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1. Ilean ocBOeHUSsI AMCHUILIMHBI

HGHB AJUCHUITIINHBI: 06yquHe CTYACHTOB OCHOBHBIM IOHATHUAM, ITOJIOKCHHAM U MCTOIdaM
KypcCa MaTeMaTHKU, HaBbIKaM IMOCTPOCHUMA MAaTEMATUYCCKUX JO0Ka3aTCJIbCTB IIyTeM
HEIPOTUBOPEYMUBBIX JIOTUYECKUX PACCYKICHUMN, METOIaM PELICHUS 3a/1a4.

321,[[8,‘{1/1 HU3YUYCHUA OUCHUILIMHBL. 1aTh o6yqaeMOMy ApCCHAJI TUIIOBBIX IIPUCMOB JIsI PCIICHUA
pa3NIMYHBIX 3aJad, MPU OTOM aKIEHT JeNaeTcss Ha ycBOeHHE (OpMyll, aJropuTMOB, MPHUEMOB
pPE€HICHUA MaTEMaTHYCCKHUX 3aJiad, BO3HUKAKIMUX IIPpH MHCCICIOBAHHN IIPHUKIIAIHBIX np06neM;
HpI/IO6peTCHI/Ie CTYACHTAaMU TBCPABIX HABBIKOB PCHICHUA MATCMATHUYCCKHUX 3aad C JOBCIACHHUCM [0
MPAKTUYCCKU IPHUEMIIEMOI'0 pPE3yjibTaTa WM Pa3BUTh Ha 3TOU 0ase JOrn4eckoe u AITOPUTMHUYCCKOC
MBIIIJIICHUE, Bblpa6aTLIBaHI/IC NCPBUYHBIX HABBIKOB MATCMATUYCCKOI'O MCCICAOBAHUSA NPHUKIAIHBIX
BOIIPOCOB U  PA3BUTH HCO6XO,I[I/IMYI-O HHTYWOHWIO B BOIIpOCax IPUIOKECHUA MaTCMAaTUKU,
BbIpabaThIBaHUE YMEHHSI  CaMOCTOSTEIbHO  pa3OupaThCsi B  MaTeMaTHMYeCKOM  ammapare,
COACpKAIIEMCA B JIMTEpPATYpPE, CBSI3AaHHOUN CO CIICNHUAJIBHOCTBIO CTYACHTA, YMCHHC IIPU PECIICHUU
3aa4 BBI6I/IpaTb 1 UCIIOJIL30BAaTh HCOGXOI[I/IMBIG BBIYUCIIUTCIIbHBIC METOJbI U CPCACTBA.

2. Mecro mucuuninnsl B crpykrype OIIOII BO
Hucuunnuna «MaTtemaTuka» 0a3upyeTrcs Ha 3HAHUSX, MOJYYEHHBIX B paMKax HIKOJIBHOTO
Kypca MaTeMaTHUKd WJIM COOTBETCTBYIOIIMX JUCHUIUIMH CPEAHEro  MpoecCHOHAIbHOI0
oOpazoBanus. ucuuminuHa «MareMaTtuka» sBigeTcs oOIIMM TEOPETUUYECKUM U METOA0JI0IHYECKUM
OCHOBAHMEM JJISl BCEX MATEeMaTHYECKUX JUCLUIUIMH U JUCLUIUIMH, CBSI3aHHBIX C MOJCIMPOBAHHEM
uHpOpManOHHBIX cucteM, Bxomsamux B OITOIT 6akanaBpa mo npodmto, Takux kak "CrenuanbHbie
riaBbl MatemaTuku'", "Teopus npunsatusa peuenuit”, "Metoasl monenupoBanus’ u BKP.

3. Ilnanupyembie pe3yabTAaThl 00y4eHUsI M0 JUCHUIIIINHE
[Inanupyemble pe3ynibTaTbl OOy4YeHMs IO JUCLUIUIMHE, COOTHECEHHbIE C IUIAaHUPYEMBIMU
pesynbratamu ocBoeHust OIIOII (koMmeTeHIUAMEU 1 UHAUKATOPaMHU JOCTHXKEHUS KOMITETEHITHI )

dopmupyemMbIe [TmanupyemMsle pe3yabTaThl 00yUSHHS MO AUCIUILINHE, B
KOMIIETCHIIMU (1(();[, COOTBETCTBUU C UHAMKATOPOM JOCTHXKCHUSA KOMIIETCHIINU HaunMmeHoBaHUE OIIEHOYHOTO
COZlEpXKaHue MupaukaTop 1OCTHKEHUS PesynbTaTel 00yueHus 1o cpencTea
KOMITCTEHIINH ) KOMIIETCHIINU JUCHUTUINHE
OIIK-1 Cnocoben OIIK-1.1 lemoHCTpUpYET 3HaTh OCHOBHBIE OHATHS U 3a1auu
MIPUMEHSTh 3HAHUSA MaTEMaTHKH, METOBI MATEMaTHIECKOTO
(hyHIaMEeHTaJIbHBIE HEOOXOUMBIE [T PELICHUS aHanIu3a, aHaJIMTHYECKON
3HAHUSA, [TOJIYYCHHBIE 3aja4 B 00JIacTH TE€OMETPUH, TUHEUHOH U
B 00MacTH npodeccuoHaIbHOM BekTopHOH anredps! (OITK-
MaTEeMaTUYECKUX U JIEeATENBHOCTH 1.1)
(M1M) ecTecTBEHHBIX YMeTs pemars TUIIOBbIE
HayK, U HCIOIb30BATh MIPUMEPHI U 3a7]a4i BbICILEI
uX B maremaTuky (OITK-1.1)
po¢eCCHOHATBHOM
JeSITeIbHOCTU




4. CTpyKTypa U coiep:KaHue QU CHUNINHBI

OO0mmas TpyI0eMKOCTh TUCHUTUINHBI COCTaBIsAeT 15 3aueTHbIX enunull, 540 4acos.

4.1. ®opma o0y4eHHsI: OUHAS
YpoBeHb 6a30BOro 00pa3oBaHusi: CpeHee ooIee.

Cpoxk o0yueHust 4r.

4.1.1. CTpyKTypa IMCHUNINHBI

KonraktHas pabora
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1 Jluneiinas anreOpa 11818 24 Tunosoii pactier

2 BekropHas anredpa 12| 2 6 Tunosoii pactier

3 AHaauTHYeCKas 11414 12 Tunosoit pacter

TCOMETPHSI

4 KommiekcHbie uncia 11212 Tumoso# pacter

5 | Maremarnueckuii anaim3 | 1 | 32 | 32 107,2 Tunosoit pacter
Bcero 3a cemectp 306 | 48 | 48 6,8 | 0,35 149,2 DK3.(53,65)

6 | Maremarnyecknid anam3 | 2 | 48 | 48 104,2 |  Twnosoii pacuer
Bcero 3a cemectp 234 | 48 | 48 6,8 | 0,35 | 104,2 JK3.(26,65)
Hroro 540 | 96 | 96 136 | 0,7 | 2534 80,3

4.1.2. CoaepskaHue TUCHMILIMHBI
4.1.2.1. IlepeyeHnb JeKUM
Cemectp 1

Paszoen . Jluneiinas ancebpa
Jlexnus 1.

Jluneitnas anredpa. OcHoBHBIE omnpeneneHus. OCHOBHBIC ACHCTBUS HAJl MATPUIIAMHU.
TpancnonnpoBannast Mmatpuiia. Onpeaenurenu (2 yaca).

Jlexnusa 2.

Hesrsipoxxnennas marpuiia. O6parHas matpuia. ba3ucHbIii MUHOP MaTpuIlbl. PaHT MaTpuIib.
OKBHUBaJICHTHbIE MaTpUIlbl. Teopema o 6a3ucHOM MUHOpE (2 yaca).

Jlexnus 3.

CucreMpl TMHENHBIX YpaBHEHUH. MaTpU4HbBIN METO/ PELIEHUS CUCTEM YpaBHEHUNH. MeToz

Kpamepa. Meton I"aycca (2 ygaca).




Jleknus 4.

HccnenoBanue cuctem ypaBHeHH o0miero Buaa. CoBMecTHbIE cUCTeMBI. Onpe/ieicHHbIC
cucrembl. Teopema Kponekepa - Kanemnu. OgHoposiHas cuctema ypaBHeHui. HetpuBnanbHas
COBMECTHOCTH OJTHOPOJIHOM cucTeMbl (2 yaca).

Pa3zoen . Bekmopnas ancebpa
Jlexnus 5.

DneMeHTHl BeKTOpHOH anreOpsl. KommnHeapHbie BekTopsl. KoMIanapHbie BEKTOPEI.
JIuneitnplie oneparuu HaJ BekTopamu. CBolcTBa BeKTOpOB. bazuc. JInneliHas 3aBUCUMOCTh
BekTOpoB. Cucrema koopauHaT. OpTOHOpMHUPOBAHHBIN Oa3uc. JIMHEHbIe onepaly Ha/l BEKTOPAMU
B KoopauHarax. CkalsipHOe IPOU3BEICHUE BEKTOPOB. BEKTOpHOE Npon3BeeHUE BEKTOPOB.
CwmenanHoe Mpou3BeIeHHE BEKTOPOB (2 yaca).

Pazoen . Ananumuueckasn ceomempus
Jlexknus 6.

