OHIeNbCCKUM TEXHOJIOTHYECKUI NMHCTUTYT ((uiuan)
(enepanbHOro rocy1apCTBEHHOTO OIOJKETHOI'O 00pa30BaTENBHOIO YUPEKICHUS
BBICILIET0 00pa30BaHMs
«CapaToBCKuUli TOCYAapCTBEHHBIN TEXHUYECKUI yHUBEpCUTET UMeHH [ arapuna 10.A.»

Ka(bezlpa «EcTecTBEeHHBIE 1 MAaTEMAaTUYECKUE HayKHU»

PABOYAS ITPOT'PAMMA

0 TUCIHUATUINHE
b.1.1.7 «MaremaTtuka»

HaIpaBJICHUS TIOITOTOBKU
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npoduiib 4 « TexXHONOrus XUMUYECKUX U HEPTEra30BbIX MPOU3BOICTB
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OO0beM OUCHUIIIAHBL:
B 3a4ETHBIX eauHuLax: 12 3.e.
B aKkaJeMuyeckux yacax: 432 ak.u.

Durense 2025



PabGouas mnporpamma mno jucuuiuinHe «MareMmaTthka» HampaBlIEHUs MOATOTOBKU
18.03.01 «Xumuueckas TexHoJOrUs» mpoduns «TexHomoruss XUMHUECKUX U
He(TEra3oBbIX TMPOU3BOACTBY» COCTaBI€Ha B COOTBETCTBHM C TPEOOBAHUSIMH
denepalbHOTO  TOCYJApPCTBEHHOTO  OOpa3oBaTeNbHOTO  CTaHAApTa  BBICIIETO
oOpa3oBanmsi 1o HampapieHuio moAroToBku 18.03.01 «XumMuueckas TEXHOJIOTHSY,
YTBEPKICHHBbIM IpuKa3oM MunoOpHayku Poccun Ne 922 ot 7 asrycra 2020 ropa, ¢
y4eTOM MPOPECCHOHATBHBIX CTAHIAPTOB.

Pabouas nporpamma

00cy:K/IeHAa U PEKOMEH/I0BAHA K YTBEPKACHUIO PEIIeHHEM Kadeapsl

«EcTecTBeHHBIE M MaTeMaTHUecKue HayK» oT «11» anpens 2025 r., mpotokon Ne 16.

3aBenyrommuii kadeapoit & W’/ ~ /Kuwmna E.B./
7/

MOJIHCH d.1.0.

ono0pena Ha 3acegannu Y MKH ot «16» anpens 2025 r., mpoTokoin Ne4.

[Mpencenarens YMKH M [JleBxkuna H.JI./



1. Heau 1 3a1a4u JTUCHUILJIHHBI

Heanr npenoxaBanus IMCUMILVIMHBI: 00yYyeHHE METOJAM pEUICHUs 3a/ay
MaTEMaTUKH U COOTBETCTBYIOIIEMY JIOTHUYECKOMY CTHIIIO MBIILICHUS

3agaum M3y4eHUus1 JTUCHHUIJIMHBI
- O3HAaKOMHUTb CTYJEHTOB C OCHOBHBIMH TIOHSATHSIMHU MaTeMaTUKH U
MaTeMaTUYECKUMH METOaMU;
- CIocoOCTBOBaTh (POPMHUPOBAHUIO Y CTYJIEHTa OOOOIICHHBIX TMPHUEMOB
UCCJIEI0BATENBCKON AEATEIbHOCTH, HAYYHOIO B3IJISL/1a HA MUD B LIEJIOM;
- Pa3BUThH y CTYJICHTOB MaTeMaTHYECKOE MBIIUICHUE, YTOObl Oynymuii OakaiaBp
CMOT MEPEHOCUTH OOIIIEe METOAbI HAYYHOU pabOTHI B pabOTy MO CHEIHATBHOCTH;
- obecnieunTh  BO3MOXHOCTH  OBJAJEHHUS  CTYJEHTAMH  COBOKYITHOCTBHIO
MaTeMaTUYECKUX 3HAHUW M YMEHHH, COOTBETCTBYIOIIMX YPOBHIO OakanaBpa Mo
COOTBETCTBYIOIIEMY MPOPHIIIO.

2. Mecto nucuuniannbl B cTpykrype OIIOII BO
Hucrumnaa «MareMaTtuka» OTHOCUTCS K 00s3aTeNIbHOM 4acTH y4yeOHOTro
mana broka 1 «uciurmiaunasl (MO1ysn)».

3. TpeGoBaHus K pe3yibTaTaM OCBOCHHS 1M CHUIIMHBI

W3ydyeHne JUCUMIUIMHBI HANpaBieHO Ha (OPMHUPOBAHUE CIIETYIOIIUX
KOMITETCHIINM:

VYK-1. CnocoGeH ocCylecTBIATh MOUCK, KPUTUUYECKUN aHaIU3 U CUHTE3
uH(pOpMaIuK, NPUMEHSITh CUCTEMHBIN MOAXO/ JIJISl pEILICHUS MOCTAaBJIECHHBIX 3a/1a4

[lepeueHp TMJIaHUPYEMBIX PpE3yJbTATOB OOYy4YEHHUS M0 JAUCIUILIMHE,
COOTHECEHHBIX C TUIAHUPYEMBIMH pe3yJbTaTaMu OCBOCHHUS 00pa3oBaTEIbHOMN

IPOIPAMMBI
Kon u Koz 1 HauMeHOBaHNe HanMeHOBaHUeE TTOKA3aTeNs OlleHNBAHHS
HaUMEHOBAHHUE WHIIUKATOPA JTOCTHKEHUSI (pe3ynbTara 00ydYEHHS 110 JUCHUIIINHE)
KOMITETEHI[HH KOMIIETEHIINH
(pe3ynbrar (cocraBrnsronieit
OCBOGHHS) KOMITEHTEHIIHNH)
YK-1. Cnocoben | N]I-2yk1 Criocoben 3HATh: TPUHIMIB cbopa, oTOOpa W
OCYIIIECTBIIAT HICTIOTB30BATh LY S— HH(opMALH .

ITOMUCK, KpI/ITI/I‘—IeCKI/Iﬁ MaATEMAaTHYCCKUEC MCTOABI
aHaJiInu3 MW  CHUHTEC3 | B paMKaxX CUCTCMHOI'O

HUCITOJIB30BAHUEM MAaTEMATHYCCKHUX METOJO0B

nHdOpMAIIH, MTOMXOMA JUTST PETIeH s YMeThb: COOTHOCUTH Pa3HOPOJHBIE SBJIECHHS
IIPUMEHSITH TIOCTaBJICHHBIX 33/1a4 U CHCTEMATHU3MpOBATH  MX B pamKkax
CHCTEMHBI TIOIXOX U30paHHBIX  BUJOB  NPO(ECCHOHATBHON
I petmeHus NEATENBHOCTH c HCTIONIb30BAHUEM
TOCTARJICHHBIX MATEMATHYECKHX METOI0B

3aj1a4 BJIQ/I€Th: HABBIKAMH TIPAKTUYECKOM PabOThI

C I/IH(l)OpMaI_II/IOHHBIMI/I HUCTOYHHUKaMH, OIIBIT
Hay4YHOTO ITOWCKa, CO3/IaHMs HAyIHBIX
TEKCTOB C MCIIOJIb30BaHUEM
MaTeMaTHYECKON HOTAIIUU




4. O0beM IMCUUILTHHBI M BUABI y4e0HOI padoThI

ouHan hopma odyuenusn

aKaJ.4acoB
Bun yueGHOH nesaTenbHOCTH 110 CEMECTPaM
Bcero
cem 1 cem 2 ceM 3
1. AyautopHbie 3aHATHS, 9aCOB BCETO, B 192 64 64 64
TOM 4YHCJIE:
* 3aHATHUA JIEKIIMOHHOTI'O THIIA, 96 32 32 32
* 3aHATHS CEMUHAPCKOTO THUIIA: - - - -
MPAKTUYCCKHUE 3aHATUS 96 32 32 32
n1ab0paTOpHBIC 3aHATHUS - - - -
B TOM YHCJIC 3aHATHS B (DOPME MPAKTHICCKOMN
ITOJATOTOBKHU i i i i
2. CamocTosaTenbHas paboTa CTYJAEHTOB, BCETO 240 80 80 80
— KypcoBas pabota (IIpOeKT) -
3.IIpoMexyTodHasT aTTECTAIIHS: 3a4eT | DK3aMeH 3a4eT C
IK3AMEH, 3ayem C OUEHKO, 3auem OLICHKOH
O0BEM AUCHUIUIMHEI B 3aU4E€THBIX €IUHULIAX 12 4 4 4
O0BeM OJUCILUIIIAHEL B aKaJl. yacax 432 144 144 144

3a0unasn hopma odyuenus

Bun yuebHol gesitensHOCTH

3aounas popma 00ydeHus (aKa. 4acoB)

10 CEMECTpaM

Bcero
cem 1 cem 2 cem 3
1. AynutopHble 3aHATHSL, 4YaCOB BCETO, 48 16 20 12
B TOM YHCJIIE:
* 3aHATHUS JIEKIIMOHHOT'O TUIIA, 18 6 6 6
* 3aHATHS CEMHHAPCKOTO THIIA: - - - -
MPAKTUYECKHE 3aHATHUS 30 10 14 6
nabopaToOpHbIE 3aHATHUS - - - -
B TOM YHCJIC 3aHATHS B (POpME MTPAKTHICCKON
MIOJATOTOBKHU ) i i i
2. CamocTosTenbHast paboTa CTyICHTOB, 384 128 124 132
BCETO
— KypcoBas pabota (IIpOeKT) - - - -
— KOHTpPOJIbHAs paboTa + + +
3.IIpoMexyTouHas aTTeCTAIHS: 3a4eT | DK3aMEH 3a4eT C
OK3AMEH, 3a4em C OYEHKOU, 3auem OIIEHKOM
O0BeM IUCIUIIIAHEI B 3a4ETHBIX €IUHUALIAX 12 4 4 4
O0BEM QUCLHUIUIMHEL B aKa. 4acax 432 144 144 144




