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1. Ileau u 33724 TUCIHHILTHHBI

MatemaTtuka SIBISICTCS CPEICTBOM pEIICHUS NPUKIATHBIX 337a4 W YHHBEPCATHHBIM S3BIKOM
HAyKH, a TAK)Ke 4acThi0 O0IIeH KyIbTyphl yenoBeka. [loaromy MaTemaTiueckoe oOpa3zoBaHue CleqyeT
paccMaTpuBaTh Kak BAKHYIO COCTABIISIFOIIYIO (DYHIAMEHTaIBHON MOITOTOBKY OaKaIaBpOB.

Heabio mMaremaTHueckoro obpa3oBaHus OakajaBpa SBISETCA: 00ydeHHE CTYACHTOB OCHOBHBIM
MOJIOKEHUSIM ¥ METOJIaM MAaTeMAaTHUKH, HAaBBIKAM IMOCTPOCHUS MaTeMaTHYECKHUX JI0KA3aTeIbCTB MyTeM
JIOTUYECKHUX PACCYKIEHUHM, METO/IaM PelIeHHs 331a4. DTOT KypC BKIIOYACT JTUHEHHYIO U BEKTOPHYIO
anredpy, aHATUTUYECKYIO TeoMeTpuio, nuddepeHmanbHoe HCUucieHne QyHKINA OJHON U HECKOJIb-
KHUX MEPEeMEHHBIX, UHTErpalbHOE HCUHCIeHue, AU depeHnanbHble YpaBHEHNs, OCHOBbI TEOPUU Be-
POSITHOCTEM M MATEMATUYECKOM CTAaTUCTUKHU, DJIEMEHTHI JUCKPETHOW MaTeMaTUKU. B TexHuueckom
YHUBEPCUTETE KypC MaTEMaTHKHU SIBIIsIETCS 6a30BbIM KypCcOM, Ha OCHOBE KOTOPOTO CTYIEHTHI JOKHBI
U3y4darh Apyrue GyHIaMEHTAIbHbIC TUCIUIUIMHBL, a TaKKe 00IIre MpodeCCHOHANBHBIC U CIICIUATh-
HBIE JUCIUILIMHBL, TpeOYyIOIIKe XOPOoIIeil MaTeMaTH4eCKON MOATOTOBKH.

Bocnuranue y CTy/IeHTOB MaTeMAaTHYECKON KYJIbTYphl BKIIOYAeT B ceOsl TOHUMaHUE HEO0OXOH-
MOCTH MaT€MaTU4YECKOU COCTABIISAIONIEH B 001l MOAroToBKe OakaiaBpa, BEIPAOOTKY MpeACTaBICHUN
O POJIM MAaTEMAaTUKH B COBPEMEHHOW IUBMIIM3AIMHN U B MHUPOBOU KYJIBTYPE, YMEHUE JIOTHUYECKU MBIC-
JIUTh, ONIEPUPOBATH A0CTPAKTHBIMU O0BEKTAMH U OBITh KOPPEKTHBIM B YIIOTPEOJICHUN MaTeMaTHYECKUX
MIOHSITHI ¥ CHMBOJIOB JIJIs1 BRIPYKCHHSI KOJIMIECTBEHHBIX M KAYECTBECHHBIX OTHOIIICHUH.

Matematuueckoe oOpazoBaHue OakanaBpa JOJDKHO OBITH IIUPOKUM, OOIIUM, TO €CTh JOCTATOYHO
dbyHIaMeHTaTbHBIM. DyH/IaMEHTAIBHOCTh MATEMAaTUIECKOW TIOJITOTOBKM BKITIOYACT B CeOsl TOCTATOU-
HYI0 OOIIHOCTh MAaTeMaTHYECKUX MOHATUN U KOHCTPYKIMM, 00ECIeUnBaAIONIYI0 IIUPOKUN CIIEKTP UX
MPUMEHUMOCTH, TOYHOCTH (DOPMYITUPOBOK MAaTEMAaTHIECKUX CBOMCTB U3y4aeMbIX OOBEKTOB.

B nmpernonaBaHuu mMateMaTuKH ClieyeT 00eCIeuuTh pealn3aluio coueTaHus (QyHIaMeHTaIbHO-
CTH U npodeccCHOHATBHON HampaBiieHHOCTH. C 3TOW MENbI0 B JOMOJHUTEIBHYIO JINTEPATYPY BKITFOUEC-
HBI yueOHbIe TOCOOUSI U yUeOHUKHU C MPUKIAAHBIMU (MPo(ecCHOHANBHBIMU) 33a/la4aMU, B TOM YHCIIE,
MOJITOTOBJICHHBIC TIPEIOAaBaTeIsIMU Kadeaphl; KpOME TOTO, MPEAINOIaracTcs, 4To MPeroaBaTellb
paccMaTpuBaeT CO CTYACHTaMU MPUKIATHBIC 3a]aud, WILTIOCTPUPYIOIIME MPUMEHEHHE MaTeMaTude-
CKHX METOJIOB K HX PEIICHHIO.

3agauamMu M3ydCHHs TUCIUTUIMHEI SIBJISIETCS 00OyYeHUE CTYJACHTOB OCHOBHBIM MaTEMaTHYCCKUM
METOJIaM, WX 3HAKOMCTBO C Pa3UYHBIMU MPUIOKEHUSIMH 3TUX METOJIOB K PEIICHUIO MPAKTHYECKUX
3aj1a4, Jieriasi py 3TOM YIIOp Ha T€ Pa3Jielibl MAaTEMaTHKH, KOTOPBIC B COOTBETCTBUU ¢ Y4EOHBIMU IITAHAMH
UMEIOT BaKHOE 3HAYECHHUE ISl TOTO WIJIM MHOTO MPO(UIISt HOATOTOBKH CHEIIUATUCTOB.

2. MecTo AUCHHMILNINHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

MaremaTrKa OTHOCHTCS K IIMKITY OOIIMX MaTeMaTHYeCKUX U €CTECTBEHHOHAYYHBIX AUCIUIUIIH.

OcHOBOI OCBOEHHMSI JJaHHOM Yy4e€OHOM NMCLMIUIMHBI SIBISIETCA IIKOJbHBIA Kypc MaTeMaTHUKH.
DJeMeHThl HEKOTOPBIX pa3esioB MaTeMaTHKH, U3y4aeMbIX B By3e (IMHeiHas anreOpa, auddepeHiu-
albHOE U MHTETpalibHOe MCUYUCIICHUS (PYHKLIMU OIHOM MepeMeHHOW, aHaIUTHYecKasi TeoMeTpus), 3a-
JIOKEHBI B MIKOJIBHOM Kypce MaTeMaTHKH; 3HaHUE 3THX 3JEMEHTOB 0053aTeNIbHO KaK Ui yriyOnéH-
HOT'O M3YYEeHHMs YKa3aHHBIX Pa3/IeJIOB MaTEMAaTHKU B BY3€, TaK M I OCBOCHHUS TaKUX pa3/ieloB, U3Y-
YeHUE KOTOPBIX MPEIyCMOTPEHO TOJBKO B BBICIIEH MareMaTHke (Iud@epeHnaTbHOe UCUNCIeHNE
(GYHKIMI HECKOJNBKUX NepeMEHHBIX, MU depeHIanbHble ypaBHEHUS, YUCIOBbIE U (PYHKIIMOHAJIbHbIE
PAAbI, BEIUMCIEHUE YUCIIOBBIX XapaKTEPUCTUK CIy4alHbIX BEJIWYUH, UCIIOIb30BAaHUE MAaTEMaTHUECKUX
METO/I0B 00pa0OTKH CTAaTUCTUYECKHUX JAaHHBIX U APYTHE).

JlaHHas AMCUUIUIMHA SIBJISETCS MPEIIECTBYIOUIEH JUIs CIeAYIOIUX €CTECTBEHHOHAYUHBIX U 00-
HIeNpOPEeCCUOHANBHBIX YUY€OHBIX JUCHMIUINH, NMPEAYCMOTPEHHBIX B YUeOHBIX IUIaHaX Mpoduiien
HaIpaBJIEHUs ««XUMHUYECKasi TEXHOJIOTUS OpPraHMYECKUX BEUIECTB M ToIulMBa»: Pusuka, Koniona-
Hasi xumus, Puznveckas xumusi, Uudpopmaruka, ®U3MKO-XUMMUYECKHE OCHOBbI HAHOTEXHOJI0-
ruii, [Ipukiaannas mexanuka, TexHnYeckass TEPMOAUHAMHUKA H TEIJIOTEXHHKA, JJIEeKTPOTEXHHU-
Ka M POMBILVICHHAS YJIeKTPOHHUKA, ['uapasiauka.
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3. TpeGoBaHusi K pe3yibTaTaM O0CBOEHHUS TUCUUILINHBI

W3yueHne naHHOW IUCIMILIMHBI JODKHO COACWCTBOBATH NMPHOOPETEHUIO BBITYCKHUKAMU IIPO-
rpamMmbl OakajgaBpuaTa CIeAyIHX oO0meKynbTypHbIX KommereHnui (OK), obmenpodeccnonaabHbIX
kommnerenmii (OI1IK) u npodeccrnonansupix komnerenuii (I1K), ormedennsix Bo ®I'OC 3+ nanpas-
JeHus «XUMHUYecKasi TEXHOJIOTUS»:

- CII0COOHOCTH K CaMOOpraHu3aly u camooopasosanuio (OK-7);

- CHOCOOHOCTh M TOTOBHOCTH MCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIIH-
IIMH B ipodeccuonanbroi aestenbHoctu (OITK-1);

- CITOCOOHOCTH TUTAHUPOBATH U MPOBOJUTH (QU3UYECKUE U XUMHUYECKHE YKCIIEPUMEHTHI, POBO-
TUTh 00pabOTKY UX PE3yJbTaTOB U OLIEHWBATH MOTPEUTHOCTH, BBIABUTATh TUIIOTE3bl M YCTAHABIUBATD
TPAHUIIBI UX MPUMEHEHHUs], IPUMEHSITh METOJbI MaTEMAaTUUECKOT0 aHau3a U MOJACIIUPOBAHMS, TEOPE-
THYECKOT'0 M dKCIepuMeHTaibHoro uccnenaoBanus (ITK-16);

CornacHo nyHkTy 5.7 ®I'OC 3+ npu npoeKTUpOBaHUM MPOrpaMMbl OakalaBpuara oO0pazoBaTellb-
Hasl OPraHM3alUs MOXKET JOTOJIHUTh HA0OP KOMIETEHIMI BBITYCKHHUKOB C Y4€TOM OPHEHTAIUH MPO-
rpaMMBbl Ha KOHKPETHBIE 00JIaCTH 3HAHUS M BUJI JIETEIILHOCTH; KPOME TOT0 00Opa3oBaTeiIbHasi OpraHu-
3alusl CAaMOCTOSITENIFHO YCTaHABIMBAET TPEOOBAaHUS K pe3yabTaTaM OOYYEHHUs IO OTACITHHBIM JTUCIIH-
winHaM (MOIyNsAM) ¢ y4€ToM TpeOOBaHUN HMPHUMEPHBIX OCHOBHBIX OOpa30BaTEIbHBIX Iporpamm. B
COOTBETCTBUU C 3TUM JJIs BBIPAOOTKH Y OOy4YaroIMXCsl OTMEUYEHHbBIX KOMIIETEHIIUN IpoILecC U3yde-
HUSl MaTeMaTUYEeCKUX AUCIMILIUH JTOJKEH OBbITh HampaBieH Ha (OPMUPOBAHUE Y BBITYCKHUKOB, Cle-
JTYIOIIUX MAaTEeMaTHYE€CKUX KOMIIETCHITHI:

obwexyrbmypHole mamemamudeckue komnemenyuu (OMK):

- TyOOKO€ 3HAHUE OCHOBHBIX pa3JiesioB 3jeMeHTapHoi matemaruku (OMK-1);

- CIIOCOOHOCTH MPUOOpPETaTh HOBBIE MATEMAaTUUYECKUE 3HAHMUSI, HCIIOJIb3YSl COBPEMEHHBIE 00-
pasoBatenbHbIe U HH(OpMannoHHbie TexHonoruu (OMK-2);

- MaTeMaTH4ecKas JOruka, Heooxoaumast st GOpMUPOBAHUS CYKICHHUH IO TPOPECCHOHAb-
HBIM, COLIMATIbHBIM, HAYYHBIM U dTHYeCKHM mpodiemam (OMK-3);

- pa3BUTHIC yueOHbIC HABBIKK U TOTOBHOCTH K MTPOIODKEHHIO 00pazoBanus (OMK-4);

- MaTEeMaTHYECKOE MBIIIUIEHUE, MaTeMaTHUeCKask KyJIbTypa, KaKk 4acTh 00Ie4eTI0BEYeCKOM
kyabTypsl (OMK-5);

- YMEHHUE YUTaTh U aHAJIM3UPOBATh y4EOHYIO U HAYYHYIO MaTeMaTUYECKYIO JUTEPATYypy,
B TOM 4YHCJIe U Ha HHOCTpaHHOM si3bike (OMK-6);

npogeccuonanvrvie mamemamuyeckue komnemenyuu (IIMK):

- CIOCOOHOCTH MCTI0JIb30BaTh B MTO3HABATENBHON MPO(EeCcCHOHANTBHOM AesTeIbHOCTH 6a30-
BbIC 3HaHUs B 00nmacTu Mmaremaruku ([IMK-1);

- BJIaZICHUE METO/IaMH aHaJli3a U CUHTE3a U3y4aeMbIX siBJeHui u nporeccos (IIMK-2).