Cucrema KoOpAMHAT Ha MIIOCKOCTU. OCHOBHBIE MPUIIOKEHHS METOJ1a KOOPJIMHAT Ha
iockocTH. [IpeoOpa3oBanue cuctemMbl KoopAuHAT. JIMHIM HA TUIOCKOCTH. Y PaBHEHHUS MPSAMON Ha
wiockocTH. [Ipsimast muuus Ha miockoctu. OCHOBHBIE 3aa4u (2 Jaca).

Jleknus 7.

JIuHuu BTOpOro nopsiaka Ha miocKocTH. OKpYKHOCTb. Diuturc. POKyChbl. DKCHEHTPUCUTET.
Hupektpucer. ['umepbona. DkcieHTpUcUTET rUepOobl. Jupexrpuce! rurepoossl. [Tapadona.
O61ee ypaBHEeHUE IMHUI BTOPOTO Mopsijika (2 yaca).

Paszoen . Komnnexcuvie uucna
Jlexnus 8.

Kommiekcupie uncna. Tpuronomerpudeckas popma uncina. JlecTBUs ¢ KOMILIEKCHBIMU
yrcnamu. ®opmyna Myaspa. Pemienue aByuieHHbIX ypaBHeHUl. [loka3aTenbHas QyHKIuUS C
KOMIUTEKCHBIM TToka3atesieM. @opmyna Dittepa. [TokazarensHas popmMa KOMIUIEKCHOTO dncia (2
qaca).

Paszoen 6. Mamemamuueckuii ananus
Jleknus 9.

MuoxectBa. @yHkiuu. CriocoObl 3a1anust PyHKIUH, CBOMCTBA QyHKIMH (2 Yaca).
Jlexnus 10.

[Ipenen pyukuu B Touke. beckoneyHo mMasnbie 1 6ECKOHEUHO OObIITNE (PYHKIIUU UX
cBoiicTBa. OcHOBHBIE TeOpeMBI 0 npeaenax. [Ipenen pyHkumMM mpu cTpeMIIEHUU apryMeHTa K
OeckoHeUHOCTH. PackppiTHe pa3nTuYHBIX BUIOB HEOMpeIeIeHHOCTeH (2 Jaca).

Jexkmua 11.

[Ipenen nmocnenoBarensHOCTH. Yncso e. 3amedarenbHbIe Ipeaensl (2 yaca).
Jexkmusa 12.

CpaBHeHHe 0eCKOHEYHO MalbIX (PYHKIMH. DKBUBaJIEHTHbIE OECKOHEUHO MaJble (GyHKINH (2
Jaca).

Jleknus 13.

HenpepsiBHOCTH (yHKITNH B TOUKE, HAa 0Tpe3ke. Kiaccudukanus Todek paszpsipa (2 gaca).
Jlexuus 14.

[TonsiTHe pou3BOIHON (DYHKIIMHU, €€ TEOMETPHUUECKH U MeXaHu4YecKuit cMmbIci. [IpaBuiia
muddepennmponanus. [IpousBonnas oOpaTHOM U cnoxkHOM QyHkuuu. Jlorapupmuyeckoe
muddepenimponanue (2 yaca).

Jleknus 15.

Juddepennnan u ero npuMeHeHNe B TPUOIMKEHHBIX BRIYUCICHUAX. [[pon3BOIHbIE U
muddepeHnmansl BeIcIIUX nopsakos. @opmynsl Teitnopa u Makiopena (2 daca).
Jlexnus 16.

Jlokanbnbiil 3kcTpeMyM. Teopembl @epma, Poms, Komu. [Ipasuio Jlonurans.
Hccnenoanve GpyHKIIMU HA MOHOTOHHOCTD U SKCTpeMyM. Hampasienue BRITYKIOCTH rpaduka
GyHKIIMH, TOYKH Tiepernda. AcumnToTsl. O01Ias cxema ucciaeaoBaHus QYHKIIMH U IIOCTPOCHHE
rpaduka (2 yaca).



Jlexknus 17.

Nuterpanbroe ncuucnenue. [leppoodpaznas ¢hynkmus. HeonpeneneHHbIl HHTETpaI.
CBolicTBa HeollpeieaeHHOro nuTerpana. Tabauna ocHOBHBIX MHTErpasnoB. HenmocpeacrsenHoe
uHTerpupoBanue. Criocod moacTaHOBKH (2 Jaca).

Jlexnus 18.

HNHuTterpupoBanme mo yactsam (2 gaca).
Jlexnus 19.

HekoTopsie cBefieHUs U3 TEOPUH MHOTOWIEHOB. Pa3noxkenne MHOrouaeHa Ha MHOXKUTETH. O
KpaTHBIX KOPHSAX MHOTOWIEHa. Pa3noxeHne MHOrowieHa Ha MHOXKMTEIH B CIIy4ae KOMIUIEKCHBIX
KopHe# (2 yaca).

Jlexnus 20.

NuTerpupoBanue sneMeHTapHbIX Apobeil. PekyppentHas ¢popmyna. MnterpupoBanue
panroHaIbHBIX (GYHKIMNA. IHTErpupoBaHue pallMOHANIBHBIX ApoOeil. MeToa HeolpeIeneHHbIX
ko3 urmenToB. MeTo 1 MPOU3BOJIBHBIX 3HAYCHUH (2 yaca).

Jlekuus 21.

WuTerpupoBanue TpUroHoMeTpudeckux (pyHKIUN. YHUBEpcalIbHAs TPUTOHOMETpHUUYECKast
nmojicTaHoBKa (2 yaca).
Jlexuus 22.

WuTerpupoBanue uppanuoHabHbIX GyHKIMH. bunomMuHansneie auddepennnans.
Tpuronomerpuueckas nojacraHoBka. [logcranoBku Ditnepa. MeTon Heonpe1eIeHHbIX
kod(duimenToB. HTETpalibl, He BhIpaXaroluecs yepe3 dJIeMeHTapHbie GYHKIUH (2 Jaca).
Jlexuus 23.

Onpenenennblil uuterpai. MarerpansHas cymma. Materpupyemas ¢pynkuus. CoiicTBa
ornpezeneHHoro uurerpaia. Teopema o cpeqnem. O0o0IIeHHas TeopeMa o0 cpeiHeM. Beruncienue
onpeneneHHoro uuterpana. Teopema Hetotona - JleiiOnuiia. 3ameHa nepeMeHHBIX B OMPEICICHHOM
uHTerpaie. MHTerpupoBaHue no yactsm (2 gaca).

Jexkuusa 24.

Hecob6cTBeHHbIe MHTErpanbl. AGCOIIOTHAS CXOIMMOCTh MHTEerpasia. IHTerpan ot pa3pbIBHON

¢byHkmM (2 yaca).

Cemectp 2

Paszoen 6. Mamemamuueckuii ananus
Jlexnus 25.

[Tpubnm:xeHHoe BeIYUCIIEHUE OlpeieIeHHOro nHTerpana. dopmyna npsMoyroiabHUKOB.
®opmyna Tpaneuuit. opmyna napadon (Cumicona) (2 yaca).
Jlekumusn 26.

Haxoxxnenue miomaaeit miockux ¢uryp. HaxoxaeHue miomaan KpuBOJIMHEHHOTO CEKTOopa.
Boruncnenue niauHbl Ayru KpuBoi. Beruncienne o0beMoB TeJ 10 NONEPEUYHbIM CEUEHUSIM.
Brruucnenue o6bemMoB Tein Bpauienus. [lnomans noBepxHocTH Tena BpamieHus (2 yaca).

Jleknus 27.

[ToHATHEe QYHKIIMN HECKOJIBKUX NTEPEMEHHBIX, IPEe, HENPEPHIBHOCTh, YACTHBIE
npou3BoAHBIC (2 yaca).
Jlexnus 28.

[TonHoe npupamienre u noaHbIA quddepennnan. JAuddepeHnnpoBanue CIOKHBIX (YHKITHIA.
JuddepenunpoBanue HesBHBIX QYHKIUI (2 yaca).

Jleknus 29.

YacTHble Tpou3BOHbIE U AU (epeHIInanbl BRICIINX MOPAAKOB. ['palueHT U Npou3BoHas 1O
HarpasieHuro. JxkcrpemyMsl @HIL. VcenoBasii skcTpemym. MeTton MEHOkuTenen Jlarpanxka. [louck
ONTUMAJbHBIX pelIeHuit (2 yaca).

Jlexnus 30.

Oo6bikHOBeHHBIE MU dhepeHnnanbabie ypaBHeHuss. OCHOBHEIE onpenenenus. CBolicTBa
obmero pemenus. Teopema Komu. MaTerpansubie kpusbie. Ocoboe pemenue. JuddepeHimanbabie
ypaBHEHHS [IEPBOTO MOpsAIKa. YpaBHeHus Buaa y' = f(X). YpaBHEHUs C pa3AemsSiomUMUCs
nepeMeHHBIMH (2 Jaca).



Jlekuus 31.

OnHopoaHBIE YpaBHEHUSA. Y paBHEHUS, MPUBOAAIIMECA K OMHOPOAHBIM. JIMHEHHbIE
ypaBHeHus. Meton bepuymnnu. Meroa Jlarpanxa (2 yaca).
Jlexuus 32.

VYpaBuenue bepaymnnu. YpaBHeHus B MonHbIX Tuddepenipanax. Y paBHenus Jlarpamka u
Knepo. I'eomerpuueckast nuHTepIperanus pemeHuii AudQepeHnnanbHoOro ypaBHeH!s! IEpBOro
nopsaka. [lone nanpasnennid. M3oknunbl. YnciaeHHbIe METOABI pemieHus 1 depeHnantbHbIX
ypaBHeHul. Metoj Ditnepa. Jlomanas Diinepa. YTouHeHHbI MeTo 1 Diepa. Meroa Pynre - Kyrra
(2 gaca).

