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Pabouas mporpamMmma nuCUUILIMHBI « Bpiciias MaTeMaTUKa» COCTaBJIeHa B COOTBET-
CTBHU C y4eOHBIMU IUIAHAMH 110 HAIPABJICHHIO MOATOTOBKU (crenuanpHocTh) 21.05.02
«[IpukmagHas reoyorusy crenuanuzanuu «l eonorndeckas cb€MKa, NOUCKU U pa3BeIKa
TBEPJIBIX MMOJIE3HBIX MCKOMaeMbIx» uist 2023 roga mpuéMa o o4HOU U 3a04HON popMam
oOyueHus.

CocraBuTens:

JlonieHT Kadenphl BICIIEH MaTEMaTHUKH ¢

KaHIUIaT TEXHUYECKUX HayK, JOLEHT Pyccusn C.A.

(moamnuce)
PaGoyast mporpaMMa paccMOTpeHa M NPHUHSTA Ha 3acegaHuu Kadeapsl «Beic-
mrasg MmareMaTtrka nMeHd B.B. ITakay.
[TpoTokomn ot «15» mapra 2023 roma Ne 8.
)

3aBenyromuii kadenpoi % Bomuykosa H.I1L

(roaruck) / (©.1.0.)

Pabouast mporpamMma corJjiacoBana ¢ BblllycKawmed kadenpoi «l'eonoruu u
pa3BeIKi MECTOPOIKIACHUM ITOJIE3HBIX UCKOIIAEMBIX».

-

3aBemyronuii kageapon 75 iz Kynenko B.H.
(nonr!ﬁcs) (©.1.0.)

PaGouas mporpamMMa oxo0peHa y4ueOHO-MeToaudeckoii komuccueii I'OYBIIO
«JJIOHHTVY» mo HampaBieHnto NoArotoBku (cremuanbHocTH) 21.05.02 «IIpukiagnas

FE€OJIOTHSY.
17 £ g 2,
[TpoTokos oT « /7 » 25 20X 3roma Ne 5
//,//
[Ipencenarens % Kynenko B.M.
¢ (moonuce) (®©.1.0.)
Pabogas mporpamma npoasena s 20 roja npuéma Ha 3acefaHuM Kadeapsl
«BrIcmiasg maremaTtrka uMeau B.B. ITakay.
ITporokois oT « » 20 romxa Ne

3aBenyrommui Kageapon

(moxmuce) (®.1.0.)

CornacoBaHo ¢ BBIrIyCKa}OIHGﬁ Kﬁ(i[)CIIpOﬁ «I'eomorum n pa3BEaAKH MECTOPOKIC-
HHUM OJIE3HBIX UCKOIIAEMBIX)).

3aBenyromuii Kadenpon

(mommuck) (®.1.0.)



Pabouas nporpamma npoasiena mist 20 roga npuéma Ha 3aceaHuU Kadeapsl
«Bricmias marematuka umenu B.B. Tlaka».

[IpoTokon oT « » 20 roga Ne

3aBenyromuii kadeapoi

(moaruce) (©.1.0.)

CortacoBaHo ¢ BeITycKaroliei kadenpoit «I'eoaoruu u pa3BeIku MECTOPOIK/IE-
HUM MOJIE3HBIX UCKOMAEMBIX».

3aBenyromuii kKadeapon

(moamuce) (®.1.0.)

Pabouas nmporpamma npoasiena s 20 roga mpuéma Ha 3aceaHuM Kadeapsl
«BpIcmras maremarrka nmenu B.B. [Taka».

[TpoTokom ot « » 20 roma Ne

3aBenytomuii kadeapoi

(moarics) (©.1.0.)

CornacoBaHo ¢ BBIHYCKaIOIHeﬁ Kﬂ(l)CI[pOﬁ «['eonoruu n Pa3BCAKHU MCCTOPOIKIC-
HHUU I10JIC3HBIX UCKOIIAEMbIX».

3aBenyromuii kadeapon

(moarucs) (©.1.0.)

PaGouast mporpamma npoasiena st 20 rona mpuéma Ha 3acefaHuu Kadeapsl
«Bpiciiast MatemaTuka nmeHu B.B. TTaka».

[TpoTokom o1 « » 20 roma Ne

3aBenytomuii kadeapou

(moamuce) (®.1.0.)

CornacoBaHo ¢ BbITycKkaronien kadeapoit «['eonoruu u pa3Beku MECTOPOXK/IE-
HUM MOJIE3HBIX UCKOTAEMBIX».

3aBenytomuii kadeapoi

(moaric) (®.1.0.)



1 OBBEKT, HEJIb 1 3AJIAYN OCBOEHUSA TUCHUIIJIMHBI

]_II/ICHI/IHJII/IHa pacCcMaTpruBaCT BOIIPOCHI MCCIICAOBAHUA WU PCHICHUA MATCMATHU4C-
CKHUX 3aJla4, UHTCPIIPCTAIINH ITOJIYUCHHBIX AHAJIUTUYICCKH PE3YJIbTATOB.

Heablo npenogaBaHus AUCHUIUIMHBL SIBJISETCA: YCBOCHUE (PYHJIAMEHTAIbHBIX
3HAHWI B 00JIACTH MaTEMATUKH, OCBOEHUE METOJOB U CIIOCOOOB pELIEHUsI MaTeMaTH4ie-
CKHX 3aJa4, pa3BUTHE JIOTHYECKOr0 W aJITOPUTMHYECKOTO MBIIUIEHHUS, OBJIAJIEHUE OC-
HOBHBIMU METOJAMH HCCIEAOBaHUs, MPUOOPETEHNE YMEHHUS MCIOJIb30BaTh MAaTEMATH-
YECKHI anmapar nIpy peuieHuy NPUKIaJHbIX 1 HAYYHBIX 33]1a4.

JlucuuruinHa CTaBUT 3aJ1a4i: HAYYUTh CTYJACHTOB TEXHUKE BBIMOJHEHUS MaTeMa-
TUYECKUX OIEpalnii, BHIOOPY METOa UCCIIeJOBaHUs, pa3pab0TKe MaTeMaTUYECKOM MO-
JIeJIM TIPOIecca, JOBEACHUIO PEIICHMs 3aJaud A0 NPAKTUYECKOTO pe3yJibTara, OCHOB-
HbIM NPHUHIMIAM HHTEPIPETALMU TOJyYCHHBIX AHAIUTUYECKUX PE3YJIbTaTOB, OLICHKE
HOPSKOB BEJIMYMH U MPABAONOI00HOCTH KOHEUHOI'O PE3yJIbTaTa; CaMOCTOSTEIBHO I10-
Jdy4yaThb JAOIMOJIHUTENbHbBIE 3HAHUA 110 JUCHUIUIMHE, IPUMEHITh CIIPABOYHUKH, TAOIHIIB,
COBPEMEHHBIE MMAKETHI IPOTrpaMM; CHOPMHUPOBATH Y CTYIEHTOB HABBIKM HCIIOJIb30BAHUS
IpUOOPETEHHBIX 3HaHUH B OyayIien nmpodeccuoHaIbHO-NIPAKTUYECKOMN 1eATEIbHOCTH.

B pPE3yabTAaTC OCBOCHUS NJUCHUIIIIMHBI CTYJACHT JOJIKCH

3HATD!

— OCHOBHBIE TIOHSATHUSI BBICIIEH MaTeMaTUKHU, UX CUMBOJIMKY U 0003HAYEHUS; OC-
HOBHbIE (DOPMYJIBI BBICIIIEH MaTEMAaTUKHU U TIpaBUJIa UX IPUMEHECHUS;

— METO/IbI PEIlICHUS CTAaHJAPTHBIX 3a7aY;

— METO/IbI YHCIICHHBIX PACUETOB U UX pealU3allii0 Ha KOMITBIOTEPE;

yMeThb:

— cBOOO/IHO MOJIb30BaThCsl (POPMyJIaMH BBICLIEH MaTEMaTUKY;

— UCIIOJb3Ys 3HAHUS 110 JUCLMIUIMHE, pellaTh CTAaHAAPTHBIC 3a7a4H;

— BBISICHUTH TeoMeTpudecKuil ((pru3nveckuit) CMBICI MapaMeTpoB 3ajauH;

— IPOBECTH OOIINI aHATIU3 MOJYYEHHBIX PE3YJIbTATOB;

— UCIIOJIB3YA CIPABOYHYIO JINTEPATYPY U ONMMPASICh HA MOJTYYECHHBIE 3HAHUS, CO-
3/1aBaTh MAaTEMATUYECKUE MOJEIIH U CAMOCTOSITENBHO UCCIIENOBATH UX.

BJIaJeTh.

— HaBBIKAMH HUCIOJIb30BAHNS MATEMATHUECKOTO aIapara B IPaKTUYECKUX LIENSX.

[lepeuriciieHHbIE pe3yJIbTaThl 00yUEHHUS SIBISIIOTCS OCHOBOM JJ1s1 (POPMHUPOBAHUS
CHEAYIOINX KOMIIETECHIIUH:

— Crnoco0eH mpUMEHATh METOJBI U CHOCOOBI T'€0J0r0-3KOHOMUYECKON OLIEHKH
MUHEPAIBHO-CHIPhEBOI 0a3bl 1 MECTOPOXKICHUH MmoJie3HbIX UcKonaembix (OITK-2);

— CnocobeH paboTath ¢ MPOrpaMMHBIM OOecTieueHUueM OOIIero, CIeIuaIbHOTO
Ha3HAYCHUS, B TOM YMCIIC MOJICIIMPOBATh TOPHBIC U reonornueckue 00bektol (OI1K-6);



— CrocoOGeH MpUMEHSATh OCHOBHBIE METO/bI, CIOCOOBI M CpPEACTBa MOTYUYCHHUS,
XpaHeHHsI 1 00pabOTKM UHPOPMALIMH, UCTIONB3Ysl HABBIKA pabOThl C KOMIIBIOTEPOM Kak
cpeacTBoM ynpasieHus napopmanueii (OI1K-8).

2 MECTO JUCIIUIIJIMHBI B OCHOBHOM OBFPA3OBATEJIBHOM
IMPOI'PAMME

JIMCUMIINHA OTHOCHUTCS K ITUKIY MaTeMaTHUYECKHX U €CTECTBEHHBIX HayK 0a3o-
BOM 4acTH y4eOHOrO IIaHa.

3HaHUA ¥ YMEHUs], TIPUOOPETEHHBIC P OCBOCHUH JAHHON TUCIUIUIMHBI, pealu-
3YIOTCSI CTYAEHTOM IPU MU3yYEHHH JUCUUIUINH: «Du3uka», «MareMaTtnyeckrue MEeTOAbI
MOJICJIMPOBAHUS B reosorun» «OCHOBBI MHKEHEPHOU Ie00orun», «I opHOpa3Be10YHbIE
U OypOB3pbIBHBIE PabOThI», MPHU BBHIMOJIHEHUN HAYYHO-HUCCIIEIOBATENbCKONW PabOThl U
IIPOXO0KJIEHUH FOCYAapCTBEHHOM UTOIOBOM aTTECTALINH.

