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1. HEJU U 3AJJAYM OCBOEHUS JTUCLMITJIMHDBI

Ieab ocBOeHHSA TMCHUIIJIMHBI:

— ¢dopMupoBaHUE NPEACTABICHUNA O MAaTEeMaTUKE KaK YHHUBEPCAIHHOM SI3BIKE
HayKH, CpEJCTBE MOJECIUPOBAHUS SBJICHUM W TPOILIECCOB, 00 HIESIX U METoJax
MaTEeMaTHKU;

— pa3BUTHE JIOTUYECKOTO MBIIUICHUSI, MPOCTPAHCTBEHHOTO BOOOpaXKeHUs,
AITOPUTMUYECKON KYJIBTYPbl, KPUTUYHOCTH MBIIUICHUS Ha YpPOBHE, HEOOXOJIMMOM
s Oyayiei npodeCcCUOHANBbHON JEATENbHOCTH, IS MPOAOJKEHUs 00pa3oBaHUs U
caMo00pa3oBaHus;

— OBJIAJICHUE MAaTeMAaTUYECKUMHU 3HAHUSMH W YMEHHSIMHU, HEOOXOJUMBIMHU B
MOBCEIHEBHON JKM3HM, ISl HU3YUYEHUS] CMEXKHBIX €CTECTBEHHO HAYYHBIX TUCIUILIUH
Ha 0a30BOM YPOBHE U JUCIHHUILIMH MPOGECCUOHAIBHOTO ITUKJIA;

— BOCIHUTAHUE CPEACTBAMU MATEMATHKH KYJIbTYpPbl JIMYHOCTH, IOHUMAaHMUS
3HAYUMOCTH MAaT€MaTUKU [JI1 HAy4YHO-TEXHHUYECKOIro Mporpecca, OTHOUIEHUS K
MaTeMAaTHKe KaK 4acTH OOIeueIOBEYECKON KYJbTYPhI Uepe3 3HAKOMCTBO C HCTOpPUEH
pa3BUTHSI MaTEMAaTUKH, DSBOJIIOLIMEH MaTEeMaTUUYECKUX UJICH.

OcHOBHBIE 3212494 OCBOEHM ST TUCUUIIUHBI.

— CHUCTeMaTH3alMsl CBEJCHMM O 4YHCIaX, W3YyYEHUE HOBBIX BHJIOB YHCIOBBIX
BHIpOKCHUH W (QOpMYJI; COBEPIICHCTBOBAHHWE  IMPAKTUUYECKUX  HABBIKOB U
BBIUHUCITUTEIILHOM KYJBbTYPHI, pacuupeHue u COBEPIIICHCTBOBAHUE
anreOpanyeckoro  ammapara, C()OPMHUPOBAaHHOTO B  OCHOBHOM  IIKOJE, €ro
NPUMEHEHHUE K PELICHUI0 MAaTEMATUYECKUX U HEMAaTeMaTUYECKUX 3a/1a4;

— paclIMpeHHe ©  CUCTEMaTh3alus  OOIUX  CBEACHUH O  (QYHKIUAX,
IOTIOJIHGHHWE KJlacca M3ydaeMbIX (DYHKIWNA, WUTIOCTpAIdS IIHPOTH PUMEHEHHUS
byHKIME 71 OMHMCaHWUS W M3YYCHHUS peajbHbIX 3aBUCHUMOCTEH;

— W3y4YeHUE CBOMCTB MPOCTPAHCTBEHHBIX Tel, (POpMHUpOBAHHE  yMEHUS
MPUMEHSTh MOJIYYCHHbBIC 3HAHUA JJISI PEIICHUS MPAKTUUECKUX 3a]1a4;

— pa3BUTHE MPEICTABICHUIN 0 BEPOSTHOCTHO-CTATUCTUYECKUX
3aKOHOMEPHOCTSIX B OKPY’KaIOIIEM MUpE, COBEPIIIEHCTBOBAHHE
WHTCJUICKTYaJbHBIX M PEYEBBIX YMEHHH IyTeM OOoraiieHus MaTeMaTH4eCcKOro
SI3bIKA, PA3BUTHE JIOTUYECKOTO MBIILICHUS;

— 3HAKOMCTBO C OCHOBHBIMH HJESIMH U METOAAMH MATEMATUYECKOTO aHaIU3a.

PesynbraTtom ocBoenust qucuuiinibl «I[1/1.01 MaTtemaTukay o0ydaronumMucs mno
cneruanbHOCTH 23.02.07 —TexHu4eckoe 00CIy)KUBaHUE U PEMOHT JIBUTATEINICH, CUCTEM
Y arperaToB SIBJISIETCS OBJIaJIEHNE OCHOBHBIM BHIOM PO ECCHOHATLHOMN eI TETHOCTH
(BITJ) 1 cOOTBETCTBYIOIMMHU KOMIETEHIUSIMHU.



2.MECTO JUCIHMUILIUHBI B CTPYKTYPE OBPA3OBATEJIbHOH
INPOI'PAMMBI

Hucrumummaa «MaTeMaTriKay HaXOIUTCS B MPOQUILHON YaCTH ITUKJIA TUCITUTITHH
y4eOHOro TUIaHa.

JlucuuriviHa uzydaercs Ha Kypce B 1,2 cemectpe (ouHoe oOydeHue); Ha 1 Kypce
(3aouyHoe 0OyueHue, 6a3a 9 KiaccoB).

1. MIEPEYEHb INTAHUPYEMBIX PE3YJIbTATOB OBYYEHUS 11O
JANCOUIIVIMHE, COOTHECEHHBIX C IINTAHUPYEMBIMH
PE3YJIbTATAMM OCBOEHUSI OGPA3OBATEJBHOM ITPOT'PAMMBbBI

B pPe3yjabTaTe OCBOCHHA JHUCHUILIMHBI 06yqa101111/11‘/'1c51 JOIZKCH OBJIAACTD

YMCHUAMU U 3HAHUAMU B LCIIAX HpI/IO6p€T€HI/I$I CICAyromux KOMHCTCHHHﬁI

I[lnanupyemsble pe3yibTaThbl 00y4eHU s
K HanmeHnoBanne KoMIeTeH UM 110 JUCHHUILINHE,
o (1anupyemble pe3yabTathl ocBoenusi OII) XapakTepu3yiue 3Tanbl
¢opMHPOBAHHS KOMIIETEHIHH
OO0uue KoMNeTeHUNH B o0s1acT 3HaHUA M IOHMMaHus (A)
BriOupaTh criocoOsI perieHus 3aaaq
OK 01 | mpodeccHOHANBHOM NesTeTbHOCTH SHATD:
NPUMEHHUTEITEHO K Pa3JIMYHBIM KOHTEKCTaM; - CBOIICTBA APH(METHUECKOTO KOPHS
Hcnoib30BaTh COBPEMEHHBIC CPE/ICTBA MTOKCKA, HaTypuaHBHOﬁ CTCIICHH,
AHANM3a U MHTEPIPETALIN HHOPMALIH 1 - CBOMCTBA CTENEHU C PAllHOHAIBHBIM
OKO02 HHGOPMAIIMOHHBIE TEXHOJIOTHH IS HOKa%aTeHeM;
BBITIOJTHEHUS 33]1a4 PO decCHoHaIbHOM - CBOCTBA JIOrapH(PMOB U OCHOBHOC
JEATENBHOCTH; JIorapuGpMHUUECKOE TOKIECTBO;
[11aHMpOBaTh U PEATU30BLIBATE COOCTBEHHOE - OCHOBHBIC TPUTOHOMCETPHHICCKUC
npoeCCHOHAIBHOE U INYHOCTHOE Pa3BUTHE, opmybr;
OK03 | MpearnpuHUMATENbCKYIO ACITEIbHOCTD B ) Ta6J'II/II_£y HIPOU3BOAHBIX SIIEMCHTaPHBIX
npoQecCHOHAIBHOM cepe, UCIIONBL30BATh yHKLHi;
3HAHMS 10 (PMHAHCOBOM IPAMOTHOCTH B - TAOJIMILY HEONPE/ICIICHHBIX HHTETPAJIOB;
Pa3IMYHBIX KM3HEHHBIX CHTYaIUSX; - AKCHOMBI
D eKTUBHO B3aMMOIEHCTBOBATH M paboTath B | CTCPCOMCTPIH, OCHOBHBIC MOHATHA U
OK 04 | KOJUIEKTHBE M KOMaHJIe YMETb IPUMCHATD HX HIPH
pelIeHnH 3a/1ad.
OCyIIECTBIIATh YCTHYIO U TIHCHMEHHYIO
KOMMYHHKAIIMIO Ha TOCYIapCTBEHHOM SI3bIKE
OKOS | Poccuiickoit Meepaliu ¢ yaeToM yMeTh:
0COOEHHOCTEH COIMAILHOTO U KYJIBTYPHOTO _BBIMOJHATS apHdMETHICCKIE NeHCTRIS
KOHTEKCTa, ¢ UHCTaMI:
OCyIIECTBIATh JMarHOCTHKY CHCTEM, y3JI0B "HAXOJHTh 3HAYEHHS KOPHS, CTEMEHIL,
K 1.1. | mexaHu3MoB aBTOMOOUIBHBIX JABHTATENEH. norapudma;
-peliaTh ypaBHEHHUS MMOKa3aTeIbHBIE,




IK 1.2..

