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PaccmoTpena u omoOpeHa Ha 3aceJaHMM METOJIUYECKON KOMHCCHU MHCTHTyTa MEXaHHM3allud U
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ITporoxosn yueHoro coseta uHctuTyTa Ne® ot «25» anpens 2024 rona



1 IlepeveHb MJIAHMPYEMBbIX Pe3yJbTATOB 00yUeHHS M0 JUCHUIINHE, COOTHECEHHBIX C
IJIAHMPYEMbIMH pe3yJIbTaTaMH 0CBOEeHUsI 00pa30BaTeIbHON NMPOrpaMMbl

B pesynpTaTe OCBOCHHS OCHOBHOH TMpodeccHoHaTbHOW 00pa30BaTEILHON MPOTrpaMMBbI
(OITOII) mo wanpasienuto nmoaroroBku 20.03.01 TexnocdepHas 6e301MacCHOCTh, HANMPABICHHOCTh
(mpounp) «llokapHass M TPOMBIIIICHHAs O€30MacHOCTh B YPE3BBIUANHBIX CHTYaLUAX»,
oOyuaromuiics o quctuminHe «MaTemaTukay JOJHKEeH OBJIaJIeTh CIEAYIOIUMU Pe3yIbTaTaMu:

Kox naaukaropa Ilepeuens mIIaHUPYEMBIX
Al HEL p Nuaukatop 1ocTHXREHUS P Py

JOCTHIKXCHUA PE3YJIbTATOB O6yLI€HI/I5I 10
KOMIICTCHIIM
KOMIICTCHIIM U JUCLHUITIIINHC

OIIK-1. CriocoOeH y4YuThIBaTh COBPEMEHHBIE TEHICHIIMM Pa3BUTHS TEXHUKH W TEXHOJIOTHH B
obrmactT TeXHOCPEpHOH OE30MaCHOCTH, W3MEPUTEIHLHOWM W  BBIYMCIUTEIBHON TEXHUKH,
MH(OPMALIMOHHBIX TEXHOJOTUN MpPHU PEIIeHUH TUIOBBIX 3ajad B 00JiacTU MpodecCHOHANbHOM
JESTEIIbHOCTH, CBSI3aHHOW C 3allMTOM OKPYKAIOIIEH cpelbl W oOecreueHueM Oe30MacHOCTH
YeloBeKa

OIIK-1.4 OIIK-1.4  Cnocoben  pewarTh | 3HATh: OCHOBHBIE 3aKOHBI
TUIIOBBIE 33]]a4K1 MaTeMaTHKH, B o0Beme,
poecCHOHATEHON NEATETHbHOCTH | HEOOXOTUMMOM UL pELICHUS
CBA3aHHOMN c 3alUTON | TUMIOBBIX  3aga4y B o0iactu
OKpY>KaIoIIen Cpelbl 1 | 0€30MaCHOCTH  TEXHOJOTUYECKHX
obecrnieueHneM 0€30MacHOCTH | MPOIIECCOB U MPOU3BOICTB
YeJIoBE€Ka HA OCHOBE 3HAHUM | YMeTh: IPUMEHITh  OCHOBHBIC
OCHOBHBIX 3aKOHOB | 3aKOHbl MAaTEeMaTUKU [JIsl PELICHUS
MaTeMaTHYECKUX, TUMOBBIX  3a7ad B oOJactu
€CTECTBEHHOHAYyYHBIX U  00ImIe | 6e30MacHOCTH  TEXHOJIOTUYECKUX
npodecCHOHATBHBIX AUCIHILINH. MIPOIIECCOB U NMPOU3BO/JICTB

Baaners: HaBbIKAaMH
WCIIOJIb30BAaHUSI OCHOBHBIX 3aKOHOB
MaTeMaTUKU JUIsL  pelleHus
TUMOBBIX  3a7ad B oOjactu
0€30MacHOCTH  TEXHOJIOTUYECKUX
MIPOIIECCOB U MPOM3BOJICTB

2 Mecro gucuuniannsl B crpykrype OITIOII BO

JlucuMmimHa OTHOCHUTCA K 00s3aTeNbHOM 4YacTU (K 4acTd, (GOpMUPYEMOW ydaCTHUKAMU
oOpa3oBaTeNnbHBIX OTHOMIEHMH) Onoka 1 «/ucuuruinuel». M3yuaercs B 1-4 cemectpax, Ha 1-2
Kypcax Mpy OYHOM U 3a04HOM opMax 0OydeHHUs.

N3ydeHne IUMCHUIUIMHBI IpEAINoyiaracT MPEJBApUTEIbHOE OCBOEHHE UIIKOJBHOIO Kypca
MaTeMaTHUKH.

JlucumiimHa SBJIIETCS OCHOBOIIOJIArarollel, NpU M3YYEHUHM CIEIYIOIIMX IUCLUIUINH
yuebHoro miaHa: KommbroTepHas uHxkeHepHas rpaduka, IlpukiagHas cTaTucTHKa M aHAIU3
JAaHHBIX.

3 O0beM MCUMIUIMHBI B 3a4Ye€THBIX EIUHUIAX C YKa3aHHEM KOJIH4YecTBa
aKaJeMH4YeCKHX YacoB, BbIIEJEHHbBIX HAa KOHTAKTHYW PpadoTry o0y4yawiuuxcsi ¢
npenoaasarejgeM (M0 BHAAM Y4YeOHbIX 3aHATHH) M HAa CAMOCTOAITEJIbHYH padoTy
o0yJaromuxcs

OO6m1ast TpyI0eMKOCTh TUCIUIUTMHBI COCTABISET 12 3a4eTHBIX equHuI (3.€.), 432 Jaca.



Tabmuma 3.1 - Pactipenenenue GpoHIa BpeMeHH 110 CEMEeCTpaM U BUJIaM 3aHSTHIA, B yacax

Ounoe o0yueHue 3aounoe
o0ydeHue
By yueOHBIX 3aHATHIA I Il - v I I II II
oS | CEMECT | cemectp | ™M | Coooum | Cocomn | Cose | Cacen
P p P 1 2 wal | 2
KonrakTHasi pa6oTta
00y4aroIUXCcs ¢ MpenogaBaTesieM 51 53 35 69 13 9 7 9
(Bcero)
B TOM YHUCIJIE:
- JICKIIMH, J9ac 16 18 16 34 4 2 2 4
B TOM YHCJIE€ B BUJIE PAKTUYECKOM
MOATOTOBKHU (ITPU HAJIMYUH), YaC 0 0 0 0 0 0 0 0
- IPaKTUYECKUE 3aHSTHS, Yac 34 34 18 34 8 6 4 4
B TOM YHUCJIC B BUJIE MPAKTUIECKOM
MOATOTOBKHU (IIPH HAJIMYHUH ), Yac 0 0 0 0 0 0 0 0
- 3a4eT, Jac 1 0 1 0 1 0 1 0
- BK3aM€EH, Jac 0 1 0 1 0 1 0 1
CamocrosiTesibHas padoTa 57 55 37 75 | 131 | 99 | 65 | 99
o0yuyawmuxcs (Bcero, 4ac)
B TOM YHCIIE:
-IIOJrOTOBKA K MPAKTHYECKUM
3aHATUSIM, Yac 15 20 10 29 50 40 20 | 40
- paboTa ¢ TecTaMu U BOIIPOCAMHU
JUIST CAMOITOITOTOBKH, Jac 15 17 10 28 54 41 20 | 41
- IOATOTOBKA K 3a4€TYy, 4ac 27 0 17 0 27 0 25 0
- IOJITOTOBKA K 9K3aMEHY, Yac 0 18 0 18 0 18 0 18
OO0mas Tpy10eMKOCTh yac 108 108 72 144 | 144 | 108 | 72 | 108
3. €. 3 3 2 4 4 3 2 3

