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1. Hesm 1 32124 TUCHUTLUTHHBI

[lenpr0o MaTeMaTHYECKOTO 00pa3oBaHUs OakajiaBpa sBIISETCS: 0OYYCHHE CTYJIEHTOB OCHOB-
HBIM  TIOJIOKCHUSIM M METOJaM MAaTeMaTHUKH, HaBBIKAM ITOCTPOCHUS MaTEMaTHYECKHX JOKa3a-
TEJIBCTB ITyTEM JIOTHYECKUX PACCYKICHUW, METOaM pellieH s 3a1a4. B TeXHU4eckoM yHUBEpCHUTE-
T€ MaTeMaTUKa SIBISETCS 0a30BBIM KYypCOM, HA OCHOBE KOTOPOTO CTYIEHTHI M3Y4aloT Apyrue ¢pyH-
JaMEHTAIIbHBIC JNUCIUIUIMHBI, a TakKe oO0menpodeccCHoHANbHbIC U CHEIHAIbHBIC TUCIUTUIAHBL,
TpeOyrole XOpoed MaTeMaTHYECKON O OTOBKH.

Bocnuranue y CTyACHTOB MAaTEeMaTHYECKON KyJIbTYphl BKIIOYAET B ce0sl MOHMMaHUE HEOO0-
XOJUMOCTH MAaTEMaTUYEeCKOW COCTABJISIFOIICH B OOIIEH MOATOTOBKE OakaliaBpa, BRIPAOOTKY Ipe-
CTaBJICHHI O POJIM MaTEMAaTUKHA B COBPEMEHHOW IIWBUIIM3AIMU U B MUPOBOH KYJIbTYPE, YMEHHUE JIO-
TMYECKH MBICIIUTB, OTIEPHPOBATH A0CTPAKTHBIMU O0BEKTaMU U OBITh KOPPEKTHBIM B YIOTPEOICHUU
MaTEeMaTHYECKUX MOHITUH M CUMBOJIOB JUIS BBIPQKEHUSI KOJUYECTBCHHBIX M KAQUE€CTBEHHBIX OTHO-
LICHHU.

3amauamMu IUCIUILIMHBI SBJSIETCS 00yUeHHE CTYIEHTOB OCHOBHBIM MaTEMaTHYECKUM METO-
J1aM, UX 3HAKOMCTBO C Pa3IMYHBIMH MPHIOKCHUSIMU 3THX METOJIOB K PEIICHHIO MPAKTUYECKUX 3a-
nad.

2. MecTO AMCUUIIUHBI B CTPYKTYpe 00pa30BaTe/ibHON NPOrpaMMbI

Maremaruka OTHOCHTCS K LMKy 00S3aTeIbHBIX AMCHUIUIMH Y4eOHOTO IUIaHa MO Mporpamme
OakanaBpraTa HarpaBJIeHUs: « IKOHOMHUKA.

OcHOBOI OCBOCHHMSI JAHHON y4eOHOW UCIUIUIMHBI SBJSETCS MIKOJIBHBIN KypC MaTeMaTHKU.
JlaHHast AMCUMILIMHA SBJSETCS MPEILIECTBYIOLIEH ISl CIEAYIOINX €CTECTBEHHOHAYUHBIX U 00111e-
npodeccuoHaNbHBIX Y4eOHBIX IUCHUIUIMH, MPEAYCMOTPEHHBIX B YUeOHBIX IIaHaX mpoduield Ha-
npaBieHus «KoHOMHUKa»: WHpopmaruka, Craructika, MaremaTHuecKie METOAbl U MOJCITH B
SKOHOMUKE, MUKPO3IKOHOMUKA, MaKpOIKOHOMUKA.

3. TpeGoBaHus K pe3yJIbTATAM OCBOCHHS THCHHUIINHBI

W3ydyeHne NaHHON IUCHMIUIMHBI JOJDKHO COJIEHCTBOBATh MPHOOPETEHUIO BBIMTYCKHUKAMU
nporpaMmbl OakanaBprara cieayroumx oomekynsTypabix (OK), obimenpodeccrnoHanbHbIX KOMITe-
teHuui (OIIK) u npodeccronanbubix komnerenuuit (11K), ormeuennsix Bo ®I'OC 3+ nanpasne-
HUS «DKOHOMUKA»:

- CMIOCOOHOCTH K caMoopraHu3anuu u camooopaszosanuto (OK-7);

- CIIOCOOHOCTH OCYIIECTBJIATH cOOp, aHANU3 U 00pabOTKY JaHHBIX, HEOOXOIUMBIX IS pe-
eHust mpodeccruoHanbHbIx 3ama4 (OIMK-2);

- CIIOCOOHOCTH BBIOMpATh MHCTPYMEHTAJbHbBIE CPEACTBA Uil 0OpabOTKH HKOHOMHUYECKUX
JAHHBIX B COOTBETCTBMU C TIOCTABJICHHOW 3aJaueil, aHAIM3UPOBATh PE3yNbTAaThl pacueToOB U 000C-
HOBBIBaTh Mnony4eHHbIe BbiBoIbI (OI1K-3);

- CIOCOOHOCTh Ha OCHOBE ONMCAHMSI KOHOMHYECKHMX IMPOLIECCOB M SIBICHUU CTPOUTH CTaH-
JApTHbIE TEOPETUYECKHE U SKOHOMETPUUECKHE MOJEIH, aHAJIM3UPOBATh U CONEPKATEIbHO MHTEp-
NpeTHPOBaTh MoTyueHHbIe pe3ynabTatsl ([TK-4)

B pesynbrare u3ydeHus AMCUUIUIMHBI CTYAEHT JOJIKEH:

3HATh METOJbl PEUICHUS] CUCTEM JIMHEHHBIX anreOpanyecKux ypaBHEHMH, OCHOBBI AuddepeH-
LUPOBAaHMUSI M MHTETPUPOBaHUS (YHKIMH, perieHus JudQepeHInaIbHbIX YpaBHEHHH, OCHOBHBIE
MOJIOXKEHUS TEOPUU BEPOSTHOCTEN U MaTEMaTUYECKOW CTAaTUCTUKU, TEOPUHU PSIJIOB,;

yMeTb IIPUMEHSATH CBOU 3HAHUS K PELICHHUIO MPAKTUYECKUX 3a/1a4; MO0JIb30BaThCsl MaTeMaTHye-
CKOM TUTEpaTypoil Juisl U3y4eHHs] HH)KEHEPHBIX U SKOHOMHUUYECKUX BOIIPOCOB,;

BJaJeTh METOJaMM pEIICHUs 3aj1ad aireOpbl U TeoMeTpud, TudQepeHInaIbHOro U HHTe-
rpajbHOrO UCUYHUCIIEHUs, AUPPepeHIInaTbHbIX YpaBHEHHUH, METOJaMU TOCTPOCHUSI MATEMaTUUYECKUX
MoJiesIel 1T 3a/1a4, BO3HUKAIOIINX B MH)KEHEPHO-IKOHOMUYECKOH MPaKTHKe.



4. O0béM TUCHMILUIMHBI U BU/bI Y4eOHOH padoThI

Tabnmna 1.
Bcero CemecTpbl

Buj yueGHoit padoTnl 4ac0B/3a4. €1, 0D0 300

000 | 300 1 2 3 4 1 2 3 4
KonTakTHas padora(scero) 298/8,3 88/2,44 102 64 68 64 28 20 20 20
B Tom uncne:
Jlexuyn 132 40 34 32 34 32 10 10 10 10
[TpakTHueckue 3aHATHS 166 48 68 32 34 32 18 10 10 10
CaMocTosiTeJIbHasi pa6oTa 350/9,7 560/15,56 78 80 112 80 152 124 160 124
B ToMm uncne:
Bremonnenue nucsmennon CP 60 - 15 15 15 15 - - - -
H3yueHre BOMpOCOB, BEIHECEH-
HBIX Ha CAMOCTOSTEIIbHOE U3Y- 250 520 53 55 87 55 142 114 150 114
YeHHe
[TonroroBka K SK3aMeHY 40 40 10 10 10 10 10 10 10 10
Buja oruerHocTH IK3. IK3. IK3. IK3. IK3. IK3. IK3. IK3.
Oﬁma? BCEI'O B Yacax 648 648 180 144 180 144 180 144 180 144
TPYAOEMKOCTH
JAMCHHMILIHHBI |BCETO B 3.e/1. 18 18 5 4 5 4 5 4 5 4




5. Coaep:xkanue TUCHUIIHHBI

5. 1. Paszaesbl TUCHUIJIMHBI U BHABI 3aHATHH

Tabmuna 2
Yacsl Yacsl
HaumeHnoBaHnue paszgena Bcero
Ne i/ JICKIITUOHHBIX NMpaKTUIE€CKUX
AUCHUILIMHBI IO CeMeCTPpaM SAHSTHIA SAHSTHIA qacoB
1 cemecTp
Bcero 34 68 102
1 | Jluneiinas anreOpa 10 20 30
2 DIeMEHTHI BEKTOPHOM alreOpbl 6 12 18
3 AHaIIMTHYECKAss TEOMETPHS 8 16 24
4 BBenenue B MaTeMaTHUECKUNA aHAIN3 10 20 30
2 cemecTp
Bcero 32 32 64
5 Z[H(bd)epeHuHanbHoe ucuucieHue 16 16 30
(GYHKIIUU OJTHOU TTEPEMEHHOMN
6 OYHKINH HECKOIBKUX MEPEMEHHBIX 16 16 32
3 cemecTp
Bcero 34 34 68
7 HHTerpaibHOE NCYUCIICHHE 18 18 36
8 | duddepennmanpHble ypaBHEHUS 16 16 32
4 cemecTp
Bcero 32 32 64
9 Psipt 16 16 32
10 OcHOBBI TEOPUH BEPOATHOCTEH M Ma- 16 16 32
TEMaTU4YeCKON CTaTHUCTUKU
Htoro 132 166 298




5. 2. JIeKIMOHHBIE 3aHATHSA

Taoauna 3

NeNe
n/n

HaumenoBanue
pa3zgena IMCUMILIHHbI

Coaep:xaHue pa3szeia

1l cemecTp

Jluneiinas ajaredpa

Onpenenurenu 2-ro U 3-ro MOpsiAKOB, UX cBoiicTBa. MuHOp U ai-
reOpanueckoe JOMOJHEHUE 3JeMeHTa ompenenurtens. [lonstue o6
ompeaenuTene N-ro nopsiaka. PelieHue cucrem JIMHEHHBIX ypaBHE-
HuUil MmeTogom Kpamepa.

ITonsitue o matpuue. CinokeHue, BBIYMUTAHUE MaTpULl, YMHOXKEHHE
MaTpHUILIbI Ha YUCII0. YMHOXKEHHE ABYX Marpull. OOpaTHas marpuia.
MarpuyHas 3anuch U MaTPUYHOE PELICHUE CUCTEM ypaBHEHHUU. Me-
tox ["aycca pelieHus: CUCTeM JIMHEWHBIX YPaBHEHUI

DJ1eMeHThI
BEKTOPHOM ajredpbl

Bekropnas anrebpa. OcHOBHbIe NOHATHS. JIuHelHble omnepanun
Haj Bexkropamu. IIpoeknus BekTopa Ha ock. PasiioxeHue BekTopa
10 OpTaM KoopAuHaTHbIX ocel. KoopauuaTel BekTopa. Monyib Bek-
Topa. Hampasisromuye KOCHHYChl BEKTOPOB. J[eMCTBUS Hal BEKTOpa-
MU, 3aJaHHBIMH INPOCKUMSAMU: JIMHEHHBIE ONEpalluu, CKaJIApHOE,
BEKTOPHOE, CMELIAaHHOE IIPOMU3BEIECHHsS BEKTOPOB M HX CBOWCTBA.
VYcaoBUs KOJUIMHEAPHOCTH, OPTOIOHAIBHOCTH M KOMILIAHAPHOCTH
BEKTOPOB. ['eOMeTpHUYECKH1 CMBICII BEKTOPHOI'O U CMEIIAHHOTI'O IIPO-
U3BeJIeHUI

AHaJIuTHYeCKAS
reomeTrpus

CucreMbl KOOpAMHAT Ha IUIOCKOCTH. PaccTosiHiEe MEXy TOUKaMH.

[lenenue orpe3ka B JaHHOM OTHOIIEHHH. [Tnomane TpeyronbHuka.

IIpsiMas Ha mIOCKOCTH. PasnuuHble ypaBHEHUs IPSIMON Ha IUIOCKO-
ctu. PaccrosiHME OT TOYKM A0 MPSAMOU. YTOJI MEXAY NPSIMBIMU U yC-
JIOBUS IEPIEHIUKYJISIPHOCTU U NTAPAJLIEIIbHOCTH MPSMBIX.

KpuBbie BTOpOro nopsiika: OKpy»kKHOCTb, JIIMIIC, TUIIepOoIa, na-
pabona. IlpuBeneHre K KaHOHMYECKOMY BHUAY YPAaBHEHMHM KPHBBIX
BTOPOTO MOPSAIKA.