OcyIecTBIATh TEXHUIECKOE 00CTy)KHBaHHE
ABTOMOOWIBLHBIX JBUTATEIEH COTrJIACHO
TEXHOJIOTUYECKON JOKYMEHTAIINH

JorapupMuIecKue,
TPUTOHOMETPUYECKHE;

-pelaTh HepaBeHCTBA MOKA3aTEIbHBIE,
JorapupMHUECKHE;

-HaXxOJHUTh MPOU3BOIHYIO;
-IIPUMEHATH TIPOU3BOTHYIO K
UCCIICIOBAHUIO (DYHKIIHH,

-BBIYHCIIUTH UHTETPAIbI;

-HaXxOJUTh O0OBEMBI TEJT U X
COCTaBJISFOIIUX




4. OBPBEM JJUCHUIIJIUHBI B BAYETHbBIX EAUHUIIAX C
YKA3AHUEM KOJIMYECTBA YACOB, BbIJIEJIEHHBIX HA
KOHTAKTHYIO PABOTY OBYYAIOIIIUXCS C
IPENOJABATEJIEM (IIO BUJIAM YYEBHBIX 3AHATHUI) U HA
CAMOCTOATEJBHYIO PABOTY OBYUAIOHIUXCHA
OO61m1ast Tpy10€MKOCTh AUCIUILIMHBI cocTaBiisieT 218 vaca

4.1. O0beM JUCHUILIMHBI M BBl Y4eOHOH padoThI:

4.1.1. Ounasn ¢popma odyuenusi: Cemectp —1,2, Bug otueTHoCTH — 1cemecTp (mud

3a4eT ); 2 —CEMECTP-IK3aMeH.

Bua yueOHoi#i paGoTbl

O0BeM yacoB

Bcero

1 cemectp

2 cemecTp

OO0masi Tpy10€eMKOCTh

218

97

121

Oobs3aTesibHast yueOHast Harpy3Ka (Bcero)

206

93

93

B TOM YHCIJIC:

Jlexuuu (JI)

104

50

54

[Tpaktuueckue 3ausatus (I113)

43

39

JlaGoparopubie paboTs (JIP)

CemuHapcKue 3aHATHS

Kypcosoit mpoekt (KIT)

KoncyabTanumn

CamocrosiTesqibHast padora:

Pacuetno-rpaduueckas padora (PI'P)

Pedepar (P)

Occe (D)

NuauBuyanbHbIA NPOEKT

KounTtponbHas pabora

CamMocTosTenpHOS HN3Y4YCHHUEC pa3acioB

18

CamonoaroroBka (IpopaboTKa 1 IOBTOPEHHE JIEKIIHOHHOTO
MaTepuaia U Marepraia ydeOHUKOB U y4eOHBIX TOCOOUH,
MOJITOTOBKA K JJA00OPATOPHBIM M MIPAKTHUECKUM 3aHSTHUSIM,
KOJUIOKBUYMaM, pyOeKHOMY KOHTPOJIIO H T.1I.)

9K3aMCH




4.1.2 3aounas ¢popma o0yyeHuUs:
baza 9 knaccoB: 1kypc, BUI OTYETHOCTH - 1KypC -UTOTOBBIE MUCHM. KOHTp. pao.;

Ixypc- ak3ameH

O0BeM yacoB

B OHoi pad
U1 y4eOHol padoThI Bcero 1 kypc

OO01mas Tpy10eMKOCTh 218 218

Oobsi3aTesqbHas yueOHAast HATPY3Ka (Bcero) 18 18

B TOM YHCIJIC:

Jlexuuu (JI) 10 10

[Tpaktuyeckue 3ausTus (I13) 8 8

JlabopaTtopusie paboTs (JIP) - -

CeMmuHapcKue 3aHsITHS

Kypcosoii npoext (KIT)

KoncyabTanumn

CamocrosiTesibHas padora: 194 194

Pacuerno-rpaduyeckas padora (PI'P) - -

Pedepar (P) ; 3

Occe () - -

NuauBuyanbHbIA TPOEKT - -

KontponbHas padoTa 1

CamocrosiTeIbHOE U3YUEHHE Pa3/IeiioB

CamomnoaroroBka (mpopadoTka U TOBTOPEHUE JIEKITMOHHOTO
Marepuaia U MaTepralia yYeOHMKOB B YUeOHBIX ITOCOOHI,
MOJITOTOBKA K Ta00OPaTOPHBIM U TIPAKTUYECKUM 3aHITHSM,
KOJUIOKBHYMaM, PyOeKHOMY KOHTPOJIIO | T.]1.)

IToaroroBka u cmaya ’K3aMeHa 6 6

HOI[FOTOBKa H caa4da 3a4€Ta - -




5. COIEP)KAHVE YYEBHOM JUCLIUITIJINHBI

5.1.

U BH/I0B Y4eOHbIX 3aHATHIA:
5.1.1 Ouynas ¢popma oOyueHus:

Conepxanue TMCUMILVIMHBI, CTPYKTYPUPOBAaHHOE 10 TEMaM €
YKa3aHHEM OTBEJCHHOI0 HA HUX KOJHUYECTBAa YaCOB

HaumeHoBaHue pa3iesioB
JUCHHUILIMHBI U TEM

Conep:xkaHue yueOHOro MaTepnaJa, JJabopaTopHbie padoThI H
NMPAKTHYCCKHEC 3AHATHSHA, CAMOCTOATE/IbHASA pa60Ta
o0yJammmxcs, KypcoBasi padot (IPOeKT) (eciu

0O0BneM yacoB

npedycmompenyi)

1 2 3
MaremaTuka. ajareopa, 218 (104 1\ 82
HAYaJ10 MaTeMaTHYECKOro np\ 22 c-p)
aHaJu3a, reoMeTpust
HaumMeHnoBauue Conep:xanue yueOHOro MaTepuasia
Pa3acjioB H TEM

Tema 1.1 Ilenp 1 3aj7aum MaTEMaTUKU MIPU OCBOEHUH CIIELIMATBLHOCTH. )
Ilens u 3a1aum qu:na u BblqncgeHm[ ;
UCTBUA T NYCCKUMHU SAIMH, CTCIICHAMU MYVIJIBI
MaTeMaTHUKH ITpU OCBOCHUHU Aeiic ¢ areopamiee Apo » CTene » popryn
COKPAIIEHHOT0 YMHOKEHHSI
cnenuainbHocTd. Yrena u
[pakTryeckoe 3aHsTHE
BEITHCIICHHA JeticTBus ¢ anredpandecKuMHU JApOOSIMU, CTENCHIMH, (OPMYJIbI 2
COKpAILEHHOTO YMHOXEHHS
IIpocTbie MPOLEHTHI, CIOCOOBI BEIYMCIECHUH
Tema 1.2. IIporieHTHBIC p pon ’ 2
AnreOpandecKre BRIpaKESHUS
BBIYHCIICHUS
IIpaktuyeckoe 3ansrTue
Anrebpamdeckue
BblunciieHe npoLeHToB, alredpandecKie BhIpaKeHUsI 2
BBIPAKEHUS
[poreHTHBIE BEIYUCIICHHS B TIPO(ECCHOHATBHBIX 3a/1a4ax.
Tewma 1.3. IPOUCHTHBIC | Pemenne ypaBHEHHs ¢ OHOIl HEM3BECTHOI.
BBIYMCJICHUA B Pemenue cucreM AByX ypaBHEHUM ¢ ABYMsI HEU3BECTHBIMU 2
npodeccruoHamTbHBIX
3anavax. JIuneitHele
ypaBHeHUs1. CHCTEMBI [pakTuueckoe 3aHsATHE
JIMHEHHBIX YPABHEHHIA. Pemenue ypaBHeHHs ¢ OHON HEU3BECTHOM. 2
Pemenne cucreM AByX ypaBHEHHH ¢ IBYMsI HEU3BECTHBIMH
IIpakTudeckoe 3ansTue
Brrancnenus u npeoGpa3oBaHus
Tema 1.4. Pemienue 3anau Peobb 2
o YpaBHeHUs 1 HepaBeHCTBA. | eomerpust Ha wockoctn Crucrema
BxoaHoit KOHTPOJIb N
JIMHEHHBIX HEPaBeHCTB.
KontponbHas pabora 2
[Ipenmer cTepeoMeTpUH . OCHOBHBIE ITOHSTHS
AKCHOMBI CTEPEOMETPUH 2
Tema 2.1. ocHOBHBIE OCHOBHBIE POCTPAHCTBEHHBIE (DUTYPHI
NOHATUS cTepeomeTpun | IIpakTnueckoe 3anaTue
AKCHOMBI CTEPEOMETPUH 2
OCHOBHBIE POCTPAHCTBEHHBIE (DUTYPHI
[MapamrensHOCTE TpsiMOH U IIOCKOCTH. OmpeienieHne, Ipu3HaK.
CaoiicTBa 4
Tema 2.2. [TapannenbHOCTh
NPSMBIX, IPSIMOH U
. | IlpakTHyeckoe 3aHsTHE
TIIOCKOCTH, IUIOCKOCTCH | Cpojicraa 06beMHBIX ¢buryp 2
[NocTpoeHue ceueHui
[TepnenauKyasspHOCTD MPSAMBIX
Tema 2.3. PICHIIIYIIAD P ’ N 4
MPU3HAK NEPIEHIUKYISIPHOCTH INIOCKOCTEN
[TepnenaukynsspHOCTb
Ilpakmuueckue 3anamus: 2




