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Pabouas nporpamma coctaBieHa ¢ y4eToM TpeOOBaHMI:

e IOpsIIKa OpraHW3allud M OCYIIECTBJICHUS OOpa30BaTEIbHON JESATEIBHOCTH TI0
o0Opa3oBaTeNbHBIM IpPOrpaMMaM BBICHIETO O0pa3oBaHHMs — MporpamMmaM OakajaBpuaTta,
nporpaMMaM  CHELUaJUTeTa, IPOrpaMMaM  MarucTpaTypbl, YTBEP)KICHHOI'O IPUKA30M
MuHucTepcTBa HayKu M BhIcIIero oopasoanusi Poccuiickoit @enepanuu ot 06.04.2021 Ne 245
(C UI3MEHEHHUSIMH U JIOTIOJIHCHHSIMHU );

e penepaabHOro TOCYAapCTBEHHOTO 00pa30BaTENbHOTO CTAHAAapTa BHICHIETO 0Opa3oBaHUs
no HanpasiaeHuo noaroroBku 19.03.03 IlpoaykTel mUTaHMS >KUBOTHOTO IPOMCXOXKIEHUS,
YTBEPKACHHOTO TMpUKa3oM MUHHCTEpCTBA HayKd U BbICIIEro oOpas3oBaHus Poccuiickoit
®denepannn ot 07.08.2020 Ne 894 (c n3MEHEHHSIMU U JOTIOJTHCHUSIMHU ).

[IpenogaBarens, MOArOTOBUBIINN pabouyr0 MpOTpamMmy:

CTapLIMil IPEnoaBaTelb
kadenpsl HPOPMAITMOHHBIX TEXHOIOTHA,
MaTeMaTHKHU U (PU3HUKU C.H. Iloneanyxa

PabGowas mporpamma paccMoTpeHa Ha 3aceimaHud  Kadedapel HMH(DOPMAIMOHHBIX
TEXHOJIOTHl, MaTeMaTHKu U ¢u3uku (mpotokoa Ne 10 ot «27» mas 2024 1.).

3aBenyrommii kadgeapou B.1IO. Unbun

Pabouass mporpamMma peKOMEHJOBaHAa K HCIOJb30BaHHIO B Yy4eOHOM Ipolecce
METOIMYECKOH KOMUCCUEHN (paKybTeTa MUILEBbIX TEXHOJIOTUI
(ITporoxon Ne 11 ot «20» uronst 2024 1.).

IIpeacenareib MeTOAUYECKONH KOMHCCHH A.K. IIuBoBap

PykoBoauTe/ b 0CHOBHOM NPO(eCcCHOHATBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl ®.M. CHeryp




1. Mpeamer. Leau u 3a1aun TUCHUIIMHBI, €€ MeCTO B CTPYKTYype 00pa3oBaTeIbHOM
NMPOrpamMmbl

IIpenmer AMCHMIVIMHBI — OCHOBBI TEOPUM JIMHEMHON M BEKTOPHON aireoOpsl,
AQHAJIUTUYECKOM  TE€OMETpPUM, MATEMaTHYECKOIO  aHajau3a, TEOPUM  BEPOATHOCTEH U
MaTeMaTUYECKON CTaTUCTUKU.

Heabio 1MCHUMIIHHBI SBISETCS:

— mody4deHue 0a30BBIX 3HAHUH U (HOPMHUPOBAHME OCHOBHBIX HABBIKOB [0 MAaTEMAaTHKE,
HEOOXOIUMBIX JIsl PEIICHUs 3a/1a4y, BOSHUKAIONIUX B MPAKTUUYECKOW JEATENHOCTH B MUILEBOI
MPOMBINIJICHHOCTH | MEePepadbOTKe CEIbCKOXO03IHCTBEHHON MPOTYKITNH,

— Pa3BUTHE JJOTUYECKOI'O MBIIICHHUS,

— (opmMupoBaHUE HEOOXOAUMOTO YPOBHS MAaTEMAaTHUECKOHN IMOATOTOBKH ISl TOHUMAHHUS
JPYruX MaTeMaTUYECKUX U MHKEHEPHBIX IUCLUILINH.

OCHOBHBIMM 321aYaMU U3YUEHUS TUCIUIIINHBI SBIISIFOTCS:

— OBJIaJICHUE CTYJEHTaMH OCHOBHBIMM MAT€MATHYECKUMHU MOHATHSAMU H3Y4aeMbIX
pa3aenoB MaTeMaTUKH;

— YMEHHE pellaTh TUIOBbIE 33/1a4H, MPUOOPETeHNE HABBIKOB PabOTHI CO CHEIHAIbHOMN
MaTeMaTUYECKOM JIUTEPATYpPOH;

— YMEHHE UCIOJIb30BaTh MaTeMaTHYECKUU amnmapar i PELICHHUs TEOPETHUYECKUX HU
MPUKJIAJHBIX 3a7a4.

MecTo IMCHUIIMHBI B CTPYKTYPe 00pa30BaTe/ibHOM POrpaMMBbl.

Juciuranaa «MaTteMaTruka» OTHOCUTCS K JMCIMIUIMHAM 0a30BOM YacTH.

JucuuninHa ocCHOBBIBaeTCs Ha 6a3e MKOIbHOIO Kypca MaTeMAaTHKH.

JucuuninHa SBISAETCS OCHOBOM JUISl M3YYEHUS CIEAYIOUMX IUCHUIUIMH: «Dusnkay,
«Teopernueckass MexaHuKa», «OneKTpoTexHuka», «lIpoumeccbl u anmaparbl MNHIIEBBIX
MIPOU3BOACTBY.

2. [lepeyeHb IUIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHUs MO AUCHHUILIMHE,
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJbTATAMHU 0CBOEHMSI 00pa30BaTe/IbHOM
NMPOrpamMmabl

Oﬁmeﬂpoq)eccnmlanbﬂble KOMIICTCHIUH 1 HHAUKATOPbI MX JOCTHXKCHUSA

Kareropus Kon u HanMmeHoBaHue | Kop u HalMEHOBaHUE
obmenpodeccuoHaIbHBI | o0mIenpodeccuoHaTbHON WHJIKaTOpa JOCTHKCHHUS
X KOMIIETeHLUH KOMIIETEHINH ofmernpogeccuoHaTbHON
KOMIIETCHITIH
OIIK-2. Cnoco6en mpumensats | OIIK.2.1. 3nHaer u rpaMOTHO
OCHOBHBIE 3aKOHBI U METOJIBI OTepHpyeT OCHOBHBIMH 3aKOHAMU
EcrecTBeHHOHay4HBIE UCCIIeIOBAaHHM €CTECTBEHHBIX U METOJaMH  HUCCIIeZIOBAaHUM
NPUHIUITE © METOBI HayK JUIs peIICHUS 3a1a4 €CTECTBEHHBIX HayK JIJISl PEIICHUS
npogeccuoHaIbHON 3a1a4 npogeccuoHanIbHON
JeSITeTbHOCTH JeSITeTbHOCTH
OIIK.2.2. OcymecTBisieT BBIOOD
3aKOHOB u METO/I0B
HCCIIEA0OBAHUI €CTECTBEHHBIX




HayK JUid peuieHUs] KOHKPETHOM

3a/1a4M npodeccuoHaIbLHON
JeATeILHOCTH
OIIK.2.3. JlemoHcTpHpyeT

YMCHHUE MNPHUMCHATH KOHKPETHBIC
3aKOHBI U MCTOABbI €CTCCTBCHHBIX

HayK TS KOMILJIEKCHOT'O
pereHus MIPOU3BOJICTBEHHBIX
3a1a4

3. O0bEéM TMCHUNJIMHBI M BU/bI YUeOHO# padoThl

o 3aounass | O4HO-3a04Has
yHas hopma
5 dhopma dbopma
odyHeHHA 00y4eHus oOyueHus
00BEM N
4acoB 00bem 00BEM yacoB
Buapl pabot BCero 4aCOB
3a4.eq./
4acoB 1 2 1,2 12
CeMecCTp ceMecTp CeMecTp ’
O06as
TPYAOEMKOCTh 6/ 216 2172 4/144 6/216 —
JUCITUTUTAHBI
AynuropHas pabora: | 100 36 64 22 —
Jlexmun 36 14 22 10 -
[IpakTnueckue 64 29 42 12 B
3aHATUA
JlaGopaTopHbie 3 B B 3 3
paboThI
Hpyrue Buasl B B B B B
AyIUTOPHBIX 3aHATUI
CamocrosiTenbHas
pabota 116 36 80 194 -
oOyyJaronuxcs, Jac
Kontposns gacos - - - - -
Bun npomexxyrouHon
aTTeCcTalluu 3auer,
. — 3a4yeT JK3aMeH —
(3auér, IK3aMeH
IK3aMEH)




4. Conepxanue TUCHUILINHBI

4.1. Pa3nenbl IMCUMILIMHBI U BUIbI 3aHATHH (TeMATHYEeCKUIl TUIaH).

11\/?1 Pasnen nucruninHel JI 113 JIP CPC
Ounas ¢popma 0OyueHust

1 DJIEeMEHTHI JH/H{eﬁHOI?I 1 BEKTOPHOU aJireOp#l, 6 12 B 20
AHATUTHYECKON T€OMETPHH
BBenenue B MaTeMaTUUECKUN aHAIU3.

2. | Hduddepenunansnoe ucuncnenue Gpynkmuu onnoi | 10 16 — 34
HepEeMEHHOM

3. |HeompeneneHHslit 1 OnpeieeHHbI HHTETpal 10 18 - 24

4. | AuddepenunanbHble ypaBHEHHS 8 14 - 30

5. | Teopus BeposiTHOCTEH 2 4 8
Bcero 36 64 - 116

3aounas popma 00ydeHHs

1 DeMEHTbI JmH“efIHoﬁ 1 BEKTOPHOM aJreOpsl, 2 2 B 32
AHATUTHYECKOW TEOMETPHH
BBeieHre B MaTeMaTHYECKUI aHAIIN3.

2. | duddepenuuansHoe ucyrcaeHue GyHKINHA OJHON 3 4 — 54
HIEPEMEHHOI

3. |HeompeneneHHbBIN 1 ONPeIeICHHBIN HHTErPa 3 4 — 52

4. | AuddeperunanbHble ypaBHEHUS 2 2 - 56
Bcero 10 12 - 194

4.2. ConepxxaHue pa3/iesioB y4eOHOI AUCHUNIHHBI.

Pa3gen 1. DiieMeHTBI JIMHEHHOWH U BEeKTOPHOM aJIredpbl, AaHATUTHYECKOI TeOMETPHH.

Tema 1. D1eMeHTBI JIUHEHHOI anredphl.

Matpuusl. Bunel Matpun. JInHeliHbIe onepanuy HaJ MaTpULaMH: YMHOKEHUE MaTpPHULIbI
Ha YMCJIO, CJI0KEHNE U BBIYUTAaHHE MATpPHIL, IPOU3BEIECHNE MAaTPHULL.

Onpenenurens marpunpl. CBolicTBa onpeaenuTeneid. Beranciaenue onpenenureneit 2-ro
1 3-ro mopsakoB. MUHOPBEI U anreOpandeckue jaomnoiiHeHus. Teopema Jlaruiaca, BeIYMCIICHHE
OINpEACIUTENEN N-TO MOPAIKOB.

OOpaTHas MaTtpuna. AITOPUTM HaXOXKAEHHsI 0OpaTHOW MaTpPHIIbI.

Cuctembl JIMHEHHBIX anreOpanyeckux ypaBHeHHH. PemieHune cucTeM JHMHEHHBIX
ypaBHeHU# 110 popmynam Kpamepa, ¢ momoripio o0paTHO# MaTpuilbl 1 MeToaoM ["aycca.

Tema 2. BeKTOpBI HA IIJIOCKOCTH U B MPOCTPAHCTBE.

Bekrop. Monyne Bekropa. JInHelHble omnepanuu Haja Bektopamu. KosummHeapHble
BEKTOpa. Pa3no)keHne BEeKTopa 1o KOOPANHATHBIM OCSIM.

CkansipHO€, BEKTOPHOE M CMEIIaHHOE MPOU3BEAEHUS BEKTOPOB. MeXaHWYeCKU CMBICI
CKaJIIPHOTO ITPOU3BENEHNUs. ['eoMeTpUYECKUI CMBICT BEKTOPHOTO M CMEIIAHHOTO ITPOU3BENECHUN
U UX MPUIIOKEHUS.

Tema 3. IIpsimMast JIMHUS U KPUBbIE 2-T0 MOPAAKA HA MVIOCKOCTH.

PasnuuHble BUIBI ypaBHEHUS NMPSAMON HA IUIOCKOCTH: YPAaBHEHHE MPSIMOU, MPOXOIAIIEH
yepes3 JIB€ TOUKU; KAHOHUYECKOE YPaBHEHUE MPSAMON; ypaBHEHUE MPSIMON C 3aJJaHHBIM YIJIOBBIM
ko3 puImeHToOM; ypaBHEHHE TIPSIMOM B OOIIIEM BHUJIEC; YPABHEHHE MPSIMON B OTpe3Kax.



B3auMHOe  pacrnosiokeHHWE — ABYX ~— HPSAMBIX:  YCIOBUE  IAPAJUIEIBHOCTH U
NEPIECHIUKYISIPHOCTU. YTOJI MEXAY NPAMBIMHU. PaccTosiHue OT TOYKH A0 IPSAMOM.

Kpusble BToporo nopska: OKpy>KHOCTb, 3JUIMIC, runepbona, napadona. OnpeneneHus,
KaHOHHUYecKHe ypaBHeHus. [loctpoenue rpadukos.

Tema 4. AHaaMTHYECKAsA TeOMEeTPUS B IIPOCTPAHCTBE.

Pasnnynble BUIBI ypaBHEHHS INIOCKOCTU: YPaBHEHUE IUIOCKOCTH, MIPOXOAAIIEH Yepe3 TpH
TOYKH; YPAaBHEHHE IIJIOCKOCTU IO TOYKE M BEKTOPY HOPMAaJH; ypaBHEHHE IJIOCKOCTU B 0OIIEM
BU/JIC; YPABHEHHE IUIOCKOCTH B OTpe3Kax. B3auMHOE pacoyioKeHHe IBYX IIIOCKOCTEH: YCIOBHE
NapaJUIEIIbHOCTHU U NEPIEHAUKYIISIPHOCTH. YTOJI MEXAY INIOCKOCTAMHU. PaccrosiHue OT TOYKH 10
IJIOCKOCTH.

PasnuuHble BUIBI ypaBHEHMS IIPSIMOM B IPOCTPAHCTBE: YPABHEHUE IPSIMOU, IPOXOAALIEN
yepe3 IBe TOYKHM; KAHOHUYECKOE YPAaBHEHHE INPSIMOW; ypaBHEHHME NPAMOHN B IapaMETPUYECKOM
BUJIE. B3aumMHOE  pacnosioKeHue — ABYX ~— IPSAMBIX:  yCIOBHE  NApPAUICIBHOCTH U
NEPIEHIUKYJIAPHOCTU IPSIMBIX. YTOJI MEKIY MPSIMBIMU.

B3aumHOe pacnosnokeHwe NpsMOM M IUIOCKOCTH: YCIIOBUE IAPAJUIEIBHOCTH H
NEPIEHIUKYJIIPHOCTHU MPSMON U TUIOCKOCTH. YTOJ MEXy NPsAMOH U IUNIOCKOCThI0. Haxoxnenue
KOOPJMHAT TOYKH NIEPECEUEHHUs] PSMOU U IIJIOCKOCTH.

Pa3nea 2. Beenenue B MmatemaTnueckuii ananus. {uddepenunanbHoe ncuucieHue
(yHKIIUM OHOI ITepeMeHHOM.

Tema 5. ®ynknus. Cnocodsbl 3a/1aHus, CBOCTBA, TPAQUKH.

Oyukmsi, crmocoOwl 3amanus (pyHknuu. OO6macTe ompesaeineHuss W 00JacTh 3HAYCHUN
¢ynkuuu. CpoiicTBa (YHKIMH: YETHOCTb, HEYETHOCTb, MOHOTOHHOCTb, IEPUOJUYHOCTb,
obparumocTts. OCHOBHEIE JIEMEHTAPHBIE (PYHKITUH, UX CBOICTBA U rpaUKH.

Tema 6. IIpenen GpyHKIUM ¥ HENPEPHIBHOCTb.

[Ipenen uucnoBoil mocnenoBatenbHOCTH. DyHkiuA. [Ipenen GyHKIUMM B TOUYKE M Ha
6eckoHeuHOCTH. OCHOBHBIE TEOPEMBI O Ipejenax. beckoHeuyHo mMasble 1 GECKOHEYHO OoJIbIne
(GYHKIIMHM U UX CBOWCTBA.

Beruucnenue npenenos ¢GyHKuMu. Bunel HeonpeneneHHOCTEH U UX packpbiTe. [lepBbiit
U BTOpOM 3aMeuaTesIbHbIE Mpeesibl. DKBUBAJICHTHO MaJlble (PYHKIIMH.

HenpepsiBHOCTh QyHKIIMHN. TOUKHM pa3phiBa.

Tema 7. llponzBoanas. {uddepenunpoBanne QpyHKIHUii.

3ajauy, NOpPUBOJAIIME K TOHATHIO npou3BoAHoW. OmpeneneHue NPOU3BOIHOM.
I'eomeTpuyecknii CMBICH TPOU3BOJHOM. MexaHmyeckuii cMbICH Ipou3BogHOM. [IpaBuita
muddepentpoBanus. Tabauia MpOU3BOIHBIX 3JIEMEHTAPHBIX (YHKIUI.

Cnoxnast ¢yHkiusa. HaxoxnaeHue mnpous3BogHON clokHOM (yHKumu. Tabmuia
IPOM3BOJIHBIX CIOXKHBIX (yHKIMHA. HaxoxxneHne npous3BogHON (YHKIMN 3a1aHHBIX B HESIBHOM
Buje. Haxoxnenue npousBoaHbIX (YHKIUHN 3aJaHHBIX B MapamMeTpuieckoM Buje. [IponsBoanbie
BBICILIUX MOPSIIKOB.

Tema 8. JduddepenuupoBanue d¢yukumii. Auddepenunan. Teopemsr o
auppepenuupyembix GyHKIUAX.

Teopema depma u ee NMpUMEHEHHWE K HAXOXICHUIO HAMOOJBINETO W HAUMEHBIIETO
3HayeHuit pynkuuu. Teopema Porsi, Teopema Jlarpanxka, Teopema Komu. I[Ipasuino Jlonurass.

Tema 9. IlpuMeHeHue nNpPou3BOAHON A HccjaegoBaHust GyHkuuil. DyHKUUH
HECKOJIbKHUX IepeMEeHHBbIX.

VYcnoBus MoHOTOHHOCTH (GyHKIUU. KpuTudeckue TOUKH. OKCTPEMYMbl (YHKIIHH.
Heo6xoanmoe u 1ocTaToyHble YCIOBHS SKCTPEMYyMa.

UccnenoBanne BbINYKIOCTH (QyHKUMU. JlOoCTaTO4yHBIE YCIOBHUS BBIIYKJIOCTH U
BOrHyTOCTH QyHKIMHU. Touku nepernda. Heobxonumoe 1 1ocTaTOYHOE yCIOBHE Neperuoa.

AcumntoTtel ¢pyHKImi. Cxema mosiHoTo uccienoBanus GyHkiuu. [locrpoenue rpaduka
(GyHKIMY Ha OCHOBaHMHU IPOBEIECHHBIX UCCIICAOBAHUI.



OyHKIUSA HECKOJIBKHUX MepeMeHHBIX. YacTHble nmpousBoanble. Auddepenunan GpyHKumn
HECKOJIbKUX IIEPEMEHHBIX.

Pa3nen 3. HeonpenesieHHbIii U onpeiesieHHbI HHTErpal.

Tema 10. Heonpenenenublii muHTerpaj. OCHoOBHbIE MeTO/bl HHTETPUPOBAHMSI.

[lonatue mnepBooOpa3HON (GYHKUMM M HeompeneleHHOro wuHrerpana. CpoiicTBa
HeoIpeAeNIeHHOro nHTerpaia. Tabauna OCHOBHBIX HHTETPAJIOB.

OcCHOBHbIE METOJbl MHTEIPUPOBAHUSA: METOJ HENOCPEICTBEHHOIO WMHTEIPUPOBAHUSA,
METO/T 3aMEHbI [IEPEMEHHOMN, METO/] UHTEIPUPOBAHUS 10 YACTSIM.

Tema 11. UnTerpupoBanne panuoHa IbHBIX APO0EH.

Hekotopeie cBeneHus o painuoHaidbHBIX (QYHKIUSAX. VHTErpupoBaHue palrdoHaIbHBIX
¢ynkuunii. MaTErpripoBanue 3JeMEeHTapHBIX 1podei. MeTon HeonpeaeaeHHbIX K03(PpUimueHTos.

Tema 12. UHTerpupoBaHue HEKOTOPHIX TPUTOHOMETPUYECKUX H UPPAIHOHATBHBIX
(pyHKIMi.

WuTerpupoBanne HEKOTOPBIX UPPALIMOHAIBHBIX (QYHKITUH.

WuTerpupoBanue HEKOTOPHIX TPUTOHOMETPUUYECKUX (PYHKIIUH.

Tema 13. Onpenenennsiii uHTErpa. Onpenesnenue, cBoiicTBa U BbIYUCIEHHE.

OnpeneneHHblil HHTErpai. 3aja4u, IPUBOISAIINE K MTOHATUIO OIPEIEICHHOTO HHTETpaa.
OmnpeneneHHblit HHTErpal u ero cBoiicTBa. @opmyna Hetotona-JleloHua.

MeTo HENOCPEICTBEHHOIO HHTErPUPOBAHUS, METOJ MHTETPUPOBAHMS IO YacTSIM U
METO/I 3aMEHBI IEPEMEHHOH B ONPEIeTICHHOM HHTErpalle.

Tema 14. IlpuMeHeHMe onpee/IeHHOT0 HHTErPaia B reOMeTPUM U MeXaHHUKe.

[IpunoxkeHue ompenereHHOro MHTerpaia K BBIYUCICHUIO TUIOIMIAIU TJIOCKON (pUrypsl B
JIEKapTOBbIX KOOpAMHaTax. Beruucienrne o0bema Tena BpaiieHus. Boraucinenue 1auHbl JyTy.

[IpunoxkeHrue onpeaeieHHOro UHTerpajia K BBIYUCIEHUIO MAacChl, MOMEHTOB WHEPLHUU U
KOOpJMHAT LEHTPA TAKECTU Tea.

Paznen 4. Iudpepennuaibabie ypaBHeHHS.

Tema 15. dud¢epenunanbubie ypaBHeHusi 1-ro nopsinka. JAuddepenunaibHbie
YPABHEHHMA C Pa3AeIIOIMUMUCS TepeMeHHbIMH.

Huddepenunanbuble ypaBHeHus. OOmme M yacTHble perieHust auddepeHantbHbIX
ypaBHeHuil. Juddepenumansusie ypaBHeHus 1-ro nopsaka. Juddepennuanbabie ypaBHEHUS ©
pa3eNsIIoIUMHCS TIEPEMEHHBIMHU.

3anaya Kommu. TeopeMa o cyliecTBOBaHMY M €IMHCTBEHHOCTHU peleHus 3axauu Kommn.

Tema 16. OnHopoanble, JauHeiiHble U depeHnNaTbHbIC YPABHEHUS] U YPABHEHUS
bepnyuin. Ilpumenenue audgepeHUHANBHBIX YPaBHEHMH B 3aJa4ax NHUIIEBOH
TEXHOJIOTHH.

Jluneiinple W OJHOpOAHbIE JU(GepeHIaTbHble YpPaBHEHUS ME€PBOrO  MOpsIKA.
Juddepennnansubie ypaBHeHus bepHysiu.

Pemenne XxuMHUYECKUX 3a4a4 MpHU NoMOIM JTU(EpeHINATbHBIX YpaBHEHUN: 3aKOHbI
peaklMy epBOro U BTOPOro MOPAJIKOB, 331a4/ Ha KOHLIEHTPALUIO pacTBOpA.

Pemenne Qusnueckux 3agady mpu nomMouy TudepeHIHaIbHbIX YPaBHEHUNA: 3aKOH
OXJIQXCHUS TEJA, 3a/1a4M Ha BBITEKAHHUE KUJIKOCTH.

Tema 17.Iu¢pdepenunanbubie ypaBHeHusi 2-ro nopsiaka. uddepenumnaibubie
YPaBHeHHS 2-T0 MOPSAKA, J0NYyCKAOIMe NOHUKeHHe MOPS/IKAa.

Juddepennunanbable ypaBHEHHS BBICIINX MOPAAKOB. Juddepenipanbable ypaBHeHUS 2-
ro mnopsaka. duddepeHunanbHble ypaBHEHMsI 2-TO TOpSAIKa, JOMYCKAIOIIUME TOHM)KEHHE
NOpsAJKA.

Tema 18. Jluneiinble auddepeHUHATbHbIE YpaBHEHUSI 2-T0 MOpsAKa €
MOCTOSTHHBIMH KO3()(PUIMEHTAMH.



Jluneitaple oqHOpOIHBIE MU hepeHIIMaTbHBIC YPAaBHEHUS 2-T0 MOPSIKA C TOCTOSTHHBIMU
koaurmentamu. JInHeitHbIe HEOTHOPOAHBIC MU PepeHIIMaTbHBIE YPAaBHEHUS 2-TO MOPSIKA C
MOCTOSIHHBIME KO3()(DUIIMEHTAMU | MTPABOM YaCThIO CIICIIMATBLHOTO BH/I.

Pa3nen 5. Teopusi BeposiTHOCTEH M MaTeMaTHYeCKasi CTATHCTHKA.

Tema 19. Teopembl ClI0KEHUSI U YMHOXKEHUS BEposiTHOCTEN. I[0BTOpHBIE HCIIBITAHMUS.

Tema 20. CiayuyaiiHasi BeTMYMHA U €€ YUCIIOBbIE XapaKTEPUCTUKH. 3aKOHBI
pacrpeeneHus CIIy4ailHOW BETUYUHBI.



