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1 He.]'II/I U 321244 OCBOCHHSA TUCHHUIIJIUHBI

ean (es1) OCBOCHUS IUCIUILINHBL:

@®opMUpOBaHUE y CTYICHTOB CHUCTEMbl (DYHIaMEHTAJIbHBIX MATEMaTHYECKUX 3HAHUH W TMPAKTHUYECKUX
HaBBIKOB (OpMaiu3alMy, MOJEIMPOBAHUS M AITOPUTMHU3ALMM, I[O3BOJIAIOLIEH BBIOMPATh MOJIXOASILIMHA
MaTeMaTU4YeCKU ammapar npu pemeHud npukiaassix WT-3amad ¢ ux mocienyroomed IporpaMMHON
peanuzanuei.

3agauu:

— (¢opMHpOBaHNE 3HAHHI OCHOBHBIX Pa3/eNIOB MAaTEMATUKH, IPUMEHIEMBIX JJIsl aHAJN3a U MOJAEIH-
pOBaHMsI HENIPEPHIBHBIX IPOLIECCOB U AUCKPETHBIX CUCTEM B IIPUKJIAHBIX 33a4ax;

—  (opMHpOBaHHE YMEHUS IPUMEHSITh OCHOBBI 3HAHUH M3 00JIACTH MAaTEMATUKU B IPO(ECCUOHATBHOM
JESITENIbHOCTH;

—  (opMHpOBaHNE HABBIKOB PEIICHHUS CTAaHAAPTHBIX MPOPECCHOHATBHBIX 3a/1a4 ¢ IPUMEHEHHUEM METO-
JI0OB MaTE€MaTHKU;

— (¢opMHpOBaHUE YMEHHUs BbIOMpATh a/IeKBaTHBI MaTeMaTUUeCKUi anmnapaT i (popMann30BaHHOTO
OIMCaHUs CYLTHOCTEN U OTHOILIEHUH Ha ocHOBe T3 1 Ou3Hec-TpeOOBaHMIA;

— ¢opMHpOBaHHE yMEHUS UCIIOJB30BaTh amrmapar JUHEWHOW aareOpbl, MaTeMaTHUECKOTO aHAIN3a U
TEOpUU BEPOSITHOCTEH I aHaJIU3a BBIYMCIUTEIBHON CIOXKHOCTH aIrOPUTMOB, ONTUMHU3ALMU HapaMeT-
POB MojIeJIeH, MOJIEIMPOBAHUS paclpeeEHHBIX CUCTEM U OLIEHKH HaAEKHOCTH MH(OPMALMOHHBIX IIPO-
L[ECCOB;

2 MecTo AMCHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

JucuumnuHa oTHOcUTCA K 6a30Boit yactu 6soka [l «{ucuurianabl (MOIYIIN)»

[IpepexBU3UTHI IUCUUIUIUHBL: Omcymcmeyom

[ToctpexBusuthl auctumiunel: b1./[.5.9 Ocnogvl sxonomuxu u ¢urancosou epamomuocmu, b1 J[.5.12

Quzuxa, b1.J[.b.14 Teopus cucmem u cucmemusviii anarus, b1.J[.b.15 Mamemamuueckoe mooenuposarue,
b1.]]1.5.16 Memoow: onmumuszayuu, 51./].5.22 JJuckpemnas mamemamuka, b1./[.B.2 Cmpykmypwvl 0anuvix u

aneopummosl, b1./[.B.6 Hckyccmeennwviii unmeiniexkm u MauunHoe ooyuerue

3 TpeGoBaHus K pe3yabTaTam 00y4eHHs M0 JUCHHUIINHE

[Ipouecc n3yueHus: AUCUUIIIMHBI HAIIPaBJieH Ha GOPMHUPOBAHUE CIAEAYIOLUIUX PE3YIbTATOB 00YUECHUS

Kox n nHaumeHnoBanue Kon u HanmeHoBaHue [Tnanupyemble pe3yabTaThl 00y4eHUs 110
bopMupyeMbIX MHMKATOpa TOCTHKEHUS JTUCIUIIMHE, XapaKTePU3YIOLIUe 3TaIlbl
KOMIETEHIIUN KOMIETEHIIUH (dhopMHUpOBaHUS KOMIETEHIINH

OIIK-1 Cnocoben OIIK-1-B-1 IlpumeHnsier ocHOBbI | 3HATD:

IIPUMEHSTh €CTECTBEHHOHAYYHBIX U 0a30Bble OHATHUS U TEOPEMBI aIreOphl,

€CTECTBEHHOHAYYHbIE U | 00IIENHKEHEPHBIX 3HAHUI B reOMEeTPHH, aHAJIN3a, TEOPUU BEPOSATHOCTEN U

O0IIenH)XEHEPHBIE npogeccuoHaTbHON CTaTUCTHKH;

3HAHUS, METOIBI NeSITeIbHOCTH TUIIOBBIE MaTEMAaTUYECKHUE MOJIEH JIJIst

MaTeMaTHIECKOIr'O OIIK-1-B-2 Pemaer NT-3anau;

aHanu3a u CTaHJIapTHbHIE OCHOBHBIE METO/Ibl U KPUTEPUH BBIOOpA

MOJIETTUPOBAHUS, npodeccHOHATIbHBIE 33/1a41 C | MAaTEeMaTHYECKOTO arnapara.

TEOPETUYECKOTO U MIPUMEHEHHEM YMerh:

9KCIIEPUMEHTAIBHOIO |E€CTECTBEHHOHAYUYHBIX U pacrio3HaBaTh KJIacC 3aJa4d ¥ BHIOUPATh

HCCIICIOBaHMS B OO0IIENH)KEHEPHBIX 3HAHUH, MOJIXOASIIUMN pa3aen MaTeMaTUKHA U METOJL

npodeccuoHaTbHON METOJI0B MAaTEMAaTUYECKOTO perieHust, 000CHOBBIBAThH BHIOOD;

JeSATeNbHOCTH aHaJIM3a U MOJICIMPOBAHUS CTPOUTB MOJIEIIb 110 YCIIOBUIO, UCCIIE0BATh €€ U
110JIy4aTh pelieHUE (TOYHOE WM YUCIEHHOE);




Kox u HaumenoBanme
dhopMHUpyeMBIX
KOMIIETEHIIUU

Kox n HaumenoBanue
WHJIUKATOpa JOCTHKECHUS
KOMIIETEHIINHN

[Mnaaupyemblie pe3yabTaThl O0y4eHUS 10
TMCIUTUTMHE, XapaKTEPU3YIOIINE 3TaITbI
(hopMUpOBaHHSI KOMITETEHITUI

MHTEPIIPETHPOBATH PE3YNIbTAT B TEPMUHAX
MCXO/IHOM 33J]a4u ¥ OIICHUBATh €T0
JOCTOBEPHOCTb.

Baajgern:

HaBBIKaMH 3aIIMCH MAaTEeMaTHYECKUX MOJIENICH B
OOIIECTTPUHATHIX 0003HAYECHUSX (MATPHIIBI,
BEKTOPBI, HHTETPAJIbI, PACTIPEICICHHS,
aoruyeckue GopmyIsl);

THIIOBBIMH PACYETHBIMU TPOLIEYPAMU —
peleHre CUCTeM, ONTHMU3ALINS,
MHTETPUPOBAHHE, PACYET BEPOATHOCTEH U
OLICHOK;

npuéMamMu IPOBEPKH pe3ylbTaTa: TPaHUIHBIC
Cllydau, OIICHKA MOTPENIHOCTH, COMTOCTABICHHUE C
JTaHHBIMH.

[IK*-2 Crocoben
paspabarbIBaTh U
OTJIAXKUBATH
IIPOrPaMMHBIH KOJI

[1K*-2-B-2 ®opmanuzyet
3agauy UT orpacnu B 361K
€CTECTBEHHOHAYYHBIX

U CIUILINH

3HAaTh:

MPUHIUIIEI GOpMaTU3AIMK: KaK TIEPEBOIUTh
npUKIaIHYo 3anagy u3 UT-o0nactu Ha sS3BIK
MaTeMaTU4eCKux GopMy U MOJeIeH.

YMeTh:

COCTABJISITh MATEMATUYECKYIO MOJEIb TS
koHkpetHor UT-3anaum;

peaan30BbIBATh MATEMATUUECKUE AJITOPUTMBI Ha
SI3BIKE MTPOTPAMMHUPOBAHUs, HAXOJIUTh U
UCTIPABIISATH OIIMOKYU B BBIYUCICHUAX (OTJIAIKA).
Baajaersb:

HaBBIKaMH (pOpMaATHU3AINH: TIEPEBOIOM
TpeOoBanuii UT-oTpacnu B MaTemaTHUeCKHE
TEPMUHBI;

WHCTPYMEHTaMH pa3pabOTKU: MPAKTHUYECKUM
NPUMEHEHHEM MaTeMaTUYeCcKOoro amnmapara (13
anre0psl, MATEMaTUYECKOTO aHaIN3a, TEOPHH
BEPOSATHOCTEH U CTATUCTUKH) IPHU HAMTUCAHUH U
TECTUPOBAHUHU TTPOTPAMMHOTO KOJAA JIJIst
petieHus npodeccuoHalbHbIX 331a4.

