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1. et m 322494 AMCHUILIMHBI

Henablo n3ydeHUs AUCUUILIMHBI «MaTeMaTnka» SBISETCS BOCIIUTAHUE JOCTATOYHO
BBICOKOM MaTeMaTUYECKOM KyJbTypbl: (OpPMUpPOBaHME HABBIKOB JIOTMYECKOTO U
AIrOPUTMHYECKOTO MBILUICHUS, YMEHHSI ONIEPUPOBATH a0CTPAKTHBIMU OOBEKTAMH, YMEHUS
CaMOCTOSITENIBHO ~ pacUIMpsATh W YIIyOJIATh MaTeMaTUYeCKHE 3HaHMsl, BIIAJCHUS
MaTeMaTU4YECKUM ammapaTroM, IIOMOTalIIUM aHaJIU3UpOBaTh, MOJEIUPOBATH U pPEIIATh
NPUKIJIAJHBIE 3a/la4l, YMEHHUS OCYLIECTBJIATH BBIOOp MAaTEMaTHMUECKUX METOJOB JI HUX
peleHus.

3agayamMu QM CUMILUINHBI SBIISIOTCA:

¢opMupoBaHHE y CTyJEHTa IMPEACTaBICHUS O pPOJIM M MECTe MaTeMaTHKd B
COBPEMEHHOM CHCTEME€ 3HaHHWH, MHPOBOM KyJIbType, B pa3Iu4HbIX cdepax
npoeCCUOHATBPHON  JAESITENbHOCTH, YMEHHUS T[OHMMaTh U OLIEHHWBAaTh OOIIHOCTh
MAaTeMaTU4YeCKUX  TOHATUW, YMEHUS  HUHTEPIPETUPOBAaTH HAa  3TOM  OCHOBE
(dyHIaMeHTalbHbIE TMOHATHS W3y4aeMOH AMCUUIUIMHBI B 3aBHCHMOCTH OT pelIaeMoi
npo0IeMBbl;

dbopMHpOBaHHE YMEHHSI CaMOCTOSITEIbHO H3ydaTb Y4YeOHYIO0 JUTEparypy IO
MaTEeMaTUKE U €€ MPUII0KEHUAM, CAMOCTOSTENBHO PACIIUPATH U YIIIyOJIATh CBOU 3HAHUS B
o0acTu MaTeMaTHKY;

(opMupOBaHUE CIIOCOOHOCTU M3JIAraTh U KPUTUYECKU aHAIM3UPOBATH MOJIy4aEMYIO
uHpopMaIuio;

¢opMupoBaHHEe yMEHMsSI OLEHUBAaTh CTENEHb JIOCTOBEPHOCTU  PE3YJIbTaTOB,
IIOJIYYEHHBIX C IIOMOILIBIO DJKCIIEPUMEHTAJIBHBIX WM MAaTEMATUYECKUX METOHOB
VICCIICIOBAHMS;

(¢opMupOBaHHE HABBIKOB HCIOJIb30BAaHUS MaTEMaTHUYECKHMX METOJ0OB U OCHOB
MaTeMaTU4ECKOr0 MOJIECIIMPOBAHNS B IPAKTUYECKON AEATEIBHOCTH;

u3ydeHue 6a3pl B 00JIaCTH TEOPETUUECKUX OCHOB JIMHEHHON aNreOpbl, aHATUTHIECKON
reOMEeTPHUH, MaTEMaTHUECKOTO aHa/IM3a, Teopun AU QepeHInaIbHbIX YPaBHEHUH, PSAAOB,
TEOpUU PYHKIUH KOMILIEKCHOTO IEPEMEHHOI0, TEOPUH BEPOSITHOCTENH U MaTeMaTHUECKOM
CTaTUCTUKM KaK CpPEACTBA I YCIEIIHOIO W3YYEHMS JHUCLUIUIMH, HCHOJIb3YIOIINX
MaTEeMaTUYECKUEe METOJAbl W MOJEIM M MO3BOJSIOEH OyAylluM HMHXKEHepaM
OpPUEHTHPOBATHCS B OTOKE HAYYHOU M TEXHUYECKOW MH(pOpMaLny;

oOydyeHHE OCHOBHBIM IIpUE€MaM pEIIECHUs [PaKTUYECKUX 3aJad IO TeMaM
JUCLUUIUIMHBI, METOAAM MWCCIIENOBAHUA, NPUHLUIIAM IIOCTPOCHUSA MATEMATUYECKHUX
MOZIEJIEN TUIIOBBIX 3a/a4, HaBbIKAM HCIIOJIb30BaHU ITOJYyYEHHBIX TEOPETUYECKUX 3HAHUU
JUISL PELLIEHUS MaTEMaTUYECKUX U NIPAKTUYECKUX 3a7ad4;

oOydeHue TMpaKTUYECKUM IpUeMaM U MPUHLIUIAM [OCTPOCHHs, HPUMEHEHUs
MAaTeMaTUYECKUX MOJECIIEH, BO3HUKAIOIIMX B CTPOUTEIBHOW IIPAKTUKE, NPOBEACHUSA
pacyéToB MO TAaKUM MOJEISAM, BIAJCHHUS OCHOBHBIMH MAaTEMATHYECKHUMHM METOJAMH,
HEOOXOIMMBIMU JIJISI MAaT€MAaTUYECKOI0 aHAIM3a NPHUKIAJHBIX MHXXEHEPHBIX 3a]ad, Mpu
MOUCKE ONTHUMAJIbHBIX pelIeHUuN, 00pabOTKM M aHaidu3a IOJYYEHHBIX pe3yJIbTaToB,
YMEHUS OCYLIECTBIISATH BEIOOP MAaTEMaTHYECKUX METOIOB;

pa3BUTHE a0CTPAKTHOTO, TOTUYECKOTO U TBOPUYECKOT'O MBIIIICHHUS;

pa3BUTHE  HABBIKOB  YETKOrO0  (OPMYJIHMpPOBAaHHUS  3aJa4d M HAXOXKIACHUS
COOTBETCTBYIOIIUX AJITOPUTMOB U METOZOB €€ PEILICHU;
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2. MecTo aucuumiauHbl B cTpykrype OOIT

JluciunnuHa OTHOCHTCA K JUCHUIUIMHAM 00s3aTeiabHOM dYactw brnoka 1
«JIMCIUTIIUHBI (MOTYJIN ).

Jlns u3ydeHus: Kypca TpeOyroTCsi 3HAHUS, YMEHHUS W HaBBIKH, IOJYYCHHbIC B
npolecce HM3y4eHHsl JUCHUIUIMHBL «Marematuka» B cpefaHed o0011eo0pa3oBaTeIbHON
IIKOJIe, YUYPEXKICHUSX HAYalbHOTO MNPOo(deCcCHOHATBHOTO O00pa30BaHUS WU CPEIHEro
CHenuaIbHOro 00pa3oBaHus.

[IpuoOpeTeHHbie 3HAHUST B paMKaxX JaHHOM JUCHMIUIMHBI TOMHMMO  HX
CaMOCTOATENLHOTO 3HAYEHUS HEOOXOIUWMBI B JalbHEHUIIEM MPH HU3YyYEHUU NTUCIUILIUH:
uHdpopmaTtrka, (¢uU3MKa, TEOpeTHUecKass  MEXaHWKa, TEeXHUYEeCKas  MEXaHUKa,
COMPOTHUBJICHUE MATEPHAIOB U JUCHUIUIMH MPO(HEeCCUOHATHHOTO IMKJIA MCTOIb3YIOIINX
MAaTE€MaTH4YECKUE METOJAbl M MATEMATUYECKUE MOJEIU, a4 TAKXKE IIPU BBINIOJHECHUU
BBIITYCKHOM KBaJHU(PUKAITMOHHON pabOTHI.

3. Ilnanupyemsblie pe3yabTaTbl 00y4eHH 110 TUCHHMILIHHE
3.1 Iliianupyemble pe3yJIbTAThI 00yYEeHUs 10 JUCHUILINHE

Komnerenumus, 3axkpensienHas 3a nucuuniannoii B OXOII:

OIIK-1. Cnocoben pewams 3a0auu npoghecCuoHaIbHOU 0essmelbHOCMU NPUMEHSIS
Memoovl MOOEIUPOBAHUS, MAMEMAMUYECKO20 AHAIU3A, eCMeCcm8eHHOHAYYHbLE U
oOueunIcenHepHvle 3HAHUS

NHaukaTopbl KOMIIETEHIIUN, 3aAKPEIVIEHHBIX 32 Aucuuiinioi B OXOII:

HNOIIK-1.1 /lpumensiem mamemamuyeckuil annapam aHAIUMUYecKou 2eomMempul,
JIUHEUHOU aneedpul, OuGdepeHyualbHo20 U UHMeSPalbHO20 UCHUCTeHUST QYHKYUU OOHOU
nepemeHHou

NOIIK-1.2 Ilpumensem mamemamuueckuii annapam meopuu GYHKYuu HecKoIbKux
nepemMeHHblX, meopuu QYHKYUL KOMNJIEKCHO20 NepPeMeHH020, Mmeopuu psoios, meopuu
ougppepenyuanvHvix ypasHeHul

NOIIK-1.3 [lpumensem mamemamudeckuil annapam meopuu 6eposimHocmen u
MamemMamudeckou Cmamucmuxy

NOIIK-1.4 [lpumensem obwue npunyunsl, Memoosl U npoyeodypbl
MAMemMamudecko20 u KOMNbIOMepPHO20 MOOEIUPOBAHUS A8NEHUL U NPOYECCO8

Iloka3zaTesin OlleHNBAHUS UHIMKATOPOB JOCTHKEHUS] KOMIIeTEHIUIH

3HaTth:

31. @dyHmaMmeHTaIbHBIE OCHOBBI BBICIICH MaTEeMaTHWKH, BKIOUYas anreopy,
AHATUTHYECKYI0 TEOMETPUI0, MaTEeMaTUYeCKHM aHaiau3, psaasl, auddepeHuanbHbe
ypaBHEHUSI, TECOPUIO BEPOSTHOCTH U OCHOBBI MATEMATHYECKOW CTATUCTUKH.

32. MeTtoapl U aNTOPUTMBI PEIICHUS THIOBBIX MPAKTUYECKUX 33/1ad M0 U3y4aeMbIM
paszenaM BhICIIEH MAaTEMATUKHU.

33. OcHOBHBIE MaTEMaTUYECKUE METO/bl 00paOOTKU IKCIEPUMEHTATBHBIX JTaHHBIX,
OCHOBHBIC MAaTEMaTHYCCKHUE MOJEIU WM IMPHUHIUIBI UX TIOCTPOCHHS, OCHOBHBIC METOBI
KOJIMYECTBEHHOI'0 U KaU€CTBEHHOI'0 aHaJIN3a.

Ymern:



V1. ®opMynupoBaTh MATEMATHYECKYIO ITOCTAHOBKY 3a/1a4K UCCIIECIOBAHUS,

V2. [IpuMeHsTh MOJYYEHHBIX TEOPETUUECKUE 3HAHUS PA3/IECIIOB BBICIIEN MAaTEMATHUKH
(asireOphl, aHATUTUYECKON reOMETpUM, MaTeMaTUYECKOro aHanu3a, qudQepeHuanibHbIX
ypaBHEHHUM, MAaTEeMaTUYECKOM CTAaTUCTUKHU...) U OCHOBHBIE METOJbl  PEIICHUS
MaTeMaTUYeCKUX M TNPAKTUYECKUX 3aJad M3 OOIICMHXKEHEPHBIX U CIEHHAIbHBIX
JUCIUIUIMH, MaTeMaTHYeCKUMU METOJaMH aHaiu3a MW 0o0pabOTKH  MOJy4YEHHBIX
pEe3yJIbTATOB.

V3. BeiOuparh U peanu3oBbIBaTh HauOosiee I1esiecoo0pa3Hble MaTeMaTHUYeCKHe
METO/IbI M MOJIEJIN MPU PEIICHUH KOHKPETHBIX TPO(EeCcCHOHAIbHBIX 3a/1a4.

V4. Ananu3upoBarb, UHTEPHPETUPOBATHL M 0000IIATh Pe3yJbTaThl HUCCIEIOBAHUM,
JNOBOJUTH UX JI0

MIPAKTUYECKOM peaan3alni.

¥VS5. CaMOCTOATENBHO UCIIONB30BaTh MATEMATHUYECKHM ammapar Ipd HU3Y4YEHUU
OOILIEMH)XEHEPHBIX U CIEIUATbHBIX JUCHUIUIMH, PACIIUPSTH U YTIyOJISITh CBOU MTO3HAHUS
B 00J1acTH MaTEMaTUKH, UCTIOJIB3YsI COBPEMEHHBIC 00pa3oBaTeIbHbIC M MH(POPMAITMOHHBIC
TEXHOJIOTUH.

3.2. TexnoJiorum, odecrnevuBaomme popMHUPOBaHUE KOMIIETCHIIHIA

[IpoBeneHne JEKIMOHHBIX W MPAKTUYECKUX 3aHATUH, MpopaboTKa U TOBTOPECHHUE
JICKIIMOHHOTO MaTepuajga M maTepuanga Y4eOHHUKOB, CaMOCTOSTEIbHOE H3Y4YEHUE TEeM,
MOJIOTOBKA K TMPAKTUYECKUM 3aHSTHUSIM, BBINOJHCHUE WHIMBUAYAIbHBIX JOMAIIHUX
3aJlaHuM.

4. TpynoeMKOCTb TMCHUILIMHBI M BUIbI Y4eOHOH padoThI

OUHASA ®OPMA OBYUYEHUA
Tabmuma 1. Pacnpenenenue TpyJJ0eMKOCTH TUCIUILIMHBI 110 BUJIaM y4eOHOH pabOThI
Buja yueOHoit padoThl Bceero
4acoB
OO611ast TpyJJ0EMKOCTh JUCIUIUIMHBL  (4achl) 432
OO01mas TpyJ0eMKOCTh AUCIUTIIMHBL  (3a4. €]11.) 12
AyIuTOpHBIE 3aHATHS (BCEro) 210
Jlexuun 90
[Tpaktuueckue 3anstus (I13) 120
JlaGopatopusie paboTs (JIP) HE NIPEAYCMOTPEH
CamocrosiTesibHasi padoTa 00y4aromuxcs (Bcero) 150+72(7k3)

B ToMm yucie:

Kypcosas pabota

He MpeayCcMOTpeHa

KypcoBoii npoekt

HE NIPEeLYCMOTPEH

PacuerHo-rpaduueckue paboTsl

HE IPEyCMOTPEHBI

Jlpyrue BHJIbI CAMOCTOSITEILHON PaOOTHI:

- U3y4YEeHHE TeM, IpopaboTKa U NOBTOPEHHE JIEKIIMOHHOTO MaTepuana u
MaTepuaia ydeOHHUKOB, OJArOTOBKA K MPAKTUYECKUM 3aHSATHSM,
BBINIOJHEHUE WHIMBUAYAJIbHBIX JOMAIIHUX 3aJaHHM.
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Texymuii KOHTPOJIh YCIIEBAEMOCTH W TIPOMEXXYTOYHAS aTTeCTaIus (9K3aMeH)

IIpakTHyeckasi MOAroTOBKA NMPHU peau3aliu JMCHUIIMHBI (BCEro)

5. CTpyKTypa H coAepKaHue A1 CHUITHHBI
5.1. CTpykTypa M CHUININHBI

OYHA S ®OPMA OBYYEHU A
Ta6muma 2. Moaynu TUCIUIUIMHBL, TPYJA0EMKOCTh B 4acaxX U BUAbI Y4eOHOUM paOOThI

HanmeHnoBanue Tpya-Te Jleknun | IlpakTny. JIab. Cam.
Ne MOIYJIAA q4achbl 3aHATHS padoTbI Pab6ora
1 cemectp
DJIEeMEHTHI JIMHEHHOU 28+
1 | anrebpsr u 86 18 20 — 20 (3Kx3)
AHATUTUYECKOMN
Tr€OMETPUHU
BBenenne B Teopuio 20+
2 | MHOXECTB U (PyHKIIHI. 58 12 10 — 16 (3k3)
[Ipenen u HenmpepsiB-
HOCTb
Bcezo uacos 3a 1 144 30 30 — 48+
cemecmp 36(3K3)
2 cemecTp
Hudbdepennmanbroe 28
UCUUCIICHUS (YHKIUN 60 16 16 —
3 | ODHOM MW HECKOJILKUX
MIEPEMEHHBIX
WurerpansHoe 20
4 | ucuncnenve QYHKITUH 48 14 14 _
OJIHOW NEPEMEHHBIX
Bcezo uacos 3a 2 108 30 30 48
cemecmp -
3 cemectp
OOBIKHOBEHHBIC 15+
5 | muddepennmranbabie 58 9 16 — 18 (3x3)
ypaBHEHUS
Panpr 12+
6 50 6 14 — 18 (3K3)
Bcezo uacos 3a 3 108 15 30 — 27+




| cemecmp ‘ ‘ ‘ ‘ ‘ 36(7K3) |

4 cemecTp
15
7 Teopus 31 6 10 —
BEPOATHOCTEMN
OCHOBBEI 12
8 | MaremaTudeckoi 41 9 20 -
CTaTHCTHKH
Bcezo uacoe 3a 4 72 15 30 - 27
cemecmp
Bcero Ha aucuuminny 432 90 120 — 150+
72(7K3)

5.2. Conep:kanue Q¥ CHUUNINHBI
MOAYJIb 1 «JJjieMeHTHI JJUHEHHOH aJIre0pbl U AHATUTHYECKON IreoMeTPpHID)

Martpuipl, kinaccupukanus MaTpHIl, ONEpalydyd HaJ MarpuuaMu. MHHOPB |
anredpanyeckue JIOMOJIHEHHS] DJIEMEHTa  MaTpPHIIbL. Onpenenureny, CBOMCTBA
onpenenutens. OOpaTHast MaTpuIla, yCIOBUS CYyIIECTBOBaHUS. PaHT MaTpuUIIbl.

Cucrembl JnuHeHbIX ypaBHeHuil. Teopema Kponekepa—Kamennu. DKBUBaJIeHTHBIE
CHCTEMBI JIMHEWHBIX YPaBHEHU. MeTOIbl pelIeHH.