4.3. IlepeyeHb TeM JIeKIMId.

O0BéM, yac
Ne
i Tewma nexuun dhopma oOyueHus
OuHast 3a04Hasi  |0YHO-320YHO
Pa3nes 1. DiieMeHTHI JIMHEHHOI 1 BEeKTOPHOI ajaredpsl, 5 5 B
AHAJINTHYECKOH reoMeTpuH
1. |Tema 1. DnieMeHTBI TMHEHHON aTreOpHI. 2 — —
2. |Tema 2. BekTopbl Ha INIOCKOCTH U B IPOCTPAHCTBE. - 1 —
3. | Tema 3. Ilpsimast TMHUSA ¥ KPUBBIE 2-TO MOPSAKA HA TUIOCKOCTH. 2 1 —
4. |Tema 4. AnanuTudeckasi reOMETPUs B MPOCTPAHCTBE. 2 — —
Pa3zneua 2. BBenenne B MaTeMaTHYeCKHH aHAJIN3. 10 3 :
Anddepenuunanbuoe ucuncienne GyHKIUN OJHOM MepeMeHHOM
5. |Tema 5. ®ynkuusa. CriocoObl 3ajaHusl, CBOWCTBA, TpaUKU. 1 — -
6. |Tema 6. [Ipenen dyHKIMM M HENPEPHIBHOCTS. 2 1 —
7. |Tema 7. [IpousBonnas. luddepenuupopanue hyHKIuii. 2 1 —
8 Tewma 8. quddepernmponanue Gyuakuumii. uddepeniman. Teopemsl o 9 B B
" | iuddepeHunpyeMbix QYHKIUAX.
9 Tema 9. [IpumeneHre TPOU3BOAHON /ISl UCCIIEIOBAHUS (DYHKIIMH. 3 1 B
" | OyHKIIUM HECKOJIBKUX MEePEMEHHBIX.
Pa3nen 3. HeonpeneneHHbIH U onpeieIeHHbIH HHTErpaJl 10 3 -
10. Tema 10. Heonpenenenuslii uuterpan. OCHOBHbBIE METO/IbI 9 1 B
WHTETPUPOBAHUSI.
11. | Tema 11. MaTerpupoBanue parmoHaIBHBIX APOOCH. 2 1 —
1 Tema 12. UaTerpupoBanre HEKOTOPBIX TPUTOHOMETPHUICCKHX U 5 B
" | uppanMoHaNbHBIX QYHKIHH.
13 Tema 13. Onpenenennsiii uaTerpan. OnpeneneHue, CBONCTBA U 9 1 B
BBIUHCIICHHE.
14. | Tema 14. IlpumeHeHue omp. MHTETpaia B TEOMETPUH U MEXaHHKE. 2 — —
Pa3nea 4. lupdepennnanbHbie ypaBHEHHS 8 2 -
15. | Tema 15. IY 1-ro nopsnka. JIY ¢ pa3aensironumMucs nepeMeHHbIMHU. 2 1 —
16 Tema 16. Ognopoansle, nuHeinHsle Y u ypaBHeHUs bepHymm. 2 B B
" | IIpumenenne /Y B 3a1auax MUIIEBOM TEXHOJIOTHH.
17 Tema 17. AY 2-ro nopsiaka. 1Y 2- nopsiaka, qomycKaronme 3 B
MTOHIKEHUE TIOPSAKA. -
18 Tema 18. JIuneitnsie /{Y 2-ro nopsaka ¢ mOCTOSTHHBIMU 9 1 B
" | koaddunmenTamu.
Pasnen 5. Teopusi BeposiTHOCTEH 2 _ -
19 Tema 19. OCI:I'OBHI)IG MOHATHA. TeOpeMbI CIOXKEHUS U YMHOKEHHUS 2
BEPOSITHOCTEM. -
36 10 _




4.4. [lepeyeHb TeM NPAKTHYECKUX 3aHATHI (CEMHUHAPOB)

O0BEéM, yac.
Ne
/i Tema nIpakTUYECKOro 3aHATUSA ®opma 00yUeHHs
OYHas 3a04Has O09HO-3a01HasA
-1 2 3 4 5
Pa3nes 1. DieMeHTHI JIMHEHHOM M BEKTOPHOMH aaredpsl, 12 2 3
aHAJIMTHYECKON reOMeTpUH
1 Tema 1. Onpenenurenu. Pemenue cuctem JTMHEHHBIX 5 B B
" |ypaBHenwuii mo ¢popmynam Kpamepa u merogom ["aycca.
2 Tema 2. Bexropsl, nuHeiHbIe oneparyn. CKaIspHOe 2 B B
IIPOU3BE/ICHUE BEKTOPOB.
3 Tema 3. BekropHoe U cMelIaHHOE IPOU3BEIEHUE BEKTOPOB, UX 2 1 B
IIPUJIOKEHUS.
4. |Tema 4. IlpsiMast TMHMSI HA TUIOCKOCTH. 2 1 —
5. |Tema 5. KpuBsie 2-T0 nopsijika. 2 — —
6. |Tema 6. AHanuTHUECKas FeOMETPHsI B IPOCTPAHCTBE. 2 — —
Pazgen 2. BBenenue B MaTeMAaTHUYECKHUI aHAJIN3.
JuddepennnaibHoe ucuncieHue PyHKINU OTHOI 16 4 -
nepeMeHHOH
7 Tema 7. @ynkun. CriocoObl 3a1aHus, CBOMCTBA, rPadUKH. 2 B B
[Ipenen pynkumu.
Tema 8. Beruncnenue mpenenoB GyHkuu. Packpeitie
8. 10| oo 2 1 _
HEOIpeAeNeHHOCTEN |—|,|—|.
00
9. |Tema 9. 1-ii u 2-if 3aMevaTeNbHBIC TPEEIBL. 2 — —
Tema 10. Mexanu4eckuii 1 TeOMETPUIECKUN CMBICIT
10. |mpousBoaHOH, JuddepenirpoBanne 3eMeHTapHONH U 4 2 —
CIIOKHON (QYHKITUH.
Tema 11. [Ipon3BoaHbIE BBICIINX MOPSAKOB.
11. | AuddepenunpoBaHrie HEIBHO U MapaMETPUUECKU 3aJaHHBIX 2 1 —
(GyHKLIUH.
12. | Tema 12. Iuddepennnan pyakumn. [pasuno Jlonurans. 2 —
13 Tema 13. MccnenoBanue QpyHKIUI U OCTPOCHHUE MX 2 2 B
" | rpaduKoB.
Pa3nen 3. HeonpeneneHHblii U onpeieleHHbIA HHTErpaJl 18 3 -
14. Tema 14. Heonpenenenusrii uaTerpan. Hemocpeacrsennoe 2 1 B
MHTETPUPOBAHUE.
15. | Tema 15. UnTerpupoBanue 3aMeHOI epeMeHON U 10 YacTsIM. 2 1 —
16. Tema 16. UnTerpupoBanue paroHaIBHBIX IPOOEH. 6 B B
WHTerpupoBanre TpUroHOMETpUYeCKX QyHKINH.
17. | Tema 17. aTerprpoBaHne HEKOTOPBIX HPPALIMOHAILHOCTEH. 2 — —
18, Tewma 18. OnpeneneHHbIN nHTErpai. ['eoMeTprudecKuil CMBICIL. 5 1 B
Brluncienue onpeneaeHHoro HHTerpaia.
19 Tema 19. Brrancienne mromanieit miockux Guryp, o0beMoB 4 3 3
TEJ BPAllEHNUs U KOOPJAMHAT LEHTPA TAKECTH.
Pa3nea 4. lndgdepeHnnanbHbie ypaBHEHHUS 14 3 —




Tewma 20. Iud. yp-1. 1-ro nmopsiaka. Ob1iee u 9acTHOE
20. |pemenus. ud. yp-1.1-ro nopsaka ¢ pa3aesromuMucs 2 1 —
NePEMEHHBIMH.
21 Tema 21. [lud. yp-s. 1-ro mopsiaka: OMHOPOAHbBIE, THHEHHBIC U 4 1 3
" | ypaBuenus bepnymin.
29 Tewma 22. Pemienue npukiIagHbIX 3a7a4 B TUIIEBON HHXKEHEPUU 1
" | c momompo auddepeHImanbHbIX YpaBHEHUH 1-ro mopsiaka.
23 Tewma 23. lud. yp-s. 2-T0 OpsIKa, TOMYCKAOIINE TOHKEHUE 1 B B
" | mopsizka.
24 Tema 24. Pemenue nuHeHbIX aud. yp-i. 2-ro mopsiaka ¢ 4 1
" | MOCTOSTHHBIMH KO3 (DUIIMEHTAMH.
Pazneu 5. Teopusi BeposiTHOCTEH 4 - -
o5 Tema 25. ®opmynbl nosiHOW BeposiTHOCTU. [ToBTOpHBIE 2
" MCITBITAHHUS.
Tema 26. CnydaiiHasi BEIMYMHA. 2 - -
Bceero 64 - _

4.5. IlepeyeHnn TeM J1a60PaTOPHBIX padoT.

He npenycMoTpeHsl.

4.6. Buabl caMocToATeIbHOI padoThl CTYIEHTOB H NepeYeHb Y4eOHOo-
METOAHYECKOro o0ecneyeHns 1A CaMOCTOATEebHOI padoThl 00y4aIOIINXCH.

4.6.1. IloAroTOoBKA K ayAUTOPHBIM 3aHATUIM

B xome nekumii paccMaTpuBaIOTCS OCHOBHBIE BOIIPOCHI HW3Y4aeMOTo pasfena Hu
AJITOPUTMBI PCIICHHA TUITIOBBIX 3aJa4, ACIAOTCA aKUCHTBI HA HanOO0JIEe CIOKHBIX IIOJIOKCHUAX,
KOTOpBIE€ JTOJKHBI OBITH MPUHATHI CTYJIEHTAMU BO BHHUMaHue. Marepuanbl JIEKIHI SBISIOTCS
OCHOBOHU IJId TIOATOTOBKU CTYACHTA K IPAKTHYCCKUM 3aHATHAM.

OCHOBHOH 1eNBI0 TPAKTHYECKUX 3aHATHI SBISETCS 3aKpEIUIeHHe HaBBIKOB IPUMEHEHUS
MAaTEMAaTUYCCKUX METOAO0B I PCIICHHA MPUKIAAHBIX 3aa4; KOHTPOJb 3a CTCIICHBIO YCBOCHUS
NPONUIEHHOTO MaTepuaia M BBIMOJTHEHHEM CTYIEHTAMH CaMOCTOSITENbHOW paboThl, a Takke
OoJtee TIIyOOKOE pacCMOTPEHHE HAaOO0JIee CII0KHBIX BOITPOCOB U3y4aeMOM TEMBI.

[ToarotoBka CTYAEHTOB K MPAKTHYECKHM 3aHITHUSIM 3aKJIIOYAeTCS: B M3YyYEHHH paHee
HpO‘II/ITaHHOI\/'I nopenoaaBaTejicM JICKIMKU 110 TEMC 3aHATUSA, B TIIOATOTOBKE OTBETOB Ha
TEMaTUYEeCKHE  BOMPOCH,,  CHOPMYIHMPOBAHHBIE B  METOAMYECKUX  YKa3aHUAX  JUIs
CaMOCTOSITEIbHOW paboThl CTyAeHTOB. I[Ipm HEOOXOaUMOCTH, HJisi TOATOTOBKA OTBETOB Ha
BONPOCHl CTYJEHT H3y4aeT PEKOMEHJOBAHHYIO JHUTEpaTypy; B pEIICHWH THIIOBBIX 3ajad,
IMPUBCACHHBIX B MCTOANYCCKUX YKA3aHUAX IJIA CaMOCTOSITEIILHOU pa6OTI)I CTYACHTOB.

CaMocTtosiTenpbHasi paboTa MOXKET BBIMONHITHCS B OOBIUHBIX YYEOHBIX ayTUTOPHUSX, B
AyIAUTOPUAX 06OPYJIOB3HHBIX KOMIIBIOTEPAaMH C BBIXOJOM B I/IHTepHCT, a TaKXX€ B YHUTAJIBHBIX
3amax OWONMMOTEKH, TJ€ MOXKHO TIONYyYUTh HEOOXOJUMBbIE METONWYECKHE YKa3aHUd W
CIIEIHAIBHYIO JINTEPATYPY MO TUCIUTUINHE.

4.6.2. IlepeyeHb TeM KYPCOBBIX padoT (IIPOEKTOB).

He npenycMoTpeHsl.
4.6.3. Ilepeyenb TeM pedepaToB, pacueTHO-TpaguyecKux pador.

He npengycMmoTpeHsl.




4.6.4. IlepevyeHb TeM H Y4eOHO-METOIHYECKOT0 00eceyeHust AJIs1 CaMOCTOATEIbHOM

padoThI 00y4aroOIuxcs.

O0BéM, yac
dbopma oOyueHus
OuHas 3a04Has OO
3a04Hast
2 3 4 5 6
JluneiiHasi, BeKTOpHas ajaredpa u
aHAJIMTHYeCKAs reoMeTpHs.
Pa3nen 1. DanemenTsl | MeTtoauueckue ykazaHus U
JIMHEHHOM U BEKTOP- |HUHAWBUIYAJIIbHBIC 3a1aHU IS 17 28 _
HOW aredphl, aHAJIN- | CTYZCHTOB HHXCHEPHBIX
THYECKOil reomeTpun |crienuansaocteid. / JI.W.JIesn,
A.B.KoBans. — JIyranck, u3za-Bo
JIHAY, 20009.
TeMavl. ?J‘IeMeHTH Crp.4-14, 46-47 4 5 B
JMHEWHOW anreOpBhl.
Tema 2. Bextopsl Ha
IUIOCKOCTH U B Crp. 15-22, 48-53 5 8 -
IIPOCTPAHCTBE.
Tema 3. Tlpsimast nuHUS
Y KPUBBIE 2-TO MOPsII- Crp.28-34, 54-55 5 8 -
Ka Ha IJIOCKOCTH.
Tema 4. Ananutu-
qyecKasi FeOMETpUs B Crp.38-43 3 6 —
IIPOCTPAHCTBE.
IIpeneJsibl 1 HeNMPEPBLIBHOCTH
¢pynxuun. Ilponssognas pyHkuuu u
Pa3znen 2. BBenenue B | ee npuMeHenue. Meroguueckue
MaTeMaTH4YeCKHIi yYKa3aHUS K UHAUBHUAYaJIbHOU U
ananu3. {uddepen- |camocrosrenbHOl padoTe s 42 54 _
HAJbLHOE HCYHCTIe- noaroToBku crernuamucros OKP
Hue pynkuuu onnoii | «bakanaBp» Hanpasienus 6.051701
nepeMeHHOM «[IumieBpie TEXHOJIOTUH U
umwkenepus». [ C.H. [lomennyxa. —
Jlyranck, m3a-so JIHAY, 2012.
Tema 5. OyHKIMA. H.C. bepman «/luddepenunanpHoe u
CrniocoOwI 3a/1aHws, WHTErpalibHOE ucuucienune», Ctp.17- 4 8 -
CBOWCTBA, rpauKH. 24
Tema 6. [Ipenen
byHKINU U Crp.3-6, 28-33 7 8 -
HENPEPHIBHOCTD.
Tewma 7. IIpousBoHasi.
HuddepennmpoBanne Crtp.6-9 9 12 -
byHKINH.
Tema 8. Crp.10, 21, 40-43 11 13 -




HuddepennmpoBanne
GYHKITHIA.

Tema 9. [Ipumenenue
MIPOU3BOJHOM J1JIs1

0. Crp.10-14, 24-27 11 13
UCCIIEIOBaHUS
byHKIHA.
HNHuTerpajbHoe HCUMCIEHHE
(pyHKIUM OHOI IIepeMEeHHOH U ero
Pazpea 3. npuMeHeHue. Meroandeckue
HeonpenesieHHblii 1 | yKa3aHWs K MHIUBUYAJIBHOU U 7 56
onpeeleHHBbIH CaMOCTOSITEeNIbHOI paboTe asist
HHTErpaJ CTYJICHTOB HH>KEHEPHBIX
cunenuanpaoctei. / C.H. Tlonennyxa. —
Jlyranck, m3a-so JIHAY, 2010.
Tema 10. Heomnpene-
10, | (MBI HHTETPA. Cp.3-12, 38, 41,43 8 15
OcHOBHBIE METOJIbI
WHTETPUPOBAHUS.
Tema 11. Unterpu-
11. | poBanue pauuo- Crp.14-20, 44 4 10
HaJbHBIX JPOOEH.
Tema 12. UnTerpu-
pPOBaHKE HEKOTOPBIX
12. | TpUroHOMeTpHUYECKUX Crp.20-26, 46 5 13
U UppaIoHaIbHBIX
(GYHKIMI.
Tema 13. Onpenenen-
13, |Hpt maTerpar. Ompe- Crp.27-28, 48 5 10
JIeJIeHUe, CBOMCTBA 1
BBIUMCJICHHE.
Tema 14. [Ipumenenue
14. | onpenenenHoro Crp.29-35, 50,53 5 8
MHTEerpaa.
JudpdepeHunanbHbIe YPAaBHEHU.
MeTtoauueckue yKazaHus JUis
WHAWBUAYAIbHON M CaMOCTOSATEbHON
Pasnex 4. paboThI JI}JI'ISI MOATOTOBKH OaKaJlaBpOB
Andpepernunanbunie Hanpasnenus 6.051701 «[TumeBrbie 30 56
YPaBHeHUA
TEXHOJIOTUH U uHKeHepusi». [ C.H.
ITonennyxa. — JIyranck, usa-so JIHAY,
2013.
Tema 15. 1Y 1-Tto
15, | mopama. JIV ¢ Crp.6-17, 35,43 6 12
pa3aeNaoIUMUCs
TIePEMEHHBIMH.
Tema 16. OgHopona-
Hble, JuHEHHBIE Y n
16, | YPABHCHIT bepHyIIi. Crp.8-11, 26-31, 43, 48-49 14 24
IIpumenenne /1Y B
3a7a4ax MUIIEBOU
TEXHOJIOTHH.
17. | Tema 17. Y 2-ro Ctp.17-20, 40 4 6




nopsiaka. JIY 2-
MOpsi/IKa, TOMYyCKako-
M€ TOHKEHNE
MOpsI/IKa.

Tema 18. JInneinrie
Y 2-ro nopsiaka ¢

18. Ctp.21-23, 40, 53 6 14 -
HOCTOSTHHBIMHU
K03 pHIEeHTaMU.

Bcero 116 194 -

4.6.5. Jlpyrue BHbI CAMOCTOSITEILHON PadoThI CTY/IEHTOB.

Ne . .

y Tembl caMOCTOSITENTEHON HHIUBUYyaTbHOU PabOTHI
/1

1. |Ipenensl u HenpepbIBHOCTD. [Ipon3BoqHas PYHKIMK U €€ TPUMEHEHHE.
2. |WHTerpanpHOe cuucieHre GYHKIIMKA OJTHOW MEPEMEHHOM.

3. | AuddepeHnnanpapie ypaBHEHUS.

4.7. IlepeyeHb TeM H BH0B 3aHATHI, IPOBOAMMbIX B HHTCPAKTHBHOU (popme

®opMa 3aHATUA
n/n

Tema 3angTHSA

WNuTepaxktuBHbIi | O0bEM,
METOJ Jac.

5. ®OH/I OLIEHOYHBIX CPEACTB /ISl MPOBeIeHUsI IPOMEKYTOYHOM

aTTecTAlMM

[TonHoe onucanue (oHAA OLIEHOYHBIX CPEJCTB TEKYILIEH U MPOMEXKYTOUYHOM aTTecTaluu
00yy4aroImuxcs ¢ MepeyHeM KOMITETeHIIMH, ONMCaHUeM IoKa3aTeNe U KPUTEpUeB OLICHUBAHUS
KOMHeTeHHHfI, IIKaJI OOCHUBAaHW, TUIIOBBIC KOHTPOJIBHBIC 3aIaHUA U METOJUYCCKUEC MAaTCPpHAJIbI
npescTaBieHbl B (OHJE OLICHOYHBIX CPEJACTB MO JAaHHOM TUCIMIIJIMHE B COOTBETCTBYIOLIEM

paszaene YMK.

6. YueOHO-MeTOANYECKOE o0ecneyeHne TUCHUILINHEBI.

6.1.1. OcHoBHast iMTEpaTypa.

6.1. Pekomenayemas qureparypa.

No /it ABTOp 3arnaBue H3narenscTBO G Kox-0 13,
u31-5 B OO
Bynnapik COopHUK 33124 U 2-¢ u3x crep.-CaHKT- 2022 |DneKTpOHHBI
1. . o
I'M.. YIPAKHEHUH 110 [TerepOypk: 3nanuym,- | 332ctp. | ¥ BapuanT




BbICILIEH JSBN 978-5-811473-6-

MaTeMaTHKe: TexcT 3neKTPOHHBIH//

yueOHoe rmocobue 3HaHUYM DJIEKTPOHHO-

TSl BY30B OoubIMoTeYHAS

cucrtema:ttps:
/leJanbook.com/bock/19547
9

.Bricuras

MaTeMaTHKa.
g’)é(')pKHH Jluneitnas anre6pa | M.: @usmar nureparypa. 5 ggéLTlp 20

U aHAJIMTUYecKast

TEOMETPHS

uddepennmanbHO M.:
IInckynos H. |e u nHTErpasibHOE 2002 Wnterpan| Towm 1 -24
C. MCYUCIICHHS: B 2-X -IIpecc | Tom 2 - 30

TOMax 948 cTp.

Bricuras 1990 M.: 75
Hlunaves MaTeMaTHKa. 2002 Bricmias 3
B.C. 2003 IIKOJIa 3

479 ctp.

3a1auyHuK 1O M.:
[[unayes BBICILIEH 2001 Briciias 24
B.C MaTreMaTuKe 1IKOJIa

378ctp.
6.1.2. lonotHuTE/ILHAS IUTEPATYPA.

Ne ABTOp 3arnasue N3narenncTBo Ton
/1 A30-A
1. |3aiiueB U.A. Briciiasg MaTemaTHKa M.:/Ipoda. 398 ctp. |2005
2. | Janko ILE. u np. BeIcmias MaTeMartnka B ynpakHeHUsX 1 | MockBa « Beicmas 1986

Bajadax. mkonan,415ctp.

6.1.3. MeToanyeckue yKazaHus s 00y4alOIIUXCS 110 OCBOCHUIO U CHUIIMHBI.

Ne T'o
ABTOD 3arnaBue N3narenscTBO A
/1 u31-5
1 2 3 4 5
JInHeiiHas 1 BeKTOpHas ajareopa.
AHaJTUTHYECKAS] TeOMETPHsI HA MJIOCKOCTH
1 Jlesn JLUL, U B IPOCTPAHCTBE MeTOII)[quCKI/Ie Ka3aHus Jlyrasc, 2007
" | PeiOunieBa E.A. pocrp ’ y Wzn-so JIHAY
K MPAaKTHYECKUM 3aHATHAM. J{JIs1 CTy/IeHTOB
SKOHOMHUYECKUX CHEUaTbHOCTEM.
IIpeneibl U HENPEPbLIBHOCTH (DYHKIUH.
IIpousBoaHas pyHKIUM U ee IPUMEHEHHUeE.
Meroanueckue ykazaHusi 1 MHAUBUIYaIbHbIE Jlyranck
2. | [Tonemnyxa C.H. A Y FHBIILY y ’ 2021
3a/IaHMs K pacdyeTHO-Tpadudeckoit padore. Nzn-so JIHAY
Jiis cTyneHToB (paKyapTeTa MUIIEBBIX
TE€XHOJIOTHM.
Jlyranck
3. | Monemyxa C.H. I/IHTeurpanbﬂoe ncimcneﬂne GyHxunn yr ) 2020
O/IHOIi IepPEeMEeHHOI U ero NpUMeHeHHe. M3n-so IHAY




Meroauueckue yka3aHusl K MPaKTHUCCKUM
3aHATUAM, I/IHI[I/IBI/IIIyaHBHOI\/JI )41
CaMOCTOSTEIILHON paboTe ¢ 3aMaHUsIMHU JIJIsI
pacdetHo-rpaduueckoit padotel. s
CTYIICHTOB WH)KEHEPHBIX CICIHATBHOCTEH
arpapHbIX BBICHIUX y4EOHBIX 3aBE/ICHUH.

Bbicmias maremaTuka.
JAun¢pepeHnualbHble yPABHEHUS.
Meroanueckue ykazaHus K WHJIMBHIYaIbHOM
U CaMOCTOSITETILHON paboTe ¢ 3aJaHusAMU IS
pacdyeTHoO-TpaguIecKoil pabOThI 11

Ny JIyranck
4. |Ilomennyxa C.H. |moarotoBku OakaiaBpOB HampaBIeHUIH T ’ 2013
N3n-so JIHAY
6.051701 «[IumieBble TEXHOJIOTHA U
unxeHepus», 6.100202 «IIpoueccel, MaHbI
1 000pyI0BaHUE arpoIPOMBIILIIEHHOTO
MIPOU3BOJICTBA» B BBICIIUX yICOHBIX
3aBEeICHUSIX.
Bricoiass MatemaTuka. MeTtoanyecKue
Kopas A.B YKa3aHUSA K NPAKTHYECKHM 3aHATUAM,
.B., N .
HHAABHAVAJILHON H CAMOCTOATEIbHOM JIyranck
5. |Kosnosa T.B., - Yy yr ’ 2019
Monemavxa C.H patoTe ¢ UHAUBHAYAJbHBIMH 3aanusaMu  |M3n-so JIHAY
yra bt e pacueTHo-rpaduyeckoi padore. YacTtp
l.
pIcHIasi MATeMATHKA. TOAHNYECKH
Boicia aremaruka. Merto ecKue
Kopans AB YKa3aHUSA K NPAKTHYECKHM 3aHATUAM,
.B., N .
NHANBHAVAJILHON H CAMOCTOATEIbHOM JIyranck
6. |Kosnosa T.B., - Yy yr ’ 2019
Tonemuyxa C.H padoTe ¢ MHAUBHAYAJbHBIMH 3aaHusaMu  |3n-so JIHAY

K pac4eTHO-rpaduyeckoii padore. Hacrp
1.

6.2. [lepeuens pecypcoB HH(POPMAIHOHHO-TETEKOMMYHUKAIIMOHHOM CeTH
«HHTepHeT» (Hasee - cetb «HTEPHET»), HEOOXOAMMBIX JIsi OCBOCHHS AMCIUILIHHBI.

1. Unrepner-Oubnmoreka oOpa3oBaTeIbHBIX H3JaHUMN, B KOTOPOUM COOpaHbI AJIEKTPOHHBIC
y4eOHUKH, CIIpaBOYHbIC U ydeOHbIe mocobus — http://e.lanbook.com;

2. YuuBepcurterckas oubmmoreka online — http://www.biblioclub.ru;

3. Maremarudeckas Oubnmmoreka — http://www.math.ru;

4. DnextpoHHas 6ubnmmuoreka mo marematuke — http://math-prosto.ru;

5. HHrepHer-OmbnmoTeka «Maremaruueckoe oopaszoBanue» — http://www.mathedu.ru

DJIEKTPOHHBIE MOJTHOTEKCTOBBIEe pecypchl Hayunoii 0ubdanorexkun JIHAY

HaumenoBanue pecypca | CBeneHus o mpaBoo0iaiarene Anpec B cetu HTEpHET







6.3. Cpeacrsa obecnneyeHUus1 OCBOCHMS AU CHUILIHHBI.

6.3.1. KomnbrorepHsbie o0y4yaromue 1 KOHTPOJIMPYOIIHMe IPOrPaMMBbI.

@OyHKIHS IPOTPAMMHOT0 00ecreyeHUs
Neo | Bunx yueOHoro |HammeHoBaHWE MpOrpaMMHOTO YHEH P MI; je—
n/m 3aHATHS obecneyeHus KOHTPOJIb ACTIPY oOyudaroras
fonfas
1. Jlexrun Microsoft Office — — +
2. | IlpakTrueckue Microsoft Office + + +
6.3.2. Ayauo- u BU€ONocoousl.
He npegycmoTpeHsl.
6.3.3. KoMmnbloTepHbIe Npe3eHTAllH YUeOHbIX KYPCOB.
Ne /it Tema nexuuu
He npexycmoTtpensr
7.0n1McaHue MaTePUATbHO-TEXHUYECKOH 0a3bl, HEOOXO0AMMOM 1JIs1
OCYLIECTBJICHUA 06pa30BaTeJII>HOFO nmponoecca 1mo IMCIuMIlJInHe
HaumenoBanue 000pya0BaHHBIX
Ne YA [lepeuenb 0OCHOBHOTO 00OPYIOBaHMS,
yueOHBIX KAOMHETOB, 0OBEKTOB
n/n . npuOOpOB U MaTepraioB
JUTSL IPOBEJICHUS 3aHITHI
1. |JlekunoHHbIE ayTUTOPUN —
[-321-Aymuaropnu nist — JIEKTPOHHBIE YIeOHO-METOIMIECKUE MATEPHAITHI,
2. |mpoBezneHus 1abOpaTOPHBIX U
MPAKTHYECKHUX 3aHATHHI — YEOHBIE CTEHIBL.
I-316-Aymuropun s — BJIEKTPOHHBIE Y4€OHO-METOMIECKUE MATEPHAIIHI,
3. |TpYNMOBBIX U MHIMBHIYaIbHBIX
KOHCYITBTAIHIA — y4eOHbIE CTEH/IBI.
[Tomerenue 11 XpaHeHUS U
NPOQUIAKTHIECKOTO — 2 xoMIIbIoTEpa, 2 nmpuHTepa, MOY;
4. | obcayxuBaHusl y4eOHOTO
060 Y/IOBAHHS — BbIX0A B IHTEpHeT.
(mabopantckas ayn. ['-322)




8. MesxkaucuMniMHapHblie CBA3H

IIporoxoa
COIIaCOBaHUs paboyell MporpaMMsl ¢ IpYrUMHU AUCHUIUIMHAMU

Haumenosanue

[Ipennoxxenus 00 u3-

. | Kadenpa, c koTopoii | MeHeHHsX B paboueii [Toanuck
JTUCLHUIUTUHBI, C KOTOPO
MIPOBOJUIIOCH porpaMme. 3aBEJ1YIOILETO
MIPOBOJAUIIOCH o
COrjacoBaHue 3axirouenue 00 uTorax kadenpoit
COTJIACOBaHHUE
COTJIACOBAHUS
Kadenpa
MH(pOpPMaIMOHHBIX
duszuka TEXHOJOTHH, COTJIaCOBAHO
MaTeMaTUKU U
bu3uku
Kadenpa
COIIPOTHUBIICHUS
TeopeTtnueckas
MaTepuaioB U COTJIACOBAHO
MEXaHHUKa .
TEOPETUUECKOMN
MEXaHHUKH
Kadenpa
[Ipoueccel u anmapaTbl (benp
TEXHOJIOTMHU MOJIOKA COTJIACOBAHO

MMHUIICBLIX IIPOU3BOACTB

1 MOJIOKOIIPOAYKTOB




JIuct n3mMeHeHuit pabodelt IporpaMMel

IIpunoxenne 1

Howmep
[Tonmucek 3aBe-
Howmep MPOTOKOJIA Crpanunpl ¢ | Ilepeuenb oTKOppek- IYIOLIETo
W3MEHEHUS 3acelaHus W3MEHEHUSIMU | THPOBAHHBIX ITYHKTOB chpe o
kadenphl U gaTa AP
1 03.09.2024r. 1 1




IIpunoxenne 2

JIuct nepuoauecKux MpoBEPOK pabodelt MporpaMMel

JoJDKHOCTHOE JIMITO0, TIPO-
BOJIMBIIIEE TTPOBEPKY
®.1.0., 10IKHOCTb,

Jara

[TorpebHOCTH B
KOPPEKTHPOBKE

[Iepeyenp nyHKTOB, CTP.,
pazzenoB, TpeOyOIUX
W3MEHEHUI




Lpunoswcenue xk pabouetl npoepamme 3.

MuHHCTEPCTBO CeJILCKOro xo03sicTBa Poccuiickoit @eepaunu

®EJIEPAJIBHOE TOCYJAPCTBEHHOE OBPA3OBATEJIBHOE
YUYPEKJIEHWE BBICIHIEI'O OBPA3OBAHUS
«JIYTAHCKHUH T'OCYJAPCTBEHHBINA ATPAPHBIA YHUBEPCUTET
MMEHH K.E. BOPOILIUJIOBA»

®OH/J OONEHOYHBIX CPEJICTB
1o AucuuIMHe (Moayio) Briciias MmaremaTuka

Hanpasnenne noaroroBku 19.03.03. IIpoaykTel nuTaHUS )KUBOTHOTO
ITPOUCXOKICHHUS

Hampasnennocts (poduib): TexXHOIOTHS MOJIOKA U MOJIOYHBIX MPOAYKTOB

YpoBeHb npodeccnoHaabHOT0 00pa3oBaHus: OaKkalaBpraT

['ox mauana nmoarorosku: 2024



Jlyranck, 2024



1. Hepequb KOMHeTeHHl/Iﬁ COOTHECEHHBIM ¢ HHAUKATOPOM NOCTHKCHUA KOMHeTeHHI/Iﬁ, C YKa3aHMEM I3TAIlOB UX

(¢opMupoBaHus B IpoLiecce OCBOEHHUS 00pPa30BaTeJIbLHOI MPOrPaMMBbI.

