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1 ean u 3a7a494 0CBOEHUS JUCIHUILIHHBI

Iesb 0OCBOCHUS TUCIUIUIMHBL: (POPMUPOBAHNE MATEMATHUECKOU KYJIBTYPhI OaKamaBpa, Kak OCHOBBI
JUISL Pa3BUTHUSI YHUBEPCABHBIX, 00IETTPO()EeCCHOHATBHBIX U MPO(ECCHOHATBHBIX KOMIIETCHIIUHI B 001aCcTH
SHEPTEeTHKH, a TaKKe (POPMUPOBAHNE YMEHHI U HABBIKOB, HEOOXOIMMBIX JUIsI U3YUCHUS CIICIIMATIbHBIX JHC-
[UTUTHH TPO(UITBHOM MTOATOTOBKH.

3agaumu.

- (popMHpOBaHUE CHCTEMBI 3HAHUI, YMEHUH U HABBIKOB MCIIOJIb30BaHUS U (HEepeHINaTBEHOTO U
WHTETPAILHOTO UCYUCIICHHS B PEIICHUH MaTEeMAaTHYECKUX, MPUKIIAIHBIX U MPAKTHYECKUX 3a/1a4;

- PacCKpBITHE OCHOBHBIX 3JICMEHTOB HAKOILJIEHHOH TTyXOBHOW M MaTepUaIbHON KYJIbTYypbl OTHOCH-
TCJIBHO 3HAHUS BLICIJ.IGfI MaTEMATUKU,

- YCTAHOBJICHUE CBS3M (€IMHCTBA) OOIIETEOPETHIECKOTO U MTPOPECCHOHAIBHOTO KOMIIOHEHTOB;

- YCTaHOBJICHUE B3aUMOCBSI3H MEJarOTMYECKOTO YIIPABJICHUS U CAMOCTOSATEIHHOU PabOThI CTYICH-
TOB;

- CO31aHUC YCJIOBI/Iﬁ JUIA paSBI/ITI/IH 1 BOCIIUTAHUS Hqu)eCCHOHaHBHO BaXXHBIX KAa4YCCTB JINYHOCTHU
OyIIyIIero CrenuaiicTa B 00JacTH YHEPTeTUKH.

2 MecTO IMCHUILIMHBI B CTPYKTYype 00pa3oBaTe/bHONH MPOrpaMMbl

JlucuuiuimHa OTHOCHTCS K 0a30Boit yactu 6moka [l «/lucuumiiae! (MOTyITH )»

[IpepexBu3uThl TUCHUILIMHBL: OTCYTCTBYIOT

[MocTpexBuzutel nucuumuiunbl: b1./(.b.8 be3omacuocts xuzneaestensHoctu, b1.J1.6.20 3nextpo-
Huka, b1./[.B.18 MoaenupoBanue cucteM 31eKTPOCHAOKEHHUS

3 TpeGoBanus K pe3yJabTaTaM 00yUeHHsI MO TUCHUIINHE

[Iponecc n3yveHHs TUCIUILIMHBI HAIIPaBJICH HA (HOPMHUPOBAHUE CICAYIOMIUX PE3yIbTaTOB 00y4Ue-
HUSL.

IlnannpyemMsble pe3y/ibTaThbl
o0y4eHHUsI 1O AUCHMUILIMHE, Xa-
paKTepusymomume 3Tansl ¢op-

MHPOBAHHMS KOMIIETEHIUI

KO)_I U HAUMCHOBAHHUE MHAUKA-
TOpa JOCTUKCHUA KOMIIETCH-
I

Koa n nHaumenoBanue gpopmu-
pPyeMbIX KOMIIETEeHIM I

OIIK-3CriocobeH npuMeHsTh OIIK-3-B-1 Ilpumensier mate-
COOTBETCTBYIOLINH (PU3MKO-Ma- | MAaTHUYECKUIl anmapaT aHaIUTH-
TEeMaTUYECKUH almapar, METO/Ibl | YECKOM F€OMETPUH, TUHEUHOM
aHaJIM3a U MOJICJIMPOBAHUS, TEO- | anredpsl, 1 hepeHInanTbHOro
PETUYECKOTO M dKCIIEPUMEH- ¥ HHTETPAILHOTO MCYUCIICHUS
TaJbHOTO UCCIIE0BAHUS NPH pe- | GYHKLUU OJHOM epeMeHHON
meHuu npodeccuonanbueix 3a- | OIIK-3-B-2 [Ipumensier mate-
naq MaTHYECKHH anmapaT TEOpHH
(YHKINU HECKOJIBKHX TMepeMeH-
HBIX, TECOPHH QYHKIIHNA KOM-
IUIEKCHOTO MEPEMEHHOT0, TEO-
pus panoB, Teopun AuddepeH-
[UATBHBIX YPaBHEHUN
OIIK-3-B-3 IIpumensier mate-
MaTUYEeCKH anmnapaT TeopHH
BEPOATHOCTEN U MaTemMaThuye-
CKOW CTaTUCTUKHU

3HaTh:

