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1. IIEJIM OCBOEHMSI JUCIUTIIMHBI (MOLY.JIsT)

11

Llenbro 0OCBOCHNUS AUCIMIUIMHEI SBIISIETCS GOPMUPOBAHHNE YHUBEPCATIBHBIX M 001IenpodeccnoHambHbIX KOMIETEHIIUH,
3HaHWI 0Aa3MCHBIX MOHATUI MaTeMaTHKH, METOJIOB, IPUMEHAEMBIX IIPU H3YYECHUH €CTECTBEHHOHAYYHBIX,
o01mienpogeccuoHaIbHBIX, CIIEUAIbHBIX TUCIUIUIMH U B IPAKTUYECKON 1S TEILHOCTH.

2. MECTO JUCHUILJIUHBI (MOIY.JIST) B CTPYKTYPE OBPA3OBATEJIBHOM ITPOTPAMMBI

uxn (pa3nen) OIT:

|151.o.10

3. KOMIIETEHIIM1 OBYYAIOIIET' OCs, ®POPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JTUCIHUIIJINHbBI

(MOJYJIs)

OITK-1 Cnoco6eH peliaTh HHXEHEPHBIE 3a]]a4i B TPO(EeCCHOHATILHOI JeITENbHOCTH C HCIOIB30BaHHEM METOJIOB €CTECTBEHHBIX
HayK, MaTeMaTH4eCKOTO aHaJIn3a 1 MOJICIIUPOBAHUS

OI1K-1.1 ITpuMeHsieT METOABI BhICIICH MATEMATUKH JUIsl PEHICHUS 337124 MPO(ECCUOHANBHOM IEATEIbHOCTH

B pe3ysabTaTe 0CBOEHHS AUCHUILIMHBI (MOAYJIS1) 00y4YaOLIMiics 0JKeH

3.1

3HaTb:

3.11

OCHOBHBIC IIOHATHA U METOABI MATCMATHYCCKOI'O aHAJIN3a, AHATTUTUYECKOM TCOMCTPHUHA U JTUHEHHOH anrerLI,
J_'[I/I(l)(l)epeHI_II/IaJ'ILHOFO 1 UHTETPAJIbHOT'O UCUHCIICHUS; OCHOBBI TCOPHUHN BepOHTHOCTCﬁ 1 MaTeMaTUYeCKON CTaTUCTHKU.

3.2| YmeThn:

321

HCTI0JIb30BaTh OCHOBHBIC 3aKOHbI €CTECCTBEHHOHAYYHBIX JUCHHUIIINH B HpO(l)eCCHOHaJ'ILHOfI ACATCIIBHOCTU,; IPUMCHSATH
METOABI MATEMATUYECCKOI'0 aHAJIM3a U MOJACIHUPOBAHUSA,; IIPUMEHATh MATEMATHICCKUE METOIBI JJIA PCINCHUA IMTPAKTUICCKUX
3aaad.

3.3

Baaners:

3.3.1

MCTOJaMH MATEMAaTUYCCKOI0 OITMCaHuA (I)I/I3H‘IECKI/IX SIBICHUH U IIPOLECCCOB; METOAAMH ITOCTPOCHUA MAaTCMAaTHICCKUX
MOJIeJIeH TUITOBBIX 3aj1ay.

4. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIUHBI (MOAYJIS)

Kon
3aHSATHSA

HaumenoBaHue pa3/iesioB ¥ TeM /BU/ 3aHATHS/

Cemectp /
Kype

Yacos

IIpumeuanue

Paznen 1. Jluneiinas anredpa

11

Ponb MaTemaTuky B OJTOTOBKE CTIELUANINCTOB BBICIIETO 3BEHA
JKEJIE3HOJOPOKHOTO TPAHCIOPTa U (POPMUPOBAHKH OOIIUX H
npogecCHOHABHBIX KoMIieTeHIni. OnpenennuTeny, ux cBoiicrea. Meron
Kpamepa pemenns cucreM JTHMHEHHBIX ypaBHeHHI. Anrebpa marpui. CBoicTBa
onepauuii. O6paTHas marpuua. MaTpH4HbIi METO/I pEIICHHUS CHCTEM JINHEHHBIX
ypaBHeHu#. /JIex/

1.2

Beoruncnenue onpenenutenei BToporo, TpeThero nopsAKoB. Beruucienue
MHHOPOB U anreOpanueckux AOMOJHeHHH. MaTpubl U 1eHCTBUS C HUMU.
Haxoxnenue o6paTtHoi MaTpullbl. PenieHne cucteM JIMHEHHBIX ypaBHEHUH
Metonamu Kpamepa u obpatHoii matrpusl. /T1p/

paboTta B MajbIX
rpynmax (1o
HHMUBUTYaTEHO

My MapuipyTy)

1.3

Panr matpuisl. COBMECTHOCTh CHCTEMBI JIMHEHHBIX ypaBHEHHIT, Teopema
Kponexepa-Kanemm. Meroxn I'aycca. /JIex/

