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1 Crpykrypa nporpamMmbl 0011e00pa30BaTeIbHOH  Y4eOHOH  AUCHUILIUHBI

MaTtemaTHka

1.1 IMosgcHuTEeILHAA 3aNIUCKA

[TporpamMma o6mieobpazoBaTenbHON yueOHOM quciumiinHa MaTemaThka, peiHa3HaueHa
JUTST M3y4YeHUsT MaTeMaTHUKH B NPOQEeCCHOHATBHBIX oOpa3oBarenbHbIXx opranm3amusx CIIO,
peanu3yomux 00pa3oBaTEIbHYIO MPOTpaMMy CpeIHEro oOIero oOpa3oBaHus B Mpeserax
OCBOCHHSI OCHOBHOM MpodeccuoHaibHON 0o0pa3oBaTenbHOM porpammel CITO (OITOIT CITO) na
0a3e OCHOBHOTO 00111ero 00pa3oBaHus MPU MOATOTOBKE CIEIIMATUCTOB CPEIHETO 3BEHA.

[TIporpamma pa3paborana Ha ocHoBe TpeboBanuii DPI'OC cpemnero oOmiero
0o0pa3oBaHus, NPEABSIBIIEMbIX K CTPYKTYpe, COJAEPKAHUIO U pe3ysibTaTaM OCBOEHUS yueOHOU
JTUCIUIIMHBL « MaTemaTnka», B COOTBETCTBUH ¢ PeKOMEHIaIUsIMU 10 OpraHU3aI|H MTOTyYSHUS
cpeaHero obmiero oOpa3oBaHusl B IpezeaXx OCBOSHHs 00pa30BaTEIbHBIX MPOTPaMM CPETHETO
npo(hecCHOHATLHOTO 00pa3oBaHMs Ha 0a3e OCHOBHOTO 0OOmIEro oOpa3oBaHHsI C YYETOM
TpeOoBaHUll (penepabHBIX TOCYJapCTBEHHBIX OOpa30BaTENbHBIX CTAHIAPTOB U IOJTydaeMOM
npodeccuu WM  CIEHUANTbHOCTH CpelHero mnpodecCHoHaIbHOrO0 o0pa3oBaHus (THCHMO
JlemapraMeHTa TOCyAapCTBEHHOM MOJMTUKU B cdepe MOAroTOBKH padoumx kaapoB u JI1O
Muno6puaaykun Poccum ot 17.03.2015 Ne 06-259), ¢ yderom TpeOGoBaHuii mosoxeHus «O
pa3paboTke pabouux mporpaMM o00IIe00pa30BaTEIbHBIX YUYEOHBIX IUCHIUILIAH OCHOBHOM
npodeccHoOHanbHOM  00pa30oBaTeNbHOM  MPOrpaMMBbl  CPEOHEr0  MpodecCHOHAIBHOTO
00pa3oBaHUs.

Copnepxanue nmporpamMmbl «MaTemaTuka) HampaBlIeHO Ha JOCTHUKEHHE CIIEAYIOIMIUX
eJen:

— o0ecnedeHrne cOPMUPOBAHHOCTU MPEICTABICHUNA O COLMAIBHBIX, KYJIbTYPHBIX H
UCTOPHUECKHX (PAKTOpaxX CTAHOBJICHHS MAaTEMATHKH;

— of0ecneueHne  CPOPMHUPOBAHHOCTH  JIOTUYECKOTO,  AITOPUTMUYECKOTO U
MaTeMaTHIECKOTO MBIIUICHUS;

— obecneueHrne cPOpPMHUPOBAHHOCTH YMEHUU MPUMEHITh MONYyYEHHBIC 3HAHUS IPHU
pEIIeHUH Pa3IUYHbIX 33/1a4;

— of0ecnieueHne CGHOPMUPOBAHHOCTH TMPEJICTABICHHA O MaTeMaTUKe KaK 4YacTH
00IIeYeNIOBeUeCKON KyJIbTYphl, YHUBEPCAILHOM S3bIKE HAYKH, IMO3BOJISIONIEM OIKCHIBATH U
U3y4aTh peasibHbIe MPOLIECCHI U SBICHUSI.

B mporpaMMmy BKIIIOYEHO COJEp’KaHUE, HAIMPaBICHHOE HAa (OPMUPOBAHHE y CTYICHTOB

KOMIICTEHIIMHI, HeOOXOoaMMBIX 1 KauecTBeHHOro ocBoeHuss OIIOIT CIIO na 0a3e OCHOBHOIO






o0riero oOpa3oBaHus C MOJYYEHHEM CPEIHEro OOIIero oOpa3oBaHUs MPOrPaMMbl MOITOTOBKH
crienuanuctoB cpennero 38eHa (I[1IICC3).

[TporpaMmMa MOXKET HCITOJIB30BAThCS APYTUMHU MPOPECCHOHATBHBIMU 00pa30BaTEIbHBIMU
OpraHU3aIUsIMH, PEATH3YIOIIMMH 00pa30BaTeIbHYIO MPOTPAMMY CPEIHETO O0Iero 00pa3oBaHMs
B mpenenax ocBoeHus ocHoBHOM OIIOII CIIO na 6a3e ocHOoBHOro oo6miero oOpa3oBaHUS

(TTTICC3).

1.2 OO0masi XxapakTepHMCTHKA 001e00pPa30BaATEeJbHOI Yy4eOHOH JUCHUILIUHBI

MartemaTnka

MaremaTrka sBisieTcss (hyHIaMEHTalIbHOH 0011e00pa3oBaTeIbHON TUCIMIUIMHON €O
CIIO)KMBUIMMCS YCTOMYHMBBIM COAEpP)KaHUEM W OOIMMH TpeOOBaHUSMU K IOATOTOBKE
00yJaroIHMXCsl.

B poeCCHOHATTEHBIX 00pa3oBaTeNbHBIX OpraHu3aIusIX, peaTu3yroImmnx
00pa30BaTeNbHYI0 MPOrpaMMy CpeIHero odmero oopazoBanus B mpenenax ocBoeHus OITOII
CIIO na ©0a3e OCHOBHOro oOmEero oOpa3oBaHUs, H3YYCHHE MATEMaTUKU HUMEET CBOH
0COOEHHOCTH B 3aBHCUMOCTH OT Npoduiist mpodeccruoHanbHOro 00pa3oBaHusl.

I[Ipu ocBoenmn cnenuanbHOcTed CIIO  conMMaNbHO-DKOHOMHYECKOTO  TpOoduis
MaTeMaTHKa U3ydaercs Oojee yriayOiieHHO, Kak mnpoduibHas ydeOHas TUCIMIUIMHA,
YUUTHIBAIONIAs CHEIM(UKY CIEeHUaTbHOCTEH. DTO BBIpaXXaeTCsl B COJACPXKAHUU OOYyYeHHS,
KOJIMYECTBE YacOB, BBIJACISIEMBIX HAa HM3YYCHHE OTICIBHBIX TEM IPOTPaMMBbI, TIyOMHE HX
OCBOCHHS CTYyJCHTaMH, 00BEME M XapaKTepe NMpPaKTUYECKUX 3aHSATHHA, BHIaX BHEayIUTOPHON
CaMOCTOSITEIILHOM PabOThI CTYICHTOB.

OO0mme 1enum M3y4yeHHs MAaTeMaTWKU TPaJUIHMOHHO pealu3yloTcs B  YeThIpeX
HAIpaBJICHUSX:

— olmiee mpeacTaBiieHUE 00 UIESX U METOJIaX MAaTEMAaTHKHU;

— WHTEIUICKTYaJbHOE PAa3BHUTHC;

— OBJIaJICHHE HEOOXOJMMBIMHA KOHKPETHBIMH 3HAHHSIMHU U YMEHHSIMU,

— BOCIIUTATEJILHOE BO3ICHCTBHE.

[Ipodpunuzanus 1meneid MaTreMaTHYECKOTO OOpa3oBaHHUS OTpPaXKaeTcs Ha BBIOOpE
NPUOPUTETOB B OpraHW3alMd Y4YeOHOW IesATeTbHOCTH oOydvaromuxcs. Jljiss  cormanbHO-
9KOHOMHYECKOT0 Tpoduisi MpodecCHOHATHLHOTO 00pa3oBaHUsi BHIOOp Ieel CMelIaeTcsl B
IparMaTi4eckoM HarpaBJICHUH, NPETyCMaTPUBAIOLIEM YCHJIEHHE M PACIIMPEHUE MPUKIATHOTO
XapakTepa HW3y4YeHUS MaTeMAaTHUKH, NPEUMYIICCTBEHHOH OpWEHTAlMH Ha aJTOPHUTMUYECKHUN

CTHJIb TIO3HABATCIBHOM JACATCIIBHOCTH.



W3yyenne maTeMaTuku Kak mpoduiabHON 0011eo0pa3oBaTebHON yUeOHOW AUCIUILITHHBI,
yUUTHIBaIONIEH crienin(rKy ocBaMBaeMbIX cTyaeHTamu crenuanbHocteil CI1O, obecnieunBaeTcs:

— BBIOOPOM PA3IMYHBIX MTOIXOJ0B K BBEJACHUIO OCHOBHBIX MTOHSATHH;

— ¢opMHpOBaHHEM CHUCTEMBbI Yy4YeOHBIX 3aJaHul, oOecneyuBaromux d(PPeKTuBHOE
OCYIIECTBIIEHUE BBIOPAHHBIX LIEJEBBIX YCTAaHOBOK;

— oOoraiieHueM CHeKTpa CTWIed y4eOHOM NesATENIbHOCTH 3a CUeT COIJIACOBaHUS C
BEJYLIUMHU JESITeIbHOCTHBIMH XapaKTepUCTUKaMU BbIOpaHHOW crienuanbHOCTH. [IpodunbHas
COCTaBIISIIOIIAs OTpakaeTcsi B TpeOOBAHMSIX, K IOATOTOBKE 00YUYalOIIUXCsl B YACTH:

— o0mel  cucTeMbl  3HAHWA:  COJEpXKATEIbHBIE  MPUMEPHl  HCIIOJIB30BAHHUS
MaTeMaTHYECKUX UACH U METOJIOB B MPO(PECCHOHATLHON IEATEIbHOCTH;

— yMEHMIl: pa3nnyne B ypoBHE TpeOOBaHUI K CIIOKHOCTH MPUMEHSIEMBIX aJlTOPUTMOB;

— TMPAaKTHYECKOTO  HWCIOJB30BAHUS  NPUOOPETEHHBIX  3HAHMH W yMEHUIL:
WHIMBUAYATBHOTO y4eOHOTO ONBITAa B MOCTPOCHHH MAaTEMaTHUYECKUX MOJIENEH, BBITIOJTHEHUH
HCCIIEIOBATENCKUX MPOEKTOB.

TakuM o0pazoMm, peanusanus COACpXKaHUS y4eOHOW MUCIUIUIMHBI OPUEHTUPYET Ha
NPUOPUTETHYIO POJIb TIPOLECCYaTbHBIX XapaKTEPUCTUK Y4eOHOH pabdoThl, 3aBUCIIIUX OT
npoduis npodecCHoHaIbLHOr0 00pa30BaHus, MOJYUEHUS OIbITa MCIOIb30BAHUS MAaTEMAaTUKU B
CoJIepKaTeNbHBIX U MPO(ECCHOHATBFHO 3HAYMMBIX CHTYAIUSX IO CPAaBHEHUIO C (OpMasbHO-
YPOBHEBBIMH  PE3YyJbTATHBHBIMU  XapakTepucTukamu oOydeHus. CopaepxkaHue y4ueOHOMN
JTUCHIUTUTMHBL  pa3pad0TaHO B COOTBETCTBHHM C OCHOBHBIMH COJIEPXKATEIHHBIMH JTHHHUSIMU
00y4eHUs MaTeMaTHKe:

— anreOpavueckas JHMHMS, BKJIIOYAIONIas CHUCTEMATHU3allMI0 CBEJCHUH O YHCIaX;
U3y4YeHHE HOBBIX M 0000IIeHHE paHee W3YUYEHHBIX omepanuil (BO3BEACHHE B CTEICHD,
U3BIICUCHHE KOPHS, JorapuMUpOBaHUE, CUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC M OOpaTHBIE K
HUM); H3Y4YCHHE HOBBIX BHJOB YHCIOBBIX BBIpAXKEHUH U (OpPMYys; COBEpIIEHCTBOBAHHE
MPAKTUUECKUX HABBIKOB W BBIUMCIUTENHHOW KYJIBTYPBI, PacCIIMPEHHUE M COBEPIICHCTBOBAHHE
anreOpanyeckoro ammapara, c(OPMHUPOBAHHOTO B OCHOBHOM INKOJE, M €ro MPHUMEHEHHE K
PEIICHUIO MaTEeMaTHIECKUX U MPUKIIATHBIX 33/1a4;

— TeopeTUKO-(PYHKIIMOHATIbHAS JTUHUS, BKIIOYAONIAs CUCTEMATHU3AlMI0 U PACIIUPEHUE
CBE/ICHUH O (YHKLHUAX, COBEPIICHCTBOBAHHE I'pa)UUeCKUX YMEHHI; 3HAKOMCTBO C OCHOBHBIMHU
UleIMU M METOJaMH MaTeMaTH4YecKOro aHajiu3a B 00beMe, IO3BOJIIOUIEM HCCIIE0BATh
3JIEMEHTapHble (YHKUMH M pelaTh NPOCTEHIIne reoMeTpuyeckue, (U3NYecKue U ApyTrue
MPUKIIATHBIC 33/1a4H;

— JIMHUS YpaBHEHUN M HEPaBEHCTB, OCHOBAaHHAs HA IOCTPOCHUU U HCCIIEIOBAHUU

MaTeMaTHYECKUX MOJIEIICH, TePECEKAIOIIAsCs C AIreOpandecKol U TEOPETUKO-(PYHKITHOHATHHOM






JUHUSAMH W BKIIOYAIONIash pa3BUTHE, M COBEPIICHCTBOBAHME TEXHUKH alIreOpanyecKux
npeoOpa3oBaHuil sl pelieHus] ypaBHEHUH, HEPABEHCTB U CHCTEM; (POPMHUPOBAHUE CIIOCOOHOCTH
CTPOHUTh W HCCJIENOBATh MPOCTEUIINE MATEeMaTHYECKHE MOIENH TPU PEHICHUH TPHUKIATHBIX
3aJa4, 3a/1a4 U3 CMEKHBIX U CTIEUaJIbHBIX TUCIUIUINH;

— reoMeTpuyeckas  JIMHUSA,  BKIIOYaloOlas  HarjsHble  MPEJICTaBIeHHS O
IPOCTPAHCTBEHHBIX (uUrypax ¥ U3y4YeHHE UX CBOWCTB, (OPMHUpPOBAHHME U pPa3BUTHE
MPOCTPAHCTBEHHOTO  BOOOpa)KEHHs, pa3BUTHUE CIOCOOOB TEOMETPUUYECKUX H3MEpPEHUH,
KOOPAMHATHOTO ¥ BEKTOPHOTO METO/IOB IS PEIICHUsI MaTeMaTUYECKUX U MIPUKIAIHBIX 33724,

— CcToXacTHUYecKas JIMHHS, OCHOBaHHAs Ha pa3BUTHH KOMOWHATOPHBIX YMCHHH,
MPEJICTAaBICHUA O BEPOATHOCTHO-CTATUCTUYECKMX 3aKOHOMEPHOCTAX OKPY’KaIOLEro MHpa.
Paznenbr (TeMbl), BKIIFOUCHHBIC B COJICP)KaHUE yU4€OHON MUCIUILINHBI, SBIISIOTCS OOIIMMH TS
Bcex mpoduiel npodeccuoHaTbHOrO 00pa30BaHUS M IPH BCEeX o0beMax ydeOHOTO BpPEMEHH
HE3aBUCHMO OT TOro, SIBisieTcs Jid ydeOHas naucuuiuinHa «MatemaTukay ©0a30BOM WU
PO UITHHOM.

B TemartnueckoM miaHe MporpaMMbl Y4eOHBIM MaTepuan MpelIcTaBieH B ¢opme
YepeayIoIIerocss pPa3BepThIBAHUS OCHOBHBIX COACPXKATENbHBIX JIMHUNA (anreOpandeckoi,
TEOPETUKO-PYHKIIMOHAIBHON, YPaBHCHUH W HEPABCHCTB, I'€OMETPHUYECKOH, CTOXAaCTUYCCKON),
YTO MO3BOJISIET TMOKO HCIIOJIb30BAaTh UX PACIIOIOKEHHE U B3aMMOCBS3b, COCTaBJIATH pabouuit
KaJeHJApHBIA TUTaH, TO-pa3HOMY uepedys yueOHble Tembl (TJIaBbl yueOHHKA), YUHUTHIBAs
npoduns mnpodeccuoHabHOTO 00paszoBanus, crenupuky crnenuaabHoctd CIIO, TmyOuny
U3y4YeHHs MaTepuala, ypoBEeHb IMOATOTOBKH CTYJICHTOB TI0 TIPEAMETY.

N3yuenne ob6meoOpa3zoBaTeIbHON yueOHON AUCIUIUIMHBI «MaTeMaThKay 3aBepIiiaeTcs
MOJIBEICHUEM UTOTOB B (JOpME HK3aMEHA B paMKax MPOMEXKYTOUHOH aTTeCTalliu CTYJICHTOB B
nporecce ocBoeHus: ocHoBHoi OIIOIT CIIO ¢ momyyeHueM cpenHero oOIero oopazoBaHHA
(ITICC3). B pazpene nporpammsl «Coaep:kaHue y4eOHOM JUCIUIUIMHBDY KYpCHUBOM BbIIEIIEH
Marepuai, KOTOPbIH MpH W3YYEeHWH MaTEeMaTHKH Kak 0a30BOH, Tak W MpOo(HIbHONW ydeOHOI

AUCHUIIIIMHBI, KOHTPOJIIO HE ITOJJICIKHUT.

1.3 MecTo yueOHol 001meodpa3oBaTe/ibHON y4eOHOI nucuuimHbl MaTemaTnka

VYyeOHast nucnuiimHa MareMaThka SBISETCS Y4eOHBIM MPEIMETOM 00s3aTeIbHOMN
npeaMeTHou obactu «Maremaruka u nHpopmatukay OI'OC cpennero obmero oopazoBanus. B
NpopEeCCHOHATBHBIX ~ 00pa30BaTECIBbHBIX  OPraHU3aIUAX, PEATU3YIOMUX 00pa30BaTEIIbHYIO
nporpaMMmy cpenHero oomero oopasoBanusi B mpexaenax ocBoenuss OIIOII CIIO na 6aze

OCHOBHOTO 001Iero oOpa3oBaHusi, yueOHasi nucuuruinHa «MaTtemaTuka» u3ydaeTcs B
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obmieoOpazoBarenbHoM 1ukie yueObHoro mrana OIIOII CITIO Ha 6a3e OCHOBHOTO 0O0IIEro
oOpa3oBaHHs ¢ TMoOJlydeHHeM cpenHero obmiero obpazoBanusi (IIIICC3). B ydeOHBIX mMmmaHax
[IICC3 yyeOnas aucuumiuHa «MaTemaTHKa» BXOJUT B COCTaB OOIIMX 00IIE€0Opa30BaTEIbHbBIX
y4eOHBIX AUCIUIUINH, (GOPMHUPYEMBIX M3 00s3aTelbHBIX TpeaMeTHbIX obnacteir ®I'OC cpemnero
obmero  oOpa3oBanmus, ansa  crneuuanbHocTelt  CIIO  cooTBeTCTByOmIEro  MpOQuIs

npodeccruoHaIbHOTO 00pa30BaHMUS.

1.4 ®opmupoBaHHe JIMYHOCTHBIX Pe3yJabTATOB  BOCIHUTATEJbHOH  PadoOTHI

o0yvarommxcs

JIP 1. Oco3Hatomuii cedst rpakIaHuHOM U 3aIIUTHUKOM BEJIUKOU CTPaHBbI.

JIP2 IlposBasitomunii AKTUBHYIO rpaXkIaHCKYIO MTO3ULMIO, JEMOHCTPUPYIOLLMI
IPUBEPKEHHOCTh  IPHUHLUINAM  YECTHOCTH, IOPSJOYHOCTH, OTKPBITOCTH, HKOHOMUYECKOU
AKTUBHOCTH U YYacCTBYIOILUN B CTYJICHYECKOM U TEPPUTOPHAIBEHOM CaMOYIIPaBJICHUU, B TOM UYHUCIIE
Ha YCJIOBMSX J0OOpOBOJIBYECTBA, MPOJYKTHMBHO B3aUMOJECHCTBYIOIIMH M y4YacTBYIOLIMH B
NeSITebHOCTH OOIIECTBEHHBIX OpraHU3aIil.

JIP3.Cobmiofaromuii  HOpMBI ~ NIPABOIOPSAKA, CICAYIOUIMHA HJeallaM  TPa)IaHCKOTO
oOmecTBa, obecrieueHus: 6€30MacHOCTH, MpaBa U cBo0oa rpakaan Poccun. JlosuibHBIN K yCTaHOBKaM
U TPOSABICHUSM HpEJCTaBUTENICH CyOKynbTyp, OTIMYAIOUMM HMX OT TPYII C AECTPYKTUBHBIM H
J€BUAHTHBIM IIOBEJIEHUEM. JIEeMOHCTPUPYIOUIMI HENpHUIATHE W NPEAYNPEKIAOIUN COLUAIBHO
OIIACHOE IIOBEJICHUE OKPYKAOLIUX.

JIP4. TlposBasoomuii ¥ JEMOHCTPUPYIOMIUNA YBa)XXCHHE K JIIOAIM TPYy/Aa, OCO3HAIOIIUI
IIEHHOCTh cOoOCcTBeHHOTO TpyAa. Ctpemsmiuiics Kk GOpMUPOBAHUIO B CETEBOU Cpeie JMYHOCTHO U
po¢eCCHOHATBHOIO KOHCTPYKTUBHOTO «LIU(POBOTO CIEIa.

JIPS.JIeMOHCTpUPYIOLIUI IIPUBEPKEHHOCTh K POJHOM KYJIbType, UICTOPUYECKON MaMATH Ha
ocHOBe JTI00BH K PomuHe, pogHOMY HAapoOIy, Majlod pOJAWHE, MPUHATHIO TPAJAUIIUOHHBIX IEHHOCTEH
MHOTOHaIlMOHaIbHOrO Hapoaa Poccun.

JIP6. IIposBisitominii yBa)KEHHE K JIIOASM CTapIIEro MOKOJEHUS U TOTOBHOCTh K Y4acTHIO B
COLIMAJIbHON MOAJEPIKKE U BOJIOHTEPCKUX JIBHIKEHUSX.

JIP7. Oco3Haromuii NPUOPUTETHYIO I[EHHOCTh JIMYHOCTH YEJIOBEKa; yBa)alolui
COOCTBEHHYI0 M 4YYyXYI0 YHHMKAJIbHOCTh B Pa3IMUYHBIX CHUTyalUsAX, BO BceX (opMmax M BHJIAX
JESITEIbHOCTH.

JIPS. IlposBisromuii ¥ AEMOHCTPUPYIOIIMN YBA)KEHUE K IPEACTABUTENSM pPa3IMUHBIX

OTHOKYJIbTYPHBIX, COLUAJIbHBIX, KOH(bGCCHOHaHBHBIX U HWHBIX TPYIIIIL. COHpI/ILIaCTHOCTB K
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COXPAHEHHI0, TMPEYMHOXEHUIO W  TPAHCISALMM  KYJIbTYpHBIX  TpaJWIMil U  LEHHOCTEH
MHOT'OHAIIMOHAJILHOTO POCCUMCKOTO TOCYyAapCTBa.

JIP9. CoOmromaromuii ¥ MporaraHIupyoIIfi TpaBuia 3I0pOBOT0 M 0€30macHOro oopasa
KHU3HHU, CIIOPTa; Mpeaynpexaarouil 1100 Mpeo10IeBaOMUNA 3aBUCUMOCTH OT alIKoroJisi, Tabaxa,
MICUXOAKTUBHBIX BEIIECTB, a3apTHBIX UTP U T.A. COXpaHAIOMINI ICUXOJIOTHYECKYIO0 YCTOUUYNBOCTD B
CUTYaTHUBHO CJIOKHBIX WM CTPEMUTEIbHO MEHSIOIUXCS CUTYaIUsIX.

JIP10. 3a0oTsmuiicss 0 3alIUTe OKPYKAIOIIEH Cpeiibl, COOCTBCHHON M Uy»Oi OE€30MacCHOCTH,
B TOM 4HCJIe TU(PPpOBOIA.

