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1 Crpykrypa mnporpaMmmbl 0011e00pa30BaTeJbHON  Yy4eOHOH  JTMCHMILIMHBI

MarteMaTuka

1.1MosscHUTEIbLHAA 3AIMCKA

[IporpamMma o6meobpazoBaTenbHON yueOHOM qucuunianHa Matemaruka, npeJHa3HadyeHa
JUIA W3YYeHUs MaTeMaTHKd B TpodeccHoHanbHbIX oOpasoBarenbHbix opranuzamusx CIIO,
peanu3yomux 00pa3oBaTeNbHYI0 NPOTPaMMy CpeAHEro oOIiero oOpa3oBaHMsS B Ipenenax
OCBOEHHSI OCHOBHOM npodeccroHanbHoi oOpazoBatensHoil mporpammsel CI1O (OITOIT CITIO) na
0a3e OCHOBHOIO 00IIero 00pa3oBaHus MPH MOATOTOBKE CHEIIHATMCTOB CPEHETO 3BEHA.

IIporpamma pa3spaboraHa Ha ocHoBe TpeboBanuii @PI'OC cpenHero o061ero
00pa3oBaHus, MPEIBIBIIEMBIX K CTPYKTYpPE, COJACP)KAaHUIO U PE3ysIbTaTaM OCBOCHUS y4eOHOU
JTUCIUILINHBI « MaTemaTuka, B COOTBETCTBUH ¢ PeKoMeHJaIusiMu 0 OpraHU3aIiy MOTyYeHUS
cpenHero o0miero o0pa3oBaHus B MpeAeNiaX OCBOCHHsI 00pa30BaTeIbHBIX MPOTPAMM CPEIHETO
npodeCCHOHAIBHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO 00IIEero oO0pa3oBaHUs C Y4YE€TOM
TpeOoBaHUi (hefepabHBIX TOCYJapCTBEHHBIX O0pA30BATEIbHBIX CTAHAAPTOB M IOIy4aeMOU
npodeccun WIM CIEUUATBHOCTH CPEJHEro MpodeccuoHanbHOro 00pa3oBaHMs (MUCHMO
JlemaprameHTa TOCYJIapCTBEHHOW MONMUTUKH B cepe moArotoBku padouux kaapos u JI1O
Muno6puayku Poccum ot 17.03.2015 Ne 06-259), ¢ yuerom TpebGoBanmii mojoxenus «O
pa3paboTke pabouux TMporpamMM 00I1e00pa30BaATENBHBIX YYEOHBIX IUCIUIUIMH OCHOBHOM
npodeccHOHaIbHOM  00pa3oBaTeNbHOW  MPOrpaMMbl  CPEAHEro  Mpo(ecCHOHAIBLHOIO
00pa3oBaHU».

Copepxanue nporpammbl «MartemaTrka» HampaBlIeHO Ha JOCTHKEHHE CIEAYIOUINX
Hene:

— obecnieueHne CPOPMHUPOBAHHOCTH MPEICTABICHUNA O COLMANBHBIX, KyJIbTYPHBIX H
UCTOPUYECKHX (paKTOpax CTAHOBIECHUS MAaTEMaTHKU;

— oOecrnieueHre  CPOPMHUPOBAHHOCTH  JIOTHYECKOTO, ANTOPUTMHYECKOTO u
MaTEeMaTHYECKOTO MBIIUICHHUS;

— oOecrieueHue CHOPMHUPOBAHHOCTH YMEHUH MPHUMEHSATHh TOJIYYCHHBIC 3HAHUS TIPH
PEIICHUN PA3TNYHBIX 3a/1a4;

— obecnieueHrne CGHOPMUPOBAHHOCTH TMPEACTABICHUH O MaTeMaTUKEe KaK 4YacTH
o011eyeoBeYecKoil KyJabTYphl, YHUBEPCAIBHOM S3bIKE HAyKH, MO3BOJISIOLUIEM OMNKCHIBATH U
U3y4aTh pealibHbIe MPOLIECCHI U SBICHUS.

B mporpamMMmy BKIIIOYEHO COJEp)KaHUE, HAMpPaBICHHOE HAa (OPMUPOBAHHE Y CTYJICHTOB

KOMIICTEHIIMHI, HEOOX0oauMBIX s kKadecTBeHHOro ocBoeHuss OIIOIT CITIO na 6a3e OCHOBHOIO
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obmrero oOpa3oBaHMsI C MOJYYEHHUEM CpeaHero olmero oopa3oBaHus MPOrpaMMbl TTOATOTOBKH
crienanucToB cpennero 3BeHa (ITIICC3).

[TporpaMmMa MOXET UCIIOJIL30BATLCS APYTUMH MPodeccCHnoHATLHBIME 00pa30BaTeIbHBIMH
OpTraHU3AIUAME, PEAUTH3YIOMUMHU 00pa30BaTEIBHYIO MPOTPAMMY CpelHEro o0Iero oopa3oBaHus
B mnpenenax ocBoeHuss ocHoBHOM OIIOIT CITO Ha 6a3e OCHOBHOro o0IIero oOpa3oBaHHS

(TIITICC3).

1.2 OO6mas xapakTepucTHKa 0011e00pa30BaTeIbHOI y4eOHOH JMCUMILIMHBI

MaremMaTuka

Matemaruka sBisierca (pyHIaMEeHTaIbHOUM 001e00pa3oBaTeNbHON TUCIUIUIMHON CO
CIOXHBIIMMCS YCTOWYUBBIM COJAEpPKAaHMEM U OOUMHU TpPeOOBAHUSAMH K TOATOTOBKE
oOyyJarouuxcsi.

B poheCCHOHATBHBIX 00pa3oBaTeNbHBIX OpTaHU3aIMsIX, peann3yromux
o0pa3oBaTeNnbHyI0 MporpaMMy cpefHero obmiero odpazoBanus B mpeaenax ocBoenus OIIOIT
CIIO na 0a3ze OCHOBHOrO OOIIET0 OOpa30BaHMs, HM3yUYEHUE MATEMATHUKH HUMEET CBOU
0COOCHHOCTH B 3aBUCUMOCTHU OT NMPOoQuiis mpohecCHOHATLHOTO 00pa30BaHusl.

I[Ipu ocBoennn cnenuanbHocTed CIIO  conManbHO-?PKOHOMHUYECKOTO  TpOoduiis
MaTeMaTHKa wu3y4daeTrcs Oojee yriayOlleHHO, Kak mpoduibHas ydeOHas JHCHIUIUIMHA,
YUUTHIBAIOIIAsl CHENU(UKY CHEIHAIbHOCTeH. DTO BBIpAKAETCS B COJEpKaHUU OO0yuYeHUS,
KOJIMUECTBE 4YacOB, BBIJCISAEMBIX HAa HM3yUY€HHE OTAEIBHBIX TEM IMPOrPaMMBbl, TIyOMHE HUX
OCBOCHUS CTYJCHTaMH, 00bEME M XapakTepe MPAKTUYCCKUX 3aHSTHUN, BHIAX BHEAYTUTOPHOM
CaMOCTOSITENIbHOM pabOThI CTY/IEHTOB.

OO0mue 1enu W3y4eHHs] MaTeMAaTUKU TPAJULIHUOHHO pEaTu3ylTCs B  YeThIpeX
HATPaBICHUSX:

— oO1ee npejacTaBIeHUe 00 UAESX K METO/IaX MaTEMaTHKU;

— WHTEIUIEKTyaJIbHOE pa3BUTHE;

— OBJIaJIeHHuEe HeOOXOIMMBIMHI KOHKPETHBIMU 3HAHUSIMHA U YMEHUSIMU;

— BOCHUTATEIbHOE BO3JICHCTBUE.

[Ipodunmzanmst 1ened MareMaTHYeCKOTO O0Opa3oBaHUs OTpakaeTcsa Ha BBIOOpE
NPUOPUTETOB B OpraHu3amuy ydeOHOM JesTenbHOCTH oOyuaromuxcsd. Jias comuanbHO-
IKOHOMHUYECKOTO Tpoduis mnpodeccnoHaIbHOTO 00pa3oBaHUS BBHIOOP IeNel CMemaeTcsl B
MparMaTH4eCKOM HaIIPaBJICHUH, MPEIyCMATPUBAIONIEM YCHIICHUE U PACIIUPEHHUE MPUKIATHOTO
XapakTepa HM3yueHUsl MaTeMaTHKH, MPEUMYIIECTBEHHOM OpHEHTAaluu Ha aJlrOpUTMUYECKUIN

CTHJIb TTO3HABATCIbHOM JCATCIIBHOCTH.



N3yuenne maTemMaTHKH Kak MpOoPUIHLHON 00111€00pa3oBaTebHON YUeOHOW AUCITUTUIHHBI,
YYHUTBIBAIOIICH crieninrKy ocBauBaeMbIX CTyaeHTamMu crieruanbHoctei CI10, obecnieunBaeTcs:

— BBIOOPOM PA3JIMYHBIX MMOAXO0/I0B K BBEJICHUIO OCHOBHBIX MOHSITHIA;

— GOpMHpPOBaHHEM CHUCTEMbl Yy4YeOHBIX 3aJaHui, oOecneuynBaromux d(PPeKTUBHOE
OCYIIECTBIICHUE BHIOPAHHBIX LIEJEBBIX YCTAHOBOK;

— o0oraiieHueM CHeKTpa CTWIeH y4eOHOHM IesATENbHOCTH 3a CUeT COIVIACOBAHUS C
BEIYIIUMU JICITCIbHOCTHBIMU XapaKTEPUCTUKAMU BBIOPAHHOW crienuaibHOCTU. [IpodunbpHas
COCTABJISAIONIAs OTPAKAETCS B TPEOOBAHUSAX, K IOATOTOBKE O0YYAIOIIUXCS B YACTH:

— o0mel  cucTemMbl ~ 3HAHMNA:  COAEpKATEIbHBIE  MPUMEPHI  HCIOJIb30BAHUS
MaTeMaTHYECKUX U U METOJ0B B MPOPECCHOHATLHON IEATEIIEHOCTH;

— YMEHHMIi: pa3inuue B ypOBHE TPEOOBaHUM K CII0KHOCTU MTPUMEHSEMBIX aJITOPUTMOB;

— TMPAKTUYECKOTO  HUCIONB30BaHUS  NPUOOPETEHHBIX  3HAHUH W yMEHHIl:
WHAUBUAYAIBHOTO YYEOHOIO OIbITa B MOCTPOCHUM MAaTEMaTHYECKHX MOJIEJeH, BBIMOIHEHUH
HCCJIEIOBATEIbCKUX MPOEKTOB.

Takum o0Opaszom, peanuzanus COACpPX AHWS yYeOHOW IUCIUIUIMHBI OPUEHTUPYET Ha
MPUOPUTETHYIO POJIb TIPOIECCYANbHBIX XapaKTEPUCTUK Y4eOHOW paldOoThl, 3aBUCIIIUX OT
npoduns mpodecCHoHaIbHOTO0 00pa30BaHusl, OMYUYEHHS OIbITa MCIOJIb30BAHUS MAaTEMaTHKU B
COJIepKaTeNbHBIX U MPO(ECCHOHATBPHO 3HAUYMMBIX CHUTyalUsiX IO CPaBHEHHUIO C (popmasibHO-
YPOBHEBBIMH  pe3yJIbTaTUBHBIMU  XapakTepucTukamu oOyueHus. CopaepxaHue ydeOHOM
JTUCIUIUIMHBL  pa3paboTaHO B COOTBETCTBUUM C OCHOBHBIMH COJEP)KATEIbHBIMU JTMHUSIMHU
o0y4eHus MaTeMaTHKe:

— anreOpavueckas JMHHS, BKJIIOYAIONIAs CUCTEMATU3AlMI0 CBEACHMW O YHUCIaX;
W3yueHHE HOBBIX U O00OOIICHHE paHee W3YUYEHHBIX orepanuil (BO3BEIIEHUE B CTEICHb,
U3BIICYCHHE KOPHS, JorapuMupoBaHUe, CHHYC, KOCUHYC, TAHT€HC, KOTAHTeHC U OOpaTHbBIE K
HHM); HW3y4Y€HHE HOBBIX BHJOB YHCIOBBIX BBIpAXKEHUH U (HOPMYJ; COBEPIICHCTBOBAHHE
MPaKTUYECKUX HABBIKOB M BBIYUCIHUTENIBHOU KYJIbTYpPbl, PACIIMPEHUE U COBEPILIECHCTBOBAHHUE
anredpandeckoro ammapara, c(pOpMHUpPOBAHHOTO B OCHOBHOM IIKOJIE, U €r0 MPUMEHEHHE K
pEIIeHHI0 MaTeMaTHYECKUX U MPUKIIAJHBIX 33]1a4;

— TeopeTUKO-(yHKIIMOHATbHAS JTUHHS, BKIIIOUAIONAs CHCTEMAaTU3allMI0 U pacIIUpeHHe
CBeNleHNH 0 (YHKIMSIX, COBEPIICHCTBOBaHUE TpahUUEeCKUX YMEHHUI; 3HAKOMCTBO C OCHOBHBIMHU
UACSIMH M METOJaMH MAaTeMaTHYeCKOro aHanmu3a B 00BeMe, IMO3BOJSIONIEM HCCIEA0BaTh
JJeMeHTapHble (YHKUMM W pellaTh MpocTeillline reoMeTrpuueckue, (U3MUecKHe W JIpyrue
MIPUKIIATHBIC 331a9H;

— JIMHUS ypaBHEHUN U HEPAaBEHCTB, OCHOBAaHHAs Ha IOCTPOCHUU U HUCCIETOBAHHUU

MaTEeMAaTHYECKUX MOJIENICH, MePeceKaroNIascs ¢ anredpanyeckor U TeOpeTUKO-PyHKITHOHATHLHON
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JUHUSAMH U BKIIOYAlollas pa3BUTHE, M COBEPLICHCTBOBAHME TEXHUKH ainre0panyecKux
npeoOpa3oBaHuil Ui pelleHrs YpaBHEHUN, HEPABEHCTB U cucTeM; (hOPMUPOBAHUE CITIOCOOHOCTH
CTPOUTH U HCCJIEI0BATh MPOCTEHIINE MATEMaTHUYECKHE MOAETH IPH PEIICHUH MPHUKIATHBIX
3a1ad4, 33/1a4 U3 CMEXHBIX U CIICUATBHBIX TUCIUILIHH;

— reoMeTpuyeckas  JIMHUSA,  BKIIOYAOU[as  HarjsAHble  OPEACTaBICHUS O
IPOCTPAHCTBEHHBIX (uUrypax © H3yuyeHHE UX CBOWCTB, (HOpMHpOBaHHE U Ppa3BUTHE
IPOCTPAHCTBEHHOTO  BOOOpa)KEHMs, pa3BUTHUE CIOCOOOB TI'E€OMETPUYECKHX H3MEPEHHH,
KOOPJMHATHOTO U BEKTOPHOT'O METOI0OB JIJIsl pEHICHHS MaTeMaTHUYeCKUX U MIPUKIAIHbIX 3a7a4;

— croxacTuUyeckas JIMHHS, OCHOBaHHAas Ha pa3BUTHUM KOMOHMHATOPHBIX YMEHUH,
MPEJICTABICHU O BEPOATHOCTHO-CTATUCTHYECKUX 3aKOHOMEPHOCTAX OKPYIXKAIOUIEro MHpa.
Paznenbl (TeMbl), BKIIFOUEHHBIE B COJICP’KaHUE YUEOHOW MUCHUILIIMHBI, SBISIOTCS OOMIMMH IS
Bcex mpoduieil nmpodeccuoHaIbHOr0 00pa3oBaHUS M IMPU BCeX 0O0beMax yueOHOro BpPEMEHU
HE3aBHCHMO OT TOrO, SIBIsSE€TCA Ju ydeOHas nuciuiuinHa «Martematuka» 0a30BOM WM
poUILHOM.

B rtemaTmueckoM maHe mNpOrpaMMbl Y4eOHBIH MaTepuall MpencTaBieH B (opme
YepeAyIOIerocsl pa3BEePTHIBAHHMSI OCHOBHBIX  COJIEPXKATEIbHBIX JIMHUH (anreOpandeckow,
TEOPETUKO-(PYHKIMOHAIbHOM, ypaBHEHUH M HEPaBEHCTB, '€OMETPUYECKOM, CTOXaCTHYECKOM),
YTO TO3BOJIAET TMOKO HCIOJIb30BAaTh MX PACHOJOXKEHHE M B3aUMOCBS3b, COCTABIATh pabouMii
KaJeHJapHBIA IJIaH, TO-pa3HOMYy uYepeays ydeOHble TeMbl (IJIaBbl Y4yeOHHUKa), YUMUThIBAs
npoduib TMpodeccCuoHaAIbHOrO o0OpazoBaHus, crneuuduky crnernuainbHoctu CIIO, rmyOuny
U3y4YeHHs MaTepuala, ypoBEeHb IMOATOTOBKH CTYIEHTOB TIO MPEIMETY.

N3zyuenune obuieoObpazoBaTeabHON yueOHOM MUCHMIUIMHBI «MaremaTtuka» 3aBepliaeTcs
MOJIBE/ICHUEM HTOTOB B (pOopMe IK3aMeHa B paMKax MPOMEKYTOUYHOM aTTecTalluu CTYACHTOB B
npouecce ocBoeHus ocHoBHOM OIIOII CIIO ¢ momydeHueM cpeaHero oodiiero odpazoBaHus
(IITICC3). B paznene mporpammbl «CoaepxaHue ydeOHOW AMCHUILIMHBY KYPCHUBOM BbIJIEJICH
MaTepHal, KOTOPbIi NpU HM3YYeHWH MaTeMaTHKU Kak 0a30BOH, Tak M MpOoQMIbHON yueOHOI

JAUCHUIIIIMHBI, KOHTPOJIIO HE IMOJJICKHUT.

1.3 MecTo y4yeoHoii 00111€00pa3oBaTeIbHOI YUeOHOI THCIUITHHBI MaTeMaTuka

VYuebHas aucuuiuiHa MaremaTuka sBIS€TCS Y4E€OHBIM IpPEAMETOM 00s3aTelnbHOM
npeaMeTHoii obnactu «Maremaruka u nHpopmarukay GI'OC cpeanero obiero oopazoBanus. B
MpoeCCHOHAIBHBIX ~ 00pa30BaTENbHBIX OPTaHHU3AlUAX, PEATU3YIONMX 00pa30BaTEIbHYIO
nporpammy cpemHero o6miero obpaszoBanus B mpeaenax ocBoeHuss OITOII CITIO na 06aze

OCHOBHOT'O 001ero obpa3zoBaHus, yyeOHas AUCIUIUIMHA «MaTeMaTuka» M3ydaeTcs B
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obmeobpazoBatenbHOM 1uKiIe yueOHoro Ttwrana OIIOIT CIIO wa 6a3e OCHOBHOTO 0O0IIEro
oOpaszoBaHusl C moiydeHueMm cpeaHero obmero oo6pazoanus (IIIICC3). B yueOHBIX maHax
[MIICC3 yuebnast mucumruinHa «MaTeMaTHKa» BXOIHUT B COCTaB OOMUX 00I1e00pa30BaTeIbHBIX
y4eOHBIX JUCHUHUIUIMH, (POPMHUPYEMBIX U3 00s3aTenbHbIX mpeameTHeix obmacteit ®I'OC cpennero
obmero  oOpaszoBanus, i cnemuanbHocter  CIIO  cooTBercTByromero  mpoguiis

poeCCHOHAIBHOTO 00pa30BaHUsI.

14 (I)OpMI/IPOBaHI/Ie JIMIHOCTHBIX pe3yJabTaToB BOCIIUTATEJIbHOM pQGOTLI

00y4YarIuXCcs

JIP 1. Oco3naronumii ce0si rpakJaHMHOM U 3aIIUTHUKOM BEJIMKOU CTPAHBI.

JIP2.ITposastoniuii AKTUBHYIO rpaXkIaHCKYIO MO3ULIHIO, JEMOHCTPUPYIOIIUI
NPUBEP)KEHHOCTh ~ IPHUHIMIAM  YECTHOCTH, MOPSAJOYHOCTH, OTKPBITOCTH, HSKOHOMHUYECKOMN
AKTMBHOCTHM MU yYaCTBYIOIIMH B CTyJACHYECKOM U TEPPUTOPUAIBHOM CaMOYIIPABICHUH, B TOM YHCIIE
Ha YCJIOBHSX JOOPOBOJBYECTBA, MPOIYKTUBHO B3aMMOJICUCTBYIOIIUM ¥ y4YacTBYIOIIMNA B
JIeSITeIbHOCTH OOIIECTBEHHBIX OpraHU3alui.

JIP3.CoOnmojatomiuii  HOpMBI ~ NPaBOIOPAAKA, CIEAYIOIIMHA  HJealaM  TpaXkJaHCKOTO
oO1recTBa, obecrieueHus: 6€30MacHOCTH, MpaBa u cBoOo A rpaxkaan Poccun. JIosbHBIN K yCTaHOBKaM
U TPOSIBJICHUSIM MpEACTaBUTENEH CyOKYJIbTYp, OTJIMYAIOIIMK KX OT TPYII C JECTPYKTUBHBIM U
JIEBUAHTHBIM IOBEJACHUEM. JIEMOHCTPUPYIOIIUN HENPUATHE U MNPEAYNPEKAAOMUNA COLUAIBHO
OIIaCHOE IOBEICHUE OKPYKAIOLIUX.

JIP4. TlposBismommii ¥ IEMOHCTPUPYIOMIUNA YBXKEHHE K JIIOASM TPyJa, OCO3HAIOIIMA
IIEHHOCTh coOCTBeHHOrO Tpynaa. Ctpemsmuiics K GOPMUPOBAHHUIO B CETEBOW Cpelie JTUYHOCTHO H
po¢eCCHOHATBHOTO KOHCTPYKTUBHOTO «IIH(POBOTO CiIeay.

JIPS./IeMOHCTpUPYIOIIUI IIPUBEPKEHHOCTh K POJHOM KYJIbType, HCTOPUUECKON MaMATHU Ha
ocHOBe J1100BH K PojauHe, pogHOMY Hapozly, Majiol poAuHe, MPUHITHIO TPAJAULMOHHBIX 1IEHHOCTEH
MHOTOHAllMOHAJIBHOTO Hapoaa Poccun.

JIP6. IIposBisatonuii yBaxxeHHe K JIFOASAM CTapLIEro MOKOJEHUS U TOTOBHOCTh K yYacTHIO B
COLIMAJIbHOU MOAECPKKE U BOJIOHTEPCKUX JIBUKCHUSIX.

JIP7. Oco3Hamoumid TPUOPUTETHYIO I[EHHOCTh JIMYHOCTH YEJOBEKA; yBa)KaroU[Ul
COOCTBEHHYI0 U 4YXYI0 YHUKAJIBbHOCTh B pa3IUYHBIX CHUTyalMsiX, BO BceX (opmax M BHIAX
JIeATEIbHOCTH.

JIPS. IlposBisroomuii 1 AEMOHCTPUPYIOIIMN YBaXEHHE K IPEICTABUTENSAM Ppa3IndHBIX

STHOKYJIBTYPHBIX, COIMAIBbHBIX, KOH(ECCHOHANbHBIX M HHBIX rpynn. Compu4yacTHOCTh K



COXPaHCHHIO, TMPEYMHOXCHHUIO W  TPAaHCISALUUU  KyJIbTYPHBIX  TPagulMid W  [EHHOCTEU
MHOTOHAIIHOHAILHOTO POCCHKCKOTO rOCy1apCTBa.

JIP9. CoOmroaronyii ¥ mponaranupyonyi mpaBuia 370poBoro u 0e3omacHoro odpasa
KHU3HH, CIOPTA; MPEAyNpPEeKIAI0NMNA 00 TMPEeoJ0JIeBAOIINN 3aBUCIMOCTH OT AJIKOTOJIs, Tabaka,
NICMXOAKTUBHBIX BEIECTB, a3apPTHHIX Urp U T.1. COXPaHSIONUHA MICUXOJIOTHYECKY0 YCTOWYHBOCTD B
CUTYaTHBHO CIIOXHBIX WJIH CTPEMHUTEIHHO MEHSIOIIUXCS CUTYAIHSsX.

JIP10. 3a0oTsmuiics 0 3alUTe OKPYKAIOIIEH cpebl, COOCTBEHHON M 4y»XOl 0€30MacHOCTH,
B TOM 4HCIIe TU(PPOBOH.

JIP11. IIposBisiromnii yBaK€HHUE K 3CTETHUECKUM IEHHOCTSIM, OOJIQJAIONINi OCHOBAMHU
ACTETUYECKOM KYJIBTYPHI.

