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1. MACIIOPT IMPOI'PAMMOBI AUCHHILIAHBI
IIJ1.01 Maremaruxa: anrebpa, Ha4uajia MATeMATHYECKOro AHAJIA3A, FeOMETPHSA
1.1. O6nacte npuvenenus IPOrpaMMbl

Maremartuka sBnsieTcs dbynnamenTanbHoH 00111e00pa30BaTENBHON TUCIHIIIHHON
C0 CIONHBIIMMCS YCTOHYHBEIM COEPIKAHHEM H OBIIHMMU TPeOOBAHHIMU K MOATOTOBKE
obygaronmxcs.

Ob6wme wemn wusywenns maremarwicu TPAJMIMOHHO PEANH3YIOTCA B YeThIpex
HanpaBIeHUsIX
1) o6iee npexcrarnenue 06 unesx u METOZaX MaTeMaTHKH,

2) MHTEIUIEKTYaIbHOE pasBHUTHE,
3) OBJaneHHE HEOBXONUMBIMH KOHKPETHBIMH 3HAHUAMH W YMEHHSIMH,
4) BocniUTaTENBHOE BO3IEHCTBIE.

Conepxanre yuebHol mucrumuns: Pa3paboTaHo B COOTBETCTBHH C OCHOBHBIMU
CONEPAKATENLHBIMH JIMHUAMH OOY4EHHS MaTeMaTHKe:

PaGouas nporpamma mucumpmmMHBL sBASETCS HaCTBI0 MPOTPaMMBI [OATOTOBKH
CHCUHATNCTOB CPEHEr0 3BEHa B COOTBETCTBHH ¢ DIOC CIIO no cmeumansrocTH
43.02.11. ToctHHUYHEBH CEPBHC.

1.2. MecTo nucnuninan: B CTPYKTYpe BEpOrpamMMbl HOATOTOBKH CHlENHATHCTOR
CpeRHero 3sena

Huctununua Matematuka: anredpa W Hauana MareMaTHYECKOro aHanusa;
TCOMETpUs u3yyaeTcs B 0011eo6pazoBaTensHOM ouKe, Ha 0ase OCHOBHOrO 06IIEro
o0pa3zoBanus.

Hiis ocBoeHus mucHMMUIMEEBL 00y4aromKecss HCHONB3YIOT 3HAHMS, YMEHHS U
HaBBIKH, CQOPMUPOBAHHEIE Ha JTae OCBOSHMUS NIPOrpamMMBbl [0 MATEMATHKE OCHOBHOL
LIKOJIBI.

Hsyuenne nucimmnunm TIPEABAPACT Cnenyloune NUCuMIMHEL «MaTemaTnkay,
«CraTucTikay, « DKOHOMMKA OpraHu3aLHH.

1.3. lenn u 3a5a9n NHCHANIRHDI — TPeGoBanus K Pe3yNbTaTaM OCBOCHHS

THCHH NI HBL:

- (opmupoBanKe mpencTaBneHuil 0 MaTeMmaTHKe Kak YHUBEPCANbHOM S3bIKe
HayKkW, CpEeICTBE MOJENHPOBAHHUS SIBACHUH W NPOLECCOB, 00 HAEIX M MEeTodax
MaTeMaTHKU,

= Pa3BUTHE  JIOTHYECKOr0 MBINLIEHHS, MPOCTPAHCTBEHHOTO BOOOpakeHus1,
AIIFOPUTMHYECKOH KYJIBTYPbI, KDUTHYHOCTH MbIILICHHS HA YPOBHE, HEOOXOAUMOM IS
Oynymeii npodeccruonanbHo ACATCNIBHOCTH, JJ1 NPONOKEHHS 00pazoBaHus u
camMo00pa30BaHHs;

- OBJIAJICHAE MATEMATHYECKHMH 3HAHMAMH W YMEHHSIMH, HEOOXONUMBIMH B
[IOBCEHEBHOM KU3HH, JUIS M3YYEHHS CMENKHBIX €CTECTBCHHOHAYYHBIX NHCLUIUTHH Ha
0a30BOM ypoBHE W HCUMIUIHH NpoecCHOHaNBHOrO NHuKIa, s TIOJTyYeHHS
00pasoBanus B 061ACTAX, He TPeGYIOLIHX YriyOneHHON MaTeMaTHIeCKol MOArOTOBKY,

= BOCIHTAHHE CDEACTBAMH MaTeMATHKH KyNbTYPbl JIMYHOCTH, TIOHHMaHMS
SHAYUMOCTH MaTeMATHKH JUIS HAYYHO-TEXHHYECKOrO MPOTrPecca, OTHOIUEHHS K
MATCMATHKE KaK K 4acTH OOIIEYENOBEIECKOM Ky/IbTYPhI Yepe3 3HAKOMCTBO ¢ HCTOpHEH
Pa3BHUTHS MATEMATHKH, SBOJIOLHEH MATEMATHIECKHUX HACH.

B nporpammy Brmoueno copepxanue, HanpaBieHHOE Ha (OPMHUpPOBaHUE Y
00y 4arOIIMXCs KOMIETEHIHH, HEOGX0IUMBIX AT Ka4eCTBeHHOro ocBoeHust OIIOIT CTIO
Ha 6a3e OCHOBHOTO 061IEro 06pa3oBaHys ¢ TOTYy"EHNUEM CpeiHero o0Lero o6pasosanus,



HpOTPaMMBI  MONFOTOBKH  KBaH()HIHEPOBAHHBIX pabouux, ciyxaimx, NPOrpaMMBbi
HNOATOTOBKH CHELHAMCTOB cpenHero 3sena (ITTIKPC, IIICC3).

OcBoenne comepxanus yueOHOH mucumummuHel «MartemMaTHKa: anrebpa, Haudana
MATEMATHHCCKOrO0 aHaM3a, IeOMETpHA» obecheuHnBaet JNOCTHIKEHHE CTYNEHTAMH
CIIEAYIOLUX PE3yIbTATOB:

AUYHOCHIHBIX,

- C(OPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIET0 COBPEMEHHOMY YPOBHIO
PA3BUTHA HAyKH K OOLIECTBEHHOM NPAKTHKY, OCHOBAHHOTO Ha HANore KyJbTyp, a TaloKe
Pasiu4YHbIX  (OpM  OGILIECTBEHHOrO CO3HAHHA, OCO3HaHHE CBOEr0 MecTa B
NOJIHKYJIBTYPHOM MHPE;

- Cc(pOPMUPOBAHHOCTH OCHOB CaMOpPa3BUTHSI U CAMOBOCIIMTAHHUS B COOTBETCTBHHU C
OOILEYEIOBEUSCKHME [EHHOCTAMY H HICaIaMi IPaXIAHCKOTO O0IECTBA, TOTOBHOCTS H
CIIOCOOHOCTH K CaMOCTOATENBHOMH, TBOPHECKOH U OTBETCTBEHHO AeATENIbHOCTH,

- TOJCPaHTHOE CO3HAaHWE M MOBEICHHE B MOMUKYIBTYPHOM MHpPE, T'OTOBHOCTE M
CMOCOOHOCTh BECTH IHAJIOT C APYIMMH JIFONBMH, NOCTHIATh B HEM B3aHMONOHMMAHHS,
HaxXONUTh O0LIKE LENIH ¥ COTPYNHUYATE I HX JOCTUIKEHHS

- HaBBIKH  COTPYNHHYECTBA CO CBEPCTHHKAMHM, IETbMH MJIaALIEr0 BO3pacTa,
B3POC/IBIMH B 00pa30BaTeNbHOH, 06IEeCTBEHHO OJIE3HOH, y4eOHO-HCCIen0BaTENBCKOH,
NPOEKTHOH U IPYTHX BUAAX AEATENHHOCTH,

- TOTOBHOCTb M CHOCOGHOCTH K OOPA30BaHHUIO, B TOM HHCIIE camMo00pa3oBaHuIO, Ha
NPOTSDKEHHU BCEH JKU3HM; CO3HATENIBHOE OTHOMICHHE K HENPEPBIBHOMY 00pa3oBaHHIO
KaK yCIIOBHIO YCIIELIHON NPO(ECCHOHANBHOH 1 06ILECTBEHHOM JeATENbHOCTH,

Mema npeomMemmbIx:

~ YMCHHE CaMOCTOATENBHO ONPENENATh LENH NEATENbHOCTH H COCTABISTE IUTaHBI
ACATENILHOCTH, CAaMOCTOSITENEHO OCYIIECTBIIAT, KOHTPOJIMPOBAaTh M KOPPEKTHPOBATH
ACATEIBHOCTE, HCIO/B30BATh BCE BO3MOXKHBIE PECYPCHI MUl NOCTHIKCHUS MTOCTABJIEHHBIX
Hened W peayu3alMH  IIaHOB ACATENBHOCTH, BBLIOMPATh YCIHEINHBIE CTPATerHH B
PA3THYHBIX CHTYaHAX,

- YMEHHC MPOAYKTHBHO OOINATHECS M B3aHMOACIHCTBOBATE B MPOLIECCE COBMECTHOMH
ACATEILHOCTH, YYHTBIBATE MO3HMLHMH APYTHX yYaCTHHKOB AEATENBHOCTH, 3(heKTHBHO
paspeinath KOHQIHKTEI,

- BJIANICHUC HABbIKAMM MO3HABATEIHHOH, YYeOHO-HCCIIENOBATENLCKOH 1 [IPOEKTHOH
ACATCIILHOCTH, HABBIKAMH  paspelleHus npobieM; CHOCOBHOCTE i FOTOBHOCTH K
CaMOCTOATCNIEHOMY TIOMCKY METOJOB DEIIEHHUS NPaKTHYECKUX 33134, TMPHUMEHEHHUIO
Pa3IH4YHBIX METONOB MO3HAHMS,

- TOTOBHOCTh H CNOCOOHOCTh K CaMOCTOATENbHOMN HH(OPMALHOHHO-TIO3HABATENBHOM
ACATCILHOCTH, BNaNEHHE HABBIKAMH TIONYYEHHS HEOGXOIUMOl uHopMalMK U3
ClOBapel pasHBIX THIOB, yMEHHE OPHCHTHPOBATHCS B PA3IHYHBIX HCTOYHHKAX
UH(OPMALIMH, KPUTHYECKH OLIEHHBATH U MHTEPHPETHPOBaTE HHYOPMALMIO, TI0Ty4aeMyio
U3 PA3TUYHBIX HCTOYHHKOB;

- BIAJICHUE A3BIKOBBIMH CPEICTBAMHU: YMEHHE SICHO, JIOTUYHO H TOYHO H3JIAraTh CBOIO
TOUKY 3peHHA, HCTIONB30BATE a[€KBATHBIE A3BIKOBBIE CPENCTBA,

- BJIANICHHE HABBIKAMH [O3HABATENLHOH pedeKCHH KaK OCO3HAHUS COBEPLIAEMBIX
NEHCTBHH W MBICTHTENBHBIX MPOLECCOB, HX PE3yJIbTaTOB W OCHOBAHHH, I'PAHUL] CBOEro
SHaHWA M HE3HAHWSI, HOBBIX TI03HABATENBHBIX 387124 H CPENCTE U1 UX OCTHIKCHHS

NPeOMenHuIX:



- ¢chOpPMUPOBAHHOCTH TIPEACTABNCHHH O MaTEMaTHKE KaK 4aCcTW MHUPOBOM KyJbTYphl H
MECTE MATeMATHKH B COBPEMEHHOW LUMBHJIM3ALHM, O CINOCo0ax OmuUCaHHsi Ha
MaTeMaTUYECKOM s3BIKE SBJICHHH PeanbHOT0 MHPA,

- ¢()OPMHPOBAHHOCTH MPEICTABACHHH 0 MAaTEMAaTHYECKHX MOHATHSX KaK O BOXHEHIINX
MaTEMATHUYECKUX MOZEISAX, MO3BOJSIIOLIMX ONKCHIBATE W M3Y4aTh PasHbIC MPOLECCHl U
SIBJICHHSI, NMOHMMaHWE BO3MOXKHOCTH AKCHOMATHYECKOrO IOCTPOSHHUS MATeMATHUCCKHX
Teopuii;

- BJIQJICHUE METONAMH [OKa3aTejbCTB H aJICOPHTIMOB PELICHHS, YMEHHE HX MPHMEHSATS,
[IPOBOIMTH JTOKA3aTE/bHBIE PACCYKIEHHUA B XOI€ PELIEHHUs 39124,

- BNaJICHHE CTAHIAPTHBIMU INpPHEMaM{ DELICHHs DALHOHATBHBIX W HPPALHOHAJIBHBLX,
MIOKA3aTENIbHBIX, CTEeMEHHBIX, TPUIOHOMETPHYECKHX YpaBHEHHIl M HEpPaBeHCTB, HX
CHCTEM,

- HCTONB30BAHHE T'OTOBBIX KOMIIBIOTEPHBIX NMPOrpaMM, B TOM YHCIE Uil MOMCKA MyTH
PELIEHUS U WIIOCTPALNH PELICHHUS YPaBHEHHUH U HEPABEHCTB;

- cOPMHPOBAHHOCTH NpEACTaBleHUH 00 OCHOBHBIX MOHATHSAX, HAEAX M METOAax
MaTEMAaTHUECKOTO aHAIN3a,

- BJIQJICHHE OCHOBHBIMU IMOHATHAMH O IUIOCKHX M MPOCTPAHCTBEHHBIX MEOMETPHYECKHX
¢urypax, UX OCHOBHBIX CBOMCTBaX;

- cpOPMHUPOBAHHOCTH YMEHHS PacliO3HABATh Ha HEPTEIKAX, MOLEIAX U B pEaIbHOM MHPE
reoMeTpuyeckue Qurypsr, -

- TPHUMEHEHHE M3Y4YEHHBIX CBOMCTB reOMETpHUECKUX (GUryp U GopMya Ui pelieHHs
TEOMETPHUECKHX 3a1a4 U 331a4 C IIPAKTHYECKHM COLEPIKAHHEM,

- chopMHPOBaHHOCTH MPENCTAaBIEHHUH O Tpoleccax M ABJICHUAX, HMEIOIINX
BEPOSATHOCTHBIH XapakTep, O CTATHCTHYECKHX 3aKOHOMEPHOCTAX B PealbHOM MHpE, 00
OCHOBHBIX [TOHATHSX 3JIEMEHTAPHON TEOPUH BEPOSITHOCTEH,

- YMEHHH HaXOIWUTh U OLICHMBATh BEPOATHOCTH HACTYIJIEHHUS COOBITHI B NMPOCTEHMINHNX
[PaKTHYECKUX CHTYyalHAX U OCHOBHbIE XapaKTEPUCTHKH CITy4aliHBIX BETHYHH;

- BJAJCHHE HABBHIKAMH HCIOIb30BaHKsA TOTOBBIX KOMIIBIOTEPHBIX NPOTrpaMM IIpH
pELIeHUH 3a1a4.

B pesynbTate u3yuenus ydebHo# mucuumiaunbel «Matemaruka: anrebpa ¥ Hawana
MaTeMaTH9YeCKOro aHaJi3a;, reoMeTpus» 00yHaroLHHCs JOKeH
Anrebpa
YMeTb:
© BBINOJAHATH apU(METHUECKUE JEHCTBMS Haj 4HMCIAMHM, COYeTas YCTHBIE H
TMHACBMEHHBIE TIPHEMBbI, HAXOAWUTH TPHONIKEHHBIC 3HAYEHHs BEIHYMH M IMOTPEHIHOCTH
BBIYHC/ICHHUH (a0COMIOTHAS U OTHOCHTEJIbHAA), CPABHUBATH YHCIIOBBIE BHIPAKCHHS,
© HaXOHWTh 3HAYEHHs KOPHSI, CTEIEHH, Jorapru(ma, TPHrOHOMETPHUECKHUX BBIPAKEHUN
Ha OCHOBE OIMPEICICHUS, HCTIONB3YS MPH HEOOXOAUMOCTH HHCTPYMEHTAJIbHBIE CPEACTBA,;
TIOJIE30BATHCS TIPUOIIHIKEHHOH OLIEHKOH NPH NMPAKTHYECKHX PaCcHeTax;
© BHINOJHATE TNPeoOpa3oBaHMs BHIPOKEHHH, NpUMEHsA (OPMYJIbl, CBA3aHHBIC CO
CBOMCTBaMHM CTENEHEH, Jorapr(hMOB, TPHTOHOMETPHUYECKUX QyHKLMI,
WCIIOJI30BATh MPUOOPETEHHBIE 3HAHUS H YMEHHA B INPAKTUYECKOH AEATSBHOCTH H
MOBCEIHEBHOH JKHU3HH:
e s TNPaKTHYECKHX pacuetoB mo (opmynaM, BKiOYas (opmysbl, COAEpX aiye
CTENeHH, pajuKambl, JOTapu(Mbl 1 TPUIOHOMETPHYECKHE (YHKLHH, WCIONb3ys TNpH
HEe0OXO0IMMOCTH CHPaBOYHbIE MATEpHalbl ¥ POCTEHINNE BEIYUCTHTENbHBIE YCTPOHCTBA.
Ovyuknuy U rpaduky




yMeTh:

¢ BBIYHCIIATEH 3HAYCHHE (YHKIHMH 1O 3aJaHHOMY 3HAYEHHIO apryMEHTa MPH PasIHIHbBIX
criocobax 3amanus QyHKLNY,

e oOnpeneisTh OCHOBHBIC CBOHCTBA UHCIOBBIX (YHKLMH, WUIIOCTpHPOBATH WX HA
rpaduKax;

e crpouTh rpaduky W3ydeHHBIX (YHKUME, WLIIOCTPUpOBATh MO rpaduky CBOHCTBA
3MEMEHTapHBIX QPYHKUHH;

® KCHOJIB30BATh MOHATHE (DYHKIMHU JUIs ONMCaHNA ¥ aHANK3a 3aBUCUMOCTEH BENHYHKH,
HCIONIb30BaTh MPUOOpETeHHBIE 3HAHHS M YMEHHS B TPAaKTHYECKOH NEATeNbHOCTH U
NIOBCETHEBHOM KU3ZHH:

® I OMMCAHUS C NOMOIIBIO (PYHKIMH Pa3sNUYHBIX 3aBHCUMOCTEH, NPEICTAaBICHHA HX
rpaguyecKy, UHTEPNpeTaluy rpadHuKoB.

Havana MareMaTH4ecKOro aHanusa

yMeTb:

® HaXOJWTh IPOU3BOIHBIE 3IEMEHTAPHBIX QYHKIHNH;,

® KCMOJIb30BAaTh TPOHM3BONHYIO JUTS H3Y4YEHHS CBOWCTB (YHKLUHH M MOCTPOEHHS
rpadHKOB;

® [PUMEHSATH TPOU3BOAHYIO Ui TIPOBEAEHMs NPUOIMMKEHHBIX BBIMMCIEHHH, pelath
3a7a4y TNPUKIAJHOTO XapakTepa Ha HaXOXAEHUE HauOONbIIEr0 M HAWMEHBILNETO
3HAYEHHUS,

® BBUNCITE B MPOCTEHIIMX CHydasX IUIOMAAH KU 00BbEMBI C HCIONB30BAHHEM
OIIPEENIEHHOT0 HHTErpana;

® HCMONB30BaTh MPUOOPETEHHBIE 3HAHHS M YMEHHS B IPAKTHUECKOH NeATENbHOCTH

¥ IOBCEIHEBHOH JKH3HH,

® Ui pEeIeHHs MPUKIAAHBIX 33034, B TOM HYHCIE COLMAIbHO-DKOHOMHYECKHX H

¢duznuecknx, Ha HauOONBIITHE W HAWMEHBUIME 3HAUEHWS, HA HAXOKACHHE CKOPOCTH H

YCKOPEHHUSL.

YpaBHEHHUS U HEPABEHCTBA

YMeETh:

® pewaTh paldOHANbHBIC, TIOKA3aTENbHBIE, JIOTapU(PMUHUECKUE, TPUTOHOMETPUUECKUE

YPaBHEHHsA, CBOIAIIMECH K JIMHEHHBIM M KBagpaTHBIM, A TaKKe aHAJIOTHYHbIE

HEPaBEHCTBA U CHCTEMBI,

® JCMOJNB30BATh TpauuecKuii METOA PELICHUS YPAaBHEHHH U HEPABEHCTB,

e u300pakaTh Ha KOOPAWHATHOM IUIOCKOCTH pELIEHH:s YpaBHEHMH, HEPAaBEHCTB HU

CHCTEM C IBYM$ HEM3BECTHBIMY,

®© COCTaBJsTh W peulaThb YPAaBHEHHS U HEPABEHCTBA, CBA3LIBAIOUINE HEW3BECTHBIC

BEJINYMHBI B TEKCTOBEIX (B TOM YHUCIIE IPUKIIATHBIX ) 388a4aX;

® KCTIOJBH30BaTh NPUOOPETEHHBIE 3HAHMS W YMEHHMs B NMPAKTHYECKOH NEATENBHOCTH M
MMOBCEIHEBHON XU3HHU,

® 775t MOCTPOGHHUS U UCCIIEIOBAaHUs! TPOCTEHIINX MaTeMaTHIECKHX MOZJEIIEH.

Kom0OuHaTOpHKA. CTATUCTHKA U TEOPHS BEPOATHOCTEH

YMeETh:

e pewarh MOpOCTeiIilHe KOMOHWHATODHBIE 3ajayd METoAOM nepebopa, a TaKke C

HCTIOIH30BAaHUEM U3BECTHBIX (JOPMYIT,

® BBIYHUCISATH B MPOCTEHIIMX Cy4yasx BEPOATHOCTH COOBITHH Ha OCHOBE MHOACHETa

YUCIa UCXOMI0B,




WCTIONB30BaTh MPUOOPETEHHBIC 3HAHHS M YMEHHS B TNPAKTHYECKOH NESTENBHOCTH H
[IOBCEIHEBHOMN YXU3HU:

e i QHAJK3a PEabHBIX YHCIOBBIX JAHHBIX, MPEACTABICHHBIX B BHIE OUarpamm,
rpadukos,;

e aHajK3a HHPOPMAIMK CTATHCTHYECKOrO XapakTepa.

