MMWHUCTEPCTBO OBPASOBAHUS U HAYKH
JIOHELIKOM HAPOTHOM PECITYBJIMKU
TOCYJAPCTBEHHOE OBPA3OBATEJILHOE YUPEXJIEHUE
BBICILIEI'O [TPO®ECCHUOHAJIBHOI'O OBPA3OBAHNA
«JOHELIKWUI HALITMOHAJIBHBI TEXHUYECKU YHUBEPCUTET»

2023 roga

STPAMMA JTACIHILTNHBI
b1.0.15 Bpicnias MaTeMaTHKa

(KO M HaHMEHOBaHHe AUCUHIUTHHBI COTJIaCHO Y4eGHOMY IUIaHy)

Hanpanne}me IMOATOTOBKH

(CTIeManbHOCTS): 21.05.04 I'opHoe geJo

(KOI( H HAaUMCHOBAHHE HAIIPABJICHUA NNOAINOTOBKH / cneuua.nmocm)

Mapkuenaepckoe aejo

(HauMmeHOBaHHe MPOQHIIA / MAarHCTEPCKOI MPOrpaMMBl /CrieLMATH3ALIMH)

HanpasneHHocTs (mpo-
¢bwp) (crierrantu3anms):

[Iporpamma: crenuaauTerT
(bakanaBpuat, MarucTpaTypa, CrieLlHaIUTET)
®opma oOyueHus: O4HAas / 3a04Hasi
(ouHas, 3a04Hast, OYHO-3204Has)
®opma 00ydeHus: Ouynas 3aoyHas
Cemectp(b1) 1,2 1,2
O6u1as Tpy10EMKOCTB B 3.€./9acax 13/468 13/468
KonTakTHas pabora (4ac.), B TOM YUCIIE: 229 (123+106) | 38(20+18)
JeKIuH (4ac.) 102(51+51) 12 (6+6)
nabopatopHsie paboThI (Yac.) - -
npakTHyeckue (cemuHapckue) 3ausatus (qac.) | 119 (68+51) 14 (8+6)
CamocrosTenbHas paboTa (4ac.), B TOM YHCIIE: 167 376
(147+20) (268+108)
KypcoBoii poekT (paboTa) (cemecTp/yac.) - -
Kontpossb (3k3aMeH, yac./3a4€T) 1 cem. - 9k3., 36 |1 cem. - 3k3., 18
2 ceM. - 3K3., 36 |2 ceMm. - 9Kk3., 36

Jonenk, 2023 r.




PaGouast mporpamma AUCHHUIUIMHBI «BbIcIIasi MaTeMaTHKa» COCTaBjeHa B COOT-
BETCTBUM ¢ Y4eOHBIMH TIUIAaHAMU IO HAIpPaBJICHUIO MOATOTOBKHU (CIELIHAJIBHOCTH)
21.05.04 «["opHoe nmemo» mist crieuuanutera npoduist «Mapkiieiaepckoe aeno» s
2023 ropa mpuéma 1o o4HOM U 3a04HOU hopMam 00yUeHHUSI.

CocraBuTeib:

JloueHT Kadephl BbICIIeH MaTeMaTUKH )

KaHIUaT TeXHUYECKUX HAYK, JTOLEHT % Pyccusn C.A.
(noanuck)

PaGouast mporpammMa paccMoTpeHa M NMPHHSITA Ha 3aceqaHuu Kadenpbl «Beic-

masg Mmarematuka uMmeHu B.B. [Takay.
[TpoToxoin ot «15» mapra 2023 rona Ne 8.

3aBenyromuii kadeapou /kJ/ @L\ Bosukosa H.I1.
(noanuce) / (®.1.0.)

PaGouas nporpamma corJiacoBaHa ¢ Bblyckalowmei kageapoi «Mapkieitep-
ckoro aena uM. JI.H. Orno6auna.
[IpoTokos ot «23» mapra 2023 roga Ne 8.

3aBenyroluii kadeapoi /(,72 @PuiaTosa U.B.
(nonrfun) (©.1.0.)

PaGouast mporpamma ono0pena ydeOHo-meToauveckoii komuccueii 'OYBIIO
«JIOHHTY» no manpaBineHHIo NOAroTOBKH (crnenuanbHocTh) 21.05.04 «I"opHoe aesoy.
[IpoToxon ot «29» maprta 2023 rona Ne 4.

[Ipencenarens : bopuesckuii C.B.
HCh) (®.1.0.)

> 5

—

Pabouast nporpamma npoaJiena ais 20 roja npuéma Ha 3acejaHuu Kadeapsl
«Bpiciias marematuka umenu B.B. [Takay.
[IpoTokoi OT « » 20 roja No

3aBeayromuii kadeapoit

(moanuce) (®.1.0.)

CorracoBaHo ¢ BhlTyckarolen kadenpoit «Mapkuieiaepckoro nena um. JI.H.
Oryto0nuay.

3aBenyromuii kadeapon

(noanuce) (®.1.0.)



Pabouas nmporpamma npoasiena jist 20 roaa npuéma Ha 3aceqaHuu Kadeapbl
«Bpicmas marematuka umenu B.B. Ilakay.

ITIpoTokoit oT « » 20 rojga Ne

3aBenyronuii kadenpoit

(moamnuce) (®.1.0.)

CornacoBaHo ¢ BblmycKaronieit kadenpoit «Mapkeiaepckoro nena um. J[.H.
Orno6yuHay.

3aBenyromuii kKadheapon

(moammce) (©.1.0.)

Pabouas nmporpamma nmpoasiena st 20 roaa npuéma Ha 3aceaHuu Kadeapbl
«BpIcmias maremaruka nmenu B.B. [1akay.

[TpoTokoit ot « » 20 roga Ne

3aBenyromuii kadeapou

(moamuce) (®.1.0.)

CornacoBaHo ¢ BhIITycKarotieit kadenpoit «Mapxkieiaepckoro nena um. J[.H.
Orno6yuHay.

3aBenyromuii kadeapon

(moamnuce) (©.1.0.)

PaGouast mporpamma nmpoasiena st 20 rona mpuéma Ha 3acegaHuu Kadeapbl
«Bpiciiast MaremaTuka umenu B.B. T1akay.

[IpoTokon OT « » 20 roma Ne

3aBenytouuii kadenpoit

(TIoamMCh) (®.1.0.)

CornacoBaHo ¢ BeItyckaronie kadeapoit «Mapkieiaepckoro nena um. [[.H.
OrnoGauHay.