JIP11. IlposBasionuii yBaxKeHHE K AICTETUYECKUM IICHHOCTSM, OONafaroliuii OCHOBaMHU
ACTETUYECKOMN KYJIBTYPHI.

JIP12. ITpuHumaromuii ceMeiHble 1IEHHOCTH, TOTOBBIA K CO3/aHHUI0 CEMbU M BOCIUTAHHUIO
JIeTe; JIEMOHCTPUPYIOUIMKA HENpUSITHE HACWUIMSI B CEMbE, yXO0lla OT POIUTEIbCKON

OTBCTCTBCHHOCTH, OTKa3a OT OTHOIIIEHHUM CO CBOMMH JETHMHU U UX (I)I/IHaHCOBOFO COACpIKaHUs.

1.5 Pesyabtarel ocBoeHMss 00meo0pasoBaTelbHON  y4eOHOH  JAMCHMIIMHBI

MaremMaTHKka

OcBoeHne  cofepKaHusi  y4yeOHOM  AMCHHUIUIMHBI «MaTtemaThka o0ecrieunBaeT
JOCTHKEHHUE CTYACHTAMU CIIEIYIOIINUX Pe3yIbTaToB:

JIMYHOCTHBIX?

- BIAQJACHME METOJaMHU  JOKa3aTelbCTB, QJrOPUTMAMHM  DPEIIEHUS 3aJad; yYMEHHUeE
(hopMyIHpOBaTh ONpEACNCHHsI, aKCHOMBl U TEOPEMbI, MPUMEHATh UX, NMPOBOAUTH JOKa3aTebHbIC
paccy KAeHMsI B X0JI€ PELICHUS 3a]a4;

- YMEHHUE OIEepUpOBaTh NMOHATUSAMM: CTENEHb YUCIIA, JOrapupM 4HUCIa; YMEHHUE BBIIOJIHATH
BBIUUCIICHHE 3HAYEHUH U MpeoOpa3oBaHMsl BBIPAXKEHUH €O CTENeHsAMU U Jiorapudmamuy,
npeoOpa3oBaHus IPOOHO-pALIMOHAIBHBIX BBIPAKECHUH;

- YMEHHE OIEepUpOBaTh MOHITUSIMM: DPALMOHAIbHbBIE, HppalOHAJbHBIE, IOKA3aTeIbHbIC,
CTEINEHHbIE, JJorapu(pMUUECKUEe, TPUTOHOMETPUUECKUE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

- YMEHHE ONIepUpOBaTh MOHATUAMU: (YHKIMs, HenmpepbiBHas (QYHKUUSA, HPOU3BOJHAs,
nepBooOpasHasi, OIpEAeICHHBI HMHTErpal; yMEHHE HaXOIUTh IPOU3BOAHBIC 3JIEMEHTaPHBIX
(GYHKIMH, UCTIONB3YS CIIPAaBOYHBIE MATEpPHAIIBI, MCCIENIOBATh B MPOCTEHIINX Caydasx (yHKIUH Ha
MOHOTOHHOCTb, HAaXOJIUTb HAWOOJbIIME M HAUMEHbLIME 3HA4YeHUs (QYHKUUH; CTPOUTH TpapuKu
MHOT'OYJIEHOB C MCIIOJB30BAaHUEM amIapaTa MaTeMaTHUYECKOIO aHajIu3a; NPUMEHATH MPOU3BOJIHYIO
IpU PEIICHUH 3a/1a4 Ha JIBUKCHUE; peIlaTh MPaKTHKO-OPUEHTUPOBAHHBIC 3a/1a4l Ha HAaUOOJNbIINE U

HaMMCHBIINEC 3HAUCHUA, HA HAXOXKACHUC ITYyTH, CKOPOCTHU U YCKOPCHUAA,

12



- YMEHHE OIEpPUPOBATh MOHATHSAMU: pALMOHAJbHAA (YHKIMS, TMOKa3aTelabHas (QyHKIHS,
crerneHHass (QyHKuuUs, Jorapupmuueckas (QYHKLIUS, TPUTOHOMETpUYECKHE (YHKLIUHU, OOpaTHbIE
(GYHKIMK; YMEHHE CTPOHUTH rpadUKyi M3YYEHHBIX (YHKIMH, UCTIONB30BaTh TpadUKu NMPU W3YYCHUH
MPOLIECCOB M 3aBUCHMOCTEH, NMpPU pEIICHWH 33/Ja4 W3 JAPYTHX YYeOHBIX IMPEIMETOB U 3a1ad u3

peaanoﬁ JKU3HH; BbIPpAKATh (1)OpMy.]'IaMI/I 3aBUCUMOCTH MCIKIY BCIIMUNHAMU;

MeETalPeAMETHDBIX:

- YMEHHE pemaTh TEKCTOBBIE 3a7auydl Pa3HbIX THIOB (B TOM YHCJEC Ha MPOICHTHI, JOIH H
9acTH, Ha JABIKEHHE, paboTy, CTOMMOCTh TOBAPOB M YCIIYT, HAJIOTH, 3a/1a4H M3 00JIaCTH yIpaBICHUS
JMYHBIMH U CEMCHHBIMH (DMHAHCAMHM); COCTaBJISTH BBIPAKEHHS, YPABHCHUS, HEPABCHCTBA U HX
CUCTEMBI 110 YCJIOBHIO 33JIa4M, UCCIIEA0BATh MOJYyUYEHHOE PElICHHE U OIEHUBATh MPaBAONOI00HOCTh
pe3yJIbTATOB;

- YMCHHE OIEPHUPOBaThH MOHATHAMHU: CpefHee apu(METHUECKOe, MeIuaHa, HauOoJbllee |
HAMMEHBIIICEe 3HAYCHUS, pa3Max, TUCIIEPCHS, CTAHIAPTHOE OTKIOHEHUE YMCIIOBOIO HAOOpa; yMEHHUE
U3BIIEKAaTh, WHTEPIPETHPOBATh HH(OpPMAIHIO, TMPEACTABICHHYI B TaONWIaX, HAa JgUarpammax,
rpadukax, OTpa)karollyr0 CBOMCTBA PEATHHBIX MPOILIECCOB U SIBJICHUM; MPEACTABIIAT, HH(POPMAIIHIO C
TIOMOIIBIO TAOJIHII M TUArpaMM; UCCIIEA0BATh CTATUCTUICCKHE TAaHHBIC, B TOM YHUCIIE C IPUMEHEHUEM
rpad)M4ecKUX METOJIOB U AJICKTPOHHBIX CPEJICTB;

- YMEHHUE ONEPHPOBATh MOHATUSAMU: CIYYAHHBINA OMBIT U CIydyallHOE COOBITHE, BEPOSITHOCTh
CIIy9aifHOTO COOBITHS, YMEHUE BBIUYUCIIATH BEPOSITHOCTH C MCIIOJIb30BAHHEM IpaUUECKUX METOIOB;
MPUMEHATH (DOPMYJIBI CIIOKEHUS U YMHOKCHUS BEPOSTHOCTEH, KOMOMHATOPHBIE (GaKThl U (POPMYIIBI
NpU pEIICHUH 3a/1ad; OLCHHBATh BEPOSTHOCTH PEaJbHBIX COOBITHH; 3HAKOMCTBO CO CIIy4adHBIMHU
BEJIMYMHAMU; YMEHHE MPHUBOIUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJIBIIUX YHUCENl B MPHUPOIHBIX U
OOIIECTBCHHEIX SIBIICHUSX;

- YMEHHE ONEPUPOBATh MOHATUSAMU: TOYKA, TPsMasi, IIIOCKOCTh, MPOCTPAHCTBO, JBYTPAHHBIH
yToJl, CKPEIIMBAIONINECs NPSMbIC, TApAIICILHOCTh M NEPIICHAUKYIIPHOCTh MPSIMBIX U TUIOCKOCTCH,
YTOJI MEKIY MPSMBIMH, YTOJ MEXKIY IPSIMON U MIIOCKOCTBIO, YTOJI MEXKIY TIOCKOCTSIMH, PACCTOSIHUE
OT TOYKH /IO IJIOCKOCTH, PACCTOSIHHE MEXKIY MPSIMBIMH, PACCTOSTHHE MEXIY IUIOCKOCTSIMU; YMEHUE
WCIIOJIB30BATh NIPU PEIICHUH 3a/1a4 U3Y4YCHHBIC (DAKThI M TEOPEMBI TUTAHUMETPHH;, YMEHHE OIICHUBATh

pa3Mepbl 00BEKTOB OKPY>KAIOLIET0 MUPA;

NMPEAMETHBIX

YMEHUE ONEepUpOBaTh MOHATUAMU: MHOTOIPDAaHHMK, CEYEHHE MHOTOTpaHHUKa, KyO,
napajiesienunes, npu3Ma, nupamuaa, Gurypa ¥ MOBEpPXHOCTh BpAIICHUS, IMIUHIAP, KOHYC, HIap,

cdepa, ceueHus GUTypsl BpalieHus, INIOCKOCTh, Kacaromasics: chepsl, MWINHAPA, KOHYCa, TUIOMIAIb
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MOBEPXHOCTH MHUPAMUIBI, MPHU3MBI, KOHycCa, LHIMHApa, IUomanb cdepsl, o00veM Kyoba,
NPSMOYTOJIBHOTO Tapajiesienunena, NUPaMHUIbl, NPU3MbI, LWIMHApPA, KOHyca, IIapa; yMEHHe
n300pakaTh MHOTOTPAaHHUKH W TIOBEPXHOCTH BpPAILICHHS, HMX CEYCHUS OT PYKH, C TIOMOIIBIO
YEPTEeKHBIX WHCTPYMEHTOB M JJIEKTPOHHBIX CPEJACTB; yMEHHE pAacIO3HaBaTh CHMMETPHUIO B
MPOCTPAHCTBE; YMEHHE Paclio3HaBaTh MPABUIIbHBIE MHOTOIPAaHHUKY;

- YMEHHE OIEepPUPOBATh MOHATUSMH: JBIKCHHE B IPOCTPAHCTBE, MOJOOHBIE (UTYpPHI B
MIPOCTPAHCTBE; MCIOIB30BAaTh OTHOIICHUE TUIOMIA/IEH TMOBEPXHOCTEH M 00BbEMOB MONOOHBIX (uryp
IIPY pEIICHNUN 3a/1a4;

- YMEHHE BBIYHCIIATH TEOMETPUYECKHE BEIMYHMHBI (JUIMHA, YTOJI, TUIOMAab, 00bEM, TUIONMAlb
MOBEPXHOCTH), UCTIOJIB3Ys N3yUYEHHBIE (POPMYIIBI U METOMBI;

- YMEHHE ONEepUpOBaTh MOHATHIMH: TPSMOYTOJbHAS CHCTEMa KOOPAWHAT, KOOPIAMHATHI
TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA, CKAJISPHOE NMPOU3BEACHHUE, YIOJ MEXKAy BEKTOpaMH, CyMMa
BEKTOPOB, IPOM3BEICHHE BEKTOpPAa Ha YHUCIO; HAXOJWTh C TIOMOINBI0 H3YYCHHBIX (opmydn
KOOP/IMHATHI CEPEINHBI OTPE3KA, PACCTOSIHUE MEKIY ABYMS TOUKAMU;

- YMEHHE BBIOMPATh TOJXOASANINA HW3YYCHHBIA METOJ JJIsl PEIICHUsS 3aJayd, paclo3HaBaTh
MaremMaTtndeckue (akThl U MaTEeMaTHYECKHE MOJEIH B NMPHPOIHBIX U OOIIECTBEHHBIX SBICHUAX, B
UCKYCCTBE; YMEHHE MPUBOIUTH NPHMEPbl MaTeMaTH4YeCKUX OTKPHITUH POCCHHCKOH W MHPOBOH

MaTEMaTHUYECKON HAyKH.

1.6 Kosm4ecTBO 4acOB Ha OCBOEHHE NMPOrpamMMbl 0011e00pa3oBaTeIbHON yUeOHOM

JUCIUILIMHLI MaTeMaTHKa:

MaxkcumanbHas yueOHast Harpyska ooydaromierocst — 303 yaca, B TOM 4HCIIe:

— o0s3arenbHas ayauTOpHas yueOHast Harpy3ka - 279 4acos;
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2 Crpykrypa U cojaep:xkaHue 0011e00pa3oBaTe/ibHOH Y4eOHOW JAMCUMILVIMHBI

MartemaTnka

Brenenue.

Matematuka B HayKe, TEXHHKE, HJKOHOMHUKE, HH(QOPMAIIMOHHBIX TEXHOJOTHUSIX U
NpaKkTUYeCKOW JearenbHOCTH. llenm W 3agaud  uM3ydeHHsT MaTEMaTUKH TIPU  OCBOCHHUH
cnienuansaocteit CITO.

AJII'EBPA.

Pa3Butre noHsTHs 0 YKCIe.

Lenble 1 panmonanbHble yncia. JlelictBurenbHble yucna. [IpubnnxeHHbIe BHIYUCICHUS.

KommiekcHsle uucna.

Kopuu, crenenu u norapumsi.

Kopuu u crenenu. KopHu HaTypanbHOW CTENEHU M3 4HCla U MX cBoWcTBa. CTENEHHU C
palMOHATBHBIMH TOKA3aTEIsIMU, UX CBOMCTBA. CTEneHW C JEHCTBUTEIBHBIMU TOKA3aTEIISIMHU.
CBoIiCTBa CTEIMEHU C EUCTBUTENBHBIM Moka3areneMm. Jlorapudm. Jlorapudm uncna. OcHoBHOE
norapuMuUecKoe TOXecTBO. JlecsaTuuHbIe U HaTypaiabHbIe Jorapudmel. [IpaBuia neiicTBuii ¢
norapudmamu. I[lepexon k HoBomy ocHoBaHUIO. [IpeoOpasoBanue anreOpanueckux BhHIPAKEHUH.
[IpeoOpa3oBanre  palMOHANBHBIX, HUPPAIMOHATBHBIX  CTEMECHHBIX, [OKA3aTeIbHBIX U
norapu(pMHUYECKUX BBIPAKCHHH.

[IpakTrueckue 3aHATHSI.

Apudmerndeckre ACHCTBUS HaJ YHCIAMHU, HAaXOXACHHE NPUOIIKEHHBIX 3HAUYCHUUN
BEJIMUMH U MOTPEIIHOCTEN BBIUMCICHHM (a0COMIOTHOM M OTHOCUTENBHOM), CPaBHEHHE YHCIOBBIX
BBIDAKCHMM. BblunMciieHHEe M CpaBHEHHME KOPHEHW. BBINOJMHEHHE pacdeToB C paJHUKalaMHu.
Pemienne nppannoHanbHBIX ypaBHEHUH. HaxoxaeHre 3HAYEHHI CTENEHEW C palMOHaIbHBIMU
nokazatensiMu. CpaBHeHue cteneHed. [IpeoOpazoBaHusi BBIpaXKCHHUH, COAEpXKAIIUX CTETICHH.
Pemienne moxa3aTenbHbIX ypaBHEHUW. Pemenue mpuknanseix 3aaad. HaxoxzaeHue 3HaueHUi
norapudma MO TPOU3BOIHHOMY OCHOBaHHIO. llepexoq OT OJHOTO OCHOBaHUS K JIPYroMy.
Brruncnenue u cpaBHeHue norapudmo. JlorapudmMupoBaHue U MOTCHIIMPOBAHUE BBIPAKEHUM.
[IpubnxkeHHble BBIUMCICHUS M PEIICHUS TMPUKIAIHBIX 3anad. Pemenue norapudmudeckux
YpaBHEHUH.

OCHOBbBI TPUTTOHOMETPUN

OCHOBHBIE TTOHSTHA.

Pannannas mepa yria. BpamarensHoe npuxenue. CHHYC, KOCUHYC, TAHTE€HC M KOTAHT€HC
YHUCIIA.

OCHOBHEIE TPUTOHOMCTPUYCCKUC TOKACCTBA.
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@opmynsl npuseneHus. Popmyinel  cnoxeHus. Dopmynsl  yaBoeHus Dopmylisl
IIOJIOBUHHOT'O yTJIa.

[IpeoOpa3oBanusi MPOCTEUIINX TPUTOHOMETPUYECKHX BbIpakeHuil. IIpeoOpazoBaHue
CYMMBbI TPUT'OHOMETPHUYECKUX (DYHKIMH B IPOU3BEJCHUE U IIPOU3BEIECHUS B cCyMMy. BrlpakeHue
TPUTOHOMETPUUYECKUX (PYHKLMI yepe3 TAHT€HC MTOJIOBUHHOTO apryMeHTa.

TpuroHomerpuueckue ypaBHEHMs M HepaBeHCTBa. [IpocTeiiinie TpUrOHOMETpUYECKUE
ypaBHeHus. [IpocTelinine TpUroHoMeTpuIeCKue HEPaBEHCTBA.

OOpatHble TpUroHOMeTpUdeckre QYHKINU. APKCUHYC, aDKKOCHHYC, ApKTaHI€HC.

ITpakTrueckue 3aHATHSL.

PanuanHblil METO M3MEPEHUS YTVIOB BPALLEHUS U CBSI3b C TpaaycHO Mepoil. OCHOBHbIE
TPUTOHOMETPUYECKHE TOXKIECTBA, (POPMYIIBI CIIOKEHHS, YABOCHHS, MPEOOpa3OBaHHE CYMMBI
TPUTOHOMETPUYECKMX  (YHKUMH B  INPOU3BEJACHHME, IpeoOpa3oBaHHE  POU3BEACHUS
TPUrOHOMETpHUYECKMX (YHKIMH B cymmy. IIpocreiiline TpUrOHOMETpUYECKHE YpaBHEHHS WU
HepaBeHCTBa. OOpaTHbIE TPUTOHOMETpUYECKHE (DYHKIIMU: apKCUHYC, apKKOCHUHYC, apKTaHTCHC.

OYHKILIWU, UX CBOVICTBA U TPAGUKH.

@ynkiun. OOmacTe oOmNpeneneHuss W MHOXKECTBO 3HadeHHMH; rpaduk QyHKIUH,
nocTpoeHrne TpadukoB (GYHKIWNA, 3aJaHHBIX pa3IudHBIMH criocobamu. CBoicTBa (PYHKIHH.
MOHOTOHHOCTb, YE€THOCTb, HEUYETHOCTb, OIPAaHUYEHHOCTb, IEPUOJUYHOCTB. [IpoMexyTku
BO3pacTaHusd M YyObIBaHMSA, HaWOOJbIIEE W HAUMEHbIIEE 3HAYCHHS, TOYKH HKCTpPEMyMa.
I'paduueckas wunTepnperauus. Ilpumepsl (yHKIMOHATBHBIX 3aBUCUMOCTEH B peaJbHBIX
nporeccax M sBIEHUSAX. Apudmerndeckue omnepauuu Haja QyHkuusamu. CrnoxHas (QyHKIUS
(xkomno3unusi). IlonsTne o HenpepbiBHOCTH (yHKuuu. OOpatHele (yHKIMH. OO6nacTh
ompeneneHuss W o0nacTe 3HadeHWH oOpatHOM QyHkumu. I'paduk oOpaTHON GyHKIMH.
CremneHHbIe, MMOKa3aTeNbHBIC, JIOTAPU(PMUIECCKHE U TpUroHOMeTprdeckne GyHkmuu. OOpaTHBIC
TPUTOHOMETPUYECKHE (DyHKITHH.

Onpenenenus ¢GyHKIMHA, WX cBoiictBa u Tpaduku. IIpeoOpasoBanusi rpaduKoB.
[TapannenpHbIi TEPEHOC, CUMMETPHUSI OTHOCUTEIBHO OCEH KOOpPAMHAT U CHUMMETPHS
OTHOCHUTEJIBHO Haydajla KOOpJAUHAT, CUMMETPHUSl OTHOCUTEIIBHO HPSIMOH Yy = X, PacTsDKCHHE U
CKaTHUe BJIOJIb OCEW KOOpJUHAT.

IIpakTudeckue 3aHATHUA.

ITpumepbl 3aBUCHUMOCTEN MEXy NEPEMEHHBIMU B pEajbHBIX IPOLECCaX M3 CMEKHBIX
mucuuruinH. Onpenenenue Gynkuuii. [loctpoerne u utenue rpadukos ¢pyHkumid. MccnenoBanue
¢ynkuu. CBoHCTBAa JMHEHHOW, KBaJpaTUYHOM, KYCOUHO-JIMHEHHOW U JpOOHO-JIIMHEHHON
dbynkumii. HenmpepreiBHbIe n iepuoanyeckue GyHkmuu. CBocTBa U Tpaduiku CMHYyca, KOCUHYCAa,

TaHreHca u KotanreHca. OOpatHble GyHKIMM U UX rpaduku. OOpaTHbIE TPUTOHOMETPUYECKHE
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¢ynkipm. [IpeodpazoBanus rpaduka pyskmum. ['apMorndeckne KomebaHusl.

[Mpuknagaeie  3amaun. [lokazaTenpHble, Jorapu(MUYECKUE, TPUTOHOMETPHUECKHUE
YPaBHEHUS U HEPaBEHCTBA.

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A.

[TocnenoBarensHOCTH. CIIOCOOBI 3aIaHUA M CBOMCTBA YMCIIOBBIX IOCJIEIOBATEIILHOCTEN.
[Tonatne o mnpenene mnocnenoBarenbHOCTH. CylllecTBOBaHHME  Tpefeiaa MOHOTOHHOM
OrpaHMYEHHON mocnenoBarenbHOCTH. CyMMHpOBaHUE TMOCIEN0BaTeabHOCTE. beckoHeuHo
yObIBaroIasi reoMeTpuyeckast Iporpeccus u ee CyMmma.

[TpousBoanas. [loHsTHE O MPOU3BOIHON (DYHKLMHU, €€ T€OMETPUUYECKUN U (PU3NUYECKUI
CMBICI. YpaBHEHHE KacaTelbHOM K rpaduky ¢yHkuuu. I[IpomsBogHble CyMMBI, pPa3HOCTH,
MpOU3BENeHUs, YacTHble. [IpOM3BOAHBIE OCHOBHBIX AJIEMEHTapHBIX (yHKIM. [IpumeHeHue
NPOM3BOJHON K HMCCIeNOBaHUI0 (YHKIMHA M MocTpoeHuto rpaduxos. I[IponsBoanHbie oOpaTHOI
GyHKIMU U KoMo3uiuu (yHKuuu. [TpuMepsl MCoOnb30BaHUS TPOU3BOJHON IS HAXOXACHUS
HaWjIy4dllero penieHus B NPHUKIaJAHBIX 3a1adax. Bropas nmpous3BoaHas, €€ reOMETPUYECKH U
dbuznueckuit cmpica. HaxoxaeHne ckopocTu A mpoliecca, 3aJaHHoro Gopmysioii u rpadukoMm.

[Ipumepsl mpuMeHeHUs: WHTerpana B ¢us3uke U reomerpuu. [IpakTuueckue 3aHATHS.
YucnoBast  MOCNENOBATeNbHOCTh,  CIHOCOOBI €€ 3a/JaHus,  BBIYUCICHHUS  YICHOB
nocienosarenbHocTU. [Ipenen nocnenoBarenbHOCTH. beckoHeuHo yObIBaromas reoMeTpudeckast
IIPOrpeCCHsl.

[IpousBoaHas: MEXaHUYECKUA M TEOMETPUUYECKUM CMBICI IPOU3BOJHOM. YpaBHEHUE
KacaTenpHOH B oOmem Buzae. llpaBwia u  ¢dopmynsl  auddepenuupoBanus, Tabnuna
IPOM3BOJHBIX 3JIEMEHTapHBIX (yHKIWH. MccnenmoBanne (QyHKIMHM C TIOMOIIBIO MPOM3BOIHOM.
HaxoxneHve HanOoJblIero, HAMMEHbBIIEr0 3HAUYEHUS M IKCTPEMajbHBIX 3HAYEHUH (yHKIUU.
WuTerpan u nepBooOpa3zHasi.

YPABHEHUA 1 HEPABEHCTBA.

