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1. ObIIASA XAPAKTEPUCTHUKA ITPOI'PAMMBbI

1.1. HopMaTHBHO-TIPaBOBbI€ OCHOBBI Pa3padoTKH MPOrpPaMMBbl:
1. Tpuka3 Mwunobpuayku Poccuu ot 07.08.2014 N 943 "OO6 yrBepxkacHuH (QeaepalbHOTO

rOCyJapCTBEHHOTO 00pa30BaTENIbHOTO CTaHAApTa BBICHIETO O0Opa3oBaHMA 10 HAIPABJICHUIO
noaroroBku 01.03.01 Marematuka (ypoBeHb OakamaBpuata)" (3apeructpupoBaHo B MuHIOCTE
Poccun 25.08.2014 N 33774).

2. @enepanbHblii 3akoH oT 29 aexabps 2012 r. N 273-®3 "OO6 obpazoBanuu B Poccuiickoit
®Denepanun".

3. Ilocranomnenue IlpaButensctBa PD ot 10.04.2023 N 580 "O pa3paboTke U yTBEPKICHHUH
po¢)eCCHOHANIBHBIX CTaHIapTOB"

4. llpukaz Muntpyaa Poccun ot 12 ampens 2013 r. N 148n "OO yTBepkIeHUH YpOBHEHN
KB (HUKAIMN B IEISAX Pa3paObOTKH MPOEKTOB MPO(EeCCHOHANBHBIX CTaHIAPTOB" .

5. [Ilpuka3z Muntpyna Poccun ot 29 ampenst 2013 r. N 1701 "O06 yTBEpKI€HUHU METOIUYECKHUX
peKoMeH1anuii 1o pazpadboTke npodeccuoHaAIBHOrO cTanaapTa'.

6. IIpukaz MunnpocBemenuss Poccuum ot 26.08.2020 N 438 "OO yrBepxknenuun Ilopsaka
OpraHM3allil M OCYILIECTBJICHUS OOpa30BaTENbHON JAEATEIbHOCTH MO OCHOBHBIM IIporpammam
npodeccuoHanbsHOro 00y4YeHHs "

7. Ilpukaz MunnpocBemenuss Poccun ot 24.08.2022 N 762 (pen. ot 20.12.2022) "OO6
yrBepkaeHnHn llopsaka opraHM3alid W OCYIIECTBIEHUS 00pa30BaTENIbHOM JEATEILHOCTH IO
00pa3oBaTebHBIM IIPOTPaMMaM CpeiHero npodeccuoHanbHOro oopa3zoBanus"

8. Ilpukaz Mwuno6pnayku Poccum ot 1 wmrons 2013 1. N 499 "O6 yrBepxaenun Ilopsiika
OpraHu3allil M  OCYIIECTBJICHUS 00pa30BaTENbHOW JESATEIBHOCTH IO  JIOTIOJHUTEIHHBIM
podecCuoHAIBHBIM ITporpaMMam".

9. IIpuka3 MunoGpnayku Poccun ot 6 ampens 2021 r. N 245 "O6 yrBepxnaenuun [lopsaka
OpraHu3allil W OCYLIECTBICHMS O0Opa30BaTEJbHOM JESITEeNbHOCTH 10  00pa3oBaTEeIbHBIM
nporpaMMaM BbICHIEr0 00Opa3oBaHMs - MporpaMmaM OakallaBpuara, MporpaMmaM CIEeHUAINTETa,
IIpOrpaMMaM MarucTparypsl'.

10. Ilpuka3 MunoOpHayku Poccum ot 12 cenrsabps 2013 r. N 1061 "OO6 yrBepkIeHHH
nepeyHel crnennaabHOCTEN U HallpaBiIeHUH MOATOTOBKU BBICIIET0 00pa3oBaHus".

[Tporpamma pa3paboTaHa Ha OCHOBe HpodeccCHOHAIBHOrO cTaHgapra «MaremaTukay,
yTBepkIeHa mnpukazoM MwuHoOpHayku Poccum ot 07.08.2014 N 943 "OOG yrBepkIeHUH
(denepaabHOrOo TOCYAApCTBEHHOTO O0pa3oBaTeIbHOIO CTaHJapTa BBICIIETO OOpa30BaHMs 10
HanpasneHuto noarorosku 01.03.01 Marematuka (ypoBeHb OakanaBpuara)".

1.2 lean peaju3anuu NporpaMmbI

B pesynbpTate OCBOEHUS MpOrpaMMbl CIyHIaTellb JOKEH OBITh TOTOB pPElIaTh CIEIYIOIIHE
npoQeCCHOHAIIbHBIC 3a/1a4H:

MPUMEHEHHE OCHOBHBIX TOHITHHA, HJEH W METOJA0B (PYHIAMEHTAIBHBIX MAaTeMaTHYECKHX
JTUCIIUTIINH JJIs perieHus: 0a30BbIX 3a/1a4;

MpernojaBaHue MaTeMAaTHYECKUX TUCIHILIMH B OOIIe00pa30BaTeIbHBIX U MPOQPECCHOHATBHBIX
00pa3oBaTeNbHbIX OpraHU3aUsIX;

pa3paboTka MeToAMYecKoro obecreueHus ydyeOHOro mporecca B 00I1e00pa30BaTENbHBIX U
poeCCHOHAIBHBIX 00pPa30BaTEILHBIX OPTaHU3aAIUAX.