T'eomerpus

yMeThb:

® pAaCclO3HABaTh HA YepTeXax H MOJENAX TPOCTPAHCTBEHHBIE (OPMBI, COOTHOCHTH
TpeXMepHbIe 00BEKTH C HX ONMHCAHHAMH, H300PaKEHUSAMH,

e ONHUCHIBATh B3aWMHOE PACTIONIOKEHHE TpPAMBIX M IUIOCKOCTEH B MPOCTPAHCTBE,
apryMEHTHPOBATH CBOU CYXAEHHUs 00 3TOM PacClOOKEHUH,

® aHaNM3MpPOBATh B MPOCTEHIIMX CIy4Yasx B3aUMHOE pacrofoXeHHe OOBEKTOB B
NPOCTPAHCTBE,

e u300pakaTh OCHOBHBIE MHOTOTPAaHHMKHM W KPYyIJIble TeJa, BBITIOJHATE YEPTEXKH 110
YCHOBHAM 3a/a4,

e CTpOWTH HmpocTeiiiiue cedeHus Kyba, IPU3MbL, TUPaMUJIbL,

e pemiaTh IUIAHUMETPHYECKHE | IPOCTEHINME CTEpPeOMETPUUECKHE 3a7aun  Ha
HaXOJXJIEHHE FEOMETPUYECKHX BEJHYUMH (IUIHH, YTJIOB, MIOIIazieH, 00HeMOB);

© HCIONB30BaTh NPH PEIIEHHN CTEPEOMETPHUECKHX 3aad IIaHMMETPHIECKUe (PaKThl ¥
METO/IBI,

® TMPOBOAUTH JAOKa3aTeNbHBIE PACCYXKAEHMs B XOJ/I€ PELICHHUs 38/1a1,

e HCIIONB30BaTh MPHOOPETEHHEBIE 3HAaHU U YMEHHUS B IPAKTHYECKOH NIeATeTIbHOCTH
Y TIOBCEJIHEBHOM JKH3HHU,

e gns mccnenoBaHus (MOIENHPOBAHUS) HECHOKHBIX MPAaKTUYECKMX CHTyaluid Ha
OCHOBE HU3y4EHHBIX (POPMYJ U CBOHCTB QUIYD;

e BBYHCIEHHS O0OBLEMOB U IUIOMIANEH MOBEPXHOCTEH NPOCTPAHCTBEHHBIX TEJN TIPH
PELIEHHM NPaKTHYECKUX 3a/ad, HWCTONb3ys INIpH HEOOXOMMMOCTH CMPABOYHUKH U
BEIYHCIIUTEIBHBIE YCTPOUCTBA.



2. CTPYKTYPA U COAEP KAHME AMCHUILIMHBI

2.1. O0bem nuCHUNIAHEBLI H BAABLI yuebroil paboT

Bupn y4eGHoii paboTni Bceero Cemectp
4aCOB 1 2
Yuebnan marpyska (scero) 350 144 206
Aypuropuas Harpy3Ka (scero) 234 96 138
B TOM 4HCJe:
JeKLHOHHbIE 3AHSITHSI 118 48 70
NPAKTHYECKHE 3AHITHS 116 48 68
CamocrosnTenbHAs PagoTa 116 48 68
CamMocTosnTeNibHASI BHEAYAHTOPHAs padoTa B BHAE JOMAMIHHX
HPAKTHYECKHX 32JaHMI, HamHcaHue pedepaTos
TipomeRyTOUHAST ATTECTALHS Jud.3auer | sk3ameH
2.2 CTpyKTypa AHCHHANIHHEDI
KonuyecTBO Ay AHTOPHBIX
92C0B
HaumeHnoBaHue pa3gesios H CamocrosiTesibHAS
Tem Bceero Teoperuyeckoe | IMpaxkruueckue | pafora cTyaeHTa (dac)
obyueHue 3AHATHS

Pasnen 1. AJTEBPA 16 6 6 4
Pasnen 2. OCHOBBL 28 8 12 8
TPHUT'OHOMETPUU
CBOUMCTBA U TPA®UKU
Paspen 4. HAUAJIA
MATEMATHYECKOTO sl . L &
AHAJIM3A
Paznen 5. YPABHEHUA U
HEPABEHCTBA it . 0 2
Paznen 6. KOMBUHATOPUKA, 36 14 10 12
CTATHCTHKA ¥ TEOPHA )
BEPOJATHOCTEU
Paszpen 7. TEOMETPYA 132 46 42 44
BCEI'O 350 118 116 iié6

10




2.3 Temaru4ecknil njan H colepKanne y1e0BbIX 3aHATRI

Haumenosanue Conepxanne yaefHore MaTepnana, npaxruieckne padorss, Ofvem Vposens
Pa3sEcaoB H TEM CAMOCTOATeALHANA paﬁom oﬁyqaionmxcs MAC0B OCBOCHNA
1 2 3 4
Paszpen 1. AJITEBPA 16
Tensa 1.1. | Copepxaune yuefHore Marepuana 6
Jeficraurens- | 1 | llemsie o paipiOHANBHEIC YHCAA 2 2
| EbIe THCH2 2 | Apudmerrueckuil KOPEHb HATYPATBHOH CTENEHN 4 1,2
i IpaxTHYecKiie 3AHATHS 6
1 | Crenens ¢ PAIMOHANEHEM ¥ AEHCTBUTETBHBIM "
| TIORa3aTeseM
| | 2 | CsoiicTa CTeNEHH C PAIMOHATLHEN H 5
i ACUCTBUTEIHHBIM TOKa3aTENEM -
{ 3 | Kourpombaas pabota no Tese «JIeHcTBHTEnbHbIE 2
e SHCAD)
f CamocronTenbHasn padora ofyaaiompxes 4
Penienue 3ana4 no teme «/lelicTBuTeNbHbIC YHCAA»
| Pazgen 2. OCHOBBI TPHTOHOMETPHI 28
} Tema 2.1. n Cogepranne yieGHOre MaTepHasa 4
| Tpuromomerpu- | 1 | Onpesenenwe cumyca, KOCHHYCA M TAHTCHCA YT 2 2
| Teckme 2 | TpuroHOoMeTpHHCCKHE TOxKACCTBA. DOPAYIIBI CIOKEHHS. 2 12
| doprayasr DopyIibl TPUBSACHHA =
MipakTegecKne 3angTHg 4
| 1 | Cumyc, KOCHHYC ¥ TaHI€HC NBOKHOTO YA, 2
TonoBHHHOIG yraa.
2 | ®opmyssl npuseeHyd. CyMMa ¥ pasHOCTh CHHYCOB. 5
| Cymmia vl pasHOCTS KOCHHYCOB. -
CamocrogTeasaas pafora ofyIaomuxcs 4
Pemenre 3ana4 10 Texe «TpHIOHOMETPHYCSCKHE (OpMyIED
| Tena 2.2. | Conepmxanne y2efHOro Marepnaia 4
Tpuresomerpu- | 1 | IIpocreiiimie TPHTOHOMETPHYCCKUC YPaBHEHMS 2 i.2
| aecume | 2 | Pemenue TPUrOHOMETPHUECKHX YPaBHCHIIA 2 1,2
YpaBHCHHS. [IpaxTagecKue 3aHETHS 8
i1 | VpaBreHue cosx=a
‘VpaBHeHue sin X =0 4 31
Ypasrenue ig X = . -
| 2 | Penienvie TPUTOHOMETPHHECKYX YDAaBHEHMIAL 4
. CamecrogTenbHag padera o0y IaromExcs 4
| Pemenwe 3ama4 1o Tene « T pHroHOMCTPHYECKHE YPABHEHHD)
| Pazgen 3. ®VHKIINH BX CBOMCTBA Y TPA®UKH 52
Tensa 3.1. | Conepmaune yuefnore Marepnana 2
. Cremennas 1| Crenennas pysxims, ee csolicrsa u rpadux 2 1,2
Gy, HNpaxTasecKye 32HITHS 2
1| VippaimonanbHeie ypasHEHUA 2
| CamocrosTenbhag pabora ofyuatomuxcs 4
| Pemenwe 3aaa4 no reme «CrenenHad QyHRIHDY
Tema 3.2. | Copepmanue yue0HOro MarepHaia i 4
Hoxazarenbras 1| Toxasarensuas grvakips, €e CBOICTEA W rpaduk I 4 L2
Syermna. | [lpaxTagecKne 3aHSTHS | 4
. 1| ToxasarensHbie YpaBHEHWA 2
{ 2| MorasaTensHEIE HepABEHCTEA 2
| CamocTosrenbaan pafora oSysaomuxes 4
] | Pemenue 3ana4 no teme «[loxasarensuan Qymmmny
| Tema 3.3. | Comep:ranme y1e0HOr0 MATEPHAA 8

i1




Jlorapugnanriec-

| wan QyHIKHHS,

| 1 Jlorapudms. CoiicTsa norapu@Mos.

| 21 Jlorapudmmmeckas dyrams, ee caoiicTsa u rpadux.

IpaxTudeckne 3aHaTHS

JiorapudMuyeckye VPaBHOHUS

i
2| JlorapudMHyHeCKHE HEPABEHCTEA

CamocrosTenbaas pabora obyaamoumes
Pemenue 3anau no Teme «Jlorapudaimeckan QyHKIT)

Tema 34.
Tpuronomerpie
cxme QYHKIH.

Conepxansie yIe6HOro MATEPHEATA

1| CroiicTsa TPUTOHOMETPHYECKHX (YHKIWH H HX
| rpagun

HpaxkTgecKue 3aHgTHE

1 | Ofparssie TprroHoMeTpUecKye GyHKamm

| 2 | Pemienwe 3aga4 nio teme «TpuroHoMeTpUriecKue
| dyHRIED

0 [N | e | e e | e | QO | |

CamvocronTensruas pafora ebyuaomuxcs
Pemenue 3ana4 0o Teme «[puroHomeTpurieckas GyHKIBS»

£~

Pazmes 4. HAYAJTA MATEMATHYECKOI'C AHAJIZA

2
A

Tema 4.1.
TlocnenoBaTensHO
CTH.

Copepmanne y2e0HOro MarepHaia

1 | Crocobst 3amasms ¥ CBOMCTBA YHCIOBEIX
HOCHSAOBATEALHOCTEH

1.2

IpaxTiyecKne 3aHITHS

1 | Bouucnenns 4WiCHOB MOCHSAOBATENbHOCTH. [ipenen
fI0CHEIOBATEABHOCTH

b B

| CantocrosTenbuan pafora odyaaomuxcs
Pemienuie 3anau 1o Teme «[10CnenoBatenbHOCTIY

Tema 4.2.
Tlponssonuas u ee

FeoMEeTPIIeCKHi
| CMBICIE.

Cogepsanue yuefHOro MATCPHAIA

1 | Tpouseoanas. [ eoMeTpuriecKkuii CMBICH NPOM3BOAHOM

2 | Tipasuna v dopuynst auddepernmposanus

| TipaxTagecKne 3aHATHR

{ 1 | Ilpasuia audidepeHipoBas

9

TIpoM3BOAHBIC HEKOTOPEIX JMCMEHTAPHEIX (YHKIHH.

CamocroaTensaas pafora ofyaaomexcs
Pemenvie 3ana4u nio Teme «llpoussoauan»

Tena 4.3.
Iipmvenenne
OPCH3BOXHOI K
HCCIE/ICBAHHIO
Gy,

OJCPEARME yaefHore MaTCPHAgA

Bospacrauue H yOsBanue QYHKIEH

1 | et |

Srcrpemynmsl dyuripm. Haubonsniee # HanMECHbINES
3HaYCHUE DyHKIBM

BN EN] @ (P da DD (s N

—r

TlprneHenye TIPOM3BOMHON K IOCTPOSHMIO Tpajuxa
yHKIHH

S

IipaxTiuecKne 3aHATHA

1 | TprveHenve MPOM3BOAHOM K HOCTPOSHHIO rpadnka
fingiiaii

[S%]

Pemienue 3aaau nio Teme «[IprnieHeHue TIPOU3BOAHOHR
K HCCHEIOBAHHIO VHRIID)

]

Canocrosrenbnan pafora efyuaommcs
Pemenue 3a7a4 10 Tene «IpyMEHEHNE TIPOU3BOHOMNY

i
|
i
|

Tesa 4.4.
TiepBoobpassas u

| HETErpas

Comepmanue yie0HOre Marepuana

1 | ITepsoobpasHas

1.2

2 | Ilpaewia HAXOMKACHHS NEPBOOOPa3HON (YHEIIH

1.2

=

3 | Tlnomanp KpHBOMMHCHHOH TpaNeyy ¥ HHTCSTpal

12

TpaxTHHuecKHe 3aHATHA

1 | Tpasuna naxomnnenus nepsoodpasHoi dymamm

r BruucneHye nAOMAne ¢ NOMOMBIO HHICTpana

&[N en]|

| 2 | JlubdepermamsHic ypasHeHus

[B%]




~»

3 | Konrpomsas pabota no tene «IIpomssoanas. ‘ |
| Mepsoobpasuas»
CamocrogTensras pafora ofyuammuaxcs
Pemenme 3am24 mo TeMe «lIpoussossan W uHTEIpam» i
| Pazzen 5. YPABHEHHS HH HEPABEHCTBA
Tema 5.1. Cogepranne y1efHOIo MATEPHANA
VYpasuenns u 1 | Paimona ThHES, MPPALHOHATEHEIE, OKA3aTCIBHBIS
CHCTEMB] | ¥ TPHIOHOMETPHHECKHE YDABHOHHA ¥ CHCTEMB]
YpasueHuil 2 | PaBHOCWABLHOCTS YPABHEHUI, HEPABEHCTB, CHCTEHM
HipaxTiriecKne 3AHSTHA
i f TlpeoGpazosanue ypasnenuii OCHOBHBIE TIPUEMBI
| pemicHus ypaBHeHuH ;
t | 2 | Pemenmie cucTeN ypaBHEHHH i
Camocronrensuas pafora o0y Ia0muxcs
Pemenue 33124 10 TeMe «CucTeMbl ypaBHCHMIAY
Tensa 5.2. Cogepiranme ye0HOI0 MaATEPHAAA
Hepasencrsa 1 ‘ PaigionanbHeie, HPPAIFOHATbHEIC, IOKa3aTeAbHRIE H
| TpHrOHOMETPHIECKHE HEPABEHCTRA.
2 | Vicnonp3osanue CBOMCTB U rpahuixos dyHxinii npu
| peneHH YPaBHEHHHE 1 HEPaBEHCTB. .

| TipaxTageckne 3aAATHS
1 | Merox uuTepsanos. H3obpamenue Ha KOOPIHHATHOH ]
| TINIOCKOCTH MHOKECTBA PEllicHYli ypasHeHU U
HEPABEHCTB C JIBYMsA TICPEMEHHBIMU 1 X CHCTEM
1 2 | Kourponssas padoTa 10 TeMe «Y paBHEHUS U
HEPABEHCTBAY
i Camocrogrensaas pafora ofyaonpxes
| Pemienue 3amay no teme «HepaseHcTsay
| Pazaen 6. KOMBHUHATOPHKA, CTATHCTHKA 1 TEOPHA i
BEPOATHOCTEH
. Tensa 6.1 Cogepxanne y1e0HOI0 MATEPHAAA i 14
| KomGunaropu- 1 | Tipasuna xomOumatopuiy. Pemenye KOMOUHATOPHBIX
| K2, TEOPHS 337084
BepogTHOCTEl 2 | PaznenicHus, COYCTAHHA W ICPECTAHOBKY.
3 | Kmaccuueckoe ONPEACHCHIE BEPOSTHOCTH, CBOHCTBEA
BEPOSTHOCTEH
4 | Teopema O CyMME BEPOATHOCIEH
5 | Bermuucnenve BepostHocTel [Ipuxnamnsie 3amauu
6 | Ilpexacrarnenwe YHCAOBRIX MaHHEX. JIppknanssie 1.2 ‘
3a0a9H ’ ]
IipaxTEgecKue 3AHATHE |
1 | Tipasuna xomOuHaTOpUKK. Pemenye KOMOMHATOPHBIX
| 38084,

Beruscaenye eposTHocTei. Npuknanseie 3ana9u

Hpencrasaenye YHCAOBEX RanmiiX. [Ipurrammsie i
| 337aun |
| CamocTosTensaas pabora cOyuanmpixcs 3
Penresme 3aga4 1o teve «Kombunaropuxa» {
Pasnen 7. TEOMETPHSA L 132 ‘
| Tensa 7.1. | Copepxanne yuebEore Marepuana 12
Mpsvsie 51 | 1| Tipemmer crepeoMerpun 2
TROCKOCTH B | 2| Axcuomsl crepeomeTpys. HeKoTopbie CIenCTBYA U3

OpOCTPaHCTBE | | aRCHOM
| 3 | MapannenbHeie MPAMBIC B POCTPAHCTBE
4 | IapamneapHBIe MIOCKOCTH
5 | TepreHAVKYIPHBIC NPAMBIC B NPOCIPAHCTEE

o
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6

| Tlapannenbibie NPAMbIC, TCPCHANKYIAPHbIE K |
| IuIocKOCTH. JIBYTpasHsii yrom

TpaxTuueckne 3auATHES

12

1

ArcHomb crepeomerpun. HeroTopaie CASACTRHA U3
aKCHOM

[SS]

TlapannensHeiC TIPAMBIC B MPOCTPAHCTBE.
[MapansessHbie MIOCKOCTH

ks

TlepnesapKyigpHEIC NPAMEIE B IPOCTPAHCTEE

ok

i
{
i

4| W2

TNapannenpHpie NPAMBIC, TICPTICHIUKYIAPHBIC K
| mmockocTy. JIByTpasHbii yTOn

S

)

i

Camocroarensaad pafora ofy-aommses
Penmrenwe 3amay o teme «[Ipanbie ¥ II0CKOCTH B

TPOCTPAHCTBEY

o
(=]

Tema 7.2.

. Muerorpannuks

Conepmanne y1e0HOro MaTepHama

1

| Honntre MHOTOTDaHHUKa

1.2

| Ipmsma

1.2

=

(SRR ES]

| Mupavmaa

TipaxTayueckKne 32HSTHA

1

| Pemenue 3anas no teye «llpusma. Mupamanar

2

| CrnmpieTpus B POCTPAHCTBE

. CamocroaTeabHasi pafora o0y Iaromuxcs
Pemenne 33139 10 1emMe «MHOTOTpaHHUKN»

N [N N || EN

| Temsa 7.3.
| Koopmmsares i

BEKTOPLI B
HPSCTPAHCTBE.

Copepxanue yie0HOT0 Marepnaia

Toustusg sexTopa. PaBeHCTBO BEKTOPOB !

1.2

Crnomxenue Vi BEIUUTAHUS BCKTOpDOB

12

1
B
3

PaznoKeHue BEKTOPa N0 TPEM HEKOMILIAHADHEIM
BERTOPaM

Yok
BN |y

12

B

4

[TpsnoyroIbHAs CHCTEMA KOOPAHMHAT B POCTPaHCTBE !

1.2

5

| Cra3p MEKAY KOOPAHHATAMH BEKTOPOB H KOOPIHHAT

| ToueK

[SC I R ]

12

pers)

. lipakTogecKiie 3AHITHE

[
&

1

Cymma HECKOTNBKYX BEKTOPOB. Y MHOMKEHME BEKTOpa Ha
HHCIO

i

Tpocreiinmyie 330244 B KOOpAMHATAX

2
3
3

CxangpHoe POU3BEACHHE BEEKTOPOB. Boraucnenue
VEAOB MEATY TIPAMBIMHU U IIOCKOCTAMM

Camecroarensuas pabora ofyuaromuxes
Pemrenue 3434 1o TeMe

Tensa 7.4.

Tewma u
HOBEPIHOCTH
BpameHns

Cogepxanue yI1efHOI0 MaATEPHATAR

2KoopauHaTs! ¥ BEKTOPH B IPOCTPAHCTBEY

1.2

Konyc. Vceuénmpiii KOHYC.

1.2

. Cdepa. Ypasuenue chepsl

12

-

| Iaomans cdep.

12

o

AKTHYCCKHE 3aHATHE

[pnuspp. Pemenwe 3a5ag

VceuSnppii KOHYC

Cdepa. Ypasuenue chepnt

-FADJI\Ji-l:-L“A-LHI\JI—d

Pemenuie 3anay nio Temsl «1ena BpameHus?

Canocrogrenbaas pafora ofyIaromuxes

Tesa 7.5.
Otvenin TeN

Conepmanne Vie0HOTO M2TepuaiIa

i (||t Moo b oo rojes | eo

l 1

Tonstre obbena. O0BeM MPAMOYTOABHOTO
TiapaICICTMIE A

1.2

Obpem IPAMOYTONLHOR NPH3MbL

1,2

O0nen mamMHApa

1.2

i | 4 | DD

| O0pem IHpaMKIbL

B[ (D] b

1,2

14



;1 | 5 | Obvem xonyca [ 2 1 12

| MpakTiYecKHe 3aHATHS N

1 | Beruniciense 065eM0B Ted ¢ OMOIIBIO HHTEIPaia z

‘ 2 | O0npeM HAKTOHHOH MPH3MB! 2

1 3 | O6peM DIZPOBOI0 CErMEHTa, MAPOBOIo CiI0M, CEKTOpa 4
CamecronTensaas paGora ofyuaoupixes 3

i | Pemenuie 3anau nio TeMe «O0benst Tem»

| BCETO 350

2.4 Conepikanne pa3iesioB yieOnol NHCHNLINHB

2.4.1 3angTHE NeKNHOBHOIO THHA

e
pas-
men
a

Hanmenosanue
pazmesa

Cogepmxasne pasgiesa

Dopria
TeKYIIere

KOHTPOIH

i

Pasnen. ATITEBPA

MaremMaTHKa B HayKe, TEXHHKe, SKOHOMHKE, HE(DPODPMAIHMOHHBIX
TeXHONOTHAX ¥ npakTHdeckoil JesTenpHocT. llenese i PalgiOHANBHEE
upcya. JleficTeiTenshbie wicna. KOPHH, CTENeHN H JOrapH@MbL
Kopnu narypanbHoOil cTemenn H3 wncaa u ux ceofictea. Crenenn ¢
palMOHANBHBIMKM  OOKasaTessamu, ux csoficrea.  Cremenn ¢
AeficTBuTenbHEME noRasaTensmu. Jlorapudm. Jlorapudm umcma.
Ocnopsioe  norapudamdeckoe  ToxaecTso.  JlecaTudHeie M
HaTypaibHbie norapumei [Ipasmna zeficTenil ¢ norapudmanm.
[Tepexon x noBOMy ocHoBamino. [IpeoSpasosamue anre0pauteckux
seipakenisi. 1lpeoOpazopanne paFOHANBHBIY, HPPALHOHAILHBIX
CTeneHHAY, HOKA3ATENbHBIX H JOrapHpMIrIeCKix BHPORCHHIL.

V. KP

2

Pasgen. OCHOBbBI
TPUT'OHOMETPHU

Panmannas mepa yraa. Bpamartesbsoe gsmxenne. CHHYC, KOCHHYC,
TaHrenc u KoTawrenc uucna. (OCHOBHLIC TPHTOHOMETPHYECKHE
TowAecTsa. DOPMYNL: MpHBencHNA. @opMyInl CaoxeHns. Dopaynbl
vaBoenns. Ilpeo0pasoBasms NPOCTEINX  TPHFOHOMETPHYECKIX
seipakennii. TlpeopasoBasie CyMME! TPHIOHOMETPHYECKIX GyHKNT
B MpOH3BEACHHE H NPOM3BEICHNA B CyMMY. [pHIOHOMETPHUECKHE
ypasHeHus W HepasencTsa. [Ipocreinne TPHTOHOMETPHUECKIHE
ypastess. OOpaTHEE TPHIOHOMETPHYECKIE QyHRUHH.

ApPKCHHYC, ADKKOCHHYC, APKTAHIEHC.