5. Copepxkanne JAUCHUIUIMHBI, CTPYKTYPHMPOBaHHOE MO0 TeMaM C
yKa3aHHeM KOJIH4YeCTBA aKAaJleMHU4YeCKHUX YaCOB 1 BUAOB YUeOHbIX 3aHATHI

5.1. Conep:kanue TUCUUIJIMHBI

Tema 1. AHanuTHUYECKasi TEOMETPHUSA
Bekropsl, InHelHbIE oniepanuu. baszuc, koopanHaThel BEKTOpa
Cucremsl koopauHat. [Ipoekiyu, HanpaBIIAOLIME KOCUHYChl BEKTOpa
CkansspHO€, BEKTOPHOE ¥ CMELIaHHOE IIPOU3BEICHUS
VYpaBuenue reomerpuueckoit purypsl. [Inockocts. [Ipsimast Ha TIIOCKOCTH U B TIPOCTPAHCTBE
JIuany BTOpOro nopsiaka Ha IIIOCKOCTH
[ToBepxHOCTH BTOPOTO MOPsiIKa
Tema 2. DneMeHTHI anreOpsl
Martpuubl, TMHEWHBIE ONIEPALIMU, TpaHCIIOHUpoBaHue. Onpenenurenu. Panr matpuiisl
CucreMbl TUHEHHBIX aNreOpanyecKux ypaBHEHUM
Ymuoxenue marpuil. OOpaTHas MaTpuia
Tema 3. Beegenue B MaTeMaTUUYECKUI aHAIIN3
Yucnossle MHOXKeCTBA. IIpoMexkyTkn Ha yncnoBor ocu. HadanpHbIe OHATHS O KOMIUIEKCHBIX
qucIax
OO011re NOHATHS O YUCIIOBBIX (QYHKIUAX
ITpenen ¢pynkuuu B Touke. beckoneuno mansie pyHkuuu. CBONCTBA MPeIesIOB
CpaBHeHHEe OECKOHEYHO MaJbIX (PYHKITHIA
Tema 4. JIluddhepeHnmaibHOE HCUUCICHUE
[TponsBonnas Gpynkiun. Auddepenunpyemas pynkmus. Auddepenunan. [IpaBuna
T pepeHMpoBaHus
Teopemsl o cpenneM i quddepennmpyemsix Gynkumii. [Ipasuna Jlonutana. @opmyna
Tennopa
Hccnenoanue GpyHKINNA: MOHOTOHHOCTh, 3KCTPEMYMBI BBIITYKJIOCTh, TOUKHU NIeperuoa,
ACUMIITOTBI
@OYHKIIMY MHOTUX MEpEMEHHBIX, 001ue nouatus. Yactasle npousBoaubie. [IpaBuia
Qg epeHIMpoBaHUs
['paauieHT 1 IPOU3BOAHAS 110 HAPABICHUIO
OKcTpeMyM (DYHKIIMH JBYX NEPEMEHHBIX
Tema 5. MHTerpanbHoe ucuucieHme
[TepBooOpa3Has (GpyHKLNHU, HEOIIPEIEICHHBIN HHTErpajl
3amMeHa rnepeMeHHO!, MHTErPUPOBAHKE 110 YaCTsIM, HHTETPUPOBAaHUE PAllMOHATIBHBIX Apo0eit
Onpenenennsiii uaTerpan. Materpupyemsie pynkmuu. ®opmyna HeroTona-JleliOnura
[TpunokeHus onpeneeHHOro NHTerpana
JIBOIiHBIE 1 TOBTOPHBIE HHTETPAIBI
KpuBosnHeliHble MHTETpalibl IO AJIMHE YT U 110 KOOopAUHAaTaM. MIHTerpasnsl, He 3aBUCAIIUE OT
MyTH UHTETPUPOBAHUS
IToBEepXHOCTHBIE HHTErPAIIBI
Cxangpable U BekTopHbIE TTosisi. Teopema ["aycca, Teopema Ctokca
Tema 6. Jluddbepennuanbabie ypaBHEHUS
Hauanbnble noHsTHs 0 qudQepeHIranbHbIX YpaBHEHUAX. Y paBHEHHS [IEPBOTO MOPSAIKA
Jluneitasle nuddepennuanbubie ypaBHeHus. CHCTEMbI TUHEHHBIX YpaBHEHHM M1EPBOro MopsiiKa
Tema 7. YucnoBble M QyHKIIMOHATBHBIE PSJIBI
3HAKOIOJIOKHUTEIbHbBIE YUCIOBBIE PAIbl. 3HAKOUEPEAYIOLIMECS U 3HAKOIIEPEMEHHBIE YHCIIOBBIE
psabL
Crenennsle psaabl. Paasl Teiinopa
Tpuronomerpuyeckue psiabl Dypre



Tema 8. Teopust BeposSTHOCTEH U MaTeMaTUYeCKasi CTATHCTHKA
CnyvaitHoe coOwbiTrie. Omneparuu  Haja — ciaydyadHbIMH — coObITMsiMU.  Kitaccuueckas wu
re€OMETpHUUECKasi BEPOSITHOCTh
AKCHOMBI TECOPHUHM BEPOATHOCTH. Teopema CII0KEHHs BEPOSTHOCTEH. YCJIOBHAs BEPOSTHOCTD,
TEeopeMa yMHOKEHHsI BepoaTHocTell. Popmyra noaHoH BeposiTHOCTH, popmyiisl baiieca
[TocnenoBarenbHOCT,  HE3aBUCUMBIX UcnblTaHud. @Dopmynsl  bepHymin, nokanpHas U
UHTErpajibHas Teopemsl MyaBpa-Jlamaca
Cnyyvaiinas Benu4MHa: GYHKLUS pacnpeaesaeHus, o0Ine CBOHCTBa
JuckpeTHas ciydaifHas BETMYMHA: PAJ pacrpeneieHus, QyHKIUS pacripeaeeHus, YUCIOBbIe
XapaKTEPUCTUKU
HenpepoiBHast cnyvaiiHas BeNWYHMHA: IUIOTHOCTH pACIpPENEICHUS BEPOSTHOCTEH, (QyHKUHUS
pacnpezneseHus1, YUCIOBbIE XapaKTEPUCTUKH
HopwmanbsHoe pacnipenenenue. 3akoH OOJIBIINX YHCET
OcHOBHBIE TIOHATHA MaTEMAaTHUYECKOM CTAaTUCTUKUA. TOYEUHbIE M HWHTEPBAIBHBIE OLICHKU
DJIEMEHTBI KOPPETSIIUOHHOTO aHAIN3a

5.2. Pa3nenbl, TeMbl JUCHUIIMHBI U BUbI 3aHATHH
ounasn hopma 0oyuenusn

Bupel 3aHTHI, BKITIOYAs CAMOCTOSITEIBHYIO Kon
paboTy cTy/IeHTOoB (B aKkaJ.4acax) WHIUKaTOpa
HaumenoBanune pasacia, 3aHATUA 3aHATUA caMoOC— JOCTUKCHUSA
No TEMBbI AUCIHITIIMHBI JICKIITHOHHOT'O | CCMUHAPCKOT'O | TOATCIIbHAA | KOMIICTCHIINU
/1 THIIA TUTA / U3 HUX pabora
B (hopme
MIPaKTUYECKOU
IIOATOTOBKHN
1. | Tema 1. AHamuTHYeCKast 12 12 26
W-2yic1
TeOMETPHUS
2. | Tema 2. DneMeHTHI alreOpsl 8 8 26 NJ1-2yx1
3. | Tema 3. Beenenue B 12 12 28
N WA-2yx1
MaTeMaTH4eCKuii aHaIn3
4. | Tema 4. JlubdepenunansHoe 16 16 40
W-2yk-1
UCYHUCIIEHUE
5. | Tema 5. HHTerpansHoe 16 16 40
N-2yk-1
HCUMCIICHUE
6. | Tema 6. Juddepennuansusie 8 8 26
N-2yx-1
ypaBHEHHUsI
7. | Tema 7. Yucnossie u 8 8 26
WA-2yi1
(bYHKIMOHAIBHBIC PSI/IBI
8. | Tema 8. Teopust BeposTHOCTEH U 16 16 28
WA-2yi1
MareMaTH4ecKasl CTaTHCTUKA
Hroro 96 96 240




3a0unas popma odyuenus

Bupl 3aHsTHH, BKIIIOYAsk CAaMOCTOSITEIbHYIO Kopn
paboTy CTy/IeHTOB (B aKaJI.4acax) WHJUKaTOpa
HaumenoBanue pasacia, 3aHATUA 3aHATUA caMOC— JOCTUXCHUA
No TEMBbI JUCHUITIINHBI JICKOHMOHHOI'O | CCMHUHAPCKOI'O | TOATCIbHAA KOMIICTCHIINU
i THIA THMAa / U3 HUX pabora
B (hopme
MPaKTUYECKOU
IIOATrOTOBKHN
1. | Tema 1. AHanmuTHyeckas
reOMEeTPHsI
2. | Tema 2. DneMeHTHI anreOps 6 10 128 N/T-2vk-1
3. | Tema 3. Beenenue B
MaTeMaTHYECKHI aHaIn3
4. | Tema 4. JlubdepenimanbHoe
HCUYHUCIICHUE
5. | Tema 5. WuTterpanbroe 6 14 124 -2y
HCUYHUCIICHUE
6. | Tema 6. [IuddepeHnuanpabie
ypaBHEHHUsI
Tema 7. YHucnossie u
k (YHKIIMOHATIBHEIE PSIIBI 6 6 132 WJ-2viea
8. | Tema 8. Teopus BepoATHOCTEH 1
MaTeMaTHYECKas CTATHCTHKA
Hroro 18 30 384




