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Pabouast nporpamma cocrasiena ¢ yuetom TpefoBanuii:

¢ [TNOpAdKa OpraHw3alW{ W OCYWECTBICHHN  00pa3oBaTeNbHOH AeSTeNbHOCTH 1O
00pa3oBATEIBHBIM NPOIPAMMAM BHICIIErO OBPA30BAHMS — rporpammanm GakanaBpuara,
HPOTPaMMam  CICLHANNTETA. TIPOrPaMMaM  MArHCTPaTyphl, YTBEPAIECHHOTO NPHKA30M
MHHHCTepeTBa HAYKH W BRICWIETO 06pazoBanns Poccuiickod Denepannn ot 06.04.2021
Ne 245;

. desepanbHOro rocy1apeTREHHOrO 0GPA3ORATENLHOIO CTaHnapra seiciuero obpazoBaHus
MO HANpPaBACHHIO MOAroTOBKA 05.03.06 JIKO:IOMHS ¥ PHPOIONOTH30BAHUS, YTBEPKIACHHOTO
pHKasoM MuHHCTEPCTRAa HayKH W BRICIEro ofipasosanus Poccuiickoli ®eaepaunn ot 07.08.
2020 Ne 894

IIpenonasarenn, noarorosnsume paGouyio nporpamMmy:
e

Crapumii npenojasarens o C.H. Moneanyxa

Pabouast mporpamma pacemorpena Ha sacexannn kadenphi MH(DOPMALMOHHEIX TEXHONIOIHIL,
MaTeMaTHkH 1 Qu3nku (mpotokon Noyg o1 04 (£.2023).

3apexyrommuii kadeapoii (/% I'.B. Koarakosa

e

Pabouas nmporpaMma pexoMeH;I0BaHa K HCMONb3OBANMIO B y4eOHOM Mnponecce MCTOIHYecKoH
KOMHCCHEH (GakynbTeTa NHILERbIX TeXHOTOTHI (1TpoToKON Ne@ 0T /4.££.2023).
7

/
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Ipencenarens meroanueckoil Komucenn 7~ A.K.IInsorap
A P

Pykosoaurens ocHosHoit npodecenonannnoii [/
00pa3oBaTeILHOI POrPAMMBI ®, M. CHeryp




1. Ipeamer. Ilesn u 3aga4u IMCUMILIMHBI, €é MECTO B CTPYKTYype
o0pa3oBaTeJbHOM MPOrPaMMBbI

IlpeamMeT AUCHUIJIMHBI — OCHOBBI TEOPUHM JIMHEWHOW W BEKTOPHOH ayreOpsl,
AQHAJTUTUYECKOM  TEOMETpPUH, MATEMaTHYECKOrO  aHajiu3a, TEOpPHUH  BEPOATHOCTEH U
MaTeMaTUYeCKOI CTaTUCTUKHU.

Heab1o (MCUMITHHBI SBIISETCS:

— Mojdy4yeHue 0a30BbIX 3HAHUN U (HOPMUPOBAHHE OCHOBHBIX HABBIKOB [0 MAaTEMaTHUKE,
HEOOXOMMBIX ISl PEIICHUs 3a]a4, BO3HUKAIOUINX B MPAKTUUYECKON JEATEILHOCTH B IMHUIIEBON
MIPOMBINIJICHHOCTH U MepepadboTKe CENbCKOXO03IHCTBEHHON MPOIYKIIHH;

— pPa3BUTHE JIOTUYECKOT'O MBIIIICHHUS,

— (opmMupoBaHuEe HEOOXOAUMOTO YPOBHS MAaTEMaTHUECKON MOATOTOBKH ISl TOHUMAHUS
JIPYTUX MaTeMaTHYECKUX U MHKCHEPHBIX TUCIUILINH.

OCHOBHBIMH 32Ja4aMU U3yUYEHUS TUCUUILIIUHBI SBIISIIOTCA:

— OBJIaJIeHUE CTYJEHTaMHU OCHOBHBIMH MAT€MATHUYECKHUMHU TOHITHIMH H3y4aeMbIX
pa3iesioB MaTeMAaTUKH;

— YMEHHUE peliaTh TUIOBBIC 3a/1a4¥, MPUOOPETEHHUE HABBIKOB PabOTHI CO CICITUAIBHON
MaTeMaTUYECKOM IUTEpaTypoil;

— YMEHHE UCIOJIb30BaTh MaTeMaTHYECKUU ammapar i PEIICHUs TEOPETHUECKUX HU
MPUKIIAIHBIX 33]1a4.

MecTo IUCHUIIMHBI B CTPYKTYPe 00pa30BaTe/ibHOIl NPOorpaMMbl.

JucuunnuHa «Bpiciias MaTeMaTHKa» OTHOCUTCS K JUCIUILIMHAM 0a30BOM YacTH.

JucnuriuHa OCHOBBIBaeTCs Ha 0a3e MIKOJIBHOTO Kypca MaTEMaTHUKH.

JlucuunnuHa SBISIETCS OCHOBOM IS M3YYEHMs CIEAYIOIIUX IUCUUILIUH: «Dusukay,
«Teopetndeckasi MexaHHKa», «IJIeKTpoTexHHUKay, «lIpomeccbl W ammaparbl MHIIEBBIX
MIPOU3BOJCTBY.

2. IlepeyeHb VIAHUPYEMBIX Pe3YyJIbTATOB 00yUeHMs 10 ANCIMILINHE,
COOTHECEHHBIX ¢ IVIAHUPYEMbIMH pPe3yJbTATaAMHU 0CBOEHHsI 00pa30BaTeIbHOM
NMporpaMmalI

Ob6menpodeccnoHabHbIe KOMIIETEHIIUM U MHIANKATOPbI MX 10CTHKEHU S

Kareropus Kon " HauMeHoBanue | Koxg " HanMEHOBaHUE
obmienpodeccroHanbHbl | obmenpodeccnoHalbHON WHMKATOpa JOCTUKCHHUS
X KOMITETeHIIUH KOMITETCHITHT obmenpodeccnoHaTbHON
KOMIICTCHITUH
OIIK-2. Cniocoben OIIK.2.1. 3Haer U rpaMOTHO
IIPUMEHATH OCHOBHBIE OIEepUpyeT OCHOBHBIMH
EcrectBenHno-
3aKOHBI U METObI 3aKOHaAMU u METOJaMH
Hay4YHBIE IIPUHIIUIIBI N o
HUCCJICIOBAHUU HUCCJIEIOBAHUU
U METOAbI
€CTECTBEHHBIX HaYK 1A €CTECTBEHHBIX HAyK  JJId
pelieHus 3a1a4 peleHus 3a7a4




ACATCIIBHOCTHU

npodeccuoHaIbHON

npodeccuoHaaIbHON
JeSITEIIEHOCTH

OIIK.2.2. Ocy1iecTBiseT
BBHIOOp 3aKOHOB M METOJIOB
HUCClIe0BaHNN

€CTECTBEHHBIX HAayK JJId
pelieHus KOHKPETHON
3amaun  mpodhecCUOHATBLHOM
JIeSITEIbHOCTH

OIIK.2.3.  JlemoHCTpUpYET
yMEHUe IPUMEHSTD
KOHKpETHBbIE  3aKOHBI U
METOJIbl €CTECTBEHHBIX HAyK
IUI. KOMILJIEKCHOTO PEIIEeHUs

IMPONU3BOACTBCHHBIX 3a1a4

3. O0bém MuCcUMNJIMHBI M BUABI Y4e0HOii padoThI

Ounas popma 3aounas Gopma 00yueHus
oOyueHus
00BEM
4acoB 00BEM HacoB
Bunst pabot BCEro BCETO
3a4q.ej./ 3ay.ex./
qacoB |1 2 4acoB 1 2
CEMECTp | CeMecTp CeMeCTp | cemecTp
Obuiast TpyAOEMKOCT 6/216 | 272 | 4144 | 6/216 | 272 | 4/144
JTUCIUTLTAHBI
AymuTopHas paborTa: 100 36 64 100 8 14
Jlexnun 36 14 22 36 4 6
[TpakTHdeckue 3aHATHS 64 22 42 64 4 8
JlaGopatopHble paboThI — - — — - —
Jpyrue Buabl ayAUTOPHBIX 3aHATUN - - - - - —
CamocrosiTenpHas pabora 116 36 80 116 64 130
o0yJaromuxcsi, yac
Bun npomexyTouHol arrectauuu
: 9K3aMEH | 9K3aMeH [DK3aMEH | AK3aMeH | DK3aMEH | dK3aMeH
(3auét, K3aMeH)




4. Conepxanue TUCHUILINHBI

4.1. Pa3nenbl JMCUMIIMHBI U BU/IbI 3AHATHH (TeMATH4YeCKHUI IJIaH).

Ne
W Pasnen nucruninHel JI 113 JIP CPC
Ounast popma o0ydeHUS
1 DJIEMEHTHI JITHEHHOW U BEKTOPHOMN anreOpsl, 4 10 B 23
" | aHaNMUTHUYECKON reoMeTpuH
BBenenue B MaTeMaTHYECKUN aHAJINS.
2. JluddepennuanbHoe ucurciacHue GyHKIIUHA OTHOM 10 14 — 30
MepEMEHHOMN
3. |HeompeneneHHslil 1 OnpeieeHHbI HHTETpal 8 18 - 25
4. | AuddepenunanbHble ypaBHECHHS 6 14 - 20
5. | Teopust BeposiTHOCTEMH 8 8 - 18
Bcero 36 64 _ 116
3aounas popma o0ydeHUS
1 OJeMeHThI JIMHEHHON 1 BEKTOPHOM anreopsl, 9 i B 40
" |aHaIMTUYECKON reoMeTpuu
BBenenue B MaTeMaTHYECKUI aHAJIN3.
2. | duddepenunanbroe ncuncinenne GyHKIUN OTHOM 2 4 — 45
MIEPEMEHHOMN
3. |HeompeneneHHslit 1 onpeneeH bl HHTErpal 2 4 — 40
4. | AuddepenunanbHble ypaBHEHUS 2 4 — 40
5. | Teopus BeposiTHOCTEMN 2 - - 29
Bcero 10 12 - 194

4.2. Conepxanue pa3iejioB y4eOHON JUCHUIIIMHBI.

Paznes 1. DiieMeHTHI JIMHEHOI H BEeKTOPHOH aJredpbl, aHATNTHYECKOI reOMeTpHH.

Tema 1. D1eMeHTHI THHEHHON aMredpbI.

Martpuuel. Buasl matpun. JIuneliHble onepanuu Hal MaTpULAMU: YMHOKEHHE MaTPULIbI
Ha YUCJIO, CJIIO)KEHHUE U BBIYMTAaHUE MATPHL], IPOU3BENCHUE MATPHIL.

Onpenenurens maTpuibl. CBOMCTBA onpenenuteneid. Beiuncienue onpeaenurenei 2-ro
U 3-T0 nopsAaKoB. MUHOpPHI M anredpanueckue jaomnoiHeHus. Teopema Jlamnaca, BeIYMCICHHE
onpeAeNuTene N-ro NopsIAKOB.

OO6parHas MaTpuna. AJITOPUTM HaXOXKAECHUS OOpaTHON MaTPHILIBI.

CucreMbl JIMHEHWHBIX aireOpavyeckux ypaBHeHuM. Pemienne cucreM JHUHEHHBIX
ypaBHeHHii 1o popmynam Kpamepa, ¢ moMolsio o6paTHON MaTpHibl 1 MeToAoM ["aycca.

Tema 2. BeKTOpbI HA IJIOCKOCTH U B POCTPAHCTBE.

Bextop. Moayns BekTopa. JIuHeliHble onepauuu Haja BekTopamu. KosmHeapHble
BEeKTOpa. Pa3ioxkeHne BeKkTopa o KOOpANHATHBIM OCSIM.

CkansipHO€, BEKTOPHOE M CMEIIAHHOE MPOU3BENEHUS BEKTOPOB. MEXaHUYECKUI CMBICI
CKAJIIPHOTO MPOU3BEICHHUS. [ €OMETPUUECKUI CMBICII BEKTOPHOTO ¥ CMEIIAHHOTO TPOU3BEACHUI
Y MX IIPUIIOKEHUS.

Tema 3. IIpsimMast IMHUSA U KPUBbIE 2-T0 MOPAIKA HA MJIOCKOCTH.



PasnuuHble BUABI ypaBHEHUS NPSMON HA IUIOCKOCTU: YPAaBHEHHE IPSIMOU, MPOXOIAIIEH
yepes ABE TOUKH; KAHOHMYECKOE yPAaBHEHUE MPSAMOW; ypaBHEHUE MPSMOU C 3aJaHHBIM YIJIOBBIM
K03 PHULIMEHTOM; YpaBHEHHUE MPSMON B 00ILEM BHJIE; YPaBHEHHUE MPSMON B OTpE3Kax.

B3aumHoe  pacnosiokeHMe ~— ABYX ~— NPSAMBIX:  YCIOBUE  MNApaJUICIbBHOCTH U
MEPIEHANKYIISIPHOCTH. YTOJ MEKY MPSAMBIMHU. PacCTOSHUE OT TOUKHU 1O MPSIMOIA.

Kpussie BTOpOro nopsaka: OKpyxKHOCTb, 3JUIUIIC, runepoosa, napadona. Onpenenenus,
KaHOHHUYeckHe ypaBHeHus. [loctpoenue rpadukos.

Tema 4. AHaJuTHYECKAsI TeOMETPUS B IPOCTPAHCTBE.

PasnuuHble BUIIBI ypaBHEHUS IUIOCKOCTH: YPAaBHEHHE IUIOCKOCTH, IIPOXOASAILEH Yepe3 TpU
TOYKH; YPaBHEHHE IJIOCKOCTU 10 TOYKE M BEKTOPY HOPMAJM; ypaBHEHHE IIJIOCKOCTU B OOLIEM
BH/JIC; YPABHEHME INIOCKOCTH B OTpe3Kax. B3auMHOE pacnosioKeHue IBYyX IUIOCKOCTEH: yCIIOBUE
NapaJUIEIbHOCTH U MEPIEHANKYIIIPHOCTH. YTOI MEXIY IUIOCKOCTSMU. PaccTosHMe OT TOYKH 10
IIJIOCKOCTH.

Pasnnynble BUBI ypaBHEHHs NIPSMOM B IPOCTPAHCTBE: YPABHEHUE MPSIMOU, TPOXOLALIECH
yepe3 [B€ TOYKH; KAHOHUYECKOE YpPABHEHUE IPSMOM; YpaBHEHHE NPAMOU B NapaMETPUYECKOM
Buje. BsaummHOe  pacnonoxkeHue — ABYX ~— NPSAMBIX:  YCIOBUE  IApaJUICIBHOCTH U
NEPHEHAUKYIIIPHOCTH IPSMBIX. YTOJ MEXAY IPSIMBIMHU.

B3aumHoe pacnosnoxkeHue MNpsSMOM UM IUIOCKOCTH: YCIOBUE IAPAJUIEIbHOCTH MU
NEPIEHAUKYJIIPHOCTH MPSMOM U INIOCKOCTU. YTOJI MEXKIy IPSIMOM M IIOCKOCThI0. Haxoxnenue
KOOpJMHAT TOYKH [IEPECEUEHUS IPAMOH U IIJIOCKOCTH.

Paznen 2. BBenenne B mareMaruueckuid anaiau3s. JAuddgepennuanbHoe ucyucjaieHue
(pyHKIUH OJHOI ITepeMEeHHOM.

Tema 5. ®ynknus. Cnocodsbl 3a1aHNs, CBONHCTBA, TPA(UKH.

@OyHkius, crnocodbl 3aaaHus ¢GyHkuuu. OOnacTe ompeneneHuss U 00JacTh 3HAYEHUH
¢yuknuu. CpoiicTBa (YHKIMHU: YETHOCTh, HEUYETHOCTb, MOHOTOHHOCTb, IE€PUOJUYHOCTD,
oOpatumocTh. OCHOBHBIE JIEMEHTApHbIE (PYHKIIUH, UX CBOICTBA U rpaUKH.

Tema 6. IIpenes pyHKIUM U HENPEPHIBHOCTb.

IIpenen uucnoBoit mocnenosarenbHocTH. DyHkums. Ilpegen QyHKIuM B TOuke M Ha
o6eckoneyHocTH. OCHOBHBIE TEOPEMBI O TIpesiesiax. beckoHeuHo Malible 1 OECKOHEYHO OOJIbIIne
(GyHKLNU U UX CBOMCTBA.

Brruncnenue npenenos ¢pyHkuuu. Bunsl HeonpeaeneHHocTel U ux packpbitue. [lepsbiit
U BTOPOI 3aMeyaTesbHbIe MpeieNbl. DKBUBAJICHTHO Majible (YHKIIUH.

HenpepriBHOCTh QyHKIMHN. TOUKH pa3phiBa.

Tema 7. IlponsBoanas. nddepenuupoBanue GyHKIMii.

3ajauy, NOpUBOJAIIME K TOHATUIO Tpou3BoAHOM. OmpeneneHue MPOU3BOIHOM.
I'eomeTpuyeckuii CMBICH IPOU3BOJHOM. MeXaHMYeCKHii CMbICH Mpou3BOAHOM. IIpaBuna
muddepernpoanus. Tabnuia IpOU3BOIHBIX JIEMEHTAPHBIX (QYHKITHIA.

Cnoxnas ¢Qynkuus. Haxoxaenue npou3BOJHON CloXHOM — QyHKumu. Tabmuna
MIPOU3BOJHBIX CIOXKHBIX (PpyHKIMI. Haxoxaenne mpou3BoaHOM (PYHKITUN 3aJaHHBIX B HESIBHOM
Buze. Haxoxxaenne npous3BoaHbIX (DYHKIMH 33JJaHHBIX B MapaMmeTpuyeckoM Buae. [IponsBoaHbie
BBICIIUX MOPSIIKOB.

Tema 8. JuddepenuupoBanue d¢yuxkumii. dudpdepenuunan. Teopemsl o
aupdepeHuMpyeMbIX GyHKIHMAX.

Teopema ®epma M ee NMPUMEHEHHE K HAXOXKICHUIO HAWOOJBIIEr0 W HAWMEHBIIETO
3HaueHnil pynkuuu. Teopema Posst, Teopema Jlarpanska, reopema Komu. [Ipasuno Jlonurans.

Tema 9. IlpumeHeHHe NPOU3BOAHOM sl HccaenoBaHusA (QyHkouid. PDyHknUu
HECKOJIbKHUX NepeMeHHbIX.

VYcinoBust MOHOTOHHOCTH (yHKUMH. KpuTndeckue TOUKH. ODKCTPEMyMBI (YHKIHU.
Heo6xonumoe u 10cTaTOYHbIE YCIOBUS SKCTPEMYyMa.

HccnenoBanue BBIMYKJIOCTH (GYHKUMU. JlOCTaTOUHBIE YCIIOBHSI BBIMYKIOCTH U
BOrHyTOCTH QyHKIIMH. Touku nepernda. Heobxonumoe n J0CTaTOYHOE YCIIOBHE IEeperuoa.



AcumnroTsl ¢pynkuuid. Cxema noiHoro uccienoBanus ¢ynkuuu. Iloctpoenue rpaduka
(GYHKIMM Ha OCHOBAaHHMH MPOBEACHHBIX MCCIICIOBAHHA.

OyHKIMS HECKOJIBKHUX MepeMeHHbIX. YacTHble nmpousBoanble. Auddepenunan GpyHkmm
HECKOJIBKUX NePEeMEHHBIX.

Pa3nen 3. HeonpenesieHHbIii U onpeiesiIeHHbI HHTErpal.

Tema 10. Heonpenenenublii muHTerpajj. OcCHOBHbIE MeTOAbl HHTETPUPOBAHMSI.

[lonsatue mnepBooOpa3HOM (YHKUMHM H HeompeneneHHoro wuHTerpana. CBoiicTBa
HEoIpeAeNIeHHOro nHTerpaia. Tabaua OCHOBHBIX HHTETPAJIOB.

OcCHOBHbIE METOJbl HMHTEIPUPOBAHUSA: METOJ HENOCPEICTBEHHOIO WMHTEIPUPOBAHUSA,
METO/1 3aMEHbI IEPEMEHHON, METO/] UHTETPUPOBAHMS 10 YACTSIM.

Tema 11. UnTerpupoBanne panuoHa IbHbIX APO0EH.

Hekotopeie cBeneHus o painuoHaibHBIX (GYHKIUSAX. VHTErpupoBaHue panroHaIbHBIX
¢ynkuunii. MHTErpHipOoBaHne 3JeMEHTapHBIX 1podel. MeTo HeonpeaeaeHHbIX K03 puimueHTos.

Tema 12. UnTerpupoBanne HEKOTOPbHIX TPUTOHOMETPHYECKHUX U HPPANUOHATBHBIX
(pyHKIMi.

NuTerpupoBanne HEKOTOPBIX UPPALIMOHAIBHBIX (QYHKITUH.

WuTerpupoBanue HEKOTOPHIX TPUTOHOMETPUUYECKUX (PYHKIIUH.

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

OnpeneneHHblil HHTErpail. 3aa4u, NPUBOASIINE K TOHITHIO ONPEAEIEHHOT0 UHTErpaa.
OmnpeneneHHblit HHTErpai u ero cBoicTBa. @opmyna Hetotona-JleloHua.

MeTo HENOCPEICTBEHHOIO HHTErPUPOBAHUS, METOJ MHTETPUPOBAHHS IO YacTSIM U
METO/1 3aMEHbI IEPEMEHHOU B OIPEACIICHHOM UHTErpale.

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

[IpunoxkeHue ompeereHHOro MHTerpaja K BBIUYUCICHUIO TUIOMIAN MJIOCKONH (QUIyphl B
JIEKapTOBbIX KOOpAUHaTax. Beruucienne o0bema Tena BpaiieHus. Borarcnenue 1amHbl JyTH.

[IpuiioskeHne ONpeNeIeHHOr0 UHTErpaa K BBIYMCIEHUIO MacChl, MOMEHTOB MHEPLIUU U
KOOpJMHAT LEHTPA TAKECTU Tea.

Paznen 4. Iudpepennuaibabie ypaBHeHHS.

Tema 15. dud¢epenunanbubie ypaBHeHusi 1-ro nopsinka. JAuddepeHunaibHbie
YPABHEHHMA C Pa3AeISIOMUMUCS epeMeHHbIMH.

Huddepenunansuble ypaBHeHus. OOmme M yacTHble perieHust auddepeHantbHbIX
ypaBHeHuil. Juddepenuunansusie ypaBHenus 1-ro nopsiaka. JuddepeHnunanbHble ypaBHEHUS C
pa3eNsIIoIUMHCS TIEPEMEHHBIMHU.

3anaya Kommu. TeopeMa o cyliecTBOBaHUY M €IMHCTBEHHOCTHU peleHus 3aaauu Kommn.

Tema 16. OnHopoanble, JuHeiiHble TU¢depeHnnaTbHbIC YPABHEHUS] U YPABHEHUS
bepnyanu. Ilpumenenue aupdepeHUHANBHBIX YpaBHEHHMH B 3aJa4dax NHINEBOH
TeXHOJIOTHH.

Jluneiinple W OJHOpOAHbIE Ju(GepeHIaTbHble YpPaBHEHUS MEPBOrO  MOpsIKA.
Huddepennmansupie ypaBHeHus bepHysn.

Pemenne XxuMHUYECKUX 3a7a4 MpHU NOMOIIM JTU(EpEeHINATbHBIX YpaBHEHUN: 3aKOHbI
peaxuy MepBOro U BTOPOro MOPSAIKOB, 3a7jaul Ha KOHIIEHTPAIMIO pacTBOpa.

Pemenne Qusnueckux 3agady mpu nomMouy TudQepeHHaTbHbIX YPAaBHEHUNA: 3aKOH
OXJIQKJIEHUS TeJla, 3a/1a4i Ha BHITEKAHUE JKUIKOCTH.

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

Juddepennunanbable ypaBHEHUS BBICIINX MOPSAKOB. Juddepenpanbable ypaBHEHUS 2-
ro mnopsaka. duddepeHunanbHble ypaBHEHHMsI 2-TO TOpPSAIKA, JOMYCKAIOIIUME TOHM)KEHHE
HOpsAJKA.

Tema 18. Jluneiinble audPepeHnuaJIbHbIE YpaBHEHHUS 2-T0 MOPSAKA C
MOCTOSTHHBIMH KO3(p(PUIMEHTAMH.



Jluneitnpie ogHOpOaHBIC MU epeHInanbHbIe YpaBHEHHS 2-TO MOPSIKA C MOCTOSHHBIMU
koadurmentamu. JIuHeitHbIe HEOTHOPOAHBIC MU PEepeHIIMATbHBIE YPABHEHHS 2-TO MOPSIKA C
MOCTOSIHHBIMU K03((puiimeHTaMu 1 mpaBoii 4acThio CHEIMATBHOTO BHT

Tema 19. Teopusi BeposiTHOCTEH.
Bunbr coObituii. TeopeMbl CIOXKEHHS U YMHOKEHUsl BeposiTHOcTed. [1oBTOpHBIE HCIIBITaHMSL.
Cxema bepnymnu. CnydaitHag BennunHa. QYHKIMS U IUIOTHOCTH pacrpeseneHus. YuciioBbie
XapaKTEPUCTUKU. 3aKOHBI PACIIPEAETICHUS



4.3. IlepeyeHb TeM JIeKIM.

O0BéM, yac
Ne
i Tewma nexuu dbopma oOyueHus
OYyHas |3aoyHas
Pa3nes 1. DieMeHTHI JIMHEHHOM M BEKTOPHOMH aaredpsl, 4 5
AHAJIMTHYECKON reoMeTpuu
1. |Tewma 1. DeMeHTHI TMHEHHOW anTeOpHI. 2 —
2. |Tema 2. BekTopsl Ha TUIOCKOCTH U B IPOCTPAHCTBE. - 1
3. | Tema 3. Ilpsimast TMHUS U KPUBBIE 2-TO MOPSAKA HA TIIOCKOCTH. - 1
4. |Tema 4. Ananutuueckasi Te€OMETPUs B IPOCTPAHCTBE. 2 —
Pa3nen 2. BBenenue B MaTeMaTHYeCKUIl aHAJIU3. 10 5
JAuddepenunanbroe ucuncieHne GyHKUUM 0JHON NMepeMeHHO
5. |Tema 5. ®ynkuusa. CriocoObl 3ajaHus, CBOWCTBA, TpaQUKU. - -
6. |Tewma 6. [Ipenen ¢pyHKINMM M HENPEPHIBHOCTB. 2 -
7. |Tema 7. [IpousBonnas. luddepenunpopanue GyHKIUN. 2 1
8 Tema 8. Iuddepennuposanue pynkumii. Juddepenmnnan. TeopeMsr 3 B
" | o muddepeHnnpyeMbIx QYHKIUAX.
9 Tema 9. [IpumeneHre TPOU3BOAHON /IS UCCIIEIOBAHUS (DYHKIIMI. 3 1
" | OyHKIIUY HECKOJIbKUX MEPEMEHHBIX.
Pa3nen 3. HeonpeneneHHbIi U onpe/ie/IeHHbIH HHTErpaJ 8 2
10. Tema 10. Heonipenenennbiii uuTerpai. OCHOBHBIE METObI 5 1
WHTETPUPOBAHUSI.
11. | Tema 11. MaTerprpoBanre parmoOHAIBHBIX IPOOCH. 2 -
12 Tema 12. UnTerpupoBanne HEKOTOPBIX TPUTOHOMETPUUECKUX U B
" | uppanmoHanbHBIX QYHKIUH.
13 Tema 13. Onpenenennbiit unTerpan. OnpenencHue, CBOMCTBA U 9 1
BBIUHCIICHHE.
14. | Tema 14. Ilpumenenue omnp. MlHTErpana B reoMeTpry U MEXaHHKE. 2 —
Paznen 4. ludgdepennnanbHbie ypaBHEHHUS 6 2
15. | Tema 15. 1Y 1-ro nopsinka. 1Y ¢ pa3znensitoniuMucs nepeMeHHbIMU. 2 1
16 Tema 16. Ognoponnsle, nuHelnHble 1Y n ypaBHeHus bepHymin. 5 B
" | [Ipumenenne 1Y B 3a1ayax NUIIEBON TEXHOJIOTHH.
17 Tema 17. 1Y 2-ro nopsiaka. 1Y 2- mopsiaka, JomycKaronme 2 3
MOHIDKEHUE TMOPSIIKA.
18 Tewma 18. JIuneitnsie /{Y 2-ro nopsaka ¢ HOCTOSHHBIMA i 1
" | ko3 Punmenramu.
19. | Tema 19. Teopust BepsTHOCTEIH. 8 2
Bcero 36 10




4.4. [lepeyeHb TeM NPAKTHYECKUX 3aHATHI (CEMHUHAPOB)

O0BéM, yac
Ne
i Tema mpakTHUYECKOT0 3aHATHS (CEMUHApa) dbopma oOyueHus
OYyHas |3aoyHas
1 2 3 4
Paznea 1. 3.]16Mf3HTLI JIMHEHHOI ¥ BEeKTOPHOIi ajaredpsl, 10 1
aHAJUTHYECKOI reoMeTpuu
1 Tema 1. Onpenenurenu. Penenne cuctem JUHEHHBIX YpaBHEHUH 110 2 3
" | popmynam Kpamepa u meronom ["aycca.
5 Tema 2. Bextopsl, TuHeiHbIe onepanuu. CKaxspHOe MpoU3BeIeHIE 5 B
BEKTOPOB.
3 Tema 3. BekTopHO€E U cMEIIaHHOE IIPOU3BEJIEHUE BEKTOPOB, UX 2 1
HPUII0KEHUS.
4. |Tema 4. IIpsiMast TMHMSI HA TUIOCKOCTH. 2 -
5. |Tema 5. Kpussle 2-ro nopsiaxa. 2 —
6. |Tema 6. AHaJIMTHUECKAsi TEOMETPHUS B IPOCTPAHCTBE. - —
Pa3gen 2. BBenenue B MaTeMaTHUYECKHUI aHAJIN3. 14 3
AuddepenunanbHoe ucuncjieHe GyHKIUN OHOM MepeMeHHOM
7 Tema 7. ®ynkun. CriocoObl 3a1anus, cBoicTBa, rpaduku. [lpenen 9 3
byHKINH.
Tema 8. Brruucnenue npenenos GyHKuuu. Packpoitie
8. 10| oo 2 -
HeolpeaeneHHoCcTeN |—|,|—|.
'
9. |Tema 9. 1-ii u 2-if 3aMevaTeNbHbBIC TPEEIBL. 2 —
10, Tema 10. Mexanuueckuii 1 reOMETPUUECKUN CMBICI IIPOU3BOTHOM, 5 5
JnddepennpoBanyie 371€MEHTapHON U CII0)KHON (QYHKIIMH.
11, Tema 11. IIpousBoanble BeIiCIIUX NMopsakoB. JuddepenupoBanue 2 i
HESIBHO M MapaMeTPUUECKH 3a1aHHbIX (QYHKIUI.
12. | Tema 12. Tuddepenuman Gynkun. [Ipasuno Jlonurans. 2 -
13. | Tema 13. MccnenoBanue QyHKINI M TOCTPOSHHUE MX TPAPHKOB. 2 1
Pa3nen 3. HeonpeneneHnublii U onpeieleHHbIA HHTErpaJi 18 3
14, Tema 14. Heonpenenenuslii uaTerpai. Hemocpeacrsennoe 2 1
UHTETPUPOBaHUE.
15. | Tema 15. MHTerpupoBanue 3aMeHON NEPEMEHOM U 10 YACTSIM. 2 1
16. Tema 16. nTerpupoBanue paioHalbHBIX Ipobeit. IHTerpupoBanue 6 B
TPUTOHOMETPHUYECKHUX (YHKIIUH.
17. | Tema 17. UnTerpupoBanue HEKOTOPBIX HPPALIHOHAIBHOCTEH. 2
18. Tewma 18. OnpeneneHHbIi nHTErpai. ['eoMeTprudecKuil CMBICIL. 5 1
Brlunciienue onpeneaeHHoro HHTerpaia.
19. Tema 19. Breruncnenue miomaaei miockux Guryp, o0beMoB Tel 4 i
BpallleHUsl U KOOPAMHAT IIEHTPa TSHKECTH.
Pa3nen 4. luddepennuaibubie ypaBHEHUS 14 3
20. Tema 20. ud. Yp-1. 1-ro nopsaka. Ob1iee n 4acTHOE peIieHusl. 9 1
Jud. Yp-1.1-ro nopsiaxa ¢ pa3aensomyuMucs NepeMEeHHbIMH.
21, Tema 21. Tud. Yp-1. 1-ro nopsiaka: OAHOPOAHBIE, INHEHHbIE U 4 1
ypaBHeHus1 bepHysu.
22, Tema 22. Pemenne npukiIaaHbIX 33724 B TUIICBON HHKCHEPUH C 2 B
noMoIIbI0 A depeHnnanbHbIX ypaBHeHUH 1-To nmopsiaka.




