MUWHUCTEPCTBO OBPA30OBAHUS U HAYKU
JIOHELIKOM HAPO/IHOM PECITYBJIMKU
I'OCYIAPCTBEHHOE OBPA3OBATEJIBHOE VUPEXEHUE
BBICIHIEI'O [TPO®ECCHUOHAJIBHOI'O OBPASOBAHU S
«TOHELIKMI1 HAITUOHAJIBHBI TEXHUYECKNI YHUBEPCUTET)

PABOYAS ITPOI'PAMMA JUCHUILJIMHBI
b1.0.04 Briciras matemaTuka

(KOl 1 HAMMEHOBAHHE JAUCLUIUIMHBI COIIACHO Y4eOHOMY ILIaHy)

Hanpagnenue noarotoBku: 18.03.01 XuMuueckas TEXHOJIOTHS

(KO ¥ HAMMEHOBAHHE HAMPABICHHS IOATOTOBKH / CHELHATHHOCTH)

Hampasnennocts (mpodpmib):  XuMHUYECKas TEXHOJIOTUS MPUPOTHBIX SHEPTOHOCH-
TEJIEN U YIIIEPOJHBIX MaTEPUATIOB

(HanMeHOBaHHe PO / MATUCTEPCKON MPOrPaMMBI /CIIeIUATA3aIIH)

[Tporpamma: OakayiaBpuaT
(OakanaBpHaT, MarucTparypa, CelUaIuTeT)
®dopma 00ydeHUsI: OYHasi, 3a09Has
(0uHas, 3209HAL, OIHO-3a09Has)
dopma oOydIeHUS: OuHas 3aoyHas
Cemectp(bl) 12 12
OO61rast Tpy10EMKOCTBD B 3.€./9acax 9/324 9/324
KonrtakTHas padoTta (4yac.), B TOM YHCIIE: 144 28
JeKIuu (Jac.) 51 6
nabopaTopHbIe paboTHI (Jac.) 85 0
pakTHUeCcKHe (CEeMHUHAPCKUE) 3aHsATHUs (4ac.) 0 10
CamocTtosiTenbHas paboTta (4ac.), B TOM YHCIIE: 108 242
KypCOBOI MPOeKT (paboTa) (cemecTp/gac.)
Kontpons (3x3ameH, dac./3a4€T) AK3aMEH, | JK3aMEH,
72 54

Jonenk, 2023 r.



Pabouas nporpamma AuCHUIIIMHEI «Bhiciias MaTeMaTrKa» COCTaBJIEHA B COOTBET-
CTBUM C Y4e€OHBIMU IUIaHAMH TIO HamparieHuto noArotoBku 18.03.01 Xumwuueckas
texHosorusi (Hanpasinennocts (mpoduiab) — XuUMHUYECKas TEXHOJOTHS MPHPOTHBIX
HPHEProOHOCHUTEIICH U YIIIEpOAHBIX MaTepuanoB) s 2023 rojna mpuéma Mo OYHOU U 3a-
ouHOU (popMam OOydeHHUSI.

CocraBuTens:
3aB. ka(. «Bricias matematuka umenu B.B. Tlakay,

KaH[. u3.-MaT. HayK, JIOLEHT 2 -t/ / H.II. BoarukoBa
. o

(mommuces)  (D.M.0.)

PabGouast mporpamma paccMOTpeHa MW TPHUHATA HAa 3acenaHud Kadeaps
«BprIciias matematuka uM.B.B.I1akay.
[Iporoxoin ot « 15 » mapta 2023 roma Ne 8

3aBenyromuii kadeapoi %L/} e Bomukosa H.II.
(mofiuch) (®.11.0.)

CornacoBaHo ¢ BeimycKarouiei kadenpoit "XuMuueckass TEXHOJIOTUS TOIUIMBA".

- .
3aBenyronuid kadenpoit A Al e /  W.I'Jlenosen
(moxmuck) (©.1.0)

Pabouas nmporpamMma omo0peHa yuyeOHO-MeToanueckoii komuccuein 'OYBIIO
«JIOHHTY» o nanpasnenuto noaroroBku 18.03.01 «Xumuyeckas TEXHOJIOTHS.
[Iporokon ot «24» mapra 2023 roma Ne 3

4 //.<.:’
I[Ipencenarens 7, /%Af [TamoBasnor B.B.

(TIoamHCh) (®.1.0.)
Pabouast mporpamma mpoasiena st 20 roja npuéMa Ha 3aceaHuM Kadeapbl
«Bpicimiasg marematuka umenu B.B. [Takay.
[IpoTokon OT « » 20 roma Ne

3aBenyromuii kadeapoi

(moamuce) (®.1.0.)

CornacoBaHo C BBIITyCKaroIiei kadeapoit « XuMudeckasi TEXHOJIOTHS TOTLITUBAY.
3aBenyromuii kadeapoi

(oamuce) (®.1.0.)
PabGouass mporpamma mpoajaena s 20 roga mpuéMa Ha 3acelaHuu Kadeapbl
«BpIciias marematuka nmenu B.B. I1akay.
[IpoToKOII OT « » 20 roga Ne

3aBenytomuii kadenpoit

(monnuce) (®.11.0.)



CornacoBaHo ¢ BbITycKaromiei kapeapoit « Xumuueckasi TEXHOJOTHUS TOTLIIBAY.
3aBenytromuii kadenpoi

(moamuce) (©.1.0.)
Pabouas mporpamma mpoasieHa misa 20 roga mpuéMma Ha 3acedaHuM Kadeapbl
«BpIcuras maremarnka nmenu B.B. [1akay.
[IpoTokon OT « » 20 roma Ne
3aBeayromuii kadeapou
(moamucse) (®.1.0.)

CornacoBaHo C BbIITycKaromiei kadenpoit « XuMuueckasi TEXHOJIOTUS TOILITUBAY.
3aBenyromuii kadeapon

(Tmoamuch) (©.11.0.)

Pabouast mporpamma mpoasiena st 20 roja npuéMa Ha 3aceIaHuH Kadeapbl
«Bpicimias marematuka umenu B.B. [1akay.

[IpoTokon OT « » 20 roma Ne

3aBemyromuii kadeapou

(moanuce) (®.1.0.)

CoracoBaHo C BhIITycKaromiei kadenpoit « XuMuueckasi TEXHOJIOTHS TOTLTUBAY.
3aBeayromuii kadeapou

(moamuce) (®.1.0))



1. OFBEKT, IIEJIb U 3AJTAYU OCBOEHUA JTNCHUIIJINHBI

JlucuuIiuinHa paccMaTpUBaeT BOIMPOCHI MCCIENOBAHUS W PEIICHUS MaTeMaThde-
CKHX 3aJ]a4, HHTEPIIPETALNH NOJIYYEHHBIX AHATUTUYECKH PE3YyJIbTATOB.

Lenpro yueOHOW AUCIUIUIMHBI ABJSETCSA: YCBOCHUE (QYyHIAMEHTAIbHBIX 3HAHUM B
00JIaCTH MAaTEMaTHKH, OCBOEHHWE METOJIOB M CIIOCOOOB pEIIEHUS MAaTEMaTUYECKUX 3a-
Jla4y, Pa3BUTHUE JIOTUYECKOTO U AITOPUTMHUYECKOTO MBILIUIEHUS, OBJIAJEHUE OCHOBHBIMU
METOJIaMHU UCCIEIOBaHMs, MPUOOPETECHNE YMEHUS HCIOJIb30BaTh MaTeMaTUUYECKHUI arm-
rapart IIpy PEIICHUU IPUKIIAIHBIX U HAYYHBIX 33]1a4.

JIucuMIUIMHA CTaBUT 3aJa4M: HAYYNTh CTYJAEHTOB TEXHUKE BBIITOJIHEHUS MaTeMa-
TUYECKHUX ONEpAlil, pEIICHUIO TUIIOBBIX 3a7a4, a TaKXKe 3a/]a4, CIIOCOOCTBYIOIIMX pa3-
BUTHUIO Ha4aJbHBIX HABBIKOB HAYYHOT'O MCCIIEOBaHUS (BBIOOPY METO/a MCCIIEIOBAHMUS,
pa3paboTKe MaTeMaTUYECKOM MOJIENH MPoLiecca, TOBEACHHUIO PELICHHS 3a7auu J0 MpakK-
TUYECKOTO PE3YJIbTaTa, OIEHKE MOPSAKOB BEIUYMH M MPABIONOJI00HOCTH KOHEYHOTO
pe3ysbTaTa, HHTEPIPETAUH TTOTyYSHHBIX aHATUTUICCKUX PE3yIbTaTOB); Pa3BUTh yMe-
HUS JIOTUYECKU MBICIHUTD, OTIEPUPOBATH C aOCTPAKTHBIMU OOBEKTAMH U OBITH KOPPEKT-
HBIM B yNIOTPEOJICHUN MATEMAaTUYECKUX MOHATUI U CUMBOJIOB JUIsl BBIPAXKEHUSI KOJINYe-
CTBEHHBIX U KaYE€CTBEHHBIX OTHOILIECHHM, CAMOCTOSATEIBHO I10y4aTh JAOIOJHUTEIIbHbBIC
3HaHUS MO JUCLUIUIMHE, MPUMEHSITh CIHPAaBOYHHUKH, TaOJIUIbl, COBPEMEHHBIC MAKEThI
nporpamm; c(hOpMHUPOBATH y CTYAEHTOB HABBIKM MCIOJIb30BAaHUSI TPUOOPETEHHBIX 3HA-
HUH B TPO(PECCUOHAIbHO-TIPAKTUYECKOM €SI TEIbHOCTH.

B pesynbrate 0CBOEHUS TUCHUILUIMHBI CTYAEHT JOJIKEH

3HATh:

— OCHOBHBI€ MMOHATHA BbICIIEH MATEMATUKH, UX CUMBOJIUKY U 0003HAUYEHHUS;

— OCHOBHBIE€ (POPMYJIBI BBICIIEH MATEMATHKHU U MIPABUIIA UX IPUMEHEHMUS;

— METOJBI PEMIEHUS CTaHIAPTHBIX 3a/]1a4;

— METOJBbI YUCJIEHHBIX PACYETOB U UX PEAIM3ALMIO HA KOMIIBIOTEPE.

YMETh:

— CBOOOJHO MOJIb30BaThCs (HOPMYJIaMU BBICIIEH MaTEMaTHKU;

— WCIIOJIb3Ys 3HAHUSA 10 JUCUUILIMHE, PelIlaTh CTAaHIAPTHBIC 3a1a4u;

— BBISICHUTh T€OMETpUYeCKUil ((hU3MUeCcKuil) CMBICI MapaMeTpoB 3a7a4u, IIPoBe-
CTH OOILMI aHaJIN3 MOJIyYEHHBIX PE3yJIbTaTOB;

— HCHOJIb3Ys CIIPABOYHYIO JIUTEPATypy M ONUPAsACh HA MOJIYYEHHBIE 3HAHUSA, CO-
3/1aBaTh MAaTEMAaTUYECKUE MOJIENIH U CAMOCTOATEIIBHO UCCIIEIOBATH UX.

