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HpO(1)6CCI/IOHaJ'IBHO-HeI[aFOFI/I‘IGCKI/If;I KOJIJICK) .

Pa3pabotuuk: [Ipunyckosa U. I'., npenonasatens.

Paccmotpeno  Ha  3acemanuu  Kadeapbl  o0mieoOpa3oBaTENbHBIX U

I'yMaHUTAapPHbIX JUCHUILINH

[Ipotoxon Nel ot 1.09.2023 r.

PykoBoauTtens kapeapbl E.Il. Buan4uenko
°COJIEP)KAHUE
Crp.

1. OBILIAST XAPAKTEPUCTUKA PABOYEN TTPOTPAMMBI 4
YUYEBEHOU JUCLIUTTIJIVHBI

2. CTPYKTVYPA n COLAEPXAHUE YYEBHOM 5
JUCHUITIMHBI

3. YCJIOBUS PEAJIM3AIIMN PABOYEW ITPOT'PAMMEBI 9
YYEBHOU JUCLUTIJIVHBI

4. KOHTPOJIb M OLIEHKA PE3VJIbTATOB OCBOEHHUA 11

VYEBHOU JIMCIUTUIMHBI






1. OBIIASI XAPAKTEPHCTHKA PABOYEI IPOTPAMMEI YUEBHOII
JUCHUTIIIMHBI

1.1. MecTo AcuMIJIMHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/IbHOM IPOrPaMMbI:

Y4yeOHast AUCIUTUIMHA « DJIEMEHTHI BBICIIICH MAaTEMaTHUKW SIBJISICTCS BapUATUBHON YacCThIO
MaTeMaTUYeCKOro ¥ OOIIEro ecTeCTBEHHOHay4dHoro Imkia B cooTBerctBuu ¢ PI'OC 1o
crienanbHOCTH 44.02.06 [IpodeccnonanbHOe 00yueHUe (TI0 OTPACIIIM).

YyeOHasi TUCIUIUIMHA «DJIEMEHTHI BBICIHICH MaTeMaTUKW» obecrednBaeT (OpMUPOBAHUE
npo(eCCHOHATBPHBIX M OOIMMX KOMIIETEHIMH 1Mo BceM Buaam jestensHoctn PI'OC  mo
crenmanbHoCcTH  44.02.06 IIpodeccronansHoe oOydenune (o otpacisaMm). Ocoboe 3HaueHUHE

qucturinHa umeeT npu popmupoanun: OK 01, OK 05.

1.2. He.m) U IVIAHUPYEMBIE PE3YJbTATbI OCBOCHUA NUCHUIIJIMHDBI:

B pamkax mporpaMMmbl y4eOHOM JMCIHMIUIMHBI OOYYarONUMHUCS OCBAMBAIOTCS YMEHUS H

3HAHUL:
Kon YmMmenus 3HaHuA
K, OK
OK 1,
OK 5 BbINOSHATE Onepaliui HaJ, MaTpUIIAMU OCHOBBI MaTEMaTHYECKOI'O aHaIu3a,

CUCTEMBI  JIMHEHHBIX

U peuiatb
YpaBHEHUH.

Pemate 3a1aun, UCHIONB3Ysl ypaBHEHUS
MPSAAMBIX U KPUBBIX BTOPOTO MOPsAKA Ha

TMHEHHON anreOpbl W aHATUTUYECKOH
TEOMETPHUHN.

OcHoBbl U (EepeHIUATBHOIO U
WUHTETPAJTLHOTO UCUYUCIICHUS.

IIJIOCKOCTH.
OCHOBEI TCOPHUU KOMIIJICKCHBIX YHUCEJI.

[IpuMeHATh METOIBI
mudGepeHITnanbHOTO ’
HUHTCTPAJIbHOI0 NCUHCIICHUA.

Pemrates muddepenumansasie
ypaBHEHHSI.