1 2 3 4
23 Tewma 23. lud. Yp-1. 2-ro nopsiaka, J0MyCKarONe TOHKCHHIE 9 i
HOpSIJIKA.
24 Tema 24. Pemenune nuHEHHBIX Aud. Yp-i. 2-T0 mOpsaKa ¢ 4 1
" | mocTossHHBIMU KO3 DUITEeHTaMH.
Pa3nen 5. Teopusi BeposiTHOCTEH. 8 2
25. | TeopeMbl COXKEHHS U YMHOXCHHS BEPOSTHOCTEH. 2 1
26. | Cxema bepnysmm 2 -
27. | CnyvaiiHas BeIUYHHA. 2 -
28. | 3akoHBI pacrpeaesieHus CIy4aiHOW BeTMYUHBI. 2 1
Bcero 64 12

4.5. Ilepeyenn TeM J1a00PaTOPHBIX padoT.

He npenycMoTpeHsl.

4.6. Buabl caMocToATeIbHOI pa0oThl CTYICHTOB H NepeYeHb Y4eOHOo-
METOINYeCKOro odecrne4eHus J1JIs CAMOCTOATEIbHOI padoThl 00y4arOIIMXCH.

4.6.1. IloAroTOBKA K ayAUTOPHBIM 3aHATUIM

B xome unekuuii paccMaTpuBarOTCS OCHOBHBIC BOIPOCHI HM3y4aeMOro paslena u
AJITOPUTMBI PCIICHHA TUIIOBBIX 3aJa4, ACIAOTCA aKICHTBI Ha HanOO0JIEEe CIOKHBIX IIOJIOKCHUAX,
KOTOPBIC JIOJDKHBI OBITh MPHHSTHI CTYJCHTAMHU BO BHHUMaHWE. MaTepualibl JICKIUN SBISIOTCS
OCHOBOHU IJId TIOATOTOBKU CTYACHTA K IPAKTHYCCKUM 3aHATHAM.

OCHOBHOH I1IeNBI0 TPAKTHUECKUX 3aHATHH SBISETCS 3aKpEIUIeHHe HaBBIKOB IPUMEHEHUS
MAaTEMAaTUYCCKUX METOA0B IJId PCIICHUA MPUKIAAHBIX 3aa4; KOHTPOJb 3a CTCIICHBIO YCBOCHUSA
NPONUIEHHOTO MaTepuajia M BBIMOJTHEHHEM CTYIEHTAMH CaMOCTOSITENbHOM paboThl, a Takke
OoJtee TIIy0OKOE pacCMOTPEHHE HanbOoJIee CII0KHBIX BOITPOCOB U3y4aeMOU TEMBI.

[ToarotoBka CTYAEHTOB K MPAKTUYECKHM 3aHITHUSIM 3aKJIIOYAeTCS: B M3YyYCHHH paHee
HpOLII/ITaHHOI\/JI npenoaaBarCyiceM JICKOUKW 110 TEME 3aHATUSI, B TIIOATOTOBKE OTBETOB Ha
TEMaTHYeCKHE  BOMPOCHl, CHOPMYIHMPOBAHHBIE B  METOAMYECKUX  YKa3aHUAX  JUIA
CaMOCTOSITEIbHOW paboThl CTyneHTOB. I[Ipm HEoOXOaUMOCTH, HJisi MOATOTOBKA OTBETOB Ha
BONPOCHl CTYJAEHT H3y4aeT PEKOMEHJOBAHHYIO JIMTEepaTypy; B pEIICHWH THIIOBBIX 3ajad,
MPUBCACHHBIX B MCTOANYCCKUX YKA3aHUAX IJIA CaMOCTOSITEIILHOU pa6OTI>I CTYACHTOB.

CaMocTtosiTenbHass paboTa MOXKET BBINONHITHCS B OOBIUHBIX YYEOHBIX ayTUTOPHUSX, B
AyIAUTOPUAX 06OPYJIOB3HHBIX KOMIIBIOTEPaMH C BBIXOJOM B I/IHTepHCT, a TAaKXX€ B YHUTAJIBHBIX
3amax OWONMMOTEKH, TJAE MOXKHO TIONYyYUTh HEOOXOJUMBbIE METONWYECKHUE VYKa3aHUA W
CIIE[HAIBHYIO JINTEPATYPY MO TUCIUTUINHE.

4.6.2. IlepeyeHb TeM KypPCOBbIX padoT (IPOEKTOB).

He npenycMoTpeHsl.
4.6.3. Ilepevyenb TeM pedepaToB, pacueTHO-rpaguIecKux pador.

Ne
/ Tewmbl pacueTHO-TpaduyecKoil paboThI
n/n
1. |IIpenensl u HenpeprIBHOCTD. [Ipon3BoiHast pyHKIMY U ee TPUMEHEHHE.
2. |WHTerpanpHOE MicuucieHne GYHKIMKA 0JTHOW TIEPEMEHHOM .
3. |duddepennmanpabie ypaBHEHUS.




4.6.4. IlepeyeHb TeM M Y4eOHO-METOAUYECKOT0 OOecnevYeHUs IJIsi CAMOCTOSITeIbHOI
padoThI 00y4aromuxcs.

No Tema O0BéM, yac
I /;1 CaMOCTOSTEIIbHON Y4eObHO-MeToAnIeCcKOe 00eCTIeUeHIE dhopma oOyueHus
paboThI OYHas |3aoyHas

1 2 3 4 5

JIuHeiiHasi, BeKTOPHas ajredpa u

Pa3zjgen 1. DiieMeHTHI | aHATUTHYECKasi reoMeTpusi. MeToanueckue
JINHEHHOI U BEKTOP- |YyKa3aHUs U MHAUMBUyAJIbHBIC 3a1aHUS IS
HOIf aIre0pbl, aHAJH- | CTYJICHTOB HH)KCHEPHBIX CIICIIMAIbHOCTEH. /
TH4eckoi reomerpuun |JI.M.JIleBu, A.B.KoBans. — Jlyranck, u3a-so

23 38

JIHAY, 2009.
1 Tema 1. DnemMeHTEI Crp.4-14, 46-47 5 5

JIMHEIHON anreopsl.

Tema 2. BekTopsl Ha

2. |IUJIOCKOCTH U B Crp. 15-22, 48-53 8 10
MIPOCTPAHCTBE.
Tema 3. [Ipsimas nuHuA

3. |4 KpuBbIE 2-TO TOPSA- Ctp.28-34, 54-55 8 12

Ka Ha IIJIOCKOCTH.

Tema 4. Ananutu-
4. |9eckas reoMeTpHs B Ctp.38-43 8 10
MIPOCTPAHCTBE.

IIpeneas! u Ilpeneas! 1 HENPEPLIBHOCTH
¢pyuxuun. Ilponssognas pyHkuum u ee
npuMeHeHune. MeToau4eckne yKa3aHus K
MHIUBUAYAIBHON U CAaMOCTOATEIbHON padoTe
IUIST HOATOTOBKH crerrannctos OKP 25 40
«bakanaBpy» Hampasnenus 6.051701
«[TumieBsie TexHOMOTHK U MHXKeHepus». | C.H.
[lonennyxa. — JIyranck, usa-so JIHAY,
2021r..

Pasznea 2. BBenenne B
MaTeMaTH4YeCKUil
anayu3. luddepen-
HHMaJTbHOE HCYHUCIIe-
HHe PYHKIUH OHOM
nepeMeHHOMn

Tema 5. @yHKIMS.
5. | CnocoOsbl 3a1aHus,
CBOMCTBA, rpauKH.

H.C. bepman «/IuddepennumansHoe u

WHTETpajgbHOE ncunciaenuey», Ctp.17-24 10 8

Tewma 6. [Ipenen
6. | bynkMu n Crp.3-6, 28-33 12 6
HETPEPHIBHOCTD.

Tema 7. [IponsBoaHasi.
7. | AuddepenunpoBanue Ctp.6-9 14 8
GyHKIHi.

Tema 8.
8. | Auddepennupoanme Crp.10, 21, 40-43 16 8

GbyHKIHi.

Tema 9. [Ipumenenune
9. | mpousBoaHOM IS Crp.10-14, 24-27 13 10
HCCIIENOBaHUS




(hyHKIUH.

HNHTerpajibHoe ucuncieHue GyHKuuu

Pasznea 3. O/IHOI epeMeHHOH 1 ero NpuMeHeHHe.
Heonpenesennnlii 1 | MeTonuueckue ykazaHus K MHIUMBUYAJIbHON 2 40
onpeeleHHbIH U CaMOCTOSITENIbHON paboTe JUIsl CTYJEHTOB
HHTErpaJ WHKEHEepHbIX crieruanbHoctei. / C.H.
[Tonennyxa. — JIyranck, u3za-so JIHAY, 2020r.
Tema 10. Heonpene-
10, | [ HHDI HHTETPRL Crp.3-12, 38, 41,43 10 8
OCHOBHBIE METOBI
WHTETPUPOBAHUS.
Tema 11. UnTerpu-
11. | poBanue paruo- Crp.14-20, 44 6 10
HaJIBHBIX JpOo0ei.
Tema 12. UnTerpu-
pOBaHUE HEKOTOPBIX
12. | TpuroHoMeTpUYECKUX Ctp.20-26, 46 10 10
Y UppaLMOHATBHBIX
byHKIHi.
Tema 13. Onpenenen-
13, | Hptit muTerpar. Onpe- Crp.27-28, 48 7 6
JieTICHUEe, CBOMCTBA U
BBIUHCIICHHE.
Tema 14. [Ipumenenue
14. | onpeneneHHoro Crp.29-35, 50,53 7 6
WHTErpaa.
JAu¢ppepenunanbHbie ypaBHEHHU.
Metoanueckue ykazaHus JUis
Pa3znen 4. WHJIMBUIYAJIbHOM U CAMOCTOSITEIHHOM pabOThI
JMuddepenunanbubie |15 TOATOTOBKU 0aKaIaBpOB HAMIPABICHUS 22 40
yYpPaBHEHHA 6.051701 «ITumeBbie TEXHOIOTHH U
urkenepusi». / C.H. Ionennyxa. — JIyraHck,
m3a-so JIHAY, 2013.
Tema 15. 1Y 1-ro
15, | opnka. JIV ¢ Crp.6-17, 35,43 10 10
pa3AemsIomUMUCS
MIepEMEHHBIMH.
Tema 16. OgHopon-
Hble, JnHEWHbIe Y u
16, | YPABHCHHS bepHYILIH. Crp.8-11, 26-31, 43, 48-49 20 14
[Ipumenenue /1Y B
3aJjayax MUIIEBOM
TEXHOJIOTHH.
Tema 17. 1Y 2-Tt0
nopsiaka. Y 2-
17. |mopsnxka, nomyckaro- Crp.17-20, 40 5 6
e TIOHW)KEHUE
NopsiKa.
Tewma 18. JIuneitnsie
JY 2-ro nopsinka ¢
18. Crp.21-23, 40, 53 8 10

MOCTOSTHHBIMA
KOA(QPHUIIMEHTaAMH.




Pasznea 5. Teopusi BeposITHOCTEN U MaTeMaTH4YeCKasi
Teopus CTATHCTHUKA.
BEPOSITHOCTEI. Mertoauueckue ykazaHusi K MHAMBUIYaIbHON 29 36
U CaMOCTOSITETILHON paboTe ISt CTYJCHTOB
HHKEHEPHBIX crenuansuocreit. / C.H.
[Tonennyxa. — Jlyranck, u3a-so JIHAY, 2010r.
Tema 19.Teopemsi
CJIOXKEHUS U
19. 5 9
YMHOXKEHUS
BEPOSITHOCTEM.
Tewma 20.
Cxema bepnymnu.
20. Py 6 9
Tema 21. Cnyuaitnas
BEJIMYMHA.
21. 5 9
Tewma 22. 3akoHbI
acrpesesieHus
20, |PACTIPEACT 6 9
CIIy4aiiHOU BEJIMYUHBI.
Bcero 116 194
4.6.5. Ipyrue BUABI CAMOCTOSATEIbHOI PadoThI CTY/AEHTOB.
He npenycmotpeHo.
4.7. IlepeyeHb TeM H BH0B 3aHATHI, IPOBOAMMbIX B HHTCPAKTHBHOU (popme
Ne WuTepaxktuBHbii | O0bEM,
dopma 3aHATUA Tema 3anaTus
n/m METOJ yac.

5. ®oH/1 OLIEHOYHBIX CPEACTB /UIsl MPOBEAEeHH s IPOMEKYTOYHOM
arrecTanuu

[TonHOe onucanue GoHa OLIEHOUHBIX CPEJICTB TEKYIEH 1 IPOMEKYTOUHOM aTTecTallluu
00y4aromuxcs ¢ epeyHeM KOMIETeHIINH, ONMCaHueM MoKa3aTellel U KpUTepHeB OLlEHUBAaHUS
KOMIIETEHIIUH, IIIKaJI OLIECHUBAHU, TUIIOBBIE KOHTPOJIBHBIE 33aHUSI U METOJUYECKHE MAaTEPHAIIbI
IpeJICTaBIeHbI B (JOHJIE OLIEHOYHBIX CPEJICTB MO JaHHOW JUCLMILIIUHE.

6. YueOHO-MeTOANnYeCKoe o0ecnedyeHne TUCHUILIUHBI.



6.1. PexoMeHnayemasi JuTeparypa.

6.1.1. OcHoBHasi iMTEpaTypa.

Ne ABTOp 3arnaBue N3narenscTBO l'on Kou-
/o A30-1 | BO DK3.
B
6u0I1.
1. | byngeik I'M. . COopHuUK 325124 U 2-e u3n crep.-Cankr- | 2022 | Dnekr
ynpaxxHeHui o Beicieit | IlerepOypk: Jlanb,- | 332c¢Tp | poHHBI
MaTeMaTHKe: ydeOHoe JSBN 978-5-811473- i
rocobue 1 By30B 6- Tekcr Bapua
ANEeKTPOHHBIN// JlaHb: HT
ANEKTPOHHO-
OoubmMoTeUHast
cucrtema:ttps:
/leJanbook.com/bock/
195479
2. | T'oBopkun I1.C. .Boicmiast MmaremaTuka. M.: duszmar 2011 20
Jluneiinas anreOpa u auTeparypa. 208ctp
aHaJTMTHYECKast
reoOMeTpUs
3. | IuckynoB H. C.. | duddepenunansnoe n 2002 M.:
HWHTETpaIbHOE Huter | Tom 1
UCUHUCJICHUS: B 2-X TOMaxX pai- -24
IIpecc | Tom 2
548 -30
CTp.
4. | umnaues B.C. Bricmras MatemaTuka. 1990 M.: 75
2002 Bricmn 3
2003 ast 3
IKOJIa
479
CTp.
5. | lunaues B.C 3aauHUK IO BBICIIIEH 2001 M.: 24
MaTeMaTHKe Bricm
ast
IKOJIa
378ctp
6.1.2. JlonosiHuTEIBHAA JIMTEPATYpA.

Ne ABTOp 3arnaBue N3parenscTBO Ton
/1 A30-A
1. [3aiines . A. Briciras MaTemaTrka M.:JIpoda. 398 ctp. | 2005
2. | Hanxo TLE. u p. Bricmias MaTemaTHka B yripakHeHUsX 1 | MockBa « Breicias 1986

Bajagax. mkonan,415ctp.

6.1.3. MeToguueckue yKazaHus JJisl 00y4aOIIMXCS M0 OCBOCHUIO M CHUIJINHBI.




ABTOp

3araBue

N3narenscTBO

TI'on
U31-5

3

4

Jlesu JL.H.,
PreiOounnesa E.A.

JInHeiiHas1 M BeKTOpHas ajaredpa.
AHAJIMTHYECKAsA TeOMeTPHsA Ha IVIOCKOCTH
U B IpOCTpaHcTBe. MeToandecKkue yKa3aHus
K IPAaKTUYECKUM 3aHATUAM. /1 CTyIeHTOB
SKOHOMUYECKHX CIELUAIbHOCTEN.

Jlyranck,
N3n-so JIHAY

2007

[Tonennyxa C.H.

IIpenennl U HeNMPEPbIBHOCTH (PYHKIIHU.
IIpousBoaHas (pyHKIUM U ee IPUMEHEHHUE.
Meroanueckue ykazaHusl 1 UHAUBUIYaJIbHbIE
3a/laHus K pacueTHo-Tpaduyeckoit padbore.
Jliig cTyneHToB (paKyapTeTa MUILIEBBIX
TE€XHOJIOTHM.

Jlyranck,
W3p-so JIHAY

2021

ITonennyxa C.H.

HuTerpajbHoe ucuncjieHue PyHKUNHU
O/IHOM MepeMeHHOM M ero NpUuMeHeHue.
Meroanueckue ykazaHus K NPaKTUUYECKUM
3aHATHUAM, UHIUBUIYAIBHON U
CaMOCTOSATENIbHON paboTe ¢ 3aJaHUsIMH JIJIs
pacdetHo-rpaduueckoit padotel. s
CTYJICHTOB MHYKEHEPHBIX CIEHNUATBbHOCTEN
arpapHbIX BBICHIUX YYCOHBIX 3aBEJICHUM.

Jlyranck,
WUzn-Bo JIHAY

2020

[Tonennyxa C.H.

Beicmiass maremaTuka.
Auddepenunanbuble ypaBHEeHUS.
MeTtoaudeckue yka3aHusi K MHAUBHIYaTbHOM
¥ CaMOCTOSITEIILHOM paboTe C 3aIaHUSIMHA TS
pacueTHoO-Tpaduueckoit paboThl 11
MOJATOTOBKH OaKajaBpOB HaPaBIICHUI
6.051701 «IIumeBble TEXHOIOTHA U
unxeHepus», 6.100202 «IIpoueccel, MaHbI
1 000pyI0OBaHUE arpoNPOMBIILIIEHHOTO
MIPOU3BOJICTBA» B BBICIINX yICOHBIX
3aBE/ICHUSX.

JIyrauck,
N3p-so JIHAY

2013

3

Kosams A.B.,
Kozmosa T.B.,
[Nonennyxa C.H.

Boicmiast MmatemaTuka. MeTogudecKkne
yKa3aHUs K MPAKTUUYECKUM 3aHATHSIM,
WHJIMBUIYATPHOU U CAMOCTOSITEIFHOM paboTe
C UHAMBUIYAJbHBIMU 33/IaHUSIMU K PACUE€THO-
rpacduueckoit padore. Yacts |.

JIyrauck,
Uzn-so JIHAY

2019

Kosams A.B.,
Kozmosa T.B.,
[Nonennyxa C.H.

Bricmiasg maremaTuka. Metonudeckue
yKa3aHus K MPAKTUUYECKUM 3aHATHSIM,
VHIMBUIYAIPHOU U CAMOCTOSITEIFHOM paboTe
C UHAMBUYAJbHBIMU 33/IaHUSIMHU K PACUE€THO-
rpaduyeckoit padbore. Hacts 1.

Jlyranck,
WUzn-Bo JIHAY

2019




6.2. IlepeueHb pecypcoB HH(POPMALHOHHO-TETeKOMMYHUKAIIMOHHOM CeTH
«uTepHeT» (1asee - ceTb «MMHTEPHET»), HEOOXOAUMBIX /IJIsl OCBOCHUS IUCIUILIUHBI.

1. WurepHer-OmbmMoTeka oOpa3oBaTENbHBIX HM3JaHUN, B KOTOPOW COOpaHbI SJIEKTPOHHBIC
y4eOHHKH, CIIpaBOYHbBIE M yueOHbIe Tocobus — http://e.lanbook.com;

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

3. Maremaruueckas oubnuoreka — http://www.math.ru;

4. DnektpoHHas 6ubnroreka mo marematuke — http://math-prosto.ru;

5. MHurepuer-6ubnuoreka «Matemarnueckoe oopaszoanue» — http://www.mathedu.ru

DJIEeKTPOHHBIE MOJHOTeKcTOBbIe pecypcbl Hayunoii 0udamnorexku JTHAY

HaumenoBanue pecypca | Cenenus o mpaBooOianaTesne Anpec B cetu HTEpHET




6.3. Cpeacrsa obecnneyeHUus1 OCBOCHMS AU CHUILIHHBI.

6.3.1. KomnbrorepHsbie o0y4yaromue 1 KOHTPOJHMPYOLIHE IIPOrPAMMBI.

@OyHKIHS IPOTPAMMHOT0 00ecreyeHUs
No | Buna yueOnoro |HammeHoBaHue mporpaMMHOTO YHEH P MI; -~
n/m 3aHATHS obecneyeHus KOHTPOJIb ACTIPY oOyudaroras
fonfas
1. Jlexrun Microsoft Office — — +
2. | IlpakTrueckue Microsoft Office + + +
6.3.2. Ayauo- u BU€ONocoousl.
He npegycmotrpensl.
6.3.3. KomnbloTepHble Npe3eHTAlH YYeOHbIX KYpPCOB.
Ne /it Tema nexuuu
7.0n1McaHue MaTePUATbHO-TEXHUYECKOH 0a3bl, HEOOXO0AMMOM 1JIs1
OCYLIECTBJICHUA 06pa30BaTeJII>HOFO nmponoecca 1mo IMCIuMIlJInHe
HaumenoBanue 000pya0BaHHBIX
Ne YA [lepeueHb 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 nis — BJIEKTPOHHBIE Y4€OHO-METOMIECKUE MATEPHAIIHI,
3. |TpYNMOBBIX U MHIMBUIYaIbHBIX
KOHCYITBTAIHIA — y4eOHbIE CTEH/IBI.
[Tomerenue 11 XpaHeHUS U
NPOQUIAKTHIECKOTO — 2 xoMIIbIoTEpa, 2 nmpuHTepa, MOY;
4. | obcayxuBaHusl y4eOHOTO
060 Y/IOBAHHS — BbIXOJ B IHTEpHeT.
(mabopantckas ayn. ['-322)




8. MesxkaucumniIMHaApHble CBA3H

IIporoxoa
COIIaCOBaHUs paboyell MporpaMMsl ¢ IpYrUMHU AUCHUIUIMHAMU

Haumenosanue

JUCLIMIUIMHBL, C KOTOPOM

IIPOBOJHJIOCH
coriiaCoBaHHuEC

Kadenpa, ¢ koTopoii
HPOBOJNIOCH
COTJIacOBaHME

[Ipennoxxenus 00 u3-
MCHCHHUSX B pabouei
porpamme.
3akiroueHue 00 uTorax
COIJIaCOBaHMS

IToanuce
3aBEIYIONIETO
kadeapoit

dusuka

Kadenpa
WHPOPMAITUOHHBIX
TEXHOJIOTHH,
MaTeMaTUKHU U
bu3uku

corjiiaCoBaHoO

TeopeTtnueckas
MEXaHHUKa

Kadenpa
COIPOTHUBJICHUS
MaTepHalioB U
TECOPETUYECKOM
MEXaHUKU

corjiaacoBaHoO

DNEeKTpOTEXHUKA

Kadempa
MeXaHHu3aluu
IMPOU3BOACTBCHHBIX
MPOIIECCOB B
KUBOTHOBOJCTBC

corjiiaCcoBaHoO

Hpoueccm " allrapaTsl
MUIICBBIX ITPOU3BOACTB

Kadenpa
TEXHOJOTHH MOJOKa
Y MOJIOKOTIPOJYKTOB

corjiaCcoBaHO




JIuct n3mMeHeHuit pabodelt IporpaMMel

IIpunoxenne 1

Howmep
W3MEHEHUS

Howmep
IPOTOKOJIA
3acelaHus

kadeapsl U gaTa

CtpanHutisl ¢
W3MEHEHUSIMHU

IlepedeHb OTKOpPpEK-
TUPOBAHHBIX MYHKTOB

[Toanuce 3aBe-
JYIOIIETO
kKadeapoit




IIpunoxenne 2

JIuct nepuoauecKux MpoBEPOK pabodelt MporpaMMel

JloJDKHOCTHOE JTUIT0, TIPO-
BOJIMBIIIEE TTPOBEPKY
®.1.0., 10IKHOCTb,

Jara

[TorpebHOCTH B
KOPPEKTHPOBKE

[Iepeyenb NyHKTOB, CTp.,
pazzenoB, TpeOyOIUX
W3MEHEHUI




Ipunosicenue xk paboueti npoepamme 3.

MMUHHCTEPCTBO CeIbCKOro xo3saucTBa Poccuiickoii @exepaunu

PEJEPAJIBHOE 'TOCYJAPCTBEHHOE OBPA3OBATEJIBHOE
YYPEKJAEHUE BBICHIEI'O OBPA3OBAHUSA
«JIYTAHCKHMM TOCYJIAPCTBEHHBIN ATPAPHbIA YHUBEPCUTET
MMEHMU K.E. BOPOIINJIOBA»

®OH/J ONEHOYHbIX CPEACTB
1o JIucuuIuiMHe (Moaynio) Beicmias MmaTemartrka

Hanpasnenne noarotoBku 19.03.03. IIpoayKTel nUTaHUS 5KUBOTHOTO
MPOUCXOKICHHUS

Hampasnennocts (poduib): TexHomorus Msca U MSICHBIX MTPOTYKTOB

VYposeHb npodeccuoHanbHOro 00pa3oBaHus: OaKagaBpyat

I'ox mauama moaroroBku: 2023



Jlyranck, 2023



1. IlepeyeHb KOMNETEHIIHI COOTHECEHHBIM ¢ MHAMKATOPOM A0CTHKEHHUsI KOMIIETEHIUH, C YKa3aHUEM ITanoB UX

(l)Ole/lpOBaHI/Iﬂ B IIpouecce OCBOCHUs OﬁpainBaTeJIbHOﬁ nporpamMmmal.