BJIAJICTh:

— METOJIaMH JIMHEWMHOW aireOpbl, BEKTOPHOUM anreOphl U aHATMTUYECKON reoMeT-
pUH, MAaTEMATUYECKOr0 aHAJIN3a, TEOPUHU AU depeHIInaTbHBIX YPABHEHHI;

— HAaBbIKAMHU IIPUMEHEHUsS COBPEMEHHOI'0 MAaTEMAaTHYECKOIO MHCTPYMEHTapus
JUISL PELEHUs TPUKIIAIHBIX 33/1a4.

[lepeunciennble pe3yiabTaThl 0OyUEHUs SBISIOTCS OCHOBOW JUIsl (POPMUPOBAHUS
CJIEAYIOIIMUX KOMIIETCHIINM:

- CIIOCOOEH UCMOJIb30BaTh MaTeMaTu4eckue, (pusnueckue, PU3NKo-XUMUYECKUE, XUMU-
YeCKHMe METOIbI JIS PEIIeHus 3a1a4 npodeccuonanbuoi aestensHoct (OITK-2).



2. MECTO JUCIUITJINHBI
B OCHOBHOM OBPA30OBATEJIBHOUIIPOTPAMME

JlucuuiuinHa OTHOCHUTCS K 00s3aTenbHOM 4yacT bioka 1aucuumimH ydeOHOTro

IJ1a”Ha.

basupyercs Ha 3HAHUAX, YMEHHSIX U HaBbIKaxX, KOTOPbIE CTYACHT MPUOOpEN MpH
OCBOEHUU KypCa MATEMATUKHU CPEIHEM IIKOJIBI.

3HaHUA ¥ yMEHHUs, TPUOOPETEHHBIE MPU OCBOCHUU JTaHHOW AMCIMILUINHBI, peaiu-
3YIOTCSl CTYJCHTOM TpH M3ydeHHH TuciumuinH: «MapopmaTukay, «Dusznkay, «AHamu-
TUYeCKass XUMHUA U (U3UKO-XUMHUYECKHE METOAbl aHanuza», «lIpuknaaHas MexaHHKa
XUMHUYECKOTO 000PYIOBaHUMD», «DIEKTPOTEXHUKA U OCHOBBI AJIEKTPOHUKHU», MPHU BbI-
NOJIHEHUM HAy4YHO-HCCIIEIOBATENIbCKOM pabOThl M MPOXOXKAECHUU TOCYAApCTBEHHOU

WTOTrOBOM aTTcCTaluu.

3. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI

3.1. Pacnipenesienne y4eOHbIX 4YaCOB M0 TeMaM JUCHUIUIMHBI M BUIAM 3aHATHI

KomnnuectBo yacos
(ounas / 3a04yHas hopma)

HaunmenoBanue tem
(comepxaTenbHbIX MOJTyJIEH) B B Tom 1mene
cero Jlexuum Hpaxr. Jlabop.| CPC
(ceMuH.)
CemecTp nepBbiii/ mepBbIii

Tema 1. Jluneiinas anreOpa 29 /32 6/1 8/1 -/ - 15/30
Tema 2. BexropHas anredpa 25 /32 4/1 6/1 -/ - 15/30
Tema 3. AHanuTHYEeCKast TEOMETPHS 30/41 6/0 9/1 -/ - 15 /40
Tema 4.BBenenve B MaTeMaTHUECKUN aHAIHN3 30/32 6/1 10/1 -/- 14 /30
Tewma 5.[{udpepennmanibHOE NCUUCTICHIE 44 |37 12/1 18/2 -/ - 14 /34
Koumaxmnas paboma (0Oononnumenvuas,) 4/6

Hroro no BuaaM 3aHATHiH 158/174 | 34/4 | 51/6 | -/- | 73/164
Konmpons 36/18

Cemectp BTOpOIi/ BTOpO#

Tema 6. HeonpeieneHHbIi HHTETpa 24 /335 | 4/0,5 8/1 -/- 12 /32
Tema 7. OnipesiesIeHHBIH HHTETPA 271335 | 5/0,5 10/1 -/- 12 /32
Tema 8. IuddepeHnnanbHbie ypaBHEHUS 35/35 8/1 16/2 -/ - 11/32
Konmaxmmnas paboma (0ononnumenvuasi) 416

Hroro no Buaam 3aHsATHI 86 /102 17 /2 34/4 | -/- | 35/96
Konmpono 36 /18

Hroro: 324/324 | 51/6 | 85/10 | -/- | 108/260

(I)opanOBaHne KOMHeTeHHHﬁ B peE3yJjbTaTeC 0CBOCHUA TEM NUCIHUIIJIMHBI

Komnerenuuu

Tembl AUCHUIIJINHBbI, HAIICJICHHbIC HA Bpraﬁ()TKy KOMIICTECHII N

OIIK-2

Temsr 1- 8




3.2. Jlekuun

Tewma 1.Jlunetinasn anceopa.

ConepxaHue Tembl 1:

Matpuupl ¥ onepauuy HajJ HUMHU. 3allUCh CUCTEM JIMHEHMHBIX anreOpandyecKux
ypaBHEHUH MpH nomolu Matpul. Onpeaenurend U ux cBoiicTBa. [IpumeHeHue omnpe-
JEUTENIed K PEHICHUI0 CHCTEM JIMHEMHBIX anreOpandyeckux ypaBHEHU. Dopmyiibl
Kpamepa. OOpaTtHast MmaTpuna. PemieHune cucreM JHHEHHBIX alreOpandyeckux ypaBHe-
HUIl MaTpu4yHbIM MeTotoM. OOLuil ciydail CUCTEM JIMHEWHBIX alre0panyeckux ypas-
HeHnil. Teopema Kponekepa-Kanemmu. Meron ['aycca pemennst CHCTEM JIMHEMHBIX all-
reOpanueckux ypaBHEeHUI. OJTHOPOIHBIE CUCTEMBI.

Jlureparypa k teme 1:[1,3.4].

Tewma 2. Bekmophas ancebpa.

CojnepxaHue TeEMBI 2:

Bekropsl. JInHelHbIe onepanuy HaJl BEKTOpamMu. JIMHEHAas: 3aBUCUMOCTh U He3a-
BUCUMOCTh BEKTOPOB. bazuc. [Ipoekuust BekTopa Ha ock. [IpsamoyronapHas cucrema Ko-
opauHat. CrnocoOsl 3aanusi BekTopa. CkaasipHOE, BEKTOPHOE M CMEIIAHHOE MPOU3BE-
JICHUE BEKTOPOB: OIPEAECICHUE, CMBICII, CBOMCTBA, BBIYUCICHUE B JEKAPTOBBIX KOOPIH-
HaTax, MPUJIOKECHUS.

Jlureparypa k Teme 2:[1,3.4].

Tema 3. Anarumuueckasn 2ceomempus.

CopepxaHne TeMBbI 3:

VYpaBuenue nosepxHoctu. Cdepa. ILnockocts. BzauMHoe pacnonokeHue mioc-
kocrel. [Ipsmas B mpoctpancTBe. B3auMHOE pacnonokeHre NpsiMbIX B IPOCTPAHCTBE.
B3auMHoe pacronokeHre IpsMoil ¥ INIOCKOCTH B IPOCTPAHCTBE.

[Ipsamas Ha mockoctu. Kpuseie Broporo nopsaka. Kanonndeckne ypaBHeHUs
OKPY>KHOCTH, 3JIUIICa, TUunepOoibl ¥ napaboiisl. [lonspHas cucremMa KOOpAUHAT.

Juteparypa k Teme 3:[1,3.4].

Tema 4. Beeoenue 6 mamemamuyeckuil AHaIu3.

ConepsxaHue TeMbl 4:

[TocrosinHble ¥ IEpeMeHHble BenunHbl. DyHK1MA. YnucnoBble Mociaea0BaTEIbHO-
cTy U ux npenensl. [Ipegen pyHknuu B Touke U Ha OeckoHeyHOCTH. CBOMCTBA PYyHK-
U, UMEIOIIUX KOHEYHBIC Mpeseabl. becKoOHeUHO Masble U OECKOHEYHO OOJIbIINE
dbynkuuu. CpaBHeHHe OeckoHeuHO MaibiX. HeompenenenHoctu u ux packpeitue. Ilep-
BBI U BTOPOM 3aMeUaTelIbHbIE TPEAEIIbI.

HenpepblBHOCTh (DyHKIMI B TOYKE U HA TPOMEKYTKe. HenmpepbIBHOCTh 3iieMeH-
TapHbIX GyHKIMHA. TOUYKHU pa3pbiBa PYHKIMI U X KiIaccuUKaIus.

Juteparypa k Teme 4:[1,3.4].

Tema 5. Jlugpghepenyuanvroe ucuucnenue.

ConepxaHue TEMBI S:

[TpousBognas pyHkuu. ['eoMeTprdecKuii 1 MEXaHWYECKUM CMBICT TPOU3BO/I-
HOU. YpaBHEHMs KacaTeIbHON U HOpMaJiM K KpuBOil. OCHOBHBIE MpaBuiia U (GOPMYIIbI
mupdepenunpoBanus. [IponsBoaHas HESIBHOM M MapaMEeTPUUYECKU 33JJaHHON (QYHKIHUU.
[TpousBoansie BbicImx TopsnkoB. luddepennuan ¢ynkiuu. Teopembr Poimms, Jla-
rpanxa, Kommu. IIpasuso Jlonutans. MOHOTOHHOCTh PYHKIIMH. DKCTPEMYMBI (HE00XO-
JTMMOE U J0CTaTO4YHOE ycioBus). Hambosbliee 1 HauMeHblllee 3HaYeHUs! (PYHKIIMU Ha




npoMexyTKe. BoITyKI0cTh U BOTHYTOCTh Tpaduka GpyHkiuu. Touku neperunda. Acumi-
TOTBI INIOCKUX KpUBbIX. O0IIas cxema uccieoBaHus GyHKIMH U MOCTPOCHUS rpaduka.

@OyHKIMM HECKOJBKUX NepeMeHHbIX. [Ipeaen u HenpepblBHOCTH. YacTHbIE po-
H3BOJHBIC MepBoro nopsaka. duddepermupyemocts 1 noiaubiid auddeperiman GpyHk-
mun. [lpomsBognbie muddepeHnuans BeIcUX TOPsAAKOB. [IpousBomHas CIOXHOM
byHkIuH, QyHKIMH, 3a1aHHON HesiBHO. [Ipon3BonHas mo HampaBiaeHHIo, TpaaueHT. Ka-
caTesibHas IJIOCKOCTh U HOpMallb K MOBEPXHOCTU. DKCTPEMYMbl (PYHKIMN JBYX Iepe-
MeHHbIX. HeoOxonmMoe u J0OCTAaTOYHOE YCIOBHSI CYIIECTBOBAHUSA HKCTpPEMyMa.
Haubonbiiee u HanMeHblee 3Ha4eHus (PyHKINU B 3aMKHYTOM 00JIaCTH.