1.3. IlnanupyemMble pe3yabTaTbl 0CBOCHHS NPOrPAMMBI
B pesynbrate OCBOGHMS NPOrpaMMbl ClyliaTeldb JODKEH 00JajaTh  CIEIYIOLMMU

npoeCCHOHATBLHBIMU KOMIETEHIUSIME: KoMIeTeHum

— CHOCOOHOCTBIO K OpraHU3aluu y4eOHOW NesITeTbHOCTH B KOHKPETHOM MPEIMETHON 001acTH
mareMatrka (I1K-9);

— CHOCOOHOCTBIO K IUIAHMPOBAHUIO M OCYIIECTBJICHUIO IEIArOTMYeCKON JESTEILHOCTH C
y4eToM crienn(uKy IpeaMeTHON 00acTi B 00pa3oBateiibHbIX opranu3anusx (ITK-10);

— CHOCO6HOCTBIO K IMMPOBCACHUIO METOJUYCCKUX U SKCIICPTHBIX pa60T B O6J'IaCTI/I MaTCMAaTUKHU
(IIK-11);

B pesynbrare 0cBOSHUS MPOrpaMMBbl CIIYLIATENb JOJKEH:

3HATh U NOHMMATBH TEOPETUUYECKHE OCHOBBI MATEMATHUKHU!

3HATh OCHOBHBIE ITOHATHS, KOHLIEIILIMY, PE3YJIbTAThL, 3aJa4l U METObI KJIACCUYECKOIO
MaTeMaTHYECKOTO aHAJIN3a U IMHEWHOU anreOpsl,

Ymers:

- IPUMEHSTH METO/IBI JIOTHYECKOTO CIECTBUS, MATEMATHYECKOI0 AaHAJIN3a U MOJIEIUPOBAHU;

- MOJIEIUPOBATh TEKCTOBBIE (POPMYIHUPOBKH 3a]1a4 B ()OPMYIIbHBIE;

- JIOTUYECKU MBICIIUTB;

- IPUMEHATh MATEMAaTUYECKUI MHCTPYMEHTapUi TP PEIICHUN IOCTABIEHHBIX 3a/1a4;

- UCIOJIb30BaTh METOIOJIOIMIO ONIMCAHUS YKOHOMUYECKUX IIPOLIECCOB U SIBJICHUN JUIS
ONTUMAJIBHBIX PE3YJIbTATOB IIPU PEIIEHUN DIKOHOMUYECKUX U COLIMAIbHO-9KOHOMHUYECKUX 3a/1a4 C
IIPUMEHEHUEM MAaTEMAaTHYECKUX METO/OB;

Baagern:

- HaBbIKaMH MaTEMaTHUYECKOI0 MBIIIJIEHUS JUIsl BRIPAOOTKU CUCTEMHOT0, IIEJIOCTHOTO B3IJIs/1a Ha
peLICHNE COLMAIIBHO-DKOHOMUYECKUX U MPUKIIAJHBIX 3a4a4.

- CHOCOOHOCTBIO NMPOMU3BOJUTH CAMOCTOATEIbHBIH BBIOOP METOJIOB U CIIOCOOOB pEIIEHUs; -
HaBblIKaMu cOopa, aHalM3a, CHCTEeMaTU3alud M 000OIIEeHHs HEOOXOMUMBIX JaHHBIX IS
MaTeMaTU4YeCKOI MOCTAaHOBKH U pelIeHUs NpodhecCHoHaNbHbIX 3a/au.

- TOTOBHOCTBIO CBOEBPEMEHHO U ILEJICHANPABICHHO OKAa3blBaThb IIOMOILIb ITOCTPAJAaBIIUM, B
3aBUCHMOCTH OT BUJA U CTEIICHH TSKECTH ITOBPEXKICHMUS,

- BJIAJETh METOJAaMU MAaTE€MaTU4YECKOr0 AaHalM3a U MOJEIUPOBAHUA, TCOPETUYECKOIO U
DKCIIEPUMEHTAIIBHOIO  MCCIEAOBAaHUSA, IO3BOJIIIONIMMU CTPOUTh HSKOHOMHKO-MAaTEMATHYECKUE
MOJEIIA JKOHOMMYECKUX M COLMAIbHO-DKOHOMUYECKHMX 3a7ad; HCIOJIb30BaThb JIOTUYECKOE H
AQHAJIUTUYECKOE MBIIUICHHE Ha OCHOBE [PHUHIMIIOB— MAaTEeMaTH4YECKUX 3aKIIOYEHUH W
JI0Ka3aTeIbCTB, YTO JaeT BO3MOXHOCTh BBIOOpPa M OLEHKH 3((eKTHBHOCTH MaTeMaTHYecKOu
MOJICJIA; TPHUMEHATh HABBIKM aHAIM3a W MHTEPIPETALUN PE3YIbTATOB IPHU PEIICHUH COLHUAIBHO-
HDKOHOMUYECKUX U DKOHOMHUYECKHUX 3a/1a4.

1.4 Kareropus caymaTeJeii: CreIMaIuCThI ¢ BBICITUM MTPOQPECCHOHATIBHBIM 00pa30BaHUEM.
1.5 ®opma o0y4ueHUsi: OYHAS C HCIOIH30BAHUEM DIIEKTPOHHOTO OOYUYEHHS U TUCTAHIIMOHHBIX

06pa3OBaTCJ'IBHBIX TEXHOJIOTHiA.

1.6 Cpox o0yuenus 14 nueit.

TpymoemkocTs 0OyueHus - 72 gaca

1.7. ®opma 10KyMeHTAa, BbI/IABAEMOI0 110 Pe3yJIbTATaM 0CBOEHUS POrPaMMBblI -
yJIOCTOBEPEHHE O MOBBILIEHNN KBATU(DUKALNY.

1.8. CTpykTypHOe noapasiejieHue, peajusyouiee NporpamMmy:

VYnpasinenue BHOKO ®T'AOY BO «CI'DVY».



