MHUHUCTEPCTBO OBPA30OBAHUSA U HAYKU P/1

I'OCYJAPCTBEHHOE BIO/ZKETHOE ITIPO®ECCHOHAJIBHOE
OBPA30OBATEJIBHOE YYPEXXIEHHUE PECITYBJIMKA JATECTAH
«KOJUIEK DKOHOMUKH U ITPABA»

PABOYAS ITPOI'PAMMA YUYEBHOM JUCHUITIIMHBI

EH.01 DjeMeHTHI BbICHIEH MATEMATHKH
KOJI 1 HauMeHOBaHue nuciuIuinibel mo PI'OC

Kon n HanMeHoBaHME CIENMATbBHOCTH
09.02.07 «udopmaiioHHbIE CUCTEMBI U MIPOTPAMMHUPOBAHUE)

Bxomsmii B coctaB YI'C 09.00.00 «rdopmarpionHast 1 BBIMUCTUTETHHAS TEXHUKA)
KOJI 1 HAUMEHOBAHUE YKPYITHEHHO! IPYIIIbI CIIEUAIBHOCTEN

KBammukarwist BoITyCKHUKA: AJMUHUCTPATOP 0a3 JIaHHBIX

Hepbent 2023 1.



OJIOBPEHA YTBEPXJIAIO
HMPEIMETHOH (LIMKIIOBOH) KoMUCCHei 3am. AMPEKTOPa 110 yueGHOM paGoTe
kna OI'CO u EH muermmmy =N

/_.4’)4
[pepcenprens II(IDHK \_// Q@ ) Jlxamnosa A JI.
gg;p? Kepunmxanoga J1,0. HOJIHCE
JCE

DHO

02 2023r. 7/ 2 2023r.

Pabouas nporpamma Y4eOHON MMCIMIINHE] paspaborana Ha ocHoge:
- ®enepanbHoro FoCynapeTBeHHOro 06pasoBarenbHoro CTanaapra (nanee —

®I'OC) no crenmanprocTy ) TI0 CrielManbHOCTH 09.02.07 «Mudpopmanmonnpre
CHCTEMBI M TIporpamMmupoBanmes paspabotana Ha ocHoge (benepanproro
FOCYIapCTBEHHOrO 06pasoBaTe OO CTaHzapra cpeasero NpogeccHoHanbHOro
oOpasoBaHus o cnennaneaocty  (09.02.07 «Mupopmannonnpie CUCTEMBI U

Hayku or 9 nexabps 2016 roga Ne 1547 (3apeructpuposan Munncrepersom
foCtuunn - Poccuiickoii Denepaunn 26 Aexabps  2016r., PerucTpaunoHHbIi
044936) (nanee — roC CII10).
- Ilpumepnoit ocroBHoj obpasoBaressHof lIpOrpamMMBblI (perucrpaonnpii
HOMEp B rocyiapcreennom PEECTPE NIPUMEPHBIX OCHOBHBIX 00pa3oBaTe b HbIX
[Iporpamm cpetuero npodeccruonansHoro obpaszoBanust: [1-24 o1 02.02.2022

r.);

Opranusanus — paspaborunk; ['ocynapcreennoe 0r0/UKeTHOE npopeccronanpoe
obpasoBareiipHOe yupexaenue PJ1 «Kosemi SKOHOMUKH U TIpaBay

PaspaGorunk-Paxkagos A.3. , npenonasares 001e06paszoBateabHpIx JUCTUITIUH
I'BIIOY PJ1 «Komnemwx skonomuxu u rpaBa

Pexomeniosana METoanveckum cosetom I'BIIOY PJ1 «Komnemxk 9KOHOMHKH
W TIpaBa» JUIsl IpuMeHeHus B yueOHOM mporecce.

3aKimoyenye METOMYecKoro cogera No 7 OT « % » 24 2023r.



COJAEPXXAHHUE

OBIIASI XAPAKTEPUCTUKA IPUMEPHOM PABOYEN
IMPOI'PAMMBI YUEBHOM JUCIHUILIAHBI

CTPYKTYPA U COJEPKAHUE YUYESEHOM JUCIHUAILIMHBI

YCJIOBUSI PEAJIM3AIINY YYEBHOM JUCITATLIUHBI
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YYEBHOM JUCLHUIIAHBI
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1.0BIIASI XAPAKTEPUCTUKA MIPUMEPHOUN PABOYEHN MTPOI'PAMMBI YYEBHOM
JTUCHUILINHBI «<EH.01 DJIEMEHTBI BBICIHEN MATEMATHUKHW»

1.1. MecTo IMCUHHILTUHBI B CTPYKTYpe 0CHOBHOIi mpodeccoHAILHOI 00pa30BaTeIbHOM MPOrpaMMbl
YueOHast TUCHHMIUIMHA «DJIEMEHTHI BBICHICH MaTeMaTHKW» MPHHAICKUT K MAaTEMaTHUYCCKOMY H

obmiemy ectectBeHHOHayuyHOMY 1ukiy (EH.00).

1.2. Heap 1 miannpyemsble pe3ybTAThl 0CBOCHUS JUCHUTIMHBI:

Kon HaumMmeHnoBaHue 00IIUX KOMIIETEHIIMI

OK 1. | Bribupats criocoObl pemieHus 3a1a4 npopecCuOHAIBHON 1eATEIIbHOCTH
IPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTaM;

OK 2. | Hcronb30BaTh COBPEMEHHBIE CPEICTBA TOMCKA, AaHATIU3a U MHTEPIPETaluu
uHpopManuu, 1 THPOPMALMOHHBIE TEXHOJIOTHH IS BBITIOJIHEHUS 3a/1a4
1po(eCCUOHAIILHOM 1€ TENIbHOCTH;

OK3 [TmanupoBaTh U peann30BbIBaTH COOCTBEHHOE MPOPECCHOHATBFHOE U TMYHOCTHOE
pa3BUTHE, TPEIIPUHUMATENBCKYIO IEATEIbHOCTh B MpodecCHoHaNbHOU chepe,
HCII0JIb30BaTh 3HAHUA N0 (PUHAHCOBOM IPaMOTHOCTH B Pa3JIMYHBIX KU3HEHHBIX

