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1. eaun u 3aga4um TUCHUTLIAHBI

Lesabl0 MaTeMaTHUeCKOr0 0Opa3oBaHus OakanaBpa SBISETCA: 00ydeHUE CTYICHTOB OCHOB-
HBIM IOJIOKCHHUSIM U METOJIaM MaTeMaTHKHU, HaBbIKaM IIOCTPOCHUSI MATEMATHYECKUX JI0Ka3aTeIIbCTB
MyTEeM JIOTUYECKUX PACCYKACHUI, METOIaM PEIICHUS 3a/1au.

3agauamMu U3y4eHHs JUCIHMIUIMHBI SBISICTCS 00OyUYCHUE CTYACHTOB OCHOBHBIM MaTeMaTH4e-
CKHUM MCTOJaM, UX 3HAKOMCTBO C pa3JIMYHbIMU MPUTTOKCHUAMU 3TUX MCTOAOB K PCHICHUIO ITPAKTH-
YeCKHX 3a]1a4, Jeias IPH 3TOM YIIOp Ha Te pa3Jieiibl MAaTEMAaTHKH, KOTOPbIE B COOTBETCTBHHU C y4eO-
HBIMHU IINIaHaMMW UMCIOT BAaXKHOC 3HAUYCHUC OJIsA TOIO HUJIN HUHOTO HpO(bI/IJ'ISI IIOATOTOBKHU CIICIIHAJIN-
CTOB.

2. MecTo AUCHMILVIMHBI B CTPYKTYpe 00pa3oBaTe/bHONH NPOrpaMMbl

Maremaruka otHocuTCs K biioky 1 o0s13aTenbHOi 4acTy yueOHOro IiaHa.

OcHOBOI1 OCBOEHHUS JaHHON y4eOHOW MUCHUIUIMHBI SBJSIETCS MIKOJIBHBIA KypC MaTeMaTHKH.
DJeMEeHThI HEKOTOPBIX Pa3/IelIoB MaTEeMaTHKH, N3y4aeMbIX B By3e (BeKTopHas anrebpa, auddepen-
LUaJIbHOE U UHTETPaJIbHOE MCUUCICHUS (QYHKIMM OJHON MEPEeMEHHOM, aHaIUTUYeCcKas FeOMETpus),
3aJI0’KEHBI B MIKOJIBHOM KypCe MaTeMAaTHKH; 3HAHWE 3THX JJIEMEHTOB 0053aTEIbHO Kak IS Yriyo-
JEHHOTO M3YYEHUS YKAa3aHHBIX Pa3[elIOB MaTEMAaTUKU B By3€, TaK U JJI1 OCBOCHUS TAKUX PA3JIEIIOB,
M3y4YeHHE KOTOPBIX MPEIYCMOTPEHO TOJIBKO B BBICIICH MaTematHke (auddepeHnuanbHoe ucuucie-
HUe (YHKIUH HECKOJIBKUX MEPEMEHHBIX, AU depeHInanbHble YpaBHEHUS, BBIYUCIEHHE YUCIOBBIX
XapaKTEepUCTUK CIy4YalHbBIX BEIMYUH, UCIOJIb30BAHNE MAaTEMaTHUECKUX METOJ0B 00pabOTKU CTaTH-
CTUYECKUX JAAHHBIX U JPYyTHE).

JlaHHasi qUCLMIUIMHA SBJSIETCS MPEIIIECTBYIOMEH I CIEAYIOIUX €CTECTBEHHOHAYUHBIX U
o01enpoheccCHOHaNbHBIX Y4eOHBIX JUCLHUIUIMH, MPEIyCMOTPEHHBIX B y4eOHBIX IUIAHAX CIIELHAIb-
HocTell HarpasiieHus «['ocynapcTBEHHOE M MyHHUIMIAiIbHOE ynpasieHue»: «Mupopmatuka», «Me-
TOJbI IPUHATHUSA YIIPABIECHUYECKUX peleHu», «ConuaabHO-35KOHOMUYECKAs CTaTUCTUKaY, «CHucTeM-
HBI aHanu3y», «OKOHOMHKO-MaTeMaTH4YECKOE MOJEIMPOBAHUE B YIpaBlIeHUN», «Maremarudyeckue
METOZBI U MOJIEIH B IKOHOMHUKED.

3. Ilepeuens MmiIaHMpyemMbIX pe3y/JbTATOB O0Oy4YeHHsI MO JMCUHUILIMHE (MOAYJIIO),

COOTHECCHHBIX ¢ HHAUKATOPAMH JO0CTUKCHU S KOMIIeTeH LMt

Tabanna 1
Ko mo ®I'OC NuaukaTopbl JOCTHKEHU S IInanupyemsble pe3yJbTaThl 00y4YeHHS
10 JMCIHUIIHHE
OomenpogeccuoHanbHbIE
OIIK-3. Cnioco- | OIIK-3.1 - Bnaneer 6a30BbIMH 3HAHH- | 3HATH OCHOBHI JJMHEWHOMU alTeOphI ¢

O€H NpUMEHSTh
OCHOBHBIE T10JIO-
&KeHus QpyHIa-
MEHTaJIbHBIX
€CTECTBEHHBIX
HAyK U HAYYHBIX
TEOPHi IIPHU IIPO-
BEJICHUU HAyYHO-
UCCIIeI0BaTeNb-
CKHX paboT 1o
U3YYEHHIO U BOC-

AMU B 00JacTu (yHIaMEHTAJIbHBIX
pa3ienoB MareMaTuku, (U3UKU, XH-
MHH U OHOJIOTHH B 00BEME, HEOOXO-
JMIMOM JITIST OCBOCHHUS (DU3HUYECKHX,
XUMHUYECKHX U OMOJIOIMYECKHX OCHOB
B DKOJIOTHH U TIPUPOJIOTIONH30BaHUSI.
OIIK-3.2 - neMoHCTpHUpYET

YMEHHE OCYIIECTBISATh MOUCK MH(OP-
Mallu¥, pacCMaTpUBaTh Pa3IHYHbIC
TOYKHU 3PCHUS JIJIS pEIICHUS
NOCTaBJIEHHBIX 3a/1a4.

AJIEMEHTAaMU aHAJIMTUYECKON T€OMETPHH,
MaTeMaTUYeCKUI aHaJINU3, OCHOBBI IUC-
KPETHOW MaTeMaTUKHU, OCHOBBI TEOPUH
OOBIKHOBEHHBIX U epeHITaTbHBIX
YPaBHEHUH, OCHOBBI

TEOpUHU BEPOATHOCTEN U MaTeMaTuye-
CKOM CTaTUCTHUKH.

YMeTh NpUMEHITh MaTeMaTHUECKHUE Me-
TOJIBI /ISl PELIEHUs] TUIIOBBIX MpOeccH-
OHAJIbHBIX 33]1a4, OPUEHTHUPOBATHCS B
CIIPaBOYHOU




TIPOM3BOJICTBY
MUHEPAITBHO-
CBIPbEBOM 0a3bl

Oiemam.

TaToOB.

MaTeMaTU4ecKol IuTeparype, npuodpe-
TaTh HOBBIC MAaTEMAaTUYCCKUE 3HAHUS,
UCIIOJIB3YSl COBpEMEHHbIE 00pa3oBaTelib-
HbIC U UHPOPMAIMOHHBIE TEXHOJIOTHH,
UCIIOJIb30BAaTh MAaTEMAaTUYECKYIO JIOTUKY
Ut QOPMHUPOBAHUS CYXKACHUIA IO COOT-
BETCTBYIOIIUM PO ecCHOHAIBHBIM MPO-

Baaaers MeTogaMu MocTpoeHUs Mpo-
CTEUIINX MaTEMaTHUIECKUX MOJeIeil TU-
MOBBIX MPOECCHOHANTBHBIX 33]1a4, METO-
namMu 00pabOTKH HKCIIEPUMEHTATBHBIX
JIAaHHBIX W aHAJIU3a MTOJYYECHHBIX PE3Yilb-

4, OO0beM TUCHMUIUIMHBI M BUAbI y4e0HO#i padoThI

Taoauna 2
Beero u/3. e, Pa30uBKa 1o ceMecTpam
Buj y4e6Hoii paboTsI O®DO (B Henemn10), 4 3P0 (mo cemecTpam), 4
00 | 300 1 2 3 1 2 3
KonTakTHasi padora
(Bcero) 200/56 | 60/1,66 | 68/1,9 | 64/1,78 | 68/1,9 | 20/056 | 20/056 | 20/0,56
B tom yucie:
Jlexuun 100/2,8 30/0,83 34/0,95 | 32/0,89 | 34/0,95 | 10/0,28 10/0,28 10/0,28
?rl[’;‘)“mqecme SaHATHA 100/2,8 | 30/0,83 | 34/0,95 | 32/0,89 | 34/0,95 | 10/0,28 | 10/0,28 | 10/0,28
CamocrosTenbHas pa- | ,qcc oo | 3901084 | 40/1,11 | 80/2.22 | 85236 | 2231 | 1247344 | 15VA1L
0ora (Bcero) 9 9
B ToM umucie:
M3YUCHNUE BONPOCOB, BEI- | ono/s o | 39011084 | 40/1,11 | 80/2,22 | 85236 | 1231 | 1047344 | 1OV/4L
HeceHHubix Ha CPC 9 9
KouTtpoJsb 63/1,75 18/0,5 36/1 - 27/0,75 | 9/0,25 - 9/0,25
IK3a- IK3a- IK3a- IK3a-
3a4yerT 3a4yeT
MEH MEH MEH MEH
Obmas Tpynoem- 468/13 468/13 144/4 144/4 180/5 144/4 144/4 180/5
KOCTb
5. Conep:xanue THCHUATIHHBI
5.1. Pa3zaeiibl AMCHHUILIMHBI M BUALI 3AHATHH
Taoauna 3
No Pacnpenesienne 4acoB M0 BHAAM 3aHATHIA
/ HaHMeHOBaHI/le pa:me.na JUCHUITJIIUHDBI
i JIK 113 Bcero




1 cemecTp
Bcero 34 34 68
1 | Jlunetinas anreOpa 6 6 12
2 | DaeMeHTHI BEKTOpHOH anreOpsl 6 6 12
3 | AHagUTHYECKAs TE€OMETPHS 8 8 16
4 | Teopus mpenciios 6 6 12
5 HuddepenuunansHoe ucuncnenne GyHKIUNA OAHON nepe- 8 3 16
MEHHOI
2 cemecTp
Bcero 32 32 64
5 HuddepennnansHoe ucuncinenue QyHKIUNA HECKOIBKUX 10 10 20
HepPEeMEHHBIX
6 | UaTerpanpHoe MCUUCICHNE 10 10 20
7 | JuddepeHunanbHpie ypaBHEHUS 12 12 24
3 cemectp
Bcero 34 34 68
8 | Pamwr 16 16 32
9 OCHOBBI TEOpUH BEPOSTHOCTEH U MAaTEMaTHIECKOM CTaTH- 18 18 36
CTHUKH
Hroro 100 100 200
5. 2. JIeKIINOHHBIE 3aAHATHSI
Tabauua 4
NeNe | HaumeHoBaHue pa3-
Conep:xxanue pa3jieioB
n/n | gesia AMCHUILIMHBI
1l cemecTp
1 2 3
Onpenenurenu 2-ro ¥ 3-ro NOPSAKOB U UX CBOMCTBa. Brrunciienue onpee-
nuteneil. MuHOpH U anredpandeckue AomnoiaHeHus. Onpeaenurenu N-ro mo-
1 | JIuneiinas anredpa | pAnaKa. Pemienue cucrteM ypaBHEHUH ¢ MOMOLIBIO onpenenuTeneid. MaTpuibl

u paevictBus Haj HUMH. OOpaTHas marpuina. MaTpuuHbI crioco0 pemeHus
CHCTEM JIMHEMHBIX ypaBHeHUU. Meron ['aycca pemeHuss CUCTEM JIMHEWHBIX
ypaBHEHUU




DJ1eMeHThI
BEKTOPHOM
ajaredpbl

[TousitTue BekTopa. JInHeiiHbIe onepanu HajJ BEeKTOopaMu. JIMHeitHas 3aBUCH-
MOCTh BEKTOPOB Ha IJIOCKOCTH. basuc Ha minockoctH. [Ipoekuust BekTopa Ha
ocb. CkaisipHOE, BEKTOPHOE, CMEIIAHHOE IPOU3BEICHUS BEKTOPOB M MX
CBOMCTBA. ['€OMETPUYECKHIT CMBICII BEKTOPHOTO M CMELIAHHOI'O IPOU3BEIE-
HUU

AHaIuTHYECKAS
reoMeTpus

YpaBHEHMs IPSAMOM Ha IIOCKOCTH. YTOJ MEXAY ABYMs HpsMbIMHU. Touka
IIEPECEYCHMS IBYX NPAMBIX. Y CIOBUS MAPAJLIEIBHOCTH U YCIOBHE IEPIICH-
JUKYJIIPHOCTU JBYX MpsAMBIX. PaccTosHue OoT Touku A0 npsimoi. JleneHue
OTpe3Ka B JJaHHOM OTHOIIeHMH. [Imomans TpeyronsHuka. Kpusbsie 2-ro mno-
pSAKa: OKPYKHOCTbB, JUIMIIC, TUepOosa, napadoia. YpaBHEHUS IIOCKOCTH.
B3anmHoe pacnonoxkeHue ABYX IUIOCKOCTEW. YpaBHEHUsS MPsSMOW B MPO-
CTpaHCTBE. B3auMMHOE pacrosioKeHue NpsMOM M IIOCKOCTH. Touka mepe-
CEYCHHUs IIPSIMOM C TNIOCKOCTBIO

Teopus npeaesion

IIpenen Gynkuum npu x — +00, x — —©, X —> Xx,. bECKOHEUHO Mable QyHKIHH.