2. VYUEBHBIN ILTIAH
[TPOI'PAMMGBI TTOBBIIIIEHU I KBAJTU®UKAITNN

HaunmenoBanue IpOrpaMMBI. ((COBpeMeHHBIG TCHACHIIMHU B MAaTCMAaTUKE»

KaTeFOpI/ISI CHYHIaTeJIeﬁi CIICHUaJIMCTHI C BBICIIUM HpO(bCCCI/IOHaJ'IBHBIM O6p330BaHI/IeM.

KomxnuectBo yacoB: 72 4gac.

dopma oOydueHHUs: OYHAs C MCIOJIb30BAHUEM OJJIEKTPOHHOIO OOYYCHHS M JIUCTAHIIMOHHBIX
00pa3oBaTeIbLHBIX TEXHOJIOTHH.

i/ HaumenoBanue Tpynoe B toMm uucne Camocrto | ®opma
i y4eOHBIX TEM MKOCTb, | Jlekuuu, | [Ipaktud | AiTenpHas | KOHTPO
(ugac.) (uac.) ecKue pabota st
3aHATHSA, (dac.)
(gac.)
1. | UadopmarimoHHO-OpraHu3aiOHHBINH 4 2 2
MOJTyJIb 00bEMOM
2. | BBeneHnue B MaTeMaTHUECKUAI aHAINS. 16 4 10 2
Teopus npeaenos. uddepernumansnoe 3a4er
WCYHCIICHUE
3. | MaTerpanpaoe nucuncienne. DyHKIuu 18 4 12 2 3auer
MHOTHX TIEPEMEHHBIX
4. | Matpunsl, onpenenutend. JlnneiiHoe 16 4 10 2 3a4er
BEKTOPHOE IPOCTPAHCTBO
5. | CucTtembl IMHEWHBIX YPaBHEHUH. 14 2 10 2 3auer
DneMeHThl aHAJTUTUYECKOH TeOMETpUU
HTorosoe rectupoBanmne 4
HUTOI'O: 72 16 44 8 4




3. KAJIEHJAPHBIW YUYEBHBIIA T'PA®UK ITPOT'PAMMBI ITIOBBIIIEHU A

KBAJINOUKALIMA
Cpox Oo0bem dopma HauaJio OxoHyaHue KoJu-Bo
o0y4eHus NporpaMmbl | 00y4eHHs y4eOHBIX Y4eOHBIX 3aHATHH B
10 NporpamMmme 3aHATHH 3aHATHI HeJleJ10
14 72 gaca OYHas - - -




4. PABOYHE TPOT'PAMMbBI U COAEP)KAHUE YYEBHBIX IPEJIMETOB, KYPCOB,
JANCHUITVIMH MOAYJIEN)
Pabouas nporpamma aucuunianibl «CoOBpeMEHHbIE TEHACHIIMA B MAaTEMATHKE»

Tema 1. Benenue B maTeMaTuueckuii ananus. Teopus npeneno. JuddepenimanbsHoe ucurcaeHne

[ocnenosarensHOCTh. Ilpenen mociemoBaTenbHOCTH W ero cBoiictBa. Ilpemen ¢yHkumu. beckonewnbie u
OHOCTOpPOHHHUE Tpenensl. beckoHedyHO Manble W OeckOHEWHO Ooipmue (QyHKIHH, WX CBOHCTBa. CBoOICTBa mpenenoB
HemnpepsIBHOCTD (QYHKINK B TOUYKE U Ha OTpe3ke. CBOMCTBA HEMPepbIBHBIX QyHKIMA. TOYKN pa3phiBa, HX KIacCH(DUKAIIHSL.
[pousBoanas (GYHKIHMH, €€ TEOMETPHYCCKHHA CMBICH. [IpaBuia BBIYHCICHUS MPOM3BOIHBIX. OCHOBHBIC TEOPEMBI
auddepeHnuansHoro ucuucieHus: Teopembl ®Depma, Pomms, Jlarpamxka. HccinemoBaHue (YHKIMH CpeICTBaMU
IuddepeHInaIbHOI0 UCUUCICHUS. YCIOBUS MOHOTOHHOCTH (yHKIUM. OxcTpemyM ¢yHkuun. HeoOxomumelii u
JIOCTAaTOYHBIC MPU3HAKU CYIIECTBOBAaHHS 3KCTpeMyMma. Beimykimocts ¢yHkuuu. Touku mepernba rpaduka (GyHKIHH.
AcwuMmnToTtsl rpaduka dyHkimu. O0mas cxeMa ucciieoBanus QyHKINH.

Tema 2. MuTerpanpHoe ncurciienne. @yHKIMU MHOTUX IIEPEMEHHBIX

[TepBooOpasHas, ee cBoiicTBa. HeornpeaeneHHbIH HHTETpal U ero CBOMCTBAa U TeOMeTpUUeCcKHid cMbIc. OTpeieNieHHbIN
HHTErpa, ero reoMeTpuuecKuii cMbicsi. Onpee/ICHHbIH HHTErpall Kak (BYHKIUA BepxHero mnpexaena. Teopema HproToHa-
Jleiionuna. CeoiicTBa onpeneneHHOro uurerpaia. [lonarue GyHKIUM MHOTHX NepeMeHHbIX. ['paduk GyHKIUH MHOTHX
nepeMeHHbIX. [Ipenen m HempepbIBHOCTh (PYHKIMM MHOTHX NEpeMEHHbIX. [ paaueHT (QyHKIMH MHOTHX NEpPEMEHHBIX.
OkcTpeMyM (YHKIIMH MHOTHX NepeMeHHbIX. JIOCTaTOYHOE YCIIOBHE SKCTpeMyMa ()YHKIMHU JIBYX EPEMEHHBIX.

