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1. IIEJIM M 3AJIAYM OCBOEHUS JUCIUIIINHBI

eab ocBOCHUS TMCHUININHBI:

— (QopMupoBaHuE NPECTABICHUNA O MaTEeMATUKE KaK YHUBEPCAIHLHOM SI3bIKE
HAyKH, CPEJICTBE MOJCIMPOBAHUS SIBIICHUNA U TPOILECCOB, 00 HAESIX W METOAax
MaTeMaTUKH;

— pa3BUTHE JIOTUYECKOTO MBINUICHHS, MPOCTPAHCTBEHHOTO BOOOpaKEHUS,
QITOPUTMUYECKON  KYJIbTYpbl, = KPUTUYHOCTH  MBIIUJICHUS HA  YPOBHE,
HEOOXOaMMOM i1 Oyaymied  IpodeCCHOHAIBHOM — JICATCIBHOCTH, IS
MIPOJIOJDKEHUS 00pa30BaHUs M CaMOOOPa30BAHUS;

— OBJIQJICHUE MATEMATUYECKUMH 3HAHMSMU W YMEHHUSIMH, HEOOXOJIUMBIMU
B IIOBCEIHEBHOM JKM3HU, I U3YUYEHUS CMEKHBIX €CTECTBEHHO HAy4HBIX
JUCIUTUIMH Ha 0230BOM YPOBHE U JTUCIUIUIMH NPOo(dheCcCUOHATBHOTO IUKIIA;

— BOCIIUTAHHE CPEICTBAMU MATEMATHUKHU KYJIbTYypbl JTUYHOCTH, NOHUMAHHS
3HQUMMOCTH MATEMAaTHKU JUIsi HAyYHO-TEXHUYECKOTO MPOrpecca, OTHOIIEHUS
K MaTeMaTUKE KaK 4acTU OOIIECUYETOBEYECKOW KYJIbTYphl U€pe3 3HAKOMCTBO €
HMCTOPUEN pA3BUTHS MaTEMaTUKH, JBOJIOIMEA MATEMaTUUECKUX UJICH.
OcHOBHBIE 3271a4¥ OCBOEHMS TUCIHUILINHBI:

— CUCTEMAaTH3alMsl CBEJACHUHM O UHCIaX, W3YYCHUE HOBBIX BHUOB
YHCJIOBBIX BBIPAXKEHUN U (POPMYII; COBEPIICHCTBOBAHUE MPAKTUYECKUX HABBIKOB
U BBIYUCIUTENBHOM  KYyJIbTYpbl,  pacCIIUPEHHE U  COBEPUICHCTBOBAHUE
anredpanyeckoro ammapara, COOPMUPOBAHHOTO B OCHOBHOW IIKOJE, €ro
MPUMEHEHUE K PEUICHUIO MAaTEMATHYECKUX U HEMATEeMaTUYECKHUX 3a/1aY;

— pacliMpeHre M CcUcTeMarh3aius oOOLUX CBEACHHM O (QyHKUHUSX,
MOMOJIHEHUE  Kjlacca  u3y4yaeMblXx  (YHKIUWA,  WUIIOCTpalMs  IIUPOTHI
NpUMEHEHUST  (PYHKIMIA JJI.  ONMUCAHUST U MU3YYEHUS  PEAbHBIX
3aBUCUMOCTEH;

— W3yYEeHHE CBOWCTB TIPOCTPAHCTBEHHBIX Tei, (HOPMHUPOBAHUE YMEHHS
MPUMEHSTh NOJIYYEHHbIC 3HAHUS JJIS1 PEIICHUS TPAKTUYECKUX 3a/1a4;

— pasBuUTHE IIPEACTABICHUN 0 BEPOSATHOCTHO-CTATUCTUYECKHUX
3aKOHOMEPHOCTSX B OKpY’KaroIeM Mupe, COBEPLICHCTBOBAHUE
WHTEJJIEKTY AJIbHBIX 151 pEYEBBIX YMEHHM IyTEM oOoraiieHus

MaTEMaTHYECKOTO SI3bIKa, Pa3BUTHE JIOTUYECKOTO MBIIIIJICHHS;

— 3HAKOMCTBO C OCHOBHBIMH HJESIMH M METOJaMH MaTeMaTUYECKOTO
aHanu3a.

Pe3synbraTtom OCBOEHHMS NUCUUIUIMHBI «MaTemMaTHKay OO0y4arolmMMHCS 10
cneuunansHocTd  21.02.19 3emieycTpoHCTBO SIBISIETCA OBJAJEHHUE OCHOBHBIM
BusmoM TmpodeccuonanbHor  mesrensbHocTH  (BIIJ[) w  cooTBeTcTByrOIMMU
KOMIETEHIIUSIMH.

2. MECTO JUCIMILINHBI B CTPYKTYPE OBPA30OBATEJIBHON
IMPOI'PAMMBI



HucuuruinHa «MaTteMaTukay HaxXOAWUTCS O00s3aTeNbHOW YacTH IMKIIA
00111e00pa3oBaTeNbHBIX JAUCIHUILIUH YI4EeOHOTO MIIaHa.

JucuunnuHa usyyaercs Ha 1 Kkypce B 2 cemecTpe (0ouHOE 00ydeHwue); Ha 2
Kypce (3aouHoe oOyueHue 0a3za 9 KiaccoB)

3. IIEPEYEHbDb [INTAHUPYEMBIX PE3YJIbTATOB OBYUEHUSA
IO JMCIMIIVIMHE, COOTHECEHHBIX C IINTAHUPYEMBIMH
PE3YJbTATAMM OCBOEHMS OBPA3OBATEJIBHOM
ITPOI'PAMMBbI

B pE3YyJIbTAaTC OCBOCHUS JHUCHHIIINHBI O6yanOHIHﬁCH JOJDKCH OBJIaACTb
YMCHHAIMU U 3HAHUSAMU B LCIIAX HpI/IO6peTeHI/I$I ClIcayrommx KOMHGTCHHHﬁI

Ilnanupyemble pe3yJbTaThI
00y4eHMs M0 JUCHMUILUIUHE,
XapakTepu3ylouue dTanbl

HaumeHoBaHHe KOMIIETEHINH
Kox | (mianupyembie pe3yibTaTbl 0CBOCHUS

OIl)
(GopmMupoBaHus KOMIIETEHIIUN
O0mue KOMNeTeHINH B o01acTi 3HAHUSA U IOHMMAHUS
BriOupath crmocoOsl pereHus 3a1a4y (A)
npo¢eCCUOHAIILHON JIeITeIIbHOCTH
OK'1 | nprMEHUTEIBHO K pa3IMYHBIM 3HATh:
KOHTEKCTAM; - CBOMCTBa apu(PMETHIECKOTO KOPHS

HAaTypaJIbHOU CTEIICHU;

- CBOWCTBA CTEIIEHH C PAIMOHATBHBIM
Hcnonp3oBaTth COBpPEMCHHBLIC CPCIACTBA .
ITOKa3aTelIeM;

ITONCKa, aHaIM3a M MHTCPIIPCTANH - CBO¥CTBA JIOrapu(PMOB ¥ OCHOBHOE
OK2 | yudopmaruu u nHGOpPMAIHOHHBIE OTapHOMUIECKOE TOXKIECTBO!
TCXHOJIOTHUHA OJIs1 BBIIIOJJHCHUA 3a1a4 - OCHOBHBIC TPUTOHOMECTPHYCCKUEC
1po(eCCHOHATBHOM JAEITENLHOCTH; opmysL;

- Ta6n1/1uy MMPOU3BOAHBIX 3JICMCHTAPHBIX
dynxumii;

- Ta6n1/1uy HCOIIPCACIICHHBIX
HUHTETPAJIOB;

- AKCUOMBI

CTECPCOMETPHH, OCHOBHBIC ITOHATHUA U
YMETh NPUMCHATH UX IIPU

PEIICHUHN 3a1a4.

YMeTh:

-BBINIOJIHATH apu(MeTHUECKHe JeHCcTBUS
C YHCJIaMH;

-HAaXOJIUTh 3HAYEHMsI KOPHS, CTEIICHH,
norapudma;

-pemaTh ypaBHEHUs [10Ka3aTeIbHbIE,
jorapudmuueckue,
TPUTOHOMETPUUECKHE;




-pelaTh HEpaBeHCTBA MOKA3aTENbHBIE,
Jorapu(MHUIECKHE;
-HaXxOJHUTh IPOU3BOIHYIO;
-IPUMEHSTH IIPOU3BOIHYIO K
UCCIICIOBAaHHIO (PYHKITUH;
-BBIYHCIIUTH UHTETPAJIBI,
-HaXxOAUTh 00BEMBI TEJI U HX
COCTABJISFOIINX

4. OBPBEM JIUCHUIIVYIMHBI B 3AYETHBIX EJJMHUIAX C
YKA3AHHUEM KOJIMYECTBA YACOB, BBIZIEJIEHHBIX HA
KOHTAKTHYIO PABOTY OBYUAIOIIIUXCH C
MNPENOJIABATEJIEM (I1O BUJAM YUEBHBIX 3AHSATUN) U HA
CAMOCTOATEJBHYIO PABOTY OBYYAIOHINXCA

OO6mr1ast TpyI0EMKOCTh JTUCITUTIIMHBI COCTABIsAET 232 Jaca

4.1. O0bemM AMCUMILIHHBI U BUABI Y4e0HOH pa0doThI:

4.1.1. Ouynas ¢popma o0yyeHus:

CCMCCTpP -2, BHUJ OTYCTHOCTHU —OK3aMCH.