- YMEHHE COCTABJIATh MaTEMaTHUYECKUE MOJIETIN TUITOBBIX IPO(EeCCHOHATBHBIX 3a7a4 U HaXO-
IUTH HauOoJiee paloHaIbHbIe criocoObl ux pemrenuii (IIMK-3);

- YMEHHUE MPUMEHSATh aHAJMTHYECKHIE U YNCIICHHBIE METOJIBI PEIICHHSI TOCTABICHHBIX 3a/1a4 C
UCIIOJIb30BAaHUEM TOTOBBIX TpOorpaMMHbIX cpencts (IIMK-4);

- BJIaJICHUE METO/IaMH MaTeMaTU4IeCKOi 00paboTKH IKCIepruMeHTanbHbIX JaHHBIX ([IMK-5).



B pe3yabTaTe OCBOCHUSA TUCIHUITIIMHBI «MareMaTHKa» CTYACHT A0JIKECH:

- 3HATh METOBI PEIICHUS CUCTEM JTMHEHHBIX alreOpanvecKux ypaBHEHHUU, OCHOBBI auddepeH-
[IUPOBAHUS W MHTETPUPOBaHMs (YHKIUH, permeHus AuddepeHInalbHbIX YpaBHEHUH, OCHOBHBIC TO-
JIOXKEHHSI TCOPHH BEPOATHOCTEH U MatemaTtndeckoi cratuctuku (OK-7, OIIK-1, ITK-16);

- YMeTh COCTaBIISITh YPABHCHHUS MPSMBIX U KPUBBIX JIMHUH Ha MJIOCKOCTH U B IMPOCTPAHCTBE, MO-
BEPXHOCTEH BTOPOTo Mopsijaka, 1uddepeHmpoBaTh U HHTErPUPOBATh QYHKIIMHA OJHOW M HECKOJIBKHUX
MEPEeMEHHBIX Ha SKCTPEMYM, pelaTh mnpocreimme nuddepeHuanbable ypaBHEH!S, UCCIIE0BATh HA
CXOAMMOCTh PSJbl, HAXOAWUTh YHCIOBBIC XapaKTEPUCTHKU ciaydainbeix Beauuud ([IMK-1, TIMK-3,
I[IMK-4);

- BJIaJIeTh MaTeMaTUYECKUM arlapaToM MpH U3YYCHUH BOTIPOCOB MEXaHUKH, TEPMOJUHAMUKYU 1
TEIUIOTEXHUKH, IPYTHX 00menpodeCCHOHATBHBIX U CICIUATBHBIX TUCIUIUIMH, YMECHHEM COCTABIISITH
MaTEeMaTUYECKHE MOJICTH MPOIECCOB, BO3HUKAIONIUX MPH PACCMOTPEHUH MPOo(ecCHOHANIBHBIX 3a]1ay;
HaABBIKAMHU KCIIOJIb30BAHUS MaTEMaTHYCCKUX METOJIOB 00pabOTKH 3KCIepUMEHTANbHBIX HaHHbIX ([TK-
16, IIMK-2, IIMK-3, IIMK-4).

4. O0beM AUCHUNIMHBI U BUAbI Y4e0HOI1 padoThl

Tabmauua 1
B Sroil Bcero u/3.en. Pa30uBka no cemecrpam
H/bl y4eOHOii
padoThI o0p0 | 0300 ?GDO (8 HZeIIeJHO), ; 013®O (B geﬂemo ),3q

KonTakTHasi padora

234/6,5 | 117/34 | 2-0-4 | 2-0-2 | 2-0-2 | 1-0-2 | 1-0-1 | 1-0-1
(Bcero 4yacon)

B ToM uucie:

Jlexnun 100 50 34 32 34 17 16 17
Hpaxrireckue sans- 134 67 68 32 34 34 16 17
s [13

CamMocTosTeJbHASA

270/7,5 | 387/10,6 | 104 83 83 142 122 123
pabora (Bcero)

B ToM uncie:

BrinonHeHue nuck-

e P 64 22 21 21

IMoaroroska x KP no

pyOexHOM aTTecTa- 30 10 10 10

AU

N3yuenue Bonpocos,

BBIHCCCHHBIX Ha cd- 78 208 32 23 23 70 69 69
MOCTOSITEJIbHYIO pa-

ooty

HMozroroska k npa- 44 71 22 11 11 36 17 18
THUUYCCKUM 3aHATUAM

Hoaroroska K ok3a- 54 108 18 18 18 36 36 36
MEHY

gfc‘f:” TpyAoem- 504/14 | 504/14 | 206/5,7 | 147/4,1 | 151/4,2 | 193/5,3 | 154/4,3 | 157/4,4
Bua orueTHOCTH IK3. IK3. IK3. IK3. K3, IK3.




5. Conep:kanne y4eOHOM JUCHUNIMHBI

Tabn.2 cocraBineHa B COOTBETCTBHH C JAHHBIMU ayJAUTOPHON Harpy3Ku, NpuBeJeHHbIMU B Tabmn.l, a
COJIep’KaHuE BOIPOCOB, BHIHOCUMBIX Ha JIEKIMOHHbIE U NPAKTHYeCKHUe 3aHATHS (MYHKTHI 5.2, 5.3),
OTIPEICNICHO C YYETOM X BaXKHOCTH ISl U3y4EHUS, KaK CaMOro pas3fielia, Tak U MOCIeIyIOIUX pa3ie-
JIOB Kypca MaT€MaTHKH, a TAKXKe UX POJH JUIA N3yUeHHs 00ecreunBaeMbIX (IIOCIETYIONINX ) YIeOHBIX
JTUCIUILINH, BXOISIIUX B €CTeCTBEHHOHAYYHBIH, 001enpodeccnoHanbHbIi U podeccnoHanbHbIH
[UKJIBl Y4eOHOT0 IJIAHA.

5.1. Conep:xkanue pa3ieoB IMCHHILIAHBI

Tabmauua 2
No HaumenoBanme pasgeia Yacel JIEKIIMOHHBIX Yacel IpaKTHYECKHUX
/' Bcero yacos
wn AUCHHUIIMHBI 10 ceMecTpam 3aHATHI 3aHATHI
1 cemecTp
1. | Jluneitnas anreOpa 6 12 18
o | DIEMEHTBI BEKTOPHOI anreo- 4 8 12
pbl
3. | AHanmUTHYeCKasi TeOMETPHs 6 12 18
4. | Teopus npeaenon 6 12 18
HuddepeHunanbHoe ncUKC-
S. | nenue QpyHKINU OJHOU TIepe- 12 24 36
MEHHOU
2 cemecTp
HuddepenunanbHoe ucumc-
1. | nenne GyHKIMU HECKOIBKUX 6 6 12
MIEPEMEHHBIX
5 | AurerpanbHoe UCHHCIIEHHE 16 16 30
(GyHKIMN OJTHOM MEPEeMEHHOM
3 Huddepenunanbuple ypaBHe- 10 10 20
HUS
3 cemecTp
1. | Pamel 10 10 20
2 Teopus BepossTHOCTEN U Ma- 24 24 48
TeMaTH4yecKasi CTaTHCTHKA
Hroro 100 134 234




5.2. JlekKunoOHHBIE 3AHATUSA

KonndecTBo 4acoB, OTBeIEHHBIX Ha pa3/ielibl, yKa3aHo B Ta0JI. 2

Tabmauma 3

NeNe
n/n

HaumeHnoBanue
pa3aesna IuCHUNJINHBI

Conep:xkanue pasaena

l-ii cemecTp

Jluneiinas aaredpa

Onpenenurenu 2-ro ¥ 3-TO MOpPAJIKA, UX OCHOBHBIE CBOMCTBA.
[TonsTre 06 ompexenuTene n-ro mopsaka. MuHop u anredpandeckoe
JIOTIOJTHEHUE AJIEMEHTA OTpeIeuTeNsl. Pa3noskeHue onpeaenuTes mno
9JIEMEHTaM CTPOKH MJIHM CToJjOua. Pemenne cucreM JIMHEHHBIX ypaB-
HeHuit metonoM Kpamepa. MaTpuiuibl U neicTBUsI HaJ HUMU. MeTon
lNaycca pemenus cuCTEM JTMHEUHBIX YPABHEHUH.

JJ1eMeHTBI BEKTOP-
HOM ajredpsbl

Bekropsl. JluHelHble onepauuu Haj BeKTopamu. JIMHelHas 3aBHUCH-
MOCTb U HE3aBUCUMOCTb BEKTOPOB. ba3uc Ha mockoctu. [Ipoekuus Bek-
Topa Ha ock. Koopnunatsl BekTopa. CKalsipHOE, BEKTOPHOE, CMEIIaHHOE
IIPOM3BEICHU M MX CBOMcTBa. Harpasisironye KOCHHYChI BEKTOPOB.
['eomeTpuyecknii CMBICI BEKTOPHOIO M CMELIAHHOTO ITPOU3BEICHU.

AHaJIuTHYECKaA
reoMeTpust

[Ipsamas Ha miockocTu. PaznuyHbie BUIBI ypaBHEHUN NPSAMOW Ha
IUIOCKOCTH. YTOJ MEXAY NPAMBIMHU. YCJIOBUSA MAPAIIIEIBHOCTA U
MEePIEHIUKYISIPHOCTH TpsAMBIX. PaccrosiHue OT TOYKHM 1O MPSMOM.
Jlenenue oTpe3ka B 3aJaHHOM OTHOILIEHUHU. Touka nmepeceyeHus npsi-
MBIX.

Kpussie BTOporo nopsiika: oKpy>KHOCTb, SJUTHIIC, Tuniepoosa, mna-
pabona. KanHoHnueckue ypaBHEHHsI KpUBBIX BTOPOTO MOPSIKA.

Teopus npenenon

[Ipenen ¢hynkuuu B Touke U Ha OeckoHEUHOCTH. OTHOCTOPOHHUE
npenensl. beckoHeyHo Manble GYHKIMU M UX CBOicTBa. beckoHeuHo
Oonpiiue QYHKIUM ¥ UX CBSI3b C OECKOHEYHO MaibiMH. OCHOBHBIC
TEOpPEMBI O Mpefenax. PackpbITie HEONPENEIEHHOCTEN. 3aMeuaTellb-
Hble npenenbl. CpaBHEHNE 0€CKOHEUYHO MaJIbIX (DYHKIUH.

[Tonarue HenpepbIBHOCTH (yHKIMU. TOUKM pa3pbiBa, UX KIAcCH-
¢ukanus. CpoiicTBa QyHKIMIA, HENPEPHIBHBIX HA CETMEHTE: OrpaHU-
YEHHOCTb, CYIIECTBOBAaHUE HAUOOJIBIIETO M HAUMEHBIIETO 3HAaUeHUH,
MIPOMEXKYTOUHBIE 3HAUEHUSI.

JudpdepenunanbHoe
HcYHucjIeHue  (PyHk-
LMH OJHOH NepeMeH-
HOM

IlpousBonHass (QyHKIMH, €€ TeOMETPUYECKHH W MeXaHHYEeCKUH
cMbic. JJuddepenumpyemocts ¢yHKImy B Touke. OCHOBHBIE MpaBuiia
mddeperpoBanus. [Ipon3BoaHas ClI0XXHOW, OOpaTHOM, HESBHOM W
rapaMeTpryecKy 331aHHOM QyHKuuil. [Ipor3BoIHBIE OCHOBHBIX AJIEMEH-
TapHbIX (ynkimi. uddepenuman ¢pynkuun. MHBapranTHOCTD (POPMBI
muddepenimana. [IponsBoansie u audGepeHIraibl BRICIINX MOPSIKOB.

OcHoOBHBIE TeOpeMbl 0 JU(PepeHIIMPYEeMbIX (DYHKIMIX: TEOPEMbI
®epma, Pomns, Jlarpanska, Komn. IIpasuiio Jlonurans u ero uenomib-
30BaHUE AJI PACKPBITHS HEOIPEAEIEHHOCTEM.

UccnenoBanue QyHKIIMU C TOMOIIBIO MPOU3BOAHON. OThICKaHKE
HauOOJIBIIET0 U HaUMEHbIETro 3HaueHn GyHkumu, auddepeHuupy-
emMoii Ha oTpe3ke. MccnenoBanue QpyHKIMM Ha BBITYKIOCTb, BOTHY-
TOCTB; TOUKHU neperunda. Acumnrorsl pyHkuuid. OOmas cxema uccie-
NoBaHMS (PYHKLMU U IOCTPOEHUS ee rpaduka.




