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1 IEJIb U 3AJAYM OCBOEHMS YYEBHOM JUCIIUTIJINHBI

[lenpr0 OCBOCHUS TUCITUIUIMHBI «MaTeMaTHKay sSBIsSETCs (POpMUPOBAHHUE Y 00Y-
YAFOIIMXCSl KOMIUIEKCa KOMIIETCHIINN, COOTBETCTBYIOIIUX WX HAIPABJICHUIO TOJIO-
TOBKH, U HEOOXOAUMBIX IS d(PGIEKTUBHOTO perieHus OyayImux mpodecCuOHaTbHBIX
3aad.

JIJist TOCTHKEHMSI TIOCTABJICHHOM 1IeTTH PeIIaroTCsl CISAYIONIUE 3a1a4u:

— W3yYeHUE OCHOBHBIX MOHATHUN MaTEMAaTHKH, HEOOXOIMUMBIX IJIsS PEIICHUS TH-
MOBBIX 33/1a4;

— OCBOCHHE MAaTeMaTU4ECKOTo amrmapaTa, He0OX0AUMOTO ISl MOJICTTUPOBAHUS U
pEIIeHNs TEXHUYCCKUX 3a/ad MO KCIUTyaTallud TPAHCIIOPTHO-TEXHOJIOTHYECKUX Ma-
IITUH ¥ KOMIIJICKCOB,;

— pa3BUTHE JOTHYECKOTO MBINIICHUS W CIIOCOOHOCTH CAMOCTOSITEIHHO PACIIIN-
PATH U yIIyOJIsITh MaTEMAaTHIECKAC 3HAHUS.

2 MECTO JUCHUIIYIMHBI B CTPYKTYPE OIIOII BO

Hucmurmuaa b1.0.10 «MaTteMaTtuka» OTHOCHTCS K 00s13aTeabHOM YacTu bioka 1
«ucuurmuuel (MOyJn)» y4eOHOTO IJIaHa.
JucnunnuHa u3ydaercs B 1 cemectpe Ha | kypce B ouHOI (popmbl 00yueHus, B 1
u 2 cemectpax Ha | kypce B 3a04HON (POpMBI 00yUEHUS.

3. KOMIIETEHIIUA OBYYAIOUIEI'OCS, ®OPMUPYEMBIE B PE-
3VJIbBTATE OCBOEHUSA JUCIHHUIIJIMHBI/ O’ KUJAAEMBIE PE3YJIBTATDBI
OBYYEHUA 110 3ABEPHIEHUU OCBOEHUWSA INPOI'PAMMBLI JUCLHU-
IJIMHBI

[Ipouiecc W3yuyeHuss AMCHMIUIMHBI HAmpaBlieH Ha (OpMUpOBAHUE CIETYIOIINX
komriereHuii (B coorBerctBuu ¢ ®I'OC BO u tpeboBaHusIMU K pe3yibTaTaMm OCBOE-
Hust OITOII):

Kapra hopmupoBanusi KoMIeTEHITUN IO TUCHUTIIINHE

Kox xom- | Pesynbrarsl ocBoenust OIIOII | Ilepeuens miaHupyeMbIX pe3yabTaToOB 00y4YeHUS
nereHuuu | Coodeporcanue Komnemenyu 110 IUCLMIUIMHE

YVK-1 Cnocoben ocymectBiatrh 1o- | M/I-1. AHanusupyet 3amaqy, BeIAenss ee 0a30BbIe
UCK, KPUTHYECKMHM aHalIu3 U | COCTaBIAIOLIME.

cunte3 uHpopmauuu, npume- | MUJI-2. OcymiecTBiseT MOUCK, KPUTHUECKUN aHa-
HATh CHUCTEMHBIM MOIXOA JUIA | U3 M CHHTE3 HMH(OpMAMU HEOOXOAMMOM, s
pelleHus MOCTaBIEHHBIX 3a7au | pEeIIeHUs TOCTABIEHHBIX 3ajay.

NJI-3. Boibupaer BapuaHT pelIeHHs 3a/Ja4d Ha
OCHOBE KpPUTHUYECKOTO aHalu3a M CHCTEMHOTO
MO/IX0/1.




OIIK-1

CnocobeH TpUMEHSTh ecTe-
CTBEHHOHAy4YHbIE W OOIICHH-
J)KCHEpHbIC 3HAHMS, METOJbI
MaTEMaTHYECKOr0 aHalu3a u
MOJICIUPOBAHUS B MPOGeccHo-
HaJILHOH JIeSTEILHOCTU

N/I-1. IlpumenHsieT 3HaHUA MaTEMATHIECKOTO aHa-
JM3a ¥ MOJICIMPOBAHUS B MPOQECcCHOHATBHOM Je-
SITEJIBHOCTHU.

N-2.IlpumeHsieT 3HAHUS €CTECTBEHHBIX HAYK B
npohecCuOHANBbHOM NeSTEIbHOCTH.
N-3.IIpumensier 0oOIIEHH)KEHEPHBIE 3HAHUS B
pohecCHOHATLHOM e TEIbHOCTH.

OIIK-3

Crnocoben B cepe cBoeii mpo-
dbeccHoHaNBHON JCATEIHHOCTH
NPOBOAWTE  W3MEpPEHUs U
HaOmoIeHUs, 00pabaThIBaTh U
MPEIOCTABIATh  IKCIEPUMECH-
TaJbHbIC JTaHHBIC M PE3yJIbTa-
TBI UCITBLITAHHH.

N-1. [IpoBoaut B cdepe cBoel mpodeccCruoHaTb-
HOHM JeSITENbHOCTH U3MEPEHUS W HAONIOACHUS, B
TOM 4YHCJIE€ C NMPUMEHEHHEM COBPEMEHHBIX METO-
IMK 1 000pYyIOBaHHMS.

NJI-2.00pabaTeiBaeT M MPEACTABISET MOTyYCH-
HBIE SKCHEPHUMEHTAJIbHBIC JaHHBIC U PE3yJIbTaThI
WCTIBITAHUH, JIeTaeT 000CHOBAHHBIC BHIBOJIBL.

4. CTPYKTYPA U COAEP KAHUE JUCIUIIJIMHbI

4.1 O0beM TUCHUILIMHBI M BUIBI y4eOHOH padoThI

OO6mast TpyI0eMKOCTh JUCIMIUIMHBI COCTaBIIsAeT 6 3aueTHHIX enuHwuil], 216 dJa-

COB.
JJIS OYHOM (popMBI 00YUECHUA
CemecTpbl
TpynoemMkocTb P
(ko-BO HEETD
JUCITUTUTAHBI
Bun yuebHoi paboTbl B cemectpe)
ye O0Bem KoH-
Bcero o
TaKTHOH 1(18)
9acoB
palboThI
AyauTopHasi KOHTaKTHasi padora (Bcero) 90 90 90
B TOM Jlexuun 36 36 36
qcle: [IpakTHueckue 3aHATHS 54 54 54
CamocrositesbHas padora crygenta (CPC) (Bcero
P yaenta (CPC) (veero), | 1oq 6,85 126
B TOM YHUCJIE:
W3yueHune BOMPOCOB, BBIHOCHMBIX Ha
i Pocos, 42 45 42
CaMOCTOSITEJIbHOE U3yUCHHE
CPCs
cemecTpe: [ToaroroBka K MPaKTUYECKUM 3aHSITUSIM 18 — 18
" | BollmosiHeHWEe  MHIUBUAYAIBHBIX  J10- 39 B 39
MAIIIHUX 3aJJaHHI
CPCB
DK3aMeH 27 2,35 27
CECCHIO:
Buj npomMeKyTOUYHOM aTTecTallMM (324€T, IK3aMeH) | dK3aMEH — 9K3aMeH
OO0mas Tpy10eMKOCTb, Yac. 216 96,85 216
O01asi TPY10€eMKOCTh, 32a4eTHbIE eIHHUIIbI 6 6
JJIM 32049HO opMbl 00yUeHHS
CemecTpbl
TpynoemkocTs
(kKo-BO HENENb B
JUCITUTUTAHBI
Bun yae6HO# paboThI cemectpe)
ye Beero O6beM KoH-
TakTHOM pado- | 1(18) | 2(18)
4acoB -




AyIuTOpPHAasi KOHTAKTHAas1 padoTa (Bcero) 22 22 10 12
BToM | Jlekuun 8 8 4 4
yucne: | [Ipaktuyeckue 3aHATUS 14 14 6 8

CamocrosteabHas padora cryaenra (CPC) (Bce- 194 3.45 98 96

ro), B TOM YHCJIC:

N3ydyeHnne BONPOCOB, BBIHOCMMBIX Ha 92 11 60 32
CaMOCTOSATEJIBHOE U3YYEHUE
CPCs
cemectpe: [TonroroBKa K MPaKTUYCCKUM 3aHSITHIM 50 - 20 30
Brinosinenue HHJMBUIyaIbHbIX [0 43 B 18 o5
MaIlHUX 3aJaHUN
CPC s DK3aMeH 9 2,35 9
CECCHIO:
Buja npomexyTouHoil aTTecTanmnu (3a4er, IK3a-
3K3aMeH - JK3aMeH

MeH)

OO0masi Tpy10eMKOCTb, 4Yac. 216 25,45 108 108

OO01masi Tpy10eMKOCTb, 324eTHbIE eINHUIIbI 6 3 3

4.2 TeMaTHYeCKHI IJIAaH JEeKIMOHHBIX 3aHATHI
JUTs1 OYHOUM (POPMBI OOyUEHHUSI
H]\/rf_[ TeMbl TeKIIMOHHBIX 3aHATUAN Tpyr1oeMKOCTb, 4.
Pa3ned 1. JIuneiinas ajreépa u aHaJuTHYeCKasi reOMeTPHs

1. [onstue matpuupl. OnpenaenuTenn KBaJpaTHbIX MaTPUIl U UX CBOiicTBa. Mu- 2
HOpBl M anrebpanyeckue aomnonHeHus. Teopema Jlammaca. Omnepanum Han
Mmarpunamu. OOpaTHas MaTpHIa.

2. JluneiiHasi 3aBHCHMOCTh M HE3aBHCHUMOCTh BEKTOpOB. basuc. Paznoxenue 2
BekTopa 1o Oaszmcy. JlimHa BekTopa. Hampapnsromue KOCHHYCHI BEKTOpA.

BekTopHOE 1 cMeIIaHHOe IPOM3BEICHNE BEKTOPOB U MX CBOMCTBA.

3. [TockocTh W ee ypaBHEHHs: YpaBHEHHUE CBSI3KH IUIOCKOCTEH; oOliee ypaBHe- 2
HHUE IUIOCKOCTH U €r0 YaCTHBIE CIIydau; YpaBHEHHE TUIOCKOCTH, MPOXOMASIICH
4yepe3 TpH JIaHHbIE TOYKH; ypaBHEHHE TUIOCKOCTH B OTpe3kax. PaccrosiHue ot
TOYKH JI0 IUIOCKOCTH. B3amMHoe pacnonokenune miockocted. [Ipsmas B mpo-

CTPAaHCTBE M €€ YpaBHEHHs: oOIIue ypaBHEHHUS MPSIMOH; MapaMeTpUIecKHe
KaHOHMYECKHE YPABHEHHMsI IIPSIMOM; ypaBHEHHUE INPSAMOM, IPOXOIAILEN uepes
JBE TOYKU. B3anmMHOe pacrosiokeHue MPsIMBIX U INIOCKOCTEH.

4. KomrutekcHble 4yncia, uX n300pakeHHe Ha IUIOCKOCTH. MOaylb M apryMeHT 2
KOMILIEKCHOTO uucia. Paznuynbie GopMbl 3amicH KOMIDIEKCHOTO 4ucia Aj-
reOpanveckue NeHCTBUS ¢ KOMIUICKCHBIMU YHCIIAMH.

Paszpnen 2. Maremarnueckuil anaaus u AuddepeHuunaiabHbie ypaB-
HEHUS

5. IIpenen ¢yHKIMH, OCHOBHBIE CBOWCTBAa NpenesioB. beckoHeuHO Mamble U 2
OeckoHeyHo Oompuive QyHKIMU U UX cBoicTBa. [lepBhIii M BTOpOIi 3ameda-

TeNbHbIE Tipeaenbl. HenpepblBHOCTh QyHKIIMM B TOUKe W Ha uHTepBasie. On-
HOCTOpOHHME mpenensl. HenpepbiBHOCTh QyHKIMH. Knaccudukanus touek
paspbiBa.

6. Omnpenenenue Mpou3BOJHON (PyHKIMH, €€ MeXaHHYeCKUH cMbIci. OCHOBHBIE 2
npaBwia quddepeHnnpoBanus. [Ipou3BoHAs CIOXKHOW W MapaMeTPHUYECKH-
3aganHblX QyHkuuid. Auddepenuman Gpynxuuu. [Iponssogusie u nuddepen-

LMaJIbl BRICIIKX MopsiikoB. Teopema JlonuTaist.

7. Onpenenenne pyHkunn MHOTUX nepeMeHHBIX (PMII). ObnacTs onpeneneHus 2
OMII. YacTtHble mnpupamieHuss M 4vacTHble npousBogHble OMII. IlosHbli
muddepenunan. JudpdepeHunpoBanne cioxxHoi U HesiBHON QyHKImid. [Ipo-

W3BOJIHAS MO HampasieHuto. ['panueHr.
8. IleprooOpasnas pyukuuu. HeonmpenenéHHbIM HHTErpail U €ro cBoiicTBa. Tao- 2




JIMla OCHOBHBIX MHTErpanoB. HTerpupoBaHue 3aMeHON nepeMeHHo. MHTe-
TPUPOBAHUE MO YaCTSIM.

WuTerpan ot ¢yHKIMA, comepKamux KBaJIpaTHBIA TpexwieH. MHTerpupoBa-
HUE TPUTOHOMETPHUCCKUX (DYHKITUH.

10.

OmpeneneHHbI UHTETpAN - ompejaeneHrne U cBoictBa. ®opmyna HeroTona-
Jletiormma. HecoOcTBeHHBIC MHTETpAIBI C OECKOHEYHBIMH IIpeneiaMyd HHTE-
TPUPOBAaHUS M OT HeorpaHWuUeHHBIX (yHKIUiI. KpuBonmuHeiHble WHTETpa-
JIBI, X BBIYMCIICHUE U YCIOBHE HE3aBUCUMOCTH OT JIMHUM UHTETPUPOBAHUSL.

11.

Huddepennmancapie ypaBaeHus. [lorarne o0 o0iieM u 9aCTHOM PEUISHHSIX
muddepenumansHoro ypasHenns. 3amaya Komm. duddepennmansasie ypas-
HEHUS C pa3leISIONIMMUCSA TepeMeHHbBIMU. OmHOpoaHble nuddepeHInaTb-
HbIC YPaBHCHUs, JIMHEHHBbIC MU QGEPCHIMANBHBIC YPaBHEHUS 1-ro MOpsIKa.
Jlunelinble oHOpOHBIE M depeHITnaTbHbIC YPaBHEHHSI.

12.

CrpykTypa oO0mIero pemeHus] JUHEHHOTO HeoqHOpoAHOTO auddepeHImans-
HOTO ypaBHEHHE BTOPOro mopsiaka. MHTerpupoBanue TMHEHHBIX HEOIHOPO-
HbIX Tu(GEepeHINATBHBIX YpaBHEHUIH C MOCTOSHHBIMH KOX(PQPHUIMEHTAMU C
MPaBOM YacThIO CIEIUAIBHOTO BHIA.

13.

UucioBbie psibl - onpeeicHue, qeicTBrsl Ha HUuMK. HeoOxoaumoe ycioBue
cXoAMMOCTH. JlocTaTouHblE MPU3HAKU CXOAMMOCTH 3HAKOMOJIOKHUTEIBHBIX U
3HAKOUEPEAYIOIHUXCS psALoB. AOCOIIOTHAS U yCIOBHAsI CXOIAUMOCTh 3HAKOIIE-
pemeHHbIX psamoB. CrenenHble psapl. Teopema AOems. MHTepBan u pamuyc
CXOAMMOCTH CTENEHHOTO psja.

Paznen 3. Teopusi BeposiTHOCTEH M1 MATEMATHYECKAS CTATHCTHKA

14.

Buner cydaiineix coOpiTHif. Kitaccndeckoe orpenenenrne BeposITHOCTH. JJie-
MEHTBI KOMOMHAaTOpUKHU. Teopema ClIoKeHHs BEPOSITHOCTEH. Y CIIOBHAsI BEPO-
SITHOCTh. Teopema yMHOKEHMsI BEpOSITHOCTEH. DopMyiia IOJHOM BEPOSITHO-
ctu. ®opmyna baiieca.

15.

CrnyyvaiiHble BeTW4HMHBL. [IMCKpETHBIE U HETIPEPBIBHBIE CITyYailHbIE BEINYMHBI
U crocoObl MX 3anaHus. UMCIOBbIE XapaKTEPUCTHKH CIy4alHBIX BETUYMH.
HopwmainbHblil 3aKOH pacnpeereHus] HeNpephIBHON CIIy4ailHOM BEJIMYUHBI

16.