[Tonb30BaThCS NOHATUSMU TEOPHU
KOMILJICKCHBIX YHCEIl

JIP 19 CrnocoOHblii reHepupoBaTh HOBBIE HACH JUIA peIIeHHs NPo(ecCHOHANbHBIX 3ajad,
nepecTpanBaTh CIOXKHUBIIMECS CHOCOOBI MX pPEIIeHMs], BbIJBUIAaTh AJIbTEPHATHBHBIE BAapUAHTBHI
JNeHCTBUI C 1eNbl0 BBIPAOOTKM HOBBIX ONTHUMAJBHBIX aJTOPUTMOB; TMO3UIHMOHUPYIOMINN KaK
pe3yIbTaTUBHBIN M IPUBJIEKATEIbHBIN YYACTHUK TPYIOBBIX OTHOIICHHH.



2. CTPYKTYPA U COJAEPKAHUE YYEBHOM T CIUTLIIAHBI

2.2.00beM yuyeOHOI TMCHUTIMHBI M BUABI y4eOHOH padoThl

Bun ydyeOHo# paGoThI O0BeMm B yacax

O0bem oOpa3oBaTeTbHOI MPOrPaMMBbI 111

B TOM YHCJIC:

TEOPETHYECKOE O0yICHHE 46
MIPAKTUYECKUE 3aHATHS 28
37

camocrosTenabHas paboTa

IIpomeskyTouHasi aTTecTanus B popMe KOHTPOJIbHOI padoThl BO 2 U 3 cemecTpe




2.2. TemaTu4yeckuii JIaH M coiep:KaHMe Y4eOHOM TUCHMILJIMHBI

HaumenoBanue Conep:xaHue yueOHOro MaTepuaJia, JJabopaTopHbie U NpaKTUHYecKue padoThbl, Oo6bem Komnerenuuun
pa3aesioB U TeM CcaMOCTOsITe/IbHAsI padoTa 00y4yarouuxcst 4acoB
Paznmea 1. Conep:xanue 12
OcHOBBI TeOpHH 1. IToHsgTHE KOMILIEKCHOTO UMcaa. JIeCTBHSA HaJ KOMIUICKCHBIMH YHCIaMM. JCI)I;l]g’ OK5
KOMILICKCHBIX 2. 'eomeTpuueckas HHTEPIIPETALN KOMIUIEKCHBIX Yncen. Moaysb U apryMeHT KOMIUIEKCHOTIO 2
quceJl. qyucia.
3. Tpuronomerpudeckasi popMa KOMIUIEKCHOTO YHCIIA. 2
4. Pemenue 3a1a4 no teme "OCHOBBI TEOPUHM KOMILJIEKCHBIX YHCeN". 2
B Tom umciie MpaKTHYECKHUX 3aHATHH 6
IMpakTnueckoe 3ansiTue 1. Onepanyu HaJ KOMIJIEKCHBIMU YUCIIAMU. 2
IMpakTnyeckoe 3ansiTue 2. PenieHrue KBaJipaTHbIX YPaBHEHUI B KOMIUIEKCHBIX YHCTIaX. 2
IIpakTuyeckoe 3ansaTue 3. Paznuunsie GopMbl 3aMTUCH KOMIIEKCHBIX YHCET. 2
CamocrosiTeibHast padoTa 00y4ar0IMuXCcst 9
CamocrositesbHasi padora 1. OCHOBBI TEOPUU KOMILJIEKCHBIX YHCEIL. 4
Pazpea 2. Copepxanue 26
OcHOBBI JIHHEITHOI 1. Ioustre Marpunbl. Buasl Matpuil. JIeHCTBHS HaJ MATPULIAMH. )
anredpsl u = =
. 2. Onpenenurenu. CBoiicTBa onpenenureneid. Onpeaenureny BTOPOro U TPETHEro Mopsiika U
AHAJTUTHYECKOM . 2 OK 1, OK'5
UX CBOICTBA.
JIP19
reoMeTpHu. =
3. O6patnas marpuna. Haxoxxaenrne oOpaTHON MaTpPUIIBI. o)
4. Cuctembl ypaBHeHud. MaTpuiiel cucteMbl. Metonsl pemenus. Pemenune CJIAY merogom 5

Kpamepa.