. O6Bem O0bem
Bup yueOHoii padoThl
9acoB 4acoB
BCETO 1 kypc
2 cemecTp
OO0masi Tpy10eMKOCTh M CUMILINHBI 232 232
Oos3aTesibHasi ydaeOHasi Harpy3Ka (Bcero) 226 226
B TOM YHCIIE:
Jlexiuu (JI) 94 94
ITpakTueckue 3anstus (I113) 132 132
Popma KOHTPOJIS: DK3aAMEH 6 6

4.1.2. 3aounas popma o0Oy4eHHUSI:

1 Kypc - BUA OTYETHOCTH — DK3aMEH, TOMAIIHSS KOHTpOJIbHas paboTa

(6a3a 9 kmaccoB).

Buj yue6Hoii padoThl

O0BEM YacoB

O0BeM 4acoB

BCET0 2 xypc
6a3a 9 kyaccoB

OO0wmast Tpy10eMKOCTh M CUMIIIHHBI 232 232
O6s13aTesibHAs yueOHas HATPY3Ka (Bcero) 32 32

B TOM YHCIIE:

Jlexruu (JI) 26 26
[Tpaktnyeckue 3anstus (I13) 6 6
CamocrosiTenbHas padora: 194 194
dopma KOHTPOJIS: IK3aMEH 6 6




5. COJEPXAHUE YYEBHOM JJUCLIUITJIMHBI

5.1.

Conepmam/le AUCHUIVIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM C

YKa3aHue€M OTBECACHHOI'0O HA HUX KOJINYECTBA YaCoB

U BU/JI0OB Y4eOHbIX 3aHSTHIL:
5.1.1 Ounas ¢popma o0y4eHus:

HaumenoBaHue pa3aeios
JUCHUMIIIMHBI U TEM

Conep:xkaHue y4eOHOT0 MaTepHaJia, IaGopaTopHbIe padoThI
H MPAKTHYEeCKUe 3aHATHS, CAMOCTOSITeJIbHAS paGoTa
o0yualomuxcsi, KypcoBasi padot (poekr) (eciu

O0beM yacoB

npegycmMompenyi)

1 2 3
MaremaTuka. ajaredpa, 232(94 a\ 132 np)
HAYAaJI0 MATEMATHYECKOT0 ATT 6
aHaJIu3a, TeOMeTpus
HauMeHoBaHme Conep:xkanue yue0HOro MaTepuaja
Pa3ac/ioB U TEM

Tema 1.1 Henp u 3agaun M{a—ITCMaTI/IKI/I IIPA OCBOCHHUU )
Lless u 3a1a4u CH?HI/IaHbHOCTI/Ié ucina u BI)I‘II/IC6JICHI/I$1
MATEMATHKH TPH OCBOCHHH [eiicTBus ¢ anreOpandecKUMH IpOOSIMH, CTECHAMH, (HOPMYIIBI
COKPAIICHHOTO YMHOKEHHS
cnenuansHocTH. Ynicna u
[pakTHyecKoe 3aHATHE
BBITHCIICHIA JelicTBus ¢ anredpandeckuMu APOOSIMH, CTECHIMH, (OPMYJIbI 2
COKPAIICHHOTO YMHOKEHHS
[TpocThie MPOLEHTHI, CIIOCOOBI BBIYHCICHUIH
Tema 1.2. ITporieHTHBIE p pol ’ 2
Anrebpandeckuie BRIPaKESHHS
BBIYUCIICHUS
[TpakTHyeckoe 3aHATHE
Anrebpanyeckue
Brruncnenue npoueHToB, aredpanyeckue BhIpaKeHUs 2
BBIPAYKCHHUS
Tema 1.3. poleHTHbIE [IporieHTHBIE BRIYUCICHUS B TPO(HECCHOHATBHBIX
BBIYMCIIEHNUS B ?I;a)laqax. 5 . 2
ICHHU BHCHUS HOHU HCU3BCCTHOMH.
pohecCuOHaThHBIX CLICHHC yPABHCHUA € O/IHOM HCH3BECTHO
. Pemenue cucrem IByX ypaBHEHUH C ABYMsI HEU3BECTHBIMU
3amayax. JInnelinele
[MpakTHyeckoe 3aHATHE
ypaBHeHUsI. CHCTEMBI . .
N 9 Penienue ypaBHEHUs ¢ OTHOIH HEU3BECTHOM. 2
JIMHCHHBIX YPABHCHUH. | poprenpe cucreM ByX ypaBHEHH ¢ IBYMs HOH3BECTHBIMHU
[TpakTHyecKoe 3aHATHE
Brruucnenus u npeoGpa3oBaHus
Tema 1.4. Pemenune 3amau peoop 4
. VYpaBHeHus U HepaBeHcTBa. ['eoMeTpust Ha mockoctd Cucrema
BxoaHol KOHTpOJIB .
JIMHEHHBIX HEPABCHCTB.
Kontponpnas padora 2
[IpenMeT CTepeOMETPUH . OCHOBHBIC OHSTHS
AKCHOMBI CTepEOMETPUHI 4
Tema 2.1. ocHOBHEIE OCHOBHBIE TIPOCTPAHCTBEHHbIE PUTYDPBI
MOHSTHA cTepeoMeTpur | [IpakTideckoe 3aHATHE
AKCHOMBI CTEpEOMETPUH 2
OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPEHI
[MapauieabHOCTD IPSMOH 1 mtockocTH. OnpeneneHue, 4
Tema 2.2. [TapannensHocTb| npusnak. CBoiicTBa
MPSIMBIX, OPSIMOU U [IpakTHueckoe 3aHATHE
IJIOCKOCTH, ITOCKocTel | CBoiicTBa 00beMHBIX (UTYD 4
[TocTpoenue ceueHui
Tema 2.3. [lepnieHIUKYIAPHOCTH NPSAMBIX, 4
[leprieHAUKYISPHOCTh | MPU3HAK NEPIEHIUKYISIPHOCTH MJIOCKOCTEN
MPSIMBIX, IPSIMOU U Hpaxkmuueckue 3anamus: 2

IIJIOCKOCTH, INIOCKOCTEH

IIpusHak neprneHANKYISIPHOCTH INIOCKOCTEN




MPU3HAK NEPINCHAUKYIAPHOCTHU HpSIMOfI 1 TIJIOCKOCTH

Tewma 2.4. Ilepnenaukymsp
Y HaKJIOHHAst
Teopema o Tpex
MepIeHIUKYIspax

[leprieHauKysIp 1 HAKJIOHHAS
Teopema o Tpex NepneHIuKYIsIpax. Yol MEXIY
MJIOCKOCTSIMU

Hpakmulteacoe 3aHamue
Teopema o Tpex NeprneHIuKYIIpax. Yol MEXIY
TUIOCKOCTSIMH

Tema 2.5. KoopauHaTs! 1
BEKTOPBI B TIPOCTPAHCTBE

JlexapTOBBI KOOPAMHATEI B IPOCTpaHCTBE. BEKTOPHI B
MPOCTPAHCTBE

Ilpakmuueckoe 3anamue
CrnoxeHre 1 BEIIUTaHNE BEKTOPOB. [IpocTeiimre 3agaqu B
KOOpJHMHATaX

Tema 2.6.
TIpsimMble ¥ TUIOCKOCTH B
MIPAKTHYECKUX 3a/1a9ax

B3anmHOe pacmosoKeHne MpsSMBIX B IPOCTPAHCTBE
ITapannensHOCTh NPSIMOH U IIIIOCKOCTH

HpakmulteCKoe 3anamue
Pemienue MPAKTUKO- OPUCHTUPOBAHHBLIX 3a1a4

Tema 2.7. Pemenue 3amau.
IIpsiMBIE U IITIOCKOCTH,
KOOPAHUHATHI U BEKTOPHI B
MPOCTPAHCTBE

HpakmuueCKoe 3ausamue

Pemenne 3amgad.

[IpstMbIe ¥ MIIOCKOCTH, KOOPAWHATHI U BEKTOPHI B
MIPOCTPAHCTBE

Tema 2.8. CremneHs ¢
PaIHOHATBHBIM
[OKa3aTejIeM

CreneHb ¢ pallMOHAIBLHBIM MOoKa3zareiaeM. CBOMCTBO CTETICHU.

Tema 2.9. CreneHs ¢

CreneHs ¢ AeHCTBUTEILHBIM ITOKA3aTENIEM.

HpakmuueCKoe 3anamue

JOEHUCTBUTEIBLHBIM o
«IIpumeHeHNH CBOMCTB aprMETHIECKOTO KOPHS U
IOKa3aTEeJIEM. .
CTENEHHU C ACHCTBUTEIBHBIM ITIOKA3aTECIEM)
Crenenu u kopHu. CTeneHHasi, noKa3aTejbHas U
Pazmen 3

Jorapupmuyeckas pyHkumus

Copep:xanue

Tema 3.1. CreneHnas
(dyHKIIUS ee CBOMCTBA.
[IpeobpazoBanus
BBIPAXKEHHUI ¢ KOPHSAMU II-
CTETeH!