MPSIMBIX, IPSIMOM 1
MJIOCKOCTH, TJIOCKOCTEH

[Ipu3nak nepneHanKyJIIpHOCTH TIOCKOCTEH
MpU3HAK NEePHEHINKYISIPHOCTH NPSIMON U TIJIOCKOCTH

Tema 2.4. Ilepnenukymnsip
Y HaKJIOHHAas
Teopema o Tpex
MIePIICHANKYISpax

[leprienaukymnsip v HaKJIOHHAs
Teopema o Tpex nepneHIuKyIspax. YTolI MEXIy
IIJIOCKOCTSAMU

Hpaxmuueckoe 3auamue
Teopema o Tpex neprneHIuKynsapax. Yol MexIy
TJIOCKOCTSIMU

Tema 2.5. KoopauHats! u
BEKTOPHI B IIPOCTPAHCTBE

JlexapToBBI KOOPAUHATHI B TIPOCTPAHCTBE. BEKTOPHI B
HPOCTPAHCTBE

Hpaicmuuecwoe 3aHAamue
CrnoxeHue U BEIYUTaHHUE BEKTOPOB. HpOCTeﬁmHe 3aJa4uun B
KOOpJArHaTax

Tema 2.6.
[IpsiMbIe U IIIOCKOCTH B
MNPAaKTHYECKUX 3aJlayax

B3aumMHoe pacronoxeHne NpsAMBIX B IPOCTPAHCTBE
[TapaienbHOCTh NPSMON M MIIOCKOCTH

Hpaxmuuecxoe 3aHamue
Pemenne MpaKTUKO- OPUCHTUPOBAHHBIX 3a/1a4

Tema 2.7. Pemenue 3amad.
[IpsiMbIe U TIIOCKOCTH,
KOOPJMHATHI ¥ BEKTOPHI B
MIPOCTPAHCTBE

Hpaxmuuecxoe 3anamue

Pemenue 3amau.

IIpsiMbIE U IIIOCKOCTH, KOOPAMHATHI U BEKTOPHI B
MPOCTPAHCTBE

Tema 2.8. Crenens ¢

CreneHs ¢ pallMOHAILHBIM MOKa3ateseM. CBOMCTBO CTETIEHH.

paloHaIbHBIM
IoKasaTejieM
Tema 2.9. Ctenens ¢ CrerneHs ¢ IeCTBUTEILHBIM ITOKa3aTEIIEM.
JEUCTBUTEIHLHBIM IlIpakmuueckoe 3anamue
IOKa3aTeIEM. «IIpruMeHeHNH CBOWCTB apu(hMETHICCKOTO KOPHS U CTEIIEHU
C IEHCTBUTEIILHBIM ITOKa3aTEIEM»
Pasne.ﬂ 3 CreneHy u KOpPHH. CTBHeHHaﬂ, nmoxKasarteJbHass U

Jorapupmuyeckas GyHKuus

Conep:xanue

Tema 3.1. Crenennas
(hyHKITHS ee CBOWCTBA.
[IpeobpazoBanms
BBIP@KEHUM C KOPHSIMH II-
CTETIeH!

ITonsiTHE KOPHS N-CTENEHU U3 ACHCTBUTEIBHOIO YHCIa
CreneHHast pyHKIUS, IOKA3aTeIb CTEIEHH YETHOE U HEYETHOE
HATypaJIbHOE YHUCIIO..

Hpaxmuuecxoe 3anamue
Iloka3aTtenp cTeneHd IMOJI0KUTEILHOE B OTPHULATEIILHOE YUCIIO

Tema 3.2 cBolicTBa
CTETIeHH C paliOHATBHBIM
U NEUCTBUTEIHHBIM

IlonsTre crenenu ¢ PpalOHAJIBHBIM ITOKAa3aTCIIEM

Hpaxmuuecxoe 3anamue
Crenennple QyHKIINHU, HX CBOMCTBA U rpaduku. CTerneHs ¢
palMoHaIbHBIM [IOKA3aTeNEM

OKa3aTelIeEM
Uppanmonanbable ypaBHEHUs. METOIBI peIIeHUs
Tema 3.3.
Uppanmonansabie
Hpaxmuuecxue 3aHAmuUA
ypaBHEHUS

Meron Bo3BeCHUS B HATYPAJIbHYIO CTEIIEHb 00EUX YacTel
ypaBHEHHUSI.

Tema 3.4. ITokazarenbHas
(GyHKIUSA, ee CBOWCTBA
[oxazaTenpHBIC YpaBHEHUS U
HEpaBEHCTBA

[NokazatenbHast QyHKIHS, CTENEHB C IPON3BOJIHHBIM
JeHCTBUTETHHBIM TIOKa3aTeJIEM, CBOMCTBA TIOKa3aTENbHOM
¢ynxmn. [IpeoOpazoBanue NOKa3aTENbHBIX BEIPAKEHHUH.
CBoiicTBa OKa3aTeNnbHON QyHKINH

Hpakm uuecKue 3anamun




[TokazaTenpHast QYHKIHUS, CTENICHD C TIPOU3BOIEHBIM
JIeICTBUTENBHBIM NOKa3aTeneM, [loka3aTenbHOe ypaBHEHUE.
Merton ypaBHMBaHUs Moka3ateneid. MeTos; BBeIEHUs HOBOU
nepeMeHHOM. MeToibl pelieHnst oKa3aTelIbHBIX HEPABEHCTB.

Tema 3.5. Jlorapudm gucia
CsoticTBa iorapugmMoB

Jlorapudm umcina, cBoiicTBa Joraprdma, JorapupMupoOBaHHe

Ilpakmuueckue 3anamus
CaoiicTBa iorapuMoB, Jorapudm Mpou3BeAeHHs, JIorapruhm
YacTHOTO, JIOTapu(M CTerneHH

Tema 3.6. Jlorapudmuyeckas
GbyHKIHS, ee CBOHCTBA U
rpaduk. Jlorapudmuueckne
ypaBHEHHS 1 HEPABEHCTBA.

Jlorapudpmudeckast pynkuus. CBoiicTBa u rpadux
norapupmudeckor pyHkumu Jlorapudmuueckrue ypaBHEHUS 1
HEepaBeHCTBa

IIpaxkmuueckue 3anuamusn Jlorapudpmudeckas ¢pyukius. CBoiicTBa
U rpaduk JorapupmMudeckord QyHKIINN

Jlorapudmudeckoe ypaBHeHHe. MeTOAbI peleHust
Jlorapupmuposanue. [ToreHmpoBanue.

Jlorapudmudeckoe HepaBEeHCTBO

Tema 3.7. Jlorapudmsl B
[IPUPOJE U TEXHUKE

[Tpumenenue norapugma. Jlorapudmuueckas cmpanb B IpUpoJie

CamocTosiTe/ibHasi padoTa 00yyaroumxcs
Jlorapudmuyeckas cipans B npupone. Ee MmaremaTiueckue
CBOICTBaA

Tema 3.8. Pemrenue 3agau
CrerneHHas, mokasaTeabHas U
morapudmMuueckas QyHKIUSI

IlpakTHYeckue 3aHATHS
Pemenue 3agau
CreneHHasi, mokasartelibHas 1 Jjorapugmuueckast )yHKIHs

KoHnTposbHas padbora

OcHoBbI TpUroHoMeTpuu TpUroHoMeTpnyeckne ypaBHeHuUsl U

Pa3znen 4

! ¢GyHKn
Tema 4.1. Paguannas mepa yria. @yHKIUSA YUCIOBOIO apryMEHTA.
Tpuronomerpuyeckue OnpeneneHust TPUTOHOMETPHYECKUX (yHKIMI