Omnpenenenne TUHEHHOTO apu(PMETHIESCKOTO TIPOCTpaHCTBA. JInHEelHAS 3aBUCUMOCTh
U JIMHEWHasT HE3aBUCUMOCTh CHUCTeMbl BekTopoB. llonsitue ©Oa3uca. Teopema o
Pa3sMEPHOCTH MOANPOCTPAHCTBA PEIIEHUA CUCTEMBI OJHOPOIHBIX JTUHEHUHBIX YPABHECHHM.
[TocTpoenue o011ero peneHus: CUCTEMbI TUHEHHBIX YPABHEHUH.

Cucrembl KOOpIMHAT Ha IUIOCKOCTM M B MpOCTpaHCTBE. BekTopbl. OCHOBHBIE
NOHATHA U onpenesieHns. CKaIpHOE, BEKTOPHOE U CMEIIAHHOE MPOU3BEINEHUS BEKTOPOB;
UX ONpeJIeTICHUsI, OCHOBHBIE CBOWCTBA, CIIOCOOBI BHIYMCICHUS U IPUMEHEHUS K PEUICHUIO
F€OMETPUYECKUX 3a/1au.

[Tpsimast AMHUS HA TUIOCKOCTH (pa3JIMYHbIE BUbI YPABHEHUHN TIPSIMON).

KpuBsie BTOpOro nopsiika: onpejeiacHne, KAHOHUYECKUE YpPaBHEHHS, TOCTPOCHUE U
CBONCTBA.

[ImockoCTh U NpsAiMasi B IPOCTPAHCTBE, UX YPABHEHUS U B3aUMHOE PACIIOJIOKEHHE.

[ToBepxHOCTH 2-r0 NOpsIIKA: KAHOHUYECKUE YPaBHEHU s, CBOMCTBA.

MOIYJIb 2 «BBenenue B TeOpui0 MHOkecTB U pynkuuii. [Ipexesa n
HeIPEePHIBHOCTH)

IToHsaTe MHOXKECTBa M dieMeHTa MHOKecTBa. IlogMHoxecTBa. 1lycToe MHOXKECTBO.
Onepaunn Hax MHOkecTBaMu. CBOMCTBA oIlepaldii HaJl MHOXKECTBaMU. PaBEHCTBO IByX
MHOKECTB. UmuciioBele MHOXkecTBa. OkpecTHOCTh TOYKM.  KoMIUIeKCHBIE uMclia —
paclIMpEeHHE IO JECUCTBUTENBHBIX 4Yucel.  KOMIUIEKCHas IUIOCKOCTb, MOIYJb U
apryMEeHT KOMIUJIEKCHOIO YHucjia, MX CBOicTBa. PaznuuHble (opMbl NpeacTaBiIeHUS



KOMIUIEKCHBIX 4yuceln. JIeMCTBHs HaJ KOMIUIEKCHBIMU unciamu. @opmyiia Myaspa. Kopuu
N-OU CTENEHU U3 KOMIIJIEKCHOTO YHCIIA.

Onpenenenue ¢yukiuu. CnocoOsl 3aganus (Qyskuuid. CBoiicTBa  (DYHKIIMIA:
MOHOTOHHOCTb, =~ OIPAaHMYEHHOCTb, YETHOCTb, NEPUOAMYHOCTb. HauOonbiiee u
HauMeHbluee 3HaueHuss GyHkuuu. OOpatHas ¢yHkuusg. Cioxnas ¢yHkuus. OCHOBHbBIE
AJIEMEHTapHble QYHKIUHU U UX TPaPUKU.

Yucnossle nocnenosarenbHocTu. Ilpenen nocnenosarensHocTu. Ilpenen ¢ynkuuu.
IIpenen Ha OeckoHeuyHOCTH. CBA3b apUPMETHUECKUX ONEpaluid Hax QYHKUMSIMH U
npenena. OnpHocTopoHHuE rmpenenabl. OCHOBHbIE TeOpeMbl O Ipefenax (QyHKUUM.
3ameuatenbHble npenenbl. [loHaTne o 6eCKOHEYHO MallbIX U OOJIBIIMX (PYHKIMSIX, CBA3b
Mexay HuMUA. CpaBHEeHHE OECKOHEYHO MabIX (DYHKIMI. DKBUBAJICHTHBIC OCCKOHEYHO
Manble (YHKIMM W HUX HCIOJb30BaHWE IPU BBIUKUCICHUM TNpeaesoB. Boluncienue
npenenoB. OCHOBHBIE MTPaBUJIA PACKPBITUS HEONPEIETEHHOCTEM.

HenpepeiBHOCT, (QyHKIIMM B TOuke W Ha MHOXecTBe. [lpupamenne ¢yHKImy,
HENpepbIBHON B Touke. HenmpephIBHOCTh HEKOTOPBIX JIEMEHTAPHBIX (pyHKIMil. CBOMCTBA
HenpepbIBHbIX (yHKUUA. DopmynupoBKka CBOMCTB (DyHKIIMI, HEMPEPHIBHBIX Ha OTPE3KE:
OrpaHUYECHHOCTh, CYIIECTBOBAHME HAWOOJIBILIETO0 W HaUMEHbLIEro 3HayeHuid. Teopema o
IPOMEKYTOUYHOM 3HAYEHUU HeNpepbIBHON (PyHKUIMU. OZHOCTOPOHHSSI HENPEPBIBHOCTD.
Toukn paspeiBa ¢QyHkuMH U uxX Kilaccupukauus. HMccnepoBaHue QyHKIMM —Ha
HEIPEPHIBHOCTD.

MOAVYJIb 3 «/IuddepennuanbHoe HCUMCTEeHUS (PYHKIUI OTHON U HECKOJIbKHUX
nepeMeHHbIX»

Ornpenenenue Npon3BOIHOM; 3aa4H, IPUBOASIINE K MIOHITUIO IPOU3BOJIHOM.
['eomerpuyeckuii u GU3NIECKU CMBICI Tpou3BOAHON (pyHKIMH. [IpaBuiia HaxoXIeHUS
npousBogHoU. Tabauia Mpou3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIUH.
Huddepennmpyemocts QyHKIINN B TOUKE, MOHsATHE AU depeHinana, He00X0uMoe |
noctatoyHoe ycioBue nuddepennupyemoctr QyHKIUU. ['eoMeTpruIecKuii CMBICT
muddepennuana. [Ipasuna nuddepenuupoBanus. [Ipor3BoHbIE CI0KHONU, 0OpATHOU U
HesiBHOU (hyHKuM. MHBapraHnTHOCTH (popMBI iepBoro auddepennnana.
HuddepenunpoBanue GyHKUNN, 3aJaHHBIX TapaMeTpuiecku. [lpumenenue
muddepenirana B mpuOINKEHHBIX BhIYUCIeHUAX. [Ipon3Boanbie u qudpepeHImas
BBICIIMX NOPsIKOB. OCHOBHBIE TEOPEMBI 0 MU PepeHInpyeMbIX QYHKIMIX U UX
npuiioxeHus (teopemsl Depma, Ponnst u Jlarpanxka, npaBuiio Jlonuranst pacKpbITHS
HeonpeaeneHHoctei). opmyna Teitnopa ¢ octaToursiM uieHOM B popme [leano u B
dopme Jlarpanxka. Berancnenue mpeaenoB mo npasuity Jlonutans. Pa3inoskeHrne 0OCHOBHBIX
aneMeHTapHbIX QyHKIui 1o Gopmyie Teinopa.

Bexkrop-dynkius ckanspHoro aprymenta. [lonstue kpuBoi. KpuBusHa u kpyueHue.
Paanyc xpuBu3HBL

VYcnoBust MOHOTOHHOCTH PyHKIMH. CTallUOHAPHBIE U KPUTHUYECKUE TOUKH.
JlokanbHBIC SKCTPEMYMBI (DYHKITUH, HEOOXOUMOE M IOCTATOYHBIE YCIOBHUS IKCTPEMyMa.
Cxema uccienoBanus PyHKIUM Ha SKCTpeMyM. OTbICKaHUE HauOOBIIIETO U
HAaMMEHbBIIIETro 3HaUeHUuM (DYHKIMHU, 3aJaHHOM Ha oTpe3Kke. BrIMyKI0CTh GYHKIIMU U TOUKHU
nepernda. ACUMITOTHI KPUBBIX: TOPU30HTAIbHBIE, BEPTUKAJIbHBIC, HAKIOHHBIE. OO111ast
cxema HcclieoBaHusl QYHKIHN U MOCTPOCHUS UX TpadUKoB.
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[IpoctpanctBO R”. OTKpBITBIE, 3aMKHYTbIC, JHWHEHMHO CBS3aHHBIE, BBITYKIIbIC
MHOKecTBa. Ompenenenne QYHKIUM ABYX W HECKOJbKUX MepeMeHHbIX. O0macTh
omnpeneneHus. DJIEMEHTapHas IMOBEPXHOCTh Kak Trpaduk IIagkold (yHKIMH ABYX
nepeMeHHbIX. CriocoOnl 3amanusi. ['eomerpuueckuit cmbica. Jlunuu ypoHs. [lpenen u
HENPEPbIBHOCTh (YHKUMUA HECKOJbKUX MepeMeHHbIX. Touku paspbiBa (QYyHKIMIA.
®opMyIHpPOBKA OCHOBHBIX CBOMCTB (DYHKIIMI, HEMPEPHIBHBIX B 3aMKHYTOM OrpaHUYEHHON
obnmactu. YacTHble TPOU3BOAHBIE (YHKIHMM HECKOJIBKUX TMEPEMEHHBIX M  HX
reoMeTpuyeckuii cmbici. JuddepenuupyeMocTs GyHKIHUNA HECKOJIBKUX TMEPEMEHHbIX.
Heobxoaumoe yCIIOBUE b depeHuupyeMocTH, JNOCTaTOYHOE yCJIOBHUE
muddepennupyemMoctd PyHKIIMU HECKOJIbKHUX IMepeMeHHbIX. [lomueiii nuddepennuan u
€ro reOMETPUUECKUN CMBICII.

HNuBapuantHocTh popmbl nosHOTO nuddepennmana. CinoxHas U HesiBHaS (yHKIUS
HECKOJIBKUX IIEPEMEHHBIX.

KacarenpHas IIIOCKOCTh M HOPMaJb K MOBEPXHOCTHU. [ Ipon3BoIHAs IO HATIPABICHHUIO.
I'paguent ¢pyHKIMU U €To CBOMCTBA. YacTHBIC MPOU3BOAHBIE BHICIINX MOPSIKOB.

OKcTpeMyMbl  (QYHKLUMA HECKOJbKMX IepeMeHHbIX. Heobxoaumoe ycioBue
JKcTpeMyMa. JlocTaTouHble yCIOBHS MakCHUMyMa U MUHUMYyMa. Y CIIOBHBIM 3KCTPEMYM
(GyHKUMNA HECKOJbKHUX MepeMeHHbIX. Meroa Muoxutenen Jlarpanxka. Haxoxxnenue
YCJIOBHOT'O DKCTpeMyMa meTonoM Jlarpanxka.

MOAYJIb 4 «HTerpajbHoe ucuuciaeHne QyHKIUM 0JHOM mepeMeHHbIX»

[Tonsatue mepBooOpazHor ¢GyHkuuu. HeomnpeneaeHHbI HUHTErpal U €ro OCHOBHBIE
cBoiicTBa. Tabnauna ocHOBHBIX UHTErpanoB. OCHOBHbIE METOAbl MHTETPUPOBAHUS: 3aMEHA
NEPEMEHHOM, MHTErPUPOBAHUE IO YacTsAM. VMIHTerpupoBaHue pallMOHAIbHBIX (YHKIIMMA.
WNHTerprpoBanre HEKOTOPHIX MPOCTEUIINX UPPAMOHAIBHBIX (PYHKIUN, HHTETPUPOBAHKE
TPUTOHOMETPUUYECKHUX U TPAHCIICHACHTHBIX (PYHKIUH.

3ajmaun, NOPUBOASIIME K IOHATHUIO ONPEAECIEHHOTO HHTerpana. OmnpeleneHHbIN
UHTErpajJl M €ro CBOWCTBa (JIMHEWHOCTh, MOHOTOHHOCTb, TEOPEMbI O CpelHeM U 00
ornenke). CyliecTBoBaHHE IMEPBOOOpa3HON OT HempephiBHOW (yHKIuu. MHTErpan c
nepeMeHHbiM BepxHuM Tmpenenom. @Dopmyna Herootona — JleliOnuna. Metomas
BbIUKCIICHUS. ['eomeTpuyeckue U QU3NYECKUE MPUIOKEHHSI ONMpPEIEICHHOI0 MHTerpasa.
HecoOctBennble wuHTErpasibl 1 u 2 poaa, ux BbluucieHue. [Ipu3Haku cXoguMOCTH
HECOOCTBEHHBIX UHTETPAJIOB.

MOAVYJIb 5 «O0bikHOBeHHBbIE 1M (] depeHIHAIBHbIC YPABHEHU

3amaun, mnpuBoAdmmMe K AuddepeHIranbHbIM  ypaBHeHHsAM. OmnpeneicHue
muddepeHInanbHOT0 ypaBHEHMsI, €ro mnopsaka u pewmeHud. 3agada Komwm u teopema
Komm ansa ypaBuenuit 1-ro nopsiaka. OcHoBHbIE TUIBI JudPepeHInanbHbIX ypaBHEHUH 1-
ro Mopsijika.

Huddepenuuansuple  ypaBHEeHHUs  BbICIIMX — mopsakoB. Juddepenuuanshbie
ypaBHeHHUs1 BTOporo mopsiaka. OOmiee u uactHoe pemienus. JuddepeHnuaibHbie
YpaBHEHHUS BBICIIUX MOPSAIKOB, JOIMYyCKalollue IOHWXKEHUe mnopsaka. JluHeinbie
nuddepeHnraIbHble YpaBHEHHs! BbICIIUX NOPSAIKOB. JIMHEWHbIE 0IHOPOAHbBIE YPABHEHHUS.



OyngameHTanpHbli Habop pemeHuil. Jluneitnsle omHOopoaHble nuddepeHaNIbHbIC
YPaBHEHUS N-TO MOPSAJKA C MOCTOSTHHBIMU KO3 (uureHTamu. JInHelHble HEOTHOPOIHbIE
muddepeHranbHble YpaBHEHUS BBICHIETO MOPs/IKa C MOCTOSSHHBIMU KO3 (ULIUEHTaMH U
CHeuaIbHOrO BUa NpaBoi 4acThio. TeopeMbl 0 CTpYKType 0OIIEro pereHus JMHEHHOTo
ONHOPOAHOTO W  JIMHEMHOTO  HEOJHOPOJHOrO  ypaBHEHHWW  N-ro  NOPSAKA.
Xapakrepuctuyeckoe ypaBHeHue. DyHIAAMEHTaJIbHAs CHUCTEMa PELICHUH JIMHEWHOIO
OJTHOPOJHOTO  JAU(QepeHnanbHOr0  ypaBHEHUs. MeToasl  peleHusl  JIMHEHHBIX
OJIHOPOJIHBIX M HEOJHOPOJIHBIX JAU(PepeHInanbHbIX YpPaBHEHUH C IOCTOSHHBIMU
kKod(ppuneHTamu.

Cucrembl nuHEHHBIX auddepeHmanbHbiXx ypaBHeHuH. Pemenue cucrem OY B
MaTpU4IHO# dopme.

MOJAVYJIb 6. «Psaab»

Uucnoseie psanpl. Cymma uucnoBoro psaa; Ilonsarne cxopsamerocss psiaa.
HeoOxonumplii  mpu3Hak  cXOAUMOCTH.  JlocTaTouHble  NPU3HAKK  CXOJUMOCTHU
NOJIOKUTENIbHBIX PAAOB. ['apMOHMYECKUN PAA. OTaJOHHBIE PsAbl. 3HAKONIEPEMEHHBIE
psanel. 3Hakouepeayromuecs psabl. [lpusznak JleiiOHuna. AOcogtOTHAasE W yCIOBHas
CXOAUMOCTb YUCIIOBBIX PSIOB.

Crenennbie psgel. Teopema AOenst MutepBan, paguyc U 00J1acTh CXOAMMOCTH
CTENEHHBIX psAoB. Pa3noxkenue GyHKuMil B creneHHbie psaabl. Mcrnoib3oBaHue CTENEHHBIX
PAIOB 1JIs1 TPUOJIMKEHHBIX BHIYUCICHHM.

Tpuronomerpuueckue psgsl Dypne. Teopema upuxie. Paznoxenue GyHkumii B
psan @ypre. Paznoxenue B psan Oypbe YETHBIX U HEUETHBIX (PYHKITUH.

MOAYJIb 7. «Teopusi BeposITHOCTEH»

Cnyudaiinoe coObiTie. OCHOBHBIE OMpeNeNeHusT U KiacCcupuKamus COOBITHH.
Onepanuun  Haj ciydailHeIMH  coObITHsIMU.  Aunredpa coOwitmil. Kiaccuueckoe,
reOMETPUUYECKOE, AKCHOMATHYECKOE OMPEJCIICHNE BEPOSITHOCTU CIYy4ailHOTO COOBITHS.
CBouCTBa BEPOATHOCTH. BEpOSATHOCTHOE NPOCTPAHCTBO KAaK MaTEMaTHYECKas MOJEIb
CIIy4allHOTO JKCIIEPUMEHTA; JUCKPETHOE BEPOSITHOCTHOE NPOCTPAHCTBO. BeposTHOCTH
JIOCTOBEPHOTO U HEBO3MOXKHOTO COOBITUH. OCHOBHBIE TEOPEMBbI TEOPUU BEPOSTHOCTEM.
VYcnoBHas BeposATHOCTh, GopMyia nosnHod BepoaTtHocTu. Dopmyna baiieca. IloBTopHbIe
He3aBucuMble HcnblTaHus. Popmyna bepnymu. IlpenenpHble TEOpemMbl I CXEMBbI
bepuymmu (popmyner Ilyaccona u Jlamnaca). HauBeposTHeiiiee 4YHCIO TMOSBICHUS
COOBITHH.