Tema 3. Matpuubl, onpeaenutenu. JInHeHHOe BEKTOPHOE TPOCTPAHCTBO

Marpurpl, BUIB MaTpHIl, AeHCTBIS Haa MaTpunamu. OnpeaenuTend, CBoicTBa onpeaenurenci. ObpatHas MaTpuna.
Teopema o cymecTBOBaHMM M EOMHCTBEHHOCTH OOpaTHOW Matpuipl. Panr martpumbel. CBOWCTBa paHra MaTpHILBL.
Brruncnenue panra marpunsl. JleiictBus ¢ BekTopamu. JINHEHHO 3aBUCUMBIE U TMHEWHO HE3aBUCUMBbIE CUCTEMBI BEKTOPOB.
Panr cucremsl BekTopoB. basuc cucremsl BekTopoB. Teopema o0 pasiokeHHHM BekTopa mo 0Oasucy. CkaspHoe
IIPOU3BENICHUE IBYX BEKTOPOB. EBKIMn0BO mpocTpancTBo. ['unepmnockocts. [lonynpoctpancTBo. Belykible MHOKECTBA.
Teopema o epecedeHnH BBITYKIIBIX MHOKECTB. BBIMYKIIBI n-MepHBIN MHOTOTpaHHUK. TeopeMa 06 001acTi AOIMYCTHUMBIX
peIIeHUH CUCTeM JIMHEHHBIX ypaBHeHUH. CHCTeMBbl TMHEHHBIX HEPAaBEHCTB.

Tema 4. Cuctembl TUHENHHBIX YPABHEHUN. DIIEMEHThI aHATUTUYECKON reOMeTpUH

CucTeMbl THHEHHBIX ypaBHCHHH. Pemenne cucteM n THHEHHBIX YpaBHEHUH C N HEM3BECTHBIMH C TIOMOIIBIO 00paTHOH
MaTpuilsl U o Meroay Kpamepa. UnciaeHHbIe METOIBI pelICHUS CUCTEM JIMHEHHBIX ypaBHeHMH. Teopema Kponekepa-
Kanmennu. Pemenne cucteM m JHHEWHBIX ypaBHEHHUH ¢ n Hem3BecTHBIMH MeTonoM JKopaana - ['aycca. HaxoxaeHnue
0a3MCHBIX HEOTPHLATEIbHBIX PELICHUH CHUCTEM JIMHEWHBIX ypaBHEeHHH. CHCTEMbI JMHEHHBIX OJHOPOAHBIX YPaBHEHHUH.
OyHamMeHTalbHas cucreMa peuleHuid. IIpsMoyrosibHasi cucteMa KOOPAMHAT HA IIOCKOCTU. YPaBHEHUE JIMHUMU.
VYpasuenue npsmoi. Kpussle BToporo nopsaka. IIpeobpazoBanue cucteMbl KoopanHaT. IlpuBesaeHne Kk KaHOHUYECKOMY
BHY YPaBHEHHUI KPUBBIX BTOPOTO IOPSIKA.

4.2 TlepeyeHb MPAKTHYECKUX 3AHATHI

Howmep HaumeHnoBanue u conepkaHre MpakTUYECKOTO 3aHATHS
TEMBI
1. Tema 1. BBenenue B MaTemaTnueckuii ananus. Teopus npenenos. AuddepenunaibHoe
VCUYWCIICHUE

[NocnenoBarensHOCTD. Ilpenes mociemoBaTenbHOCTH M ero cBoictBa. [Ipenen ¢ynkunu. beckoHeuHble u
OJTHOCTOPOHHHME TIpeJielibl. beckoHeuHo Manble U OecKkoHeyHO Oosbinne (GyHKIUH, UX cBoicTBa. CBoiicTBa
npezenoB. HempepbhlBHOCTE (QyHKIMM B TOUYKE M Ha oTpe3ke. CBoiicTBa HeNpepbIBHBIX (QYyHKIMHA. Toukn
pa3peiBa, ux kiaccudukanus. IIpon3BogHas QyHKINH, ee TeOMeTpHUUecKHil cMbIci. [IpaBuia BEIYHCICHUS
npon3BoHBIX. OCHOBHBIE TeopeMbl A depeHInaIbHOro neuncneHus: reopeMel @epma, Poms, Jlarpanxka.
HccnenoBanue ¢yHKIMK cpeacTBaMu AU (HepeHINaTbHOTO HCUHUCIEHHS. Y CJIOBUSI MOHOTOHHOCTH (DYHKIIMH.
OxcrpemyM ¢yHKInU. HeoOXoauMBIH 1 JOCTaTOYHBIE PU3HAKK CYNIECTBOBAaHMS 3KCTpeMyMa. BwImykiocTs
¢dynkuu. Toukn nepernda rpaduka GyHKIuH. AcUMITOTH rpaduka pyHkun. OOIIas cxeMa UCCIIeJOBAHUS
¢yaxoun. IlpomsBogaple BeicmX mopsakoB. IlpaBmno Jlomwrans. uddepennnan QyHKIMH u ero
reoMmeTpudeckuii cMbici. CBoiicTBa muddepernuana.