5. YpaBHeHue npsiMOH.

6. Okpy>xHOCTb. Druuric. [IpuBenenue KpUBbIX K KAHOHUYECKOMY BUITY.

7. 'nunep6ona u nmapabona. [IpuBeneHne KpUBBIX K KAHOHUYECKOMY BHTY.

8. Urorosas padora o teme "CJIAY. KpuBsie BTOporo nopsiaka".

N[N D[




B ToM unciie NPpAKTHYECKHUX 3aHATHH

IIpakTuyeckoe 3ansiTue 4. BrinoiHeHWE TEHCTBUS HAl MAaTPUIIAMHU.

IMpakTnyeckoe 3ansiTue S. Beruucienue onpeaenuTenei BTOPOro U TPETHETO MOPSAAKA.

IIpakTHyeckoe 3anaTue 6. Haxoxnenrne oOpaTHO MaTPHIIBL.

IMpakTnueckoe 3ansitue 7. Pemenue CJIAY metonom ["aycca.

IIpakTuyeckoe 3ansatue 8. Pemenue CJIIAY meronom oOpaTHOM MaTPHIIBL.

CamocrosiTeibHast padoTa 00y4ar0IMUXCcst

CamocrosiTesbHas padora 2. Beruucienue onpegenureneit 4oro nopsiaka.

CamocrosiTenbHas padora 3. PemieHue TMHEHHBIX CUCTEM YpaBHEHUH pa3InyHbBIMU
METOJIaMHU.

CamocrositeibHas padorta 4. Pemenue 3a1a4 o teme «YpaBHeHue npsimoil. Kpuseie
BTOPOTO MOPSIIKA.

Paznen 3.

OcHoBBI
audPepeHunAIBLHOTO
U MHTErPajbHOTO
HCYUCIEHUS.

Conep:xanue

1. Yucnoskle MMOCJICAOBATCIIbHOCTHU U UX ITPCACIIbI. YucnoBeie PpAAbL.

2. ®ynknun ogHoM nepemennon [Ipenen Gpynkuu. J[Ba 3aMevaTeIbHBIX TIpeea.

3. IlpousBoaHas c10KHON QPyHKIMH U ee TPUMEHEHHE.

4. OyHKIUM HECKOJIBKUX MepeMeHHbIX. YacTHble mpou3BoHbIe 1 mopsaka. I'pagueHt
byHKUIMN.

NN NN

5. HeomnpeneneHHbIN HHTETpal U €10 IPUMEHEHHUE.

6. uddepenumanbable ypaBHEHUS.

7. duddepeHimanbapie ypaBHEHUS 10T0 TOPSAKA C Pa3IeISIOIIUMUCS IEPEMEHHBIMH.

8. Jluneitabie nudepeHnranbHbe ypaBHEHHUS IEPBOTO TOPSIKA .

9. Jluneitnsie ogHOpOAHBIE MU (PepeHIInambpHbIe YPaBHEHHsI BTOPOTO TOPSIIKA C
MOCTOSTHHBIMU KO3 (HUIIMEHTAMH.

NN

10. Pemienue nuddepeHnmanbHbIX ypaBHEHUH.

11. Pemenue 3a1a4 no BceMy KypcCy AUCLMIUIAHBI.

B Tom 4ynciie NPpAKTHYECKHUX 3aHATHH
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IIpakTuyeckoe 3ansaTue 9. Beruucienue npenenos GyHKIUU.

IIpakTuyeckoe 3ansatue 10. Auddepennunan pynkuuu. [TpubnrmkeHHbIe BHIYHUCIECHUS C

OK 1,0K5
JIP19




moMoInpio auddepeHimaia.

IIpakTuueckoe 3ansaTue 11. MccnenoBanue GpyHKIMu 1 noctpoeHue rpaduka. 2
IpakTnueckoe 3ansitue 12. OnpeneeHHbIN HHTErPAI U €r0 IPUMEHEHUE. 2
IIpakTuueckoe 3anaTue 13. OObIKHOBEHHBIC MU PEpEHITNATbHBIC YPAaBHEHUSI. 2
IIpakTuyeckoe 3anatue 14. torosas pabora 1o Bcemy Kypcy. 2
CamocTosiTe/ibHasi padoTa 00yyarouuxcst 17
CamocTosiTesibHast padoTa 5. Beruucnenue mpeaenoB QyHKIUH. 5
CamocrosiTesbHas padora 6. [[puMeHneHre npou3BOIHOM JJIsl PEIICHUs MPAKTUUYECKUX 3a7ad.