Y. T

%]

Paszen. G?’HKLMH.,
WX CBOUCTBA H
TPAGHKI

®ysxums. O05acTh ONpeleNeHHN W MHOKECTSO 3mauesmii rpadmx
Gynximu, noctpoenue rpaduxos Qymiami, 3a8AHHLIX Pa3MITHBIME
cnocobasmi. CaolicTsa GyHERHE

MOHOTOHHOCTS, YETHOCTE, HEYESTHOCTS, OrpasiyeHHOCTE,
nepHOMMHOCTE. TIPOMEXYTKH B03pacTanus 1 yobpanHs, HandoabIIee
H HauMeHbIIeE 3HAYEHHs, ToukH skctpesyma. [ padmuecxas
umTepnpeTanya.  lipmvepst  QVRKIMOHANLHLIX  3aBUCHMOCTER B
PEaNbHEIX NPOMECcax i sBNeHHAX. ApH(METHYECKHE ONCPaiiy Hax
dyuxmn.  Caowsas  dyskuus  (komnosmpsn).  Ilowsmwe  ©
nenpepwiBHocTH  Qymkumn.  Obpataeie  dymanm.  Obnacts
onpenenenus u obnacth 3nauenuii obpatwoli dymxumm. [padux
obparsoli Gysxuny. CreneHHpie, NOKA3aTeNbHEE, JOrapH(MIYECKHe
5 TPHIOHOMETPHYECKIIS QVHKITH.

Obparabie TpuronoMerpiteckne dynn Onpenenenua QyHKumi,
HX cBoiicTea B rpaduar IlpeoOpasosanna rpaduxos. [lapannensubii
AEpEHOC, CHMMETPHS OTHOCHTENbHO OCeil KOOPHHHAT M CHMMETPHI
OTHOCHTENLHO HAYANA KOOPAHHAT, CHMMETPHA OTHOCHTENLHO NPAMOl
y = X, PacTsiiKEHUE U CKaTHE BROMb 0CeH KOOPAMHAT.

Pazmen. HAYAA
MATEMATHUWYECK
OO0 AHATIM3A

Tocnenosarensbhocti. Cuocolbi 3a7anMA H CBOHCTBA 4MCHOBLIX
nocienosarenssoctell. IlomsariHe © mpegene NOCHSAOBATEABHOCTH.
CymecrsoBasne npefena MOHOTOHHO OrpaHHYeHHOH
NOCNEAOBATENBHOCTH. CyumuipoBanie MOCHEAOBATEALHOCTE!.




BeckoneuHo yObiBaomas reOMeTpUYecKas NPOrPECCHsl 1 ee CyMMa.

Mpoussopnas.  Ilowstme 0  mpowssogHoi  QyHKumm, — ee
reoMeTpHUecKHil H (H3HIECKHIT CMbICH. YPaBHEHHE KacaTeNbHOH K
rpaduxy ¢yukuun. [IpousBoaHbIE CyMMBI, PasHOCTH, MPOM3BENEHUS,
4acTHble. IIPOM3BOIHBIE OCHOBHBIX  3JIEMEHTapHBIX — (QYHKUHMI.
TIpuMeHeHHe IPOM3BOAHON K HCCIEROBaHMI0 QYHKLMA H MOCTPOCHHIO
rpaduxos. Ilpomssoxsbie 0oOpaTHOH (QyHKUMH H  KOMIOSHIHH
¢ynximu. IIpuMepsl HCMONB30BAHUA TPOM3BONAHON WISl HAXOXKASHHs
HaWJTYHILEro pelleHisl B NPUKIaNHbIX 3a/ia4ax. BTopas npoussoaHas,
ee reomeTpHuecKHii # (r3iyecKkuit cMblCL. HaxoxneHue CKOpOCTH i
mporecca, 3amaHHOro (opmynoi u rpaduxom. IlepooGpasHas
unterpai. [IpriMeHeHHe ONpeNeNeHHOTO MHTEerpaia Wil HaXOXKACHHs
nIomany  KpuBONuHeHHON Tpanenun. @opmyna  HbtoToHa—
Jlefibruua. TIpuMepsl NpHMEHEHHs HHTerpana B (PH3HKE W FEOMETPHH.

Lh

Paznen.
YPABHEHWA 154
HEPABEHCTBA

VpaBHEHHs H CHCTEMBI yPaBHEHHH. PanioHanbHble, HPPauHOHAJIbHbIE,
MOKa3aTeNbHbIE H TPHIOHOMETPHUYECKHE YPABHEHHS H CHCTEMBL
PaBHOCHIILHOCTb YPaBHEHNH, HepaBeHCTs, cucTeM. OCHOBHbIE IPHEMBI
uxX pewmeHus (pasNoXEHHE HA MHOXMUTENH, BBENEHHE HOBBIX
HEH3BECTHBIX, TOACTAHOBKA, rpa)HIeckiii METOA).

Hepapercrsa. PaupoHanbHbIE, HPPALHOHANBHEIE, MOKA3ATENbHBIE H
TpUroHOMeTpudeckie HepapeHcTBa. OCHOBHbIE MPHEMbI HX PELICHUS.
Meton uHTepBanoB. M300paxenue Ha KOOPAWHATHOH MJIOCKOCTH
MHOXECTBA  peLIeHHil ypaBHEHHH H  HEPaBeHCTB C  JAByMA
NEPEMEHHBIMH H HX CHCTEM.

Pazpen.
KOMBUHATOPHUK
A, CTATHCTHKA
u TEOPHA
BEPOSTHOCTEH

DnemenThl KOMOHHATOPHKH. OCHOBHBIE IIOHATHA KOMOHHATOPHKH.
3ajauy Ha TIOJCYET YMCNA Pa3MELIEHHIl, NMEPecTaHOBOK, COYETaHMIL.
Pemenne 3amau Ha nepebop Bapuantos. Popmyna Sunoma HeioToHa.
CaoiicTea GrHOMEHANBHBIX K03(uLenToB. Tpeyronpruk INackans.
Tema. Dnementsl Teopus BepositHocTeil. CoObiTHE, BEPOSTHOCTH
coBbITHs, CNOXeHHe U yMHOXeHue BepostHocTed. [lomsatne o
He3aBHCHMOCTH coObiThil. JluckperHas cnyuaiiHas BENUYHHA, 3aKOH ee
pacnipenenenns. UHCIOBbIE XapaKTEPHCTHKH AHCKPETHOH CIy4aitHOH
penuuuHbL TloHsTHE 0 32KOHE OONBIIHX YHCE.

DneMeHThl MaTeMmaTuueckoil cratuctuku. IIpencTaBnenue AaHHBIX
(Tabnuupl, nuarpammbi, rpaduku), TeHepanbHas COBOKYMHOCTD,
BbIOOpKa, cpensee apudmeTHueckoe, menuaHa. IloxsTue O 3amauax
MaTeMaTHYEeCKOH CTATUCTHKH. PellleHHe MNpaKkTHYecKuX 3anad ¢
NpUMEHEHHEM BEPOSTHOCTHBIX METOOB.

Pazpen.
TEOMETPHSL

[psamble § TUIOCKOCTH B TNPOCTPaHCTBE. B3auMHOE PacTIONONEHHE
IBYX MPSIMBIX B TIPOCTPAaHCTBE. [1apaienbHOCTh NPSIMOI 1 TIOCKOCTH.
IlapannessHOCTh  IUIOCKOCTEH. IlepneHauKyaspHOCTD MAPAMOH  H
mockocTy. TlepreHauKkysisp H HAKIOHHas. Yrol MeKmy NpAMOH n
TIOCKOCTLIO.  Jipyrpansbiii yrojs. Yroja Mexay IUIOCKOCTAMU.
ITepnennuKyaApHOCTD IBYX TLIOCKOCTEH. T'eomeTpuueckne
npeobpasoBaHnsi MPOCTPAHCTBA: NapajleNbHbIi NEPEHOC, CHMMETPHS
OTHOCHTENBHO MIockocTH. [lapamiensHoe npoextuposante. [lnomans
OpTOroHaNbHOH NpoekiHn. F306pakenne NPOCTPAHCTBEHHbIX (HIYP.
Muororpannuks.  Bepunebi, pebpa, TpaHM ~ MHOTOrpaHHMKA.
Passeprka. MHOrorpaHHbie yripl. Bbimykiible  MHOTOPPaHHHKH.
Teopema Diinepa. IIpusma. Tpsamas i HakronHas npusma. IlpasnibHas
npusma. [apaunenenunen. Kyb. Iupamuza. IlpasiiibHas nupamMuia.
Vceuennas mmpamuna. Terpasup. Cummerpuun B kyGe, B
napamienenunene, B npusme H mupamuzne. Ceuenus xyda, nNpusMbI 1
mupamuzpl.  [IpefcTaBieHHe O  MPaBHIBHBIX — MHOTOrPaHHHKax
(terpasnpe, kyOe, okTa’npe, mojexasape W ukocasmpe). Tema u
[IOBEPXHOCTH BPALIEHUS

Llunuuap u xoHyc. Yceuennbii koHyc. OcHosanme, BbICOTa, GOKOBas
MOBEPXHOCTb, OOpasyromas, passepTka. Ocesbie CeYCHIHs H CEUCHHS,
napasnnenbhbie ocHosanmio. IMap u chepa, ux cevenus. Kacarenphas
WIockocTh K cepe. Hsmepenus B reomerpuu. OObveM u ero
msmepenne. VnTerpanbhas Gopmyna obbema. Dopmysisl obbeMa Kyda,
TIPSIMOYTOJIBHOTO MapaiUIefeNnumena, NPH3Mbl, MUIMHAPA. DOpPMYIEI
obbeMa THPAaMHIBI W KOHyca. @OpMynbl IOMAnu TOBEPXHOCTEH

V. P

16




nunuHApa W Kouyca. @opmyinsl o0beMa Mapa U TIOMAAH Chepbl.
Tlomo6ue Ten. OreomesHs miomaneii nosepxHocTedi H 00BEeMOB
10106HbIX Ten. KoopauHate! H BeKTOPEL. TIpsMoyronsHas (IeKapToBa)
cucTeMa KOOpPIHMHAT B TPOCTpaHCTBe. @OpMmyJia PACCTOSHHUA MEXAY
IByMs TOYKamH. YpaBHeHus cepbl, MIOCKOCTH U NpaAMOH. BexropsL
Monynb BekTopa. PaBeHCTBO BekTopoB. CIOXKEHHE BEKTOPOB.
VMHO)KEHHE BeKTopa Ha 4Hcio. Pa3noxkeHHe  BEKTOpa MO
HanpasJieHwsIM. YTos Mexay AByMa BekTopamu. IIpoexinis BEKTOpa Ha
och. Koopmunatst Bextopa. CkanspHOe NpOU3BENCHHE BEKTOPOB.
Wcnonp3oBanue  KOOPAMHAT M BEKTOPOB  MpH  PEHIEHHH
MaTEMaTHYECKHX H NMPHIJIAAHBIX 3a5ay.

2.4.2 lpakTH4ecKne 3aHATHS

Ne HamnmenoBanue HaumeHoBauue NPAKTHUECKHX padoT Dopma
pa3- | pasgena TEKYIHEro
meJia KOHTPOJIA
1 Paznen. CreneHb C paLHOHAIBLHEIM H AEHCTBUTENBHbIM [I0Ka3aTeNeM P,y
AJI'EBPA CBOIiCTBA CTEMEHH C PalHOHANBHBIM H JeliCTBHTENbHEIM NokasaTesiem | ITP, V
2 Paspen. CuHyc, KOCHHYC U TaHFeHC 1BOiiHOrO yrna. [lonoBuHHOTO yria P,y
OCHOBBI ®opmynel npusenenns. CymMmma H pasHOCTh curycos. Cymma 1 P,y
TPUI'OHOMETPHM | pasuocTh KOCHHYCOB
YpasHeHHe COS X = 0. YpaBHeHUe Sin X = o. YpaBHeHue tgX = o P,y
Pemenne TPUrOHOMETPHYECKHX YPaBHEH I j 31
3 Pazpen. VppanuoHasibHble YPaBHEHHsE P,y
Qy}q{lm UX | INokasarenbHble YPABHEHUA P,y
CBOUCTBA W | IMoxazaTenbHble HEPABEHCTBA 1P, ¥
TPADUKH JlorapuhMHUECKHE yPaBHEHHS P, v
Jlorapubmuyeckue HepaBeHCTBA P,y
OGpaTHble TPHIOHOMETpHYECKHE QYHKUHH 1P,y
Pemmenne 3ana4 no Teme « T pUroHoMeTpriecKue QyHKIHm 1P,y
4 Paznen. Briuncnenms YJIEHOB [OCHENOBATEIbHOCTH. Tipepen | ITP, ¥V
HAYAJIA TIOCNEeOBATENbHOCTH
MATEMATHYEC- | Ilpasuna nuddepeHippopanus P,y
KOI'O AHAJIM3A TIpoH3BOAHbIE HEKOTOPBIX 3EMEHTAPHEIX (YHKIHIL P,y
IIpuMeHeH e NPOK3BOAHOM K NOCTPOEHMIO Tpadmka GyHKuuu vy
Pemenue 3ana4 no teme «[[puMeHeHe NPOr3BOAHOM K P,y
HCCIENOBAHUIO (DYHKLHI
TTpaBuia HAXOKEHuUs NlepBoodpasHoil pyHKuuH. Bouncnenne P,y
TIoInane ¢ MOMOMLIBIO HHTErpana
HuddepeHHaIbHbIE YPABHEHHS TP, ¥
Konrponbhas pabota no teme «IIponssoanas. [leppoodpastas ey
5 Pazgnen. TIpeoGpasosantie ypasrenuii. OCHOBHbIE IPHEMbI PELICHHS P,y
YPABHEHUA WU | ypaBrenui
HEPABEHCTBA Pelneniie cHCTEM ypaBHEHHE P,y
Meron untepsanos. M306paxeHne Ha KOOPAMHATHOM TIOCKOCTH P, v
MHOKECTBA PEIleHHH YpaBHEeHHIl H HEPABEHCTB C ABYMS
HepeMEeHHBIMH H HX CHCTEM
KonTtposibaas paboTa o Teme «YpaBHEHHS H HEPaBEHCTBA) P, ¥
6 Pazpnen. TIpaBuna komGuHaTOPHKH. Pelenne KOMOUHATOPHBIX 38134 TP, v
KOMBUHATOPU- —
KA, CTATUCTUKA Briuucnenne Bepostaocteil. Ilpuinantbie 3afayuu P,y
u TEOPUS | [IpercTaBienne YMCIOBbIX AaHHDIX. TIpuknanubie 3202491 P,y
BEPOATHOCTEH
7 Pazgen. AxcrHoMbI cTepeomeTpHi. HexoTopble CAEACTBHUS H3 aKCHOM P,y
TEOMETPHA TlapannesnbHble NpsiMble B NIPOCTPaHCTBE. TlapajieNbHble MIOCKOCTH P, vV
TleprieHauKyAsIpHEIE PSAMbIE B POCTPAHCTBE P, v
TapanebHbIe NPIMbIE, TEPHEHIUKYIAPHbIE K IIOCKOCTH. TP,y

JIByrpaHHblii yroiu
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Peenue 3ana4 no teme «Ilpusma. Iupamuzaa»

"

CuMMeTpusi B IPOCTPAHCTBE

Cmea HECKOJIbKHUX BEKTOPOB. YMHOKEHHE BEKTOpa Ha 4HCIO

n

Tlpocreiilie 3aaa4u B KOOPAHHATAX

CxaJisipHO€ TIpOH3BEeHHe BEKTOPOB. BbIulceHne yIiioB MeXy
OPSIMBIMH H TLIOCKOCTSIMH

unungp. Perrenne 3anay

VYceu€HHbIH KOHYC

Cdepa. Ypasuenue chepsr

Perrenne 3amay no temsl «Tena BpaleHus»

BorysrcieHue 00beMOB TeN ¢ MOMOLIBIO HHTErpana

O6beM HAKJIOHHO# NPH3MBI

BRERRERR BRERE
] 0119 % % R o e

Ob6peM ImapoBOro CerMeHTa, LIapoBoro Clos, CEKTOpa

2.4.3 JlabopaTopHble 3aHATHS
He npenycMoTpeHs!

2.4.4 Comepskanne camocTosTeibHOlH padorsl ([Ipumepnas TemaTuka pedeparTosn)

Temnl pedeparos
1.Marematuka B HayKe.
2 HenpepbiBHbie OpodH.
3.Crenenu ¢ 1eHCTBUTENBHBIMHE [TOKA3aTENAMU.
4. Hccnenopanull ypaBHEHUH U HEPABEHCTB C [IapaMeTpaMHu.
5 I'paduyeckoe permnenyie ypaBHEHUH U HEPABEHCTB.
6.ITousatne nuddepenipana 1 ero IpUI0KEHH.
7. IuTynnus U MateMaTHka.
8.Cxembl bepHynny NOBTOPHBIX UCIIBITAHUA.
9.CpenHue 3HAYEHUS U UX IPHMEHEHHE B CTATUCTHKE.
10 I1apannensHoe TPOEKTHPOBAHHE
11.IlpaBunpHbBIE U MOMYIPABHIIbHBIE MHOTOIPDAHHHKH.
12 Konuueckue cedeHus U UX IPUMEHEHNE B TEXHHKE.
13.BekropHoe 3anaHue NpAMbIX H IJIOCKOCTEH B IPOCTPAHCTBE
14. MartemaTuka 4 KH3Hb.
15. MaTtemartuka u My3bIKa.

2.4.5 Tlepeuenn yueOHO-METOANTECKOro obecnedeHHs CAMOCTONTEILHOI paboTs
00y EXCS MO JHCHHIJINEE

Hauayiom opranusaiiu Jiro00i caMOCTOATENbHOH PaboThl I0/IKHO ObITh IPUBUTHE
HABBIKOB M YMEHHH TpaMOTHOM paboTel ¢ y4eOHOH M Hay4dHOH NMTEpaTypoH. 3TOT
MPOLIECC, B MEPBYIO OUEpenb, CBS3aH C HAXOXKIEHHWEM HEOOXOMMMOW IJisl YCIHELIHOTO
oBNlajienns y4eOHbIM MaTepHaioM nauTeparypol. CTyNEHT NO/KEH YMETh IOJIb30BaThCS
donmamu GHOIMOTEK U CIIPAaBOYHO-OMOINOrparuIeCKUME H3TAHHUAMH.

CTyneHThl Ajis TMOJHOLIEHHOTO OCBOCHHS y4eOHOro Kypca NOJDKHBI COCTaBJIATH
KOHCIIEKThI KaK IMPH MPOCIYIIHBAHUM €TO TEOPEeTHYECKOH (JIEKIMOHHOM) 4acTH, TaK H
Ipy MOATOTOBKE K MPAaKTHYECKUM (1abOpaToOpHBIM) 3aHATHAM. JKenarenbHO, 4TOOBI
KOHCIIEKTBI JICKI[HH 3aMHChIBAJIHCH B JIOTHUECKOH MOC/IEI0BATENbHOCTH U3YHCHHUS Kypca
¥ CONepKaycCh B OHOH TETpazH.
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HamnenoBanne pagena,
TeMbI

Tlepevens yuelno-meTonnwecKoro ofecneyenns TUCHHLINEL] 00 BHIIOAHEHNO
CAMOCTONTeAbHOH paforn

Paznen . ATTEBPA

I Totockyes, E B. Marematuika: anreSpa i Hayana MaTeMAaTHIECKOTO
anamisa, reometpus. Neomerprs. 10 k. YrayOasnussii yposens: vueSuns/ EB.
Tlorockyes, JLH. 3sasma. —M.: Apoda, 2015.- 223¢.
2. Tlotockyes, E.B. Marematuka: anredpa 1 Hauana MATEMATHECKOTO
aHam3a, reometpus eomerpua. 10 wn. YrnyOnénsmiii yposens: sanaunnx/ E.B.
Hotockyes, 1. 3sasirs. — M.: fpoda, 2015~ 255¢.
3. Hovockyes, EB. Maremaruxa: anredpa H Hauana MATEMaTHYECKOTO
anamisa, reomerpus. Feoverpas. 11 xa. YrayOnénunii yposens: yuedunw’ E.B.
Homcnyes JLH. 3sasiy. — M. fipoda, 2015 .- 384c.

[otockyes, E.B. Marematuka: anrebpa 11 Rauana MATeMATHIECKOTD
anamisa, reomerpus. Feomerpus. 11 wn. YrnyGnéunmil yposens: 3anaunnx’ E.B.
Tlorockves, JIW. 3sasma. — M.: Jpoda, 2015.- 236¢.
5. boromosos, H.B. Maremaruxa [Snexrponnsii pecvpel: vaedumk nus
CIIO / HLB. boromonos u ap.- M.: KOpaiir, 2016 - 396¢. -URL: hitp://www biblio-
online ru/book/F7C570BC-85B6-4E2D-9B5A-4CB297E61C8E

Paznen 2. OCHOBBL
TPHIOHOMETPHNA

L. Antonos, B.HL Dnementapnan MaTemariika A REPBOKYPCHIKA [DNeKTPOHHELI
pecypcl: yqeﬁﬂoe nocodne / B Y. Anronos, ® M. Konenesuy. - CI16.: Jlaus, 2013, - 112
¢. - URL.: http://e lanbook com/books/element.php?pll_id=5701
2. [orockyes, E.B. Matemaruxa: anre0pa u Ha%ana MaTeMaTHHECKOTO JHAMMNZA,
reomerpun. eomerpusn. 10 xkn. VrayOnénmeii yposens: yaebnux/ E.B. Iotockyes, JLEL
3eassra. — M.: Hpoda, 2015 - 223¢.

3. Hovocxyes, EB. Maremariixa: anre5pa o Havyana MaTeMaTIISCKOTO
anamza, reomerpas. [eomerpus 11w VronyGnénnmniit yposens: yuebuux/ E.B.
Tlotockyes, JLIL 3sasuu. — M.: Jfipoda, 2015.- 384c

Pasmen 3. :DS"HKLIHH
HNXCBOUMCTBA U
TPAGHKH

1 Boromonos, H. B. Maremarnka [Dnexrponsssi pecypc]: yuebsnk aus CTIO /
H. B. Boroaonos, [T Y. Camoiinenxo. — 5-e u3n., nepepal. u gon. — M.: Hzmarenscrao
EOpatir, 2017. — 396 ¢. - URL: https://www.biblio-online.ru/book/D4B1DE57-5DCA-
464F-9D73-2B57TAACBD2%9

2. Boromosos, H. B. Maremarnka. 3azasn ¢ pensermsnn 5 2 9. Yacrs |
[Snextponneiii pecype]: yuebuoe nocodue ana CITO / H. B. Boroyonos. — 2-€ H3a.,
ucnp. u zon. — M.: Hsnatenncrso EOpaiir, 2017. — 364 ¢. - URL: https://www biblio-
online.ru/book/EASE6TES-39EB-4A22-9E07-BD7637CAB26F

3. borowmonos, H. B. Marematuka. 3ana4s ¢ pemensna 8 2 4. Yacts 2
[Onexrponnmiii pecype]: yuedroe nocodue ans CITO / H. B. Boromonos. — 2-e w34,
ucnp. i non. — M.: Fisgarenscreo FOpaitr, 2017. — 285 ¢. - URL: https:/www.biblio-
online. rwbook/0523A6DF-2657-4F49-8 ACE-1B790E30D8CS

4. boromonos, H. B. Maremarixa: yeeOmix azs CTIO / H Boromonos, I1.
Hznarenscrso KOpaiir, 2016. — 396

C.

Pasnen 4. HAYATA
MATEMATUYECKOTO
AHATIIA3A

L. MatemaTnka® anrefpa u Ha9ANA MATEMATHYECKOTO AHAMN3A, TEOMETPHA
Anredpa n Hagana MaTeMaTHIecKoro asamnsa. 10-11 ku. basossdi VI VPOBEHD.
(@I'OCY LA Ammvos, Komarzs Y0 M., Txauéea MB. 1 gp.- M.: Tpocaemenue, 2016.-
464 c.