OI‘paHI/I‘IeHHI)IC q)yHKHI/II/I. Beckoneuno GonpIire (1)yHKHI/II/I U UX CBSI3b ¢ 0ECKOHEYHO
MaJIbIMHU q)YHKHI/IHMI/I. OcCHOBHEBIE TCOPEMBI O Ipeaciiax. PaCKpI)ITI/Ie HEOMpPCACIICH-

. 0 oo
HoOcTel BUa 6, — . 3aMeuarenbHble Tpeaensl. HemnpepbBHOCTL GyHKIUH. Touku
o0

paspeiBa U uxX kimaccubukanus. CBOCTBA HENPEepHIBHBIX (PYHKIWN: OTpaHHYCH-
HOCTb, CYIIECTBOBAaHNE HAMOOIBIIETO U HAUMEHBIIETO 3HAYCHUH, IPOMEKYTOIHBIX
3HAYCHUN

JuddepeHunanbHoe
HCYHUCJIEHHE
(pyHKIUH OaHOMI
nepeMeHHOoi

[Ipon3BoaHBIE OCHOBHBIX dJIeMEHTApHBIX (yHKIMHA. Juddepeniman QyHKIUN U ero
reoMeTpruecKuil cMbIci. CBsi3b AuddepeHiana ¢ mpon3BoaHoH. IHBapHaHTHOCTD
¢dhopmel muddepermana cnoxxaoi GyHkuuu. CBsazp Mexay auddepeHIpyeMOCThIO
W HenpepeIBHOCTHIO. [Ipumenenue auddepennuana K NpuOIKEHHBIM BEIYUCIICHHU-
sMm. [IponsBogubie M audepeHnransl BEICINX MOpsSAKoB. OCHOBHBIE TEOPEMBI O
muddepernrpyeMbix GyHKIHIX: Teopembl @epma, Pomms, Jlarpamka, Komm. Ipa-
BuIIo JlonuTans u ero UCIoIb30BaHUE JIsl PACKPBITHs HeonpeaeieHHocrei. Mcce-
JIoBaHKHE (DYHKIIMU C TIOMOIIBIO MPOoU3BOgHON. Touku 3xcTpeMmyma pyHnkimu. Heol-
XOIMMOE W JIOCTATOYHOE YCIIOBHSI CYIIECTBOBaHMS SKCTpemyma. Haxoxnenue
HauOOJBIIET0 U HAUMEHBIIIETO 3HAUCHUI (QyHKIINHU, TUdPepeHIupyeMOoi Ha OTpe3-
ke. UccnenoBanne Beimykyioctd GyHKnuu. Touku meperuba. ACUMOTOTHI Tpaduka
¢ynkuun. Obmias cxema ucciiefoBanus GYHKIUHU U TOCTpoeHus e rpaduka

2 cemMecTp

JuddepeHunanbHoe
HCYHUCIeHHe PyHK-
M HECKOJIbKHX
nepeMeHHbIX

OyHKIIMM HECKONBKUX TMepeMeHHBIX. O0NacTh onpeeNeHus, JUHUN YPOBHs (pyHK-
UM JIByX NHepeMeHHbIX. Ilpeaen u HempepbIBHOCTh (PYHKIMH ABYX NEPEMEHHBIX.
Yactuele npousBognbie. [lonubii nuddeperunan. DxerpeMyM GYHKUUHM ABYX IIe-
pemeHHBIX. Hanbonbliee 1 HauMeHbIIee 3Ha4eHUs] (DYHKIUU JBYX TEPEMEHHBIX B
3aMKkHyTOW obOnactu. IlpousBomHass mo HampaBieHuto. ['paguent. KacarenpHas
IUIOCKOCTh M HOPMaJlb K MMOBEPXHOCTH. MeTol HaMMEHBIIUX KBaJAPaToB 00pabOTKH
OKCTICPUMCHTAJIbHBIX JaHHBIX




HHuTerpajibHoe uc-
yncjaenne GyHKIuu
OJHO¥ epeMeHHOo

IlepBooOpa3Has. HeonpeneneHnblii mHTETpai U ero cBoiictBa. Tabmuia OCHOBHBIX
uHTerpasioB. OCHOBHBIE METOJIBI WHTETPUPOBAHUA: HEMOCPEICTBEHHOE MHTETPUPO-
BaHUE, METOJl MOACTaHOBKU. VHTerpmpoBaHue no vactsaM. KommekcHble uucia.
Anrebpandeckas (opma 3amucu KOMIUIEKCHOTO yucia. Moayib u aprymeHT. [leii-
CTBUS Ha/I KOMIUIEKCHBIMU YHCIaMH. T pUTOHOMETpHUYECKas 1 MoKa3aTenbHas (Gop-
MBI 3alicy KoMIulekcHoro yucna. @opmyna Myaspa-Jlannaca. MHorowiensl. Teo-
pema be3y. OcHoBHas Teopema anreOpsl. PasnoxkeHne MHOTOUJIeHa Ha JTMHEHHbBIC U
KBaJpaTHbIC MHOKUTENH. PannoHanbHbIe IpoOH U pasiokeHue NpaBUILHON ApOOH
Ha Tmpocrteimue apodu. MuTerprupoBanue mpocTeimmx npoOeii. MHTerprupoBanme
panvoHaNbHBIX JApoOel. HMHTerpupoBaHHe MNPOCTEHIINX TPUTOHOMETPHUYECKHX
¢ynkuuii. UaTerpupoBanne uppauroHadbHbIX QYHKIMA. OnpeneneHHblil HHTerpat
KaK TpeJeNl MHTerpaibHOi cyMMmbl. Teopema cymiectBoBaHusi. CBOMCTBa omperne-
JIGHHOro uHTerpaia. Teopema o cpeaHeM. TeopeMa o0 MPOU3BOJHONW MHTErpajia mo
nepeMeHHoi BepxHed rpanune. @opmyna HeroTona-Jleiitbnuna. 3ameHa nepemeH-
HOH B OIpeAeICHHOM HHTerpaie. IHTerpupoBanue no 4acTsaM B ONpPEIEICHHOM HH-
terpaiie. [IpunoxeHus: onpeaeeHHOr0 HHTErpaja: BEIUUCICHUE IIIOMAACH TNIOCKUX
¢uryp B 1eKapTOBBIX U MOJSPHBIX KOOPAUHATAX, IIMHBI AyTH, 00beMoB Tes. Hecol-
CTBEHHBIC HHTErpajbl ¢ OSCKOHEUHBIMH TPAaHHIAMH U OT Pa3pbIBHBIX (YHKIWH.
[Tpu3Haku cpaBHEHNS HECOOCTBEHHBIX HHTETPAIIOB

uddepenunain-
Hble YPABHEHUS

3agaun, npuBogsme K AuddepeHIHaIbHBIM YpaBHEHHAM. Teopema cCylecTBo-
BaHUsI M €JUHCTBEHHOCTH pEUICHUs Ajsl TudepeHInanbHOro ypaBHeHus: 1-ro no-
psAAKa. YpaBHEHHS C pa3felIoIUMUCS EPEMEHHBIMU, OJHOPOJHBIE M JMHEHHBIE
ypaBHeHus1 1-ro mopsanka. /{uddepennnanpapie ypaBHeHUS 2-T0 mopsaka. OCHOB-
Hble NOHATUS. Teopema cymecTBoBanus pewmenus. [Ipocreimue ypaBHeHus, A0IycC-
Kalolue MOHWKeHue mopsaka. JluHeiiHble nuddepeHnnanbHble ypaBHEHUS 2-TO
nopsinka. OmnpeneneHue U CBOMCTBA. JIMHeHHbIE ONHOPOAHBIE UM HEOTHOPOIHBIE
ypaBHeHus. TeopemMa 0 CTpyKType OOIIEro peuieHus HEOJHOPOJHOTO YpaBHEHHS.
Jlunelinple mudQepeHnnanbHble YpaBHEHHS C TOCTOSHHBIMH KO3 (UIMEHTaMU.
Pemenne ogHOpPOIHBIX ypaBHEHUH. Pemrenne HEoMHOPOTHBIX MU(HEPEHITHATEHBIX
YpaBHEHUH C MOCTOSHHBIMH KO3 duinmenTaMmu MetogoM mnoaoopa. Cucremsr aud-
(epeHIMaNbHBIX ypaBHeHUH. HopMaibHas cucteMa. MeTol UCKITFOUCHUS PEIICHHUS
CHCTEMBI YpaBHEHUH

3 cemecTp

Panni

UYucnossle psaabl. CXoguMocTh U cyMMa psifa. OCHOBHBIE CBOMCTBA CXOZASIIUXCA
psinoB. HeoOxonumoe ycrnoBue CXOQMMOCTH 3HAKOMOJIOXKUTEIBHOTO pafa. TeopeMsl
cpaBHeHus. [Ipusnaku Jlamam6Gepa, Komm. 3Hakouepenyromuecs psabl. IlpusHak
Jleitonuua. [lonarue o gpynkuuoHansHoM psige. CreneHHble psiapl. MHTErpan u pa-
muyc cxonumoctu. Gopmynel Maknonepa u Telinopa. Paznoxenne QyHKIMIA B b
Makonepa.




OcHOBBI TEOpHH
10 BeposTHOCTEH H
MaTeMaTH4eCKOM
CTATUCTHKH

OO01mue npaBwiIa KOMOMHATOPUKHU: TPABUIIO CYMMBI, MPABWIIO MPOW3BEACHUS. BbI-
0OpKH 37eMeHTOB. Pa3mernenus, nepecTaHoBKH, couetanus. CiydaiiHbie COOBITHS U
omepanuu Hax HuMU. HecoBmecTHble coObitus. [loyHas rpynma momapHO HECOB-
MeCTHBIX coObITHI. Kitaccuueckoe onpenenenue BeposiTHocTd. CBOMCTBa Kilacchue-
CKOW BEPOSITHOCTHU. Y CJIOBHAs BEPOATHOCTb. DopMyiia mojHO# BeposiTHOCTH. Dop-
Myna baiieca. IloBTopHble ucnbiTanud. bunomuaneHoe pacnpenenenue. Popmyna
Bepnymm. HauBeposiTHeliliee 3HaYCHHE 4YMCIa MOSBICHUS COObITHS. JlokambHas
TeopeMa MyaBpa - Jlamtaca. Pacnipenenenue Ilyaccona. IlonnHoMuanbsHOe pacrpe-
nenenne. CrydaiiHas BenmmunHa. DyHKImsS pacnpeneienns. CBoiicTBa (yHKIHH
pacnpeneneHus. JIMCKpeTHBIC U HENPEpBhIBHBIC ClydaiiHble BeJWYUHBI. [ImOTHOCTH
pacmpeneneHus, e€ cBoiicTBa. HopmanbHblii 3aKoH pacnpeneneHus. HesaBucumbie
Cly4yaliHple BEIMYMHBI. YUCIOBBIE XapaKTEPUCTUKH CIyYalHbIX BeJIMYMH. MaTtema-
THYECKOE OXkumanue, e€¢ cBoiicTBa. KoaddunmeHt koppensann, ero cBoiictea. Oc-
HOBHBIC TOHATUS MaTEMaTHYSCKOW CTATUCTHKH: BHLIOOPOUYHAS COBOKYITHOCTH, T'€HE-
pasibHas COBOKYITHOCTb, TIOBTOPHAs BEIOOpKA, OECIIOBTOpHASI BRIOOPKA, OTHOCHTEh-
HBII TOKa3aTenh BRIOOpKH. Omubka penpe3eHTaTUBHOCTH. ['eHepanmbHas CpemHss,
BEIOOPOYHAS CPEAHSS. Y CTOMYMBOCTh BBIOOPOYHBIX CpeqHUX. [loBepUTENbHBIC WH-
TEPBAJIbI ISl OICHKU MaTEMaTHYECKOTO OXHJIaHUS HOPMAJILHOIO Paclpe/ICCHUS.
OrneHKa BeposATHOCTH (OMHOMHANBHOTO PACIpEeNIeHus) 0 OTHOCHTEIBHON YacTo-
te. CTatucTuyeckoe pacrpenaenenue BoIOOpkH. [lonuron wacror, TMCTOrpamMMa 4a-
CTOT

5.3. JIaGopaTopHbIe 3aHATHS He MPeIyCMOTPeHbI

5.4. IlpakTnyecKue 3aHATUSA

Tabnuya 6

Homepa
pa3aeJioB

TemaTuKa NPaKTHYECKUX 3aHATHH

1-ii cemecTp

Jluneiinas aaredpa. Borunicnenue onpenenureneil. Pemenue cucreM JTMHEHHBIX ypaBHEHUN
meroaoMm Kpamepa. Cnoxkenne u ymMHOXeHHe MmaTpuil. HaxoxxneHue oOpaTHON MaTpHILBI.
Pemrenue cucreM ypaBHEHU MaTpUYHBIM METOJOM U

MetoqoM ["aycca.

JJieMeHThl BEKTOPHOM ajredpbl. Pemenue 3amau Ha HaxXoXKAEHUE KOOPIUHATHOW (pOpMBI
3alMCHU BEKTOPA, €T0 JUINHBI, ONPEACIICHHS] X B3aUMHOTO PACIIOJIO0KEHHS BEKTOPOB

Ha IUIOCKOCTH M B IPOCTPAHCTBE. BBIUMCICHUE CKAISAPHOIO IIPOU3BEIACHUS BEKTOPOB,
HAXO0XJICHHUE YCIOBMSI UX MEPHEHAUKYISIpHOCTH. CKaJlIpHOE MPOU3BEIECHUE JIBYX BEKTOPOB,
YCIIOBHE NMEPHEHAUKYIAPHOCTH BEKTOPOB. BEKTOpPHOE M CMEIIaHHOE NPOU3BEACHUS BEKTO-
POB M UX I€OMETPUYECKUI CMBICH. [IpuiokeHrne BEKTOPHOTO U CMEIIAHHOTO IPOU3BENCHUN
BEKTOPOB JUIsl pEeLICHUs] TECOMETPUYECKUX 3a1a4

AHaJIMTHYECKAsA reoMeTpusi. AHaAIMTUYECKasi TEOMETPUsI Ha IJIOCKOCTU. Pa3nnuHele ypas-
HeHus npsmoi nuHuu. [lepexon ot onHoro Buaa ¢GopMysibl IpsiMOi K Apyromy Buay. Touka
[IEPECEUYCHUS ABYX IPAMBIX, YTOJI MEKIY ABYMs IIPSIMBIMH.

KpuBsie BTOpOro nopsijika: OKpy>KHOCTb, SJUTUIIC, TUIIepOoIa, napadona.

Bunbl ypaBHEHUI IUIOCKOCTH: YpaBHEHHWE INIOCKOCTH, IMPOXOJSIIECH 4Yepe3 NaHHYK TOUYKY
NEPIEHANKYIIIPHO TAaHHOMY BEKTOpY; o0liiee ypaBHEHHE MJIOCKOCTH; YPaBHEHUE TIOCKOCTH
B OTpE3Kax. 3aJ1a4yd Ha IMOCTPOECHUE IUIOCKOCTH, BBIYUCIECHUE PACCTOSAHMS OT JAHHOW TOYKHU
110 TUIOCKOCTH, YIJIa MEKY IUNIOCKOCTSAMHU. Y CJIOBUS NApaJIEIbHOCTH U
MEPHEHIUKYISIPHOCTH IockocTel. IIpsimas B nmpocTpancTBe. KaHoHMYeckoe U mapameTpHu-
YECKHUE YPAaBHEHHUs IIPSIMOM B IPOCTPAHCTBE. YTOJ MEXKIY IIPAMBIMHU B IIPOCTPAHCTBE. Y CII0-
BHSI NAPAJIIENBHOCTH M NEPIEHAUKYISIPHOCTH HPSIMOM M IUIOCKOCTH. Todka IepecedeHus
npsMoi U m1ockoctu. [ToBepxHOCTH 2-Tr0 MOpsAKa M UX KAHOHUYECKUE YPABHEHUSAM: AJUIUII-
COU/JIBI, THUIIEPOOIIONTbI, TapabOION b, HIUIMHPHI 2-T0 MOPSJIKA; KOHYC 2-T0 MOpPsAKa.




Teopusi nmpeaenos. [Ipenen Gpynkuu. beckoneuno maneie pyaknuu. OrpaHundeHHbIC QYHK-
1uH. beckoHeyHo Gosbinue (YHKIMU U UX CBSI3b ¢ OECKOHEYHO MasIbIMU (QyHKUusAMHU. Pac-
KpbITHE HeonpeaenenHoctel Buaa 0/0, oo/oo. 3amaum Ha pacKpbITHE BCeX 7 HEONPEAenEH-
HocTell. Pernienue 3a1a4 Ha HaXOXKACHUE MPENEIOB C MOMOIIBIO MEPBOTO M BTOPOTO «3aMe-
YyaTenbHBIX» npeaenoB. CpaBHeHHe 0eCKOHEUHO ManbiX QyHKuuid. [ToHsATHE HEPEPHIBHOCTH
¢ynkuuu. OpHocropoHHHe mnpenenbl. CBoiicTBa (DyHKIMI, HEMPEpPHIBHBIX HA CETMEHTE:
OTrPaHUYEHHOCTD, CYIIECTBOBAHHWE HAWOOJBUIET0 W HAMMEHBILIEro 3HAYCHHM, MPOMEXYTOU-
HbIe 3Ha4YeHUsl. TOUKM pa3phiBa, UX KIACCU(PUKAIIHSL.

