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

ean (1esm) OCBOCHUS AUCITUTIUHBI:

dopmupoBaHUe

Y CTYACHTOB CHCTCMBI

(bYH,I[aMeHTaJ'IBHI)IX MaTEeMaTHYCCKUX

3HaHUH U

MPAKTUYCCKUX HABLIKOB (bOpMaJII/I?;aI_[I/II/I, MOZJCIIMPOBAHUA W aJIrOPUTMU3ALHNHU, HO3BOH$IIOH1€I>'I BBI6I/IpaTB
HNOJIXOAAIMM MaTeMaTHMYeCKuil anmapar npu pemeHud npukiaaaelx WT-3amau ¢ ux nocrienyromeit
IIPOrpaMMHOM peanu3anuei.

3agaun:

—  (opmupoBaHue 3HAHUII OCHOBHBIX Pa3/eOB MaTEeMAaTHUKH, IPUMEHSIEMBIX JJIsl aHAIHU3a U MOJEIIU-
POBaHMS HEMPEPBIBHBIX MTPOLIECCOB U TUCKPETHBIX CUCTEM B IPUKJIAIHBIX 33/1a4ax;
—  (opmupoBaHUEe YyMEHUS IPUMEHITH OCHOBBI 3HAHHI M3 001aCTH MaTEMATHKU B MPOQECCHOHATBHON

JACATCIIBHOCTH,

- (bOpMHpOBaHI/Ie HAaBBIKOB PCHICHUA CTaHAAPTHBIX HpO(beCCI/IOHaJ'IBHBIX 3aaa4 ¢ IpUMCHCHUEM MECTO-

JIOB MaTEMAaTHKHU,

—  (opmupoBanue ymeHus BbIOUpaTh afeKBAaTHBIM MaTeMaTUYECKUH anmapar A GopMaTn30BaHHOTO
OTMCaHUs CYLTHOCTEH U OTHOIIEHUH Ha ocHOBe T3 u Ou3Hec-TpeOoBaHMiA;

—  (opmupoBaHMe yMeHHUs MCIONB30BATH ammapaT JIMHEHHOUW anreOpbl, MaTEMaTHUECKOTO aHaIu3a U
TEOpUU BEPOSITHOCTEH I aHaIN3a BBIYMCIUTEIBHON CIOXKHOCTU ajJrOpPUTMOB, ONTHUMH3AIUU MapaMeT-
POB MojieJIell, MOJICTMPOBAHUS pacpeeIEHHBIX CUCTEM U OLIEHKH HaAEKHOCTH MH(GOPMAIIMOHHBIX MPO-

OeCCOB,

2 MecTo JTUCHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JucnumimHa otHocuTes K 6a3oBoit yactu 6moka [l «ucuuniaasl (MO )»

[TpepexBU3UTBI AUCHUILIUHBL: Omcymcmeyom

[ToctpexBuzuthl nucuurnuubl: b1.J[.5.9 Ochogbl 3KOHOMUKU U (DUHAHCOBOU 2PAMOMHOCHU,
b1.J1.b.12 ®usuxa, bl J{5.14 Teopus cucmem u cucmemuwviti anaius, bl1.J[.b.15 Mamemamuueckoe
mooenuposanue, b1.J[.b.16 Memoowr onmumuzayuu, b1.J[.b.22 quckpemnas mamemamuxa, b1.J].B.2
Cmpyxmypol 0anuwix u anreopummsl, b1./].B.6 Hckyccmeennvlii unmeniekm u MauunHoe ooyuerue

3 TpeOoBaHusA K pe3y1bTaTaM 00y4eHHS MO JUCHUIINHE

[Tpouecc u3yueHus: AMCUUIIIMHBI HAlIpaBJieH Ha (POpMHUpPOBAHHUE CIAEAYIOUIUX PE3YIbTATOB 00YUEHHUS

Kon n HaumeHnoBaHue Kon u HanmeHoBaHue [Tnanupyemble pe3yabTaThl 00y4eHUs 110
bopmMHpyeMBIX WH/IMKATOpa JTOCTUKEHHUS JMCLUIUIMHE, XapaKTEePU3YIOIINE 3TaIlbl
KOMIETEHIUH KOMIETEHIIUH (hopMUpOBaHHsI KOMITETEHIUI

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

IIPUMEHSITD €CTECTBEHHOHAYYHBIX U 0a30Bble OHATHUS U TEOPEMBI aIreOpHl,

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

OO0IIEenH)KEHEPHBIE npodeccuoHaIbHON CTaTUCTHKH;

3HAHUS, METOIBI NeSITeIbHOCTH TUIIOBBIE MAaTEMAaTUYECKHUE MOJIEIH TSt

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

aHanu3a u CTaHJIapTHbHIE OCHOBHBIE METO/Ibl U KPUTEPHUH BBIOOpA

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

TEOPETUYECKOTO U MIPUMEHEHHEM YMerh:

SKCIIEPUMEHTAIBLHOIO |E€CTECTBEHHOHAYUYHBIX U pacro3HaBaTh KJIacc 33aJa4uu ¥ BHIOUPATh

HCCIICIOBaHMs B OOIIENH)KEHEPHBIX 3HAHUH, MOJIXOASIIUMN pa3aen MaTeMaTUKHA U METOJL

npodeccuoHaTbHON METOJI0B MaTEMaTUYECKOTO pereHust, 000CHOBBIBAThH BHIOOD;

JeATeNbHOCTH aHaJIM3a U MOJICIMPOBAHUS CTPOUTB MOJIEJIb 110 YCIIOBUIO, UCCIIE0BATh €€ U
10JIy4aTh pelIeHUE (TOYHOE WM YHCIEHHOE);
UHTEPIPETUPOBATh PE3YNIbTAT B TEPMUHAX




Kox u HaumenoBanue
dhopMHUpyeMBIX
KOMIIETEHIIUU

Kox n HaumenoBanue
WHJIUKATOpa JOCTHKECHUS
KOMIIETEHIINHN

[Mnanupyemblie pe3yabTaThl O0yUeHUS IO
TMCIUTUTMHE, XapaKTEPU3YIOIINE 3TaITbI
(hopMUpOBaHHSI KOMITETEHITUI

UCXOJHOM 3aJ]aud U OLIEHUBATh €TI0
JIOCTOBEPHOCTb.

Baajgern:

HaBBIKAMH 3aITUCH MAaTEeMaTHYECKUX MOJIETICH B
OOIIETTPUHATHIX 0003HAYCHHAX (MATPHILBI,
BEKTOPBI, HHTETPAIbI, pacipeiesieHus,
Joruyeckue GopMyIibl);

TUTIOBBIMU PACUETHBIMU MIPOLIEAYPAMH —
pelIeHre CUCTeM, OIITUMM3AIIHS,
MHTETPUPOBAHUE, PACUET BEPOATHOCTEN U
OLICHOK;

npuéMamu MPOBEPKH Pe3yiIbTaTa: TPAaHUYHbIC
CJIy4au, OlIeHKa IMOTPEIIHOCTH, COMIOCTABICHHE C
JTAaHHBIMHU.

[TIK*-2 Cnocoben
pa3pabaTsiBaTh U
OTJIA)KUBATh
IIPOTPaMMHBIN KOJ

[1K*-2-B-2 ®opmanuzyet
3amauy UT orpaciu B s13bIK
€CTECTBEHHOHAYYHBIX
TVCUIUTUINH

3HaTh:

IPUHIIAIIEI (OPMAITA3AIHMH: KaK TIEPEBOANTH
npukiIagayto 3aaauy u3 UT-o0nactu Ha S3bIK
MaTeMAaTHYECKUX GOPMYIT M MOJCIICH.

Ymersn:

COCTABJISITh MATEMATUYECKYIO MOJEIb JUIS
koHkpetHor UT-3anaum;

peanr30BbIBATh MATEMATUYECKHUE AIITOPUTMBI Ha
SI3bIKE IPOrPaMMUPOBAHUs, HAXOJIUTh U
UCITPABJISATH OMMOKHU B BEIUUCICHUAX (OTIAIKA).
Baajaerb:

HaBbIKaMu (opMaIn3aluu: NePEeBOIOM
TpeboBanuii UT-oTpaciu B MaTeMaTHUECKuE
TEPMUHBI;

UHCTPYMEHTAMHU Pa3pabOTKU: MPaKTHYECKUM
MIPUMEHEHHEM MaTeMaTHYeCKOro anmnapara (13
anreOpbl, MATEMATHYECKOTO aHAIIN3a, TCOPUHU
BEpPOSITHOCTEH M CTATHUCTUKM) MIPU HATUCAHUH U
TECTUPOBAHUU IPOTrPAMMHOIO KOAA JJIst
pelieHus npodeccuoHalIbHbIX 33/1a4.

4 CTpyKTYypa U colepKaHHue TUCHUIINHBI

4.1 CTpyKTypa THCHHIJIMHBI

OO01mas TpyA0eMKOCTh AUCHUTIIMHBI COCTaBIsAET 16 3a4eTHBIX eArHHUII (576 akaIeMUYECKUX YacoB).