[Tmockocts. Pa3znuuHble ypaBHEHUs IIOCKOCTH. PaccrtostHue ot
TOYKHU 0 IUIOCKOCTU. YTOJI MEXAY IUIOCKOCTAMH. Y CJIOBHS Mapall-
JENBHOCTH W TEPIEeHIUKYISAPHOCTH IIockocTel. Ilpsmas B mpo-
cTpaHcTBe. PasnuuHble ypaBHEHUs NPSAMOU B MPOCTPAHCTBE. YTOJI
MEXIY NPSAMBIMHU. Y CIIOBHS MAPAJUIEIBHOCTH U MEPIIECHIUKYISPHO-
CTU NPAMBIX. YTOJI MEXIY NPSAMON U IJIOCKOCTBIO. B3anmHoe pac-
MIOJIOKEHUE TPSAMOM M IUTOCKOCTH Touka rnepecedeHus: NpsiMoill U
IIJIOCKOCTH

BBenenune
B MaTeMaTHYeCKHIl
aHaJIn3

[Ipenen dyakuun. OCHOBHBIE TEOPEMBI O Tpenenax. beckoHeuHo
MaJible (QYHKIIMM U UX cBoicTBa. beckoneuHno Oosbiive QyHKIMM U
UX CBA3b C OECKOHEYHO MaJbIMU. THIIBI HEONPEIEIEHHOCTEH U MpH-
Mepbl UX packpbiTus. IlepBoiii 3ameudarenbHblil penen. CpaBHeHUE
OCCKOHEYHO MaJIbIX (PYHKIIUH. DKBUBAJECHTHBIE OCCKOHEYHO Majbie
¢bynkuuu. Bropoii 3ameuarenbHbli mpeer.

[Tonsitue HempepbIBHOCTH (yHKIMU. OCHOBHBIE TEOPEMBI O He-
npepbIBHBIX (QyHKIMAX. OZHOCTOpOHHME Tpenenbl. Touku pa3phiBa
byHkuyn, ux kinaccudukanusa. CpoiicTBa (yHKIUH, HEMPEPHIBHBIX
Ha CETrMEHTE: OrPaHWYEHHOCTb, CYIIECTBOBAHHWE HAMOOJBIIETO WU
HAaUMEHBIIIETO 3HAYE€HUH, IPOMEKYTOYHBIE 3HAUCHUS




2 ceMmecTp

JAudppepennuaibHoe
HCYHCICHHE
(pysxuumn oagHoi
nepeMeHHOI

3anauy, NPUBOASILIKE K IOHITHIO Ipou3BOAHOH. OmnpexneneHue
MPOU3BOAHOM, €€ TeOMETPUUYECKUN U MEXaHWYECKUH CMBICI. YpaB-
HEHUsl KacaTelbHOW M HOpManu K kpuBoH. Juddepenmupyemoctsb
byukun. CBs3b MEXIY HENPEepBhIBHOCTHIO U AuddepeHuupyemo-
cThi0 (yHKIUH. [IpOM3BOIHBIE OCHOBHBIX JIEMEHTAPHBIX ()YHKIIHHA.
[IpaBuna nuddepennupoBanus Qynkui. Juddepenmupopanue
cnoxHoW ¢yHknuu. [IpowsBoanble QYHKIUH, 3alaHHBIX HESBHO H
napametrpudecku. Jlorapupmuueckoe auddepenuuporanue. ud-
¢bepennman GyHKIMM U ero reoMeTpudeckuii cMbici. CBs3b nudde-
peHIuana ¢ npousBoaHoi. MuBapuantHoCTh Gopmbl auddepenima-
na cnoxHoit ¢ynkmuu. [IponsBogasie n auddepeHnnans BHICIINX
nopsaakoB. OCHOBHBIE TeopeMbl 0 auddepeHnupyeMbix QyHKIUAK:
®epma, Poms, Jlarpanxka, Komm.

[IpaBuno Jlonurans. Touku sxctpemyma ¢yHkuuu. Heobxomu-
MO€ M JIOCTATOYHOE YCJOBHS CYIIECTBOBAaHHUS JKCTpemyma. Hawm-
Oonblllee ¥ HauMEHbIIee 3HaueHus (yHKIuU, nuddepeHpyemMon
Ha oTpe3ke. MccnenoBanue BHITYKIOCTH GyHKIUU. Touku mepernda
rpaduka QyHkuuu. AcumMnToThl rpaduka ¢yHknuu. OOmas cxema
uccienoBanus QyHKIMK U TOCTpoeHus e€ rpaduka

DOyHKIUH
HECKOJBLKHX
nepeMeHHbIX

@OyHKIMK HECKOJBKUX MepeMeHHbIX. O0IacTh onpeneneHus, Ju-
HUU ypoBHS QYHKIUU ABYX NepeMeHHbIX. [Ipenen u HenpeprIBHOCTh
(GYyHKLNU IBYX IEPEMEHHBIX.

Yactasie npousBoaubie. [lomHbii nuddepeHiman u ero ucnoab30-
BaHUe s NpUOMMKEHHBIX BbIUMCIEHUH. YacTHbIE NPOU3BOJHBIE
BbICIIUX TOpsiAKoB. JuddepenuupoBanue CroxHbIX (QYHKIUIL.
Juddepenunpopanue HesBHbIX pyHKIMHA. [Ipon3BoaHas no Hamnpas-
nenuto. ['paguent. KacaTenbHas MIIOCKOCTh M1 HOPMaJIb K ITOBEPXHO-
CTH.

DKcTpeMyM (QPYHKIIMU JBYX MepeMeHHbIX. Heobxomaumoe u gpocra-
TOYHOE YCJIOBUS CYIIECTBOBaHMS dKCTpeMyMa (YHKIMM JBYX Iepe-
MeHHBIX. Hanbomnpiiee u HaumeHblee 3Ha4eHHs] QYHKIUU B 3aMK-
HyTOW ob6nmactu. MeToa HaMMEHBIIMX KBaApaToB JUIs 00pabOTKU
AKCIEPUMEHTAIBHBIX JaHHBIX




3 cemMmecTp

HNuTerpanbHoe
HCYHUCIeHHe

[Tonsstue nepBooOpasHoil. Heomnpenen€HHslil MHTErpal U €ro
cBoiicTBa. Tabimuua HeonpenenéHHbIXx MHTErpagoB. OCHOBHBIE Me-
TOJbI MHTETPUPOBAHUS: HETIOCPEICTBEHHOE HHTEIPUPOBAHUE, METOL
MOJBEJICHUsT Mo 3HaK auddepeHmnmana, MeTol 3aMEHbI MepeMeH-
HOW, MHTErpHpoBaHUE MO 4YacTsiM. MuorousneHsl. Teopema be3y.
OcHoBHas Teopema anreOpbl. PasioxkeHne MHOrouwieHa Ha JUHEH-
HbI€ U KBaJpaTHbIC MHOXKUTENIU. THIbI MPOCTEUIIMX Ipobel u ux
MHTErpUpoBaHue. MHTerpupoBaHue parMoOHAIBHBIX IpoOel MeTo-
JIOM pa3lIoKeHus Ha mpocreimue apodu. MHTerpupoBanue Tpuro-
HOMETpUYEeCKUX (DYHKIMA. YHUBEpcaNbHas MojAcTaHOBKA. MHTerpa-

JIBI THIIA Isinm X -cos" xdXx. HNuTerpupoBanue npocrenmmx uppa-

[MUOHAIBHBIX QYHKIUH. TPUrOHOMETPUYECKHIE TTOJICTAHOBKH.
3ajaun, TPUBOASAIIME K TOHSITHUIO OMPEACNIEHHOIO HHTErpasa.
OnpenenéHuplii uHTErpan u ero cpoiictBa. @opmyna HeroToHa-
Jleiitbnuna. 3ameHa nepeMeHHoi B onpenenéHHoM unrerpaine. dop-
MyJjia UHTETPUPOBAHUS IO YACTSIM ISl ONPEICIEHHOTO WHTErpaa.
[TpunoskeHus ompeAeNEHHOr0 WHTETpayia: BBIYUCICHHUE IUIOIAaeH
IUIOCKUX (DUTYP, BBIYMCIICHHUE JUTUHBI IYTH KPUBOI, 00BEMOB TEll.
HecobOcTBennbie mHTErpanibl. MHTErpansl ¢ OECKOHEYHBIMU TIpere-
JlaMH UHTErpupoBaHus. THTerpaibl OT HEOrpaHUYCHHBIX QYHKITUI

JAudpdepenunanbHbie
YPaBHEHU

3anaumn, npuBomsnme K auddepenunansHpM ypaBHeHUsM. Teo-
peMa CyIIecTBOBaHMs U €IMHCTBEHHOCTH pelIeHus 1 1uddepeH-
[MUAJIFHOTO ypaBHEHHUs |-TO TMOpsiiKa. YpaBHEHHS C pa3Ielistonu-
MUCSI TI€pEMEHHBIMU, OJHOPOAHbIE M JHMHEWHBIE ypaBHEHHSA 1-TO
nopsiaka. Juddepenumansable ypaBHeHUs 2-ro nopsiika. OCHOB-
Hble TNOHATHs. Teopema cymecTBoBaHus pemeHus. [Ipocreitmme
ypaBHEHMsI, JOMYyCKaIoLINe MOHWXKEeHHe nopsaka. JInneitnsle nud-
(depeHManbHBIE ypaBHEHHS 2-TO Topsiaka. JIMHeHbIe 0THOPOIHBIC
U HEOJHOPOJHbIE ypaBHEHHs. TeopeMa 0 CTPYKType OOILEro perie-
HUS JINHEWHOTO0 HEOTHOPOAHOTO ypaBHeHusA. Meron Jlarpanxa. Jlu-
HelHble nuddepeHuanbHble YpaBHEHUs! ¢ OCTOSHHBIMU K03 du-
[MUeHTaMU. PeleHne JTMHEHHBIX OJHOPOJHBIX TH(QepeHIIHaTbHBIX
YpaBHEHHH ¢ TOCTOSHHBIMU K03 uuineHTamu. PemeHre TMHEHHBIX
HEOJHOPOAHBIX (P QepeHINaTbHBIX YPAaBHEHHH C IOCTOSHHBIMH
K03 QHIIHEHTaMHU C TPaBON YaCThIO CIIEUATIEHOTO BUAA




4 cemecTp

Panni

Yucnossie psaasl. Cymma paga. Cxogumocts psga. Heobxomumoe
yCIOBUE CXOAUMOCTH psiia. OCHOBHbBIE CBOWMCTBA CXOSIIUXCS Psi-
JIOB. 3HAKOMOJIOKHUTEJIbHBIE YUCIOBBIE psnbl. JlocTaTouHble TpHU-
3HAKU CXOJMMOCTH 3HAKOIOJOXHUTEIbHBIX PSJIOB: MPU3HAKH CpPaB-
Henus, Jlanam6epa u Komu. 3nakouepenyroumecs: psaasl. [Ipusnak
JleitoHuma. 3HakonepeMeHHbIe psabl. OOIIHI MPpU3HAK CXOIUMOCTH.

[TonsTue o pyHkuoHanbHOM psiie. CreneHHbIe psiabl. UHTEpBaAI U
paauyc cxonumoctd. JluddepeHunpoBaHue W HHTETPUPOBAHUE
creneHHbIX psagoB. Psaael Maknopena u Teiopa. Pasnoxxenue
(GYHKIMA B CTETICHHOM PsiJT

10

OcHoBBI
TeopuM
BEpPOSITHOCTE
M MaTeMaTH4ecKoi
CTATHCTHKH

OOmme mpaBwia KOMOMHATOPUKU: MPABUIO CYMMBI, IPaBUIIO
npousBezieHus. BeiOopku sneMeHToB. Pa3menienus, nepecTaHoBKH,
couetanusi. CiyuyaiiHble cOObITUS U onepanuu Haa Humu. HecoBme-
cTHbIe coObITHA. [TonHas rpynna nonapHO HECOBMECTHBIX COOBITHH.
Knaccuueckoe onpenenenne BepossTHOCTH. CBOMCTBa KiIacCUYECKOM
BEPOATHOCTH. Y CJIOBHAsI BEPOATHOCTb. DOpMyIia IOJHOW BEPOSATHO-
ctu. ®opmyna baiieca. [loBropHbie ucnbiTanus. Popmyna bepny-
mu. HauBeposiTHeliee 3HaueHue yucia MOsBICHUs coObITUs. Jlo-
KaJIbHasi U MHTErpajibHas Teopembl Myaspa - Jlamnaca. [loaunomu-
aJIbHOE pacIpeeICHUE.

CrnyuaitHas BenuuuHa. J{uckpeTHbIe U HENPEPbIBHBIE CIy4aliHbIE
BEIMYUHEBI. Psin pacnpeneneHus JUCKPETHON Cly4yailHOW BEJIMYUHBI.
Oyukua pacnpeneneHus. CBONCTBa (PYHKIIMU pacrpeiesieHuUs.
IInotHOCTH pacmpeneneHusi, e€ cBoiicTBa. OCHOBHBIE 3aKOHBI pac-
TIpeACIICHUs] TUCKPETHON CIIy4ailHOM BETWYUHBI. OWHOMHUAIBEHOE
pacmpenenenue, pactpeznenenue Ilyaccona, runepreomerpuyeckoe
pacnpenenenue. OCHOBHbBIE 3aKOHBI paclpeiiesieHNs HelpepbIBHON
CIIy4YallHOM BEIIMYUHBI: PABHOMEPHBINA, HOPMAJbHBIM I10KA3aTENb-
HbII. UUCIOBBIE XapaKTEPUCTUKN CIy4alHbIX BeIMYUH. MaTtemaTtu-
4YeCcKoe OKUJlaHue, e€ CBoMCTBa. Jlucmnepceus, ee CBONUCTBA.