3 CTPYKTYPA U COAEP KAHUE JUCIIUIIJIMHDbI

3.1 Pacnpenesienne yueOHbIX 4acOB MO TeMaM JMCHUILIMHBI M BHAaM 3aHS-

THH
HaumeHoBaHME TEMBI KonmaecTBo yacos (*)
(comepkaTenbHBIX MOJTYJICH) (ounas / 3a0unas popma)
B Tom yncne
Bceero | Jleknuu | Jla6op | Ilpaxr. CP
(Cemum.).
CemecTp nepBbIid

Tewma 1. JIuneiinas anreopa. 40 (44) 8 (1) — 14 (1) | 18(42)
Tewma 2. Bexropras anreopa. 34 (44) 6 (1) — 10 (1) | 18(42)
Tema 3. AnanuTudeckas Te€o- 38 (45) 8 (1) - 12(2) | 18 (42)
METpHSI.

Tema ff BBenenne B maremaTtu- 44 (45) 12 (1) - 14 (2) 18 (42)
YeCKUH aHaIN3

Tema 5. Huddepennnansuoe

ucuncienne GQyHkuit  omuoi | 56 (50) | 17 (2) - 18 (2) | 21 (46)
MIEPEMEHHOM.

KonraktHas pabora (momosHu- 4 (6) - - - -
TEJIbHAS)

Htoro no Bumam 3a"HITHH 252 51 (6) 3 68 (8) | 93 (214)

(252)
Konmpono 36 (18)
CemecTp BTOpOIA

;F;;;Ia 6. HeonpeneneHHsblil nHTE- 32(32) | 10(1) - 10(1) | 12 (30)
"rfl;e;\;[Ia 7. OnpeneeHHbIN UHTe- 28 (32) 8 (1) - 8 (1) 12 (30)
Tema 8. OyHKIIUN HECKOIBKHUX -

MePEMEHHBIX 28 (32) 8 (1) 8 (1) 12 (30)




Tema 9. Jludbdepennuanbubie 36 (32) | 12 (1) - 12 (1) 12 (30)
ypaBHEHUSI.
Tema 10. YncaoBbie psibl. 24 (32) 6 (1) - 6 (1) 12 (30)
Tema 11. ®yHKIIMOHAIBHBIE PSI- -
161, Pagbt Dypbe. 28 (32) 7(2) 7(2) 14 (30)
KonTaktHas pabora (momoyiHu- 4 (6) — - - -
TCJIbHAS)
Hrtoro no Bumam 3a”HsITUNA 216

(216) 51 (6) - 51(6) |74 (180)
Koumpoino 36 (18)

Hroro: 468 (468) | 102(12) | - (1114% égZ)

* — B ckOOKax yKa3aHbl 3HAUECHHUS, COOTBETCTBYIONINE 3a049HOM GopMe 00ydeHus

(I)opanOBaHne KOMIIETEHIIUH B pe3yabTatre 0OCBOCHUA TEM JHCHUILIINHDBI

Komnerennmnm TeMbl TUCIUIUTMHEI, HalleJICHHBIE Ha (OPMUPOBAHNE
KOMIIETEHIINHN
VK-1 Temal-11
3.2 Jlekuun

Tema 1. Jlunetinas ancebpa.

CozeprxaHue TeMsl 1:

Martpuiisl ¥ onepanuu HajJ HUMHU. 3alUCh CUCTEM JIMHEHHBIX anreOpandecKux
ypaBHEHHUH Tpu noMouy Marpui. OnpeaenuTeny U ux cBorctsa. [IpuMenenue omnpe-
JENUTeNIed K PENICHUI0 CHCTEM JIMHEHHBIX anreOpandeckux ypaBHeHUH. Dopmyiibl
Kpamepa. Obpartnas matpuia. Pemenne cucteM JIMHEHHBIX anreOpandecKux ypaBHE-
HUW MaTpU4YHBIM MeToJIoM. OOImMiA cllydail CUCTEM JIMHEHHBIX alreOpanvdecKux ypaB-
HeHul. Teopema Kponekepa-Kanennu. Meron ['aycca pemeHust cucteM JIMHEMHBIX all-
reOpanyeckux ypaBHeHHN. OTHOPOTHBIE CUCTEMBI.

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

Tewma 2. Bekmophas anceopa.

ConepkaHHe TEMBI 2:

Bexkrtopsl. JInHelHble onepannu Haa BeKTopaMu. JIMHEHAst 3aBUCHMOCTb U HE3a-
BUCUMOCTB BEKTOpOB. bazuc. I[Ipoexkuus Bexkropa Ha ock. IIpsamoyronpHas cucreMa Ko-
opauHaT. CriocoObl 3a1anust BekTopa. CkalasipHOe, BEKTOPHOE U CMEIIAHHOE MPOU3Be-
JICHUE BEKTOPOB: ONPEAEICHHUE, CMBICH, CBOMCTBA, BBIUUCIEHUE B JEKAPTOBBIX KOOPAU-
HaTax, MPUJIOKECHUS.

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

Tema 3. Ananumuueckasn ceomempusl.

ConepxxaHue TeMbl 3:

VYpasuenue nosepxuoctu. Chepa. [Tnockocts. B3anmuoe pacnonoxkenue mioc-
kocten. [Ipsimas B mpocTpancTBe. B3auMHOE paciionoKeHue MpsiMbIX B MPOCTPAHCTBE.
B3anmHoe pacnosioxkeHne NpsMon U INIOCKOCTH B TPOCTPAHCTBE.

[Ipsimas Ha mockocTu. KpuBbie BToporo nopsiika. KaHoHnueckre ypaBHEHUSI OKPY K-
HOCTH, dJUIHIICa, runep0osbl u napadossl. [longpHas cucrema KOOpAMHAT.




Jlutrepatypa k Teme 3: [1, 2, 5].

Tema 4. Beeoenue 6 mamemamuueckuii AHaau3.

ConeprkaHue TeMbl 4:

[TocrosiHHbIE U IEpEMEHHbIE BeTUUNHBI. DyHKIHS. UHCIOBBIE MTOCIEN0BATEIBHO-
cti 1 ux npenensl. [penen Gpynkuunu B Touke U Ha OeckoHedHocTH. CBoiicTBa (yHK-
Ui, WMEIONMX KOHEYHBbIC Tpeaeibl. beckoHedHO Maibie M OECKOHEYHO OOJbIIne
¢ynxun. CpaBHeHne OeckoHedHO ManbiX. HeompenenenHoctu u ux packpsitue. [lep-
BBII K BTOPOM 3aMeydaresIbHbIE MPEIEIIbI.

HenpepsiBHOCTH QPYHKIMI B TOUKE U Ha MPOMEXYyTKe. HempepbhIBHOCTh 31€MEHTApHBIX
¢bynkuii. CoiictBa. OgHOCTOpOHHME TIpeenbl. ToUkM pa3peiBa PyHKIMA U UX KJac-
cuduKarms.

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

Tewma 5. Jughghepenyuanvroe ucuucnenue hynkyuii 00HoU nepemeHHou.

ConepxaHue TEMBI 5:

[IpousBogHas PpyHkIMu. ['eoMeTpUUYECKU U MEXaHUYECKHM CMBICI MPOU3BO/I-
HOM. YpaBHEHHS KacaTelbHOW U HOpMalid K KpuBOi. OCHOBHBIC MpaBMiia U (POPMYJIbI
muddepennpoBanus. [IponsBogHas HESIBHON M MapaMeTPUUYECKU 3aIaHHON (DYHKIIHH.
[IpousBoansie BbicHMX mopsankoB. duddepenumnan ¢pynkuun.Teopemsr Poms, Jla-
rpamxka, Komm. [Ipasuio Jlonurtans. MOHOTOHHOCTh QDYHKITMH. DKCTpeMyMbI (HE00XO0-
IMMOE M JIoCTaTouHoe ycioBus). Hanboubliee 1 HauMeHbIliee 3HaUYCHUS (DYHKIIUU Ha
IPOMEKYTKE. BBIMyKIIOCTh M BOTHYTOCTh Ipaduka pyHkuuu. Touyku neperuda. Acumii-
TOTBI IJIOCKUX KPUBBIX. O0IIast cxeMa ucciae0BaHus GyHKIUH U TOCTPOEHUs Ipaduka.

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

Tema 6. Heonpeoenennvlil unmezpa..

ConepxaHue TEMBI 6:

ITepBooOpasnas ¢hyukiuu. HeonpeneneHHblii HHTETpa U €ro cBolicTBa. Tabmuma
HEONPEIEIECHHBIX HHTErpasIoB. HemocpeacTBEHHOE MHTErpUpOBaHKE. 3aMEHa IEpPEMEH-
Hou. MHTEerpupoBanue 1o yactam. MIHTErpupoBaHue BBIPAXKEHHM, COJIEPKAIIUX KBAJ-
paTHBIN TpexwieH. MHOTouJIeH U ero KOpHH. MHTerpupoBanue parmoHaIbHBIX APOOECH.
NHTerpupoBaHe TPUTOHOMETPUUYECKUX BBIPAXKEHUM. Y HUBEPCAIbHAS TPUTOHOMETPHU-
yeckas MoACTaHOBKa. IHTErpupoBaHre HEKOTOPBIX UPPALMOHANBHOCTEN. TPUTOHOMET-
pUYECKHE MTOICTAHOBKH.

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

Tema 7. Onpeoenennuniii unmeepann.

CopeprkaHue TEMBI /:

OnpeneneHHbIN HHTErpall U ero cBoiicTBa. @opmyna Heiotona — Jleitouuia. Me-
TO/bl BBIUMUCIICHHUS ONMPENEICHHOr0 MHTerpayia. Beruncienue ruomaneil miockux ¢u-
TYp, JUIMHBI JyTH TJIOCKON KpuBOH. Berumcienne o0beMOB U TIIOMIAEeH MOBEPXHOCTH
ten Bpamenus. HecooctBennbie uaterpansl | u 1l poga. [lpusHaku cxonuMocTu.

Jlutepatypa k Teme 7: [1, 2, 5].

Tema 8. @yukyuu HeckonbKUX nEpeMeHHBIX.

ConepxaHuie TeMbI 8:

OyHKIUK HECKOJBKUX nepeMeHHbIX. [Ipenen nu HenpepsBHOCTH. YacTHbIE TIpO-
M3BOJIHBIE MEPBOrO MOPSAKAa U MUX Te€OMETpUUecKkoe HcToikoBaHue. Juddepenupye-
MOCTb U moJiHbId nuddepennman GyHkiuu. [IpousBoansie nuddepeHnnanbl BRICIINX




nopsakoB. [IpousBonHas cinoxHoil pynkuuu. [IponsBonHas GyHKIUM, 3aJaHHOW HESIB-
Ho. [Ipon3BosHas Mo JaHHOMY HallpaBJIEHMIO, rpaaueHT. KacarenbHasl IUIOCKOCTh U
HOpMaJlb K MOBEPXHOCTH. DKCTpeMyMbl (PyHKIUI ABYX nepeMeHHbIX. Heobxoaumoe u
JIOCTaTOYHOE YCJIOBUS CYLIECTBOBAHMs dKcTpeMyMa. Haunbonbliiee 1 HauMeHblIee 3Ha-
4yeHUs! (PYHKIUU B 3aMKHYTOM 00s1acTU. Y CIIOBHBIN IKCTPEMYM.

Jlutepatypa k Teme 8: [1, 2, 5].

Tewma 9. JJughghepenyuanvuvie ypasnenus.