CUTYalUsX;

OK 4 D¢ dhexkTuBHO B3aMMOICHCTBOBATh M Pa0OTaTh B KOJJICKTUBE M KOMAH/IE;

OK 5 OcCyIIEeCTBIIATh YCTHYIO U NUCbMEHHYIO KOMMYHHUKAIUIO HA TOCYJAPCTBEHHOM SI3bIKE
Poccuiickoit @denepanuu ¢ yueToM 0COOEHHOCTENW COLMAIBHOTO U KYJIbTYPHOIO
KOHTEKCTa;

OK 6 [IposABIATE IpaXk/1aHCKO-NATPUOTUYECKYIO TIO3UIIMIO, IEMOHCTPUPOBATH OCO3HAHHOE
[IOBEJICHHE HAa OCHOBE TPaJAUIIMOHHBIX OOIIEUEIOBEUYECKUX LIEHHOCTEH, B TOM YHCIIE C
Y4€TOM rapMOHU3ALNN MEXHAIIMOHAIBHBIX U MEXPEIUTHO3HBIX OTHOILIEHUH,
IPUMEHSTh CTAH/IaPThl aHTUKOPPYILIMOHHOTO NTOBE/ICHUS;

OK7 ConeiicTBOBaTh COXPaHEHHUIO OKPYXKAIOIIEH CPEIbl, PECYypcoCcOepeKEHUI0, TPUMEHSATD
3HaHUA 00 U3MEHEHUHU KJIMMaTa, MPUHIIUIIBI OepeKIMBOTO MPOU3BOJICTBA,
3¢ hEKTUBHO ICHCTBOBATH B UPE3BBIYAWHBIX CUTYALIUSX;

OK 8 Hcnonb30Bathk cpeacTBa GU3NUECKOM KyIbTYpHI Ul COXpAaHEHUS U YKPEIUICHUS
3J10pOBbS B IIpoLiecce MPOPECCUOHANBHON AESITEIbHOCTH U MOIEPKAHUS
HE00X0IMMOT0 YpOBHsI (pU3MYECKOH MOATOTOBIEHHOCTH;

OK9 ITonp3oBaTbes NpodeccnoHaIbHOM TOKYMEHTalKel Ha ToCyJapCTBEHHOM U
MHOCTPAHHOM $SI3bIKAX

2. CTPYKTYPA U COJEP)KAHUE YYEBHOM JUCIUILINHBI

2.1 O0bem yueOHOI JTUCHMILIMHBI U BUAbI y4e0HOI padoThI

Bup yueOHo# padoThI Oo0bem

4acoB
MaxkcumanbHasi yaeOHasi HArpy3Ka (Bcero) 96
Oo0s13aTe/IbHAA ayJUTOPHAA yyeOHAsl HArPYy3Ka (Bcero) 86
B TOM YHCJIE: 78
MPAKTUYECKUE 3aHITHUS 28




TEOPUTUUYECKUE 3aHITHUS 50
CamocrosiTeibHasA paboTa o0ydarouerocs (Bcero)
B TOM YHCJIE:
BueayauTopHas camocTosiTebHas padoTa 10

IIpome:kyTounas arrectauus B Gopme 3k3amMeHa 3 ceMecTp- buaca

Koncynpranus-24gaca




2.2 TemaTuyeckuii IJVIAH M COJAEPKAHUE YIeOHON JUCHUILINHBI JJIEMEHThI BbICIIEH MATEeMATHKHA

Conep:xxanue yueOHOro MaTepuaJjia, J1adopaTopHbie M NPAKTHYECKHE

HaumeHoBanue O6bem | YpoBeHb
padoThI, CAMOCTOSITE/IbHASL padoTa 00y4aromuXxcs, KypcoBasi padora
pa3aesioB H TeM 4YacoB | OCBOCHHA
(mpoexT) (eciu npedycmomperui)
1 2 3 4
Pa3zpen 1
JJIeMeHThbI JIMHEHHOI 10
ajredpbl
Tema 1.1 Coneprxkanue yueOHOro MmaTepuaJia
Martpuusl u Teopuruveckoe 3ansiTue Nel OK 1
onpeaeJuTe Martpuusl. Bunsl Mmatpun. JledicTBUS HaJ MaTpULIaMH, CBOMCTBA TEUCTBUM. OK 2
Onpenenurteny, MHHOPHI ©  ainreOpanyeckue mpomnosHeHus. (CBoHcTBa 2 OK 4
onpexaenureneil. Teopema Jlamnaca. OK 5
OOpartHas matpuia. Teopema 0 CyIIECTBOBAHUU M €TUHCTBEHHOCTH OOpaTHOU
MaTpuIlsl. Panr maTpuilpl. DneMeHTapHbIe TpeoOpa30BaHMs MATPHUIIHI.
IIpakTuueckoe 3ansaTue Nel 2

Matpuiibl ¥ OTIpeIeIUTENN

— BBINIOJIHEHHUE JICUCTBUM HAJl MATPUIIAMU;




— BBIYUCJICHHUE ONpPEACIIUTENEH, AIreOpandecKiX JOMOJTHEHUH.
OOpatHas matpuna. Panr matpuisl
— HaxO0JIeHHE 0OpaTHON MaTpPHIIbL;

— BBIYHCJICHUC paHI'a MaTPpHUIbI.

CamocrosiTeibHas padora o0yuarommxcs Nel

[IpopaboTka TEOPETHYECKOTO U MPAKTHUECKOTO MaTepraa

Tema 1.2
CucreMsbl JUHEHHBIX
YPaBHEHHUI U MeTOAbI

UX pelieHui

Conep:xanue y4e0HOI0 MaTepualia

Teopurnueckoe 3ansitue Ne2.

CucremMbl m JIMHEWHBIX anreOpanvyecKux ypaBHEHUH C N HEU3BECTHBIMH.
Teopema Kponexkepa — Kamemnmu. Marpuunas ¢opma 3amnucu  CHUCTEMBI
JMHEWHBIX YpaBHEHUU. PemeHne CuCTeM JMHEWHBIX YPAaBHEHUU METON

oOpatHoi Matpulibl, MeToa Kpamepa, meton ["aycca.