JIP12. [TpuHumMaromuii ceMelHble 1IEHHOCTH, TOTOBBIA K CO3/IaHHUI0 CEMBbU M BOCHUTAHUIO
JeTeil; JICMOHCTPUPYIOIIMA  HENPHUSITAE HACHIMS B CEMbE, yXoJa OT POJUTEIbCKOM

OTBCTCTBCHHOCTH, OTKa3a OT OTHOIIICHHUM CO CBOMMH JCTbMHU U UX (1)I/IHaHCOBOI“O COACPpIKaHMs.

1.5 Pe3yabTaTrhl OCBOeHHSI 001I€00pa30BATEJbHOH y4eOHOH JAUCHMILIMHBI

MaremMaTuka

OcBoenue coaepkaHusi y4yeOHOW  JMCHUIUIMHBI «MaTemaThuka» obecrieunBaeT
JOCTH)KCHHE CTYJCHTAMU CJIEAYIOIIUX PE3yJIbTaTOB:

JINYHOCTHBIX:

1) chopMHpPOBaHHOCTH MPEACTABICHHUN O MaTEMAaTHKE KaK YHUBEPCATbHOM SI3bIKE HAYKH,
CPE/ICTBE MOJICTTUPOBAHUS SIBICHUN U TIPOLIECCOB, UEAX  METOJaX MaTeMaTHKU;

2) TOHMMaHWE 3HAYUMOCTH MATEMAaTHKH [UIS HayYHO-TEXHHYECKOro Mporpecca,
c(hOpMHUPOBAHHOCTH OTHOIIIEHUS K MATEMaTHKE KaK K YaCTH O0IIEeYeIOBEYECKOM KyIbTYPhI Uepe3
3HAKOMCTBO C UCTOPHEN pa3BUTHUSI MATEMATUKH, YBOJIFOLIME MAaTEMATHYECKUX HJICH;

3) pa3BUTHE  JIOTHYECKOTO  MBINUICHUS,  MPOCTPAHCTBEHHOTO  BOOOpa)KEeHHS,
AITOPUTMUYECKON KYJIbTYPhl, KpUTHYHOCTH MBIIIJICHHS HA YPOBHE, HEOOXOANMMOM Jist Oy Tytieit
npoecCHOHANBEHOM IEATEIBHOCTH, JUISI IPOIOJIKESHHSI 00pa30BaHus U caMOOOpa30oBaHMUS;

3) oOBNaJCHHE MATCMAaTUYCCKUMH 3HAHUSMH M YMCHHSIMHU, HEOOXOJUMBIMH B
MOBCETHEBHON KW3HU, TSI OCBOCHHUS COLMAIBHO-DKOHOMHYECKUX MUCHMUIUIMH W JUCITUTUTHH
MpoECCHOHAIBHOTO THKJIA, ISl TOdydeHus oOpa3oBaHHs B 001acTsIX, HE TpeOyrommx
yIayOJIeHHOW MaTeMaTUYECKOM MOATOTOBKH;

4) TOTOBHOCTh W CHOCOOHOCTH K OOpa30BaHHWIO, B TOM YHUCIIE CaMOOOpPa30BaHUIO, Ha
MNPOTSKEHUH BCEW MKU3HU; CO3HATENIbHOE OTHOILICHHE K HENpPepbIBHOMY O0O0pa30BaHUIO Kak
YCJIOBHIO YCIIEITHON MPOGECCHOHATHHON W OOIIECTBEHHOM €SI TEIIbHOCTH;

5) TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSATEILHOW TBOPYECKOH W OTBETCTBEHHOU



JeSITEIbHOCTH;

6) roTOBHOCTH K KOJUICKTUBHOW pabOTe, COTPYAHHYECTBY CO CBEPCTHHKAMHU B
00pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HOM, Y4eOHO-MCCIeI0BATEIbCKOM, POSKTHOW U APYTUX
BUJIAX JESATEIBHOCTH;

7) oTHoOIIEHHE K NPO(ECCHOHATIBHOW IESITEIBHOCTH KaK BO3MOXXHOCTH Y4YacTHs B
PELICHUH JTUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX IPOOIIEM;

MeTalpeaAMETHBIX:

1) yMeHHe CcaMOCTOSITEIBHO OINPENeNATh LENU JACATCIBHOCTH M COCTAaBIISTH IUIAHBI
JIEATEIbHOCTH;  CaMOCTOATENIBHO  OCYIIECTBIIATh, KOHTPOJIMPOBATH U KOPPEKTUPOBATh
JESATEIIBHOCTD; UCII0JIb30BaTh BCE BO3MOXKHBIE PECYPCHI ISl JOCTUKEHMS ITOCTABJICHHBIX LIETIEH
U peasin3aliy IUIaHOB JeSTEIbHOCTH; BEIOUPATh YCIEIIHbIE CTPATEIMH B PA3JIMUHBIX CUTYaALUX;

2) yMeHHE MPOAYKTHBHO OOIIAThCS W B3aUMOJCHCTBOBATH B IIPOLIECCE COBMECTHOM
NeSITeTbHOCTH, YUYUTHIBATh MMO3UIIMU APYTUX YUYACTHUKOB JEATEILHOCTH, 3Q(EKTUBHO pa3pemiaTh
KOH(JIUKTHI;

3) BiaJicHHME HABBIKAMHU I103HABATEIILHOM, y4eOHO-HCCIICIOBATEIILCKOW M IMPOCKTHOU
JESTEIbHOCTH, HaBBIKAMU  pa3pelleHuss MpolsieM; CHOCOOHOCTb U TOTOBHOCTb K
CaMOCTOATEIIBHOMY ITOMCKY METOOB PELICHUs IPAKTUYECKUX 3a1ad, IPUMEHEHUIO Pa3JIMYHbIX
METOJIOB [T03HAHMUS;

4) TOTOBHOCTh M CIHOCOOHOCTH K CaMOCTOSITEJIBHOW HH(OPMAIMOHHO-TI03HABATEIbHON
JeSITEIbHOCTH, BKIIIOYasi YMEHUE OPHUEHTUPOBATHCS B Pa3IMUHBIX MCTOYHHMKAX HH(OpMaluy,
KPUTHYECKH OIIEHMBAaThb W HMHTEPIPETUPOBATh HH(GOPMALIMIO, MOJYyYaeMyl0 M3 pa3IU4HbIX
HUCTOYHUKOB;

5) BiajieHUE SI3BIKOBBIMH CPEJCTBAMH: YMEHHUE SICHO, JIOTUYHO M TOYHO HM3JIaraTh CBOIO
TOYKY 3PEHHSI, UCIIOIb30BaTh aICKBAaTHBIE A3BIKOBBIE CPEICTBA;

6) BnaneHHe HaBBIKAMHU MO3HABATEIbHOH pe(IEKCUH KaK OCO3HAHHS COBEPIIAEMBIX
JIEMCTBUM U MBICIUTEIIBHBIX IIPOLECCOB, UX PE3YyJIbTaTOB U OCHOBAHUM, IPAHUL] CBOETO 3HAHUS U
HE3HaHMS, HOBBIX MIO3HABATEIbHBIX 3a/1a4 U CPEJICTB JUIS UX JTOCTUKEHUS;

7) UeNneyCTPeMJICHHOCTh B TIOMCKax W TPUHITHH PEIICHHH, COOOPa3sUTEeIbHOCTh WU
UHTYHUIMS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTaBIECHUH; CIOCOOHOCTh BOCIPHUHUMATD
KpacoTy ¥ TapMOHUIO MUPA;

NpeIMeTHbIX:

1) chopMupoBaHHOCTH MPEACTABICHHH O MaTeMaTHKE KaK YacTH MHUPOBOW KyJBTYPHI U
MeCcTe€ MaTeMaTUKU B COBPEMEHHOM IMBWIM3ALMM, CIIOCOOAX ONUCAHMs SIBIEHUI peaJbHOro
MHUpa Ha MAaTEMaTU4YECKOM SI3BIKE;

2) chopMHPOBAHHOCTh TPEACTABICHUN O MAaTEeMATHYECKUX MOHATHAX KaK BaKHEHIITMX
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MaTEMaTUYECKUX MOJEIAX, [T03BOJIAIOIIMX ONKMCHIBATE U U3y4aTh Pa3HbIE IPOLECCHl U SBICHUS;
IIOHMMAHHE BO3MOKHOCTH aKCMOMAaTU4YECKOr0 TOCTPOCHUS MaTEMaTUYECKUX TEOPHIA;

3) BIaJeHUE METOAaMH J0Ka3aTeIbCTB U aJITOPUTMOB PEIICHHS, YMCHUE UX IPUMEHSITB,
IIPOBOJIUTH JOKA3aTEJIbHbBIE PACCYKICHUS B X0/ PEILICHHUS 3aa4;

4) BnaJicHUE CTAaHIAPTHBIMH MPUEMaMU PELICHUS PAHOHAIBHBIX M UPPALMOHAIBHBIX,
[IOKA3aTEeNbHBIX, CTEINEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUH M HEPABEHCTB, UX CHCTEM;

HCIIOJIb30BAHUEC I'OTOBLIX KOMIIBIOTCPHBIX MPOTpaMM, B TOM YUCIIC IJId IMTOMCKA IYTHU PCIICHUA U

WJUIFOCTPALIMM PELLECHUs YPAaBHEHUN U HEPABEHCTB;

5) chopMUPOBaHHOCTh MPEACTABICHHH 00 OCHOBHBIX MOHATHUAX MAaTEeMATHYECKOTO
aHalM3a M MX CBOWCTBaX, BJaJeHUE YMEHHMEM XapaKTepu3oBaTh IOBeAeHUE (YHKUHUH,
HCIIOJIb30BAHUE ITOJIYYEHHBIX 3HAHUM JUUIS OIIMCAHUS Y aHAJIN3a PEAJIbHBIX 3aBUCHUMOCTEN;

6) BiaJiIcHUE OCHOBHBIMHU MOHSATHSIMHU O IUIOCKMX U MPOCTPAHCTBEHHBIX T€OMETPHUCCKHX
¢durypax, ux OCHOBHBIX CBOMCTBaxX; C()OPMHUPOBAHHOCTb YMEHHMS paclio3HaBaTh r€OMETpUUECKHE
Gurypel Ha yepTekax, MOJEISIX M B pEalbHOM MHUPE; NPUMEHEHHE H3YYCHHbIX CBOMICTB
reoMeTpuueckux ¢uryp u QGOopMyn JUIS peIIeHHs TEeOMETPUYECKHX 3a1ad W 3adad C
IIPaKTUYECKUM COJEPIKAHHUEM;

7) chOpPMHPOBAHHOCTh MPEICTABICHUN O MpoleccaXx | SBICHHUAX, HMMCIOLIHNX
BEPOSITHOCTHBIA XapaKTEP, CTaTUCTUYECKUX 3aKOHOMEPHOCTAX B PEAIBHOM MHpPE, OCHOBHBIX
MOHATHUAX AIEMEHTAPHON TEOPHM BEPOSITHOCTEW; YMEHHIM HaXOAUTh U OLEHUBATH BEPOATHOCTU
HACTYIUJICHUS] COOBITUI B MPOCTEUIINX MPAKTUUYECKUX CUTYalUsX U OCHOBHBIE XapaKTEPUCTUKU
CIIy4alHbIX BEJIMYHH;

8) BnageHWE HABBIKAMH HCIOJB30BAHUS TOTOBBIX KOMITBIOTEPHBIX MPOrpaMM IpH

PCIICHUHU 3a1a4.
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2 CrTpykTypa H cojaep:kaHue 0011e00pa30BaTeIbHOI Yy4eOHOH JMCUMILIMHBI

MarteMaTuka

Beenenue.

Matematuka B Hayke, TEXHHKE, HSKOHOMHKE, HH(POPMAIMOHHBIX TEXHOJOTUSAX U
MIPAaKTUYECKOW JieATeNbHOCTH. llenm W 3amaum  W3ydeHHs MaTeMaTUKH @PU  OCBOCHUH
crnenuainpuocteii CIIO.

AJIT'EBPA.

Pa3Butue nounsTus o uncie.

Lenble u panrioHanbHble yncia. JlelicrBurenbHble uncia. [IpuOamkeHHble BHIYUCICHUS.

KommnekcHeie uncia.

Kopnu, crenenu u norapu@msi.

Kopuu u crenenun. KopHu HatypaiabHOW CTENEHM U3 4MCla U UX cBolicTBa. CTeNeHu ¢
paluMoOHAIbHBIMU TOKa3aTeNIMH, UX CBOMCTBA. CTENEHH C NIEWCTBUTENIBHBIMU IOKA3aTEJISIMU.
CBolicTBa CTETNICHH C JICHCTBUTEIBHBIM Toka3ateneM. Jlorapugm. Jlorapudm yucia. OcHOBHOE
Jorapudmuueckoe TOXecTBO. JlecaTuuHble U HaTypaibHble JJorapudmel. [IpaBuna neicTeuil ¢
norapudpmamu. Ilepexon k HoBoMy ocHoBaHuI0. [IpeoOpa3oBanue anredGpandeckux BbIpaKEHUH.
[IpeoOpazoBanre  palMOHATIBHBIX, HPPANMOHAIBHBIX  CTEMEHHBIX, TOKAa3aTeNbHBIX U
Jorapu(pMHUUECKUX BbIPAXKEHHH.

[IpakTrueckue 3aHsTHS.

ApudmeTrnueckue ACWCTBUS HAA YHCIAMHU, HAXO0XACHUE NPUONMIKEHHBIX 3HAUYCHUI
BEJIMYMH U MOTPEIIHOCTeH BhIYMCICHUN (a0COTIOTHON U OTHOCUTENBHOM), CPAaBHEHHE YMCIIOBBIX
BBIpOKEHMI. BpluncieHne M cpaBHeHME KOpHEH. BpINONIHEHHE pacyeToB C paJuKalamH.
Pemienne mppanuoHanbHbIX ypaBHeHHI. HaxokneHue 3HaA4eHUW CTEeNEeHEH ¢ pallMOHAIbHBIMHU
nokazatensimu. CpaBHeHue cteneHed. [IpeoOpa3oBaHusl BBIpaXCHHH, COAEpXKAIINX CTETICHH.
Pemienne mokaszaTenbHbIX ypaBHEeHHMM. Pemenue mpuknanseix 3agad. HaxoxaeHue 3HaueHUi
jgorapudma IO MPOU3BOJILHOMY OCHOBaHHIO. llepexol OT OJHOrO OCHOBaHMS K JPyroMmy.
Brruncnenune u cpaBHenue jorapudmos. JlorapudpmMupoBaHue U MOTEHIMPOBAHUE BBIPAXKEHUU.
[TpuOn>keHHbIE BBIUMCICHUST M pPELIeHUs MPHUKIaAHbIX 3aaad. Perienue sorapupmMudeckux
YPaBHEHHUHU.

OCHOBBI TPUTOHOMETPUUA

OCHOBHBIE IOHATHSL.

Pannannas mepa yria. BpamarensHoe nBmxeHne. CUHYC, KOCUHYC, TAHT€HC U KOTAHTE€HC
qHClIa.

OcHoBHBIC TPUTOHOMCTPUYCCKHUC TOXKACCTBA.
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®opmynbl  nipuBeneHusA. DPopmyinbl  ciokeHus. Dopmynbl  yaBoeHUus Dopmylibl
IIOJIOBUHHOTO yTJIa.

[IpeoOpa3oBanusi MPOCTEUIIMX TPUTOHOMETPUYECKUX BhIpakeHUil. IIpeoOpazoBanue
CYMMBI TPUTOHOMETPUUYECKUX (DYHKIMI B IPOM3BEICHUE U MTPOU3BEICHUS B CyMMY. Bripaxkenue
TPUTOHOMETPHUUYECKUX (DYHKIMN Yepe3 TAHI'€HC TOJIOBUHHOI'O apTyMEHTa.

Tpuronomerpuueckue ypaBHEHUs U HepaBeHCTBA. IIpocreiine TpUrOHOMETPUYECKHUE
ypaBHeHus. [Ipocreiiine TpUroHOMeTpU4ECKUEe HEPABEHCTBA.

OOpatHble TpUTOHOMETpUYECKUE PYHKIUU. APKCHHYC, apKKOCHHYC, apKTaHT'€HC.

[IpakTnueckue 3aHsTHS.

Paguannblii MeTO U3MEPEHHUS YIJIOB BPALICHUS U CBA3b € IpalyCHON Mepoi. OCHOBHBIE
TPUTOHOMETPUUECKHUE TOXKAECTBA, (POPMYJIbI CIOKEHHUS, YABOEHHUS, NMpPeoOpa3oBaHUE CYMMbI
TPUTOHOMETPUYECKMX  (YHKIMH B  TNPOW3BEICHHE, MPEOOpa3oBaHHE  IPOHU3BEACHUS
TpUrOHOMETpUUYECKUX (YHKIMHA B cymmy. [Ipocteifiine TpUroHOMETpUUYECKUE YPABHEHUS U
HepaBeHcTBa. OOpaTHbIe TPUTOHOMETPUYECKHE (PYHKIIUH: apPKCUHYC, apKKOCUHYC, ApDKTaHI'€HC.

®YHKLWN, UX CBOMCTBA U TPAGUKH.

@ynkuun. OOnacTe oOmnpeneneHuss W MHOXKECTBO 3HadeHUH; rpaduk QyHKIUH,
noctpoeHue rpadukoB (QyHKIMM, 3alaHHBIX pPa3TUYHBIMU criocobaMu. CBOHCTBAa (QYHKLHU.
MOHOTOHHOCTh, YE€THOCTb, HEYETHOCTh, OIPAaHUYEHHOCTh, IEPUOIUYHOCTh. [IpoMexyTku
BO3pacTaHusd W YObIBaHMs, HauOojblllee M HAUMEHbIIEE 3HAYEHUs, TOYKU OIKCTpeMyMa.
I'paduueckas unTepnperanus. Ilpumepsl (YHKIMOHATBHBIX 3aBUCUMOCTEH B pealbHBIX
nporeccax M sBileHUsAX. Apudmernueckue omnepauuu Haa QyHKuusMu. CroxHas (QyHKIHS
(xomnozunus). Ilonstue o HempepbiBHOCTH (QyHKIMH. OOpaTtHble ¢(yHkunu. OO6nacthb
omnpezeneHuss U oOiacTe 3HaueHUHW oOpatHOM ¢yHkuuu. ['padux oOpaTtHON GyHKIUU.
CreneHHsble, Moka3aTelbHbIe, JIorapuMudeckue U TpuroHomerpuueckue ¢pyHkuuu. ObpatHble
TPUTOHOMETpUYECKHE (DYHKIIUH.

Onpenenenus ¢yHKuud, ux cBodcTtBa u rpaduxu. [IpeoOpasoBanusi rpaduxos.
[TapannenpHblii TEpEeHOC, CHUMMETPUS OTHOCHUTENIBHO OCEH KOOpAMHAT U CHUMMETpPHUs
OTHOCHUTEJIBHO Hayaja KOOpAMHAT, CHMMETPHS OTHOCUTENIBHO IpPSIMOH y = X, PacTsKEHUE U
CKaTHE BJOJIb OCEH KOOpAUHAT.

[IpakTueckue 3aHsATHS.

IIpumepsl 3aBUCHMOCTEM MEXIy NEPEMEHHBIMH B PEabHBIX IPOLECCAX M3 CMEXHBIX
nucturinH. Onpenenenue pyuaknuii. [loctpoenne n uyrenue rpadpuxoB dynkumii. Mccnenopanue
¢ynkuuu. CBoiicTBa NUHEHHOM, KBaJApaTUYHOM, KYyCOUYHO-TMHEWHOW M JPOOHO-JIMHEHHOM
¢yukuuii. HenpepeiBable 1 nepuonuueckue GpyHkiun. CBoiicTBa U rpaduku cuHyca, KOCHHYCa,

TaHreHca W kotanreHca. OOpaTHbeie QyHKIIMK U uX rpaduku. OOpaTHBIE TPUTOHOMETPUUECKHE
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bynkuuu. [TpeobpazoBanus rpaduka pyHknun. ['apMoHnYecKre KoeOaHus.

[Mpuknanueie  3amaun. IlokaszarenbHble, JIOrapUPMHUECKUE, TPUTOHOMETPUUYECKHE
YpaBHEHHUS U HEPABEHCTBA.

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A.

[TocnenoBarensHocTH. CrIOCOOBI 3a/1aHUSI M CBOWMCTBA YHMCIIOBBIX MOCIEI0BATEILHOCTEH.
IlonsiTue o mpenene mnocinegoBaTenbHOCTH.  CyIECTBOBAHME — Ipefena MOHOTOHHOM
OrpaHMueHHOM nocnenoBarenbHOcTH. CyMMHpOBaHME TOcienoBaTeNbHOCTEN. beckoHeuHO
yObIBaroIasi FeOMETpUUECKasi POTPECCUS U €€ CyMMa.

[TpousBonnas. [lonatue o mpou3BOIHON (PYHKIIMH, €€ TEOMETPUUYECKHH M (U3NIECKUIA
CMBICI. YpaBHEHHE KacaTelbHOW K rpaduky ¢yHkuuu. [Ipous3BogHbIe CyMMBI, Pa3HOCTH,
Mpou3BeeHUs, YacTHble. [IpoW3BOAHBIE OCHOBHBIX AJIeMEHTapHbIX QyHKIMHA. [IpumeHeHue
IPOM3BOIHON K HCCIeNoBaHNI0 (QYHKIMHA M mocTpoeHuio rpadukoB. [IponsBoanbie oOpaTtHON
(GYHKIMM W KOMIO3UIMH (YHKIUHU. [IpuMepsl HCIOIB30BaHUS MTPOU3BOIHON ISl HAXOXKIACHUS
HaWJIy4dllero penieHus B MPUKIAJHbIX 3ajJadax. Bropas mpousBojHas, €€ reoMeTpUYEeCKUui U
busnueckuit cmpici. HaxoxieHue ckopocTu Aiis mpoiiecca, 3aAaHHOro GopMyIioil u rpadukom.

[Ipumepsl mpuMeHeHUss UHTerpaia B Qu3uke U reoMmerpuu. IlpakTudeckue 3aHATHS.
YucnoBas  MOCIENOBATEIbHOCTb,  CIIOCOOBI €€  3aJaHMs,  BBIYMCICHUS  YJICHOB
nocneaoBarenbHocTH. [Ipenen nocnaenoBaTenbHOCTH. beckoHeuHO yObIBarolas reoMeTpuyecKas
IIPOrPECCHSL.

[IpousBogHasA: MEXaHUYECKUA M TEOMETPUYECKUN CMBICI IPOU3BOJHOM. YpaBHEHUE
KacatenbHOM B obOmem Buzae. IlpaBuna u  ¢opmynsl auddepeHurpoBanus, Tadiuna
MIPOU3BOJHBIX 3JIEMEHTapHbIX (pyHkuui. MccnenoBanue (QpyHKIMH C MOMOUIBIO MPOU3BOIHOM.
Haxoxnenne HanOosblIero, HAMMEHbBILIETO 3HAUYEHUS M DKCTPEMAIbHBIX 3HAYEHMH (YHKIMH.
WuTterpan u nepBoodpazHasi.

YPABHEHUA 1 HEPABEHCTBA.

VYpaBHeHUs U CHCTEMbI ypaBHEHUI. ParrionanbHble, MppaloHalbHbIe, IOKa3aTeNbHbIE U
TPUTOHOMETPUYECKUE YpaBHEHUS U CHCTeMbl. PaBHOCWIBHOCTb YpaBHEHUW, HEPaBEHCTB,
cucreM. OCHOBHbBIE TMpPHEMbl WX pelIeHHus (pa3io’KeHHEe Ha MHOXKUTENM, BBEJIEHHE HOBBIX
HEM3BECTHBIX, MOJCTaHOBKA, rpaduueckuii  Mmeton). HepaBencrtBa.  PannonanbHble,
UppalMoOHaTIbHBIE, TOKA3aTEeIbHbIE U TPUTOHOMETpUYECKHE HepaBeHCTBA. OCHOBHbBIE IPUEMBI UX
pemenusi. Mcronp3oBaHue CBOMCTB M TpadukoB (PYHKIUN TMpU peEHICHUHW YpaBHEHUU |
HepaBeHCTB. Meton uHTepBaioB. M3o00pakeHHME Ha KOOPAMHATHOM TUIOCKOCTH MHOXKECTBA
pellIeHni ypaBHEHUIN U HEPABEHCTB C ABYMsI IEPEMEHHBIMU U UX CUCTEM.

Ilpuknanueie 3agaun. IlpuMeHeHume MareMaTH4EeCKMX METOAOB Ul PELICHUS

CoOJIepKaTeNbHbBIX 3aJ]a4 U3 pa3IM4HbIX o0nacTell HaAyKu U MpakTuku. MHTepnperarus
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pe3yJIbTaTa, y4eT pealbHbIX OTPAaHUYEHUN.

IIpakTHyeckue 3aHsTHS.