Kon ®opMupoBaHue Wupukarop poctmxenns | Otam ( ypOBEHB) [Inanupyemsie HanmenoBanue HanmenoBanue OLIEHOYHOTO
KOHTPOJIUPYEMOH | KOHTPOJINpYyEeMOn KOMITCTEHIINT JOCTHKEHHA pe3ynbTaThl OOY4YEHHs | MOIYJICH HITH cpeacTBa
KOMITCTEHIINN KOMITCTEHIINT KOMITETEHIINN pasnenos Texyrmmmii IIpomexyrouHas
JUCHUTUINHBI KOHTPOJIb aTTecTalus
OIlIK-2 Crniocobex OIIK-2.1. IIepBeiii 9Tan | 3HaTh OCHOBHBIE Paznen 1. Jlunedinas u | Tectsl 3auer
MPUMEHSTH 3HaeT ¥ rpaMOTHO (moporossIit MaTeMaTHIeCcKHe BEKTOpHas anrebpa. OTKPBITOTO OK3aMeH
OCHOBHBIE 3aKOHBI | ONEPUPYET OCHOBHBIMHU YPOBEHB) MOHATHA W (OPMyNBl | aHATUTHYECKas THIIA
Y METO/IBI 3aKOHAMH U METO/IaMH MaTeMaTuKu TeOMETpHSL.
HCCJIEJOBAHUN HUCCIIEIOBAHUAN ,He00X0IUMBIC TIPH Pazpnen 2 [Ipenen u
€CTECTBEHHBIX HayK | €CTECTBEHHBIX HayK MpHU peleHur KOHKpeTHbIX | nuddepeHimpoBanue
JUISl pELICHUS peLICHHH 3aa4 B 3a1a4y ¢byukuuii. Paznen 3.
3ama4 npodeccoHaNbLHON Wurerpupoanue
. | AEATENBbHOCTH GYyHKIMA. TecTsl
npoQeCcCUOHATBHOM
Pazgen 4. 3aKpBITOTO
JIeSITETbHOCTH
Bropoit Ymers aHanusupoBats, | Jduddepenunansaeie THIA 3auer
JTan 000011aTh U3YYCHHYIO | ypaBHEHHSI. OK3aMeH
(mpoaBUHYTHII HHPOPMALIUIO H Pasnen 5. Teopus

YPOBEHB)

BEIONPATH HY)KHYIO

BEPOATHOCTEN U




nHdopmanuio u

TEOPHIO AJIs PEIIeHUH | MaTeMaThyecKas
] TUIOBBIX MPUKIATHBIX | CTAaTH THKa
3amad.
IIpakTuueckue
Tperuit (BbIcokuii | Bnameer HaBBIKaMu , 3aJaHusg
YPOBEHB) HCIOJIb30BaHUSA
(hopMysT OCHOBHBIX Paznen2. 3auer
TIOHATUH U METOJ0B Pazpnen 3. OK3aMeH
peleHus npu Paznen 4
peIICHUH PUKIIATHBIX
OIIK-2.2. 3a1ad4.
OcymiecTBisIeT BEIOOP DK3aMeH
3aKOHOB U METOJIOB IlepBriii 3Tan 3HATh 3aKOHBI U 3auer
HCCIIEI0BaHMs (moporoBsIit MeToIsl uccienoBaHus | Pazmen 2.
€CTECTBEHHBIX HayK IIpU YPOBEHB) peLIeHH JUIs PELECHUs Paznen 3
peleHnH KOHKPETHBIX KOHKPETHBIX 3a7a4 Paznen 4.
3amaq npodeccroHabHOM Huddepennunanbabie
po¢eCCHOHATBHOM JeSITeTbHOCTH YpaBHCHHS.
eATEIILHOCTHA Paznen 5.
Teopus BeposiTHOCTEN
U MaTeMaTHIecKas
CTaTHUCTHKA
Bropoii YMeTb aHaIu3UpOBaTh,
STan(IpOIBUHYTHIA | CHCTEMATH3HPOBATh
YPOBEHB) HEO0XOIUMYIO




OIIK 2.3.
JleMoHCTpUpYyeT yMeHMe
MIPUMEHSTh KOHKPETHBIE
3aKOHBI U METOJbI
€CTECTBEHHBIX HAyK IS
KOMILUIEKCHOTO PELICHUS
IIPO U3BOJCTBEHHBIX

3ama4d

Tperuit stan

( BBICOKHIA)

HCIOJb30BaTh HYKHbIE
METO/BI IIPH PELICHUH
THITOBBIX TPHKJIAIHBIX

3a1a4

Brnaners HaBbIKaMU
HUCIIOJIb30BaHUA
3aKOHOB ,M€TOJ0OB U

AJITOPUTMOB PCIICHUA

YpOBEHB TIPUKIIAHBIX 327149
[lepBorif 3HaTh 3aKOHBI U Paznen 2.
3Tan(IOpPOTOBBIN ) | METOABI IS Paznen 3
YpOBEHb KOMIIICKCHOT'O Paznen 4.
peuieHus Paznen 5.
po¢heCCHOHATHHBIX
3a7ad4.

Bropoii sTan
(mpoaBUHYTHII

YPOBEHB)

YMeTh aHanu3upoBaTh
1 MCIOJNB30BATh..
METOJIBI ¥ 3aKOHBI

JUIsL KOMILJIEKCHOTO

peuieHus




Tpertuii sTan
(BBICOKUIT

YPOBEHB)

3aga4

Bnagets MeTomamu u
HaBBIKAMHU ISt
KOMILIEKCHOT'O
peuieHus
TIPOU3BOJICTBEHHBIX

3aaa4




2. Onucanue nokasare/jieid 1 KpuTepueB OLIEHUBAHUSA

KOMIIETCHIIUI HA Pa3HbIX dTanax ux (popMupPoOBaAHMS, ONIUCAHUE
LIKAJ OLleHUBAHMS

OueHouyHbIe CpeICTBA U KPUTEPUH OLIEHUBAHMS /IJIsl IPOBEAEHUsI TEKYIEero
KOHTPOJISI U IPOMEKYTOYHOM aTTecTallun

No | Haumeno | Kpartkas Ipencranen | Kpurepuu oneHuBaHUSA [kana
n/ | BaHHe XapaKTepUCTHKA ue OIICHUBAHHUS
n OIICHOYHO | OIIEHOYHOTO CPEeJCTBa OLIEHOYHOT' O
ro cpencTtea B
CpencTBa ¢donne
1. | Tecr Cucrema TectoBble B Ttecre BemomHeno 90-100% | Ouenka
CTaHJAPTU3UPOBAHHBIX | 3aJaHUSL 3aaHul «Omauuno» (5)
3aJIaHUH, TO3BOJIAIOIIAS B Ttecte BmImosHeHO Oosiee 75- | OreHka
HU3MEPUTh YPOBEHb 89% 3amanuit «Xopowo» (4)
3HAHUM. B Ttectre BemomaeHo 60-74% | Ouenka
3aJaHUN «¥Yooeremsopu
menvroy (3)
B Tecte BpmomHeHo MeHee 60% | Onenka
3a/1aHui «Heyoosnemesop
umenvHoy (2)
2. | Ompoc dopma pabotsl, | Bonpocsl k| IIpomemoHCTpHpOBaHEI Orenka
KOoTOpas MO3BOJIAECT | ONPOCY mpeJnoiaraeMbie oTBeThI;, | «Omauuno» (5)
OIICHUTD Kpyrosop, MPaBUIILHO HCII0JIb30BaH
yMEHHE JIOTUYECKH IrOpuT™M 00O0CHOBAHUI BO BpEeMsI
MIOCTPOUTH OTBET, paccyXJeHHil;  ecTb  JIOTHKa
yMEHHUE paccyxaeHui.
MIPOAEMOHCTPUPOBATH IIporeMoHCTpUPOBAHBI Ornenka
MOHOJIOTHYECKYIO PEUb MpeIoaraeMele  OTBETHI; €CTh | «Xopouio» (4)
u HHBIC JIOTHKA paccyXIeHHH, HO
KOMMYHHUKATHBHEIC HETOYHO HCIIOJBH30BAaH alTOPHUTM
HaBbIKU. YCTHBIN OIpoc 000CHOBaHUI BO BpeMs
obmamaer  OOJBIIIMU paccyXOeHHid W HE BCE OTBETHI
BO3MOXHOCTSIMHU MTOJTHBIE.
BOCIIUTATEIHLHOTO [IponeMoHCTpHPOBAHBI Ouenka
BO3JICHCTBUSA, CO3/aBas npeArojgaraéMble  OTBETBHI, HO «Vdoeﬂemeopu
ycIoBUs s HETPaBUIIEHO HCIOJIB30BaH | menvho» (3)
HehOopMaIIbHOTO IropuT™M 000CHOBAaHHUI BO BpEeMsI
oOmIeHuSI. PacCyXICHHIA; OTCYTCTBYET
JIOTUKA PacCy>KJI€HUH; OTBEThl HE
TTOJTHEIE.
OTBETHI HE MPEICTABIICHBI. Ornenka
«Heyoosnemeop
umenvHo» (2)
3. | Pacuerno | DTO0 camMocCTOSsTEIbHBIN | BapuaHTs PacuetHo-Tpadmueckas  pabora | Ouenka
- MIPOEKT, HENbI0 | 3aJJaHui BBIIOJIHEHA ~ TOJIHOCTBIO,  Ge3 | «Omauunoy» (5)
rpajguyec | KOTOPOro SIBISICTCSL | Pac4eTHO- omudoK (BO3MOXKHA o/1Ha
Kas OCBOCHHE TCOPUHM Ha | rpadU4ecKoil | HETOYHOCTS, OITHCKaA, HE
pa6ora MIPAKTHKE; BUJ 3aJIaHUI, | pabOTHI SIBIISFOIIIASICS CJIEJICTBUEM
OCHOBaHHBIX Ha HETIOHUMAaHUS MaTepuana).
BEIIOJIHCHUH  PAacYCTOB Pabora MOJIHOCTBIO
u MMOCTPOCHUH COOTBETCTBYET TPEABIBIICMBIM

rpadugecKux MoJeneit.

TpeOOBaHUSIM.

PacuerHo-Trpaduueckast  pabora

BBIMIOJIHEHA  IOJHOCTBIO,  HO
000CHOBAaHMS 1IIIarOB  PEUICHUS
HEIOCTATOYHBI, JOMYyIIeHa OJHA

Herpy0Oass ommOKa WM JBa-TpU

Ornenka
«Xopouio» (4)




Hexoyera, He
NPaBUIIBHYIO
MIOCIIEJOBATENILHOCTD
paccyXaeHui. Pabora
COOTBETCTBYET IIPEABIBISIEMBIM
TpeOOBaHUAM, HO C HEOOIBIINMHU
3aMEYaHHUSIMH.

BJIMAKOIIUX Ha

B pacuerHo-Tpadmueckoii pabore
JIOMyIIeHO OoJiee ONHOW TpyOoit
ommOKK wWin Oonee IBYX-Tpex

OreHka
«¥Yooeremesopu
menvno» (3)

Henoyera, HO  oOyd4arommics
BJIaJIcET 00s13aTeTbHBIMHU
YMEHUSIMH ~ TI0O  TPOBEpsieMOi
TeMe. PaboTra He MOJHOCTBIO
COOTBETCTBYET IHPEIBIBISICMBIM
TpeOOBaHUIM.
PacuetrHo-rpaduueckast  padora | OueHka
HE BBIMIOJIHCHA. «Heyoosnemesop
umenvroy» (2)
3auer 3ader BEICTaBiIgeTCI B | TecTOBBEIC B rTtecre BemmonHeHo 60-100% | «3aureHo»
pe3ynbTaTe MOABEICHUS | 3aaHus K | 3aJaHuii
HTOr'OB TEKYILEro | 3a4eTy B tecte Bemomneno menee 60% | «He 3auteHOo»
KOHTpOJIs.  3a4eT B 3aJaHUuN
bopme HUTOTOBOTO
KOHTPOJS  TPOBOIHTCS
JUTSE 00yYarOIINXCs,
KOTOpbIE HE CIIPaBUIINCH
C  YacThlo  3aJaHuM
TEKYIIEro KOHTPOJIS.

Ix3amen | KonrpoisHoe Bonpocet u | Ilokazano 3HaHUE teopun | OueHka
MEpOTPUSITHE, KOTOpOE | 3aJaHUA K | Bompoca, HNOHATUHHO- | «Omauunoy (5)
TIPOBOJUTCS 10 | dK3aMEeHy TEPMHUHOJIOTHYECKOTO  armapara
OKOHYaHWH  HM3YYCHHUS JACLUILINHEL YMCHHE
JUCUUILIAHEL. aHATM3UPOBATH npobuemy,

rryOOKO TOHWMAaTh MaTepHal;

Pemenne 3amay OKHO OBITH
TIOJTHOCTBIO MIPaBUIILHO c
OKYpaTHBIM BBIIIOJIHCHUEM
HEOOXOUMBIX PHUCYHKOB

BricraBnsietcs oOydaroniemycs,
MOJIHO, TOJIPOOHO M TPaMOTHO
OTBE€TUBIIEMY Ha BOIIPOCHI H

NpaBWIbHO  pEIIMBIIEMY  BCe

3ajayn  OwiieTa, a  TaKke
OTBETHBLIEMY  Ha  BOIIPOCHI
9K3aMEHaTopa.

[lokazaHo 3HaHMe ocCHOBHBHIX | OneHka
TEOPETUYECKUX HOJIOKEHHH | «Xopouoy (4)

BOIIPOCA; YMCHHE aHAIU3UPOBATH
sIBICHUsI, (aKTBI, MJCUCTBUSI B
paMKax BOIIPOCa; COIEPKATeIbHO
A CTWINCTHYSCKH  TPaAMOTHO
H3JaraTh CyTh BOIIPOCA, HO IMEET
MECTO HEIOCTAaTOYHAas IIOJHOTA
OTBETOB 1o n3JIaraeMoMy
Bonpocy. IIponeMOHCTpUpPOBaHO
BIIAJICHUC AHATTUTHICCKUM
CII0COOOM M3JI0XKEHMsI BOIIpOCa M
HABBIKAMH apTyMCHTAIUH.

BricTaBnsietcss oOydaromemycs,

MMOJIHOCTBIO  OTBECTHBINIEMY Ha
BONPOCHI OWJIETa W BOTPOCHI
9K3aMeHaTOPa, HO
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JONyCTUBIIEMY IpPH  OTBETax
HE3HaYHTEeNbHBIE  OIMOKH B
BOIIPOCaX M pELICHWH 3aj1ad,
yKa3bIBalOI[MEe HA  HaJU4Yue
HECHCTEMHOCTH W TIpOOENOB B
3HAHHIX.

ITokaszano 3HaHUE TEOpUHU
BOTIpOCa (hparMeHTapHO
(uenosHOTA U3JI0KEHHS
nHdopManuy; OIepUpOBaHUE

MOHATUSAMH Ha OBITOBOM YpPOBHE);
YMEHHE  BBIJCTUTH  TIIABHOE,
chopMyIHpPOBaTh BBIBO/IBI,
MOKa3aTh CBsA3b B TIOCTPOCHUU
OTBETa HE MPOAEMOHCTPHPOBAHO.

Brnanenne aHAJINTHYCCKUM
CIIOCO0OM H3IIOKEHHS BOIIpOca M
BJIaJIEHHE HaBBIKaAMU
apryMeHTalun HE
MIPOAEMOHCTPHUPOBAHO.

Ob6yuaromuiics JOTIYCTHUI

CyLIECTBEHHBIE OLIMOKH MpH
OTBCTax Ha BOIIPOCHI u B
pelIeHNH 3a1a4 Ouiera.

OreHka
«Yooeremsopu
menvno» (3)

3HaHWe MOHATUIHOIO ammapara,

TEOpHH BOIIpOCA, HE
MIPOJICMOHCTPUPOBAHO;  YMCHHE
aHAIN3UPOBAThH yueOHBIH
Matepuan HE
MIPOJICMOHCTPUPOBAHO; BIAICHHUC
AQHATUTHYECKUM crocobom

U3JIOKEHHsT BOMPOCA M BIAJICHUE
HaBbIKAMH aprMeHTaHI/II/I HEC
POJIEMOHCTPHPOBAHO.
OOyuaromuiics He OTBETUN Ha
OJIMH BOIIPOC WJIM HE PELIMJI JIBE
3aJauyd  OwileTa, a TakKXKe He
OTBCTHUIT Ha JOIOJIHUTCJIBHBIC
BOTPOCHI 9K3aMEHATOPA.

Ornenka
«Heyodosnemesop
umenvro» (2)
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3. TunoBbie KOHTPOJILHBbIE 321aHUS WJIH MHbIE
MaTepuaJibl, He0OX0AUMBbIE /1JIsl OLleHKU 3HAHUI, yMEeHUIl. HABHIKOB
U ONBITA JeSITeJIbHOCTH, XapaKTePU3YIOIIMX 3Tanbl GOPpMUPOBAHUSA

KOMIIeTEHIIMU B MPoIlecce 0CBOEHNsI 00pa3oBaTeIbHON MPOrpaMMbl

OueHouyHbI€e cpeIcTBA VISl MPOBEAEeHUsI TEKYIIEro KOHTPOJIsI

Tekymuii KOHTPOJIb OCYILIECTBISIETCS  MPEINOJABATEIIEM B  IIPOLECCE
poBeJieHUsT y4eOHOW NPaKTUKKH B (POpME YCTHOTO ONpoca M IMPaKTHICCKUX
3aJlaHuM.

OIIK -2. Cnoco6eH MpUMEHSITh OCHOBHBIE 3aKOHBI 1 METO/IbI
MCCJIEIOBAHMSI €CTECTBEHHBIX HAYK MPH PEUICHUU 3a7a4 MpodecCUOHAIbHON
NEATEIIBHOCTH.

OIIK-2.1. 3HaeT OCHOBHBIMHU MAaTEMAaTUYECKUMHU TOHATUSAMU U POPMYIIBI U
rpaMOTHO UMH OTIEPUPYET

TecToBBIC 32 1aHUA

IlepBblii 3Tan(1IOPOrOBEIN YPOBEHB) MOKA3BIBAET C(HOPMUPOBAHHOCTD IMOKA3ATEIISI
KOMIETEHIIUH «3HATh)» OCHOBHBIE MATEMAaTUUECKUE MOHATUS U (DOPMYJIBI.

TecToBble 3a1aHUA ( OTKPBHITHIH YPOBEHb)

1. Yro Takoe ckaasipHOE MPOU3BEIECHNUE BEKTOPOB?
a) 4MCII0

0) BeKTOp

B) QyHKIUS

I') TUHUSA

1) MHTErpa

2. Yto HazpIiBaeTCsl (DYHKITUCH?
a) CBsI3b

0) OTHOIIIEHUE

B) 3aBUCHUMOCTh

r) ocb OY

1) ocb OX
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3. Uto Ha3bIBaeTCs MPOU3BOAHOMN (QYHKIHH?

a) MpeieN OTHOIICHUS TPUPAICHUS apTyMEHTa K IMIPUPAIICHHIO PYHKITHH

0) CKOpOCTh U3MEHEHUS (DYHKITUU

B) OECKOHEYHO MaJiast PyHKIIHS

T') TIpeie OTHOLICHUSI MpUpPAaIeHus] GYHKITUH K TPUPAIIECHUIO apTyMEHTa, €CIIN
IpUpaIIeHUe apTyMEeHTa CTPEMHUTCS K HYJTIO.

1) 3aBUCUMOCTD y OT X

4. Kakast TOuka Ha3bIBa€TCS TOUKOH MakCUMyMa (DYHKITHH?

a) HauOOJIbIIICE 3HAUCHUC

0) HauMEHbIIIee 3HAUCHUE

B) Touka, rae Y =0

r) Touka, rae X=0

1) TOYKa, UMEIOIasi MAaKCUMaJIbHOE 3HAYEHHE 10 CPABHEHUIO C OIM3JISKAIUMHU
3HAYCHUSAMH.

5. Uemy paBeH HeomnpeeaeHHbIN nHTerpai ais y=F(X)?

a) mepBooOpa3HoOn PyHKIIMH

0) mpeeny MHTETPaIbHBIX CYMM

B) MHOXECTBY MTEPBOOOPA3HBIX, OTIUYAIOIINXCS HAa TOCTOSTHHYIO C
T) IUTOIIA/IM KPUBOJIMHENHOM Tpaneuuu

1) Tpou3BOIHOM OT y=f{(X).

Kiroun

ke
~
A

BTtopoii Tan (MpoaABUHYTHI YPOBEHB) MMOKa3bIBAET CHOPMHUPOBAHHOCTH
MOKa3aTessi KOMIETCHIIMH «YMETh» UCIOJb30BaTh OCHOBHBIE MATEMaTUYECKUE
MOHATUS U (OPMYJIBI TIPU PEIICHUM CTaHAAPTHBIX 3a/1a4

TecToBble 3agaHus (3aKPBITHIH YPOBEHBb)

1.Yto Takoe omnpeaeauTeab 3-ro mopsiiKa U 4eMy OH paBeH?

2. Ykaxwute Gopmyiry 1-ro 3amedaTesbHOTO Mpeaesia

3. Uemy paBHa IPOU3BOIHAS PYHKITUU C MEXAaHUUECKOU TOUKHU 3PEHUS?

4. Yxkaxute GopMyITy JUIsl COCTABIICHUS ypaBHEHUS TPSIMOM, TPOXOISIICH Yepe3

TOYKY My C HOpMAQJIBHBIM BEKTOPOM M
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e}
5. Kak ycTpanuTh HeonpeneneHHOCTh — NP BBIUKMCICHUU TIPEIETIOB?
o0

Knrouu

1. Omnpenenurenem 3-ro nopsiaKa MaTpULbI

;. dyp 4y
Ay Ay Ay

Q3 dyp Qg

HAa3bIBAETCSA YHUCJIO , KOTOPOE BBIUUCIAETCA Tak: ayy M1y a1 Mip + ai13Mi3

2 Iimsin kx

x—=0 kX

=1

3. C MEeXaHMYECKOM TOYKHM 3pEHHsI MPOU3BOJHAS (YHKLIHUHU paBHA CKOPOCTU
U3MEHEHUs (YHKIUU MPU JAHHOM 3HAYEHUU apTyMEHTa.

4. A (XX0) + B (y-30) =0

o0
5. Jlusg ycTpaHeHMsT HEONPEAECIEHHOCTH — IIPU BBIYMCIECHUU IPENECTIOB
o0

HY)KHO OCTaBUTh OOJBIIOE CjaraeMoe YHUCIUTENIs W OoJbIlee cilaracMoe
3HAMEHATEeJIs, TOTOM COKPATHTh APO0b W TOJICTABUTH MPEACIbHOE 3HAUCHUE X
B TTOCJICTHEE BBIPAKEHUE

[IpakTueckue 3ananus

Tpetunii Tan (BHICOKUI YPOBEHB) —TOKa3bIBACT CHOPMUPOBAHHOCTH
MoKa3aTess «BlIaaeTh» (OopMyJIaMHd OCHOBHBIX MOHATHH MNP pEIIeHUs 3a7a4 B
npodeccuoHanbHol cdepe

1. HaiiTu ckanspHoe mpousBenenue BektopoB a = (3,4.-2). 6 =(1,-3,0)
2. Beraucnurb 0‘
-2 3

3. Haittu y', eciut y=x° +3x-5
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4. Haiin [ (x—2x)dx -

5. Haiitu obmacte onpeneneHust GyHKINA ) = x—_i
X+

Knwouu:
1 GG= 31+ 4(-3)+(-2)-0=3-12+0= -
2 BBIYUCITHTH _12 2‘ =13-0(-2)=3
3 y'=2x +3

3
4 [(x* —3hx= %-3x+c
5 x+1#£0,x#-1, xc oo, U -1,

OIIK-2.2. OcyuiecTBJjsieT BLIOOP 3aKOHOB H METO/I0B HCCJIeI0BAHUSA
€CTeCTBEHHBIX HAYK /IJIsl pellleHUsl KOHKPETHOI# 3a1aun B IPo¢ecCHOHATbHOMI
NeATeJIbHOCTH

IHepBblii 3Tan (TOPOTOBBIN YPOBEHB) MOKA3bIBAET
c(hOpMHPOBAHHOCTH TTOKA3aTeIIsI KOMIIETEHIINH « 3HAThY 3aKOHBI U METOJIbI
pEUIEHUs U HCCIICIOBAHUS JUIsl PEIICHUS] KOHKPETHBIX 3a7a4

TecToBbIe 3a1aHUA OTKPBHITOTO THUIA
[=a]
1. Kak ycTpaHUTh HEONPEAEIEHHOCTh BUIA [—]
o0

a) OCTaBHUTh OOJIBIIIOE CIATAEMOE YUCIUTENS U OOJIBIIIOE CIaraeMoe
3HAMEHATeJIs, COKPaTUTh APOObH

0) pa3noKUTh HA MHOXKHUTEIM YMCIUTEIb U 3HAMEHATEIb U COKPATUTh
IpoOb

B) TIOJICJTUTH HA CTApIIYIO CTENEHb APOOh
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I') YMHOXXHTb Ha CTAPLIYIO CTENEHb
2.Ykaxute GopMyITy sl HAX0KICHUS POU3BOHON (PYHKIIUU y=UV

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

3.IIpoussoaHas GyHKIMH y=5X* —3x uUMeeT BUJ ...
a) y'=20x°-3
06) y' =8x—20x>+7x’,
B) Y =8X—X° +%x7

r) ¥y =8x—20x>+7x’

4. MHO)KCCTBO HepBOO6p33HBIX JJI51 q)YHKHI/II/I f (X) = e4x*3 HMCCT BHU/I.
a) %e4x+3 + C
6) e4x+3 + C

1
r) 4™+ C

Knrouu

a)
r)
a)
a)

i

Bropoii 3Tan (poABUHYTHII YPOBEHD)

MOKa3bIBaeT CPOPMUPOBAHHOCTH MOKA3ATENS KOMIIETEHIIUN « YMEThY» TPUMEHSTh
3aKOHBI M METO/Ibl PEUICHUS U HCCIICIOBAHUSI B MaTeMaTHUKE JJIs PEUICHUS
KOHKPETHBIX 3a7a4

3agaHus 3aKPBITOr0 THIA
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1. Yka3ate popMyy TUHEHHOTO OJHOPOAHOTO AU PepeHInaNIbHOTO YpaBHEHUS
2-T0 TIOpsJIKA € MOCTOSSHHBIMH KOA(hPHUItneHTam

2 Tlo KaKoii (popMyJie HAXOAUTCS UHTErpan | XCosXdx?

3.ITo kakoit popmyiie onpenensercs NPOU3BOIHAS CIIOKHOU HYHKIINHN?

4.Yto takoe nuddepernuan QyHKIUN U YEMY OH paBeH?

5.Korna npuMensiercss OMHOMUHAIBHBIA 3aKOH pacipeielieHus BepOITHOCTEH
JTUCKPETHON CIy4allHOW BEJIUYHUHBI?

Kiroun

1. Jluneitnoe muddepeHnnanTbHOe OJHOPOAHOE YpaBHEHHE 2-TO TOPSIKa
umeet hopmyny y"+py'+y=0

2. Nurerpan naxoaurcs o Gpopmyiie: f udv =uv- f vdu,rae U=X

3. [TpousBoaHas CIOKHOU GYHKIIUU omnpeenseTcs mo ¢opmyie: y' = f'(u)
“u'

4. Huddepenunan GyHKIMUMA 3TO TJ1aBHAs 4acTh NpUpanieHuss QyHKUUH, OH
paBen dy=y'dx

5. 3aKOH NMPUMEHSETCSA.KOTJ1a BEPOSITHOCTU COOBITUS ONPEIEIAI0TCS
dbopmynoi bepuyniu.

Tpernii ypoBeHb ( BRICOKHIT YPOBEHB)

MOKAa3bIBACT MOKA3BIBAET CHOPMUPOBAHHOCTH MTOKA3ATENsI KOMIIETCHIIMU « BIAJICTh
» IPUMEHECHUEM 3aKOHOB WM METOJIOB PEIICHUS U WCCIICIOBAaHUS B MaTEMaTHKE
JUTSL pelieHusT KOHKPETHBIX 3a7a49 MPO(ECCHOHAIBEHON IS TEIIBHOCTH

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

2. CKOpPOCTh MPSMOJIMHEHHOr0 IBWKGHHS Teda 3amana dopmymoi ©=20+1
Haittu myTh, KOTOPBIM IPOUAET TEIO 32 5 CEKYHI OT HAYAJIA IBUKECHUS.

3. Boeruucnuth miomans Gurypsl, orpanudeHHon uausmu: X =0, X =2,y =0,y =
— X

4. Haiitu uactHoe pemeHue auddepeHIanbHOro ypaBHeHuss y'=1 eciu
y=X+C saBugercs oOmuM peuieHueM IudPepeHInanbHOr0 ypaBHEHUS,
Y(2) =0 siBiisieTcs HAYAIBHBIM YCIIOBHEM

5. Anst curHanu3anuu 00 aBapuM YCTAaHOBJICHO J[Ba HE3aBUCUMO Pa0OTAIOIINX
CUTHaM3aTopa. BeposTHOCTh TOT0, YTO MPU aBapuu cpadbortaeT nepsbiil — 0,9, a
BTOpoi — 0,8. HaifT BEposSITHOCTH TOTO, YTO MIPHU aBAPHH CPAbOTAET TOJIHKO OJUH
CUTHAJIN3ATOP.