1.4

Boruncnenue panra marpuiel. Pemenne cuctem meronom INaycca. Pemenue
onHopoHbIX cucteM. [Ipumenenue CJIY npu pereHuu npodeccroHalIbHbIX
3anau. /TIp/

pabota B MajbIX
rpymmnax (1o
WHIUBUIYAITEHO

Paznen 2. AHasuTHYeCKasi reOMeTPHUst

2.1

Bexkropsr. JIuneitnsie onepanyu Hajx BeKTopaMu. ba3uc Ha miiockocTy U B
npoctpancTe. CKalsipHOE, BEKTOPHOE M CMEIIAHHOE IIPOU3BENICHHS, NX
cBoiictBa. /JIex/

2.2

CroxeHne BEKTOPOB, YMHO)KEHIE BEKTOPa Ha 4rciio. Moy 1 HalpaBIsIoNye
kocuHychl. CKallsipHOE IPOU3BEAEHHE BEKTOPOB BekTopHOE U CMeIIaHHOe
npousBeieHne BeKTopoB. Mx mpunosxenus. /IIp/

paboTta B MajbIX
rpymmnax (1o
HHIUBUIYATHHO

2.3

IIpsmas Ha MIOCKOCTH, IPsIMast U INIOCKOCTh B IPOCTPAHCTBE: CIIOCOOBI
3aJlaHKs, B3aMMHOE PacIOJIOKEHHE, YIIIbI U PacCTOsIHUA. JIMHUN U TOBEpXHOCTH
BTOPOro nopsaka. /Jlex/

24

OcHOBHBIE 33]a4l aHATTUTUYECKOI TeOMETPHUH Ha INIOCKOCTH U B IIPOCTPAHCTBE.
[Nonspuas cucrema koopaunat. Kpussie Broporo nopsinka. [Ilpumenenne
AQHAJIUTUYECKOM T€OMETPUH MPU pelIeHuH npodeccruoHanbHbIX 3aaa4. /T1p/

paboTa B MajbIX
rpymmnax (mo
UHIWBHIYAIBHO

Pasnen 3. BBeneHue B MaTeMaTHYECKHIT aHAIH3




3.1

IMousitne GhyHKIMH, TIpeae QYHKIHN U TOCIeA0BaTeIbHOCTH. OCHOBHBIE
TEOPEMBI O MpeJieNiax, 3aMeyaTeNIbHbIe Mpeaeibl. BeCKOHeYHO MaJlble 1
OECKOHEYHO OOJIBIINE BEIMYNHEI, SKBUBAJIICHTHEIE BETMYNHEL. /JIek/

3.2

Omnpenenenne npenena. Heonpenenennoctu Buma 0 / 0 u 7] / “BameuarensHble
npenensl. DkBUBaJieHTHbIe BM BennunHbl. HenpepbIBHOCTH ¥ TOUKHM pa3phlBa.
Mp/

paboTta B MaJbIX
rpymnmnax (1o
UHAUBHIYAIBHO

3.3

HenpepsIBHOCT (hYyHKINH B TOYKE, HEIPEPHIBHOCTH DIIEMEHTAPHBIX (DyHKIIUH.
CpoiicTBa (QyHKIUI, HENIPEPBIBHBIX Ha OTpe3Ke. TOUKU pa3pbiBa U UX
knaccudukanys. [IprMenenne 31eMeHTOB MaTeMaTHIECKOTO aHAIN3a IIPU
pelenny npodeccuoHaNnbHbIX 3aaad. /Jlex/

Paznen 4. luddepenuuanbnoe ucuucieHne GyHKIUI 0JHOI NepeMeHHOI
(®0II)

41

Omnpenenenue IpoU3BOJHON, OCHOBHBIE ITpaBuiIa AU GEPEHIIMPOBAHUSL.
ITpousBoaHas ci0KHOW M 00paTHOW QyHKIMH. [[pOU3BOIHAS TApAMETPUIECKOM
u HesiBHOM pyHkuuu. JJuddepennuan. YpaBHeHUs KacaTelbHOM U HOpMaIH.
CgoiictBa muddepennupyembrx Gpynkuuil. Teopems! Poms, Jlarpanxka, Komn.
/JTex/

4.2

BerurcrieHre Npou3BoAHBIX U AudepeHranos GyHKIMNA OIHON MepeMEHHOM.
BeruncieHre IpoM3BOIHBIX CJIOKHBIX, HESIBHBIX U IIAPAMETPUYCCKUX (yHKIHIA.
BelurcrieHre MpOU3BOIHBIX BBICHIAX MOPSIKOB. HaxoxIeHne mpeesios ¢
HCToNb30BaHueM npasuina Jlonurans. /TIp/

pabota B MajbIX
rpynmax (mo

WHIUBUIYAIBHO

My MapuipyTy)