OCHOBBI CTaTUCTHUYECKOIO OINHCAaHMs. BapuallMOHHBINA psii, €ro YUCIOBbIE
XapaKTePUCTUKH U rpaduuecKoe mnpejacrapicHue. ToueuHble B HHTEPBAIbHBIC
OlIEHKHU. JloBEpUTENbHBIN UHTEpBaJl. Y POBEHb 3HAYUMOCTHU. [[oBepUTENbHBIN
HWHTEpBaI JJI OLIEHKHM MaTEMaTUYECKOrO OKHMJIAHUS U CPEIHEro KBaapaTHy-
HOT'O OTKJIOHEHHS HOPMAJIBHOTO PACTIPEIEIICHHUS.

17.

Craructrueckas rumnore3a. O0mas cxema MpPOBEPKH CTATUCTUYECKUX THIIO-
te3. IIpoBepka rumoresbl O pacIpeAerIeHUU TIeHEepalbHOM COBOKYIIHOCTH.
Kpurepun cornacus [lupcona

18.

@DyHKIHMOHANBHAS, CTaTHCTUYECKAass W KOppeNsIHOHHAs 3aBHcuMocTH. Oc-
HOBHBIE IIOJIOKEHUS KOPPESIUOHHO-PETPECCUOHHOIO aHanusa. JIuHelHas
napHas perpeccus. Koaddunuent koppemsiuuu. YpasHenus perpeccun. I1po-
BEpKa 3HAYMMOCTH M MHTEPBAJIbHAS OLIEHKA IapaMeTPOB CBS3H.

HUToro:

36

1JIA 32049HO# opMBbI 00yUeHHHA

TeMBbl TEeKIITMOHHBIX 3aHITHN

TpyaoeMkocTb,u.

Paspnean 1. JIuneiinas ajredpa U aHAJTUTHYECKAS FeOMETPHS

CxassipHOe, BEKTOPHOE Y CMEIIAHHOE [IPOU3BEICHIE BEKTOPOB, MX CBOMCTBA.

Paznes 2. MaremaTnueckuii anaiau3 u 1udgepeHunanbHble
YPaBHEeHUS

Onpeneneane (yHKIE MHOTHX TepeMeHHbIX (PMII). O6macts ompeneneHus
OMII. Yacrable npuparienrs 1 dactHble npousBoanbie GMIL. Tlonubii audde-
penmman. nddepeHumpoBanye caoxHON QYHKLHHA.

IlepBooOpasnas ¢ynkimm. HeonpenenéHuplii naTeTpan u ero croiictea. TaOnuia




OCHOBHBIX HHTerpasioB. Meroq 3ameHsl nepemeHHod. ®opmyna HeroToHa-
Jletionvia. Juddepenimansupie ypaBHeHus. [loHsTre 00 00IIEM U 4aCTHOM pe-
nreHusix T depeHnranbHoro ypasHeHust. Juddepenmansapie ypaBHEHHS C pas-
JICTSIFOLIMMHUCS IEPEMEHHBIMH.

Pa3nen 3. Teopusi BeposiTHOCTEH M MATEMATHYECKAsl CTATUCTHKA

4, Knaccuueckoe omnpeneneHre BeposITHOCTH. TeopeMa CIIOKEHHUS] BEPOSTHOCTEH. 2
3aBUCUMBIC U HE3aBUCHMBIC COOBITHS. Y CIIOBHAsI BEPOSTHOCTh. TeopemMa yMHOXKe-
HUs1 BeposTHOCcTe. DopMyita nonHoi BepositHocTH. Popmyna baiteca.
Hroro: 8
4.3 TemaTH4ecKHil NJIaH NPAKTHYECKUX 3aHATHI
JUIs OYHOM (POpMBI 0OyUEHUS
No . TpynoeMKOCTb,
Tembl MpakTHUECKUX 3aHATUN
I./11. 9.
Paznen 1. Jluneiinas ajredpa u aHaJIuTHYeCKasi reOMeTpusi

1. Brluucnenue onpenenuteneld 2-ro u TpeThero nopsaakoB. @opmyinel Kpamepa. 2

2. | Onepanun Hag mMatpunamMu. Matpudsslil cioco0 pemennst CJIAY. 2

3. Panr matpuns! u ero Berancienue. Kpurepuit Kponekepa-Kanennu coBmectHo- 2
ctu CJIAY. Pemenne CJIAY meronom ["aycca.

4. | [eiictBus Ha BEKTOpaMH B KOOpAHHATHOH (opme. [[miHa Bextopa. Hampapmstorme 2
KOCHHYCBI BekTopa. CKalsipHOe, BEKTOPHOE, CMEIaHHOe MPOU3BEICHUS BEKTO-
pOB.

5. | OOmee ypaBHEHHE MJIOCKOCTH; YPaBHEHUE IUIOCKOCTH, IPOXOASIIECH Yepe3 TpU 2
JaHHbIE TOYKH, YPaBHCHHME CBS3KM IUIOCKOCTeH. BzammHOe pacmosokeHue
IIJIOCKOCTEH.

6. | OOmme ypaBHEHHS MPAMOW; MapaMETPHUUECKHEe W KAHOHHYECKHE YpaBHEHHS 2
pSMOIi; ypaBHEHHE NPSIMOM, MPOXOAALIEH yepe3 aBe TOUKH. B3anMHoe pacrio-

JIO’)KEHHUE MPSIMBIX U MJIOCKOCTEH.
Pa3pnen 2. MaremaTtnueckunii anaaus u auddepeHuuaiabHbie
YPaBHEHUSA

7. | Beluncienne npenenos (GyHKIMHA. PackpbiTHe HeONpeeIeHHOCTEH BHIa H, 2
F}] [lepBrIii U BTOpOH «3aMedaTelbHBIe» mpeaensl. MccnenoBanne GyHKIMNA

©
Ha HENPEPHIBHOCTH B 33JJaHHBIX TOYKaX.

8. | OcHoBuble mpaBuia auddepenuuposanus. [IponsBoanas crnoxHON (QyHKIHU. 2
Juddepeniman hyHKIHA.

9. | IlpousBoaHbie U MU epeHInasl BEICIHX nopsakoB. [Ipasuio Jlonurans 2

10. | duddepennmpoBanue (YHKIUH HECKOJBKHX IEepeMeHHbIX. [Ipon3BojHas 1o 2
HanpasieHuo. ['pagueHT.

11. | IlepBooOpa3Has GpyHKIMM U HEOIlpeaeNeHHbIH uHTerpan. TabauyHoe HHTErpu- 2
poBanue. THTerpupoBaHue NOCPEACTBOM 3aMEHBI IEPEMEHHOM.

12. | UnTerpan oT QpyHKUMH, coaepKauX KBaJpaTHRIA ABywieH. MHTerpupoBanue 2
0 YacTsIM

13. | MHTerpupoBaHue HEKOTOPBIX HPPAUOHAIBHBIX (yHKUIWH. WMHTErpupoBanue 2
TPUTOHOMETPUIECKUX (DYHKIIUH.

14. | Beruncnenue onpeneaeHHOro HHTErpana. I'eoMeTpuueckue MpUIOKEHUs Ompe- 2
JeNICHHOr0 MHTerpaia. BeluucieHne HeCOOCTBEHHBIX WHTErPaJIOB IO OecKo-

HEYHOMY MPOMEXYTKY. MHTerpupoBaHe HEOTpaHHYCHHBIX (QYHKIMA. Bbrauc-
JIHUE ONPEAeIEHHOT0 HHTErpaja.

15. | Brluncnenue KpUBOJIMHEHHBIX HHTETPAJIOB. | eOMETpHUYECKHE U MEXaHUIECKHUE 2
MPUIOKEHHUS] KPUBOJIMHEHHBIX HHTEIPAJIOB.

16. | UaTerpupoBanue auddepeHranbHbIX YPaBHEHUS ¢ pa3AeNIOIUMHUCS Iepe- 2

MEHHBIMU. HaxoxaeHne o0mux 1 9acTHRIX HHTErpaioB. IHTerpupoBaHue oJ1-




HOpOJHBIX AU depeHINaIbHbIX YPaBHEHHH EPBOTO HOPSIKA.

17. | UnTerpupoBanue muHeHHbIX quddepeHnnansabe ypaBHEHHUS IEPBOTO MOPsiI- 2
Ka.

18. | MHTerpupoBaHue TMHEHHBIX HEOTHOPOAHBIX MU PepeHINANBLHBIX YPaBHEHUH C 2
MOCTOSHHBIMHU KO3 (QHUIIMEHTAMH C TIPAaBOH YaCThIO0 CHEIMAILHOTO BUJIA.

19. | Yucnosbie psapl. HeoOXxommuMerili ipru3HaK CXOAUMOCTH psma. JlocTarodnsie mpu- 2
3HAKH CXOAMMOCTH YHCIIOBBIX PSIIOB

Pasznesa 3. Teopusi BeposiTHOCTEN M MaTeMaTH4YeCKasi CTATHCTHKA

20. | Henocpencreennsiii moacyeT BeposSTHOCTEH. TeopeMbl CIOXKEHUS W YMHOKEHHS 2
BepositHocTel. [lonHas BepositHocTs. Popmyiia baiteca

21. | IloBTOpHBIC HE3aBUCHUMBIE HCIIBITAHUSL. 2

22. | JluckpeTHbIe CilydailHbIe BeNMUMHBL. Psn pacnpenenenus. YucioBbie XapakTepu- 2
CTUKHM JUCKPETHOM CilydailHOM BenuuuHbl HemnpepbiBHas ciaydaiiHas BEIMYUHA.
Wurerpanpras dyskius pacnpenenenus. [motaHocts pacnpenenenns. YucnoBsie
XApaKTEPUCTUKU HENIPEPHIBHOMN CIIyYaWHON BEJIMYMHBL

23. | Bapuarmonnslit psa. [lonuron u rucrorpamma. UncnoBble XapaKTepUCTUKH CTaTU- 2
CTUYECKHX PACIIPEICICHHH.

24. | UnrepBanbHble OLEHKH. JlOBEepUTEIbHBIM MHTEPBAN AJS OLIGHKH MaTeMaThde- 2
CKOTO OXHJ@HUS M CPEHETr0 KBaJpaTUYHOIO OTKJIOHEHHS HOPMaJbHOIO pac-
peaeneHus

25. | IlpoBepka cTaTUCTUIECKHUX TUIIOTE3 2

26. | Koppensiumonnsiii ananus. Jlunelinast napHasi perpeccus. KoapduuueHt kop- 2
pensiuuu. [IpoBepka 3HaYMMOCTH Y HHTEpPBaJIbHAs OLIEHKA MTapaMeTPOB CBA3U

27. | Perpeccuonnslii ananus. Ilapaas perpeccuonnas mozens. IlpoBepka 3HauuMO- 2
CTH U MHTEPBAJIbHAsI OLICHUBAHUE YPAaBHEHHS ¥ KOO PHULIUEHTOB PErPECCHH.

Hroro: 54
JUTsI 32049HOM (hOpMBI 00YUECHHUS
H]\i TeMbl IpakTUUECKUX 3aHITUN Tp yﬂo?‘/[KOCTB’
Pa3nea 1. JInneiinas aaredpa v aHAJIMTHYECKAsA FreOMeTPHA

1. Omnpeaenurenn BTOPOro M TpeThero nopsakos. O6patHas marpuna. Onepaunu 2
HaJ MaTpullaMu. PaHT MaTpHIbl ¥ €ro BEIYUCIICHUE.

2. ITnockoCcTh ¥ €€ ypaBHEHHS: YpaBHEHHE CBSA3KH ILUIOCKOCTEH; o0lee ypaBHEHHE 2
IJIOCKOCTH M €0 YaCTHBIE CIIy4yau; ypaBHEHUE IUIOCKOCTH, MPOXOAIIEH depe3 Tpu
JaHHBIE TOYKH; YpaBHEHHE IUIOCKOCTH B OTpE3Kax; HOPMAJIbHOE ypaBHEHHUE ILIOC-

KOCTH. PaccTosHME OT TOYKHM JI0 TNIOCKOCTH. B3anmHoe pacrosnoskeHre miocKocTen
Pa3nen 2. MaremaTnuecknii anaau3 u 1ugepeHunanbHble
YpPaBHEHUSA

3. OcHoBHble npaBuia auddeperiupoBanus. [Ipou3BoHast CI0KHONW (HYHKIUH. 2
Huddepenunan pynkumu. [Iponssoausie n auddepeHmransl BEICIIMX MOPSA-
koB. [IpaBuno Jlonurans

4, Heonpenenénnpiii maTerpan. TabmuaHOe MHTErpUpOBaHUE. MeTom 3aMeHbI Tiepe- 2
MeHHOM. HTerpupoBaHue o 4acTsmM.

5. WnterpupoBanne auddepeHnranbHpIX ypaBHEHUS ¢ Pa3IeIIIOIIMMUCS Tepe- 2
MeHHbIMHA. HaxoxmeHue oOIMX M YacTHBIX HMHTerpajoB. MHTerpupoBaHue
OJTHOPOJHBIX W JUHEWHBIX AuddepeHImaabHbpIX YpaBHEHUH IEPBOTo MOPSIKa.

6. Yucnossie psabl. HeoOXoauMelii 1 1ocTaTOUHBIE TPU3HAKH CXOAUMOCTH PSIIOB 2
Pasznea 3. Teopusi BeposiTHOCTEH M1 MAaTEMATHYECKAasl CTATUCTHKA

7. BapuanmoHHsIH psijI, €ro YuciIoBble XapakTepucTuku. OOmas cxema mpoBepKu 2

runore3. Kputepun cormacus [lupcona. KoppensumoHHO-perpecCHOHHBIN
aHaJn3

HTroro:
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4.4 TemaTH4eCKUM NJIAH Ja0OPaTOPHBIX padoT
JlaHHbIN BU pabOThI HE IPEAYCMOTPEH pabOUrM IIAHOM

4.4 CamocrosiTeJibHAsi pad0oTa CTYJAE€HTOB
JUJIs OYHOM (POpMBI 0O0yUEHUSI

Bua camocrositenbHOM paboThI

Ha3Banue
(conepxanue paboOThI)

O0BeM akaj.
Yackl

I/IsyquI/Ie BOIIPOCOB, BLIHOCUMBIX Ha
CaMOCTOATCIIBHOC U3YUCHUC

OneMeHTapHble  MpeoOpa3oBaHUsl  MAaTpPHUL.
Marpuunsiii crioco6 pemenust CJIAY. ®op-
Myibl Kpamepa.

Bunel BektopoB. CkansipHOEe NPOU3BEICHUE
BEKTOpPOB U €ro cBoiicTBa. JIuHeliHble onepa-
UM Haja BekTopamu. [Ipoekiuy BekTopa Ha
ock. CpolicTBa npoekuui. JlelcTBUs HajJ BEK-
TOpamH, 3aIaHHBIMH B KOOPJMHATHOH (opMe.
[IpumeHeHne BEKTOPHOU anreOphl B MEXaHUKE.
Pasznuunbie Gopmel 3amanus psMol Ha TIOC-
KOCTH. B3zanMHOe pacnojokeHue MpsIMBbIX.
PaccrosiHue OT TOUKH 10 IPSMOK.

Jlunum BTOporo mopsaka. KaHoHuueckue
YpaBHEHUS KPUBBIX BTOPOT'O MOPSIIKA: OKPYXK-
HOCTH, 3JUIMIICA, TUIEPOOIIBI, Mapaboiibl U MX
XapaKTePUCTUKU.

OcHoBHBIE TeopeMbl TUPPEPEHINATEHOTO HC-
yucieHust: TeopeMsl Pors, Jlarpamka, Komm u
WX MIPUMEHEHHE.

IIpumeHeHne MPOM3BOJHON K HCCIEIOBAaHUIO
¢bynkuuii. DxctpemMyM QyHKIMH. BBITYKIOCTD
W BOTHYTOCTh Tpadka GyHKIUH, TOUYKH Mepe-
ruba. AcumnToTsl rpaduka. Cxema mccieno-
BaHUSI U MOCTPOeHUs rpaduka QyHKINH.
[ToBepxHOCTH W JHMHHUU YPOBHS DKCTPEMyM
OMII. Haumenpiriee 1 HauOonpilee 3HAUSHUS
OMII Ha 3aMKHYTOM MHOXecTBe Meron
HAaUMEHBIIINX KBaJPaToB.

WnTerpupoBanue paIoHaNbHBIX npo-
Oeii.lIHTerpupoBaHue HEKOTOPBIX HPPALUO-
HaIBHBIX QyHKOWA. [Ipon3BogHas oT onpene-
JIEHHOTO MHTErpaja Mo MepeMEeHHOMY BepXHe-
My mpeneny. I'eomerpuueckne M MeXaHUYe-
CKHE IIPUJIOKEHHS ONPEAEIICHHOTO HHTErpaa.
VYpaBHeHHsT B TOJHBIX JUQQepeHnraiax.
VYpaBuenne bepuynnu Cucrtemsl auddepen-
IUAIBHBIX YpaBHEHUH. Pelienue cuctemsl Jin-
HEHHBIX JTUPPEpeHIIMATLHBIX YpPaBHEHUH C
noctossHHBIME K03 dunmentamu. duddepen-
LUAJIbHBIE YPABHEHHS BBICIINX MOPSAKOB, J0-
ITyCKaroIlNe NOHMKEHNE TIOpsIIKa.