(b YHKIIMU TIPOU3BOJIBHOIO
yIJIa, Yucia

IIpakTHYeckue 3aHATHSA
3HaKHM TPUTOHOMETPUYECKHUX (QYHKIUH

Tema 4.2.0OcHOBHBIE

OCHOBHBIE TPUTOHOMETPUUECKUE TOXKIECTBA
[IpeoOpa3oBaHUs TPUTOHOMETPHUYECKIX BBIPAKEHHNA

UTOHOMETPUYECKHUE
P IIpakTHyeckue 3aHATUSA
TOXJeCTBa
OCHOBHBIE TPUTOHOMETPHUYECKUE TOXKAECTBA
[IpeoOpa3oBaHUs TPUTOHOMETPUIECKUX BBIPAKEHUN
Temad.3. CaoiicTBa U rpaduKi TPUTOHOMETPUYECKUX (YHKLHMH
TpuroHomerpuieckne IIpakTHyeckoe 3aHsATHE
¢ysKImE ux cotictBa u | [Toctpoenne u npeoOpa3oBaHus rpagUKOB TPUTOHOMETPHYCCKHIX
rpaduku GhyHKIHH

Tema4.4. O6paTHbIe

OO0paTHbBIE TPUTOHOMETPUUECKUE (PYHKIIH UX CBOMCTBA U
rpaduku

TPUTOHOMETPUYECKHE
Ipaxmuueckoe 3anamue
¢GbyHKIIN .
OO6paTHBIE TPUTOHOMETPUIECKHE (QYHKITUH UX CBOMCTBA U rpadyuKu
Tpuronomerpuyueckrue ypaBHEHHs U HEPABEHCTBA.
Tema4.5. Crioco0BI penIeHus TPUTOHOMETPHYECKUX YPaBHEHHH
TpuroHoMeTpHu4ecKue IIpakTHyeckoe 3aHsITHE

YpaBHEHHS U HEPAaBEHCTBA

CriocoOBI penieHnst TPUTOHOMETPHUYECKUX YPaBHEHUN
IIpocreiiiirie TPUrOHOMETPUYECKUE HEPABEHCTBA

Tema 4.6. IIpakTHyeckoe 3aHsATHE
Pemrenue 3amau. OcaoBel | Pemenne 3amad. OCHOBBI TPUTOHOMETPHH. T PUTOHOMETPHUYECKUE
TPUTOHOMETPHH. ¢$yHKIIMN
TpuroHomerpuueckue
¢byHKIUK KouTtponbhas pabora
Pazgen S MHOrorpaHHHKH U TeJIa BPALeHUS

Conep:xanue

Tema 5.1. IlonsTue
MHOrorpatauka. [lpuzma.

[ToHsiTHE MHOTOrpaHHMKA, BEPIIMHBI, pedpa, rpaHu




HI/IpaMI/II[a 1 UX CCUCHUA

MHororpaHHuka. Passeptka. [Ipu3ma, mipaMuzia U X 3J€MEHTHI.
O0beM, OokoBast noBepxHOCTh. OObeM, OOKOBasi TOBEPXHOCTB.

IIpakTnuyeckoe 3ansiTHE
[pu3ma, nupamuaa u ux 3neMenTsl. O0beM, 60KoBas
noBepxHocTh. OO0beM, OOKOBasI HOBEPXHOCTb.

Tema 5.2. [IpaBuibHble
MHOTOI'PaHHUKH B KH3HA

[Tnomans moBepXHOCTH MHOTOTPAHHUKOB. BhIUnCIIeHNE 371eMEHTOB
TIPOCTPAaHCTBEHHBIX puUryp

IIpakTHyeckoe 3ansiTHE
Beruricienye 3J1eMeHTOB POCTPaHCTBEHHBIX (puUryp

Tema 5.3. Tena BpaleHusl.
Hunmuaap. Konyce, map u ux

Tena Bpamenus. Lunmuanp. Konyc, map u ux ceuenus. 6okoBas
NIOBEPXHOCTh. Pa3Beprka.

IIpakTHyeckoe 3ansiTHE

CECUCHHUSL. Tena Bpamenus. Lunuanp. Konyc, map u ux cedenus. OokoBast
noBepxHocTh. Pa3BepTka.
OObeMBI U TUTONIA TN MIOBEPXHOCTEH T

Tema 5.4.

OObLeMBI U IIJI0MIA N
MOBEPXHOCTEH Ten

IIpakTHyeckoe 3aHsATHE
Pemenne 3amau no remam: «Ipusmar, «[lupamunay», «LluauHmpy,
«Konycy, «I1lapy

IlonsTue o CUMMCTPHHU B IIPOCTPAHCTBC

Tema 5.5. .
. [Tpumepsl cummerpuii B ipodeccrn
IIpumepsl cuMMeTpuUii B
podecchy CamocTosiTe/ibHasi padoTa 00yyaroumxcs
CuMMeTpus B IPOCTPAHCTBE
IIpakTudueckoe 3aHITHE
Tema 5.6. P

Pemenue 3anay.
MHOrOrpaHHUKY U TeNa
BpallCHUs

OObeMbI U TUIOIIA/IN TIOBEPXHOCTH MHOT'OIPDAHHUKOB H TEJ
BpallCHUS

KoHnTposbHas padbora

Paznen 6

IIpoun3Bonnas u nepBoodpa3Hasi QyHKIHH

Coaep:xanue

Tema 6.1. TlonsiTue
IIPOM3BOAHON
IIpaBuna
i hepeHIupoBaHust

Onpenenenue nmpousBoanou [Ipasuia auddepeHupoBaHus.
ITpon3BoaHast CyMMBI, IPOU3BEACHHS U YyacTHOrO. [Ipon3BonHas
CIIOHOU (DYHKIIUH.

IIpakTHyeckoe 3aHsATHE
[paBuna nuddepenunponanus. [TponsBomHas CyMMBI,
npou3BeieHust U yactHoro. [Tpon3BoHast CIIOKHON (HYHKITHH.

Tema 6.2. ITonstue o
HENPepBIBHOCTH (PYHKIINH.
Meron uHTEpBAIOB

[ousTre o HenpepbiBHOCTH GyHKIMHU. CBOMCTBA HEMPEPHIBHON
¢$yHKIMH MeTon HHTepBaioB

IIpakTHYeckoe 3aHATHE
ANTOpUTM pellIeHHs] HEpaBEHCTB METOAOM HHTEPBAJIOB

Tema 6.3. I'eomeTpryeckuii T
(u3nUecKuit cMbICT
npousBogHOU. [IponsBogHas
CIIO)KHOU (PyHKIINH.

[IpousBomHast CIOXHOM QyHKIUH

YrioBoit k03 GuiMeHT npsaMoit. YTon MexIy MpsSMON U OChIO OX.
KacarenbHast k rpaduky GHyHKIMH, TEOMETPUUECKHN CMBICIT
TIPOU3BOJHOM.

IIpakTHyeckoe 3aHATHE

YrioBoit k03 GuIMeHT IpsAMoi. YTon MEXIY MPSIMON U OChIO OX.
KacatenpHas k rpaduky (QyHKIMN, T€OMETPUIECKHIA CMBICIT
TIPOU3BOJHOM. .

Tema 6.4. MOHOTOHHOCTB
¢byakumu. Touku 3KkcTpeMyma

HocraTodHoe ycinoBue Bo3pacTaHue (QyHKINMH, TPOMEKYTKH
MOHOTOHHOCTH. 3HaKH POoU3BOAHON Touky Makcumyma. Todku
muHUMYyMa. Touku 3kcTpemyMa. Kputuueckas Touka

IIpakTHyeckoe 3aHsATHE

JocraTouHoe ycinoBue BO3pacTaHue (QYHKINH, TPOMEKYTKH
MOHOTOHHOCTH. 3HaK{ POon3BOAHON. Toukn Makcumyma. Todku
muHUMYyMa. Touku skcTpemyMa. Kputnueckas Touka

Tema 6.5. UccnenoBanne
(YHKIMN ¥ TOCTPOSHHE
rpaguKoB

HUccnenoBanne GyHKIIME HA MOHOTOHHOCTD U ITOCTPOCHHE
rpa¢uKoB

IIpakTHyeckoe 3aHATHE
HccnenoBanre GpyHKINM HA MOHOTOHHOCTB M ITOCTPOCHHE
rpa¢uKoB