CnyvaiiHasg BenuunHa. J[MCKpeTHbIE Ciy4daiiHble BEJIMYMHBL. [IpuMepbl 3aKOHOB
pacmpeneneHus NUCKPETHON CIy4alHOW BEIMYUHBI (OMHOMHAIBHOTO, T€OMETPUIECKOTO,
Ilyaccona). YUwucnoBele  XapakTEPUCTHKU: MaTEMaTHUYECKOE OKHMJAHWE, JUCIEPCHSL.
HenpepriBHbIE ciTydailHble BETUYMHBI. 3aKOHBI PaCIpeeIeHUs] HEMPEPHIBHBIX CITyYaHBIX
BEJIUYMH (paBHOMEpPHOE, IOKa3aTeabHOE, HOpMalbHOE). DYHKIUSA paclpeaesieHus,
IUIOTHOCTh BEPOATHOCTH W YHCIIOBBIE XAPAKTEPUCTHUKU: MATEMATHUYECKOE OYKHUJIAHMUE;
IUCIIEPCUsl, CpENHEE KBaApaTUYECKOE OTKJIOHEHHE. TeopemMbl O MaTeMaTH4ECKOM
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O)KMJIAHUU WU JUCIIEPCHH; BBIYMCICHHE MAaTEMaTUYECKOTO OXUIAHUA W IHUCIEPCUU IS
HEKOTOPBIX pacmlpe/iesieHnii, KoBapuanus, Kod3((UIHMEHT KOppeIsluu; HEPaBEHCTBO
YeOsbI11eBa; 3aKOH OOJIBILIUX YHUCEIL.

MOAVYJIb 8. «<OcHOBBI MATEMATHYECKOM CTATUCTUKM

3ajaud MaTEeMaTHMYeCKON CTAaTUCTHKHU. ['eHepanbHasi COBOKYNHOCTb U BBIOOpKA.
Bapuanuonnsiii  psna.  Ilonmuron wactor, rucrorpamma. Owmupuyeckas —(QyHKIUS
pacnpenenenus. HaxoxJeHue HEU3BECTHBIX I[apaMETPOB PACIpPENEICHMs 10 BBIOOPKE.
CraTucTrueckoe OllCHUBAHUE MMapaMeTPOB pacnpeaeneHus. TpeboBaHus, npeabsBiIsIeMble
K CTaTUCTUYECKUM OLIEHKaM. ToueyHble OLEHKU MapaMeTpOB paclpeiesieHus 1o BbIOOpKe
U HUX XapaKTePUCTHKU: HECMEIEHHOCTb, 3((EKTUBHOCTb, COCTOATEIBHOCTb. MeTox
MOMEHTOB U METOJI HauOOJBUIEro Mpapnononoous. IHTepBagbHbIE OLEHKH NapamMeTPOB
pacnpeneneHus. JloBepUTEIbHBIE  WHTEPBAJIBI  CTAaTUCTHYECKHX  ITapaMETpOB.
JloBEpUTEIbHBIE HMHTEPBAIBI JUIA OLICHKM IIapaMETPOB HOPMAJIBHOTO PaCIpEIEIeHUS.
Cratuctuueckue MeToAbl O0pabOTKM  AKCIEpUMEHTANbHBIX JaHHBIX. [IpoBepka
cratuctnueckux rumnore3. Kpurepuit Ilupcona u ero npumenenne. @yHKIMOHAIBHBIE U
CTaTUCTUYECKME 3aBUCHMOCTH. OJIEMEHTBl TeOopuu Koppemsinuu. KoppemanuonHas
Tabauua, ko3ppuurent koppeasauuu. JIuauu perpeccun. Meroa HauMEHBIINX KBaIpaToB.
Bnusinue BbI00pOoYHOro KO3 pumeHTa KOppeasluy Ha TECHOTY CBSI3U PACCMATPUBAEMBIX
npu3HakoB. OTHOPAKTOPHBIA JUCTIEPCUOHHBIN aHAIU3.

5.3. JIabopaTopHbie padoThI
VY4eOHBIM TIaHOM JTA00PATOPHBIE pabOTHI HE TIPETYCMOTPEHBI
5.4. IlpakTHyecKkne 3aHATUSA

OYHASA ®OPMA OBYUEHUA
Tabmumna3. Temarnka, hopma npakruueckux 3ansatuit (I13) u ux TpymoeMkocThb

IHopsiakoBbI HOMEP MOAYJIS. IIpumepHas TeMaTuKa 3ausTHi U popma ux | Tpynoem-
Hean npakTHYeCKUX NpoBeIeHUs KOCTb
pﬁﬁOT B Jacax
Moayas 1 1) Matpuuibl v 1eicTBUS HaJ HUMH.
Hean: chopmupoBars npeacras- | 2) Beraucienne onpeaenurenaeii BTOporo,
JeHuss 00 OCHOBHBIX IOHSTHAX | TPETHETO U BBICIIUX MOPAAKOB. [Ipumenenue 20
JUHEWHON U BEKTOPHOH anreOphl | CBOMCTB OMPEISTUTENCH I UX BBIUYNCICHUSI.
U UX CBOWCTBAX; MuHOpbI 1 anredbpanyecKue JOMOTHEHHS

00yuuTh paznu4yHbIM MeTozaM U | 3) HaxoskneHune oOpaTHON MaTpHIlBI, paHTa
QIropuTMaM pEUICHUs THUIOBBIX | MATPHULIBIL.

3a/1a4, METOoJlaM MOCTPOCHHS Ma- | 4) PermeHune cucTemMbl TUHEHHBIX
TEMAaTUYECKOW MOJEIU U COAEp- | ypaBHEHMI MeTonoM ['aycca, ¢ IoMOIIbIo
KATEIHbHOM HMHTEPIIPETAIlMU T0- | 00paTHOU MaTpuIlsl, mo ¢popmynam Kpamepa.
JYYEHHBIX pe3yJbTaToOB, NpH- | PereHue cuctem JIMHEHUHBIX OJTHOPOIHBIX
BUTbH HaBBIKU YETKOTO (popMyiH- | ypaBHeHMI. Penienue 3anaq, mpuBOISIINX K
poBanus 3anaun U Haxoxxzaenus | CJIVY.

COOTBETCTBYIOUIMX aJNrOpUTMOB | 5) CHcTeMBbl KOOPJIMHAT HA IJIOCKOCTH U B
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Y METOJIOB €€ PELLEHUS;
NoKa3aTb NPUMEHEHUs METOJI0B
anreOppl U aHAIUTUYECKOU Ieo-
METPUH K PEIIeHHI0 IpaKTu4ec-
KHX 3a7a4;

pa3BUTb YMEHHUS CaMOCTOSATEINb-
HO M3y4aTh YYEOHYIO U HAYUHYIO

JUTEPATYPY.

MIpOCTpaHCTBE. BhrunciaeHue JIMH OTPE3KOB,
IJIOLIa/Iel TPEYrOJIbHUKOB U MHOTOYTOJIBHUKOB.
Pemrenue 3a1a4, UCTIONB3YIOUIMX (POPMYITBI
JICJIEHUS OTpE3Ka B 3aJaHHOM OTHOLLEHUH.
[TocTpoenue TMHUM 110 YPaBHEHUIO B TOJISIPHOM
CUCTEME KOOpJUHAT.

6) Bextopsl. JIunelinesie onepanuu. [Ipoexiiun
BEKTOPA U €ro KOOpAHHATHL. Pa3iioxenue mo
6azucy. CkaJisipHOE IPOU3BEICHUE BEKTOPOB.
Yrois Mexay BEKTOpamu. Y CIIOBUE
OpPTOTOHAJILHOCTH BEKTOPOB

7) BexTopHOe 1 cMeIIaHHOE POU3BEICHUE
BEKTOPOB, CBOMCTBA. [ eomeTprnueckue u
MEXaHUYECKHE IPUIIOKEHUs. Pemenne
npoeCCHOHATBHBIX 3a]1a4.

8) CocraBiieHre ypaBHEHHUH MPSIMBIX, IEPEXO]] OT
OJIHOTO BHU/Ia YPaBHEHUH K JPyroMy, pelIeHue
3a/1a4, UCIIOJIb3YIOIUX YPABHEHHUS MIPSIMBIX.

9) Kpussie 2-ro nopsizika, IpuBeACHUE K
KaHOHUYECKOMY BHUJly MX YPaBHEHUH.
[TocTpoenue auHMI BTOPOro MOpsKa O UX
ypaBHeHusAM. [lapamerpuueckoe 3ananue
KpuBOU. Pemrenne nmpukiagHelx 3a1a4y

10) ITnockocTh ¥ MpsiMast B IPOCTPaHCTBE, UX

YpPaBHEHUsT UM B3aUMHOE  PACIOJIOKCHHE.
OnpeneneHue yrjioB MEXIAy IUIOCKOCTSIMM,
NPSAMBIMH, MEXIy MNpPAMOA UM  IUIOCKOCTBIO.

Pemenue 3agad Ha cocTaBieHUE ypaBHeHI/Iﬁ
TIJIOCKOCTH.

Mopnyas 2

eab: wW3ydyeHHME  OCHOBHBIX
MOHSATUA TEOPUHM MHOXKECTB H
YHUCIOBBIX (PyHKLUH, ompenere-
HUH, TEOPEM U METOJI0B, POopMHU-
pyIoLMX O0IIyl0 MaremMaThdec-
KyI0 TOATOTOBKY U pa3BUBaIO-
HIMX a0CTPaKTHOE, IOTUYECKOE U
TBOPUYECKOE MBIIICHUE;
HAYYUTh CTaBUTHh U PEIaTh Ma-
TEMaTUYECKHE 3aJauH, CTPOUTH
U HCCJIEeIOBAaTh MaTeMaTHYECKHE
MOJIETI Pa3JIMYHBIX COCTOSIHHUM
U TIPOLIECCOB;

OBJIaJIEHUE CIIOCOOHOCTHIO M3Ja-
raTb ¥ KPUTHYECKH aHAIU3HPO-
BaTh IMOJydaeMylo HH(pOpMa-
IUIO.

1) Martematuyeckue CUMBOJIBL. MHOKECTBO,
OonpeAeseHus1, CBOMCTBA. UMCIOBBIE MHOXKECTBA.
Kommnekcusie uncna. Mx nzobpaxenue Ha
YHUCJIOBOU IIJIOCKOCTH. MOyJIb, apTyMEHT,
anrebpandeckasi, JPUTOHOMETpUYECKas U
nokaszatesbHast OpMbI KOMIUIEKCHBIX YHUCEIT.
Onepanuu HaJ KOMIUIEKCHBIMU YHCIIAMH.

2) OkpecTtHOCTh ToukH. Haxoxaenue obnacreit
onpexaeneHust pyHkiuit. OOCykaeHNE 00INUX
CBOWCTB (PYHKIMH. DIIeMEHTapHbIC ()yHKITHH.

3) [Ipenen yucnoBoOil MOCIETOBATENEHOCTH.
[Ipenen pynkuuu. CBolicTBa IpeEoB.
beckoneuHo Masnbie 1 OECKOHEYHO OONbIINe
BEJIMYMHBL. VIX cpaBHEHHE. ACUMIITOTUYECKHE
paBEHCTBa.

4) OcHOBHBIE ITpaBHJIa PACKPHITHS
HEONPEeIeIEHHOCTEN.

5) HenipepbIBHOCTH (PYHKIIMH B TOYKE U HA
unTepBane. Touku pa3peiBa, UX KiaccuuKarms.
HccnenoBanme GyHKIMIA HA HETPEPHIBHOCTB.
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Moayas 3

Hean: M3y4CHHEC OCHOBHBIX IIO-
HATUHN quddepeHnnaIbHoro uc-

1) IlpaBuna quddepenumporanus. Tabauma
MIPOU3BOIHBIX AJIEMEHTaPHBIX GyHKITUH.
[IpousBonHasi CilOXKHOW, OOpaTHOHM, 3alaHHOM
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YHCIICHHS, TPHOOPETCHNE HABBI-
KOB TMPUMEHEHUSI METOAOB Au-
(dbepeHInaIbHOTO HCYUCIICHUS K
PEIICHHUIO MPAKTUYECKUX 33]1aY;
OBJIaJIEHUE CIIOCOOHOCTHIO M3Ja-
raTb ¥ KPUTHYECKH aHAIU3HPO-
BaTh TONydaeMyr wuH(opMa-
1IUIO;

dbopmMupoBaHUE YMEHHS  CTa-
BUTH U pelIiaTh MaTeMaTHYECKHe
3aJ]auu, CTPOUTH M HCCIIEIOBATh
MaTeMaTHYeCKUe MOJIENH pas-
JIMYHBIX COCTOSIHMM W MpoLec-
COB.

HESIBHO, TMapaMeTPUYECKH (yHKITHH.
Jlorapudmuueckas npousBojaHas. [IpousBoaHbie
BBICIITNX TIOPSIIKOB.

2) OcHOBHBIE TE€OpPEMBI TU(HEPEHIINATHLHOIO
ucuucnenus (depma, Poms, Jlarpanxka) u ux
reoMeTpuuecKas wunocTpauus. Packpeitue
Pa3HbIX HEONPEAEIEHHOCTEN C IOMOILBIO
npasuia Jlonurans.

3) Auddepenuman GyHKINHU, €T0 TEOMETPHYEC-
kuii cmbicil. [Ipumenenue nuddepennuana B
MpUOIMKEHHBIX BBIYHCICHUAX Pemenne
reOMEeTPUYECKUX U (PU3UUECKUX 3a]ad,
HCIOJIb3YIOLIUX [TPOU3BOIHYIO

4) UccnenoBanue GyHKIMA HAa MOHOTOHHOCTD U
sKkcTpeMyM. OTBICKaHNE YYaCTKOB BBITYKIIOCTH,
BOTHYTOCTHU M TOUYEK Nepernda rpapuka
¢yskmn. OThICKaHWE aCHMITTOT TpaduKa
¢yskimu. O0mias cxema IMOJHOTO UCCIIE0OBaHUS
(YHKIIMY OJTHON TIEPEMEHHON U TIOCTPOCHUE UX
rpaduKoB.

5) ®ynkuuu HeckoJbkux nepeMennsix (OHIT),
obnacte onpenenenus. [locrpoenne nuuuit
yposHsl. [Ipenen pyHKInM 1ByX nepeMeHHBIX.
HenpepbIBHOCTh PyHKLIMHU B TOUKE U B 00JaCTH.
6) Beruncnenue yacTHbix npousBoaHbix OHII.
YacTHble MPOU3BOHBIE BBICIIUX MOPSAKOB.
[IpousBonHas crnoxHOW (yHKIMU. Brrancienne
nonHoro nuddepennmana. [IpudnmwkenHoe
BBIUMCIICHUE 3HAYCHHE (DYHKIIUU JIBYX
MIePEMEHHBIX.

7) Pemenue 3aa4, CBI3aHHBIX C IPAJUEHTOM, C
MIPOU3BOIHOM MO HamnpasieHuto. CocraBieHue
YpaBHEHUH KacaTeIbHOW INTIOCKOCTH U HOPMAaJIH K
MIOBEPXHOCTH.

8) DKCTpeMyM byHKITUN HECKOJIbKUX
nepeMeHHbIX. HauOomnbinee u  HauMeHblee
3HaYeHWe (QYHKIMM B 3aMKHYTOW 0O0IacTH.
VYCIoBHBIN AKCTpeMyM (YHKLUMH HECKOJIbKUX
IepeMeHHbIX. Merton MHoxutenei Jlarpanxa.
HaxoxxaeHue yClI0BHOTO 3KCTpEMyMa METOJIOM
Jlarpanxa.
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Monayan 4

IMean: oBIageTh OCHOBHBIMHU
MOHSTUSMH WHTETPAIBHOTO HC-
YUCJICHUS, HaBbIKaMHU YCTKOI'O
dbopMynupoBaHUs 3a7auu, MOCT-
pPOCHUA W HCCICAOBAHHA MaTe-
MaTHUYECKUX MOJIeTIeH pu perie-
HUMW TIPUKIAOHBIX  3aaa4 10
HAIPAaBIECHUIO MOJITOTOBKHU.

1) IlepBooOpaznas. Heonpenenéuupiit mHTETpa
U ero cBoiicTBa. Tabnuiia OCHOBHBIX HHTETPAJIOB.
OCHOBHBIE METO/Ibl UHTEIPUPOBAHUSA:
MOJIBEICHUE TIO/ 3HaK MU QepeHImana, 3aMmeHa
MIEPEMEHHOM, HTHTETPUPOBAHUE T10 YACTSM.

2) Paznoxxenne ApoOHO-paIMOHATLHON (DYHKIIUN
Ha mpocTeiiue apodu. MHTerpupoBaHue
paIMoOHAIBHBIX IPOOeH.

3) UuTerpupoBanue HEKOTOPHIX TPUTOHOMETPH-
YECKHUX M PPAIHOHATBEHBIX (DYHKIIHIA.
HNHTterpupoBanre HEKOTOPBIX UPPALIMOHATIBHBIX
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BBIPXXCHUI C TOMOIIBI0 TPUTOHOMETPHUIECKUX
MOACTaHOBOK.

4) 3agaum, MPUBOJAIINE K TTOHSATHIO
ONpeNIEIEHHOT0 UHTErpaga. AHAIUTHYECKOE
onpexaeneHue, ceoricrea. Popmyia Herotona-
JleitOHua. 3aMeHa IepeMeHHOM B ONpeaeiEH-
HOM HHTerpajie. UHTErpupoBaHue Mo 4acTsIM.
5). Beruucnenue mioraiei miockux Quryp,
JUTMH YT, TUIOIIAIU TOBEPXHOCTH OOBEMOB TEI
BpanieHus. Penenue npukiaaHbIx 3a1a4.

6) OusndecKue IPUIOKEHUS ONPeIeIEHHOTO
uHTerpana. Pemenne nmpodeccrnoHalbHbIX 3a1a4.
7) HecoGcTBennnie naTerpaisl. MccnenoBanue
Ha CXOJAMMOCTh HECOOCTBEHHBIX UHTEIPATIOB
MEepBOro u BTOporo poaa. [lpuznaku
CpaBHEHHUS.

Monyas 5
Heab: HayuuTh pemarh

1) Juddepennmansusie ypapuenus. Oomiee u
gacTHoOe pemrenns. 3amxada Komm. YpaBHeHuUs ¢
Ppa3AeISFOIMMHUCS TIEPEMEHHBIMU U YPaBHEHHS.
2) Onnopoansie nuddepeHnransHple ypaBHEHNUS,
JUHEHHBIEC U ypaBHEHUs bepHysu.

3) AuddepeHuanbHble ypaBHEHHS B MOJTHBIX
muddepeHnnanax 1 MpUBOAAIIMECS K HUM.

4) 'eometpus nudpepeHIHaTbHBIX YpaBHEHUH

nuddepeHnranbHble ypaBHEHHS, nepBoro nopsiaka. [Toyne Hanpasnenuit. Meron 16

CTPOMUTH U UCCIIEIOBATh H30KNIKH. Perrenne mpuKkIaIHeX 3a1ad.

