








1. OBBEKT, HEJIb U 3A/IAYHU OCBOEHMUS TINCHUIIJIINHBI

JlucuuniauHa paccMaTpuBaeT BOINPOCHI MCCIENOBAaHUS M PELICHUs MaTemMaThye-
CKHX 3aJ1a4, UHTEPIPETALMH [OJYyYEHHBIX AHATUTUUYECKH PE3YIJIBTATOB.

[enbto yueOHOM AUCUUIUIIMHBI SIBISAECTCA: YCBOCHUE (DyHIaMEHTAIbHBIX 3HAHUHU B
o0JacTi MaTeMaTUKH, OCBOEHUE METOJIOB M CIHOCOOOB pELICHHUS MaTeMaTHUYECKHUX 3a-
J1a4, pa3BUTHE JIOTHYECKOTO M AJITOPUTMHUYECKOIO MBIIUICHHS], OBJIAJE€HUE OCHOBHBIMU
METO/JAMH MCCJEN0BAaHMSI, TPUOOPETEHHE YMEHUS HCIIOIb30BaTh MAaTEMATUUYECKUI arl-
napar Ipy peIeHUH MPUKIAJHBIX U HAyYHBIX 3a1ad.

JlucuuiuiiHa CTaBUT 3aJ1a4i. HAYYUTh CTYJAEHTOB TEXHUKE BBINOJHEHUS MaTeMa-
TUYECKHUX OIEepalnii, BHIOOPY METOa UCCIIEOBaHUsI, pa3pab0TKe MaTeMaTHYECKON MO-
JIeJIA Tpolecca, JOBEJCHUIO PEUICHUs 3alayd 0 MPaKTUYECKOro pe3ysbTaTa, OCHOB-
HbIM MPUHILMIIAM HHTEPIPETAIMU TMOJYUYECHHbIX AHATMTUYECKUX PE3YJbTATOB, OLICHKE
NOPSIIKOB BEJIMYUH U MPABAONOA0OHOCTH KOHEUHOTO PE3YNbTaTa; CaMOCTOSITENIBHO MO-
Jy4yaTh JIONOJIHUTEIbHBIE 3HAHUS MO0 AUCHUIUIMHE; TPUMEHATh CIIPABOYHUKH, TAOIUIbI,
COBPEMEHHbIE MaKEThl IPorpamMm; cPOPMUPOBATh y CTYICHTOB HABbIKUA HCHOJIb30BAHMS
NpUOOPETEHHBIX 3HaHUI B Oyayuieil npodeccuoHaIbHO-TIPAKTUUYECKOU I€ATETbHOCTH.

B pe3ynbpTaTe 0CBOCHHUSI IUCUUILIMHBI CTYAEHT I0JKEH

3HATh:

— OCHOBHbBIE MOHSTHSI BBICIIEH MaTeMaTHKH, UX CUMBOJIUKY U 00O3HAUYEHUs; OC-
HOBHbIE ()OPMYJIbI BBICIIEN MaTeMaTUKU U MpaBUjia UX IPUMEHEHUS;

— METO/IbI PEILIEHUs CTAaHJAPTHBIX 33/a4;

— METO/Ibl YACIJIEHHBIX PACYETOB U UX PEATU3ALMIO HA KOMIIBIOTEPE;

YMETB:

— CBOOOJTHO MOJIB30BATHCS (POPMYIIAMH BBICILIEH MAaTEMATUKH,

— UCIOJIb3Ys 3HAHUS MO IUCLUIUIMHE, PellaTh CTAHJAPTHBIE 33/1a4U;

— BBISICHUTBH T'€OMETpUYEeCKUi ((PU3MUECKUil) CMBICIT TApAMETPOB 33]1a4H;

— MPOBECTH OOIIMI aHAIIN3 MOJYYEHHBIX PE3yIbTaTOB;

— UCHOJIb3Yys CIPABOYHYIO JINTEPATYPy M ONMUPASACHh HA MOJTYYEHHBIE 3HAHUS, CO-
3aBaTh MAaTEMATHYECKUE MOJENH U CAMOCTOSITENIBHO HCCIIEN0BATh UX.

[lepeuricneHnble pe3ynbTaThl 0O0yUEHHS SIBIISIIOTCS OCHOBOW it (hOPMHUPOBAHUS
CJICIYIOUINX KOMITETEHITHIA:

— CIOCOOHOCTH K a0CTPAKTHOMY MBINUICHUIO, aHanu3y, cuaresy (OK-1);

— CHOCOOHOCThH pemraTh 3a7adyu Npo(ecCHOHATBFHOW AESTENTbHOCTH Ha OCHOBE
nHGOpMaIMOHHON U OubIMorpaduyecKoil KyIbTyphl ¢ MPUMEHEHUEM HH(OPMAIUOH-
HO-KOMMYHHUKAITHOHHBIX TEXHOJIOTUH U C YY€TOM OCHOBHBIX TpeOOBaHWI HH(pOpMaIu-
onHo# 6e3omacHoctr (OIIK-1).

2. MECTO JUCIIUITJINHBI
B OCHOBHOM OBPA3OBATEJIbBHOM ITPOT'PAMME

JlucuumirHa OTHOCUTCS K IIUKITY MaTeMaTHYEeCKUX U €CTECTBEHHBIX HayK 0a30-
BOM YacTH y4eOHOro IJIaHa.

3HaHUS U YMEHUS, IPUOOPETEHHBIE TP OCBOCHUU JTAHHOW JUCUMIUIMHBI, peau-
3YIOTCS CTYAEHTOM IPU U3y4eHUH AUCHUILUIMH: «Duzuka», «TeopeTudeckas MeXaHU-
ka», «lIpuknagHas Mexanuka», «HHCIEHHbIE METOAbl CHCTEM aBTOMATHU3UPOBAHHOTO
YVIPaBJICHUS TOPHO-METAJUIYPrUYE€CKOM OTpaciin», TMPU  BBINOJHEHUHM HAY4YHO-
MCCJIEIOBATENLCKON PabOThI M MPOXOKACHUH TOCYIaPCTBEHHON UTOTOBOM aTTECTAIIUN.



3. CTPYKTYPA U COAEP KAHUE JUCIHHUITJINHbI

3.1. PacnpenesieHne y4eOHbBIX YACOB 10 TeMaM AMCIHUIIMHBI M BUIAM 3aHATHI

HaumeHnoBanue TeM
(comeprkaTebHBIX MOTYJICH )

Konuuectso yacos (*)

B ToMm uucie

Beero | Jlexknum | Ilpakt. |[Jlabop.| CPC
(cemuH.)
CemecTp nepBblit (IepBbIi
Tema 1. JIuneitnas anreopa. 30 (35) 8 (1) 10 (2) - 12 (32)
Tema 2. BexropHas anreOpa. 26 (36) 6 (1) 8 (1) - 12 (34)
Tema 3. AHanuTHUYECKAsI TECOMETPUSI. 34 (38) 8 (1) 10 (2) - 16 (35)
Tema 4. BBefieHre B MaTEMaTHUYCCKHI aHAITN3 42 (45) 8 (1) 10 (2) - 24 (42)
Tema 5. I[H(b(vbepeHuHaHLHvoe ucuucienue QyHKIun 71 (45) 13(1) | 2202 i 36 (42)
OJTHO# MTepEeMEHHOM.
Tema 6. /IuddepenimanbHoe ucuuciaeHne QyHKUUN 31 (44) 8 (1) 8 (1) i 15 (42)
HECKOJIBKHUX MEPEMEHHBIX.
Hnousuodyanvroe 3adanue 0(9) 0(9)
WToro mo BugaM 3aHATHI 234 (252) | 51 (6) | 68 (10) 115 (236)
Konmponw 36 (18)
Cemectp BTOpOIi (BTOPOIA)

Tema 7. HeonpeieneHHBIN HHTETPAIL. 28 (26) 8 (1) 10 (1) - 10 (24)
Tema 8. OnpeneneHHbIil HHTErpaJl. 23 (26) 4 (1) 10 (1) - 9 (24)
Tema 9. KpatHble v KpUBOJIMHEWHBIE HHTETPATHI. 20 (24) 4 (0) 6 (1) 10 (23)
Tema 10. luddepeHnmanbHbic ypaBHEHHS. 28 (28) 8 (1) 10 (1) - 10 (26)
Tema 11. Psajpi. 26 (28) 6 (1) 10 (1) - 10 (26)
Tema 12. Teopust BEpOSTHOCTEHA. 19 (21) 4 (0) 5(1) 10 (20)
Hnousuodyanvroe 3adanue 0(9) 0(9)
WToro mo BugaM 3aHATHI 144 (162) | 34 (4) | 51(6) 59 (152)
Konumponw 36 (18)

Hroro: 450 (450) | 85 (10) | 119 (16) - |174 (388)

* — B CKOOKax yKa3aHbl 3HAYE€HHS, COOTBETCTBYIOIIIKE 3a09HOM hopme 00yUueHuUsI

dopMupoBaHUE KOMIIETEHIMI B pe3yJibTaTe 0CBOEHHUS TeM IMCUMILINHBI

Komnerenuun | TeMbl IHCHHIUIMHBI, HAlleJIEHHbIE HA BLIPAGOTKY KOMIETEHIIHN
OK-1 Temnr 1, 2, 3,4,5,6,7,8,9, 10, 11, 12
OIIK-1 Temsr 2, 3,5, 8, 10, 11
3.2. Jlekuum

Tewma 1. Jlunetinas anceopa.
ConepxaHue TeMbl 1:

Martpuiiel U omnepanuu HajJ HUMHU. 3aMHCh CUCTEM JIMHEHHBIX anre0pandecKux
ypaBHEHMI Ipu oMoy Marpui. Onpenenurenn U ux cBorcrsa. [IpuMmenenue omnpe-
JeuTeNe K PEelIeHUI0 CHCTEM JIMHEWHBIX aireOpandyeckux ypaBHEHUU. DOpMyIIbl
Kpamepa. OOpatnast maTtpuiia. PelieHne cucteM JIMHEWHBIX anreOpandecKkux ypaBHE-
HUW MaTpUYHBIM MeTofoM. OOmi ciydail cucTeM JIMHEHHBIX aireOpanyeckux ypaB-
Henui. Teopema Kponekepa-Kanemnu. Merop ["aycca pemieHust CUCTEM JIMHEHMHBIX all-
reOpandeckux ypaBHeHn. O THOPOIHBIE CUCTEMBI.

Jlutepatypa k Teme 1: [1, 2, 4].




Tema 2. Bexkmopnas anzceopa.

ConeprkaHue TeMbI 2:

Bekropel. JInHelinbie onepanuy HaJl BEKTOpaMu. JIMHelHas 3aBUCUMOCTb U HE3a-
BUCUMOCTb BeKTOpOB. bazuc. [Ipoekuus BekTopa Ha ock. [IpsiMoyronpHas cucrema Ko-
opauHat. CrniocoObl 3aganus BekTopa. CKaJsipHOE, BEKTOPHOE U CMEIIAaHHOE MPOU3BE-
JICHHE BEKTOPOB: OINPENEIEHUE, CMBICI, CBOMCTBA, BBIYUCIIEHUE B IEKAPTOBBIX KOOPAU-
HaTax, MPUIOKECHHUS.

Jlutepatypa k Teme 2. [1, 2, 4].

Tema 3. Ananumuueckas ceomempusl.

