MMWHUCTEPCTBO OBPA3OBAHMS U HAVKU
JIOHELIKO1 HAPOTHOH PECITYBJIMKH
TOCYIAPCTBEHHOE OBPA3OBATEJIbHOE VUPEXIEHUE
BBICILIEI'O [TPOOECCUOHAJIBHOI'O OBPA3SOBAHUS
«JIOHELIKU HALIMOHAJIBHBIM TEXHUYECKWI YHUBEPCUTET»

~

TI8pBEIit IpopeKTop
% %‘ e
( ;%g A.A Kapaxo3os

5 S */{7 (nodfics)
gg/ Y »_OF 2023 roaa

PABOYAS ITPOTPAMMA JAACHHUITIINHBI
b51.0.15 Beiciiasg MaTeMaTHKa

(X0 ¥ HaWMEHOBaHHE AUCLHILTHHBI COTJIaCHO Y4eOHOMY IIaHy)

CreuunanbHOCTh: 21.05.04 T'opHOe nesio

(KOI[ 1 HAUMEHOBAHHKE HAITPABJICHUS ITOJATOTOBKH / cneunam,l{ocm)

ITon3eMHas pa3paboTKa MIacTOBBIX MECTOPOXKIACHM I
Crenuanu3anus: OTKpBIThIE TOPHBIE PA0OTHI, B3pbIBHOE /€710,
TexHonoruyeckas 6€30MaCHOCTh M TOPHOCTIACATENBHOE AEIO,
[IIaXTHOE U MO/I3EMHOE CTPOUTEILCTBO,
OO6orameHue moae3HbIX UCKOTTAEMBIX

(nmanmeHoOBaHKE NPOQIIS / MATUCTEPCKOH IPOrPaMMBI /CHEIHATNA3AIIM)

[Iporpamma: CIEMAIUTET
(6akanaBpHaT, MATUCTPATYpA, CIICTTHAITATET)
dopma oOyueHus: OyHas / 3a04Has
(o4Has, 3a04HAsI, OYHO-320UHAS)
dopma 00yyeHus: OuHas 3aouHas
Cemectp(p1) 1,2 1,2
O6mmas TpyaoéMKOCTh B 3.€./9acax 13/468 13/468
KoHnrakTHas paboTa (4ac.), B TOM 4HCIIE: 229 (123+106) 38(20+18)
nexkuuH (4ac.) 102 (51+51) 12 (6+6)
nabopaTopHble pabOThI (4ac.) - -
npakTHYecKue (ceMuHapckue) 3anaTus (yac.) | 119 (68+51) 14 (8+6)
CamocTosiTenbHas pabora (yac.), B TOM YUCTIE: 167 376
(147+20) (268+108)
KypcoBoOH IpoekT (pabota) (cemecTp/yac.) - -
KoHTpoib (3k3aMeH, Yac./3a4€T) 1 ceM. - 3k3., 36 |1 ceMm. - 3Kk3., 18
2 CeM. - 3K3., 36 |2 ceM. - 3Kk3., 36

Jdonenk, 2023 r.



Pabouast mporpamma nucuuniauHbl «Beiciias MaTeMaTUKa» COCTABJIEHA B COOTBET-
CTBHH C y4€OHBIMM IUIAHAMH TI0 HAMPABIIEHUIO MOJATOTOBKH (crneuuanbHoctn) 21.05.04
«l"opHoe nemo» misa cnenuanu3anuii [log3emMHas pa3paboTKa MIACTOBBIX MECTOPOKIIS-
Hul, OTKPBITBIE TOPHBIE Pa00ThI, TeXHOJIOTHYECKas 0€30NacHOCTh M TOPHOCTIACATE b~
Hoe neno, [llaxTHOe W MOa3eMHOE CTPOMTENLCTBO, B3phiBHOE meno, Oforanienue mo-
Je3HbIX uckomaeMbix st 2023 roga nmpuéma 1o OYHOM M 3a09HOM (hopMaM 00yUIeHHS.

CocraBuresnn:
JloueHT Kadeapsl BhICIIEH MaTeMaTHKH

KaHJIUJIaT TEXHUYECKUX HayK, JOLEHT - Pyccusn C.A.
(noanuce)

Pabouast nmporpamma paceMoTpeHa W NPHHSATA Ha 3aceqaHun Kadeapbr «Beic-
mas MareMatuka umenu B.B. Iakay.
[Ipotoxoin ot «15» mapta 2023 rona Ne 8

e,
3aBenyronmi kadeapoi - i Bomukosa H.IT.
(moanuce) (9.1.0.)

Pabouas nmporpamma corjiacoBaHa ¢ BbImyckawuei kadgeapoii «O0orameHue
TIOJIE3HBIX MCKOTIAEMBIX)

%z
3aBenyromiuii kadeapoit //; Kopuesckuit A.H.
(TToruCH) (®.1.0.)

Pabouas mporpamMmMa corjiacoBana ¢ Bbimyckawomeil kadenpoi «Pa3pabotka
MECTOPOIKIACHHIA MOJIE3HBIX HCKOTTaeMBbIX )

3aBenytromuii kadeapoit — [Terpenko 10.A.

(HO):[HI/ICL)/I/ (®.1.0.)

PabGouas nporpamma corsiacoBana ¢ Belnyckawinei kageapoii «Oxpana Tpyna
u aspoJiorus um. .M. Ilyraua»

3aBenyrommii kadeapoi N @ Kasepa A.JL
(ToaTMc ‘/ (®.1.0.)

Pabouast mporpammMa cor;acoBaHa ¢ Bbimyckawoumeid kadeapoii «Ctpoutens-
CTBO 3JaHUH, IOJA3EMHBIX COOPYKEHUM U TEOMEXAHUKA

3asenyromuii Kapenpoit ;4/ — Bopmesckmii C.B.
3 __(neamts)_——" (®1.0.)

Pabouasi nmporpamMmma ogo0pena yyeOHo-meToanuyeckoii komuccueii ['OYBIIO

«JIOHHTY» no HanpasieHuo noaArotoskH (creunanbHoctu) 21.05.04 «I'opHoe nemnoy.
[Iporokon ot «29» mapta 2023 roga Ne 4.

HpeIICCIIaTEJIL Wopmwcmn C.B.

IICb) (©.1.0.)

L/



Pabouas mporpamma npoasieHa s 20 rofa mpuéma Ha 3aceJaHuu Kadenpsl
«Bpicimias marematuka umenu B.B. [Takay.
IIpoTokon oT « » 20 roma Ne

3aBenyromuii kaheapon

(moamuce) (®.11.0.)

CornacoBaHo ¢ BeIycKkaroniei kadeapoit «O0oramieHue mojae3HblX UCKoIae-
MBIX)).

3aBeayromuii kadeapon

(moamuco) (®.1.0.)

CornacoBaHo ¢ BeITycKarolieit kadenpoit «Pa3paboTka MecTOpoKaeHUH ToJIe3-
HBIX UCKOIaeMBbIX».

3aBenyromuii kadeapou

(TIoamHCh) (®.1.0.)

CornacoBaHo ¢ Belmyckarouieil kadenpoit «Oxpana Tpyna u asposorus uMm. .M.
[Iyrauay.

3aBenyromuii kadenpoit

(TIoamHCh) (®.1.0.)

CornacoBaHo ¢ BeIycKaroniei kadgeapoit « CTpoUTENIbCTBO 3/IaHUM, MTOJ3EMHBIX
COOPYKEHUH U T€OMEXAHUKA.

3aBenyromuii kadheapon

(moamuce) (®.1.0.)



1 OBBEKT, HEJIb U 3AJAYU OCBOEHUA JUCIHUITJIMHbI

]_II/ICHHHJII/IHa pacCMaTpuBacT BOIIPOCHI UCCIICAOBAHUA W PCHICHUA MAaTCMATHYC-
CKHUX 3aJla4, UHTCPIIPCTALINH ITOJIYYCHHBIX dAHATTUTUYICCKH PC3YJIbTATOB.

Heablo npenogaBaHus IUCHUIUIMHBL SIBISIETCA: YCBOEHUE (YHJIaMEHTAJIbHBIX
3HAHMI B 00JIaCTH MaTeMaTUKH, OCBOEHUE METOAO0B U CIIOCOOOB pElIEHUs] MaTeMaTHye-
CKHX 3aJa4, pa3BUTUE JIOTUYECKOIO0 U AJTOPUTMUYECKOIO MBILUICHUS, OBJIAJCHHE OC-
HOBHBIMM METOJAaMH HCCIEAO0BAHMS, TPUOOPETEHNE YMEHUS MCIOJIb30BaTh MATEMATH-
YECKUI armapat OpH pelieHuH NPUKIAIHbIX U HAy4YHbIX 33/a4.

JlucuuiuiiHa CTaBUT 3aJa4: HAYYUTh CTYJIEHTOB TEXHHUKE BBIIOJIHEHUS MaTeMa-
TUYECKUX ONeEepaluii, BEIOOPY METO1a HCCIIEOBaHUs, pa3padOTKe MaTeMaTHYECKOW MO-
JIeH Tpoliecca, JOBEACHUIO PELICHUs 3a/layd 10 MPaKTUYECKOTO pe3yJibTara, OCHOB-
HbIM NPUHLWIIAM HHTEPIPETALMU MOJYYEHHBIX AHAIUTUYECKUX PE3YyJbTAaTOB, OLICHKE
HOPSAKOB BEJIMUYMH U MPABAONOI00HOCTH KOHEUHOTO Pe3yJibTaTa; CaMOCTOSTENBHO I10-
Jdy4aTh JONOJIHUTENbHbBIC 3HAHUS 110 JUCLMILIMHE; TPUMEHSTh CIIPAaBOYHUKH, TaOJINIIbI,
COBpPEMEHHBIE MAKETHI MPOTrpaMM; CPOPMUPOBAThH Y CTYIEHTOB HaBBIKU MCIOJb30BaHUs
npUOOpETEHHBIX 3HaHUI B Oynyiiel npodeccnoHaIbHO-NPAKTUYECKON e TENbHOCTH.

B PE3YIbTATC OCBOCHUS NJUCHUIIIIMHBI CTYACHT OOJIKCH

3HATh:

— OCHOBHBIE TIOHSTHUSI BBICIICH MaTeMaTUKHU, UX CUMBOJIMKY U 00O3HAUYEHUS; OC-
HOBHBIE (DOPMYIIBI BBICIIICH MAaTEMATUKHU U TIpaBUJia UX IPUMEHEHUS;

— METO/IbI PEILICHUS CTaHJAPTHBIX 3a/a4;

— METOJIbl YUCJICHHBIX PACUETOB U UX peaJIM3alIi0 Ha KOMITbIOTEPE;

yMeThb:

— cBOOOJIHO MOJIB30BaThCs POpPMYJIaMH BBICIIEH MaTeMaTUKY;

— WCIIOJB3Ys 3HAHU [0 JUCLMIUIMHE, PEIlaTh CTaHAAPTHBIC 3a1a4H;

— BBISICHUTb T€OMEeTpUUYECKUH ((PU3NUYECKHil) CMBICT TapaMeTPOB 3a]1auH;

— IPOBECTH OOIIMIA aHATU3 MOJTYYEHHBIX PE3YyJIbTATOB;

— UCIIOJIB3YS CIIPABOYHYIO JINTEPATYPY U ONHPASICh HA MTOJYYEHHbBIE 3HAHUS, CO-
3/1aBaTh MATEMATUYECKUE MOJIENIA U CAMOCTOSATENBHO UCCIIEIOBATh UX.