4 CopepxaHue TUCHHUINVIMHBI, CTPYKTYPHPOBAaHHOE 110 pa3lejiaM U TeMaM € YKa3aHHeM
OTBE/ICHHOI0 HA HUX KOJMYeCTBA aKa/JleMHYeCKHUX YaCOB ¥ BUAOB YUeOHbIX 3aHATHI

Tabnmuna 4.1 - Pa3gensl AMCUMIUIUHBI M TPYAOEMKOCTh MO BHUJAM YY€OHBIX 3aHATUN (B

AKaICMHUYCCKUX I-IE].CE].X)

No Paznen qucuumimnbl Bunpl yue6HO paboThI, BKIIFOYAsi CAMOCTOSATEIBHYIO PaboTy
TeM CTYJICHTOB U TPYJOEMKOCTh
BI JIEKITIH MPaKTHYECKHE BCETO CaMOCTOATEIIbHA
3aHATUSA ayJIMTOPHBI s
X pabora
4acoB
OYHO| 3a04YH| OYHO| 3a0YHO | OYHO| 3a04YH| OYHO | 33a0YHO
0 0
1 | OnemeHTsl JUHEHHOW H| § 2 10 2 24 4 15 30
BEKTOPHOU areOpsl
2 | Ananutudeckas reomeTpus | 8 2 8 2 24 4 15 30
Ha  TUIOCKOCTH H B
MIPOCTPAHCTBE
3 | BBeneunue B ananus 8 1 14 2 24 3 15 30




4 | UuTerpanbHOE UCUUCICHHE | 8 1 16 2 24 3 15 40
byHKIII OJTHOM
HE3aBHCUMOM MEPEMEHHOI
5 | KoMiiekcHsle yucna 6 6 2 12 3 20 40
6 | ®yHkuUH HECKOJIBKUX| 6 12 2 18 3 20 25
IIEPEMEHHBIX
7 | UucnoBble psibl 8 12 2 20 3 15 30
8 | duddepenunanpusie 6 12 2 18 3 15 30
yYpaBHEHHUS
9 | Teopuu BeposiTHOCTEN 6 14 2 20 3 15 30
10 | OcHOBBl MaTeMaTHyeckoil| 6 12 2 18 3 20 30
CTaTUCTHUKH
Hroro | 70 12 132 20 202 | 32 185 325
Tabmuna 4.2 - ConepkaHne TUCHUILTUHBI, CTPYKTYPHPOBAHHOE IO pa3/ie]aM U TeMaM
Bpewms, ak.yac
(04HO0/3209HO)
OYHO 3204HO
B TOM B TOM
No Coneprxanue pasjena (TeMbl) qucie B IHuCIIC B
- JIUCIIATLITUHBI (opme dopme
PaKTUYECK IpaKkTUyec
BCETO on BCETO KO
HOJrOTOBK MOJIrOTOBK
U "
(mpu (mpu
HaJIMYUN) HAJIUYUN)
1 Paznes 1. DieMeHTBI IMHEHHOM M BEKTOPHOM aaredpbl
Jlexyuu
1.1 | OcHOBHbIE MOHATHUS JTUHENHOMN anreOpsl. 2 0 1 0
Marpunpsl. Onpenenutenu. OOparHas
MaTpHUIIa.
1.2 | Onpenenutenn. OOpaTHass MaTpHLa. 2 0 0 0
Panr maTpunsl
1.3 | Cucrembl JIMHEHHBIX anreOpanyecKux 2 0 1 0
YpaBHEHUN
1.4 | OcHOoBHBIE MTOHSTHS BEKTOPHOM 2 0 0 0
anreOpel. JleHcTBUS HaJ BEKTOpaMH.
CkansipHOE, BEKTOPHOE M CMELIaHHOE
MIPOU3BEICHUS
Ilpakxmuueckue pabomol
1.5 | Marpuupl. [elicTBus Hax MaTpuiaMu. 2 0 1 0
1.6 | Onpenenurenn 2-ro u 3-ro MopsAKa. 2 0 0 0
CriocoObl BBIYUCIEHHS OIpeaenuTenei
U OOpaTHOW MaTpHUIlbl. DJIEMEHTapHBIC
peoOpa3oBaHus U UX NMPUMEHEHUE Jis
HaXO0XJCHUS paHra.
1.7 | OcHOBHBIC IIOHSTHS, CBS3aHHBEIC C 2 0 1 0
CHUCTEMBI JIMHEMHBIX YpaBHEHUH.
Teopema Kponekepa-Kanemnu.
Pemenue cucrem meronamu Kpamepa u




l'aycca. MaTpuuHblii MeETOJ pelIeHUs
CUCTEM

1.8

Bektopel u  JOEWCTBUA € HUMH. 2
Koopaunatasle  oprtel.  Pasmoxenue
BEKTOpa MO KOOPAMHATHBIM  OCSM,
KOOpJAMHaThl BekTopa. [[inuHa BekTopa.
Yron wmexnay Bekrtopamu. CkalsipHOE
IIPOU3BEJICHUE U €r0 CBOWCTBA.

1.9

BektopHoe nmpousBeneHHE U €rO0 2
cBoiicTBa. CMelIaHHOE MTPOU3BEACHUS U
ero coicrta. [Ipuiioxkenus BEKTOPHOro
Y CMELIAHHOTO IIPOU3BEICHUN

Pa3znes 2. AHaIMTHYECKAS TeOMETPHUSA HA MJIOCKOCTH ¥ B IPOCTPAHCTBE

Jlexyuu

2.1

ABanuTnueckas reoMeTpus Ha 4
1ockocT. KprBbie BTOporo nopsijaka

0

2.2

AHnanuruueckas reoMeTpHUs B 4
IIPOCTPAHCTBE

IIpakmuueckue pabomul

23

VYpaBHEHHE JIMHMM Ha  IUIOCKOCTH. 2
YpaBHeHHE  TPSIMOW  C  YIJIOBBIM
kodpdunmentom. OOmiee ypaBHEHUE
IIPSIMOM M €0 UCCIIEIOBAHHKE.

24

VYpaBHEeHME NPSAMOIL, IPOXOAALLEN Yepes 2
3aJaHHYIO TOYKYy B 3aIaHHOM
HaIlpaBJICHUU. YpaBHeHUe Iy4kKa
NPSAMBIX. VYpaBHeHHE MIPSIMOH,
MIPOXOAAIIEH uepe3 [BE  3aJaHHBIC
TouKkH. OCHOBHBIE 33J1a4M Ha MPSIMYIO.