Kon
KOHTPOJIMPYEMOt

KOMIICTCHIIM

W

®opMHUpOBaHU
KOHTPOJIMPYEMOU

KOMIICTCHIIN

Nupukarop
JOCTHKECHUS

KOMIICTCHIIN

Ortan ( ypOBEHb)
JOCTHKEHHUS

KOMIICTCHIIN

[Inannpyemble
pe3ybTaThl

oOy4eHUs

HanmMmenosanne
MOJIYJIEN WITH
pa3aenoB

JTACITATUINHBI

Haumen

CpPEJICTB:

| Texyn

KOHTPOJ]




OIIK-2

Crocoben
MPUMCHSTH
OCHOBHBIE 3aKOHBI
1 METOMBI
HUCCICIOBAHUI
€CTCCTBCHHBIX HAaYK
JUTSL PEIICHUS 3a1a9
npodeccuoHaIbHON

ACATCIIBHOCTHU

OIIK-2.1.

3HaeT U rPaMOTHO
oTepupyeT
OCHOBHBIMH
3aKOHaMHU U
METOIaMH
HUCCJICTOBAHUN
€CTCCTBECHHBIX HAaYK
IIPY pEIICHUN
3amad B
npodeccruoHaIbHON

ACATCIBHOCTHU

[TepBbiit
(IOpOroBBIii

YPOBEHB)

Bropoii
aTan
(MpoABUHYTHIN

YPOBEHB)

oTall

3HATh OCHOBHBIC
MaTeMaTUYECKHE
MOHATHUS U
bopMybI
MaTEMaTHUKHA
,HCOOXOIUMBIE TIPH
pelieHuu

KOHKPCTHBIX 3aaa4

YmeTh
aHATM3UPOBATh,
00001aTh
H3YUYCHHYIO
uH(popMaIUIo U

BBIOMPATH HYKHYIO

Paznen 1. JInnennas
Y BEKTOpHast
anreopa.
aHaJIUTUYECKas
reoOMeTpHusl.

Paznen 2 Ilpenen u
muddepeHurpoBaHue
bynkuuii. Pazgen 3.
HNnTerpupoBanue
(yHKUIHH.

Paznen 4.
JuddepenunanpHbie
ypaBHEHUS.

Paznen 5. Teopus
BEPOSITHOCTEN

ncratu

TecTrl
OTKPBITC

THUIIA

TecTrl
3aKpBITC

THUIIa




OIIK-2.2.
Ocy1ecTBusieT
BBIOOD 3aKOHOB U
METOJIOB
UCCIIeIOBAaHUS
€CTECTBEHHBIX HAayK
IIPY pEIICHUHN

KOHKPCTHBIX 3aJia4

Tpetuii (BbICOKUI

YPOBEHB)

[IepBb1i 3Tan
(OpOTOBBIiA

YPOBEHB)

TEOPHIO JIJIs
peuieHus

THIIOBBIX
MPUKIIAJIHBIX 3a]1a4.
Bnaneer naBpikaMu
HCIIOIB30BaHUS
(dhopMyJ1 OCHOBHBIX
TTOHSITHI U METOJIOB
peIieHus TpHr
pelieHuu

IMPUKIIaAIHBbIX 3aaa4.

3HaATh 3aKOHBI U
METO/bI
HCCIEI0BAHMS
pelieHu s
peIIcHUS
KOHKPETHBIX 3a71a4
podeCcCHOHAILHON

NEATEIHLHOCTHU

Paznen?2.
Paznen 3.

Pa3nen 4

Paznen 2.

Paznen 3

Paznen 4.
Juddepenumanbubie
ypaBHEHHUS.

Pazpgen 5.

Teopus
BEPOSITHOCTEU U
MaTeMaTH4ecKas

CTaTUCTHUKA

IIpakTut

3aJaHuA



OIIK 2.3.
JleMoHCcTpUpYyET
YMEHHE IPUMEHSTh
KOHKDPETHBIE
3aKOHBI U METO/IbI
€CTECTBEHHBIX HAyK
JUTSI KOMIUIEKCHOTO
peuieHus npo
U3BOJICTBEHHBIX

3a1a4

[TepBbiit
3Tan(IoporoBbIil )

yYpOBEHb

Bropoi1 stan
(MpoABUHYTHIN

YPOBEHB)

Tpernii 3Tan
(BBICOKHIA

YPOBEHb)

3HaTh 3aKOHBI

U METOJIbI ISt
KOMILJICKCHOTO
pEIICHUS
podheCCHOHAIBHBIX

3aaay.

YMmeTh
aHATM3UPOBATh U
UCIIOJIb30BATh..
METO/IbI ¥ 3aKOHBI
TSI KOMIUJIEKCHOTO
perIcHs
podheCCUOHATBHBIX

3aJga4d

Paznen 2.
Pa3nen 3
Paznen 4.

Pazgmen 5.




Bnanete Metomammu
W HaBBIKAMU IS
KOMIIICKCHOT'O
peLICHUS
MPOU3BOJACTBEHHBIX

3a1a4




2.

Pa3HbIX ITanax ux (pOpMHUPOBAHUS, ONIMCAHUE IIKAJ OLlEHUBAHUS

Onucanue nmokasarejieil 1 KpuTepueB OLCHUBAHUA KOMIIETCHUMH HA

OueHouyHbIEe CPpeICTBA U KPUTEPUH OLIEeHUBAHMS /IJIsl IPOBEAEHHUS TEKYIero
KOHTPOJISI U IPOMEKYTOYHOM aTTecTallul

Ne | Haume | Kpatkas IIpencras | Kpurepun onennBanusa | Ilxana
HOBAHM | XapaKTEPUCTHUKA | JICHUE OIICHUBAaHU
n/ | e OIICHOYHOTO OIICHOYH s
I | OLEHOY | CPEACTBA oro
HOTO CpeAcTBa
CpencT B ¢oHzIE
Ba
1. | Tect Cucrema TectoBel | B Tecte BbimosiHeHo 90- | Ouenka
CTaHIAPTU3HUPOB | € 100% 3ananuii «Omauuno
AHHBIX 3aJaHWH, | 3a0aHU » (5)
MO3BOJISIOIAs B Tecre BemonHeHo | OneHKa
U3MEPUTH oosee 75-89% 3aganuii | «Xopouwio»
YPOBEHb 3HAHHUI. (4)
B tecte BeimonneHno 60- | Onenka
74% 3amaHuit «Yooeneme
opumenbHo
» (3)
B Tecre BeimonHeHo | OneHka
MeHee 60% 3amanuii «Heyooene
meopumens
Ho» (2)
2. | Onpoc | Dopma pabotsl, | Bormpocsr | [IpogemonctpupoBansl | Ouenka
KoTopas K ONPOCY | MpeanojaracMolie «Omauuno
MO3BOJISIET OTBETHI; npaBmIbHO | » (5)
OIICHHUTH WCIIOJIb30BaH aJTOPUTM
KpyTro3op, 000CHOBaHUN BO BpeMs
YMEHUE pacCyxIeHUN; €CTh
JIOTUYECKHU JIOTHKA PacCyKJICHUM.
MOCTPOUTH ITpoeMOHCTPHPOBaHBI | Ouetka
«Xopouio» (4)
OTBET, yMEHHUE Mpe/rojaraeMbie
MPOJEMOHCTPUPO OTBETHI, €CTh JIOTHKa
BaTh paccyXIeHuN, HO
MOHOJIOTUYECKY HETOYHO HCIOJIb30BaH
10 peyb W HHbIC aJITOPUTM 00OCHOBaHUM
KOMMYHHUKAaTUBH BO BpEMsl pacCyXIECHUM
13(S HaBBIKH. U HE BCE OTBETH
YCTHBIM ~ OmpocC MOJIHBIE.




obnamaer [TpomeMOHCTpHpOBaHbI | OucHxka
«Yooeremsopu
OOJBIINMU npenojaraeMblie menvion (3)
BO3MOXHOCTSIMU OTBETHI, HO
BOCITUTATEIBHOT HEIPaBUIILHO
O BO3JEHUCTBUS, UCIIOJIb30BaH aJTOPUTM
co3jaBas 000CHOBaHUHN BO BpeMs
yCIOBUSA TSt paccyXIeHUM;
He(hOpMaIbLHOTO OTCYTCTBYET  JIOTHKa
oOLIEHUSI. pPacCyKJI€HUW; OTBETHI
HE TOJIHBIE.
OTBeTHI He | Ouenka
«Heyoosnemesop
MIPE/ICTABIICHBI. umebio» (2)
HNuaus | D10 Bapuant | PaGota BeINNOJIHEHA | OnieHka
HAYaJ | CAaMOCTOSITEIIbHBI | bl MTOJTHOCTBIO, 6e3 | «Omauyro
bHasl | i MIPOEKT, IIEJIbIO | 3aJ]JaHUN | OLTMOOK (Bo3moxkHa | » (5)
caMocC | KOTOpOro pacyeTHo | oJHA HETOYHOCTb,
TOATEJI | SIBIICTCS - OTIMCKa, HE
bHasl | OCBOCHHE TeOpHUH | rpaduyec | SBISIONascs
pabora | Ha IIPAKTUKE; | KON CIIEACTBUEM
BU/]I 3alaHui, | pabOThl | HEIOHUMAaHUS
OCHOBaHHBIX Ha Marepuana). Pabota
BBITIOJTHEHUH MOJTHOCTBIO
pacueToB u COOTBETCTBYET
MMOCTPOCHUU MPEIBSIBISIEMbIM
rpaduyecKux TpeOOBaAHUSIM.
MOJENe. PaGota BbINIOJIHEHA | OLleHKa
MOJIHOCTBIO, HO | «Xopouio»
obocHoBaHus  miaroB | (4)
peueHus
HEJIOCTATOYHBI,
JOTyIIeHa OJlHa
Herpy0Oas ommoOka Wid
JIBa-TpU HeEJI04YeTa, HE
BITUSTFOIITUX Ha
MPaBUIbHYIO
MOCJIeI0BATEILHOCTh
paccyxnaenuil. Pabora
COOTBETCTBYET
MPEABSBISIEMBIM
TpeOOBaHMSIM, HO C
HEOOIBITUMU
3aMEYaHUSIMMU.
B pabore pomymieHo | Ouenka
Oosiee oaHOM TpyOOH | «V0oosrems




omubOku wiu  Oojee | opumenbHo
JIBYX-TpeX  Hemouera, | » (3)
HO oOyyJarormuiics
BJIAJIECT
00s3aTeJIbHBIMU
YMEHUSIMU 10
IIPOBEPSEMON TEME.
Pabora He mMONHOCTHIO
COOTBETCTBYET
MPEIBSIBISIEMbIM
TpeOOBaHUSIM.
PaOora He BeimosiHeHa. | OnieHKa
«Heyooene
meopumeins
Hoy» (2)
3aver |3auer TectoBrel | B Tecte BrimomHeHo 60- | «3auTeHO»
BBICTABIISICTCSI B | € 100% 3aganuii
pe3yJibTare 3amanuss | B Tecte BeImosiHEHO | «He
MOJIBEICHUS K 3aueTy | meHee 60% 3amaHuil 3a4TCHO»
HWTOT'OB
TEKYIIEeTo
KOHTpOJIA. 3ader
B dbopme
HUTOTOBOTO
KOHTPOJISI
MPOBOJIUTCSL  JJIS
oOyyarommxcs,
KOTOpbIC HE
CIIPABUJINCh c
JacThbI0 3aJaHui
TEKYIIEeTo
KOHTPOJISI.
Ix3am | KontponsHoe Bomnpocs | [Tokazano 3HaHue | Ouenka
eH MEpOTIPUSTHE, " TEOpUU BOIIpoca, | «OmauuHo
KOTOpOE 3aJlaHUsl | HOHATUHHO- » (5)
MPOBOJIUTCS  TIO | K TEPMHUHOJIOTHYECKOTO
OKOHYAHHNH 9K3aMEHY | ammapaTa JUCIUTIINHBL
W3YUYCHHUS YMEHHE aHAIU3UPOBATH
JACIATUIAHEI. npooiemy, rIIyOOKO
MIOHUMATh  MaTepHal;
Pemenue 3agau qomKHO
OBITh MMOJTHOCTBIO
MIPaBUIIBHO c
aKKypaTHBIM

BBIIIOJTHEHHUEM




HEOOXOTUMBIX
PHUCYHKOB
BricTaBasieTcs
oOyuJaroniemycs,
MOJHO, MOAPOOHO U
IrPaMOTHO

OTBETUBIIIEMY Ha
BOINPOCHl U TPABUIHLHO
pEITUBIIEMY BCE

3aJayn  Owmiera, a

TaK)X€  OTBETUBIIEMY

Ha BOIIPOCHI
HK3aMEHATOPA.

[Tokazano 3HaHue | OueHka
OCHOBHBIX «Xopowio»
TEOPETUICCKIX 4)

MOJI0KCHU I BOIIPOCA,
YMCHHUC AHAJIMU3UPOBATH

SABJICHUS, (baKTsl,
JEWCTBUS B  paMKax
BOIIPOCA;
COJEPIKATEIBHO U
CTHJIMCTUYECKH
IPaMOTHO u3JaraTh

CyTh BOIPOCa, HO UMEET
MECTO HEJIOCTaTOYHas
MOJITHOTAa OTBETOB IIO
W3jara€MoMy BOIIPOCY.
IIponeMOHCTpUPOBAHO
BJIaJICHUE
aHAITUTHYECKUM
CIIOCOOOM  HM3JI0KECHHUS
BONPOCA M HaBBIKAMHU
apryMeHTaIluH.
BricTaBasieTcs
oOyuJaroniemycs,
MMOJTHOCTBIO
OTBETHUBIIEMY Ha
BONPOCHI  Omiileta |
BOIIPOCHI
AK3aMeHaTopa, HO
JIOMYCTUBLIEMY npu
OTBETax
HE3HAYHUTEIbHBIE
OIIMOKK B BOINPOCAX U




peUICHUHA 3ajJgay,

YKa3bIBAIOIINE Ha
HaJuyue

HECUCTEMHOCTHU u

po0OeJIOoB B 3HAHUSIX.

[Tokazano 3HaHue | OueHka
TEOPHUH Bompoca | «Yooenemes
dbparMeHTapHO OpUMebHO
(HermosHOTa M3JI0KEHHs | » (3)
uHbOpMaIuy;

OTIepUPOBAHUE

MOHSTUSMU Ha

OBITOBOM YPOBHE);

yMEHUE BBIJICJIUTD

TJIaBHOE,

chOopMyIUpPOBAThH

BBIBOJIBI, MOKa3aTh

CBS3b B IOCTPOCHUU

OTBETa HE
MIPOJIEMOHCTPHUPOBAHO.

Bnanenue

aHATUTHYICCKIM

CIIOCOOOM  M3JI0KEHUS

BOMIPOCa W BJIAQJICHHC

HaBBIKAMHU

aprymMeHTaIuu HE
MPOJIEMOHCTPUPOBAHO.
OOGyuarommuiics

JOTTYCTHI

CYIIIECTBEHHbIE

OmuOKKW TpHU OTBETAX

Ha BONPOCHI W B

peleHUH 3a/a4

ouera.

3HaHue MNOHATUUHOTO | OlEeHKa
amrmapara, Teopuu | «Heyoosne
BOIIPOCA, HE | meopumeins
MPOJIEMOHCTPUPOBAHO; | HO» (2)

YMEHUE aHAIU3UPOBATH
y4eOHBIN MaTepuan He
MPOJIEMOHCTPUPOBAHO;
BIIAJICHUE
aHATUTUIECKUM
CIIOCOOOM  HM3JIOKCHHS
BONpOCa M BJaJICHUE




HaBbIKaMH

apryMeHTAIlu! HE
MIPOJICMOHCTPHPOBAHO.
OO6yuarommuiics HE

OTBETHJI  Ha  OJMH
BOIIPOC WJIM HE PN
JIBE€ 3aja4d Owmiera, a
Tak)Ke HE OTBETHMI Ha
JIOTIOJIHUTEIbHBIE
BOIIPOCHI
9K3aMEHATOPA.




3. TumoBble KOHTPOJbHBIE 32]AHUS WIH MHbIE MATEPHUAJIbI, HEO0OX0MMbIE
1JI51 OLleHKH 3HAHMI, yMEHHMA. HABBIKOB H ONbITA AeSITeJILHOCTH,
XapaKTepu3yUUX ITanbl (JOPMUPOBAHUA KOMIIETEHIIMH B IpoIecce

OCBOEHHSI 00pa30BaTeJLHON MPOrPaMMbI

OueHouHbIe CpeCTBA 1JIsl MPOBeAEHNsI TEKYIIEro KOHTPOJIs

Tekymmii KOHTPOJIb OCYIIECTBIISICTCS IPEINOJIaBaTesieM B  MPOIIECCce
poBeJieHUsT y4eOHOW NpakTUKW B (OpME YCTHOTO OMpoca M IMPaKTUICCKHUX
3aJIaHAuM.

OIIK -2. CnocoOeH nNpUMEHSITh OCHOBHBIE 3aKOHBI M METO/TbI
MCCJIEIOBAHMS €CTECTBEHHBIX HAYK IIPH PEUICHUU 3a7a4 MpodhecCuOHAIbHON
NEATEIIBHOCTH.

OIIK-2.1. 3HaeT OCHOBHBIMHU MAaTEMATUYECKUMHU MOHATUSAMU U POPMYIIBI,
rpaMOTHO UMH OTIEPUPYET

IlepBbiii 3Tan(TIOPOTOBLIN YPOBEHB) MOKa3bIBaeT C(HOPMUPOBAHHOCTH MTOKA3ATEIS
KOMITETCHIIUU «3HATh» OCHOBHBIC MATEMATUUECKHE MOHATUS U (DOPMYIIBI.

TecToBBIE 3a/laHMA 3aKPbITOI'O THIIA

1. CkaysipHBIM POU3BEAECHUEM BEKTOPOB HA3BIBACTCH ...
a) 4KnCII0

0) BEeKTOp

B) QyHKIIUS

I) JIMHUSA

1) MHTErpal

2.DyHKUMEN HA3bIBACTCA ...
a) CBS3b

0) OTHOIIIEHUE

B) 3aBUCHUMOCTh

r) ocs OV

1) ocb OX

3. [IpousBoaHOM (PyHKIIMHM HA3BIBACTCH. ..
a) MpeJeN OTHOIICHUS PUPAIICHUS apTyMeHTa K IPUpaLEHUI0 (PYHKITUN



0) CKOpPOCTh U3MEHEHHS (PYHKIIMH

B) OECKOHEYHO MaJiast PyHKIIHS

T') TIpeie] OTHOLICHUSI MpUpaIieHus] GYHKITUH K TPUPAIICHUIO apTyMEHTa, €CIIN
IpUpaIIeHUe apTyMEHTa CTPEMHUTCS K HYJTIO.

1) 3aBUCUMOCTb ) OT X

4. Toukoit MmakcumMyMa (GYHKITUW HA3bIBACTCA. ..

a) HauOOJIbIIICE 3HAUCHUC

0) HauMEHbIIIee 3HAUCHUE

B) TouKa, rae ¥V = 0

r) Touka, rae X=0

1) TOYKa, UMEIOIIasi MaKCUMaJIbHOE 3HAYCHHE (PYHKITUU TI0O CPABHEHHUIO C
ONM3IIeKAITUMHI 3HAYCHUSAMH (DYHKITUH.

5. Heonpenenennsrit uaterpai aus y=f(X) paBeH ...

a) epBooOpa3HoOr PyHKIIMH

0) mpeaeny UHTETPaIbHBIX CYMM

B) MHOXECTBY MTEPBOOOPA3HBIX, OTIUYAIOIINXCS HAa TOCTOSTHHYIO C
T') TUTOIIAIA KPUBOJIMHEHHON Tparenun

1) MPOU3BOTHOM OT y=f(x).

Knrouu

1. a
2. B
3. r
4. I
5. B

. [IpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE

[TepeuncieHbl OCHOBHBIE MATEMATUYECKUE MOHSTHS.
CooTtHecHuTe Ha3BaHHUS OCHOBHBIX MAaTEMAaTHYECKUX ITOHATHH ¢ UX 0003HAUECHUSIMU
B BUJE€ CHMBOJIOB.

OOo3HaueHue B BHUAC CHMBOJIOB Ha3panue mateMaTUUYECKUX HOHSATUM

1. y'=f(x) a) YpaBHEHHUE NMPSAMOU C YIIIOBBIM
kodpurmeHTOM
2. d 0) IMpoussoanas GyHKIUH
3. A= |1 al?‘ B) Omnpenenurenb MaTPUIbI
Ay @3r

4.y =1(x) r) OyHKIMS




5.y =kx+b 1) Bekrop

3anummre B TaOIUITy BRIOpaHHBIC HA3BAHUS MATEMATHUCCKUX MTOHSATHHN IS
COOTBETCTBYIOIMNUX 0003HAUCHUN

1. 2. 3. 4. S.

§) r B r a

Bropoii 3Tan (mpoABUHYTHIH YPOBEeHb) MOKa3bIBa€T CHOPMUPOBAHHOCTH
MOKa3aTelisl KOMIIETEHIIMN «yMEThY aHAJIM3UPOBATh, BHIOMPATh OCHOBHBIE
MaTE€MaTUYECKHE MOHATUA U (POPMYJIbl MPHU PELICHUU CTaHJAPTHBIX 337a4

3aaHus OTKPBITOrO TUINA (C BOMPOCAMHU IJISl ONPOCA)

1. /1515t BBIYMCICHHUS TUIOIIA/IN TPEYTOJIbHUKA , 38JAHHOTO BEKTOPaMU a=(3,4,-1),
b=(0,-2,1), kakas npumensieTcs hopmya?

2. YkaxuTte popMyIty JJis BBIYUCICHHS ONPEIACICHHOTO HHTErpaia.

3. Uemy paBHa pOU3BOIHAS] PYHKIIMU C MEXAHUUECKOU TOUKHU 3pEHUS?

4. HaifTu ueMy paBeH yriioBod KOd(hOUIIMEHT NMpSIMOM, TEPIEHIUKYIISIPHON K
JAHHOU MPSAMOM éx -y =0.

o0
o

5. Kak yCcTpaHHUTh HEONPEIEIIEHHOCTh BUIA [ ] MIPY BBIYKMCJIEHUH MPEAEIOB?

Knrouu -

1. S=|axb|

2. [ f()dx =F(b) - F(a)

3. C MexaHNYeCKOM TOUKH 3pEHHs IPOU3BOIHAA (PYHKIIMM paBHA CKOPOCTH
M3MeHeHUs! (QYHKLIUU MPU JAHHOM 3HAYEHUH apTyMEHTA.

4 Ecnu nnpsiMble TIEpIEHIUKYIIIPHEI , TO Ky = — ._L, ki = E Jko=-2
p Y yisip ) >

5. g yctpaHeHus 3TOM HEONPEIESIIEHHOCTH IPHU BBIYMCIICHUU TPEAETIOB HYKHO
OCTaBHUTH OOJIBIIIOE CIaraeMoe YUCIUTENS U OOJIbIIee cllaraeMoe 3HaMeHaTes,
MOTOM COKPATUTh APOOb U MOACTaBUTH MPENebHOE 3HaYEHUE X B MOCIEIHEE
BBIPAXKEHHUE.




HpaKTI/I‘IeCKI/IC 3aJaHus

Tpernii 3Tan (BbICOKUN YPOBEHB) —T0Ka3bIBACT CHPOPMUPOBAHHOCTD

IIOKA3aTCJIsI «BJIAACTH» (I)OpMy.]IaMH OCHOBHBIX ITIOHSITUH H MCTOAAMU PCHICHUA

npu  pelieHus 3a7a4d B npodeccuoHanbHou chepe

1. Haiitu ckanspHoe npousBeneHue Bektopos @ = ( 3,4.-2), b = (1,-3,0)

1 -1 3
2. Beruucnouts onpenenurens 3-ro nopsaka |5 4 2|
1 0 1

3. Haiitr ' (2), ecmy = x>+ 3x -5

2
4. Beruucnuts [ dx

5. ana pyHkuus y = — Kaxkue 3HaueHus x He BXOST B 00J1aCTh
X X

onpeneneHus: PyHKIuu?

Knwouu
1 i b= 31+ 4+(-3)+(-2)-0=3-12+0= -9
2 OmnpenenureneM 3-ro mopsijaKa MaTPHUIIbI
dy 4 4y
Ay dyp Ay
Q3 Az dg
Ha3bIBAETCS YHUCIIO , KOTOPOE BBIUUCISAETCS TaK: ajiM1y _ ayp My + arsMas,
1 -1 3
_414 21,5 2 5 4/_, _ AN =2_197 — _
? 4 2=15 74y {[*3[] ol =4-0+5-2+3(0-4) =312
9.
3 y' =2x +3,)(2)=4+3=1.




4 [fdx=x?=2-1=1.

S Haxonum o6acte onpeneneHus QyHKIAH ) = X:H ,xPx # 0, x(x+1) #
0,

x17# 0, xo#-1. OtBer: 0; -1.

OIIK-2.2. OcymecTBJ/sieT BLIOOP 3AKOHOB U METO0B MCCJIE0BAHUSA
€CTEeCTBEHHBIX HAYK VISl PeLIeHUs] KOHKPETHOM 321a4M B NPO(eCCUOHATIBLHOU
AeATeJbHOCTH

IlepBblii 3Tan (IOPOroBbIil YPOBEHB) MOKA3bIBAET
Cc()OPMUPOBAHHOCTh MOKA3aTENs] KOMIIETEHIIUHU « 3HATh» MaTEMaTUYECKHUE
3aKOHBI. METOJIbI PEIIEHUS U UCCIIEIOBAHNS, IIPUMEHAEMBIE B PELLICHUN
KOHKPETHBIX 3a7a4

TecToBbIC 321aHUA 3aKPHITOI0 THIIA
0
1.HeonpeneneHHOCTh BUAA [ﬁ] YCTPAHAETCH TaK ...

a) OCTaBUTH OOJIBIIIOE ClIaraéMOoe YUCIUTENS M OOJIBIIIOE CliaracMoe
3HaMeHaTelsd, COKPaTUTh APOOb

0) pa3oXKKUTh HAa MHOKUTEIIH YUCIIUTENb U 3HAMEHATEb, U COKPATUTh
IpoOb Ha OOLIMI MHOKUTETb.

B) TIOJICTTUTH Ha CTapIIyIO CTEMEHb IPO0h

T') YMHOXHTH Ha CTapIIyIO CTENEHb APOOb.

2.Dopmyna Asig HaXOXKIEHUS MPOU3BOAHON (PYHKITMU y=UV paBHA ...

a) y'=u'v+uv
6) ¥ = uv+ur
B) y=u'v+u'v
r) y=uv+uv’

3. JocTaTouHbIi MPU3HAK MaKCUMyMa (PyHKIIMU GOPMYITUPYETCS TaK ...

a) €clii Xy — KPUTUYECKAs TOUKA U IPOU3BOIHAS MEHSET 3HAK C «T» Ha «—»
IIPU MEPEX0JIE€ YEPE3 KPUTUUECKYIO TOUKY , TO Xg — TOYKA MAaKCUMyMa .




0) ecu xg — KPUTHYECKAss TOUKA M MMPOU3BOJIHAS MEHSIET 3HAK C «—» Ha «+»
IPH TIEPEXO0/Ie Yepe3 KPUTUIECKYIO TOYKY , TO Xo — TOYKA MAKCHMyMa

B) €CIIH Xo — KpUTHYECKAask TOYKA U MPOU3BOHAS MCHSIET 3HaK.

) eCIM Xo — KpuTHueckas Touka u f (Xg)>0.

4. Heonpenenennsiit nurerpai 1t pyukmun y=Ff (kx+b) pasen ...
a) [ f(kx+ D) dx = F(kx+b)
0) | f(kx+ b) dx = F(kx+b) +c
B) [ f(kx+b) dx = zF(kx+b) +c
r) [ f(kx + b) dx = F(kx) +c

5. JluneiiHoe muddepeHnmanbHoe ypaBHeHHe 1- T0o mopsaka y'+p(X)y =f(x)

pemaercs
MOJICTAaHOBKOH ...
a) y=xzZ
0) y=uv
!

B) y =7

y=-
Knrouu
1. a
2. r
3. a
4, B
5. §

IIpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE

[TepeuncneHbl OCHOBHBIE MATEMATUYECKUE TTOHSATHS.
CooTtHecHuTe Ha3BaHHUSI OCHOBHBIX MAaTEMAaTHYECKUX ITOHATHH ¢ UX 0003HAYECHUSIMU
B BHUJ€ CHMBOJIOB.

O06o03HayeHe B BUJI€ CUMBOJIOB OcHOBHbBIE MATEMATUYECKUE TTOHATHUS

1 f £(x)dx a) [Ipenen pynkumm.

2. b £()dx 0) OnpeneneHHbII HHTETpa

2}5& f(x) B) HeonpeneneHHbI HHTErpas

4. dy = y'dx r) duddepennnansHoe ypaBHeHue |-
ro MopsIKa

5.y +y=x n) uddepennman GpyHkuum




3anumure B T216J'II/II_[y BBI6paHHBIe Ha3BaHUS MaTEMaTUYCCKMX TMOHSITHM JJIA
COOTBCTCTBYIOIINX 0003HaYCHUH

1. 2. 3. 4. S.