VYpaBHEHUS U CUCTEMbl ypaBHEHUN. PalinoHanpHble, HppallMOHANIbHBIE, T0KA3aTEIbHbIE U
TPUTOHOMETPUYECKUE YPABHEHUS M CHUCTEMBl. PaBHOCWMIBHOCTh YpaBHEHHWH, HEPABEHCTB,
cucteM. OCHOBHBIE MpPHEMBl UX peElIeHUs (Pa3IoKeHHEe HAa MHOXKUTENH, BBEIECHUE HOBBIX
HEM3BECTHBIX, IOJACTAaHOBKA, Tpaduueckuii  meron). HepaBencrBa.  PanmoHnanbHbIe,
UppaloHaIbHbIe, TOKa3aTeNbHbIE U TPUTOHOMETPUYECKHE HEpaBeHCTBA. OCHOBHBIE ITPUEMBI UX
pemenus. Mcmonp3oBaHue CBOWCTB M TpadukoB (GyHKIUA TPH PEIICHUWH YPaBHCHHH U
HepaBeHCTB. Meron wuHTepBaioB. M300pakeHHME Ha KOOPAMHATHOM TUIOCKOCTH MHOXECTBA
pelIeHNn ypaBHEHUH U HEPABEHCTB C IByMs IEPEMEHHBIMU U UX CUCTEM.

[Tpuxnanueie 3agaud. IlpuMeHeHume MaTreMaTH4YECKMX METOJOB JUId  PELICHUS

coJlepKaTeIbHbIX 3a/1a4 U3 Pa3IMYHbIX 00acTeil HayKu U npakTuku. MHTepnpeTanus
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pe3ynbTara, yueT peabHbIX OTpaHUYCHHUN.

ITpakTHyeckue 3aHATHSA.

Kopuu ypaBHenuil. PaBHOcmnbHOCTH YypaBHeHu#. [IpeoOpa3oBaHue ypaBHEHHI.
OcHoBHbIE TIpHEMBI pEIIEHUS ypaBHEHUH. PemeHune cuctem ypaBHeHuWil. lcnonb3oBaHue
CBOWCTB ¥ Irpa)uKoOB (PYHKIUH JIUTsl peIICHHs ypaBHEHH U HEPABEHCTB.

KOMBUHATOPUKA, CTATUCTUKA U TEOPUSA BEPOSITHOCTEIA.

OneMeHTBhl KOMOWHATOPUKH.

OcHOBHBIE TIOHATHS KOMOMHATOPHMKHM. 3aJadyd Ha MOJCYET 4YHUClIa pa3MelleHuil,
NepeCcTaHOBOK, coueTanuil. Perenue 3a1a4y Ha nepebop BapHaHTOB.

DneMeHThl TeOpuH BeposiTHOCTE. CoOBITHE, BEPOSITHOCTH COOBITHS, CIOXKECHHE U
YMHOXEHHUE BepoATHOCTEH. [IoHsATHE 0 HE3aBUCHUMOCTH COOBITHH.

OneMeHTsl MaTeMaTudeckoil cratuctuku. IIpencraBneHue  JaHHBIX  (TaOJIMILIBI,
MarpaMMBbl, Tpa(uKH), TeHepalbHasi COBOKYIHOCTh, BBIOOpKa, cpeaHee apu(pMETHYECKOE,
MeauaHa. [Tonsatue o 3axadax MaTeMaTUYECKON CTATUCTUKH.

IIpakTdeckue 3aHATHS.

HcTopus pazButus KOMOWHATOPUKU, TEOPUU BEPOSITHOCTEH U CTAaTUCTHUKU U MX pOJIb B
pa3nuuHbIX cdepax ueNoBeUecKOM ku3HedesTenbHOCTH. [IpaBuna komOuHaTopuku. Pemenue
KOMOMHATOPHBIX 3a/1a4.

[Tpukiaaneie 3a1a4u.

Knaccuueckoe omnpezneneHue BEpOSTHOCTH, CBOMCTBA BEPOSATHOCTEM, TEOpEMa O CyMMeE
BeposiTHOCTEN. Bbrunciienne BepositHocTel. lIpuknaansie 3agaun. IIpencraBieHue 4UCIOBBIX
JaHHbIX. [IpukiagHelie 3aga4n.

I'EOMETPHAL.

[IpsiMble ¥ TUIOCKOCTH B IIPOCTPAHCTBE.

B3aumHoe pacnonoxeHue IBYyX NpsMBIX B NpocTpaHcTse. [lapannensHOCTs npsAMoN U
mwiockoct. IlapamtensHOCTh IUIOCKOCTEH. [lepneHIUKYIApHOCTH MPSMOM M ILNIOCKOCTH.
[IeprieHauKyIsp M HAKJIIOHHAsA. YTOJI MEXIy NMPSMOHM U INIOCKOCTBIO. /[ByrpaHHbIN yroi. Yroma
MEXKIy  IUIOCKOCTSAMH.  llepneHIuKkymsipHOCT,  JIBYX  IUIOCKOocTed.  ['eoMerpuueckue
npeoOpa3oBaHUsl  MPOCTPAHCTBA: MapaJUIebHBIA  MEPEHOC, CHUMMETPUS  OTHOCHUTENBHO
mwiockoctd.  llapamnensHoe  mpoexktupoBaHue. [lmomans  OpTOrOHAABHOM — IIPOEKLUU.
N300paxkenne npocTpaHCTBEHHBIX (uryp. MuororpanHuku. Bepuunel, pebpa, TrpaHu
MHOTOrpaHHuKa. Pa3BepTka. MHororpansesie yriibl. BeInykiible MHOrorpaHHuku. Teopema
Onnepa. [Ipusma. Ilpsmas u HaknonHas npusMma. [IpaBunbsHas npusma. [lapamnenenunen. Kyo.
IInpamupa. IIpaBunbHas nupamuga. Y cedeHHas nupamuaa. Terpasap.

Cummerpun B KyOe, B mapajuiesenumeie, B npusme u nupamuae. CeueHus Kyoa, mpu3Msl
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u nupamuabl. [IpencraBieHre o NMpaBUIBHBIX MHOTOTpaHHUKax (TeTpajrape, KyOe, oKTadJpe,
noJiekadape U uxocaszpe). Tema m nmoBepxHocTH BpamieHud. LlunuHzap um koHyc. YcedeHHbIN
koHyc. OcHOBaHUE, BBICOTA, OOKOBAs MOBEPXHOCTh, 00pa3yrolas, pa3BepTka. OceBbie CEUCHUS U
cedeHus, napajienbHble ocHoBaHuio. llap u cdepa, ux ceuenus. KacartenbHas MiIocCKOCTh K
chepe.

Wsmepenust B reomerpun. [logoOue Tten. OTHOIICHWS IJIOMAACH TOBEPXHOCTEH U
00beMoB moO00HBIX Ted. KoopauuaTel u BekTophl. [IpsimoyronbHast (mexapToBa) cucTema
KOOpAMHAT B MpocTpaHCcTBe. DPopMyJia pacCTOSHUSA MEXY ABYMsI TOUKaMH. Y paBHEHUS Cephl,
IJIOCKOCTH U npsAMol. BekTopel. Monynb Bektopa. PaBeHcTBO BekTOpOB. Cll0)KEHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3jioxkeHue BEKTOpa IO HAIpPaBICHUSAM. YTOJI MEXKAY ABYyMs
BekTopamu. [Ipoeknust Bexkropa Ha ocb. KoopaunaTtel BekTOpa. CKalsipHOE NpPOU3BEICHUE
BEKTOpOB. lcnosnb3oBaHME KOOPAWHAT W BEKTOPOB NPH pPEUHICHUH MATEMaTUYECKUX U
NPUKIAAHBIX 3a]a4.

IIpakTnueckue 3ansaTusA. [Ipu3Haku B3aMMHOIO PACIOJIOKEHHUS NPAMBIX. YTOJI MEXAY
npsiMbIMU. B3auMHOe pacrosiokeHue MpsSMbIX U IUIocKocTel. Ileprnenaukynsap v HakIOHHas K
MJIOCKOCTH. YTOJ MEXAY NPSIMOM U MIIOCKOCTHIO. TeopemMbl 0 B3aMMHOM PAacHOJIOKEHUH TTPSMOM
U 1ockocTH. Teopema o Tpex mneprneHaukyJjsipax. [Ipu3Haku M CBOWCTBA MapajUIeNIbHBIX M
NEPHEHANKYJSIPHBIX IUIOCKOCTEH. PaccTosHMe OT TOYKM A0 IUIOCKOCTH, OT IPsIMOM 110
IUIOCKOCTH, PAaCCTOSHUE MEXAY IUIOCKOCTSIMH, MEXIY CKPELIMBAIOLIMMUCS MPSIMBIMU, MEXIY
POM3BOJFHBIMU (UTYypaMH B TpocTpaHcTBe. [lapamiensHoe IpOeKTHPOBAHUE M €TO CBOMCTBA.
Teopema o mIomaAM OPTOTOHAIBHOW MPOEKIIMM MHOTOYTrOJIbHMKA. B3anmHOe pacnosioxeHue
MPOCTPAHCTBEHHBIX (Quryp. Paznuunbie BuAbl MHOTOrpaHHUKOB. Ux m3oOpaxenus. CeuyeHus,
pa3BepTKM MHOrOrpaHHUKoB. llnomanes noeepxHocTH. Buabl CUMMETpUN B IIPOCTPAHCTBE.
CumMeTpus Ten BpallleHUs 1 MHOTOIpaHHUKOB. Brruncienue miomaneid 1 00beMoB. BeKTopsl.
HevictBuga ¢ BekTopamu. JlexkapToBa cucTeMa KOOpJAMHAT B MPOCTPAHCTBE. YPABHEHHE
OKPYXHOCTH, cepbl, IIOCKOCTH. PaccrosiHme Mexay ToukaMu. JIeHCTBUSL C BEKTOpamw,
3alaHHbIMM  KoopauHatamMu. CKalsipHOE NPOM3BENEHUE BEKTOPOB. BeKkTOpHOE ypaBHEHUE
IIPSIMOM M INIOCKOCTH. VICrIosIb30BaHNEe BEKTOPOB IIPU 10KA3ATENBCTBE TEOPEM CTEPEOMETPHH.

s BHeayIUTOPHBIX 3aHATUN CTYJEHTaM HapsAy C PELIEHUEM 3a/ad U BBIOJIHEHUS
NPaKTUYECKUX 3aJaHUN MOXKHO MPEIOKUTh TEMBI UCCIIEA0BATEIbCKUX U pedepaTUBHBIX padoT,
B KOTOpPBIX BMECTO CEpUM OTIENbHBIX MEJKUX 3aJ7a4 U yHpPaXXHEHUH MpeasiararoTcsi CEO)KETHbIE
3a/laHusl, TPEOYIOIKE UTUTEIIbHOW PabOThl B paMKax OJHOW MaTeMaTUYECKOW CUTyalluu. DTH
TEMBbI MOTYT OBITh KaK WHAWBHUIYalbHBIMH 3a/IaHUSIMU, TaK U TPYNIOBBIMU JAJISi COBMECTHOTO
BBITNIOJIHEHUSI UCCIIEI0BAHUS.

[TpumepHbie TeMbI pedepaToB (TOKIAI0B), UCCIEIOBATEIBCKUX MTPOSKTOB: HenpephiBHbIE
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npobu. IIpuMeHeHHe CIOXKHBIX MPOLEHTOB B SKOHOMUYECKHMX pacuerax. [lapamienbHoe
npoexktupoBanue. CpenHue 3HaA4eHHS W MX NPUMEHEHUE B CTAaTUCTHKE. BekTopHOe 3anaHue
IpSMBIX U TUIOCKOCTEH B mpocTpaHcTBe. CloXKeHne rapMOHUYecKux kojebanuii. ['papudeckoe
pelleHre ypaBHEHMH U HepaBeHCTB. [IpaBWiIbHBIE M IOJYNpaBWIbHBIE MHOTIOTPaHHUKH.
Konnueckue ceyeHus 1 uX MpUMEHEHHE B TEXHHKE.

2.1 O0bém o0meoOpazoBaTeIbHON y4eOHOH JUCHUILUIMHBI MaTeMaTHuKka

Bun yuebHOit paboThI O6bem yacoB
MakcumanbpHas yueOHast Harpy3Kka 303
AyIHMTOpHBIE 3aHATHS, BCEro 279
B TOM YHCIIE:

TEOpPETHYECKOE O0yUCHHE 117
npaktuueckue 3anstus (113) 156
MPOMEXKYTOYHAs aTTeCTaIus 24
KOHCYJIbTallu! 6
[IpomexxyTouHas aTrectanus B popme Hud.3auera
9K3aMEH

2.2 Temaruyeckuili INUIAaH U coAepkaHHe 00IIe00pa30BaTeJbHOH  Yy4eOHOI

JUCIUILIMHBLI MaTeMaTHKa

HaumenoBaHue Conaep:xanue y4ueOHOT0 MaTepuaa, O0beM yacos YpoBenb
pa3/eioB U TeEM JIa0opaTopHbIe U MPAKTHYECKHE PAdOTHI, OCBOEHHS
caMocTosITeTIbHAs padoTa 00yJaloIuxcs,
KYypcoBasi padora (IpoeKT)
Pa3jen 1. Beenenne.
2
Tema 1.1. Marematuka | Conepikanue y4eOHOTO MaTepHraia: O3HaKOMHUTEITb
B HayKe, TEXHUKE, 1. MaremaTrka B TOBCEIHEBHON KU3HU. HBIH
SKOHOMHUKE U 2. Teoperuueckas U MIPUKJIaIHAS 2
MPAKTHYCCKOM COCTABJIAOIIAS MATCMATHKU.
JIESITEIbHOCTH 3. Marematnka B  npodecCHOHATBHON
JeSTETHHOCTH (TexHIYEeCKOM "
TYMaHUTAPHOM).
4. TIpuuuHHO-CIIEICTBEHHEIC CBSI3H,
TICUXOJIOTHUS U APYTHE
[IpakTuueckue paboThI HE TPeTyCMOTPEHO
JlabopaTopabie paboThI HE TPeTyCMOTPEHO
KonTtposbHbie paboThI HE MPETyCMOTPEHO
CamocrositenbHast pabora: HE MPEyCMOTPEHO | PErpOIyKTUBH
bI
Pa3nen 2: PazBuTHe NOHATHS 0 YHCIIE
4
Tema 2.1: Ilensie u Coneprxanue yueOHOTO MaTepuraa; O3HAaKOMUTEID
parpoHansHbie uncna | 1. Mcropus uncna HBI
2. Pa3BuTHE OHATHSA YHCIIa 1
3. MHokecTBa LebIX U pallHOHATIBHBIX
YHCeIT
IIpaktuueckue paboThI HE MPETyCMOTPEHO
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JlabopaTopHbIe pabOTHI

HE TPEeLyCMOTPEHO

KonTtponsHbIe paboThI

HE MPEeLyCMOTPEHO
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CamocrosiTenbHas paboTta:

HE [PeyCMOTPEHO

PEeTPOAYKTHBH
BIN

Tema 2.2: | CozaeprkaHue yueOHOrO MaTepHana;

[pubnmxeénnble

HE [PETyCMOTPEHO

O3HaKOMUTETD
HBIA

BBIYHCIICHUS [pakTuyeckue paboOThI:

1. TlpubmmkéHHOE 3HAYEHHE BEITHYMHBI U
MOTPEIIHOCTH MPUOIIKEHNUSI.

2. Tounble 1 MPUOIMKEHHBIC YHCIIA.

3. OxpyrieHue.

4. AOGcomoTHas MOTPEITHOCTb.

JlaboparopHbie paboOThI

HE MPEeIyCMOTPEHO

KonTpobHbie paboTh

HE [PETyCMOTPEHO

CamocTosTeNnpHas pa60Ta:

HE [PETyCMOTPEHO

PETPOAYKTHBH
BIN

Tema 2.3: | Conepxanue yueOHOTO MaTepHaa:

KommuiekcHble uncna 1. TloHsTHE KOMIIJIEKCHOTO YHCIIa.

2.  AnreGpandeckasi GopmMa KOMIUIEKCHOTO
yucna. JlelcTBUA C KOMIUIEKCHBIMHU
qyucJiaMu

O3HaKOMHTEID
HBIA

I[TpaxkTuueckue padOTHI

HE MPEyCMOTPEHO

JlaGoparopHsie pabOTHI

HE [PETyCMOTPEHO

KonTtponsHbie paboThI

HE NIPELyCMOTPEHO

CamocrosiTenbHas paboTta:

HE IPeyCMOTPEHO

PEeTPOAYKTHBH
BIN

Paznen 3.: KopHu, crenenu u jorapugmsi

13

Coneprkanue y4eOHOTr0O MaTepHana:

KopHu u ctenieHun ¢ HaTyparbHBIM

oKa3aTejIeM U MX CBOMCTBA.

2. CremneHy ¢ LEILIM [TOKA3aTeIeM

3. Crenenu c pannOHAIBHBIM
oKasarejem

4. CaolicTBa cTeneHen

5. Kophu n-crenenu

Tema 3.1: Kopuu u
CTETICHH 1.

[pakTiaeckue paboTHI

1

JlabopaTtopHbie paboOTHI

HE [PEyCMOTPEHO

KoHTponbHbIe paboTh

HE MMPEyCMOTPEHO

PENPOyKTHBH
BIN

Copnepxanue yaeOHOTO MaTepHana:
1. Omnpenenenue norapudma.
2. HarypanpHbie u

JoTapu(MBL

Tema 3.2: Jlorapudm

JCCATUYHBIC

IIpakTryeckue padoThI

1

JlabopaTtopHbie paboTHI

HE [PEeyCMOTPEHO

KonTtpossHbie paboThl

HE [PeyCMOTPEHO

PENpPOYKTHBH
BIN

Tema 3.3: CroiictBa | CopepxaHue yueOHOro MaTepuana:

norapumMoB 1.  CsaoiicTBa orapumosB.

2. OcHoBHOE norapuMUIECcKoe
TOXIECTBO

3. Ilepexon K HOBOMY OCHOBAHHIO.

4. TlpeoOpa3zoBanue JorapuGpMUUECKIX
BBIPAXKEHUI.

[pakTiaeckue paboTHI

2

JlabopaTtopHbie paboTHI

HE [PEyCMOTPEHO

KonTtpossHbIe paboThI

HE [PeyCMOTPEHO
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Tema 3.4: | Coneprxanue y4eOHOT0O MaTepuana: HE IIpeayCMOTpeHo | O3HaKOMHUTETb
[IpeobpazoBanue 1. TIpeobpazoBanne panMOHAIIBHBIX HBII
PpaLOHAIBHBIX YpaBHEHUH.
BBIpaKEHUI [TpakTnueckue padoThl 1
JlabGoparopHsie paboThI HE IIPEAYCMOTPEHO
KonTponbHbIe paboTh HE IIPEyCMOTPEHO
Tema 3.5: | Coneprxanue y4eOHOro Marepuana: HE NpenycMOTpeHo | O3HaKOMHUTEIb
[IpeobpazoBanue HBII
JNENCTBUTEIIBHBIX [pakTuueckue paboTHI:
BBIpaXKeHU I 1. TIpeoOpazoBanue UPPALOHATIBHBIX
BBIpayKeHU I 1
2. IIpeobpa3oBanue CTETICHHBIX
BBIPAXKEHUI.
3. Tlpeobpa3zoBanue MOKa3aTeNIbHbIX
BBIpaXKEHU I

JlaboparopHbie paboThI

HE MMPEeIyCMOTPEHO

KoHnTponbHbIe paboTh

HE [PETyCMOTPEHO

CamocTosiTenpHas paboTa:

HE IIPEeLyCMOTPEHO

Paznen 4.: OCHOBBI TPUTOHOMETPUH

13
Tema 4.1: OcHoBurle | Coneprkanue y4eOHOTO MaTepHana;
Tpuronomerpuueckue | 1. PanguanHas mepa yria. 2
TOXKJIeCTBa 2. Ompenenenue OCHOBHBIX

TPUTOHOMETPUYECKUX (QYHKIIHH.
3. OcHOBHBIE TPUrOHOMETPUYECKHE
TOXKIECTBA.

I[TpaxkTuueckue padoOThI

HE MMPEeIyCMOTPEHO

JlaGoparopHsie pabOTHI

HE [PETyCMOTPEHO

KonTtponsHbie paboThI

HE NIPEeLyCMOTPEHO

Tema 4.2: Dopmyisl
JIBOMHBIX u
TIOJIOBUHHBIX YTJIOB

Conep:xanue yueOHOTO MaTeprana;
1. CuHyc ¥ KOCHHYC TBOMHOTO yTJIa.
2. ©®opMyIBl IOJIOBUHHOTO yTiia

2

[IpakTrueckue paboTh

HE [PETyCMOTPEHO

JlabopatopHbie pabOTHI

HE IPEeLyCMOTPEHO

KoHnTponsHbIie paboThI

HE [PEyCMOTPEHO

Tema 4.3:
Onpenenenue
00paTHBIX
TPUTOHOMETPUICCKIX

GbyHKIHIA

Conep:xanue yueOHOTO MaTeprana;
1. Ompenenenne apkCUHyca, apKKOCHHYCA,
apKTaHTeHCa U apKKOTaHT'€HCa YHcIIa

2

I[TpaxkTuueckue padoThI

HE MMPEeIyCMOTPEHO

JlaGoparopHsie pabOTHI

HE [PETyCMOTPEHO

KonTtponsHbie paboThI

HE NIPEeLyCMOTPEHO

Tema 4.4: Pemenue
TPUTOHOMETPHUYECKUX
YpaBHEHUI

Conep:xanue yueOHOTO MaTeprana;

1. Pemenune HPOCTEUIINX
TPUTOHOMETPUYECKUX YPaBHEHUH

2. TpuroHomerpuyeckue ypaBHEHHS U
CHIOCOOBI UX PEUICHUS

2

[IpakTrueckue paboTh

HE [PETyCMOTPEHO

JlabopaTopHbie pabOTHI

HE NIPeLyCMOTPEHO
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KonTponsHbIe paboThI HE TPeTyCMOTPEHO
Tema 4.5: Tpocreiimue | Cozneprxkanue yueOHOro MaTepuaa:
tpuroHomerpuueckue | 1. Ilomarme TPUTOHOMETPHUYECKOTO 2
HEpaBEHCTBA HEpaBEHCTBA.
2. Merozpl peieHusI HEPaBEHCTB.
[IpakTuueckue padoOTHI HE TPEIyCMOTPEHO
JlaboparopHsle pabOTHI HE PEyCMOTPEHO
KonTponbHbIe paboTh! HE TPEIyCMOTPEHO
Pazpnea S.: @®yHkuuM, X CBOMCTBA U IPAPUKH
23
Tema 5.1: Oynxims Conepsxanue yaeOHOTO MaTepurana;
1. Tlomsitne GpyHKUMH. 2
2. OOmactp ompenmelicHHE M 00JIacTh
3HAYCHUSL.
3. T'padux pyHkuum.
4. CpoiicTBa (OyHKITHH.
ITpakTuueckne paboTel HE TPEIyCMOTPEHO
JlaboparopHsie pabOTHI HE IPEeyCMOTPEHO
KonTponbHbIe paboThI HE TPEIyCMOTPEHO
Tema 5.2: | ConepxaHue yueOHOTO MaTepHana:
Hccnenosanue 1. Tlnan uccnenoBaHus (HYHKIHH. 2
GbyHKIHi 2. IlpomMexyTku BO3pacTaHUs U yOBIBAaHHS
3JIeMEHTapHBIMU 3. HawuGonplnee 1 HaNMEHbIIEE 3HAYCHHA
criocobamu byHKII
[TpakTnyueckue paboOTHI HE TPEIyCMOTPEHO
JlabopaTopHbIe pabOTHI HE TIPETyCMOTPEHO
KonTponsHbIe paboThI HE TPeTyCMOTPEHO
Tema 5.3: O6parHbie Cozepxanue yueOHOTO MaTepuana:
GbyHKIIH 1. Tlonstue oOparHOi yHKLIUH. 2
2. CaoiicTBa
3. T'paduxu
[pakTnueckue padoOTHI HE TPEIyCMOTPEHO
JlabGoparopHsbie pabOThI HE TPEIyCMOTPEHO
KonTponbHbIe paboTh HE TPEIyCMOTPEHO
Tema 5.4: Crnoxnas | CoxeprkaHue yd4eOHOTO MaTepHana:
(GyHKIMS 1. Tlomstue cinoxxHOH QyHKINH. 2
2. Apudmernyeckue JielcTBuUS HaT
GbyHKIMAMA.
[IpakTnueckue paboTHI HE TPEIyCMOTPEHO
JlabopaTopHbIe pabOTHI HE TIPETyCMOTPEHO
KonTponbHbIe paboTh HE TPEIyCMOTPEHO
Tema 5.5: Conepxanue yaeOHOTO MaTepHana:
IMapannensHbIit 1. TlapanmemsHBII  TepeHOC  TrpadukoB 2
MIEPEHOC K CUMMETPHS ¢dyHKOHI.
rpaduKoB QyHKITHIA 2.  Cummerpus OTHOCHUTENHHO oceit
KOOPJIMHAT, Hayajla KOOPJHHAT.
[pakTnueckne pabOTHI HE TPEIyCMOTPEHO
JlabopaTopHbIe pabOTHI HE TIPETyCMOTPEHO
KonTponsHbIe paboThI HE TPeTyCMOTPEHO
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Tema 5.6: | Conepxanue yueOHOTO MaTepHana:
[IpeobpazoBanue 1. Pacrsoxkenme w  coxarme — rpadukoB 2
rpadukoB GyHKIMi (YHKIMH BIOJIB OCEl KOOPANHAT.