Kopuu ypaBuenuii. PaBHOcmnbHOCTH ypaBHeHuil. [IpeoOpa3oBaHue ypaBHEHUIA.
OcHoBHBIE TpHUEMBI pELIEHUS ypaBHEHUH. PemieHue cucrem ypaBHeHMil. Mcrosnb3oBaHue
CBOWCTB U IrpauKOB (PYHKLUH JUIsl peLICHHs] ypaBHEHUI U HEPaBEHCTB.

KOMBHUHATOPHKA, CTATUCTUKA 1 TEOPUS BEPOSTHOCTEN.

DneMeHTbl KOMOMHATOPUKH.

OcHOBHBIE TOHATHS KOMOMHATOPMKHM. 3aJauyd Ha IOJCYeT 4YHCcla pa3MelleHuil,
IEPECTaHOBOK, coueTaHuil. Pemenue 3a1a4y Ha nepe®op BapUaHTOB.

OneMeHTsl Teopuu BepoaTHOcTell. CoOBITHE, BEPOATHOCTh COOBITHS, CIOXKEHHE U
yMHOKeHue BeposiTHocTel. [IoHsATHE 0 HE3aBUCHMOCTH COOBITHI.

DOneMeHTbl ~MaTeMaTH4ecKoM craTucTuku. [lpencraBieHue gaHHbIX — (TaOJIMLIBI,
arpaMMmsl, rpaduku), reHepajbHas COBOKYIIHOCTb, BBIOOpKa, cpeiHee apupMETHUYECKOe,
Meauana. [Tonsarue o 3amayax MaTeMaTUYECKON CTATUCTUKH.

[IpakTrueckue 3aHsTHS.

Hctopus pa3BUTUS KOMOMHATOPUKH, TEOPUH BEPOSITHOCTEN M CTATHCTUKU U UX POJb B
pasnuyHbIX cepax dermoBeueckod >kuzHeaesTenbHOCTH. IlpaBuna xomOuHaTopuku. Pemienue
KOMOMHATOPHBIX 3a]1a4.

[IpuknanHble 3a1a4u.

Kraccuueckoe omnpeneneHue BEpOSTHOCTH, CBOWCTBA BEPOATHOCTEH, TEOpEMA O CyMMeE
BeposATHOCTEW. Brruncienne BepositTHocTell. Ilpuknannsie 3amaun. IlpencraBieHne 4MCIIOBBIX
JnaHHbIX. [IpukiagHele 3axa4n.

I'EOMETPUHAI.

[IpsiMble ¥ IIIOCKOCTH B IPOCTPAHCTBE.

B3anMHOe pacnosiokeHue AByX NpsMBIX B IpocTpaHcTBe. [lapamienbHOCTE MpsMoON U
mockoctd. IlapamtenpHOCTh  IUIOCKOCTEH. [lepreHIUKYIApHOCTh MPSMOM M IIOCKOCTH.
[lepnenauKkynsp M HaKJIOHHAsA. YTOJ MEXAY NPSIMOW M IUIOCKOCTBIO. JIByrpaHHBIN yros. Yroi
MEXOy  IIOCKoCTAMHU.  [lepmeHauKynspHOCTH  NIBYX  IUIOCKocTe.  ['eomerpuueckue
npeoOpa3oBaHUsl  MPOCTPAHCTBA: MapajuleIbHBI  MEPEeHOC, CHUMMETPHUs  OTHOCHUTEIIBHO
miockoctd.  llapamnensHoe  mpoexktupoBanue. Ilmomans  OpTOrOHAIBHOM — MPOEKLMH.
N3o0paxkeHne MpPOCTpaHCTBEHHBIX (uryp. Muororpanauku. Bepmunbl, pebpa, rpaHu
MHOTrOTrpaHHuKa. Pa3BepTka. MHOrorpanHsie yribl. BbeImykiabie MHOrOrpaHHUKH. Teopema
Oninepa. [Ipusma. Ilpsmas u HaknonHas npusma. [IpaBunbHas npusma. [apamnenenunen. Ky6.
ITupamupa. [IpaBriibHas nupamuaa. Y cedeHHas nupamuaa. Terpasap.

Cummerpun B KyOe, B mapajuienenumnene, B mpusme u nupamuze. CeueHus Kyoa, mpu3Mbl
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u nupamuabl. [IpencraBieHre o MpaBUIBHBIX MHOTOIpaHHUKax (TeTpajiape, KyOe, OKTa’ape,
JIoJleKkadipe U ukocayape). Terna M moBepXHOCTH BpaieHus. L{unuHap u KoHyc. YcCedeHHBIH
KoHyc. OCHOBaHUE, BHICOTa, OOKOBAs IIOBEPXHOCTH, 0Opa3yromias, pa3BepTka. OceBble CeUeHUs U
ceueHus, napamienbHbie ocHoBaHMIo. Illap u cdepa, ux ceuenus. KacarenbHas MIOCKOCTh K
chepe.

N3smepenust B reomerpun. [logoOue Tten. OTHOIIEHWS IUIONMIAACH TOBEPXHOCTEH U
00beMoB mOM00HBIX Ten. KoopmuHaTel W BeKTOpHL [IpsiMoyronbHasi (IeKkapToBa) cCUCTEMa
KOOpJAMHAT B mpocTpaHcTBe. DopMmysa pacCTOSHUS MEXKIy ABYMS TOUKaMHU. YpaBHEHHs CQeEphl,
IJIOCKOCTH U npAMol. BekTopbel. Moayinb BekTopa. PaBeHCTBO BekTOpOB. CI105KE€HHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. Pa3nokeHre BEKTOpa M0 HANpPaBICHUSIM. YTOJ MEXIY ABYyMs
BekTopamu. Ilpoekuust BexkTopa Ha ochb. Koopaunatsl BekTopa. CkalspHOE NPOU3BEICHHE
BEKTOpOB. lcrnosb30BaHME KOOPAMHAT W BEKTOPOB IIPU PEUICHUM MAaTEMaTU4YECKUX U
MPUKIAIHBIX 33]1a4.

[IpakTnueckue 3ansATUA. [IpU3HAKM B3aMMHOrO PacHoJIOKEHUS MNPSIMBIX. YTOI MEXAY
IpsAMbIMU. B3anMHOE pacronokeHue NpsMbIX M IUIOCKOCTEW. Ilepnenaukysip U HaKkJIOHHAsA K
IJIOCKOCTH. YTOJI MEXY IPSAMOM U IJIOCKOCTBIO. TE€OpeMBI 0 B3aMMHOM PACIIOJI0KEHUH TPSIMOU
U IUIOCKOCTH. Teopema o Tpex nepneHAuMKyisapax. IIpu3Haku v cBONCTBA mHapauielbHBIX H
NEPHEHAUKYIIAPHBIX IUIOCKOCTEH. PaccTosHMEe OT TOYKM [0 IUIOCKOCTH, OT IIPSIMOM 10
IIJIOCKOCTH, PAaCCTOSTHUE MEXKIY IUIOCKOCTAMM, MEXIY CKPEIIMBAOIIMMUCS INPSIMBIMU, MEXKIY
IIPOU3BOJIBHBIMU (purypamu B mpocTtpanctse. [lapannenbHoe NpoeKTHPOBaHUE U €ro CBOICTBaA.
TeopeMa o0 1uiom@aay OpPTOrOHAIBHOM IPOCKLUHM MHOIOYroJIbHMKA. B3anMHOE pacrionoxeHue
IPOCTPaHCTBEHHBIX GUryp. Paznuunble BUIbl MHOrorpaHHUKOB. Mx u3oOpaxenus. CeueHus,
pa3BEepPTKM MHOTOTpaHHUKOB. Ilnomanes moBepxHOCTH. BHIbl CMMMETpuil B IIPOCTPAHCTBE.
CumMeTpHs Ten BpallleHUs © MHOTOTpaHHUKOB. Beruncnenue miuomazaeit u o0bemMoB. BekTopsl.
[HenictBusgs ¢ Bekropamu. JlekapToBa CHUCTEMa KOOPAWHAT B IIPOCTPAHCTBE. Y PaBHEHUE
OKpPY)XKHOCTH, c(epbl, IUIOCKOCTH. PaccTosHuMe Mexay Toukamu. JIeHCTBHS € BEKTOpaMu,
3alaHHBIMA  KOoopanHaTaMH. CKalasipHOE TIPOM3BENCHHE BEKTOPOB. BeKTOpHOE ypaBHEHHE
IIPSIMOM U IJIOCKOCTH. VIcronp30BaHNe BEKTOPOB IIPH 10KA3aTEIBCTBE TEOPEM CTEPEOMETPHUN.

JUia BHEayIUTOPHBIX 3aHATHM CTyJEHTaM Hapsly C pELIeHMEM 3a7ad U BBIIIOJHEHUS
NPAaKTUYECKUX 33JaHUH MOXHO MPEUIOKUTH TEMbI HCCIIEJOBATENIbCKUX U pedepaTUBHBIX padoT,
B KOTOPBIX BMECTO CEPUM OTHAEIBHBIX MEJIKUX 337a4 U yIPaKHEHUN NPEAararoTcs CIO)KETHbBIE
3a/laHusl, TPEOYIOIMKE JUIUTEIbHON pabOThl B paMKax OJHON MaTeMaTHYECKON CHTyalluH. DTH
TEMBl MOTYT OBITh KaK MHIUBUAYAJIbHBIMU 3alaHUSIMH, TaK U TPYNIOBBIMU JJISI COBMECTHOTO
BBIIIOJIHCHUS UCCIICIOBAHHUS.

[TpumepHbie TeMbI pedepaToB (JI0KJIAT0B), UCCIEA0BATENBCKUX POeKTOB: HenpepriBHbIE
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npobu. IlpumeHeHHe CIOXKHBIX IMPOIEHTOB B 3KOHOMHUYECKHMX pacuerax. llapamiensHoe
npoektupoBanue. CpeJHUE 3HAYEHUS U UX IPUMEHEHUE B CTaTUCTUKE. BekTopHOe 3a1aHue
OpsSAMBIX W IUIOCKOCTEH B mpocTpaHcTBe. ClOXKEHHE TapMOHUYECKHX KOJIeOaHUH.
I'paduueckoe pelnieHue ypaBHEHMH M HepaBeHCTB. IlpaBuiibHBIE M TOJIyIpaBUIIbHBIE

MHOTI'OI'PaHHHUKMU. Konnueckne ceyeHus B UX IMPUMCHCHHUE B TCXHUKE.

2.1 O6beM o0mIc0Opa3oBaTEIbHOM Y4eOHON TUCHMIUIMHBI M BHABI Y4eOHOI

padoThbI
By yueOHoil 1esiTeIbHOCTH O0bem yacoB Bcero
MaxkcumaJjibHasi Harpy3ka (Bcero) 294
Oo6s13aTesibHAsA ayIUTOPHAs y4eOHAasi HATPY3Ka (Bcero) 270
B Tom yucie:
JIEKIIUU 111
PaKTUKH 159
IIpomeskyTouHnas arrecranus B popme IK3aMeHa

2.2 TemaTnueckuii 1MmjIaH W coJep:kaHue 00HIe00pa3oBaTENbHOM

yueOHOH qucuMIuInHbl MaTemMaTuka

HaunmenoBanue Copep:xanue yueOHOr0 MaTepHaia, O0bem yacos Yposenn
pa3esioB U TeM JIaGopaTopHbIe M MPAKTHYeCKHe PadoThI, OCBOEHHS
caMocCTosiTe/IbHasi padoTa o0y4aromuxcs,
KypcoBasi padora (IIpoeKT)
Paznen 1. BBenenue.
2
Tema 1.1. Maremaruka | ComepikaHue yaeOHOTO MaTepraa; O3HAKOMUTEIH
B HayK€, TEXHUKE, 1. Maremarrka B MOBCETHEBHOW KH3HHU. HBIN
SKOHOMUKE U 2. Teopernueckas u MIpPUKJIaTHAS 2
NPaKTHYECKOH COCTaBIIAIONIAs] MATEMAaTHKH.
JIeSATEIBHOCTH 3. Maremarnka B  1podecCHOHATBHOM
IeATEIbHOCTH (TeXHUYECKOM Hu
T'YMaHHUTapHOH).
4. IlpuaMHHO-CIEICTBEHHBIE CBSI3H,
TICUXOJIOTHS U IPyTHE
[pakTrdeckue paboThl HE MIPEIyCMOTPEHO
Pa3gen 2: Pa3BuTHe MOHATHS 0 YHC]IE
10
Tema 2.1: Ilensie u Conepxanue y4eOHOTO MaTepHraa; O3HaKOMHUTEID
pauuoHanbhbie uncaa | 1. Mcrtopus gucna HBIN
2. PasBuTHe MOHATHS YKCIIA 2
3. MHoxecTBa LEJbIX U palOHAIBHBIX
qHCcell
[TpakTryeckue paboThI 2
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Tema 2.2: Copeprxanue yueOHOTO MaTepHaa; O3HaKOMUTEIb
[Ipubmmxénabie HE NPEyCMOTPEHO | HBIH
BBIYHCIICHHA [TpakTHaeckue paboTHL:
1. IlpubnmxEHHOE 3HAYEHHE BEIWYHMHBI U
MOTPENTHOCTH MPUOIHIKESHUSL. 2
2. TouHble 1 NpUOIMKEHHBIE YNCTIA.
3. OxpyrieHue.
4. AGCOMOTHAs MOTPENIHOCTb.
Tema 2.3: ConepxaHue yaeOHOTO MaTeprana; O3HaKOMHUTEIH
KommuiexcHsle uncia 1. TloHsATHE KOMIIEKCHOTO YHCIA. HBII
2. Anrebpamdeckas ¢popmMa KOMITIEKCHOTO 2
yucima. JIeWcTBUSI ¢ KOMIUICKCHBIMU
YHCITAMH
[TpaxTudeckne paboTHI 2
Paznen 3.: Kopun, crenenn u sorapugmol
18
Tema 3.1: Kopuu wu | ComepxkaHue y4eOHOrO MaTepuaa;
CTEIICHU 1. KopHu u cTeneHu ¢ HaTypaJbHBIM
[IOKa3aTeJIeM U UX CBOMCTBA.
2. CrereHu ¢ 1eNIBIM ITOKa3aTelIieM 2
3. Crenenu c pannoHaIbHEIM
MOKa3aTeIeM
4. CsoiicTBa cTeTeHEH
5. Kopnu n-crenenu
[IpakTraeckue paboTHI 2
Tema 3.2: Jlorapupm Coneprxanne yueOHOTO MaTepHaa:
1. Ompenenenue norapugma. 2
2. HarypanbHble " JECATUIHBIC
sorapu(mbl.
[IpakTrdaeckue padoTHI 4
Tema 3.3: CpoiictBa | CopeprkaHue yd4eOHOTO MaTepHaa;
JorapugmMoB 1. CsoticTBa norapudMos. 2
2. OcHoBHOE JorapugMuIecKoe
TOXJIECTBO
3. Ilepexon k HOBOMY OCHOBAHHIO.
4. TIpeoOpa3oBaHue JOTapUPMHICCKIX
BBIPAKEHU.
[IpaxkTryeckue paboTHI 2
Tema 3.4: | Cogepxanue yueOHOTO MaTepuaia; HE npeaycMoTpeHo | O3HaKOMUTENb
[IpeobpazoBanue 1. TlpeobpasoBanue parMoOHaTbHBIX HBI
panroHaIbHBIX YpaBHEHHIA.
BBIPAYKEHUI [IpaxkTryeckue paboTs! 2
Tema 3.5: | Coneprxanue yueOHOTO MaTepuaa: He npeaycMoTpeHo | O3HaKOMHTEINb
IIpeoOpazoBanue HBIIA
JIEHCTBUTENbHBIX [IpakTryeckue pabOTHI:
BBIpKEHUH 1. TIlpeobGpa3zoBanue HppalMOHANIBHBIX
BBIPAKCHUIH 2
2. TIpeoGpazoBanue CTENEeHHBIX
BBIPAKEHUI.
3. TlIpeobGpa3oBanue MOKa3aTeIbHBIX
BBIPAYKEHUI
Paznen 4.: OcHOBBI TPHTOHOMETPHUH
18
Tema 4.1: Ocnosublie | CoxepxaHue y4eOHOIO MaTepHaa;
TPUTOHOMETPUYECKUE 1. Panmmannas mepa yria. 2
TOXJIECTBA 2. Omnpepnenenue OCHOBHBIX
TPUTOHOMETPUUYECKHUX (PyHKLIHUH.
3. OcHoBHbIE TPUTOHOMETPHUYECKHE
TOXJIECTBA.
ITpakTnyeckue paboThI 2
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Tema 4.2: ®opmyibl

ConeprxaHue yaeOHOT0 MaTepraa;

JIBOMHBIX u | 1. CuHyC 1 KOCHHYC TBOMHOTO yTJa. 2
MOJIOBHHHBIX YTJIOB 2.  ®opMyibl HOJIOBHHHOTO YTiia
[TpakTryeckue paboTHI 2
Tema 4.3: | ConeprxaHue yueOHOTO MaTepuaa;
Onpenenenue 1. Ompenenenne apkCHHyca, apKKOCHHYCa,
00paTHBIX apKTaHI'€HCA M aPKKOTAHTEHCa Ynciia
TPUTOHOMETPHYECKUX [TpakTHyeckue paboTHI 2
byHKIMIA
Tema 4.4: Pemenne | ComepkaHue yueOHOrO MaTepuaa;
TPUTOHOMETPHYECKUX 1. Pemenne MPOCTEHIINX 2
ypaBHEHHHA TPUTOHOMETPUYECKHUX YPaBHEHUH
2. TpuroHoMmeTpuyeckue ypaBHEHHS H
CrocoO0Bbl UX peUIeHus
[TpaxTudeckue padboTHI 2
Tema 4.5: Ilpocteitmme | ConmepkaHue y4eOHOTO MaTepHaa:
TPUTOHOMETPHYECKUE 1. TIlomsaTtme TPUTOHOMETPHUYECKOTO 2
HepaBeHCTBa HEepaBeHCTBA.
2.  Meroapl penieHus HEPaBEHCTB.
[MpakTudeckue padboTHI 2
Pa3gen 5. ®yHkuuu, X cBOHicTBA H rpadpuku
26
Tema 5.1: Oynxuus ConeprxaHue yueOHOro MaTepuaa;
1. Tlonstue pyHKIMY. 2
2. OOmacte ompeneireHHe ©  00JacTh
3HAYCHHUS.
3. TI'paduk pyHKITHH.
4. CsoiicTBa (yHKIHH.
[MpaxTudeckue paboOTHI 2
Tema 5.2: | Conepxanue yueOHOTo MaTepuaa:
HUccnenoBanue 1. TIlnan uccienoBaHus QyHKIHH. 2
dyHKIHIA 2. IIpomexyTku Bo3pacTaHust U yObIBaHUS
3JIEMEHTAPHBIMH 3. Hawubonbliee 1 HauMeHbllIee 3HAYCHUSI
criocobamu (hyHKIMH
[pakTudeckue pabOTHI 2
Tema 5.3: O6patusie | CoxepxaHue yueOHOToO MaTepHana:
dyHKIHH 1. Tlonstue obpaTtHOH HyHKIUH.
2. CgoiicTBa
3. TI'paduku
[pakTudeckue pabOTHI 2
Tema 5.4: Cnoxnas | CoxepkaHue y4eOHOro MaTepuaa;
GbyHKIWS 1. TIlomsrue cinoxHOH QyHKIHN. 2
2.  Apudmernueckue JIeHCTBUSA Haj
(dyHKIHAME.
ITpakTHdeckue paboTHI 2
Tema 5.5: Conepxanue y4eOHOTO MaTepHuaa;
ITapannenbHbIi 1. TlapamnensHblii  mepeHoc  rpadukoB
MEPEHOC U CUMMETPUS byHKINH.
rpauKoB (QYHKIHH 2. Cummerpus OTHOCHTEIFHO oceit
KOOpPJMHAT, Ha4aJla KOOPJIMHAT.
[TpaxkTudeckne paboTo 2
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Tema 5.6:
IIpeobpazoBanue
rpapuKoB QyHKINH

ConeprxaHue yaeOHOT0 MaTepraa;

1.

2.

Pactsokenne w  ckatue  TpaduKOB
(yHKIMIA BIOJIb OCeil KOOPHMHAT.
CuMMeTpHsl OTHOCUTENBHO NPSAMON Y =
X

ITpaxTudeckne paboTHI 2
Tema 5.7: | Coneprxanne yueOHOTO MaTepHana:
Tpuronomerpuueckue |1. Tpuronomerpuueckue (YHKIHH CHHYC, 2
¢byHKIIMH KOCHHYC, TAHT'€HC U KOTaHT€HC.
2. CpoiicTBa (GyHKIMI U X IpadUKH.
[TpaxTudeckne paboTHI 2
Tema 5.8: O6parnsie | CozmepaHue y4eOHOIO MaTepHaa;
TPUTOHOMETPUYECKUE 1. Ooparusie TPUTOHOMETPHUYECKHE 2
dbyHKIIH ¢$yHKIHH.
2. CpoiicTBa GYHKIHMH U WX rpaduKH.
[TpakTHyeckue paboThI 2
Pa3gen 6.: YpaBHeHHsI H HEPABEHCTBA
38
Tema 6.1: YpaBrenus, | Conepxanue ya1eOHOTO MaTepHaa;
HepaBeHCTBa M HX |1, OcCHOBHBIEC TOHATHS 00 ypaBHEHHMSX, 2
CHCTEMBI HEpaBEHCTBAX M UX CHCTEMaXx.
2. PaBHOCWIBHOCTH  ypaBHEHHI u
HEPaBEHCTB.
[TpakTHyeckue paboThI 2
Tema 6.2: | ConepxaHue yueOHOTo MaTepHaa:
PaunonansHble 1. PauvoHanbHbIC ypaBHEHHS U METOJbI HX 2
ypaBHEHUs perIeHus.
2. Teopema be3y.
[pakTudeckue pabOTHI 2
Tema 6.3: OcnoBuble | ComepkaHue y4eOHOr0 MaTepHuaa;
IPUEMBI pemerns | 1. Pemenue TUHEHHBIX HEPABEHCTB. 2
HEpaBEHCTB 2. ANTOpUTM pelIeHUs] HEPaBEHCTB BBIILIE
MEepBOl  CTemeHu U  JapoOHO-
palMOHaJIbHBIX HEPABEHCTB
[TpakTryeckue paboThI 2
Tema 6.4: Meron | Conmepkanue y4eOHOrO MaTepHraa;
MHTEPBAJIOB 1. PemeHne HepaBeHCTB BHILIE MEPBOH 2
CTeTIEHH U IpOOHO-paIlOHATIBHBIX
HEpPaBEHCTB METOZIOM HHTEPBAJIOB.
[TpakTHyeckue paboThI 2
Tema 6.5: | Coneprxanue yueOHOTO MaTepuaa:
WppannoHanbHbIe 1. TloHsTHE UPPAIIMOHAIBEHOTO YPABHEHHUSL. 2
YpaBHEHHUSI 2.  Meroas peiieHus.
ITpaxkTudeckne paboTh 2
Tema 6.6: | Comeprxanue yueOHOTO MaTepuaa:
[oxazatenbHbIe 1. Ompenenenne u crocoObl  peLICHHs 2
ypaBHEHUS MIOKa3aTeJIbHBIX yPaBHEHHH.
ITpakTndeckue paboTHI 2
Tema 6.7: | Conmeprxanue yueOHOTO MaTepHana:
IToxa3arensHble 1. Tloxa3aTenpHbIE HEpaBEHCTBA u 2
HepaBeHCTBa CIOCOOBI UX PEIICHHUSI.
ITpakTnueckue paboTHI 2
Tema 6.8: | Coneprxanue yueOHOTO MaTepHana;
Jlorapudpmuueckue 1. Ompenenenne © CHOCOOBI  pEIICHHS 2
ypaBHEHHS norapu(MUYECKUX YpaBHEHUH.
ITpakTHueckue paboThI 2
Tema 6.9: | ConepxaHue yueOHOro MaTepuaa: O3HaKOMHUTEIH
Jlorapudmuueckue 1. OmpeneneHue W CHOCOOBI  pPEIICHUS 2 HBIi
HepaBeHCTBA Jorapu(pMUYECKUX HEPABEHCTB.
ITpakTHueckue paboTHI 2
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Hrorosoe 3ansaTne

ConeprxaHue yaeOHOT0 MaTepraa;