4.3

®opmyna Telinopa. [IpaBuno JlonuTans 11 BeIYUCIEHHS IPEAEIIOB.
HUccnenoBanue GyHKIMH C TOMOMIBIO MTPOU3BOIHBIX. FIHTEpBaIbl MOHOTOHHOCTH,
9KCTPEMYMBbI, HHTEPBAJIBI BBIMTYKIOCTH M BOTHYTOCTH, TOYKH TIeperuoa,
acumnToTel. [TocTpoenue rpaduka pyHkimu. Hanbosnbliee 1 HAaMMEHbIIIEE
3Ha4YeHMs (pyHKINH Ha oTpe3Ke. PelreHne pa3IMyHbIX NpohecCHOHANBHbIX 3a/1a4;
OTIpE/ICIICHHE METO/IOB M CIIOCOOOB MX PEIICHHS; OLICHKA UX 3P (HEKTUBHOCTH U
kagectsa. /JIex/

44

HccnenoBanne GyHKIHIA ¢ TOMOIIBIO TPOU3BOAHBIX. HaxoxaeHue Touek
9KCTpeMyMa  Touek meperrba. HaxoxaeHne acuMnToT rpaduka GyHKIUH.
IMonHoe ucenenoBanue GyHKIMI U HocTpoeHue rpadukos. [IponssoaHast
GYHKIMS U €€ MPUITOKESHUE [T BBIYUCICHHUS TEOMETPHIESCKUX, MEXaHUUECKHUX U
(U3NUECKUX BEJIMYMH MPH PEUICHUH NMPodecCHoHaNbHbIX 3a1a4 /I1p/

paboTta B MaJbIX
rpymnmnax (1o
WHIUBUIYAITEHO

My MapuipyTy)

Paznen 5. Inddepenuanbroe ucuncienue GyHKuuii HeCKOIbKHUX
nepemeHHbIx (PHIT)

51

OCHOBHBIC OHATHSA: 00JIACTB ONIPEACICHIS, INHAH YPOBHS, IpeeT,
HETIPEePLIBHOCTH. YacTHbIE IPOU3BOIHbIE, MOTHBIH quddepennuan,
TeOMETPHUYECKHI CMBICI YaCTHBIX MPOU3BOAHBIX U TOTHOTO A depeniana,
KacarellbHasl INIOCKOCTh U HOPMaJIb K MOBEPXHOCTU. CKaJIIPHOE U BEKTOPHOE
nos1s. JIMHUK ¥ TOBEPXHOCTH YPOBHsI, BEKTOpHbIe THHUM. ['panuent. /Jlex/

52

HaxoxaeHue 4acTHbIX Ipou3BoAHbIX U nuddepennuanos GHII. IIpoussoanas
110 HanpaJeHuIo. [ panuenT. 3a1aun Ha HanOoblee U HAUMEHbIIEE 3HAUCHHE.
Ipunoxenue quddepenpansroro ucuncnenus @HII k pemieHuto
npodeccronanbHbIX 3anad. /IIp/

paboTa B MaJbIX
rpymnmnax (1o
WHIUBUIYAITEHO

My MapuipyTy)

53

[IpousBoaHas COXKHOHN QYHKIIMH, HHBAPUAHTHOCTH (DOPMBI IIEPBOTO

i pepennpana. YacTHbIe MPOU3BOIHBIC U AU PEepeHIHANBI BRICIIAX MOPSIKOB.
®opmyna Teiinopa. [TpubnuxeHHble BeruncieHus. HeoOxonumeie u
JOCTATOYHBIE YCIOBHUS IKCTpeMyMa (QYHKIIMK MHOTHX MEPEMEHHBIX. Y CIIOBHBII
skcTpemyM. Haunboubiliee 1 HanMeHbliee 3HaueHHe GYHKIUKN B 3aMKHYTOU
obnactu. /JIex/

Paszaeu 6. DjieMeHTHI KOMILJIEKCHOI0 aHAJIN3a

6.1

AnreGpanydeckye onepanuy HaJl KOMIUIEKCHBIMH YUCTIaMHU. 3aITUCh KOMIUIEKCHBIX
Yrcen B anredpandeckoi, TPUroHOMETPHUUECKON M TIOKa3aTelbHOH (opme.
/JTex/