Jlexuus 33.

Juddepenunanbabie ypaBHEHHS BBICIINX HOPSIIKOB. Y paBHEHUS, TOMYCKAIOIINE TIOHIKEHUE
nopsiika. YpapHeHus Buaa y(n) = f(x). YpaBHeHHS, HE COJEpIKaIUe SBHO HCKOMOW (DYHKIIMH U €€
IIPOM3BOJHBIX /10 MOpPsiAKa N-1 BKIIIOUNUTENBHO. Y paBHEHUS, HE COIEp KAILIUE SIBHO HE3aBUCUMOM
nepeMeHHoM (2 vaca).

Jlexuus 34.

JIuneitnsle nu¢depeHuanbHble YpaBHEHUS BBICIINX MOPAIKOB. JINHEHHbIE OHOPOIHBIE
g depeHraIbHbIe YpaBHEHHS ¢ IPOU3BOIBHBIME Kodhdurmentamu. CTpyKTypa o0miero
pewenus. @yHnameHTagbHas cucreMa pemieHuil. Onpenenutens Bponckoro. O0miee perienue
JMHEWHOTO OJTHOPOJHOTO U (HepeHINATEHOTO YpaBHEHUSI BTOPOTO Nopsiika. JInHeiHbIe
OJITHOpOIHbIE U depeHIualIbHbIe YPABHEHUS C TOCTOSIHHBIMHU KO3 QHUIIHEHTaAMHU.
XapakTepuCTUYECKUII MHOIOWIEH U XapaKTepUCTUYECKOE ypaBHEHHUE (2 yaca).

Jlexuus 35.

JIuneiinble HEOAHOPOIHBIE MU (DepeHIInANTbHBIC YPABHEHUS C TTPOU3BOIBHBIMA
ko3 duurenTamMmu. MeTto Bapualiii IpOM3BOJIbHBIX TOCTOSIHHBIX (2 yaca).
Jlekuus 36.

JIuHeitHble HEOTHOPOIHBIE MU DepeHIInaIbHbIE YPABHEHUS C TOCTOSIHHBIMU
K03 UIIMEeHTaMH U MTPaBOW YacThIO CIIELUATBHOIO BUJA (2 yaca).

Jlekuus 37.

HopmanbHble cucTeMbl 0OBIKHOBEHHBIX JU(depeHIaTbHbIX ypaBHeHU. HopmanbHbie
CHCTEMBI JIMHEHHBIX OJTHOPOIHBIX AU(QepeHInaNbHbIX YPAaBHEHUH ¢ TOCTOSHHBIMU
kod¢unmenTamu (2 yaca).

Jlekuus 38.

Kpartusle unTerpansl. /[BoiiHbIE HHTETPAIBL. Y CIIOBHSI CYLIECTBOBAHHUS JBOMHOIO HHTErPAJIa.
CgoiicTBa ABOHHOTO MHTErpana. Beruncienue ABoHHOro nHTErpaia (2 yaca).

Jlekuus 39.

3aMeHa NepeMeHHbBIX B IBOMHOM UHTerpajie. SJkoouaH. J[BoiiHOM HHTErpai B MOJIAPHBIX
KoopauHartax (2 gaca).

Jlekuus 40.

TpoliHo# nHTErpan. 3aMeHa epeMEHHbIX B TPOMHOM HHTerpanie. Llmmmaapudeckas cucrtema
koopauHaT. Ceprueckas cuctema KoopauHaT (2 yaca).

Jlexuus 41.

I'eomerpuueckue U pu3NIECKUE NPUIOKEHUS KPAaTHBIX MHTETpalioB (2 yaca).
Jlexuus 42.

Panel. OcnoBHble onpenenenus. Croiicta psaos. Kpurepuii Komm. Psagsl ¢
HeoTpulaTenbHbIMH WwieHaMu. [Ipusnak cpaBHenus. [Ipusnak J{anambepa. [IpeaenbHblil mpuzHak
Hanam6epa. [Ipuznak Komu. UnTerpansasiit npusHak Komm (2 gaca).

Jlexnus 43.

3HaKkonepeMeHHbIe psibl. 3Hakouepenyomuecs psaabl. [Ipusnak JleiiOnuma. AdcomoTHas u
YCJIOBHAsI CXOAUMOCTH psaioB. [Ipusnak JlanmamGepa u Ko 1151 3HaKOIepeMEHHBIX PSJIOB.
CaoticTBa aOCONIOTHO CXOSIIMXCS PSIOB (2 daca).

Jlekuus 44.

OyHKIIMOHANBHBIE TOCe10BaTeNbHOCTH. O0MaCTh CXOAUMOCTH. DYHKIIMOHAIBHBIE PSIBL.

Kputepuit Ko paBHomepHoit cxonumoctu. [Tpusznak Beliepmrpacca. CBolicTBa paBHOMEPHO



cxoasaumxcs panos. Crenennsie psaasl. Teopemsl Abens. Paanyc cxogumoctu. JleficTBus co
CTENEHHBIMU psiiamMu. Pa3znoskenne QyHKIUN B CTENEHHBIE psIbl (2 yaca).
Jlexnus 45.

JleficTBUS CO CTENEHHBIMH psiiaMu. Pa3nokenue GyHKIMM B cTenieHHBIC psiabl. HekoTophie
IIPUJIOKEHUS CTENEHHBIX PSAAOB (2 yaca).
Jlexuus 46.

[TpubnuxeHHoe BHIYMCIICHUE 3HAYCHUN (DYHKIIUHU, ONPECTICHHBIX HHTETPAJIOB, pEIICHUE
nuddepeHnraNbHBIX YpaBHEHUH (2 Jaca).
Jlexnus 47.

Psnpr @ypre. Tpuronomerpuueckuii psa. Kosddurmenter dypoe. locTraTounbie npu3HaKku
pazioxumoctu B psia Pypse (2 yaca).
Jlexuus 48.

Paznoxenue B psag @ypwe Henepuonnieckoil pynkiun. Psg @ypbe Ui 4eTHBIX U HEUYETHBIX
byakuuid. Psg @ypbe 115 GyHKIHHM MPOU3BOJIBHOTO Tieproa (2 yaca).

4.1.2.2. IlepeyeHb NPAKTHYCCKUX 3aHATHI

Cemectp 1
Pa3zoen . Jluneiinas ancebpa
IpakTnyeckoe 3ansitue 1

Jluneiinas anreOpa. JlelicTBus HaJ MaTpuliaMu. TpaHCIIOHUPOBAHHAS MaTpPHUIIA.
Omnpenenurenu (2 yaca).
IIpakTHyeckoe 3ansTHE 2

Hesbipoxxiennas matpuna. O6patnast Matpuia. basucHslii MuUHOp MaTpuilsl. Panr MaTpuiisi
(2 gaca).
IIpakTnyeckoe 3ansitue 3

CucreMbl TMHEHHBIX YpaBHEHUNH. MaTpu4HbIN METO/ pElIeHUs CUCTEM ypaBHEHHUI. MeTon
Kpamepa. Meron ["aycca (2 gaca).
IIpakTuyeckoe 3ansTue 4

HccnenoBanue cucreM ypaBHeHUH o61ero Buia. CoBMecTHbIe cucteMbl. OHOpOIHAS
cucrtema ypaBHeHUH. HeTpuBHagbHas COBMECTHOCTb OJTHOPOJAHON CHUCTEMBI (2 yaca).
Paszoen . Bekmophas ancebpa
IIpakTHyeckoe 3ansaTHE S

DneMeHTHl BEeKTOPHOM anreOpsl. JInHeitHble onepauy Haja BeKTopamu. JInHeitHas
3aBUCHUMOCTh BEKTOPOB. JIMHENHbIE onepaliuu HaJl BEKTOpaMU B KoopauHaTax. CkaiasipHoe
IIPOU3BENICHNE BEKTOPOB. BekTopHOE npoun3BeeHNe BEKTOPOB. CMEIIaHHOE TPOU3BEAECHUE BEKTOPOB
(2 gaca).
Pasoen . Ananumuueckas ceomempusi
IIpakTHyeckoe 3ansitue 6

Cucrema KoOpAMHAT Ha IIIOCKOCTU. OCHOBHBIE MPUIIOKEHHS METOIA KOOPJUHAT Ha
mockoctH. [IpeobpazoBaHue cucTeMbl KOOpAWHAT. JIMHUM HA TIJIOCKOCTH. Y paBHEHUS MPSIMON Ha
miockocTH. [Ipsmast muuust Ha mockoctu. OCHOBHBIE 3a/1auu (2 yaca).
IIpakTHyeckoe 3ansitue 7

JIuauM BTOpOro nopsaka Ha MiIockocTu. OKpyKHOCTh. Dmmunc. @oKychl. DKCHEHTPUCHUTET.
Hupextpucsl. ['unepbona. DxcuentpucuteT runepoossl. Jupexkrpuce! runepoossl. [Tapadoina.
OO61ee ypaBHEHHUE JIMHUN BTOPOTO Mopsijika (2 yaca).
Paszoen . Komnnexcuvie uucna
IIpakTH4eckoe 3ansaTHE 8

Kommiekcabie uncna. Tpuronomerpudeckas popma uncina. JeMcTBUS ¢ KOMITIEKCHBIMU
yuciaamu. @opmyna Myaspa. Pemenne nBydneHHbix ypaBHenui. [lokazatenbHast GyHKIHS ¢
KOMILIEKCHBIM TToKa3aTesneM. @opmyna Ditnepa. [lokazarensHas Gpopma KoMIIIEKCHOTO yucia (2
yaca).
Paszoen 6. Mamemamuueckuii ananus
IIpakTH4eckoe 3aHsATHE 9

Oynknuu. CiocoOb! 3a1anust GyHKIUH, CBOMCTBA QyHKIHMH (2 "aca).