4 CTpyKTYypa M coJiepKaHue TUCUUIIMHBI

4.1 CTpyKTypa AMCUHMIIIMHBI

OO6m1ast TpyI0EMKOCTh TUCIUIUIMHBI COCTABIISIET 16 3aueTHBIX equHull (576 akageMUIeCcKUX 4acoB).

TpynoemMkocTs,
Bun paGotsr aKaJeMHYECKHX YacOB
1 cemectp 2 ceMecTp 3 cemectp 4 cemectp BCETO

OO0mas Tpy10éMKOCTh 144 144 144 144 576
KonTakTHas padora: 69,25 69,25 53,25 69,25 261
Jlexru (JI) 34 34 18 34 120
[Tpaktuueckue 3anstus (I13) 34 34 34 34 136
Koncynpranuu 1 1 1 1 4
[TpomMexyTodHas aTTecTalus 0,25 0,25 0,25 0,25 1
(3a4eT, SK3aMEH)




TpynoeMKkocCTs,
Bun pa6otsr aKaJeMHUYECKHX 4acoB
1 cemecTp 2 cemecTp 3 cemectp 4 cemecTtp BCETO
CamocrosiTe/ibHas padoTa: 74,75 74,75 90,75 74,75 315
- 8bINOIHEHUE UHOUBUOYATLHO2O
meopueckozo 3aoanus (UT3);
- HanucaHnue peghepama (P);
- CamMono02omoeKa
(npopabomka u nogmoperue
JIeKYUOHHO20 Mamepuaia u
mamepuana y4eOHUKos8 u
YueOHbIX nocoouil);
- U3yyeHue pazoenos Kypca 8
cucmeme 31€KMPOHHO20
oOyuenust;
- N0020MOBKA K NPAKMUYECKUM
3AHAMUAM,
- N0020MOBKA K KOHMPOIbHBIM
pabomam;
- N0020MO6KA K NUCbMEHHbIM
onpocam;
- N0020MOBKA K IK3AMEHY.
Bua uTOroBOro KOHTpOJIA IK3aMeH IK3aMeH IK3aMeH IK3aMeH
(3aueT, IK3aMeH,
Au(ppepeHpOBaAHHBIN 3a4eT)
Paznensr qucnurumHel, n3ydaemble B 1 cemectpe
KosmuecTBo yacos
Ne ayIUTOpHas
pasena HaumenoBaHue pasnienon Beero aGoTa BHEay/I.
71113 | pabota
1 KommiekcHble yncna 12 2 2 8
2 MHoOro4JIeHbI 16 4 4 8
3 Martpuisl ¥ onpeaeauTent 16 4 4 8
4 CucreMbl TMHEHHBIX YpaBHEHUH 16 4 4 8
5 BekropHas anredpa 12 2 2 8
6 JIuHelHbIe ¥ eBKJIMIOBBI IPOCTPAHCTBA 16 4 4 8
7 JIuHelHbIe onepaTopbl 16 4 4 8
8 bunuHelHble ¥ KBaipaTU4YHbIe HOPMBI 12 2 2 8
9 [IpsiMble U TJIOCKOCTH 14 4 4 6
10 KpuBble 1 TOBEPXHOCTH BTOPOTO MOPSIAKA 14 4 4 6
Uroro: 144 34 | 34 76
Paznensr qUCIUTUTMHEL, U3ydaeMble BO 2 CeMecTpe
KonnyectBo yacoB
Ne ayJIMTOpHAst
pasnena HaumenoBanue pasnenon Beero aGota BHEay/l.
71 m3 | pabota
11 BBenenue B MaTeMaTHUECKUI aHAIN3 32 8 8 16
12 HNuddepennmnanbHoe nucyucienne GyHKIui oTHON 40 10 | 10 20
MIEPEMEHHOM
13 HHuTerpanbHOE McYUCIeHne GYyHKITUN OTHON 40 10 | 10 20
MIEPEMEHHOM




KoanuectBo yacos
Ne HaunmenoBanue pasnenon ayamropHa BHEay/I.
paznena BCETO abora 6
a1 |3 [ | PO
14 Huddepennnanbaoe ncunciaeHne GyHKInui 32 6 6 20
MHOTHX TIEPEMEHHBIX
Hroro: 144 34 | 34 76
Paznensl qUCHUIUIMHEL, U3y4aeMble B 3 cemecTpe
KonmyectBo yacoB
Ne HaunmeHnoBanue pasneinoB ayanTopHa BHEayI.
pasjena BCETO abora
T 113 | JIp pabota
15 HHuTerpanbHOE NcUUCIeHUE QYHKITUN JBYX 42 4 8 30
MIEPEMEHHBIX
16 UwucnoBble U QYHKIIMOHATIBHBIC PSIJIbI 48 6 | 12 30
17 Juddeperunanpapie ypaBHEHHSI o4 8 | 14 32
HUroro: 144 18 | 34 92
Paznensr qucuuIuMHeL, N3y4aeMble B 4 cemecTpe
KosmyecTBo 4yacoB
Ne HanmenoBanue pasnenoB AyATOpHa BHEayl.
pasnena BCETO aborta
113 | Jip pabora
18 OcHOBHBIE OIpeIEeTICHHS U TEOPEMbI TEOPUHN 24 6 6 12
BEPOATHOCTEMN
19 CrnyyaiiHble BEIMUMHBI U UX YUCIIOBbIE 24 6 6 12
XapaKTePUCTHKH
20 OCHOBHBIE 3aKOHBI paclpeAeIeHUs] BEPOSTHOCTEN 24 4 4 16
21 OcHOBHbIE MOHATUS MAaTEMAaTUYECKOM CTaTUCTUKU 24 6 6 12
22 IIpoBepka CTaTUCTUYECKUX TUIIOTE3 20 4 4 12
23 PerpeccuonHbIi aHANN3 U CTATUCTUYECKOE 28 8 8 12
MO/ICJIMPOBaHUE
HWroro: 144 34 | 34 76
Bceero: 576 120 | 136 320

4.2 Conepxxanme pa3iejioB AU CHUIIMHBI

Ne 1 KommiekcHsle uMciaa Mooyie u  apeymeHm — KOMHIEKCHO2O — yucid. Aneebpauyeckas,
MPULOHOMEMPUYECKA U NOKA3AMENbHASl POopMbl KOMNIEKCHO20 yucaa. [lelicmeus HAO KOMNJIEKCHbIMU
yycramu: apugmemuyeckue onepayuu, 6036e0eHue 6 CmeneHb U ussieyeHue KOpHsa N-0U CmeneHu u3
KOMNJIEKCHO20 YUCIA.

Ne 2 Muorowiensl [lonamue muocounena. Onepayuu HAO MHO2OYNEHAMU. J]eIUMOCHb MHO20YLEHOS.
Jenenue mnoeounenos ¢ ocmamxkom. HOJ/] u HOK muozounenos. Ancopumm Eexnuoa. Kopnu mroeounena,
ceoticmea kopuei. Teopema be3zy. Cxema I'opnepa. Ocnosnas meopema anzedpwvi. Paznoscenue mnozounena
c OelicmeumenvbHblMU KOI(pduyuenmamu Ha JuHeliHble U Keaopamuunvle MHodxdcumenu. Ilonamue
MHO204NeHA OM HECKOAbKUX NePeMEHHDIX.

Ne 3 Martpuusbl u onpeneaurean Mampuyvl. Buovt mampuy. Onepayuu Hao mampuyamu. nemeHmapHvle
npeobpazosanus Mampuy, npugedeHue K mpey2oibHoMy 6udy, MmpaHCNOHUPOBAHUEe MaAmpuy, Ux c8oLUCmad.
Onpedenumenu: ¢opmyavt 015 eviyucienus onpederumeneu 1,2,3 nopsaoxos. Ceoilicmea onpedenrumenel.
Munop u aneebpauueckoe OononneHue O dIeMeHMa MAmpuysl, Ux c80UCMEd. Obpamnas mampuya:



onpeoeneHue, ceolicmaa, mMemoovl sviuucieHus. Mampuunvie ypasnenus. Pane mampuysi. Teopemul o panee
mampuywvl. Memoosl HaxoxcoeHus: panea Mampuybi.

Ne 4 Cucrempl JMHeHHBIX ypaBHeHUd Cucmemvl m JUHEUHbIX YPABHEHUU C N HEeU3IBECMHbIMU. OC-HOBHbLE
onpedenenus, kraccugpuxayusa, memoo Iaycca. @opmynvt Kpamepa ons pewenuss cucmemvl n JuUHEUHbIX
ypaeHeruil ¢ n Heuzsecmuwvimu. Mampuunoiti memoo pewerus cucmem. Teopema Kponexepa - Kaneniu o
coemMecmHocmu  cucmemvl  JuHeliHblx  ypaeHnenuti. Cucmema  JUHEUHBLIX OOHOPOOHLIX  YPABHEHULL.
DyHOaMeHMANbHASL CUCTeMA PeutleHUl.

Ne 5 Bekropnas aaredpa OcHogHble nOHAMUA 2eOMempuu: MoOYKd, JUHUA, NOBEPXHOCMb U UX
Kombunayuu. /lexapmogvl KoOpOuHamvl HA NPAMOU, NJIOCKOCMU U 6 npocmpaHncmee. llonsamue éexmopa.
Jlunetinvie onepayuu nao eexkmopamu. CkansipHoe, 6eKmopHoe U CMeuanHoe npou3eedeHusi 6eKmopoes, ux
ceoticmea. Ycnogue opmo2onanbHOCmu, KOLIUHEAPHOCMU U KOMNIAHAPHOCMU 8EKMOPO8.

