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Pabouas mnporpamma ydeOHOM JUCHUIUIMHBI pa3padOTaHa Ha OCHOBE
denepanabHOro rocy1apcTBEHHOTro obpaszoBarenbHoro cranaapra (ganee — ®I'OC) no
CHENUAILHOCTU cpeqHero npodeccuonanbHoro odpazopanus (nainee CIIO) 44.02.06
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TPYIIIBI CIIELIMATIbHOCTEN 44.00.00. OO6pazoBanue

M ICJarort4cCKUc HayKH.

Opranuzanus-pa3zpadboTyHK: roCyapCTBEHHOE OroKETHOE
npodeccuoHaIbHOe o0Opa3oBarenabHOe YUpEeKICHUE «HoBocubupckuit

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

Pa3pabotuuk: boukapésa /I.B., nmpenomaBaTensp.

Paccmotpeno  Ha  3acemanuu  Kadeapbl  o0mieoOpa3oBaTENbHBIX U

I'yMaHUTAapPHbIX JUCHUILINH

[IpoTtoxon Nel ot 1.09.2022 r.

PykoBoauTtens kapeapbl E.Il. Buan4uenko
°COJIEP)KAHUE

1. OBILIAST XAPAKTEPUCTUKA PABOYEN TTPOTPAMMBI 4
YUYEBEHOU JUCLIUTTIJIVHBI

2. CTPYKTVYPA n COLAEPXAHUE YYEBHOM 5
JUCHUITIMHBI

3. YCJIOBUS PEAJIM3AIIMN PABOYEW ITPOT'PAMMEBI 8
YYEBHOU JUCLUTIJIVHBI

4. KOHTPOJIb M OLIEHKA PE3VJIbTATOB OCBOEHHUA 10

VYEBHOU JIMCIUTUIMHBI






1. OBIIIASI XAPAKTEPHCTHKA TIPUMEPHO¥ PABOYE1 TIPOTPAMMBI
YYEBHOM JUCLHUNIAHBI

1.1. MecTo AcuMIJIMHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/IbHOM IPOrPaMMbI:
VY4yeOHast MUCHMITIMHA «JJIEMEHTHI BBICIICH MaTeMaTHKI» SBISETCS BapHATHBHOM YaCTHIO
MaTeMaTU4eCcKoro H OCHOBHOM

o0IIero  eCTeCTBEHHOHAYYHOTO

dIoC mo

LIUKJIa  [PUMEPHOU

00pa3oBaTeNbHONH MPOTPaMMBI B  COOTBETCTBHH C cnenrasnibHOCTH  44.02.06
[TpodeccrnonansHoe 00ydeHHE (IO OTPACIISIM).

Y4yeOHast TUCIUIUIMHA «DJIEMEHTHI BBICHICH MaTeMaTUKW» obecrednBacT (OPMUPOBAHUE
MpOoECCHOHATIBHBIX M OOMIMX KOMMETeHIM 1o BceM BumgaMm paestenbHoctn DPI'OC mo
npodeccun/cnenuansaoctd 44.02.06 IlpodeccuonansHoe o0yuenue (mo otpacisam). Ocoboe

3Ha4YeHUE AUCIUILTMHA uMmeeT npu ¢popmuposanuu: OK 01, 05.

1.2. Heab ¥ muiaHupyeMbie pe3yJbTAThl 0CBOEHHUS JUCHMILIIUHbI:

B pamkax mporpamMmbl y4yeOHON AMCHUIUIMHBI OOYYAIOIUMUCS OCBAMBAIOTCS YMEHUS U

3HAHUS:
Kon YmMmenus 3HaHuga
IIK, OK
OK 1,
OK 5 BEITTONHATE OTtepanuy HaJl MaTPHITAMH OCHOBBI MaTEMAaTHYECKOIO aHaJIM3a,