B §) a I T

BTopoii 3Tan (MpoABUHYTHIN YPOBEHB)

MOKa3bIBaeT c(hOPMHUPOBAHHOCTD TTOKA3ATENSI KOMITETEHITUH « YMETh)
aHAM3UPOBATh, BEIOMPATh 3aKOHBI U METOJBI PEIICHUS U WCCIICIOBAHUS B
MaTeMaTHKe JIJIsl PEIICHUS] KOHKPETHBIX 3a71a9

3ananus OTKPLITOI'O THIIA

1. Yka3ate hopmMyay TUHEHHOTO OJHOPOIHOrO AU(PPEPEHIINATBHOIO YPABHEHUS
2-TO TIOpSIZIKa € TIOCTOSTHHBIMU KO3 GUITEHTaM

2 Tlo xakoii popMyJie HAXOAUTCS UHTErpan | Xxcosxdx?

3.I1o xakoil popmyse onpenensieTcst NPOU3BOAHAS CIOKHON PyHKINU?

4.Yrto Takoe nuddepennuan GyHKIUN U YeMy OH paBeH?

5.Korna npumensiercsa popmyina bepuymnu?

Knroun

1. JIuneiinoe nuddepeHnranTbHOe OJHOPOJHOE YpaBHEHUE 2-TO TOpPsAKa
umeeT dhopmyny y"+py'+y=0

2. Wuterpan Haxoaurtcs no dopmyse: [ udv =uv-[ vdu, rae u=f(x)

3. [Tpou3sBoaHas CIOKHOW GyHKIMH onpeaesercs mo ¢popmyae: y' =f'(u)
“u'.

4, Huddepennman GyHKIUU 3TO TIaBHAA 4YacTh NpHpanieHuss QyHKIUH, OH
pasen dy=y'dx

5. dopwmyna bepuynnu npumensiercs, eciu N < 10, p—1

Tpernii ypoBeHb ( BHICOKHI YPOBEHD)

MOKa3bIBAET MOKa3bIBaeT CHOPMUPOBAHHOCTD MTOKA3aTEIsI KOMIIETEHIIMH « BJIAJICTh
» ¢ MPUMEHEHHWEM 3aKOHOB UM METOJIOB PEIICHUS U HCCIICIOBAaHUS B MaTeMaTHKE
JUJISL pEIICHUsI KOHKPETHBIX 3a71a4 Mpo(ecCuoHaIbHOM AesSTeIbHOCTH

1. CxkopocTh NpSAMOIMHEHHOrO ABMKEHUS Tena 3agaHa dopmyioit v = 2t +1.
Haiiti myTh, KOTOPBIN IPOUAET TEJIO 32 5 CEKYHJI OT Hayaja JABUKECHUS.

2. UccnenoBaTh QYHKIHIO ¥ =x°+ 5x — 6 Ha SKCTPEMyM.

3. Beruucnuts miomans Gurypsl, orpaaundaeHnon quausIMu: X =0, X =2,y =0,y =
- X




4. HaiiTu yactHoe penienre AudQpepeHnanbHoro ypasuenus y'= 1, ecnu y = x+c
SIBJISIETCS] 0OIIMM perieHreM auddepeHIaIbHOr0 ypaBHEeHus, ¥ (0)= 0 SBISETCS
HaYaJIbHBIM YCIIOBHEM.

YKaxXuTe 4eEMy pPaBHO HAWJICHHOE C.

5. Jlns curHanu3anuu 00 aBapyuu yCTaHOBJICHO JIBa HE3aBHCUMO PadOTaIOIIUX

CUTHaNIM3aTopa. BeposaTHOCTh TOTO, 4TO Mpu aBapuu cpabotaeT nepswiid — 0,9, a

BTOpOil — 0,8. HaliTu BEposATHOCTH TOTO, YTO MIPU aBapHH CPabOTAET TOIBKO OJUH

CUTHAIU3ATOP .

Kiroun

5
1.S=[(2t+1)dt= (+1) |5 =25+5-0=30
0

2. O61acThb ONpeNEIeHUs: X € (—w: +00)

Haiigem y' = 2x+5

Haiinem kputndeckue Touky, rae y' = 0.

2x+5=0,x=-25

OO6uacth onpeneneHus: pa3oobeM KPUTUHIECKUMU TOUKaMU Ha HHTEPBaJIbI

!

Y - : +

- 25
OmnpenenuM 3HaK MPOU3BOIHON Ha KaKIOM WHTEpBAJIC
[Myctbx=0,y'(0)=0+5=0
[Myctbx =3,y'(3) =6+5=11
[Mpu x € (-2.5; @) , y'> 0 — QyHKUUSA BO3pacTacT
[Tpu x e (-22; -25), = 0— (yHKIMS yObIBACT
[Tpu x= -2,5 ¢pyHKIMS ©MeeT MIN, Toraa

Yuin(- 2,5) = (-2,5)° -5-2,5 -6 = 6,25 — 12,25 — 6 = 0. OTBET: Ymin = O.

2 2
3.5= [xix= X [=2.0=2
) 2 072

4.y = % =1, dy=dx , y = X+c¢ — obiee pemrenue. [ToacTaBum HaYaaIbHOE YCIOBHUE
X

y(2) =0 B oOmiee pemrenne: 0 = 2+C, ¢ = -2, TOrJa 4YaCTHOE PEIICHUE UMEET BHJ Y =
X—2.
Haitinennoe ¢ = - 2

5.P(A1)=10,9, P(A,)= 0,8, ITo Teopeme ymHO)keHus1 P(A; Ay) = P(A;) P(A) =
0,9.0,8 =0,72

OIIK-2.3. JleMOHCTpPUPYET YMEHHE MPUMEHATh KOHKPETHbIC 3AKOHBI M
METOAbI €CTECTBEHHBIX HAYK /ISl KOMILJIEKCHOTO PeLlIeHU s
NMPOM3BOJACTBEHHBIX 3aJ1a4.




IlepBoliii 3Tan(TIOPOTOBHIN YPOBEHB) MTOKA3bIBAECT CHOPMUPOBAHHOCTH
MOKa3aTeNsl KOMIETEHIUH «3HATh» MAaTeMaTUYECKHE METOIbI UCCIICTOBAHUS U
peLIeHUs 111 KOMIUIEKCHOTO PELICHHS TPOU3BOJCTBEHHBIX 3a/a4.

TecroBble 3aganus (BONPOCHI 3aKPHITOIO TUIIA)

1. BepTukanbHOM aCUMIITOTOM SIBJIAETCH ...
a) Ecmu lim,_, f(x)=+, 10 xX=a — acummrora
0) y=kx+b
B) y=kx
r) y=x+k
n) x=0

2. Jluneiinoe nuddepeHimanbHoe ypaBHeHHE 1-ro nopsiaka 3agaercst Gopmysoit

a) ytp(x)y=0

0) y'+p(x)=x

B) y"+6bxty'=e"

r) y"+px)y=f(x)

) y-5x=x3
3.Toukoil MakcuMyMa (DYHKIIMM HAa3bIBAETCS TOUKA ...

a) Touka, rie y uMeeT MakCUMalbHOE 3HAUCHHE.

0) Touka, rae y uMeeT HauboJIbIlee 3HaUCHHE.

B) Touka, rae y=0.

r) Touka, rie y uMeeT HauOoJIbIlee 3HaYEHHE 110 CPAaBHEHUIO C OJIU3JIeKaAIIMU
3HAYEHUSAMM.

1) Touka, rie y npuHuMaeT 3Haduenue npu x =0.

4.®opmyna, o KOTOPOH HAXOIUTCS IUIONIAAb KPUBOJIMHEHHON Tpamnenus,
OrpaHUYeHHOU JIMHUAMU: x=a, x=D, y= 0, y=f(X), paBHa ....

a)s= [, fO)dx
,6) s= (b-a)f(x)

B) s= f(x)dx
r)s= [ f(x)dx
) s= [, f(x)dx

5 ®opMmyna aid HaXO0XKIAEHUS BEPOSITHOCTH COBMECTHOT'O HACTYTUICHUS ABYX
HE3aBUCUMBIX COOBITHH paBHaA ....

a) P(A+B) = P(AB)

0) P(AB) =P(A) P(B)

B) P(AB) = P(A)sP(B)

r) P(AB) = P(A) + P(B)

n) P(A+B) = P(A) + P(B)



Knrouu

gls N ®
NNz

IIpouuTaiiTe TEKCT M YCTAHOBUTE COOTBETCTBUE

[lepeuncnenbl OCHOBHBIE MATEMATUYECKUE TOHATH.
CooTHecHuTe Ha3BaHUSA OCHOBHBIX MAaTEMATHUECKUX MOHATHHN ¢ X 0003HAYCHUIMHU
B BHJ€ CHMBOJIOB.

O0o03HaueHNUE B BUJIC CHMBOJIOB OCHOBHBIE MATEMAaTUICCKUE TIOHATHUS
1. fb f(x)dx = F(x) |Jh = F(b)- F(a) a). [lnddepennunanbHoe ypaBHeHHE 2-TO
@ a MOPSIIKA.
2.y" +y' =f (x) 0). ®opmyna Herotona — JleiioauIa.
—2x*B o B). DopMysia HHTETPUPOBAHUS 110
axZ+bx+c’ JACTSIM.

4. [uvdv = uv— [ vdu r). 'eomeTpryecknii CMBICT
ITPOU3BOJTHOU

5. y'=k=tgp =k n). [IpocTeiimiast panioHanbHast APOObH
3-ro Tura.

3anuniuTe B Ta6m/1uy BBI6paHHBI€ Ha3BaHUS MaTEMaTHUYCCKHUX MOHITHI JJIIs

COOTBETCTBYIOIINX
0003HaYECHUH

1 2 3. 4

0 a i B r

Bropoii 3Tan (IpoJIBUHYTHII YPOBEHB ) MOKa3bIBAET CHOPMHUPOBAHHOCTh
MOKa3aTeliss KOMIIETEHIIMN «YMEThY aHAIIM3UPOBATh, BHIOMPATH HY>KHbIE (DOPMYJIBI
Y 3aKOHBI UCCJIEA0BAHUSA IJI1 KOMIUIEKCHOTO PEIIEHUS MPOU3BOACTBEHHBIX 3a/1a4.

TecToBble 3a1aHu ( BOIIPOCHI OTKPBITOrO TUIA)

sinbx 2

1.To xaxoii popmyiie Beruncnsercs npezen lim, o —



2. ChopmynupyiiTe 1OCTaTOUHBIN MPU3HAK SKCTPEMYMaA.

3.Kax 3anmcarh o0liiee pemeHue s ypasHenus Y + py’+gy=0, ecau gaHsl

ki #K>- KOpHU XapaKTEepUCTUICCKOTO YPaBHECHUSI.

4. KakuM METOJOM pelaeTcst HHTerpan [ sinx e®s* dx?

5. ITo xakoii popmyre pemraercs 3amada;: Ha ygactke nBe Opuranbl. BepostHocTh
BBITIOJTHEHHUS I1aHa 1-oi#t Opuranoit = 0,8; BEpOSITHOCTH BBITTOTHEHUS 2-0i1
opuranoit = 0,95. HaiiTu BeposITHOCTB TOTO, UTO 00€ OpUTajbl BHITIOJHAT IUIAH.

Knrouu

sinx _1

[penen Berancisiercs mo gpopmyse : lim, o= =

2 | Ecnu xp—KpUTHYECKast TOUKA U IIPOM3BOIHAS MEHSET 3HAK MPHU IIEPEX0/Ie
yepes Ty TOUKY

a) C «+» Ha «->*, TO Xg — MAKCUMYyMa, 0) C «->> Ha «+», TO Xg— TOUYKa
MHUHUMYMa.

Tl Aarno m IAAIIranmaag o mamaIraReaT e clny—+
11n1u11.1a.u l.l\./l_l_la\./l\./)l AV IAanvUbnNUrl. SITIATL

5 | 3anmaua pemaercs no popmyne P(AB)=P(A)P(B).

TpeTuii 3Tan( BICOKUI YPOBEHB) MOKA3bIBAET CHOPMHUPOBAHHOCTH TTOKA3ATENS
KOMITETCHIIUU « BJIQ/IETh» HYKHBIMA MaTeMaTU4eCKUMHU (GOpMyIaMu U METOJIaMU
JJ1s1 KOMIUIEKCHOTO PELIEHUs IPOX3BOACTBEHHBIX 33/1a4.

1. 3anan 3akoH S(t) ©I3MEHEHUs TYyTH JABMKEHUS MaTepralibHON Touku. Tpedyercs
HalTH 3HAYEHHE CKOPOCTU U YCKOPEHMS 3TOM TOYKH B MOMEHT
BpeMeHH to, ecm S(t) = 3t' — 28 +t— 1, to=2..

2. BBIYHCITHTH TUIONIAAb GUTYpPBI, OTPAHIYCHHON INHAAMH y = X*+4x, y = x+4.

2. Haiftn acummrors! s rpaduka QyHKIHE y=x" +x.
4. KonnuecTBO APOAIKEBBIX KIETOK PACTET CO CKOPOCTHIO, MPOHNOPLMOHATIBHONW HX
kosmdyectBy X ¢ Kod3dduumeHToM npornopuuoHaasHocTH K. HaiiTi xomudecTBo
MacChl KJIETOK, 00pa3oBaHHOM 3a 60 CeKyH]I, €ClIi Ha4aJIbHOE KOJIWYECTBO MACChI
paBHO M
5. IlpoBoguicsa aHamu3 Msica TOBSJAWHBI IEPBOM KATErOPUU HA SHEPTETUUYECKYIO
LIEHHOCTb,

Kxan B100 r. msca .Pe3yiabTaThl mpuBeICHBI B TAOIUIIC.

X, Kann 170-180 180-190 190-200 200-210
Kom-Bo 10 15 20 5
Tym,m
Haiitu X




Knrouu

M3BeCTHO, YTO 3HAYEHUSI CKOPOCTH M YCKOPEHUs MaTEpPUAIBHOM TOYKH B
HEKOTOPBI MOMEHT BPEMEHU SIBJISIFOTCS COOTBETCTBEHHO 3HAYEHUSIMU B 3TOT
MOMEHT TIEepBOM M BTOPOM NPOU3BOAHBIX (GYHKIMM, 3adarolield 3aKoH
VU3MEHEHHUS IIyTH.

VY Hac

v(t) = s'(t) = 122 — 6t + 1; v(2) = s'(2) = 73 (en.
CKOPOCTH),
a(t) = s”(t) = 36t° — 12t; a(2) = s"(2) = 120 (ex. yckopeHus)

OtBet: V = 73( en. ckopoctu), a = 120 (en. yckopeHus)

[Lromaas S ¢urypsl, OrpaHMYeHHON CBepXy W CHU3Y rpadukamu
HenpepbIBHBIX QyHKIMA y = f (X) u v
y = ¢ (X), mepecekamImUMHUCS B

TOYKaX ¢ adcuuccaMu x =a u x = b,

onpenensercs no popmyse

b
§=[[f(X) - e(x)] dx

JI1 Hax 0k JIeHUSI TOYEK 1
MepEeCeYEHUs] TaHHBIX JIMHUN 0
pelaeM CUCTEMY YPaBHEHUN

y=x2+4x
y=x+4

CAdx=x+4, ¥+3x—4=
0, oTkyna x; =—4, x, =1,

[Momyunm: S =f_14[x 44— x24x)dx =( = +4x —x? — 4{—_)|f4:%+4 - % - 4%7

1a &3 1a 3+24-2-27 48-96+12
(T-16+5 -4 )=—_—-—

Z432= -2+ +32=13+32=45.




3. | 1.06nacts onpeneneHust GyHKINN : X € 1—eo, cel,

2 Tak kak (yHKIHS ONpeecHa Be3/Ie, TO TOUSK pa3phiBa HET U HET
BEPTUKAJIBHBIX ACHMIITOT.

3.Hakmonnyro acumnToty Haiaem 1o popmyie y = kX + b, rne kK =

lim,_ ., @ = lim, ., = =lim,_, (x + 1)=0o,

4. Tak kak k = 0, TO HET HAKJIIOHHBIX aCUMIITOT.
OtBeT: HeT acumnTor.

x=1,y'=2+1=3>0

x=-1, y'=-2+1=-1< 0

7.1torna ymax( -0,5)=2-(-0,5)=-1

8.y ybsiBaer npu x€: ]—20,—0,5][, y Bo3pacraer npu x€ ]—0,5; e[
9. Haiinem y"—2 Kputndeckux Touek HET U HET TOYEK meperuoa.
10. Tak kak y" = 0.1o0 rpaduk pyHKIHN BOFHYTBII:I.

YR -

11. Haiinem acuMnroty y =kx+6, eoe k= lim,,_,,

12. Tak kak k= @ . TO HAKJIOHHBIX ACUMIITOT HET ¥ TOPU30HTATBHBIX
ACHUMIITOT HET.

4. | Iycts v———kx , dx=kxdt, Z=kdt, Inx=kt+c, x=e*t+c

Ecnu, t= O,x m, mo m=e*. c—Inm,
y=ght+lnm

Ecnu, t=60 cex.=/uac, To Macca x=e*+imm,

5. E -—X1m1+X2m2+X3m3+X4m4—175 10+185- 2{]"'195 15+205-5=9400
_ Exm 9400
X =188, roe n=m;+m,+msz+m,=50.

n 30

4. METOAUYECKHUE MATEPHUAJIBI, OTPEAEJIATIOILINE
MMPOLEAYPBI OHIEHUBAHUA 3HAHUU, YMEHUHU, HABBIKOB U
(MJIN) OIIBITA AEATEJBHOCTHU



Texkymmii KOHTPOJIb
Onpoc Kak CpeACTBO TEKYLIETO KOHTPOJIS HPOBOIUTCS B (POPME YCTHBIX
OTBETOB Ha BOIPOCHL. CTyAEHT OTBEYAET Ha MOCTABIICHHBIN BOIPOC Cpa3y, BpeMs
Ha IOATOTOBKY K OTBETY HE IIPEIOCTABIIACTCS.
[IpakTueckne 3aaHusl KaK CPEACTBO TEKYLIEro KOHTPOJISI MPOBOASTCS B
nucbMeHHOU (popme. CTyAeHTy BblIaeTCs 3aaHue U npepocrasisercs 10 MUHYT
JUISl IOATOTOBKH K OTBETY.

IIpomexyTouHasi aTrecTauus

3a4eT MPOBOJIUTCS MyTEM IOJBEJICHUS UTOTOB MO pe3ysibTaTaM TEKYIIETro
KOHTPOJII W pe3yJbTaTaM BBITIOJIHCHHsI pacdeTHoO-rpadudeckoil padotel. Ecim
CTYICHT HE CHOpPAaBWICA C YacThlO 3aJaHUW TEKYIIEro KOHTPOJA, €My
MPEOCTaBIsACTCSI BO3MOXKHOCTh CHIAaTh 3adye€T HAa MTOTOBOM KOHTPOJHLHOM
MEpONPHUATHHA B (JOpME OTBETOB Ha BOMPOCHI K 3a4eTy WIJIM TECTOBBIX 3aJaHUN K
3adety. @opmMy 3adeTa (OMpOC WU TECTUPOBAHKE) BIOUpACT MPEIoaBaTeb.

Ecau 3auer mnpoBomuTcs B ¢GopMe OTBETOB Ha BOIPOCHL, CTYJCHTY
NpeajaraeTcsl OJWH WM HECKOJIbKO BOIIPOCOB M3 IEPEYHS BOIPOCOB K 3aUETY.
BpeMs Ha TOATOTOBKY K OTBETY HE MPEAOCTABIISIETCS.

3ayer mnpoBoauTCca B 1-oM cemecTpe. DK3aMEH MPOBOJIUTCS BO 2-O0M
CeMecCTpe.

DK3aMeH NpPOBOJAUTCS B yCTHOW (opme. M3 3K3aMeHaIIMOHHBIX BOIPOCOB
cocrapisiercst 30 sK3aMeHaUMOHHBIX OmieToB. Kaxablii OMJIET COCTOMT U3 Tpex
BONpocoB. KOMIUIEKT 3K3aMEHAallMOHHBIX OWJIETOB TMpEACTaBIeH B Y4eOHO-
METOAMYECKOM KOMILIEKCE IUCUUTLINHBI.

Ha moaroToBky k OTBETY CTyAEHTY npenocTapisiercs 30 MUHYT.

Bonpocs a1 onpoca

1. Marpuusl. Onpenenutens Matpuibl. VX cBoiicTBa.

Pemenue cucrem nuHENHHBIX ypaBHEHUIN MeToaoM Kpamepa.

3. CkaynsipHOE TPOM3BEACHUE BEKTOPOB, €ro CBOWCTBA. MeEXaHMYECKHH CMBICT CKaJISIPHOTO
npou3BeieHus. Boruncienre cKausipHOTro MPoU3BeIeHUS B KOOPIMHATHOM (opme.

N

4. BekrtopHoe mpousBeneHne BeKTOpoB. Ero reomerpuueckas u ¢uznueckas MHTEpIpETaLUs.
CBoiicTBa BEKTOPHOTO NPOM3BEACHUS. BhIdrciienne B KoopAnHATHOU Gopme.

5. Ilpsimasi nuHUSA HA TUIOCKOCTH. YPaBHEHUE MPSMOM, MPOXOJSIICH 4Yepe3 JaHHYI TOYKY
NEePIEeHIUKYIIPHO JaHHOMY BeKTopy. O0I1ee ypaBHEHNE TIPSIMOH.

6. VYpaBHeHHe MpsIMOH B OTpe3Kax Ha OCsAX. YpaBHEHHE MPSAMOM, MPOXOASIIeH Yepe3 JaHHYIO
TOYKY, NapajjIe]IbHO JAHHOMY BEKTOPY. YpPaBHEHHE IpPsAMOM, IMPOXOASINEH dYepe3 IBe
JTaHHBIE TOUYKH.

7. YrnoBoil k03¢ UIMEHT NPsSMON, Y paBHEHHUS IPSIMONA C YTIIOBBIM KO3 HUIIEHTOM.



10.
11.

12.
13.
14.

15.
16.

17.
18.

19.

20.
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22.
23.
24.
25.

26.

27.

28.

29.

30.

31.

32.

33.

Ommunc. Onpenenenue. Kanonnueckoe ypaBaenue. MccnenoBanue GopmMbl KPHUBOIA.
['unep6omna. Onpenencane. Kanonndeckoe ypaBuenue. McciaenoBanue GopMbl KpUBOH.
[Tapabomna. Onpenenenue. Kanonnueckoe ypaBaenue. MccnenoBanue popMbl KpUBOH.
[lpsamass nuHUs B mpocTpaHcTBe. KaHoHMyeckue, mapaMeTpuyecKkue, OOIIue ypaBHEHHS
IIPSIMOM B IIPOCTPAHCTBE.

OcHoBHBIE TEOpPEMBI O TIpeiesax.

| u 2 3ameuarenbHbIe PEEIbI.

[Ipow3Bognass ¢yHkumu oxHOW mepeMeHHod. Omnpenenenue. ['eomerpuueckuii u
MEXaHUYECKUN CMBICI MPOU3BOIHOI.

[Tpon3BoIHBIE IEMEHTAPHBIX (YHKINH.

[TpaBuna nuddepeHnpoBaHns CyMMBI, Pa3HOCTH, MPOU3BEICHUS, YacTHOTO. [Ipon3BoHas
CJIOKHOM (DYHKIIHH.

Teopemsr 0 muddepennupyemsix pynkuusax (Teopemsr Jlarpamka, Poms, Jlonurans).
Boszpacranue u yosiBanue ¢pyHkiuu. HeobxonumMeie 1 1OCTaTOYHbIE YCIOBUS BO3pAacTaHUs
U yObIBaHUS (PYHKIIMH.

Makcumym u muHuMyM ¢yHkiuu. Heobxomumoe ycnoBue skcrpemyMa. JlocTaTodHbie
YCIIOBUS IKCTPEMyMa.

Haumensiee u nHanbosnbinee 3Ha4eHUS QYHKIIUA HA OTPE3KE.

Bemyknocts u BorHyrocTh rpaduka gynkinun. Touku meperuba. JlocTaTodHble YCIOBHS
BBITTYKJIOCTU (BOTHYTOCTH).

AcumnToTsl rpaduka.

[TonHoe uccienoBanue GyHKIIUH.

Heonpenenéuusiii nHTErpal; ero cBoiicTea. Tabmuiia OCHOBHBIX HHTETPAJIOB.
WuTerpupoBaHue 3aMEHOM IEPEMEHHOM; IO 4acTsaM. VIHTerpupoBaHHMe palMOHAIbHBIX
Ipobeii.

3anauy, NPUBOASILNE K IOHATHIO ONPEAEIEHHOro nHTerpana. Onpenené bl HHTErpall Kak
npenen UHTerpalbHbIX CyMM. lloHstue 00 uHTerpupyemoil ¢GyHKIMH, (HOpMyIHpOBKa
TeopeMbl cyiiecTBoBaHus. CBOICTBa onpeieI€HHOro uHTerpaia. Teopema o cpeHeM.
[IpousBogHast OT oONpeAenéHHOr0 HHTErpaja IO BepxHeMy npezaeny. CBs3b MEXIY
OTpeIeIEHHBIM B HEOTIpeACIEHHBIM HHTErpasioM (popmyna Hetotona-Jleiiouuma).
['eomeTpuueckue NMPUIIOKEHHs ONPENeIEHHOIO MHTErpaia: BbIYUCICHUE Tuomaaeit ¢uryp;
00BEMOB TeNl MO IUIOLIAAAM CEYEHUH W TeNl BpallleHWs; JUIMH Jyr KPHBBIX; IUIOLIanei
noBepxHocTel BpauieHus. IIpuMepsl mpunokeHuss MHTErpajga K pPEIIEHUI0 NPOCTEHUIINX
3aJa4 MEXaHUKHU U (PU3HKH.

[Tonstue o muddepenumnansHoM ypaBHeHHH. [uddepeHnunanbubie ypaBHEHHS NEPBOTrO
nopsiaka. [lonarue o6 obmeM u yactHoM pemieHuu. HauanbHble ycnoBus. MHTerpanbHbie
KpUBBIE.

JuddepeHunanpuple  ypaBHEHHs C pa3feNdoOIUMUCA TMepeMeHHbIMU. OJHOpOIHBIE
muddepeHmanbHble ypaBHeHMs. JInneltHble tuddepeHanbHble ypaBHEHUS.

Teopema 0 CyIIecTBOBaHMM M €IMHCTBEHHOCTH pelleHus Iu((epeHInaTbHOTO YpaBHEHUs
NepBOTo nopsijka (6e3 10Ka3aTeNbCTBa).

Jlunelinple omHOpOIHBIE IU(QepeHIMaIbHbIE YpaBHEHUs BTOpOro mnopsnaka. JluneilHo-
He3aBHcHUMbIe perieHusa. CTpyKTypa o011ero pemeHus.

Jluneitable ogHOpoaHBIE MU depeHIaTbHbIe YpaBHEHUS BTOPOTO MOPsAKa C MOCTOSHHBIMU
kod(durmentamu. XapakrepuctTuieckoe ypasHenue. O01ee penieHne ypaBHEHUSI.



34.006miee pernieHue JIMHEHHOTO HEOTHOPOIHOTO TU( depeHITNaTBHOTO YPaBHEHUSI BTOPOTO
MOPSI/IKA C TIOCTOSTHHBIMU KOA((UITMCHTAaMH B 3aBUCUMOCTH OT (DYHKIIMH B TIPABOM YaCTH..

35. CoOwiTHs, ux Buabl. Kimaccuueckoe onpenenenne BepossTHOCTH. CBOHCTBA BEPOSITHOCTH.
36. Teopema ci10KeHHUS BEPOSATHOCTEH JJIT HECOBMECTHBIX COObITHI. CleICTBUS U3 Hee.
37.TeopeMa yMHOXEHHSI BEPOSITHOCTEH.

38. Teopema CIIOKEHHUS ISl COBMECTHBIX COOBITHH.

39. CnencTBue U3 OCHOBHBIX TEOPEM TEOPUHU BepOsTHOCTENW. PopMysia MOIHONH BEPOATHOCTH,
dbopmyna betieca.

40. IToBropHble ucnbiTanus. ®opmyna beprysm.

41.JlokansHas ¢popmyna Jlammaca. @opmyna [Tyaccona.

42 WnterpanbHas Teopema Jlamnaca.

43. HauBeposiTHElIIee YICII0 HACTYIIICHUS! COOBITHUS.

44. CnyyaiiHple BeIMUUHBI. VIX BUBI. 3aKOH pacrpeAesieHusl CIy4ailHOW BEJIMYUHBI.
45. @yHkuMs pacrpenesneHus ciydyaiiHoi BenuuuHbl. Ee cBolicTBa.

46. IlnotHOCTBH pacmpeneneHus BeposiTHocTell. Ee cBolicTBa.

47. YucnoBble XapaKTEePUCTUKU CITY4alHbIX BEJTMYHH, UX BEPOSITHOCTHBIN CMBICI, (DOPMYIIbI
BBIYKCIICHHS CBOWCTBA.

48. 3akoHbI pacnpeereHNs JUCKPETHBIX ClIydaiiHbIX BeIMuuH (OMHOMMaIbHbIHN, [Tyaccona)

3K3AMEHAIIMOHHBINA BUJIET Ne 1

1.Heonpenenennsiit unrerpain. Onpenenenue. CBOKWCTBA.
2.Ilonp3ysich onpeneaeHueM MPOU3BOAHON, BEIYUCIUTD TPOU3BOAHYIO MPU X=1
st GyHKIHH y=3x"+1.



3.HaiiTu 4MCIIOBBIE XapaKTEPUCTHKU CIy4YalHOW BEJIMYMHBI, 33JaHHOW 3aKOHOM
pacnpeneneHus

x| -2]-1] 0 1 [ 2
» 101102 ps | 03 [02




OQ0"TPEWHAOSMWOXOTOoOROQUVrgmOOoOwHO7oOoHOSISZ

OTBETHI HE TIpEACTABJICHEI.

