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1 ]_le.]'ll/l H 3aJa4Y1 OCBOCHUA JUCHHUITIJIMHbI

eanb (eu) OCBOCHMS JUCITATUINHBI:

DopMHUpPOBaHUE MATEMAaTHYECKON KYJIbTYPHl y CTYJICHTOB, Pa3BUTHE UX MHTEJUICKTA M CIIOCOOHOCTEN
K JIOTUYECKOMY M QJITOPUTMUYECKOMY MBIIIJICHUIO, OBJIAJEHUE CUCTEMOM MaTeMaTHYeCKUX 3HAaHUM u
yMeHUH, (OPMHUPOBAHHE COOTBETCTBYIOIIMX KOMIIETCHIIMH, HEOOXOAWMBIX B MNpOo(hecCHOHAIBHON
NEsTeIbHOCTH, U3YYEHUS CMEKHBIX TUCIMILINH, IPOJOJIKEHNs 00pa30BaHMUs.

3amaun:

- HpI/IO6peTCHI/IC O6y‘laIOHlI/IMI/IC$I 3HAHUH B 001aCTH TCOPETUICCKUX OCHOB aIIl"C6pI)I, aHATUTUYECKOM reoMeT-
pYH, MaTEMaTHIECKOTO aHAJIN3a, TCOPHH BEPOSTHOCTEH W MAaTEMaTHIECKON CTATHCTHKH, KaK TEOPETHICCKOHN 0a3hI IS
M3YYeHUS TOCIeIYIOMNX TUCIUILTHH MPo(ecCHOHATBFHOTO IIHKIIA;

- HOJIYUCHHUEC IIPECACTABJICHNUA O ICHHOCTU MAaTCMATUKHN, KaK HAYKH U €€ POJIM B CCTCCTBCHHOHAYYHBIX U MHKC-
HEPHO-TCXHUYCCKUX UCCIICAOBAHUAX,

- npuoOpeTeHre OOy4YalOMIMMUCS HABBIKOB pPEATM3AlMU TEOPETUUYECKUX 3HAHMNA Ha MPAKTUKE;

YMCEHUA pE€UIaTh TUIIOBEIC 3a1a4r, COOTBETCTBYIOIINEC N3Yy4YaCMbIM pa3JciiaM.

2 MecTo AUCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JucnuniuHa oTHOcUTCA K 0a30Boit yactu 0oka [l «ucuurianasl (MO )»

[TpepexkBU3UTHI QUCHUILTUHBL: Omcymcmayom

[TocTpekBu3uThl aucuuiuiiHbl: b1.J[.5.15 Ocnosvl sxkonomuxu u ¢hunarcosol

cpamomHuocnmu,

b1.]1.5.24 Ilpuxnaonas mexanuka, b1.J[.h.25 I[lpoyeccol u annapamel nuwesvix npou3soocme, PD/T.2
Memoowt sKcnpecc-ananuza XapaKkmepucmux KOMNOHEHMO8 PA3IUYHBIX MEXHOLO0SULECKUX NPOYECCOs8

3 TpeGoBanus k pe3yjabTaTaMm 00y4YeHUs M0 TUCHUILINHE

[Tpornecc n3yyeHHs TUCUUIUIMHBI HATIPABJICH Ha (JOpMUPOBAHHE CIEAYIONINX PE3yIbTaTOB 00yUCHHUS

Ko n HaumMeHnoBauue
dbopMUpYyEMBIX KOMIETSHIIHIA

KOI[ 1 HAUMCHOBAHUC MHUKATOpA
JOCTHXXCHHA KOMIICTCHIIMH

[Tnanupyembie pe3ynbTaThl 00yUSHUS
10 TUCLMILIMHE, XapaKTEPHU3YIOIINE
9Tarnbl OPMUPOBAHUS KOMITCTCHITHI

OIIK-3 Cnocoben
WCTIOJIH30BATh 3HAHMS
MH)KEHEPHBIX MPOLIECCOB IpU
penieHnu npodeccHoHambHbBIX
3a/1a4 U HKCIITyaTaluu
COBPEMEHHOTO
TEXHOJIOTHYECKOTO
o0opyioBaHus U MPUOOPOB

OIIK-3-B-1 ImeTh 3HaHuA B
00J1aCTH WHKEHEPHBIX TIPOIIECCOB
MNPEANPUITHI 110 TPOU3BOACTBY
MIPOJIYKTOB MUTAHUS U3
PacCTUTENBHOTO ChIPbSA
OIIK-3-B-2 YMeTh HCIIONIB30BaTh
3HaHUE UH)XEHEPHBIX MPOLECCOB
MIPU PETYIUPOBAHUHT
TEXHOJIOTHYECKUX MPOIIECCOB HA
MPEANPUSITHSIX 110 TTPOU3BOJICTBY
MPOJIYKTOB MUTAHUS U3
PaCTUTEIHHOTO CHIPBS
OIIK-3-B-3 Biagers HaBBIKAMU
HCIIOJIL30BaHUS 3HAHUS
MHXKEHEPHBIX MTPOLIECCOB MPHU
AKCIUTyaTaIlid COBPEMEHHOTO
TEXHOJIOTHYECKOT0 000pyI0BaHUs
1 IpUOOPOB HA MPEATPUATHIX
oTpaciu

3HATD:

OcCHOBHBIE TIOHATHS W  METOJBI
MaTeMaTUYECKOTO aHAIN3a, INHEHHOM
anreOpsl u aHATTUTUYECKOM
T€OMETPUH, Teopuu
nudepeHIaIbHBIX YpaBHEHUH,
TEOPUH BEPOATHOCTH u

MaTE€MaTHYECKOW CTaTHCTHKH.
YMmerb:
[IpoBoauTh aHanu3 QyHKIMHA, pemaTh

OCHOBHBIE 3a1a4u TEOpUn
BEPOSATHOCTH U  MaTeMaTUYEeCKOM
CTaTHCTHKH, TEeopun
g depeHInaTbHBIX YpaBHEHUI
MIPUMEHUTEIBHO K pealIbHbIM
porecca, MPUMEHSITh
MaTeMaTH4ECKHE METO/IbI pu
pElIeHNH TUIIOBBIX 3a/1a4.

Baajgern:

HaBpikaMu caMOCTOSTETLHOTO




Kox n sHaumenoBauue
(bOopMHUPYEMBIX KOMITETCHITHI

KOI[ W HAUMCHOBAHUC MHUKATOpPA
JOCTHXXCHHA KOMIICTCHIIMH

[Tnanupyemsble pe3ynbTaTbl 00yUeHHs
10 AUCIUIUIMHE, XapaKTEepPU3YIOIue
sTansl GOPMUPOBAHMS KOMITETEHIIUI

IIPUMEHEHHUs] TEOPETUYECKUX 3HAHUU
B IIPAaKTUYECKOM NPUMEHEHUH 3aa4.

