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1. OEJIM 1 3ATAYHN OCBOEHUSA JUCHUITJINHBI

eab ocBOeHUsI AMCUMIIIMHBI:

— (opMHupOBaHUE MPENCTAaBICHUM O MaTeMAaTUKE KaK YHHMBEPCAIbHOM SI3BbIKE
HAyKH, CpPEJICTBE MOJEITUPOBAHUS SBICHUH W TMPOLECCOB, 00 HIEAX M METoJax
MaTeMaTHKH;

— pa3BUTHE JIOTMYECKOTO MBIIUICHUS, TPOCTPAHCTBEHHOTO BOOOpaKEHUS,
QITOPUTMUYECKON KYyJBTYpbl, KPUTUUYHOCTH MBILIUIEHUS Ha YpPOBHE, HEOOXOAMMOM
g Oyaymed npodecCHOHANbHOM AEATENbHOCTH, JUISl IPOAOJIKEHUs 00pa30BaHus U
camo00pa3oBaHus;

— OBJIQJICHUE MAaTEMaTHUYECKUMH 3HAHUSAMH WU YMEHUSIMH, HEOOXOJUMBIMH B
MOBCETHEBHON JKM3HH, ISl M3YyYEHUS CMEXHBIX €CTECTBEHHO HAYYHBIX TUCIUIUINH
Ha 0a30BOM YPOBHE U TUCLMIUIMH MPOPECCUOHATBHOTO LIUKJIA;

— BOCIIUTaHUE CPEICTBAMU MATEMAaTUKU KyJIbTYyphl JIMYHOCTH, TOHUMAHHUS
3HAYUMOCTH MAT€MaTUKU JJs HAy4YHO-TEXHHYECKOTO TMPOrpecca, OTHOUICHUS K
MaTeMaTHKE KaK YaCTH OOIIEeYEIOBEUECKON KYIbTYPhl YEpEe3 3HAKOMCTBO C HCTOpUEH
pa3BUTUS MAaTEMAaTUKH, 3BOJIIOLUEH MaTeMaTUYECKUX UICH.

OcHoBHbBIE 321241 OCBOCHHS TUCHUIINHBI:

— cHUCTEeMaTH3alusl CBEACHUHW O 4YHUCIaX, W3YYEHHE HOBBIX BHUJOB UHCIIOBBIX
BBIpOKEHUH W (QOpMyJ; COBEpPIICHCTBOBAHHE  NPAKTHUYECKUX  HABBHIKOB U
BBIYHUCITUTEILHOM KYJbTYHI, pacumpenue U COBEpPIIICHCTBOBAHUE
anreOpanyeckoro  ammapara, c(OpMHPOBAaHHOIO B  OCHOBHOW  INIKOJE, €ro
NPUMEHEHHE K PEUICHUI0 MaTeMAaTUYECKUX U HEMaTeMaTHUECKHX 3a7ad;

— pacliupeHue U CUCTeMaTu3alus  OoOmMX  CBeAeHUud o0  (QyHKUHUAX,
MOMOJHEHWE Kjacca U3ydaeMbIX (QYHKIUH, WUTIOCTpalus MIHPOTHl MPUMEHEHUs
GyHKIUI I OMMCAaHHUA M U3YYEHHUs pealbHbIX 3aBUCUMOCTEH;

— HU3y4YeHHE CBOWCTB MPOCTPAHCTBEHHBIX Te€d, (OopMHpOBaHHE YMEHUS
MPUMEHSTH MOJTyYeHHbIC 3HAHUS JJIsl pEIICHUS MTPAKTUIECKHUX 3a]1a4;

— pas3BUTHE MpeICTaBICHUMA 0 BEPOSITHOCTHO-CTATUCTHUECKUX
3aKOHOMEPHOCTSIX B OKpY>KaroIeM MUpE, COBEpPIIICHCTBOBAHNE
WHTEIJICKTYallbHBIX W PEUYEBBIX YMEHHWH MmyTeM oOOTalleHUs] MaTeMaTHIeCKOTO
A3bIKa, PA3BUTHUE JIOTHYECKOTO MBIIICHUS;

— 3HAKOMCTBO C OCHOBHBIMHU UJAESIMH U METOJIaMU MaTEMAaTUYECKOTO aHaJIN3a.

PesynbraTom ocBoeHus qucuumuinabl «I1/].01 MatemaTtukay o0ydaronuMucs mo
cneuuansHocTy 13.02.11. DkeruyaTaius 1 00CIy>KUBaHUE JIEKTPUIECKOTO U
AIEKTPOMEXAHUYECKOTO 000pyI0BaHus ( IO OTpACIISIM)

SIBJIIETCSI OBJIaJIEHUE OCHOBHBIM BHUJIOM TipodeccronanbHou nesarensHoct (BIT) u
COOTBETCTBYIOIIMMH KOMIETECHIIUSMU.



2.MECTO JUCHMILIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM
ITPOT'PAMMBbI

JucnnmummHa «MaTeMaTukay HaXOAUTCS B TPOPIILHON YaCTH IIUKJIA TACIUTLTAH
y4eOHOro IJIaHa.

JucuuminHa uzydaercs Ha kypce B 1,2 cemecTtpe (ouHoe oOydeHue); Ha 1 Kypce
(3aouHOe oOy4ueHwme, 6aza 9 KIaccon).

2. IIEPEYEHD IIVTAHUPYEMBIX PE3YJIbTATOB OBYUYEHMUS 110
JUCHUIIIMHE, COOTHECEHHBIX C IINTAHUPYEMBIMUA
PE3YJIbTATAMU OCBOEHUSA OBPA30BATEJbHOMU ITPOI'PAMMBbI

B pPE3yJbTaTC OCBOCHUA JHCHHUIIIMHBI O6y‘—I&IOH.[HﬁCfI JOJDKCH OBJIaACTH
YMCHHAMU N 3HAHUSAMUA B TCIIAX HpI/IO6pCTCHI/I$I cleayrommux KOMHCTGHHHﬁZ

Ilnanupyembie pe3yabTaThl

HaumMmeHoBaHHe KOMIIETEeHIMH
OﬁyquI/Iﬂ Mo JTUCIMIIINHE,

KOII (HJIaanyeMme PE3YJIAbTATBI OCBOCHUS

XapaKTepHu3yIoLue 3Tambl

(popMupoBaHUA KOMIIETEHNH

O0mue KOMIEeTeHINHA B o0JacTH 3HAHMSA ¥ IOHUMAHUSA

Bribupars crocoOsl penreHus 3a1ad NpodheccHOHATBHOM (A)

OK 01 | nesrenbroCTH, PUMEHHUTENLHO K PasIMuHBIM | oo

K . v
KomTereTam - CBOMCTBA apu(PMETUYECKOTO KOPHS




HaTypaJbHOM CTETICHU;

- CBOWCTBA CTEIECHH C PAIUOHATBHBIM
noKazareseM;

- CBOMCTBA JIOTapU(MOB H OCHOBHOE
JIOTapU(PMHUECKOE TOKIECTBO;

- OCHOBHBIC TPUTOHOMETPUUCCKUE
bopMyIIBI;

- TaOJIMILY TPOU3BOIHBIX JIEMEHTAPHBIX
bynxuni;

- Ta0JIUIlY HEOTPEICIICHHBIX
HUHTETPAaJIOB;

- AKCHOMBI

CTEpEOMETPUH, OCHOBHBIC TIOHATHS U
YMETb IPUMEHSITh UX MTPU

pelIeHUH 3ajay.

yMeThb:
-BBIMIOJIHATH apU(PMETHUECKUE ACHCTBUS
C YHCIIaMH;

-HaXOJIUTh 3HAYEHUsI KOPHS, CTETICHH,
norapudma;

-peniath ypaBHEHUS MTOKa3aTelbHbIE,
JorapupMHIECKHe,
TPUTOHOMETPHYECKHE;

-pfiiaTh HCPABCHCTBA IMOKA3aTCIILHEIC,
norapudmuueckue;

-HaXOAUTh IIPOU3BOIHYIO;

-IPUMEHSATH MPOU3BOIHYIO K
MCCIIEI0BAHUIO (DYHKIIHNH;

-BBIYMCIIUTH UHTETPAIIBI;

-HaXO0JUTh 00BEMEI TEI U UX
COCTaBJIAIOLINX




4. OFBEM JUCHUIIJINHBI B 3BAUETHBIX EIMHULIAX C
YKA3AHUEM KOJIUYECTBA YACOB, BBI/IEJIEHHBIX HA
KOHTAKTHYIO PABOTY OBYYAIOLHIUXCA C
IMPENOJJABATEJIEM (IIO BUJIAM YUEBHBIX 3AHATUI) U HA
CAMOCTOSATEJIBHYIO PABOTY OBYUAIOIIIUXCS
OO6m1ast TPyI0€MKOCTh JUCIUIIIMHBI cocTaBisieT 218 yaca