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

Hpakmuqecxoe 3anamue
ITokazaTensb CTeNEHU TMOJIOKUTEIBHOE 1 OTpHUHIATCIBHOC YUCJIO0

Tema 3.2 cBoiicTBa
CTEIEHU C pallMOHAIBHBIM
U IEUCTBUTEILHBIM

IlousaTue crenenu ¢ PpalOHAJIBHBIM ITOKA3aTCJICM

HIpaxmuueckoe 3anamue
CreneHHble QyHKIUH, UX cBOicTBa U rpaduku. CTeneHb

okazaresieM C paIMoHaIbHBIM [TOKa3aTeIeM
UppannoHanbHbie ypaBHEHHUs. MeTOIbI pelIeHuUs
Tema 3.3.
UppauuonansHeie Ilpaxmuueckue 3anuamus
ypaBHEHUS MeTo/ BO3BEICHUS B HATYPAJIbHYIO CTEIIEHb 00EHX

JacTel ypaBHEHMSL.

Tewma 3.4. Iloka3arenbHas
(GyHKIHSA, e CBOWCTBA
IToka3zarenbHble ypaBHEHUS U
HEpaBEeHCTBA

[TokazarenpHast QyHKIHSA, CTETICHD C TPOU3BOJIBHBIM
JIEMCTBUTENHHBIM ITOKa3aTEJIeM, CBOMCTBA MOKA3aTEIbHOMN
¢dyurkuun. [IpeoObpazoBaHue MOKa3aTENFHBIX BRIPAKCHUH.
CBoiicTBa OKa3aTeNnbHON QPYHKIINU

Ilpaxmuueckue 3anamus

[NokazarenpHas (GYHKIHUS, CTEIICH C MPOU3BOJIEHBIM
JIeHCTBUTENILHBIM MOKa3atesneM, [lokasarensHoe ypaBHEHUE.
Merton ypaBHUBaHUS MOKa3aTeneil. Metoy; BBeIeHUsSI HOBOU
repeMeHHON. MeTo/1bl pellieHHsI MoKa3aTeIbHbIX HEPABEHCTB.

Tewma 3.5. Jlorapugm gucna

Jlorapudm uncia, cBoicTBa orapruma, JorapupMUpPOBaHUE




CaoticTBa Jioraprdmos

Ilpakmuueckue 3auamus
CaoiicTBa JlorapuQMoB, Jlorapudm Npon3BeAeHus, Jorapuhm
YaCTHOTO, JIOTapU(M CTeNeHH

Tema 3.6. Jlorapudmuueckast
(dyHKITHSA, €e CBOWCTBA U
rpaduk. Jlorapudmudeckre
ypaBHEHHS U HEPABEHCTBA.

Jlorapudmudeckas Gpynkuus. CBolicTa 1 rpaduk
norapupmudeckoit pynkimu Jlorapudmuueckue ypaBHEHUS U
HepaBeHCTBa

Ilpakmuueckue 3auamus Jlorapupmiaeckast QyHKITHSL.
CaoticTBa U rpaduk jJorapupMudecKor GyHKIHH
Jlorapudmuyaeckoe ypaBHeHHE. METOIBI PEIICHUS
Jlorapudmuposanue. [ToTeHIIIpOBaHUE.
Jlorapugmuyeckoe HEpaBEeHCTBO

Tema 3.7. Jlorapudmsr B
MPUPOJIE U TEXHHUKE

[Ipumenenwne norapupma. Jlorapupmudeckas Cripaib B
MPUPOC

IIpakTHYeckue 3aHATHS
Jlorapugmuueckas criupanib B nmpupoje. Ee MaTemMaTHueckue
CBONCTBa

Tema 3.8. Pemenue 3amau
CrerneHHas, okazaTeabHas U
norapupmudeckast GpyHKuus

IIpakTnyeckune 3aHATHS
Pemrenue 3anau
CreneHHasi, OKazaTeabHas u jjorapudmMuyueckast QyHKIHS

KontponsHas pabora

OcHOBBI TPUTOHOMETPUHU Tpl/IFOHOMeTpI/I‘leCKHe

Paznen 4

YpPaBHEeHMs M PYHKIUH
Tema 4.1. Panuannas mepa yrina. @yHKIMS YUCIOBOIO apryMEHTAa.
Tpuronomerpudeckne OmnpeneneHusi TPHTOHOMETPUIECKUX (PYHKIIHH

(hyHKIIMY TIPOU3BOIBHOTO
yTTIa, 9rcia

I[pakTHYeckue 3aHATHS
3HaKH TPUTOHOMETPUUCSCKUX (DYHKIHH

Tema 4.2.OcHOBHBIE

OCHOBHBIEC TPUTOHOMETPHUYECKHIE TOKIACSCTBA
[TpeoOpa3oBaHuUs TPUTOHOMETPHICCKHUX BBIPAKCHHHN

TPUTOHOMETPUUECKHE IIpakTHYyeckue 3aHATHSA
TOX/IECTBA OCHOBHBIE TPUTOHOMETPHIECKHE TOXKIECTBA
[TpeoOpa3oBaHKsl TPUTOHOMETPUIECKUX BBIPKEHUH
Tema4.3. CBoiicTBa ¥ rpa) KM TPUTOHOMETPHIECKUX (PYHKIIHI
TpuroHomerpudeckue [IpakTnyeckoe 3ansTHE
(hyHKIIMM MX CBOMCTBA U [MocTpoenue u npeoOpazoBaHusi rpahUKOB
rpaduku TPUTOHOMETPUUECKHUX (PYHKIHI

Tema4.4. O6patHbie

OOpaTHble TpUroHOMeTpHYecKre (QyHKIIMKM UX CBOMCTBA U
rpadukn

TPUTOHOMETPUUECKHE IIpaxmuueckoe 3anamue
GbyHKIHH OOparHble TpUroHoMeTpryeckre (GpyHKINU UX CBOHCTBA U
rpaduku
TpuroHoMmeTpuyeckue ypaBHEHHs U HEPABEHCTBA.
Tema4.5. Crioco6b1 penieHust TPUTOHOMETPUYECKHUX YpaBHEeHUN
TpHUrOHOMETpHYECKHE IIpakTHyeckoe 3aHATHE

YpaBHCHUSA U HEPABCHCTBA

Crioco0b! peneHus! TPUTOHOMETPHUECKUX ypaBHEHHH
[pocreiimme TpUroHOMETPUYECKHE HEPABEHCTBA

Tema 4.6. IIpakTHyeckoe 3aHATHE
Pemenue 3agau. OCHOBBI Pewenue 3agau. OCHOBBI TPUTOHOMETPUHU.
TPUTOHOMETPHH. TpuroHomeTpudeckue GyHKIUH
Tpuronomerpuyeckue
dyHKIMH KontponpHas pabora
Pazgen 5 MHOrorpaHHUKH U TeJIa BpallleHUsI

Conep:xanue

Tema 5.1. ITonsiTne
MHororpasHauka. [Ipusma.
IIupamuna u ux ceyeHus

[TonsaTHE MHOTOTpaHHWKA, BEPIINHEI, pebpa, TpaHu
MHororpannuka. Passeprka. [Ipuszma, nupamuaa u ux
anemeHThl. O6BeM, 60KOBas MOBepXHOCTE. O0BEM, OOKOBas
MTOBEPXHOCTb.

IIpakTHyeckoe 3aHATHE
[Tpu3ma, mupamMuaa u ux 37aeMeHTs. O0BpeM, O60KOBas




TMOBCPXHOCTb. O6’I>CM, OoKoOBas TOBEPXHOCTb.

Tema 5.2. IIpaBusibHbIe
MHOT'OI'PaHHUKU B XKU3HU

IInomans NOBEPXHOCTU MHOTOTPAaHHUKOB. Beruncnenue
9JIEMEHTOB NIPOCTPAHCTBEHHBIX (pUryp

IIpakTH4eckoe 3aHATHE
BeIyncieHne 3J1eMeHTOB IPOCTPaHCTBEHHBIX (GuUryp

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

Tena Bpamenus. Llunuuap. Konyc, map u ux ceueHus.
06oKkoBas MoBepXHOCTh. Pa3BepTka.

HpaKanecxoe 3aHATHEC

CeYeHHUsl. Tena spamenus. Llununap. Konyc, map u ux ceyeHus.
06oKoBas MOBepXHOCTh. Pa3BepTka.
OO6beMBI U IJIOLIAIU TIOBEPXHOCTEN Tel

Tema 5.4.