Meronamu ocTpoeHuUs
MaTEMAaTHYECKON MOJEIIN TUIIOBBIX
3a/1a4 ¥ COEPKATEIBHOU
MHTEPIPETALNHN IIOJTy4YEHHBIX
PE3yJIbTATOB.

4 CTpyKTYpa H coJepkaHue JUCUUIIHHbI

4.1 CTpykTypa 1M CUHIIIHHBI

OO0m1as TpyA0eMKOCTh JUCIHUIUIMHBI cocTaBisieT 11 3aueTHbIX equuull (396 akageMUYeCKUX 4acoB).

TpyrnoeMKoCTb,
Bun paboter aKaJIeMUYECKHX YacOB
1 cemectp 2 ceMecTp 3 cemecTp BCETO
OO01asi TPy10€MKOCTh 144 144 108 396
KonTakTHas padora: 61,25 50,25 35,25 146,75
Jlexmum (J1) 34 34 18 86
[IpakTuueckue 3anstus (113) 26 16 16 58
Koncynpranuu 1 1 2
[TpomexxyTounas arrecraius (3a4eT, SK3aMEH) 0,25 0,25 0,25 0,75
CamocTrosiTesibHasi padora: 82,75 93,75 72,75 249,25
- 8bINONIHEHUEe UHOUBUOYATILHO20 MEOPUECKO20
sadanus (UT3);
- 8bINOJIHEHUEe PaACUemHO-2PaApuiecKoo
3adanus (PI73);
- camonoo2omoska (npopabomxa u
nosmopeHue J1eKYUOHH020 Mamepuaia u
mamepuana y4eOHuKo8 u y4eoHvix nocoout;
- U3yueHue pazoenos Kypca 6 cucmeme
INEKMPOHHO20 00VUEHUsI,
- N0020MOBKA K NPAKMUYECKUM 3AHAMUIM,
- N0020MOBKA K PYOENCHOMY KOHMPOJIIO)
Buja nToroBoro KOHTpoJs (3a4eT, IK3aMeH, IK3aMeH 3aver IK3aMeH
Au(ppepeHupOBaAHHBIN 3a4eT)
Pazensr quctuIuineel, U3ydaeMeie B 1 cemecTpe
KomnuecTBo yacos
Ne HaumenoBanwue pa3aenon ayAutopras BHeay/l.
paszznena BCETo abota 6
1| o3 [ | PO
1. Onpenenureny U MaTpHIbl, pEHIEHUE CUCTEM 40 10 | 8 22
2. AHanuTHuecKas reOMeTpHst 38 10 | 6 22
3. Benenne B MaTeMaTHUECKHIT aHAIN3 32 6 6 20
4. JuddepenumanbHoe nucuncienne GyHKIUU 0THON 34 8 6 20
TIEpEMEHHOMN
Wroro: 144 34 | 26 84




Paznensl nUCIUIIIMHBL, U3y4aeMble B 2 CEMECTpe

KonnuecTBo yacoB
Ne HaumenoBanue paszznenon ayArTopHa BHEay/I.
paszena BCETO pabota
T 113 | JIp pabora
5. HuddepennmanbHoe ncyucienne GyHKIuu 20 4 2 14
HECKOJIbKUX MePEMEHHBIX
6. WNHuTterpanbHoe ncuucieHue (YyHKIUH OTHOW Tie- 42 10 | 6 26
PEMEHHOM
7. HNHuTerpanbHoe ucuyucieHrue GyHKIUU JBYX Tepe- 18 4 - 14
MEHHBIX
8. Jnddepennmanbabie ypaBHEHUS 42 10 | 6 26
0. YuciioBbie U GYHKIIMOHATBHBIC PSIBI 22 6 2 14
Uroro: 144 34 | 16 94
Pa3znenbl AuciuIuinHbL, U3y4aembie B 3 ceMecTpe
KosmyecTBo yacoB
Ne HaumeHnoBanue pa3aenon AyAHTOpHad BHEay/I.
pasnena BCETO pabota
T 113 | 7P pabora
10. |Teopus BeposiTHOCTEN 74 12 | 12 50
11. |DneMeHTh MaTeMaTHYECKON CTaTUCTUKU 34 6 4 24
Wroro: 108 18 | 16 74
Bcero: 396 86 | 58 252

4.2 Cogepxanme pa3iejioB IUCHUININHBI

Ne 1 OnpenesnnTesu 1 MATPUILbI, PellIEHUE CHCTEM

Onpenenurenu: onpeaeneHUe, MUHOPBI U anredpandeckue JOMOIHEHUS AJIEMEHTOB, BBIYMCIICHUE,
cBolcTBa. MaTpullbl: onpeneneHne, BUAbl MaTpPUIL, JIMHEHHBIC U CIIEIUAIbHBIE OMEepalluu, MOCTPOCHHE 00-
paTHOU MaTpuIlsl. Pemienue cucrteM n TMHEHHBIX YpaBHEHM ¢ n HeW3BECTHBIMU 1o Gopmynam Kpamepa, c
MOMOIIIbIO 0OPATHOM MaTPHIIHI,

Panr matpuibl. DnemeHTapHbie IpeoOpazoBanus matpull. Teopema Kponekepa-Kanennu. Pemenue
CHUCTEM N JIMHEHHBIX ypaBHEHUH ¢ M HEW3BECTHBIMH MeTozioM ["aycca. [TocTpoeHeu oO1iero pemeHus cu-
cTeMbl. PerieHre ogHOPOIHBIX CUCTEM JIMHEHHBIX ypaBHeHUN. DyHAaMEeHTaIbHBIA HAOOp pEeIIeHUud OHO-
POIHON CHCTEMBI JINHEVHBIX YPAaBHEHHM.

Ne 2 AHasinTHYeCKasi TeOMeTpHus

[IpsimoyronpHas AeKapToBa CUCTEMAa KOOPJMHAT HA IJIOCKOCTH M B TipocTpaHcTBe. [lomsipras, cde-
prYecKas U HWIMHAPUYECKAsi CUCTEMBI KOOPAUHAT.

BekTopsl Ha MIOCKOCTH U B MpocTpaHcTBe. JInHelHble onepanun HaJ BekTopamu. CKalsIpHOE, BEK-
TOPHOE M CMEILIAHHOE IPOMU3BEIACHUS BEKTOPOB: ONPENEIICHUE, CBOWCTBA, BBIYMCIEHUE, T'€OMETPUUYECKUN
cMmbica. [Tpoeknus BekTopa Ha ochk. Hampasidroniye KOCUHYChI BEKTOPA.

JlvauM Ha TUIOCKOCTH. JIMHUM ¥ TIOBEPXHOCTH B MPOCTpPAHCTBE. AnreOpandeckue JTUHUH U MOBEPX-
HOCTH, UX MTOPSATOK.

Paznuunbie criocoOb! 3a1aHus MIPSIMON Ha TIOCKOCTH, B3AUMHOE PACTIONIOKEHUE MPSMBIX, METpUYe-
CKHE COOTHOILICHUS Ha MJIOCKOCTH.