IIpakTnyeckoe 3ansaTue 10

[Tpenen pynkmuu B Touke. beckoneuno mainbie u 6eckoHeuHo Oompiue ¢GyHKIuu. [Ipemen
(GyHKLINY TIPU CTPEMIICHUN apryMEHTa K O€CKOHEUHOCTH. PacKpbiTHE pa3InyHbIX BUIOB
HEompeIeIeHHOCTeH (2 "aca).
IIpakTnyeckoe 3ansaTue 11

[Ipenen nmocnenoBarensHOCTH. Yncio e. 3amedarenbHbIe Ipeaessl (2 yaca).
IIpakTHyeckoe 3ansaTHe 12

CpaBHeHME 0€CKOHEUHO MaNbIX QYHKIIUNA. DKBUBAJICHTHBIC OECKOHEYHO Majibie PyHKIuH (2
qaca).
IIpakTnyeckoe 3ausitue 13

HenpepsiBHOCTh QyHKITNH B TOUKe, Ha oTpe3ke. Knaccudukanus Toyek paspoia (2 yaca).
IpakTnyeckoe 3ansitue 14

[MpousBonuas ¢pynkuu. [Ipasuna muddepernuponanus. [IponsBoaHas 0OpaTHON U CIIOKHON
dbynakuuun. Jlorapupmuueckoe muddepennupoBanue (2 yaca).
IIpakTu4yeckoe 3ansaTue 15

Juddepenunan u ero npuMeHEeHNUEe B TPUOIMKEHHBIX BbIUMCIeHUsIX. [I[pon3BoaHbIe U
g depeHmans BICIUX mopsaakos. @opmyisl Teittopa nu MakinopeHna (2 gaca).
IpakTnyeckoe 3ansiTue 16

JlokanbHbli s3kcTpemyM. McenenoBanue GyHKIMN HA MOHOTOHHOCTD U 3KCTPEMYM.
Hanpasnenue Bbinykioctu rpaduka GyHKIUM, TOUkH neperuda. AcumnroTsl. O61mas cxema
uccienoBanus QyHKIUK U TTocTpoeHue rpaduka (2 gaca).
IpakTnyeckoe 3ansiTue 17

Heonpenenennslii nnterpan. Henocpeacrsennoe unrerpuponanue. Crioco0 moCTaHOBKY (2
Jaca).
IIpakTnyeckoe 3ansaTue 18

WHuTerpupoBanue no yactaMm (2 yaca).
IIpakTuyeckoe 3ansaTue 19

WHTerpupoBanue 31eMeHTapHbIX apobeit (2 yaca).
IIpakTHyeckoe 3ansaTHe 20

WuTerpupoBanue paiMoHanbHbIX QyHKIMHA. HTErpupoBaHue palmoHaibHbBIX APOOEH.
Merton HeomnpeaeneHHbIX K03 uireHToB. MeToa mpon3BOoIbHBIX 3HaUeHUH (2 yaca).
IIpakT4eckoe 3ansaTue 21

WHuTerpupoBanne TpUroHOMETpUYeCKUX (PyHKIUN. YHHUBEpcalbHAas TPUTOHOMETpUYECKast
MoJICTaHOBKA (2 Jaca).
IIpakTuyeckoe 3ansaTue 22

WuTerpupoBanue uppaoHaibHbIX QyHKIMH. bBuHoMuHanbHble auddepeHnnans.
Tpuronomerpuueckas nojcraHonka. [logcranoBku Ditiepa. MeTo1 Heonpe1eIeHHbIX
K03 uureHToB. MIHTErpassl, He BhIpakaroluecs yepes3 eMeHTapHble GyHKIH (2 yaca).
IIpakTuyeckoe 3ansaTue 23

OnpeneneHsblil uHTErpaji. Berancinenue onpeneneHHoro narerpana. Teopema HproToHa -
JletitOHu1a. 3aMeHa MEpEMEHHBIX B OMpE/IeICHHOM HHTeTpasie. MHTerpupoBaHue 1Mo 9acTsm (2 Jaca).
IIpakTH4eckoe 3ansaTHe 24

HecoOcTtBenHnbie nHTerpansl. AOCONIOTHAS CXOAUMOCTh HHTerpana. MHTerpan ot pa3pbsiBHON
bynkuuu (2 yaca).
Cemectp 2
Paszoen 6. Mamemamuueckuil ananus
IIpakTH4eckoe 3ansaTHE 25

[TpubnuxeHHOe BHIYMCIIEHUE ONPEAETICHHOr0 nHTerpaia. @opMyia IpsMOyTroJIbHUKOB.
®dopmymna tpanenuii. Dopmyna mapados (Cumncona) (2 yaca).
IIpakTHyeckoe 3ansaTHe 26

Haxosxxnenue momaneit miockux ¢uryp. Haxoxaenue mionaam KpuBOJWHEHHOTO CEKTOpa.
Brruucnenue eI 1yru KpuBOid. Beruncnenre 00beMOB T 10 MONEPEUYHbIM CEUCHUSIM.
Brruncnenne o0beMoB Te BpatieHus. [1nomaas moBepXHOCTH Tena BpaieHus (2 Jaca).



IIpakTnyeckoe 3ansaTHe 27

[ToHATHE QYHKIIMN HECKOJIBKUX NTEPEMEHHBIX, IIPEET, HEIPEPIBHOCTh, YACTHBIE
npou3BOHbIE (2 yaca).
IIpakTnyeckoe 3ansitue 28

[TonmHoe npupamienue u noaHbi aupdepeniman. JuddepeHirpoBanne cIoKHBIX QYHKITHIA.
HuddepennmpoBanne HesBHBIX DyHKIMH (2 yaca).
IIpakTnyeckoe 3ansTue 29

YacTtHble Ipou3BOHbIE U AU((epeHIInanbl BHICIINX MOPAAKOB. ['palueHT U Nponu3BoHas 1O
HanpasyieHuto. DkcrpemyMbl @HIL. YcnoBHel skcTpemyM. Metoa muoxuteneit Jlarpanxa. [louck
ONTUMAaJIBHBIX PEIICHHH (2 Jaca).
IIpakTnyeckoe 3ansaTue 30

OO0bikHOBeHHBIE MU depeHnnanbhble ypaBHeHuss. OcHoBHBIE onpeneneHus. CBoiicTBa
obmero pemrenusi. Teopema Komm. MuaTterpansusie kpusbie. Ocoboe pemienue. {uddepennmanbapie
ypaBHEHMs [IEPBOTo MopsAaKa. YpaBHeHus Bujaa y' = f(X). YpaBHeHuUs ¢ pa3aesstoluMucs
nepeMeHHbIMHU (2 yaca).
IIpakTnyeckoe 3ansiTue 31

OpHOopoaHbIE ypaBHEHUS. Y paBHEHUS, IPUBOAIINECS K OAHOPOAHBIM. JInHEelHbIe
ypaBHenus. Meton bepuymnnu. Meroa Jlarpanxa (2 gaca).
IIpakTHyeckoe 3ansaTHE 32

VYpasuenne bepnymiu. YpaBHenus B nonHbix quddepennnanax. Ypapuenus Jlarpanxka u
Knepo. 'eomerpuyeckast HHTEpIIpeTalysl pemeHuid qudepeHnnaaIb-Horo ypaBHEHUS IIEPBOTo
nopsaka. [lone nanpasnenuit. M3oknunsl (2 yaca).
IIpakTnyeckoe 3ansaTue 33

JuddepenunanbHble ypaBHEHHS BBICIINX HOPSIIKOB. Y paBHEHUS, IOMYCKAIOIINE ITOHIKEHUE
nopsiaka. YpasHeHus Buja y(n) = f(x). YpaBHeHuUs1, He coJeprKaliye SBHO UCKOMON (DYHKLIUU U €€
IIPOM3BOJHBIX JI0 MOPsAKa N-1 BKIIOUNUTENBHO. Y paBHEHUS, HE COEP KALLUE IBHO HE3aBUCUMON
nepeMeHHoi (2 vaca).
IIpakTH4eckoe 3ansaTHe 34

JIuneiinble nuddepeHuanbHble ypaBHEHHSI BHICIINX HOPSAAKOB. JIMHEHbBIE OJTHOPOIHbIE
g depeHImaIbHbIe ypaBHEHHS ¢ IPOU3BOJIbHBIMU KO3 duimentamu. CTpyKTypa o011ero
pemenus. @yHaamMeHTanpHas cucrema pemeHuil. Onpeaenutens Bporckoro. O61ee pemeHue
JUHEHHOTO OJTHOPOJHOTO U (hepeHInalbHOTO ypaBHEHNs BTOpOoro nopsiika. JInneitnole
OJIHOpoAHbIE TH(epeHInanbHbIE YPABHEHHS C TOCTOSHHBIMH KO3 QULIeHTaMU.
XapakTepuCTUUYECKUH MHOTOYJIEH U XapaKTepUCTUUECKOe ypaBHEHHE (2 Jaca).
IIpakTHyeckoe 3ansaTHE 35