IpeIMeT U3YUEHUS CIETYIOINX
COJIEpKaTENbHbBIX JIMHUM: MOHS-
THe QYHKIMH, OIIPEEICHNE
npezena GyHKIUU B TOUKE, MO-
HSITUE HEMPEPBIBHOCTH U CBOMI-
CTBa HENPEPHIBHBIX (DYHKITHUIA.
[TpousBoanas u quddepeniman,
nepBooOpaszHas U onpezeneH-
HBII uHTETpai, nuddepeHupo-
BaHHUE U MHTETpUPOBaHHE (YHK-
I HECKOJBKUX NEPEMEHHBIX,
nuddepeHmaIbHbIe ypaBHe-
HUS, OCHOBBI YHCJIEHHBIX METO-
JIOB, TEOPHUIO BEPOSATHOCTEN U
MaTeMaTUYeCKyI0 CTaTUCTUKY;,




Kon u HaumeHnoBanue popmu-
PyeMbIX KOMIIeTeHIH i

KOII U HAUMCHOBAHHUE€ MHAUKA-
TOpa TOCTHKCHUHA KOMIIETCH-
I

IInanupyemble pe3yabTaThl
o0yueHusI MO JUCHHUILIMHE, Xa-
paxKTepu3ymouue 3Tanbl (Gop-

MHUPOBAHMS KOMIIeTEeHIUIA

OIIK-3-B-4 ITpumensier Mare-
MAaTHYECKUM anmnapaTr YUCIeH-
HBIX METOJOB

3HAET €CTEeCTBEHHOHAYYHbBIE 3a-
KOHOMEPHOCTH, JEHCTBYIOILUE B
MPOLIECCEe U3TOTOBIICHUS MalllU-
HOCTPOHUTEIBHBIX U3CIUI
YMersb:

MPUMEHSITh METOJIbI TIO3HAHUS
OTHOCHUTEJIBHO MOJTY4YEeHUs MaTe-
MATHUYECKHUX 3HAHUU (MHIYKIIHS,
aHaJIOT U, CUCTeMaTH3allus,
uaeanu3anus, abcTparupoBaHue,
MOJIEJIUPOBAHUE); IPUMEHSATh
TEOPETUICCKHE 3HAHMSI B PEIlIe-
HUU NPUKIAIHBIX 33124
Baajgers:

MeToaamu TuddepeHIInaTbHOTO
WCYHCIICHUS UCCIICIOBAHUS
byHKIMH 1 UX TpaduuecKoro
M300paKeHUsl; METOJaMH MaTe-
MaTHUYECKOT'0 MOJICTTUPOBAHUS
($u3HYECKUX 33/1a4 C UCII0JIb30-
BaHHeM U] PepeHITHATBHOTO |
WHTETPATBHOTO UCUHCIICHUS,
muddepeHIanbHbIX ypaBHe-
HUM, & TAK)KE UX PELIECHUM; OC-
HOBHBIMU MaTEMaTHYECKUMHU
KOMITBIOTEPHBIMU MHCTPYMEH-
TaMU: BU3YyalIU3allusl TaHHBIX,
3aBHCHUMOCTECH, OTHOIIICHHUH,
MPOIIECCOB, TEOMETPUUECKUX
00BEKTOB

4 CTpyKTypa U co/iepKaHHue QU CUUILIUHBI

4.1 CTpyKTypa A¥CUHMIIIMHBI

OO61as TpyA0eMKOCTh TUCIUIUTHHEI cocTaBisieT 14 3aueTHbIX equHull (504 akageMUYecKrX Jaca).

TpyroeMKoCTb,
Bun padorsl aKa/JleMHYecKHX YacoB

1 cemectp | 2 cemectp | 3 cemecTp BCEro
O01asi TPy10€MKOCTh 216 144 144 504
KonrakTHasi pabora: 13,5 21,5 15,5 50,5
Jlexmum (JI) 8 10 6 24
[Tpaktuueckue 3anstus (I113) 4 10 8 22
KoHcynpranumn 1 1 1 3
[TpomesxyTounas arrectanus (3a4eT, YK3aMeH ) 0,5 0,5 0,5 1,5
CamocrosiTesibHas padora: 202,5 122,5 128,5 453,5
- CaMOIIOATOTOBKA (IMTPOpadOTKa U TTOBTOPECHHE
JICKIIMOHHOT'O MaTepuajia i MaTepuaia yueOHHKOB