2. [orockyes, E B. Matematuka: anredpa 1 Ha4ana MaTeMaTHYECKOTO aHAM3A,
reonmeTprs. Ieoserpis. 10 mn. Vroydaénusii yposess: yuebnnx/ E B. Tlotockyes, LI
3sapmy. — M.: Jpodia, 2015.- 223¢.

3. Hotockyes, E.B. Matesartuxa: anreSpa 1 Hauana MATeMaTHIECKOTO AHAMNN3A,
reometpist. [eonetpus. 11 wi. VrnyOnénuei yposeus: yuebuux/ E.B. [Torockyes, JLHL
3sasuy. — M.: ipoda, 2015.- 384c.

4. Horocryes, EB. Maremaruxa: anre0pa u Havama MaTEMATHYECKOTO AHAMN3A,
reomerpust. [eomerpun. 10 wn. Veaybnénneii yposens: sagawux’ E.B. [orocxyes, JLIL
3sasuu. — M.: fpoda, 2015.- 255¢.

5. Horockyes, EB. Maremarnka: a/redpa H Ha4ana MaTeMaTINECKOTD AHANISA,
reomerpus. leomerpus 11 wan. YrayOnénusiii yposens: sanaynnx/ E B. IMorockyes, JLIL
3sasia. — M.: [poda, 2015.- 23

Paszmen 5. YPABHEHEST
11 HEPABEHCTBA

I Maremaruga: anredpa 1 Hauana MATEMATHYECKOTO aHANN3A, TEOMETPHE.
Anrepa u Hasana MaTenaTIgeckoro asanssa. 10-11 kn. Bazosesi i yra. vposess.
{®1OCY HLA. Annvos, Komaras IO M., Trasésa M B. 1 ap.- M.: Tipoceemenme,
20l6.-464 c.

2. Totockyes, E.B. Matematunxa: anre0pa 1 Hayana MaTEMATHYECKOTO aHATH3A,
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5

3.

4.

reomerprs. Feomerpra. 10 xn. YrayOagunssil yposens: yuebuux/ E B. Hotockyes, JLH.
3masii. — M.: Hpoda, 2015.- 223¢. !
Hotockyes, E.B. Marematika: anre0pa 11 Ha4ana MAaTEMATIINECKOTO aHAMN3A,
reomerpus. Ieonmerpus. 11 ka. YrayOnéuuerii yposens: yueduux/ E B. Tlorockyes, JIHL.
3eassrg. — M. Tipoda, 2015.- 384¢.

Hotockyes, E.B. Marematuxa: anrefpa i Hauana MaTeMaTHIECKOTO aHAMI3A,
reomerpus. [eomerpusa. 10 xn. VrnyOnénnwii yposess: 3anaunnk/ E B. ITotockyes,
JIH. 3sasmu. — M. Mipoda, 2015 - 255¢.

Hotockyes, EB. Maremariika: anredDpa 5 HAYana MaTeMaTH4eCKOro aHamisa,
reomerpusn. I eomerpna. 11 x YrayOnénnwil yposens: 3anaunux/ E.B. [Totockyes,
JLHL. 3pasua. — M.: [ipoda, 2015.- 236¢.

6. Borosonos, H. B. Maremaruxa [DaexTponnssii pecype]: vaebunx aas CIIO /
H. B. boromosnos, I1. H. Camoiizenxo. — 5-e u3n., nepepad. u gon. — M.:
Hsnatenscrso IOpaiit, 2017. — 396 ¢. - URL: htips://www biblio-
online.ru/book/D4BIDES7-5DCA-464F-9D73-2B57AACBD299

7. Boromonos, H. B. Maremarura. 3agags ¢ pewenmsns B 2 9. Jacrs 1
[Saexrpormeii pecype]: yuebuoe mocobue nas CII0 / H. B. Boromonos. — 2-¢ m34.,
ucnp. u Aon. — M.: Fismarenscrso Opaiir, 2017. — 364 c. - URL: https://www.biblio-
online.ru/book/EASEGTES-39EB-4A22-9E07-BD7637CAB26F

8 Boromonos, H. B. Maremarixa. 3azawu ¢ pemennami B 2 4. Yacrs 2
[SnexTponmesii pecypc]: yuebroe nocodue mas CIIO / H. B. Boromosos. — 2-¢ u3a.,
uenp. u zon. — M.: Mizmavenvcrso IOpaiir, 2017. — 285 c. - URL: https:/www biblio-
online.rn/book/0523A6DF-2657-4F49-8ACE-1B790E30D8C8

Pasmen 6.
KOMBHMHATOPHKA,
CTATHUCTHKA U
TEOPUSA
BEPOATHOCTEH

L

2.

Tonos, A. M. Hudopuatuka u marenatuka [ Jnexktponusiii pecype]: yiednux
11 npaktakym ga CIHIO / A. M. Tlonos, B. H. Corunkos, E. M. Haraesa; noa pea. A. M.
Honosa. — 3-e usa, mepepad. n gon. — M.: Hsnarenscreo ¥paiir, 2016. — 430 ¢. -
URL: https://www biblio-online. n/book/552A AA0D-1F2E-434C-8F8B-690CA6280464

Jopodeesa, A B. Maremaruxa [Onextponusiii pecype]: yueduux ans CIIO /
A. B. llopodeena. — 3-e m3a., nepepad. H gon. — M.: Hsaaresnscrso H0paiir, 2017. —
400 c. - URL: https:/www biblio-online.ru/book/B646843F-0131-41CS-AEB6-
B4C37EDIE97F

Pasmen 7. TEOMETPHA

5.

6.

1

2.

3.

4.

7.

Tlotockyes, EB. Marematuka: anredpa i Hayama MaTEMAaTHYECKOrO aHAMIIE,
reomerprs. Ieomerpns. 10 o VrnyOnéuusii yposess: yaedunx/ E B. Horockyes, 1.
3pasir — M.: fipoda, 2015.- 223¢.
Iotockyes, E.B. Marematuka: anre0pa 1 Bauana MaTeMaTHYECKOTO ARANN3A,
reomerpis. I'eonerpes. 11 s, YrayOaéunsiii yposens: yuebunux/ E B. Tlotockyes, JLH.
3saeny. —M.: fipoda, 2015.- 384c.
[otockyes, E.B. Maresmamiika: anredpa 1 Hadana MaTeMaTHYECKOTO aHANH3A,
reomerpus. [eonerpus. 10 xn. YrnyOnénnsii yposens: sazaunur’ E.B. Iotockyes,
JI M. 3sasmu. —M.: Jipoda, 2015.- 255¢.
Tlorockyes, EB. Maremarnxa: anrebpa ¥ HaYana MaTeMaTHISCKOIG aHAMH3A,
reomerpisi. Teomerpus. 11 wi YrayOnénuwii vposens: 3azaunnk/ E.B. [otockyes,
JLH 3asuu — ML: Jipoda, 2015.- 236¢.

Aranacan J1.C. Ieomerpis Jobauesckoro [Dmexrposssii pecypel. — M.:
Jladoparopus suarmii, 2014, — 467 ¢. - URL:
http=/fe.lanbook.com/books/element php?pll_id=66315

Aranacsn C.JL Teomerpus 1 [Dnrextpounwii pecype]: yuebnoe mocobue /
C.JI. Arauacan, BT . Hoxposckuii. — M.: Jlaboparopnsa suannii, 2014, — 334 ¢. — URL:
http://e lanbook.com/books/element. php?pl1_id=66313
Aranacsan CJL Teomerpus 2 [Dnexrpoussiii pecypcl: yueGnoe mocodue |
C.JL Avauacsu, B.I'. Tloxposckuii, B.I. Ymaxos. — M.: «Jlaboparopns snanuii»y, 2015, —
547 ¢. — URL: hiip://e.lanbook com/books/element. php7pll _id=663 14

Kpome nepeutcaeHHBIX HCTOYHUKOB CTYRCHT MOXKET BOCTIONL30BATLCS NOHCKOBLIMH
cucteMamu ceTH VIHTepHET Mo TeMe CaMOCTORTeNbHOH paboThL
Jins ocBoeHus NAHHON MHCIHMIUTHHBL ¥ BBIIONHEHHS MPEIYCMOTPEHHBIX y4e0HOH
nporpaMMoii Kypca 3aAaHnii 10 caMOoCTOSTENbHOM padoTe CTYASHT MOXKET HCIONb30BaThH
crenyiomee yieOHo-MeToANMeCKOe ODeCHeHeHN E:
-METONMYECKUE PEKOMEHAALHY NIPEN0AaBaTens K BRINONHEHHIO CaMOCTOSTENbHBIX
JOMaIIHKX 3a7iaHui.




3. ObPA3BOBATEJIBHBIE TEXHOJJIOI A

Tl peanusalun KOMAETEHTHOCTHOrO OAXOMA NPEAyCMATPHBAETCS HCTIONb30BAHKE B
y4€0HOM MpOLECCE AKTHBHEIX H HHTEPAKTHBHBIX (OpM NPOBEJEHHST AYTUTOPHBIX H
BHCAYZMTOPHBIX 3aHATHH C LENbIO (QOPMHUPOBAHMS M DPa3sBHTHS MPOQECCHOHANBHBIX
HaBBIKOB 00y4alOMIHXC .

B mpouecce npenonaBanus NpEMEHAIOTCS 06Pa30BaTENbHBIE TEXHOIOMHH pa3BUTHS
KPUTHYECKOro MpilieHHs. OOs3aTeNbHbl KOMIBIOTEPHBIE 1a6OPaTOPHbIE [PaKTHKYMBI
10 pasfenam AUCHUIIIHHBL.

B y4e6nom npouecce Hapsiy ¢ TpamHLHOHHBIMHE 00pa30BaTeNbHBIMH TEXHOJIOTHIMH
HUCTIONBb3YIOTCA  KOMIIBIOTEPHOE  TECTHPOBAHHME,  TEMAaTHYECKHE  MPE3CHTALHH,

HHTCPAKTHBHBIC TEXHOJIOTHH.

3.1.00pasoBaTe/ibHbIe TEXHOJIOIHE NPH NPOBEICHAN JeKIH

Hsyuaembie paznennt (Tembr) Texsoaoruu, npuvMeHsieMbie NPH K
" 0J1-BO 4ACOB
AHCHHILIHHBI NPOBEACHHH JICKIIHOHHDbIX 3AHITHI

Pasnen 1. ATITEGPA Texnonorus passHBarOLIEro oOy4ents 6 (2%)
Pasnen 2. OCHOBBI Texuonorus passuBatomero o6y4ers 8 (4%)
TPUT"OHOMETPUH AynHOBH3YAIIbHbIE TEXHONOTUM
Pasnen 3. ®YHKIIUHM X CBOUCTBA | Texnonorus Pa3BHUBalOILEro ooyueHus 18 (10%)
U TPA®UKA AynHOBH3YaJIbHBIE TEXHONOTHH
Paspen 4. HAYAJIA TexHOOr s Pa3BHBAIOINETO OOYUEHHsT 18 (8%)
MATEMATHYECKOT' O AHAJTHM3A
Pazpen 5. YPABHEHUA U TexHosorHs Pa3BHBAIOILETO OOYUEHHS 8 (4%)
HEPABEHCTBA
Paspen 6. KOMBUHATOPUHKA, Texuonorus passuBaroinero ooy4enns 14 (8%)
CTATHCTHKA U TEOPUA AynHOBH3YaJIbHbIE TEXHONOTHH
BEPOSATHOCTE#M
Pasznen 7. TEOMETPHA TexHonorus pasBHBAIOLLIEr0 06yUeHHs 46 (20%)

AYIHOBH3YaJIbHbIE TEXHONOTHH
Bcero 118 (56%)

3.2.06pasoBaTe/IbHbIE TEXHOIOTHE NPH NPOBEIEHHH HPAKTHYECKUX 3aHATHIE

Texnonoruu, npuvMenseMble Npu
Hzyuaemble pasmesibi (Tembi)
g TPOBEAEHHH NPAKTHICCKHX U Kous-Bo uacos
J1a00pATOPHBIX 3AHATHI
Pasnen 1. AITEBPA Texnonorns npobaemHoro obyuenus 6 (2%)
TexHos0rHs paboThl B MaNBIX rpynmax
Paspen 2. OCHOBBI Texnonorus npobnemuoro o6yuenHs 12 (8%)
TPUT'OHOMETPUN Texnonorus paboTbl B MaJIbIX TPyNnax
Paznen 3. ®VHKIMHM WX CBOMCTBA | Texuonorus npobieMHOro ofyueHus 18 (10%)
HTPADHK TexHOoI0r s paboThl B MANIBIX FPyMax
Paznen 4. HAYAJIA Texnonorus npobaemHoro o6yuenss 18 (8%)
MATEMATHYECKOI'O AHAJIM3A Texnonorus paboTsl B Masbix rpynnax
Pazpgen 5. YPABHEHUA U Texnonorus npobnemHoro obyuenus 10 (4%)
HEPABEHCTBA Texnonorust paboTel B MasibIX Tpynmax
Pasnen 6. KOMBUHATOPHKA, Texunonorus npodeMHOro obyuens 10 (8%)
CTATHUCTHKA U TEOPHA TexHonorus paboThl B MaJbIX TPynnax
BEPOATHOCTEH
Paspen 7. TEOMETPUSA Texnonorus npobnemuoro obyuenns 42 (20%)
Texwonorus paboTel B MANbIX rpynnax
Bcero 116 (60%)




4. YCJIOBUS PEAJINBALIMU ITPOT'PAMMBI YYEBHOI JUCHUTTATHBI

4.1. MarepnanbHo-Texan4eckasn 6a3a, Heobxonmman 115 OCYINeCTBJICHHS
00pa3oBaTebHOrO NPoHecca No AHCHHIIAHE

Peanusauus yue6HOM THCHHUILTHABI OCYIIECTBISETCS B CIIEHANBHO
000py10BaHHOM KaOHHETE MATEMATHYECKUX AUCIUMLTHH
OGopynosanue yueGHOro kaGrHeTa MATEMATHYECKHX NHCLHILTHH
= MYyJIbTHMEAHATIPOCKTOP,
s KOMIBIOTED,
= 3KpaH,
= Jlocka yuebHas,
- yuebHas mebens.

Yuebno-meTonnyeckoe obecneuenne:

PaGouas yuebuas nmporpamma

@0oHJ OLEHOYHBIX CPEACTB

Yuebnuku

HononnuTensHas uTeparypa

Metonuueckue pa3paboTku K 3aHATHIM

Hunaxtiveckuii pasnaTouHsli MaTepyan

Kaprouku-3ananust, TECTOBbIE 3aJaHHs

JleMOoHCTpanonHbIe MaTepHatbl (MyJbAUMEUHHbIE TIPE3eHTALHH, BUIECOQHIBMEI)
KommnneKT yae6Ho-Harmsa iHbIX DOCoOHiH

4.2. Tlepevens He06X0QEMOr0 NPOrpaMMHEOro ofecHeaen s

1. 7-zip apxuBatop, (NMIEH3MS HA AHTII. http://www.7-zip.org/license.txt)

2. Adobe Acrobat Reader npocMoTpinuk $aiinos ; (JuuerHsus -
https://get.adobe.com/reader/?loc=ru&promoid=KILXME)

3. Adobe Flash Player —rpaduueckuii penaktop; (unensus -
https./get.adobe.com/reader/?loc=ru&promoid=KLXME)

4. Apache OpenOffice — oducuelii naker; (MHIEH3MS -
hitp://www.openoffice.org/license.html)

5. FreeCommander - nmpoBoaHuK; (THLEH3HS -
https://freecommander.com/ru/%d0%bb%d0%b8%d 1 %86%d0%b5%d0%bd%d0%b7%d
0%b8%d 1%81/)

6. Google Chrome — Gpaysep; (nuueH3us -

https://www.google. ru/chrome/browser/privacy/eula_text.html)

7. LibreOffice — opucHsli maker (B cBOGOAHOM H0OCTYTIE),

8. Mozilla Firefox - 6pay3sep.(nunensus - https://www.mozilla.org/en-US/MPL/2.0/



5. IEPEYEHbL OCHOBHOI1 1 JIOTIOJHHTEJILHOH YUEBHOII
JIMTEPATYPBL, HEOBXOHMOI JIJIs CCBOEHMS AUCIHAILTHHLI

5.1.0cnoBHas AETEpaTypa

8 Marematnka: anredpa ¥ Hayama MaTeMaTHYECKOTO aHANM3A, TEOMETPHA.
Anredpa u Hadana matemarudeckoro awammsa. 10-11 wi Ba3sosbil B Yrii. ypoBeHS.
(OrOCy LA, Anumos, Konsrun IOM., Txauésa M.B. u ap.- M.: Tlpoceemente,
2016.-464 c.

2. TIlotockyes, E.B. Matemartuka: anrefpa u Ha4ana MaTeMaTHYECKOTO aHATH3A,
reometpus. I'eomerpus. 10 xn. Yrayonénnnii yposens: yuebnux/ E B. Ilorockyes, JI.H.
3sasud. — M.: Jipoda, 2015.- 223¢.

3. Tlotockyes, E.B. Marematnka: anreGpa u Hagana MaTeMaTHYeCKOTO aHanu3a,
reomerpus. I'eomerpus. 11 k. Yray6nénnsii ypoeens: yuebnux/ E B. Tlotockyes, JILH.
3sasui. — M: Jpoda, 2015 .- 384c.

= Totockyes, E.B. Maremarnxka: anre0pa u Hauana MaTeMaTH4ECKOTO aHAIH3A,
reometpus. ['eomerpusn. 10 k. Vrny6néussiii yposeus: sanaunnk/ E.B. ITotockyes, JLUL
3sasut. — M.: Ilpoga, 2015 .- 255¢.

3. TTotockyes, E.B. Marematuka: anrefpa ¥ Ha4ana MaTeMaTHYECKOTO aHanm3a,
reometpus. ['eomerpus. 11 . Yrnybaéuustii yposens: 3anaunux/ E.B. [Totockyes, JLH.
3eaBuy. — M.: Jlpoda, 2015.- 236¢.

6. boromonos, H. B. Matematuka [Dnextponnsiii pecype]: yaedunx aas CTIO / H.
B. boromonos, I1. M. Camotinenko. — 5-¢ u3a., nepepab. u gon. — M.: M3gatenscrso
¥Opaiit, 2017. — 396 c. - URL: htips://www.biblio-online ru/viewer/DAB1DE57-5DCA-
464F-9D73-2B57AACBD299%page/1

7. Boromosnios, H. B. Martemarura: yuebuux mis CIIO / H. B. Boromosnos, IT. WL
Camolinenxo. — 5-e w34, nepepab. 1 Aon. — M. : Miznateasctso IOpaiit, 2016. — 396 ¢

5.2, iononnnreabHan ARTEPATYPa

I boromonos, H. B. Marematka. 3amauu ¢ pemenusmu B 2 u. Yacts |
[Snextponnniii pecypc]: yuebnoe nocobue mns CIO / H. B. Boromonos. — 2-¢ H31.,
senp. u gon. — M.: Usaarensctso FOpaiit, 2017. — 364 ¢. - URL: https://www biblio-
online.ru/viewer/EASEG7ES-39EB-4A22-9E07-BD7637CAB26F#page/1

2. Boromonos, H. B. Marematuka. 3amaun ¢ peumenmsmu B 2 4. Yacts 2
[Snextpounsiii pecype]: yuebroe mocobue s CIIO / H. B. BoromonoB. — 2-¢ u3a.,
ucnp. v gon. — M.: M3aarensctio IOpaiit, 2017. — 285 ¢. - URL: https:/www.biblio-
online ru/viewer/0523 A6DF-2657-4F49-8 ACE-1B790E30D8C8#page/1

3. Maremaruxa. [IpakTukym: yueb. nocodue aas CTIO / non o6, pen. O. B.
Taraprukosa. - M.: IOpaiit, 2016. - 285 ¢.
4. Beicias matematrka [ D1eKkTpoHHbIi pecype]: yueGuuk u npaktukym wis CIIO /

M. b. Xpunysosa [u ap.]; noa obmi. pea. M. b. Xpunynosoii, U. Y. Ipiranox. — M.
Hznarensctso IOpaiit, 2016. — 472 ¢. - URL: https://www.biblio-
online.ru/viewer/9F7E3B75-205B-4A07-BC42-5435FB5726E8#page/1

5. Tlonos, A. M. Mndgopmatyka H MaTeMaTHKa [ DnexTponHsiii pecypc]: yaebuux u
mpaktukym A CTIO / A. M. Tlonos, B. H. Cotuuxos, E. 1. Haraesa; mox pen. A. M.
[fomosa. — 3-¢ usa., nepepad. u Aom. — M.: Haateasctso [Opaiit, 2016. — 430 ¢. -
URL: https://www.biblio-online ru/viewer/5352AAAQD-1F2E-434C-8F8B-
690CA6280464#page/1

i
[O¥]



6. Hopogeesa, A. B. Maremaruka [3nextponnbiii pecypc]: yuednuk s CIIO / A.
B. Jlopoeesa. — 3-¢ u3xa., nepepab. u mom. — M.: M3aateascrso FOpaiit, 2017. — 400
¢. - URL: https://www.biblio-online rw/viewer/B646843F-0131-41C8-AER6-
B4C37ED1E97F#page/]

7. Masmouenxo, I0. B. Matematuka [OsexTpoHHstii pecype]: yuetHuk u
npaxtukym ams CI1O / 10. B. Iaemouenxo, H. IT1. Xaccan: noa o6, pea. IO. B.
[TaBmioyenko. — 4-e u3z., nepepab. u gon. — M. : Usaateascrso [Opaiit, 2017. — 238
¢. - URL: htips://www.biblio-online ru/viewer/773F ABOF-OEF8-4626-945D-
6A8208474676#page/1

8. Hopodeesa, A. B. Matematuxa. CSopHuK 3ama4 [SnexTpoHHsIit pecypc]: yueb.-
npakT. nocodue ans CIIO / A. B. Jlopodeesa. — 2-¢ nzn. — M. Usnatenscso IOpaiir,
2017.— 176 c. - URL: htips://www biblio-online ru/viewer/F0561609-26AD-401 A-
A2FA-7222FCECB71C#page/l

9. Marematuxa [Dnextponnsiii pecype]: yuednux ans CIIO / O. B, Tarapuuxos [u
ap.]; moa o6m. pex. O. B. Tarapuuxosa. — M.: Msgatensctso IOpaiit, 2016. — 450 ¢. -
URL.: https://www.biblio-online ru/viewer/38DB9BIB-56CA -484B-B009-

31608 A2BFBF3#page/l

10. Cenpix, K. 10. Matemaruka [DneKTpoHHbIi pecypc]: yueOHHK i MpaKTHKYM s
CHO /W 10. Cenpix, 10. B. I'pedenmmxos, A. 10. Illesenes. — M.: M3natenscrso
IOpaiit, 2016. — 443 ¢. - URL: https://www biblio-online.ru/viewer/2B15A8F9-CDCF-
4610-964D-71171C2568F 8#page/1

11. Antonos, B.1. Dnementapnas Matemartuxa ans NIEPBOKYPCHHUKA [ DNEKTPOHHBIH
pecype]: yuebHoe nocobue / B.U. Antonos, ®.U. Konenesuy. - CI16. Jlans, 2013 - 112
¢. - URL: https://e.lanbook.com/reader/book/5701/#1