Kiroun
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1. O6nacTp onpeneneHus: xc (- o,)
Haitnem y'= 2x+5
Hatinem kputnaeckue Touku, rae y' = 0.

2x+5=0.x=-25
OO0mnacTh ornpeaeacHus pa300beM KPUTHIECKUMH TOYKAMH Ha HHTEPBAJIbI
y' -
. +
- 25

OmnpenenuM 3HaK MPOU3BOIHOM Ha KaXKIOM HHTEpPBAe
ITyctp x=-3,y" =-2:3+5=-1

[Tycts x=3, y'= 23+ 5 =11

Torpa npu x<(-0,-25) y' <0 - Qpynkuus yosisaer
IMpu x<=(-2.5,) y'> 0 — byHKIHA BO3pacTaeT

[Tpu x= -2,5 ¢pyHKIMS ©MeeT MiN, Toraa

V. (-2,5)=(-25)% -52,5-6=625-1225-6=0

5
2.S=[(@+ndt= (" +1) |5 = 25+5-0= 30
0

2
xdx = X? |§:

3.5= -0=2

N

O —y

4, y' = % =1, dy=dx , y =X+c — obiee pemenue. [ToacraBum HaYaIbHOE YCIIOBUE
X

y(2)=0 B ob1ee pemienue: 0=2+C, c=-2, TOr/1a YaCTHOE PEIICHUE UMEET BUI Y=X
-2

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

OIIK-2.3. JleMOHCTpPHUPYET YMEHHE MPUMEHATh KOHKPETHbIC 3AKOHBI
METO/AbI €CTECTBEHHBIX HAYK /ISl KOMILJICKCHOTO pPeLleHHs
NMPOM3BOJACTBEHHBIX 3aJ1a4.

IlepBbIii 3TaN(TIOPOTOBHIN YPOBEHB) TTOKa3bIBaeT CHOPMUPOBAHHOCTD
II0KA3aTesIsl KOMIIETEHIIMH «3HATh» 3aKOHBI U METOJBI UCCIEAOBAHNS W PEILICHUS
JUIsl KOMIUIEKCHOTO PELIEHUs POU3BOACTBEHHBIX 3a/1a4.

TecToBbI€ 3a1aHUA (BOIIPOCH! OTKPBHITOrO THUIIA)

1.Vkaxure hopmyny BEpTUKATBHOM aCUMIITOTHI
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a) Ecom lim,_,, f(x)=+ ,T0 x=a—BepTuKanbHas aCAMIITOTa
0) y=kx+b

B) Y=KX

r) y=x+k

1) x=0

2.Kakoit ¢popmyioit 3agaetcs nuHelHoe quddepeHimanbHoe ypaBHeHHE 1-ro
HOp}I,IIKa

a) y'+p(x)y=0

0) ytp(x)=x

B) y"=6x+y'=e*

r) y’+p(xggy=f(><)

1) y-S5x=x

3.Kakas Touka Ha3pIBaeTCAd TOUKON MakcuMyma QyHKIHHA?
a) Touka, rie y UMEeT MaKCUMaJIbHOE 3HAUCHHUE.
0) Touka, rae y uMeet HauOoJIbllIee 3HAYEHNUE.
B) Touka, rae y=0.
r) Touka, rie y uMmeeT HauOoJIblIee 3HAaUE€HUE TI0 CPABHEHUIO C OJIM3IIEKAIUMU

3HAYCHUSIMH.
n) Touka,rne y npuHumaet 3HaueHue npu x =0.

4.TTo xakoit hopmysie HAXOAUTCS TIOIIAAb KPUBOJUHEHHOM Tparerum,
OrpaHUYEHHON JMHUAMU: x=a, x=D, y= 0, y=f(X).
b
a) s=/_ f(x)dx
, 0) s=(b-a)f(x)

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

5. VkaxunTe 4uCI0BbIE XapaKTEPUCTUKH TUCKPETHOM CIyYallHOW BEJTUYMHBI
a) M(X), P(A). I(x)
0) Zi(X), F(X) ,G(X)
B) M(X), D(X) , G(X)
T') M(X), D(X), G(X)
I) F(X) , G(X), D(X)

Knrouu

1. a)
2. T)
3. 1)
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4. a)
5 T)

BTopoii 3Tan (poABUHYTHIH YPOBEHB ) MOKa3bIBAaET CHOPMUPOBAHHOCTh
MOKa3aTelisi KOMIIETEHIIMN «yMEThY aHaIIM3UPOBATh, BHIOMPATH HY>KHBIE (DOPMYJIBI
Y 3aKOHBI UCCJIEIOBAHUS [ KOMIUJIEKCHOTO PEIICHUs POU3BOICTBEHHBIX 3a/1a4.

TecroBble 3aganus ( BOIPOCHI 3aKPHITOrO TUIIA)

o . sinéx
1.I1o xakoii popMysie BeIYuCIseTCs npeaen lim,, — ?

2. ChopmynupyiTe JOCTaTOYHBINA TPU3HAK SKCTPEMYMA.

3.Kax 3amnmcath obliiee pemeHue jis ypasaenus Y + py'+gy=0, eciau gaHsl
K;#K,- KOpHU XapaKTepUCTHYCCKOTO YPABHCHHMS.

4. KakuM METO/IOM pelaercst HuTerpan | sinx e ?

5. ITo kakoii popmye pemraercs 3amada: Ha yuactke aBe 6puranpl. BeposTHOCTh
BBITIOJTHEHU IU1aHa 1-0i1 Opuranoit = 0,8; BEpOSITHOCTh BHITIOTHEHUS 2-01
opuranoit = 0,95. HaiiTu BeposITHOCTh TOTO, 4TO 00€ OpUTajibl BHITIOJHSAT IJIAH.

Knrouu

Sinx

1 | Hpenen Borancasercs mo popmyie : lim,,_ o —— =1.
X

2 | Eciu xp—KpUTHUYECKas TOYKa M MTPOU3BOIHAS MCHSCT 3HAK MPHU MIEPEX0JIe
4yepe3 ATy TOUKY

a) C «+» Ha «->>, TO Xg — MAKCUMYMa, 0) C «->* Ha «+», TO Xo— TOUYKa
MUHHAMYMA.

3 y:C1€k1+C2€k2

Tl arna T AAIIranmad o mamaIraRIeaT . clny—+
Yirniruvil PaJl lJ\.JJ_Lla\.Jl\/]l ALV IAnUDNUYL. SITIATL

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

Tperuii 3Tan( BHICOKHUI YPOBEHB) MOKA3bIBAET CHOPMHUPOBAHHOCTH TIOKA3ATEIS
KOMITETCHIIUN « BJIQJICTh» HY>KHBIMU (DOPMYJIaMU U METOJIaMH JJIsI KOMIUIEKCHOTO
pELICHUS MPOU3BOICTBEHHBIX 3aa4.

1. 3anan 3akoH S(t) M3MeHEHMsI MyTH IBWXCHHUS MaTepUaibHOM ToukH. Tpedyercs
HaWTH 3HAYEHHUE CKOPOCTU M YCKOPEHMS 3TOM TOUKH B MOMEHT
BpeMeHH to, ecrm S(t) = 3t' — 28 +t— 1, to= 2.

2. UccnenoBaTh GyHKIMIO y =X*+x MeTogamu aud(hepeHIraIbHOr0 HCIHCICHHS .
3. Beruucnutsb miomaab GUrypsl, OrpaHU4€HHON JTUHUSIMU Y = X2+H4X, y = x+4.

4. Konu4uecTBO IpOKKEBBIX KIETOK PACTET CO CKOPOCTBIO, IPONOPLIHMOHATIBHON UX
KonmmuecTBy X ¢ KO3(pHUIMEHTOM NponopuuoHanbHocTd K. Haiftn komudecTBo

39




MacChl KJIETOK, 00pa3oBaHHOMU 3a 60 CeKyH]I, €ClIi Ha4aJIbHOE KOJIWYECTBO MACChHI
paBHO M
5. IlpoBoauicsa aHanu3 Msca TOBSAUMHBI TIEPBOM KAaTETOPUH Ha SHEPreTUUYECKYHO
LIEHHOCTb,

Kxan B100 r. msca .Pe3ynbTaThl IpuBEICHBI B TAOIHUIIC.

X, Kaj1 170-180 180-190 190-200 200-210
Koi-Bo 10 15 20 5
TyII,m
Haiitu X
Knrouu

1. | 3BecTHO, 4TO 3HAYEHUS CKOPOCTU U YCKOPEHUS MATEPUAIBHOW TOYKU B
HEKOTOPBII MOMEHT BPEMEHU SIBIIOTCS COOTBETCTBEHHO 3HAUYCHUSAMU B
ATOT MOMEHT NEPBOM U BTOPOM MPOU3BOJAHBIX (HYHKIIMMA, 3a1af0IIEeH 3aKOH
VW3MEHEHUS MTyTH.

VY Hac

s'(t) = 12t — 6t° + 1; v(2) = 5'(2) = 73 (ex. ckopocTH),
s''(t) = 36t* — 12t; a(2) = s"'(2) = 120 (KB. ycKOpEHHs

2. |Ilnomaas S ¢urypsl, OrpaHWYCHHOW CBEpXy W CHHU3Y TpaduKaMu
HenpepbIBHBIX QyHKIMi y = f (X) n v
y = ¢ (X), mepecekarouMucs B

TOYKax ¢ abcuuccaMu X = a U X =

b, onpenensieTcst mo popmyiie

b
§=J[f(X) - ()] dx

JIJ1s1 HaX0XKJIEHUST TOUEK 1
MePECCUCHUS JAHHBIX JIMHUMN 0
peraeM CUCTEMY YPaBHEHUMN

y=x2+4x
y=x+4

x2+4x=x+4, ¥ +3x—4
=0, otkyaa x; =—4, x, = 1.

[Tomyuyum:
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1.06nacTs onpeneneHus GyHKIUU :xE ] —0o0, o],
2.y=0, eciu x*+x =0, x(x+1)=0, x;=0, x,=-1.

3.y =2x+1

4. Haiinem kpuTHdeckue Touku, y'=0, 2x+1=0,x =-0,5
5.PacmoTpum unTepBainsl : |]—o,—0,5[ € 1-0,5; oo[
6. Halinem 3HaKk MpOU3BOIHOM B KaXJOM HUHTEPBAJIC

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

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

7.Toraa Ymax( -0,5)=2-(-0,5)= -1

8.y ybsiBaer npu x€: ]—<0,—0,5[, y Bospacraer npu x€ ]—0,5; oo[
9. Haiinem y"=2. KpuTrueckux TOYEeK HET U HET TOUEK Neperuoa.

10. Tak xkak y" > 0.10 rpaduk GyHKIIMM BOTHYTHIH.
o . x%+x
11. Haiinem acumnToty y =kx+8, 20e k= lim,_. — -
12. Tak kak K= 20 . TO HAKJIOHHBIX ACHMIITOT HET M TOPH30HTAIBHBIX

ACHUMIITOT HET.

Hyems v=— —kx dx=kxdt, ——kdt Inx=kt+c, x=e~*¢

EczlutOX m, mo m=e°*. clnm

X_Ekt+1nm

Ecru, t=60 cex.=luac, mo macca x=e*+"™,

2 X1M=x;M;+XoMy+X3Ma+X4M, =175-10+185- 20+195-15+205-5=9400

— _Tam_9400
x === —,-=188, re n=my+my+mz+m,=50.

n 5

4. METOOAUYECKUE MATEPUAJIbI, ONPEJAEJAIOLIUE
ITPOIIEIYPBI OIEHUBAHWS 3SHAHUI, YMEHU, HABBIKOB 1
(UJIN) ONBITA AEATEJBHOCTHU
Texkymui KOHTPOJIb
Onpoc Kak CpelCTBO TEKYIIEro KOHTPOJSI MPOBOAUTCA B (OpME YCTHBIX

OTBCTOB Ha BOIIPOCHI. CTy,HeHT OTBEYACT Ha MOCTABJICHHBIM BOIIPOC Cpasy, BpCMs:
Ha MMOATOTOBKY K OTBCTY HC IMPCAOCTABIISICTCA.
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[IpakTueckue 3aqaHusi KaK CPEJACTBO TEKYIIETO KOHTPOJS MPOBOASATCSA B
nucbMeHHOU (popme. CTyeHTY BbIJAeTCs 3a/laHue U npenoctasisercss 10 MUHYT
JUTSI IOJITOTOBKH K OTBETY.

IIpoMeskyTOUYHAS aTTEeCTALMS

3ader MPOBOJUTCA MyTEM MOJABEACHHS UTOTOB MO pe3yjbTaTaM TEKYIIETO
KOHTPOJISI U pe3yJibTaTaM BBIMIOJIHEHUsI pacdyeTHoO-rpadguyeckoil pabotel. Ecnu
CTYICHT HE CHOPAaBWICA C YacThl0 3aJaHUM TEKYIIEro KOHTPOJA, €My
MPEOCTaBIsCTCSI BO3MOXKHOCTH ClIaTh 3a4€T HAa MTOTOBOM KOHTPOJIBHOM
MeponpusiTUd B (pOopMe OTBETOB HA BOMPOCHI K 3a4ETy WM TECTOBBIX 3aJaHUN K
3auety. @opmy 3aueTa (OMpPOC WU TECTUPOBAHKE) BHIOUPAET MPENOJaBATEb.

Ecnu 3aver mnpoBoaurcs B (opME OTBETOB Ha BONPOCHL, CTYAEHTY
npejyiaraeTcsl OAUH WM HECKOJbKO BOIPOCOB M3 TEPEYHs BOIPOCOB K 3a4eTy.
Bpewms Ha MOATOTOBKY K OTBETY HE IPEAOCTABISAETCS.

3aduer mpoBoaMTCS B l-OoM ceMecTpe. DK3aME€H NPOBOJMUTCS BO 2-OM
CEMECTPE.

DK3aMeH MpoBOAMUTCA B yCTHOM (opme. M3 sK3aMeHALIMOHHBIX BOIPOCOB
cocraBisieTcs: 30 3K3aMeHalMOHHBIX OuieToB. Kakaplii OMIIET COCTOMT U3 Tpex
BONpocoB. KoMIIeKkT 3K3aMEHAllMOHHBIX OWJIETOB NPEJICTaBICH B y4eOHO-
METOANYECKOM KOMIUIEKCE NUCIUIIIINHBI.

Ha moaroroBky k oTBeTY CTyAeHTY npenocrasisercs 30 MUHYT.

Bonpocs! a5 onpoca

=

Matpuiel. Onpegenurens MaTpulbl. X cBoiCTBa.

Pemenne cucrem nuHENHBIX ypaBHeHUN MeToaoM Kpamepa.

3. CkaynspHOe NpPOM3BEACHUE BEKTOPOB, €ro CBOWCTBA. MeXaHWYECKMH CMBICI CKaJPHOTO
pou3BeIeHUs. BpIuncienne ckaasipHOro Npou3BeIeHUsI B KOOPAUHATHOU popme.

4. BextopHOe mpou3BeneHHE BEKTOpoB. Ero reomerpuueckas u (usnueckas HHTEPIPETALHS.
CBoiicTBa BEKTOPHOTO NPOM3BEACHUS. BhIdrciienne B KoopAnHATHOU Gopme.

5. Ilpsmas nuHUSA Ha TMJIOCKOCTU. YpaBHEHHE NPSAMON, MPOXOJAIIeH depe3 JaHHYI0 TOUYKY
NEePIEeHIUKYIIPHO JaHHOMY BeKTopy. O0I1ee ypaBHEHHE TPSIMOH.

6. VYpaBHeHHe MpsIMOH B OTpe3Kax Ha OCSAX. YpaBHEHHE MPSIMOM, MPOXOALIEH yepe3 JaHHYIO
TOYKY, NapaJjIebHO JAHHOMY BEKTOPY. YpPaBHEHHE MpPsAMOM, IMPOXOJSIIEH depe3 JIBe
JTAaHHBIE TOUYKH.

7. YrnoBoil ko3ppuumeHTt npsiMoi, Y paBHEHUS IPSIMOH C YTI0BBIM KO3 (HUITUEHTOM.

8. DOmmunc. Onpenenenue. Kanonnueckoe ypaBHenue. HccnenoBanue popmMbl KpUBOH.

9. Tunep6omna. Onpenenenue. Kanonndyeckoe ypaBHenue. MccnenoBanne (opMbI KPHBOH.

10. IMTapabomna. Onpenenenue. Kanonnueckoe ypaBuenue. MccnenoBanue GpopMbl KpUBOH.

11. llpsimast nuaMsS B mpocTpaHcTBe. KaHOHWYeckue, mapamMeTpuuecKue, OOIIMe YpaBHEHUS
IIPSIMOM B IIPOCTPAHCTBE.

12. OcHOBHBIE TEOPEMBI O TIpEIeIax.

N
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13.
14.

15.
16.

17.
18.

19.

20.
21.

22.
23.
24,
25.

26.

27.

28.

29.

30.

31.

32.

33.

1 u 2 3ameuaTenbHbIe MPEILIbI.

[IpowsBognass ¢yHkuuM oxHOW mepeMeHHoW. Omnpenenenue. ['eoMmerpuyeckuii U
MEXAHUYECKUN CMBICI IPOU3BOIHOM.

ITpon3BoHBIE IEMEHTAPHBIX (QYHKLUH.

[TpaBuna nuddepeHIUpoBaHNs CyMMBI, Pa3HOCTH, MPOU3BEICHHs, YacTHOTO. [IponsBoaHas
CJIOKHOHM ()YHKIIUH.

Teopemsr 0 muddepennupyemsix pynkuusax (Teopemsr Jlarpamka, Poms, Jlonurans).
Bospacranue u yObiBaHue QpyHkuuu. Heo6xonumele 1 10CTaTOYHBIE YCIOBHS BO3PACTaHMS
U yObIBaHHS (DYHKITHH.

Makcumym u MuHuMyM QyHkuuu. HeoOxoaumoe ycinoBue skcTpemyma. JloctaTouHble
YCIIOBUS IKCTpPEMyMa.

Haumensbliee 1 Haubosnblee 3Ha4eHUs: GYHKLIUU HAa OTPE3KE.

Beimyknocts u Bornyrocth rpaduka gynkinun. Touku meperu6a. JlocTaTouHble YCIOBHS
BBITTYKJIOCTH (BOTHYTOCTH).

AcumnToTsl rpaduka.

[TonHoe uccnenoBanue GpyHKIUH.

Heomnpenenénusiii nHTErpat; ero cBoicTBa. Ta0iMia OCHOBHBIX HHTETPAJIOB.
WuTerpupoBaHue 3aMEHOM IEPEMEHHOM; IO 4YacTaM. VHTerpupoBaHue palnOHAIBHBIX
IpOOeii.

3ana4y, NPUBOASILNE K IOHATHIO ONpEeAENEHHOro uuTerpana. Onpenesné bl HHTErpall Kak
npefenl MHTeTrpaidbHBIX cyMM. lloHsitHe 00 wHTerpupyeMoil (GyHKUIWH, (HOPMYITHPOBKA
TeopeMBl cylecTBoBaHusA. CBOMCTBa ONpeleI€HHOro uHTerpana. Teopema o cpeiHeM.
[IpousBogHas OT oOmNpeAenéHHOr0 HHTErpaja MO BepxHeMy mpezaeny. CBs3b MEXIY
onpenieN€HHBIM U HeonpeienEHHbIM HHTerpainoM (popmyna Hetorona-JleitGHuna).
['eomeTpryecKie MPUIIOKEHUS ONPEaeIEHHOr0 WHTETpaja: BBIYUCICHUE TuIomanen Guryp;
00BEMOB TeNl MO IUIOLIAJAM CEYEHUH M Teln BpaLleHUs; JUIMH IYI KPUBBIX; IJIOLIAJCH
MIOBEPXHOCTEH BpamieHus. [IpuMepsl NPUIOKEHUsS HHTErpajla K PEIIEHHUI0 IMPOCTEHIINX
3aJa4 MEXaHUKHU U (PU3HKH.

[Tonsitue o nuddepennuanibHoMm ypaBHeHuH. JuddepeHnuanbabie ypaBHEHHS TEPBOTO
nopsiaka. [lonste o6 obmem m yacTHOM pemieHuH. HaganbHble ycnoBusi. MHTerpanbHble
KpUBBIE.

HuddepeHumanbaple  ypaBHEHUS C  pa3leNAOLUMHCA  NepeMeHHbIMU. OJHOpOIHBIE
muddepeHManbHble ypaBHeHus. JIunelinble quddepeHiaibabie ypaBHEHHUSL.

Teopema 0 CyIIeCTBOBAaHMM U €IUHCTBEHHOCTH pelIeHus TUu(epeHINaIbHOI0 ypaBHEHHS
nepBoro nopsaka (6e3 10Ka3aTeabCcTBa).

JluneliHble onHOpOJHBIE AU(QepeHIraIbHbIe YpaBHEHUs BTOpOro mopsnaka. JluneiHo-
He3aBHUcHUMbIe perieHns. CTpyKTypa 001Iero pemeHus.

JluneliHble OTHOPOJIHBIE MU(PepeHIMaTbHbIC YPAaBHEHUSI BTOPOTO MOPSIKA C MOCTOSHHBIMU
Koa¢punmeHTamu. Xapaktepuctuieckoe ypasHeHnue. OO01iee pelieHue ypaBHEeHUs!.

34.001ee perieHne JIMHEHHOT0 He0THOPOTHOTO AU hepeHInaIbHOTO YpaBHEHHUS BTOPOTO
MOPSAJIKA C TOCTOSITHHBIMU KO3 (PUIIMEHTaMU B 3aBUCUMOCTH OT (DYHKIIMU B ITPaBOW YacCTH..
35. CobbITHs, uX Bubl. Kiaccuueckoe onpenenenue BeposTHOCTH. CBOHCTBA BEPOSTHOCTH.

36.

Teopema cioxeHust BEpOATHOCTEN /ISl HECOBMECTHBIX cOObITHI. ClieICTBUS U3 HEe.

37.TeopeMa yMHOXEHHSI BEPOSITHOCTEH.

38.
39.

Teopema coskeHHs 1711 COBMECTHBIX COOBITHIA.
CrniencTBr€E U3 OCHOBHBIX TEOPEM TEOPUU BeposiTHOCTEN. Dopmyria MOJHON BEPOSITHOCTH,

dbopmymna betieca.

40.

IToBTopHbIE UcnbITanusA. PopMmyita bepHymin.

41.JloxansHas popmyna Jlamumaca. @opmyna Ilyaccona.

42

43.
44.

NurerpansHas Teopema Jlamnaca.
HauBeposiTHelee 4iciio HaCTYIIIICHUS COOBITHS.
Crnyuaiinble BennunHbl. VX BBl 3aKOH pacnpeIeneHns ci1y4aiiHoN BEIMYNHBI.

43



45. ®yHKUMs pacnpeqesieHus CcilydaiiHOM Benn4yuHbl. Ee cBoiicTBa.
46. IlnotHOCTH pacupenesieHus: BepoarHocTeil. Ee cBolicTBa.
47. YncnoBble XapaKTEPUCTHKH CIYyYalHBIX BEJIMYMH, UX BEPOSITHOCTHBIA CMBICI, (POPMYIIBI

BBIUUCIICHUSI CBOICTBA.
48. 3aKoHbI pacTpeielIeHUs JUCKPETHBIX CIIydailHbIX BeIMYuH (OnHOMHAIbHEIHN, [Tyaccona).

49. IlokazaTenpHOE pacipeeeHue.
50. HopmaubHblii 3aKOH pactipezesienus. BeposTHOCTh onaiaHusi HOpMaJIbHO pacipeesieHHON
CJIy4ailHOM BEJIMYMHBI B 3aJJaHHBIA HHTEPBAJI.

9K3AMEHAIIMOHHBINA BUIET Ne 1

1.Heonpenenennsiii uurerpan. Onpenenenue. CBoiicTBa.

2.ITonw3ysich onpeieieHuEM IPOU3BOIHOM, BEIUUCIUTD TPOU3BOIHYIO MPU X=1
s GyHKIHH y=3x"+1.

3.Haiitu 4ncrioBble XapaKTEPUCTUKU CIyYalHOW BEJMYWHBI, 33JJaHHON 3aKOHOM
pacupeneneHus

x| -2]-11] 0 1 | 2
p | 01]02| ps | 03|02

44



(Mpuaoxenne 3

MUHUCTEPCTBO CEJIbCKOT'O XO3SI1MCTBA POCCUNCKOU
®EIEPALINN
®EJIEPAJIBHOE I'OCYIAPCTBEHHOE BIO/UKETHOE
OBPA3BOBATEJILHOE YUPEXX/JIEHME BBICILIEI'O OBPA3SOBAHNS
«JIVTAHCKUI T'OCYIAPCTBEHHBIN ATPAPHBIN YHUBEPCUTET
WUMEHU K.E. BOPOILINJIOBA»
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P®OH/J ONEHOYHbLIX CPEJACTB
[0 JUCHMILIMHE (MOAYNI0) «BpIciias MaTeMaTHKa

Hamnpasnenue noaroroBku: 19.03.02 [IpoayKThl NUTaHUS U3 PACTUTEIBHOIO
CBIPbs

Hanpasnennocts (mpoduiis): TexHosmorus xjieda, KOHAUTEPCKUX U MaKaPOHHBIX
W3 0CIUI

VYposeHb npodeccuoHanbHOro 00pa3oBaHus: OakagaBpuar

I'oxg mHagama moaroroBku: 2023

2. OIMCAHUE MOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHUSI

KOMIIETEHIIUA HA PA3JIMYHBIX OTAITAX UX ®OPMUPOBAHUA,
OIIMCAHUE HNIKAJI OHEHUBAHUA

Ne | Haumeno Kparkas IIpencrasne- Kpurepuu ouenuBanus [Mkana

/ BaHUC XapaKTePUCTHKA HUE OIICHUBAHUS

I | ONEHOYHO | OIIGHOYHOI'O CPEICTBA OIICHOYHOTO

ro CpelcTBa B
cpencTBa dbonme

1. | Tecr Cucrema TectoBsie B tecrte BoimonHero 90-100% OrieHka
CTaHJAPTU3UPOBAHHBIX | 3aJaHUSL 3aJaHAN «Omauunoy (5)
3aaHHUH, TIO3BOJISIONIAS B Ttecrte Bemmomneno Ooaee 75- | Onenka
HU3MEPUTh YPOBEHb 89% 3amanmit «Xopowo» (4)
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Ne | Haumeno Kparkas IIpencrasne- Kpurepuu ouenuBanus IMkana
n/ BaHHE XapaKTEepUCTHKA HHE OLICHUBAHUS
I | OIEHOYHO | OIIEHOYHOTO CPEJCTBA OLIEHOYHOTO
ro CpencTBa B
cpencTBa ¢donge
3HAHWH. B Tecre Bemomaeno 60-74% | Onenka
3a1aHui «Yooeremsopum
envroy (3)
B Tecre Brmonneno menee 60% | Onenka
3aJaHUI «Heyoosnemeopu
menvHo» (2)
Bonpmas uacte onpegeneHuit | OneHka
He IpeJCTaBIIeHa, mbo | «Heyooeremeopu
NpeACTaBlIeHa € TpyObIMH | menvHo» (2)
OUIMOKaMu.
2. | Ompoc dopma paboTsl, Bomnpocs! k IIponeMoHCTpUPOBaHBI Ornenka
KOTOpast MO3BOJISIET orpocy HpeArnoaraeMble otBeTsl; | «Omauunoy (5)
OLIEHHUTH KPYTo30p, MIPaBUIIBHO HCTIONB30BaH
YMEHHE JIOTHYECKN QITOPUTM ~ OOOCHOBaHMH  BO
MIOCTPOUTD OTBET, BpeMsl  pacCy)KAEHHH;  ecThb
yMeHHe JIOTHKA pacCyXJICHHH.
MIPOJIEMOHCTPUPOBATH [TponemoHCTpHPOBAHBI Onenka
MOHOJIOTHYECKYIO peub IIPEAIoNaraeMble OTBETHI; €CTh | «Xopouio» (4)
U MHBIE JOTMKa  pacCyKAEHuil,  HO
KOMMYHUKAaTHBHBIC HETOYHO HCTIOJB30BaH
HABBIKU. Y CTHBIH 0IIPOC QITOPUTM  OOOCHOBaHMH  BO
o0naaet 6ONIBIIUMH BpeMsl pacCyXJIeHUH M He Bce
BO3MOKHOCTSIMH OTBETHI TIOJHEIE.
BOCTIMTATCJIbHOT'O IIponeMoHCTpUPOBAHEI OreHka
BO3/ICHCTBYA, CO31aBask mpenoyiaraéMple  OTBETH, HO | «Ydoeremseopum
YCIIOBHA IJIA HETIPaBMILHO UCTIONB30BaH | eabHo» (3)
HedopMaIbHOTO QITOPUTM  OOOCHOBaHMH  BO
oOmIeHNS. BpeMs paccyXIeHH;
OTCYTCTBYET JIOTHKA
pacCyXIeHHH;  OTBETHl  He
TIOJIHBIE.
OTBeTHI HE NIPECTABIICHEI. Onenka
«Heyoosnemeopu
menvHo» (2)
3. | Pacuerna | CpencTBo IpoBepKH Iepeuyens IIponemoHCTpHPOBAaHO Ouenka
si padoTa | BIIAJICHUS HAaBBIKAMHU 3aJlaHHH, NOHMMAaHHe METOIVKH peuieHus | «Omauunoy (5)
(penieHue | IPUMEHEHUS BXOMAIIMX B | 33a4 W €€ IpPUMECHEHHE.
3aj1a4) IIOJIyYE€HHBIX 3HaHUU II0 | pacdyeTHO- Pewenue KaueCTBEHHO
3apaHee ONpeNeleHHOH | rpaduuecky odopmieHO (akkypaTHOCTB,
METOJUKE ISl pelieHusl | 10 paboty JIOTUYHOCTB). Hcnonp3oBan
3a7a4. TpaZuLIMOHHBIN WU
HETPAAMIIMOHHBIA TOAXOX K
peleHuo  3ajadd.  3ajada
peleHa MpaBUIbHO.
IIponeMoHCTpHUPOBAHO Onenka
MIOHMMaHUE METOJMKH pelIeHue | «Xopowo» (4)
U ee TNpuMeHeHue. PemeHue
3aJ[a4y MPaBHIBHO O(OPMIICHO.
3ajaua pemeHa MPaBUIBHO.
EcTh oTJienbHBIE 3aMEYaHHUS.
[IpogemMoHCTpHPOBAaHO OreHka
MTOHMMaHUe METOANKH peuleHus1 | «Yoosremseopum

M YaCTUYHOEC €€ NPHUMEHEHHE.
3amaya penieHa 4aCTUIHO.

envno» (3)

3amaya He pernieHa.