1. TloBTOpenwme 0a30BBIX
MPOIICHHBIX TEM.

2.  OcHoBHbIC (HOPMYJIBI TPOHACHHBIX TEM.

3. OtBeTHI Ha BOTIPOCHI.

OCHOB

HE IPeyCMOTPEHO

O3HaKOMHUTEID
HBIH

[TpakTHyeckue paboTHI 2
P33Z[e.]'l 7: Hayaja MaTeMaTHYeCKOro aHaJu3a
38
Tema 7.1: Yucnoseie | ComepikaHue yueOHOTO MaTepHana:
[IOCJIENOBATEIHLHOCTH 1. OmpeneneHue YHCIIOBOH
MOCJIEI0BATENILHOCTH. 2
2. Croco0bl  3amaHMsd W CBOMCTBa
MOCJIE/I0BATEILHOCTEHA.
3. beckoneuno yOBbIBaromas
reoMeTpuyecKas nporpeccusi.
4. Tloustue 0 rnpenesne
MIOCJIE/I0OBATENILHOCTH.
[IpaxkTryeckue paboTHI 2
Tema 7.2: [Tlpenen | Conmeprxanue yaeOHOTO MaTepHaa:
GbyHKIMH 1. Tlonstue mpenena (QyHKUMH B TOYKE U 2
€r0 FeOMETPUYECKUI CMBICIL.
2.  OmHOCTOPOHHUE PEJIEIBI.
3. beckoneuHo Maible QYHKIUH U MX
CBOICTBA.
4. beckoHEYHO OOIBIINE PYHKITUH.
5. CymectBoBaHue npejena MOHOTOHHON
OrpaHUYEHHOI MTOCIIET0BATEILHOCTH.
[IpakTraeckue paboTHI 2
Tema 7.3: | Comeprkanue yaeOHOTO MaTepHaa:
HenpepeiBHOCTB 1. TlonsTne HenmpepHIBHOCTH (QYHKINH.
GbyHKIH 2. UccnenoBaHue Ha  HENPEPHIBHOCTH.
Omnpenenenne TOYEK pa3pbiBa GyHKIUH. 2
3. Kuaccudukanms pa3pbiBoB.
4. OmnpezeneHne acUMIITOTHL. ACHUMIITOTHI
TOPU3OHTANIbHbIC,  BEPTUKAIBHBIE U
HaKJIOHHbIE.
IIpaxkTryeckue paboThI 2
Tema 7.4: | ConepxxaHue yaeOHOTO MaTepuraa:
[TpousBonHas 1. 3agaya, mnpuBOAAmAasT K  IOHSATHIO
MIPOU3BOJHOM.
2. Ormpenenenue. CBs13b MEXITY 2
T PepeHIIPYEMOCTHIO u
HETIPEePHIBHOCTEIO.
3. Owusmyeckwii  CMBICT  MPOU3BOJHOM.
Pemenue 3anau.
4. T'eoMeTpHIECKHI CMBICIT IPOU3BOTHOI.
[TpakTryeckne paboThl 2
Tema 7.5: | Coneprkanue yueOHOTO MaTepHaa:
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[TpousBoaHbIE 1. IlpowmsBonHbIe 31€MEHTapHBIX (QYHKLIHUI. 2
3NIEMEHTAPHBIX 2. HaxoxneHue npou3BOAHOW C MOMOLIBIO
byHKIHi TaOIHIIBL.
3. IIpaBuna HaxoXIEeHUE POU3BOJHOM.
4. TlpousBomHas TPUTOHOMETPHYECKUX
(HyHKIHH.
[IpakTryeckue paboThI 2
Tema 7.6: Oxctpemymsl | CopeprkaHue yd4eOHOTO MaTepraa;
hyHKIIH 1. OmpeneneHue SKCTPEMyMOB (PYHKITHH. 2
2. HeobxoamMele yCcIOBUS CYIIECTBOBAHUS
9KCTPEMYMOB. JlOCTaTOYHBIE YCIIOBUS
CYIIECTBOBAHUS SKCTPEMYMOB.
3. Haxoxnenne skcTpeMyMa C IOMOIIBIO
BTOPOM NPOU3BOJHOM.
[IpaxTrdaeckue paboTHI 2
Tema 7.7: Tlonnoe | Comepikanue yueOHOTO MaTepuana:
HCCIIeIOBaHUE 1. Cxema IOJHOTO HCCIIEA0BaHUS (PyHKLIUH
GbyHKIMH C TIOMOIIBIO TPOU3BOTHOM.
2. HWccnenosanue GbyHKIHMN Ha 2
BO3pacTaHWC U YOBIBAHHE C TMOMOIIBIO
IIPOU3BOJHOM.
3. Hccnenosanune hyHKIIH Ha
9KCTPEMYMBI C TIOMOIIBIO IPON3BOTHOM.
[IpaxTraeckue paboTHI 2
Tema 7.8: | Conepxanue yueOHOTO MaTepuaa;
Juddepennnan u |1l [Iubdepennman  QGyHKIUH ©U  €ro 2
nepBooOpazHas T€OMETPUUYECKUN CMBICIT.
¢$yHKIIIH 2. OmnpeneneHue nepBooOpazHO (HyHKIIHH.
3. Teopema 0 IepBOOOPA3HBIX.
IIpaxkTryeckue paboTs! 2
Tema 7.9: | Coneprxanne yueOGHOTO MaTepHaa:
Heonpenenénnsiit 1. Heomnpenen€HHblii HHTETpAI. 2
UHTErpaj 2. OcCHOBHBIE TOHSTHS,  ONpEJEICHNUs,
CBOMCTBa
IIpaxkTryeckue paboTs! 4
Pa3zgen 8. DieMeHTHI KOMOMHATOPHMKH, TE€OPHH BEePOSTHOCTEH H
MaTeMaTH4YecKoil CTATHCTHKH 16
Tema 8.1: Ocnoubie | CopepkaHue ydeOHOTO MaTepHaa;
MOHATHUS 1. OcHOBHbIE NOHSTHSI KOMOMHATOPUKH. 2
KOMOMHATOPUKH 2. 3ajgaun Ha MOJACYET YKCIa pa3MelIeHHH,
MePECTaHOBOK M COUYETAHUM.
[TpakTryeckne paboThl 2
Tema 8.2: OcnoBubie | Coneprkanue yueOGHOTO MaTepHaia:
MOHSTHS teopun | 1. CoOsiTHe. 2
BEPOSITHOCTEH 2. BeposTHOCTB COOBITHSI.
3. CroxxeHHe ¥ YMHOKEHHE BEPOSTHOCTEH.
[TpakTryeckne paboThl 4
Tema 8.3: OcnoBuble | Coneprkanue yueOGHOTO MaTepHaia:
HOHSTHS 1. TIlpencraBnenme MaHHBIX  (TaOIHILHI, 2
MaTeMaTH4eCKOU JMarpaMMbl, Tpadukm).
CTAaTHUCTHKH 2. T'enepanbHasi COBOKYITHOCTB, BHIOOpKa
[IpaxkTraeckue paboTHI 4
Paznexn 9.: KoopauHaThl 1 BeKTOPHI
30
Tema 9.1: Koopmunatsl | Coneprkanue yueOGHOTO MaTepuaia:
TOYKH B ripocTpancTee | 1. IIpsiMoyrosbHas cucrema KOOpIHMHAT B 2

MPOCTPAHCTBE.

2. ®opmyna pacCTOSIHUS MEKITY JBYMSI
TOYKaAMH.

3.  VYparHeHue chephl.

ITpakTrudeckue padboThI

HE IPeyCMOTPEHO
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Tema 9.2: Bekropsl u | Coneprxanue yueOHOro Marepuara: O3HaKOMUTEID
nevicteus ¢ Bektopamu | 1. Bexropsl. Moaynb BekTopa. PaBencTBa HBIN
BEKTOPOB. 2
2. CnoxeHHe  BEKTOPOB.  YMHO)XKCHHE
BEKTOpa Ha YHUCJIO.
[IpakTryeckue paboThI 4
Tema 9.3: Koopmunate | Cozmeprkanue yueOHOro MaTepuara: O3HaKOMUTEID
BEKTOpa 1. Pa3noxkeHne BeKTOpa IO BEKTOpaM HBIN
Oazuca. 4
2. KoopamHaTh BEeKTOpA.
3. JleHicTBHA ¢ BEeKTOpaMH, 3aJaHHBIMU
CBOMMHM KOOpPANHATAMH.
[IpakTryeckue paboThI He NIPeyCMOTPEHO
Tema 9.4: Ckamstproe | CozmeprkaHue y4eOHOTO MaTepraa; O3HaKOMHUTEIH
MPOU3BE/ICHNE 1. Onpeneneaus CKJIIPHOTO 2 HBIN
BEKTOPOB MIPON3BEACHHSI BEKTOPOB.
[MpakTryaeckne paboTh 4
1. Pemenne 3agady Ha  HaxOXICHHE
CKaJIIPHOTO ITPOM3BEICHUS BEKTOPOB.
Tema 9.5: Yron mexay | Coaeprkanue yaeOHOTO MaTepuana: O3HaKOMUTENb
BEKTOpaMH 1.  VronmMexny AByMs BEKTOpaMH. 2 HBIN
2. IIpoexuus BeKTOpa Ha OCh.
IIpaxkTryeckue paboTHI 4
Tema 9.6: Pemenmne | CopepxaHue yd4eOHOTO MaTepraa: O3HaKOMUTEND
3aja4 Ha Bce felicTBus | 1. Mcnonp3oBaHue KOOpIMHAT M BEKTOPOB HBIN
C BEKTOpaMu P pEIICHHH MaTeMaTH4ecKHX | 2
MPUKJITHBIX 33/1a4.
IIpaxkTryeckue paboTHI 4
Paznen 10.: IpsiMble W MIOCKOCTH B MPOCTPAHCTBE
30
Tema 10.1: Axcuomsr | CopepkaHue y4eOHOTO MaTepraa;
CTEpPEOMETPUH 1. AKCHOMBI CTEpEOMETPUH, CIEICTBUS M3 2
AKCHOM.
[IpakTraeckue paboOTHI 2
Tema 10.2: Tpsmeie u | Conepxanue yqeOHOro MaTepuana:
TUIOCKOCTH B | 1. BsanmHOe pacmonoxeHHe NPSIMBIX B
MPOCTPAHCTBE MPOCTPAHCTBE. 2
2. [lapanenbHOCTb NPSMOIL U IIIOCKOCTH.
[IpakTraeckue paboTHI 4
Tema 10.3: | Conep:kanue yueOHOTO MaTepuana: O3HaKOMHTEIH
[MapamnensHOCTD 1. OmpeneneHre, IpU3HAK U CBOWCTBA 2 HbIi
IJI0CKOCTEH MapajieIbHOCTHU TIOCKOCTEH.
[MpakTryeckne paboThl HE IPelyCMOTPEHO
Tema 10.4: | Conmeprxanue y4eOHOTO MaTepraa; O3HaKOMUTEINb
Ilepnennukysp B | 1. IlepmeHnukymnsipHOCTH psIMOM 51 HBIN
MIPOCTPAHCTBE MJIOCKOCTH. 2
2. TlepnenauKyssip ¥ HAKJIOHHASL.
3. Yroa Mexay NpsMOil ¥ TNIOCKOCTBIO.
[MpakTryeckne paboThl 4
Tema 10.5: | Coneprxanue yueOHOTO MaTepuaa: O3HaKOMUTEIND
Ieprmenaukynsapraocts | 1. JIByrpanHSIi yro. HBIN
II0CKOCTEH 2. YT0oJ MEeXIy IUIOCKOCTSIMH. 2
3. [lepneHauKyJISIPHOCTD IBYX IUIOCKOCTEH
[TpakTryeckne paboThl 4
Tema 10.6: | Coneprxanne yaeOHOTO MaTepHaa: O3HaKOMUTEIb
ITapannensHoe 1. Teomerpuueckue peoOpazoBaHMs HBII
MPOEKTHPOBAHUE MIPOCTPAHCTBA. 2
2. IlaparensHOe NPOEKTHPOBAHHE.
3. MUzobpaxenue MIPOCTPAaHCTBEHHBIX
uryp.
[pakTuyeckue paboTh 4
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Paznen 11.: MHOrorpaHHMKH, TeJIa M MOBEPXHOCTH BPalleHHUS

22
Tema 111 - 11.4:| Conepxanue yueOGHOTO MaTepHaia:
ITonstue 1. MHororpaHHUK. 2
MHOT'OTpaHHUKA 2. OcCHOBHEBIC ITOHATHS.

3. IIpaBunbHBIE MHOTOTDaHHUKH.

IIpaxkTryeckue paboTHI

HE IPEAYCMOTPEHO

Tema 11.2: Ilpusma,

CozxepxaHue y4eOHOTO MaTepuana:

[Mapannenenumnexn, 1. TIlpusma. IIpsimas 1 HaKJIOHHAS TpPH3MA. 4
IIupamuna IIpaBunbHas npusma.
2. Ormpenenenne, BHABI W  CBOWCTBa
napauenenunena. Ky0, cotictsa Ky0a.
3. OmnpeneneHre U OCHOBHBIE 3JEMEHTHI
mupamuabpl.  I[lpaBunbpHas —mmpamuna.
VYceuénnas nupamuaa. Terpasap.
IIpaxkTryeckue paboTHI 4
Tema 11.5: Cummetpus | CopeprkaHue ya4eOHOTO MaTepraa;
" ceuenns | 1. Cummerpus MHOTOTPaHHHKOB. 2
MHOTOTPaHHHAKOB ITocTpoeHne ceueHnit MHOTOTPaHHHKOB.

[IpaxkTryeckue paboThI

HE MPETyCMOTPEHO

Tema 11.6: Humuuap u

Copepxanue yueOHOTO MaTepuaa:

KOHYC 1. Tumueap u xoHyc. OCHOBHBIE MOHATHUS 2

U ceueHUs. Y CeU€HHbIN KOHYC.
IIpaxkTryeckue paboTHI 2

Tema 11.7: Hlap wu | Comepkanue yueOHOTO MaTepuana:
chepa 1. Ilap u cdepa 1 ux cedeHUs. 2
IIpaxkTryeckue paboTHI 4

Paznen 12.: U3mepenusi B reomMeTpun

22

Tema 12.1: Tlomstus | CopmepkaHue ydeOHOTO MaTepHaa;
00BEMa 1. OO0béMm n ero n3mepenue. 6

2. UWurerpanbsHas popmyiia 00bEma.

[IpaxkTryeckue paboTHI

HE MPEIyCMOTPEHO

Tema 12.2: O0wém | ComeprxkaHue y4eOHOrO MaTepraa; 6
MHOTOTPaHHMKOB, # | 1. ®opmyIsl 00BéMa KyOa,
00BEM Tell BpaleHus MPSIMOYTOJIEHOTO napasuiesienumnea,
TPU3MBI, IMIIHHIPA.

2.  ®opmynsl 00bEMa MHPAMUJIBI M KOHYCA

3. ®opmyinbl 00bEMa 1mapa

[pakTrdyeckue paboTHI 6
Tema 12.3: TInomamu | CoxmepkaHue yd4eOHOTO MaTepraa;
MOBEPXHOCTEH 1. dopmynsl momaned  IMOBEPXHOCTH 4
MHOTOTPaHHUKOB | MHOTOTPaHHUKOB U T€J BPAIICHHMSI.
IUIOILAAN ten | [Ipakruueckue paboThI 4
BpallleHHs
Tema 12.4: Tlomobue | Coneprkanue yueOGHOTO MaTepHaia:
Ten 1. Tlomo6wue ten. 4

2. OrtHoleHue TIomaseil MOBEPXHOCTH

00bEMOB 10/100HBIX TEIL.

[IpaxkTraeckue paboTHI 4
HroroBoe 3anaTne Copepxanne yueOHOTO MaTepuaia;

1. HroroBoe 00CyXIECHUE TEM. 4

[pakTryeckne paboThI: 4

1. Pemenwue 3a7a4 ¥ MPUMEPOB

NTOIo 270
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2.3 OOpa3oBaTe/ibHbIe TEXHOJOTHH, UCIIOJIb3yeMble NMPHU NPOBEeJeHUN AYTUTOPHBIX

3aHATHNA

B coorBerctBuu ¢ TtpeboBanusmu PI'OC CIIO mno cnenmanbHoctn 38.02.03
OnepalnyoHHast 1€ATeIbHOCTh B JIOTHCTUKE pealu3alysi KOMIIETEHTHOCTHOIO MOAX0/a A0JKHA
npeaycMaTpuBaTh MIMPOKOE UCIOIB30BAaHKUE B yUEOHOM IMPOIECCEe aKTHBHBIX M MHTEPAKTHBHBIX
dopMm mpoBeneHUs 3aHATUN (KOMIBIOTEPHBIX CHMYJISLUHM, JETIOBBIX M POJIEBBIX WIP, pa3doop
KOHKPETHBIX CHUTyallUd, NCUXOJIOTMYECKME W UWHbIE TPEHUHTM U T.JI.) B COYETAaHUH C
BHEAyJAUTOPHOU paboToil C menbio (HOpMUPOBaHMS U pa3BUTHS TPeOyeMbIX KOMIIETEHIUM
oOyyJarouuxcsi.

Bunbl 00pa3zoBaTeIbHBIX TEXHOIOTHH.

OOpaszoBarenbHasi TEXHOJOTHS — O3TO COBOKYHNHOCTh HAYyYHO M TPAKTHYECKU
000CHOBAHHBIX METOJOB, 1 MHCTPYMEHTOB JAJIS JOCTHXKEHUS 3aIlJIaHUPOBAHHBIX PE3yJbTaTOB B
obmactu oOpa3oBaHus. [IpuMeHeHHEe KOHKPETHBIX O0Opa30oBaTEIbHBIX TEXHOJIOTMH B y4eOHOM
IIpOLIECCE OIpeaesieTcs] CueupuKoil yueOHON NesTeNbHOCTH, €€ NH(POPMALIMOHHO-PECYPCHOM
OCHOBBI M BUJIOB y4eOHOI paboTEHI.

1. TpanuuuoHHbsle 00pa3oBaTeIbHBIC TEXHOJOTUU OPUEHTHPYIOTCS Ha OPraHU3aLUI0
00pa30BaTeNbHOTO  Tpoliecca, MPEANoJaralollylo MpsAMYI0  TPAaHCIALUIO 3HAaHUH  OT
IpernoiaBaTessi K CTyleHTY (MPEeHMYIIECTBEHHO Ha OCHOBE OOBSICHHUTEIbHO-HILUTIOCTPATUBHBIX
METO/IOB O0y4eHHs1). YueOHas AeATeNbHOCTh CTYACHTAa HOCHT B TaKUX YCIIOBHSIX, KaK IPAaBHIIO,
PEnpOIyKTUBHBIN XapakTep.

[Tpumepsr  ¢dopM ydeOHBIX 3aHATHH C HWCHOJB30BAHWEM TPAAMIIMOHHBIX

TexHomoruit:  Jlekmuss  —  TOCIeNOBaTeNbHOE — W3NIOKEHWE ~— MaTrepualia B

JTVCIUTUTMHAPHOM JIOTHKE,

OCYLIECTBIISIEMOE  MPEUMYIIECTBEHHO  BepOalbHBIMH  CpeAcTBaMH  (MOHOJIOT
npernojaBaTens).

Cemunap — Oecenia rpernojiaBatelis U CTyJ€HTOB, 00CYX/I€HUE 3apaHee MOArOTOBICHHBIX
COOOIICHNH, TIPOEKTOB TI0 KaXXJIOMY BOIPOCY TUIAHA 3aHSTHS C €IWHBIM IS BCEX MEpEeYHEM
pPEKOMEeH/1yeMOol 00s13aTeTbHON U JJONIOTHUTEIBHOM JTUTepaTyphl.

[IpakTryeckoe 3aHATHE — 3aHATHE, MOCBAIICHHOE OCBOCHHIO KOHKPETHBIX YMEHWH WU
HaBBIKOB T10 TIPE/ITIOKECHHOMY aJITOPUTMY.

2. TexHomoruu mpoOIEeMHOro OOydYeHHUs — OopraHu3anus o0pa30BaTENLHOTO Ipolecca,
KOTOpas MperoiaraeT IOCTaHOBKY MPOOJIEMHBIX BOMpocoB, co3nanue 20  y4yeOHBIX
npoOJIEMHBIX CHUTYallMidi sl CTHUMYJMPOBAHUE AKTHBHOM MO3HABATEIbHOW AEATEIBHOCTH

CTYyJICHTOB.
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[Ipumepsr popM y4eOHBIX 3aHATHH C WCIOJb30BAaHUEM TEXHOJOTHA IMPOOIEMHOTO
00yueHus:

[IpakTuyeckoe 3aHsATHE B (opMe NpaKTHUKymMa — OpraHu3anus y4deOHOW paboTsl,
HAIpaBlICHHAs Ha PEIICHHE KOMIUIEKCHOW ydueOHO-TIO3HABATEeNBbHOW 3a1add, TpeOyromei ot
CTYJIEHTA IPUMEHEHHUS KaK HAy4YHO-TEOPETUUYECKUX 3HAHUM, TaK U MPAKTUYECKUX HABBIKOB.

3. UrpoBbie TEXHOJOTMH — OpraHu3anus o0pa3oBaTeNIbHOTO MpoIlecca, OCHOBAaHHAs Ha
PEKOHCTPYKIIMHU MOJIEJIEH NIOBEIEHUS B paMKaxX IPEI0KEHHBIX CLIEHAPHBIX YCIOBUH.

[Tpumeps! hopM yIeOHBIX 3aHATHH € HCIIOIB30BAaHUEM UTPOBBIX TEXHOJIOTHIL:

JlenoBasi urpa — MOJIEIUPOBAHHUE PA3IUYHBIX CUTYallMd, CBA3AHHBIX C BBIPAOOTKOU H
MPUHITHUEM COBMECTHBIX DEIIeHUl, 00CyXIeHHEM BOIPOCOB B PEKUME MO3TOBOrO MITYpMa,
PEKOHCTPYKLMEN (QYHKIIMOHATBHOIO B3aUMOJECHCTBYSI B KOJUIEKTUBE U T.II.

4. TexHOJOTUM TPOEKTHOro OOYyYEeHHsS — OpraHu3aius o0pa3oBaTEIBLHOTO Ipolecca B
COOTBETCTBUHU C aJTOPUTMOM IIO3TAIHOTO pEIIEHUs NMPOOJIEMHON 3aJayd WM BBINOJIHEHUS
yaeOHoro 3afanus. [IpoekT mpenonaraeT COBMECTHYIO yueOHO-TT03HABATENIbHYIO €S TEIbHOCTD
TPYIIbl CTYACHTOB, HANPABICHHYIO Ha BBIPAOOTKY KOHILIEIIIUHU, YCTAHOBJICHHE IIeNiel U 3a1ad,
(GOpMyJINPOBKY OKUIAEMbIX pPE3YJbTaTOB, OIpPENEICHUE NPUHLHUIIOB W METOAMK pEIIECHUs
MOCTaBJIEHHBIX 3aJay, IJJAaHUPOBAaHUE XOAa padOThl, MOMCK JOCTYHHBIX M OINTHMAaJbHbBIX
pecypcoB, MO3TANHYI0 pealu3aliio IUlaHa padoOThl, MPE3EHTAIMIO PEe3yJIbTaTOB palbOThl, UX
OCMBICJICHHE U pEQIIEKCHUIO.

OCHOBHBIE THUIIEI ITPOCKTOB:

HccnenoBaTenbCKuil MPOEKT — CTPyKTypa MpuOMKeHa K ¢dopmary HayyHOIro
UCCIIEIOBaHMs  (JI0KA3aTeNIbCTBO aKTYaJdbHOCTH TEMBbI, OIpE/eIeHue HAay4YHOU MpoOiIeMsbl,
npeaMera U oOBbEKTa MCCIENOBaHHWA, IeJled M 3aJ1ady, METOJO0B, MCTOYHUKOB, BBIJBUIKCHHE
TUIO0TE3bl, 000011I€HNE Pe3yIbTaTOB, BBIBO/IbI, 0003HAUEHKE HOBBIX MPOOJIEM).

TBopueckuil mpoekT, Kak MpPaBUIIO, HE MMEET JeTallbHO MPOpPabOTaHHOH CTPYKTYpHI;
yueOHO-TI03HaBaTeIbHast JEATEIbHOCTh CTYAEHTOB OCYIIECTBISIETCS B paMKax paMOYHOTO
3aJjaHusl, TOTUUHSISCH JIOTUKE U MHTEPECaM y4aCTHUKOB MPOEKTa, )KaHPY KOHEYHOI'O pe3ysbTara
(razera, pUIbM, IPa3AHUK U T.I1.).