OO0BEMBI U IUIOMIALN
MOBEPXHOCTEH Tl

IIpakTHyeckoe 3aHsiTHE
Pemenne 3anau mo temam: «Ilpusmay, «Ilupamunay,
«umuaapy, «Konycey, «1lap»

[ToHsATHE O CHMMETPHH B IPOCTPAHCTBE

Tema 5.5. N
. [TpuMepsl cuMMeTpHiA B Ipodeccui
IIpumepsr cummeTpuii B
IIpakTHyeckoe 3aHATHE
npodeccuu
CuMMETpHs B TPOCTPAHCTBE
[IpakTudeckoe 3aHATHE
Tema 5.6. P

Pemenue 3amau.
MHOrorpaHHuKy U Tena
BpalleHus

OObEeMBI U TUTOIIAIH TIOBEPXHOCTH MHOTOTPAHHUKOB U TEIl
BpallleHUs

KontponsHas pabora

Pa3znes 6

IIpousBonHas u nepBoodpasHas GyHKIUH

Conep:xanue

Tema 6.1. IlonsaTtue
TIPOU3BOTHOM
IIpaBuna
i depeHInpoBaHus

Onpenencuue npousBoaHoit [Ipapuna nuddepeHIpoBaHus.
IIpousBoHast CyMMBI, IPOU3BEACHUS U YACTHOTO.
[TpousBosHas CIOKHOM QYHKIIHH.

IIpakTnyeckoe 3aHATHE
[IpaBuna quddepennuposanus. [Ipou3BoIHAS CYMMBI,
MPOU3BEACHHsI U YacTHOTO. [Ipon3Bo/HAs CII0KHON (QYHKIIHH.

Tema 6.2. ITorsatue o
HETIPEPHIBHOCTH (DYHKIIUH.
MeTtox nHTEpBAIOB

ITonsTue o HenpepbIBHOCTH (QyHKIMH. CBOHCTBA HEMPEPHIBHOM
dhyeKIME MeTo HHTEpBaJIoOB

[IpakTHyeckoe 3aHsiTHE
ANTOpuTM pelieHus HepaBeHCTB METOJIOM HHTEPBAIOB

Tema 6.3. 'eomeTprueckuii T
(uzrueckuii cMBICT
npousBogHOU. [TpousBogHas
CII0KHOH (DyHKITHH.

[IpousBomHast cI0KHOHN QyHKIHH

YToBoit KOA(pPUIHEHT MPSIMOH. YTOI MEXIY IPSIMOU M OCBHIO
ox. KacarenpHas k rpaduKy QyHKINH, TeOMETPHUECKUH CMBICI
MIPOU3BOJHOM.

IIpakTHyeckoe 3aHATHE

Yr10BO# KOA(GGHUIMEHT MPSIMOK. YTOJI MEXIY HPAMOU H OCHIO
ox. KacarenpHas k rpaduky QyHKITHH, TeOMETPUIECKUNA CMBICIT
[IPOU3BOJHOM. .

Tema 6.4. MOHOTOHHOCTH
¢ysakuuu. Touku 3KkcTpeMyma

JocraTouHoe yciioBre Bo3pacTaHue QyHKIHNHU, IPOMEXYTKH
MOHOTOHHOCTH. 3HaKH NMpou3BoAHON Touky MakcuMyMa.
Touxn muanMyMa. Touku skcTpemyma. Kputndeckas Touka

[IpakTHyeckoe 3aHsiTHE

JocraTouHoe yciioBre Bo3pacTaHue QyHKINHU, TPOMEXYTKH
MOHOTOHHOCTH. 3HaKH Npou3BoAHoN. Touku Makcumyma.
Touku MuHumyma. Touku skcTpemyMa. Kputnueckas Touka

Tema 6.5. UccnenoBanne
(hyHKIMK ¥ TOCTPOCHHE

UccnenoBanme GpyHKIIMM HA MOHOTOHHOCTD U TIOCTPOCHUE
rpaHuKoB

HpaKTuquKoe 3aHATHE

rpadukoB UccnenoBanue GpyHKIIMM HA MOHOTOHHOCTD U TIOCTPOCHUE
rpaHuKoB
Haxoxnerane Hanbounplrero 1 HanMeHbIIETO 3HAYEHUS
Tema 6.6. HauGonbiiee u | QpyHKIMHN

HaAauMCHBIIICC 3HAUYCHHUC

HpaKTuquKoe 3aHATHE

GbyHKIIH Haxoxnerane HanGompmero 1 HanMeHbIIEro 3HAYSHHSI
¢ynkimu. [Tocrpoenue rpadukos
Tema 6.7. IIpakTnyeckoe 3aHsATHE

HaXO)KHeHI/IC OIITHUMAJIBHOI'O

HanOonbiiero 1 HaMMEHBLIIET0 3HAYCHHUS q)yHKHI/II/I




pe3yJbTara ¢ IOMOIIBIO
[IPOM3BOIHOM B NPAKTHYECKUX
3ajayax
Tema 6.8 [Monstue [epooOpasnas ¢pyHkuun. [IpaBuna HaxoxaEeHUS 5
- epPBOOOPA3HBIX
[TepBooOpazHast GyHKIHH.
IIpakTHyeckoe 3aHsiTHE
[IpaBuna HAXOXKACHUS
[IpaBuia HaXOXKIACHUS TIEPBOOOPA3HBIX 2
epBOOOPa3HBIX .
Tabsmua 3Ha4eHnit nepBooOpas3HbIX
3ajauu IPUBOASAIINE K TOHATHIO ONPEAEICHHOTO HHTETpaJa.
I'eomeTpuueckuii M GU3UIECKUI CMBICIT OTIPEICIIEHHOTO 2
Tema 6.9.
. . | mHTerpama
[Inomans kxpUBOTMHEHHON
IIpakTHyeckoe 3aHATHE
Tpaneuun. Popmyna
. Pemrenne 3amad Ha MpUMEHEHNE MHTETPAIa sl BRIYUCICHUS 2
Herotona- JleiiGHmma. .
(hM3MYIECKHUX BEITMYHH M IUIOIAeH
KonTpoJibHasi padora 2
I'maBa 7 DJjieMeHTBI TEOPUHU BEPOSITHOCTH M MATEMATHYECKOH CTATHCTHKH
Tena 7.1 Co0bITHE, BEpOSATHOCTH COOBITHA. CIIOKEHUE M YMHOKEHUE 2
’ BEpPOSITHOCTEH
CoObITHE, BEPOSTHOCTD
IIpakTHyeckoe 3aHATHE
coObrTust. CroxxeHue u
.| CoOpITHE, BepOATHOCTH COOBITHA. CIIOKEHUE W YMHOKCHHE 6
YMHOXKCEHUE BEPOATHOCTCU o
BEPOSITHOCTEH
Tema 7.2. IIpakTHyeckoe 3aHsiTHE
BeposTHocTs B OTHOCHUTEJbHAs YacTOTa COOBITHS, CBOWCTBO €€ YCTOMYMBOCTH 8
poheCCHOHATBHBIX 3a7a4ax
IATT DK3ameH 6
232(94 a\ 132 np)
ITATT 6

5.2. Copep:kanue IUCHUIIHHBI, CTPYKTYPHPOBAHHOE M0 TEMaM €
yKa3aHueM OTBeJeHHOT0 HA HUX KOJIUYeCTBA 4YaCOB

U BU/J0B Y4eOHBIX 3aHATHI:
5.2.1 3aounas ¢popma o0OyueHus:

HaumeHnoBaHue pa3iesioB Coaep:xanue yueOHOro MaTepuasia, JjadopaTopHble padoThI U Oobem
AUCHHUTIJIMHBI U TeM NPaKTHYeCKHe 3aHATHS, CAMOCTOsITeJIbHAsI padoTa o0yJaromuxcs, 4acoB
KypcoBasi padoT (PoeKT) (eciu npedycmompervl)

1 2 3
MartemaTuka. ajreopa, 232(a-
HavaJ10 26,Hp-6, c-
MaTEeMaTH4Y€CKOI0 p 194)
aHAJIN3a, TeOMeTPHs

Coaep:xkanue

Temal.l Llens u 3apaun
MAaTE€MAaTHUKU IpU
OCBOCHHUH CIIELUATILHOCTH.
Yucna ¥ BEBIYUCICHUS

Ilenb 1 3a1a4uM MaTeMaTUKX NPYU OCBOEHHUH CIIELUATIBbHOCTH.
Hucna v BEIYUCIECHUSA

JeiicTBus ¢ anreOpandecKuMHy APOOSIMH, CTETICHIMH, (GOPMYITBI 2
COKpAILEHHOTO YMHOXEHUS

Tema 2.1.