BJIA/IETh:

— HaBBIKAMH HCIIOJIb30BAaHNs MATEMAaTHYECKOTO aIlapara B IPAKTUYECKUX LIENSX.

[lepeuncnenHbie pe3yabTaThl 00yUYeHUS SIBISIOTCS OCHOBOM JJ1s1 pOPMUPOBAHUS
CHEAYIOINX KOMIIETEHIIUH:

— Crioco6eH OCyIIeCTBIATh KPUTUUECKHUIN aHAIN3 MPOOJIEMHBIX CUTYaIlUd Ha OC-
HOBE CUCTEMHOTO IOAX0/1a, BeIpabaThiBaTh cTpaTeruto nercteuit (YK-1);



2 MECTO JUCHHUIIJINHBI B OCHOBHOM OBPA30OBATEJILHOM

ITPOI'PAMME

JlucuuIiuinHa OTHOCUTCS K 00s3aTenbHOM yacTu bioka 1 auctumue (Momysei)

y4eOHOro TIaHa.

ba3upyercst Ha 3HaHMSX, YMEHUSAX U HaBBIKAX, KOTOPbIE CTYJEHT MPUOOpEN IpU
OCBOCHHMH Kypca MaT€MaTHUKHU CPEIHEN IIKOJIBI.
3HaHUA U yMEHHUsI, TPUOOPETEHHBIE TP OCBOCHUU JTaHHOW AUCLIMILINHBI, peau-
3YIOTCSl CTYACHTOM IPU M3yYEeHHH JUCUUIUIMH: «Dusuka», «Teopernyeckas MeXaHu-
ka», «lIpuknanHas mexaHuka», «CONpPOTHBIEHHUE MaTEPHAIOB», NPH BBIINOJIHEHUU
HAy4YHO-UCCIIEI0BATEIbCKON padOThl U MPOXOKIECHUU TOCYJAapCTBEHHON MTOTrOBOM aT-

TCCTAallUU.

3 CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI

3.1 Pacnpenesnenue y4eOHbIX 4aCOB 10 TeMaM JMCHUILUIMHBI U BUIAM 3aHSI-

w

THH

HanMeHnoBaHnue TeMbl
(coneprxkaTenbHbIX MOIYJIEH)

KonuyectBo yacoB (*)
(ouHast / 3a04yHas popma)

YPaBHEHUS.

B Tom uncne
Bceero | Jlekuuu | Jlabop | Ilpaxr. CP
(Cemumn.).
CemecTp nepBbIil
Tewma 1. Jluneitnas anredpa. 50 (53) 8 (1) — 14 (1) | 28 (51)
Tema 2. BektopHas anreopa. 44 (53) 6 (1) — 10 (1) | 28 (51)
Tema 3. Anamutuyeckass reo- —
— 48 (54) 8 (1) 12(2) | 28(51)
Tema fl BBenenue B Mmaremaru- 54 (54) 12 (1) — 142) | 28(51)
YECKUW aHaJIN3
Tema 5. uddepenuuansuoe
ucuuciaenue Qynkumii omuou | 70 (68) | 17 (2) — 18 (2) | 35(64)
IIEPEMEHHOM.
KonrtaktHass pabora (I0mOJIHU- 4 (6) — — — —
TEJIbHAs )
Htoro no BumaMm 3aHITHH 306 147
(306) 51 (6) — 68 (8) (268)
Konmponw 36 (18)
CemecTp BTOpOU
;F;x]a 6. HeonpenenenHplii uHTE- 2420y | 10(1) — 10 (1) 4 (18)
Tema 7. OnpeneneHHbI UHTE- 19 (20) 8 (1) — 8 (1) 3(18)
rpai.
Tema 8. @yHKIIUH HECKOJIBKHUX —
MTePEMEHHBIX 19 (20) 8 (1) 8 (1) 3 (18)
Tema 9. ludbdepennmansabie 28 (20) | 12 (1) — 12 (1) 4(18)




Tema 10. UucnoBbie psibl. 15 (20) 6 (1) - 6 (1) 3 (18)
Tema 11. dyHKIMOHATBHBIE Psi- —
1. Psint Dype. 17 (20) 7 (1) 7 (1) 3 (18)
KonrtakTHas paborta (IOMOJIHU- 4 (6) — — — —
TEJIbHAS)
Htoro mo Bugam 3aHsATUH 162(162) | 51 (6) — 51(6) |20(108)
Konmponw 36 (36)
. 119 167
Uroro: 468 (468) | 102(12) — (14) (376)

* — B ckoOKaX yKa3aHbl 3HAYEHHS, COOTBETCTBYIOIIHE 3204HOM (opme 0OyueHHUs

(I)opanOBaHne KOMIIETEHIIUH B pe3yabTatTe 0CBOCHUA TEM JUCHHUILIIINHBI

Komnerenmn TeMbl TUCHUIUIMHBI, HAllEJICHHbIC Ha (POPMHUPOBAHUE
KOMIIETEHIINNA
VK-1 Temal—11
3.2 Jlexkuumn

Tema 1. Jlunetinas ancebpa.

ConepxaHue TeMsl 1:

Marpuiibl U onepauu Haj HUMHU. 3alUCh CUCTEM JIMHEHHBIX aire0pandecKux
ypaBHEHHI TIpu noMouu Marpuil. Onpeaenurenn U ux cBoicra. [IpuMenenue omnpe-
JENUTeNIed K PEHICHUI0 CHCTEM JIMHEHHBIX anreOpandecKux ypaBHeHUH. Dopmyribi
Kpamepa. OOpatnast matpuiia. Pemenue cuctem JMHEWHBIX anreOpandecKux ypaBHE-
HUW MaTpudHbIM MeTo oM. OOmuii ciydail CHCTEM JMHEHHBIX alreOpandecKux ypaB-
Henuil. Teopema Kponekepa-Kanennu. Meton ['aycca pelienusi CucteM JTUHEWHBIX All-
reOpanyeckux ypaBHeHH. OTHOPOHBIE CHUCTEMBI.

Jluteparypa k Teme 1: [1, 2, 5].

Tema 2. Bekmophast ancebpa.

ConepaHue TeMBbI 2:

Bexkrtopsl. JInHeHble onepanuy HaQ BEKTOpaMy. JIMHEHAs 3aBUCUMOCTD U HE3a-
BUCUMOCTh BEKTOpOB. bazuc. IIpoekuust BekTopa Ha ock. [IpsamoyronpHas cucrema Ko-
opauHat. CriocoOs! 3aanusi BekTopa. CkanspHOe, BEKTOPHOE U CMEIIaHHOE MPOU3Be-
JICHUE BEKTOPOB: OMPEAECIECHNUE, CMBICII, CBOMCTBA, BHIUUCICHUE B JEKAPTOBBIX KOOP/IH-
HaTax, MPUJIOKECHUS.

Jlureparypa k Teme 2: [1, 2, 5].

Tema 3. Ananumuueckas 2ceomempusl.

ConepxaHue TeMbl 3:

VYpasuenue nosepxuoctu. Chepa. [lnockocts. Bzaumuoe pacronoxxenue mioc-
kocten. [Ipsmas B mpocTpancTBe. B3auMHOE pacnionokeHue npsmbIX B IPOCTPAHCTBE.
B3anmHoe pacnonokeHue npsMon U IIIOCKOCTH B IPOCTPAHCTBE.

[Ipsimas Ha iockocTu. KpuBeie BToporo nopsiika. KaHoHnueckue ypaBHEHUS! OKPYK-
HOCTH, 3JUIHIICA, TUIIEpOoIIbl U napadobl. [lonsipHas cuctema KOOpAuHaT.
Jluteparypa k teme 3: [1, 2, 5].




Tewma 4. Beeoenue 6 mamemamuyeckuil anaiu3.

ConepxaHue TeMbl 4:

[TocrosiHHBIE M IEpEMEHHBIE BeNMMUNHBL. DyHKIMA. UNCI0BBIE TOCIIEN0BATENBHO-
cTy U ux npenensl. [Ipegen @yHkiuu B Touke U Ha OeckoHeyHocTH. CBOMCTBA (PyHK-
UH, MUMEIOUIUX KOHEYHBbIE Mpejaesbl. beckoHeuHO Manble M OECKOHEYHO OOJIbIIne
¢bynkuuu. CpaBHeHHe OeckoHeuHO MalbiX. Heomnpenenennoctu u ux packpoitue. Ilep-
BBII U BTOPOM 3aMedaTesIbHbIE MPEIEIIbI.

HenpepriBHOCTh QPyHKIIMIA B TOUKE U HA IPOMEXYTKe. HempepbIBHOCTh 3iieMEHTapHbIX
¢ynkmuii. CoiictBa. OMHOCTOPOHHUE Tpeaenbl. Touku pa3pbiBa QYHKIMN U UX Kiac-
cuduKarms.

Jluteparypa k Teme 4: [1, 2, 5].

Tewma 5. Jugpghepenyuanvroe ucuucienue hynkyuti 00HoU nepemenHoll.

ConepKaHUE TEMBI S:

[IpousBognas ¢yHKuuuU. ['eoMeTpUUECKUl 1 MEXaHUYECKUI CMBICT MPOU3BO-
HOW. YpaBHEHMsI KacaTeJIbHOM 1 HOpMaliu K KpuBOoH. OCHOBHBIE IpaBUiia U (GOPMYJIbI
mudpepenunpoBanus. [Ipon3BoaHas HESIBHOW W MapaMeTpUUYECKU 3aJjaHHON (YHKIUH.
[IpousBoansie BbicmmX mopsankoB. Huddepenuuan ¢ynknuu.Teopembr Poss, Jla-
rpanxa, Kommu. IIpasuio Jlonurtans. MOHOTOHHOCTh PYHKIMH. DKCTPEMYMBI (HEOO0XO-
JUMOE U JocTatouHoe ycioBusi). Haubosnplnee 1 HauMeHbllee 3HaYeHUs] GYyHKIUU Ha
MPOMEKYTKE. BBIMyKIIOCTh M BOTHYTOCTh Ipaduka GpyHkuu. Touku nepernda. Acumi-
TOTBI IJIOCKUX KpHUBBIX. O0I1Iast cxeMa uccienoBaHus PyHKIUU U OCTPOECHUS rpaduka.

Jluteparypa k teme 5: [1, 2, 5].

Tema 6. Heonpeoenennwiii unmeepann.

ConepkaHue TeMBI 6:

[lepBooOpasHas ¢pynkuuu. HeonpeneneHHslii HHTErpai u ero cBoiictea. Tabnuua
HEOIPEAEIEHHBIX HHTErpaIoB. HemocpeacTBEHHOE MHTErpUpOBaHueE. 3aMeHa MepEMEH-
Hou. MHTerpupoBanue 1o vactaMm. HTErpupoBaHue BBIPAXKEHUM, COACPKAIINX KBaJI-
paTHBI TpexwieH. MHOTOWIeH U ero kopHu. HTerpupoBaHue parroHaIbHbIX IPOOEH.
NHTerpupoBanre TPUTOHOMETPUUYECKUX BBIPAKECHUN. YHUBEPCAJIbHAS TPUTOHOMETPHU-
yecKas OoACTaHOBKA. IHTErpupoBaHUe HEKOTOPBIX UPPALMOHAIBHOCTEN. TpUroHoMeT-
PUYECKUE TIOJICTAHOBKH.

Jluteparypa k Teme 6: [1, 2, 5].

Tema 7. Onpeoenennsiii unmecpann.