2.  CuMMeTpusi OTHOCHTEIBHO MPSIMOH y =

X

[IpakTnueckue padOTHI HE TPEIyCMOTPEHO

JlaboparopHsle pabOTHI HE PEeyCMOTPEHO

KonTponbHbIe paboTh HE TPEIyCMOTPEHO
Tema 5.7: | ConepxaHue yueOHOTO MaTepHaa:
Tpuronomerpuueckrie |1. Tpuronomerpudeckue (QYHKIHH CHHYC, 2
($yHKIIH KOCHHYC, TAaHI'€HC M KOTaHT€HC.

2. CsoiicTBa GyHKIMH U UX IPa(UKH.

ITpakTrueckue padboThI 1

JlabopaTopabie paboThI

He TPeyCMOTPEHO

KoHTponbHbIe paboTh

HE MPEeIyCMOTPEHO

Tema 5.8: OGparHbie
TPUTOHOMETPHYECKHE
byHKIMH

Cozeprxanue yueOHOro MaTepuaa:
1. OGpatHble TPUTOHOMETPHUECKUE

(byHKIMH.
2. CoiicTBa QyHKIMA 1 WX TpaduKH.

2

[pakTnueckne paboOTHI

HE MPEeIyCMOTPEHO

JlabopaTopHbIe pabOTHI

HE MPeyCMOTPEHO

KonTponsHbIe paboThI

He TPeyCMOTPEHO

Pa3nen 6.: YpaBHeHHs1 1 HepaBeHCTBA

15

Tema 6.1: YpaBHeHus,
HEpaBeHCTBA M HX
CHCTEMBI

Conep:xanue yueOHOTO MaTepurana;

1. OcHoOBHBIE IOHATHSA 00 YpaBHEHMUSIX,
HEPaBEHCTBAX U UX CUCTEMaX.

2. PaBHOCWIBHOCTH  ypaBHEHHH u
HEPaBEHCTB.

[IpakTuueckue paboTHI

HE MPeyCMOTPEHO

JlabopaTopabie paboThI

He TPEIyCMOTPEHO

KoHTponbHbIe paboTh

HE MPEeIyCMOTPEHO

Tema 6.2
PanmonannHbIe

YpaBHEHUS

CopeprxaHue yueOHOro MaTepHaa:

1. PanuonHanbHble ypaBHEHHS U METOABI HX
peuienus.

2. Teopema be3y.

[pakTnueckue padOTHI

HE MPEeIyCMOTPEHO

JlabopaTopHbie pabOTHI

HE MMPEeIyCMOTPEHO

KonTponbHbIe paboTh

HE MMPEeIyCMOTPEHO

Tema 6.3: OcHOBHEIE

Coneprxanue yueOHOTO MaTepuraa;

TIpUEMBI pewenus | 1. Pemenne nuHeiHBIX HEpaBEHCTB. 1
HEpaBEHCTB 2. AnropuTM pemieHHs HEpPaBEHCTB BBHIIIE
NEepBOH  CTEleHH u  IpoOHO-
palroOHaJIbHBIX HEPABECHCTB
[IpakTnueckue padOTHI HE TPEIyCMOTPEHO
JlaboparopHsle pabOTHI HE PEeyCMOTPEHO
KonTponsHbIe paboThI HE TPeyCMOTPEHO
CamocrositenbHas pabora: 1
Tema 6.4: Merog | CoaepxaHue y4eOHOTO MaTepuaa:
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HMHTEPBAJIOB 1. PemieHue HepaBEHCTB BhIIIE MEPBOH 1
CTeleHH U JIPpOOHO-PAIMOHATBHBIX
HEPaBEHCTB METOO0M MHTEPBAJIOB.
I[TpaxkTuueckue padoOThI HE MPEAYyCMOTPEHO
JlabGoparopHsie pabOTHI HE IIPEAYCMOTPEHO
KonTponbHbie paboTh HE IIPEyCMOTPEHO
CamocrosiTenbHas paboTta:
Tema 6.5: | Conepxanue yueOHOTO MaTepHana:
HppanmonanbHble 1. TlomsTHe MppanMOHAIBFHOTO YPaBHEHHS. 1
ypaBHEHUs 2. Meronp! peuieHus.
ITpakTrueckne paboTbl HE IIPEyCMOTPEHO
JlabopatopHble pabOTEI HE IPETYCMOTPEHO
KoHnTponsHbie paboThI HE [IPEAYCMOTPEHO
CamocrositenpHasi padora: HE MPEyCMOTPEHO
Tema 6.6: | Coxepxanue yaeOHOTO MaTepHana;
[loka3arenbHble 1. OmpeneneHrie M  CIIOCOOBI  PEIICHHS 1
ypaBHEHUS MOKa3aTeJIbHBIX YPaBHEHHH.
ITpakTrueckue paboTh HE IPESYCMOTPEHO
JlaGoparopHsie paboOThI HE MPEYyCMOTPEHO
KonTpobHbie paboTh HE IPeyCMOTPEHO
Tema 6.7: | Conepxanue yueOHOTO MaTepHaa:
[oxazarenbHbIE 1. Tloka3arenbHble HEpPaBEHCTBA u 1
HEpaBEHCTBA CIOCOOBI UX PEIICHHUSI.
ITpakTrueckue paboTe HE IPESYCMOTPEHO
JlabopatopHble pabOTEI HE IPESYCMOTPEHO
KontponbHbie paboTh HE IPESyCMOTPEHO
CamocrositenpHas padora: HE IPeyCMOTPEHO
Tema 6.8: | Conepxanue yueOHOTO MaTepHana;
Jlorapupmudeckue 1. OmpeneneHne W CHOCOOBI  peIICHUS 2
YpaBHEHUS JorapuPMHYECKUX ypaBHEHHUH.
I[TpaxkTuueckue padoOThI HE MPEAYyCMOTPEHO
JlaGoparopHsie pabOTHI HE IIPEAYCMOTPEHO
KonTponbHbie paboTh HE IIPEyCMOTPEHO
Tema 6.9: | Conepxanue yueOHOTO MaTepHana: O3HaKOMUTENb
Jlorapudmuyeckue 1. OmpenmeneHne W CHOCOOBI  peIICHUS 1 HBII
HEpaBeHCTBA JorapupMIUYECKUX HEPABEHCTB.
[IpakTrueckue paboTh HE IPeyCMOTPEHO
JlabopatopHbie pabOTHI HE MIPEAYCMOTPEHO
KoHnTponsHbie paboThI HE MIPEAYCMOTPEHO
Urorosoe 3ansiTue Coneprxanne yaeOHOTo MaTepuana: He NpeaycMOTpeHo | O3HaKOMHTEIb
1. TloBropenue 6a30BbIX OCHOB HBII
MIPOMICHHBIX TEM.
2. OcHoBHbIE (pOPMYJIbI POHEHHBIX TEM.
3. OTBeTHI Ha BONPOCHI.
[IpakTugeckre padoTHI 1
JlabopatopHble pabOTEI HE IPEIYCMOTPEHO
KoHnTponsHbie paboThI HE MIPEAYCMOTPEHO
CamocrositenpHasi padora: He [IPelyCMOTPEHO | PEMpOLYKTHBH
bIH
Paspen 7: Havana martemaTmyeckoro amammsa
50
Tema 7.1: Yucnossle | Conepxanue y4eOHOro MaTepuaa:
II0CJIEI0BATEILHOCTH 1. Onpenenenne YHUCJIOBOI
[I0CJIEI0BATENBHOCTH. 2
2. Crocobbl  3ajaHus U CBOWCTBa
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MOCJIEI0BATEIbHOCTEH.
3. Beckoneuno yOBIBaroIas
TCOMETPUYECKask IPOTPECCHsl.
4. Tloustue 0
[1OCJIEI0OBATEILHOCTH.

npezene

[pakTnueckue padoThl

2

JlabGoparopHsle paboThI HE IIPEAYCMOTPEHO | PENPOAYKTHBH
bIH
KontpoinsHbIe paboThI He npeaycMoTpeHo | O3HaKOMHTEIb
HBIN
Tema 7.2: Tlpemen | Conepxanue y4eOHOro Matepuaa:
GbyHKIH 1. Tlomsatme mpenena GyHKIUH B TOYKE U 2
€ro FeOMETPUUYECKUIN CMBICIL.
2. OmHOCTOpPOHHHE TPEACHI.
3. BeckoHewyHO Maible PYHKIIMH U UX
CBOMCTBA.
4. BeckoHeuyHo Oosnbive QyHKIHM.
5. CymiectBoBaHHE Ipeieia MOHOTOHHOM
OTPaHUYIEHHON TOCIIEIOBATEIFHOCTH.
[TpakTnueckue padoTh 2
JlaGoparopHsie paboThI HE NPEAYCMOTPEHO | PENPOAYKTHBH
Bl
KontpoinsHbIe paboThI He npexycMoTpeHo | O3HaKOMHTEIb
HBIH
Tema 7.3: | ConeprkaHue y4eOHOTO MaTepHana:
HenpepsiBHOCT 1. Tlousitne HenpepbIBHOCTH (PyHKIHH.
GbyHKIH 2. HccnemoBanme Ha  HENPEPHIBHOCTE.
Ormnpenenenne ToYeK pa3pbiBa QyHKIUH. 2
3. Kunaccuduxanus pa3pbiBoB.
4. OmnpexneneHue aCUMNTOTHL. ACHMITOTHI
TOPU3OHTAJIBHBIC,  BEPTUKAJIBHBIE |
HaKJIOHHBIE.
[IpakTiueckue paboTHI 2
JlabopaTtopHbie paboOTHI HE MPEAYCMOTPEHO | PENPOAYKTHBH
bl
KontpossHbie paboThI HE TpeycMOTpeHo | O3HaKOMUTEIb
HBIN
Tema 7.4: | ConepxaHue yueOHOro MaTepuaa:
IIpousBoanas 1. 3apaya, nmnpuBoAAlWas K  IOHATHIO
MPOU3BOIHOM.
2. Ompenenenue. CBs13b MEXITY 2
i depeHIIPYEeMOCTHIO u
HETIPEPHIBHOCTEIO.
3. Ousnyeckuié  CMBICH  MPOU3BOHOM.
Pemenue 3amau.
4. T'eoMeTpHuecKHil CMBICI IPOU3BOIHOM.
IIpakTuyeckue padoThI 2
JlaGoparopusie paboThI HE TPEyCMOTPEHO
KoHnTponbHbIe paboTh HE TPEyCMOTPEHO
Tema 7.5: | Coneprkanue y4eOHOTO MaTepuraa:
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IIpousBonHbie
HIIEMEHTAPHBIX
byHKImi

1. TIpousBoaHbIE 3I€MEHTAPHBIX (YHKLIUA. 2
2. HaxoxxaeHne mporu3BOAHON ¢ TOMOIIBIO
TaOJINIIBL.
3. IlpaBuna HaxoXIE€HHE IPOU3BOIHOM.
4. IlpousBonHas TPUTOHOMETPUUYECKUX
¢byHKIMI.
[TpaxTnueckue padoThI 2

JlabGoparopHsie paboThI

HE MPEeIyCMOTPEHO

KonTponsHbIe paboThI

HE MPeyCMOTPEHO

PEeTPOAYKTHBH
BIN

Tema 7.6: DxcTpeMyMbl

GbyHKIH

ConeprkaHue y4eOHOTO MaTepHana:

1. OmnpenencHue SKCTPEMyMOB (PYHKIIAH.

2. HeoOxonmMble yCcIOBHS CYIIECTBOBAHUS
3KCTpeMyMOB. JlocTaTouHble yCIOBUS
CYIIECTBOBAHUS SKCTPEMYMOB.

3. HaxoxIeHne 3KCTpeMyMa C TIOMOIIbIO
BTOPOU IIPOU3BOJHOM.

IIpakTiyeckue padoThI

2

JlaboparopHbie paboThI

HE MPEILyCMOTPEHO

KoHnTponbHbIe paboTh

HE MMPEeIyCMOTPEHO

PENpPOLYKTHBH
BI

Tema 7.7:
HCCIIEIOBAHNE

GbyHKIH

TTonHOE

Coneprxanue yueOHOrO MaTepHaa;

1. Cxema moyHOTO UCCIeNOBaHUS QYHKIIUU
C TIOMOIIBIO MPOU3BOTHOM.

2. HUccnenoBanue (hyHKIMN Ha
BO3pacTaHWe M YOBIBaHHE C ITOMOIIBIO
MIPOU3BOTHOM.

3. HccnemoBanme  GyHKIUH Ha
SKCTPEMYMBI C TIOMOIIBIO IIPOU3BOAHOM.

[TpakTnueckue padoThI

2

Jlaboparopabie paboOTHI

HE MPeyCMOTPEHO

KoHnTponbHbIe paboTh

HE MMPEeIyCMOTPEHO

PEeTPOAYKTHBH
BIf

Tema
Juddepennnan
nepBooOpasHas
GbyHKIHH

7.8:

Copnepxanue yaeOHOTO MaTepHana:

1. Jubdepenuman  GyHKIMH U
TEOMETPUYECKHUIA CMBICIL.

2. Ompenenenre nepBooOpa3Hoil GyHKIHH.

3. Teopema o mepBoOOpa3HbIX.

€ro

[pakTnueckue padoThI

1

Jlaboparopabie paboOTHI

HE MPeyCMOTPEHO

KonTtpossHbie paboThI

HE TPEIyCMOTPEHO

PEeTPOAYKTHBH
BIN

Tema
Heonpenenéunpiii
HHTETpal

7.9:

Coneprkanue y4eOHOTr0O MaTepHana:

1. HeonpenenéHHblil HHTETpa.

2. OCHOBHBIC  TIOHSTHS,  OMpEICICHHUS,
CBOICTBa

[TpakTnueckue padoTh

1

Jlaboparopabie paboOTHI

HE MPeyCMOTPEHO

KonTponsHbIe paboThI

HE MPeyCMOTPEHO

PEeTPOAYKTHBH
BIN
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Pa3znen 8.: DieMeHTHI KOMOMHATOPUKH, TEOPUU BEPOSITHOCTEH M

MaTeMaTH4eCKOH CTATHCTUKH 20
Tema 8.1: OcHoBHble | ComepxaHue yueOHOro MaTepuana:
TIOHATHS 1. OcHOBHBIE TOHATHUSI KOMOHMHATOPUKH. 10

KOMOWHATOPHKH

2. 3ajgauu Ha NOACYET YKCla pa3sMEIEeHHH,
HNEPECTAHOBOK U COYETAHUM.

[pakTnueckue padoThl

1

JlabGoparopHsle paboThI HE NPEAYCMOTPEHO | PETPOAYKTHBH
bl
KoHTposbHbIe paboThI HE TpenycMoTpeHo | O3HaKOMUTEIb
HBIN
Tema 8.2: Ocnosusle | Comepxanue yueOHOro MaTepuana:
HOHATUS teopun | 1. CoObITue. 4
BEpOSITHOCTEH 2. BeposiTHOCTH COOBITHSL.
3. CnoxeHue 1 yMHOXEHHUE BEPOATHOCTEIL.
[pakTnueckue padoTh 1
JlaGoparopHsle paboTbI HE MPEAYCMOTPEHO | PETPOAYKTHBH
bl
KontpossHbie paboThI HE npeycMOoTpeHo | O3HaKOMUTEIb
HBIN
Tema 8.3: Ocnosuble | ComepxaHue yueOHOro MaTepHaa:
TIOHSTHS 1. TIlpencraBneHwe  OaHHBIX  (TaOJMIIBI, 3
MaTeMaTH4ecKoi JarpaMMbl, rpadKH).
CTaTHCTHKH 2. TenepanbHas COBOKYIHOCTb, BBIOOPKA
[TpakTnueckue padoTh 1
JlaGoparopHsle paboTbI He [IPelyCMOTPEHO | PEenpOAYKTHBH
bl
KonTponsHbIe paboThI HE nperycMoTpeHo | O3HaKOMHTEIb
HBIN
Pazpen 9.: KoopanHatsl U BeKTOPBI
29
Tema 9.1: Koopaunarer | CopepxaHue yueOHOTo MaTepurana:
To4KH B ipoctpancTBe | 1. I[IpsMoyronbpHas cucrema KOOpIMHAT B 2
HPOCTPAHCTBE.
2.  dopmyna pacCTOSHUS MEKITY IBYMSI
TOYKaMH.
3. VYpaBHeHue chepsl.
INpakTHueckue paboOTHI HE MPEeyCMOTPEHO
JlaGoparopusie paboThI HE TPEyCMOTPEHO
KoHnTponbHbIe paboTh HE TPEyCMOTPEHO
Tema 9.2: Bexroper u | Conepxanne y4eOHOTo MaTepuaa: O3HAKOMHUTEIH
nevictus ¢ Bekropamu | 1. Bekropsl. Moxyne Bekropa. PaBeHcTBa HBIN
BEKTOPOB. 2
2. CnoxeHue  BEKTOPOB. YMHOKEeHHE
BEKTOpa Ha YHCIIO.
[pakTiaeckue paboTHI 2

JlabopaTtopHbie paboTHI

HE PEIyCMOTPEHO

KoHTponbHbIe paboThl

HE MPEIyCMOTPEHO
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-C.270-273 Ne 10,11 Boromoiios

Tema 9.3: Koopmunater | ConepixaHue ydeOHOro Marepuana: O3HAKOMUTEID
BEKTOpa 1. PaznoxxeHwe BekTOpa IO BEKTOpaM HBIH
Oazuca. 2
2. KoopauHatel BEKTOpA.
3. JleHicTBHA C BEKTOpaMH, 3aJaHHBIMH
CBOWIMH KOOPIUHATAMHU.
[pakTuueckue paboTHI HE TPEyCMOTPEHO
Jlaboparopabie paboOTHI HE TIPETyCMOTPEHO
KoHTposnbHbIe paboTh HE MPETyCMOTPEHO
Tema 9.4: Cxanapuoe | CozmepxaHue yaeOHOTO MaTepHana: O3HaKOMUTEIb
MIPOU3BEICHUE 1.  Onpenenenus CKaJISIPHOTO 4 HBIHA
BEKTOPOB TIPOU3BEACHUS] BEKTOPOB.
[IpakTuueckue paboOTHI
1. Pemenne 3amay Ha  HaXO0XKICHHE 2
CKaJIIPHOTO MPOU3BEICHHUS BEKTOPOB.
JlaGoparopusie paboThI HE TPEyCMOTPEHO
KontpoinsHbIe paboThI HE TPEyCMOTPEHO
Tema 9.5: Yron mexxny | Conepxanue ydeOHOro Marepuana: O3HaKOMHTEIb
BEKTOpaMu 1. Yron mexay AByMsl BEKTOpaMHu. 2 HBI
2. TIpoexmus BeKTOpa Ha OCh.
[pakTnueckue padoTh HE MPeTyCMOTPEHO
JlabopaTtopHbie paboTHI HE MPETyCMOTPEHO
KontpossHbie paboThI HE TPEyCMOTPEHO
Tema 9.6: Pemenue | Conmepxanue yueOHOro MaTepHaa: (O3HaKOMHTEb
3aja4 Ha Bce aeiicteug | 1. Mcnonb3oBaHue KOOpPAMHAT M BEKTOPOB HBII
C BEKTOpaMH NpA  PEUICHHWM MAaTEeMaTU4YECKUX U 2
MPUKJIAJHBIX 3a1a4.
[pakTiueckue paboTHI HE TPEyCMOTPEHO
JlaboparopHbie paboTHI HE TIPETyCMOTPEHO
KoHTposnbHbIe paboTh HE TPeTyCMOTPEHO
Paznen 10.: IIpsiMble M MJIOCKOCTH B NMPOCTPAHCTBE
Tema 10.1: Axcuomsr | ComepxaHue yaeOHOTO MaTepuHana:
CTepEOMETPUH 1. AKCHOMBI CTEPEOMETPHUH, CICACTBUS U3 2
AKCHOM.
[IpakTiaeckue paboTHI 2
JlabopaTtopHbie paboTHI HE MPeTyCMOTPEHO
KontpossHbie paboThI HE NPEAYCMOTPEHO | PENpPOAYKTHUBH
Bl

Tema 10.2: IIpssmbie u
TUIOCKOCTH B
HPOCTPaHCTBE

Copnepxanue yueOHOTO MaTepHaa;
1. BsauMHOe pacnosnoxeHue MpsIMbIX B

TIPOCTPaHCTBE. 2
2. TapamnemsHOCTH MPSIMOH U TTIOCKOCTH.
[TpakTnueckue padoThI 2

JlabGoparopHsie paboThI

HE MPEeIyCMOTPEHO
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KoHTposbHbIe paboThI HE IPESyCMOTPEHO | PerpoIyKTHBH
I

Tema 10.3: | Coneprxanue y4eOHOroO MaTepHana: O3HaKOMHTEb
[TapannensHOCTh 1. Ompenenenne, MpU3HAK U CBOWCTBA 4 HBII
IJIOCKOCTEN NapajIeIbHOCTH MIIOCKOCTEN.

[TpakTnueckue padoThl HE TPEyCMOTPEHO

JlabGoparopHsie paboThI HE MPeAyCMOTPEHO

KonTponbHbIe paboThI HE TPEyCMOTPEHO
Tema 10.4: | ConmepxaHue yueOHOTO MaTepHaa; O3HaKOMHUTEb
Ilepnenaukymsp B | l. IlepneHmukymsipHOCTH psIMON u HBIN
IIPOCTPAHCTBE IUIOCKOCTH. 4

2. IlepneHauKyIsp ¥ HAKJIOHHAS.

3. VYroa MexXIy MpsIMOI U THIOCKOCTBIO.

[TpakTnueckue padoThI 2

JlabopaTtopHbie paOboTHI HE MPETyCMOTPEHO

KoHTposnbHbIe paboTh HE TPEyCMOTPEHO

CamocrosiTensHas padora: HE IPESYCMOTPEHO | PErpOIyKTHBH

bIn

Tema 10.5: | Coneprkanue y4eOHOTo MaTepurana: O3HaKOMHTEb
[epnernukymsiprocts | 1. JIByrpaHHBIN yroi. HBII
IUIOCKOCTEH 2. Yroa Mexny MIOCKOCTSIMU. 4

3. IlepneHAUKYISPHOCTH ABYX IUIOCKOCTEH

[IpakTiaeckue paboTHI 2

JlabopaTtopHbie paboTHI HE MPeTyCMOTPEHO

KoHTposbHbIe paboThI HE TPEyCMOTPEHO
Tema 10.6: | Coneprxanue y4eOHOro MaTepHana: O3HaKOMHTEb
[TapannensHoe 1. Teomerpuueckue nmpeodpa3oBaHus HBIN
[POEKTUPOBAHHUE [POCTPAHCTBA. 4

2. TlapamnenbHO€ NPOEKTUPOBAHUE.

3. UzoOpaxenue MPOCTPAHCTBEHHBIX

uryp.

INpakTHueckue paboThI HE TPEyCMOTPEHO

JlaboparopHbie paboThI HE MPEAyCMOTPEHO

KoHTposnbHbIe paboTh HE TPEyCMOTPEHO
Pazpnen 11.: MHOrorpaHHHMKH, TeJ1a ¥ IOBEPXHOCTH BPAIICHUS

28

Tema 11.1 - 11.4:| Coxepxanue yueOHOro MaTepHaa;
ITonstue 1. MHororpaHHuK. 2
MHOTOTpaHHHKA 2. OCHOBHBIE TOHATHSL.

3. IlpaBuibHBIC MHOTOTPAHHUKH.

[TpakTnueckue padoTh HE TPEyCMOTPEHO

JlabGoparopHsie paboTbI HE MPeAyCMOTPEHO

KonTponbsHbIe paboThI HE TIPEyCMOTPEHO | PerpOIyKTHBH

BIN

Tema 11.2: Ilpusma,
[Tapamienenunern,
IMupamuga

CozneprxaHue yueOHOr0 MaTepuana:

1. IIpusma. IIpsimas u HaKJIOHHAS MPU3Ma.
IIpaBunbHas npusMa.

2. OmpeneneHne, BHOBI W CBOMCTBA
napaenenunena. Kyo, coiicTa kyoa.
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3. OrmpeneneHre U OCHOBHBIE DJIEMEHTHI
mupamuapl.  IlpaBunpHas — mmpamupa.
VYceuénnas nupamupa. Terpasap.