ConeprkaHue TeMbl 3:

VYpasuenue nosepxaoctu. Cepa. [Tnockocts. B3anmuaoe pacnonokenue mioc-
kocrei. [Ipsimas B mpocTpancTBe. B3auMHOE pacionoKeHUe NpsIMbIX B IPOCTPAHCTBE.
B3anmHoe pacnosioxkeHue npsMoi 1 MIOCKOCTH B TPOCTPAHCTRBE.

[Ipsimas Ha nmockoctu. Kpuseie BTOporo nopsaka. Kanonndeckne ypaBHEHUs
OKPY>KHOCTH, 3JUIHIICA, TUTIepOOoIbl U apadobl. [lonspHas cucrema KOOpAUHAT.

Jlutepatypa k Teme 3. [1, 2, 4].

Tewma 4. Beeoenue 6 mamemamuieckuii aHaau3.

ConeprkaHue TeMbl 4:

[TocrosiHHbIE M IEpeMEHHbIE BenMUrHbl. DyHKK. UncaoBbIE TOCIEA0BATEIBHO-
ctu U ux npenensl. [Ipenen ¢pyHkuuu B Touke U Ha 6eckoHeuHOCTU. CBoiicTBa (hyHK-
IIUH, WMEIONIMX KOHEYHBbIC Tpeaenbl. beckoHewHO Manplie M OEeCKOHEYHO OOJIbIINe
dbynaknuu. CpaBHeHHE 0eCKOHEUHO Malibix. HeompeneneHHocTH U ux packpeitue. Ilep-
BbII U1 BTOPOM 3aME€UaTelIbHbIE ITPEIEIIbI.

HenpepriBHOCTh QyHKIMI B TOUKE M Ha IpoMexyTke. HenmpepbhIBHOCTh 31eMeH-
TapHbIX QyHKIUA. CBolicTBa. OMHOCTOpOHHUE Tpenebl. Touku pa3pbiBa QYHKIHN U
UX KJIacCU(pUKAIIHSL.

Jlutepatypa k Teme 4: [1, 2, 4]

Tema 5. Jugpghepenyuanvroe ucuucnenue hynkyuil 00HoOU nepemerHoll.

ConeprkaHue TEMBI O:

[IpousBonnas yHkiuu. ['eoMeTpuyeckuii 1 MEXaHUYECKUM CMBICT ITPOU3BO/I-
HOM. YpaBHEHHS KacaTelbHON U HOpMaJM K KpuBOil. OCHOBHBIE MpaBuiia U POPMYJIIbI
nuddepentiupoBanus. [IponsBoHass HEIBHOW U MapaMeTPUUECKU 3aIaHHON (PyHKIIUH.
[IpousBoaHbIe BRICIIUX MTOPSAAKOB. Juddepenunan pyHKInm.

Teopemsl Pomns, Jlarpanxa, Komm. [Ipasuno Jlonutansa. MoHOTOHHOCTD (DyHK-
MU, DKCTPEeMyMbI (HEOOXOIMMOE U JOCTaTOYHOE ycioBHs). Hanbonpiee u HauMeHb-
mee 3HaueHus (PYHKIMM HA TPOMEXYTKE. BBIMYyKIOCTh U BOTHYTOCTh rpaduka GyHK-
uu. Touku mepernOa. ACHMITOTHI TJIOCKMX KpUBBIX. OOIIas cxema HCCIeI0BaHUS
GyHKIIUU U TTIOCTPOEHUS rpaduka.

Jlutepatypa k Teme 5. [1, 2, 4]

Tema 6. /Jugpghepenyuanvroe ucuucnenue hynkyui HecKoIbKUX nEPeMeHHbIX.

ConeprkaHue TeMbl 6:

DyHKIMU HECKOJNBKUX NepeMeHHbIX. [Ipenen u HenpepbslBHOCTh. YacTHbIE Mpo-
W3BOJIHBIE MEPBOrO MOPsIKA U UX Te€OMeTpUueckoe hcToikoBaHue. JuddepeHmupye-
MOCTb U MoJHbIN nuddepennman Gyukiuu. [Ipoussoausie nuddepeHnnaibl BhICIINX
nopsakoB. [IpousBoaHas cnoxuoi GpyHkuuu. [IponsBoaHas GyHKIMH, 3aJaHHON HEsB-
HO. [Ipou3BoaHas Mo AaHHOMY HampaBieHUI0, TpaaueHT. KacaTenbHas IMIOCKOCTh U




HOpMaJlb K MOBEPXHOCTH. DKCTpeMyMbl (pyHKUIUN ABYX mepeMeHHbIX. Heobxoaumoe u
JIOCTAaTOYHOE YCJIOBHSI CYIIECTBOBaHUS dKcTpeMyMma. Hanbomblee 1 HauMeHblllee 3Ha-
YyeHUs QYyHKIIMHU B 3aMKHYTON 00JIacTH.

Jlutepatypa k Teme 6: [1, 2, 4]

Tema 7. Heonpeoenennwiii unmezpann.

ConeprkaHue TEMBI /:

ITepBooOpasnas ¢pyukiuu. HeonpenenenHbiit UHTETpai u ero cBoicTpa. Tabniuia
HEOIPEAEIEHHBIX UHTErpaioB. HernocpeacTBeHHOE MHTETPUPOBAaHUE. 3aMEHA TTEPEMEH-
Hou. MHTEerpupoBanue no dactsaM. MHTerpupoBanue BBIpaKEHUM, COAECPKAIIMX KBal-
paTHbIN TpexwieH. MHOrouwieH u ero KopHu. HTerpupoBanue parroHadbHbIX APOOeH.
HMHTerpupoBaHne TPUTOHOMETPUYECKUX BBIPAKECHUW. YHHMBEpCalabHass TPUTOHOMETPH-
yecKas IOJCTaHOBKAa. MIHTerpupoBanne HEKOTOPBIX HPpaMOHAIbHOCTEN. TpUroHOMET-
PUYECKUE TIOJICTAHOBKH.

Jlurepatypa k Teme 7. [1, 3, 4]

Tema 8. Onpeoenennniii unmeepan.

ConeprkaHue TeMbl 8:

OmnpeneneHHbIN HHTETpai U ero cBoiictBa. @opmyna Herotona — Jleibuuia. Me-
TO/bl BBIUMCIEHUSI ONMPEEICHHOT0 MHTerpajia. Beluncienue ruionaaei miockux Qu-
I'yp, JUIMHBI JyTH TUIOCKOW KpHBOM. BhrumcieHne o0beMOB M IUIOMIAICH TOBEPXHOCTH
ten BpamieHus. HecobctBennnie unterpaisl | u |l poaa. Ilpusnaku cxoaumocTH.

Jluteparypa k Teme 8: [1, 3, 4]

Tema 9. Kpammusie u kpusonunetinvle UHmMe2pansl.

Conepxxanue Tembl 9:

JIBOViHBIE MHTETPAJbI U UX CBOWCTBA. Berunciaenue nBOMHbBIX HHTErpanos. [Ipu-
MEHEHHUE ABOMHBIX UHTErpasioB. KpuBonHeENHbIE HHTErpasl. BerancieHnne KpuBoiu-
HEWHBIX uHTerpanoB. TeopeMa ['puna. [IpuMeHeHnEe KpUBOJIMHENHBIX NHTETPAJIOB.

Jlutepatypa k Teme 9: [1, 3, 4]

Tema 10. Jupgpepenyuanvrvie ypasrernus.

Coneprkanue Temsbl 10:

Huddepenunansubie ypaBHeHus. OOmue NOHATHSA. 3ajauyd, MNPUBOASIINE K
nuddepeHnaIbHBIM YPABHEHUSIM.

Huddepenunanbuble ypaBHEHHs] MIEPBOTO MOPSIKA: C pa3AesIOMIUMUC Tepe-
MEHHBIMU, OJTHOPOJIHBIE, TUHENHBIEC, bEpHYIUIN.

Huddepennnanbable ypaBHEHHs! BBICIIUX MOPSIKOB. Y paBHEHMUsI, JOMyCKaIOIIHe
NOHIKEHUs1 nopsaka. Jluneilinole audQepeHnuanbHble ypaBHEHUS 7-TO TOPSAKA.
CBoiicTBa pellleHUi JTUHEUHBIX OJHOPOJHBIX YpaBHEHUW n-ro nopsiaka. JIuneinas 3a-
BUCHUMOCTh U HE3aBUCUMOCTb cuUcTeMbl (QyHKIui. Omnpeaenutens BpoHckoro u ero
cBoiicTtBa. CTpyKTypa 00IIIero penieHus: JMHEHHOT0 o qHOpOoAHOTO nuddepeHImanbHO-
ro ypasuenust (JIOJY). JIOJY Broporo mopsijaka ¢ MOCTOSSHHBIMH KO3 dUIIHEHTaMHU.
CrtpykTypa OO0IIero pelieHus JUHEHHOTr0 HEOJHOPOIHOTO MM PEpEeHIIMAIBHOTO YpaB-
Henus (JIHY). JIHY BTOpOro mnopsijaka ¢ HOCTOSIHHBIMEH KOS (GUIIUCHTaMU U TIPaBOii
YaCThIO CIIEHHUAIBHOTO BHUJA. MeTo | Bapualluy POU3BOJIbHBIX MOCTOSHHBIX.

Cucrembl nuddepeHnnalbHbIX YpaBHEHUU. MIHTerpupoBaHre HOPMalbHBIX CH-
creM. Pemenne nuddepeHimanbHbix YpaBHEHUM U cucTeM TudPepeHInaIbHbIX ypaB-
HEHHUI METONAMH ONEPAITUOHHOTO UCUUCIIEHUS.

Jluteparypa k Teme 10: [1, 3, 4]




Tema 11. Psaowi.

Conep>kanue Tembl 11:

Yucnoselie panbl. CXoaquMocTh U cymma psiia. Heobxoanmoe ycioBue cxoIuMo-
CTU YMCJIOBOIro psaa. JloctaTouHble MPU3HAKA CXOAUMOCTH PSIZIOB C MOJOKUTEIbHBIMU
YIeHaMH: MPU3HAKU CpaBHEHUs, npu3Hak JlanamOepa, paiuKanbHbIA U UHTETpaTbHBINA
npuszHaku Komm. 3HakonepeMeHHbIe psabl. 3HakoYepeayromuecs psiasl. [pusnak Jlei-
OHuIA. AGCOITIOTHO U YCIIOBHO CXOSIITUECS PSJIbI.

OyHkMoHabHbIE psaAnbl. O6macTh cxomumoct. CrerneHHbie psabl. Teopema
AGens. UurtepBan cxogumoctu. Pagmyc cxomumoctu. Psawer Teiimopa m MaxkiopeHa.
Paznoxenue snementapubeix GyHKIUN B psag Maknopena. [I[puMeHeHne cTeneHHbIX psi-
noB. Tpuronomerpudeckue psabl. Paznoxenue ¢pynkuuii B pan Oypbe (MepuoandecKux
byHKIUNA ¢ IEPUOJOM 2T, MEPUOANUECKUX (PYHKIUN C IPOU3BOJIBHBIM MEPUOJIOM, He-
NEePUOTNYECKUX (HYHKIIHA).

Jlurepatypa k Teme 11: [1, 3, 4]

Tema 12. Teopus seposimuocmett.