5.3. [lepeyeHb NPaKTHYECKHUX 3AHATHH

No HaunmenoBanue ConepxxaHue NpaKTUUYECKUX 3aHATUN O06Bem
/i paszzena, TeMbl JUCITUTUINHBI B
JUCHUITIINHBI aKaJ. yacax
O4Has1 3a04Has
dopma dopma
o0y4yeHus |00yueHus
1. | Tema 1. | BexTopsl, nuHeiHble omepanuu. CHCTEMBI 12 2
AHanuTtnueckas koopauHaT. IIpoekiuu,  HampaBisIOLIUe
reoMeTpust KOCHHYCBHI BekTopa CKaJsipHOE€, BEKTOPHOE U
CMellaHHOe  mpou3BeneHus  IImockocTs.
[Tpsmast Ha TUIOCKOCTH M B MPOCTPAHCTBE
2. | Tema 2. DuemeHTsl | MaTpumsl, TMHEHHBIE OTIepaLuH, 8 2
anreOpsl TPaHCIIOHUPOBAHHE. Omnpenenureny.
CucrteMpl ~ JMHEHHBIX  anreOpamvecKux
ypaBHeHMiA. YMHOXeHHe MaTpull. OOparHas
MaTpuua
3. | Tema 3. Beemenue B | Yuncmossle MHOXKecTBa. [Ipenen GpyHKINN B 12 2
MaTeMaTHYeCKUH Touke. beckoHeuHo Mainble GpyHKINH.
aHau3 CgoiicTBa npenenoB. CpaBHeHHE OECKOHEYHO
MaJIbIX (DYHKIHI
4. | Tema 4. | IlpaBuna nuddepeHunpoBanus. 16 3
Juddepennunanbroe UccnenoBanne (QyHKIMHA: MOHOTOHHOCTD,
HCUHUCIJICHHE 9KCTPEMYMBI BBIITYKJIOCTh, TOUKH Heperuoa,
ACHMIITOTHI. YacTtHble IIPOU3BOJHEIE.
I'pamuent " MIPOMU3BOIHAS o
HalpaBJIeHUI0. DKCTpeMyM  (QYHKIMH JBYX
NIepeMEHHBIX.
5. | Tema 5. Unterpancuoe | [lepBooOpa3Has (HyHKIHH, HEOIPeaeICHHBII 16 3
HCUHCIICHHUE HHTErpai. OmnpeneneHHBINA MHTETpAIL.
dopmyna Herorona-JleitbHua.
[IpuokeHnst  ONpeAENEeHHOTO HHTErpaa.
JBoiinple  umHTerpanel.  KpuBosimHeiHbIE
uHTerpansl. CKajasipHble M BEKTOPHBIE TOJIS
6. | Tema 6. | YpaBHeHuss mnepBoro mopsaka. JluHeiHbIe 8 2
JuddepennnanbHbie muddepenunansipie  ypaBHeHHs. CHCTEMBI
YpaBHEHUS JIMHENHBIX YPABHEHUI IEPBOr0 MOPSIKA
7. | Tema 7. YucnoBeie u | Unucnosble psabl.. CTeneHHbIe psabl. Psabi 8 2
(hyHKIIMOHAJILHBIE Telinopa. Tpuronomerpuueckue pAnbI
pAzbI Dypre
8. | Tema 8. Teopus | CnyvaitHoe  coObitme. Omnepanuud  Haj 16 2
BEPOSATHOCTEN U | caydaliHEIMH coObITusiMH. Kiaccudeckass u
MaTeMaTHuyecKast TFEOMETPUUYECKasi BEPOSITHOCTb.  AKCHOMBI
CTaTHCTHKA TEOPHHM BEpOSATHOCTH. TeopeMa CIOKEHUs
BEpPOATHOCTEH.  YCIOBHasi  BEPOSITHOCTD,
TeopemMa YMHOXKEHUS BEPOSITHOCTEH.
@dopMmyna TOITHOH BEPOATHOCTH, (HOPMYIIBI
Baiteca. ®@opmyner bepaymm. CiydaiiHas
BeIMYMHA: (PYHKIMS pacrpeneneHus, ooume
cBoiicTBa. /luckpeTHas ciydaliHasi BEJIMYHHA.
HenpepsoiBHas ciydaifHast BEJIMYMHA.
Hopmansnoe pacmpenenenune. OcCHOBHBIE
MOHATHS ~ MAaTeMaTHYeCKOM  CTaTHUCTHKH.
ToueuHble ¥  UHTEpPBAIBHBIE  OLEHKHU
OneMeHTH! KOPPEISIIMOHHOTO aHaIn3a
HToro 96 18

5.4. Ilepevyennb 1a060paTOPHBIX padoT

Jlabopamophvie 3auamus He npedyCmMompeHbl.




5.5. 3agaHus 1JI1 CAMOCTOSATEJIbHON padoThI CTY/IEHTOB

/o

Haumenosanue
paznena, TeMbl
IIUCUAIUINHBL

3agaHus, BONPOCHI, TS
CaMOCTOSITEJILHOTO U3yUYeHUs (3a0aHMus)

O0BeM

JUCHUIIIIMHBI B

aKaz. Jgac

ax

OYHas

¢dbopma

o0yueH
ust

3a049Has

¢dbopma
o0yueHus

Tema 1.
AnHanutnueckas
TEOMETPHS

CaMOCTOSITEIbHO H3YYUTh OCHOBHYIO H
JIOIOIHUTEIbHYIO JIMTEPATYPY 110 TEME.
IloAroToBUTH OTBETHI HA KOHTPOJIBHBIE
BOIIPOCHL:

1. Teopema o pa3nokKEeHHH BEKTOpa 110 Oaznucy

2. JluHeiiHple oOTepalMM Haj BEKTOpaMH B
KOOpJAUHATax

3. JlexaproBa, mMOJApHas W IWIMHAPHYECKAS
CUCTEMBI KOOPIUHAT

4. KoopanHaTel BEKTOpa, Yy KOTOPOTO 3aJaHbBI
HA4aJo U KOHeIl

5. Jlenenne oTpesKa B 3alaHHOM OTHOIICHUN

6. Hanpaginsitonye KOCHHYCBI BEKTOpa

26

42

Tema 2. DieMeHTHI
anreOpoI

CaMOCTOSITEeNbHO H3Y4YUTh OCHOBHYIO U
JIOTIOJTHUTENBHYIO JINTEPATYPY 10 TEME.
[ToAroTOBUTH OTBETHI HAa KOHTPOJILHBIE
BOIIPOCHI:

1. Bekrop-crosberr,
BEKTOP-CTOJIOIOB,
3aBUCHMOCTH |
BEKTOP-CTOJIOLIOB
2. MuHop MPOU3BOJILHOTO
(ompenenenue, mpuMep).

3. BasucHelii MuHOp (OmpeneneHHE, TpUMED).
Panr marpuus! (onpeaelieHue, npumep).

JIMHEHHAs KOMOWHAIUA
HOHATUSA O  JIMHEHHOH
HE3aBUCHMOCTH  CHCTEMBI

nopsaKa

26

42

Tema 3. Beenenue B
MaTeMaTHYEeCKUN
aHaJIn3

CaMOCTOSITEIbHO U3YYUTh OCHOBHYIO U
JIONOJIHUTEIIbHYIO JIUTEpaTypy IO TEME.
HO}IFOTOBI/ITL OTBCTHI HA KOHTpOJ’IbeIe
BOIIPOCHI:

1. Teopema o mepBOM 3aMedaTeIbHOM Mpejaesne
M CJICCTBHS U3 Heé

2. Teopema 0 BTOPOM 3aMEUaTEIEHOM IIpeeie
U CJICCTBHS U3 Heé

3. DkBUBaJeHTHBIC ()YHKIIMU, UX TPUMECHCHUEC
JUISL BBIYMCIIEHUS TIPENIETIOB

28

44

Tema 4.
Huddepennmansaoe
HCUHCIICHUE

CaMOCTOSITENBHO U3Y4YUTh OCHOBHYIO U
JIOTIOJTHUTENbHYIO JINTEPATypy 1O TEME.
IToaroTOBUTH OTBETHI HA KOHTPOJIBHBIE
BOTIPOCHI:

1. Teopema 0
muddepeHUpyeMont GyHKINN
2. Tlpou3BojHasi CyMMbl, TIPOM3BEIEHHUS U
9acTHOTO A epeHIIUPYEMbIX (GYHKINI

3. TMonHoe M YacTHOE MPUPALICHHS, YACTHBIE
MPOU3BOIHBIE

4. I"'pagyeHT ¥ NpOM3BOJIHAS IO HAIPABIICHUIO

HEIPEPBIBHOCTU

40

62

Tema 5.
WnTterpansHoe
HCUHUCIICHUE

CaMOCTOSITENIbHO U3YYUTh OCHOBHYIO U
JIOTIOJTHUTENBHYIO JINTEPATYPY M0 TEME.
[ToAroTOBUTH OTBETHI HA KOHTPOJILHBIC
BOIIPOCHI:

1. OO6mrue
MHTETpaa,

CBOMCTBaA
OCHOBHBIE

HEOIPEICIICHHOTO
TaOJIMYHBIE

40

62




nepBooOpasHble

2. OrmpenerleHHBI WHTETPaJ, TeOMETPHICCKHMA
CMBICII OTIPEEIICHHOTO HHTErpaia

3. ®opmyna Herorona-Jlefioanma

4. 3ameHa TIepeMEHHOH B ONpEACICHHOM
UHTETpaie

5. BrwlpaxkeHme JBOWHOTO WHTErpaja depes
OBTOPHBIN

6. CxaJsipHOE U BEKTOPHOE IT0JIsl — OTIPEEIICHUS
U TIPUMEPHI

7. PoTop BEKTOpHOTrO MOJIsi — ONpEJelieHue U
npumep. LlUpkynauust BeKTOpHOro mosst —
omnpenenenue. [loTeHuanrbHOEe BEKTOPHOE NOJIE,
MPU3HAK NOTCHINAIBHOCTH

8. JluBepreHmms  BEKTOPHOTO  IOISA  —
omnpezenenue, npuMep. [10Tok BEKTOpHOTO OIS
— ompezneneare. CoICHOMTAIBHOE BEKTOPHOE
10JIe, MPHU3HAK COJICHONJAIbHOCTH

Tema 6.
Huddepennnansapie
ypaBHEHHS

CaMOCTOSTEIFHO H3YYUTh OCHOBHYIO H
JIOTIOTHUTENBHYIO JINTEPATYPY 10 TEME.
[ToAroTOBUTH OTBETHI HA KOHTPOJILHBIE
BOIIPOCHI:

1. JuddepennuansHoe ypaBHEHHE, IOPSIOK
T hepeHIMaIbHOTO YPaBHCHUS: OMPEICICHUS
U IPUMEPHI

2. OOmee pemeHne ©W oOmmUH WHTErpal
muddepeHnInaN HOTO  ypaBHEHHS; HadalbHbIC
YCIIOBUSI, 4aCTOE PEIICHHE M YaCTHBIM MHTETPa:
OTIpeICTICHUS

3. VYpaBHeHHS  TIEpBOTO
Pa3IeNIOIUMHUCS TTEPEMEHHBIMU
4. OgHOpOIHBIE YPAaBHEHUsI IEPBOT0 MOPSIKA

nopsaaka C

26

43

Tema 7. Yucnossle u
(byHKIOHAIbHBIE
psizibl

1. Ompenenenne ¥ MpUMEp YHUCIOBOTO pAfa.
Cxopsamuiics ©  pacxomsdummmics  psax  —
OIIPEJEIICHUS U IIPUMEPBI

2.  HeoOxomuMmblii  NpH3HAK  CXOIUMOCTH
YUCII0BOro psija. OOIue CBOHCTBA CXOISIIMXCS
psI0B

3. Onpenenenne u npuMmep (yHKIIMOHAIEHOTO
psna

26

43

Tema 8. Teopusa
BEPOSITHOCTEH u
MaremMaTuyeckas
CTaTHUCTHKA

1. Cny4aitHoe coObITHE, 3JIEMEHTapHOE COOBITHE
(ncxon), MHOXECTBO BCEX BO3MOXHBIX UCXOZOB
(IpOCTpaHCTBO ~ 3JIEMEHTapHBIX  COOBITHIA):
OIpENENEeHUs U IPUMEPBI

2. Kiaccuueckas  BEpOSTHOCTb,  IpUMEP
BBIYUCIICHHS KJITACCHYECKOI BEPOATHOCTH

3. CunyuaifHas Benu4MHA: OMNpEJCICHUE U
npuMmep. DyHKIUSA paclpeneiaeHus CiydaiiHon
BEJTMYMHBI

4, O6mue cBoiicTBa (YHKIIUU pacHpeeICHUS
CIly4alfHO! BEJTUYMHBI

5. JluckperHast ciydaiiHass BeIWYMHA U €€
(hyHKIMS pacpeiesieHNs

6. MaremaTnyeckoe OXHJIaHUE CIyJalHOW
BEJIMYMHBL: OpeieTIeHNe, CBOICTBA
7. Hucnepcus CIay4aiiHOU
onpeieNieHue, CBOMCTBA

BCJIMYUHBI:

28

43

6. PacueTHo-rpajduueckas padora

Pacuemno-epaguueckas paboma ne npedycmompena.




7. KypcoBas padora

Kypcosas paboma ne npedycmompena.

8. KypcoBoii npoekTt

Kypcosoii npoexm ne npedycmompen.

9. KonrpoJsabHasi padora

Konmponvuas paboma npedycmompena no 3aounoti ghopme ooyuenus

10. OueHouyHbIe CpeACTBA [IJsi NPOBeJEHHUS TEKYIIero KOHTPOJA H
NMPOMEKYTOYHOM aTTeCTAUUM

OueHuBaHue pe3yibTaTOB OOy4YEeHHSI 1O JUCIUIUIMHE U  YPOBHS
c(hOPMHPOBAHHOCTH KOMIMETCHIIMI (YacCTH KOMIIETCHIIMHM) OCYIICCTBIISETCS B
paMKax TEKYIIEro KOHTPOJS YCIIEBAEMOCTH M MNPOMEKYTOUHOM aTTECTalUHh B
COOTBETCTBHU C DOHIOM OLIEHOUYHBIX CPEJICTB.

Tunosoii nepevyeHb BONPOCOB K 3a4€TYy:

Bonpocs! pis 3agera (1 cemectp)
1.Bektop, anuHa BEKTOpa, KOJUIMHEAPHbIE W KOMIUIAHAPHBIE BEKTOPBI, PABHbIE BEKTODBI,
CBOOOHBIN BEKTOP — ONPEIEICHHS U IPUMEPHI
2.JIuHeliHbIe onepaliy Ha/l BEKTOpPAaMH — ONPEACIICHHS U TIPUMEPBI, CBOWCTBA OTIepaIlHid
3.ba3uc — onpenenenue u npuMep
4.Teopema 0 pa3I0kKEHUH BEKTOpa 1o 06a3ucy
5.JIuHeltHbIE Onepay HajJl BEKTOpPaMH B KOOpAMHATaX
6./lekapToBa, MoJIsIpHAS W IIJIMHIPHYECKAst CHCTEMBI KOOPMHAT
7. KoopnuHaTbl BEKTOpa, y KOTOPOTO 3a/1aHbl HAuaJlo U KOHEll
8./lemenue oTpe3ka B 3aJaHHOM OTHOIIICHUHN
9.Hanpasunsronye KOCUHYChI BEKTOpa U MPOEKIMHY BEKTOpa Ha KOOPIMHATHBIE OCH
10. CkansipHO€ POU3BEACHNE BEKTOPOB — OTIPE/ICIICHNE 1 OCHOBHBIE CBOMCTBA
11. BelpakxeHue CKaJIsIpHOTO MPOU3BECHUS Yepe3 KOOPIUHATEI BEKTOPOB-COMHOXKHTEIECH
12. ®opmyItel 111 BBIYUCIECHUS PACCTOSTHUS MEXKYy TOUKAMH U yTIia MEKIY BEKTOPaMH

13. BekTtopHOoe mpou3BeAcHHE — OmpeAeneHue MW o0mme  cBoicTBa. [Ipu3Hak
KOJUTMHEAPHOCTH BEKTOPOB
14. CmemanHoe mpouW3BeNeHUE — ompeaeneHue U obme  cBoiictBa.  [IpusHak

KOMIUTAHAPHOCTH BEKTOPOB

15. Tloay4uuTh BEKTOPHOE YpaBHEHUE MIIOCKOCTH

16. ITomy4unTh BEKTOPHOE YpaBHEHHUE IIOCKOCTH, TIPOXOISIICH Yepe3 TPH 3aJaHHbIE TOUKH

17. Teopema 0 KOOpIMHATaX BEKTOPA, HOPMAIBHOTO K IJIOCKOCTH

18. Iony4ynTh MapaMeTpHUUECcKOe YpaBHEHHE MPSIMOM Ha TNTIOCKOCTH

19. TonayunTh KaHOHUYECKOE YpaBHEHHE MPSIMOI Ha TIIOCKOCTH

20. [TomyunTh ypaBHEHHE TPSMOI B OTpE3Kax

21. TeopeMbl O KOOpAMHATaX BEKTOPOB, IEPIEHIUKYISIPHOTO W HAMpPaBISIOLIETO JUIs
IPSIMOM Ha MIOCKOCTH

22. TeopeMa 0 IpU3HAKE MapaJIeIbHOCTH MPSAMBIX Ha MIIOCKOCTH

23. [TomyunTh BEKTOPHOE U ITApaMETPUUYECKOE YPABHEHUS TIPSIMO B IPOCTPAHCTBE

24. TlonyynTh KaHOHUYECKHE ypaBHEHUS IPSAMOI1 B IPOCTPAHCTBE

25. Danwrc — onpeneseHue 1 OCHOBHBIE CBOMCTBA

26. ®okagbHOE CBOMCTBO JUIMIICA

27. Teopema 0 CBOMCTBE TUPEKTPUC DIUTHIICA

28. ®okanbHOE CBOMCTBO TUNEPOOIIBI, CBOMCTBO TUPEKTPUC THIIEPOOIIBI

29. Teopema 0 CBOMCTBE aCUMITTOT THITEPOOIIBI



30. ITapabona — onpeeneHNe U OCHOBHBIE CBOWCTBA

31. Teopema 00 SKCIEHTPUCHUTETE MapabOIIbI

32. O061mue MOHATHA O MOBEPXHOCTAX BPAIICHUS

33. IloBepXxHOCTH BTOPOTO MOPsIJIKA: IPUBECTH MPUMED € Pa300OPOM CBOMCTB

34. O6mue MOHATHS 0 HWIMHAPUIECKUX MTOBEPXHOCTSIX

35. Marpunia — pgarb omnpeaeieHUe W NpUBeCTH mpumep. JIuHelHble omnepanuu Haj
MaTpUIlAMHA — ONPEICNCHHs, CBOMCTBA, NPUMEPHL. TpPaHCIOHUPOBAHHE MATPHUIBI —
ornpezesieHue, mpumep

36. OmpenenuTens KBaAPaTHONH MaTpPUIBl NMPOU3BOJIBHOTIO IMOPAIKA — JaTh ONpEICIICHHE,
MPUBECTU MIPUMEP BBIUUCIICHUS Yepe3 pasziiosKeHUe M0 NEPBON CTPOKe

37. ChopmynupoBath 0€3 JOKa3aTEIbCTBA CICIYIOIIHE TEOPEMBI:

38. - 00 onpenenuTese TPaHCIOHUPOBAHHONW MATPHIIBI,

39. - 0 mepecTaHOBKE CTPOK B OMPEICIHUTETE,

40. - 0 pa3noKEHUU OINPEACTUTENS MO IPOU3BOIBHON CTPOKE (CTONOILY)

41. O6mue cBOMCTBA ONpeaeIuTeNeH

42. BekTop-cToyiOel, JUHEWHas KOMOWHAIMUS BEKTOP-CTOJIOIOB, IOHATHS O JIMHCHHOU
3aBHCUMOCTH M HE3aBUCHMOCTH CHCTEMBI BEKTOP-CTOJIOIOB

43. MuHOp TPOU3BOJBHOTO TOpsAKa (ompesneneHue, mpumep). basucHbi  MUHOD
(onpenenenue, npumep). Panr matpuisl (onpeaenenue, npumep). ChopmynupoBats 6e3
JI0Ka3aTeNbCTBA TEOPEMY O PAHT€ MATPHUIIBL.