TpynoeMKkocCTs,
Bun pabothr aKaJIeMHUYECKHX YacOB
1 cemectp 2 cemecTp 3 cemectp 4 cemecTtp BCETO

O01mas Tpy10éMKOCTh 144 144 144 144 576
KonrakTHasi pabora: 69,25 69,25 53,25 69,25 261
Jlexuuu (JI) 34 34 18 34 120
[Tpaktrueckue 3ausatus (113) 34 34 34 34 136
Koncynpranuu 1 1 1 1 4
[TpomexxyTouHas arrectarus 0,25 0,25 0,25 0,25 1
(3ayeT, 9K3aMeH)

CamocrosiTe/ibHas padoTa: 74,75 74,75 90,75 74,75 315




TpynoeMKkocCTs,
Bun pabotsr aKaJIEMUYECKHX YacOB
1 cemecTp 2 cemecTp 3 cemectp 4 cemecTtp BCETO
- 8bINOJIHEHUE UHOUBUOYATLHO2O
meopueckozo 3aoanus (UT3);
- Hanucanue pegpepama (P);
- CAMON0020MOBKA
(npopabomka u nosmopenue
JIEKYUOHHO20 Mamepuand u
Mamepuana y4eOHUKos u
YuebOHbIX nocooutl),
- u3yyeHue pazoenos Kypca 8
cucmeme 91eKMpPOHHO20
0OyueHus;
- N0020MOBKA K NPAKMUYECKUM
3AHAMUAM,
- H0020MOBKA K KOHMPOIbHbIM
pabomam;
- N0020MOBKA K NUCbMEHHbIM
onpocam;
- N0020MOBKA K IK3AMEHY.
Bua uTOroBOoro KOHTpOJIs IK3aMeH IK3aMeH IK3aMeH IK3aMeH
(3a4deT, IK3aMeH,
auddepeHUpPoBaAHHBIN 3a4eT)
Paznernsl qucHUIUIMHBL, H3y4aeMbie B 1 cemecTpe
KonnyectBo yacoB
Ne ayJIMTOpHAsI
pasnena HawnmenoBanue pasnenoB BCero AGora BHEay/I.
pabota
J. | I3 | JIP
1 KomiiekcHele yucna 12 2 2 8
2 MHorouseHsl 16 4 4 8
3 MaTpulibl ¥ OIPENeIUTENHN 16 4 4 8
4 CucreMpl TMHENHBIX YPaBHEHHUN 16 4 4 8
5 Bekropnast anrebpa 12 2 2 8
6 JIuHeWHbIE M €BKJIMIOBBI IPOCTPAHCTBA 16 4 4 8
7 JIuHeWHbIE OnepaTopbl 16 4 4 8
8 bununeiinble 1 KBaJpaTu4YHbIe GOPMBI 12 2 2 8
9 [IpsiMble M TJIOCKOCTH 14 4 4 6
10 KpuBble 1 MOBEPXHOCTH BTOPOTO MOPSAKA 14 4 4 6
Hroro: 144 34 | 34 76
Paznienbl IuCHMIUIMHBL, U3y4aeMble BO 2 CeMecTpe
KomnuecTBo yacoB
Ne ayJIUuTOpHAast
pasjiena HaumenoBanue pa3nenos BCero aGoTa BHEay/I.
T 13 | 7P pabota
11 BBeneHne B MaTeMaTHUECKUI aHAIN3 32 8 8 16
12 HuddepennnanbHoe ncunciaeHue GyHKIUNH 0 JHON 40 10 | 10 20
MepEMEHHOMN
13 WuTterpanbHoe ucunciaenne GyHKInid 0HON 40 10 | 10 20
MepEMEHHOMN
14 Juddepennnanbaoe ucunciaeHue GyHKIun 32 6 6 20




KonunuecTBo yacoB
Ne HaunmenoBanue pasnenon ayamropHa BHEay/I.
paznena BCETO abota
T 13 | Jip pabota
MHOTHX IIEPEMEHHBIX
HWroro: 144 34 | 34 76
Paznernsl qUCIUIUIMHEBL, H3y4aeMble B 3 ceMecTpe
KosmuecTBo 4yacoB
Ne HaunmenoBanue pasnenon ayAnTopHas BHEAy/I.
paznena BCETO abora
T 13 | Jip pabota
15 WuTerpanpHOe HCUHCTICHUE (GYHKIUHU IBYX 42 4 8 30
MIEPEMEHHBIX
16 UYuncnoBbie U QYHKIIMOHAIBHBIC PSIIBI 48 6 | 12 30
17 Jlubdepennmanbapie ypaBHEHHS 54 8 | 14 32
Uroro: 144 18 | 34 92
Paznernsl qUCIUIUIMHBL, H3y4aeMbIe B 4 ceMecTpe
KonnyectBo yacos
Ne HaunmeHnoBanue pasieinoB AyTopHas BHEAy/I.
pasjena BCETO abora
T 113 | JIp pabota
18 OCHOBHBIE OIPEAEIECHHS U TEOPEMBI TEOPUH 24 6 6 12
BEPOATHOCTEMN
19 CrnyuaiiHble BEJIMUNHBI U UX YUCIIOBBIE 24 6 6 12
XapaKTePUCTHKH
20 OcHOBHBIE 3aKOHBI pacTpeIeTICHUs BEPOSITHOCTEH 24 4 4 16
21 OcCHOBHbIE NOHSTHSI MATEMATUYECKON CTATUCTUKU 24 6 6 12
22 [IpoBepka CTaTUCTUYECKUX TUIIOTE3 20 4 4 12
23 PerpeccnoHHbIN aHANIN3 U CTATUCTUYECKOE 28 8 8 12
MO/JISIIMPOBAHHE
Hroro: 144 34 | 34 76
Bcero: 576 120 | 136 320

4.2 ConepxxaHue pa3/iesioB AU CHUNIHHBI

Ne 1 KommuiekcHble umceiaa Mooyre u apeymenm KOMHWIEKCHO20 uucid. Aneebpauueckas,
MPUSOHOMEMPUYECKAs U NOKA3amenvbHas Hopmbl KOMHIEKCHO20 uducaa. [leticmeus HAO KOMNIEKCHbIMU
yycnamu: apugmemuyeckue onepayuu, 6036edeHuUe 8 CHeneHb U usenedenue KopHs N-ol cmenemu u3
KOMNJIEKCHO20 YUCAA.

Ne 2 Mmuorouienbl [lonamue muocounena. Onepayuu HAO MHO2OUIeHaMu. Jlerumocmy
MmHozounenos. [enenue mnocounenog ¢ ocmamrxom. HOI u HOK mnocounenos. Ancopumm Eexnuoa. Kophu
MHO2ouNeHa, ceoticmea kopueu. Teopema bezy. Cxema I'opuepa. Ocnosnas meopema aneeopul. Paznoscenue
MHO2OUNIeHa ¢ OelucmeUmenbHbIMU Kodpduyuenmamu Ha JUHElHble U K8AOPAMUYHbBIE MHONCUMENU.
Ilonsamue mHo2oueHa OM HECKOILKUX NEPEMEHHBIX.

Ne 3 Matpuusl u ompeaeautreau Mampuyvl. Buovr mampuy. Onepayuu HAO Mampuyamu.
OnemenmapHvle npeobpazosanus mampuy, HnpugedeHue K mpeyeoibHOMY 6udy, MmMpaHCHOHUPOSAHUE
mampuy, ux ceotcmea. Onpedenumenu: opmynvl 01 evluucienus onpederumenei 1,2,3 nopsaokos.
Cesoticmsa onpedenumenetl. Munop u anceopaudeckoe oononneHue 0 d1eMeHma Mampuysl, UX c80UCmad.
Obpamuas mampuya: onpeoeienue, c8OUCMBA, Memoovl eviuucienus. Mampuunvie ypaenenus. Pawne
mampuysel. Teopemvl 0 panece mampuysl. Memoowvl Haxodxcoenus panea Mampuybi.



Ne 4 CucreMbl JJUHEHHBIX YpaBHeHUl Cucmembl m JUHEUHbIX YPABHEHUN C N HEeU3BECMHbIMU. OC-
HoBHble onpedenenus, kiaccuguxayusa, memoo laycca. @opmynvr Kpamepa ona pewenus cucmemsi N
JIUHEUHbIX YPasHeHUll ¢ n Heuzgecmubvimu. Mampuunwlii memoo pewenus cucmem. Teopema Kponexepa -
Kanennu o coemecmuocmu cucmemsl unetinvlx ypastenutl. Cucmema JTUHEUHbIX 00OHOPOOHBIX YPAGHEHULL.
DyHOaMeHMaNbHASL cUcmema peuteHul.