ConepkaHue TeMBbI 7:

OnpeneneHHblil uHTErpan u ero cpoiicrea. ®opmyna Hetotona — Jleitbuuia. Me-
TOJbl BBIUMCIEHUS ONPEIEICHHOr0 MHTErpana. Bruncnenue miomanei miockux (u-
T'yp, JJIMHBI AYTH TJIOCKOW KpUBOM. Bhrunciienne 00beMOB U TUIOHIAJeH MOBEPXHOCTH
ten Bpaiienus. HecooctBennnie unrerpainsl [ u Il poga. Ilpu3Haku cxoauMocTH.

Jluteparypa k teme 7: [1, 2, 5].

Tema 8. Dyukyuu HecKoIbKUX nepemeHHbIX.

ConeprxaHue TeMBI &:

QyHKIIMM HECKONBKHUX nepeMeHHbIX. [Ipenen n HenpepreiBHOCTE. YacTHbIE NpO-
U3BOJHBIE TIEPBOTO MOPSAKA U UX TeoMeTpuueckoe ucronkoBanue. Juddepenuupye-
MOCTb M TonHbI auddepentman ¢pyukuuu. [IpousBogusie nuddepeHuransl BHICIINX
nopsakoB. [IpousBoanas cnoxxknoit ¢pynkuuu. [IpousBonnas ¢yHKIMM, 3aJaHHON HESB-
Ho. [Ipon3BoaHas Mo AaHHOMY HaIpaBJICHUIO, TpaaueHT. KacarenbHas MIOCKOCTh U
HOPMaJIb K MOBEPXHOCTHU. DKCTpeMyMbl (PyHKIMI ABYX nepemMeHHbIXx. HeoOxonumoe u




JIOCTAaTOYHOE YCJIOBHS CYIIECTBOBaHUS dKcTpeMyMma. Haunbosbinee 1 HauMeHbliiee 3Ha-
yeHus! QYHKLIUU B 3aMKHYTOM 001acTH. Y CJIOBHBIN SKCTPEMYM.

Jluteparypa k teme 8: [1, 2, 5].

Tema 9. Jughghepenyuanvuvie ypasnernus.

ConepxkaHue TeMbl 9:

Huddepennmansupie ypaBHeHus. OOmue NOHATHSA. 3ajauyd, NPUBOMASIIINE K
muddepeHInanbHbIM ypaBHeHUSAM. Juddepeninanbabie ypaBHEHHUS TIEPBOTO MOPSIIKA:
C pa3JeNAIoIMMUCS TIepEMEHHBIMU, OJHOPOIHBIC, TuHelHbIe, bepaymmu. Juddepen-
[[MAJIbHBIC YPABHEHUSI BBICIIMX MOPSIKOB. YpaBHEHHUS, IOMYCKAIOIIME MOHUKEHUS T10-
psaaka. Jluneitnsie guddepennnanbaple ypaBHeHus 2-ro nopsiaka. CBoicTBa pemieHui
JIMHEWHBIX OJHOPOJHBIX YPABHEHHUM -I'0 NOpsAAKa. JInHEHAas 3aBUCUMOCTh U HE3aBUCH-
MOCTh cucTeMbl (pyHkIui. Onpenenutens BpoHckoro u ero coiictBa. CTpykTypa 00-
IIEro pelIeHus] JMHEWMHOro ojHopoaHoro auddepenimaisaoro ypaBuenus (JIOHY).
JIOY BTOporo nopsiaka ¢ NoCTOSIHHbIMU Kod(dduuuentamu. CTpykTypa oOuiero pe-
HICHUS IMHEHHOTO HeoHOpoaHOoTo muddepennmansuoro ypasuenus (JIHIAY). Jluneii-
HbIE HEOTHOPOAHBIC MU PepeHIIATIbHBIE YPABHEHHS BTOPOTO MOPSIIKA C TOCTOSSHHBIMU
kodduieHTaMu U TPaBOM YaCThIO CHEIUATBHOTO BHJA. METOJ]| BapHallu IMpOou3-
BOJIBHBIX MOCTOSTHHBIX. Cuctembl auddepeHnnanbubiX ypaBHeHH. MHTErpupoBanue
HOPMAaJIbHBIX CUCTEM.

Jluteparypa k teme 9: [1, 2, 5].

Tema 10. Hucnosvie psovl.

Conepxanue temsl 10:

YucnoBsie psibl, UX CXOAUMOCTb. Heo0xo1uMbIil mpu3HaK CXOMMOCTH Ps/ia.

JloctaTouHble MPU3HAKKA CXOAMMOCTU MOJIOXKHUTENbHBIX psnoB. [locTaTtouHbie
MIPU3HAKHA CXOAUMOCTH 3HAKOYEPEMYIOIMNXCS PSIIOB.

JIuteparypa k Teme 10: [1, 2, 5].

Tema 11. @yuxyuonanvrovle psowl. Psaovr ypue.

Conepxxanue TemMsl 11:

OyHKIUOHAIBHBIE U CTENEHHBIE psifpl. [IprMeHeHue cTeneHHbIX psaoB. Tpuro-
HOMeTpuueckue psanl. Panbr dypbe s mepuognvecKkux U HEmepruoauuecKux (QyHK-
1. Psapl @ypbe 115 4€THBIX U HEYETHBIX (DYHKITHM.

Jlutepatypa k Teme 11: [1, 2, 5].

3.3 IlpakTnyeckue (CEeMUHAPCKHE) 3aAHATHS

No Tema 3anaTus O0mbewm, | JIutepa-
/1 gac. (*)| Typa

CemecTp nepBbli
1 | JeiictBust Hag martpuniamu. Beraucienue ompegenute- | 4 (0,5) | [2, 4, 6]
JICH.
2 | Pemenne cucrem JnuHEHHBIX anreOpanueckux ypasHe- | 4 (0,5) | [2, 4, 6]
Huit (CJIAY) metonom Kpamepa .

3 | Pemenue CJIAY MaTpuyHbIM METOJOM. 2(0) |[2,4,6]
4 | Pemienne CJIAY metonom lMaycca. 4(0) |[2,4,6]
5 | CnocoOsI 3a1aHMsI BEKTOPOB U JICHCTBUS HAJl HUMHU. 4(0,5) | [2,4, 6]

CkaJsipHOE TPOU3BEACHUE BEKTOPOB.
6 | BexTopHO€ npou3BeiIeHHE BEKTOPOB. 40,5 |[2, 4, 6]




7 | CMmenranHOE MPOU3BEICHUE BEKTOPOB. 2(0) |[2,4,6]
8 | IImockoCTh U npsiMas B IPOCTPAHCTRBE. 4(1) |[2,4,6]
9 | IlpssMast Ha TUIOCKOCTH. 6(1) |[2,4,06]
10 | KpuBbie BTOpOro nopsijaka. 2(0) |[2,4,6]
11 | OcHoBHbIe neMeHTapHble QyHKIMU. Yucnossie mocie- | 4 (0,5) | [2, 4, 6]
JoBaTenbHOCTH. [Ipemenbl  MOCienoBaTENIbHOCTER W
byHKIHi.
12 | Beruucnenue mpeaenoB. Packpeitue Heomnpenenenuo- | 4 (0,5) | [2, 4, 6]
CTCH.
13 | IlepBbIii ¥ BTOPOI 3aMevaTEIbHbIC MPEACIIbI. 40,5 |[2, 4, 6]
14 | HenpepbIBHOCTH (hYHKITUH. 20,5 |[2,4, 6]
15 | IlpousBonHas GpyHkuun. Beraucienne npou3BOIHbIX. 6(0,5) | [2,4, 6]
16 | PackpbITHe HEONPEECTECHHOCTEN C MOMOIIBIO MpaBUia 2(0,5) | [2,4, 6]
Jlonurars.
17 | MonotoHHOCTh GyHKIIMH. DKcTpemMyMbl. Beimyknocts u | 6 (0,5) | [2, 4, 6]
BOTHYTOCTh Tpaduka ¢pyHkiuu. Touku neperuda.
18 | ITonmHoe uccnenoBanue GyHKIMU U moctpoenue rpadpu- | 4 (0,5) | [2, 4, 6]
Ka.
Bcero yacoB 3a nepBblil cemecTp 68 (8)
Cemectp BTOpOU
1 | Tabnuunbsie uaTerpansl. Hemocpencrsennoe unterpupo- | 4 (0,5) | [2, 7, 8]
BaHME. 3aMEHA MEPEMEHHOW B HEOMPEICICHHOM WHTE-
rpasie. lHTerpupoBaHue 1o 4acTsIM.
2 | MaTerpupoBaHue BbIpaKeHHM, cojepkamux kBaapat- | 1 (0,5) | [2, 7, 8]
HBIU TPEXYJIEH.
3 | MaTerpupoBanue parmoHaIbHbIX IPOOCH. 20) |[2,7, 8]
4 | UHTErpMpOBaHUE TPUTOHOMETPUUECKHUX BBIPAKEHUN. 200) [[2,7,8]
5 | UHTerpupoBanne HEKOTOPHIX HPPAITMOHAILHOCTEH. 10) |[2,7,8]
6 | Beruucienue onpeieieHHbIX HHTETPAJIOB. 30,5 |[2,7, 8]
7 | Beruucienue momanaei miaockux duryp, mmwmHb gayra | 3 (0,5) | [2, 7, 8]
MJIOCKOM KPUBOW, OOBEMOB M ILIOMIAJIEH MOBEPXHOCTEH
TEJI BpalleHHUs.
8 | Hecob6crBennnie nnterpansl [ u Il pona. 20) |[2,7,8]
9 | ®HII. Yactueie mpousBoanbie. [IpousBoanas cnoxnoit | 4 (0,5) | [2, 7, 8]
¢bynkuuu. IlpousBonHas (yHKIMH, 33JaHHON HESBHO.
[Tpon3BogHas IO TaHHOMY HAINPABIICHUIO, TPAJIUCHT.
10 | Okctpemym™m, HauOosblnee (HauMeHblnee) 3Hauenwue | 4 (0,5) | [2, 7, 8]
OHII. YCcnoBHBIN DKCTPEMYM.
11 | Iuddepennmanpable ypaBHEHHS IEPBOTO MOPSIKA. 3(0,5) 12,7, 8]
12| lupdepenumnansueie ypaBHeHus BTOporo mnopsaaka, po- | 2 (0) |[2,7, 8]
ITYCKAIOIIMe MOHMKEHUE MOPSIIKA.
13 | Jluneitnsie ognopomnsie nuddepenuuansusie ypasue- | 2 (0) | [2,7, 8]
HHSI BTOPOTO IOPSIIKA.
14 | luneiinple HEOMHOPOMHEIE ﬂH(l)ﬁepeHuHaanme ypas- | 3 (0,5) | [2,7, 8]
HEeHUs BToporo nopsiaka. Meron Jlarpamka.
15 | Cuctems! quddepeHanbHbIX YpaBHEHHIH. 20) |[2,7 8]




16 | UccnenoBanue cXOIMMOCTH YUCIOBBIX PSIOB. 2(0,5) |[2,7, 8]
17 | Mocrarounsle mpusHaku cxoaumoctd monoxutenshbix | 2 (0,5) | [2, 7, 8]
DSLIOB.
18 | NocraTounsle npusHaku cxomumoctd 3Hakouepenyto- | 2 (0) |[2,7, 8]
IUXCS U 3HAKOIIEPEMEHHBIX PSAIOB.
19 | ®ynkunonansueie n crenennsie psaasl. Teopema A6ens. | 2 (0,5) | [2, 7, 8]
O%,J'IaCTB CXOJMMOCTH.
20 | [IpuMeHeHHUE CTENEHHBIX PSIOB. 2(0) 2,7, 8]
21 | Tpuronomerpuueckue psas Pypoe. 3(0,5) 12,7, 8]
Bcero yacoB 3a BTopoii cemecTp 51 (6)
Hroro: (1 1149)