12, Aranacan, J1.C. Teomerpns Jlo6auerckoro [OnexTponnniii pecypc] : yued. nocobue
— OnekTpoH. gaH. — Mocksa : Usgatenscrso "Jlabopatopus 3nanuii”, 2017. — 467 ¢.
— URL: https://e.lanbook com/reader/book/94096/#1

13. Amanacan C.JI I'eomerpus 2 [Dnextpommstii pecype): y4ebHoe nocotue / C.JL
Aranacsn, B.I. ITokposekuii, BI. Vimakos. — M.- «Jlabopatopus 3uanuit», 2015. — 547
¢. — URL: https:/e.lanbook com/reader/book/66314/#1

S.3.Ilepuognueckne n3ganns

. Cpennee npodeccuonansuoe odpazosanue

2. Hureprer-xypuan Haykosenenue.- URL:

http://elibrary ru/contents.asp?issueid=1108752

3. DxoHOMMKA M MaTeMaTHYECKHe MeToabl.- URL:
http://dlib.eastview.com/browse/publication/499/udb/4

4. Cubupckuii xypHan BEMHCAHTENbHON MaTeMaTHKH. - URL:
http://biblioclub.ru/index. php?page=journal red&iid=433065 ; Toxe -URL:
htips://e.lanbook.com/journal/2 169#journal name

5. Maremaruka B Bbiciuem 06pasosanun.- URL:
https://e.lanbook.com/journal/2368#ijournal name

6. Ksant -URL: http://e lanbook.com/journal/element. php?pl10 id=2372




54. [Ilepeyens pecypcos HREQOPMANHONHO-TEIeKOMMYRHKANHOHEOH  ceTn
«MuTepaer, HeoOXOAEMBIX /I/ifl OCBOCHHY ANCHBNIEEDL

1. 3bC «YumBepcuterckas 6ubnuoteka ONLINE». — URL: www.biblioclub.ru
2. 3bC uznarenscrsa «Jlans». — URL: hitps://e.lanbook.com
3. BBC «IlOpaiit». — URL: http://www.biblio-online.ru/
4. DmexTporHsIi katanor HayuHoi Oubnuotexn Kyol'y. —
URL:http://212.192.134.46/MegaPro/Catalog/Home/Index
. OnexTpoHHas oubnuoTeka «M3xatenbckoro oma «I pebennuxosy -
URL :www.grebennikon.ru
6. Hayunas snextponnas 6uénuorexa (HOB) «eLibrary.ruy. -
URL:http://www elibrary.ru
7. Basbl nannbix xomnanuu «Mct Boioy. - URL:hitp:/dlib.eastview.com
8. Jlexropuym TB». - URL: http-//www lektorium.tv/
9. HaumonansHas snexTponnas 6Gubnnorexa «H3By. - URL:http://n36.pdy/
10. KubepJlennnka: Hayunas snexTporHas 6ubnuorexa. — URL: http://cyberleninka.ru/
11. Eauroe OKHO 5OCTYNA K 00pa30BaATEIBHBIM pecypcam - deaepansuas UC
csodoauoro gocryma. — URL: http://window.edu.ru.
i2 CnpasouHo-TipaBoBas CHCTeMa «Koncyasraur Timoc» - URL
http:/Awww.consultant.ru

I




6. METOAUYECKHUE YKA3AHIMS OBYYAIOUIUMCS IO OCBOEHUIO
JUCHUTTJINHBI

Hucuynnnba HaueneHa Ha (OpMHpOBaHHE OOLIEYYEOHBIX KOMIETEHLIMH, TAKHX
KaK CIOCOOHOCTb NEMOHCTpalMH OOINEHAYYHBIX 0a30BBIX 3HAHHI ECTECTBEHHBIX HAYK,
MaTeMaTHKH, IOHHMaHHE OCHOBHBIX (DAKTOB, KOHLEMIHH, PHHIIKIIOB U TEOPHH.

OO6yuenune CTyneHTOB OCYIIECTBISIETCS 110 TPAAMUMOHHON TEXHONOTHH (JIEKIHH,
PAKTUKH) C BIJTFOYEHHEM HHHOBALMOHHBIX 2JIEMEHTOB.

C TOuYKM 3peHHs HCTIONB3YeMbIX METONOB JIEKLHH MOAPAsAENAIOTCs CIEAYIOMHM
00pasoM: HMH(OPMAIMOHHO-00BSCHUTENBHAS JIEKIMS, TOBECTBOBATEIbHAS, JIEKLHs-
Oecena, mpoOieMHas JTEKIHs | T. 1.

YerHoe  m3nokeHHe  y4eOHOTO — Marepuana  Ha  JEKUHM  JJOJDKHO
KOHCHEKTHPOBAThCsA. CllyInaTh NEKUHIO HYyXKHO YMETh — MOAEPKMBATh CBOE BHUMAHHE,
NOHATH U 3aNOMHUTH YC/IBIIAHHOE, YIOBUTH MNay3bl. B mpolecce H3JI0KEHHS
NpEnoAaBaTelieM JISKLMU CTYIEHT MOJKEH BBIICHHTh BCE HETOHSTHBIE BOMPOCHI.
3anucpIBaTE  CONEPXKAHHE JIGKIHMH HY)XHO 00A3aTENbHO — 3alHCH  [OMOraioT
HOZIEPXKHUBATE BHUMAHHE, CIIOCOOCTBYIOT MOHHMAaHHUIO U 3aTIOMMHAHUIO YCIIBIIAHHOTO,
NPHBOAUT 3HAHHE B CHCTEMY, CIIy’aT ONOpoH A mepexona K Oojee TiyGoKoMy
CaMOCTOATEILHOMY M3YUESHHUIO MpeaMeTa.

MeTtoauyueckne peKOMEHIAIHH 110 KOHCHEKTHPOBAHHIO JEKIHIA:

— 3aIKCh JAOJDKHA OBIT CHCTEMHOM, MPEACTABIATE COO0H COKPAIEHHBINA BapHAHT
gexquu - mpenonasatens. Heobxomumo cnymath, 06OyMBIBaTP M 3aMHCHIBATD
OHOBPEMEHHO,

— 3aMUCh BEAETCSA O4YeHb ObICTPO, YETKO, MO BO3MOXKHOCTH KOPOTKMMH
BBIPAKEHUSIMH,

— HE IMpekpamas ClymaTbs I[PenonaBaTess, HYKHO 3amHChLIBATE TO, HYTO
HeoOxomuMo  ycBOWTh. Henb3st 3amuCBIBATE Cpasy ke BBICKA3aHHYIO MBICHb
[pernonaBatessi, ClenyeT e€ MOHATh U IOC/E 3TOr0 KpaTko 3arucaTh CBOHMH CIIOBAMH
WIIA CJIOBaMH Tipeniofasarens. Baxno, 4ToObl B Hel He ObLI MOTEPSIH OCHOBHOH CMBIC
CKa3aHHOTO;

—HMCHA, aThl, HA3BaHMs, BBIBOJBL, ONPEIEJICHH S 3aMHCHIBAIOTCS TOUHO,

—Crnenyer o0paTuTh BHHMaHHe Ha OQOpMIICHHE 3amucH NeKiuu. Jis Kakaoro
mpeaMera 3aBOAMTCA oOwas Tetpaidb. OTNHYHBIM OT OCTANBHOrO LBETA CIEAYET
BBIACNATH OTACBHBIE MBICIM M 3arOJIOBKH, COKpallaTh OTHAC/IbHBIE CJI0BA H
TIPE/IIOKECHHUS, HCMOJIb30BaTh YCIOBHBIE 3HAKH, OYKBBI JIATHHCKOTO W TPEYECKOro
anaByTOB, a TAKKE HEKOTOPBIE MPHEMBI CTEHOTPA)UUECKOrO COKPAILEHHS CIIOB.

IMpaxtrueckue 3aHATHS N0 qUCHUIIMHE «MaTeMaThkay POBOAATCS M0 CXEME!

— YCTHBIH OIIPOC MO TEOPHH B HAYAIE 3aHSTHS,
paboTa B rpymmnax no paspeuieHrIO Pa3Iu4HbIX CHTYAIHHI [0 TEME 3aHSTHS,

— pEeUIeHHE NPaKTUYECKUX 3a1ay;

— HHAMBHIyalbHBIE 3a0aHUS IJIs TOATOTOBKH K MPAKTHYECKUM 3aHSITHIM.

Llenp mpaxTH4eCKOro 3aHATHSA - HAYYMTH CTYASHTOB NPUMEHSATH TEOPETHYECKHE
3HAHHS [TPH PEIIEHUH [IPAKTHYECKHX 32124 HA OCHOBE PEATbHBIX JAHHBIX.

Ha nmpakTudeckux 3aHATHAX NpeobnanaioT CeayIOmHe METONEL:

BepOaspHble (IpeolbiafaloniM METOAO0M JODKHO ObITh 00BICHEHHE),
MpaKkTUYeCKHe (IMChMEHHBIE 3NaHHs, IPYIITOBbIC 3aJa UM H T. IL.).

BaxcHbIM [UIsl CTYZICHTA ABIAETCA YMEHUE PALHOHANBHO MOA0UpPaTh HEOOXOIUMYIO
yuebHyto nurepatypy. OCHOBHBIMH JIUTEPATYPHBIMH HCTOUHUKAMU SBIISIOTCS:

— 6ubnuorteunsie pouns dunuana Kyol'y,



— DNEKTpOHHas OubnnoTedHas cucrema «YHUBEPCHTETCKas OHONHOTEKA OH-
nalH,

— 3NIeKTpOHHas 6GubnuoTeynas cucrema Usnarenscrea «Jlanpy. ( FOPAUT)

[Tovck kuur B GHONHOTEKE HEOOXOJMMO HAYMHATH C H3y4EHHS NPEIMETHOIO
(cucTemartnueckuil) Karamora H CO3NAHMS CIHCKA KHWL, MNOCOOHH, METOIUYECKHX
MaTepuaJIoB Mo TeMe u3y4yeHusa. IIpoCMOTp KHMIM HauWHAETCS C TUTYILHOIO JIKCTA,
cnenyromero nocie o6aoxkH. Ha HEM 00BIMHO MOMEMIAOTCS BCE OCHOBHBIE NAHHBIE,
XapakTepHu3yIolle KHUTY: Ha3BaHHUE, aBTOP, BEIXOJIHBIE NaHHbBIC, JaHHbIE O EPEeu3aaHuH
u 1.0. Ha obopore TWTynbHOro nucTa Naércsi aHHOTALMs, B KOTOPOH yKaseBaeTcs
TeMaTHKa BOMPOCOB, OCBELIEHHBIX B KHHUIE, OMPENEIsIeTCs] KPyT YUTaTeeH, Ha KOTOPbIH
OHA paccuuTaHa. bonpllioe 3HaueHHEe WMEET MPEIMCIIOBUE KHUTH, KOTOPOE 3HAKOMHT
HUTATENSI C JIMYHOCTBIO ABTOpA, MCTOPUEH CO3NaHMs KHHUTH, PACKPHIBAET COIEPIKaHHE.
[fpounta mpeaucliOBHE M TMONYHHB OOINee MNpEACTaBICHHE O KHHTE,  CIEyeT
00patuThCA K ornapieHuio. OraBieHHe KHUTH 3HAKOMHT 00Y4aeMoro ¢ COLepIKaHueM
M JIOTHYECKOH CTPYKTYpPOH KHMIM, IO3BOJIIET BBIODAaTh HYXKHBIM MaTepHai st
usy4yenus. I'on m3nanKs KHUTH TO3BOJSET CYAWTH O HOBH3HE MaTepuana. Yem waie
KHUra W3Ma€rcs, TeM OOoblIylO LIEHHOCTh OHA TpeicTaBiseT. B kHure MoryTt ObiTh
OpHMEYaHHs, KOTOPBIE COZEpXKAaT pasiddHbIe JOMOJHHUTENbHBIE cBeneHus. OHu
TIeYaTarOTCsl BHE OCHOBHOIO TEKCTA W Pa3bsCHAIOT OTAENBHBIE BOTIPOCH. [IpeqMeTHbIe 1
anQaBUTHBIE yKa3aTeIH 3HAYUTENIHHO OOJNErvaroT MOBTOPEHHE H3J0KEHHOrO B KHHIE
MaTepraa. B koHLe KHUTH MOXKET paclonaraThbCsi BCoMorartenbHbiil Matepuai. K Hemy
00BIYHO OTHOCATCS MHCTPYKIMH, MPUIIOXKEHHS, CXEMBI, CHTYAIIHOHHBIE 3a1a49H, BOIIPOCK
Ul CaMOKOHTPOJISI U T.[. JUts Tydiiero mpencTaBieHHs U 3aTOMHHAHHS
Marepuaga LEeaeco00pa3sHO BECTH 3allHCH W KOHCIHEKTHI PAsIHYHOTO COAEPIKAHHS, a
HMEHHO!

— NOMETKH, 3aMEYaHUs1, BBLICICHHE [JIABHOTO,

— IUIaH, Te3UCh], BBINHUCKH, TUTATH;

— KOHCIIEKT, paboyas 3anuck, pedepar, JOKIa, JISKIHs H T.1.

Yurate y4eOHHK HEOOXOIMMO BIYMYHBO, BHUMATEIHHO, HE IPOIMYCKas TEKCTA,
CTapasCh NOHATh KAXKAYI0 (pasy, ONHOBPEMEHHO pa3bupasi MpUMepsl, CXEMBI, TabJIUIIb,
PUCYHKH, NIpUBEAEHHBIE B yueOHHNKe. OHHM U3 BaXXHEHIIUX CPEICTB, CIOCOOCTBYIOMINX
3aKPEIUICHHIO 3HAHUWH, ABIAETCS KpaTkas 3amuch I[POUYHMTAHHOrO Martepuaia —
COCTaBlieHHE KOHCHEKTa. KOHCHEKT — 3TO KpaTKOE CBSI3HOE W3I0MEHHE COACpIKaHHS
TeMBI, yueOHHKa HIIM ero 4actH, 6e3 moapoOHOCTel W BTOpOCTENneHHbIX aeTaneii. Mo
CBOEH CTPYKType U MOCIENOBATEIbHOCTH KOHCIEKT JO/HKEH COOTBETCTBOBATH ILIAHY
yuebnrka. [To3ToMy Ba)kHO CHavana COCTaBUTH IUIAH, a [IOTOM MKCATh KOHCIEKT B BHIE
OTBETa Ha BONpOCH IUiaHa. Ecnu yueOHuK pasnenéH Ha HeOOJbIIMe 03arjiaBlicHHbIE
4aCTH, TO 3aroJOBKH MOXXHO pacCMaTpuBaTh Kak IYHKTHI TUIAHA, a4 U3 TEKCTa KaKAOMH
4YacTH CJlefyeT 3alucaTh T€ MBICIH, KOTOPBIE PACKPBIBAIOT CMBICS 3arojioBKa.
TpeboBanus K KOHCTIEKTY:

— KPaTKOCTb, CXKAaTOCTh, LEI€CO00Pa3HOCTh KKAOTO 3aMHUCHIBAEMOTO ClIOBA,

— COIEPIXKATENIbHOCTh 3alHCH- 3alHCHIBAEMbIe MBICITH clieayeT (popMyHpoBaTh
KpaTko, HO 0Oe3 ymepba mnst cveicna. OOBEM KOHCTHEKTAa, Kak TMPaBHIO, MEHBIIE
H3y4aeMoro Texcrta B 7-15 pas;

—KOHCIEKT MOXET OBIThb KakK IPOCTBIM, TaK U CJIOKHBIM IO CTPYKTYpe — 3TO
3aBHCHUT OT COJEPKaHHUS KHUTH U LEJTH €€ U3yUSHHSL.

MeTtonudeckue pekOMEHAHH 10 KOHCTIEKTHPOBAHMUIO!
— MpeXJe 4eM HauaTh COCTaBJIATh KOHCHEKT, HYXXHO O3HAKOMUTRCS ¢ KHMIOM,



MPOYNTATH €€ CHA4asa 10 KOHLA, [TOHATH MPOYHTAHHOE,

— Ha 00J10KKe TeTpaJu 3aIUChIBAIOTCS HA3BAHHE KOHCMEKTHPYEMOM KHUTH U HMs
aBTOpa, COCTABJIAETCS [UIAH KOHCTIIEKTHPYEMOTO TECTA;

— 3alUCH Jiy4qlle [enath MpHU NPOYTEHHUH HE ONHOTO-ABYX ab3alieB, a LEeoro
naparpada uiu riaBsl;

— KOHCIIEKTHPOBaHHE BENETCS HE C LEJIbI0 HMETh OMPEACNEHHBIH 3alHCy, a Ul
Oonee MONHOTO OBJNANEHUs CONEPKAHHEM H3Y4aeMOTO TEKCTa, TIOTOMY B 3aHCIX
OTMEYAeTCA U BBIAGNAETCA BCE TO HOBOE, HHTEPECHOE M HYXKHOE, UYTO OCOOEHHO
TNIPUBJIEKIIO BHUMAHHE,

— MOCJIE TOro, Kak CHeliaHa 3alMCh COAEp)kKaHus maparpada, IiaBel, Cleayer
NEPEYHTaTh €€, 3aTeM CHOBa OOpaThCs K TEKCTYy W NpOBEPUTh cebfl, NMPaBHIBHO JH
H3JI0KEHO COZIepIKaHue.

TexHuKa KOHCTIEKTUPOBAHHSL:

— KOHCHEKTHDYsl KHUIY O00JbmOro o0néMa, 3amuch CliedyeT BECTH B oOLIeH
TeTpay,

— Ha K&XIOH CTpaHHUE CIEBA OCTAaBIAIOT MOJS WIHPHHON 25-30 MM Ul 3a[HCH
KOPOTKHX I10/13ar0JIOBKOB, KPaTKHX 3aMeYaHUH, BOIPOCOB;

— KaKJjas CTaHHL@A TeTPay HyMEpyeTcs;

— JUIsl HOBBILIEHHS YUTACMOCTH 3alIMCH OCTaBJIAIOT HHTEPBAJIBI MEIKIY CTPOKAMH,
ab3aLamu, HOBYIO MBIC/Ib HAYHHAIOT C KKPACHOH» CTPOKH;

— 0PH KOHCHNEKTHPOBAHHH LIMPOKO HCIIONB3YIOT Pa3/M4HBIE COKPALICHHS H
YCIIOBHBIE 3HAKH, HO HE B ywepd CMBICTHY 3alMCaHHOTO. PexoMeHIyeTcsi NpUMEHSTh
00IeyIOTPEOUTENBHBIE COKpPALleHHs, HampuMep: M.06. — MOXeT ObITh, roc. —
TOCYIapCTBEHHBIN; 1.0. — MOJIKHO OBITE M T.JI.

— HE crlemyeT COKpallaTk KMMEHA ¢ Ha3BaHWs, KpOME OuYeHb YacTo
MIOBTOPSIOLIHXCSI,

— B KOHCIIEKTE HE JOJDKHO OBITh MEXaHMYECKOrO0 TEPENHChIBAHMS TeKCTa 0e3
OPOTYMBIBAHHS €TI0 CONEPIKAHUS U CMBICJIOBOTO aHATH3A.

Camocrostenbnas paboTa CTYIEHTOB SBISCTCS BakHeifmed Qopmoii yueGHO-
NI03HABATENBHOTO Tiporiecca. OCHOBHAA LENb CaMOCTOSTENBHOM paboThl CTyIEHTa IIpH
H3YYCHUH IUCUHUIUIMHBI — 3aKPENUTh TEOPETHYECKHWE 3HAHHS, IOMYUYEHHBIE B XOJ
JICKIIMOHHBIX 3aHATHI, a Takke CHOPMHPOBATH MPAKTHYECKUE HABLIKM IOArOTOBKH B
obnacty maremathky. CamocrosTensHas pa0oTa CTyIeHTa B IPOLECCE OCBOCHUS
JHCIMIUIMHBL «MaTeMaTHkay BKIIIOUAET;

— U3YHCHHE OCHOBHOM U JOMOTHUTENBHON TUTEPATYPHI [0 KYPCY;,

— paboTy C 3NMEKTPOHHBIME YUeOHBIMU PECYPCAMH,

— H3y4YEHHE MaTepHaiOB NEPHOIUUYECKOH NIeUaTH, HHTEPHET PECYPCOB;

— MOATOTOBKY K TECTHPOBAHUIO,

— HHIWBUAYaJbHbIE M TPYNIOBbIE KOHCYJNBTAlMH 1O HaubOJee CIOXKHBIM
BOIPOCaM.

Ha camocrosTenbHyto paboTy CTyaeHTOB oTBomutcs 116 wacoB yueGHOTO
BpeMenu. Hauanom opranusauuu mo6oif caMocTosiTenbHONM paGoThl AOKHO OBITH
MpHUBUTHE HABBIKOB H YMEHHH rpaMOTHON paboTsl ¢ yueOHOH W HayqHOU JIUTEpaTypO.
DTOT mpouecc, B TNEPBYIO O4Yepelb, CBsA3aH C HaxXOXKIEHHEM HeoOXOOUMOH s
YCHELIHOTO OBJIaJeHHs Y4eOHBIM MaTepHanoM JHTeparypoid. CTyAeHT HOMKEH yMETh
MONb30BaThCsl (oHAaMH OMONHOTEK H CHPaBOYHO-OHOIHOrpapUYeCKUMH HM3NAHHAMH.
CTyneHThl Ul TIOJNHOLIEHHOTO OCBOEHHS yu4eOHOTO Kypca JO/DKHBI COCTaBSTh
KOHCIEKTHI KaK IPH MPOCIYLIMBAHWN €r0 TEOPETHUECKOHW (JISKIIMOHHOM) 4YacTH, TaK K



HpH TNOJArOTOBKE K NPAaKTHYCCKUM (CEMHHApCKHM) 3aHaTusaM. JKenaTenbHO, YTOObI
KOHCIIEKTh] JICKLMA W CEMHHAPOB 3aMHCHIBAINCH B JIOTHYECKON MOCIENOBATEIBHOCTH
H3yHCHHs Kypca H CONEpXallkiChb B ONHOHM TeTpanu. BeneHue KOHCIEKTA SBISETCS
HEOOXOJUMBIM BHIIOM y4eOHOH NeSTeNbHOCTH. [TockoybKy KOHCIIEKT:

— B TIOJIHOM 00beMe OLIEHHBAETCS KAk Pa3HOBHAHOCTH MHUCHMEHHOTO OTBETA HA
H3y4YaeMble BOITPOCEHI,

— cnyxut 0a30oi s yCTHOrO OTBETA Ha CeMHHApe M0 OJHOMY M3 BOIPOCOB
paccMaTpuBaeMoro IIaHa,

— CBCICHH: U3 KOHCIIEKTA MOTYT BBICTYIIATh B KQUECTBE MCTOYHMKA HOMOTHEHHH
K OTBETaM APYTHX CTYAEHTOB.

Opranusanus Tekyumero KOHTpOJIs 3HaHUH, YMEHHH H HaBBIKOB 00Yy4aroLIHXCs
OCYHLIECTBJISIETCA IyTEM TECTHPOBAHHS.

@opmOl HTOrOBOr0 KOHTPONsS SBIACTCS SK3aMeH. DK3aMeH COCTOMT H3 JIBYX
TEOPETHYECKUX BOTIPOCOB.