Ne 5 BekrtopHasa anredpa OcHogHble NOHAMUA 2eOMempuu: MOuKd, JUHUSA, NOBEPXHOCMb U UX
Kombunayuu. /lexapmosvl KoopOuHamvl HA NPAMOU, NIOCKOCMU U 68 npocmpancmee. Ilonamue éexmopa.
Jlunetinvie onepayuu nao eexkmopamu. CkansipHoe, 6eKmopHoe U CMeuanHoe npou3eedeHusi 6eKmopos, ux
ceoticmea. Ycnogue opmo2onanbHOCmu, KOIIUHEeAPHOCMU U KOMNIAHAPHOCMU 8EKMOPO8.

Ne 6 JIuHeliHble M eBKJIMI0BBI IPOCTPAHCTBA JIuHeliHoe NpOCMPancmeo: onpeoeieHue, npumepbl
JuHelnvlx npocmpancms. llowamue NUHENHOU 3a8UCUMOCTU U HE3A8UCUMOCMU CUCMEMbl 8eKMOpO8,
Kpumepuii TUHEUHOU 3a8UCUMOCIU CUCTNeMbl 8eKMOopos, basuc. Ilonamue KoopouHam 8ekmopa 8 OaHHOM
bazuce. Mampuya nepexooa om 00no20 6a3zuca k Opyeomy. Jlunetinoe noonpocmpancmeo. Ilpumepul.
Eexnuooso npocmpancmeo. Hepasencmeo Kowiu-bynsaxoeckozo. Opmo2oHanbHbll U OpMOHOPMUPOBAHHbII
basuc. Ilpoyecc opmoeconanusayuu. Mampuya [pama cranapHo2o npou3gedeHus, ee C80UCMEA.
OpmozonanvHvle mampuybi.

Ne 7 JluHelinble onepaTopsbl JluHeliHvle onepamopwvl 8 JUHEUHbIX NPOCMPAHCMBAX: OnpeoeleHue,
mampuya. Pane, s0po, oegpexm, obracme 3uavenutl nunelino2o onepamopa. Dopmyna Ons ceszu mampuy
00H020 U MO20 JHce TUHEUHO20 ONnepamopa 8 08yX PA3IUYHbIX OA3UCAX 0OHO20 U MO20 HCe KOHEUHOMEPHO20
JuHetinozo npocmpancmea. CoOCmeeHHvle 6eKMOpbl U COOCMBEHHble 3HAYEHUsI TUHEIHO20 Onepamopa.
Xapakxmepucmuueckuti  MHO20YNeH — JUHEUHO20  onepamopd,  Xapakmepucmuieckoe  VpaeHeHue.
Cywecmsosanue basuca usz cobcmeenHvIX 6eKmMopos.

Ne 8 busniuneiinbie U KBagpaTuuHble Gopmbl Jluneiinvie u oununelinvie popmol. Keaopamuunvie
Gopmvi: onpedenenue, ceoticmea. Ilpusedenue K8aOpamuuHol Hopmvl 6 e8KIUO0BOM NPOCMPAHCMEE K
KaHoHuveckomy eudy. Ilonosicumenvno u ompuyamenbHo onpeoeieHHbvle KeaopamuyHvle opmvl. 3aKoH
unepyuu. Kpumepuui Cunveecmpa nonoxcumenbHol onpeoeieHHoCmu KeaopamuiHou )opmsi.

Ne 9 TIpsimble M maockocTH Cnocobsl 3a0anus AUHULL HA NAOCKOCMU, TUHULL U NOBEPXHOCMEU 8
npocmpancmee. Ancebpauveckue aunuu u nogepxrHocmu. Ilpsamas na naockocmu. Paznuunvie gopmol
VpasHeHuss NPAMOU HA NJIOCKOCMU: obujee, napamempuyeckoe, KAHOHU4ecKoe, ¢ y2lo8blM KO3ppuyuenmom,
8 ompe3Kax, HOpManbHoe. Y201 MedxHcoy NpAMbIMU, YCIO08USL NAPANIENbHOCMU U NEePHneHOUKVIAPHOCMU
npamvlx. Paccmosnue om mouku 0o npsamou na niockocmu. Ilnockocms 6 npocmpancmee. Pasnuunvle
dopmel ypasnenus niockocmu: obujee, 8 Ompe3Kax, yepe3 mpu paziudnvle MOuKu, napamempuyeckoe u
HOpMAanbHoe. Y201 MedHcoy NA0CKOCMAMU, YCI08Us NAPALIEIbHOCU U NePReHOUKVIAPHOCMU NA0CKOCELL.
Paccmosanue om mouku 0o niockocmu. Ilpsmas 6 npocmpancmee. Paznuunvie ¢popmbl ypasHenus npsamou:
obujee, napamempudeckoe, KaHonuueckoe. Ilepexo0 om o00HO20 3adanusi K Opyeomy. B3zaumnoe
pacnoiodxcenue npAMou U RI0CKOCMU, 08YX NPAMbBIX 8 NPOCMPAHCMEe.

Ne 10 KpuBble U NOBEPXHOCTH BTOPOTro nopsinka Kpugvie 6mopoco nopsaoka. danunc, 2unepbona u
napaoona. Iloeepxnocmu emopoco nopsaoxa. Ilosepxnocmu epawenus. Innuncoud. OOHONOIOCMHBIU U
08YNONOCMHbIUI 2unep60o1oud. dnrunmudeckuii u eunepoorudeckuti napabonroud. Konyc emopozo nopsoxa.
Lununop.

Ne 11 BBegeHue B MaTeMaTuueckmii aHanu3 Yucnogvie muodxcecmsa. [leticmeumenvhvle yucia.
Ocpanuuennvie uucnogvle mMHoxcecmsa. Oxpecmuocmv mouxku. Dynxyus. Cnocobwl 3a0anus QyHKYul.
OcnosHuvle anemenmapuvie ynkyuu. Yucnosvie nocrnedosamenvrHocmu. Ilpeden nociredogamenbHOCHL.
beckoneuno manvie u 6eckoneuno 6Oonvuue nocnedosamenvrocmu. Ceoticmea OeCKOHEUHO MAJbIX.
Apugpmemuueckue onepayuu nHao npederamu. [Ipedenvrwiii nepexoo 8 HepaseHcmeax. Ilpeden MoHOMOHHOU
yucnogot nociedosamenvhocmu. Yucno e. [loonocnedosamenvrnocmu. Teopema Bonvyano-Betiepumpacca.
IIpeden ynkyuu 6 mouxke u Ha OecKoneuHOCMU (PA3IUYHBIE ONPEOeNeHUsl, NPUMEPHLI, ULTIOCMPAYULL).
beckoneuno manvie u deckoneuno oonvuwiue ynxyuu. Ceoticmea beckoneuno manvix. Teopema o cesa3u
npedena Gyukyuu u beckoneuno manou ynxyuu. OcHoguvie meopemsvl 0 npedenax Gyukyuu. Illepesviii
3amedamenvublil. npedel. Bmopoil 3ameuamenvhuviti npeden. CpasHenue OeCKOHEUHO MANbIX QYHKYULL
Okeueanenmuvie Oeckoneuno manvie @yukyuu. Henpepvienocme Gynkyuu 6 mouke (npumepbl,
unntocmpayuu). OonocmopoHnuue npedenvl. Touku pazpeiéa ynxyuu, ux xnaccugurayus. Henpepvienocmo
@yukyuu na muodxcecmee. Ceolicmea Henpepvl8HbIX PYHKYULL.

Ne 12 JInddepenuuanbHoe wucyucieHne @QYHKHUA oaHONi mnepemeHHol Onpedenenue
npPoU3800HOU (DYHKYUU OOHOU OelicmeumenvHol nepemenHou. /Juggepenyupyemocmo @yuxyuu. Ipasuna
ougppepenyuposarus. Buviuucnenue NpOU3B0OHBIX OCHOBHbBIX 97leMeHMAaAPHBLX Gynxyuil.

7



Jugpepenyuposanue croocnvix Gynxyuii. Ilpoussoonas obpamuvix ¢ynxyui. Jugpgepenyuposanue
napamempuyecku u HeaeéHo 3a0aHmvlx @yukyull. uggepenyuan u eco npumenenue. Ilpouzeoonvie u
oughgpepenyuanvr evicuux nopaokos. Kacamenvnas npamasn. [eomempuueckuil cMblC NPOU3BOOHOU U
oughgpepenyuana. Quzuueckuii cmvicii npoussooHo. OcHosHble meopembvl OuphepenyuanbHo20 UCHUCTEHUS.
Mmnoeounen u popmyna Teunopa. Ilpasuna Jlonumans. Hccreoosanue GpyHxkyutl ¢ nomMousbio Npou3600HbIX:
MOHOMOHHOCMb, NPUZHAKU MOHOMOHHOCMU, IKCMPEMyMbl YHKYUU, He0OX00UMOoe YCI08uUe IKCmMpeMyma u
docmamounoe yciosue IKCMmpemyma, 8blnyKiocms yukyuu, mouxku nepecuba. Ilan nocmpoenus epaguxa
@yukyuu. Acumnmomul. Haubonvuiee u HaumeHbuiee 3Ha4YeHUs: YYHKYUU HA Ompe3Ke.