4.1. O0beM TUCHUILIMHBI X BUbI Y4eOHOH padoThI:

4.1.1. Ounas ¢opma odyuenusi: Cemectp —1,2, Bun oruetHocTH — 1,2 —cemecTp-

3K3aMCH.
. OO0ObeM yacoB
Bun yuebrtoii padorst Bcero 1 cemectp | 2 cemecTp
OO0masi Tpy10€eMKOCTb 1M CHUIIITUHBI 246 102 144
Oobs3aTesqibHAs yueOHAs HATPY3Ka (Bcero) 240 126 118
B TOM YHCIIE:
Jlexmum (JI) 102 50 52
[Tpaktuyeckue 3ansatus (I13) 142 76 66
I[MATT 6 - 6




4.1.2 3aounas ¢popma 00yueHus:

baza 9 knaccoB: 1kypc, BUJ OTYETHOCTU - 1KypC -UTOrOBBIE€ MUCHM. KOHTP. pad.;

Ixypc- sk3ameH

Buj yueOHoi1 padoThI

O0BeM yacoB

Bcero 1 xkypc
OO0mast Tpy10eMKOCTh M CUMILIHHBI 246 246
Oobs3aTenbHasi yueOHasi HATpPYy3Ka (Bcero) 14 14
B TOM YHCJIE:
Jlexmuu (JI) 10 10
[Ipaktuueckue 3ausatus (I113) 4 4
CamocrosiTejibHas padoTa: 226 226
ITATT 6 6




5. COJEPXXAHUE YUYEBHOM JIMCLIUITJIMHBI

5.1. CopepxkaHue TMCHUILIMHBI, CTPYKTYPHPOBAHHOE 110 TEMaM €

YKa3aHue€M OTBCACHHOI'0O HA HUX KOJINYECTBA YaCoB

¥ BUJOB Y4eOHBIX 3aHATHIL:
5.1.1 Ouynas ¢popma 00y4eHHs:

HaumenoBaHnue pa3aeios
JUCHUMIIVIMHBI U TEM

Conep:xxaHue y4eOHOT0 MaTepHaJia, JabopaTopHble padoThHI U
NMpaKTHYeCKUe 3aHATHSI, CAMOCTOSATEIbHAS padoTa
o0yvammmuxcs, KypcoBasi padoT (IpoeKT) (ecu

O0BeM yacoB

npeoycmMompensl)

1 2 3
MaTteMaTHuKa 246
HauMeHoBaHue Copaep:xanue yueOHOT0 MaTepuaJia
pa3aesioB U TeM

Tema 1.1 Henp u 3a7a4i MATEMATUKU IPU OCBOCHHUH CIIELIUAJILHOCTH.
Lestb ¥ 3aaun tIHucna u BLIqI/IcgeHI/m ; 2
HCTBUS r NYCCKUMU SIMU, CTCTICHSIMH MYJIBI
MATEMaTHUKHU IIPU OCBOCHUH Aeiic ¢ anreopaiicc /PO » crene > opmyn
COKPAaILIEHHOTO YMHOXEHHUsI
crenuaibHoCcTU. YHcna u
[TpakTHyeckoe 3aHsTHE
BEIMHCIICHHA JeiicTBus ¢ anredpandeckuMu ApOOSIMH, CTENEHIMH, (OPMYJIbI 2
COKpPAaILIEHHOTO YMHOXEHHUsI
[Ipoctrie HTBHI, CII bl BBIYHCIICHUH
Tema 1.2. ITpoueHTHBIE POCTBIC IIPOLICHTEI, C1I0COG cne 2
AnrebpandecKrie BRIPaKEHHS
BBIYMCIICHUA
[IpakTudeckoe 3aHATHE
Anrebpanyeckue
Brranciienne mponeHToB, anredpandeckue BRIPaKeHHS 2
BBIPAXXKECHUS
[IporieHTHBIE BRIYHCIEHHS B TPO(ECCHOHANBHBIX 3aa9aX.
Tema 1.3. IpOLEHTHBIE | Pemrenue YpaBHEHHUS C OJTHON HEM3BECTHOM.
BBIYHCJICHHU B Pemienue cucteM IByX ypaBHEHHH C JBYMs HEM3BECTHBIMU 2
po(decCUOHATBHBIX
3amadax. JIunelinele
ypaBHeHUs. CUCTEMBI [IpakTudeckoe 3aHATHE
JIMHEHHBIX YPABHEHHHA. Pewmenne ypaBHeHHs ¢ OJTHOM HEU3BECTHOM. 2
Perrenune cucteM AByX ypaBHEHHH C TBYMsI HEH3BECTHBIMU
[IpakTudeckoe 3aHATHE
Brrauciienust u npeoOpazoBaHus
Tema 1.4. Pemenune 3amau peoop 2
N YpaBHeHus 1 HepaBeHCTBa. [ eoMeTpust Ha TuiockocTH Cuctema
BxoaHol KOHTPOJIB .
JIMHEHHBIX HEPABEHCTB.
KonTponbnas pabota 2
[TpeaMer cTepeoMeTpHH . OCHOBHBIE TOHSATHS
AKCHOMBI CTEpEOMETPHUHI 2
Tema 2.1. ocHOBHEIE OCHOBHBIE TIPOCTPAHCTBEHHbBIE PUTYPBI
MIOHATHUS cTepeoMeTpun | IIpakTudeckoe 3anarue
AKCHOMBI CTepEOMETPHUHU 4
OCHOBHBIE IPOCTPAHCTBEHHBIC (YUTYPBI
[MTapannensHOCT NPsAMOI U IIOCKOCTH. OnpeiesieHne, NpU3HaK.
CaoiicTBa 2
Tema 2.2. [TapannensHOCTb ©
MPSIMBIX, TIPSIMOM U
p » 1P . | Ilpaktuueckoe 3aHaTHE
TITOCKOCTH, INTIOCKOCTCH | CpojicrRa 06beMHBIX ¢buryp 4
[TocTpoenue ceuenuit
[TeprieHAMKYIAPHOCTH PSAMBIX
Tema 2.3. PHCHIKYTIAP p ’ . 2
TIPU3HAK NEPIEHINKYISPHOCTH TIIOCKOCTEN
IlepnenaAuKyISIPHOCTh
Ilpakmuueckue 3anamun: 4

MPSIMBIX, OPSIMOU U
IJIOCKOCTH, TUIOCKOCTEN

IIpu3HaK nepreHIuKyISIPHOCTH IUIOCKOCTEN
MpU3HAK NEPHEHANKYISIPHOCTH NPAMON M TUIOCKOCTH




Tewma 2.4. IlepneHauKymnsp
Y HaKJIOHHAast
Teopema o Tpex
NEePIEHINKYIISIpax

[lepnenaukynsp u HaKJIOHHAS
Teopema 0 Tpex NepreHIuKyJIsIpax. Yol MEexXI1y
TJIOCKOCTSIMU

IIpaxkmuueckoe 3anamue
Teopema o Tpex NepneHANKYIsIpax. Yol MexIy
IUIOCKOCTSIMU

Tema 2.5. KoopauHaTs! 1
BEKTOPBI B TIPOCTPAHCTBE

JlexapTOBBI KOOPAMHATEI B IPOCTpaHCTBE. BEKTOPHI B
MPOCTPAHCTBE

Ilpakmuueckoe 3anamue
CrnoxeHre 1 BEIYUTaHNE BEeKTOPOB. [IpocTeiimie 3amaun B
KOOpAMHATax

Tema 2.6.
[IpsiMble ¥ MIOCKOCTH B
MPAKTHYECKUX 3a1a49ax

BzaumHuoe PacCMoJI0KCHHUC MPAMBIX B IPOCTPAHCTBE
HapaJ'IJ'ICJ'II)HOCTL HpﬂMOfI " IMJIOCKOCTHU

HpakmulteCKoe 3anamue
Pemienue MPAKTUKO- OPUCHTUPOBAHHBIX 3a1a4

Tema 2.7. Pemenue 3amad.
IIpsiMBIE U IIIIOCKOCTH,
KOOPAHUHATHI U BEKTOPHI B
MPOCTPAHCTBE

Hpakmuuecxoe 3aHaAmue

Pemenne 3amgad.