3aBenyrouii kadenpoit

(moamuce) (©.1.0.)



1 OBBEKT, HEJIb 1 3AJAYN OCBOEHMUS JUCHUIIINHBI

]_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 3HAaHUI B Oynyiiel npodeccnoHaIbHO-NIPAKTUYECKOM e TENbHOCTH.

B PE3YIbTATC OCBOCHUS NJUCHUIIIIMHBI CTYACHT OOJIKCH

3HATD!

— 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;

yMeTh:

— 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.

BJIAJIeTh.

— 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 CHCTEMHOTO IMOX0/1a, BhIpadaTeiBaTh cTpaTeruio aercteuil (YK-1);



2 MECTO JUCHHUIIJINHBI B OCHOBHOM OBPA30OBATEJILHOM
IMPOT'PAMME

JlucuuIuHa OTHOCUTCS K 00s13aTeNbHOM JacTu broka 1 gucimmimuH (Momyseit)
y4eOHOro TIaHa.

bazupyetcst Ha 3HaHMSX, YMEHUSAX W HAaBBIKaX, KOTOPBIE CTYJACHT MPUOOPEN IpH
OCBOCHHH KypCa MaTEMAaTHUKH CPETHEH IITKOJIHI.

3HaHWS U YMEHUS, TPUOOPETEHHBIC TTPU OCBOCHUU JTAHHOMW MHCIUTIINHBI, Peain-
3YIOTCSI CTYACHTOM TIPU M3yYeHUH JUCIUIUINH: «Dusukay, «Teopernueckas MexaHU-
ka», «lIpuknamnas mexanwkay, «COMPOTHBICHUE MaTEPHAIIOB», TPH BBIMOITHEHUU
HAyYHO-UCCIIEIOBATEILCKON padOThl U MPOXOKICHUU TOCYJAPCTBEHHOW UTOTOBOM aT-
TECTaIlIH.

3 CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI

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

w

THH
HanMeHnoBaHnue TeMbl KosmyectBo yacos (*)
(coneprxkaTenbHbIX MOIYJIEH) (ounas / 3a0uHas popma)
B Tom uncne
Bceero | Jlekmuu | JlaGop | Ilpakr. CP
(Cemumn.).
CemecTp nepBbIil
Tewma 1. JIuneitnas anreOpa. 50 (53) 8 (1) — 14 (1) | 28(51)
Tewma 2. BexropHas anreopa. 44 (53) 6 (1) — 10 (1) | 28(51)
Tema 3. Anamutuyeckass reo- 48 (54) 8 (1) — 12(2) | 2851
METpHSI.
Tema fl BBenenne B marematu- 54 (54) 12 (1) — 14 (2) 28 (51)
YECKUW aHaJIN3
Tema 5. uddepenuuansuoe
ucuucienue ¢yakmmii  ogHou | 70 (68) | 17 (2) — 18 (2) | 35(64)
IIEPEMEHHOM.
KoHTtakTHast pabora (IOIOJIHH- 4 (6) — — — —
TEJIbHA)
Htoro no BumaMm 3aHITHH 306 147
(306) 51 (6) — 68 (8) (268)
Koumponw 36 (18)
CemecTp BTOpOU
;F;x]a 6. HeonpenenenHplii uHTE- 24 (20) | 10 (1) — 10 (1) 4 (18)
”rfpe;\f]a 7. OnpeaeneHHbl UHTe- 19 (20) 8 (1) — 8 (1) 3 (18)
Tema 8. @yHKIIUH HECKOJIBKHUX —
MTePEMEHHBIX 19 (20) 8 (1) 8 (1) 3(18)
Tema 9. ludbdepennmansabie 28 (20) | 12 (1) — 12 (1) 4 (18)
YpaBHEHUSL.




Tema 10. YncnoBbie psibl. 15 (20) 6 (1) - 6 (1) 3(18)
Tema 11. ®yHKIMOHABHBIE PsI- —
o1, Pier Dyphe. 17 (20) 7(2) 7(2) 3 (18)
KonrakrtHas pabora (momoanu-| 4 (6) — — — —
TEJIbHAS)
Htoro 1o BuaaM 3aHATHI 162(162) | 51 (6) — 51 (6) |20 (108)
Koumponw 36 (36)
_ 119 167
HUroro: 468 (468) | 102(12) — (14) (376)

* — B ckOOKax yKaszaHbl 3HAUECHHUS, COOTBETCTBYIOIIME 3a049HOM GopMe 00ydeHus

(I)opanOBaHne KOMIIETEHIIUH B pe3yabTatTe 0CBOCHUA TEM JUCHHUILIIINHBI

Komnerennum TeMbl TUCIUTITNHEI, HalleJIEHHBIC Ha (POPMUPOBAHUE
KOMIIETEHIIN
VK-1 Tema l —11
3.2 Jlekuuu

Tema 1. Jlunetinas ancebpa.

Conepxxanue 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 pelieHusi CucteM JTUHEWHBIX AJl-
reOpanyeckux ypaBHeHH. OTHOPOHBIE CHUCTEMBI.

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

Tewma 2. BekmopHhas anceopa.

ConepxxaHue TeMbl 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.

Jlurepatypa 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.
Jlutrepatypa 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.

Jlutepatypa 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.

Jlutepatypa 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.

Jlurepatypa 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 1l poga. IlpusHaku cxoauMocTH.

Jlureparypa 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.

Jlutepatypa 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-
LMaJbHbIE YPABHEHUS BBICIIMX MOPSIKOB. YPaBHEHUS, TONYCKAIOIIE TOHMKEHUS M0-
psaaka. Jluneitnsle auddepennnanbable ypaBHeHUs 2-ro nopsiaka. CBoWCTBa pelieHui
JIMHEWHBIX OJHOPOJHBIX YPABHEHHUH -TO NOPsAAKA. JInHEHAasA 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.

Jlutrepatypa k Teme 9: [1, 2, 5].

Tema 10. Yucnosvie psiowi.

Copepxanne Tembl 10:

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

JloctaTouHble MPU3HAKKA CXOAMMOCTU MOJIOXKHUTENbHBIX psnoB. [locTaTtouHbie
MPU3HAKU CXOAMMOCTH 3HAKOUYEPETYIOIINXCS PSAIOB.

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

Tema 11. @yuxyuornanvuvle psovl. Psaovr Dypue.

Copepxanuie TeMbl 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.