Ne 6 JluHeiiHble M €eBKJIWAOBBI NPOCTPaHCTBA JluHeliHoe NpoCmMpamcmeo: onpeoeieHue, npuMepbvl
JuHelnvlx npocmpancms. llowamue NUHENHOU 3a8UCUMOCU U HE3A8UCUMOCMU CUCMEMbl BeKMOpO8,
Kpumepuii TUHEUHOU 3a8UCUMOCMU CUCTeMbl 6eKMOopos, baszuc. [lonamue Koopounam 8ekmopa 8 OaHHOM
bazuce. Mampuya nepexooa om o00Ho20 6a3zuca k Opyeomy. Jluweiinoe noonpocmpancmeo. Ilpumepsoi.
Eexnuooso npocmpancmeo. Hepasencmeo Kowu-bynsaxoeckozo. Opmo2oHanbHbll U OPMOHOPMUPOBAHHBLI
bazuc. Ilpoyecc opmoeconanuzayuu. Mampuya [pama cKransaproco npoussedenus, ee CEOLCMEd.
OpmozonanvHvle Mmampuybi.

Ne 7 Jluneiinble omepatopbl Jlunelinble onepamopsvl 6 JUHEUHbIX NPOCMPAHCMBAX: oOnpeoeieHue,
mampuya. Pane, s0po, oeghpexm, obracme 3uauenuil nunelino2o onepamopa. @opmyna 0ns cesa3u mampuy
00H020 U MO20 dHce NTUHEUHO20 ONepamopa 8 08yX PAsIUYHbIX OA3UCAX OOHO20 U MO20 JHce KOHEYHOMEPHO20
nunelno2co npocmparcmea. Cobcmeennvie 8eKMoOpbl U COOCMEEHHble 3HAYeHUs JTUHelH020 onepamopa.
Xapaxmepucmuueckutl  MHO2OYNeH  JUHEUHO20  onepamopd,  Xapakmepucmuieckoe  YVpasHeHue.
Cywecmeosanue bazuca u3 coOCmMEeHHbIX 6EKMOPOS.

Ne 8 businHeiiHble U KBaJgpaTu4dHble Gopmbl Jlunetinvie u oununelinvie hopmol. Keaopamuunvie popmol:
onpedenenue, ceotcmea. Ilpusedenue Keadpamuunou Gopmbl 8 e8KIUOOBOM NPOCMPAHCHEE K
KaHoHuveckomy 6udy. Ilonoscumenvho u ompuyamenbHo onpeoeieHHvle Keaopamuunvie Gopmvl. 3aKoH
unepyuu. Kpumepuii Cunveecmpa nonoscumenvHot onpeoeienHocmu KaopamuidHol opmbi.

Ne 9 IIpsimble m miaockoctw Cnocobvl 3a0anus AuUHUNL HA NIOCKOCMU, JUHUL U NOBEPXHOCMEl 6
npocmpancmese. Ancebpauueckue aunuu u nogepxrHocmu. llpamaa na nnockocmu. Pasnuunvle ¢hopmol
VPasHeHust NPAMOU HA NJIOCKOCMU: obujee, napamempuyecKoe, KAHOHU4ecKoe, ¢ y2iosbiM Kodghguyuenmonm,
8 ompe3Kax, HOpManbHoe. Y2on MedxHcoy NpAMbIMU, YCIO08USL NAPANLENbHOCMU U NEePHneHOUKVAAPHOCU
npamvlx. Paccmosnue om mouku 0o npamoti Ha niockocmu. Ilnockocme 6 npocmpancmee. Pasnuunvle
dopmul ypasnenus niockocmu: obujee, 8 ompe3Kax, yepe3 mpu paziuunsie MouKu, napamempuieckoe u
HOpMAanbHoe. Y201 medHcoy NI0CKOCMAMU, YCI08US NAPALIEbHOCU U NePReHOUKVIAPHOCMU NA0CKOCELL.
Paccmosanue om mouku 0o niockocmu. Ilpsmas 6 npocmpancmee. Paznuunvie ¢hopmol ypasHeHuss npsamoll:
obwee, napamempudecxkoe, Kanouuueckoe. Ilepexo0 om o00HO20 3adanusi K Opyeomy. B3zaumnoe
pacnoiodcenue NpAMou U RI0CKOCMU, 08YX NPAMbBIX 8 NPOCMPAHCMEe.

Ne 10 KpuBble U MOBepXHOCTH BTOpPOro mopsinka Kpuevie émopozo nopaoka. Ianunc, eunepboona u
napabona. llosepxnocmu emopoco nopsioka. Ilosepxnocmu epawenus. Innuncoud. OOHONOAOCMHBIU U
08YNOIOCMHBILL 2unepboIouUd. Iirunmuyeckutl u eunepborudeckuil napabonoud. Konyc emopozo nopsoxa.
Lununop.

Ne 11 BBenenme B MaremMaTuuyeckuil aHaam3 Yucnosvie mHodcecmea. [leticmeumenvhvle 4ucia.
Ocpanuuennvie uucnogvle mMHoxcecmsa. Oxpecmuocmo mouku. Pynxyusa. Cnocobvl 3adanusi yHKYuUi.
OcnosHuvle anemenmapuvie @ynkyuu. YHucnosvie nocrnedosamenvrHocmu. Ilpeden nociredogamenbHOCHL.
beckoneuno manvie u 6eckoneuno 6Ooavuue nocredosamenvHocmu. (Ceolicmea 0OECKOHEYHO MATbIX.
Apugpmemuueckue onepayuu Hao npederamu. l[Ipedenvrwiti nepexod 6 nepasencmeax. Ilpeden monomonHou
yucnogotl nociedosamenvHocmu. Yucno e. [loonocnedosamenvrnocmu. Teopema Bonvyano-Betiepuumpacca.
Ilpeden ynkyuu 6 mouxke u Ha OecKomeyHOCMU (PA3IUYHBIE ONpeOeNeHUs, NPUMepbl, ULTIOCMPAYUL).
beckoneuno manvie u deckoneuno donvuue @ynxyuu. Ceoticmeéa beckoneuno manvix. Teopema o cesa3u
npedena gyukyuu u beckoneuno manou ynxyuu. OcHoguvie meopemsvl 0 npedenax Gyukyuu. Illepesuiii
3ameuamenvuslil. npedel. Bmopoii 3ameuamenvhuiti npeden. CpasHenue OeCKOHEUHO MANbIX QYHKYULL.
Okeueanenmuvie OeckoneuyHo manvie @Qyukyuu. Henpepvienocms @QyHKyuu 6 mouxe (npumepul,
unntocmpayuu). OonocmopoHnuue npedenvl. Touku pazpeiéa ynxyuu, ux xnaccugurayus. Henpepvienocmo
@yukyuu na muodxcecmee. Ceolicmsea Henpepvl8HbIX PYHKYULL.



Ne 12 [quddepenunaibHoe ucyuciaeHne (yHKOUH oaHOH mepeMeHHOU Onpedenerue npoussooHOU
@dyHkyuu  0o0HOU  OelicmeumenvHou  nepemenHou.  Juggepenyupyemocmo  ¢ynxyuu.  Ilpasuna
ougppepenyuposarus. Buviuucnenue NpOU3B0OHBIX OCHOBHbBIX 97IeMeHMAaAPHBLX Gdyukyuil.
Hughgpepenyuposanue cnooxcuvix @yuxyuii. Ilpouzsoonas obpamuvix Gyukyutl. Juppepenyuposanue
napamempuyecku U Hesa8HO 3a0aHHblX Qyukyul. Jupgpepenyuan u e2o npumernenue. llpouzsoonvie u
oughgpepenyuanvt evicuux nopaokos. Kacamenvnaa npsamasn. I'eomempuyeckuil cMbiCI NPOU3BOOHOU U
ougppepenyuana. Duzuueckuii cmulci npou3eo00HoU. OcHosHbIe Meopembl OUPPEPEHYUATbHOLO UCHUCTECHUSL.
Mnozounen u ¢popmyna Tetinopa. Ilpasunra Jlonumans. Hccredosanue ynkyuti ¢ noMowbo nPpou3Bo0HbIX:
MOHOMOHHOCMb, NPUSHAKU MOHOMOHHOCIU, IKCMPeMyMbl DYHKYUU, He0OX00UMoe yclosue s3Kcmpemyma u
docmamounoe yciogue IKCmpemymd, 8binyKiocms QyHKyuu, mouku nepeeuda. Ilnan nocmpoenus epaguka
@dynxyuu. Acumnmomul. Haubonvuwee u Haumenvuiee 3uaueHus: pyHKyuu Ha ompeskxe.