1 y4eOHBIX MOCOOHIA; 172,5 92,5 98,5 363,5
- BBIIOJIHEHUE KOHTPOJIBHON pabOThI; 20 20 20 60
- IOJITOTOBKA K MIPAKTUYECKUM 3aHSATHUSIM 10 10 10 30
Buja nToroBoro KOHTpoOJIs (3a4eT, IK3aMeH,
N JK3aMeH | JK3aMeH | 3K3aMeH
auddepeHUpoBaHHBIN 3a4eT)
Pa3nensl aucuumninuHel, u3ydyaemeie B 1 cemectpe
No KonnuectBo yacos
pasﬂ_ena HaumenoBanue pasnenon scero | AYAUTOpHAS pabota | BHeas.
JI I13 | JIP | pabora
1 DJIeMEHTHI JIMHEWHON anreOpsl 37 2 1 34
2 DEMEHTHI AHATMTUYECKON T€OMETPUN 43 2 1 40
Brenenue B ananus. uddepennnansuoe
3 . . . 73 2 1 70
ucurcienue QyHKIMi 01HOM epeMeHHON
4 I/IHTerpaJ'IBI:I'OC HcyucieHue GyHKIUNA OqHOU 63 2 1 60
NepEMEHHOMN
Uroro: 216 8 4 204
Pa3nensl AuCUMIITUHBL, U3y4aeMble B 2 ceMecTpe
No KonnyecTBo yacos
pa3n_ena HaunmeHoBaHue pa3enos scero |AYAMTOpHAA pabora | BHea.
JI I13 | JIP | pabora
5 Psaner 46 2 2 42
5 HuddepennnanpHoe ncunciaeHne GyHKIui 50 4 4 42
MHOTHUX MEPEMEHHBIX
7 KpuBonuHelinple HHTErpaibl 48 4 4 40
Uroro: 144 10 10 124
Paznenbl qUCHUTUIMHEL, U3ydaeMble B 3 ceMecTpe
No KonnyecTBo yacos
pasz[_ena HaumeHnoBanue pa3aenon scero | AYAUTOpHAA pa0oTta | BHeas.
JI I13 | JIP | pabora
8 DNeMeHThI Teopun (GYHKIUI KOMITJIEKCHOM 78 4 4 20
IepeMEHHOMN
9 JuddepernunanbHble ypaBHEHUS 66 2 4 60
Uroro: 144 6 8 130
Bcero: 504 24 22 458

4.2 Coneprxanue pa3ieoB JUCHUNINHBI

Pa3nea 1. JIuneitnasa anredpa. OnpenenauTenu BTOPOro U TpeThero nopsaakoB. CriocoObl BbIUKC-
nenus onpenenurens. Onpenenureny n-ro nopsaka. CBoicTBa onpeaenuTes n-ro nopsaka. MuHopsl 1
anredpanveckue 10nojJHeHus. PackpbiTue onpeaenuTens n-ro nopsaka. Marpuisl. Panr matpunst. Cry-
neHyaTsle MaTpuipl. Oneparuu Hag MaTpunamu. OOpaTHbIe MaTPUIBl U CIIOCOOBI WX MocTpoeHuil. Cu-
CTeMbl JIMHEWHBIX ypaBHeHU. Haxoxenue pemenus no popmynam Kpamepa. Marpuunslii MmeTo periie-
HUS CUCTEM JIMHENHBIX ypaBHEHUH. MeTton ['aycca penienus cucteMsl HEOJHOPOIHBIX ypaBHeHHH. Kpure-
puii COBMECTHOCTH cUCTeM, Teopema Kponekepa-Kanemnu. CucteMbl OTHOPOIHBIX YpaBHEHUH. Y CIIOBUS
CYIIECTBOBaHMS HEHYJIEBBIX PELICHUI CUCTEMBI OJHOPOIHBIX ypaBHeHUH. TeopeMa 00 OTHICKaHHH OOIIEro
peleHus: CUCTEMBI OJTHOPOJHBIX ypaBHEHUH. [IoHATHE KOMIUIEKCHOTO YHCIIa.