2. Tema 2. MHTerpansHoe ncunciaenue. yHKIUU MHOTMX IEPEMEHHBIX

IlepBooOpa3nasi, ee cBoiicTBa. HeompeneneHHBI WHTETpal M €ro CBOWCTBA M T'€OMETPUYECKHU CMBICIL.
OnpenencHHBIA HHTETPAJl, €ro FeOMETPUUCCKUIM cMbICH. ONpeAeNeHHbIH HHTErpall Kak (DYHKIHS BEPXHETO
npeznena. Teopema HeroTona-Jleii6amma. CBoiicTBa onpeeIeHHOro HHTEeTpaia. I 'eoMeTpuiaeckne MpuiIoKeHNs
oTpejieNieHHoro uHTerpana. HecoOcTBeHHbIE MHTETPAIBI IEPBOTO M BTOPOTO pojaa. YacTHbIE POU3BOAHBIE U
MOJTHBIA AuddepeHnran QyHKINA MHOTHX TepeMeHHbIX. [[pon3BoaHas 10 HanpaBieHuo. [ pagueHT QyHKIUN
MHOTHX TIEPEMEHHBIX. JKCTpeMyM (YHKINHA MHOTHX TEpeMEHHBIX. JlocTaTodHoe yCioBHE 3KCTpeMyMma
(YHKIIMY IBYX TIEpEMEHHBIX.

3. Tema 3. Marpuupl, onpesnenutenu. JIuHeiiHoe BEKTOPHOE IPOCTPAHCTBO




Martpuiibl, BUIBl MaTpUll, JeHCTBUS Haa MaTpuiiamu OMpeneuTeNn, CBOWCTBA omnpeaenuteneid. OopaTHas
Marpuua. Teopema o CylecTBOBaHIH U €IMHCTBEHHOCTH 00paTHOit MaTpuubl. Panr marpuisl. CBolcTBa paHra
MaTpulbl. Brluucnenue panra marpunpsl. JleldcTBus ¢ BekTopaMu. JIMHEHHO 3aBUCUMBIE W JIMHEHHO
HE3aBHCHMBIE CHCTEMBI BEKTOPOB. PaHT crcTeMbl BeKTOpOB. basuc cucremMbl BeKTopoB. Teopema o pa3iokeHnu
BekTopa 1o 6a3ucy. EBkimmnoBo npoctpanctso. ['umepmiockocts. [lomymnpocTparcTBo. Beimmykibie MHOKeCTBa.
Teopema 0 mepecedeHNH BBITYKIIBIX MHOKECTB. BBITYKITBIH n-MepHBIE MHOTOTpaHHHUK. Teopema 06 obmacTtu
JIOTTYCTUMBIX PEIICHUIA CUCTEM JIMHEHHBIX ypaBHeHMH. CHCTEMbI TMHCHHBIX HEPABCHCTB.

Tema 4. Cuctembl JIMHEHHBIX ypaBHEHUI. DJIEMEHThI aHAIUTUYECKON reOMETpUU

Perienue cucreM n JTMHEHHBIX ypaBHEHHH C N HEM3BECTHBIMU C IMTOMOIIBIO OOpaTHOW MAaTpPHUIIBI U IO METOAY
Kpamepa. UucneHHble METOABI PELIECHUS CUCTEM JIMHEHWHBIX ypaBHEHUH. Pemenue cucrteM m JHMHEHHBIX
ypaBHeHHI ¢ n Hem3BecTHRIMH MeTonoM JKopmana - T'aycca. HaxoxpeHue Oa3MCHBIX HEOTPHIATEIBHBIX
peIIeHn CUCTEM JIMHEHHBIX ypaBHEeHUH. CHCTeMBI TMHEHHBIX OJHOPOAHBIX ypaBHeHUH. DyHIaMeHTaIbHAS
CHCTEeMa pelIeHuil. YpaBHEeHHe NUHHUH. YpaBHeHHEe npsmoil. KpuBrle BTOporo mopsmka. IIpeoOpazoBanme
CHCTeMBI KoopauHat. [IpuBeneHne K KAHOHWIECKOMY BULy YPaBHEHHH KPUBBIX BTOPOTO MOPSIIKA.

5. ®OPMbI ATTECTALIMU
®dopMa UTOrOBOM aTTECTALMH - TECTUPOBAHUE




6. OHEHOYHBIE MATEPUAJIbI
Ilenp — OLIEHUTH YPOBEHb YCBOEHHUS 3HAHUU 110 IIPOTPaMME.

[Iponienypa: TecTUpOBaHHE TPOBOAUTCS C HCMOJIb30BaHHEM «CHCTEMBbI YNpaBiIeHHS OOydeHUEM
CI'DV». Caywarensm npeanaraercs g orBeta 30 BOOPOCOB MO pas3aenaM MpOTrpamMMBbl,
IpeAIoJIararolye BbI0Op BapuaHTa OTBETa.

Ne
wn dopmynupoBKa BOIIPOCa U BapHAHTHI OTBETA OtBer
1 [Ecnu B HEKOTOPO# OKPECTHOCTH TOUKH X (yHKIms f(X) 3axiroueHa MexIy ABYMs B
GyskuusaMu @(X) 1 w(X), IMEIOIMMH OJMHAKOBBIN Ipezies1 A pu X —> Xg, TO
dbynakmus f(X):
a)lImeer 3nauenue f(Xp)=A
0)He nmeer npenena npu X — X
B)[IMeeT npenen npu X —> Xg, paBHbIA A
2 . BX) : 6
[Tycte a(X), f(X)- 6eckoHeuno manbie ip X —> a u lim ——==1. Torma a(X):
x—a a(X)
a)PaBna S(X)
0)OxBuBaneHTHa S(X)
B)beckoHewHO Maltast 0oJiee BBICOKOTO Mopsiika, 4eM [(X)
3 [YKaxuTe HEBEPHOE YTBEPIKICHHE: 0
. sinx
a) IIm ——=1
x—0 X
. COSX
0) lim ——=1
x—>0 X
. arctgx
B) lim ]
x—0 X
4 Buayenme npemena  liM  tgx pasHo: B
X—>2+0
2
a) 0
0) ®©
B) —®©
5 o3 +2x% +x+3 B
BHaueHue npeaena lim 5 paBHO:
X—>00 X“+1
a) 1
6) 0
B) X
6 [[IpousBoaHoit pyHkImM y=f(X) Ha3pIBaeTC: a
. A
a) lim 2y
Ax—0 AX
. AX
0) lm —
Ax—0 Ay
B lim Y
AXx—0 X
7 |Ecnu ¢pyHkumsa quddepeHnmrpyema B HEKOTOPOI TOUKe, TO OHA B 3TOW TOYKE: 0