Conepxanue TeMbl 9:

Huddepenunansapie ypaBHeHUs. OOImmMe MNOHATHA. 3afaud, NPUBOAAIIKE K
muddepeHranbHbIM YpaBHeHUSIM. g depennnanbabie ypaBHEHUS IEPBOTO MOPSAKA!
C pa3JeNAIoMMMUCS TIePEMEHHBIMH, OJHOPOJHBIC, TuHelHbIle, bepuymu. Juddepen-
LMaJbHbIE YPAaBHEHUS BBICIIMX MOPSIKOB. YPAaBHEHMs, JOMYCKAOIINE TOHMKEHHSI 110-
psaka. Jluneinsle auddepeHnnanbabie ypaBHeHU 2-T0 nopsiaka. CBoiicTBa pelieHui
JIMHENHBIX OJHOPOJHBIX YPaBHEHUN -0 nopsKa. JInHeliHas 3aBUCHUMOCTb U HE3aBUCH-
MoCTh cucteMbl pyHkuuid. Onpenenurens BpoHckoro u ero cBoiictBa. CTpykTypa 00-
IIEro pEIICHUs JIMHEWHOro OIHOpoaHOro muddepennuansHoro ypasuenus (JIOAY).
JIOAY BTOpoOro nopsiika ¢ NOCTOSSHHBIMU KO3 duimenramu. CTpykTypa OO0IIero pe-
IICHUS JTUHEHHOTO HEOTHOPOAHOTO nuddepeHipansHoro ypapaenus (JIHAY). Jlunei-
HbI€ HEOTHOPOAHbIE U] PepeHLInaTbHbIe YPAaBHEHUSI BTOPOTO MOPSIAKA C TOCTOSIHHBIMU
ko3¢ puIMeHTaMu U IpaBOil YacThIO CIEUUAIBLHOTO BUAAa. MeTon Bapualuu MpOU3-
BOJIBHBIX MOCTOSIHHBIX. CucteMbl aud@epeHnnanbHbX ypaBHeHU. WHTerpupoBanue
HOPMAJIBHBIX CHCTEM.

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

Tema 10. Yucnosvie psowi.

Copepxanne TeMbl 10:

YuciioBble psibl, KX CXOAUMOCTh. HeoOXoauMbIi pU3HAK CXOAUMOCTH psija.

JlocTatoyHble MPU3HAKA CXOAUMOCTH IIOJIOKHMTENBHBIX psloB. JlocTaTouHble
IPU3HAKU CXOJUMOCTH 3HAKOYEPETYIOLIUXCS PSAIOB.

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

Tema 11. @yuxyuonanvhvie psovt. Psiovt @ypue.

Conepxanue TeMbl 11:

QYyHKIMOHAIBHBIE U CTENEHHBIE psiibl. [IpuMeHeHne cTeneHHbIX psnoB. Tpuro-
HOMeTpHuueckue psanbl. Psanpl Oypbe nas NeprHoJUYEecKUX M HENEePUOAMYECKUX (DYyHK-
uuid. Psgael @ypbe 1151 YETHBIX U HEUYETHBIX (DYHKIIHIA.

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

3.3 [IpakTHYecKkne (CEeMHUHAPCKNE) 3AHATHS

Ne Tema 3aHATHA O6beM, | JIuTepa-
n/n qac. (*)| Typa
CemecTp nepBbii
1 | HdeiictBus Han matpuiiamu. Beruuciienue onpexaenute- | 4 (0,5) | [2, 4, 6]
JIeH.
2 | Pemienne cuctem nuHEHHBIX anreOpamyeckux ypashe- | 4 (0,5) | [2, 4, 6]
uuit (CJIAY) meronom Kpamepa .
3 | Pemenne CJIAY MaTpU9IHBIM METOJIOM. 2(0) |[2,4,6]
4 | Pemenne CJIAY meromom I"aycca. 4(0) |[2,4,6]




5 | CrocoObl 3a/1aHUsI BEKTOPOB U JCHCTBHS HAJl HUMH. 4(0,5) | [2, 4, 6]
CkaJsipHOE ITPOU3BEICHUE BEKTOPOB.
6 | BekTopHOE IpOM3BEICHNE BEKTOPOB. 4(0,5) | [2, 4, 6]
7 | CmemanHO€e MPON3BEICHNE BEKTOPOB. 2(0) |[2,4,6]
8 | [ImockocTh u mpsiMasi B IPOCTPAHCTRBE. 4(1) |[2,4,6]
9 | [IpsimMast Ha TIIOCKOCTH. 6(1) |[2 4,6]
10 | KpuBble BTOpPOro mopsiika. 2(0) |[2,4,6]
11 | OcHoBHBIC teMeHTapHble QyHkuuu. Yucnossie nocie- | 4 (0,5) | [2, 4, 6]
JoBaTeNbHOCTH. [Ipenmenbl  Mociea0BaTeIbHOCTEH U
(byHKITUH.
12 | Beruucnenue mpenenoB. Packpeitue Heompeaenenno- | 4 (0,5) | [2, 4, 6]
CTEN.
13 | IlepBbIit 1 BTOpOH 3aMedaTelIbHbIC TTPEIeIbl. 4(0,5) | [2, 4, 6]
14 | HenpepbIBHOCTh (DYHKIIUH. 2(0,5) | [2, 4, 6]
15 | [IpowsBogHas GpyHKIMK. BeanciaeHne mporu3BOIHBIX. 6 (0,5) | [2, 4, 6]
16 | PackpbiTHE HEONPEICTICHHOCTEH C TTOMOIIBIO TIPaBHIa 2(0,5) |[2, 4, 6]
Jlonurans.
17 | MoHOoTOHHOCTh (pyHKITMH. DKcTpemyMbl. Boimyknocts u | 6 (0,5) | [2, 4, 6]
BOTHYTOCTb Ipaduka pyHkuun. Touku neperuoa.
18 | I[MonHoe uccnenoanne GpyHknuu U nocrpoenue rpapu- | 4 (0,5) | [2, 4, 6]
Ka.
Bcero 4acoB 3a nepBblii ceMecTp 68 (8)
CemecTp BTOpOIi
1 | Tabauunslie uaTerpansl. Hemocpencrsennoe unrterpupo- | 4 (0,5) | [2, 7, 8]
BaHHE. 3aMeHa TMEPEMEHHOW B HEOMPE/ICICHHOM HHTE-
rpayie. IHTerpupoBaHue 1Mo YacTsIM.
2 | MaTerpupoBanue BbIpakeHui, comepkammx kBaapar- | 1(0,5) | [2, 7, 8]
HBII TPEXUJIEH.
3 | UaTerpupoBanue palimoOHAIbHBIX APOOEH. 200) |[2,7,8]
4 | UnTerpupoBaHre TPUTOHOMETPUIECKUX BBIPAKEHUH, 200) |[2,7,8]
5 | MaTerpupoBanne HEKOTOPHIX HPPAIMOHATLHOCTEH. 10) |[2 78]
6 | BerancieHue onpeeIeHHBIX HHTETPAJIOB. 3(0,5) [[2,7,8]
7 | Beruncaenue mmiomaaei miockux ¢uryp, mmuasl ayru | 3 (0,5) | [2, 7, 8]
MJIOCKOM KPUBOM, 0OBEMOB U TUIOIIAJICH MOBEPXHOCTEN
TEJT BPAIICHMSI.
8 | HecoocTBennnie uaterpansl | u 1l pona. 2(0) |[2,7,38]
9 | ®HII. Yactueie npousBoanbie. [IponsBoanas cnoxuoit | 4 (0,5) | [2, 7, 8]
bynkuuu. IlpousBoanas (yHKIMHM, 3alaHHON HESIBHO.
ITpon3BoHAs 1O JaHHOMY HAIIPABICHHIO, TPAJMEHT.
10 | Dkctpemym™m, Haubousbinee (Haumenbinee) 3Hadenue | 4 (0,5) | [2, 7, 8]
@HII. YcaoBHBIN 3KCTPEMYM.
11 | Iuddepennnanbable ypaBHEHHUs! IEPBOTO MOPSLIKA. 3(0)5)[2,7,8]
12 | Dudpdepenmuansrpie ypaBHeHHs BToporo mopsaka, mxo- | 2 (0) |[2,7, 8]
NYCKAOIIUE MOHMKECHUE MOPSIIKA.
13 | lumeitnsie ommHOponHble auddepernmansasie ypasre- | 2 (0) |[2,7, 8]

HHA BTOPOI'O IIOPAOKA.




14 | Jluneiinple HEOXHOPOIHBIE nn@%epeHunaﬂmee ypas- | 3(0,9) | [2,7, 8]
HEHHUsl BTOPOro nopsaka. Merox Jlarpamxa.
15 | Cucrems! muddepeHMaNbHBIX YPABHEHUIA. 2(0) |[2,7,8]
16 | UccnenoBanue cXoAMMOCTH YUCIOBBIX PSJIOB. 2(05)[27, 8]
17 | locrarounsle mpusHaku cxopumoctu monoxkutensusix | 2 (0,9) | [2, 7, 8]
PSLI10B.
18 | Jlocrarounsle mpusHaku cxomumocTu 3Hakodepemyto- | 2 (0) |[2,7, 8]
IMXCS ¥ 3HAKOIIEPEMEHHBIX PSIJIOB.
19 | dynxuonansHele U crenenHsle paasl. Teopema AbGens. | 2 (0,9) | [2, 7, 8]
O0J1acTh CXOIMMOCTH.
20 | [IpumeHeHMe CTENEHHBIX PSJIOB. 2(0) 12,7 8]
21 | Tpuronomerpuyeckue psasl Dypse. 3(05) |[2,7,8]
Bcero yacoB 3a BTOpoii cemecTp 51 (6)
Uroro: P
(14)

*

3.4. JlaGopaTopHble padoThI
JlabopaTopHble paboThI IO TUCHUILIMHE HE MPEyCMOTPEHBI Y4EOHBIM IIJIAHOM.

3.5 CamocTosiTeibHAs pad0Ta CTyJIeHTa

— B CKOOKaxX yKa3aHbl 3HAUEHHsI, COOTBETCTBYIOIINE 3209HOHN opme 00yUueHHs

Ne Bunbl camocToaTensHOM pabOThl CTyIEHTA O6mbewm,
o/ vac. (*)
1 M3ydeHue JeKIMOHHOTO MaTepraia 87 (188)
2 [TonroroBka K MPaKTUYCCKUM 3aHATHIM 80 (188)
3 [ToaroroBka K 1a00paTOpHBIM paboTaM —
4 BrImosTHEHNE KypCOBOTO MTPOSKTA —
5 BrimonHeHne KypcoBoi padOThI —
6 BEITTOTHEHIE HHIUBUIYaJIbHOTO 3aJaHus 0(18)
HUTOIO: 167 (376)

*

— B CKOOKax yKa3aHbl 3HAU€HHUs, COOTBETCTBYIOIIME 3a04HOM opMe 00yueHus

3.6 KypcoBoii mpoekT (pa6oTra), HHANBHIAYaJbHOE 3a1aHNe
Kypcogoii ipoekT (paboTa) 1Mo JUCIMILIMHE Y4eOHBIM IJIAHOM HE TPEAYCMOTPEH.
CornacHo yueOHOMY IIaHy AJig 3a04HOM opmbl 00yuenus: 2023 roga Habopa 1o

JUCIUILINHE «BpIcias MaTeMaTrKa» MPeyCMOTPEHO BBINOJHEHUE UHIAWBUIAYAIbHOIO
3a7aHus (KOHTPOJIbHOM paOOThI) B MIEPBOM M BTOPOM ceMecTpax. TemMaThKa WHIUBUIY-
QTBHOTO 3aJIaHMs CBSI3aHA C CAMOCTOSITEIIbHBIM BBITIOJIHEHHEM PacyeTHOW pPaboThI MO
TeéMaM JIHCUUIUIMHBI, KOTOPBIE U3YYAOTCS CTYAEHTOM B COOTBETCTBUHM C PEKOMEHIO-
BAHHOU JINTEPATYPOM.