Jlureparypa k teme 5:[1,3.4].

Tema 6. Heonpeoenennwiii unmezpain.

CoxepxaHue TeMBI 6:

ITepBooGpaznas ¢hyukiuu. HeornpeneneHHbIit HHTErpai U ero cBoiicTea. Tadmuiia
HEOIPEAEICHHBIX UHTErpAIOB. HenmocpeiCTBEHHOE MHTErpUpOBaHUE. 3aMeHa IepEMEH-
HOoHU. MHTErprpoBanue no 4dactsaMm. MHTerpupoBaHue BBIpaKEHHM, COAEPKAIIUX KBal-
paTHBIN TpexwieH. MHOTOYJIEH U ero KopHH. HTerpupoBaHue pallMOHAIBHBIX TpOOEH.
HMHTerpupoBaHue TPUTOHOMETPUYECKUX BBIPAKEHUN. YHUBEpCalIbHAs TPUTOHOMETPU-
yecKas IOJCTaHOBKa. MIHTEerprupoBaHre HEKOTOPBIX UPPALUOHAIBHOCTEN. TPUTOHOMET-
PUYECKUE TIOJICTAHOBKH.

Jlureparypa k Teme 6:[1,3.4].

Tema 7. Onpeoenennsiii unmeepann.

ConepxaHue TEMBI /:

OmnpeneneHHblil HHTErpai u ero cpoiicrea. @opmyna Heiorona — Jleitbuuia. Me-
TOJbI BBIYUCIICHHS ONPENIETIEHHOrO HHTErpaa.

Brluucnenue miomanei miockux (Gpuryp, IauHbl Ayry IIOCKON KpuBOM. Beruuc-
JeHre 00bEeMOB U IIOLIAAEH MOBEPXHOCTHU TEJ BPAIICHHUS.

Heco6ctBennsie unterpainsl | u Il poga. [Ipuznaku cxoaumMocTH.

Jlureparypa k Teme 7:[1,3.4].

Tewma 8. Jugpghepenyuanvhvie ypasnenus.

CoxepxaHue TeMbl 8:

Huddepenunansubie ypaBHeHud. OOume nousatus. Juddepeninmanbabie ypas-
HEHUS MEPBOIo MOPSAKA: C pa3AeIAIOIIMMUC IEPEMEHHBIMU, OJJHOPOIHBIE, TUHEHHBIE,
bepnyum.

HuddepennmansHbie ypaBHEHUS BBICIIUX MOPSIAKOB. Y paBHEHUS, TOMYCKAIOIINE
NMOHWXKEHUsT Topsaka. JluHelHnble nuddepeHunalbHble ypaBHEHUSI 71-TO TOpPSJIKa.
CBoiicTBa pelICHHI JTUHEHHBIX OJHOPOAHBIX YpaBHEHUH n-TO mopsanka. JluneliHas 3a-
BUCHMOCTh M HE3aBUCUMOCTH cHCTeMbl (GyHKumid. Omnpenenurens BpoHCKOTO U €ro
cBoiicTBa. CTpyKkTypa 00I11Iero peneHus: JMHEHHOro 0JHOPOAHOr0 AU epeHInanbHO-
ro ypasaenus (JIOAY). JIOJY BToporo mnopsjka ¢ MOCTOSHHBIMH KO3(h(UIIMESHTAMH.
CtpykTypa OO0IIEeTro pelieHus TUHEHHOTO HEOHOPOIHOTO MU(DPEpEeHIIMATIBHOTO YpaB-
nenus (JIHAY). JIHY BToporo mopsaka ¢ HOCTOSHHBIMUA KO3 (UIIMCHTaAMHU U TIPaBOii
YacThIO CHEUUAIbHOrO BUAA. MeTo/a Bapualuyd MPOU3BOJIbHBIX MOCTOSHHBIX. CHCTEMBI
nuddepeHnanbHbIX ypaBHeHU. HTErpupoBanre HOpMAJIbHBIX CUCTEM.

Jlureparypa k Teme 8:[1,3,4].

3.3. [IpakTnyeckue (CeMHHAPCKHE) 3aHATHUS



No OO0newMm,
1/ Tema 3aHsTHS qac. Jlurepa-
I (oyH./3204H.) Typa
CemecTp niepBblii / IepBbIii
1 | HelictBusa Haj matpuiiamu. BelumciieHue ompenenuTe- 2/0 2,5,6
Jeil.
2 | Pemenne cucteM JNMHEWHBIX anreOpanmdecKuX ypaBHE- 2/0,5 [2,5,6]
Huii (CJIAY) metonom Kpamepa.
3 | Pemmienne CJIAY MaTpuyHBIM METOJIOM. 2/0 [2,5,6]
4 | Teopema Kponekepa-Kanemnu. Pemenue CJIIAY wmeto- 2/0,5 2,5,6
oM ["aycca.
5 | CriocoOnI 3a71aHUsI BEKTOPOB U JIEHCTBUS HAJl HUMH. 2/0,5 [2,5,6]
6 | CxamspHOE, BEKTOPHOE M CMEIIAHHOE TTPOU3BEICHUE 4/0,5 [2,5,6]
BEKTOPOB.
7 | Il;mockoCTh | IpsiMasi B IPOCTPAHCTBE. 4/1 [2,5,6]
8 | IlpsiMast Ha MIIOCKOCTH. 4/0 [2,5,6]
9 | KpuBsie BTOporo nopsika. 1/0 [2,5,6]
10 | Berunciienue mpeaenoB. PackpbeiTue HeompeaeneHHO- 4/0,5 25,6
CTEH.
11 | IlepBbIit 1 BTOPOI 3aMeYaTelIbHbIC TPEICIbI. 4/0,5 [2,5,6]
12 | HenpepbIBHOCTH (DYHKIIHH. 2/0 [2,5,6]
13 | [IponsBogHas GyHKIMU. BeraucieHne Mpon3BOIHBIX. 4/0,5 [2,5,6]
14 | PackppITHE HEOMPEIEICHHOCTEH C MOMOIIBIO TIPaBHIIa 2/0 [2,5,6]
Jlonurasns.
15 | MOHOTOHHOCTH (PYHKIIUU. DKCTPEMYMBbI. BBIMyKIOCTh U 4/0,5 2,5,6
BOTHYTOCTh rpaduka ¢pyHkiuu. Touku neperunoda.
16 | [lonHoe uccnenoBanust GyHKIUU U TOCTpOSHUE Tpadu- 2/0,5 [2,5,6]
Ka.
17 | ®yHKIIMM HECKOJIbKUX TMEePEeMEHHBbIX. YacTHbIE MPOU3- 4/0,5 [2,5,6]
BojHble. Juddepenunansl. IlpousBogHas ClIOXKHOU
¢ynkuuu. IlpomsBonHas (yHKUMM, 33JaHHON HESBHO.
[Tpon3BoHas IO TAHHOMY HAMPABIICHUIO, TPAIUCHT.
18 | DxcTpemyMbl GyHKIMM IBYX TiepeMeHHbIX. Hanbombiee 2/0 2,5,6
U HaWMEHbIllee 3HauYeHUs (DYHKIMH B 3aMKHYTOM oOja-
CTH.
Bcero yacoB 3a nepBblii ceMecTp 51/6
CemecTtp BTOpPO¥ / BTOpOI
1 | Tabnuunble nHTErpanbl. HemocpenctBeHHOE UHTETPUPO- 4/0,5 2,5,6
BaHWE. 3aMEHa TIEPEMEHHOW B HEONPEICICHHOM HHTe-
rpajie. laTerpupoBanue no 4actsim.
2 | UaTerpupoBaHne BBIPAKECHUN, COJCPXKAIIUX KBaJpaT- 1/0,5 [2,5,6]
HBIW TPEXYJIEH.
3 | MaTerpupoBanme parmoHaIbHBIX IPOOCH. 1/0 2,5,6
4 | MaTerpupoBaHrie TPUTOHOMETPUUECKUX BhIPAKEHUMH. 1/0 2,5,6
5 | HTerpupoBanue HEKOTOPBIX UPPAIIMOHATLHOCTEH. 1/0 [2,5,6]




6 | BerunciaeHue onpeeieHHbIX HHTETPaioB. 4/0,5 [2,5,6]

7/ | Beruucnenue miomaneid miockux ¢Guryp, IIMHBL TyTH 2/0,5 [2,5,6]
TJIOCKOW KPUBOM.

8 | Beluucinenue o0bEMOB M IUIOMIAACH MOBEPXHOCTEH Tel 2/0 25,6
BpaIeHusl.

9 | HecobcrBennnie naTerpatts | u Il pona. 2/0 [2,5,6]

10 | Auddepennmanbaple ypaBHEHUS IIEPBOTO MOPSIIKA. 4/1 [2,5,6]

11 | Juddepennmanbubie ypaBHEHHST BTOPOTO MOPSAKa, J10- 2/0 2,5,6

[2.56]
IyCKAIOIINe MOHMKEHUS TIOPSIKA.
12 | JIOAY BTOpOro mnopsijaka ¢ MoCTOSTHHbIMU KO3 PuiineH- 2/0,5 [2,5,6]
TaMH.
13 | JIHJY BTOpOTrO mopsiika ¢ MOCTOSIHHBIMU KO3 puimeH- 6/0,5 25,6
TaMH U TIPaBOM YaCThIO CIEIHAIBHOTO BHaa. MeTton Ba-
pHUAI{ TPOU3BOJIBHBIX MIOCTOSTHHBIX.

14 | UnTerpupoBaHre HOPMAIBHBIX CUCTEM. 2/0 [2,5,6]
Bcero yacoB 3a BTOpoii cemecTp 34/4
HToro: 85/10

3.4. JlabopaTopHbIe padoThI
JlabopaTopHbie pabOThI IO TUCHUIIMHE HE MPETyCMOTPEHBI YIEOHBIM TIIIaHOM.

3.5. CamocTosiTesibHAs padoTa CTyAeHTA

No Buapl camocTosaTenbHOM pabOThl CTYIEHTA O06neM,

n/m yac.
(04H./3a04H.)

1 | M3ydeHue JEKIIMOHHOTO MaTepraia 53/100

2 | I[logroroBka K MpakTHUYECKUM 3aHSATHSIM 55/ 142

3 | [loaroToBka k mabopaTopHBIM paboTam -/ -

4 | BeimonaHenue KypcoBoro npoekta (36 gacoB) -/ -

5 | BeimonHeHne KypcoBoi paboThl (27 4acoB) -/ -

6 | BeimosiHeHNe WHIMBHUTYJIBHOTO 3a1aHKs (HE MEHee 9 9acoB) 0/18
Hroro: 108 / 260

3.6. KypcoBoii npoekT (pa6oTa), HHANBUAYAIbHOE 32/ IaHHE

KypcoBoii npoekT (padoTa) 1o AUCHUILIMHE YI€OHBIM TUTAHOM HE MPETYCMOTPEH.