U  peliarh JIMHEWHBIX

YPaBHEHUI

CHUCTCMbI

Pemarp 3amaun, UCTIoNb3ysl ypaBHEHHS
MPSIMBIX M KPUBBIX BTOPOTO MOPsiIKA Ha
IJIOCKOCTH

ITpumeHsTE METOBI
mddepeHIHaTBEHOTO U
HMHTErPaJIbHOTO UCUUCIICHUS

Pemars muddepenimanbube
ypaBHEHUS

ITonp30BaTHCS NOHATUSIME TCOPUH KOM-
TJICKCHBIX YHCCII

TUHEHHOW anreOphl W aHAIUTHYIECKOM
TEOMETpUU

OcHOBBl  muddepeHnnanTsHoT0 |
HWHTCTPAJIbHOT'O UCUYUCITICHUA

OCHOBEI TCOPHHU KOMIIJICKCHBIX YHCECJI




2. CTPYKTYPA U COJAEPXKAHUE YYEBHOM JUCIHUILIAHBI

2.2.00beM y4eOHOI TMCUMIUINHBI U BHABI Y4eOHOH padoThI

Bux yueOHoii padoThl O0bem B yacax

O01beM 00pa3oBaTeIbHON MPOrpaMMbI 111

B TOM YHUCIJIC:

TEOPETHUECKOE 00yUCHUE 46
MPAKTUYECKUE 3aHATHS 28
CamocmoamenvHas paboma 37

IIpoMe:xyTouHas aTTecTanusi B (popMe KOHTPOJIBbHOI padoThl BO 4 1 S cemecTpe




2.2. TemaTu4yeckuii JIaH M coiep:KaHMe Y4eOHOM TUCHMILJIMHBI

HaumenoBanue
pa3aesioB U TeM

Conep:xaHue yueOHOro MaTepuaJia, JJabopaTopHbie U NpaKTUHYecKue padoThbl,
caMoCTOsITeIbHAsA padoTa 00y4Yaromuxcs

Oo0nem
4acoB

KoMmnerenuuu

Tema 1.
OcHOBBI TEeOpHHU
KOMILIEKCHBIX YHCeJ.

Conep:xanue

IonsaTue KoMIIEKCHOTO Yncna. JIeicTBHA Hal KOMIIJIEKCHBIMH YHCIAMU.

I'eomerpuueckast HHTEpIpETalXs KOMIIEKCHBIX YHCEN. MOAyJb U apryMeHT KOMIUIEKCHOTO YHCIA.
Paznuunble GpopMbl 3aMcH KOMIUIEKCHBIX YHCEL.

Tpuronomerpuyeckast popMa KOMIIJIEKCHOTO YHCIIA.

IIpakTH4eckue 3aHATUSA

II3.10nepauny HaJ KOMIIEKCHBIMU YU CIIAMHU.

I13.2 Pemenue kBafpaTHBIX ypaBHEHUH B KOMIIJIEKCHBIX YHCNAX.

I13.3 Paznuunblie (hOpMBI 3aIIHCH KOMIUIEKCHBIX YHCEI.

CamocrosiTe1bHasi padoTa

CP.1 INoka3arenbHast (hopMa KOMILUIEKCHOTO YUCTIA.
CP.2 OcHOBBI TEOpHH KOMIUIEKCHBIX YHCEIL.

(S =N N \O R N \O R \O R i)

OK 1-9
MK 1.1.,1.2,
2434
JIP19

Tema 2.

OCHOBBI JINHEHHOI
aJaredpsl n
AHAJIHTHYECKOI
reoMeTpHu.

Coaep:xanue

[Honste marpuubl. Buasl matpun. JledcTBUS HaJ MaTpULIAMH.

Omnpenemurenn. CBoiicTBa onpenenuteneit. OnpeaeanTen BTOPOro U TPETHETO MOPsIKa U MX CBOUCTBA
CHCTeMBI TMHEWHBIX areOpandecKuX YpaBHEHUH ¢ 3-51 HCU3BECTHBIMU.

O0parnas Matpuna. Haxoxaenue oOpaTHOW MaTpHUIbL.