Paznuunble cmocoObl 3aJaHusl MPSMOM W TUIOCKOCTH B MPOCTPAHCTBE. B3amMHOE pacmoiiokeHue
IIJIOCKOCTEM, MPAMOM U INIOCKOCTH B MPOCTPAHCTBE. MEeTpUUYECKHE COOTHOILIEHHUS.

JIvHUM BTOPOTO MOPSAIKA HA TUIOCKOCTH (AJUTUIIC, TUliepOoia, mapabona): onpeaeneHue, MoCTPOSHHE,
OCHOBHBIE XapaKTEPHUCTUKH.

JIvauu B monspHOM cucrteMe koopauHat. [lapamerpruueckoe 3ajanue JIMHUM.

[ToBepxHOCTH BTOPOro MOpsAJIKA B MPOCTPAHCTBE: HWJIMHAPUYECKHE, KOHHUYECKHUE, MOBEPXHOCTH
BpauieHusi. KaHoHnueckue ypaBHEHHUs MOBEPXHOCTENW BTOPOTO MOPSIKA.



Ne 3 Benenue B MaTeMaTHUYeCKHid aHAIN3

[Tonsitne MHOXKecTBa. OCHOBHBIE OTIEpaIly HAJl MHOKECTBaMU. JleCTBUTEIBHBIC YUCIIA: alreOpanye-
CKHE CBOMCTBA, YHUCIOBBIC MMPOMEXKYTKH, MOIYJIb YHCIIA, OKPECTHOCTh TOUKH U OeCKOHeUHOCTH. OrpaHryeH-
HOCTh YHCJIOBOT'O MHOKeCTBa. KOMILIEKCHBIE YKClIa KaK PACIIMPEHUE MHOKECTBA JICHCTBUTEIBHBIX YHCET.
JleiicTBHsI HaJl KOMIUIEKCHBIMH YMCIIAMH B alreOpandecKoil ¥ TPUrOHOMETPHUIECKOH hopMax.

[ToHsiTHE YKCIIOBOM MOCIENOBATEIIBHOCTH, MIPEJAET U €r0 TEOMETPUYECKUI CMBICT, €IMHCTBEHHOCTD
npezelia, OCHOBHBIE CBOMCTBA U MPU3HAKU CYILIECTBOBAaHUA Ipeaeiia; Bropoil 3ameuarenbHblil Ipeaest: cXo-

AUMOCTb MOCJIICAOBATCIBHOCTHU {(1 + l)” }, qHucCJIo e.
n

Omnpenenenue npenena ¢pynkuuu. CBoiictBa npenena ¢pynkuuu. [IpeaensHblil Tepexoa B HEpaBeH-
crBax. OgHocTopoHHHe npeaensl. [Ipenensl GyHKIMM npu x —> +oo, X —> 0. beckoHeyHo Manas U 6ecko-
HeyHO Oousibmiasi pyHKIMS, uX CBsi3b. CBOMCTBA SKBUBAJICHTHBIX 0€CKOHEYHO Manbix QyHkuwmid. [lepBoiii 3a-
MeuaTenbHbIl npeaen. CpaBHEHHE OECKOHEYHO MaJIbIX.

[Tonatue HenpepbIBHOCTH (QYHKIMU B TOYKE M HA MHOKECTBE. HenmpepbhIBHOCT CyMMBI, IPOU3BE/IC-
HUS M YaCTHOT'O HemnpepbIBHBIX (QyHKIMI. Touku pa3pbiBa pyHKLIMH, UX Kiaccudukanus. HenpepblBHOCT
ciokHoW (yHKMH. JIOKalbHBIE CBOWCTBA HEMPEPBIBHBIX (yHKUWH. HempephBHOCTH OCHOBHBIX 3JIEMEH-
TapHbIX ¢yHKUuH. CBONCTBa (QYHKIMHA, HETIPEPBIBHBIX Ha OTpE3Ke: IepBas U BTopas Teopembl boiblaHo-
Kommu, nepBast u BTopas Teopems! Beiiepmrpacca. Teopema 0 MOHOTOHHOCTH U HEPEPBIBHOCTU 0OpaTHOM
byHKIHN.

Ne 4 TuddepenunanbHoe HcUUCIeHHe (PYHKIMH OHOH NepeMeHHOM

3ajauu, NMPUBOAAIIME K INOHSITHUIO NMPOU3BOAHON M ee ompeneneHue. HempepblBHOCTh (PyHKLINH,
UMeIoILel MPOou3BOIHYI0. I'eoMeTprudeckuil 1 (U3NYeCKUil CMbIC MEepBOI U BTOpoil mpou3BogHOM. [Tpouns-
BOJIHBIC CIIO)KHOW M oOpatHo# ¢yHkumu. [(uddepeHimpoBanne HESIBHOW W MapaMeTPUYECKH 3aJaHHOU
bynukun. Juddepenuupyemocts u nuddepenuuan ¢yHkiun. ['eometrpuyeckuii M QUINIECKUI CMBICIT
maddepennmana. MuaBapuantHocTs popmbl nepBoro auddepennmana. [Ipmnoxenne auddepennnana mis
NpUOIMKEHHBIX BeIYMCIeHUH. J{uddepenuansl BEICHIMX TOPSIIKOB.

OcHoBHbIe Teopembl 0 quddeperupyembrx pyHkusax: ®epma, Poms, Jlarpanxka, Komm. [Tpasuino
Jlonurans. ®opmyna Teitnopa ¢ pa3nuyHbIMU (POpMaMH OCTaTOYHOT'O YJIEHA.

Haxoxzaenue rinobanbHOro 3xkcTpeMyma QyHKIUHU. 3aJa4d Ha MakCUMyM U Ha MUHUMYM. Hakion-
Hbl€ U BEPTUKAJIbHBIC ACUMIITOTHI (YHKUMHU. DKCTpeMyM (YyHKIHUH. YCIOBUS BO3pACTaHUS U YObIBAaHMS
¢ynkuuu. Heo6xonmumoe ycioBre, JOCTATOYHBIE YCIOBUS JOKAJIBHOTO AKCTpeMyMa. JlocTaTouHbIe yCIOBHS
BbINTyKJI0CcTH. Heobxonumoe yciaoBue U JOCTaTOYHOE YCIOBUE TOUKM nepernba. OOmas cxema ucciieoBa-
HUs QYHKIUU U TIOCTPOCHUS rpaduka.

Ne S5 Iu¢pdepennnanbHoe HCHUCTICHHE (PYHKIMH HECKOJIBKHUX NePEeMEHHbIX

MHuoskecTBa Touek npoctpanctsa R". CriocoObl 3a1aHust pyHKIIMH MHOTHX TIEpEMEHHBIX. ['eomeTpu-
4YecKoe MpeJCTaBlIeHne (YHKLUUU IBYX U Tpex NnepeMeHHbIX. JIokanpHble skTpeMyMmbl. IIpenen u Hempe-
PBIBHOCTh (pYyHKIIMM B Touke. HempepbIBHOCTH cioxHOW (yHKIuU. CBoiicTBa (hYHKIMH, HENPEPHIBHBIX B
3aMKHYTOH orpaHM4YeHHOM obacTu.