CamocrosiTenbHas padora 7. [I[puMeHeHre onpeneneHHOro HHTerpaa 1jisk peeHus 6

MPUKJIAIHBIX 3a]1a4.

Bcero:

111




3. YCJIOBUSA PEAJIM3AIIMU ITPOT'PAMMBI YUEBHOM JUCIUTLIMHBI
EH.05. 2JIEMEHTHI BBICHIE MATEMATHUKHA

3.1. [Ing peanuzaly MporpamMmbl y4eOHOW TUCHMIUIMHBI JOJDKHBI OBITH MPEIYCMOTPEH YUeOHBIH
KabuHeT «Mamemamukuy, OCHAIICHHBIH 000PYTOBAHUEM: MOCATOYHBIMH MECTAMHU TI0 KOJHYECTBY
oOyuaromuxcs, pabodee MeECTO TpernoAaBarens, AO0CKA, TEXHUYECKHMMM CpeICTBaMU OOYy4YEeHHs
(MOHUTOp, CUCTEMHBIN OJIOK, KJIaBUATypa, MbIIlIb, KOJIOHKH).

B mpomecce ocBoeHHMs NporpaMMmbl y4eOHOM JAMCHMIUIMHBI CTYJEHTHI JIOJDKHBI HMMETh
BO3MOXXHOCTh JIOCTYNa K 3JICKTPOHHBIM YYE€OHBIM MaTepHajiaM [0 JUCIHUIUIMHE, WMEIOIIUMCS B
cBOOOJTHOM J0CTyIE B ceTH VHTepHeT (371eKTPOHHbIE KHUTH, TPAKTUKYMBbI, TECTHI, U Jp.).

CpenctBa 00OydeHUs MpH JTUCTAHIMOHHOW (opme (HOpMATHUBHO-CIIpaBOYHAs JIUTEPATypa,
KOMIUIEKT TUJIAKaTOB, TEMAaTHYECKUX CTEHJO0B, HWHCTPYKLUMOHHBIC CTEHJbl, MYJIbTHUMEIMHHBIN
KOMIUIEKC. JIoKanbHasi ceTh KoJulelka, MporpaMmMHoe obecrieyeHre o0IIero u npogdecCHOHaIbHOIO
Ha3HAuYCHMsI, KOMIUIEKT Y4eOHO-METOANYECKOM JTOKYMEHTAIINN. )

B ycnoBusAX TUCTaHITMOHHOTO O0yUYECHHS:

- MHCTPYKT&X M BbIJaya 3a/laHUsl NPOM3BOJIUTCA B (opMe TelIeKOH(pEpEeHIMH B MporpaMmme
Zoom, Moodle.

- BCs HEO0OX0IuMast TOKYMEHTAIUs BBICHIJIAETCS IO AJIEKTPOHHOMH 1ouTe;

- oOparTHasi CBSI3b W KOHCYJIbTAIlMH OCYIICCTBIIIOTCS B NMPWIOKEHWU Boman, BkoHTakTe U 1m0
3JIEKTPOHHOM 1ouTe;

- BBITIOJTHEHHBIC 3a1aHus KpensaTcs kK Moodle;

- 3au4eT, KOHTPOJIbHAs padoTa WM SK3aMEH OCYIIECTBiIsAETCS B (hopMe TeleKOH(EepeHInn B
nporpamme Zoom.