O06bem yueOHOI Harpy3KH IpH BHITOJHEHUU WHIWBUIYAIbHOTO 33JJaHUs CTYACH-

Ta-3a0YHUKA. B TIEPBOM cemecTpe — 9 yacoB, BO BTopoM — 9 4acoB. 3aJjaHne Ha KOH-
TPOJIbHYIO paboTy BBIOMpAETCS CTYJCHTOM B COOTBETCTBHM C YUYEOHBIMH MOCOOUSIMU
[2], [6], cormacoBbIBacTCS € mMpemnogaBaTeieM U BBITOJHACTCS MO0 METOAUYECKUM PEKO-

meHpausm [2], [6].




4 ®OHA ONEHOYHBIX CPEJACTB

4.1 Kputepuu ¥ mIKAJbI 1JI1 HHTErPUPOBAHHOM OlleHKHU YPOBHs copMupo-

BAHHOCTHM KOMIIETEHIIUN

Cocmasnsaiowas KomnemeHyuu — nOJTHOMA 3HAHUL

— HYJe80U YpoGeHs. HEBEPHBIC, HE apTYMEHTUPOBAHHBIC, C MHOKECTBOM I'PYOBIX OIIIU-
OOK OTBETHI Ha BOIIPOCKHI / OTBETHI Ha JBa BOIPOCA M3 TPEX MOJHOCTHIO OTCYTCTBYIOT;
YPOBEHb 3HAHUW HUKE MUHUMAJIbHBIX TPEOOBaHUH;

— MUHUMAIbHBIU YPOBEHb. NaHbl HEIMOJIHBIEC, HETOYHbIC U apPIyMEHTUPOBAHHBIE OTBETHI
Ha BOMPOCHI, YPOBEHb 3HAHWN HWXE MHHUMAIBHBIX TPEOOBAHMIA; MOMYIIICHO MHOTO
rpyObIX OHIHOOK;

— NOpPO0206blll YPOBeHsb. NaHbl HEIOCTATOYHO MOJIHBIE, TOYHBIE U apryMEHTUPOBAHHBIC
OTBETHI HA BOIPOCHI; MJIOXO 3HAET TEPMUHBI, ONPEACIICHUS U MOHSATUS; OCHOBHBIC 3a-
KOHOMEPHOCTH, COOTHOIIIEHUS, MPUHIUIIBI; JOIMYIIIEHO MHOTO HErpyObIX OIMIHUOOK;

— CpeOHuUll YpoGeHs. NaHbl IOCTATOYHO MOJTHbIE, TOYHBIE U apTyMEHTUPOBAHHBIE OTBETHI
Ha BOIIPOCHI; B IIE€JIOM 3HAET TEPMHHBI, ONPEACICHUS U MOHSITHS; OCHOBHBIE 3aKOHO-
MEPHOCTH, COOTHOIIICHHUSI, TPUHIIUIIBI; IOMYIIEHO HECKOJIbKO HETPYObIX OMIMOOK;

— NPOOBUHYMbLUL YPOBEHb. TAHBI TIOJTHBIC, TOUYHbIE U apPTYMEHTHUPOBAHHBIE OTBETHI HAa BO-
MIPOCHI; 3HAET TEPMUHBI, ONPEACIEHUS U MOHATHS, OCHOBHBIE 3aKOHOMEPHOCTH, COOT-
HOIICHUS, MPUHIIUIBI; JOMYIIEHO HECKOJIbKO HETPYOBIX OMIMOOK;

— BbICOKULL YPOBEHb. TaHbl TIOJIHBIE, TOYHBIE U apTyMEHTUPOBAHHBIC OTBETHI HA BOIPO-
Chl; 3HACT TEPMUHBI, OMPEJCICHUS U MOHSITHS, OCHOBHBIE 3aKOHOMEPHOCTH, COOTHO-
IIEHUS, IPUHIIUIIBI; TOMYIIEHO HECKOJIBKO HETOUHOCTEH.

Cocmasnsaiowas KomnemeHyuu — yMeHus

— HYJ1e601l ypoBeHb. TIOJIHOE OTCYTCTBUE TTOHUMAHUS METOIUKHU PEIIEHUs 3aJja4uH, JOIy-
IIICHO MHO>KECTBO I'pyOeHIIIHNX OIIMOOK / 3a71aHKsI HE BBIITOJHEHBI BOOOIIIE;

— MUHUMAbHBIN YPOBeHb. Cllaboe MOHUMAHUE METOJIMKH PEIICHUS 3a/layd, JTOMYIICHBI
rpyOble OMIMOKH; pelleHuss He 0OOCHOBaHBbI, HE YMEET HCII0JIb30BaTh HOPMATHBHO-
TEXHUYECKYIO JIUTEPATYPY; HE OPUEHTUPYETCS B CHEIUATBHON HAYYHOU JIUTEPATYPE;

— NOPO206bIl YPOBEHb . TOCTATOYHOE TIOHUMAHUE METOIMKH PEIICHUS 3a/1a4M, JOIYILECHbI
OIMOKM; peIIeHUsT HEe Bcerjaa OOOCHOBaHBI, YMEET WCIHOJIb30BaTh HOPMATHBHO-
TEXHUYECKYIO JINTEPATYPY; CIa00 OPUEHTUPYETCS B CHICIIMATBLHON HAYIHOM JIUTEpaType;

— CpeoHUll YpoBeHb. B 1IEJIOM MOHUMAET CYTh METOJMKHU PEUICHUs 3ajaud, JOIYIICHbI
OIMOKY; pelIeHusT He Bcerga OOOCHOBaHbBI, YMEET WCIIONb30BaTh HOPMATHUBHO-
TEXHUYECKYIO U CIEHUAIbHYIO HAYYHYIO JINTEPATYPY;

— NPOOBUHYMbLI YPOBEHB. B 11€JIOM TOHUMAET CYTh METOJMKHU PEIICHUS 3a/1a4H, TOIYIIe-
Hbl HETOYHOCTH; CIIOCOOEH 00OCHOBATh PEIICHMS; YMEET HCIOIb30BaTh HOPMATHUBHO-
TEXHUYECKYIO U CICHUAIbHYIO HAYYHYIO JINTEPaTypy,;

— B8bICOKUIL YPOBEHb. TIOHNMMAET CYTh METOJIMKH PEIICHUs 3a7aud; CIOCOOEH 000CHOBATh
pELICHMSI; YMEET HCIOJIb30BaTh HOPMATUBHO-TEXHUYECKYIO U CIICHHAIBHYIO0 HAYYHYIO
JUTEPATYPY, EPEAOBOI 3apyOSKHBIN OIBIT.

Cocmasnarowas KomnemeHyuy — 61a0eHue HagblKaMu

— HYNe8ol yposeHb. He MPOJAEMOHCTPUPOBANI HABBIKUA BBHITIOJHEHHUS 3a71a4d MpoQeccuo-
HaJIbHOW HAMPABJIEHHOCTH; UCTIBITHIBAET CYILIECTBEHHBIE TPYIHOCTH MPHU BBHIMOTHEHUH
OTIEJILHBIX 3aJIaHUM,

— MUHUMATbHBIU YPOBeHb. HE TPOJAEMOHCTPUPOBAII HABBIKM BBITIOJIHEHHS Mpodeccuo-
HaJIbHBIX 3a]1a4; UCIIBITHIBAECT TPYAHOCTH HPH BBINIOJIHEHUH OTAEJIbHBIX 3a/1aHUII;



— NOPO208bIll YPOBEHb. BIAACET OMBITOM TOTOBHOCTH K IPO(ECCHOHANBHOM NesTenbHO-
CTU U NPO(PEeCcCCHOHATLHOMY CaMOCOBEPILIEHCTBOBAHUIO HA MOPOTOBOM YpPOBHE; TpPY-
JIOBBIE JIEUCTBUSI BHITOJIHSIET MEIJIEHHO U HEKAYECTBEHHO;

— CpeOHuUll YpoBeHs. BIAIEET CPEAHUM ONBITOM TOTOBHOCTH K MPO(PECCUOHAIBHOMN Niesl-
TEIBHOCTH M TPO(PECCHOHATLHOMY CaMOCOBEPIIEHCTBOBAHUIO; TPYJIOBbIE JACHCTBUS
BBITIOJIHAET Ha CPEAHEM YPOBHE 10 OBICTPOTE U KAYECTBY;

— NPOOBUHYMDBIL YPOBEHD. BIIAJIEET ONBITOM M JIOCTATOYHO BBIPAKEHHOM JIMYHOCTHOM
TOTOBHOCTH K TMPO(EeCCHOHANBHON MeATENbHOCTH U MpOo(ecCHOHAIBHOMY CaMOCO-
BEPIIICHCTBOBAHHUIO; OBICTPO M Ka4€CTBEHHO BHITIOJIHSET TPYIOBHIE ICHCTBUS,

— BbICOKUI YPOBEHDb. BIIAJICET ONBITOM U BBIPAKEHHOCTHIO JTMYHOCTHOM TFOTOBHOCTH K
npodecCHOHANIBHON JIeATENHbHOCTH M MPO(ECCHOHAIBHOMY CaMOCOBEPIICHCTBOBA-
HUI0; OBICTPO ¥ KaUYE€CTBEHHO BBITIOIHSCT TPYJAOBBIC ICHCTBHSI.

Ob6obwennas oyenka cghopmupos8anHoCmu KOMnemeHyull

— HYJ1e801 YPOBeHb. KOMIIETCHIIMU HE CPOPMUPOBAHBI;

— MUHUMAIbHBL YPOBEHb: 3HAUUTEIIbHOE KOJIMYECTBO KOMITETEHIIUN He C(hOPMUPOBAHO;

— NOPO20BbILL YPOBeHb. BCE KOMIETEHIIMU C(OPMHUPOBAHbBI, HO OOJIBIIMHCTBO HA MOPO-
TOBOM YpPOBHE;

— CpeOHUll ypO8eHb. BCE KOMIIETEHIIMU C(hOPMUPOBAHBI HA CPEJIHEM YPOBHE;

— NPOOBUHYMBIL YPOBEHb. BCE KOMIIETEHIIMUA CPOPMUPOBAHBI HA CPETHEM HIIU BHICOKOM
YPOBHE;

— 8bICOKULL YPOBEHb. BCE KOMIIETEHIIUN C(POPMHUPOBAHBI HA BBICOKOM YPOBHE.