YacTHble NPOU3BOAHBIE. ['€OMETPUUECKUI CMBICT YAaCTHOM NPOU3BOJHOW MEPBOTO MOPSAKAa OT
¢GyHKIMU IBYX NepeMeHHbIX. He3aBUCMMOCTh CMEIIaHHBIX YaCTHBIX NMPOU3BOAHBIX OT mopsaka auddepen-
uupoanud. Juddepenupyemocts pyHkuu B Touke. HeoOxonumoe ycinoBue, HEOOX0IMMOE U AOCTaTOY-
Hoe ycnoBHe nudpdepenuupyemoctu. [uddepennman. YpaBHEHHE KacaTelbHON IIOCKOCTU K MOBEPXHO-
CTH, ypaBHeHHEe HopMand. [Ipon3BoHas no JaHHOMY HampasiieHuto. ['paareHT QyHKIUY, €ro CBOMCTBA.

HuddepenunpoBanue HesBHBIX QyHKIUH. [Ipon3BoiHas coXKHON GYHKINY.

Juddepenunansl Boicinx nopsiakos. CuMBoinueckas Gopmyna st nuddepenimana n—ro nopsi-
Ka.

HeoOxonumoe ycioBue, 10CTaTOUHOE YCIOBHE JIOKAIbHOIO 3KcTpeMyMa. Haxoxaenue rio0anbHOro
SKCTpeMyMa (yHKIINU.

Ne 6 UnTerpajbHoe ucunciaeHue GyHKIMU OJHOM NepeMeHHOM

IlepBooOpaznas ¢ynkuusa. OOmmii Bua nepBooOpa3Hoil st naHHOM (yHKimu. HeompeneneHHbIi
WHTETpaJll, ero cBoicTBa. Tabmmia uaTerpanioB. UHTerpupoBanue 3aMeHON TIEPEMEHHOU U 110 YaCTSIM.

WuTerpupoBanue MpoCTEHIINX pallMOHAIBHBIX ApoOei. IHTerpupoBanue paloHaIbHBIX (QYHKIHH.
WuTerpupoBanue TpuroHomeTpuyeckux QyHkuuid. HTerpupoBanue uppanuoHaibHbIX QyHkuuid. HHTe-
I'PUPOBAHUE C TIOMOIIBIO TPUTOHOMETPUUECKUX TOJCTAHOBOK.

3anauyn, NMPUBOASIIME K MOHSITHIO OINpeAeleHHOro umHTerpana. OmpeneneHHbl uHTEerpan Pumana:
orpeJielieHue, He0OX0IMMOe YCIIOBHE MHTEIPUPYEeMOCTH (YHKIMHU, KpUTepUil uHTEerpupyemMoct. Kiaccel
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WHTETrpUpyeMbIX GyHKIMHA. OCHOBHBIC CBOMCTBA MHTErpasia. Teopema o cpeaneM. MHTerpan ¢ mepeMeHHbIM
BEPXHUM IIpPENIeJIOM, €r0 HEeMPEPHIBHOCTh U AU depeHInpyeMoCcTh Kak (GYyHKIIUU BepxHero npezaena. dop-
myna Hetorona-JleltOauna. Beruncienne nHTerpaia 3aMeHoi nepeMeHHON | 10 YacTsM.

Boruncnenue minomazeit, 1iauH 1yr, o0beMOB TeJ, pabOThl CUJIBL, JJIMHBI IIyTH U IpyrHe reoMeTpuye-
CKHUE U (PU3NYECKHE TPUIIOKEHUS ONPEeIEHHOTO HHTErpaia (B pa3InYHbIX CHCTEMaX KOOPAUHAT).

HecoOcTBennbsie wuHTErpanbl ¢ OeCKOHEUHbIMU IMpeaenamMu. HecoOCTBeHHBI HHTErpail oT
HeorpaHMYeHHBIX QyHKIMHA. X cX0auMOCTb.

Ne 7 UnTerpasibHoe ucuncjienrne QyHKIUM ABYX NepeMeHHbIX

3ajaya, MNpuUBOAALIAS K TIOHATHIO JBOMHOrO wuHTerpajia. FEro omnpexneneHue U yCIOBHUSA
cyuiectBoBanus. CBONCTBa JBOMHOrO MHTErpajla U €ro BBIYMCICHHE MO Pa3IMYHBIM 00JacTaM. 3aMeHa
IIEPEMEHHBIX B JBOMHOM MHTErpasie. J[BOMHOW MHTErpall B OJIIPHON cUCTEME KOOpAMHAT. [ eomeTpuueckue
1 (pu3NYECKre TPUTIOKEHUS ABOUHBIX HHTETPAJIOB.

Ne 8 luddepenunanbHubie ypaBHEHUs

Huddepenunanbable ypaBHEHUST MEPBOTO MOPSIKA: OCHOBHBIC TMOHSTHA, 3a/a4M, NMPUBOJSIIAE K

nuddepeHInaIbHbIM yPAaBHEHUSIM, Te€OpeMa CYIIEeCTBOBAaHUS M €IMHCTBEHHOCTH perieHus 3anauu Komm,
MOHATHE OOIIETr0 U YaCTHOTO PEIIeHUH, UX reOMeTpruieckuil cMbic. Pemenue nuddepeHanbubix ypas-
HEHUU MEPBOTO MOPSIKA: C pa3AeIAIOIIMMUC NEPEMEHHBIMU, OJHOPOAHBIX, JINHEUHBIX, YPAaBHEHUS B I10JI-
HbIX nuddepeHanax.

JuddepeHnnansabie YpaBHESHUS BTOPOTO IMOPSIKA: OCHOBHBIC MOHATHS, TEOPEMa CYIIECTBOBAHMS U
€IMHCTBEHHOCTH PEIICHUs, 00Iee U YaCTHOE PEHICHMS, HX TeOMETpUIecKuii cMbIci. uddepeHnnanbHbie
YpaBHEHUS, JONYCKAIOIIME MOHWKEHUE TTOPSAKA.

[ToHsiTHE O MTUHEHHOW HE3aBHCHMOCTH (3aBUCUMOCTH) CUCTeMbl (DYHKIMH Ha MHOXKecTBe. Ompere-
nutens BpoHckoro: onpenenenus, cBoiictBa. Kpurepun aMHEHON HE3aBUCUMOCTH PEUIEHUN OJHOPOAHOTO
JUHEINHOTO ypaBHEHUSI BTOPOTO Mmopsiaka. Teopema o CTPYKType OOIIMX PelIeHUI OJHOPOIHBIX U HEOTHO-
POIIHBIX JTMHEUHBIX Au(depeHInaIbHbIX YpPaBHEHUI BTOPOTO MOPSAKA C HEMPEPHIBHBIMU Kod(hduineHnTa-
MHU.