Lenble u panyoHanpHble yncia. JleiicTBUTENbHBIE YUCTA. 2
Apudmernueckuii KOpeHb HATYpAJILHOM CTENeHN

JleMicTBUTEIBHBIC YKCIa

HpaKmuueCKoe 3anamue

o 2
«IIpumeHeHNN CBOMCTB apu(h)METHUECKOTO KOPHS U CTEIICHH C
JEUCTBUTEIILHBIM ITOKA3aTEIIEM»
Tema 3.1. Crenennas
CrenenHast GyHKITHS, TOKA3aTeIh CTETIEHN YETHOE U HEUYETHOE 2

(GyHKLUS ee CBOHCTBA U

HaTypaJibHOE YHCIIO..




rpaduk

Hpakmultecm)e 3anamue
IlokazaTenb CTENEHH IOJOKUTEIbHOE U OTpHUIATCIBbHOC YHUCJIO0

Tema3.5.UppannroHanbHBIC
HepaBeHcTBa CHCTEMBI
UpPpaIMOHATBHBIX
HEPAaBCHCTB

Upparmmonansapie HepaBeHcTBa CHCTEMBI UPPATMOHATBHBIX
HEpaBEHCTB

Tema 4.1. TToxazarenbHas

[NokazatenbHas QyHKUUS, CTENEHb C IPOU3BOJIBHBIM AEHCTBUTEIBHBIM
IoKa3areJieM, CBOHCTBA MoKa3aTeabHOl QyHKIH, rpaduk GyHKIIH,
9KCIIOHEHTA

(hyHKITHSA, ee CBOHCTBA U
rpaduk

Ilpaxmuueckue 3anamusn

IMokasarenbHast GYHKLUS, CTENICHb C IIPOM3BOJIBHBIM JIEHCTBUTEIbHBIM
IoKa3artesieM, CBOHCTBA MMOKa3aTenbHOH QyHKINH, Tpaduk QyHKITHIH,
9KCIIOHEHTA

Tewma 5.1. Jlorapudmer
CaoiicTBa jorapumMoB

Jlorapudmer CroiicTBa J0rapupmMoB

Tema 5.3 Jlorapudmuyeckas
(byHKIMA, ee CBOICTBa U

rpaduk

Jlorapudpmuueckas GyHKIU, ee CBOMCTBA U TpaduK

Tema 5.4JIorapudmuueckue
YPaBHEHUS U HEPABECHCTBA

Jlorapudmudeckue ypaBHEHHS U HEPAaBEHCTBA
Cnoco0bl penieHus

Tema 7.1
CoOpITHE, BEpOSITHOCTD
coObITHs. ClOKEHHE U

YMHOKEHHE BEPOSTHOCTEH

CoObITHE, BEpOSTHOCTH COOBITHA. CII0KEHHE M yMHOXCHHUE
BEPOSITHOCTEMN

CamMocTosiTeJIbHOE M3YyYeHHE Pa3/1eJI0B U TeM

Tema 1.2. CranpaptHelii Bua uncia. Ilogo6usie wieHsl. @opMyIisl
Anre6paI/IquKHe COKpAIlEHHOTO YMHOXeHUs. JIefcTBUS ¢ anreOpanyecKkuMu
BBIPAKCHHUSI PO6SMH

Tewma 1.3. JIuneitnbie
ypaBHeHus1. CHCTEMBI
JINHEUHBIX YPaBHEHUH.

Pewenue ypaBHeHUsI ¢ 0JHOH HEM3BECTHOM. .
Pemenne cucteM IByX ypaBHEHHH C ABYMsI HEM3BECTHBIMHU

Tema 1.4. JIuuetinsie
HEpaBEHCTBA

Jluneitnble HepaBeHcTBA. CUCTEMA JIMHEIHBIX HEPABEHCTB.

Tema 1.5.JIuneiinas
byHKIHS

AprymeHr, nuHeiiHast GyHkuus. ['padux TuHEHO! QYyHKIMH.

Apudmernueckuii KBaIpaTHBIA KopeHb. CBOICTBa KOpHSI.

Tema 1.6. KBanpaTHsie
KOpHHU

KBa,I[paTHHﬁ KOPCHb U3 HCOTPHULIATCIBHOI'O YHCJa. Hckimrouenne
HPppauOHAJIBHOCTHU U3 3HAMCHATCJIA.

Tewma 1.7. KBagpatHsie
YpaBHEHUs ¥ HEPAaBEHCTBA

KBaznparHoe ypaBHeHue. [IpuBeneHHOe KBagpaTHOE ypaBHEHHE.
Dopmyrbl KOpHEH KBapaTHOTO ypaBHeHMs. KBagpaTHbie
HepaBeHCTBa

Tewma 1.8. CBoiicTBa
rpaduku QyHKINH

O6nacTb onpezaeneHust GQyHKINHA, MHOXECTBO 3HAYESHUH.
YerHoCcTh HeUeTHOCTE. Bo3pacTanue u yOsIBaHHE.

Tema 1.9. Ilporpeccun n
CJIOKHBIE TPOIIEHTHI

UucioBas mociegoBaTeIbHOCTE. ApudMeTnyeckas u
TeOMETpPUUECKasi MOCIEN0BATEIbHOCTD

HpaKmuueCKue 3anamusn:’

1) Yuncnosie OyKBEHHBIE BEIPaKEHUS. YTIPOIIECHHUE BHIPAKEHUH .
2) Ypasuenus. Cucremsl ypaBHeHuil. HepaBeHctsa.

Paznen 2

JleiicTBUTEILHBIE YHCIA

Coaep:xanue

Tema 2.1.
HelicTBuTENBHBIE UUCIIA

1 | Lensle n paunoHansHble Ynucia. JledcTBUTEIbHBIE YHCTIA.
Apudmernueckuii KOpeHb HATYpaJIbHOM CTENeHN

2 | IIpakmuueckoe 3anamue
JleWicTBUTENIbHBIE YKCIIA




w

beckoneunas ACCATUYHAsA MEPUOANICCKAAL IIpOGB

Tewma 3.1. Ctentennas

Tema 2.2.
4 | Ilpakmuueckoe 3anamue
HppannonanbHbie yncia
HppaunoHanbHbIe ynciaa
Tema 2.3.beckoHedHo 5 | I'eomerpuyeckas nporpeccusi. beckoHeuHO yOBIBarOIIas
yObIBaromas reoMeTpuuecKas mporpeccus. 3HaMeHaTeNb IPOTrPECCUH.
reOMETpUYECKast dopmyra cyMMbl OECKOHEYHO YOBIBAIOIIEH IPOrpeccHn
MIPOrpeccust
Tema 2.4. 6 | Apudmernueckuil KOpeHb HaTypalbHOH cTeneHn. KBagpaTHbii
o kopenb. Kybuueckuii kopeHs. M3BaedeHust KOpHsI H-# CTENEHH.
Apudmernueckuii KOpeHb
. 7 | IIpakmuueckoe 3anamue
HaTypa/IbHOM CTCTICHH CaoiicTBa aprdMeTHIeCKOro KOpHS HATYpaJbHOW CTEIEHU
Tema 2.5. CrerneHs ¢ 8 | CreneHs ¢ panroHanbHBIM Moka3aTeneM. CBOMCTBO CTEIICHU.
palnroHaIbLHBIM
IIOKa3aTCJICM
9 | CreneHsb ¢ IEHCTBUTEILHBIM IIOKA3aTEICM.
Tewma 2.6. CtenieHb ¢
N 10 | IIpaxmuueckoe 3anamue
JIEVCTBUTEIIBHBIM o
«IIpumeHeHnn CBOMCTB apu(pMETHIECKOTO KOPHS U
IIOKa3aTeCJIEM. o
CTEIIEHU C JEUCTBUTEJILHBIM ITIOKA3aTEIEM)
Paznea 3 Crenennasi pyHkuus
Coaep:xkanue
1 | Crenennas QyHKUMS, TOKAa3aTeNIb CTEIICHH YETHOE U HEYETHOE

HaTypaJlbHOE YHCIIO..

. 2 | Ilpakmuueckoe 3anamue
(ynkuns ee cpoficTsa u [Moka3zarenb CTENECHH MOJOKHTEIHHOE H OTPHIATESIHHOE YHCIIO
rpadux 3 | CaoiicTBa cTENEHHON (YHKIUU IPH Pa3THIHBIX
MOKA3aTeNSIX CTEIECHHU.
4 | Monotonusle ¢pyHKIMU. OOpaTHMBIe GYHKITUH, 0OpaTHAast
GbyHKIWS, CI0XKHBIe (yHKIMH. BHYTPEHHSISI ¥ BHELIHSIS
Tema 3.2 B3aumuo (GYHKIMH.
06paTHHe (I)yHKHI/II/I 5 | IIpakmuueckoe 3anamue
HpoOHo-nuneiinas pyHkiusa. CIBUT BIOJIb KOOPAMHATHBIX
oceil. Brlnenenue 1eion yactu
6 | PaBHOCHIBHOCTB ypaBHEHUI U HepaBeHCTB. [IpeoOpa3oBanuit
Tema 3.3. PaBHOCHIIbHBIE YDABHCHMI1 U HEPABEHCTS.
7 | Hpakmuueckue 3anuamus
YPAaBHCHMA 1 HCPABCHCTEA [IpoBepka kopHeit. OOIIIe METOABI pEIICHHS YPAaBHECHHN 1
HEPaBEHCTB M CHCTEM.
8 | UpparnmoHaibHbIe YpaBHEHUSI.
Tema 3.4. 9 | Meroj BO3BeICHUS B HATYPAIBHYIO CTETIeHb 00enX YacTel
HppanuoHanbHbIe YpaBHEHHUSI.
ypaBHEHUS 10 | Hpaxkmuueckue 3anamusn
[TocTopoHHNE KOPHU B HPPALIMOHAIBLHOM YPABHEHUHU
11 | UppanmoHanbHble HEPABEHCTBA U CUCTEMbI HEPABEHCTB
Mertox Bo3BeACHUS B HATYPAIBHYIO CTEIIEHb 00€HX JacTen
ypaBHeHUs1. [locTOpOHHUE KOPHH.
12 | Ilpakmuueckue 3anamus
CucteMbl UppalOHATBHBIX HEPABEHCTB. MeTo
Tema 3.5 BO3BEACHUS B HATYPAITHHYIO CTETICHb 00CHX YacTei
VppaioHabHELe ypaBHeHUs1. [locTOpOHHUE KOPHH.
HepaBeHcTBa CHCTEMbI 13 | Mpaxmuueckue 3anamus VippaliioHanbHbIC ypaBHEHUSI. }
HPPAIHOHATHHBIX Mertox BO3BEACHUS B HATYPAIBHYIO CTEIICHb 00€HX JacTel
HEPaBEHCTB YPaBHCHHL.
Hpakmuueckue 3anamus
14 | Tlocroponnue kopau. MpparrioHanbHEIE HEPaBEeHCTBA U
CHUCTEMBI
15 | Ilpakmuueckue 3anamus