OreHka
«Heyooenemsopu
menvro» (2)




PO RO S

Pacuerna | CpenctBo mpoBepkH Ilepeyens [IponemoHCcTpHpPOBAHO Omnenka
si paGora | BIAJCHUS HaBBIKAMH 3a7aHuH, MOHUMAaHKe METOMUKK perterus | «Omauuno» (5)
(peureHue | MpUMEHEHUS BXO/SIIMX B | 3aJa4yl M ee IpPHUMEHCHHE.
3aga4) MOJYYSHHBIX 3HAaHHUH 110 | PacuyeTHO- Pemenne Ka4eCTBEHHO
3apaHee ONpeAeieHHoll | rpaguyecky | odopMIeHO (aKKypaTHOCTb,
METOJIMKE ISl pELIeHust | 0 paboTy JIOTUYHOCTB). Hcnonp3oBan
3ajad. TPaAUIOHHBIN WK
HETPaJULMOHHBIA TOAXOA K
pelleHuI0  3amadd.  3ajada
pelIeHa MpaBUIbHO.
[IponemoncTpupoBaHO Ouenka
MMOHUMaHUe METOAMKH pemeHue | «Xopouioy (4)
U ee TpUMCHeHHe. PemeHue
3aa4d MPaBIIBHO O(OPMIICHO.
3ajaya pemeHa IPaBUIBHO.
Ectp OTACJIbHBIC 3aMCUaHUs.
IIponeMoHCTpHUPOBAHO Orenka
NOHMMaHHEe METOAUKHU pemeHus | «Yooeremseopum
W YacTHUYHOE €€ MpHUMEHEHHE. | eabHO» (3)
3ajaua penieHa 4acTUYHO.
3amaua He pelieHa. Onenka
«Heyoosnemsopu
menvroy» (2)
4 3auer 3ader BhICTaBIIsIeTCS B | TecToBbie B tecte BomosnHeHo 60-100% | «3auteHo»
pe3ynbTaTe MOJABENCHUS | 3aJaHusl K | 3aJaHHui
UTOTOB TEKYIIEro | 3a4ery
KOHTpOJs. 3a4eT B B tecte BoimonHeno menee 60% | «He 3aureHo»
thopme HUTOTOBOTO 3alaHUH
KOHTPOJSI  TIPOBOJIMTCS
JUTS o0OyJarommxcs,
KOTOpBIC HE CIIPABHIIACH
C YacTbl0  3aJaHui
TEKYIIEro KOHTPOJIs.
5 Ox3amen | KoHTpomnbHOe Bomnpocsl k [TokaszaHo 3HaHUE TEOPUH OueHka
MEpOIIPUSTHE, KOTOPOE | IK3aMEHY BOIIPOCA, MOHATHHHO- «Omauunoy (5)

MIPOBOJIUTCS 110
OKOHYaHUU U3YYEHUS
JTMCLMIIIAHEI.

TEPMUHOJIOTUYECKOTO armapaTa
JACHUIIINHBI, YMCHUEC
aHATM3UPOBATH PoOIEMY,
COJIePIKATENBHO U
CTHITUCTHYECKH TPAMOTHO
U3Jarath CyTh BOIPOCA,;
riy0OKO MOHMMATh MaTepHa;
BJIa/ICHHE aHATUTHYCCKUM
CII0COOOM H3JIOKEHHSI BOTIPOCa,
HAYYHBIX UJIeii; HABBIKAMHU
apryMEHTalluM U aHaJIn3a
(hakTOB, COOBITUH, SIBJICHHUIA,

MIPOLIECCOB.
BricTaBnsiercs

obOyuaromemycs, MOJTHO,
oJIpoOHO u IpaMOTHO
OTBETHBIIEMY Ha  BOIPOCHI
ouera u BOIIPOCHI

OK3aMCHAaToOpa.




1. Matpuiia Ha3bIBaeTCs KBaJApaTHOM, €Clin
A) 4HCIIO ee CTPOK MEHbIIIE YUCIIa CTOJIOOB;
b) gmcio ee cTpok paBHO YHCITy CTOJIOIIOB;

B) uncno ctpok Gosbliie yucia cToao1oB;
') Bce ayeMeHThI TJIaBHOM TUAroHaau HYJIH.

2. JInuHa BEeKTOpa a= (2,—2,1) paBHa...

A)3
B) 1
B)9
)5

3. CKaJISIpHBIM MPOU3BEJICHUEM JIByX BEKTOPOB HA3bIBACTCS IPOU3BEACHUE
A) ux Mopayneu;
b) ux Mopayneii, yYMHOXXEHHOE Ha CUHYC yIJIa MEXAY HUMU;

B) ux Mojyinei, yYMHOKEHHOE Ha TAHTE€HC yIJIa MEXAY HUMU;
') ux Moysnei, yYMHOXKEHHOE Ha KOCHHYC yIJIa MEXIy HUMHU

[IpogeMoHCTpHUPOBAHO Ornenka
MOHUMAaHHE METOJIMKH pelieHue | «Xopouioy (4)
U ee ImpuMmeHeHue. Peienue
3aJ]a4y TMPaBHIBHO O(OPMIICHO.
3amaya pemieHa TPaBUIBHO.
EcTp oTJIepHBIC 3aMEUYaHHS.
[IponemoncTpupoBaHO Ouenka
ITOHUMaHHUe METOAWKH peulieHus | «Yooeremeopum
W YacTUYHOEC ¢€ TpPUMEHEHHe. | envHo» (3)
3aava penieHa 9acTHIHO.
3ajava He pelleHa. OrueHka
«Heydoeremeopu
menvro» (2)
4 3auer 3auer BbIcTaBisieTcss B | TecTtoBbie B tecte BemonaeHo 60-100% | «3auteHO»

pe3ynbTaTe MONBEACHUS | 3aaHus K | 3aJaHUi

UTOTOB TEKYIIETO | 3a4eTy

KOHTposIsl.  3aueT B B rtecte Boimonneno menee 60% | «He 3auteno»

(bopMe HUTOTOBOT'O 3aJaHuN

KOHTPOJISI  TIPOBOIMTCS

TS oOydaromuxcs,

KOTOPbIC HE CIPABHIINCH

C  4YacTbl0  3aJaHui

TEKYIIEr0 KOHTPOJIS.

5 9x3amen | KonTponbHOe Bompocs! k IToka3zaHo 3HaHUE TeOpUU Ouenka
MEpOTIPUATHE, KOTOPOE | IK3aMCHY BOTIPOCA, MOHITHHHO- «Omauuno» (5)

MMpOBOAUTCH 11O
OKOHYaHWU U3YUCHUA
JUCHUIIINHEL.

TE€PMUHOJIOTMYECKOI0 anmnapara
JUCIUIUIMHBL; YMEHHUE
aHAIM3UPOBATH MPOOIIEMY,
COZIEPKATENBHO U
CTHJIMCTHYECKH IPaMOTHO




U3JaraTh CyTh BOMPOCA;
rIyOOKO IOHUMATh MaTepHal,
BIIAZICHNE aHAJTUTHYECKAM
CIOCOOOM HU3JIOKEHHSI BOTIPOCA,
HAYYHBIX WJICil; HABBIKAMHU
apryMEHTaIK 1 aHaJIH3a
(akxTOB, COOBITHIA, SIBICHUIA,

MIPOLIECCOB.

BricTaBnsercs

oOydaromemMycs, MOJTHO,
oJIpoOHO u IpaMOTHO
OTBCTHBIIEMY Ha  BOIPOCHI
ouera " BOTIPOCHI
9K3aMEHATOPA.

Jlyranck, 2023




1. IEPEYEHb KOMIIETEHIMIA, COOTHECEHHBIX C UHIUKATOPAMM JOCTUXKEHUA KOMH@TEHHHFI,
C YKA3ZAHUEM 3TAIIOB UX ®OPMUPOBAHUA B IPOLHECCE OCBOEHUSA OBPA3OBATEJIBHON

IMPOT'PAMMBbI
Kon ®opmynupoBka | HMuaaukatopsl Otan ITlimanupyemeble HaumenoBanue Haumenosanue
KOHTPO- | KOHTPOJUPYEMO | JTOCTHKECHUSA (YpoBeHb) pe3yJIbTaThl MOJAYJEN U (WIu) | OLEHOYHOI'O CPEICTBA
JUPYEM | ¥ KOMIIETCHIIMM | KOMIIETCHIUU OCBOCHMUA o0y4eHUs pas3nenos Texymm | IIpomexyrou
oif KOMITETCHIIN JTUCITUTUTHBI i Has
KoMIIe- 17§ KOHTPOJI | aTTecTauus
TEHITUN b
OIIK-2 | CocobGeH OIIK-2.1 [TepBrbrit 3HATD: Paznen 1. TecTsl 3auer,
MPUMEHSTh OcymecTBIAeT | yrap OTIPEICIICHUS JIunelinas u 3aKpBITO | PK3aMEH
OCHOBHbIE pacteThl, (TTOpPOTOBBIN | OCHOBHBIX BEKTOpHAas ro TUIa
3aKOHBI aHAIIN3UPYCT YPOBEHb) MaTeMaTU4YeCcKux | anredpa,
METObI IIOJTY1CHHBIC ITOHSATHH, aHaJIMTUYECKas
uccinenoBanuii | PE3YIbTAThI U MaTeMaTH4YECKY0 | FTEOMETPUS B
€CTeCTBEHHbIX | COCTABILICT CUMBOJIHKY, IPOCTPAHCTBE U
HayK IS 3aKIIOICHUC 110 OCHOBHBbIE Ha TJIOCKOCTH.
pemeHus 3agay | [IPOBEACHHBIM AKCHOMBI, Pasznen 2.
npodeccuonany | aHAIHA3aM, TEOPEMBI U OyHKIHH.
HOM UCIIBITAHWAM 1 3aKOHOMEpHOCTH, | Teopus mpeaenon
NeATEIbHOCTH HCCICTOBAHMAM. KOTOPBIM Huddepenunans
MO TYUHSIOTCS HOE€ UCYHCIICHUE
MaTeMaTu4deckue | QyHKIIHA.
TTOHSATHS, Paznen 3.
OCHOBHBIE HNnTerpansHoe
IIPUEMBI VMCYHCIICHUE
JI0Ka3aTeILCTB byHKIIUN.
TEOPEM U Paznen 4.




MaTeMaTH4YECKHUX
YTBEPKICHUN,
METOJbI
MaTeMaTU4YECKOTO
aHAIN3A,
AHATUTUYECKOMN
F€OMETPHH,
JIMHENHOU
anreOpbl

Bropon
JTan

(MpoABUHYT

BIiA
YPOBEHb)

YmMmerh:
aHAJIM3UPOBATh
3aJ1a4y, BBIICIISSA
ce 0a30BBIC
COCTaBJISIOIIIHE,
HPUMEHSATh
MMEIOIITYIOCS
TEOPETHUCCKYIO
0azy

Tpernii
JTaI
(BBICOKUIA
YPOBEHb)

Baaners:
HaBbIKAMU
MIEPEBOAUTH
peanpHyIO 3a7a4y
Ha
MaTEeMaTU4YECKUN
A3BIK, BEIOUPATh
METOJ €€
pELLIEeHUS] CTPOUTD
MPOCTEUIIINE

Huddepennuans
HbIE YpaBHEHUS
Pasznen 5. Panpl.

TecThl
OTKPBITO
ro TUIa
(Bompoc
Bl JIIS
ompoca)

3auer,
AK3aMEH

Pacuetn
asg
pabora

3auer,
9K3aMeH




MaTeMaTH4eCKre
MOJIENN TIPU
peleHun
npodeccuoHaIbH
BIX 3a71a4,
CaMOCTOSITENIEHO
pacimupsTh U
yIayOnsTh
MaTeMaTHIECKHe
3HAHUA.

OIIK-2.3
[Ipumenser
METO/IbI
MaTeMaTH4eCKOT
0 aHanu3a Mpu
ONMHCAHUU U
pelIeHUH 3a1a4
B
npodeccuoHab
HOU
NEeATENBHOCTH.

IlepBbIit
JTan
(moporoBbIit
YPOBEHb)

3HaTh: METOBI
MaTeMaTHUIECKOTO
aHaIm3a,
TEOPETUYECKOTO
u
AKCIIEPUMEHTAITh
HOT'O
HCCIIC0OBaHNs,
MIPUMEHSIEMbIC
JUISL pEIICHUS
podheCCHOHAIIbH
BIX 3a7a4

Bropoi
JTal
(MpoABUHYT
b1
YPOBEHb)

YMmersb:
BBIOMPATH U
HCTIOJIb30BaTh
HEOOXOIMMBIE
MaTEeMaTHYCCKUE
METOJIbI U

Paznen 1.
JIuneitHas u
BEKTOpHAs
anreopa,
aHaJIMTUYeCKas
reoMeTpusi B
IPOCTPAHCTBE U
Ha MJIOCKOCTH.
Paznen 2.
OyHKIHH.
Teopus npenenos
Hubdepenimans
HOE UCUYHUCIICHUE
(GYHKIUH.
Paznen 3.
HNurerpansHoe
HCYUCJICHUE

byHKIUH.

TecTnl 3auer,
3aKpBITO | DK3aMEH
ro THIIa

TecThl 3auer,
OTKPBITO | DK3aMEH
ro THIIa

(Bompoc

Bl JIJIS

omnpoca)




BBIYHCITUTEILHBIC
Cpe/ICTBa, a
TakKe TaOIHUIIBI 1
CTIIPaBOYHHKH,
JIOBOJIUTH
peleHne 3a1a4u
710 TIPHEMJIIEMOTO
(4nciioBOrO)
pe3ynbTaTa u
OIICHUBATh €TO

Paznen 4.
Juddepennuans
HbIE YpaBHEHUS
Paznen 5. Panbr

JIOCTOBEPHOCTH
Tperun Baangern: Pacuetn | 3auer,
JTan crocobeH ast AK3aMeH
(BBICOKMI OIICHUBATh U pabora
YPOBCHB) aHAJIM3UPOBATh
IIOJTy4YEHHBIN
pe3yJbTar
OIIK-2.4 ITepBrbrit 3HaTh: METOEI Pazmen 1. TecTrl 3auer,
Hcnonp3yet JTall MareMaTH4eckoro | JInHeiHas u 3aKpBITO | DK3aMEH
3HAHUSA (TOpOTOBBIM | MOJACIUPOBAHUS, | BEKTOpPHAs ro Tumna
MaTeMaTUYECKOT | YPOBEHB) TEOpeTUYecKoro, | anredpa,
0 MPUMEHSIEMbIE aHaJIMTUYECKas
MOJIETTUPOBAHUS JUISL peleHust reoMeTpusi B
MIPU PEIICHUU npodecCHOHANIbH | TPOCTPAHCTBE U
3a/1a4 B bIX 33724 HAa MJIOCKOCTH.
npodeccuonans | Bropoi YMerhb: Paznen 2. Tectbl 3auer,
HOU JTall BBEIOMpATh U OyHKINH. OTKPBITO | IK3aMEH
NEeATEIbHOCTH (IpOJBUHYT | MCIOJI30BAThH Teopus mpenenos | ro Tuma
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YPOBEHB)

HEOOXOIMMBIE
METObI
MaTEMaTUIECKOTO
MOJICJIMPOBAHMUS,
a Tax)ke TaOJINIbI
Y CIIPaBOYHUKH,
JIOBOJIUTH
peIIeHHE 3a1a9n
JI0 TIPUEMIIEMOTO
(4nciioBOrO)
pe3ynbTaTa u
OLIEHUBATH €T0
JIOCTOBEPHOCTD

Tpernii
JTaI
(BBICOKMI
YPOBEHb)

Baanernb:
crocooeH
OLICHUBATh U
aHaJIM3UPOBATh
MOJTy4YEHHBIN
pe3yabTar

Huddepenumans
HO€ UCYHCIICHUE
GyHKIUH.
Paznen 3.
NHuTterpansHoe
UCYHCIICHHE
(GyHKUIHUU.
Pasznen 4.
Huddepenunans
HbIC ypaBHEHUS
Pazpen 5. Pansl

(Bompoc

BI JIJIS1
ompoca)

PacueTn | 3auer,
ast HK3aMeH
pabora




2. OIMCAHUME MOKA3ATEJENA U KPUTEPUEB OLIEHUBAHUSI
KOMIIETEHIIUA HA PA3JIMYHBIX 9TAITAX UX ®OPMUPOBAHUA,
OIIMCAHHUE IIIKAJI OHEHUBAHUA

Ne | Haummeno Kparkas [Ipencrasne- Kpurepuu onieHuBanust [xana
/ BaHUE XapakKTepuCTHKa HUE OIICHUBaHHSA
I | ONEHOYHO | OIIGHOYHOTO CPE/ICTBA OIICHOYHOTO
TO CpeIcTBa B
cpencTBa ¢donne
1. | Tecr Cucrema TectoBsie B tecte BrimonHeHo 90-100% OreHka
CTaHJAPTU3UPOBAHHBIX | 3aJaHUSL 3a1aHuif «Omauunoy (5)
3a/1aHU#, O3BOJISIOLIAs B tecte BhimomHeHo Oomee 75- | OreHka
U3MEPUTH YPOBEHB 89% 3amanuit «Xopouio» (4)
3HAHUU. B Ttecre Brmmonneno 60-74% | Ouenka
3a/laHui «¥Yoosnemsopum
envHo» (3)
B Tecre BpimonHeHo menee 60% | OreHka
3aJaHui «Heyoosnemsopu
menvroy» (2)
bonpmas yacte omnpenenenuil | OueHka
HE TIpeCTaBIICHA, mbo | «Heyodosremeopu
MpeacTaBieHa C  TpyObIMH | menvho» (2)
omunoOKaMu.
2. | Ompoc ®opma paboTsI, Bonpocs! k IIponeMoHCTpUPOBaHBI Ouenka
KOTOpast IO3BOJIAET orpocy TIpeIoIaracMele otBeThI; | «Omauunoy» (5)
OIICHUTDb KPYT030p, MIPaBUIILHO WCIIOJIb30BaH
YMEHUE JTIOTHYECKU QIropuT™M  O0DOCHOBaHU#l  BO
MOCTPOUTH OTBET, BpEMSI  pPacCyXKICHHii;  ecCTh
YMEHHUE JIOTUKA PACcCyKJIEHUN.
MIPOJIEMOHCTPHUPOBATH IIpoaeMOHCTPUPOBAHBI Ornenka
MOHOJIOTHYECKYIO PEUb MpeJnoJiaraeéMble OTBETHI; €CTh | «Xopouwioy (4)
U WHEIC JIOTUKA  PacCyXJIeHWH,  HO
KOMMYHHUKATHBHEIC HETOYHO HCTIONB30BaH
HaBBIKU. Y CTHBIN OIpOC aIropuT™M  O0OCHOBaHUH  BO
o0namaer OONBIIIMUA BpeMs pacCyXICHHH W HE Bce
BO3MOKHOCTSIMH OTBETHI TIOJHEIE.
BOCIIUTATEIHHOTO [IponemMoHCTpHPOBAHBI Ouenka
BO3JEHCTBHS, CO3aBas MpeJroiaraeMele  OTBETHI, HO | «Yoogremeopum
yCIIOBUSA AJIS HETPaBUIILHO WCTIONB30BaH | envHo» (3)
He(pOPMATHLHOTO aIroput™M  O00OCHOBaHU  BO
oO01IeHus. BpeMsI pacCyKIcHUI;
OTCYTCTBYET JIOTHKA
paccyxaeHui; OTBETHI HE
TIOJIHEIE.
OTBeTHI HE TPEICTABJICHBI. Ornenka
«Heyooenemsopu
menvHo» (2)
3. | Pacuerna | CpeacTBo mpoBEpKH Ilepeuenn IIpogemoHcTpUpoBaHO Ornenka
s1 padoTa | BIaJEHUS HaBBIKAMH 3aJIaHuH, MOHUMaHKEe METOIUKH pemeHus | «Omauunoy (5)
(peuleHue | MPUMEHEHHS BXONAIMX B | 3a7laul W €€ NpPHUMEHEHHe.
3aga4) MOJYYCHHBIX 3HAHUH 110 | pac4eTHO- Pewenue KauyeCTBEHHO
3apaHee ONpeeNIiCHHOW | rpaduyecky | odopmieHO (akkypaTHOCTB,
METOJMKE JUIS PEIICHUsT | 10 paboTy JIOTUYHOCTB). HUcnons3oBan
3ajad. TPaIUIIMOHHBIH WA
HETPAJHMIUOHHBIA  TOAXON K
pelieHro  3ajadd.  3agada
pelieHa npaBUILHO.
[IpogemMoHCTpHPOBAHO Omnenka
MMOHVMMAaHKUE METOIHKH penieHue | «Xopouio» (4)

u ee npuMeHeHue. Pemenue
3a/1a4M MPaBUIBHO 0(OPMIICHO.




TIPOBOIUTCS IO
OKOHYAaHUH H3YICHUS
IACIUIIINHBL.

TEPMHHOJIOTUYECKOr0 armnapara
JUCIUIUTHHBL; YMCHHUE
aHaIM3UPOBATH MPOOIIEMY,
COJIEPXKATEBHO U
CTHJIHCTHYECKUA TPAMOTHO
u3jarath CyTh BOIIPOCA;
rIyOOKO IOHUMATh MaTepHal,
BJIAJICHUE aHATUTHYECKAM
CIIOCOOOM U3JI0KEHHS BOIPOCaA,
HAYYHBIX UJIEi; HABBIKAMHU
apryMEHTAIMH ¥ aHAJTH3a
(akTOB, COOBITHIA, SIBIICHUH,

Ne | Haumeno Kpatxkas IIpencrasne- Kputepuu ouenuBanus Mkana
n/ BaHME XapaKTEepUCTHKA HHE OLICHUBAHHMS
I | OLEHOYHO | OIIEHOYHOI'O CPEACTBA OLIEHOYHOTO
TO CpencTBa B
cpencTaa ¢donge
3amaua pemieHa  IMPaBIIIBHO.
EcTtp oTnenbHbBIE 3aMEUaHus.
[IpogemMoHCTpHPOBAHO Omenka
TIOHUMaHUE METOIWKH pemleHus | «Yoosremeopum
W YacTUYHOE €€ TpHUMEHEeHHe. | envHo» (3)
3agaua perieHa 94acTHYHO.
3amada He pemieHa. OreHka
«Heyooenemsopu
menvHo» (2)
4 3auer 3ager BbIcTaBisieTCS B | TecToBble B Tecre Bemonneno 60-100% | «3auteHO»
pe3ysbTaTe MOABENCHUS | 3aJaHus K | 3aJaHHi
UTOTOB TEKYIIEro | 3a4eTy
KOHTpOJIA.  3aueT B B rtecte Beimonneno menee 60% | «He 3aureno»
tbopme UTOTOBOI'O 3afaHuil
KOHTPOJISI  TTPOBOJMTCS
JUTSt obyuaromuxcs,
KOTOpBIE HE CIIPABUIINCH
C  4YacTbl0  3aJlaHuid
TEKYIIEro KOHTPOJIS.
5 Ox3amen | KonrponsHoe Bonpocs! k IToka3zaHo 3HaHUE TeOpUU Ouenka
MEpOIIPUATHE, KOTOPOE | IK3aMEHY BOIIPOCA, TIOHATHHHO- «Omauunoy (5)

TIPOIIECCOB.
BricraBasercs

oOyuaromemycs, TIOJTHO,

HoJpoOHO " IpaMOTHO

OTBETHBIIEMY Ha  BOIPOCHI

6uera " BOIIPOCHI
9K3aMEHATOopA.

ITokazano 3HaHme OCHOBHBIX | OreHKa
TEOPETUIECKUX oJIOKeHUH | «Xopouioy (4)
BOIIPOCA; yMeHHe
aHAIN3UPOBATh SIBJICHUS,

(daxThl, JEHCTBHA B paMKax

BOIIPOCA;  COAEPXKATENbHO U
CTHJINCTHYECKU IpaMOTHO

u3naratb CyTh BOIpPOCA, HO

HMEET MECTO HeI0CTaTOYHas

MOJIHOTA OTBETOB 1o

n3JIaraeMomy BOIIPOCY.
IIpogemoHcTpUpOBaHO

BJIaJICHUE AHAJMTHYECKUM

Croco0OM H3IIOKEHHUsST BOIpOca
Y HaBBIKAMU apryMEHTaLUH.
BricTaBnsieTcst




Ne | Haumeno Kpatxkas IIpencrasne- Kputepuu ouenuBanus Mkana

n/ BaHUE XapaKTepUCTHUKA HHE OLICHUBAHHUS
I | OIEHOYHO | OIICHOYHOTrO CPENCTBa OLICHOYHOT'O
ro cpencrsa B
cpencTaa ¢donge

oOydaromeMycsi, TOJTHOCTHIO
OTBETHBIIEMY Ha BOIIPOCHI
Omiera ¥ BOIIPOCHI
9K3aMeHaTopa, HO
JIOITyCTHUBLIEMY TIPH OTBETaX
HE3HAYMTEJIbHBIEC OINOKHY,
yKa3bIBaIOIIME HA HAINYHE
HECHCTEMHOCTH ¥ NMPOOEIIOB B
3HAHUSX.

IMokazano  3Hanme  Teopuu | OreHKA
BOTIpOCa ¢parmernrapHo | «Yooseremsopum
(HemonHOTA W3IIOKEHUA | enbHo» (3)
nHpOpPMALIUK;  ONCPUPOBAHHE
TTOHATUSAMHI Ha OBITOBOM
YpOBHE); YMCHHE BBIICIHUTH
TJIaBHOE, c(hopMyIHPOBATH
BBIBOJIBI, I[IOKa3aTh CBS3b B
MOCTPOCHUU OTBETA HE
MPOJIEMOHCTPUPOBAHO.
Brnanenue aHaJIMTUYECKUM
CrOoCcOOOM H3JI0KEHHUsT BOMPOCa
u BIIAJICHUC HaBBIKAMU
apryMeHTalun HE
MIPOAEMOHCTPHUPOBAHO.
OO0yuarommiics JIONYCTHUI
CYIIECTBEHHBIC OIIHMOKH TPHU
OTBETaX Ha BOIPOCH OHIICTOB
Y BOIIPOCHI DK3aMeHaTopa.

3HaHUe MOHATHITHOTO ammapata, | OreHka

TEOpUU BOIIPOCA, He | «Heyodoenremeopu
MPOJIEMOHCTPUPOBAHO; YMEHUE | meabHo» (2)
AHAJIU3UPOBATh yueOHBIH

Mmarepuan He
HPOJIEMOHCTPHUPOBAHO;

BIIAJICHUC AHATUTHYECKIM

CIIOCOOOM HB3JIOKEHHUST BOIIPOCA

u BIIAJICHUC HaBBIKAMU

apryMeHTaluu HE
MPOAEMOHCTPHUPOBAHO.

OOyuaromuiicss He OTBETHJ Ha
OJIMH WJIM JBa BOMpoca OuieTa
U JIOMOJHHUTEIbHBIE BOMPOCHI
9K3aMEHATOopAa.

3. TAMIOBBIE KOHTPOJILHBIE 3AIAHUSI WJIM UHBIE MATEPHUAJIBI,
HEOBXO/IMMBIE /IS OUEHKH 3HAHMIA, YMEHUIA, HABBIKOB 1
(AJIN) ONBITA JIESAATEJBHOCTH, XAPAKTEPU3YIOLMX DTAIBI
®OPMHUPOBAHMS KOMIIETEHIIUI B IPOLIECCE OCBOEHM S
OBPA30BATEJIbHOI ITPOrPAMMBDbI




O1eHOYHBIE CPEICTBA /1JIsl IPOBEIEHUsI TEKYIIEr0 KOHTPOJIA
Texymuii KOHTPOJIb OCYIIECTBIISICTCA MpeToJaBaTeieM IUCIHUILTUHBI TPH
MIPOBEJICHUM 3aHATHI B ()OpME TECTOBBIX 3a/JlaHUM, YCTHOTO ONPOCa U PacuyeTHOU
paboThI.

OIIK-2. Cnoco6eH NpUMEeHATh OCHOBHbIE 3AKOHbI M METO/IbI MCCJIeI0BAHUI
€CTeCTBEHHBIX HAaYK JJISl pelleHust 3a1a4 Npo¢ecCHOHAIbHOM AeATeJTbHOCTH
OIIK-2.1. OcyumiecTBasieT pacyeTbl, aHAJIU3UPYeET NOJyYeHHbIE Pe3yJIbTAThl U
COCTABJISIET 3aKJIIOYEHHE 110 NPOBEICHHBIM AHAJIM3aM, HCIILITAHUSIM U
HCCJIeIOBAHUSM.

IlepBblii 3Tan (NMOPOroBOM YPOBEeHb) — IMOKa3bIBaeT CHPOPMHUPOBAHHOCTH
noKasareJs KOMIIeTeH UM «3HATB»: omnpeaeIeHus OCHOBHBIX
MAaTeMATHYEeCKHUX MOHATHH, MATEeMATHYECKYH) CHMBOJIUKY, OCHOBHbIE
aKCHOMbI, TeOPpeMbl U 3AaKOHOMEPHOCTH, OCHOBHbIC NMPHEMBI J0KA3aTEIbCTB
TEOpeM W MATEeMATHYECKHX YTBEP:KICHHH, METOAbl MAaTeMaTH4YeCKOIo
aHAJIN3a, AHAJIUTHYECKOI reOMeTPUM, JIMHEIHOH ajaredphbl.