OK 1
OK2
OK 4
OK'5

IIpakTnueckue 3aHATHS No2:

Mertonp! peneHns: CUCTEM JIMHEWHBIX YPABHEHUN
— PEUIeHHE CUCTEM JIMHEWHBIX ypaBHEHUN MeToaoM Kpamepa;
— pelieHue CUCTEM JIMHEWHBIX YpaBHEHUN METOI0M 0O0paTHOW MaTpHIIbI;
— pEuIeHHe CUCTEM JIMHEWHBIX ypaBHEHUN MeTooM ["aycca.

Pemenne 3amau nuHelinoi anredpsl B makere MathCad

Pa3znen 2




DJIeMeHTbI BEKTOPHOM

ajareopbl

Tema 2.1

OcHOBBI aJTe0pHI

Coneprxkanue yueOHOro MaTepuaJia

Teopuruyeckoe 3ansitue Ne 3.

OK'1
OK2
OK 4
OK5

BEKTOPOB Bekrop. JIuHelHble onepainuy ¢ BEKTOpaMH, CBOMCTBA BEKTOPHBIX OIEPALIUH.
Koopnunater  Bektopa. [lelicTBHUST Haa  BEKTOpaMu, 3aJaHHbIMU B
koopauHatHOUM (opme. JlnnHa Bekropa. CKalisspHOE MTPOU3BEICHUE BEKTOPOB U
€ro CBOMCTBA.
IpakTnuyeckue 3anaTus Ne3
JlelicTBHs HaJl BEKTOpAMU
— BBINIOJIHEHUE JACHUCTBUM HaJ BEKTOPAMU B KOOPAUHATHOU opme;
— BBIYHCIICHUE JIJIMHBI BEKTOPA;
— HaxXOXICHHE CKaJSIPHOTO IPOU3BEACHUS, BBIUYHUCIIEHUE YTIJIa MEXKIY
BEKTOpPAMH.
Pasznen 3
DJIeMEeHTBbI
AHAJIMTHYECKOI
reoMeTpum
Tema 3.1 Conep:xxanue yueOHOro marepuajia




Ipsamas Ha TeopuTnueckoe 3ansaTue Ne 4. OK'1
IJIOCKOCTH [Ipsimast Ha IJIOCKOCTU. Y PaBHEHUS NPSIMOM Ha MJIOCKOCTU. YTOJ MEXKYy ABYyMS OK 2
npsmbeiMu. Kputepun napamieabHOCTH U IEPIEHANKYIISIPHOCTH IBYX IPSIMBIX. OK 4
OK 5

Tema 3.2 Copaep:xanue y4eOHOro MmaTepuaJjia
Kpussbie BTOpPOIro Teopurnueckoe 3ausitue Ne S. OK 1
NopsiAKa Kpussle BTOporo nopsaka. KaHoHnueckre ypaBHEHHsI OKPYKHOCTH, 3JUIMIICA, OK 2
runepOosIbl U NapadoIbl. OK 4
OK5

IIpakTnueckue 3anaTuss Ned

Kpussie BTOpOro nopsijika
— COCTaBJIEHUE YPAaBHEHMI KPUBBIX BTOPOIO MOPSIKA;
— TOCTPOEHHE KPUBBIX IO 3aIaHHBIM YPABHEHUSAM

Pemenue 3amay BEeKTOpHOM anreOpsl U aHanuTuyeckoi reomerpun B MathCad.

CamocrosiTenbHasi padoTa o0yyarommxcs Ne2:

[Tapa6omna. UccnenoBanue hopMbl mapadbosibl MO KAHOHUYECKOMY YPaBHEHHUIO.
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Koncnekr temsl. Pemienue ynpaxHeHu 1o Teme.

Pa3nen 4
OcHOBBI TEOpUH

KOMIIICKCHBIX YHCEJI

Tema 4.1

KoMIuiekcHbIE YHcIa

Coneprxkanue yueOHOro MmarepuaJia

Teopurnueckoe 3ansaTue Ne 6. OK 1
Kowmmnekcuble uncna. Anrebpanueckas ¢opMa KOMIUIEKCHOTO —4YHCIA. OK 2
JleficTBUsL HaJ KOMIUIEKCHBIMM 4YHUCJIaMH B anredpamdeckoi (dopme. OK 4
['eomeTpuydeckas HHTEpIPETAlns KOMIUIEKCHOTO Yucia. TpuroHomerpudeckas OK 5
dopMa KoMILIEKCHOro 4ucia. JlelcTBUs HajJ KOMIUIEKCHBIMH 4YHCIIaMU B
TPUTOHOMETPUUYECKOH (hopMme.
IHpakTnuyeckue 3aHATUANLS OK'1
JlericTBUS HaJl KOMILUIEKCHBIMH YHCJIaMU OK 2
— BBINIOJIHEHUE JEHCTBUI HAJl KOMIUIEKCHBIMU YHCJIaMH B alireOpandeckoi OK 4
dbopwme; OK 5

— BBINOJHEHWE  JCWCTBMI  HAJA  KOMIUIGKCHBIMH  YHCJIaMd B
TPUTOHOMETpUUYECKOU (hopme;

— BBIIOJHEHHUE JISHCTBUU HAJ KOMIUIEKCHBIMHU YHUCJIAMHU B MOKa3aTeJIbLHOU

dbopwme.
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Pemenue 3anay Teopun KomiuiekcHbIX yncen B MathCad.