CaoiicTBa cxonsamuxcs psnoB.. OmeHka ocra-
TOYHOTrO 4jieHa psja JleWcTBUSA CO CTENEHHBI-
MU psgamu. Pasnoxenne (QyHKUUH B CTEleH-
Hble psabl. Psabl Telnopa u MakiopeHna. Pas-
JI0’)KEHHE HEKOTOPBIX JIEMEHTAPHBIX (YHKIHI
B ps MakiopeHa.

42




[ToBTOpHBIE HE3aBUCUMBIC HcHbITaHUA. Dop-
Myna bepuymmu. CpoiicTBa OMHOMHAIBHOTO
pacnipeneneHust BepoaTrHocte. Hauepost-
Hellllee 4YHUCIO HACTYIUIEHHH coObITHH. Jlo-
KanpHag TeopeMa Jlammaca. HMHrterpanbHas
teopema Jlammaca. AcummnroTrndeckas Gopmy-
na [lyaccoHa.

BeposTHOoCTh NOMafganus CiIy4aiiHON BENIUYH-
HBI B nHTepBaji. CBOCTBA YMCIOBBIX XapaKTe-
PHUCTHUK CITyYalHBIX BETUYHH.

Mopna u meauwana. Tunbl BeIOOpOK. Hecme-
meHHble, 3(PQPEKTUBHBIE W COCTOSTEIHHBIC
OLICHKH.

[IpoBepka ruUmoTe3sl O PaBEHCTBE TeHEpallb-
HbIX IIpoBepka rumoTe3bl 0 PaBEHCTBE T'€HE-
PaIbHBIX AUCHEPCUN ABYX HOPMAJIBHBIX COBO-
KYITHOCTEH.CPETHUX NBYX HOPMaJIbHBIX COBO-
KYITHOCTEM.

ITonstue o HenuueitHOW perpeccuu. Koppe-
JISIIUOHHOE OTHOIIICHUE.

IToaroroBka K IMPAaKTHUYICCKUM 3aHATUAM

M3yueHue JIEKLIMOHHOTO MaTepuaia; pabo-
Ta C OCHOBHOM, IOIOJHUTEIBHOU JINTEPa-
Typol M pecypcaMd HH(OPMAIMOHHO-
TEJIEKOMMYHUKAaIMOHHON cetn  «MHTep-
HET»

18

BrinonHenue MHIUBUAYaTbHBIX o
MAaIIHUX 3aJaHui

Pemenne TUMOBBIX 3a7a4 IO OMpeECsICH-
HOU TeMe TUCIAILUINHBI

39

[ToaroToBka K MPOMEKYTOUHOM aTTe-
cTanuu (PK3aMeH)

N3ydenne BOMpoOCOB, BHIHOCHMBIX Ha JK-
3aMEH C HCIIOJIb30BaHHEM KOHCIIEKTOB
JIEKIMHA, MaTE€pUaIoB MPAKTHUYECKUX 3aHS-
THUM, OCHOBHOM M JOIOJHUTEIHHON IUTE-
paTypel, pecypcoB  WH(MOpPMAIMOHHO-
TEJIEKOMMYHUKAaMOHHOW cetn  «MHTep-
HET»

27

UTOro
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JUTsI 32049HOM (hOpMBI OOYUECHHS

Bua camocrositenbHOM paboTh

Hazpanue
(conepxanue paboOThI)

O0beMm akaj.
4achl

I/I3yqu1/1e BOIIPOCOB, BBIHOCUMBIX Ha
CaMOCTOATCIIBHOC NU3YUCHUC

[Tonstne Marpumpl. ONpenenTuTeNn KBaapat-
HBIX MATpUIl U UX CBoiicTBa. MUHOpHI U ai-
reOpandeckue nomonHeHus. Teopema Jlaria-
ca. Omepanmu Han Matpuramu. OOpatHas
MaTpula.JeMeHTapHbIe npeoOpazoBaHUs
MaTpull. Marpuunslii  cnoco0 pemeHus
CJIAY. ®opmynsl Kpamepa. Panr matpuiisr u
ero Beluucinenue. Kpurtepuit Kponekepa-
Kanennu comectnoctu CJIAY. Cxema pere-
uaus CJIAY meromom ["aycca.

Buner BekTtopoB. CKalsipHOE TPOM3BEICHUE
BEKTOpPOB U ero cBoiictBa. JIuHeliHble omepa-
UMy Haj BekTopamu. lIpoekuuu BekTOpa Ha
ock. CpoticTBa mpoekinii. JlelcTBusS Haa BEK-
TOpaMHU, 33/IaHHBIMU B KOOPJAWHATHOU (hopMe.
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IIpuMeHeHne BEKTOPHOH aareOpsl B MEXaHUKE.
Paznuanbie ¢hopMbI 3agaHus IPSMOKN Ha IIIOC-
KOCTH. B3anMHOe pacnoiokeHue MpsIMBbIX.
PaccrostHre OT TOUKH 10 MIPSIMOH.

Jlunun BTOporo mopsaka. KanoHuueckue
YPaBHEHHUSI KPUBBIX BTOPOTO HOPSIKA: OKPYXK-
HOCTH, DJUIMIICA, TUIepOOoIbl, Mapaboibl U HX
XapaKTePUCTUKH.

IIpemen  ¢dyHKIME, OCHOBHBIE CBOWCTBA
npeznenoB. beckoHeuHo Manble U OECKOHEYHO
Oonbive GYHKIMH U MX CBOMCTBA. [lepBbIil 1
BTOpOH 3aMeyvaTesIbHbIe HPEaebl.
HenpepeiBHOCTE (QyHKIMM B TOYKE U Ha
uHTepBaje. OpHOCTOpOoHHHE Tmpenensl. He-
npepeiBHOCTh (DyHKIMH. Knaccuduxammst To-
YeK pa3phlBa.

OcHoBHBIE TeOpeMbl TH(depeHIInaIbHOTO UC-
yucieHust: TeopeMsl Pors, Jlarpamka, Komm u
UX IPUMEHEHHE.

IIpumMeHeHue NpPOU3BOJHOM K MCCIECIOBaHUIO
¢bynkuuii. DxctpeMyM QyHKIMH. BBITYKIOCTD
1 BOTHYTOCTh Tpadrka (QyHKIHH, TOYKH TIEepe-
ruba. AcumnToTsl rpaduka. Cxema uccieno-
BaHUsI U MIOCTPOEHUS Tpaduika QyHKINH.
IToBepXHOCTH W JIMHUHM YPOBHS DKCTPEMYM
OMII. Haumensliee 1 HanOobIlee 3HAYECHUS
OMII Ha 3aMKHYTOM MHOXecTBe Meroxa
HaMMEHBIINX KBaJpaToB.

WuTerpupoBanue pannoHaIbHBIX Apodeit. NH-
TErpUpPOBaHUE HEKOTOPBIX HPPaIMOHATIBHBIX
¢ynkuuii. Ilpou3BogHasi OT OMNpeNeNEeHHOTO
MHTErpaa Mo nepeMeHHOMY BEpXHEMY Mpeae-
ny. I'eomerprueckie 1 MEXaHUYECKUE MPHIIO-
JKEHUS ONPEEIEHHOTO HHTeTpaa.
Huddepennnansusie ypaBHeHus. [lonstue 06
o0mieM M 4YacTHOM pelreHusx auddepeHn-
anpHOro ypaBHeHus. 3ajgada Komm. [dudde-
pEHIMATbHBIE YPABHEHUS C Pa3AeISIOIMMHUCS
nepeMeHHbBIMU. OnHopoasble auddepeHIu-
albHBIE ypaBHEHUS, JUHEHHbIE AudepeHu-
albHBIE ypaBHEeHUs 1-To mopsnka. JlnHeitHble
onHOpoaHble AuddhepeHnaIbHbIe ypaBHEHUSI.
VYpaBHenuss B monHBIX AuddepeHnuanax.
YpaBHeHnue bepryiu.

CrpyKTypa 00IIero pemeHus JMHEHHOTO He-
OHOPOAHOTO UG GEPESHIIMANTBHOTO ypaBHE-
HUE BTOpOro mnopsiaka. MHTerpupoBaHue iu-
HEHHBIX HEOJHOPOIHBIX JU(PEpEeHINATEHBIX
YPaBHEHUH C TIOCTOSHHBIMH KO3 GUIIMEHTaMU
C MPaBOH YaCThIO CHELUATFHOTO BUJIA.
Cucrembl  auddepeHManbHbIX  YpaBHEHUH.
Pemenue cuctembl JNMHEWHBIX audepeHn-
AIbHBIX YPaBHEHUH C IMOCTOSIHHBIMU K03(du-
mueHtamu.  JluddepeHnmanbabie  ypaBHEHUS
BBICHIMX IOPSIKOB, IOIyCKAlOIUE ITOHMXKE-
HUE MOPSIKA.

CaoiictBa cxofmsmuxcs psimoB. OIEeHKa ocTa-




TOYHOTrO 4jieHa psja JleWcTBUSA CO CTETEHHBI-
MU psimamu. Pasnmokenne QyHKIIUNA B CTETICH-
Hble psael. Paner Telnopa u Makiopena. Pas-
JIOKEHUE HEKOTOPBIX JIEMEHTAPHBIX (DYHKINH
B pall MakiopeHa.

[ToBTOpHBIE HE3aBUCUMBIE HCHBITaHUSA. Dop-
myna bepuymanu. CpolicTBa OWHOMHAIBEHOTO
pacnipeneneHust BepoatrHocte. Hauepost-
Hellllee YHCI0 HACcTyIUleHWH coObiThil. Jlo-
KanpHas Teopema Jlammaca. HMHTerpanpHas
Teopema Jlamnaca. Acumnrornueckas Gopmy-
na IlyaccoHa.

CryuaitHple BeTHYUHBL. J{UCKpETHBIE U HEmpe-
PBIBHBIE CITy4daliHbIE BEMYMHBI M CIIOCOOBI UX
3anaHus. YuCIOBbIE XapaKTEPUCTUKU CIIydaii-
HbIX BeJM4YWH. HopMalbHBIN 3aKOH pacrpene-
JIEHWs] HEMTPEPBIBHOM CITy4allHON BETMYMHBI.
BeposTHOCTh ONafganusi CIly4aiiHOW BEIUYH-
HbI B UHTEepBaJl. CBOMCTBA YUCIOBBIX XapaKTe-
PUCTHUK CIIy4alHbIX BEJIMYMH.

OCHOBBI cTaTHUCTHYECKOro omnucaHus. Bapua-
LMOHHBIN PsIII, €r0 YHCIOBBIE XapaKTEPUCTHKU
u rpaduueckoe npenacTasieHue.Mona u Meau-
aHa. Tursl BEIOOPOK.

TodeuHble U UHTEpBaNbHBIE OLEHKU. [JoBepu-
TenpHBIN wmHTepBal.Hecmemennrle, 3¢ dek-
TUBHBIC U COCTOATCIBHBIC OLICHKH. YPOBGHB
3HAYMMOCTHU. JOBEpUTENbHBIA WHTEpPBAN JId
OIICHKM MaTeMaTH4YECKOTO OKUAAHHUA U Cpell-
HEro KBaApaTUYHOr0 OTKJIOHCHUA HOPMAJIbHO-
T'O pacrpeieNeHusl.

Cratuctuueckass rumoreza. OOmas cxema
MIPOBEPKH CTATUCTHYECKUX runores. [Iposepka
TUIIOTE3bl O PACIpeeNIEHUN TeHEepabHOM Co-
BokynHocTH. Kputepun cornacus [lupcona
IIpoBepka THIOTE3BI O PABEHCTBE T'€HEpalb-
HeIx [IpoBepka rUMOTE3bl O paBEHCTBE T'€HE-
pPalbHBIX AUCIEPCUN ABYX HOPMAJIBHBIX COBO-
KYIHOCTEH, CpeTHUX ABYX HOPMaJbHBIX COBO-
KYITHOCTEH.

DyHKIIMOHAIbHASA, CTATUCTUYECKAs U KOppe-
JAUOHHAs 3aBUCUMOCTH. OCHOBHBIE MOJIOXKE-
HUSl KOPPENSALMOHHO-PETPECCHOHHOIO aHAIIH-
3a. JIuneitHas napHas perpeccusi. Koaddurm-
€HT KOppensiuuu. YPaBHEHUSI PErPECCUU.
IIpoBepka 3HaUMMOCTH ¥ MHTEPBAJIbHASI OLICH-
Ka MapaMeTpoB CBS3H.

ITonsTue o HenuneitHoil perpeccuu. Koppe-
JISIUOHHOE OTHOIICHHUE.

N3yuenune nekImoHHOT0 MaTepuaa; pabo-
Ta C OCHOBHOM, JOTOJHUTEIHHON JHUTEpa-

[ToaroroBka K MpakTUYECKUM 3aHATUSAM [TYypoll M pecypcamMu HHPOPMAIMOHHO- 50
TEJICKOMMYHUKAIIMOHHOU ceTn  «MHTep-
HET»

BelnonHenne MHIMBUAYAIbHBIX  J0-|PerieHue TUINOBBIX 3a4ad IO OIPEAEIICH- 43

MAaNIHUuX 3aJaHui

HOM TeMe TUCIAILUINHBI




N3ydeHneBonpocoB, BBIHOCUMBIX Ha 3K-
3aME€H C MCIIOJIb30BaHWEM KOHCIIEKTOB
JIEKIIMHA, MaTEepUaIoOB MPAKTHUYECKUX 3aHs-
TUM, OCHOBHON M JONOJIHHUTEIBHOM JIUTE- 9
paTypel, pecypcoB  MH(MOPMAIMOHHO-
TEJIEKOMMYHUKAIMOHHONU cetn  «MHTep-
HET»

IToaroroBka kK IpOMEKYTOYHOH aTTe-
CTalMH

UTOro 194

5. METOJIMYECKME PEKOMEHJAIIMA MO W3YYEHUIO IUCIH-
IJIMHBI (MOJTY.JIS)

OOyu4arommmMcess HEOOXOAUMO O3HAKOMUTBCS C COJEp)KaHUEM pabodel mporpam-
MBI TUCIUIUIMHBI, C LEJIAMHU U 33Ja4aMH JUCLUUILIMHEI, €€ CBA3SIMU C IPYTUMU JTHCIIU-
IJIMHAMU 00pa30BaTENbHOM MPOrpaMMbl, METOAMYECKUMH pa3padOTKaMu MO JAHHOU
OUCLMILIMHE, UMEIOIIMMHUCA Ha 00pa30BaTEIbHOM IOpTalle U caidTe Kadenpsl, ¢ rpa-
(PMKOM KOHCYJbTALMI NpenoaaBaTenei kadeapol.

N3yyas nucuuiianHy HeoOX0IMMO PaBHOMEPHO pACHpPENeNsITh BpeMs Ha popa-
OOTKY JIEKLIUH, CAMOCTOSITENIbHYIO pabOTy MO BBIIOJHEHUIO MPAKTUYECKUX padoT, ca-
MOCTOSITEJIbHYIO pabOTy MO MOATOTOBKE K MPAKTUUYECKUM 3aHSATHSIM.,

Hanucanue koHcCIEKTa JEKIUN: KPaTKO, CXEMaTUYHO, MOCJIE0BATENbHO (PUKCHU-
pOBaTh OCHOBHBIE MOJIOKEHMSI, BBIBObI, (DOPMYIHPOBKU, 000OILIEHNUS; IOMEYATh BaX-
HbI€ MBICIH, BBIICNIATH KIIOYEBBIE CJOBa, TepMuHbL. [lepen nexkuueil HeoOXoauMo
IPOCMOTPETh KOHCIEKT MpEeAbIAYIIeH JIeKIuU, pa3o0paTh U 3aKOHCIEKTUPOBATh TE€O-
pETUYECKUE BOITPOCHI, BBIHECEHHBIE HA CAMOCTOSATENbHOE u3ydeHue. [lpu 3aTpynHe-
HUAX B BOCHPHITHH MaTepuala ClelyeT 0OpaTUThCS K JOMOJHUTENbHBIM JTUTEPATYP-
HBIM MCTOYHHKAM, JIEKTOPY WJIM K IPENOAABATENI0 HA MPAKTUYECKUX 3aHATUAX. [Ipu
MTOATOTOBKE K MPAKTUYECKUM 3aHATUSAM O3HAKOMUTBHCS C TEOPETUUECKUM MaTEpPUaAJIOM
KOHCIEKTA JICKUMHA U PEKOMEHIAOBAHHBIMU JINTEPATYPHBIMU MCTOYHUKAMH, COOTBET-
CTBYIOIIMMH TEME 3aHATHsA. B Havane 3aHATHS 3a1aTh MPENOAABATENIO BOMPOCHI IO
MaTepually, BBI3BABIIEMY 3aTPyJIHEHUS B €r0 MOHMMAHWHA U OCBOEHUH INPU PEIICHUU
3a/1a4, IPEAHA3HAYCHHBIX U1 CaMOCTOSATENIBHOrO pemeHus. Ha 3aHsaTuu 1OBOIWTH
KOKIYI0 33J1ady 10 OKOHYATEIbHOTO PeIleHus, B clyyae 3aTpyAHEHUN o0paaThes K
npenojasarento. CTyneHTaM, NPONMYCTUBIIMM 3aHATUS, PEKOMEHIYETCS SBUThCS Ha
KOHCYJIbTALIMIO K IPENOAABATENI0 U OTYATATHCA IO TEME IPOIYIIEHHOIO 3aHATHS.
JlomamHue 3afaHus JOJDKHBI BBINOJHATBCS CAMOCTOSTENBHO, NPENOCTABITHCS B
YCTaHOBJICHHBI CPOK M COOTBETCTBOBATH YCTAHOBJIECHHBIM TPEOOBAHUAM MO O(OpM-
JICHUIO.