4.2 Bonpochl K 3K3aMeHY U NpUMep 3K3aMeHAIIMOHHOr0 OuJieTa
Ilepsviti cemecmp

1. Ilonstue marpuubl. JIuHelHble onepaluy Haja MaTpulaMu. Y MHOKEHHUE Mar-
pun. CBOMCTBa ONEepaluii.

2. Onpenenutenu 2-ro U 3-To nopsakoB. CBoiicTBa onpenenureneii. Munop, ai-
reOpanyeckoe gonojgHeHue. OnpeaenuTeNn BbICIINX MOPSIIKOB.

3. Cucrembl JuHeHHBIX anreOpandeckux ypaBHeHuit (CJIAY). CoBMeCTHOCTS,
HecoBMmecTHOCTh CJIAY. Metoa Kpamepa pemenus CJIAY.

4. ObparHas MaTpulia: ONpeesieHHe, MOPSA0K MOCTPpOeHUsI. MaTpu4HbIA CIIoco0
pemenusi CJIAY.

5. Panr marpuisl, ero HaxoxjaeHue. Teopema Kponekepa-Kanemnu. Uccnenosa-
Hue CJIAY. Meron INayca pemenust CJIAY.

6. BexTopsl, ocHOBHBIEC TOHATHUS. JIMHEHHBIE oniepaliiy HajJ BeKTopamu. [Ipoexius
BEKTOpa Ha 0Cb. CBOMCTBA MTPOECKIIMIA.

7. JIuneliHasi 3aBUCUMOCTD U JIMHEHHAsi HE3aBUCUMOCTh BEKTOpPOB. ba3zuc Ha moc-
KOCTHU U B IIpOCTpaHCTBE. TeopeMa 0 pa3ioxkeHur BeKTopa o 0asucy.

8. IlpsiMoyroisibHbIE AEKApTOBBI KOOpaAuHAThl. CriocoObl 3ajaHusi BekTopa. Jlerne-
HUE BEKTOpa B JJAHHOM OTHOIIICHUH.

9. CkanspHO€ MpPOU3BEACHUE BEKTOPOB: OINpEeNieHNuEe, CBOMCTBA, BHIYUCICHUE B
JEKApTOBBIX KOOPANHATAX, MPUIIOKEHUS.

10. BekTopHOe mpou3BeCHHE BEKTOPOB: OINpEAEICHNE, CBOWCTBA, BHIUHUCICHHUE B
JEKApTOBBIX KOOPANHATAX, MPUIIOKEHUS.

11. CMmemaHHOE NPOU3BEICHHE BEKTOPOB: ONPEEIEHUE, CBOICTBA, BEIYUCICHUE B
JNEKAPTOBBIX KOOPANHATAX, IPUIIOKEHUS.



12. O6uiee ypaBHEHHE TUIOCKOCTH B MMPOCTPAHCTBE, €TI0 YACTHBIEC CiIy4yau. Y paBHe-
HUE IUIOCKOCTHU B OTpPE3Kax. Y paBHEHHUE MIIOCKOCTH, IPOXOAMIEH Yepe3 JaHHYIO0 TOUKY
NEPHEHANKYIJISIPHO JAaHHOMY BEKTOpY. YpaBHEHHE IUIOCKOCTH, MPOXOJAIIEH Yepe3 Tpu
3aJIaHHbIE TOYKH.

13. Yron mexay miIoCKOCTSIMH, YCIOBUS MapalieIbHOCTH U EPIEHIUKYISIPHOCTH
JIBYX IJIOCKOCTEH.

14. PaccTosiHHE OT TOYKH JI0 INIOCKOCTH.

15. Ilpsamas B npoctpancTtBe. OOLIME ypaBHEHUS, KAHOHUYECKUE U MapaMeTpuye-
ckue ypaBHeHus. [lepexo oT o0mmX ypaBHEHUH K KAaHOHHYECKHM.

16. Yron mexy mpsIMBIMU B MPOCTPAHCTBE, YCIOBUS MAPAJUICIbHOCTH U TEpIICH-
JTUKYJISPHOCTHU MIPSIMBIX.

17. PaccTosiHME OT TOYKH JI0 IPSIMOM B MPOCTPAHCTBE.

18. Yron mexy npsiMoil M MIOCKOCTHIO, YCIOBUS MapaUIeIbHOCTH U MEPICH U~
KYJIIPHOCTH IpsIMOU U IiockocTH. [lepeceuenue npsMoil U IIIOCKOCTU. Y CIIOBUS MPU-
Ha/JIEKHOCTHU MPSAMOM MIIOCKOCTH.

19. [Ipsimas Ha MIIOCKOCTU: pa3inyHbIe YpPaBHEHUS.

20. Yron Mexay NpsMbIMH Ha IJIOCKOCTH, YCIOBUS MapauIeIbHOCTH U MEPIEeH /IU-
KYJISIPHOCTH TIPSIMBIX.

21. PaccTrosiHue OT TOYKHU A0 IPSIMON Ha IMIIOCKOCTH.

22. Kpussie BToporo nopsiaka. OKpy>KHOCTb.

23. DnnuIc: onpeneyaeHne, KAHOHMYECKOe YpaBHEHHUE, UCCIeT0BaHne (OPMBI.

24. I'uniepbona: ompeeneHne, KAHOHUIECKOE YpaBHEHUE, UCCIIEOBaHUE (OPMHBI,
ACHMIITOTHI.

25. Tlapabona: onpeneieHne, KAHOHUYECKOE YpaBHEHHUE, UCCIIEIOBAHUE (POPMBI.

26. [Ipenen pynkuuu B Touke. [Ipenen dynkuum npu x — . Onpenenenus. ['eo-
MeTpudeckas uHTeprpetanus. OTHOCTOPOHHUE TTPEIEbI.

27. beckoneuno mainblie GyHkImu (onpeneneHue u cBoicTBa). CpaBHeHHE OecKo-
HEYHO MaJIbIX.

28. beckoneuno Oombinme Gynkimu (onpeaeeHue u cBoicTsa). Teopema o CBA3M
0ECKOHEYHO OOJIBIINX U OECKOHEYHO MaJIbIX.

29. Cs3b Mexay (yHKIHEH, UMEIOIIe KOHEUHBIN mpesen, 1 0ECKOHEYHO Majlon
(mpsimast 1 0OpaTHAast TCOPEMBI).

30. OcHOBHBIE TEOPEMBI O TIPE/IENIaX.

32. IlpenenbHbIi Iepexoj] B HEpaBEHCTBaX. TeopeMa o mpenesie MPOMEKyTOUHOM
byHKIUY.

33. IlepBelii 3amevatenbHbIA mpeaen (GopMyTHpOBKa U T0Ka3aTeIbCTBO). BTopoii
3aMeyvareNbHbIi penen (popmysupoka). CiaencTBusl.

34. HenpepbIBHOCTH GyHKIIMU B TouKe. Knaccudukanus Touek pa3pbiBa.

35. CBoiicTBa PyHKIMI, HENPEPHIBHBIX HA OTPE3KE.

36. [IpousBognas pyHkiuu. ['eoMeTpuIecKuii 1 MEXaHUYECKUI CMBICI TIPOU3BO/I-
HOW. YpaBHEHUS KacaTeJIbHOM U HOPMAJIU K KPUBOM.

37. Indpdepentmpyemocts GyHKuu. CBs3b auddepeHInpyeMOoCT ¢ HEMPEPhIB-
HOCTBIO.

38. OcHoBHbIe MpaBwia quddepeHIupoBanus (10Ka3aTeIbCTBA).

39. IlpousBonnas crnoxHou pynkiun. [IponsBonHas o6paTHO# GHyHKIINH.

40. IIpon3BOAHBIE OCHOBHBIX 3JIEMEHTAPHBIX (YHKIIUH.



41. IlpousBoaHas (QyHKIMU, 3aJaHHOW HesBHO. [Ipoun3BojHas mapaMeTpUyecKu
3amanHoM ¢yHkuu. Jlorapudpmudeckoe gudpepeHmpoBaHue.

42. IIpon3BOJHBIE BBHICHIUX MOPSAKOB. MeXaHMUECKUI CMBICI BTOPOM MIPOU3BO/I-
HOUl. BTopast mpousBoaHas QyHKIMH, 3aJJaHHON HESIBHO, M MapaMETPUUYECKU 3aJaHHOU
GbyHKIUY.

43. Omnpenenenue nuddepeHnnana GyHKIIMA U €ro T€OMETPUUECKUN cMBbICI. B
YeM 3aKJTF0YACTCs] CBOMCTBO MHBAPHAHTHOCTH (hOPMBI TiepBoTO auddepeHinana?

44. Teopema Pomns u ee reomerpuueckuii cMbici. Teopema Jlarpanxka u ee reo-
MeTpruueckui cMbIci. Teopema Komm.

45. [IpaBuno Jlonutais pacKpbITHs HEONIPEAEICHHOCTEN.

46. MonotonHocTh ¢yHKIMH. HeoOxonuMoe M TOCTaTOYHOE YCJIOBUS BO3pacTa-
HUS ¥ yObIBaHUS (DYHKIIUU.

47. Touku skctpemyma QyHkiuu. Heobxonmmoe ycnoBHE CYIIECTBOBAHHUS JKC-
TpemyMa. [lepBblil 1 BTOpOH 1OCTAaTOYHBIEC IPU3HAKU IKCTPEMyMa (PYHKIIHH.

48. HauOoupliiee 1 HauMeHblee 3HauyeHus1 QyHKIIMU Ha OTPE3KE.

49. Beinykible U BOTHYTblE KpuBble. J[ocTaTOUHBIN MPU3HAK BHIIYKJIOCTH U BO-
THYTOCTU KpUBOM.

50. Touku neperuba rpaduka Gynkimu. Heo6xoqmumoe U 10CTaTOYHOE YCIOBUS
CYLIECTBOBAHUS TOUEK Ieperuoa.

51. Acumnrotsl rpaduka ¢pyHkuuu. HaxoxneHne BepTUKAIbHBIX, HAKIOHHBIX U
TOPU30HTAIBHBIX ACUMITOT.

52. Cxema moyHOTO HccneAoBanus (YHKIIMU U IOCTPOEHUS rpaduka.

Bmopoii cemecmp

1. TlepBooOpa3Has u HeomnpeneneHHbld uHTerpai. CBoiCTBa HEONPEIEIEHHOTO
uHTerpana. [IpaBuna unrerpupoBanus. Tabauua OCHOBHBIX HEONPEAEICHHBIX NHTErpa-
JIOB.

2. OCHOBHBIC METOJIbI UHTETPUPOBaHUs (HEIOCPEICTBEHHOE HHTETPUPOBAHUE, HH-
TErPUPOBAHKE TOJACTAHOBKOM, HMHTEIPUPOBAHKE IO YACTSIM).

3. UHTerpupoBanre HEKOTOPHIX (PYHKIIUN, COIEPKAIIMUX KBAAPATHBIN TPEXUICH.

4. IluterpupoBaHue parioHaIbHBIX IPOOEH.

5. WuTerpupoBaHne TPUTOHOMETPUUYECKUX BBIPAKEHUN. YHHUBEpCAIbHAsI TPUTO-
HOMETpUYECKas MOJACTAaHOBKA.

6. MaTerpupoBaHre HEKOTOPBIX UPPALMOHATIBHOCTENH. TpUroHOMeTpruiecKue moi-
CTAHOBKH.

7. OnpeneneHHbl UHTErpai. I'eoMeTpruuecKuii CMbICI OMPEAEIEHHOTO HHTErpaa.
OCHOBHBIE CBOMCTBA ONIPEAECIEHHOTO UHTETpaa.

8. Meronbl BbIUMCICHUS onpereneHHoro wuHTerpana (popmyna HeroToHa-
JleiiOHMIIA, MTHTETPUPOBAHKE MOJICTAHOBKOM, MHTETPUPOBAHUE 10 YACTSIM).