BrinonHeHne WHAMBUAYAJIBHOTO 3aJlaHUs IO JAUCIUIUIMHE Y4YeOHBIM IIJIaHOM
JTHEBHOH (hOpMBbI OOYUEHHS HE TIPETYCMOTPEHO.

JIyist cTyIeHTOB 3a04HOM (hOpMBI 00YUEHUS 10 JUCITUIUTHHE «BhIciias maTemaTu-
Ka» MPEAYCMOTPEHO BHITIOJTHEHUE MHANBUAYATBLHOTO 3a1aHus (KOHTPOIHHOU pabOTh) B
MIEPBOM M BO BTOPOM CeMeCTpax. TemaTuka MHAWBUIYAJILHOIO 3aJaHUs CBs3aHa C Ca-
MOCTOSITEJIbHBIM BBITIOJTHEHUEM PacyeTHOM pabOThl MO TeMaM JUCIUIUIUHBI, KOTOPHIC
M3Y4aroTCsl CTYJICHTOM B COOTBETCTBUU C PEKOMEHI0BAaHHOM JIUTEPATYPOH.

O06beM y4eOHOM Harpy3Ku NpH BBIMOJHEHUM WHAWBUIYAIBHOTO 3aJaHus (KOH-
TPOJILHOM pabOThl CTYJIEHTA-3a04YHHMKA): B MIEPBOM ceMecTpe — 9 4acoB, BO BTOPOM cCe-
MecTpe 9 yacoB. 3ajlaHie Ha KOHTPOJIbHYIO pab0OTy BEIOMPAETCS CTYIEHTOM-3a04YHUKOM




B COOTBETCTBHH C YUCOHBIM ITOCOOMEM [2], COTIIACOBBIBACTCS C MPETOIaBATEIEM U BbI-
TIOJTHSIETCSL COTJIACHO METOAMYECKUM peKoMeHaanusM [2].

4. ®OHJ] OLIEHOYHBIX CPEJICTB

4.1. Kpurepuu U MIKAJbI J1JIsi HHTETPUPOBAHHON OLeHKH
YPOBHS C(POPMHUPOBAHHOCTH KOMITETEHIIMH

Cocmasnsowas Komnemenyuu — NOAHOMA 3HAHULL

—H)1e0ll YpoBeHb. HEBEPHBIE, HE apr'YMEHTUPOBAHHBIC, C MHOKECTBOM TPYOBIX OIIIH-
OOK OTBETHI HAa BOIPOCHI / OTBETHI HA JIBa BOMPOCA U3 TPEX MOJHOCTHIO OTCYTCTBYIOT;
yYpOBEHb 3HaHWH HUKE MUHUMAJIbHBIX TPEOOBAHHIA;

—MUHUMAIbHBLI YPOBeHb. TaHbl HETIOJIHBIC, HETOYHBIC M apT'YMEHTHPOBAHHBIC OTBETHI HA
BOIIPOCHI;, YPOBEHb 3HAHWH HI)KE MUHUMAJIBHBIX TPEOOBAHUM; JOMYIIICHO MHOTO T'PY-
OBIX OIIHOOK;

—NOpP0208blll YPOBEeHDb. TaHbl HEJOCTATOYHO TIOJIHBIC, TOUHBIE U apTYMEHTHPOBAaHHBIE OT-
BETHI Ha BOMPOCHI; TUIOXO 3HAET TEPMUHBI, ONPEJCICHUSA U TIOHATHS; OCHOBHBIC 3aKO-
HOMEPHOCTH, COOTHOIIEHUS, PUHITUIIBI; JOITYIIIEHO MHOTO HErpyObIX OIMHOOK;

— cpeOHuUll YpoBeHs. NaHbl JOCTATOYHO TOJHBIC, TOYHBIC U apTyMEHTHPOBAHHBIC OTBETHI
Ha BOIIPOCHI; B IICJIOM 3HAET TEPMUHBI, ONPEACICHUS W TOHSATHUS; OCHOBHBIC 3aKOHO-
MEPHOCTH, COOTHOIIICHHUSI, TIPUHIIUIIBI; TOMYIIEHO HECKOIBKO HETPYOBIX OMHOOK;

—NpPOoOBUHYMbIL YPOBeHb. TaHbBI TIOJTHBIC, TOYHBIC W apTyMEHTHPOBAHHBIC OTBETHI HA BO-
MIPOCHI; 3HAET TEPMUHBI, ONPEICICHUS U TTOHATHS, OCHOBHBIC 3aKOHOMEPHOCTH, COOT-
HOIIICHWS, TIPUHIIUIIBI; TOTYIIICHO HECKOJIBKO HErpyObIX OMMOOK;

—8bLCOKULL YPOBEHb. TAHBI TIOJIHbIE, TOYHBIC U apryMEHTHPOBAHHBIC OTBETHI HA BOIPO-
Chbl; 3HACT TEPMUHBI, ONPEACICHUS U TOHATHS, OCHOBHBIE 3aKOHOMEPHOCTH, COOTHO-
IIICHUS, PUHIIMIIBL, TOMYIIIEHO HECKOJIBKO HETOUYHOCTEH.

Cocmasnsowas KomMnemeHyuu — YMeHusl

—H)1e801 YPOBeHb. TIOJIHOE OTCYTCTBUE MOHUMAHUS METOAMKU PELIEHUs 3aJaud, AOIY-
IIEHO MHOKECTBO TpyOeHIIMX OomMOO0K / 3a/JaHUsI HE BBITIOJIHEHBI BOOOIIIE;

—MUHUMAJIbHBIL YPOBEHDb. Cl1ad0e MOHMMAaHUE METOAMKU PEUICHUs 3aJaud, JOMYIIEHBI
rpyOble OmMOKH; pelieHusi He OOOCHOBAHbI, HE YMEET HCIOJIb30BaTh HOPMATHUBHO-
TEXHUYECKYIO JIUTEPATypPy; HE OPUCHTUPYETCS B CHEUATIBHON HAYYHOU JTUTEPATYPE;

—NOPO208Yblll YPOBEHb. TOCTATOUHOE TOHMMAaHUE METOJUKU PEIICHUS 33[a4H, JOIYIICHbI
OIMOKM; peIIeHUs] He Bceraa 0OOCHOBAHbBI; YMEET MCIOJb30BaTh HOPMATUBHO-TEXHU-
YECKYIO JIUTEPATYpPy; C1a00 OPUEHTUPYETCS B CIICIIUAILHON HAYYHOM JINTEPaTypeE;

—CpeOHUll YpOoBeHb. B TIEJIOM TMOHUMAET CYTh METOAMKH PEIICHUS 3aJa4d, TOIYIICHBI
OIMOKM; pelIeHrusT He Bceraa OOOCHOBaHBI, yMEET WCIOJb30BaTh HOPMATHBHO-
TEXHUUYECKYIO U CICIIMAIIbHYIO HAYUHYIO JIMTEPATYPY;

—NpOoOGUHYMbIL YPOBEHB: B 1I€JIOM MOHUMAET CYyTh METOAMKHU PELLEHUs 3ajauu, JOIyIle-
Hbl HETOYHOCTH; CIIOCOOEH O0OOCHOBATh PEILEHUs; YMEET HCIOIb30BaTh HOPMATHBHO-
TEXHUUYECKYIO U CICIHAIbHYIO HAYYHYIO JINTEPATYPY;

—8bLCOKULL YPOBEHb. TIOHUMAET CYyTh METOJUKH PEIICHUs 3ajaud; CIOCOOEH 000CHOBATh
PEIICHUSI; YMEET HCIIOJIb30BaTh HOPMATHBHO-TEXHUYECKYIO U CICHUATBHYIO HAYYHYIO
JUTEpaTypy, NEPEIOBOM 3apyOeKHBIN OTIBIT.

COCI’}’ZQGJZ}ZIOWCZ}Z KomnemeHyuu — GlAO0EHUE HABLIKAMU



—HY1e60U YpOo6eHb. HE TPOJIEMOHCTPUPOBAT HABBIKM BBIMOJHEHHUS 337ad mpodeccuo-
HaJIBHOW HANpPaBIEHHOCTH; UCIIBITHIBAET CYIIECTBEHHBIE TPYTHOCTH MIPH BBINOIHEHUH
OTJICTbHBIX 3a/IaHU;

—MUHUMAILHBIL YPOGeHb. HE TPOJIEMOHCTPUPOBAT HABBIKM BBITIOJHEHUS Mpodeccuo-
HaJBHBIX 33]1a4; UCIIBITHIBAET TPYIHOCTH MPHU BHITIOJHEHUU OTAEIbHBIX 3aIaHUH;

—NOPO208bIll YPOBEHDb. BIAJIEET ONMBITOM FOTOBHOCTH K MPO(PECCHOHAIBHON JesTEIbHO-
CTH U Tpo(ecCHOHaTLHOMY CaMOCOBEPIIEHCTBOBAHUIO HA TTOPOTOBOM YPOBHE; TpY-
JIOBBIE JIEHCTBUS BBITIOJIHICT MEIJIEHHO U HEKAYECTBEHHO;

—CpeOdHuUll ypoBeHy. BIAJICET CPEIHUM OIBITOM TOTOBHOCTH K MPO(ECCHOHANBLHOU Jes-
TEIbHOCTU U TPO(ECCHOHATFHOMY CaMOCOBEPIICHCTBOBAHUIO; TPYOBBIC NEHCTBUS
BBIIIOJIHSIET HA CPEAHEM YPOBHE IO OBICTPOTE U KAUECTBY;

—NpPOOGUHY MBI YPOBEHb . BIIAJICET ONBITOM U JOCTaTOYHO BBIPAXKEHHOW JIMYHOCTHOM TO-
TOBHOCTU K MPO(PEeCCHOHAIBHON NEATEIHbHOCTH U MPOPECCHOHAIBHOMY CaMOCOBEP-
IIEHCTBOBAHUIO; OBICTPO M KAU€CTBEHHO BBHIMIOJIHAET TPY/IOBbIC JEHCTBUS;

—6bICOKUU YPOBEHb. BIAACET ONBITOM U BBIPAKEHHOCTHIO JINYHOCTHOM TOTOBHOCTH K
npodeccuoHanbHON NESITEIbHOCTH U TpOo(EeCcCHOHATLHOMY CaMOCOBEPIIEHCTBOBA-
HUI0; OBICTPO M KAYECTBEHHO BBIMOJIHSIET TPYAOBBIC JCHCTBHUS.