[Ipu pabote ¢ nuTeparypoii cieayer oOpaTUTh BHUMAHHE HA UCTOYHHKU OCHOB-
HOM W JIOMOJIHUTEIBHOM JMTEpaTypbl, NMpUBEICHHbIE B paboyeil mporpamme. s
00JIBILIEr0 MPEACTABIECHUS O JUCLMILIMHE BO3MOXKHO 03HAKOMJIEHHE C IIEPUOINYECKH-
MU W3AaHUSMU MOCIIEIHUX JET, IHTepHEeT-nCTOYHNKaMU.

IIpy moAroTOBKE K 3a4€Ty WIM 3K3aMEHY M3YyYUTh KOHCIEKTHI JIEKIUH, [IPAKTHU-
YecKuX paboT M PEeKOMEHAYEMYIO JIUTEeParypy, GUKCUPYsI HESICHBIE MOMEHTHI JUJISl X



o0CyX/IeHHsI Ha TJITAHOBOW KOHCYJIbTAallMK. PEKOMEH TyeTCsl ITUPOKO MCTOIB30BaTh Pe-
cypcbl ObC 6MOIMOTEKN aKaIeMHH.
6 OCHOBHAS, JOHNOJHUTEJIbHAS JIUTEPATYPA, IPOTPAMMHOE

OBECIIEYEHME n PECYPCbI NHPOPMALIMOHHO-
TEJJEKOMMYHUKAIIMOHHOMN CETU «AHTEPHET»:

6.1. OcHoBHas JuTepaTypa:

6.1.1. Kparkuii Kypc BBICIICH MaTeMaTUKH [DIIEKTPOHHBIA pecypc] : yueOHUK /
pen.: K.B. bangun .— 2-e uzn. — M. : UTK "JlamkoB u K", 2015 .— 512 ¢. — ISBN
978-5-394-02103-9 .— Pexum poctyma: http://rucont.ru/efd/286978

6.1.2. Marematuka. Yacte 1. D1eMeHTHl TUHEHMHOM M BEKTOPHOM aireOphl, aHa-
JUTUYECKON TEOMETPUU U MATEeMAaTHYECKOro aHaiM3a: yueOHoe mocodue [DIeKTpoH-
el pecypc] / C.A. UYepenanoBa .— 2013 .— 82 c. — Pexum ngocry-
ma: http://rucont.ru/efd/261075
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yaeOHoe mocodue [Tekct] / O.H. bepumsumm. — Camapa : PUIL[ CI'CXA, 2012. — 301
c. (67)

6.2.2. bepumBunu, O.H. Matematnka. MaTemaTu4eckass CTAaTUCTHKA: METOJIH-
YyecKkue ykazaHus s npaktudeckux 3aHsatuid. Y. 1 [Dnexrponusiit pecypc] / C.B.
[Inotaukosa, O.H. bepumsunu .— Camapa : PUL[ CI'CXA, 2015 .— 79 c¢. — Pexum
noctyna: https://rucont.ru/efd/349940

6.2.3.bepumBuniu, O.H. Matematndeckuii ananu3 u auddepeHimaibHbie ypas-
HEHUS: METOJUYECKUE yKa3aHus [DnekTpoHHsbIi pecypc] / bepumsunu O.H., [1notHu-
koBa C.B. — Camapa : PUIl CI'CXA, 2019 .— 62 c¢. — Pexum pgoctyna:
https://rucont.ru/efd/677977

6.2.4.bepumBunu, O.H. Marematnueckuii ananu3 u auddepeHuaibHbie ypaBHe-
HUA : cOOpHUK 3anau [OnekTponHbiil pecypc| / bepumBmim O.H., [TnotHukosa C.B.

— Kunens : PHO Caml’'AY, 2019 .— 106 c¢. — Pexum pocrymna:
https://rucont.ru/efd/685644
6.25.I'mypman B.E.  Teopuss  BepoATHOCTE W  MaTeMaTHYecKas

ka :Yueb6.mocobue mis By3oB / B. E. I'mypman. - 9-e u3z., crep. - M. :Beicmi. k.,
2003. - 479c. (50)

6.2.5. llertapeBa, O.M. KpaTkuii TeopeTHdeCcKuii Kypc 1o MaTeMaTuke Jjisi Oaka-
JABPOB U CHEIUAIKNCTOB [DJIEKTPOHHBINA pecypc] : yueb. mocodue / I'.A. HukoHoBa,
Kazan. nan. uccnen. rexnon. yH-t, O.M. JlertsapeBa .— Kazans : KHUTY, 2013 .—
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6.4. Ilepeyenb MH(POPMAIUOHHO-CIIPABOYHBIX CHCTeM U MpodeccuoHAIBLHbIX 0a3
HAHHBIX:

cryma:www.elibrary.ru
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6.4.1. Hayunas snextpoHHas Oubnnoreka [DiaeKTpoHHBIA pecypc| — Pexum no-

6.4.2. HarmmonanbHbiil nudpoBoii pecypc PykonT [DnexTponHsiii pecypc| — Pe-

7 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIUIIJIMHBI (MOAYJISA)

Ne HaunmenoBanue cnenuanbHbIX 1O- OcCHalEHHOCTh CHeUaTbHBIX
/11 MEILICHUH Y TOMELIECHUH I camo- MMOMEILIEHUI ¥ TOMEIIEHHI
CTOATEIHbHON pabOTHI JUISL CAMOCTOSITEIbHON pabOThI

1 YueOHast ayTuTOpHs UIs IPOBEIe- VYyeOHas aynutopus Ha 160 mocajouHbIX MeECT,

HUS 3aHATUHN JIGKIIMOHHOTO THIIA, YKOMILIEKTOBAaHHAs CIIELUaIN3UPOBAHHON MeOebIo
3aHATUI CEMUHAPCKOTO TUMA, Kyp- | (CTOJBI, JaBKH, CTYJbs, yaeOHas JOCKA) U

COBOI'0 MTPOEKTUPOBAHHSI, TPYIIIO- TEXHUUYECKUMHU CPEJCTBAMHU O0yUYEHUS

BBIX U MH/IUBHIYAJIbHBIA KOHCYJIbTA- | (CHCTEMHBIN OJIOK, MOHUTOP, IIPOCKTOP, IKPaH MPOCK-
[UH, TEKYIIeH U TPOMEKYTOUHOM IUOHHBII, MUKPOGOHKOH(DEPEHITMOHHBIH, MUKILIED,
arrectanuu aynu. 3218 . YCUJIMTEIIb).

Camapcxas oon., e. Kunenw, n.e.m.

Yemo-Kunenvckuii, yn. CnopmusHas,

0. 84.

2 VYyeOHast aynuTopus AJis IpoBee- VYyeOHnas aynutopus Ha 40 MocajiouHbIX MECT, YKOM-
HUA 3aHATUH JIEKIMOHHOTO THIIA, TUIEKTOBAHHAS CIICIUATN3UPOBAHHON MeOeINbIo (CTO,
3aHSTUH CEMHUHAPCKOTO TUIIA, KYp- CTOJI-TIAPTHI, CTYJIbs, Y4eOHasl I0CKA) U TEXHUYECKHU-
COBOT'0 IPOEKTUPOBAHMS, TPYIINO- MU cpeAcTBaMH 00y4deHHs (IEPEHOCHBIE TPOEKTOP,
BBIX U WHJUBHUIYAIbHBIX KOHCYJIb- HOYTOYK, 9KpaH).

TalWM, TEKYIIEro KOHTPOJISL U MPOo- [Tnakat — 4
MeXyTOUHOU arrectammu 3311.

Camapckas o6n., o. Kunens, n.c.m.
Yemo-Kunenvckuu, yn. Cnopmusnas,

0. 84.

3 VYyeOHast aynuTopus AJis IpoBee- VYyeOHnast aynuropus Ha 32 MOCaJ0YHBIX MECT, YKOM-
HUA 3aHATUH JICKIIMOHHOTO THIIA, TJICKTOBaHHAS CIIEUATN3UPOBAHHON Mebenbio (CTo,
3aHATUN CEMUHAPCKOTO TUTIA, Kyp- CTOJI-TIAPTHI, CTYJbs, yueOHasl JOCKA) U TEXHUYECKHU-
COBOT'O IPOEKTUPOBAHMUS, TPYIINO- MU CpeICTBaMH OO0y4YeHHsS (IIePEHOCHBIE MPOEKTOD,
BBIX M WHJUBHIYAIbHBIX KOHCYJIb- HOYTOYK, 9KpaH).

TalWi, TEKYIIEro KOHTPOJISI U MPO- [Tnakat — 4.
MexxyTouHo arrecrarmn 3307.
Camapckas o6n., o. Kunens, n.e.m.
Yemo-Kunenvcekuu, yn. Cnopmusnas,
0. 84.
4 [Tomemenne nns camocrostenbHOU | [ToMmemenne Ha 6 TOCagOUYHBIX MECT, YKOMIUIEKTO-

pabotel cryneHToB ayn.3310a (um-
TaJbHBIN 3a).

Camapckas obn., e. Kunens, n.e.m.
Yemo-Kunenwcekuii, yn. Cnopmusnas,

BaHHOE CIICIIUATN3UPOBAHHON MeOeIbI0 (KOMITBIOTEP-
HBIE CTOJIBI, CTYJIbS) U OCHAIIIEHHOE KOMITBIOTEPHOM
TEXHUKOM (6 pabounx CTaHIUi), MOAKIIOYEHHOH K
cetu «MHTEpHET» M 0OECTIEYNBAIOIICH TOCTYII B



http://rucont.ru/catalog

0. 84. AJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO
Cpeay YHUBEpPCHUTETA.

8 ®OHJI OHEHOYHbBIX CPEACTB JJIs1 INPOBEJIEHWA TEKYIIEA "
IHPOMEXYTOYHOU ATTECTAIIUU

8.1 Buanbl u (popMBbI KOHTPOJISI IO AMCIUIJIMHE

KoHTpob ypOBHSI YCBOCHHBIX 3HAHWM, OCBOCHHBIX YMEHHMH U MPUOOPETEHHBIX
HaBBIKOB (BIAJEHUI) OCYIIECTBISETCA B paMKax TEKYLIEr0 U MPOMEKYTOUHOTO
KOHTPOJISI B COOTBETCTBUU C [lonokeHrneM O TEKyleM KOHTPOJIE U MPOMEKYTOUHOM
aTTeCcTaly O0y4arouXCs.

Tekymmui KOHTPOJIb OCBOCHUS KOMIETEHIIMM MO JTUCUUILUIMHE MTPOBOJIUTCS MPHU
M3YyYCHHHU TEOPETUYECKOr0 MaTepuasa, BBIMOJIHEHUU 3aJaHuid Ha NPAKTUUYECKUX
3aHSTUSX, BBITIOJIHEHUN UHIUBUIYAJIbHBIX 3aJjaHui B GopMe OKIIaa, 1eTOBON UTPHI.
TekymieMy KOHTPOJIO TIOMICKUT TOCEIMIAEMOCTh OOYYaIOIIMMUCS —ayIUTOPHBIX
3aHATUN U paboTa Ha 3aHIATHUSX.

NTOroBoil OIGHKOM OCBOCHMSI KOMIIETCHIIMNA SIBJISIETCA IPOMEKYTOUYHAS
arrectaniisi B (opMe DK3aMEHa, IMPOBOAUMAS C YYETOM pe3yJbTaTOB TEKYIIETO
KOHTPOJIS.

8.2 TunoBble KOHTPOJIbHBbIE 32JaHUSA WJIH MHbIe MATEPHAJIbI, HEOOX0AMMbIE 1A
OLCHKH Ppe3yJbTATOB OCBOeHHMsI 00pa3oBaTeJbHOH MNPOrpaMMbl B paMKax
y4eOHOM JUCHMILIHHBI

Ouyenounvle cpedcmea 0nsa nposedeHus meKyuieii ammecmauuu

Temvl npakmuyeckux 3aHsamuu

Brruucnenue onpeaenutenei 2-ro u TpeTbero nopsakos. @opmyisl Kpamepa.

Onepanuu Haa matputiaMu. Matpuasbiii crioco0 pemenust CJIAY.

3. Panr matpunel u ero Beruucienue. Kputepuit Kponekepa-Kanenu coBmecTHO-
ctu CJIAY. Pemienne CJIAY meronom ["aycca.

4. JleiicTBus HaJa BEKTOpamMu B KOOpauHaTHOM ¢opme. limHa Bekropa. Harpagisito-
IMe KOCHHYCHl BeKTOpa. CKalsIpHOE, BEKTOPHOE, CMEIIAHHOE IPOU3BEACHUS
BEKTOPOB.

5. OO1ee ypaBHEHHE MJIOCKOCTH; YPAaBHEHHE IJIOCKOCTH, MPOXOASIIEH uepe3 Tpu
JAHHBbIE TOYKHU; YpaBHEHUE CBA3KM IUIOCKOCTEU. B3anMHOE pacnosioxeHue
IIJIOCKOCTEH.

6. OOmue ypaBHEHUS TMPSMOM; MapaMETPUUYECKHE M KaHOHUYECKHE YpaBHEHUS
MpAMOM; ypaBHEHUE MPSMOM, MPOXOIAIIEH Yyepes3 ABe TOUKU. B3aumHoe pacno-
JIOKEHHE MPSAMBIX U INIOCKOCTEH.

7. Bwraucnenue npenenoB ¢pyHKIUA. PackpeiTie HeonpeaeneHHOCTe!H BUIa {%} m

0

N =

[TepBolii 1 BTOpOI «3aMedaTenbHbIe» npeneibl. Uccnenoanue GyHKIUNA Ha He-
IIPEPHIBHOCTH B 33JIaHHBIX TOYKaX.
8. OcHoBHble npaBuna auddepeHmporanus. [IponsBoaHas CIOKHONW (PYHKIIMH.

Juddepennman GyHKIuu.




9. IIpousBoausie u nuddepenuans Beicunx nopsaakos. [Ipasumno Jlonuramns

10. JuddepenniupoBanrie GyHKIIMH HECKOJBKUX IepeMeHHBIX. [Ipon3BoaHas 1o
HarpaBJieHHI0. [ paineHT.

11.TTepBooOpa3Has GYHKIIMU U HEONMPEAEICHHBI UHTErpal. TaOMMYHOEe MHTErPU-
poBaHue. IHTErpupoBaHUE OCPEICTBOM 3aMEHBI IEPEMEHHOM.

12 . WuTerpan ot QyHKIMH, comepxkalMx KBaJapaTHbIA ABywieH. MHTerpupoBanue
10 YaCTsAM

13.1nTerpupoBaHe HEKOTOPHIX HppalMOHANBHBIX (QyHKIU. MHTEerpupoBaHue
TPUTOHOMETPUUECKUX (QYHKITHI.

14 .Beluncrienue OnpeAesieHHOro UHTerpaia. I'eoMeTpuyeckue MpuiIoKeHUs: onpe-
JICJIEHHOTO UHTerpasia. Boruncienue HecOOCTBEHHBIX MHTETPAJIOB MO OECKOHEU-
HOMY NPOMEXYTKY. IHTerpupoBaHre HEOrpaHUYEHHBIX (PYHKIMI. Bpruncienne
ONIPEEIICHHOTO UHTErpaa.

15.Bp1uncieHre KpUBOJIMHENHBIX HHTETPAJIOB. [ eOMeTprUecKre U MEXaHUYECKUE
IPWIOKEHUS KPUBOJIMHENHBIX UHTETPAJIOB.

16.1nTerpupoBanue auddepeHnnaibHblX YpPaBHEHUS C Pa3AesSIOLUIMMUCS Tepe-
MeHHbIMU. HaxoxeHne oOUmMX M 4acTHBIX MHTErpajioB. MHTerpupoBanue oj-
HOPOJHBIX AU depeHaibHble ypaBHEHHsI IEPBOTO MOPSIIKA.

17.1nTerpupoBanue auHEHHbIX TuddepeHInaIbHble YpaBHEHUSI IEPBOrO MOPSi-
Ka.

18.1HTerpupoBaHue TMHEWHBIX HEOAHOPOIHBIX AU(PEepeHIInaTIbHBIX YPaBHEHUH C
MOCTOSIHHBIMU KO3()PHUIIMEHTAMU C IPABOM YaCThIO CIIEHUATIBHOTO BU/IA.

19.Yucnoseie psinpl. HeoOXoauMbIil pu3HaK CXOAUMOCTH psiaa. Jloctarounsie mpu-
3HAKU CXOJUMOCTH YHUCIIOBBIX PSJIOB.

20.HemocpencTBeHHBIN MOACYET BEPOATHOCTEH. TeopeMbl CIIOKEHHUS M YMHOKEHHS
BepositHocTel. [lonnas BepogarHocTs. @opmyina baiieca.

21.T1oBTOpHBIE HE3aBUCUMBIC UCTIHITAHHUS.