7. OHEHOUYHLIE CPEJICTBA [Jisi KOHTPO.JIs1 YCIIEBAEMOCTH

7.1. llacoopT GoHAa ONEHOTHBIX CPEACTB

= Kourpoanpyenmble paznein: (TeMbi) IRCHIILINELY S Hauscapniusic oncagrmnag i
- i cpeacTsa i
Paspen 1. AJITEBPA VYernniii onpoc 1
I Konrpoasuas pabora
TIpaxTiueckas pabora
Paszen 2. CCHOBBI TPUIOHOMETPHH Verueiii onpoc i
Tectuposauue
[IpaxTuueckas padora
Paszen 3. ®VHKI{HN WX CBOHCTBA H TPA®HKI i VYerawiii onpoc
3. ] Pegdepar
Tlpaxriueckas padota
Pasmes 4. HAYAJIA MATEMATHYECKOTO AHATII3A VYerabiii onpoc
4. Koutposbhas padota
i [pakTuueckas pafota
Pasnen 5. YPABHEHWS U HEPABEHCTBA ¥Ycraiii onpoc
3 ; Kontpoapnas padora
TpaxTuueckas padora
Pazgen 6. KOMBHMHATOPHKA, CTATHCTHKA ¥ TEOPUA Verueiii onpoc
6. | BEPOSITHOCTEH Tecrupoanue
[paxTuueckas palota
Paspen 7. TEOMETPHL Yeranii onpoc
! 7. ! Pegepar
! f Tpaxriyeckas padota

b

7.2 Kpatepun oneHkn

Kontpons u omeHka pe3yisTaToB OCBOGHHS AMCHHIUTHHBl  OCYINECTBISICTCS
TpEnonaBsaTesieM B NpOLECCe TPOBEACHHS MNPAaKTHYECKMX 3aHATHH, TeCTUpOBaHHS, a
TAKGKE BIMOJIHCHUS CTYASHTAMY HHANBHAYATLHBIX CAMOCTONTENBHBIX 3aNaHNUI.

Yermoiii ompoc. VYerHeii OTBET — 3T0 pasBepHYTHIA pacckas, BKTIOYAIOUIHI
TEOPETHYECKHE MAaTepHalibl ¥ NPUMEPH! MX NPHMEHEHHS. YIOBRJIETBOPHTENLHAS OlICHKA
CTaBHTCH, €CJIH CTYASHT ASMOHCTPHPYET HEryOOKHE TEOPETHHECKHE 3HAHHSL, POSBIISET
c1abo CPOpPMHUPOBAHHBIC HABBIKH aHANH3a ABNEHHH M TPOIECCOB, HENCCTATOYHOE
YMEHHE ACnaTh apTyMCHTHDOBAHHBIC BHIBOJBI M NPHBOAWTH MPHMEpPH, NOKa3biBaeT He
JOCTaTo4HO CBODOAHOE BHAfieHHE MOHOJNOTHYECKOH pEeuYbio, TEPMHHOMOTHEH,
JOTHYHOCTBIO M NOCNCAOBATENBHOCTBIO H3NOKEHHA, ACNACT OIMMOKH, KOTOPHIE MOKET
HCTIPaBUTH TOJILKO MPH KOPPEKLUHH IPEMOAaBaTeIeM.

Pegepar. Ilpoayxt camocrostensHol paloTel CTyAeHTa, OpeACTAaBAAIOUHE coboii
KPaTKOE H3JIOKEHWE B NMHCHMEHHOM BHIE TIONYYEHHBIX PE3VIbTATOB TEOPETHYECKOTO
aHanK3a OMpEACNCHHONW Hay4HOH (y4eOHO-HCCNHeNOBATENBCKOM) TeMbl, [AE AaBTOp
PacKpBIBaCT CYTh HCCACAyeMO# npoOnemMbl, NMPHBOAWT Pa3iHyYHbIE TOYKH 3PEHHA, a
TaKke COOCTBEHHBIE B3MAAB Ha Hee. Pedepar ouenuBaeTcs N0  KOIHYECTBY
OPHBACYCHHBIX MCTOYHHKOB, [IVOHHE aHamusa npolieMsl, KauecTse OO0OCHOBaHIA
aBTOPCKO# MO3ULMH, TTyOMHE PAacKPLITHA TeMb. YI0BJIECTBOPHTENLHAS OLEHKA CTABHTCH,
€CIIH TéMa OCBEINCHa JIHUIb YaCTHYHO, AONYINEHH QaKkTHyeckue omndKy B COnEpKanum
pedepara, HAH WMEIOTCH  CYMECTBEHHBIC OICTYIUieHHs OT TpeboBammii K
pedepupoBanuIO, WK HETIONHEIE OTBETH Ha JONONHATENbHBIE BONPOCH.



Tecr. Cuctema cTaHZAPTH3MPOBAHHBIX 3aHaHM, MO3BONAIOMIAS aBTOMATU3HPOBATH
IpoLEAYypy U3MEPEHHA YPOBHS 3HaHUIl M yMeHu# o0y4arowerocs. TecT olleHnBaeTes 1o
KOJIMYECTBY MPABUIIBHBIX OTBETOB (He Meree 50%.).

Kontponbnas paGora. ITuceMennas mnposepounas pabota, nmpezacrasistomas coboii
H3JI0XKEHHE OTBETOB HA TEOPETHYECKHE BONPOCHI 110 CONEPIKAHHUIO YHEOHOH THCIUTUTHHBI
1 PEIICHHE MpPAaKTHYECKUX 3alaHud. PaboTa OLEHMBACTCS YNOBIETBOPUTENHHO, €CIH
BBIMOJIHEHO HE MCHEE MOJNOBMHEL PabOTHI WIIK JONYLIEHO B HEll He Goiee ABYX rpyObix
omnboK unu He Gonee omHol rpy6oil ommbKH U OXHOrO Henovera, uiu He Gonee OByX-
TPEX HErpyOBIX omMOOK, MIH OfHOH Herpy6oil ommbku u TPEX HENOYETOB, UIH IpU
OTCYTCTBHH OIIHUOOK, HO ITPH HAUYUH 4-5 HEZIOUETOB.

IlpaxTuyeckas paGora. IlpakTuueckas paGota — 3T0 0coOBI BUJI NESATENBHOCTH
O0Y4aIOLIErocsi, HYTO MOAPA3yMEBAET BBIMOIHEHHS Pa3HONJIAHOBBIX 3aJaHui, He
CBAI3AHHBIX C 00paboTKOH TeopeTHueckoro Matepuana. Bo Bpems BblmonHeHus CTYICHTY
HEoOX0AUMO HCTIONB30BaTh paHee TIONyYeHHbIE TeopeTHUecKkre 3Hanus. [lonoxurensHast
OLCHKA CTABHTCSI, €CIIH BBINOIHEHBI BCE 3a/[aHKs MPAKTHUECKOH paGOThI ¢ 3aMEYaHHSIMEL,
CTYZICHT OTBETHII HA BCE KOHTPOJIBHBIE BOTIPOCHI C 3aMEYaHHSIMH.

Kputepun onenkn 3uannii 06y4aomuxcsi B 1eJ10M N0 AACHANINHEE:

«OTAMYHO» - BBICTABNIACTCA OOY4AIOLIEMYCS, IIOKA3aBIIEMy BCECTOPOHHHE,
CHCTEMAaTH3UPOBAHHbIE, ITyOOKHE 3HAHUS Y4eGHOH MPOrpaMMBl MUCHMILIMHEL H YMEHUe
YBEPEHHO NMPUMEHATE UX HA NPAKTHKE NPH PEIIEHHH KOHKPETHBIX 3a1a4, CBOGOLHOE U
NpaBHIIBHOE 000CHOBAHHE NIPUHSATHIX PELICHHUIT;

«XOpOIIO» - BBICTABAETCA OOyYarOWEeMyCsl, €CTM OH TBEPNO 3HAET MaTepual,
TPaMOTHO W MO CYIIECTBY H3/IaraeT ero, yMeeT INPUMEHSTh MONYYEHHBIE 3HAHHS Ha
NpakTHKE, HO IOMYCKAET B OTBETE HIIM B PELIEHHH 321124 HEKOTOPhIE HETOUHOCTH,

«YROBICTBOPUTENbHO» -  BBICTAaBISICTCA  00ydalOWEMYCsl,  MOKAa3aBLIEMY
(pparMeHTapHBIH, pa3pO3HEHHBIH XapakTep 3HAHWH, HEIOCTATOUHO TIpaBUITbHBIE
(opMynHpOBKH 6a30BBIX MOHATHI, HAPYIIEHHS JIOTHYECKOH MOCTENOBATEIbHOCTH B
HM3JI0XKEHHH [IPOrPAMMHOr0 MaTepHaa, HO NPU 3TOM OH BIIALEET OCHOBHBIMH Pa3ieNaMH
Y4€0HO# POrpamMMmbi, HEOGXOIUMBIME TS JATBHEHIIEro 06y YeHHS U MOKET MPHMEHSATH
NOJTy4€HHbIE 3HaHUsI 10 00pasily B CTAHAAPTHON CHTYaIlHH,

«HEYNOBJIETBOPHTELHO» - BBICTABISETCS OOYHAIOLIEMYCS, KOTODBIH HE 3HAET
Oonblueli YacTH OCHOBHOTO ConepXanus yueGHOM IPOrpaMMBbl JUCLUIUIMHBL, NOTYCKAET
rpy6bie ommbku B (OPMYIMPOBKAX OCHOBHBIX NOHSTHI JMCIHMIUIMHEL U HE yMeEeT
HCIO/B30BATE MOJIY4SHHBIC 3HAHUS [IPU PELICHHH THIIOBBIX NPAKTUYECKUX 32134,

7.3 Ouenounbie cpeacTBa A/ HPOBEAEHHs TEKYIeli ATTCTANAE

Texymuii konTposE NpoBOAKTCS B POpMeE:

- HHOUBUAYallbHbIH YCTHBIH ompoc

- MUCBbMEHHBIH KOHTPOJIH

- TECTHPOBAHHUE MO TEOPETHYECKOMY MaTepHany
- IpaKTH4ecKas padora

- 3amuTa pedepara



®opma Mpaxraveckn | Jduunnie Hpunepsr
3nanua Vmvenns it OmBIT | KagecTBa OLECHOTHBLIX
ATTECTANHH o
{Bnapenue) O0y9AI0MErocs | CPeicTB
Vernsii Kourpons 3uammii Ouenka ymeHus Onenxa Ouesira Kourponssnie
{maceMenneii) | N0 ONpPERENEHHLIM | PASMIMATH HaBLIKOB CIIOCOOHOCTH BOHPOCH! [0
Onpoc no | mpodneman KOHKpETHBIS padoTei OTEPATHBHO H TEMaM
TEMans TIOHSTHS JHTEPATYPHLIM | KayeCTBEHHO MPUAATAIOTES
H HCTOYHHKaMH | OTBEYATH Ha
TIOCTARICHHbIE
BOTPOCH!
Pedeparn Kourpons 3uaumii Ouenxa ymeHns Ouenka Ouenxa Tewm
11O OMIPEHCACHHBIM | PasanYars HaBBIKOB cmocodHOCTH K | pefeparos
npodmemam KOHKDETHES paborei ¢ CaMOCTOSTEAbH | NPHAArAiTCs
NOHATHA nATepatypubni | oif palore u
B HCTOUHHKAMH | aHANN3Y
MHTEPATYPHBIX
HCTOYHIKOB
Ipaxro=eckre | Kowrpoas swamms Ounenra ymesnns Onenra Ouenxa Tenszi pabor
patots TEOPETHHECKHX padotats ¢ HABbIKOB cnocodHOCT!H MPHUAATAKTCA
OCHOB MAaTEMATHKH, | MATEMATHYECKnM | paloThi ¢ OTIEPaTHBHO H
BO3MOKHOCTE 1 anmapaToN STOHSTTHSMEL, K24YECTBEHHO
OPHHIFIIOS 3HAHIE, thopasymanas, peinaTs
HCTIOMb30BaHHA HCIIOMbL30BATb €10 | YMEHHAME TICCTABAEHHbIE
MATEMATHHYECKHX NpH peHieHNHN TMPHMEHATh UX | Ha
3HaHui opH MPAKTHYESCKHX TIPH pEIeHH MPaKTHYECKIX
BBIIOIHEHHH 33729, KOHKDETHEIX paboTax 3agaun
TIPaKTHYSCKOI 3amad 1
paboTst apryMeHTHPOBA
T PE3YASTATEI
Tecruposanire | Konrpoas suasmii Ouenra ynernns Ouenra Ounenxa Bompocs!
10 ONpEeNeneHHbIM | PasiHYaTh HaBBIKOB CcHOCO0HOCTH IPHARAIOTCS
npobrenam KOHKDETHbIE JIOTHYECKOTO OTIEPATHBHO H
TOHSTHA aHAMNH32 H K24ECTREHHO
CHHTE32 TPH OTBEYATE HA
CONOCTABACHIN | NMOCTABICHHAIS
KOHKPETHBIX BOTIPOCHL
MOHATHIL

IIpamepHbIie TECTOBDIE 3aMaANAS

- 2.2

1. ®ynxmsa y=3x"+5x-7 nassigaercs:
1. -nuneiinas;
2. -moCTOsSHHAN,
3. -xBanmpaTU4Hag,
4. -mpsMasi MPONOPLHHOHANLHOCTb.

2. Ecnu ans modoro X y obnacti onpeaenenus ynxmn £ f{-x)=Rx), To dynxuus

HA3BIBASTCS!
1. -neyernas;
2. -ueTHas;
3. -mepuoanueckas;
4. -MOHOTOHHAS.

3. @ynxius y=a' Ha3bIBAETCA:

L.

~CTENEHHOIA;

[#3}
B8]




2. -noKa3aTeNbHOIM;

3. -norapudmuyecKoi,

4. -KBaApaTHYHOMH.
4. Pasnen reoMeTpui. B KOTOPOM H3yHarOTCsT CBOHCTBA (QUTYpP B MPOCTPAHCTRE
HA3bIBAETCH:

1. -mnaHumetpus;

2. -CTepeoMeTpus,

3. -aHaIMTHYECKAs TEOMETPHS,

4. -eBKIHUIOBA reOMETPHSL.

7.3.1.Bonpocski AJif HOATOTOBKH K 324ETy.
1. MHOXeCTBO NeHCTBATENBHBIX Yncen. JeHCcTBrs Hajl NeHCTBUTENBHBIMU YHCIIAMH.
2 lpubnwmsxenusie BerucaeHus. OKpyrieHre TpUOIHKEHHBIX 3HAUCHUH BETHIHH.
3. JleticTBHs Hal MPUOTMKEHHBIMU 3HAYEHHUAMH BETHUHH.
4 ITonsatue crenenu. CBONCTBA CTENEHEH.
5.IlonsTue kopHs. CoiicTBa KOpHEH.
6.Jlorapudmsi. CoiicTa orapudgmos.
7.0Onpenenenue norapudma. Teopemst norapudmuposanus. HatypansHble
JiorapHQpMBL.
8.Ynopsano4yeHnsle MHOXeCTBa. [IepecTaHOBKY H Pa3sMEIEHHS.
9.0cHoBHOE NOrapH(MHIECKOE TOXKAECTBO U JPYTrHe JOTapH(GMHUIECKHe TOXASCTRA.
10.MuoxectBO. OCHOBHBIE IOHATHS.
11.MppaiirioHanbHbie YHCIA.
12 Pa3BuTHe NOHATUS O YUCTIE.
13.Koneunsle 1 O€CKOHEUHBIE ECATHIHBIE JPOOH.
14.Oxpyriienue npuOIMKEHHBIX 3HAYEHHI BETHYHH.
15.0OcHOBHBIE MOHSATHS TPHTOHOMETPUH
16.OcHOBHBIE TPUTOHOMETPUYECKHE TOIKAECTBA
17.@opmynbl MpHBEIESHUS
18.@opmynsl CrOKeHUS
19. TpuroHomeTpryeckue ypaBHEHHUS U HEPABEHCTBA
20.®ynxuyin. O6nacTh ONPENETEHUs ¥ MHOXKECTBO 3HAUYEHHH (PyHKLNH
21.CgoiictBa pyHKIIHH
22 I'padriku smeMeHTapHbIX QYHKIHH

7.3.2 Bonpochl JJifl NPOBEAEHHST IK3aMeHA

Lenbie u panMoHa bHBIE YHCTA.

IleprennuKysipHBIE MPAMBIE B MPOCTPAHCTBE.
ApudmeTtryeckuii KOpeHb HaTypaIbHON CTENEeHN.
IapannensHble NpsiMble, NEPISHIUKYIISPHBIE K TNIOCKOCTH.
CreneHp ¢ palHOHANBHBIM H ASHCTBUTENBHBIM TOKA3aTENIEM.
IMpu3snax nepneHaAnKyIspHOCTH NPSIMON U TIOCKOCTH.
Crenennas QyHKLH, ee cBOHCTBA U rpaduk.

Teopema o npaAMO#, NEPNEHANKYIAPHOH K IIOCKOCTH.
BzaumMHo 00paTHbie QyHKINH.

0. PaccTosiHue OT TOYKH JI0 IJIOCKOCTH.

=0 0NN W=



1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21
22,
23.
24.
25.
26.
27.
28.
29.
30.
Al
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.

2. Haiity 3Hauenre hyHKipn:y = 4x° + 6x

PaBHOCHIIbHBIE yPaBHEHHs H HEPABEHCTBA.

Teopema o Tpex nepneHUKymspax.
HppanyoHanbHbIe ypaBHEHUSI.

Yron Mexay psIMO# U MIOCKOCTBIO.
Tokasatensnas dyHkuus, ee cBOHCTBA U rpaduk.
JByrpauHsiit yrou.

INoxazaTenbHbie ypaBHEHHS.

Ipu3nak neprneHauKyIIpHOCTH ABYX IUIOCKOCTEH.
IMokazatesnbHbIe HepaBEHCTRA.

IIpamMoyTonbHBI Mapalienenunes.

Cuctema nokasaTenbHbBIX YPABHEHUH U HEPABEHCTB.
Jlorapudmpsi.

Caoiictra norapudgmos.

Orpenenenue cHHyca, KOCHHYCA U TAHTEHCA YIJIa.
3HaKy CHHYCa, KOCHHYCA W TAHTEHCA.
Jlorapudmuteckas QyHKIHs, ee CBOHCTBA U TpaduK.
3aBHCHMOCTB MEXKITy CHHYCOM, KOCHHYCOM ¥ TAHF€HCOM OJHOTO H TOTO XK€ YIJia.
Jlorapudmuteckie ypaBHEHUSL.
TpuronomeTpuyeckue TOXKIECTBA.
Jlorapupmuueckue HepaBeHCTBA.

IIpeamer cTepeoMeTpun. AKCHOMBI CTEPEOMETPHH.
IapannensHble npsMbie B IPOCTPAHCTBE.
[MapaniensHOCTh TPEX MPSIMBIX.

DOopMyJIbl TPUBEICHHS.

IMapannensHOCTE MPSAMOI U MIIOCKOCTH.
CxkperuBaromuecs npsmele.

YpaBHeHHE COS X = q.

YpaBHeH#e sin X = q.

OGpatHble TPUrOHOMETPHYECKHE (DYHKLMH.

VYTiibl ¢ COHANpPaBIEHHBIMU CTOPOHAMH.

YpaBHeHHe tg X = .

Yron Mexny npsMbIMH.

Obnacts onpeneneHys 1 MHOXECTBO 3HAYEHHUI TPUTOHOMETPHYECKHX (PYHKITHIA.
[MapayuiensHbIe MIOCKOCTH.

HeTHOCTb, HEYETHOCTD, IEPHONHIHOCTD TPUTOHOMETPUYECKHX (DYHKIHH.
CBoiicTBa QyHKIMH Y = COS X U €e Tpaduk.
Tetpasnp.

CroticTBa QyHKIHH ¥ = sin X U ee rpaduk.
INapannenenunen.

CaolicTBa QyHKIMH Y = tg X 1 ee rpaduk.

7.3.3 Ilpamepni 3axa4 Ha quddepenunpoBannbiii 3a4eT/3K3aMeH

Marepua/ibi TeKyIlero KOHTPOJIS 3HAHMI CTyIeHTOB
Ipaxmuueckue 3a0anus.

. 8 o2, 9. 11
1. Haiizute 3sHaueHue BelpaxkeHus a° (a~)" +a :a  npu a=-2

0.5

+3, mpu x=10,25



(8]

. Beraucnure 3Havenne apobu 5a-2b  ecnu 8a-3b=0
3a-b
. 3 opmyner nnomianu cexropa S=IIR%a BBIpaszHTe paauyc R
360

o+

W

. Beruucnuts >N640
’N10
6. Hatinure 3uatuenue oipanenus 24V6+H27-V32)

3
7. HpeﬂCTaBbTC BBIPDAXKCHHUE __ B BUJC CTCIICHU C OCHOBAHUEM qQ.

a’ala

8. Haiitu: (2x7~+ 3x™ - 2) npu x=9

9. Haiinute 3uauenue BeIpaxenns a’+4a+4 npu a=-2.
2+a
10. BekTop a cocTaBNfeT ¢ MOJOXHTENbHBIM HampaBneHueM ocu OY 120°.
Haiitu xoopaunaty Y BekTOpa @, €Ciiu M3BECTHO, YTO l a [ =243

11. Haiinute 3uauenye BoipaxkeHus a’-8a+16 pu a=2.
a-4
12. Haiinure miomans — 4eTHIPEXyroibHHKA C BEpIUMHAMH B Toukax A(-4:-1),
B(-1;-1), C(6;3) u D(-5;3)
13. TIpu KaKuX 3HAYEHHUSX X KBaAPATHbIH TPEXwieH X' — 5X + 6 paBeH Hymo?

14. CxonpKo CyLIECTBYET CrOCO0OB paccaiuTh 8 roctel mo BOCHMH MeCTaM 3a
CTONIOM

15. BBIYMCIINTE CKaJIApHOE Mpou3BeneHue ach, ecnu a=8, b=5u L (a,b)=1x
16. IIponotenuuposarts: logex= 2logea+logeb-1
17. IponorapumMuposaTh Mo oCHOBaHHIO a X=a’b:C

18. Halinure paccrosHue mexay toukamu C(-15) u D(4,5)
7
19. Berancnuts :Logg 16 + Logy; 9

20. 3anuiuKTe B BUe 6ECKOHEUHOM NEPHOANYECKOH NpodH Yucha:
3ul
7 6

21. Haiigute 3uauenue Beipaskenuss 7 - 5

\NTN5  N7+H5

22. Cpasnute : 0, 389999... u 0, 389. ITu 22\7

Log 10+1
23. Boiuucnuts : 2,5°°% 5



= )
24 Boiuucnuts ; 5 108 16

25. lano: AABC, L A= 90°, AB = 90cm. Yepes cropony AC mposenena
MIIOCKOCTH @, 0Opasyromas ¢ miockocteio AABC yronm 30° . Beruucauts
paccTosinke 0T BepIIKMHBI B 10 MI0CKOCTH 0.