JIuneiltHble HEOHOPOIHBIE MU hepeHIInaIbHBIE YPABHEHUS C TPOU3BOJILHBIMU
koa¢punmenTamu. MeTo 1 Bapualiuy NpoU3BOJIbHBIX MOCTOSIHHBIX (2 yaca).
IIpakTHyeckoe 3ansaTue 36

JIuneiiHble HEOAHOPOIHBIE AU dEepeHIINaTbHbIE YPABHEHUS C MTOCTOSHHBIMU
K03 PHIIMEHTaMHU U NTPaBOM YaCThIO CIIEIMAILHOTO BUa (2 yaca).
IIpakTuyeckoe 3ansitue 37

HopmanpsHble cucTeMbl 00BIKHOBEHHBIX AU depeHnnanbubix ypaBHeHuil. Hopmanbabie
CUCTEMBI JINHEWHBIX OJTHOPOAHBIX AU(PPEepeHINATbHBIX YPAaBHEHUH ¢ TOCTOSHHBIMU
ko3P uurentamu (2 gaca).
IIpakTHyeckoe 3ansitue 38

YucneHHble METO/IbI perieHus nuddepeHuanbHbIX ypaBHeHHH. Meron Ditnepa. Jlomanas
Ditnepa. YTouHeHHbIN MeTo Ditnepa. Meton Pynre - Kyrra (2 gaca).
IIpakTyeckoe 3ansaTue 39

JIBoliHbIE MHTETrpAJIbl. BhIuKCI€HHE IBOMHOTO HHTErpajia. JIBOHON HHTETpas B MOJISPHBIX
KoopauHartax (2 yaca).
IpakTnyeckoe 3ansitue 40

TpoitHoli nHTErpall. 3aMeHa IEPEMEHHBIX B TPOMHOM uHTerpane. Llunnuapuueckas cucrema
koopauHat. Cepudeckas cucteMa KoopauHar (2 gaca).



IIpakTnyeckoe 3ansaTue 41

['eomerpuueckue u pusznyeckne MPUIOKEHUS KPATHBIX MHTETPpasioB (2 daca).
IIpakTHyeckoe 3ansTHE 42

Psinpl. Psaael ¢ HeoTpunaTenpHbiMu WwieHamu. [Ipu3nak cpaBuenus. [Ipusnak Janambepa.
[Mpenenbubiii npusHak danamoepa. [Ipusnak Komm. MaTterpanbhbiii npusHak Komwu (2 gaca).
IIpakTnyeckoe 3ausitue 43

3HaKkonepeMeHHbIe psiibl. 3HaKouepenyromuecs psasl. [Ipusnak Jlelioauma. AGconroTHAS U
yclioBHas cxoauMocTh panoB. [Ipusnak [{anamGepa u Komm it 3HaKonepeMeHHbIX PSIOB.
CaoiicTBa aOCOTIOTHO CXOIALTUXCS psioB (2 yaca).
IIpakTnyeckoe 3ansitue 44

OyHKIIMOHAIBHBIE MTOCIEeI0BaTENbHOCTH. O051acTh cX0AUMOCTU. DYHKIIMOHAIBHBIE PSIBL.
Kputepuit Ko paBHomepHoil cxonumoctu. [Ipusznak Beliepmtpacca. CBolicTBa paBHOMEPHO
cxonsmmxcs psanoB. Crenennbie psaasl. Teopembl Abens. Paauyc cxogumoct. [leiicTBus co
CTENeHHbIMU psAsiaMu. Pa3noxenne QpyHKIMii B cTENEHHbIE pABI (2 yaca).
IIpakTHyeckoe 3ansaTHE 45

JleiicTBus co cTeneHHbIME psigamu. Pasnoxkenue GyHKIUI B cTenenHble psaabl. HekoTopbie
IIPUJIOKEHUS CTENIEHHBIX PSAAOB (2 yaca).
IpakTnyeckoe 3ansiTue 46

[TpubnmxeHHOE BEIYMCIICHUE 3HAYCHUN (DYHKIINH, OTIPEACTICHHBIX HHTETPAJIOB, pEIICHUE
muddepeHIManbHbIX ypaBHEHUH (2 yaca).
IIpakTuyeckoe 3ansaTue 47

Panet @ypre. Tpuronomerpuueckuii psg. Kosddunuentsr Oypre. JfocTaTounble npu3Haku
paznoxxumoctu B psig Pypee (2 yaca).
IpakTnyeckoe 3ansiTue 48

Paznoxenne B psag Pypre Henepuoandeckoi GyHkuuu. Psag @ypre 1t 4eTHBIX M HEYETHBIX
bynkuunit. Psn @ypbe 11 GyHKIUN POU3BOIBHOTO Mepruoa (2 yaca).

4.1.2.3. Ilepeuennb JJadopaTOpHbIX padboT
He mnanupyercs.

4.1.2.4. IlepeyeHb TeM U y4eOHO-MeTOAMUYECKOE O0ecliedeHue CAMOCTOATEIbHOM

padoThI

[lepedyeHb TeM, BBIHECEHHBIX Ha CAMOCTOATENbHOE U3YUEHUE:
. OOparHas matpuiia. Panr Mmatputis.
. Pemienue npon3BonbHbIX cucTeM ypaBHEeHHH. COBMECTHBIE CHCTEMBI.
. Teopema Kponekepa - Kanennu.
. OnHoponHas cuctema ypaBHeHHH. HeTpuBHanbHast COBMECTHOCTh OJJTHOPOJHOM CHCTEMBI.
. [IpssmoyronbHas cucrema koopauHart. [lonsipHas ciucrema KOOpIHHAT.
. Paznuunble BUIBI YpaBHEHUH NIPSMOM.
. KanoHnyeckne ypaBHeHHS KPHBBIX BTOPOTO MOPSI/IKA.
. @yHKIMS: c1ocO0BI 33/1aHus GYHKIMH, cBOMcTBA pyHKIMU. O6nacTh onpeaeneHus QyHKINH.
. [IpaBua packpeITHE pa3IMYHBIX BHIOB HEOIPEICICHHOCTEH.
. beckoneuno mainsie u 6eckoHeYHO OoJbIMe (PYHKIUU U UX CBOICTBA.
. OcHOBHBIE TEOPEMBI O Ipeesax.
. 3aMeyareNbHbIe MPe/ebl.
. CpaBHeHUE OECKOHEYHO MabIX (PYHKINH.
. HenpepoiBHoCcTh pyHKIIMN. Knaccudukaius Touex pa3poiba.
. Onpenenenue npou3BoHON GyHKIMH. ['eOMeTpUUECKH 1 MEXaHUYECKHUI CMBICT TTPOU3BOTHOM.
. [Ipon3BoiHast OOpaTHOM U CIOXKHOM (QyHKITHH.
. JlJorapudpmuaeckoe nuddepernupoBanme.
. Auddepennnan u ero NpuMEHEHHE B TPUOIMKEHHBIX BEIYUCICHHUSIX.
. ITpon3BosHbIe U T PepeHIINAIbl BBICIIUX TOPSAIKOB.
. ®opmynel Telnopa u MakiopeHa.
. IIpaBuno Jlonurans.
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22. TlonsiTue nepBoOOpa3HON U HEOIPEAETICHHOTO UHTETpaa.
23. IlonsTre onpeaeaeHHoro MHTErpaia Kak npeiesia UHTErpajibHbIX CYMM.
24. OCHOBHBIE CBOICTBA OMPEICICHHOTO HHTErpaa.
25. ®opMyIibl OLIEHKU ONPEAEICHHBIX HHTErPaJIOB.
26. HecoOCTBEHHbBIE UHTETPAIBI.
27. OyHKIIUM HECKOJIBKUX TIEPEMEHHBIX.
28. YacTHble IPOU3BOIHBIE.
29. [loHOE TIpUpAaIeHuE 1 MOHBIN quddepeHnar.
30. YacTHble npon3BoAHbIe U AU (epeHnanbl BHICIIUX MOPSAKOB.
31. I'paavieHT ¥ IPOM3BOAHAS 110 HAIIPABIICHUIO.
32. Okerpemymbl @HII. YcnoBHBIN SKCTpEMYM.
33. 3amaya Komm. Teopema Komm mist qudpepeHnnanbHbIX ypaBHEHUH.
34. Auddepennunanbable ypaBHEHHS IEPBOTO MOPSIKA.
35. JIuneitnbie quddepeHnraibHbple ypaBHEHUS BBICIIUX MTOPSIIKOB.
36. Jlunelinble OmHOpOAHBIE  nuddepeHIUaTbHbIe  YPAaBHEHUS  BBICIIUX  ITOPSIKOB.
dyHaaMeHTallbHasl CUCTEMa PEIeHUH.
37. Jluneiinbie HEOAHOPOIHBIE MU hepeHIInaIbHBIC YPABHEHHUS BBICIINX TTOPSIKOB.
38. Uucnossie psiabl. HeobxoauMelil mpusHak cxoauMocTu. JlocTaTOYHbIE TPU3HAKU CXOAUMOCTH.
39. 3nakonepeMeHHbI€ PsAbl. 3HAKOUEPEAYIOLIUECS PSAJIBL.
40. AGconroTHas U YCIIOBHASI CXOAUMOCTD PSJIOB.
41. CTeneHHBbIC PAJIBIL.
42. Panbl @ypre.
43. Pan ®@ypbe Uit YETHBIX U HEYETHBIX (PYHKLINH.
44. Psan ®ypbe 11t pyHKIMH TPOU3BOIBLHOTO MEPHOIA.
Jia caMocTOSTENbHOM pPAa0OThl HMCHOJIB3YIOTCS METOAMYECKHE YKa3aHUs [0 OCBOEHUIO
JUCLUIUINHBI ¥ U3[JaHUS U3 CIMCKa PUBEJCHHON HM)KE OCHOBHOM U TOTIOJIHUTEIbHON JIUTEPATYPBHI.