Coneprkanue TeMbl 12:

[Ipenmer Teopuu BepositHOcTed. CiydaitHble COObITHA. BEpoATHOCTH COOBITHS.
Knaccuueckoe omnpenenenue BeposTHocTH. CymMma U npousBeieHre coObiTuil. Teope-
MBI CJIOKEHHUSI BEPOATHOCTEH Il COBMECTHBIX U HECOBMECTHBIX COOBITHIl. Y CIIOBHbBIE
BEPOSATHOCTU. T€OpeMbl YMHOKEHUSI BEPOSITHOCTEN MU 3aBUCHUMBIX M HE3aBHUCHUMBIX
coObiTuii. ®opmyna nonHoi BeposatHocTH. Popmyibl baiieca. [loBTopeHue He3aBucu-
MbIX ucnbiTannii. @opmyna bepnyimu. Teopema Ilyaccona. JlokanbHas u uHTErpab-
Has TeopeMbl MyaBpa-Jlamnnaca.

JIuCKpeTHbIE M HENPEPBIBHBIE CIyYailHble BEIWYUHBI. 3aKOHBI PacrpeieicHusl.
Oynkuusa pacnpeneneHus. [NIOTHOCT BEPOSITHOCTH CIIy4YallHOM BEIWYMHBI. UuCIOBbIE
XapaKTepUCTUKUA CIyYalHbIX BelW4YMH. CTaHAapTHBIE 3aKOHBl PACHpEACIICHUS JHC-
KPETHBIX W HENPEPBHIBHBIX ClIy4alHbIX BenuduH. [loHsATHE O 3aKoHE OONBIIMX YHCEI.
HepasenctBo YeOrniiena. LleHTpanbHas npejenbHas Teopema.

Jlutepatypa k Teme 12: [1, 3, 4]

3.3. [IpakTnueckue (CeMUHAPCKUE) 3aHITUSA

Ne Tema 3amsTHsS O0nem, gac. |Jlutepa-
/o *) Typa
CemecTp nepBbiii (IepBbIii)
1 KomrutekcHbie yncina. @opmel 3anucu. JIeHCTBHS ¢ KOMIUIEKCHBIMH 2(0) [1]
YHCITaMHU.
2 JleficTBus Hal MaTpUIlaMu. BbIUUCICHNE ONPEICITUTEICH. 2(05) |[1,2 4]
3 Pemenue cucrem nuHeiHbIX anreOpanyeckux ypaBHenui (CJIAY) 2(0,5 |[1,2,4]
MetoqoM Kpamepa .
4 Pemenne CJIAY MaTpHuHBIM METOJIOM. 205 4,2, 4]
5 Teopema Kponekepa-Kanemnu. Pemenne CJIAY meronom [Maycca. 2(05) |[1,2 4]
6 CriocoObI 3a/1aHUsI BEKTOPOB U JICHCTBUS HAJl HUMHU. 2 (0) [1, 2, 4]
7 CkaJsipHOE, BEKTOPHOE U CMEIIAHHOE TPOU3BEICHHUE BEKTOPOB. 6 (1) [1, 2, 4]
8 I110CKOCTB ¥ NpsiMasi B IPOCTPAHCTBE. 6 (1) [1, 2, 4]
9 IIpsiMast Ha TUIOCKOCTH. 2(05) |[4,2 4]
10 KpuBbie BTOPOro TOpPSIKa. 20,5 |[1,2,4]
11 OCHOBHBIC 3JIeMEHTapHble (PYHKIKUH. YHCIOBBIC IOCIIEI0BATEIBHOCTH. 2 (0) [1, 2, 4]
[Ipenensl nocnenoBaTenbHOCTEH M QYHKIMH.
12 | Beraucnenue npenenoB. PackpeiTue HEONpPeaeIeHHOCTEH. 4 (1) [1, 2, 4]




13 | IlepBblii u BTOpO# 3aMeyaTENIbHBIE MPEIEIbI. 2 (1) [1, 2, 4]
14 | HenpepwiBHOCTD (DyHKIIMIA. 2 (0) [1,2,4]
15 ITpousBoaHas GyHKIMH. Beanciennue npon3BOAHbIX. 8 (1) [1,2,4]
16 | PackpbITHe HEOMPEAETEHHOCTEN ¢ MOMOIIBIO NpaBmIia Jlonurais. 2 (0) [1,2,4]
17 MOHOTOHHOCTH QYHKIHH. DKCTPEMYMBI. BBIYKIOCTh U BOTHYTOCTh I'pa- 6 (1) [1, 2, 4]
¢uka pynakumn. Touku neperuda.
18 IMonnoe uccnenoBanus GYHKIMU U OCTPOEHHE rpaduKa. 6 (0) [1,2,4]
19 DYHKIMM HECKOBKUX TIepeMeHHbIX. YacTHbie pousBoanbie. uddepen- 4(0,5) 4,2, 4]
tuansl. [Ipon3BogHas cnoxHON ¢yHkuuu. [IpomsBomHas (yHKIWH, 3a-
JaHHOM HesiBHO. [Ipon3BoiHAS 110 TaHHOMY HAIPABJICHUIO, TPAJNCHT.
20 OKcTpeMyMbl QYHKIMI JBYX IepeMeHHBIX. Hanbomblnee 1 HanMeHbIIee 4(0,5) |[1,2,4]
3HA4YCHHs QYHKIMH B 3aMKHYTO# 00J1aCTH. Y CJIOBHBIN SKCTPEMYM.
Beero yacos 3a nepsblii ceMecTp 68 (10)
Cemectp BTOpOii (BTOPOIA)
1 Tabnuunbie uHTErpanbl. HemocpencTBEHHOE HHTEIPHPOBAHHE. 3aMeHa 4 (1) [1, 3, 4]
HIEPEMEHHOM B HEOTIPEICICHHOM HHTerpaje. IHTerpupoBaHue 1Mo YacTsM.
2 WHTErpupOBaHKE BBHIPAKEHHUI, COMEPKALINX KBATIPATHBIN TPEXUIEH. 1 (0) [1, 3, 4]
3 WHTErpupoBaHye paluoHAIBHBIX IPOOEH. 2 (0) [1, 3, 4]
4 HHTerpupoBanie TPUTOHOMETPHYECKUX BBIPAKEHHUH. 2 (0) [1, 3, 4]
5 WHTerpupoBaHne HEKOTOPBIX UPPALIMOHATLHOCTEH. 1 (0) [1, 3, 4]
6 BoIunciieHne onpeeneHHbIX HHTErPasioB. 4(0,5) |[4,3, 4]
7 Beraucnenue miomanei miockux Guryp, IJIHHBI AyTH INIOCKOH KPHUBOW, 405 |[4,3, 4]
00EMOB U TUTOMIAICH MMTOBEPXHOCTEH TEII BpaIICHIS.
8 Heco6ctBennsie uarerpainst | u 1l pona. 2 (0) [1, 3, 4]
9 BrlunciieHUe JBOMHBIX UHTErPAoB. IIpUMEHEHNS IBOMHBIX HHTErPAJIOB. 3(0,5) [1, 3, 4]
10 BrrurciieHre KpUBOJMHEHHBIX HHTerpanoB. @opmyna I'puna. [Tpumene- 3(0,5) [1, 3, 4]
HHsI KDHBOJIMHEHHBIX HHTETPAJIOB.
11 | luddepenunansubie ypaBHEHHs EPBOTO MOPSIKA. 2(0,5 |1, 3, 4]
12 JudbdepeHunanbHble YpaBHEHUS BTOPOrO MOPSIKA, AOMYCKAIOIINE OHU- 2 (0) [1, 3, 4]
KCHHS TOPSIIKA.
13 JIOJZ1Y BTOpOroO mopsinka ¢ mocTOSHHBIMU Koddduiuentamu. JIHJY BroO- 4 (0,5) [1, 3, 4]
poro mopsiiKa ¢ MOCTOSIHHBIMU KO((UIMEHTAMH U MPABOil 4acThIO CIIe-
[MATBHOTO BHAa. METOA BapHallli MPOU3BOJBHBIX MOCTOSHHBIX. HTe-
IPUPOBAHHE HOPMAJIbHBIX CHCTEM.
14 Pemenne nuddepeHranbHbIX ypaBHEHUH U UX CUCTEM METOJaMH OIiepa- 2 (0) [1, 3, 4]
IIMOHHOTO MCYUCIICHHUS
15 UccnenoBanue Ha CXOAMMOCTH YHCIOBBIX PSIOB C MOJOXKUTEIHHBIMU 4 (0,5) [1, 3, 4]
yieHaMd. AOCONIOTHAs W YCIOBHAS CXOAUMOCTh 3HAKOYEPETYHOIIHXCS
PSIIOB.
16 Crenennble psafpl. VHTepBad W paanyc CXOAMMOCTH. Pasnoxenue sjie- 2 (0) [1, 3, 4]
MeHTapHbIX QyHKIWM B psim Makinopera. [IpuMeHeHHE CTETIEHHBIX PSIIOB.
17 | Pasnoxenune dyukimii B psag Dypbe. 4(0,5) |[4,3, 4]
18 OnemeHTsl KOMOMHaTOpHUKH. HaxokIeHHe BEpOATHOCTH HAa OCHOBAaHUH 10,5 |[1,3,4]
KJIACCHYECKOTO OTPEJICIICHUSL.
19 Teopemsl ClIOXKEHHS U YMHOXKEHUs BeposTHocTell. [lonHas BeposSTHOCTD. 2 (0) [1, 3, 4]
®opmynsl baiteca. UcnibiTanust bepuyu.
20 JIuCKpeTHbIC ¥ HENPEPhIBHBIC CIy4YalHbIC BEJIMYMHBI. 3aKOHBI pacipele- 2 (0,5) [1, 3, 4]
seHus. YHCIoBbIe XapaKTePUCTHKH.
Beero 4acoB 3a BTOpoi cemMecTp 51 (6)
Uroro: 119 (16)

* — B CKOOKax yKa3aHbl 3HAUE€HHS, COOTBETCTBYIOIIHE 3a04HOM hopme 00yUueHuUsI

3.4. JlabopaTopHbie padoThI
JlabopaTopHbie pabOThI MO IUCHMILIMHE HE TPEAYCMOTPEHBI YYEOHBIM IJIAHOM.




3.5. CamocrosiTesibHasi padoTa CTyleHTa

Ne Bunpl camocTosiTennbHOM pabOTHI CTYIeHTa O0nBeM, yac.
/i (*)
1 M3yuenne neknuonHoro marepuana (ae meHee 50% ot oObeMa JISKIIN) 87 (185)
2 [MoxroroBka K MpakTHYECKUM 3aHATHAM (He MeHee 50% oT oObema ayu- 87 (185)
TOPHBIX MMPAKTHYECKHUX 3aHSITHIA)
3 [MoaroroBka k madoparopasiM padoram (He menee 50% ot oObeMa ayu- -
TOPHBIX JJAOOPATOPHBIX 3aHSITHIN)
4 BrinonHenue kypcoBoro npoekra (36 4acoB) -
5 BrimonaeHne KypcoBoit paboTsl (27 yacoB) -
6 BrimonHeHNE MHANBUYATLHOTO 3a1aHusI (HE MEHee 9 4acoB) 0 (18)
Hroro: 174 (388)

* — B CKOOKax yKa3aHbl 3HAUE€HHS, COOTBETCTBYIOIIKE 3a04HOM hopme 00yUueHuUsI

3.6. KypcoBoii npoekT (padora), HHIMBUAYAJIbHOE 3aIaHHE

KypcoBoii ipoekT (paboTa) 1o TUCIHILINHE yYeOHBIM IIJIAHOM HE TIPEAYCMOTPEH.