JAuddepennuanbHoe ucunciaeHue (PpyHKIUH OAHON mepeMeHHOM. [Ipon3BOIHBIE OCHOBHBIX 3Je-
MeHTapHbIX ¢yHKuui. [IpousBogHas cnoxuoit pynkuuu. Auddepennman pyHKIUN U €ro TeOMeTpH-
geckuid cMpIc. Cs3p muddepeHnuana ¢ mpon3BoaHoi. MiaBapuanTHOCTE (opMbl auddepeHIaia
cnoxxHoN ¢GyHKIEH. CBsi3p Mexay nuddepeHIrpyeMOoCThI0 U HEMPEePBIBHOCTHIO. [Ipon3BonHbIe U
nuddepeHnnansl BeICIIUX MOpsAAKoB. [IpaBuio Jlonutans 1 ero UCTONIB30BaHKE IJIsl PACKPBITHS He-
ompexneneHHocTel. VccenoBanne GpyHKIMA ¢ TIOMOIIBIO Mpon3BoAHON. Heobxomumoe u moctarod-
HOE YCJOBHS CYIIECTBOBaHHS 3KCTpeMyma. OThICKaHWE HAWOOIBIIET0 M HANMEHBIIEr0 3HAYeHHN
¢ynkuny, nuddepeHurpyemMoii Ha oTpeske. AcUMNTOTH rpaduka QyHkuun. VccnenoBanue QyHK-
1MUY ¥ TTIOCTPOCHUE e€ rpaduka.

2-ii cemecTp

JAuddepennuanbHoe ucyucjieHne GyHKIUI HeCKOJIBKUX MepeMeHHbIX. 3aa4l Ha HaX0XKJIeHHe
U TIOCTpoeHue objacTu onpexaeneHus: ¢yHkuuu nByx mnepemeHHbIX (DIII). IIpenen m HenpepbiB-
HOCTh (DYHKLIMHU JBYX IEPEMEHHBIX. 3aJaud HA HAXOXKICHHE YAaCTHBIX NMPOW3BOIHBIX1-TO MOpsAIKa,
cioxxHol QyHKIMHU. 3a7aul Ha BRIYMCIICHHUE MPUOTMKEHHBIX 3HAYCHUH 3aJJaHHBIX BBIPOKEHHH C HC-
nonbp3oBanueM noiHoro auddepennuana O/II1. Pemenne 3anau Ha nccnenoanue /I Ha sKcTpe-
MyM, U HaxOXICHHE HauOOJIBIIEr0 U HaWMEHbLIEro 3HayeHWd. HaxoxkaeHue mpou3BOAHOM MO 3a-
JaHHOMY HaIlpaBJICHUIO. Pelnenue 3amad Ha MCNONB30BAHHME METOAA HAUMEHBIINUX KBaJApaTOB IS
00pabOTKH IKCTIEPUMEHTAIBHBIX JaHHBIX.

HNHuTrerpajbHoe ucuucjieHue GyHKUUM OAHON nepeMeHHONH. OCHOBHBIE METObI UHTETPUPOBAHHUSL:
HETIOCPEACTBEHHOE MHTEIPUPOBAaHUE, METOJI MTOABEACHNUS 1O 3HaK OuddepeHnnana, MeTon 3aMeHbI
MEPEMEHHOM, METOJ, MHTErpupoBaHus 1Mo vacTsM. KomruiekcHble uncna. AnreOpandeckas ¢opma
3aMHACH KOMIUIEKCHOrO uncia. Moayns u aprymenT. JleficTBHA HajJ KOMIIEKCHBIMH 4HciIaMu. TpH-
TOHOMETpUYECKasi W ToKa3aTeslbHas (OpMbI 3allUCH KOMILIEKCHOTO uucia. Dopmyna Myaspa-
Jlarutaca. MHorowieHsl. Pa3noxeHne MHOTOWIEHA Ha JIMHEHHBbIE M KBAJpaTHbIE MHOKUTEIU. MHTe-
IPUpPOBAaHKE PAMOHATBHBIX Apo0eil. Tumbl npocTemmx Apoder n ux uHTerpuposanue. MuTerpupo-
BaHHUE pPaIlMOHAIBHBIX JPOOCH METOOM Pa3IOKEHUsS Ha mpocTeiime apoou. MHTerpupoBanue mpo-
CTEUIINX HMppalHOHAIbHBIX (DYyHKUMH. MHTErpupoBaHHE TPUTOHOMETPHUYECKHX (YHKLUI, YHHUBEp-
cajbHasi TPUIOHOMETPHUUYECKAs! MTOACTAHOBKA. BBIYMCIIEHHE ONPENENIEHHOIO UHTErpaia ¢ MOMOIIbIO
¢dopmynbel HetoToHa-JleiiOHuIa. 3ameHa nepeMeHHOH B onpeienéHHOM HHTerpajie. MHTerpupoBanme
[0 YacTAM JJsl ONpeAeNéHHOro uHTerpana. [IpunoxeHns onpenenéHHOro MHTErpaia: BBIYMCICHHE
ionaaed Mmiockux (Guryp, JUIMHBI Iyrd KpUBOH, 00beMOB Teil. HecoOCTBeHHBIE MHTErpalibl. Bhi-
YHCJICHUE UHTETPAIOB C 0ECKOHEUYHBIMH I'PAaHULIAMH U HHTETPAJIOB OT Pa3pbIBHBIX (DYHKLHIL.




JAudpdepeHunanbHble ypaBHeHUsl. Y PaBHEHUS C pa3ICSOIIUMUCS IEPEMEHHBIMU, OJHOPOAHBIE U
JIMHEHHBIC ypaBHEeHUs 1-ro mopsaka. JluddepeHnuansubie ypaBHeHUs 2- T0 mopsaka. [lpocreiine
YpaBHEHUS, OMyCKaIOIUe MOHIKeHNe nopsaaka. Jluaelinsie nuddepeHimansapie ypaBHEHHS 2-TO
nopsiaka. JIMHEWHbIe OMHOPOIHBIC M HEOJHOPOJHBbIC YpaBHEHUs. JIuHeiHble nuddepeHIuaibHbIe
YpaBHEHUS C MOCTOSTHHBIMU KO3 uipieHTaMu. Perrenue ofHOPOTHBIX M HEOJHOPOAHBIX auddepen-
[MANTBHBIX YPAaBHEHUH C TTOCTOSTHHBIME KO3 (UITMEHTaMH C TIPaBOH YacThIO CHEIMATFHOTO BUA.

3-ii cemecTp

Psaab1. Yucnoseie paasl. CXxoauMocTb U cyMMa psia. OCHOBHBIE CBOMCTBA CXOJSIIUXCs psigoB. He-
00X0JMMO€ YCJIOBHE CXOAUMOCTH 3HAKOMOJIOKHUTENILHOTO psifa. Teopemsl cpaBHeHus. [Ipusnaku [a-
nmambepa, Kommu. 3Hakouepenyrommuecs psabl. llpusnak Jleitonnmna. IlonaTtne o QpyHKIMOHATEHOM
psane. Crenennsle psapl. MHTerpan u paauyc cxogumoctu. @opmynel Maknonepa u Teitnopa. Pas-
nokeHue QyHKIWH B psasl MakinoHepa.
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OcHOBBI TEOPUH BEPOSTHOCTEH M MaTeMaTH4ecKol craTucTuku. O0mue npaBuia KOMOWHATOPH-
KH: MPaBWJIO CyMMBI, MPABUIIO MpoU3BencHUs. BrIOOpPKU 37eMeHTOB. Pa3MelneHus, nepecTaHOBKH,
couetannsd. CiydaifHble cOOBITHS U orepanuu Hax HUMH. HecoBMmectHbie coObTHs. [lomHas rpymma
MOMApPHO HECOBMECTHBIX coObITHH. Kiaccudeckoe omnpeneneHue BeposTHOCTH. CBOWCTBA KilaccHye-
CKOI BEpOSITHOCTH. Y CJIOBHAsI BeposiTHOCTh. Dopmyia nonHoi BepositTHocTH. Dopmyna baiteca. Ilo-
BTOpHBbIC UCHbITaHUA. buHomuansHoe pacnpeaencaue. Gopmyna bepuymiu. HauBeposrtHelimee 3Ha-
YCHHE YUCIIa MosBJIeHUs coObiThs. JlokanpHas Teopema Myaspa - Jlamiaca. Pacripenenenue [lyacco-
Ha. [lonuHoMuaneHoOE pacnpenenenue. CiayyaiiHas BenuuuHa. OyHKIMS pacnpeneneHus. CBoiicTBa
¢dbyHKIMY pacnpeaeneHus. JJuckpeTHbIe 1 HeMPephIBHBIE Cly4aiiHble BeTHYHHbL. [[10THOCTE pacmpe-
Jenenusi, €€ cporicrea. HopManbHbll 3aKk0H pacnpezeieHus. HezaBucuMble CilydalHBIE BEJIMUYUHBL.
UncnoBble XapaKTEepUCTUKU CITyYalHBIX BeJUYMH. MaTemMaTnieckoe oxuaanue, e€ coictea. Koag-
(UIMEHT KOppesyn, ero cBoiictBa. OCHOBHBIC MOHATHS MaTEeMaTHUYECKOW CTaTUCTUKU: BBIOOPOU-
Hasi COBOKYITHOCTb, T€HEpajIbHas COBOKYIHOCTh, IIOBTOPHAsI BBIOOpKa, OECIOBTOpHAsI BHIOOpKA, OT-
HOCHTENTFHBIN TMOKa3aTenb BhIOOPKH. OmubOKa penpe3eHTaTUBHOCTH. | eHepanibHast CpeaHss, BBIOO-
poYHas CpefHss. YCTOWYMBOCTH BBIOOPOYHBIX CpeiHuX. JloBepUTENbHBIE WHTEPBAIBI ISl OLCHKH
MaTEeMaTHYECKOT0 OXKHIAaHUSI HOpMaJIbHOTO pacnpeneneHus. OueHkKa BeposTHOCTH (OMHOMHUAIBHOTO
pacnpezienieHus) 0 OTHOCUTeNbHOM yacToTe. CTaTUCTHYECKOE pacmpesenenre Bbioopku. Ilomuron
4acToT, TUCTOrPaMMa 4acTorT.

6. CamocrosiTesibHasi padora

6.1. TemaTuka u GopMBbI CAMOCTOATEILHON PadOTHI CTY/ICHTOB

Ha CaMOCTOATCIIbHYIO pa60Ty CTYACHTOB BBIHOCATCSA CJICAYIOIINEC TCMbIL:

NeNe

TeMbl 1711 CAMOCTOATEIbHON PadoThI




n/n

JIuHeiliHbIe MPOCTPAHCTBA U omeparopsl. JIuHelHble mpocTpaHcTBa. JIMHEHAsS 3aBUCUMOCTh U HE3aBUCH-
MOCTh CUCTEMBI BEKTOPOB. Pa3mepHOCTh U 0a3uc nuHelHoro npoctpancTBa. Koopaunater Bektopa. [Ipeodpa-
30BaHME KOOPAHMHAT IIPH TMepexoie K HoBoMy 0asucy. JInHeitHbIe onepaTopsl U eicTBys Hax HUMU. Martpuria
TUHEHHOTO oreparopa. CBsi3b MEXIy MaTPUIIAMA JIMHEHHOTO OIlepaTropa B pa3inyHbIX Oa3ucax. CoOCTBEHHbBIE
3HAYCHUSI U COOCTBEHHBIE BEKTOPBI JIMHEHHOTO OrepaTopa. XapakTepUCTUICCKUI MHOTOUICH.

KBaaparuunbie ¢popmbl. bunmHeiinble 1 kBagpaTHuHble (GopMbl. MaTpuiia kBagpatuaHoi ¢opmsl. [Tpusene-
HUE KBaJpaTHIHOU (POpMBI K KaHOHHYECKOMY BHIy. PopMynupoBka 3akoHa uHepiun. Kpurepuit CunbBectpa
TTOJIOXKUTEIBPHON OTIPEIETICHHOCTH KBaApaTUIHON (hOPMEL.

EBxinnoBsl npocrpancrea. HepasencrBo Komu-bynskosckoro. MaTtpuna ['pamMMa ckansipHOro npousBene-
HUSA, ee CBoicTBA. OpTOrOHATBHBIM 1 OPTOHOPMHUPOBAHHEIH 0a3uc. [Iporiecc opToroHaIM3aITim.

BBenenue B MaTeMaTu4ecKuii anaau3. MHOXecTBO feiicTBUTENbHBIX guces. Oynknusa. O6macTs ee onpene-
nenust. OCHOBHBIE dJIEMEHTapHbIE (PYHKIHH.

Auddepennuanbuoe ucuucienne GyHknuii oqnoi nepemennoi. Jlorapudmmaeckoe muddepeHmpoBaHme.
[Ipumenenne nuddepernnana Kk mpuOIHKEHHBIM BEIYUCICHUSM.

Juddepenuuansuoe ncunciaenne GyHKIUA HeCKOJbLKHX MepeMeHHbIX. Hanbomnbiee 1 HanMeHblIee 3Ha-
YeHus1 QYHKIUH ABYX IEPEMEHHBIX B 3aMKHYTOH oOnacTu. KacarenbHas miI0CKOCTh H HOPMaib K TOBEPXHO-
CTH.

Komnuiekcubie ynceiaa. KommiekcHble yucna v GOpMbI UX MpeJcTaBiIeHUs. AnreOpaniyeckue IeCTBUS Hal
KOMIUTeKCHbIMHU unciamu. @opmyna Myaspa. @opmyina Diinepa u nokasarensHas ¢popMa MpeacTaBICHUsS
KOMIUTIEKCHOTO uncia. [loHsATHEe 0 KOMITIEKCHOW (yHKIMH JEHCTBUTEIHHOTO apryMeHTa U €0 MPOU3BOTHOM.
[NonsTHE 0 HYHKIMN KOMIUIEKCHOW TIepeMEHHON

HuTerpanbHoe ucuuciaenne. [Tpubmmk€HHoe BRIYUCIECHUE ONPEIACIEHHBIX HHTETPAJIOB: (hOPMYJIBI IPSIMO-
YTOJNBHHUKOB, Tparneruii, Cumiicona. HecoOcTBeHHBIE HHTETPAIBI ¢ O€CKOHEYHBIMH TPAHUIIAMHE U OT Pa3pPhIB-
HbIX QyHKIMA. [Ipu3Haku cpaBHeHHUS HECOOCTBEHHBIX HHTETPAJIOB

dAuddepenuuansusie ypaBHenusi. YpasHenue bepaymm. YpaBaenus B noiHeix auddepennuanax. Mure-
IpUPYIOIIUI MHOXUTENb. Y paBHeHHe Jlarpanka. YpaBHenue Kiepo. Cuctemsl quddepeHunanbHbIX ypaBHe-
HUI1; HopMalTbHas ciucTeMa. MeToj HCKITIOUeHHsT PelIeH sl cucTeMbl AuddepeHaIbHbIX YPaBHEHHH.
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OcCHOBBI TeOpHH BEPOSITHOCTEH U MaTeMaTH4YecKoil ctatucTukn. HopmupoBaHHas ciiydaiiHas BENUYUHA.
3axoH Oonbiuux uncen. HepaBencTBo UebnimeBa. Teopema Uebrmesa. Teopema bepuysnu. Teopema Mapko-
Ba. Teopema Ilyaccona. MHTerpansHas Teopema MyaBpa — Jlamnaca.