Oboowennas oyenka cghopmuposanHocmu KOMnemeHyull
—H)1€601 YPOBeHb. KOMIIETEHIIUU HE C(POPMHUPOBAHBI,
—MUHUMATbHBIL YPOBEHb . 3HAUUTEIBHOE KOJIMYECTBO KOMIIETEHINI HE C(hOPMHUPOBAHO;
—NOpP0206bili YPOEEHDb. BCE KOMIIETEHIIMM C(POPMUPOBAHBI, HO OOJIBIIMHCTBO HA ITOPOIO-
BOM YpPOBHE;
—CpeOHuUll yposeHb. BCE KOMIIETEHIIUN C(POPMUPOBAHBI HA CPEJHEM YPOBHE;
—NPOOBUHYMbII YPOBEHb. BCE KOMIETEHIIMU C(POPMUPOBAHBI HA CPEAHEM WM BBICOKOM
YPOBHE;
—BbICOKUI YPOBEHb. BCE KOMIIETEHIINN C(hOPMUPOBAHBI HA BHICOKOM YPOBHE.

4.2. Boipocsl K 3K3aMeHy U MPpUMeP IK3aMEHANMOHHOI0 OnJieTa

Ilepsviii cemecmp

1. Ilonsitue matpuibl. JInHElHBIE Onepaluy HaJ MaTpULlAMHU. Y MHOKEHUE MaT-
pui. CBoOMCTBa onepanui.

2. Onpenenutenu 2-ro u 3-ro nopsakoB. CBoiicTBa onpeaenureneii. Munop, ai-
reOpanueckoe nonojgHeHue. OnpeneanuTeny BICIIUX MOPSIKOB.

3. Cucrembl nuHeHbIX anrebpanyeckux ypaBHeHuit (CJIAY). CoBMeECTHOCT,
HecoBMmecTHOCTh CJIAY. Meton Kpamepa pemenust CJIAY.

4. O6patHasi MaTpHIla: onpeneaeHue, MopsI0K MOCTpoeHUsI. MaTpudHbIiA clocoo
pemenus CIIAY.

5. Panr matpunel, ero Haxoxaenue. Teopema Kponekepa-Kanemmm. Uccrnenoa-
Hue CJIAY. Meron INayca pemenust CJIAY.

6. Bextopsl, OCHOBHBIEC MOHSTHS. JIMHEHHbBIE OnIepalluy HaJl BEKTOPaMHU.

7. IIpoexuus BekTopa Ha ocb. CBOMCTBA MPOEKIIUH.

8. JluneliHasi 3aBUCUMOCTh W JIMHEHHAs HE3aBUCHUMOCTh BEKTOpOB. basuc Ha
IJIOCKOCTH U B MMPOCTPAHCTBE. Teopema 0 pa3iokeHUuu BEKTopa Mo 6asucy.

9. [IpsiMmoyrosibHBIE AEKapTOBBI KoopAuHAThL. CriocoObl 3a1anus BekTopa. [ene-
HUE€ BEKTOpa B JAHHOM OTHOIIICHUHU.



10. CkansipHOE IPOM3BEICHNE BEKTOPOB: OMPECICHIE, CBOMCTBA, BEIYMCIICHNE B
JIEKAPTOBBIX KOOPJIMHATAX, PUIIOKEHHUS.

11. BekTopHOE MPOU3BECHUE BEKTOPOB: OIPEACIICHUE, CBOMCTBA, BHIUUCICHUE B
JIEKAPTOBBIX KOOPJIMHATAX, MPUITIOKEHHUS.

12. CMemanHoe MPOU3BE/IEHUE BEKTOPOB: OMpEJIEICHUE, CBOMCTBA, BHIYUCICHHUE
B JICKAPTOBBIX KOOPJIMHATAX, PUIIOKECHHUS.

13. OO1ee ypaBHeHHE TUIOCKOCTH B MPOCTPAHCTBE, €r0 YACTHBIE ClIydau. YpaB-
HEHHUE TUIOCKOCTU B OTpe3Kax. YpaBHEHHUE IIIOCKOCTH, MPOXOASIEH Yepe3 TaHHYIO TO-
YKy MEePHEHAUKYIISIPHO JAHHOMY BEKTOPY. YPaBHEHHE IIOCKOCTH, MPOXOAIIECH uepe3
TPH 3a/1aHHbIE TOYKH.

14. Yron Mexay MIOCKOCTAMH, YCIOBHS MapalieIbHOCTH U MEePIEeHANKYISIPHO-
CTH JBYX IUIOCKOCTEM.

15. PaccTosiHME OT TOYKH 10 MJIOCKOCTH.

16. IIpsimast B mpoctpancTBe. OOIIMe ypaBHEHHs, KAHOHUYECKUE U TTapaMeTpHuye-
ckue ypaBHeHus. [lepexos oT o0muMX ypaBHEHUI K KAHOHUYECKUM.

17. Yron mexay npsMbIMH B HPOCTPAHCTBE, YCIOBUS MapajUIeIbHOCTU U IEp-
HNEHAUKYISIPHOCTH MPSMBIX.

18. PaccTostHre OT TOUKH 10 IPSMOI B IPOCTPAHCTBE.

19. Yron mexay npsMoil U MIOCKOCTBIO, YCIIOBUS MAPAIIEIBHOCTH U MEPIEHIU-
KYJIIPHOCTH IpsIMOM U TuiocKocTH. [lepeceuenue npsmMoil v IIIOCKOCTU. Y CIIOBUS MPU-
HAJIJISKHOCTH MPSMOU TIIIOCKOCTH.

20. TIpsimast Ha TIIOCKOCTH: Pa3INYHbIC YPaBHEHHUS.

21. Yron Mexy MpsSMBIMH Ha MJIOCKOCTH, YCIOBHS MApaJUICIbHOCTH U TEPICH-
JTUKYJISPHOCTU TIPSIMBIX.

22. PaccrosiHuE OT TOYKH /10 TIPSMOM Ha MIOCKOCTH.

23. Kpussie BToporo nopsinka. OkpykHOCTb. Dmwurc. [ unepbona. [Tapadoma

24. Tlpenen ¢ynkuum B Touke. [Ipemen dbyHKIMU mpu x —oo. OmnpenenacHwHs.
['eomeTpuueckas unTepnperanus. OAHOCTOPOHHUE MIPEEIbI.

25. BeckoneuHo Mainblie ¢pyHkuu (onpenenenue u coicrsa). CpaBHeHHE OECKO-
HEYHO MaJlbIX.

26. beckoneuHo Oosbiie GyHKIKU (ONMpeneseHne U CBoiicTBa). Teopema o CBs-
31 OECKOHEUYHO OOJIBIINX U OECKOHEYHO MaJbIX.

27. CBsi3b MeXly GYHKIIMEH, UMEIOIIEH KOHEUHBIN Mpesien, 1 06CKOHEUHO Majlon
(mpsimast 1 oOpaTHast TEOPEMBI).

28. OCHOBHBIEC TEOPEMBI O Tpeeax.

29. TlpenenbHbII IEpexo/] B HEpABEHCTBaX. TeopeMa o Tpe/erne MpoMeKyTOIHON
GyHKUIHU.

30. IepBrrit 3amevarenbHbli penen (GopMymupoBka U J0Ka3aTeabcTBO). BTo-
poti 3amedatenbHbIid pesen (popmysmposka). CiencTBus.

31. HenpepriBHOCTh pyHKIIMH B Touke. Kiaccudukaius Touek pa3pbipa.

32. CpoiicTBa (pyHKITUH, HEMPEPHIBHBIX HA OTPE3KE.

33. IlpousBoanast GpyHKIUU. ['eoOMETpUUECKIIT 1 MEXaHUYECKUM CMBICT MPOM3-
BOJIHOW. YpaBHEHU KacaTEIbHOW U HOPMaJIU K KPUBOM.

34. Nuddepentmpyemocts pyHkimu. Csi3zb nud@epeHnmpyeMocT ¢ Hempe-
PBIBHOCTBIO.

35. OcHoBubIe npaBuia AuddepeHIupoBaHus (JI0Ka3aTEIbCTBA).



36. IIpousBoanas ciaoxuoi pynkuuu. [IponsBoanas odpaTHON QyHKIUH.

37. [Ipou3BoIHBIE OCHOBHBIX AJIEMEHTAPHBIX (PYHKIIHA.

38. IlpousBonHast QpyHKIMMU, 3a7aHHONW HesBHO. [Ipou3BomHAs mapaMeTprU4ecKu
3aaHHoOM GyHKImH. Jlorapubmudeckoe auddepeHupoBasue.

39. IIpon3BoHbIE BBICHIMX MOPSAKOB. MeXaHUYECKU CMBICI BTOPOM IPOU3BO-
HOU. BTopas npousBojHas GyHKIMH, 3aJaHHONW HESABHO, U MapaMETPUUECKH 3aJJaHHOM
GbyHKIUH.

40. Onpenenenue nuddepeHimana GyHKIUA U €ro0 reoMeTpuueckuil cMmbici. B
YeM 3aKJII0YaeTcs CBOMCTBO MHBAPUAHTHOCTH (OpMBI riepBoro auddepenmmana?

41. Teopema Pomist u ee reomeTpudeckuii cMbici. Teopema Jlarpanxka u ee reo-
MeTpuueckui cMbicia. Teopema Komm.

42. IlpaBusio Jlonurans pacKpbITHsI HEOTIPEACIEHHOCTEH.

43. MonoTtoHHOCTh (hyHKIIMK. HeoOxoanmoe 1 10CTaTOYHOE YCIOBUS BO3pacTa-
HUS 1 yObIBaHUS (PYHKITUH.

44. Touku skctpemyma ¢yHkuuu. HeoOxonMMoe ycioBHe CyIIeCTBOBaHHUS JKC-
TpemMyMma.

45. [lepBbIil 1OCTATOYHBIN PU3HAK SKCTpeMyMa (QYHKIIUH.

46. BTopoii 1ocTaTOYHBIN NMpU3HAK IKCTpeMyMa (QyHKIIUU.

47. HauGounplliee 1 HauMEHbIIee 3HaueHus (PyHKIIMN Ha OTPE3Ke.

48. Brimykiible U BOTHYThIE KpuBbIe. JIOCTaTOUHBIN MPU3HAK BBITYKIOCTU U BO-
THYTOCTH KPUBOM.

49. Touku neperuba rpaduka pyakunu. Heo6xoanmoe u 10CTaTOUHOE YCIOBUS
CYILIECTBOBAaHMS TOUEK Meperuoda.

50. AcumritoTel rpaduka GyHkmu. HaxoxaeHne BepTHUKAIbHBIX, HAKIOHHBIX U
TOPU30HTAIBHBIX ACHMIITOT.

51. Cxema moyiHOTO HccieoBaHus (PYHKIMU U MOCTPOCHUs rpaduka.

52. OyHKIMN HECKONIBKHUX NIepeMeHHbIX. OCHOBHBIE TIOHSTHS.

53. [Ipenen u HEMPEPHIBHOCTH (PYHKITUU HECKOJIBKUX NIEPEMEHHBIX.

