puioxkenue 2.9
k OIIOII o crneyuanvrnocmu
44.02.06 ITpodeccuonanpuoe 00yueHue (110 0TPacisiM)

PABOYAS TIPOTPAMMA YUEBHOW JUCHUILINHBI

EH.04 DJJEMEHTHI BBICIIEA MATEMATHUKH

2022,



PaGouas mnporpamMma y4uyeOHOW AUCHUIUIMHBI pa3padoTaHa Ha OCHOBE
denepanbHOro rocy1apcTBEHHOro oopaszoBarenbHoro cranaapra (gainee — ®I'OC) no
CIEUAIBHOCTU cpesiHero npodeccuoHanbHoro odpazoanus (nainee CIIO) 44.02.06
[IpodeccuonanbHoe obyueHue (IO OTpacisiM), BXOMSIICH B COCTaB YKPYIMHEHHOM
IPYIIIIbI CIIEHUAIBHOCTEN 44.00.00. OO6pa3zoBanue

U IICAarornidcCKueC HayKHu.

Opranuzanus-pa3padoTUHK: rocyJapCcTBEHHOE OIOKETHOE
npodeccruonanbHOe o0Opa3oBaTeIbHOe yupexaeHue «HoBocubupckuii

HpO(l)CCCI/IOHaJIBHO-HCIIaFOFI/I‘ICCKI/Iﬁ KOJIIC XK.

Pa3pabotuuk: boukapésa /I.B., npenonasaTens.

Paccmotpeno  Ha  3acemanuu  kKadeapel  o0me00pa3oBaTENbHBIX U
T'YMaHUTAPHBIX JUCITUTLINH
IIpotokon Nel ot 1.09.2022 r.

PykoBoautens kadeapbt E.I1. Bunnuenko




°COJIEP)KAHUE

1. OBIIIASI XAPAKTEPUCTUKA PABOUYEN ITPOIPAMMUI
VUEBHOU JIUCIHIUTUIMHBI

2. CTPYKTYPA " COJIEP)KAHUE YUEBHO
JIACIHIUTUIMHBI

3. VCJIOBUSI PEAJIU3ALIMM PABOYEl ITPOTPAMMBI
VUEBHOU JIUCHIUTUIMHBI

4. KOHTPOJIb U OILEHKA PE3VJILTATOB OCBOEHUS
YUEBHOU JIMCHUIIIAHEI
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1. OBIIASI XAPAKTEPUCTHUKA TIPUMEPHOI1 PABOUYEI ITIPOTPAMMBI
YYEBHO! JUCLUATIJIMHBI

1.1. MecTO IUCHUIIMHBI B CTPYKTYpe OCHOBHOI 00pa30BaTe/IbHON MPOrPaMMbI:
VYyeOHas TUCHUIUIMHA «DJEMEHTHl BBICHIEH MaTEeMAaTUKM» SABJISAETCS BApUATUBHOM 4acThIO
MaTeMaTU4eCKOro ¥ OOIIero  eCTECTBEHHOHAYyYHOI'O OCHOBHOM

LIUKJIA  [PUMEPHOUN

oOpazoBaTenbHOM mporpammbel B cooTBeTcTBUM ¢ @DPI'OC mno cnenuanbHoctH  44.02.06
[IpodeccnonansHoe 00y4ueHue (1o oTpacisam).

VYyeOnast mucruimHa «DJIEMEHTHl BBICIICH MaTeMaTHKH» oOecrednBaeT (GOpPMHUPOBAHUE
npodeCCHOHANBHBIX M OOIUX KOMIETEHIMHA 10 BceM Buaam aearenbHoctd PIOC 1o
npodeccun/cnennanbHocti 44.02.06 IIpodeccnonansHoe oOyuenue (mo otpacisim). Ocoboe

3HaYeHHUe JAUCUUIUIMHA uMeeT npu popmuposanuu: OK 01, 05.