0.5

6.2

KoMmruiekcHbIe yucia u AeHCTBUS ¢ HUMH. [Iprito)keHue 2IeMEeHTOB
KOMILIEKCHOTO aHaJIM3a K PEeLICHHUIO npodeccuoHabHbIX 3aaa4. /TIp/

pabota B ManbIxX
rpynmnax (1o

Paznen 7. UuterpanbHoe ucuunciaenne ®OII




7.1

[lepBooOpaznas. HeonpeaeneHHbIH HHTETpA U ero cBoWcTBa. Tabnuia
uHTerpanoB. OCHOBHbIC MPUEMbBI HHTETPUPOBAHHUS: IOIBEICHUE TIOJT 3HAK
nuddepeHinana, ”HTErPUPOBAHUE IO YACTAM, 3aMEHA IEPEMEHHOM.
OrnpeneneHHbIi HHTErpall ¥ €ro CBOMCTBA. [ eOMEeTpUIECKHE MPUIIOKCHUSI
OIPe/IeJICHHOT0 HHTErpaja: IUIOA/Ab INIOCKOH (GUTYPBI B AEKAPTOBBIX H
MOJIIPHBIX KOOPAMHATAX, JJIMHA IYTH KPUBOW, 00BbEM Tela BpallleHus], TIOIAIb
MMOBEPXHOCTH BpaiieHus. /Jlex/

0.5

7.2

HemnocpeacTBEHHOE UHTETPUPOBaHKeE 1Mo GopMysiaM. Beraucnenne
EepBOOOPA3HBIX C IOMOIIBIO 3aMEHBI [IEPEMEHHBIX U [0 YacTsM. VHTerpabl,
coJieprKallye KBaJApaTHbIi TpexwieH. ParimoHansHbie 1podu. IHTerpupoBaHue
HEKOTOPBIX HPPAIIMOHATIBHBIX ¥ TPUTOHOMETPHUECKUX QyHKIHA. /TIp/

paboTa B MasbIxX
rpymmnax (mo
WUHIUBHIYAIBHO

My MapIuipyTy)

7.3

HecobOcTBeHHBIC HHTETPaIIBL: HHTETPA 0 OECKOHEYHOMY POMEXKYTKY,
MHTETpal OT HeorpaHuueHHON QyHKIuH. [Ipu3HaKH CXOUMOCTH
HECOOCTBEHHBIX MHTETPaJIoB. /JIex/

0.5

7.4

OrmnpezeneHHbIe 1 HeCOOCTBEHHBIEC HHTETPAIIBL. | €OMETPUYECKUE TIPHITOKEHHS
OTIpE/ICIICHHOTO HHTerpana. [IpIIokeHre ONpeIeICHHOTO HHTErpaia K PEelIeHHIO
npodeccnoHaNbHBIX 3a1a4. /TIp/

paboTta B MaJbIX
rpymnmnax (1o
UHIUBHIYaIbHO

Pa3nen 8. UurerpanbHoe ncunciaenne ®HII

8.1

ITonsTHe 06 nHTErpasie no Mepe. JIBoHHOM HHTETpa: onpe/esicHre, CBOWCTRA.
Brruncnenue qBoMHOro MHTErpaja B IEKapTOBBIX KOOPAMHATAX CBEIEHUEM K
IIOBTOPHOMY HMHTErpaily. 3aMeHa IepEMEHHBIX B IBOITHOM HHTETpae.
Brruncnenne ABOHHOr0 MHTETpalia B MOJIIPHBIX KoopauHatax. [Ipunoxxenus
JBOWHOTO MHTErpana. /Jlex/

0.5

8.2

BeruncieHue ABOWHBIX HHTETPAJIOB B ICKAPTOBBIX U MOJSIPHBIX KOOPAUHATAX.
W3MeHeHne NOpska HHTETPUPOBAHKUS B IBOWHOM HHTerpae. [IpriokeHus
JBOWHBIX HHTErpaos. /TIp/

paboTta B MaJbIX
rpymnmnax (1o
MHIUBHAYATEHO

Paznen 9. O0bikHOBeHHbIe U depeHnnanbuble ypapHenus (1Y)

9.1

OcHoBHBIE MOHATHSA. JIY TIEpBOTO MOPSAKA, HHTETPUPYEMBIE B KBapaTypax:
YPaBHEHHS C pa3IelSIFOIIMMUCS IEPEMEHHBIMH, OAHOPOIHBIC YPABHEHHUS,
JIMHEHHBIC YpaBHEHHUS, ypaBHEHUsT BepHYIITH, YPaBHEHUSI B MMOJTHBIX
nuddepennuanax. /Jex/

9.2

VYpaBHeHus, Aomyckaromye NoHwkeHne nopsaaka. Jlnueitnsie J[Y n-ro nopsaka:
CBOMCTBa pelIeHui OJHOPOIHBIX U HEOJTHOPOIHBIX YPaBHEHHM, CTPYKTypa
obuiero pemienus. /Jlex/

9.3

Jluneiiasie nuddepeHmanbHbie YPaBHEHHs C IIOCTOSHHBIME KO3 QUIHeHTaMH.
MeTo/ BapHaIy OCTOSHHBIX, YACTHOE PEIICHHE HEOAHOPOIHOTO YPABHEHHUS C
MPaBOi YaCThIO CIEHUANbHOTO BiAa. ONpeaeeHus KOIMIeCTBa
9JIEKTPOIHEPT UM, 3aTPAYCHHON Ha TATY MOE30B, B 3aBUCHMOCTH OT IIaHA U
npoGmIS My TH IIOCPEACTBOM METOa Dilliepa i pelICHUs] OOBIKHOBEHHBIX