54. YacTHble MPOU3BOIHbIE (YHKIIMUA HECKOJIBKHUX MEPEMEHHBIX.

55. ludpdepennmpyemocTs u nosHblil qudepennnan GyHKIUN HECKOJIbKUX TIe-
PEMEHHBIX.

56. [TpousBoaHas no HanpaBiaeHuto. [ pagueHT.

57. YactHbie Tpou3BOAHBIC U UM PEpeHIIMATBI BHICIIUX MOPSIIKOB (PYHKITUU He-
CKOJIbKMX TIEPEMEHHBIX.

58. Dkctpemym (yHKIMH ABYX TepeMeHHbIX. HeoOxomammoe M A0CTaTOYHOE
YCIIOBUS CYIIECTBOBAHHS SKCTPEMYMaA.

59. Haubonpiiee u HamMeHbIllee 3HaYeHHE (YHKIUM ABYX TEPEMEHHBIX B 3a-
MKHYTOH 00JacTH.

Bmopoii cemecmp

1. IlepBooOpa3Hast U HeomnpeneneHHbId uHTEerpan. CBoicTBa HEONpPEaEICHHOTO
uHTerpana. [IpaBuna narerpupoBanus. TaOauIia OCHOBHBIX HEONPEIEIEHHBIX HHTETPA-
JIOB.

2. OCHOBHBIE METOJbl HWHTEIPUPOBaHUS (HEMOCPEICTBEHHOE HWHTETPUPOBAHUE,
WHTETPUPOBAHUE TI0JICTAHOBKOW, MHTETPUPOBAHUE TIO YACTSIM).

3. UnTerpupoBanne HEKOTOPHIX (PYHKITUN, CONEPKAIIMX KBAAPATHBIN TPEXUJICH.

4. laTerpupoBaHue parioOHATBHBIX APOOECH.



5. HTerpupoBaHue TPUTOHOMETPUYECKUX BBIPAXKEHUI. YHUBEpCaabHasi TPUTO-
HOMETpHUYECKas MOJICTAHOBKA.

6. HuTerpupoBaHre HEKOTOPHIX UppanuoHanbHOCTed. TpuroHoMmerpuyeckue
MOJICTAHOBKH.

7. OnpeneneHHbId UHTErpai. ['eoMeTpuyeckuii CMBICH OMPEIEeIEHHOTO UHTErpa-
na. OCHOBHBIE€ CBOMCTBA OMPEIETICHHOTO UHTETpaa.

8. Meroasl BbIYMCIECHHS oOIpeaesieHHoro wuHrerpana (¢popmyna HerooToHa-
JleitOHMIIA, UHTETPUPOBAHUE MTOACTAHOBKOM, HHTETPUPOBAHKE 110 YACTSIM).

9. 'eomeTpuyeckue MPUIIOKEHHUS OMPEAETICHHOTO WHTErpana (BbIUUCICHHUE IIJI0-
majied miockux (uryp, onpeaeneHue JIMHBI TyTH IIOCKOW KPUBOM, BEIUMCICHHE 00b-
€MOB U ILIOMIA/IeH ITOBEPXHOCTEH TEJ BpAILICHUS).

10. HecobctBennsie nunterpans! | u |l pona. [Ipuznaku cxomqumocTu.

11. Tuddepenunansusie ypaBaenus. Onpeaenenue. OOmiee 1 4aCTHOE PEIICHUS.
3agaua Komm. Teopema cyiiecTBOBaHUS U €IMHCTBEHHOCTH pelieHus 3aaaun Komm.

12. Iuddepennmanbubie ypaBHEHHS MepBOro nopsaka. Hexkoropeie Buabl nud-
(depeHLraIbHbIX YpaBHEHUI NEPBOro Mopsika (C pa3feieHHbBIMU IEPEMEHHBIMU, C Pa3-
JENAIOMMMUCS NIEPEMEHHBIMU, OJJHOPOJIHbIE, JTUHEIHbIE, YypaBHEHUs bepHyum) u me-
TOJIbI UX PELICHHUS.

13. Juddepenuuanbupie ypaBHEHHsI BTOPOTO MOPsiIKA, TOMYCKAIOIINUE MOHMKE-
HUE MOopsiIKa.

14. JluneitHas 3aBUCUMOCTb W He3aBUCUMOCTh (PyHKumil. Onpenenurens BpoH-
CKOTO.

15. Jluneiinble nuddepeHnranbabie ypaBHeHUs: N-ro nopsaka. CoiicTBa pelie-
HUN JTUHEHHOT0 OJHOPOAHOro MU PepeHInaTbHOro ypaBHeHUs N-ro nopsaka. CTpyk-
Typa 00I1IeTo PelIeHUs] TUHEUHOTO OJTHOPOAHOTO AU PepeHIInaIbHOr0 YpaBHEHUS N-T0
HOpsIKA.

16. Jluneiinbie omHOpoAHbIe nuddepeHInanbHbIe YPaBHEHUS C TMOCTOSTHHBIMU
koddurmentamu. [IpaBuno HaxokIeHUS OOIIETO PEIICHHs JTMHEHHOTO OJHOPOIHOTO
nudpepeHnnanbHOTO YpaBHEHHSI BTOPOTO TOPSJIKa C MOCTOSTHHBIMH KO3 PUITMEHTAMHU.

17. Jluneitnbie HeomHOPOAHBIE AU depeHInaIbHbie ypaBHEHUSI N-TO MOPSIKA.
CtpykTypa 00IIEero pelieHus JUHEHHOTr0 HEOJHOPOIHOTO AudepeHIInanbHOTO ypaB-
HEHUS N-TO MOopsaKa.

18. JIlunelinbie HEOTHOPOHBIEC MU PepeHITMaATbHBIE YPABHEHHSI BTOPOTO MOPSIIKa
C MOCTOSIHHBIMH KO3 (HIIMEHTaMH CO CIEHHUabHOM MpaBoi yacThio. MeTon Heorpe-
JEEHHBIX KOA(DPPUIMEHTOB ISl HAXOXKIEHUSI YACTHOTO PEHICHUS] JTUHEHHOTO HEOAHO-
poaHoro auddepeHInaTbHOTO YpaBHEHUS.

19. Mertoa Bapualuy IPOU3BOJIBHBIX MOCTOSTHHBIX (Jlarpan»a) sl HaXOXKICHUS
YaCTHOI'O PEIIECHUs JIMHEWHOTO HEOAHOPOAHOTO TU(DPEepeHIInaTbHOTO YpaBHEHUS BTO-
poro nopsaka.

20. Cuctembl auddepeHmanbHbIX ypaBHeHUN. VHTErprupoBaHnre HOpMabHBIX
CUCTEM.



Ilepsviii cemecmp

I'OYBIIO «/loHeukuii HANMOHAJbLHBIH TEXHUYECKUIT YHUBEPCUTET»

[Tporpamma: O0akajiaBpuat

(OakayaBpHaT, CICLIMAIUTET, MATUCTPATYPA)
HanpaBneHHe IIOATOTOBKHU

(crienManbHOCTD): 18.03.01 «XumMunueckasi TEXHOJIOTHUSI»
(xoJ1, Ha3BaHHUE)
[Tpoduns ( crieruanu3anms): «XuMHYecKasi TEXHOJIOTUS XUMHKO-(papMalleBTUYECKUX NPeNnapaToB
H KOCMETHYECKHX CPEICTBY
(na3Banue)
Cemectp: nepBbIi
Y4eOHast qUCIUIUINHA! Boicimias maTemaTuka
BUJIET Ne 4
1. BektopHOE MpPOU3BEACHHUE JABYX BEKTOPOB: OMNpENEICHUE, CBOMCTBA, BHIYMCICHUE B
JIEKapPTOBBIX KOOPJMHATAX, IPUIIOKECHHUS. 20 6amnoB
2. JlocTaTouHBIE YCIOBUS BBITYKJIOCTH M BOTHYTOCTH KpuBoi. Touku neperuoa. 20 6amoB
3. Pemuts cucremy ypaBHeHuit merogom Kpamepa:
X—2y+12=05;
2x—-3y—-5z=1;
3x+y-2z=-4. 20 6amoB

4. Haunsl Tpu Touku A(-1;2;-3), B(-2;5;1), C(-1;6;0):

a) HaliTU BHYTPEHHHH yron TpeyroibHuka ABC npu BepiinHe A4, 10 6amnoB
0) cocTaBuTh ypaBHeHHE Meauanbl BM tpeyronsuuka ABC. 10 6anoB
5. Haiitu:
a) mpejen, He MOoJb3YsACh MpaBuiioM Jlomurans,
. 1-cos6xX .
lim——;
x>0 X-1gX 10 Gamnos

0) HanOoJbIIIee ¥ HAUMEHbIIIee 3HaUeHUsT PyHKIUH f (x) _X + 2 Ha otpeske[ 1;3].
2 X 10 Ganos

VYTBepxkeHO Ha 3aceJaHuU Kadeapsl «Beicmas matemaruka» um. B.B. Iaka

(HaumeHoBaHUE Kadeapbl MOTHOCTHIO)

[IpoTokon Ne oT

3aB. kadenpoit

(rozrHcH) (®.1.0.)
DK3ameHaTop

(moanuce) (®.1.0.)



Bmopoii cemecmp

I'OYBIIO «/loHeukuii HANMOHAJbLHBIH TEXHUYECKUI YHUBEPCUTET»

[Iporpamma: 0akajiaBpuart

(OakasaBpHaT, CICLIUAIUTET, MATUCTPATYPA)

HanpaBneHHe IHOATrOTOBKH

(criennanbHOCTD): 18.03.01 «XumMuueckasi TEXHOJIOTHUSI»
(xoJ1, Ha3BaHHUE)
[Tpoduns ( crieruanu3anms): «XuMHYecKasi TEXHOJIOTUSI XUMHKO-(papMaleBTUYECKUX NPeNnapaToB
M KOCMETHYECKHX CPEeICTBY

(na3Banue)
Cewmectp: BTOpO¥
Y4eOHast TUCIUIUINHA! Bricmiasi MaTeMaTuKa

BUIET Ne 2

1. Omnpenenennslii uHTErpail. I'eomeTpudeckuili cMbIca ornpeneaeHHoro narerpana. Oc-
HOBHBIE CBOICTBA OIIPEJIEIICHHOIO UHTErpala. 20 GanoB

2. Opnopoansie nuddepeHnnanbHble ypaBHEeHHS IEPBOTO MOPS/IKA, METO MX perreHus. 20 6anos
3. HaiiTn HeonpeneaeHHbIN HHTETpa
3
IX In xax. 20 6amnoB
4. Haiiti miomanas GUIypsl OrpaHHYEHHOMN THHUAME Y = X° U Y =2 —X. 20 6auIoB
5. Haiitu pewenne 3agaun Komn i quddepeHnmanbHOro ypaBHeHUs IEPBOTo MopsiIi-
Ka
X X .
(1+e )yy’:e Y (0)=1; 20 6aoB
VYTBepk1eHO Ha 3aceJaHuU Kadeapsl «BsIcmast matemaTtuka» uM. B.B. Ilaka
(HaumeHoBaHUE Kadeapbl MOTHOCTHIO)
IIpoTokon Ne oT
3aB. Kadeapoii
(momuch) (®.1.0.)