OcCHOBHbBIE TOHSATHS MaTEMaTHYECKOM CTATUCTHKHU: BBIOOpOUHAs
COBOKYIIHOCTb, T€HEepalbHas COBOKYIHOCTb, IOBTOpPHasl BHIOOpKA,
OecrioBTOpHAasi BBIOOPKA, OTHOCHTENBHBIA IMOKa3aTelh BBHIOOPKH.
Ommbka penpe3eHTaTUBHOCTH. CTaTUCTHYECKOE paclpesieieHne
BbIOOpKH. [lomuron wacTor, ructorpaMma dYacToT. | eHepanbHas
cpeaHsis, BEIOOpOUYHast cpelHss. Y CTOMYMBOCTh BHIOOPOUHBIX Cpel-
HUX. [loBepuTenbHBIE MHTEPBAJIBI ISl OLEHKHM MaTeMaTHYeCKOIo
OKUJaHWs HOpMalbHOro pacnpeaeneHuss. OneHka BEpOSITHOCTH
(OMHOMMAJIBHOTO pacHpe/ieeHNs ) IO OTHOCUTEIBHON 4acToTe




5.3. IlpakTnyeckue 3aHATHUS

Taoauua 4

Homepa
pa3jienoB

HaunmMmeHnoBaHue
pasneia
JTUCIHHUIINHBI

Coaep:xanue pasaesa

lcemMmecTp

JIluHeitnas
ajreodpa

Brruncnenune onpenenurened 2-ro u 3-ro nopaakoB. Pemienue cucrem
JIUHENHBIX ypaBHeHUN MeTonoM Kpamepa. CioxeHue, BBIUYUTAaHUE MaT-
pULl 1 YMHOXKEHHE MaTpULIbl HA YHUCIO. YMHOXKEHHE AByX marpui. Ha-
XO0XJIeHHe OOpaTHOW MaTpulbl. PemieHne cucTeM ypaBHEHHM MaTpH4-
HbIM MeToJIoM. Meton ["aycca perieHus cucTeM JUHEHHBIX YpaBHEHUH

DJIeMeHTBI
BEKTOPHOH
anredpbl

Pemenue 3ana4 Ha HaAXOXKACHUE KOOpI[PIHB.THOﬁ q)OpMBI 3aIllMCU BCKTOpA,
€ro JJIHUHBI. OHpGZI@JIeHI/IC B3aMMHOT'O PACITIOJOKCHUA BEKTOPOB HA IIIOC-
KOCTHU U B ITPOCTPAHCTBEC. CJ'IO)KGHI/IG, BBIYUTAHUEC BCKTOPOB. YMHOXEHUE
BCKTOpa Ha 4YMCJIO. Brrancienue CKaJIIpHOro IHpOU3BCACHHUA BCKTOPOB,
OIPCACIICHUC HUX MNCPHCHAUKYIIAPHOCTH. Brraucnenue BCKTOPHOI'O H
CMCHIAHHOT'O ITPOU3BCACHUA BCKTOPOB. HpnnomeHHe BCKTOPHOTO U CMEC-
II1aHHOI'O HpOI/ISBe,I[eHI/Iﬁ BCKTOPOB JIA PCHICHUA T'COMCTPUYICCKUX 3ada4

AHaJIuTHYEeCKAS
reoMeTrpust

HaxoxxneHne paccTosHMs MeEXAy TOdYKamMu. BelumciaeHue KoopAuHAT
TOYKHM, JEJAIIEH OTPE30K B JaHHOM OTHoLIeHHH. COCTaBICHHE ypaBHeE-
HUS TIPSMON C yrIoBbIM KoddduuuenToM. OOImiee ypaBHEHHE MPSIMON.
CocraBieHrne ypaBHEHMs IPAMOM, IPOXOIALIEH Yepe3 JaHHYI0 TOUYKY B
JAHHOM HarpasiieHHH. HaxoxzaeHue ypaBHEHUS NPAMOM, NMPOXOIALIEH
yepes ABe 3alaHHble TOUKU. [IpuBeneHue ypaBHeHUs NPsSMON K ypaBHeE-
HUIO B oTpe3kax. CocTaBleHHE ypaBHEHUs MPSMOM, MpOXoAsiel yepes
JAHHYI0 TOYKY IEPICHAMKYJIAPHO JaHHOMY BEKTOpY. Beluncienue pac-
CTOSIHUSL OT TOYKH JI0 IPSIMOU. YTOJI MEKIAy NPAMBIMH. YCIOBUS IEp-
MEHIUKYISPHOCTH U NMapajuIeIbHOCTU NpsAMbIX. [IpuBeneHue ypaBHeHUN
KpPUBBIX 2-TO MOpsiIKa K KAHOHUYECKOMY BUJY U MOCTPOEHHE 3TUX KpHU-
BBIX.

CocraBiieHne ypaBHEHHS IJIOCKOCTH, MPOXOAAIIEH yepe3 JaHHYI0 TOUKY
NEePIEeHANKYIIPHO JTaHHOMY BekTopy. OOIlee ypaBHEHHE IUIOCKOCTH.
VYpaBHeHHE IUIOCKOCTH B OTpe3Kax. 3a/Jladyd Ha MOCTPOEHHUE IIOCKOCTH,
BBIYMCIICHUE PACCTOSAHMS OT JAHHOM TOYKHU IO IIJIOCKOCTH, yIJIa MEXIY
IJIOCKOCTSIMHU, Ha MCIOJb30BAHUE YCIOBUM MapajUICIbBHOCTH U IEPIEH-
JUKYJIIpHOCTU IulocKocTel. CocTaBieHHE YpaBHEHMM MNpsSMOM B Npo-
CTPAHCTBE: KAHOHWYECKMX W IapaMETPUYECKUX. YPAaBHEHHS NPSIMOM,
MPOXOAAIIECH Yepe3 ABe 3aJaHHble TOYKM. HaxoskneHue yria Mexnay
MpSIMBIMHU B MPOCTpaHCTBE. Pemenne 3a1ad Ha B3aMMHOE PACIOIOKEHUE
IIPSIMOM U IUIOCKOCTH. HaxokaeHue ToOUKy repecedeHus MpsMon U IIoc-
KOCTH

BBenenue B
MaTeMaTHYeCKH
aHajaIn3

Brruucnenue mpenena (QyHKUUH, MOJB3YSICh oOINpeaereHueM. MeToabl
packpeIThsi HeompeaeneHHocTer. [lepBblid «3ameyaTenbHbI» MTPEAe.
CpaBHeHue OeckOHEUHO MaiblX (yHKUMH. BTopoil «3ameuaTenbHBIN»
npenen. MccnenoBanue (GyHKIUMU Ha HEMpPEpBIBHOCTh. TOYKM pa3pbiBa,
WX Ki1accupuKamus




2 cemecT?p

JudpdepeHunanbHoe
ucumcjieHue GyHKuumn
O/IHO¥ NepeMeHHOoI

HaxoxeHne TpOM3BOMHBIX 3JIEMEHTAPHBIX (YHKIWH, HCIIOIB3YS
npaswia auddepennupoBanus. uddepeHnupoBaHue CII0KHBIX
¢ynkunii. HaxoxaeHne mpou3BOIHBIX AIIEMEHTApHBIX (QYHKIUH, 3a-
JAHHBIX HEeSBHO W mapamerpuyecku. uddepennman dpynkmuu. Uc-
MOJIb30BaHUE MOHSTUS MU epeHIrana B NPHOIMKEHHBIX BBIYUCIIC-
Husx. HaxoxaeHne mpou3BOAHBIX U AU PEpEeHIINANIOB BBICIIUX I0-

o 0
PAAKOB. PaCKpBITI/Ie HEOIPECACIICHHOCTCU BHUOOB!: *,6 C IIOMOIIBIO
0

npaBwia JlonuTansa.  PackpbITHe  HEONpEICIICHHOCTEH  BHIOB
w—o0; 0-00; 0°: 0. HccmemoBanue (GYHKIIMM C TMOMOIIBI0 MPOU3BO-
HBIX: HAXOXJICHHE €€ 3KCTPEMYMOB; HHTEPBAJIIOB MOHOTOHHOCTH, TO-
YeK repernda, MHTEPBAIOB BITYKJIOCTH H BOTHYTOCTH rpaduka; Hau-
0O0JbILIEr0 M HAMMEHBIIET0 3HAYEHUH Ha 3aJaHHOM OTpe3Ke. AcCUM-
nToTel Tpaduka ¢yHkimu. [lonmHOe uccnenoBaHue (YHKIUUA H T10-
cTpoeHue e€ rpaduka

(I)yHKI[I/II/I HECKOJbKHUX
MEPEMECHHBIX

Haxoxnenue obnactu ompeneneHus, JUHUA YpOBHS (YHKIUU JBYX
NEePeMEHHBIX. Bpruuciienne mpezena (QyHKIHH ABYX IEPEMCHHBIX.
Haxoxnenue touek, nuHui paspbiBa pyHkuuu. Haxoxnenwe dact-
HBIX MPOW3BOIHBIX U MOJHOTO nuddepenimana GyHKIMH IBYX Mepe-
MeHHBIX. VccnenoBanue GyHKIMH IBYX MEPEMEHHBIX Ha DKCTPEMYM.
Haxosxnenne HamOOJBIIEr0o W HAaMMEHBIIEr0 3HaYeHUW (YHKIHH B
3aMKHYTOM obnactu. HaxoxkieHne mpou3BOJHON MO HAMPABICHUIO U
rpaaguenta. CocTaBiieHHe YPaBHEHHI KacaTeIbHOU TJIOCKOCTH U HOP-
Maiu K ToBepXHOCTH. OOpaboTKa IKCMEPUMEHTANbHBIX JAHHBIX Me-
TOJOM HaMMEHBIINX KBAJPATOB




3 cemecTp

HNuTerpanabHoe
HCYHCJICHUE

HenocpenctBenHoe mHTEerpupoBanue ¢GyHKuui. MHTErpupo-
BaHMe (PYHKIMH TOABEACHUEM Mo 3HaK Auddepennuana. 1Un-
TerpupoBanue (YHKIUH METOJOM 3aMeHbl mepeMeHHOoW. WH-
TErPUPOBAHKE 10 YACTAM. 3alUCh KOMIUIEKCHOTO YHUCJIAa B aj-
reOpanyeckoit popme. HaxoxxaeHne Moysst ¥ apryMeHTa KOM-
iekcHoro yucina. [lepexon ot anreOpanyeckoit (opMbl 3arIUCU
KOMIUIEKCHOTO 4YMCla K TPUTOHOMETPUUYECKON M IOKa3aTellb-
HOW (opmam. HaxoxneHue cyMMbl, pa3HOCTH, IIPOU3BEACHUS,
YaCTHOTO OT JICJICHUSI KOMIUIEKCHBIX YHCEN B alNreOpanueckon u
TpuroHoMerpudeckoir (opmax. dopmymna Myaspa-Jlamiaca.
Pa3nojxeHne MHOrowieHa Ha JIMHEHHbIE U KBaJpaTHbIE MHOXMU-
tenu. MHTerpupoBanue npocremux aqpodeit. InterpupoBanue
paloHaIbHBIX Apo0eil METOJIOM pa3IoKEHUsl Ha MpocTeiine
npodu. HHTterpupoBaHMe TPUTOHOMETPHUECKUX — (DYHKIIMIA,
YHUBEpCalbHasl MOJCTaHOBKA. VHTErpupoBaHHE IPOCTEUIINX
UppalMoOHATIBHBIX (QYyHKIUI. Beruncienue onpenenéHHOro MH-
Terpaia ¢ nomouiblo Gopmyinsl Herorona-JleiiOHuna. 3ameHa
IIEPEMEHHOH B onpenenéHHoM uHTerpaine. Hrerpuposanue mno
qacTAM JUIsl onpeAenéHHoro uHrerpana. I[Ipunoxenus onpene-
JAEHHOTO MHTETpajia: BBHIYMCICHUE IJIOMIA/eH MIOCKUX (uUryp,
JUIMHBI JTyTM KpUBOH, 00beMOB Tesl. HecoOCTBeHHBbIE MHTErpa-
7bl. Beruncnenue uHTerpanoB ¢ 0ECKOHEUHBIMU TpeieIaMH UH-
TerpupoBanus. MIHTerpupoBaHue HeorpaHMYEHHbIX (QyHKIHIHA

JAu¢pdepenunanbHbie
ypaBHeHHS

Pemenne nuddepeHManbHbIX ypaBHEHUN C pa3aemsioniu-
MUCSI TIEPEMEHHBIMHU, OJHOPOJIHBIX M JIMHEWHBIX ypaBHEHUH 1-
ro nopsnka. Pemenue nuddepeHnanbHbIX ypaBHEHUH BTOPO-
ro MHopsJKa, JONYyCKaloIIMX IOHWKEHHe Mopsjaka. Pemenue
JMHEWHBIX OJTHOPOJHBIX U (depeHInaTbHBIX YPaBHEHUH C T10-
CTOSIHHBIMU KO3(uirieHTamMu. PerieHue JMHEMHBIX HEOJHO-
poaHbIX AuddepeHInanbHbIX YpaBHEHHH C MOCTOSIHHBIMH KO-
s duIeHTaMu ¢ IPaBoO YaCThIO CIIEIIMATIBHOTO BUIA




4 cemecT?p

Psaabl

Uucnossle psagpl. MccienoBaHue CXOAMMOCTH IO OIPEACIICHHUIO.
HeoOxonumoe ycinoBue cxoaumocTu yucioBoro psaa. Mccnemnona-
HUE HAa CXOAMMOCTH 3HAKOIIOJOXKUTEJIBHBIX YHCIOBBIX PSAOB IO
JOCTATOYHBIM MpU3HAKaM: IBYM MpH3HAKaM cpaBHeHus, [lanambepa
n Komm. HccnenoBanue Ha CXOAMMOCTb 3HAKOYEPENYIOIIMXCS psi-
noB 1o npu3Haky JleiOHnuima. Onpenenenue aOCOTIOTHONW M YCIIOB-
HOM CXOJIMMOCTH 3HAKOIEPEMEHHBIX psfoB. OOmMuUN NpHU3HAK CXO-
nuMocTtu. CrenenHsle psapl. HaxoxzaeHue uHTEepBana U paauyca
cxoaumoctu. Obnacte cxogumoctu. Pasnoxenue GyHKUMN B PSAbI
Telnopa u