Ne 13 HuterpajbHoe wucuucjienue QGyHKUui oaHONH mepeMeHHON [lepsoobpasnas ¢hynkyus u
HeonpeodenenHvlll unmezpan. Ceolicmea nepeoooOPasHvIX U HeonpedelleHHblx unmezpanos. Tabnuya
unmezpanos. OcHogHvle Memoobl UHMESPUPOBAHUsL (HeNOCPeOCmEeHHOe, Memoo 3amMeHbl NePeMeHHOU, No
yacmsam). Humezpupoeanue npocmeuwux npaGUIbHbLIX payuoHaibHulx @yHkyul. Obwee npasuio
UHMESPUPOBAHUSL  PAYUOHANbHLIX — YHKyull.  MHmezpuposanue  mpucoHOMempuueckux  yHKyuil.
Hnumeepuposanue nekomopwix 81008 uppayuonaivrocmeti. Onpedenennviti unmezpan (unmeepan Pumana),
e2o ceomempuyeckuti cmoici. OcHosHble ceéoticmea onpedeneHno2o unmezpana. Kiaccer unmeepupyemuix
@dynxyuu. Onpedenennvlii unmezpan Kax @QyHKyus e6epxHe2o npeodena. Buvluucnenue onpeoenrennozo
unmeepana. Dopmyna Heromona-Jleubnuya. Hnmeepuposanue memoOoM NOOCMAHOBKU, MemoooM
UHmMezpuposanus no yacmam. Humezpupoganue uemmnvix u Heuemuvlx QYHKYUL 8 CUMMEMPUYHBIX Npeoeax.
Hecobcmeennvie unmeepanvt (I u 2 pooa). I'eomempuueckue npuioxceHus onpeoeieHH020 UHmespad.
IInowaos xpusonrunetinou mpaneyuu, niowadb KPUBOJIUHEUHO20 ceKmopa. J[nuna O0yau niocKol Kpusou.
Buvluucnenue obvema men no uzeecmuuviM niowadsm napaiienvhvlx cedenutl. Odvem u niowads
NOBepXHOCIU meJla 8PaUfeHUs.

Ne 14 JIu¢depenunanbHoe ucuuciaeHue QyHKIUH HECKOJIbKHMX INepeMeHHbIX DYHKyus HeCKOIbKUX
nepemMeHHbIX Kak omoodpadicenue. IIpeden GyHKyuyu HeCKOIbKUX NEPEeMEHHbIX U NOBMOPHbIEe Npedeivl, C8:13b
meodncoy numu. Henpepuvisnocms pynkyuu neckonvkux nepementuvix. Ceoticmea HenpepwvieHblX (OYHKYULL.
IIpouseoonas no nanpasnenuto. I paouenm. Yacmuvle npoussooHvle, UX MEXAHUUECKUL U 2eOMempUYecKutl
cmoien. [ughgepenyupyemvie ¢hynkyuu neckonrvkux nepemennvix. Heobxooumvie u docmamounoe yciosus
oughgpepenyupyemocmu. Juppepenyuan pynkyuu HeckorbkKux nepemenHvix u e2o ceovicmsa. Kacamenvnas
NJIOCKOCMb U HOPpMAlb K nogepxnocmu. I eomempuueckuti cmvici ougpepenyuana gyukyuu. [lpumenenue
oughghepenyuana @QynKyuu HeCKONIbKUX NEPEMEHHbIX K NPUOIUINCEHHbIM @bluucieHusm. I[Ipouzsoonas
CNOJCHOU  (DYHKYUU  HeCKONbKUX nepemenuvix. Juggepenyuan cnoocnou  @ynxkyuu.  Ceoticmeo
unsapuanmuocmu ouggepenyuana. Hacmuvie npouzsoomvie u Oughghepenyuanvl GblCUIUX NOPAOKOS
@yukyuu  Heckonvkux nepemenuvix. Dopmyna Teinopa 011  @QYHKYUU HECKONbKUX NEPEMEHHDIX.
Oxcmpemymol pyHKYUU HecKoIbKux nepemenHvlx. Heobxooumvie ycnogus cyujecmeo8anus 3KCmMpemMyMmd.
Locmamounsvie ycnosus cywecmeoganus sxcmpemyma. Haubonvuwee u naumeHvuiee 3HayeHus QyHKyuu
08yx nepemennvix. Hesasnasa ¢ynxyusa oonou nepemennoil. /Jughghepenyuposanue neasnoti (hyHkyuu 00HoOU
nepemennou. Hesaenas gynkyus Heckonbkux nepemenmvix. /[ughgepenyuposanue neasHou @GyHKyuu 08yx
nepemenHbIX.

Ne 15 HuTerpanbHoe ucumcieHue QYHKUUH JBYX NepeMeHHBIX KoxcmpykmugHoe onpeodeieHue
080UH020 UHMezpand. 3a0ayu, npueodswue K NOHAMUIO 08OUHO20 UHMezpald. Ycnosus cyuecmeosanus
060tinoco unmezpana. OCHOBHbIE CBOUCMBA 0BOUHO20 UHMe2pand. Bvluucienue 080liHO20 uHmezpaia.
3amena nepemennvix 6 08ouHOM unmezpane. /{8oUHOU uHme2pan 6 noaapHelx Koopounamax. Ilpunoscenus
0801IH020 UHmMezpaa.

Ne 16 UncsioBbie u (pyHKUHMOHAJIBHBIE PsAbl Yucnosvie padsl. Ceoticmea 4ucioswvix psoos. Heobxooumwiii
npusHaxk cxooumocmu. Iapmonuueckuil psaod. 3nHaxkonocmosuuvie psaovl. OOwuil NPUZHAK CXOOUMOCMU
nonoxcumenvuvlx psaoos. Ilpusnaxku cpasnenus. Psovl ¢  neompuyamenvHuimu unenamu. Ilpusnax
Jlanambepa, paouxanvuoiti npusnax Koww, ummeepanvuwiti npusnaxk Kowwu. 3HaxkonepemeHnuvle u
3Hakouepeodyrowuecs psaovl. Ilpusnax Jletionuya. ObOwuti  00CmMamounvlli  NPUSHAK — CXOOUMOCTU
3HAKONepemMeHHbIX ps008. ADCONOmMHO U YClo8HO cxoosauwuecs yuciogvie paovl. Ceoticmea abCconNOmHo
CXOOAWUXCA YUCTIO0BLIX PAO008. DPYHKYUOHATbHBIE nociedogamenbHocmu U paosl. Cymma yHKYUOHANbHO2O
paoa. QObnacmv  cxooumocmu. Pasnomepnas cxooumocmov — ynkyuonanvHvix  psaoos.  Ilpusnax
Betiepwumpacca. Ceoticmea pagHomepro cxo0auuxcsa QyHKYuoHanbhwix psaoos. Cmenennule psaovl. Teopema
Abens. Paouyc u unmepsan cxooumocmu cmenennoco psoa. Ceoticmea cmeneHuwix psoos. Popmyna u psao
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Tevinopa. Teopemvl 0 cxooumocmu psioa Teunopa. Paznodcenue 0CHOBHbIX d1eMEHMAPHBLIX QYHKYUL 8 PsiO
Maxknopena. Hexomopbie npunodicenus cmeneHuvix psoos.

Ne 17 JInddepenunanbubie ypaBHeHuMs /[ugppepenyuanvhvie ypasnenus [-eo nopsoxa. Teopema
CYWecmeo8anus U eOUHCMEEHHOCMU peuleHus. YpasHenus ¢ pazoenaromumMucs nepemennvimuy. Jlunetnvie u
00HOpOOHBle ypasHenusi [-20 nopsaoka. Jluggepenyuanvrvie ypasnenus evicuiux nopsaoxos. Teopema
CyWecmeosanusi U eOUHCMEEeHHOCMU peulenus. YpaeHenus 2-20 NOpsAoKa, OONycKaiowjue NOHUNCEHUE
nopsoka. Jlunetinvle oughghepenyuanvuvle ypasHeHusl.

Ne 18 OcHoBHbIe ompeaejieHHsI U TeOpeMbl TEOPHH BePOATHOCTEH [I/pocmpancmeo 371emeHmapHbix
ucxo0os. Cnyuaiinvie coovimus, Kiaccugpuxayus coovlmuil, 0elucmeaus Hao codblmusamu, aieeopa coovimull.
Axcuomamuueckoe  onpedeneHue  GePOAMHOCMU,  COlUcmea  eeposimHocmeu.  Beposmuocmmoe
NpOCMpPAHCcmeo:  OUCKpemHoe  8epPOAMHOCIHOEe  NPOCMPAHCMEO,  HENpepbleHoe  8ePOSMHOCHHOE
npoCmMpancmeo. Yciosnvie 6eposmMHOCMU, MeopeMbl YMHONCEHUS 8ePOAMHOCMEl, He3a8UCUMOCTD
cobvimutl, 63auMHas Hezagucumocms cobvimutl. Ilonnas epynna coovimutl, popmyna noaHol 6eposmHoCcmu,
gopmynvl Baiieca. [losmopnvie nezagucumvie ucnvimanus: cxema bepnyniu, popmyna bBepuynnu, gpopmyna
Ilyaccona, noxanvnas u unmezpanvrasn gopmyast Myaspa-Jlannaca.