CamocrosiTesibHas padora o0yyarommxcs Ne3: 2
[TokazaTenpHast popMa KOMIUIEKCHOTO unca. J[eficTBrs Hal KOMILIEKCHBIMA
YHUCJIaMH B MOKa3aTeabHol popMe. KOHCIIEKT TeMbl.
Pa3znen 5
OcHOBBI
MaTEeMATHYECKOI0 10
aHaIM3a
Tema 5.1 Copaep:xanue y4eOHOro MmaTepuaJjia
oc1e10BaTENLHOCT. [Toonyryyeckoe sansTHe Ne 7.
Iperen UncoBsie TIOCIIEI0BATENBHOCTH, CIIOCOOBI 3a1aHuA. Ipenen
MOCTEAOBATEALHOCTH | ;¢ 116 10BaTETBHOCTH, €UHCTBEHHOCTh npezena, OTPaHUYEHHOCTD 2
CXOJSIIICHCST  TOCNeNoBaTeNbHOCTH. beckoHeYyHO Malible U OECKOHEYHO
OOJBIIME TIOCJIEIOBATSIPHOCTA, WX CBOMCTBA. (CBOWCTBAa CXOIAIIUXCS
IIOCJIEIOBATEILHOCTEM. MOHOTOHHBIE  MOCJIEAOBATEIBHOCTH. [Ipenen
MOHOTOHHOM TMOCJIEIOBATEIIbHOCTH.
IIpakTnueckue 3aHATHANCG 2

[Ipenen mociien0BaTEILHOCTH

— HaxO0XACHHUC IIPECACIIOB HOCHCI[OB&TCHBHOCTCﬁ;
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— PacKpbITHE HEOIPEICICHHOCTEH.

Tema 5.2
DyHKUMA.
Ipenea pyHkuuu.
HenpepbiBHOCTD

byHkuuu

Conepxkanue yueOHOro MmarepuaJia

Teopuruueckoe 3ansitue Ne 8.

JevictBuTenbHas QyHKIMS JACHCTBUTEIIBHOM MEPEMEHHOM, CIIOCOOBI 3aJIaHMS.
[Ipenen pynkmuu. Teopema o eguHCTBEHHOCTH Tipenena GyHkmuu. CBoWCTBA
npenenoB GyHKIUKU. beckoHeuyHo mMaibie 1 OECKOHEYHO OoJbine PYHKIUHU, UX
cBoiicTBa. OTHOCTOPOHHUE MPEICIIBI.

3ameuarenbHble mpenenbl. CpaBHeHHE OECKOHEUHO MajblX  (DYHKIIMM.
DKBUBaJICHTHBIE OECKOHEUHO MaJibie (PyHKIIUU.

HenpepoiBable QyHkiuu. Kpurepuil HenpepblIBHOCTH (QYHKIUMU B TOYKE.
Teopema 0 HEMPEPHIBHOCTU CYMMBbI, ITPOU3BEACHUS, YACTHOTO HEMPEPHIBHBIX
dbynkuumii. TeopemMa 0 coxpaHeHUU 3HAKA HempepbIiBHOW (PyHkIuu. CBOMCTBa
HenpepbiBHON GyHKIMU Ha otpe3ke (Teopembl bonbiano - Komm. Teopemsr
Beitepmitpacca). PaspwiBel  HempepwsiBHOCTH — dyHKIMU. Kiaccudukanus

pPa3phIBOB HEMPEPHIBHOCTH (PYHKITUH.

OK'1
OK2
OK 4
OK5

IIpakTnueckue 3aHATHANCT
[Ipenen byukmm
— HaxXOXJEHHE MpenesioB QYHKIUN;

— PACKpBITUE HEONPEAEICHHOCTEMN.
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OOHOCTOPOHHHE U 3aMEYATEIIbHBIE TPEIEIbI.
—  BBIYMCIICHUE OJJHOCTOPOHHUX IIPEACIIOB;
— TPUMEHEHHE 3aMeYaTeIbHBIX MPEIEIOB M HKBHUBAICHTHBIX OCCKOHEUHO
MaJbIX K BBIYHMCIICHHUIO IIPEJENIOB;
HenpepbsIBHOCTH (pyHKINH
— ucciaegoBaHue GyHKUIMU HA HEMPEPBIBHOCTH;
— OIpeesieHne TOYEK pa3pbiBa QYHKIUH.

Pemenue 3amau ocHOB MaTeMaTH4ecKoro aHaiim3a B nakere MathCad

CamocrosiTesibHast padoTa o0yuarommuxcs Ned:
OnemenTapHbie PyHKIMH, UX CBOMCTBA U rpaduxu. Tabmuna

Tunosoii pacuet no teme [Ipeaen pyHkumu

Pa3znen 6
AunddepenunaibHoe
HCYHUCTICHUE PYHKIUHN

O/IHOM He3aBUCHUMOU

nepeMeHHOH
Tema 6.1 Coneprkanue yueOHOr0 MaTepHuaJia
JAudpdepenunanbHoe | Teopurudeckoe 3anaTue Ne 9,

HCYMCJIeHHE (PYHKIMH

[Tonarue npousBogHoM (yHkiMHU. Heobxogmmoe yciaoBUE CYyIIECTBOBAHUS

OK'1
OK 2
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OIHOM HEe3aBUCHUMOUH

MmepeMEeHHOH

IIPOM3BOJHOM. ['€OMETpUYECKMH W MEXAHWYECKUHA CMBICI MPOU3BOJHOM.
KacarenbHas u HOpMallb K JIMHUM Ha IJIOCKOCTH. YpaBHEHUS KacaTeJbHOU U
HOpPMAaJIH K TUHUH HA TUIOCKOCTH.

Boruncnenue npousBoHOM: nuddepeHIIMpOBaHUEe CYMMBbI, MPOU3BEACHUS U
gacTHOTO, JnuddepeHnmrpoBaHre CIOXKHONM ®  00paTHOW  (QYHKITWH,
NPOM3BOJHBIE OCHOBHBIX DJJEMEHTAPHBIX (QYHKIHMH, JorapudMuyecKoe
nuddepeHurpoBaHue.

[TpousBogHbie BBICIIMX MOPsAKOB. [lpaBuia BBIYMHUCICHHUS MPOU3BOTHBIX
BBICILIMX MOPSIIKOB. Tabauia npou3BOAHBIX BBICIIKUX MOPSIIKOB.