JlutepaTtypa 1jisl caMOCTOSITEILHOI PadoThI CTY1€HTOB

1. A6nynxamugoB C. C., Acxa6oB C. H., berunrupue M. A., Cumonenko P. A.,

KpaTKI/Iﬁ KypC T€Oopuun BCpOHTHOCTCﬁ 1 MaTeMaTH4eCKOIl CTaTUCTUKU: TCOpHs, NPUMEPBI, TUIIOBLIC

pacueTsl. YueOHoe nmocodue. — PocroB—Ha—/lony: «/lnamazon», 2014.

2. Hamaesa JI.III., Maramesa X. I1., JIuneiinas anredpa. YaeOHoe mocobue mo muzyde-

HUo paszzaena — ['posneiii, UIIL ITTHTY, 2013.

3. CaunoB A. A. Kpatkuii kypc Beicuieil MaTeMaTuku, ToM 1, Tom 2. — ['po3nsiit, 2019.




4, Maromaesa M. A., Hcaesa JI. M. IIpaktukym mo Beiciieit matematuke. Yacts — 1, 2.
Y4eOHO-MeToIn4YecKoe Mmocodue JUIsl CTYACHTOB AKOHOMHUECKHX crenuanbHocTeil. — ['po3HbIii,
2016.

5. Maromaea M. A., Ucaesa JI. M. Ilpaktuky™m 1o Beiciied maremaTtuke. Yactp — 3.
Y4eOHO-MeTOIUYECKOE MOCOOUE ISl CTYIEHTOB SKOHOMMUYECKHX CIleHualbHOCTeH. — ['po3Hblii,
2019.

7. OueHo4YHbIe CPpeACTBA

7.1. Boipochbl K py0e:KHBIM aTTeCTALMAM

IlepBblii cemecTp

Bonpocul k nepeoii pydesicnoii ammecmayuu
JluHeiiHas ajqredpa, 3J1eMeHThl BEKTOPHOI0 aHAJIN3a, AHAJIUTHYECKAS] TeOMeTPUs

OcHOBHBIE CBOWMCTBA ONPEIECIUTEICH.

Meton Kpamepa penieHus cucTeM JIMHEWHBIX YPaBHEHUM.

Meron [Maycca pemeHus CUCTEM JTMHEUHBIX YPaBHEHUM.

MaTtpuuHblii c10co0 pelIeHns CUCTEM JIMHEHHBIX YPABHEHUH.

BeiBo popmMyIibl B KOOpAMHATHON (opMe Uil CKAJIIPHOTO MPOU3BEICHHS BEKTOPOB.
BeiBoz yCciioBUl NapaieIbHOCTH U YCIIOBUS NEPIICHIUKYIJIIPHOCTU ABYX BEKTOPOB.
BriBo popmyIibl B KOOpAMHATHON (OpME IJIsi BEKTOPHOTO TIPOU3BEICHHS BEKTOPOB.

BriBo popmyIibl B KOOpAMHATHON OpME IJIsi CMEIIAHHOTO MTPOU3BEICHUS BEKTOPOB.

© 0 N o g b~ w0 DR

Jlnvna BekTopa (BeIBOJ (GOpMYIIbI B KOOPIUHATHOM hopme).

[EEN
o

. BeIBOZl ypaBHEHUS NpsAMOM, MPOXOZAIIEH 4Yepe3 3aJaHHYI0 TOYKY MEPIEHIUKYJISIPHO
HOPMaJIbHOMY BEKTOPY MPSAMOM.

11. BeiBox 0611ero ypaBHEHUsI MPSIMON Ha TIIIOCKOCTH.

12. BeiBoj ypaBHEHHUs IPSIMOM, IPOXOIAIIEH yepe3 3a/laHHyI0 TOUKY HapajjiesIbHO Harpas-
JSAIOUIEMY BEKTOPY MPSAMON.

13. BeiBoj ypaBHEHUS MPSIMOH, MPOXOJISIIEH depes JBe 3aJaHHBIE TOUKH.

14. Tlepexox oT ogHOM (HOpMBI ypaBHEHUSI IPSMOIL K Ipyroi opme.

15. KpuBble BTOpOro mopsijika ¥ UX KaHOHWYECKHE YpaBHEHUS (OKPYKHOCTb, JIIMIIC, TH-
nep6oa, napabosa).

16. YpaBHeHHE TUIOCKOCTH, MPOXOAAIICH dYepe3 3aJaHHYI0 TOUYKY MEPIEeHANKYISIPHO HOP-

MaJbHOMY BEKTOPY (BBIBOJ).

O0pasen 3agaHuii 1J1s1 NepBoH pyOe:KHOM aTTecTALMHA

1. Pemuts cuctemMy ypaBHeHUH MeTonamMu Kpamepa 1 MaTpUYHOTrO HCUUCICHUS:



2%, + X, — X3 =1,
X, + X, + X3 =8,
X, + 2%, =11.

2. I/ICCJ'IG,Z[OBaTB CUCTEMY ypaBHeHI/Iﬁ H, B ClIy4ya€ COBMECTHOCTH, pCHIUTh €€ MECTOJOM
l"aycca:
2X, — X, +3X;, + X, =5
X, —3X, +2X; +2X, =3
3% — X, +2%; — X, =3
4%, —5X, +7X; —2X, =5

IlepBbIii cemecTp

Bonpocwbl ko emopoit pybescnoii ammecmayuu

Ob1iee ypaBHEHUE IIIOCKOCTH, ypaBHEHHUE IIIOCKOCTH B OTPE3Kax; MOCTPOCHUE TIOCKOCTH.
Yroa Mexay AByMs IJIOCKOCTSIMHU.
YcnoBus napamienbHOCTH U YCIOBHE MEPIEHINKYISIPHOCTH JBYX TIOCKOCTEH (BBIBO)
VYcoBue nepeceyeHus Tpex MIOCKOCTEN B OJHOM TOUKE.
YpaBHEeHHE JIOCKOCTH, MPOXOAIIEH uepe3 Tpu 3aJaHHbIe TOYKHU (BBIBOJ).
Kanonuueckue ypaBHeHUs IPSIMON B IPOCTPAHCTBE (BBIBON).
[Tapamerpuueckuie ypaBHEHHsI PSMOil (BBIBO).
VYcnoBus napajieIbHOCTH U YCIIOBHE IEPIIEHAUKYIISIPHOCTH NIPSIMBIX B IIPOCTPAHCTBE.
VYron Mexay npsMoil ¥ INIOCKOCThIO. Y CJIOBHE MApAJLIEIbHOCTH U YCIOBHS IIEPIICHIUKY-
JIIPHOCTH NPSAMOU U IJIOCKOCTH.

. Touka nepeceyeHus MPSMOI U MIOCKOCTH (BBIBOJ).
IIpenen u HenpepbIBHOCTH PYHKIUU

CoNoO~wWNE

=
o

11. Ilpenen GyHKIMH OPU X —>+00, X —>—00, X —> X -
12. beckoneuyno mansie ¢pyHKIUA. OrpanndeHHbie GyHKIUU. beckoneuno 0ompime QyHKIUN 1
UX CBSA3b ¢ OECKOHEYHO MaJIbIMU (PYHKIHSMHU.

13. OcHOBHBIE TEOPEMBI O Tpejienax. PackpbITie HeolpeaeIéHHOCTeH BUIa

oo

818

o o sin x
14. TlepBsIii 3amevaTeNbHBIN TIpeAes QYHKINN Yy =—— npu x — 0.
X

15. IIpenen nocnenoBaTenbHOCTH. BTOpoii 3amMeuarenbHblil penen. HatypanbHbie norapugmel.
16. CpaBHeHue OeCKOHEUHO MalbIX (QYHKIUI, DKBUBaJIeHTHbIE (QyHKIIMM HenmpepbIBHOCTS
¢ynakun. Touku pa3peiBa U ux kiaccugukanus. CBolcTBa HENPEPBIBHBIX QYHKIUH.

Oopasen 3axannii 1A BTOPoii py0exkHOil aTTecTalUA

3 2 2 _
1. Beruncnuts npenenst: 1) jim X +TX—2. 2) Iim X +x-12 :
x—» 6x°3 —4x+3 x>3 X2 —5X+6
sin2
JBx —x. . 4. _ X
3) lim— 4) |im —24, 5) lim (3—2x)+x.
x>5 X—5 x=>0 X x—1

2. UccnenoBaTh Ha HENIPEPHIBHOCTD U MIOCTPOUTH Ipapuk PyHKITHIA:



1

a) f(X)=184* x, =6, X, = 4.

— X, X<0;
6) f(x)=4 x?, 0<Xx<2;
X+1, X>2.

Bropoii cemecTp

Bonpocul k nepeoii pybescnoii ammecmayuu
JuddepeHunanbHoe HCHUCAEHHE PYHKIUIT OHOM ITepeMeHHOH

[TonsiTne mpou3BoaHOM (PYHKITNH, €€ MEXaHUYECKUI ¥ T€OMETPHUUCCKUN CMBICIL.
Juddepennman pyHKIHHM U €T0 TEOMETPHUUECKUN CMBICI.
[Tpon3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (QYHKLUH.
[TpaBuna quddepeHuupoBaHus.
[Tpon3BosHas CIOKHOU (QYHKLUU.
JuddepennmrpoBanue 3alaHHBIX B TApaMETPHUUECKON U HEIBHOH (opme.
Teopembr @epma, Poms, Jlarpanka, Komwm, Jlonurans.
Heo0xoanmMbie 1 1ocTaTOYHBIE YCIOBHS Bo3pacTaHus (yObIBaHUs) (PYHKITUH.
MaxkcuMyMbl 1 MUHUMYMBI ()yHKIIHH.
. Iopsinok uccnenoBanus GyHKINHU C TOMOIIBIO TPOU3BOIHON U TIOCTPOCHUS €€ rpaduka.

CoNoOAWNE

[EEN
o

q)yHKI[I/lI/I HECKOJbKHX IIEPEMECHHBIX

11. O6nacte onpeneneHus, TMHUK YpOBHS (GYHKLMU JABYX IlepeMeHHbIX. [Ipesen u Henpepsis-
HOCTh YacTHble mpousBoanbie. [lomubiit quddepenimar.

12. DkerpemyMm yHKIMM NBYX NepeMeHHbIX. HanbomnbIee 1 HauMeHbliee 3Ha4eHusl GPyHKLIUU
JIBYX TTEPEMEHHBIX B 3aMKHYTOH O0JIACTH.

13. IlpousBoHas no HampasiaeHuto. ['panuent. KacarenbHas m10CcKoCTh M HOpMaJlb K TOBEPXHO-
CTH.

14. Metos HaMMEHBIINX KBaIPaTOB JUIsl 00pabOTKH SKCIIEPUMEHTAIbHBIX JaHHBIX.

O0pasen 3agaHuii 1J151 nepBoi py0e:kHOI aTTecTANMU
1. Haiitu npousBoaHbIC QYHKIIHIA:
1+e*
1-¢”

5 3 . _
1) y:W+F_F+2’ 2) y:xz-tgx,3) y=

4)y=3x3Inx—x%; 5) y=vVx* +2x+3:6) y =sin® x; 7) y=arctg/2x — 3 ;
x=a-sin’t; .

8) . 9 y=lg(2x+7),y —?;10)x® + y* —3xy =0, y, —?
y=a-cos’t;

2. UccnenoBaTh GyHKIMH C TOMOIIbIO IPOU3BOAHBIX U TOCTPOUTD I'padUKH 3TUX DYHKIUII:



1) y= v ; 2) y=X—-In(x+1).

Bropoii cemecTp

Bonpocul ko emopoii pybescnoit ammecmayuu

HNuTerpajbHoe ucuucjieHue PyHKUMA 0AHOI nepeMeHHOi

1. IMonstue mepBooOpazHoil. Heompenen€Huplii nHTErpal W ero cBoicTBa. Tabmwia He-
ONpeenEHHBIX WHTErPAJIOB.
2. OCHOBHBIE METOJIbl UHTETPUPOBAHUS: HENOCPEACTBEHHOE MHTEIPUPOBAHUE, METOJI UHTETPUPO-
BaHUS  NOJBEAECHMEM  TOJ  3HaK  JuddepeHnuana, METOJ  3aMEHbl  [€PEeMEHHOU
3. HuTerpupoBanue 1o 4acTAM B HEOIpeACIEHHOM UHTETpaIe.
4. KomruiekcHeie yncna. Anredpandeckas ¢popma 3alicH KOMIUIEKCHOTO duciia. Moaynb U apry-
MeHT. JIeWcTBUS HaJl KOMIUIEKCHBIMU YuciaMu. Tpuronomerpuueckas ¢popma 3anmucu KOMILIEKCHO-
ro qucia.
5. Pa3znojkeHne MHOrOwIeHa Ha JUHEHHBIE M KBaJpaTHble MHOXUTENH. MHTErpupoBanue pamnuo-
HaJIbHBIX IpoOeil. Tunbl IIPOCTEUIINX npobeit u Ux UHTETPUPOBAHUE.
6. aTerpupoBanue palMOHAIBHBIX JIpo0Oei METOJOM pa3sIokKEHHUs Ha mpocTeimme apodu. Mure-
IpUpPOBaHUE IIPOCTEHIINX UPPpaLMOHAIIBHBIX GbyHKLIU.
7. VIHTerpupoBaHue TPUTOHOMETPUYECKUX (YHKIUI, yHUBEpcaibHas TPUTOHOMETpUYecKas MOJ-
CTaHOBKA.
8. 3amaum, NpUBOAIINE K MOHATHIO ONpEeAeEHHOro uHTerpana. OnpenenéHHbll HHTErpal U ero
CBONCTBA.
9. ®opmyna Helorona-Jleitbnuna. 3amMeHa TMepeMEHHOW B  ONpeAeIEHHOM HMHTErpase.
10. dopMyna  MHTEIPUPOBAaHMS IO  4YacTAM  JUI  ONPENEIEHHOTO  MHTErpasa.
11. Ipunoxxenus omnpeneia€HHOro MHTErpajga: BbIUMCICHHE IUIOMIAAeH TUIOCKUX (DUTYp, BBIUUCIIE-
HUe JUITMHBI IyTH KpHUBO1, 00bEMOB TeJl.
12. HecoOcTBeHHble HHTErpanbl. VHTerpaibl ¢ OECKOHEYHBIMHM TMpeAeaMH HHTErPUPOBAHMUS.
13. VHTerpansl OT HEOrpaHUYEHHBIX (QYHKIUH.

Oopasen 3axannii 1A BTOPoii py0exxHOil aTTecTalUA

1. HaiiTu uaTETpAITHL:

xdx

D gf_#wx ix; Z)Iﬁ? 3)Jedx; 4)f_/74_xz;

5)](5—6x)sin 4xdx; G)I#_)(S-F)(de; 7)jcos 3x - cos 9xdx.



3
2, 1\ h iy i x
8)! 3x + dx: 9 .[(Sx+l)e dx:  10) {mdx.
Tpernii cemecTp

Bonpocul k nepeoii pydescnoii ammecmayuu

JAnddepenuuaibubie ypaBHeHUs

1. Juddepennmnanpupie ypaBHEHMS: omnpenenenue, nopsgok Y, pemenune Y.
2. uddepeHunanbHoe ypaBHEHHE 1-ro mopsiaka: omnpejaesieHue; ooliee M YacTHOE PEIICHHUS.
3.Teopema cyliecTBOBaHUST M  €AMHCTBEHHOCTH pemenus it Y 1-ro  mopsaka.
4. JAY ¢ pa3gendlOmMMHUCS  [EPEMEHHBIMU:  ONpeAelieHHe U TOPSIAOK  PEIICHHUS.
5. OnHopoaHbie pINY 1-ro nopsiKa: omnpeaeieHue u MOPSIOK pelieHus.
6.  JluneliHble Yy l-ro  mopsaka: ONpE/IeJICHue W TOPSA0K  PENICHHS.
7. quddepeHnmansHbie YpaBHEHHS 2-TO MOPSJIKA: ONMPEICICHHUE, BHI OOIIETO PEIIeHUs; TeopemMa
CYIIIECTBOBAHUS u €AMHCTBEHHOCTH perieHusl.
8. [Ipocreiimue ypaBHEHUS, JOMYCKaroUIe MIOHUKEHUE MOpsIIKA:
y'=f(x), y' =1y, y"=f(y,y).