IIpsiMBIE U IIIOCKOCTU, KOOPIMHATHI U BEKTOPHI B
MIPOCTPAHCTBE

Tema 2.8. CremneHs ¢

CrereHs ¢ panrOHAJIbHBIM MOKA3aTCIICM. CBOMCTBO CTCIICHHU.

palMOHAIBHBIM
MoKas3aTejieM
Tema 2.9. CteneHb ¢ CreneHp ¢ IeHCTBUTEIBHBIM IIOKA3aTEIICM.
JIEHCTBUTEIIHLHBIM IlIpakmuueckoe 3anamue
MOKa3aTeyIeM. «[IpumeHeHnn CBOMCTB apr(PMETHIECKOTO KOPHS U CTETIEHU
C IE€MCTBUTEIbLHBIM ITOKa3aTeIeM)
Pasien 3 Crenenu u kopHu. CTeneHHasi, noKa3arejbHas U

Jorapupmuyeckas GyHKumMs

Copep:xanue

Tema 3.1. CreneHnas
(hyHKIIHS ee CBOMCTBA.
IIpeoOpazoBanus
BBIPpQXCHHUN C KOPHSIMH TI-
CTENEHHU

[lonsTue KOPHA II-CTCIICHU U3 ,I[CﬁCTBHTeJ'IBHOFO qucia
CrerneHnas (I)yHKL[I/IH, IIoKa3aTejib CTCIICHU YE€THOC M HCYCTHOC
HATypaJIbHOC YHUCJIO..

Hpakmuqea(oe 3anamue
ITokasaTens CTeNeH! IT0J0KUTEILHOE H OTpHULATCIBHOC YUCIIO0

Tema 3.2 cBoiicTBa
CTETICHHU C PAIMOHAIbHBIM
U IENCTBUTEIBHBIM

[lousaTue crenenu ¢ pallMOHAJIBHBIM ITOKA3aTCJICM

IIpakmuueckoe 3anamue
CreneHHbIe QYHKINH, UX CBOICcTBa U rpaduku. CTeneHs ¢
paLMOHAIBHBIM ITOKa3aTeIeM

MOKa3aTejIeM
UpparmonanpHble ypaBHEHUS. MeTObI pelIeHus
Tema 3.3.
prauHOHaanLIe Hpakmuuecmte 3AHAMUA
ypaBHEHUS

MGTO,Z[ BO3BCJCHUS B HATYPAJIbHYIO CTCIICHb 00eunx yacrei
YpaBHCHUA.

Tewma 3.4. [loka3zatenpHas
(GyHKIHSA, ee CBOWCTBA
[okazaTenbHbIe ypaBHEHUS U
HepaBeHCTBa

[TokazarenpHast QyHKIHS, CTENIEHD C TPOU3BOIBHBIM
JIEMCTBUTENHHBIM ITOKa3aTEJIeM, CBOMCTBA MOKA3aTEIbHOMN
dbynkuu. [IpeobpazoBaHue MOKA3aTEIbHBIX BBIPAKCHHM.
CBoiicTBa IOKa3aTeNbHON QYHKIINU

Hpaxmuuecxue 3anamus
Iloka3aTenpHas q)yHKIII/ISI, CTCIICHb C IPON3BOJIbHBIM
I[CﬁCTBHTGHLHBIM IIOKa3aTeCJIEM, Iloxa3aTenbHOE YpaBHCHHUC.




Meron ypaBHMBaHUs MoKa3aTenei. MeTo BBeIeHHUs HOBOM
nepeMeHHON. MeToIbl penieHns MOKa3aTeIbHBIX HEPABEHCTB.

Tewma 3.5. Jlorapudm uncna
CaoiicTBa noraprpmoB

Jlorapudwm uucia, coiicTa orapudma, JorapuGMupoBaHue

IIpakmuueckue 3auamusn
CgoiicTBa norapu(MoB, JOrapru(M MPOU3BEACHUS, JTOTaApUPM
YaCTHOTO, JIOTapru(M CTEHCHH

Tewma 3.6. Jlorapudmuaeckas
(yHKIM, ee cBOicTBa U
rpaduxk. Jlorapudpmuueckue
ypaBHEHHS U HEPABEHCTBA.

Jlorapudmmueckas gyaxmus. CBoiicTBa U rpaduK
norapudmrdeckort pyHkuuu Jlorapupmmdeckue ypaBHESHHUS U
HEePaBeHCTBA

Ilpakmuueckue 3anamuza Jlorapupmrraeckas pynkmst. CBoiicTa
U rpaduK JorapupMUIecKor GyHKIMN

Jlorapudpmudeckoe ypaBHeHHe. MeTObI pelIeHUs
JlorapugmupoBanue. [loTeHMpoBanue.

Jlorapugpmudeckoe HepaBEHCTBO

Tema 3.7. Jlorapudmer B
NPHUPOJE U TEXHUKE

[Mpumenenne norapudma. Jlorapudmuyeckas cnmpans B pupoe

Tema 3.8. Pemrenue 3amau
CreneHHas, MOKa3aTeIbHAS U
morapudmmdeckast QyHKITHS

IpakTnyeckue 3aHATHA
Pemrenue 3amau
CreneHHas, MoKa3aTeIbHas U JorapudMudeckas GyHKINS

KontponpHas pabora

OcHoBbI TpUroHOMeTpuM TpHUroHOMeTpHYeCKHe YPABHEHHUS U

Paznen 4

yskumnu
Tema 4.1. Paguannas Mepa yrna. @yHKIHA YHCIOBOTO apryMEHTA.
TpuronoMmerpuyeckne OmnpeneneHusi TPHTOHOMETPUIECKUX (PYHKINH

(hyHKITNH TIPON3BOIBHOTO
yIJia, gucia

I[IpakTHyeckue 3aHATUS
3HaKU TPUTOHOMETPUUECKHUX (PYHKIUH

Tema 4.2.0cHOBHBIE

OCHOBHBIE TPUTOHOMETPHUYECKHUE TOXKAECTBA
[TpeoOpa3oBaHusi TPUTOHOMETPUYECKUX BBIPAKEHHUN

TPUTOHOMETPUYUECKHE
IIpakTuyeckne 3aHATUS
TOXK/IECTBA
OCHOBHBIE TPUI'OHOMETPUYECKUE TOXKIECTBA
[TpeoOpazoBaHusi TPUTOHOMETPHYECKUX BBIPAKESHHIA
Tema4.3. CBoiicTBa ¥ rpa) KM TPUTOHOMETPHYECKUX PYHKIIMH
Tpuronomerpuueckue IIpakTnueckoe 3aHATHE
(yHKIIMH X CBOWCTBA U ITocTpoenne u npeobpazoBaHus rpaduKOB TPUTOHOMETPHUECKUX
rpadukn ¢yHKIMHA
OOpaTHbIe TpUroHOMETpHYECKHe (PYHKINH NX CBOMCTBA 1
Tema4.4. O0paTHEIC P p P by
rpaduKu
TPUTOHOMETPUUECKHE
Ilpaxkmuueckoe 3anamue
dhyHKIIH .
OO0parHble TpUroHOMeTpHUYecKre (PYHKINMHM UX CBOHCTBA M TpaduKu
TpuronoMmeTpryeckre ypaBHEHHs 1 HEPAaBEHCTBA.
Tema4.5. Croco0bl peneHus TPUrOHOMETPHUECKUX ypaBHEHUH
Tpuronomerpuueckne IIpakTuyeckoe 3aHATHE

YPaBHEHHUs U HEPABEHCTBA

Crioco0b! peneHus! TPUTOHOMETPHYECKUX ypaBHEHUH
IIpocrelimye TPUrOHOMETPUYECKHUE HEPABEHCTBA

Tema 4.6. IIpakTHyeckoe 3aHATHE
Pemenue 3amau. OcHoBel | Pemenue 3amau. OCHOBBI TPUTOHOMETPHUH. TPUTOHOMETpHUYECKHE
TPUTOHOMETPHUH. byHKIHH
TpuroHomerpuueckue
dhyHKIMH Kontponpnas pabora
Pasznean 5 MHOrorpaHHUKH U TeJIa BpalleHUs

Conep:xxanue

Tema 5.1. IlonsgTue
MHororpanauka. [Ipuzma.
ITupamuna u ux ceyeHus

[MoHsATHE MHOTOTpaHHHWKA, BEPIIUHBI, peOpa, TpaHu
MHOTOrpaHHHKa. Pa3Beprka. [Ipu3ma, miupamuia u UX JIEMEHTHL.
0O0beM, 6okoBas MoBepxHOCTh. O0BEeM, OOKOBAst TOBEPXHOCTB.

IIpakTHyeckoe 3aHATHE
[Tpu3ma, nupamusa 1 ux neMenTsl. O6beM, OOKoBast




TMOBCPXHOCTb. O6’I>CM, OokoBas TTOBECPXHOCTb.