Cucremsl ypaBHeHHH. MaTpuilsl cucteMsl. Metos! perienus. Metox Kpamepa.

YpaBHEHME NIPSIMOM.

Okpy>xHOCTb. Diurc. [IpuBeneHrne KPUBBIX K KAHOHUYECKOMY BUY

l'umep6ona u mapabona. [IpuBeneHrE KPUBBIX K KAHOHUYECKOMY BHITY

16

HpaKanecmle 3aHATUSA

I13.4 BeimonHenune neiCTBUS Hall MaTpUTIaMH.

I13.5 Pemenue CJIAY meronom Naycca.

I13.6.Pemienne CJIAY metonoM oOpaTHOIM MaTpHILIBL.

I13.7 [IpuMeHeHne pa3IHIHBIX METOOB JJISl PEIICHUS CHCTEM ypaBHEHUH.

I13.8 Kpussie BTOpOro mopsaka.

NN NN

MK 1.1.,1.2,
2.43.4 0K 1-9
JIP19




CamocTosiTesibHasI padoTa

14

CP.3 Brruncnenue onpenenuress 4 mopsaka.

CP.4 Pemenve TMHEMHBIX CUCTEM YPAaBHEHUN Pa3IUYHBIMU METOJIaMH.

CP.5 Pemenue 3anau no teme: «Kpusble 2 nopsakay.

Tema3.

OcHOBBI
MaTeMATH4YeCKOro
anajau3a. OCHOBBI
auddepeHINATBHOIO U
HHTErpajbHOro
HCYHCJICHUS

Copaep:xanue

Uucnossle nocnenoparensHocTy. [Ipenen uncnosoit nocnenosatensHocT. [loHATHE UKICIOBOTO psiAa
Oynkunu onHoM nnepemenHol [Ipenen GyHkuuu. /[Ba 3aMeuarenbHbIX peiena

HenpepsBHOCTS pyHKIINN. Cnoxknas ¢yukius. [Ipousonnas Gyukiun. [IpumMenenne npon3BoaHON Uis
peLIeHUs! IPaKTHYECKUX 33124

Juddepennnan pynxunu. [IpudanxeHHbIe BEIMUCIESHHS C TOMOLIBI0 And depeHuana

OyHKINY HECKOIBKHX NepeMeHHbIX. YacTHble mpon3Boanble 1 mopsiaka. ['panuenT GyHKImn

[TpumeHeHne MPOM3BOAHON K HCCIIENOBAHHMIO (DYHKIHIA

Heonpenenennsiii unTerpa. OcHOBHbIE cBoiicTBa. OCHOBHBIE CIIOCOOBI HHTEIPUPOBAHUS TIPUMEPbI IPUMEHEHUS
HEONpEeIeICHHOT0 MHTETPaIa JUIsl PEIICHNs 3a1a4

Jluneiinsle muddepeHranbHbe ypaBHEHHUS IEPBOTO MOPSIKa

Jluneiinpie ogHOpOAHBIE MU dEepeHIMaNbHbIe YPaBHEHHUSI BTOPOTO MOPS/IKa C IIOCTOSHHBIMU KOG PHIIUEHTaMU

24

HpaKaneCKne 3aHATUA

[13.9 Brruncnenue npenesios.

13.10 ITpumeHeHne MpOM3BOAHON K HCCIIEIOBAHUIO (DYHKIIUA.

I13.11 HeonpeneneHHbIH UHTErpal U €TO IPUMEHEHUE.

I13.12 OnpeneneHHbIN HHTErpal U €ro IPUMEHEHHE.

I13.13 OObikHOBEHHbIE MU DepeHInaTbHbIE YPaBHEHHUSI.

[13.14 Inddepennmanbabie ypaBHeHUs | mopsiika ¢ pa3aessiiolMMUCS TTePEMEHHBIMH.

CamocrosiTe1bHast padoTa

CP.6 Brruncnenue npeenos.