22.JluckpeTHbIe CiTydaiiHble BeTUMUMHBL. Psn pacnipenenenusi. UncnoBbie XxapakTepu-
CTUKHM JUCKPETHOM CIIy4alHOW BenuuuHbl HemnpepeiBHas cilydailHash BEIMYMHA.
WNuterpansHas ¢pyHkuus pacnpeneneHus. [ImotHocts pactipenenenus. Yucinosbie
XapAKTEPUCTUKU HEITPEPHIBHOW CITyYalHON BEIIUYHHBI.

23.Bapuanmionnsiii psja. [lomuron u rucrorpamma. YncinoBbie XapaKTepUCTUKU CTa-
TUCTUYECKUX PACTIPEICIICHUM.

24. lutepBanibHble OLEHKHU. J[oBepUTENbHBIA MHTEpBaAN JJIsl OLIEHKHM MaTeMaTuye-
CKOTO OKHMJIAHWS M CPEOHEro KBAJPAaTHUYHOIO OTKJIOHEHUS HOPMAaJIbHOTO pac-
pEACICHUS.

25.1IpoBepka cTaTUCTUYECKUX THUIIOTES.

26. Koppensiuiuonnslii ananus. JluneliHas napHas perpeccusi. Koadduiment xop-
pensiunn. [IpoBepka 3HAUMMOCTH U HTHTEPBAJIbHAsI OLIEHKA [TApaMETPOB CBSI3H.
27.Perpeccuonnniii ananus. [lapHas perpeccuonnas mojenb. [IpoBepka 3HaunMO-
CTH U MHTEpBaJIbHAS OLICHWBAHKE YPaBHEHUS U KO3(PPUIIMEHTOB PErpecCUu.

KpI/ITepI/II/I M OIKaJia OLCHKHW OTBCTOB Ha IPAKTUYICCKUX 3aAHATUAX
- OICHKA «3a4YTEHO» BbICTABIIICTCA 06yan0meMyc;1, €CJIM OTBET IOJHBIA M

pPa3BEepPHYTHIM, COACPKUT YeTKHE (POPMYITUPOBKH BCEX OMPEICIICHUH, KaCalOIIUXCs



YKa3aHHOTO BOIPOCA; CTYACHT MOXKET WIUTIOCTPUPOBATH TEOPETUUYECKHUE IMOJIOKECHUS
KOHKPETHbIMU TpuMepamMu. Takoil OTBET AOJKEH MpPOJIEMOHCTPUPOBATH 3HAHUE
oOydaronumcsi Marepuaia JeKuuid, 0a30BOro y4yeOHMKAa U JIOMOJHHUTEIHbHON
JTUTEPATYPHI;

- OIleHKA «He 3a4YTeHO» BBICTABISIETCA OO0Yy4YaloleMycs, HE BIAJICIOIIEMY
OCHOBHBIM ~COZIep’)KaHHEeM y4eOHOro Marepuana; OOHApY>KEHO HE3HaHHWE WU
HeMOHUMaHue OoJbllie WM Hauboyiee BaXKHOM YacTh Y4yeOHOro marepuana;
JOMYIIEHBl OIMMOKH B OMPENCICHUU TOHATHHA, KOTOpPhIE HE HCIPABJICHBI IOCIE
HECKOJIbKUX HABOJIAIIUX BOMPOCOB.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH CTYJICHTOB MO AUCHUILUIMHE «MaTeMmaTuKa
BKJIFOYAET BBINMOJHEHUE MHIAWBHUIYAIbHBIX AoMaimHuX 3ananuii (M13), koTopelie mpe-
CIEYIOT 1IEIb 3aKPEIJICHUS] TEOPETUUYECKUX 3HAHUWA M Pa3BUTHUS HABBIKOB CaMOCTOS-
TeJbHBIX, MPAKTHYECKUX MAaTEMaTUUYECKUX PacueTOB.

N3 Nel
1 2 3
1. BEIYMCIHUTD ONPEAEIIUTENb TPETHETO MOPSIIKA 1.2 4 TpeMs criocobamu: 1)
0 2 5
10 TIPAaBHJIY TPEYTOJbHUKA; 2) pacKIabpIBasi 10 DJIEMEHTaM BTOPON CTPOKH; 3)

packiaabiBadA 110 3JICMCHTAaM IICPBOTO CTOJ'I6I_Ia.

2. ns aByx matpui 4 U B HaiiTi: 1) muHeiHy0 KoMOuHaiuio Matpull A+ B 2)
npousseneHre Marpuil AB u BA; 3) obparnyro marpuny A, et a =-2, =3,

-4 0 1 1 2 -3
A= 2 -1 3p"B=|2 0 1
3 2 2 -2 1 3

3. Haittu panr maTpuiisl.

1 2 3 4

3 7 11 15|
A:

3 -3 -3 6

6 3 6 6
X+3y-z=4

4. Penmthb cucteMy <2X—Y —5zZ=-15 nByms cmocobamu: 1) ¢ momoirso 00-
SX+Yy+4z=19
paTtHo¥ MaTpuIibl; 2) o ¢popmynam Kpamepa.

5. Pemmth cucrtemy JIMHEUMHBIX ypaBHEHUHM A-X =B meromom ['aycca, BbISICHUB
IPEABAPUTEIBLHO BOIIPOC O €€ COBMECTHOCTH C MOMOIIBK Teopembl KpoHekepa-



Kanennu. B ciyuae HeonpeeneHHOCTH CUCTEMBI HAWTH ee oO1iee, 0a3ucHoe U J11000e
YaCTHOC PCUICHUC.

X, +X, =2X, — X, + %X =1

3X, — X, + X, +4X, +3X, =4.

X, +5X, —9%, —=8X, + X, =0

UJI3 N2
22

JlaHbl 1Ba KOMIUIEKCHBIX YUCIIa Z; = J3+ium =",
1+1

1) mOCTPOUTH X HAa KOMILIEKCHOU TUIOCKOCTH;

2) HaWTh ‘21" ‘22‘, argz;, argz,u 3amucaTh 4uciia B anreOpanyeckou, TpPUroHo-
METPUUYECKOMN U MoKazaTeIbHOUN (hopMme;

3) BBIYHCIHTD Z3+Zp, Z;  Z KCTIOJNB3YSI alNTreOpandeckyro Gopmy.

Z ~ s
4) Berumcnuth 232, u <1 B anreOpandeckoi, TPUTOHOMETPHUECKON M IOKa3a-
Z>

TenbHOU (hopMax. CpaBHUTH Pe3yNIbTaTHI.
. 3 .
5) Haiitu z;” (B TpuroHOMeTpUYeCcKoOil opme).

6) Haiitu Bce 3HaueHus /Z, ( B TPUrOHOMETPUYECKOU (HOPME), BEIPA3UTH B Jl-
reOpandeckoi popmMe, TOCTPOUTH 3HAUCHUSI HA KOMIUIEKCHOM TJIOCKOCTH.

VI3 Ne 3
1. Jlausr koopauHatel Bepmud nupamuasl ABCD: 4(1,1,1), B(-1,0,2), C(3,-3,0),

D (2,3,4). Haittu: 1) KoopauHatsl BEKTOpPOB AB u A%C; 2 ) yroi ¢ MEXIy BEKTOpaMu

AB u AC; 3) np,;AC; 4) momans rpann ABC u ee Beicoty h, omymennyro Ha pe6po
AjA3z; 4) o6vem mupamuasl ABCD u ee BoicoTy H, omyIieHHYI0 U3 BepIHbI D.

2. Hamucate pasznoxenue Bektopa X =(3,-2,7) mo Bektopam &, =(4,-5,1), &,
=(1,-1,3), a,=(1,-2,-2).

3. anbl KoopauHaThl BepinuHbl Tpeyronbuuka ABC: A(4,3), B(16,-6), C(20,16).
TpeOyetcst naiitu: 1) ypaBHeHus: ctopoH AB u BC u ux yriioBbie K03hOUITHEHTHI; 2)
JUIMHY CTOPOHBI AB; 3) yronBB paauanax; 4) ypaBHenue BbicoTbl CD u ee minny; 5)
ypaBHEHHE MeanaHbl AE U KOOpaAHHATHI TOUKUK MepeceueHus 3TON MeIHaHbl C BbICO-
Toii CD; 6) ypaBHEeHUE OpsIMOil, TPOXOsAIIel yepe3 Touky K mapauienbHO CTOpOHE
AC; T) KoopAMHATHI TOUYKU M, pacronoKeHHONM CUMMETPUYHO TOUYKEA OTHOCUTEIHHO
npsimoit CD.

4. Haitnure pacctostaue oT Touku Mo(1,—1,4) 10 MI0CKOCTH, MPOXOIAIICH Yepes
tpu Touku M1(1,5,7), My(-3,6,3) u M3(— 2,7,3)..

5. HamucaTh ypaBHEHHE IUIOCKOCTH, MPOXoAsiei uepe3 Touky A4(3,—4,1) mep-

IeHIMKYISIPHO BekTopy BC ,rae B (5,3,—4), C (7,8,3).
6. Haiinure yToJ MEXITY IUIOCKOCTIMU X—~2y+2-1=0 51

X++2y+2+3=0.



7. Haittn koopauHAThl TOUKH M mepecedenust iockoctd 7: X—Y+2Z2+3=0 u

x-1 y+2 z-1

npsiMoi L: =
1 -1 2
8. HaiiTn kaHOHHWYeCKue ypaBHEHUS MPSIMOM, 3aJJaHHON B OOIIIEM BUJIE:
X—y+z-2=0,
X+y-z2=0.

9. IlocTpouTh KpHBBIE BTOPOrO IMOPSAAKA W BBIIMCATh HX XAPAKTEPHUCTHKH:
1) x> +y?+4x—-6y—-3=0;2) 3x* —y*-12=0;3) y* +4y—-x+5=0.

NJ13 Ned
. 2x*+x-10 . X
1. Haiitu npenensl pkouii:  a)lim———, 06) lim———, B
p (by )x—>2 X2+X—6 ) x—0 m_l )
. X+ 2 . _ e
lim ————, 1) lim .y 1) I|m(1+ 1] :
= 2XT+X+1 7 =0 arctg 2x e X

2. HUccnenoBaTh Ha HEMIPEPHIBHOCTD (DYHKIUU: Y = 3
X —
3. HccnenoBath JaHHYIO (DYHKIIMIO HA HEIPEPBIBHOCTD U MTOCTPOUTH €€ TpaduK.
4-x*, ecm  x<-1
y=42-x, ecmu -1<Xx<2.

X—=5 ecmu x>2

N3 No5
1. lponudpepennpoBaTh JaHHBIE PYHKIIUU:

my:x5+£%—%§7+3;(ﬂy:szmm
X

eﬂy:X2+l; 2)y=2"-tgx.
arctgx
2. BRlUuCIUTHh MPOU3BOIHBIC CIOXHON PYHKIIUU:
a)y = arctg~/x; 6)y=3%-cos’ X;
@y:MSm@3+Z) 2)y = arcctg (™).
3. HaiitTuy' BBINOJHHUB CHadaja JOrapupMUpPOBAHUE YKa3aHHOU

XZ
byHKOHH Y = X-3[——.
X" +1

4. HalitTu npousBonuyio Y, ecnu a)y =(X +1)Sinx; 6)y = (1_|_ z)arctgzx.
5. Haiitu npousBoaHyw Yy GyHKIHHU, 3aJaHHOW MapaMeTpHUUYECKH
X =C0s°t,
{y:smst




6. [lonb3ysace mpaBuiom JlonuTass, HATH yKa3aHHbIE MPEACIIb:

X 2
a)lim & 1 5ylim 0 =3) .
x>0 SIN X x>2 X° —3X+2

. COSX—CO0S2Xx . et —e ™t =2x
6)lim ;2)lim - :
x=>0 COSX — COS3X x>0 X —sIn X

MJI3Ne6

1.HaiiTu wyacTHble TPOU3BOAHBIE U 4YacTHble auddepeHmanbl  GyHKIUHA
w=(xy? ).

2. Beruncnauth  3HAYEHHsS ~— YACTHBIX  MPOW3BOAHBIX Ui (DYHKIHH
u=In 2(X2 +yi— Zz) B Touke M(2,1,1). 3anucars nonHbI quddepeHman yKkasaHHou
GyHKUIHUU.

3.Haiitu yacTHble Mpou3BoHble GYHKIMU Z =Sin(Uv), rae U=2X+3y; V=Xxy.

4. HaiitTu TONHY0 NpOM3BOAHYI  (yHKmMM U=X+Yy’+2Z°, rme
y=sinX; Z=COSX.

5. Halitu npousBoAgHyr0 (QYHKUMH Y, 3aJaHHOM HESIBHO YypaBHEHHEM
x*+y®—-eY -5=0.

Xzy2
ou

7.Jlana ¢yrkuus U=X’+Yy’ +2z°. HaliTu NIPOM3BOIHYIO o B oK

6. HaiiTu yacTHbIe MpOU3BOAHBIE BTOPOTrO MOpsika GYHKIIUU Z = €

M (1, 1 1) B Hampasienuu Bektopa | =2i + j +3K.
8. Hana ¢ynxmms U=X + Yy’ +z°. Onpegenuts rpaauent B Touke M (L, 1, 1)
¥ IPOM3BOIHYIO OT (DYHKIIMH U B JAHHOM TOYKE B HANPABJICHUY IPAJUCHTA.

WJI3Ne7
Brerancauts HCOIIPCACIICHHBIC NHTCT'PAJIbI:
I\/_+3\/— 7.[x5" dx 13. [ sin 2xcos5xdx
x 2 o -4
2.fe3dx 8. [ x* sin xdx 14. [sin* 3xdx
3] e*dx 9. [arctgxdx 15. [sin® 2xdx
3+4ex
4
af 10.] dx 16. [ ctg * xdx
1/1 5x? X*+x-1

arccos’ xdx Jxdx
5. 11. 17.
I NS I\/3—2x—x2 J\/}+1



dx
3sinx+4cosx+5

6. [ 4 _ax 12. |

sin’ x

5x+2
X? +2x+10

18.

MJ13Ne8

Haiitu oOmee pernenue (o6muit naTErpai) auddepeHmaibHOT0 ypaBHEHHS
1. e*¥dy = xdx
2. (xy+xy)y' =1+y’
Y
X

Haiiti yactHOoe pemieHue (4acTHbIM uHTErpan) AuQQepeHunarbHOr0 ypaBHEHUS
(x* +1)y'+4xy =3, y(0)=0.

3. y—xy'=ysec

W13 Ne9

1. Hamucarp 4 nepBbIX ujieHa psjia Zw: 4-n+ (_ 1)

n=1 Jn+3

. Beimucats BBIPAXKCHUA IJIA

a a a

2. HpOBGpI/ITB BO3MOKHOCTb pPCHICHHA  BOIIPOCa O CXOOUMOCTH  psla

n-11 n? n+l "

Z(6n +1)-n ¢ MOMOIIBI0 HEOOGXOUMOTO MPU3HAKA.

n=1

3. TlpumeHsiss NpU3HAKM CPAaBHEHUs HCCIEIOBAaTh PSI Y

1
n-3n+2

Ha CXOIH-

MOCTb.
2 (n+1)!
4. C nomompto mpusHaka JlanamOepa uccienoBaTh psif ZT Ha CXOJH-
=1

MOCTb.
5. C mnomompio wuHTETpajgbHOro mnpusHaka Kommum wucciaenoBarh  psif

© 1
2043 n(+3)

Ha CXOOUMOCTbD.

N3 Nel10

1. 3 nByx mepeTacoBaHHBIX COBMECTHO KOJIOJ U3BJIEKAIOTCS JIBE KapThl. KakoBa
BEPOSITHOCTH TOTO, YTO 1) 00€ KapThl MacTH KPECTH; 2) XOTs Obl OJHA KapTa MacTH
KpecTu?

2. BepositHOoCTh OecriepeboiiHO# pabOTHI MEPBOTO CTaHKA B TeueHue 4aca 0,75. a
BTOporo 0.8. KakoBa BepOsSTHOCTH TOTO, UTO B T€UCHHUE Yaca Oy/eT HapylIieHue B pa-
00Te TOJILKO OJHOTO CTaHKA, €CJIM CTAHKH padOTAIOT HE3aBUCUMO JPYT OT Apyra?

3. B MsCHOM 11eX NOCTYNaeT CBUHUHA W3 TPEX CBUHOBONYECKHX XO34MCTB. Ilep-
BOE XO035HCTBO TocTaBisieT 45% oT oOl1el Macchl CBUHOTO Msica, BTopoe — 40%, Tpe-
The — 15%. IlocTaBku nepBoro xo3sicrBa cogepkaT 30% CBUHUHBI, TPEBBIIAOLICH
HOpMY coJiepKaHus cajna, BToporo — 20%, a tperbero — 10% takoi cBununbl. KakoBa



BEPOSTHOCTH TOTO, UTO B3sITast CIy4yallHBIM 00pa3oM CBUHAs Tyla OYJET COOTBETCTBO-
BaTh HOPME COJIEpKaHus caya?

4. B xne0omnekapHe uMeeTcss 6 KOHTEHHEpOB Il TOTOBOM mpoaykiuu. [Ipu cy-
HIECTBYIOIIEM pexXuMe pabOThl BEPOSTHOCTh TOTO, YTO B IaHHBIA MOMEHT KOHTEHHEp
NOJIHOCTBIO 3arpykeH paBHa (.8. KakoBa BEpOSITHOCTh TOrO, YTO B JIAHHBI MOMEHT
3arpy>keHbl He Oosiee 4yeThipex KoHTeHHepoB? HaliTu HamBeposTHelilee 4ucio moJ-
HOCTBIO 3arpY’KEHHBIX KOHTEUHEPOB.