Tema 5.2. [IpaBunbHele
MHOTOTPAaHHHKH B KHU3HU

[Tnouiaap MOBEpXHOCTH MHOTOTPAHHUKOB. BhIUKciieHNE 271IEMEHTOB
MIPOCTPAHCTBEHHBIX QUTYD

IIpakTnueckoe 3ansiTUe
Brruncnenue 31eMEHTOB IPOCTPAHCTBEHHBIX (PUTYD

Tema 5.3. Tena BpalueHusl.
Hununap. Konyc, map u ux

Temna Bpamenus. Llmmmaap. Konyc, map u ux ceuenus. O0xoBas
MOBEPXHOCTh. Pa3zBepTka.

IIpakTnueckoe 3aHaATHE

CEYCHHUS. Temna Bpamenus. Llmmaap. Konyc, map u ux cedyeHus. 60KoBas
MIOBEPXHOCTh. PazBepTka.
OO0BEMBI U IUIOMIALH [TOBEPXHOCTEHN TEI

Tema 5.4. i

OO0BEMBI 1 IUIOMIALN
MOBEPXHOCTEH TeI

IIpakTnuyeckoe 3aHsiTHE
Pewenue 3agau no temam: «Ilpuszmay, «llupamuga», «unuaapy,
«Konycy, «Illap»

Tema 5.5. IlonsaTe 0 CUMMETPUM B IPOCTPAHCTBE
IIpumepsl cuMMeTpHii B [Tpumeps! cumMMeTpHii B mpodeccun
npodeccuu
IIpakTuueckoe 3aHsATHE
Tema 5.6. b

Pemenue 3anay.
MHOrorpaHHuKY U Tena
BpaIlCHAS

OO6beMBI U IO U TOBEPXHOCTH MHOTOTPAaHHUKOB U Tell
BpalllCHUs

KonTponpHas pabora

Paznen 6

IIpoun3BoHas u nepBoodpasHast PyHKIUHN

Copep:xanue

Tema 6.1. [Tonsitue
MIPOU3BOHOM
[IpaBuna
muddepeHnIrpoBaHAS

Ompexenenne npousBoaHoit [IpaBuna quddepeHunpoBaHus.
[TpousBoaHast cyMMBbI, IPOM3BeEHHs U YacTHOTO. [Ipon3BoaHas
CIIOKHOW (DYHKIIHH.

IIpakTnyeckoe 3aHsiTHe
IMpasuna nuddpepernunposanus. [IponsBoxHas CyMMBI,
MPOM3BEACHUS ¥ yacTHOTO. IIpon3BogHas cloKHON (QYHKIIHH.

Tema 6.2. IlorsaTue o
HETPEPHIBHOCTH (HYHKIIUH.
Merton uHTEpBaoOB

[onsarue o HenpepsiBHOCTH pyHKINH. CBOMCTBA HETIPEPHIBHOM
¢$yHKIME MeToa MHTEPBaJIOB

IIpakTHyeckoe 3aHsiTHE
AJNTOpUTM pelIeHHs] HepaBeHCTB METOI0M HHTEPBAJIOB

Tema 6.3. 'eomeTprueckuii T
(uzrueckuii CMBICT
npousBogHOM. [TponsBogHast
CIIOKHOH (QYHKITHH.

[MpousBonHas CiI0XKHOM HyHKIUH

Yr10Bo# KOAPGHUIMEHT NPSIMOA. YTOJI MEXIY HMPAMOU U OCBIO OX.
KacatenpHas k rpaduKy QyHKIIMH, TEOMETPUIECKUI CMBICT
IIPOU3BOJHOH.

IIpakTHyeckoe 3aHATHE

YT0Bo#t KOA(pGUIHEHT MPSIMON. YTOI MEXIY IPSIMOU M OCBIO OX.
KacarenpHast kK rpaduKy QyHKINH, T€OMETPHUUECKHN CMBICI
MIPOU3BOJHOM. .

Tema 6.4. MOHOTOHHOCTH
¢bynkimn. Touky sKCTpeMyma

JocratodHoe yciaoBre Bo3pacTaHUe (QYHKIHH, IIPOMEKYTKH
MOHOTOHHOCTH. 3HaKu npou3BogHol Touku makcumyma. Touku
MuHIMYyMa. Toukn skcTpeMyMa. Kpurndeckas Touka

[IpakTnyeckoe 3aHsiTHE

JocraTouHoe yciioBHe Bo3pacTaHie QYHKIMH, MPOMEXYTKA
MOHOTOHHOCTH. 3HaKH Npon3BoaAHON. Touku Mmakcumyma. Touku
MuHEMyMa. Touku sxcTpemyma. Kputndeckast Touka

Tema 6.5. UccnenoBanne
(hyHKIMK ¥ TOCTPOCHHE
rpadpuKoB

HccnenoBanne GpyHKINY HAa MOHOTOHHOCTD U IOCTPOCHHE
rpauKoB

IIpakTHyeckoe 3aHATHE
UccnenoBanue GpyHKIIMM HA MOHOTOHHOCTD U TIOCTPOCHUE
rpauKoB

Tema 6.6. Hanbomnbiiee u
HauMeHbIIIee 3HAUYCHUE
dbyHKIIH

Haxoxxnenne HanGompmiero 1 HanMeHbIero 3HaueHus QyHKINN

IIpakTHyeckoe 3aHATHE
Haxoxnenne Hanbosnplero 1 HamMeHbIIEro 3HaUCHNS PYHKIINH.
ITocTpoenue rpapukoB

Tema 6.7.
Haxoxxenne onTHMaabHOIO
pe3ysbTarta ¢ MOMOILBIO

IIpakTHyeckoe 3aHsATHE
HawnGospmrero n HauMeHbIero 3HaueHUs QyHKINU




HpOH3BO,HHOﬁ B IMPAKTUYCCKUX]

3ajadax
Tena 6.8 [Tonstue IMeprooOpasznas Gpynkunu. [IpaBuna HaxX0KICHHUSI 4
- IEPBOOOPA3HBIX
ITepBooOpasHas GyHKINH.
IIpakTnueckoe 3aHsiTHE
IIpaBuna HaxoXAEHUS
[IpaBmia HaxOKICHUS TIEPBOOOPA3HBIX 4
MIepPBOOOPAZHBIX .
Tabnma 3HaYeHMH TepBOOOPA3HBIX
3aga4un IPUBOAAIINE K MIOHATHIO OMPEACICHHOTO HHTETPAa. 2
Tema 6.9. I'eomeTprueckuii u pU3NIECKUI CMBICI ONPEICICHHOI0 HHTETpasia
IInomans kpuBonunerHo | IpakTudyeckoe 3aHATHE
Tpanenun. ®opmyna Pemmenne 3a1a4 Ha TpUMEHEHHE HHTETPAIA TSI BEIYUCICHHS 2
Hyrorona- JleiiOHuna. (pU3MUECKHUX BEIWYHH U IUIOIIaneH
KonTpoabsnast pabora 2
I'naBa 7 DjieMeHTHI TEOPHH BEePOSITHOCTH M MATEMATHYECKOii CTATHCTHKH
Tema 7.1 CoObITHE, BEpOSTHOCTH COOBITHS. CIIOKEHHE U YMHOXKECHHUE 4
) BEPOSITHOCTEM
CoObITHE, BEPOSITHOCTD
CamocrosTelbHas padoTa 00y4aloHXCs
coObITust. CnoxxeHue u
.. | CobObITHE, BepoSTHOCTH COOBITHS. CII0KEHHE U YMHOKEHHE 6
YMHO>KEHUE BEpOATHOCTEH .
BEpOSATHOCTEH
Tema 7.2. CamocTosiTe/ibHasi padoTa 00y4arouuxcs
BepostHoCcTh B OTHOCHUTEJbHAS YacTOTa COOBITHS, CBOWCTBO €€ YCTOMYMBOCTH 4
podeCCHOHANBHBIX 33/1a4ax
IToaroToBKa K NTOTOBOMY TECTHPOBAHHIO 4
JK3aMeH 6

246 yacoB




5.2. Conep:xanne 00y4eHUs1 AUCHHUIIINHBI
3aouHoe o0yueHue

HaunmeHoBaHMe pa3esioB
OUCHMITUHBI M TeM

Conep:xanue y4eOHOr0 MaTepHaJia, JIa00paTOPHbIe padoThI
U NPaKTHYeCKHe 3aHsATHs, CAMOCTOsITe]IbHasi padoTa
o0yuamomuxcs, KypcoBasi padoT (poeKT) (eciu