4.1.2.5. IlepeueHb TeM KOHTPOJbHBIX padoT, pedepartos, TP, PI'P, PIIP

He nnanupyercs.

4.1.2.6. [IpumepHbIii NepeYeHb TeM KyPCOBbIX PadoT (IIPOEKTOB)
He nnanupyercs.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B nmponecce MU3YUYCHUA  OUCHUIIIIMHBI "MaremaTuka" MNPUMCHAIOTCS  KIIACCHUYCCKHUC
JICKOUOHHBIC 06pa30BaT€J'IBHI)Ie TCXHOJIOTMH, Ha MpPaKTHKAaX MTPUMCHAIOTCA WHAWBUAYAJIBHBIC H
TPYHOIIOBBIC  TCXHOJIOTHUU npenoaaBaHus; HCIIOJIB3YCTCA  KOHTAKTHAsA  TCXHOJIOI'UA, pa36op
KOHKPETHBIX CUTYyallUi, eJI0Bble Urphl, nucnyT. IlpenoaaBarenem o6o3HavaeTcs npobdiema, KoTopas
3aTEM O6CY)K,Z[3.CTC$I, pemacTCs. PCBy.TILTaT " XOoI pCHICHUA NEMOHCTPUPYIOTCA C HCIIOJIB30BAHHUEM
My.HBTHMe)IHﬁHOﬁ TEXHUKH. I/ICHOJ'IB?;yeTCfI TAKXC CAMOCTOATCIBHOC PCHICHUC YYAIIIUMHUCA THUIIOBBIX
3ala4 1 MpuMCpPOB.

6. OneHo4HbIe cpeacTBa AJIsl TEKYLIero KOHTPOJIA YCIIeBaeMOCTH,

l'[pOMe)KyTO‘IHOﬁ aTTeCTalluim Mo uTOraM OCBOCHHUA JUCHMUILJINMHBI.
@DOH/IbI OIICHOYHBIX MATEPHAIOB (CPEICTB) MPUBEIEHBI B IPUIIOKEHUH.

7. YueOHO-MeTOANYeCKOe U HH(POPMAITMOHHOE o0ecnieuyeHne JUCHUIIIMHBI.

7.1. OcHOBHas1 y4eOHO-MeTOAUYECKAS JUTEPATypa M0 JUCHUIIIHHE
1. T'nyxos, B. A. Kypc Beicuieit marematuku. B 2-x Tomax. T.I : yueOnuk / B. A. I'myxos, I
A. Koros, O. B. KotoBa. — MaxkeeBka : JlonOacckass HalmoHaldbHAsI aKaJeMHUs CTPOMTEIIbCTBA W
apxutektypsl, 9bC ACB, 2020. — 566 c. - https://www.iprbookshop.ru/99382.html



2. I'myxos, B. A. Kypc Beicuieii matematuku. B 2-x tomax. T.II : yueObnuk / B. A. T'myxos, I'.
A. Koros, O. B. KotoBa. — MaxkeeBka : JlonOacckass HallmoHaldbHAsI aKaJeMHUs CTPOHUTEIIbCTBA H
apxutektypsl, 9bC ACB, 2020. — 566 c. - https://www.iprbookshop.ru/99383.html

3. TerpyamBwiu, E. B. Maremaruka. Yacte 1 : mpaktukym / E. B. TerpyamBunu, B. B.
EpmoB. — 2-¢ m3a. — MockBa : Air I[lu Ap Memua, 2021. — 204 c. -
https://www.iprbookshop.ru/99095.html

4. TerpyamBunu, E. B. Maremaruka. Yacte 2 : npaktukym / E. B. Terpyamsunu, B. B.
Epmios. — Mocksa : Aii [Tu Ap Memua, 2020. — 196 c. - https://www.iprbookshop.ru/99096.html

5. TerpyamBunu, E. B. Marematuka. Yacts 3 : mpaktukym / E. B. TerpyamBunu, B. B.
EpmioB. — Mocksa : Aii [Tu Ap Menua, 2022. — 106 c. - https://www.iprbookshop.ru/117621.html

7.2. JonoHUTEIbHAS Y4eOHO-MeTOAUYECKAsl JJUTEepPaTypa Mo JUCUMUILITIMHE

1. KOroa, H. B. Bricmas maremaruka. [(uddepennuanpapie ypaBHEHHS : y4eOHO-
meroauyeckoe mocobue / H. B. KOrosa. — HoBocubupck : HoBocuOupckuii rocynapcTBEHHBIH
TeXHHYeCKHu yHuBepcuTet, 2020. — 28 ¢. - https://www.iprbookshop.ru/99175.html

2. Uanos, /1. 0. uddepeHnnpoBanre u KCTPEMAITbHBIC CBONCTBA (QYHKIIUN HECKOJIBKHUX
MEPEeMEHHBIX : y4eOHOe MmocoOue K MpaKTHUYeCKUM 3aHATUSAM 1o Bbiciied martematuke / [. FO.
Wganos, JI. 1. 3axapoB. — Mocksa : Poccuiickuit ynusepcurer tpancnopra (MUUT), 2021. — 55
C. - https://www.iprbookshop.ru/115837.html

3. Maremartuka. [Quddepennuansaoe wucuucienue. U.l. DyHKIUM OIHOW HE3aBUCHMOM
NepeMeHHoil : yueOHoe nmocobue / A. 3. Anuramos, I1. B. Makapos, H. B. Cemenona, @. JI. /lamuan.
—  Mocksa : N3narenbckuit JHom  MUCuC, 2021. — 76 C. -
https://www.iprbookshop.ru/116937.html

4. Koo, A. I'. MaremaTrka B TEXHHYECKOM BY3€ JIIs 2-TO ceMecTpa : ydeOHoe nocodue / A.
I'. Knoso, U. A. JIanynoBa. — PoctoB-na-Jlony, Taranpor : U3narensctBo FOxHoro denepansuoro
yHuBepcureta, 2021. — 198 ¢. - https://www.iprbookshop.ru/117180.html

5. beipaunH, A. II. Marematuka : npaktukym / A. Il. Beipnun, A. A. Cugopenko, O. A.
CoxkonoBa. — Boponex : Boponexckuii rocynapcTBeHHbIN TexHu4eckuil yausepcutet, ObC ACB,
2021. — 167 c. - https://www.iprbookshop.ru/111470.html

6. Anexcees, I'. B. Kypc Bbiciieii MaTeMaTuku J1jsl TYMaHUTApHBIX HampaBiIeHUH : yueOHOe
nocobue / I'. B. Anekcees, 1. . XonsiBuH. — Mocksa : Aif [lu Ap Menua, 2020. — 264 c. -
https://www.iprbookshop.ru/96847.html

7. Knoso, A. I'. Kypc nekuuil mo maremaruke : yuyebHoe mocobue / A. I'. Koo, U. A.
JIsmiynoBa. — PocrtoB-Ha-Jlony, Taranpor : U3parensctBo FOxHOTO (henepanbHOr0 yHUBEpCHUTETA,
2020. — 199 c. - https://www.iprbookshop.ru/107998.html

8. IlInapesa, I'. B. Briciias marematuka (JinHeiHas anredpa) : METOJIMYECKHE YKa3aHUS K
BBINIOJIHEHUIO TUIOBBIX pacueToB. s Hampasnenuil noarorosku 38.03.01 Dxonomuka, 38.03.05
busnec-undopmatuka (kBammdukamuss — OakanaBp) / . B. IlnapeBa. — Cumdepononp :
YHHBepcUTET SKOHOMUKH U yrpasnenus, 2020. — 57 ¢. - https://www.iprbookshop.ru/101397.html

9. MyparoBa, JI. A. TunoBoii pacuer «Maremaruka, | cemectp» : y4eOHO-METOAMYECKOE
nocobue / JI. A. MyparoBa, JI. B. JlumanoBa. — Camapa : Camapckuii ToCyaapCTBEHHBIH
texundyeckuit yausepcutet, 96C ACB, 2020. — 116 c. - https://www.iprbookshop.ru/105243.html

10. COopHMK 33734 U yIpakKHEHUH M0 MaTeMaTuke : yueOHO-MeToauueckoe nocodue / P. M.
Annbunnep, C. I1. I'opbuxos, B. H. Heiimapk [u np.]. — Hwxuuit Hosropon : Huxeropoackuii
rOCYJapCTBEHHBIN apXUTEKTYpHO-CTpouTeNnbHbId yHuBepcuter, 9bC ACB, 2020. — 170 c. -
https://www.iprbookshop.ru/107393.html

7.3. Ilepeyenb HHGPOPMAIMOHHBIX TEXHOJIOTHI, HCIIOJIb3YeMbIX NPH
OCylIeCTBJICHMH 00pa30BaTeJILHOIO0 NMpouecca Mo JUCHUILUINHE, BKIKYAs
nepeyeHb MPOrpaMMHOI0 odecredeHnsi 1 HHPOPMALMOHHBIX CIIPABOYHbBIX

CHUCTEM
B  oOpa3oBarenbHOM  Tpomecce  HCIOJB3YIOTCS ~ HH()OPMAIMOHHBIE  TEXHOJIOTHH,
pealu30BaHHbIE Ha  OCHOBE  HMH(OPMAIIMOHHO-O0PAa30BAaTEIBLHOTO  MOpTaja  HMHCTUTYTA
(www.mivlgu.ru/iop), 1 ”HPOKOMMYHHUKAITMOHHOW CETH MHCTUTYTA!