2.5

Kpussie BTOPOIO nopsiiKa 2
(OKpYXHOCTB,  OJJUIMIIC,  Tumnepoona,
napabosa)

2.6

[IoBepXHOCTH M JIMHUU B MPOCTPAHCTBE. 2
OOmiee ypaBHEHHE TIUIOCKOCTH U €ro
HCCIENOBAHUE. Kanonunueckue
ypaBHEHUs MpPsSMOM B MPOCTPAHCTBE.
B3anmHoe pacnonoxeHue miocKocTe u
MPSIMBIX B POCTPAHCTBE.

Pa3pea 3. Beeaenue B anajau3s

Jlexyuu

3.1

MHoxecTBa. ITonsTne byHKIHN. 2
[TocnenoBarenpsHOCTH. HHcno e

3.2

[Ipenen ¢yukiuu. beckoHeyHo Mambie 2
GbyHKIIUU. DKBUBAJECHTHbIE OECKOHEYHO
Masible  ¢yHkuud.  HenpepbIBHOCTB

byHKIIN

3.3

[IpousBogHas byHKIIUU OJTHOH 2
HE3aBUCUMOM MIEPEMEHHOI.
HuddepenuupoBanue  HESIBHBIX U
apaMeTpUYECKN 3aJaHHbIX (QYHKIMH.
IIpon3BoIHbIE BBHICIINX MOPSIIKOB

3.4

Jubdepenuman byHKIHH. 2




HccnenoBanue (yHKIMA TPH TTOMOIIH
IIPOU3BOJHBIX

IIpaxmuueckue pabomol

3.5

MHuoxecTBa. DineMeHTapHble (YHKIINH,
objmacTu  ompeneiaeHuss U 00JIacTH
3HA4YCHUI. IIpumepsl
OCJIEN0BATEILHOCTEN. [Ipenen
YHCJIO0BOH mociemnoBaTeIbHOCTH. UKCiIo
e

2

3.6

[Ipenen ¢ynkuun. OAHOCTOPOHHUE U
JIBYCTOPOHHHE TIpenesbl. beckoHedHo
MaJible GbyHKIHH. OKBHUBAJICHTHO
OCCKOHEYHO MaJibie byHKIHH.
HenpepeiBHOCT,  QyHKIMU.  Touku
pas3pbiBa U UX Kjaccu(uKaus

3.7

[IpousBogHass CyMMmbl, TPOHU3BEACHUSA,
YacTHOTO, CJOXXHOW W oOpaTHOM
GbyHKIUH. Huddepenuupoanme
GyHKIUH, 3aJaHHBIX [TapaMEeTPUUECKH U
HESIBHO. [IpousBoaHbIe BBICIIINX
MOPSIAKOB

3.8

[TonstTne muddepernmana QyHKIHHA
olHOW mepeMeHHOU. [IpubmmxeHHOE
BBIYUCIICHHE c HOMOUIbIO
muddepennmana. IlpaBuno Jlomurans.
DKcTpeMyM byHKIUN OJIHOM
nepemMeHHon. [locraroyHoe  ycioBHe
cBo3pactaHus (yObIBaHMs) QYHKIMH Ha
UHTEpBAJIE.

3.9

Beinyxuibie (BoruyTbie) pyHKUIMN OJHON
IIEPEMEHHOM. Heo0Oxonumoe 51
JOCTaTOYHOE  YCJOBHE  BBIMTYKIOCTH
(BOrHYTOCTH). Touka neperuoa.
HeobxoanMoe u TOCTaTOYHOE YCIOBUS
TOUKM Tepernba. BeprukanabHble U
HEBEPTUKAIBHBIE ACHUMIITOTHI Tpaduka
byHKIIUU OJTHOM NEPEMEHHOII.
Uccnenosanue byHKIIIT OJTHOM
MIEPEMEHHOH ¢ UCIOIb30BAaHUEM IEPBOM
W BTOPOW TMPOW3BOJHBIX U TIOCTPOCHHE
ee rpapuka

Paznen 4. UnTerpajibHoe ucuncjieHe GyHKIUi 0IHOH He3aBUCUMOM NepeMeHHOM

Jlexyuu

4.1

IlepBooOpazHass ¥ HeoIpeeNeHHbIN
uHTerpan. OCHOBHBIE TOHATHS U
CBOICTBA. Henocpencreennoe
uHTerpupoanue. OCHOBHBIE METObI
WHTETPUPOBAHUS

4

0

0

4.2

WNHTterpupoBanne
npo0eit

palrOHAIbHBIX

4.3

OnpeneneHHbIn
I'eomeTpuyeckoe

UHTErpaJl.
MIPUIJIOKEHNE




| onpenenenHoro nuTErpana

IIpaxmuueckue pabombl

44

[lepBooOpazHass W  HeompeneIecHHBII
WHTETrpall. OcHOBHBIE METO/IbI
UHTErpUpOBaHusl  (HEMOCPEICTBEHHOE,
3aMEHOM MePEMEHHOMN U 0 YaCTsM).

4

4.5

HNHTerpupoBanne mpocTermx Apooei.
WNurterpupoBanue palMOHAIbHBIX
npoOei

4.6

OnpeneneHHblii  uMHTErpan.  3aMeHa
nepeMeHHON u dopmyna
HUHTCTpHUPOBAHUA 110 qacTiaM JII
OIIPEETICHHOT0 MHTErpaa.

4.7

I'eomerprueckoe IIPUWIOKEHUE
OIpeJIeIEHHOr0 HHTErpaia

Pa3pen 5. KoMmmiekcHbIe YHCJIa

Jlexyuu

5.1

Komimekcurie YyHca, OCHOBHBIE
noHsATus. JlelcTBUs HaJ KOMIIJIEKCHBIMHU
YHCIaMU.

IIpakmuuecxue pabomul

5.2

KommiekcHbie qucia, OCHOBHBIE
TIOHSATHSL. I'eomeTpuueckoe
M300paKeHNEe  KOMILJIEKCHBIX  YHCE.
q)OpMI)I 3alIlMCul KOMIIJICKCHBIX YHUCCII.
JlelicTBus Ha/l KOMIIEKCHBIMU YUCIIAMHU

6

Pa3nes 6. DyHKIIMM HECKOJIbKHX NepeMeHHbIX

Jlexyuu

6.1

OyHKIUU JBYX HEePEMEHHBIX.
OcHoBHbIe TOHATHA. [IpOM3BOAHBIE U
muddepeHmansl GyHKIME HECKOIBKHX
MIEPEMEHHBIX

4

6.2

OKcTpeMyM byHKIMK IBYX
MEPEMEHHBIX. HaubGonbiee u
HauMEHblIee 3HAYeHUs (YHKIUM B
3aMKHYTOM 00acTu

IIpakmuyeckue pabomul

6.3

[TonsaTne byHKIIUN HECKOJIBKHMX
nepemeHHbIX. Ilpegen ¢yHkuuum B
Touke. YacTHble Mpon3BoAHbIE. [10oHbBIN
muddepeHmman.