Maknopena

10

OcHoBBI
TeOPUM BEPOSTHOCTEI
M MaTeMaTH4YeCKOH
CTATHCTHKH

[IpaBmia KOMOMHATOPUKU: MPABUIO CYMMBbI, HPaBUJIO IPOU3BE-
NneHus. BpluncneHue nepecTaHOBOK, pa3MENIeHUH, COYETaHM.
Kitaccnueckoe omnpezenenue BeposaTHOCTH. HaxoxaeHue BeposTHO-
CTH CyMMBbI COBMECTHBIX M HECOBMECTHBIX COOBITHH. Brruucienue
BEPOSTHOCTH IPOU3BE/ICHUS 3aBUCUMBIX U HE3aBUCHUMBIX COOBITHA.
®opmyia nosHoU BeposTHocTU. Dopmyna barieca. [loBropHbIie HC-
neitanus. Popmyna bepHyiu. HanBeposiTHelIee 4ucino mossiie-
HUs coObITUs. HaxoxieHrne BeposITHOCTH TOSIBIICHUSI COOBITHS K Pa3
B N HE3aBUCHMBIX HCIIBITAHUAX 110 JIOKAJIIBHOM Teopeme Myaspa -
Jlannaca. HaxoxaeHre BepOATHOCTH MOSIBICHUS COOBITHUS HE MEHEe
k, pa3 u He Gonee K, pa3 B N HE3aBUCHUMBIX HCIIBITAHUSX 110 MHTE-

rpaibHON Teopeme MyaBpa - Jlannaca. Pacnpenenenue Ilyaccona.
Crnyuaitnas BennuuHa. COCTaBJIEHHE Pslla PacIpeieIeHUs TUCKPET-
HOM ciyyaiiHol BennuuHbl. HaxoxaeHue QpyHKIMM pacnpeeneHus
10 PALY pacupeneseHus NUCKPETHOW Clly4alHOM BelMu4uHbI. [1noT-
HOCTB pacnpeneneHus. Penienue 3a1a4 HaX0XACHUS BEPOSITHOCTEN €
HCIIOIb30BAHUEM BAXKHEHIIMX PACHPENCICHUN IUCKPETHBIX U He-
MIPEPBIBHBIX CIy4allHBIX BEIMYUH: OMHOMHUAIBHOIO, paclpeeIeHUs
Ilyaccona, reoMeTprU4eCKOro, paBHOMEPHOI0, HOPMAJILHOIO, ITOKa-
3aTeJIbHOrO. BBIYNMCIIEHHE YHCIIOBBIX XapaKTEPUCTHUK CIy4YalHBIX
BEJIMYUH. MaTEMAaTHUYECKOI0 OXUIAHUsA, AUCIIEPCUM CPEIHEro KBaJ-
patuueckoro otkiaoHeHus. Koapduuument koppemnsiuuu. Iloctpoenue
CTaTUCTUYECKOTO PACHpPEACIICHNs CIy4allHON BEJIMYMHBI, [TOJIMIOHA
4acTOT MO BbIOOpKe ee 3HaueHui. Omubka penpe3eHTaTHBHOCTH.
Haxoxxaenue renepaibHON M BHIOOPOUHON cpefHel. Y CTOHYMBOCTh
BBIOOPOYHBIX cpelHUX. HaxokaeHue AOBEpUTENbHBIX HMHTEPBAJIOB
JUIsL OLIGHKH MaTeMaTH4ECKOI'O OKMJAHUsS HOPMAJIBHOIO pacipese-
neHus. OueHka BeposATHOCTU (OMHOMMAIIBHOTO paclpeieseHus) Mo
OTHOCHUTEIILHON 4acToTe




6. CamocTosiTeibHAsA padoTa CTYJAEHTOB MO TUCIUIIHHE

CaMocTosiTenbHast paboTa CTYICHTOB OPraHu3yeTcsl B COOTBETCTBUU ¢ «llonoxeHnem o camo-
CTOATEIBHOU pabOTe CTYIEHTOBY CIEAYIOIIUM 00pa3oM:

Ha TIEPBOM INPAKTHUYECKOM 3aHATHUH PYKOBOAMUTEIIEM ITHUX 3aHATHH JAOTCA MOAPOOHBIE MOsC-
HEHMsI O MPHUHATBHIX B yHHUBepcuteTe «llonokeHnn o GaIbHO-pPEHTUHIOBOM CHCTEME OLICHKH
y4eOHOH IesTeNbHOCTH CTYAEHTOBY», «PeriameHTe 0auIbHO-PEUTHHIOBOW OIEHKH Y4eOHOI
NesTeIbHOCTH CTYAEHTa» o Kadeape «Boicias u npukiiagHas MaTeMaTHKa,

O B TCUYCHHUC IICPBBIX ABYX HCACIIb C HaA4YaJIa CEMCCTpa CTYACHTAaM BbIAACTCA MEPCUCHL TCM, BBIHC-

CEHHBIX Ha CAMOCTOATEILHOE U3YUCHUE;
O OpraHu3yercs BbIJa4a CTYJICHTAM 3aJaHUN MUCbMEHHOW CaMOCTOSITENLHON paboThl HE TO3/I-
HEe, YEM B TEUCHUE TIEPBBIX ABYX HEJIENb C HAYalla CEMECTPA;

O OpraHM3yeTCs 3aluTa CaMOCTOATEIBHBIX pa60T JI0 Hayaja 3a4€THO-3K3aMeHaIlMOHHOM CECCHH,

Ha CaMOCTOATCIIbHYIO pa60Ty CTYACHTOB BBIHOCATCS CIICAYIOIINEC TCMBbI:

Taoauna 5

NeNeo
i/

Tembl

JIuHeliHbIe MPOCTPAHCTBA U omepaTopbl. JIuHEitHbIE npocTpaHcTBa. JIuHelHas 3a-
BHCHMOCTh W HE3aBHCHUMOCTh CHCTEMBI BEKTOPOB. Pa3smepHOCTh M 0a3uc JTUHEHHOTO
npoctpanctBa. [IpeobpazoBanre KoopAMHAT MIPH NEepexoje K HoBoMmy Oasucy. Jlunei-
HbIE ONEPATOPHI U ACHCTBUA HaJ HUMHU. CBA3b MEXKIY MaTpHUIAMU JIMHEHHOTO Oneparo-
pa B pa3nuuHbIX 0azucax. CoOCTBEHHBIC 3HAUYCHHUS U COOCTBEHHBIC BEKTOPHI JIMHEHHOTO
oneparopa. XapakTepUCTUUECKUII MHOTOWIEH

KBagparnunsle ¢opmsbl. bununeiinsie 1 kBajgpaTuuHble GopMbl. Marpuna kBajapa-
TryHOU (hopmbl. [IpuBeneHune kBaapaTuuHON (GOpMBI K KAHOHUYECKOMY BUIy. Dopmy-
JUpoBKa 3akoHa mHepuuu. Kpurepuil CuibpBecTpa MOJOXKHUTEIBHON ONpPENEIEHHOCTH
KBaJpaTU4YHOU (HOPMBI

JJIeMeHThI AUCKPeTHOIl MaTeMaTuku. OCHOBHBIE MOHATHS TeopuH rpagoB. OCHOBHBIE
uKiIbl B rpadax. CereBble MOJIeNH, OCHOBHBIE MOHATHS. [IpaBuia coctaBieHus ceTeBo-
ro rpada. Kputndeckuil myTh, €ro mpoJ0JDKATEILHOCTh. Haxoxaenue kpardauiiero
nytd. HaxoxieHne MakCHMaabHOrO NOTOKA

Komnuexkcusblie unciaa. Anredpanueckas popma 3aiucu KOMIUIEKCHOTO yucaa. Moayib
U apryMeHT. TpuroHoMeTpuueckas M IOKa3aTelabHas (OpPMBbI 3allMCH KOMILJIEKCHOTO
yucna. JleicTBus HaJl KOMIUIEKCHBIMU ynciamu. @opmyna Myaspa-Jlamnaca.

HNuTterpansHoe ucuuciaenue. [IpubnmxEHHOe BHIYUCICHUE ONPEeAeNEHHBIX UHTErpa-
JI0B: (hOPMYJITBI MPSMOYTOJIBHUKOB, Tpanenuid, CUMIIcoHa

JAudppepennnanibubie ypaBHeHHs. YpaBHeHUE bepHyimu. YpaBHEHHS B IIOJIHBIX
muddepennnanax. MHTerpupyronmii MHOXKuUTENb. YpaBHeHHe Jlarpanxka. YpaBHeHUe
Knepo. Cucrems! auddepeHnnanbHbIX ypaBHEHUH; HOpMajibHAas CHUCTEMa; METOJ HC-
KJIFOUEHUS pelieHus cucteMbl TuddepeHInalbHbIX ypaBHEHUN

OCHOBBI TeOpPHH BEPOSITHOCTEH W MATEeMaTHUYCKOH crarucTuku. HopmupoBaHHas
CiTyJaiiHas BeIMYMHA. 3aKOH OOJIBIIUX 4Wces; HepaBeHCTBO UeOwimeBa. Teopema Ye-
obrueBa. Teopema MapkoBa. Teopema Ilyaccona. Murterpanbnas teopema MyaBpa —
Jlamutaca




Jlureparypa

1. Janxo II. E., ITonioB A. I'., KoxxeBuukosa T. f. Briciias MmaTemMaTuka B yIpa>KHEHHUSIX U 3a/1a-
yax: Y4e0. mocobue mis By3oB. — M.: OO0 «M3parensctBo ACT»: OO0, 2000. «M3narenscT-
BO «Mup u oOpazoBanue», 2014.

2. I'mypman B. E. Teopus BeposTHOCTEH M MaTeMaTH4yecKas cTaTucTuka. — M.: Beicmias mikona,
2003.

3. Mamaea JI.III., Maramepa X.I1. JIuneiinas anre6pa. YueOHOE mocoOue Mo H3YYCHHIO pa3esa-
I'pozusiid, UL ITHTY, 2013.

4, MaromaeBa M. A., Mcaesa JI. M. [Ipaktukym 1o Bbeiciieit Marematuke. Yacte — 1, 2. YaeOHo-

METOAMYECKOE TTOCOOUE TSI CTYJICHTOB SKOHOMUYECKUX clieruanbHocTei. — ['po3usii, 2014.

Maramesa X. I1. JluckpetHas matematuka. YueOHoe mocooue. — ['po3nbiid, 2014.

Harancon U. I1. Kpartkuii kypc Boiciueit marematuku. — CII10.: M3natensctBo «Jlanby, 2005.

CanpnoB A. A. Kpatkuii kypc Beiciielt Marematuku. — ['posnsiid, UL ITHTY, 2014.

[Tucemennsiil J. T. Koncnekr nexkuuii mo Beicierd Maremaruke. [lomubiid kypc. — M.: Beicias

mkona, 2013.

0 No o

OO0pa3en NnUCbMEHHOM CaMOCTOATEIBLHOM padoThl AJs 1-10 cemecTpa

1o pasaenam: «/IuHeliHast ajredpa v 3J1eMeHTbl BEKTOPHOH aJredpbl. AHAJIMTHYECKAS
reoMeTpus»

1. Haiitu npoussenenms A-B  u  B-A  watpun, ecam  3TO  BO3MOYKHO:
(3-1) p_(-1-3-4
A‘(z 1) B‘( 0 1 2)'

2. PemiuTh cucteMy ypaBHEHUH < X +2X, + X3 =4,  a) merogoM Kpamepa, 6) meronom ["aycca.

2%y + Xy +3X3 =4,

3% +4X, + %3 =0
3. Hansr gerbipe Touku: A(3;21), B(2;—10), C(4;0;—5), D(-12;3). Haiitn, nmpuMeHsisi BEKTOPHYIO
anrebpy: a) yron ABC; 0) mnomaas Tpeyroasauka ABC; B) 00béM nupamuast ABCD.

4. Ha nockoctu XOY manbl Tpu Touku A, B u C: A (1,1), B(-1,3), C (-5, 0). Haittu: 1) ypaBne-
Hue croponbl AB tpeyronsuuka ABC; 2) ypaBHeHue cpeaneil muHun tpeyroiabHuka ABC, mapain-
nensHOU cTopoHe AB; 3) ypaBHeHHE BBICOTHI, OMyIIEHHON U3 BepuInHbI C; 4) pacCcTOSHUE OT TOUKH
C o nmpsmoii AB.

5. lana nupamuga ABCD. Hanmcats: 1) ypaBHenue npsimoit AB; 2) ypaBuenue mockoctu ABC;

3) Haiitu paccrosiHue oT BepimHbl D 10 rpanu ABC, eciin A(3,2,1), B (2,-1,0), C (4,0,-5),

D (-1,2,3).

O0pa3zen NHCbMEHHOH CAMOCTOAITEILHOM PadoThI VI 2-T0 ceMecTpa
o pazneny «/Aunddepennuanbuoe ucunciaenne GyHKIUN OTHOH NepeMEeHHOID)
1. Haiiti pou3BOIHBIE 3aITaHHBIX ()YHKITHIA.

X
D y=c 521202 y=x g 3 y =0 4) Y =3¢ =,
X X —€

03
x =asin®t,
5) y=+x?+2x+3; 6) y=sin®x; 7) y=arctgJ/2x—3; 8) y"=?
y =acos’t,
9) y=In(2x+7), y"-?  10) x*+3° -3xy =0 y, -?
2. BBIUHCITUTB MIPEIeITbl, HCIOIB3Ys MpaBuio Jlomurais.