MaTEMATUIECCKUE MOJICITN 5) Auddepennmansapie ypaBHEHHS BBICIIIAX

pa3IUIHBIX COCTOSIHUN U IIOPAAKOB, 3a1a4a Kommm. I[I/I(I)(I)epeHHI/IaJ'ILHBIC

TIPOIIECCOB; YpaBHEHU:, NOIIYCKAOIIKUE IIOHWKECHUE TIOPSIIKA.

COBEpIICHCTBOBAHHE JIOTTYEC- 6) Jlunelinsle ogHOPOIHBIE TU(PEepeHINATBEHBIE

KOTO H ANTOPHTMHYECKOTO YPaBHEHUS BBICIIIETO MOPAAKA C TIOCTOSHHBIMHU

MBILUTEHAS; CTIOCOBHOCTH KOB(b(?I/IHI/IeHTaMH. XapaKkTepuCTHICCKOE YpaBHEHUE.
JluHeitHbIe HEOAHOPOIHBIE TU(PepeHINANTEHBIC

aHaTSHPOBATE HOTYHaCMYI0 YPaBHEHUS BBICIIIETO MOPSAIKA.

MH(OpMAIIHIO. 7) lnddepeHnnanbHble ypaBHEHHS HEOJHOPOIHEIE C
MOCTOSIHHBIMHU KO3 QHUIIMEHTAMH U CIICIIHATHLHOTO
BHU/Ia IPABOM 4acThi0. METOIbI UX PEIICHUS.
8) HopmanpHas cucrema nuddhepeHnnanbHbIX
ypaBHeHuil. O0miee pemenue. 3agada Koo, Meron
uckmouenus. CrucremMa JTHHEHHBIX
nuddepeHIUaTBHBIX YPABHEHUH ¢ TTOCTOSTHHBIMU
kodurmenTamu. Pemmenne npukTaIHBIX 3a1ad.

Mopayas 6 1) Yucnossle paapl. CX0AUMOCTb U CyMMa psija.

Ilean: oB1ageTh OCHOBHBIMU Heo6xoauMblil mpu3HaK CXOAUMOCTH psija.

MOHATUSMHU TEOPUHU PAJLIOB, JlocTaTouHble NPU3HAKHA CXOAUMOCTH

HAYYHUTHCS PACKIAbIBATH 3HAKOIIOJIOKUTENBHBIX PSJIOB.

CTETICHHBIE ¥ (PYHKIIMOHAIBHBIE | 2) 3HAKONIEPEMEHHBIC PSIbIL.

PAIbI; OBIIAJICHUE CTYICHTaMU 3nakouepenytonuecs psaasl. [Ipusznak JleiOnuia.

HEOOXOUMBIM MaTEMAaTHUYECKUM | AOCOIIIOTHAS U YCIOBHASI CXOJIUMOCTD YHCIIOBBIX

anmnapaToM, MO3BOJISIFOIIUM psaOB.

aHaJU3UPOBATh, MOACIUPOBATE | 3) OyHKIIMOHAIbHbIE pAbL, 00acTh

Y penaTh NpUKIagHbIE 3a/1a4n cxomumoctu. CreneHHeie  psapl.  CBoMCTBa 14

I10 HAIIpaBJICHUIO MTOATOTOBKH;

CTCIICHHBIX PAOOB.
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pUOOpETEHUE HABBIKOB YETKOTO
(bopMyaMpOBaHUs 3a1a4H U
HaXO0X/IEHNUS COOTBETCTBYIOIINX
QJITOPUTMOB U METOJIOB €€
pelIeHus.

4) Panel Teitnopa u Maknopena. HeoOxonumsie
yCIIOBUS pa3iiokeHNs. OCHOBHBIE Pa3I0KEHNU.
S)[TpuONMKeHHBIC BBIYUCICHUS C ITOMOIIBIO
PAIOB.

6)  Tpuronomerpuueckue  psagsl  Dypebe.
OproHopMuoBaHHas cucreMa (yHkIuid. Teopema
HMupuxne. Panel @ypbe uisl YETHBIX M HEYETHBIX
GbyHKIUH. Pasnosxxenue byHKIUH B
TPUTOHOMETPUUYECKHE PAIBL Pemenue
IIPUKJIAIHBIX 33Ja4.

Monyas 7.

Iean: oB1ageTh OCHOBHBIMH I10-
HATUSIMHA TEOPUH BEPOSITHOCTEN,
OCHOBHBIMH METOJIaMH
MMOCTAHOBKHU U PEILICHUS
BEPOSITHOCTHBIX 33]1a4;

1) Boruncnenue BeposiTHOCTEN B KJIaCCUYECKOM
CXEME.

2) CiryqaiiHble COOBITHS 1 X BEPOSTHOCTH.

3) @opmyna noaHo BeposTHOCTH. Dopmyra
baiieca. Pemenue npukinaaHbix 3aaad.

4) OcBoenue cxembl bepnysuiu. [Ipumenenue
bopmynsl beprymm.

OBJIaICHUE CTYICHTAMHU 5) IlpumeHeHue JTOKaIbHOW U MHTETPATBLHOM 10
HEOOXOMMBIM MaTEeMaTHYECKHM | reopem Myaspa — Jlamuaca.
alrapaToM T€Opnu 6) Cnyuaiinas BenuuuHa. JluckpeTHoie
BEPOATHOCTEH, MO3BOIAIONINM Clly4aifHbI€ BEJIMYMHBI. 3aKOHBI pacpeIeIeHUs
aHaIN3UPOBATh, MOACIUPOBATE | nyckpeTHOM cilydaitHO# BenUUnHBL. UKCIoBbIC
U pelIaTh NPUKIaIHbIE 331a4H XapaKTePUCTHKI.
110 HANPaBJICHUIO IIOATOTOBKH, 7) HenipepbiBHAs CitydaiiHasi BETUUMHA.
NPHOOPETEeHNE HABBIKOB YETKOTO JuddepernnanbHble 1 HHTErpaIbHBIC (YHKITHA
hopmyMpoBaHus 324K 1 pacnpenenenus. YnciaoBble XapaKTePUCTUKH.
HaXOKIACHHUA COOTBCTCTBYIOIINX | §) [TpriMepsl HENIPEPBIBHBIX PACIPECTICHHIA.
AJIFOPUTMOB M METOJIOB €€ PaBHOMEpHOE, SKCIIOHEHIMATILHOE K HOPMAIILHOE
PCIICHUA. pacnipenenenusi. 3akoHsl O6ompmmx yucen. L. IT.
T. Pemienre npukIIaiHbIX 3a/1a4.
Mopayas 8. 1) 'enepanbHas COBOKYNHOCTb U BHIOOpKA.
Ieas: OBIAAETh OCHOBHBIMU | [lepBuuHas 0OpabOTKa U MPEACTaBICHHUE
MOHATUSAMH ~ MAaTeMaTHYeCKOH | TaHHBIX.
CTaTUCTHKH, metoaamu | 2) I'padpudeckoe npeacraBieHue SMOMPUIECKUX
00pabOTKH IKCIIEPUMEHTANBHBIX | MaHHBIX [locTpoeHne sMmupryecKkux GyHKIHNA
JTAaHHBIX; oBlajieHue | pacnpeaenenus. [lonurox, rucrorpamma.
CHIOCOOHOCTBIO kputndecku | 3) ToueuHoe orleHHMBaHHE HEN3BECTHBIX 20
aHAJIM3UPOBATh HOJy4YaeMylo | MapaMeTpoB pacnpeeseHus Mo BEIOOpKe.
uHpopmanuio, npuodperenue | 4) UntepBanbHOe onieHnBanue. [lonsatue o
HaBBIKOB  TPEACTaBIATh U | COCTOSTENLHOCTH U HECMELIEHHOCTH OLIEHOK.
0o0pabatbIBaTh pe3ynbTtatel | 5) [IpoBepka cTaTUCTUYECKUX THIIOTES.
AMIUPHUECKUX JaHHBIX | 6) MHOromMepHble 1aHHble. OLeHKa B3aUMOCBSI3U

CTaTUCTUYCCKUX I/ICCJ'ICI[OBaHI/II\/'I;
U3y4YCHHE Pa3IMYHBIX MOIXO00B
K BBIOODY ¥  IOCTPOCHUIO
MOJIETI CITy4aifHOTO mpolecca,

METOJIUKH oTpeeNeHus
napaMeTpoB MO/JIeIN;
npuodpereHne HAaBBIKOB
dbopMynaMpoBaHUS  3adauyd U

HaxXOXACHUSA COOTBCTCTBYIOIIHX
AJITOPUTMOB U~ MCTOIOB €C

nepeMeHHbIX. Koppersanus.
7) VYpaBHeHue perpeccun MeToa HauMEHBIIUX
KBaJpaToB M CBSA3b MEXIY IapameTpamu
YPaBHEHHs M TOYEYHBIMHU OLICHKamu. Pemenue
npoeCCHOHATBHBIX 3a]1a4.
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peneHusl.

6. CamocTosiTesqibHAs padoTa 00y4aroUMXCH U TEKYIUH KOHTPOJIb UX YCIIeBAeMOCTH
6.1. Llesm camocTosATEIbHOM PA0OTHI

dopMupoBaHHEe  CIIOCOOHOCTEH K CaMOCTOSITEJIBHOMY IMO3HAHUIO U OOYUYEHHIO,
MOWCKY JUTEPATyphl, 0000ImIEeHNI0, OGOPMICHHUIO W TPEJICTABICHUIO MOJTYYEHHBIX
pPE3yIbTaTOB, WX KPUTHUYECKOMY aHAIHM3y, MOUCKY HOBBIX M HEOPAMHAPHBIX PEIICHHH,
apryMEHTUPOBAHHOMY OTCTaMBaHUIO CBOMX TMPEUIOKEHUN, YMEHUH MOATOTOBKHU
BBICTYIUICHUW U BEJICHUS JUCKYCCHUH.

6.2. Opranuszanus U coAaep:KaHue CAMOCTOATEIbHOI PadoThI

CamocrosTenbHast paboTa 3aKJIF04aeTcsl B MpOpadOTKe OTACIBHBIX TEM Kypca Mo
3a/IaHUIO0 MPETOJIABATElIsI C UCII0JIb30BAHUEM PEKOMEHI0BAaHHOW UM yueOHOM
JTUTEPATYPOr, METOAMYECKUMHU PEKOMEHIAMIM KadeIphl; B MOATOTOBKE K TPAKTUYECKUM
3aHATHUAM, pad0OTEe C MHTEPHET-TPEHAKEPOM, BBIMOTHEHUH JOMAITHUX 3aJaHUH 110
MOJIYJISIM AUCIUIUIMHBI, KOHTPOJIBHBIM paboTaM, TEKyLIEMY KOHTPOJIO yCIIeBa€MOCTH,
MOJITOTOBKE 3a4ETY, IK3aAMEHY.

[Tocne nexuuii B MOAyJe, B KOTOPHIX O003HAYAETCSl COJIEPKAHUE MUCIUILIMHEI, €€
npoOiemMaTika W TPaKTUYeCKas 3HAYUMOCTh, OCHOBHBIC TEOPETHYECKHUE IOJIOKEHUS,
UCIIOJIb3yEMbIE METOABI W T.A. CTYASHTAM BBIOACTCS 3aJaHHE€ Ha TMOJATOTOBKY K
MPAKTUYECKUM 3aHATUAM. [[pakThuecKkne 3aHsITHUS OXBAThIBAKOT MOayu 1-8.

B xonme mpoBeneHHss NPaKTUYECKOTO 3aHATHUS BBIMOJHIETCS JKCOPECC OMPOC IO
OCHOBHBIM TIOHSATHUSIM, ONPEACICHUSIM M TEOPETUYECKUM TIOJIOKEHUAM, KOTOPBIU
MPOBOAMUTCS HA YCMOTpPEHME IMpernojaBarelissi B MHUCbMEHHOW WM YCTHOM (opme u
OLICHUBAETCs OT 3 10 5 0ayuioB (KpaTKHUil OTBET, pa3BEPHYTHIA OTBET, MOJHBIN OTBET).

B pamkax  OUCUMIUIMHBI  BBIOJHAETCS 2  MHAWBUAYAJIbHBIX  3aJaHUl,
COOTBETCTBYIOIIMX MOIyJsiM 1,3, xotopsie odopmisitorcss Ha Juctax (opmata A4 c
BO3MOXHOCTbIO M300pa)K€HUSI PUCYHKOB Ha «MWUIMMETPOBKE» U  3alUIIAIOTCS
MIOCPEJICTBOM YCTHOTO OTpoca. 3aJlaHus BBIJIAIOTCS MHANBUIYAIbHO Ha 1 yueOHOM Hezene
I u 2 cemectpa. CTyaeHThl BBINOJHSIOT 3aAaHus B 4dackl CPC B TeueHue cemecTpa B
COOTBETCTBUM C OCBOCHHMEM YYEOHBIX pa3JeioB. 3aluTa BBIMOJHEHHBIX 3a1ad
MPOU3BOJIUTCS MOATAIMHO B Yachl MPAKTHYECKUX 3aHATUH. OIEHUBaHUE OCYILIECTBIISIETCS
MyTEM yCTHOTO ompoca. MakcumamnbHas OLIEHKA 332 KaKIYI0 BBIMOJHEHHYIO padoTy — 7
OayoB, B T.4. 5 0a/wioB — 3a O(QOPMHUTEIBCKYI0 YacTh — OIEHWBAETCS COJEpKAHUE U
KauecTBO, 2 Oamia — 3a YCTHBI OTBET Ha BOMPOCHI TIO COJAEPXKAHUIO pPabOTHI,
MHHHMaJIbHas — 4 Oasa.

BrinonHeHne Bcex KOHTPOJIBbHBIX MEPOIIPUSATUN 00s3aTEIBHO.

B ciyyae HEBBINOJHEHUS MPAKTHUYECKOW padOThl MO YBAXKHUTEIbHOMW MPUYHMHE
CTYJEHT JOJKEH BBINIOJHUTH MPOMYIIECHHBIC TPAKTUYECKUAE 3aHATUS B YaChl, OTBEICHHBIC
Ha KOHCYJIbTUPOBAHUE C MPETOIABATEIIEM.
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B cnydae oTpuLATENBHBIX pPE3yJNbTATOB IO (opMaM TEKYLIEro KOHTPOJIS WIH
HaJW4YUU TPOIYCKOB IO HEYBAKUTEIBHOW IPUYMHE, NIPENOAABATEIb NPOBOJMUT C
o0y4JaronMMcsi UHAMBUIYAJIbHYIO0 padoTy MO JUKBUAALMH 330KEHHOCTH.

7. YueOHO-MeTOANYeCKOe U HHGPOPMALIHOHHOE o0ecriedyeHre JUCHUIINHbBI

7.1. OcHOBHas JMTEPaATYypa MO AUCUMUILIHHE

1. Byrpos, A.C. Beiciias maTemaTuKa : y4eOHMK AJI aKaJeMUYEeCKOro OakainaBpuara
akanaBpuata : B 3 T. T. 3, kH. 2 : Psapl. @yHKIIUU KOMIUJIEKCHOTO MTEPEMEHHOTO /
A.C. byrpos, C.M. Hukonsckuii. - 7-e uza. - Mockga : FOpaiit, 2019. - (bakanasp.
Axkagemuueckuii kypce). - 9bC IOpaitt. - Tekct : anexkrponHsblit. - ISBN 978-5-9916-
8645-7. - URL: https://www.biblio-online.ru/book/vysshaya-matematika-v-3-t-tom-
3-v-2-kn-kniga-2-ryady-funkcii-kompleksnogo-peremennogo-437222. -
(ID=135085-0)

2. byrpos, f.C. Bricmias maTemaTHka : y4eOHUK ISl aKkaIeMUYecKoro OakanaBpHara :
B3 T. T. 3, ku. 1 : Auddepenunansusie ypaBuenus. Kparusie unrerpanst / 5.C.
Bbyrpos, C.M. Hukonbckuil. - 7-e uza. - Mocksa : FOpaiit, 2019. - (bakanasp.
Axkanemuueckuit kypc). - 9bC FOpaiT. - Tekcr : anexkrpoHHbsiid. - [ISBN 978-5-9916-
8643-3. - URL: https://www.biblio-online.ru/book/vysshaya-matematika-v-3-t-tom-
3-v-2-kn-kniga-1-differencialnye-uravneniya-kratnye-integraly-437221. -
(ID=135084-0)

3. Byrpos, A.C. Briciias matemaTuka : y4eOHUK JIJIs1 aKaJIeMUYECKOro OakajiaBpuara :
B3 1. T. 1, xu. 2 : Jlubdepennuansuoe u uarerpainbHoe ucuucienue / 1.C. byrpos,
C.M. Hukonsckuil. - 7-e uza. - Mocksa : FOpaiit, 2019. - (bakanasp.
Axkanemuueckuii kypce). - 9bC FOpaitt. - Tekcr : anexkrponHsblit. - [ISBN 978-5-534-
02150-9. - URL: https://www.biblio-online.ru/book/vysshaya-matematika-v-3-t-t-1-
differencialnoe-i-integralnoe-ischislenie-v-2-kn-kniga-2-437224. - (ID=135082-0)

4. byrpos, f.C. Beicmias MmaTemaTHka : y4eOHUK JIsl aKaIeMUYecKoro OakanaBpHara :
B3 1. T. 1, xu. | : luddepennmansroe u uaterpanpaoe ucuncienue / 9.C. byrpos,
C.M. Huxkonsckuit. - 7-e uza. - Mocksa : FOpaiit, 2019. - (bakanasp.
Axkanemuueckuit kypc). - 9bC FOpaiT. - Tekcr : anexkrpoHHblid. - [ISBN 978-5-534-
02148-6. - URL: https://www.biblio-online.ru/book/vysshaya-matematika-v-3-t-t-1-
differencialnoe-i-integralnoe-ischislenie-v-2-kn-kniga-1-437223. - (ID=97484-0)

5. I'mypman, B.E. PykoBOACTBO K pENICHUIO 3aJa4 110 TEOPUH BEPOATHOCTEU H
MaTEMaTUYECKON CTaTUCTUKE : yueOHoe nmocobue st By30B / B.E. 'mypman. - 11-¢
u3a. ; jgom. u mnepepad. - Mocksa : FOpaiit, 2022. - (Bricmiee obpa3oBanue). -
Oo6pazoBatenbHas mwiathopma FOpaiit. - Tekcr : anekTponHsbIit. - ISBN 978-5-534-
08389-7. - URL: https://urait.ru/bcode/488572. - (ID=97236-0)