2

6.4

HuddepeHunpoBaHre  CIOXHBIX U
HESIBHBIX (GyHKIMHA. YacTHble
Mpou3BOJHBIE U JauddepeHImansl
BBICIIMX MOPSAKOB.

6.5

DKcTpeMyM byHKIUU JIBYX
IIEPEMEHHBIX. Heo6xoaumoe u
JIOCTaTOYHOE YCJIOBUS IKCTPEMYyMa.

6.6

Haubonbiiee 1 HauMeHbIllee 3HAYCHUS
(GhyHKIMH B 3aMKHYTON 00J1aCcTH

Pasznea 7. Uncaosble psiibl




Jlexyuu

7.1.

OcHOBHBIE TIOHATHUA. HeoOXoauMBII

IIPU3HAK CXOIUMOCTH

2

7.2.

I[OCT&TO‘IHBIG IMPU3HAKHU CXOOAUMOCTHU
3HAKOIIOCTOSAHHBIX PAJ0B

4

7.3

3HaKo4YepenyIoLmecs u
3HAKOIICPEMECHHBIC PSIJIbI

2

IIpakmuueckue pabomol

7.4

OcHoBHBIE TOHATHA. HeoOXomuMBbIA
MPU3HAK CXOJIUMOCTH. Pan
reoOMETPUYECKOM MPOIrPECCUM.
I"'apmoHnYecKkuii psx

4

7.5

JlocTaTouHble MPU3HAKK CXOAUMOCTH
3HAKONOCTOSIHHBIX ~ pANOB. IlpusHaku
cpaBHeHus psnoB. [Ipu3Hak [amambOepa.
PanukanbHbIi M1 HHTErpaIbHBIN TPU3HAK
Komm

7.6

3HaKoYepeayoIunecs u
3HaKonepemMeHHele  psanbl.  IIpusHak

JletiOuuIa

Pasnen 8. Iuddepennuaibubie ypaBHe

HUA

Jlexyuu

8.1

Huddepennnansubie
NIepBOTO MOPSIKA.

YpaBHEHUS

4

8.2

Huddepennnanpubie
BTOPOTO MOPSAKA.

YpaBHEHUS

2

IIpakmuuecxkue pabomul

8.3

Huddepenunanbabie yYpaBHEHUS
NIEPBOTO MOPAJKA C Ppa3JesIoUMMUCS
MIepEMEHHBIMH 17§ OJTHOPOJTHBIE.
JIuneiinble T depeHIaIbHbIe
ypaBHEHWsI, ypaBHeHUs bepHyIm.

4

8.4

JY BBICIIUX MOPSAAKOB, JOIYCKAIOIIKUE
IIOHWKECHUE IopsKa. JInnelinbie
OJIHOPOJIHBIE muddepeHnnaibHbe
ypasuenus Il nopsnka (JIOAY).

8.5

JIuneitnbie HEOIHOPOIHBIE
muddepernumanbupie  ypaBHeHus I
nopsiAKa c MOCTOSITHHBIMU
kod(ppumeHTaMin W TPaBOM YACTHIO
CIIENUAIIBHOTO BUJIA (JIHTY).

CtpykTypa 00111ero penieHus.

Pa3nea 9. Teopuu BepossTHOCTEI

Jlexyuu

9.1

OcHoBHbIe (HOPMYIIBI KOMOWHATOPUKH.
Crnyqaiiaple coObiTusi. Kiaccuueckoe u
CTaTUCTUYECKOE onpeeaeHus
BCPOATHOCTH. OcHOBHEBIE TCOPCMBI

9.2

®opmya IIOJIHOU BEPOATHOCTH.
dopmyna Beiieca. [ToBTOpEHME

HUCIBITAaHUHN B OJWMHAKOBLIX YCIIOBUAX.




9.3

Cnyyaiinple BeTWYUHBL. J[MCKpETHBIE U
HETIPEPBIBHBIE CIIyYailHble BEJIMYUHBI.
YucnoBble XapaKTEPUCTUKH CITyYalHbBIX
BEJINYUH

94

Baxwnerimue pacrpeneneHust
CIIy4allHbIX BEJIMYUH.

9.5

3aKoH OOJBIIMX YHCET

1

IIpakmuueckue pabomol

9.8

OcHoBHble (GOPMYIIBI KOMOMHATOPUKH.
Cayuvaiinsie COOBITHSL. Teopema
CIIOKEHHUS BEPOSATHOCTEN TUIS
COBMECTHBIX HECOBMECTHBIX COOBITHH.
VYcinoBHass ~ BEpOSTHOCTh.  Teopema
YMHOXEHUA BEPOSITHOCTEN JUIs
3aBHCHMBIX U HE3aBHCUMBIX COOBITHIA.

4

9.9

dopmya ITOJIHOU BEPOSITHOCTH.
dopmyia beiieca. [ToBTOpEHME
WCTIBITAHU M. Cxema bepnymnu.
[Tpubnmxennsie QopmMyiasl B cXeme
beprymn.

9.10

JluckpeTHbie u HENPEephIBHBIC
Cily4JaiiHbIe BEJIMYUHBI. OyHKIHSA
pacnpeeNeHus. OyHKIUS
pacmpeiesieHduss U €€ CBOMCTBa.
YucnoBble XapaKTEPUCTUKH CITyYalHbBIX
BEJINYMH.

9.11

Baxneiimne pacnpeneneHus
JVCKPETHBIX u HEIPEPBIBHBIX
ciy4yaHbIx — BenuuuH.  HopmanbHoe
pacupeneneHue

9.12

3akoH Oonpmmx uwucen. HepaBeHcTBO
YeOnlmiena. Hucnepcust  CpeiHETO
apu(pmMeTHyecKoro. Teopema
YeoOnieBa. Teopema bepnyinu

10

Pazgen 10. OcHOBBI MATEMATHYECKON CTATUCTUKH

Jlexyuu

10.1

I'enepanbHbIe " BBIOOPOYHBIE
COBOKYIHOCTH. DOpMBI MpencTaBiIeHUs
CTaTUCTUYECKOMN uH(pOpMaLIUH.
Uucnossle XapaKTEePUCTUKH
CTAaTHCTUYECKOI'O PaCIpeIeICHUS

4

10.2

CrarucThuueckue OLEHKH MapamMeTpoB
pacnpeneneHus. Toueunsie 5
WHTEPBaJIbHbIE OLICHKH.
JloBepUTENbHBIM MHTEPBAI UJISI OLICHKU
MaTeMaTHYEeCKOTO OXKUJTaHUS pu
W3BECTHOM U HEHU3BECTHOM o.
Pacnpenenenue CThIOJICHTA.
JloBepUTENbHBIN MHTEPBAI JUJISI OLICHKU
CPEAHEKBAAPATUYECKOT0  OTKJIIOHCHUS
HOPMAJILHOTO pacipeaesieHus

IIpakmuueckue pabomol




10.3 | I'enepanbHbIE u BBIOOPOYHBIE 4 0 1 0
COBOKYNHOCTH. DOpMBI MIpencTaBiIeHUs

CTaTHUCTUYECKOM uH(pOpMaLIUU.
Cratuctuueckoe pacnpezeneHue.
DOMIpuyecKas byHKIISA
pacnpeneneHus. YHucnosbie
XapaKTePUCTHKU CTaTHUCTUYECKOTO
pacnpeeseHus
10.4 | CraTtuctuueckue OIICHKH IapaMeTpoOB 4 0 1 0

pacnpeneneHus. Toueunsie 51
WMHTEPBaJIbHBIC OLICHKH.