DK3aMeHaTop

(moamnuce) (®.1.0.)



4.3. Kpurepum onieHUBaHUA

K cmade sx3ameHna qomyckaroTcsl BCe CTYJEHThl OUHOM (POpMBbI 00yUeHUSI.

CryneHTbl 3a09HOM (hOpMBI 00yUeHUSI, HE BBITIOJHUBIINE WHIUBUIYAIBHOE 3a]1a-
HHUE, K DK3aMEHY He JIonmycKarTcs. UHAMBUAYaIbHOE 33JJaHUE CTY/ICHTA-3a04HUKA Olle-
HUBAETCS «3aUTCHO» WIHM «HE 3a4TeHO». PaboTa 3aunThIBaeTCsl PH YCIOBUM MPABUIIb-
HOT'O BBITIOJIHEHUSI BCEX 3aJaHHM, BO3MOXXHO HAIMYME HEKOTOPBIX HETOUHOCTEN. Ecmn
paboTa He 3auTeHa, CTYACHT-3a0YHUK JOJKEH BHUMATEIHbHO U3YUYUThb PELECH3UIO, HC-
MIPaBUTH JIOMYIICHHBIE ONTUOKA B COOTBETCTBHM C 3aMEUYaHUSIMU PEICH3EHTA M CIIaTh
paboTy mJis MOBTOPHOUW mpoBepku. HAMBUAYallbHOE 3a/laHhE CTYJACHTA-3a0YHUKA SIB-
JII€TCSA TOJBKO JOIMYCKOM K 3K3aMEHY M Ha WTOTOBYIO 3K3aMEHALIMOHHYIO OLICHKY HE
BJIUSACT.

DK3aMEeHallMOHHAs OIIEHKA BBICTABIISICTCS MO PE3yIbTaTaM HATMCAHHOW CTYJEHTOM

BO BpeMs dKk3aMeHa paboThl (MakcumyM 100 GasnsioB). bumer comeput 5 BOIPOCOB: 2
TEOPETUUYCCKUX M 3 MPAKTUUYCCKUX. 3aJlaHus OMIeTa OICHUBAIOTCS CIICIYIOIUMH OaJ-
JIaMU:

No 3aa- Xapakrep CroumocTsb 3a- | % OT 00IIero Koam4e-
HUS 3aJIaHus naHvs B Oayuiax | cTBa 6ayIoB

1. TeopeTtnueckoe 20 40 %

2. TeopeTtnueckoe 20

3. [TpakTHueckoe 20

4, [IpakTueckoe 20 60%

S. [IpakTueckoe 20

NTOI'O: 100 6amioB 100 %

B Ounere mocne KaXIoro 3amaHus B CKOOKaxX yKa3aHO MaKCHMalbHOE KOJIMYe-
CTBO OaJIJIOB MO JAaHHOMY 33/IaHUI0. 3a/iaHus OHIIeTa OIEHUBAIOTCS MPOMOPIIMOHATIHEHO
paboTe, BBIMOJHEHHOMN CTYJI€HTOM NpaBmibHO. [1o kaxxaoMy Bompocy:

— «20 6ammoB» (100 %) — BeICTaBISIETCSA, €CJIM MIPH OTBETE HA BOMPOC CTYACHT
OOHApYXWJI YMEHUE CBOOOIHO, JIOTUYHO, YETKO M SICHO MPEIOCTABIATH TPaAaMOTHBIE,
IPaBUJIbHBIE OTBETHI Ha MOCTABJICHHBIM BOINPOC C MCIOJb30BAHHUEM TEPMHHOJIOTHH U
CUMBOJIMKA B HEOOXOJIUMOM JIOTUYECKOM MOCIEI0BaTEIbHOCTH, a TaKXKEe CBEICHUMN U3
JOPYTUX JUCHUIUIMH U 3HAHUM, MPUOOPETEHHBIX paHee; TBEp/Ible MPAKTUUECKUE HaBbIKU
C TBOPYECKUM NPUMEHEHHEM MOJYYEHHBIX TEOPETUUYECKUX 3HAHWI; MCIOJb30BaHUE U
MPEeIOCTaBIIEHUE TTOJTHOTO0 000CHOBaHUS Hanbosee YPPEKTUBHBIX U PAITMOHAIBHBIX Me-
TOJIOB TOMCKA PELICHUs; YMEHHE HCIOJIb30BaTh MPUOOPETEHHbIEC 3HAHUS U HAaBBIKH B
HECTaHJIAPTHBIX CUTYyalMsIX, TPEOYIOIINX BBIXOJa HAa MHOW, OOJiee BBHICOKHI YpPOBEHB
3HAHWU; IPUBEICHBI AaHATUTUYECKNE 3aBUCUMOCTH U PacUeThl;

— «16 6amnoB» (80 %)— BBICTABISIETCS, €CITU TIPU OTBETE HA BOIPOC CTYJEHT MPO-
SIBIJI BBICOKMH YpOBEHb 3HAHUI MPH OTBETE€ Ha BOMPOC, MOKa3ajl YMEHHE MPUMEHSATH
TEOPETUYECKHE 3HAHMSI JIJISl PEIICHHsI TIOCTAaBICHHON 3aJaui, YeTKO BIAJCET U TpHUMe-
HSIET aHATMTUYECKUE 3aBUCUMOCTH JJIsl YCIOBUM 3a/1auu, yMeeT (pOopMyIHpOBaTh BBIBO-
JIbI, OJTHAKO MPHU OTBETE Ha BOMPOC JOMYCTUJI HEKOTOPHIE HETOYHOCTH, HEJOCTATOYHO
000CHOBaJ TOMYUIEHHSI, KOTOPBIE UCIIOJIb30BATIUCH MPU PEILIEHUH 33/1a4U;

— «12 6ammoB»(60 %) — BBICTABIAETCS, €CJIM IIPHU OTBETE HAa BOMPOC CTYAEHT 00-
HapyXUJI yMEHHE CBOOOIHO MPEJOCTaBIATh IPABUIIbHBIE OTBETHI Ha MOCTaBJICHHbBIE BO-



MPOCHI C WCIIOJIH30BAaHUEM TEPMUHOJIOTHH, a TaK)Ke 3HAHWH, MPHOOPETCHHBIX DPaHEE;
HAJIMYUE HECYIIECTBEHHBIX HEJOCTATKOB WMJIM HAPYIICHHs MOCIICOBATEILHOCTA H3JIO0-
YKEHHS; UCTIONB30BaHUE HE CaMBIX PAIIMOHAIBHBIX METO/IOB IMOUCKA PEIICHHUS; He3HAUH-
TEbHBIC HETOCTATKH WU OIIMOKH B pacyerax;

— «8 6amnoB» (40 %) — BeICTABISACTCS, €CIIM IIPU OTBETE HAa BOMPOC CTYACHT OOHA-
pyXui 6a30BbIe 3HAHUS IO BOMPOCY, 3HAHUE OCHOBHBIX aHAJTUTHYECKUX 3aBUCUMOCTEH,
OTMCHIBAIONINX 3aJaHHBIA TPOIECC, OIHAKO JOMYCTHJ CYIIECTBEHHBIC OIIMOKU TpU
BBITIOJTHCHUH PacueTOB, HE CMOT CHCTEMAaTH3UPOBATh UCXOIHBIC JaHHBIE U cHOpMyITH-
pPOBAaTh BHIBOJIBI,

— «4 6ainoBy (20 %)— BICTABISACTCS, €CITU IIPU OTBETE HA BOIPOC CTYACHT OOHA-
PYKWJ BIAJCHUE OCHOBHBIMHU IOJIOKEHUSMHU MaTepuaja, HO (pparMeHTapHO W HEIo-
CJIEIOBATEIBLHO JACT OTBETHI HA MOCTaBJICHHBIC BOTPOCHI; Ca0ble MPAaKTHUECKUE HABBI-
KM, TIOMCK PEIICHUS] TUIIOBBIX CTaHAAPTHBHIX 3a7ad HEPaMOHAIBHBIMHU CIIOCOOAMHU C
PUHIATAATHHBIMA OITUOKAMU;

— «0 6aymI0B» — BBICTABJISCTCSA, €CIU MTPH OTBETE HAa BOIPOC CTYJCHT OOHAPYKHUI
HE3HAYUTENbHBI 00U 00heM 3HAHUWH, OTCYTCTBHE HABHIKOB B PEIICHUH 3a7ad IO
Pa3TUYHBIM TEMaM JIUCIUIUTMHBI JOIMYCTHJI PUHIUITHAIBHBIE OMIMOKA TIPH PEIICHUH
3aJlay, KOTOpbIe HE JAIOT BO3MOXHOCTH BBITIOJIHUTDH 3a/IaHUE, WM €CJIU PEIICHHUE 3a/1a-
Y1 OTCYTCTBYET.

Texymuii KOHTPOJIb 3HAHUI CTYJACHTa MPOU3BOAUTCS IO PE3ysIbTaTaM IPAKTH-
YECKUX 3aHSTHHA, BBITTOJHCHHUS WHIWBHUIYAJIBHOTO 3a7aHUs, BO BPEMs KOHTPOIBHBIX
ONPOCOB B XOJE€ NPOBEACHUS 3aHATHM.

[Tonyuennas onenka o 100-0amipHOM 1IKalie ONpenenseT OLEHKY MO rocyaap-
cTBeHHOU miKane u mkane ECTS:

CyMmma 6aiiioB Ouenka Ouenka
no 100-6amipHo# mikane | no mkane ECTS 10 TOCYTAPCTBEHHOM IIKAJIE
90-100 A OTtnuaHo/ 3a4TEHO
80-89 B Xoporiro/ 3a4TeHO
75-79 C
70-74 D y /
60-69 E JIOBJIETBOPUTEIHHO/ 3aUTEHO
35-59 F He /
0-34 £ YIOBIICTBOPUTEIBHO/ HE 3a4TCHO

* — ¢ 00s3aTCIBLHBIM ITOBTOPHBIM N3YUCHUCM NUCHHUILIINHBI.