26. CpaBuuth: 7°° 1 4%

27. B mpsamoyronsHoM TpeyronsHike ABC yrom B- mpsmoii, AB=3,CB=4.
Haiinute cxanspHoe npoussenenue CACB.

28. Borunciauts: 6427 - 4172 . (80) 3

7.4 Onenounbie cpeacTBa AJis NPOBEACHHS MPOMEKYTOUHOM ATTeCTANKE

TECTHI.

1| B nmapke mocaxerno 100 nepesbes: Gepes u | 1 | 60
kineHoB. bepess! coctaBnsmor 30% ot Beex | 2 | 70
AepeBbeB. CKONBKO KJIEHOB B rapke? 3180
4 | npyro# oter
2 | Cxonbko kBampaTHBIX MeTpoB B 10% ot 1 |1 | 1000 m°
ra? 2100w’
3]10m
4 | npyroii oTBET
3 | YOpoCTUTH BhIpaKeHHE: 1]2(x-2)
20+4 2| 2/(x-2)
& -4 3 | 2+(x-2)
4 | npyroii otBeT
4 | Hafinure cpenuee apudmernyeckoe ynucen: 18,44
7.82; 8,24; 9,26. 21842
318
4 | npyroii oTBeT
5 | Boruucnure: 1] 28128
I 2| %hizs
2.22.24.08 312
4 | npyroii otBet
6 | Halinute X U3 nponopuuu: 1191/210
- . 2 190/210
1,3:7=0,50:g 31792210
4 | npyro#i otBeT
7 | Pemunte HEpaBEHCTBO: 1),.2
x+3(1,5x-2)>x-3 3
2| x>3
3| x>2
4 | npyroii otBer
8 | Pemnte HepaBeHCTBO: 1] (-=;0JU(Bi+e)




o 215 2| (-»;0]
3-5 3| B:i+e)
4 | npyro#i oTBeT
9 | Pemute HepaBeHCTBO: 1 [-1; 1]
& -1<0 21D
31(1;1]
4 | npyroii otBer
10 | Pemure ypaBuenue: 1 | x=0,x=4
46-6*=0 2 | x=0
3 | x=4
4 | npyroii oTBeT
11 | Pemnte ypaBHeHHE: I [x=15 x=9
0 2 | x=-15
374! 3 [x=9
4 | mpyroii oTBeT
12 | Pemute ypaBHeHue: 1 | x=6
Jo+r3=3 2 | x=-6
3 |x=3
4 | npyroii oTBET
13 | Haiita o6nacts onpenesenus GyHKIuH: 1 | x<6
. 1 2 | x>6
o=
6-06 3 x>0
4 | npyroii oTBET
14 | Viaxwure npu xaxux sHaueHwix x QyHkums | 1 | (—o0;—y2)U(/2: +00)
6=-0"+2 TpHHEMAET OTpHUATENBHBIC | » (—2:2)
3HAYCHHUS 3| (2.4
4 | npyroli oTBET
15 | Hailinure mnateiii wieH reoMerpuueckod | 1 | 1
MIPOTPECCHH, €CJIH 4, =1 U ¢ =% 5 116
T
18
4 | mpyro#i oTBeT
16 | Halinute koopauHaTsl cepenuibl otpeska | 1 | (2;3)
MN, eciu M (1; 2); N (3; 4) 2 1(0;0)
31 (D
4 | npyroii otBeT
17 | Hatizute paamyc oxpykHOCTH, omucaHHoi | 1 | /365
OKOJIO NPSMOYTOJIBHOTO TPEYrOJIbHHKA C 5 M
xaretamu 13 cm u 14 cm ) 15"CM
3 |1l6cmM
4 | npyroii oTBeT
18 | Haiimure cTopony kBazmpata, paBHOBenukoro | 1 | /12 cm




NpAMOYTONBHHKY CO cTOpoHamMu 3eMu 4 eM |2 | |13 cm
3| Videm
4 | npyroii otBeT
19 | Haiinute iouanb MpaBHIBHOTO | 1 | 943 o>
TPEYroJabHHUKA CO CTOPOHOH 3 CM 4
2 | 9em’
31\
4 | npyroii oTBeT
20 | Halimute pamamyc  OKpYXKHOCTH, eciu | 1 | 57 /6 cM
OCHTPAJIbHOMY yrity B 150° cooTBeTCTBYET | 2 | 6 CM
ayra IUIMHOH 27 cM 3llcm
4 | npyroii otBeT
Bapuant Ne 0 - 1
Ne c BapuaHTsl 0OTBETOB
i |COAEPKaAHHE 3anaHus A - B r 1
1 Haiitu 75% ot uncna: (0,75:3—) 9 -6 6 5,25 7 0,6
Ynpoctuth (ﬁ = 2) -
2 c a a-c 0,5 1 0 & 4
U BBIYMCIIHTEL NIPH a=2,C= O_,S_l
Lt
3 |Berumcaurs: 0,1253 + 3 4714 6 47 12 1 0,25
. y . . - 2
4 Halitu obmacts OFE)CIISJICHHSI q)yﬂzfcum/l. x>2 27 lxz2 lks2 P*
y=1g(%x-14-x%) x<7 x#£7
5 Pemuts noxasaTem;Hoe HEpaBEeHCTBO! <2 lx>2 lx<2 lr<0 lx>0
0,57 >0,25
Pewmts norapudmMuteckoe ypaBHeHHe: |x =+ /8 _ _ _
6 log,(3x* + 10) =2 N S
Permte TpUroHoMeTprueCKoe s=Zell 7 |t %al @ A
7  |ypaBHeHHe: x== 6 |x==+7k 3
. 6 3
sinx = 0,5




Ha#itr npousBoaHyro QyHKUMH
_ x*+2

x—1
U BBIYHCIIMTE €€ 3HAUEHHE NPH X = 2

Peiunts ypaBHeHHE 21++4/2x—7 = x

x=16

x=18

x=18
x=28

10

B ocHoBaHuH TPAMOI IPU3MBI TEXKUT
KBazpar. J{uaroHans OCHOBAHHS /2 cM,
HaroHajb GOKOBOH rpaHu 2 cM.
Haiitu 06B5eM nipusMel.

[\
<
\um

CM™

4 em

\/gCM3 4\36

OtBetnl: 1—A;2—B;3——F;4—A;5—B;6—B;7—B;8~A;9—ll; 10-T

Bapuant Ne 0 - 2

4-logyx =16

Ne C BapuaHTh 0TBETOB
o/n |COAEPKAHME 3anaHus % B B - 1
Haiitu uncno, 80% kotoporo ;
1 PO——— %_(2,5_2)2 s 0,2 0,16 10,25 1
1+1)°
Ympoctuts %)-Tl )
2 @ T - 4 = 8 )
M BBIUUCIIUTD MPU @ = (:) 7
)
0
3 Boraucnuts: 164/9:4+/3 -3 alE 5 |12 1 0
Haiitu o6nacts onpenenenus
4 byrrupm: i x#25x>2 |x#2 |x=1 x#0
= 5x 10
PemmTe noxazarenbHOe HEPABEHCTBO:
5 x+l x x<2 [x>2 [x>1 (x>0 x>-—1
5 -25>15
Pewmuts norapudmuyeckoe =
6  |ypaBHEHHE: 256 x=64 x=40 |x=4 |x=1




Peuuits TpuroHoMeTputecKoe LIS N P S
7  |ypaBHeHHe: A T L N x=Z+m-k
tex =1
Haditu npoussonHyio GyHkmum y =
. , NZY I 1

8  |SINX U BBIMMCITHTH €€ 3HAYEHHE NPU X = 5 =5 1 0
=7/6 B

. Pemute ypaBuenue —0 l=3 lieq =3 Y B 0
(x2—4x)\/x-3=0 . o == =4 ;;
YToin npu BepiiuHe 0CEBOT0 CEUSHHs .

10 |KOHYyca paBeH 90" , luameTp o1 o’ 437 2° s PO R
OCHOBaHHS PaBeH 2 CM. oM’ oM 3
Haiitu o6bem komyca.

Otsetni: 1 -I,2-A;3-B;4-B,5-B;6-A;7-B; 8—A;9-T,10- T,

Bapuant Ne 0 - 3
Ne Bapuaursl OTBETA
- Conepxanue 3ananus A B C D
5 2
1 |Boruncnuts: 7 (2 = ) 2,5 025 |25 6,25
2 YOpoCTUTS: -4/0,09 0,01 1 0,5 0,1
J_ \/—
> 0,

3 Haiitu gucrno, ecnn 92 % ot 5TOro unca 200 50 20 169.28

cocrasyseT 184
A _ D
g |PHpecTHTs: 12 2 -2 025 |-025
M BBIYUCIUTH IIpH ¢ =—0.5
-
5 C 65 o X D ) 2(x3+2 x+5 2(“\0 —42x-10
OKpPaTHTH APOOH: = 8025 6 3 T
2 2

6  |YopocTuTs: 2b - 4b . 26" 1 ) —1 b+l 1

b+1 "1+b b b 11-2b

- 40




BBIUHCIINTE KOOPAHHATEL TOUKH TIEPECEUEHES (2: _ (—4.5:
7 | Gynxuwmit: 5) (1, 6) 0) ™ 2; 5)
y=5%+5 u y=-2x-9
g Peurute HepaBeHcTBo: 3 —-5Q2x+4)>7— >_3 |x<3 x<— o
2% 0,3
B paBHOOeIpeHHOM Tpaneunn ocTpsii yro
9 paBeH 450, 60Ko0Bast cTOpoHa 42 cM, a 40 v 24 ov? |48 on 164 ent?
BEPXHEE OCHOBaHKE 6 CM.
Halitu miormans tpaneummy.
Onpenenuts, TpoxoauT i rpadux GyHKIAN — HE
10 y=-0,5x"+2x-0,5 uepes Touky (4; HE . IpoXo |—
3.5). JHT
Otserni: 1)B; 2)D; 3)A; 4)B; 5)C; 6)A; TA; 8)D; 9A; 10)C;
Bapuant Ne 0 - 4
Ne C BapuaHTel oTBeTa
o/ onepxxaHue 3amaHMi A B C D
1 BBIYUCITHTD: (9l 2 3l - ﬁ) : 2 12 5 0,5 0,2
4 8 25)5
2 Haiitu 0,5 % ot aucna 10. 2 0,2 0,05 0,01
3 Haiitu x u3 nponopuuu: 9,6 :1,2=(7.5-x): 3,5 3 5.5 g
0,5
IIpencTaBUT B BUJiE CTETIEHH C OCHOBAHUEM A 3 3
4 - ¢ 5 = |a a
a?-a?-\a = .
YHpocTuTs: 2 S 4(33{ = . 4y
a ? - x*—y? x+y Ty x+y |x—y ¥t =y’
6 Halith cymmy kopHreii ypaBHeHHS: & 5 2 _ g
Bx+3)3-2x)=0 8 8
. |x—6y=-2 )
7 Pemute cuictemy ypasrenwii: 2r-3y=5 &1 |(=8=-D|(-41D) |41
LZX—2)yY =

41




8  |Pemwnts nepasenctso: 3(1-x)—(2-x)<2 |x<0.5 g ; B g ; T x>05
Halitu nomasns paBHOCTOpOHHETO
24/3 3
9 TPEYrONbHUKA, BBICOTA KOTOPOro paBHa 24/3 43/5 € 16 ar? 18 aud 216\/3 cM
CM. M
a8
S |l 28 2
10 |Beipasuts 4 us Gopmysnsr: S = L LA L 2 |h=— |h= =
a 2 a a
OtseTsr:
1)B, 2)C; 3)A; 4)A; 5D, 6)C; 7D, 8)C, 9)A; 10)B.
Bapuant Ne 0 — 5
Ne C BapuaHTtel oTBeTa
s OfepKaHHE 3aJaHHI A B C D
s 8x% - 0,5x 3 |¥6 |6 b
i BBIqHCHHTB. f (X) = —lﬁ npu x= 5 7 —4— \/5 \/5
2 Haiitu 27 % ot uncna = . L] 1 & 1
81 3 12 3 7
” " C(x 1V =
3 i{laﬁT; CYMMy KOpHEH ypaBHeHHs: (x + 1) 10 |3 10 3
IlpencraBuTh B BUiE CTENEHH C OCHOBAHUEM 71: 3
3 s n 5
4 Ip% . pt ~ 4 4n® 4n”
— e n-
057" -n73
2 2
2 _6a + .,
> YrpocTuts: @ =i+ JAa+12) +18 24° 2a 2(a+3) |2(a-3)
20-6 18)
Halitu oGnacts onpeneneHus QpyHKIHH: .
6 __x-3 )26__ x#3  |x>3  |x> =2
Vx+2
7 P c aBHEHHUH AE=by=Is e 2 3;2) |(2:-3)
CIIMTH CUCTEM BHEHMH: i 3 =3} =
HTE CHCTEMY Y Sx43y=1 3 &3 |3 @
_ x 2x 1 1
8  |PemnTts HepaBeHCTBO: x—;)——ng x<6 ng xz2—-2 |x< -2
“ o)

42



IpsMOYyroapHUK CO CTOPOHAMEH 6 CM H 8 CM
. 25w 2
9 BIIHCAH B OKpYXHOCTh. HaliTu miuny o’ Smem |10mem |Smem
OKPYKHOCTH.
2 44 v DI ~ZLR
10 |Bbipasurts 7' u3 GopmyJisL: a:47[2R r= —thziR de ) = a
a
Otsetei: 1) A; 2)B; 3)B; 4)C;, 5)A; 6)D; 7)D; 8)C; 9)C; 10)C;
Bapuaat Ne @ — 6
Ne c BapuaHTh OTBETOB
g |Conepkanue 3ananus A = B - i
Haiita 150 % ot uncna: |
1 0’4:(42_8’@ ~= (=15 =015 }i -1
Yapoctuts i1 e
2 i b a+b) b o |z P2 51
¥ BeaueauTs py a=0,2 b=0
A "
3 Brruuciauts: 5) - R +4-39710,2 4.5 15 5 1
Hatiti o6nacts onpeneneHus Gy HKUHH: -
4 — x>0 |x#3 |x=0 R x # 3nk
) 3sin 3x

PeiunTh nokazatenbHOe HEPABCHCTBO! X< —

5 373 97 3 x>2 |x<2 |[x>1 |x>3
PeluTh jT0rapudMUYeCcKoe ypaBHEHHUE:

6 log (ot 12) 2 4 -3 o |-10 )i
PELINTb TPUTOHOMETPHYECKOE .

d ypaBHEHHE: 1g(x - g) =-1 mk  |3mk nt mk |=3mk |0

Hatity mpousBoauyo GyHKIuu:
8 y=0Cx-1)2-3x) -
1 BBIYHCIIHTH €€ 3HaueHue mpu x =0

o
—
(98]
N
O

9  |Pemts ypaBHeHHE JXx+3=9-x x=6 |x=13 7
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8.NONOJTHUTEIbHOE OBECHEYEHUE JUCHUTLIVHBI

[punosenne 1. Kpatkuii KOHCHEKT NEKLHOHHBIX 3aHATHE
JIEKITHA Ne 32
Tema: KTACCUOUKALMS CITYYAUHBIX COBBITHIH. KIIACCUUECKOE
OIPEJEJIEHUE BEPOSITHOCTH. CBOMCTBA BEPOSITHOCTH COBbBITHUS],
HEIOCPEJICTBEHHDIM ITIOJICYET BEPOSITHOCTH. IIPUMEPBI.

Pesynbrar, wcxonm wWcmbitanus HaseiBaeTcst coObiTHeM. COOBITHSAMH SIBISIOTCS:
BBIMIANEHHE repba Wi UMQpEI, MONAJaHHE B LETh WIH MPOMAX, MOSBICHHE TOFO HIH
HHOTO 4YHCJIa O4YKOB Ha OpOLIEHHOH HrpansHOH koctH. J[ns 0603HAYEHHS COOBITHIL
UCTIONB3YIOTCs OosbIuKeE GYKBEI JIaTHHCKOrO andasuta; A, B, C u T.1.

Ecny npy kaxnom HCTIBITaHHH, TIPH KOTOPOM MPOHCXOIUT COGBITHE A, TNPOHCXOMNT
u coOriTHE B, TO roBOpAT, uTO A Breuer 3a co6oil cobsiTHe B (BxomuT B B, sBiserca

HaCTHBIM CJly4aeM, BapuaHToM B) unu B Brmouaet coObitie A, 1 06031a4aror A OB,

JiBa COOBITHSI HA3BIBAIOTCS COBMECTHMBIMH, €C/H MMOSBIEHHE OTHOIO H3 HHX HE
HCKJIIOYAET MOSBJICHHE APYrOro B OJJHOM M TOM K€ HUCTIBITAHHH.

2 coObiTus Ha3BIBAIOTCS HECOBMECTHUMBIMH, €CIM MOSBIEHHE OJHOTO M3 HHX
HCKJIIOYAET MOSIBIEHHE APYTOTO B OJTHOM H TOM K€ HCTIBITAHHY.

HecosmectumocTs Gonee ueM nByx COOBITHI B JAHHOM HCTBITAHMM O3HAUAET HX
HONapHYIO HECOBMECTHMOCTb.

HBa cobriTHs A 1 B Ha3bIBAIOTCS IPOTHBOTIONOXKHBIMH, €CITH B JAHHOM MCIIBITAHHH
OHH HECOBMCCTHMBI M ONHO H3 HUX 00s3aTensHO npoucxomur. CobbiTHe,
POTHUBOTIONONKHOE COOBITHIO A, 0603HAYAIOT 4 .

CobbiTue HasbiBaeTCs OCTOBepHBIM (0603HaYaeM ), €C/IM B JAHHOM HCIBITAHUE
OHO SIBJIICTCA €AHHCTBEHHO BO3MOXCHBIM €0 HCXOIOM, U HEBO3MOXHBIM, €CJIH B JAHHOM
HCIBITAHUY OHO 3aBEZIOMO HE MOXKET Npou30iTH. COOLITHE HA3BIBASTCS HEBO3MOKHBIM
(oGo3navaem @), eciv B pe3yJIbTaTe HCHBITAHHS OHO BOOGIIE HE MOMKET IPOU30HTH.

CoOpbiTre A Ha3BIBAETCS Clly4alHBIM, €CIIH OHO OGBEKTHBHO MOKET HACTYIIUTh HJIH
HE HAaCTYNIUTh B JAHHOM HCITLITAaHHH.

Anrebpa coOBITHIA.

Cymmo# cobpituii A u B HassiBaercs cobritie C = A + B, cocrosinee B
HACTYIUTCHHH 10 KpakiHeH Mepe onHOro U3 cobbiTuii A wnu B.

AHanoruYHO CyMMOM KOHEYHOTO 4HCia COOHITHH A, A,, .., A, HasbiBaeTcs
cobObiTHEe A = A+A, + ... + Ay, cocTosiee B HACTYIJICHHUH XOTS OBl OHOTO M3 COOBITHIA
AL (i=1,..,k).

U3 onpemenenus cnenyer, uto A + B = B + A. CnpaBemiuBo Taike u
coueTaTenbHoe CBOHCTBO. OnHako A + A = A (a He 2A).

IIpoussenennem cobbithii A 1 B HassiBaetcs cobpitne C = AB, cocrosiiee B TOM,
4TO B pE3yNbTATe UCIIBITAHUS IPOU3OLLTH U COOBITHE A, U cOOBITHE B.

AHaJIOTHYHO TIPOM3BEACHHEM KOHEYHOTO HHCIa COOBITHI Al, A2, .., Ak
Ha3epiBaeTCs coObiTHe A = A1A2... Ak, cocrosiiee B TOM, 4TO B pe3ybTaTe HCIBITAHHS
TIPOM30LIIIH BCE YKa3aHHbBIE COOBITHSI.

W3 ompenenenys HENOCPEACTBEHHO clieayeT, 4To AB = BA. CipaBeanuBhel TaKoke
CoYeTaTe/IbHbIN U AUCTpUOy THBHBIH 3akoHbL. OnHako AA = A (a He Az).

T'oBOpsIT, YTO COBOKYNHOCTH COGBITHH 0Gpa3syeT MOJHYIO TPYMIy COOBITHH s
AQHHOTO UCIIBITAHUSA, €CIIU €0 PE3YyJIbTaTOM 00513aTeNIbHO CTAHOBUTCS XOTS OB OJHO U3
HUX.
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PacemoTpuM monuyio rpynny nonapHo HecOBMECTHMBIX COGBITHIL A, A, ..., An,
CBA3aHHYIO C HEKOTOPBIM HCIbITaHHEM. [IPEAnoNOKHM, YTO B 3TOM HMCHBITAHHH
OCYINECTBJICHHE KAXKAOTO U3 CoObITHi AL, (1= 1,2, ... k) PaBHOBO3MOIXKHO, T. €. YCIIOBHUS
HCHBITAHUS HE CO3[AIOT MPEUMYIIECTB B MNOSBISHHH KAKOTO-TH6O COBBITHS nepen
IPYTHMH BO3MOMKHBIMH.

Cobeitusa Ay, Ay, ..., An, 06pasyiomme TIOJIHYIO TPYMITY MIONapHO HECOBMECTUMBIX
H PaBHOBO3MOXHBIX COOBITHH, HA3BIBAIOT MNEMEHTAPHBIMH COBBITHAMH (o).

CoObiTue A HasmiBaetcs GiaronpuATCTBYIOUIMM co6BITHIO B, eciu HACTYyIMJICHHE
cobbiTHsl A Brieuer 3a co60i HacTyreHue cobpiTHs B,

Knaccuueckoe omnpenenenue BeposTHOCTH. BepoaTHocTeio P(A) cobeitusi A
HA3bIBACTCS OTHOWICHHE M/N YHCHA 3MEMEHTAPHBIX COOBITHH, OnaronpUsTCTBYIOUX
COOBITHIO A, K YHCITy BCEX 3JIEMEHTapHbIX COOBITHIA, T.€.

P(A)=m/n.
CBOMCTBA BEPOSITHOCTH COBBITHS:

1. BepoaTHOCTB 1OCTOBEPHOTO COGBITHS paBHa 1. JleHCTBHTEIIBHO, JOCTOBEPHOMY
COOBITHIO IOTDKHBI BIIArONPUATCTBOBATE BCE N 3JIEMEHTapHBIX COOBITHI, T.6. m =n 1,
cnenosarenbHo, P(Q)=m/Mm=n/n=1.

2. BeposTHOCTE HEBO3MOXKHOTO COBBITHS pasHa 0. B camom nierte, HeBO3MOXKHOMY
COOBITHIO HE MOXET GJIArONPHITCTBOBATH HH OJIHO H3 BJIEMEHTAPHBIX COOBITHI, T.6. m =
0, otkyna: P(@) = m/n=0/n=0.

3. BeposATHOCTB Ciiy4aliHOro COGBITHS €CTh MOTOKHTENLHOE YHCIIO0, 3aKJIIOYEHHOE
MEXAY HyleM W eluHuLeH. [lelicTBUTeNBHO, ciry4aliHOMy COOBITHIO OnaronpUsTCTBYET
JULIB 4aCTh W3 OOLIEro YKCiIa SIEMEHTAPHBIX COOBITHIA. [TosTomy B 3TOM ciyuae O<m<n
v, 3HauuT, 0<m/n<1. CnemnosarensHo, 0<P(A)<1. T.0., BEpOATHOCTD JIHOGOTO COOBITHS
YAOBIICTBOPAET NBOHHOMY HepaBeHCTBY: 0 <P(A) < 1.