2-i ceMecCcTDp

JuddepeHunanbHoe
HcUYHcIeHne  (PyHK-
IMH HECKOJIbKHUX Ile-
PEMEHHbIX

@OyHKIIMN HECKOJIBKUX MepeMEeHHBIX. O0IacTh ONpeesieHus, JTu-
HUM ypOBHSA (YHKIMHU JIBYX NepeMeHHbIX. [Ipeaen u HenpephIBHOCTD
(GyHKIMU OBYX IepeMeHHbIX. YacTHble nmpousBoaHble. [IponsBoaHas
110 HampasJieHUI0. ['panuent. KacarenbHasi MI0CKOCTh U HOPMaJb K
ITOBEPXHOCTH.

OkcTpeMyM (QYHKIUHM JBYX IepeMeHHBbIX. HaumOombiee wu
HaMMEHbIIee 3HAYCHUs (YHKUUHU JIBYX NEPEMEHHBIX B 3aMKHYTOU
obmacti. MeTo HaMMEHBIIMX KBAJApaToOB Ui 00pPaOOTKU KCIEpH-

MCHTAJIbHBIX JaHHBIX.

HuTerpanbHoe  uc-
yHuciaeHue QyHKUMHU
O/THOM mepeMeHHOM

ITepBooOpasnas. HeompeneneHHbI WHTErpal W €ro CBOMCTBA.
Tabnuma unTerpanoB. HemocpeacTBeHHOE MHTETPUpPOBAHUE U MHTE-
rpUpOBaHKE MO/BEeIeHHUEM o]l 3HaK nuddepenmana. 3amena nepe-
MEHHOW M MHTErpUPOBAHUE IO YaCTSAM B HEOMPECICHHOM HHTErpa-
je.

Mpnorounensl. Teopema be3y. OcHoBHast Teopema anreOpsl. Pas-
J0KEHNE MHOTOWIEHA C JeHCTBUTENLHBIMU KO PHUIIMEHTAMU HA JTU-
HEWHbIE U KBaJpaTHUYHbIE MHOXHUTENU. PaznokeHue pannoHalIbHBIX
npobOeit. HTerpupoBanue panMoHalbHBIX ApooOei. MuTerpupoBanue
HEKOTOPbIX MPPALMOHAIBHBIX M TPAaHCLEHICHTHBIX (QyHKIuUM. 3ana-
4y, NPUBOJALIME K IOHATHIO OIpENelIeHHOro uHrerpana. Omnpene-
JIeHHbIN uHTerpan, ero cBoiicrea. ®opmyna HeroToHa-JIeiiOHuma, ee
MIPUMEHEHUE I BBIYUCIICHHSI OIIPEIEIICHHBIX NHTETPAJIOB.

HecoOcTBeHHbIE MHTErpanbl ¢ OECKOHEYHBIMU MpelneaaMu U OT
HEOTrpaHUYEHHBIX (QYHKIINH, NX OCHOBHBIE CBOMCTBA.

JuddepeHunanbHbIe
YpaBHEeHUSA

dusnyeckue 3a1a4uu, NpUBoALIMe K TuddepeHIaTIbHbIM ypaB-
HeHusIM. [/luddepeHnmanbable ypaBHEHUsT IEPBOT0O Mopsiika. 3ajnada
Komm. Teopema cyniecTBOBaHMs U €JUHCTBEHHOCTH PELIEHUS 3a7aun
Komm. OcHoBHBIE Ki1acchl 1u¢depeHInalbHbIX YPaBHEHUI MepBOro
MOPAJIKA, UHTETPUPYEMBIX B KBaJpaTypax.

Juddepennnanbaple  ypaBHEHUS BBICHIMX MOPSAKOB. 3ajnava
Komm. YpaBHeHnus, n0omycKarmue MNOHWKEHAE MOPSIAKA.

Jluneitnole nuddepeHuanbHbe YpaBHEHUS: OJHOPOIHBIE U He-
omHoponubie. O6miee pemenue. Meron Jlarpanxka Bapuanuu mocTo-
sHHbIX. JIuHeliHble nuddepeHuanbHbple ypaBHEHUS! ¢ TOCTOSTHHBIMU
kodpdunmeHTaMu. YpaBHEHUsI C MPABOM YacThIO CHEIHAILHOTO BH-
na.

[Tousitne o nuddepeHnnanbHBIX YPaBHEHUSX B YaCTHBIX MPOM3-
BOJIHBIX (YpaBHEHMs MaTeMaTHUECKOH (pr3HKH)




3-H cemMmecTDPp

Psaabl

[Tonsitue yucnoBoro psga. Yactuyneie cyMMbl. CXOIUMOCTh psija.
HeoOxomumerii npusHak cxogumoctu. Kpurtepuit Komu cxomumoctu
gyucioBoro psga. [Ipusnak cpaBHeHus. JlocTaTouHble TPU3HAKK CXOAM-
MOCTH PSIIOB C MOJOKUTEIbHBIMU YJIEHAMU: NIPU3HAKU CPABHEHUS;, paiu-
KaibHbIN npu3Hak Komm; nmpusnak /lanambepa; nHTErpaabHBIN MPU3HAK
Komu. 3nakodepenyrommuecs psabl: npusHak Jleiionumna. A6contoTHas u
YCJIOBHAsI CXOJUMOCTb.

OyHKuMoHaNbHbIE psaabl. O6nacTh cxomauMocTH. PaBHOMepHas cxo-
mumocTb. [Ipusnak Beiiepmtpacca. Crenennsie psiabl. Teopema Aoderns.
Psinpr Teitnopa u Makiopena. PaznosxkeHue GyHKIIUNA B CTETICHHBIC PSIbI
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Teopus  BeposT-
HOCTel M MaTreMa-
THYeCcKass CTaTu-
CTHKA

Cayuaiinele coObiTHs. IIpocTpaHCTBO 371€MEHTApHBIX COOBITHH.
[TonsiTue cimyuyaiiHOro coObITHsA. BeposTHOCTh. AkcHOMaTHYECKOE IIO-
CTPOCHUE TEOPHUU BEPOATHOCTEH. YCIIOBHAs BepoOsATHOCTH. Popmyna
nosiHoi BepositHocTu. Popmyna baiteca. Cxema bepuymiu. Teopemsl
Ilyaccona u Myaspa-Jlannaca.

CrnyuaiiHple BenU4MHBI.  JIMCKpETHbIE CllydyaliHble BEJIMYUHBI.
DyHKIMS paclpeneieHus U ee CcBolcTBAa. MareMaTnyeckoe OKUJaHue u
JUCTIEPCHs.

HenpepeiBable ciyualinple BenuuuHbl. OyHKIUA pacnpeneneHus
U TUIOTHOCTh BEPOSATHOCTH, UX CBOMCTBA. MaTemMaTHUeCcKOe OXKUAAHUE U
JCIIEpCUsl HENIPEPBIBHOU ciydallHOM BenuyuHbl. HopmanbHOE pacmpe-
JIeJIEHNe U ero cBoiicTBa. 3akoH Oonbplnx uucen. Teopemsl beprymmm u
YeoOnimena. LlenTpanbHas nmpenenbHas Teopema JlsnyHosa.

CrartucTrdeckoe OmUcaHue pe3yabTaToB HaOmoaeHuil. ['eHepanb-
Hasi COBOKYITHOCTh U BbIOOpKa. Bapuanmonssiii psa. ['mcrorpamma, sm-
nupuueckas (QyHKIMs pacupeleeHns, BBIOOpOYHasl CpeHss U Jucnep-
cusl.

CratucTudeckue OIEHKH: HecMelleHHbIe, 3((EeKTUBHBIE, COCTOS-
TenbHbIE. JlOBEpUTENbHAs BEPOSATHOCTH U JOBEPUTEIIBHBI HMHTEPBAI.
Ornpenenenre HEOOXOIUMOTO 00beMa BBIOOpKHU. [IpuHIIMTT MakcuMalb-
HOTO IIPaBJOI0100uSI.

@yHKIMOHAIBbHAS 3aBUCUMOCTh U perpeccus. Kpusble perpeccun,
ux coicTBa. Koadpuiuent koppensnuu, KOppeasiMoOHHOe OTHOILIEHHE,
MX CBOMCTBA U OLICHKU.

Metonbl 00paboTKH pe3yabTaTOB U3MEPEHHIA.




5.3. IIpakTHyecKkue 3aHsITUSA

Tab611.4 cocTraBiieHa B COOTBETCTBHUH C JJAHHBIMU, IPUBEACHHBIMA B Ta0.1 1 2

Tabmnuua 4

NeNe | HammeHoBaHue pa3-
Conep:xkanue pasaena
n/m | jAeaa JMCUMILIMHBI
l-ii cemecTp
Boruncnenue onpexnenuteneit 2-ro, 3-ro U n-ro nopsakos. Pemienue
. CHUCTEM JIMHEWHBIX ypaBHeHUU MeTojoM Kpamepa. CioxxeHue U Bbl-
1 | JInneiinas anaredpa P A pavep

YUTAHUE MATPUIl U YMHOXKCHHE WX HA YUCIIO. Y MHOKEHHUE JIBYX MaT-
puil. Meton I'aycca perieHust CUCTEM JTMHEUHBIX YpaBHEHUN

JJ1eMeHTBI BEKTOP-
HOM ajredpsbl

Pemienue 3agau Ha HaxOXJI€HUE KOOPAMHATHOH (OpPMBI 3allMCU BEK-
TOpAa, €ro JUIMHBI, OIPEICIICHNE B3aUMHOIO PACIOJIOKEHUS BEKTOPOB
Ha IJIOCKOCTU U B IIPOCTPAHCTBE. BhIuKClIeHNE CKAIPHOTO IPOU3BE-
ACHUA BCKTOPOB, HAXOXKACHHUC YCIIOBUA HX MNCPHCHAUKYIIAPHOCTH.
BekTopHOE 1 cMenIaHHOE ITPOU3BENCHUS BEKTOPOB U UX I€OMETpHYE-
CKMi cwmbIca. [IpwiiokeHne BEKTOPHOTO M CMENIAaHHOTO IIPOU3BEIE-
HUI BEKTOPOB JJIs1 PELLIEHUS] TEOMETPUYECKUX 33124

AHaIuTHYECKASA
reoMeTpust

IToctpoenue npsamoil Ha miuockocTu. CocTaBieHue OOLIEro ypaBHe-
HUS OpSAMOH, mpoxojsuiei yepe3 aBe Touku. [IpuBenenue oobiero
YPaBHEHUs NPSIMOW K YPaBHEHHIO B OTPE3Kax U K YPaBHEHHIO C YI-
7n0BbIM KO3 duumentom.  HaxoxneHue yriia Mexay MPSIMBIMH.
VYcnoBus napajiesIbHOCTH M NMEPIEHAUKYISAPHOCTH IpAMbIX. Ompe-
JIEJIEHUE PacCTOSHMS OT TOYKH 110 npsimoi Kpusele BTOporo nopsia-
ka. [IpuBenenne oOmUX ypaBHEHHUI KPHUBBIX BTOPOrO MOpsiKa K Ka-
HOHUYECKOMY BUY U ITOCTPOEHUE ITUX KPUBBIX.

Teopus npeneyios

Oynkiusa. O6nacts onpeaeneHus GyHkuuU. OCHOBHBIE XapaKTe-
pucTuKy (pyHKUMU. BblyncieHue mpeneiaoB ¢ UCHOIb30BaHUEM OC-
HOBHBIX TeOpeM O mpezenax. beckoHeyHO Maible U OECKOHEYHO
oonpiue (yHkuuu. PackpeiTue HeomnpeaeneHHOCTeH. Brruncienue
IIPEACIIOB C UCIOJIB30BAHUEM IIEPBOTO U BTOPOIO 3aMEYaTelIbHBIX
npenenos. HenpepsiBHOCTh pyHKIMK B TOuKke. Touku paspsiBa I u 11

pona.

JudpdepenunanbHoe
HcYucjieHue  (PyHk-
IUH OJHOH IepeMeH-
HOW

[IpaBuna nuddepenuuponanus. AuddepeHunpoBanue caoxKHON
¢yakuu. {uddepenumponanre HESBHON U NMapaMEeTPUUECKH 3aJlaH-
HoM (yHkimit. [IponsBoanbie u TuddepeHIanbl BHICIINX MOPSIKOB.
Jlorapudpmuueckoe auddepenuupoBanue. Vcnoap3oBaHue MpaBuUiia
JlonuTans uist pacKphITHST HEOTPEACTICHHOCTEH.

HccnenoBanne (QyHKIMM C MOMOIIBbIO Mpou3BoAHOH. Haxoxnenue
WHTEPBAJIOB MOHOTOHHOCTM U TOYEK O3KCTpPEMyMa; HaXOXJECHHE
HauOOJIBIIET0 U HAUMEHBILIETO 3HAUeHUH (PYHKIMU Ha 3aJJaHHOM OT-
pe3ke. HaxoxeHrne MHTEpPBAlIOB BBIMYKJIOCTH, BOTHYTOCTH U TOYEK
nepernba. Haxoxnaenue acumnror. Iloctpoenue rpaduka GyHKIHH
Ha OCHOBAaHUU MPOBEJACHHOI0 UCCIIEJOBAHUS (PYHKIINU.