[Tonsstue  mepBoro  nuddepennmana  QyHKUUU. Cesi3p  Mexny
b epeHIupyeMOCTbI0O M CYIIECTBOBAaHMEM  MPOU3BOJHON  (QPYHKIUU.
['eomeTpuyeckuii ¥ MEXaHWYECKU CMBICT TiepBoro auddepeHimana.
Briuucnenne mnepBoro auddepenuuana: mnpasuia AudepeHImpoBaHus,

OCHOBHBIE ()OPMYJIbl, UHBAPUAHTHOCTH (hOPMBI IIEPBOTO AU depeHuana.

OK 4
OK 5

IIpakTnueckue 3aHATHS Ne§
[IpousBoaHas GpyHKUMU
— HaxO0XXJICHHE TPOU3BOJHBIX CIOKHBIX (DYHKIMI C TIOMOIIBI0 TIPaBUI U
dbopmyn b depeHnupoBaHus, J0rapuhMUIECKOTO

nudepeHIupoBaHuUS;
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[TpousBoaubie u auddepenman GyHKIUN
— BBIYHCIICHUE MPOU3BOIHBIX BHICIINX MOPSIIKOB.
— BbruucieHue guddepenimana GyHKIUM.

Pemenune 3anau nuddepennuansuoro ucuucienus B nakere MathCad

Tema 6.2
IIpumenenue
au(ppepeHINATBLHOTO
HCYUCICHUSA I
UCCJIeAOBAHMSA
byskumii u
NMOCTPOCHUA

rpa¢ukoB

Conepxkanue yueOHOro MmaTepuaJia

Teopurtuueckoe 3ansaTue Ne 10.

OcHoBHBIE TeopeMbl AUQP(EpEeHINATBHOIO HCUUCIeHus: TeopeMbl depma,
Ponmns, Komm, Jlarpanxka. PackpeiTe HEONpPENENEHHOCTEW, MpaBuia
Jlonwurans.

[Ipu3Haky MOCTOSTHCTBA U MOHOTOHHOCTH (DYHKIIMH. DKCTpEMYMbl (DYHKIIHH.
HeoOxomumoe ycnoBue skctpemyma (yHKIuU. HaxoxaeHue skcTpeMyMoB ¢
MOMOIIBI0O  TEepPBOM  MPOM3BOJHOM. BeimykiocTs rpaduka  QyHKIUH.
JlocTaTouHblii TMPU3HAK BBIMYKJIOCTU rpaduka ¢yHKiuu. Touku meperuoda.
Heob6xonumoe ycioBue meperuba. JloctatouHoe ycnoBue meperuda.
AcumnToTsl rpaduka QyHKIUH.

HccnenoBanrie GyHKIUN U TOCTpOCHUE TPadUKOB.

OK 1
OK 2
OK 4
OK'5

IIpakTnueckue 3aHATHS Ne9
HccnenoBanue QpyHKunu

— HaxOXJIEHHE DJSKCTPeMyMoB (QYHKIUN; HCcleqoBaHne (yHKIUN Ha
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BO3pacTaHue U YObIBaHHUE;

— HaXOXXJCHHWE MHTEPBAJIOB BBIMYKJIOCTH U BOTHYTOCTU (DYHKIHHU, TOUEK
neperuoa;

— HaXOXXICHHE aCHUMIITOT Ipaduka GyHKINH;

— HccaenoBaHue (QyHKIMM U IIOCTPOECHUE ee rpaduka.

HccnenoBanre pyHkui U nocrpoenue rpapukos B nakere MathCad

Paszpnen 7
HuTrerpajabHoe 16
ucyucjienne GyHKInu
OJHOH NepeMeHHOM
Tema 7.1 Conep:kanue yueOHOro marepuaJia
HeonpeneneHHblii | Teopuruueckoe 3ansitne Ne 11. OK 1
HUHTETpa ITepBooOpasHass W HeompenenacHHbI wuHTerpas. OCHOBHBIE —CBOMCTBa 2 OK 2
HEOIPEJeIEHHOT0  HWHTerpana. Tabnuima OCHOBHBIX — HEONpEAENICHHBIX OK 4
WHTETPaJoB. OK 5
HenocpencTBeHHOE MHTETPUPOBAHKE, 3aMEHA TIEPEMEHHON U MHTETPUPOBAHNE
TI0 YacTsIM B HEOTPEACICHHOM HHTETpaJIe.
IIpakTnueckue 3ansaTus Nel( 2

MGTOI[BI BBIYHUCJIICHUA HCOIIPCACIICHHOI'O HHTCTpalia
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— BBIYHCIICHUE VMHTETPAJIOB METOJIOM HEIOCPEACTBEHHOTO
UHTETPUPOBAHUA.

— BBIYMCIICHHUE  HEONPEACICHHOIO  MHTErpajlia  METOAOM  3aMEHBI
IIEPEMEHHOM.

— BBIUYKCJICHUE HEONPEICICHHOTO HMHTErpajga METOJOM HHTETPUPOBAHUS

I1O 4acCTsM.

CamocrosiTesibHas padoTa o0ydarommxcs NeS:
[IpopaboTka TEOPETUUECKOTO U MPAKTUUECKOr0 MaTepuaa

TunoBo# pacuer o reme HeonpeneneHHblii HHTErpa

Tema 7.2
OnpeneneHHbIN

HHTErpaJ

Conep:xanue y4e0HOI0 MaTepualia

Teopuruveckoe 3ansiTue Ne 12

3agauu, NPUBOIAIINE K MOHATUIO ONPENEIEHHOTO MHTerpana OnpeneneHHbIN
uHTerpan Pumana. Heobxonumoe ycnoBHe HMHTETPUPYEMOCTH (DYHKLUU.
CeoiicTBa  ompeneneHHOro  uHTerpana. OnpeneneHHbli  MHTErpal ¢
nepeMeHHBIM BepXHUM TipezaesnoM. @opmyna Herotona — Jleitbuuiia.

3ameHa NEpEMEHHOW B ONPEIEIEHHOM HHTErpajie, NHTETPUPOBAHUE 10 YaCTAM
B OIPEAEIIEHHOM UHTErpae. [ eomeTpuyeckre NpuiIokKEHNs ONPEAETIEHHbIX

WHTETPajoB.