O0beM yacoB

npeoycmMompeHsi)
1 2 3
MaremaTuka 246
Copaep:xanue
Temal.l. IToBTOpeHnE 1 | Yucnosrle u OyKBeHHBIE BRIPAKCHHA. Y IPOIICHUE )
Kypca 7- 9 knacc BBIpOKEHUH. DJIeMeHTapHbIE (PYHKITUH.
Tewma 2.1. JeiictBurenseie| 3 | Llemble u panuonanpHele uncna. JelcTBUTENbHBIE YHCTA. 2
qucia Apudmernueckuil KOpeHb HaTypaJIbHOM CTENeHN
Tema 3.1. CrenenHas 5 | Crenennas ¢pyHKIUS, TIOKA3aTeNb CTENICHA YETHOE 2
N HEUYETHOE HATYPAJIbHOE YHCIO..
(GyHKIHSI ee CBOWMCTBA U
6 | Ilpakmuueckoe 3ausamue
rpagux [TokazaTenb CTENEHN MOJIOKUTEIBHOE M OTPULIATEIILHOE 2
YHCIIO
7 | Iloka3zarensHas GYHKIHA, CTETIEHb C TIPOU3BOIBHBIM
JIEUCTBUTENBHBIM MMOKa3aTeJIeM, CBOMCTBA MOKa3aTEeIbHOMU 2
Tewma 4.1. [TokazarenbHas (dyHaknmu, rpaduk GYHKIUH, SKCIIOHEHTA
¢dyHKIMA, ee CBOicTBa U 8 | Ipakmuueckue 3anamusn 2
rpaduk [TokazaTenbHas QyHKLUS, CTENEHb C TIPOU3BOJIbHBIM
JIEHCTBUTEIBLHBIM MOKa3aTeJIeM, CBOMCTBA MOKAa3aTEIbHOM
¢dyHkimy, rpaduk QyHKIUH, DKCIIOHEHTA
Tema 5.1. Jlorapudmer 1 | Jlorapudm, ocHOBaHHUE Jorapudma, JorapuGMupoBaHIe 2

CoiicTBa noraprumoB

CamocTosiTeJIbHOE M3yYeHNe Pa3/lesioB U TeM 226 4acoB

Tema 1.2. Anrebpanueckue
BBIPAKCHUS

2 | CranpaptHelii Bug yncia. [loqooHbie wieHbl. DopMyisl
COKpAIIIEeHHOTO YMHOXeHHs. J{eHCTBHSA ¢
anreOpandecKuMHA APOOSIMH

Tewma 1.3. JIuneinsie
ypaBHeHUs. CHCTEMBI
JINHEUHBIX YPaBHEHUM.

3 | Pemenune ypaBHEHHS ¢ OJHON HEU3BECTHOM. .
Pemienue cucteM AByX ypaBHEHHUI ¢ IBYMS
HEH3BECTHBIMU

Tewma 1.4. JIunetineie
HEpaBEHCTBA

4 | Jlunetinsle HepaBeHcTBA. CricTeMa TMHEHHBIX
HEpaBEHCTB.

Tewma 1.5.JIuneiinas
byHKIHS

5 | Aprymenr, nuneitnas Gyunkuus. ['paduk nuHeiHoi
(hyHKIHH.

Tema 1.6. KBanpaTtHsie
KOpHHU

6 | Apudmernueckuii kBaapaTHblii KopeHb. CBOHCTBA KOPHSI.

7 | KBagpaTHbIif KOpEeHb U3 HEOTPUIATEIHHOTO YUCIIA.
HckioueHne NppavoHIbHOCTH M3 3HAMEHAaTels.

Tema 1.7. KBanpaTHusie
YpaBHECHHUS M HEPABEHCTBA

8 | KBanpartHoe ypasHenue. [IpuBeieHHOE KBaipaTHOE
ypaBHeHHe. POpMyIIbl KOPHEH KBapaTHOTO YpaBHEHHUS.
KBasipaTHble HepaBeHCTBA

Tema 1.8. CBoiicTBa u
rpaduky QyHKIUH

9 | O6Guacts onpeneneHus GYHKIMN, MHO)KECTBO 3HAUCHHH.
YeTtHOCTh HEUETHOCTH. Bo3pacranue u yobIBaHue.

Tema 1.9. Ilporpeccun u
CJIOKHBIC ITPOLICHTHI

10 | Yucnosas nocneaoBarenbHOCTb. ApudMeTniecKkas u
reoMeTpHUUECKasi MOCIIe0BaTEIbHOCTh

Hpaxmuuecxue 3anamusn.

11 | 1) Yucnossie OyKBEeHHBIE BEIPAKEHUS. Y TIPOIICHHE
BBIPAKEHUH .
2) Ypasuenus. Cucrems! ypaBHeHuil. HepaBenctaa.

Paznen 2

JleiicTBUTEIbHBIE YHCJIA

Conep:xanue

Tema 2.1. JleificTBUTEIIbHBIC
qucna

1 | Ilenble u panyoHanbHbIE Yucia. JleficTBUTENIbHBIE YHCIIa.
Apudmernyeckuii KOpeHb HaTypaJIbHOM CTENeHN

2 | IIpakmuueckoe 3anamue
JleficTBUTENIbHBIE YKCIIA




Tema 2.2. 3 | beckoHeuHas fecsiTHUHas NepHOANYEcKas ApOOb
4 | Ipakxmuueckoe 3anamue
HppauuoHaneHeie ynciaa "
ppaLOHAIBHBIE YHCNa
Tewma 2.3 .Beckoreyno 5 | Teomerpuueckas nporpeccus. beckoHewHO yOBIBaromas
yOBIBAIOMAs reoMeTpHYIecKas IPorpeccrs. 3HaMeHaTe b IPOTPECCHH.
reOMETPHYCCKas ®dopmyna cyMMBbI OECKOHETHO YOBIBAIOMICH TPOTPECCHH
Nporpeccust
6 | Apudmerndeckunit KOpeHb HATYPAIBHOM CTECTICHH.
Tema 2.4. KBaﬂpaTP}’bII;'I KopeHb. Kybuueckuit kopeHb. V3BrnedeHus
o KOpHS H-# CTEIICHH.
ApudpmeTruecKknii KOpeHb 711
. [pakmuueckoe 3anamue
HaTypaJlbHOM CTCHCHH CpoiicTBa apupMETHIECKOTO KOPHS HATYPaJIbHOI
CTEIICHH
Tewma 2.5. CreneHs ¢ 8 | Cremnens ¢ panmoHaIbHBIM TIOKa3aTeneM. CBOHCTBO
panuoHaAILHBIM CTCIICHH.
II0Ka3aTeyIeM
Tewma 2.6. CtenieHb ¢ 9 | CreneHb ¢ ICHCTBUTEILHBIM MTOKA3aTEIICM.
JIEUCTBUTEIIbHBIM 10 | IIpakmuueckoe 3anamue
IOKAa3aTelIeM. «IIpumMeHeHUN CBOMCTB apu(PMETHIECKOTO KOPHS U
CTEIIEHU C IECTBUTEJIbHBIM MMOKA3aTEIEM»
Pasnean 3 CrenenHasi pyHkuus
Copep:xanue
1 | CrenenHas QyHKIMS, TOKA3aTeNb CTEICHH YETHOE

HCYCTHOC HATYPAJIbHOC YUCJIO..

Tema 3.1. Crenennas
(byHKIUS ee CBOHCTBA U

rpadux

Hpaxmuttecxoe 3anamue
TlokazaTenp CTENEHU MOJOKUTEIBHOE U OTpHUIATCIIBHOC
YUCJIO0

CoiicTBa cTenieHHOW (PYHKIIUH MIPU Pa3THIHBIX
MIOKa3aTeNsIX CTENCHU.

Tewma 3.2 Bzanmuo

Mownotonnsle pyHKIIH. OOpaTUMBIe QYHKIINH, 0OpaTHas
GbyHKIUS, cI0XHBIe QYHKIMH. BHYTpEHHSAS 1 BHEIIHSS
¢GyHKIHN.

oOpaTtHble QPyHKINH

Hpaxmuttecxoe 3aHaAamue
Hpobuo-nuneitnas ¢yakus. CaBur BIOIb
KOOpJIMHATHBIX Ooceil. Beienenue 1enoi yactu

Tema 3.3. PaBHOCUIIBHEBIE
YPaBHECHUS M HEPABEHCTBA

PaBHOCUIIBHOCTh YpaBHEHUI U HEPABEHCTB.
[Ipeobpa3oBaHuii ypaBHCHHI U HEPABESHCTB.

Ilpakmuueckue 3auamus
[IpoBepka kopHeit. OOIIIe METOABI PEIICHHs YPAaBHCHHN
1 HEPABCHCTB M CHCTEM.

Tema 3.4.
HppaumoHanbHble
YpaBHEHUS

WppaunoHaibHble ypaBHEHHUSL.

MeTox Bo3BeieHHS B HATYpPaJIbHYIO CTEIIEHb 00enX
4acTedl ypaBHEHUSI.