9. T'eomeTpruecKre MPUIOKEHHS ONPEICIICHHOTO WHTErpaia (BBIUYUCICHHE ILIO-
aIe¥ TUIOCKUX (PUTYp, ONpeeIeHNe JJIMHBI TyTH TIOCKOW KPUBOM, BRIYUCIECHUE 00b-
€MOB U ILIOIIa/iel TTOBEPXHOCTEH Te BpalleHusI).

10. HecoGctBennnie unterpansl | u |l pona. [Ipusnaku cxonumocTw.

11. ®yHKIHUHM HECKOIBKUX MepeMeHHbIX. OCHOBHBIE TOHSATHSI.

12. Tlpenen u HeMPEPHIBHOCTH (PYHKITUU HECKOIBKUX TIEPEMEHHBIX.

13. YacTHble mpou3BOAHbIE (PYHKIIMU HECKOJIBKUX MEPEMEHHbIX.



14. MuddepenunpyeMocTs U MOIMHBIN quddepeniinan GyHKIIMH HECKOIbKHUX Tie-
PEMEHHBIX.

15. IlpousBoHas 1Mo HampaBiieHUIO. ['pajileHT.

16. YacTHble MPOU3BOJHBIE BBHICIIUX MOPSIKOB (PYHKIIMM HECKOJIBKHUX TEpEeMEH-
HBIX.

17. DxctpemyM QyHKIMHU IBYX NepeMeHHbIX. Heo0xoaumMoe u 1ocTaToOuHOE yCIlo-
BUS CYIIIECTBOBAHUS SKCTPEMyMa.

18. Haubomnpliee u HauMeHblIee 3HaUeHNE (PYHKINU JBYX MEPEMEHHBIX B 3aMKHY-
TOH 001acTH.

19. Yc10oBHBII 3KCTpEMyM.

20. TIudpdepennmansasie ypaBHeHus. Onpeaenenue. O0Iee U 4acCTHOE PEIICHUS.
3anaya Komu. Teopema cyiiecTBOBaHMS U €JMHCTBEHHOCTH pelieHus 3aaaun Komu.

21. Inddepenunanbabie ypaBHEHHs niepBoro nopsaka. Hekotopsie Buabl nudde-
PCHIMAIIBHBIX YPaBHCHUH MIEPBOTO MOPsIKa (C pa3/eIieCHHBIMH ITEPEMEHHBIMH, C pa3Jie-
JSTFOIUMHUCS TIEPEMEHHBIMH, OJTHOPOJHBIC, JIMHEHHBIC, YpaBHeHHs bepHyIun) U MeTo-
JIbl UX PEIICHUS.

22. lnddepennmanbrbple ypaBHEHHUsI BTOPOIO OPSIKA, TONYCKAIOIINE TOHIKEHNE
HopsIKa.

23. JluHeliHas 3aBUCUMOCTh M HE3aBUCUMOCTh (PyHKIMi. Onpenenutens BpoHcko-
ro.

24. Jlunetinsie nuddepeHmanbapie ypaBHeHUs 2-ro nopsiaka. CTpykTypa o0iero
pelleHus TMHEWHOTO OJHOPOIHOTO Nu(dPepeHITnaNIbHOTO YpaBHEHUS 2-T0 IOPSIKA.

25. Jluneitnpie ogHOPOHBIE U] PepeHITnanbHbIe YPAaBHEHHS C TIOCTOSTHHBIMU KO-
s punrentamu. I[lpaBuiio HaxoXJeHUsS OOIIErO PEIICHUS JUHEWHOrO OJIHOPOJHOTO
g depeHIaTFHOTO YPaBHEHHUS BTOPOTO TIOPSIKA C ITOCTOSTHHBIMU KO3 PUIIEHTaMU.

26. Jluneiinple HeogHOpOIHBIE nU(QepeHInanbHble ypaBHEHUS 2-TO TMOPSJIKA.
CtpykTypa OOIIEero pemieHus JTMHEHHOTO HEOAHOPOIHOTO MU(DPEPEeHIINAIBHOTO YpaB-
HEHHMS 2-TO TIOPSIKA.

27. JluneitHple HEOAHOPOAHbIE nU(depeHIInaTbHbIC YPABHEHUSI BTOPOTO MOPSIKA
C MIOCTOSIHHBIMU KO3(D(PUIIMEHTaMU CO CIIEUAIbHOMN MPaBOM YaCThIO.

28. Meron Bapuanuu MpoU3BOJILHBIX MOCTOSHHBIX (Jlarpanxka) uist pemeHus Jiu-
HEIHOTO HEOJHOPOAHOTrO UG (HEepeHINATBFHOTO YPaBHEHHSI BTOPOTO OPSIKA.

29. Cucremsl auddepeHnnanbHblx ypaBHeHUU. WHTerpupoBaHne HOPMAaJbHBIX
CHCTEM.

30. Yucnosoit psa. CxoamMoCTh YHCIOBOTO psifa. OCHOBHBIE CBOWCTBA CXOIS-
IIMXCS PSIIOB.

31. HeoGxonumoe ycioBre CXOAMMOCTH psijia.

32. IIpu3HaKu CXOIUMOCTH PSAOB C TIOJOKUTEIHHBIMU YJICHAMH.

33. 3nakouepenytromuecs psaabl. [IpusHak JleitOHMIIa CXOOMMOCTH 3HAKOYEpEIy-
IOLIETOCs pAJa.

34. 3nakornepeMeHHble psaabl. Teopema 00 aOCOMIOTHONW CXOAUMOCTH 3HAKOTIEpe-
MEHHOTO psija.

35. OynkimoHanbHbIe psabl. CTeneHubie psiabl. Teopema Abens. MHTepBan cxo-
JUMOCTHU CTENEeHHOTo psiia. CBONCTBA CTETIEHHBIX PSIIOB.

36. Psaner Teiinopa u Makiopena. Paznoxenue GyHKIMA B CTETICHHBIC PSIIBL.



37. Ilpubnv>keHHbIC BBIYMCICHUS 3HAYCHUNU (PYyHKIMH, HEONpEAeICHHBIX U Ompe-
JIEJICHHBIX MHTErPAJIOB C TOMOIIBIO psiioB. [I[puMenenue psaoB K penieHuto nuddepen-
UAJbHBIX YpaBHEHUM.

38. Tpuronomerpuueckue psaasl. Paznoxenue GyHkuuii B psa Oypre.

IIpumep 3K3aMeHAIHOHHOTO OHIETA

Ilepsviii cemecmp

I'OYBIIO «/loHenkuii HAMOHAJBHBIN TEXHUYECKUI YHMBEPCUTET»

HporpaMMa: CIICHUAJIUTET
(GakanaBpuart, CHELHAINTET, MATHCTPATYpPa)

Hanpasnenue noaroToBku
(crenuanbHOCTD): 21.05.02 TpuxjaaaHas reoJorus
(xom, Ha3BaHwe)
[Mpoduip (crierpanu3anusi): I'eostoruyeckasi CbéMKa, MOMCKH M pa3BeaKa

TBép)]bIX MMOJIE3HBIX UCKOIIAa€MbIX
(na3Banue)

Cewmecrp: nepBbIi
YueOHasi AUCUUIIIINHA: Bricmiasi MaTeMaTHKa
BUJIET Ne A
1. BekTopHOE MpoU3BECHUE JBYX BEKTOPOB: OIPEECIICHUE, CBOMCTBA, BHIYHUCICHUE B
JIEKapTOBBIX KOOpAMHATAX, IPUIIOKEHUS. 20 oamtoB
2. JlocraToyHbIe YCIOBUS BBHITYKIOCTH M BOTHYTOCTH KpuBOW. Touku neperuoa. 20 GaioB
3. Pemmnth cucremy ypaBaeHnuit merogom Kpamepa:
X—2y+12=25;
2x -3y -5z =1,
3X+y-2z=-4. 10 6annoB
4. Jausl Tpu Touku A(-1;2;-3), B(-2;5;1), C(-1;6;0):
a) HAWTH BHYTPEHHMI yroJ TpeyronbHuka ABC npu BepIiuHe A; 10 GamtoB
0) cocTaBuTh ypaBHeHHe Meauanbl BM tpeyronbauka ABC. 10 6annoB
5. Haiitu:
a) mpee, He MoJb3YsIch npaBuiom JlonuTas,
. 1-cos6x .
lim—————;
x>0 X-1gX 10 GamnoB
0) npou3BoaHYIO QyHKIHK Y = arctg (X2 )+ Inv/x ; 10 6aoB
X 2
B) HaMbOIbIIIEe 1 HANMeHbIIee 3Hauenus pynkmmn f(X)=—= += Ha otpeske [1;3].
2 X 10 6annoB
VY TBepakeHO Ha 3aceJaHuU Kadeapsl «Bpicias MaTemaTuka» um. B.B. TTaka
(manmeHoOBaH#e Kadeapbl OTHOCTHIO)
IIpoToxkon Ne oT

3aB. kadenpoit

(opnncs) (©.11.0.)
DK3amMeHaTop

(moarmucs) (®.1.0.)



Bmopoii cemecmp

I'OYBIIO «/loHeukuii HANMOHAJBHBIN TEXHUYECKHUII YHUBEPCUTET»

[Tporpamma: CHeNUATUTET
(GaxanaBpuar, CrieUAIMTET, MATUCTPATYpPa)

HanpapiieHue noaroToBku
(crreruanbHOCTB): 21.05.02 TlpukaagHas reoJiorusi

(xox, Ha3BaHuUE)
[Mpoduns (crieruanu3ars): Ieosornyeckasi chéMKa, MOUCKU U pa3BeaKa

TBép[ﬂ)IX IMOJIE3HBIX HCKOIIAEMbIX
(Ha3Banue)

Cemectp: BTOPOM
VYyeOHasi AUCUUIIINHA: Beiciias matemaTuka
BUJIET Ne B
1. Onpenenennpiii wHTErpai. ['€OMETPUYECKUI CMBICI OMNPENCICHHOTO WHTErpala. 20 GayoB
OcHoOBHBIE CBOMCTBA OMPEIEIEHHOTO UHTETpaa.
2. Teopema cymiecTBOBaHHS U €IMHCTBEHHOCTH perienus Y 1-ro mopsiaka. 20 GayoB
3. Haiiru:
a) HeoNpe/eNeHHbIH HHTErpa j x* In xdx; 10 6annos
6) mIomanb GUrypsl, OrPAHAYEHHOM TMHUAME Y = X° B Y = 2 — X [P HOMOIIH 10 Gaos
OTIPENIeIICHHOTO NHTETpaJa;
4. Haiitu obmee penrenne qudepeHnnansHoro ypapaens ' '—5y'=3x7. 20 annos
. x A" n 20 6amioB
5. Haiiti 0611acTh CXOMMOCTH CTETIEHHOTO Psjia ZM .
=T
VY TBepkIeHO Ha 3acejaHuH Kadeapsl «BpIcmas maTemaTuka» um. B.B. Tlaka
(nanMeHoBaHUe Kadeapsl MOTHOCTHIO)
IIpoTokon Ne oT
3aB. kadeapoit
(rozmncs) (©.11.0.)
DK3aMeHaTop
(moanucs) (©.1.0.)