JIuneiinble nuddepeHraIbHble YpaBHEHUSI BTOPOTO MOPSAKA C IMOCTOSHHBIMU KOA(HUIIMEHTaMH,
¢dbyHIaMeHTallbHAsl CUCTEMa pEIIeHU OJHOPOJHOIO YpPaBHEHMs, YacTHOE pELICHHE HEOJHOPOAHOTO
ypaBHeHHs. Pemienne nWHEHHBIX MuQQepeHIHanbHbIX ypaBHEHUH BTOPOTO MOPSAKA C IOCTOSHHBIMH
KO3 pHULMEHTaMU U CTIeLabHON NpaBOi YacThio. JInuHeliHble ypaBHEHUS BBICIIMX MOPSIIKOB.

Ne 9 YucsioBbie M GyHKIIHOHAIbHBIE PSABI

[Tonstre uncnoBoro psaga. CXxoauMocTb U CyMMa. I'apMOHHNYECKUI U reOMeTpUIecKuil psiibl. CBOM-
cTBa cxoxsmuxcs pspoB. Ocrarok psaa. HeoOxoaumblit mpu3HaK cXoguMocTu. JlocTaTo4yHbIE MPHU3HAKU
CXOJIMMOCTH PSIJIOB C MOJIOKUTENBHBIMU WwieHaMH (cpaBHeHus, lanamOepa, Komm, nHTerpanpHbiit). 3Hako-
yepenytomuiics psa. [Ipusnak JleliOnuia. 3nakornepeMeHHbIe psabl. AOCOMIOTHAS M YCIIOBHAS CXOAUMOCTD.
CBoiicTBa aOCOMIOTHO CXOASALIMXCS PAIOB.

OyHKIMOHAIbHbBIE PSAJBL: 00J1aCTh CXOAUMOCTH, pABHOMEpHAs! CXOAUMOCTh. HenpepbIBHOCTD CyMMBI,
nowieHHoe TuddepeHIMpoBaHNEe U MHTEIPUPOBAHME PAaBHOMEPHO cXopsuierocs psga. Teopema AGens.
WuTepBan, panuyc U o01acTb CXOAMMOCTH CTENEHHOIO psna. PaBHOMepHash CXOJIUMOCTb, HENIPEPHIBHOCTH
CYMMBI, MOYJIeHHOEe IU(QEepeHIIMpOBaHNE U MHTETPUpOBaHUE cTerneHHoro psna. ITocraHoBka 3amaun o
paznoxxeHun GyHKuui B cteneHHbM psan. Psang Teinopa. YcnoBus paznokuMocTH (YHKIUU B CTETIEHHOM
psa. Pa3noxxeHne HEKOTOPBIX JIEMEHTAPHBIX (YHKIMN B CTENIEHHbIE Psi/ibl. BIUunCieHe NHTEerpasoB.

Ne 10 Teopusi BeposiTHOCTEH

DneMeHThl KOMOMHATOPUKHU: TPaBUIIA CJIOKEHHUSI M YMHOKEHUS, pa3MEelLIeHHs], IepeCTaHOBKH, COYe-
tanus. KomOunanuu ¢ noropenusimu. [IpoctpancTBo anemeHTapHbIX cOObITUN. AnreOpa coObiTuii. [Tons-
THE ciaydaiiHoro coOwiTusi. Kitaccuueckoe, akcioMaTHYecKoe M TeOMETPUIECKOe ONpeeTICHHE BEPOSITHOCTH.

HecoBmecTHbIe U He3aBUCHMBIE COOBITHS. Y CIIOBHAS BEPOSTHOCTh. TeopeMbl CIIOKEHUS U YMHOXe-
Hus BeposiTHocTel. [1onHasa BepostHocTh. DOpMmyita baiieca.

Cxema ucnbitanuii bepuymnu. ®@opmyna bepuymnu. [lpeaensHbie Teopembl (JOKaJlbHAas U HUHTE-
rpaibHasi) B cxeme bepHyiim.

[TonsiTue ciydaifHOM BenMuuHBL. J{MCKpeTHBIE U HEMpEephIBHBIE ClydaliHble BEJIMYMHBI. 3aKOH pac-
npeJeseHusl, MHOTOYTOJIbHUK pacripe/ieieHus, GyHKIUS pacupeeNieHus U ee CBOWCTBA, rpaduk QpyHKIUH
pacnpenenenus. [ITOTHOCTE pacnipeaeeHus HENPEPHIBHOM CIIy4allHOW BEJIMYWHBIL: ONPEIEIICHUE, CBOMCTBA,



BEPOATHOCTHBIN CMBICI. BEpOsATHOCTH MOMAaaHUsI HEMPEPHIBHOM CIIy4YalHOW BEJIMYMHBI B 3aJIaHHBIN UHTEP-
BaJl.

UucnoBble XapaKTEPUCTUKH CIYYalHOM BEIMYMHBI: MAaTEMaTHYECKOE OXKHJIAHHE, AUCIIEPCUS, CPEe-
HEE KBAJIPaTUYECKOE OTKJIOHEHWE, HAYalbHbIE M ILIEHTPAJIbHBIE MOMEHTHI, MOAA, MEIUaHa, ACUMMETpHS,
skcuecc. Mx onpenenenue, CBONCTBA, POPMYIIBI IS BEIYUCICHUS.

Bunel pacnipeneneHuii HEeMpephIBHBIX U JUCKPETHBIX CIyYalHBIX BeMUYHH (OMHOMHHAIIBHOE, PaBHO-
mepHoe, Ilyaccona, mokasarensHoe, norapudmudeckoe). HopmansHoe pacmpeneneHue, ero CBOMCTBa, rpa-
¢buk. BeposTHOCTh MonagaHus B 3a/JlaHHBIA MHTEPBAJ HOPMAJIbHOUM ciydyaiiHOW BenwuuHBL. [IpaBuiio Tpex
curMm. O1ieHKa OTKJIOHEHHS] TEOPETUYECKOTO OTKJIOHEHHS] OT HOPMAJIBHOTO.

Cucrema JIByX CIIy4alHBIX BEJIMYMH: 3aKOH paclpenesieHus, (GyHKIHs paclpeiesieHUus U ee CBOM-
CTBA, IJIOTHOCTh COBMECTHOI'O PACIIPEAEICHUS, YCIOBHBIE 3aKOHBI PaclpeesieHus, YCIOBHOE MaTeMaTuye-
ckoe oxxuaanue. KoppensaunoHHblii MOMEHT, KOBapHalus, KO3QGHUIIMEHT KOPPEALUn, KOPPETUPOBAHHOCTD
Y 3aBUCUMOCTb CIIy4aiiHbIX Beau4yuH. HopManbHBIM 3aKOH pacnpelercHuss Ha IUIOCKOCTH. JIuHenHas pe-
rpeccust, TMHEWHAst KOPPEIsIus, HOpMajibHas KOPPEIIALUS.