2-H cemMmecTp

JAnddepennuanbuoe
HCYHUCIeHHe (PYHK-
M HECKOJbLKHUX IIe-
PeMeHHbIX

OO6nacTh onpeseneHus, TMHUN YPOBHS (DYHKIIUHU JIBYX MEPEMEH-
HeIX. YacTHble mpousBoaHble. [(uddepeHnupoBaHne CIoKHOMI
¢dbyakuu, YacTHBIE MPOU3BOJIHBIC BBICIINX MOPSAKOB. [Ipowms-
BOJIHAs 1O HampaslieHuto. ['paauent. Meron HaMMeEHBLIMX
KBaJpaToB 00pabOTKU IKCTICPUMEHTAIbHBIX JTAHHBIX

HHurerpagbHoe  Hc-
yncjeHue (QyHKOUH
O/IHOM NepeMeHHOo

Heonpenenenubiii nHTErpai U €ro OCHOBHBIE CBOMCTBA. Tabnu-
na wuHrerpanoB. OCHOBHBIE METOJIbI MHTEIPUPOBAHUS: HEIO-
CPEICTBEHHOE WHTETPUPOBAHME, METOJ IMOABEACHUS IOJ 3HAK
muddepeHnmana, METo/ 3aMeHbl MePEeMEHHON, METO/I HHTErPU-
poBanusi mo uyactsaMm. KomruiekcHele umcina. AnreOpandeckas
¢dopma 3anmcy KOMILIEKCHOTO 4ncia. Momynb u apryment. Jlei-
CTBUSL HaJ KOMIUJIEKCHBIMU 4HcClIaMu. TpuroHomerpuyeckas u
noKasaresabHasi OpMBbI 3aMucu KOMIUIEKCHOro yucna. ®opmyna
Myaspa-Jlamutaca. MHorousnensl. Pa3noxxeHue MHOrodjieHa Ha
JIMHEWHbIE U KBAJIpaTHbIE MHOXUTEIU. THUIIBI TPOCTEUIINX IPO-
Oeil u ux uHTerpupoBaHue. MHTerpupoBaHue parroHaIbHBIX
npo0eil MeToIoM pa3NioKeHHsI Ha mpocteimme apodu. MHTe-
TPUPOBAaHHUE TPOCTEHIINX HppanHOHAIBHBIX (yHKIMHA. MHTe-
TPUPOBAaHHE TPUTOHOMETPHUYECKUX (QYHKIUH. Bpramcinenue
ONpeAeNEHHOr0 MHTErpajia ¢ MmoMombeo ¢opMyibl HeloToHa-
JleitOnuna. 3amMeHa MEPEeMEHHON B OMpene’IEHHOM HHTErpale.
WuterpupoBanue no yactaM. HecoGcTBeHHbIE MHTErpasbl. Bbi-
YHUCJICHUE UHTErpajioB ¢ OECKOHEUHBIMU TPaHULIAMH U MHTErpa-
JIOB OT Pa3pbIBHBIX (QYHKIIHMH.

JAudpdepenunanbHbie
YPaBHEHU

VYpaBHeHUs ¢ pa3feNgOIIUMUCA epEeMEHHBIMU, OJHOPO/I-
HbIE W JIMHEWHbIE ypaBHeHMs |-ro mopsnka. Juddepenimans-
Hbl€ YpaBHEHHUs 2-TO MOPsAKa, JTOMYCKaIolMe MOHWKEHHUE I0-
psanka. Jlunelinsle quddepeHnranbHble ypaBHEHUs 2-TO HOpsi-
Ka. JInHeliHble OTHOPOAHBIE U HEOJHOPOJHBbIE ypaBHEHUs. JIn-
HelHble TuddepeHaabHble YpaBHEHUSI ¢ MOCTOSHHBIMU KO-
s dunrentamu. Perenue ogHOPOAHBIX U HEOJHOPOJIHBIX TU(-
(bepeHIaTbHBIX YPAaBHEHHUH C MOCTOSHHBIMHU KO3 PHUIIMEHTaMU
C MPaBOil YAaCThIO CHEIHATILHOTO BUA.
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3-i ceMecTp

Panni

Uucnoseie psiabl. CXOOUMOCTh U cymMMa psifia. OCHOBHBIE CBOMCTBA CXO-
Iammxcs psigoB. HeoOXoaummoe ycloBHE CXOJIMMOCTH 3HAKOTOJIOKH-
TenpHOTO psiga. Teopembl cpaBHeHus. Ilpwsnakum [lamamOGepa, Kormm.
3uakouepenyromuecs psaasl. [Ipusnak JleiiOuuna. [lonarue o GpyHKImO-
HanbHOM psjie. Ctenennble psaasl. UHTEpBal U paanyc cxoaumocTtu. Pas-
noxenue pyHkuui B psa Teitnmopa u MaknopeHa
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Teopusi  BeposAT-
HOCTel M MaTreMa-
THYECKass CTaTH-
CTHKA

OO0ume nmpaBuiaa KOMOMHATOPUKU: MPABUIIO CYMMBI, IIPaBUIIO MPOU3BeE-
nenus. Pazmenienus, nmepectaHoBKH, coyeTanus. Ciy4aifHble COOBITHS U
onepauuu Haja HUMHU. HecoBmecTHble coObiTus. [lonHas rpynmna nomnapHo
HECOBMECTHBIX coObITHH. Kiaccuueckoe ormnpeneneHue BEpPOSTHOCTH.
Teopembl CHOXKEHUS M YMHOMKEHUS BEPOATHOCTEH. YCIIOBHAs BEPOAT-
HocTh. @opmyna monHoM BepositHocTH. Dopmyna baiieca. Cxema bep-
HYJUIH.

JluckperHas cinydaiiHas BEJIMYMHA U €€ OCHOBHbIE XapakTepuctuku. He-
IpepbiBHAsE ciaydaiiHas BenuunHa. DyHKIUSA pacupeleseHus] U IUIOT-
HOCTb BeposiTHOCcTeH. MaTtemaTtnyeckoe OKUAaHUE U JAUCIIEPCHs HEempe-
PBIBHOM CITy4ailHOW BEJINYMHBI.

['enepasibHass COBOKYIIHOCTb U BbIOOpKa. Bapuanumonssiii psan. I'mcro-
rpamma, sMIupuyeckas QyHKIUs pacrpeseneHus, BBIOOpoUHas CpeiHss
u nucnepcus. CTaTUCTUYECKHE OLIEHKU: HECMEUICHHBIE, Y(QQEeKTHBHEIE,
COCTOSITENbHBIE. JlOBEpUTENIbHAS BEPOATHOCTb U JOBEPUTEIBHBIN HHTED-
Bai. Ompenenenne HE0OXOaUMOT0 oO0bemMa BbIOOpKH. [IpuHIMIT MakcH-
MaJIbHOTO MIPABIONO100uS.

@OyHKIMOHANBbHAA 3aBUCUMOCTh U perpeccusi. Kpusble perpeccun, ux
cBoiicTBa. KoadpuumeHt xoppensuyn, KOppersiuoOHHOE OTHOIIEHUE, UX
CBOMCTBA U OLICHKH.
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6. CamocrosiTeqibHasi padoTa CTYyJIEeHTOB

CamocrosiTenbHas paboTa CTyJJCHTOB OpraHu3yeTcsi B COOTBEeTCTBUH C «[lo0yKeHHEeM 1o OpraHu-
3alliU CaMOCTOSITETILHOM pabOTHI CTYIEHTOB Ha KadeIpe» CIeAyIoIUM 00pa3oM:
- Ha 1-M IPaKTHYECKOM 3aHITUH PYKOBOAUTEIEM ITUX 3aHATHH JAIOTCS MOAPOOHBIC MOSICHEHUS O

IIPUHATOM B YHUBCPCUTCTC

«[Tonoxennn o OGATLHO-PEUTUHIOBON CHCTEME OLIEHKH Y4eOHOH Jes-

TEIbHOCTU CTyAeHTa» U «Perinamente OauIbHO-pPEHTUHIOBOI OIEHKM Y4eOHOH N1eATeIbHOCTH CTY-
neHTa 1o kadenape «Beicias v MpUKIa HAsT MATEMATHKA;
- OpraHm3yercs Bbljaua Ha Kadeape cTyJeHTaM 3aJaHuil mo camocrosTenbHol pabote (CP) He mo3n-
HEC, UCM B TCUCHUC IICPBLIX JABYX HCACIIb C HA4YaJla CEMCCTpPA,
- 110 rpaduKy MPOBOJATCS KOHCYIbTALMU 110 BO3HUKAIOLIUM Yy CTYJeHTOB Borpocam CP;
- opranusyercs 3aumta CP 10 Havana 3a4€THO-3K3aMEHAIIMOHHOM CECCUM.

Ha CaMOCTOATEJIBHYIO pa60Ty BBIHOCATCH CJCAYHOIIME BOIIPOCHI (TEMLI) pa3aesioB Kypca:

Tab6muna 5

NoNe

n/o

Tembl

Koi-Bo yacos

O0®0 | 0300

Jluneiinas anredpa. O6parHas maTpuua. Pemienue cucreMbl MATPUYHBIM
criocobom. JInHeliHbIe TpocTpaHcTBa. JIMHEHAs 3aBUCUMOCTD U HE3aBUCH-
MOCTB CUCTEMBI BEKTOPOB. PazMepHOCTh 1 0a3uc TUHEHHOTO IPOCTPAHCTBA.
Koopnaunate! Bektopa. [Ipeobpa3oBanue KoopauHAT MpHU MEepexoie K HOBOMY
6a3ucy. JIunelinble onepaTopsl U ASUCTBUS ¢ HUIMH. Matpuiia JMHEHHOTO
onepaTtopa. CBsI3b MEXIy MaTpUIIAMU JTUHEHHOTO ONEpaTopa B Pa3IMUHbBIX
0asucax. Panr marpuiiel. Teopema o panre. Beraucienne panra MaTpHIIbL.
OpHopoaHast 1 HEOJHOPOAHAS CUCTEMBI TUHEHHBIX anreOpanyecKux ypaBHe-
Huil. Teopema Kponekepa — Kanennu. @yHameHTanbHas cucTeMa peieHui.

AHanuTHYeckas reomerpus. [110ckoCcTh. YpaBHEHHNE INIOCKOCTH, IPOXOIS-
el yepes JaHHYIO TOUKY NepHeHINKYIPHO TaHHOMY BeKkTopy. Ob1iee
ypaBHEHUE IUIOCKOCTH. Y paBHEHHUE IIIIOCKOCTH B OTpe3Kax. Paccrosnue ot
TOYKH JI0 IUIOCKOCTHU. YTOJI MEXY INIOCKOCTSAMH. Y CIIOBUS NIAPaLIEIbHOCTH U
NEepIEHIUKYISIpHOCTH I1ockocTel. [Ipsamast B mpoctpancTBe. KaHoHHUeckoe u
IapaMeTpU4EeCKue ypaBHEHUS IIPSIMOU B IIPOCTPAHCTBE. YTOJI MEKIY IPSAMBI-
MH B IIPOCTPAHCTBE. Y CIIOBUS MTapaJUIEIbHOCTH U NIEPIICHIUKYIIAPHOCTH MPsi-
MOH ¥ IUIOCKOCTH. TouKa nepeceueHuns npsiMou 1 IockocTu. [loBepxHocTen
2-TO TIOPSIKA M UX KAHOHMYECKUE YPAaBHEHHSIM: AJUTUIICOUIbI, THIIEPOOIOUIHI,
napaboI0uabl, HMIMHAPKI 2-T0 TOPsI/IKA; KOHYC 2-TO MOPsIKA.

Teopust npenesoB. MuoxecTBa. Onepanuu Haj MHOXKecTBaMHU. JlekapToBo
npousBesieHne MHOKeCTB. OTOoOpakeHHsI MHOKECTB. MOIIIHOCTh MHOYKECTBA.
Yucnossle MHOKeCTBA. YncioBas npsiMast, OKpeCTHOCTH. OrpaHUYEHHbBIE U
HEOrpaHUYEHHbIE MHOKECTBA. YHUCIIOBBIE ITOCIIE0BaTeNbHOCTUH. Onpeenenne
IpeJesia YuCIOBOM MOCIE0BAaTEIbHOCTH. beckoHeUHbIe YHCI0BbIE OCTIE10-
BaTEIbHOCTH.

JAudpdpepennmnanbHoe HCHHCAeHHE (PYHKIIUM OHOM NepeMeHHou. Jlora-
pubmuyeckoe nquddepenunponanue. ['unepdonnueckrne GQyHKIUU U UX MPO-
m3BoaHbIe. [ paduueckoe nuddepennmpoBanue. Paznoxenne GyHKIMMA MO
¢bopmyine Teitnopa. Bekrop-¢yHkuus ckansipHoro aprymenTa. [lonstue kpu-
BOMH, rnajkas kpusas. KacarenbHas k kpuBoid. KpuBuzHa kpusoil. Paguyc
KpUBU3HBL. | TaBHasg HopMmasib. buHOopMans. Kpydenne kpuBoil.