Orenka
«Heyoosnemeopu
menvHo» (2)
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Ne | Haumeno Kparkas IIpencrasne- Kpurepuu ouenuBanus IMkana
n/ BaHHE XapaKTEepUCTHKA HHE OLICHUBAHUS
I | OIEHOYHO | OIIEHOYHOTO CPEJCTBA OLIEHOYHOTO
ro CpencTBa B
cpencTBa ¢donge
4 3auer 3ager BbIcTaBiIseTCS B | TecToBble B Tecre Bemomneno 60-100% | «3aureHo»

pe3ynbTaTe TOABEACHUS

HUTOTOB TEKYILETro
KOHTpOJs.  3a4eT B
¢dbopme HUTOTOBOTO
KOHTPOJS  TPOBOJMTCS
U 00yJaroIIMXCs,

KOTOpPBIE HE CIIPABUIINCH
C YacThIO 3aJaHuMN
TEKYLIET0 KOHTPOJIS.

3aaHusi K
3a4eTy

3aJaHuHA

B Tecre BrImomHeHO MeHee 60%
3aJaHuHA

«He 3auTeHO»

5 IK3aMeH

KoHnTponsHoe
MEpOIpHUATHE, KOTOPOE
MIPOBOANTCS TI0
OKOHYaHHMHU M3Yy4CHHS
JVCIATIIMHBL.

Bomnpocs! k
9K3aMEHy

IToka3zaHo 3HaHUE TEOpUU
BOIPOCA, MOHATHHHO-
TEPMHHOJIOTUYECKOr0 armnapara
JUCUUIUTHHBL; YMCHHUE
aHAIM3UPOBATH MPOOIEMY,
COJICPIKATENBHO
CTHJIUCTUYECKU TPAMOTHO
u3j1arath CyTh BOIIPOCA;
r1yOOKO IOHUMATh MaTepHa;
BJIaJICHUE aHAIUTHIECKUM
CHOCOOOM U3JI0KEHHS BOIPOCaA,
HAYYHBIX WJICi; HABBIKAMHU
apryMEHTAIMH 1 aHAJTH3a
(akTOB, COOBITHIA, SIBIICHUH,

TIPOIIECCOB.

BricraBasercs

oOyuaromemycs, TIOJTHO,
HoJpOoOHO u IpaMOTHO
OTBETHBIIEMY Ha  BONPOCHI
6uera " BOIIPOCHI
9K3aMEHaTOpa.

Orenka
«Omauuno» (5)

1. Marpuna Ha3bIBaeTCs KBaAPATHOW, €CIIN
A) 4KCIIO ee CTPOK MEHbIIIE YUCIIa CTOJIOLOB;
b) uncno ee cTpok paBHO YKCIy CTOJIOIIOB;
B) uncno cTpok 6osbliie yucia cTo0oB;

') Bce ayieMeHTHI TJIaBHOM IMaroHaiy HYJIH.

2. JInuHa BekTOpa a=(2,-21) paBHa...

A)3
B) 1
B)9
)5

3. CkansipHbIM [TPOU3BEIEHUEM JBYX BEKTOPOB Ha3bIBAECTCS IPOM3BEICHUE
A) ux MoayIeu;
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b) ux moaynei, yMHOKEHHOE HAa CUHYC yIJla MEXy HUMH;
B) ux Monynel, yMHOKEHHOE Ha TAHT'€HC yrila MKy HUMU;
I') ux Moxynel, yMHOKEHHOE Ha KOCUHYC YIJla MEX]ly HUMU

IIponeMoHCTpHUPOBAHO OneHka
MIOHUMaHUEe METOAMKH peleHue | «Xopowio» (4)

U ee TIpuMeHeHHe. Pemenue

3aJa4y MPaBHIBHO O(OPMIICHO.

3ajaua pemeHa IPaBUIBHO.

EcTp oTnenbHbIC 3aMEYaHusL.

[IpogemMoHCTpHPOBAHO Orenka
TIOHUMaHUE METOIWKH peIieHus | «Yoosenemeopum

U 4YaCTHYHOE e MPHMEHEHHE.
3amaua perreHa 9acTHYHO.

enbro» (3)

3amada He pemnieHa. OreHka
«Heyooenemsopu
menvHo» (2)
4 3auer 3ader BEICTaBiIgeTCI B | TecTOBBEIC B tecre Bemoaneno 60-100% | «3auteHo»

pe3yiabTaTe NOABECACHUA

HUTOTOB TEKYIIEero
KOHTpOJIsS.  3a4eT B
dbopme HUTOTOBOTO
KOHTpOJISL  TIPOBOJHUTCS
JUTSE 00yYarOIIMXCs,

KOTOpBIE HE CIIPABUIINCH
C YacThIO 3aJaHuN
TEKYIIEr0 KOHTPOJIS.

3aJaHusl K
3a4ery

3aJaHUN

B Tecte Brmonneno menee 60%
3aJaHUuN

«He 3auTeHO»

5 IK3aMeH

KontpoasHoe
MEpOIPHUATHE, KOTOPOE
MIPOBOANTCS 110
OKOHYaHHMHU M3YUCHHS
JCIUTUINHBL.

Bomnpocsr k
9K3aMEeHY

IToxa3aHo 3HaHUE TEOPUU
BOIPOCA, MOHATHHHO-
TEPMHHOJIOTUYECKOr0 arnapara
JCIUIUTHHBL; YMEHHUE
aHaIM3UPOBATH MPOOIEMY,
COJIePIKATENBHO U
CTHJIMCTUYECKUA TPAMOTHO
u3jarath CyTh BOIIPOCA;
IyOOKO IOHUMATh MaTePHal,
BIaJIEHNE aHAIUTHIECKUM
CIOCOOOM U3JI0KEHHS BOIPOCaA,
HAYYHBIX HCH; HABBIKAMHU
apryMEHTAIMH ¥ aHAJIH3a
(akxTOB, COOBITHIA, SIBIICHUH,
MPOIIECCOB.
BricraBnsercs
oOydaromemycs,
moApoOHO u
OTBETHBIIEMY  Ha
ounera u
JK3aMeHaTopa.

HOJIHO,
IrpPaMOTHO
BOIIPOCHI
BOIIPOCHI

Ornenka
«Omauuno» (5)

Jlyranck, 2023
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1. IEPEYEHb KOMIIETEHIMIA, COOTHECEHHBIX C UHIUKATOPAMM JOCTUXKEHUA KOMHETEHHHFI,
C YKA3ZAHUEM 3TAIIOB UX ®OPMUPOBAHUA B IPOLHECCE OCBOEHUSA OBPA3OBATEJIBHON

IMPOT'PAMMBbI
Kon ®opmynupos | HMHaukatopsl Otan IImanupyemeble HaumenoBanue Haumenosanue
KOHTPO Ka goctuxkeHust | (YpOBEHb) | pe3yibTaTbl OOy4YeHUs | MOIyJel u (uin) OIICHOYHOT'O CPEJICTBA
- KOHTPOJIUPYE | KOMIICTEHIIMU | OCBOCHHUS pas3nenos Texymui | [Ipomexyro
JUPyeM MO KOMITETEHIT JUCITUTUIAHBI KOHTPOJTb yHas
oM KOMIETCHIUU 15071 aTTecTalus
KoMIIe-
TEHITNN
OIIK-2 | Cnocoben OIIK-2.1 [IepBb1ii 3nartb: onpenenenus | Pazmen 1. Tectsl 3auer,
MPUMEHSITh OcymecTBIAeT | yrap OCHOBHBIX Jluneiinas u 3aKpBITOr | BK3aMEH
OCHOBHbIE pacHdcCTeL, (TTOPOTOBBI | MATEMATUYECKUX BEKTOpHAas O THUIIa
3aKOHBI U aHAIM3UPYCT !l ypOBEHB) | IOHATHUI, anredpa,
METO/bI HOJTy4CHHBIC MaTEMaTUYECKYIO aHaJIMTUYEeCKas
uccinenoBanu | PE3YJIbTAThI U CHMBOJIMKY, OCHOBHBIE | TEOMETPHUS B
17} COCTaBJLACT AKCHOMBI, TEOPEMBI U | TPOCTPAHCTBE U HA
€CTECTBEHHBIX | 3AK/ITOUCHUC 3aKOHOMEPHOCTH, MJIOCKOCTH.
HayK IS 110 KOTOPBIM Paznen 2.
peLeHus IIPOBCACHHBIM NOAYHUHSIOTCS Oynkuuu. Teopus
3a/1ay aHaJinsam, MaTEMaTHYECKHUE MIpeIeioB
npodeccruona | MCHBITAHUAM 1 TIOHATHS, OCHOBHBIC Huddepennnans
JBHOU HCCIICAOBaHWA pUEMBI 0€ UCUYHUCIICHUE
nesTelbHoCcTH | M- JI0KA3aTeNIbCTB TeOpeM | (PyHKITHIA.
U MaTeMaTUYECKUX Paznen 3.
yTBEpKIAEeHUU, MeTOAbI | IHTErpansHoe
MaTEMaTUYECKOTO UCUHCIICHUE
aHalu3a, byHKINH.




AHAIIMTUYECKOMN
T€OMETPHUH, JTUHEUHOU
anreopbl

Bropon Ymersn:

ATaIn aHaJIM3UPOBATh

(mpoABUHY | 3aJa4y, BBIAEISIS €€

TBIN 0a30BbIC

YPOBEHB) COCTAaBJISAIOIIHE,
MPUMEHSITh
MMEIOLTYIOCS
TEOPETUUYECKYIO 0a3zy

Tperun Biaaaerns: HaBBIKAMU

aTan MEPEBOUTH

(BBICOKMI | pealbHYIO 33a/1auy Ha

YPOBEHB) MaTEMATUYECKUI

A3BIK, BEIOUPATh
METO/1 €€ PEIICHUS
CTPOUTH NPOCTEUIINE
MaTeMaTHUECKHe
MOJIETIH TP PEIICHUH
poheCCHOHATBHBIX
3ajad,
CaMOCTOSITENILHO
pacimupsTh 1
yIIyOmsITh
MaTeMaTHYeCKUe
3HaHUA.

Paznen 4.

Huddepenunanba
bl€ YpaBHEHUS
Paznen 5. Psanael.

TecThl 3auer,
OTKPBITOT | DK3aMEH
0 THUIIa

(BompocCHI

TUTSt

omnpoca)

Pacuernas | 3auer,
paboTta AK3aMEH
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OIIK-2.3
[Ipumenser
METO/IbI
MaTEeMaTUYECK
Oro aHajau3a
MIpU OMUCAHUU
U pElICHUN
3a/1a4 B
npodeccronan
BHOWU
NEeSATEIbHOCTH.

IlepBoIii
aTan
(OpOTroBEI
1 YpOBEHB)

3HATB: METOBI
MaTeMaTHYSCKOTO
aHajau3a,
TEOPETHIECKOTO H
AKCIIEPUMEHTAJILHOTO
UCCJICIOBAHMS,
HPUMEHSICMBIC JIJIS
pelieHus
podheCCHOHAIBHBIX
3aJ1a4

Bropou
aTaI
(mpoaBUHY
TBIN
YPOBEHb)

YMeTb: BEIOMPATH U
HCITIOJIb30BaTh
HEOOXOINMBIC
MaTeMaTUYECKHE
METObI U
BBIYUCIIUTEILHBIE
CpPEICTBA, a TAKXe
TaOJIUIIBI U
CIIPaBOYHUKH,
JIOBOJIUTH PEIICHUE
3a71a41 J10
MPUEMIIEMOTO
(4ncnoBoroO)
pe3yibTara u
OIIEHUBATH €T0

Paznen 1.
JIunenHas u
BEKTOpHAas
anreopa,
aHaJUTUYeCKas
TCOMETPHS B
MPOCTPAHCTBE U Ha
MIJIOCKOCTH.
Paznen 2.
Oynkuuu. Teopus
MPEAEIIOB
Hudbdepennmansu
0€ UCUHCIICHUE
GyHKIMIA.

Paznen 3.
NHTterpanpHoOE
HCUYUCIICHUE
GyHKIMH.

Pa3nen 4.
Huddepenunansu
bIC YPaBHCHUS
Paznen 5. Psaael

TecTrl
3aKPBITOT
0 THIIA

3auer,
JK3aMCH

Tectsl
OTKPBITOT
O TUIa
(Bompocsl
LTSt
orpoca)

3auer,
JK3aMeH
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JOCTOBCPHOCTDH

Tperun Baaners: Pacuernas | 3auer,
ATaIn CIOCOOEH OLICHUBATH U pabora JK3aMeH
(BBICOKMI | aHAJTU3UPOBATH
YPOBEHB) MOJTyYEHHBIN
pe3yabTar
OIIK-2.4 [TepBbiit 3HATB: METOBI Paznen 1. TecTrl 3ayer,
Hcnones3yer aTarn MaTeMaTUYECKOTO Jluneiinas u 3aKpBITOr | 3K3aMEH
3HAHUS (TIOpPOTOBBI | MOJIETTUPOBAHMS, BEKTOpHAas O THUIIa
MaTeMaTU4YecK | ¥ ypOBEHb) | TEOPETHUECKOTO, anrebpa,
oro MIPUMEHSIEMBIE /IS aHaJUTUYECKas
MOJIETUPOBaHU pelieHus reoOMETpPHUS B
s IPU pelICHUN npodheCCUOHATIBHBIX MPOCTPAHCTBE U Ha
3a/1a4 B 3aj1a4 MJIOCKOCTH.
npogeccuonan | Bropoii YmMmersb: BoiOupate 1 | Pazgen 2. Tectol 3ayer,
bHOM JTaln HCII0JIb30BaTh Oynkuuu. Teopust | OTKpBITOT | SK3aMEH
JNEATEIIBHOCTH | (MPOABUHY | HEOOXOIUMBIS peesioB O THUIIa
THIN METOIBI Huddepernunansy | (BOMPOCH!
YPOBEHB) MaTeMaTU4YECKOTO 0€ UCUHCIICHUE TUISt
MOJICTTUPOBAHUS, & byHKIHA. orpoca)
TaK)Xe TaOJIUIIBI U Pa3nen 3.
CIIPaBOYHUKH, HNuTerpansHoe
JIOBOJUTH PEIICHUE HCUYUCIICHUE
3a7a4u 10 GyHKIUN.
[IPUEMIIEMOIO Paznen 4.
(4nciI0BOrO) Huddepenunanbu
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pe3yibTaTa u
OLICHUBATh €TO

bI€ YpaBHEHUSI
Paznen 5. Paanr

JIOCTOBEPHOCTh
Tperun Baaners: Pacuernas | 3auer,
aTan CIOCOOEH OLICHUBATh U paboTta JK3aMEH
(BBICOKHMI | aHAJIM3UPOBATH
YPOBEHB) MOJTyYEHHBIN

pe3ynbTar
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2. OIMCAHUE MOKA3ATEJEN U KPUTEPUEB OLIEHUBAHUSI
KOMIIETEHIINA HA PA3JIMYHBIX OTAITAX UX ®OPMUPOBAHMUA,

OIIMCAHUE IIIKAJI OHEHUBAHUA

Ne | Hawmmeno Kpatkas [Ipencrasne- Kpurepuu onieHuBanust [xana
/ BaHUC XapaKTePUCTHKA HHE OLICHUBAHUS
I | OLEHOYHO | OIIEHOYHOIO CpeACTBa OLIEHOYHOT O
ro CpeicTBa B
CpencTBa ¢donne
1. | Tecr Cuctema TectoBble B tecte BrimonHeHo 90-100% Ouenka
CTaHIAPTU3UPOBAHHBIX | 3aMaHUSI 3a1aHuit «Omauunoy (5)
3aJaHHM, ITO3BOJIIONIAS B rtecre BeimoaneHo Gonee 75- | OueHka
HU3MEPUTh YPOBEHb 89% 3amanuit «Xopowo» (4)
3HAHUU. B Tecte BemonHeno 60-74% | Onenka
3aJaHUN «Yoosremsopum
envro» (3)
B Tecte BemonHeHo menee 60% | Onenka
3a/1aHui «Heyoosnemsopu
menvHo» (2)
bonpmas yacte omnpenenenuil | Onenka
HE TIpeCTaBJICHA, mbo | «Heyodoeremeopu
npeficTaBieHa ¢ IpyObIMU | menvHo» (2)
onroOKamMu.
2. | Ompoc dopma paboTsl, Bomnpocs! x [IponeMoHCTpUPOBaHBI OreHka
KOTOpast MO3BOJISIET orpocy HpeArnoaraeMsle otBeTsl; | «Omauunoy (5)
OIIEHUTH KPYT030D, MPaBUIBHO HCTIOJb30BaH
YMEHHUE JIOTHYECKU QITOPUTM  OOOCHOBaHMH  BO
IIOCTPOUTH OTBET, BpeMs  pacCyXIEHHH;  ecTh
yMCHHE JIOTHKA PacCyKICHUH.
MIPOAEMOHCTPUPOBATH [IponemMoHCTpHPOBaHBI Orenka
MOHOJIOTHYECKYIO peb MpeJIoIaraeMele OTBETH, ecTh | «Xopowio» (4)
1 MHEIC JOTHKAa  PacCyXACHUH,  HO
KOMMYHHUKATHBHEIC HETOYHO HCTIONB30BaH
HaBBIKH. Y CTHBIN OIPOC QITOPUTM  OOOCHOBAaHMH  BO
o0naaet OONIBIIUMH BpeMs pacCyXICHHH U He Bce
BO3MOKHOCTSIMH OTBETHI TIOJHBIE.
BOCIIUTATEIILHOTO IIpoaeMOHCTPUPOBAHBI OreHka
BO3/ICHCTBYs, CO3/1aBast IpeAronaraeMele  OTBETHI, HO | «Yooeremeopum
yCIIOBUS TSt HENPaBUILHO WCTONIL30BaH | envho» (3)
HedopManbHOTO aIrOpuT™M  O0OCHOBaHHH  BO
oOIeHusI. BpeMs paccyxIeHHH;
OTCYTCTBYET JIOTUKA
pacCyXIeHHH;  OTBETHl  HE
TTOJTHEIE.
OTBETHI HE MPEIICTABIICHBI. OreHka
«Heyoosenemsopu
menvro» (2)
3. | Pacuerna | CpeacTBo mpoBepKU Ilepeuenn [IponemoHcTprpoOBaHO Ouenka
s1 padoTa | BIIAJICHUS HAaBbIKAMU 3aJlaHHH, MOHUMaHKHE METOIUKH petierus | «Omauunoy (5)
(pemienne | MpUMEHEHUs BXOJIIUX B | 3aJJayd  H e¢ [PHMCHCHHE.
3a/1a4) MTOJTyYCHHBIX 3HAHHUU TI0 | pac4eTHO- Pemenne KayeCTBEHHO
3apaHee OIpeAeIeHHON | rpadudecky | odopMiIeHO (aKKypaTHOCTb,
METOJKE JUIS PEIIeHusT | 10 paboTy JIOTHYHOCTB). Hcnonp3oBan
3am1ad. TpaIUIIHOHHBIHA WA
HETPAAWIMOHHBIA TOOXOX K
pelIeHrIo  3aJadd.  3ajada




MPOBOJIUTCS 11O
OKOHYaHUU U3Yy4YeHUs
JUCIUATIIUHEL.

TEPMUHOJIOTUYECKOTO arnmapaTa
JUCHUIIINHBI; YMCHUC
aHAJTU3UPOBATh MPoOIEMY,
COJIEPIKATENBHO U
CTUJIUMCTUYCCKU T'PAaMOTHO
u3Jaratk CyTh BOIIPOCA;
riyO0OKO OHMMATh MaTepHa;
BJIa/ICHHE aHATUTHYCCKUM
CII0COOOM H3JIOKEHUSI BOTIPOCa,
HAYYHBIX UJIeii; HABBIKAMHU
apryMeHTALMK 1 aHAIH3a
(hakTOB, COOBITUH, SIBJICHHIA,

Ne | Hammeno Kparkas [Tpencramne- Kpurepuu oneHnBanus kana
n/ BaHHE XapaKTepUCTHKA HHE OLICHUBAHMS
I | OLEHOYHO | OIIGHOYHOIO CpeACTBa OLIEHOYHOT O
ro CpencTBa B
cpencTaa ¢donge
pelIeHa paBuIbHO.
[IpogemMoHCTpHPOBAHO Orenka
MMOHWMaHUe METOAMKH pemierne | «Xopowio» (4)
U ee MpuMmMeHeHue. Pemienue
3aa4d MPaBIIEHO O()OPMIICHO.
3agaga pemieHa TPAaBHIIBHO.
EcTp oTnenbHbIC 3aMeYaHusl.
[IponemoncTpupoBaHO Ouenka
NOHUMAaHKE METOJIUKHU pelIeHus | «Yooeremeopum
W YacTHUYHOE e€ MpHUMEHEeHHe. | erbHo» (3)
3amava penieHa YacTUYHO.
3amaua He pelieHa. Onenka
«Heyoosnemeopu
menvHo» (2)
4 3auer 3auer BbICTaBisieTCs B | TecToBble B Tecre BbmosmHeno 60-100% | «3aureHo»
pe3ynbpTaTe MOJABEICHUS | 3afaHUsA K | 3aJaHUi
UTOTOB TEKYyILEero | 3a4eTy
KOHTpOJsl.  3adeT B B Tecte Brmonneno meHee 60% | «He 3auTeHO»
dopme HUTOTOBOTO 3alaHUH
KOHTpPOJISL  TIPOBOJHTCS
TSt oOyyarommuxcs,
KOTOpBIE HE CIIPaBHIINCh
C  YacThl0O  3aJaHui
TEKYIIEro KOHTPOJIS.
5 Jx3amen | KonrponbsHoe Bomnpocs! k [Toka3zaHo 3HaHUE TEOpUU Ouenka
MEpOIPHUATHE, KOTOPOE | IK3aMEHY BOIIPOCA, TIOHATHHHO- «Omauunox (5)

TIPOIIECCOB.

BricraBasercs

obOyuaromemycs, MOJTHO,
moaApoOHO u IpPaMOTHO
OTBETHBIIIEMY Ha  BOIPOCHI

Ouiera " BONPOCHI
9K3aMEHaTopa.

[lokazaHo 3HaHMe OCHOBHBIX | OueHka
TEOPETUYECKUX TOJIOXKEHUH | «Xopowioy (4)
BOIIPOCa; yMeHHe
aHaJIM3UPOBATH SIBJICHUS,

(daxTbl, JEHCTBHA B paMKax

BOIIpocCa, COICPIKATCIBHO nu




Haumeno
BaHUeE
OLICHOYHO
ro
cpencTBa

Kparkas
XapaKTepUCTHKA
OLIEHOYHOI'O CPEJCTBa

[Ipencrasne-
HUE
OLICHOYHOI'O
CpelCcTBa B
¢donge

Kpurepuu oneHnBanus

Ixana
OIICHUBaHUS

CTHIIICTUIECKA TpaMOTHO
W3jaraTh CyThb BOIpOCa, HO
AMEEeT MeCTO HeIOCTaTOYHAs
MTOJTHOTA OTBETOB ()
H3JIaraeMoMy BOTIPOCY.
IIponeMoHCTPUPOBAHO
BIIAJICHUC AHATUTHYCCKIM
CHOCOOOM H3JIOKEHHUsST BOMPOCa
U HaBbIKAMH apTryMEHTAIINH.
BricTaBnsiercs
o0ydarommeMycsi, TOJTHOCTEIO
OTBETHBIIEMY Ha BOIIPOCHI
Omiera U BOIIPOCHI
sK3aMeHaTopa, HO
JOIYCTUBIIEMY IIPH OTBETaX
HE3HAYNTENbHBIC OMIHOKH,
YKa3bIBAIOIINE HA HATHUHE
HECHCTEMHOCTH U MPOOEIOB B
3HAHMSIX.

Iloxaszano  3HaHMe  Teopuu
BOIpoOCca (hparMeHTapHO
(HemonHOTA M3II0KEHUS
uHdopMaluK;  ONEepUpPOBaAHHE
TTOHATUSAMHI Ha OBITOBOM
YpOBHE); YMCHHE BBIICIHUTH
TJIAaBHOE, c(hopMyIHPOBATH
BEIBOJBI, II0Ka3aTh CBS3b B
MTOCTPOCHHUH oTBeTa HE
MIPOJIEMOHCTPHUPOBAHO.
Brnanenue AQHAJIMTUYECKUM
CrocoOOM H3IIOKEHHUsI BOIpOca
u BJIaJICHUE HABBIKAMU
apryMeHTaIluu HE
MIPOJIEMOHCTPHUPOBAHO.
OO0yuarommiics JIONYyCTHUIT
CYIIECTBEHHBIC OIIMOKH IPHU
OTBETaxX Ha BOIPOCHI OHIICTOB
¥ BOIIPOCHI HK3aMeHATOpa.

Onenka
«Yooeremseopum
envno» (3)

3HaHUe NOHITUHHOTO ammnapara,

TEOpHH BOIpOCA, HE
MIPOAEMOHCTPUPOBAHO; YMEHHE
AHAJIU3UPOBATh yaeOHBIH
MaTepHuan HE
MIPOAEMOHCTPHUPOBAHO;

BIIaJICHUE AHATTUTHYECKIM
CIIOCOOOM H3JIOKEHUS BOIpOCa
u BIIaJICHUE HaBBIKAMU
apryMeHTanuu HE
MIPOAEMOHCTPHUPOBAHO.

OOyuvaromuiicss He OTBETHJI Ha
OJIH WJIM JIBa BOIpoca Ouiera
U JONOJHUTEIbHBIE BOIPOCHI
JK3aMeHaTopa.

OneHka
«Heyoosenemsopu
menvHoy» (2)




3. TUITIOBBIE KOHTPOJIBHBIE 3ATAHUSA NJIX UHBIE MATEPHUAJIBI,
HEOBXOJIUMBIE JIJIS1 ONEHKHW 3HAHWM, YMEHW, HABBIKOB 1
(MJIN) OIBITA JEATEJIBHOCTHU, XAPAKTEPU3YIOLIUX JTAIIbI
®OPMUPOBAHUS KOMIIETEHIUMI B MIPOLIECCE OCBOEHUS
OBPA3OBATEJBHOM TPOT'PAMMBI

OueHoYHbIe CPeACTBA sl MPOBeIeHUsI TEKYIEro KOHTPOJIsI
Texymuii KOHTPOJIb OCYIIECTBISETCS MpernojiaBaTesieM TUCIUIUINHBL TPU
MIPOBEICHUM 3aHATUN B (pOpME TECTOBBIX 3aJaHHl, YCTHOTO OMpPOCa U PacUETHOMN
paboTHI.

OIIK-2. Cnnoco0eH NpUMEeHSITh OCHOBHBIE 3aKOHbI U METO/IbI MCCJIeI0BAHUI
€CTeCTBEHHBIX HAYK /ISl pelleHus 32124 NPophecCHOHAIbHOM AesITeJIbHOCTH
OIIK-2.1. OcyuiecTBsieT pacyeThbl, aHAJIU3UPYET MOJyYeHHbIE Pe3yJIbTAThI U
COCTABJISIET 3aAKJIIOYEHHUE MO NMPOBEIEHHBIM AHAJIU3AM, HCTIBITAHUAM U
HCCJIeI0BAHUSAM.