[TonstTre o pa3nmuuHbIx ¢GopMax 3akoHa Oonpmux uucen. HepaBencTBo UYeObimieBa. Teopemsr
bepuymnu n YeObimera. LlenTpanbHas npenenpHas TeopeMa JIsmyHoBa.

Ne 11 DyieMeHTHI MATEMATHYECKOH CTATHCTUKHU

3aayn MaTeMaTU4YeCcCKO cTaTUCTUKU. ['eHepalibHas COBOKYIHOCTh M BbIOOpKa. BapuanmoHHbIi psi.
I'mcrorpamMmma W TOJIMTOH YacTOT. DMmupudeckas (YHKIUsS pacrupesesieHne. YnCcIoBble XapaKTePUCTUKH
BBIOOPKH.

ToueuHble OILIEHKU MApaMmeTpoB pacmpeneieHus. TpeOoBaHMS K TOUYEUHBIM OILICHKAM: COCTOSITENb-
HOCTb, HECMEUIEHHOCTh, 3(()DEKTUBHOCTh TOYEUHBIX OIICHOK. J[OBepHUTEIbHbIE UHTEPBANbI, JOBEPUTEIbHASL
BEpPOSITHOCTh. VIHTEpBaJbHBIC OIICHKH YHCIOBBIX XapaKTEPUCTUK, B CIydae HOPMAJIbHO paclpeesIeHHON
reHepalIbHON COBOKYITHOCTHU U BBIOOPKH OOJIBIIOT0 00beMa.

[TonsiTHE CTATUCTUYECKOM TUIIOTE3bI, HYJIEBasl U ajJbTEPHATHUBHASA THIIOTE3bl, CTATUCTUYECKUMN KpH-
Tepuii, omuoKu 1-ro u 2-ro pojaa, ypoBeHb 3HAUMMOCTH, MOILITHOCTh KPUTEPHS, IEBOCTOPOHHUE, MPABOCTO-
POHHHE U IBYCTOPOHHUE KpUTHUECKHe obmacTu. [IpoBepka mapaMeTpudecKuX runore3 (B ciiydae HOpMaib-
HOTO 3aKOHA pacHpe/esieHUs IeHepaIbHON COBOKYITHOCTH).

4.3 [lpakTuyeckne 3aHATHA (CEMUHAPDI)

Ne Ne Kon-Bo
Tema

3aHATHSI | paszena 4acoB

1. 1 Brruucnenue onpenenureneit. Pemenue cuctem no popmynam Kpamepa. 2

2. 1 Jlunelinble onepanuu Haa MaTpunamu. Iloctpoenne o6paTHON MaTpHIIbL. 2

3. 1 Pemenne cuctem ¢ nomompto oOpaTHoi marpuisl. Haxoxxnenue panra 2
MaTpHLIBIL.

4. 1 Pemenne cucrem metonom [Maycca. @yHnaMeHTanbHbIN HAOOp pelieHui 2
OJHOPOJHON CHUCTEMBI.

5. 2 JleiicTBUs Hal BEKTOpaMH B F€OMETPUYECKON U KOOPAMHATHON (popmax. 2
CkasisipHO€, BEKTOPHOE M CMEUIAaHHOE IIPOU3BE/ICHUS BEKTOPOB.

6. 2 VYpaBHEHHs NPSMOM HA IUIOCKOCTH. YPaBHEHMS INPSMON U IJIOCKOCTH B 2
IIPOCTPAHCTBE. MeTpUUYECKHe COOTHOIIEHUS Ha IUIOCKOCTH W B
IPOCTPAHCTBE.

7. 2 JIuauu BTOpOTrO NnoOpsiika Ha miuockocTu. [loBepxHOCTH BTOpPOro mopsiaka 2
B IIPOCTPAHCTBE.

8. 3 [Ipenen nmocnenoBatensHOCTH. [Ipeaen uucnoBoit ¢yHkimuu. PackpeiTue 2
HEOIPEAEIEHHOCTEN.

9. 3 3amedarenbHble Tpenenbl. CpaBHEHHE OECKOHEYHO MAJIbIX. 2

10. 3 HenpepsiBHOCTh QyHKIMHN. Touku paszpsiBa. VX kinaccuukams. 2

11. 4 HuddepenupoBanrie ¢ TMOMOIIBIO OCHOBHBIX (OpMYNn U MpaBUil 2
muddepennpoBanus. ['eoMeTpuuyeckuif W MEXaHHMYECKUH  CMBICIT
IIPOU3BOJHOM.

12. 4 Huddepennman GyHkuuu. PackpeiTue HeonpeaeaeHHOCTEH ¢ MOMOIIBIO 2
npasuia Jlonurans.




No
3aHATHUA

No
pasznena

Tema

Komn-Bo
4acoB

13.

4

HccnenoBanne (yHKIMM Ha MOHOTOHHOCTB, OJKCTpPEMYM, Neperuo.
AcUMITOTHI K rpaduKy QyHKITUH.

14.

Yactaple Tpou3BOMHBIE mepBoro mopsaka. uddepennuan GyHKINUH.
[IpousBogHAasT 1O HAMPaBICHHIO W BEKTOP-TPAAMCHT (YHKIIUU.
JlokanbHbBIN KCTPEMYM (YHKIIMH HECKOJIBKHUX IIEPEMECHHBIX.

15.

HenocpencrBennoe unrerpupoBanue. UHTerpupoBanue mojacTaHOBKON U
10 YaCTSIM.

16.

Wurterpuposanue palMOHAIIBHBIX GbyHKIHH. WurerpupoBanue
UPPaLMOHATIBHBIX U TPUTOHOMETPUUECKUX (DYHKIIMH.

17.

Brluncienue onpeneneHHbIX MHTETPaIoB. ['eomeTprudecKue MpuioKeHus
ONpPEACICHHOI0  MHTerpaja. DBeluMciieHne MW HCCIENOBaHUME Ha
CXOIMMOCTh HECOOCTBEHHBIX HHTETPAJIOB.

18.

Huddepenunansasie YpaBHEHUS: OCHOBHBIE HOHSATHS.
JuddepeHnmanbaple  ypaBHEHHS C  Pa3eNSIOMIMMUCA TEPEMEHHBIMH,
OJHOPOJHBIE, INHEHUHBIE.

19.

Juddepenunanbaple  ypaBHEHHS BBICIIMX IOPSAKOB: JOIMYyCKAroIlue
noHmwxkeHue mnopsaka. OpHopomaHble TudQepeHInaNbHbIE  ypaBHEHUS
BTOPOTO MOPSAJIKA C MOCTOSHHBIMU KO3 PHUIIEHTaAMHU.

20.

Juddepenunansapie  ypaBHEHHS BTOPOTO TMOpSAKAa C IOCTOSHHBIMH
Kod(dUIMEHTaMU U CTISIUAILHOM MTPaBON YacThIO.

21.