6. I'mypman, B.E. Teopus BeposTHOCTEH M MaTeMaTH4yecKas CTaTHCTHKA : YUYCOHHUK
mia By3oB / B.E. I'mypman. - 12-e u3a. - Mocksa : IOpaiit, 2022. - (Bsiciiee
oOpazoBanmne). - OOpazoBarenbHas mwiatgopma KOpaiit. - TekcT : 3MeKTpOHHBIH. -
ISBN 978-5-534-00211-9. - URL: https://urait.ru/bcode/488573. - (ID=109192-0)
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. Munopckuii, B.I1. COopHEK 337124 1O BBICIICH MaTeMaTHKE : yaeOHOE TTOCOOue s
BTY30B : B COCTaBe yueOHO-MeToanueckoro komrmiekca / B.I1. Munopckuit. - 14-e
u3J. ; ucrp. - Mocksa : @u3uko-maTemMaTuueckas qureparypa, 2003. - 336 c. -
(YMK-Y). - Tekcr : HenocpenctBeHHbi. - ISBN 5-94052-045-6 : 84 p. 12 k. -
(ID=15235-846)

. [uckynos, H.C. Iuddepennnanbuoe U1 HHTErpaibHOE UCUUCICHUS : yueOHOe
nocoOue AJig BTY30B : B 2 T. : B COCTaBe y4eOHO-MeToaAnuecKoro komruiekca. T. 2 /
H.C. ITuckyHos. - crep. - Mocksa : Unterpain-IIpecc, 2008. - 544 c. - (YMK-Y). -
Tekct : HenocpeacTBeHHbid. - ISBN 5-89602-013-9 (Y. 2) : 269 p. 10 k. -
(ID=76148-288)

[Muckynos, H.C. luddepennnansHoe 1 MHTETpAIbHOE UCYUCIICHHUS ;| YU4eOHOe
nocobue /Ui BTy30B : B COCTaBe yueOHO-METOANUeCKOoro kommiekca : B2 1. T. 1/
H.C. ITuckyHoB. - ctep. - Mocksa : UnTterpan-IIpecc, 2008. - 416 c. - (YMK-Y). -
Tekct : HenocpeactBeHubid. - ISBN 5-89602-012-0 (T. 1) : 369 p. 60 k. -
(ID=76146-287)

10.1lumaues, B. C. Bricmias matematuka : yueOHOe TocoOue Jijisi By30B /

B. C. llunaueB. — 8-e u3zn., nepepad. u non. — Mocksa : UzgatensctBo FOpailT,
2022. — 447 ¢. — (Bwicmiee o6pazoBanue). — ISBN 978-5-534-12319-7. — Tekct
: aneKTpoHHbIN // Obpa3oBaTenbHas miardopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/488662(1D=112923-0)

7.2. lonoJHUTEIbHAS JUTEPATYPa MO JUCHUIITIMHE

. bexnemumes, J[.B. Kypc ananutuueckoil reoMeTpun U JMHEHHOM anreOpsl :
y4eOHUK 17151 (pu3.-Mat. U uHXK.-pu3. cuen. By3os / J[.B. beknemuies. - 6-e u3g. ;
ctep. - Mocksa : Hayka, 1987. - 320 c. - bubnuorp. : ¢. 313 . - Tekcer :
HernocpeACTBeHHBIN. - 80 k. - (ID=57122-275)

. bepman, I'.H. CoopHuK 3a1a4 110 KypCy MaTeMaTUYECKOTO aHaIK3a : yuel. mocooue
s By3oB / I H. bepman. - 19-e uzn. - M. : Hayka, 1977. - 416 c. - TekcT :
HEIMOCPEACTBEHHBIMH. - 1 p. - (ID=87860-46)

. byrpos, f.C. Beicias matemaTuka. 3aJadyHuK : ydeOHOE MmocoOue sl BY30B /
A. C. byrpos, C. M. Hukonbckuii. — Mocksa : M3garensctBo FOpaiit, 2022. —
192 c.— (Bricmee o6pazoBanme). — ISBN 978-5-9916-7568-0. — Tekct
anekTpoHHbii // OOpasoBarenbHas mmiatgopma FOpait [caiit]. — URL:
https://urait.ru/bcode/489755. - (142288-1)

. Jlauyra, }O. ®@. IlpuknagHas MaTeMaTuKa : Y4€OHUK U IPAKTUKYM ISl BY30B /

0. @. Jlauyra, B. A. CamconoB ; moa o6mieit pegakuueit B. A. CamconoBa. — 2-¢
u3., non. — Mocksa : U3patensbcTBo FOpaiit, 2022. — 304 ¢. — (Briciiee
obpazoBanue). — ISBN 978-5-534-10293-2. — TekcT : 371€KTpOHHBIH //
O6pa3zoBarenbHas miatdopma Opaiit [caiit]. — URL:
https://urait.ru/bcode/491326 . - (ID=135235-0)

. COOpHUK 3a/1a4 IO MaTeMaTHKe JJI BTY30B : y4e0. mocodue Jjisi BTy30B : B COCTaBe
ydaeOHO-MeToudeckoro komriekca. Y. 1 : JIuneiinas anredpa u OCHOBBI
MaremaTudeckoro ananusa / B.A. boaros [u np.]; mox pen.: A.B. E¢umona, b.I1.
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JlemunioBuya. - 2-e¢ u3f. ; ucop. u aoi. - Mocksa : Hayxka, 1986. - 461 c. - (YMK-
V). - Tekcr : HenocpeacTBeHHsIi. - 1 p. 20 k. - (ID=23131-57)

6. COOpHHK 3a/1a4 IO MaTeMaTHKe JJI BTY30B : y4e0. mocoOue Jisi CTyJJEHTOB BTY30B
: B cOCTaBe yueOHO-MeToinyeckoro komriekca. Y. 2 : CrneuuanbHble pa3iessl
MaremaTtudeckoro ananusza / B.A. boaros [u np.]; nox pexn.: A.B. E¢umosa, B.1I1.
JlemuioBuya. - 2-¢ u3. ; Ucp. u jaoi. - Mocksa : Hayka, 1986. - 366 c. - (YMK-
V). - Tekcr : HenocpeacTBeHHsbIN. - 1 p. - (ID=23137-525)

7. banamon, A.H. IlpakTukym 1mo MaremaTuKe sl CTYJISHTOB 3a04YHON (OopMbI
oOyuenus : yueOHnoe nocooue. Y. 2 / A.H. banamos, M.A. IllectakoBa; TBepckoit
roCcyJIapCTBEHHBIN TexHUYecKui yHuBepcuteT. - Tepp : TBI'TY, 2015. - 119 c. :
un. - Tekcr : HemocpenctBeHHbll. - ISBN 978-5-7995-0768-8 : 165 p. -
(ID=109217-68)

8. bamamos, A.H. IlpakTukym mo MaTeMaTHKE JUIsi CTYIACHTOB 3a04YHOW (POpMBI
oOydenus : yueb. mocodue. Y. 2 / A.H. banamos, M.A. [llectakoBa; TBepckoii roc.
TE€XH. YH-T. - TBepb : TBI' TY 2015. - Cepsep. - Tekct : anexkrponHsiid. - [ISBN 978-
5-7995-0768-8 0-00. - URL:
http://elib.tstu.tver. ru/MegaPro/GetDoc/Megapro/ 108794. - (ID=108794-1)

9. bamamos, A.H. Ilpaktukym 1o MareMaTuke Uisl CTYJIEHTOB 3a04YHOM (POpMBI
o0yuenus : yde6. mocobue. U. 1 / A.H. banamon, U.A. JlecauueBckasi, M.A.
[IlectakoBa; TBepCcKoOil TOC. TEXH. YH-T. - 1-e¢ u3a. - TBepp : TBI'TY, 2013. - 111 c. -
Cepgep. - TekcT : HENOCPEACTBEHHBIM. - TeKCT : anekTpoHHbIN. - ISBN 978-5-7995-
0632-2 : 175 p. 25 K. URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/97226. - (ID= 97226 70)

10.bopucona, E.B. Kpatkuii Kypc BbICIIE MaTEMAaTUKH B KOMMEHTApHUSIX K TECTaM
INocynapctBennoro O6pazoBarensHoro Cranmapra : HHGOPM.-KOMITbIOTEPHBIE U
rYMaHUT. Harp. : yue0.-crpas. nocodue / E.B. bopucosa, JI.M. Ilumxkakosa. - 1-¢
u3. - TBeps : [0. n.], 2009. - 241 c. - (OneKTpOHHEIH 3K3aMeH). - TeKCT :
HEMOCPEACTBEHHBIMN. - [0. 11.]. - (ID=79834-99)

11.1llectakoBa, M.A. Ilpunoxxenust Teopur PyHKIUNA KOMILJIEKCHOTO MEPEMEHHOTO :
yue0. nocodue / M. A. Illecrakona, }O.A. Eropos, JI.A. Bantommuna; TBepckoi roc.
TexH. yH-T. - TBepb : TBI'TY, 2014. - Cepsep. - Tekcr : anmekTpoHHsii. - [ISBN 978-
5-7995-0730-5 0-00. - URL:
http://elib.tstu.tver. ru/MegaPro/GetDoc/Megapro/ 105052. - (ID=105052-1)

12.1llecrakoBa, M.A. [Ipunoxenus teopuu (PyHKIUH KOMIUIEKCHOTO MEPEMEHHOTO :
yue6. mocodue / M.A. IllecrakoBa, FO.A. Eropos, JI.A. Bantommuna; TBepckoii roc.
TeXH. YH-T. - TBepb : TBI'TY, 2014. - 99 c. - Tekcr : HenocpeacTBeHHbIN. - ISBN
978-5-7995-0730-5 : [0. 11.]. - (ID=105416-165)

7.3. MeToau4eckue MaTepuaJibl

Memoouueckue ykazanus K npaxmuyeckum pabomam:

1. OOpaboTka 3KCIEPUMEHTAIBHBIX JAHHBIX : METOJ. YKa3aHus Jisl 0aKanaBpoB
Bcex cnell. / TBepckoii roc. TexH. yH-T, Kad. BM ; coct. JI.B. [1netnes. - TBepb
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: TBI'TY, 2016. - Cepsep. - Tekcr : anekrponnsii. - 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/112886. - (ID=112886-1)

. DJIEMEHTHI TEOPUH MACCOBOI0 OOCTYKMBaHUS : yue0.-MeTo/. mocobue mno
BBICIII. MATEMAaTHKE JIJIsi CTyAeHTOB Beex crell. / coct.: B.K. [Ipsxuna, C.A.
Cenoga ; TBepckoii roc. TexH. yu-1, Kad. BM ; non pen. B./l. I'opsiuesa. -
Teeps : TBI'TY, 2014. - Cepsep. - Tekcr : anexkrponnsiil. - 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/102507. - (ID=102507-1)

. COOpHMK MHIUBUIYAIBHBIX 3aIaHUH IO BBICIIEH MaTeMaTHKE : y4e0.-METOI.
nocobwue g 0akanaBpoB Beex crenuanbHocTel. Y. 2 : HeonpeaeneHHbI 1
omnpeeNeHHbId nHTerpain. ®yHKIUU HECKOIBKUX TIepeMeHHbIX / TBepcKoii roc.
texH. yH-T, Kad. BM ; coct.: A.b. Jlomkenko, M.B. Mycuna. - Teps : TBI'TY,
2014. - Cepsep. - Tekcer : anekrponnbiid. - 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/105778. - (ID=105778-1)

. COOpHMK MHIUBUAYAIbHBIX 3aIaHUM MO BBICHIEH MaTeMaTHKE : y4e0.-METOI.
nocobue st 0akanaBpoB Beex crnennaigbHocTei. U. 1 : BBenenue B muHeitHy1o
anredpy U aHAIMTUYECKYIO reoMeTpHio. BBeieHne B MareMaTuuecKuii ananus /
Tsepckoii roc. rexH. yu-T, Kad. BM ; coct.: A.b. lomxenko, M.B. Mycuna. -
Teepp : TBI'TY, 2014. - Cepsep. - Teker : anekrponnsii. - 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/105777. - (ID=105777-1)

. Cnaiia-nexkuuu o AucumiuinHe "Marematuka" s CTyJIEHTOB BCEX
HaIpaBJICHUH U CIIeNUAIbHOCTEH (4 ceMecTp) : B cocTaBe yueOHO-
MeTou4YecKoro Komiiekca / TBepckoii roc. TexH. yH-T, Kag. BM. - TBeps :
TBI'TY, 2012. - (YMK-JI). - Cepsep. - TekcT : anekTponnsiil. - 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/110243. - (ID=110243-1)

. Cnaiia-nexuuu o AucumiuinHe "Marematuka" 1j1s CTYJIEHTOB BCEX
HaIpaBJICHUI U crienuaibHOCTEN (3 ceMecTp) : B cocTaBe yueOHO-
MeToandeckoro komruiekca / TBepckoii roc. TexH. yH-T, Kad. BM ; coct. M.B.
Mycuna. - Teps : TBI'TY, 2012. - (YMK-JI). - Cepsep. - Teker :
anekTpoHHsbIl. - 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/110220. - (ID=110220-1)

. T'opsiaes, B./l. Crnaiin-nexkuuu no aucuuiuinHe "Martemaruka' 1uist CTy IE€HTOB
BCEX HANPABJICHUM U CIIEIMATILHOCTEH : B COCTaBE Y4EOHO-METOANYECKOTO
komruiekca / B.JI. ['opsiaeB; TBepckoit roc. TexH. yH-T, Kad. BM. - Teeps :
TBI'TY, 2012. - (YMK-JI). - Cepsep. - TekcT : anekTponHsiid. - 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/110278. - (ID=110278-1)

. Cnaita-nexuuu o aucumiuinHe "Marematuka" Jj1s CTYJIEHTOB BCEX
HAIpPaBJICHUH U CIICIIMAIIBHOCTEH : B COCTaBE yUeOHO-METOIUIECKOTO
koMmruiekca. 4 cemectp / TBepckoii roc. TexH. yH-T, Kad. BM. - Teeps : TBI'TY,
2012. - (YMK-JI). - Cepsep. - TekcT : anexkrponHsiit. - 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/110256. - (ID=110256-1)

. Cnaip-nexunu no qucuuiuimie "MaremaTtuka” s CTyZJEHTOB BCEX
HaIpPaBJIECHUN U CIIELUAIBHOCTEN | B COCTaBE y4eOHO-METOANUECKOTO
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koMmriekca. 3 cemectp / TBepckoii roc. TexH. yH-T, Kad. BM. - Teeps : TBI'TY,
2012. - (YMK-JI). - Cepsep. - TekcT : anexrponHsiit. - 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/110255. - (ID=110255-1)

10.Cnaitg-nexuuu o gucuuiuinae "MartemaTtuka" 11t CTyI€HTOB BCEX
HaIpaBJICHUH U CIIEIUAILHOCTEH : B COCTaBE Y4eOHO-METOIMUECKOTO
koMmrIuiekca. 2 cemectp / TBepckoii roc. TexH. yH-T, Kad. BM. - Teeps : TBI'TY,
2012. - (YMK-JI). - Cepgep. - Tekct : anexktponHsIit. - 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/110254. - (ID=110254-1)

11.Cnaitg-nexuuu o gucuuiuinae "Marematuka" 11 CTyI€HTOB BCEX
HaIPaBJICHUI U CTIIEIIMAIIBHOCTEH : B COCTaBE y4eOHO-METOIUIECKOTO
koMmriekca. 1 cemectp / TBepckoii roc. TexH. yH-T, Kad. BM. - Teeps : TBI'TY,
2012. - (YMK-JI). - Cepsep. - TekcT : anexkrponHsiit. - 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/110252. - (ID=110252-1)

12.Caitg-nexuuu o gucuuiuivae "MartemaTtuka" it CTyA€HTOB BCEX
HaIpaBJIEHUI U CIIELMAIIBHOCTEN : B COCTaBE Y4EOHO-METOIUYECKOTO
koMmIuiekca / TBepckoi roc. TexH. yH-T, Kag. BM. - Tseps : TBI'TY, 2012. -
(YMK-JI). - Cepgep. - Teker : anektponnbiid. - 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/110218. - (ID=110218-1)

13.PykoBOJCTBO K pelieHuto 3a1a4 1o MaremaTtuke. Y. 2 / TBepckol roc. TeXH. yH-
T, Kad. BM ; coct.: A.H. banamos, JI.A. Bansera, FO.A. Eropos. - TBeps :
TBI'TY, 2010. - Cepsep. - Tekct : anexkrponnsiil. - 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/109432. - (ID=109432-1)

14. PykoBoaCTBO K pelieHuro 3aaad mo maremartuke. Y. 1/ TBepckoit roc. TexH.
yH-T, Kad. BM ; coct.: A.H. banamog, JI.A. BanseBa, B.B. I'puropsera, FO.A.
Eropos ; nox pen. B.JI. I'opsiueBa . - Teps : TBI'TY, 2010. - 100 c. - luckera. -
Cepsep. - TekcT : HemoOCPeACTBEHHBIN. - TEKCT : 3MEeKTPOHHBIH. - [0. 11.]. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/84693. - (ID=84693-3)

15.1Iponbkus, FO.C. DnemenTs! Teopuu rpadoB U UX TEXHUYECKHE MPUIIOKECHHUS
y4eb.-MeTo1. mocodue mas cryaeHToB TexH. creil. Y. 1/ 10.C. [Iponbkun, FO.A.
Eropos; Tsepckoii roc. texs. yu-t, Kag. BM. - Teeps : TBI'TY, 2007. - 1
anekTpoH. ont. Tuck (CD-ROM). - CD. - TekcT : 3IeKTpOHHBIH. - [0. 11.]. -
URL: http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/64556. - (ID=64556-1)

16.2OneMeHTbl MaTEMaTUYECKOW CTATUCTUKH : METOJ. YKa3. AJIsl CTYJIEHTOB BCEX
crerl. / coct.: A.b. {omkenko, N.I'. UyOunumze ; TBepckoit roc. TeXH. YH-T,
Kad. BM. - Teeps : TBI'TY, 2006. - IuckeTa. - Cepsep. - Tekcr :
anexkTpoHHsbIl. - 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/61008. - (ID=61008-1)

17.YucnoBble psiibl : METOM. yKa3. Juist Bcex cretl. / coct. U.I'. UyOununse ;
Tsepckoii roc. rexH. yu-1, Kag. BM. - Teeps : TBI'TY, 2006. - Cepsep. -
Huckera. - Tekcrt : 3neKkTpoHHBbIH. - [0. 11.]. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/60473. - (ID=60473-2)
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18.0Onenounsle cpencra no aucuuiuinHe "Martemaruka' 1uist BCexX HallpaBJICHUN U
npo¢uiei MoArOTOBKH : B COCTaBe yueOHO-MeToAnYecKoro Komruiekca / Kad.
Bricmiast matematuka. - 2017. - (YMK-JIM). - Cepsep. - TeKCT : 2JIEKTPOHHBIH.
- 0-00. - (ID=119171-1)

7.4. IlIporpaMmmHoe o0ecriedyeHHe 1Mo JUCIUIIHHE

Omnepanuonnas cuctema Microsoft Windows: murensuss NelCM-176609 u NelCM-

176613 (Azure Dev Tools for Teaching.)