Ne 13 HuTerpasbHoe ucumcienue GyHKUM oaHOI mepemeHHOW [lepsoobpasznas GyHxyus u
HeonpedenenHvli unmezpan. Ceolicmea nepeooodPA3HbIX U HeonpeodeseHHblX unmeepanos. Tabauya
unmezpanos. OCHO8Hble MemoObl UHMeSPUPOBAHUS (HENOCPEeOCMBEHHOe, Memoo0 3aMeHbl NePeMeHHOU, No
yacmam). Humeepupoeanue npocmetiuux npasUIbHbIX payuoHairbHulx @yukyut. Obwee npasuio
UHMe2PUPOBAHUs  PAYUOHANLHBIX  yHKkyull.  Mumezpuposanue  mpucoOHOMEmpuUyecKux  QyHKYul.
HUnmeepuposanue nekomopuix 6u008 uppayuonaivHocmeti. Onpedenennsiii unmezpan (unmeepan Pumana),
e2o ceomempuyeckuti cmoici. OcHosHble cgoticmea onpedeiieHHo2o uHmezpana. Kiaccol unmezpupyemvix
Gynxyuu. Onpedenennvlii. unmeepan Kax @yukyus eepxneco npedend. Buvluucienue onpedenennoco
uumeepanra. Dopmyna Hvtomona-Jletionuya. Humezpuposanue memooom NOOCMAHOBKU, MemoOOM
unmezpuposanus no yacmam. Humezpupoeanue yuemmnvix u HeuemHuvlx QYHKYUU 8 CUMMEMPUUHBIX NPeOerax.
Hecobcmeennvie unmezpanvt (1 u 2 pooa). I'eomempuueckue npunodlcenus OnpeoesenHHo20 UHmezpaid.
Inowaowv xkpusonumetinou mpaneyuu, NI0wWadb KpUBOJIUHEUHO020 ceKkmopa. [nuna oyeu niockou Kpueou.
Buluucnenue obvema men no uzeecmHuviM naOWAOAM napanienvHuix ceveHuil. Obvem u niowads
NOBEPXHOCMU meld 8PAUeHUs.

Ne 14 JIuddepennuanbHoe ucUUCIeHHe QYHKUHI HECKOJIbKHX MepeMeHHbIX @OyuKkyus
HeCKONIbKUX NepeMeHHbIX Kak omobpadicenue. Ilpeden YyHKyuu HeCKONbKUX NepeMeHHbIX U NOMOPHbulE
npeodenvl, 6436 Medcoy Humu. Henpepvienocmv @ynxyuu Heckonvkux nepemennvix. Ceoticmea
HenpepvlgHblx  Gyuxyuil. Ilpouzsoonas no Hanpasnenuio. I paduenm. Yacmmuvie npouzeooHvle, Ux
Mexaunuueckuti u eeomempudeckuu cmvici. Juggepenyupyemvle @GyHKyuu HeCKOIbKUX NePeMEeHHbIX.
Heobxooumvlie u odocmamounoe ycnosus ougppepenyupyemocmu. Jupdepenyuan GyHKyuu HeCKOAbKUX
nepemMeHHvIX U e2o ceoticmea. Kacamenvnas niockocms u Hopmanvs K nosepxwocmu. I eomempuueckuti
cmoien oughgpepenyuana @yuxkyuu. Ilpumenenue oupgepenyuanra GYyHKYuU HECKOIbKUX NEPEMEHHbIX K
npUOIUNCEHHBIM 8bluUCTeHUAM. [Ipou3so0Has crodicHol GYHKYUU HeCKOTbKUX nepemeHHbIX. [Jughgepenyuan
cnoocnou  gyuxkyuu.  Ceolicmeo  uneapuawmuocmu  ougpgpepenyuana. Yacmuvle npouzeooHvie u
oughghepenyuanvl gvicuux nopsaokoe GyHkyuu Heckoabkux nepemenuvix. @opmyna Tetinopa ons ynxyuu
HECKONbKUX NEPeMeHHbIX. ODKCmpemMymbl @YHKYUU HeCKONbKUX nepemennvix. Heobxooumvle ycnosus
cyujecmeosanus skcmpemyma. Jlocmamounvie ycnogus cyujecmeoganus sxcmpemyma. Haubonvwee u
HauMeHbuiee 3HayeHus @QYHKyuu 08yx nepemeHmvlx. Hesgnas  @yukyus o00HoU  nepemeHHoll.
Hughgpepenyuposanue neasnoti (hynkyuu ooHou nepemennou. Hesasnas ynkyus HecKONbKUX NePEeMEeHHbIX.
Jugpepenyuposanue nesigHol pyHKyuU 08YX nepemeHHbIX.

Ne 15 UHTerpajibHoe ucuucjieHue GyHKUMii ABYX NmepeMeHHbIX KoncmpykmueHoe onpeoeneHue
0801IH020 UHmMe2pana. 3aoaqu, npusodaujue K NOHAMUIO O080UHO20 UHMe2pand. Yclosus cyujecmeosanus
06ouino20 unmezpana. OCHOBHble C8OUCMBA 060UHO20 uUHmMezpand. Beiuucienue 0601iHO20 unmezpaia.
3amena nepemennvix 8 08oUHOM unmezpane. /[6oliHol unmezpan 6 NOJAPHLIX Koopounamax. Ilpunoscenus
080UH020 UHMeEZPad.

Ne 16 YucaoBble H QyHKIMOHAIBbHBIE PAAbl Yucnosvie psodvl. Ceolicmea uUCIO08bIX PSO08.
Heobxooumvnii npusnax cxooumocmu. Iapmonuueckuil pso. 3HaxkonocmosiHuvle psaovl. OOwuii npusHax
CXO0UMOCMU  NONOAHCUMENbHBIX pA006. [Ipusnaku cpasHenus. Padvl ¢ HeompuyamenbHbIMU YleHAMU.
Ilpusznax /lanambepa, paduxanvuwiii npusnax Koww, unmezpanvueiii npusnax Kowwu. 3naxonepemennvie u
3Haxkouepeoyiowuecs paovl. Ilpusuwax  Jletibnuya. Obwuii 00cmamoymslii.  NPUHAK — CXOOUMOCTU
3HAKONEPeMEHHbIX PA008. Abcontomno u yciosHo cxodsawuecs uducnogvle psaovl. Ceoilicmea abCcoONOMHO
CX00AWUXCA YUCTIOBBIX PsA008. PYHKYUOHATbHBIE nocedogamenbHocmu U padsl. Cymma OYHKYUOHATbHO2O
paoa. Obnacme  cxooumocmu. Pasnomepnas cxooumocmv  @yukyuonanreHvlx  psoos.  Ilpusnax
Betiepwumpacca. Ceoticmea pagnomepHo cxoosuuxcs QyHKyuoHanbHolx psoos. Cmenennvle psaovl. Teopema
Abens. Paouyc u unmepsan cxooumocmu cmenentnozo psoa. Ceoticmea cmeneHnvix psaoos. Qopmyna u pso
Tevinopa. Teopemvl 0 cxooumocmu psioa Tevnopa. Paznosxcenue 0CHOBHBIX dNeMEHMAPHBIX QYHKYUL 8 Psio
Maxknopena. Hexomopbie npunodicenus cmeneHuvix psoos.



Ne 17 Indpdpepennuaibuble ypaBHeHus1 Juppepenyuanvhvie ypasnenus 1-eo nopsoka. Teopema
CyWecmeo8anus U eOUHCMEEHHOCMU peuleHus. YPasHenus ¢ pazoenstomuMucs nepemenuvimu. Jlunetinvie u
00HOpOOHVle ypasHenusi [-20 nopsaoka. Juggepenyuanvrvie ypasnenus evicuiux nopsaoxos. Teopema
Cywecmeo8anusi U eOUHCMBEHHOCMU peulenus. YpasHenus 2-20 NOpAOKA, OONycKarowjue NOHUNCeHUe
nopsoka. Jlunetinvle oughghepenyuanvuvle ypasHeHusl.

Ne 18 OcHoBHBIE ompeaejieHUss W TeopeMbl TeOpUM BeposiTHocTel [Ipocmpancmeo
INeMEHMApPHBIX Ucxo008. CuyuatiHvle cobvimus, Kiaccuguxayus coobimull, Oeticmeus HA0 COOLIMUAMU,
aneebpa  cobvimuil. Axcuomamuueckoe onpeoeneHue 8epPOAMHOCIU, CBOUCMBA  8EPOAMHOCHEN.
Beposmunocmnoe  npocmpancmeo:  OuckpemHoe — 8epOSIMHOCMHOE  NPOCMPAHCMB0,  HeNnpepbl8HOe
6EPOSIMHOCMHOE NPOCMPAHCMBO. YClo6Hble GepoAMHOCMU, MeopemMbl YMHONCEHUs. 8epPOAMHOCeE,
He3a8UCUMOCMb COObIMULL, 83AUMHA He3agucumocms coovimutl. Ilonnas epynna cobvimuti, opmyna
noaHou eeposmuocmu, ¢opmynvt batieca. IlosmopHvle Hezasucumvle ucnvimauus: cxema bBepuynnu,
dopmyna Bepuynnu, popmyna Ilyaccona, noxanvuas u unmezpanvras ghopmynsl Myaspa-Jlannaca.