1.2. ]_le.]'lb U INIAHUPYEMBIC PE3YyJabTAaThbl 0CBOCHUA TUCHUIIJIMHBI:

B pamkax nmporpamMmbl yaeOHOW TUCHUIIMHBI OOy4YaIOIIMMUCS OCBAWBAIOTCS YMEHUS U

3HAHMUS:
Kon YMmenun 3Hanus
IIK, OK
OK 1,
OK 5 BI)IHOJIHSITB onepaum/l Hazg ManI/IIIaMI/I OCHOBBI MAaTEMATHUYCCKOT O aHaJin3a,

A pelarb JINHEUHBIX

YpaBHEHU M

CHCTEMBbI

Pemate 3a1auu, UCONB3ysl ypaBHEHUS
HPSIMBIX U KPUBBIX BTOPOTrO MOPsIIKa Ha
IIJIOCKOCTH

[IpuMeHnsaTE METOBI
mddepeHuaIBEHOTrO 1
WHTErpaibHOTO UCUHCIICHUS

Pemats nuddepennmanbHeie
YpaBHEHUS

ITonn30BaTHCA MOHATHSIMH TCOpHUHN KOM-
TIJICKCHBIX YU CECIT

JMUHEHHON anreOpsl U aHAIUTHYECKOMH
reoMeTpun

OcHoBBl U PEPESHINATEHOTO U
HWHTErPANIbHOTO HCUHCIICHUS

OcCHOBEI TCOPUN KOMINJICKCHBIX YU CEIT




2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JJUCIUILJINHBI

2.2.00bem y4eOHOI TMCHUILUIHHBI M BU/IBI Y4eOHOIi padoThl

Bun yuedHoii padoThI O0beMm B yacax

O0beM 00pa3zoBaTeJbHON MPOrPaMMBbl 111

B TOM YHUCIJIC:

TEOpPETHYECKOE 00yUeHHE 46
MPAKTHYECKUE 3aHATUA 28
Camocmosmenvras paboma 37

IIpome:xxyTouHnas arTecTtanus B (popMe KOHTPOJILHON padoThI Bo 2 U 3 cemecTpe




2.2. TeMaTH4YeCKHUIl IVIAH U COAEPKAHME YUCOHOM IUCHUIIINHBI

HaumenoBanue
pa3aesioB U TeM

Conep:xanue yueOHOro MaTepuaJa, JJabopaTtopHble H NPaKTHYeCKHEe PadoThl,
CaMOCTOfITeIbHAs1 paboTa 00yyaoImuXcs

O0nLeMm
4acoB

Komnerenuuu

Tema 1.
OcHoBBI TEOpUHN
KOMIUIEKCHBIX YHCeJI.

Conep:xanue

ITonsTHE KOMIUIEKCHOTrO yKcna. JleHCTBYUSA HaJ KOMIUIEKCHBIMU YUCIIaMHU.

I'eomeTpuueckast UHTepIpeTalys KOMIIEKCHBIX Yucesl. Moaynp U apryMeHT KOMIUIEKCHOIO YHcia.
Paznuynbie OpMBI 3a1IMCH KOMIUIEKCHBIX YHCEI.

Tpuronomerpuyeckast opMa KOMIUIEKCHOTO YUCTIA.

IIpakTnyeckne 3aHATHA

I13.10nepanmu HaJl KOMIUIEKCHBIMU YHUCJIAMU.

I13.2 Pemenue kBaipaTHBIX YpaBHEHUI B KOMIUIEKCHBIX YUCIaX.

I13.3 Paznmunble hOpMBI 3aITUCH KOMITIEKCHBIX YHCEIT.

CamocrosiTenbHast padoTa

CP.1 ITokazarenbHas (popMa KOMIUIEKCHOT'O YUCIA.
CP.2 OcHOBBI TEOPHH KOMIUIEKCHBIX YHCEI.

(O - =2 I \S N SN \O ] )

OK 1-9

MK 1.1.,1.2,
2.43.4
JIP19

Tema 2.

OcHOBBI JIMHEITHOI
anre0psl 1
AHAJIUTHYECKOM
reoMeTpHUH.

Conep:xanue

[Tonsitue Mmatpuisl. Buasl Matpuil. JledcTBUSt HaJ MaTpUIIAMH.

Omnpenenurenu. CeoiicTBa onpenenureneid. Onpenenurenn BTOPOro U TPETHETo NMOpAIKa U UX CBOUCTBA
CuHCTeMBI IMHEWHBIX aNTeOpandecKuX YPaBHEHUH C 3-s1 HEM3BECTHBIMU.