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

3.3 IlpakTnyeckue (CEeMUHAPCKHE) 3aAHATHS

No Tema 3anaTus O0mbewm, | JIutepa-
/11 gac. (*)| Typa
CemecTp nepBbli
1 | HevictBus Ham martpuriamu. Berawmcnenue omnpenenute- | 4 (0,5) | [2, 4, 6]

JICH.
2 | Pemenne cucreM JNHMHEHWHBIX anreOpamueckux ypasue- | 4 (0,5) | [2, 4, 6]

Huit (CJIAY) metonom Kpamepa .

3 | Pemenne CJIAY MaTpudHBIM METOJIOM. 2(0) |[2,4,6]
4 | Pemenne CJIAY meronom [Naycca. 4(0) |[2,4,6]
5 | CnocoOsI 3a1aHMsI BEKTOPOB U JICHCTBUS HAJl HUMHU. 4(0,5) | [2, 4, 6]

CxaJsipHOE MPOU3BE/ICHHE BEKTOPOB.
6 | BekTopHOE IpOoU3BeIcHUE BEKTOPOB. 4 (0,5)

N
IS
[




7 | CMemaHHOE IPOU3BEICHUE BEKTOPOB. 2(0) |[2,4,6]
8 | ITnockocTh ¥ mpsiMasi B IPOCTPAHCTBE. 4(1) |[2,4,6]
9 | Ilpsimast Ha IJIOCKOCTH. 6(1) |[2 4,6]
10 | KpuBble BTOpPOTO MOPSIJIKA. 2(0) |2, 4,6]
11 | OcHoBHBIC 1eMeHTapHbIe GyHKIMH. Yuciaoseie mocie- | 4 (0,5) | [2, 4, 6]
nosarenbHOCTH. [Ipenensl  mocnenoBaTenbHOCTER U
byHKIHi.
12 | Boeruucnenue mnpeaenoB. Packpeitre Heompeaenenno- | 4 (0,5) | [2, 4, 6]
CTeH.
13 | IlepBbIit 1 BTOpOI 3aMeUaTeIbHbIC IPE/ICIIbI. 4(0,5) | [2, 4, 6]
14 | HenpepbIBHOCTH (DYHKIIHH. 2 (0,5) | [2, 4, 6]
15 | [Ipou3BonHasi GyHKIMU. BerarcieHne Npon3BOTHBIX. 6 (0,5) | [2, 4, 6]
16 | PackpbITHE HEONPEICIICHHOCTEH ¢ TIOMOIIBIO IMpaBUjia 2 (0,5 [[2, 4, 6]
Jlonmrans.
17 | MoHOTOHHOCTh (DyHKIIUH. DKcTpemyMbl. Beimykiiocts u | 6 (0,5) | [2, 4, 6]
BOTHYTOCTh Tpaduka ¢pyHkiuu. Touku neperuda.
18 | [TomHoe uccnenoBanue GyHKIMK U nioctpoenue rpadu- | 4 (0,5) | [2, 4, 6]
Ka.
Bcero yacoB 3a mepBbIii ceMecTp 68 (8)
Cemectp BTOpOU
1 | Tabmuunsie uaTErpansl. Hemocpencrteennoe uarerpupo- | 4 (0,5) | [2, 7, 8]
BaHHE. 3aMCHa TEPEMEHHOM B HEOIMPEIEICHHOM HHTE-
rpasie. IHTerpupoBaHue M0 YacTsM.
2 | UHTerpupoBanue BbIpaXeHHH, coaepxamux kaapat- | 1(0,5) | [2, 7, 8]
HBIU TPEXYJIEH.
3 | MaTerpupoBanue palimoHAIBHBIX IPOOCH. 20) |[2,7,8]
4 | UnTerpupoBaHre TPUTOHOMETPUIECKUX BBIPAKEHUIA. 20) |[2,7,8]
5 | MHTerpupoBaHre HEKOTOPHIX UPPAIMOHATHLHOCTEH. 10) |[2, 78]
6 | BerunciaeHue onpe/eIeHHbIX HHTETPaJIOB. 3005 ]2, 78]
7 | Beruncnenne miomaned miockux ¢uryp, mmnsl ayru | 3 (0,5) | [2, 7, 8]
MJIOCKOM KPUBOW, OOBEMOB M ILIOMIAJIEH MOBEPXHOCTEH
TEJI BPAIICHHS.
8 | HecobcTBennsie naTerpaisl | u Il pona. 20) |[2,7,8]
9 | ®HII. Yactueie npousBoanbie. [IpousBoanas cinoxuoii | 4 (0,5) | [2, 7, 8]
¢bynkuuu. IlpousBonHas (yHKIMH, 33JaHHON HESBHO.
ITpon3BoaHAs 10 JAHHOMY HANPABICHHIO, TPAJUEHT.
10 | Okctpemym™m, HaumbOonbinee (Haumenbinee) 3Hauenue | 4 (0,5) | [2, 7, 8]
OHII. YCcnoBHBIN DKCTPEMYM.
11 | Tuddepennmanpaple ypaBHEHUS IEPBOTO MOPSIKA. 3(0)5) 12,7, 8]
12 | Inddepennmansrsie ypaBHerus Broporo mopsiaka, xo- | 2 (0) |[2,7, 8]
NYCKAOIIUE MMOHMKEHUE TOPSIIKA.
13 | JIuneitnbie omuopomusie muddepentmansupie ypasre- | 2 (0) |[2,7, 8]
HUS BTOPOT'O MOPSIIKA.
14 | Jluneiinple HEOTHOPOIHEIE ﬂH(l)ﬁepeHuHaanme ypas- | 3(0,5) | [2,7, 8]
HEHHsI BTOporo nopsiaka. Metox Jlarpamnka.
15 | Cucrems! muddepeHnmanbHbBIX YpaBHEHUIA. 20) |[2,7,8]




16 | MccnenoBanne cXOQMMOCTH YHCIOBBIX PSIOB. 2(05) 12,7, 8]
17 | Jlocrarounsle mpusHaku cxomumoctd monoxutensusix | 2 (0,9) | [2, 7, 8]
PSIOB.
18 | loctaTounsle mpusHaku cxomuMmocTn 3Hakouepenyio- | 2 (0) |[2,7, 8]
IIUXCS. ¥ 3HAKOIICPEMCHHBIX PSIIOB.
19 | dysknmonansHee U cTenenHble psaapl. Teopema Abens. | 2 (0,5) | [2, 7, 8]
O%,J'IaCTB CXOJIHUMOCTH.
20 | [IpuMeHeHME CTETIeHHBIX PSIOB. 20) [[2,7, 8]
21 Tpuronomerpuueckue psjabl Oypee. 3(0,5) |[2,7,8]
Bcero yacoB 3a BTopoii cemecTp 51 (6)
Hroro: L
(14)

*

3.4. JlabopaTopHbIe padoThI

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

.Ha60paTOpHBIe pa6OTBI M0 JUCHUILINHE HC IIPCAYCMOTPCHBI y‘le6HI>IM IIJTAaHOM.