Microsoft Office 2007 Russian Academic: OPEN No Level: nuiiensust Ne41902814.

7.5. Cnenuaau3upoBaHHble 0a3bl JAHHBIX, CIPABOYHbIE CUCTEMBbI, JJIEKTPOHHO-
OnbMoTEeYHbIEe CHCTEMBI, NPpodeccHoOHATIbHbIEC MOPTAJbl B UHTEepHeT

ObC u muuensnonnsie pecypesl TBI'TY pasmenieHst:

Pecypcni: https:/lib.tstu.tver.ru/header/obr-res

OK TsI'TY: https://elib.tstu.tver.ru/MegaPro/Web

OBC "Jlanp": https://e.lanbook.com/

OBC "YHuBepcurTerckas 0ubiaunorexa onnaiH": https://www.biblioclub.ru/

LHOP IPR SMART: https://www.iprbookshop.ru/

DJNIeKTpOHHAs oOpazoBarenbHas atgopma "FOpait" (BBC
«tOpaiit»): https://urait.ru/

Hayunas snexkrponnas 6ubnuorexa eLIBRARY': https://elibrary.ru/

Nudopmarmonnas cucrema "TEXHOPMATHUB". Kondurypamus "MAKCUMYM"
: ceTeBas Bepcusi (roI0BOE OOHOBIICHHE) : [HOPMAaTUBHO-TEXHUYECKUE, HOPMATHBHO-
npaBoBsle U pykoBoasmue 1okyMeHTsl (I'OCTe1, P/{, CHullel u np.]. Quck 1, 2, 3, 4. -
M. :Texnopmarus, 2014. - (dokymenTtanust jisi npodeccuonanon). - CD. - Teker :
31eKTpOHHBIN. - 119600 p. — (105501-1)

baza JTAHHBIX y4e0HO-METOTUICCKUX
KoMIuIekcoB: https:/lib.tstu.tver.ru/header/umk.html

YMK pa3zmeliieH:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/ 115751

8. MaTtepuajbHO-TeXHHYECKOEe 0O0ecnedyeHne U CIUIIUHbI

JUis npoBeneHus JEKUMM M NPaKTUYECKUX 3aHATHA MO0 JUCUUIUIMHE Kadenpa

«BriIcIIel MaTeMaTHKW) UCTIOIL3YET Ay IUTOPHH; CTICIIHATM3UPOBAHHBIC YICOHBIE KIACCHI,
OCHAILIEHHbIE COBPEMEHHOW KOMIIBIOTEPHON TEXHUKOM, MPOEKIIMOHHBIM 000PY/I0BaHUEM,
HEO0OXOIMMBIM MPOrPAMMHBIM 00ECIIEUEHHUEM, DIEKTPOHHBIMU YUYECOHBIMU MTOCOOUSIMU ISt
MPOBEJICHUS MPAKTUUECKUX 3aHATUN U CAMOCTOSITEILHON pabOTHI.
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EcTs B HaMumu mpe3eHTAIMOHHBIC MYJIBTHUMEIUWHBIE JICKIMOHHBIE KypPCHI TIO
MaTeMaTUKe, W TECTUPYIOIIHE MpOorpaMMbl, pa3pabotku kadenapst BM u BHemHmMx
pa3pabOTYMKOB.

9. OueHOYHBbIE cpeacrBa AJs NMpoBEaACHUSA IIpOMG)KYTO‘IHOﬁ arTrecranmmmu

9.1. OueHouyHbIe cpeaCTBA sl POBEACHUS IPOMEKYTOYHOH aTTecTauum B popme
IK3aMeHa

1. Dx3amMeHaIMOHHBINA OUIIET COOTBETCTBYET hopme, yTBepkaeHHou [lonoxenuem o
pabouux mporpamMmax JUCIUIUIAH, COOTBETCTBYIOMIUX (eAepaabHbIM TOCYIapCTBEHHBIM
o0pa3oBaTeNbHBIM CTaHJIAPTaM BBICIIETO OOpa30BaHUS C y4eTOM MpodeccHOHATbHBIX
cTaHaapToB. TumoBoil oOpasel] 3K3aMEHAallMOHHOTo Owiera npuseieH B Ilpumoxenun.
OOyuaromeMycs 1a€trcsi mpaBO BbIOOpa 3aJaHUN W3 YKCIA, COJAEpKaIIuXcsi B Ouiere,
NpUHUMAs BO BHUMaHUE OIIEHKY, Ha KOTOPYIO OH MPETEHTyET.

Uucno »sk3aMeHaAlMOHHBIX OumietoB — 15. UYwucno BompocoB (3agaHuii) B
AK3aMEHallMOHHOM Omiere — 5 (2 Bompoca Juisi KaTeropuM «3HaTb» M 3 BoIpoca Jis
KaTerOpuu «yMETbH»).

[IpoagomxuTenbHOCTD dK3aMeHa — 60 MUHYT.

C 1enbl0 MOBBIMICHUS OTBETCTBEHHOCTH OOydYaromierocs 3a pesysibTaT dK3aMeHa
yCTaHaBJIMBAIOTCS CIIEAYIONINE TPeOOBaHUS:

YaCTUYHO MPaBUIIBLHBIE OTBETHI C IPOOHBIMU OalllTaMu HE TIPEIYyCMOTPEHBI;

BEPHOE BBIMOJHEHUE 3a/aHusd (pEIIeHHs 3aJadd) He JIOMyCKaeT JI0OBIX
MOTPELIHOCTEN 0 CYIIECTBY 3a/IaHMUS.

2. lllxana olleHMBaHUS TPOMEKYTOUHOM aTTecTani B ¢GoOpMe DdK3aMeHa —
«OTIIUYHOY, «XOPOIIOY, «YyIOBIETBOPUTEILHOY, «HEYI0BICTBOPUTEIHHOY.

3. Kputepuu OLIEHKH 3a DK3aMEH:

JUTSl KATETOPUU «3HATHY:

BBIIIIC 0A30BOro — 2;
0a30BbBIN — 1;
Hmxe 6azoBoro — 0;
KPUTEPUHU OLIEHKH U €€ 3HAYCHUE JJISI KATETOPUH «YMETh»:
otrcyTcTBUE yMeHus — 0 6ai;
HaJM4ue yMeHus — 2 Oaa.
«OTIUYHOY - TIpU cymme 6amuioB 9 wim 10;
«XOPOIIOY - PU CyMMe OaloB 7 uiu 8
«YJIOBJIETBOPUTEIHHOY - IPU CyMMe OaIIoB 5 miu 6;
«HEYJIOBJIETBOPUTEIHHOY - pu cymme 6aios 0, 1, 2, 3, 4.

4. Bun sk3aMeHa — MACbMEHHBINA DK3aMeEH.

5. baza 3ajianuii, npeabsaBasgeMas 00y4alomuMcs Ha SK3aMeHe

Bomnpocsl k 5k3aMeHy:

1 cemecTp

1. Marpunpsl (onpenenenue, npumepsl). Knaccudukanus marpuil. JIuHeiHbie onepamnuun
HaJ MaTpuiaMmu (ompeneneHue, CBONCTBa). TpaHCroHUpoOBaHWE MaTpull (OMpejesieHue,
IpUMEpPHI, CBOMCTBA).
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2. OmnpepenuTtenn BTOPOro U TPEThEro nopsaka. OnpeneseHue NeTepMUHAHTa KBaIpaTHON
MaTpuLbl NopsAaka n. Berauciaenue onpeanenureneii. CBoucTsa onpeaenureneil. Paznoxenue
OMPEENIUTENIS 10 CTPOKE (CTONOILY).

3. Omnpenenenre o0paTHOW MaTpuilbl.  BbiunciieHne MaTpuilbl, OOpaTHOW JaHHOM.
CaoiicTBa.

4. YMHoxeHne matpull. CBOKWCTBA YMHOKEHUSI MATPHIL.

5. OOuumii BUJ CUCTEMBI JUHEWHBIX ypaBHeHUH. Pemenne cucrembl. CUCTEMBbI COBMECTHBIC
U HECOBMECTHBIC, OINpeIeieHHble W HeomnpeneneHubie. JlomycTumbie MnpeoOpa3oBaHMs
CHUCTEMBI JIMHEUHBIX YPABHCHUU.

6. Pemenue cucteM n JIMHEWHBIX anreOpandecKWx YpaBHEHUN C N HEU3BECTHBIMHU IIO
npaBuity Kpamepa. Pemenue cuctembl n JTHHEHHBIX anreOpandecKux ypaBHEHUN METOJIOM
l"aycca.

7. JIMHEWHO 3aBUCHMBIE W JIMHEMHO HE3aBUCHUMBIE CHCTEMBI BEKTOpOB. (CBOUCTBA.
BasucHble BEKTOpPHI TpOCTpaHcBa R", WX HE3aBHCHMOCTH. Pa3ioeHHe MpPOU3BOJILHOTO
BEKTOpa 1o 0asucy.

8. Panr wmarpuupl. OnemeHTapHble IpeoOpa3oBaHuMs MaTpullbl.  Teopema o panre.
Brluncnenne panra MaTpuupbl.

9. UccnenoBanue cucrem JuHEWHbIX ypaBHeHuW. Teopema Kponekepa-Kanemnmu. Cucremsl
JIMHEHHBIX OJTHOPOJHBIX yYpaBHEHMI. CBOWCTBA PEUICHUI OJTHOPOJHOM CHUCTEMBbI JIMHEHHBIX
ypaBHeHui.  DyHJaMeHTalbHasi  CHUCTEMAa  PEIICHUH,  YCIOBHE  CYIIECTBOBAHUS
byHIaAMEHTAIBHOW  CHCTEMbl pelleHud, ee HaxoxaeHue. CBA3b MEXIy pPEeIICHUIMHU
OJHOPOJIHOW U HEOJHOPOJHON CUCTEMBI JIMHEUHBIX YPABHEHHUM.

10. Cucrembl KOOpIMHAT Ha IUIOCKOCTM W B mpocTpaHcTBe. IIpocreitmne 3agaun
AQHAJIMTUYECKOW N€OMETPUU: BBIYMCIICHUE JUIMHBI OTPE3KA Yepe3 KOOPAMHATHI €ro KOHIIOB,
BBIYMCJICHUE IOIIAAN TPEYTOJIbHUKA, JEJICHUE OTPE3Ka B JAHHOM OTHOLICHUHU.

11. IlonaTne BekTOpa, HYJIEBOIO BEKTOPa, KOJUIMHEAPHOI'O BEKTOPa, PAaBHBIX BEKTOPOB,
KOMIUTAHAPHBIX BEKTOPOB. JInHENHbIE onepanny Haa BekTopaMu. [Ipoekius BekTopa Ha OCh.
12. OnpenenieHne  CKAISIPHOTO  MPOU3BEICHUS  BEKTOPOB, €ro TIEOMETPUYECKHE U
anredpanyeckue CBOMCTBA. BbIpakeHHE CKAIAPHOTO  MPOU3BEIEHUS Yepe3 KOOPIAUHATHI
IIEPEMHOKAEMBbIX BEKTOPOB. BpIUMCIIEHHE JIMHBI BEKTOPA U YIJIa MEXKAY BEKTOPAMH.

13. BekTopHOE W CMEIIAHHOE MPOU3BEIACHUE BEKTOPOB, HMX OCHOBHBIE CBOWCTBA M
T€OMETPUYECKUIM CMBICI. BbIpa)keHMe BEKTOPHOTO M CMEIIAHHOTO MPOU3BEICHHS Yepe3
KOOpJMHATBI COMHOXHUTeNeH. ['eoMmerpuyeckoe MpuiokeHue (BBIYUCICHHE IUIOLIAAU
napajuiesiorpaMma, oObEMa MapajuieNienurena, TeTpadapa,  yCIOBHE KOMIUIAHAPHOCTH
BEKTOPOB).

14. [lpsmass Ha TtUIOCKOCTU. Paznmuunbie Gopmbl 3amucu ypaBHEHUs TpsiMoil (oOree
ypaBHEHHUE MPSAMOI, ypaBHEHUE MPSIMOM C YIIIOBBIM KO3(PPHUIIMEHTOM, ypaBHEHUE NPSMOIl B
OTpe3KaxX Ha OCAX, KAaHOHWYECKOEC YyPaBHEHHME IPSAMOW, IAapaMETPUUECKUE YpPaBHEHUS
npsAMoil). BberuuciieHHe paccTOSAHHMS TOYKM OT OpsiMOi. B3ammHOe pacnosiokeHue IBYyX
IIPSMBIX Ha IUIOCKOCTH. BpIuncieHne yriia Mexxay NpsMbIMHA Ha TUIOCKOCTH.

15. KpuBsle BTOporo mopsimka (dmummrc, runepboma, mapabona). OmnpenencHue,
uccie10BaHne POpMbI, SKCIIEHTPUCHUTET U (DOKATIbHBIE PAINyChl, AUPEKTPUCHI.

16. [Inockocts B mpocTpaHcTBe. Pa3nuuHble BUIBI YpaBHEHHMH  MIIOCKOCTH  (oOmiee
YPaBHEHHME IIOCKOCTH, YPABHEHHE IUIOCKOCTH, MPOXOASIIEN YEpE3 TPU TOYKH, HETOJHBIE
ypaBHEHUS TUIOCKOCTH, YpaBHEHHE IIOCKOCTH B OTpe3Kax Ha ocsx). PaccTosiHMe TOYKH OT
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IJIOCKOCTU. B3anMHOE pacnosnokeHue AByX INIOCKOCTEN B IPOCTPAHCTBE. Briunciienue yria
MEKy TUIOCKOCTSIMH. Y CIIOBHE NMAPAIIIEIBHOCTH U NEPIEHANKYJIAPHOCTH INIOCKOCTEM.

17. Ilpsimast B IpOCTpaHCTBE. YTOJI MEXKY NMPSAMBIMHU B IPOCTpAaHCTBE. PaccTosiHue OT TOUKH
110 TIPSIMOU B IIPOCTPAHCTBE.

18. IloBepxHOCcTU BTOpOrO mopsjaka (cdepa, dJUIUNCOU, HUWIUHIP, KOHYC, TUIIEPOOJIOUIHI,
napaboJIOU/IbI).

19. MHO)ecTBa, onepanuu HaJ MHOKECTBAMU. UNCIIOBbIE MHOKECTBA.

20. KommnekcHele uncia. Onepanuu HaJ KOMIUIEKCHBIMU YHMCIAMHU. TpUroHOMETpUYECKast
U MoKa3arenpHas opma KoMIuieKcHoro uncia. @opmyna Myaspa.

21. Yucnosas IIOCJIEIOBATEBHOCTD OrpaHuyeHHbIE 151 HEOTPAaHUYECHHBIE
nociea0BaTelbHOCTH. beckoHeuHo Ooubline M OECKOHEUYHO Majble MOCIEN0BATEIbHOCTH.
Nx ocHoBHBIE cBOMiCTBA. [IpuMepbl. MOHOTOHHBIE OCIEA0BATEIHLHOCTH.

22. Ilonsitue cxopsuieica moclienoBaTelbHOCTH. (OCHOBHBIE TEOPEMBl O CXOMASIINXCS
IIOCJIEA0BATENBHOCTAX. [IpenensHpIl mepexon B HEpPaBEHCTBax. leopema O IIpefene
MOHOTOHHOM OTPaHWYEHHOM ITOCIEN0BATEIBHOCTU. YHCIIO €.

23. Onpenenenne  ¢yukuuu. Crocobbl  3amanus  ¢yHkuuil. ['padux  dyHKIMM.
Orpannyennble GpyHKkund. MoHoToHHBbIE pyHKIMU. CroxxkHas pyHkuus. OOpaTHas QyHKIUS.
Omnpenenenus, npumepsbl. YeTHble 1 HeueTHble PyHKUUU. [leprnoanyeckue GyHKIMN.

24. Onpenenenne npenena Gyukuuu B Touke. [Ipumepsl. Teopema 0 €IMHCTBEHHOCTH
npenena ¢yHkuuu B Touke. [Ipenenst Ha OecKOHEUHOCTH. ApudMeTHUecKue onepannuud Ha
byHKUMSIMHI, UMeronuMu npenen. CBoicTBa npezena.

25. beckoHneyHo Manbie U 0eCKOHEUHO OoJbIKe (B TaHHON TOUKE) PYHKITUU U TIPUHIIUIIBI UX
cpaBHeHUsA. OTHOCTOPOHHUE MpeeNbl. 3aMeyaTenbHble npenensl. [IpenenpHblil nepexon B
HepaBeHcTBax. [Ipenen cioxHOM QyHKITUN.

26. [lonsitTne HenmpepbIBHOCTH (YHKIIMM B TOYKE M Ha MHOXeCTBe. Apudmernueckue
orepaiu HaJ HenpepblBHBIMU (QyHKIMsAMU. Kinaccudukamnus Touek pas3pbiBa (yCTpaHUMBbIH
pa3phIB, pa3pbIB EPBOTO POJA, Pa3pbIB BTOPOIO POJIA).

27. JlokanpHBIE CBOMCTBA HEMPEPHIBHBIX (GYHKIWNA. HempephIBHOCTH CIOXKHOW (PYHKITUH.
VYcioBUs  HENPEPBIBHOCTH  MOHOTOHHBIX u oOpatHeix ¢yHkumidi. [Ipocreitmue
arieMeHTapHble (YHKLIHUU U UX OCHOBHBIE CBOMCTBA.