_e® e (1 1), -
1) lim ; 2) lim| = - : 3) lim x-ctg zx.
X—0 In x -0\ X e*—-1 x—0




x—1

2
3. UccnenoBarh (hyHKIMIO U IOCTPOUTH €€ rpaduk: Y = (X—-'_l) .

Oobpa3zen NUCHbMEHHOH CAMOCTOATEIbHOM PadoThI 1J15 3-T0 cemecTpa

1o pasneny «MHTerpasnbHoe ucunciaenne GyHKIUU OHOM NepeMeHHO)

Heonpenenennsiii OnpeneneHHbIl HecoOcTBeHHBII
WHTETpaI WHTETpaI WHTErpaj
HNHTerpupoBanue noaseacHueM Hemnocpencreennoe npumenenre | HTerpaibl ¢ 06CKOHEUYHBIMU
M0J1 3HaK ;[Hcpcpepeﬂunana' dbopmynel HeroToHa — JleiiOauma: 2 %2 dX

X+1

1)j

dz)j

COS X

1) ]jﬁhT‘gfdx

npeaenamu: 1) J.
1+ x°

HHTerpupoBanue no 4acTsam:

3) J. (4—3x)e *dx.

3aMeHa NepeMEeHHOI:

2)£ﬁ.

NHTerpaisl ¢ HeOrpaHU4EH-
HBIMH [TO/IBIHTET PAJIbHBIMU

dx
)} )| .
YHKLHASAMU ! ; (X - 2)2

WuTerpupoBanue GpyHKINMH BUIA

Ax+B " Ax+B
Jax? 1bxtc  axt +bx+c

4) .[ xdx
Va4 +6x—x?

[Tnomane naockoit GUrypsl.
Bobrancnuts minomanas GUrypsl, or-
PaHUYECHHOW JIMHUSIMH:

3) y=(x—2)3; y=4x-8.

HuTerpupoBanue pauuoHadIbHbIX
(I)YHKHHﬁ'
5) J‘ X3+ 4x +4x+2

dx.
x+1 x +x+1)

I/IHTerI/IpOBaHI/Ie
UPPaLMOHATIBHBIX (QYHKIIHI:

6) | dx .
V1-2x —31-2x

O6pa3en NUCHMEHHOIT CAMOCTOATEILHOI PadoThI 17151 4-T0 ceMecTpa

1o pasaenay «Paabi»

1. JlokasaTh CXOIUMOCTbH psiia U HAUTH €0 CYyMMY Z 3"+4"

o 12"

2. I/ICCJ'IC,Z[OBaTB YU CJIOBBIC PAJAbI HA CXOOAUMOCTD

a)z

5n+2

3. MHccrenoBath Ha yCIOBHYIO, a0COIIOTHYIO CXOJIMMOCTb Z (

6) ~ /n—-1
5" (n+1)

> Inn

4. Haiitu 06;1aCTh CXOJMMOCTH CTEIIEHHOTO Psija

= (n+1)-x"
055

n=0

00 _2”
6) Z—(x n) .
n=1 2

: B) g(

1)n +1 .

5. Pa3noxuTh QyHKUMIO B CTENEHHOM PAA: @) IO CTENEHAM X; 0) IO cTeneHsM X — X .




HaiiTi 006macth CXOAMMOCTH MOJTYYSHHOTO Psijia

X

6. BbluMcauTh NPUOIMKEHHO ¢ 3a1aHHoi ToyHocThio & = 0,001
0,2 _
a) | Jx cosxdx; 6) 4/259; B) Sin 17°; r) In1,19
0

7. Haiitu pa3noxeHue B CTEIEHHON PsiJi MO CTENEHsIM X pelieHus AuddepeHnnaibHoro ypaBHe-
Hus (3anucaTh TPH MEPBBIX, OTIMYHBIX OT HYJIS, YI€HA 3TOT0 pa3IoKEeHUs)

¥ =x2y +1; 1(0)=1.

7.011eHOYHbIE CPeACTBA

1. Bonpochk! 1151 KOJUTOKBHYMA (TEKYIIHIA KOHTPOJI).
2. OOpa31pl OUIETOB K pyOSKHBIM aTTECTAIIHSIM.

3. Teoperuueckue BOIPOCH], BHIHOCUMBIE Ha SK3aMEH.
4. O6pa31pl IK3aMECHAIIMOHHBIX OUJICTOB.

OueHoYHbIE CPEACTBA /1JIsl MEPBOT0 ceMecTpa

IlepBasi arTecranusi

Bonpocsl 11 KOJUIOKBUYMA (TEKYLIMH KOHTPOJIb)

=

Omnpenenurenu 2-ro U 3-TO MOPAIKOB. AnredpandecKue JOMOIHEHHS U MHHOPBI.

2. TlonsTtue o0 ompenenutene n-ro nopsaka. OCHOBHBIE CBOMCTBA ONpeAenuTesel; UX MpH-

MEHEHHE K BBIYHUCIICHUIO OIIPEACIIATEINEH 1-TO TOPAIKA.

Cucremsl nuHeiHbIX ypaBHeHH. [TpaBuiio Kpamepa. OnqHoponHas cuctema.

4. Martpuusl. JlelictBua Hag Matpunamu. OOpatHas matpuia. MaTpudHblii criocod pemeHus
CUCTEM JIMHEHHBIX YPaBHCHUM.

5. Pemenue cucrem nuMHEHHBIX ypaBHeHHI MeTonoMm ['aycca. MccnenoBaHue cuctem JIMHEH-
HBIX YPaBHEHUM.

6. JlexapTOBBI MPSIMOYTOJIBHBIE CHCTEMBI KOOPAMHAT Ha IIOCKOCTH | B mpocTpaHcTse. [losip-
Hasl CUCTEMa KOOpJUHAT.

7. Bekrtopsl. JIuHeliHble onepanuy HaJl BekTopamu. JIMHEHO He3aBHcHMBbIE BEKTOpPHI. basuc,
pasnoxenue no 6aszucy. Ilpoexknuu BekTopa Ha ocu KoopauHar. KoopauHaTel BeKTOpa.
JlnvHa BEKTOpa U HANPABISAIOMIKME KOCUHYCHI. Y CIIOBUS KOJUIMHEAPHOCTH BEKTOPOB.

8. CkansipHOe NpPOHM3BEJECHUE BEKTOPOB M €ro CBOWCTBA. YTOJI MEXIY BEKTOpaMH. YCIOBHE
MEPIEHIUKYISIPHOCTH JBYX BEKTOPOB. MEXaHWYECKUN CMBICI CKAJSIPHOTO IPOU3BEICHHUSL.

9. BekTopHOe mpou3sBefeHre BeKTOpOB. OCHOBHBIE CBOWCTBA U BBHIYMCIICHUE Yepe3 OIpeelu-
Tenb. ['eoMeTprudeckoe NpUI0KeHNE BEKTOPHOTO MPOU3BEACHUS.

10. CmemanHoe npousBeieHue BeKTOpoB. OCHOBHBIE CBOWCTBA M BBIUMCIIEHHE Uepe3 olpejie-

autens. KommnanapHOCTe TpEX BEKTOPOB. ['eoMmeTprnyeckoe NPHIIOKEHUE CMEIIaHHOTO

IIPOU3BEICHUS.

w

Oo0pasen OusteTa K py0eskHON aTTecTalun

1. Haiitu npoussenenue matpuil A*B, ecnu:

-2 3 5 2
A=  B=
5 -6 4 -7



10.

2

3

2. PemuTh cucTteMy IMHEHHBIX ypaBHEeHU MeTo0oM Kpamepa unu ["aycca:
X, +2X, +3X3 =5,
2% — Xy — X3 =1,
X, +3X, +4X; =6;

3. HaiiTu xoHeI BeKTOpa g = {1;,—1;3}, €l ero Hauano B Touke M(3;1;2).

YHpOCTHTE BBIPAKEHHE: (25 +36)>< (5+ 26)
5. Haiitu 066éM mupamuael ABCD, ecm:  A(3; 2; 11), B(0; 3; 13), C(4; 3;9), D(3; 3; 1).

Bropasi arrecranus
Bonpocsl 111 KOJIOKBHYMA (TEKYILIHI KOHTPOJIb)

. IIpsiMas Ha T10cKOCTH. PasinuHble BUbI ypaBHEHMM NIPSIMOM Ha IJIOCKOCTH. YTOJI MEXAY Hpsi-
MBIMH. Y CIIOBUS NEPHEHAUKYISIPHOCTH U MAPAJUIEIbHOCTH NpAMBIX. PaccTosiHME OT TOYKHM 10
IPSAMOM.

. KanoHnyeckue ypaBHEHHsI KPUBBIX BTOPOTO HOPs/IKA: OKPYXKHOCTH, 3JUIUIICA, TUIEPOOIIbI, Ma-
pabobL.

. YpaBHEHHs IUIOCKOCTU U MPSAMOW B MPOCTPAHCTBE. YTOJ MEXAY NPSIMBIMU. YTOJI MEXKIY Ips-
MOH ¥ IUIOCKOCTHIO. Touka nepecedeHus npsiMoi U INIOCKOCTH.

. Ipenen ¢ynkuuu B Touke. [Ipenen pyHkM Ha OECKOHEYHOCTH. OpHocTOpOoHHME — Tpene-
761, OrpaHUYeHHOCTh (PYHKIUH, UMEIOIIEH TpeIe.

. beckoneuno Gomnpinas 1 6eckoHeYHO Majas (PYHKIMU U CBA3b MEX1y HUMH. Paznoxenue GpyHK-
UM, UMEIOIIEH TpeIes, Ha MOCTOSHHYIO M OECKOHEYHYIO MaJYIO.
. |0 o0 y
. OcHOBHBIE TeOpeMBI O Tipeaenax. PackpeiTue HeonpenenenHocre | — | u | — | IlepBbiid 3ame-
o0

YaTeJIbHbIN MpeET.

. Uncnossle nocnenosarenbHocTu. [Ipenen nmocnenosarenpHocTU. CyliecTBOBaHME NPEAENa MO-
HOTOHHOW OTpaHUYEHHON mocneaoBaTenbHOCTU. Yncno e. Harypanbabie sorapudMel.

. CpaBHeHHe OECKOHEYHO MajbIX. DKBHBAJCHTHbIE OECKOHEUHO MaJible. 3aMeHa OECKOHEYHO Ma-
JIBIX 9KBUBAJICHTHBIMU NPU BBIUKCIEHUH MIPEIETIOB.

. HenpepeiBHOCTH (hyHKIIMM B TOUKe. TOUKM pa3pbiBa GYHKIHU U UX KJIacCH(pUKAIIUSL.
HenpepriBHOCTh QyHKIIMN Ha oTpe3ke. CBOWCTBAa HEMPEPBIBHBIX HA OTpe3Ke (DYHKIUH: OrpaHu-
YEHHOCTh, CYILECTBOBaHHWE HaMOOJBIIET0 W HAaMMEHBIIEro 3HAuY€HUH, CyIIecCTBOBaHHME IpOMe-
KYTOYHBIX 3HAYCHHH.

Oo0pa3zen Oustera Kk py0exkHOM aTTecTaAMU

. CocTaBUTh ypaBHEHHUE IIOCKOCTH, TPOXOISAIIEH YEPE3 TPU 3aJaHHBIC TOUKU
M, (=3;0;1), M,(0; 2; 3), M5(3;1; —-1).

. CocTaBHTh ypaBHEHHUs NPSAMOH, mpoxozsmed depe3 Touky M, (2;—3;5), meprneHIUKyIIpHO
MIIOCKOCTH 3X —5y—72+2=0.
- 2x® 1 .. s - Wx-1- - (x-1)*
. Haiitu mpenensr: 1) lim X+—5X+, 2) lim SmSX, 3) lim X—ll, 4) lim Xz )
x—0 7x3 + X +10 x—0 2X X2  X— x—o0\ X + 3