3.5 CamocrosiTeqbHast padoTa CTyIeHTa

No Buasl camocTosiTebHOM pabOThI CTYIEHTA O0BeM,
/1 yac. (*)
1 M3yueHne JTeKIMOHHOTO MaTepralia 87 (180)
2 [ToaroToBKa K MPAKTUYECKUM 3aHATHSIM 80 (178)
3 [ToaroToBka Kk 1a60paTOPHBIM paboTamM —
4 BrImosTHEHNE KypCOBOTO TTPOSKTA -
5 BrimoiHeHne KypcoBoil paboThl —
6 BhInosTHeHIE HHIUBUAYATBHOTO 3aIaHuUs 0 (18)
HUTOI'O: 167 (376)

* — B ckOOKax yKaszaHbl 3HAYEHHMS, COOTBETCTBYIOIIME 3a049HOM Gopme 00ydeHus

3.6 KypcoBoii npoekT (pa6oTa), HHAUBHAYAJIbHOE 3aaHHue
KypcoBoii npoekT (padoTa) 1o AUCHUILUIMHE YI€OHBIM TUTAHOM HE MPETYCMOTPEH.
CornacHo yueOHOMY TUTaHy AJist 3a04HOM (opMbl 00yueHus 2023 roga Habopa mo
TucIUIUINHE «BhICIas MaTeMaTHKa» MPETYCMOTPEHO BBITIOTHEHUE WHANBUIYATEHOTO
3aianus (KOHTPOJIBHOUW paboThI) B MEPBOM M BTOPOM ceMecTpax. TemaTuka WHIANBUITY-
QIBHOTO 33/IaHMsI CBSI3aHA C CAMOCTOSATEIBHBIM BBIMIOJHEHUEM PACUETHOM paboTHI 1O
TEMaM JUCIUIUTMHBI, KOTOPhIE M3YYaroTCsl CTYJICHTOM B COOTBETCTBUU C PEKOMEHJIO-
BAaHHOM JIMTEPATyPOM.
O0beM yueOHOUM HArpy3KH MPH BBIMTOJIHEHUH WHANBUYATEHOTO 3aIaHUS CTY ICH-
Ta-3a04YHHKA: B TIEPBOM ceMecTpe — 9 yacoB, BO BTOpoM — 9 yacoB. 3agaHue Ha KOH-
TPOJIbHYIO PabOTy BBHIOMpAETCSl CTYJIEHTOM B COOTBETCTBUM C YUEOHBIMU MOCOOUSMHU
[2], [6], cormacoBBIBaeTCS C MPEMOAaBATEIEM U BBIOJIHSICTCS 110 METOIUYCCKHM PEKO-
meHaanusm [2], [6].




4 ®OHJI OIEHOYHBIX 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. JNAaHbl HETIOIHbBIE, 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;

— BbICOKUI YPOBeHb. NaHbl TIOJIHbIC, TOUHBIC 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;

— MUHUMANbHBIU YPOBEHb. CIad0€ TIOHMMaHWE METOIUKH PEIICHUS 3a/1a4uM, JTOMYIEHBI
rpyObie OmMOKH; pelleHusi He OOOCHOBaHBI; HE YMEET HCIOJIb30BaTh HOPMATHUBHO-
TEXHUYECKYIO JIUTEPATYPY; HE OPUCHTUPYETCS B CIIEUAIBHON HAYYHOU JTUTEPATYpE;

— NOP0O208blIl YPOBeHb: NOCTATOYHOE IOHUMAHUE METOAUKH PEIICHUS 3aa4u, JOMYIICHbI
OIMOKM; pelIeHusT He Bcerja OOOCHOBaHBI, yMEET UCMOIb30BaTh HOPMATUBHO-
TEXHUYECKYIO JINTEPATYPy; CI1ad0 OPUSHTUPYETCS B CMICIIMATILHON HAYYHOM JTUTEPaType;

— CpeoHUll ypoGeHs. B LIEJIOM NMOHUMAET CyThb METOJIMKU PELIEHUs 3a/1auyM, AOMYIIEHBI
OIIMOKY; pelieHusT He Bcerga OOOCHOBaHbBI; YMEET HCII0JIb30BaTh HOPMATUBHO-
TEXHUUYECKYIO U CTICHIMAIILHYIO HAYUHYIO JIUTEPATYPY;

— NPOOBUHYMbII YPOBEHB: B LI€JIOM MOHUMAET CYTh METOAMKH PEIICHUs 3a]auu, J0MyIIe-
Hbl HETOYHOCTH; COCOOEH OOOCHOBATh PEILIEHUS; YMEET MCHOJIb30BaTh HOPMATHBHO-
TEXHUUYECKYIO U CIICIMAIbHYIO HAYYHYIO JIMTEPATYPY;

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

Cocmasnsiowas KomnemeHyuu — 61a0eHue Hagblkamu

— HYNe6oll yposeHy. He TPOIAEMOHCTPUPOBANl HABBIKH BBIMOJIHEHUS 3a1a4 Mpogeccro-
HaJIbHOW HAMpPaBJIEHHOCTH; UCIIBITHIBAET CYIIECTBEHHBIC TPYAHOCTH IIPHU BHIOJIHEHUU
OTAEIbHBIX 3aJaHUM;

— MUHUMATbHBLL YPO6eHb. HE MPOAEMOHCTPUPOBA HABBIKU BBITIOJIHEHUS MPOQeccuo-
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;

— NPOOBUHYMBIL YPOBEHDb. BIANIEET OMBITOM M JIOCTATOYHO BBIPAKEHHOM JIMYHOCTHOU
TOTOBHOCTU K TPO(ECCHOHATBFHOM NEATENbHOCTH U MPO(EecCHOHATFHOMY CamoCo-
BEPILIEHCTBOBAHUIO; OBICTPO U KQUECTBEHHO BBITIOIHSET TPYIOBbIC ICUCTBUS;

— BbICOKUL YPOBEHb. BIAJIEET ONBITOM U BBIPAKEHHOCTBHIO JTUYHOCTHOM 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 KOJIMUECTBO KOMITETEHIIUN He c(pOpMUPOBAHO;

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

— CpeOHUll YPOBeHb. BCE KOMIIETEHIIMU 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-
put. CBOMCTBa onepanui.