- IPEeI0CTaBICHUE YUeOHO-METOIUUECKUX MATEPHUAIOB B JIEKTPOHHOM BH/IE;

- B3aMMOJEHCTBHE YYAaCTHMKOB O0Opa30BaTENbHOIO IIpolecca 4Yepe3 JIOKalIbHYI CETh
uHcTuTyTa U MIHTEepHET;

- IPEJOCTaBIIEHUE CBEICHUI O pe3ynbTaTaX y4eOHON esSTeIbHOCTH B 3JEKTPOHHOM JIMYHOM
KaOWHETe 00YyJaroIIerocs.

WHopmanoHHbIE CIIPABOYHBIE CUCTEMBI:

HE UCIOJIb3YETCs

IIporpammHoe oOecrieueHue:

He npenycmotpeHo.

7.4. Ilepeyenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHHUKANIMOHHOM CeTH

«/HTepHeT», HeOOXOAUMBIX VISl 0CBOCHH S JUCIHUILIUHBI
iprbookshop.ru
mivlgu.ru/iop

8. MarepuajbHO-TEXHUYECKOE O0ecIeYeHne U CIUTITHHbI
JlexuroHHas ayaguTOpUs
Jocka menoBast 3-x aneMeHTHasi; cucteMHbld 010k IC 2.8; npoexTop mynbTumeaniinbii NEC
Projector V302XG; skpan HactenHbllt LMP-100109; noctyn k cetu HTepHeT.

9. MeToan4yecKkue yKa3zaHusl M0 OCBOEHUIO JUCHUIJINHbBI

JUis yCHEemHOro OCBOEHHMSI TEOPETHYECKOIo Marepuajia O0y4aroIMiics: 3HAKOMUTCS CO
CIIMCKOM PEKOMEHIYEMON OCHOBHOW M JOIOJHUTEIBHOM JINTEPATYPBl; YTOYHSET y IPENoaaBares,
KAaKUM JIONOJHUTEJIbHBIM IOCOOUSM CIEIyeT OTAaTh IpPEANOYTEHUE; BEAET KOHCIEKT JEKUUH U
npopabaThIBaeT JIGKLIMOHHBIM MaTepHuall, MoJIb3YsICh KaK KOHCIIEKTOM, TaK U y4eOHBIMU MOCOOUSIMH.

Ha mnpaktnueckux 3aHATUAX MPOWIECHHBIM TEOPETUYECKMM MaTepHall IMOAKPEIUIIETCS
pelIeHreM 3aa4 10 OCHOBHBIM T€MaM JUCHUIUIMHBL. B KOHIIEe 3aHATHS 00ydarolie JeMOHCTPUPYIOT
MOJIy4YEHHBIE PE3YJIbTAThl IPENOAaBaTeN0 U IPU HEOOXOIMMOCTH JeNatoT padoTy Ha/l OIINOKaMHU.

Kaxnplii o0ydaronuiics caMOCTOATENBHO ONpEesieT PeXUM CBOeil paboThl U Mepy Tpyaa,
3aTpauMBaeMOro Ha OBJIAJICHHME y4YeOHBIM COJEpX)aHUeM JUCHUIUIMHBIL. OH  BBINOJHSET
BHEAYJAUTOPHYIO pabOTy M M3y4YeHHE pa3/eoB, BHIHOCUMBIX Ha CaMOCTOSTEIbHYIO paloTy, MO
JUYHOMY WHIUBUIYalbHOMY IUIaHY, B 3aBUCUMOCTH OT €ro IMOJTrOTOBKH, BPEMEHM M JIPYIHX
YCIIOBUH.

dopma 3aAKITIOYHUTEIBHOTO KOHTPOJS MPU MPOMEKYTOUHOM aTTecTaluu — 3K3aMeH. [[ns
MIPOBEJCHUS MPOMEKYTOUHON aTTECTAllMU 10 AUCHUIUIMHE pa3paboTaHbl (POHJ OLEHOYHBIX CPEACTB
U OaJuIbHO-pEeMTHHIOBas cCHCTeMa OLIEHKH Y4eOHOM JesTelnbHOCTH CTylneHToB. OIeHka 1o
JTUCIUIUIMHE BBICTABISETCS B MH(OPMALIMOHHOW CHUCTEME€ M HOCUT HMHTEIPUPOBAHHBIN XapakTep,
YUNTBIBAIOIIMKA pE3ylbTaThl OLICHUBAHUS Y4YacTHUs CTYACHTOB B ayJUTOPHBIX 3aHATHUSAX, KA4ECTBA U
CBOEBPEMEHHOCTH BBINIOJIHEHUSI 3a/laHuil B XOJ€ HW3YYEHHUs JUCHUIUIMHBI M TPOMEKYTOUHOM
aTTECTALIUH.



[Iporpamma cocrtaBieHa B cooTBeTcTBUM c TpeboBanusamMu PI'OC BO mo HampapieHHIO
01.03.02 Ilpuxnaounas mamemamuxa u uHgpopmamuxa v MpoQUITIO MMOATOTOBKH HHmeieKkmyanbHblll
aHanu3 OaHHvIX
Pabouyto nporpamMmmy coctaBui .c.H., doyenm Cmonuna H.B.

Typees A. 11.

(ITonmuce)

[Iporpamma paccmoTpeHa U oxoOpeHa Ha 3acenaHuu kadenpsl @IIM  TpOTOKONI
No 21 oT 27.04 2022 rona.
3aBenytommii kapeapoit IIM Opnog A.A.
(ITonmuce)

PaGouast mporpamma paccMOTpeHa M OmOOpeHa Ha 3aceJaHuu y4eOHO-METOIUYECKON
komruccuu Qaxynprera UTP

poToKoJ Ne 4 ot 21.05. 2022 ropa.
[Ipencenarens komuccun OUTP PrikxkoBa M.H._
(ITonnuce) (®.1.0.)




JIuer akryanuzanuu padoueil MporpaMMsbl JHCHUTIMHBI

ITporpamma os100peHa Ha

y4eOHBIH TOJI.

[Tporokon 3acenanust kKageapnl Ne

3aBenyrommii kKageapoit

[Tporpamma ooOpeHa Ha

[Tporokon 3acenanust kKageapnl Ne

3aBenyronmii kKageapoit

[Tporpamma otobpeHa Ha

oT 20 ropna.
(IToxmuce) (®.1.0.)
YUYEOHBIH TO/I.
oT 20 ropna.
(ITonmuce) (®.1.0.)

y4eOHBIH TO/I.

[Tporoxon 3aceqanus kageapnl Ne

3aBenyromnuii kageapoit

oT 20 ropa.

(ITonmuce) (®.1.0.)



Ilpunoscenue
DoH/I OLIEHOYHBIX MAaTEPHAJIOB (CPeICTB) MO AUCHHUIINHE
Marematuka

1. OHeHO‘IHbIe MaTepuaJbl AJ NPOBCACHUS TEKYIICI0 KOHTPOJISA yCII€EBAEMOCTH

o IMCIOMIIJIMHE
33[[8,‘11/1 AJI BBIIIOJIHCHUS HA MMPAKTUYCCKUX 3aHATUAX IIPUBCACHBI B HpI/IJ'IO)KCHI/II/I 2.

O0mee pacnpeaenenue 0a/110B TeKyIero KOHTPOJIS 10 BUAAM y4eOHBIX padoT 1Jisl CTY/IeHTOB

Pl THHI-KOHTPO | JIBa mpakTtuueckux 3amanus u3 | a0 10 6amios (1-i cemectp),
TP 1o 10 6amnos (2-1 cemecTp)
POHTHHI-KOHTOIb 2 JIBa mpakTuueckux 3aaanus u3 | Ao 10 6amros (1-i cemectp),
TP 1o 10 6amnoB (2-# cemecTp)
PeHTHHT-KOHTPOIb 3 JIBa mpakTUyecKux 3aaanud u3 | Ao 15 6amnos (1-i cemectp),
TP 1o 15 6amnos (2-# cemecTp)
[Tocemenue 3aHATHIA 1o 5 6amnoB (1-i cemectp), 10
CTYJEHTOM 5 GanoB (2-ii cemectp)
JlomoTHUTENbHBIE OaJITbI 1o 5 6amnoB (1-# cemecTp), 10
(OoHychI) 5 6asnoB (2-ii cemectp)
naia Cvtocromeio 20 15 Gannon (1-i ceecrp),
paboThI 1o 15 6annos (2-i cemecTp)

2. IlpoMeskyTOUHASI ATTECTAIMS 1O TMCIUIIHHE
IlepeyeHb BONPOCOB K 3K3aMeHY / 3a4eTy / 3a4eTy ¢ OLeHKOM.
Ilepeuenn npakTHYecKuX 3a1a4 / 3aJaHUil K IK3aMeHY / 3a4eTy / 3a4eTy ¢ OlleHKOH (nmpu
HAJIUYHN)

Bomnpocsl, 3aganus U1 IpoOMeXyTOYHON aTTecTaluu npuBeaeHs! B [Ipunoxennn 3.
MeTtoauyeckue MaTepuabl, XapaKTEePU3YIOIIKUX NPOLeIyPhl OLCHHBAHUS

Ha ocHoOBe TUMOBBIX 3a1aHuil U3 pazaena 6.3. mporpaMMHBIM KOMITJIEKCOM UH(GOPMAIMOHHO-
obpasoBarenbHoro moptara MU Bnal'V dopmupyroTcss B aBTOMAaTHUYECKOM PEXHME TECTOBBIC
3a/laHus JUIs CTYICHTOB: TpH Borpoca u3 Ojoka 1, Tpu Bompoca u3 0J0Ka 2 W 4eThIpe BOIMpoca U3
6moka 3. Ilporpammublii KOMIUIEKC (OpMUPYET HWHAUBUAYAJIbHBIE 3aJaHUS I KaKIOTro
3apETUCTPUPOBAHHOTO B CUCTEME CTYJIEHTAa U YCTAHABIIMBAET BPEMs MPOXOKIACHUS TECTHPOBAHUS.
Pe?)y.]'IBTaTOM TECTUPOBAHUSA ABJIACTCA NPOUCHT MHPaBUIJIBHBIX OTBETOB, ¢ YUCTOM MHAWBUAYAJIBHOTO
CEMECTPOBOTO PEUTHHTa CTYAeHTa (POPMHUPYETCS SIK3aMEHAIIMOHHAS OlIEHKA.