TeopeaneCKne BOIIPOCHI, BBLIHOCUMbIC HA IK3aMECH

DJIeMeHThI JIMHEHHOM U BEKTOPHOH a/Iredpbl, aHAJIUTHYECKAs TeOMeTPUSA

1. OcHoBHBIE CBOICTBa ONIPENEIUTENEH.
2. BrBog ¢popmyn Kpamepa niist pemieHusi CUCTEM JIMHEHHBIX YPaBHCHHH .



Meron [Maycca pemenus CUHCTEM JTMHEWHBIX YPaBHEHUM.
MartpuuHslii crtoco0 penieHus: CUCTEM JIMHEHHBIX YPAaBHCHHI.
BriBo popmMyIibl B KOOpAMHATHON (OpME ISl CKAISIPHOTO IPOU3BEICHHUS BEKTOPOB.
BriBoa ycnoBuil napaaiebHOCTH U YCIIOBUS EPIICHIUKYISIPHOCTH ABYX BEKTOPOB.
BriBo popmMyIibl B KOOpAMHATHON (OpMeE IJisi BEKTOPHOT'O IPOU3BEICHHUS BEKTOPOB.
BriBoa hopmyiibl B KOOpAUMHATHOM opMe 17151 CMEIIAaHHOTO ITPOU3BEICHUS BEKTOPOB.
JlnuHa BekTopa (BBIBOJ ()OPMYIIBI B KOOPAMHATHOU (opme).
0. BeiBon ypaBHeHHsI IPAMOIi, MPOXOASILEH Yepe3 33JaHHYI0 TOUKY MEPHEeHIUKYISIPHO HOpMallb-
HOMY BEKTOPY IIPSMOM.
11. BeiBox 00111er0 ypaBHEHHsI MPSIMON Ha TIJIOCKOCTH.
12. BeiBoj, ypaBHEHHs MPSIMOi, TPOXOAALICH Yepe3 3aJaHHYI0 TOUKY MapaijebHO HaIrpaBIIsiio-
IeMy BEKTOpPY HPSIMOH.
13. BeiBoj ypaBHEHUS NPSMOH, MPOXOSIIEH uepes ABe 3aJaHHbIC TOUKH.
14. Tlepexon oT ogHOM (HOPMBI ypaBHEHUS MIPSIMOH K Apyroi Gopme.
15. YpaBHeHHE IOCKOCTH, MPOXOAIIEH Yepe3 3aJaHHYI0 TOUKY MEPIEeHANKYISIPHO HOPMATbHOMY
BEKTOPY (BBIBOJ).
16. Obmiee ypaBHEHHE TUIOCKOCTH, YPaBHEHHE TUIOCKOCTH B OTPE3Kax; MOCTPOCHUE TIOCKOCTH.
17. Yron Mmexay AByMs INTIOCKOCTSIMH.
18. YcnoBust mapamiebHOCTH M YCIIOBHE IEPIECHINKYISIPHOCTH ABYX IIOCKOCTEH (BBIBOT).
19. YcnoBue nepeceueHus TpexX MIOCKOCTEH B OJTHOM TOUKE.
20. YpaBHeHHE MIOCKOCTH, MPOXOAIIEH Yepe3 TPH 3aJaHHbIE TOYKHU (BBIBON).
21. KanoHHMuecKre ypaBHEHUS MPSAMOI B IPOCTPAHCTBE (BBIBOJ).
22. [lapameTpuyeckne ypaBHEHUS IPSIMOM (BBIBOJ).
23. YcnoBus mapaieIbHOCTH U MEPIEHIUKYISIPHOCTH MPSMBIX B IPOCTPAHCTBE.
24. Yron Mexay NMpsIMOM U IJIOCKOCTBIO. Y CIIOBHUS MapajUIeTbHOCTH U NMEPIIEHANKYISIPHOCTH TPS-
MOH U TIOCKOCTH.
BBenenue B MaTeMaTHYeCKHid aHAJIN3

BOO~NO U A~W

25. [Ipenen GyHKIMU OPU X —> +90, X —>—00, X —> X .
26. beckoHeuHo Mainble GyHKIUM. OrpaHnueHHble QyHKIUU. beckoHeuHo Oombine GYHKINN U UX
CBSI3b C OECKOHEYHO MaJIBIMU (PYHKIIUSMHU.

N N 0
27. OCHOBHEIE TCOPEMBI O IIpcaciIax. PaCKpHTI/Ie HCOIPCACIICHHOCTCHU BU 1A 6,

8|8

28. IlepBbliil 3ameuarenbHbIi npenen. CpaBHeHHE OECKOHEYHO MAaJIbIX.

29. Bropoii 3ameuaTeNbHbIN mpeied.

30. CpaBHeHHE OecKOHEYHO MajbIX (QyHKIUH, DkBUBaJeHTHbIEe QyHKIMN HenpepbhlBHOCTH QyHK-
uuu. Touku paspeiBa 1 ux knaccudukanus. CBoiicTBa HENPEPHIBHBIX PYHKIIMMN.

O0pa3en 3K3aMeHAMOHHOT0 OMJIeTa
Bapuanr Ne 0
1. BekTopHO€E npou3Be/IeHHE BEKTOPOB, ONpeeTIeHNE, CBOMHCTBA, TEOMETPUUYECKHI CMBICI.

2. Pemmth cucteMy ypaBHEeHHH 13X, + 2X, +2X3 =1,
X —2X, + X5 = 2.

3. Jlausl koopauHathel Touek: A(3; —3; 0), B(14; 2; —7), (0; —1; 3). Haiitu AB- AC, ABx AC .
4. Nansl Touku Ha riockoctu: D(—13), K(4,—2). CocTtaBuTh 00111e YpaBHEHUE MPSIMOM, TPOXOs-
LIEH Yepe3 OTU TOUKH, IIPUBECTH €70 K BUY B «OTPE3Kax» U IMOCTPOUTH IIPIMYIO.
o2
ﬂ :2) lim &YX 2-Vx. : 3) lim X+—2X+1 4) Iimm.

5. Haiitu ipegenst: 1) lim 3 >
X +3x+42 x50 4X

>3 9_x2 x—>4 X— X—0 4X



OneHo4vHbIe cpeacTrsa IJd BTOPOro ceMecrpa
HepBaﬂ arrecranusa

Bonpocskl 111 KOJJIOKBHYMA (TEKYIIIMH KOHTPOJIb)
1. Omnpenenenune mnpou3BOAHON (YHKIMHM, €€ MEXaHHYECKHH U TeOMETPUYECKHH CMBICII.
VYpaBHeHUs KacaTeJIbHOW U HOPMAaJIH.
Huddepernnman ¢GyHKIMM U €ro TeOMETpUYEeCKUid CMbIca. VHBapuaHTHOCTH  (OPMBI
muddepennmana 1-ro mopsiaka.
. Ilpon3BOIHBIE OCHOBHBIX 3JIEMEHTapHbIX (yHKUMH. [IpaBuna nuddepeHnupoBaHus.
. [IponsBoHas cioxuoit hyakuun. Jlorapuhpmuueckoe auddepeHunpoBanue.
. duddepennupoanne QyHKIINH, 3aJaHHBIX B TAPAMETPUICCKON U HEIBHOU (popmax.
. [IpousBoaubie u AudQepeHuanb BEICIINX MOPSIKOB.
. IIpaBuno Jlonurans.
. Teopembr ®epma, Poms, Jlarpamka, Komu o nuddepeHimpyeMbix GyHKIHSIX.
. UccnenoBanne pyHKIMHU C TIOMOIIBIO NEPBOM MPOU3BOAHOM: HEOOXOAUMBIC M JJOCTATOYHBIE yC-
JIOBHS BO3pACTaHUs M YObIBaHUS (QYHKIIUU.
10. Makcumymbl 1 MUHEMYMBI QpyHKIHH. HeoOXoauMoe u 10CTaTOYHOE YCIIOBHS CYIIECTBOBAHUS
AKCTpeMyMa.
11. Acumnrotsl rpaduka GyHKIHU.

»

O© 00 ~NO Ol W

OO0pa3sen Onitera k py0exHOH aTTecTaAMU

1. Haiitn nponsBoublie GyHKImii: 1) y =5x* + 2 —% +3, 2) y=cos?2x, 3) y=x3.e™¥,

3[X2 X
4) xy? +x% +y? =0.
2. Haiftu npenens! GyHKINHN, TONIB3YSCH paBuiioM Jlonurars:

7x% —2x% + 4x . e
. 6) lim& %
x—0 In(1+x)

a) lim
) xon  2x°+5
2

3. HaliTn 5KCTpeMyMBI U HHTEPBAIILl MOHOTOHHOCTH (DyHKIHH Y = — 1
X —

2X+1

4. HaiiTn acumMnToThl rpaduka GyHKuuu y = — —.
X

Bropas arrecrauus

Bonpocs! 1151 KOJUIOKBHYMA (TeKyIIHH KOHTPOJIb)
1. BeinykiocTh, BOTHYTOCTh U TOUKHU Neperuda rpaduka ¢pynkiun. Heodxoaumoe u groctatouHoe
YCIJIOBUS CYLIECTBOBaHMSI TOUEK reperuoa.
OOm1as cxema uccie1oBaHus (QYHKIIMM U TIOCTPOEHUS TpaduKa.
OYHKIMH HECKOJIbKUX MepeMeHHbIX. O0sacTh onpeaeneHus. JIMHUM ypoBHsL.
IIpenen u HeMpepBHIBHOCTH (DYHKIIMN HECKOIBKUX MEPEMEHHBIX.
YacTHble MPOU3BOIHBIE IEPBOTO U BTOPOT0 MOPSAAKOB (QYHKIIMH JIBYX ITEPEMEHHBIX.
[Monublit muddepeHran u ero UCrojib30BaHue B MPUOIMKEHHBIX BbIUMCIEHUSIX. MIHBapHaHT-
HOCTh (hOpMBI TTOJTHOTO TudepeHmmana.
KacarenbHast I10CKOCTh 1 HOpMaJb K IOBEPXHOCTH.
YacTHble POU3BOIHbIE U MOJHBIE AU((epeHIInabl BEICIINX MOPSIKOB.
HesBuble pyHKIMU 1 UX AU PepeHInpoBaHUE.
10. TIpowmsBomHas Mo HampaBieHUIO. [ pagreHT.
11. DxcrpemyMm (yHKIMM ABYX NepeMeHHbIX. Heo0XoauMble U JOCTaTOUHBIE YCIOBUS CYILIECT-
BOBaHUS IKCTpEMyMa.
12. Haubonbiiee n HaMMEHbILEE 3HAUCHHSI (PYHKIIMH B 3aMKHYTOH 00JIaCcTH.

ook owm

© oo~



Oo0pasen OusteTa K py0esKHON aTTecTalluu

1. HaiiTi ¥ IOCTPOMTH 06IACTS ONpeeneHns GyHKIHH Z =+/9— X2 —y? .

2 2
. . X°-4
2. Haiitu npenen pyHKIMU ABYX MEPEMEHHBIX IIm—y
x»% X — 2y
y—.

2
3. Mana pynkums Z = xY. [Tokazatp, 4TO y; Z
X

0z
—(1+yInx)—=0.
@+ynxZ

4. Haiitu mpou3BoHYyI0 GyHKIMH U = xy223 B Touke P(5;1;2) no HampaBiIeHHIO OT 3TOH TOUKH K

touke B (7;-13).

Teopeanecmle BOIIPOCHI, BLIHOCUMBIE€ HA IK3aME€H

JAu¢pdepenunanbHoe ucuuciaeHne GyHKuii 01HON nepeMeHHOH
1. Ompenenenve npou3BOAHOM (YHKIUH, €€ MEXAaHWYECKUH U TE€OMETPUYECKUN CMBICIL
YpaBHEHUs KacaTeJIbHOU U HOPMAJIH.
2. Juddepennman ¢GyHKIMH U €ro TEOMETPHUUECKUH CMbIcH. MHBapumaHTHOCTH (HOPMEI

muddepennmana 1-ro mopsaka.

[Tpou3BoHBIE OCHOBHBIX AlIeMEeHTapHbBIX (yHKIui. [IpaBuna nuddepenunpoBanms.

[IpousBonnas cnoxuoi ¢pynkiuu. Jlorapugmudeckoe nuddepeHurpoBanue.

HuddeperunpoBanue GpyHKIHH, 3aJaHHBIX B TApaMETPHUECKON U HESIBHOM (popmax.

ITpouzBosHbie U 1uddepeHIanbl BEICIIMX MOPSIKOB.

[IpaBumno Jlonurans.

Teopemsr @epma, Poms, Jlarpanxka, Ko o nuddepentupyeMbix GyHKINAX.

HccnenoBanre GyHKIMHM C MTOMOMIBIO TTEPBOW MPOM3BOIHON: HEOOXOAWMBIE U JOCTATOUYHBIC

YCJIOBHS BO3pACTaHUs U YObIBaHUS (DYHKIIHH.

10. Makcumymbl 1 MUHUMYMBI QyHKIHH. HeoOxommmoe M J0CTaToOuHOE YCIOBHUS CYIIECTBOBA-
HUS SKCTpEMyMa.

11. AcumnTotsl rpapuka GyHKIUY.

12. BeinykiocTb, BOTHYTOCTh M TOUKH Iepernda rpaduka ¢pynkunn. Heobxoaumoe u rocraToy-
HOE yCJIOBUSI CYIIECTBOBAHMS TOUYEK Tepernoa.

13. OO6mias cxema uccienoBaHust QyHKIMM U IIOCTPOEHUS TpaduKa.
DYHKIMU HECKOJIBKUX NMepeMeHHbIX

14. ®yHKIUM HECKOJIBKUX NepeMeHHbIX. O0macTh onpenenenus. JIMHuM ypoBHS.

15. [Ipenen u HenpepbIBHOCTH (PYHKIIUN HECKOJIBKUX MEPEMEHHBIX.

16. YactHble mpoN3BOIHBIE IEPBOTO U BTOPOT'O NOPSIKOB (DYHKIIUHU JIBYX IIEPEMEHHBIX.

17. Tonueiii nuddepennuan u ero UCHOIb30BaHUE B MPUOIMKEHHBIX BBIYUCIEHUAX. VHBapu-
aHTHOCTH ()OpMBI TTOTHOTO Auddepeniuana.

18. KacarenpHas TIIOCKOCTh M HOPMaJTb K TIOBEPXHOCTH.

19. YactHble mpon3BOIHBIE U MOJIHBIE AU (epeHIInabl BHICIINX MOPSAKOB.

20. HesBHble QyHKINHU 1 uX quddepeHImpoBaHue.

21. TIpousBonHas no HarpasieHHo. [ paanueHT.

22. DkctpeMyM (QYHKIHH JIBYX MepeMeHHbIX. HeoOXoauMble M JT0CTaTOYHBIE YCIOBHUS CYIIECT-
BOBaHMS HKCTPEMyMa.

©COoN AW

O0pa3en 3K3aMeHAMOHHOT0 OnJIeTa
Bapuant Ne 0
1. TIpousBonmHas GyHKIUH, €€ TECOMETPUUECKUNA U PU3UUecKuil cMbIci. [Ipon3BoAHbBIE CyMMBI,
IIPOU3BENCHNUS, YACTHOTO.