Tema 6.6. HauOonbiiee u
HauMeEHbIIIee 3HAaYEHNE

HaXO)K,Z[eHI/Ie HanOonpIero 1 HauMEeHBIIEro 3HAYCHHUS q)yHKIII/II/I

IIpakTHyeckoe 3aHATHE




GbyHKIIIN

Haxoxnenne Hanbonpiero n HanMeHpIIero 3Ha4eHus: (pyHKIHIH.
[ocTpoenue rpadukoB

Tema 6.7. IIpakTHyeckoe 3aHATHE
Haxoxnenne ontumansaoro | Hanbonpiero n HanMeHbIIero 3Ha4eHus: GyHKIUN
pe3ynbTara C MOMOIIBI0 2
[IPONU3BOTHON B MPAKTUUECKUX
3aj1auax
Tena 6.8 [oustue [epBooOpasznas ¢pynkuuu. [IpaBuna HaxoxIeHUS 4
o TIepBOOOPA3HBIX
[epBooOpa3zHas hyHKIMY.
IIpakTHyeckoe 3aHATHE
[IpaBuia Hax oK AEHUS
[IpaBuita HaXOXKAEHHS TIEPBOOOPA3HBIX 4
MEPBOOOPA3HBIX 9
Tabnuia 3HaueHnit nepBooOpa3HBIX
3aauu NpUBOSIIKE K TIOHSATHIO OIIPEAEIEHHOr0 HHTErpaja. 5
Tema 6.9. I'eomeTprueckuii ¥ (PU3UUECKUI CMBICT ONPEACTICHHOTO HHTErpaja
[Tnomans kpuBonuneiiHoil | [IpakTHyeckoe 3aHsiTHE
tpaneuun. ®opmyna Pemenne 3a1a4 Ha NpUMEHEHNE UHTETpaa Ayl BEIYMCICHHS 2
Hororona- JletiOHuna. (u3MUECKHX BENWYMH U IUIOMAAeH
KonTpoashas padora 2
I'smaBa 7 JjieMeHTHI TeOPHH BePOSITHOCTH H MATEMATHYECKOIH CTATHCTHKHA
Tema 7.1 CoObITHE, BEpOSITHOCTH COOBITHS. ClIO)KEHHE M YMHOXKECHUE 4
’ BEPOATHOCTEN
CoObITHE, BEPOITHOCTH
CamocTosiTeibHast padoTa 00y4Yarouxcst
coObITus. CroxkeHue u
. | CoObITHe, BepOsATHOCTH cOObITHA. CIIOXKEHUE U YMHOXKEHHUE 6
YMHOKEHHE BEPOSTHOCTEH L
BEpPOSITHOCTEH
Tema 7.2. CamocTosiTe/ibHasi padoTa 00yyaroumxcs
BeposiTHOCTE B OTHocHUTENbHAs YaCTOTa COOBITHS, CBOMCTBO €€ YCTOWYHBOCTH 8
npo¢ecCHOHANIBHBIX 337a4ax
IToaroToBKa K HTOrOBOMY TECTHPOBAHUIO 4
JK3aMeH 6
218
yacon(104
Jexumii \82
NPaKTUKH\

22 c-p)




5.2. Conep:xanue 00y4eHHs1 M CUMILITHHBI
3ao4Hoe o0yuyeHune

HaumeHoBaHue pa3iesioB
JUCHHUILIMHBI U TEM

Conep:xkanue yueOHOro MaTepuasa, 1adopaTopHbie padoThl U
NMPAKTHYCCKHEC 3AHATHSHA, CAMOCTOATE/IbHASA pa60Ta
00yJarmmxcs, KypcoBasi padot (IPOEKT) (eciu npedycmMompensl)

0O0BneM yacoB

1 2 3
MaremaTuka. ajareopa,
HAYAaJI0 MATEMATHYECKOT0 218
aHaJIN3a, TeoOMeTpus
Coaep:xanue
Temal.l. [ToBTOpeHune 1 | YucnoBble n OyKBEHHbIE BBIPAXKEHUS. Y TIPOILIEHUE BHIPAKEHUH. 5
Kypca 7- 9 knace OnemeHTapHble QyHKIUH.
2 | Ipakxmuueckoe 3anuamue
" Y 2
'Uccnedosanue hynxyuu.
3 | Lenblie u panmoHaNbHbIC Yncia. JleHCTBUTEILHBIC YHCIA. 2
Tema 2.1. JlelicTBHTCIbHbIC . IA]pI/Id)MeTI/I‘IeCKI/II/I KOpPEHb HATYPAJILHOU CTENECHU
[pakmuueckoe 3anamue
ancna «[IpuMeHeHnN CBOMCTB apu(METHIECKOTO KOPHSI U 2
CTEIEeHU C ACUCTBUTEIbHBIM MOKA3aTEIEM»
Tema 3.1. CrenenHas 5 | CrenenHas QpyHKIHs, TOKA3aTENb CTENEHA YETHOE U HEYETHOE 5
(byHKHHﬂ ee CBOUMCTBA U HaTypajJbHOC YUCJIO..
rpaduk 6 | Ipakxmuueckoe 3anamue 5
[TokasaTtenp CTEIEHN IOJIOKHUTENEHOE U OTPULIATETBHOE YHCIIO
7 | Iloxa3atensHas QyHKIMS, CTENEHb C IPOU3BOILHBIM
JIEHCTBUTEILHBIM MOKa3aTeJIeM, CBOMCTBA ITOKa3aTEIbHOM 2
Tema 4.1. TlokazarenbHas ¢yHKIMH, rpaduK QYHKIMH, SKCIIOHEHTA
GbyHKIHS, ee CBOMCTBA U 8 | Hpaxmuueckue 3anamus 2
rpaduk [ToxasartenbHast QYHKLHS, CTEIICHb C IPOU3BOIBHBIM
JIEHCTBUTENLHBIM MOKa3aTeJIeM, CBOMCTBA MOKa3aTeIbHOMN
¢dyHkimy, rpaduk QyHKINH, YKCIIOHEHTa
Tema 5.1. Jlorapudmbr 1 | Jlorapudwm, ocHoBaHue sorapudma, morapupMuUpoBaHuE 5

CaoticTBa jorapugmMoB

CamocTosiTe]

bHOE U3YyUeHue pa3iesioB u TeM 194 yacoB

Tema 1.2. Anrebpandeckue
BBIpKEHHUS

2 | CrannaptHeiii Buj umcna. [lonoOHbIe wieHbl. DOpMyITbI
COKpAIIEHHOTr0 YMHOXeHUs1. J[eficTBus ¢ anreOpaniecKuMu
JIpobsMu

Tema 1.3. JIuneiinsie
ypaBHeHUs. CHCTEMBI
JINHEHHBIX YPABHEHHI.

3 | Pemenue ypaBHeHHs C OJHOIN HEM3BECTHOM. .
Pemenne cucteM OBYX ypaBHEHHH C IBYMSI HEM3BECTHBIMH

Tema 1.4. JInneninsie
HEpaBEeHCTBA

4 | Jluneiinsie HepaBeHcTBA. CHcTeMa THHEHHBIX HEPABEHCTB.

Tema 1.5.JIuneiinas
byHKIIS

5 | Aprymenr, nuneiinas GyHkuus. ['paduk nuHeHHON QyHKINN.

Tema 1.6. KBagpaTHsbie
KOpHH

6 | Apudmernyeckuii kBaapaTHbIN KOpeHb. CBOWCTBA KOPHSI.

7 | KBagpaTHBIif KOPEHb U3 HEOTPUIATEIBHOTO YHcia. VICKIroueHue
HMPPanMoOHAIBbHOCTH U3 3HAMEHATEIS.

Tema 1.7. KBagpaTHsbie
YpaBHEHUS U HEPABEHCTBA

8 | KBaaparHoe ypaBHeHue. [IpruBeieHHOE KBapaTHOE YpaBHEHHUE.
DopMynbl KOpHEN KBaJpaTHOro ypaBHeHus. KBagpaTHbie
HEpaBeHCTBA

Tema 1.8. CpoiicTBa
rpaduku QyHKIHIA

9 | Obmactp onpeneneHus GyHKIMN, MHOKECTBO 3HAYCHHH.
UYeTHOCTH HEUETHOCTH. Bo3pacTtanue u yOsIBaHHE.

Tema 1.9. Ilporpeccun u
CJIO’KHBIE MTPOLIEHTHI

10 | Yucnosas mocnenoBaTenbHOCTh. ApUpMeTHIecKas 1
reoMeTpHYECKast MOCIIeI0BATEIILHOCTh

Hpaxmuuecxue 3anamus:




11

1) YwucnoBbie OykBeHHBIE BEIpayKEHHUS. Y TIPOIICHNE BHIPAKEHHH

2) YpaBuenus. Cucremsl ypaBHeHHH. HepaBeHcTBa.