TecToBBIE 3aJaHUA 3aKPbLITOI0O THIIA

1. Marpuna Ha3bIBaeTCs KBaAPATHOM, €CIIN
a) YUCJIO €€ CTPOK MEHBIIIE YHUCIIa CTOJIOIIOB,;
0) 4KCIIO €€ CTPOK PaBHO YHUCITY CTOJIOIIOB;
B) YUCJIO CTPOK OOJIBIIIE YKCIIa CTOJIOIOB;

T) BCE DJIEMEHTHI TJIABHOM IMaroHa Il HYJIH.

2. JlnuHa BeKTopa a= (2,-2,1) paBHa...
a)3
0) 1
B) 9
r)5

3. CKaJISIpHBIM MPOU3BEJICHHUEM JIByX BEKTOPOB HA3bIBACTCS IPOU3BEACHUE
a) X MOJyJIeil;

0) UX MOJyJIel, yMHOKEHHOE Ha CHHYC yTJIa MKy HUMH;

B) UX MOAYJIEH, YMHOXKEHHOE Ha TAHT€HC yIJIa MEXAY HUMU;

') UX MOJyJIe, YMHOXX€HHOE Ha KOCUHYC yIJia MEXAY HUMU

7
4. TIpowssoaHas pyHkimn Y =8—5x" — 5 x° mMmeer BHL ...

a) Yy =-20x>-7x°
6) Yy =8x—20x°+7x’



B) y’:8x—x5+%x7

) Y =8x—20x> +7x’

5. MHOXkecTBO nepBO0Opa3HbIX Ui GyHKIMH f (x)=e™"

UMEET BUJT
a) %e4x+3 + C
0) e +C

1
B) e 3 4 C
r) 4™+ C

Kiroun

1.

g AW
H | |4 | oy

Bropoi Tan (mpoaABMHYTHIH YPOBEHb) — NOKAa3bIBaeT
c(popMHUPOBAHHOCTH MOKA3aTeJd KOMICTCHUUHM «yMeTb»: AHAJIU3IUPOBATH
3agauy, BbIAeJAs ee 0a30Bble COCTABJAIOIIHME, NMPUMEHATb HMEKINYIOCH
TeOpeTHYECKYI0 0a3y

3aaHus 3aKPHITOrO TUNA (BONPOCHI VISl ONIPOCA):
1. JlaiiTe onpeneneHre KOJUIMHEAPHBIX U KOMIUTAHAPHBIX BEKTOPOB.

2 0 3
2. lana matpumia A= 1 -2 5. YUemy paBHa cymMa DJIEMEHTOB di3tdaytds;
-8 -5 4

ATON MaTpPUIIbI?
3. ChopmynupyiiTe onpeeraeHre mpou3BOTHOM.
4. Hanigure mmuny otpeska MiM,, 3amanHoro koopaunatamu M(4;-2) , Mo( 0;1).
5. HalimuTe mpou3BOIHYIO CIOKHON QYHKUUU Y = tg(x3+ X).

Kroun

1. JIBa HEHyYJIEBBIX BEKTOPA HA3bIBAIOTCS KOJUIMHEAPHBIMU, €CJIM OHU JIE)KAT
Ha [MapaJUICIIBHBIX MPSIMBIX WU HA OJHOU MPSIMOM.

Tpu BekTOpa Ha3bIBAIOTCS KOMIUIAHAPHBIMHU, €CJIM OHH, OyaydH
npuBEACHHBIMU K OOIIIEMY Havajy, JeXKaT B OJJHOM IIIOCKOCTH.

2. CyMMa dIIEMEHTOB a13+dy+as; Matpuisl paBHa 3 + (—2) + (—8) = —7

3. [IpousBogHast (QyHKIMM — OTO Tpenesd OTHOIICHUS MPUPAIICHUS
GYHKIIUY K MPUpAIICHUIO €€ apryMeHTa MpU CTPEMIICHUH MPHUPAIICHUS
apryMeHTa K HyIto (IIpU yCIOBUH, UTO TAKOW MpeJiesl CYIIECTBYET)

4. JlnvHa oTpes3Kka, 3aJaHHOro KoopauHatamu Hadaida A(xy; y;) M KOHIAQ
B(x;; y2), onpenensiercs mo ¢opmyiie: AB = \/(xz -x)*+(v,-»)%; Torma

5




MiM, = wf(n —4)? +(1+2)*=25=5.

5. [IpousBoaHas CIOKHOM (QyHKIMH ompeaensercs mo Gopmyne: y' = f
2 (3x%+1).

-
cos{x” 4x

'(u) - u'. Torma y'=

Tpernit 3ran (BBICOKHMI YpPOBE€Hb) — NOKa3bIBaeT C(POPMHPOBAHHOCTH
MOKa3aTeJsi KOMIETEHUHH «BJAAeTb»: BJAJAeTh HABBIKAMHM IIE€PEBOAUTDH
PeaJIbHYIO 3aJa4y HAa MAaTeMaTHYeCKHIl SI3bIK, BHIOMPATHh METO/ ee peLlieHHs
CTPOUTH  NpOCTellIMe  MareMaTu4yecKkWe  MOAEIM INpPH  pPelIeHUH
NpogecCHOHAIBHBIX 3a/1a4, CAMOCTOAAITEJIbHO PAaCIIMPATh U YIJIYOJIATH
MaTeMaTH4YeCKue 3HAHMA.

Pacuernas pabora:
1. Touka ABUKETCS NPSAMOIMHEWHO 1O 3aKoHY S = (2t —1)° + 4. Berucimurs

YCKOpEHHUE B MOMEHT BpeMeHH tr=1.

2. YcraHoBUTh oOOpa3yeT I 3aJaHHas CHUCTeMa BEKTOpPOB 0a3uc B
pocTpaHcTBe R3 a, =(3;2;-2),a; = (6;4;,—4),a; = (1;1;—1)

3. Pemmuts 3amauy Komu y' =—-y, y(0)=1. [Ipoananu3upoBaTh MOBEACHNE
pEeIIeHHs IPH X —> +00.

4. Teno ABMXKETCSA NPSIMOJIMHEMHO CO CKOPOCTh, KOTOpasi UBMEHSETCS 1O
3akony V =2t +1, rae t — Bpems B cekynaax. Haiftu myTh, KOTOPBIA

MIPOMAET TeJa 3a MPOMEXKYTOK BpeMeHH oT 1= 1 ¢ 1o t,=3 c.

1
5. Pemuts ypaBHeHUE ) =0
Kunroun
1. CornacHO MEXaHHYECKOMY IPOM3BOJHBIX MEPBOrO M BTOPOTO MOPSAKOB
eclii TOYKa JBWXeTcs 1o 3akoHy S=S(t), rae S — myTth, t — Bpems, TO

s'(t) mpencTaBisgeT CKOPOCTh JBM)KCHHS TOYKM B MOMEHT BpeMeHH i, T. e.
s'(t) =V(t), a s"(t) () ecTb yckopeHHE ABMKECHUS TOUYKH B MOMCHT BPEMEHH {,
T. e. s"(t) =a(t)
Taxum oGpazon, naxomum S'(t) = ((2t ~1)° +4) =3(2t—1)%-2=6(2t ~1)°.
VYckopenue a(t) =s"(t) =12(2t —1) -2 = 24(2t -1).
a(t,)=a@@)=24(2-1-1) =24.

CrnenoBaTenbHO, YCKOpPEHHE B MOMEHT BpemeHu tp=IcocraBmser 24 en.
YCKOPEHUS.

2. CornacHo kputepus 6asuca B R, cuctema BeKTopoB @, a,, a, o0pasyer 6asuc,

TOraa MW TOJIBKO TOrZd, KoOrjga OIIpCaciInTCiIb, COCTaBJICHHBIN U3 KOOpAuHAaT
BCKTOPOB, OTJIIMYCH OT HYJIA. Beruucimmm 3toT OIIPCACIINTCIIb.




1
A=z 41 :3‘4 11‘—6‘2 1J+1
2 -4
=3(-4+1)-6(-2+2)+1(-8+8)=0.
CnenoBaTenbHO, cHCTEMa BEKTOpOB a,,d,,a, He oOpasyer Oa3uc B

IPOCTPaHCTBE R3.

VpaBHeHHE y'=y sesercs TUPPEPEHIMATLHBIM ypaBHEHHEM 1-T0 MopsiIKa ¢
pasaensronMMucs nepeMeHHbIMA. 3anada Ko i auddepeHimanbHoro
ypaBHEHHs 1-T0 MOpsaKa COCTOUT B TOM, YTOOBI: U3 OOILETO PELIEHHS
y =¢(X,C) BeiaenuTs Takoe pemenue y =¢(X,C,), ypaBHEHHE KOTOPOTO

YJIOBJIETBOPSIET HAYAIBHOMY YCIOBHIO: @(Xo)=Yo, THE (Xo,Yo) — 3a/aHHAS

touka rurockoctu XOY.
CornacHo anropuTMy peIIeHHs, HalJleM CHaydajia o0IIee pelieHue.

3ameHuM y' Ha g—i MOJIYYUM % =-y. YMHOXXUM ypaBHEHHUE Ha Y _ gy
X y
[IpouHTErprpyeM NOJTy4EHHOE PABEHCTBO:

In|y|=-x+In|C|, rae C—const 151 In|y|=Ine™ +In|C|= y =Ce™* — o01mee
pelIeHue.
Haiinem pemenue 3amaun Komm, noacraBus B obuiee pemenue x=0 u y=1:
1=Ce’=C-=L1.
Nrak, nonyunnu peumenne 3agaun Komm y=e™,

UccnenyeM noBeneHue pemieHust Ipu X —> +oo:

lime™ = Iimi:izo.

X—>+00 x—>+0 @% 400

Takum 00pa3om, pu X — +00 penieHue 3aga4u Ko cTpeMuTCst K HyJHO.

[Tepemernienue TOYKH, IBMKYIIEHUCS 11O IPSIMOi co ckopocThio V =V (t), 3a

b
MIPOMEXYTOK BPEMECHH [a;b], BBIUUCIIACTCS 110 opmyiie S = JV (t)dt
a
CremoBatesbHO, MyTh, KOTOPBIi MPOKAET TEJIO 32 MPOMEKYTOK BPEMEHHU OT
t;= 1c no t,= 3 c. paBen

S:j(2t+l)dt:(2-%+tj

OtBet: 10 M.

3

=(t +t)f =(9+3)- (L+1)=10().

1

3anuiiemM IIPaBHUJIO BEIYUCIICHUA OIIPCACIIMTCIIAA BTOPOIO IIOPpAAKa
aq- dqa
1 l_‘ =y "dy; —Ay7 " Uy , IOACTABUM UMCHOIIUCCA 3HAYCHUA:

lefrl 15199

x —_— » — " —
\4 2\_2x 2—1-4=0,
dx —4 =,

4x = 4,

x=1.

Orer: x = 1.




OIIK-2.3. IIpumMeHsieT METOAbI MATEMATHYECKOI0 AHAJIN3A NPH ONUCAHUU H
pelieHuH 3a1a4 B PO ecCHOHAIBHOU TeITeJIbHOCTH.

IlepBblii 3Tan (NMOPOroBOi YPOBE€Hb) — IMOKa3bIBaeT CHOPMHUPOBAHHOCTH
NMOKa3aTeJasi KOMIIETEHIUHM <«3HAThb»: METOAbl MAaTEMATH4YeCKOI0 aHAJIN3a,
TEOPETHYECKOI0 U IKCINEPUMEHTAJIbHOI0 HUCCIACA0BAHMS, IPUMEHAEMbIe IS
pelieHusi NPO(ecCHOHAIBHBIX 32124

TecToBbIe 3aJaHUS 3aKPHITOI0 THIIA

1. Tpu BexkTOpa KOMILJIAHAPHBI, €CIIU UX
A) cKansipHOE MPOU3BEICHUE PABHO HYJIIO;
b) ckansapHoe npou3BeieHHEe HE PaBHO HYJIIO;
B) cmemanHoe npousBeeHUE PaBHO HYJIIO;
') BekTOpHOE MPOU3BEIACHUE PABHO HYJIIO;
J1) BEKTOpHOE IPOU3BE/IEHUE HE PABHO HYIIIO.
2. [Inomane napamienorpaMma onpeaensercs no Gopmyse

A) S =[ab;
) == abd;
B) sz%\axa\;
I) S:‘axﬁ‘;

=1 17
) S =E‘aHb‘ -Sing.
3. Yroa Mexay NpsAMbIMH, 3aIaHHBIMU YPaBHEHUAMH ) = kiX + Dy, ¥ = KX + D,
omnpenaesieTcs mo ¢hopmyiie:

k, +k
A)tgp=—2—2;
)tge T kK,

B) k =1+ Ko;
k, —k
B)t =—2 1
s
1
I k,=-——;
V=
k, —k
tgp=—"—21.
) 9p=_— Kk,
4. JlocTaTOYHOE yCJIOBHUE dKCTpeMyMa PYHKIHHU HOPMYITUPYETCS CICTYIOIIHM
obpazom:

1) ecnu mpousBoaHAS (PYHKIIMU TIPU MEPEXOJE Yepe3 KPUTHUYECKYIO TOUKY
Xo U3MEHSIET 3HaK C «+» Ha «— », TO B TOYKE Xy (YHKIHS TOCTUTAET
MaKCUMYM;



2) ecnu mpou3BOaHAS GYHKIIMM B TOYKE Xg PABHIETCS HYJIO, TO B TOYKE X
GyHKUIHS TOCTUTAeT MAKCUMYM;
3) ecnu mpousBoJHAs (PYHKIIMM B TOUKE Xo MEHbBIIE HYJsA, TO B TOYKE Xg
GyHKUIMS TOCTUTAaeT MAaKCUMYM;
4) ecnu nmpousBogHas (GYHKIIMU B TOYKE Xo OOJIbIIE HYJS, TO B TOYKE X
GYHKIHSA JOCTUTAET MAKCUMYM.
5. Paccrosinue ot Touku 110 miockoctu Ax + By + Cz + D = 0 onpenensiercs 1o

dbopmyie

A)d=

|Ax, + By, +Cz,| .

NA*+B*+C?

B) 4 :\Ax0+Byo+Czo+D\;

VA? +B® +C?
B) d=Axo+By0+Czo+D;
VA +B?+C?
T) 4= JA*+B* +C?
|AX, + By, +Cz, + D| '
\/ﬁ
) d = A"+B°+C .
|AX, + By, +Cz,|
Kiroun
6. r
/. I
8. B
9. A
10. b
Bropoi Tan (IpoABMHYTHIH YPOBEHb) — NOKAa3bIBaeT

chopMUpPOBAHHOCTL TMOKa3aTeJdsl KOMIETEHUNH

«YMETDb».

BbIOMpATh M

HCMO0JIb30BATHL HEOOXOMMbIe MATEMATUYECKHE METOAbl U BbIYMCJIUTEIbLHbIE
CpeACTBa, a TaK:Ke TA0JIMUbI U CIIPABOYHUKH, JOBOJAUTH pPelIeHUE 3a1a4U 10
NMPUEMJIEMOT0 (YMCJI0OBOI0) Pe3yibTaTa U OLIEHUBATH €ro JO0CTOBEPHOCTh
3aaHus 3aKPHITOro TUNA (BOMPOCHI VISl ONPOCA):

> wh e

5.

Kakoe coObITHE Ha3BIBACTCS JOCTOBEPHBIM?

Teopema bepuymin. B kakux ciayyasx NpuMeHsieTCs JaHHas Teopema?

Urto Ha3bIBaeTCs mepBOOOPA3ZHON PYyHKIIMH?
Uto Ha3bIBa€TCS MHOKECTBOM?
Cdopmynupyiite Teopemy Depma.

Kiroun

1.

WCIIBITAaHUSI OHO 00SI3aTEIHFHO TTPOU30MUIET.

CoOniTHE Ha3BIBacTCA OOCTOBCPHBIM, CCJIM B PC3YyJibTaTC JaHHOI'O

Ecnn BCPOATHOCTb HACTYIZICHHUSA HCKOTOPOI'O

coopiTUI A B

n




HE3aBUCHMBIX HMCIBITAHUSX TMocTossHHAa W paBHa P (0 < p < 1), 1O
BepOsATHOCTh Py(K) TOro, 4rto B 3THUX HCHBITAaHHSIX COOBITUE A HACTYIUT

posHo K pa3, pasaa: P, (k) =CXpXq"™*
dopmyna beprymumm npuMensercs Ui BerauciaeHus BepostHocTH P(K),
KOTJ1a N — HEBEJIHKO.

®ynxuus F (X) HasbiBaercs mepBooOpasHOit (GyHKuMeH (MIM HpPOCTO
nepBooOpas3Hoit) it pyHkuuu f (X ) Ha mpomexyTke X , ecian VX € X

F/(x)=f(x).

[lon MHOXECTBOM TOHUMAETCS COBOKYMHOCTH HEKOTOPBIX OOBEKTOB,
oOJafalomux OMpeaeiICHHbBIM CBOMCTBOM. OOBEKTH, 00pasyroiue
MHO’KECTBO, Ha3bIBAIOTCS AJIEMEHTAMHU WJIM TOYKAMH 3TOTO MHOXKECTBA.

Ecn  muddepenmmpyemas nHa mnpomexyTke X ¢ynkmus y = f(x)
JOCTUTaeT HAuOOJBILIErO0 WJIM HAWMEHBIIETO 3HAUYEHUS BO BHYTPEHHEU
TOYKE y  ITOr0 NMPOMEKYTKA, TO TPOM3BOAHASA (GYHKIIMM B 3TOH TOYKE

paBHA HYJIIO, T. €. f/ (Xo ) -0

Tperuii 3Tan (BBICOKMH YPOBEHb) — MOKa3biBaeT CHOPMHPOBAHHOCTH

Nnora3zaTrejid KOMIICTCHIHUHU «BJAaA€Tb». BJAACTh HAaBbIKAMH OLICHHUBAHUA U
AHAJIHU3a MOJYYCHHBIX PE3yJabTaTOB

Pacuyernas padora:

1. U3 100 mocaxeHHbIX ceMssH mpopociio 78. KakoBa BeEpoOSITHOCTh
npopactanusi cemeHn? OnpenennTs TPOUEHT BCXOKECTH CEMSH.

2. JIBa cTpenka cienaiy Mo BBICTpPENTY B MHIIIEHb. BeposaTHOCTh momagaHus B
MUILIEHb I nepBoro crpenka paBHa 0,6, mia Broporo — 0,8. CocTaBUTh
3aKOH pachpeiesieHus [Js 4ucia NonaJaHuid B MUIIEHb. BbUMCINTH
MaTemMaTHueckoe oxujganue U  gucrnepcuto. CoctaBuTh  (QYHKIUIO
pacrnpeesieHnst BEpOSITHOCTEM.

3. Ucnonb3ys popmynsl Kpamepa, pemuts cucteMmy
x—2y+2=4,
2x +y +32 =5,
3x + 4y +z2=-2.

4. 3aman 3akoH S(I) W3MCHEHHs IyTH JABIKEHHS MAaTCPUAIBLHOW TOYKH.
TpeOyeTcsi HallTU 3HAYEHUE CKOPOCTU M YCKOPEHHUS 3TOM TOUYKHM B MOMEHT
BpeMeHH to, ecm S(t) = 3t' — 28 +t— 1, to= 2.

5. UccnenoBare ¢yHKIMIO y = 1 (X3 + Ox* + 15x — 9) wmeromamu

4
i pepeHInanbHOTO UCUUCIICHUS HAYEPTUTD €€ Tpaduk .
Knroun

1.

O603HauuM coObITHE A — CeMSsI TIPOPOCTIO.
B 100 ucneitanusx — nocajaka 100 ceMsiH — coObITHE A MOSIBUIOCH 78 pas.

Tak Kak pe3yJbTaT MCIHBITAHUN YXKE HU3BECTEH, TO HAWJAEM BEPOSTHOCTH
[IpOpPACTaHusl CEMEHU KaK OTHOCUTEIIbHYIO YaCTOTY:
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78
P(A) =W (A)=-——=0,78.
(A)=W(A) =15,

HpOHeHT BCXOXKCCTHU CCMAH OIPCACIMM KaK BCPOATHOCTL IIPOpPACTaAHUA
CECMCHMH, BBIPAKCHHYIO B IIPOICHTAX:

P(A) =0,78-100% = 78%.

Cnyvaitnasg BennurHa X — YUCIIO TONaaHUui B MUIIICHb.

OHa npuHUMAET CIEAYIONINE 3HAUCHUS:

X =0: oba cTpenka He MMONall B MUIIICHD;

X =1: B MUIIIEHb MOMAJ TOJIBKO OJIUH CTPEJIOK: MEPBBIN CTPEJIOK MOMNa B
MUIIIEHb, @ BTOPOM — HET WJIM BTOPOM CTPEJIOK MOMajl B MUIIEHb, a MEePBbIA —
HET;

X =2: 00a cTpenka rnonaii B MUIICHb.

Ilo ycnosuro p; =0,6; p, =0,8. Toraa
0 =1-p; =04;0; =1-p, =0,2.

HaiimeM BepoATHOCTHM TOro, 4YTO Ciy4yaiHas BenuunHa X TMPUMET
COOTBETCTBYIOIINE 3HAYCHUS:

P(X=0)=q,-9, =0,4-0,2=0,08;
P(X=1)=p;-9,+0; - P, =0,6-0,240,4-0,8 = 0,44

P(X=2)=p;-p,=06-08=0,48.
CocTaBuM 3aKOH pacrpeeieHus CaydaitHo BeTuIuHbl X:

X 0 1 2
P 0,08 0,44 0,48

n
Venosue Y. P; =1 semonnsercs: 0,08 + 0,44 +0,48 = 1.
i=1
BprunciauM OCHOBHBIE YHCIIOBBIE XAPAKTEPUCTUKH CIyHYaAHON
BEIMYHUHBI X.
MartemMaTHdeckoe 0KHUJaHue:
MX)=0-0,08+1-0,44+2-0,48=14.
Jucnepcus:
D(X) =0%- 0,08 + 1% 0,44 +2%- 0,48 —1,4°=0,4.
CpenHee KBaJIpaTUYECKOE OTKIOHECHHE:!
a(X) =/D(X) =+/0,4 ~ 0,6325.
Takum 06pazom, QyHKIUS pacTipeieIeHs] UMEET BUL:
0, mpu x<0;
0,08, mpu 0<x<1,
0,52, mpu 1<x<2;
1, mpu X > 2.

F(x)=

[TocTpouMm yHKIHIO pacpenerneHns: BEpOITHOCTEH:

11



0,52 b--ommeev —

v

0 1 2 X

ITocunTaem cHavasia riIaBHBIA ONPEAECIUTEND CUCTEMBI A, BOCIIOJIb30BaBIINCH
CIEAYIOIIUM ITPABUJIOM BBIYMCIICHUS ONPEAEIUTENEN TPETHETO MOPSIKA:

8; 8, 85

a, 8y, dy|=a, 5 8y ~a, Ay 8y +ay, 8y Ay |
a31 a32 a33 a32 a33 a31 a33 a31 a32
1-21
Vaac  A=|2 1 3|=1(1-12)+2(2—9)+1(8-3)=-20.
3 41

Tak kak A # 0, gemaeM BBIBOJI O TOM, UTO CUCTEMa UMEET €AUHCTBEHHOE
peuienue. s ero OTbICKaHUsl BBIYMCIIUM BCIIOMOTaTENIbHBIE ONPEACTUTENN
Ax, Ay, Az.

4 -2 1
Ax=|5 1 3|=4(1-12)-(-2)(5+6)+1(20+2)=0.
-2 4 1
1 4 1
Ay=12 5 3 =15+6)-4(2-9)+1(-4-15)=20.
3 -2
1 -2 4
Az=|2 1 =1(-2-20)- (-2)(-4-15) +4(8-3) =—
3 4 -2

40.
Jlanee, Bocrionb3oBaBmuch hopmynamu Kpamepa, okoHUaTETHHO
MOJTyYUM:
Ax Ay Az

x=—=0;, y=—=-1, z=—=2.
A Y A A

N3BeCTHO, YTO 3HAYEHUS CKOPOCTU U YCKOPEHUS MAaTE€pPUAIIBHOM TOYKH B
HEKOTOPBII MOMEHT BPEMEHU SIBJISIFOTCS COOTBETCTBEHHO 3HAYEHHUSIMHU B OTOT
MOMEHT TEepBOM ¥ BTOPOM MPOUZBOAHBIX (DYHKIMI, 3amarorieil 3aKoH
U3MEHEHUS MYTH.

VY Hac

s'(t) = 126 — 6t% + 1; v(2) = 5'(2) = 73 (ex. ckopocTH),

12




s''(t) = 36t* — 12t; a(2) = s"'(2) = 120 (KB. yCKOpEHHUSL).

X +6x+5=0.

Pemas momyuyeHHOe KBaJpaTHOE ypaBHEHHE, JENaeM BBIBOJ O TOM, YTO
(GYHKIMS MMEeT JBE KpUTHYECKHEe TOYKM l-ro poma x; = — 5, x, = — L.
Pa30OuBaem o0nacTh ompezeneHuss STUMUA TOYKaMU Ha YacTH U 10 U3MEHEHHUIO
3HaKa MPOU3BOJHON B HUX BBIABIISIEM MPOMEXKYTKA MOHOTOHHOCTH M HaJH4une
AKCTpEMyMa:

X (~o0;—-5) =5 (=5 - -1 (-1;+ o)
1)
f'(x) + 0 — 0
f(x) P max \ min A

Ymax = Y(5) = % [(-5)° + 9(-5)? + 15(-5) - 9] = 4;

Yrin =Y(-1) = 3 [(-1) + (-1 +15(-1) - 9] = - 4

3) Omnpeaenum Touku neperuda rpaduka GyHKIUA U HUHTEPBAJIBI €r0
BBINTYKJIOCTU U BOTHYTOCTH. [[7151 3TOT0 HalijIeM BTOPYIO MPOU3BOHYIO
3aJlaHHON (DYHKIIUU U TIPUPABHSIEM €€ K HYJIIO:

Y”=%(6X+18); x+3=0; x=-3.
Utak, QyHKIMS wMeeT OAHYy KPUTHYECKYI0 TOUKy 2-TO poja: x = —3.

Pa3o0beM 00acTh onpeneneHus MOJIyIeHHON TOYKOW Ha YacTH, B KaXKIOH U3
KOTOPBIX YCTAaHOBUM 3HaK BTOPOM ITPOU3BOJHOM:

13




X (—o0; — 3) -3 (—3; + )
() - 0 1) OOGnacTpio
OTIpeIeTICHUS
NAHHOU
byHKIIAN
SBJISIIOTCS ~ BCE
NENCTBUTENBHBIC
3HAYCHUS
apryMeHTa X, TO
ectb D(Y): xe(+
00; ©0), a ATO
3HAUUT, 4TO
byHKIUSA
HEeMpepbIBHA HAa
BCEH UMCIIOBOH
NpsIMOM U €€

rpaduk HE
MMEET
BEPTUKATIBLHBIX
ACHMIITOT.

2)
Hccnenyem

byHKIIHIO Ha
HKCTPEMYM U
MHTEPBAIbI

MOHOTOHHOCTH.
C »3TOM MEJbIO0
HalIeM ee
MPOU3BOHYIO U
MpUpPaBHIEM K

HYJIIO:
1,0
== (3x+
=5
18x + 15);+
f(x) T.I1.
3HayeHue x = — 3 gBiuseTcs adcuuccoil Touku nepernda rpapuka QyHKIUH,

a OpJMHATA 3TOM TOYKHU
y(-3) = % [(L3)° + 9(3)° + 15(_3) — 9] = 0.

4) BeiicHuM Hanmuume y rpaduka 3agaHHOW (YHKIIMM HAKIOHHBIX
acuMIToT. J[7sl onpenesieHus: mapaMmeTpoB ypaBHEHHsI aCHMOTOTHL y = kx + D
BOCHOJIb3yeMCsl (popMyTIaMu
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. (x) :
k= lim ——; b= lim (f(x)—kx).
X

X—w X —>0
Nmeem
l(x3 +9x° +15x - 9)
k= lim 2 —dim L yox+15-9) - 0,
X —> 0 X X— o0 4 X

Takum oOpa3oM, y rpaduka 3aaHHON (HYHKIIMHA HAKJIOHHBIX ACUMIITOT HET.
5) Jns mocrpoeHuss rpaduka B BBIODAHHOHW CHCTEME KOOPJAMHAT
n300pasuM TOYKH MakcumyMma A;(— 5; 4), muanmyma A,(— 1; — 4), neperuda

As(— 3; 0) u Touky nepeceuenus rpaduka ¢ ocbto Oy A4(0; — %). C yuerom

Pe3yIbTATOB MPEABLIYIIUX UCCICIOBAHUI TOCTPOUM KPHUBYIO (pHC. 2).

6) Haiinem HanOosblliee ¥ HaMMEHbIIEE 3HAYEHUS 33JJaHHOM (PYHKIUU
Ha otpe3ka [— 3; 0]. [ms sToro mocumraeM 3HaueHUs (QYHKIMK HA KOHIAX
ATOTO OTPE3Ka M B KPUTHUECKUX TOYKaX 1-TO pojia, MOMABIIUX HA OTPE30K,
CpaBHUM pe3yJIbTaThI:

¥(=3)=0;  »=1)=-4  »0)=-
O4eBuIHO, mi.n f(x)=-4; max f(x)=0.