10

Hpaxkmuueckue 3anamusn
[locTopoHHME KOPHH B UPPALUOHAIEHOM
ypaBHEHUH

Tewma 3.5 MppanuoHanbHble
HepaBeHcTBa CHCTEMBI
WppalMoHaIbHBIX
HEPABEHCTB

11

UpparmoHanasHble HEPaBEHCTBA U CHCTEMBI
HEpaBeHCTB MeTo/1 BO3BEICHHS B HATYPaIbHYIO
cTereHb obeux yacter ypasHeHus. I[loctoponaue
KOpHH.

12

Hpakmuueckue 3anamus

Cucrembl UppaOHANBHBIX HEpPaBeHCTB. MeTon
BO3BE/ICHUS B HATYPAIBHYIO CTETIEHb 00enX YacTei
ypaBHeHus. [locTOpOHHUE KOpHHU.

13

Hpakmuueckue 3anamus VppanmoHaibHbIE
ypaBHEHUs. MeTO/ BO3BEACHUS B HATYpaIbHYIO
cTeneHb 00eux YacTel ypaBHEHHUSL..

14

Hpaxmuuecxue 3anamusn
[Toctoponnue kopau. MppanronaibHele




HCPAaBCHCTBA U CUCTCMBbI

15

Ilpakmuueckue 3anamus
[TpumeHeHne CBOMCTB CTENIEHHONW (PYHKIIMU TIpH
Pa3IHYIHBIX TOKA3aTENIX

Pasznen 4

Ioka3aTtenbHast pyHKUUSA

Conep:xanue

Tema 4.1. IToka3zaTenbpHas

1

[NokazaTenbHas QyHKUUS, CTENEHb C NPOU3BOJILHBIM
JICUCTBUTENHHBIM TIOKa3aTeleM, CBOWCTBA IOKa3aTeJIbHOM
¢$yHKIMH, rpaduK QYHKIUH, SKCIOHEHTA

¢yHKIM, ee cBOicTBa U 2 | Ipakmuueckue 3auamusn
rpaduk [NokazaTenbHas QyHKIUS, CTENEHb C IPOU3BOJILHBIM
JICUCTBUTENHHBIM TIOKa3aTeNleM, CBOWCTBA IOKa3aTeIbHOM
¢yHKUMN, rpaduK GYHKINH, SKCIOHEHTA
Tema 4.2. [IpeobpazoBanme | 3 | [IpeoOpasoBanue moxasaTeabHBIX BeIpakeHHA. CBOMCTBA
MIOKa3aTEIbHBIX BBIPAXKCHUH MIOKa3aTeIbHON (DYHKIHH.
4 | TlokazarensHOE ypaBHEHHE. MeTox ypaBHUBAHUS
MOKa3aTeeH.
5 Iloka3zarenbHOE ypaBHEHUE. MeToa BBEIEHUS HOBOU
NIEPEMEHHOM.
6 | IIpakmuueckue 3auamusn
Tema 4.3. [lokazarenbHble [Toka3zarenbHble HEpaBeHCTBA. METOBI pEeLLICHUS
YpaBHEHHsI HEpaBEHCTBA MIOKa3aTeIIbHBIX HEPaBEHCTB.
7 | IIpakmuueckue 3auamue
Pemenue cucreM nokasaTellbHbIX YPaBHEHUN U
HEPABEHCTB
9 | Hpakmuueckue 3auamusn

ITpoepounas pabora no teme «IlokazarenpHas
GyHKIHD

Pasznes S Jlorapugmuueckast pynkuus
Conep:xanue
1 | Jlorapudm, ocHoBaHue Jorapudma, JjorapuMupoBaHue
Tema 5.1. Jlorapudmer 2 | Ilpakmuueckue 3auamus
CaoticTBa sioraprdmos CaoticTBa JiorapudmoB, orapudm npousBeneHus,
Jorapu(M 4acTHOTO, JIoTapru(M CTEHEHU
3 €CSITHYHBIE U HAaTypaJlbHbIe Jorapumsl, hopmyia
Tema 5.2. [lecaTuuHbie U A P pudmb1, dopy
riepexo/ia Ot Jiorapudma 1o 0JJHOr0 OCHOBAHHMS K
HaTypaJibHbIE JTIOTapU(PMBEI
sorapu(My 10 JPyroro OCHOBAHUIO.
Tema 5.3 Jlorapudmuueckas | 4 | Jlorapupmuueckas pynknus. ColicTa u rpaduk
(hyHKIHSA, ee CBOWCTBA U sorapupMuIecKoi QyHKIHH
rpaduk 5 | IIpakmuueckue 3anamusa Jlorapupmmdeckast QyHKIHS.
CoiicTBa 1 rpaduk orapudMmudeckoil pyHKIMHI
6 | Jlorapudmuueckoe ypaBuenue. [loreHunpoBanue.
Tema 5.4Jlorapupmudeckue puc P P
ABHCHILS 7 | Ilpakmuueckue 3anamus Jlorapnpmudeckoe
M ypaBHEHHE. MeTo BBEICHHUS HOBOM NEPEMEHHOM.
JlorapugmupoBaHue.
8 | Jlorapudmuueckoe HepaBEHCTBO, MOTEHIIMPOBAHUE,
ABHOCWJIbHBIE JIOrapu()MHUECKHE HEPABEHCTBA
Tewma 5.5. Jlorapudpmuyeckue D pud D
11 | Ilpakxmuueckue 3anamus
HepaBeHCTBa .
Jlorapudmudeckoe ypaBHeHue. MeTo BBeieHHs HOBOH
NIEPEMEHHOM.
Paznes 6 TpuroHomerpuyeckue ypaBHeHusi  QyHKIUUHU
Conep:xanue
1 | ®yHKIMA YUCIIOBOTO apryMeHTa. Y paBHEHHE BHIA

COSX=a, Sinx=a

Tema 6.1. YpaBHeHHe BUIa 2 | ®yHKOMSA YUCIIOBOIO apryMeHTa. Y paBHeHHe Braa (gX=a,
COsx=a, Sinx=a, tgx=a ctgx=a
ctgx=a 3 | IIpakTnyeckue 3aHATHS
VYpaBHenue Buja COSX=3, Sinx=a, tgx=a
ctgx=a
Tema 6.2. CBo¥icTBa QpyHKumu | 4 CgoiicTBa GyHKIHH Y=COSX Y=SiNX y=tgX y=CtgX u ee

Y=COSX y=sinx y=tgx y=ctgx u

rpaduk




Tewma 7.1. [TonsiTue
MHororpassauka. [Ipusma.
[Mupamuna

ce rpaduk 5 | IpakTuyeckune 3aHATHS
CaoiicTBa GYHKIMH Y=COSX Y=SinX y=tgX y=CtgX u ee
rpadux
Paspea 7 MHOrorpaHHUKH U TeJIa BpalleHUs
Copep:xanue
1 | [onaTne MHOTOTpaHHWKA, BEPIIHUHEL, peOpa, TpaHu

MHoOTorpansuka. Pazeseptka. [Ipuszma, ee ocHOBaHUS.
O06wem, 6okoBas MoBepXHOCTh. [Ipn3Ma, ee OCHOBaHMUS.
O06Bem, O0KOBas MOBEPXHOCTB.

Tema 8.1. [Ipenen
IOCJIE/I0BATENLHOCTH.
HenpepbIlBHOCTH QYHKIIMH

2 | Pa3Beprka. Hunmuaap, ero ocHoBanue. O0beM, OOKOBast
Tema 7.2. Tena BpalueHusl.
moBepxHOCTh. KoHyc, ero ocHoBanne. O0beM, OoKoBast
Hunmungap. Konye.
TIOBEPXHOCTb.
Tema 7.3. lllap 3 | Illap u chepa. O6beM, 6OKOBas MOBEPXHOCTb.

4 | MpakTHYecKoe 3aHATHE
Pewenue 3anay no temam: «Ilpusmay, «Ilupamunay,
«umuanpy, «Konyey, «Illap»

Pasznen 8 IIpou3BoHasi M ee reOMeTPHUYECKH Il CMBICI
Conep:xanue
1 | Yucnosas mocienoBareiabHOCTh. [Ipeien yncaoBoit

OCJICA0BATCIIBHOCTH, DJICMCHT IMOCJICI0OBATCIIBHOCTH

[penen ¢pynkuyu B Touke. HernpepbIBHOCTh PYHKINH B
TOYKE

IIpakTHyeckoe 3aHsTHE
[penen pyHKINN Ha OECKOHEYHOCTH

IIpakTnyeckoe 3aHsATHE
[penen ¢pynkum B Touke. HermpepbIBHOCTh (DyHKINH B
touke. [Ipenen ¢pyHKunM Ha GECKOHEYHOCTH

Tema 8.2. [lepBriii
3aMedaTeIbHbIN peen

Ipenen ¢pynkiyun B Touke. HenpepsIBHOCTS (pyHKINH B
touke. [lepBplii 3aMeyaTeNbHbIN Npeaen

Tema 8.3. Bropoit
3aMevaTeNbHbIN Npeaen

[penen ¢pynkyun B Touke. HermpepbIBHOCTh (QyHKINH B
touke. [Ipenen pynkumnn Ha 6GeckoHeUHOCTH. BTOpOi
3aMeuaTeNbHbIN peaen

IIpakTHyeckoe 3aHsATHE

[penen ¢pynkuuu B Touke. HernpepbBHOCTh QYyHKLIUH B
touke. [Ipenen ¢pynkunu Ha 6eckoneunoctu [penen
¢byHkmK B Touke. HerpepbIBHOCTh QyHKIIUH B TOUKE.
Ipenen GyHKINU HA OECKOHEYHOCTH

Tema 8.3. Onpenenenue
IIPOU3BOIHOM
[IpaBuna
muddepeHIupoBaHAS

MrHOBeHHas CKOPOCTb, IPOU3BOIHASI PYHKIMH, MIPEAEI
GbyHKIMN

IpaBuia quddepennuposanus. [Ipou3BogHAsI CyMMBI,
NpOU3Be/IeHHs M YacTHOTo. [IpOon3BO/IHAS CI0XKHOK
¢GyHKIHN.