Ne 19 Cayuaiinple BeJMYHHBI M HX YHCJIOBbIe XapaKTePUCTHKHM Onpeoenenue Cry4aHou
senuuunvl. Cnyuaiinviii 6ekmop. J{uckpemuvie CHyualinble GeIUHUHbL. 3AKOH pacnpedeieHus, QYHKYus
pacnpedenenus, mamemamuyeckoe oxcudauue, oucnepcus, MmomeHmul. Henpepuvignvle cnyuaiinvie
8eUUUHDL: PYHKYUA pacnpeoeneHus U NIOMHOCMb, UX CEOUCMEA, YUCIIO8ble XapaKmepucmuKu, KeaHmuuu.
Hezasucumocmov  ciyyaiinvix eexmopos. Kosapuayus u kosghguyuenm kopperayuu 08yX CryYaUHbIX
senuuuH. Kosapuayuonnas mampuya ciyuatino2o 6eKmopa u ee c8olicmada.

Ne 20 OcHOBHBIE 3aKOHBI pacnpeneieHusi BeposiTHOcTel OcCHOB8Hble 3aKOHbI pacnpedeneHus:
ounomuanvroe, Ilyaccona, pasHomepHoe, NOKaA3amelbHOe, HOPMANbHOE, «NPABUIO MPEX CUcM».
Hepasencmeo Yebvuuwésa, saxon Oombuwiux uucen, yeHmpanivHas npeoenvHas meopema. Ilpunoowcenus
meopuu 8eposSIMHOCMell 8 KOMNbIOMEPHBIX HAYKAX.

Ne 21 OcHOBHbIE MNOHSTHSI MATEeMATHYECKOH CTATHCTMKM [eHepanbHas U 6blOOPOUHAsL
COBOKYNHOCMU, 8APUAYUOHHBIU PO, IMNUPUYECKAs QYHKYUSL pacnpedenerus, 2UCmocpammd, 8bl0opouHble
cpeonue u momeHmul. Memoo momenmos u memoo MAKCUMATbHO20 HPA80ON0000Us, HeCMeujéHHOCMDb,
cocmosmenvHocmy, 3¢ppexkmusHocms. [losepumenvHvle UHMEPEANbl Ol MAMEMAMUYECKO20 OHCUOAHUS,
oucnepcuu u 00Ju.

Ne 22 IlpoBepka craTucTHYeCKUX runore3 OcHogHble meopemuyecKkue ceedenus no npogepke He-
napamempuueckux cmamucmuyeckux eunomes. Kpumepuii coenacusa y’~Iupcona. Ocrosnvie meopemuye-
CKUe c8edenusi N0 nposepke Napamempuyeckux Cmamucmuyeckux 2unome3s: uobl CMamucmu4yeckux 2uno-
me3vl, CMAMUCMUYECKUl KpUmepuii, Kpumuieckoe MHo#cecmeo, owmubku 1-eo u 2-2o pooa, yposeHv sHaqu-
Mocmu, mowHocme kpumepus. Ilposepka cunomes o napamempax HOpMAIbHO PACHPEOENeHHbIX 2eHePalb-
HbIX COBOKYNHOCMELL.

Ne 23 PerpeccCMOHHBI aHAJN3 M CTATHCTHYECKOE MOJEJTUPOBAHUE BbvliOopouHnas Koppenayus,
Memo0 HAUMEHbUUX K8AOpamos, NapHasa JUHelHas pespeccus u eé unmepnpemayus. JJamuuxu ncegoocy-
YQUHBIX YUCel, 0OpamHbll Memoo, Memoo npuramus—omeepxcenus. Memoo Moume-Kapno, oyenxa no-
epewiHocmu u 0o8epumenvhblll unmepsan no pesyarbmamam umumayuu. Koppenayuonnwiii ananuz. Oono-
gaxkmopnvlil pecpeccuonmbili anarus. MHoxcecmeeHHblll KOPPeNAYUOHHO-DeSPEeCCUOHHbIU aHAU3. AHanus
8PEMEHHBIX PAOOE.

4.3 IlpakTHyeckne 3aHATHA (CEMUHAPDI)

Ne Koi-Bo
Ne 3aggTus Tema
pasziena 4acoB
1 1 KommiekcHbie yucoa. 2
2 2 [ToHsATHE MHOTOUIEHA OT OJHOM mepeMeHHOW. Onepanuu Haj 2

MHOTOYJICHAMH M WX cBoicTBa. Jlenenue mHorousneHoB Jlemenue
MHOTOYJIEHOB C ocTaTkoM, anroputm EBknuaa. HO/[ MHOrO4I€HOB.
3 2 Teopema be3dy. KopHu MHOrounseHa, KpaTHOCTb  KOpHS, 2
npousBoAHass MHorowieHa. C(Cxema ['opnepa. HenpuBoaumbie
MHOTroOwieHbl.  Pa3jioxkeHue MHOroOwieHa B  INPOU3BEACHHUE
HEMPUBOIUMBIX MHOXUTeNeH. KonTponbsHas padora Ne 1.




Ne 3ausartus

Ne
pasznerna

Tema

Kom-Bo
4acoB

4

3

Bunasl maTpuil u onepanuy Haj HAMHU. DJIEMEHTapHbBIE Mpeodpazo-
BAaHMs MaTpHl, IIPUBEIACHUE K TPEYIOJbHOMY BU]Y, TPAHCIIOHUPO-
BaHHUE MATPHULL.

Onpenenurenb, CBOWCTBA. Bbruuciaenue onpeaenuresneii. Beraucie-
HUEe 0o0paTHOW MaTpulbl. MaTpu4Hble ypaBHEHHUs. PaHT mMaTpuiibl,
6asucHblit MuHOp. Teopema Jlamaca.

CucreMbl m JIMHEHHBIX YPAaBHEHUN C N HEU3BECTHBHIMHU: OCHOBHBIE
ompezeneHusi, knaccudukanus, meron ['aycca. @opmyna Kpamepa
AJid pelICHUd CUCTEMbI 1 JIMHENHBIX ypaBHeHI/Iﬁ C N HEU3BCCTHBbI-
mu. [IpuMenenne oOpaTHBIX MaTPUIL AJIsl PELLICHUS] CUCTEM.

Teopema Kponekepa - Kamemnm o COBMECTHOCTH HEOJIHOPOAHOM
CHCTEMBI JIMHEHHBIX ypaBHeHHH. [locTpoeHue (yHIaMEHTAIbHOM
cuctemsl petieHuit CJIY. KontponbHas padota Ne 2.

JIuHeiiHbIe OII€panv Haa BCKTOPaAMH. CKaJ’IHpHOC, BCKTOpPHOC H
CMCIIAHHOC IMPOU3BCACHNA BCKTOPOB, UX CBOMCTBA. Y CIIOBHE opToO-
TOHAJIbHOCTH, KOJUIMHCAPHOCTU U KOMIIJIAHAPHOCTU BEKTOPOB.

IlonsTe NMHENHOrO NpocTpaHcTBa. JIMHENHAas 3aBUCUMOCTb BEK-
TopoB. Pa3mepHocTh M 6a3uc iuHeiiHOrO nmpoctpaHcTBa. PaHr cu-
CTEMBbI BEKTOPOB JIMHEMHOrO MpOCTpaHcTBa. MaTpuna nepexona ot
6a3uca k 6asucy. [IpeoOpazoBaHue KOOPIMHAT BEKTOPA.

10

OnpeneneHue eBKINI0BBIX POCTPAaHCTB. OPTOroOHAIbHBIE BEKTOPA.
Cucrema OpTOroHajbHBIX BEKTOpOB. Hopma BekTOpa €BKJIMI0Ba
IPOCTPAHCTBA. YTOJ MEXKIy JABYMsI BEKTOpaMH €BKJIMJIOBA
npoctpancTBa. OpToHOpMHUpOBaHHBIM 0Oa3uc. Marpuna ['pama
ckansgpHoro npousseaeHus. KontponsHas padora Ne 3.

11

Jluneitnplit oneparop. CBs3b MeXAY KOOPAMHATAMHU BEKTOPA U €r0
obpaza. [IpeoOpazoBaHue MaTpHIlbl JUHEHHOTO oOllepaTopa MpH
nepexojie K HoBOMy Oasucy. SAapo u 06acTh 3HaYECHUN JIMHEHMHOTO
oreparopa.