10 30

JAudppepenunaibHoe HCHHCTEHHE (PYHKIIUM HECKOJIbKHX NIePEeMEHHbIX.
[Tpumenenue nuddepennnana GyHKIUNA K TPUOTMKEHHBIM BEIYUCICHHUSIM.
JudbdepennmrpoBanue HesBHBIX GyHKIui. CkansapHoe noje. KacarenpHas
IUIOCKOCTh M HOPMaJIb K IOBEPXHOCTU. DKCTPEMYM (PYHKILIMU JIBYX IIEpPEMEH-
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HbIX. Heo0XoauMbIe U 10OCTaTOYHBIE YCIOBHS CYIIECTBOBAHHS SKCTPEMyMa
¢byHkuuu 1ByX nepeMeHHbIX. Hanbombiee u HauMeHblee 3Ha4eHUs! QyHKIUU
IBYX TIEPEMEHHBIX.

HNuTerpanbHoe ucyucjienue pyHkuuu oaHoi nepemenHoii. [Ipudmokénnoe
BBIYMCIICHHUE OIPEACIIEHHBIX UHTETpaIOB. [IpuioxeHne onpeneeHHOro nHTe-
rpajia: BBIYMCICHHUE JJIMHBI AYTH KPUBOM, BBIYUCIEHHE OOBEMOB TeJl, BBIYKC-
JIEHUE IUIOIAAH TIOBEPXHOCTH Tela BpaleHus. [IpunoskeHne onpeneneHHbIx
MHTETPAJIOB K PEUICHUIO (PM3NYECKUX 3a/1a4: BEIYMCICHUE TPONUCHHOTO ITyTH
110 BPEMEHH, BBIYMCIICHUE pAaOOTHI IEPEMEHHOM CHIIbI, BEIYMCICHHE CHIIBI J]aB-
JICHUS )KAJKOCTH Ha IUIACTUHY, BBIYACICHUE MOMEHTOB HHEPLIMH, BBIYMCICHUE
KOOp/MHAT LIEHTPa MacC IIOCKON (UTYpBHI.

10

30

JAudppepennnanbubie ypaBHeHus. Y paBHenue Jlarpanxka u ypasHenue Kire-
po. IIpubamxenHoe pemenue quddepeHuanbHoro ypasHeHus. CucremMsl
nuddepeHranbHbIX ypaBHEHUH. MeTo/ HCKITFOUEHUS PeIIEHUsS] CUCTEMBbI
muddepeHranbHbIX ypaBHeHUH. CHCTEMBI JIMHEHHBIX TH((epeHIInaTbHbIX
YpaBHEHHH ¢ TOCTOSHHBIMU KO3 durmentamu. [Ipunoxenne nupdepeniu- 10
QJIbHBIX YPaBHEHUH K U3yUEHUIO B MEXaHUKE U SJICKTPOTEXHUKH: MEXaHNYe-
CKHUe KojeOaHMs rpy3a Ha yIpYyroi CBsI3H, IEPEXOAHbIE IPOLECCHI B AIEKTPU-
gyeckux cersix. uddepennnanbupie ypaBHEHHS B YACTHBIX TPOU3BO/IHBIX.
(YpaBHEHUs1 MaTeMaTHYECKOW (DU3UKH).

30

Psawbl. [IpunosxeHne CTEIEHHBIX PSIIOB K MPUOIMKCHHBIM BBIYUCICHHUSM:
MPUOIMKEHHOE BRIYUCIICHUE 3HAYCHUS (DYHKIINU, TIPUOITMIKEHHOE BBIYHCIIC-
HUE OIPEICTICHHOT0 HHTETpalla, MpUOIIKeHHOE pemeHue nuddepeHmanbao-
ro ypaBHeHus. Psanpl @ypre. Tpuronomerpuueckuii paa. Pag @ypwe i uet- 6
HBIX ¥ HEeUeTHBIX QyHKIHH. Pa3noxxenue GyHKIUI ¢ IPOU3BOIBHBIM IIEPHO-
oM. [Ipunoxenue psagoB Oypbe: HCHOJIB30BAHUE CUTHAJTIOB B MEPEIAOIINAX
AIEKTPUUYECKUX YCTPOMCTBAX, YPABHEHUS MATEMATHUYECKOW (PU3UKHU.

20

OcHOBBI TEOPpHHU BEPOSITHOCTE U MaTeMaTH4YeCKOM cTaTucTukH. Hop- 12
MaJlbHas cily4aifHasi BeJIMYMHA; 3aKOH OOJIBIINX YHMCEN; HEPaBeHCTBO YeObl-
nieBa; Teopema YeoObimena; Teopema beprysuiu; Teopema MapkoBa; Teopema
[Tyaccona; unterpanbHas TeopeMa Myaspa — Jlamtaca. [lokazarensHoe pac-
IIPENIETICHUE U €T0 YUCIIOBbIE XapaKTEPUCTUKH. CTaTUCTUYECKHE OLICHKHU: He-
cMellleHHbIe, 3¢ (EeKTUBHbBIE, COCTOATENbHbIE. /[[oBepuTeIbHAs BEPOSTHOCTD U
JI0BEpUTENbHBIN nHTepBal. OnpeneneHrne HeoOX0MMOro o0beMa BEIOOPKH.
Cratuctruueckue MeTo/ibl 00pabOTKH SKCIIEPUMEHTANIBHBIX JaHHbIX. [lorpem-
HOCTb OoLleHKHU. OnpeziesieHue napaMeTpoB HEJIMHENHBIX YpaBHEHU perpeccun
METOJIOM HaUMEHBIINX KBaJpaTOB HEMOCPEACTBEHHO.

40

2.
3.

O0pa3zen NHCbLMEHHOH CAMOCTOATEILHOM Pado0THhI VI MEPBOro ceMecTpa
CocraBuTh ypaBHEHHUE IUIOCKOCTH, MPOXOAIICH Y€PE3 TOUKY M | NEPIEHAMKYIAPHO K BEKTOPY

M M, ,ecin M1(2;— 1;1) U Mz(— 3;4;5).

. . x+1 y-2 z-1
Haiitu Touky nepeceyeHus npsamoun = = U IVIOCKOCTH 3x -2y +2-3=0.
2

1 -1
ITocTpouts KpuBBIE 2- TO MOPSIKA:

(x—2)Y +(y+1) =4;25(x-4)  +9(y+4) =225 ;4(y-1) -9(x-1)" =36 ;y  -x+3=0.

4.

Haiiti mpou3BoHbIC JAHHBIX (QYHKIMNA: a) ’ 0) 24/Xy = 3x° -2 y .
t




X+1
Hccaenosath (byHKLU/IIo: y = ( W U IOCTPOUTH rpaq)I/IK.

5.
\x-1)
Oo0pa3zen NUCHbMEHHOH CAMOCTOATEIbHOI Pad0THI 1JIs1 BTOPOIo ceMecTpa
2 0z
1. Jlana ¢pyakmus z = x’ . TTokaxuTe, 9To Yy ~(1+ylhx)—=0.

OXoy oX

2. Haiitu HEOIPEJEIEHHBIE UHTETPAJIB; B IBYX NEPBBIX 3aJJaHUSIX MPOBEPUTH PE3YJIbTATHI nn(b(bepeﬂun-
poBaHUEM:
dx 5x+1

g
J‘9x2—4"[x2—6x+1 'Jx«/x_f

Ixsin 7 xdx .

2+/3
3. BbrumcanTh ONpeAeTICHHBIA HHTETPAT: J xV4 + xdx ;
0
4. BBIMHUCAHUTH TIOLIAIL PUTYPBI, OTPAHUUECHHOMN JTMHUSMHU:

y:x2—4; X-y+8=0
5. BbruncanTe HeCOOCTBEHHBIE MHTETPAJIbI HIIH JOKA3aTh UX PACXOAUMOCTS!
" xdx ° dx
D , 2) [—7—"
4
L1+ X oNX+ 2

Oﬁpa3eu NMHUCHLMEHHOH caMOCTOATEIbHOIM paﬁoTbl AJISL TPETBEIro ceMecrpa
£ n n
o - X
HaiiTi 065acTh CXOMUMOCTH CTETIEHHOTO Psifia Z — .
e N +1

+1

Paznoxuts B pan Makiopena QyHknuu: a) f (x) = cos 5x, 6) f(x) = .
X+ 2

N3BecTHBI MaTEMaTHUYECKOE OKUIAHNE a U CPEHEE KBAAPATUIECKOE OTKIOHEHHE ¢ HOPMAJIBHO pacmpe-
JIEJIEHHOM CiIy4yaliHOM BeJIMuuHbl X . HaliT BEpOSITHOCTh NONAIaHNsl 3TOM BEJIMUMHBI B 3aJaHHBIIA UHTEP-
Ball (a; f), a =10 ; o =3; a =2, B =13 .

HaiiTu noBepuTeNnbHbIN UHTEPBAI JJI OLIEHKW MaTeMaTUYeCKOr0 OKUJIaHUS @ HOPMAaJIbHOTO pacipeaese-
HUSI C HAJIS)KHOCTBIO y = 0,95 , 3Has BEIOOPOYHYIO CPE/IHIO x , 00bEM BBIOOPKH n U Cpe/IHEe KBa[paTH-
YECKOE OTKJIOHEHUE o .

Tpoe cTpenkoB HE3aBUCUMO APYT OT APYyTa CTPEIAIOT IO OJHOM U TOM kK€ MUIIEHHU C HaJeKHOCTBIO (BEPO-
satHOCTEI0) 0,9; 0,8 1 0,7 cooTBeTCcTBEeHHO. HaliT BEpOSITHOCTH TOTO, YTO MPH OJTHOM 3aJIII€ MHIIIEHB TTOpa-
35T IBOE CTPENKOB (0€3pa3InyHO KaKHX) U3 TPeX.
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http://www.iprbookshop.ru/14611.— 3B5C «IPRbooks», o mapoto.

3. I'mypman B.E. Teopus BeposiTHOCTEH M MaTeMaTHuYecKasi CTaTUCTHUKA: Y4eOHOoe mocodue s
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4. CaunoB A.-B.A. Kpartkuii Kypc BbIcIIel MaremMaTuk.- I'po3nsiid, 2016. T.1,2
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7. Ymapxamxue C.M., Ymapxamxuesa JI.LK. [Ipaktukym no teopun nosns.- I'posnsrii, UITL]
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8.

Hamaesa JI.III., MarameBa X.I1. JIuneitnas anreOpa, yaeOHOe MOCOOHME IO U3YyUEHHUIO pa3jielia
— I'poznsrit, U TTHTY, 2013.

7. OueHovHbIE CPeACTBA

M w dp e

Bonpockl i TEKyIEero KOHTPOJIst (KOJUIOKBUYMA).
OO0pa3ibl KOHTPOJIBHBIX PA0OT )it PyOCHKHBIX aTTECTAIUH.
TeopeTnueckue BOIPOCHI, BBIHOCUMBIE Ha DK3aMEH.
OO0pas3Iibl 3K3aMEHAIIMOHHBIX OUIICTOB.

Oﬁpasum BOl'lpOCOB )/ | 3anaﬂm‘/i, BBIHOCUMBIX HA aTTECTAllUIO CTyL[eHTOB
NEPBBIA CEMECTP

TEKYIIUIA KOHTPOJIb

BOITPOCHI JIsA KOJIVIOKBUYMA

Pa3nen: «DneMeHTH BEKTOPHOH anreOpsD»

1.

2.

>

7.

JlexapToBbI MPSIMOYTOJIbHBIE CUCTEMBI KOOPAMHAT Ha IJIOCKOCTH U B IpocTpaHcTe. [lonsgpHas cuctema
KOOpIMHAT.

Bexkropsl. JIuHeliHbIe onepanuu Hal BeKTopaMu. JINHEHHO He3aBUCHMBIE BEKTOPBL. basuc, paznoxeHue
o 0as3ucy.

[Ipoexunu BexTopa Ha ocu koopAuHat. KoopauHate! BekTopa. JlJinHa BEKTOpa U HAIPaBIAIOLINE KO-
CHUHYCBHL. Y CJIOBUS KOJUITMHEAPHOCTH BEKTOPOB.

CkanspHOe IpOoM3BeICHNE BEKTOPOB U €r0 CBOMCTBA.

Yroi Mexay BeKTOpamu. Y CJIOBUE NEPIEHIUKYISIPHOCTH IBYX BEKTOPOB. MEXaHMUECKUM CMBICH CKa-
JISIPHOTO MPOU3BENCHUS.

BekTopHOE U cMelIaHHOE TPOU3BENCHUS BEKTOPOB. OCHOBHBIE CBOMCTBA M BEIYHCIICHHE YEPE3 ONpENe-
JIUTENH.

KommutanapHOCTB TpEX BEKTOpOB. ['eoMeTprudeckye MPUIOKEHUS BEKTOPHOTO M CMEIIAHHOTO NPOU3BE-
JICHU.

Paszpen: «Teopus npenesios»

8.
9.

10.
11.
12.
13.
14.
15.
16.

17.

18.

19.

20.
21.

MHosxecTBa. OCHOBHBIE TTIOHATHSL.

[MonsTre pyHkuuu. OdnacTs onpeaeneHus 1 001acTh 3HAYCHUS PYHKIHIH.

OcHOBHBIE 3J1eMeHTapHbIe (YHKIIMHU, UX CBOWCTBA U TpadUKH.