[TpakTnueckue padoThl

HE MPEIyCMOTPEHO

JlabGoparopHsie paboThI

HE MPEeIyCMOTPEHO

KonTponsHbIe paboThI

HE MPeyCMOTPEHO

PETPOAYKTHBH
BIf

Tema 11.5: Cummerpus
u CeYeHHs
MHOT'OTPaHHUKOB

Coneprxanue yueOHOrO MaTepHaa;
1. Cummerpus MHOT'OI'PaHHUKOB.
ITocTpoeHue cedeHnit MHOrOrpaHHHUKOB.

IIpakTryeckue padoThI

HE PEIyCMOTPEHO

JlaboparopHbie paboThI

HE MPEILyCMOTPEHO

KoHnTponbsHbIe paboTh

HE MMPEeIyCMOTPEHO

PENpPOyKTHBH
BIN

Tema 11.6: Lwmunap u
KOHYC

ConeprkaHue y4eOHOTO MaTepHana:
1. THunuaap u xonyc. OCHOBHBIC MOHATHSA
Y CeueHUs. Y CeUEHHBIN KOHYC.

[IpakTiaeckue paboTHI

1

Jlaboparopabie paboOTHI

HE MPeyCMOTPEHO

KonTtpossHbie paboThl

HE TPEIyCMOTPEHO

PENPOIyKTHBH
BIN

Tema 11.7: lap wu
chepa

Copnepxanue yueOHOTO MaTepHaa;
1. ap u chepa n ux ceueHus.

[IpakTiueckue paboTHI

JlabopaTtopHbie paboTHI

KoHTponbHbIe paboTh

PENPOyKTHBH
BIN

Pa3znen 12.: U3mepenus B

reoMeTpuu
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Tema 12.1: Tloastus
00BEMa

Cozep:xaHue yueOHOr0 MaTepuana:
1. OOBEM u ero U3MepeHue.
2. HurerpanpHas popmyrna o0bEMa.

15

[pakTiaeckue paboTHI

HE MPeyCMOTPEHO

JlaboparopHbie paboTHI

HE MPeyCMOTPEHO

PETPOAYKTHBH
BIN

KonTtpossHbie paboThl

HE TPEIyCMOTPEHO

O3HaKOMHUTEID
HBIA

CamocrosTenbpHas padboTa:

HE PEIyCMOTPEHO

Tema 12.2: OO0ObéMm
MHOFOI’paHHI/IKOB, nu
00BEM TeIT BpalleHUS

CozneprxaHue yueOHOr0 MaTepuana:

1. Dopmyisl 00BéMa KyOa,
MPSAMOYTOJIBHOTO napasuiesenunea,
MPHU3MBI, HWINHADPA.

2. ®opmynsl 00bEMa TMPaMHIBI U KOHYCa

3.  ®opmynsl 00bEMa 1mapa

6

[IpakTiaeckue paboTHI

JlabopaTtopHbie paboOTHI

PEeTPOAYKTHBH
BIN

KoHnTponbHbIe paboTh

O3HaKOMHTEID
HBIA

Tema 12.3: [Tnomanu
MOBEPXHOCTEN

Copnepxanue yaeOHOTO MaTepHaa;
1. @®opmynbl IUIOMIANEH  MOBEPXHOCTH
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MHOTOTPaHHUKOB u MHOT'OTPaHHUKOB U TE€JI BpallleHHUS.
TUIOIIAIA ten | IIpakTuyeckue pabOThI 2
BpaILCHUs JlaboparopHbie paboTHI PENpPOYKTHBH
bIN
KontpoinsHbIe paboThI O3HaKOMUTENb
HbIN

Tema 12.4: TTonobue | ComepxaHue yueOHOrO MaTepHaa;
Ten 1. TlonmoGwue Tem. 4
2. OtHomeHHe miouaneil NOBEpXHOCTH U
00BEMOB ITOOOHBIX TEI.

[IpakTiaeckue paboTHI 2
JlaGoparopabie paboTHI PEeTPOAYKTHBH
13174
KontposnsHbie paboTsI O3HaKOMHUTEb
HbIi

Hrorosoe 3aHsTue Copnepxanue yueOHOTO MaTepHana:
1. HroroBoe oOCyXaeHHE TEM. 1
[IpakTrueckue paboTHI: 1
1. Pemenwue 3a1a4 1 IpUMEpPOB
JlaGoparopusie paboThI PENpPOLYKTHBH
Bl
KontposnsHbie paboTsI O3HaKOMHTEb
HbIN

HUTOro 279

2.3 O0pa3oBaTe/lbHbIe TEXHOJOTHH, HCTIOJIb3yeMble NP MPOBEIEHNUH ayIMTOPHBIX

3aHATHI

B coorBerctBum ¢ TtpedoBanusmu PI'OC CIIO mno cmemumansHoct 10.02.05
Obecnieuenue MHGOPMAIIMOHHON O€30MacHOCTH aBTOMATH3MPOBAHHBIX CHCTEM peasn3alius
KOMITIETEHTHOCTHOTO TIOAX0JIa JAOJDKHA TPEAyCMaTPUBATh IIMPOKOE MCIOIH30BAHUE B yUEOHOM
IPOLECCe AaKTUBHBIX W HWHTEPAKTUBHBIX (OpPM MPOBENEHUS 3aHATHH (KOMIBIOTEPHBIX
CUMYIISILIUHN, IETOBBIX U POJIIEBBIX UTP, pa300p KOHKPETHBIX CUTYALUN,ICUXOJIOTMYECKUE U UHBIE
TPEHUHTHU H T.JI.) B COYETAaHUH C BHEAYIUTOPHOH paboToil ¢ 1enbio GOpMUPOBAHUS U Pa3BUTHUS
TpeOyeMbIX KOMIETEHIIUN 00yJaronuxcs.

Bunbr 06pazoBaTeIbHBIX TEXHOJIOTHH.

OOpa3oBarenbHas TEXHOJOTHUS — ATO COBOKYIHOCTb HAy4YHO U MPAKTHYECKH
00OCHOBAHHBIX METOOB, U MHCTPYMEHTOB JJISi JOCTIIKEHHS 3aIlVIAHMPOBAHHBIX PE3YJIbTATOB B
oOmactu oOpa3oBaHus. [IpuMeHEHHE KOHKPETHBIX O0pa30BaTENbHBIX TEXHOJOTHHA B y4eOHOM
MpoIIecce OmpeeseTcs: CrenupuKon yu4eOHOU NeITeIbHOCTH, €€ HH(POPMAIIMOHHO-PECYPCHOM
OCHOBBI U BUJIOB Y4eOHOI pabOTHI.

1. TpaguumoHHble 0Opa30BaTeNbHbIE TEXHOJIOTMH OPHEHTUPYIOTCS Ha OpraHU3alMIo

00pa30BaTeNIbHOTO Mpoliecca, MPENoaraolyo NpsMy0 TPAHCISIIHUIO 3HAaHUM OT
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npenoAaBaTens K CTyJeHTY (MPEeUMYIIECTBEHHO Ha OCHOBE OOBSICHUTEIHHO-MUILTIOCTPATUBHBIX
METOAO0B 00y4YeHHs). YueOHast qesITeIbHOCTh CTYCHTa HOCUT B TaKUX YCJOBHUSAX, KaK MPaBUIIO,
PETPOTyKTHBHBIA XapakTep.

[Tpumepsl ¢opM y4eOHBIX 3aHATHIl C HCIOJIB30BAHUEM TPAAUIMOHHBIX TEXHOJIOTHIl:

Jlexuus — mocneaoBaTenbHOE M3JIO0XKEHHE MaTepHalia B TUCIHUIUIMHAPHOW JIOTHKE,
OCYIIIECTBIIIEMOE IPEUMYIIIECTBEHHO BepOaTbHBIMH CpPEICTBAMH (MOHOJIOT MPENOoaBaTes).

CemuHap — Oeceia mpenoaaBartens U CTyACHTOB, 00CYKIEHUE 3apaHee MOATOTOBICHHBIX
COOOIICHNH, MPOEKTOB MO KaXXJAOMY BONPOCY IUIaHA 3aHATUS C €AWHBIM Ui BCEX IMEpeyHeM
peKoMeHayeMOM 00s13aTENIbHOM U TOTIOTHUTEIbHON JTUTEPATYPHI.

[TpakTHdeckoe 3aHATHE — 3aHATHE, MOCBSIICHHOE OCBOCHUIO KOHKPETHBIX YMEHUU U
HaBBIKOB 10 TPEATIOKEHHOMY JITOPUTMY.

2. TexHomoruu MpoOJIEMHOTO0 OOyYEHHS — OpraHU3aIus 00pa30BaTEIBHOrO Mpoliecca,
KOTOpasi TMpEAnojaraeT TMOCTaHOBKY TMPOOJEMHBIX BOMPOCOB, co3nanue 20 yueOHbBIX
NpOOJIEMHBIX CUTyallMd JUIsi CTUMYJIMPOBAHHE AKTHBHOW IM03HABATEIHHOW JESATEIBHOCTH
CTYJICHTOB.

[Ipumepsr ¢GopM yUYEOHBIX 3aHATHH C MCIOJb30BAaHUEM TEXHOJOTHH MPOOIEMHOTO
00yueHHS:

[IpakTuueckoe 3anHsTHE B (OpME MpaKTHKymMa — OpraHu3amus y4eOHOW paboThI,
HalpaBJiCHHAs Ha pPEIICHHE KOMIUIEKCHOW Yy4ueOHO-TIO3HABaTEIbHOM 3alauu, TPEOYIomer OT
CTyJIeHTa MMPUMEHEHHS KaK HAyYHO-TEOPETUUECKIX 3HAHUMN, TaK U MPAKTUYECKUX HABBIKOB.

3. UrpoBble TEeXHOJOTHMHM — OpraHM3alUs 00pa3oBaTEIBHOIO Mpoliecca, OCHOBaHHAs Ha
PEKOHCTPYKIIUHM MOJIEJICH IOBEJICHHS B PAMKAaX MPEIJI0KECHHBIX CIIEHAPHBIX YCIOBUI.

[Tpumeps! popM ydeOHBIX 3aHATHI C UCTIOIH30BAHUEM UTPOBBIX TEXHOIOTHIA:

JlenoBast urpa — MOJEIMPOBAHUE PA3IUYHBIX CUTYAIMi, CBS3aHHBIX C BBIPAOOTKOW H
INPUHATHEM COBMECTHBIX pEILIEHUM, 00CYXIEHHEM BOIPOCOB B PEKUME MO3TOBOrO HITypMa,
PEKOHCTPYKIMEH (PYHKIIMOHAIBHOTO B3aUMOACHCTBHS B KOJUIEKTHBE U T.1I.

4. TexHoIOTHH TPOEKTHOIO OOY4YEHHUS — OpraHu3aius oOpa3oBaTeNbHOrO MIpolecca B
COOTBETCTBUHU C aJTOPUTMOM I[OATAIHOTO PEIICHUs MPOOJIEeMHON 3alaydl WM BBHIMOJTHEHUS
yuebHoro 3amanus. [IpoekT npeanonaraer COBMECTHYIO y4eOHO-TI03HABATENBHYIO IEATEIBHOCTh
TPYyMIIBI CTY/CHTOB, HANIPABJICHHYIO Ha BBIPAOOTKY KOHIICTIINHU, YCTAaHOBJICHUE IeJIel U 3ajad,
(GOpMyIIUPOBKY OKUAAEMBIX pPE3YyJbTaTOB, OIpEAeJeHHEe NPUHLUIIOB W METOAMK peIIeHUs
MOCTaBIEHHBIX 3a7a4, IJIAaHHPOBAaHUE XOAa pabOThl, MOUCK JOCTYHHBIX M ONTUMATbHBIX
pPECYpCOB, TOATANHYIO PEANM3aLUI0 IUTaHa PalOThI, MPE3CHTALMIO PE3yIbTaTOB pabOTHI, HX
OCMBICJICHHE U pedIIeKCHIo.

OCHOBHBIE THIIBI IMPOCKTOB:
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HccnenoBaTenbCckuii MPOEKT — CTPYKTypa MNpubImxeHa K QopmMaTy HAydyHOTO
UCCIICIOBaHMs (JJOKA3aTENbCTBO AaKTyallbHOCTH TEMBI, OMpeAelieHne Hay4HOU MPOOJIEeMEI,
npeaMeTra W O0BEKTa HCCIEeNOBAaHMsS, LENed M 3a7ad, METOJO0B, MCTOYHHKOB, BBIIBIIKECHHE
TUTIOTE3bI, 0000IIIEHNEe PE3yIHTATOB, BHIBOIBI, 0003HAYECHHE HOBBIX MPOOIIEM).

TBopuecKkuit TPOEKT, Kak MPaBWJIO, HE HMEET AETaIbHO MPOpabOTaHHOW CTPYKTYPHI;
y4eOHO-TT03HABATENbHAS JICATEILHOCTh CTYJCHTOB OCYIISCTBISETCS B paMKaX pPaMOYHOTO
3aaHusl, TOMYMHSACH JIOTHKE M MHTEPECaM YYaCTHUKOB MPOEKTA, )KaHPy KOHEYHOTO pe3yJbTara
(razera, puiIbM, MPa3IHMK U T.I1.).

5. MlHTepakTUBHBIE TEXHOJOTUU — OpraHU3aIus 00pa3oBaTEIHLHOTO IMPOIEecca, KOTOpas
MpeJoiaracT akTUBHOE U HEJTMHEHHOE B3aUMOJICHCTBUE BCEX YYACTHUKOB, JOCTHKCHHUE HA ITOM
OCHOBE JIMYHOCTHO 3HAYMMOTO JJIsI HUX OOpa3oBaTeNbHOrO pesynbrata. Hapsgy co
CHEIHAIM3UPOBAHHBIMU  TEXHOJIOTMSIMM ~ TakOro  poja  MPUHIUO  HHTEPAKTUBHOCTH
NPOCJIEKUBAETCI B OOJNBIIMHCTBE  COBPEMEHHBIX  00pa30BaTeIbHBIX  TEXHOJOTHUH.
HHTepakTHBHOCTH MO/Ipa3yMeBaeT CyOBEKT-CyOBEKTHBIE OTHOIICHUS B X0JIe 00pa30BaTeIbHOTO
nporiecca ", Kak CIeACTBHE, (OPMHUPOBaHUE CaMOpa3BUBAIOIIEHCS WH(POPMAIIMOHHO-PECYPCHOM
Cpebl.

[Tpumepsl  popMm y4eOHBIX 3aHATUH C HCIIOJIB30BAHUEM  CHEIHATU3UPOBAHHBIX
WHTEPAKTUBHBIX TEXHOJIOTHI:

— JeKuusi oOpaTHOW CBSI3U — JIEKUMSA—TIPOBOKAIUS (U3JI0KEHUE MaTepuaja ¢ 3apaHee
3aIJIaHUPOBAHHBIMU OIIMOKAMH);

— Jnekmua-Oecena;

— JIeKIUS-TUCKYCCHUS;

— CEeMHUHap-TUCKYCCHsI — KOJUIEKTUBHOE OOCYXJIEHHE KaKOro-JInOo CIOpPHOro BOMpoca,
po0JieMbl, BBISIBICHHE MHEHUI B TPYTIIIE.

6. udopmamoHHO-KOMMYHUKAIIMOHHBIE 00pa30BaTeNbHBIE TEXHOJIOTUU — OPTaHU3aIINS
o0pa3oBaTeNbHOTO  TpOIlEcCCa, OCHOBAaHHAs HA  MPUMEHEHUM  CICIHATU3UPOBAHHBIX
IPOrPaMMHBIX CPEJCTB U TEXHUUECKHUX CPEICTB pabOThl ¢ MH(OpMALIUEH.

[Ipumepsr  ¢dopM  yd4eOHBIX 3aHATHH C  HCIOJIB30BaHHEM  HMH(POPMAIIMOHHO-
KOMMYHHKAITIOHHBIX TEXHOJIOTHIA:

Jlekuus-BU3yanu3anusi — U3JI0KEHUE COJIEp)KaHUS COIMPOBOXKAAETCS Tpe3eHTaluei
(meMoHCTparueil y4eOHbIX MaTepuaIoB, MPEICTABICHHBIX B Pa3UYHBIX 3HAKOBBIX CHCTEMaX, B
T.4. WJUTFOCTPATUBHBIX, TPa)UIECKUX, ayTN0- ¥ BUJEOMATEPHAIIOB).

[TpakTueckoe 3anaTue B GopMe Mpe3eHTALNN — MPEACTABICHUE PE3yIbTaTOB IPOEKTHOM
WIM  HCCIEIOBATENbCKOM  NIEATENBbHOCTH C  HCHOJB30BAaHUEM  CHEIHATU3UPOBAHHBIX

IIPOTrPaMMHBIX Cpefl.
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yI[eJ'IBHLIﬁ BECC 321H$ITPII>’I, MMPOBOANMBIX B UHTCPAKTUBHBIX (I)OpMaX, OIIPCACIIACTCA rJIaBHOM
HCJIBKO MPOrpaMMBl, 0COOEHHOCTHIO KOHTHHI'CHTA 06yan01u1/1xcsl U COACPKAaHUEM KOHKPCTHBIX
JUCLHUIIIINH, U B IICJIOM B y‘I€6HOM mponecce OHU JOJIKHBI COCTABJIATH HC MCHEC OIMPCACIICHHOIO

MPOLIEHTa OT BCEro 00beMa ayAUTOPHBIX 3aHATUH.

2.4 OueHOYHbBIE CPEACTBA U KOHTPOJIbHbIE BONIPOCHI

1.YUto Takoe pe3ysnbTaT yMHOXKEHUS?

2.Kak Ha3bIBaeTCs YUCII0, HA KOTOPOE JACIUTCS IPYroe Ynucio 0e3 ocraTtka?
3.Kak Ha3wiBaeTcs oneparius, 00paTHas yMHOXKCHHIO?

4.Pemnte ypaBHeHue: 2x + 5 =11.

5.Yrto Takoe KBaJpaTHbII KOpEeHb uncia?

6.Coxpatute 1pods 12/18 10 HECOKpAaTUMOTO BHIA.

7.Kak Ha3pIBaroTCs yKcia, KOTOPbIE MOXKHO MTPEJICTABUThH B BU/I€ OTHOLICHUS JABYX LIEJbIX
yucen?

8.Pemmre cucrtemy ypaBHeHUH: 2X +y=5ux-y=1.

9.Uto0 Takoe apupmMeTrueckast mporpeccus?

10.Beipasure 3x*2 + 2x - 5 B BUJIe IPOU3BEICHUSI CKOOOK.

11.Y70 Takoe nepumetp Gurypsi?

12.Kaxk Ha3biBaeTcst purypa ¢ Tpemsi CTopoHaMu?

13.Haiiaure miomaip IpsIMOYTOJIbHUKA CO CTOPOHAMU 6 ¢M U 4 cM.
14.YTo Takoe rpagycCHUK?

15.Y1o Takoe paanyc OKpyKHOCTH?

16.Haiinure nyinHy OKpY’>KHOCTH C PaUyCcOM 5 CM.

17.Yt0 Takoe 1miomaas TpeyroJbHUKa?

18.Haligure nepuMeTp KBajapara co CTOPOHOM 8 cM.

19.9t0 Takoe 00beM Gurypoi?

20.Haiigure 06beM napasienenunena ¢ IIHHON 3 ¢M, IUPUHON 4 CM U BBICOTOU 5 CM.
21.Yto Takoe cunyc yria?

22.Haiinure KOCHHYC yTJiia, €CJIM CHHYC ATOTO yIJia paBeH 3/5.

23.Yt0 Takoe TaHreHC yria?

24 Haiinute 3Ha4€HHE yIJIa, €CIU TaHT'€HC 3TOTo yria paseH 0.75.

25.YUt0 Takoe KOTaHreHC yria’?

26.Halinute 3HaueHHE yria, €CIM KOTAHT€HC 3TOTr0 yIja paBeH 4.
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27.Kak nepeBectu 1po0b 3/4 B IpOLIEHTHI?

28.YmMenpimre 1pods 15/20 10 HECOKPaTUMOTO BU/A.

29.Yt0 Takoe MpoIeHT OT 4uciia?

30.Haitnute 20% ot uncna 250.

31.Kak nepeBecTH IecATHUHYIO ApoOb 0.75 B MPOLIEHTHI?

32.Urto Takoe oOpaTHas BEIUYMHA MPOIICHTA?

33.Haiigure uncno, eciu 15% ot Hero paBno 30.

34.Yto Takoe miaoniagasr NOBEPXHOCTH Tema?

35.Haitaure muiomia s NTOBEPXHOCTH KyOa co CTOpOHOM 3 cM.
36.Uro takoe o6bem Tena?

37.Haiinure o0beM mapa ¢ paanycom 4 cM.

38.Yro Takoe OOKOBasi MOBEPXHOCTH MUIUHAPA?

39.Haiigute 60KOBYIO MOBEPXHOCTh LIMJIMH/IPA C PAIIyCOM OCHOBAHHUS 2 CM U BBICOTOM 6 CM.
40.Y10 Takoe 00beM KoHyca?

41.Haiiaure 00beM KOHYcCa C paJiyCoM OCHOBAHHS 5 CM U BBICOTOH 8 cM.
42.YT0 Takoe BEpOSTHOCTH COOBITHS?

43 .HaiiguTe BepOsATHOCTH BbINAJICHHS Opiia pH OpOCAHUU YECTHOI MOHETHI.
44 Y10 Takoe koMOMHaTOpuKa?

45.CKoJBKO CTIOCOO0B MOXKHO BBIOpATh 2 mipeaMera u3 57

46.Yto Takoe cucTeMa ypaBHEHU?

47.Pemnte cucreMy ypaBHeHUl: 2X +y =8 u3x -y =4.

48.Kakue MeTo/bl pelIeHHs] CHCTEM YpaBHEHUH Bbl 3HaeTe?

49.Yto Takoe matpuna’?

50.Cnoxwure matpuupl: [1 & 2;3 & 4]+ [2 & 1;4 & 3].
51.YMuoxbTe MaTpuubl: [1 & 2;3 & 4] x[2 & 1;4 & 3].

52.Yrto Ttakoe npou3BoaHas GyHKINU?

53.Haiinurte npousBoanyto pynkuuu f(x) = x"2 + 3x + 2.

54.Yto Takoe uHTETpai GyHKIUNA?

55.Haiinute unrerpan ¢pynkmun f(x) = 3x"2 +2x + 1.

56.Kak moctpouts rpaduk QyHKmu y = x27?

57.Haiiaure Touky nepeceueHus rpauKkoB PYHKIUH Y =X Uy = -X.
58.Kakwue Buzpl rpadgukoB (GyHKIHIA BB 3HaeTE?

59.Yto Takoe cpennee apupmernieckoe?

60.Haiinure cpennee apupmerndeckoe yucen: 5, 10, 15, 20, 25.
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2.5 ®oHA OLIECHOYHBIX CPEACTB

1./laH npssMOYTOJIbHBIN TpeyroiabHUK. HallTh HEeM3BECTHYIO CTOPOHY, €CIIM U3BECTHBI JBa JIPYTUe
KaTeTa paBHbIE 8 cM U 12 cM.

2.Ha nogouHo# cTaHIuu 25 MECTUMECTHBIX U YETBIPEXMECTHBIX JIOAOK. [llecTuMecTHbIE
cocTaBisAoT 28% ob1ero yucina j1010K. CKOJIbKO ObIIO Ha MPUCTAHHU YETHIPEXMECTHBIX JOAOK.
3.V JleHbI CTONBKO k€ IBYXKOIEEUHBIX MOHET, CKOJIBKO U TPEXKONEEUHbIX. Bce MOHETBI
coctaBisoT cyMMmy 40 koneek. CKOJIBKO JBYXKOIEEUHBIX MOHET y JIEHBI.

4.Ha o0bscHeHne HOBOTO MaTepuaia yuuresb 3aTpatui 20% BpeMeHH, OTBEAEHHOTO Ha YPOK
(1420 mMuH). CkOJIBKO BpEMEHH OCTaJIO0Ch JUIsl APYTUX BUJOB paboT?

5./laH IpsIMOYTOJIBHBIN TPEYTOJIbHUK. HallTH HEM3BECTHYIO CTOPOHY, €CJIU THIIOTEHY3a paBHA
14cm, a OIMH U3 KaTETOB paBeH 9 cMm.