O0pasen 3agaHus 115 NepBoi pyOesKHOH aTTecTALMH

1. Pemute nquddepeHnmanbapie ypaBHeHHS |-r0 opsiika:
a) (y+xy)dx+(x—xy)dy =0;
6)Y—Xy' =X+Vyy By —y=e*.r) (3x2y2 +7)dx+2x2ydy =0.

Tpernii cemecTp

Bonpocul ko emopoii pybeicnoit ammecmayuu

1. Jlunetinbie 1Y 2-ro mopsika: HEOTHOPOHBIE U OJHOPOAHBIC ypaBHeHUs. Teopema cyiiecTBoBa-
HUS U €IUHCTBEHHOCTHU PEILICHUS

2. JIuneitnble ogHopoiHble 1Y 2-r0 mopsiika: TeopeMa 0 CTpYKTYpe €ro pelieHus

3. HeonHoponusle muueiHble JIY 2-ro nopsiaka: TeopemMa o CTpYKType OOLIEero pereHus

4. JInneitnbie ogHopoaHbIe 1Y 2-T0 mopsika ¢ MOCTOSHHBIMU KO3 puiineHTamMu. XapakTepucTu-
YEeCKOe YpaBHEHHUE U CTPYKTYpa OOIIEro pereHus

5. JIuneiinbie HeogHOpOoAHBIE JIY 2-r0 mopsiika ¢ HOCTOSSHHBIMU KO3 (UIIMEHTaMH CO CIIeUab-
HOH IIPABOU YacCThIO

6. MeTo1 Bapualuu MpOU3BOJIBHBIX MMOCTOSIHHBIX (MeTO Jlaepanaica)

7. Cuctemsl nuddepeHImanbHbIX ypaBHEHHN. MeTo ] HCKITIOUEHUS PEIICHUS CUCTEMBI YpaBHEHUM

OcCHOBBI TEOPUH BEPOSITHOCTEH U MATEMAaTHYECKOMH CTATUCTHKH

8. Krnaccudukanus coObITHI: TOCTOBEPHBIE, HEBO3ZMOXKHBIE, ClTydaliHble COObITHS. COOBITHS: COB-
MECTHMBIE 1 HECOBMECTUMBIE; PABHOBO3MOXHBIE; 3aBUCUMBIE Y HE3aBUCUMBIE; IPOTUBOMOJIOKHBIE;
TIOJTHAS TPYIIIa COOBITHM.

9. Kitaccuueckoe orpejieneHue BepoITHOCTH COOBITHS; €r0 CBOWCTBA.



10.

OnemenTsl KoMOMHaTOpUKU. OCHOBHBIE MpaBMJIa KOMOMHATOPUKU:

a) MpaBWJIO Mpou3BeIeHus; 0) mpaBuiio cyMMbl. [lepectanoBKy, pa3meneHus, codyeranus. Ux uuc-
no. 'unepreomerpuueckas popmyia.

1.
20.
21.
22.
23.
24.
25.

OtHocutenbHas yactora coObITUs. CTaTUCTHUECKAs BEPOSITHOCTh COOBITHS.
Anrebpa coObiTuii. YcioBHas BepoaTHOCTh. [IponsBeneHue u cymma coOOBITHH.
®dopmyiia nojHOU BeposTHOCTU. Popmyibl baiteca.

®opmyna bepnyim.

®opmyibl Jlannaca.

®opmyna Ilyaccona.

Cny4aitabie BenmnuuHbl: nuckpetHbie (JICB) u nenpepsiBabie (HCB).

Yucnosble XapakTepucTuku ciydaitubix semmuunn: 1 (O); D(X); o(X).

26. bunomuansHoe pacnpeaenenue J{CB.
27. ®yHKuus pacnpeaeneHus 1 IIoTHOCTh BepositHocTelt HCB.

28.

HopmanbsHoe pactipenenenne HCB.

29. 3akoHn 6onpmux uyncen. HepaBencrsa YeObiméBa 1 MapkoBa.
Teopema YeOrména. Teopema beprymn.

30.

I[OBepI/ITCJII)HI)IG HHTCPBAJIBI AJI1 ONCHKH MAaTCMAaTUYCCKOI'0 O KU AAHUA.

O0pasen 3agaHus 11 BTOPOil py0e:xHON aTTecTanuu

1. Pemmts nuddepennmanbuoe ypaBHeHHs 2-T0O TOPSAKA:
a)a) y" = Xsin X,

o) (y"x—y)y=x%y(@)=Ly'(@)=0.

By =1-(y)°.

r) y'+2y'+2y=x-4,y(0)=1y'(0) =1.

7.2. Bonnpocsl K 3K3aMeHy

IlepBblii cemecTp

TEOPETI/I‘IBCKI/IC BOIIPOCHI, BLIHOCUMbIC HA JK3aMECH

OcCHOBHBIE CBOWCTBA ONPEECIUTENEH.

Merton Kpamepa penieHust CHCTEM JTMHEUHBIX YPABHEHUM.

Meron IMaycca pereHus CUCTEM JTMHEUHBIX YPaBHEHUM.

MaTtpuuHbIii cr1oco0 pelIeHns CUCTEM JIMHEHHBIX YPaBHEHHH.

BeiBo popmMyIibl B KOOpAMHATHOM GopMe AJIsi CKaJIIPHOTO MPOU3BEICHHS BEKTOPOB.

BeIBOZ ycnmoBHi apajuieIbHOCTH M YCIOBUS NEPIEHANKYIIIPHOCTH ABYX BEKTOPOB.

BeiBo popMyIibl B KOOpAMHATHOM (OopMe Uil BEKTOPHOT'O MPOU3BEIEHUS BEKTOPOB.

BriBoa hopmyibl B KOOpAMHATHON (popMe /171l CMEILIAHHOTO NMPOU3BEACHHS BEKTOPOB.

JlnuHa BeKkTopa (BbIBOJ (POPMYIIBI B KOOPAMHATHON (hopMe).

0. BeBo1 ypaBHEHUS MTPSIMOM, TIPOXOISIIEH Yepe3 3aJaHHY0 TOUKY MEPIICHIUKYIISIPHO
HOPMaJIbHOMY BEKTOPY MPSMOM.

11. BeiBoa 00111ero ypaBHEHUS IPSIMON Ha MIOCKOCTH.

12. BeiBoJ ypaBHEHUS NPSMOM, MPOXOAIIEH uepe3 3aJaHHYIO TOUKY MapajlieIbHO Harpas-

JISIOIIEMY BEKTOPY MPAMOU.

13. BeiBoj ypaBHEHUS NPSIMOM, IPOXOJISAIIEH uepes JABe 3aJaHHbIE TOUKH.

14. Tlepexoxa oT ogHOM (HOPMBI ypaBHEHHsI IPSAMOIL K Ipyroi opme.

15. KpuBble BTOpPOro nopsjaka 1 Ux KaHOHMYECKUE YpaBHEHHs (OKPY>KHOCTb, SJUTUIIC, TH-

nepboma, mapadona).

RoOoo~NoGO,r~WONE



16.

17.

18.
19.
20.
21.
22.
23.
24,
25.

26.

YpaBHEHHE IIOCKOCTH, MPOXOSAIIEH yepe3 3aJaHHYI0 TOUKY IepIeHIUKYISIPHO HOP-
MaJIbHOMY BEKTOPY (BBIBOJ).

OOmiee ypaBHEHHUE TIOCKOCTH, YpaBHEHHUE TNIOCKOCTH B OTPE3KaX; MOCTPOCHUE TIOCKO-
CTH.

VYron Mexay AByMs IIJIOCKOCTSIMHU.

VYcnoBus napayuienbHOCTU U YCIOBHE MEPIEHIUKYISIPHOCTH IBYX IIOCKOCTEH (BBIBO)
VYcioBue nepeceyeHus Tpex MIOCKOCTEN B OJHOM TOUKE.

YpaBHEeHHE [IJIOCKOCTH, IPOXOIALICH uepe3 TpHu 3aJaHHbIe TOYKHU (BBIBOJ).
Kanonuueckue ypaBHeHUs PSIMON B IPOCTPAHCTBE (BBIBON).

[TapameTpuueckrie ypaBHEHHUs PSMOIL (BBIBOI).

VYcnoBus napajuieabHOCTH U YCIOBHUE NEPIEHIUKYJISIPHOCTH MIPSIMBIX B IPOCTPAHCTBE.
VYroa Mexay npsiMOd U MIIOCKOCThIO. Y CJIOBHE MapauIeTbHOCTU U YCIOBUSI IEPIICHIU-
KYJISIPHOCTH MIPSIMOM U TUIOCKOCTH.

Touka nepecedeHust NPsIMON U MIOCKOCTH (BBIBOI).

IIpenen u HenmpepbIBHOCTH QYHKIIUU

27.
28.

29.

30.
31.

32.

ITpenen GpyHKIUYU IPU X —> 400, X —>—00, X —> X -
Beckoneuno mansie ¢pynknmn . OrpanndeHHble QyHKIMH. beckoneyHo 6onpmme QyHK-
UM U UX CBSA3b C OECKOHEYHO MAJIBIMU (DYHKIIHSAMHU.

OcCHOBHBIE TCOPCMBI O IIpCAciiax. PaCKpLITI/IC HeOHpeﬂeHéHHOCTeﬁ BHUaa

o|o

o0
) 0 .
o o sin X
[TepBrIii 3aMevaTeNbHBIN Mpeaen GYHKINH Y =—— npu x — 0.
X

IIpenen nocnenoBarensHOCTU. BTOpoii 3amedarenbHbli npenen. HatypanbsHeie ora-

pudMBL.
CpaBHeHue 0€CKOHEYHO MaITbIX (DYHKIUH, DKBUBAJICHTHBIC (DYHKIIMU HempephIBHOCTH

¢bynkun. Touku pa3peiBa U ux kinaccudukanus. CBONCTBA HEPEPHIBHBIX (YHKITHI.

OBPA3ELl BUJIETA K OK3AMEHY

MHWHHUCTEPCTBO HAYKHU U1 BBICIIEI'O OBPA3OBAHU P®

I'POBHEHCKUI I'OCYJAPCTBEHHBINM HE®TSIHONM TEXHUYECKUU YHUBEPCUTET

nmenu akag. M. JI. MuumnoHImKkoBa

BUJIET Ne 1
JucuurimHa: MaTeMaTHKa

cemectp 1

1. FCOMCTpI/I‘leCKI/Iﬁ CMBICJI CMCHIAHHOTO ITPONU3BCACHUA.

4%, —3X, — X; =8,

2. PemuTh cucteMy JTUHEHHBIX YPaBHEHMI: 2X1 + 5X3 =-2,

— X, +2X, + X3 =12;

3. [IpuBecTr K KAHOHMYECKOMY BUAY YPABHEHUE KPUBOW U IOCTPOUTH €€:

9x* —9y® +36x —18y +20=0.

4. Jlars! Touku A (— 2. — 3), B (— 5 4) u C (7;—5). Haiitu o0mee ypasaenue npsamoii BC u



_— —

NPHMBECTH €T0 K ypaBHeHMIO B otpe3kax. Haiitu  AB x AC.

6x

2x =x-21 _ .. 242 - X
5. BerauciauTs npenensr: a) lim ———; 6)lim w; B) Im| ——
53 X +X—6 x—>0‘/5x2+1_1 x| X — 2
« » 2021 r. 3aB. kadenpoii I'ayaeB A.M.
[IpenonaBarens Maromaesa M. A.

Bropoii cemecTp

TeopeaneCKne BOIIPOCHI, BLIHOCHUMBbIC HA 3a4Y€T

JAnddepennuanbHoe ucuncaenne PyHKIMNA OJHON epeMeHHOI

1.

CoNOk~wWN

10

[TonsiTHe TpOU3BOHOM PYHKITNH, €€ MEXaHHYECKHI M TEOMETPUIECCKUIN CMBICIL.

Juddepennnan GyHKIUHA U €r0 TEOMETPUIECKUIT CMBICIL.

[Tpon3BoHBIE OCHOBHBIX AJIEMEHTAPHBIX ()YHKIIHH.

[IpaBuna nuddepeHnupoBaHus.

[TpousBoHas CIIOKHON (YHKITHH.

HuddepenunrpoBanue 3a1aHHBIX B TApaMETPUIECKOI U HESIBHON GopMme.

Teopembl ®epma, Poms, Jlarpanxka, Komwm, Jlonurans.

Heo0xoanMeie 1 ToCTaTOYHBIE YCIOBHSI Bo3pacTaHus (yObIBaHUS) (DyHKITUH.
MakcuMyMbl U MUHUMYMBI (DYHKIIHU.

[Mopsimok uccnenoBanus (GyHKIMH C TIOMOIIBIO IIPOU3BOIHOM U MOCTPOeHUs € rpaduka.

(I)yHRIII/II/I HECKOJBbKHUX IIEPEMECHHBIX

11.

12.

13.

14.

Ob6nacTh omnpeneneHus, JMHUN YpOoBHS (QYHKIUU IBYX NepeMeHHbIX. [Ipenen u HempephIB-
HocTh YacTHble pousBoaHbIe. [lonubii auddepenuar.

OkcTpemyM (QyHKINU ABYX MepeMeHHbIX. Hanbomnplee 1 HauMeHblee 3HaYeHUs PYHKIIMU
JIBYX MEPEMEHHBIX B 3aMKHYTON 00JIaCTH.

[IpounzBoHas o HanpasieHuto. I'paguent. KacaTenbHas m10CKOCTh U HOPMaJIb K IOBEPX-
HOCTH.

MeTo HaMEHbBIINX KBAAPATOB JIJIsl 00paOOTKH SKCIIEPUMEHTANIBHBIX JaHHbIX.

HNurerpajibHoe ucuncieHue pyHKuuil 01HON nepeMeHHOH

15.

16.

17.

18.

19.

20.

21.

ITonarue nepBooOpa3Hoil. Heonpenenéuuslit nHTErpan u ero coiicrea. Tabnuma Heomnpe-
JIEJIEHHBIX UHTETPAJIOB.

OCHOBHBIE METO/IbI MHTETPUPOBAHUS: HEMOCPEICTBEHHOE MHTETPUPOBAHHUE, METOJ WHTE-
IpUPOBaHMUS MOABEIEHNEM MOJ 3HAK JU(depeHIrana, MeTo 1 3aMEHbI IepeMEHHON
HNHTerpupoBaHue 10 4acTsIM B HEOIIPEAEIEHHOM UHTETpaJe.

KommnekcHeie uncna. Anredpandeckasi popma 3ammcu KOMIUIEKCHOTO yucia. Moayss u ap-
rymeHT. JIeHCTBHsS HaJ KOMIUIEKCHBIMU 4YHCIaMu. TpuroHomerpuyeckas (opma 3amucu
KOMIIJIEKCHOTO YHUCIIA.

PasnoxxeHne MHOroujieHa Ha JMHEHHBIE U KBaJpaTHbIe MHOXXUTenU. MHTErpupoBanue pa-
MOHANBHBIX ApoOei. Turbl npoctedmux apodei u uX HHTErpUPOBaHUE.