5. BeposiTHOCTB OpakxeHUs1 MULLIEHU Py OJHOM BbIcTpelie paBHa 0.8. KakoBa
BEPOSTHOCTH TOTO, uTo 1pH 100 BeICTpenax MUILIEHb OYIET Mopa)keHa a) pOBHO 85
pas; 0) He MmeHee 75 paz?

6. Cpeanee 4yucio 3asBOK, MOCTYNAIOUIMX HA CKJIaJ B TEUEHHE MECSIA, PaBHO
nByM. KakoBa BEpOSTHOCTh TOrO, YTO B TEYEHUE TPEX MECSLEB MOCTYIUT a) POBHO 3
3as1BKH, 0) Oosiee Tpex 3as1BOK?

7 IlpousBoautcs crpenbOa mo yaanswoomencs nenu u3 opyaus. [Ipu nepsom BbI-
cTpese BeposTHOCTh nonaganusa paBHa 0,8; rpu Bropom — 0,4. CinydaitHasi BeJIMYMHA
X — 4uCIO0 MOMAJaHWK B LEIb NPHU JIBYX BbICTpesiax. COCTaBUTh 3aKOH paclpeselie-
Hus. [loctpouts rpaduk QyHkmu pacnpeaeneHus. Halitu MatemaTuueckoe 0Xua-
HUE, TUCIIEPCUIO U CPEAHEE KBAIPATHIECKOE OTKIIOHEHUE.

8./lnMHa W3roTOBISIEMON JeTalu MpEeACTaBiseT cOoOOM cilyyallHyi0 BEIMYHHY,
pacupeneseHHy0 110 HopMaiabHOMY 3aKkoHy. CpenHsia JumHa aeranu pasHa 50 MM, a
IUCTEPCUs - 0,25Mm°. Kakoe momne JOMyCKa JJIMHBI U3rOTOBIIEMON JETAIA MOKHO
rapaHTUPOBATh C BEPOATHOCTHIO (0,997

N3 Nell

3anana neyxmepHas BeiOopka XY. g Bi0opokX u Y HE0OX0AUMO:

1) CocTaBuUTh MHTEPBAILHBIN PSJ] pACTIPEACTICHHUS;

2) HaiiTi BBIOOPOYHYIO CPEIHION, BHIOOPOUYHYIO TUCIIEPCHIO M BHIOOPOUYHOE
CpeHEe KBaJApATUIECKOE OTKIOHEHHUE;

3) HaiiTi sMoupuveckyro GyHKIIHIO paclpeIeieHUs] U MOCTPOUTH €€ Tpaduk;

4) TlocTpoHuTh TUCTOTPAMMY OTHOCHUTEIBHBIX YACTOT;

5) IIpoBepuTh TUMOTE3y O HOPMAILHOM DPACHpPEICICHUU T€HEPAIBbHOW COBO-
KYITHOCTH € ITOMOIIbI0 Kputepus 1Iupcona nmpu yposHe 3Hauumoctu 0,05;

6) Iloctpouts rpaduk TCOPETUUECKOM IIOTHOCTH BEPOSTHOCTH,

7) HaiiTi mOBepUTEIIbHBIC HHTEPBAJIBI IS OIICHKU HEM3BECTHOTO MaTeMaTHYC-
CKOTO 0HJIaHUSI TEHEPAIbHOM COBOKYITHOCTU C HAAEKHOCTHIO 0,95;

8) CocTaBUTh KOPPEIAIMOHHYIO TAOJIMILy M B TIPEIIOI0KEHNHN O JIMHCHHOMN 3a-
BUCUMOCTU MexAy X U Y HalTU BbIOOPOUYHBIN KO3(P(HULIUEHT KOPPEISALNY;

9) IIpoBepuTh THIIOTE3Y O 3HAYUMOCTH BBIOOPOYHOTO KOA(D(UIMEHTA KOppe-
JAUMK TpH ypoBHE 3HauMMocTu 0,05;

10) Haiiti BbIOOpOYHBIC ypaBHEHHs MPSAMOMN JMHUK perpeccuu Y Ha X U Mps-
Mol muHuM perpeccuu X Ha Y U MOCTPOUTH IpapUKu Ha KOPPEISUOHHOM TIOJIE.

Kpumepuu oyenxu HJ[3



— OLICHKA «3aYTEHO» BBICTABIIACTCA OOydwarouiemycs, eciau padoTa BBIMOJIHEHA
CBOEBPEMEHHO U B HEHMl M3JI0)KEHO MPaBUIBHOE U IOJHOE PEILIEHHE BCEX 3a/1ay C
HEOOXOAUMBIMU TEOPETUUECKUMU 0OOCHOBAHUSAMY;

— OLICHKA «HE 3aUTEHO» BBICTABJISIETCS 00yUaIOLIEMYCsl, €CIIU padoTa COAEPKUT
meHee 50% mpaBWIBHO M IOJHOCTBIO PEUIEHHBIX 3ajJad 0e3 HEeoOXOIUMBIX
TEOPETUUECKUX OOOCHOBAaHUM.

Kenc-3amaun
Keiic-3a0aua 1. Ilpn npon3BOACTBE HEKOTOPOTO U3JIETUS BEPOATHOCTH Opaka pas-
Ha 0,2.

(I) CocTaBuTh 3aK0OH pacrpeeleHus CITydaifHON BEIMIHHBI X — Yrciia Opako-
BaHHBIX U3JICIHNA, €CIIU U3TOTOBJICHO TPU U3JICIHSL.

(I1) Tlyctp mpu mpOM3BOACTBE OpPAKOBAHHOTO W3JCIUS TMPEANPHUITAE TEPITUT
yOBITKH B pazMepe ThIC. py0., a=20 mpu npou3BOACTBE HEOPAKOBAHHOTO U3/ENUS 110-
JayyaeT npuoOsUIb B pazmepe b=10 Teic. py0. Torga matemMaruyeckoe OXHUAAHUE MPU-
ObLIM MPEANPUATHS PABHO __ ThIC. pYO.

(I11) Oxxugaemast mpuOBLIL TPEANPHUATHS OyIET HYJICBOH, €CIM 3HAUCHUS YOBITKA
a v npuObLH b paBHEI ...

1)a=40,b=10 2)a=20,b=5

3)a=10,b=40 4)a=5b=20

(BpIOCpHUTE ABA U OOJIEEe BApUAHTOB OTBETA)

(Conmeprkanue meaarorndeckKux U3MEpPUTEIbHBIX MaTepuaioB (eaepabHOTO WH-
TepHET-IK3aMeHa B cepe npodhecCuoHaAIBLHOTO 00pa30oBaHus )

Keitic-3a0aua 2.Bo BpeMsi BeCEHHET0 MaBoJiKa U3MEHEHHnEe 00beMa MOCTyNaroei

ds
B 03€PO BOJBI B TEHEHHE CYTOK MOXKHO ONHCATH yPaBHEHHEM - - =10+4t, rme S(t) —

00beM MOCTYIHMBIIEH B 03epo BOABI (B M°) 3a Bpems t (B uacax), 0<t <24,

J171s TOrO 4TOOBI YPOBEHB BOJIBI B 03€pe HE MPEBHICHI MPE/ICIbHBIN YPOBEHb,
000pyI0BaH CTOK BOJIbI M3 03€pa C MOCTOSTHHOM CKOPOCTHIO 58 M*/a. B MOMEHT BpeE-
Menu t=0 o06beM BojbI B 03epe coctaruia 30000 M,

(h CocTaBUTh MaTEMaTHIECKYIO MOECIb JJI HAX0XKACHUs 00EM BOJIBI B
03epe B MOMEHT BpeMeHH L.

(I1)  Ecau B MoMeHT BpeMeHH t=18 cTOK BOJbI M3 03epa ObLI MEPEKPHIT U JI0
KOHIIa CYTOK BOJIa U3 03epa He BBITeKala, TO 00beM BOJIbI B 03epe B KoHIIe 1Hs (1=24)
Oymer paBeH M

(Coneprkanue MmemaroruaeckKux U3MEPUTEIbLHBIX MaTepuajaoB (peaepallbHOro MH-
TepHET-IK3aMeHa B chepe nmpodhecCHOHATBPHOT0 00pa30BaHus )

Keiic-3a0aua 3.BeposSTHOCTH TOTO, YTO MPOU3BOJIbHAS JCTalb OKKETCS Opako-
BaHHOM B pe3yJibTaTe MPEIBAPUTEIHLHON MEXaHUYECKOW U TEPMHUYECKOW 00padOTKH,
paBHbI cooTBeTCTBEHHO 0,25 1 0,2.

BeposiTHOCTH TOTO, YTO OpaK MOKHO YCTPAHUTh MTyTEM JIOMOJHUTENBLHON 00pa-



00TKH, cooTBeTCTBEHHO paBHbI 0,6 1 0,5.

() Ecnu coObiTHe A — meTajib OKaxkeTcs OpaKoBaHHOW B pe3y/IbTaTe MpeaBapH-
TEJILHON MeXaHW4YecKor o0paboTku, coObiTHe B - nmetans okakercs OpakoBaHHOHM B
pe3yJabTare npeaBapuTeIbHON TepMUYecKkoi 00padoTku, a cobbiTie C — neTalib MeeT
yCTpaHUMBIH Opak TocJie MpeaBapUTEIbHON 00paOOTKH, TO BEPHBIM SIBISETCS COOT-
HOIIICHHE:

1) P(C)=P(A)P(C/A)+P(B)P(C/B)

2) P(C)=P(A)P(C/A)+P(B)P(C/B)

3) P(C)=P(A)P(C/A)+P(B)P(C/B)

4)  P(C)=P(A)P(C/A)+P(B)P(C/B)

(BeIOEpETE OJIMH BapHUaHT OTBETA)

(I1) TIycte P — BeposTHOCTB TOTO, YTO XOTSI OBI OJTHA M3 TPEX CIYYANHO B3ATBHIX
MOCJIE MPEABAPUTENILHOM OATOTOBKY AeTallel Oy1eT UMETh HEyCTPaHUMBbIN Opak, TO-
raa 3Hauenue BoipaxkeHus: 1000P pasHo...

(Coneprkanue meaaroruaeckKux U3MEpPUTEIbHBIX MaTepuaaoB (peaepalbHOrO MH-
TepHEeT-IK3aMeHa B cepe npodhecCHOHATBPHOTO 00pa30BaHus )

Keiic-3a0aua 4.113 nonoBUHBI Kpyrioro OpeBHa ¢ paanycoM R —=10+/2 cM BbITE-
ChIBaeTCSl Oayika C MPSIMOYTOJBHBIM TIONEPEYHBIM CEUEHHUEM, OCHOBAaHUE KOTOPOTO
paBHO b u BbIcoTa h (CM. pUCYHOK).

OcraBimasicsi 4acTh OpeBHa MOCTYIACT B OTXO/IbI.
() 3uavenue BBICOTHI Oanku h, MpU KOTOPOM KOJUYECTBO OTXOJOB OyIeT MU-

HUMAaJbHBIM, PABHO __ CM.

(BBEAMTE OTBET B IOJIEC)

(I1) ITycte Sy - momaas0aIKku B cIydae KBaJIpaTHOTO MOIEPeYHOro ceueHus (b
= h), a Spax — HAaUOOJIBIIIAS BO3MOXKHAS TIJIOIIA b MOTIEPEUHOr0 cedeHus Oanku. Toraa

S
100— paBHO ...
S0
(BBEIUTE OTBET B MOJIE)

(Conmeprkanue menarorndecKux U3MEPUTEIbHBIX MaTepuaioB (eepalbHOTO WH-
TepHEeT-IK3aMeHa B cepe npodhecCuoHaAIBHOTO 00pa3oBaHus )

Kpumepuu u wikana oyenku npu oyenke peuieHusi Keuc-3a0adu.

- OLICHKA «3a4YT€HO» BBICTABIISIETCA 00ydYalolEeMycsl, €CJIM TPU PEUICHUH 3aJauu
COCTAaBJIEH MPABUIIbHBIN 3aKOH PACIPENCIICHUs CIYyYalHOW BEJIMYHMHBI X, IPOBEICHBI
BEPHBIE PACUYETHl YUCIOBBIX XapaKTEPUCTUK CIyYaNHOW BEITUYUHBI X;

- OLIEHKA «HE 3a4YTE€HO)» BBICTABIISIETCS 00YyJaroIeMycsi, €CJI HEBEPHO COCTaBJICH
3aKOH PACHPENEIICHHs CIIy4alHOM BEIWYMHBI X WJIM NPOBENECHBI HEBEPHBIE PAaCUEThI



YUCJIOBBIX XAPAKTEPUCTHUK CIy4alHOM BENUYMHBI X C HMCIOJB30BAHHEM IPABUIIBHO
COCTaBJICHHOI'O 3aKOHA PACIPEIEIICHUs CIIy4YalHON BEJIMYUHBI X.

Ouenounvle cpedcmea 011 NPOGEOEHUsL NPOMENCYNOYHOI ammecmayuu

Ilepeuenv 6onpocoe Kk sK3ameny

1) Ilonstre maTpuibl. Buabl MaTpuir.

2) Ompenenuteny KBaIpaTHBIX MATPHII U KX CBOMCTBA.

3) MuHopsI 1 anreOpanyeckue nonoyHeHus. Teopema Jlamaca.

4) Omnepaiuy HaJ MaTPULIAMH.

5) DremeHTapHbie IpeoOpa3oBanus Matpuil. OOpaTHas MaTpUIIa.

6) PaHr MaTpuIlbl ¥ €rO BBIYHCIICHHE.

7) Marpuunslii cioco6 perrenust CJIAY.

8) dopmyiel Kpamepa.

9) Kpurepuii Kponekepa-Karemm copmectHocTu CJIAY.

10) Opnnopomnbie CJIAY. Kpurtepuii cymecTBOBaHUS HEHYJICBOT'O PEIICHHS OJ-
HoponHou CJIAY.

11) Cxewma pemrenus CJIAY merogom ["aycca.

12) Tlousarue BekTOpa. Buasl BekTopoB. /muHa BekTopa. Hampamnsromme Kocu-
HYCBI BEKTOpA.

13) JluneliHas 3aBUCHMOCTH U HE3aBHCHMOCTH BEKTOPOB.

14) Basuc. Pa3znoxenue BekTopa 1o 0asucy.

15) CxansipHOE MPOU3BEICHUE BEKTOPOB, €r0 CBOMCTBA U MEXaHUYECKHI CMBICIT.

16) BekropHOE MPOM3BEICHHUEBEKTOPOB, €r0 CBOWCTBA, FTCOMETPUUYCCKHIA U MeXa-
HUYECKUUN CMBICIL.

17) CwmemanHoe NPOU3BEICHUE BEKTOPOB, €r0 CBOMCTBA M TCOMETPUYCCKUIA
CMBICIL.

18) Pasnmuunbie (hOpMBI 3aJaHHS TIPSIMOI Ha TUTOCKOCTH.

19) B3auMHOE pacroIOKEHUE MPSMBIX.

20) PaccrosiHUE OT TOYKH IO IPSIMOIA.

21) TlonspHasi cucTemMa KOOpIUHAT

22) KoMrutekcHbIe Yuciia, UX U300paKEHHE Ha TUIOCKOCTH. MOIysib U apryMEeHT
KOMILJIEKCHOTO yncia. Paznuunbie (opMbl 3acH KOMILUIEKCHOTO YHCTIA.

23) AnreOpanveckue ACUCTBUS C KOMIUICKCHBIMU YHCIIAMH.

24) KaHOHWYECKUE YpAaBHCHUS KPHBBIX BTOPOTO MOPSIKA: JUTUICA, TUIICPOOIIBI,
nmapaboIbl ¥ UX XapaKTePUCTUKH.

25) Kraccudukanusi KpuBbIX BTOpOro mopsiaka. [IpuBeqeHHE KPHUBBIX BTOPOTO
MOPsIIKa K KAHOHUYECKOMY BULY.

26) VYpaBHEHHE CBSI3KH IUIOCKOCTEH.

27) OOGiee ypaBHEHHE TUNIOCKOCTH U €TI0 YaCTHBIC CIyYaH.

28) VYpaBHEHHUE IUIOCKOCTH, MPOXOISIIEH Yepe3 TPU JaHHbIC TOYKH; YPaBHCHHE
IUIOCKOCTH B OTPE3KaX.

29) HopmaibHOE ypaBHEHUE IJIOCKOCTH.

30) PaccrosiHEe OT TOYKH JI0 IUIOCKOCTU. B3anuMHOE pacnosioxeHne I0CKOCTeH



31) Ilpsimast B MPOCTPAHCTBE U €€ ypaBHEHHS: OOIIWE ypaBHEHHS MPSMOU; BEK-
TOpPHOE YypaBHEHUE MNPAMOW; MapaMeTpUYECKHEe M KAHOHUYECKUE YpaBHEHUS
psIMOi; ypaBHEHHUE MIPSIMOM, MPOXOIAIIEH Yepe3 IBE TOUKH.

32) U3menenue GpopMbl ypaBHEHHUH MpsMoid. B3anMHoe pacioioykeHue MpsIMbIX U
IJIOCKOCTEMN.