6.Y Koau HeCKOJIBKO TPEXKOIIEEUHBIX U HECKOJIBKO MATHKOIEEUHbIX MOHET. Beero 80 kormeexk.
TpéxkomneeuHbIX MOHET y HETO CTOJIBKO )K€, CKOJIBKO U IATHUKONEEUHbIX. CKONBKO
TpEéXKoneeyHbIX MoHeT y Konn?

7.Jan tpeyronsHuk ABC. Ilnockocts napaniensHas ctopone AB nepecekaet cropony AC
3TOro TpeyrojibHukKa B Touke Al, a cropony BC B Touke B1. Haitgute qnuny orpeska A1B1,
eciu, AB=20 m.

8.13 TOUKHM K INIOCKOCTH IPOBEJEHBI ABE HAKJIOHHBIE, paBHbIe 20 cMm 1 10 cm. PazHocTh
MIPOCKLNI ITUX HAKJIOHHBIX paBHA 5 cM. HaliquTe npoekuyu 3THX HaKJIOHHBIX.

9.Halinute paccTosiHUE OT CEpeArHBI OTpe3ka AB 110 II0CKOCTH, TEpeCceKaroIEN ATOT OTPE3OK,
€CJIM PAaCCTOSIHUE OT TOYKU A M TOUKH B 110 TiockocTH paBHBI 8 M U 6 cM.

10.13 BepimmHbI paBHOCTOpOHHETO TpeyroibHuka ABC BoccTaHoBieH nepneHAuKysip AD k
MJIOCKOCTH TpeyroiabHuka. Haiitu paccrosinue ot Touku D 1o croponst BC, eciiu AD=4 cwm,
BC=8 cm.

11.13 TOYKM K IJIOCKOCTH IPOBEICHBI ABE HAKJIOHHBIE, paBHbIe 15 cM u 10 cm. PazHocTh
IIPOCKLUI ITUX HAKIOHHBIX paBHA 5 cM. HaliguTe npoeKkuuu 3TUX HaKJIOHHBIX.

12.1an Tpeyronsauk ABC. Ilnockocts napamiensHas cropone AB nepecekaet ctoporny AC
3TOro TpeyrojibHukKa B Touke Al, a cropony BC B Touke B1. Haitgute nqnuny otpeska A1B1,
ecin, AB=40 m.

13.13 BepiMHbI paBHOCTOpPOHHETO TpeyroibHuka ABC BoccTaHoBieH nepneHAuKyssp AD k
IUIOCKOCTH TpeyroyibHuka. Halitu pacctosuue ot Touku D 1o ctoponst BC, eciiu AD=6 cwm,
BC=12 cm.

14.Haiinure paccTosiHME OT CEpEAUHBI 0Tpe3ka AB 10 MII0CKOCTH, IEpECEKaONIE 3TOT OTPE30K,

€CJIM paccTOsIHUE OT TOUKU A 1 ToukH B 1o miockoctu paBsl 10 cm u 6 cMm.
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15.1rops, Buts, Cepreii n JluMa Kynuiiu BMECTE HHTEPECHYIO KHUTY M PELIMIIN €€ YUTATh 110
ouepenn. CKOIBKO BApUAHTOB TaKOM OUYEPEN CYLIECTBYET.

16.Y Konu B TeTpaau HapuCOBaH MPSIMOYTOJIbHUK, pa3/I€JICHHbIN Ha YeTbIpe paBHble yacTH. OH
JOJDKEH 3aKPACUTH KOKIYIO U3 OTUX YaCTeH B OAMH U3 YETBHIPEX LIBETOB: CHHUM, 3€JICHBIN,
KpacHBIH, >kenThlid. Henb3s okpammBaTh pa3Hble YaCTH OJMHAKOBBIM IIBETOM. CKOJIBKO
BapUaHTOB PUCYHKa MOKeT NosyunTsb Kossa?

17.Panuyc ocHOBaHMS KOHYca paBeH 4 M, BbicoTa — 5 M. Halimute oOpasyromlyio KoHyca.
18.BricoTa nunuuapa 6 cMm, paauyc ocHoBanus 10 cM. HaiiTu momanb cedenus, npoBeIEHHOTO
NapajijIesIbHO OCH LIWJINHAPA HA PACCTOSIHUM 8CM OT HEE.

19.0ceBbIM ceueHNEM KOHYCa SIBIISIETCS IPSIMOYTOJIbHBIN TPEYTOJIbHHUK, IIJI01ab KOTOPOTo
paBHa 72 cm2. Haiitu paanyc ocHOBaHMSL.

20.Paguycel mapoB paBHbl 17aM 1 10 am, a paccTosiHue Mexay ux ueHrpamu 21 oM. Haittu
JUIMHY JINHUY, 110 KOTOPO! NIEPECEKAIOTCS UX TTOBEPXHOCTH.

21.0ceBbIM ceueHUEM KOHYCa SIBISIETCS IPSIMOYTOJIbHBIN TPEYTOJIBHUK, paJlyC OCHOBaHUS
KOTOpOro paBeH 6 cM. HaliTu tuionazgs 0ceBOro CeUeHus.

22.BpicoTa nuiauHapa 7 cM, paauyc ocHoBaHus 13 cM. HaiiTu mmomaapr ceyeHusi, npoBeAEHHOTO
NapajijIeNIbHO OCH LIWJINHAPA HA PACCTOSIHUM 5 CM OT HEE.

23.00pa3yromiast KOHyca paBHa 8CM M HAaKJIOHEHA K TUIOCKOCTH OCHOBaHUS 1o yriom 450.
Haitgure BBICOTY.

24 .Panuychl mapoB paBHbI 25 1M U 29 1M, a paccTosiHue MKy UX leHTpamu 36 aM. Haiitu
JUIMHY JINHUY, 110 KOTOPO! NIEPECEKAOTCS UX TTOBEPXHOCTH.

25.Haiigute al8 unen apupmernueckoii nporpeccuu, ecnu al =7, d = 4.

26.Haligute cymMMy IIECTHAIIATH NIEPBBIX WICHOB apuPMETHICCKON iporpeccud: - 8; - 4; 0; ...
27.Haiinure b7 uneH reomeTpudeckoi mporpeccuu, eciau bl =- 0,25, q=-0,2.

28.Haiiaute cymmy NepBBIX MMATH YIEHOB T€OMETPUUECKOM mporpeccuu, ecnu bl =11, q = 2.
29.JluamMeTpsl MSATH IKHUBOB, HACAKCHHBIX HA OOIIHI Ball, 00pa3yrOT apupMETHIECKYIO
nporpeccuto. HaliTu tuameTpbl IKUBOB, €CJIM CyMMa IEPBOTO U TPETHETO COCTABIIAET 268 MM, a
BTOPOT'O U YETBEPTOTO - 316 MM.

30.ITo cropoHe OCHOBaHMS PaBHOMY 2 CM M OOKOBOMY peOpy paBHOMY 3 cM HalauTe 00bEM
MPaBUJILHOM YETHIPEXYTOJIBHON TUPAMHUIBI.

31.Haiigure a20 uwien apudmernyeckoi mporpeccu, eciu al =- 8, d = 2.

32.Haiinure cyMMy BOCEMHAIIIATH MEPBIX WICHOB apupMeTudeckoii mporpeccuu: 7; 11; 15; ...

33.Haiinure b3 uneH reomerpudeckoi mporpeccuu, eciau bl =4, q=0,25.

34.Haiigute cyMMy MEpBbIX CEMH WICHOB T€OMETPHUYECKON porpeccuu, ecinu bl =4, q = 2.
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35.3a nepBbiii AeHb ObLTO BemaxaHo 100 ra mamiHu, a B Kbl MOCIEIYIOIUN AeHb - Ha 3 Ta
OoJbIle, 4eM B mpeabaynmii. HaliTi, CKoIbKo reKTapoB MalrHu ObLUTO BemaxaHo 3a 19 qHeid.
36.ITo cropoHe OCHOBaHHS PaBHOMY 2 CM B OOKOBOMY peOpy paBHOMY 3 CM HalauTe 00bEM
MPaBUJIBHON YETHIPEXYTOJIBHON MTUPAMHU/IBI.

37.KonycooOpa3Has manaTka BEICOTOM 6 CM ¢ JMaMEeTPOM OCHOBAaHHUS § CM MOKPHITA MapyCHHOM.
CKOJIbKO KBaJPAaTHBIX METPOB NIapPyCUHBI OO HA MaJaTKy.

38.IMonyuunuuapudeckuil cBoJ nojsaia uMeer 6 M u 5,8 M B quamertpe. Haiinurte noiaHyo
MMOBEPXHOCTH MOBAJA.

39.Tpebyercs nepeniaBuTh B OJUH map aBa mmapa ¢ nuametpamu 30 cm u 40 cM. Haittu

AUaMETp HOBOTO 1Iapa.

3 YcaoBust peaausanuu o0meodpa3oBareIbHOM y4eOHOH AMCHUIINEBI MaTemMaTHka

OcBocHue porpamMmal qu6HOﬁ JUCIUIIIIMHBI MaTeMaTuka npeanojaract HaJlu4due B

npodeccHOHaIbHONM  00pa3oBaTelIbHON  OpraHM3aluy, peanu3yromeil  o0pa3oBaTelbHYIO
nporpaMMmy cpenHero oomero ooOpasoBanusi B mpenenax ocBoenuss OIIOIT CIIO na 6aze
OCHOBHOTO 001Iero o0pa3oBaHus, y4eOHOTO KaOWHETa, B KOTOPOM HMMEETCS BO3MOXKHOCTHh K
oOecrieunTh CBOOOMHBIA gocTynm B VHTepHET BO BpeMsi ydeOHOrO 3aHSATHS M B IIEPHOI
BHEYUYEOHOM AEATEIbHOCTH 00YYarOIUXCS.

ITepedyeHb CpENCTB MaTepualbHO-TEXHHYECKOro obecneuennss s obydsenus no OJ1.07 Marematuka

MpeICTaBJICH B Tadiuie 3.

Tabmuma 3- I[lepedeHsb cpencTB MaTepHATbHO-TEXHUYECKOTO OOecrieueHus it OOydeHHUs IO

O/1.07 MaremaTuka

HanmenoBanue OCHaIIEHHOCTh [lepeyeHb JUIICH3MOHHOTO MPOTPAMMHOT0 OOecrieucHHs. PeKBU3UTHI
CIICI[HAIBHBIX CIIELUATBHBIX MTOITBEPKIAIOIIETO JOKYMEHTA

MOMEIIEHUN H | TIIOMENIEHUN 1

MOMEIIEHUN IS HOMEILEHUH IS

CaMOCTOSITCIIBHON | CaMOCTOSITENBHOM

paboThI padoThI

Kabuner 32 mocaouHBIX IIporpammuoe obecnieuenue no auriensun GNU GPL: 7-Zip, Blender,
MaTeMaTHYEeCKUX | MECT, GIMP, Google Chrome, Inkscape, LibreCAD, LibreOffice, Maxima,
JIACIIUIUTAH; npenonasatenbckoe | Mozilla Firefox, Notepad++, StarUML V1.

Kabuner MECTO, JIOCKa,

MaTeMaTUKH 1 HaIJIIIHbIE

nHdopmaTHKy; rocoous,

Kaouner MYJIbTUMETUIHBII

MaTEeMAaTHUKH, MIPOEKTOP, PKPaH.

JleximonHast

AyIUTOPHS;

ayIUTOpHUS IS

MPOBEICHUS

MIPaKTUYECKUM

3aHsTHi (232)
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YwurtanbHBIH 3251 16 nocanounbix | 1. OC — Windows XP Professional RUS. (KopoGounas Bepcus Vista

MECT, pabouee | Business Starter (17mr.) n Vista Business Russian Upgrade Academic
MECTO Open (17mT) - JlunensuoHHsli ceptudukar Ne 42762122 or
npenonasatens, 17 | 21.09.2007.

KOMIIBIOTEPOB ¢ | 2. 1C:IIpenmpusarue 8. KoMrutekt st 0Oy4deHHs B BBICIINX U CPETHIX
BBIXOJIOM B | yueOHBIX 3aBeneHmsx. CyOmmien3noHHbIi morosop Ne 32/180913/005
HHTEPHET ot 18.09.2013. (Ilepsrrit BUT)

3. Kaspersky Endpoint Security mis 6usneca — Crannaprtasbiii (3201mT).
Horosop Ne ITP-00018475 ot 16.11.2017 (OOO IIpuma AitTu) cpokom
Ha 1 rox.

4. Microsoft Access 2010. ITogmucka Microsoft Imagine Premium

Akt mepenaun mpaB Ne Tr046356 ot 04 aBrycra 2017, Cuer Ne
Tr000168154 ot 28 urons 2017 (Ilpuma AiiTu). Cpox apefictus — 1
TOxI.

5. Microsoft Office 2007 Russian. JIuneHsnoHHsbIi ceprudukar Ne
42373687 ot 27.06.2007

6. Microsoft Project mpodeccuonansusiii 2010. ITogmucka Microsoft
Imagine Premium Akt mepemaun mpaB Ne Tr046356 ot 04
asrycta 2017, Caer Ne Tr000168154 ot 28 mronst 2017 (Ilpuma AiiTwu).
Cpoxk neiictBus — | rog.

7. Microsoft Visio mpodeccronanpubii 2010. IToamucka Microsoft
Imagine Premium Akt mepemaun mpaB Ne Tr046356 ot 04
aBrycta 2017, Cuet Ne Tr000168154 ot 28 urons 2017 (Ilpuma AiiTn).
Cpok aeiictust — 1 Tog.

8. Microsoft Visual Studio 2010. ITommucka Microsoft Imagine
Premium Axt nepenaun npaB Ne Tr046356 or 04 aBrycra
2017, Caet Ne Tr000168154 ot 28 wurons 2017 (Ilpuma AiiTu). Cpok
nercteusa — 1 rox.

9. Ilporpammuoe obecnieuenne mo auneHsun GNU GPL: 7-Zip,
Blender, GIMP, Google Chrome, Inkscape, LibreCAD, LibreOffice,
Maxima, Mozilla Firefox, Notepad++, StarUML V1.

3.1 TpeOoBaHus K MUHMMAJIBHOMY MATEPHATbHO-TEXHHYECKOMY 00eCIeYeHII0

[TomemieHne kKaOMHETOB YOBIETBOPsET TpeboBaHUsIM CaHUTAPHO-IMUAEMHOIOTHUECKUX
npasus 1 HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) u ocHamieHO THIOBBEIM O0OpYIOBaHHEM,
yYKa3aHHBIM B HACTOSIINX TPEOOBAHUSIX, B TOM YHCJIC CIICIMATN3NPOBAaHHAS ydeOHas MeOens 1
cpelncTBa OOy4YeHUs, JOCTATOUYHBIMH JUIs BBIMOJHEHHS TpeOOBaHUN K YPOBHIO IMOATOTOBKH
00yYarOIIMXCSl.

KaOuHeTsl oOCHAmIEHBl MYJIBTHMEIUWHBIM O0OPYIOBAaHUEM, IOCPEICTBOM KOTOPBIX
YYaCTHUKH 00pa30BaTeIbHOrO TMpoIlecca MOTYT MPOCMATPHBATh BU3YAIbHYIO, CO37aBaTh
MIPE3CHTAINH, BUACOMATEPHAIBI, UHBIC JOKYMEHTHI.

B cocraB yueOHO-METOAMYECKOTO M  MaTepUalbHO-TEXHUYECKOTro 00ecredyeHus
IporpaMMbl y4eOHOM TUCIUIIMHBEI MaTeMaTHKa BXOIST:

—  MHOTrOpYHKIMOHABHBIN KOMIUIEKC MPEToIaBaTeis;

—  HaISIHBIC TOCOOMS (KOMITJIEKTHI Y4€OHBIX TaOJIHIL, IIJIAKaTOB, U JP.);

—  UHPOPMAIMIOHHO-KOMMYHHKAIIMOHHBIE CPECTBA;

—  9KpaHHO-3BYKOBBIE TIOCOOHS;

- KOMIUIEKT TEXHHYCCKOU AOKYMCHTAIlMK, B TOM YHCJIC IacropTa Ha CpE€ACTBa
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00y4YeHUsI, ”HCTPYKITUH 110 UX UCIIOJIb30BAHUIO U TEXHUKE 0€30TIaCHOCTH.

3.2 UudopmanuonHoe odecriedeHne 00y4yeHus

B 6ubnmoreunsiit GoHa BXOAAT y4eOHUKH, ydeOHO-MeTonudeckue KoMIuiekTsl (YMK),

oOecrevynBaroIie OCBOCHHUE YUEOHON NUCUUIUIMHBI MareMaThka, peKOMEHJO0BaHHbIE WM
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JOTIYIICHHBIE MJIsi WCIOJB30BaHUS B MPO(ECCHOHANBHBIX 00pa30BaTEIbHBIX OPTraHU3AlNAX,
peanm3ymux o0pa3oBaTeNbHYI0 MPOrpaMMy CpeIHEro oOImero oOpa3oBaHUs B Tpeaenax
ocoenus OITOIT CITO Ha 6a3e 0OCHOBHOT'O 00IIETO 00pa30BaAHMSL.

B mporecce ocBoeHms mporpaMmbl y4eOHOM MUCHMIUIMHBI MaTemaTHka CTyACHTHI
JOJKHBI UMETh BO3MOXKHOCTH JIOCTyMa K DJIEKTPOHHBIM y4eOHBIM MaTepHaiaM IO MpeaMeTy,
UMEIOIIUMCS. B CBOOOJTHOM JOCTyIe B ceTu MHTEepHET (IIEKTPOHHBIM KHUTAM, MPAKTHKyMam,
TeCTaM U Jp.).

Cnmcox HCTOYHMKOB:

Jist o0yuaromuxcest

1. ,bapaymkud, B. B. Maremaruka. DiIeMeHTHI BLICIIEN MATEMATHKY : VUEOHUK : B 2 TOMax.
TowMm 1/ B.B. bapaymkug, A.A. ITpokodseB. — Mocksa : KYPC : UHDOPA-M, 2024. — 304 c.
— (Cpennee npodeccruonanbHoe 00pa3oBaHue).

2. Kapm, A. I1. Matematuka. Yacts 1. ba3oBrblit ypoBeHs : a5ekTpoHHas popma yaeOHOTO
nocobus s CIIO / A. I1. Kapn, A. JI. Beprep. - Mocksa : [Ipocsemenue, 2024. - 220 c.http://
znanium.com/catalog.php?bookinfo=872363

3. benomuctas, A. B. MaTemaTrka B Ha4alIbHOM IITIKOJIE: METOJUKA O0yUYEHUS | y9eOHUK /
A.B. benommucras. — Mocksa : UTHOPA-M, 2024. — 316 ¢. — (Cpeanee npodeccruoHaabHOE
oOpa3zoBanmue). https://znanium.com/catalog/product/2100011

4. Kyxona, I'. C. Maremaruka Ha 100 6amioB : yuedHoe mocooue / I'.C. XKykoBa, M.D.
Pymraitno. — MockBa : UH®PA-M, 2024. — 480 c. https://znanium.com/catalog/product/

2078395

s mpenogaBareJiei

1. Atanacss, JI. C. Matematuka. ['eomeTpusi. ba3oBblit ypoBeHb : a1eKTpoHHAs hopma
yueOHoro nocobus mist CI1O / Atanacsu JI.C., byty3os B.®., Kagomues C.b. - M.:IIpocserie-
Hue, 2024

2. Kapm, A. I1. MaremaTuka. Yactb 2. ba3oBblil ypoBeHb : 35ieKTpoHHAas (hopMa ya4eOHOTOo
nocobust amst CIIO / Kapn A.IL., Bepuep A.JL - M.:IIpocBemienue, 2024

HNHuTepHeT-pecypcesl

www.fcior.edu.ru (MudopmanrionHsie, TPeHUPOBOYHBIE M KOHTPOJIbHBIE MATEPUATIBI).

www.school-collection.edu.ru  (Exunas  komnekiust 1udpoBbIX — 00pa3oBaTENbHBIX
pPECypCoB).

3.3 [lepeuenb HHGPOPMALMOHHBIX TEXHOJIOT UM

B paMKax H3YUCHUA JAUCHUIINIMHBI HCIOJIB3YIOTCA CJIICAYIOMUC HH(bOpMaHHOHHLIC
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TEXHOJIOTUU:
— DJJIEKTPOHHBIE OOpa30BaTENbHBIE PECYPChl, B KOTOpPBIE BXOJAT 3JEKTPOHHAs
oOpa3oBatenbHas  cpena  AxanemMuu  (pacHoJOXKEHHas IO  DJEKTPOHHOMY  ajpecy

http://185.18.111.102/moodle/course/index.php?categoryid=54), 3EKTPOHHO-OMOINOTEUHAS CCTEMA

«Znanium.com»  (pacmoioXeHHass 1O DIEKTPOHHOMY  aJipecy  http:/znanium.com/catalog),
AIIEKTPOHHO-OMOMHOoTeUHass cuctema «Ibooks.ruy» (pacmoyio)keHHass TIO DJIEKTPOHHOMY ajpecy

https://ibooks.ru/home.php?routine=bookshelf);

— TpEe3CHTAIlMOHHBIE MaTepHualibl, pa3paOoTaHHBIE B IENAX BU3yaTU3alMH y4eOHOTO
MaTepHasa U MOBBIILEHHs HAaTJISAHOCTH O0YUYEeHHs], B COOTBETCTBUHU C KaJICHIAPHO TEMaTHYECKUM
IIJIAHOM 110 AUCLUIUIMHE,

— B paMKax MU3y4YeHHUs TUCLUIUTUHBI UCTIONb3yeTcs makeT nmporpamMm Microsoft Office.

3.4 VYcaoBusi peaJm3anMy NPOrpaMmbl A 00y4arIIMXCsi MHBAJIWAOB W JHMI €

OIrpaHH4Y€HHBIMHA BO3MOKHOCTAMM 3/10POBbA

Conep:xxanne cpeaHero MmpodeccuoHAIbHOTO 00pa30BaHUS U YCJOBHS OpPTraHHU3AINH
o0ydeHHsT OO0y4arommxcs ¢ OCOOBIMH OO0pa30BATEIBHBIMU TOTPEOHOCTSIMHU  OMPEICIISTFOTCS
aJlanTUPOBAHHOM 00pa30BaATEIHLHOM MPOTPAMMOM.

OOyuenne 10 00pa3oBaTeIBHBIM MPOTPAMMaM  CPEIHEro  Mpo(ecCHOHATEHOTO
o0Opa3oBaHusl OOy4alOUIMXCAd C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMU 370POBbsl Ha (paKynbTeTe
CpenHero mpoQecCHOHANBHOTO O00pa30BaHMA aKaJeMHH OCYLIECTBISECTCS C  y4YeTOM
0COOCHHOCTEH TMCUXO(PHU3UIECKOTO PAa3BUTHUS, UHIWBUIYAIbHBIX BO3MOXKHOCTEH U COCTOSIHHS
3A0POBbA TAKUX OGy‘IaIOH_II/IXCH.

CriernanbHbIe YCTIOBHSI BOCIHTAHUSA U Pa3BUTH TakuX OOy4YaIOIIMXCs, BKIIOYAIOT B
ceOst:

- HCIOJIB30BAaHUEC CIICHHAJIbHBIX O6p330BaTeJ'IBHI)IX mnmporpamMm 1 METOJ0B O6y‘IeHI/IH u

BOCTIMTAHUS,

- HUCTOJb30BAaHUE CIEHUATBHBIX YYEOHHMKOB, YYEOHBIX IMOCOOMH W IUAAKTHYECKHX
MaTepHaoB M0 JUCIUIUITMHAM CIIEHUAIbHOCTH,

- OCHAIllEHWE 37[aHHUS CHCTEMaMH TPOTHUBOIOXKAPHON CUTHAIM3ALMU W OIOBEUICHHUS C
OyONMMpYIOUIMMH  CBETOBBIMU  YCTPOWCTBaMHM, WH(GOPMAIMOHHBIMA Ta0JI0 € TAaKTWIBHOU
(mpocTpaHCTBEeHHO-penbedHOI) nHDopMaLuen u p.