10

IIpakTHyeckoe 3aHsATHE

[Mpasuna quddepenunponanus. [IponsBonHas CyMMBl,
TIPOM3BEACHUS U yacTHOTO. [Ipon3BoHAs CIIOKHOM
¢$yHKIHN.

Tewma 8.4. [IpousBonHas
CTETIEHHON (PYHKIINU

11

[MpousBoxnas crenennoit pyHknuu. [IponsBoxHas KOpHS,
MMOKa3aTeIbHOM, ToTapu(pMUIeCcKO,
TPUTOHOMETPUUECKHUX (DYHKIIUH

12

IIpakTHyeckoe 3aHATHE
HaxoxkzaeHue npou3BOJHbIX

Tewma 8.5. [IpousBogHas
CIIOXHOH (QyHKIMH
I'eomerprueckuii cmbica
MIPOU3BOTHOM

13

[Tpon3BoHast CI0XKHON PyHKITHH

14

YT170B0i KOAQPHUIHEHT MPSIMOI. YTOJI MEXIY MPSMOHN U
ocbio ox. KacatensHast k rpa¢uky QyHKIHIH,
TeOMETPUUYECKHUIT CMBICHT TPpou3BOAHON. [Tuddepennnan
¢yHKIHN.

15

HpaKTuquKoe 3aHATHE

VYrnoBo# koaddunmeHT npsamMoit. Yroa Mexxay npsMoi u
ocklo ox. KacarensHas k rpaduky GyHKIMH,
TeOMETPUYECKHI CMBICI IPON3BOIHOM. [uddepeniman

¢GbyHKIHN.




16 | IlpousBojanas crernieHHON QyHKIUHU. [Ipon3BOIHAS] KOPHS,
CTEMEeHH CJI0KHOT0 aprymenra. Tabnuia mpon3BoHbIX.
ITpaBwina quddepeHnupoBaHms

17 | IlpowsBognas cterneHHON QyHKINH. [Ipon3BOIHAS KOPHS,
CTEINEHH CI0XKHOTO aprymenTa. Popmyna amis
HAXO0KJCHHS IPOM3BOJHOHN CIIOKHON PYHKITUI

18 | MpakTuyeckoe 3aHsTHE
IIpoBepka ymeHMi 1 IPUMEHEHHE IPOU3BOJHON
CIIO)KHOW (DYHKINHU

19 | Ilposepounas padota no teme «IIponsBogHas»

Paznen 9 IIpuMeHeHHE MPOU3BO/IHOI K McCeJ0BAHUI0 QYHKUHMHU
Conep:xanue
1 | HocrarouHoe ycioBue Bo3pacTaHue (QyHKIINH,
Tema 9.1. Bo3pacranue u MIPOMEXYTKH MOHOTOHHOCTH. 3HaKH MPOU3BOIHON
yObIBaHHE QYHKINU 2 | IIpakTuyeckoe 3aHsATHE

JocraTodHoe ycioBue Bo3pacTaHue GpyHKINH,
IIPOMEXKYTKH MOHOTOHHOCTH. 3HaKU MPOU3BOAHOIL.

3 | Toukn makcumyma. Touku MuHUMYMa. TOoUKH
Tema 9.2. DxcTpeMyMbl skcTpemyMa. Kputuueckas Touka.

009005071 4 | IIpakTHYecKoe 3aHATHE
Touku Mmakcumyma. Touku munumyma. Touku
skcTpemyMa. Kputnueckast Touka.

CaMocTosiTeTbHAsI padoTa NPU U3YYEeHHH MATEMATHKH 226
JK3aMeH 6
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6.1. UnudopmaunonHoe odecriedyeHue o0y4eHHs (IepevyeHb PEKOMEHAYyeMbIX

y4eOHbIX u3aaHuil, UHTEepHeT-pecypcoB, AOMOJIHUTEIbHOM JTUTEPATYPbI)
6.1.1 OcHOBHbIE HICTOYHHUKHU:

1) Anumos, 111. A. Maremaruka: anreOpa 1 HadaJia MaTeMaTHYECKOTO aHAIN3a, TEOMETpPHSI.
Anrebpa u Hauana mareMatrueckoro aHanmsa 10-11 kmace. ba3oBwiil ¥ yriayOnEéHHBIN YPOBHH.
OnektpoHHas ¢popma yuebHuka. : yaeoHuk / FO. M. Konsrun, M. B. Tkauésa; [11. A. Anumos
— Mockga : AO "UznatenbctBo "IIpocBemenue", 2022 .— 1 ¢. — ISBN 978-5-09-099445-3
— URL.: https://lib.rucont.ru/efd/806175
1) Atanacss, JI. C. Matemartuka: anredpa 1 Hayajla MaTeMaTHYECKOT0 aHalln3a, TeOMEeTpPHUS.
I'eomerpus. 10-11 knacc. ba3zoBslit v yrinyOnéHHbIN ypoBHH. DJIeKTpoHHAs popMa yuyeOHHUKa. :
yuebHuk / B. @. byry3os, C. b. Kanomues; JI. C. Atanacsn .— Mocksa : [Ipocsemenue, 2023
— 1 c.— URL: https://lib.rucont.ru/efd/806176
3) Mopnkosu4, A. I'. AnreOpa u Havyajia MaTeMaTu4eckoro ananusa. bazoserit yposens. 11
kiacc. B 2 Yactax. Yacts 1. DnexkrponHas ¢popma yueoHuka. : yueOnuk / I1. B. Cemenos, JI.
M. Anekcanaposa, E. JI. MapnaxaeBa; A. I'. MopakoBuy .— Mocksa : AO "HU3naTenbcTBo
"ITpoceemienne", 2022 .— 1 c. — ISBN 978-5-09-099476-7 .— URL
6.1.2. /om0 THUTEIbHbIE HCTOYHUKM:

1)bynneik, I'. M. Matematuka : yaeOHoe nocodue ans crio / I'. M. Bynabik. — CaHkT-
[MerepOypr : Jlaub, 2022. — 156 ¢. — ISBN 978-5-8114-8283-2. — TekcT : 31eKTpOHHBI# //
Jlans : anexTpoHHO-OMONMMOTeuHas cuctema. — URL: https://e.lanbook.com/book/187562
2) bnunosa, C. I1. Maremaruka. [IpakTHKyM ISl CTY/I€HTOB TEXHUYECKUX CHEIUAIBHOCTEM /
C. Il. baunoBa. — 2-e u3n., crep. — Cankt-IletepOypr : Jlanp, 2023. — 196 c. — ISBN 978-
5-507-45891-2. — TekcT : 37eKTpOHHBIH // JIaHb : AIEKTPOHHO-OMOINOTEIHASI CHCTEMA. —
URL
Hurepuer pecypeni: (LTI): https:/lib.rucont.ru/lti/toolgoto=806206
https://lib.rucont.ru/efd/806206
https://e.lanbook.com/book/291170



https://lib.rucont.ru/efd/806176
https://lib.rucont.ru/lti/toolgoto=806206
https://lib.rucont.ru/efd/806206
https://e.lanbook.com/book/291170

7. OIIMCAHHUE MATEPI/IAJII)HQ—TEXHI/I‘IECKOﬁ BA3bI,
HEOBXO/JIUMOMU JIAA OCYINECTBJIEHUA
OBPA30OBATEJBHOI'O ITPOINECCA 11O JUCHUIIVIMHE