IlepBbIii 3Tanm (MOPOroBoil ypoBeHb) — IMOKa3bIBaeT CHPOPMHUPOBAHHOCTH
noKasareJs KOMIIETeHLIUH «3HATbX: onpeeseHus OCHOBHBIX
MaTeMAaTHYeCKHMX IMOHATHH, MAaTeMAaTHYeCKYI) CHMBOJIUKY, OCHOBHbIE
aKCHMOMBI, TeOPEeMbl U 32AKOHOMEPHOCTH, OCHOBHbIC NPHEMBI 10KA3aTEIbLCTB
TeOpeM W MAaTeMATHYECKHUX YTBEpP:KACHU, METOAbI MAaTeMATHYECKOI0
aHAJIN3a, AHAJUTHYECKOI reoOMeTPHUM, JUHEHHOH ajredpol.

TecToBBIE 3a]aHUA 3aKPbLITOIO THIIA

1. MaTpuua Ha3bIBa€TCsl KBaPATHOM, €CIIH
A) 4uCI0 €€ CTPOK MEHBIIIE YUCIa CTOJIOOB;
b) uncno ee cTpok paBHO YKCITY CTOJIOIOB;
B) uuncno ctpok 6osbliie yucia cToj010B;

') Bce ayieMeHTHI TJIAaBHOM TMAroHaau HYJIH.

2. JInuHa BekTOpa a=(2,-21) paBHa...
A)3
b) 1
B) 9



rs

3. CkaysipHBIM IPOM3BEICHNEM JIBYX BEKTOPOB HA3bIBACTCS MTPOU3BEICHNE
A) ux Mopayneu;

b) ux Momynel, yMHO)KCHHOE Ha CHHYC yTJia MEXTy HUMU;

B) ux momyneii, yMHOKEHHOE Ha TAaHTCHC yTJia MEXIY HUMU;

') ux MomyIeii, yMHOKEHHOE Ha KOCHHYC YTJIa MKy HUMHU

4. TlpousBogHas ¢pyHkimu Y =8—5x" — % x° mMmeer BUT ...
A) Yy =-20x*-7x
B) y' =8x—20x>+7x’
B) y' =8x—x’ +%x7
') y =8x—20x> +7x’
5. MHOkeCTBO nIepBOOOpasHbIX 11 GyHkuuu f (x)=e
A) Lo c
4
B) e*?+C
1
B)es* 4+ C
) 4e¥*+C

3 pmeeT BUL

Kiroun

1.

g
sdrdimitdis

Bropoi Tan (mpoaABMHYTBHIH YPOBEHb) — MOKAa3bIBaeT
cpopMHUPOBAHHOCTL NOKA3aTeJId KOMIIETEHUUHM «yMeTb»: AHAJU3UPOBATH
3aga4y, BbIAeJAs ee 0a30Bble COCTABJAKINNE, NMPUMEHATb HMEKIIYIOCS
TeOpeTHYECKYI0 0a3y

3ajanus 3aKPBITOr0 TUNA (BOMPOCHI IJIS1 OIIPOCA):
1. laliTe onpeiesieHUe KOJUTMHEAPHBIX U KOMIUTAHAPHBIX BEKTOPOB.




2 0 3
2. lana matpumia A=| 1 -2 5| Uemy paBHa cymMMa DJIEMEHTOB di3tasytas;
-8 -5 4
ATON MaTpPUIIbI?
3. ChopmynupyiiTe onpeeraeHrue Npou3BOIHOM.
4. Tlo xakoi QopMyie ompenensercs JuHa OTpe3Ka, 3aJaHHOTO0 KOOpJWHATAMU
Hauana A(x;; y1) 1 KoHIa B(xy; 1,)?
5. 1o xakoii popmyiie onpenenseTcs MPOU3BOIHAS CIOKHON HYHKIINHU?

Kiroun

1. JIBa HEHYJNEBBIX BEKTOpPA HA3BIBAIOTCS KOJUIMHEAPHBIMM, €CIIM OHH JIEKAT
Ha MMapaJUIeNbHBIX MPSMBIX UM HA OJHOU MPSMOU.

Tpu BekTOpa Ha3bIBaIOTCS KOMIUIAHAPHBIMH, €CJIM OHH, OyIyuu
NpUBEIEHHBIMU K 0011IEMy Hayally, JIS)KAaT B OJTHOM IMJIOCKOCTH.

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

3. [IpousBogHast GyHKIIMH — 3TO MPEJET OTHOIICHUS MpUparieHus: GyHKIUHA K
MpUpAIEHUIO €€ apryMEHTa MPU CTPEMJICHUH TPUpAIICHUS apryMeHTa K
HYJIO0 (TTPU YCIIOBHMH, UTO TAKOU MpeJIes CYIIECTBYET)

4, JlimHa OTpe3Kka, 3aJaHHOT0 KoopAuHaTaMu Hadaia A(xy; y1) u KoHua B(xy;
¥,), onpenensercs mo popmyne: AB =/(x, —x,)% + (v, — )% |

S. [Tpou3sBogHas ciiokHOW (QyHKIHMH onpenensercs mo ¢popmyne: y' = f'(u)
“u'

Tperuii 3Tan (BBICOKMH YPOBeHb) — NMOKa3biBaeT CHPOPMHPOBAHHOCTH
NMOKa3areJss KOMIIETEHUHMH «BJAAeTbh»: BJAJAETh HABbIKAMH MEePEeBOAMTH
peajibHYI0 3224y HAa MATeMaTHYeCKHl SI3bIK, BBIOMPATh METO/l €e pelleHus!
CTPOUTH  MNpOCTellIHe  MaTeMaTH4YeCKue  MOAeJH MNPH  PelIeHUU
Npo(ecCHOHANBHBIX 3a/1a4, CAMOCTOSAITEJIbHO PACHIUPATL H YIJIYyOJasTh
MaTeMaTH4YeCcKHe 3HAHUS.

Pacuernas pabora:
1. Touka ABUKETCS NPAMOJIMHEHHO 1O 3aKoHy S = (2t —1)° +4. Beruciurs

YCKOpPEHHUE B MOMEHT BpeMeHH to=1.

2. YcraHoBUTh oOOpa3yeT JM 3aJaHHas CHCTeMa BEKTOpOB 0a3uc B
npoctpanctee Ry @; = (3;2;-2),a; = (6;4;,—4),a; = (1;1;-1)
3. Pemmrs 3amauy Ko y' =—y, y(0) =1. [IpoaHanu3upoBaTh MOBEACHNE

PELICHUS IPU X —> +00.




4. Temo IBUKETCS MPAMOIUHEHHO CO CKOPOCTh, KOTOPAst H3MEHSETCS T10
3akoHy V =2t +1, rne t — Bpems B cekyHaax. Halitu myTh, KOTOPBIH
IIPOMJET TeJa 3a IPOMEXKYTOK BpeMeHH oT 1= 1 ¢ o t,=3 c.

2x 1
5. Pemnts ypaBHEeHUE ) =0
Kiroun
1. CoriacHO MEXaHWYeCKOMY IPOM3BOAHBIX IEPBOIO M BTOPOIrO MOPSIKOB

eclii TOYKa JBHXKeTcs Mo 3akoHy S=S(t), rne S — myTh, t — Bpems, TO
s'(t) mpeacTaBiseT CKOPOCTh JABMKEHHS TOYKHM B MOMEHT BpeMmeHH I, T. e.

s'(t)=V(t), a s"(t) (t) ecTth ycKOpeHHE ABMKEHUS TOYKH B MOMEHT BpEeMEHH t,
T. €. s"(t) =a(t)
Takum oOpa3om, HaxoauMm S'(t) = ((Zt ~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.

CrienoBaTennbHO, YCKOpPEHHE B MOMEHT BpemeHu tp=lcocraBmser 24 en.
YCKOPEHUs.

2. CornacHo kpurtepus 0asuca B R,, cucrema BEKTOpoB &,, a,, a, 00pasyer 0asHuc,
TOTIa W TOJBKO TOTJA, KOTJA OIPEICIUTEIb, COCTABICHHBIH W3 KOOPIWHAT
BEKTOPOB, OTJIMUECH OT HYJISI. BBIUHMCIMM 3TOT ONpeaeuTeh:

3 6 1
4 1 2 1 2 4
A=|2 4 1|=3 -6 +1 =
4 - |2 -1 -2 -4
2 -4
=3(-4+1)-6(-2+2)+1(-8+8)=0.
CnenoBarenbHO, CUCTEMa BEKTOpPOB a,,d,,d4, He o0paszyer Oa3uc B
IPOCTPaHCTBE R3.
3. Vpasuenue y' =—y sBisercs quddepeHinaabHpIM ypaBHEHHEM 1-10

HOPSIKA C pas3IelIAIOIMMUCS IepeMeHHbIMU. 3anaya Ko s
muddepeHnnansHOTO YpaBHEHHSI 1-T0 MOPSIIKA COCTOUT B TOM, YTOOBI: U3
o6mero pemenust Y =@(x,C) BbaenuTh Takoe pemenne Y =@(x,Co)
YPaBHEHHSI, KOTOPOE YJIOBICTBOPSACT HAYAILHOMY YCIOBHIO: ((Xo)= Yo, I/Ie
(Xo,Yo) — 3amanHas Touka miockoctu XOY.

CoryacHo alnropuTMy pelieHus HailieM cHavyana oliee peneHue. 3aMeHUM

dy dy

y' Ha O oyuM oY YMHOXHM ypaBHEHNE a & (y#0) 1 NOJIy4nM:
y

ﬂ = —dXx.
y




[IpounTerpupyeM mojry4eHHOE paBEHCTBO:

In|y|=—x+In|C|, rae C—const u In|y|=Ine™+In|C|= y =Ce™ - o0mee
pelieHue.
Haiinem pemenune 3agaun Komm, noacraBus B oouiee pemieHue x=0 u y=1:
1=Ce"=C =1

Wrak, nonyunnu pemenue 3agaun Komm y=e™
Hccnegyem noBeeHne pemieHust mpu X —» +oo'

. .1 1
lime™=lim—=—=—=0.
X—>+0 x—+0 @% 400
Takum 00pa3om, pu X — +co penreHue 3a1a4u Komm ctpeMurces K HyJIro.
4. [lepemerneHue TOYKH, TBIKYIIEHCS TI0 IPSIMOK co ckopocThio V =V (t), 3a

b
MIPOMEKYTOK BpEMEHHU [a;b], BBIUHC/ISACTCS 10 hopMmyiie S = jV (t)dt
a
CnenoBatesibHO, MyTh, KOTOPBIN MPOKIET TEJIO 3a IPOMEKYTOK BPEMEHHU OT
t;= 1c mo t,= 3 c. paBeH

3 t2 3 ;
S =!(2t+1)dt=[2.5+tj1 :(tz +t)L =(9+3)-(1+1)=10(™).
Otset: 10 M.

5. 3anuIieM MpaBUIIO BEIYUCICHUS OMPEACIUTENS BTOPOTO TOpsIKa
|f111 ai,
%2 1 1{122
" ol
=2x-2—-1-4=10
4 2 !
4x—4 =0,

4x =4,
x=1.
Orger: x = 1.

| = all ) azz _ alz ) azz , IOACTaBUM UMCIOIIUECA 3HAUYCHUA:

OIIK-2.3. IIlpuMeHsieT MeTOAbl MATEMATHYECKOT0 AHAJIN3A MPHU ONMUCAHUY U
peleHrH 32124 B IPo(deccHoHATbHOM AeATeIbHOCTH.

IlepBblii 3Tan (MOPOroBoii ypoBeHb) — MOKa3biBaeT CHOPMHUPOBAHHOCTH
MOKAa3aTeJisi KOMIETEHIUU <«GHATHb»: METOAbl MATEeMATH4YECKOr0 AaHAJIu3a,
TEOPETHYECKOr0 U IKCIEPUMEHTAIBHOI0 MCCJIE0BAHNSA, PUMEHsIEMbIe ISl
peuieHus NPO(PeCcCHOHAIBbHBIX 3a1a4

TecToBbIE 3a1aHNS 3AKPBITOr0 THUIIA

1. Tpu BeKTOpa KOMIUIAHAPHBI, €CITU UX
A) ckansipHOE MPOU3BEICHUE PABHO HYJIIO;
b) ckanspHoe npousBeneHne He paBHO HYJIIO;
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B) cMemmanHoe npou3BeieHre paBHO HYJIIO;
[') BekTOpHOE MPOU3BEICHNE PABHO HYJIIO;
J1) BeKTOpHOE MTPOU3BECHUE HE PABHO HYIIIO.
2. [1nomaaes napaienorpamMma ornpeaensercs no Gopmyse

A) S=abg;
) = labe);
B) S:%‘éxﬁ‘;
I) Sz‘axﬁ‘;

7 S =—fal-[5sing.

3. Yron Mexay npsMbIMH, 3aIaHHBIMU YPaBHEHUSAMU ) = kX + Dy, ¥ = KX + by
omnpenensiercs mo hopmyiie:

Atgp = 21

S 1-kk,
B) k, =1 + ky;
B)m¢=fﬁa%;
I') kzz—%;
k, —k
iy tg(p=m-

4. JlocTaTO4YHOE YCJIOBUE IKCTpeMyMa PyHKIUU GOPMYIUPYETCS CACAYIOIIUM
obpazoMm:
1) ecnu mpou3BOaHAS (PYHKIIMU NPHU MEPEXOAE Yepe3 KPUTHUYECKYIO TOUKY
Xo U3MEHSIET 3HaK C «+» Ha «— », TO B TOYKE Xy (YHKUHS TOCTUTaeT
MaKCUMYM,;
2) ecnu mpou3BoAHAsA QYHKIUU B TOYKE Xo PABHSAETCS HYJIO, TO B TOUKE Xg
(GYHKIUS TOCTUTAeT MAaKCUMYM;
3) ecnu npousBogHAs (YHKIMU B TOYKE Xo MEHBILIE HYJS, TO B TOUKE X
(GYHKIUS TOCTUTAET MAaKCUMYM;
4) ecau mpou3sBoaHas (QYHKUUHM B TOUKE Xo OOJbIIE HYJS, TO B TOUKE Xo
(GyHKIUS TOCTUTAaeT MAKCUMYM.
5. PaccrosiHue ot Touku 10 miockoctu Ax + By + Cz + D = 0 onpenensiercs 1o
bopmye
_|Ax, + By, +Cz,] .

A)d= ,
VA +B*+C*?




B) g :\Ax0+Byo+Czo+D\.

VA? + B? +C?
B) d:AXO+ByO+CZO+D;
JA*+B?+C?
) d- VA?+B*+C’ :
|AX, + By, +Cz, + D|
0 d- VA*+B*+C*
|AX, + By, +Cz,|
Kiroun
6. I
7. I
8. B
9. A
10. b
Bropoi Tan (mpoaABMHYTBHIH YPOBEHb) — NOKAa3bIBaeT

chopMHUPOBAHHOCTL TOKa3aTeJdsi KOMIETEHHUHM «YMETbh»: BbLIOUpPATL U
HCMO0JIb30BATHL HEOOXOMMbIEe MATEMATUHYECKHE METOAbl U BbIYMCJIAUTEIbLHbIE
CpeacTBa, a TaK:Ke TA0JMUbI M CIIPABOYHUKH, JOBOJAUTH pPelliecHUE 321a49U 10
NMPUEMJIEMOT0 (YMCJIOBOI0) Pe3y/ibTATa U OLIEHMBATH €ro JI0CTOBEPHOCTh

3aiaHu 3aKPBITOr0 TUNA (BOMPOCHI /ISl ONPOCA):

1. Kakoe coObITHE Ha3bIBAETCS JOCTOBEPHBIM?

2. Teopema bepnynnu. B kakux ciydasix mpuMeHsieTcs JaHHas TeopeMa?
3. UTto Ha3bIBaeTCs MepBOOOPa3HON HYyHKITUHU?

4. Yto Ha3bIBACTCSI MHOKECTBOM?

5. Chopmynupyiite Teopemy depma.

Kunroun

1. CoOpiTHEe Ha3bIBAETCA JOCTOBEPHBIM, €CIH B pE3yJbTare JaHHOTO
WCIIBITAaHUS] OHO 00S3aTEIHHO MTPOU30MIET.

2. Ecau  BeposTHOCT, HACTYIUICHHUS HEKOTOPOro coObiTMsi A B N
HE3aBUCHUMBIX HCIBITaHUAX ToctosHHa W paBHa P (0 < p < 1), TO
BeposATHOCTH P(K) Toro, 4ro B 3THX MCHOBITAHHSIX COOBITHE A HACTYIUT
posHo K pas, paua: P, (k) =CKp¥q"™*

dopmyna bepHysin nmpuMenseTcs as Bbiuucienus BepostHocTH P(K),
KOrJja N — HEBEJIMKO.
3. ®ynxmus F (X) HaseiBaercs mepBooOpasHoi (yHKIMeH (MIM HPOCTO

nepBooOpasHoit) st pyHkuuu f (x) Ha mpomexyTtke X , eciu VX € X
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F/(x)=f(x).

4. [lon MHOXXECTBOM TOHUMAETCS COBOKYMHOCTH HEKOTOPBIX OOBEKTOB,
o0JafgaronMx  ONpEeAEICeHHBIM  CBOMCTBOM. OOBEKTBI, 00pa3yromue
MHO>KECTBO, HAa3bIBAIOTCS DJIEMEHTAMU MJIM TOYKaMH 3TOTO MHOYKECTBA.

S. Ecmu muddepennupyemas Ha npomexytke X dymkmusa y = f(x)

JOCTUIaeT HaumOOJBUIErO0 WM HAWMMEHBIIEr0 3HAYEHUS BO BHYTPEHHEU
TOUKE x = 3TOTO MPOMEKYTKA, TO MPOM3BOIHAS (GYHKIIMM B ATOH TOYKE

paBHa HyIO, T. €. f/ (Xo )=o0.

Tperuii 3Tan (BHICOKMH YPOBeHb) — MOKa3biBaeT CHOPMHPOBAHHOCTH

Nnora3zaTrejid KOMIICTCHIIHUHU «BJAA€Tbh»: BJAACTh HABbIKAMH OLCHHUBAHUA U
AHAJIH3a MOJYYCHHBIX PE3yJabTaTOB

Pacuernas pabora:

. 3 100 mnocaxeHHbIXx ceMsH mnpopocio 78. KakoBa BEpOSITHOCTh

IIpopacTaHu:A ceMeHu? OHpGI[CJII/ITB IIPOLCHT BCXOKCCTHU CCMAH.

. I[Ba CTpCJIKa CACIAJIM II0 BBICTPCIY B MHUIICHD. BepOHTHOCTI) IIornagaHusAa B

MUILIEHb I nepBoro crpenka paBHa 0,6, mia Broporo — 0,8. CocTaBUTh
3aKOH pachpeiesieHus [Js 4ucia NonaJaHuid B MUIIEHb. BhIUMCINUTH
MaTteMaTudeckoe oxuaanue U aucnepcuto. CocTtaBuTh  (QYHKIUIO
pacnpeneneHust BEpOSTHOCTEMN.

. Mcnonb3ysa popmynel Kpamepa, pemuts cucremy

x—2y+2=4,
2x +y +37 =5,
3x +4y+z=-2.

. 3aman 3akoH S(I) W3MCHEHWs TIyTH JBIKEHHS MAaTCPUAIBLHONW TOYKH.

TpeOyeTcst HaliTU 3HAYEHUE CKOPOCTU M YCKOPEHHS ATOW TOYKU B MOMEHT
BpeMeHH to, ecmm S(t) = 3t' — 28 +t— 1, ty= 2.

. UccrnenoBate ¢ymkmuro y = 1(¢ + 9x° + 15x — 9) Merozamu
4
mudpepeHInanbHOTO UCUUCIICHUS HAYEPTUTD €€ Tpaduk .
Kunroun
1. O0603HaUNM COOBITHE A — CeMs TIPOPOCIIO.

B 100 ucneitanusax — nmocaaka 100 ceMsH — coObITHE A MOSBUIOCH 78 pas.

Tak Kak pe3ynapTaT HUCIHBITAHUW YK€ M3BECTEH, TO HAWIEM BEPOSATHOCTH
IIPOPACTaHUS CEMEHU KAK OTHOCUTEIBHYIO YaCTOTY:

78
P(A) =W (A)=—=0,78.
(A)=W(A) =

[IponieHT BCXOXKECTH CEMSIH OMNpENeSIMM KaK BEPOSITHOCTh MPOpPACTAHUS

CCMCHH, BBIPAKCHHYIO B IIPOLICHTAX:

P(A) = 0,78-100% = 78%.
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CrnyyaitHas BelMuuHa X — YUCIIO MONAJaHUM B MULIEHb.

OHa npyUHUMAET CIIETYIONINE 3HAYCHUS:

X =0: ob6a cTpenka HEe OMaIM B MUIIICHb;

X = 1: B MUIlIeHb [TONAJ TOJIBKO OJUH CTPEJIOK: NEPBBIN CTPEJIOK MONAJ B
MHILIEHb, 4 BTOPOM — HET WJIM BTOPOM CTPEJIOK MOINAJI B MUUIIEHb, & IEPBBIN —
HET;

X =2: o0a cTpenka nomnaii B MULICHb.

Ilo ycnosuro p; =0,6; p, =0,8. Torna
0 =1-p; =040, =1-p, =0,2.

HaiineM BEpOATHOCTM TOrO, YTO Ciy4yalHas BeAMYMHA X TMPUMET
COOTBETCTBYIOIINE 3HAYCHUS:

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

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

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

n
Venosue Y. p; =1 Bemonnsercs: 0,08 + 0,44 +0,48 = 1.
i=1
BpruuciauM OCHOBHBIE YHCIIOBBIE XAPAKTEPUCTUKH CIIyYaANHOM
BEJIMYMHBI X.
MaremaTu4eckoe 0XKuJaHuE:
MX)=0-0,08+1-0,44+2-0,48=1,4.
Hucnepcus:
D(X)=0°-0,08 +1°- 0,44 +2°- 0,48 —1,4°=0,4.
CpenHee KBaIpaTUUECKOE OTKIOHEHUE:
o(X) =,/D(X) =+/0,4 ~ 0,6325.
Takum 006pa3om, QyHKIIMS pacTipefesieHus] UMEEeT BU:
0, mpu X<0;
0,08, mpu 0<x <1,
0,52, mpu 1<x<2;
1, npu X > 2.
IToctpoum yHKIHIO pacnpeieseHnus] BEPOSITHOCTEH:

F(x)=

12



0,52 b--ommeev —

v

0 1 2 X

[TocunTaem cHauasna rIaBHBIA ONMPEACTUTEND CUCTEMBI A, BOCIIOJIB30BABIINCH
CJIEYIOIINM MPABUIIOM BBIYHUCIICHUS ONPEICIIUTEIEH TPETHETO MOPSIAKA:

a; a, &
a211 azz2 azz =ay %22 8o a;, A1 A5y a, 8 |
d;; a;, Aag, A3 Agg Ay Qg ds dg,
1 -21
V nHac A=|2 1 3|=11-12)+2(2-9)+1(8-3)=-20.
3 41

Tak kak A # 0, AemaeM BBIBOJ O TOM, YTO CUCTEMa MMEET €TMHCTBEHHOC
peuienue. s ero OTbICKaHUsl BBIYMCIIMM 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=|2 5 9;J:1(5+6)4(29)+1(415):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

A T A

N3BeCTHO, YTO 3HAYEHUS CKOPOCTU U YCKOPEHUS MAaTE€PUAIIBHOM TOYKH B
HEKOTOPBIII MOMEHT BPEMEHU SIBJISIOTCS COOTBETCTBEHHO 3HAYEHUSMHU B OTOT
MOMEHT TI€pBOM W BTOPOM TMPOM3BOJHBIX (YHKIMH, 3aarolie 3aKoH
WU3MEHEHUSI MYTH.
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VY nHac
s'(t) = 12t — 6t + 1; v(2) =5'(2) = 73 (ex. ckopocTH),
s''(t) = 36t* — 12t; a(2) = s"'(2) = 120 (KB. yCKOPEHHS).

X°+6x+5=0.

Pemas monmyuyeHHOe KBajpaTHOE ypaBHEHHE, AENaeM BBIBOJ O TOM, HTO
GyHKIMS UMEET JBE KPUTHYECKHWE TOYKH 1-ro poma x; = — 5, x; = — 1.
Paz6uBaeM 00macTh ONpeAeieHus] STUMU TOYKAMHU HA YacCTH M 10 W3MEHEHHUIO
3HAKa TPOU3BOIHON B HUX BBISBJISIEM MPOMEKYTKH MOHOTOHHOCTH W HAJINYUE
AKCTpEMyMa:

X (~o0; -5] =5 (- 5; - -1 (-1;+ )
1)
f'(x) + 0 — 0
f(x) 7 max \ min A

Y = Y(-5) = 7 [(-5) + (-5 + 15(-5) - 9] = 4;

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

3) Onpenenum Touku neperuda rpaduka GyHKIUHA U UHTEPBAJIBI €r0
BBIMYKJIOCTHA U BOTHYTOCTH. J[J1s1 3TOr0 HaliIeM BTOPYIO MPOU3BOIHYIO
3a1aHHON (DYHKLIMH U IPUPABHSAEM €€ K HYJIO:

y”=%(6x+18); Xx+3=0; x=-3.

Wtak, QyHKOMS WMEeT OAHY KPUTHUYECKYI0 TOYKy 2-TO poja: x = —3.
Pa3o6reM 00s1acTh onpeniesieHus MoJIy4YeHHON TOUYKOM Ha 4acTH, B KaXKIIOW U3
KOTOPBIX YCTAHOBUM 3HAK BTOPOIl MPOU3BOIHOM:
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X (—o0; —3) -3 (—3; + )
() - 0 1) OOGnacTpio
OTIpeIeICHIS
TTaHHOM
byHKIIIH
SIBIITIOTCST ~ BCE
NEHCTBUTEIHLHBIC
3HAYCHUS
apryMeHTa X, TO
ectb D(Y): xe(H
00; ©0), a 9ITO
3HAYUT, 91O,
byHKIUSA
HENpepbIBHA HA
BCEH YMCIOBOM
NpsIMOM U €€

rpaduk HE
MMEeT
BEPTUKATTBLHBIX
ACHMIITOT.

2)
Hccnenyem

(b YyHKITHIO Ha
HKCTPEMYM u
MHTEPBAJIBI

MOHOTOHHOCTH.
C »9TOH IEeJIbIo
HalIeM ee
MPOU3BOJIHYIO U
MpUpaBHIEM K

HYJTIO:
1,2
= (3
=5
18x + 15);+
f(x) T.11.
3HaueHue x = — 3 sBIseTCA abcuccol TOUkM nepernda rpaduka GyHKINA,

a OpJMHATA 3TOM TOYKHU

y(3)= % [(L3)° + 9(_3)° + 15(_3) — 9] = 0.
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4) BpiicuuMm Hamuuue y rpaduka 3aJaHHOM (YHKIIMM HAKJIOHHBIX
acuMIITOT. J[7Is1 ompeesieHus: mapaMeTpoB ypaBHEHUSI aCUMIITOTHI y = kx + b
BOCIOJIb3yeMcsl (pOpMyJIaMU

(%) :
k= lim ; b= lim (f(x)—kx).
X—oo X X—>00
Nmeem
l(x3 +9x2 +15x - 9) 9
k= lim — lim 2 x? yox+15-2) - w.
X—> X X —> 00 X

Takum 00pa3om, y rpaduka 3aaHHON PYHKIIMU HAKJIOHHBIX ACUMITOT HET.
5) Hnsa mnoctpoenust rpaduka B BBIODAaHHOM CHUCTEME KOOpPJIWHAT
n300pa3uM TOYKU MakcumyMma Ai(— 5; 4), munumyma A,(— 1; — 4), meperuda

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

Pe3yIbTATOB MPEABLIYIIUX UCCIICIOBAHUI TOCTPOUM KPHUBYIO (pHC. 2).

6) Haiinem HanOosblliee ¥ HaMMEHbIIEE 3HAYEHUS 33JJaHHOM (PYHKIUU
Ha otpe3ka [— 3; 0]. Jns »Toro mocunmrtaeM 3HaueHUS (YHKIMK Ha KOHIAX
ATOTO OTPE3Ka M B KPUTHUECKUX TOUYKaX 1-TO pojia, MOMaBIIUX HA OTPE30K, U
CpaBHUM pe3yJIbTaThI:

p(3)=0; y(1)=-4;  p0)=-
OueBujHo, min_f(x) =—4; max f(x)=0.

Ie)

A

OIIK-2.4. UcnoJib3yeT 3HAHUSA MATEMATHYECKOI0 MO1eJIMPOBAHUS MPH
pelieHuH 3a1a4 B PO ecCHOHAIBHOM 1eSITeJIbHOCTH

IlepBblii 3Tan (MOPOroBoM YPOBE€Hb) — IMOKa3bIBaeT C(HOPMHUPOBAHHOCTH
nmoKas3areJist KOMIIETEeHIIUH «3HATb»: MeTOIbI MAaTEeMATHYECKOI0
MOJECJTHUPOBAHMS, TEOPETHYECKOr0 M JKCIECPUMEHTAJIBLHOI0 MCCJIe0BAHUSA,
NpUMeHsieMble J1JIs pelieHus NPo¢eCCHOHAIBHBIX 3a/1a4.

TecToBble 3aJaHUS 3aKPHITOT0 THIIA
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1. Touxa xy Ha3pIBAETCS TOUKOU pa3phiBa 2-TO POJIa, €CIIU:

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

X—xp—0 X—xp+0

B) lim f(X)=0 mm lim f(x)=o0;

X—>xg—0 X—xp+0

B) lim f(x)— lim f(x);

X—=>xp— X—>xp+0

) lim f(x)= lim f(x).