¢ depeHIMaNIbHbIX

ypaBHeHui. /JIex/

9.4

Pemenue JIY BBICIINX NOPSIOKOB, JOIYCKAIOIIUX TOHKEHHE OPSIIKA.
Jluneiinsle oxHOpoIHbIEe J[Y n-ro mopsiaka ¢ mOCTOSHHBIME KOG GUIINEHTaMH.
Pemenue TuHENRHBIX HEOAHOPOAHBIX JIY ¢ IOCTOSHHBIMU KO3 GULUEHTAMU CO
crenuanbHON paBoi 4acTbio. MeTo/1 BapHalluy IPOU3BOJIbHBIX NOCTOSHHBIX.
Pemenue npodeccuoHaabHbIX 3a1a4 HAa BBIYUCIEHUE PAaOOTHI CUIIBI,
[IPOM3BEACHHON MPU MPSAMOIMHEHHOM ABrxkeHuH. /I1p/

paboTta B MaJbIX
rpynmnax (mo
WHIUBUIYATEHO

My MapuipyTy)

Pa3znen 10. YucsoBble u GyHKIMOHAIbHBIE PAIbI

10.1

OCHOBHBIE OTIpe/IeIICHUs], HEOOXOIMMBIi PU3HAK CXOAUMOCTH psizia.
JlocTaTouHbIe IPU3HAKH CXOANMOCTH YHCIIOBBIX PSIIOB C MTOJIOKUTEIBHBIMH
qICHAMU. 3HAKOTIEPEMEHHBIE PSIbI, a0COTOTHAS U YCIOBHAS CXOAUMOCTb.
3Hako4epeayronecs psiasl, npusHak Jleiouura. /Jlex/

10.2

Yucnosslie psjbl. JlocTaTouHbIe TPU3HAKHK CXOIUMOCTH: ipu3Hak Janambepa u
panukanbHbIi npusHak Komm. MaTerpansbiit mpusnak Komm. [pusnaku
cpasuenus. /Ip/

paboTa B MalbIX

rpynmax (mo
WHJIUBHUIyaJIbHO

10.3

3HakonepemeHHbie psbl. [Ipu3Hak JleliOHuIa. Y cnoBHas U abCOTIOTHAS
cxoaumocTH. OyHKIMOHAIBHBIE U CTeNeHHbIe psiabl. Paguyc cxoaumoctu. /Ilp/

paboTa B MaJbIX
rpymnmnax (1o




10.4

Oo6macts cxoanMocTH GyHKIMOHATIBEHOTO psia. PaBHOMEpHAst CXOANMOCTS,
muddepeHInpoBaHNEe U HHTETPUPOBAHHE PABHOMEPHO CXOISAIINXCS PSAIOB.
CremneHHbIe Pl HHTEPBaAJ CXOJUMOCTH, paauyc cxoauMocTh. Psn Teitnopa.
PaznoxeHne HEKOTOPBIX 3JI€MEHTAPHBIX QYHKIUHA B psia MakiopeHa.
[MpubnmxeHHbIe BEIYUCICHHS IPH IIOMOIIH CTETNIEHHBIX psaoB. [[puMeHenue
CTENEHHBIX PAJOB AJIsl MPUOIMKEHHOTo pereHus AuddepeHaIbHbIX
ypaBHeHu#. Tpuronomerpuyeckue psabl. /JIex/

10.5

Paznoxxenue ¢bynkuuii B psaasl Teitnopa u Maknopena. Beraucnenue ¢pyHkmu ¢
33/IaHHOM TOYHOCTHIO. BrIuncienrne nHTerpaioB ¢ MOMOIIbIo psaaoB. Pemenne
AY ¢ nomomsto panoB. OLeHKa pe3yabTaToB TECTOBOIO 3KCIEPUMEHTA

3¢ deKkTUBHOCTH pabOThI MEXaHU3MOB U 000PYIOBAHUS KEJIE3HOJOPOKHOTO
TPaHCIIOPTa IOCPEACTBOM OIPEAEICHHS CXOAUMOCTHU YHCIOBOTO psja 0
MIPU3HAKY

Hanam6epa. /TIp/

paboTa B MasbIxX
rpymmnax (mo
WUHIUBHIYAIBHO

My MapuipyTy)

Paznen 11. Teopus BeposiTHOCTEl

11.1

TIpocTpaHcTBO A5IeMEeHTapHBIX COOBITHH. [IprMeHeHHE KOMOWHATOPUKH MTPH
peleHnt npodeccHoHaNbHbIX 3a1au. Asrebpa cobbituil. Kiaccuueckoe
oIpezieNieHre BEPOSITHOCTH. TeopeMa 0 BEpOSITHOCTH CyMMBI COOBITHIA.
VYcnosubie BeposiTHOCTH. DOpMyITBI TOJIHOM BeposTHOCTH U baiieca. /Jlex/