33) IIpenen pyHKIHMH, OCHOBHBIC CBOMCTBA MPEICIIOB.

34) beckoHEYHO MaJibie ¥ OECKOHEUHO OOJIbIINE (PYHKIIMHA U UX CBOMCTBA.

35) HemnpepsiBHOCTD (DYHKIMH B TOYKE ¥ HA HHTEPBAJIE.

36) OmnpeneneHre MPOU3BOTHON (DYHKIINH, €€ TCOMETPHUCCKHIA CMBICIT.

37) OcHoBHble npaBwia U GepeHInpOBaHMS.

38) IIpowsBoaHast CIOKHOMN U APaMETPUICCKH 33JaHHBIX ()YHKIIHH.

39) Juddepennuman GyHKIHM.

40) TlpowusBomHbie U qU(HEpEHITNATBI BEICITUX TOPSIKOB.

41) OcHOBHBIE TeOpeMbl TUPPEPESHIIMATFHOTO UCUUCICHUS: TeopeMbl Pos, Jla-
rpanxa, Komm u ux npuMeHeHue.

42) Teopema Jlonurans.

43) DkcrpeMyM QYHKIMH. BBIMTYyKIOCTh M BOTHYTOCTh Tpaduka (GyHKIIUH, TOYKH
neperuba. ACUMNTOTHI Trpaduka.

44) Omnpenencare GyHKIMA MHOTHX TepeMeHHbIX (PMII). Obnacte ompenaerne-
Hust OMII. YactHbie npupaiienus 1 yactHble npousBoanbsie GPMIIL.

45) Tlomuerit quddepennman. JuddepeHrpoBanue CI0XHON W HEIBHOH (yHK-
AH.

46) CkanspHoe nosie. [ToBEpXHOCTH U JIMHUK YPOBHSIL.

47) TlpowsBomHas 1o HampaBlieHUO. [ paaueHT GyHKINU.

48) DkctpeMyM GYHKIMH ABYX IEpeMEHHBIX. HeoOXoaumMoe H JOCTaTOYHOE
YCIIOBUE CYIIECTBOBAHHSI SKCTPEMYMA.

49) Hawumenbliee u HanOobiee 3HaucHuss PMIT Ha 3aMKHYTOM MHOKECTBE.

50) IlepBooOpaznas Gpyukimu. HeonpenenéHHbI HHTETPAl U €r0 CBOMCTBA.

51) Tabuuiia OCHOBHBIX HHTErpasioB. IHTErprpoBaHUEe 3aMEHOMN MePEeMEHHOM.

52) WHTrerpupoBaHHe MO YaCTAM.

53) HHrerpan ot GyHKIMH, COACPIKAIIMX KBAAPATHBIN TPEXUIICH.

54) WHrerpupoBaHHe pallMOHAIBHBIX APOOEH.

55) HWHrerpupoBaHHe TPUTOHOMETPUYCCKUX (DYHKIIH.

56) WHrerpupoBaHHe HEKOTOPHIX UPPANMOHATIBHBIX (QyHKIMA. [IOHATHE O HEHH-
TErpUPyeMOCTH (PYHKITUI.

57) OmnpeneaeHHBINH HHTETPAJ - ONPE/ICIICHNE U CBOKWCTBA.

58) IlpousBojHas OT OMPEICICHHOTO MHTErpajia MO TEPEMEHHOMY BEPXHEMY
npeeny.

59) Cpsi3p MeXay ONpEACICHHBIM HMHTETPAJIOM W MEpPBOOOpa3sHOW (QyHKIHEH.
®opmyna HetoTona-JleiiOHua.

60) T'eomerpuyeckue U MEXaHHUYCCKHE PUIIOKEHHS ONPEICICHHOTO HHTErpaia.

61) HecoOcTBeHHBIE HHTEIPAIIBI IEPBOIO U BTOPOI'O pojia

62) JIBoitHOW MHTErpa: ONpeIeIeHNEe 1 CBOICTBA.

63) BeiuuciieHue ABOWHOTO MHTErpaia IMMyTeM CBeJEeHHs K IOBTOPHOMY. OCHOB-
HBIE BUJIBI 00JIACTEN HHTETPUPOBAHUS



64) T'eomerpuueckue U MEXaHUYECKHE PUIIOKEHUS IBOMHOTO MHTErpaa.

65) KpuBosmHeHHbIC HHTETPAJIbl, X BBIYUCICHUE U YCIOBHE HE3aBUCUMOCTH OT
JIUHUU UHTETPUPOBAHMUSI.

66) ®opmyna ['puHa.

67) BbluuciieHHE TEOMETPUUCCKUX U (DU3MYCCKUX BEIUYMH MOCPEIACTBOM KpH-
BOJIMHEHHBIX MHTETPAJIOB.

68) MuddepeHumansubie ypaBHenus. [Tonsatue 06 00IIEM U YaCTHOM PEIICHHIX
audepeHnaabHOr0 ypaBHeHUs. [eoMmeTpuueckas WHTEpIpeTanus. 3agava
Komm.

69) HuddepeHnmanbHbie ypaBHSHUS C pa3ICISIONIIMICS IEPEMEHHBIMHU.

70) OmHopoanbie U hepeHITUATEHBIC YPAaBHEHHS TIEPBOTO IMOPSIKA.

71) Jluneiinsie muddepeHmansabie ypaBHeHus 1-ro mopsaka. YpaBHenue bep-
HYJUTH

72) YpaBHeHHUs B MONHBIX auddepeHmuanax

73) uddepennuanbable YpaBHCHUS BBICIIMX MOPSIKOB. Y PaBHEHUS, OMYyCKa-
IOLIHE MIOHM)KEHNE TOPSIKA.

74) JluneiiHbIe OJJHOPOIHBIE TU(PPEepeHIINATBHBIC YPABHEHUSI BTOPOTO MOPSIIIKA.

75) CrtpykTypa 00IIero pemieHus: JUHSHHOTO0 HEOJHOPOAHOTO TU(hepeHIab-
HOTO ypaBHEHHE BTOPOTO MOPsI/IKa.

76) WHTerpupoBaHHE JMHEHHBIX HEOMHOPOIHBIX auDdepeHIInaTbHbIX ypaBHe-
HUH C MOCTOSHHBIMH KO3()(pHUIIMEeHTaMu C MPaBOM YaCThIO CIICIIMATFHOTO BH/IA

77) Tlpumenenue ammapata qudHepeHITUATEHBIX YPABHEHUH B MEXaHUKE.

78) YwucnoBble pABI - ONPEICICHHE, ICHCTBHS HAJl HUMH.

79) TloHsTHE CXOAMMOCTH, CBOMCTBA CXOASIIUXCS psagoB. HeoOxomumoe ycimoBue
CXOANMOCTH.

80) Psaxapl ¢ MOJOKHUTENBHBIME 4WiCHaMHU. J[OCTaTOYHBIC MPU3HAKH CXOJUMOCTH
Hamnambepa, Komm, cpaBHEeHUs psIOB.

81) 3nakomepemeHHbIe psiabl. JlOCTAaTOUHBIN MPHU3HAK CXOJUMOCTH 3HAKOYepe-
yrommxcs psaaoB (nmpusHak Jlerouuiia).

82) AOcomroTHas W YCIIOBHAsE CXOAMMOCTb 3HAKONEPEMEHHBIX psioB. CBOMCTBA
a0COMIOTHO cxoAsmuxcs psaaoB. OLeHKa 0CTaTOYHOTO YJieHa psaa

83) ®dynkIMoOHANBHBIC Psiibl. CXOAMMOCTh (DYHKIIMOHATBHBIX PSIOB.

84) Crenennble psapl. Teopema AGens. MHTepBan u paanyc CXOAMMOCTH CTe-
TICHHOTO Psijia.

85) JlelicTBHsI CO CTEMICHHBIMHU PSIIAMHU.

86) Pasnoxxenue QyHKIMN B CTENICHHBIC PS/bL.. Pa3iokeHne HEKOTOPhIX JJIEMEH-
TapHbIX QyHKUUN B psg Maknopena. OneHka 0CTaTOYHOTO YJIEHa.

87) Tpuronomerpuueckue psabl Dypbe. JJocTaTOUHBIN MPU3HAK CXOAMMOCTH PSi-
noB Oypbe. Dopmyibl 1711 K03PGUIIMEHTOB psija.

88) Psg ®ypbe i YETHBIX U HEUCTHBIX (DYHKITHIA.

89) DieMeHTh KOMOMHATOPUKHU: TICPECTAHOBKH, pa3MEIIICHHUS, COUCTAHHS.

90) Buusl ciryuaitHbix coObiTHi. Kitaccuueckoe omnpenenetnne BeposaTHOCTH. Teo-
pema CII0KEHHUsI BEpOATHOCTEH. 3aBUCUMBbIE U HE3aBUCHUMbIE COOBITHS.

91) VYcnoBHas BepoSTHOCTh. TeopeMa YMHOXKEHHS BEPOSTHOCTEH.

92) ®dopmyna nonHoii BepositHocTH. Dopmyia baiieca.



93) IloBTopHbIe He3aBucuMbie uctbiTanus. @opmyna beprymmm. CoiicTBa Ou-
HOMHUAJIbHOTO  paclpeiesieHuss BeposTHOCTeld. HauBeposTHenmee 4ucio
HACTYIUUICHUN COOBITHM.

94) JlokanpHas Teopema Jlammaca. MHTterpanapHas Teopema Jlamiaca. ACHMIITO-
tuyeckas gopmyna [lyaccona.

95) CiyuaiiHple BEJIMYMHBI U 3aKOHBI MX pacrpeaeicHus. JMCKpeTHbIC U Hempe-
pBIBHBIE Cly4yaiiHble BeIM4YUHbI. CriocoObl 3aJJaHus JUCKPETHOW U HETIPEPHIBHOU
CIIy4alHBbIX BEJINYMH U UX CBOMCTBA.

96) UwmcnoBble XapaKTEPUCTUKHU CITyYaHBIX BEIMYMH U MX CBOWCTBA.

97) BeposTHOCTh NONIAaHUs CITyYaifHON BETMYUHBI B UHTEPBAL

98) HopwmanbHoe pacrpeelieHue H er0 YUCIOBbIC XapaKTePUCTHKH

99) Iloka3zarenbHbII, HOPMAJIBHBIN 3aKOHBI paCTpEACICHHS HETPEPHIBHON CITy-
YaWHOW BEJIMYUHBI.

100) MoOMEeHTBI, aCHMMETPHSI U IKCIIECC CITyYatHOMN BEJTMYHHBIL.

101) 3akoH OOJBIIUX YMCENI M €ro MpaKTHYeCKoe 3HaueHHue. [loHsATHE O IICH-
TpaJIbHOW IpeAenbHor Teopeme JIsmyHoBa.

102) OcCHOBBI CTaTHCTHUYECKOTO ONHCaHMs. | eHepaiabHas M BBIOOpPOYHAs COBO-
KYIIHOCTb.

103) BapuanvoHHBIH psiJl, €ro YKCIOBbIe XapaKTEPUCTUKU M TpapuuecKoe mpe-
CTaBJICHUE.

104) Cratuctuyeckue OolcHKH. ToueuHbIe OICHKH.

105) HHrepBanmbHas oreHKA. JlOBEpUTEILHBIA HHTEPBAJI. YPOBEHb 3HAYMMOCTH.
JloBepHUTENbHBIN MHTEPBAT AJI OLIEHKM MaTeMAaTHYECKOTO OKUJAHUS U CpeJIHe-
ro KBaJAPaTUYHOTO OTKJIOHEHUS HOPMAJIBbHOT'O PaclpeiesICHuUs.

106) Craructudeckas runore3a. OmmOKH EPBOro U BTOporo poaa. OOImas cxe-
Ma npoBepku runote3. IIpoBepka runores3sl 0 paBEHCTBE reHEPaIbHBIX CPEAHUX
JBYX HOPMaJIbHBIX COBOKYITHOCTEH.

107) TlpoBepka TMIIOTE3bl O PABEHCTBE MCHEPAIBHBIX TUCIIEPCHIA ABYX HOPMAb-
HBIX COBOKYITHOCTEH

108) IlIpoBepka rumoTe3bl O pacrnpeneiCHUN TeHepalbHOW COBOKYMHOCTH. Kpu-
tepun coryacus [Iupcona. JlucrniepCuOHHBIN aHAIHU3.

109) dyHKIMOHAIbHAS, CTATUCTHYCCKAsT ¥ KOppEsIIUOHHAs 3aBucuMoctu. Oc-
HOBHBIE MOJIOKEHUS KOPPEJSILITMOHHO-PETPECCUOHHOTO aHAJIN3A.

110) Jluneitnas mapHas perpeccus. KoapduueHT koppensuun. YpaBHECHHUS pe-
rpeccuu. [IpoBepka 3HaUMMOCTH ¥ MHTEPBAJIbHAS OLIEHKA IMApaMETPOB CBSI3H.

111) TlousTre 0 HeMMHEHHOU perpeccun. KoppemsiroHHOe OTHOIICHHUE.

buJiersl A 3K3aMeHa
(mpumep)

MUHUCTEPCTBO CEJIbCKOI'O XO3MCTBA POCCUIMCKOU ®EJEPALIMNA
(benepanbHOE TOCYAAPCTBEHHOE OIOIKETHOE 00pa30BaTENbHOE YUPEkKACHUE
BBICIIIEr0 00pa3oBaHus
«Camapckuii rocy1apCTBEHHBINA arpapHblii YHUBEPCUTET
Hamnpasnenue: 23.03.03—3OkcmryaTarust TpaHCIIOPTHO-TEXHOJIOTHIYSCKUX MAIIHH ¥ KOMIUIEKCOB



[Tpoduib: «ABTOMOOUIIN U aBTOMOOMIIBHOE X03SHCTBOY
Kadenpa «Puznka, maTeMaTuka 1 ”HPOPMAIIMOHHBIE TEXHOJIOTHUH)
Hucnunnuna «MaTtemMaTuka
IK3aMeHAMOHHEIN OnjieT Ne 1

1) PaHr MaTpHIIbl ¥ €T0 BBIYHUCIICHHUE.
2) PaccTostHEE OT TOYKH JIO IJIOCKOCTH.

3) Beruuciuts npenen GpyHKIumn IimO 1= cosx :
X—> X
CocraBurenp C.B. IlnoTHukoBa
(moxnuck)
3aBenyronuit kadeapoit J.B. MuponoB
(Tomuch)
« » 20 1.

IIpuMep 3TAJTOHHOTO OTBETA HA BOMPOC IK3aMEHAIMOHHOTO OHJIeTa

1) PaHr MaTpHIIbl U €TO BBIUKCIICHUE.

B mpousBoisibHON MaTpuile A mopsaka MXNIyTeM BBIYEPKUBAHUSA HECKOJBKUX
CTPOK M CTOJIOIIOB TaK, YTOOBI KOJIMYECTBO OCTABIIUXCSI CTPOK PABHSJIOCH KOJTHMYECTBY
OCTaBIIMXCS CTOJIOIOB, MOKHO 00pa30BaTh MHOKECTBO MUHOPOB.

HauBbiciiuii mops 0K OTIAUNYHOTO OT HYJIS MUHOPA Ha3bIBAETCSl PAHTOM MATPHUIIbI
A u ob6o3Hauaetcs r=rangA.

Ecnu xBanpatHas Matpuiia mopsijka N HEBBIPOXKACHHAS, TO €€ PAHT PaBEH €€ I0-
PAIKY N, B IPOTHUBHOM CJIyd4ae — paHT MEHbIIEe ee Mopsiaka. PaHr HyJlIeBOW MaTpHUIlbl
MoJIaratoT paBHBIM HYJ0. PaHT AuaroHaqibHOW MaTpUIlbl PAaBEH KOJIMYECTBY €€ HEHY-
JIEBBIX JUArOHAJIBHBIX AJIEMEHTOB.

VYkaxeMm npuem, o0Jierdaroninii BBIYUCICHUE paHra, OCHOBaHHbBIN Ha Cleayronien
TEOpEME.

Teopema. DneMeHTapHbIe MPE0OPA30OBAHMS HE MEHSIOT PaHTa MATPHUIIHI.

Takum 00pa3oM, HaXOXKJACHUE paHTa MATPHUIILI A CBOAUTCS K TOMY, YTOOBI C T10-
MOIIIbIO AJIEMEHTAPHBIX MPEeoOpa3oBaHUil IEPEBECTH MATPUILy A B CTyNEHUYATYIOMAT-
puLmy 4’ TOro K€ paHra:

(a,, a, .. a, .. a,)

0 an . @ . a, pcmpox

0 0 .. Upy e Ay,
0 0 .. 0 .. 0
.0 o .. 0 .. 0

m-pcmpox

B KOTOPOU: a) BCE DJIEMEHTHI, PACIIOJIOKEHHBIC HIDKE TJIABHOW TMAarOHAIM PaBHBI HY-
mo0; 6) MO0 BCE DIIEMEHTHI MOCIEIHUX M — P CTPOK PaBHBI HYIIO, TUOO0 M = P; B) BCE
AJIIEMCHTHI TJIABHOW JTUArOHAJIM HE paBHBI HYIIIO.

Panr mMatpuiel OyAeT paBeH YHCIY TJIaBHBIX JHArOHAJIbHBIX 3JIEMEHTOB, OTINY-
HBIX OT HYJISl WUIH YUCITY HEHYJICBBIX CTPOK MATPHIIHI, T.C.

rangA= rang 4’ =p.