[IpumeHeHne cBOWCTB CTETIEHHOM (DYHKIIMN NP PA3THYHBIX
MOKa3aTeIsIx




Pa3nen 4

IoxazaTenbHas GpyHKIHSA

Coaep:xkanue

Tema 4.1. IToka3zaTenbHas

1

[NokazatenbHas QyHKUUS, CTENEHb C TPOU3BOJILHBIM
JICUCTBUTEIILHBIM TIOKa3aTelIeM, CBOWCTBA ITOKa3aTeJIbHOM
¢$yHKIMH, rpaduK QYHKINH, SKCIOHEHTA

(byHKIMSA, ee CBOMCTBa 1 2 | IIpakmuueckue 3anamusn
rpaduk [oxazaTenpHas (GYHKINSA, CTENICHD C IIPOU3BOILHBIM
JICHCTBUTEILHBIM IIOKA3aTeIEeM, CBOMCTBA MMOKa3aTEILHOM
¢dbyHKIMH, Tpad UK HYHKITUH, SKCIIOHSHTA
Tema 4.2. [IpeobpazoBanne | 3 | [IpeoOpa3oBanue moKa3aTeNbHBIX BeIpakeHUH. CBOMCTBA
MTOKA3aTEIbHBIX BRIPAKCHHUN TOKa3aTeIbHON (PyHKIHH.
4 | TlokazaTenpHOE ypaBHEHHE. MeTO I ypaBHUBAHMSI IIOKA3aTeleH.
5 | TlokazarenmpHOE ypaBHeHHE. MeTo BBEIEHHUS HOBOM
TIEPEMEHHOM.
6 | IIpakmuueckue 3anamusn
Tewma 4.3. ITokazarenbpHbIE IToka3arenbHble HepaBeHCTBA. MeTOABI PEIICHHS TTOKA3aTeIbHBIX
YpaBHEHUS HEPABEHCTBA HEPaBEHCTB.
7 | Ilpakmuueckue 3anamue
Pemenue cucreM NoKa3aTesIbHBIX YPABHEHUN U HEPABEHCTB
9 | lIpakmuueckue 3anamus

IIposepounas padbota mo teme «IlokaszaTenpHast QyHKIHSD

Tema 6.1. YpaBHeHue BHIa

Pasnea S Jorapupmuueckasi pyHKuus
Coaep:xkanue
1 | Jlorapudwm, ocHoBaHue orapudma, JorapupMupoBaHue
Tema 5.1. Jlorapudmer 2 | Ilpakmuueckue 3auamus
CaoiicTBa JlorapugmMon CaoticTBa JiorapudmoB, orapudm npousBeneHus, Jorapupm
YacTHOTO, JIOTApU(M CTeleHH
3 eCSITUYHBIC U HaTypalbHbIe JorapudMel, hopMysa nepexoaa ot
Tema 5.2. [lecaTuunbie U A yp pucmeL, hopmy peXOlL
noraprmMa Mo OJJHOTO OCHOBAaHMS K JIOrapu(My 110 JPyToro
HaTypalbHbIE JIOTapr(pMBbI
OCHOBAHHIO.
4 | Jlorapudmuueckas ¢pyHkma. CoiicTBa u rpadux
Tema 5.3 Jlorapudmudaeckas pud . by pad
. sorapuMIrdecKor HyHKINU
(dyHKIMA, ee cBOMcTBa 1
rpadeK 5 | IIpakmuueckue 3anamus Jlorapupmudeckas QyHKIUS.
p CaoiictBa 1 rpaduk orapudmmudeckoil GyHKIIH
6 | Jlorapupmudeckoe ypaBHeHue. [loteHnpoBanue.
Tema 5.4Jlorapupmudeckue pic P P
ABHCHIS 7 | Ipakmuueckue 3anamus Jlorapudmuueckoe ypaBHeHHEe. MeTon
P BBEJICHHS HOBOH mepeMeHHOi. Jlorapudmuposanwe.
8 | Jlorapupmudeckoe HEpaBEHCTBO, TIOTEHIMPOBAHNUE,
aBHOCWJIbHBIC JIOTapH(hMHUECKHE HEPABCHCTBA
Tema 5.5. Jlorapudpmudeckue P puc P
11 | Ilpakmuueckue 3anamust
HEepaBEHCTBA .
Jlorapudmuyeckoe ypaBHeHHe. MeTos BBEA€HUS HOBOH
NIEPEMEHHOM.
Paznes 6 Tpuronomerpunyeckue ypaBHeHusi 1 QyHKIIMH
Coaep:xkanue
1 | ®yHKOMA YUCIOBOTO apryMeHTa. Y paBHEHHE BUIa COSX=4,

sinx=a

y=tgX y=ctgX u ee rpadux

Cosx=a, sinx=a, tgx=a 2 | ®yHKIMS YUCIOBOrO apryMeHTa. YpaBHeHue Bujia tgx=a, ctgx=a
ctgx=a 3 | lIpakTHyecKue 3aHATHS _

YpaBHeHnue Buga COSX=a, SINX=a, tgx=a

ctgx=a
Tema 6.2. CBoiicTBa 4 CaotiicTBa GyHKIHH Y=COSX Y=SinX y=tgx y=ctgX u ee rpaduk
(byHKIHE Y=COSX Y=Sinx 5 | IpakTHyeckue 3aHATUS

CaoiicTBa QyHKIMH Y=COSX Y=SinX y=tgx y=CtgX u ee rpaduk

Pazgen 7

MHOTOrpaHHUKH M TeJIa BPAlleH!usI

Coaep:xanue

Tema 7.1. Ilonstue
MHOTOrpanHuka. [Ipuzma.
TTupamuna

1

[lonsiTe MHOTOrpaHHWKA, BEPLIMHEI, pedpa, TpaHu
MHororpanHuka. Pazseprka. [Ipusma, ee ocHoBanus. O6beM,
6oxoBas nmoBepxHocTh. [Ipu3ma, ee ocHoBanus. OObeM, OOKOBast
MIOBEPXHOCTB.

Tema 7.2. Tena BpaiueHusl.
Mununap. Konye.

Paspeptka. Llunmmuap, ero ocHoBanue. O0beM, OOKOBast
moBepxHOcTh. KoHyc, ero ocHoBanue. O0beM, OokoBast




TTOBEPXHOCTb.

Tema 7.3. llap

w

Hap u cepa. O6beM, 60KOBas TOBEPXHOCTB.

IIpakTHYyeckoe 3aHATHE
Pemenue 3anau no remam: «IIpusmay, «Ilupamunay,
«umunaapy, «Konyey, «Illap»

Paszgen 8

Hponsnonnaﬂ H €¢ FeOMeTpI/lquKI/Iﬁ CMBICJI

Coaep:xkanue

Tema 8.1. [Ipenen
MOCJIEI0BATEIBHOCTH.
HenpepbiBHOCTD QyHKIIMU

1

Uucnosas nocnenoBaTeabHOCTh. [Ipenen yncnoBoi
MOCJIEA0BATEILHOCTH, DJIEMEHT ITOCJICA0BATEIBHOCTH

[penen ¢pynkiyu B Touke. HenpepbIBHOCTh (PYHKINH B TOUKE

I[IpakTuyeckoe 3aHATHE
[penen GyHKIUU HA OECKOHEUHOCTH

I[IpakTHyeckoe 3aHATHE
Ipenen ¢pyHknuu B Touke. HempephIBHOCTh PYHKIIUH B TOYKE.
[Ipenen GyHKIMKM HA OECKOHEUYHOCTH

Tewma 8.2. ITepsorid
3aMevaTeNbHBINA MPeaest

[penen dynknnu B Touke. HempepsIBHOCTS PYHKITUH B TOUKE.
IlepBbiii 3amMedaTeNbHBIN MIPEAET

Tema 8.3. Bropoit
3aMevaTebHBIN Ipeae

[penen ¢dyHknnu B Touke. HempeprIBHOCTS PYHKITUH B TOUKE.
[Ipenen GpyHKIMM Ha OECKOHEYHOCTH. BTOpO¥ 3aMeuaTenbHbII
mpegen

IIpakTyeckoe 3aHsTHE

[penen ¢pynkumy B Touke. HenmpepbIBHOCTE PyHKIIMU B TOUKE.
[penen ¢pynkiyn Ha 6eckonedHocTH [Ipenen GpyHKIMU B TOUKeE.
HenpepsiBHOoCcTh GyHKIMHU B TOUKe. [Ipenen GpyHkuun Ha
0ECKOHEYHOCTH

Tema 8.3. Onpenenenue
IIPOU3BOJHOU
IIpaBuia
muddepeHunpoBaHUsL

MrHOBeHHas CKOPOCTb, IPON3BOIHAST (PYHKIIMH, IPE/IEI
GbyHKIMU

Ipasuna quddepennuposanus. [Ipon3BogHast CyMMEI,
npou3BeieHusI U yactHoro. [1ponsBoiHast CII0XKHOM (DYHKIHH.