11.2

Teopust BeposTHOCTEH. DIEeMEHTHI KOMOMHATOPUKU. PelieHrne KoMOMHATOPHBIX
3aj1a4 P OpraHU3alliK TEXHHYECKOM HKCITyaTallii MallliH U 000pyIOBaHHs Ha
JKENIE3HOJIOPOKHOM TpaHcmopTe. Anredpa coObiTuii. @opMyiia moHON
BepositHocTd. Popmyna baiieca. /TIp/

paboTta B MaJbIX
rpymnmnax (1o
WHIUBUIYAIEHO

My MapuipyTy)

11.3

Teopema o BeposiTHOCTH TIpou3BeeHust coObITri. [TonsTHE
MOCJIeI0BATEIbHOCTH HE3aBUCUMBIX HcTibiTaHui. Cxema bepHyum u
nmonmHOMHaIbHas cxema. [Ipenensarie Teopems! [lyaccona u Myaspa-Jlannaca.
CrnyvaliHble BETMYUHBI (IUCKPETHBIC Y HENPEPhIBHBIC). 3aKOH paclpe/IeeHus
(pyHKIUMS pacTIpeeTeH s, PsI paclpeAeIeHNs, INIOTHOCTh paclpeieNieHus]).
Yucnossle xapakrepuctuku CB (MaTemMaTtndeckoe 0KUIaHHE U TUCTIEPCUST
ciyyaiiHO# BEJIMYMHBI, MOMEHTHI, MOJIa, Meuana. /JIek/

114

Crryqaitasie Benmmuunsl (CB), 3aK0oHBI UX pacnpeneneHus. XapakrepucTuku CB.
bunoMuanbHbIH 3aK0H. 3aKOH PeAKUX sBJICHUI. PaBHOMEpHOE U OKa3aTenbHOE
pacnpenenenus. HopmanbsHoe pactipenenenue. [IpeaenbHble TeOpeMbl TEOPUH
BepOATHOCTEH. PereHne 3agay Ha HaX0XKJICHUE BEPOSATHOCTU COOBITHS NIPU
W3y9YEeHHUHN U TUITAHUPOBAHMH TEXHOJIOTUIECKOTO [UKJIA IKCILTYaTallui MAIliH 1
000pyI0BaHMUS XKEIE3HOJOPOXKHOT0 TpaHcnopTa. OnpeneneHue
CpeIHEKBaIPaTUYHOI CKOPOCTH AJIsI pacyeTa BeJIMUUHbI BO3BBILICHUS
HapyxHoro peinbca. /TIp/

paboTa B MaJbIX
rpymnmnax (1o
WHIUBUIYAITEHO

My MapuipyTy)

11.5

IIpumeps! pacnpeneneHuil: paBHOMepHoOe, OMHOMHUaIbHOE U Ap. HopmanbHoe
pacIpezieNieHie 1 ero CBoHCTBa. 3aKkoH Oonbmnx umceln. Teopema YeOrimena.
IIpenensuble TeopeMsl. [Ipumenenne Teopuu

BEPOSATHOCTEH MPH PeIIeHIN NpohecCHOHANBHBIX 3a1ad. /JIex/

11.6

Msuoromepnsie CB, dynkuus pacnpenenenus asymepHoi CB. [InotHoCcT
pacnpenenenus nsymepHoit CB. YcnoBHble 3ak0oHbI pactipenenenus. Jlunelinas
perpeccus. /TIp/

paboTa B MaJbIX

rpynmax (mo
WHJIUBHUYyaIbHO

Pasznen 12. MaTemaTHyecKasi CTATHCTHKA

12.1

BapranumoHHbIH psiji, THCTOTPaMMa U MOJMTOH YaCTOT. DMIUpPUUEcKast (YHKIUS
pacrpenenenus. BeibopouHoe cpennee, BEIOOpOUHas aucnepcus. TouedHbie U
MHTEpBaJIbHbIE OLleHKH. [locTpoeHre 1oBepuTeNbHBIX HHTEpBaOB. [IpuMeneHne
MaTeMaTHYECKOH CTATUCTHKH NIPU pElIeHHH NMPO(ecCHOHANbHBIX 3a/1a4. /JIek/

12.2

Bri6opounstit metos. [TocTpoeHne MOJTUroHOB YacTOT U TUCTOTPaMMBI.
YucnoBsle XapaKTEPUCTUKH BRIOOPKU. TOYCUHBIE U HHTEPBAILHBIC OLICHKU
napaMeTpoB pacrpeielieHns] HopManbHO pactpeaenennoi CB. /TIp/

paboTa B MaJbIxX
rpynmnax (mo
WH/AUBU1YaJIbHO

12.3

Craructuueckue runoressl. IIpoBepka rumnoressl 0 HOpMalbHOM PaCIpeNeIeHUN
reHepalbHOM COBOKYIHOCTH o kputepuio ITupcona. [Iposepka craructuueckux
THIOTE3 0 MapaMeTpax paclpeeleHus FeHepalbHOH cOBOKYITHOCTH. /JIek/