2. Haiitu npousBoHble QyHKUIUN: a) Yy = 2% tgIn3x;06) y= e (5x - xg);

X = arctgt,

y=t2/2,

3. HaiiTi yacTHBIe IPOU3BOHBIC BTOPOTO MOPSIIKA (PYHKINHU JABYX NEPEMEHHBIX
7=3x> +5x%y* —e’.

1 '
B) y=——%x° +2x' +8; 1) y'=? 0)xX’-Iny+y*=0, y,=?
X

4. Haiitu o6macts onpenencuus Gpynxmun z = In(3x? -5y +2).

OuneHoYHbIE CPEACTBA 1JIsl TPETHET0 ceMecTpa

IlepBas aTrTecTanus
Bonpocskl 111 KOJJIOKBHYMA (TEKYIIMH KOHTPOJIb)

1. Tlonsatue nepBooOpa3Hoii. Heonpenenénuplii MHTErpal ¥ ero cBoicTBa. Tabmuia Heorpee-
JEHHBIX UHTErPAJIOB.

OcCHOBHBIE METO/IbI UHTETPUPOBAHUS: HEMIOCPEICTBEHHOE UHTEIPUPOBAHNE, METOJ] HUHTETPUPO-
BaHU MO/IBEICHUEM 0] 3HaK U depeHrana, MeTo ] 3aMEHbl TepeMEeHHON
HHTerpupoBanue 1o 4acTsiM B HEOIPEAEIEHHOM UHTETpaJIe.

Pa3nioxeHne MHOro4YsIeHa Ha JIMHEWHBIE U KBaIPaTHbIE MHOKUTEIIH.

Tunsl npocTeimux 1podeil U NX UHTErPUPOBAHHUE.

WHTerpupoBanue paliMOHAIbHBIX JpOo0Oei METOIOM Pa3JIoKEHHs Ha IpOCTenIe Apoou.
WuTerpupoBanue NpoCTEHIINX UPPALMOHATBHBIX (QYHKIUH.

WHuTerpupoBanue TPUroHOMETPUUYECKUX (QYHKIMH, YHUBEpCcallbHasi TPUTOHOMETPUYECKas 101~
CTaHOBKA.

N

N AW

Oo0pa3sen Oustera Kk py0ekHOH aTTecTAlMU

Haiitu cnegyronme nHTErpasbl:

X 5 8 A .
) |3 —COSZX+;—102/F—4 d; 6 [ex; B [(Bx+1) e*dx;
xdx (x-5)dx
F)Iﬁ, H)Im, e)jCOS3XCO$9XdX.

Bropas arrecranus

Bonpocsl 11 KOJUIOKBUYMA (TEKYLIIMH KOHTPOJIb)
1. 3apauu, npuBOJAIINE K MOHATHIO ONpPeAEIEHHOr0 nHTerpaia. OnpenenéHHbIil MHTErpail 1 ero
CBOMCTBA.
®opmyna HeroToHa-JleiiOHua. 3aMmeHa nepeMeHHON B ONpeeIEHHOM HHTETpale.
@opMysia HHTETPUPOBAHUS IO YACTAM JUIs ONPEAEIEHHOTO HHTETpaa.
[Tpunoxenus onpenenéHHOro HHTErpaa: BEIYUCIECHHE TUIOIMAIeH MIOCKUX (GUTyp, BBIYHCIIE-
HUE JJIUHBI JYyT'H KpUBOH, 0OBEMOB Tell.
Hecob6cTBenHble nHTErpabl. IHTErpaisl ¢ 0eCKOHEUHBIMU NIpeeiaMi HHTETPUPOBAHUS.
WHuTerpansl OT HEOrpaHUYEHHBIX (PYHKIIUH.
Huddepenunanbuble ypaBHEHU: onpeaeienue, nopsaaok 1Y, pemenue /Y.
JuddepennnanbHoe ypaBHeHUE 1-ro nmopsaka: onpezeseHue; o0liee U 4aCTHOE PelIeHHUs.
Teopema cymiecTBOBaHUS U €IMHCTBEHHOCTH pemieHus A Y 1-ro nopsiaka.
9. NV c pa3aenstonMucs NepeMEHHBIMH: OTIPE/ICTICHNE U MTOPSIOK PEIICHMUS.
10. Opmnopoansie 1Y 1-ro mopsiika: onpeneneHue U Nopsi0K pPelieHusl.
11. JIuneitasie 1Y 1-ro mopsiaka: onpeaeieHne U MOpsIOK PeIieHusI.
12. TIpocreiiine ypaBHEHHsI BTOPOTO MOPsIKA, JONYCKAIOUIHE MOHWKEHUE TTOPSIKa:
13. Jluneitasie ogHOpoaHBIC JIY 2-TO TOpsIIKa: TEOpeMa O CTPYKTYPE €0 pelieHus
14. Heopnopoausie nuHelHbIe /1Y 2-T0O mopsaka: TeopemMa 0 CTPYKTYpe OOIIero pemeHus

Awn

o Noa



15. Jluneitnsle ogHOpoaHble 1Y 2-T0 MOpsIKa ¢ MOCTOSTHHBIME KOd(pGUIIMeHTaMU. XapaKTepu-
CTHYECKOE YpaBHEHHE U CTPYKTypa OOLIETro perieHus

16. Jluneitabie HeogHOpPOAHBIE [IY 2-TO HOpsAKA C MOCTOSHHBIMU KO3 PUIIHEHTaMU CO CIeIUaTb-
HOM MPaBOM YaCThIO

Oo0pa3zen OusteTa K py0esKHOM aTTecTAlUU

1 e
1. HaiiTu onpejencHHbIe HHTErPabl: a) I (Zd—XA'; 6) ICOSS X sin x dx.
0 0

3)

~+00
y 5 In x dx
2. Haiitn HecOOCTBEHHBIN MHTETPAIT: I E—

1
’

3. Haittu pemenns Y: a) Xy —y'—Xxsin y_ 0; 6 (L+Xx)y"+y +1=0.
X

TeopeaneCKne BOIIPOCHI, BLIHOCUMbIC HA 9K3aMCH

HNuTerpasbHoe ncuncienue GyHKuuii 01HON nepeMeHHOH

1.  Tlonsrue nepBooOpasHoii. Heonpenenéuuplii nHTErpan u ero cBoiictea. Tabiuia Heonpee-
JEHHBIX UHTErPAJIOB.

2. OCHOBHBIE METOJIbI MHTETPUPOBAHUS: HEITOCPEICTBEHHOE HHTETPUPOBAHUE, METOJ] HHTETPH-
pOBaHUs MOABEIEHHEM O] 3HaK AuddepeHnana, MeTo]] 3aMeHbl nepeMenHoi 3. urerpu-
pOBaHME I10 YACTSIM B HEOIIPEIEIEHHOM UHTETpalle.

3.  Pa3znoxeHue MHOrouieHa Ha JIMHEHHbIC U KBapaTHbIe MHOXKUTENU. VIHTerpupoBaHue pa-
IMOHANBHBIX ApoOei. Turbl npocTedmmx qpodel U MX HHTETPUPOBAHUE.

4.  HHTterpupoBaHHe pallMOHAIBHBIX Ap0OEi METOIOM pa3fioKeHHsl Ha mpocTeiimue 1poou. Uu-
TErpUPOBAHUE MTPOCTEHIINX UPPALIMOHATBHBIX (PYHKINH.

5. HHrerpupoBaHHE TPUTOHOMETPUUECKUX (DYHKIIMH, yHUBEpCalIbHAas TPUTOHOMETpUYECKast
ITOJICTaHOBKA.

6.  3amaun, NpUBOASIIME K IOHATHUIO ONpeesIEHHOrO HHTerpana. OnpenenéHHblid HHTErpal U
€ro CBOMCTBA.

7. ®opmyna Herorona-JIelOHuna. 3aMeHa nepeMeHHOI B onpeieIEHHOM HHTerpaJe.
8.  dopmyna HHTETPUPOBAHUS IO YACTSIM LTS OTIPEACIEHHOTO HHTETpajIa.
9.  IlpwuioxeHus onpeaenEéHHOTO HHTETPpalia: BHIYUCICHNE TUIOMAIEH TUIOCKUX (PUTYp, BBEIYHUC-

JIEHUE JJIUHBI 1yTH KPUBOH, 00BEMOB Tell.

10. HecoOGcTBennbie nHTETpaibl. IHTETpaibl ¢ 0ECKOHEYHBIMHU MPE/IeIaMi HHTET PHPOBAHUSI.

11. HWHTerpansl OT HEOrpaHUUYEHHBIX (QYHKIIHH.
JAu¢pepenunanbHbie YypABHEHUSA

12.  JIuddepennuanbable ypaBHEeHU: onpeaeneHue, nopaaok Y, pemenne J1Y.

13. JuddepennmansHoe ypaBHeHHE 1-T0 MOpsaKa: onpeeneHne; o0ee 1 9aCTHOE PeIICHHS.
16.Teopema cy1iecTBOBaHUS ¥ €IMHCTBEHHOCTHU pemieHus 1 1Y 1-ro nopsaxka.

14. 1Y c pa3pensouMucs nepeMeHHbIMU: ONpeesIeHUE U MOPSII0K PEeLIeHUs.

15.  Opnopognsie /1Y 1-ro nopsaka: onpeaeaeHue 1 MopsoK pereHHs.

16. Jluneiinsie 1Y 1-To mopsaka: onpeeieHue U MOPSIIOK PeIIeHusI.

17.  JIuddepennuanbable ypaBHEHHUs 2-T0 MOPSAIKA: ONpeAeseHHe, BUI O0IIEro PELIeHUs; Teope-
Ma CYIIECTBOBAHUS U €JMHCTBEHHOCTH PEIICHHUS.

18. IIpocreiimme ypaBHEHHsI, JOMYCKAIOIINE TOHMKEHNUE TOPSIIKA:

19. Jluneiinbie /1Y 2-T0 mopsiaka: HEOJHOPOIHBIC U OJTHOPOIHBIE YpaBHEeHH. Teopema cymiecT-
BOBAHUS U €IMHCTBEHHOCTHU PELICHUS

20. Jluneitasie ogHOpOoaHbBIE JIY 2-TO mopsiKa: TeopeMa 0 CTPYKTYPE €ro peuieHus

21. Heoannoponusie nuHeiHbIe /1Y 2-ro mopsijaka: TeopemMa o CTPYKType OOLIero pereHHs



22. Jluneitnple onHopoaHbie JIY 2-ro mopsaka ¢ mocTOSHHBIMU K03 duunenramu. Xapakrepu-
CTHUYECKOE YPaBHEHUE U CTPYKTYpa OOIIEro pelieHus

23. Jluneiinpie HeoqHOpoAHbIE 1Y 2-r0 mOpsiiKa ¢ TOCTOSHHBIMU KOG (GUIIMEHTAMH CO CIICIH-
aJILHOM MPaBOM YaCThIO

Oo0pa3zen 3K3aMeHALMOHHOT0 OnJieTa

Bapuant Ne 0
1. [TepBooOpa3nas. HeonpeaenéHuslii HHTETpaji M €ro cBolcTBa. Tabauiia HeonpeaenéH-
HBIX MHTErpajaoB. HemocpeacTBEHHOE MHTETPUPOBAHHUE.

2. Haiitu uHTErpabI: l)J‘(X5 —%+§/F)dx; Z)IxCOSxdx; 3) I%dx;
X

5x* +16
2 9
ax . X
9 [%: 5 [
X 2 Vx-1
+00
4. BeluncnnTh HECOOCTBEHHBINH MHTETPAN WIIK YCTAHOBUTH €I0 PACXOMMOCTb: I .
1
X ’ X . ! X y .
5. Pemuts muddepennuanbubie ypaBHeHus: 1) (1+e )yy =e’,y0)=1; 2) y——==;
y X

)V +x2y=x%; 4y +2y'=x>+2.

OueHo4YHBbIE CPeACTBA IJIsl YeTBEPTOr0 ceMecTpa
IlepBasi atTecTanus
Bonpocsl 11 KOJUIOKBUYMA (TEKYLIIMH KOHTPOJIb)
1. YwucnoBsie psisibl, YaCTHYHASI CyMMa Psijia, TOHATHE CXOAUMOCTH M PACXOAMMOCTH YHCIOBOTO
psina, HE0OOXOAUMOE YCIIOBUE CXOAMMOCTH.
[Ipumepsl CXOAAMMUXCS U PACXOASALIUXCS PALOB.
JlocTaTo4yHbIe MPU3HAKKA CXOAUMOCTH 3HAKOIOJIOKUTEIbHBIX PsiAoB. [[pu3HaKku cpaBHEHUS.
JloctaTounsie mpusHaku cxoaumocTu Jlamambepa, Komrm.
3HaKoInepeMeHHbIE U 3HaKOUYEpeNyIoLnecs psbl, Mpu3Hak JleioHua.
JlocTaTOUYHBIN MPU3HAK CXOAMMOCTH 3HAKONIEPEMEHHBIX PSJIOB, a0COMIOTHAS U YCIOBHAS CXO-
JTUMOCTH PsIIOB, CBOMCTBA a0COJIFOTHO CXOJISIIIUXCS PSIOB.
7. Crenennble psagpl. Teopema Aberns. Pamyc, nuaTEepBat 1 00J1acTh CXOJUMOCTH CTETIEHHOTO Psijia.
Oo0pa3sen Oustera Kk py0ekHOH aTTeCTANMHU

12+3+4+5

SRR SN

1. Hanucare oOmuii uneH psna 53v23 84 65 26
N e Sy L
2. WccremoBaTh Ha CXOAMMOCTD YUCIOBBIC Psbl: 1) Y 0 2) X— 3 XD .
n—13" + n1n ) 4[5

Xn
\/ﬁ.