Tema 3.1. Crenennas

Pazmen 2 JeiicTBUTeIbHbIE YHCJIA
Coaep:xanue
1 | Lensle n panmoHanbHbIe Yncia. [leicTBUTENbHBIE YK CTa.
Tema 2.1. JleficTBUTENBbHBIE Apudmernueckuii KOpeHb HATYPAJILHOM CTEIIeHH
4Hcia 2 | Ilpakmuueckoe 3auamue
JlelicTBUTENbHBIE YKCIIa
Tema 2.2. 3 | BeckoneuHas necsiTH4Has epuoAnvecKas 1podb
4 | Ilpakmuueckoe 3auamue
HppanuoHaneHble yucna "
ppauroHaNbHbIE YHCIa
Tema 2.3.beckoHeuno 5 | 'eomerpuueckas nporpeccus. beckoHeuHo yObIBaromas
yObIBaIOMIAs reoMeTpHuuecKas mporpeccus. 3HaMeHaTeNb MPOrpecCcuu.
reOMeTpHYECKast ®opmyna cyMMbI OECKOHEUHO YOBIBAIOIIEH POrpeccun
Iporpeccust
Tema 2.4. 6 | Apudmernueckuii KOpeHb HaTypaibHOH creneHu. KBaapaTHbiit
o kopeHb. KyOuueckuii kopeHb. V3BneyeHust KOpHsl H-# CTENeHH.
Apudmernyeckuii KOpeHb 7 111
o [pakmuueckoe 3anamue
HaTypaJIbHOH CTCICHH CBoiicTBa apu(METHYECKOr0 KOPHS HATYpPaJIbHON CTEIEHH
Tema 2.5. CTerneHp ¢ 8 CreneHsb ¢ pallMOHaILHBIM MOKa3zateseM. CBOMCTBO CTETICHH.
pauvoOHAIBHBIM
II0Ka3aTeiIEM
Tema 2.6. Crenens ¢ 9 | Crenenb ¢ AeHCTBUTENHLHBIM TIOKA3aTEIIEM.
JIEWCTBUTENBHBIM 10 | HIpaxmuueckoe 3anamue
TIOKA3aTEJIEM. «[IpuMeHEeHNY CBOMCTB apu(PMETHUESCKOr0 KOPHS U
CTEIEHU C ACHCTBUTEIBHBIM I10KA3aTEIEM»
Pa3nen 3 Crenennasi pyHkuust
Coaep:xkanue
1 | CrenenHas QyHKUuS, MOKa3aTeNb CTEIIEHW YETHOE M HEYETHOE

HaTypaJbHOC YUCIIO..

(hyHKIIHSI ee CBOMCTBA U 2 | Ilpakmuueckoe 3anamue
rpauk Ilokazarenb CTENEHU MOJIOKUTEIbHOE U OTPULIATEIBLHOE YUCIIO
3 | CBoiicTBa CTErEHHON (YHKIIUHU MPU Pa3THIHBIX
MOKAa3aTeNsIX CTENECHH.
4 | Monorounnsle ¢pyHkimH. OOpaTMble PYHKIIUH, 00paTHAsI
(byHKIWMSA, CIOKHBIE QYHKIMH. BHYTpEHHSS 1 BHELIHSS
Tema 3.2 B3aumnuo Pysxumn.
06paTHBIe (l)yHKHI/IPI 5 Ilpakmuueckoe 3anamue
HpobHo-nuHeliHas Gyakusa. CIBUT BIOIb
KOOpPJIMHATHBIX oceil. Brigenenue nenoi yactu
6 | PaBHOCHIBHOCTH ypaBHEHHI U HepaBeHCTB. [IpeobpazoBanuii
ABHEHHI Y HEPABEHCTB.
Tema 3.3. PaBHOCHIIBHEIE b P
7 | IIpakmuueckue 3auamus
YPaBHEHUS U HEPABEHCTBA N .
IIpoBepka kopHeit. OO METOABI peIIeHIs] YPaBHEHUN U
HEPABEHCTB U CUCTEM.
8 | MppaiioHaabHbIC yPaBHEHHUSI.
Tema 3.4. 9 | Meron Bo3Be/ieHHsI B HATYPAIBHYIO CTEIICHb 00EHX YacTeit
UppanmonansHbie ypaBHEHMUSI.
YpaBHEHHUS 10 | Hpaxmuueckue 3anamusn
ITocTopoHHME KOPHU B UPPALIMOHATIBHOM YPaBHEHHUU
11 | UppanroHaibHble HEPABEHCTBA M CUCTEMbBI HEPABEHCTB
Merop Bo3BeieHUS B HATYPAJIBHYIO CTEIIEHb O0EUX YacTel
Tema 3.5 UppaunoHanbHble A a P Yo
ypaBHeHus. IlocTopoHHME KOpHU.
HepaBeHCTBa CHCTEMBI
12 | Ilpakmuueckue 3anamus
HUppaoOHaIbHbIX
HEPABCHCTE Cucremsl UppalOHAIBHBIX HEpaBEHCTB. MeTon
P BO3BEJICHNS B HATYPAIBHYIO CTEIIEHb O0EHX YacTel
ypaBHeHus. IlocTopoHHME KOpHU.
13 | Hpakxmuueckue 3anamusa VppaimoHaibHble YpaBHEHUSL.




Meron Bo3Be[IeHUsI B HATYpPAJIbHYIO CTEIEHb 00EUX YacTer
ypaBHEHHUSL..

Hpaxmuueckue 3anamusn
14 | Tlocroponnue KopHU. MppanronaibHble HEpaBeHCTBA U
CUCTEMBI

15 | Hpaxkmuueckue 3anamusn
[IprmMeHeHne CBOWCTB CTETIEHHOW (DYHKIIMH TIPH PA3TUYHBIX
TOKa3aTelsIxX

Pa3znmen 4

Iloxa3aTenbHass pyHKIUSA

Coaep:xanue

Tema 4.1. Iloka3zarenpHas
(G yHKIUSA, €€ CBOWCTBA U

rpaduk

1 | INoka3aTenbHas QyHKIMS, CTEIEH C MPOU3BOJILHBIM
JIeWCTBUTEIBHBIM TIOKa3aTeJIeM, CBOHCTBA IOKa3aTeIbHOM
¢yHK1MH, rpaduK QyHKIMH, DKCIIOHEHTa

2 | Ilpakmuueckue 3anamus

[MToka3zaTenbHas GpyHKIMS, CTENEHb C MPON3BOJILHBIM
JICUCTBUTEIBHBIM TIOKa3aTeJIeM, CBOWCTBA T0Ka3aTeIbHOM
¢yHK1MH, rpaduK QyHKINH, SKCIIOHEHTa

Tema 4.2. [IpeoOpa3oBanue
MTOKA3aTeJIbHBIX BhIPAKCHUM

3 | IlpeoOpa3oBaHue MOKA3aTENBHBIX BhIpaKeHHH. CBOWCTBA
TIOKa3aTeNnbHON QYHKIUH.

Tema 4.3. Iloka3zarennHble
YpaBHEHUS HEPABEHCTBA

4 | IlokazarenpHOe ypaBHeHHE. MeTos ypaBHUBAaHUS IOKa3aTeleH.

5 | HokazarenbHoe ypaBHeHHE. MeTo BBe/IEHUSI HOBOM
[IEPEMEHHOM.

6 | Ilpakmuueckue 3anamus
[Toka3zaTenbHble HepaBeHCTBA. MeTObI peleHHs
TIOKa3aTeNbHBIX HEPABEHCTB.

7 | IIpakmuueckue 3anamue
Pemenue cucreM noka3areNbHbIX YPAaBHEHUN U HEPABEHCTB

9 | IIpakmuueckue 3anamus
[TpoBepounas padora no teme «IlokazarenbHas GyHKIHUDY

Pa3nen 5

Jlorapudpmuyeckas pyHkumus

Coaep:xanue

Tema 5.1. Jlorapugmbr
CaoticTBa iorapudmMoB

1 | Jlorapudm, ocHoBaHue sorapudma, JiorapuMupoBaHie

2 | IIpakmuueckue 3anamus
CaoiicTBa JiorapudMoB, Jorapudpm npousBeaAeHuUs, Jorapudhm
YaCTHOTO, JIorapu(dM cTeneHn

Tema 5.2. JlecaTnuHbic 1
HaTypaJIbHbIE JIOrapUPMbI

3 | Hdecsatuunble 1 HaTypalbHbIE JIorapudMel, hopMyna nepexoza
oT Jorapudma 1o 0JJHOr0 OCHOBAHHUS K JIOrapu(pMy 10 Ipyroro
OCHOBAHHIO.

Tema 5.3 Jlorapudmuueckas
¢GbyHKIMS, ee CBOiCTBA U

rpaduk

4 | Jlorapudpmuueckas Gpynkuus. CBoiicTBa u rpadux
norapudMudecKor GyHKIIMN

5 | Ilpakmuueckue 3anamus Jlorapudhmuaeckas GyHKITHS.
CBoiicTBa U rpaduk gorapudpmMudeckor QyHKIIHU

Tema 5.4JTorapudmuyeckue
ypaBHEHUS

6 | Jlorapudpmudeckoe ypaBHenue. [loTeHimpoBaHue.

7 | Hpakmuueckue 3anamusn Jlorapudmuaeckoe ypaBHEHHE.
Meroj BBeIcHHs HOBOI niepeMeHHoi. JlorapupmupoBanue.