a) MmeeT pa3pbIB epBOro poaa
0) HenpepriBHa
B) [IpunuMmaer 3HaueHue, pasHoe 0

Ecmu y = f(u) u u=¢@(x) nupdepennupyembie GyHKIUNA OT CBOMX apryMEHTOB, TO
pon3BoIHAs cllokHON GyHkuuu Y = f(@(X)) paBHa:

a) y'=f'(¢'(x))

0) y' = f'(p(x))

B) ¥' = f'(p(x))p'(x)

Mexy nByms HyassMu auddepenuupyemMoil pyHKIMM Beeraa HallaeTcs:
a) Touka pa3pbiBa

0) XOTst ObI OZTMH HOJIb TPOU3BOTHOM

B) XOTs1 Obl OJIUH HOJIb BTOPOM IMPOU3BOJAHON

10

[TpousBoanas pyukuuu f(X) = x2 + /X paBHa:
a) /(X)=2Xx—+/x
1
0) f'(X)=2x———=
) F'(x) 2%

B) f’(x)=2x+\/;

11

'YKaXUTe BEPHOE PaBEHCTBO:
a) [(f(x)—p(x))-dx = f(x)-dx—[p(x)-dx
10108
o(x) [o(x) - dx
B) [(f(X) @(x))-dx=[f(x)-dx+[ep(x)-dx

12

Uemy paBHa ITPOU3BOHAS OT HEONIPEACIICHHOIO HHTErpaJIa:
a) [Ipon3BOAHOI OT MOAUHTETpaAbHON PyHKIUU

0) [lonunTterpanbHOl QyHKIUN

B) [loguHTErpalIbHOMY BBIPAKEHUIO

13

[Tycth pynkuus y = f(X) HenmpepbIBHA Ha IPOMEXKYTKE [a; o0), Toraa:

) b

a) [ f()dx = [ f(x)dx
o Ty

6) [ f(x)dx= lim [ f(x)dx
a b—)ooa

B) ?f(x)dx: lim f(x)-f(a)
a

X—>00

14

JluHuelt ypoBHS (QYHKIIUH IBYX MepeMeHHBIX z=f(X,y) sBiseTcs:

a) Jlunus Ha miockoctu OXy B KaXk/10M TOUKE KOTOPOH (QYHKIUS TPUHUMAET
OJIMHAKOBBIC 3HAYECHUS

0) JIunus Ha miockocTy Oyz B KaXk/10M TOUKe KOTOPOH (PyHKIUS MPUHUMAET
OJIMHAKOBBIC 3HAYECHUS

B) ['eomerpumyeckoe MECTO TOYEK MPOCTPAHCTBA, 3a/laBa€MbIX KOOpPJUHATAMM:

(x;y; F(x,¥))

15

[Tpou3BogHAs IO HANIPABIEHUIO (DYHKIIUU JIBYX MEPEMEHHBIX Z=f(X,y) BEIYUCISAETCS 110
dbopmyre:
oz oz 0z

a) — =—CO0Sa +—COoS
ol  ox OX




0z , ,
6)5:2)(+zy

oz oz oz
B) — =—COS@+—CO0S [}
ol ox OX

16

VKaKuTe HEBEPHOE YTBEPKIECHHE IS TPOU3BOIBHBIX MaTpuIl A 1 B:
a) AB=BA
6) AE=EA

17

OO0parHast MaTpHIla CyIIeCTBYET U €IUHCTBEHHA TOTA U TOJIBKO TOT1a, KOTia
UCXOJHAsi MaTpHIA SIBIISIETCSA:

) BHIPOXKIECHHOMN

0) HEBBIPOXKICHHOU

B) KBaJpaTHOMI

18

Cucrema BCKTOPOB HA3BIBACTCA JIMHEMHO He3aBHCHMOﬁ, cCin:

a) MX JTMHCHHAS KOMOMHAIWs paBHa O TONBKO TOI/A, KOTa BCe KOA(UIHEHTEI
paBHbI 0

0) ux nMuHeitHasi KOMOMHAIMS paBHA 0, xorxa Bce K03 purmeHTs paBHbI 0

19

B) UX JIMHEIHAs KOMOMHAIIMS paBHA 6, Korja XoTs Obl 071H U3 K03 PUIIHEHTOB paBeH
0
VKaKUTe HEBEPHYIO OMEPaLHIO Hajl BEKTOPaMH a=(a,a,..a,) i
b=(b,b,,..b,)
) a+b=(a+b, a,+b, .. a +b,)

6)5—5=(a1—b1, a,—b, .. a -b)
B)a-5=(a1-b1, a,-b,, .. a,-b)

20

PazMepHOCTB JINHEWHOTO MPOCTPAHCTBA 3TO-

a) MAaKCUMAaJIbHOE YHCIIO COAEPIKAIIMXCS B HEM JIMHEHHO HE3aBUCUMBIX BEKTOPOB
0) MaKCUMaJILHOE YHUCIIO COJIEPIKAIIUXCS B HEM JIMHEWHO 3aBUCUMBIX BEKTOPOB
B) MUHUMAaJIbHOE YHCJIO COAEPKAIIMXCSI B HEM JIMHEHHO 3aBUCHMBIX BEKTOPOB