10

I[IpakTnyeckoe 3aHsATHE
Ipasuna quddepernupoBanus. [Ipon3BogHast CyMMEI,
pou3BeCHUsI U yacTHOrO. [Ipon3BoiHas CIIOXKHOM (DYHKIHH.

Tema 8.4. [IpousBogHast
CTETIEHHON (YHKIINU

11

[MpownsBoaHas creneHHO# ¢yHKIMK. [Ipon3BogHAsS KOPHS,
MOKa3aTeNbHOM, JTOrapu(hMUIECKO, TPUTOHOMETPUYESCKUX
byHKIHN

12

IIpakTHyeckoe 3aHsATHE
Haxox/1eHne mpon3BOAHBIX

Tewma 8.5. [IponsBogHast
CIIOKHOM HYyHKIHMN
I'eomeTpuueckuii cmbic
MIPOU3BOHOM

13

[IpousBoHas CIOXKHOHN QyHKITHH

14

YTr10Boi#t KOAQPUIEEHT MPSIMO. YTOII MEXKAY MPSMON H OCBIO
ox. KacarenpHas k rpaguky QpyHKINH, TEOMETPHUYECKUI CMBICIT
npou3sBoHoil. Jluddepenman GpyHkmy.

15

HpaKaneCKoe 3aHATHE

VYrioBo# k0aHuEeHT npsMoi. Yro Mexay MpsMol U 0ChIO
ox. KacarenbHas k rpaguky QpyHKINH, T€OMETPHYECKUI CMBICIT
npou3sBoHoil. Jluddepenman GpyHkmy.

16

[IpousBosHas crenennoi GpyHkuuu. [IponsBonHas KOpHs,
CTEICHH CJI0KHOTO apryMeHTa. Tabiuia npon3Bo/IHbIX.
[pasuna quddepenunponanust

17

[IpousBoxnas crenennoi pyHkuuu. [IponsBogHas KOpHS,
CTETIEHH CI0XHOT0 apryMmenTa. @opmyina Al HaX0XKJIeHUS
MIPOM3BOIHOM CII0KHON pyHKIMHU

18

IIpakTnueckoe 3aHATHE
IIpoBepka ymeHHI U PUMEHEHHUE TPOU3BOJHON CIOMKHOM
GbyHKIMA

19

[IposepouHnas pabota o Teme «IIponusBoaHas»

Paszgen 9

Ipu

MEHeHHe NPOU3BOAHOM K MCCJIEN0BAHNI0 (PYHKIIMHT

Coaep:xanue

Tema 9.1. Bo3pacranue u
yObIBaHHEe (YHKINH

1

HocraTouHoe ycinoBue Bo3pacTaHue GpyHKINH, IPOMEXYTKH
MOHOTOHHOCTH. 3HaKU POU3BOAHOM

IIpakTnueckoe 3aHATHE

JlocTrarouHoe yciaoBue Bo3pacTaHue QyHKINH, TPOMEKYTKH




MOHOTOHHOCTH. 3HAKU1 HpOH?;BOZIHOﬁ.

3 | Touku makcumyma. Toukn MuHMMyMa. ToYKH 3KCTpEeMyMa.
Kpurnueckas Touka.
4 | IIpakTH4ecKkoe 3aHATHE

Tema 9.2. DxcTpeMyMbl

byHKIMIA
Touku makcumyma. Touku MuHuMyMma. ToukH SKCTpEMyMa.
Kputnyeckast Touka.
CaMocTosITeTbHAsI Ppa00Ta NPU N3YYEeHUH MATEMATHKH 194
KPII
JK3aMeH 6

232

6. Uudopmannonnoe odecrieueHue o0yuyeHusi (mepedyeHb peKOMEHIyeMbIX
yueOHbIX u3aanuii, UHTepHET-pecypcoB, 10NMOJTHUTEILHOM JTUTEPATYPbI)

6.1.1 OcHOBHbBIC UCTOYHUKH:

6.1.1 OcHOBHBbIE HCTOYHUKH:

1) Anumos, 111. A. MaTtemaruka: anreOpa 1 Hayajla MAaTEMaTUYECKOTO aHaIN3a, TeOMETPHSL.
Anrebpa 1 Hauana maremMatiuaeckoro aHanmza 10-11 kimacc. bazoBeiii ¥ yriyOnEéHHBINA YPOBHHU.
OnektpoHHas ¢popma yuebHuka. : yueOnuk / FO. M. Konsrun, M. B. Tkauésa; I1I. A. Anumos
— Mockga : AO "UznatenbctBo "[IpocBemenue”, 2022 .— 1 ¢. — ISBN 978-5-09-099445-3
— URL.: https://lib.rucont.ru/efd/806175
1) Atanacss, JI. C. Matemaruka: ajireOpa 1 Hayajla MAaTEMaTHYECKOT0 aHaJIN3a, TEOMETPHUS.
['eometpus. 10-11 knacc. ba3oBelil u yrnyOn€HHbBIN YPOBHH. DIeKTpoHHAs (opMa yueOHHKA. :
yuebnuk / B. @. byry3os, C. b. Kagomues; JI. C. Aranacsin .— Mocksa : [IpocBemienue, 2023
— 1 c.— URL: https://lib.rucont.ru/efd/806176
3) Mopnkosuy, A. I'. AnreOpa u Havyajia MaTeMaTudeckoro ananusa. bazoserit ypoBens. 11
kiacc. B 2 Hactax. Yacts 1. DnexrponHas popma yue6HuKa. : yueOnuk / I1. B. Cemenos, JI. M.
Anekcannposa, E. JI. Mapnaxaesa; A. I'. MopakoBud .— Mocksa : AO "H3narenscTBo
"IIpoceemienne", 2022 .— 1 c. — ISBN 978-5-09-099476-7 .— URL
6.1.2. /om0 THUTEIbHbIE HCTOYHUKM:

1)bynneik, I'. M. Matematuka : yuebHoe nmocobue amns cno / I'. M. Bynapik. — CaHKT-
[MerepOypr : Jlaub, 2022. — 156 c¢. — ISBN 978-5-8114-8283-2. — Tekcr : 31neKTpOHHBI# //
Jlanb : anekTpoHHO-OnOMHOTEeuHast cuctema. — URL: https://e.lanbook.com/book/187562
2) bnunosa, C. I1. Maremaruka. [IpakTHKyM JI1s1 CTYA€HTOB TEXHUYECKUX crieruanbHocTei / C.
I1. bnunoBa. — 2-e u3., crep. — Cankr-IlerepOypr : Jlans, 2023. — 196 ¢. — ISBN 978-5-
507-45891-2. — TekcT : anekTpoHHBIH // JIaHb : anekTpoHHO-0nbmoTtevnas cucrema. — URL
Hutepuer pecypent: (LTI): https:/lib.rucont.ru/lti/toolgoto=806206
https://lib.rucont.ru/efd/806206
https://e.lanbook.com/book/291170

6.1.4 IlepeuyeHb MHPOPMAIMOHHBIX TEXHOJIOT U, HCIIOJIb3yeMBbIX MPHU
OCYyLIEeCTBJICHMH 00pa30BaTEeJILHOI0 NMpPoLecca 1Mo JUCHHUIIUHE:

Horosop Ne, nara,

Ne n/mt HammenoBanue nporpaMMHOTo o0ecriedeHust
OpraHu3amus

JIuneH3noHHOE MPOrpaMMHOe odecreyeHne

1 |Microsoft Windows 7 Akt Ha nepenauy npas H-0005792



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

2 |Microsoft Office 2010 ot 08.06.2011 roxa
3 [Kaspersky Business Space Security Russian Edition
CB0001HO pacmpocTpaHsieMoe MPOrpaMMHoOe odecredeHne
1 |LibreOffice 6.3.3
2 |Adobe Acrobat Reader
3 |Mozilla Firefox 83.x
4 |Opera 72.X
5 |Google Chrome 86.x.
7. OIUCAHUE MATEPUAJIBHO-TEXHUYECKOM BA3BI,
HEOBXOAUMOMU IJIsA OCYHIECTBJIIEHUA
OBPA3OBATEJIBHOI'O ITPOHECCA 11O JUCIHUIIJIMHE
No HaumenoBanue OcHoBHOE 000pyI0BaHUE dopma UCIOIB30BaAHUS
n/m | 000pyIOBaHHBIX
y4eOHBIX
KaOMHETOB,
nabopaTtopuii u
Ip. OOBEKTOB IS
MPOBEICHUS
y4eOHBIX
3aHATHI
1. Ayn. 263 Creuuajau3upoBaHHass MeGeIb: KOMILIEKT VueOHas ay TuTopust UIst
Kabuger yaeOHoit Mebenu Ha 120 mocaio9HbIX MecT, [POBEICHNS 3aHATHL
TprOyHa. .
MATCMATHKH  p oy yueckue cpeacTBa o0y4yeHusi: MynsTHMeaMA JICKIUOHHOTO THIA, 3AHATHH
mpoekTop Epson EB-X12, yueOHO-HarnsaHbIC CEMHHApPCKOro Tula,
rmocoOwust (TabIHIIBL, IAKATHl CIIPABOYHOTO TIJIaHA) IPYIIOBBIX U
[0 Pa3IUYHBIM pasziesiaM Kypca MaTEeMaTHKH. WH/IMBHTY AT HBIX
Cnucok 11O Ha kommnbroTepe: Microsoft Windows .
7, Microsoft Office 2010, Kaspersky Business Space| O CYIPTAIIH, TCKYIIETO
Security Russian Edition, LibreOffice 6.3.3, Adobe | KOHTPOJIS B IPOMEKYTOYHOH
Acrobat Reader, Mozilla Firefox 83.X, Opera 712 X, aTTecTaluu
Google Chrome 86.x.
2. Ayn. 272 CrienuaJu3upoBaHHast MeGesIb: KOMIUICKT VyeOHas ay JuTopust 1jis
Ka6umer yaebHoi mebenu Ha 20 TOCaI0YHBIX MECT. [POBEICHNS 3aHATHL
TexHHYeCKHe CPeCcTBA 00yUeHHUs: JOCKa .
MaTeMaTUKHU JIEKIIMOHHOTO THUIIA, 3aHSATUI
MeJToBast, y4eOHO-HaTIISHbBIE TIOCOOMS.
CEMHMHAPCKOro THUIIA,
rPYNIOBBIX U
VHIUBUTy aTbHBIX
KOHCYJIbTAI[UM, TEKYILIETO
KOHTPOJIA U POMEKYTOUYHON
aTTecTaluu
2 Ayn. 123 Cnennann3upoBaHHas Medean: 3an Nel: cronel - | bubnuoreka, YnTalbHBIE 3aJIbl.

46 mT., cTynbs - 79 mT. 3anx Ne2: cToms! - 6 mT.,
CTOJI YTJIOBOH - 4 mIT., CTysbs - 17 mT. 3am Ne3:
CTyJbs -50 WIT., CTOJBI - 28 MIT.

TexHu4eckne cpeacTBa 00y4eHHs: KOMIIBIOTEPHI
Ha 0a3e nporeccopa Intel oObenUHEHHBIX B
ITOKaJIBHYIO CETh U UMEIIUX focTyn B "MHTepHeTr",

noctyn k BJ1,9B, 9K, Kouncynerantllntoc, 9bC,

IUTSL TIPOBEICHUS
KOHCYJbTAIIHOHHBIX U
CaMOCTOSITEIbHBIX 3aHATHH;
3aHATHUN CEMUHAPCKOro TUIIA,
WH/IMBUTyaIIbHBIX
KOHCYJIbTallU{, KypCOBOI'O
POEKTHPOBAHUSI (BBIOTHEHUS




OOUC. 3an Nel: monuTop Samsung - 21 mwr., KYPCOBBIX padoT).
CHCTEMHBIH OJIOK - 2 IIT., CHCTEMHBIN 0ok DNS - 1
mT., cMcTeMHbId 010Kk In Win - 18 mt., npuatep HP
Lazer Jet P 2055 - 2 mr., ckanep Epson v330 - 1
mT., kcepoke XEVOX - 1 mrt. 3an Ne2: TeneBu3op
Samsung - 1 mr., MmoauTop LG - 1 1T., cHCTeMHBIH
610k In Win - 1 wrT., ckanep - 1 mrT., npoeKkTop
Optoma - 1 i, 3xpan - 1 mT. 3am Ne3: MOHUTOPBI
Samsung - 11 mrt., moruTops: LG - 2 mit.,
crcTeMHBIN 010K In Win - 12 1mT., CUCTEMHBIH 010K
- 1 wr., npuntep HP Laser Jet P2055.

Cnucoxk ITO Ha komnsrotepe: Microsoft Windows
7, Microsoft Office 2010, LibreOffice 6.3.3, Adobe
/Acrobat Reader, Mozilla Firefox, Opera, Google
Chrome.

8. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHUSI
YYEBHOM TUCHUATIIMHBI
KOHTpOJII) N OLICHKa PC3YyJIbTAaTOB OCBOCHHA NHUCHUIIIMHBI OCYHICCTBIIACTCA
MMpCrogaBaTcjicM B IIPOHCCCC IMPOBCACHUA ITPAKTHYCCKHUX SaHHTHﬁ, BBITTOJIHCHU AL
O6yanOH_[I/IMI/ICH I/IHI[I/IBI/II[yaJ'IBHBIX SaﬂaHI/Iﬁ n TCCTI/IpOBaHI/IH.

Pe3yabTaThl 00yyeHus
(oCBOEHHBbIE€ YMEHMSI U 3HAHMS)

®opmMbI U METOAbI KOHTPOJISI M OLIEHKHU
pe3yJbTaTOB 00yUYeHHUs

3HATh:

- CBOMCTBA apU(METUYECKOTO KOPHS
HaTypaJIbHOM CTEIICHU;

- CBOWCTBA CTEICHU C PallMOHATIbHBIM
IIOKA3aTeNeM;

- CBOMicTBA JIorapu()MOB 1 OCHOBHOE
JOrapu(pMHUECKOE TOKIECTBO;

- OCHOBHBIE TPUTOHOMETPHUECKUE (POPMYJIBI;
- TaOJINIly POU3BOIHBIX AJIEMEHTaPHbIX
yHKIwmi;

- Ta0JINIly HEONPEJIETIEHHBIX HHTETPAJIOB;

- aKCUOMBI

CTEPEOMETPUHN, OCHOBHBIE ITOHATUSA U YMETh
IPUMEHATH UX NIPU

pEIIeHNN 3a1ad4.

yMeThb:

-BBITIOJHSTH apu(METHUECKUE IEHCTBUS C
YHUCIaMU;

-HaXOJWUTh 3HAYCHUS KOPHSI, CTECTICHH,
Jgorapudma;

-peraTh ypaBHEHUS IMOKa3aTelbHBIE,
JorapupMHUECKUE, TPUTOHOMETPUUIECKHE;
-peraTh HepaBeHCTBA ITOKA3aTEbHBIC,
JorapupmMHUECcKHe;

Texkynui KOHTPOJIb:

BrinonHnenue caMoCcToATeTbHOM paboThI.
Brimonxenue qoManIHero 3agaHusl.
[ToaroroBka Kk yCTHOMY OIIPOCY.

ITpoMexXyTOUHBII KOHTPOJIb: 2 CEMECTP -
9K3aMeH

Texymui KOHTPOJIb:
[TpoBepka u o1leHKa CaMOCTOSITEIIbHBIX Pa0OT U
KOHCIIEKTOB I10 TEMaM.
OneHka yCTHBIX U MUCbMEHHBIX
WH/IMBUIYaJIbHBIX OTBETOB 00yYaeMbIX.
[IpomexyTOUHBIN KOHTPOJIb; 2 CEMECTP -
JK3aMeH




-HaXOAMUTh IPOU3BOIHYIO;
-IIPUMEHATH MPOU3BOTHYIO K HCCIICTOBAHUIO
byHKIUY;

-BBIYUCIIUTH UHTETPAJIbI;

-HaXOAUTh O0BEMBI TEJI U MX COCTABIISIOLINX

@DopMBbI, METOIBI KOHTPOJIS U OTICHKU PE3YJIbTATOB 00YUEHUS JOJKHBI IO3BOJISATH
MIPOBEPATH Y 00yJArOIINXCS CPOPMUPOBAHHOCTH OOIIUX KOMITCTEHITUH,
00EeCTICUNBAOIINX UX 3HAHUS.

[TporpamMma coctaBiieHa B COOTBETCTBHH ¢ DeiepalibHbIM rOCyAapCTBEHHBIM

o0pa3oBaTeIbHBIM CTAHIAPTOM CPEHETO MPO(PEeCcCHOHATBEHOTO 00pa30BaHMUS
(®T'OC CIIO) o cienmanibrOcTH 21.02.19 3emMueycTpoiicTBO

Pa3padoruyuk

Hpel'IOI[aBaTGJIB BBICIIICH KB&HH(i)HKaHHOHHOﬁ KaTCropuu

A
% ) E.B. Mapuenko

(noonucs )

IIporpamma ogoOpena
Ha 3aceaHuu MPEIMETHO-IIUKIOBOM KOMUCCUH COLIMAIBHO-9KOHOMUYECKUX U
€CTECTBEHHOHAYYHBIX JUCIUIUINH
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