12

CoOcTBeHHbIE 3HAYEHHUS W COOCTBEHHBIE BEKTOPHI JIMHEWHOTO
omneparopa. XapakTepuCTUIECKHI MHOTOYJIEH,
XapaKTepUCTHUECKOE YpaBHEHHUE JIMHEIHOTO onepaTopa.

13

KBanpatnuneie ¢opmel. IIpeoOpasoBanue kBagpaTHUHONW (HOPMBI
JUHENHBIM  OJHOPOAHBIM  omneparopoM. HopmanpHeld  BHI
KBaJpaTU4HOM (GOpMbl. 3aKOH HHEPUHMH KBaIPATUUYHBIX (OPM.
3Hakoomnpe/eleHHble  KBaapatuuHble  Gopmbl.  IlpuBenenue
KBAaJpaTH4YHOM  (QOpMBI B  EBKIMJOBOM  NPOCTPAHCTBE K
KaHOHHYeckoMy Buay. KontponbeHas padota Ne 4.

14

[Tpsimast Ha mockocTu. Paznuynblie GopMbl ypaBHEHHUS MpSIMO Ha
IUIOCKOCTH: 00lIee, mapaMeTpuyeckoe, KaHOHMUECKOe, C YIIIOBBIM
Kod(pHIUEeHTOM, B OTpe3KaxX, HOPMaJbHOE. YTOJd MEXIy
INPSMBIMH, YCIIOBUS MNapajuIeIbHOCTH M NEPIEeHINKYISIPHOCTH
npsAMBbIX. PaccTosiHME OT TOYKM 10 IPSIMOM HA MIIOCKOCTH.

15

[Tnockocts B mpocTpaHcTBe. PaznuuHble (OpMBI  ypaBHEHHS
IUIOCKOCTH: oO0Ilee, B OTpe3Kax, 4Yepe3 TPH pa3iuyHble TOYKH,
apaMeTpUYeCKOe M HOPMalbHOE. YTOI MEXAY IUIOCKOCTSIMH,
YCIIOBHSI MAapajuIeIbHOCTH W NEPHEHAUKYISIPHOCTH IUIOCKOCTEN.
Paccrosaue ot TOoukm 1o miiockoctu. lIpsmas B mpocTpaHCTBeE.
Paznuunbie popmbl ypaBHEHHS pSIMOii: olliee, napaMeTpudeckoe,

10



Ne 3ausartus

Ne
pasznerna

Tema

Kom-Bo
4acoB

KaHoHu4eckoe. [lepexon oT ogHOro 3ananus K gpyromy. Bzanmuoe
pacrnojoXeHUue MpsMOM UM IUIOCKOCTH, JIBYX IpPAMBIX B
IIPOCTPAHCTBE.

16

10

Kpussie Broporo nopsiaka. murc, runepOosa u napadoda.

17

10

[ToBepxHocTH BTOporo nopsaka. [losepxHocT BpaleHus.
Onmuncona. OIHONOJIOCTHBIM U IBYTOJOCTHBIN TUIIEPOOIOHI.
OnmunTHYecKuil U runepoonarueckuii mapadonoua. Konyc BToporo
nopsiaka. Hmwmaap. KontpoasHas padbora Ne 5. 3amura UT3.

18

11

Uucnossle MHOKECTBA. JlelicTBUTENbHBIE Ynciaa. OrpaHuYeHHbIE
yuciaoBble MHOkKeCTBAa. OKpecTHOCTh TOUKH. DyHKIusA. CriocoObI
3aganus Qyakiuii. OCHOBHBIE 3JIeMEHTapHbIe () YHKIMU

19

11

OrnpezenieHne npezena YucaoBOr MoCciae0BaTeIbHOCTH MeTo bl
HAXOJJICHHUS MPEJIEIIOB YUCIOBBIX MOCIIEI0BATEIHLHOCTEH.
Beckoneuno maiblie 1 OECKOHEYHO OOJIBIINE TOCIEN0BATEILHOCTH

20

11

TexHuKa HaX0XKICHUA MPeAesIOB QYHKIIMI. 3aMeyaTeIbHbIC
npenenbl. beckoHeuHo manbie QyHKIUU.

21

11

Omnpenenenue HenpepelBHOCTU GyHKIMH. [IoMCK TOYEK pa3pbIBOB U
ONpeJIeTICHUE UX TUIIOB

22

12

3agauu, NPUBOJSAILKE K MOHATHIO TPOU3BOAHON. Onpenenenue
IPOM3BOIHON M b depeHIpyeMoi QyHKIHH.

23

12

TexHuka HaX0XKICHUS IPOU3BOIHBIX (yHKIMHA. Jlorapudmudeckoe
auddepeHmpoBanue

24

12

DOyHKIWH, 33]]aHHbIC TTAPAMETPUYECKH, U TIOMCK HX [TPOU3BO/IHBIX.
Juddepennman GyHKIMM

25

12

[TpousBonHbIe U T GepeHIaIbl BBICIIUX MOPSIKOB. TeopeMsl 0
CPEIHMX 3HAYCHMSIX U X npuioxenus. [Ipaswio Jlonurans.

26

12

HccnenoBanue (GyHKIMU C TIOMOLIbIO TPOU3BOAHOM U MOCTPOCHHE
rpadukoB QpyHKUIUH

27

13

Heonpenenéunsiii nnterpan. Tabauna UHTETpaoB.
HMHTerpupoBanue METOAOM IOACTaHOBKU. MIHTErpupoBaHue
METOAOM IIO YaCTAM.

28

13

WHTerpupoBanue palMoHaIbHBIX Jpobeit. HTerpupoBanue
TPUTOHOMETPHUUECKUX QYHKIMH. HTEerpupoBaHnue HEKOTOPHIX
BHJIOB UPPALIMOHAJIBHOCTEN

29

13

3amauu, TPUBOASIINE K TIOHITHIO OTIPEIEIEHHOTO HHTETpasa.
HemnocpencTBeHHOE BBIYNCIIEHUE ONPEIEIEHHBIX HHTETPAJIOB.
Brrunciienne onpenei€HHbIX HHTETPATIOB C MOMOIIBIO
nepBooOpa3HbIX. 3aMEeHa IEPEMEHHOH B OIpeIeIEHHOM UHTeTpalle.
HNHTerpupoBanue o 4acTsiM B ONPEICTIEHHOM MHTErpaJie

30

13

Brruucnenue miomaneit puryp. Berancnenue o6bEMOB Tell.
Brrunciienre JJIMHBL 1yTU TI0CKOM KPUBOH U TIJIOIIAIH
IIOBEPXHOCTHU BpaLICHUS

31

13

Brruncnenue nHTerpaisoB ¢ 0€CKOHEYHBIMU IIPEEIaMU OT
HeNpepbIBHBIX (PYHKIMNA. Brrancienrne HecoOCTBEHHBIX HHTETPAJTIOB
OT HEOTPaHUYEHHBIX (YHKIHI.

32

14

Onpenenenne GyHKIIUN HECKOIBKUX NepeMeHHbIX. [Ipenen
(GYHKIINY HECKOJIBKHX TIEPEMEHHBIX W TOBTOPHBIC TIPEIEITBI, CBSI3b
Mexy HUMH. HenpepbIBHOCTD (DYHKIIMM HECKOJIBKUX EPEMEHHBIX.
YacTHble Tpon3BOIHBIE (PYHKINI HECKOIBKHUX MTEPEMEHHBIX.
Juddepennman pyHKIMM HECKOIBKUX MEPEMEHHBIX U €T0
CBOMCTBA.

33

14

[Mpumenenne quddepennnana GyHKIMU HECKOIBKUX MEPEMEHHBIX
K IpUOIIKEHHBIM BhIuuciaeHusM. [Ipon3BoaHas cioxHON (YHKIMH

11



Ne Kon-Bo
Ne 3ansaTus Tema
paszena 4acoB

HECKOJIbKUX NepeMeHHbIX. Jnuddepenuan cnoxxHon GyHKINH.
YacTHble npon3BoaHble U AuddepeHnanbl BHICIINX HOPSIAKOB
(YHKIMU HECKOJIBKUX MEPEMEHHBIX

34 14 DKCTpeMyMbl (DYHKIIMH HECKOJIBKUX TIepeMeHHbIX. Hanbombiee u 2
HaMMEHbIIIee 3HAaUeHUs! (PYHKIUH BYX MepeMeHHbIX. [Ipon3Boanas
110 HanpasieHuro. ['paguesT

35 15 3aauu, NPUBOISALINE K IIOHATHUIO JBOMHOIO HHTErpaa. 2
Onpenenenre ABOMHOTO UHTErpaia. Beluncienre ABOMHOIO
MHTErpaia..

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

37 15 Brrunciienre KpuBOJIMHEHHBIX HHTETPAJIOB TIEPBOTO POJA. 2
BrrunciieHne KpUBOJIMHENHBIX HHTETPAJIOB BTOPOT'O POJA.
[TpunoxeHus: KpUBOJIMHEHHBIX HHTETPAJIOB.