44. Cuctema nuHeWHbIX anreOpanyeckux ypaBHeHuil (CJIAY), wmarpuma CJIAY n
pacmupennas Matpuia CJIAY — onpeneneHus v npuMephl.

45. Teopema Kponekepa-Kanemnnu

46. IIpaBuno Kpamepa

47. YMHOXKEHUE MaTPHI] — OTpeieTICHNE, CBOMCTBA OTIEpAIINH, IPUMEP

48. O6patHast MaTpuna — onpeneneHue. CBoiicTBa omnepanuu 0OpalleHUs MaTpPHULBL
ChopmynupoBath 0e3 T0Ka3aTeNbCTBA TeOpeMy 00 00paTHOI MaTpuIle

49. CoOcTBEHHBIE BEKTOPBI M COOCTBEHHbIE YKCIIa KBaAPaTHON MaTpUIIbI

50. Anrebpanueckast (opMa KOMIUIEKCHOTO YHCIA; apU(PMETHUYECKHE OIEepalnud Haj
KOMIIJIEKCHBIMHU YHCIIaMH, IPEICTABICHHBIMU B anredpanyeckoi opme

51. Tpuronomerpuueckast popma KOMIUIEKCHOTO YHCIIa; YMHOXKEHHE, JICJIEHUE U BO3BEJICHUE
B CTEIIEHb KOMIUIEKCHBIX YHCEIl, PE/ICTaBIEHHBIX B TPUTOHOMETpUUYECKON opme

52. VzBnedenue KOpHS CTETIEHU N U3 KOMITJIEKCHOTO YUCIIa

53. Yucnosas ¢pyHkuus. CBOWCTBA YUCIOBBIX (QYHKIIHHA

54. Tlpenen GpyHKIIMHU B TOUKE

55. HenpepsiBHOCT QyHKIIMU B Touke. Kimaccudukanus Touek pa3pbiBa

56. Teopema 0 IepBOM 3aMeUaTeIbHOM TPEIETe U CIESACTBUS U3 HeE

57. Teopema 0 BTOPOM 3aMeyaTeNIbHOM IpeJiesie U CIeJCTBUS U3 Heé

58. DxBuBasIeHTHBIE QYHKIMH, UX TPUMEHEHUE JIJISl BRIYUCIICHUS TIPEJICTIOB

Bomnpocs! 1151 3a4era ¢ oueHkoi (3 cemectp)
1. luddepennmanbHoe ypaBHEHHE, TOPSAOK TU(PGEpeHIINATBHOTO YPaBHEHUS: ONIPEIEICHUS
U TIPUMEPHI
2.00mee pemeHne W oOmMNA uHTErpan audQepeHInaIbHOr0 ypaBHEHUs; HayallbHbIC
YCIIOBHS, YaCTOE PEIICHUE W YaCTHBIA MHTETPAIL: ONIPEIEIICHUS
3.YpaBHEHUs EPBOT0 MOPSIJIKA C pa3AeSIOIIMMUCS IEPEMEHHBIMU
4.O1HOPOIHBIE YpaBHEHHUS TIEPBOTO MOPSIIKA

L/
5.PelucHue JMHEHHOrO ypaHeHus nepeoro nopsaka Y H®WFCS verogom Bapuaumn
MPOU3BOJIbHON OCTOSTHHOM
6.YcnoBue JIMHENHON HE3aBUCUMOCTH YaCTHBIX pelieHui YpaBHEHUS

SR EGDAC
7.Teopema 06 obwwieM pelenun ypashenus S FOD EGFRAE€



8.Teopema 06 06wwieM pewernn ypaphenus S7 TR
9.Ilonyunts oOOILIEE pEIIEHHE YpPAaBHEHUS SAEOESISETE—= ¢ 5 ciyJast

10.

11.

12.

13.

14.
15.
16.
17.

18.

19.

20.
21.
22.
23.
24.
25.
26.
27.
28.

29.

30.
31.
32.

33.
34.
35.

36.

37.
38.

39.

40.
41.
42.
43.
44,

[Monyuuts oO0ILEEe peLIeHHEe YpaBHEHUS SAPSESISESTEET— ¢ 5 ciyyast

PaBHBIX IEUCTBUTEIIBHBIX KOPHEW XapaKTEPUCTUYECKOTO YPABHEHUS
-~

JICHCTBUTEIIbHBIX HEPABHBIX KOPHEU XapaKTEPUCTUYECKOTO YPABHEHUS
-~

[TomyunTs oOIIEE pelieHUEe YpaBHEHUS ¢ A ciaydast

KOMIIJIEKCHBIX KOPHEH XapaKTEPUCTHUECKOTO YPABHEHHS
Pemrenrie ypaBHEHUS SIS GEF—  \cro0M HEONpeIeTIeHHBIX

ko3 purmeHToB
Pemenue cucrem nuddepeHuanbHbpIX ypaBHEHUN

Peuienue ypaBHeHuii Buia Y7 =19

Pemienue ypaBHeHMi, He coJiepKallluX B SBHOM BUJIE HCKOMYIO (DYHKIIHIO

Pemenne ypaBHeHul, HE COEPKAIIKX B SBHOM BHUJIE HE3aBUCHUMYIO IIEPEMEHHYIO
CnyuvaiiHoe coObITHE, 3JIeMEHTapHOe COOBITHE (MCXO0[), MHOKECTBO BCEX BO3MOKHBIX
UCXOJ0B (IIPOCTPAHCTBO 3JIEMEHTAPHBIX COOBITUI): ONPENEICHUS U TPUMEPHI
[TpousBenenue, cymMMa, pasHOCTb CIy4alHBIX COOBITHUMH, MPOTHBOIIOJIOXKHOE COOBITHE:
OIPEEICHUS U IIPUMEPBI

HecoBMmecTuMble citydaliHble COOBITHS, IOJIHAs TpyNNa COOBITUH: OHpeleneHus Hu
IPUMEPBI

Knaccuueckas BEpOSITHOCTb, IPUMED BBIYUCICHUS KIACCUYECKON BEPOSITHOCTH
I'eomeTpuyeckas BEpOATHOCTh, IPUMEP BBIYMCIICHHS T€OMETPUYECKON BEPOATHOCTH
AKCHOMBI Teopun BeposATHOCTEH. CIeACTBUS U3 aKCHOM

TeopeMa ci0KeHHs BEPOATHOCTEN

TeopeMa yMHOKEHUS BEPOSTHOCTEH

®opmyna noaHoN BepoaTHOCTH U (popmyiibl baiieca

ITocnenoBaTeabHOCTh UCIIBITAHMM 110 CXeMe bepHyIu: onpeneacHue u mpuMep
®opmynsl beprymm

JlokanpHas ¥ uWHTerpaibHas TeopeMbl MyaBpa-Jlamaca (chopmynupoBats 6e3
JI0Ka3aTenbCTBa)

CrnyuaiiHas BelIMUYMHA: omnpeneseHne n npumep. OyHKIMS paclpencieHus CilydaiHon
BEJINYUHBI

OO6u1me cBoiicTBa GyHKIUHU pacnpeeseHns CIydyaitHON BETMYUHBI

JluckpetHas ciaydaifHasi BeTMYMHA U €€ PYHKIMS pacipeesieHus

HenpepbiBHasg ciydaiiHas BelnuMHa W ee (yHKUMS pacnpenaeneHus. IlmoTHocTh
BEPOSITHOCTEN M €€ OCHOBHBIE CBOMCTBA

Marematnueckoe 0KMIAHUE CIIy4alHOW BEJIMYUHBIL: ONIPECIICHUE, CBOUCTBA

Hucnepcus ciaydaitHOM BETMYMHBL: ONPEEIEHNE, CBOMCTBA

HopmanbHo  pacmpeneneHHas — ciy4ailHas  BeIMYMHA  BEPOSATHOCTb  IIOIAJAHUSA
HOPMAJIBHOM CIIy4allHOM BEIMYHHBI B 3a/IaHHBIA HHTEPBAI

['enepanbHas COBOKYMHOCTb, BEIOOPKA; BBIOOPOUHAs CPEHSSI M BBIOOPOUHAs JUCTIEPCHUS;
JIOBEPUTENIbHBIA NHTEPBAJ U IOBEPUTEIbHAS BEPOSITHOCTD

KoppensuonHoe nose, k03hpuuueHT Koppensun npsmas perpeccuu

OmnpeneneHre M OpUMEpP YHUCIOBOTO psAna. CXONAIIMICA W pacXOoAsSUIMHCA paa —
OIIPENETICHUS U IPUMEPBI

Heobxomumblii mpu3HaK CXOAMMOCTH YUCIOBOTO psima. OOIIue CBONCTBA CXOMSIIUXCS
psAIOB

[Tpu3sHak cpaBHEHMS VIl 3HAKOIIOIOKHUTEIBHBIX PAIOB

[Tpusnak [lanambepa

[Tpusnak Ko

MHTerpanbHbIi IPU3HAK CXOAUMOCTH

[Tpuznak JleitOHuIta



45. Onpenenenue U mpuMep aOCOTIOTHO CXOISAIIETOCS psiaa

46. Onpenenenne U npuMep GyHKIIMOHATBHOTO psijia

47. CreneHHol psia. Paauyc cXoAMMOCTH CTEIIEHHOTO psiaa

48. Psn Teiinopa. Psaner Teitstopa OCHOBHBIX 3JIEMEHTAPHBIX ()YHKIIHHA
49. Tpuronomerpuueckuii psg Oypbe

=

RBOooo~NoOT kWD

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

TunoBoi nepeyeHb BONPOCOB K IK3aMEHY:

Bomnpocs! 1J1st 3x3amena (2 cemectp)
[IpousBonnas GyHKIMU B TOUKE: orpenaeneHue, npumepsl Oynkuus, nuddepeHnupyemas
B TOUKE: OIIPEJIEIICHNE
Teopema o npousBoaHON AU depeHnupyemon GyHKIUN
Teopema o HenpepriBHOCTH AU PepeHnnpyemMoit GyHKINU
I'eomeTpuueckuii cmbica npou3BoaAHON U quddepeHnmnana
[Ipown3BoiHbEIE BTOPOro U 00Jiee BHICOKUX MOPSIKOB
[Ipou3BoHas CyMMBI, IPOU3BEACHUS U YACTHOTO AU PepeHunpyeMbix GyHKIUI
[TpousBoaHas 00OpaTHON QYHKIUU
[IpousBoHas CI0KHON (PYHKIIHH
Teopema @epma u Teopema Pouist
Teopema Ko u Teopema Jlarpanka
[Tpaswia Jlonmurans muist Heonpenenennoctei [0/0] u [oo/o0]
[IpencraBnenne GpyHkuuu ¢ moMmolbio Gopmyisl Teitnopa
[Tpu3HaK MOHOTOHHOCTH (DYHKITHH
DkcTpeMyM (QyHKLIUU: OTpeAeNieHUue U MpuMep
HeoOxonuMmele ycioBusi s3KkcTpeMyma (QyHKIIMHM OAHON IIepEMEHHOM
JlocTaTouHble YCIOBUS 3KCTpeMyMa (PYHKIIMH OHOM epeMeHHON
JlocTaTouHbIE YCIOBUS SKCTpEMyMa JUIsl PYHKIIMH, UMEIOLIEH BTOPYIO IPOU3BOIHYIO
Beimykiocts GyHkImu BBepX (BHU3). Touku neperuda
Heob6xomumeble ycinoBus HATHYUsI TOYKU Tepernda
JlocTaTouHble YCIOBUS HAJTMYUS TOUKH Meperunoda
HaknonHble 1 BepTUKaJIbHbIE aCUMITOTHI rpaduka QyHKINU
I'padux GpyHKIMHU BYX MEPEMEHHBIX, OKPECTHOCTh TOUKH HAa KOOPIUHATHOM MJIIOCKOCTH
[Ipenen pyHkuMM IBYX NEPEMEHHBIX, HEMPEPHIBHOCTh PYHKIIMU JBYX EPEMEHHBIX
IlosHOE M YacTHOE MpUpaILEHNs, YACTHBIE IPOU3BOJHBIE
Hudpdepenunpyemas GyHKINS JBYX IE€PEMEHHBIX
Teopema 0 Mpou3BOIHON CIIOKHON (PYHKIIMHU JABYX MEPEMEHHBIX
I'pagueHT u mpou3BoHAs 110 HANPABICHHUIO
OKkeTpeMyM (QYHKIMM JBYX MEPEMEHHBIX, HEOOXOIUMBIE YCIOBUS SKCTPEMyMa
JloctaTouHbIE YCIOBHS 3KCTpeMyMa (PYHKIIMU JBYX MEPEMEHHBIX
ITepBooOpasHas GyHKIMHU, HEOTIPEIETICHHBIA HHTErpal
Teopema o0 MHOXeCTBE TepBOOOPa3HBIX QYHKIIMU
OO1m11e cBoiicTBa HEONPEACICHHOTO MHTETpalla, OCHOBHBIE TAOIWYHbBIE TEPBOOOpa3HBIE
3aMeHa NEPEMEHHON B HEOTIPEACIICHHOM UHTETpaje
WHTerpupoBanne 1o 4acTsM JUIsl HEONIPEAEIEHHOTO UHTErpaa
OnpeneneHHblil MHTErpajl, FeOMETPUUECKUI CMBICIT ONPEAEICHHOTO HHTErpaa
®opmyna HeroTona-JleiiOnuma
3aMeHa MNepEeMEHHON B OMPEICIICHHOM UHTETpaie
WHTerpupoBaHue 1o 4acTaM JUIsl ONPEIEIEHHOI0 UHTErpasa
HecoOcTBeHHbIe HHTErpaibl: IPUMEPHI CXOSIIETOCS U PACXOIALIETOCS HHTETPaJioB
Onpenenenre U TeOMETPUUIECKUI CMBICI JBOMHOIO MHTETpalla
Onpenenenne u MpuMep NOBTOPHOTO UHTErpasia
Bripaxkenue 7BOMHOr0 MHTErpasia yepe3 MOBTOPHBII



43. 3amMeHa IepEMEHHBIX B IBOHOM HHTErpasie

44. OmpeniesieHUe U OCHOBHBIE CBOMCTBAa KPUBOJIMHEHHOIO UHTErpaa 1o JJIMHE YT

45. Onpenenenre 1 OCHOBHBIE CBOMCTBA KPUBOJIMHEWHOTO UHTETpajia 10 KOOpAUHATAM

46. ®opmymna ['puna

47. HeoOxoauMble U OCTATOYHBIE YCIOBUS HE3aBHCUMOCTH KPUBOJMHEHHOTO MHTErpaia OT
YT UHTEIPUPOBAHMS

48. CxansapHoe ¥ BEKTOPHOE MOJISl — ONPEICIICHUS U IPUMEPHI

49. PoTop BEKTOpHOro mojisi — omnpezeneHue M npumep. LIMpkynanus BEKTOPHOro Moy —
omnpenenenue. [ToreHaabsHOE BEKTOPHOE MOJIE, TPU3HAK TOTECHINATBHOCTH

50. /luBepreHuuss BEKTOPHOrO IOJs — ompeaeneHue, npumep. IIoTok BekTOpHOro moist —
omnpenenenue. ConeHOUIATEHOE BEKTOPHOE T0JI€, MPU3HAK COJICHOUIAIBHOCTH

51. ®opmymnel ["aycca-Octporpaackoro u Ctokca

TunoBble TECTOBBIE 3aJaHUSA .

1. Jlna nanHO#M Matpuubsl A HOCTpoMTh oOpatHytro Martpuily A, BhIMOMHUTH MpOBEpKy

ATONNE.

3 21
A=2 3 1
2 1 1

2. Uccnenosat, HA HENPEPHIBHOCTH (GyHKIWIO Y = f(X), HalTH TOYKM pa3pbiBa U
onpenenuTs ux po. Iloctpouts cxemarnueckuii rpaduk QyHKIUU.

(2x2+3)/5 mpu Xx<I;

f(x) = 6 — 5x npu  1<x<3;
X—3 nmpu X >3.
3. BBIYHCIUTS TIOmMAab (GUIypHI, OrpaHuYeHHoH muausamu Y = 1/(1 + x?) y = Xx%/2.

4. C noMOIIIbI0 ABOMHOTO MHTErpasla HAalTH 00beM TeJla, OTPAaHUYEHHOTO MOBEPXHOCTSIMH,
ypaBHEHHSI KOTOPBIX 3a/1aHBbI. REE S

5. Haiitu o61ee pemenue nuddepeHnaibsHOro ypaBHeHUs xy'-2y = x3%*,

6. J1o1st TaHHO# TUCKPETHON CITydaifHON BETMYMHBI TOCTPOUTH PSIT pactpeesieHus U QyHKIIAIO
pactipenenenus. HaiiTu ee MaremaTuyeckoe 0XHJ1aHUE U JUCIIEPCHUIO.

IIpumepsbl BONPOCOB J1g onpoca:
1. Omnpenenurens KBaJpaTHOM MAaTpPUIIbI TPOU3BOJIBHOIO TMOpSIKA — JaTh OINpeEesieHue,
IPUBECTU NIPUMEP BBIYUCIIEHHS YePE3 PA3JI0KEHUE 110 IEPBON CTPOKE
2. IlpencraBnenne GyHKIUU ¢ oMotkio popmyisl Teinopa
3. CxaysipHOE U BEKTOPHOE IOJISl — OIPEENIEHHSI U IPUMEPBI
4. HpI/ISHaK CpaBHCHHA JIA 3HAKOIIOJIOKHUTCIbHBIX PA10B
5. Maremarudeckoe 0xHJaHUE CIy4aifHON BEIMUYHHBL: ONPeJeIICHIE, CBOUCTBA

IIpuMepsbI TeM rpynnoBbIX AMCKYCCHIM:
He npedycmompenul

TeMaTnka HHAUBUIYAJIbHBIX IPOEKTOB:
He npedycmompenul

TemaTuka 3cce

He npedycmompenul



Tumnosblie 32aJaHUA 1JI NPAKTHYECKUX 3aHATUMN

1. Pemnth cuctemy JIMHEHHBIX ypaBHEHUI MeToaoM ["aycca.
3X1+X2+X3+Xa+X5=5, 2X1-X2+3X3=4, 5X2+6X3+X4=11.

2. IToctpouts rpaduk Gynkiuun S+ g == ycnonb3ys 0OLIYIO CXEMY UCCIIEN0BAHUS

GyHKIIHH.
3. BeraucnuTh ITUHBL YT KPUBBIX, 33/IaHHBIX CJICTYIOIUMU yPaBHEHUSIMHU

y = x%/4 — 0,5Inx, 1<x<2
4, HaliTh ¢ NOMOIIBK XapaKTEPUCTHYECKOTO yPABHEHHs OOINEE pPEIIEHHE CHCTEMBI
nuddepeHIaIbHBIX YpaBHEHHUH X1'+X1-3X2=0, X2'-2X1=0.
5. Pasnoxuts dyukimo T OI=€™ g pan dypse B ykasamHoM nurepsaie (-2,2). ITocTpouts
rpaduk 510l QYHKIMHU U rpapuK CyMMBI IOIY4eHHOro psaga Dypee.

L

3aaHHoM muHUKH L— orpe3ok mpsimoid, ot Touku (0;0) mo (7 ;27).

7. Ilea aBTOMaTa MPOW3BOMIIT OJUHAKOBBIC JeTar. [IpOM3BOMUTEIBHOCTh TIEPBOTO aBTOMATa
BJBOE OoJibllie MPOU3BOAUTENHLHOCTH BTOpOro. IlepBoeiit aBTOMar mpousBoauT 60% neraneit

OTJINYHOTO Ka4yecTBa, a BTopoil — 84%. Haynauy B3sitas geranb oKa3anach OTIIMYHOTO KayecTBa.
Haiitu BeposSTHOCTH TOTO, UTO 3Ta JeTajb IPOU3BECHA IEPBbIM ABTOMATOM.