Pa3znes 2. DyiieMeHTHI aHAJIUTHYECKOH reoMeTpuu. BekTopHbie mpocTpancTBa. [loHsTHE BEKTOP-
HOTO TMPOCTpaHCTBa. JInHelHas KOMOMHANMS BEKTOPOB. JIMHEIHO 3aBUCHMBIE M JIMHEHHO HE3aBUCUMBIC
BeKTOPBI. basuc BekTopHOro npocrpancrea. Koopaunars! Bekropa. Teopema 0 €eIMHCTBEHHOCTH PA3JIOKe-
HUS BeKTOpa 1o 6azucy. Teopema o KOOpAMHATaX BEKTOPOB B JIMHEHHON KOMOWHAIMK BeKTOpoB. CKamsip-
HOE ITPOU3BEACHNE BEKTOPA Ha HYJIEBOU BEKTOp. CBOMCTBA CKAJIPHOIO IPOU3BENCHUA. Bpuncienue cka-
JSIPHOTO TIPOW3BENICHHSI BEKTOPOB Yepe3 MX KOOPAWHATHI B OPTOHOPMHpPOBAaHHOM Oasuce. Brruncienue
yria Mexay BeKTopaMu. BekTopHoe npousBeneHre BEKTOPOB. I'eomeTpudeckas HHTEpIpeTanus MOAYJIs
BEKTOPHOTI'O IIPOU3BEACHUS BEKTOPOB. BeIuncienne KoopaAuHaT BEKTOPHOIO IIPOU3BECHUS Yepe3 KOOPIH-
HaTbhl COMHOXKHTeNEH. CBOMCTBA BEKTOPHOTO Npou3BencHuA. CMenIaHHOe NIPOU3BEICHUE BEKTOPOB. Bbl-
YHCJIEHUE CMEIIAaHHOTO IIPOU3BENCHUS Yepe3 KOOPAMHATHI COMHOKUTeNed. CBOMCTBA CMELIAHHOIO IIPO-
U3BEJICHUS BEKTOPOB. | eoMeTprueckas HHTepIpeTalysi CMEIIAHHOTO MTPOU3BECHHS Yepe3 00beM mapall-
nenenunena. 'eomerpus miockoctu. MeTo KoopauHaT Ha IocKocTH. [Ipsamas inHus Ha tockoctu. Pas-
JUYHBIC ypaBHEHUs IPSAMOM. BeuncieHne pacCTOsIHUSA OT TOYKU 10 NpsAMOM. B3auMHOE pacronokeHue
JBYX IPSIMBIX Ha IUNIOCKOCTH. BhIYKCIEeHNE BEIMYUHBI yIila MEXAY ABYMS MPsAMbIMU. JIMHUKM BTOPOroO 10-
psaka. Dmurc, runepboiia, napadona, X KaHOHWYECKHE YpaBHEHUS U CBOMCTBa. ['eoMeTpus mpocTpaH-
ctBa. [lnockocty U npsiMble B 3-MEPHOM €BKJIMJOBOM IIpOocTpaHcTBe. [IpsMas U MI0CKOCTh B IPOCTPaH-
ctBe. Pa3nnynble criocoObI 3a1aHMs TUIOCKOCTH U IPSIMO# B TpocTpaHcTBe. Pa3nuunblie nx ypaBHeHUS. Bbl-
YHCJIEHUE PACCTOSHUA OT TOUKHU J0 IUNIOCKOCTH U NPSAMOM B IPOCTpaHCcTBe. MccnenoBanne B3aMMHOIO pac-
IIOJIOKEHUS JIBYX IUIOCKOCTEH, IBYX MPAMBIX, IPSIMOM U IUIOCKOCTH 10 UX YPaBHEHUAM. Bbluucienue Be-
JIMYMHBI yIJ1a MEXAY IBYMS INIOCKOCTAMH, MEKIY ABYMs IPSMBIMU, IIPSIMOM U IIJIOCKOCTBIO. BeIuncienue
pacCTOsIHUS MEXKIY ABYMS CKPEIIMBAOIIMMUCSA HpsAMbIMU. [loBepxHOCTH BTOpOro nopsaka. Kanonuue-
CKHE ypaBHEHUS JUTUIICOU1A, TUIIEpO0JIONI0B, 1apaboIon 0B B I€KAPTOBOM MPSIMOYTOJILHOM CUCTEME KO-
OpJMHAT.

Pasznen 3. Beenenne B anaaus. JuddepenunanbHoe ucuuciaeHne (PyHKIUM OHON NepeMeH-
HOM. MHOXECTBO J€HCTBUTENBHBIX YHUCEN, €r0 cBoMcTBAa. OrpaHUYEeHHbIE MHOXKECTBA. [[oHATHE TOUHBIX
rpaHul] MHOKecTBa. DYyHKIUSA, KOMIO3ULUU QYHKIUH, oOpaTHas pyHKUUsA. OCHOBHbIE KJIACChl (PYHKLIUH.
UucnoBele MOCIEA0BATEILHOCTH, IPEEI MOCIEI0BATEILHOCTA U €ro cBOMCTBA. OCHOBHBIE TEOPEMBI: O
npeJierie MOHOTOHHOMU nocienoBaTesnbHocTH, KanTtopa, bonsiano-Beliepmrpacca, kpurepuii Komu cxo-
JUMOCTH YUCII0BOH nocneaoBarenbHocTu. [Ipenen pynkuuu. beckoneuyHo Maiible BEIMUMHBL. 3aMedaresib-
Hble npeenbl. HenpeprplBHOCTH GyHKIMU B TOUKe. Pa3pbiBbl pyHKIMU. CBOMCTBA PyHKIMI HENPEPhIBHBIX
Ha cerMeHTe. HenpephIBHOCTS KOMIIO3HUIINY U 00paTHOM (yHKIMU. HempepbIBHOCTH dJIeMEHTapHBIX (PyHK-
uil. Onpenenenue npou3BogHoON. ['eomerpuueckas u uznyeckas HHTepHpeTays Npou3BoAHON. J(ud-
depenmupyemocts u quddepennnan. [Ipumenenre mpou3BOIHON K UCCIEIOBAHUIO (PYHKITUN: MOHOTOH-
HOCTb, 9KCTPEMYMBI, TOUKHU Mepernda, acuMnTotel. OCHOBHBIE TeopeMbl AU (epeHInalIbHOrO UcCUucIie-
Hus: Pons, Jlarpanxka, Komm. [TpaBuiio Jlonurans packpeitus HeonpeneineHHocteln. @opmyna Teiiopa.