OK'1
OK 2
OK 4
OK'5

IpakTuueckne 3ansaTus Nell
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MeTopl BEIYHUCIICHUS ONIPEICIICHHOTO HHTETpaja
— BBIYHCJICHUC OIPEJACICHHOTO MHTErpajia C IOMOIIBI  (OPMYJIBI
Hrerorona-JIeiOHuIa;
—  BBIYHCJICHHUE OIPEACIICHHOTO HHTETpajia METOJ0OM 3aMEHBI IIEPEMEHHOIA;

— BBIYHCJIICHUC OIIPCACIICHHOI'O MHTCTpaia MCTOAOM HHTCIPHPOBAHUS I10

YaCTsM.
Tema 7.3 Coneprxkanue yueOHOro MmaTepuaJia
HecoO6cTBeHHBIE Teoputuueckoe 3ansaTue Ne 13. OK 1
HHTErpaJibl HecoOcTBeHHBbIE MHTErpajibl M0 OECKOHEYHOMY MPOMEXKYTKY: OIpPEICICHHE OK 2
OCHOBHBIX  TIOHATUHM, BbIUMCIEHUE. HecoOCTBeHHbIE  HMHTETpajibl  OT 4 OK 4
HEOTpaHUYEHHBIX (YHKLMNA: ONpe/IeICHUE OCHOBHBIX MOHATHIA, BEIYUCIICHHUE. OK 5
Pa3znen 8
@DYHKIUN MHOTHX 12
nepeMeHHbIX
Tema 8.1 ConepkaHue TeOpeTHYECKOT0 MaTepHuaJia
duppepenunanbnoe | Teopuruueckoe 3ansitue Ne 14, OK1
ucunciaenne Qynkuuu | [lousrue @QyHkius MHOrux nepemeHHbix. ['paduk. JIluHum u moBepXHOCTH OK 2
MHOI'MX IIepeMeHHbIX | ypoBHs. [Ipeaen u HenmpepsIBHOCTh. YacTHBIE MPOU3BOIHBIC (DYHKITMM MHOTHX 4 OK 4
MEpEeMEHHBIX. [ eoMeTpuYecKuil CMBICH YacTHOW mpou3BoAHOM. [loHsTHE OK 5
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mupdepennnana  pyakuumu.  YacTHeIi W mONHBIA  AuQdepeHnnansbl.
Heobxonumoe ycnmoue auddepennupyemoctd. JlocTarouHoe ycioBue
muddepeHnupyemMocTd.  YacTHble  MPOW3BOAHBIE  BBICHIUX  MOPSAIKOB.

Juddepeniranbl BEICIIUX TOPSIKOB.

IpakTnueckne 3anaTusaNe12 2 OK 1
YacTHble mpou3BOHbIE U AU(depeHIan OK 2
— HaxO0XJIEHUE YaCTHBIX MIPOU3BOIHBIX OT ()YHKIIUU MHOTHX MTEPEMEHHBIX; OK 4
— HaxoxneHue nuddepeHnnana (QyHKIUM MHOTUX TEPEMEHHBIX C OK 5
MIOMOIIBIO CBOMCTB quddepeniuana.
Tema 8.2 Conepxxkanue yueOHOro MmaTepuaJia
HNHuTerpanbHoe Teopurtuueckoe 3ansaTue NelS. OK'1
ucuucjienne QyHKuMu | J/[BoriHoit wHTerpan Pumana u ero cBoiicTBa. ['eoMeTpuyecKwii CMBICT 4 OK 2
MHOI'MX N€PEeMEHHBIX | IBOWHOTO HHTErpaia. BpluMciaeHne ABOWHOIO HHTErpajia ITOBTOPHBIM OK 4
MHTETpUpOBaHuEM. ['eomeTpudeckre NpuiIoKEHNS TBOUHBIX HHTETPAJIOB. OK 5
IpakTnueckne 3anaTusaNe13
MeTtobl BBIUUCIIEHNS IBOMHBIX UHTETPAJIOB
— BBIYMCJICHUE JBOMHOTO MHTETpaja MOBTOPHBIM UHTETPUPOBAHHUEM. 2
Pemenue 3amau GyHKIIMM MHOTHX TIepeMeHHBIX B rmakeTe MathCad
Pa3nen 9 10
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OObIKHOBEHHbBIE
nugpepeHunATbHbIE
YPaBHeHUs
Tema 9.1 Conep:kanue yueOHOT0 MaTepHuaJia
Juppepenunanbubie | Teopuruueckoe 3anaTue Ne 16 OK 1
ypaBHenust nepBoro | Onpenenenue auddepeHuuanbHoro ypaBHeHust 1-ro mopsiaka. Ilonsitue o0 OK 2
NnopsaAKa oOmeM ©u yacTHOM pemieHusx. 3amada Komm. ['eomerpuyeckuil cMBbICI OK 4
YPAaBHEHUS. YPaBHEHHUs C pPa3leIsOIUMUCI NEepeMEeHHbIMUA. OIHOPOIHBIE OK5
mugdepenunanbubie ypaBHeHud. JInneitnsie nudepeHnnanbuble ypaBHEHUS.
IpakTnueckue 3anaTsaNe14 OK 1
Pemenue quddepenuuanbHbIX ypaBHEHHUMN EPBOTO MOPSIIKa OK 2
— pelLIeHHE YPAaBHEHUN C Pa3IEIAIOIIMMUCS IEPEMEHHBIMU; OK 4
— pEleHHe OJHOPOJHBIX YPABHEHUN; OK 5
— PpClLICHME JIMHENHBIX YPAaBHEHUM.
Tema 9.2 Conepxkanue yueOHOro MaTepuaJia
Judppepenunanbubie | Teopuruueckoe 3ansaTue Ne 17. OK 1
ypaBHeHust BToporo | Jlupdepenumanbuple ypaBHeHUs 2-ro  nopsiaka. (OCHOBHBIE — TOHSTHA. OK 2
nopsiaKa Jluneitnpie omHOponHBIE MU depeHnnanbHble ypaBHEHUS 2-TO TOpSJKa C OK 4
MOCTOSTHHBIMU koddpurreHTamu. Jluneiinbie HEOTHOPOIHBIE OK 5
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mudepeHanbHble  ypaBHEHHS  2-TO  TOpAAKa C  TMOCTOSHHBIM