X—>xp—0 X—>xp+0
2. Onpez[eﬂeHmo HpOI/ISBOI[HOﬁ COOTBETCTBYCT BBIPAXKCHUC!

A) y'= lim 2%
Ay—>OAy

B) y'= lim ﬂ
Ax—0 AX

B) y'= I|m Ay,

Ay
T —
) Y'= A

3. CDI/I3I/I‘I€CKI/II/I CMBICJT MPOU3BOIHOM 2-T0 MOPAAKA:

A) y!! —_
B) y!! —_
B)y" =
Ny = dy.
4. YpaBHEHHE HAKJIOHHOW aCUMITOTHI UMEET BHU/I:
A)y=kx +b;
B)y =b;
B) x = b;
Ny=0.
5. OO6miee ypaBHEHUE TIPSIMOM OTIPEIETISACTCS ypaBHEHUEM BUIA:
A) A(x = x0) + B(y — y0) = 0;

b) —+X:l
b

B)Ax+By+C—1;
[ Ax+ By +C=0;

Kiroun

1.

> o9 || o

2.
3.
4
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T

Bropoi Tan (mpoABMHYTHIH YPOBEHb) — NMOKAa3bIBAET

C(l)OpMI/IpOBaHHOCTl) nmoxka3aTtejigs KOMIECTCHIMUA «YMETb»: BblﬁI/IpaTb u
HCIIOJIb30BaATh HCOﬁXOI[I/IMbIe MaAaTEMATHICCKUEC METOAbI U BbBIYHUCIUTC/IBHBIC
cpeacrea, a TaKKke Taﬁ.]'ll/ll_lbl n CIIPAaBOYHUKH, T0BOAUTH PCHICHUE 3ada4M 10
NMpHEMJIEMOTI0 (‘II/ICJIOBOI‘O) pe3yJabTaTa i OUCHUBATDL €10 J10CTOBEPHOCTD

Kiroun

o E

3ajaHust 3aKPBITOr0 TUNA (BOMPOCHI IJIS1 OIIPOCA):

Jaiite onpezeneHre QyHKIIMU ABYX HE3aBUCHMBIX ICPEMCHHBIX.
Kakoe ypaBHenue HazbiBaercs 1uddepeHnnanbHbM?

B 4em 3akirogyaercsi METO1 HEIOCPEACTBEHHOTO HHTETPUPOBAHUS?
B gewm 3akmouaercs norapudmuueckoe nuddepenimpoBanue?
Hanwmmmre kaHOHUYECKIE ypaBHEHUSI ITPSIMOI.

1.

IlepemenHast z (¢ 00J1aCTHI0 M3MEHEHHMsI E) Ha3bIBaeTCs ynHKuyueil
He3a6UCUMbBIX NEPEMEHHBIX X,y HA MHOKecTBe D, ec/iM Ka:KI0i mape

(x,y) u3 oBaacTu D CTABMTCH B COOTBETCTBHE OIHO ONpedeJeHHOe
3HAYeHHMe Z W3 MHOKecTBa E. OGo3Hauaercs Kak z = f(x,y).

VYpaBHEHUs, CBS3BIBAIOIIME HE3aBUCUMYIO [EPEMEHHYI0, HCKOMYIO
(YHKIHMIO ¥ €€ MPOU3BOAHBIE, HAa3bIBAIOTCS AU (DepeHInaTbHBIMH.

MeTOI[ HCIIOCPCACTBCHHOI'O HHTCIPUPOBAHHNA OCHOBAH Ha IMPUMCHCHHH
IMpaBUJI HHTCTPUPOBAHNA U UCIT0OJIb30BAHUN TaOJIMYHBIX HHTCI'PAJIOB.

Jlorapupmuyeckum nudepeHnupoBaHueM Ha3bIBaETCSA METO
mubdepennipoBanuss  QYyHKIHMN, NpU KOTOPOM CHayajga HaXOJAUTCS
norapudM QyHKIINH, a 3aTeM BBIUMCISETCS TPOU3BOAHAS OT HETO.

Kanonunueckue YpaBHEHUS PSAMON UMeeT BUJ:
X = X, _ y =Yy Z-174

m n p

Tpernii 3Tan (BBICOKHI YPOBEHb) — NMOKAa3bIBaeT C(POPMHPOBAHHOCTH

nmokasarte/Jids KOMIECTCHIHNHU «BJAAECTH»: BJAJACTh HABbIKAMH OLCHUBAHUA U
AaHaJIu3a MOJYYCHHBIX pe3yJbTaTOB

Pacuernas pabora:
dz

1. Bz=x%*-¢¥, x=sint, y=t*>, —=2?

dt

. 2
2. BIYUCIUTH TUIOUIAAb (PUTYPBI, OTPAHUYEHHOM TUHUSMU Yy =x" +4x, y=x+4
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X+3

NXE+2X+2

3. Bpruucautb uaTerpan pyHkuuu I

4. Bpruucauth lim
X—>0

NX+4 -2
B

5. WccnenoBath CXOOUMOCTh psifa, OPUMEHSS HEOOXOOUMBIM  MpU3HAK

CXO0ANMOCTH u IMPpU3HAKH CpaBHCHUA
i _ L + b + L +..+ ot +
= (2n-1)-2" 1) 2" 1.2 3.27 528 T (2m-1)-2"

Kmroun

" du ou dx ou dy ou dz
CHOJIB3YSl — = — - — —-—., II0JIy4aeM
dt  ox dt 8y dt oz dt’

du_ ou dx ou dy oJu dz
+ - +

dt ox dt a8y dt oz dt

dz 3 3 3f . .
Taxum o6pazom, Pl 2xet’ cost + x%e'’ 3t = e*’ (sin 2t + 3t sin’ t)

2. | [momane S ¢urypsl, OrpaHHYCHHOW CBepXy H© CHHU3Y TrpaduKamu
HenpepbIBHBIX QyHKIME y = f (X) u
y = ¢ (X), mepecekaromuMucs B
TOYKax ¢ abcuuccaMu x =a ux =D,

ompenaenseTcs mo Ghopmyie
b
S = J[f(x)—@(x)] dx
a

J1s1 HAaX0XKJIEHUST TOUYEK 1
[ePECCUCHUS JaHHBIX JIMHUMN i
pelaeM CUCTEMY YPaBHEHUN

y=x2+4x
y=x+4
2 2
xX*+4dx=x+4, x*+3x-4=
0, otkyna x; =—4, x, =1,

A%

[Tomyuum:
i 3w 3T
S:j(x+4—x2—4x)dx—j(4 3X-x2)dx=|4x- -2 | =
-4 -4 2 3],
—4-3 1106428 50502 (KBen)
2 3 2 3
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Loxi2)+2

X+3 2 ' 2
—————dXx=|(X* +2X+2) = 2X + 2|= | E=—=——dx =
J.'\/X2+2X+2 [( axE2) ' ] Iw/x2+2x+2
f 2X + 2 2} 1Id(x +2x+2) 2] dx _
VX2 +2x+2 VXZ 42X+ 2 VX2 +2x+2 Jx+1)2 +1

:E-ZM+ZI d(x+1) =VXP4+2X+2+2-In|x+1+/(x+1)* +1|+C =
2 JxX+12 +1

=X?+2X+2+2In|x+1+/x* +2x+2|+C.

3/1ech TakKe HEONpPEeACICHHOCTh THIIa 6 JIOMHOXHM YUCIIMTEIIb H

3HaAMEHATEJIb Ha BBIPAKCHUE («/ X+4 + 2), a 3atem Impeobdpasyem Apook:

lim m_zzlim (\/m—Z)(\/m+2):“m x+4-4

x>0 X x>0 x(Vx+4+2) x>0 X(M+2)

“lim X _im 21 1

>0 x(Vx+4+2) x50 (x+4+2 2+2 4

HaxomuM i 4 = lim 1 -0. HeoOxomumelii  npu3HaK

noo ' pow (2;1_1)2"
CXOJIMMOCTH PsIa BBINOJHAETCS, HO IJI1 PEUIEHHs BONPOCAa O CXOIWMOCTH
HY>KHO IIPUMEHHUTH OJMH U3 JOCTATOYHBIX MPU3HAKOB CXOAUMOCTH. CpaBHUM
JAHHBIN P C PSIIOM F€OMETPUYECKON MPOTPECCUN

I 1 1 1

—t+— <ttt

2 22 2 2"
KOTOPBII CXOIHUTCS, TaK Kak ¢ =1/2 < 1.

CpaBHuBasi wi€Hbl JAHHOTO psia, HAYMHAsg CO BTOPOro, C
COOTBETCTBYIOLIMMH YJICHAMHU T'E€OMETPUYECKOW MPOrPECCHM, MOJIYYUM
HEPABEHCTBA

1 I - 1 1. 1 1. . 1 1.

— <<—1 —<—3

< <
3.22 27 5.2 20 7.2% 2t (2n-1)-2" 2"

T.€. WIEHbl JAHHOTO PsJa, HAYWHAs CO BTOPOTO, COOTBETCTBEHHO MEHBIUIE
YJICHOB T€OMETPUYECKOTO pAJia, OTKyJa CIEAYyeT, YTO JAaHHBIA PNl CXOAUTCS
(nepBbIi MPU3HAK CPABHEHMS).

OueHo4YHbIEe CPeACTBA VISl POBEIeHNs POMEKYTOYHOM aTTeCTANNHU
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[IpomexxyTouHasi aTTecTalusi MpoBoaUTCA B opme 3aueta B 1 cemecTpe u
’K3aMeHa BO 2 ceMecTpe.

TecToBbIC 32JaHUA K 3a4€Ty
Buibepume 00un unu HeckobKo npasuivbHbix 0meemos

1. Yriooii koadduiuent npsamoit 2y = 4x - 10 pasen ...

A k=1/2
b))k =2
B) k=4
Nk= —10
-2 1 2
2. IIponsBenenne MaTpul ( 1 2)(3 1) paBHO. ..
7 -1
oy )
b) (%3 E:.l)
B) (1% 16)
D(13 )
3. Marpuiy, obpatHas JaHHOM (f _0 ), WMEET BU/I
=1
A) R
3
0o -1
B) :
1 2
3
(-2 3
B){_1 2
3 3
_EE ]
I)
0 2

4. O611ee ypaBHEHHUE MIOCKOCTH, Tipoxosiei yepe3 Touky C(0,3,4)
neprenuKyIspHo Bektopy N = (3, 2,1), uMeer BUL
A)3y+4z—-10=0
b) 3x+2y+z—-10=0
B) 3x+2y+z—-4=0
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MN3x+2y+z+10=10
5. KaHonnueckue ypaBHEHUs PSAMON, POXOISIIEN Yepe3 TOUKY
M (4;3;—1) MapajuIeJIbHO BEKTOPY a = {~1,3;1}, umeror Bux

A) x-1_ y+3_z+1

-1 3 -1
B) X+4 y+3 z-1
-1 3 1
B) Xx-—4 y-3 z+1
-1 3 1
. x*-8
6. IIpeaen lim paBeH
x—2 X —2
A)ll
b) 10
B) 13
12

7. Ecnu B TOouke MakcuMyMa (QyHKUUsA Iud@epeHnupyemMa, TO B 3TOH TOUKE
POU3BOAHAS PYHKUIUU
A) 6onbLIe HYJS
b) paBHa Hymt0
B) MeHbl11e HYIIs

8. ITpousBoaHas GyHKIUM Y = X° +SiN2X paBHa:
A) 3x* +2€0s 2X
b) 3x—2co0s2x

B) 3x* +2C0S X
9. Moayib KoMILIeKCHOTO Yrcia 3-4i paBeH

A)S
b) -4
B)3
10. Pe3ynbraT AeneHrsi KOMIUIEKCHBIX YHCEI 211?' paBeH
A) —1/2-5i/2
b) 1/2—-i/2
B) 1/2-5i/2
11. YkaxuTe ypaBHEHUSI, KOTOPBIE 33JIal0T Ha TJIOCKOCTH AJLUIUIIC
2 2
ALY g
36 20

B) 4x* +y*-16=0
B) x> —y? —4x+6y—-21=0
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2 2
Nn-Y -4
9 16
12. Jlanbl mapel ypaBHEHHMM MNPSAMBIX Ha IUIOCKOCTH. YKAXUTE Napy WM Mapbl
napauieIbHbIX TPSIMBIX
A)dx — 3y +5=0u —2x + 15y +2 =10
B)béx +4y =35 =0u3x+ 2y +2 =10
B)4x — 3y +5=0u2x -6y +2 =20
MNx—-—3y+5=0u3x+6y+2=0
13. A, B, C — paznuunbie KBagpaTHbIE MaTpPHULBl OJHOTO MOPAIKA. YKaXUTE
CBOICTBA onepaluid HaJl STUMHU MaTpULIAMH
A) AB=BA
b) A+B=B+A
B) (A+B)+C=A+(B+C)
INA+ByC=AC+BC
14. VYxkaxnure TOYKY WIM TOYKH, TPHUHANICKAIINE IUIOCKOCTH, 3aJaHHOU
ypaBHEHUEM
Xx-y+2z-7 =10
A)(3,-2,1)
b) (4,1, 2)
B) (-1, 2,0)
I (2,-3,1)

15. KoopauHaTel TOUKM niepecedeHus npsamou | == =—— C IUIOCKOCTBIO

x-1 vy z+2
o0 1 1
II: 2x—y— 3z + 4 = 0 pasusl

A) 14,-6)

B) 132

B) (1-6;4)
chaHoeume coomeemcmeue Meofcdy J1eBbIM U npaebm cm0ﬂ6uaﬂ4u.

16. VYcraHoBUTE COOTBETCTBHE MEXAY BEKTOpaMH M HMX B3aUMHBIM
pacnojokeHueM
1 a=(-2,1-3); b=(6,-3,9) A) Bexkropsl g u D KoIIMHEAPHBI
a=(0,2,-1): b=(0,—1—2) b) Bekropel aub
B) NEPIEHINKYJIIPHBI
BekTopel @ u D coBmanmaror
17. YcTaHoBHUTE COOTBETCTBHE MEXTy (QYHKIIMEH U 3HAUCHHUEM €€ TIPOU3BOIHOMN B
TOYKe X=1

1Y) =x*-Inx A) 1
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2 y(x)=x>+Inx B) 2
1 r 5
3
X)=x>+=
3 y(¥ " I 3
4 y(x)=2x>—x
18. YcTaHOBHTE COOTBETCTBHE MEXKIY YPaBHCHHEM MPSIMOU W THUIIOM, KOTOPOMY
OHO COOTBCTCTBYCT

X_Y_4q A) VYpaBHeHue npsaMoil «B
2 7 B) OTpE3Kax»
1 YpaBHEeHUE NIPAMOI C
YTJIOBBIM
ko3 purmeHTOM
) X 1 B) OOiee ypaBHeHHE NpsIMOi
V= 2 I') KanoHnueckoe ypaBHEHHE

3 7x-10y-8=0

19. YcTraHOBUTE COOTBETCTBHE MEXKAY YPABHEHUEM KPUBOU U €€ THUIIOM
A) OKpYKHOCTh

2 2
1 x+y =16 B) ommunc
X y° B) mapabona
2 —+==1 [') runepOona
16 25 P
3 y*=4x
20. YcTaHOBUTE COOTBETCTBHUE MEXKY MPEACIOM TMOCIEAOBATEIBHOCTA U €ro
3HaYCHUEM
_ 5p?+2n-1 A) 15
n—>a 22n +Nn+5 B)
. nN°+7n+2 I 5
2 I|m2—
N> 5N +Nn+9
3 2
. N°+3n“+4
3 Iim—————

2
n—»o N°+4n+5
Hanuwume nponyuieHroe cjioe60o ujiu 4ucio.

21. Ecnu COOTBETCTBYIOIIUE DJIEMEHTHI IBYX CTPOK (CTOJIOIIOB) OMPEASTUTENS
IIPOTIOPIIMOHAJIBHBI, TO ONPEICTUTETh
22. JleiicTBUATENBHAS YacTh KOMIUIEKCHOTO uncia (2 + 1)(3 — 2i) paBHa

23. CkansipHoe TPOU3BEJICHUE BEKTOPOB 5:{—1; 3 1} u 5:{1;—4; 2} PaBHO
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24.

25.

26.

27.

28.

29.

30.

Ecnn Xy Uy, SABIBIIOTCA DPCIICHUCM CUCTCMbI JIMHEHUHBIX anre6pa1/meCKHx

U{Zx—4y=0
YpaBHEHUU 3 , TO UX Pa3HOCTb x, — ), PaBHA

x+y=17

VYrnosoit kodpduinuent npsmoirt 7x-10y-8=0 paBeH (OTBET mpeACTaBUTH B
BUJIC JICCATUIHOM JIPOOH )
o . X+2 y z-3
Octpslii yros (B rpagycax) MexIy MOpsSMON — "o~ 1 ™ IIJIOCKOCTBIO

2Xx+2-7=0 paBeH
T .. T
6| cos— +isin—
(o5 g
T - . T
2| cos—+isin—
(o0 i3]
Touka P (—1;2;3) npunagnexut nnockoctu 2x —4y+ Cz —5 = 0. Torna
koadurment C paBeH
[Ipor3BoHast BTOPOro Hopsiaka GyHKIMU: Y = X° - In X, B Touke X =1 paBHa

MOI[y.TIB KOMIIJICKCHOI'O 4YHCJia paBCH

1 -1
JlaHbI MaTPHIIBI Az(% _11 2) u B=|2 1| Marpuna C=AB. Toraa
3 0

AJIEMEHT Cy1 PaBEH
4 3 2

31. Panr MaTpunsl A= 8 6 4| paBeH
12 9 6
32. Ilpenen lim th_X paBeH
x>0 arcsin X
33. Yucno Touek skcTpeMyma GYHKIMH y = x° +3x PaBHO
Kiroun
1. |b
2. |A
3. |b
4. |b
5. |B
6. |T
7. |b
8. |A
9. |A
10. | A
11. | Ab
12. | Ab

25




13. | B,B,I'
14. | b
15. | B
16. | 1A,2b
17. | 1A,2B,3B .4
18. | 1A,2B.,3B
19. | 1A,2B.3B
20. | 1b,2A,3B
21. 10
22. 8
23. | -11
24. 11
25. 10,7
26. | 45
27. |2
28. |5
29. |3
30. | 17
31. |1
32. |5
33. |2
Bomnpocs! a5 3K3aMeHa
1. Marpuubl. Bunbsl marpui. JlecTBUS Haj MaTpullaMu. DJEMEHTapHbIC

npeodpa3zoBaHus HaJ MaTPUIIAMU.

OcHOBHBIE  TOHATHSL W  CBOWCTBAa  ompeaenuTtencii.  Brruncienue
OIPEICTUTEIICH.

OnpenenuTenu BEICHINX MOPSAJIKOB U UX BBIYHCIICHUE.

OO6parnas marpuna. Haxoxxaenue oOpaTHOM MaTPHUIIBI.

Panr matpuiisl.

CucreMbl JTHHEWHBIX alreOpandeckux ypaBHeHUH. OCHOBHBIC TIOHSATHUS H
OTIpeICTICHUSI.

Meroast Kpamepa u o0OpaTHON MaTpHUIlbl PEIICHUS CUCTEM JIMHEHHBIX
anreOpanyecKkux ypaBHEHUH.

Pemenne cucrem nuHENWHBIX ypaBHEHUH MeTonoM ['aycca. Meroa 1moiaHoro
uCKIItoueHus nepeMeHHbIx JKopaano-I aycca.

Uccnenoanue cuctembl Ha COBMeCTHOCTB. Teopema Kponekepa-Kamnemnu.

. OTHOPO/IHBIE CUCTEMBI JIMHEWHBIX ypaBHeHHU. DyHIaMEHTalbHAs CUCTEMa

peneHui.
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11.

12.

13.

14,

15.

16.

17.

18.
19.

20.

21,

22,

23.

24,

25,

26.

217,

28.

Kommnekcuple  ymcna.  AnreOpamyeckas, TPUTOHOMETpUYECKAs U
nokasaresibHas (popMa KOMILJIEKCHOTO YHUCIIA.

['eomeTpuueckass UWHTEpHpeTalnss KOMIUIEKCHBIX 4uncesl. Moayns u
apryMEHT KOMILJIEKCHOTO YHUCJIa.

JleficTBUs ~ HaJl  KOMIUIEKCHBIMA  YHUCJIaMd B ajreOpamveckoi,
TPUTOHOMETPHUECKOM U MMOKa3aTeabHou (hopme.

®opmyna Myaspa. M3BnedeHue KOpHS N-M CTENEHM U3 KOMIUIEKCHOTO
qucia.

Muorounenst u ero pgenurend. KopHu MHorowieHa. Pasnoxkenue
MHoOrouwieHa Ha MHoxutenu. Cxema ['opuepa. Teopema besy. OcHoBHas
Teopema ajreopsl.

OcHoOBHBIE MOHATUSA CBOOOJHOrO BekTopa. JIMHEWHBIE omnepanuu Haj
BEKTOpAaMU B KOOpJAMHATHOM (opMme. bazuc B TpexMEpHOM MHpPOCTPaHCTBE.
Pasznoxxenue BekTopa 110 opram.

CkansipHO€ TPOM3BEACHUE JIBYX BEKTOPOB M €ro CBOMCTBA. BprumciieHne
CKaJISIPHOTO NPOU3BECHUS BEKTOPOB B KOOPAUHATHOU popme.

IIpunoxkeHus CKaIsipHOrO IPOU3BEICHMUS.

BektopHoe mnpousBeneHHE IBYX BEKTOPOB M €0 CBOMCTBA. Bpruucienue
BEKTOPHOTO IIPOU3BEAEHUS BEKTOPOB B KOOPJIMHATHOM (hopMme.
['eomeTpudecknii  CMBICI  BEKTOPHOTO  Ipou3BeAcHUsA. llpunoxeHus
BEKTOPHOT'O IIPOU3BEICHMUS.

CmenmanHOE MPOM3BEAEHUE TPEX BEKTOPOB M €T0 CBOMCTBA. BprumcieHue
CMEUIaHHOTO MPOU3BEICHHS BEKTOPOB B KOOPAUHATHOU (popme.
['eomeTpuuecknii CMBICT CMEMIAHHOIO mpou3BeAeHus. [lpunmoxeHus
CMEIIaHHOTO MIPOU3BEICHMUS.

Cucrembl koopauHaT. OCHOBHBIE 33JaYd AHAJIUTUYECKOW TI€OMETPUM Ha
IUIOCKOCTH.

Jluanu mepBoro mopsnaka. OOmiee ypaBHeHue mpsiMmoil. MccnemoBanue
00111eT0 ypaBHEHUS MPSMOM.

Paznuunbie BUIBI ypaBHEHHS MPAMOM HA MJIOCKOCTHU: YPAaBHEHHUE IPSAMOM C
VIIOBBIM KO3 durmeHToM. YpaBHEHHE TNPSIMOM, MPOXOIAIICH dYepes
JAHHYIO TOYKY B JJaHHOM HAIlpaBJICHUHU. YPAaBHEHUE IIydyKa MPSIMBIX,
IPOXOIAIIMX Yepe3 JAHHYIO TOUKY.

YpaBHeHHE NPSAMOM, MPOXOIAIICH Yepe3 JBE NAHHBIE TOYKHU. Y PABHECHHUE
IPSMOM, NPOXOASIIEH Yepe3 JaHHYI0 TOUYKY NapajuiesIbHO HAIPaBIAIOLIEMY
BEKTOPY. YpaBHEHUE IIPAMOM, MNPOXOMALIEH Yepe3 HJAaHHYK TOUYKY
NEPNEHIMKYJIPHO HOPMAaJIBHOMY BekTopy. HopmansHOE ypaBHEHHE
IIPSMOM.

B3anmHoe pacnosiokeHrne IBYX MpsMBIX. YCIOBUSA NApAIIEIBHOCTH U
MIEPIICHAUKYJIIPHOCTH  ABYX IPSAMBIX, TaHIE€HC YIJa MEXAy AByMs
psAMbIMH. PaccTosiHe U OTKIIOHEHHE OT TOYKHU 110 HPSIMOM.

Kpussie Broporo nopsiaka. OKpyKHOCTb. DJUIHIIC.
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29.
30.
31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Kpussie BToporo nopsiaka. ['unep6ona.

Kpussie Broporo nopsiaka. [Tapadomna.

[Tnockocth B mpoctpancTe. OOIee ypaBHEHUE MIockocTH. HemomHele o0mme
YPaBHEHUS IIOCKOCTH.

Paznuunble BUIIbI ypaBHEHUS IUIOCKOCTU B POCTPAHCTBE: YPABHEHHE TUIOCKOCTH,
IIPOXOMSAIIEH Yepe3 NaHHYIO TOUKY, MEPNEHAMKYIIPHO HOPMAJIBHOMY BEKTODY.
YpaBHEHHE IUIOCKOCTH, MPOXOSILIEN 4Yepe3 TPU JaHHBIE TOYKH. Y PABHEHHE
IUIOCKOCTH B OTPE3Kax Ha OCAX.

HopmansHoe ypaBHEHHE MIOCKOCTH. OTKIIOHEHUE M PACCTOSHUE OT TOYKU 0
IJIOCKOCTH.

B3aumHoe pacnonoxkeHne ByX IUIOCKOCTEH. YCIIOBHSI NapalIEIbBHOCTA H
MIEPIIEHTMKYJIIPHOCTH IBYX IUIOCKOCTEN. YTOI MEXITY ABYMS ITIOCKOCTSIMMU.
IIpsmas B pocTpaHCcTBE. PasmuHble BUIIbI ypaBHEHUSI IPSIMOM B IIPOCTPAHCTBE:
KanoHMueckne ypaBHEHUS IPSIMON. Y PaBHEHHE MPSIMOM, TIPOXOALIEH Yepes 1Be
naHHble Touku. OOmme ypaBHeHus npsimol. Ilapamerpuueckue ypaBHEHHSA
IPSIMOM.

B3anmHOE pacnonokeHue JByX MNpSMBIX B IPOCTPAHCTBE. Y CIIOBUSA
NApAJUIEIIBHOCT U NMEPIEHIMKYJSIPHOCTH JIBYX IPSAMBIX. YTOJI MEXIY IBYMS
NPSMBIMH.

B3anMHOe pacnosiokeHrne npsMOM M INIOCKOCTH B MPOCTPAHCTBE. Y CIOBUS
MapaJuIeIbHOCTH W NEPNEHAUKYJISIPHOCTA MPSAMOW M IUIOCKOCTH. YTOJ
MEKly IPSIMOM U IIJIOCKOCTBIO. Touka npecedeHust NpsIMOU U INIOCKOCTH.
N-MepHOe BEKTOpHOE MPOCTPaHCTBO. JInHEelHbIe onepaluy HajJl N-MEPHBIMU
BekTopamu. JIuHeitHoe mpocTpaHCcTBO. JIMHEWHas 3aBUCUMOCTh U
HE3aBUCUMOCTBH BEKTOPOB.

PasmepHocTh M 0a3uc BEKTOpPHOro mnpocrpaHcTBa. KoopanHaTel BekTopa
oTHOcHUTeNbHO Oazuca. [lepexon Kk HoBoMy Oasucy.

JluHenHbI omepatop W e€ro wmarpuua. JleWcTBus Haa JIMHEWHBIMU
onepatopamu. COOCTBEHHbIE 4YMcCiIa U COOCTBEHHBIE BEKTOPBI JIMHEHHOTO
oreparopa.

4. METOOAUYECKHUE MATEPHUAJIBI, ONPEJAEJAIOLINE

MMPOLEAYPBI OEHUBAHWSI 3HAHWUI, YMEHUI, HABBIKOB 1

(MJIN) OIIBITA JEATEJIBHOCTHU
Texkymmni KOHTPOJIb

Onpoc Kak CpeCTBO TEKYIEro KOHTPOJSI MPOBOIUTCA B (HOpPME YCTHBIX

OTBCTOB Ha BOIIPOCHI. CTy,Z[eHT OTBEYACT Ha MOCTaBJICHHBIN BOIIPOC Cpasy, BpCMs:
Ha MMOATOTOBKY K OTBCTY HC IMPCAOCTABIISICTCA.

HpaKTI/I‘IeCKI/IC 3alaHrsd KaK CpCACTBO TCKYILICIO KOHTPOJIA IIPOBOIATCS B

nucbMeHHOU (opme. CTyeHTy BbIaeTcs 3aaHue U npenoctanisiercs 10 MUHYT
JUTSl IOJITOTOBKH K OTBETY.
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IIpoMeskyTOYHAS aTTECTAIAS

3ader MPOBOJUTCA IMyTeM MOJABEACHHS UTOTOB MO pe3yjbTaTaM TEKYIIETO
KOHTPOJISI U pe3yJibTaTaM BBIMIOJHEHUsI pacdyeTHo-rpadguyeckoil pabotel. Ecnu
CTYJEHT HE CHpaBUJICA C YacThl0 3aJaHUM TEKYUIEro KOHTPOJIsS, €My
NPEIOCTABISACTCS BO3MOXKHOCTh CAAaTh 3aue€T HAa HWTOTOBOM KOHTPOJBHOM
MEpOnpHUITHHA B (hOpME OTBETOB Ha BOMPOCHI K 3a4ETy WJIM TECTOBBIX 3aJaHHUN K
3auety. @opmy 3adeTa (OMPOC WU TECTUPOBAHKE) BHIOUPAET MPENOJaBATEb.