2. PaccrosHreM OT TOYKH J0 IJIOCKOCTH. PaccTOSHHEM OT TOYKH J0 IJIOCKOCTH
Ha3bIBACTCS JJIMHA TIEPIICHIUKYJIApa, OMYIIEHHOTO U3 ATOM TOYKU Ha IUIOCKOCTh. Pac-
CMOTPUM B TMPOCTPAHCTBE HEKOTOPYH IUJIOCKOCTh 7 U IPOU3BOJIBHYIO TOUYKY
Mo (%o, Yo, Zo) - BBIOGPEM IJIS TIIOCKOCTU €IMHUYHBIM HOPMAJIbHBIM BEKTOp A C HA4ajIoM

B HeKoTOpor Touke M;(X1,Y1,21)e 7 U mycTh d — paccTossHHE OT TOYKH M, JIO IJIOCKO-

ctu = (puc. 5). Torna d =‘npﬁ M1M01=‘ﬁ'M1Mo , TaK Kak [i| =1.

i M

}

0
n

M

Puc. 5
Ecaun mnockocTs 7 3amaHa oOmuM ypaBHeHHEM Ax+By+Cz+D=0, TO €€ HOp-
MaJIbHBIM BEKTOPOM SIBJIICTCS BEKTOp ¢ KoopauHaTamu (A, B, C) u B xauecTBe enu-

HHUYHOTI'O HOPMAJIbHOI'O BEKTOpPAa MOKHO BBI6paTB
. A B C

= 1] I ) .
VA2 1 B24C? JA21B2+C? JA?4+B?4+C2
ITycThb (X, Yo, Zo) ¥ (X1, Y1, Z1) — COOTBETCTBEHHO KOOpIMHATHI Touek My uM;. Tornma
BBIMOJIHSETCSI PABEHCTBO Ax +By,+Cz;+ D=0 MOXXHO HAUTH KOOPAWHATBHI BEKTOPA
M Mg =(Xg — X1, Yo — Y1, 20 — 23) -
3anuckiBasi CKaJISIPHOE MPOU3BEJCHUE fi-M,M, B KOOpJMHATHOU (popMe U MpeoOd-
pasys ero, nNoyJy4yaem
d- |A(X = X,) + B(Yo — Y1) +C(z — 2,)| _ | A%, + By, +Cz, — (A, + By, +Cz,))| ’
JA? 4+ B2 42 JA? 1 B2 4 C?
IMOCKOJIbKY Ax, +By, +Cz, =-D, TO
do |AX, + By, +Cz, + D)| .
JA2 1 B? 4 C2
3. HMcnonb3ys mepBblil «3aMeuaTeNIbHbIN TPe/Ien, MOTyduM

2sin? X 2sin X 2sin *
im 279X _im 2 _2jim— 2 imsin X = 2lim — 2. L jimsin %
x—0 X x—0 X x>0 X x—0 2 x—0 5 2 x50 2
2
_2.1. 020
2

8.3 Kpurepum onieHUBaHUA YPOBHSA C(POPMHUPOBAHHOCTH KOMIIETEHIIH

OrneHka pe3ynbTaTOB OOy4YeHHUs MO AUCIUILIMHE B (popMe ypoBHS chopMUpO-
BAaHHOCTH KOMIIOHEHTOB 3HATh, YMETh, BJIQJCTh 3asBJICHHBIX JUCIUIIIMHAPHBIX KOM-
NETEHIINI TPOBOAUTCS 1O 4-X OaIbHOM IIKaJIe OIICHUBAHUS ITyTEM BHIOOPOYHOTO KOH-
TPOJIsi BO BpEMSI DK3aMEHa.

[[Ixana oneHMBaHMs dK3aMeHa



Pe3ynbTaT sK3amMeHa Kpurepun

«OTJIIUYHO» OOyuaronuiicst rITy00KO ¥ IPOYHO YCBOMJI IIPOTPAMMHBIN MaTepua, uc-
YepIibIBaKoNIe, MMOCIEeI0BATeIbHO, TPAMOTHO U JIOTUYECKH CTPOMHO €ero
W3JIaraeT, TECHO YBS3bIBACT TEOPUIO ¢ MpakTukoil. [Ipum 3ToM oOyuato-
LIUiics He 3aTPyAHSETCS ¢ OTBETOM NPU BUJOU3MEHEHHMHM 33/1aHUs, Ipa-
BUJIBHO O6OCHOBBIBaeT IMPUHATBHIC PCHICHUSA, BIAACCT PaA3HOCTOPOHHUMU
HaBbIKAMU ¥ MPUEMaMU BBIIOJIHEHUS TPAKTUUYECKUX PadoT.

«XOpOILOY» OOyuaronuiicss TBEpIO 3HACT MPOTPAMMHBIA MaTepual, rPaMOTHO U MO
CYLIECTBY M3JIaraeT €ro, He JOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH B
orBeTe Ha Bonpoc. OH JOJKEH NPaBUIBHO NPUMEHATh TEOPETHUUECKUE
MIOJIO’KEHMSI IIPU PEIIEHUH IIPAKTUYECKUX BOIIPOCOB, BJIAJETh HEOOXO U~
MBIMU HaBBIKAMH M TPUEMaMH WX BBITIOJTHEHUSI.

«yIOBJICTBOPUTEIBLHO» | OOydaronuiicss UMEeeT 3HaHUSI TOJIBKO 10 OCHOBHOMY MaTepHually, HO He
YCBOWJI €r0 JETaJbHO, JOIMYCKAET HETOUHOCTH, HEJJOCTATOYHO MPABUIIb-
Hble (DOPMYJIMPOBKH, HAPYIICHUS MOCICIOBATCIBHOCTH B H3JI0KCHUH
MaTepuaga M UCIBITHIBACT 3aTPYAHCHUS B BBIMOJHCHUU MPAKTUYCCKHUX
pabor.

«HEYI0BJIETBOPUTENBbHO» | OOyuaroluiicsiHe 3HaeT 3HaYUTEIbHON YacTH POrpaMMHOI'0 MaTepuaia,
JIONYCKAeT CYLIECTBEHHbIE OIIMOKH, HEYBEPEHHO C OOJIBLIMMHU 3aTpyAHe-
HUSIMU BBINOJIHSET PAKTUYECKHE pabOThl MM OTKA3bIBAETCS OT OTBETA.

8.4 MeTtoauyeckue MaTepuajibl, OMNpeaesiOlHe NPOUeAyPbl OLEHUBAHUS
3HAHUH, YMEHHU, HABLIKOB M ONBITA AEATEJbHOCTH, XaPAKTEPU3YIOIUUX ITAIbI
¢dopmMupoBaHuss KOMIETEHIMH

Ornenka 3HaHWM, YMEHHM, HABBIKOB, XapaKTepU3yIolas 3Tarnbl (OpMUPOBAHUS
KOMITETEHIIMHA TIO0 UCHUIIIMHE «MareMaTtukay MpoBOIUTCA B (OpMe TEKylled u
IIPOMEKYTOYHOU ATTECTALIUU.

KoHTponb Tekylel ycreBaeMOCTH OOydYaroluxcsi — TEKyIlas aTTecTalus —
IIPOBOJUTCS B XOJAE CEMECTpa C LENIbI0 ONPEACICHUs YPOBHS YCBOCHMS
00yJaroIMUMUCS 3HaHUI; POPMUPOBAHUS Y HUX YMEHUM U HABBIKOB; CBOCBPEMEHHOTO
BBISIBJICHUS MPETIOJIaBaTEIeM HEIOCTATKOB B MOATOTOBKE OOYYAIOIIUXCA W MPUHATHS
HEOOXOJIUMBIX MEP MO €€ KOPPEKTUPOBKE; COBEPIIICHCTBOBAHUIO METOAUKHA OOYUECHUS,
OopraHu3aluy y4eOHoU paboThl U OKa3aHUsl 00YUYaIOIIMMCS UHIUBUYTHHON MOMOIIIH.

K KOHTpOJIIO TEKYIIEW yCIEeBA€MOCTH OTHOCSTCS MPOBEPKA 3HAHWW, YMEHHUHN U
HaBBIKOB 00YYaIOIINXCS:

* Ha 3aHITUAX (YCTHBINA OMPOC, pelIeHUE 3a1a4);

* 10 pe3yJIbTaTaM BBINOJIHEHUSI MHAUBUAYAIbHBIX AoMamHuX 3ananuid (M/13);

* [I0 pe3yJbTaTaM MPOBEPKU KaUYeCTBA KOHCIIEKTOB JICKIIMI U UHBIX MATEPUATIOB;

* 70 pe3yJbTaTaM OT4YeTa OOydYalomuXCsi B XOJ€ HWHIWBUIYyAIbHOU
KOHCYJIbTAllMM  IPENOJaBaTelisi, MPOBOJAMMOM B 4Yachl CaMONOATIOTOBKH, IO
AMEOIIUMCS 33I0JKEHHOCTSIM.

KoHTponb 3a BBINIOJIHEHHEM OOYYAIOMIMMUCS KaXKJIOTO BHAA PabOT MOXKET
OCYIIECTBJISITHCS TMO3TAMHO U CIYKUT OCHOBAHUEM ISl IPEABAPUTEIILHON aTTECTAIIUU
M0 JUCLMIUIMHE.

[TpoMexxyTouHasi aTTecTanus Mo JUCIUIIMHE MPOBOJMUTCS C UETbIO BBISIBICHUS
COOTBETCTBUS YPOBHSI TEOPETUUYECKUX 3HAHUM, MPAKTUYECKUX YMEHUW W HABBIKOB IO
mucuuruinHe TpedoBanusM OI'OC o HanpaBlieHUIO TOATOTOBKH B (hOpMe IK3aMEeHa.




DK3aMeH TMPOBOJMUTCS TOCJE 3aBEPIICHUS W3yYEHUS IUCIUILIUHBI B 00BbeMe
pabodueit yueOHOU mporpamMmbl. Dopma MPOBEACHUS SK3aMEHa OINpeAeIIsaeTCs
kadeapoir (yCTHBI — 1o Oujeram, JmbOO IyTeM coOeceloBaHHs IO BOIPOCaM;
nucbMeHHass pabota, TectupoBaHue U 1p.). OneHka mo pe3ysibTaTaM 3K3aMeHa:
KOMIAUYHOY, KXOPOULOY, KYOOBILEINEOPUMENLHOY, KHEYOOBAEMBOPUMENLHOY.

Bce BuaBI TEKYIIET0 KOHTPOJISI OCYIIECTBIISIOTCS Ha MPAKTUYCCKUX 3aHATHSIX,
BO BpeMs BBHINIOJHEHHS] WHIUBUAYAIbHBIX JOMAIIHUX 3aJlaHui, a TakkKe 0
pe3ynbTaTaM JI0KJIa/1a Ha HAyqHOU CTyJeHUYeCKONH KOH(pEPEHIINH.

Kaxnass ¢hoopma KOHTPOJISA TIO JUCITUIUIMHE BKJIIOYACT B C€0S TCOPETUUECKUE
BOIIPOCHI, TIO3BOJISIFOIIUE OIICHUTh YPOBEHH OCBOCHHS OOYYAIOIIMMUCS 3HAHUU H
MPAKTUYECKUE 3aJaHMs, BBISIBISIIONINE CTENEHb CHOPMHPOBAHHOCTH YMEHHH W
HAaBBIKOB.

[Ipouenypa oleHUBaHUA
CJIEIYIOLIUX CTaHIapTax:

1. [TepuoanuHOCTH IPOBENICHUS OIIEHKH (HA KaXKJIOM 3aHSATUH).

2. MHOTroCTyNeHYaTOCTh: OIEHKa (KakK MperojaBareieM, Tak U 00yJarouuMucs
TPYIIBI) U CAMOOIIEHKA O0y4YaroIIerocsi, O0OCYKJIEHUE Pe3yJIbTaTOB U KOMILJIEKCA MEp
M0 YCTPaHEHUIO HEJJOCTATKOB.

3. ENWHCTBO HCMONB3yeMOM TEXHOJOTUU JUIsl BCEX OOYYalOIIUXCsl, BBITIOJIHEHUE
YCIIOBUM COMOCTABUMOCTH PE3YyJIbTATOB OILICHUBAHUS.

4. CobmrofieHre mociae10BaTeIbHOCTH MPOBEACHUS OLIEHKU: MPEAYCMOTPEHO, YTO
pa3BUTHE KOMITETCHIIMA UACT IO BO3PACTAHUIO MX YPOBHEH CIIO)KHOCTH, a OIICHOYHBIC
CpEICTBa Ha KaXKJIOM dTale YYUTHIBAIOT 3TO BO3paCTaHHUE.

Kpatkas xapakTepucThka TpOLEAYphl pealn3alid TEKYIIETO KOHTPOJS U

KOMIIETEHLIUHA, OOydYarouuxcsi OCHOBaHa Ha

MNPOMEXKYTOUYHOM  aTTECTAlMM 10 JUCHUIUIMHE IS OLICHKM  KOMIIETCHIMN
o0yyaromuxcs NpeacTaBjicHa B Ta0IUIIE:
Ne | HammenoBanu Kparkas xapakrepuctuka npoueaypsl [IpencraBnenue
I/ | € OLIEHOYHOTO OLICHUBAHUs KOMIIETCHIUI OLICHOYHOT'O
cpencTaa CpelcTBa B
donme
1 WnnuBuayanbH | CpeIcTBO — NPOBEPKM — YMEHUH  MPUMEHSTH Kommiekt
0€ JOMAIIHEE | MIOJIyYEHHBbIE  TEOPETUYECKHUE  3HAHUSA 10 | MHJIMBHUIYaJIbHBIX
3a/1aHHe JUCLUTIIIMHE JJI PEUICHUS] TUITOBBIX 3a/1a4 JIOMaITHUX
3aJaHui
2 Keiic-3amaua | [IpobiaemHOe 3a/1aHueE, B KOTOPOM Keiic-3anaun
oOyuaroiemycs IpeaJIararoT OCMBICIIUTh
peanbHyI0 MpodeccHoHaTbHO-OPUEHTHPOBAHHYIO
CUTYyallHl0, HEOOXOAUMYIO JJIsi PEeIeHUs TaHHON
poOIIEeMbI
3 YcrHbIi CpencTBo KOHTPOJISI 3HAHUM OCHOBHBIX MOHATUM [Iepeuenn
oIpoc U 3aKOHOB JUCHMILIMHBL.MOKETIPOBOAUTHCA B BOIIPOCOB ISt
HayaJie/KOHIE JIEKIIMOHHOTO WUJIU MPaKTHYECKOTro MIPOBEACHUS
3aHATUS B TedeHue 15-20 muH. JIMOGO yCTHBIN | yCTHOTO ompoca Ha
ONpoC  TPOBOAUTCA B TEYEHHE  BCETO MPaKTUYECKUX
MPAKTUYECKOr0 3aHATHUS 1O 3apaHee BbIIAHHOU 3aHITHSIX
TEMAaTHUKeE. BriOpannbiii [pernoaaBaTesIeM
oOydJaronuiicss MOKET OTBEYaTh C MecTa JHUOO y
JOCKHU.




DK3aMeH

[IpoBoauTcsi B  3aJaHHBIA CpPOK, COTJIACHO
rpaduky ydeOHoro mpouecca. [Ipu BeicTaBieHUN
OLICHOK YYHUTBIBACTCA YPOBEHb IPUOOPETEHHBIX
KOMITETEHIIM  oOywaromierocs.  KommoHeHT
«3HATB» OLICHUBAETCSA TEOPETHYECKUMU
BOIIPOCAMH 110  COAEPKAHUIO  AMCLMUILINHBI,
KOMIIOHEHTBl ~ «YME€Tb» W  «BIAJETH» -
MPAKTUKOOPUEHTUPOBAHHBIMU 33JaHUSIMH.

Komiiekt
BOITPOCOB K
9K3aMEHY.




Pa6oyas nporpamMma COCTABIEHa HAa OCHOBaHMM (eAepalbHOIO rocyAapCTBeH-
HOro 00pa3oBaTeNbHOro CTaHAapTa Beiciuero obpasosanus (PI'OC BO).

PaGouyio nporpammy paspaborai:
noueHT Kageapst «DH3MKa, MareMaTHKa ¥ HHOOPMALUHOHHEE TEXHOIOTHHY KaHA.
nej. Hayk, gouenr, Ilnorauxosa C. B. R

PaccmoTpeHa u ogobpera Ha 3acegannn xadeaps «Du3nka, MaremMaTHka H HHGopMma-
LMOHHEIE TEXHONOTHHY Z» f#r1psac 2021 1., mpoTokon Nez

3asenyiowuii kadeapoii //

KaHl. (pu3.-MaT. HayK, foneHT, /1. B. Muponos __~
v/

COI'JTACOBAHO:
IMpencenarens METOAHYECKOH KOMHCCHH HHXXEHEPHOTO (aKkybTeTa
KaHj. Tex Hayk, goueHT, A.Il. Beryenun %@_‘
Pykosoaurens OITOIT BO k—
KaH[. Tex. Hayk, aoueHt, O.C. Bonogpko =/~ —

Hauansank YMY
KaHJl. Tex. Hayk, nouent, C. B. Kpacros
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