JloBepUTENbHBIM MHTEPBAI Uil OLECHKHU
MaTeMaTHYECKOTO OXKUJIaHUS npu
H3BECTHOM U HEU3BECTHOM o.
Pacnipenenenne CtbrofieHTa.

10.5 | JloBepuTenbHbI MHTEpBaAN JJISI OLICHKH 4 0 0 0
CPEIHEKBaIPATHUYECKOTO  OTKJIOHEHUS
HOPMAaJIBHOTO PacCIpeaCIICHHS

5 IlepedeHb y4eOHO-METOANMYECKOr0 0O0eceYeHHus I CAMOCTOSATeIbHOH padoThl
00y4YaKOIIUXCS M0 TUCIHILINHE
1. Marematuka. Yacte 1: YueOHO-MeTOIMYecKoe Mocodue Ajsi CTYIEHTOB 3a04HON (opmbl 00y-
yennst/ H.I'. Kucenesa, A.H. 3unnarymnuna. — Kazans: M31-Bo Kazanckoro 'AY, 2017. — 88 c.
2. Maremaruka. Yactp 2. «Kommnekcueie uwncna. Psagel. Juddepennumansubie ypaBHe-
HUsD»: yaeOHO-MeToanueckoe mocodue. / A.H. 3unnarymmna, H.I'. Kucenesa, P.1. 1o6sros, E.P.
["a3u3oB. — Kazanb: M3n-Bo Kazanckoro 'AY, 2018. — 64 c. (ISBN 978-5-905201-73-8)
3. Marematuka. Yacte 3. «Teopus BeposTHOCTEH. DJIEMEHTHI MAaTEMaTUYECKOW CTATHCTHKNY:
yuebHo-MeTonudeckoe mocobue. / A.H. 3unnarynnuna, H.I'. Kucenesa, P.1. U6sToB, E.P. I'a-
3u30B. — Kazanb: U3n-Bo Kazanckoro 'AY, 2018. — 80 c. (ISBN 978-5-905201-72-1)
4. «Jluneitnas anreOpa W aHaJIUTHUECKas TeOMETpuUs»: ydueOHo-meTtoanueckoe mocodbue/ E.P. Ia-
3u3oB, P.U. U6stoB, H.I'. Kucenera, A.H. 3unnarynnuna. — Kazans: U3n-so Kazanckoro I'AY,
2019. - 64 c.
5. IlpakTukym mo nuHeiHOW anreOpe W aHamuUTHYecKod reomerpuu: npaktukym/ E.P. I'a3u3os,
A.H. 3unnarynnuna P.U., U6saroB, H.I'. Kucenera. — Kazanb: U3a-Bo Kazanckoro I'AY, 2020. — 76
c.
6. IlpakTukymM mo MaTematuueckomy aHanuzy: npaktukym/ E.P. I'a3uszos, A.H. 3unHaTymuinHa,
P.N. U6aros, H.I'. Kucenepa. — Kazanb: M3a-Bo Kazaunckoro I'AY, 2021. — 76 c.
7. Nuddepentmansupie ypaBHeHus. Psaapl: npaktukym/ E.P. T'asuzoB, A.H. 3unnarymnnuna, P.U.
HosaTos, H.I'. Kucenepa. — Kazanb: M3a-8o Kazanckoro I'AY, 2022. — 52 c.

[IpumepHas TemaTKa KypcOBBIX MPOEKTOB (padoT):
He npexgycmorpena
6 @OoHI OLIEHOYHBIX CPEACTB VISl NPOBEACHUS NMPOMEKYTOUYHOM aTTecTaluu

oﬁyqammnxca Mo JAMCHMIIJINHE

HpCI[CTaBJ'ICH B IIPUJIOKCHUH K pa6oqel71 nporpamMme IUCHUIIIINHBL «MaTremaTuka»




7 IlepedyeHb OCHOBHOI M 1ONIOJHUTEJIBHOHN y4eOHOM JUTEPATYPbl, HEOOX0AMMOM A

OCBOEHMS TMCIUIIHHBI
OcHoBHast yueOHas IuTepaTypa:

1. 3aiines, .A. Breicimas maremaruka: yueOHuk mis By3o/ M. A. 3aiiueB. — 3-¢ u3zganue. — Mo-
ckBa: [poda, 2004. — 400 c.
2. banaun, K. B. Beiciias matemaruka: yueOnux/ K. B. bangun, B. H. bameikos, A. B. Pyko-
cyeB; mox obmei penakuuei K. B. bannuna. — 2-e u3a., ctep. — Mocksa: ®JIMHTA, 2016. —
360 c. — ISBN 978-5-9765-0299-4. — Tekct: 251eKTpoHHBIN// JIaHb: 31eKTpOHHO-OUOIMOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/84348 (mara obpamenus: 15.04.2022). — Pexum
JOCTyMa: JIJIsl aBTOPU3. MOJIb30BaTeNeH.
3. bepman, I'. H. C6opHuK 3ama4 mo Kypcy MaTeMaTH4ecKoro aHanusa: yueoHoe mocobue / I'. H.
bepman. — 9-e usn., crep. — Cankr-IletepOypr: Jlans, 2020. — 492 ¢. — ISBN 978-5-8114-
4862-3. — Tekct: osnekTpoHHBIH// Jlanb: »3nexTpoHHO-OMOMMOTeuHass cucrema. — URL:
https://e.lanbook.com/book/126705 (mata obpamenms: 15.04.2022). — Pexum goctyna: sl aB-
TOPH3. II0JIb30BATEIICH.
4. bnarosz, 3. V. 3agadyHuK MO TEOPUU BEPOSITHOCTEH M MaTEeMaTHUECKOH CTaTHCTUKeE: ydyeOHOe
nocobue/ 3. Y. biaros. — 2-e uzn., ucnp. — Cankr-IlerepOypr: Jlans, 2018. — 236 ¢. — ISBN
978-5-8114-2933-2. — TekcT: 31eKTpOHHBIN// JlaHb: AIEKTPOHHO-OMOIMOTEYHAs] CHCTEMA. —
URL: https://e.lanbook.com/book/103060 (nara obpamenus: 14.04.2022). — Pexum mocryna: s
aBTOPU3. MOJIb30BATENCH.
5. Jlueummn, K. W. Kypc nuneiiHo# anreOpbl m aHanuTUdyeckod reomerpuu: ydeOHuk/ K. W.
JIuBmmu. — Cankr-IlerepOypr: Jlanps, 2017. — 508 c. — ISBN 978-5-8114-2524-2. — Tekcr:
IICKTPOHHBIN// Jlanb: JIEKTPOHHO-OMOIOTESIHAS cUcTeMa. — URL:
https://e.lanbook.com/book/93697 (matra oGpamenusi: 15.04.2022). — Pexxum noctymna: nis aB-
TOPH3. II0JIb30BATEIICH.
6. Ilpockypsikos, M. B. Coopuuk 3amau mo JuHeiHOU anredpe: yuebnoe mocodbue / M. B. Ilpo-
CKypsikoB. — 14-e u3n., crep. — Caunkrt-IletepOypr: Jlans, 2019. — 476 ¢. — ISBN 978-5-8114-
4044-3. — Tekct: oanekTpoHHBIN// JlaHb: 53nekTpoHHO-OMOMMOTeuHass cucrema. — URL:
https://e.lanbook.com/book/114701 (mata oGpamenus: 15.04.2022). — Pexum goctyna: st aB-
TOPU3. T0JIb30BaTENEH.
7. Tyran6aes, A. A. Marematuueckuii ananus: Ilpenensr: yuedHoe nocobue / A. A. Tyran6aes. —
3-e uzn., crep. — MockBa: ®JIMHTA, 2019. — 65 c. — ISBN 978-5-9765-1219-1. — Tekcr:
AIIEKTPOHHBIN// Jlans: AJIEKTPOHHO-OMOIMOTEYHAS cucrema. — URL:
https://e.lanbook.com/book/119437 (matra oOpamenus: 15.04.2022). — Pexxum nocrtyma: s aB-
TOPH3. TIOJIb30BATEIICH.