Bropas arrecranus

o0
3. HaiiTi 061acTh XOAMMOCTH CTETIEHHOTO psiaa z
n=1"

Bonpocs! 1151 KOJUIOKBHYMA (TeKyLIHH KOHTPOJIb)

1. Kuaccudukanus coObITHIA: T0CTOBEpHBIE, HEBO3MOXHbBIE, cllydaiiHble coOObITHS. COOBITHSA: CO-
BMECTUMBIE I HECOBMECTHUMBIE; PABHOBO3MOJKHBIE; 3aBUCUMBIE U HE3aBUCUMBIE; IPOTHUBOIIO-
JIOXKHBIE; TTOJIHAS TPYIIa COOBITUH.

2. Knaccuueckoe omnpeeseHue BepoSTHOCTH COOBITHS; €ro CBOIMCTBA.
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9.

10.

11.
12.
13.

14.
15.
16.

17.
18.

Anrebpa coObITUiA. Y c0BHas BeposITHOCTh. [IponsBenenue u cymma coObituid. Teopembl ym-
HOKEHUS U CJI0KEHUS BEPOSITHOCTEH.

®opmyia nonaHou BepossTHocTH. PopMyiibl balieca.

Cxema mOBTOPHBIX HE3aBUCUMBIX UcTibITaHuil. @opmyisl bepnymum, Jlamnaca u [lyaccona.
Canyuaitnsie BennuuHbl: quckpetHsie (JICB) u nenpepriBabie (HCB). UncnioBelie xapakrepu-
CTHKU CIIy4allHbIX BEJIHYUH:

bunomuansnoe pacnpenenenue CB.

DyHKIMSA pacipeieieHus U INOTHOCTh BepositHocTerd HCB.

Hopwmainbnoe pacnpenenenue HCB.

Oo0pa3zen Oustera Kk py0exkHOH aTTecTALMU

N3 100 usrorosnennbix Aeraneii 10 umerot nedekt. s npoBepky ObUTH OTOOPAHKI 5 AeTaei.
KaxoBa BeposITHOCTB TOTO, UTO CpeAi OTOOPAHHBIX JeTallel 2 OKaxyTcsi OpakKOBaHHBIMU?
[MapTus snextpudeckux sammnodek Ha 20% wu3roToBieHa nepBbiM 3aBojoM, Ha 40% - BTOpBIM
u Ha 40% - tperbumM. bpak cocramisier coorBeTcTBeHHO 1%; 0,5% u 0,6% mnpomykiuu 3THX
3aBOJ10B. HaiiTk BEpOSATHOCTH TOTO, YTO HAayJady B3SATas U3 MAPTUU JAMIIOYKA OKAXKETCS CTaH-
JIAPTHOM.

OXOTHUK, UMEIONINH 3 MaTpOoHa, CTPEIISIET 0 JUYH JIO TIEPBOTO MOMAIaHUs WK JI0 H3PACX0]10-
BaHUS BCEX IMATPOHOB. BeposTHOCTH MomajaHus MpH MepBoM BeicTpese paBHa 0,6; mpu kax-
JoM TocneayroieM BeicTpene ymenbinaercs Ha 0,1. CocTaBuTh 3aKOH pacrpe/ieleHHs Yuciia
MaTPOHOB, M3PACXOJOBAHHBIX OXOTHHKOM. HailTm MaTemarmueckoe OXXHIaHWUE M TUCTICPCHIO
3TOM CIIy4allHOW BEJIMYMHBI.

Teopeanecmle BOIIPOCHI, BLIHOCUMBI€ HA 3K3aMCH

Pannl

Yucnossle psiibl, YACTUYHASA CyMMa Psiia, IOHATHE CXOAUMOCTH U PACXOJUMOCTH YHCIOBOTO
psiia, HEOOXOJMMOE YCIIOBHE CXOAMMOCTH.

[IpuMeps! cxoasmuxcs U pacXOqAIIUXCsl PsAIOB.

JlocTaTo4yHble IPU3HAKU CXOAUMOCTH 3HAKOIOJIOKUTEIbHBIX psAa0B. [Ipu3Haku cpaBHEHUS.
JlocraTounsle npusHaku cxoaumoctu JlanamOepa, Komm.

3HaKoNepeMEeHHbIE U 3HaKOUepeayIouecs psibl, npu3Hak JleoHuma.

JlocTaTOUHBIN MPU3HAK CXOAMMOCTH 3HAKOIIEPEMEHHBIX PsJI0B, A0COJIOTHAS U YCIOBHAs CXO-
JMUMOCTH PsIIOB, CBOMCTBA a0OCOTIOTHO CXOJIAIIMXCS PSI/IOB.

Crenennsle psabl. Teopema Abens. Paauyc, natepBai u 001acTh CXOJUMOCTH CTEIEHHOTO Psi-
na.

OCHOBBI TEOPHHU BEPOSATHOCTEN U MATEMATHYECKON CTATHCTUKHU

Knaccudukanus coObITHIA: JOCTOBEpHbIE, HEBO3MOXKHBIE, CllydaiiHble coObITHA. COOBITHSA: CO-
BMECTHMBIE I HECOBMECTHMBIE; PABHOBO3MOYKHBIE; 3aBUCUMBIE U HE3aBUCHMBIE; TPOTUBOIIO-
JIOXKHBIE; TTOJIHAS TPYIa COOBITHH.

Knaccndeckoe onpezienieHue BEpOATHOCTH COOBITHS; €r0 CBOMCTBA.

Anrebpa coObITuii. YcinoBHas BepoaTHOCTh. [IponsBenenne u cymma coobituii. Teopemsl ym-
HOXXEHUS U CII0KEHUS BEPOSTHOCTEM.

®opMmyita nonaHou BepossTHOCTU. PopMyisl balieca.

CxeMa MoBTOPHBIX HE3aBUCUMBIX ucnbiTaHuil. @opmynsl bepryinm, Jlamnaca u ITyaccona.
Cayuaiinsie Bennuusbl: quckperHsie (JICB) u nenpepsiasie (HCB). Uncnosbie xapakrepu-
CTUKHM CITy4alHbIX BEJINYNH:

bunomunansHoe pacnpenenenue 1CB.

OyHKIMS pacnpeiesieHus U IOTHOCTh BepositHocTer HCB.

HopmansHoe pacnipenenenune HCB.

HopMmanbsnoe pacnpenenenne HCB.

JloBEpUTEIbHBIE HHTEPBAJIBI U1 OLIEHKU MAaTEMaTUYECKOTO OKUIaHHUS.
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Oo0pa3en 3k3aMeHALMOHHOT0 OMJIeTa
Bapuant Ne 0

3nakouepenyrommecs psaasl. Teopema Jleiionumna. Onenka octaTka psja.
B xopo0Oe 6 kpacHbIX U 4 cuHUX KapaHaama. Haynauy wusBiekaroT Tpu kapanpaama. Haiitu Be-
POSITHOCTB TOT'O, UTO JIBa UX HUX - KpPAaCHBIE.
B 00yBHYIO MacTepcKyto AJIsi pEeMOHTa MPUHOCAT canoru U Ty(au B cootHomeHnu 2:3. Bepo-
SITHOCTh Kaue€CTBEHHOT'0 peMOHTa /s caror paBHa 0,9, a nisa tydens — 0,85. [IpoBenena npo-
BEpKa KadecTBa OJHON mapbl 00yBu. OKazanock, 4To 3Ta napa o0yBH OTPEMOHTHPOBaHA Kaue-
cTBeHHO. KakoBa BEpPOATHOCTB TOTO, UTO 3TO a) carnory; 0) Tyhau?
0 nl © (_1)n
HccnenoBaTh Ha CXOUMOCTD YHCIIOBBIE PSIIIbL: Z - + 3 ;D .

n=1 n=0 VN

o0
. 2" x"
Haiitu 06;1acTh CXOAMMOCTH CTEIIEHHOTO PSa: Z >
n=1 n
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8. YueoHO-MeTOoaMUYECKOE 00eciedyeHrue TUCIUILINHBI

OcHoBHas1 JiuTEpaTypa

bepmant A. ®@., Apamanosuu 1. I'. Kpatkuii kypc maremarnyeckoro ananusa. — CII6.: M3na-
TeabcTBO «Jlauny, 2005.

Hanxko II. E., ITonos A. I'., KoxeBuukoBa T. f. Boiciias maTemaTuka B yrpaKHEHUsIX U 3aja-
yax: Y4e0. mocobue mis By3oB. — M.: OO0 «M3parensctBo ACT»: OO0, 2000. «M3narenscT-
BO «Mup u obpazoBanue», 2014.

Harancon, WU.I1. Kpatkuii kypc BbICIICH MaTeMaTUKH [ DIEKTPOHHBIN pecypc]: yueOHOe 1moco-
ome. — OnekrpoH. man. — CII6.: Jlams, 2009. — 728 c¢. — Pexum pgocryma:
http://e.lanbook.com/books/element.php?pll_id=283.

[Terpymko, .M. Kypc Beicieil maremaTuku. BBenenue B mareMatudeckuii ananus. Judde-
peHIMaIbHOe UcunciieHrue. JISKnu 1 MpakTUKyM [ DIeKTpOHHBIA pecypc]: yaeOHoe mocodue.
— Omnekrpon. paH. — CII6.: Jlaws, 2009. — 288 c¢. — Pexum pocrymna:
http://e.lanbook.com/books/element.php?pll_id=302.

Ilerpymiko, I.M. Kypc Briciieit matematuku. MHTErpaibHOe ncuncieHue. @yHKIIMU HECKOJIb-
Kkux nepemeHHbIX. Juddepennuansupie ypaBHeHus. Jlekunu u npakTukyM [DIEeKTpOHHBIN pe-
cypce] : yuebHoe mocodue. — DnekrpoH. aaH. — CII6.: Jlaup, 2008. — 606 c. — Pexum joc-
tyna: http://e.lanbook.com/books/element.php?pll_id=306.

ITucemennsiin J. T. Koncnekr nexkuuii mo Beicierd Mmaremaruke. [lomHeiii kype. — M.: Beicias
mkona, 2013.

Canpnos A. A. Kpatkuii Kypc BbIcI€ MaTeMaTUKy, TOM. 1, Tom 2. — ['po3HbIii, 2014.

JlonoIHUTeIbHAS JTUTEpaTypa

baraesa M. T. COopHUK 33734 110 TUHEHHON U BEKTOPHOI anredpe u aHAIMTUYECKOW TeoMeT-
puun.— I'posnswnii, UIIL TTHU, 2007.

Hamaesa JI. III., Martamesa X. [I. Meronudyeckoe mocodue mo u3ydeHuro pasaena «Psapi». —
I'posnsnii, UIIL I'THU, 2007.

Hamaesa JI. ., CocnambekoBa JI. C. Coopuuk 3amau. Juddepenuunanbuple ypaBHEHUS. —
I'poznsiii, UIIL I'THH, 2010.

MaromaeBa M.A., Hcaesa JI.M. [Ipaktukym no Beiciieit matemaruke. Yactp 1 (yueOHO-
METOINYECKOE MOCOOHEe ISl CTYACHTOB DIKOHOMUYECKHUX crieruanbHocTei). — ['posnsrit: WIIL]
I'THH, 2011.

MaromaeBa M.A., Ucaesa JI.M. IIpaktukym 1o Beicueii Mmatemaruke. Yactp 2 (yyeOHO-
METOJINYECKOE MTOCOOHE JIJIsl CTYAAGHTOB IKOHOMUYECKHUX crienuanbHocTel). — ['posnbrit: WUIIL]
ITHTY, 2014.

Maramesa X. I1., Cocnam6ekoBa JI. C. COOpHUK aTTeCTallMOHHBIX 3aJaHuil 10 Kypcy «Bpic-
mast matematukay Juis cneruansHocteid CK u [IU. — I'po3usrit, UTIL I'THU, 2009.

CanmoB A. A. Beicmias marematuka. YwucnoBble U (QYHKIMOHAIbHBIE pSIbl. YueOHO-
METOAMYECKOEe TTocoOue 1Mo u3ydeHuto paznena. — ['posusrit, UL TTHTY, 2013.

HNHuTtepHeT pecypcbl

Caiit kadenpsr http:// www.vm.ggntu.ru
http://www.alleng.ru/edu/math9/htm
http://plus.ru/books_mat.html
http://www.edu.ru



http://e.lanbook.com/books/element.php?pl1_id=283
http://e.lanbook.com/books/element.php?pl1_id=302
http://e.lanbook.com/books/element.php?pl1_id=306
http://www.alleng.ru/edu/math9/htm
http://plus.ru/books_mat.html

9. MaTepHaHLHO-TeXHI/I‘leCKOE odecreueHue ANCIUIIJINHBI

3a xadenpoii «Bpicmias u npUKIagHAs MaTeMaTUKa» B TJIABHOM Y4eOHOM KOpITyce 3aKpen-
JIeHBI JIeKIuoHHas ayautopus Ne 1-16, ayauropun aist poBeIeHUS TPAKTUYECKUX 3aHATHN
NeNe 2-08, 2-12, 2-27, 2-29, 2-31, 2-33, 2-35, GOJBIIMHCTBO U3 KOTOPHIX OCHAIICHO TaOIUIlaMH,
rpaguyeckuM MaTepHaloM, YepTeKaMH 10 JIMHEHHOH anreOpe, »IeMEeHTaM BEKTOPHOM anreOpsl,
aHAJTMTHYECKON TeoMeTpHH, Au(epeHInanbHOMY UCUUCIICHUIO (YHKIUNA OTHOW NEpEeMEHHOM, N H-
TerpajJbHOMY HCUUCIeHHIO. Ha kadenpe MMEI0TCS HHTEpaKTUBHAS JOCKA U TUATIPOSKTOP.
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