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 MOCTPOoeHUsl. MaTpuuHbIi criocod
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 OTpe3KaxX. Y paBHEHHE INIOCKOCTH, MPOXOASIIEH Yepe3 JaHHYIO TOUKY
MEPIICHINKYJIIPHO TaHHOMY BEKTOPY. YpaBHEHHUE IUIOCKOCTH, MPOXOISIIECH Yepe3 TpH
3aIaHHBIE TOYKH.

13. Yron Mexly TUIOCKOCTAMH, YCIOBHS MapaJIeIbHOCTH U MEPIIEHIUKYIISIPHOCTH
JBYX TIOCKOCTEH.

14. PaccTosiHUE OT TOYKH /10 IIOCKOCTH.

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

16. Yromn Mexay npsMbIMHU B IPOCTPAHCTBE, YCIOBUS NapAJIEIBHOCTU U MEPIIEH-
JUKYJISIPHOCTHU MPSIMBIX.

17. PaccTostHue OT TOYKH 10 NMPSAMOU 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 NApAJIEIBHOCTU U NIEPIICH TN~
KYJISIPHOCTH ITPSIMBIX.

21. PaccrosiHue OT TOYKH A0 MPSAMOM Ha IUNIOCKOCTH.

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 @yukuuu B Touke. IIpenen dpynkuuu npu x — . Onpenenenus. I'eo-
MeTpuueckas uatepnperanus. OJHOCTOPOHHHUE MPEEIb.

27. beckoneuno mainbie ¢pyHkuu (onpeaereHue u cBoiicTBa). CpaBHEHHE OECKO-
HEYHO MAJIbIX.

28. beckoneuHo Ooubie GyHKIMU (onpeneneHue u cBoiicta). Teopema o cBA3M
OECKOHEYHO OOJBIINX U OECKOHEUYHO MaJIbIX.

29. Cpsi3b Mexay (yHKIMEH, UMEIOIIeH KOHEUHBIN Mpesent, 1 OECKOHEYHO Majion
(mpsimast 1 0OpaTHast TEOPEMBI).

30. OCHOBHBIE TEOPEMBI O TIPEAECTaAX.

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

33. IlepBeIii 3amevaTeNbHbIN npeae ((GopMyITHpOBKa U T0Ka3aTeIbCTBO). Bropoii
3aMeyvareNbHbIi peaen (popmynupoBka). CiaencTBusl.

34. HenpepriBHOCTH (pyHKIIMM B Touke. Kiaccudukaiius 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. TlpousBoaHas (QyHKUUH, 3aJaHHOW HesBHO. [Ipon3BoaHAas mapaMeTpu4ecKu
3ajanHoM GyHkuuu. Jlorapubmuueckoe auddepeHiupopanue.

42. Ilpon3BoHBIE BBICIIMX MOPAIKOB. MEXaHUYECKUN CMBICI BTOPOUM MPOU3BOJI-
HoOW. Bropas npousBoaHas (GyHKIUH, 3a1aHHON HESIBHO, U MapaMETPUUYECKU 3aJaHHOU
GbyHKIUH.

43. Omnpenenenne nupdepennuana pyHKIUM U €ro reOMETPpUYECKUil cmbicia. 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 skcrpemyma (yHkuuu. HeoOxonumoe yciioBHE CyLIECTBOBAHUS JKC-
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 BBIUMCIEHUS 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 unterpansl | u 1l 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. HaubomnpIiee 1 HauMeHblIIee 3HaUeHNEe (DYHKIIUU ABYX EPEMEHHBIX B 3aMKHY-
TOH 001acTH.

19. YcnoBHBIN DKCTPEMYM.

20. Iuddepennmansusie ypaBuenusa. Omnpenenenne. O01iee 1 4aCTHOE PEIICHUsI.
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. JIunetinpie nuddepennmanbapie ypaBHeHUs 2-10 nopsiaka. CTpykTypa oo1iero
pelieHus TMHEWHOTO OJHOPOIHOTO MU hepeHIaTbHOTO YpaBHEHHSI 2-TO TOPSAKA.

25. Jluneiinble oqHOpOAHBIE AU(depeHInaNbHbIe YPABHEHHS C TOCTOSHHBIMU KO-
sbpdunrientamu. IlpaBuino HaxoXaeHUs OOILIEro peleHUss JTUHEHHOTO OJIHOPOIHOTrO
U pepeHInanbHOTO YPaBHEHHS] BTOPOTO MOPAJIKa C MOCTOSIHHBIMU KO3 PUIIMEHTAMU.

26. Jluneiinple HeogHOpOIHBIE nuddepeHInanbHble ypaBHEHUS 2-TO TMOPSAIKA.
CtpykTypa 00IIEero pemieHus JMHEMHOT0 HEOHOPOoAHOTO AuddepeHInaIbHOro ypas-
HEHHUsI 2-TO TOopsJIKa.

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. Yucnosoit psaja. CxoauMOCTh 4uCIOBOro psiga. OCHOBHBIE CBOMCTBA CXOJIS-
HIUXCS PSATOB.

31. HeoGxonumoe yciaoBue CXOAUMOCTH psijia.

32. [Ipu3Haku CXOAMMOCTHU PSAAOB C MOJOKUTEIbHBIMU YJICHAMHU.

33. 3nakouepenyromuecs psaapl. [Ipusnak JleiOHUIIAa CXOAMMOCTH 3HAKOYEPETy-
IOLLErocs psaa.

34. 3nakornepeMeHHbIe psaAbl. Teopema 00 aOCOMIOTHON CXOAMMOCTH 3HAKOTIEpe-
MEHHOTO psija.

35. OynkunoHanbHble paael. CtenenHble paasl. Teopema Abens. MuTtepsan cxo-
JUMOCTH CTENEHHOro psifa. CBOMCTBA CTENEHHBIX PSIOB.