CP.7 IlpumeHeHre NpOU3BOAHON AJIsl peLeHUs MPAKTUYECKUX 3a/1ad.

CP.8 HpI/IMeHCHI/IG OIPEACIICHHOI'O UHTErpajia I pCIICHU NPUKIAHbIX 3a1a4.

K 1.1.,1.2,2.4,34
OK 1-9
JIP19

Bcero:

111




3. YCJIOBUSA PEAJIM3AIIMU ITPOT'PAMMBI YUEBHOM JUCIUTLIMHBI
EH.01. JIEMEHTHI BBICHIE MATEMATHUKHA

3.1. s peanuzan MporpamMMbl y4eOHOH JUCHUIUIMHBI JOJDKHBI OBITH MPETyCMOTpPEH
yueOHbI KaOuHeT «Mamemamuxuy, OCHAILEHHBIH OOOpPYJOBAaHUEM: IOCAJOYHBIMU MECTaMHU IO
KOJIN4YEeCTBY oOyuaromuxcs, pabodyee MeCTO TNpernojaBarels, J0CKa, TEXHUYECKUMHU CpeICTBaAMH
o0OydeHusi (MOHUTOpP, CUCTEMHBIH OJI0K, KJJaBUATypa, MbIIIIb, KOJOHKH).

B nmporecce ocBoeHuss MporpamMmbl y4eOHOM AMCHUIUIMHBI CTYJICHTBI JOJDKHBI HMETh
BO3MOXXHOCTbh JOCTYNa K JJIGKTPOHHBIM Yy4YeOHBIM MaTepuajgaMm MO IUCHUIUIMHE, WMEIOLIUMCS B
cBOOOJTHOM J0CTyIE B ceTH VHTepHeT (371eKTPOHHbIE KHUTH, TPAKTUKYMBbI, TECTHI, U Jp.).

CpenctBa oOydeHHs MpH JUCTAHIMOHHOW (opMe (HOPMATHBHO-CIpPaBOYHAs JUTEpaTypa,
KOMIUIEKT TUJIAKaTOB, TEMAaTHYECKUX CTEHJO0B, HWHCTPYKLUMOHHBIC CTEHJbl, MYJIbTHUMEIMHHBIN
KOMIUIEKC. JIoKanbHasi ceTh KoJulelka, MporpaMmMHoe obecrieyeHre o0IIero u npogdecCHOHaIbHOIO
Ha3HAuYCHMsI, KOMIUIEKT Y4eOHO-METOANYECKOM JTOKYMEHTAIINN. )

B ycrnoBusix TuCTaHIIMOHHOTO O0YYEHHUS:

- MHCTPYKT@X W BblJaya 3aJJaHUs NPOU3BOIUTCA B (opMe TelIeKOH(EpEeHIMH B MpOrpaMme
Zoom, Moodle.

- BcA HE0O0X01uMast IOKyMEHTALMs BBICBITIAETCS IO AJIEKTPOHHOH 1oYTe;

- oOpaTHas CBs3b U KOHCYJIbTAIlUU OCYIIECTBIIAIOTCS B npuioxeHnu Bonan, BkoHTakre u no
AJIEKTPOHHOM TIOYTE;

- BBITIOJTHEHHBIC 3a7aHus Kpernarcs kK Moodle;

- 3a4eT, KOHTPOJIbHas paboTa MM HK3aMEH OCYIIECTBIIAETCS B opMme TeleKOH(EepeHInH B
nporpamme Zoom.

3.2. UupopMmannoHHoe o0ecnedyeHre peain3alui NPOrpaMMbl

Jnst peanuzaruu mporpamMmbl OuOIHoTeuHbIN (HOH 00pa30BaTEIBLHON OpraHU3ANH JAOKEH
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. OcHOBHBIE MEYATHBIEC U3TAHUSA

1. bamvakor M.M. Maremartuka :y4e0.1y1s1  CTyA. YUpeKIeHUH cped. 1pod.
oOpazoBanust/ M.M.bammakos.-6-¢e u3sa., crep.- M. :M3narenbckuit neHTp «Axaaemus», 2019.-256 c.
2. bammvakos M.W. Maremartuka: 3agaqauK: y4e0.mocooue A CTy. YIpexKACHUN Cpel.

npod. obpazoBanus/ M.U.bammakos.-5-¢ u3a., crep.- M. : M3marenbCkuil LEHTp «AKaaeMus»,
2018.-416 c.