12.4

ITpoBepka rUmoTe3sl 0 HOPMAIBHOM PaclpeeICHHH ICHePaIbHOH COBOKYITHOCTH
o kputeputo [Tupcona. [IpoBepka CTATUCTHYECKHX THIIOTE3 O MapaMeTpax
pacripenesieHus reHepalibHON coOBOKymHOCTH. /TIp/

paboTa B MajbIX
rpymnmnax (1o
WHAUBHIYAIBHO




125 OyHKIIMOHATIbHAS, CTOXACTHYECKas U KOPPEJIAIHOHHAS 3aBUCMOCTH. 2 2
Ompenenenue GOPMBI TAPHOH KOPPENAIUOHHOMN 3aBUCHMOCTH. PerpeccHOHHbIH
aHaIN3 B MAPHOH JIMHEHHOU 3aBHCUMOCTH. KoppensannoHHbIi aHanu3 B HapHOM
IMHENHOH 3aBucuMocTH. [IpocTeiiinye cirydyan HeNMHEWHON KOPPEISALIMOHHON
3aBUCHMOCTH. DJIEMEHTH MHOKECTBEHHOT'O KOPPEISILIMOHHO-PETPECCHOHHOTO
aHanus. /JIex/
12.6 DJeMeHTHI KOPPEeIIIIHOHHO-PETPECCHOHHOT0 aHanu3a. [IpuMeHeHne 2 2 paboTa B MaJbIx
MaTeMaTHYECKON CTATUCTHKH MPHU pelieHnH npodhecCHOHaNbHbIX 3anad. /TIp/ rpymmax (1o
Pa3znen 13. CamocrosiTeabHasi pagorta
13.1 CaMocCTOoSTEeNIbHOE U3YUEHUE TEOPETUUECKOTO MaTepHana 1,2 449.3
13.2 KontponbHas pabora /Cp/ 1,2 1.6
13.3 IMoarororka k sekuusM. [IpopaboTka KOHCIICKTOB 3aHATHH, Y4eOHBIX U 1,2 12
JIOTIOJTHUTENTBHBIX M3JJAHUH (110 BOMPOCAM K pa3jieliaM U rllaBaM y4eOHBIX
W3/1aHHH ), TIONCK, aHAJIN3 U OLICHKA HHPOPMALIUH 10 COEPKAHUI0 Y4eOHOTOo
Mmarepuana. /Cp/
134 TToxroToBka K mpakTu4ecKum 3ausatusm /Cp/ 1,2 28
13.6 TToxroroBka k 3auery, sk3ameny /Cp/ 1,2 0.5
Pa3znen 14. KoHTakTHBIE Yachbl HAa aTTECTALMIO
141 Konrponbnas padora /KA/ 1,2 1.6
14.2 KoHTakTHBIC Yachl Ha aTTECTAIMIO B IEPUO]T SK3aMEHAIIMOHHBIX ceccuid /KD/ 1,2 7.3

5. ONEHOYHBIE MATEPHAJIBI

O1neHOYHBIE MaTepUabI 1151 IIPOBEJCHUS IPOMEXKYTOUHON aTTeCTalli 00yYarOUXCs IPUBEICHBI B IPUIOKEHUH K pabode
porpamMMe TUCIUTUTHHEL.
@®opMBI U BHIBI TEKYIIETO KOHTPOJIS 110 TUCHUIUIMHE (MOAYIIO), BU/bI 3aIaHUH, KPUTEPUHU UX OLICHUBAHUS, paclpeieieHue 0alioB
10 BUJaM TEKYLIETo KOHTPOJIS pa3pabaThIBAOTCs MPENoAaBaTeleM AUCIUILUTMHEI C YYEeTOM ee CIIeU(UKH ¥ JOBOIATCS 0 CBEICHHUS
00yyaroImuxcs Ha NepBOM y4eOHOM 3aHSITHH.
Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYIECTBISIETCS IPENoAaBaTeeM JUCIUILTHHBI (MOAYJIIS), KaK MPaBHJIIO, TyTeM IPOBEPKH

IHCBMEHHBIX paboT, IPeAyCMOTPEHHBIX paO0OYNMU IPOrpaMMaMy AUCLUILIMH B PaMKaX KOHTAKTHOH pabOThl M CAaMOCTOSATEIbHON
paboThr 00yUJarOITIXCSI.