3 cemecTp

1. 3apaun, IIPUBOJSIINE K nuQdepeHnrnaIbHbIM YPABHEHUSIM.
Huddepenunanbable ypaBHEHHs HepBoro nopsiaka. M3oxnunel. 3agaya Komu. Teopema
CYILIECTBOBAHMS U €IMHCTBEHHOCTH pelleHus 3a1aun Kommn.

2.OCHOBHBIE KJ1acChl ypABHEHUI, HHTETPUPYEMBIX B KBaJIpaTypax: YPaBHEHHUS C
pa3IeNAIMMHUCS IEPEMEHHBIMH, OJHOPOIHBIE YPABHEHNUS, YPABHEHUS, IPUBOJUMBIE K
YpaBHEHUSIM C OJTHOPOJHOM (yHKIMEH, TUHEHbIe TudepeHinanbHble YpaBHSHUS
IIEPBOIO MOPAAKA, ypaBHEHUA bepHyiuu.

3. Jluddepennumanpabie ypaBHEHUS BBICITNX MOPSAKOB. 3anada Komm. YpaBuenus,

JOITY CKAIOIINE TOHMKEHUE TTOPSAIKA.

4. Tlomstme 0  KpaeBbIX  3amayax i JOuddepeHIHanbHbIX  YPaBHEHH.
Jluneitnpie auddepeHunaibHble ypaBHEHUS: OJHOPOAHBIE M HEoAHOponHble. OOmiee
pewenue. @yHnaMmeHTanbHas cucreMa peweHud. Meron Jlarpanxka  Bapuanuu
IIOCTOSIHHBIX.
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5.JIuneitnbie quddepeHnnanbHble ypaBHEHUS C TOCTOSIHHBIMU KO3 PUITUCHTAMHU.
JIuneliHble HEOAHOPOHBIE YPABHEHUS C TIOCTOSIHHBIMU KO3(PPUIIMECHTAMH U CHICIIHATEHOM
IPaBOM YaCThIO CIEHNAIBHOIO BUA.

6.HopmanbHas cucrema qudpepeHunanbHbIX ypaBHeHUI. BekTopHas 3anuch HOpMaabHOM
cucteMbl. CUCTEMBI TUHENHHBIX U (PepeHInanbHbIX YPABHEHUHN C TOCTOSSHHBIMU
kKod(ppuneHTamu.

7.Yucnossie psaapl. Cymma uncioBoro psna; [lonstue cxonsmerocs psaa. Heooxoaumplii
IPU3HAK CXOAUMOCTH. J{0CTaTOYHbIE IPU3HAKU CXOJAUMOCTH TOJIOKUTEIBHBIX PS/IOB.
l"apmoHndeckuii psaa. DTAIOHHBIE PSABI.

8. 3HakornepeMeHHbIe psabl. 3HaKouepenyromuecs psaasl. [Ipusnak JleliOnuma. AGcomtoTHAs U
YCJIOBHAs CXOAUMOCTb YUCIIOBBIX PSAIOB.

9.Crenennnie psabl. Teopema AGenst iHTepBa, paauyc 1 001acTh CXOAUMOCTH CTEIEHHBIX
psanoB. Paznoxxenne QpyHKIMI B CTENIEHHBIE PABIL.

10. Hcnonp3oBaHUE CTETIEHHBIX PSIOB AJIs MPUOIMKEHHBIX BEIUMCICHUM.

11.  Tpuronomerpuueckue psasl @ypee. Teopema dupuxie. Paznoxenne QyHKUui B psija
®ypswe. Paznoxenue B psiig Oypbe YETHBIX U HEYETHBIX (QYyHKLIUM.

12.  KomOuHaTOpHBIE 3314l U METO/IbI UX penieHus. KomOuHaTopHbie paBua.
IlepecTaHOBKH, pa3MENIEHUS, COUETAHNUS.

13. OtHomienus. bunapHble OTHOLIEHUS U UX CBOMCTBA. Marpuiia GMHApHOTO OTHOIICHUS.
14. I'pader. OcHoBHbie ToHsATUs. Onieparuu Hax rpadamu. CriocoObl 3a1aHUs.

15.  DnemeHThl MAaTEMATUYECKOM JIOTUKH.

JHomyck 1m0 3kx3ameHa (OWMHApHBIA KpUTEpUN) — JOMYIIEH WJIA HE JOIMYyIIEH.
IToka3aTeneM SBISAETCS BBIIOJIHEHUE BCEX KOHTPOJIBHBIX MEPOIPHUATUH IO TEKyLIEMY
KOHTPOJIKO yCIIEBAEMOCTH.

IIpn oTBeTe Ha BONPOCHI JK3aMEHA JOIYCKAaeTCAd MCIOJIb30BAHME CIPaBOYHBIMHU
JAHHBIMH.

ITonp30BaHue pa3nUMUHBIMM TEXHUYECKUMH YCTPOMCTBaAMHM He nomyckaercs. Ilpum
KEJAaHWM  CTYJEHTa IOKMHYTh MpENelbl  ayIuTOPMH BO  BpeMs  DK3aMeEHa
AK3aMEHAlMOHHBIN OUJIET MOCIE ero BO3BpaLEHUS 3aMEHSIETCS.

[IpenogaBarens HMMEET NPaBO INIOCJIE MNPOBEPKM IHMCBMEHHBIX OTBETOB Ha
9K3aMEHALlMOHHBIE BOIPOCH M PEIICHHBIX HAa KOMIIBIOTEPE 3aJay 3a/1aBaTh CTYIAECHTY B
YCTHOU (popMe yTOUHSIOIINE BOIPOCHI B paMKaxX COAEpKaHUs dK3aMEHAIIMOHHOTO OusIeTa,
BBIJJAHHOT'O CTYJCHTY.

NHble  HOpPMBI, pETJIAMEHTUPYIOIIME MPOLEAYpPY IPOBEAEHUA  DK3aMEHa,
npeacrtasieHbl B [Ion0KeHMHM O TEKyIIEeM KOHTPOJIE YCIIEBAEMOCTH M IIPOMEXYTOUYHOU
aTTeCTalluM CTYICHTOB.

9.2. OnleHOYHBIE CPEACTBA IJI51 IPOBEACHUS MMPOMEKYTOUHOM aTTecTaunu B popme
3a4yera

1. Bun nmpomexxyTouHo# atTecTanuu B (popme 3auera.

Bua npoMeKyTO4HOM aTTeCTAalH yCTaHABIMBACTCS MPETNOIaBaTENEM:

[0 pe3yibTaTaM TEKYIIEro KOHTPOJs 3HAaHMW W yMEHMH, oOydaromerocs 0e3
JOTIOJIHUTEJIbHBIX KOHTPOJIBHBIX UCTIBITAHUM;
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[0 pe3yibTaTaM BBIMNOJHEHUS JOMOJHUTEIIBHOTO HWTOTOBOIO KOHTPOJIBHOTO
UCIIBITAHUS IPU HATUYUH Y CTYACHTOB 3a/I0JKEHHOCTEHN 10 TEKYILEMY KOHTPOJIIO.

2. Ilpy npoMEXYyTOYHON aTTecTaliii ©O€3 BBIMNOJHEHUS JAOMOJHUTEIBHOTO
UTOTOBOT'O KOHTPOJIbHOTO UCIIBITAHUS

«3a4YTEHO» - BBICTABIISIETCS OOYYaIOIIEMYCsl MPU YCJIOBUU BBIMOJHEHUS UM BCEX
KOHTPOJBHBIX MEPOIPUSATUI: MOCEIIEHUE JIEKIIUH | MPAKTUYECKUX 3aHATUN B 00bEME HE
meHee 80%, BBIMOJIHEHHS BCEX KOHTPOJIbHBIX paboT B 00beMe He MeHee 60%.

[Ipy mpomMeEx)yTOUHOW aTTECTAllMM C BBIIOJIHEHUEM 3aJaHUW JTOMOJIHUTEIBHOTO
UTOTOBOTO KOHTPOJBHOTO HCIBITAHUSI CTYJIEHTY BBIJAETCs OWJIET C BOIpPOCAMH U
3a/1a4amu.

Yucno 3aganuii Ju1si AOTIOJTHUTEIBHOTO UTOTOBOI'O KOHTPOJIBHOTO UCIbITaHus - 10.

Yucno BonpocoB — 4 (1 Bompoc 1y1st KaTeropuu «3HaTh» U 3 BOMpOcCa ISl KaTErOpuu
«YMETBHY).

IIpopomxurenbHOCT — 60 MUHYT.

3. llIkana oueHUBaHUS MPOMEKYTOUHOM aTTECTALUN — «3AUYTEHO», «HE 3aUTCHOM.

4. Kputepuu BBINOJHEHHUS KOHTPOJBHOTO MCHIBITAHUS W YCIOBUSI MPOCTABIICHUS
3ayéra:

JUTSl KATETOPUU «3HATh» (OMHAPHBIN KpUTEPUi):

Hmxe 6azoBoro - 0 6am;
0a30BbIl ypoBeHb — 1 Oaia;

KPUTEPHUH OLIEHKH U €€ 3HAUCHHE JIJISl KaTerOpUU «yMeTh» (OMHApHBIN KPUTEPHiL):

otrcyTcTBUe ymMeHus — 0 6ai;
Hajuuue ymenus — 1 Ganna.

Kpurepun UTOroBoil OLIEHKH 3a 3a4eT:

«3a4TEHO» - MPU cCymMMe OaioB 3 win 4;

«HE 3a4TeHO» - ipu cymme OasmioB 0, 1 wmm 2.

5. s JMONMOJHUTENBHOTO HTOTOBOTO KOHTPOJBHOIO WCHBITAHUSL CTYJIEHTY B
0053aTEILHOM MOPSIAKE IPETOCTABIAETCS:

0aza 3aJaHMil, MNpeJHA3HAYEHHBIX JUI1 MPEIbSABICHUS O0O0yyarolmeMycs Ha
JOTIOJIHUTEIIbHOM HTOTOBOM KOHTPOJBHOM MCIBITAaHWU (TUIOBOM 0Opaszel 3aJlaHus
npusezeH B [Ipunoxenun);

METOOUYECKHE  MAaTEpHUAIbI, ONpeIEIAIONINE npoueaypy  IHpOBEIACHUS
JOTIOJIHUTEIIBHOTO UTOTOBOTO UCIIBITAHUS U POCTABIICHUS 3a4ETA.

6. 3ajaHnE BBINOJIHAETCS TUCbMEHHO

IlepeyeHb BONIPOCOB JONMOJHUTEIbHOT0 HTOTOBOI0 KOHTPOJIbHOIO HCIIBITAHMS:

2 cemecTp

1. Onpenenenue npou3BoAHON. ['eomeTpudeckuii U GU3NUECKUI CMBICT TPOU3BOTHOM.
Huddepenuupyemocts QPyHKITUH.

2. IlpaBuia BeIYMCIICHUS IPOU3BOIHBIX, CBSI3aHHBIC C ApU(METHIECKUMH IEHCTBUSIMU
HaJA  (QyHKUMAMU. BeUncieHus mpou3BOIHBIX HEKOTOPBIX 3JIEMEHTAPHBIX
(yHKLIHM.

3. IIpousBoanas ooparHoi pyHkuuu. [IpaBuno nuddepeHpoBanms croXHOU
¢bynkuuu. duddepenunpoBanue GyHKINN, 3aJaHHBIX TapaMeTpruuecku. [Ipumepsl
MCTIONIb30BaHUS TEOPEMBI JJIs1 BEIYUCIICHHS IIPOU3BOIHBIX HEKOTOPHIX QYHKITHI.
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10.
11.

12.

13.

14.

15.
16.
17.
18.
19.
20.
21.

22.

[Tonsitue muddepennnana pyHkun (onpeaeneHue, cBorctsa). [Ipasuna
g depeHIMPOBAHNS CYMMBI, TPOU3BEACHUS U YaCTHOTO JIBYX (DYHKIIMIA, CII0)KHON
byHkuuu 1 06patHoit pyHkuuu. @opmMyiisl AU HepeHInpoBaHUS TPOCTEUIINX
aneMeHTapHbIX QpyHkui. [Ipumenenue nuddepenimana B npuOIMKeHHbIX
BBIYHCIICHUSIX.

[TpousBoaHble U U PepeHuanbl BEICIIUX OPSIKOB.

PackpeiTue HeonpeaenenHoctel (npasuio Jlonurains).

®opmyiibl Tennopa u MaknopeHa ¢ ocTaTouHbIM WwieHOM B [leano. Paznoxenue o
dopmysie MakiopeHa HEKOTOPBIX JIeMEHTapHbIX GyHKUui. [IpuMeps! npunoxeHui
dbopmysl Telnopa A NPUOIMKEHHBIX BHIYUCICHUHN 3JIEMEHTAPHBIX QYHKIIUNA U
BBIYMCIICHUS IIPEEIIOB.

Bo3spacranue (yObiBanue) ¢hynkumii B Touke. JIokanbHbii skcTpemym. Heobxoaumoe
yCIIOBHUE 3KCTpeMyMa nuddepeHupyemMon B JaHHON ToUKe GyHKIUH (TeopemMa
®depma). JloctaTounoe ycioBue Bo3pactanus (yObiBaHus) GYHKIIMHM Ha HHTEPBAJIE.
Haxoxaenue Touek akcTpemyMa (pyHKIMH. JJocTaTOuHbIE YCIOBUS 3KCTpEMYyMA.

Hanpagnenue Beinykioctu rpaduka ¢pynkuuu. Touku nepernda rpaduka GyHKUUU.
Heobxoaumoe ycioBue cyniecTBOBaHUsI TOUKH nepernda. Teopembl 0 10CTaTOUHBIX
ycioBHsIX nepernda rpaduka QyHKIUH.

AcumnToTsl rpaduka GyHkiuu. O0Ias cxeMa ucciieIoBaHus rpagukoB GyHKIUH.

OnemeHTsl 1uddepeHanbHoN reoMeTpun. BekTopHble pyHKINN CKaIsIpHOTO
aprymMeHTa 1 UX IIPOU3BOIHBIC.

[TonsiTue GpyHKIMN MHOTUX NepeMeHHbIX. Onpenenenue, rpaduk, JMHUA YPOBHSI.
[Tpenen u HenpephIBHOCTh (QYHKIIUU HECKOJIBKUX MepeMeHHbIX. OCHOBHBIE CBOMCTBA
HENPEPBIBHBIX (PYHKIIMHA.

OnpeneneHue 4aCTHBIX NPOU3BOJIHBIX. ['€OMeTpHUYECKN CMBICI YAaCTHBIX
IPOU3BOAHBIX 1-r0o mopsijaka.

HuddepeHunpyeMocTb PYHKIIMA HECKOIbKUX MepeMeHHbIX. [10mHbIi
mudepeHnnan, ero CBsi3b C YaCTHBIMU MPOU3BOAHBIMU U MOJHBIM MPUPAIICHUEM
¢bynkuuu. I'eomerpuueckuil cMbici monHoro quddepenunana. Jlocrarounoe
ycioBue quddepenupyemoctu. [Ipumenenne nonnoro nuddepeHnmaia B
MPUOJTUKEHHBIX BHIYUCICHUSIX.

JuddepenunpoBanue ciaoxHoi pyHkunu. MHBapraHTHOCTH (POPMBI OJIHOIO
nuddepennnana.

KacarenbHas INIOCKOCTh M HOPMaJb K IOBEPXHOCTH.

IIpownsBoHas 1o HanpasieHuto. [ pagueHr.

YacTtHble IPOU3BOHBIE U AU PEepeHLInaIbl BEICIIUX MOPSIKOB (QYHKINN HECKOIBKUX
NEPEMEHHBIX. TeopeMbl O PaBEHCTBE CMEIIAHHBIX TPOU3BOIHBIX.

OkcTpeMyM (PyHKLIMU HECKOJIBKUX NepeMeHHbIX. Heo0xoaumoe ycnoBue sakcTpeMyMma.
JlocTaTouHOE yCIIOBUE SKCTpeMyMa (PYHKIIMHA HECKOJIBKUX MEPEMEHHBIX.

VY cnoBHbIN 3KCTpeMyM (QYHKLIUH HECKOJBKUX MTEPEMEHHBIX. MeTo1 MHOXKUTENIEH
Jlarpanxa.

[TonsiTue mepBoOOPa3HOI U HEOIIPEAEIEHHOTI0 nHTerpaia. OCHOBHBIE CBOMCTBA
HEOoNnpeIeJICHHOro uHTerpana. Tabiuia HeonpeneaeHHbIX HHTErPaJloB.

OCHOBHBIE METO/Ibl HHTETPUPOBAHUSI (METOJ 3aMEHbI IEPEMEHHON, UHTETPUPOBAHUE
10 YacTsM).
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23. UHTErpupyeMoCTh B JJIEMEHTAPHBIX (PYHKIUAX KJ1acca pallOHAIbHBIX APOOEH.

24. UHTEerpupyeMOCTh B JIEMEHTAPHBIX (PYHKIUAX TPOOHO-ITMHEUHBIX
MppPaLMOHAIBLHOCTEMN.

25. NHTerpupoBanyue TPUrOHOMETPUUECKUX (PYHKIMI. YHUBEpCcabHAs MOJACTAaHOBKA.

26. Ilonsatue onpenenéHHoro nurerpana. OCHOBHBIE CBOKCTBA ONPEIEICHHOTO UHTErPAJIa.
OcHoBHas (popmysa UHTErpaIbHOro ucuucieHus — popmyna Herotona - Jleitonuna.
OCHOBHBIE ITPAaBUJIA BEIYMCIICHUS OIIPENEIEHHBIX HHTErPAIOB. DOPMYIIbI 3aMEHBI
IIEPEMEHHON ¥ MHTETPUPOBAHMS 110 YACTIM B OIIPEACICHHOM UHTErpaje.

27. CoiicTBa ompeneaeHHoro uaTerpaia. OeHKu UHTErpaioB, (GopMyasl CpETHETO
3HA4YCHUS.

28. IlpunoxeHus onpeaeIeHHOro HHTerpaia (BbIYMCICHUE TUIOIAId KPUBOJIMHEHHON
Tparneuuy, BEIYMCICHUE JUIMHBI IyTH TUIOCKON KPUBOW MPU pa3INyYHbIX CIIOCO0axX eé
3aJaHusl, BBIYMCICHHE 0OBbEMOB Tell BpallleH!Us], BEIYMCICHUE TUIOIAId TOBEPXHOCTH
BparieHus ). 3agaun GU3NKH.