CornacHo yueOHOMY IUIaHy 3a04HOM (hopmbl oOyuenus 2018 roma Habopa mo
aucHUIUMHEe «BpIciias MaTeMaTuka» MPeayCMOTPEHO BBITIOJHEHNUE WHAWBUIYAIBHOTO
3aganust (KOHTPOJILHOW pabOThI) B IEPBOM U BO BTOPOM cemecTpax. TeMaTuka WHIWBU-
AYaJbHOTO 3aJaHUs CBSI3aHA C CAMOCTOSITEIIbHBIM BBITIOJTHEHUEM PACYETHOU pabOThI 110
TeMaM AMCUUIUIMHBI, KOTOPhIE U3y4YaIOTCS CTYJIEHTOM B COOTBETCTBHH C PEKOMEHO-
BAHHOU JIMTEPATYPOH.

OObeM y4yeOHOM HArpy3Kd TIpU BBITIOJHCHUW WHAMBHIYaJIbHOTO 3aJIaHUs
(KOHTPOJIBHOM pabOTHI CTY/ICHTa-3a0YHUKA): B IIEPBOM CEMECTpe — 9 4acoB, BO BTOPOM
cemMectpe 9 wacoB. 3aJaHMe Ha KOHTPOJBHYIO pabOTy BBIOMpAaeTCs CTYAEHTOM-
3a0YHMKOM B COOTBETCTBMHM C Yy4eOHBIM mocoOueM [4], corimacoBbIBacTCs C
IPEIoIaBaTeNIEM M BBIMIOHIETCS 10 METOANYCCKIMMU PeKoMeHaanusm [4].

4. ®POHJ OOEHOYHBIX CPEJACTB

4.1. Kpurepuu ¥ IIKaJbl JJI1 HHTETPHPOBAHHOMN OLIEHKHU
YPOBHSI C(pOPMHUPOBAHHOCTH KOMIIETEHIUM

Cocmasasaiowas KomnemeHyuu — nOJTHOMA 3HAHUL

— HYJe60l YpoGeHb: HEBEPHBIE, HE apTyMEHTUPOBAHHbIEC, C MHOKECTBOM I'PYOBIX OILIHU-
OOK OTBETHI Ha BOMPOCHKI / OTBETHI HA JIBa BOIPOCA U3 TPEX MOJTHOCTHIO OTCYTCTBYIOT;
YPOBEHb 3HAHUN HUYKE MUHUMAJIHBIX TPEOOBaHUM;

— MUHUMAIbHBIU YPOBEHb. NAaHbl HEMOJIHBIE, HETOYHbIE U APTYMEHTUPOBAHHBIE OTBETHI
Ha BOMPOCHI; YPOBEHb 3HAHUN HW)KE MHUHHUMAJbHBIX TPEOOBAHMIA; TOMYILIEHO MHOTO
rpyObIX OIIMOOK;

— NOpPO208blll YPOBEHb. NAaHbl HEAOCTATOYHO IOJHBIEC, TOYHBIE U apTyMEHTHPOBAaHHbBIC
OTBETHI Ha BONPOCHI; IJI0XO 3HAET TEPMUHBI, ONPEACICHUS U MOHATUS; OCHOBHBIE 3a-
KOHOMEPHOCTH, COOTHOILIEHUS], TPUHLIUIIBI; JOMYIIEHO MHOT'O HETPYObIX OLINOOK;

— CpeOHuUll YpoBeHy. NaHbl TOCTATOYHO TMOJHBIC, TOYHBIE U apTyMEHTUPOBAHHBIE OTBETHI
Ha BONPOCHI; B LIEJIOM 3HAET TEPMHUHBI, ONPEICIICHUS U IOHATHS, OCHOBHBIE 3aKOHO-
MEPHOCTH, COOTHOILUEHMS, IPUHIUIIBI; TOMYIIEHO HECKOJIBKO HETPYObIX OLINOOK;




— NPOOBUHYMbLIL YPOBeHs . TAHbI MOJIHBIE, TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI HAa BO-
IPOCHI; 3HAET TEPMUHBI, ONPECIICHUS U TOHITHSI, OCHOBHbIE 3aKOHOMEPHOCTH, COOT-
HOIIICHUS1, TPUHLHUIIBL, TOMYIIEHO HECKOJIBKO HErpyObIX OIIMOOK;

— BbICOKUL YPOBEHb. TAHBI TIOJIHBIE, TOYHBIE U apTyMEHTUPOBAHHbIE OTBETHI Ha BOIPO-
Chbl; 3HAET TEPMUHBI, ONPEJICICHUS U MOHSITHS, OCHOBHBIE 3aKOHOMEPHOCTH, COOTHO-
HIEHUS, TPUHIIMIIBL; JOMYIIEHO HECKOJIBKO HETOYHOCTEH.

Cocmasnarowas kKomnemeHyuu — YyMeHus

— HYJ1e80ll YpOo6eHb. TIOJTHOE OTCYTCTBUE TOHMMAHUS METOJIMKH PEIIECHUS 3a/1a4yu, JOITy-
IIIEHO MHO>KECTBO IPyOEHIIMX ONMTMOOK / 3a]JaHUSI HE BBITIOJIHEHBI BOOOIIIE;

— MUHUMAIbHBIU YPOBEHD. CIIad0€ TIOHMMAaHWE METOIUKH PEIICHUs 3a/1a4yM, JTOMYIEHBI
rpyObie OmmMOKH; pelieHusi He OOOCHOBaHBI, HE YMEET HCIOJb30BaTh HOPMATHBHO-
TEXHUYECKYIO JIUTEPATypy; HE OPUEHTUPYETCS B CIICIIUATBHON HAYYHOM JIUTEpPaATypE;

— NOPO208bIIl YPOBEHb. TOCTATOYHOE TIOHUMAHUE METOIMKY PEIICHUS 33]a9H, JOMYIICHBI
OIMOKH; pEIIeHUs] He BCEraa 00OCHOBAHBI; YMEET HCIOJIh30BaTh HOPMATUBHO-TEXHH-
YECKYIO JIUTEPATYPY; C1a00 OPUEHTHPYETCS B CIICITUAILHON HAYIHOMU JINTEpaType;

— CpeOHUll Ypo6eHs. B TIEIIOM TIOHUMAET CyTh METOJUKH PEIICHUS 3a/1a4d, JOIMyIICHBI
OIMMOKM;, peIIeHNus He Bceraa OOOCHOBAaHBI, YMEET WCIOJb30BaTh HOPMATHBHO-
TEXHUYECKYIO U CIICITUATLHYIO HAYYHYIO JIUTEpaTypy,

— nPoOsUHYMbLIL YPOBEHB: B II€JIOM TIOHUMAET CYyTh METOAWKHU PEIICHHUS 3a/1a4H, JOMYIIIe-
Hbl HETOYHOCTH; CrIocOOe€H 00OCHOBATh PEIICHUS, YMEET HCIIOIh30BaTh HOPMATHBHO-
TEXHUUYECKYIO U CTICIHMAIbHYIO HAYYHYIO JINTEPATYPY;

— 8bICOKUIL YPOBEHb. TIOHNMMAET CYTh METOJIMKH PEIICHUS 3a7aud; CIIOCOOCH 000CHOBATh
pEIICHMSI, YMEET HCIIOb30BaTh HOPMATUBHO-TEXHUYCCKYIO M CIICHUATBHYI0 HAYYHYIO
JUTEpaTypy, IEPeIOBOM 3apyOEKHBIHN OTIBIT.

Cocmasenaowas komnemeHyuu — 61a0eHue HagblKamu

— HYJe8oll ypo8eHs. HE MPOJAEMOHCTPUPOBAT HABBIKM BBHIMIOJIHEHUS 3a/iad npodeccuo-
HAJIbHOM HANPABJICHHOCTH; UCIIBITHIBAET CYIIECTBEHHBIE TPYAHOCTH NPU BHIIIOJHEHUN
OTACHbHBIX 3aJaHUM,

— MUHUMANbHBLU YPOBeHb. HE MPOJAEMOHCTPUPOBAIT HABBIKUA BBITIOJIHEHUS MPOGECCHo-
HaJIbHBIX 33]1a4; UCIIBITHIBAECT TPYITHOCTH IIPH BBIMOJHEHUU OT/ICJIbHBIX 33/ laHUMH;

— NOP0206bIIL YPOBeHb. BIAACET ONBITOM T'OTOBHOCTH K IPOQeCCHOHATILHON JesATEIbHO-
CTU U MpodecCHOHATBPHOMY CaMOCOBEPIIICHCTBOBAHUIO Ha MOPOTOBOM YPOBHE; TPY-
JIOBBIC JIEMCTBUS BBIMOJHSICT MEIJICHHO ¥ HEKAUYeCTBEHHO,

— CpeOHUll YpoBeHb. BIIAJICET CPEIHUM OMBITOM FOTOBHOCTH K MPOoQeccHoHaIbHOMN J1es-
TELHOCTU W TIPOGECCUOHAIBHOMY CaMOCOBEPIIIEHCTBOBAHUIO; TPY/IOBBIC JEHUCTBUS
BBHITIOJTHSIET HA CPETHEM YPOBHE IO OBICTPOTE U KaUECTRY;

— NPOOBUHYMUBI YPOGEHb. BIAJCET ONMBITOM W JOCTATOUYHO BBIPAXKEHHOW JTUYHOCTHOM
TOTOBHOCTH K MPO(ECCHOHAITBHON IEATETHPHOCTH W MPOPECCHOHATBHOMY CaMOCO-
BEPIICHCTBOBAHUIO; OBICTPO M KAYECTBEHHO BBITIOIHSET TPYIOBBIC IEHCTBUS;

— BbICOKUU YPOBEHb. BIAJEET ONBITOM U BBIPAKEHHOCTHIO JJUYHOCTHOW T'OTOBHOCTH K
poecCHOHANBHON JIESITENBPHOCTH U TMPO(PECCHOHATILHOMY CaMOCOBEPIIIEHCTBOBA-
HU0; OBICTPO ¥ KaYECTBEHHO BBITIOIHSAET TPYOBBIC ICHCTBHS.



Obobwennas oyenka cgpopmMupo8aHHoCmu KOMnemeHyu

— HYJ1eB01 ypoBeHb. KOMIIETCHIIUU HE CPOPMUPOBAHHI;

— MUHUMAIbHBLU YPOBeHb. 3HAUNTEBHOE KOJIMYECTBO KOMITETEHIINH HEe C(hOPMUPOBAHO;

— NOpP0208bILl YPOBeHb. BCE KOMIIETCHIIMU C(POPMUPOBAHBI, HO OOJBIITMHCTBO HA MOPO-
TOBOM YPOBHE;

— cpeOoHuUll Ypo8eHb. BCE KOMITETCHIIMU C(hOPMUPOBAHBI HA CPEHEM YPOBHE;

— NPOOBUHYMbIIL YPOBEHb. BCE KOMIIETSHIIN C(HOPMHUPOBAHBI HA CPETHEM MJIH BHICOKOM
YpOBHE;

— 8bICOKULL YPOBEHb. BCE KOMIIETSHITNHN C(POPMUPOBAHBI HA BHICOKOM YPOBHE.