JlononHuTenbHas yueOHas IuTeparypa:
1. Kynpssues, B.A. Kparkuii kypc BbIcuieli MaTremaTuku: ydeOHoe mocoOue uis By3os/ B.A.
Kynpssues. — 7 - oe uznanue, ucnp. — Mocksa: Hayka, 1989. — 656 c. — Tekct HenmocpeacTBeH-
HBIH.
2. Kapuesckuii, E. M. Jlekuun mno nuHeiHOW anreOpe W aHAJIUTUYECKOW TeoMeTpuu: ydeOHOe

nocobue / E. M. KapueBckuii, M. M. KapueBckuil. — 2-¢ uzn., nepepab. u gon. — CaHKT-
[TerepOypr: Jlanp, 2018. — 424 ¢. — ISBN 978-5-8114-3223-3. — TekcT: 2neKTpoHHBIN// JIaHb:
ANEeKTpOHHO-OMOMMoTeunas cuctema. — URL:  https://e.lanbook.com/book/109505 (mara

obpamenus: 15.04.2022). — Pexum gocTyna: AJiss aBTOPHU3. MOJIH30BaTEICH.

3. IIpotacos, 0. M. Matemaruueckuii ananus: yuyebnoe nocodue / FO. M. IlpotacoB. — 2-e u3z.,
crep. — Mocksa: ®JIMHTA, 2017. — 164 c¢. — ISBN 978-5-9765-1234-4. — Tekcr:
AIIEKTPOHHBIN / Jlans: 3JIEKTPOHHO-OMOIHOTEeYHAS CUCTEMA. — URL:
https://e.lanbook.com/book/99976 (mara oOpamenus: 15.04.2022). — Pexum nmoctyma: s aB-
TOPU3. TI0JIb30BaTENEH.

4. Vranos, b. H. Teopus BeposTHOCTEH U MaTeMaTHYeCKasi CTaTUCTUKA: ydeOHoe mocobue / b. H.
WBanoB. — 2-¢ u3A., ucnp. u aon. — Cankr-IlerepOypr: Jlans, 2019. — 224 c¢. — ISBN 978-5-



8114-3636-1. — Tekcr: snekrponHslit// Jlanb: 3nekTpoHHO-OMOIMOTEUHast cucrema. — URL:
https://e.lanbook.com/book/113901 (mara oOpamenus: 15.04.2022). — Pexum nmoctyma: st
aBTOPU3. II0JI30BATEIICH.

5. banaun, K. B. OcHOBBI T€OpHH BEPOSITHOCTEH U MaTeMaTHYECKO# cratucTuku: yueOHuk / K. B.
bannuu, B. H. bamneikoB, A. B. PykocyeB; non ob6meit penakuueit K. B. banguna. — 4-e usn.,
crep. — Mocksa: ®JIMHTA, 2016. — 489 c. — ISBN 978-5-9765-2069-1. — Tekcr:
AIIEKTPOHHBIN// Jlanb: AIIEKTPOHHO-OMOIOTEIHAS cUcTeMa. — URL:
https://e.lanbook.com/book/84347 (nmara oOpamenus: 15.04.2022). — Pexum noctyma: s aB-
TOPU3. II0JIb30BATEIICH.

6. Ypazaena, JI. FO. Marematnueckuii ananu3: yueonoe mocooue / JI. FO. Ypazaea. — MockBa:
OJIMHTA, 2017. — 125 c¢. — ISBN 978-5-9765-3332-5. — Tekct: 21meKkTpoHHbIH// JlaHb:
9JIEKTpOHHO-OMOmMoTeyHass  cucrema. —  URL:  https://e.lanbook.com/book/97111  (mata
obparmienusi: 15.04.2022). — Pexum goctyna: AJis aBTOPU3. MOJIb30BaTENCH.

7. Cumymikun, C. B. Metonbl Teopun BeposiTHocTel : yueOHoe mocooue / C. B. Cumymkun. —
Cankr-IlerepOypr: Jlanb, 2020. — 548 c¢. — ISBN 978-5-8114-3442-8. — Tekct: 31eKTPOH-HBII//
Jlanb: snexkTpoHHO-OuONMMOTeuHas cucremMa. — URL: https://e.lanbook.com/book/110911 (mara
obpamenusi: 15.04.2022). — Pexum goctyna: AJis aBTOPU3. MOJIb30BATENCH.

8 Ilepeyenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHHKANNOHHOI ceTn «HTEepHET»,
He00XO0IMMBbIX /IJIS1 0CBOEHUSI THCIUTIIMHBI
1. DnexTponHas 6ubianoreunas cucrema «Jlanb». https: // e.lanbook.com
2. DnexTpoHHas onbnnoredynas cucrtema «PykonT». https: // lib.rucont.ru
3. Hayunas snextponHas 6ubnuoreka "elibrary.ru" — www.elibrary.ru
4. Marepwuansl 1o MareMaTHke, http://www.math.ru/
5. ®opyM, MmaTeMaTUueCcKui caiit, http://allmatematika.ru/

9 MeToauueckue YKazaHus QJIsd oﬁyqaloumxcn M0 OCBOCHHIO JTUCHMUIIJIUMHBI

OCHOBHBIMU BHJIaMH Y4YEOHBIX 3aHATHH ISl CTYJAEHTOB IO JAaHHOMY KypCy y4deOHO
JTUCITUTIMHBI SBISIOTCS: JIEKIIUK, MPAKTUYECKUE 3aHSATHS, CAMOCTOSATEIbHAs paboTa CTYACHTOB.