Pazgen 4. UHTerpajbHoe ucuHcIeHne (pyHKIUM 0AHOI mepeMeHHoii. [lepBooOpasHas u He-
onpeneneHHbIi naTerpan. [Ipocreimmye nprueMsl BEIYUCICHNs HHTETpasIoB. VIHTErpupoBaHne paluoHaIb-
HBIX BBIpaXX€HUI. MIHTerpupoBaHne MppalMOHAIBHBIX BhIpaK€HUH, MIHTerpupoBaHue TPUTrOHOMETpHYE-
CKUX (PYHKIMH, TpUroHOMEeTpHUUyeckue nojactaHoBku. OnpeneneHuslii uHTerpain. Cymmsl JapOy. Kpure-
puii uaTerpupyemoctu. CoiicTBa nHTerpana. MuterpupyemMocts HenpepbiBHON pyHKIMH. IHTErpan c ne-
peMeHHBIM BepXHUM MipenenaoM, Popmyna Herorona-Jleitonuna. HecobctBenHble nunTerpasnsl. [lnomansb
KPUBOJMHEHHON Tpaneuuu, KpUBOJIMHEHHOTO ceKTopa. Brruncienne o0beMOB Tel ¢ MOMOIILBIO OTpeie-
JeHHoro uHTerpana. CrpsamisieMocTb KpuBo. JlinHa nyru.

Paspen S. Paabl. Hucnosele psagsl. [Ipu3Haku ¢XOOUMOCTH YHUCIOBBIX psAAoB. DyHKIMOHAIBHEIE
Noce0BaTeNbHOCTH U psifibl. [loHsTHE paBHOMepHOU cxoauMocTH. CteneHHble psnbl. Teopeme AGens.
Paznoxenue ¢pyHkuuii B creneHnsle psabl Teitnopa. Pser Teitnopa 1t sneMeHTapHbIX (QyHKIMHA.

Paspnen 6. IuddepenunanbrHoe ncuncjaeHue GyHKUMil MHOTHX ITepeMEeHHbIX. N-MEPHOE €BKIIN-
JI0BO METPUUYECKOE MPOCTPaHCTBO. [IoHsaTHE NIpenena nocnenoBareabHOCTH. DYHKIMN HECKOJIBKUX TIEpe-
MeHHBIX. [Ipenen pyHkuuu u HenpepbIBHOCTh. YacTHBIE MTpou3BoiHbIe U Auddepentman. [lonsatue aud-
depenmrpyeMmoctu. YacTHble IPOU3BOAHBIE CI0XKHON (yHKIMU. [Ipon3BoaHbIE BRICIIMX TOPsAAKOB. I1po-
M3BOJIHAS 110 HAMPABJICHUIO, IPaJUEHT QYHKIUHU. Y paBHEHUE KacaTeIbHOU MIIOCKOCTH. DKCTpeMyM (PyHK-
IIUH JIBYX MIEPEMEHHBIX. DKCTPeMyM (YHKIIMM MHOTHX NepeMeHHBIX. [IoHATHE 00 yCI0BHOM DKCTpEMyME.
3amaun Ha HauOoJbIllee M HAaUMEHblIee 3HaueHne QYHKIIMHN B 3aMKHYTOH 00J1acTu.



Pasnesn 7. KpaTHble 1 KpUBOJIMHEHHbIE HHTErpaJbl. J[BoliHOW nHTErpai. Beiuncienue nBoii-
HOT'O UHTETpaJia uepe3 NOBTOPHBIE MHTErpaJibl. BhIYKCIIeHrEe HHTErPpalOB B KPUBOJIUHEHHBIX KOOPUHATAX.
[IpunoxxeHus ABOMHBIX MHTETPAIOB K BBIYHCICHUIO 00BEMOB U TuTONIaAei. KpuBoiMHEHbIE HHTETpaIbl
1o koopauHataMm. CriocoObl ux BeluucieHusd. @opmyna ['puna. HezaBucuMocTh KpUBOJIMHEMHOIO MHTE-
rpaia oT popmbl MyTH UHTErpUupoBanus. BoccranoBneHue nepBoodpa3Hoit GyHKINU MO €€ MOTHOMY -
depennuany.

Pasznen 8. DiemenThI TEOpUM PYHKUIMH KOMILIEKCHOM nepeMeHHoi. KoMiiekcHbie uncna. A-
reOpandeckas U TPUTOHOMETpHUYECKasi (GOPMBI KOMIUIEKCHOTO 4Hcia. JIefcTBUS ¢ KOMIUIEKCHBIMU YHC-
namu. KommnekcHas nepemenHas. DineMeHTapHble GyHKIIMN KOMIUIEKCHON nepeMenHoil. [IpousBoanas u
muddepennuan. Ypapaenuss Komm-Pumana. [Tonsarue ananutuaeckoit Gpynkmuu. MHTErpast or QyHKIMH
KOMIIJIEKCHOU IlepeMeHHOM. Beruncnenue unrerpana. Teopema Kommn 11 OMHOCBSI3HOM U MHOT'OCBSI3HOM
obnactu. @opmyna Komu. MaTterpan tuna Komu. CtenieHHbIC psAibl B KOMIUIEKCHOM o0nacTu. Kpyr cxo-
mumoctu. Psan Teitnopa. [IpencraBinenue snemeHTapHbIX QyHKIuid B Buae psga Teitnopa. Psan Jlopana.
Hynu u oco6sie Touku. Knaccudukaius oco0bix ToueK. BoI4eTsl B M301MPOBAaHHBIX OCOOBIX TOUKAaX U UX
IPUIIOKEHUS.