3ameuanne. M3 onpenenenis BeposTHOCTH CIENYET, YTO DIIEMEHTapHBIE COOBITHS
ABJIAIOTCA PABHOBEPOATHBIMH, T. €. 00JIa#at0T OJHOH U TOMH e BEPOSTHOCTHIO.

CoObbITusl, BEPOSTHOCTH KOTOPBIX OYEHE MaJibl (6n1H3KHM K HYJIO) WM OYEHb
Benvky (GNM3KM K e[MHMIIE), HA3BIBAIOTCH COOTBETCTBEHHO IIPAKTUYECKH
HEBO3MOXHBIMH MJIH MPAKTHYECKH JOCTOBEPHEIMU COOBITHIMH.

CTATUCTHYECKOE OIIPEAEJIEHUE BEPOSITHOCTH COBBITUS U
YCJIOBHA ET'O TIPUMEHUMOCTH. TIPUMEP.,

CratucTiyeckol BEpOsSTHOCTBIO COBBITHS A HA3BIBAETCA OTHOCHTENHHAS YACTOTA

(4aCTOCTB) MOSIBICHHS 3TOTO COBBITHS B Nl OPOU3BEIECHHBIX UCTILITAHHMSX, T.€.
Pay=w(a)="
n’

Tme 7 (4) - cratucruueckas Bep-Tb COOBITHSI A; W(A) - OTHOCHTENIbHAS YACTOTA
(uacTocTp) coOBITHA A; m - YHCIIO UCHBITAHUH, B KOTOPLIX MOSIBHIOCH COOBITHE A N -
001LEe YHCITO HCIIBITAHHIH.

B ominume or «martemarHueckoi» BepoOSTHOCTH P(A), paccmarpuBaemoii B
KJIACCHYECKOM OTIPE/eNIeHHH, CTaTUCTHYECKas Bep-Tb © (4) spnsercs XapaKTePHUCTUKOM
ONBITHOM, SKcnepuMenTansHoOi. Benu P(A) ects mons cily4aes, O1aronpusTCTBYIOMNX
COOBITHIO A, KOTODPast ONPEAeSIeTCs HEMOCPEACTBEHHO, 0€3 KaKuX-Tub0 HUCMBITAHUH, TO
P(4) ecrs noj1s Tex PakTU4eCK NPOU3BEACHHBIX HCTIBITAHHH, B KOTOpPBIX COOBITHE A
MOSIBHJIOCK.

Cratuctiyeckoe onpesienieHie Bep-TH, KaK U NOHATHS ¥ METObI TCOPHH BEpO-Teii
B LICIOM, IPAMECHMMbI HE K JIOOBIM COOBITHAM C HEONPEIECHHBIM HCXOOM, KOTODEIE B
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KHUTEHCKOH MpaKTUKE CYMTAIOTCA CIy4alHBIMH, & TOJBKO K TEM W3 HHX, KOTODKIE
00nanaloT onpeneNieHHBIMHU CBOHCTBAMHE.

1) PaccmatpuBaembie COOBITHA 1.6. HCXOA@MH TOJBKO TeX HCTIBITAHHH, KOTOPbIE
M.6. BOCTIPOM3BEIEHBl HEOTPAHMUEHHOE YKCIIO pa3 MPM OJHOM H TOM K€ KOMIUIEKCE
YCIIOBUH.

2) CobbiTHs NOMKHBI 0611a/1aTh TAK HA3BIBAEMON CTATHCTHYECKOH YCTOHUMBOCTHIO,
HJTH YCTOMYMBOCTBIO OTHOCHTENBHBIX HaCTOT. 3TO O3HAYAET, UTO B PA3IHYHBIX CEPHAX
UCTIBITAHUH OTHOCHTENbHAs 4acToTa (HacTOCTh) COOBITHS H3MEHSETCS HE3HAUMTENBHO
(Tem MeHbIIe, yeM GONBIIE YUCIO MCTIBITAHMI), KONeBISCh OKOJNO MOCTOSHHONO YHCHA.
Oxka3saiock, 4TO 3THM MOCTOSHHBIM YHCIIOM SIBAETCS BEPOSATHOCTh COOBITHS. MDaKT
MPHOJIMIKEHHUS OTHOCHTENEHOH YACTOTHI, HJIH YACTOCTH, COOBITHA K €r0 Bep-TH IPH |
YHCIA HCIBITAHUHN, CBOMAINMXCSA K CXEME CIy4aeB, MOATBEPIKIAETCA MHOTOUMCIEHHBIMH
MaCCOBBIMH  SKCTI€PHMEHTaMH, TpPOBOAMMBIMH  Pa3HBIMH JIMIA@MH CO  BPEMEH
BO3HUKHOBEHHS TEOPHH Bep-Teil.

3) Yucno ucneiTaHMH, B pe3yibTaTte KOTOPHIX MOSABAAETCS COOBITHE A, TOTKHO
OBITH OCTATOYHO BEJHKO, HOO TOJNBKO B ITOM CIy4ae MONKHO CHHTATH BEP-Th COOBITHS
P(A) npubnmikeHHO paBHOH €€ OTHOCHTENBHOM YacToTe. Pe3OMHpYS, MOXHO CKa3ath,
4TO TEOPHsl BEP-TeH U3y4aeT JIMLIb TAKUE COOBITHS, B OTHOLICHUH KOTOPBIX UMEET CMBICH
HE TOJIbKO YTBEPXKAEHHE 00 HX CIy4alHOCTH, HO M BO3MOXHA OOBEKTHBHAs OLEHKa
OTHOCHTENIBHOH YacTOThl MX NOABNEHHs. Tak, yTBEpXKIEeHHE, HTO NpPH BHIIOIREHHH
OMNpEAENEHHOr0 KOMIIEKCA YCIIOBHH S BEPOATHOCTH COOBITHSI = P, 03HAYAET HE TOIBKO
CIy4aliHOCTb COOBITHS A, HO M ONpEIENECHHYI, AOCTATOYHO OJHM3KYIO K p, JOJIO
nosiBieHU# COOBITHA A npu OONBIIOM 4HUCIE HCIBITAHMM, & 3HAYMT, BHIPAKAET
OTIPENENEHHYI0 OOBEKTHBHYIO (XOTS M CBOEOOpa3sHyl0) CBf3hb MEXKAY KOMIJIEKCOM
ycnosuii S u coObITHEM A (HE 3aBUCSLIYIO OT CYOhEKTHBHBIX CYIIEHUH 0 HATHMIHH STOM
CBSI3U TOTO WK HHOro juna). ¥ naxe mpocTo cymecTBoBaHHE BEpPOSTHOCTH p (korna
caMO 3HAYEHHWE P HEU3BECTHO) COXPAHAET KAYECTBEHHO CYTh 3TOTO YTBEPIKAECHHS,
BBIIEJICHHYIO KYPCHBOM.

Jlerko TNpOBEpHTH, HYTO CBOWCTBA BEP-TH, BBITEKAIOIIHME M3 KJIACCHIECKOTO
OMpe/e/ICHHs, COXPAHAIOTCS M IIPH CTATHCTHYECKOM ONPEe/ICHUH BEPOSTHOCTH.

3ameuanue: 1) Cratuctuueckas Bep-b MOXET ObITh HalleHa TONBKO IIOCHE
TIPOBCHCHMSI OMBITOB, & JJIf KIACCHYECKOH BEPOSTHOCTH OMBITBI HE HYXKHBL 2)
CratucTiyeckas Bep-Thb MOIyHaeTCs PA3IHIHON IS PA3HBIX CEPHUM OIBITOB, ONHAKO MPH
JIOCTAaTOYHO  GONBLIOM  KOJMMYECTBE ONBITOB  TPAKTHYECKH  JOCTOBEPHO,  YTO
CTAaTUCTHYECKAs BEP-Th OyNEeT CKOJIb YTOIHO Majo OTIHYATCSA OT KJIACCHYECKOH Bep-TH
(YCTOHYHBOCTh CTATUCTUYECKOH BEPOSTHOCTH ).
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Tpuno:xenne 2
MpaxTHueckas padora
IpaMenenue NPOU3BOAHON K MOCTPoenuio rpaduka GpyHKnnn
UEJIb PABOTBI: HayuuThCs NpUMEHATh npapuia Aud@epeHurpoBanus Mnpu
HccneoBaHuK (PYHKIMIH U OCTPOCHHS rPadHKOB.
JIns BBINONHEHHS pabOTH HEOOXOAMMO YMETh NPOU3BOINTD HCCIEAOBAHMS
(YHKLUHMH C MOMOILIBIO [IPOU3BOIHOM U CTPOHUTH rPADUKH.

D f(x)=x" —12x+11;

2) f(x)=x*—16x> -2,
3)/(x) = 4x® — 21x % + 18x + 20;
HfE) =x-2)(x+2);
5)f(x)=In(x*—2x +4) ;

O f(x)=x+e";
NE=x>(x-4);

8) f(x)=x-12x+1,
9 f(x)= 1n(x2 +1);
10) f(x) =5x> +20x+9;

11) f(x)=-2x> +8x—-9;
12) f(x) = x(x* - 4) ;

13)f(x)=x" - 12x >+ x-1;

14) f(x) =—x" +15x% —x—250;
15) f(x)=x" —4x> —18x" +45;
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Iipunoxenne 3.
Ox3aMeHANHONHDIE OnaeT
MunucrtepcTBo 00pasoBanus ¥ Hayku Poccniickoli @enepainy
dumHan GenepanbHOTo rocyIapCTBEHHOTO OIOMKETHOTO 00Pa30BATENBHOIO
YUpEKACHHS BBICLIEro 00pa3oBaHus
«Ky6anckuii rocy1apcTBEHHBIH YHHBEPCHTED B I. I enenpkuke
Creumanssocts 09.02.03 [IporpaMaupoBaHie B KOMIBIOTEPHBIX CHCTEMAX

Jucuunnuga
«MartemaTika: anredpa, Hauana aHaNW3a, NreOMETPUL?
Bager NelS
1.  [NousTue norapudmuyeckoii Gyuxuuu. O6nacTs onpeaencHus U 001acTs
suagenns. I'padux norapupMudeckod QyHKIHH.
2 Tetpasap.

2xt +2x-12

3. Cokpatuts ApoOb:
3x+9
IIpencenatens MpeaAMETHOH (IHIIOBOH ) KOMHCCHH JLB. Kyx
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JMCT

H3MEHeHHH paboqeH y4eSHOH mporpaMMb MO AHCIHILTHHE
T1J1.02 Maremartuka: anredpa, Hauana MaTeMaTHIECKOro aHanusa, reoMeTpHs

JloronHeHUA U H3MEHEHHS, BHOCHMBIE B paGOUYIO MPOrpaMMy FHCLHILTHHEEL

OcHoBanuA BHECEHUS
HOTIONHECHUH ¥ U3IMEHEHUH

Paznen PITJI, B xotopeiii
BHOCSTCS H3MEHEHHUS

Conepxanue BHOCHMBIX
JONONIHECHHUHN,
H3MCHEHHH

Ilpennoxenue paboronarens

IIpemnoxenue cocrasuTens
TIPOTPaMMBI

[Ipuobperenne aureparypst,
00HOBICHHE NepeyHs 1
comepxannt 3bC u 6as3
JEHHEBIX

Pazgens: No2 4.5 u Ne5
Tlepeuens ocHoBHOM B
AONOIHHTENBEHOH yaebuoil

JIUTEPATYPH

Obxopnenns nepeynn
JAHTEPATYpPhI

CocraButens: npenoaasarens

St~

NOANHMCH

B. I1. Kanamzuua

YTBepxACH Ha 3aCETAHIH IPSAMETHOIN (HITOBOI) KOMECCHE MATEMATHYECKHX H
EcrecTBenHonayunbix Ancipniug nporokon Ne 1 or «31» apryera 2018 1

3amectutens aupekTopa no YP dunuana

3aBenyromas cexTopoM GHOIHOTEKH bunuana

Hmxenep — snekrponni (nporpammu
obpazoBarensHO#H TPOrpamMMbi)

T. A. Pesynenxo

JI. T". Cokonosa

=

aLMOHHOE 00¢ CIiCUcHue

A. B. Cverauun

P
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Penen3us
Ha yueOHyI0 nporpammy yueono# muctmmmmnsl [1/1.02 Maremartuka: anreépa, Hauaja
MATEMATHYECKOT0 AHAJIN3a, TEOMETPUs
s crierranbHOCTH 43.02.11 TocTuHUUHBIH cepBHC

Pabouasi nporpamma y4eOHOH IHCLIMITIMHBI I17.02 Marematuka: anrebpa, Hadana
MaTEeMaTHYEeCKOr0 aHau3a, reoMeTpus paspaboTana Ha ocHoBe TpeboBannii ®enepanbHOro
TOCYIapCTBEHHOT0 0O0pa3oBarenbHOro cTaHmapta (manee — ®OI'OC), npenpsBiseMbIXx K

CTPYKTYpE, COJAEP:KaHUIO B pe3ynbTaTaM ocBoeHus yueOHoH mucimrmuinasl [1J1.02 Marematuka:
anrebpa, Hayajaa MaTeMaTHYECKOr0 aHaIn3a, TEOMETPHS, B COOTBETCTBUH ¢ PekoMeHnanusmu no
OpraHu3alyy HONy4YeHHs CpeaHero obuiero o0pa3oBaHusi B Mpelenax  OCBOCHHS
00pa30BaTeNbHBIX NPOTpaMM cpenHero npodeccroHansHOro obpasoBanus Ha 6a3ze OCHOBHOTO
obmero obpazoBanus ¢ ydetoM Tpebosanuii @®I'OC 1o cCHOeUHANBHOCTH —CPENHEro
npodeccronansHoro  obpaszoBanusi  (manee CIIO) 43.02.11 TocTuHH4YHBIH  CEpBHC,
YTBEPXKIEHHOro npukazoM MunuctepctBa obpa3oBaHus U Hayku Pocculickoii ®enepauuu ot
07.05.2014 Ne 475, 3apeructpupoBan B Munucrepctse 1octuniuy Poccun 26.06.2014 Ne 32876.

JlaHHas mnporpamMma SBJSIETCS YaCThIO OCHOBHOW mpodeccHoHaNbHOH 00pa3zoBaTe/ibHOH
nporpaMmsl B cooTBeTcTBiH ¢ ®I'OC cpennero (monxoro) obwero obpaszopanus u ®I'OC no
crenuanbHOCTH CITO 43.02.11 I'ocTHHUYHBIH CEPBHUC 10 CelHATBHOCTH «IMeHEmKEP».

Conepxanne yuebHOM OUCHUMIHHLI HampaBieHo Ha (OpMHUpOBaHHE 3HAHWH, yMEHHH H
HaBBIKOB CTYIEHTOB B 001acTH MateMaTH4YeCKuX BhIMHCIeHHIH. Pabouas mporpamma
NPEANoNaraeT pacupeiefieHue TeM W H3y4eHHEe MaTepuana No pa3fiefiaM. OCHOBHBIE NIOHATHS U
METOIBl MATeMAaTHUYECKOr0 aHajii3a, YHCICHHBIE METOABI pEeIIeHHs MPUKIAIHBIX 3a7ad,
3JIEMEHThl MaTEMaTH4eCKOM CTAaTUCTHUKH, TeoMeTpHH. TemaTtuueckuil IUIaH M COAepKaHue
yueOHO! AMCHUMIMHBI PaCcKPHIBAET TOCJIENOBATENFHOCTD MPOXOXKIEHUsS TEeM, COOTBETCTBYET
y4e6HOMY TUIaHy W pacipelnefieHuto HacoB. B mporpamme omnpeneneHbl (opma MPOBENEHMS,
ueny, 3amadud  y4eOHOH JWMCUWIIIMHBL, NpPEACTaBleHbl MaTepuayibl Uil TeKyllied u
MPOMEKYTOUHOM aTTecTaluy. B mporpamMme peaau30BaHbl JHAAKTUHECKHUE IPHHIHIIBL 00yUEHuUS:
[EJIOCTHOCTh, CTPYKTYPHOCTB, OTpPaXK€HA B3aUMOCBSI3b MEXIY OTHAEALHBIMH OJJIEMEHTAMH
CTPYKTYDBI, YITEHBI MEKTPEAMETHbIE CBA3H.

IMacnopt mporpaMMbl 0OOCHOBAHHO H MOJIHO OTPAXKAET COAEPIKAHUE NHUCLHIUIMHBI, €€ POJib U
MECTO B MOATOTOBKE CIEHMAINCTA CPEIHEr0 3BEHa, PACKphIBaeT LENH M 3a1a4u y4eOHOH
mucnuriubel. OnpeneneHsl TpeOOBaHUs K YMEHHAM M 3HaHHAM CTYIEHTOB.

[lepeueHs peKkOMEHIyeMOW OCHOBHOH M JOMOJHHUTENBLHON JIMTEPATyphl  BKIIHOUYAET
00IENOCTYNHBIE WHCTOYHWMKH, W3JAHHBIE B IOCHENHEEe BpeMs (HE MO3mHEE S  JeT).
[lepeuncnenupie HTEpHET — pecypChl aKTyalbHbL U TOCTOBEPHBI.

PaGouas mporpamma nucuuiuiiHbel «MaTtemaThka: anrebpa, Hadana MaTeMaTHYeCKOro
aHA/IN3a, TEOMETPHA» MOKET ObITh PEKOMEHIOBAHA JUIA HCIONb30BaHHS B y4eOHOM mporecce
TIpY IOATOTOBKE 10 cnenuanbHocTH 43.02.11 T'ocTunuyHbIl cepBuUC.

Perniensenr:

Hupextop MBOY «Cpenusis o0Lieo0pa3oBateibHast I
MYHHIHNAIBHOTO 00pa3oBanus ropo — Kypopt I eNEHPKAK
uM. Anmupana Y1iiakopay

va M

E. B. ®enixona



Penenzusn
Ha y4eOHy10 mporpamMmy yueGHo# mucummumesl 1,02 MatemaTuia: aaredpa,
HAYAJIa MATEMATHIECKOT0 AHAIN3A, T€OMETPH
g cnenpanbHocTh 43.02.11 TNocTuHnunbIi cepBHC

Pabouasi nporpavma y4eGHOH JHCLHIUTHHEL IT[.02 Maremaruka: anrebpa, Hauaa
MATEMATHYECKOr0 aHAM3a, FEOMETpUs pa3paboTana Ha OCHOBe TpeGoBanmii DenepanbHOrO
TOCYNapCTBEHHOr0  00pa3oBaTeNnbHOrO CraHzapra (matee — OI OC), npenwbsBngeMBIX X

CTPYKTYpe, CONCPKAHUIO ¥ PE3Y/IbTATaM OCBOEHHs yueOHOH mucuummusl [1J].02 MatemaTuka:
anredpa, Ha4ana MaTeMaTHYECKOr0 aHATK3a, FeOMETPHS, B COOTBETCTBHH C Pexomennanusvu no
OpranM3alliy  MOJy4eHUs  cpenHero olbmero o6pa3oBaHusi B Opemenax — OCBOEHHS
00pa3oBaTeNbHBIX TIPOTPAaMM CPEIHETO MPO(ECCHOHANBLHONO o0pa3oBanusi Ha 6a3e OCHOBHOTO
obmero oOpasoBaHHs ¢ yueTom Tpebopamuii ®I'OC 1o CICLHANBHOCTH  CPERHEro
npodeccuonansHOro  o0pasosaHus  (manee CIIO) 43.02.11 TocTuHMYHBIH  CepBcC,
YTBEPXACHHOTO npukasoM MuHHCTEPCTBA 00pa3oBanus U Hayku Poccuiickoii Denepauun ot
07.05.2014 Ne 475, 3apeructpuposan 8 Munucrteperse ioctuiun Pocenn 26.06.2014 Ne 32876,

HaHHas mnporpaMma sBSeTCS HacTHIO OCHOBHOM po)ecCHOHANBHON 00pa30BaTeNbHOM
nporpammet B cootsercTeun ¢ ®I'OC cpeanero (monHoro) obmero o6pasosanus 1 ®TOC 10
cneuunanbHocTH CIIO 43.02.11 T'oCTHHHYHBIH CEpPBHC MO CIELHATBHOCTH «Menemxep.

Pabouas nporpamma npenronaraer pacnpeneseHue Tem u H3y4YeHHEe MaTepHana 1o pasnenam:
OCHOBHBIC TIOHATHA U METOAbl MATEMaTH4YECKOTO AHANH3a, YHCIEHHbIE METOAbl pelieHHs
TIPHKIIaHBIX 32124, 5/IEMEHThI MATEMATHYECKOH CTATHCTHKH, FE€OMETPHH.

Conepxanue yueOHON NMCUMIUIMHBI HATIDABIICHO HA (dopMupoBanue 3HAHWH, yMEHHH u
HABBIKOB CTYACHTOB B OONACTH MAaTEMATHYECKHX BBIYHCIEHUH. B MporpaMme peatnsoBaHbl
AUJAKTHYECKAE MPUHLHILL OOYYEHHS: LENOCTHOCTh, CTPYKTYPHOCTD, OTPA’KeHA B3aHMOCBS3b
MEXKAY OTACTBHBIMHU 3JIEMEHTAMH CTPYKTYPBI, Y4TEHBI MEKTIPEAMETHBIE CBSI3H.

Tematuueckuit nian u coneprianue yqeGHON NHCHUTUTHHDL PacKpBIBAaET MOCIEIOBATENLHOCTE
TIPOXOXKICHHS TEM, COOTBETCTBYET y4eOHOMY TIaHy M pacmpeleleHuio 4acoB. B mporpamme
onpeneneHbl (OpMa TPOBENEHMs, LENH, 3amauy y4eGHOH JUCLMIUIHHBL MIPENCTaBACHBI
MaTepHalibl Ul TCKYILIEH U IPOMENKYTOTHOH aTTeCTALIHH.

IHacnopt nporpaMmer 0GOCHOBAHHO U MOHO OTPAXAET CONEPIKAHHE JUCLHILIHHBL, 66 poJIb U
MECTO B MOATOTOBKE CIELHANHCTa CPEIHEr0 3BEHA, PACKPHIBACT LEAH M 3a4a4u y4eGHOH
AUCUMIINHHBL Onpenenens TpeOOBaHUS K yMEHHAM M 3HAHUAM CTYIEHTOB.

Ilepeuenr pexkoMeHIyeMOH OCHOBHOM U IOIOMHHTEIBHOL JIATEPATYPBl  BKJIHOYAET
O0MIENOCTYNHBIE WCTOYHHMKH, M3/IaHHBIE B TOCJENHEE Bpemsa (He mno3gHee S5 Jier).
Iepeuncnennsie UHTEpHET — peCypChl aKTYabHBI H JOCTOBEPHBL.

Pabouas nporpamma nucumminHbl «MatemaTuka: anrebpa, Hauana MATEMATHYECKOTO
aHajuM3a, reOMETPHA» MOXKET ObITh PEKOMEHIOBAHA JUIL WCIONL30BaHKS B y4eOHOM Mporecce
TIpY IOATOTOBKE 10 crienuanbHocTH 43.02.11 I'ocTHHUYHBIH cepBUC.

Periensenr:

TIpenonasarens BoicHieil kKareropuu (umaia ;
@I'bOY BO «Kybanckuit rocy 1apCTBEHHBIN YHUBEPCHTET

B I. 'enenmkuke il fromod
, C/ [é%// JLB. Xyx