AN

/ r/4 -

NI

OIIK-2.4. Ucnoyb3yeT 3HAHUA MAaTEMATHY€CKOIr0 MOJACJTUPOBAHUSA TIPHU
peLIeHUH 32124 B NPO(eCcCHOHAIBHOM AeATEeJbHOCTH

IlepBblii 3Tan (NMOPOroBO YPOBE€Hb) — IMOKa3bIBaeT CHOPMHUPOBAHHOCTH
nmoKa3areJist KOMIIeTeHLIMH «3HATb): MeTOAbI MaTEeMATHYEeCKOI0
MOJECJIUPOBAHMSA, TEOPETHYECKOIr0 M IJIKCIEPUMEHTAJIBHOIO MCCIeI0BAHUA,
NpUMeHsieMble 1JI pelieHus NPpogeCCHOHAJBbHBIX 3a/1a4.

TecToBbIe 3aJaHUS 3aKPHITOI0 THIIA

1. Touka xy Ha3bIBae€TCsI TOUKOM pa3pbiBa 2-ro poja, €CIu:

A) lim f(x)= lim f(x)=0;

X—xp—0 X—xp+0

B) lim f(X)=o0 mm lim f(x)=oo;

X—>xg—0 X—>xg+0
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B) lim f(x)= lim f(x);

X—>x9—0 X—>xg+0
) lim f(x)= lim f(x).
X—>xp—0 X—>xp+0
2. OHpCI[GJIeHI/IIO HpOPI?:BOI[HOfI COOTBCTCTBYCT BBIPAKCHHUC!
A) y'= lim =—;
) y Ay—0 Ay
Ay
b) y'= lim —
) Y= AX—0AX
B) y'= lim Ay;
) y Ax—0 y
Ay
N V=
) Y'= A
3. cI)I/II’)I/I“IGCKI/II/I CMBICJI HpOH3BOI[HOﬁ 2-Tr0 Imopsaaka:
A) yH [a—
B) )" = k
B) y!! —_—
Ny = dy.
4. ypaBHeHI/IG HAaKJIOHHON aCUMIITOTHI UMEET BU:
A)y=kx +b;
B)y =b;
B)x=hb
INy=0.

5. OO1ee ypaBHEHUE PSIMON ONIpeieNsieTCs ypaBHEHUEM BUA:
A) A(X — Xo) + B()/ —yo) =0;
b) X + Y _ 1;
a b
B) Ax + By +C =1;
INAx+ By + C=0;

Kiroun

1.

g B~ WN
> 5|1 | o

Bropoii Tan (IpoaABUHYTHIA YPOBEHb) - MOKa3bIBaET
copMHUPOBAHHOCTL TMOKa3aTeJdsl KOMIETEHHUHM «YMeThb»: BbIOUPATHL U
HCI0JIb30BAaTh HEO0OX0AMMbIEe MATeMATHYECKHE MeTOAbl U BbIYUCJIUTEIbHbIE
CpeacTBa, a TaAKKe TA0JIMIbI U CIIPABOYHMKH, 10BOAUTH pPellieHHe 3a1a4H /10
NMPUEMJIEMOT0 (YHCJI0BOI0) pPe3yJibTaTa U OLIEHUBATH €ro J0CTOBEPHOCTh
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s =

3agaHus 3aKPHITOro THNA (BONPOCHI /ISl ONIPOCA):
Haiite onpenenenue GyHKINH IBYX HE3aBHCUMBIX ITEPEMEHHBIX.
Kakoe ypaBHeHue HazbiBaeTcs 1uddepeHnnanbHbIM?
B yem 3akiroyaercs METo1 HENOCPEACTBEHHOIO UHTETPUPOBAHUS?
B yem 3akimtogaercs norapupmudeckoe quddepeHupopanme?
Harmmmmmre kaHoHN4eCKre ypaBHEHUs IIPSIMOM.

Kiroun

1.

Ilepemennasi z (¢ 00JlacTbI0 M3MEHEHUs] E) Ha3bIBaeTCsl QyHKuuei
He3a6UCUMbBIX HEPEMEHHbIX X,y HA MHOMKeCTBe D, ec/iM KasKI0d mape

(x,y) 3 obmacTH D CTaBHTCS B COOTBETCTBHE OJHO OIpe/e/leHHOe
3HAYEHHE Z M3 MHOKecTBa E . O0o3Havaercs Kak z=f(x,y).

YpaBHEHUS, CBA3BIBAIOIIME HE3aBUCUMYI0 IIEPEMEHHYIO, HCKOMYIO
(YHKIHMIO U €€ MPOU3BOJAHBIE, HAa3bIBAIOTCS AU (EepEeHINATbHBIMH.

MGTOI[ HCIIOCPCACTBCHHOI'O HHTCIPUPOBAHHNA OCHOBAH Ha IIPUMCHCHHH
IMpaBUJI HHTCTPUPOBAHNA U UCII0JIb30BAHUHU TaOJIMYHBIX HHTCI'PAJIOB.

Jlorapupmuyeckum nudepeHnpoBaHueM Ha3bIBACTCS METOJ
mubdepenupoBanuss  QyHKIUH, NOpU KOTOPOM CHayajga HaXOIUTCS
sgorapudm QYHKIMHU, a 3aT€M BBIYUCIISIETCS MPOU3BOAHAS OT HETO.

Kanonunueckue YpaBHEHUS IPSAMON UMeeT BUJ:
X = X, _ Y=Yy Z-7

m n p

Tperuii 3Tan (BBICOKMH YPOBeHb) — NMOKa3biBaeT CHPOPMHPOBAHHOCTH

Nnora3zaTrejid KOMIICTCHIIUU «BJAaA€Tb». BJAACTh HABbIKAMH OICHHUBAHUA U
AHAJIHU3a MOJYYCHHBIX PE3yJabTaTOB

Pacuernas pabora:

: dz
1. Bz=x%*-e¥, x=sint, y=t} —=?
dt
2. BIYHCITHTH IUIOMIAAb QUTYpPBI, OTPAHHYCHHON IMHAAMA Y = x° + 4x, y = x + 4
X+3
3. Bpruucautb uHTErpan pyHKuuu I - dx.
VXT+2X+2
. A X+4-2
4. Bprawcoutp lim —.
Xx—0 X
5. WccnenoBath CXOAUMOCTH psifa, NPUMEHSsT HEOOXOJUMBIM  MpU3HAK
CXOOUMOCTH 17§ MIPU3HAKU CpaBHEHUS
< 1 1 1 1 1
— =+ — .+ ——————+
Z;@n—DQ” 1.2 3.22 5.2° (2n-1)-2"
Kiroun
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" du oau dx ou dy ou dz
CHOJIB3YST — = —-— , ITIOJIy4aeM

dt ox dt 8ydt o dt’

du ou dx ou dy ou dz

dt  ox dt " ey dt oz dt

Takum o6pazom, % = 2xe" cost + x2%e" 3t2 = (sin 2t +3t%sin® t)

[Mnomans S ¢urypsl, OrpaHMYEHHOW CBEpXy U CHU3Y Trpadukamu
HenpepbIBHBIX QyHKIM y = f (X) u v
y = ¢ (X), mepecekaromuMucs B

TOYKax ¢ abciuccaMu x =a ux = b,

ompenaenseTcs mo dhopmyie

b
= J[f(X) - ()] dx

JI71st HaX Ok ACHUS TOUYEK 1
NepeCceUCHUs IaHHbBIX JIMHUN '
pelaeM CUCTEMY YPaBHEHUN

y=x2+4x
y=x+4
X+d4x=x+4, x¥*+3x—4=
0, otkyna x; =—4, x, = 1.

[Homyunm:
1 1 3
S=j(x+4—x2—4x)dx=1(4_3X_X2)dx 4X_3L_L _
~ - 2 3],
—4—§—1 16+i8—%—20§(KB.6H.).
2 3 2 3 6
1
—(2x+2)+2
X+3 5
e e
j 2X+ 2 ZI 1J-d(x +2X + 2) 2.[ dx .
ARy e T s rev e vas S Iy e e

= 2\/X +2X 42+ 2f dx+1) = VX2 +2X+2+2-In|x+1+(x+1)? +1|+C =

(x+1)* +1

=VX* +2X+2+2In|x+1+/x* +2x+2|+C.
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3I[er TAKKC HCOIIPCACICHHOCTb THIIA 6 I[OMHO)KI/IM YUCIUTCIb H

3HAMEHATENIh Ha BHIPAKCHUE (\/ X+4 + 2), a 3aTeM TmpeoOpasyem ApoOb:

lim \/x+4—2_“m (\/x+4—2)(\/x+4+2)_“m X+4-4
Xx—0 X x>0 x( x+4+2) x>0 X(\/X+4+2)
: X : 1 1 1
= lim = lim = =—.
x>0 x(«/x+4+2) x>0 Jx+4+2 2+2 4
HaxomuM  im 4, = lim ;:O. HeoOxomumeiii  mpu3Hak

n—>0 n—> o0 (2n_1)2n
CXOOJUMOCTH pPAda BBIIMOJIHACTCA, HO I PCIOCHHA BOIIPOCA O CXOAUMMOCTHU
HYKHO IIPUMCHUTL OAWH M3 AOCTATOYHLIX ITPHU3HAKOB CXOIHMMOCTH. CpaBHHM
I[aHHBIﬁ paa € psaAaIoM FGOMeTqueCKOﬁ IIporpecCcuun

I 1 1 1

—t Sttt —F

2 22 2 2"
KOTOPBII CXOIUTCS, TaK Kak g =1/2 < 1.

CpaBHHBa}I YJICHBI OAHHOI'O psadga, HaduHaid CO  BTOpPOIro, C
COOTBCTCTBYIOIIMMHU  YJICHAMH FGOMeTpH‘{eCKOﬁ nporpecCur, I10JIy4uM
HCPABCHCTBA

1 1 - 1 1. 1 . . 1 1. N

" -2 2

< ’ < — —_— < —
3.22 22 5.25 2% 7.2% 2f

T.€. WIEHbl JAaHHOTO psijJia, HAYWHAsS CO BTOPOTO, COOTBETCTBEHHO MEHBIIE
YJICHOB TE€OMETPUYECKOTO PAZia, OTKyJa CIEAYyeT, YTO JaHHBINA PAJl CXOAUTCS
(mepBbIf TPU3HAK CPABHEHMUS).

OueHouHble cpeaCcTBA ISl MPOBEACHUSI IPOMEKYTOYHOM aTTecTAllul

[IpomexxyTouHasi aTTecTalus MpoBoauTcsa B popme 3auera B 1 cemecTpe U

AK3aMEHA BO 2 CEMECTPE.

TecToBbIC 321aHUA K 3a4eTy
Buvibepume 00un unu neckonbko npasuibHblx OmMeemos

1. Yriosoii koaddunment npsmoii 2y = 4x - 10 pasen ...

A k=1/2
B) k=2
B)k =4
Nk=-10
2. IlpousBejicHUE MaTPUII (_12 j)(% %) paBHO...
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A)(1?3 _61)

B) ({5 ¢)
(7 5
F)(:L3 6)

. Matpwuity, oOpaTHas TaHHOM (f _03) , AIMEET BU]I

o)
_% 0

1

0 —=
1

[FA] N

B) ?
B)(_U- )
-

. O0mee ypaBHEHHE IIOCKOCTH, mpoxoasmiei yepe3 Touky C(0,3,4)
MEPIIEHIANKYIISIPHO BEKTOPY N = (3,2,1), umeer BUA
A)3y+4z—10=0
b) 3x+2y+z—10=0
B) 3x+2y+z—4=0
MN3x+2y+z+10=0
. Kanonnueckue ypaBHEHU PAMOM, POXOISIIEN Yepe3 TOUKY
M, (4;3;—1) TapaijIeIbHO BEKTOPY a= {— 1;3;1}, UMEIOT BUJ

,_
i b = B[R

A) x-1 y+3_z+1

-1 3 -1
B) x+4:y+3:z—l
-1 3 1
B) x—4:y—3:z+1
-1 3 1
X -
. [Ipenen lim—— pasen
A) 1l
b) 10
B) 13
12

. Ecnu B TOouke makcumyMma QyHkuus nuddepeHurpyema, TO B 3TOM TOUKe
POU3BOJHAS (PYHKIUU
A) OGoublie HyJIS
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b) paBHa Hy10
B) menbIie Hyns
8. [IpousBoaHas GyHKIMHU Y = X° +SiN 2X paBHa:
A) 3% +2c0s2X
b) 3x—2co0s2x

B) 3x° +2c0s X
9. Moayb KoMIUIeKCHOTO Yrcia 3-41 paBeH

A)5
B) -4
B) 3
10. Pe3ynbraT JeIeHusT KOMILIEKCHBIX YHCE ﬁ.l paBeH
A) —1/2-5i/2
B) 1/2—i/2
B) 1/2-5i/2
11 . YKaxXure YPaBHCHUA, KOTOPBIC 3a1dal0T HA IINIOCKOCTH JJIJIUIIC
2 2
ALY g
36 20

B) 4x* +y®*—-16=0
B) x* —y®* —4x+6y—21=0

2 2
gy S
9 16

12. Jlanbl mapsl ypaBHEHHU MPSAMBIX Ha IJIOCKOCTHU. YKAXKHUTE Mapy WA Maphbl
napajuieNIbHbIX MPSMBIX
A)d4x — 3y +5=0u —2x + 15y +2 =10
B)bx +4y —35 =0u3x+ 2y +2 =0
B)4x — 3y +5=0u2x -6y +2 =20
MNx—-—3y+5=0u3x+6y+2=0
13. A, B, C — paznuuHbie KBaJApAaTHBIE MAaTPULBI OJHOTO TMOPAAKA. Y KAKUTE
CBOWCTBA Ollepalvi HaJ I TUMHU MaTpULlaMU
A) AB=EBA
b) A+B=B+A
B) (A+B)+C=A+(B+C()
NA+B)X=AC+BC
14. Vkaxure TOUKY WIM TOYKH, MPUHAMICKAIINE TUIOCKOCTH, 3aJaHHOU
ypaBHEHUEM
x-y+2z-7 =20
A)(3,-2,1)
b) (4,1, 2)
B) (-1, 2,0)
I (-2,-3,1)
x-1 'y z+2
1

15. Koopaunatel TOUKHM nepecedeHus npsamou | o T1T 1 C IJIOCKOCTBIO
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II: 2x —y— 3z + 4 = 0 pasusl
A) (L4,-6)

b) (1,32

B) (-6;4)

Yemanosume coomeemcemeue Meofcdy JleBbiM U npasovim cm0ﬂ6ua/wu.

16.  VYcraHoBHUTE COOTBETCTBUE MEXAY BEKTOpaMH W HMX B3aUMHBIM
pacnoyioKEeHUEM
1 a=(-2,1-3); b=(6,-39) A) Bexkropbl a D KoUIMHEAPHBI
a=(0,2,-1): b=(0,—1,—2) b) Bekropel aul
B) NEPHEHAUKYIISPHBI
Bektopel @ u D coBmagaroT
17. YcTaHoBUTE COOTBETCTBHE MEXTY (QYHKIMEN U 3HAUEHHUEM €€ IIPOU3BOJHOM B

Touke x=1
1 Y(¥)=xInx A) 1
b) 4
2 y(x)=x>+Inx B) 2
1 r) 5
3 y(X)=x +; o 3

4 y(x)=2x>—x
18. YcraHOBHTE COOTBETCTBUE MEXKAY YPaBHEHHUEM MPSMOU U THUIIOM, KOTOPOMY
OHO COOTBETCTBYET

X oy A) VYpaBHeHUE NPIMON «B
2 7 b) OTpE3KaX» }
YpaBHEeHUE IPSIMOH C
YTJIOBBIM
K03 dUIreHTOM

B) OOmee ypaBHEeHHE TIPsIMOi

2 y=2-1
V= 5 I') Kanonuueckoe ypaBHEHHUE
3 7x-10y-8=0

19. YcTraHOBUTE COOTBETCTBHE MEXAY YPABHEHUEM KPUBOU U €€ TUIIOM
A) OKpY>KHOCTh

2 2
1 x4y =16 B) ommnc

X2y B) mapaGona
2 E"'g:l [') runepOona
3 y?=4x
20. YCTaHOBUTE COOTBETCTBHE MEXKIY MPEACIOM IOCIEI0BATCILHOCTH U €ro

3HAYCHHUEM

. 5n°+2n-1 A) 15

1 Iim———- b) O

e 2n° +N+5
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C nt+7n+2 B)
lim———— r) 5
n>o 50 4+n+9
. n*+3n?+4
n—>o N°+4n+95

Hanuwume nponywenHHoe Cjio60 Uuiu 4Yuciuo.

21.

22.
23.

24.

25.

26.

27.

28.

29.

Ecau cooTBETCTBYIOIINE 3JIEMEHTHI JIBYX CTPOK (CTOJIOLIOB) OMpEACTUTENS
MTPOTIOPITMOHAIIBHEI, TO OTPEIEIUTEIb
JlelicTBUTENBHAS YaCTh KoMILTeKcHOro yrcia (2 + 1)(3 — 2i) paBHa

CkaJlsipHOE TIPOU3BEIEHHE BEKTOPOB 5:{—1; 31 wu 5:{1;—4; 2} pasHO

Ecmu x, u y, SBISAIOTCS PEIICHHEM CHUCTEMBI JIMHEWHBIX alreopandyecKux

2x-4y =0

YPaBHEHUIN {3 , TO UX Pa3sHOCTb x, — y, paBHA

x+y="1

VYrnosoit kodpduiment mpsimoit 7x-10y-8=0 paBeH (OTBET MpeACTaBUTH B
BUJIC JICCITUYHOU JIPOOH )
o . X+2 y z-3
Octpeiil yron (B rpamycax) Mexay HNpSIMOM = 0" 1 U TUIOCKOCTBIO
2Xx+2—-7=0 paBeH
6| cos— +isin—
Moayinb KOMIUIEKCHOTO YHCIIa 8 8 ) paBeH

T . . T
2| cos— +isin—
( 12 12)
Touka P (—1;2;3) npunagnexut niockoctu 2x —4y+Cz —5 = 0. Torna
koadurment C paBeH
[IpousBoaHas BTOpOro mopsjaka GyHKmuu: y = x> - Inx, B Touke X =1 paBHa

1 -1

30. JTaHbI MaTpHIIBI A:(g _11 2) uB=|2 1| Marpuna C=AB. Torga
3 0
AJIEMEHT C;; paBEH
4 3 2
31. Panr maTpuiiel 4=| 8 6 4| paBeH
12 9 6
32. Ilpenen lim th?X paBeH
x-0 aresin x
33. Yucio Touek skcTpeMyma PyHKIUHU y = x° +3x paBHO
Kroun
1. b
2. | A
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3. |b

4. | b

5. | B

6. | T

7. b

8. | A

9. |A

10. | A

11. | A,b

12. |AB

13. |B,B.I

14. |B

15. | B

16. | 1A,2b

17. | 1A,25,3B4I"

18. | 1A,2B5,3B

19. | 1A,2B5,3B

20. | 1B,2A,3B

21. [0

22. | 8

23. |-11

24. |1

25. 10,7

26. | 45

27. |2

28. |5

29. |3

30. |17

31. |1

32. |5

33. |2

Bomnpocsl 1J151 3K3aMeHa
1. Marpuubl. Bunbl Mmarpui. JleiicTBUA Haa MaTpUlaMU. DJIEMEHTapHBIE
peoOpa3oBaHus HaJ MaTPHUIIAMHU.
2. OCHOBHBIE TIOHSITHA M  CBOMCTBA  omnpenenutTeneil.  BeluucieHue
OIPEICITUTEIICH.

3. OmnpenenuTteny BbICIINX MOPSIAKOB U UX BHIYUCIICHUE.
4. OG6parnas matpuia. Haxoxenrne o0paTHON MaTpHUIIbI.
5. Paur matpuipl.

6. CucreMbl JIMHEWHBIX alreOpandyeckux ypaBHEHUN. OCHOBHbIC MOHATUS U

OTIpEICIICHHSI.

24




10.

11.

12.

13.

14.

15.

16.

17,

18.
19.

20.

21,

22,

23.

24,

25.

26.

Metonet Kpamepa u o0paTHOW MAaTpUIBl PEIICHHUS CHCTEM JIMHEHHBIX
anreOpandecKkux ypaBHEHUH.

Pemienue cucrem nuHENWHBIX ypaBHeHH MeTonoM [aycca. Meroxa mosHOro
UCKJIIOUeHHUs nnepeMeHHbIx JKopaano-I aycca.

NccnenoBanue cuctemsl Ha cOBMECTHOCTh. Teopema Kponekepa-Kamnemm.
OpnHopoaHbIE CHCTEMBI JTMHEWHBIX ypaBHEHMI. DyHAamMeHTanbHasi CHCTEMA
PEIICHUN.

KommiekcHble  ymcina.  AnreOpamyeckas, TPUTOHOMETpUYECKAs U
nokasaresibHast popmMa KOMIJIEKCHOTO YUCIIA.

['eomerprueckass wuHTEpHpeTanys KOMIUICKCHBIX 4Hceln. Moayne u
apryMEHT KOMILJIEKCHOTO YHUCJIa.

JleiicTBus ~ HaJl  KOMIUIEKCHBIMH ~ 4uCJIaMd B anreOpamveckoi,
TPUTOHOMETPUYECKOW U MOKa3aTebHOU (hopMme.

®opmyna Myaspa. H3BnedeHne KOpHS N-W CTENEHU W3 KOMIUIEKCHOT'O
qyuca.

Muorouniensl u ero genutend. KopHu MHorowieHa. PazmoxeHue
MHorouseHa Ha MHoxurtenu. Cxema ['opHepa. Teopema be3zy. OcHoBHas
Teopema anreOphl.

OcHOBHBIE TOHSATHS CBOOOJHOTO BekTopa. JIMHEWHbIe omnepanuu Haj
BEKTOpaMu B KOOpAUHATHOM (opme. baszuc B TpexmMepHOM IMPOCTPAHCTBE.
Pa3znoxxenue BekTopa 1o opram.

CxansipHoe TPOM3BEICHUE ABYX BEKTOPOB M €r0 CBOWMCTBA. Brrumcienue
CKaJIIPHOT'O MPOU3BEACHHS BEKTOPOB B KOOPAMHATHOU (opMe.

[IpunoxeHus: CKanspHOTrO NPOU3BEICHMUS.

BekTopHoe mpousBeneHHE ABYX BEKTOPOB M €ro CBOMCTBA. Brruucienue
BEKTOPHOTO NIPOU3BEAECHUS BEKTOPOB B KOOPJAMHATHOM (popMe.
['eoMerprueckuii  CMBICI  BEKTOPHOIO  mpousBeneHus. llpuiioxxkenus
BEKTOPHOT'O IIPOU3BEICHMUS.

CmemanHoe MPOU3BEAEHUE TPEX BEKTOPOB U €r0 CBOWMCTBA. BrruncieHue
CMEIIaHHOTO MPOU3BEICHHS BEKTOPOB B KOOPAUHATHOU (hopme.
['eoMerprueckuii  CMBICII CMEIIAHHOTO Ipou3BelneHus. [lpuiioxxkenus
CMEIIaHHOT'O IPOU3BEICHUS.

Cucrembl koopauHatr. OCHOBHBIE 3a/lauyd AHAIUTUYECKOM TIE€OMETpUM Ha
IUIOCKOCTH.

Jlunuu mnepBoro mnopsaka. OOmiee ypaBHeHHe TpsiMod. McciemnoBaHue
00111eT0 ypaBHEHUS MPSIMOM.

Paznuunble BUIBI ypaBHEHHMS MPAMOM HA IUIOCKOCTU: YPAaBHEHUE IPSMOU C
yIrJI0BBIM KO3 (UIIMEHTOM. YpaBHEHUE TMPAMOW, MPOXOASIIEeH uepes
JAHHYI0 TOYKY B JAaHHOM HAaNpaBlICHUU. YPAaBHECHHE MydyKa MPSAMBIX,
MPOXOASIIMX YEPE3 NAHHYIO TOUKY.

YpaBHEeHHE TPSMOM, MPOXOIAIICH Yepe3 JBE JAHHBIC TOYKH. Y PABHECHHE
pAMOM, NPOXOJAIIEH Yepe3 AJaHHYIO TOUKY MapajuieIbHO HAIIPABIISIIOIIEMY
BEKTOPY. YPaBHEHHE TMPAMOM, NPOXOIAIIEH Yepe3 JAaHHYK TOUYKY
MEPNEHAUKYISIPHO HOpMajlbHOMY BeKTOpy. HopmansHOe ypaBHEHUHE
IIPSMOM.
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217,

28.
29.
30.
31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

B3anmHoe pacnosiokeHrne IBYX MpPsSMBIX. YCIOBUSA NApAIIEIBHOCTH U
NEPNEHIUKYJIAPHOCTA JABYX NPSIMBIX, TAHIME€HC Yrjia MEXAy JBYMs
npsAMbIMU. PaccTosiHuEe U OTKIIOHEHHUE OT TOYKHU 0 HPSIMOIA.

Kpuseie Broporo nopsanka. OKpy HOCTb. DILIUIIC.

Kpussie BToporo nopsiika. ['unep6ona.

Kpussie Broporo nopsiaka. [lapadomna.

[Tnockocts B mpoctpanctee. OO1Iee ypaBHeHHE TUIockocTu. HenonHeie oOrime
YPaBHEHHMS TUIOCKOCTH.

Paznrunble BUIbI ypaBHEHUS IUIOCKOCTH B IIPOCTPAHCTBE: YPABHEHHE TUIOCKOCTH,
IIPOXOSAIIEH Yepe3 NaHHYIO TOUKY, MEPHEHAMKYIIPHO HOPMAJIBHOMY BEKTODY.
YpaBHEHHE IUIOCKOCTH, MPOXOSILEN 4Yepe3 TPU JaHHBIE TOYKH. Y PABHECHHE
IUIOCKOCTH B OTPE3Kax Ha OCAX.

HopmansHoe ypaBHEHHE IIOCKOCTH. OTKIIOHEHUE M PACCTOSHUE OT TOYKU 0
IUIOCKOCTH.

B3anMHOe pacronoxeHue IByX IUIOCKOCTEW. YCIIOBHA IApAUICIIBHOCTH M
NEPICHIUKYIIIPHOCTH ABYX IUIOCKOCTEN. YTOJI MEKIY ABYMsI IUIOCKOCTAMH.
IIpssmas B pocTpaHCcTBE. PasmuHble BUIIbI ypaBHEHUSI IPSIMOM B IIPOCTPAHCTBE:
KanoHnueckne ypaBHEHUS PSIMON. Y PaBHEHHE MPSIMOi, TIPOXOALIEH Yepe3 1Be
naHHble Todykd. OOmme ypaBHeHus npsiMoi. Ilapamerpuueckue ypaBHEHHSA
IPSIMOM.

B3anmHOEe pacronokeHne AByX IPSIMBIX B MPOCTPAHCTBE. Y CIIOBUS
MAPALIENIBHOCTH U NEPIEHIUKYIISIPHOCTH JABYX NPSMBIX. YTOJ MEXIY JBYMs
MIPSIMBIMH.

B3anMHoe pacnosiokeHrne npsSMOM M INIOCKOCTH B ITPOCTPAHCTBE. Y CIOBUSA
MapajuIeIbHOCTH W NEPNEHAUKYJSIPHOCTH MPSMOW M IUIOCKOCTH. YTOJ
MEKly IPSAMOM U IIJIOCKOCThIO. Touka npecedeHust NpsMON U INIOCKOCTH.
N-MepHOEe BEKTOpHOE MPOCTPaHCTBO. JIMHEHHbIE onepaluy Ha/l n-MEPHBIMU
BeKTOpaMH. JIMHEKHHOE mNpOCTpaHCTBO. JIMHEWHass 3aBUCUMOCTh U
HE3aBUCUMOCTb BEKTOPOB.

PasmepHocTh M 0a3uc BEKTOpPHOro mnpocrpaHcTBa. KoopanHaTel BekTopa
oTHOcHUTeNbHO Oasuca. [lepexon Kk HOBoMy Oazucy.

JluHenHbli omepatrop W ero wmarpuua. JleWcTBus Ha JIMHEWHBIMU
onepatopamu. COOCTBEHHbIE 4YMciIa U COOCTBEHHBIE BEKTOPHI JIMHEHHOTO
omneparopa.

4. METOOAUYECKUE MATEPHUAJIBI, ONPEJAEJAIOLINE

MPOLEAYPBI OIEHUBAHWSI 3HAHWUM, YMEHUI, HABBIKOB 1

(MJIN) OIIBITA JEATEJIBHOCTHU
Texkymmni KOHTPOJIb

Onpoc Kak CpelCcTBO TEKYILIEro KOHTPOJSI MPOBOAUTCA B (OpME YCTHBIX

OTBETOB Ha BONpPOChl. CTYAEHT OTBEYAET HA MOCTABJIEHHBIN BOIPOC Cpa3y, BpeMs
Ha MMOATOTOBKY K OTBETY HE MIPENOCTABIISAETCS.

HpaKTI/I‘{€CKI/Ie 3alaHusd KaK CpCACTBO TCKYIICIO KOHTPOJIA IIPOBOIATCS B

nucbMeHHOU (hopme. CTyeHTY BbIIAeTCs 3a/laHue U npengoctasisercss 10 MUHYT
JUTSl IOJITOTOBKH K OTBETY.
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IIpoMeskyTOYHAS aTTECTALIAS

3ader MPOBOJUTCA IMyTEM MOABEACHHUS UTOTOB MO pe3yJbTaTaM TEKYIIETro
KOHTPOJISI U pe3yJibTaTaM BBIMIOJHEHUsI pacdyeTHo-rpadguyeckoil pabotel. Ecnu
CTYJ€HT HE CHpaBUJCA C YacThl0 3aJlaHUNA TEKYIIEro KOHTPOJIS, €My
MPEIOCTABISACTCS BO3MOXKHOCTh C/IaTh 3a4e€T Ha HWTOTOBOM KOHTPOJBLHOM
MEpOTpUATUUA B (POpME OTBETOB HA BOMPOCHI K 3a4ETy WJIM TECTOBBIX 33JaHUN K
3auety. @opmy 3aueTa (OMPOC WU TECTUPOBAHKE) BHIOUPAET MPENOJaBATEb.