Ob6parHas Marpuna. HaxoxaeHnue oOpaTHON MaTpuIpbl.

CucreMsbl ypaBHeHH. MaTtpuiibl cucreMbl. Metossl pemenus. Metoa Kpamepa.

YpaBHEHME IPSAMOH.

OxkpyxxHOCTb. Dmurc. [IpuBesieHrne KPUBBIX K KAHOHUYECKOMY BUY

luniep6oa u mapabona. [IpuBeneHre KPUBBIX K KAHOHUIECKOMY BUIY

16

IIpakTnyeckne 3aHATHA

I13.4 BeimonHenue neicTBUs HaJl MATPULIAMH.

I13.5 Pemenue CJIAY merogom [Maycca.

I13.6.Pemenne CJIAY MeronoM oOpaTHOI MaTpHIIBL.

I13.7 TIpumeHeHue pa3In4HbIX METOJOB JUIs PELICHUS CUCTEM YpaBHEHUIL.

NN NN

MK 1.1.,1.2,
2.43.40K 1-9
JIP19




I13.8 Kpussie BTOpOro nopsxa. 2
CamocrosiTesabnas pabora 14
CP.3 Brruncienue onpeaenurens 4 nopsijika. 5
CP.4 Penienue TUHENHBIX CUCTEM YpaBHEHUHN pa3INYHBIMU METOAAMH. 5
CP.5 Pemenue 3anau no teme: «Kpusbie 2 nopsiakay. 4
K 1.1.,1.2,2.4,3.4
Conep:xanue J('ﬁ’(l 19'9
Uucnossle nocnegoBatensHocTy. [Ipenen uncnopoit mocneaoBatensHocTU. [IoHATHE YHCTOBOTO psAaa 24
®ynkuun onHoi epemennoit [Ipenen dynkiun. /[Ba 3aMeuaTenbHbIX Mpeaena
HenpepsiBHocTs Gynkimu. Cnoxnast gynkiust. [Iponszsogunas ¢pyHkuuu. [IpuMeHeHne npon3BOAHON ISt
peleHHsl IPaKTUYECKUX 3a7au
Juddepenuman pynxumu. [TpudiamkeHHble BEIYUCIEHHS C TOMOLIBI0 A depeHnnana
@OyHKIMM HECKOJIBKUX TMepeMeHHBIX. YacTHbIe mpon3BoaHble | mopsiaka. ['pamxuent dyHKn
[TpumeHeHne MPOM3BOAHON K MCCIIENOBAHUIO ()YHKIHIA
Heonpenenennsiii unterpan. OcHOBHBIE cBOMcTBa. OCHOBHBIE CITOCOOBI HHTETPUPOBAHMS IPUMEPHI TPUMEHEHHUS
HEOIPEeIeIEHHOI 0 UHTErpajia sl pellieHns 3a1a4
Tema3. Jluneiinsie muddepeHmanbHble ypaBHEHHS IEPBOTO MOPSIIKa
OcHOBBI Jluneiinsie ogHOpOAHBIE U dEepeHIHANbHbBIE YPAaBHEHHS BTOPOTO MOPSIKA C TIOCTOSHHBIMH KO QHUIIEHTaAMU
MaTeMaTHYe€CKOro IIpakTnyeckne 3aHATHSA 12
anaiauza. OCHOBBI
am3a. Ocho I13.9 Beruncnenue npeenos. 2
audpepeHINAIBHOTO 1
HHTErpaILHOro I13.10 [IpumeHeHne MPOU3BOAHON K HCCIIEIOBAHHIO (DYHKITHH. 2
HCYHCIEHUS I13.11 HeonpeneneHHbli HHTErpal U €ro MpUMEHEHUE. 2
I13.12 OnpeneneHHbli HHTErpall U €ro NPUMEHEHHE. P
I13.13 O6bixkHOBEHHBIE AH( P epeHInalIbHBIE YPaBHEHHMSI. 2
[13.14 ucddepenumansapie ypaBHeHUs | mopsiika ¢ pa3aessionMUc epeMeHHBIMH. 2
CamocrosiTenbHast paboTa 14
CP.6 Boruncnenue mpeieios. 4
CP.7 IlpumeHeHne MpOU3BOJHOM AT pellIeHHs MPAaKTUYEeCKHUX 3a/ad. 5
CP.8 IIpumeHeHue onpeAeeHHOr0 UHTErpaia ISl pelieHns MPUKIaIHbIX 3a/1a4. 5
Bceero: 111