29. HecoOcTBennsie nHTerpansl. Kpurepuii cxoquMocTu, Ipu3HaKu CpaBHEHUS.
@opMyJIbl 3aMEHBI IEPEMEHHON U UHTETPUPOBAHUSA 110 YACTSM.

4 cemecTp

1. TIpocTpaHcTBO »3yeMEHTAapHbIX CcoObITHH. Omnepauuu Haja coObITUSMU. Auredpa

coObITuil. [loHsTrHE CiTy4ailHOrO COOBITHSA.

2. DneMeHTapHas TEOpUS BEPOSATHOCTEM. MeETOApl  BBIUMCIEHUS  BEPOSTHOCTEM.

Kiaccnueckoe OIIpEJICIICHUE BEPOSITHOCTH. I'eomerpuueckas BEPOSITHOCTb.

CrarucTrueckoe OnpeneeHue BEPOATHOCTH.

3. CoBMeCTHBIE U1 HECOBMECTHBIE COOBITHS, TPUMEPBL. T€opeMbl CI0KEHUS U YMHOKEHUS
BEPOSITHOCTEN, UX IPUMEHEHHUE.

4. ®opmyna bepHyiiu, €€ UCIONIb30BAHUE.

5. YcnoBHas BeposiTHOCTb. @opmyna nmonHou BeposiTHocTH. Popmyna balieca nepecuera
THUIIOTES.

6. He3aBucumeble ucneiranus. Cxema bepHysm.

7. Acumnitotndeckue ¢Gopmynbl. JlokanbHas u uwHTerpaimbHas Gopmyiasl MyaBpa -
Jlannaca. Teopema Ilyaccona.

16. InckpeTHple ciaydailHple BeNWYMHBL. ~ DyHKIMSA paclpelesieHuss U €€ CBOWCTBA.

MareMatuyeckoe OKUAAHUE U TUCIIEPCHS JUCKPETHOU CIIyYalHOU BEJIUYHUHBI.

17. HenipepbiBHBIE  cily4aiiHble Bean4yuHbl. DyHKIHS pacHpenesieHus, IUIOTHOCTh

BEPOSITHOCTA CIIy4allHOM BEJIIMYMHBI, MX B3aUMOCBA3b W CBOMCTBA. Maremarndeckoe

OKHJIaHUE U JUCIIEPCHsI HEPEPBIBHOW CIIy4aiiHON BEJINYUHBI.

18. buHOMUANIbHBIN 3aKOH paCIpeeICHUS.

19. 3akon Ilyaccona (3aKOH peIKUX SIBJICHUN).

20. ITokazaTenbHBIN 3aKOH paclpeIeSICHHUS.

21. HopmanbHO€ pacipeiejieHUe U €ro CBOMCTRA.

22. 3akoH O0onpmmx yucen. Teopemsl beprynu u YeOsiea. LlenTpanbHas npenenbHas

Teopema JIsmyHoBa.

23. I'enepasibHasi COBOKYITHOCTh U BEIOOpKA. Bapuannonusiit psa. 'ncrtorpamma,

sMIMpHrYecKkas QyHKIMS pacrpeesieHnsl, BIOOpOYHAas CPEIHSS U JUCTIEPCHSL.
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24. CtaTUCTHUYECKHE OIICHKU: HECMEIIEHHbIC, 23 (EKTUBHbIE, COCTOSATEIbHBIC.
[TorpemHocTh OLEHKH. [JoBEpUTENBHASI BEPOSTHOCTD U JOBEPUTEIBHBIN HHTEPBAIL.
Onpenenenue HeOOX0IUMOTo o0ObeMa BIOOPKH. [IpUHITUTT MaKCUMAIBHOTO
paBONOA00uS.

25. OyHKUMOHAIBHAS 3aBUCUMOCTD U perpeccusi. Kpusble perpeccun, nx CBOKWCTBA.
KoadpunmenT koppensuuu, KOppeasnOHHOE OTHOIIEHUE, X CBOMCTBA U OLICHKH.

26. CraTucTHYeCKHE METO]Ibl 00paOOTKH IKCIIEPUMEHTAIBHBIX JAHHBIX.

27. OnpenesieHre napaMeTpoB HEJIMHEWHBIX YPABHEHUN PETPECCUU METOIOM
HAaMMEHBIIMX KBAJIPaTOB HEMOCPEACTBEHHO U C IOMOILBIO JIMHEAPU3YIOIIHUX 3aMEH
IIEPEMEHHBIX.

28. Ilonstue o kputepusix coraacus. [[poBepka runore3 o0 paBeHCTBE J0JEH U CPETHUX.
IIpoBepka rumoTessl 0 3HAYEHUHU [TapaMEeTPOB HOPMAJILHOIO pactpeneneHus. [Iposepka
TUIIOTE3BI O BUJE PACIIPEACIICHUS.

[lonp30BaHME pPa3IMYHBIMM TEXHUYECKUMH YCTPOWCTBAaMHU HeE nomyckaercs. llpum
YKEJIAaHWUN CTYJIEHTa IOKUHYTh MPENEbl ayJUTOPUU BO BpEMsl 3a4eTa dK3aMEHALWOHHBIN
OWJIEeT MoCJIe €ro BO3BPAIICHUS 3aMEHSETCS.

[IpenogaBarens MMEET MPAaBO IOCIE MPOBEPKH MHCBMEHHBIX OTBETOB BONPOCHI
3alaBaTh CTYACHTY B YCTHOHM (QopMe YTOYHSIOLUIME BOMPOCHI B pPaMKax 3aJaHus,
BBIJIAHHOTO CTYZCHTY.

9.3. OnleHOYHBIE CPEACTBA MPOMEKYTOUYHOM aTTecTalun B JopMe KypCcOBOIro
NPOEKTa WM KYPCOBOii paboThI

Y4eOHBIM TIAHOM KypcoBasi paboTa M KypCOBOM MPOEKT MO JTUCHUIUIMHE HE
IPEAYCMOTPEHBI.

10. MeToan4eckue peKOMEHAALMH 110 OPTraHU3aMU U3YYCHHUS TUCHUIIIMHBI

CryneHTsl nepel Ha4aJloM HM3Y4YEHUs AUCUUIUIMHBI O3HAKOMJIEHBI C CHUCTEMAMH
KPEAUTHBIX €AUMHUI] U O0aJUIbHO-PEUTUHIOBOM OLICHKHU.

CryaeHTsl, W3yvarollue TUCUUIUIMHY, OoOecredeHbl Y4eOHOU JUTepaTypoil, yuyeOHo-
METOJMYECKUM KOMIUIEKCOM I10 AMCLMIUIMHE, BKJIIOYas METOAMYECKHE YKa3aHWs K
BBIINOJIHEHUIO NTPAKTUYECKUX 3a/IaHUH, a TAK)KE BCEX BUJIOB CAMOCTOSTEIbHONU PaOOTHI.

B y4eOHbII mpomecc PpEeKOMEHAYETCs  BHEIPEHHE  CYObEKT-CyOBEKTHOM
IIEJarOTUYECKOM TEXHOJIOTMH, IIPU KOTOPOM B PACIUCAHMM KAaXKIOr0 IIPEnoaaBaTels
ONpPENEIACTCS BpeMs KOHCYJBTALMN CTYIEHTOB II0 3aKPEIJIECHHOMY 3a HUM MOJIYJIIO
JVCLUIUIAHBI.

11. BHeceHne U3MeHeHUI U JONOJHEHUI B pad04y0 NpOorpaMmy AU CHUIINHBI
Kadenpa exeromno oOHOBISET cojaepx)aHue pabOYMX MPOTPaMM JTHCIUTLIVH,

KOTOpble OQOPMIIAIOTCS MPOTOKOJIAMHU  3aCeAaHUil AUCHUIUIMH, (opMa KOTOPBIX
yTBepkIeHa [lonoxenueM o pabounx nporpaMMax JUCIUIUIMH.
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Hpuiaoxenue

denepanbHOE TOCYAapCTBEHHOE 0I0/PKETHOE 00pa3oBaTeIbHOE YUPEIKICHHUE
BBICIIIETO 00Pa30BAHMS
«TBepckoii rocyiapcTBeHHbIH TeEXHHYECKHA YHUBEPCUTET)

Hanpasnenue noarorosku 6akanapos — 21.03.02 3emineycTpoiCTBO U KagacTphbI
Hanpasnennocts (mpo¢uis) — Kagactp HenBmwxkumoctu
Kadenpa «Briciias maTemaTuka»

Juncuuruimaa «MaremaTtuka

Cemectp 1

3K3AMEHALIMOHHbIA BUNET Ne_1

1. Bonpoc dns npoeepku ypoeHsi «3HATb» — 0 unu 1 unu 2 6anna:
Onpedenenue obpammuoti mampuysl. Buruucienue mampuysi, obpammuoti dannou. Ceoticmsa.

2. Bonpoc ons npoeepku ypoeHsi «<3HATb» — 0 unu 1 unu 2 6anna:
Onpedenenue nenpepvlgnocmu QyHKYUU 8 mouke u Ha MHodcecmse. Apugpmemuueckue delicmeus
Hao HenpepvieHbiMu Gyukyusmu. Henpepvienocmo cnoscnoni pynkyuu. Ceolicmea nenpepuléHbIX

@yHxyuil.

3. 3a0aHue O9na npoeepku ypoeHs «YMETb» - 0 wunu 2 6anna:
3 2 1

Beruucnure onpegenurens |1 3 2.
21 3

4. 3adaHue Onsi nposepku ypoeHsi «YMETb» - 0 unu 2 6anna:
BadaHbl mouku A(3;0;2), B(6;3;5), C(1;1;4), D(4;1;1). Halidume ypasHeHue npsmoul, npoxodsuel yepes
mouky A neprneHOUKynsapHo rnnockocmu BCD.

5. . 3adaHue onst npoeepku ypoeHss «YMETb» — 0 unu 2 6anna:

. N3+ x? - V3+x
BbluMcnuTte npegen, He ucnonb3ysi npasuno Jlonutans lim 5
vl 2x°-3x+1

Kputepuun nToroBon oLeHKM 3a 3K3aMeH:
«OTNNYHO» - Npy cymme Bannos 9 unu 10;
«XOpOLLO» - Npu cyMmme 6annos 7 unu 8;
«y[,0BNETBOPUTENBHO» - NpU cymme 6annos 5 nnu 6;
«HeyaoBneTBopuTENbHO» - Npu cymme 6annos 0, 1, 2, 3, 4.

CocrtaButenb: goueHT kadenpsl BM M.B. MycuHa
3aBeqyownn kadenpon: 4.17.H., npodeccop B.[. Nopsues
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denepanbHOE rocy1apcTBEHHOE OIOIKETHOE 00pa30BaTEIbHOE YUPEKICHHUE
BBICIIIET0 00Opa30BaHuUs
«TBepckoil rocy1apcTBeHHbI TEXHHYECKHH YHUBEPCUTET»

Hamnpasnenue noarorosku 6akanaBpoB — 21.03.02 3emieycTpoicTBO U KaJacTphI
Hampasnennocts (nmpoduns) — Kagactp HeIBIKHMOCTH
Kadenpa «Bricuras marematrikay

JuncuumimHa «MaTemMaTHukay

Cemectp 3

3K3AMEHALUMOHHbIA BUNET Ne_1

1. Bonpoc dns npoeepku ypoeHsi «3HATb» — 0 unu 1 unu 2 6anna:

3naxonepemennvie psovl. Ilpuznaxu cxooumocmu. A6CONOMHASL CXOOUMOCHb.
2. Bonpoc ons npoeepku ypoeHsi «x3HATb» — 0 unu 1 unu 2 6anna:

Jlunetinvie ougepenyuanvrvle ypaguenus: 00HOpoOHble u HeoOHopoonvle. Obuee peuierue.

Dynoamenmanvras cucmema pewenuil. Memoo Jlaepawnoica sapuayuu noOCmMosiHHbIX.
3. 3adaHue 9ns npoeepku ypoeHss «YMETb» - 0 unu 2 6anna:
= (x=2)
Onpedenume obaacms cxooumocmu psoa u .

n=1 31’! * 4”
4. 3adaHue Ons nposepku ypoeHss «<YMETb» - 0 unu 2 6anna:

Haiioume uemvipe nepevix unena pasznodceHus 8 CMeneHHoUu pso0 HaACmHO20 UHMezpand

ypasnenua ' + xy? = 2¢08 X, yoosremsopsiouezo navanvhomy ycrosuio: y(0)=1.

5. 3adaHue Anst npoeepku ypoeHsi «YMETb» — 0 unu 2 6anna:
Pewume ypasnenue: y" - 2y' + IOy =sin3ux.

KpuTepuun nToroBon oLeHKM 3a 3K3aMeH:
«OTNNYHO» - Npy cymme Bannos 9 unu 10;
«XOpOLLO» - NpU cyMmme 6annos 7 unu 8;
«y[,0BNETBOPUTENBHOY» - NpY cymme 6annos 5 nnu 6;
«HeyaoBneTBopuTENbHO» - Npu cymme 6annos 0, 1, 2, 3, 4.

CocTtaButenb: goueHT kadenpsl BM M.B. MycuHa
3aBefyownn kadenpon: 4.7.H., npodeccop B.[. Nopsues
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Hpuiaoxenue
®enepabHOE rOCYAAPCTBEHHOE OI0/PKETHOE 00pa30BaTEIbHOE YUPEKACHUE
BBICIIIET0 00Opa30BaHuUs
«TBepckoil rocy1apcTBeHHbI TEXHHYECKHH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaspoB — 21.03.02 3eMieycTpoiCTBO U KaaCcTpPhI
Hanpasnennocts (mpoduis) — Kagactp HenBuwxumoctu
Kadenpa «Bricuras marematrkay

Juncuuruimaa «MaremaTtukay
Cemectp 2

3AJAHUE UJIA AONNOJHUTEJIBHOI'O UTOI'OBOT'O
KOHTPOJIBHOI'O UCIHIBITAHUSA Ne_1

———

1. Bonpoc dns npoeepku ypoeHss «3HATb» — 0 unu 1 6ann:
Hecobcmeennvie unmeepanvt. Kpumeputi cxooumocmu, npuznaxu cpagnenusi. Qopmynvl 3aMeHbl
nepeMeHHod U uHmecpupoeanusl no 4acmsim.

2. 3adaHue 9ns npoeepku ypoeHss «YMETb» - 0 unu 1 6ann:

6+ x’
Haiioume naubonvuee 3nauenue pynkyuu y = " 5~ Ha ompeske [0; 1];
+ X

3. 3adaHue dns npoeepku ypoeHss «<YMETb» - 0 unu 1 6ann:
Hartioume uHmeepaJlj-(x3 + Sx)ln xdx .

4. 3adaHue Ons npoeepku ypoeHss «YMETb» — 0 unu 1 6ann:
Haiioume yacmuule npouzsoomnsie nepeoco nopsaoxka hynkyuu Z =COSX+ xe2.

Kpurepun uToropoii oneHku 3a 3aver:
«3a4TEHO» - IPU cyMMe 6ayioB 3 unu 4;
«HE 3a4TeHO» - Ipu cymme Oamios 0, 1 nm 2.

CocrtaButenb: goueHT kadenpsl BM M.B. MycuHa
3aBegyoLwnin kapeapon: A.7.H., npodeccop B.[. Nopsues
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denepanbHOE TOCYIaPCTBEHHOE OFOKETHOE 00pa30BaTEIbHOE YUPESIKICHHE

BBICIIIET0 00Opa30BaHuUs

«TBepckoil rocy1apcTBeHHbI TEXHHYECKHH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaspoB — 21.03.02 3eMieycTpoiCTBO U KaaCcTpPhI
Hanpasnennocts (mpoduis) — Kagactp HenBuwxumoctu

Kadenpa «Bricuras marematrkay

Juncuuruimaa «MaremaTtukay

Cemectp 4

SAJAHUE JJIAd JOHHOJHUTEJBHOI'O UTOI'OBOI'O
KOHTPOJIBHOTI'O UCIIBITAHUA Ne 1

——

1. Bonpoc 9nst nposepku ypoeHsi «<3HATb» — 0 unu 1 6ann:

Cmamucmuyeckue OYEHKU. HeCcmeuleHHbvle, 3¢d)€Kmu6Hbl€, cocmosmeilbHble. HOZpeWHOCWlb OYEHKU.
Jlosepumenvhas 6eposmHOCmy U 008epumenvHulil unmepeai. Onpedenenue Heobxo0umMo20 00veMa 6blOOPKIL.
2. 3adaHue dns npoeepku ypoeHsi «YMETb» - 0 unu 1 6ann:

B maeazune umeemcs 12 menesusopos. U3 nux 10 npouszeedenvt 8 Kopee. Haiimu éepossmnocmus moeo, 4ymo
cpedu 6 HayOauy 63amublX menesu3opos ece npoussedenvl 8 Kopee.

3. 3adaHue O0ns npoeepku ypoeHss «YMETb» - 0 unu 1 6ann:

Haitimu mamemamuueckoe odxcuoanue u oucnepcuio OUCKPemHoU Cy4aiHol eIUYUHbl, 3AKOH
pacnpedenenusi KOmopou 3a0an mabauyell.

X |3

9

6

3

4

p 0,2

0,3

0,25

0,15

0,1

4. 3adaHue Ons npoeepku ypoeHs «YMETb» - 0 unu 1 6ann:

1o 3a0annoil sMnupu1ecKoll 8b100pKe NOCMpPoOUms 2UCMOSPAMM) U 8bI0BUHYMb SUNOME3) O 3AKOHE
pacnpeoeneHus CIy4auHol 8eIUdUHbl

Boi0opka

0,3,5,2,1,4,5,1,8,6,7,5,4,7,10,6,4,7,9,8,6,5,8,7,5,4,3,5,7,6,8,9,8,10,6,5,4,3,5,6,8,7,9,7,5,4,6,3,
1,3,6,7,5,9,6,5,4,5,3,5,2,1,3,0,3,1,2,2,3,4,5,5,5,4,3,2,3,5,1,1,0,2,4,5,6,5,4,4,6

KpuTtepun nutoroBoii oneHku 3a 3auet:
«3a4TEHO» - MPU CymMMe 0aioB 3 wiu 4;
«HE 3a4TEeHO» - Mpu cymme Oamios 0, 1 umm 2.

CocrtaButenb: goueHT kadenpsl BM
3aBegyoLwnin kapeapon: A.7.H., npodeccop B.[. Nopsayes

M. B. MycuHa
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