Kommnekcubie uncna. J{eiicTBus HaJ KOMIUIEKCHBIMH YHCIIaMHU.

Tpuronomerpuueckas u mokasareabHas GOPMbI KOMIIEKCHBIX YHCET.

Kopens n-oif cTeneHy n3 KOMIIEKCHOTO YHCIIA.

IIpenen pynxuuu B Touke. [Ipenen ¢pyHkumum Ha OECKOHEUHOCTH.

OnHocropoHHME npeaesbl. OrpaHUYeHHOCTh (PYHKIMH, MMEIOIINN Ipeiell.

beckoneyno Oomnplass 1 OeCKOHEUHO Manas (GYHKIUH U CBSI3b MEXIy HHMHU. PaznokeHue (QyHKIUH,
UMEIOIIEH MpeJieN], Ha MIOCTOSTHHYIO U OECKOHEYHYI0 MAITYIO.

OcCHOBHBIE TEOPEMEI O Mpeaeiiax. PackpeiTie HeompeneIeHHOCTe! [%} 5 [i} IlepBriil 3ameuaTensb-
o0

HBIN TIpeJeN.

Uucnosele mocnenoarensHOCTH. [Ipenen mocnemoBarensHOCcTH. CyliecTBOBaHUE Tpezesia MOHOTOH-

HOW OTpaHMYEHHON TOCIIeI0BaTeIbHOCTH. Yncno e. HaTypanbHbie gorapudMsl.

CpaBHeHHE OECKOHEYHO MaJIbIX. DKBUBAJICHTHBIE OECKOHEYHO Majble. 3aMeHa OECKOHEYHO MaJIbIX JK-

BUBAJICHTHBIMU IIPU BBIYHCIICHUU IIPCJCIIOB.

HemnpepriBHOCTh PyHKIIMHU B TOUKe. Touky pa3pbiBa PyHKIIUU U WX KIIaCCUPUKAITHUS.

HemnpepriBHOCTh yHKIIMM Ha OTpe3ke. CBOWCTBAa HENMPEPHIBHBIX HAa OTpe3Ke (PYHKIUN: OTpaHHYCH-

HOCTB, CYIIECTBOBAHHC HAuOOJIBIIEr0 ¥ HAUMEHBIIIErO 3Ha‘-IeHI/II71, CYIECTBOBAHHUE MPOMEKYTOUHBIX

3HAYCHUU.
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OO0pa3ubl KOHTPOJIBHBIX PA0OT A1 PYOEKHBIX ATTeCTALMIA
1-1 pyOe:xkHas aTTecTanus

. Meton I'aycca perienns cucteM JMHEWHBIX YpaBHEHUH

[X; = 3%, +3x; =9;
. Pemmts cucteMmy ypaBHEHHH J4xl +2X, — X5 =-8;

{xl + 2%, =-3.
. JlaHBI TOUKH Ha TUIOCKOCTU A(2; 5), B(7; 6). CocTaBUTh 00III€e ypaBHEHHUE MIPAMOU, IPOXOISAIICH
4epe3 3THU TOUKHU, IIPUBECTU €TI0 K BUAY YPABHCHUA B OTPE3KaAX U NOCTPOUTH MPAMYIO.
. IIpuBecTH K KAHOHUYECKOMY BHJYy YPaBHEHHME KPUBOM x* + y° + 2x — 4y — 14 = 0 ¥ IIOCTPOUTE €€.

2-51 pyOexHasi aTTecTalus

. [lorsiTrie mpon3BoIHOM QYHKITNH, €€ MEXaHUIECKUN U T€OMETPHUIECKUN CMBICIL.

2x +5x +1 sin 5x
. Haiit mpenensr: 1) lim ————= 2) lim

3
x> 7x° + x + 10 x>0 2X

1 _
- —+3,2) y=cos ‘2x, 3) y=x>.e ¥,

2

Teopeanecmle BOIIPOCHI, BLIHOCUMBIC HA JK3aMCH

. Haiftu npoussoublie GpyHkmuit: 1) y = 5x* +

1. Ompenenutenu U MX OCHOBHBIE CBOWCTBA

2. Boon popmyn Kpamepa i penieHnst CHCTEM JIMHEHHBIX YpaBHEHHN

3. Marpuusl 1 JecTBUS HaJ HUMH (CI0KEHUE, BRIMUTAHUE U YMHO)KEHHE Ha YHCII0, YMHOXKEHHE JABYX
MAaTpHIL. )

4. Meton 'aycca perieHns cucTeM JIMHEWHBIX YpaBHEHUN

5. MatpuuHsblii cIocO0 pelIeHus] CHCTEM JIMHEHHBIX YpaBHEHUI

6. Ilonsrue Bekropa. JIuHelHbIe onepaluy HaJ BEKTOpaMU

7. CkanspHOE MpOU3BEIECHNE BEKTOPOB U €ro CBONWCTBA

8. BekTopHOE TpOH3BE/ICHHE BEKTOPOB H €TI0 CBOMCTBA

9. BrIBOA yCIOBUI MapaieNbHOCTH U YCIOBHS HEPIEHAUKYISIPHOCTH ABYX BEKTOPOB

10. CmenranHOe MPOM3BEACHUE BEKTOPOB U €I'0 CBOHCTBA

11. OOmiee ypaBHEHUS NPSAMOM U YpaBHEHHE PAMOIL, TPOXOAIIECH Yepe3 ABE 3aJaHHbIE TOUKH
Ha IJIOCKOCTH

12. Yron mexay nByMs npsmMbIMU. Todka repeceueHns AByX NPsSMBIX. Y CIIOBHS apajUIEIbHOCTH U yCJIO-
BUE MEPIICHANKYIISIPHOCTH JIBYX MPSIMBIX.

13. Kpussle 2-ro nopsiaka (OKpy>KHOCTb, SJUIHIIC, THIIEpOoIIa U mapabosa)

14. Tlpenen ¢pyHKIMM HEPEPHIBHOTO apryMenTa (pumepsl). beckoneyHo O0JbIoi apryMeHT.

15. Beckoneuno Oomnbinue, 0ECKOHEYHO Maible PYHKIUU (TPUMEPHI).

16. CpaBHeHue OecKOHEUHO MalbIX (DYHKIIMH, SKBUBAJIEHTHBIE OeCKOHEYHO Majible. [IpaBuia npenenpHoro
nepexoia: mpeiesl CyMMBI, IPOU3BEICHUS, YaCTHOTO (PYHKIMH (JJOKa3aTeNbCTBO).

17. TpusHak cymectBoBanus npenena GyHkimu. [IepBoiii U BTOpoii 3aMeuaTeNbHBIE TIPEIeIbL.

18. HenpepbIBHOCTD (YHKIUH, KiIacCUPHUKAINS TOYEK Pa3pbiBa (IPUMEPHI).

19. lonsATHE NMPON3BOAHON QPYHKIMH, TEOMETPUUECKUI CMBICI (TIPUMEPBI).

20. TeopeMbl 0 TPOU3BOJHBIX CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIMH (JOKa3aTEIbCTBO).

21. Tlpou3BoaHas CIOKHON PYHKIIHH.

22. TnddepennmpoBanre QyHKIHHA, 3aIaHHBIX TApAMETPUIECKHU. (IPUMEPHI).

23. Tabnuua NpOU3BOAHBIX SIEMEHTAPHBIX (PYHKIHH.

24. Tuddepeniman pyukuuu, nuddepeHmran CyMMbl, IPOU3BEACHUS, YaCTHOTO.

25. Ipoussoanbie u AudQepeHIHaibl BHICIINX TOPSIKOB.
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26. Teopemsl Poms, Jlarpamxa u Komm.

27. PackppiTHE HeoNpeAeNEHHOCTEH B IpeIenax, npasmwio Jlomurans.

28. Bospacranue u yobiBanue QpyHkiui. Heo0xoauMoe v 1ocTaTOYHOE YCI0BUE MOHOTOHHOCTH (DYHKIIUN
Ha OTpe3Ke. DKCTpeMalbHbIe TOUKH. J|0CTaTOUHBIC YCIOBHSI SKCTpEMyMa.

29. BBINyKJIOCTh M BOTHYTOCTh KPUBOU. J[0CTaTOUHBIC YCIOBHS TOUYCK Mieperuda (mpuMepsl). ACHMIITOTHI
rpadukoB QyHKIHI (TPAMEPHI).

30. Uccnenosanue (HyHKIUH, MOCTPOCHUE HX TPAPHKOB.

O0pa3zen h3xk3aMeHAIMOHHOT0 O1JIeTa

MHWHUCTEPCTBO OBPA30BAHUS Y HAVKU POCCUNCKON ®EJIEPALIMNA
I'POBHEHCKUH I'OCYIAPCTBEHHBIN HE®TIHOM TEXHUUYECKU VHUBEPCUTET

nMmeHu akaaemuka M. J[. MunnnoHukoBa

Jwucrummmaa MaremaTunka
HNHucturyT NHI" I'pynna HT cemectp I
buner Ne 1

1. Ompepenutenu N-ro mopsaaka. AnreOpandecKkue TOTOTHEHUS 1 MHHOPBI.
[2x, + X, + 3X, = 4
2. Pemmre cucremy metonoMm 'aycca: J X, —2X, + X, =4

[3xl+ 4x, + X, =0

2 9

3. Haiitu npousBoauble fanHbIX QyHKIMii:1).y = 4x' - —+¥x* ;2) y = (1 - 4x3) ;
X

3) y=3x"-arcsin x.

4. Jlanbl 2 BekTOpa: a = 3i—-2j+ 4k ub =i+ 5j - k, HaliTu BeKTOpHOE TTPOU3BEACHUE STUX BEKTO-

pOB.
5 X _x-30 sin 5x o8x’-4x+3  (x+3) "
5. Haiitu npenensr: lim 3 ;v lim 7 lim —— _lm .
x>-5  x° +125 x>0cos xsin 4x x> 7x  +x-5 x>=( x-1)
OK3aMeHaTop Ymapxamxuesa JI.K.
« » 2020 3aB. kadeapoit lauaer A.M.

O0pasen 3x3aMeHALIMOHHOT0 OMJIeTA NJISl CTYCHTOB 04YHO - 3204HOI GOpPMBI 00yUeHHA
MUHHUCTEPCTBO OBPA30BAHMS 1 HAYKU POCCUIMCKOM ®EJIEPAIIN

I'PO3HEHCKHI1 TOCY JAPCTBEHHbII HEDOTIHON TEXHUYECKHI YHUBEPCUTET

nMeHH akageMuka M. J. MuimnoHIuKoBa

JuciummimHa Maremartuka
Wncturyt WHI' I'pynma BHTC cemectp |
buner Ne 1

1. TIpousBogHas, ee reoMeTpHICCKHI 1 (PU3NIECKUN CMBICI.
2. Pemmre cucremy Metosiom Kpamepa:

[2x, —6Xx, —5x, =1
J3x1—5xZ - 2%, =17
{2x1— 2%, = T%X, = =3
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3.
4.

5
X

1
Haiitu iponsBoubie JaHHBIX GyHKmmit: 1)y = 5x° - —+¥x" ; 2)y = Jx cos x; 3)y=——.
x 3X - 2X

Hanbr Beprmusl mupamugst: A(-5; 4; -5), B (5; 2; 6), C(5; -7; -3), D(2;3;4). Haiitu ee o0beMm.
DK3aMeHaTop Ywmapxamxuena JI.K.

« » 2020 3aB. kadempoit lauaes A.M.
Bropoii cemecTp
TEKYIIUI KOHTPO.Ib

BOIIPOCHI JJIAA KOJIVIOKBUYMA

Paznen: «luddepenunansuoe ncuncienue GyHKIUNA HECKOIBKUX IEPEMEHHBIX)

1.

2.

No ok

8.
9.

10.

OyHKIMM HECKOJIBKUX MepeMeHHbIX. O0nacTs onpeneneHus. Ilpeaen n HenpepbIBHOCTE QYHKIMM He-
CKOJIBKUX IICPEMCHHBIX.

YacrtHeie nmpousBoanblie. [lonubii nuddepeHinman 1 ero UCIoiIb30BaHUE B MPUOIMIKEHHBIX BBIYUCICHU-
fAX.

I'eomerprdeckuii cMbica noaHoro auddepennuana. KacarenpHas mI10CKOCTh U HOPMajb K IIOBEPXHO-
CTH.

YacrtHbie Tpou3BOAHEIE U TTONHBIE nuddepernuanst Beicux mopsakos. @opmyna Teiinopa.

HesiBHbIe pyHKIIMEN 1 UX MuddepeHnnpoBaHue.

Ckansaphoe nose. [IponszBoanas o HampasieHuto. [ paguent.

OkcrpeMyM (QYHKIIMH HECKOJIBKHX MepeMEHHBIX. HeoOXomumble U 10CTaTOYHbIE YCIOBHUS CYLIECTBOBA-
HUSI 9KCTPEMyMa.

Hawnbonsiree n HanMeHbIIee 3Ha4eHUs (HYHKINH B 3aMKHYTOH 00JacTH.

YcinoBHbI 3kcTpeMyM. MeTon MHOkuTeNen Jlanrpanxa.