WuTerpupoBaHue palMoOHANIBHBIX JIpoOeld METOJOM pa3iioKeHUs Ha MPOCTEUIIHe IpOOH.
WuTerpupoBanre npocTeHInX UPPALUOHAIBHBIX (YHKIIHI.

WuTerpupoBaHue TPUTOHOMETPUUECKUX (DYHKIMHA, YHUBEpCaJbHAs TPUTOHOMETpHUYECKAs
ITOJCTaHOBKA.



22. 3agauu, IPUBOIAIINE K TIOHATUIO OMpenelnEHHOro nuTerpana. OnpenenéHHblii HHTETpal U
€ro CBOMCTBA.

23. ®opmyna Herotona-JleliOHua. 3aMeHa mepeMeHHON B ONpeAeIEHHOM HHTETpaIe.

24. ®opmyna HHTErPUPOBAHUSA 10 YACTSIM JIJISl ONIPEAEAEHHOTO HHTETpaa.

25. TlpumnoxeHus: OnMpeeIEHHOTO HHTErpaja: BRIYMCICHUE IUIOMAACH TUIOCKUX (PUTYp, BBIYHC-
JIEHUE JUTMHBI AYTU KPUBOH, 00bEMOB TEll.

26. HecoOcTBennbie uHTErpaibl. IHTErpasbl ¢ 0ECKOHEYHBIMU MPeIelaMi HHTETPUPOBAHHUS.

27. laTerpaibl OT HEOTPAaHWYCHHBIX (DYHKITHIA.

OBPA3EIL BUIETA K OK3AMEHY

MHMHHUCTEPCTBO HAYKU 1 BBICILIEI'O OBPA3OBAHUS PO
I'POZHEHCKUU I'OCYJAPCTBEHHbBIN HEOTAHOU TEXHUYECKNUN YHUBEPCUTET
nMeHu akaa. M. JI. MIWImMoHIIMKoBa

BWJIET Ne 1
Jucnurninuza: MaTeMaTHKa

cemecTp 2

1. Haifti mpon3BOIHBIE TaHHBIX (PYHKIIAN:
2 ) 2

1)y =6x° ——3—‘5\/x2 ; 2)y:In(x—\/3—x2); 3)y=x"-sin5x; 4)y=2" —tgIn3x.
X

2. Haiitu npon3BoaHyto GyHKIIUU Z = In (X2 + xyz) B Touke A(1;2) 1o HampaBICHHUIO BEKTOpPa
a=3i —4j.

3. HaiiTu uHTETpasbl:

1+
1) J(Gx —5x+— jdx Z)I\/i 3)[(5 2X)sin 4xdx ; 4)j \’/C_dx 5)-[4x+7

« » 2021 r. 3aB. kadeapoit [NayaeB A.M.

[IpenonaBarenp Maromaesa M.A.

Tpemuii cemecmp
TeopeTruyeckne BONpPoChbl, BLIHOCHMbIE HA IK3aMeH

JAu¢depeHunanbHbie YPABHEHUSA

1. Iuddepennmanpapie ypaBHEHHS: onpeneneHue, nopsaaok Y, pemenue Y.

2. MuddepennunanbHoe ypaBHEHHE 1-To mopsaka: onpeaesieHue; ooliee 1 YaCTHOE peIeHHs.
3.Teopema CyiiecTBOBaHMS U €IUHCTBEHHOCTH petrenus s Y 1-ro nopsiaka.

4. 1V ¢ pa3aensomuMucs IEPEMEHHBIMH: ONIPEIEIICHUE U TIOPSAIOK PELICHHUS.

5. Ognopoausie 1Y 1-ro nopsiika: onpeneneHue u NopsSaoK pelieHusl.



6. JIuneiinpie 1Y 1-ro mopsiaka: onpeneiaceHue U NOopsAA0K pEICHHUs.

7. uddepeHnmraibapie ypaBHEHHS 2-TO MOPSIKA: ONMpeaesieHrne, BUl 00IIEro pemeHus; TeopeMa
CYLIECTBOBAHMSI U €JUHCTBEHHOCTH PELICHMUS.

8. IIpocreiine ypaBHeHMs, JOMYCKAIOLIME NOHWKEHNE OPSIKa:

y'=f09, ¥y =1y, y'=1(y.y)

9. JIuneiinbie /Y 2-ro nopsaka: HEOAHOPOAHBIE U OJTHOPOAHBIE YpaBHEHMs. Teopema CyliecTBOBa-
HUS U €IMHCTBEHHOCTH PELICHUs

10. JIuneiinpie onHopoausie Y 2-ro nopsaka: TeopeMa 0 CTpYKTYpE €ro peleHus

11. Heogropoansle nuHeHbIe 1Y 2-ro mopsaka: Teopema 0 CTPYKTYpe OOIIEro peneHms

12. Jluneiinsie ogqHopoanbie /1Y 2-ro mopsijaka ¢ HOCTOSHHBIMU K03 duimenTamu. XapakTepucTu-
YEeCKOEe YpaBHEHHUE U CTPYKTYpa OOIIEro perieHus

13. Jluneiinsie HeogHOpoAHBIE Y 2-T0 MOpsiIKa ¢ MOCTOSHHBIMU KO3 GHUIIMEHTAMH CO CIEIHATb-
HOU MPaBOM YaCThIO

14. Meroj BapHaluy PpOU3BOJIBHBIX MOCTOSHHBIX (MeTOA Jlacpaniica)

15. Cucremsl quddepeHInaTbHBIX YpaBHEHHH. METO UCKITIOUCHHS PEIICHUSI CUCTEMBI YpaBHEHUI

OcHoBBI TCOPpUHU BepOﬂTHOCTeﬁ M MaTeMaTH4eCKOi CTATUCTHKH

16. Kimaccudukanmsi cOOBITHIT: TOCTOBEPHBIC, HEBO3MOXKHBIC, CITy4aiiHbIe COOBITHSI. COOBITHS: COB-
MECTHMbIE U HECOBMECTUMBIE; PABHOBO3MOXHbBIE; 3aBUCUMbIE 1 HE3aBUCUMBbIE; IPOTUBOMOJIOKHBIE;
MIOJTHASI FPYTINA COOBITHH.

17. Knaccudeckoe onpesiesieHle BEpOSTHOCTH COOBITUS; €r0 CBOMCTBA.

18. DnemenTsl kKOMOMHATOPUKU. OCHOBHBIE MpaBUiIa KOMOMHATOPHKU:

a) IpaBWJIO Mpou3BeeHus; 0) npaBuiio cyMMsl. [lepectanoBku, pa3melieHus, couetanus. Mx duc-
no. ['unepreomerpuyeckas popmyia.

19. OtHocutenbHas yactoTa coObITH. CTaTUCTHYECKAs! BEPOSITHOCTD COOBITHS.

20. Anrebpa coObiTuii. YciioBHas BepoATHOCTh. [IponsBeneHre u cymma cCOOBITHH.

21. ®opmyna nosnHo# BepositHocTU. Dopmynbl balieca.

22. ®opmyna bepnymu.

23. ®opmysnsl Jlamnaca.

24. ®opmymna [lyaccona.

25. Cnyuaiinble Bennuunbl: auckpetssie (J{CB) u venpepsisabie (HCB).

Uncnossle XapakTepuctuku cirydaiasix emman: 1 (O); D(X); o(X).

26. bunomuansHoe pacnpenenenue J{CB.

27. ®yHKuus pacnpeaeneHus 1 mioTHoCTh BepositHocTelt HCB.

28. Hopmansnoe pacnpenenenue HCB.

29. 3akoH 6onbmux yncen. HepaBencrsa YeObiméra 1 Mapkosa. Teopema YeOsiméBa. Teopema
bepnymu.

30. [loBepuTenbHbIE HHTEPBAJIBI ISl OLIEHKH MaTeMaTH4YECKOIO OKAJaHUS.

OBPA3EIL] BUIETA K OK3AMEHY

MHWHHCTEPCTBO HAYKH U BBICIIEI'O ObPASOBAHNS PO
I'POBHEHCKUU I'OCYJAPCTBEHHbBIN HEOTAHOU TEXHUYECKNU YHUBEPCUTET
nMenu akaa. M. /. MuimmoHImumkoBa

BUJIET Ne 1



JucuumnianHa: MaTeMaTHKa
cemectp 3
1. Teopema cyiiecTBOBaHMS U €IMHCTBEHHOCTH petienus 1t JIY 1-ro nopsiaka.

2. Pewnts muddepentmansusie ypasuenns: 1) /5 + y2dX = yv4 + x2dy ;
2 Y=Y yay'e2y'=0; 4y -6y +10y=v+4

3. B ypue 11 mapos: 6 6enbix u 5 u€pHbIX. M3 ypHBI H3BIIEKaIOTCS cpa3y ABa mapa. Haitu
BEPOSITHOCTH TOTO, YTO 00a 1mapa OyayT OenbIMH.

4. B smuke HaxoauTcest 7 OpakoBaHHBIX U 16 romHbBIX neraneil. HailTu BeposiTHOCTh TOTO, YTO
cpenM TpeX Hayaady U3BJICUCHHBIX JIETale OKaKEeTCsl XOTs ObI OJHA TOTHASL.

5. JlaHa nuckpeTHas cinydaiiHas BenuuuHa X. Haiitu: a) MatemaTHueckoe OKuJaHueE;

0) IMCIEPCHIO; 6) CPETHEKBAAPATHYECKOE OTKIIOHCHHE.

x|-2|2|3|4]5
p|02[02[02|02]02

« » 2021 r. 3aB. xadenpoit I'auaeB A.M.

[IpenonaBarenp Maromaesa M.A.

7.3. Texkymuii KOHTPOJIb
OOpasen 3agaHusi VIS TEKYLEro KOHTPOJISI
IlepBblii cemecTp

1. WUsBectHsl koopauHathl Tpeyronsauka ABC: A(5;4), B(-3;3), C(1;-7). Haiitu: a) ypaBHe-
HUS: BCEX CTOPOH TPEYrOJIbHUKA, BEICOTHI TPEYTOJIBLHUKA, MEIUAHbI, OUCCEKTPUCHI H TPS-
MO, IPOXOIAIIEH Yyepe3 BEpUINHY TPEYTOIbHHIKA, MapalJIeIbHON TPOTUBOIIEKAIIEH CTO-
poHe; 0) paccTOsIHHE OT BEPIIMHBI 10 MPOTHBOJIEKAIIIEH CTOPOHE; B) YTOJI B TPEYTOJIBHUKE
(npu BepiuHe B).

2. IlpuBecTn K KQaHOHMYECKOMY BHUJYy YPaBHEHUE KPHBOU 2-TO TOPS/IKA U CICNIATh CXEMATHUCKHUIl
YepTeK:
a) 4x%4+36y?+72y-16x-92=0,
6) -3x%+4y?-12y=0,
B) X+2y?-6y+4=0



Bropoii cemecTp

2
aa)<8zy_(1+yln x)g=0;

I. Mana ¢pysknus Z = xY. [Tokazatp, uto Y

R

. Jlauer dynkuus z = arcsin(x?y), Touka A(l; %j u Bextop d = 31 — 4] . Haitru:

grad z B Touke 4;
IPOU3BOIHYIO (QYHKIMHK Z B TOUKE A 10 HAIIPaBJIEHHIO BEKTOpa al .

Tpernii cemecTp

1. B maptuu u3 15 neraneii 10 crangaptHeix. HailTu BEposSTHOCTH TOTO, YTO CPEAM ISITU B3SATHIX

2.

Haynaay neranei TpU CTaH/JapTHBIX.
Ky0, Bce rpanm xoroporo okpamensl, pacnmwieH Ha 1000 kyOWKOB OJMHAKOBOTO pasMmepa,
KOTOpBIE 3aT€M TINATEIbHO IepeMemanbl. HalTu BepOATHOCTH TOro, YTO HayAady B3STHIN
KyOMK OyAeT MMETh TPU OKpALICHHBIC IPaHH.

. HenpepwiBHast ciyuaiinas BenmuumHa X 3amaHa ¢yHkumei pacnpenenenus F(X). Haittu: @) minot

Hocth  BepostHocTH  f(X); €CIIH

0 mpu X <0,
F(X)= x3/8 npu 0<x<2,
1 mpu X> 2.

0) MareMmMaTH4ecKoe OXujaHue a; ) mgucnepcuio D,

4. Haiitu BepositHocTh P(A), ecnu u3BectHsl BepositHoct: P(AB)=0,72, P(Ag) =018.

7.4. Onucanue nokasarejeii u KPUTEPUECB OCHUBAHUS KOMIIETEeHIIMH HA PA3JIHYHBIX

dTanax u (l)OpMI/IpOBaHI(Iﬂ, OnucCaHMe IKaJbl ONCHUBAHUA

IInanupyemsie pe3yJibTaThI
OCBOEHHUS KOMITeTeHIHH

Kpurepuu ouenuBanus pe3yibTaToB 00y4eHUs1

HaumenoBanmue
OLIEHOYHOI'0
cpeacTsa

menee 41 6ansioB | 41-60 6ajioB 61-80 6aa0B 81-100 6ax
(Hey10BJI€TBO- (y10BJ1€TBOPH- (xopomuo) J0B (OTJIHY-
pUTEJIBLHO) TeJbHO) HO)

OIIK-3. CiocoOeH MpUMEeHSATh OCHOBHBIE TOJI0XKEHUs (PyHIaMEHTAIBHBIX €CTECTBEHHBIX HAYK M HAYYHBIX TEOPHA
IpY IPOBEICHUH HAyYHO-UCCIIEeI0BATENbCKUX Pa0OT MO U3YyUYEHUIO U BOCIIPOM3BOICTBY MUHEPAIbHO-CHIPHEBOM

0as3bl




3HaTh OCHOBBI JINHEW-
HOW anreOpsl C
3JI€EMEHTaMU aHaJIUTHYe-
CKOH F€OMETpUH,
MaTeMaTU4YeCKHil aHa-
JIU3, OCHOBBI TUCKPETHON
MaTE€MaTHUKH, OCHOBBI
TEOPUHU OOBIKHOBEHHBIX
nuddepeHImaTbHBIX
YpaBHEHUH, OCHOBBI
TEOPHUH BEPOATHOCTEN U
MaTeMaTUYECKOMN CTaTH-
CTUKH.

®parmMeHTap-
HBIC 3HAHUS

Hemnonurie
3HAHUA

Cdopmupo-
BaHHbIE, HO
coJiepKaIue
OTJEIIbHBIC
npoOeIbl 3Ha-
HUS

Cdopmu-
pOBaHHBIC

CucreMatu-
YeCKHUe
3HAHUS

YMeThb IpUMEHATh Ma-
TEMaTHYECKHE METO/IbI
JUISl PELIEHUs] TUITOBBIX
npodecCHOHAIBHBIX 3a-
Jla4, OPUEHTHPOBATHCS B
CIIPaBOYHOM
MaTeMaTHYeCKOM JuTe-
patype, mpuoOpeTaTh
HOBbIE MaTEeMAaTUYECKHE
3HAHMUSL, UCIIOJIB3YS CO-
BpEeMEHHbIE 00pa3oBa-
TeJbHbIE U UHPOpMAIIH-
OHHBIE TEXHOJIOTHH, UC-
[10JIb30BAaTh MaTeMaTH-
YECKYIO JIOTUKY JUIs
(dbopMupOBaHUS CyXe-
HUM 110 COOTBETCTBYIO-
M IpodeccroHanb-
HBIM Ipo0IeMam.