38 15 Brerumnciienre TpoiHbIX HHTErpaioB. [IpritokeHusT TPOHHBIX 2
UHTErpajoB

39 16 HccnenoBaHue YUCIIOBBIX PSAJIOB C HEOTPUIATEILHBIMH YICHAMH. 2

40 16 HccnenoBanne 3HaKONEPEMEHHBIX YHCIIOBBIX PSIOB 2

41 16 HccnenoBanue Ha CXOAUMOCTh ()YHKITMOHATIBHBIX PSIOB. 2
Omnpexnenenne paauyca CXOJMMOCTH CTETIEHHOTO Psiia

42 16 Paznoxenus anemenTapHbIX GyHKIMN B psaa Teinopa 2

43 16 [TpuMeHeHue PsiioB K BBIUMCICHUIO MPEEIIOB U HAXOKICHUIO 2
IPOU3BOJIHBIX

44 16 Pasnoxenne ¢hyakumii B pag Pypee 2

45 17 OcHosHble noHATHA Teopuu OLlY YpaBHeHUs ¢ pa3AeasOLUIMUCS 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, BHICIIMX OPSAKOB. 2

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

50 17 Jluneitnsle nudepeHnnanbHble YpaBHEHHSI N-TO MOPSAKA C 2
epeMEHHbIMU KO3 PHUIIHEHTaMU

o1 17 YcToituuBocTh perieHui auddepeHnraabHbIX YpaBHEHHM 2

52 18 [TpocTpaHCTBO 2I€MEHTAPHBIX HCXOOB, ONIEPAITIH HAJI 2
coObITUsAMH, Auarpammbl Benna. Kinaccuueckoe u reomerpuueckoe
OTIpeIeNICHHUs] BEPOSITHOCTH, KOMOMHATOPHKA

53 18 VYcnoBHas BEpOATHOCTD, HE3aBUCUMOCTD, TEOPEMBI CIIOKEHUS U 2
ymHoxkeHus. [lonaHas rpymnmna coOsITuit, opmyia mogTHON
BEpOSITHOCTH, (hopMyibl baiieca.

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

55 19 JluckpeTHble ciryyaliHble BEJTMUMHBL: 3aKOH PAaCIpEIeIICHNUs, 2
GyHKIUS pactpeeNIeHHs], MaTeMaTHUECKOe OKUIaHNE, TUCTICPCHS,
MOMEHTBHI.

56 19 HenpepriBHble ciiydaiiHble BETUYUHBL: QYHKIIUS pacpeesieHus U 2
IUIOTHOCTb, X CBOWCTBA, YHCIIOBbIE XapaKTEPUCTHKHU, KBAHTUIIH.

57 19 He3aBucuMocTs cirydaitHbIX BeKTOpoB. KoBapuanus u 2
KO3(PPHULMEHT KOPPENALUH IBYX CIyYaiHbIX BETUYHH.
KoBapuannoHnHas MaTpuiia Ciy4aiHOr0 BEKTOpPA U €€ CBOMCTBA.

58 20 OcHOBHBIE 3aKOHBI pacnpeaeeHus: buHomuanbHoe, [lyaccona, 2
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paBHOMEPHOE, TOKA3aTEIbHOE, HOPMAIILHOE, «IIPABUIIO TPEX CUTM.

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

60 21 BapuannoHHbIe psiibl, SMIUPHYESCKUE XapaKTEPUCTHKH, 2
NOCTPOCHHE THCTOTPAaMM H MTOJUTOHOB

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

62 21 ToueuHoe ¥ HHTEPBAJILHOE OLIEHUBAHUE YHCIIOBBIX XapaKTEPUCTHK 2

63 22 [IpoBepka HemapaMeTpUUECKUX TUIIOTE3 O COTJIaCOBAaHHOCTH 2
SMIMPUYECKOTO M THIIOTETHYECKOTO 3aKOHOB pacIpe/IeIICHUs

64 22 [IpoBepka napaMeTpu4eCcKUX CTATUCTUYECKUX TUIIOTE3 2

65 23 Br16opouHas Koppemsiys, MpoBepKa e€ 3HaYUMOCTH 2

66 23 [Mapuas nmuneitnas perpeccus: MHK, unrepnperarus 2
ko3¢ dunmenTos, R?

67 23 AHaJHM3 0CTaTKOB, JOBEPUTEIbHbBIE HHTEPBAJIbI B PETPECCUU 2

68 23 Meton MonTe-Kap:io: renepaiiust BHIOOPOK, OIICHKA HHTETPAJIOB U 2
BeposaTHocTel. 3aumTa UT3.
Htoro: 136

5 YyeOHO-MeTOAMYECKOE 00ecTIeYeHHe U CIUIIIMHBI
5.1 OcHoBHas IuTEpaTypa

1. bopsynos, C. B. Aneebpa u ceomempus ¢ npumepamu na Python / C. B. bopsynos, C. /I.
Kypeanun. — 3-e u3z0., cmep. — Canxm-Ilemepoype : Jlans, 2022. — 444 c. — ISBN 978-5-8114-9980-9. —
Texcm  :  onekmpoumwiti  // Jlame  :  2nekmpouno-oudruomeuynas — cucmema. —  URL:
https://e.lanbook.com/book/202154 (0ama obpawenus: 03.10.2026). — Peowcum oocmyna: 0ns agmopus.
noJv3oeamerneti.

2. Kyopssyes, JI. J]. Kpamkuu xypc mamemamuueckozo auanusa [Texcm] : yueOHuk o0as
eyzo6 / JI. JI. Kyopsasyes .- 3-e u30., nepepab. - M. : @usmamaum, 2008 - ISBN 978-5-9221-0183-7.
T. 1 : Jupgepenyuanvroe u unmeepanvhoe ucyucienus yHkyuil 00nou nepemennou. Paowi. - 2008. - 400 c.
- ISBN 978-5-9221-0184-4. - Ilpeom. ykaz.: c. 395-399. T. 2 : Jupppepenyuanrvrhoe u unmezpanvHoe
ucuucienus ynxyuil mroeux nepemenuvix. I apmonuueckuti ananuz. - 2008. - 424 c. - ISBN 978-5-9221-
0185-1. - Ilpeom. ykas.: c. 420-424

3. Kayxo, U. A. Teopusi seposmuocmeii u Mamemamuieckas Cmamucmuka ;| y4eOHuK st 8308
/U. A. Kayxo, I1. C. bonoapenxo, I'. B. I'openosa. — 4-e u30., ucnp. — Cankm-Ilemepbype : Jlans, 2026. —
436 c¢. — ISBN 978-5-507-48555-0. — Texcm : asnexmpounviil // Jlans : 31eKmpoHHO-OUOIUOMEUHAS
cucmema. — URL: https://e.lanbook.com/book/518477 (oama obpawenus: 03.10.2026). — Peoscum

odocmyna: 01 a8mMopu3. NOIb308aAmMenel.

5.2 lonmosiHuTeIbHAS JIUTEPATYPaA

1. Anaweesa, E. A. Anceopa u ceomempus. Cooprux 3aday : yuebnoe nocooue / E. A. Anaweesa.
— Camapa : [II'YTH, 2018. — 120 c. — Texcm : snekmponnwiil // Jlans : 31eKmpoHHO-O0UOIUOMEYHAS
cucmema. — URL: https://e.lanbook.com/book/182318 (0oama obpawenus: 03.10.2026). — Peocum
docmyna: 051 aBMopu3. Nob308ameliel.

2. bexnemuwes, /[.B. Kypc ananumuueckou eeomempuu u aunetinou aneeopol [Texcm]: yuebHux

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 svicweti 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 aneebpa u anarumuyeckas eeomempus: Kypc nexyuii :
yuebHnoe nocooue / O. A. IHuxmunvrosa, C. A. Iluxmunvkos, A. H. Ilaérenxo. — 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 (oama obpawenus: 03.10.2026). — Peowcum
docmyna: 051 aBMopu3. nNob308ameliel.

5. 3ybosa, U. K. Beeoenue ¢ mamemamuuecxkuti ananuz [Inekmponuwiii pecypc] : yueo.
nocooue / U. K. 3yboesa, O. B. Ocmpas, M-60 obpazoeanus u nayku Poc. @edepayuu, Dedep. acenmcmeo
no obpazosanuio, Ioc. obpazosam. yupesicoenue evicui. npo@. oopazoeanus "Openbype. coc. yu-m'". -
Dnexkmpon. mexcmoswle oan. (1 ¢gatin: 0.85 M6). - Openbype - OI'Y, 2006. - 117 c. - Adobe Acrobat Reader
5.0. - Pesicum docmyna: http://artlib.osu.ru/web/books/metod_all/1079 20110804.pdf - ISBN 5-7410-0602-
7.