Pa3znen 9. Inddepennnanbubie ypapHeHusi. OObIKHOBEHHBIE AU depeHIInaIbHbIC YPAaBHCHHS
NepBOTO MOpsaKa. Buabl ypaBHeHUI epBOro mopsiaKa U METO/Ibl UX pemeHuil. Jinneitnsie nuddepennn-
aJbHbIE YPAaBHEHHS BTOPOTO MOPSJIKA. Y PaBHEHUS BTOPOTO MOPSIKA C MOCTOSHHBIMU K03 hUIIeHTaMU.

4.3 IlpakTHYecKHe 3aHATHS (CEMHHAPBI)

Ne Kon-Bo
Ne 3ansaTs Tema
pazneina 4acoB
1 1 Matpuuibl 1 onpenenureny. CUCTEMbI JIUHEHHBIX YpaBHEHUM 1
1 2 BekTopsl. CkalisipHOE, BEKTOPHOE M CMELIAHHOE IPOU3BEICHUS 1
2 3 ITpenen ¢pynkuuu. [Tonsitue nponsBogHOM U T depeHmana 1
2 4 IlepBooOpasHas u onpeaeneHHbIi naterpai. [Ipunoxenue 1
OIpeIEJIEHHOT0 NHTErpaa
3 5 CX0aMMOCTb YHMCIIOBBIX psA0B. Paznoxenue QyHKuuil B 5
creneHHoM psn Tenmnopa.
4.5 6 YacTHble IPOU3BOJHBIE. DKCTPEMYM (DYHKIIUH IBYX 4
MIEPEMEHHBIX.
6,7 7 KpuBonuneiinpie narerpansl 1 u 2 pona 4
JleWicTBUS HaJl KOMIUIEKCHBIMU YHCJIaMU B alire0pandeckoil,
8 8 TPUTOHOMETPUUECKOH U MoKa3aTtenbHoi popme. [lonstue 5

(GyHKIMN KOMITJIEKCHOM nepeMeHHoM. [ToHsTHe Npon3BOJHOM.
Ycnosue Komm-Prumana.

WuTerpan oT pyHKIMM KOMIUIEKCHON MEPEMEHHOM U CIOCO0BI
9 8 Bbruncienus. @opmyna Komm. Psner Teitnopa u Jlopana. 2
Oco6ble TOUuKH. BBIUeThl B 0COOBIX TOUKAX

OObIkHOBeHHBIE U (hepeHInanbHble ypaBHEHU 1-ro nopsiika

10 9 - 2
Y METOJIbl UX pEIIeHHUH

11 9 JIuneiinble muddhepeHanbHbIe YpaBHEHUS BTOPOTO IOPSIKA C 5
MIOCTOSIHHBIMU K03 punimenramu.
Bcero 22

5 YueOHo-MeTOAMYECKOE 00ecniedeHre JHCIUILIMHbI
5.1 OcHoBHasi 1MTEpPaTYpa
1. Tatapuukos, O.B. JIuneiinas anredpa: yueonuk ais By3os / O.B. Tarapuukos, A.C. Uyiiko, B.I'.

[epuraes; o oomei pemakiueit O.B. Tatapaukosa. — M.: M3garenscTBo FOpaiit, 2025. — 273 ¢. — ISBN
978-5-534-19275-9. — TekcT: anekTpoHHbIH. — PeskxuMm goctyma: https://urait.ru/bcode/556226



2. lunun, U.A. Jluneitnas anrebpa. 3agadnuk: yaeoHoe mocoobwue 1 By30B / M.A. lunun. — M.
WznarensctBo FOpaiit, 2026. — 118 c. — ISBN 978-5-534-14382-9. — TekcT: anekTpoHHBINA. — Pexum mo-
crymna: https://urait.ru/bcode/588421

3.Harancon, W.I1. Teopust pyHKIMI BemecTBEHHOW nepeMeHHoM [TekceT]: ydeOHuK amsi By30B /
W.I1. Hataucon. — 5-¢ u3a., crep. — CII6.: Jlans, 2008. — 560 c¢. — ISBN 978-5-8114-0136-9.

5.2 lonosiHUTE/ILHAS JIUTEPATypPa

1. bepman, I'.H. COoopHUK 3a/1a4 110 KypCcy MaTeMaTH4YECKOTO aHaym3a: yueO. mocooue. / bepman
I'.H. — 22-¢ u3n., nepepad. — CII6.: U3a-Bo «IIpodeccusr, 2002. — 432 c.