YacTHUHEBIE
YMEHHUS

Hemnomnurwie
YMEHHUS

VYMmenus 1moiJi-
HBIE, JI0MyCKa-
FOTCS HeOOJIb-
HIHE OLINOKHU

Cdop-
MUPO-
BaHHbBIC

YMEHUS

Buaaners MeToaMu 10-
CTPOEHHUS MPOCTEHIINX
MaTeMaTHYeCKUX Mojie-
Jeil TUIIOBBIX Ipodeccu-
OHAJBHBIX 3aJ[a4, METO-
JIaMu 00pabOTKHU JKCIIe-
PUMEHTAIBHBIX TaHHBIX
U aHaJIM3a MOJTyYeHHBIX
pe3yJbTATOB.

YactuyHoe
BJIaJcHHE
HaBBIKaMH

Hecucrema-
THYECKOE
MIPUMEHEHUE
HaBBIKOB

B cucrematu-
YECKOM TTpH-
MEHEHHUU
HaBBIKOB JI0-
MyCKarOTCs
poOebl

YcnentHoe
M CUCTEMa-
THYECKOE
NIpUMEHEHNE
HABBIKOB

KomiiekT 3amanuit
JI7I BBITTOJTHEHUS
pyOEKHBIX aTTecTa-
UM, BOMPOCHI 10
TeMaMm / paszenam

IHACIUAIUIMHEI BBIHO-

CHMEIE Ha DK3aMeEH,

JK3aMEeHaIlHOHHEIE
OMJIETHI

8. Oco0eHHOCTH peajM3alui AMCUUIIJIMHBI VIS HHBAJIU/I0B U JIUI ¢ OTPAHMYEHHBIMU

BO3MOKHOCTAAMM 310POBbHA




s ocyuiecTBieHUs MPOLEAYp TEKYLIEro KOHTPOJIS YCIIeBAeMOCTH M NMPOMEKYTOYHOMN aT-
TECTaIMN 00YyJaroMIMXCsl CO3AaHbI (OH]IBI OIEHOYHBIX CPEJICTB, aJATUPOBAHHBIC JUISI HHBATUIOB U
JIUI C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI U TTO3BOJISIONINE OLIEHUTh JOCTHXKEHHUE UMU 3a-
IUTAHUPOBAHHBIX B OCHOBHOM 0Opa30BaTeNbHOM IMporpaMMe pe3yabTaTOB OOY4YEHHs U YpOBEHBb
c(OpPMUPOBAHHOCTH BCEX KOMIIETECHLIUH, 3asBICHHBIX B oOpa3oBarenbHOM mporpamme. dopma
MPOBEACHUS TEKYILEH aTTeCTallly JUIsl CTYACHTOB-UHBAIHM/IOB YCTAHABIMBACTCS C YU€TOM UHJIUBH-
NyadbHBIX TMICUXO(MU3UUECKUX OCOOCHHOCTEH (YCTHO, MUCBMEHHO Ha Oymare, MUChbMEHHO Ha KOM-
neroTepe, B popMe TecTHpoBaHUsS U T.1.). [lpu TectupoBanuu A caabOBUASAIIUX CTYIEHTOB HC-
MOJIb3YIOTCSA (POHIBI OLEHOYHBIX CPEJCTB C YKPYMHEHHBIM mmipudToM. Ha sk3ameH mpurnariaercs
COIPOBOXIAMOIINN, KOTOPBIH 00ECIIEYNBAET TEXHUYECKOE COMPOBOXKIEHUE CcTyaeHTy. [Ipu HeoO-
XOJIMMOCTH CTYICHTY-UHBAJIUY MPEIOCTABISAETCS JOMOTHUTEIHHOE BPEMs JJIs OJrOTOBKH OTBETA
Ha 9k3ameHe (i 3adere). O0ydaromuecs ¢ OrpaHUYCHHBIMU BO3MOKHOCTSIMU 3/10pOBbS M 00y4a-
IOIUECS MHBAIHIbI 00ECTIIeUNBAIOTCS MMEYaTHBIMU U 3JIEKTPOHHBIMU OOpa30BaTEIbHBIMU pecypca-
MU (TIpOrpaMMbl, YIeOHBIC TIOCOOHSI Il CaMOCTOSITEIbHONW paboThl U T.1.) B (hopMax, aJanTupo-

BAaHHBIX K OTPAHUYCHUAM HUX 300POBbS U BOCHIPUATUSA HHq)OpMaHHHI

1) U1t UHBAJIMJOB U JIMI C OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 3710POBbsI 110 3PEHHIO:

- MJf CJenbIX: 33JaHusl U1 BBINOJIHEHUS HA CEMUHApax U MPaKTUYECKHX 3aHATHUSAX
odopmisroTcs penbeHo-ToueuHbIM mpudTOoM bpaiinsg unu B BuAE IIEKTPOHHOTO JOKYMEHTA,
JOCTYIIHOT'O C IOMOIIbI0 KOMIIBIOTEPA CO CIELUATM3UPOBAHHBIM IPOrPaMMHBIM OOECIIEUEHUEM
IUISL CJIETIBIX, JTMOO 3aYMTHIBAIOTCS ACCHCTEHTOM; NMMCHMEHHBIC 3a/IaHUs BBIMOJIHAIOTCS Ha Oymare
penbedHO-TOYeUHBIM MpupTOM bpaiing winm Ha KOMIBIOTEpEe C€O CHEHUATU3UPOBAHHBIM
IPOrpaMMHBIM OOecCrieueHHeM IS CIENbIX JUO00 HAJAMKTOBBIBAIOTCS ACCUCTEHTY; OOydaroluMcs
JUIS BBINIOJIHEHUS 3aJlaHUsl TPU HEOOXOJMMOCTHU TPEAOCTABISIETCS KOMIUIEKT MHUChMEHHBIX
MPUHAJIEKHOCTEH 1 Oymara JJig mucbMa peiabeHo-ToueyHbIM HpudTom bpaiins, koMmnbroTep co
CHeMaTM3UPOBAHHBIM IIPOTPAMMHBIM 00€CTIEYEHUEM IS CIIETIBIX;

- I cJa00BHASIINMX: 00ECIeunBaeTCsl WHAMBUIYalIbHOE PAaBHOMEPHOE OCBEILICHHE HE
meHee 300 sirokc; 00ydaromMes JUTsl BBITOJIHEHUS 3aJaHHsl TP HEOOXOMMOCTH MPEI0CTaBISIETCS
YBEJIMUUBAIOIEE YCTPOMCTBO; BO3MOXHO TAK)XKE HMCIIOIb30BAaHHE COOCTBEHHBIX YBEIMUYMBAIOIIMX
YCTPOMCTB; 3aAaHUsI s BHIITOJIHEHUS 3aJaHUI 0()OPMIISIOTCS YBETMYEHHBIM IIPUPTOM;

2) [ MTHBJIWJOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXHOCTSIMH 3/J0POBbBS MO CIYXY:

- IJISl TJYXHX U CJa00c/abIIalux: 00ecreunBaeTcsl HaTiurue 3BYKOYCHIIMBAIOLIECH arma-
paTypsl KOJJIEKTUBHOTO IOJIb30BaHUS, TP HEOOXOIMMOCTH 00y4aroIUMCs MPeI0CTaBIsAETCS 3BY-
KOYCHUJIMBAIOLI[As anmnapaTypa WHIUBUAYAIbHOTO TOJb30BaHUS; MPEAOCTABISIOTCS YCIYTH CypIO-

MEpCBOAYHKA,



- 1JI1 CJIENOTJIYXHUX JI0MTyCKaeTcsl MPUCYTCTBUE aCCUCTEHTA, OKa3bIBAIOIIETO yCIyru TU(Io-

CypAonepeBoIHrKa (MIOMUMO TPeOOBaHUH, BHITTOTHAEMBIX COOTBETCTBEHHO IS CIICTIBIX U TIYXHUX ),

3) ig TuIl C TSOKETBIMU HAPYIICHUSIMU PEUH, TIYyXUX, CIA0O0CIBIIIAIIMX JIEKIUU U CEMHHApHI,
MIPOBOAMMBIE B YCTHOM (popMe, POBOASATCS B MUCbMEHHOM (opMme;

4) s MHBAJIWAOB U JIMII C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 37J0POBbs, HMEIOIIMX Hapylle-
HHSl ONIOPHO-IBUTATEJIbHOIO aNapara:

- IJIg JIML € HAPpYUICHUAMU OIIOPHO-ABUIATCIIBHOIO alIapara, HapymeHUAMHA ABUTATCIIbHBIX

(bYHKIlHI;'I BEPXHHUX KOHEUYHOCTEH WJIN OTCYTCTBUCM BCPXHHUX KOHEYHOCTEH: MMChbMEHHBIC 3aJlaHusA

BBIIIOJIHAKOTCA Ha KOMIIBIOTEPEC CO CIICOHUAJIM3UPOBAHHBIM IIPOrpaMMHBIM oOecIieYeHHEM HIIH

HAaAUKTOBBIBAIOTCA ACCUCTCHTY, BBIIIOJIHCHUC SaﬂaHI/IfI (TCCTOB, KOHTPOJIbHBIX pa60T), IMPOBOAHUMBIC

B IUCbMEHHOHU (hopMe, TPOBOJIATCS B YCTHOM (hopMe myTem ompoca, Oecesibl ¢ 00yJaromumcst

=

9. YueOHO-MeToAMYeCcKoe o0eceueHue TUCHATIINHbI

9.1. JIlureparypa
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cratuctuke.-M.: Bricias mxkoia, 2005.
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[IpakTKyM 1O BBICIIEH MaTeMaTHKe JJIsi SKOHOMHUCTOB. YuebHoe nmocobue st By3oB /Ilox pe-
nakiued npod. H.ILL. Kpemepa. — M.: KOHUTU-JTAHA, 2004.

JIyary K.H., Hopun B.IL., ITucemennsiii JI.T., IlleBuenko FO.A.. CO0pHMK 3a7ay MO BbICIIEH
Marematuke. — M.: Alipuc-npecc, 2004.

[Tucemennsiit JI. T. KoHcnekT nekuuii mo Beicuiel MareMartuke. [lomnbii kype. — M.: Beiciias
mkona, 2013.

CaunoB A-B. A. Kpatkuii kypc Belcuieil MmareMaTHKU. YueOHoe nmocodue. Tom 1, 2. I'po3Hblii,
2016.

Abnpynxamuao C. C., AcxaboB C. H., berunrupues M. A., Cumonenko P. A. Kpartkuii kypc
TEOPUN BEPOSITHOCTEN M MaTEeMaTHYECKON CTATHUCTUKHU: TEOpHs, IPUMEPHI, TUIIOBbIE PACUETHI.
VYyebHoe mocobue it CTYyIEHTOB TEXHUYECKHUX BY30B. — PocToB-Ha-/{o Hy: OO0 «J/lnanazony,
2001.

AcxaboB C. H., berunrupues M.A., MaromaeBa M.A. IlpakTukym no u30paHHBIM TIJIaBaM
BEICIIEN MaTeMaTHuke. - Maiikorr: MI'TVY, 2005.

baraesa M. T. COopHUK 3a/1a4 1O TUHEHHON U BEKTOPHOMU anredpe U aHaJIUTHYECKON reo- MeT-

pun.— I'posnenid, UIIL TTHH, 2007.
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Caiir kadenps! http:// www.vm-ggntu.ru
http://www.alleng.ru/edu/math9/htm
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9.2. Metoanueckue ykazanus (IIpuioxenne)
10. MaTepuajJbHO-TeXHHYECKOE 00ecredeHne TUCIUININHbI

3a kadenpoii «Beiciias u MpPUKIAIHAS MAaTEMaTHKa» B TIABHOM y4eOHOM KOPITyCe 3aKperi-
JIeHbl JIeKuoHHas ayautopus Ne 1-16, ayauropuu 11 poBeeHUs IpakTUYecKuX 3aHsATHil NoNe 2-
08, 2-27, 2-29, 2-31, 2-33, 2-35, GOJBUIMHCTBO U3 KOTOPBIX OCHAIIECHO TaOJUIIAMH, TPaPUICCKUM
MaTtepuajgoM U yeprexamu; ayd. Ne 3-10 ciyXUT B KauecTBE KOMIIBIOTEpHOTO Kjacca, Tl ycTa-
HOBJICHBI 12 KOMITBIOTEPOB, KOTOPBIC MCIIONB3YIOTCS I CAMOCTOSTEIBLHOM pabOTHI CTYJEHTOB KO-
TOPBIC UCTIONB3YIOTCS IS CAMOCTOSTEIBLHOU pabOThI CTYJICHTOB; 37I€Ch )K€ BO3MOYKHO HCIIOJIh30Ba-
HUE KOHTPOJMPYIOIIUX Mporpamm Ais mpuéma 3a4é€ToB M 3k3aMeHoB. Ha kadenpe umeroTcs uH-

TCPAKTUBHAA NOCKA U TUAITPOCKTOP.


http://www.vm-ggntu./
http://www.alleng.ru/edu/math9/htm

IMPUJIOKEHHUE
MeToanyeckue yKazaHus M0 OCBOEHUIO JUCHUNITHHBI
«MaTteMaTHKa»

1. MeToanyeckue yKazaHus 1Jis1 00y4alolUXCA MO IVIAHMPOBAHUIO U OPraHU3al[UM BpeMeHH,
HEe00XO0AMMOro IJI1 0CBOCHUS JUCIHUILINHEI.

Nzydenne pekoMeHaAyeTCsI HAYaTh ¢ 03HAKOMIJICHHS ¢ pabodel mporpaMMoii JUCIUIUIHHEL, €€ CTPYKTYPOH H
coJiepKaHueM pas3zesioB (Moryiel), (POHIOM OICHOYHBIX CPEJICTB, O3HAKOMUTHCS C y4EOHO-METOINICCKUM
1 MHGOPMAITOHHBIM O0eCTIeYeHIEeM TUCIIUTITHHEI.

HI/ICHI/IHHI/IHa «MatemaTuKka» COCTOUT U3 CBSI3aHHBIX MCXKOY c00010 TEM, 06CCH€‘II/IBaIOHII/IX IIOCJIICA0BATCIIb-
HOC U3YUCHUEC MaTCpuaia.

O6y‘IGHI/IC IO JUCHUILIINHE «MaremaTuka» OCYIHICCTBJIACTCA B CJICOYIOUINX (bopMax:

1. AynutopHbIe 3aHATHS (JIEKIMH, TPAKTHYECKHIE 3aHATHS).

2. CamocTosrTenbHas paboTa cTyAeHTa (TOAroTOBKA K JICKIUSIM, IIPAKTUYECKUM 3aHATHSAM, TECTAM
WHBIM (OpMaM MUCBMEHHBIX Pa0OT, MHAWBUAYaTbHAs KOHCYJIBTALUS C TIPENOJaBaTeIIeM ).

3. NuTepaktuBHBIE (hOPMBI IPOBEASHIUS 3aHITHN (KOJUIOKBUYM, JIEKIUSA-TUCKYCCHS, U 1P .(DOPMET).

Y4eOHbI MaTepHral CTPYKTYPUPOBaH U H3Y4YeHUE TUCIUIUIMHBI IIPOU3BOINTCS B TEMATHUECKOH MOCe-
J0BaTeNbHOCTH. KaXk oMy MpakTUYECKOMY 3aHATHIO M CAMOCTOSATEIBHOMY U3yUEHHUIO MaTepHala mpeaue-
CTBYET JIKIUs 110 1aHHOH Teme. OOyyaromuecs caMOCTOSTEIHHO MPOBOJIST MIPEABAPUTEIHHYIO IIOATOTOBKY
K 3aHSTHIO, IPUHUMAIOT aKTUBHOE M TBOPUECKOE y4acTHE B 00CYKIECHUH TEOPETHUECKIX BOIIPOCOB, pa3dope
MPOOJIEMHBIX CUTYalMH M TOUCKOB MyTeH UX pelieHus. MHorue mpo0iaeMbl, U3ydaeMble B Kypce, HOCST
JUCKYCCHOHHBIN XapakTep, 4YTO MpeanoaraeT UHTEPaKTUBHBIN XapaKTep MpoBeIeHUs 3aHATUI Ha KOHKpeT-
HBIX IIPUMEPAX.