B sekumsix M3mararoTCsi OCHOBHBIE TEOPETHMYECKHE CBENEHUS, COCTABIIAIOIIAE HAYYHYIO
KOHIIETIMIO Kypca. /s yCIIemHoro 0CBOEHM JICKIIMOHHOTO MaTeEpHaia PEKOMEHYETCs:

- TI0CJIE IPOCITYIIMBAHMS JIEKIIMH ITPOYUTATD €€ B TOT K€ JICHb;

- BBIJIGJIUTH MapKepaMu OCHOBHBIE MOJIOKEHUSI JIEKLINU;

- CTPYKTYpHUPOBATh JIEKIIMOHHBIA MaTepHall C IOMOIIbIO IIOMET Ha IOJIAX B COOTBETCTBUU C
MPUMEPHBIMU BOIIPOCAMHU JIJISl TOJTOTOBKH.

B nponecce 1€KIIMOHHOTO 3aHATUSA CTYJEHT JOJDKEH BBIAENATH BaXKHBIE MOMEHTBHI, BBIBOJBI,
OCHOBHBIE TOJIOKEHHUS, BBIIEIATh KIIIOUEBBIE CII0Ba, TepMUHBI. O0O03HAUYUTh BOMPOCHI, TEPMUHBI,
MaTepuan, KOTOPbIA BBI3BIBAET TPYAHOCTH, IIOMETUTb M TIONBITATbCA HAWTH OTBET B
pexomeHnayemont nutepatrype. Ecim camocrositensHO He ynaércsi pa3oOpaThCsi B Marepuale,
HE00X01uMo chopMyIUpOBaTh BONPOC U 3a/1aTh MPENOJABATEN0 HA KOHCYJIbTAIlMHM, HA 3aHATHH.
CryneHTy peKOMEHAyeTCsl BO BpeMsl JIEKLIMK y4acTBOBaTh B 00CYKJI€HUU MPOOJIEMHBIX BOIIPOCOB,
BBICKA3bIBaTh M apryMEHTHpPOBaTb CBOE MHEHHE. IJTO CHOCOOCTBYET JIy4yIlIeMy YCBOEHHIO
MaTepuaia JIEeKIUU U O0JIer4aeT 3allOMHHAHUE OTAENbHBIX BbIBOJOB. [IpociymaHHbId MaTepuain
JeKIMU CTYIEHT JOJDKeH mpopaboraTs. OT TOro, HaCKOJIbKO 3(PQPEKTHUBHO 3TO OyIeT cAenaHo,
3aBHCUT W TPOYHOCTb YCBOCHMS 3HaHMH. PekoMeHayeTcsi mepedyuTarb TEKCT JIEKIMH, BBISIBUTh
OCHOBHBIE MOMEHTHI B KaKJJOM BOIIPOCE, 3aTEM O3HAKOMMTBHCS C M3JI0KEHHUEM COOTBETCTBYIOLIEH
TeMbl B Yy4eOHHMKaX, MPOaHAIU3UPOBATh JONOJIHUTENIBHYIO Y4eOHO-METOJUYECKYI0 U Hay4YHYIO



JUTEpaTypy MO TeME, pacIIUpUB U YryOUB CBOU 3HaHUs. B mpoiecce pekoMeHayeTcs BBIHUCHIBATD
U3 U3y4EHHOH JIUTepaTypbl ¥ NOJOUPATh CBOU IIPUMEPHI K N3JIOKEHHBIM Ha JIEKLUH TTOJIOKEHHSM.

CamocrosrenbHas paboTa CTyIEHTOB SBISETCS COCTABHOM YacThIO MX y4yeOHOU paboOThl U
UMeeT LeNbI0 3aKpeIUIeHHue M YIiayOJieHue MOJIy4EeHHBIX 3HAHUM, YMEHUH M HaBBIKOB, IOUCK U
npuoOperenne HOBbIX 3HaHWH. CamocrosArenbHas paboTa OO0yYaIOUIMXCS PErIaMEHTHPYETCs
[TonoxenueM 06 opraHu3alMy CaMOCTOSTENbHON paOOThI CTYAEHTOB.

CamocrosiTenbHas paboTa CTYAEHTOB BKJIIOUaeT B ceOS OCBOGHUE TEOPETUYECKOTO
MaTepuaja Ha OCHOBE JIEKLUI, OCHOBHOW M JIONOJIHUTEIBHON JIUTEPaTyphl; HOATOTOBKY K
71a00paTOPHBIM (IIPAKTUYECKUM) 3aHATUSAM B UHIUBUIYaIbHOM M IpynnoBoM pexume. COBETHI 110
CaMOCTOSITENIbHOW paboTe ¢ TOYKM 3PEHHUS HUCIOJIb30BAaHUS JIUTEPATypbl, BPEMEHH, TIIyOMHBI
IpopabOTKU TEMBI, a TAK)XKE KOHTPOJIb 3a AESITEIBbHOCTHIO CTYJEHTAa OCYIIECTBISETCS BO BpPEMS
3aHATHH.

Llenbio mpernoaBaTens sIBISETCS CTUMYIHPOBAHUE CAMOCTOSITEIILHOTO, YTIYOJIEHHOTO U3yYeHHS
MarepHaja Kypca, XOpouo CTpyKTYPUPOBAHHOE, IIOCIIE0BATEIbHOE U3JI0KEHNE TEOPUH Ha
JEKLUAX, OTPabOTKa HaBBIKOB PELLIEHUS 3aja4 U CUCTEMHOT'0 aHaJIM3a CUTYyalluii Ha J1JaOOpaTOpHbBIX
(MpaKTHYECKUX) 3aHATUSAX, KOHTPOJIb 3HAHUHN CTY/IEHTOB.

[Ipy TMOArOTOBKE K MPAKTUYCCKHM 3aHSATHSIM M BBINOJHEHHH KOHTPOJIBHBIX 3aJlaHUM
CTYJICHTaM CIIeAYeT MCIOIh30BaTh JIMTEPATYPY M3 MPHUBEICHHOTO B JAHHOW IpOrpamMMme CIHCKa, a
TaKXe PYKOBOJICTBOBATHCS YKa3aHUSMHU U PEKOMEHIAIIUSMHE MTPETIO1aBaTellsl.

Hepe)l KaXIAbIM IMPAKTUYCCKUM 3aHATUCM CTYACHT U3YUacCT IJIaH 3aHATHA C ICPCUHCM TEM U
BOIIPOCOB, CITUCKOM JIMTEPATYPHI M TOMAIIIHUM 3aJ]aHUEM 110 BBIHECCHHOMY Ha 3aHSTHE MaTepUaly.

CrTyneHTy pEeKOMEHIyeTCs CIIeAyIoIlas CXeMa IOATOTOBKH K 3aHATHIO W BBITIOJHEHUIO
JIOMAIITHUX 3aJIaHHIA:

- MpopaboTaTh KOHCIIEKT JICKIINA;

- MPOAHAIM3UPOBATH OCHOBHYIO W JIOMOJHHUTEIBHYIO JIUTEPATYPY, PEKOMEHJIOBAHHYIO IO
n3ydaeMomy paszieny (MOAYo);

- U3YYHUTH PEIICHUS THITOBBIX 33]1aY;

- pCIINTH 3aJaHHBIC JTOMAITHUEC 3aaHs;

- TIPH 3aTPYAHEHUSIX CHOPMYITHPOBATH BOIIPOCHI K MPETIOIaBATEIIO.