3. YCJIOBUS PEAJIN3AIIMA IMTPOT'PAMMBI YUEBHOM JTUCIIUILINHBI
EH.01. JIEMEHTHI BBICIIE MATEMATHKHA

3.1. Jlna peanuszanuu nporpamMmbl y4eOHOM IHMCUUIUIMHBI JIOJDKHBI OBITH IMpPElyCMOTPEH
yueOHbI KaOuHeT «Mamemamuxuy, OCHAILlEHHBIM OOOpPYIOBaHHMEM: MOCAIOYHBIMU MECTAMU IIO
KOJIMYECTBY O0Oydaroluxcsi, pabodee MeCTO IpernojaBaTelis, JAO0CKa, TEXHUYECKUMM CpelCTBaMu
oOyueHusi (MOHUTOP, CUCTEMHBII OJIOK, KJIaBUATypa, MbILIb, KOJIOHKH).

B npouecce ocBoeHus nporpamMmbl y4eOHON TUCIHUIUIMHBI CTYIAEHTBI JIOJDKHBI HMETh
BO3MOXHOCTh JIOCTYNa K 3JIEKTPOHHBIM Y4e€OHBIM MaTepuaiaMm MO IUCHUIUIMHE, UMEIOUIUMCS B
CBOOOJHOM JoCTyIe B ceTu MHTepHeT (371eKTpOHHbIE KHUTH, IPAKTUKYMBbI, TECTHI, U IIp.).

CpencrBa oOydeHHs HpH JUCTAHLIMOHHON Qopme (HOpMaTHMBHO-CIIpaBOYHAsl JIUTEpATypa,
KOMIUJIEKT IUIaKaTOB, TEMAaTUYECKUX CTEHJO0B, HHCTPYKIHOHHbBIE CTEHJbl, MYJIbTUMEIUNHBIN
koMIuieke. JlokanpHas ceTh KOJulepKa, MporpaMMHoOe obecriedeHre o0Iero u npoheccuoHaaIbHOTo
Ha3HAYEHUS!, KOMIUIEKT y4eOHO-METOIMUECKON JOKYMEHTAIIUH. )

B ycnoBusx 1MCTaHIIMOHHOTO OOyYEeHHUS:

- MHCTPYKTaX U BblJaya 3a/JiaHus MPOU3BOJIUTCS B (popme TeleKOH(EpEeHIMH B MPOrpaMme
Zoom, Moodle.

- BCS1 HEOOX01MMasi TOKYMEHTAIUS BBICBLIAETCS MO AIEKTPOHHOU MOYTE;

- oOpaTHasi CBA3b U KOHCYJIbTALUU OCYILLECTBIISIOTCS B IpuiokeHuu Bouan, BkoHnTakTe U no
AJIEKTPOHHOM ITOYTE;

- BBITIOJTHEHHBIE 3aaHus Kpenarcs K Moodle;

- 3a4eT, KOHTPOJbHAs paboTa WM 3K3aMEH OCYIIECTBISETCS B (hopMe TEIeKOH(EpEeHIUH B
nporpamme Zoom.

3.2. UudopmanmoHHoe o0ecriedyeHue peajn3alii NporpaMmmbl

Jlia peanuzanuu nporpamMmbl OMOIMOTEUHBIN (OH 00pa30BaTeNbHON OpraHu3aluy JOJIKEH
UMETh II€YaTHble W/MIM DJEKTPOHHbIE OOpa3oBaTelbHble W UH(GOPMALMOHHBIE PECYPCHI,
pexomenaoBanupie ®DYMO, 11 ucnonb3oBaHus B 00pazoBaTesbHOM Ipouecce. [lpu popmupoanuu
oubmuoTeyHoro ¢oHAa 00pa3oBaTEILHON OpraHU3alMe BHIOMpPAETCS HE MEHEe OJHOTO M3JaHUs U3
MIEPEUUCIICHHbIX ~ HWXKE  [EYaTHbIX  U3JaHud U (nn) JNEKTPOHHBIX  M3JaHUU
B KaueCTBE OCHOBHOTO, IIPU 3TOM CIIUCOK, MOKET OBbITh JIOMOJIHEH HOBBIMH U3/aHUSMHU.