6. BpluuciuTh KpUBOJWMHEHHBIH HHTErpajl BTOPOro poja BJIOJIb

TumnoBble 3a1aHNs ISl KOHTPOJIbHOUH PadoThI
1. Tausr koopaunaatel Touek A1(0;3;2), A2(-1;3;6), As(-2;4;2), A4(0;5;4).. I3BeCTHO, YTO OTPE3KHU
A1A;, A1Az, A1A4 SBISIIOTCS CMEXKHBIMU pebpamMu napaienenumnena. Tpedyercst HaTH:
1) nmuny pedpa A1Az;
2) yrox mexay peopamu A1A2 u A1As;
3) rmromaaes rpaHu, cojepskaiiei BepuHsl A1,A2,Az ;
4) o00beM mapauiesenume/a;
5) ypaBHeHHe TPAMOH, TPOXOIAIIEH Yepe3 BepiirHy A1 BIOJb AUArOHAIN TapaslIe/IeHITEe/a;
6) ypaBHeHHE TUTOCKOCTH A1A2A3;
7) yron mexay peopom A1As U rpaHbio, coepikaiieit Bepuabl A1,A2,Az;
8) paccrosiHue oT BepiuHbl As 10 TIOCKOCTH Ar,A2,Az.
2. laHo ckansipHoe moie U = U(X,y). Tpebyercs:
1) cocraBuTh ypaBHEHUE JIMHUU YPOBHS U = C U TOCTPOUTH ATy JIMHHIO;

2) B TOYKe A HAWTH IPAJUEHT M IPOM3BOIHYIO 10 HanpasieHuto Bektopa AB ;
3) B TOUKe A4 MOCTPOUTH KACATCIIbHYIO U HOPMAJIb K JIMHUHW YPOBHS, IIOJTYYHUB UX YPABHCHUS.
U=x%+4y? + 4x + 4y, C=13, A(l, -2), B(2, 4).

<

3. Pa3noxuth ¢pyHKIMIO '®=7] 2 B PAZLTIO CTENEHAM X .
4. Tpu cTpenka CTpENsioOT MO Leidd. BeposTHOCTH mNomajaHus B LEidb NEPBBIM, BTOPBIM, U

TPETbUM CTpeIKoM paBHBI cooTBeTCTBeHHO 0.7, 0.8 m 0.9 . Onpenenuts BEpOATHOCTh, YTO B
1eJIb TIOMA/IaeT TOJIBKO OJUH U3 CTPEIKOB.

11. YueOHO-MeTOANUYECKOE O00ecneuyeHne TUCIUILINHBI

11.1. PekomenayeMasi JuTeparypa
1. UBneBa, A. M. JluneiiHas anreOpa. AHanuTHYECKass TeoMeTpus : ydeOHoe mocodue / A. M.
Wenesa, I1. U. [lpunyukas, U. 1. Yepasix. — 5-¢ u3za. — HoBocubupck : HoBocubupckuii
roCyJapCTBEHHbIN TexHUUeckuil ynuBepcutet, 2019. — 183 ¢. — ISBN 978-5-7782-3868-8. —



Texkcr : anexkrponnslit // Ludposoit oopazosarensHbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/98793.html (mara ob6pamenus: 19.11.2022). — Pexum goctyma:
JUJISL aBTOPU3HUP. TI0JIH30BATEIICH

2. KymukoBa, H. A. Jluneiinas anrebpa. AHamutuueckas reoMmerpus. JuddepeHnumanpHoe u
WHTETpalibHOE ucuncienus. uddepeHnnanbapie ypaBHEHUS ;| y4eOHO-METOMYECKoe mocodue /

H. A. KynukoBa, O. B. ®aneeBa. — Camapa : Camapckuil rocyJapCTBEHHbIH TEXHUYECKHI
yauBepcutetr, ObC ACB, 2019. — 86 c¢. — Teker : saekrponHsii // IludpoBoii
00pasoBaTenbHbBIN pecypc IPR SMART : [caiiT]. — URL:

https://www.iprbookshop.ru/105212.html (mata obpamenus: 19.11.2022). — Pexum goctyma:
JUTsL aBTOPU3UP. TIOJIb30BaTENEH

3. Hexensckas JILLA. [uddepeHnuanbHbie ypaBHEHUS TIEPBOTO M BBICHIMX IOPSIKOB
[DnexkTpoHHBIN pecypc|: yueOHoe mocobome/ Hexenbckas JILA.— DIeKTpoH. TEKCTOBBIE
nanabie.— Tomck: M3aaTenbcTBO TOMCKOTO rocy1apcTBEHHOTO yHUBepcuTeTa, 2022.— 154¢c.—
Pexxum noctyma: https://ipr-smart.ru/125529 — IPR SMART, no napoJito

4. Marematnueckuii aHanu3 W AuddepeHuanbible ypaBHEHMs. 3aJayd W YIPaKHEHUS :
yaeOHoe nmocobue / B. B. Bmacos, C. 1. MutpoxuH, A. B. Ilpomkuna [u ap.]. — 3-e u3m. —
Mocksa : UnTeprer-YHuepcurer Mudopmanumonnsix Texuomoruit (MHTYUT), Ai Ilu Ap
Menua, 2020. — 375 ¢. — ISBN 978-5-4497-0657-7. — Tekct : anexrponHsiid // LludpoBoit
00pa3oBaTEIIbHBIN pecypc IPR SMART : [caitT]. — URL.:
https://www.iprbookshop.ru/97549.html  (mata o6pamenus: 19.11.2022). — Pexum gocryma:
JUJIs aBTOPU3HUP. TI0JIH30BATEIICH

5. bypoB, A. H. Marematnueckuii ananu3. llpukiagHple 3amadd : y4eOHO-METOIUYECKOE
nmocoobue / A. H. Bbypos, H. TI. BaxpymeBa. — HoBocubupck : HoBocubupckuii
roCyJapCTBEHHBIN TeXHUYeCKHi yHuBepcuteT, 2018. — 79 ¢. — ISBN 978-5-7782-3649-3. —
Tekcr : anextponuslit / [{udposoit odpazoBarensubiii pecypc [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/91388.html (mata obpamenus: 19.11.2022). — Pexum goctyma:
JUISL aBTOPU3UD. NTOJIb30BaTENEH

6. Maremaruueckuii aHanu3. KpuBoiMHEWHbIE M TMOBEPXHOCTHBIE MHTErpajibl. DIEMEHTHI
teopun moJyigs. COOpHUK WHAMBUIYATBHBIX 3aJaHUN : ydeOHoe mocobue / coctaButenu ['. B.
Henoru6uenko [u mp.], mox penakiueii I'. B. Henoru6uenko, O. B. Illepemer. — HoBocubupck
: HoBocmOupckwii rocy1apcTBeHHBIN TeXHUYeckuid yHuBepeutet, 2019. — 71 ¢. — ISBN 978-5-
7782-3996-8. — Texct : snextpoHnHsIii / Lludposoii odpazoBatenbubiii pecypc [IPR SMART :
[caitT]. — URL: https://www.iprbookshop.ru/99188.html (mata obpamenus: 19.11.2022). —
Pexxum noctyna: st aBTOpU3UP. MOJIb30BATENEH

7. Jluxaues, A. B. BBeneHnue B TeOpHio BEpPOSITHOCTEN M MATEMATHYECKYIO CTATUCTHUKY : yueOHOe

nocobue / A. B. JluxaueB. — HoBocubupck : HoBocubupckuii rocy1apcTBEHHBIN TEXHUUYECKUN
yauBepcuret, 2019. — 102 c¢. — ISBN 978-5-7782-3903-6. — Tekct : 3IeKTpOHHBIA //
[MudpoBoit  obpazoBatenbhbiii  pecypc [PR SMART :  [caiéit] —  URL:

https://www.iprbookshop.ru/98696.html (mara ob6pamenus: 19.11.2022). — Pexum moctyma:
JUIsL aBTOPU3UP. TI0JIb30BaTENEH

8. Mexennas, H. M. OCHOBBI TeopuHM BEpOSTHOCTEH W MAaTeMaTHYeCKOH CTaTHCTUKU.
Marepuansl Ui HOATOTOBKA K CEMHUHAPCKUM 3aHATUSAM : ydeOHO-MeToauueckoe nocodue / H.

M. Mexennas, 1. A. PynakoB. — MockBa : MOCKOBCKHI TIOCYAapCTBEHHBIM TEXHUYECKUN
yauBepcuteT umenn H.D. baymana, 2018. — 120 c. — ISBN 978-5-7038-4917-0. — Tekcr :
anektponabld // Lludposoit obOpazoBarenvhbiii pecypc IPR SMART : [caiit]. — URL:

https://www.iprbookshop.ru/110783.html (mara obGpamenus: 19.11.2022). — Pexxum goctyna:
JUISL aBTOPU3UD. MOJIb30BaTENEN

9. CepebpsixoB A.B. Beenenuwe B Teopuio rpacdoB: Yued. mocobue / A.B.CepeOpsikoB. —
Caparos: Capar. roc. TexH. yH-T, 2009. — 36 c. — ISBN 978-5-7433-2082-0 URL.:
http://techn.sstu.ru/new/SubjectFGOS/InsertStatistika.aspx?ldResurs=6260&rashirenie=doc
(mara obOpamenus: 26.08.2022). — Pexxum goctyna: 1yt aBTOPU3UP. TOJIb30BaTeNeH



https://www.iprbookshop.ru/98793.html
https://www.iprbookshop.ru/105212.html
https://ipr-smart.ru/125529
https://www.iprbookshop.ru/97549.html
https://www.iprbookshop.ru/91388.html
https://www.iprbookshop.ru/99188.html
https://www.iprbookshop.ru/110783.html
http://techn.sstu.ru/new/SubjectFGOS/InsertStatistika.aspx?IdResurs=6260&rashirenie=doc

10. Cepebpsixos A.B. DieMeHTapHBIl Kypc MaTeMaTHYeCKOW IOTMKM: ydeb. mocodue /
A.B.CepebpsixoB — Capartos, Capar.roc.texH.yH-T, 2011. 32 c. URL:
http://techn.sstu.ru/new/SubjectFGOS/InsertStatistika.aspx?IdResurs=8119&rashirenie=doc
(mara obpamenus: 26.08.2022). — PexxuM goctymna: Jyisi aBTOPU3UP. MOIb30BaTEICH