I'apmoHHMUYecKUil U TeOMETpUYECKUN pAlbl. IIpU3HaKU CXOOUMOCTH PsIOB
c HEOTPULIATECIIbHBIMU YJICHAMH. 3HaKouepenyIOIHuecs u
3HAKOIIEPEMEHHBIE PSI/IbI.

22.

10

OneMeHThl KOMOMHATOPUKU: DPa3MELICHUs, MEePEeCTaHOBKH, COYETaHUS.
Boruncnenue BeposiTHOCTEN COOBITUI.

23.

10

[lonnas BepositHOCTh. Dopmyna baiteca. @opmyna beprymiu.
IIpenenbHbie TEOPEMBI B cXeMe bepHysuim.

24.

10

JIuckpeTHble ¥ HENpPEpBIBHBIE  CIIYYailHbIE  BEJIMYMHBI:  3aKOH
pacnpeneneHus, MHOTOYT'OJIbHUK pacnpezeneHus, byHKIUSA
pacnpeziefieHus, IJIOTHOCTh paclpeiesieHuss HEeMpPEephIBHOW ClydaiHON
BEITMYUHBI.

25.

10

YucnoBsle XapaKTEpUCTUKU CIyYalHOM BEJIMYMHBI: MAaTeMAaTHYECKOE
OKMJAaHHWE, JUCIEPCHUs, CPEIHEEe  KBAJApPaTUYECKOE  OTKIIOHEHUE,
HaYyaJIbHbIC U LIEHTPAJIbHbIE MOMEHTHI, MOJIa, MEIMaHa.

26.

10

Buner pacnpenenenuii: OuHOMUHaNbHOE, paBHOMepHoe, IlyaccoHa,
nokasareiibHoe. HopmanbHOE pacnpenesnieHue CaydaiHON BEJIMYHMHBI.
BeposrHocTh nonaganys B 3aaHHbIi MHTEepBall. [IpaBusio Tpex curm.

27.

10

JIBymMepHBIe ciydaliHble BEJIMYMHBI: 3aKOH pacHpenesieHus, (QyHKIus
pacnpezesieHuss U €€ CBOMCTBA, INIOTHOCTh COBMECTHOIO PACIpPEENICHNUS,
YCIOBHBIE  3aKOHBl  pPAacHpEeleNCHHs, YCIOBHOE  MAaTeMaTHUYECKOe
oxunanue. Koadduuumenr koppensuuu, KOpPpEIUpPOBAaHHOCTh U
3aBUCHUMOCTD CIIy4alHbIX BEJTMYHH.

28.

11

[lepBuuynas  oOpaboTka  BBIOOPOK. OMmnupuyeckas  (QyHKIUSA
pacnpezenenue. YncnoBble XapaKTEPUCTHKU BEIOOPKH.

29.

11

ToueyHnoe u HUTHCPBAJIBHOC OLICHUBAHUC IMAPAMCTPOB PACTIPCAJICICHUA.
HpOBepKa CTaTUCTUYCCKUX THUIIOTE3 B CJIyda€ HOPMAJIBHOI'O 3aKOHa
pacnpeaciiCHus FeHepaﬂBHOﬁ COBOKYITHOCTH

Hroro:
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5 YyeOHO-MeTOAMYECKOE 00ecIeUeHHe TUCITHIIINHBI
5.1 OcHoBHas auTEpaTypa

1. T'ycak, A. A. Breiciias maremaruka : yueOHUK : B 2 Tomax / A. A. I'ycak. — 7-e u3a. — MuHck : Ter-
paCucremc, 2009. — Tom 1. — 544 c. : win. — Pexum poctynma: no mnoamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=572287 (mata obpamenwus: 19.03.2026). — bubmuorp.: c.
529. — ISBN 978-985-470-938-3. — TekcT : 3JI€KTPOHHBI.

2. I'ycak, A. A. OcHOBBI BBICIICH MaTeMaTUKH: MOCOOWe ISl CTYACHTOB BY30B : y4eOHOE MOcoOue :
[16+] / A. A. T'ycak, E. A. bpuunkoBa. — Munck : TerpaCucremc, 2012. — 205 c. : un. — Pexxum nocryma: mo
10 mommucke. — URL: https:/biblioclub.ru/index.php?page=book&id=111939 (mata oOparmeHus:
19.03.2026). — bubmuorp.: c. 198. — ISBN 978-985-536-274-7. — TekcT : 31C€KTPOHHBIH.

3. [unayges, B. C. Bricmas maremaruka [Tekcr] : yue6. s By3os / B. C. [llunaues.- 8-e uzn., crep. -
M. : Beicu. mik., 2005, 2006, 2007. - 479 c. - IIpeam. yka3.: c. 455-462. - ISBN 5-06-003959-5.

4. I'mypman, B. E. Teopus BeposTHOCTEW M MaTtemMaTudeckas cratucTuka [Tekcr] : yueGHOe mocobue
st 6akanaBpoB / B. E. 'mypMman.- 12-e uzn. - Mocksa : FOpaiit, 2014. - 479 c. - ISBN 978-5-9916-3461-8

5.2 lonmosiHuTeILHAS JIUTEPATYPaA

1. I'mypman, B. E. PykoBOACTBO K pEIICHHIO 3a1a4 110 TEOPUHM BEPOSATHOCTEH M MATEMaTUYECKON
craructuke [Tekct] : yue6. mocobue s By30B / B. E. 'mypman.- 11-e uzn., nepepab. - M. : FOpaiir, 2010. -
405 c. - (OcHoBsI Hayk). - [Ipun.: c. 388-404 - ISBN 978-5-9916-0700-1. - ISBN 978-5-9692-0930-5.

2. Hanxo, I1. E. Beiciast maTtematuka B ynpaxHeHHUsX u 3afadax [Tekct]: B 2 4.: yueb. mocobue mms
By30B / I1. E. Jlanko, A. T'. Ilonios, T. 5. KoxeBHukoBa. - 6-¢ u3a. - M. : Onuke 21 Bek Mup u oOpazoBanue,
2003.. - ISBN 5-329-00528-0,4. 2:. -, 2003. - 416 ¢ - ISBN 5-329-00327-X. - ISBN 5-94666-009-8.