3. Boromornos. H.B. Ilpaktuueckue 3anstus nmo maremaruke. B 2-x 4. Yacte 1: yue®.
nocodbue s CIIO,-11-e.m371., mepepab. u pom.-M.: U3marensctBo IOpaiit,2019.-251 c.-(Cepus:
[TpodeccrnonansHoe 0OpazoBaHue).

4. boromonos H.B. Ilpaktuueckue 3anstus no maremaruke. B 2-x 4. Yactp 2: yue0.
nocooue mnst CIIO, 11-emsn., mepepab. u mom.-M.: MzmatensctBo HOpaiit,2019.-326 c.-( Cepus:
[TpodeccuonansHoe 0OpazoBaHue).

5. ITucemennsiii JI.T. KoHcnekT nekuuil 1mo BbICIIENH MaTeMaTHKe: MOJHBINA Kypc.-12-e
nznanne-M.: AUPUC-mipecc,2014.—608 c. (Briciiee o6pa3oBanue).
6. Crupuna M. C. Teopust BeposTHOCTeM M Maremarudeckas craTucTuka. COOpHHUK

3amay: y4eb. mocobuwe i cTyna. Yupexnaenuid cpen. mpod. obOpazoBanus/M.C. Crnupuna, I1.A.
CnupuH. — 4-e u3a., crep.- M.: U3natensckuii neHTp «Akagemus», 2020. — 192 c.

3.2.2. OcHOBHBIE 3JIEKTPOHHbIE U3IaHUHA
1. MunucrepctBo obpazoBanusi PO: http://www.jnformjka.ru/; http://www.ed.gov.ru/
2. Hosele TexHonoruu B o0pazoanuu: htth://edu.secna.ru/main/



3. [lenarornyeckas mactepckas, ypoku B UHTepHeTe u MmHoroe apyroe: http://teacher.fio.ru
4. ITouck HayuHoit undopmanuu B Matepuere: http://www.scintinc.narod.ru

3.2.3. lonoJiHUTEIbHbI€ HCTOYHUKH

1. I'puropses B.I1. DnemenTts! Boiciielt Mmatematuku. —M.: OULL «Axagemusi», 2016.

2. I'puropses B.II. CoopHuK 3a7au Mo BbICIIEH MaTeMaTuke: Yuel. mocodue ajsi CTyJICHTOB
yu- pexza. CIIO / B.IL.I'puropses, T.H.CaOypoBa. — M.: U3natenbckuii nueHTp «Akanemus», 2014. —
160 c.

3. Cnupuna M.C., Cnupus I1.A. Teopus BeposTHOCTEN M MaTemaTHueckas cratuctuka 2016

OULI «AxageMusy.



3. KOHTPOJIb M OIIEHKA PE3YJbTATOB OCBOEHUS YYEBHOM JUCHUIIIAHBI
«EH.01. DJIEMEHTHBI BBICIHEA MATEMATHKW»

Pesynvmamut 00yuenusn

Kpumepuu OUEHKU

Dopmbt u Memoovt
OoueHKuU

Ilepeuenw 3nanui, oceaugaemulx 8
PAMKAX OUCYUNTUHBL:

o OCHOBBI MaTEMaTHIECKOTO
aHaJmn3a, JMHEHHOW anreOphl U
AHAJIITUYECKOM FeOMETPUU

. OcHoBwl audhepeHInab-
HOTI'o u HHTETpaJIbHOI'O
UCYHCIIC- HUS

. OCHOBBI TCOpHUH  KOM-

IJICKCHBIX YHUCCJI

Ilepeuensv ymenuti, oceausaemvix 8
PAMKAX OUCYUNTUHDBL:

o BelInonHsThE onepanuu Ha
MaTpHULaMH U PeIaTh CUCTEMBbI
JIMHEHHBIX YpaBHEHUN

o Pemate 3amaun, ucnosns-
3ysl ypaBHEHUS NPSMBIX U KpH-
BBIX BTOPOTO MOPSIKa Ha IIOC-
KOCTH

o [MpumeHsaTh MeTOIbI AUG-
(hepeHITMATEHOTO W MHTETPaTh-
HOT'O MCUHCIICHUS

o Pemats nuddepenunans-
HBIE YPaBHCHHUS

L4 [Tonp30BaThCS MOHATHAMH
TEOPHUHU KOMINJICKCHBIX YHUCEII

«OTIIMYHOY - TEOPETHUECKOE COIepIKa-
HHE Kypca OCBOCHO MOJIHOCTBIO, 6e3
po0OenoB, yMeHHus c(hOPMHUPOBAHBI, BCE
MpeayCMOTPEHHbIE TPOrpaMMoON yueo-
HBIC 33J]aHMS BBITIOJTHEHBI, KAYECTBO UX
BBIMOJTHEHHUS OIEHEHO BBICOKO.

«XO0poIIoy - TEOPETUIECKOE COAepIKa-
HHE Kypca OCBOEHO TIOJIHOCTBIO, 0e3
po0eoB, HEKOTOPEIE yMEeHHs cop-
MHUPOBaHBI HEJOCTATOYHO, BCE TIPEY-

CMOTpPEHHBIE NTPOrpaMMOii yueOHbIE
3a/1aHUS BBIIIOJIHEHBI, HEKOTOPBIE BU/BI
3aJjaHUi BBITIONHEHBI C OIINOKaMHU.

«Y IOBJIIETBOPHUTEIBEHOY» - TEOPETHIECKOE
coziepKaHue Kypca OCBOCHO YaCTUYHO,
HO TPOOEITBI He HOCSAT CYIIECTBEHHOTO
XapakTepa, HEOOXOIUMbIC YMEHUS
paboThI C OCBOGHHBIM MaTEPHAaJIOM B
OCHOBHOM C(OPMHUPOBAHEI,
OOJBIIMHCTBO MPELYCMOTPEHHBIX
nporpaMMoi 00y4eHus y4eOHbIX
3a/laHHUil BBITIOJIHEHO, HEKOTOPBIC U3
BBITIOJTHCHHBIX 33/IaHUN COZIepXKaT
OIITNOKH.

«HeynoBnerBopurenbHo» - TEOpeTHYE-
CKO€ COZIepKaHHe Kypca He OCBOEHO,
HE0OXOIMMbIe YMEHUS HEe CPOPMUPO-
BaHbI, BBITIOJIHEHHBIEC yueOHbIE 3a1aHus

conepkat rpyobIe OIIHOKH.

. KomnreroTepHoe
TECTUPOBAHUE HA 3HAHHE
TEPMUHOJIOTHUHU 10 TEME,

. Tectuposa-

HUE

. KouTponrsHas
pabota

. CamocrosiTens-
Has pabora.

. 3amuTa pedepa-
Ta

. Cemunap

. 3amura
KYPCOBOH pabOTHI
(mpoexra)

. BrinonHenue
MpoeKTa

. Habmonenue 3a

BBINIOJIHCHHUEM TIPAKTH-
YECKOTO 3aJaHus. (Ies-
TEFHOCTBIO CTY/ICHTA)

. O11eHKa BBIIIOJI-
HEHUS MPAKTUIECKOTO
3amaHus(padboThl)

. IToaroroska u
BBICTYIUICHHUE C JIOKJIa-
JIOM, COOOIIIEHHEM,

pe- 3eHTaluein

. Pemenue cutya-
[AOHHOM 3a1a4u
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