ko3 dunreHTOM.
Pa3nen 10 4
Paabl
Tema 10.1 Coneprxkanue yueOHOro MmarepuaJia
YucsioBbie psaabl Teopurtuueckoe 3ansaTue Ne 18. OK 1
UucnoBbie psAlbl, UX CXOJAMMOCTh U pacxoauMocTb. HeoOxomumoe ycioBue OK 2
CXOOUMOCTH psfa. CBOMCTBA CXOAAMIMXCSA PSAOB. PAIBI ¢ MOJIOKUTEIBHBIMA OK 4
yineHaMu. [Ipu3HaKu CXOIMMOCTH, OCHOBAaHHBIE HAa CpaBHEHUH pAnoB. [Ipu3Hak 4 OK 5
HNanamb6epa. MuTerpansabiil npuzHak Ko,
3nakouepenytonecs: psanbl. [Ipusnak JleiiOHua. AOGCOMIOTHAST U yCIOBHAS
CXOIUMOCTb PSAJIOB
JIK3aMeH: 6
Kouncyabranum: 2
Bcero: 96




3 YCJIOBMs PEAJIMBAIUA ITPOT'PAMMBI TUCHUITVIMHBI

3.1. ng peanuzanuy IporpamMMbl yU4eOHOW AMCIMILIMHBI JOJKHBI OBITH MPEITyCMOTPEHBI

CICOAYIOMUEC CIICHUATIBHBIC TIOMCIICHM

Kabuner «MareMaTHUECKUX AMCUUIUIMHY, OCHAIICHHBIN 000py/10BaHHEM M TEXHUYECKUMHU

CpeacTBaMH O0y4YEeHHUSI.

3.2 UudopmanuonHoe obecriedyeHue 00yueHust

Ilepeyenb pexoMeHayeMbIX Y4eOHbIX U31aHuii, UHTepHeT-pecypcoB, J0NOJIHUTEILHOM

JIMTEpPaTypbl

Ocnoenas rumepamypa.

baspun, U. M. Marematnka Il TEXHUYECKHUX KOJUICIDKEH M TEXHUKYMOB : y4eOHUK H
MPAaKTUKYM Ui cpeaHero npodeccruoHansHoro oopazosanus / WU. U. baBpun. — 2-e usn.,
ucnp. u pom. — Mocksa : U3marensctBo FOpaiit, 2023. — 397 ¢. — (IlpodeccuonanpHoe
obpazoBanue). — ISBN 978-5-534-08026-1. — Tekcr : anexTponHslii / Obpa3oBarenbHas
wiardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/512900

bocomonos, H.B. Martemaruka: y4eOHHUK Ui  CpegHero  npodecCHOHAIBLHOTO
obpaszoBanusi / H. B. Boromonos, II. WM. Camoiinenko. — 5-e u3xa., mepepad. W aom. —
Mocksa : UznatenbctBo FOpaiit, 2023. — 401 ¢. — (IIpodeccuonanbuoe odbpazoBaHue). —
ISBN 978-5-534-07878-7. — Tekct : osnektpoHHbIi // OOpa3oBarenbHas miaaTdopma
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/511565

Beiciass mareMaTka @ y4yeOHMK M TNPAKTUKYM JUI CpEAHEro MpogeCCHOHAIbHOIo
obpaszoBanusi / M. b. XpunynoBa [u ap.]; mox obmeit penakuueit M. b. XpumyHoBoii,
N. N. lpiranok. — Mockasa : N3narenbcTBO HOpaiir, 2023. — 472 ¢c. —
(ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-01497-6. — TeKcCT : 37E€KTPOHHBIN
// Obpa3zoBarenbHas miatdopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/513645

Ilomanos, A. I1. Jluneiinas anreOpa ¥ aHAIUTHYECKAsk T€OMETPUS | YUEOHUK U MPAKTUKYM
st By3oB/ A.IL IloramoB. — MockBa : W3nmarensctBo FOpaiit, 2023. — 309 c. —
(Beiciee oOpazoBanue). — ISBN 978-5-534-01232-3. — TekcT : SIEKTPOHHBIA //
ObpasoBarensHas matgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511926.

5.Iunmaye, B.C. Maremartuka: y4eOHMK M MpPakTUKyM Uil CpeAHEro mnpodhecCHOHAIBHOTO
obpazoBanusa / B. C. [llunaues ; mox penakuuein A. H. Tuxonosa. — 8-e u3z., mepepadb. u Jom. —
MockBa : WzmarensctBo IOpaiit, 2023.— 447 c.— (Ilpodeccuonansnoe oOpa3oBaHHE). —

ISBN 978-5-534-13405-6. — TexkcT : anekrpoHHslil / O0pa3oBarenbHas maardopma FOpaiit [caiit).

— URL: https://urait.ru/bcode/511549 .
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Hnmepnem —pecypchwi:

5

10

11

12

13

14

15

16

Best anemenTtapHas maremaruka: CpenHsisi MaTeMaTHyecKas MHTEpPHET-LIKoNa— Pexum

nocryma: http:/www.bymath.net

lNazera «Martematuka» WM3natensckoro noma «llepBoe centsiOps» — Pexum mocrymna:

http://mat.1september.ru

3amaun 1O TEOMETpUHU: HWH(POPMALMOHHO-TIONCKOBash cHcTeMa — Pexum pocryna:

http://zadachi.mccme.ru

HNutepner-npoekt «3agaun» — Pexxum goctyna: http:// www.problems.ru

Matemaruka B MOMOIIb HIKOJBHUKY U CTYJIEHTY (TecThl 1o Maremaruke online) — Pexxum

nocrymna: http://www.mathtest.ru

Maremaruueckoe oOpa3oBaHMe: TpOLUIOE W Hacrosuiee. VHTepHeT-OMOiIMoTEeKa o

METOJIMKE IpernojaBaHusl MaTeMaTuku — Pexxum nocryna: http://www.mathedu.ru

Martepuansl o MmaTtematuke B EquHoN Komekuu mu@poBeIX 00pa30BaTeIbHBIX PECYPCOB

— Pexum nocryna: http://school-collection.edu.ru/collection/matematika

MOCKOBCKUI LEHTP HENPEpPhIBHOIO MaTeMaTHYeCKOro oOpa3zoBaHusi — Pexum poctyma:

http://www.mccme.ru

HayuHo-nonymnsipuelii  ¢pu3uko-matemaruyeckuid xypHan «KBant» — Pexum pocryna:

http://www.kvant.info ,http://kvant.mccme.ru

IMopran Allmath.ru — Bcsi mMarematnka B OJZHOM Mecte — PexuMm Jocryma:

http://www.allmath.ru

[Topran  Math.ru:  OubnuoTeka, MeauaTeka, OJUMIIMAIBI,  3aJaud,  HAYyYHbBIE

IOKOJIBL, YYUTCIIbCKAsl, HCTOPpUA MATEMATUKH — Pexxum A0CTyIa: http://www.math.ru

[Ipuknagnas maTemMaTHKa: CIPAaBOYHMK MaTeMaTHYECKUX (HOpPMyJI, MPUMEPHI U 3aJaud C

pemenusaMu — PesxxuMm goctyna: http:/www.pm298.ru
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4 KOHTPOJIb 1 OIIEHKA PE3YJIbBTATOB OCBOEHUA JTUCIHUIIJIMHBI

KOHTPO.JIb H OI[EHKA PE3YJIbTATOB OCBOEHHS YYEFHOH JHCIIHII/THHbI
«EH.01 3JIEMEHTbI BBICIHIEH MATEMATHKH»

Peszyromamut 00yuenusn

Kpumepuu oyenku

Dopmul u memoowt
OUeHKU

HepeueHb 3HCZHZ/[ZZ, oceaueaemblx
6 pamkKax ducuunﬂuﬂbzs

° OCHOBbI MaTeMaTU4YeCcKoro
aHanu3a, AMHenHou anrebpbl U
aHaAUTUYeCKoi reomeTpumn

. OcHosBbl
anddepeHUnanbHoro n

WMHTEerpasbHOro NcYMcNeHuns
] OcHosBbl Teopuun

KOMMNAEKCHbIX Yncen

Hepequb ijeHud, oceaueaemvlx
6 pamkKax c)ucuunﬂqul:

. BbINOAHATL ONepauum Hag,
MaTPULAMM U peLlaTb CUCTEMbI
JNINHENHbIX YPaBHEHUM

o PelwaTb 3a4aun, UCNoNb3ya
YPaBHEHUSA NPAMbIX U KPUBbIX
BTOPOro nopsAKa Ha NJ0CKOCTH

. MpUMeHATb MeToAbl
anddepeHLManbHOro n
WHTErpasabHOro UcYMcneHus

] Pewatb
andodepeHLmanbHble ypaBHeHUA

° [MTonb3oBaTbCcA MOHATUAMMU
TeOpVIVI KOMNAEKCHbIX Ynucen

«OTIUYHOY - TEOPETUUECKOE
CoZIep)KaHHe Kypca OCBOCHO MOJHOCTBIO,
0e3 nmpobesoB, yMeHuUs: CPOPMUPOBAHBIL,
BCE MPETyCMOTPEHHBIC TPOTrPaMMOit
yueOHbIC 3a1aHHsI BBIIIOIHCHBI, KAUYECTBO
UX BBITIOJIHCHUSI OLICHEHO BBICOKO.

«XO0pOoI1I0» - TEOPETUUECKOE
coJiepKaHue Kypca OCBOCHO TIOTHOCTHIO,
0e3 mpo0OesoB, HEKOTOPbIE YMEHHSI
chopMHUpOBaHBI HEJJOCTATOYHO, BCE
[IPEAYCMOTPEHHBIE IIPOrPaMMOil
y‘le6HBIe 3aJaHHus BBITIOJTHCHBI,
HEKOTOPLIC BUbL 3a,I[aHI/II71 BBIITOJTHEHBI C
OIMOKaMH.

«Y,Z[OBJ'ICTBOpI/ITeJ'ILHO» - TCOPETUIECKOE
cozepKaHue Kypca OCBOCHO YaCTHYIHO,
HO MPOOEIBI He HOCAT CYIIECTBEHHOTO
XapakTepa, He0OOXOANMbIE YMEHUS
paboTHI C OCBOCHHBIM MaTepHUajIoM B
OCHOBHOM C(HhOpMHUPOBAHBI,
OOJBIIMHCTBO MPEyCMOTPEHHBIX
mporpaMmmoii 00ydeHust yaeOHbIX
3aILaHPIﬁ BBITTIOJIHECHO, HCKOTOPBIC U3
BBIIIOJTHCHHBIX 3aZ[aHI/Iﬁ COACPIKAT
OIINOKHU.

«HeynoBneTBOpUTENBHOY -
TEOPETUIECKOe COJIepKaHne Kypca He
OCBOEHO, HEOOXOIUMbIE YMEHHUS HE
c(hOpMHUPOBaHBI, BHITTOIIHEHHBIE
y4eOHbIE 3aJIaHUsI COIEPKAT IPyOBIe
OIIMOKHU.

. Komnerorepnoe
TECTUPOBAHUE Ha
3HAaHUC TCPMUHOJIOTUN
110 TEME;

TectupoBanue

. KonTposnbhas
pabora ....
.

CamocrosTenbH
as pabora.
. 3ammra
pedepara....
. CemuHap
. 3amura
KypCcOBO#1 pabOThI
(mpoekra)
. Brinosnnenue
MPOEKTA;
. Habmronenue 3a
BBITMIOJTHEHHEM
PAKTUIECKOTO
3a/laHusl.
(1esITeNbHOCTHIO
CTYyJICHTA)
. Orenka
BBITIOJTHEHUS
MIPAKTUIECKOTO
3amanus(padoThl)
. IToaroroBka u
BBICTYIUICHHE C
JTOKJIAZIOM,
COOOIIEHUEM,
MpEe3EHTALMEN. . .
. Pemenue
CUTYallMOHHOMN
3a/a4y. ...
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