6. YYEBHO-METOJUYECKOE U THO®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAYJIS)

6.1. PexomeHayemMasi TUTEPaTypa

6.1.1. OcHoBHas JiuTepaTypa

ABTOPBI, COCTaBUTEIH 3arnaBue Wznatensc On. anpec
TBO, I'OJ]
JI1.1 |[Tox pemaxumeii Bricinas MaTemMaTuka : yaeOHOe mocobue / mox Mocksa : 9BC
1O.H. Bramumuposa [pegakmueii F0.H. Bnagumuposa. — 6-e u3n., crep. | Omera-JI, Jlaup
2011. —
221 c.
JI1.2 |Benruens, E.C. Teopus BepositHOCTEH : yueOnuk / Bentuens E.C. |Mocksa: | 9bC BOOK.ru
— Mocksa : FOctumus, 2018. — 658 c. IOctumu
s, 2018.
— 658
C.
JI1.3 |IIuckynoB H.C /TnddepeHnnansHOe ¥ HHTErPATLHOE HCYUCIICHUSI. M.: 92
B 2-x T. T.1. : Yuebnuk s sry3os/ H.C. "NuTerpan
[TuckyHoB. -U3zn.ctep.. -M.: "Uuterpan-IIpecc", -IIpecc",
2000. -416 c. 2000. -416
C.
6.1.2. lonoJiHuTEeILHAS JINTEPATYPA
ABTOpBI, COCTAaBUTENN 3arnaBue Wznatensc On. anpec

TBO, TOJI




J2.1

Apxanrensckuii A. U.,
Bbaxxanos B. U.

C60pHI/IK HHAUBUAYAJIbHBIX 3az[aH1/1171 10 MaTEMATUKE I
TEXHUYCCKUX BBICIIHNX y‘-Ie6HI>IX 3aBejieHUi. YacTh 1

CaHkT-
IerepOypr
: JIanp,

2021

https://e.lanbook.com/b
00k/168578

6.2 UndopMannoHHbIe TEXHOJOTHH, HCIOJb3yeMbIe PN 0CYIeCTBICHNN 00Pa30BaTeIbHOT0 MPoIecca Mo UCIHUILIHHE

(Mony.J10)

6.2.1 IlepeyeHnb JTUIEH3HOHHOTO ¥ CBOOOTHO PACIPOCTPAHAEMOr0 MPOrPAMMHOI0 00ecneyeHunst

6.2.1.1| Ubuntu




6.2.1.2| Ciernanu3upoBaHHbIE IPOTPAMMBI B Kypce HE UCTIONB3YHOTCS.

6.2.2 Ilepevyens npoecCHOHAIBHBIX 023 TAHHBIX 1 WH()OPMAIMOHHBIX CIPABOYHBIX CHCTEM

6.2.2.1

ZbMATH — camas monHas Marematuueckas 6a3a JaHHBIX, OXBATHIBAIOIIAA MaTepuais ¢ KoHna 19 seka. zbMath conepsxur
okouo 4 000 000 mokymenToB, u3 6osaee 3 000 sxypranos u 170 000 kHHT 1O MaTeMaTHKe, CTATHCTHKE, HHQOpPMATHKE, a
TaK)Ke MATMHOCTPOEHHUIO, (DM3HKE, ECTECTBEHHBIM HayKaMm H jp. - zbmath.org

6.2.2.2

OGuiepoccuiickuii MaTeMaTHYecKuii moprai (MHpopMaloHHas cucrema) - http://www.mathnet.ru/

6.2.2.3

Mathcad- ctipaBounwuk o Boiciieii Mmatematuke -http://www.exponenta.ru/soft/Mathcad/learn/learn.asp/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCHUIIJIMHBI (MOY JIST)

7.1

YueOHble ayAUTOPUH /IS IPOBEJICHUS 3aHATUH JIEKIIMOHHOT'O THIIA, YKOMIUIEKTOBAHHBIE CIIEIHAIN3UPOBAaHHON MeOeNbio U
TEXHHUYECKUMHU CPEACTBAMH O0YUIEHHs: MyIbTUMEIUHHOE 000pyJOBAaHKE IS IIPEAOCTAaBICHUS yIeOHOH HH(POPMAIIUU
60JIBILION ayAUTOPUY /UM 3BYKOYCHUIMBAOLee 000pyA0BaHHE (CTAlIMOHAPHOE WU IEPEHOCHOE).

7.2

VueOHbIe ayIUTOPUH TS IPOBEICHHS 3aHITHI CEMHHAPCKOTO THIIA, TPYIIIOBBIX M HHIMBUIYAIBHBIX KOHCY/IBTALHI,
TEKYIIEro KOHTPOJIS U IPOMEIKYTOYHON aTTECTAIMH, YKOMILICKTOBAHHBIC CIICIIUATM3UPOBAHHON MEOEIBIO M TEXHUIECKUMHU
cpencTBaMu 00yUYeHHS: MYJIBTUMEIUITHOE 000pyJ0BaHHE U/UITH 3BYKOYCHIIMBAlOIee 000pyI0BaHHE (CTALIMOHAPHOE HITH
HEPEHOCHOE).
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