4.2. Boipocsl K 3K3aMeHy

Ilepsviti cemecmp

1. IMonstue Matpunibl. JIMHEHHbIE oniepaliyd HaJA MaTpUllaMU. Y MHOKEHHUE Mart-
puil. CBOMCTBa onepanui.

2. Onpenenutenu 2-ro u 3-ro nopsakoB. CoiicTBa onpenenuteneii. MuHop, aji-
reopandeckoe gomnojiHeHue. OnpeaeanuTen BbICIINX MOPSIKOB.

3. Cucrempl nmHEHHBIX anreOpandeckux ypaBHeHuid (CJIAY). CoBMECTHOCTD,
HecoBMecTHOCTh CJIAY. Meron Kpamepa pemenust CJIAY.

4. O6partHasi MaTpHIla: onpeneaeHue, MopsI0K NOCTpoeHUs:. MaTpu4HbIid coco0
pemenus CIIAY.

5. Panr matpuiipl, ero HaxoxaeHue. Teopema Kponekepa-Kanemmu. Uccnenoa-
Hue CJIAY. Merop I'ayca pemenus CIIAY.

6. Bextopsl, ocHOBHbIE TIOHATHS. JIMHEHBIE onepauu Haa BeKTopamu. [Ipoek-
1[1s1 BEKTOpa Ha och. CBOMCTBA MPOEKITUH.

/. JluHeliHasi 3aBUCHUMOCTb W JIMHEHHAas HE3aBHUCHUMOCTh BEKTOpoB. basuc Ha
MJIOCKOCTHU U B MpocTpaHcTBe. Teopema o pa3iokKeHur BEKTopa o 0asucy.

8. [IpsimoyronbHbBIE AeKapTOBBI KoopauHaThl. CriocoObl 3agaHus BekTopa. Jlemne-
HUE BEKTOPa B JAHHOM OTHONICHUHU.

9. CxansipHOE MPOM3BEICHUE BEKTOPOB: OINPECICHIE, CBOMCTBA, BBIUNCICHUE B
JIEKapTOBBIX KOOPAUHATAX, IPUIOKEHHUS.

10. BekTopHOE mTpou3BeIeHNE BEKTOPOB: OMPECICHIE, CBOMCTBA, BEIYMCICHHUE B
JIEKAPTOBBIX KOOPJIMHATAX, PUIIOKEHHUS.

11. CMmemanHo€ MPOM3BEICHUE BEKTOPOB: ONpE/IeNIEHUE, CBOMCTBA, BRIUUCICHUE
B JICKAPTOBBIX KOOPJIMHATAX, PUITIOKEHHUS.

12. OO1ee ypaBHEHHE TIIOCKOCTH B MPOCTPAHCTBE, €r0 YACTHBIE CIIy4au. YpaB-
HEHHUE TUIOCKOCTU B OTpe3KaX. YpaBHEHHUE IJIOCKOCTH, MPOXOASIIEH Yepe3 TaHHYIO TO-
YKy MEePIEeHIUKYISIPHO TaHHOMY BEKTOPY. Y paBHEHHUE TIIIOCKOCTH, MPOXOJISIICH uepe3
TPH 3a/IaHHBIE TOYKH.

13. Yron mMexy MIOCKOCTSAMM, YCIOBHS NapaJlIeIbHOCTA U MEPHEHAUKYISIPHO-
CTH JBYX ILUIOCKOCTEH.

14. PaccTosiHHAE OT TOYKH JI0 INIOCKOCTH.

15. [Ipsaimas B mpoctpancTBe. OO0IME YpaBHEHUS, KAHOHUYECKHUE U TTapaMeTpuye-
ckue ypaBHeHus. [lepexos oT 001X ypaBHEHUN K KAHOHUYECKHUM.



16. Yrom Mexay NpsSMBIMH B MPOCTPAHCTBE, YCIOBHUS MapaUICILHOCTH H TEp-
NEHIUKYJISIPHOCTU MPSMBIX.

17. PaccTosiHHME OT TOYKH JI0 MPSAMOM B MPOCTPAHCTBRE.

18. Yron Mexay npsiMOi U MIOCKOCTBIO, YCIOBHS MapaiIeIbHOCTH U MEePIIECH -
KYJISIPHOCTH IIPAMOM U IUIOCKOCTH. [lepecedyenne nmpsaMon U MIIOCKOCTU. Y CIIOBHUS IIPHU-
HAJIEKHOCTH MPSIMOU TIJIOCKOCTH.

19. Ilpsimas Ha MIIOCKOCTHU: pa3IUYHbIE YPAaBHEHUSI.

20. Yron Mexay MpsSMBIMH Ha TIOCKOCTH, YCIOBHS MApaJUIEIbHOCTH U TEPICH-
JTUKYJSIPHOCTHU TIPSIMBIX.

21. PaccTostHue OT TOYKH JIO IIPSIMOM HA IUIOCKOCTH.

22. Kpusbie BTOpOro nopsinka. OKpy>KHOCTb.

23. Dyiric: ornpesielieHne, KAHOHUYECKOe YpaBHEHHE, UCCeoBaHUE (POPMBI.

24. T'unepOouia: ornpezesieHne, KAHOHMYECKOE YpaBHEHUE, UCCIeJoBaHuE (DOPMBI,
ACUMIITOTHI.

25. TTapaboma: onpenenenne, KAHOHMYECKOE YpaBHEHUE, UCCIIEIOBAaHUE (POPMBI.

26. ITlpenen ¢yukmuu B Touke. [Ipemen pyHkmum mpu x — oo. OmnpenciieHus.
['eomerpuyeckas unrepnperanus. OTHOCTOPOHHUE TIPEEIIbI.

27. beckoneuHo Majble pyHKIuu (onpeseneHne u cBoiictBa). CpaBHEHHE OSCKO-
HEYHO MaJIbIX.

28. beckoneuno Oonpmne GyHknuu (OnpenesacHue U cBoicTsa). Teopema o cBs-
31 OECKOHEYHO OOJIBIIUX U OECKOHEYHO MaJbIX.

29. CBs3b MEXy (PYHKIIMEH, MeIolell KOHEUHbIH npezelt, 1 06CKOHEYHO Majion
(mpsimast 1 0OpaTHast TEOPEMBI).

30. OCHOBHBIE TEOPEMBI O MPEIEIIaAX.

32. llpenenbHbBIN Epexo/l B HEpABEHCTBAX. TeopemMa o mpeelie mpoMeKyTOUHON
byHKINH.

33. IlepBblit 3aMevatenbHbIi npeaen (GopMyIUpoBKa M JI0Ka3aTelabCcTBO). BTO-
poli 3amedatenbHbIi ipenen (popmynuposka). CieacTsusl.

34. HenpepbiBHOCTH GyHKIIMH B Touke. Kiaccudukaims Todek pa3pbiBa.

35. CBoiicTBa QPyHKIIMIA, HEPEPHIBHBIX HAa OTPE3KE.

36. IlpousBoaHass GyHKIMU. ['eoMeTpHUUEeCKUT M1 MEXaHMUECKHI CMBICT TIPOMU3-
BOJHOM. YpaBHEHHMS KACATENbHON U HOPMAJIA K KPUBOM.

37. Muddepenmmpyemocts (ynkuuu. Cs3p auddepeHnnpyeMoCTH ¢ Hempe-
PBIBHOCTHIO.

38. OcHoBubIe npaBuiia AuddepeHInpoBaHus (JI0Ka3aTEIbCTBA).

39. [IpousBoanas cinoxHou GyHkimu. [IponsBoanas o6paTHOi QyHKIIHH.

40. [Ipou3BogHBIE OCHOBHBIX JIEMEHTAPHBIX (PYHKITUH.

41. TlpousBoaHas QyHKIUH, 3a7aHHON HesaBHO. [Ipou3BogHas mapamMeTpuyecKu
3ananHoi ¢pyHkuuu. Jlorapupmuueckoe auddepeHimpoBaHue.

42. TIpou3BoiHbIE BBICIINX MOPSAIKOB. MeXaHUUECKHI CMBICI BTOPOU MPOU3BO/I-
HO#. BTopast mpousBogHas (QpyHKITNH, 3aJaHHOW HESBHO, M MAPaMETPUUICCKU 3aTaHHON
(byHKITHH.

43. Onpenenenue nuddepeHimana GyHKIUN U €r0 TeOMETPHIECKU cMbIca. B
9YeM 3aKJII0YaeTCs CBOMCTBO MHBAPUAHTHOCTH (POPMBI TiepBoro auddepenmmana?

44. Teopema Poiis u ee reomerpuyeckuid cMbicil. Teopema Jlarpanxa u ee reo-
MeTpruueckui cMbici. Teopema Komm.



45. IlpaBuno Jlonutasis pacKpbITHs HEONPEAEIEHHOCTEN.

46. MonotonHOCTh (pyHKIIMH. HeoOxoaumoe U J0CTaTOYHOE YCJIOBHSI BO3pacTa-
HUS U YObIBaHUS (YHKITUH.

47. Touku sxctpemyMa ¢dyHkiuu. HeoOxoanmoe yCcioBue CyIecTBOBAHUS DKC-
TpeMyMa. [lepBrIif 1 BTOpO JOCTATOUYHBIC MPU3HAKH YKCTpEMyMa (PYHKITUH.

48. Haubonpliiee 1 HAaMMEHbIIIEe 3HAaUCHUS (PYHKIIUA HA OTPE3KE.

49. Beimykiible ¥ BOTHYTHIE KpUBBIE. Jl0CTaTOUHBIN MPU3HAK BBHITYKIOCTH U BO-
THYTOCTHA KPUBOM.

50. Touku meperuda rpaduka Qynkiuu. HeoOxommmoe U 10CTaTOYHOE YCIOBUSA
CYLIECTBOBaHMsI TOUEK meperuoa.

51. AcumnroTsl rpaduka QyHkiuu. HaxoxkaeHue BepTUKAIbHBIX, HAKIOHHBIX U
TOPU30HTAILHBIX ACUMITOT.

52. Cxema IOJIHOTO MCClIe0BaHus (PYHKIIUH U IIOCTPOSHUS rpaduka.

53. OyHKIMN HECKOJIBKUX NIepeMeHHbIX. OCHOBHBIE MOHSATHSI.

54. IIpenen n HENPEPHIBHOCTh PYHKIMU HECKOJIBKUX MEPEMEHHBIX.

55. YacTHble NPOU3BOIHbIE PYHKIIMU HECKOJIBKUX NEPEMEHHBIX.

56. TuddeperuupyeMocTs U MOAHBINA nuddepeniman GyHKIIMN HECKOIBKUX Tie-
PEMEHHBIX.

56. IIpou3BoaHas 1Mo HarmpaBieHuo. [ pagueHt.

57. YacTHble TpOU3BOAHBIE U JU(DPEepeHIIHAIbI BHICIIUX MOPSAKOB (PYHKIMU He-
CKOJIBKMX NEPEMEHHBIX.

58. DOkcrpemMym (yHKIMM ABYX NepeMeHHBIX. HeoOxommmMoe W J0CTaTOYHOE
YCIJIOBHSI CYLIECTBOBAaHHUS 3KCTPEMYyMa.

59. Haubonbiiee u HauMeHblllee 3HauYeHUE (YHKIUHM JABYX IEPEMEHHBIX B 3a-
MKHYTOU 00JIacTH.

60. Yca0BHBIN KCTPEMYM.

Bmopoii cemecmp

1. IlepBooOpa3Hasi U HeomnpenenaeHHbld uHTEerpas. CBONCTBA HEONPENEIEHHOTO
uHTerpana. [IpaBuna nnrerpupoBanus. Tabauna OCHOBHBIX HEONPEIAEICHHBIX HHTErPa-
JIOB.