3. KazakoBa, O. H. AnreGpa, reoMeTpusi 1 Hadajia aHajau3a [ DIEKTPOHHBIN pecypc] : MPaKTUKYM It
oOyuaromuxcsi o 00pa3oBaTeIbHBIM MPOTPaMMaM BBICIIETO 00pa30BaHUS MO HAMPABICHUSIM MOATOTOBKU
15.03.02 Texuomornueckue wmamuHbel B oOopymoBanue, 18.03.01 Xwumuueckas texHomorus, 18.03.02
DHepro- u pecypcocdeperamire nporeccbl B XUMUYECKOW TEXHOJIOTUH, He(hTEXUMHUHU U OMOTEXHOJIOTHH,
19.03.02 IIponykTbl muTaHusi W3 pacTUTENbHOrO Chiphs, 19.03.03 IlpogykThl mHUTaHUS >KUBOTHOTO
npoucxoxacHus, 19.03.04 TexHomorus NPOAYKIHMH M OpraHu3amus oOmiecTBeHHOro mnurtanus, 35.03.08
Boaubie 6uopecypcenl u akBakyiabTypa / O. H. Kazakosa, T. A. @omuna; M-Bo HayKu U BBICII. 00pa30BaHMS
Poc. ®eneparnuu, denep. roc. OromKeT. 00pa3oBart. yupexacHue Boicil. oOpazoBanus "OpeHOypr. roc. yH-
™. - Openbypr : OI'Y. - 2019. - ISBN 978-5-7410-2383-9. - 170 c¢ Pexum pocryna:
http://artlib.osu.ru/web/books/metod _all/114369 20191202.pdf

4. KazakoBa, O. H. MaremaTnueckuil aHaian3. JJ1€MEHTbl TEOPUU BEPOSITHOCTEW U MaTEeMaTUYECKOM
CTaTUCTUKH [DJEKTPOHHBIA pecypc| : MPaKTUKyM ISl 00yYaromMxcsi Mo o0pa3oBaTeNbHBIM MPOrpaMMaM
BbICIIErO0 oOpa3oBaHMsl MO HamnpaBieHUsM mnoArotoBkud 15.03.02 TexHonoruueckue MalIUHBI H
obopynoBanue, 18.03.01 Xumuueckas texnonorus, 18.03.02 Duepro- u pecypcocdeperaroiire mpoecchl B
XUMHUYECKON TexHoJIoruH, Hedrexumuu u ouorexHomoruu, 19.03.02 IlpoaykTsl mUTaHUS U3 PACTUTEIHHOTO
ceipbs, 19.03.03 IlponykTsl muTaHUsl >XKMBOTHOrO mpoucxoxaeHus, 19.03.04 TexHosorus mpoayKuUH U
opranuzanus oOuiectBeHHoro nutanus, 35.03.08 Boansie 6uopecypcrl u akBakyiasTypa / O. H. Ka3zakosa,
I'. B. TennskoBa, T. A. @omuna; M-Bo Hayku U Bwicil. oOpazoBanusi Poc. ®eneparuu, denep. roc.
Oro/uKET. 00pa3oBar. yupexaeHue Boicil. oopazoBanus "OpeHOypr. roc. yH-T". - OpenOypr : OI'Y. - 2021. -
ISBN 978-5-7410-2706-6. - 157 c Pexum JIOCTyma:
http://artlib.osu.ru/web/books/metod_all/157179_20211025.pdf

5.3 llepuoanyeckue U31aHUA

Pabora ¢ mepuonyeckiMu N3IaHUSIMU He MPeayCMOTpPeHA.

5.4 UuTepHeT-pecypcesbl

1. ttp://www.techlibrary.ru/books.htm Kuuru no marematrke u pu3uKe B JI€KTPOHHOM BUJIE
2. http://elementy.ru DHIUKIIONEIUYECKHAN CANT
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http://elementy.ru/

1. Hayunas snektponnas 6ubnmoreka eLIBRARY.RU - poccuiickuii nHpOpMaimoHHO-aHATUTUYECKHA
noptai. Pexxum poctyma: https://www.elibrary.ru/defaultx.asp

2. https://avidreaders.ru/tag/vysshaya-matematika/ OnekTpoHHbIE BepcHHM YYEOHHMKOB IO BBICHICH
MaTeEMaTKue.

5.5 IIporpammHoe obecmedyeHue, nMpodeccHOHATbHbIC 0a3bl JaHHBIX M HMHG(OPMAIUMOHHBIE
CIIPABOYHbIE CHCTEMBbI

1 Onepanuonnas cuctema PEJ OC mist pabouux craHuuii, ©MeeTcsl JIMIEH3UsS, BXOJUT B PEECTp
oreuectBeHHoro I10. — Pexxum gocryna: https://redos.red-soft.ru/

2 LibreOffice — cBoOomHO pacrmpocTpaHseMblii OQUCHBIH MaKeT MPOrpamMM, BKJIOYAIOIIUI B ceOs
TEKCTOBBIM M TaOJIMYHBIA PEIaKTOPhI, PEIAKTOP MPE3CHTAIM U Jpyrue oucHbIe MPUIOKEHU. — Pexxum
noctyna: https://ru.libreoffice.org/

3 IIporpamma miist mpocmotpa caiitoB SHaekc.bpaysep, cBo00IHO pacnpocTpaHseMas, BXOJUT B pe-
ectp oredectBenHoro [10. — Pexxum nocryna: https://yandex.ru/

4 TIporpammHasi cucrteMa Il opraHuzanuu Buaco-koHdpepeHn-cBsizu DION. — Pexxum moctyma:
https://diongo.ru/

5 VauBepcuteTckas miatopma 3IeKTpOHHOr0 o0ydeHus «DiekTpoHHble Kypchl OI'Y B cucreme
o0yuenust Moodle». — Pexxum mocryna: http://moodle.osu.ru

6 ABTOMaTHU3MpOBaHHAs WHTEpakTHUBHas cucreMa cereBoro TectupoBanus (AUCCT). — Pexum
noctyna: https://aist.osu.ru/cgi-bin/auth.cqgi

7 Bonpmast Poccuiickasi SHUIUMKIIONEAUs [DNEKTPOHHBIA pecypc|: YHUBEpCAIbHAS DHIIMKIIOTICIHS,
COZEPKHUT CTAThH MO BCEM OOJIACTSIM 3HAHHIA, CIIPABOYHUKH TI0 TIEPCOHAIUAM, ClIOBapu. — Pexum moctyna:
https://bigenc.ru/

6 MaTepI/laﬂbHO'TeXHI/I‘leCKOC o0ecneueHue AUCHHUIIIIMHBI

Y4eOHble ayTUTOPUU JUIsl MPOBEICHUS 3aHATHH JEKIMOHHOTO THIA, CEMHUHAPCKOTO THUIMA, IS
IIPOBEACHUS TPYNIOBBIX W WHAWBUAYAIbHBIX KOHCYJIbTAlMM, TEKYIIETO KOHTPOJA M IPOMEKYTOYHOU
aTTecTaluu.

AynuTOpUN OCHAIIEHbI KOMIUIEKTAMH Y4YEHUYECKOW MeOenH, TEXHUYECKUMHU CPEICTBAMU O0yUYeHUS,
CIy>KalllUMU JJIsl IPECTaBIeHUs yueOHo nH(popMauu O0IbIION ayAUTOPHH.

[Tomerienue st caMOCTOATENBbHON PabOThl 00YYarOIIMXCSI OCHAIIEHBI KOMITBIOTEPHOU TEXHUKOH,
noakioueHHo Kk cetu "VMHTepHeT", M obOecrneueHHEM JOCTyNa B JJIEKTPOHHYIO HH(POPMAIIHOHHO-
oOpazoBarenbHyto cpeny OI'Y.
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