- CIIEUAIIBHBIX TEXHHYECKUX CPEICTB OOYYCHHs KOJUICKTHBHOTO M WHIUBUIYAIEHOTO
HOJTb30BaHMS, HAapPUMEpP, HCIIOJIB30BAHUE MYJIBTUMEIUIHBIX CPEJCTB, HAJTMYUE OPTITEXHHKH,

CﬂaﬁH—HpOGKTOpOB, SHGKTpOHHOﬁ JOCKHU C TEXHOJIOTHEH JIA3€PHOI'0 CKAaHUPOBAHMUA,
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- oOecrieueHre BO3MOXHOCTH IHCTAaHIIMOHHOTO 00ydeHus (dnektpoHHele YMK s
JUCTAaHIIMOHHOTO 00y4YeHHUsI, y4eOHUKHU Ha HJIEKTPOHHBIX HOCUTEISAX U JIp.)

- TPEeIOCTaBICHUE YCIYr acCUCTEHTa (IIOMOIIHMKA), OKa3bIBAIOLIEr0 OO0yYaromHuMCs
HEO0XO0IUMYIO TEXHUYECKYIO TIOMOIILb,

- HaJM4yue KOMIBIOTEPHONW TEXHHKM M CHELHAIbHOTO MPOrpaMMHOI0 obecredyeHus,
aJanTUPOBAHHBIX I UHBAIUIOB U jinil ¢ OB3;

- obecrnieueHme JOCTyIA B 3aHUsI 00pa3oBaTEeIbHBIX OpTaHU3aLNN U JpyTHe YCIoBus, 0e3
KOTOPBIX HEBO3MOXHO WJIN 3aTPyAHEHO OCBOEHUE 00pa30BaTEIbHBIX IPOrpaMM 00yUarOLIUMHUCS
C OrpaHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSL.

- KOMIUICKTOBaHUE OMONMOTEK CIEeUUAIbHBIMU aJalTHBHO-TEXHUYECKUMHU CPEICTBAMU
s vuHBANMAOB U jun ¢ OB3 (roBopsimumu KHUTaMH Ha (rem-kapraX W CHelHaIbHBIMU
amnmapaTaMu AJs UX BOCIIPOM3BEACHU).

B memsix JOCTYNHOCTM TOMYy4EHHUS CpEJHEero Mpo(ecCHOHAIbHOTO 00pa3oBaHUs
o0yyaromuMucss ¢ 0coObIMH 0Opa3oBaTeNbHBIMU MOTpeOHOCTsAMU akagemuedr WMCUT
o0ecreunBaeTCst:

1) nist oOyyaroMxcst ¢ OrpaHUYEHHBIMHU BO3MOKHOCTSIMH 3[I0POBBSI 110 3PEHUIO:

- ajanTanus o(UUUAIBHOrO caiiTa akaJeMHUM B ceTH VHTepHET ¢ y4eToM OCOObIX
noTpeOHOCTe HMHBAJIHMIOB MO 3PEHHMIO C NPHUBEACHHEM HMX K CTaHIApTy JOCTYHMHOCTH BeO-
KOHTEHTA U BEO-CEPBUCOB;

- pa3MelleHue B JOCTYNHBIX [ OOyYaroUXcs, SBJIAIOLMXCSA CIENBIMH MU
CIa0OBUASIIMMHU, MECTax M B aJanTHpPOBaHHOU (opme (C y4eToM HX OCOOBIX MOTpeOHOCTEH)
CHpaBOYHON MH(OPMAIMK O PACIUCAHUH JIEKINH, YUeOHBIX 3aHATHH (10JKHA OBITH BBHITIOJIHEHA
KPYITHBIM (BBICOTA MPONKMCHBIX OYKB HE MeHee 7,5 ¢M) penbeHO-KOHTpacTHBIM mpudToM (Ha
OeoM niu k€ntom GoHe) u mpoayonrpoBana mpudTom bpaits);

- o0ecrieyeHHe BBIMYCKa aJbTEPHATUBHBIX (POPMATOB MEUATHBIX MATEPHUATIOB (KPYIHBIN
mpUQT WK ayauodaib);

- oOecrieyeHue MOCTyma OOYYaroIIerocs, SBISIOMIETOCS CIENBIM M HCIOJB3YIOMIETO
co0aKy-NoBOABIPA, K 34aHUI0 00pa30BATENbHOM OpraHU3alMM, PAcoararoliero MECTOM JUIs
pasmelneHust co0aKu-IIOBOJIBIPS B Yachl 00YUYEHUsI CaMOro 00yJaroerocs;

2) anst 00yyaroImuXcs ¢ OrpaHUYEHHBIMHA BO3MOXKHOCTSIMU 370POBbSI IO CITYXY:

- nyOIMpoBaHKE 3BYKOBOW CIIPaBOYHON MH(OPMALMU O pacIMCaHUM YYEOHBIX 3aHATHNA
BU3yaJIbHOU (YCTaHOBKa MOHHMTOPOB C BO3MOXKHOCTBIO TPAHCISIMU CyOTUTPOB (MOHHUTOPHBI, UX
pa3Mepbl U KOJIMYECTBO HEOOXOAUMO OTIPEACTIATh C YUETOM Pa3MepPOB MOMEIICHHS );

- oOecrieyeHue HaJUIeXKalIMMU 3BYKOBBIMHU CPEJICTBAMH BOCIIPOM3BEIeHHU HH(opMaLuy;

3) g oOywaromuxcs, HMEIONMX HapyLIICHHS OIOPHO-IBUTaTEeILHOTO armapaTta,
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MaTepHabHO-TEXHHUECKUE YCIIOBHS IOJKHBI 00€CIeUnBaTh BO3MOXKHOCTD OECIIPEIITCTBEHHOTO
JoCTyna oO0ydJaromuxcss B y4yeOHbIe TIOMEIIEHUS, TyaJeTHble W JpyrHe MOMEIICHUs
00pa30BaTeNbHON OpraHu3aluy, a TakkKe X NpeOblBaHUE B YKA3aHHBIX NOMELIEHUSAX (HaJIU4Hue
[IaHJTyCOB, NOPYYHEH, pACHIMPEHHBIX ABEPHBIX IPOEMOB, JIU(TOB U APYTUX NPUCTIOCOOTIECHUH).
4) Ilpu mnomyd4eHUH CcpenHero Mpo(ecCHOHAIBHOrO 00pa3oBaHUs OOydYaroUMMCs C
OTPaHUYECHHBIMH  BO3MOXKHOCTSIMH ~ 370pPOBBSl  aKaJeMHUEH NPEIOCTaBISAIOTCS  OecIIaTHO
CHelManbHble YYeOHMKH W y4deOHbIe MocoOuWs, WHas ydeOHas JUTEpaTypa, a TaKkKe YCIYTH

CYpIOTIEPEBOTUMKOB U TU(DIIOCYPIONIEPEBOAUNKOB.
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4  XapakTepuCTHKAa

OCHOBHBbIX BUI0B JACATCIBHOCTH oﬁyqamumxca mno

o01meo0pazoBareibHOM y4eOHOI nucnuIuinHe MaTtemaTuka

Coaep:xanue XapakTepucTuka OCHOBHBIX BHJIOB Y4eOHOl JdeATeIbHOCTH
o0yueHust CTY/J€HTOB

(Ha ypoBHe y4eOHBIX /IeificTBHIl)
Brenenne O3HakoMIJIEHHE C POJIbI0 MATEMATUKH B HAyKe, TEXHUKE, IKOHOMHUKE,

MH(OPMALIMOHHBIX TEXHOJOTUSAX U MPAKTUUECKON JESITeTbHOCTH.
O3HaKOMJIEHHE C OCJIsIMU U 3aja4aMi U3YYCHHUA MAaTCMATUKU ITPU
ocsoernu npodeccuii CI10 u cnenmansHocteit CI1O

AnreGpa

PazBurne nousarus
0 YHcJIe

BrimonHenue apudmeTndeckux ACHCTBUN HaAJ YHCIAMH, cOYeTas
YCTHBIE U MUCbMEHHBIE IPUEMBI.

Haxoxxnenne npuONMKEHHBIX 3HAYEHUW BEJIWYUH U TOTPEIIHOCTEH
BBIYHCIICHUH (a0COMIOTHOM M OTHOCHUTEIBHOM); CpaBHEHHE YHCIOBBIX
BBIPAJKECHUH.

Haxoxnenne ommboKk B 1peoOpa3oBaHUSAX U BBIYHUCICHUSIX
(OTHOCHUTCSI KO BCEM IMYHKTaM IPOTPAMMBI)

Kopnu, cTeneHu,
JIorapugmsl

O3HakOMJIEHME C TMIOHATHEM KOpHSA #-H CTENEHH, CBONCTBAMU
paZvKaJIOB U NPAaBUJIaMH CPaBHEHUS KOPHEH.

@opMyIMpOBaHUE  ONPEACIICHUS KOPHA M  CBOWCTB  KOpPHEH.
Beruncnenue u cpaBHEHHE KOPHEH, BBIIIOJHEHUE NMPUKUIKU 3HAYCHHUS
KOpHSL.

IIpeoOpa3oBaHue 4NCIOBBIX U OYKBEHHBIX BBIPAXKEHUI, COIEpKaIINX
panuKaibl.

Beimonnenne pacueroB mo Qopmynam, colepKalluM paauKabl,
OCYILECTBIISIE HEOOXOIMMBIE TIOJACTAaHOBKH U IIPE0OPa30BaHUSL.
OnpeneneHre paBHOCUIBHOCTH BBIPQXXEHUN C paaukaiaMu. Pemenue
UpPpaLMOHAJIbHBIX YPAaBHEHUH.

O3HakOMJIEeHHME C  MOHSITHEM CTENEHH C  JEHCTBUTEIbHBIM
IIOKa3aTeJIEM.

HaxoxneHue 3HaueHUN CTENEHH, UCHOJb3ys IpU HEOOXOIUMOCTH
MHCTPYMEHTAJIbHBIE CPE/ICTBA.

3anuchbIBaHUE KOpHS #-W CTENEHM B BUJE CTENEHU C JPOOHBIM
rokasareseM U Hao0opoT.

@opMyIMpOBaHHE CBOMCTB CTeNeHEH. DBpluncieHue creneHen ¢
palMOHAJIbHBIM IIOKA3aTEJIEM, BBINIOJHEHUE MPUKUIKUA 3HAYCHUS
CTEIICHU, CDABHEHHUE CTEIICHEM.

IIpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPAXKECHUH, COIEPIKAIINX
CTEIIEHU, IPUMEHSS CBOMCTBA. PellleHne nokasaTenbHbIX ypaBHEHUN.
O3HaKOMJIEHHE C IPUMEHEHUEM KOPHEHN U CTENEHEH NPU BBIYNUCICHUH
CpPEIHUX, JEJICHUM OTpe3Ka B «30J0TOM cedeHun». PemieHune
IIPUKJIAIHBIX 33Ja4 Ha CJIOXKHBIE MPOLICHTHI

IIpeoGpa3oBanmne
ajlredOpanvyecKknx
BBIPasKeHUH

Brimonaenue npeodpa3zoBaHuii BEIpAXKCHHH, MPUMEHEHHE POpMYIT,
CBSI3aHHBIX CO CBOMCTBAaMU CTETICHEU U JIOTapu(MOB.

Onpenenenre 00IacTH JOMYCTUMBIX 3HAUEHUHN JIOrapu(pMUIECKOTO
BbIpakeHUs1. Penienue norapudmMudyecknx ypaBHeHUH

OCHOBbBI TPUTOHOMETPHUU
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OcHOBHBIE IOHATHSA

W3ydyeHne paguaHHOIO METOAA M3MEPEHMs YIVIOB BpALICHHUS U HUX
CBSI3U C TIpaaycHOH Mepoil. M3o0paxeHue yrioB BpalleHHs Ha
OKPY>KHOCTH, COOTHECEHUE BEJIMYUHBI yTJIa C €r0 PACIIONOKCHUEM.
®opmMyMpoBaHUE ONpEAeCHHH TPUTOHOMETPHUECKUX (DYHKIMHA JIst
YIJIOB IOBOPOTa M OCTPBIX YIVIOB HMPSIMOYTOJBHOI'O TPEYTOJbHHUKA U
00BSICHEHHE WX B3aMMOCBSI3U

OcHoBHbIE [IpuMeHeHrEe OCHOBHBIX TPUTOHOMETPHUYECKUX  TOXKIECTB st
TPUTOHOMeTPHYeCKHe | BBIUMCIICHUS 3HAUYCHUI TPUTOHOMETPUYECKUX (PYHKUIMH O OJHOW W3
TOXK1eCTBA HUX
IIpeoGpazoBanus N3ydenre ocHOBHBIX (OPMYIJI TPUTOHOMETPUU: (HOPMYIIBI CIOKECHHUS,
NMPOCTEeHIINX YIBOECHUS, MPE0OpPa30BaHUsI CYMMBI TPUTOHOMETPUYECKUX (DYHKITUH B
TPUTOHOMETPUYECKHX | IPOM3BEACHUE U INPOMU3BEACHUS B CYMMy M IPHUMEHEHHUE IIpU
BbIPasKeHUH BBIYMCIICHUM  3HAYEHUSI TPUTOHOMETPUYECKOTO  BBIPAXKEHUA U
YIIPOILEHHUS €rO0.
O3HakoOMJIEHME CO CBOMCTBAMH CHMMETPHM TOYEK HAa €IMHUYHON
OKPYKHOCTHU ¥ IPUMEHEHHE UX JIJIsl BBIBOJA (POPMYJIT IPUBEICHUS
IIpocreiimue Pemenue no gpopmynam u TPUTrOHOMETPUUYECKOMY KPYTY IPOCTEHIINX
TPUTOHOMETPHYECKHE | TPUTOHOMETPUYECKHMX YPABHEHUH.
ypaBHeHHS u | [Ipumenenne oOmMX METONOB pEIICHUs YypaBHEHHH (MpUBEIEHHUE K
Hepasencmea JUHEWHOMY, KBAaJpPAaTHOMY, METOJ pa3JIOkKEHUs Ha MHOXKUTEIH,
3aMEHbl  NEPEMEHHOW) TpU  PEIIEHUHM  TPUTOHOMETPUUECKUX
YPaBHEHUH.
YMenue OTMEYaTh Ha Kpyre pelIeHus IIPOCTEUIINX
TPUTOHOMETPUYECKUX HEPABEHCTB
ApKcHHYC, O3HakOMJIEHHE C TIOHATHEM OOpaTHBIX TPUTOHOMETPHUUECKHUX
APKKOCHHYC, GbyHKIHA.
APKTAHIE€HC YHCJIA N3ydyenue omnpeneneHui apKCHHyca, apKKOCHHYCa, apKTaHIeHca
yucia, (GopMmynmupoBaHue WX, H300paXeHWEe Ha  EAUHUIHOU
OKPY>KHOCTH, IPUMEHEHHUE MPU PEIICHUU YPAaBHEHUI
®YHKIIUH, X CBOUCTBA U T PAOUKHN

®Oyuxkuuu. [lousitue o

O3HakOMIJIEHHE C ITOHSITHEM HCpGMCHHOI’I, npumMepamu 3aBUCHUMOCTEN

HENpepbIBHOCTH MEXy IIEPEMEHHBIMH.
dyHKmu O3HakoMJICHHE C MOHATHEM IpaduKa, ONpeaesICHHEe MPUHAICKHOCTH
Touku rpaduky ¢ynkiuu. Omnpenenenue no ¢opmyie mnpocreimeit
3aBUCHMOCTH, BHJa ee rpaduxa. Beipakenue mo Qopmyrne oxHoi
IIEPEMEHHON Yepe3 ApyTHe.
OsHakomIIeHHE ¢ ompesiesieHneM (QyHKIUH, GOpMYIHMPOBAaHHE €TO.
Haxoxnenue obaactu onpeeneHus 1 00J1acTu 3Ha4eHUH QyHKINU
CpoiictBa (yHkmuun. | O3HaKOMIIEHHE C NpuMepamMHu (PyHKIMOHAJIBHBIX 3aBUCHUMOCTEH B
I'pajguueckas pEaJIbHBIX IIPOLECCAX U3 CMEXHBIX TUCLUIUIMH.
HHTepNpeTaIus. O3HakOMJICHHE C JIOKa3aTCIIbHBIMU PACCYKACHUSMH HEKOTOPBIX
IIpumepnbl CBOMCTB JHMHEHHOH M KBaApaTUUHOM (QYHKUUH, MpOBEICHUE
(GYHKIINOHAIBHBIX UCCIIEIOBaHMs JIMHEHHOW, KyCOYHO-TMHEWHOH, IpOOHO-TMHEWHON H
3aBHCHMOCTEH B | KBajpaTUyHON (yHKIMHA, nocTtpoeHue ux rpaduxos. IToctpoenue u

peasIbHBIX Mpoueccax
U SIBJICHHSIX

gyreHue rpadukoB pyHkuuit. MccnenoBanue QyHKIUN.

CocraBienue BU0B (QYHKIUN 110 JaHHOMY YCJIOBHIO, PELICHUE 3a/1a4
Ha 9KCTPEMYM.

Brmonnenue npeobpazoBanuii rpaduka QyHKIUU

Oo0patHble pyHKIUN

W3ydenue moOHATHS OOpaTHOH (QYHKIMU, OIpEICICHUE BUAA U
noctpoeHue rpaduka oOpaTHOW (YHKIIUH, HaXOXKJICHHE €€ 00JacTH

orpeniesieHust M o0siacT 3HaueHuid. [IpuMeHeHne cBOWCTB (YHKIHIA
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NPY UCCIICIOBAaHUH YPAaBHEHUH U PEIICHUH 3a]1a4 Ha SKCTPEMYM.
O3HaKOMJICHHE C TIOHSITHEM CIIOKHOU (DYHKIIUU

CreneHnble, Boruncnenue 3nHaueHnid GyHKIUN 0 3HAYSCHUIO apTyMEHTa.
noKa3zartejbHbIe, Onpenenenre NoJ0KEHNS TOUKU Ha rpaduKe M0 ee KoopaAuHaTaMm M
JorapupMuyecKue H | HAOOOPOT.
TpuroHomerpuuyeckue | Mcnomp3oBanue cBoiicTB  (QyHKIMH a1d CpaBHEHUs — 3HA4YeHHMid
¢yukuuu. O6paTHbie | CTENEHEH U JIOrapupmMoB.
Tpuronomerpudeckue | Ilocrpoenne rpauKoB CTENEHHBIX U JOrapupMUUECKHX QYHKIHHI.
(pyHKIIUH Pemienne mokazaTenbHBIX M JIOTAPUPMHUECKUX YpaBHEHUH U
HEPABEHCTB 10 U3BECTHBIM aJITOPUTMaM.
O3HakOMIICHHE C TTOHSATHEM HEMPEPHIBHON MEPHOINIECKON (YHKIINH,
¢dbopMynIHpoBaHHWE CBOWCTB CHHyCa M KOCHHYCa, IOCTPOCHHE UX
rpaduKoB.
O3HaKOMJICHHE C TIOHATHEM TapMOHHUYECKUX KOJIeOaHUH U IPUMEpaMu
rapMOHMYECKHX KOJIeOaHWM [Isi OmucaHHs MpoleccoB B (GU3MKE U
Apyrux 001acTsAX 3HAHUSL.
O3HakOMJICHHE C TIOHSATHEM Pa3pbIBHON MMEPUOJAMYECKON (PYHKIINH,
(dbopMyIHpOBaHUE CBOWCTB TaHreHCa M KOTAHTEHCA, MOCTPOCHUE HUX
rpaduKoB.
[IpumeHeHne CBOWCTB  (YHKUMH JUIsI CpaBHEHHUS  3HAUCHHM
TPUTOHOMETPUUECKUX (YHKUUN, peleHus] TPUTOHOMETPUUYECKUX
YPaBHEHUM.
[TocTpoenne rpadukoB OOpaTHBIX TPUTOHOMETPUYECCKUX (YHKIUNA U
oIpeJiesieHue 1o rpadukaM UX CBOWCTB.
Brimonnenue npeodpazoBanus rpadukoB
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A
IHociaenoBarenbHocTH | O3HAKOMJICHHE C  TOHATUEM  YHCIOBOM  IOCJENOBATENBHOCTH,

crioco0amH ee 3a/1aHusl, BBIYUCICHUSIMH €€ YJICHOB.

O3HaKOMJICHHE C IOHATHEM NIpe/esa MOCIe10BATEIbHOCTH.
O3HaKOMJICHHE C BBIUYMCIEHHEM CYMMbI OECKOHEYHOTO0 YHMCJIOBOTO
psiga Ha TNpUMEPE BBIUMCIEHHUS CyMMbl OECKOHEYHO YOBIBaroIleH
reOMETPUUECKOM MTPOrpeCCHH.

Pemenne 3amau Ha mpuMeHeHHE (OPMYIIBI CyMMBI OECKOHEYHO
yOBbIBaroIeil reOMeTPUYECKOM MPOrpeccuu

IpousBonHass u ee
NpuMeHeHne

O3HaKoMJIEHHE C ITOHSITHEM POU3BOJHOM.

N3yuenue u GpopMyiinpoBaHie €€ MEXaHMUECKOTO U F€OMETPUIECKOTO
CMBbICJIa, U3yUEHHUE AITOPUTMa BBIUYMCIIEHNS IPOU3BOIHOM Ha MpuMepe
BBIUMCIICHUS] MIHOBEHHOM CKOPOCTM M YINIOBOTO Ko3(QuIreHTa
KacaTeIbHOM.

CocraBneHre ypaBHEHHs KacaTeJIbHOW B 001IIeM BH/IC.

VYcBoenue mpasun AudQepeHnUpoBaHus, TaOIHMIBI TPOU3BOIHBIX
dJIeMEHTapHBIX (PyHKIUH, NpuMeHeHune s auddepeHnnpoBaHus
(GYyHKIMHA, COCTaBICHHS YpaBHEHHSI KacaTEIbHOM.

N3yuenne TeopeM O CBS3UM CBOWCTB (DYHKIIMM ¥ TPOW3BOIHOM,
(bopMyIMpOBKaA HX.

[IpoBeneHne ¢ MOMOUIBIO TMPOU3BOJHOW HCCIENOBaHHUS (YHKIIHH,
3aJlaHHOM (POPMYIIOH.

VYcTaHOBIIEHHE CBS3M CBOWCTB (YHKIMHM M TPOU3BOJHOW MO WX
rpadukam.