*

3.4. JlabopaTopHbIe padoThI
JlabopaTopHbie pabOThI IO TUCIUIIMHE HE MPETyCMOTPEHBI YIEOHBIM TIJIaHOM.

3.5 CamocrosiTeqbHast padoTa CTyIeHTa

— B CKOOKax YKa3aHbl 3HAYCHHUA, COOTBETCTBYROIIIUC 3a0YHOM Q)opMe 06yquH5{

No Buasl camocTosiTebHOM pabOThI CTYIEHTA O0BeM,
1/ yac. (*)
1 M3yyeHue JeKIMOHHOTO MaTepuana 87 (180)
2 [ToaroroBka K MpakTUYECKUM 3aHSITUSIM 80 (178)
3 [ToaroToBka Kk 1a60paTOPHBIM paboTamM —
4 BrImioiHeHHE KypCOBOTO IPOEKTa —
5 BrimoiHeHne KypcoBoil paboThl -
6 BrinosHeHne HHANBUYJILHOTO 3a1aHUs 0 (18)
NUTOI'O: 167 (376)

*

— B CKOOKax yKa3aHbl 3HaUE€HUsI, COOTBETCTBYIOIINE 3a04HON opMe 00yueHus

3.6 KypcoBoii npoekT (padora), MHAMBUAYAJIbHOE 3aJaHIE
KypcoBoii npoekT (padoTa) 1o AUCHUILUIMHE YI€OHBIM TUTAHOM HE MPETYCMOTPEH.
CornacHo yueOHOMY IUIaHy AJis 3a04HOM (hopmbl 00yuenus 2023 roga Habopa 1o

JUCHUILINHE «BpIcIas MaTeMaTuKa» MPeIyCMOTPEHO BBINIOJHEHUE UHAUBUAYAIBHOTO
3aianus (KOHTPOJIBHOUW paboThI) B MEPBOM M BTOPOM ceMecTpax. TemaTuka WHIANBUITY-
QIBHOTO 33/IaHMsI CBSI3aHA C CAMOCTOSATEIBHBIM BBIMIOJHEHUEM PACUETHOM paboTHI 1O
TeMaM JUCIUIUIUHBI, KOTOPbIE M3Y4YalOTCA CTYJICHTOM B COOTBETCTBHUU C PEKOMEHJIO-
BAaHHOM JIMTEPATyPOM.

O06beM yueOHOM Harpy3KH MPH BHITIOJTHEHUN UHAUBUIYAJIBHOTO 3a/1aHUs CTYICH-

Ta-3a04YHUKA: B TIEPBOM ceMecTpe — 9 yacoB, BO BTOpoM — 9 yacoB. 3ajaHue Ha KOH-
TPOJIbHYIO PabOTy BBHIOMpAETCSl CTYJIEHTOM B COOTBETCTBUM C YUEOHBIMU MOCOOUSMHU
[2], [6], coriacoBBIBaE€TCSA ¢ MPENOABATEIEM U BBIMOJHAETCS MO METOAUYECKUM PEKO-
MeHaanusm [2], [6].




4 ®OHJ OLIEHOYHBIX CPEJICTB

4.1 Kpurepuu 1 mKaJdbl 1Jisi HHTETPUPOBAHHOI OlIEHKU YPOBHS copmupo-

BAHHOCTH KOMIIeTeHIIUH

Cocmasnsiowas KomnemeHyuu — nOJTHOMa 3HAHUL

— HYJ1e60ll ypOBeHb: HEBEPHBIE, HE apIYMEHTUPOBAHHBIE, C MHOYKECTBOM I'PYOBIX OIIIH-
OOK OTBETHI Ha BOMPOCHI / OTBETHI HA JIBA BOIPOCA U3 TPEX MOTHOCTHIO OTCYTCTBYIOT;
YPOBEHb 3HAHUI HUKE MUHUMAJIbHBIX TPEOOBaHUM;

— MUHUMANbHBIU YPOBEHDb: JNaHbl HETIOJIHbIE, HETOYHbIE U apTyMEHTUPOBAHHBIE OTBETHI
Ha BOMPOCHI; YPOBEHb 3HAHUN HI)KE MHUHHUMAJIBHBIX TPEOOBAHMUIA, TOIMYIIIEHO MHOTO
rpyOBIX OMHOOK;

— NOpP0O206blll YPOBEHb: NAaHbl HEJOCTATOYHO MOJHBIE, TOYHBIE U apryMEHTHPOBAHHbBIC
OTBETHI Ha BOIPOCHI; IJIOXO 3HAET TEPMUHBI, ONPEACICHUS U MOHSATHUS; OCHOBHBIC 3a-
KOHOMEPHOCTH, COOTHOILEHUS, PUHITUIIBL; JOMYIIIEHO MHOTO HErpyObIX OIIHOOK;

— CpeOHuUll YpoBeHs: NaHbl JTOCTATOYHO MOJHbIC, TOYHBIC U apTyMEHTHUPOBAHHBIC OTBETHI
Ha BOIIPOCHI, B IIEJIOM 3HAET TEPMHHBI, ONPEACIICHUS U MOHSATHS; OCHOBHBIE 3aKOHO-
MEPHOCTH, COOTHOIIICHUS, TPUHIIUIIBI; TOMYIIIEHO HECKOJIBKO HErpyObIX OIIUOOK;

— NPOOBUHYMbIU YPOBEHb: TAHBI TIOJTHBIC, TOUHBIE U apTYMEHTHPOBAaHHBIE OTBETHI Ha BO-
IIPOCHI; 3HAET TEPMUHBI, ONPEIICICHUS U MOHATUS, OCHOBHBIE 3aKOHOMEPHOCTH, COOT-
HOIIICHUS, PUHIIUIIBL; JOMYIIEHO HECKOJIBKO HETPYObIX OIIMOOK;

— BbICOKUL YPOBEHb: TAHBI TIOJHBIE, TOYHBIE U apTyMEHTUPOBAHHBIE OTBETHI HA BOIPO-
Chl; 3HA€T TEPMUHBI, ONPEACICHUS U MOHATHS, OCHOBHBIE 3aKOHOMEPHOCTHU, COOTHO-
IIEHUS, PUHIIUIIBL, TOMYIIEHO HECKOJIBKO HETOUHOCTEH.

Cocmasnsiowas KomMnemeHyuu — yMeHus

— HY/e60ll YpO6eHb: TIOJHOE OTCYTCTBUE MOHUMAHMS METOJIMKH PEIEHUs 3a/1a4u, JOIy-
IIEHO MHOKECTBO IpyOEHIINX OIMOOK / 3aJaHUsI HE BBIIIOJIHEHBI BOOOIIIE;

— MUHUMATbHBIN YPOBEeHDb: Cllab0e MOHMMaHUEe METOAMKH PEIICHUs 3a/laud, JOIMyIIEHbI
rpyObie OmMOKH; pelleHusi He OOOCHOBaHBI; HE YMEET HCIOJIb30BaTh HOPMATHBHO-
TEXHUYECKYIO JIUTEPATYPY; HE OPUCHTUPYETCS B CIIEUAIBHON HAYYHOU JTUTEPATYpE;

— NOP0O208blI YPOBeHb: NOCTATOYHOE IIOHUMAHUE METOUKH PEIICHUS 3a4a4u, JOMYIICHbI
OIMOKM; pelIeHusT He Bcerma OOOCHOBaHBI, yMEET UCMOIb30BaTh HOPMATUBHO-
TEXHUYECKYIO JINTEPATYPy; CI1ad0 OPUSHTUPYETCS B CMICIIMATILHON HAYYHOM JTUTEPaType;

— CpeoHUll ypoGeHs: B LIEJIOM NMOHUMAET CyTh METOJIMKU PELIEHUs 3a/1auyM, JAOMYIIEHBI
OIIMOKY; pelIeHus He Bcerga OOOCHOBAaHBI; YMEET HCIIOJIb30BaTh HOPMATUBHO-
TEXHUUYECKYIO U CTICHIMAIILHYIO HAYUHYIO JIUTEPATYPY;

— NPOOBUHYMbII YPOBEHB: B LI€JIOM MOHUMAET CYTh METOAMKH PEIICHUs 3a]auu, J0MyIIe-
Hbl HETOYHOCTH; CIIOCOOEH OOOCHOBATh PEILIECHUS; YMEET MCIOJIb30BaTh HOPMATHBHO-
TEXHUUYECKYIO U CIICIMAIbHYIO HAYYHYIO JIMTEPATYPY;

— 8bICOKULL YPOBEHb. TIOHUMAET CYyTh METOJUKH PEIICHUs 3aJauu; CIOCOOCH 000CHOBATh
PEIICHUSI; YMEET HCIIOJIb30BaTh HOPMATUBHO-TEXHUYECKYIO M CIEHUATIBHYI0 HAYYHYIO
JUTEPaTypy, EPEI0BOI 3apyOeKHBIHN OIBIT.

Cocmasnsiowas KomnemeHyuu — 61a0eHue Hagblkamu

— HYNe6oll yposeHyb: He TMPOAEMOHCTPUPOBANl HABBIKH BBIMOJIHEHHS 3a1ad Mpogeccro-
HaJIbHOW HAMpPaBJIEHHOCTH; UCIIBITHIBAET CYIIECTBEHHBIC TPYAHOCTH IIPHU BHIOJIHEHUU
OTAEIbHBIX 3aJaHUM;

— MUHUMATbHBLL YPO6eHb: HE MPOAEMOHCTPUPOBA HABBIKU BBITIOJIHEHUS NMPOQEccuo-
HaJIbHBIX 33/1a4; UCIIBITHIBAECT TPYAHOCTH MPHU BBINOJHEHUH OTJAEIbHBIX 3a/JaHU;



— NOPO0208blll YPOBEHb: BIAJCET ONBITOM F'OTOBHOCTH K MPOGECCUOHATBHON eI TENbHO-
CTU U TpOo(ecCHOHaTLHOMY CaMOCOBEPIIIEHCTBOBAHUIO HAa TIOPOTOBOM YPOBHE; TPY-
JIOBBIE IEHCTBUS BBIMOIHIET MEIJICHHO U HEKAYECTBEHHO;

— CpeOHuUll ypoGeHs: BIAJCET CPEAHUM ONBITOM TOTOBHOCTH K MPOQECCUOHATILHOM J1es-
TEIBLHOCTH M TPO(ECCHOHATFHOMY CAMOCOBEPIICHCTBOBAHUIO; TPYAOBBIC JIEHCTBUS
BBITIOJIHSAET HA CPETHEM YPOBHE MO OBICTPOTE U KAUYECTBY;

— NPOOBUHYMBILL YPOBEHDb: BIAEET ONBITOM M JIOCTATOYHO BBIPAKEHHOW JIMYHOCTHOU
TOTOBHOCTU K TPO(ECCHOHATBFHOM NEATENbHOCTH U MPO(EecCHOHATFHOMY CamoCo-
BEPILIEHCTBOBAHUIO; OBICTPO U KQUECTBEHHO BBITIOIHSET TPYIOBbIC ICUCTBUS;

— BbICOKUL YPOBEHb: BIIAJIEET ONBITOM U BBIPAKEHHOCTHIO JTMYHOCTHOM TOTOBHOCTH K
npo(hecCHOHANBPHON JEATENBHOCTH U TMpOo(heccHOHAIbHOMY CaMOCOBEPILIEHCTBOBA-
HUIO; OBICTPO M KaYECTBEHHO BBITIONHSAET TPYAOBBIC ICHCTBHS.