11. Wccnenosanue omnepaumii. M36pannbie raBbl: yueG. mocobue / A.B. Kprichko,
A.B. Cepebpsikos, FO.H. Harap. Capatos: Capar.roc. TexH. yH-T, 2014. 52 c. ISBN 978-5-7433-
2764-5 URL.: http://techn.sstu.ru/WebLib/22376.pdf (gara obpamienus: 26.08.2022). — Pexum
JIOCTYTIA: JIUIsl aBTOPU3UP. TIOJIB30BaTENeH

12. CepebpsikoB A.B. DneMeHTH KOMOMHATOPHOTO aHAJIM3a B 3a7a4aX TEOPHUH BEPOSTHOCTEH U
MOJIENISIX CITydaiiHbIX TpadoB: yueOHoe nmocodue / A.B.Cepebpsikos, B.B.Hosuxos, FO.H.Harap.
— Ourensc: U3n-Bo OTU (dbumman) CI'TY umenu [Narapuna FO.A., 2019. 52 c. ISBN 978-5-
9907991-9-6 URL: http://techn.sstu.ru/\WebLib/30297.pdf (mara obOpamenus: 26.08.2022). —
Pexum noctyna: ast aBTOpU3HP. MOJIb30BaTENeiH

11.2. Ilepuoguveckue u3IaHus
He ucnonvzyromes

11.3. HopMaTHBHO-NIPaBOBbIe AKTHI U HHbIE MPABOBbIE JOKYMEHTHI
He ucnonvzyromes

11.4 llepeyeHb 31eKTPOHHO-00Pa30BaTEJIbHBIX PECYPCOB

1. VYueOGHo-MeTOAMYECKHME MaTepuaibl MO JUCHUIUIMHE «MaTteMatukay
(anexkTpoHHBIN 00pa3zoBaTenbHbIN pecypc pazmenied B MOC DTU (punman) CI'TY
MMEHU I"arapuna I0.A.
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=35 )

2. Car OTU  (bwmman) CI'TY wumenu Tarapuna HO.A.
http://techn.sstu.ru/node.aspx?cd=136

11.5 D1eKTPOHHO-0MOJIMOTEYHbIE CUCTEMbI

1. BBC «IPRbooks» https://www.iprbookshop.ru

2. OBC «JIanw» https://e.lanbook.com

3. OBC «elibrary» https://elibrary.ru

4. 9bC «KOHCVYJIbTAHT CTYAEHTA» https://www.studentlibrary.ru

11.6. Pecypchl HH(POPMANMOHHO-TEIEKOMMYHUKAIMOHHON  ceTH
«AnTepHET»

1. https://openedu.ru - HarroHaIbHBIH TPOEKT OTKPHITOTO 00pa30BaHHS

2. https://demonstrations.wolfram.com - Wolfram Demonstrations Project

11.7. IleuaTHbIE U JIEeKTPOHHBIE 00pa3oBaTe/ibHbIE pecypchl B hopmax,
aJaNTHPOBAHHBIX /UIS CTYJAEHTOB C OrPAHWYEHHBIMH BO3MOKHOCTSIMH
310POBbS (IJIA TPYNII M MOTOKOB ¢ TAKUMH CTYACHTAMM)

1. ApantupoBanHas Bepcuss ObBC  «KoOHCynbTaHT —CTyaeHTa», I
WCIIOJIb30BAaHUSl HHBAIMUJAMU M JIMIAMUA C OrPAHUYEHHBIMU BO3MOXKHOCTSIMU
3JI0pPOBbSI


http://techn.sstu.ru/new/SubjectFGOS/InsertStatistika.aspx?IdResurs=8119&rashirenie=doc
http://techn.sstu.ru/WebLib/22376.pdf
http://techn.sstu.ru/WebLib/30297.pdf
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=35
http://techn.sstu.ru/node.aspx?cd=136
https://www.iprbookshop.ru/
https://e.lanbook.com/
https://elibrary.ru/
https://www.studentlibrary.ru/
https://openedu.ru/
https://demonstrations.wolfram.com/

Oobyuarowuecs u3z uucia uneanudos u auy ¢ OB3 obecneyenvl neuamuvimu u
(unu)  INEKMPOHHLIMU — 00pPA30BAMENbHLIMU — pecypcamu 6  ¢hopmax,
a0anmupoBaHHbIX K 02PAHUYEHUSIM UX 300PO08bAL.

12. NudopManmuOHHO-CIIPABOYHbIE CHCTEMbl M NPOodeCcCHOHAJIbHbIE
0a3bl JaHHLIX

OOGyuaronuMcst obecrieueH A0CTyn (yIalleHHBIH JOCTYI), B TOM 4YHCIIE B
cilydae IPUMEHEHUS AJIEKTPOHHOTO 00yUYEHHS, TUCTAHITMOHHBIX 00pa30BaTEIIbHbBIX
TEXHOJIOTHHA, K COBPEMEHHBIM MNpodeCcCHOHATBHBIM 0a3aM  JaHHBIX W
WH()OPMAITMOHHBIM CITPABOYHBIM CHCTEMaM.

12.1 IlepeyeHb MHPOPMALMOHHO-CIIPABOYHBIX CHCTEM
1. CnpaBounas npasoBas cuctema «Koncymnbrant [Lmrocy.

12.2 Ilepeyennb npodeccHOHAIBHBIX 023 JaHHBIX
1. https://openedu.ru - HaroHa IbHBIH IPOSKT OTKPHITOIO 00pa30BaHHS
2. https://demonstrations.wolfram.com - Wolfram Demonstrations Project

12.3 Ilepeyenb MHGPOPMALHOHHBIX TEXHOJIOTMi, HCNOJb3yeMbIX NPHU
OCYLECTBJICHMH 00pa30BaTeJIbHOI0 MpouLecca IO JUCHUIIMHE, BKJIKOYAS
nepevyeHb MPOrpaMMHOIO0 ol0ecredeHnst

OOGpazoBaTenbHBIM MpoleCC MO IUCHUIUIMHE o0OecredeH HeOoOXOIUMbBIM
KOMIUIEKTOM JIMLIEH3MOHHOTO M CBOOOJHO pacHpOCTPaHSEMOro MPOrpaMMHOIO
obecricueHus, B TOM YHCJIE€ OTCYECTBEHHOIO IPOU3BOJACTBA  (MOUICKUT
OOHOBJICHUIO TTPU HEOOXOTUMOCTH).

1) JluneH3noHHOE POrpaMMHOE 00ECIIeYeHUE

omeparronHas cucrema \Windows-7

2) CB00OAHO pacIpOCTPaHIEMOE IPOrPAMMHOE 00€CIICUCHHE

nakeT opucHpix npunoxenuit LibreOffice 7.4.0

Kaxnprii  oOyuarommiics B TEUYEHHE BCEero mnepuoja OOydeHHUs
o0ecrieunBaeTCs WHAWBHIYATbHBIM HEOTPAHWMUYEHHBIM JOCTYIIOM K AJIEKTPOHHO-
OMOMMOTEYHON CcHUCTEME M DJIEKTPOHHOM WH(MOPMAIMOHHO-00pa30BaTeIbHON

cpere.

13. MaTepuaibHO-TeXHHYECKOe OOecrieueHmne

Vuebnas ayoumopus ona npogedenus 3aHAMULL 1eKYUOHHO20 MUNa

YKOMILUIEKTOBaHA  CICIUATM3UPOBAHHONW MEOENbI0 M TEXHUYECKUMH
cpenctBamu o0yuenus: 20 cronos, 40 cTynbeB; pabouee MECTO MpernoaaBaTes;
MapkepHasi Jocka; npoektop BENQ 631, crauroHapHblii TPOSKIIMOHHBIN SKpaH,
cucTeMHBIN OsIoKk (Atom2550/41'6/500, kmaBuatypa, MBIIIb) TOIKIIOUYCHHBINH B
CeTh C BBIXOZOM B MHTEpHET M mOCTynmoM B MHGOPMAIMOHHO-00Pa30BaATEIHHYIO
cpeny OTU (¢unmuan) CI'TY wumenu Iarapuna 1O.A., ydeOHO-HarJsaHbBIC
nocoOusi, o0ecneyrBarolMe TeMaTHYeCKUe WUTFOCTPALK 1o paboyeil mporpamme
JUCUUTUTUHBI.


https://openedu.ru/
https://demonstrations.wolfram.com/

Vuebnas ayoumopusi 0na nposedenus 3aHAMUN NPAKMUYECKO20 MUNA,
meKywe2o KOHMpPONS U NPOMEN}CYMOUHOU ammecmayuu, 2pynnosvix U
UHOUBUOYATLHBIX KOHCYIbMAYUll

YKOMIUIEKTOBaHA  CHNENMATM3UPOBAHHON MeOeNbl0 M TEXHUYECKUMHU
cpenctBamu o0yuenus: 20 cronos, 40 cTynbeB; pabouee MECTO IMpenojaaBaTes;
MYJIbTUMEIUMHAS ~ JOCKA; npoektop BENQ 631, cucremubiii 0110k
(Atom2550/41'6/500, kiaBuatypa, MbIIIb), TOJAKIIOUYCHHBIA B CETh C BBIXOJOM B
Wutepuer u goctynoM B uH(MOpMannoHHO-oOpa3oBaTenbHylo cpeny OTU
(pumman) CI'TY wumenun Tarapuna FO.A., ydeOHO-HArIsIAHBIE MOCOOUS,
o0ecrieunBaOIIUe TEMaTUYECKUE WUTIOCTpalM 1o paboyelt  mporpamMme
JUCITUTITHBI.

Pabouyro mporpamMmy cocTaBuI /A.B. CepebpsikoB




14. JlonoiHeHnsi U I3MEHEHUA B padoyeil mporpamme

Pabouas mporpamma nepecMoTpeHa Ha 3ace1aHuu Kadeapsl
« » 20 roja, mpoTokos Ne

3aB. kadenpoit / /

BHeceHHbIe U3MEHEHHUs YTBEPKIeHbI Ha 3acenannn Y MKH
« » 20 _ ropma, mpoTokoa Ne
[Ipencenarens YMKH / /