4.3 Kputepum oueHNBaHUs
DK3aMEH MPOBOAUTCS MUCbMEHHO 110 OmiieraMm. CTyIeHTHI, HE BBITTOJIHUBIIINE WH-
IMBHUIyaIbHOE 3a/laHie (KOHTPOJBHYIO padoTy), K 3K3aMeHy He jJomnyckarorcs. Munu-
BUAyaJIbHOE 3a/1aHue (KOHTPOJIbHAS pab0Ta) CTYACHTA OLICHUBACTCS «3aUTECHO» HITH «HE
3auTeHOo». PaboTa 3a4MTHIBAETCS MPHU YCIOBUW MPABUIHLHOTO BBHITIOJHEHHUS BCEX 3ajia-
HUM, BOBMOXXHO HaJIMIUE HEKOTOPHIX HeTOuHOCTel. Eciu pabora He 3auTeHa, CTYJIEHT
JIOJDKEH BHUMATEIBHO M3YUYUTh PEICH3UI0, UCIPABUTH JIOMYIICHHBIE OITUOKHA B COOT-
BETCTBHH C 3aMEYAHHSIMH U CJIaTh pa0bOTy ISl TOBTOPHOM poBepku. HauBHIyanbHOe
3aJlaHue CTYJCHTA SIBISETCSA TOJBKO JOMYCKOM K AK3aMEHy M Ha UTOTOBYIO dK3aMEHa-
ITMOHHYIO OIICHKY HE BIIUSET.
DK3aMEHAIMOHHAS OIIEHKA BBICTABJISETCS IO pe3yJbTaTaM HAlMCAHHON CTYICHTOM
BO BpeMs dk3aMeHa paboTsl (MakcumyM 100 OamtoB). 3amanusi OuieTa OLEHUBAIOTCS
MPOIMOPIMOHAIIBHO padoTe, BBIMOJHEHHON CTYACHTOM NpaBUWIbHO. buier cogepxut 5
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BOIIPOCOB. 2 TEOPETHUYECKUX M 3 MPAKTUYCCKUX. 3aJaHMs OUjIeTa OIICHUBAIOTCS CIIETy-
FOLUMU OaJLIaMU:

Ne 3ama- | Xapaxrep Croumocts 3a1a- | % oT o01iero
HUS 3aJJaHHS HUs B Oamnax KoJMuyecTBa Oaj-
JIOB

1. TeopeTuyeckoe 20 40 %

2. TeopeTuyeckoe 20

3. [TpakTudeckoe 20

4, [TpakTuueckoe 20 60%

5. [TpakTHueckoe 20

HUTOI'O: 100 6annoB 100 %

banbl, mony4deHHbIE CTYZEHTOM, MOTYT OBITH TIOBBIIIICHBI 33 CUET OLICHUBAHUS
aAKTUBHOCTH, CUCTEMAaTUYHOCTH U Ka4eCTBA CAMOCTOSTEIHHON pabOTHI CTYACHTA ITyTEM
no0aBiieHHst O0HYCHBIX 0ajioB. MakcuManbHOE KOJIMYECTBO OOHYCHBIX 0aJIoB, KOTO-
pPO€ MOXET MOJYYUTh CTYACHT, TOJDKHO OBITh He 60see 20% oT o01iero KoamdecTa
OaJIIoB.

B Ounere mociie kKaxmoro 3alaHus B CKOOKax yKa3aHO MaKCHMAaJbHOE KOJIHYe-
CTBO OaJIJIOB [0 JAaHHOMY 3aJaHMio. 3alaHus OMiieTa OLEHUBAIOTCS MPOMOPLIUOHAIBHO
paboTe, BBIIIOJIHEHHOM CTYI€HTOM NpaBuibHO. [1o kaxxnomy Bompocy:

— «20 GamnoB» (100 %) — BeICTaBISCTCA, €CJIM MPH OTBETE HA BOIPOC CTYICHT
OOHapyX W1 yMEHUE CBOOOJHO, JIOTUYHO, YETKO U SICHO IMPEAOCTaBISATh I'PAMOTHBIE,
IpaBUJIbHbIE OTBETHl Ha MOCTABJIEHHBINH BONPOC C MCIHOJIb30BAHUEM TEPMUHOJOTUU U
CUMBOJIMKA B HEOOXOJIUMOU JIOTUYECKOM IMOCIIEeN0BATEILHOCTH, a TaKKe CBEJICHUN W3
JIPYTUX TUCLUIUIMH U 3HAHUH, IpUOOPETEHHBIX paHee; TBepble MPAKTUUECKUE HABBIKU
C TBOPYECKHUM NMPUMEHEHHEM MOJIYyUYEHHBIX TEOPETUYECKUX 3HAHUH, WCIIOJIb30BAHUE H
MPEI0CTABIEHUE MOTHOTO 000CHOBaHUS HanOosee 3P(HEKTUBHBIX U PAllMOHATIBHBIX ME-
TOJIOB TIOMCKA PEIIEHUS, YMEHUE MCIIONb30BaTh MPHUOOPETEHHBIC 3HAHUS M HAaBBHIKA B
HECTAHAPTHBIX CUTYyalMsIX, TPEOYIOIUX BBIXOJAa HAa WHOW, OoJiee BBICOKMU ypOBEHBb
3HAaHWH, TPUBEICHBI AaHATUTHYECKNE 3aBUCUMOCTH U PACUETHI;

— «16 6amtoB» (80 %)— BEICTABISCTCS, €CIIU MPU OTBETE HA BOMPOC CTYACHT MPO-
SIBUJI BBICOKUN YPOBEHb 3HAHUM MPHU OTBETE HA BOIPOC, MOKA3aJl YMEHUE NMPUMEHSTh
TEOPETUUECKUE 3HAHUS JJIsl PEeLICHUs MOCTaBICHHON 3aJauM, YeTKO BIAJECET U IpHUMe-
HSIeT aHAJIMTUYECKUE 3aBUCUMOCTH JJIs YCIOBUMN 3a7auu, yMeeT (pOpMyJIUpPOBaTH BHIBO-
JIbl, OJIHAKO MPU OTBETE Ha BOMPOC AOMYCTHJ HEKOTOpPbIE HETOYHOCTH, HEIOCTATOYHO
000CHOBAJ TOMYUIEHHSI, KOTOPbIE UCIIOJIb30BAIUCH MPU PELLICHUH 33134,

— «12 6annoB» (60 %) — BBICTAaBIAETCS, €CIIM MPH OTBETE HA BOMPOC CTYJACHT 00-
HapyXUJI yMEHHE CBOOOIHO MPEIOCTABIISATH IPABUIIbHBIEC OTBETHI Ha IOCTABJICHHBIE BO-
MPOCHI C HCIIOJNH30BAaHHUEM TEPMHUHOJIOTHH, a TaKKe 3HAHUH, MPUOOPETCHHBIX paHEE;
HAJIMYUE HECYIIECTBEHHBIX HEJOCTATKOB WJIM HAPYIICHUS MOCIEI0BATEILHOCTH H3JI0-
YKEHUSI; UCTIONF30BaHNE HE CaMBIX PAIlMOHAIBHBIX METOAOB MOMCKA PEIICHUS; HE3HAUH-
TETbHBIC HETOCTATKU WITM OITMOKHU B pacyeTax;

— «8 6ammoB» (40 %) — BBICTABIIAETCS, €CIU MPH OTBETE HA BOMPOC CTYACHT 00-
Hapy>Kuj 0a30BbI€ 3HAHMS MO BOIPOCY, 3HAHHE OCHOBHBIX AHATUTHUYECKUX 3aBHCHUMO-
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CTeH, OMHUCHIBAIOIIUX 3aJlaHHBIA MPOIECC, OJHAKO JOMYCTHJI CYIIECTBEHHBIE OIITMOKU
IIPY BBITIOJIHEHUU PACYETOB, HE CMOT CHCTEMAaTHU3UPOBATh UCXOJHBIE JaHHBIE U CHOP-
MYJIAPOBAThH BHIBOBI,

— «4 6amnoB» (20 %)— BeICTABISIETCS, €CITU IPU OTBETE HA BOMPOC CTYACHT O0HA-
PYXKWJT BIAJCHUE OCHOBHBIMH ITOJOKCHHUSAMH MaTepuayia, HO ()parMEHTapHO M HEMOo-
CJIEIOBATEIHLHO JAeT OTBETHI HAa MOCTABICHHBIC BOIIPOCHI, ClIa0ble MPAKTUICCKUE HABBI-
KW, TIOMCK PEIICHUS THUIIOBBIX CTAaHIAPTHBIX 3a/lad HEPaIMOHAIBHBIMU CIIOCOOaMH C
MPUHITUTHATHFHBIMEA OIITHOKAMU,;

— «0 GamToB» — BBICTABIIICTCS, €CJIM IIPH OTBETE HA BOIIPOC CTYJACHT OOHAPYIKUII
HE3HAYUTEIbHBIN OO 00beM 3HAHWM, OTCYTCTBHE HABBLIKOB B PEIICHHUM 3ajay II0
Pa3IMYHBIM TeMaM JUCITUILIMHBI JOMYCTUJI MPUHIUIHAIBHBIC OIIUOKH MPU PEIICHUU
3a/1a4, KOTOPbIC HE JAIOT BO3MOXKHOCTH BBITIOJHUTD 3a/IaHUE, WJIK €CIU PEIICHHUE 3a/a-
Y1 OTCYTCTBYET.

bainnel, mosydeHHbIe CTYACHTOM OYHOM (POPMBI 00yUEHHUsI, MOTYT OBITh MOBBIIIICHBI
3a CYET OICHWBAHUS aKTUBHOCTH, CUCTEMATHYHOCTH M KauyeCTBa CaMOCTOSITCIIBHON pa-
OOTBI CTy/IEHTA IyTEM J100aBIeHUsI OOHYCHBIX OaJIJI0B. MakcuMallbHOE KOJIMYECTBO 00-
HYCHBIX 0ajyioB, KOTOPOE MOXKET MOJYYUTh CTYACHT, JOKHO ObITh He Oonee 20% ot
00111eT0 KOJTM4YecTBa 0aJIoB.

[Tonydyennas mo 100-OGambHOM mIKame OIEHKA TIEPEBOIUTCS B HAIMOHAIBHYIO
oreHky u 1o mkajae ECTS B coorBeTcTBUUM cO mIKayioi, mpuBeaeHHON B «IlomoxeHnn
00 opranuzainuu y4eOHoro mpoiiecca B JIOHEIIKOM HAllMOHAIBHOM TEXHUYECKOM YHHU-
BepcuteTe», yrBepaeHHOM nprkazoM JJonHTY Ne337-14 or 02.05.2018 1.

CymmMa 6aminoB Orenka Orenka
no 100-6anpHOH mKae no mkane ECTS 10 TOCYTAPCTBEHHOM IIKaje
90-100 A OTnanuHO
80-89 B %
75-79 C OPOtHO
70-74 D v
60-69 E JIOBJIETBOPUTEITHHO
35-59 F He
0-34 =8 YJIOBJICTBOPUTEIIHEHO

* — ¢ 00s3aTEIbHBIM MOBTOPHBIM H3YUCHUCM NUCHHUIIJINHBI.