2. OCHOBHBIE METOJBI WHTEIPHUPOBAHUs (HEMOCPEICTBEHHOEC WHTETPHPOBAHUE,
WHTETPUPOBAHUE MOJICTAHOBKOMN, MHTETPUPOBAHUE 10 YACTIM).

3. UnTerpupoBanne HEKOTOPHIX GYHKIIUNA, CONEPKAIIMX KBAAPATHBIN TPEXUIICH.

4. luterpupoBaHue parioHaIbHBIX APOOECH.

5. UnTerpupoBanue TPUTOHOMETPUYECKUX BBIPpAKEHUI. YHUBEpCaabHas TPUTO-
HOMETpHUYECKasi MOACTAaHOBKA.

6. VaTerpupoBaHre HEKOTOPHIX HppalUOHAIbHOCTEH. TpUroHOMETpUYeCcKue
ITOJACTAHOBKH.

7. OnpeneneHubiit UHTETpai. ['eoMeTpUuUecKuil CMBICI ONPECIICHHOTO UHTErpa-
na. OCHOBHBIE CBOMCTBA OMPEAECICHHOIO NHTETPAJIA.

8. Meroasl BBIYUCICHHS ompeaeneHHoro wuHTerpaita (popmyna HeroToHa-
JleliOHUIIa, UHTETPUPOBAHUE MOJICTAHOBKOM, MHTETPUPOBAHUE 10 YACTSIM).

9. 'eoMeTpuuecKkre TPUIOKEHUST OTPEACIEHHOTO HHTErpaja (BBIYUCICHUE TIIO-
mIaiei miocKux (uryp, onpeaeneHue JJIMHBI IyTH TIOCKOW KPUBOU, BEIYUCICHHE 00h-
€MOB U ILJIOMIA/IeH IOBEPXHOCTEH TEJ BPAILICHHS).



10. HecobctBennsie nnterpaisl | u |l pona. [Ipuznaku cxogumocTu.

11. JIBoiiHOM WHTErpay, ero reoMeTpudecKuil u dusudeckuii cMmpici. CBONCTBA
JIBOMHOT'O UHTETpala.

12. Bpruncnenue ABOMHOrO MHTErpaia B JACKapTOBBIX KOOpAMHATaX. 3aMeHa Ie-
PEMEHHBIX B IBOWHOM MHTErpajie. Beluncienue ABOMHOr0 MHTErpasia B MOJSPHBIX KO-
OpJIMHATaX.

13. TlpunosxxeHust IBOWHOTO MHTErpaa.

14. KpuBonMHEHBIM HHTETpal IEPBOro poja U ero CBOcTBa. Briuucienue kpu-
BOJIMHEITHOTO MHTETpaJia MepBOIro poJa.

15. KpuBonrHENHHBINH HHTETPall BTOPOTO pOJia U €ro CBOMCTBa. Bbluncienue Kpu-
BOJIMHEMTHOTO MHTETpajia BTOPOro poja.

16. ®opmyna Octporpaackoro-I'puna. YcinoBrue HE3aBUCUMOCTH KPUBOJIMHEWHO-
r0 UHTErpajia BTOPOro poja OT IIyTH UHTErPUPOBAHUS.

17. luddepennunanpusie ypasHeHus. Onpeaenenue. OO1iee U 4aCTHOE PEIICHUSI.
3anaua Komm. Teopema cyliecTBOBaHUS M €AMHCTBEHHOCTH pelreHus 3anaun Komm.

18. Iuddepennmanbupie ypaBHEeHUsI epBOro nopsaka. Hekoropeie Buabl naud-
(epeHIanbHbIX YpaBHEHUH NEPBOT0 MOpsiiKa (C pa3feIeHHbIMU IEPEMEHHBIMU, C Pa3-
JEJSIIOUMMUCS TIEPEMEHHBIMHU, OJTHOPOJIHbIE, JIMHEWHbIE, ypaBHEHUs! bepHymn) u Me-
TOJbl UX PEUICHUS.

19. Tuddepennuansubie ypaBHEHHs] BTOPOTO MOPSAKA, TOMYCKAIOIINE TMOHMKE-
HUE TIOpsAJIKA.

20. JluneliHasi 3aBUCUMOCTh U HE3aBUCUMOCTh (pyHKIMi. Onpenenurens Bpon-
CKOTO.

21. Jluneitnpie nuddepeHmanbHbie ypaBHeHus N-ro nopsiaka. CBoiicTBa periie-
HUI JIMHEHHOTO OJAHOPOAHOrO AU((EepeHINATBLHOTO ypaBHEHU N-ro nopsaka. CTpyk-
Typa OOIIEro pelleHus JMHEHHOTO OAHOPOAHOTO MU PepeHIIMaTbHOTO ypaBHEHUS N-TO
HopsJIKa.

22. Jluneitple ogHOpOAHBIE AU(EpEeHIIMaTbHbIE YPAaBHEHHUS C MOCTOSHHBIMU
koddpunmentamu. [IpaBuno HaxoXIAeHHs OOIIETO PEHICHHS JIMHEHHOTO OJHOPOIHOTO
g epeHInaITbHOTO YPaBHEHHS BTOPOTO MOPSAKA C TOCTOSHHBIME KO3 puirentamu.

23. Jluneiinple HEOTHOpONAHBbIE AU(QepeHIInaIbHbIe YpaBHEHUS N-TO TMOPSIKA.
CtpykTypa OOIIEro pemneHus JUHEHHOTO HEOJHOPOIHOTO M PepeHITNAIBHOTO YpaB-
HEHUA N-T0 NopsIKa.

24. JIuneiiHble HEOAHOPOIHbIE AU(dhepeHIInaTbHbIE YPABHEHUS BTOPOTO MOPSIKA
C MOCTOSTHHBIMH KO3(PUIIMEHTAMU CO CIEHaIbHON MpaBoi YacThio. MeToa Heompe-
JEJEHHBIX KOA(D(PUIIMEHTOB ISl HAXOXKIEHUSI YACTHOTO PEIICHUS] JTUHEHHOTO HEOIHO-
ponHoro quddepeHnnanTbHOTO ypaBHEHHUS.

25. Metoj Bapualiy MPOU3BOJIBHBIX NOCTOSHHBIX (JIarpanka) [uisi HaX0XKIEeHUs
YaCTHOTO PEIICHUs JIMHEHHOTO HEOAHOPOJHOTO U PepeHIMaATbHOTO YpaBHEHUS BTO-
poro nopsiaka.

26. Cucrembl nuddepeHanbHbIX ypaBHeHUH. MHTEerpupoBaHre HOpMaJIbHBIX
CUCTEM.

27. YucnoBo#t psia. CxoauMocTh 9UCiIoBOTO psiga. OCHOBHBIE CBOMCTBA CXOJsI-
LIUXCSl PSAJIOB.

28. HeoOxomuMbIi TPU3HAK CXOAUMOCTH PSa.

29. JlocTarouHble MPU3HAKH CXOJUMOCTHU PSIIOB C MOJOKUTEIBHBIMU YJICHAMH.



30. 3nakouepenytrouuecs panasl. [Ipusnak JleiiOHuIa CXOAUMOCTH 3HAKOUEPEIy-
IOLLIETrOCs psa.

31. 3nakomnepeMmeHHsbIe pssibl. Teopema 00 aOCOTIOTHONM CXOAMMOCTH 3HAKOTEpe-
MEHHOTO psijia.

32. ®yHkuuoHanbHbIe psiibl. CTeneHHble psabl. Teopema Abens. UaTtepBan cxo-
JUMOCTH CTeeHHOTo psjia. CBOWCTBA CTETIEHHBIX PSIJIOB.

33. Paapl Teitnnopa u MakiiopeHa. Paznoxxenne QyHKIHI B CTETIEHHBIE PSJIBI.

34. [TpubnkeHHbIe BRIYMCICHNUS 3HAYCHUI (PYHKIIHA, HEONIPEEICHHBIX U OIpe-
JICJIEHHBIX MHTETPaJIOB C MOMOIIbIO psnoB. [Ipumenenue psuoB K pemeHuto audde-
PEHUUAIIBHBIX YPABHEHUM.

35. Tpuronomerpuueckue psabl. Pasnoxenue dbynkuuii B psag Oypre.

36. CiyuaiiHble cOObITHUS, IeHCTBUS Haa HUMHU. BepostHOCTh coObiTus. Knaccu-
YECKOE ONPEAECICHUE BEPOATHOCTH.

37. OcHOBHBIC TIOHATHS KOMOWHATOPUKU: pa3MEIEHHUs, TIEPECTaHOBKH, COYeTa-
HUSL.

38. TeopeMbl 0 BEpOATHOCTH CyMMBI COBMECTHBIX U HECOBMECTHBIX COOBITHH.

39. YcnoBHas BEpOATHOCTh. Te€0OpeMbl YMHOXKEHUS BEPOSITHOCTEH /I 3aBUCH-
MBIX Y HE3aBUCHUMBIX COOBITUM.

40. ®opmyna nonHo# BepositHocT. Dopmyisl baiieca.

41. TloBTopenue He3aBUCUMBIX OnbITOB. @opmyna bepuymnu. Teopema Ilyacco-
Ha. JIokanpHas Teopema Myaspa-Jlamtaca. arerpansnas teopema Myaspa-Jlamnaca.

42. OnpezeneHue ciaydyalHON BeTUYHMHBL. J[MCKpETHBIE W HEMPEPhIBHBIE CITy4ail-
HbIE BEJIMYUHBI.

43. CriocoObl 3a/1aHusI TUCKPETHOM CITy4ailHOM BEJIMYMHBI.

44, OyHKIMA pacnpeieNieHus CIy4yaiiHOM BEJIMYUHBI, €€ CBOWCTBA.

45. TInoTHOCTB pacnpeeseHus CIydyailHOW BETMYMHBI, €€ CBONCTBA U CBS3b C MH-
TerpajbHON QyHKIHUEH pacipeieeHusl.

46. YucnoBble XapaKTEPUCTUKU TUCKPETHOW CIIy9ailHOW BETWYHHBI (MaTeMaTH-
YECKOE OKUJaHUE, TUCTIEPCHsl, CPEAHEKBAIPATUYECKOE OTKIIOHEHUE), X CBOMCTBA.

47. YucioBble XapaKTEPUCTUKU HENIPEPHIBHON CITy4YailHOM BEJIMYMHBI (MaTeMaTH-
YECKOE OKUJaHUE, TUCIEPCHsl, CPEAHEKBAIPATUIECKOE OTKIIOHEHUE), X CBOMCTBA.

48. 3aKk0oHBI pacTpeeICHH JUCKPETHOW CIyIaifHOW BEIMYNHBI (OMHOMHUATBHBIH,
[lyaccona, reoMeTpHUYECKHi1).

49. 3aKoHbBI pacnpeeseHUs HEMTPEPHIBHON CITy4ailHOM BEJIMUMHBI (PaBHOMEPHBIH,
NoKa3aTelbHbINA, HOpMaIbHbIN). [IpaBuio Tpéx curm.