Obobwennas oyenka chopmuposaHHoCmu KOMNemeHyull

— HYJ1e601l yPOBeHb: KOMIIETCHIIMHN HE CPOPMUPOBAHBI;

— MUHUMATIbHBIL YPOBEHb: 3HAUUTEIIbHOE KOJIMYECTBO KOMITETEHIIUN He c(pOPMUPOBAHO;

— NOPO208bIll YPOBeHb: BCE KOMIETEHIIMN C(OPMHUPOBAHBI, HO OOJIBIIMHCTBO HA MOPO-
TOBOM YPOBHE;

— CpeOHUll YPOBeHb: BCE KOMITETEHIIMU C(hOPMHUPOBAHBI HA CPETHEM YPOBHE;

— NPOOBUHYMBLIL YPOBEHb: BCE KOMIIETEHIIMU CPOPMUPOBAHBI HA CPEIHEM HIIA BHICOKOM
YpPOBHE;

— 8bICOKULL YPOBEHb: BCE KOMIIETEHIIMN C(POPMHUPOBAHBI HA BHICOKOM YPOBHE.

4.2 Bonipocsl K 3K3aMeHy U IpUMep IK3aMEHALMOHHOTI0 OmJiera
Ilepsviii cemecmp

1. Iloratue maTpuupbl. JInHEHBIE ONEepalMd HAJ MATPULIAMHU. Y MHOKEHUE Mart-
puil. CBOMCTBA OIEepalni.

2. Onpenenutenu 2-ro u 3-ro nopsiakoB. CBolicTBa onpeaenurenein. MuHop, ai-
reOpanueckoe gonojHeHue. OnpeneauTeNn BICIIUX MOPSIKOB.

3. Cucrembl nuHelHbIX anreOpamdeckux ypaBHeHui (CJIAY). CoBMECTHOCTS,
HecoBMmecTHOCTh CJTIAY. Meton Kpamepa pemenust CJIAY.

4. OOpatHasi MaTpula: onpezaesieHue, MOPsA0K MOCTPOeHUsl. MaTpuuHbIi crocod
pemenus CIIAY.

5. Panr marpuisl, ero HaxoxaeHue. Teopema Kponekepa-Kanemnu. Mccnenosa-
Hue CJIAY. Meron INayca pemenust CJIAY.

6. BekTopbl, OCHOBHBIE IOHATHUA. JIMHEIHBIE Onepannu HaJ BeKTopamu. IIpoexnus
BEKTOpa Ha 0Cb. CBOKCTBA MPOEKLIHM.

7. JIuHeHas 3aBUCUMOCTD U JIMHEWHAs HE3aBUCMMOCTb BEKTOPOB. ba3uc Ha mioc-
KOCTHU U B IIpocTpaHcTBe. TeopeMa 0 pa3iokKeHUuu BEKTopa Mo 6asucy.

8. IlpsimoyromnbHble ekapToBbl KoopAuHaThl. CriocoObl 3ananust BekTopa. [lene-
HUE BEKTOpa B JAHHOM OTHOILIECHHH.

9. CkansipHO€ NMPOU3BEIECHUE BEKTOPOB: ONPEIEIEHUE, CBOWCTBA, BHIYMCICHUE B
JIEKapTOBBIX KOOPAUHATAX, IPUIIOKEHHUS.

10. BekTopHOE IIPOU3BEAEHUE BEKTOPOB: ONPENEIECHUE, CBOMCTBA, BHIYMCIICHHE B
JIEKapTOBBIX KOOPAUHATAX, IPUIJIOKEHUS.

11. CmemanHO€e Npou3BEAECHUE BEKTOPOB: ONPEACIIEHNE, CBOWCTBA, BEIUUCIICHHE B
JIEKAPTOBBIX KOOPJANHATAX, [IPUIIOKECHHUS.



12. O0uiee ypaBHEHUE MJIOCKOCTH B MPOCTPAHCTBE, €0 YaCTHHIE Cy4yau. Y paBHe-
HUE TUIOCKOCTH B OTpe3Kax. Y pPaBHEHHE INIOCKOCTH, IPOXOASIIEH Yepe3 JaHHYIO TOUKY
MEPIICHINKYJIIPHO TaHHOMY BEKTOPY. YpaBHEHHUE IUIOCKOCTH, MPOXOISIIEH Yepe3 TpH
3aIaHHBIE TOYKH.

13. Yron mexay mIOCKOCTSAMH, YCIOBUS NAPAILIEIbHOCTU U NEPIIECHANKYISIPHOCTH
JBYX TIOCKOCTEH.

14. PaccTostHuE OT TOYKH /10 TIJIOCKOCTH.

15. Ilpsimast B mpoctpancTBe. O0IIME ypaBHEHUS, KAHOHUYECKUE U NTapamMeTpuye-
ckue ypaBHeHus. Ilepexon oT oOmux ypaBHEHNN K KAHOHUYECKUM.

16. Yromn Mexay npsiMbIMHU B IPOCTPAHCTBE, YCIOBUS NapAJIEIbHOCTU U MEPIIEH-
JTUKYJSPHOCTU MPSMBIX.

17. PaccTostHuE OT TOYKM 0 NMPSMOU B IPOCTPAHCTBE.

18. Yron mexnay npsAMou M IJIIOCKOCTBIO, YCIOBHS NApaJUICIbHOCTH U NEPIEHIU-
KYJSIPHOCTH IPSIMOM U IUIOCKOCTH. llepecedueHne nmpsMoil U MJIOCKOCTH. Y CJIOBUS MPHU-
HAJUIEKHOCTH IPSIMOU IIJIOCKOCTH.

19. Ilpsimast Ha TUIOCKOCTHU: Pa3IU4HbIC YPABHECHMUS.

20. Yros Mexy NpsAMBIMHU Ha IUIOCKOCTH, YCJIOBUS NApAJIIEIBHOCTH U NIEPIICH TN~
KYJISIDHOCTH TPSIMBbIX.

21. PaccTrosiHuE OT TOUKH A0 MPSMOM Ha INIOCKOCTH.

22. Kpusbie BTOporo nopsiaka. OKpyKHOCTb.

23. Dnnuric: onpeieNieHne, KAHOHUYECKOe YpaBHEHUE, UCCieoBaHuEe (DOPMBEI.

24. T'unepOoina: omnpenesieHre, KAHOHUYECKOE ypaBHEHUE, HCCieloBaHuEe (POPMBI,
ACUMIITOTBHI.

25. ITapabona: onpenesieHre, KAHOHUYECKOE YpaBHEHUE, UCCIIE0OBAaHUE (POPMBL.

26. Ilpenen pynkuuu B Touke. [Ipeaen dyukuuu npu x — oo . Onpenenenus. ['eo-
MeTpuueckas uatepnperanus. OJHOCTOPOHHHUE MPEEIb.

27. beckoneuno Maineie GyHKIMU (ompeneseHue u cBoictsa). CpaBHeHHE 0ECKO-
HEYHO MaJbIX.

28. beckoneuHo Oomnblue QPyHKIUMU (ONpeaesieHne U CBOMCTBa). Teopema o CBsI3U
OECKOHEYHO OOJBIINX U OECKOHEUYHO MaJIbIX.

29. CBs3b MeXIy (yHKIHMEH, MMEIOIICH KOHSYHBIN mpejiell, 1 06CKOHEYHO Majlou
(mpsimast 1 0OpaTHASI TEOPEMBI).

30. OcHOBHBIE TEOPEMBI O MpEEIIaX.

32. IlpenenpHbIN MEpexo] B HEPABEHCTBaxX. Teopema O mpenesne MpoMeXyTOUHOU
byHKUIHU.

33. IlepBrbIit 3ameuarenbHbIN TIpeaen (GopMynupoBKa U 10Ka3aTeIbCTBO). BTopoi
3amedaTeabHbIN npeaen (Gopmynuporka). CiiencTBus.

34. HenpepwsiBHOCTh pyHKIIMM B Touke. Kinaccudukaiius Touek pa3pbipa.

35. CpoiicTBa PyHKIIUH, HENPEPHIBHBIX HA OTPE3KE.

36. [IpousBoanas pyHkimu. ['eoMeTpudecKuii 1 MEXaHUUECKHUN CMBICI TIPOU3BO/I-
HOW. YpaBHEHUS KaCaTEIIbHOM U HOPMAJIM K KPUBOU.

37. uddepenuupyemocts GpyHkiuu. Csa3b quddepeHmpyeMocTu ¢ HEpEPhIB-
HOCTBIO.

38. OcHoBHbIe paBuiia AU hHepeHITPOBAHUS (JI0KA3aTEIHCTBA).

39. TlpousBoaHas cinoxHou pyHKuuU. [IponsBoanas oOpaTHON (QyHKIUH.

40. [Ipou3BogHBIE OCHOBHBIX AJIEMEHTAPHBIX (PYHKIUH.



41. IlpousBoaHas (QpyHKIMU, 3a7aHHON HesiBHO. [Ipouw3BojgHas mapameTpuyecku
3ajanHoM GyHkuuu. Jlorapubmuueckoe auddepeHiupopanue.

42. TIpou3BoJHBIE BBICIIUX MOPSAKOB. MeXxaHMUYEeCKUN CMBICI BTOPOM MIPOU3BOI-
HOU. BTopas npousBogHas GyHKIMM, 3aJaHHOW HESIBHO, U MapaMETPUYECKH 3aJIaHHOMN
GbyHKIUH.

43. Onpenenenune auddepennmana GyHKIUM U €ro reoMeTpuueckuii cmpici. B
YeM 3aKJTF0YAeTCs] CBOMCTBO MHBAPUAHTHOCTH (hOPMBI TiepBoTO auddepenHnana?

44. Teopema Pomis u ee reomerpuueckuil cmbici. Teopema Jlarpanxka u ee reo-
MeTpruueckui cMbica. Teopema Komm.

45. IlpaBuno JlonuTais pacKpbITUs HEONPEAEIEHHOCTEN.

46. MonotonHocTh ¢yHKIMH. HeoOxoaumoe U TOCTaTOYHOE YCIIOBUS BO3pacTa-
HUS ¥ YObIBaHUSA (DYHKIIUH.

47. Touku skctpemyma (pyHkuuu. Heobxoaumoe yciaoBHE CYILIECTBOBAHUS HKC-
TpemyMa. [lepBblil 1 BTOpOH 1OCTaTOUYHbIE MPU3HAKU SKCTpeMyMa (PYHKIINU.

48. Hanbonbliiee 1 HaMMeHblIee 3HaUeHUs1 (YHKIUU Ha OTPE3KeE.

49. Belnykible 1 BOTHYTbIE KpHUBBIE. [l0CTaTOYHBINM MPU3HAK BBITYKJIOCTH U BO-
THYTOCTH KPUBOM.

50. Touku neperuda rpaduka ¢pyHkiuu. Heo6xoaumoe u A0CTaTOYHOE YCIOBHS
CYLIECTBOBAHUS TOUEK Ieperuoa.

51. AcumnTotsl rpaduka ¢pyHkuud. HaxoxkaeHue BEepTUKAIbHBIX, HAKJIOHHBIX H
TOPU30HTAJIBHBIX ACUMIITOT.

52. CxeMma NoJIHOTO UCCIEeN0BaHUS PYHKIIMU U IOCTPOEHUS rpaduka.

Bmopoii cemecmp

1. IlepBooOpa3nast u HeompeneneHHbId HHTErpas. CBOMCTBA HEOMPEIEIECHHOTO
uHTerpana. [IpaBuna narerpupoBanus. Ta0auna OCHOBHBIX HEONPEAEIEHHBIX UHTETpa-
JIOB.