5. HHTepakTHBHbBIE TEXHOJOTHH — OpraHM3alus 00pa3oBaTeIbHOIO IMpoLecca, KOTopas
IpeIoiaracT akTUBHOE U HEJIMHEWMHOE B3aUMO/IEHCTBUE BCEX YUYACTHUKOB, IOCTHIKEHUE HA ITOU
OCHOBE JIMYHOCTHO 3HAYUMOro sl HUX oOpa3oBaTenpHOro pesynbrata. Hapsgy co
CHELMAIU3UPOBAHHBIMUA  TEXHOJOTMAMU  TakOro  poja  HPUHUUI  HMHTEPAKTUBHOCTH
IOpPOCIEKHUBAETCSI B OONBIIMHCTBE  COBPEMEHHBIX  00pa3oBaTENbHBIX  TEXHOJIOTHH.
WHTEepakTUBHOCTH MOJIPa3yMeBaeT CyObEeKT-CyOBbEKTHBIE OTHOIICHUS B X0Jie 00pa30BaTEIbHOTO

nporiecca 1, Kak ClefcTBHe, (POpMUPOBaHKE CAaMOpPa3BUBAIOIICIHCS MHPOPMAITMOHHO-PECYPCHOM
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CpEIbL.

[Ipumepsl  popm yueOHBIX 3aHATUH C HCIIOJIB30BAHUEM CHEIHATIU3UPOBAHHBIX
MHTEPAKTUBHBIX TEXHOJIOTHIA:

— JIEKIUs OOpaTHOW CBSI3M — JEKIUS—TIPOBOKaIMs (M3JIOKEHHWE MaTepuaia ¢ 3apaHee
3aIIaHUPOBAHHBIMH OIIMOKAMH);

—JeKuusg-oecena;
—JIeKIUSI-TUCKY CCHST;

— CEMMHAp-JUCKYCCHSl — KOJUIGKTHBHOE OOCYXIEHHE KaKOro-InOO CIOPHOrO BOIpOCaA,
npo0JIeMbl, BBISIBJICHUE MHEHHH B TPYTITIE.

6. adpopmManimoHHO-KOMMYHUKAIIMOHHBIE 00pa30BaTeNIbHBIE TEXHOIOTUN — OPTaHU3AIIHS
o0pa3oBaTeNbHOTO  Mpollecca, OCHOBaHHas Ha  MNPUMEHEHUHM  CIIEHUaIN3UPOBAHHBIX
IIPOrPaMMHBIX CPEJCTB U TEXHUUECKHUX CPEICTB padOThI ¢ MH(pOpMaLIKEH.

[Mpumepsr  Qgopm  ydueOHBIX  3aHATHA C  KCIOJB30BaHHEM  HH(POPMALMOHHO-
KOMMYHHKAITMOHHBIX TEXHOJIOTHIA:

Jlexuusi-Bu3yanu3anusi — U3J0KEHUE COJIEPKaHUs COMPOBOXKIACTCS IpEe3eHTaluei
(memMoHCTparnuel yyeOHBIX MaTEpUANIOB, MPEICTABICHHBIX B PA3JIMYHBIX 3HAKOBBIX CHCTEMax, B
T.4. WJUTIOCTPATUBHBIX, TPAPUUECKUX, ayHO- U BUICOMATEPUATIOB).

ITpakTryeckoe 3aHsATHE B OPME IPE3CHTALIMH — MIPEJICTaBIEHUE PE3YIbTATOB MPOEKTHON
WIA  HCCIEJOBATENIbCKOM  JEATENIbBHOCTH € HCIOJb30BAHMEM  CIIEHUATM3UPOBAHHBIX

IIPOTPaMMHBIX Cpe.

VY nenbHbIN Bec 3aHATHH, TPOBOAUMBIX B MHTEPAKTUBHBIX (hOpMax, ONpeeseTcs TIaBHOM
LEJIBIO TTPOrpaMMbl, 0OCOOEHHOCThI0 KOHTUHI'€HTa O0YyYaroIuXcs U COAEp)KaHUEM KOHKPETHBIX
JUCLUIUIMH, U B LIEJIOM B y4€OHOM MPOIIeCcCe OHU JIOJKHBI COCTABIISTh HE MEHEE OIPEeJIeIEHHOTO

IIPOLIEHTA OT BCEro 00beMa ay IMTOPHBIX 3aHATUH.

2.4 OuenouHble cpeacTBa. KoHTpobHBIE BONPOCHI U 32/ IaHUS

1. BepostHOCTb coOBITHSI. Teopema yMHOXKEHUS! BEPOSITHOCTEN 3aBUCHUMBIX COOBITHIA.

2. BepositHOCTB coObITHA. Teopema yMHOKEHHUST BEPOSITHOCTEH HE3aBUCUMBIX COOBITHI.

3. Marpwusl, 9to 310 Takoe? [t 4ero Hy>KHbI MaTpHIIBI U T/Ie MPUMEHsroTcsa? UTo Takoe
OIpEAEINTEND MaTPUILIBI M pa3Mep MaTpULbl?

4. Matpuusl. Buas! matpun. JleficTBus Haa MaTpULlaMU (BBIUMTAaHUE, TPAHCIIOHUPOBAHUE).

5. Marpunpl. Bugsr matpui. JleiicTBust Haj MaTpuiiaMu (CI0KEHHUE, TPAHCTTIOHUPOBAHUE).

6. Marpunpl. Buasr matpun. [eiicTBus Hag maTpuiiamu (yMHOKEHHE MATPHUIIBI HA YUCIIO,

BHECEHUE /BBIHECEHUE MUHYCA B MATPUILY).

27



7. Marpunupl. Bunet matpun. [edictBus Ham MarpuiniaMu (yMHOKEHHE MATpPHUIIBI Ha

MaTpHILy )

8. Marpuupl. OmnpenenuTens MaTpuibl. B 4eM OTIMYME MAaTPULBI OT OIPEIEIUTEIS.

Pemienne onpeaenures cnocoOoM TPEyroJibHUKOB | 1o nipaBuity Capproca.

9. Meron Kpamepa s pemieHds CHCTEM JIMHEWHBIX YpaBHEHUH C HECKOJbKHUMH

HEU3BECTHBIMM.
10. Heonpenenennplii  uwHTErpasl. [ 'eoMeTpuyeckoe MPUIOKEHUE HEOMPEISICHHOTO
HHTETpaIa.
11. Heonpenenennslii uaterpan. CBOMCTBA U pellieHUE HEONPEIEICHHOTO HHTErpaa.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

Heomnpenenennslit uurerpai. TabnuuHble HHTETpabl.

Heonpenenennsiii naTErpaii. PU3nyecKoe NPUIOKEHUE HEONPEACICHHOTO HHTETpaa.
OnpeneneHHblil MHTErpajil v €ro HemoCPeACTBEHHOE BBIYMCIICHUE.

OmnpeneneHHblil HHTETpaji. Berancinenue mionamm miockoi Gpuryps.

OnpeneneHHblil HTErpan. Beluncienne nyTy, IpOMAEHHOTO TOYKOM.

Onpenenensblil uHTErpai. ['eoMeTpuUecKuii CMBICI ONPENEICHHOIO HHTETpaIa.
Onpenenensblil uuTerpai. Pemenue 3anay.

Onpenenennblil uHTErpai. @U3NYECKUil CMBICT ONPEEICHHOIO HHTETpaa.
Onpenenennslii uatTerpai. @opmyna Hetotona — JleitbHuIa 1 ee MpUMEHEHHe.

OHp CACIIUTCIIN. Pemenue onpez[enHTeneﬁ BTOpPOIo )51 TPETHETO nopsaka.

HCOHPGI[CJ'ICHHOCTB N HCCOBMECTHOCTb CUCTCMBI.

22

. OcHOBHBIE BUBI UHTETpaNoB. VX OTnHMYus, reOMETPUUECKUN U (U3NYECKUN CMBICIBI,

HaXO0XIACHUC.

23
24

. [Ipenensl. AcuMnToThl rpaduka GyHKINHU, UX BUJIbl U HAXOXKIEHUE.

. [Ipenensl. OnHOCTOPOHHUE Tpenesbl PYHKIMH B Touke. [IpuMeHeHne oqHOCTOPOHHUX

IIPEJIeTIOB.

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

IIpenensrl. [lpenen pynkunu B Touke. CBoIcTBA MpeaEoB.

IIpenensrl. [peaen pynkunu Ha 6eckoHeuHOCTH. CBONCTBA MPEJIENIOB.
[Ipenenst. [lpupaiienne aprymMmenTa u npupaiieHue GyHKIIH.
[Ipenensl. PackpbiTie HEOMpeaeneHHOCTEH (00-00).

IIpenensl. PackpbiTue Heonpeaenennoctei 0/0.

[Ipenensl. PackpbiTe HEONMpPEaENEHHOCTEN 00/,

[Ipenensl. Teopemsl 0 ipeaenax v CI€ACTBUSA U3 HUX.

[Ipenensl. Touku paspeiBa pyuaknuu | u Il pona.

[TpousBoanas pyHnkuuu. Bropas npon3BoHas U ee MPHI0KEHHS.

[TpousBonHas GpyHkuuu. Beimykinocts rpaduka GyHKIMU U €€ OlpeielIeHHe.
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35. IIpousBonHas Gynkiuu. JloctaTouHOE yCIOBHE CYIIECTBOBAHUS TOUEK Tepernoa.

36. IIpousBonHas GpyHkiuu. Ee reomeTpudeckuii CMBICI.

37. IlpousBognas pynkun. Ee ¢puznyeckuii cMbICI.

38. [IpousBoanas ¢pynkun. KacarenpHas 1 HOpMaib K TpaduKy QyHKIIUU B TOUKE.

39. IIpousBonHas GpyHKIMU. MOHOTOHHOCTH (PYHKITHH.

40. IIpousBonnas Gpynkiuu. Hanbompiee 1 HauMeHblee 3HadyeHne (PYHKIIMU Ha OTPE3KeE.

41. IlpousBoaHast pyHkmH. [Ipu3HaK BBIMyKIOCTH rpaduka GyHKINH.

42. IlpousBoaHast pyHkmn. [Ipon3BogHas CI0KHON QYHKIIUH.

43. [IpousBognas  Qyukuuu. IlpomsBogHble snemeHTapHbIX  (QyHknmit. Talnuma
IPOU3BOJIHBIX.

44. TlpousBoaHast pyHKIHH. [IpoMeXKyTKH 3HAKOTIOCTOSHCTBA.

45. TlpousBoaHas pyHkpn. CkopocT M3MeHEeHUs (YHKIIUU B TOUYKE U HAa TPOMEKYTKE.

46. IlponsBogHast ¢yHKuuu. CxeMa MOJHOTO HWCCIEAOBAaHUS (YHKIUU C TOMOIIBIO
IPOM3BOIHON U MOCTPOEHUE IrpahuKOB.

47. IlponsBoaHas GyHKIMH. TOUKH repernda rpaguka GyHKIUH.

48. IlpousBogHast GyHKIUU. DKCTPEMyMbI (DYHKIHH, UX HAXOXKACHUE C MOMOIIBIO TIEPBOU
IIPOU3BOJHOM.

49. TlpousBoHast GyHKIHU. DKCTPEMYMbl (DYHKIIUH, UX HAXO0XKJICHHE C IIOMOIIbI0 BTOPOH
MIPOU3BOAHOM.

50. Cucrembl nHHEHHBIX ypaBHeHHH. OcHOBHbIe TOHATHSA. CrHOCOOBI  pEIICHHS.
CoBMeCTHOCTB, HEOTIPEIETICHHOCTh M HECOBMECTHOCTH CHCTEMBI.

51. Craructuka. ['eHepanbHas U BBIOOpOUYHAs COBOKYITHOCTH, KOT/1a OHU PUMEHSIOTCS?

52. Craructuka. OCHOBHbIE OHATHUS. DJIEMEHThI CTATUCTHKHU.

53. Craructuka. [IpencraBienne JaHHBIX.

54. Cratuctuka. Tabnuia yacTot, cpeiHee apudmeTrndeckoe, pazMax u Mojaa

55. Teopus BepoaTHocTeill. BeposTHOCTh cOObITHS. Pemenue 3anauy.

56. Teopus BeposaTHocTeil. CoobiTe. Buabl coobiTuii. [Tonnas rpynmna coObITHi.

57. Teopust BeposiTHOCTeH. TeopeMa CIOKEHUSI BEPOSTHOCTEH MJII HECOBMECTHBIX
COOBITHH.

58. Teopus BepoaTHocTell. Teopema ClloKeHHs BEpOATHOCTEH JIIsl COBMECTHBIX COOBITHH.

59. DnemeHThl KOMOMHATOPUKH. OCHOBHBIE TOHATHUS U (HOPMYJIBI

60. DneMeHTH KOMOMHATOPUKH. PereHue 3a1ad.

2.5 ®OH/ OLIEHOYHBIX CPeICTB
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Ilpu pewienuu 3a0anuit 1-4 3anuwiume npasuibHvlil OMeem U3 Yemulpex nPeodio0HCeHHIX.
1. (1 6amr) PacmmdpyiiTe kpaTkyto 3amuck: a€ f.

A) TouKa a MPUHAUICKUT TUIOCKOCTH f§; b) Touka a mpuHamiexkuT npsmoit f; B) mpsmas a
MPUHAJUJICKUT TUIOCKOCTH f§; ') mpsiMas a mepecekaeT II0CKOCTh 5.

2. (1 6amn) Ilpsmeie AB u CJ] ckpemuBatorcsa. Kakoe pacrionoxenue umerot npsimbie AC u
BJ?

A) napamnenshsle; b) neprnienaukynspasie; B) ckpemupatores; ') nepecexkatorcsi.

3. (1 6amn) [Mnockoctn @ u f umeroT 1 o0y Touky. KakoBo X B3aMMHOE pacroioskeHue?

A) mapayensHbl; b) mepecekarorces mo npsmoit; B) coBnanatot; I') ckpemmBaroTcs.

4. (1 6amn) Ecnu mnpsiMas, mNpoBeAeHHAsh Ha IUIOCKOCTH Yepe3 OCHOBAaHUE HAKIJIOHHOM,
NEPIEeHIUKYIISPHA €€ MPOEKIINH, TO OHA. ..

A) nepneHAMKyJSpHa W caMmMOM HakJOHHOW; b) mnapamienbHa M camoll HakjoOHHOH; B)
CKpEIIMUBAETCS C HAKIOHHOM; [') mepneHaukysipHa OCHOBaHUIO HAKIIOHHOM.

Ilpu évinonnenuu 3a0anuii 5-8 3anuwiume x00 peuwteHusA u NOJIy4eHHbLI Omeent.

5. (2 6anna) Yepes koH1pl oTpe3ka AB u ero cepenuny M npoBeneHbl apajuleabHbIe MPSMBIE,
MEpPECEKA0IINe HEKOTOPYIO IIOCKOCTh B Toukax A1, Bi1 m M1. Haiinure myuny orpeska MM, eciu
oTtpe3ok AB He nepecekaer minockocTs u eci AA1=6,8cm, BB1=7,4cMm.

6. (2 6amna) IIpsmeie AC, AB u AJ] nonapuo nepnenaukyiasipusl. Haiinute otpesok CJI, ecnu
AB=5 cm, BC=13 cm, AJI=9 cm.

7. (2 6amna) U3 ToukM K IMJIOCKOCTH MPOBEACHBI JBE HakJIOHHBbIC. Haiinure AnuHBI 0011€ro
NEePHEHANKYIISIPA, €CIU MPOCKIIUA HAKJIOHHBIX OTHOCATCS Kak 2:3 ¥ JAJIMHBI HAKJIIOHHBIX paBHBI 23 cM
u 33 cm.

8. (2 6amna) Haueptuts ky60 ABCJJA1B1C1/11. Iloctpouts Touky KEAB, Touky M€EJ:1C,
otpe3ok PEEA1B1Cs.

Ilpu pewrenuu 3a0anuii 1-4 3anuwiume npaguibHbLL OMEEN U3 YeMbIPEX NPEONOHCCHHDIX.

1. (1 6amn) Jansl Touxku A(1,0,5), B(-2,0,4), C(0,-1,0), /1(0,0,2). Kakue u3 HuX jiexaT Ha
KoopAuHaTHOH npsiMoii Oy?

A)A;B)B;B)C; ) /.

2. (1 ©6amn) Kakwme wu3 BektropoB a(l,0,-1), c¢(1/3,2/3,-2/3), B(1,1,1), p(0,0,-2) sBustoTCA
€ TUHUYHBIMH?

A)a;Bb)c;B)B; ) p.

3. (1 6amn) Kakue u3 Bexropos a(1,2,-3), ¢(3,6,-6), B(2,4,-6) KoIITMHEApHBI?

A) a, B; b) ¢, B; B) a, ¢; I') konnmuHeapHbIX BEKTOPOB HET.

4. (1 6amn) Hdausr Touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepeariHON Kakoro oTpe3ka sBIseTCS
touka M(0,3,4)?

A) AB; b) BC; B) AC; I') CB.

Ilpu évinonnenuu 3a0anuii 5-8 3anuwiume x00 peuwteHus u NOJIY4EeHHbLIL Omeent.

5. (2 Oamma) Jlaner Bektopsl a(-6,0,8) , B(-3,2,-6). Haiiaure ckansipHOEe NpOH3BENCHHE
BEKTOPOB.

6. (2 6amna) [py KaKuX 3HAYEHUSX 1 BEKTOPHL d (4,n,2), é(1,2,n) NepneHaAnKyIsSpHbI?)

7. (2 6anna) lansl BexkTops! a(-6,0,8), B(-3,2,-6). HaliguTte KocuHyC yriia MeXIy BEKTOPaMH.

8. (2 6anna) Jlokaxkure, uTo uyeThlpéxyronpbHuK ABCJ] siBiissercst pomOoMm, eciu:

A(6,7,8), B(8,2,6), C(4,3,2), 1(2,8,4).

JIoMOJHUTEIbHAS YaCTh
Ilpu evinonnenuu 3aoanus 9 3anuwiume Xxo00, 000CHOGAHUe pewleHUA U NOJIYYEHHLLI
omeem.
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9. (3 6amma) Maker kiTyMOBI TIPEIICTABIICH HAa KOOPAMHATHOW TuIOCKocTH. Haitaure momianb
KIIyMOBI (4eTHIPEXYTOJIbHUKA), BEPIIMHBI KOTOPOro uMeroT koopauHatsl (8;0), (10;8), (2;10), (0;2).
¥

10

] T CE LT T T

Ilpu pewenuu 3a0anuii 1-4 3anuwiume npasuibHblL OMEEN U3 Yemulpex NPeoloHCeHHbBIX.

1. (1 6ann) B AABC sinC=22. Kaxas 13 CTOpOH siBIIsieTCsA runoTenys3o AABC?

A
AC
A) AB; b) AC; B) BC; I') CB.

2. (1 6ayn) Yriom xakoit uerBepTH saBisgercs yroia a=400°?

A)L;B) II; B) I, T) IV.

3. (1 6amn) Kakue u3 GyHKIMN SBISIOTCS YETHBIMU?

A) y=sin x; b) y=cos x; B) y=tg x; I') y= ctg x.

4. (1 6ann) Kakue u3 yricen sSBISIOTCS KOPHEM YpaBHEHUS COS X = %’?

=Z. =r. —I. _2n
A)X—6,B)X 3,B)X 2,F)x -

Ilpu eévinonnenuu 3a0anuit 5-8 3anuwiume x00 peuwienus u nOJIy4eHHblIl OMmeemn.
. T Y
5. (2 6amna) Beraucnure: sin 5+ Cos—.

. V2 . V2
6. (2 Ganna) Haiinure 3HaueHue BbIpakeHUS 4arccos7 - 4arcsin(— 7)

7. (2 6amna) JlokaxxuTe TOXKIAECTBO: 2sin(m/2+a) + cos(m — a)= cosal.
8. (2 6anna) Pemmre ypasnenue: Sin x - 4 sin x + 3 =0.

JIOMOJHUTEIbHAS YaCTh
Ilpu evinoanenuu 3adanus 9 3anuwiume Xx00, 000CHOGAHUE peuleHUA U NOJIYYEHHbLI
omeem.

9. (3 Oara) Pemnre CUCTEMY YpaBHEHUI:
x+y=m
{sin X+ siny = 2.

Ilpu pewienuu 3a0anuit 1-4 3anuwiume npasuibHblil Omeem U3 Yemulpex nPeodioHCeHHbIX.

1. (1 6ann) Uemy paBHa Ipou3BOaHAS QYHKIIHH Y=COs°X?

A)y'=-sin’; B)y'=-2sin’; B)y'=-2cosxsinx; I') y’=2cos X.

2. (1 6anm) [o xaxoi U3 GopMy BEIUMCIAETCS POU3BOIHAS TPOU3BEICHNUS?

A) (uHv)=u"+v'; B) (wv) =u'v+uv’; B) (0) = ———; D)(f(g(x) =f (g(x))*g ().

3. (1 6amn) Permute ypaBaenue f'(x)=0, eciu f(x)=3x% — 6x +4. BeiGepure oTBeT.

A)1;B)-1;B)4;T) -4.

4. (1 6amn) Ha pucynke u3obpaxen rpaduk mpousBoanoi ¢yrkiuu f(X), onpeneaeHHnoi Ha
unrepsaie (—10; 8). Haitnute konmudectBo Touek Makcumyma ¢pynkimn f(X) Ha orpeske [—9;6].
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A)5;B)4;B)2;T) 3.

Ilpu evinonnenuu 3a0anuit 5-8 3anumiume xX00 peuieHUusA U NOJYUEHHbLIL OMEem.
5. (2 Oamma) MarepuasibHasi  TOYKa  JBIDKETCS  MPSAMOJMHEHMHO 1O  3aKOHY

x(t) = —t* 461 —4t* +5t—5
(Tme X — paccTosiHue OT TOYKH OTCYeTa B MeTpax, L — Bpems B
CEKyHJIaX, U3MEPEHHOE C Havaja JBWkeHus). Haiimure ee ckopocTh (B M/C) B MOMEHT BpPEMCHH
t=3c.
6. (2 6amuta) Ha pucynke nzobopaxén rpaduk ¢pyukiuu Y = f(X) 1 kacaresapHas K HEMy B TOUKE C

a0cruccolt Xo. Haitnute 3nauenue nponsBoaHoi GyHkimu f(X) B Touke Xo.
YA

e

(x—2)(x+3) >0
(x—8)
8. (2 6anmna) MccnenoBats GyHKIHIO f(X)=X° — 3X M OCTPOUTH & TpaduK.

7. (2 6anna) Pemmte HepaBeHCTBO:

JdonmoHuTEIbHAS YACTh
Ilpu ewvinoanenuu 3adanua 9 3anumwiume xo00, 000CHO6aHUE peUleHUA U NOJIYUEHHbLI
omeem.
9. (3 Gamna) ®upme «CagoBoa» BBIICIAIOT YYaCTOK 3eMiH Iomaapio 100 M2, [Ipemarator
YeThIpe ydacTKa pas3HbIX pazmepoB: 25x4; 20x5; 12,5x8; 10x10. Kakoil yuacTok 0100pUT AUPEKTOP
bupmbl «CaoBO, YIUTHIBAsI, YTO HEOOXOIUMO OY/IET TOCTaBUTH 3a00p MO IepUMETPy?

Ilpu pewienuu 3a0anuit 1-4 3anuwiume npasuibHblil Omeem U3 Yemulpex nPeodioHCeHHIX.
1. (1 6amm) B kakux enuHUIIAX U3MEpsSETCS TUIOIAAb TOBEPXHOCTH MHOTOTpaHHHUKA?
A) B rpanycax; b) B MeTpax; B) B kBagpaTHbIX MeTpax; ') B AByrpaHHBIX Ipagycax.
2. (1 6amn) [Tmomraab 60KOBOM MOBEPXHOCTH MTPU3MBI BRIUUCIISETCS 110 OpMyJIe:
A) S =S6ox + 2 Socn.; B) Seox =Poca™H; B) S= Bgox + S Socu; ') SO0k =2Pocw*H.
3. (1 6amn) Yto sBISE€TCS OCEBBIM CEUYEHUEM YCEUEHHOTO KOHYca?

A) paBHOOEIpeHHBIN TpeyronbHUK;, b) paBHOOeapeHHas Tpamenus;, B) mpsmoyronsHuk; I)
HPsIMOYTOJIbHAS TPaIeLusl.
4. (1 6amn) Kakas ¢gurypa mnomxydaeTcst Mpy BPAIICHUH MTPSIMOYTOJIBHOTO TPEYTrOJbHUKA BOKPYT
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OJTHOT'O U3 CBOUX KaTE€TOB?

A) xonyc; b) yceuennslit konyc; B) nupamupa; ') yceuenHnas nupamua.

Ilpu evinonnenuu 3a0anuit 5-8 3anumiume xX00 peuieHUus U NOJYUEHHbLIL OMmEem.

5. (2 6amna) Pebpo ocHOBaHHMS MPABWIIBHOW TPEyroyibHOW mupaMuisl 3 M, amodema OM.
HaiinuTe miomaas 60KOBOW MOBEPXHOCTH MUPAMHUJIBI.

6. (2 6anmna) Jlmaronans Kyoa paBHa 588. Haiigure ero o6nem.