Ne 19 Cayuaiinble BeJIMYMHBI U MX YHCJI0OBBIE XapaKTePUCTHUKH Onpeoenenue Cry4aHol GeIUdUHbL.
Cnyuaunsiii éexmop. /[uckpemuvle ciyuatiHble eIudUHbl: 3aKOH pacnpedeieHus, QyHKyus pacnpeoeieHus,
Mamemamuyeckoe oxicudanue, oucnepcus, MmomeHmol. Henpepovignvle ciuyuaiinbie 6elUdUHbL: HYHKYUA
pacnpeoeiieHuss U NIOMHOCMb, UX CBOLUCMSEA, YUCIO08ble Xapakmepucmuku, keawmuau. Hezasucumocms
cayuatnvlx  eekmopos. Koeapuayus u  xosgpguyuenm  kopperayuu  08yX  CAVHAUHBIX — BETUYUH.
Kosapuayuonnas mampuya ciyuaiinozo éekmopa u ee c8oticmaa.

Ne 20 OcHoBHBIE 3aKOHBI pacnpejeleHusi BeposiTHOcTell OcHosHble 3aKOHbL pacnpeoeneHus:
ounomuanvroe, Ilyaccona, pasHoMepHoe, NoOKa3amenbHOe, HOPMAIbHOE, «NPAGUIO MPEX — CUSM».
Hepasencmeo Yebvuuwésa, saxon Oombuwiux uucen, yeHmpanivHas npeoenvHas meopema. Ilpunoowcenus
meopuu 8eposSIMHOCMell 8 KOMNbIOMEPHBIX HAYKAX.

Ne 21 OcHOBHbIE MOHATHS MATEMATHYECKON CTATUCTHUKU [ eHepanvHas u 6blOOPOYHAsL COBOKYNHOCHU,
8aPUAYUOHHDBIL pAO, IMAUPUYECKAss (QYHKYUs pacnpeoeneHus, 2UCmocpammd, 6bl00pouHvle cpedHue U
Momenmol.  MemoO  momenmos U  MemoO  MAKCUMATbHO20 — NpPa8oonooodusi,  HeCMewéHHOCHb,
cocmosamenvHocmy, 3ppexkmusHocms. JlosepumenvHvle UHMEPBANbL Ol MAMEMAMUYECKO20 OHCUOAHUS,
oucnepcuu u 0oJu.

Ne 22 IlpoBepka craTHCTHYeCKUX rumore3 OcHogHbie meopemuueckue c8e0eHuss no npogepke Henapa-
Mempuyeckux cmamucmuyeckux eunomes. Kpumepuii coenacus y*~ITupcona. Ochosnvie meopemuuecKue
c8edeHUs No NpogepKe Napamempudeckux Cmamucmuideckux 2unomes: uobl CMamucmuiecKux 2unomesol,
cmamucmuyeckuli Kpumepuil, Kpumuyeckoe MHOHCecmeo, ouudku 1-20 u 2-20 pooa, yposeHs 3Ha4uUMOCmu,
MowHocms kKpumepus. lIposepka eunomes o napamempax HOpMAIbHO PACHPEOeNIeHHbIX 2eHEPATIbHBIX COB0-
KYNHOCME.

Ne 23 PerpeccHOHHBIi aHAJM3 UM CTATHCTHYECKOE MOJEJHPOBAHUE BulOopounas Koppeisyus, mMenoo
HAUMEHbUIUX KBAOPAMO8, NAPHAs JTUHEUHAs peepeccusi U eé unmepnpemayus. JJamuuxku nceeo0ociy4aiHblx
yucen, oopamuwlil Memoo, mMemoo npuHsmusi—omeepoicenus. Memoo Monme-Kapno, oyenxa noepewrnocmu
u 0osepumenvhvlll UHmMepeal no pesyiomamam umumayuu. Koppensyuonuviti ananuz. Oonoghaxmophwiil
peepeccuonmblll ananus. MuoxcecmeenHblil KOPPEIAYUOHHO-Pe2PeCCUOHHBLI AHAU3. AHANU3 BPEMEHHBIX Psi-
008.

4.3 IlpakTuyeckne 3aHATHA (CEMUHAPDI)

Ne Koi-Bo
Ne 3agsgTus Tema
pasziena 4acoB
1 1 KommiekcHbie yncoa. 2
2 2 [ToHsATHE MHOTOWIEHA OT OJHOW mepeMeHHOH. Omnepanuu Haxa 2

MHOTOYJICHAMH M HX CBOMCTBa. JleneHne MHOrouieHoB JleneHue
MHOTOYJIEHOB C ocTaTkoM, anroputM EBknuaa. HO/[ MHOrO4I€HOB.
3 2 Teopema be3dy. KopHu MHOrounseHa, KpaTHOCTb  KOpHS, 2
npousBoAHass MHorowieHa. C(Cxema ['opnepa. HenpuBoaumbie




Ne 3ausartus

Ne
pasznerna

Tema

Kom-Bo
4acoB

MHOTOWIEHBbL.  Pa3jiokeHne  MHOrodjeHa B  I[POU3BEICHHUE
HENPUBOIUMBIX MHOXHTeNeH. KoHTponsHas pabora Ne 1.

Buael Matpuil ¥ onepanuu HaJl HUMHU. DJIeMEHTapHbIe Tpeodpazo-
BaHUsl MAaTpHIl, MPUBEJCHUE K TPEYrOJIbHOMY BUIY, TPAHCIIOHUPO-
BaHME MATPHUIL.

Onpenenurenb, cBOCTBA. Beruucienue onpeaenurenei. Boeraucie-
HUE oOpaTHOW MaTpuIlel. MaTpuyHble YpaBHEHHUs. PaHT MaTpuiibl,
6asucublii MuHOp. Teopema Jlaraca.

CucreMbl m JIMHEHHBIX YPAaBHEHUN C N HEU3BECTHBIMHU: OCHOBHBIE
omnpenenenus, kinaccupukanus, meron ['aycca. ®@opmyna Kpamepa
JUISl PELICHUs] CUCTEMbl N JIMHEWHBIX YPaBHEHUH C N HEU3BECTHBI-
miu. [IpumeneHre oOpaTHBIX MATPHUIL AJISI PELICHUSI CUCTEM.

Teopema Kponekepa - Kamemnm 0 COBMECTHOCTH HEOJIHOPOAHOM
CUCTEeMbl JIMHEWHbIX ypaBHeHuU. [loctpoenue dyHmamMeHTanbHON
cuctemsl petienunit CJIY. Kontponbnas pabota No 2.

Jluneiinble onepanuu HaJ BeKTopamu. CKalspHOE, BEKTOPHOE U
CMEILIAHHOE MPOU3BEICHUS BEKTOPOB, UX CBOWMCTBA. Y CIIOBUE OPTO-
TOHAJIBHOCTHU, KOJUIMHEAPHOCTH ¥ KOMIUJIAaHAPHOCTU BEKTOPOB.

IlonsTe NUHENHOrO NpocTpaHcTBa. JIMHENHAs 3aBUCUMOCTb BEK-
TopoB. Pa3mepHocTh U 6a3uc JuHEeiHOrO nmpocTtpaHcTBa. PaHr cu-
CTEMBbI BEKTOPOB JIMHEMHOrO MpOCTpaHcTBa. Marpuna rnepexona or
6a3uca k 6asucy. I[IpeoOpazoBaHue KOOPIMHAT BEKTOPA.

10

Omnpenenenne eBKINIOBBIX MPOCTPAaHCTB. OPTOTOHATIBLHBIE BEKTOPA.
Cucrema opToroHanbHbIX BeKTOpoB. Hopma BekTopa eBKiIMIOBa
OpOCTPaHCTBA. YTOJN MEXAY [JBYMsS BEKTOpaMHM EBKJIMJIOBA
npoctpaHcTBa. OpTOHOPMHMpOBaHHBIA ©Oazuc. Matpuna ['pama
ckajsipHoro npousseneHus. KourponpHas padora Ne 3.

11

Jluneitnslit oneparop. CBsA3b MeXAYy KOOPAMHATAMU BEKTOPA U €0
oOpaza. IIpeoOpa3zoBaHue MaTpullbl JMHEHHOTO oleparopa MpU
nepexojie K HoBoMy Oasucy. Anpo 1 061acTh 3HaAUYECHUN TUHEHHOTO
omneparopa.

12

CoOcTBeHHbIE 3HAUYEHHUS W COOCTBEHHBIE BEKTOPHI JIMHEWHOTO
oreparopa. XapaKkTepUCTUYECKUI MHOT'OYJIEH,
XapaKTEePUCTUYECKOE YPAaBHEHUE JTUHEHHOTO OIIEpaTopa.

13

KBanparuunbsie gopmel. [IpeoOpasoBanue kBagpaTUIHONU (HOPMBI
JUHEMHBIM  OJHOPOAHBIM  omepatopoM. HopmanpHeld  BHI
KBaJpaTUYHOW (QOpMbI. 3aKOH MHEPLUUU KBAJPATHUHBIX (OPM.
3HakoomnpeseNeHHble  KBaapatuuHble  Gopmbl.  [lpuBenenue
KBapaTU4YHOM  (OpMBI B €BKJIMIOBOM  IPOCTPAHCTBE K
KaHOHHYeckoMy Buay. KontponbHas padota Ne 4.

14

[Tpsamas Ha mockocTH. Paznuunble GOpMBI ypaBHEHHS MPSIMOM Ha
IUIOCKOCTH: 00lIllee, mapameTpuiyeckoe, KaHOHMUECKOE, C YIIIOBbIM
kod(duimeHnToM, B OTpe3Kax, HOpPMaJIbHOE. YTOJI MEXIY
OPSIMBIMHU, YCJIOBMSI MApAJUIENbHOCTH M NEPHEHAUKYISIPHOCTH
npsMbIX. PaccTosiHME OT TOYKM 10 IIPSIMOM HA IIIOCKOCTH.