6. Hemuooeuy, B.I1. 3a0auu u ynpasxcneHuss no Mamemamuyeckomy anaiusy 0is 6my308: yueo.
nocobue ons 6my3zo6 / noo peo. b. I1. Jlemuoosuua . - M. : ACT ; Bnaoumup : BKT, 2008. - 496 c.
7. Cupomuna, U. K. Mamemamuyeckuii ananuz. Unmepaxmusnoiii kypc / 1. K. Cupomuna. —

2-e u30., cmep. — Canxm-Ilemepoype : Jlano, 2023. — 300 c¢. — ISBN 978-5-507-46509-5. — Texcm :
anexmponnwlil // Jlans : anekmponno-oubiuomeunas cucmema. — URL: https://e.lanbook.com/book/310235
(0ama oopawenus: 03.10.2026). — Peoicum oocmyna: 01 agmopus. noib308ameell.

8. Kubsyn, A. U. Teopus eeposmuocmen u mamemamuieckas cmamucmuxa: bazoeviii Kypc ¢
npumepamu u 3aoavamu : yueornoe nocooue / A. U. Kubsyn, E. P. ['opsunosa, A. B. Haymos ; peo. A. U.

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

5.3 llepuoaguueckue U3IaHUA

1. Bompocel  cratuctuku: kypHan. - Pexum poctyma: mo moxamucke. — URL:
https://eivis.ru/browse/publication/4633

5.4 UnTepHeT-pecypcsl

1. http://eqworld.ipmnet.ru/indexr.ntm —  MexayHapoaHBIH Hay4dHO-0Opa30BATEIbHBIN CaWT
«Mup MaTeMaTHYeCKHX YpaBHEHUI.

2. https://www.gost.ru/portal/gost/ — mopran denepanbHOr0 areHTCTBa IO TEXHHUECKOMY
PETYINPOBaHUIO M METPOJIOTHH.

3. ELibrary [OnexTtponHsiii pecypc]: PedeparuBnas 6a3a gaHHBIX, C OTPaHUYEHHBIM JIOCTYIIOM
K MTOJTHBIM TEeKCTaM craTteit. Pexxum moctyma: https://elibrary.ru

4. Bonbias Poccuiickasi SHIMKIONEANS: YHUBEpCAbHAS DHIIUKIONEIUS, COACPKHUT CTaTbU
10 BCEM 00JacTsM 3HAHHI, CIIPaBOYHHUKH O TIEPCOHAINSM, CloBapH. — Pexxum moctyna: https://bigenc.ru/

S. Ob6mepoccuiickuii  Marematudeckuit mopran  Math-Net.Ru  [Onextponnsiii  pecypc]:

BKIIOYAKOIIUH  WHPOPMAIIMOHHO-CIIPABOYHYIO  CHUCTEMY IO  MNyOJHWKAaluMsM B OTEYECTBEHHBIX
MaTeMaTH4eCKUX )KypHanax. — Pexxum pocryna: hitp://www.mathnet.ru/

6. OOpa3oBaTeNbHbII MaTeMaTHYECKUI calT - Pexxum goctyna: http://exponenta.ru/

7. Wolfram|Alpha [OnexTpoHHBIi pecypc]: 6a3a 3HaHMI U CpaBOYHAs CHUCTEMa, BKIIOYArOIIast
MHOYKECTBO BBIYHCIIMTEIBHBIX AJITOPUTMOB. — Pexxum moctyna: https://www.wolframalpha.com/

5.5 TIporpammHoe obGecneuyeHue, npodeccHoOHANbHbIE 0a3bl JAHHBIX M MH(OPMAIMOHHbIE
CIPaBOYHbIE CUCTEMBI

1 Omneparmmonnast cucremMa PEJ[ OC nmna pabouux CcTaHIUNA, UMEETCS JUIECH3US, BXOJUT B
peectp oteyectBerHoro I10. — Pexxum nocrymna: https://redos.red-soft.ru/

2 [Taker oducubIx npunoxennit «MoiOduc ObpazoBanue».

3 ITporpamma anst mpocMoTpa caiitoB SHnexc.bpaysep, cBo6oaHO pacnpocTpaHsemasi, BXOJUT
B peectp otedecTBeHHOrO [10. — Pexxum gocryna: https://yandex.ru/

4 [IporpamMHas cucrema [jsi OpraHu3anuu Buaeo-koHgpepeHu-csizsu DION. — Pexum
nocryna: https://diongo.ru/

5 VYHuBepcuterckas miaardopma 3IEKTPOHHOro oO0y4deHHs «DIeKTpoHHble Kypcel OI'Y B

cucteme odydenust Moodle». — Pexxum noctyma: http://moodle.osu.ru
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6 ABTOMaTH3UpOBaHHAsl HHTepakTHUBHAsA cuctema cereBoro tectupoanus (AUCCT). — Pexum
noctyna: https://aist.osu.ru/cgi-bin/auth.cgi

7 VYHuBepcuterckas — miargopmMa AN CONPOBOXACHUS  MPOLEAYPHl  MPOBEACHUS
9K3aMECHAIIMOHHBIX HCIBITAHUH C HCIOJIb30BAHUEM JUCTAHIIMOHHBIX OOpPa30BATEIbHBIX TEXHOJIOTUU. —
Pexxum moctyma: https://exam.osu.ru/

8 Cucrema aBTOMATH3WPOBAHHON MPOBEPKH TEKCTOB HA HAIUYHE 3aMMCTBOBAaHUU
«Antumnaruar.Ctpykrypa 4.0», umeercs nuneHsus Ha 1 roa. — Pexxum noctyma: https://osu.antiplagiat.ru/

9 Elibrary [QnexktponHbIit pecypc]: pedepaTiuBHas 6a3a TaHHBIX, C OTPAHUYECHHBIM JTOCTYIIOM K
MOJTHBIM TEKCTaM cTtateil. — Pexxum gocryna: https://www.elibrary.ru/, B mokansHo# cetn OI'Y.

10 Math-Net.ru  [DnekTpoHHBI  pecypc]: OOIIEPOCCHICKHI  MaTeMaTUYCCKH  IMOpTall,
BKIIIOYAIOIUH  WHPOPMAIMOHHO-CIIPABOYHYIO ~ CHUCTEMY IO  NyOJMKamusM B~ OTEYECTBEHHBIX
MaTeMaTHYeCKHX KypHanaxX. — Pexxum nocryma: http://www.mathnet.ru/

11 Wolfram|Alpha [3nexTponHbIii pecypc]: 6a3a 3HaHUN W CIIpaBOYHAS CHCTEMa, BKIIFOYAIOIIAs
MHOKECTBO BBIYUCIIUTEIHHBIX allTOPUTMOB. — Pexxum moctyna: https://www.wolframalpha.com/
12 bonpmias  Poccuiickass — sHuMkiIoneauss — [DJIEKTPOHHBIA — pecypc]:  yHUBEpcalibHas

SHIMKIIOTIEHSI, COJIEPKUT CTAThH IO BCEM 00JACTAM 3HAHUH, CIIPABOYHUKH IO TEPCOHAIUSAM, CIOBApH. —
Pexxum noctyna: https://bigenc.ru/

13 Cucrema KOMITBIOTEPHOW anreOpbl Sage — CBOOOJHOE MPOrpaMMHOE OOECIICUCHHE C
muuensueit GNU GPL.

14 Cucrema nporpammupoBanus Python, cBo6oano pacnpoctpansiemas o smtensun PSFL.

15 Maremarnueckoe [1O ans pemieHHs IMPOKOTO CIEKTpa HAYYHBIX W TPHKIAJHBIX 3a]1ad
Scilab, cBoO0IHO pactipocTpaHseMasl.

16 Maremarunueckas cucrema GeoGebra, cBo00gHO pacnipocTpansiemas o nuren3uun GPL.

17 WuterpupoBanHas cpena paspadborku [10 Visual Studio Code, cBo6oaHO pacrpocTpaHsiemas

no nuueH3nu MIT.

6 MaTepI/laﬂbHO'TeXHI/I‘IeCKOC odecrneuyeHue AUCHHUIIIMHBI

VY4eOHble ayAUTOpUM Ui MPOBEIEHUS 3aHATUH JIEKIIMOHHOTO THUIA, CEMHUHApCKOro THUIIA, IS
IIPOBEJICHUS] TPYINIIOBBIX W WHAMBUAYAJIBHBIX KOHCYJbTAl[Mi, TEKYIIETO KOHTPOJISI U IPOMEXYTOUYHOMN
aTTecTaluu.

AyIuTOpHUH OCHAILEHBI KOMIUIEKTaMH YYEeHUYECKON MeOe, TEXHUUECKUMH CPEeICTBaMU 00 yUYeHMS,
CIIy>KalllUMU /7151 IPEJCTaBIeHNs yueOHO! nH(popMaluu 00IbIION ayAUTOPHH.

[ToMerienue st caMOCTOSTENbHONM PabOThl 00yYarOIIMUXCSl OCHALIEHBI KOMITBIOTEPHON TEXHHMKOM,
nojAKIoueHHOM K cetn «VHTepHeT», M o0ecrneyeHrueM J0CTyla B 3JIEKTPOHHYIO HH(POPMAIMOHHO-
oOpazoBarensHyto cpeny OI'Y.

15