36. Psnap1 Teiinopa u Maknopena. Paznoxenne GpyHKUNN B CTETIEHHBIE PSIBL.



37. IlpubnukeHHbIC BBIUUCIICHUS 3HAYCHUN (PYHKIIMI, HEONPEACICHHBIX U OIpe-
JIEJICHHBIX MHTErPaJioB C TOMOIIBIO pAloB. [Ipumenenue psaoB k pemienuto auddepeH-
UAJTbHBIX YPABHEHHM.

38. Tpuronomerpuueckue psaasl. Paznoxenue GyHkiui B psag Oypobe.

IIpumep 3K3aMeHANIMOHHOTO OUJIETA

Ilepsviii cemecmp

I'OYBIIO «/loHenkuii HAUMOHAJBHBII TEXHUYECKUH YHHMBEPCUTET»

HporpaMMa: crienquajauTeT
(baxanaBpHart, CIIenUaIUTeT, MarUCTPaTypa)

Hanpanenune noaroToBku

(crienuanbHOCTB): 21.05.04 I'opHoe nes1o
(Koz, Ha3BaHHUE)
[Tpoduns (crienuanu3ars): Mapkueiizepckoe 1ej10
(na3Banwue)
Cemectp: nepBbIi
YyeOHast JUCIUTUIMHA! Bpiciiasi MaTeMaTHKAa
BUWIET Ne A
1. BekTopHOE npou3Be/leHHE JBYX BEKTOPOB: OIpE/eIeHUe, CBOMCTBA, BHIYUCICHHUE B
JIEKapTOBBIX KOOPJAUHATAX, IPUIIOKEHHUS. 20 6amoB
2. JlocTaTouyHbI€ YCJIOBUS BBITYKIOCTH M BOTHYTOCTH KpuBOH. Touku neperuoa. 20 GanoB
3. Pemuth cucremy ypaBHeHuit meronom Kpamepa:
X—2y+12=5;
2x—-3y—-5z=1;
X+y-2z=-4. 10 Gannos
4. Nauwl Tpu Touku A(-1;2;-3), B(-2;5;1), C(-1;6;0):
a) HaliTW BHYTpeHHUH yrou tpeyroibHuka ABC npu BeplIMHE A; 10 Gannos
0) cocTaBUTh ypaBHEeHUE Meananbl BM tpeyronbuuka ABC. 10 6amnoB
5. Haiitu:
a) Mpeien, He MoJIb3ysACh paBuiioM Jlonurains,
. 1-cos6X .
lm—-
=0 X- 19X 10 GasioB
0) npou3BoaHYI0 QyHKIMH Y = arctg (X2 )+ InVx; 10 6aIT0B
B) HanGoJTbIIIee M HANMeEHbIITee 3HauenHns pynkimn T (X)= Xy 2 Ha oTpeske [1;3].
2 X 10 6amnoB
VTBepKAEHO Ha 3acelaHuU Kadeapsl «Bricmas matemaruka» uM. B.B. Ilaka

(HanMeHOBaHHe Kageaphl IOTHOCTHIO)

IIpoTokon Ne oT

3aB. kadeapoii

(moanuce) (®.1.0.)
DK3aMeHaTop

(moamnuce) (®.1.0.)



Bmopoii cemecmp

I'OYBIIO «/loHeukuii HANMOHAJIbLHBIH TEXHUYECKUI YHUBEPCUTET»

HporpaMMa: CIIeHuaJIuTeT
(OakayaBpHaT, CrICLIUANUTET, MATUCTPATYPA)

HanpaBneHI/Ie IHOATrOTOBKH

(criennanbHOCTD): 21.05.04 T'opHoe nesno
(xoJ1, Ha3BaHHUE)
[Tpoduis (crienuanu3arns): Mapkeiigepckoe 1eJio
(na3Banue)
Cemectp: BTOPOIi
YyeOHast JUCUUTUIMHA! Boiciias maTemaTuka
BUWJIET Ne B
1. OnpenencHupiii uaTErpan. I'€OMETPHUYECKUI CMBICT OMPEAEICHHOIO HHTErpaa. 20 6amioB
OCHOBHBIE CBOICTBA ONPEICTICHHOTO HHTETpaJa.
2. Teopema cyiecTBOBaHHS U €AUHCTBEHHOCTH pemienus Y 1-ro nmopsaka. 20 6amioB
3. Haiitu:
a) Heompe/ieNeHHbII HHTerpal IXS In xdx ; 10 6annos
0) omaap GUrypsl, OrpaHUYEHHON TUHUSAMH Y = X* n y =2 — X NpU NOMOIIH 10 Gasios
OTIpeIeIEHHOT0 UHTErpaa;
4. Haiitu obmmee penrenre quddepeHnnansHoro ypasaeaus Y '—5y'= 3x°. 20 basros
24" (x+2)" 20 GamnoB

5. HaiiTi 061acTh cXOAMMOCTH CTEIIEHHOTO psia Z

3
n=1 n

VTBepKAEHO Ha 3acelaHuU Kadeapsl «Beicmas matemaruka» uM. B.B. Ilaka
(HanMeHOBaHHe Kageaphl IOJIHOCTEIO)
[IpoTokon Ne oT
3aB. kadenpoii
(moamnuce) (®.1.0.)
OK3ameHaTop
(rozrHcH) (®.1.0.)

4.3 Kputepuu onieHUBaHUs
DK3aMeH IPOBOAUTCS MUCbMEHHO 10 OmiietaM. CTyIeHThI, HE BBIIIOJIHUBIIUE UH-
TUBUAYalIbHOE 3a/laHue (KOHTPOJIbHYIO paldoTy), K SK3aMeHy He jomyckatorca. Uuau-
BUJIyaJIbHOE 3a/1aHne (KOHTPOJIbHAS pab0oTa) CTY/ICHTA OIECHUBACTCS «3aUYTCHO» WIIH «HE
3auTeHo». PaboTa 3aunThIBAETCS MPU yCIOBUU MPABUIHLHOTO BBITIOJIHEHHS BCEX 3a]1a-
HUM, BO3MOXHO HAJIMYKME HEKOTOPHIX HETOUHOCTEeH. Ecnu paboTta He 3auTeHa, CTYJCHT
JIOJDKEH BHUMATEIBHO M3YYUTh PELEH3HI0, UCTIPABUTh JOMYUIEHHBIE OIIMOKH B COOT-
BETCTBHUH C 3aMEUaHUSIMHU U CIaTh paboTy sl HOBTOPHOU poBepku. MHanBUyansHoe
3aIaHUE CTYAEHTA SABJISIETCA TOJBKO JOIMYCKOM K 3K3aMEHY M Ha UTOTOBYIO JK3aMEHa-
LHOHHYIO OLICHKY HE BIIUSET.
DK3aMEHallMOHHAs OIIEHKA BBICTABIIETCS MO PE3YJIbTaTaM HAIMCAHHOW CTYJEHTOM
BO BpeMms dk3aMmeHa pabotsl (MakcumyM 100 GamioB). 3amanus OwiieTa OLICHUBAIOTCS
IPOMOPIMOHATIFHO paboTe, BBHIMTOJHEHHOW CTYACHTOM MpaBWIbHO. bumer 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 3aJIaHus HUS B Oaiax KoJMyecTBa Oaj-
JIOB