Tema 5.5. Jlorapupmudeckue

8 | Jlorapudmuueckoe HepaBeHCTBO, OTEHIUPOBAHUE,
paBHOCWIBHBIE JTOrapu(MIIECKHUE HEPaBEHCTBA

11 | Ilpaxkmuueckue 3anamus

HEpaBEeHCTBA .
Jlorapudmrmueckoe ypaBHeHHe. MeTo BBECHUS HOBOM
TIEPEMEHHOM.
Pa3zgen 6 Tpuronomerpuyeckue ypaBHeHusi U GyHKIUH
Conep:xanue
1 | OyHKOMA YUCIOBOTO apryMeHTa. Y paBHEHHE BHIa COSX=4,
sinx=a
Tema 6.1. YpaBHenue Buzia 2 | ®yHKIMsA YUCTOBOrO aprymMeHra. Y paBHeHue Bujia tgx=a,
cosx=a, sinx=a, tgx=a ctgx=a

ctgx=a

3 | IlpakTHYecKHe 3aHATHS
VYpaBHeHHne BHIa COSX=4, SINX=3a, tgx=a
ctgx=a

Tema 6.2. CBoiicTa (yHKINN

4 CaoiicTBa (yHKIHME Y=COSX Y=SIiNX Y=tgX y=CtgX u ee rpaduk




ly=CO0SX y=sinX y=tgx y=Ctgx u
ee rpaduk

IIpakTHyeckne 3aHATHSA
CaoiicTBa (yHKIMH Y=COSX Y=SinX y=tgX y=ctgX u ee rpadux

Paznen 7 MHOrorpaHHHKH U TeJIa BpalleHust
Coaep:xanue
1 | [NonaTtue MHOrOrpaHHUWKA, BEPUINHEI, peOpa, TpaHu
Tema 7.1. Tlonsarue P » BD » PEOPa, TP
MHororpanHuka. Pa3zseprka. [Ipusma, ee ocHoBanus. O0beMm,
MHororpasauka. [Ipusma.
OokoBas moBepxHOCTh. [Ipu3Mma, ee ocHoBaHMs. OObeM, OOKOBast
[Mupamuna
TIOBEPXHOCTb.
2 | PazBeprtka. Lunmunnp, ero ocHoBanue. O0beM, O0KoBast
Tema 7.2. Tena BpalieHusl. P 1 AP, ’
noBepxHocThb. KoHyc, ero ocHoBanue. O0beM, OokoBast
Hunmunaap. Konyc.
TIOBEPXHOCTb.
Tema 7.3. lllap 3 | Hlap u chepa. OO6beM, GOKOBasI TOBEPXHOCTD.
4 | IpakTHYecKoe 3aHsITHE
emenue 3ana4d no remam: «I[pusmar, «[Tupamunar
P 11 , «IT ,
«Iununapy, «Konycey, «I1lapy
Paznen 8 IIpousBoaHas u ee reoMeTPpUYECKHIl CMBICT
Conep:xanue
1 | Yucnoas nocienoBatenbHOCTh. [Ipeen yncioBoit

Tema 8.1. TIpenen
HOCJIEI0BATEILHOCTH.
HenpepbiBHOCTH PyHKIINH

IMMOCJICA0OBATCIIBHOCTH, DJICMCHT IMOCJICA0BATCIbHOCTU

[Mpenen ¢pynkumu B Touke. HenpepblBHOCTH (DYHKIMH B TOUKE

IIpakTHYeckoe 3aHsITHE
[penen ¢pyHKIMK Ha OECKOHEYHOCTH

IlpakTHyeckoe 3aHsTHE
[Mpenen ¢pynkumu B Touke. HenpepbIBHOCTH (YHKIMH B TOUKE.
[Ipenen ¢pyHKUMHM Ha GECKOHEUHOCTH

Tema 8.2. Ilepsbrit
3aMeyaTeNbHbli Ipeaes

[Mpenen ¢pynkumm B Touke. HenpepbIBHOCTH (DYHKIMH B TOUKE.
IlepBblii 3aMeyaTeNbHbII Ipenes

Tema 8.3. Bropoit
3aMeyaTeNbHbIi Ipenesn

[Mpenen ¢pynkumum B Touke. HenpepblBHOCTD QYHKIMH B TOUKE.
[Mpenen ¢pynkimu Ha 6eckoHeYHOCTH. BTOpoit 3aMevaTenbHbIN
npeaen

IIpakTHYecKoe 3aHsATHE

[Mpenen ¢pynkumm B Touke. HenpepblBHOCTD (YHKIMH B TOUKE.
[Mpenen ¢pynkimu Ha 6eckoHeynocty [Ipenen GpyHkuuu B TOUKe.
HenpepeiBHOCTh (yHKIMU B Touke. [Ipenen ¢pyHkuuu Ha
OECKOHEUHOCTH

Tema 8.3. Ompenenenue
MIPOU3BOJHOU
IIpaBuna
i hepeHIupoBaHus

MrHOBeHHasI CKOPOCTb, IIPOU3BOAHAS (DYHKIIMH, IPEae
GbyHKIMK

[paBuna nuddepenumporanus. [IponsBomHas CyMMBI,
npousBeeHus U 4acTHoro. [Ipon3BogHas CIOKHON ()yHKIIIH.

10

IIpakTnyeckoe 3aHsATHE
[Ipasuna muddepennupoBanus. [Ipon3sBogHast CyMMEI,
MIPOU3BEICHMS 1 4acTHOro. [Ipon3BojiHast CIOKHON QYHKIHU.

Tema 8.4. IIpousBomHas
CTETIEeHHON (pyHKIIUI

11

[IpomsBomHas crenenHoi ¢yakuuu. [Ipon3BomHas KOpHS,
MTOKa3aTeIHHOM, TOrapuPMIIECKON, TPUTOHOMETPHUIECKUX

dhyHKIHI

12

IMpakTHyeckoe 3aHsATHE
Haxoxnerre npon3BOIHBIX

Tewma 8.5. IIpousBomHas
CIIOKHOU ()YHKIIUH
I'eomeTpuueckuii cMbICa
MIPOU3BOJHOM

13

[Ipon3BomHast c10XKHON QYHKIHH

14

YrmoBoit Ko3QPHUIUEHT MPSIMOI. YTOI MEXTy IPSIMON M OCBIO
ox. KacarenpHas k rpadyKky GyHKIMH, T€OMETPUIECKHI CMBICIT
npon3BonHON. [uddepennman GyHKITHH.

15

IIpakTHyeckoe 3aHsATHE

YrmoBoit Ko3QPHUIUEHT MPSIMOI. YTOI MEXTy IPSIMON M OCBIO
ox. KacarenpHas k rpadyKy GYHKIMH, T€OMETPUIECKHI CMBICIT
nponsBonHo. uddepennman Gyaxumm.

16

[IponsBonHas crenennoi GpyHkunu. [Ipon3BonHas KOpHS,
CTEIEeHH CIOKHOTO apryMenTa. Talbnuia mpon3BoIHbIX.
[TpaBuna muddepenumpoBanust

17

[IponsBonHas crenennoi GpyHkunu. [Ipon3BomHas KOpHS,
CTEIEHH CIOKHOT0 apryMmenTa. PopMyrna Ayt HaXOXKICHUS




TIPOMU3BOJIHOM CIOKHOW (YHKIMH

18 | IpakTHYeckoe 3aHsATHE
IIpoBepka ymeHMii 1 IPUMEHEHUE TPOU3BOTHON CIOKHON

dhyHKIIIN
19 | IIpoBepounas pabora mo Teme «IIpousBoaHas»
Pazngen 9 IIpuMeHeHne MPOU3BOXHON K HCCIEA0BAHNIO (P YHKIIMH
Coaep:xanue
1 | HocraroyHoe ycioBHe Bo3pacTaHue (QPYHKINH, TIPOMEKYTKH
Tema 9.1. Bo3pacranue u MOHOTOHHOCTH. 3HaKU POHU3BOAHOM
yObIBaHUe QyHKIUH 2 | IlpakTHYecKoe 3aHsSITHE

JocraTouHoe ycroBue Bo3pacTaHue QYHKINH, TPOMEKYTKH
MOHOTOHHOCTH. 3HaKH IPOU3BOIHON.

3 | Touku makcumyma. Toukn MuHEMyMa. TodkH 3KCTpEMyMa.
Tema 9.2. DxcTpeMyMbl Kputnyeckas Touka.

GbyHKIUH 4 | IpakTHYecKoe 3aHsITHE
Touku Mmakcumyma. Touku MuHUMYMa. TOYKH SKCTpEMyMa.
Kputnyeckas Touka.

CamocTosiTe/ibHAsi pab0Ta NP M3YUEHUU MATEMATUKH 194
JK3aMeH 6
218

1 — o3HaKOMUTENbHBIH (y3HaBaHUE paHee U3yUYEHHBIX 00BEKTOB, CBOMCTB);

2 — penpoTyKTUBHEIN (BBITIOJHEHHE JACATEIHHOCTH 110 00pa3ily, MHCTPYKIIUU HITH TIO
PYKOBOJICTBOM);

3 — MPOIYKTUBHBIN (TTAHUPOBAHUE U CAMOCTOSTEIILHOE BBIITOJIHEHUE JCITEITbHOCTH,
pereHue mpoOIeMHBIX 3a/1a4).