2. OCHOBHBIE METOJIbl MHTETPUPOBAHUS (HEMIOCPEACTBEHHOE HHTEIPUPOBAHUE, UH-
TErpupOBaHKE TIOJICTAHOBKOM, MHTETPUPOBAHUE 110 YACTSM).

3. NHaTerpupoBanre HEKOTOPHIX (PYHKITUH, COEPIKAIINUX KBAIpaATHBIM TPEXUJICH.

4. laTerpupoBaHue palliOHATBHBIX APOOEH.

5. WHTerpupoBaHue TPUTOHOMETPUUECKUX BBIPAKEHUN. YHUBEPCAJIbHAS TPUIO-
HOMETpHUYECKas MOACTaHOBKA.

6. HTErpupoBaHre HEKOTOPBIX UPPALMOHATBHOCTEN. TPUTOHOMETPUYECKHE MO~
CTAHOBKH.

7. OnpeneneHHbli UHTErpai. ['eoMeTpuuecKkrii CMbICIT ONPEICIICHHOTO UHTETpaa.
OCHOBHBIE CBOMCTBA ONPEAECICHHOIO UHTETpaa.

8. Meronbl BBIUMCIEHUSA oOmpeneneHHoro wuHterpaina (popmyna HbroToHa-
JleitOHMIIa, UHTETPUPOBAHKE MMOACTAHOBKON, HHTETPUPOBAHUE 10 YACTSIM).

9. I'eomeTpuyeckre MPUIOKEHUS ONPENEIEHHOIO MHTErpaia (BbIYMCIEHHUE IUIO-
aIei TIOCKUX (PUTYp, ONPEACIICHUE TITUHBI AYTH TIJIOCKOW KPUBOH, BEIYUCIICHUE 00h-
€MOB U IUIOLIA/IeN MOBEPXHOCTEN TE BPALLIEHHUS ).

10. Heco6ctennnie unrerpansi I u Il pona. [lpusHaku cxoaumocTH.

11. ®yHKIIMU HECKOIBKUX NEpEMEHHbIX. OCHOBHBIE TOHTHS.

12. Tlpeaen u HEMPEPHIBHOCTD (PYHKIIUU HECKOJIBKUX MEPEMEHHBIX.

13. YacTHble NpOU3BOIHbIE (PYHKIIUU HECKOIBKUX IEPEMEHHBIX.



14. IuddepennupyemMocts U NMoaHbIN quddepeniman GyHKIMM HECKOIbBKUX Tie-
PEMEHHBIX.

15. Ilpou3BoaHas 1Mo HampaBJICHUIO. [’ pagueHT.

16. YacTHble MPOU3BOAHBIE BBICHIMX MOPSAAKOB (PYHKIUU HECKOJIBKHUX MEPEMEH-
HBIX.

17. DxkctpemyM QyHKIMH ABYX nepeMeHHbIX. HeoOxoaumMoe 1 10CTaTOYHOE YCIlo-
BHUS CYLIIECTBOBAHUS SKCTPEMYyMa.

18. Haunbomnbliee 1 HauMeHblee 3HaYeHHE (PYHKIIMU JBYX MMEPEMEHHBIX B 3aMKHY-
TOH 001acTH.

19. YcnoBHBIN DKCTPEMYM.

20. Iuddepennmansasie ypaBHeHus. Onpeaenenne. OO0Iee W 4aCTHOE PEIICHUS.
3agaua Komm. Teopema cyliecTBoBaHUS M €IMHCTBEHHOCTH peleHus 3aaayn Koy,

21. luddepenunanbublie ypaBHEeHU epBoro nopsiaka. Hekoropsie Buabl nudde-
PEHIMAIBHBIX YPAaBHEHUN MEPBOTO MOPsAIKa (C pa3JeIeHHBIMU IEPEMEHHBIMHU, C pa3jie-
JSIFOUIMMUCS. TIEpEMEHHBIMU, OJTHOPOJHbIE, JINHENHbIE, ypaBHeHUs bepHymin) u mero-
JIbl UX PELICHHUS.

22. lupdepennmanbHble ypaBHEHHSI BTOPOTO MOPSJIKA, AOMYCKAIOLUIUE IOHUKEHNUE
HOpsIZIKA.

23. JIuneliHas 3aBUCUMOCTh M HE3aBUCUMOCTh (pyHKUMH. Onpenenurens BpoHcko-
ro.

24. Jluneiinple nuddepeHuanbable ypaBHeHus 2-ro nopsaka. CTpykTypa o0uiero
pELIeHUs] INHEWHOTO OAHOPOIHOTO AU((hEepeHInaTIbHOr0 YpaBHEHHS 2-T0 MOPsIIKa.

25. Jluneiinble oqHOpOAHBIE AU(depeHInaNbHbIe YPABHEHHS C TOCTOSHHBIMU KO-
sadppunmentamu. [lpaBuiio HaxoXkAEHUS OOIIErO PELICHUs] JUHEHHOTO OJHOPOJIHOIO
U pepeHInanbHOTO YPaBHEHHS] BTOPOTO MOPAJIKa C MOCTOSIHHBIMU KO3 PUIIMEHTAMU.

26. Jlunelinple HeomHOponHble AU depeHlranbHble ypaBHEHUS 2-TO MOPSIKA.
CtpykTypa 00IIEero pemieHus JMHEMHOT0 HEOHOPOoAHOTO AuddepeHInaIbHOro ypas-
HEHMS 2-TO MOpsIAKA.

27. JIuneitHble HEOAHOPOAHbIE AU(depeHInaTbHbIC YPAaBHEHUSI BTOPOTO MOPSIIKA
C MOCTOSIHHBIMH K03()(PHUIIMEHTaMu CO CHEUAIbHOM MPaBoil YacThIO.

28. Metoa Bapualluu IPOU3BOJIBHBIX MOCTOSHHBIX (JIarpanika) Jis peuieHus Jiu-
HEHHOr0 HEOJHOPOAHOTO AP PEPEeHINATBHOTO YPAaBHEHUSI BTOPOTO MOPSIIKA.

29. Cucrembl nuddepeHInanbHbIX ypaBHeHU. WHTerpupoBaHne HOpPMaIbHBIX
CUCTEM.

30. Yucnosoi psia. CXoAUMOCTh YUCIOBOTO psiga. OCHOBHBIE CBOMCTBA CXOJs-
HIUXCS PSATOB.

31. HeoGxonumoe yciaoBre CXOAUMOCTH psijia.

32. IIpu3HaKku CXOAMMOCTHU PSAOB C MOJOKUTEIbHBIMU YJICHAMHU.

33. 3nakouepenyromuecs psanasl. [Ipusznak JleliOHMIIa CXOOAMMOCTH 3HAKOYEpemy-
IOLLErocs psaa.

34. 3nakomnepeMeHHbIe psaAbl. Teopema 00 aOCOMIOTHON CXOAMMOCTH 3HAKOTEpE-
MEHHOTO psija.

35. ®ynkunonanbHble paael. CtenenHble paasl. Teopema Abens. MuTepsan cxo-
JUMOCTH CTENEHHOro psifa. CBOMCTBA CTENEHHBIX PSIOB.

36. Psanpl Teiinopa u Maknopena. Paznoxenne GyHKUNN B CTETIEHHBIE PSIBL.



37. llpubnurkeHHbIC BBIUUCIICHUS 3HAYCHUN (PYHKIIMI, HEONPEACICHHBIX U OIpe-
JIEJICHHBIX UHTErPaJIOB C TOMOIIBIO pAsloB. [Ipumenenue psaoB Kk pemenuto quddepeH-
IHAAJIBHBIX YPaBHEHUM.

38. Tpuronomerpuueckue psaasl. Paznoxxenue GyHkiui B psag Oypobe.

IIpumep 3K3aMeHANIMOHHOTO OUJIETA

Ilepsviii cemecmp

I'OYBIIO «/loHenkuii HAUMOHAJBHBII TEXHUYECKUH YHHMBEPCUTET»

HporpaMMa: crienquajauTeT
(baxanaBpHar, CIenuaIuTeT, MarucTpaTypa)

HanpaBnenune noaroToBku

(criennanbHOCTB): 21.05.04 T'opHoe 1enn0
(Koz, Ha3BaHHUE)
[Tpoduns (cienuanu3anus): BJl, 111, TBI' /1, OIIN, PIIM, OI'P
(Ha3BaHUe)
Cemectp: nepBbIi
YyeOHast JUCIUTUIMHA! Bbiciiasi MaTeMaTHKa
BUJIET Ne A
1. BektopHOe mpousBeieHUE JABYX BEKTOPOB: OIpeAeTiCHUE, CBONCTBA, BHIYMCICHUE B
JIEKapTOBBIX KOOPJAUHATAX, IPUIIOKEHHUS. 20 6amoB
2. JlocTaTouHbIE YCIOBUS BBITYKJIOCTH U BOTHYTOCTH KpuBOW. Touku neperuoa. 20 6amnoB
3. Pemmts cucremy ypaBHeHuit metosiom Kpamepa:
x=2y+z=5;
2x-3y—-5z=1;
3x+y-2z=-4. 10 6amioB
4. Jlanbl Tpu Touku A(-1;2;-3), B(-2;5;1), C(-1;6;0):
a) HAaliTU BHYTpEeHHUH yrou TpeyroibHuka ABC npu BepLInHe A; 10 Ganos
0) cocTaBUTh ypaBHEeHUE Meauanbl BM tpeyronsuuka ABC. 10 6amioB
5. Hanru:
a) mpeJelt, He MoJIb3ysach mpaBuiioM Jlomurans,
. 1—cosbx
lim ——;
=0 x-1gx 10 GayioB
0) Mpou3BOIHYIO PYHKIHH Y = arctg(x2 )+ In/x ; 10 6as10B
B) HauOoJIbllIee ¥ HaMMEHblIIee 3HaueHus: QyHKIUN | (x) =24 2 Ha otpeske [ 1;3].
2 x 10 6amnoB
VTBepKAEHO Ha 3acelaHuU Kadeapsl «Beicmas matemaruka» uM. B.B. Ilaka

(HauMeHOBaHHe Kageaphl IOJHOCTEIO)

IIpoTokon Ne oT
3aB. kadeapoii

(moanuce) (®.1.0.)
DK3aMeHaTop

(moamnuce) (®.1.0.)



Bmopoii cemecmp

I'OYBIIO «/loHeukuii HANMOHAJIbLHBIH TEXHUYECKUI YHUBEPCUTET»

HporpaMMa: CIIeHuaJIuTeT
(OakayaBpHaT, CrIELIUAIUTET, MATUCTPATYPA)

HanpaBneHI/Ie IIOATrOTOBKH

(criennanbHOCTD): 21.05.04 T'opHoe 1en10
(xoJ1, Ha3BaHHUE)
[Tpoduns (crienmanm3anms): B/1, 111, TBI" 1, OITH, PIIM, OI'P
(Ha3BaHHE)
Cewmectp: BTOpO¥
YyeOHast JUCUUTUIMHA! Bricmiasi MmaTeMaTuKa
BUJIET Ne B
1. Onpenenenupiii uHTErpasl. ['€OMETPUUECKUI CMBICT ONPEACICHHOIO HHTErpaa. 20 6amnoB
OcHOBHBIE CBOWMCTBA ONPE/IEIIEHHOTO UHTETpajIa.
2. TeopeMa cylieCTBOBaHUS U €AUHCTBEHHOCTH pemienus Y 1-ro nopsika. 20 6amioB
3. Haiitu:
a) Heompe/ieNeHHbII HHTerpal Ix3 In xdx ; 10 Gasnos
0) miomaab GUrypel, OrpaHUYEHHON TUHUSAMH ) = x’u y =2 —X IIPUA NOMOILHA 10 6auios
OIIPEIEIIEHHOI0 UHTETPAJIa;
4. Haiitn o6mee pemenne nudhepeHmansHoro ypaBHerus  )''—5)'=3x>. 20 Gamros
. o 4" " 20 6amnoB
5. Haiitu 00acTh CXOIMMOCTH CTENIEHHOTO psizia 24()“7?2)
n=1 n
VTBepKAEHO Ha 3acelaHuU Kadeapsl «Beicmas matemaruka» uM. B.B. Ilaka
(HaumMeHOBaHHe Kageaphl IOJIHOCTEIO)
[IpoTokon Ne oT
3aB. kadenpoit
(moamnuce) (®.1.0.)
OK3ameHaTop
(moaruce) (®.1.0.)