4.4. Ilpumep TeKylIEero onpoca Ha NPAKTHYECKUX 3aHSTUSIX

KonTpoabHas paéora mo reme
BEKTOPHAS AJITEBPA U AHAJIMTUYECKAS TEOMETPUSA

BUJIET Ne 4

1.HaiiTi BEKTOp ¢, 3Has, YTO OH MEPIEHAUKYIIpeH BekTopam a={2;3;-1}u b=i-
2]+3K, u ynosierBopsiet ycnosuto ¢:(2i-j+k) = - 6.
2. Haititn 00beM TpeyrojbHON MupamMuibl, BEPIIMHBI KOTOPOM HAXOASTCS B TOYKAX



4(2,0;0), B(0;3;0), C(0;0;6), D(2:3;8).
3. Ha ocu opauHAT HaliTH TOUKY, paBHOYypajaeHHYt0 oT Touek A(1;-3;7) u B(5;7;-5).

x=t—2;
. 3wk ozt ) g
4. HailTy yritel MEX/y IPSIMBIMH [y: > =22 =22 W ;4 y =t +3;
z=+2t-5
5. CocTaBUTh YpaBHEHHUE IIJIOCKOCTH, MMPOXOAAIIECH Yepe3 JBE MPsIMbIE
x=2 _ y+1 _ z-3 x=1 _ y-2 _ ﬁ

/e :
3 2 -2 3 2 -2

6. Touku A(1;2) m C(3;6) ABIAIOTCS TPOTUBOIOJIOKHBIMA BEpPITUHAMU KBajpaTa
ABCD.CoctaBut ypaBHeHue ero auaronanu BD.

7. llpuBecTn ypaBHeHHe KpuBoi 36x% — 4y% — 72x + 16y — 88 = 0 k KaHOHHYE-
CKOMY BUAY U IOCTPOUTH KPUBYIO.

4.5. KypcoBoe npoeKTHPOBaHHE
KypcoBoe npoektupoBaHue y4eOHbIM IJIAHOM HE MPETyCMOTPEHO

5. PEKOMEHAYEMAS JIMTEPATYPA

I. OcHoBHas auTeparypa

1. Vautun, I''M.Kpatkuii Kypc BbICIIel MaTeMaTUKU [ DJIEKTPOHHBIN pecypc]: yueOHoe
noco6ue i cryaenToB / I'. M. YVmutun; I'OY BIIO «{oaHTVY». — 4 M6. — Jlo-
Herik: ['OY BIIO «lorHTY», 2018. — 1 ¢aiin. — Cuctem. TpeboBanus: Acrobat
Reader. — Pexxum moctyma: http://ed.donntu.ru/books/19/cd9396.pdf — 3aru. ¢ a3xpaHa.

2. Bricmras maTtemaTHka [DIEKTPOHHBIN pecypc|: MPaKTUKyM Ajisi 00ydaronmxces o0-
pa30BaTENbHBIX YUPEKIEHUN BBICIHIEr0 NpodeccruoHanbHOro odpaszosanus / 5. B.
3unoBbeBa, B. C. Ilpau, C. A. Pyccusn [u ap.]; TOYBIIO "JOHHTY". - Onek-
TpoH. naH. (1 daiin). — Jouenk: 'OYBIIO «/IOHHTY», 2019. - Pexum nocrymna:
http://ed.donntu.ru/books/20/cd10108.pdf. - 3aru. ¢ sxpana

I1. TomosiHUTEILHAS JIMTEPATYpPa

3. bepesuna, H. A. Briciias maremaruka: yaeonoe nocodoue / H.A. bepesuna. — 2-¢
u3n. — Caparos: Hayunas kuawura, 2019. — 158 ¢. — ISBN 978-5-9758-1888-1. —
TekcT: 35eKTpoHHBIN // DnekTpoHHO-Oubnoreynas cucrema [IPR BOOKS: [caiiT].
— URL: https://www.iprbookshop.ru/80978.html (mara oOpamenus: 21.03.2023).
— Pexxum moctyma: i aBTOpu3Hp. MOJIb30BaTeNeH

4. CrnpaBodHOe ocoOue Mo BbICIIEH MaTeMaTuke : yueOHoe nocooue / B. U. ByTbi-
pun, C. H. Bepuues, I'. B. Hegoru6uenxo, 2. b. llIBapi. — Hosocubupck : Hoo-
CUOUPCKUI TOCYIapCTBEHHBIN TeXHUYECKH yHIUBepcuteT, 2016. — 276 ¢. — ISBN
978-5-7782-2940-2. — Texcr : anexTponnsbii // [{udpoBoit 06pazoBaTenbHBIN pe-
cypc IPR SMART : [caiiT]. — URL.: https://www.iprbookshop.ru/91537.html (mara
obparnienus: 21.03.2023). — Pexum A0ocTyma: IjIsl aBTOPU3UP. MOJIb30BaTENCH

6. YYHEBHO-METOANYECKOE OBECIIEYEHHUE JUCIUIIJIMHBbI

Y4eOHO-MeTOAMYECKUE U31aHKs], paspadoTanHbie B JIoHHTY:
5. Metoauveckue yka3aHHUS K CaMOCTOSITEIBHON PabOTe CTYACHTOB IO JUCIUILIHHE
«Bpicmias MmaTemaTukay: s 00ydaromuxcs o HanpasiaeHuto noarorosku 18.03.01


http://ed.donntu.ru/books/19/cd9396.pdf
http://ed.donntu.ru/books/19/cd9396.pdf –%20Загл.с
http://ed.donntu.ru/books/19/cd9396.pdf –%20Загл.с
http://ed.donntu.ru/books/20/cd10108.pdf
https://www.iprbookshop.ru/80978.html
https://www.iprbookshop.ru/91537.html

«XUMHYECKas TEXHOJIOTHs» JTHEBHOW W 3a04Hor (opm obOyuenus / TOYBIIO
«JOHHTY», Kad. Beiciieit matemaruku uM. B. B. [1aka; coct. H. B. A3apoBa. —
Honenk: JJIOHHTY, 2021. — Cucrem. tpeboBanus: Acrobat Reader. — Pexxum mo-
cryna:http://ed.donntu.ru/books/22/m8414.pdf

6. Meroaudeckue peKOMEHAAIIMU K MPOBEACHHUIO MPAKTUYECKUX 3aHSITHN MO JTUCIHU-
winHe «Bpicimias MaTteMartukay: JUisi 00y4YaroIMUXCcs MO HAMPaBIECHUIO MOATOTOBKU
18.03.01 «XuMuyeckasi TEXHOJOTHs» JHEBHOH W 3a04yHor Qopm oOyuenus /
['OYBIIO «JIOHHTY», Kad. Bbeicmieli matematuku wuM. B. B.Ilaka; cocrt.
H. B. Azapoa. — J[lomenx : JIOHHTY, 2021. — CucrteM. TpeboBaHuUS:
AcrobatReader. —Pexxum nocrtyma:http://ed.donntu.ru/books/22/m8453.pdf11

JIEKTPOHHO-UH(OPMALIMOHHBIE PeCyPChI:
OBC JIOHHTY - http://donntu.ru/library
SBC IPR BOOKS - http://www.iprbookshop.ru/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJINHBI

7.1. JlekIMOHHBIE 3AHATHS:

VYyeOHast ayquTopus JUisl IPOBEIEHUS JIEKIIMOHHBIX 3aHSATUMN, IPYNIOBBIX U UH-
JTUBUAYAJIbHBIX KOHCYJbTAIMi, TEKYIIEro KOHTPOJIS M IPOMEXYTOUHOM aTTecTaluu,
OCHalllCHHA:

— CHeNHaIn3UPOBAHHON MeOembio (JIocKa ayJUTOpHAs, CTOJ ayJAUTOPHBIH, CTYJ
ayJIMTOPHBIN, IAPTHI);

— MyJIBTUMEIUIHBIM o0opynoBanueM (HoyTOyk MicrosoftWindows 8.1 Profes-
sionalx86/64 (axagemudeckas mnoamucka DreamSparkPremium), LibreOffice 4.3.2.2
(muensus GNULGPLv3+ u MPL2.0).

7.2. IlpakTHYeCKUE 3aHATHS

YyeOHast ayauTopus JUisl IPOBEACHUS MPAKTUYECKUX 3aHITUH, TPYIIIOBBIX U UH-
JTUBUYaJIbHBIX KOHCYJIbTAllMi, TEKYIIEro KOHTPOJIS M IMPOMEXYTOUYHOM aTTeCTalluH,
OCHallleHHas:

— CIEeLMAIM3UPOBAHHON MeOelblo (JocKa ayAUTOpHAs, CTOJI ayJUTOPHBIN, CTYIN
ayJIMTOPHBIN, TAPTHI);

— MyJbTUMEIUHHBIM 00opynoBanueMm (HoyTOyk Microsoft Windows 8.1 Profes-
sionalx86/64 (axagemuueckas mnoamucka DreamSparkPremium), LibreOffice 4.3.2.2
(munensus GNULGPLv3+ u MPL2.0).

7.3. CamocTosiTeJibHAs padoTa:

[ToMemenust yisi CaMOCTOSITEILHOM PabOThl ¢ BO3MOXHOCTBIO TOJKIIOUCHUS K
cetu «WHTepHeT» W oOecneyeHHueM JIOCTyNa B JJIEKTPOHHYIO HHGOPMAIIMOHHO-
o0pa3oBaTeIbHYIO CPEy OpraHU3AINHN:

—YUTAJIbHBIE 3aJIbl, UMEIOIUE B CBOEM COCTAaBE KOMITBIOTEPHYIO TEXHUKY C BO3-
MO>KHOCTBIO MOJKITIOUeHUs K ceTu «HTepHeT» 1 o0ecredeHueM I0CTyna B AIEKTPOH-
HyI0 uH(popmanmoHnHo-oOpazoBatenbHyto cpeny (QUOC HNOHHTY) u snexTpoHHO-
oubnuoteunyto cucremy (ObC IPRbooks), a Takyke BO3MOKHOCTHIO MHAUBUIYATHLHOTO
HeorpanuveHHoro joctyna odoy4atomuxcs B 9bC u DUOC nmocpencrBom Wi-Fi ¢ nep-
COHAJIbHBIX MOOMJIHHBIX YCTPOMCTB;


https://vk.com/away.php?to=http%3A%2F%2Fed.donntu.ru%2Fbooks%2F22%2Fm8414.pdf&cc_key=
https://vk.com/away.php?to=http%3A%2F%2Fed.donntu.ru%2Fbooks%2F22%2Fm8453.pdf&cc_key=
https://vk.com/away.php?to=http%3A%2F%2Fed.donntu.ru%2Fbooks%2F22%2Fm8453.pdf&cc_key=
http://donntu.ru/library
http://www.iprbookshop.ru/

— mporpammuoe obecnieuenune: OC Microsoft Windows 7, Open Office 2.0.3 —
oo6mectsennas nunensus MPL 2.0,Grubloaderfor ALT Linux — munensus GNU LGPL
v3,MozillaFirefox — nuuensus MPL2.0, Moodle (Modular Object-Oriented Dynamic
Learning Environment) — nunensus GNU GPL.