Ecnu 3aver mnpoBoaurcs B (opME OTBETOB Ha BONPOCHL, CTYAEHTY
npeyiaraeTcsl OJWH WM HECKOJBKO BOIMPOCOB U3 TMEPEYHS BOIMPOCOB K 3aueTy.
Bpems Ha MOATOTOBKY K OTBETY HE MPEAOCTaBISETCS.

DK3aMeH NpPOBOAUTCS B yCTHOW (opme. M3 3K3aMeHAIIMOHHBIX BOIPOCOB
cocraBisieTcst 30 3K3aMeHalMOHHBIX OmieToB. Kaablii OMJIET COCTOMT M3 Tpex
BONpocoB. KoMIIeKkT 3K3aMEHAllMOHHBIX OWJIETOB MPEJICTaBICH B Yy4eOHO-
METOANYECKOM KOMILIEKCE IUCIUIIIIUHBI.

Ha moaroToBky K OTBETY CTyAEHTY npenocrasisiercs 20 MUHYT.

1. UccnenoBaTh QYHKIHIO HA 9KCTPEMYM Y =x"+5x -6

2. CKOpOCTb MpPSIMOIMHEIHOrO JBWXKCHHS Telna 3axaHa (opmymoii U =2t+1
Haiiti myTh, KOTOPBIN IPOMUAET TEJIO 32 5 CEKYHJI OT Hayaja JABUKCHUS.

3. Beraucnuts mnomaab Gurypsl, orpaHudeHHon TuHUsIME: X =0, X =2,y =0,y =
—X.

4. Haiitu 4actHoe peuieHue auddepeHunanbHOro ypaBHeHus y'=1 eciu
y =X+ C sBisieTcst oOmmM perenneM auddepernuansaoro ypapaenus, y(2) =0

SBJISIETCS] HAYAJIbHBIM YCJIOBUEM
5. I curHanu3anuu 00 aBapyuy yCTaHOBIJIEHO JIBA HE3aBUCUMO padOTAOIUX
CUTHaJIM3aTopa. BeposaTHOCTh TOro, UTO Npu aBapuu cpadortaet nepsbiid — 0,9, a
BrOpoi — 0,8. HaiiTu BeposSTHOCTH TOT0, YTO MPHU aBapuu CpabOTAET TOIbKO OJIUH

CUTHAJIU3ATOP.
Kinroun:
0 3 -1
1. Berunciuts | 0 2 1
1 -3 1
a) — 10; 0)5; B) I; r) 0.

Q|

2. 3anaHo |§| =1, |6| =1, (ﬁ"B):BOO. Haiitu (§.+6)-
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a) 2; 6) =: B)1+§; r) 1 —+/3.

3. Yka3zatb popmyny st HaXOXKIAeHUs: 00beMa napajiesenuneaa

—

a)V=3a-b-€; 6)V=adxbxCE; B)V=1abc; r)V=a+b+c.

4. Haiitu TOouKy nepeceueHus npsmMeix y=x—-1, y =2X.

a) (2;2); 0) (-1, -2); B) (1; 2); r) (-2; 1).

5. CoctaBuTh ypaBHEHUE MPSIMOM, KOTOpas MPOXOIUT Yepe3 Touky My (1; —1).
1) mapannensHo BekTopy S = (3; —1).

2 1 1

, B)—="——; T)—="—"—.

y+1 x=1 y+1 2x  y+1
2

. YKa3aTb, KakKas JIMHUA 3a1aCTC ABHCHUECM —a=U.
6.V : y X2 +4y? —4=0

a) OKPY>KHOCTb; 0) 2JTHIIC; B) rumnepooa; r) napaborna.

7. Haiitu obnacte onpeneneHuss GyHKUUA Y = /2X —4 .

a) [2,00); 6) (—o0,+); B) (2,0); r) (0,00).
8. Haiitu npenen:
2 J—
Dm0 6w w4 DS
X—2 X—2
2
2) lim X1 a) o 6) 0; B) = r) 3.
x—>0 33X 3
3) [im X a) I; 6) 0; B) 3; L
x=0 X 3
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S(t) =

9. MarepuanbpHasi TOYKa ABUXKETCS IIO 3aKOHY
IIPOU3BOJIBHON TOYKE:

1) ckopoCTh IBHXKEHUS

a) v=t’-5t*. §) v=t*-10t; B) v=t"-10t+3;

2) yCKOpPEHUE IBUKEHUS
a) a=t*+3; 6) a=2t-10, ) a=t+3;
10. Haiiti mpou3BoHYO (DYHKITHHU:
1) y=3x*
) y' =312x. 6) y'=3*x2 +3%2x. B) y =3% +3%2x.
2) y =sin Vx _

, 1
y =C0S —=

2Vx .

,  COS X

: y="7
a)y=cosdx; g 2k

11. Haitte quddepenuman pynxuun Y = €08 °X |

r)

r)

r)

1
—t3—5t2 +3t
3

. Haiitn B

1

v==t>-2t+3
3 .

a==-t+3

r) y'=3*(x2In3+2x)

y=—F
2Jx

L ~COS\/;

a) dy =-2cos x-sinx; 6) dy =—-2cos x-sinxdx; B) dy = 2cos x-Ax; r) dy = 2sin xdx

12. 3anana ¢pynxums Y =X~ 4% Haiftu skctpeMym QyHKIHH:

a) Ymin(2)=0. 6) Ynx (D=2, g) Ymu (2 =0,
fx)=2
13. YkazaTh nepBooOpa3Hyo s PyHKIIUU X,
F(x)= -2
a) B XZ; 6) F(x)=2|nx; B) F(X)=2; r)

14. YkazaTh IpOCTEHTITYIO pallUOHATBHYIO IPOOb.

X 3 Xx+1
a) X2—4; 6) (X+1)2 :

b

15. HalitTu uHTErpasl:
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B) cos x+1.

r) ymin (2) =—4 .

CosS X

r) X+ 2 .



_y3
1) [ (2x=x2)dx
4 4
x2-——+C , x2-——+C ,
a) 4 ; 6) 2—-3x +C’ B) 4 ; r) X —3X +C_

2) Ie cosxdx.
a) e’ +C . 6) e +C; B) e sinx+C - r) e +cos Xx+C
3) J‘xcosxdx.

XC0S X—cos X+C . xsinx+cos x+C. X+cos x+C. —j
a) 0) B) ;1) X sinx+C

H 9

16. CxopocTh HpPSIMOJIMHEHHOTO ABIDKEHHS Tena 3amaHa dopmyion V= 2t+1,
Haiiti myTh, KOTOPBIN IPOMUAET TEJIO 32 5 CEKYHJI OT Hayasa JABUKECHUS.
a) S = 30; 0) S = 10; B) S =2, r)S=125.

1 5
17. BbIUUCIUTD jex 2xdx.
0

a) 2; 0) 1; B) €; r)e—1.

18. Beruucnuth miomans Gurypsl, orpanndeHHon uausamu: X =0,X=2,y =0,y
=X
a)—4; 0) 4; B) 2; r)— 2.

19. Ykazath GyHKIIMIO, KOTOpAs SIBISETCS peieHneM nudQepeHimanibHoro
ypaBHEHHS Xy =Y.
a) y=x+1; 0) y=2x; B) Y=X+2; r) y=X+1.

20. Haiftu uyactHoe pemenue auddepeHnransHOT0 ypaBHEHUss y = 1, eciu
y=X+C saBusgercs oOmuM pemieHueM audPepeHInanTbHOr0 ypaBHEHUS,

y(2) =0 siBysieTcst HAYaJIBHBIM YCJIOBHUEM.

a) y=x+2; 0)y=x-2; B)y=0; r) y=X.
21. VKasarh MOJCTaHOBKY JUIS PELIEHUS YPABHEHUS Y = :
Xy
a) y=uv; 6)y=xz; ®)y=2;  1)y=-.
X

!

22. Haiitu obmee pemenue qudpepeHnnanTbHOr0 ypaBHEHUS y_ 2.
X

a) y=2+X; 0) y=2x+C; B) y=x>+C; 1)Yy=2X.

30



23. Haiitu oOmiee penieHue JTUHEHHOTO OJHOPOAHOro AuddepeHInaIbHOTO
YpaBHEHUS, €CIM XapaKTepHUCTUUYECKOE YpaBHEHHE HMeeT KOpHU K, =2,

k2: —1
a) y=Ce®* +xC,e*; 6) y=Ce®™* +Ce™; B) y=e*-Ce™; 1)
y=Ce*.

24. HaiiTh dacTHOE pEIICHHE JIMHEHHOTO HEOJHOPOJHOTO YPaBHCHHS
y'+ py +ay = xe?*, ecm K; =K, = 2 — KOpHH XapaKTEPHCTHYECKOTO YPABHCHHS.
a) y'=Axe?; 6)y =Bxe”™-x; B)y =(Bx+C)e?* .x% 71
y* =xe?.

25. Haiitu oOwiee peurenue qudGepeHunaibHOr0 ypaBHEHUS:

1) y'=e3.

a) y=e¥*+ Cx+Cy; 6) y=3e¥ + Cx;

B) y:%e3X+C; r) y:%e3X+C1x+C2.
2) y' -3y’ =0.

a) y=C,+Ce¥; 6) y=Ce>*+C,; B) y=e>*+e; 1) y=x-3.

26. [Ins curHanuzamuu o0 aBapyu YCTAHOBJICHO JIBa HE3aBUCUMO PabOTAIOITUX
CUTHaNM3aTopa. BeposaTHoCTh TOTO, UTO Mpu aBapuu cpabotaet nepssiid — 0,9, a
BTOpoi — 0,8. HaifTu BeposiTHOCTH TOTO, YTO MPHU aBapuu CpadOTAET TOJIBKO OJIUH
CUTHAJIN3ATOP.

a) 1,7; 0) 0,8; B) 0,9; r) 0,26.

27. Ykazats ¢hopmyiy 1Jisl pEIICHHS 3a/1auu.
B nepBoMm sinuke 2 0enbix 1 1 yepHslii map, BO BTOPOM AluKe — 1 Oenblii u 4
YyepHbIX mapa. Hayraa BeIOMparoT MK U BHIHUMAIOT U3 Hero map. Kakosa
BEPOSITHOCTh, YTO U3BJICUCHHBIN IIap OyeT OenbiM?

a) bepuymnu; 0) nokanpHas Teopema Jlartaca;

B) [lyaccoHa; T') NOJIHOM BEPOSTHOCTH.

28. M3BeCTHO MaTeMaTHU4eCKOe 0>KMIaHUE a U CPEeIHEE KBAAPATUUECKOE
OTKJIOHEHUE G HOPMAJIbHO PACIpPEAEICHHOMN CllydyaiiHOM BenunHbl X. Hantu
BEPOSITHOCTh MOMAJaHus CITydaitHOW BennunHbl X B HHTEpBa (o; 3), ecmu a =1,
c=3,a=1pB=6.

a) 0,3116; 6) 0,0989; B)0,2525; r)0,4525.

Bonpocs 115 onpoca
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N

12.
13.
14.

15.
16.

17.
18.

19.

20.
21.

22.
23.
24,
25.

26.

27.

28.

Marpuisl. Onpenenurenns MaTpulbl. X cBolicTBa.

Pemenue cucrem nuHenHbIX ypaBHEHU MeTo10M Kpamepa.

CkansipHoe NpPOU3BEIACHUE BEKTOPOB, €ro CBOMCTBA. MeXaHMUYECKHIl CMBICI CKaJsipHOTO
npou3BeeHUs. Brruncienne cKalsipHOTO IPOU3BEICHHS B KOOPIWHATHOM hopme.
BekropHoe npousBenenue BeKTopoB. Ero reomerpudeckas M (uznyeckas MHTEPIPETALUS.
CaolicTBa BEKTOPHOIO pou3BeieHUs1. Bpiuncienrue B KOopJuHaTHOH dopme.

[IpsiMass nMHHS HA TUIOCKOCTU. YPaBHEHUE MNPSAMOM, MPOXOASIIEH 4Yepe3 JaHHYI TOYKY
NEePIEeHIUKYIAPHO JaHHOMY BeKTopy. O0I1ee ypaBHEHHE TIPSIMOM.

VYpaBHeHue NpsIMOil B OTPE3KaX Ha OCSIX. YpaBHEHHUE MPSMOMU, MPOXOASIICH Yepe3 JTaHHYI0
TOYKY, NApaJUIC]IbHO JAHHOMY BEKTOPY. YpPaBHEHHE IpPSAMOM, IPOXOASINEH dYepe3 IBe
JTaHHBIE TOYKH.

YrnoBoit k03¢ HUIHEeHT npsMoi, Y paBHEHUS IPSIMONA C YTIIOBBIM KO3 (HUITHEHTOM.

Omnunc. Onpenenenue. Kanonnueckoe ypasuenue. MccnenoBanue Gpopmbl KpUBOHA.
['unep6omna. Onpenenenne. Kanonnueckoe ypaBuenue. MccnenoBanue GopMbl KpUBOH.

. [Tapabona. Onpexnenenue. Kanonnyeckoe ypasuenue. Mccnenoanue hpopMbl KpUBOH.
.Ipsimast nuHUS B mpocTpaHcTBe. KaHoHM4Yeckue, MapaMeTpuyeckue, oO0IIue ypaBHEHHS

IIPSIMOM B IIPOCTPAHCTBE.

OcHOBHBIE TEOPEMBI O IIpeieax.

1 u 2 3ameuaTeabHbIC MPEIEIbI.

[TpousBogHass QyHKOMM OXHOW TepeMeHHOH. Ompeneneane. ['eoMeTpudeckuii  u
MEXaHUYECKUHA CMBICII IIPOU3BOIHOM.

ITpon3BoiHBIE 37IEMEHTAPHBIX (QYHKLUH.

[TpaBuna nuddepeHpoBaHns CyMMBI, Pa3HOCTH, MPOU3BEeHU, YacTHOro. IIpon3BoHas
CJIOKHOM (DyHKIIMH.

Teopemsl 0 nuddepennpyemsix pyHkuusax (Teopemsl Jlarpanxka, Poms, Jlonurans).
Bospacranue u yObiBaHue QpyHkuuu. Heo6xonumele 1 10CTaTOYHBIE YCIOBHS BO3PACTaHMS
U yObIBaHUS (PYHKIIMHU.

Makcumym u muHMMYM ¢yHKiuu. HeoOxomumoe ycnoBue skctpemyma. JlocTaTouHbIe
YCIJIOBHS DKCTPEMYMA.

Haumensiee u Hanbosnpinee 3Ha4eHUS (YHKIIMA HA OTPE3KE.

Beimyknocts 1 BorHytocTh rpaduka GyHkiuu. Touku neperuda. JlocTaTouHble YCIOBHS
BBINTYKJIOCTH (BOTHYTOCTH).

AcumnToTsl rpaduka.

[TonHOe HccnenoBanue QyHKIUH.

Heonpenenéunprit mHTETpai; ero cBoicTBa. Tabiuiia OCHOBHBIX HHTETPAJIOB.
WHTerpupoBanne 3aMEHOM NEPEMEHHOW; MO 4YacTsAM. VIHTerpupoBaHHE palrOHAIbHBIX
JpOOeH.

3ajauu, NpUBOALIME K TOHATHIO ONPEAEIEHHOr0 nHTerpana. OnpenenéHHblii HHTErpail Kak
npezen HHTerpajdbHbIX cyMmMM. llonsitue 00 uHTerpupyemoi (yHKIUH, (OpPMYIHpPOBKa
TeopeMBl cyliecTBoBaHuA. CBOICTBa ONpeIeEHHOro HHTerpaia. Teopema o cpeiHEM.
ITpon3BogHas OT ONpENENEHHONO WHTErpajga IO BepXHeMy mpeaeny. CBsA3b MEXKAY
oTpenieNIEHHBIM U HeonpeienEHHbIM HHTerpaioM (hopmyna Herotona-JleiiGnuma).
['eomeTpryeckue MpUIIOKEHUS ONpPEeNEHHOI0 UHTErpaia: BbIUYUCICHUE IJIOMaAed Quryp;
00BEMOB TENl MO IUIOLIAJAM CEYEHUH M Tel BPALIeHUs; JUIMH IYI KPHUBBIX; IJIOMIAJCH
MOBEpXHOCTEW BpaiieHus. [IpuMepbl NpHIIOKEHHST MHTErpajia K PEHICHUI0 MPOCTEUIINX
3a7ja4 MEXaHUKHU U (PU3HKH.
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29.

30.

31.

32.

33.

34.

35.
36.
37.
38.
39.

40.
41.
42.
43.
44,
45.
46.
47.

48.
49.
50.

[Tonsitue o muddepennranbHoM ypaBHeHud. JuddepeHnuanbabie ypaBHEHHS IEPBOTO
nopsika. [lonsitue o6 obmem m yacTHOM pemennd. Haganbable ycnoBusi. MHTErpanbHble
KpUBBIE.

HuddepeHnmanbaple  ypaBHEHUS C  Pa3lENAIONUMUCA TMepeMeHHbIMU. OIHOpOIHBIC
muddepeHmanbable ypaBHeHus. JInneitnble nuddepeHnansHbie ypaBHEHUS.

Teopema 0 CylecTBOBaHMM U €IUHCTBEHHOCTH pelIeHUs TU(PEepeHINaIbHOIO YPaBHEHUS
MepBOTO Mopsiika (0e3 1I0Ka3aTenbCTBA).

Jlunelinple onHOpOIHBbIE IU(QepeHIraIbHbIe YpaBHEHUs BTOPOro mnopsnaka. JluneliHo-
He3aBUcHMbIe pemeHust. CTpyKTypa oOLIero pereHus.

Jlunelinble 0HOPOIHBIC U(PepeHIaTbHbIC YPaBHEHUS BTOPOTO MOPSAKA C TIOCTOSHHBIMU
ko3 unmentamu. Xapakrepucruieckoe ypapuenue. Oo1iee penieHne ypaBHeHHUS.

OO0miee perieHne JUHEHHOTO HEOAHOPOAHOTO AU(B(EepeHIHATFHOTO YPaBHEHUS BTOPOTO
nopsaka. Teopema HanmokeHus. MeToJ Bapualldy MPOU3BOJIBHBIX IMOCTOSIHHBIX. YacTHbIE
peleHus JUHEHHbIX AudQepeHnnanbHbIX YpaBHEHUH BTOPOro MOpsAAKa C MOCTOSHHBIMHU
ko3 uureHTaMu Juid npaBbIX yacTed B Buae GyHkuuu: MmHorouneH; Aekx; A cosnx +B
sin nx.

CoObiTus, ux Buabl. Knaccuueckoe onpezaeneHue BepossTHOCTH. CBOCTBa BEPOSTHOCTH.
Teopema crokeHHst BEpOSTHOCTEH JUIsi HECOBMECTHBIX COOBITHIA. CIEeNCTBHS U3 HEe.
TeopeMa yMHOKEHUS BEPOSITHOCTEM.

Teopema croxeHHsI 1711 COBMECTHBIX COOBITHA.

CrneznctBre U3 OCHOBHBIX TEOpEM TeOpuM BeposiTHOocTell. dopmyna MonHON BEpOSTHOCTH,
dopmyna beiieca.

IToBTopHbIe UcnbITanusA. Popmyiia bepHymin.

JlokanbHas ¢popmyna Jlanmaca. @opmyna ITyaccona.

HurerpanbHas Teopema Jlamnaca.

HaueposTHeiiiiee yucio HaCTYIUIEHUS] COOBITHS.

Crnyuaiinble BennuuHbl. VX BUBL. 3aKOH pacnpeeneHus ci1ydaiiHoNW BeTMUNHBI.

DyHKIHA paclpesesieHus ClIy4allHOM Belau4nHbl. Ee cBOMCTBA.

IInoTHOCTB pacnpeneneHus BeposTHOCTER. Ee cBolicTBa.

UucnoBble XapaKTEPUCTHKU CIIy4alHbIX BEIUYMH, UX BEPOSTHOCTHBIA CMBICH, (OPMYJIbI
BBIUNCJIEHHSI CBOMCTBA.

3aKOHBI pacHpeeNeHHs JUCKPETHBIX CITydaliHbIX BeIMUUH (OMHOMMaIbHbIHN, [Tyaccona).
[TokxazarenbHOE pacHpeneacHue.

HopmanbHblii 3ak0H pacripeneneHus. BeposaTHOCTh nonagaHusl HOpMaJIbHO paclpeaeeHHON
CIIy4allHOM BEJIMYMHBI B 3a/IaHHBIA HHTEPBAJ.

UHIAUBUAYAJIBHBIE PACYETHBIE 3ATAHUA JJI51 PACYHETHO-
I'PAOUYECKOMU PABOTHBI

1.Haittu npenensl GyHKIININA:

2 7 2
. x°—5x+6, _ 8x'—8x°+5. . X19oX
lim=———5——-— 0) lim = B) lim——_;
X—2 X -8 X—>00 1—x + X x—0 SN~ X

2.1Ipu KakuxX 3HAYEHUAX apTyMEHTa X KacaTeiabHas K rpapuKy QyHKINU y =

x2 obpasyert ¢ ockto Ox yroi 60°.
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3.3aBUCUMOCTb MEXKIY MacCOM X BEIIECTBA, MOJTYYEHHOTO B HEKOTOPOI
XUMHUYECKOM peakiuu 3a Bpems t, 3aana ypasuenuem x = 7(1 + e t ). Onpenenuthb
CKOPOCTb peaKkllui B MOMEHT, kornat = 0.

4. Haiitu npou3BoaHy0 GhyHKIuu y = f(x):
tg 23x _gx

y="73

5.Haiitu nmpon3BoAHYIO QYHKITNH, 3a]JaHHON HESBHO B Touke M(y; X):
x—ytarctgy=0;
6.BBINOIHUTE MOJIHOE HcclieIoBaHue (YHKIIMU U TTIOCTPOUTH €€ Tpaduk:

2
a)y:xx+1; 6) y = x + In(x% - 4);

7.HaiiTu  HeompeneJICHHbIE HWHTErpajbl METOJOM  HEMNOCPEACTBEHHOIO
WHTETPUPOBaHUA. Pe3ynbTarhl MPOBEPUTH MyTEM HAXOXKICHUS MPOU3BOIHBIX OT
MOJIYYCHHBIX (QYHKITUH.

2) Imdx; 6) j(1+4x)5dx; B) ISX 5

dx

r) [sin(6x—7)dx; 1) jﬁ
X2 + 2X +

8.HaiiTn HeonpeneieHHbIE UHTETPAJIbl METOIOM 3aMEHbI IEPEMEHHOM.
[x(2x +3)%dx;

9.HaiiTn HeomnpenelieHHbIE MHTETPabl, UCIOIb3Ysl METOJ HMHTErPUPOBAHUS

110 4aCTsIM.
a) [(2x+1)sin3xdx;

10.Haitftu HeompeneleHHbIE MHTETPaibl OT palMOHATBHBIX (PYHKIIMM:
WCIIOJIb3YA BBIICJICHUE MOJIHOTO KBAJIpaTa;

4x -1
e axss 2—4x+8

11.Haittu miomaas Gurypsl, orpanndyeHHON rpadukamu pyHkuuid. CrenaTb
YepTeXK.
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y=2-x%; y=X.

12.Pemmmts ypaBHEHUS.

Loy—xy =2(1+xXy);
2. (Y*—3x¥)dy + 2xydx = 0;

13.Haiitu pemienue 3anaun Komm.

3
2 ’y(O):]_’y’(O):_;
COS™ X 5

2. (x* + 1)y +4xy=3,y(0) = 0;

1. y"=

14.CocraBuTh ypaBHEHHE KPUBOW, KOTOpasi MPOXOaUT depe3 Touky A(1; 1),
€CIIM JUIMHA OTpe3Ka, OTCEKAEMOro KacaTeJbHOW Ha ocu Oy, paBHIETCA
ITPOU3BEACHUIO KOOPANHAT TOYKHA KACaHHUS.

15.lano nuHelHOe HeoaHOpoaHoe auddepeHuaIbHoe ypaBHEHHE 2-TO
nopsaaka € IOoCTOAHHBIMHU KOZ)(b(l)I/IHI/ICHTaMI/I. Hatitu yactHoe PCIICHUC, KOTOPOC
YIOBJICTBOPACT HAYaJIbHBIM YCIIOBHAM.

y' —2y'+y=-12c0s2x — 9sin2x, y(0)=-2, y'(0)=0;

16.B uurtanpHOM 3ane 16 y4yeOHMKOB MO TE€OpUU BEPOATHOCTH. M3 HHX 6 B
3enéHoM neperuiére. Hailtu BEpOATHOCTh TOTO, YTO HayJauy B3ATble 2 yueOHUKA B
3€JIEHOM IEPEIIETE.

17.YcTpoiicTBO  CONEPKUT 2  HE3aBUCUMO  pabOTaloOmMUX  DJIEMEHTA.
BeposiTHOCTH OTKasza 3j1€eMEHTOB COOTBeTCTBeHHO paBHbl 0,05 u 0,08. Haiitu
BEPOSTHOCTh OTKa3a yCTPOMCTBA, €CIM IJII ATOTO JOCTAaTOYHO, YTOOBI OTKa3al
XOTs ObI OJTUH DJIEMEHT.

18.BeposATHOCT, TOro, 4YTO TAPTUSI TOTOBBIX MPOJYKTOB COOTBETCTBYET
CTaHIapTy KayectBa, paBHa (0,9. HaliTu BEpOSTHOCTH, YTO M3 S5-TU MapTUH HE
MeHee 4-X COOTBETCTBYIOT CTaH/IapTy KayeCTBa.

19.Cpennuii Bec OBIUKOB, cAaBaeMbix Ha msicokomOuHaT — 400 Kr, cpenHee
KBajpatnuHoe OTkJIOHEeHHE S50 kr. CuuTas Be€C HOPMAIBHO pacHpeacIEHHOU
CIIy4allHOM BEJIMYMHOM, ONMPENEIUTHh BEPOATHOCTH TOTO, YTO BEC HAXOAUTCA B
untepBaiie ot 300 go 500 kr.

20.IL1oTHOCTH pacmpenesieHUs] BEPOSITHOCTH CIIy4ailHOM BEIMYMHBI X 3a/1aHa
byHKIIHMEH:
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0, ecion x <0,
F(x) = Qe *™ ecimm x > 0.
Haiitu 3nauenne Q, M(X), D(X), P(X >1).

3K3AMEHAIIMOHHBIA BUIET Ne 1

1.Matpuusl. Onpeaenurenu MaTpulibl. X cBoiicTBa.
2.ITonp3ysch ONpeneieHHEM MPOU3BOAHOM, BBIUMCIUTHL MPOU3BOJAHYIO IPH

2
X=1 nng pynxuwun Y = X" +1
3.HaiiTu 4YuCIOBBIE XAPAKTEPUCTUKU CIyYalHOW BEIUYUHBI, 3aJaHHOU

3dKOHOM pPacCIIpCaCIICHUA
X -2 | -1 0 1 2
p 011 052 P3 0,3 0,2

OueHouHble cpeacTBa ISl MPOBEACHNUSI IPOMEKYTOYHOM aTTecTAlluN

[IpomexxyTouHas aTTecTanus MPOBOJIUTCS B BUJIE 3a4eTa.

3adeTr BBICTABISIETCS MIPENoaBaTesieM B KOHIIE TIPOXOKIECHUS MPAKTUKH 110
pe3yibTaTaM TEKYIIer0 KOHTPOJS M pe3yjabTaTaM BBIMIOJHEHUS PaCUYETHO-
rpaduueckoit paboThI.

METOANYECKUE MATEPHAJIbIL, ONPEAE/ISIIOIIUE HPOHELY PbI
OLHEHUBAHUSA 3HAHUU, YMEHHNHU, HABBIKOB U (MJIN) OIIBITA
AEATEJIBHOCTH

Texkymmuu KOHTPOJIb
Onpoc Kak CpeACTBO TEKYLIEro KOHTPOJS MPOBOAMTCS B (pOopMe YCTHBIX
OTBETOB Ha BONpPOCHl. CTyAEHT OTBEYAET HA MOCTABJICHHBIM BONPOC Cpasy, BpeMs
Ha MOATOTOBKY K OTBETY HE NIPENOCTABIISAETCS.
[IpakTHueckue 3amaHusl Kak CPEACTBO TEKYILErO KOHTPOJS MPOBOASATCA B
ycTHOM popme. CTyAeHTY BbIIAETCS 3aJlaHue U IpeaocTapisiercs 10 20 MUHYT JJ1s
MOATOTOBKH K OTBETY.

HpOMe)KyTO‘lHaH aTrecranusa
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3a4eT NMPOBOJIUTCS MYTEM MOJBEJICHHS UTOTOB MO pe3yJibTaTaM TEKYIEero
KOHTPOJISI U pe3yJIbTaTaM BBIOJIHEHHS pacueTHO-TpaduyecKoi paboThl.

KoHTpo/ibHBIE MEPONIPUATHS KOTOPbIE IPOBOJATCS 110 OKOHYAHUIO
U3y4YeHHs IUCHHUIIUHBI
DK3aMeH [poBoAMTCa B ycTHOM (¢opme. Bompocel u  3agaHus
IIPEIOCTABIIEHBI IO BCEM pas3enaM IPorpamMMbl: OJAWH TEOPETUYECKHA BOIPOC U
nBe 3a1a4u. [ MOAroTOBKHY K OTBETY CTYJEHTY IIpefocrasisiercs 30 MUHYT.
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