2. Kynpssues, JI.JI[. COopHHK 33724 10 MaTeMaTH4ecKkoMy aHanu3y. OyHKIIMU HECKOIBKUX Tepe-
MEHHBIX: y4ue0. mocodue s By30B / Kynpsasues JI.J.; Ilox pen. Kynpssuesa JI.JI. — CII6: I'TI «Texauue-
cKasg kHuray, 1994. — 496 c.

3. llunayes, B.C. 3amauynuk mo BeIcHIei MaTeMaTuke: yued. mocodue s By30B / B.C. [llunaues.
— 3-e u31., crep. — M.: Beicm. 1k., 2003. — 304 ¢. — ISBN5-06-003575-1

4. Ileprynos, B.B. MareMatudeckuii aHajiu3: 3KCIPECC-KYpC I MOATOTOBKU K TOCYJAapCTBEH-
HOMY dK3aMeHY [ DIeKTpOoHHBIH pecypc]: yuebHoe nocodue / B.B. [leprynoB. — 2-¢ u3., nom. u nepepao.
— Opck, 2013. — Pexxum mocrtymna: http://library.og-ti.ru/global/metod/metod2013 05 13.pdf.

5. UeOpiméB, I1.J1. Maremarnueckuii ananus / I1.J1. YeObiméB; orBeTcTBeHHBIN penakTop .M. Bu-
HorpanoB; coctaButenb A.O. 'enbdonn. — M.: U3parensctBo FOpaiit, 2025. — 393 c. — ISBN 978-5-534-
10151-5. — Tekcrt: anekTpoHHBINA. — Pexxum moctyma: https://urait.ru/bcode/563937

6. lauko, I1.E. Beiciias marematuka B ynpaxHeHUsX U 3a1a4ax [Tekcrt]: yuebHoe mocodue: B 2 4.
/T1. E. Hanako u ap. — Y. 1. — 6-e uzn. — M.: Onukc, 2006. — 304 c.

5.3 llepuoguyeckne U3TaHUA

1. MareMmaTuka B IIKOJIE
2. Maremaruka. Bee mst yaurens!

5.4 UnTepHeT-pecypchl

5.4.1 CoBpemeHHbIe NpodeccHOHATbHBIE 023bI IaHHBIX (B TOM YHCJIe MeKAYHAPOAHbIE pede-
paTuBHbIEe 0a3bl JAHHBIX HAYYHBIX U3/1aHUI) U HHOPMAIIMOHHBbIE CIIPABOYHbIE CHCTEMBI.

1. Hayuynas 6ubnuoreka (http://niv.ru/). Jloctyn cBOOOAHBIA.
2. eLIBRARY.RU (www.elibrary.ru). loctyn cBo6oaubIit. HeoOxoanma WHIMBHIyalbHAsST PETH-
CTpamnus B JJOKaJIbHOU CETH BYy3a.

5.4.2 TemaTnueckue HpO(l)eCCI/IOHa.]II)HbIe 0a3bl JaHHBIX U l/lH(l)OpMalll/[OHHble ClipaBOYHLIC
CUCTEMBbI

1. Exponenta.Ru. O6pa3oBarenbHblii MaTeMaTHuecKuil caiiT. OOyueHune paboTe B MaTeMaTHUECKUX
nakerax MathLab, MathCad, Mathematica, Maple u np. (https://exponenta.ru/)

2. OnexrponHas oubanoreka BITIY. DnexktponHas 610ia1oTeKa U1 CTYIEHTOB M IIperoiaBaTeieit
maremaTrueckoro (akynpreta. (http:/mif.vspu.ru/e-library)

3. Maremaruueckoe oopazosanue (http://www.mathedu.ru/)

4. MathTEST.ru. Matepuansl mo MaTeMaTHKE B TOMOIIb MIKOJIBHUKY U CTYJEHTY (TECThI IO MaTe-
matuke online) (http://mathtest.ru/)

5. Math.ru. Maremaruuecknii caift (https://math.ru/lib/)

6. denepanbHblii MHCTUTYT Nenarornyeckux usmepennit (http:/fipi.ru/)

7. EqWorld. VYyeOHnas ¢bu3uKo-MaTeMaTHUECKas o6ubanoreka
(http://eqworld.ipmnet.ru/ru/library.htm)



5.4.3 DaekTpoHHbIE OUOJIHOTEYHbIE CHCTEMBI
1. ObC KOpaiit (https://urait.ru/)
5.4.4 lonosHuTenbHble UHTEpHET-pecypebl

1. DJIeKTPOHHBIH apXuB KypHasia «Maremaruka B IIKOJIE
(http://publ.lib.ru/ARCHIVES/M/"Matematika_v_shkole"/_"Matematika_v_shkole".html)

2. NHTepHeT-0MOIMOTEeKA [0 METOIMKE TPENoiaBaHus MaTeMaTuku «MaremaTtuaeckoe o0pa3oBa-
Hue: nporutoe u Hactosmiee» (http://www.mathedu.ru)