21

Panr cucreMsl BEKTOPOB 3TO:
a) MAaKCUMAaJIbHOE YHCIIO JIMHEHHO 3aBUCUMBIX BEKTOPOB
0) MakCHMaJIbHOE YHCIIO IMHEHHO — HE3aBUCUMBIX BEKTOPOB
B) MUHUMAaJIbHOE YHCJIO JIMHEHHO — HEe3aBUCUMBIX BEKTOPOB

22

YKaKUTe HEBEPHBIM OTBET: pAaHT CHCTEMBI BEKTOPOB HE U3MEHUTCS, €CITU
a) 100aBUTH WM OTOPOCUTH JTFOO0H BEKTOP
0) U3 ABYX PaBHBIX BEKTOPOB OJMH OTOPOCUTH
B) OTOPOCUTH BEKTOP, SBISIFOIIMICS THHEHHON KOMOMHAIIMEH OCTaThbHBIX BEKTOPOB

23

C nomompio ¢dopmyn Kpamepa MOXHO peHIMTh TaKyl0 CHCTEMY JIMHEHHBIX
YPaBHEHUH, y KOTOPOM:
Q) YHMCII0 YpaBHEHUH paBHO YMCIy HEM3BECTHBIX U ONPEAEITUTENh CUCTEMbI HE paBeH 0
0) 4MCII0 ypaBHEHUHN OOJIbIIE YK CIIa HEU3BECTHBIX
B) MaTpuIia K03 PHUIIMEHTOB IPU HEU3BECTHHIX SIBISETCS HEBBIPOKICHHON MaTpulieh

24

CucreMa JIMHEHHBIX HEOJHOPOIHBIX YPABHEHU COBMECTHA TOTJIa U TOJIBKO TOT/A,
Korja:

a) paHT MaTPHIIBI CHCTEMBI PaBEH YHUCITY HEM3BECTHBIX

0) paHT MaTPUIIbI CUCTEMBI MEHBIIIE PAaHTa PACIIUPEHHON MATPHUIILI TOM CUCTEMBI

B) paHT MaTPHUIIbl CHCTEMbI PAaBEH PaHTy PaCIIMPEHHONW MaTPHIILI 3TON CUCTEMBI

25

OnopHoe pelIeHne CUCTEMBI JINHEHHBIX YPaBHEHUM 3TO:

a) HEOTPHUIIATEIILHOE PEIIECHUE

10




0) HEOTpHUIATEIFHOE 0A3MCHOE PEIICHUE
B) 0a3MCHOE pelIcHHe

26

Ecnmu nipu pereHnu cucteMbl JTMHEWHBIX ypaBHEHHI MeTojoM [aycca mosiBUTCS
ypaBHenue Buja 0-x1 +0-x2 + ... + 0 xn =0, To:

Q) CUCTeMa HECOBMECTHA

0) 3TO ypaBHEHHE MOYKHO OTOPOCHTD U TIPOAOKUThH PEIICHUE CHCTEMBI

B) Ha4YaTh 3aHOBO PEIICHUE CUCTEMBbI

27

Ecnu npu penieHun CUCTEMBI JIMHEWHBIX YPaBHEHHM MeTONOM l'aycca IosBUTCS
ypaBHenue Buja 0x1 +0x2 + ... + Oxn=b, rme b # 0, TO:

a) cucTeMa HeCOBMECTHA

0) 3TO ypaBHEHHE MOKHO OTOPOCUTH U MPOJIOJIKUTh PELIEHUE CUCTEMbI

B) HAUaTh 3aHOBO PEIIEHUE CUCTEMBbI

28

Ecnu nansl aBe Toukn A (x1 yl) u B (x2 y2), To paccrosinue d Mexa1y HUMHU paBHO:
a) d :|X2 _X1|+|y2 - y1|

6) d =06 =% +(y,—y.f

B) d = (Xz — X1)2 +(y2 - Y1)2

29

Kakoe u3 3TuX ypaBHEHUI HE SABIAECTCS YPABHEHUEM IIPSMOM:

a) y=kx+D
6) “+Y=1
a b
B) Ax*+By+C=0

30

Ecmu k1 u k2 yrinossie koaddunmenTs! 1Byx npsambix 11 u 12, To ykakute HeBepHOE
yTBEpXKICHHE:
a) I 1, &k =k,

@hib@h:%

2

mhLQam:—%
2

6.1 lIkana U KPUTEPUH TECTHPOBAHUS

MuHIManbHBIM OTBET
(% mpaBUIBHBIX

W3110XeHHBIH,
packpsbIThIif oTBET (%

3aKOHYEHHBIH,
nosHbIi oTBeT (%

OO6pa31oBbIit;
JOCTOMHBIN
noapaxanus otseT (%

OTBETOB) MIPABWJIbHBIX OTBETOB) | MPaBUJIbHBIX OTBETOB)
MPAaBUIIBHBIX OTBETOB)
U OLIEHKA 2 U OlIEHKa 3 U oleHKa 4
Y OLIEHKA 5
50% u meHee 51-71% 72-92% 93-100%
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7. OPTAHU3ALHUOHHO-NIEJAT'OI'MYECKHUE YCJI0OBUSA

O6yLICHI/Ie OCYHMIECTBIACTCA MYTEM IIPOBCACHUA OYHBIX 3aHATHH C HCIIOJBb30BaHUEM

JUCTaHIIMOHHBIX O6pa3OBaTCJILHLIX TEXHOJIOTHH.