15

[Tnockocth B mpocTpaHcTBe. Pasznuunbie (OpMBI  ypaBHEHHS
IUIOCKOCTH: o0IIee, B OTpe3Kax, uepe3 TpHU pa3juyHble TOYKH,
napamMeTpuueckoe M HOpMalbHOE. YTOJI MEXIY IUIOCKOCTSIMH,
YCJIOBHS MApPaJUICIBHOCTA W MEPHEHAMKYISIPHOCTH IUIOCKOCTEH.
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Ne 3ausartus

Ne
pasznerna

Tema

Kom-Bo
4acoB

Paccrosaue or TOoukM 10 mockoctd. IIpsmas B mpocCTpaHCTBE.
Paznuunbie ¢popmbl ypaBHEHUS NpSIMOii: olliee, mapaMeTpudeckoe,
kaHoHHueckoe. [lepexon ot onHOrO 3aaaHus K apyromy. Bzanmnoe
pacnoyIoKEHUEe NpsIMOM M IJIOCKOCTH, JIBYX IpsAMBIX B
IIPOCTPAHCTBE.

16

10

KpuBsie BTOpOro nopsaka. Dmimrc, runepbona u mapadoa.

17

10

[ToBepxHocTH BTOpOro nopsiaka. [loBepxHocTu BpaiieHusl.
Onnuncoua. OAHOMONIOCTHBIN U IBYIIOJIOCTHBIN THIIEpOOIOn/I.
DIIUNTHYCCKUN 1 TUnepOomueckuii napadonous. Konyc Broporo
nopsiaka. [Hmnmuaap. KontponsHast padota Ne 5. 3anura UT3.

18

11

UYucnoseie MHOXeCTBA. JleiicTBUTENbHBIE YKcia. OTpaHUYEHHBIE
quCcI0BbIe MHOXecTBa. OkpecTHOCTh Touku. DyHKIHs. CriocoOb!
3amanus GyHKIUd. OCHOBHBIC 3JIeMEHTapHbIC (PYHKITUN

19

11

Omnpenenenue npenena YUCI0BOM MOCie10BaTeIbHOCTH MeTo 1blI
HAXO0XJICHUS MIPEJIeTIOB YMCIOBBIX MOCIEI0BATEIBHOCTEH.
beckoHeyHO Masible 1 OECKOHEUHO O0JIbILINE MOCIEI0BATEIbHOCTH

20

11

TexHUKa HaXOXKACHUS MIpeieoB (pyHKIMNA. 3aMeyaTeNnbHbIe
npenenbl. beckoHeuHo Malbie (O YHKINH.

21

11

Omnpenenenue HenpepblBHOCTU QyHKIMH. [IoMCK TOYEK pa3pbIBOB U
OIIPEJIEIICHUE UX TUIIOB

22

12

3anauu, NPUBOIALINE K IOHATHUIO IPOU3BOIHONU. Onpenenenne
MIPOM3BOHON U U PepeHIIpyeMoit PyHKITUH.

23

12

TexHUKa HAX0XKIEHUS MPOU3BOAHBIX (yHKIUH. Jlorapudpmuueckoe
nuddepeHnpoBaHne

24

12

OyHKIINY, 3aJaHHBIE TAPAMETPUIECKH, H TOUCK UX MTPOU3BOIHBIX.
Juddepenuman GyHKImu

25

12

[TpousBoaHbie U AU PepeHuanbl BRICIINX NOpsAaIKoB. TeopeMbl o
CpPEIHMX 3HAUYCHMSX U uX npuiokenus. [Ipasmiio Jlonurais.

26

12

HccnenoBanue (yHKIMH C TIOMOUIBIO MPOU3BOAHOM U TOCTPOCHHE
rpaduKoB PyHKIHI

27

13

Heonpenenénnslit uurerpan. Tabauia HHTETpajos.
HHTerpupoBaHre METOAOM IOACTaHOBKU. VIHTErpupoBaHue
METOJIOM 10 YaACTSM.

28

13

HuTerpupoBanue panoHanbHbIX ApoOeil. IHTerpupoBanue
TPUTOHOMETpHUUYECKUX (QyHKUIUH. IHTEerprupoBaHue HEKOTOPBIX
BHJIOB UPPALMOHAIBHOCTEN

29

13

3anaqu, MPUBOIALINE K TOHATHUIO ONPEAEIEHHOTO UHTErpaIa.
HenocpencTBeHHOE BBIYMCIIEHUE ONPEAEIEHHBIX HHTETPAJIOB.
Boruncnenue onpenenéHHbIX HHTETPAIOB ¢ TIOMOIIBIO
nepBooOpa3HbIX. 3aMEeHa IEPEMEHHOI B OIpe/ieIEHHOM UHTerpalle.
WHTEerpupoBaHue Mo 4acTsM B ONPEAEIIEHHOM MHTErpaje

30

13

Brruncnenue miomazaeit gpuryp. Beruucinenne o0bEMOB Ted.
Bpluncnenue QMHbBL 1YTU IVIOCKOW KPUBOW U IIJIOLIAIN
ITOBEPXHOCTH BpALCHUS

31

13

Brruncnenue uHTerpanoB ¢ 6eCKOHEUYHBIMU MpEIEIaMu OT
HEeNpepbIBHBIX PYHKINNA. Bpiuncienne HecoOCTBEHHBIX HHTETPaIOB
OT HEeOrpaHMUYEHHBIX (DYHKIHUH.

32

14

Omnpenenenne GyHKIUU HECKOJIBKHUX NepeMeHHBIX. [Ipenen
(YHKINU HECKOJIBKHUX TIEPEMEHHBIX M MOBTOPHBIE NIPEEIbI, CBI3b
Mex 1y HUMH. HenmpepbhIBHOCTh ()YHKITUM HECKOJIBKUX MEPEMEHHBIX.
YacTHble TPOU3BOAHbBIC (DYHKIIMH HECKOIBKUX MEPEMEHHBIX.
Huddepennman GyHKINN HECKOIBKUX TIEPEMEHHBIX U €r0
CBOWCTBA.
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Ne Kon-Bo
Ne 3ansaTus Tema
paszena 4acoB

33 14 [Mpumenenne quddepennnana GyHKIMU HECKOIBKUX MEPEMEHHBIX 2
K IPUOJIMKEHHBIM BbIUMCIeHUSIM. [Ipon3BoiHas cl0KHON QyHKIMM
HECKOJIbKUX NepeMeHHbIX. Jnuddepeniuan cnoxxHon GyHKINH.
YacTHble npon3BoAHble U AuddepeHInanbl BHICIINX HOPSIAKOB
(YHKIMU HECKOJIBKUX NEPEMEHHBIX

34 14 DKCTpeMyMbl (DYHKIIMH HECKOJIBKUX TIepeMeHHbIX. HanbombIiee u 2
HaMMEHbIIIee 3HaYeHUs! (PYHKIIUH BYX MepeMeHHbIX. [Ipon3Boanas
110 HanpasieHuro. ['paguesHT

35 15 3aauu, NPUBOISALINE K IIOHATHUIO JBOMHOIO HHTErpaa. 2
Onpenenenre IBOMHOTO UHTErpasa. Beluncienre ABOHHOIO
MHTErpaia..

36 15 3ameHa IepeMEeHHBIX B IBOMHOM MHTETpase. /[BoliHON uHTErpai B 2
NOJBIPHBIX KoopauHaTax. [Ipuioxkenus 1BOMHOrO MHTErpaia

37 15 Brruncienre KpuBOJIMHEHHBIX HHTETPATIOB TIEPBOTO POA. 2
BrrunciieHne KpUBOJIMHENHBIX HHTETPAJIOB BTOPOTO POJIA.
[TpunoxeHus KpUBOIMHEHHBIX HHTETPAJIOB.

38 15 Boruncnenue TpoiiHbIx uHTErpanos. [Ipunosxxenus TpoiHbIX 2
UHTErpajoB

39 16 HccnenoBanue YUCIIOBBIX PSAJOB C HEOTPUIATEIBHBIMH YICHAMH. 2

40 16 HccnenoBanne 3HaKONEPEMEHHBIX YHCIIOBBIX PSIOB 2

41 16 HccnenoBanue Ha CXOAUMOCTh (DYHKITMOHATBHBIX PSAJIOB. 2
Omnpexnenenne paauyca CXOJMMOCTH CTETIEHHOTO Psijia

42 16 Paznoxenus anemeHnTapHbIX QyHKIMN B psaa Teinopa 2

43 16 [TpuMeHeHue PsiioB K BBIUMCICHUIO MPEEIIOB U HAXOKICHUIO 2
HPOU3BOJIHBIX

44 16 Paznoxenue pyukuuii B pag Oypoe 2

45 17 OcHosnble oHATHS Teopun OJlY YpaBHeHHUs ¢ pa3AesSIONIUIMUCS 2
EePEMEHHBIMH.