1. TeopeTnyeckoe 20 40 %

2. TeopeTnyeckoe 20

3. [TpakTryeckoe 20

4, [TpakTuyeckoe 20 60%

5. [TpakTHueckoe 20

HUTOI'O: 100 GamnsoB 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 Kaxaomy Bompocy:

— «20 GamnoB» (100 %) — BeICTABISIETCSA, €CIIM MPH OTBETE HA BOIPOC 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 6ammoB» (80 %)— BeICTABIAETCS, €CIIM IIPH OTBETE HA BOIPOC CTYJACHT IPO-
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 %) — BBICTABIACTCS, €CIIM MPH OTBETE Ha BOIPOC CTYIACHT 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 6amnoB» (40 %) — BBICTABIIIETCS, €CJIM MPU OTBETE HA BOMPOC CTYAEHT 00-
Hapy>KuJ 0a30BbI€ 3HAHMS MO BONPOCY, 3HAHUE OCHOBHBIX aHAIMTHYECKUX 3aBUCHMO-
CTEH, ONMUCHIBAIOIINUX 3aJaHHBIA MPOLECC, OJTHAKO JOMYCTUJI CYLIECTBEHHbIE OIIUOKU



19

IPU BBINIOJIHEHUH PAcyYeTOB, HE CMOI CUCTEMAaTU3UPOBATh UCXOJIHbIE JaHHBIE U COp-
MYJIUPOBAThH BBHIBOJIBL;

— «4 6ainoBy (20 %)— BBICTABIISACTCS, €CIIM IIPU OTBETE HA BOIIPOC CTYICHT OOHAa-
PYKUJ BIAJCHUE OCHOBHBIMHU TOJIOKEHUSMU MaTepuaja, HO (pparMeHTapHO U HETo-
CJIEIOBATEIBHO JAET OTBETHI HA MOCTABJIEHHBIE BOMPOCHI; ClIa0ble MPAKTUYECKUE HABBI-
KH; TOUCK PEIICHUSI TUIIOBBIX CTAHAAPTHBIX 3a7a4 HEpallMOHAJIbHBIMU CIIOCOOAMH 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-
YU OTCYTCTBYET.

bainel, moydeHHbIe CTYACHTOM OYHOM (POPMBI 00yUEHHUSI, MOTYT OBITh MOBBIIICHBI
3a CYET OLICHWBAHMS aKTUBHOCTH, CUCTEMATUYHOCTH U KAa4ECTBA CaMOCTOSATENILHOMN pa-
OOTBI CTyJIEHTa IyTEM J100aBIEHUs] OOHYCHBIX 0AJII0B. MakcUMallbHOE KOJMYECTBO 0O0-
HYCHBIX 0ajJIoB, KOTOPOE MOXKET MOJIYYHTh CTYJEHT, JOJDKHO ObITh HEe Oonee 20% ot
00111eT0 KOJIMYecTBa 0aJIoB.

[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 1IKane no mkaue ECTS 10 TOCYAAPCTBEHHOM HIKase
90-100 A OTan4HO
80-89 B %
75-79 C OPOtHO
70-74 D N
60-69 E JIOBJIETBOPUTEITHHO
35-59 F He
0-34 = YIIOBJICTBOPUTEIHHO

* — ¢ 00s3aTEIbHBIM MOBTOPHBIM U3YUCHUCM OUCHUIIIINHBI.

4.4 Tlpumep TeKylIero onpoca Ha NPAKTHYECKUX (CEMHMHAPCKMX) 3aHATHIIX
1 JIa00paTOPHBIX padoTax

KonTtpoabsnas padora no reme
BEKTOPHASA AJITEBPA U AHAVIMTUYECKAA T’TEOMETPUSA

BUJIET Ne 1

1. Haiitu BekTop ¢, 3Hasi, YTO OH TMepHeHAUKYyIspeH Bektopam a={2;3;-1} wu b=i-2j+3k, u yno-
BJIETBOpsIET ycioBuio ¢*(2i-j+K) = - 6.

2. Haiiti 00beM TPEYrobHOM MUPaMHUIbl, BEPIIUHBI KOTOPOI HaxoasTes B Toukax A(2; 0; 0),

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

3. Ha ocu opauHAaT HalTH TOUKY, paBHOyaaneHHyo ot Ttouek A(1; -3;7) u  B(5; 7; -5).
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x=t—2;
. -3 42 -1
4. HaiiTu yriel MeXAy IpsIMbIMU [ : xT = v—l = Z.E u Iz:{ y=t+3; .
_ N

z=+2t—5
5. CocTtaBHTH 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) ABASAIOTCA MPOTUBOMOIOKHBIMH BepiinHaMu kBajpara ABCD. CocraBut
ypaBHeHUE ero auaronanu BD.