MaxkcuManbHast cymMmMa 0auioB, Habupaemas cTyaeHToM 1o auctuiuinae pasHa 100.

Onenka | Onenka no nikaie O6ocHOBanue Yposenw
B chopmuposannocmu
Oaymax KOMNnemeHyuil
bonee | «OTnmuHO» Coneprxanue Kypca OCBOEHO Buvicokuit yposens
80 MOJIHOCTBIO, O€3 MpoOeoB,

HEOOXOUMBIC MMPAKTHYECCKUE HABBIKU

paboThI C OCBOEHHBIM MAaTEPHATIOM




chopMupOBaHbI, BCE
IPEAYCMOTPEHHBIE IIPOTPAMMON
0o0ydeHus1 yueOHbIC 3adaHuUs
BBITOJIHEHBI, KAYECTBO UX
BBITIOJTHEHUS OLIEHEHO YHCIIOM
6aJu10B, OJIN3KMM K MAaKCUMAJIBHOMY

66-80 | «Xopomio» Coneprxanue Kypca OCBOEHO IIpoosunymutii
MOJIHOCTBIO, 0€3 MpoOeoB, YpoeeHb
HEKOTOPbIC MPAKTUYCCKIE HABBIKH
paboThI ¢ OCBOEHHBIM MaTEPUATIOM
c(OpMHPOBAHBI HEAOCTATOYHO, BCE
MIPEeTyCMOTPEHHBIE MPOTPaMMON
00y4eHus yueOHbIC 3adaHus
BBITIOJTHEHBI, KAYECTBO BHITIOJTHEHUS
HU OJIHOTO M3 HUX HE OIICHCHO
MUHUMAaJIbHBIM YHCIIOM OaJIJIOB,
HEKOTOPbIC BUJIbI 331aHUI
BBITIOJTHEHBI C OITUOKaMU

50-65 | «YmoBiIeTBOPUTEITHHOY Coneprxkanue Kypca OCBOCHO Ilopozoewiit yposens
YaCTUYHO, HO IPOOEIIBI HE HOCAT
CYIIECTBEHHOT'O XapakTepa,
HE00XO0/AMMbIE IPAKTUYECKNE HABBIKU
paboThl ¢ OCBOEHHBIM MaTEpPHAJIOM B
OCHOBHOM C()OPMUPOBAHBI,
OO0JIBIIMHCTBO MPEIYCMOTPEHHBIX
porpamMmoii 00y4eHus: yueOHbIX
3aJJaHHId BHIITOJIHEHO, HEKOTOPHIE M3
BBITOJIHEHHBIX 33JJaHUH, BO3MOXKHO,
coJiepKaT OUTMOKH

Menee | «HeynosnerBoputenbHo» | ComepxaHue Kypca HE OCBOEHO, Komnemenuyuu ne
50 HE0OXO0IMMBbIE TPAKTUUYECKHE HABBIKU | chopmuposanvi
paboTel HEe CHOPMUPOBAHEI,
BBITIOJTHCHHBIC YU€OHBIEC 3aJaHuUs
coJiep>kaT rpyOblie OMUOKH

3. 3agaHus B TeCTOBOI (popMe MO TUCHUILINHE
[Ipumeps! 3ananmii:
YcTaHOBUTE COOTBETCTBHE MCKAY (bYHKHHCﬁ KOMIIJICKCHOT'O IEPEMCHHOTO U €€ 3HAYCHHUEM B
Ttouke z_0=1+21.

f(z)=4z+1
f(z)=3z - 3
f(z)=2 - 4z
5-8i
2-8i
5+8i
6i
-2-8i

2. O0mwmii uneH nocnegosarensHocty 1/3,3/9,5/27,7/81, ... uMmeet BUL ...
a_n=[ (-1))] *n (2n-1)/3"n
a_n=(2n-1)/3"n
a_n=[( (-1)] M(n+1) (2n+1)/3"n
a_n=(2n+1)/3"n



3.

N3BecTHBI epBBIC TP WieHA YUCIOBOM mocienoBareabnoctu: 1/5,1/7,1/9. Torna dpopmymna

06H_I€I‘O YJIeHa 3TOM IIOCIEA0BATCIILHOCTH UMEET BUI. . .

A OWODN PP X

el
N B gl

a_n=1/(2"n+3)
a_n=1/(6n-1)n
a_n=1/(2n+3)
a_n=1/(6n-1)

. O6muit maTerpan auddepeHnnaibHoro ypasuenus ey dy=dx/x uMeer BuUfI...

ery=x+C
eMy=In|x[+C
eMy=-1/x"2 +C
y=In|x|+C

. O6mee pemenne nuddepernuanbaoro ypapaenus y* [ [1[1=cos4x umeeT BUI. ..

y=-sindx+C_1/2 x"2+C 2 x+C_3
y=-1/64 sindx+C

y=-1/64 sindx+C_1/2 x"2+C_2 x+C_3
y=1/64 sindx+C_1/2 x"2+C_2 x+C_3

. Touxoii paspsiBa Qyrkmman y=((x-2))/((x+5)*Ini/0XX ) sBNsETCA TOUKA. ..

-5

1

2

0
. Hucno touek paspbiBa pynkuun y=1/(x"2 [ (x-2)] 4 [ (x-1))] *3 ) paBHo...

3

7

0

4
. YKa)XUTe COOTBETCTBHE MEX/TYy KPUBBIMH BTOPOTO MOPS/IKA M UX YPABHEHHUSIMHU:
[0 3x) M2+y=4 1. ITapaGouna 1
[0 3x) ~2-yr2=4 2.0Kpy>XHOCTb 4
- XN2/9+y"2/16=1 3. Dmure 3
. (x+6)"2+(y-1)"2=16 4. I'uniep6ona 2

. Onpenenennpiii uarerpan | 17e:: [ (1+Inifox)/x dx)] pases. ..

3/2

10. TTokasatensHas (opMa 3aIHCH KOMIUIEKCHOTO uncia 3/2-Y3/2*i mMeer BUL. ..

1.
2.
3.
4.

\3*e(-i /6)
en(-i m/6)
V3*e/(i 1/6)
en(-n/6)

11.  Onpenenutens|m(l@m(0@m(0@0)))n(-2@n(5@u(0@0)))m( O@u3@m(6@9)))n(-
4@m(0@m(1@3)))| paBeH...

1.

45



2.135
3.-45
4.-135

12. Lentp chepor X 2+y"2+2"2+2x-14y-62-5=0 uMeeT KOOPAMHATHI. . .
1.(-1;7; 3)

2.(2;-14; -6)

3. (-2; 14; 6)

4.(1;-7;-3)

13. CMmermanHas 4acTHasi NMMPOU3BOJIHASL BTOPOTO mopsiaka (02 z)/0x0y QyHkumm z=x"3 y-
4AXy"2+5X-y"2+7 umeer BHULI. ..

1. 3x"2-8y

2. 3x"2-8y-2

3. -8x-2

4. 6xy

14. OnpeneneHHbIN UHTErpa I_O’\ A3 \(4+5x74 ) dx pases. ..
1.19/30
2. 35/30
3. 19/60

4.19/6

15. Jlaub! yuc OBBI€ PSIBL:
[ [ (n+1)/4n)] ~3n,)
{( 2/(5n-1).)

Psan A) cxonutcs, psan B) pacxoaurcs
Psn A) pacxoaures, psa B) pacxonures
Psan A) cxomutcs, psaa B) cxonutcs

Psn A) pacxoaures, psin B) cxoaures

16. an mapamnenorpamm OABC. Bektopsr (OA) =(2,-3,5),(0B) =(-2,5,1). Torma BekTOp
(OC) uMeeT KOOPIMHATHI. ..

1.(-4,8,-4)

2.(0,2,6)

3.(4,-8,4)

4. (0, -2, -6)

[TonHbI epedeHb TeCTOBBIX 33JaHUN C YKa3aHUEM MPAaBUIILHBIX OTBETOB, pa3MelleH B OaHKe
BOIIPOCOB Ha I/IH(I)OpMaL[I/IOHHO-O6p8.30BaTeJ'ILHOM rnopraje HWHCTUTYTA 10 CCBIJIKEC
https://www.mivlgu.ru/iop/question/edit.php?courseid=2821&cat=24483%2C89906&category=3574
1%2C89906&qbshowtext=0&recurse=0&recurse=1&showhidden=0

OHeHKa PACCUUTBIBACTCA KaK IMPOLCHT IMPABUJIBHO BBIITOJHCHHBIX TCCTOBBIX 3aJIaHPII>'I N3 ux
oOrero yucia.