50. 3akon 6onbimux uncen. HepaBencto YeOrliena.



4.3. [IpuMep 3K3aMeHAIMOHHOTO OMJIeTa

Ilepsviii cemecmp

I'OYBIIO «/loHeukuii HANMOHAJbHbINA TEXHUYECKUII YHUBEPCUTET

[Iporpamma: CHennaAJTUTeT

(bakanaBpHaT, CICLHAUTET, MAaTUCTPaTypa)
Hanpasnenne noarotoBku

(CHCHI/I&]’IBHOCTB)Z 21.05.04 Fopﬂoe aeJ10
(xox, Ha3BaHUE)
[Ipoduns ( ciermanu3zanus): ileKTpu(PUKANMA M aBTOMATH3alMsl TOPHOT0 NPOU3BOACTBA
(ma3Banue)
Cemectp: NepBbIi
YueOHast AUCIUTIIIMHA! Boicmiasi MmaTeMaTuka
BUJIET Ne 4
1. BekTopHOE MpOM3BEACHUE ABYX BEKTOPOB: OINpEACICHUE, CBONCTBA, BHIYMCIICHUE B
JIEKapTOBBIX KOOpJIMHATAX, PUIIOKEHHUS. 20 6amtoB
2. JloctaTrouHble YCIIOBUS BBIMTYKIOCTH U BOTHYTOCTH KpuBOM. Touku meperuoa. 20 6amtoB
3. Pemmuts cucremy ypaBHeHHiI MeTosioM Kpamepa:
X—2y+1z=5;
2Xx—-3y-5z=1;
3x+y-2z=-4. 10 Ganos
4. ansl Tpu Touku A(-1;2;-3), B(-2;5;1), C(-1;6;0):
a) HaliTU BHYTPEHHUM yron TpeyroibHuka ABC npu BepiinHe A4; 10 6annos
0) cocTaBUTh ypaBHEeHHE Meauanbl BM tpeyronsuuka ABC. 10 6amoB
5. Haiitu:
a) rmpeze, He MoJb3ysACh paBuiioM Jlonurans,
. 1-cos6x .
lim———;
=0 X-1gX 10 6amnos
0) mpousBoaHYI0 pyHKIMH Y = arctg (X2 )+ Inx 10 6amwioB

B) HanGoJIbIITee U HAUMeHbIIee 3Hauenus Gpyukmun f (X)= %-‘r 2 Ha otpeske [1;3]. 106
X aJlIoB

VTBepKAEHO Ha 3acelaHuU KadeIpbl «Beicmas maTemaruka» um. B.B. I1aka

(HanMeHOBaHue Kadepbl OIHOCTHIO)
IIpoTokon Ne 0T

3aB. kadeapoii

(moxnuce) (®.1.0.)
DK3aMeHaTop

(Tonucey) (®.1.0.)



Bmopoii cemecmp

I'OYBIIO «/loHeukuii HANMOHAJbHbIA TEXHUYECKUII YHUBEPCUTET

[Iporpamma: CreuraJanTeT

(bakanaBpHaT, CICLMAUTET, MATUCTPaTypa)
Hanpasnenne moaroToBku
(CHGI_[I/IaJ'H:HOCTB)I 21.05.04 Fopﬂoe JeJ10

(kom, Ha3BaHHUE)

[Ipoduns ( ciermanu3anus): iIeKTpU(PUKANMA M aBTOMATH3alMsl TOPHOT0 NPOU3BOJACTBA
(na3Banue)
Cemectp: aTopoi
VYyeOHast TUCUUIUIMHA! Beiciias maTemMaTHKa
BUJIET Ne 2

1. OnpeneneHublii wHTErpaid. ['€OMETpUYECKUA CMBICT ONPENEICHHOTO HHTETpaa.
OcCHOBHBIE CBOWCTBA ONPEEIEHHOI0 UHTErpasa.
Heo6xoauMelit mpu3Hak CXOAMMOCTH psifa. 'apMOHUYECKUH psijl.
3. Haiitu:
a) HEOTPEICIICHHBIA NHTETPal

N

J'xslnxdx;

6) mIomaab GUrypbl OrpaHMYEHHON TMHUAMHE Y = X° U Y = 2 — X HpHU TIOMOIIH
— OIIPENIETICHHOIO UHTETpala;
— IBOMHOT'0 MHTErpasa.
4. Haiitu obuiee pemenue nuddepeHInaIbHOro ypaBHEeHHUS
y'-5y'=3x".

5. Ha nByx aBTOMAaTH4YeCKMX CTaHKaX M3TOTOBIISIIOTCS OJUHAKOBBIE neTanu. M3BecTHO,
YTO BEPOSTHOCTh MU3rOTOBJICHUS JIE€TAIM BBICILIErO Ka4eCTBa Ha IIEPBOM CTAHKE paBHA
0,92, a ma Bropom — 0,8. M3roroBneHHble Ha 000X CTaHKAaX HE PACCOPTUPOBAHHBIC
JeTalli HaxoJATcs Ha ckiage. Cpeau HUX JeTalell, U3rOTOBJICHHBIX Ha IIEPBOM CTaH-
Ke, B 3 pa3a Oosblie, yeM Ha BTopoM. Haynauy B3sitas neranb oka3anach BBICIIETO
kauecTBa. HaliT BEpOATHOCTH TOTO, UTO OHA U3TOTOBJIEHA HA BTOPOM CTaHKE.

VYTBepkaeHO Ha 3aceaHuH Kadeapsl «BrIicmas MaTemaruka» uM. B.B. Ilaka

20 0ayuioB

20 6as1oB

10 oamnoB

10 6amnoB
10 oamnoB

15 Gamnos

15 Gamnos

(HanMeHOBaHue Kadepbl MOJHOCTHIO)
[IpoTokon No OT

3aB. kadenpoit

(moxnuce) (®.1.0.)
DK3amMeHaTop

(Toanucey) (®.1.0.)



4.4, Kputepuu olleHUBAHUA

K cpade sk3ameHa JomyckaroTcsi Bce CTYJIEHThl O4HOM ¢dopmbl 00yueHus. Cry-
JIEHTHI 3a04HOM (hOpPMBI 00YUYEHUs, HE BBINOJHUBIINE WUHIMBHUAYaIbHOE 3a7aHUE (KOH-
TPOJIBHYIO padoTy), K 9K3aMEHy He JomyckaroTcs. MHauBuayanbHOEe 3amaHue (KOH-
TpoJibHasg paboTa) CTyAeHTa-3a0YHHUKA OLICHUBACTCS «3aUTEHO» UJIM «HE 3auTeHO». Pa-
00Ta 3auMTHIBACTCA MPU YCIOBUM IMPABUILHOTO BHIIIOJHEHUS BCEX 3aJaHUN, BO3MOMKHO
HaJIMYUe HEKOTOPBIX HeTouHOocTel. Eciin paboTa He 3auTeHa, CTyIeHT-3a0UHUK JI0JKEH
BHUMATEJIbHO U3YYUTh PEIICH3UIO, UCIIPABUTh JOIMYIICHHbBIE OIUOKHA B COOTBETCTBUU C
3aMeUyaHUsIMH PELEH3eHTa U clIaTh padoTy AJisl MOBTOPHOU mpoBepKku. MHauBuyansHoe
3ajjaHue (KOHTpOJIbHAs padoTa) CTy/IEHTa 3a04YHUKA SIBJSIETCS TOJBKO JIOMYCKOM K JK-
3aMEHY U Ha UTOTOBYIO SK3aMEHAIIMOHHYIO OLIEHKY HE BIIUSET.

DK3aMeHaIOHHAs OLICHKA BBICTABIISIETCS MO pe3yJibTaTaM HallMCAHHOM CTYAEHTOM
BO BpeMs 3k3aMmeHa paboThl (Makcumym 100 G6amnoB). B kaxaom Ounere comepx utcs
nBa TeopeTrueckux Bompoca (3aganus Ne 1 u Ne 2) u Tpu npakTudeckux (3agaHus Ne 3,
Ne 4 u Ne 5 cooTBercTBeHHO). Ouenka ucnbiTanus o 100-0amibHOM 1mKane GopmMupy-
eTcs Kak cymMma OayioB, HaOpaHHBIX 3a OTBETHI Ha Bompockl Omiera (40% ot oOmiero
KOJIMYECTBa OAJTOB JAIOT OTBETHI HA TeopeTrdeckue Bonmpockl 1 60% ot obmiero xom-
yecTBa OAJJIOB JAIOT PEIICHUs MPAKTHYECKUX 3aJaHuil). B Ounere mocie Kaxaoro 3a-
JdaHHUsI B CKOOKax yKa3aHO MaKCHMaJbHOE KOJMYECTBO OAIOB MO JAHHOMY 3aJaHMIO.
3anaHus Owiiera OLICHMBAIOTCS MPONOPLMOHAIBHO paboTe, BBINOJIHEHHON CTYAEHTOM
npaBwibHO. [1o kaxomy Bonpocy:

— «20 6aimoB» (100 %) — BBICTABISAETCS, €CJIM MPU OTBETE HAa BOMPOC CTYICHT
OoOHapyX W1 yMEHHE CBOOOJIHO, JIOTUYHO, YETKO U SICHO NMPEAOCTaBISATh I'PaMOTHBIE,
NpaBUJIbHBIE OTBETHl HA TMOCTaBJICHHBIA BOMPOC C MCIOJIB30BAHHUEM TEPMHUHOJIOTUU U
CUMBOJIMKA B HEOOXOJIUMOM JIOTUYECKOHN IMOCIIEIOBATEILHOCTH, @ TAKXXE CBEICHUN W3
JIPYTUX AUCIHUIUIMH U 3HAHUH, TPUOOPETEHHBIX paHee; TBep/Ible MPAKTUYECKUE HABBIKU
C TBOPYECKUM NPUMEHEHHEM IMOJTYUYEHHBIX TEOPETUUYECKUX 3HAHUM; MCIOJIb30BAHUE U
IPEeI0CTaBIEHUE MOTHOTO 000CHOBaHUS Haubosee YPGEKTUBHBIX U pallUOHATBHBIX M€-
TOJIOB MOMCKA PEIICHMs]; YMEHUE UCIO0JIb30BaTh MPUOOPETEHHbIE 3HAHUSI U HABBIKU B
HECTaHJapTHBIX CUTyallUsX, TPeOYIOLMX BbIXOAa Ha MHOM, 0oyiee BBICOKUM YPOBEHBb
3HaHWI; TPUBEACHBI AaHATUTUYECKUE 3aBUCUMOCTH U PacyUeThl;

— «16 6ammoB» (80 %)— BeICTaBIsAETCS, €CIIM TIPH OTBETE HAa BOMPOC CTYACHT IPO-
SIBUJI BBICOKUU YPOBEHb 3HAHUU MPHU OTBETE Ha BOIMPOC, MOKa3aJl YMEHUE MPUMEHSTh
TEOPETUYECKHE 3HAHM JIJIsl PEUICHHs MOCTaBICHHOM 3aJjaud, YeTKO BIAJEET U IpHUMe-
HSIET aHAIMUTUYECKUE 3aBUCUMOCTH JJIs YCIOBUM 33/1a4u, yMeeT (OpMYIUPOBATH BBIBO-
ZIbl, OJIHAKO MPHU OTBETE€ Ha BOMPOC JAOMYCTUI HEKOTOPbIE HETOUHOCTH, HEJOCTATOUHO
000CHOBAJ TOMYIIEHUS, KOTOPHIE HUCTIOIb30BAIMCH IPU PEIICHUH 3a1a4H;