MeTtoa HauMEeHbIIUX KBAAPATOB 11 00PaOOTKH IKCIIEPUMEHTATBHBIX JaHHBIX.

Paznen: «luddepennnanpabie ypaBHEHUD

11.
12.
13.
14.
15.

16.

17.
18.
19.
20.

[Tonsitne 06 0OBIKHOBEHHBIX T ((epeHInaTBHBIX YPAaBHEHHAX BBICIINX TTOPSIKOB.

[Npocreiimme audepeHranbabIe YypaBHEHHS BBICILETO TOPSAKA, TOMYCKAIONHe TIOHMKEHHE TTOPSIKa.
Jluneitabie quddepeHnuanbHble ypaBHEHUsT BTOPOTO mopsiaka. Onpe/ienieHre U CBOMCTBA.

Jluneitaple onHOPOHBIE ypaBHeHUsl. OCHOBHBIE MTOHSTHSI.

Jluneiinble HeoqHOPOAHBIE YpaBHEHHA. CTPYKTYpa OOIIETo peleHus JIMHEHHOTO0 HEOAHOPOIHOTO
YpaBHEHUSI.

. JIuneitnpie nuddepeHpaabHble ypaBHEHUS ¢ TOCTOSHHBIME Koddduiimentamu. XapakTepucTHIecKoe
ypaBHEHHE.

[Npocreiimme audepeHranbabIe ypaBHEHHS BBICILETO TOPSAKA, TOMYCKAIONHe TIOHMKEHHE TTOPSI/IKa.
HaxosxieHne 4acTHOTO pelieH s HEOJHOPOIHOTO YPaBHEHHsI METOOM MOJI00PA 110 MPABOH YacTH.
Cuctemsl nuddepeHnuanbaple ypaBHEHUS IEPBOTO MOPSIKA.

MeTtoa UCKITIOYEeHNUS pellieHHs CUCTeMBbl U GepeHIIMATBHBIX YPaBHEHHH.

O0pa3ubl KOHTPOJIBLHBIX PA00T A1 PYOEKHBIX aTTeCTAIUH

1-a1 pyOexHasi aTTecTanus

Haiitu yacTHble Ipou3BOHbIE 1-T0 U 2-T0 TopsAaKka GyHKIUU: Z=3x” — 2y° — 5xy

xdx

\/x2+6x+1’j

X 3
Haiitu uaTErpas!: J' 2X + — + —373\/; dx ,Isin ®3x cos 3xdx ,,J' xsin 2 xdx .

3 X
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1. Brerumcnuth HUHTCrpaJibl:

2-51 py0eskHasi aTTeCTalMs

0

dx

2
dx
'1[\/;+5"[4x+7,

-1

1
2. Pemuts nuddepenumanbupie ypaBHeHHA: 1) xy' = xsin Yy, y; 2.y + ytgx = , y(z)=5;
X

3).

15.
16.
17.
18.
19.
20.
21.
22.

23.
24,

25.

e Vdy = xdx .

TeopeaneCKne BOIIPOCHI, BLIHOCUMbIC HA IK3aMECH

O06macTh omnpeaeneHus, TNHAH YPOBHS (QYHKIIUU ABYX IEPEMEHHBIX.

[Ipenen u HENPEPBHIBHOCTH (YYHKITUH JIBYX TIEPEMEHHBIX.

Yactasie npowsBoanbie. [lomaenii mudepennmar.

OxcTpeMyM (YHKINH IBYX TlepeMeHHbIX. Hanbonpiiee n HanMeHblee 3Ha9eHUsT QYHKIIAN ABYX
TIEPEMEHHBIX B 3aMKHYTOH 00J1aCTH.

[MpousBoanas o Hanpaenenuto. [ paguent. KacarenbHas MI0CKOCTh ¥ HOPMAaJb K TOBEPXHOCTH.
[MepBOOOpa3Hast U MOHITHE HEONPEEIICHHOTO NHTETPAIA U €0 TEOMETPUUCCKUI CMBICIT.
CBolicTBa HEONPECICHHOTO HTErpasa. Tadauia OCHOBHBIX HHTEIPAJIOB.

3aMeHa MepeMEeHHOW ¥ WHTETPUPOBAHUE TI0 YaCTsM JUIsl HEOTIPEACICHHOTO HHTETpaa.
Kommnekcuble uncna. JlelicTBUs HaJl KOMIUIEKCHBIMU YHACIAMU.

. UHTerpupoBanue npocTeliux TPUroHOMETPHUUECKUX BbIPAKEHUH.
. lHTerpupoBanue paroHaibHbIX ApoOei.

HHTerpupoBaHue BbIPaKEHUHI COAEPKAILUX UPPALUOHAIIBHOCTD.

. [lonsiTHE OMpEENeHHOTO HHTETPalla, HHTErpalibHas cymMMa. CBOMCTBA ONPENEICHHOTO MHTErpaa.
. ®opmyna Herotona-JleitOnuna. MlHTErpripoBaHue Mo 4acTsM, 3aMEHa TIEPEMEHHOH B ONpeieNeH-

HOM HMHTETrpae.

HecoGcTBeHHbIe HHTETpabl ¢ OECKOHEUHBIMU NPEIEIaMH, HHTEIPANIbl OT PAa3PBIBHBIX (DYHKLIUH.

[Tpunoxxenust onpeneneHHoro uaTerpaia. HaxoxneHue miomaeil, BEIMUCICHNE JUIMHBI AyTH.

Haxosxnenue 00beMOB Tel BpallleHusl, II0MIAH TOBEPXHOCTH C MTOMOIIBIO OMPEeTICHHOTO HHTe-

rpana.

OO0bixkHOBeHHbIE M depeHInanbHbIe ypaBHEHMS IEPBOTO MOPAIKA. Y PAaBHEHHUS C Pa3AeIIOLIMMHU-

cs mepeMeHHbIMA. 3amaua Komm.

JluneliHble ¥ OJTHOPOIHBIE MU PepeHIINATBEHBIE YPaBHEHHS IEPBOTO MOPSIIKA.

Huddepennnansaple ypaBHEHUS BBICIINX MOPSIIKOB.

[Mpocreiimme quddepeHnnansHble YpaBHEHHS BBICIIETO MOPSAKA, JOMYCKAIOIINE TOHWKEHHUE T10-

psKa.

Jluneitnble quddepeHnnanbHble ypaBHEHNsI BTOPOTO nopsiaka. JInHelHble OHOPOIHBIE 1 HEOAHO-

POJIHbIE ypaBHEHUSI.

O611iee pereHye JIMHEHHOT0 HEOJHOPOJHOTO YPaBHEHHS.

Jluneiinble quddepeHnnanbHble YpaBHEHUS C TOCTOSTHHBIMU KO3 pULneHTaMu. XapaKkTepucTuie-

CKO€ ypaBHEHHE.

HaxosxneHne yacTHOTO pelIeHus] HeOJHOPOAHOTO YPaBHEHUSI METOAOM 10100pa 10 IpaBoi YaCTH.
Oo0pa3sen 3K3aMeHALMOHHOTI0 OnJieTa

MHHUCTEPCTBO OBPA3OBAHU S 1 HAYKY POCCUNCKOU ®EEPALIN
I'POBHEHCKUII TOCYJAPCTBEHHbBIN HE®TIHOM TEXHUYECKWIN YHUBEPCUTET

UMeHH akajemMuka M. J[. MuumoHmkoBa

Jucrunaraa Maremartuka
WucTHTYT UHT I'pynnst HTC cemectp Il
Buner Ne 1

1. HeomnpeneneHHBINH HHTETPal M €TO CBOWCTBA.
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4
2. Haiitu unTerpaisl: f (2—
( x

+£—2cos x)dx , Ixsin xdx j
-25 J

X
2
3. BbuucauTh ONpeaeacHHbIC HHTEIPAIbI: I

1

3

I(2x3 +

-2

6x -5

4. Pemuts nuddepenunansusie ypapaenus: 1). x*y’ = y? — 2xy ;2).y' - 3x’y = x’e”* , y(0)

3).ey(1+ xz)dy —2x(1+ey)dx =0.

(

\

4
5xt - 23x% + — - 3\dx .
X )

x° - 5)dx .

3

0,

5. Haiiti yacTHbIE MPOM3BOAHBIE 2-TO Topsaka GyHkmu Z= f (x;y): Z=3x" - 2y’ - 5xy .

DK3aMeHaTop

« » 2020 3aB. kadempoit

O0pa3en 3K3aMeHAMOHHOT0 OMJIeTA Il CTY/IeHTOB 0YHO

Ymapxamxuena JI.K.

T'agaeB A.M.

- 3204HOM GopMBI 00yUeHH s

MUHUCTEPCTBO OBPA30BAHUSA U HAYKH POCCUMCKOIM ®EJEPALINA

['POBHEHCKUI TOCYJAPCTBEHHbBIN HE®TSIHOM TEXHUYECKNUIN YHUBEPCUTET

uMeHH akajgemuka M. [[. MuninoHmkoBa

Jucrunanna Maremartuka
HucrutyT HUHT I'pynmst BHTC
Buner Ne 1
1. VHTerpupoBaHuUs MO YacTsAM B OIPEIEJICHHOM MHTETpae.
2. Haiiti yacTHbIe TPOU3BOIHBIE (PYHKIHI ABYX IEPEMEHHBIX: Z =
. dx
3. BbuHCIATH ONpeneneHHbI HHTETPal: j .
L 6x-5
4. Peumnth nuddepeHipanbabie ypaBHeHHS: 1). y' + 2xy = xe ",
3x - 5)dx
5. Haiiti nHTETpAIHL: J‘ ( - ) , J'(l +4x)°dx .
X" -4

OK3aMeHaTop

» 2020 3aB. kadenpoit

Tpernii cemecTp

TEKYIIUI KOHTPOJIb

cemectp I

3y2+tgx . .
, Z = Xx-sin X+ y-sin x

y(0)=0,2). y"+4y' +8y =0.

Ymapxamxkuena JI.K.

T'auaes A.M.

BOITPOCHI 1JIAA KOJVIOKBUYMA

Pa3nen: «Paap»

OrnpezaeneHre YUCIOBOro psAsia U €ro CyMMBI.

CBoiicTBa CXOASIINUXCS PSIIOB.

Heo0xoauMblii MpHU3HAK CXOAMMOCTH Psaa.

Psiapl ¢ HeOTpUIIATENBHBIMU WICHAMU, TPU3HAK CPABHEHUSL.
[pusnak cxomumoctu HanambOepa.

grwbdE
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MaTerpanbHblid U paguKaibHbIA pu3Haku Koy,

3Hakouepeayronmecs psbl, npu3Hak JledOHwuIa, abCcoMOTHAS U YCIOBHASI CXOJUMOCTh PS/Ia.
[Nonsitue o GyHKIMOHATBHOM psifie. CTETICHHBIC PSIIIBL.

WuTepBan u paanyc cxoqumocti. O6IacTh CXOIUMOCTH

. Paznoxenne ¢ynkmmii B psix Teinopa u B psim MakiopeHa.

O0pa3ubl KOHTPOJIBLHBIX PadoT A Py0eKHBIX aTTecTANMIA
1-a py6e:xnas aTTecTanus

1 2 3 4
Haiiti popmysy amst obmiero wieHa psga — + + + + e
101 104 109 116

* 2"t _ (2n—1w" * (-1)""2n
VccnenoBarh Ha CXOOUMOCTD pAib: @) > ——; 0)Y | —— | ; B); > — _
n=1 n n=l\ Zn ) n=2 3n + 2

B mepBoii ypHe 2 0enpIlX U 5 4epHBIX mapa; BO BTOpoi ypHe 4 Oenbix u 6 4epHbIX mapoB. M3 kaxmoi
ypHBI Hayauy OepyT 1o oJHoMY mapy. KakoBa BeposiTHOCTH TOTO, 4TO 00a mapa Oenbie?

2-51 py0e:kHasi aTTeCTANMA

B rpynne 30 cTyneHTOB, cpelu KOTOPBIX 9 OTIMYHUKOB. HallTu BEpOSTHOCTH TOTO, YTO CPEaU OTO-
OpaHHBIX Haymady 11 cTyaeHTOB 6 OTIMIHUKOB?

B cembe 5 neteii. Cuntasi BEpOSITHOCTH POXKICHUSA MaJIbYMKa M IEBOYKH OJIMHAKOBbIMU,  HaliTu Bepo-
STHOCTB TOTO, YTO CPE/HM ACTeH He 0oJiee IBYX MaJIbYMKOB.

CrnyuaiiHas BenMuMHa X 3afaHa QyHKOuel pacupenenenus F (x) . Haiitu «) nmoTHOCTB BEPOST-

HOoCcTH f (X); 6)MaTeMaTHYECKOE OKUIAHUE M (X ), ¢) aucnepcuro D (X ), ) cpegHee KBaapaTuyie-

CKOe€ OTKJIOHeHHUEe o (X ) . [loctpouth rpaduku GyHKIME F (x) U f (x) :

(o, mpu X <0
2
X
F(x)=4—, mpu 0< x< 4
|16
[1, mpu X > 4

TeopeTuquKue BOIIPOCHI, BLIHOCHUMBbIE€ HA JK3aMEH

Omnpeenenre YuciIoBOro psijia U €ro CyMMBI, CBOMCTBA CXOJISAIIMXCS PAJOB.