3.2. UnpopmannoHHoe o0ecnieyeHre Peain3aluu NPOrpaMMbl

Jlist peanuzanuy porpaMmbl OMOIHOTEUHBIH (OHA 00pa3oBaTEIBHOM OpraHU3alUU JIOJKECH
UMETh TIeYaTHbIE W/WIM DIIEKTPOHHbIE o0Opa3oBaTelbHble U HMH(OPMAIMOHHBIE PECYPCHI,
pexomenioBanHble ®YMO, 15 ucnonab3oBaHus B 00pazoBaTenbHOM mporecce. [lpu dpopmupoanuu
6ubnuoreynoro ¢GoHaa 0O6pa3zoBaTENbHON OpraHu3anueil BHIOMpaeTcs HE MEHEe OJJHOTO M3JaHUus U3
NEPEYNCIICHHBIX ~ HW)KE  TEYaTHBIX  WM3MaHuid W (WIM)  DIEKTPOHHBIX  WM3JaHHUH
B KQ4e€CTBE OCHOBHOTO, IIPU ATOM CITUCOK, MOXKET OBITh JIOTIOJIHEH HOBBIMU M3/1aHUSMHU.

3.2.1. OcHOBHBIC NTEYaTHBIE U3AAHUS

1 Ocunenko C. A. DneMeHTHI BbICIIEH MaTeMaTukH : yuebHoe nocobue / C.A. Ocumnenko. - Mockaa :
HupexT-Menna, 2020. - 201 C. - ISBN  978-5-4499-0201-6. - URL:
https://ibooks.ru/bookshelf/389821/reading (nara obpamenus: 21.10.2023). - TekcT: 3MEKTPOHHBIA.

2. bapaymkun B.B. Maremartuka. OnemenTsl Bbiciied marematuku / B.B. Bapaymkun, A.A.
[TpoxodneB. - MockBa : KYPC, 2019. - 304 c. - ISBN 978-5-906923-05-9. - URL:
https://ibooks.ru/bookshelf/360666/reading (nara oopamenus: 21.10.2023). - TekcT: 2MeKTpOHHBII

3. boromonos. H.B. Ilpaktudeckue 3ansaTusi mo MmaremaTuke. B 2-x 4. Yacte 1: y4el. mocobue s
CIIO,-11-e.u3a., mepepadb. u  gon.-M.:  WMspmarensctBo  IOpaiiT,2019.-251  c.-(Cepusi:
[TpodeccruonanpHoe 0OpazoBaHue).

4. boromosno H.B. Ilpaktuueckue 3ansatust mo maremaruke. B 2-x 1. YacTts 2: ydel. mocobue st
CIIO, 1l-ewmsn., mepepad. wu gom.-M.: HWzmarensctBo FOpaiit,2019.-326 c.-(  Cepus:
[TpodeccuonansHoe 0OpazoBaHue).

3.2.2. 31eKTPOHHBbIE U3JAHUSA

1. MunuctepctBo obpazoBanus PO: http://www.jnformjka.ru/; http://www.ed.gov.ru/

2. HoBble TexHonoruu B oopazosanuu: htth://edu.secna.ru/main/

3. [lemarornyeckas mactepckasi, ypoku B UHTepHeTe u MHOTOE pyToe: http://teacher.fio.ru

4. ITouck nayuyHoit nadopmaru B Matepuere: http://www.scintinc.narod.ru

3.2.3. lonoJHUTEIbHbI€ HCTOYHUKHU
1. ITuceMennsiit JI.T. KoHCIEKT JIEKIHIA MO BBICIIEH MAaTeMaTUKE: MOJHBIA Kypc.-12-e n3ganue-M.:
AUPUC-mpecc,2014.—608 c. (Briciiee oOpa3zoBaHue).



2. Ilucemennsiit JI.T. KoHCHEKT JEeKUIM MO BBICIIEH MAaTeMaTUKE: MOJHBIA Kypc.-12-e u3ganue-M.:
ANPUC-npecc,2014.—608 c. (Briciiee o6pazoBaHue).
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3. KOHTPOJIb M OIIEHKA PE3YJbTATOB OCBOEHUS YYEBHOM JUCHUIIIAHBI
«EH.01. DJIEMEHTHBI BBICIHEA MATEMATHKW»