No | HaumenoBanu OcHoBHOE 000pyI0BaHKE dopma UCIOIB30BaAHUS
/T e
000pyI0BaHH
BIX Y4E€OHBIX
KaOMHETOB,
naboparopuii
u 1p.
00BEKTOB 1A
IMPOBCACHU
y4eOHBIX
3aHITUN
1. Ayn. 263 Crenani3upoBaHHass MeOenb: KOMIUICKT|Y deOHast ayAUTOPHS ISl TIPOBEICHMUS
yaeOHo# MeOenn Ha 120 MOCAZOYHBIX MECT,3aHATHH JICKIIMOHHOTO THIIA, 3aHATHHA
TpuOyHa, TOCKa MEIIOBast, JOCKAa MapKepHAs. (CCMHHApCKOTO THIIA, TPYIIIOBBIX H
TexHuueckue cpencTsa O0YUYCHHUS:[MHIUBUAYATbHBIX KOHCYJIbTAIHIA,
MynbTMenna mnpoekTop Epson, y4deGHO-TeKyIero KOHTPOJIA 51
HATJISIIHBIC [MOCOOWS, TEPEHOCHON JKPaH,[IPOMEKYTOUHON aTTeCTAIIHUH.
[epeHOCHOM HOYTOYK.
Coucok IIO Ha xkommeioTepe: Microsoft]
Windows 7, Microsoft Office 2010,
LibreOffice 6.3.3, Adobe Acrobat Reader,
Mozilla Firefox 83.x, Opera 72.x, Google
Chrome 86.x.
2 Ay 272 Crienpan3upoBaHHas MeOenb cTonblYueOHast ayIUTOpHUs JJIsl TIPOBECHHUS
VIEHUYIECKHE - § IIT., CTYJbs-16 1mT. BaHATUI JIGKUMOHHOTO THUIIA, 3aHATUU
TexHuueckue cpeacTBa OOydUeHHsS: JOCKACEMHUHAPCKOTO THIIA, TPYIIHNOBBIX U
MapkepHas, JOCKa  MeJoBas,  Y4eOHO-MHIMBHIyaIbHbBIX KOHCYJIbTAI[HIA,
HATJISITHBIC TIOCOOHSL. [TeKyIIero KOHTPOJISI u
MPOMEKYTOUYHOU aTTECTALIUH.
Ayn. 123 Cnenuanu3upoBanHnas Medenab: 3an  |AyauTopus st IPOBE/ICHHUS
Nol: cTomel - 46 WIT., CTYNbS - 79 T. 3alI[KOHCYIBTAlHOHHBIX u

INe2: cToutbl - 6 1IT., CTOJ YIIOBOH - 4
IT., CTyJbst - 17 wt. 3am Ne3: crynbs -50
IIT., CTOJIBI - 28 IIT.

TexHu4eckne cpeacTsa 00y4eHus:
KOMITbIOTEpBI Ha Oa3e mpoueccopa Intel
00BEIMHEHHBIX B JIOKATBHYIO CETh U
nMeronux Aoctyn B "MHTepHeT", noctyn
k BJ1,9b, OK, Koncynsrantllmtoc, 3bC,
DOUC. 3an Nel: monuTOop Samsung - 21
IIT., CHCTEMHBIN OJIOK - 2 IIT.,
cucteMubIii 010k DNS - 1 miT.,

CEMUHAPCKOTO
WHIMBUYaJIbHBIX
KypCOBOTO

crucTeMHbIN 010K In Win - 18 mr.,

CaMOCTOSITETIbHBIX 3aHSATUM; 3aHSATHM]

THUIIA,
KOHCYJIbTalui,
MIPOEKTUPOBAHUS

(BBITTOJTHEHHUS KYPCOBBIX paboT).




npuntep HP Lazer Jet P 2055 - 2 mir.,
ckarep Epson v330 - 1 mr., kcepokc
XEVOX - 1 mrr. 3an Ne2: TeneBuzop
Samsung - 1 wrT., monurop LG - 1 .,
cHUCTEeMHBIN 010K In Win - 1 miT., ckanep
- 1 mrr., mpoektop Optoma - 1 mT, 3Kkpan
- 1 wT. 3an Ne3: MoruTOpHl Samsung -
11 wrr., MmoruTOpS! LG - 2 mT.,
crcTeMHBIN 010K In Win - 12 miT.,
CHCTEMHBII 010K - 1 1T., npuntep HP
Laser Jet P2055.

Cnucok I1O Ha koMnbIOTEpE:
Microsoft Windows 7, Microsoft Office
2010, LibreOffice 6.3.3, Adobe Acrobat
Reader, Mozilla Firefox, Opera, Google

Chrome.

8. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS
YYEBHOM TUCHUATIIMHBI
KOHTpOJII) N OLCHKA PC3YJIbTATOB OCBOCHHUA JUCHUIINIMHBI OCYIICCTBILICTCA
MIpCroaaBaTCjicM B IIPOLCCCC IIPOBCACHUA IIPAKTHYCCKHUX 3aHHTHﬁ, BBITITOJIHCHU S
06y‘laIOHII/IMI/IC5I HMHIAWBUYAJIBbHBIX BaIIaHI/Iﬁ N TCCTHUPOBAHUSI.

Pe3yabTaThl 00yuyeHus
(ocBOEHHbIE YMEHHUSI U 3HAHMA)

@opMBbI U METO/IbI KOHTPOJISL M OLIEHKH
pe3yJabTaToB 00y4eHHusI

3HATh:

- CBOICTBA apU(METUIECKOTO KOPHS
HaTypaJbHOH CTENeHu;

- CBOWCTBA CTENEHU C PAllMOHAIBHBIM
HoKa3areseM;

- CBOMCTBA JIOTapU(MOB 1 OCHOBHOE
JOrapu(pMHUECKOE TOKIECTBO;

- OCHOBHBIE TPUTOHOMETPUYECKHE (OPMYIIBI,
- TaOJIMILy TPOU3BOAHBIX JIEMEHTAPHBIX
dyHKuMi;

- TabJIMIly HEONpeIeIeHHBIX HHTETPAJIOB;

- AKCHOMBI

CTEpEOMETPUH, OCHOBHBIC MIOHATHS U YMETb
NPUMEHSTh UX TIPU

pelLIeHUH 3ajay.

YMeETh:

-BBITIOJIHATH apU(PMETHUUECKUE TCUCTBUSA C
YHCIIAMU;

-HaXOJUTh 3HAYEHUsI KOPHS, CTENIEHH,
norapupma;

-pelaTh ypaBHEHHS IOKa3aTebHEbIE,
jgorapudmuyeckre, TPUrOHOMETPUYECKUE;
-penaTh HEpaBEHCTBA MMOKA3aTENbHBIE,

Tekymuii KOHTPOJIb:

BrImosiHeHUE caMOCTOSATEIHLHON PabOTHI.
BrinonHeHre qoOMalIHEro 3aaaHus.
[ToaroroBka Kk yCTHOMY OMpOCY.

IIpomexxyTOUHBIN KOHTPOJIB: 1 cemecTp
9K3aMEH; 2 CEMECTP - IK3aMEH

Texkynui KOHTPOJIb:
IIpoBepka u OlLeHKa CaMOCTOSTENIbHBIX PadoT U
KOHCIIEKTOB T10 TEMaM.
OneHnka yCcTHBIX U MMCbMEHHBIX
MHIUBUAYAIbHBIX OTBETOB 00yYaeMbIX.
ITpoMexyTOUHBII KOHTPOJB: 1 cemecTp
JK3aMEH
2 ceMecTp - IK3aMEH;




Jorapu(MHIECKHE;

-HaXOHUTh MPOU3BOIHYIO;

-IPUMEHSTH IIPOU3BOIHYIO K UCCIICIOBAHHIO
GyHKIUY;

-BBIYMCIIUTH UHTETPAJIBI;

-HaXOJHUTh 00BEMBI TEJI U MX COCTABIISIOLINX







PaGouass mporpamMmma cocTtaBieHa B cooTBeTcTBHM ¢ DenepanbHBIM
rOCy/IapCTBEHHBIM o0pa3oBaTelbHBIM CTaHIIAPTOM CpeIHero
npodeccronansHoro odpazosanus (PI'OC CIIO) no cnenunansuoctu 13.02.11.
OKcrutyaTalus M OOCTY)KMBAHHE SJIEKTPUUYECKOTO M DIEKTPOMEXAHHUUECKOTO
o6opynoBaHus ( IO OTPACTISIM).

[Iporpammy cocTaBHiI:
IpernoaaBaTelnp Beiciiel kpanupukannonHon kareropun E.B. Mapuenko

[Iporpamma opoOpeHa Ha 3acedaHUM MPEIMETHO-UMKIOBOM KOMHCCHH
COI[MATTbHO-?)KOHOMUYECKUX U €CTECTBEHHOHAYYHBIX TUCIUIUINH
npotokos1 Ne7 ot «03» mapra 2025 r.

[Ipencenarens [MIIK Xycnynunosa E.A.