3aHaTus NpoOBOAATCA B aAYAUTOPUIX, HpI/ICHOCO6J'IeHHBIX I YTCHHA J'IeKLII/Iﬁ JIIA

3HAYMUTENILHOTO YKcia ciymareneil. O0yueHre OCyIIeCTBISIETCS B TOMEIIEHUIX, 000pYI0BaHHBIX
HEOOXOJUMBIMUA TEXHHUYECKUMHU CPEACTBAMHU JUIsl peaju3alii yueOHOro mpoliecca, B TOM 4HCIie
MOKa3a MMpPEe3EHTaLHi.

7.1 MaTepua/JibHO-TEeXHHYECKOE o0ecreyeHue

HaumenoBaHue Bua 3ansaTuii HaumeHnoBaHue 000py10BaHusl, TPOrPaMMHOI0
ayuMTOpHid, odecrevyeHus
JabopaTopuii
AynuTopust Jlexrws, KommnbroTep, MyJIbTUMEIUWHBIA MPOEKTOP, 3KpaH,
NPaKTUYECKHE ¢mun-yapr ¢ Onokom Oymarm, ¢uomactepsl ¢
3aHATHUS TOJICTBIM cTepkHeM (3 Habopa mo 4 nBera), Oymara
A4 - 300 nucros, cremiep co ckodbamu 10 MM — 3 1mT.,
nuHelrka Ha 25-30 cm.
MS Excel, Gretl.

7.2. UudopmanmonHoe obecnevyeHue 00ydeHust

OcHoBHas MTeparypa:
1. Boponos, M. B. [Ipuxiiagnas MmareMaTHKa: TEXHOJIIOTUU IPUMEHEHUS | y4eOHUK 1151 BYy30B / M.

B. Boponos, B. U. Ilumenos, E. I'. Cy3nanoB. — 2-e uzn., uchp. u aon. — Mocksa :
WznatenbctBo FOpaiit, 2026. — 376 c¢. — (Briciiee o6pazoBanue). — ISBN 978-5-534-04534-
5

Kpacc M. C., Uynpsinos b. II. MaremaTnka B 5KOHOMMKE: MATEMaTHYECKUE METOIBI U MOJIEIIH:
y4eOHUK 17151 cpenHero npodeccuonanpHoro oopazosanus / M. C. Kpacc, b. I1. UynpeiHos; o
penakuueit M. C. Kpacca. — 2-e u3a., ucnp. u gon. — Mocksa : Uznatenscto FOpaiit, 2025.
— 541 c. — (IlpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-21215-0.

Kpemep H. III. Beicias MmaTtemartuka Juist 3koHoMHucToB B 3 yactsax. Yacts 3 / H. III. Kpemep;
noxn penakuuei H. L. Kpemepa. — 5-e uza., nepepad. u gon. — Mocksa: M3narenbcTBo
FOpaiit, 2026. — 420 c. — (Bsicmiee oopazoBanue). — ISBN 978-5-534-10171-3.

JlonoJIHUTeIbHAS JIUTepaTypa:

1.

Makapos C.J. MaremaTnka /i1t 5KOHOMHCTOB: yueOHoe nmocobue. 2-e u3a. M: KHOPYC 2011,
10s.

MaremaTika Ui SKOHOMHUCTOB @ Y4YeOHHMK Juis BYy30B / moxa oOmei penakuueit O. B.
TarapuukoBa. — Mocksa : M3narensctBo FOpaiit, 2025. — 593 c. — (Bricuiee o6pazoBanue).
— ISBN 978-5-534-14844-2

[Mumager B. C. Bricimas maremarnka: ydeOHuK s By30oB / B. C. lllumaueB. — 8-e m3n.,
nepepad. u non. — Mocksa: U3gatensctBo IOpaiit, 2026. — 351 ¢. — (Briciiee o6pa3oBanue).
— ISBN 978-5-534-21606-6.

Pecypchbl HHPpOPpMaLIMOHHO-TEJIeKOMMYHUKALMOHHOM ceTH « MHTEepHET»:
1. Microsoft Windows 10 Education / Microsoft Windows 7 / Windows Vista Business

12



2. Microsoft Office 2016 Professional Plus (Word, Excel, Access, PowerPoint, Outlook, OneNote,
Publisher) / Microsoft Office 2007 (Word, Excel, Access, PowerPoint)

3. T'umeprekcToBbIil 00pa30BaTEIbHBINA PECYPC, PA3MEIICHHBIN Ha CEpBEPE YHUBEPCUTETA.

4. TlporpaMMa KOMIIBIOTEPHOTO TECTHPOBAHUS, pa3MEIlICHHAs Ha CEPBEpE YHUBEPCUTETA.

7.3. KagpoBoe o0ecnieueHne 06pa3oBaTejibHOr0 mpouecca

CBenieHUsI O HAYYHO-TIEIarOTMIECKUX PA0OOTHUKAX (BHEIIHUX COBMECTHUTEIISX ), IPUBIEKAEMBIX K
pean3alnuu IporpamMmsl

HaumeHnoBanue
damuiius, UM, Yyenas OcHOBHOE MeCTO
Ne pa3aesios, Crax
0TYeCTBO, 0]l [CTeNleHb, YYCHOe padoThI,
n/n AUCUMILIMH padoThI
. POXKICHUS 3BaHUe JOJKHOCTD
(Mopy.Jieit)

1. Bce Moy Maxkapos Cepreii Jokrop 42rtoma | ®TAOY BO «CI'DVY»

HBanosuu 1958 MeJIarOTHYECKHUX

HayK, mpodeccop

CocraBuTe/ib NIPOrpaMMBbI:
Maxkapos C.U. - p.1m.H., mpodeccop, npodeccop Kadeapsl CTaTuCTHKN 1 d3KoHOMeTpukn PI'AOY BO

«CI'DVY»