Pesynvmamut 00yuenusn

Kpumepuu OUEHKU

Dopmbt u Memoovt
OoueHKuU

[lepeueHsb 3HaHUI, OCBaNBaEMBbIX B
paMKax JUCIHTUIHHEL

OCHOBBI MATEMATHYECKOTO
aHanw3a, TMHEHHOHN anreOpsl 1
AQHAIIMTHYECKON F€OMETPUU
OcHoBBI 1u(PepeHINATEHOTO U
WHTETPAIFHOTO UCYHCIIE HUS.
OCHOBBI TEOPUH KOMITJIEKCHBIX
qrcen

«OTIINYHOY - TEOPETHUUECKOE COAEpKa-
HHE Kypca OCBOEHO IIOJIHOCThIO, 6€3
po0enoB, yMeHus! chOPMHUPOBAHEI, BCE
[peayCMOTPEHHbIE IPOrpaMMoN yueo-
HBIC 32/IaHUS BHITOIHEHBI, KAYECTBO MX
BBITTOJIHEHNUS OLICHEHO BBICOKO.

«XOpoLIO» - TEOPETUUECKOE COEePIKa-
HHE Kypca OCBOEHO HOJIHOCTBIO, 0€3
MpOoOeTOB, HEKOTOPHIE YMEHUS

[Iepeuenp yMeHUil, OCBauBaEMbIX B
paMKax AUCLUILIMHBIL:

BrinonHATE onepanun Haj
MaTpHUIaMH U PeuiaTh CUCTEMBI
JIMHENHBIX ypaBHEHUI

Pemarp 3amaum, HCHONB- 3y
YpaBHEHHUS MNpSMBIX U KpH-
BBIX BTOPOTO MOPsIKa HA IIIOC-
KOCTH

IIpumensTsh
muddepeHnaILHOTO
UHTErpajJbHOrO0 UCUUCICHUS

METOJIBI
U

Pemnrate
YpaBHEHUSA

muddepeHnraIbHbIC

[Tonp30BaThCS MOHATHAMH
TEOPHUHU KOMITJIEKCHBIX YHUCEIT

c(OpMHUPOBAHBI HEJIOCTATOYHO, BCE
npeny-

CMOTPEHHBIE IPOTPaMMON Y4eOHBIE
3aJ]aHus BBITIOJTHEHBI, HEKOTOPHIC BUJIBI
3aJ]aHUi BBITIONHEHBI ¢ OIIHOKaMHU.

«Y IOBIIETBOPUTEIBHOY» - TEOPETHUECKOE
coziepKaHie Kypca OCBOCHO YaCTHYHO,
HO TpoOeIIbl HE HOCAT CYILIECTBEHHOTO
Xapaktepa, HeOOXOAUMBIE YMEHHS

PabOTHI ¢ OCBOCHHBIM MaTE€PUAJIOM B
OCHOBHOM C(OPMHUPOBAHHI,
OOJIBIIMHCTBO MPETyCMOTPEHHBIX
nporpaMMoi 00y4eHus yueOHbIX
3aJ]aHui BBITIOJIHEHO, HEKOTOPHIC U3
BBIMTOJTHEHHBIX 33JJaHUH COAEpKaT
OLIMOKH.

«HeynoBneTBOpUTEIHHOY -
TEOPETUIECKOE COJIepIKaHKe Kypca He
OCBOCHO,

KomneroTepHoe

TECTHPOBaHHE Ha 3HAHHE

TEPMUHOJIOTHH TI0 TEME;

TectupoBa HUE

KonTtponsHas

pabota

CamocrosTenpHas

paborTa.

3amura pedepara
CeMuHap

Habmonenue 3a

BBIIIOJIHEHUEM
MIPaKTHYECKOTO
3a7aHu.

O11eHKa BBIITOJI HEHUS
MIPaKTUYECKOTO
3aaHus

IloaroroBka u
BBICTYTUICHUE C
JIOKIIATIOM,
COOOIIIEHNEM,
npe3eHTanuen
Pemenue
CUTYallHOHHOM
3a7a4H

HEOOXOMMBIC YMEHUS HE
c(hopMHPOBaAHEI, BEITIOJTHEHHbIC YICOHbBIE
3ajaHus

coJiepxKat rpyOoble OIIMOKH.
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