OrnrcaHue moCiIeIOBaTEIbHOCTH ICUCTBHI 00yUYaIomerocs:

[Ipu m3ydeHnu Kypca clieyeT BHUMATEIbHO CIYIIATh U KOHCIIEKTHPOBATh MaTepHall, N3jJaraeMpli
Ha ayIUTOPHBIX 3aHATUAX. /{15 ero MOHUMaHUs U Ka9eCTBEHHOTO YCBOCHHSI PEKOMEHYETCS CIIEAYIOImast
HOCIE€N0BATENbHOCTE IEUCTBUIA:

1. Tlocne oxoH4YaHUS Y4eOHBIX 3aHATUH VI 3aKpeJIeHNs] MaTepuala IPOCMOTPETh U 001yMaTh TEKCT
JIEKLMH, TPOCITYILIAHHOM CEerosiHs, pa3o0dpaTh pacCMOTpeHHbIe puMepsl (5 - 10 MUHYT).

2. Tlpu moAroTOBKE K JICKIIUH CIIEAYIOIIETO JIHS MOBTOPUTH TEKCT MPEABbIAYINEH JEKIUHU, TOTyMaTh O
TOM, KaKasi MOXKeT ObITh cliieaytomias Tema (5 - 10 MuHyT).

3. B Teuenue Henenu BEIOpaTh BpeMs JIjIs paOOTHI € IMTepaTypoii B Oubnuoteke (1o 1 gacy).

4. Tlpu MOArOTOBKE K MPAKTUUECKOMY/ CEMHUHAPCKOMY 3aHSTHIO TIOBTOPUTH OCHOBHBIE TIOHSITHUS 10 Te-
M€, U3YUMTh NIpUMEPHL. Penias KOHKPETHYIO CUTYaLUIO, - IPEIBAPUTENBHO MOHATh, KAKOH TEOPETUUECKUI
MaTepHajl Hy>KHO UCIIONIb30BaTh. HaMeTHTh MmiiaH perieHust, onpoOoBaTh Ha €ro OCHOBE PeluTh | - 2 mpak-
THYECKHE 3a/1a4U.

2. MeTtoanyeckue yka3aHusi o padore o0y4aomuxcsi BO BpeMsi IpoBeeHUs] JIeKIHii.

.HCKLII/II/I JaroT O6y‘laIOH_II/IMC$[ CUCTCMATU3NMPOBAHHBIC 3HAHUA 10 JUCHUINIMHEC, KOHICHTPUPYIOT UX
BHHUMAaHHE Ha HauOOJIee CIIOKHBIX M BAXKHBIX BOIIpOCax. .HGKL[I/II/I OOBIYHO U3IIAralTCs B TpaAUIIUOHHOM HUJIN



B IIpo0OsieMHOM cTuite. J{jst cTy1eHTOB B OOJIBIIMHCTBE CIy4yacB B MpoOIeMHOM cTujie. [IpoOieMHbIi CTHITb
MO3BOJIET CTUMYJIMPOBATh AKTUBHYIO [TO3HABATEIILHYIO JEATCIIBHOCTD 00YUAIOIIMXCSA U MX HHTEPEC K JTUC-
LUIUTHHE, ()OPMHUPOBATH TBOPUYECKOE MBIIIUICHUE, TPHUOEraTh K MPOTHBOIIOCTABIICHHUSIM U CPABHEHUSIM, -
JaTh 0000IIEHNs, aKTHBU3UPOBATh BHUMaHNE 00YJalOINXCS ITyTeM TOCTAaHOBKH MPOOJIIEMHBIX BOTIPOCOB,
MOOMIPSATH JTUCKYCCHIO.

Bo BpeMs JeKITMOHHBIX 3aHATHI PEKOMEHYeTCsl BECTH KOHCIIEKTHPOBaHNE y4eOHOTO MaTepuana, 00-
pamiate BHUMaHue Ha POPMYJIMPOBKHU M KATCTOPHUH, PACKPBIBAIOIIUE CYTh TOTO WU HHOTO SBJICHUS, UIIN
MIPOIIECCOB, BHIBOABI M MPAKTUIECKHE PEKOMEHIAIINH.

KoHCIeKT JIeKIuy JIydIne moapa3iesisaTh Ha MyHKTHI, COOJ0/Iasi KPACHYIO CTPOKY. DTOMY B OOJIBIIION
CTeTeHn OyAyT CIIOCOOCTBOBAThH BOMPOCHI TIaHA JIEKITHH, TIPeJIoKEeHHbIe MpernoAasarersiMm. CreayeT oopa-
I[aTh BHUMAaHUE Ha aKIIEHTHI, BBIBOJIBI, KOTOPBIC JICTIACT MPEIOAaBaTeilb, OTMEUas HAan0O0JIee BaKHBIC MO-
MEHTHI B JICKIITHOHHOM MaTepHalle 3aMEYaHUIMHU «BaXKHO», «XOPOIIO 3aIIOMHUTHY» U T.Il. MOXKHO JIeNaTh 3TO
Y C MOMOIIBIO PAa3HOIBETHBIX MAPKEPOB MIIH PYUEK, MTOTICPKUBAS TEPMUHBI H OTIPEICIICHHS.

LenecooOpa3Ho pa3paboTaTh COOCTBEHHYIO CUCTEMY COKpaIleHnid, ab0peBruaTyp u cCuMBOIIOB. OHAKO
IpH JanbHEHIed padoTe ¢ KOHCTIEKTOM CHMBOJIBI JIyYIle 3aMEHUTH OOBIYHBIMHU CIIOBaMU JUIsl OBICTPOTO 3pH-
TCJIBHOT'O BOCTIPUATHA TEKCTA.

PaboTast Ha1 KOHCTIEKTOM JIEKIHMA, HEOOXO0AUMO UCTIONIL30BATh JINTEPATYPY, KOTOPYIO PEKOMEH IOBA
npemnoaBarenb. IMEHHO Takas cepbe3Hast, KponoT/InBas paboTa ¢ JEKIMOHHBIM MaTEPHUATIOM ITO3BOJIHUT
rIyOOKO OBJA/IETh TEOPETUICCKIM MaTEPHUAIIOM.

Tematuka nexuuit naercs B padbodelt mporpaMme TUCIHILDIINHEL.
3. MeToauyeckue yKazaHusi 00y4alImMuMcs 10 MOATOTOBKe K NPAKTHYECKHM 3aHITHAM.

Ha npakTryeckux 3aHATHSIX MPUBETCTBYETCS aKTHBHOE yUacTHe B 00CYKACHUH KOHKPETHBIX CUTYallUi,
CIOCOOHOCTH Ha OCHOBE MOJTYYCHHBIX 3HAHUH HaX0JUTh HanOoee 3G hekTuBHBIE pellIeHHsT TOCTABICHHBIX
npo0JieM, yMEeTh HaXOIUTh ITOJIE3HBIH JTOTIOTHUTEIBHBIN MaTeprall 10 TEMaTHKE 3aHATHH.

CTy,HeHTy PEKOMECHAYCTCH CIICAYIOMIAsA CXeMa IMOATOTOBKHU K ITPAKTUYICCKOMY 3aHATHIO:

1. O3HakoMIICHHE C TUTAHOM MPAKTUYECKOTO 3aHATHSA, KOTOPBIN OTpakaeT CoAepKaHue MPEeI0KECHHOM
TEMBHI,

2. IIpopaboTaTh KOHCIIEKT JICKIIMIA;

3. IIpounTaTh OCHOBHYIO JIUTEPATYPY.

B mporiecce moJIr0TOBKU K MPaKTHYECKUM 3aHATHSIM, HE00X0IMMO 00paTHTh 0c000e BHUMaHKE Ha ca-
MOCTOATEJIEHOE U3YUEeHHE PEKOMEHI0OBAaHHON JInTeparypsl. [Ipu Beell mosHOTe KOHCTIEKTUPOBAHUS JICKLMH B
HEll HEBO3MOXKHO M3JI0KUTH BECh MaTepuall U3-3a JUMUTa ayJUTOPHBIX YacoB. [loaTomy camocTosiTenbHas
pabota ¢ yueOHUKaMH, y4eOHBIMH MTOCOOUSMH, HAYYHOH, CITPAaBOYHOM JINTEPATYypOd, MaTEpHUAJIaMH MIEPHUO-
IMYecKUX u3naHuii U MaTepHeTa sBisieTcs Hanbosiee 3pQpeKTUBHBIM METOJOM TOJTyYEHHS JOTIOTHUTENBHBIX
3HaHWA, TI03BOJISIET 3HAYUTEIILHO aKTHBH3UPOBATH IIpoIiece OBJaieHus HH(popMalmei, criocoOcTByeT Ooiee
rITyOOKOMY YCBOCHHUIO H3y4aeMOro Marepuaia, GopMUpyeT y CTyIeHTOB OTHOILIEHHE KOHKPETHOH mpo0liie-
Me. Bee HOBBIE MOHATHS IO M3y4aeMol TeMe He00X0IMMO BBIyYUTh HAU3YCTh U BHECTH B TJI0CCapuil, KOTO-
PBIi 11e1ecO00pa3Ho BECTH C CAMOTO Havdalla U3yueHus Kypca;

4. OtBeTUTh HA BOIIPOCHI IJIaHa MMPAKTUYCCKOI'0 3aHATHA,

5. BEIOIHUTE JOMANIHEC 3aJaHUC;



6. IIpopabGoraTh TeCTOBBIC 3aMaHUS U 3a0aUM;
7. Ilpu 3aTpyaHeHHIX chopMyIHpPOBaTH BONPOCHI K MPENOJaBaTeNIoO.

Pesynbrar Takoii pabOTHI TOMKEH MPOSBUTHCS B CIIOCOOHOCTH CTY/I€HTa CBOOOTHO OTBETUTH Ha TEOpETHYE-
CKHUE BOIPOCHI MPAKTUKYMa, BBICTYIATh U Y4aCTBOBATh B KOJUIEKTUBHOM OOCYK/ICHHUH BOIIPOCOB M3y4aeMOi
TEMBI, TIPABHJIGHO BBITIOTHATE MPAKTUICCKUE 3adaHMs ¥ HHBIC 3aJaHuUsI, KOTOPBIC JAI0TCS B (DOHIE OIEHOY-
HBIX CPEACTB AUCIUILTAHBI.

4. MeTtoau4yeckne yKazaHusi 00y4aronUMcs 10 OPraHu3alil caMOCTOSITEIbHOI padoThI.

Llenp opranu3aryu CaMOCTOSITSILHON pa0OTHI 10 TUCIUILTHHE «MaTeMaTHKa — 3TO yriIyOJIeHUE ’
pacimrpenne 3HaHui B 00J1aCTH MaTeMaTHKH, (DOPMHUPOBaHNE HABBIKA U HHTEPECa K CAMOCTOSITETFHON TI0-
3HABATEIHHOHN JEATEINHHOCTH.

CamocTrosiTenpHast paboTa 00yJaroIuXcs SIBJISETCS BOKHEHIIUM BUJIOM OCBOEHHSI COACPKAHUS TUCLIU-
IUIMHBI, IOATOTOBKH K IPAKTHUECKUM 3aHATHAM U K KOHTPOJIbHOU padote. Croaa e OTHOCSATCS U CaMOCTOsI-
TeNbHOE YriIyOlIeHHOe H3y4YeHue TeM TUCUUIUINHBL. CaMocTosTenbHas paboTa IpeicTaBisieT coO0H MOCTo-
SIHHO JCHUCTBYIOIIYIO CUCTEMY, OCHOBY 00pa30BaTeIbHOIO MPOLEcca M HOCUT UCCIIEI0BATEIbCKUN XapakTep,
YTO MOCIYXHT B OyIylieM OCHOBaHUEM JIJIsl HAITUCAHUS BBITYCKHON KBAIN(UKAIIMOHHOW PabOTHI, MPAKTH-
YEeCKOr0 MPUMEHEHUS MOIYYECHHBIX 3HAaHUM.

OpraHu3aIust CaMOCTOSTEIBHOM paboThl 00YYAIONTHXCS OPUEHTUPYETCS Ha aKTHBHBIE METO/IbI OBJIA IC-
HUSI 3HAHUSIMHU, Pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEH, MEPEX0/] OT MOTOYHOTO K HHIHBUAYATH3UPOBAHHOMY
00yUYeHHI0, C YUETOM MOTPEOHOCTEH U BO3MOKHOCTEH JIMYHOCTH.

[IpaBunbHas opraHu3anusi CAMOCTOATENBHBIX YUEOHBIX 3aHATHH, X CHCTEMAaTHYHOCTb, LIeJiecoo0pas-
HOE TUITAHUPOBaHUE PabOYero BpEMEHH MO3BOJISIET CTYJCHTAaM pa3BUBAaTh YMEHHS U HABBIKH B YCBOCHUH U
cucTeMaTU3aliy IpuoOdpeTaeMblX 3HAHUH, 00ecTIeYnBaTh BHICOKUI YPOBEHb YCIIEBAEMOCTH B IEpuos 00y-
YEHUS, TOJYYUTh HABBIKH MOBBIIIECHUS TPOECCHOHATBHOTO YPOBHSI.

CamocrosTenpHas padoTa peaan3yeTcs:
- HEMOCPEICTBEHHO B IIPOIlecce ayTUTOPHBIX 3aHATUH - Ha JIEKIHUAX, IPAKTHUECKUX 3aHIATHAX;

- B KOHTAKTE C IPEIoIaBaTe)IeM BHE paMOK PACIMCAHUs - Ha KOHCYJIBTAILUAX 10 YYeOHBIM BOIIPOCAM,
B XOJI€ TBOPUYECKUX KOHTAKTOB, IPH JIMKBUIANINH 330JDKEHHOCTEH, TPY BBIIOJTHEHUH WHIUBUIYATbHBIX
3aJaHUN U T.1.

- B Oubnmoreke, 1omMa, Ha Kad)eape MPH BHIIIOJTHEHUH 00yUYaromuMcsl yUeOHBIX M NPAaKTHUECKHUX 3a-
Jad.

Buast CPC u xputepun o11eHOK

(o 6ammeHO-periTuaTOBOM cucteme [ THTY, CPC onenuBaercs B 15 6amioB)
1. KonTponbnas pabora

2. Komnnoksuym

TeMsbI JuTs caMOCTOSITENBHOM PabOTHI IPOITUCAHBI B paboyell mporpaMMe AUCIUILTHHEL. I (HEeKTHBHBIM
CPEACTBOM OCYIIECTBJICHHUS 00YUaAIOINMCS CAMOCTOSATENFHON pabOoThI ABJSIETCS 3JIEKTPOHHASI HHPOPMAIH-
OHHO-00pa3oBaTeNbHas Cpeia YHUBEPCUTETA, KOTOpas 00ecreurnBaeT OCTYH K y4eOHBIM IJIaHaM, pabodnM
porpaMMam JUCHUIUIMH (MOZYJEH ), IPaKTHK, K U3JaHUSM 3JIEKTPOHHBIX ONOIMOTEUHBIX CUCTEM.
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