3. Marepualibl 10 MaTeMaTUKE B TIOMOIIb MIKOJIBHUKY M CTYICHTY (TECThI 10 MateMaThke online)
(http://www.mathtest.ru)

4. Marepuansl EI'D o marematuke: moarotoBka k tectuposanuto (http://www.uztest.ru)

5. Karagor razersl «Marematuka»  u3gatrenbckoro  goma  «llepBoe  CEHTSIOPs»
(http://mat.1september.ru)

6. OdunuanbHeIii caliT (egeparbHOro areHTCTBa 1Mo Hayke U naHoBarusam (http://www.fasi.gov.ru)

7. OdunmanbHelii caT GeaepaabHOro areHTcTBa 1o oopasosanuto (http://www.ed.gov.ru)

8. OdunuansHbIi callT BenepabHOr0 HHCTUTYTA Meaarornyeckux uamepenuit (http://www.fipi.ru)

9. «OTkpeITOE 00pazoBanue», Karanor kypcoB, MOOK: «CuctemMbl aBTOMAaTH3UPOBAHHOTO TIPOEK-
TUPOBaHM alIuTHBHBIX TexHomoruii» (https://openedu.ru/course/)

10. «Courseray, MOOK: «Programming for Everybody (Getting Started with Python)»
(https://www.coursera.org/learn/python)

11. «Jlexktopuym», MOOK: «/Iuckpernas marematuka» (https://www.lektorium.tv/mooc)

5.5 IIporpamMHoe oGecneyeHue, npodeccuoHaIbHbIE 0a3bl JAHHBIX U UH(OpPMALMOHHbIE
CIIPaBOYHbIE CHCTEMbI

Tun nporpaMMHOTO

HaumeHnoBanue Cxema IUIeH3UPOBAHHUSI, PEKUM JOCTYTIa
obecrieueHns

O6pa3zoBarenpHas auieH3us ot 26.06.2025 r. na 3

rozaa st 250 pabo4yrx MECT B paMKaX COTJIAIICHUS
o corpynuuuecte ¢ OO0 «Pen Codr» Ne 305/06-
22V ot 28.06.2022 r.

PEJl OC «Crannapt-
OmneparnmonHasi cuctema | Has» 11t Pabounx
CTaHIINHN

AnpTepHaTHUBHAsA peanu-
3alMsl CPEbl UCTIOIHE-
Hust mporpamm Microsoft | WINE Csob6omnoe 10, https://wiki.winehq.org/Licensing
Windows mis OC Ha
6ase sipa Linux

i i ; CsoOopanoe 110,
Oneruit naxer LibreOffice https://libreoffice.org/download/license/
Untepuer-6paysep Snnexc.Bpaysep becrnarnoe I10,

https://yandex.ru/legal/browser_agreement/
CobOonnoe 10, sBRsIETCS KOMIIOHEHTOM CPEJIbI
MATE nns OC na 6a3e sigpa Linux,
https://github.com/matedesktop/atril?tab=GPL-2.0-
1-ov-file#readme

[Tporpamma mpocMoTpa
ANIEKTPOHHBIX JOKyMeH- | Atril
TOB

6 MaTrepuajibHO-TeXHUYECKOe o0ecredeHne U CHUIIMHBI

YueOHas ayauTopus sl MMPOBCACHUA 3aHATUH JICKOHMOHHOI'O THIIA, MPAKTUYCCKUX pa60T, JUIA
IMMPOBCACHHUA T'PYIIOBBIX WU WHAWBHUAYAJIbHBIX KOHCy.]'IBTElIIPIfI, TEKYLICTO KOHTPOJIA U HpOMe)KyTO'-IHOI\/'I
aTTeCTalu. B AyAUTOPUHU HUMCCTCA HCpCOHaHBHBIﬁ KOMIIBKOTECP C YCTAHOBJICHHBIM JIMIICH3MOHHBIM



MIPOTrpaMMHBIM 00€CTICUCHHEM U MYJIbTUMETUIHHOE 000py10BaHKE (TIPOEKTOP, IKPaH, 3BYKOBBIE KOJIOHKH).
JlanHoe 000py10BaHNE aKTHBHO HCIIONIB3YETCS TIPU MPOBEICHUH JCKIIMOHHBIX 3aHATHI.

[TomerneHust 17151 CaMOCTOSITEIBHOM pabOThl 00YUAIONINXCSl OCHAIICHBI KOMITBIOTEPHON TEXHHUKOM,
MOJKIIIOUeHHOW K cetn «VHTepHEeT», m oOecrnedyeHneM JOCTyla B 3JIEKTPOHHYIO HH()OPMAIMOHHO-
oOpa3zoBatenbHyto cpeay Opckoro ryMaHUTapHO-TEXHOJIOTHYECKOro nHeTuryTa (dunuana) OI'Y.

Bce nepeunciieHHbie ayTMTOPUN OCHAIICHBI KOMIDICKTAMHU YYCHUYECKOW MeOeNr, TeXHUYCCKIUMHU
cpelacTBaMu O0y4YeHUsl, CIy>KallUMHU [Tl IpeACTaBlIeHusl yueOHON nHpopMaIuu O0JbIION ayIUTOPUH.