7. (2 6amna) [IpsAMOyTOIBHUK CO CTOPOHAMHU 8CM U 3CM BpalaeTcs BOKPYT OOJbIICH CTOPOHBI.
Haiinute 06beM, Tuiomam 60KOBOM U MOJHOM MOBEPXHOCTEH MOTyUYEHHOTO Tea.

8. (2 6amna) BeruncnuTh OBEPXHOCTh KPOHBI KyCTapHHKa, UMEIoIIero Gpopmy miapa paauyca
0,5 M. B oTBeT 3anuImmTe YUCII0, ASICHHOS Ha TT.

JonoJHuTEeIbHAS YACTH

Ilpu ewvinoanenuu 3adanua 9 3anuwume Xx00, 000CHO6aHUE pPeUIeHUA U NOJIYUEHHbLIL
omeem.

9. (3 Oamma) Co3garpb MoAens KIyMObl, wuMeomed ¢opMy KOMOMHHPOBAHHOTO
F€OMETPUUECKOT0 Tella, BHIIOJIHUTh HEOOXOAMMbIE pacyeThl (IJIomaab, 00beM, KOTUYECTBO M BHUJIbI
Ca)XXEHIIEB).

[Tpenmnonaraemple MOJEIN KITyMO:

1'4

IIpu pewsenuu 3a0anuit 1-4 3anumiume npasuIbHbLIIL OMEEN U3 YEMbBIPEX NPEOSIONHCEHHDIX.
1. (1 6amn) s xakoi n3 dynxmmit yskmms F(x)=x3-3x?+1 sBnsercs nepBooOpa3Hoii?
A) f(x)=3(x2-2); B) f(x)=3x(x?-2); B) f(x)=3x2-6x+1; I') f(x)=3x>-6x.
2. (1 6amn) Jana dyskunus f(x)= 3x?+1. Uemy pasna F(1)
A)2:B)4;B)6:T) 1.

3. (1 6amur) OOmmit Bua Beex nepBooodpasHbix s f(x)=sinx?

A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.
4. (1 6aw1) BerancuTe onpesieieHHbIH HATErpan | 12 xdx.

A)-1;b) 1;B)-1,5;T) 1,5.

Ilpu évinonnenuu 3a0anuil 5-8 3anuwiume x00 peuwienus u NOJIY4eHHbLIL OMmeem.

5. (2 6anma) SAsnserca ma F(x)=x3-3x+1 mepsooOpasHoii ans pyrkmun f(x)=3(x2-1)?

6. (2 Gamma) 3amaiite mepoobpasHyro F(x) mms dynkmum f(x)=3x2-2X, €cnm W3BECTHHI
koopauHatsl Touku M (1, 4) rpaduxa F(x).

7. (2 6aiua) Ha pucynke nzo0Opaxen rpaduk dynkmmu y=Ff(X), onpenenénnoit Ha MHTEpBaIe
(=3; 11). Haitnute Haumenbiiee 3HaueHne GpyHkimu f(X)na otpeske [2; 9,5].

s v=f(z)
‘Al
T m

AR
_/' ‘-\1|1
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8. (2 6amma) Ha pucynke wm3oOpaxken rpaduk Hekoropoit ¢yukuuu Y=f(X). Tlonp3yscek
PUCYHKOM, BBIYUCITHTE OTPE/ICTICHHbIH I/IHTerpaﬂfl5 f(x)dx.

YA
4

y=flx)

e e s s s s s s

JonoJHuTebHANA YACTh
Ilpu evinonnenuu 3aoanus 9 3anuwiume xo00, 00OCHOGAHUE DPEWIEHUA U HOJIYYEHHbLI
omeem.
9. (3 6anna) Beruucnuth IOmAas KIyMOBI, MEpPUMETP KOTOPOM OTrpaHHuYMBAIOT JUHUU y=0,
y=X, y=-2x+6. Pemuts 1Byms cnocodbamu. Crenarp 4epTex.

Ilpu pewenuu 3a0anuii 1-4 3anuwiume npasuibHvlil OMEEm U3 Yemuipex nPeoioHceHHbIX.
1. (1 6amn) Mexny KakuMu JBYMsI HATYpaJbHBIMU YHCIIAMU HAXOAUTCS YHCIIO V19?
A)19u20;b)2u3;B)18u19;I") 3 u4.

2. (1 6amn) OnpeienuTe KOPEeHb ypaBHeHHs X°=125
A)3.;b)-3;B)-5,T)5.

3. (1 6amr) Pacrionoxure B mMOpsiAKE BO3pACTaHUS YUCIA: 2; i/g, V17
A)2; /5 V17, 5) 2; V17, /5 B) 5 2 VI7, 1) V17, 2, V5.

4. (1 6ann) YMHOXas YUCNIa C OMUHAKOBBIM OCHOBAaHHEM, UX CTETICHH. .. ?
A) ymHoxaem; b) nenum; B) cknanpiBaem; I') oTHuMaeMm.

Ilpu évinonnenuu 3a0anuii 5-8 3anuuwiume x00 peuieHus u NOAYYEHHLLIL OMEem.
2558 . 429

6,48
5. (2 6anna) Haiinure 3HaueHNe BbIPAKEHUS pu a=7.

(VIZ+/B)’

y 10++/96
6. (2 6amra) Halimure 3HaUYeHUE BHIpAKEHUS :
7. (2 Oamma) PaccrosHue oT HaOmIOIATeNsd, HAXOIAIICTOCS Ha HEOOJbIIOW BbICOTE h
KWJIOMETPOB Haa 3eMiIEH, 0 HaOMI0JaeMOl WM JIMHUM TOPH30HTA BBIUUCISETCS MO (dopmyie

[ =V2Rh y
, rie R=6400 kM — panuyc 3emnn. C Kakoil BBICOTHI TOPU30HT BUJIEH Ha PacCTOSTHUM 48
Kmi1oMeTpoB? OTBET BBIPA3UTE B KMIIOMETPAX.

v —=32—x=2.

JIOOJHUTEIbHAS YaCTh
Ilpu evinoanenuu 3adanus 9 3anuwiume x00, 000CHOGaAHUE peuileHUA U NOJIYYEHHbLI

omeem.
9. (3 6anna) Pemute rpaduyecku cucteMy ypaBHEHHIA: {yy:_\f

8. (2 6amna) Pemure ypaBHEeHUe

Ilpu pewienuu 3a0anuit 1-4 3anuwiume npasuibHblil OMeem U3 Yemulpex nPeodi0HCeHHbIX.
1. (1 6amn) [Ipu kakom 3HaUeHUH a GYHKIHKS y=a* ObIBaeT Ha Bce 00JIACTH OmpeieeHus?
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A)a=7; B)a=8.25; B) a=: I') a=3.
2. (1 6amn) Ha pucynke nzobpaxén rpaduk ynkiun Buaa f(x)=a*. Haiigure 3naucuue f(2).

YA

501

filx)=a"

e
-

7 a1 X
A) 25.; Bb) 5; B) 32; I') HeT BepHOTO OTBETA.

3. (1 6amn) @yHkIMs 3a1aHa HOPMYIION: f(X):(%)X. Yemy pasHo f(-2)?
A) 4 B)-4:B) 4 ) V2.

1 x—13

— =3.
4. (1 6ann) Kopens ypaBHeHus ( 9) ?
A)12,5;b) 13; B) 14; ') 15.

Ilpu évinonnenuu 3a0anuii 5-8 3anuwiume x00 peuwieHuA u NOJIY4eHHbLI Omeemnt.
5. (2 6ata) Haiinure kopenb ypaBHeHus 3%2-5*3*=12

6. (2 6anna) CKOJIBKO LEbIX PEIIeHNH IMeeT HepaBeHCTBo 1 <71<497

_ 25—8)( —x2

7. (2 6anna) Haiiaure Touky Makcumyma (QyHKIUN Yy = ’
8. (2 b6amna) B xome pacmaga paaroaKTUBHOTO M30TOMA €ro Macca YMEHBIIAETCsl MO 3aKOHY

—t/T
m(t) =mgp-2 / ,
0— —
TZie Mo— HayalbHAs Macca M30TOIa, {— Bpems, IpOIIeANIee OT Ha4yaIbHOTO

MOMEHTa, | — TMepuoJ Moiypacnaga. B HavanbHBIE MOMEHT BpeMeHH Mmacca uzorona 184 mr.
[Tepuon ero momypacnaja coctaBiseT 7 MuH. Haliaure, yepe3 CKOJIbKO MUHYT Macca U30Toma OyJer
paBHa 23 mr.

JIOMOJHUTEIbHAS YaCTh
Ilpu evinoanenuu 3adanus 9 3anuwiume x00, 000CHOGAHUE peUWleHUA U NOIYYEHHbLI
omeem.

—2x=0
9. (3 6anna) Pemute rpaduyecku cucteMy ypaBHEHHIA: {}; _ 23‘( —0
IIpu pewienuu 3a0anuit 1-4 3anuuwiume npasuibHbLLIL OMEEN U3 YEMbBIPEX NPEOSIONHCEHHDIX.
1. (1 6amn) Kakast u3 ¢pyHKIMI Bo3pacTaeT Ha Bcell o0nactu onpeseneHus?
A) f(x)=log; x; B) f(x)=0,7%; B) f(x)=x?; ') f(x)=log1 x.
2

2. (1 6amn) Ykaxure obacts onpenencaus Gpyakiun f(x) = Ig ZXXJ::

A) (-7;1,5); B) (-; -1,5), (7; +o0).; B) (-1,5; 7); I) (-00; -7), (1,5; +00).
1

3. (1 6ann) Pacnonoxkuts B mopsake Bospactanus: logg s 4; logg 5 0,4, logg s "

1 1
A) logos 4; logo,s 0,4;10805; ; b) 0go5 410805 7510805 0,4,
1 1
B)logos; ;10805 0,4;108054; I') logos 0,4; 1ogos 25 10ges 4.

4. (1 6amn) Haiigure KopeHb ypaBHEHUS 10g4 (5 o )C) =2.

A)11;B)-11; B)-3; T 3.

Ilpu evinoanenuu 3a0anuit 5-8 3anumiume x00 peuieHusA U NOJYUEeHHbLIL OMEem.
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5. (2 6ama) OnpeenuTe 3HaYeHNE BhIpaxkeHus logg 2 + logg 3 + 210824,
6. (2 6amta) Ykaxxute HaMMEHbIIIEE 1I€TI0€ PEIICHUE HEPaBEHCTBA:
log;(6x —4) > 2.
7. (2 6anna) Haiimute Touky Makcumyma pyukmuu Y = 8In(x+7) —8x+3.
8. (2 6amna) st oborpeBa momenieH s, TeMIepaTypa B KOTOPOM TOJICPKUBACTCS HA YPOBHE
Ty=15° "yepe3 paauaTtop OTOIICHHUS MPOIYCKAIOT TOpsYyI0 Boxy. Pacxon mpoxonsmiein yepe3 TpyOy
pamuaropa Boabl m = 0,6 kr/c. [Ipoxoxast mo Tpybe paccTosHUE X, BOJAa OXJIAKIAACTCS OT HAYaIbHOMN

cm TB — 177 BT -C
A= OC—logQ T _T ’ c = 4200—0
temriepatypbl Tx=91° no Temmneparypsl T, npuuém 14 —ino rhe Kr-°C
T
Y =28—
— TETIOEMKOCTb BO/IbI, M-2C ko3 durmenT Termoobmena, a & = 0,8 _ nocrosmmas.

Haiinure, no kakoil temmeparypsl (B rpamycax lLlembcusi) oxmaguTcss BOJAa, €CIU JUIMHA TPYOBI
pamuaTtopa paBHa 144 m.

JIonmoJHUTEIbHAA YaCTh
Ilpu evinonnenuu 3adanua 9 3anuwiume x00, 000CHO6aHUE pPeUWleHUA U RNOJIYYEHHDLI
omeem.

+ 2x = log; 135 — log3 5

9. (3 6anna) Pemure rpaduuecku cucremy ypaBHeHI/II/IZ{ 2y —3x =6 :
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3.YcaoBus peanuzanuu o01meodpa3oBaTebHOM y4eOHoI TucHMILIMHBI MaTemMaTHka

OcBoeHre TporpaMMbl y4eOHOW JHCHUILIMHBI MareMaTuka TNpeanojiaraeT Haludhe B
npodecCHOHANFHOM  00pa3oBaTEIbHONW  OpraHM3allK, pealu3yIome  00pa30BaTeIbHYIO
nmporpammy cpemaHero obmiero obpaszoBanus B mpezaenax ocBoeHuss OITOII CIIO na 06aze
OCHOBHOTO 0011ero o0pa3oBaHUs, Yy4eOHOro KaOWHETa, B KOTOPOM HMEETCS BO3MOXHOCTh K
obecrieunTh CBOOOAHBIN nocTyn B HMHTEpHET BO Bpemsi y4eOHOTO 3aHATHS U B TEPHOJ

BHEY4YEOHOMW AEATEIbHOCTH 00yUYaIOIIUXCS.
3.1 TpeboBaHNs K MUHNMAJTbHOMY MAaTepPHAJIbHO-TEXHHYECKOMY 00ecre4yeHHn 10

KaOuner maremaTuku

Cron — 16 wr., ctyn - 33 wrT., npenogaBaTeabckoe MecTo — 1 mT., 1ocka yyebnas - 1 mr.,
NIEPCOHAIBHBIN KOMITBIOTED - | mIT., MHOTO(YHKIIMOHAIEHOE YCTPOUCTBO — | IIT., MyJIbTUMETUITHBIHI
npoekTop — 1 mIT., ydeOHO-METOANYECKas JIUTEpaTypa, yueOHO-HATJIAIHbIE METOIUYECKHUE TTOCOOUS,
COOTBETCTBYIOIIIEEe IporpaMMHoe obecriedenue, Tabmuipl «Anredpa u Hadana ananuza 10 kim» - 17
IT., TaOIUIBI «Asredpa 1 Hadasia aHaimsa 11 ki.» - 15 mr., Tabmuusr «I'eomerpust 10x1.» - 14 mT.,
tabnuuel «['eomerpus 11km.» - 12 mr.

YuranbHblil 3271 (CHeMATU3MPOBAHHBIN Ka0UHeET), 000PYA0BAHHbII KOMIbLIOTEPAMH €
BBIX0JI0M B ceTh HTepHeT

Cron - 20 mr., cryn - 20 mr., paboyee MeCTO COTPyAHMKA - 2 IUT., MEPCOHAIbHBINA
KOMIIBIOTEP C BBIXOJIOM B MHTEPHET M OOECIEeYeHHEM J0CTyla B 3JEKTPOHHYIO HMH(OPMalMOHHO-
00pa30BaTeNbHYIO Cpey akajeMuu — 17 mT., MHOTOQYHKIIMOHAIbHOE YCTPOUCTBO — 2 HIT.

bubanorexa

Cron - 20 mrT., ctyn - 20 mT., pabouee MecTo COTpyAHUKA - 2 IIT., CTeJUIaX — 25 IIT.,
CTeJJIaX C MOCaJA0YHBIM MOAYJIeM — | MIT., mKag KaTaJoKHbIM — 11IT., IepcoOHaNbHBINA KOMIBIOTED C
BBIXO/IOM B MHTEPHET U 00eCIeYeHrEM JOCTYIA B 3JEKTPOHHYI0 HHPOPMAIIMOHHO-00pa30BaTeIbHY IO

cpedy akajeMuu — 17 mT., MHOTOQYHKIIMOHAJIBHOE YCTPOUCTBO — 2 IIT.
3.2 UndpopmannoHHOe o0ecredeHre peau3aluu NPOrpaMmbl
Jlns peanuzanuy MporpamMmbl OMOIMOTEUHBbIH (OHJI 00pazoBaTeIbHONM OpraHU3alMd HMEET
NIeUaTHBIE M 3JICKTPOHHBIE 00pa3oBaTelbHbIe U WH(OPMAIIMOHHBIE PECYPChI, BHIOMpAeTCs HE MEHee

OIHOTO M3aaHWsA U3 MEPCUNCICHHBIX HUXKE IICUYATHBIX H3,I[aHPII>'I " DJICKTPOHHBIX H3,HaHHI>'I B Ka4€CTBEC

OCHOBHOI'O, ITPU 3TOM CIIMCOK, MOXKCT OBITE JOITIOJIHEH HOBBIMH U3 JaHHUAMU.
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Cnmncok HCTOYHHKOB:
st oOyuarommxcest

1. bapnymkun, B. B. Maremaruka. Di1eMEeHTHI BbICIICH MaTeMaTHKH . YYEOHHK : B 2
tomax. Tom 1/ B. B. bapnymkun, A. A. IlpokodpseB. — Mocksa : KYPC : UHOPA-M, 2021. —
304 c¢. — (Cpemnee mpodeccuonanproe odOpazopanme). - ISBN 978-5-906923-05-9. - Tekcr :
anexktpoHHbid. - URL: https://znanium.ru/catalog/product/1235904 (nata obpamenus: 30.04.2024).
— PexkuM octyna: mo moJnucke.

2. Bapaymkun, B. B. Maremaruka. DieMeHThl BbICHIEH MaTeMaTUKU : Y4EOHUK : B 2
tomax. Tom 2 / B. B. bapnymkun, A. A. IlpokodseB. — Mocksa : KYPC : UHOPA-M, 2022. —
368 c¢. — (Cpennee npodeccuonanbHoe obpazoBanue). - ISBN 978-5-906923-34-9. - Tekcr :
anekTpoHHbId. - URL: https://znanium.ru/catalog/product/1817031 (mata o6pamenus: 30.04.2024).
— PexxuM noctyma: 1o noarnucke.

3. bammaxkor, M. U., Maremaruka : yaeOnuk / M. U. bammmakoB. — Mocksa : KaoPyc,
2024. — 394 c. — ISBN 978-5-406-12450-5. — URL: https://book.ru/book/951555 (mata
obpamenus: 30.04.2024). — TeKcT : AIEKTPOHHBIN.

4. HNanasH, A. A. Marematuka : yueOnuk / A. A. Jlagasa. — 3-e u31., ucnp. u J0Im. —
Mocksa : UTHOPA-M, 2023. — 544 c. — (Cpennee npodeccronaisaoe oopasopanue). - ISBN 978-
5-16-012592-3. - Tekcr : anekrponnsii. - URL: https://znanium.ru/catalog/product/1891827 (mata

obpamenus: 30.04.2024). — Pexxum qocTyna: mo MoJIMUCKe.

st npenogaBaresei

1. bammaxkos, M. U., Matemartuka : yuebnuk / M. W. bammakoB. — Mocksa : KnoPyc,
2024. — 394 c. — ISBN 978-5-406-12450-5. — URL: https://book.ru/book/951555 (mata
obpaienus: 30.04.2024). — TeKCT : SMEKTPOHHBIH.

2. MartBeeBa, C. B. Marematnka a1 SKOHOMHUYECKHX cIenuaibHocTed. Yacts 1
yuebHo-MeToauueckoe nocodue / C. B. MarseeBa. - Omck : CubAlM, 2022. - 131 c. - Teker :
anekTpoHHbId. - URL: https://znanium.com/catalog/product/2112457 (nata obparenus: 30.04.2024).
— Pexxum noctyna: mo moamnucke.

3. Marematuka : anreOpa ¥ Hadajga MaTeMaTHYECKOTO aHaJM3a, reomMeTpus. Anredpa u
Hayaja MaTeMatuieckoro ananusa 11 kiacc. ba3oBsiit ypoBeHb (B AByX yacTsx). Y. 1 : yueOnuk / A.
I'. Mopzakosuy, I1. B. Cemenos, JI. A. Anexcannposa, E. JI. Mapaaxaesa. - Mocksa : M3naTenbcTBo
"I[Ipocsemenue”, 2022. - 224 c. - ISBN 978-5-09-101592-8. - Tekct : snextponnsidi. - URL:
https://znanium.com/catalog/product/2089782 (nara oopamenus: 30.04.2024). — Pexxum qoctyma: mo

IOAIIUCKCE.
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4, Marematuka : anreOpa ¥ Hadajga MaTeMaTHYECKOTO aHaIM3a, reomMeTpus. Anredpa u
Hayajla MaTeMaTudeckoro aHaimsa. 11-i kimacc. ba3oBeiii ypoBenb. Yacte 2 : yueOHuk / A. T.
Mopnaxosud, I1. B. Cemenos, JI. A. Anekcanaposa, E. JI. MapnaxaeBa. — 2-e usn., crep. — MockBa
: IIpocBemenue, 2022 - 208 c. - ISBN 978-5-09-101593-5. - Tekcr : snektponnsii. - URL:
https://znanium.com/catalog/product/2089786 (nara oopamenus: 30.04.2024). — Pexxum qocrymna: mo

INOAIINCKE.

3.3 IlepeueHb HH(POPMAITMOHHBIX TEXHOJIOT Uit

B pamkax wu3ydeHUs TUCHMIUIMHBI HWCIOJB3YIOTCSA CIeayrolnue HHOOpMaIHOHHBIC
TEXHOJIOTHH:

[lanekTpoHHBIE  O0pa3oBaTEIbHBIE PECYpPChl, B  KOTOPbIE BXOJSAT  DJIEKTPOHHAS
oOpazoBatenbHas  cpena  Akagemuu — (pacloyiOKeHHass MO AJIGKTPOHHOMY  aJipecy
http://185.18.111.102/moodle/course/index.php?categoryid=54), 9JIEKTPOHHO-
OubnmuoreyHass cucrtemMa «Znanium.com» (pacloloXeHHass 0 3JEKTPOHHOMY  aJipecy
http://znanium.com/catalog), snexTponHo-6ubmMOTeYHAst cuctema «Ibooks.ru» (pacrmonoxeHHas
1o asieKTpoHHOMY aapecy https://ibooks.ru/home.php?routine=bookshelf);

- TPEe3eHTALMOHHBIE MaTepuaibl, pa3paboTaHHBIE B LEISIX BHU3YyIM3alUU Yy4eOHOTO
Marepualia U MOBBIIICHUS HATJSIIHOCTH OOY4YeHUsI, B COOTBETCTBUU C KaJCHIAPHO TEMAaTHUYCCKUM
IIJTAaHOM 110 JUCITUITJINHE,

- B paMKax W3y4YeHHUs TUCIUIUIMHBI HCIIONb3yeTcs makeT mporpamm Libre Office.

3.4 VYcaoBusi peaqu3danuyd NPOrpamMMbl [JIsi O0y4YalOIIUXCS HWHBAJIWAOB W JIHI C
OrpaHMYCHHBIMHU BO3MOKHOCTAMM 310POBbS

ConepxaHue CpeaHero NpoQpecCHOHAIbHOIO O00pa3oBaHMS U YCJIOBHS OpraHHU3aluu
0o0ydyeHus: 0OydYaroOmMXcsi C OCOOBIMH OOpa30BaTENbHBIMU TMOTPEOHOCTSIMU  OMPENETSIOTCS
aJanTUPOBAHHOM 00pa30BaTEIBHOM MPOTPAMMOM.

OOyuenue mo o0Opa3oBaTEbLHBIM IPOrpaMMaM CpeIHEro npodeccuoHaIbHOro 00pa30BaHuUs
o0yyaroImuxcss ¢ OrpaHMYCHHBIMH BO3MOXKHOCTSIMH 37I0pOBbS  Ha (DaKysIbTeTe CpEIHEero
npodeccuoHanbHOrO  00pa3oBaHMs aKaJeMHHM OCYIIECTBISIETCS C y4eToM OCOOEHHOCTEH
HCI/IXO(l)I/ISI/IIIeCKOFO Pa3BUTHA, WHAUBHUAYAJIbHBIX BO3MOXXHOCTEHI U COCTOSIHUSA 300POBbA TAaKHX
00yJaronuxcs.

CrnenanbHble YCIOBUSL BOCIUTAHMA U PA3BUTHS TAKUX OOYYAIOLIMXCS, BKIIOYAIOT B

ceOst:

- HCIIOJIB30BaHUE CICHHAJIBHBIX O6pa30BaTeJ'II>HBIX mporpaMm U MCETOAOB O6y‘leHI/Iﬂ n

BOCITUTAaHHS,
- WCIIOIb30BaHNUE CIICIIMAIBHBIX YUYEOHUKOB, YYEOHBIX TOCOOMH W JTUIAKTHUYECKHUX
MaTepHayioB M0 AUCIUIUIMHAM CHEIUATbHOCTH,

- OCHAIICHUC 34aHuUsd CHCTCMaMU HpOTHBOHO)I(apHOﬁ CUTHaJIW3alnuM M OIIOBCIICHHUA C
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http://185.18.111.102/moodle/course/index.php?categoryid=54
http://znanium.com/catalog
https://ibooks.ru/home.php?routine=bookshelf

NyOJIMpYIOIIMMU  CBETOBBIMH ~ YCTPOMCTBAMM, HMH()OPMAIMOHHBIMU  TabJl0 C TaKTHWJIBHOW
(mpocTpaHCcTBEHHO-peabedHON) nHbOpMAITUEH U JIp.