46 17 OpnHOpoIHOE YpaBHEHUE U YpaBHEHHE B MOJIHBIX AU depeHnmanax 2

47 17 Jluneiinoe nuddepeHnnanbHOe ypaBHEHNE IEPBOTO MOpsiAKa U 2
ypaBHeHue bepHyiu

48 17 YpaBHEHMS], BHICIIHUX MOPSIIKOB. 2

49 17 JluneiiHOe ypaBHEHHE N-TO MOPSAKA C TOCTOSHHBIMU 2
KoddduIMeHTaMH

50 17 Jluneitnsle nudepeHuanbHble YpaBHEHHS N-TO TOPSAKA C 2
epeMEHHbIMU KO3 PHUIIHEHTaMU

51 17 YcToituuBocTh perieHui auddhepeHnnaabHbIX YpaBHEeHHH 2

52 18 [TpocTpaHCTBO IE€MEHTAPHBIX HCXOJIOB, ONIEPAITUH HaJ 2
coObITUsAMH, Auarpammbl Benna. Kinaccuueckoe u reomerpuueckoe
OTIpeIeNICHHUs] BEPOSITHOCTH, KOMOMHATOPHKA

53 18 VY cnoBHas BEpOATHOCTD, HE3aBUCUMOCTD, TEOPEMBI CIIOKEHUS U 2
ymHoxeHus. [lonHas rpynna coObITuit, opmysa noaHoN
BEpOSITHOCTH, (hopMyibl baiieca.

54 18 [ToBTOpHBIE HE3aBUCHMBIE UCTIBITaHUS: cxema bepuymn, popmyna 2
Bepuynnu, popmyna Ilyaccona, nokanbHas U MHTETpajibHas
dbopmyasl MyaBpa-Jlamaca.

55 19 JluckpeTHble ciryyaliHble BEJTMUMHBL: 3aKOH PAaCIpEIeIICHNUs, 2
GyHKIUS pacTpeeNIeHHs, MaTeMaTHIECKOE OKUTaHuE, TUCTICPCHS,
MOMEHTBHI.

56 19 HenpepsiBHBIC CiTydaliHbIe BETMYUHBL: (DYHKIIUS pACTIPECTICHUS 1 2
IUIOTHOCTb, X CBOWCTBA, YHCIIOBbIE XapaKTEPUCTHKH, KBAHTUIIH.

57 19 He3aBucuMocTs cirydaitHbIX BeKTOpoB. KoBapuanus u 2

KO3 PHUIMEHT KOPPENALUH IBYX CIyYalHBIX BEITHYHH.
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Ne Kon-Bo
Ne 3ansaTHs Tema
paszzerna 4acoB

KoBapuanuonHas MaTpuLa CIy4aiilHOrO BEKTOpa U €€ CBOMCTBA.

58 20 OcHOBHBIE 3aKOHBI pacnpeeacHus: ounomuanpHoe, [lyaccona, 2
paBHOMEPHOE, MOKA3aTEIbHOE, HOPMAIIBHOE, IPABUIIO TPEX CUTMM.

59 20 Hepasencto YeObIéBa, 3aKOH OOJIBIIUX YHCEI, IIEHTPAIbHAS 2
npeenbHas TeopeMa.

60 21 BapuanuoHHbIe psiibl, SMIUPUYECKUE XapaKTEPUCTUKH, 2
MOCTPOCHUE THCTOTPAMM H MOJINTOHOB

61 21 Br160povHBIC MOMEHTBI, MOJIa, MEIaHa, ACHMMETPHS M DKCIECC 2

62 21 TodeyHoe 1 MHTEPBAJILHOE OIICHMBAHNE YMCIIOBBIX XapaKTEPUCTUK 2

63 22 [IpoBepka HEMapaMeTPUUECKUX TUIIOTE3 O COTIIaCOBAaHHOCTH 2
SMIIUPHUUYECKOT0 ¥ THIIOTETUYECKOT0 3aKOHOB pacnpeesieHus

64 22 ITpoBepka napaMeTpUUeCKUX CTATUCTUYECKUX TMIIOTES 2

65 23 Br16opouHas Koppessius, MpoBepKa e€ 3HaYUMOCTH 2

66 23 [Tapnas nuneiinas perpeccus: MHK, untepriperarms 2
ko3¢ dunmenTon, R?

67 23 AHaJi3 0CTaTKOB, IOBEPUTEIbHBIE HHTEPBAJIbI B PETPECCUU 2

68 23 Meton MonTe-Kap:io: renepaiiust BHIOOPOK, OIICHKA HHTETPAJIOB U 2
BepositHocTe. 3amura UT3.
Hroro: 136

5 YueOHO-MeTOAHMYECKOE 00ecIedeHne JUCIUIIIHHDI
5.1 OcHoBHas IuTepaTypa

1. bopsynos, C. B. Aneebpa u ceomempus ¢ npumepamu na Python / C. B. bopsynos, C. ]].
Kypeanun. — 3-e uz0., cmep. — Canxm-Ilemepoype : Jlans, 2022. — 444 c. — ISBN 978-5-8114-9980-9. —

Texcm  :  onekmpoumwiti  // Jlawe  :  2nekmpouno-oudruomeuynas — cucmema. —  URL:
https://e.lanbook.com/book/202154 . — Peotcum docmyna. 0ist a8mopus. no1b306amelell.
2. Kyopssyes, JI. JI. Kpamxuii xypc mamemamuueckoeo auanusza [Texcm] : yuebHux ons

eyzo6 / JI. JI. Kyopseyes .- 3-e u30., nepepab. - M. : @uzmamaum, 2008 - I1SBN 978-5-9221-0183-7.
T. I : Jupgepenyuanvroe u unmezpanvroe ucyucienus yHkyui 00Hou nepemennot. Paowi. - 2008. - 400 c.
- ISBN 978-5-9221-0184-4. - [lpeom. ykaz.: c. 395-399. T. 2 : Jupppepenyuanrvrnoe u unmeepanvroe

ucuucienus Qynxyuil MHo2ux nepemenuvix. I apmonuveckuti ananuz. - 2008. - 424 c. - ISBN 978-5-9221-
0185-1. - Ilpeom. ykas.: c. 420-424

3. Kayxo, U. A. Teopusi sepossmuocmeil u MamemMamuieckas Cmamucmuka ;| Y4eOHuK 0jisi 8308
/U. A. Kayxko, I1. C. bonoapenxo, I'. B. 'openosa. — 4-e uz0., ucnp. — Canxkm-Ilemepoype : Jlano, 2026. —
436 c¢. — ISBN 978-5-507-48555-0. — Texcm : asnexmpounviil // Jlans : 31eKmpoHHO-OUOIUOMEUHAS.

cucmema. — URL: https://e.lanbook.com/book/518477. — Peotcum docmyna: 0nst asmopus. noiv308ameleil.

5.2 lonojHuTEbHAA JIUTEPATYpPa

1. Anaweesa, E. A. Aneeopa u eceomempus. Cooprux 3a0au : yueonoe nocooue / E. A. Anaweesa.
— Camapa : IHT'VTH, 2018. — 120 c¢. — Texcm : anekmpounwitl // Jlans : 31ekmpoHHO-OUbOIUOMEYHAs
cucmema. — URL: https://e.lanbook.com/book/182318. — Peotcum docmyna: ons asmopus. noivzosamereil.

2. bexnemuwes, /[.B. Kypc ananumuueckou ceomempuu u aunelnou anceopol [Texcm]: yueoHuk

onst 8y306 / JI. B. Bexnemuwes.- 12-e uzo., ucnp. - M. : Quzmamaum, 2008. - 312 c¢. - ISBN 978-5-9221-
0979-6.

3. Kypow, A. I'. Kypc sevicweti aneeopur [Texcm]: yueb. ona eyzoe / A. I. Kypour.- 18-e u30.,
cmep. - CI16. : Jlanw, 2011. - 432 c. - ISBN 978-5-8114-0521-3.

4, Huxmunvxosa, O. A. Jlunetinas anecebpa u anarumuyeckas eeomempus: Kypc nexyuii :
yuebHnoe nocooue / O. A. Huxmunvrosa, C. A. I[luxmunvkos, A. H. [lagrenxo. — Openbype : OI'Y, 2015. —
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280 c. — ISBN 978-5-7410-1324-3. — Texcm :@ snekmpouuwii // Jlawe @ 31eKMpoHHO-OUOIUOMEUHAS
cucmema. — URL: https://e.lanbook.com/book/110634. — Peotcum docmyna: 05t a8mopus. noiv308ameleil.

5. 3ybosa, U. K. Beeoenue ¢ mamemamuueckuii ananuz [Snexmpounsiii pecypc] : yueo.
nocooue / U. K. 3ybosa, O. B. Ocmpas; M-60 obpazosanus u nayku Poc. @edepayuu, Dedep. acenmcmaso
no obpazosanuro, l'oc. obpazosam. yupedsicoenue evicui. npog. oopasosanus "Openbype. eoc. yn-m". -
Dnexmpon. mexcmosvle oan. (1 ¢gpatin: 0.85 M6). - Openbype : OI'Y, 2006. - 117 c. - Adobe Acrobat Reader
5.0. - Peaxcum oocmyna: http://artlib.osu.ru/web/books/metod _all/1079 20110804.pdf - ISBN 5-7410-0602-
7.