7. TlpuBectu ypaBHeHHE KpuBOH 36x2 — 4y2 — 72x + 16y — 88 = 0 K KaHOHUYECKOMY BHY U
IIOCTPOUTH KPUBYIO.

4.5 KypcoBoe npoeKTHpPOBaHHE
VY4eOHBIM IJIaHOM KYypCOBOE MPOEKTUPOBAHUE HE 3AIIJIAHUPOBAHO.

5 PEKOMEHAYEMAS JIUTEPATYPA

1. Ocnosnasa numepamypa
1. Yautun, I''M. KpaTtkuit kypc BbIcIell MaTeMaTUKH [ DJIEKTPOHHBIN pecypc]: yueOHoe
nocoobue misa cryaentoB / I'. M. Yiurun; 'OV BIIO «/lorHTY». — 4 M6. — JloHenk:
'OY BIIO «louHTY», 2018. — 1 ¢aitn. — Cuctem. TpeboBanus: Acrobat Reader. —
Pexxum nocryna: http://ed.donntu.ru/books/19/cd9396.pdf — 3ari. ¢ skpaHa.
2. Bricmias MatemaTHKa [DNEKTpOHHBIA pecypc|: MpakTUKyM g 00ydaromuxcs 00-
pa3oBaTeIbHBIX yUpEXIECHUN BBICIIEro npodeccuoHanbHoro oopazosanus / 5. B. 3u-
HOBbeBa, B. C. IIpau, C. A. Pyccusn [u np.]; TOYBIIO "JOHHTY". - DOnekrpoH. aaH.
(1 daitn). — Homweuk: T'OYBIIO «JIOHHTY», 2019. - Pexum nocryna:
http://ed.donntu.ru/books/20/cd10108.pdf. - 3aru. ¢ sxpana
3. 3unoBneBa, S.B. Teopus BeposiTHocTel. MaTemaTudeckas CTaTUCTUKA. 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". - Onexrpon. aau. (1 daitn). — Houenk: TOYBIIO « JOHHTVY»,
2019.-Pexxum nocryma: - http://ed.donntu.ru/books/20/cd10110.pdf - 3arm. ¢ sxpana
4. Abpamoga, U. B. Briciias maTematrka : yueOHO-METOIMUECKOE MOCOOre s ITpaK-
Tryeckux 3anaruii / . B. AGpamosa, 3. B. [llunoBa. — Mocksa : Aii [Iu Ap Meaua,
2023. — 141 c. — ISBN 978-5-4497-1846-4. — Tekcrt : anextpoHHsbii // LHudpposoit
oOpazoBarenbHbIi pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/125591.html (nara obpamienus: 16.04.2023). — Pexum
JIOCTYyTIA: JUIsl aBTOPU3HP. MOJIb30BATENEH

II. /lononnumenvnasa aumepamypa
5. bepesuna, H. A. Breicmias matematuka: yaeoHoe mocooue / H.A. bepesuna. — 2-¢
u3n. — CaparoB: Hayunas kuura, 2019. — 158 ¢. — ISBN 978-5-9758-1888-1. —
TekcT: anekTpoHHbIi // DnekTpoHHo-6ubmmnoreunas cuctema [PR BOOKS: [caiit]. —
URL.: https://www.iprbookshop.ru/80978.html (mata oopamenwns: 16.04.2023). — Pe-
KUM JocTyna: s apropusnp. [lonb3oBaTenei
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6. IlpakTukyM MO BBICIICH MaTeMaTHKe [DJIEKTPOHHBIA pecypc|: ydeOHoe mocobwue:
(I CTYASHTOB TEXHUYCSCKHMX CIlenuanbHocTel) / coct.: H.B. A3apoBa u ap.; mox pen.
['M. Vautuna; 'OY BIIO «/loeHTY». — 2 M6. — Jlonenk: JlouHTY, 2016. — 1 ¢aiin.
— Cucrem. TpeOOBaHUS: Acrobat  Reader. —  Pexum JOCTyTIA:
http://ed.donntu.ru/books/cd5004.pdf — 3ar. ¢ skpana.

6. YU EBHO-METO/INYECKOE OBECIHEYEHHUE JTUCHUIIJINHBI

YueOHO-MeTOAMYECKHE U31aHNsl, pa3paborannbie B JJonHTY:
7. Metoauyeckue PpEeKOMEHAAMM K TPOBEJICHUIO MPAKTUYECKUX 3aHATUHA 1O
nucuuIUInHe «Bpiciias MateMaTtukay [JIeKTpOHHBIN pecypc]: s CTYJAECHTOB JTHEBHOM
U 3a04HOM QopM oOyuenus no crenuansbHocTH 21.05.04 «"opHoe meno» / TOYBIIO
«JIOHHTY», Kad. Beicieir marematuku uMm. B. B. [Taka ; coct.: M. E. Jlecuna, A. N.
Capun — Jlonenk : JOHHTY, 2021. — 1 ¢aiin. - Cuctem. TpeboBanusi: Acrobat Reader.
— Pesxum moctyma: http://ed.donntu.ru/books/22/m8426.pdf — 3ar:. ¢ sxpana
8. Meroaudeckue yKazaHHWs K CaMOCTOSITCIIbHONW paboTe CTyACHTa IO JUCITUIUIINHE

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

DJIEKTPOHHO-MH(OPMALMOHHBbIE PeCypcChI:
OBC JOHHTY - http://donntu.ru/library
OBC IPR BOOKS - http://www.iprbookshop.ru/.

7 MATEPHUAJ/IBHO-TEXHUYECKOE OBECIHEYEHHUE AUCHUIIJIMHBI

1. JIekunoHHBIE 3aHATHSA:

VYyeOHast ayauTopus JUisl MPOBEACHUS JEKIMOHHBIX M MPaKTUYECKUX 3aHSITHI,
IPYNIOBBIX U WHAUBUAYAIbHBIX KOHCYJIbTALMM, TEKYIIETO KOHTPOJISI U MPOMEKYTOUHOM
aTTecTaluy, OCHAILICHHAS:

— CIIeIUATU3UPOBAHHONW MeOembIo (JocKa ayJUTOpHAs, CTOJI ayAUTOPHBIN, CTYJ
ayIUTOPHBIN, TAPTHI);

— MyJbTUMEIUHHBIM 00opynoBanuem (HoyTOyk Microsoft Windows 8.1 Profes-
sional x 86/64 (axagemuyeckas moamucka Dream Spark Premium), Libre Office 4.3.2.2
(muuensus 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 oOecmeueHueM J0CTyna B DSIEKTPOHHYIO HH(OpPMAIMOHHO-
00pa30BaTeNbHYIO CpEAy OpraHU3aIIH:
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— YUTAJIBHBIC 3aJIbl, UMEIOIINE B CBOEM COCTaBE KOMITBIOTEPHYIO TEXHHKY C BO3-
MOKHOCTBIO MOJKIIIOYCHHS K ceTh «HTepHeT» u obecreueHneM J0CTyIa B IIEKTPOH-
HYI0 HH(pOpMaIMOHHO-00pa3oBarenbHyto cpeay (DUOC JOHHTY) u snexrpoHHO-
oubmuoreunyto cuctemy (ObC IPRbooks), a Taxke BO3MOKHOCTHIO WHIUBUTYTBHOTO
HeorpannueHHoro aoctymna odyyatoniuxcsa B DbC u DMOC nocpenctsom Wi-Fi ¢ mep-
COHAJIBHBIX MOOWIIBHBIX YCTPOWCTB;

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