- CHEUHATBHBIX TEXHUYECKUX CPEICTB OOYUYEHHS KOJUICKTUBHOTO M MHIUBHAYaTbHOTO
MOJIb30BAHNUs, HAIIPUMED, UCIIOJIb30BAaHUE MYJIBTUMEIUHHBIX CPEACTB, HAINYHE OPTTEXHHUKH,CIIAi/I-
IPOEKTOPOB, JIEKTPOHHOM JJOCKU C TEXHOJIOTUEH Ja3epHOr0 CKaHUPOBAHHUS;

- o0ecrieyeHre BO3MOXKHOCTH JMCTAHIIMOHHOrO o0ydeHus (anekrpoHHele YMK mis
JUCTAaHIIMOHHOTO 00y4YeHHs, y4eOHUKHU HA JIEKTPOHHBIX HOCUTEINAX H Jp.)

- MPEJOCTaBIEHUE YCIYyT ACCHCTEHTa (IOMOIIHHMKA), OKAa3bIBAIOLIETO OO0YYarOIMMCS
HEO0XO0IMMYIO TEXHUYECKYIO IIOMOLIb,

- HaJIMYME KOMIIBIOTEPHON TEXHMKM U CIELUAIBHOTO MPOrpaMMHOr0 obOecredeHus,
aJanTUPOBAHHBIX JJI1 UHBAIMIO0B 1 Jul] ¢ OB3;

- ofecneyeHue 10CTyNa B 3/1aHUs] 00pa30BaTeIbHBIX OPraHU3aLMi U Apyrue yciaoBus, 0e3
KOTOPBIX HEBO3MOXKHO WJIM 3aTPyJHEHO OCBOEHHME OOpa30BATENbHBIX MPOrpaMM O0YyYarOLIUMUCS C
OrPaHUYEHHBIMU BO3MOXHOCTSIMU 3JI0POBbSL.

- KOMIUICKTOBaHNWE OHMOIHMOTEK CIENUAIBHBIMU aalTUBHO-TEXHUYECKUMHU CpPEACTBAMHU
s uHBaMMIOB W jun ¢ OB3 (roBopsmMmu KHUTaMH Ha (rem-Kaprax M CHelHaTbHBIMH
anmapaTaMu sl UX BOCIPOU3BEICHUS).

B  memsx AOCTYHHOCTH TOJNY4YeHHMsS CpEAHEro MpodecCHOHaIbHOrO  00pa30BaHUS
oOyyaromuMucs ¢ 0coObIMH  OoOpa3zoBaTeNbHBIMU  MOTpeOHOCTAMH — akamemueirn MMCUT
o0ecrnieunBaeTcs:

1)  anst oOydarouMxcs ¢ OrpaHMYCHHBIMUA BO3MOXKHOCTSIMH 3710POBBSI [0 3PCHUIO:

- ajanTtanys o(UUIUANbHOrO caiTa akajeMuu B ceTu VHTepHET ¢ y4eToM O0cCOObIX
noTpeOHOCTEH MHBAJIMJIOB 110 3PSHUIO C MPUBEICHUEM UX K CTAHIAPTY TOCTYITHOCTH BeO- KOHTEHTa
1 BeO-CEPBHUCOB;

- pa3MmelieHre B JOCTYNHBIX JUI OOYyYaloIIMXCsl, SIBJSIOIIMXCS CIENbIMH WM
CJIa0OBUAIIMMHI, MECTaX W B aJalTUpPOBaHHON (opme (¢ yd4eToM HX OCOOBIX MOTpeOHOCTEH)
CIIPaBOYHOM MH(OPMAIIMM O PACTUCAHUU JIEKIHH, YU4EOHBIX 3aHATHH (JODKHA OBITH BBITTOJTHEHA
KPYNHBIM (BBICOTA MPOMHCHBIX OYKB HE MeHee 7,5 cM) penbeHO-KOHTPACTHBIM WIPUPTOM (Ha
6enoM miu xéntoM one) u npoayonupoBana mpupToM bpaiiis);

- obecrieueHue BBITyCKa aJIbTEPHATHBHBIX (DOPMATOB MEYATHBIX MAaTEpPHANOB (KpPYIHBIHA
mpudT WK ayauodaiiib);

- o0ecrieyeHre AOCTyna OOY4YaroLIerocs, SBISIIOIIEroCs CJIENbIM MU HCHOJb3YIOLIETO
co0aKy-noBOABIPSA, K 3IaHHI0 00pa30oBaTeIbHON OpraHU3aIllH, pacloJIaralolero MeCTOM JUIS
pasMeleHHs COOaKU-TIOBOIBIPS B Yachl 00Y4EHHUsI CaMOTO 00y4aloerocs;

2) st OOYYarOIIMXCs C OTPAHUYEHHBIMH BO3MOYKHOCTSIMH 3/IOPOBBS IO CIYXY:
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- nyOnMpoBaHue 3BYKOBOW CHpPaBOYHOW MH(pOpPMAIMK O PACHUCAHUU YyUEOHBIX 3aHSATHIMA
BU3yaJIbHOH (YCTaHOBKA MOHUTOPOB C BO3MOXHOCTbIO TPAHCISLMU CYyOTHUTPOB (MOHUTOPBI, MX
pasMepsl U KOJIMYECTBO HEOOXOMMO OIPEEIISAT C YUYETOM Pa3MepOB MOMELICHHS );

- ofecrieyeHre HAAJIC)KAIIMMU 3BYKOBBIMH CPEACTBAMH BOCIIPOU3BEICHHS MH(POPMALINY;

3) e OOy4YaroUIMXCsl, MMEIOIUX HAPYLICHUs OIOPHO-IBUTATEIBHOTO arnrapara,
MaTepHaIbHO-TEXHUUECKUE YCIIOBHS JOJDKHBI O0O€creyrBaTh BO3MOXKHOCTh OE€CHpEnsITCTBEHHOIO
JOCTyna OOydYalolmMxcsi B ydeOHble TIOMEIICHHWS, TyaJleTHble U Jpyrue IOMELICHHS
o0pa3oBaTeNbHONW OpraHM3aluyu, a TaKkKe MX NpeObIBaHHE B yKa3aHHBIX MOMEMICHHSX (Haaudue
[aHJ{yCOB, IOPYYHEH, PACIIMPEHHBIX IBEPHBIX IPOEMOB, TUPTOB U APYTUX MIPUCIIOCOOICHUIA).

4) [Ipn momydeHun cpemHero MpodecCHOHATHLHOrO 00pa3oBaHUs OOYUYAONMUMCS C
OTPaHUYECHHBIMH  BO3MOXXHOCTSIMH ~ 3/IOPOBBSl  aKaJieMHEH  IMPENOCTaBISIIOTCS — OECIUIaTHO
CrenuanbHble YYeOHMKHM W ydeOHble TOCOOMs, MHas ydeOHas JUTepaTypa, a TaKKe YCIyru

CYypAOIIEPpECBOAUYNKOB U THQ)HOCYPHOHepeBOI{‘H/IKOB.
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4. XapakTepucTHKa OCHOBHBIX

BHAOB J€ATECJIBHOCTH oﬁyqalomnxcn nmo

0o01meodpazoBaTe/IbHOM y4eOHOM qucuIUInHe MaTemMaTuka

Conep:xanue XapakTepuCcTHKa OCHOBHBIX BHJAOB Y4eOHOW /1eATeJIbHOCTH
o0y4eHust CTYJ€HTOB

(Ha ypoBHe y4eOHbIX JeHCTBUIl)
BBenenue O3HaKOMJIEHHE C POJIBI0 MAaTEMAaTHKU B HayKe, TEXHUKE, IKOHOMUKE,

MH(POPMAIIMOHHBIX TEXHOJIOTUAX U MPAKTUUYECKOH IeSTeTLHOCTH.
O3HakOMJICHHE C IIETSIMU U 331a4aM¥ M3yUYCHUS] MaTEMaTHKH TIPH
ocoenuu npodeccuit CI10 u cnenmansaocrerr CI10

Anrebpa

Pa3BurTue noHsATHSA
0 yucJjie

Boinonnenue apupmMernyeckux IEHCTBUIM HaJa 4ucIaMM, couyeras
YCTHBIE U NINCbMEHHBIE TPUEMBI.

Haxoxnenue npuONMMKEHHBIX 3HAYEHUW BEIWYMH M MOTPEIIHOCTEN
BBbIUMCIIEHUH (aOCOJIFOTHONW M OTHOCHUTENIBHOW); CpaBHEHHE YMCIIOBBIX
BBIPAKCHUI.

Haxoxxnenne ommbGoOK B mpeoOpazoBaHMsIX U
(oTHOCHUTCS KO BCEM IYHKTAaM IIPOIPaMMbl)

BBIYMCIICHUAX

Kopnn,
Jorapugmel

CTeINeHH,

O3HakOMJICHME C TMOHATHEM KOpHA N-H CTENEHH, CBONCTBAMU
PaauKaIOB U IIPABWIAMH CPABHEHUS KOPHEM.

QOopMyIMPOBAHUE  ONPEACIECHUS KOPHA U  CBOHCTB  KOpHEH.
Bolunicnenue v cpaBHEHHE KOPHEH, BHIOJHEHUE MPUKUAKY 3HAUEHUS
KOpHS.

[IpeoOpa3oBanre YUCIOBBIX U OYKBEHHBIX BBIPAKEHUH, COAEpKAIIUX
paauKabl.

BoinonHnenue pacueroB mo ¢opmysiaM, COAEpXKAaIIUM pPaTUKabl,
OCYILECTBIISS1 HEOOXOUMBIE MTOICTAHOBKU U MPEOOpa30BaHMSL.
Onpenenenre paBHOCUIBHOCTU BhIpaXXEHUH ¢ paaukanamu. Pemienue
MPPaLMOHAIIBHBIX YPABHEHUM.
O3HakoMJIEHME C  TOHSITHEM
[IOKa3aTeseM.

HaxoxneHue 3HaueHU CTENEHH, UCHOJb3ys IpPHU HEOOXOIUMOCTU
MHCTPYMEHTAJIBHBIE CPENICTBA.

3anuchiBaHUEe KOpPHS N-H CTENEeHW B BUAE CTENEHU C JPOOHBIM
MoKasarejaeM U Hao0OopoT.

@opMyIMpOBaHHE CBOMCTB CTeNeHEH. BrlumciaeHue creneHen c¢
palMOHaIbHBIM IIOKA3aTEJIEM, BBINOJIHEHUE MPUKUAKKA 3HAYECHHUS
CTENIEHU, CPABHEHUE CTENICHEN.

IIpeoOpa3oBanue YUCIOBBIX U OYKBEHHBIX BBIPAXEHUN, COACPIKAIINX
CTENIEHU, IPUMEHSS CBOMCTBA. Pelenne nmokas3aTenbHbIX ypaBHEHU.
O3HakOMJIEHHE C IPUMEHEHUEM KOPHEHN U CTENIEHEN ITPU BBIUMCIIEHUN
CPEIHMX, JCJIICHHH OTpe3Ka B «30JIOTOM Ce4YeHHH». Pemenue
MPUKJIAHBIX 33124 HA CJI0)KHBIE MPOLIEHTHI

CTECIICHU C JIEUCTBUTEITLHBIM

IIpeoOpa3oBanue
ajredpanyecKnux
BbIpa:KeHN i

Brimonnenue npeoOpa3oBaHuil BRIpaXEHUH, TPUMEHEHHE (opmyII,
CBSI3aHHBIX CO CBOMCTBAMU CTETICHEH U JIOrapu(MOB.

Omnpenenenue 00J1acTU JOMYCTUMBIX 3HAUEHUH JIOrapu(PMHUIECKOTO
BbIpakeHus1. Pemenue norapuMuiyeckux ypaBHEHUH

OCHOBbBI TPUTTOHOMETPHUU
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OcHOBHBIE IOHATHSA

N3yueHnue paamaHHOro METOJla M3MEPEHHUs YIJIOB BpallCHUS U MX
CBS3M C TpamycHoil mepoi. M3o00pakeHue yrioB BpallleHUs Ha
OKpPYHOCTH, COOTHECEHUE BEJIMYMHBI YIJIa C €r0 PACIIOIOKEHUEM.
dopmynupoBaHuE ONpeAeSICHUN TPUTOHOMETPUYECKUX (PYHKIMMA IS
YIJIOB TTOBOPOTA U OCTPBIX YIJIOB MPSIMOYTOJIBHOTO TPEYTOJIbHUKA U
00BsICHEHHE UX B3aUMOCBSI3H

OcHoBHBIE IIpuMeHEeHHE  OCHOBHBIX  TPUIOHOMETPUYECKUX  TOXKIECTB IS
TPUTOHOMETPHYECKHE | BBIYMCICHUS 3HAYEHUH TPUTOHOMETPMYECKUX (YHKLMH MO OJHON M3
TOKAECTBA HUX
IIpeoOpasoBanus N3ydenue oCHOBHBIX ()OpMYJ TPUTOHOMETPUH: (POPMYJIBI CIOKECHMS,
NpocTeHIuX yIIBOCHHUS, MTPE0Opa30BaHUsl CyMMbI TPUTOHOMETPUYECKUX (YHKIUN B
TPUTOHOMETPHYECKHX | IPOM3BEIACHUE M IPOMU3BEACHUS B CyMMY M IIPUMEHEHHME IIpH
BbIPasKeHUH BBIUUCIICHUM 3HAUEHUS TPUTOHOMETPUYECKOTO  BBIPAKEHUS U
YIPOILEHHUS €ro.
O3HakOMJIEHHE CO CBOMCTBAMM CHMMETPUM TOYEK Ha EIUHUYHON
OKPY’KHOCTH M IPUMEHEHHE UX /s BbIBOJA (hOPMYJT IPUBEICHUS
IIpocreiimmue Pemenue no gpopmynaam U TPUrOHOMETPUUECKOMY KPYTy IPOCTEHIINX
TPUTOHOMETPHYECKHE | TPUTOHOMETPUYECKUX YPABHECHUM.
YPaBHEHUS u | [Ipumenenne oOmMX METONOB pElICHUs YpaBHEHWH (IpUBEIEHHE K
Hepagencmea JMHEHHOMY, KBaJpaTHOMY, METOJ pAa3JOXEHUS Ha MHOXWTEIH,
3aMEHbl  MEPEMEHHOW) TpU  PEIIEHUU  TPUTOHOMETPUUYECKUX
YpaBHEHUH.
YMeHue OTMEYaTh Ha Kpyre pelIeHus IIPOCTEUIINX
TPUTOHOMETPUUECKHUX HEPABEHCTB
ApKcuHyc, O3HakOMJIEHHME C TOHATHEM OOpaTHBIX TPUTOHOMETPHUYECKHUX
APKKOCHHYC, GbyHKIUH.
APKTAHTeHC YHCIa W3yuyenune omnpeneneHuili apkcuHyca, apKKOCHHYycCa, apKTaHIeHca
yuciaa, (QOpMyIHpPOBaHHE UX, H300paXeHHWE Ha  EAMHUYHOM

OKPY’KHOCTH, IPUMEHEHUE IIPU PEICHUN YPABHEHUHN

®YHKIIUU, UX CBOUCTBA U TPA®UKH

®yukuuu. [lousitue o
HeIpepbIBHOCTH

GyHKun

O3HakoMJIEHHE C TIOHATHEM NEPEMEHHOM, MpUMepaMu 3aBUCUMOCTEN
MEXIY IIEPEMEHHBIMU.

O3HakoMJIeHHE C TIOHITHEM Tpaduka, OnpeaeIeHne MPUHAIIEKHOCTH
Touku rpaduky QyHkuuu. OnpeneneHue no Qopmyne npocteimeit
3aBUCHMOCTH, BUJa ee rpaduxa. Breipaxkenue mo ¢dopmyne ogHOU
MepEMEHHOM Yepe3 IpyTHeE.

O3HakoMJIeHHE C ompeaesieHueM (YHKIUHU, (OpMYIHUPOBAHUE €TO.
Haxosxnenue o6acTu onpeneneHus u 001acT 3HaueHui QyHKIIUHA

CpoiictBa QyHKIMH.
I'padguueckasn
HHTepIpeTanus.
IIpumepsl
(pyHKIHOHAIBHBIX
3aBHCHMOCTE B
peajibHBIX Ipoleccax
U ABJICHUAX

O3HakomiieHHE C TpuMepaMHu (YHKIMOHAIBHBIX 3aBUCUMOCTEH B
peaJIbHBIX MpoLeccax U3 CMEXHBIX AUCLHUIIINH.

O3HakOMJIEHME C [I0Ka3aTeIbHBIMU PAaCCYyXIEHHUSAMH HEKOTOPBIX
CBOMCTB JIMHEMHONM H KBaApaTMUHOM (yHKUMHA, HpoBeAeHUE
UCCIIeIOBAaHMsI JTMHEHHON, KYCOUHO-JIMHEHHOH, NpOOHO-TMHEHHON U
KBaJpaTU4HON (QyHKIUH, nmocTtpoeHue ux rpadgukon. Iloctpoenue u
yreHue rpadpukoB pynkuuil. MccnegoBanue QyHKIUH.

CocraBieHue BU0B (QYHKIMI 110 JAHHOMY YCJIOBHIO, PEIIEHUE 3aJa4
Ha 3KCTPEMYM.

Brimonnenue npeodpa3oBanuii rpapuka GyHKIHII

OopaTHble pyHKIUM

W3ydenue mnoHATHA OOpaTHOW (YHKIMH, OIpeneleHue BUAA U
nmocTpoeHue rpaduka oOpaTHOW (PYHKIIUU, HAXOXKIEHHUE €€ 00JacTh
orpeneneHuss U obnactu 3HaueHuil. [lpumeHeHne cBoicTB GyHKIMH
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MIPH UCCIIEIOBAaHUH YPABHEHUI U PEIICHUU 3a]]a4 Ha SKCTPEMYM.
O3HaKOMJICHHE C TIOHSATHEM CIOXKHOU (YyHKIUU

Crenennbie, Boruncnenue 3HaueHuil pyHKIMN MO 3HAYEHUIO apTyMEHTa.
NoKa3arTejibHbIe, Omnpenenenue MoJIOKEHUSI TOYKU Ha rpaduke 1Mo ee KOOpAWHATaM |
Jorapu(pMuvyecKkue H | Ha000pOT.
Tpuronomerpudeckue | Mcrnonb3oBanue cBoilcTB (QyHKUMH 18 CpaBHEHHs 3HAUCHUM
¢pynxkuuu. O6parHblie | CTENEHEH U orapumMos.
Tpuronomerpuueckune | [locrpoenue rpahuKoB CTENEHHBIX U JOrapupMUUecKuX QyHKIHMH.
(GyHkuun Pemenne nokasaTenbHbBIX U JIOrapu(MUYECKUX ypaBHEHUH WU
HEPABEHCTB 110 U3BECTHBIM AJITOPUTMAaM.
O3HakoMJIEHHE C NIOHATUEM HENPEPhIBHON NMEPUOANYECKON (PyHKIMH,
¢dbopMynHpoBaHHE CBOWCTB CHHyCa M KOCHHYCA, IOCTPOCHHE HX
rpaduKoB.
O3HaKOMJIEHHE C IOHITUEM F'APMOHMUYECKUX KOJIEOaHUI U TpUMepaMu
rapMOHUYECKUX KOJeOaHWH JJI1 ONMUCAHUS NPOLIECCOB B (PU3UKE U
JIPyrux o01acTax 3HaAHUS.
O3HakoMJIEHHE C IOHATHEM pa3pbIBHONM NEPUOIUYECKON (yHKIUH,
(dbopMyIHpOBaHHE CBOWCTB TaHT€HCA M KOTAHTEHCA, MOCTPOSHUE HX
rpaduKoB.
[Ipumenenne CBOWCTB  (YHKIMHA s  CpPaBHEHUS  3HAYCHUI
TPUTOHOMETPUYECKUX (YHKLUMH, peIIeHUus TPUTOHOMETPUUECKUX
YPAaBHEHUM.
IToctpoenue rpagukoB 0OpaTHBIX TPUTOHOMETPHUUECKUX (YHKUMH U
ornpezeneHue 1no rpagpukaM Ux CBONUCTB.
Brinonnenue npeodpa3oBanus rpad)uKkoB
HAYAJIA MATEMATHYECKOI'O AHAJIM3A
IMocaenoBarenbHocTH | O3HAKOMJIEHHE C  TOHSATHEM  YHCJIOBOM  MOCJIENOBATENIbHOCTH,

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

O3HakoMJIEHHE C TIOHATHEM Mpesiesa I0CIeJ0BATEIbHOCTH.
O3HaKOMJIEHHE C BBIYHUCIEHUEM CYMMbl OECKOHEYHOI'O UHCIIOBOIO
psiga Ha MpUMepe BBIYUCIECHHUS CYMMBbI OECKOHEUHO YObIBaroulei
re€OMETPUUYECKOM MPOTPECCHH.

Pemenune 3amau Ha mnpumeHeHHE (OPMYJBI CyMMbl OECKOHEYHO
yOBIBaloIIEi reOMETPUUECKOI Mporpeccuu

IlpousBonnass u ee
NpUMEHeHHe

O3HaKOMJIEHHE C TIOHSATHEM ITPOU3BOIHOM.

Wzydenue u popMyupoBaHue €€ MEXaHUYECKOTO U T€OMETPHUECKOTO
CMbICJIa, U3yYEHHUE AJITOPUTMa BBIYMCIIEHHUS TPOU3BOHON Ha MpUMepe
BBIUMCIIEHUS MIHOBEHHOH CKOPOCTH U YIJIOBOTO KO3 QHUIMEHTa
KacaTeJIbHOM.

CocraBieHne ypaBHEHUs KacaTelbHOH B 0011eM BUIE.

VYcBoenune mpaBui auddepeHIMpoBaHus, TaOIUIIBI MPOU3BOIHBIX
QJIEMEHTApHBIX (PYyHKIUH, npumeHeHue Ui aAuddepeHIupoBaHHs
(GyHKIUH, COCTaBIEHUs YpaBHEHUS KacaTelbHOM.

Wzydenue TeopeM O CBSI3U CBOMCTB (DYHKIIMM M IPOU3BOTHOM,
hopmMyITHUpOBKa UX.

[IpoBenenne ¢ MOMONIBIO IMPOU3BOAHOM HCCIeNOBaHUA (YHKIINH,
3alaHHON (hopMyIIOi.

VYcraHoBlIeHHE CBS3M CBOMCTB (YHKIMHM M TPOU3BOAHOM MO UX
rpadukam.