4.3 Kputepum ouieHMBaAHUA
DK3aMeH MPOBOAUTCS MUCEMEHHO 110 OmieraM. CTyI€HThI, HE BHITIOJIHUBIIINE WH-
TUBUAYalIbHOE 3a/laHue (KOHTPOJbHYIO padoTy), K dK3aMeHy He jomyckatorcs. Uuau-
BUJIyaJIbHOE 3a/1aHne (KOHTPOJIbHAS pab0oTa) CTY/ICHTA OIEHUBACTCS «3aUYTCHO» WIIH «HE
3auTeHO». PaboTa 3aunThIBAETCS MPU yCIOBUU MPABUIHLHOTO BBITIOJIHEHHS BCEX 3aj1a-
HUM, BO3MOKHO HAJIMYKME HEKOTOPHIX HeTOYHOCTEeH. Eciu paboTta He 3auTeHa, CTYJICHT
JIOJKEH BHUMATEIBHO M3YYUTh PELEH3HI0, UCTIPABUTh JOMYUIEHHBIE OIIMOKH B COOT-
BETCTBHUM C 3aMEUaHUSIMHU U CJaTh padboTy AJisi HOBTOPHOU poBepku. MHanBuyansHoe
3aIaHUE CTYAEHTA SABJISIETCA TOJBKO JOIMYCKOM K 3K3aMEHY M Ha UTOTOBYIO JK3aMEHa-
LIHOHHYIO OLICHKY HE BIIUSET.
DK3aMEHallMOHHAs OIIEHKA BBICTABIIIETCS IO PE3YJIbTaTaM HAIMCAHHOW CTYJEHTOM
BO BpeMms dk3aMmeHa pabotsl (MakcumyM 100 6amioB). 3amanus OwiieTa OLICHUBAIOTCS
IPOMOPIMOHATIFHO paboTe, BBHIMOJHEHHOW CTYACHTOM MpaBWIbHO. buner comgepxut 5
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BOIIPOCOB: 2 TEOPETHUYECKHUX M 3 MPAKTHUECKUX. 3aaHus OUJIeTa OLICHUBAIOTCS CIIEIY-
FOLIUMU OaJLIaMU:;

No 3apa- | Xapakrep CroumocTts 3a1a- | % oT o01iero
HUS 3aIaHus HUS B Oaiiax KoJM4ecTBa Oai-
JIOB

1. Teopernueckoe 20 40 %

2. Teopernueckoe 20

3. [IpakTrueckoe 20

4, [IpakTHueckoe 20 60%

3. [IpakTrueckoe 20

NTOI'O: 100 6amnoB 100 %

basbl, moy4eHHbIE CTYIEHTOM, MOTYT OBITh MTOBBIIICHBI 332 CYET OLICHUBAHUS
aKTUBHOCTH, CUCTEMAaTUYHOCTH M KA4€CTBAa CAMOCTOSITEIbHOM pabOThI CTyIEHTa MTyTEM
no0aByieHUs OOHYCHBIX 0ajioB. MakCUMaIbHOE KOJUYECTBO OOHYCHBIX 0aJlioB, KOTO-
POE MOXKET MOJY4YUTh CTYICHT, I0JKHO ObITh He Oosiee 20% OT 00111eT0 KOJIMYeCTBa
OaIIOB.

B Ounere mocne KakIoro 3alaHus B CKOOKax yKa3aHO MaKCHMalbHOE KOJHYe-
CTBO OaJIJIOB MO JAHHOMY 33/IaHUI0. 3a/laHusl OHIeTa OIEHUBAIOTCS POMOPIIMOHATIHEHO
paboTe, BBITIOJIHEHHOM CTYJIEHTOM IpaBuiibHO. [10 Kaxgomy Bompocy:

— «20 6amnoB» (100 %) — BeICTaBISETCS, €CIU MPU OTBETE HA BOMPOC CTYACHT
OOHapYy>KUJl YMEHHUE CBOOOJHO, JIOTMYHO, YETKO M SICHO MPEJOCTABJISATH I'PAMOTHEIE,
MpaBUJIbHBIE OTBETHI HA MOCTABJIEHHBIM BOMPOC C MCMOJIB30BAHHEM TEPMHUHOJIOTHUU U
CUMBOJIMIKHA B HEOOXOAMMOM JIOTHYECKOW MOCIIeIOBATEIHLHOCTH, a TAKXKE CBEACHHUMN U3
JIPYTUX AUCIUIUIMH U 3HAHUH, TPUOOPETEHHBIX paHee; TBEP/Ible MPAKTUYCCKUE HABBIKU
C TBOPYECKUM MPUMEHEHHEM MOJIYYCHHBIX TEOPETHUECKUX 3HAHMM; WCIIOJIh30BAHUE U
MPEI0CTaBIEHUE MTOJHOTO0 000CHOBaHUS HanboJiee 3PPEKTUBHBIX U PAIMOHATIBHBIX Me-
TOJOB TTOMCKA PEIICHUS, YMEHHUE HCIOJIB30BaTh NMPHOOPETCHHBIC 3HAHUS W HABHIKA B
HECTaHJAPTHBIX CHUTYaIlUsX, TPEOYIONMX BBIXOAA HA WHOW, 0oJiee BBHICOKUN YPOBCHB
3HAHWH; IPUBEICHBI aHATMTHYECKUE 3aBUCUMOCTH U PaCUeThI;

— «16 6anmnoB» (80 %)— BBICTABISAETCS, €CJIM MPU OTBETE HA BOMPOC CTYAEHT MPO-
SIBHJT BBICOKW YPOBEHb 3HAHWW NIPH OTBETE HA BOIPOC, MOKa3ajl YMEHHE NMPHUMCHSTH
TEOPETUUYECKHE 3HAHUS JJISl PEIICHUS MMOCTAaBICHHOM 3a7]a4uM, YETKO BIAJCET W MPUMeE-
HSIET AaHAIMTUYECKUE 3aBUCHUMOCTH JIJISl YCIIOBHM 3a/1auu, yMeeT (hOpMyITupOBaTh BBIBO-
JIbI, OJTHAKO TPU OTBETE HA BOMPOC TOMYCTUI HEKOTOPHIE HETOYHOCTH, HEAOCTATOYHO
000CHOBAJT TOMYIIEHHUSI, KOTOPhIE UCTIOJIB30BAIUCH MPU PEIICHUN 33/1a4H;

— «12 6amnoBy» (60 %) — BBICTaBISETCS, €CIIU MIPU OTBETE HA BOMPOC CTYJICHT 00-
HAPYXKUJT YMEHUE CBOOOTHO TIPEIOCTABIISAThH MMPABUIIbHBIEC OTBETHI HAa TIOCTABJICHHBIE BO-
MPOCHI C WCIIOJIb30BAaHUEM TEPMUHOJIOTHH, a TaKKe 3HAHUH, MPHUOOPETCHHBIX paHEe;
HAJIMYUE HECYIIECTBEHHBIX HEJOCTATKOB MJIM HApYIICHHs MOCIEAOBATEILHOCTH H3IIO0-
’KEHUS; UCTIOJIb30BAHNUE HE CAMBIX PAIMOHAJIBHBIX METOJIOB IMOMCKA PEIlICHUs; HE3HAYH-
TeJIbHbIE HEIOCTATKU MJIM OLIMOKU B pacyeTax;

— «8 OamnoB» (40 %) — BBICTaBISIETCS, €CIIM NIPU OTBETE Ha BOIMPOC CTYAEHT 00-
Hapy>KuJ 0a30BbI€ 3HAHMS MO BONPOCY, 3HAHUE OCHOBHBIX aHAIMTHYECKUX 3aBUCHMO-
CTEH, ONMUCHIBAIOIINUX 3aJaHHBIA MPOLECC, OJTHAKO JOMYCTUJI CYLIECTBEHHbIE OIIUOKU
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IPU BBINIOJIHEHUH PAcyYeTOB, HE CMOI CUCTEMAaTU3UPOBATh UCXOJIHbIE JaHHBIE U COp-
MYJIUPOBAThH BBHIBOJIBL;

— «4 6amnoBy» (20 %)— BBICTABIISACTCSA, €CIU TIPU OTBETE HA BOIPOC CTYACHT O0HA-
PYKUJ BIAJCHUE OCHOBHBIMHU TOJIOKEHUSMU MaTepuaja, HO (pparMeHTapHO U HETo-
CJIEIOBATEIBHO JAET OTBETHI HA MOCTABJIEHHBIE BOMPOCHI; ClIa0ble MPAKTUYECKUE HABBI-
KM, TIOMCK PEIICHUS] TUIIOBBIX CTaHAAPTHBHIX 3a7ad HEPaMOHAIBHBIMHU CIIOCOOAMHU C
MPUHITUTHATHHBIME OIITHOKAMHU;

— «0 OanmoB» — BBICTABISICTCS, €CIIM IPU OTBETE HA BOIPOC CTYACHT OOHAPY KU
HE3HAUUTEIbHBIN O0nMii 00beM 3HaHWI, OTCYTCTBHME HABBIKOB B PEIICHUU 3aJad IO
pPa3IMYHBIM T€MaM JUCIUIUIMHBI JAOMYCTHII MPUHIUIUAIBHBIE OMMOKHU MPU PELICHUU
3aJlay, KOTOpbIe HE JAIOT BO3MOXHOCTH BBITIOJIHUTD 33JIaHU€, WIIA €CJIM PEIICHHUE 3a]1a-
Y1 OTCYTCTBYET.

bainbl, moydeHHbIe CTYACHTOM OYHOM (POPMBI 00yUEHHUSI, MOTYT OBITh MOBBIIICHBI
3a CYET OLICHWBAHUS aKTUBHOCTH, CUCTEMATUYHOCTH U KAa4ECTBA CaMOCTOSATENILHOMN pa-
OOTBI CTyJIEHTa IyTEM J100aBIEHUs] OOHYCHBIX 0AJII0B. MakcUMallbHOE KOJIMYECTBO 00-
HYCHBIX 0aJIOB, KOTOPOE MOXKET MOJIYYHTh CTYJEHT, JOJKHO ObITh He Oonee 20% ot
oO1Iero KojauyecTna 0aioB.

[Tonyuennas mo 100-OanbHON IIKajge OIEHKA IMEPEBOJUTCS B HAIMOHAJILHYIO
oneHky u no mkaie ECTS B cooTBeTCTBHM CO IIKAJIOW, MpUBEACHHON B «llomoxennn
00 opranuzanuu y4yeOHOro mnpoiecca B JIOHEIIKOM HallMOHAJIBLHOM TEXHUYECKOM YHU-
BepcuTeTe», yrBepkAEHHOM npuka3zoM JJoHHTY Ne337-14 ot 02.05.2018 r.