3.2.1. OcHOBHBIE NEYATHDBIE U3IAHUSA

1. bammakoB M.M. Marematuka :y4e0.[isi  CTyA. YUYPeKICHUM cpeld. Tmpod.
obpazoBanusi/ M.W.bammakos.-6-¢ u3n., crep.- M. :M3gatenbckuit ieHTp «Akagemusi», 2019.-256 c.
2. bammakoB M.M. MaremaTuka: 3agauauk: yue0.mocoOue st CTy. YIPEKISHUN Cpe.

npod. obOpazoBanusi/ M.M.bammakoB.-5-¢ usn., crep.- M. : M3natenbckuil HeHTp «AKaaeMus»,
2018.-416 c.

3. boromonos. H.B. Ilpaktuueckue 3ansitus no marematruke. B 2-x 4. Yactp 1: yue0.
nocobue mns CIIO,-11-e.u3n., mepepad. u non.-M.: MznatensctBo HOpaiitT,2019.-251 c.-(Cepusi:
[IpodeccruonanbHoe oOpa3oBaHue).

4. boromonoB H.B. Ilpaktuueckue 3anstus no marematuke. B 2-x 4. Yacte 2: yueb.
nocobue mis CIIO, 11-ewm3n., mepepad. u gom.-M.: M3garensctBo HOpaiit,2019.-326 c.-( Cepus:
[IpodeccronanbHoe 0Opa3oBaHue).

5. IIncemennsbiit [I.T. KoHcnekr Jieknuil mo BbICIIEH MaTEMaTHKE: MOJHBIA Kypc.-12-e
m3nanne-M.: AUPUC-nipecc,2014.—608 c. (Briciee oOpa3zoBanue).
6. Cmupuna M. C. Teopusi BeposITHOCTEH W MaTemaTH4eckas crtatucthka. COOpHUK

3amau: y4ed. mocobue s crya. YupexaeHuil cpea. mpod. o6pazoBanus/M.C. Crnupuna, I1.A.
CrupuH. — 4-e usn., crep.- M.: U3narensckuii neHTp «Axagemusy», 2020. — 192 c.

3.2.2. OCHOBHBIE JJICKTPOHHbIC U31aAHUA
1. MunuctepctBo oopazoanus P®: http://www.jnformjka.ru/; http://www.ed.gov.ru/
2. HoBsie TexHosioruu B oOpa3zoBanun: htth://edu.secna.ru/main/



3. Ilenarornueckas mactepckas, ypoku B MlaTepHere u MHOTO€E npyroe: http://teacher.fio.ru
4. Tlouck HayuyHoit undopmauuu B Untepuere: http://www.scintinc.narod.ru

3.2.3. JlonoJIHUTE/IbHbIE HCTOYHUKH

1. I'puropreB B.I1. Dnements! Boiciieit MaTemaTuku. —M.: OULL «Axkanemusi», 2016.

2. I'puropreB B.II. C6opHuK 3a1au 1o BhIcHIEH MaTeMaTuke: Yueb. nmocodue /Ui CTyJEHTOB
yu- pexa. CIIO / B.ILI'puropses, T.H.CabypoBa. — M.: U3narenbckuii neHtp «Axaagemus», 2014. —
160 c.

3. Cnupuna M.C., Cnupun I1.A. Teopus BeposiTHOCTEl U MaTemaruyeckas craructuka 2016
OULI «Axanemusi».



3. KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHHW S YYEFHOM JJUCIUILIVHBI
«EH.01. DJIEMEHTHI BBICHIEM MATEMATHUKH»

Pesynomamut 00yuenusn

Kpumepuu oyenxu

Dopmbl u Memoowt
OUeHKuU

Hepeueub 3HaletlZ, oceaueaemslx 6
pamxkax aMCl/;Ml’lJlqul.'