[IpuMeHeHne NPOW3BOAHOW [UIs pElIeHUs 3aJad Ha HAXO0XKJICHHE
HauOOJIBIIEr0, HAUMEHBIIETO 3HAUEHUS U Ha HaX0X/IEHUE HKCTpEMyMa
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IlepBooOpa3nas u | O3HaKOMIJIEHHE C TOHSITHUEM HHTErpalia U IEpBOOOPa3HOA.
HHTErpa N3yuenne mpaBwia BBIUKCICHHS TEPBOOOPA3HOM U TEOPEMBI
Herorona— JleiOHuna.
Pemrenue 3ama4 Ha CBSA3b IEPBOOOPA3HOM U €€ MPOU3BOIHOM,
BBIYHCIICHUE TTIEPBOOOPA3HON A JaHHOW (QYHKITUH.
Pemenne 3amau Ha nOpUMEHEHHME MHTErpaja Jjsl BBIYHUCICHUS
(bu3MYECKUX BEIUYUH U IJIOMIAACH
YPABHEHUS U HEPABEHCTBA
YpaBHeHus u | O3HaKOMJIECHHE €  TOPOCTEHIIMMHU  CBEACHUSIMH O  KOPHSX
CHCTeMbl YpPaBHEHHIl. | aireOpandecKux ypaBHEHUH, MOHATUSIMH UCCIIEOBAaHUS YPaBHEHUH 1
HepaBencrTBa M | CHCTEM YPaBHECHHUI.
cHUCTeMbl HepaBeHCTB | 3yuenne Teopun paBHOCMIIBHOCTH YpPAaBHECHMH U €€ IPUMCHEHUS.
c aByms | IloBropenue 3anmucu pelieHHs CTaHAAPTHBIX YPAaBHEHUH, IPHUEMOB
nepeMeHHbIMH npeoOpa3oBaHus YypaBHEHHM i CBENEHUS K CTaHAapTHOMY
YPaBHEHHUIO.
Pemrenne panuMoHanpHBIX, HMPPAUMOHAIBHBIX, ITOKA3aTEIbHBIX U
TPUTOHOMETPUUECKUX YPABHEHUM U CUCTEM.
HcnonwszoBanne cBOMCTB © rpadukoB GYHKIUA I PEIICHUS
ypaBHeHUH. [IoBTOpeHNE OCHOBHBIX IPUEMOB PEILIEHUS CUCTEM.
Pemenne ypaBHeHUH ¢ MPUMEHEHUEM BCEX MPHUEMOB (pasIoKEHUsI Ha
MHOXUTEJIH, BBEACHUS  HOBBIX  HEU3BECTHBIX, IOJCTAHOBKH,
rpauIecKoro METo1a).
Pemienue cuctem ypaBHEHHI ¢ MPUMEHEHUEM Pa3IMYHBIX CIIOCOOOB.
O3HakoMJIeHHE ¢ OOUTMMH BOIIPOCAMU PELLIEHUS] HEPABEHCTB U
UCIIONIb30BAaHUE CBOWMCTB M TpaduKoB (YHKIMA TpU pELICHHU
HEPABEHCTB.
Pemenne HepaBEeHCTB M CHCTEM HEPABEHCTB C IPUMEHEHHEM
Pa3IUYHBIX CITOCOOOB.
[Ipumenenue MaTeMaTHYECKUX METO/IOB JUTSL peuieHus
COJIepKaTeNNbHbIX 33/1a4 U3 Pa3IUYHbIX 00JacTell HAYKH U MPAKTUKHU.
WNHuTtepnpeTrpoBanye pe3yJbTaTOB C YUETOM PEAIbHBIX OrPAHUYECHUN
IJIEMEHTBI KOMBHUHATOPHUKMU, TEOPUU
BEPOSITHOCTEM Y CTATUCTUKHA
OcHoBHble nOHATHsA | V3ydyeHHe mpaBmiia KOMOMHATOPUKY U TIPUMEHEHHUE TPU PEIICHUH
KOMOMHATOPHKH KOMOMHATOPHBIX 3a71a4.
Pemenne koMOMHATOPHBIX 3ajjad METOJOM Iepebopa U MO MpPaBHITY
YMHOKEHHUSI.
O3HakomJIeHHME C TOHATUSMU KOMOMHATOPUKU: Pa3MEUICHUSMHU,
COUYETAHMSIMHU, TIEPECTAHOBKAMHU U ()OPMYJIAMHU JJIsI UX BHIYHCICHUSI.
OObsacHeHne U mpuMeHeHre GOopMyJI 7Sl BEIYUCICHUS pa3MeIIeHUIH,
IIEPECTAaHOBOK M COUYETAHUM MPHU PELIECHUH 3a4a4.
DJIeMeHThbI Teopun | M3yueHne KIIaCCHYECKOrO OIPEACICHUS BEPOSATHOCTH, CBOWCTB
BEPOSITHOCTEN BEPOSTHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEH.
PaccMoTpenune mpuMepoB BEIYUCIIEHUS BEPOSITHOCTEN. Perenue 3agau
Ha BBIYHCIICHUE BEPOSITHOCTEH COOBITHI
IIpencraBienue O3HakoMmJIeHHME C TMPEJICTABIEHUEM UYHUCJIOBBIX JAHHBIX U HX
AAHHBIX  (TA0JMUbI, | XaPAKTEPUCTUKAMM.
MATPAMMBI, Pemenne npaktudeckux 3aaad Ha 00pabOTKy YMCIOBBIX JaHHBIX,
rpa¢uxu) BBIYHCJICHUE UX XapaKTCPUCTUK

I'EOMETPUA
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IIpsimMble ¥ JIOCKOCTH
B IIPOCTPAHCTBE

DOopMyIUpPOBKA U NMPUBEICHUE J0KA3aTEIbCTB IPU3HAKOB B3aMMHOIO
pacmnosoKeHus MPSAMBIX U INIOCKOCTEN. Pacnio3HaBaHMe Ha yepTekax U
MOJEIAX Pa3IUYHBIX CIy4aeB B3aMMHOIO PACIOJIOKEHUS NPAMBIX U
IIJIOCKOCTEM, apryMEHTUPOBAHUE CBOUX CY KICHUM.

dopmysIHpoOBaHUE ONpeAesICHUH, MPU3HAKOB u CBOWCTB
NapajulesIbHbIX M MEPHNEHAMKYJSPHBIX IJIOCKOCTEH, JBYI'PAaHHBIX H
JIMHEMHBIX YIJIOB.

BbinosnHEeHNE MOCTPOEHMSI YIJIOB MEXAY MPSAMBIMHM, NPAMONH H
IUIOCKOCTBIO, MEXTY INIOCKOCTSIMH IO OITMCAHUIO U PACIIO3HABAHUE UX
Ha MOJEJSIX.

[IppuMeHeHHEe NPU3HAKOB M CBOWCTB pPAaCHOJIOKEHUS MNPAMBIX U
IUIOCKOCTEH MpU PELICHUH 3a/1a4.

N300paxeHne Ha pUCYHKAX M KOHCTPYHMPOBAHHE Ha MOJEIAX
NEPNEHIUKYJISIPOB M HAKIOHHBIX K  IUIOCKOCTH,  HPSMBIX,
MapajuIeIbHbIX IIJIOCKOCTEM, YIVIOB MEXKIY NPSMON U IUIOCKOCTBIO H
000CHOBaHHUE MOCTPOEHUS.

Pemenne 3agad  Ha  BBIUMCIEHHE TIE€OMETPUYECKUX  BEIUYMH.
OnucelBaHWE PACCTOSHUS OT TOYKHM JO IUIOCKOCTH, OT HPSIMOH 0
IJIOCKOCTH, MEXAY IUIOCKOCTAMM, MEXAY CKPEIIMBAIOIIUMUCS
NPSMBIMH, MEXIY IPOU3BOJIBHBIMHU (PUIypaMH B IPOCTPAHCTBE.
@opMyIMpPOBaHHE U JOKA3bIBAHHE OCHOBHBIX TEOPEM O PACCTOSHUAX
(TeopeM cylecTBOBaHUS, CBOICTBA).

N3o0pakenne Ha depTexax M MOJEISAX PAaCCTOSHUA U OOOCHOBAHHE
CBOMX CyxkJIeHud. OrmnpenercHue U BBIUHUCICHUE PACCTOSHUM B
npoctpancTBe. [lpumeHenne GopMyn U TeopeM IUTAHUMETPUH IS
pelIeHns 3a1a4.

O3HaKOMJIEHHE C MOHSATHUEM NapauIEIbHOTO MPOEKTUPOBAHUS U €0
cBolicTBaMu. POpMyYIIMPOBAHUE TEOPEMBI O IUIOIIAN OPTOrOHAIBHON
MIPOEKLIMN MHOTOYTOJIbHUKA.

[TpumeHeHue Teopuu 1 000CHOBAHUS IOCTPOECHUH U BHIYHUCIICHUH.
ApryMEeHTHpOBAaHHE CBOUX CYKJICHUN O B3AMMHOM PaCIIOJIOKEHUN
IIPOCTPAHCTBEHHBIX (pUTYD

MHoOrorpaHHuKHu

Onucanve ¥ XapaKTEpPUCTUKA Pa3IUYHBIX BUJOB MHOI'OIPAHHUKOB,
NIEPEUNCIICHUE UX IJIEMEHTOB U CBOWCTB.

N300paskeHe MHOTOTPAaHHUKOB U BBINIOJHEHHE TIIOCTPOCHUS Ha
N300pakeHUSIX U MOJIEIISIX MHOT'OTPaHHUKOB.

Beluncnenue JIUMHEHHBIX 3JEMEHTOB U YIVIOB B IPOCTPAHCTBEHHBIX
KOH(pUrypamusx, apryMEeHTUPOBaHUE CBOUX CYKICHHH.
XapakTepucTuka u n300pakeHue cedeHus, pa3BepTKU
MHOT'OTPaHHUKOB, BEIYMCIICHHE IIJIOIIAIEH TOBEPXHOCTEN.
[Toctpoenne mnpocTedmMux cedeHuid KyOa, MpU3MBI, MHUPAMUIBL.
[Tpumenenne (HakToB U CBEICHUH U3 TUTAHUMETPHUH.

O3HakoMJIEHME C  BHJAMU  CHUMMETpPUH B IPOCTPAHCTBE,
dbopMyJIHpOBaHHE OMNpPEACICHUH W  CBOHCTB. XapaKTepUCTUKA
CUMMETPUU TEJl BPaIlEHUsI 1 MHOIOIPaHHUKOB.

[IpuMeHeHne CBOMCTB CUMMETPHM MPU PEIICHUH 3a1a4.
Hcnonp3oBaHue MNpUOOPETEHHBIX 3HAHWM JUI  HCCIENOBAHUS W
MOJECJIIMPOBAHNUS HECIOKHBIX 3a7a4.

N300pakeHre OCHOBHBIX MHOTOTPAHHUKOB U BBINOJIHEHHE PUCYHKOB
10 YCJIOBUSM 3a7a4

Tesa u noBepxHocTH
BpallleHUs

O3HakOMJICHHE C BHAAMHU Tell BpalleHus, GOopMyIHpoBaHUE  UX
ONPEACIICHUN U CBOWCTB.
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@opMyIMpPOBAHHUE TEOPEM O CEUYEHUH IIapa MIIOCKOCTHIO U INIOCKOCTH,
KacareJapbHOU K cepe.

XapakTepucTuka W U300pa)keHHe Tel BpalleHHs, HUX pPa3BEPTKH,
CCUCHUSI.

Pemienne 3amad Ha TOCTPOCHWE CEYEHUM, BBIYMCIICHUE JUIMH,
pacctosiHuM, yrioB, Iuomaned. [IpoBeneHue  qOKa3aTEIbHBIX
paccyXIeHHI NpU PEIICHUH 3a7a4.

IIpuMeHeHHe CBOMCTB CHUMMETPUM IIPU DPEIICHUM 3aJad Ha Tela
BpallleHHs, KOMOMHAIINIO Te.

N300pakeHe OCHOBHBIX KPYTJIBIX TN U BBIIOJHEHHUE PHCYHKA MO
YCJIOBMIO 33/1a4U

HN3mepenus B
reoMeTpuu

O3HakOMJIEHHE C TOHATUSMHU IUIOMAANM U O00beMa, aKCUOMaMHU U
CBOMCTBaMH.

Pemenne 3amau Ha BbIUMCICHHE IUIOHIafEed IUIOCKUX (uryp c
MPUMEHEHHEM COOTBETCTBYIONINX POPMYI U (DAKTOB U3 TUTAHUMETPHUH.
N3yyenue TeopeM O BBIYUCICHUU OOBEMOB NMPOCTPAHCTBEHHBIX TEI,
pelIeHre 3a/1a4 Ha TpUMEeHeHre (OpMyIT BEIYUCICHHUS 00bEMOB.
W3yuenne dopmyn Juid BBIYMCICHHMS IUIOMIAJEH IMOBEPXHOCTEN
MHOT'OTPAaHHUKOB U TEJ BPAILICHNUS.

O3HakoOMJIEHME C METOJOM BBIYMCIICHHS IUIOLIAAU IOBEPXHOCTH
cdepsl.

Pemienne 3amau  HA  BBIUKCIEHUME  IUIOHIAJEH  MOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEJ

KoopannaTsl u
BEKTOPbI

O3HaKOMJICHUE C MOHITUEM BEKTOpa. M3yueHue nekapToBOil CUCTEMBI
KOOpAUHAT B NPOCTPAHCTBEC, IOCTPOCHHUE I10 3aJaHHBIM KOOPpAUHATAM
TOYEK U IIIOCKOCTEH, HaX0KIeHUE KOOPANHAT TOUEK.

Haxoxnenwe  ypaBHEHHH  OKpPY)XHOCTH, c(epbl,  IUIOCKOCTH.
Brruncienne paccTosHUI MEXAY TOUKAMU.

N3yyeHne CBOMCTB BEKTOPHBIX BEJIMYMH, IPABWI  Pa3JI0KEHUS
BCKTOPOB B TPEXMECPHOM IPOCTPAHCTBC, mpaBuJI  HAXOXICHUA
KOOpJMHAT BEKTOpa B MPOCTPAHCTBE, IPABUI JEHCTBHUII C BEKTOpaMH,
3aJaHHbIMU KOOpAWHATAMU.

[IpuMeHeHne Teopuy NpH PELICHUH 33/1a4 HA JCHUCTBUS C BEKTOPaMHU.
W3ydenue  CKaldsipHOTO  TNPOM3BEACHUS  BEKTOPOB, BEKTOPHOTO
ypaBHEHUS PSIMOU U MIIOCKOCTU. [IprMeHeHne Teopun mpu pereHun
3aJ1a4 Ha I[eﬁCTBHH C BCKTOpaMHu, KOOpI[I/IHaTHI:II\/JI MCTOH, TPUMCHCHUC
BEKTOPOB 17151 BHIYMCIICHUS BETUYHH YTJIOB U PACCTOSHUIA.
O3HakOMJIEHME C JOKa3aTelbCTBAMH TEOPEM CTEPEOMETPUU O
B3aMMHOM PACIIOJIOKCHUHN TIPSAMBIX U IUIOCKOCTEH C MCIOIb30BaHUEM
BEKTOPOB
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5 KoHTpoJIb 1 OLleHKA Pe3yJIbTATOB 0CBOEHHSI 00111e00pa30BaTe/IbHOI y4eOHOI

AUCHHUIIIMHBI MareMaTHuKa

KOHTpO.HB M OICHKA PC3yJIbTATOB OCBOCHUA y‘-IG6HOﬁ AUCHUIUIMHBI OCYIICCTBIISICTCS B

npolecce TMPOBEACHUSI MPAKTUYECKUX 3aHSATHH,

TECTUPOBAHUS,

06y‘-IaIOHII/IMI/IC$I WHAWBHUYaJTbHBIX SaHaHHﬁ, ITPOCKTOB, HCCJ’IGI{OB&HI/Iﬁ.

YyepTe:ke U MPOU3BOJAUTH
MOCTPOCHHUS Ha TUIOCKOCTH.

MpoCTeuIIme

Pesynbrathl 00yueHus @opMBI U METOABl KOHTPOJSI M OLIEHKH
(OCBOEHHBIE YMEHUS, yCBOCHHBIC 3HAHUS) | PE3YJIbTATOB O0YUYEHUS
Ymenns:
ITpoBoUTH TOKIECTBEHHBIE
npeoOpa3zoBaHus BbIpakeHHH, | Perenne YIPaKHEHUH Ha YpOKe,
CollepIKaIlMX CTEIECHHbIE, TI0Ka3aTesbHble, | BHEAYJUTOPHAs ~ CaMOCTOATENbHas — paboTa,
JorapupMuUEcKHe U | KOHTpOJIbHAs paboTa.
TPUTOHOMETpUYECKHE (QYHKIIUH.
Crpouts rpaduku CTCTICHHOM, .
. . Pemenne YIpaKHEHU N Ha YPOKe,
MOKa3aTeNbHOM,  JIorapu(MHUUYECKO U
. BHEAYTUTOPHAsl CAMOCTOSITeNIbHAs paboTa.

TPUTOHOMETPUYECKUX (DYHKIIUH.
Pemare  mpocreiimme  ypaBHEHUS WU o

Pewenne yIpaXHEHUN Ha YpOKe,
HEPAaBEHCTBA, COJEpPJKAIUE CTEICHHBIE,

BHEAayJUTOpPHas  CaMOCTOsITeNbHas  padora,
noKa3aTesbHbIe, JOrapuPMHUUECKUE U

KOHTpOJIbHast paboTa.
TPUTOHOMETPUUYECKHE DYHKIHH.
N300pakaTh TeoMeTpruecKue (GUrypsl Ha .

Pemenune YIPaKHEHUN Ha YpOKe,

BHEAyAUTOPHAS CaMOCTOSTEIbHAs padoTa.

Pemenue YIPaKHEHUN Ha YpOKe,
BoInonHATh onepanuy HaJy BEKTOpaMu U
o . | BHEAyIUTOpHas  caMoOCToOsITeJbHas  paboTa,
MI0JIb30BAThCS CBOMCTBAMU 3TUX ONEPALINM.
KOHTpOJIbHAsI paboTa.
3Hanus:
. Pemenne MpaKHEHU N Ha OKeE
CaoiicTBa apu(pMETHIECKOTO KOpHS yrip YPOKE,
. BHEAYJTUTOpHAsT  caMOCTOsATEeNbHas  paboTa,
HaTypaJIbHOM CTEIEHHU.
KOHTpOJIbHAsI paboTa.
. Pemienne YIPOKHEHUI Ha YpOKE,
CBoiicTBa CTENEHM C  palMOHAJIBHBIM
BHEAYJTUTOpHAsE  caMOCTOsATeNbHas  paboTa,
MoKa3aTesIeM.
KOHTpOJIbHASI paboTa.
. Pewienne TIPaXHEHU Ha OKe
CpoiictBa jorapu@MOB U OCHOBHOE yrip YPOKE,
BHEAy/JIUTOPHAs  CaMOCTOSITeTIbHAs ~ padoTa,
JorapuMUIECKOe TOXKIECTBO.
KOHTpOJIbHAsI paboTa.
Pemenune YIPaKHEHU N Ha YPOKe,
OcHOBHBIE TPUTOHOMETPUUECKHE
dopMyIIBI BHEAYJTUTOpHAsE  caMOCTOsATeNbHas  paboTa,
’ KOHTpPOJIbHAs paboTa.
Pemenne YIPOKHEHUI Ha YPOKE,
Tabnuma MPOU3BOAHBIX  AIEMEHTAPHBIX
— BHEAyJUTOpHAash  caMoOCTosATeNbHas  paboTa,
y ’ KOHTpOJIbHAsI paboTa.
Pemenue YIPaKHEHU N Ha YpOKe,
AKCHOMBI CTEPEOMETPHH. BHEAYJTUTOpHAsT  caMOCTOsATEeNbHas  paboTa,

KOHTpOJIbHast paboTa.
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6. Onenka ocBOeHMS NOCTUKEHN I THYHOCTHBIX Pe3y/JbTATOB BOCIIUTATEILHOHPAOGOTHI

OneHka JOCTHMKEHMSI OOYYaroUIMMHCS JIMYHOCTHBIX pe3yibTaToB (mamee — JIP)
INPOBOJUTHCA B PAMKaX KOHTPOJIBHBIX M OLEHOYHBIX HPOLENYp, MPEeLyCMOTPEHHBIX IaHHOM
IIporpammon.

Cnoco0bl KOHTPOJISA pPe3yJbTATOB M KPHUTEPUHM Pe3yJbTATHBHOCTH peaJu3aluu

BOCIIUTATENbHOI padoThbl 00y4alOIIUXCH aKaAeMHYeCKOr0 KOJIJIeIKA.

Bug xontposns Pe3ynbratr KOHTpOIIS

BxoaHoii KOHTPOJIb JIMarHOCTHKA CIIOCOOHOCTE W HMHTEPECOB
o0y4Jarouxcsi(TeCTUPOBaHUE,aHKETUPOBAHKE,
COIIMOMETPHS, OTIPOC).

Texymmii KOHTPOJIb Nelaroruyeckoe HaONoJeHHe B Ipolecce
MIPOBEACHUS MEPONPUATHM, I1€1arOrHYeCKUil
aHaliM3 TBOPYECKUX paboOT, MEepOnpHUATHIA
oOyyaromuxcs, (GOPMHPOBaHWE W AHAIH3
opT¢oJIo 00yHarOIIETOCs; UCTIOTHEHUE
TEKYILEH OTYETHOCTH

HTorosuIii KOHTPOJIb aHaJIN3 OeATCIIbHOCTU

Kommuiexke kpuTepueB OlleHKH JTHYHOCTHBIX Pe3yJbTATOB, 00y4ar0IIUXCH:
—JIeMOHCTpanus HHTepeca K Oy mymieit npodeccun;
—OII€HKa COOCTBEHHOT'O MPOJIBUKEHUS, IUIHOCTHOTO PA3BUTHS;

—TOJIOKUTEbHAS JUHAMUKA B OpPTaHHW3allMd COOCTBEHHOW Y4EOHOU IEATEIHHOCTH IO

pe3yJibTaTaM CaMOOIICHKH, CaMOAaHAIN3a U KOPPEKIIUHU €€ Pe3ysIbTaToB;

—OTBCTCTBCHHOCTD 3a  pe3ysIbTaT yqe6H0171 ACATCIIbHOCTHU U [DOATOTOBKH K

npohecCHOHALHON e TEIBHOCTH;
—IIPOSIBIIEHUE BBICOKONPO(ECCHOHAIIBHONW TPYI0BOM aKTUBHOCTH;
—y4acTHE B UCCJIEIOBATEILCKON M TPOCKTHOM paboTe;

—y4yacThe B KOHKypcax Mpo(ecCHOHaIbHOTO MacTepcTBa, OJUMIIMAZAX Mo mpodeccum,

BUKTOPHUHAX, B MPECAMCTHBIX HCACIIAX,
—COOJIO/ICHHIE ATHYECKUX HOPM OOIICHHUS TIPU B3aUMOJICHCTBUH ¢ 00yUJaIOMIUMUCH,
IPENoAaBaTeSIMUA, PYKOBOAUTEIIIMH MTPAKTHK;
—KOHCTPYKTHBHOE B3aMMO/ICHCTBHE B Y4EOHOM KOJIJICKTUBE;
—ACMOHCTpalHd HABBIKOB MCKIIMYHOCTHOT'O ICJIOBOTO 06H.[CHI/I}I, COLIMAJIBHOT'O UMUJI2KA,
—TOTOBHOCTB K OOIICHUIO ¥ B3aUMOEHCTBHIO C JIFOJBMH CaMOT'0 Pa3HOTo CTaTyca,

STHUYECKOH, PETUTHO3HON MPUHATICKHOCTH U B MHOTOOOPa3HBIX 00CTOATENbCTBAX;
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—C(OPMHUPOBAHHOCTD TPAXKTAHCKON MO3UINH;, YIACTUE B BOJOHTEPCKOM JBUKCHUY;

—MPOSIBIICHUE MUPOBO33PCHUECKUX YCTAHOBOK Ha TOTOBHOCTB MOJIOJIBIX JIFO/ICH K paboTe
Ha 6maro OTeuecTBa;

—IPOSIBIICHUE TIPABOBOI aKTHBHOCTH M HABBIKOB MTPABOMEPHOTO MOBEACHMS, YBAKCHUS K
3aKoHy;

—OTCYTCTBUE (DAKTOB MPOSBICHHUS HICOJOTHH TEPPOPH3MA U AKCTPEMHU3Ma CpPEIn
00yJaronmxcs;

—OTCYTCTBUE COIMAJbHBIX KOH(JIMKTOB Cpelud OOYyYarolIMXCs, OCHOBaHHBIX Ha
MEXKITMYHOCTHOU, MEXKPEITUTHO3HOM MTOYBE;

—y4acTHe B peajM3allidl  IPOCBETUTEIbCKHX IPOrPAaMM, TIOMCKOBBIX, BOCHHO-
UCTOPUYECKHX, KPACBETUECKUX OTPSIIaX U MOJIOACIKHBIX OObETMHEHUSIX;

—100POBOIBYUECKHE MHUILIMATUBBI 110 MOAISPKKH MHBAIHUIOB U MTPECTAPEIIBIX TPAKIAH;

—TPOSIBIICHUE DKOJOTHYECKOW KYJIbTYypbl, OEpeXHOTO OTHOIICHHS K POJHOW 3emile,
NPUPOAHBIM OoratcTBam Poccuu u mupa;

—JIEMOHCTpAIMsi YMEHUN M HaBBIKOB Pa3yMHOI0 MPHPOJOINOIL30BaAHUS, HETEPIUMOTO
OTHOIICHHUS K JIEHCTBUSAM, IIPUHOCSIIUM BPE]T YKOJIOTHH;

—JIEMOHCTpAIMsT HABBIKOB 3J0OPOBOTO 0O0Opa3a KU3HU U BBICOKUH YPOBEHb KYIBTYPBI
3I0POBBSI 00YyHAIOITUXCS;

—TPOSIBJIICHUE KYJIBTYphl TIOTpeOIeHUs] WHPOPMAIIMKA, YMCHUH W HAaBBIKOB ITOJIb30BAHMSI
KOMITBPIOTEPHON TEXHHKOW, HABBIKOB OTOOpPAa M KPUTHUYECKOTO aHaIM3a WHPOpPMAIMU, YMEHUS
OPUEHTUPOBATHCS B MHPOPMAIIMOHHOM IPOCTPAHCTBE;

—y4JacTHe B KOHKypcax IpoecCHOHAIHLHOTO MACTEPCTBA M B KOMAHTHBIX TIPOCKTaX;

—MPOSIBJIICHUE SKOHOMUYECKON U (PMHAHCOBOM KYJIBTYPbI, S)KOHOMUYECKOI IPaMOTHOCTH a
TaKkke COOCTBCHHOH aJCKBATHOW TIO3WIUK IO OTHOIICHUI0 K COIHUATbHO-DKOHOMHYECKOU

JIEHCTBUTEIILHOCTH.
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