Ecnn 3aver mnpoBoautrcs B (QopMe OTBETOB Ha BOMNPOCHI, CTYIEHTY
npeyiaraeTcsl OJWH WM HECKOJIBKO BOIMPOCOB W3 MEPEYHS BOMPOCOB K 3a4eTy.
Bpems Ha MOATOTOBKY K OTBETY HE MPEAOCTaBISAETCS.

DK3aMeH TPOBOJUTCS B yCTHOU ¢opme. M3 sk3aMeHAIIMOHHBIX BOIMPOCOB
cocrapisiercsi 30 sK3aMEHalMOHHBIX OuieToB. Kaplii OUJIET COCTOUT U3 Tpex
BONPOocoB. KOMIUIEKT »K3aMEHAIlMOHHBIX OWJIETOB TIPEJACTABICH B Y4EOHO-
METOJUYECKOM KOMILIEKCE AUCIUIIIIUHBI.

Ha noarotoBky kK OTBETY CTyAEHTY npenoctaBisieTcs 20 MUHYT.

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

2. CKOpPOCTh MPSAMOIMHEHHOr0 IBWKEHMS Teda 3amaHa dopmymoii ©=20+1
Haiitn myTh, KOTOPBIN IPOMUAET TEJIO 32 5 CEKYHJI OT Hayaja JABUKECHUS.

3. Beraucnuts mnomaab Gurypsl, orpaHuueHHoN TuHUSIME: X =0, X =2,y =0,y =
— X

4. Haiitu wuactHoe pemienue auddepeHImanbHOro ypaBHeHuss y' =1 ecnu
y =X+ C sBiseTcs o0mum perieHueM auddepenipansHoro ypasaenus, Y(2) =0

ABJISICTCS. HAYAJIBHBIM YCIIOBUEM
5. Anst curHanu3anuy 00 aBapuM YCTAaHOBJIEHO J[Ba HE3aBUCUMO pabOTAIOIINX
CUTHaNM3aTopa. BeposaTHocTh TOTO, UTO Mpu aBapuu cpabotaet nepsbiid — 0,9, a
BTOpoi — 0,8. HaifTu BEposSITHOCTH TOTO, YTO MIPH aBAPHH CPAOOTAET TOJIHKO OJUH

CUTHAJIN3aTOoP.
Kiroun:
0 3 -1
1. Beruuciutes | 0 2 1
1 -3 1
a) — 10; 0)5; B) I; r) 0.

2. 3amaro [8] =1, |b| =1, (85 )=30°. Haitrn (2 +5) 4.
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a) 2; 6)%; B)1+§; r)1-+/3.

3. Ykazatb popmyny st HaXOKIAeHUs: 00beMa napaiesenunesaa

a)V=4a-b-C; 6)V=axbx¢; B)V=tdbé; rV=a+b+c.

4. HaiiTu TOUKy mepeceueHus IpsMbIx Yy =X—-1, y =2X.
a) (2;2); 0) (-1; -2); B) (1; 2); r) (-2; 1).

5. CoctaBuTh ypaBHEHUE MPSIMOM, KOTOpasi MPOXOIUT Yepe3 Touky My (1; —1).
1) mapasmensHo Bektopy S = (3; —1).
Xt y-l. gx=2_y+l. ox-1_y+lo o2x_ y+l
2 1 1 2 3 -1 1 2
6. Vkasarh, Kakas JMHHSA 3a/1a€TCs ypaBHeHueM X2 +4y2 —4=0.
a) OKPY>KHOCTb; 0) 2JuHIC; B) rumnepooa; r) napabona.

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

a) [2,0); 6) (oo, +0);  B) (2,0); r) (0,0).
8. Haiitu mpenen:
2_
1) lim* = g0, ), B4 D8
X—2 X—2
2
2) lim Xt a) o 6) 0; B L r) 3.
x>0  3X 3
3) lim S D1 60 ®3 D
x—=0 X 3

1
S(t) ==t3—5t2 +3t
9. MarepuanbHas TOYKa JABMIKETCS IO 3aKOHY 3 . Hanitu B

IIPOM3BOJILHOW TOUKE:
1) ckopoCTh IBMXKEHUS

1.,
=—t"-2t+3
a) v=t3-5t%, G u=t?-10t,  p)o=t-10+3; ) 3 _
2) yCKOpEHUE JABMKEHUS
1
a=—t+3
a) a=t"+3; 6) a=2t-10, B) a=t+3; r) 3
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10. Haiitu npou3BoaHYI0 QYHKITUU:
1) y=3"%,

a) y'=32x. 6) y =3 %2+ 3¥2x. B) y'=3"+32x. r) y =3*(x?In3+2x)

2) y=sin\/;_
,  COS X

a) y':cos\/;; 6)y:m; B)

! 1 ’ 1
y' =C0Ss — y:—-cos\/;

2Jx ;T) 2Jx

11. Haiitn auddeperunan ¢pyrxmum Y = 08X

a) dy =—-2cos x.sinx; 6) dy =-2cos x~sinxdx; B) dy = 2cos x'Ax; r) dy = 2sinxdx

12. 3azana Qpyuxuus Y =*° ~ 4% Haittu skctpemyM QyHKLUK:

a) Yo (2) = 0; 6) NGO 2; B) Y, (2) =0 : r) Yo (2) = —4_
2
f(x)==
13. Yka3zatp nepBooOpa3Hyto 11l GyHKIIUN X,
2 2
F(x)=—— F(x)=——
a) () X2 - 6) F(x)=2|nx; B) F(x)=2; r) () X |
14. Yka3zaTb NpoCTEHITYIO palliOHATIbHYIO IPOOb.
X 3 X+1 cos X
a) X4 6) (x+1)2; B) COSX+1. r)y X+2
15. Haiitu unTerpas:
1) I(Zx—x3)dx.
4 4
XZ—XI+C )22 x2- X 4c a2
a) ; 6) 3X +C, B) 4 ; r) X —3Xx +C_
2) Ies"‘x cos x dx
a) e’ +C- 6) > +C; B) e*™sinx+C : r) e +cos Xx+C
3) jxcos X dx
a) XC0S X—cos X+C. 6) Xsinx+cos x+C. B) X+cosx+C. r) X—sinx+C
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16. CkopoCTb MHpPSIMOIMHEHHOTO IBIDKEHHs Tenma 3agana dopmymoii U =2t+1,

Haittu myTh, KOTOPBIM IPOUAET TEO 32 5 CEKYH]I OT HAaYaJIa IBUKCHMUS.
a) S = 30; 0) S =10; B) S =2, r)S=125.

1 2
17. BeIUMCIUTH Iex 2xdx.
0
a) 2; 0) 1; B) €; r)e—1.

18. BeraucauTs 1miomaab GUrypsl, orpannueHHon auauamu: X =0, x=2,y =0,y
=-X
a) —4; 0) 4; B) 2; r)— 2.

19. Vka3arp pyHKIHIO, KOTOpAs SABJISIETCS perieHueM audhepeHInaibrHOro
ypaBHEHHST Xy =Y.
a) y=X+1; 0) y=2X; B) Y=X+2; r) y=X+1.

20. Haiitn dyacTHoe pemlenue audQepeHINaIpHOr0 ypaBHeHns vV = 1, ecim
y=X+C saBusgercs oOmuUM pemieHueM udQPepeHraibHOr0 ypaBHEHHUS,

y(2) =0 sBuseTcst HAYATbHBIM YCIOBUEM.

a) y=X+2; 0) y=Xx-2; B) y=0; r) y=X.
X2 _yz
21. Yka3aTh NOJCTAaHOBKY JJIs PEIICHUsI ypaBHEHUS y' = :
Xy
a) y=uv; 0)Yy=Xz; B) y=12; r)yzi.

!

22. Haiitu oOuiee pemenue auddepeHnaibsHOoro ypaBHeHUs Y 2.
X

a) y=2+Xx; 0) y=2x+C; B) y=Xx2+C; T1)Yy=2X.

23. Haiitu oOmiee perieHue JUHEHHOTO OJHOPOAHOrO U dhepeHInaIbHOTO
YpaBHEHUS, €CIIM XapaKTePHCTUYECKOE YpaBHEHHE HMeeT KOpHU K, =2,

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

y =Ce”.
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24. Haiitu YacTHOE peEIICHUE JIMHEHHOTO HEOJHOPOIHOTO  YPaBHEHHS
y'+ py' +qy = xe?*, ecnu k; =K, =2 — KOpHU XapaKTepPUCTHUECKOTO YPABHEHHUS.
a) y'=Axe?:; 6) y*=Bxe®-x; B)y'=(Bx+C)e-x*; 1)
y* =xe?*.

25. Haiitu oOmiee pemenue AupepeHnnanbHOro ypaBHEHUS:

1) y'=e3,

a) y=e¥+ Cx+Cy; 6) y=3e> +Cx;

B) y:%e3X+C; r) y:ée3X+C1x+C2.
2) y'-3y'=0.

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

26. J1ns curnanu3zanuu 00 aBapuM YCTaHOBJICHO J[Ba HE3aBUCUMO pabOTaOLINX
curHaiaunzaTopa. BepositHocTh TOTO, UTO TipU aBapuu cpadotaet nepsbiid — 0,9, a
BTOpoi — 0,8. HaiiTu BEposTHOCTH TOTO, YTO MPHU aBapUH CpabOTAET TOJIBKO OJUH

CUTHAIIN3aTOp.
a) 1,7, 0) 0,8; B) 0,9; r) 0,26.

27. Yxa3zatb GopMyITy JUIsl pEIICHHS 3a1a4H.
B nepBoMm sinuke 2 O6enbix U 1 yepHslii map, BO BTOPOM siuke — 1 Oenblii u 4
yepHbIX 11apa. Hayran BeIOMparoT SIMK U BBIHUMAIOT U3 Hero map. Kakosa
BEPOSITHOCTh, YTO U3BJICUCHHBIHN I1ap Oy1eT OenbiM?

a) bepuymnu; 0) nokanpHast Teopema Jlaraca;

B) Ilyaccona; T') NOJIHOM BEPOSTHOCTH.

28. VI3BecTHO MaTeMaTHUECKOE OKUAAHNE a U CPEAHEE KBAIpaTHUECKOe
OTKJIOHEHUE G HOPMAJIBHO PACIPENECICHHON CiIy4yaiiHOM BennmunHbl X. Haitu
BEPOSITHOCTD MONAJaHus CIy4yailHOM BennuuHbl X B MHTepBai (o, 3), ecnu a =1,
c=3,a=1pB=6.

a) 0,3116; 6) 0,0989; B)0,2525; 1) 0,4525.

Bonpocs! a5 onpoca

34. Matpunsl. Onpenenurens MaTpullbl. MIx cBoiicTaa.

35. Pemenne cuctemM TMHEWHBIX ypaBHEHHH MeTos10M Kpamepa.

36. CxayiipHOE TPOM3BEICHUE BEKTOPOB, €ro CBOWCTBA. MEXaHMYECKHH CMBICT CKaJSPHOTO
pou3BeAcHUs. BbluncieHne ckalsipHOro Npou3BeIeHHs B KOOPAUHATHOH (popMme.
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37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.

48.
49.

50.
51.

52.

53.
54.

55.
56.
S7.
58.

59.

60.

61.

62.

63.

64.

BekropHoe npowusBeneHue BeKTopoB. Ero reomerpuueckas u ¢uznueckas MHTEPIPETALUS.
CBolicTBa BEKTOPHOTO IPOU3BEICHUS. BpIUuCIIeHNEe B KOOPAMHATHON opMe.

[IpsiMass nMHUS HA TUIOCKOCTU. YPaBHEHUE MNPSAMOM, MPOXOASIIEH 4Yepe3 JaHHYI TOYKY
NEepIEHINKYISIPHO TaHHOMY BeKTopy. O011iee ypaBHEHHE TPSIMOiA.

VYpaBHeHue NMpsMOIl B OTPE3KaX Ha OCSIX. YpaBHEHHUE MPSMOMU, MPOXOASIICH Yepe3 JTaHHYI0
TOYKY, NApaJJICNbHO JAHHOMY BEKTOPY. YpPaBHEHHE IpPSAMOM, IPOXOASIIEH dYepe3 IBe
JTAHHBIE TOYKH.

Yrn0oBo# k03¢ HUIHEHT NpsAMOiA, Y paBHEHHS IPSIMOM € YTIIOBBIM KO3 (HUITUEHTOM.

Ommunc. Onpenenenue. Kanonnueckoe ypaBaenue. MccnenoBanue GopmMbl KPUBOIA.
['unep6ona. Onpenencane. Kanonndeckoe ypaBHenue. McciaenoBanue GopMbl KpUBOH.
[TapaGona. Onpenenenue. Kanonnueckoe ypaBuenue. Mccienoanue popmbl KPUBOIA.
[Tpsimast nmuHUS B mpocTpaHcTBe. KaHoHMYeckue, nmapaMeTrpuueckue, oOOIIME ypaBHEHUS
psIMOI B IPOCTPAHCTBE.

OcHOBHBIE TEOPEMBI O IIpeieax.

1 u 2 3ameuarenbHbIe MPEAEIb.

[TpousBogHass QyHKOMM OXHOW TepeMeHHOW. Ompeneneane. ['eomMeTpudeckuii
MEXaHUYECKUI CMBICI IPOU3BOIHOM.

[Tpon3BoHBIC ANIEMEHTAPHBIX ()YHKIIHH.

[TpaBuna muddepeHpoBaHUs CYMMBI, pa3HOCTH, MPOU3BeAeHUS, YacTHOro. [Ipon3Boanas
CJIOKHOM (DYHKIIHH.

Teopemsl 0 nuddepenupyembix pynkuusx (Teopemst Jlarpanxka, Poms, Jlonurans).
Bospacrtanue u yopiBanue ¢pyHkuuu. HeoOxoaumMble 1 10CTaTOYHbBIE YCIOBUS BO3pacTaHUs
U YObIBaHUS (DYHKIIMH.

Makcumym u muHMMyM ¢yHKiuu. HeoOxomumoe ycnoBue skctpemyma. JlocTaTouHbIE
YCIIOBUS DKCTpPEMyMa.

Haumensiee u Hanbonpinee 3Ha4eHUS (YHKIIMA HA OTPE3KE.

Boinyknocts u BorHyrocTh rpaduka ¢yHkiuu. Touku neperuba. JlocTtaTodHble YCIIOBUS
BBINTYKJIOCTH (BOTHYTOCTH).

AcuUMIITOTHI TpadukKa.

[TonHoe uccnenoBanue GyHKIUH.

Heomnpenenénunpliit uHTErpai; ero cBoiMcTea. Tabiuiia OCHOBHBIX HHTETPAJIOB.
WHTerpupoBaHue 3aMEHOM IEPEMEHHOM; IO dYacTaM. VHTerpupoBaHuE palnOHAIBHBIX
JpoOeH.

3aauy, NPUBOASILNE K IOHATHIO ONpeAEIEHHOro uHTerpana. OnpenenéHHblii HHTErpall Kak
npenen UHTerpalbHbIX CyMM. [loHsitue 00 uHTerpupyemoil GyHKIUH, (HOpPMYIHpPOBKa
TeopeMBl cyliecTBoBaHuA. CBOICTBa ONpeieEHHOro HHTerpana. Teopema o cpeiHEM.
[TpousBogHas OT ompeAenéHHOr0 HHTErpajga IO BepxHeMy Impeaeny. CBsS3b Mexay
oTpesieIEHHBIM U HeonpeienEHHbIM HHTerpaioM (popmyna Hetotona-JleiiGuuma).
['eomeTpryeckue MpUIIOKEHUS ONpPENeNEHHOIO MHTEerpana: BeIYUCIIeHUE Tuionaaen guryp;
00BEMOB TeN MO IUIOLIA/IAM CEYEHUH M TeNn BpaLIleHUs; JUIMH JYI KPUBBIX; IJIOMIAJCH
MIOBEPXHOCTEH BpamieHus. [IpuMepsl NPUIIOKEHHsS WHTErpajla K PEIIEHHUI0 IMPOCTEHIINX
3aJa4 MEXaHUKHU U (PU3HKH.

[Tonstue o muddepenunanbHoM ypaBHeHHH. [luddepeHunanbHble ypaBHEHHsI TEPBOTO
nopsiaka. [lonsitue o6 obmem m yacTHoM pemeHud. HavanbHble ycnoBusi. MHTErpanbHble
KpUBBIE.

Juddepenumanbaple  ypaBHEHUS C  Pa3JeNAOIIUMUCT TepeMeHHbIMU. OJHOpOJHBIE
nuddepennmanbabie ypaBHeHUs. JInHeHble qudGepeHnnanbHple ypaBHEHHUS.

Teopema 0 CyIIECTBOBAHMM U €IUHCTBEHHOCTH peLICHUs TU(PEpeHINaTIbHOIO YPaBHEHHS
MepBOTO Mopsiika (0e3 T0Ka3aTenbCTBA).
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65. JIuneiinsle onHOpoAHBIE AU(QepeHnnanbHble YpaBHEHUs BTOPOro mnopsaka. JIuHelHo-
He3aBUCHMBIe pemeHust. CTpyKTypa oOLIero pemeHus.

66. JIunelinble 0IHOPOIHBIE NU(PepeHIMaIbHbIE YPABHEHNS BTOPOr0 HOPsIKA C IOCTOSHHBIMU
ko3P unmentamu. XapakTepucTuieckoe ypapuenue. Oo1ee penieHne ypaBHeHHUS.

67. O0mee pemieHre JTUHEHHOTO HEOJHOpOIHOTO AuddEepeHIInaTbHOTO ypPaBHEHHS BTOPOTO
nopsiaka. Teopema HanmokeHus. Meros Bapualuy NPOU3BOJIBHBIX IOCTOSIHHBIX. YacTHbIE
peleHus JIUHEHHbIX AudQepeHnnanbHbIX YpaBHEHUH BTOPOro MOpsAKa € MOCTOSHHBIMHU
Ko uurenTaMu i npaBbIx yacteld B Buae GyHkuun: muorowien; Aekx; A cosnx + B
sin nx.

68. CobbITHs, ux Buabl. Knaccnyeckoe onpezeneHue BepossTHOCTH. CBOMCTBA BEPOSTHOCTH.

69. TeopeMa ciio’keHHs BEpOATHOCTEH JIsl HECOBMECTHBIX COOBITHH. CiecTBUS U3 Hee.

70. TeopeMa yMHOXCHHSI BEPOSITHOCTEH.

71. Teopema CI0KEHHUS 11 COBMECTHBIX COOBITHMA.

72. CnencTBue W3 OCHOBHBIX TEOPEM TEOPHH BEpOsSTHOCTEH. DopMyiia MOJTHON BEpOSITHOCTH,
dopmyna beiieca.

73. IloBropHsbie ucnbiTanus. ®opmyna bepaymmm.

74. JloxanbHas popmyna Jlamnaca. @opmymna [lyaccona.

75. NnrerpanbsHas Teopema Jlamaca.

76. HauBeposiTHeliIIee YNCIIO HACTYIUICHUS COOBITHS.

7'7. Cnydaiinple BelIMunHbL. VX BUIbl. 3aKOH pacnpeneneHus cilydailHOM BETNYHHBI.

78. OyHKIMsA pacnpeaencHus ciay4aiiHol BeanuuHbl. Ee cBolicTBa.

79. InoTHOCTH pacnpenenenus BepostHocteil. Ee cBoiicTaa.

80. YncnoBble XapaKTEPUCTUKU CIyYalHBIX BEJIMYMH, UX BEPOATHOCTHBIA CMBICH, (OPMYIIBI
BBIYMCIICHHSI CBOMCTBA.

81. 3aKkoHBI pacmpeeneH st TUCKPETHBIX CIy4aifHbIX BeIHUuH (OMHOMHanbHBIHN, [IyaccoHa).

82. TlokazarenpHOE pacmpeciieHue.

83. HopmanpeHbIii 3aK0H pacripeesieHus. BeposiTHOCT momnafanusi HOpMalbHO pacipeeeHHON
CIIy4yallHOH BEJIMYMHBI B 3aJaHHBIN UHTEPBAJ.

WHAUBUIYAJIBHBIE PACYETHBIE 3ATAHUS AJ151 PACYHETHO-
I'PAOUYECKOMU PABOTHBI

1.Haiiti mpenensbl GyHKITAI:
8x’ —8x°+5. XtgoX |

2
. X°—-5x+6, . .
a) lim=—————; 0) lim > B) lim——_;
x»2 X —8 x—o L1— X+ X x—0 sin“ X

2.I1pu Kakux 3HAYEHMSIX apIyMEHTa X KacaTelbHas K rpa@uky QyHKIUU y =
x2 o0pazyert ¢ ocwkio Ox yroiu 60°.

3.3aBUCHMOCTb MEXJIy MacCOM X BEIIECTBA, MOJYYEHHOTO B HEKOTOPOM
XUMHUUYECKOM peakiuu 3a Bpems t, 3ajaHa ypaBHenueM X = 7(1 + e t ). Onpenenutsb

CKOpPOCTb pEaKLMi B MOMEHT, Korga t = 0.

4 Haiitu npousBoaHy0 GhyHKIMu y = f(x):
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t923x g

y=4

5.Hatitu mpou3BoiHy0 GYyHKIIMH, 33JTaHHONW HESIBHO B TOUKe M(Y; X):
x —ytarctgy=0;

6.BbinonHuTh nogHOE uccieqoBaHue GyHKIUUA U TOCTPOUTH €€ rpaduk:

2
a) y="= X“; 6)y =X+ In(¢ - 4);

7.Haiitu HCOIIPCACICHHBIC HHTCI'pajibl MCTOAOM HCIIOCPCACTBCHHOI'O
HHTCTPUPOBAHUS. Pe3yJ'IBTaTI>I IMPOBCPUTH IIYTCM HAXOXKICHUA IIPOU3BOIHLIX OT

MOJIYYCHHBIX (QYHKIUH.

x® —5x? +1
o g

dx ; 6) j(1+4x)5dx; B) I5x >

dx

r) [sin(6x—7)dx; 1) Iﬁ
X2 +2X +

8.HaiiTu HeompeneaeHHbIE HHTETPAITBI METOIOM 3aMEHBI IEPEMEHHOM.

[x(2x+3)%dx;

9.Haiitu HeomnpeneneHHble MHTETPaAbl, UCIOIB3Ysl METOJI MHTETPUPOBAHUS

10 HacCTiAM.
a) [(2x+1)sin3xdx;

10.Haiitu HeompeaeleHHbIE HMHTETPAlIbl OT pPAIlMOHAIBHBIX (DYHKITHIL:
MCIOJIb3Y$ BBIICJIEHUE MOJIHOTO KBAIpaTa;
j 4x-1
x2

4x+8

11.Haitti uiomans GUrypsl, orpanndeHHol rpadukamu Gynkiuii. CrenaTth
YEPTEK.

y=2-x%; y=X.
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12.Pemiuth ypaBHEHUS.

Loy—xy =2(1+xy);
2. (Y*=3xAdy + 2xydx = 0;

13.Haiitu pemienue 3anaun Komu.

14 1 ’ 3
1. Y :—27y(0):11y(0)= P
COS™ X 5

2. (x* + 1)y’ + 4xy =3, y(0) = 0;

14.CocraBuTh ypaBHEHHE KPUBOW, KOTOpasi MPOXOaUT Yepe3 Touky A(1; 1),
€CIIM JUIMHA OTpe3Ka, OTCEKAEMOro KacaTeJbHOM Ha ocu Oy, paBHIETCA
IIPOU3BEACHUIO KOOPANHAT TOYKU KaCAHUS.

15.lano nuHelHOe HeoaHOopoaHoe auddepeHuaIbHoe ypaBHEHHE 2-TO
nopsaaka C¢ IOoCTOAHHBIMHU KOZ)(b(i)I/ILII/IeHTaMI/I. Haiitu yactHoe peUICHUC, KOTOPOC
YIOBJICTBOPACT HAYaJIbHBIM YCJIIOBHAM.

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

16.B yurtanpHOM 3aje 16 y4eOHHMKOB 1O TCOPHUH BEpOSATHOCTH. M3 HuUX 6 B
3enéHoMm meperuiére. Haiftu BEepOSATHOCTH TOTO, YTO HayJady B3sThIC 2 yueOHUKA B
3€JIEHOM IEPEILIETE.

17.YcTpoiicTBO  cOACpXUT 2  HE3aBUCHMO  PAOOTAIONIMX  DJIEMEHTA.
BepositTHocTH OTKasza 3jeMeHTOB cooTBeTcTBeHHO paBHbI 0,05 u 0,08. Haiitu
BEPOSTHOCTh OTKa3a yCTPOMCTBA, €CIM IJII ATOTO JOCTAaTOYHO, YTOOBI OTKa3al
XOTs OBbI OJTUH DJIEMEHT.

18.BeposTHOCTH TOrO, YTO TMApPTHUS TOTOBBIX MPOAYKTOB COOTBETCTBYET
CTaHIapTy KayectBa, paBHa (0,9. HaliTu BEpOSTHOCTH, YTO W3 S5-TU MapTUH HE
MeHee 4-X COOTBETCTBYIOT CTaHIApTy KayeCTBa.

19.Cpenuuii Bec ObIYKOB, cllaBaeMbIXx Ha MsicokomOuHat — 400 Kr, cpenHee
KBaJpaTuyHoe OTKIOHEeHHe S50 kr. CumTas BeC HOPMAJIbHO paclpeieIEHHON
CIIy4allHOM BEJIMYMHOM, ONMPENECIUTHh BEPOATHOCTH TOTO, YTO BEC HAXOAUTCA B
untepBaiie ot 300 go 500 kr.

20.I1n0THOCTB pacripenesieHrss BEPOSITHOCTU CIIyYaiiHOW BETMYMHBI X 3a/1aHa
byHKIIHEH:
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0, ecinu x <0,
F(x) = Qe *™ ecimm x > 0.

Haittu 3nauenne Q, M(X), D(X), P(X >1).

3K3AMEHAIIMOHHBIA BUJIET Ne 1

1.Matpuupl. Onpenenurtenu Matpuubl. X cBoicTBa.
2.Ilonb3ysichk ompesneneHneM TPOU3BOAHON, BBIYHCIUTH MPOWU3BOIHYIO IPHU

2
X=1 nng pynxmm Y = X" +1
3.Haiftu 4ucioBble XapakTEPUCTHKU CIIy4allHOM BEJIMYUHBI, 3aJaHHOU
3aKOHOM pacIpeIeIICHUS
x | -2 | -1 0 1 2
p 01 | 0,2 D3 0,3 0,2

OueHouHble cpeacTBa ISl POBEACHUS IPOMEKYTOYHOM aTTecCTAlUl

[TpomexxyToUHas aTTecTanys MPOBOIUTCS B BUJIC 3aUeTa.

3adeTr BBICTABISIETCS MPEMo/aBaTesieM B KOHIIE MPOXOKICHUS MPAKTHKHU TIO
pe3ysibTaTaM TEKYyIIero KOHTPOJS M pe3yiabTaTaM BBITIOJHEHUS] PaCUYETHO-
rpaduaeckoit paboThI.

METOIANYECKUE MATEPHAJIbIL, ONPEAEJISIIOIIUE HPOHEALY PbI
OLHEHUBAHUSA 3HAHUU, YMEHHNHU, HABBIKOB U (MJIN) OIIBITA
AEATEJIBHOCTH

Texkymmuu KOHTPOJIb
Onpoc Kak CpeACTBO TEKYILIEro KOHTPOJS MPOBOAUTCS B (POpME YCTHBIX
OTBETOB Ha BOIpPOCHL. CTyAEHT OTBEYAET Ha MOCTABJICHHBIN BOMPOC CPa3y, BpeMs
Ha NOJTOTOBKY K OTBETY HE IIPEIOCTABIISAETCS.
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[IpakTuueckue 3agaHusl Kak CPEJCTBO TEKYIIEro KOHTPOJIS MPOBOASTCS B
ycTHOM opme. CTyAeHTY BbIAETCS 3a/laHue U MpeaocTapisaercs 10 20 MUHYT JJ1s
MOJTOTOBKHU K OTBETY.

IIpoMe:kyTOUYHASI aTTEeCTALMS
3a4eT NMPOBOJIUTCS MyTEM MOJBEICHHUS WUTOTOB MO pe3ysbTaTaM TEKYIIETO
KOHTPOJISL U Pe3yJIbTaTaM BBITOTHEHHS pacueTHO-TpadhuIecKOr pabOoTHl.

KonTposbHbIe MEPONIPUATHSA KOTOPbIE IPOBOAATCS 10 OKOHYAHUIO
U3YYECHUS IMCHUIIMHBI
DOK3aMeH 1poBoauTCs B ycTHOM ¢dopme. Bompocsl u  3amaHus
IIPEAOCTABIIEHBI 110 BCEM Pa3JieslaM MPOTPaMMBbl: OJUH TEOPETHUYECKUU BOIIPOC U
JB€ 3a1a4yu. [ MOATOTOBKY K OTBETY CTYAEHTY Npenocrasisgercs 30 MUHYT.
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