Cymma 6aminoB Ornenka Orenka
no 100-0anpHOM HIKane no mkaue ECTS 10 TOCYAAPCTBEHHOM HIKase
90-100 A OTnanuHO
80-89 B Xopouio
75-79 C
70-74 D N
60-69 E JTIOBJICTBOPUTEITLHO
35-59 F He
0-34 F YIOBJIETBOPUTEIHHO

* — ¢ 00s13aTEeIbHBIM MOBTOPHBIM U3YUCHUCM OUCHUIIIINHBI.

4.4 IlpuMep TeKylIero onpoca Ha NPAKTUYECKUX (CEMUHAPCKHUX) 3aHATHSAX
1 JIa00paTOPHBIX padoTax

KonTtpoabsnas padora no reme
BEKTOPHASA AJITEBPA U AHAVIMTUYECKAA T’TEOMETPUSA

BUJIET Ne 1

1. Haiitu BekTop ¢, 3Hasi, YTO OH TMEPIEHAUKYISpeH BektopaM a={2;3;-1} wu b=i-2j+3k, u yno-
BJIETBOPSIET YCIOBHIO ¢*(2i-j+K) = - 6.

2. Haiiti 00BbeM TpeyroiapHON TUpaMuIbl, BEPIIMHBI KOTOPOU HaxomaTcs B Toukax A(2; 0; 0),

B(0; 3; 0), C(0; 0; 6), D(2; 3; 8).

3. Ha ocu opivHAT HallTH TOYKY, paBHOYynaleHHyIo oT Touek A(1;-3;7) u  B(5;7; -5).
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x=t—2;
. -3 42 -1
4. Haiitu yriibl MeXay npsMbIMHU [, : xT = v—l = Z.E u Iz:{ y=t+3; .
_ N

z=+2t—5
5. CocraBuTh YpaBHCHUE IIJIOCKOCTH, HpOXO,I[SH.HGfI 4epe3 ABC IIPAMBIC
x-2 y+1 z-3 x—1 y-—2 z+3
—_—— = — u _— = = —
3 2 -2 3 2 -2

6. Touku A(1;2) u C(3;6) ABIAOTCS NPOTUBOMNOIOKHBIMU BepiimHamu kBajapata ABCD. CoctaBuUT
ypaBHEHUE €ro nuarosanu BD.

7. Tlpuectu ypaBHeHue KpuBoM 36x2 — 4y? — 72x + 16y — 88 = 0 K KaHOHMYECKOMY BHIY W
IIOCTPOUTH KPUBYIO.

4.5 KypcoBoe npoekTupoBaHue
VY4eOHBIM IIJIaHOM KypCOBO€E IIPOEKTUPOBAHHUE HE 3aIIJIAHUPOBAHO.

S PEKOMEHAYEMAS JINTEPATYPA

1. Ocnosnasa numepamypa
1. Ynurusn, I''M. Kpatkuii Kypc BbICIIeH MaTeMaTUKHU [ DJIEKTPOHHBINA pecypc]: yueOHoe
nocoobue misa cryaentoB / I'. M. Yiurun; 'OV BIIO «/lorHTY». — 4 M6. — JloHenk:
I'OY BIIO «lonHTVY», 2018. — 1 ¢aiin. — CucreM. TpeboBanusi: Acrobat Reader. —
Pexxum moctyma: http://ed.donntu.ru/books/19/c¢d9396.pdf — 3ari. ¢ skpana.
2. Briciias MatemaTuka [DJIEKTPOHHBIM pecypc]: MpakTUKYM JJis 00ydaronumxcsi 00-
pa3oBaTeIbHBIX yUpEXIECHUN BBICIIEro npodeccuoHanbHoro oopazosanus / 5. B. 3u-
HOBbeBa, B. C. IIpau, C. A. Pyccusn [u np.]; TOYBIIO "JOHHTY". - DnekrpoH. aaH.
(1 daitn). — Homweuk: T'OYBIIO «JIOHHTY», 2019. - Pexum nocryna:
http://ed.donntu.ru/books/20/cd10108.pdf. - 3aru. ¢ skpana
3. 3uHoBbeBa, S.B. Teopusi BepodTHOCTe. Martemaruueckass CTaTHCTHKA. Teopus
GYHKIIUA KOMIUIEKCHOM mepeMeHHON. OnepallmoHHOe UCUYUCIICHUE [DIeKTPOHHBIN pe-
cypc]: ydebHoe mocoOue njisi CTYJEHTOB OOpa30BaTEIbHBIX YUYPEKICHUN BBICIIETO
npodeccuonanbHoro oobpaszosanus/ S.B. 3unoBbeBa, B.C. Ilpau, C.A. Pyccusn;
['OYBIIO "IOHHTY". - Onextpon. gau. (1 daitn). — ouenk: TOYBIIO « JIOHHTVY»,
2019.-Pexxum noctyna: - http://ed.donntu.ru/books/20/cd10110.pdf - 3arm. ¢ sxpana
4. Abpamosa, 1. B. Beiciias MatemaTuka : y4eOHO-METOAMUECKOE TTOCOOUE JIJIs TTpaK-
Tryeckux 3anaruii / . B. AGpamosa, 3. B. [llunoBa. — Mocksa : Aii [Iu Ap Meaua,
2023. — 141 c. — ISBN 978-5-4497-1846-4. — Texct : anexktponHslii // Lludposoit
oOpazoBarenbHbIil pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/125591.html (nata obpamenus: 16.04.2023). — Pexum
JOCTyMa: JJisl aBTOPU3UP. TOJIH30BaTEIICH

II. /lononnumenvnasa aumepamypa
5. bepesuna, H. A. Breicmias matematuka: yaeoHoe mocooue / H.A. bepesuna. — 2-¢
u3n. — CaparoB: Hayunas knura, 2019. — 158 c. — ISBN 978-5-9758-1888-1. —
TexcT: anmekTpoHHbIit // DnekTpoHHo-6ubmmoteunas cuctema [IPR BOOKS: [caiit]. —
URL.: https://www.iprbookshop.ru/80978.html (mara obpamenus: 16.04.2023). — Pe-
UM JIoCcTyna: s aBropusup. [loap3zoBaTeneit
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6. [lpakTKkyM 1O BBICIIEH MaTemMaTUKe [DJIEKTPOHHBIM pecypc]: ydeOHoe mocooue:
(I CTYASHTOB TEXHUYCSCKHMX CIlenuanbHocTel) / coct.: H.B. A3apoBa u ap.; mox pen.
['M. Vautuna; ['OY BIIO «/loeHTY». — 2 M6. — Jlonenk: JlouHTY, 2016. — 1 daiin.
— Cucrem. TpeOOBaHUS: Acrobat  Reader. —  Pexum JOCTyTIA:
http://ed.donntu.ru/books/cd5004.pdf — 3arm. ¢ 3xpana.

6. YHEBHO-METO/INYECKOE OBECIHHEYEHHUE JTUCHUIIJINHBI

YueOHO-MeTOAMYECKHE U31aHNsl, pa3paborannbie B JJonHTY:
7. Metoauyeckue PpEeKOMEHAAMH K TPOBEJICHUIO MPAKTUYECKUX 3aHATUH 1O
nucuuIUInHe «Bpiciias MateMaTtukay [JIeKTpOHHBIN pecypc]: s CTYJAECHTOB JTHEBHOM
U 3a04HOM QopM oOyuenus no crenuansbHocTH 21.05.04 «"opHoe aeno» / TOYBIIO
«JIOHHTY», Kad. Beicieir marematuku uMm. B. B. [Taka ; coct.: M. E. Jlecuna, A. N.
CaBun — [onenk : JIOHHTY, 2021. — 1 ¢aiin. - Cucrem. TpeboBanus: Acrobat Reader.
— Pexum gocryna: http://ed.donntu.ru/books/22/m8426.pdf — 3aru. ¢ s3xpana
8. Meroanueckue yKa3zaHHS K CaMOCTOATENbHON padoTe CTyJeHTa MO JAMCLMILINHE

«Bpicmias MateMaTuka» [DJIEKTPOHHBIA pecypc|: it 00ydJaronuXxcsi Mo ClenralbHO-
cti 21.05.04 «I'opHoe aemno» aHeBHOM U 3a0uHOM (hopm oOyuenus / TOYBIIO «IOH-
HTYVY», Kad. Beiciieit matematuku um. B. B. Tlaka ; coct.: M. E. Jlecuna, A. 1. CaBun
— Hownenk : JJOHHTY, 2020. — Cuctem. TpeboBanus: Acrobat Reader. — Pexxum gocry-
na: http://ed.donntu.ru/books/22/m8431.pdf — 3armn. c sxpana

JIEKTPOHHO-MH(OPMALIMOHHBbIE PeCypcChI:
OBbC JIOHHTY - http://donntu.ru/library
OBC IPR BOOKS - http://www.iprbookshop.ru/.

7 MATEPUAJIBHO-TEXHUYECKOE OBECIHIEYEHUME JUCIUIIJIMHBI

1. JIekunoHHBIE 3aHATHSA:

VYuebHast aynutopus Il IPOBEICHUS JEKIIMOHHBIX M MPAKTUYCCKUX 3aHATHH,
IPYNIOBBIX U UHJIUBUAYAIbHBIX KOHCYJIbTALUMA, TEKYIIETO KOHTPOJIS U MPOMEKYTOUHOM
aTTecTallui, OCHAIIEHHAS:

— CICNMAIM3UPOBAHHON MeOenblo (JIocka ayIuTOpHAs, CTOJI ayJIUTOPHBIN, CTYI
ayIUTOPHBIN, TAPTHI);

— MyJIbTUMEIUUHBIM 000pynoBaHueM (HoyTOyk Microsoft Windows 8.1 Profes-
sional x 86/64 (akanemuueckas noanucka Dream Spark Premium), Libre Office 4.3.2.2
(ymmuen3ust GNULGPLv3+ u MPL2.0).

2. IllpakTHyeckue 3aHATHS IPOBOASTCS B TOM K€ ayIUTOPHUU.

3. CamocrosiTesqbHas padora:

[Tomemienust AJis cCaMOCTOSITENBHON PabOThl C BO3MOXHOCTBIO MOAKIIOYEHHS K
cetu «MHTepHeT» U obecrmedyeHueM [0CTyna B DSJIEKTPOHHYIO HH()OpPMAIOHHO-
00pa30BaTeNbHYIO CpEAy OpraHU3aIIH:
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— YUTAJIBHBIC 3aJIbl, UMEIOIINE B CBOEM COCTaBE KOMITBIOTEPHYIO TEXHHKY C BO3-
MO>KHOCTBIO MOAKIIOUEHUs K ceTu «MHTepHeT» u o0ecredeHrneM I0CTyIa B AIEKTPOH-
HYI0 HH(pOpMaMOHHO-00pa3oBarenbHyto cpeay (QUOC JOHHTY) u snexrpoHHO-
oubmuoreunyto cuctemy (ObC IPRbooks), a Taxke BO3MOKHOCTHIO WHIUBUTYTBHOTO
HeorpannueHHoro aoctymna odyyatoniuxcsa B DbC u DMOC nocpenctsom Wi-Fi ¢ mep-
COHAJIbHBIX MOOHMIIBHBIX YCTPOUCTB;

— nporpammuaoe obecneuenue: OC MicrosoftWindows 7, OpenOffice 2.0.3 —
oomecrBeHnas nunen3us MPL 2.0, Grub loaderfor ALT Linux — aunensus GNU LGPL
v3, MozillaFirefox — munensus MPL2.0, Moodle (Modular Object-Oriented Dynamic
Learning Environment) — nuuensust GNU GPL.