Heo0xonumblii IpU3HAK CXOAUMOCTH Psizia.

Psinel ¢ HEOTpHUIIaTENBHBIMY WIEHAMU, IPU3HAK CPAaBHEHUS.

[Mpusnak cxomumoctu Jlanambepa.

WuTerpanbHplil U paguKanbHbli mpusHaky Koy,

3Hakouepeayromuecs psiabl, npu3Hak JIeiiOHuIa, abcooTHAs U YCIIOBHAs CXOIAMMOCTD Psila.
ITonsitre o pyHKunoHanbHOM psne. CreneHHble psaabl. MHTEpBad v pagnyc CXOAUMOCTH.
Pasnoxenune Qynkuuii B psia Teiinopa u B psit MakiiopeHa.

Kiaccudeckoe onpeienieHne U CBOMCTBAa BEPOATHOCTEN.

. OcHOBHBIE IOHATHSI KOMOMHATOPHKH.

. Teopema ciioxxeHus BepoATHOCTER. TeopeMa yMHOKEHHSI BEPOSITHOCTEH.

. ®opmyiia nosiHo# BeposaTHocTH. Dopmyna baiieca.

. IloBTrOpHBIE HE3aBHCUMBIE HcTIbITaHus. Popmyna beprysun.

. ®opmyna Ilyaccona. JluckpeTHbie U HENPEPHIBHBIE CITyYailHbI€ BEJTMUUHBI.
. OyHKIMS paclpeaciicHUs U €€ CBOMCTBA.

. UucnoBble XapaKTEPUCTHKH.

. MnTerpanbnas u quddepenumnansuas GyHKINU pacipeaesieHHs.

. HucaoBbIe XapaKTEPUCTUKH HENIPEPBIBHBIX CIyYalHbBIX BEJIUYHUH.

. DIeMEeHTBl MaTeMaTH4eCKO CTATUCTUKHU. | eHepasbHas 1 BEIOOPOYHAs COBOKYITHOCTH.
. PempesenTtaruBHOCTH (IIPEACTaBUTEIBHOCTD) BEIOOPKH.

. OMnmpudeckas QyHKIus pacnpeneneHus. [louron u rucrorpamma.

. Cratuctudeckue OlleHKU IIapaMeTpoB paclpeaesiCHUs.
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23. TlonATHe 0 NOBEPUTENBHBIX HHTEPBAJIaX U CTATUCTHYECKON MpoBepke rumote3. Kputepuii cornacus
ITupcona.
24. MeTo HAaMMEHBIINX KBaJIPaTOB.
25. KoadduuueHT koppessiunu, ero cBoicTaa.
Oo0pa3en dK3aMeHAIMOHHOT0 OnJIeTa

MHHUCTEPCTBO OBPA30BAHUS 1 HAVKU POCCUNCKON ®EJIEPALIMU
I'POBHEHCKUI I'OCYIAPCTBEHHbBIN HE®TIHON TEXHUYECKU VHUBEPCUTET

nMeHH akageMuka M. J[. MuimnoHITuKOBa

Jucuumnnnna Maremartuka
Wucturyt WHI ['pymmet HTC cemectp I
Buner Ne 1

1. Cnyuaiinbie coObITHs. ANreOpa COOBITHIA.
2. Bcxoxkects cemsia coctaBisieT 90%. UeMy paBHa BEpOSITHOCTB TOTO, YTO M3 7 CEMSIH B30HAYT 57

0 n+2 o 2 n - n+l
) 2 . n“+5n+8)  ~ (-1)
3. Hccnenosats Ha CXOMMOCTD PSIBL: Y - Dy — .
n=2 (n_z)' n=1 3n -2 o2 n-5

4. CnyuaiiHas BenuurHa X 3aaaHa QyHkumen pacnpenenenus F (x) . HaliTu a) mimoTHOCTH BEpOsSTHO-

ctu f (X); 6)marematndeckoe oxxunanne M (X ) ; ¢) gucnepcuro D (X ) ; 2) cpenHee KBagpaThye-
ckoe oTkiIoHeHue o (X ). Iloctpouts rpaduku dpyakmmii F (x) u f (x) .

(0, mpu X <1

5. Cpeau 100 noTepeiHbIX OMIETOB €CTh 7 BHIUTPHIIHBIX. HaliTH BEpOSTHOCTH TOTO, UTO 2 HayJady BbI-
OpaHHBIX OMieTa OKaXXyTCsl BBIUTPHILIHBIMU.
OK3aMeHaTop Ymapxamxuesa JI.K.

« » 2020 3aB. xadenpoit I'auaeB A.M.
O0pa3en 3xk3aMeHAlINOHHOT0 OMJ1eTa AJIsl CTYeHTOB O4YHO - 3204HOI GOopMBI 00yUeHHs

MMHUCTEPCTBO OBPA3OBAHHMS 1 HAYKHU POCCHUMCKOM ®EJEPALIMNA
I'PO3HEHCKHI T'OCYJAPCTBEHHBIN HEDGTIHOM TEXHUYECKUI YHUBEPCUTET
nMmeHn akagemMuka M. J[. MuammnoHIuKoBa
JucrumimHa Martemartuka
HNHuctutyT NHI" I'pynnel BHTC cemectp III

Buner Neo 1
1. JluckpeTHbIE M HEMPEPHIBHBIE CTyYaiHbIE BETUYNHBL.
2. B nepBoii ypHe 2 GenbIx U 5 4epHBIX mIapa; BO BTOPOil ypHe 4 Oenbix u 6 uepHbIX mapoB. V3 kaxaon
ypHBI Hayznauy OepyT 1o ogHoMy mapy. KakoBa BeposTHOCTB TOTO, 4TO 002 1mapa Oesble?
)n
3. MHccnenoBarh Ha CXOIUMOCTD PSIJIBI: Z Z — Z \/_

1 2n +1
4. JlaH psg pacmpeneiacHus ,Z[I/ICerTHOP“I Cly4yailHOM BeIMYUHBI X !
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a) IlocTpouTe MHOrOYroJIbHUK pacnpeaeneHus; Haltu: 6) maremaruueckoe oxxuganue M (X ) ; ¢) auc-

nepcuro D (X ) ; 2) cpenHee KBaIpaTHYECKOE OTKIOHEHHE.

DK3aMeHATOp Ywmapxamkuresa JI.K.

« » 2020 3aB. xadenpoit lNauaeB A.M.
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8. YueOHo-MeTOoAMYecKOe 1 MH(OPMAITUOHHOE 00ecredyeHHue U CIUTIITUHbI

no

Jluteparypa
OcHoBHast

Kapakaspsn C.A. [luddepennmanpaoe ucunciienne GyHKIUNA OJHOW EPEeMEHHON [ DIeKTPOH-
HBII pecypc]: yueOHoe mocobue/ Kapakasesin C.A., Ilak 3.E., ConoBpéBa O.B.— DiekTpoH.
tekcToBbie jgaHHble.— CII6.: Cankr-IleTepOyprckuii rocymapCTBEHHBIM apXUTEKTYPHO-
ctpoutenbHblii  yHuUBepcuter, ObC ACB, 2015— 99 c¢— Pexum nocryma:
http://www.iprbookshop.ru/33307— 5BC «IPRbooksy, o mapoutto.

nmages B.C. OcHoBEI BeIcIIEH MaTeMaTukH. — M.: Beicimas mkoira, 2005. — 479 c.

Kparkuii kypc BbICHIEH MaTeMaTWKd [DieKTpoHHBIM pecypc]: ydeOonwmk/ K.B. bammun [u
np.].— DnexTpoH. TekcToBble AanHbie.— M.: JlamkoB u K, 2015.— 512 ¢.— Pexwum nocryma:
http://www.iprbookshop.ru/14611.— 3BC «IPRbooks», 1o mapoJiro.

I'mypman B. E. Teopust BeposTHOCTEH 1 MaTeMaTHuuecKas CTaTUCTHKA: Y4eOHOe IMocoOue s

CTYyJIeHTOB By30B.— M.: Briciias mkona, 2012.
CaunnoB A. A. Kparkuii Kypc BbIcHIeil MaTeMaTuKy, TOM. 1, Tom 2. — I'po3Hslit, 2014.

JlomosHuTEIBLHAS
AonynxamugoB C.C. COOpHUK 3a/1ay IO TEOPUH BEPOSITHOCTEH M MAaTEeMaTH4YE€CKOW CTaTUCTH-
ke. — ['posnsriit, UTIL[ ITTHTY, 2011.
WuauBuayanbHble 3a1anus 1o Beiciield matemaruke. Yacte 1. JIuHeliHas u BeKTOpHas anred-
pa. Ananutudeckas reomerpus. uddepennnanpaoe ucurcienne GyHKIUA OIHONW MepeMeH-
HOU [DnexTpoHHBIN pecypc]: yueOHoe mocobue/ A.Il. PsOymiko [u ap.].— DIeKTpoH. TEeKCTO-
Bble JaHHBIe.— MuHck: Bemmiimas mkoma, 2013.— 304 c.— Pexum npocryna:
http://www.iprbookshop.ru/20266.— 3BC «IPRbooksy, 1mo mapoJito.
baraesa M.T. COopHUK 3aJja4 MO JIMHEHHOW U BEKTOPHOH airedpe U aHaJIUTUYECKOI reoMeT-
pun.— [I'posnsiit: I I'THU, 2007. — 50c.
Hanaesa JI. III., CocnambekoBa JI. C. Coopnuk 3anad. [uddepeHunanbHple ypaBHEHUS. —
I'poszueni UIIL I'THH, 2010.
VYwmapxamkueBa JI.LK. UaterpanbHoe ncuucienue GyHKIuu ogHou nepemenHor. COOpHUK 3a-
nay.- I'poznsiii: UTIL I'THUH, 2007.- 54 c.
VYmapxamkuea JI.K.. JuddepenuupoBanune QyHkuMM OIHOM mepeMEHHOH.. YueOHo-
MeToaudeckoe mocodue. ['po3usrii:, 2017. - 61 c.
VYwmapxamkueBa JL.K. [Ipenen u nHenpepwsiBHOCTH GyHKIMU. COOpHUK 3a1a4.- ['po3usbrii: NITL]
['THH, 2007. - 22 c.

HpnMeanHe. VkazaHHbIle Marepuajibl UMCHOTCA Ha Kaq)ez[pe 1 B YUTAJIBHOM 3aJIC YHUBCPCUTCTA, a

Tak)Ke Ha cauTe Kaq)e,[[pbl, OTKYyZa CTYACHT MOXKCT OeCIIaTHO CKAaYaTh HCO6XO,I[HMI>Iﬁ Marepual.

1.
2.
3.

HNurepHer pecypcsl

CaiiT kadenpsl «Bbiciias u npuKiIagHas MaTeMaTuka»: vm-ggntu.ru
http:// www.iprbookshop.ru
http://e.lanbook.com

9. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHre JUCHMIIIMHBI

3a Ka(berOﬁ «BrIciias u MMpUKJIagHAsA MaTCMAaTUKa» B TJIABHOM y‘-IC6HOM KOpIyce 3aKpCIuic-

HBI JIEKIIMOHHAs aynutopust Ne 1-08, ayauropun Ui npoBeeHus npakTudeckux 3aHsatuid NeNe 2-08,
2-12, 2-27, 2-29, 2-31, 2-33, 2-35, 2-39, GONBIIMHCTBO M3 KOTOPHIX OCHAIIEHO TaOnHIlamMu, Tpadude-
CKUM MaTepHajioM, YyepTexxaMH 10 JIMHeHHOW anredpe, lIeMeHTaM BEKTOPHOW anreOpbl, aHauTHYe-
CKOM reomeTpuu, JuQQepeHInaIbHOMy UCUUCICHUIO (GYHKIUN OAHON MepeMeHHON, HHTErpalbHOMY
ucyuciennto; aya. Ne 2-12 ciry’)kKUT B Ka4eCTBE KOMITBIOTEPHOTO KJIAcCa, IZI€ YCTAHOBJIEHBI 12 KOMIIb-
IOTEPOB, KOTOPbIE UCTIOIB3YIOTCS IS CAMOCTOSATENILHOM pabOThl CTY/IEHTOB; 37I€Ch K€ BO3MOXKHO HC-
N0JIb30BaHNE KOHTPOJIMPYIOIIMX IIporpamMm i puéma 3a4€ToB U 3k3amMeHoB. Ha kadenpe nmerorcs
MHTEPAKTUBHAS JOCKA U JUATIPOEKTOP.
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P
Cocmasumens (4717 ' JLK. ¥Ymapxajpkuepa

COI'/TACOBAHO:

" ’
3asedyrouwuil kaghedpoit «Boicuan L/V\’ » /
U NPUKTAOHARA MAMEMAMUKA» \’ AM Tayaes

3asedyrowuit kaghedpoi «Xumuueckan / /
MexHoNo2uA nedmu u 2aza» ¢ 47(:// /C_—JLI1I. MaxmyoBa

A
Hupexkmop AYMP % M.A. Maromaesa
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