4.4 TIpuMep TeKylIero onpoca Ha MPAKTHYECKNX (CEeMUHAPCKHX) 3aHATHSIX
1 J1a00paTOPHBIX padoTax

KonTtpouabnas pa6ora no reme
BEKTOPHASA AJITEBPA U AHAJIMTUYECKAA 'EOMETPUA

BUWJIET Ne 1

1. Haiitu BekTop ¢, 3Has, 4TO OH TepHeHAUKYyIsipeH Bekropam a={2;3;-1} wu b=i-2j+3k, u yno-
BJIETBOpSIET ycioBuio ¢*(2i-j+K) = - 6.

2. Haiitu 00beM TpeyrobHOM MUpaMU/Ibl, BEPIIMHBI KOTOPOH HaxoasTcs B Toukax 4(2; 0; 0),

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

3. Ha ocu opauHaT HaliTH TOUKY, paBHOYyaaneHHyo oT touek A(1; -3;7) u B(5; 7; -5).
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x=t—2;
o x—3 y+2 z—-1 _ X
4. HaifTu yrisel MeXIy OpSIMbBIMH [ : T =55 *® L:« y=t+3; .
z=+2t-5
5. CocraBuTh ypaBHEHHE IIOCKOCTH, POXOJAILEH Uepe3 JBe NpsiMble
x-2 y+l z-3 x-1 y—-2  z+3
3 2 -2 3 2 -2

6. Touku A(1;2) u C(3;6) ABIAIOTCS MPOTUBONOJIOKHBIMU BepiinHamu kBajapata ABCD. CocraBur
ypaBHeHUE ero auaronanu BD.

7. TlpuBectn ypaBHeHHE KpUBOH 36x2 — 4y2 — 72x + 16y — 88 = 0 K KaHOHHYECKOMY BHIY W
HOCTPOUTH KPUBYIO.

4.5 KypcoBoe npoeKkTHpOBaHHe
Y4eOHBIM IJIAHOM KyPCOBOE MPOSKTUPOBAHUE HE 3aINIAHUPOBAHO.

5 PEKOMEHIAYEMAS JIUTEPATYPA

1. Ocnosnasn numepamypa
1. Yaurun, I'.'M. Kpatkuii Kypc BbICIICH MaTeMaTUKK [DJIEKTPOHHBIN pecypc]: yueoHoe
nocobue st cryaentoB / I'. M. Viutun, TOY BIIO «/louHTY». — 4 M6. — JloHenk:
'Oy BIIO «lonHTVY», 2018. — 1 ¢aiur. — Cucrem. TpeboBanus: Acrobat Reader. —
Pexxum nocryma: http://ed.donntu.ru/books/19/cd9396.pdf — 3aru. ¢ skpana.
2. Beicmias MatemaTtrka [DNEKTPOHHBIA pecypc|: MPaKTHKyM ISl 00yJaromuxces 00-
Pa30BaTENBHBIX YUPESKIACHUN BBHICIIETO TpodeccrnoHanbHoro odpasosanus / 1. B. 3u-
HOBbeBa, B. C. [Ipauy, C. A. Pyccuss [u np.]; TOYBIIO "AOHHTY". - DnektpoH. naH.
(1 daiin). - Jomeux: TOYBIIO «JIOHHTVY», 2019. - Pexum pgocrymna:
http://ed.donntu.ru/books/20/cd10108.pdf. - 3aru. ¢ sxpana
3. 3unoBweBa, S.B. Teopust BeposiTHocTell. Maremaruyeckas cratuctuka. Teopus
(GYHKIIMH KOMIUIEKCHOW mepeMeHHoM. OnepairoHHOe UCUUCIICHUE [DICKTPOHHBIN pe-
cypc]: yueOHOe mocoOue aisi CTYACHTOB OOpa30BaTEIbHBIX YUPEKICHHH BBICIICTO
npodeccroHanbHoro obpasoBanus/ S1.B. 3unoBbeBa, B.C. Ilpau, C.A. Pyccusn;
T'OYBIIO "JOHHTY". - Dnekrpon. aaH. (1 daitn). — Joneux: FTOYBIIO « JOHHTVY»,
2019.-Pexum noctyma: - http://ed.donntu.ru/books/20/cd10110.pdf - 3arm. ¢ sxpana
4. AGpamoBa, W. B. Beiciiast matemaTika : y4eOHO-METOAMYECKOE MOCOOHE NS TIPaAK-
tuueckux 3anstuii / . B. AGpamosa, 3. B. lllunoBa. — Mocksa : Aii [Tu Ap Meaua,
2023. — 141 c. — ISBN 978-5-4497-1846-4. — Texkcr : anekrponnslii // [L{udpposoii
obpasoarenbHblil pecypc IPR SMART : [caiiT]. — URL:
|https://www.iprbookshop.ru/125591.html|(nara o6pamenus: 16.04.2023). — Pexum
JIOCTyTA: ISl aBTOPU3UP. MOJIb30BATEIIEN

II. /lononnumensnas aumepamypa
5. Bepesuna, H. A. Beicinas marematuka: yueonoe nocooue / H.A. bepesuna. — 2-¢
u3a. — CaparoB: Hayunas knura, 2019. — 158 ¢. — ISBN 978-5-9758-1888-1. —
Texkct: anexkrponnsiii // Dnekrponno-oubaroTeunas cuctema IPR BOOKS: [caiit]. —

URL:|https://www.iprbookshop.ru/80978.html|(zara o6pamenus: 16.04.2023). — Pe-
JKUM J0CTyna: 1js aBTopusup. [lons3oBarenen
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6. [IpakTHKyM IO BBICIICH MaTeMaThKe [DJIEeKTPOHHBIH pecypc]: yueOHOe mocooue:
(st cTyIeHTOB TeXHHUSCKHX criennaibHocTel) / coct.. H.B. A3apoBa u ap.; moj pe.
['M. Vautuna; I'OY BIIO «/loaHTY». — 2 M6. — Jlonenk: JlonHTY, 2016. — 1 ¢aiin.
— Cucrewm. TpeOoBaHUs: Acrobat Reader. —  Pexum JOCTyTIA:
http://ed.donntu.ru/books/cd5004.pdf — 3ari. ¢ sxpana.

6. YYHEBHO-METOAUYECKOE OBECHHEYEHUE JUCHHUIIJIMHBI

YuebHO-MeTOAMYECKHE U31aHus, pa3padorannbie B JJonHTY:
7. Meroauueckue peKOMEHJAIMK K TMPOBEICHUIO MPAKTUUECKUX 3aHITHH IO
JTUCIUILINHE «BpICIIas MaTeMaTuka» [DaeKTpoHHBIH pecypc]: s CTYICHTOB JHEBHOM
¥ 3204HOM (GopMm o0yueHus no crnenuanbHoctu 21.05.04 «I"opHoe aemo» / TOYBIIO
«JIOHHTY», Kad. Beicmieit marematuku uMm. B. B. Ilaka ; coct.. M. E. Jlecuna, A. U.
Casun — Jlonenk : JJOHHTY, 2021. — 1 ¢aiin. - Cuctem. TpeboBanus: Acrobat Reader.
— Pexxum nocryna:|http://ed.donntu.ru/books/22/m8426.pdf|— 3arn. ¢ sxpana
8. Meroauveckue ykKazaHHs K CaMOCTOSTEIBHOM paboTe CTyACHTa MO IUCIUTLIAHE

«Bpiciias MaremaTrka» [DIEKTPOHHBIN pecypc]: as oOydaronmxcs Mo CrenuaibHO-
cru 21.05.04 «["opHoe neno» aHeBHOU u 3a09HOM (opm oOyuenus / TOYBIIO «/IOH-
HTVY», Kad. Beiciieit matematuku uMm. B. B. Ilaka ; coct.: M. E. Jlecuna, A. 1. CaBun
— Jlonenk : JIOHHTY, 2020. — Cuctem. TpeboBanus: Acrobat Reader. — Pexxum nocty-
na:|http://ed.donntu.ru/books/22/m8431.pdf|— 3ar. ¢ sxpana

DJIEKTPOHHO-UH(OPMALMOHHBbIE PECYPChHI:
OBC JOHHTY - http://donntu.ru/library
SBC IPR BOOKS - http://www.iprbookshop.ru/.

7 MATEPHUAJIBHO-TEXHUYECKOE OBECIHEYEHUE AUCHUIIJINHBI

1. JIeKIMOHHBIE 3aHATHSA .

VYyebHas aynuTopus JUisl MPOBECHUS JICKIIMOHHBIX U MPAKTUYECKUX 3aHSATHH,
TPYNIOBBIX U UHIUBUIYATbHBIX KOHCYJIbTAIIMN, TEKYIIET0 KOHTPOJISA U MMPOMEKYTOYHON
aTTecTalliy, OCHAIIICHHAS:

— CHEUUATM3UPOBAHHON MeOebI0 (JJOCKa ayJUTOpHAs], CTOJ ayJAUTOPHBIH, CTYI
ayJIMTOPHBIH, TTAPTHI);

— MyJbTUMEIUHHBIM 000pynoBanueM (HoyTOyk Microsoft Windows 8.1 Profes-
sional x 86/64 (axagemuueckas nmoamucka Dream Spark Premium), Libre Office 4.3.2.2
(mumensus GNULGPLvV3+ u MPL2.0).

2. [IpakTHyeckue 3aHATHS TIPOBOIATCS B TOU K€ ayJUTOPUH.

3. CamocTosiTe/ibHAsI padoTa:

[Tomemienust i caMOCTOSITENbHONM PabOThI C BO3MOKHOCTBIO MOIKIIOYEHHS K
cetu «MHTepHeT» M oOecmedYeHueM JOCTyla B JIIEKTPOHHYIO HH(POPMAIMOHHO-
00pa30BaTeNbHYIO CPEIy OpraHU3AIINH:

— YUTAJBHBIE 3aJIbl, UMEIOIIIUE B CBOEM COCTaBE KOMITHIOTEPHYIO TEXHUKY C BO3-
MO’KHOCTBIO MOAKIIOYEHUs K ceTH «IHTepHeT» 1 o0ecredeHreM A0CTyna B 3JIE€KTPOH-
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HYI0 HH(pOpMaIMOHHO-00pa3oBareabHy0 cpeay (QMOC JJOHHTY) u snekrpoHHO-
oubmoreunyio cucremy (OBC IPRb0OOKS), a Takke BO3MOKHOCTHIO HHIUBUIYATHHOTO
HeorpaHudeHHoro jaoctymna ooydatonuxcs B ObC u DUOC nocpencreom Wi-Fi ¢ mep-
COHAJIBHBIX MOOMJIBHBIX YCTPOKNCTB,;

— nporpammHoe obecneuenue:. OC MicrosoftWindows 7, OpenOffice 2.0.3 -
ob6ectBennas uuensus MPL 2.0, Grub loaderfor ALT Linux — munensus GNU LGPL
v3, MozillaFirefox — munensus MPL2.0, Moodle (Modular Object-Oriented Dynamic
Learning Environment) — mumensus GNU GPL.