IIpuMeHeHHEe NPOU3BOAHON [UI peLIeHUs 3aJad Ha HAaxXOXKICHHE
HanO0JIbIIEro, HAMMEHBIIET0 3HAYEHUS U Ha HaX0XKJICHHE SKCTpeMyMa
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IlepBooOpa3znas u | O3HaKOMIIEHUE C TOHATHEM UHTErpalia U epBOOOpa3HOM.
HHTErpaj W3ydenue mnpaBuiIa BBIYUCICHHS MEPBOOOPA3HOH U TEOPEMBI
Herorona— JleitOauna.
Pemenue 3amaq Ha CBSA3b MEPBOOOPA3HON U €€ TIPOU3BOIHOM,
BBIYHCIICHHE [TEPBOOOPa3HOM AJi JaHHON (YHKITHH.
Pemenune 3agau Ha DpPUMEHEHHME MHTErpajga il BBIYMCICHUS
(bu3MYECKUX BEJIMYUH U TUIOLIaAen
YPABHEHUS U HEPABEHCTBA
YpaBHeHus u | O3HaKOMJIeHME C  NOPOCTEMIIMMHU  CBEIEHUSMU O  KOPHAX
CHCTeMbl ypaBHEHMii. | AIreOpauyecKUX ypaBHEHUMH, IIOHATUAMH HCCIIECI0BaHNs ypaBHEHUH U
HepaBencrBa M | CUCTEM YPaBHEHUI.
cUcTeMbl HepaBeHCTB | M3yueHne TeopuM paBHOCHIIBHOCTU YpPaBHCHHMH U €€ INPUMEHEHHMS.
¢ aByms | IToBTopeHne 3anmcu peleHus CTaHIAPTHBIX ypPaBHEHUM, IPHEMOB
nepeMeHHbIMH npeoOpa3oBaHUs YpaBHEHHWH [ CBEIACHUS K CTaHJapTHOMY
YpaBHEHUIO.
Pemienne panuMoHanpHBIX, HpPpPAUUMOHANBHBIX, ITOKA3aTENbHBIX U
TPUTOHOMETPUUECKUX YPAaBHEHUI U CUCTEM.
Ucnonb3oBanue cBOMCTB U rpadukoB GYHKIUN IS pEIICHUS
ypaBHeHUl. [loBTOpeHHE OCHOBHBIX IPUEMOB PELICHUS CUCTEM.
Pemenue ypaBHeHUl ¢ MPUMEHEHHUEM BCEX MPUEMOB (Pa3oKeHHUS Ha
MHO>KUTEIM, BBEJICHHUS  HOBBIX  HEU3BECTHBIX, IIOJCTAHOBKH,
rpaguIecKoro MeTo/1a).
Pemenue cucrem ypaBHEHUH ¢ IPUMEHEHHEM Pa3IMUHBIX CIIOCOOOB.
O3HakoMJIeHHE ¢ OOLIMMH BOIIPOCAMH PELICHUsI HEPABEHCTB U
UCIIOJIb30BaHWE CBOWCTB UM TpaduKOB (QYHKUMA NpH pEIIEHUU
HEPABEHCTB.
Pemenne HepaBeHCTB M CHUCTEM HEPAaBEHCTB C MPUMEHEHUEM
pa3IUYHBIX CIOCOOOB.
[Ipumenenue MaTeMaTHYECKHX METOJI0B JUIs pelieHus
CoJIepKaTeNbHbIX 3ajlad U3 Pa3JIMUYHbIX 001acTeil HayKu M MPaKTUKH.
WHTepnpeTpoBaHue pe3ysibTaToB ¢ YYETOM pealbHbIX OrpaHUYECHUN
IJIEMEHTBI KOMBHUHATOPHUKMN, TEOPUU
BEPOATHOCTEMN U CTATUCTUKH
OcHoBHbIe nousaTud | M3yueHue npaBmia KOMOMHATOPUKA W TPUMEHEHHUE TNPHU PEIICHUU
KOMOUHATOPUKH KOMOMHATOPHBIX 3a]1a4.
Pemienne KOMOMHATOPHBIX 3aJjau METOJIOM Iepedopa U MO MpaBUITY
YMHOKEHUS.
O3HakoMJIeHHE C TOHATUAMU KOMOWHATOPUKU: pa3MeEIleHHUsIMHU,
COUYETaHUSIMH, ITEPECTaHOBKaMHU U (OPMYJIaMU JIJISl X BBIUMCICHHUS.
OOmbsicHeHHe U TpuMeHeHue (HopMy AJsl BEIYUCICHHS pa3MeIleHuil,
MEepPEeCTaHOBOK M COUYETAHUM NIPU PEIICHUH 3ajau.
DJIeMEHThbI Teopuu | MI3ydeHne KIacCHYECKOro ONpENENIEHHsI BEPOSATHOCTH, CBOMCTB
BepOSITHOCTEH BEPOATHOCTH, TEOPEMBI O CyMME BEPOATHOCTEM.
PaccmoTrpenue npumepoB BeIUUCIEHUS BeposITHOCTEN. Pemenne 3amau
Ha BBIYMCIICHUE BEPOSATHOCTEH COOBITHI
IIpeacrasienune O3HakoMyIeHME C MPEACTABICHUEM YHUCIOBBIX JAHHBIX M HUX
AaHHBIX  (TAa0JUIBbI, | XaPAaKTEPUCTHKAMHU.
AHATrpaMMBbl, Pemenne npakTtuyeckux 3aiad Ha 0OpabOTKY YHCIOBBIX JAaHHBIX,
rpaduxu) BBIUYHCIICHUE UX XapPAKTEPUCTUK

I'EOMETPUA
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IIpsimble ¥ NJIOCKOCTH
B IIPOCTPAHCTBE

@opMyIMpPOBKA U MPUBEICHUE T0KA3ATEILCTB IIPU3HAKOB B3aUMHOTO
PacIosIO0KeHuUs NPSAMBIX U INIOCKOCTEH. Pacrio3HaBaHue Ha yepTekax U
MOZEJIIX Pa3JIMYHBIX CIy4aeB B3aMMHOI'O PACIIOJIOKEHMS IPSIMBIX U
IJIOCKOCTEH, apryMEHTUPOBAaHUE CBOUX CYXKICHUU.

dopmyIHpOBaHUE ONPEACIICHUH, IPU3HAKOB 51 CBOWCTB
NapaJUIeJIbHBIX M NEPHEHAMKYJSPHBIX IIOCKOCTEH, IBYTPaHHBIX H
JIMHEHHBIX YIJIOB.

BelnloslHEHUE TMOCTPOCHMSI YIJIOB MEXAY MPSAMBIMHM, NPAMOH H
IIJIOCKOCTBIO, MEXKY INIOCKOCTSMU 110 ONMCAHUIO U PACIIO3HABAHUE UX
Ha MOJEIIAX.

[IpuMeHeHHEe DPU3HAKOB U CBOWCTB DPACIOJIOKECHUSA MNPAMBIX U
IJIOCKOCTEH MPYU PELICHUM 3a/1a4.

N300paxkeHne Ha pUCYHKaX M KOHCTPYHPOBAaHHE Ha MOMAEISAX
NEPHEHIUKYJSIPOB M HAKIOHHBIX K  IUIOCKOCTH,  IPSMBIX,
MapaJUIEIbHBIX IJIOCKOCTEM, YIJIOB MEXAY IPSAMOM M INIOCKOCTBIO U
000CHOBaHHE MTOCTPOCHUS.

Pemrenne 3agad  Ha  BBIUMCIEHUE T'E€OMETPUYECKUX  BEJIMYHH.
OnuceiBaHHE PACCTOSHUS OT TOYKH 1O IUIOCKOCTH, OT NIPAMOH 10
IJIOCKOCTH, MEXAY IUIOCKOCTAMM, MEXAY CKPEIIMBAIOLIUMUCA
HPSIMBIMH, MY IPOU3BOJIBHBIMU (PUTYpaMHU B IPOCTPAHCTBE.
@OopMyIMpPOBAHKUE U JOKA3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSHMAX
(TeopeM cy1ecTBOBaHUs, CBOMCTBA).

N300paxkeHne Ha depTekax M MOJCISAX PACCTOSHHUS U 00OCHOBAaHUE
CBOMX cCyXJeHui. OrmpenerncHue U BBIUNCICHHE PACCTOSHUM B
npoctpancTBe. [IpumeHenune ¢GopmMyn U TeopeM IJIaHUMETPUU IS
peuieHus 3a1ay.

O3HaKOMJIEHHE C TMOHSATHEM MapaieIbHOTO MPOEKTUPOBAHUS U €r0
ceorictBaMu. POPMYIMPOBAHUE TEOPEMBI O IIIOIIAAN OPTOrOHAIBHON
MIPOEKIINYA MHOTOYTOJIbHUKA.

[TpumeHenue Teopuu 111 000CHOBAHUS OCTPOSHUN M BBIYUCIICHUH.
ApPryMEHTHUPOBAaHHE CBOUX CYKJICHHMM O B3aMMHOM PaCIIOJIOKEHUN
IPOCTPAHCTBEHHBIX QUTYp

MHoOrorpaHHUKH

Onucanne M XapaKTEPHUCTHKA Pa3IMYHBIX BUIOB MHOTOTPAHHHUKOB,
MEPEUYMCIICHUE UX JIIEMEHTOB M CBOMCTB.

N3o0pakeHne MHOTOTPAaHHUKOB U BBIOJHEHUE TIIOCTPOCHHS Ha
M300paKEHUSIX U MOJIEIISIX MHOTOTPAaHHHKOB.

Briuucnenue AMHEHHBIX 3JE€MEHTOB W YIJOB B MPOCTPAHCTBEHHBIX
KOH(UTYpaITUIX, Apr'YMEHTHPOBAHNUE CBOUX CYXKIECHUH.
XapakTepucruka u n300pakeHue CEYeHMUH, pa3BepTKU
MHOTOTPAHHUKOB, BEIYUCIIEHUE TTOMIAAEH TOBEPXHOCTEN.
[TocTpoenne mpocTeHmMX ceueHud KyOa, MTPHU3MBL, MUPAMHUIBIL.
[Ipumenenue (HakToB U CBEICHUN U3 IUTAHUMETPHH.

O3nakomieHue €  BUJAAMM  CUMMETPUH B IPOCTPAHCTBE,
dbopmynupoBaHUE  OMNPEACICHHWH W  CBOMCTB. XapaKTEpPUCTHKA
CUMMETPHUU TEJ BPALLEHUS U MHOTOTPaHHUKOB.

[IpumeHeHne CBONCTB CUMMETPUM TP PEIICHUU 3a/1a4.
Hcnonb3oBaHne TPHOOPETEHHBIX 3HAHWUW [UIsl WCCIEAOBAaHUSA U
MOJEJIMPOBAHNUS HECIOXKHBIX 3a/1a4.

N300pakeHre OCHOBHBIX MHOTOTPAHHHKOB U BBHIMIOJTHEHHE PUCYHKOB
10 YCJIOBUSAM 3a7a4

Tena 1 moBepxXHOCTH
BpAallleHUus

O3HakoMJICHHE C BHJAMHU TeJ BpalieHus, (GpopMyIupoBaHHE UX
ONpEACIICHU U CBOWCTB.
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®opmMyMpoBaHHE TEOPEM O CEYCHUU IIapa IUIOCKOCTHIO U MIIOCKOCTH,
KacaTtenpHOH K cdepe.

XapakTepucTuka M HW300pakeHUE TeJ BpAILCHHs, UX pPa3BEpPTKH,
CEUYCHUSI.

Pemenne 3amay Ha TOCTPOEHHE CEYCHUH, BBIYMCICHHE [UIWH,
paccTosiHMi, yrioB, Iutomianei. IlpoBexeHme  IOKa3aTENbHBIX
paccyXKIeHH Y PELICHNH 3a/1a4.

[IpumeHeHre CBOWCTB CHMMETPHM IIPH pEIICHWH 3a7ad Ha Tela
BpaIleHHsI, KOMOWHAIIHIO TEJL.

N300pakeHre OCHOBHBIX KPYIJIBIX TN U BBIOJHEHHE PUCYHKA IIO
YCJIOBHIO 3aJ1auu

HN3mepenus B
reoMeTpuu

O3HakOMIIEHHE ¢ MHOHATHSAMH IUIOIIAAHM M O00BbEMa, aKCHOMaMU U
CBOMCTBaMH.

Pemienne 3amau Ha BBIYKMCICHHE IUIOMIQJACH IUIOCKHX QUTYD C
MPUMEHEHHEM COOTBETCTBYIOIINX GOpMYI U (DaKTOB U3 TUTAHUMETPHH.
W3ydenue TeopeM O BBIYHCICHUU OOBEMOB MPOCTPAHCTBEHHBIX TEI,
pelieHre 3a1a49 Ha MpuMeHeHne (GopMyTT BBIYUCIICHUST 00BEMOB.
Nzydenue GopMyn s BBIYMCICHUS IUIOMIAACH TOBEPXHOCTEH
MHOTOTPAaHHUKOB ¥ TEJI BPAIICHHS.

O3HAaKOMJICHHE C METOJOM BBIUMCIICHHS IUIOMIAJA ITOBEPXHOCTH
cdepsl.

Pemienne 3amay  Ha  BBIYHCIICHHWE  IUIOMIQJCH  IMOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEI

Koopaunarsl n
BEKTOPbI

O3HakOMJIEHHE C IOHATUEM BeKTOpa. M3ydeHne 1ekapToBON CUCTEMBI
KOOPJAMHAT B IPOCTPAHCTBE, IIOCTPOCHUE I10 3aJaHHBIM KOOpAUHATaM
TOYEK U IUIOCKOCTEN, HAXOXKICHUE KOOPAUHAT TOYEK.

Haxoxnenue  ypaBHEHUH  OKpYXHOCTH, c(epbl, IUIOCKOCTH.
Beruncnenue paccTossHUN MEKY TOYKAMH.

N3yueHne CBOWCTB BEKTOPHBIX BEIMYMH, MPABUJI PA3JIOKEHUS
BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE, IIPaBUI HAXOXKICHUS
KOOPAMHAT BEKTOpPA B IIPOCTPAHCTBE, IPABUI JECHCTBHUM C BEKTOPAMHU,
3aIaHHBIMUA KOOPJAMHATAMH.

[IpuMeHeHne Teopuu NpyU PEIICHUH 3a4a49 Ha JEHCTBUS C BEKTOPAMH.
N3yueHne CKaJspHOrO IPOU3BEACHHUS  BEKTOPOB, BEKTOPHOIO
YpaBHEHHUs NPSIMOM U IJIOCKOCTH. [IpumMenenne Teopun pu pereHnu
3a/1a4 Ha JIEUCTBUSA C BEKTOpaMHU, KOOPAUHATHBIM METOJ, IPUMEHEHHE
BEKTOPOB ISl BBIYMCIIEHUS BEJIMYUH YTIJIOB U PACCTOSIHUM.
O3HakOMJIEHME C JI0Ka3aTelNbCTBAMHM TEOPEM CTEPEOMETPUHM O
B3aMMHOM DPAacCIOJIOKEHUHU NPSIMBIX U IJIOCKOCTEN C MCHOJIb30BAHUEM
BEKTOPOB
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5. KonTposib M olleHKa Ppe3yJbTATOB OCBOEHHsI 001Ie00pa3oBaTeJbHONH Yy4eOHOI

JUCHHUILINHBLI MaTeMaTHKa

KoHTponb ¥ oOlleHKa pe3yJbTaTOB OCBOCHUS YYEOHOW MUCHHUIUIMHBI OCYIIECTBISICTCS B

mpolecce MPOBEACHUSI MPAKTUYECKUX 3aHSATHH,

TECTUPOBAHU,

da TaKX€ BbIIIOJIHCHUA

00yJaronMMUCS HHIUBUAYATbHBIX 3a/IaHHUH, TPOCKTOB, UCCIICIOBAHUMN.

Pe3ynbrarel 00yueHus
(OCBOEHHBIE YMEHHS, YCBOCHHBIE 3HAHMUS)

@opMbl U METOJBI
pe3yIbTaTOB O0YYCHHUS

KOHTpPOJIA W  OLCHKH

YMmenus:

YepTekKE W MPOU3BOJIUTH MPOCTEUIIHE
IOCTPOEHHUSI HA TIIIOCKOCTH.

[IpoBoauTh TO/I€CTBCHHbIC
npeoOpa3oBaHus BhIpakeHMid, | Pemenue YIpaKHCHHU I Ha yYpOKe,
COJICPIKAIIMX CTEICHHBIC, MMOKa3aTe/IbHbIC, | BHEAYIUTOPHAsT ~ CaMOCTOsITeNIbHass  paboTa,
norapudmudeckue U | KOHTpOJIbHAs padoTa.
TPUTOHOMETPHYECKHE HYHKIUH.
Crpouth rpaduku CTEIEHHOM, N
. . Pemenue YOpaKHEHH Ha YpOKe,
MOKa3aTeIbHON,  JIOTapu(PMUUYECKOH |
. BHEAy/IUTOPHAsl CAMOCTOSITENIbHAs padoTa.

TPUTOHOMETPUYCCKHUX (DYHKITUH.
Pemarp  mpocreiiiivie  ypaBHEHUS U .

Pemenue YIpaXHEHUN Ha YpOKe,
HEPaBEHCTBA, COJIEpPXKAIIME CTEIEHHBIE,

BHEAy/IUTOpHAs  caMoOCToATeNIbHas  paboTa,
MoKa3areibHble, JorapuMUYecKue 1

KOHTpOJIbHAsI paboTa.
TPUTOHOMETPHYECKHE QYHKITUH.
N3o00paxaTs reomerpuueckue (GpuUrypbl Ha .

Pewmenue yIpaXHEHU I Ha YPOKE,

BHCAYAUTOPHAA CaAMOCTOATCIIbHAA pa6 oTa.

Pemenue yIpaKHEHUN Ha YPOKE,
BoinonHATe onepanuu HajJ BEKTOpaMu U
. . | BHEAyOUTOpHAs  caMOCTOsTelbHas  pabora,
I10JIb30BAThCS CBOMCTBAMHU ATUX ONEPALIUH.
KOHTpOJIbHasI paboTa.
3HaHuA:
. Pemenue yIpaKHEHUN Ha YpOKe,
CpoiictBa  apudpmMeTH4ecKoro KOpHS
. BHEAy/IUTOpHAsi  caMOCTOsTeNbHas  palora,
HaTypaJIbHON CTEIICHHU.
KOHTpOJIbHasI paloTa.
. Pemenue yIpaKHECHUN Ha YpOKe,
CBoiicTBa CTENEHH C PANMOHAIBHBIM
BHEAy/IUTOpHAs  caMOCTOsTeNabHas  palora,
[IOKa3aTeseM.
KOHTpOJIbHast paboTa.
. Pemenue MIpa>KHEHU N Ha OKE
CpoiicTBa jorapu¢pMOB U OCHOBHOE yrip YPOKE,
BHEAy/UTOpHAs  caMOCTOsTenbHas  palora,
Jorapu(pMuIecKoe TOKIECTBO.
KOHTpOJIbHAsI paboTa.
Pemenne yIpaXHEHUN Ha YPOKe,
OcHoBHbIE TPUTOHOMETPUYECKUE
Po— BHEAyJHUTOpHAasi  CaMOCTOATEeNbHas  pabora,
PMYJIBI. KOHTPOJIbHAs paboTa.
Pemenue yIpaKHEHUN Ha YPOKE,
Tabnuia MPOU3BOIHBIX AJIEMEHTapHBIX
- BHEAyJUTOpHAasi  caMoOCToATeNbHas  pabora,
Y ) KOHTpPOJIbHAsI padoTa.
Pemenue YIPaXHEHUI Ha YpOKe,
AKCHOMBI CTEPEOMETPHUH. BHEAyJHUTOpHAsh  CaMOCTOATEeNbHas  pabora,

KOHTpPOJIbHAs paboTa.
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6. OueHKa 0CBOECHUS TOCTHKEHUN JIUYHOCTHBIX Pe3yJIbTATOB BOCMUTATENbHOI pPadoThI

OneHka JOCTHXKEHHS] OOYYarOIIMMHCS JIMYHOCTHBIX pe3yibTatoB (manee — JIP)
MPOBOAMUTHCS B paMKax KOHTPOJIBHBIX U OICHOYHBIX MPOIEAyp, MPEIyCMOTPEHHBIX JTaHHOM
[Iporpammoii.

Cnoco0bl KOHTPOJIS Pe3yJIbTATOB U KPUTEPUH Pe3yIbTATUBHOCTH peajTu3anuu

BOCIIUTATEJILHOM p360TbI Oﬁy‘laIOIIII/IXCﬂ AKAACMHUYICCKOTI0 KOJJICIXKA.

Bun xouTpons Pe3ynprar KOHTpOIIA

BxoxHo#i KOHTPOJIb JUArHOCTHKa CIOCOOHOCTEHl M HMHTEpPECOB
o0yyaromuxcs(TeCTUpOBaHNE,aHKETUPOBAHKE,
COLIMOMETPHS, OIPOC).

Texymmii KOHTPOJIb nejarornyeckoe HaOMIOJeHUE B IpoIEecce
IIPOBEACHUS MEPOINPUATHM, I1€1arOrHYeCKui
aHaJIM3 TBOPYECKMX paboT, MEpONPUATHIA
oOyuaromuxcsi, (GOpPMHUPOBAHME U AHAIU3
nopTQoano 00ydaroUerocs; UCIOJIHEHUE
TEKyLIeH OTYETHOCTU

HToroBslii KOHTPOJIb aHaJIu3 JIEeATEIbHOCTH

Kommieke kpuTepueB OLEHKH JUYHOCTHBIX Pe3yJIbTATOB, 00YYaIOLIUXCH:

—JIEMOHCTpalMs UHTepeca K Oynyiel npodeccuu;

—OIICHKa cOOCTBEHHOT'O MMPOABMIKCHUS, TUYHOCTHOTO PA3BUTHUSA,

—IIOJIOKHUTCIIbHAA AWHAMHWKa B OpraHu3alyuu coOCTBEHHOI yq€6HOﬁ ACATCIBHOCTHU II0
pe3ysbTaTaM CaMOOLIEHKH, CAMOAHAJIN3a ¥ KOPPEKILIUH €€ Pe3yIbTaToB;

—OTBETCTBEHHOCTh 32 pe3yJbTaT y4yeOHOM JEeATeTbHOCTH M  TOATOTOBKU K
npohecCHOHANBEHOM e TeNNbHOCTH,

—IPOSIBJIEHUE BBICOKONPO(GECCHOHATBLHONU TPYJOBOM aKTUBHOCTH;

—ydJacTHe B UCCIIEIOBATEILCKON U TPOCKTHOM padoTe;

—ydJacThe B KOHKypcax Mpo(hecCHOHaTBLHOTO MAacTepCTBa, OMMMIIHAAaX Mo mpodeccun,
BUKTOPUHAX, B IPEIMETHBIX HEACIISX;

—COOJTIOZICHUE ATUYECKUX HOPM OOIICHUS MPH B3aUMOJCHCTBUU C O0ydYarOIIMMICH,
MIPETNOIaBaTeNIIMK, PYKOBOAUTEIISIMHU TIPAKTHUK;

—KOHCTPYKTUBHOE B3aUMOJICHCTBHE B yUeOHOM KOJUICKTHUBE;

—JIEMOHCTpAIIHS HABBIKOB MEXIMYHOCTHOTO JIETIOBOTO OOIICHHUS, COIIMATLHOTO UMHUTKA;

—TOTOBHOCTH K OOIIECHHUIO U B3aMMOJICHCTBHIO C JIFOJAbMH CaMOTO Pa3HOTO CTaTyca,

STHUYECKOMU, PETUTHO3HON MPUHAITICKHOCTH U B MHOTOOOPA3HBIX 0OCTOATENbCTBAX;
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—C(OPMHUPOBAHHOCTb I'PAXKJAHCKOM MO3UIUH; YYaCTHE B BOJIOHTEPCKOM JIBUKEHUMY;

—IPOSIBJICHUE MUPOBO33PEHUYECKUX YCTAHOBOK HA TOTOBHOCTH MOJIOJIBIX JIIOJIEH K padoTte
Ha 61aro OTeuecTBa;

—IIPOSIBJICHUE [TPAaBOBOM aKTUBHOCTU U HABBIKOB IIPABOMEPHOT'O MOBEACHUS, YBAKEHUS K
3aKoHy;

—OTCyTCTBUE (DAKTOB HPOSIBJICHUS HACOJIOTHU TEppoOpH3Ma M IKCTpEMH3Ma Cpeau
00yyJaroImuxcs;

—OTCYTCTBUE COLMAIBHBIX KOH(MIMKTOB cpeau OOydyaroIlMXCs, OCHOBAHHBIX Ha
MEXIJINYHOCTHOM, MEXPEIUTHO3HO 1104BE;

—ydacTM€ B peaJu3aluy IPOCBETUTEJIBCKUX IPOrpaMM, IOHCKOBBIX, BOEHHO-
UCTOPUYECKHX, KPAeBEIUECKUX OTPsIIaX U MOJOAEKHBIX OObEAMHEHUSX;

—I00pOBOIBUECKUE HHUIIMATUBEI MO MOIACPKKH HHBAINIOB U MPECTAPEIIBIX IPaXkK/IaH;

—IIPOSIBJICHUE SKOJIOTMYECKON KyJIbTYypbl, OEpEeXKHOr0 OTHOLIEHUS K pPOAHOH 3eMmile,
OpUpOoaHBIM OorarcTBam Poccun u mupa;

—JIEMOHCTpalMsl YMEHUN M HaBBIKOB Pa3yMHOI'O IPHUPOJIOINOJIB30BaHUS, HETEPIUMOTO
OTHOUIEHHUS K JEHCTBUSAM, IPUHOCSIIUM BPE]l IKOJIOTUH;

—ZIeMOHCTpallis HaBBIKOB 370pPOBOro0 00pa3za *W3HU M BBICOKHI YPOBEHBb KyJbTYpHI
3I0pOBbS 00YYAIOIINUXCS;

—IPOSIBJIEHUE KYJNbTYphbl NOTpeOsIeH!sI HHPOPMALliY, YMEHUN U HaBBIKOB MOJIb30BAHUS
KOMIIBIOTEPHON TEXHMKOW, HAaBBIKOB OTOOpa M KPUTHUECKOrO aHalIW3a MHPOpMAIUH, YMEHUs
OpPUEHTUPOBATHCS B MHPOPMAIIMOHHOM IPOCTPAHCTBE;

—ydyacTHe B KOHKypcax NMpo(hecCHOHaIbHOTO MacTepCTBa U B KOMaH/IHBIX IMPOEKTax;

—IPOSIBJIEHNE YKOHOMUYECKON U (PMHAHCOBOM KYyJbTYpbl, 5KOHOMUYECKOM rpaMOTHOCTH a
TaKkKe COOCTBEHHOH aJeKBaTHOM MO3WIMHM IO OTHOIIEHHIO K COIMAJIbHO-2PKOHOMHUYECKOMH

JEHCTBUTEIILHOCTH.
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