. OCHOBBI MaTEMaTHYECKOT'O
aHan3a, TMHEHHOW anreOpsl U
AHAJIUTUYECKON Te€OMETPUHN

. OcHoBbl quddepeHiuab-
HOT'O M HHTETPAIBHOTO HCUHCIIE-
HUSI

. OCHOBBI TEOpUU  KOM-

TIJICKCHBIX YK CECIT

Ilepeuenv ymenuil, oceausaemulx 8
PAMKAX OUCYUNTUHDBL:

. BelnonHATh Onepanyuu Haj
MaTpULAMHU U peliaTh CUCTEMBI
JINHEUHBIX YpPaBHEHHI

o Pemate 3agauu, UCIIONb-
3yd YpaBHEHHUS NPSIMBIX U KpHU-
BBIX BTOPOI'O TIOp#AJIKa Ha IJ10C-
KOCTH

. [MpumensaTs MeToasl ud-
(depeHInaIbHOr0 U WHTErPalib-
HOT'O UCYHCIICHHSI

. Pemats nuddepennnann-
HbIC YpaBHECHUS

° Ilonp30BaThCA MOHATUSIMUA
TEOPUH KOMILIEKCHBIX YHCEI

«OTIMYHO» - TEOPETUYECKOE COepHKa-
HHUE Kypca OCBOEHO TOIHOCTBIO, 0€3
npo0eIoB, yMeHus chOpMUPOBaHbI, BCE
MPEAYCMOTPEHHBIE TPOrpaMMoi yaeo-
HbI€ 3aJITaHUS BBITOJTHEHBI, KAYeCTBO UX
BBITIOJTHEHUA OLIEHEHO BBICOKO.

«XO0poI110» - TEOPETUIECKOE COIepIKa-
HHE Kypca OCBOCHO MOJHOCThIO, €3
po0EeIoB, HEKOTOPbIE YMeHHs ChOop-
MHPOBAHBI HEJOCTATOUHO, BCE IIPEIY-

CMOTpPEHHBIE TPOrpaMMoi yueOHbIC
3aJ]JaHUA BBITIOJTHEHBI, HEKOTOPHIE BUIbI
3aJaHUH BBIIIOJIHEHBI C OIMOKAMHU.

«Y IOBJIETBOPHUTEIHEHOY - TEOPETHUECKOE
coJiep)KaHUE Kypca OCBOCHO YaCTUYHO,
HO TIPOOEITBI HE HOCAT CYIIECTBEHHOT'O
Xapakrepa, Heo0X0IMMbIC YMEHHUS
paboThl ¢ OCBOGHHBIM MaTepHalioM B
OCHOBHOM C(OPMHUPOBAHHI,
OOJBIIMHCTBO MPEAYCMOTPEHHBIX
MpOrpaMMoii 00y4eHUs yaeOHbBIX
33}13HI/II71 BBIITOJIHCHO, HEKOTOPLIC U3
BBIITOJTHEHHBIX 33}13HI/H71 coacpKkart
OIINOKH.

«HeynoBi1eTBOpUTEIBHOY - TEOpeTnye-
CKOE COZIepXKaHue Kypca He OCBOEHO,
HEOOXOJIMMbIE YMEHHS HE CPOPMHUPO-
BaHBI, BBITIOIHEHHBIC YUeOHbBIC 3aJaHN s

cojziepKaT rpyObIe OIHOKH.

. KommproTepnoe
TECTUPOBAHHUE HA 3HAHNE
TEPMUHOJIOTUU I10 TEMCE;

. Tectuposa-
HHUC

. KonTponpsnas
pabota

. CamocrosTens-
Has pabora.

. 3amuTa pedepa-
Ta

. Cemunap

. 3ammra
KypCcOBO# paboThI
(mpoekta)

. Brinonxenue
MpOeKTa

. Habnronenwne 3a

BBITIOJTHEHUEM TTPAKTHU-
YECKOTo 3a/aHus. (Ies-
TEIHHOCTBIO CTYCHTA)

. O11eHKa BBIIOI-
HEHUS MPaKTUIECKOTO
3ananus1(paboThl)

. IToaroroBska u
BBICTYIUIEHUE C JIOKJIa-
JIOM, COOOILIEHUEM, TIpe-
3eHTaluen

. Pemienue cutya-
IIUOHHOM 3aJ1a9u
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