— «12 6amioBy» (60 %) — BBICTABIISIETCS, €CIIM TIPU OTBETE HA BOIIPOC CTYJIEHT 00-
HapY>KUJI yMEHUE CBOOOJIHO MPENOCTABISATH MPABUIIbHBIE OTBETHI HA TOCTABJICHHbBIE BO-
IPOCHI C WCIOJb30BAHUEM TEPMUHOJOTUU, a TAaKXKe 3HAHUM, MPUOOPETEHHBIX paHEE;
HaJIM4Me HECYIIECTBEHHBIX HEIOCTATKOB WJIM HapyUIEHUsl MOCIEAOBATEIIbHOCTU H3J10-
YKEHUS; UCTIOJIb30BaHHE HE CaMbIX PallMOHATBHBIX METOAOB MOUCKA PEIICHUS; HE3HAUH-
TeJbHbIE HEJIOCTATKU MJIM OLIMOKU B pacyeTax;

— «8 6amnoB» (40 %) — BeICTaBIIIETCSA, €CJIM MPU OTBETE HA BOIPOC CTYACHT 00-
HapyXuJl 0a30BbI€ 3HAHUS MO BOIMPOCY, 3HAHHWE OCHOBHBIX AHAJTUTHUYECKUX 3aBHCHMO-
CTeH, OMUCHIBAIOIINX 3aJaHHBIM MPOIECC, OJHAKO JOMYCTUJ CYIIECTBEHHBIE OLIMOKH



IIPY BBHITIOJIHEHUN PACYETOB, HE CMOT CHCTEMAaTH3WPOBATh UCXOJIHBIE JaHHBIC W CHOP-
MYJIUPOBAThH BBIBOJIBI;

— «4 6amnoBy (20 %)— BeICTaBJISCTCS, €CIIM IIPU OTBETE HAa BOMPOC CTYACHT OOHA-
PYKWUJT BJIaJIEHUE OCHOBHBIMM TMOJIOKEHUSIMH MaTepualia, HO (parMeHTapHO U HEMo-
CJIeI0BATENbHO JAET OTBETHI HAa MMOCTABJIEHHBIE BONMPOCHI; cla0ble MPAKTUYECKUE HABbBI-
KM; TIOMCK PELICHUS! TUIOBBIX CTAaHAAPTHBIX 3aJay HEpalMOHAIbHBIMU CIIOCOOAMH C
NPUHIUITHATBHBIMH OITMOKAMU;

— «0 6anyoB» — BBICTABIISETCS, €CJIM IIPU OTBETE HA BOMPOC CTYIAEHT OOHAPYX U
HE3HAYUTENbHBI 001U 00BbeM 3HAHUM, OTCYTCTBHE HABBHIKOB B PEILIEHUHU 3a7ad IO
pa3TUYHBIM TE€MaM AWCITUTUTMHBI JOMYCTHJI MPUHITUITHATIBHBIE OMIMOKN MPU PEIICHUN
3a/1a4, KOTOPbIE HE JAIOT BO3MOXXHOCTH BBITIOJIHUTH 33JIaHUE, WJIA €CITH PEIICHUE 3a]1a-
YU OTCYTCTBYET.

banmel, momydeHHbIE CTyI€HTOM, MOTYT OBITh TOBBIIIIEHBI 332 CUET OICHUBAHMS aK-
TUBHOCTH, CHCTEMAaTUYHOCTH M KayeCTBa CaMOCTOSITEIHHOW pabOTHl CTYICHTA MyTEM
no0aBeHrs OOHYCHBIX OayjioB. MakcuMaabHOE KOJMYECTBO OOHYCHBIX OallJIOB, KOTO-
pO€ MOXKET MOJYYUTh CTYAEHT, MOJKHO ObITh He Oonee 20% oT oOliero KoiaMyecTna
OaJIJIoB.

[Tonyuennass mo 100-OanbHOM IIKaje OIEHKA IMEPEBOJUTCS B HAIMOHAJIBHYIO
oneHky u no mkaine ECTS B cooTBeTcTBUM cO mIKaIoW, npuBeneHHoN B «llonoxxenun
00 opranuzainuu yuyeOHoro mpoiiecca B JIOHEIIKOM HaIlMOHAJILHOM TEXHHUYECKOM YHH-
BepcUtTeTe», yTBepkAEHHOM npukazoM JoHHTY Ne337-14 ot 02.05.2018 1.

4.5. IIpuMep TeKylIero onpoca Ha NPAKTHYECKUX 3aHATHIX

KonTpoabHasi padora no reme
BEKTOPHASA AJITEBPA U AHAJIUTUYECKAA TEOMETPUSA

BUJIET Ne 4

1. Haiitu BekTOp ¢, 3Has, 4YTO OH MEpPHEHAMKYIsIpeH Bektopam a={2;3;-1} u
b=i-2j+3k, u ynosnerBopsier ycnosuio c:(2i-j+k) = - 6.
2. Halit 00beM TpeyroJibHOW MHUPaMHIIbI, BEPIIMHBI KOTOPOW HAXOISATCS B TOYKAX
A(2; 0; 0), B(0; 3; 0), C(0; 0; 6), D(2; 3; 8).
3. Ha ocu opauHaT HalTH TOYKY, paBHOYyAaaeHHYI0 oT Touek A(1; -3; 7) u B(5; 7; -5).
x=1t—2;
4. HaliTi yriibl MEXIy IpssMbIMU [ = x;E SRpAL S z; ul:s y=t+3;

- X z=+2t—5

5. CocTaBuTH YPaBHCHUC ITIIIOCKOCTH, HpOXOI[SII]_[eﬁ qUepe3 ABC MPAMBIC
x—2 y+1 =-3 x-1 y—-2  =+3

3 2 —2 3 2 —2
6. Touku A(1;2) m C(3;6) ABAAIOTCS MPOTHUBOMOJOXHBIMA BEpITUHAMHU KBaapaTa
ABCD. CoctaBut ypaBHeHuE ero nquaronanu BD.
7. TlpuBectr ypaBHeHHe Kpupok 36x* —4y? —72x + 16y — 88 = 0 x kaHOHMYE-
CKOMY BHUJLy U ITOCTPOUTH KPUBYIO.



5 PEKOMEHAYEMAA JINTEPATYPA

1. Ocnosnas numepamypa

1. Yautun I''M. Kypc nekuuii mo BeICHIEH MAaTeMaTHKE [ DNEKTPOHHBIN pecypc]:
yaeOHoe mocobue miis Bry3oB / M. Vmutun, A .H. I'onuapos. — 2-e uzn.; [OY BIIO
«JorHTY». — 5 M6. — Jlonenx: JJOHHTY, 2011. - 1 ¢aitn. — Cuctem. TpeboBaHuUs:
Acrobat Reader. — Pexxum noctyma: http://ed.donntu.org/books/met/cd747.pdf. — 3arm. c
dKpaHa.

2. Beicmas Matematrka [ DJIeKTpOHHBIN pecypc]: yueOHoe mocobue [B 2 u.]. U.1/
A.B. Aaxunos, I1.A. Beapmucos, FO.A. Pemeraukos. — 2-¢ u3n.; ®I'bOY BO «YnbsaH.
roc. TeXH. YH-T». — 2 M0. — YuesroBck: Yal'TV, 2011. — 1 ¢aiin. — Cuctem. TpedoBa-
Hus:  Acrobat Reader. - ISBN  978-5-9795-0898-6. Pexum  nmocryna:
http://ed.donntu.org/books/19/cd9336.pdf. — 3ari. ¢ skpana.

3. Bricmias maTematuka [DIeKTpOHHBIN pecypc]: yuebHoe nocodue [B 2 4.]. .2 /
A.B. Aukwnnos, I1.A. Beaemucon, FO.A. PemernukoB. 2-¢ uza.; ®I'bOY BO «Yiapsan.
roc. TexH. yH-™». — 2 M6. — VYaesHosck: Yal'TVY, 2011. — 1 ¢aitn. — Cucrem.
TpeOoBanus: Acrobat Reader. — ISBN 978-5-9795-0899-3. Pexum pgoctymna:
http://ed.donntu.org/books/19/cd9335.pdf. — 3arm. ¢ sxpana.

4. IlpakTHKyM 110 BBICIIEH MaTteMaTHKe [ DJIEKTpOHHBIN pecypc]: yuyeOHOe moco-
oue: (I CTYIeHTOB TEXHUYECKUX crienuanbHocTel) / coct.: H.B. A3aposa u np. ; mox
pea. I'M. Ymutuna, I'OY BIIO «JIonHTY». — 2 M6. — Jonenk: JlouHTVY, 2016. — 1
¢aitn. — Cucrem. TpeboBanusi: Acrobat Reader. — Pexum gocryma:
http://ed.donntu.org/books/cd5004.pdf. — 3arm. ¢ 3kpaHa.

II. /lononnumenvnan aumepamypa

5. Yiutun, I'M. Kpatkuii Kypc BbICIIEH MaTeMaTHKHU [ DJIEKTPOHHBIN pecypc]:
yaeoHoe nocooue s cryaentoB / . M. Yautun; TOY BIIO «JlonHTY». — 4 M6. -
Houeuk: I'OY BIIO «lonHTVY», 2018. — 1 ¢aiin. — Cuctem. tpeboBanusi: Acrobat
Reader. — Pexxum noctyna: http://ed.donntu.org/books/19/cd9396.pdf. — 3arun. ¢ skpana.

6. Kynpssues, JI.J[. Kpatkuii kypc MaTeMaTH4eCKOTO aHaiu3a [IIEKTPOHHBIN
pecypc]: Yuebnuk: [B 2 1.]. T. 1/ JI.JI. KynpsiBues — 4-e uzn., nepepad.; Mocksa: «Du-
3UKO-MaTremMaTudeckas nureparypa» — 4 MO6. — Mocksa: ®U3MATIJIINUT, 2015. — 1
daiin. — CucrteM. TpeboBanus: Acrobat Reader. — ISBN 978-5-9221-1585-8. Pexum no-
crymna: http://ed.donntu.org/books/19/cd9526.pdf. — 3ar. ¢ sxpana.

6 YYHEBHO-METOANYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

Y4eOHO-MeTOAUYECKHE U3IaHNs, pa3padoTanHbie B [lonHTY:

1. YVautun I''M. Kypc nekiuii mo BbICIIEH MaTeMaTHKE [ DIEKTPOHHBIN pecypc]:
yaeOHoe nmocobue miisa Bry3oB / M. Vimurun, A .H. I'onuapos. — 2-e uzn.; [OY BIIO
«JorHTY». — 5 M6. — Jlonenx: JJOHHTY, 2017. - 1 ¢aitn. — Cuctem. TpeboBaHuUs:
Acrobat Reader (noctyn uepe3 TuyHbI KAOMHET CTYACHTA).

2. [IpakTuKyM 1O BBICIICH MaTeMaTUKe [DIEKTPOHHBIN pecypc]: yueOHoe moco-
oue: (11 CTYJICGHTOB TEXHUYECKHUX crenuanbHocTel) / coct.: H.B. A3apoBa u 1p. ; non
pea. I'M. Vimrtuna; TOY BIIO «JlonHTY». — 2 M6. — Jlonenk: JouHTY, 2017. — 1
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