6. Jlemuoosuy, Bb.I1. 3a0auu u ynpasxicnenus no Mamemamuieckomy aHaiu3y Ojs 6my308. yueo.
nocobue ons 6my308 / noo peo. b. I1. [lemuoosuua . - M. : ACT ; Baaoumup : BKT, 2008. - 496 c.
7. Cupomuna, U. K. Mamemamuueckuii ananus. Unmepaxkmusnwiti kypc / M. K. Cupomuna. —

2-e uz0., cmep. — Canxm-Ilemepoype : Jlans, 2023. — 300 c. — ISBN 978-5-507-46509-5. — Texcm :
anekmponnwiil // Jlans : anexkmponno-oubnuomeunas cucmema. — URL: https://e.lanbook.com/book/310235.
— Peotcum oocmyna: 01 asmopus. noivb3068ameinel.

8. Kubszyn, A. U. Teopus eeposmnocmeii u mamemamuueckas cmamucmuxa. bazosvlil kypc ¢
npumepamu u 3aoavamu : yueonoe nocooue / A. U. Kubsyn, E. P. I'opsunosa, A. B. Haymos ; peo. A. U.

Kubsyn. — 3-e u30., nepepab. u oon. — Mockea : @usmamnum, 2007. — 232 c. — Pescum docmyna: no
noonucke. — URL: https://biblioclub.ru/index.php?page=book&id=69320

5.3 llepuoguyeckue u3aHus

1. Bonpocel  cratuctuku: kypHain. - Pexum pocrynma: mo moxgmnucke. — URL:
https://eivis.ru/browse/publication/4633

5.4 UnTtepHeT-pecypchl

1. http://eqworld.ipmnet.ru/indexr.ntm —  mexayHapoaHBI Hay4YHO-0Opa30BATENBHBIN CaUT
«Mup MaTeMaTU4YECKUX YPAaBHEHUI.

2. https://www.gost.ru/portal/gost/ — mopran @eneparbHOrO areHTCTBa IO TEXHUYECKOMY
PETyIMPOBAHUIO U METPOJIOTHH.

3. ELibrary [OnektponHslii pecypc]: PedepaTuBHas 6a3a JaHHBIX, C OTPAHUYEHHBIM JOCTYIIOM
K TIOJIHBIM TeKcTaM cTarteil. Pexxum noctyma: https://elibrary.ru

4. bonpmas Poccuiickass SHIMKIIONEANS: YHUBEpCAIbHAs DHUIUKIONEIHS, COJICPKUT CTaThU
10 BceM 00JIacTsIM 3HAHHIA, CITPAaBOYHKKH 0 TIEPCOHAIUAM, CIIoBapH. — Pesxkum moctyna: https://bigenc.ru/

5. Oo6riepoccuiickuii  Matemarndeckuii mopranm  Math-Net.Ru  [Dnextponnsiii  pecypce]:

BKJIIOYAIOIIUI  MHQOPMALMOHHO-CIIPABOYHYI0 ~ CUCTEMY [0  MYOJNHKAalusM B  OTEYECTBEHHBIX
MaTeMaTH4ecKuX )XypHaiax. — Pexxwum mocryna: http://www.mathnet.ru/

6. OO0pa3oBareNbHbI MaTeMaTHYeCKUI CalT - Pexxum poctyma: http://exponenta.ru/

7. Wolfram|Alpha [DnexTponHbIi pecypc]: 6a3za 3HAaHUN M CIPaBOYHAs CUCTEMa, BKIIIOYAIOIIAs
MHOYKECTBO BBIYMCIUTEIBHBIX aJITOPUTMOB. — Pexxum goctyma: https://www.wolframalpha.com/

5.5 IlporpammHoe o0ecnedeHne, npodecCHOHATbHBbIC 0a3bl [JAaHHBIX W HH(OPMALMOHHBIEC
ClIpaBOYHbLIC CHCTEMbI

1 Onepanuonnas cucrema PEJ[ OC mns paboumx CTaHIMNA, UMEETCs JIUIIEH3Hs, BXOTUT B PEECTp
oreuectBeHHoro [10. — Pexxum mgoctyna: https://redos.red-soft.ru/

2 [MTaket opucHbIx mpunoxenuit «MotO¢puc OOpazoBanue».

3 [Iporpamma st mpocmoTpa caitoB Snaexc.bpaysep, cBoOOgHO pacmpocTpaHseMas, BXOIUT B
peectp oredectBerHHoro [10. — Pexum mocryna: https://yandex.ru/

4 [IporpammHuas cucrema s opraHm3anuu Buaeo-kKoHpepeHi-cBszu DION. — Pexum noctyma:
https://diongo.ru/

5 YHuBepcuterckas miatdgopma 3JIEKTPOHHOTO o0yudeHust «inekTpoHHble Kypchl OI'Y B cucreme

obyuenust Moodle». — Pexxum noctyna: http://moodle.osu.ru
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6 ABTOMaTH3WpOBaHHAs HWHTepakTHBHas cucrema cereBoro TtectupoBanus (AUCCT). — Pexum
noctyna: https://aist.osu.ru/cgi-bin/auth.cgi

7 YHuBepcuterckas rmiargopMa il COMPOBOXKICHHS TPOIETYPhl MPOBEACHUS SK3aMEHAIIMOHHBIX
UCIBITAHUN C WCIOJIb30BAaHUEM JIUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJNOTHH. — Pexum mocryma:
https://exam.osu.ru/

8 CucremMa  aBTOMATH3MPOBAaHHOW  MPOBEPKM  TEKCTOB  HA  HAJIMYUME  3aUMCTBOBAHHIA
«Antumnaruar.Ctpykrypa 4.0», umeercs nuneHsus Ha 1 roa. — Pexxum noctyma: https://osu.antiplagiat.ru/

9 Elibrary [OnexTpoHHbIil pecypc]: pedeparuBHas 0aza TaHHBIX, C OTPAaHHUYCHHBIM JIOCTYIIOM K
MOJTHBIM TEKCTaM cTateil. — Pexxum pocryna: https://www.elibrary.ru/, B nokanpHo# cetu OI'Y.

10 Math-Net.ru [DiekTpoHHBIN pecypc]: OOLIEPOCCHHCKUIT MaTEeMAaTHYCCKHI MOPTal, BKJIFOYAIOIINN
WH(POPMAIIMOHHO-CIIPABOYHYIO CUCTEMY TI0 ITYOJIUKAIUSIM B OTCUECTBCHHBIX MAaTEMAaTUYECKUX JKypHaJlaX. —
Pexxum noctyna: http://www.mathnet.ru/

11 Wolfram|Alpha [OnekTpoHHblli pecypc]: 0a3a 3HaHMH | CHpaBOYHAS CHUCTEMa, BKIIFOYArOIIAs
MHOKECTBO BBIYUCIIUTEIHHBIX allTOPUTMOB. — Pexxum moctyna: https://www.wolframalpha.com/
12 Bbonpmiast Poccuiickas sHIuKIIoneauss [DIEeKTpOHHBIM pecypc|: yHUBEpcalibHasi SHUMKIONEIUS,

COZEPKUT CTAThH MO BCEM OOJIACTSIM 3HAHHM, CIIPABOYHHUKH TI0 TIEPCOHAIUSAM, ClIoBapu. — Pexum moctyna:

https://bigenc.ru/

13 CucreMa KOMIBIOTEPHOH anreOpsl Sage — CBOOOIHOE MPOTrpaMMHOE OOCCIICUCHHE C JIMIICH3UCH
GNU GPL.

14 Cucrema nporpammupoBanus Python, cBoboaHo pacnipoctpansiemast o nuuen3uu PSFL.

15 Marematuueckoe [1O i pemieHuss MIMPOKOro CHEKTpa HAy4YHbIX M NPHUKIAJHBIX 3a1ad Scilab,
CBOOOTHO pacnpocTpaHseMasl.

16 Marematnueckas cuctema GeoGebra, cBo60HO pacnpocTpansemast 1o aurensuu GPL.

17 WuterpupoBannas cpeaa paspadorku 10 Visual Studio Code, cBoGogHO pacmpocTpaHsemas 1o

muuen3nn MIT.

6 MaTepHaﬂLHO'TeXHI/I‘IeCKOC o0ecreyeHue NMCUUILINHDI

Y4yeOHnle AyAUTOPUHN OIS IMTPOBCACHUA 3aHATHI JICKOIMOHHOI'0 TUIIa, CCMUHAPCKOr'o THUIIA, JJI IIPOBCACHHUA
IPYNIOBBIX U UHAUBUAYAJIBHBIX KOHCYJIbTALMH, TEKYILETO KOHTPOJISI U TPOMEXYTOUYHOM aTTecTal|Hy.
AynuTopun OCHAIllEHbl KOMIUIEKTaMU YYE€HUYEeCKOW MeOenH, TEeXHUYECKUMH CpeACTBAMU OO0y4eHMs,
CITy>KalllUMU JUIs TIpeJIcTaBlIeH s yueOHol nHdopMauu 601b1I0NH ayAUTOPUH.

[Tomemienue 1 CcaMOCTOATENbHOM pabOTHl OOYy4arOUIMXCS OCHAILIEHBbl KOMIIBIOTEPHOM TEXHUKOM,
MOJKIIOYeHHOH K ceTn «lHTepHeT», M o0ecleyeHueM JI0CTylna B JJIEKTPOHHYIO HH(POPMaIMOHHO-
oOpazoBarenbHyto cpeny OI'Y.
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