B KkoHIIe KaXJIOTO MPAaKTHYECKOTO 3aHATHS CTYACHTHI MOJIYYAlOT JOMAITHEe 3aJaHue JiIs
3aKpeIUIeHUs] TIPOMICHHOTO MaTepuana. JlomamrHue 3a1aHusi HEOOXOUMO BBIMOJIHATE K KaXKIOMY
3audaTno.  Cl0oXKHEBIE BOIIPOCBI MOKHO BBIHCCTH Ha O6CY)K)I€HI/I€ Ha 3aHJATUU WIX Ha
WH/IMBUyalIbHbIC KOHCYJIbTAIHH.

HepequL MCTOANYCCKHUX y1<a3aHHfI MO JUCIUITIINHEC!

1. Marematuka. Yacte 1: YueOHO-MeTOIMYeCKOe MocoOue sl CTYIAEHTOB 3a04HON (PopMbI 00y-
yenus/ H.I'. Kucenesa, A.H. 3unnarynnuna. — Kazans: 3a-Bo Kazanckoro I'AY, 2017. — 88 c.

2. Maremaruka. Yactp 2. «Kommnekcubie umcna. Psagel. [Juddepennumanbueie ypaBHe-
HUs»: yaeOHOo-MeTonuueckoe mocodue. / A.H. 3unnarymmna, H.I'. Kucenesa, P.1. N6sToB, E.P.
I"a3uzoB. — Kazanw: U3a-Bo Kazanckoro 'AY, 2018. — 64 c¢. (ISBN 978-5-905201-73-8)

3. Marematuka. Yacte 3. «Teopus BepoOSTHOCTEH. DIEMEHThl MAaTEMaTUYECKONW CTATHCTHKN»:
yueOHo-MeTonudeckoe mocobue. / A.H. 3unnarynnuna, H.I. Kucenesa, P.U. U6sToB, E.P. I'a-
3u30B. — Kazanb: M3a-Bo Kazanckoro 'AY, 2018. — 80 ¢. (ISBN 978-5-905201-72-1)

4. «JIuneitHas anreOpa M aHATUTHUYECKas TeOMETpHUs»: yueOHo-metoauuyeckoe nocodbue/ E.P. I'a-
3u30B, P.1. Ubsaros, H.I'. KuceneBa, A.H. 3unnarymmna. — Kazans: M3n-Bo Kazanckoro I'AY,
2019. - 64 c.

5. IlpakTukym mo nuHeiiHOW anreOpe W aHamUTHYecKOM reomerpuu: mnpaktukym/ E.P. I'a3usos,
A H. 3unnarynmnmuna P.U., U6saros, H.I'. Kucenera. — Kazanb: M3a-Bo Kazanckoro I'AY, 2020. — 76
c.



6. IlpakTukymM Mo MaTeMmatuueckomy aHanuzy: npaktukym/ E.P. I'aszuzoB, A.H. 3unHarymimHa,
P.1. Nbsaros, H.I'. Kucenesa. — Kasans: M3n-Bo Kazanckoro I'AY, 2021. — 76 c.

7. duddepentmansupie ypaBHenus. Psapl: npaktukym/ E.P. T'asuzos, A.H. 3unnarymnuna, P.U.
HosTos, H.I'. Kucenesa. — Kazanb: M3a-Bo Kazanckoro I'AY, 2022. — 52 c.

10 IMepeyenb HHGOPMAIHOHHBIX TEXHOJIOTHIA, HCTIOJIb3yEeMBbIX IPH O0CYNIECTBICHUH
00pa30BaTeIbHOIO MPoIecca Mo THCHUILINHE, BKJII0Yasi epeYyeHb MPOrpaMMHOT0
odecneyeHusi 1 HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM

®dopma poBeICHUS Ucnonb3yembie [Tepeuenb [Iepeuenb mporpaMMHOTO
3aHSTHS, nH(POpPMAIMOHHBIE | HH()OPMAIMOHHBIX obecrieyeHus
CaMOCTOSITEJIbHOM TEXHOJIOTUU CIPAaBOYHBIX CUCTEM
paboThI (mpu
HEO0OXOMMOCTH )
Jlexumn Mynerumenuiineie | WMuadopmanmonno- | 1. Microsoft Office 2010,
[TpakTuueckue TEXHOJIOTHH B npaBoBas cuctema | Microsoft Office 2016;
3aHATUSA COYETaHHH C I'APAHT 2. OnepanvoHHbIE
CaMocrosTenbHas TEXHOJIOTHEH CUCTEMBI Microsoft
pabora pOOIEMHOIO Windows 7  Enterprise,
U3II0KEHUS Microsoft Windows 10
Enterprise VIS
00pa30BaTeNbHBIX
OpraHu3alui;

3. Cucrema oOHapyXeHUs
TEKCTOBBIX 3aMMCTBOBAaHUU
Antnnnaruar BY3;

4. AHTHUBHpPYC
Kacnepckoro —
AaHTHUBUPYCHOE
MPOrpaMMHOE
o0ecrieueHue;

5. LMS Moodle -
MOAYJIbHAsE 0OBEKTHO-
OpUEHTUPOBaHHAS
JUHAMHUYEcKasl cpenia
o0yuenus (Software free
General Public License
(GPL).

11 Onucanne MaTepHAJbLHO-TEXHHUYECKOH 0a3bl, HEOOXOAMMOI I OCYLIeCTBJICHUSA
00pa3oBaTeILHOIO NMPoIecca Mo JUCHUILINHE

Jlexknuu VYuebnas aygutopus Ne805 st mpoBeAeHHS 3aHATHN JIEKITAOHHOTO
THUTIA.

(420011, Pecnny6mka TatapctaH, r. Kazans, yn. Paynca ['apeeBa, 1.62)
Crynbs, mapThl, JOCKa aylIUTOpHAs, TPUOYHA, BUACONMPOEKTOP, IKPaH,
HOYTOYK, Ha0Op y4eOHO-HarJIsIAIHBIX TOCOOUI.

[TpakTudeckue 3ansatust | YueOHas ayautopus Ne813 nans mpoBeAeHHS 3aHATUNA CEMHHAPCKOTO
TUMA, TPYNIOBBIX W WHIWBUAYAIBHBIX KOHCYJIBTAI[MH, TEKYIIErO
KOHTPOJISL ¥ IPOMEKYTOYHOU aTTECTaLUN.

(420011, Pecmy6nmka Tatapcran, r. Kazans, yi. Paynca I'apeea, 1.62)




Jlocka ayautopHas, TpuOyHa, CTOJ U CTYJ AJIsl IpernoAaBares, CTOIbl U
CTYJIbS JIJISl CTYJIEHTOB.

CamocrosTenbHas
pabora

VYuebnas aymutopust Ne§l11, KommbroTepHblld Kiacc (MyJabTHMEIUa
npoekTop — 1 mT., 3kpan - 1 WT.), ayauTopus sl CaMOCTOSITEIbLHOM
paboThl, KOMIBIOTEPHI — 20
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