6.1. UndopmanuonHoe odecnevyeHue o0y4deHusi (mepedyeHb PEKOMEHIyeMbIX

yueOHbIX u3aaHuii, UHTEepHET-pecypcoB, 10NOJHUTEIbHON JUTEPATYPHI)
6.1.1 OcHOBHbIE HCTOYHMKH:

1) Anumos, 11I. A. Martematuka: anreOpa 1 Hayajla MATEMaTHYSCKOTO aHAIU3a, TeOMETPHSL.
Anre0Opa u Havasa MareMarnueckoro ananmsa 10-11 kimacc. ba3oBseiil u yriyOon€HHBIN yPOBHHU.
OnektpoHHas popma yueOHuka. : yueonuk / F0. M. Konsarun, M. B. Tkauépa; 111. A. AnumoB
.— Mockga : AO "UznatensctBo "[Ipocsemenue"”, 2022 .— 1 ¢. — ISBN 978-5-09-099445-3
— URL.: https://lib.rucont.ru/efd/806175

1) Aranacsia, JI. C. Matematuka: anreOpa 1 Hayajla MAaTeMaTHYSCKOTO aHAIU3a, TeOMETPHSL.
I'eomerpus. 10-11 knacc. ba3oBblit 1 yrinyOn€HHbBIN ypOBHH. DieKTpoHHas (opMa yuyeOHHUKa. :
yuebnuk / B. @. byrysos, C. b. Kagomies; JI. C. Atanacsn .— Mocksa : [Ipocsemienue, 2023
— 1 c. — URL: https://lib.rucont.ru/efd/806176

3) Mopakosud, A. I'. AnreOpa 1 Hayama MaTeMaTHYECKOTO aHaau3a. ba3oBeiil ypoBeHsb. 11
knacc. B 2 Yacrax. Yacte 1. Dnekrponnas ¢popma ydebnuka. : yueouuk / I1. B. Cemenos, JI. M.
AnekcangpoBa, E. JI. Mapnaxaea; A. I'. MopakoBuu .— Mocksa : AO "U3naTenbcTBo
"[Ipocsemenue”, 2022 .— 1 ¢. — ISBN 978-5-09-099476-7 .— URL
6.1.2.lonoJiHUTEIbHbIE HCTOYHUKMN .

1)Bynapik, I'. M. Maremaruka : yae6Hoe mocooue s cmo / I'. M. Byaapik. — CaHKT-
[TerepOypr : Jlaub, 2022. — 156 c¢. — ISBN 978-5-8114-8283-2. — TekcT : 21eKTpOHHbI#T //
Jlaub : anekTpoHHO-OMOMHoTeyHas cuctema. — URL: https://e.lanbook.com/book/187562

2) baunosa, C. I1. Marematuka. [IpakTukym Juist CTyJI€HTOB TEXHMUYECKHX crieruanbHocTel / C.
I1. biunoBa. — 2-e u3f., crep. — Cankr-IlerepOypr : Jlans, 2023. — 196 c. — ISBN 978-5-
507-45891-2. — TekcT : 21eKTpOHHBIN // JIaHb : anekTpoHHO-0ubnuoreynas cucrema. — URL
Hurepuer pecypesni: (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. OMUCAHUE MATEPUAJBHO-TEXHUYECKOM BA3bI,
HEOBXOJUMOMH JJ151 OCYIECTBJIEHUS
OBPA3OBATEJIBHOI'O ITPOLHECCA 11O JUCHUIIVIMHE

Ne | HaumenoBanue OcHoBHOE 000pyIOBaHUE dopMa UCTIONH30BAHUS
n/n | 000pyIOBaHHBIX
y4eOHBIX
KaOWHETOB,
naboparopuii u
Jp. OOBEKTOB IS
MPOBEICHUS
Y4eOHBIX
3aHATHUMN
1 Ayn. 263 Cnennanu3upoBannas Mede/Ib: KOMILIEKT Y4yeOHast ayTuTOpus st
Ka6umer yaeOHoi Mebenn Ha 120 moca09HBIX MECT, NPOBE/ICHNS 3aHATHIL
TpUOyHA. -
MaTeMaTHKH Tp (s JIEKIIMOHHOTO TUIIA, 3aHSATUI
eXHUYECKHe CPeNCcTBAa 00yueHus:: MyabTumenana
npoektop Epson EB-X12, yueOHO-HaTsIHbIE CEMMHAPCKOTo THIa,
rmocoous (TaOKIbI, JIAKAThI CIIPABOYHOIO IJIaHA) TPYITIOBBIX U
10 pa3InYHBIM pa3jieiaM Kypca MaTeMaTHKH. WH MBIy aTbHBIX
Cnucok ITO Ha komubiotepe: Microsoft Windows .
7, Microsoft Office 2010, Kaspersky Business Space| KOHCYIPTalnHt, TCKYIIETO
Security Russian Edition, LibreOffice 6.3.3, Adobe | KOHTPOJIS M IPOMEKYTOTHOHN
Acrobat Reader, Mozilla Firefox 83.x, Opera 72.x, aTTecTaluu
Google Chrome 86.x.
2. Ayn. 272 Cneuuaau3upoBaHHas Me0deIb: KOMIUICKT YyeOHast aymuTopust st
Ka6umer yaeOHoM Mebenn Ha 20 ocamouHBIX MECT. NPOBE/ICHNS 3aHATHIL
Texnuueckue cpeacTBa 00y4eHHs : JOCKA .
MaTE€MaTHUKH JICKIMOHHOTO THMA, 3aHATUH
MeIoBasi, yueOHO-HATIISJHBIE TIOCOOMHS.
CEMUHApPCKOTO THIIA,
TPYNIIOBBIX U
AHIUBUYTBHBIX
KOHCYJIbTAIMH, TEKYILETO
KOHTPOJIS U IPOMEKYTOYHOU
aTrTecTaluu
2 Ayn. 123 Cnenuanu3upoBanHas medesn: 3an Nel: cromnsl - | bubnmnoreka, yuTanpHbIE 3aT6I.

46 wr., crynbs - 79 wr. 3anx Ne2: cronsl - 6 wWrT.,
CTOJI YIJIOBOM - 4 WIT., cTyabs - 17 mr. 3am Ne3:
cTynbs -50 MWT., CTOJBI - 28 WT.

TexHnuyeckue cpeAcTBa 00y4eHHsI: KOMIBIOTEPHI
Ha 0aze mporieccopa Intel oObeTMHEHHBIX B
JIOKaJIbHYIO CETh U UMeroIuX noctyn B "UHTepHer",
nocryn k BJ[,9b, OK, Koncynerantllntoc, 9BC,
OOMUC. 3an Nel: moruTop Samsung - 21 wr.,
CHCTEMHBIHM OITOK - 2 IIT., cucTeMHBINH 010K DNS - 1
mT., cucTeMHbId 610K In Win - 18 ., npunatep HP
Lazer Jet P 2055 - 2 wir., ckanep Epson v330 - 1
mt., kcepokc XEVOX - 1 mr. 3an Ne2: teneBuzop
Samsung - 1 wr., moautop LG - 1 mrt., cucTreMHbIi
610k In Win - 1 wr., ckanep - 1 wT., mpoekTop

Optoma - 1 T, 5kpan - 1 mr. 3ag Ne3: MOHUTOPEI

JUTSL TIPOBE/ICHHS
KOHCYJIBTallMOHHBIX
CaMOCTOSITENBHBIX 3aHATHI;
3aHSATHI CEeMUHApPCKOrO THIIA,
VHIUBHTyaJIbHBIX
KOHCYJIbTall i, KypcOBOT'O
NPOEKTHPOBAHUS (BBITOIHEHUS
KYpPCOBBIX padorT).




Samsung - 11 wr., MmoruTops! LG - 2 .,
cucTeMHbIH 0710k In Win - 12 mT., CHCTEMHBIH OJIOK
- 1 wr., npuntep HP Laser Jet P2055.

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

Chrome.

8. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUA
YYEBHOM JJUCIUIIJIAHBI
KoHTponb 1 oLeHKa pe3ysbTaTOB OCBOEHHMS JUCLUIUIMHBI OCYIIECTBIISIETCS
[IperojaBaTesieM B IPOLECCe NPOBEACHUSA NPAKTUYECKUX 3aHSATHUU, BBIIIOJIHECHUS
00y4YaroMMMHCS UHANBUAYAIbHBIX 3aIaHUM U TECTUPOBAHUSI.

PesyibTaTsl 00yuyeHus
(ocBOEHHBbIE YMeHHS M 3HAHHSA)

(I)OpMI)I H METOJAbI KOHTPOJISI 1 OCHKU
pe3yJabTaToB 00y4YeHHsl

3HATh:

- CBOMCTBa apr(METUUECKOTO KOPHS
HATypaJbHOW CTETICHHU;

- CBOMCTBA CTENEHU C PALIMOHAJIBHBIM
MoKa3aresem;

- cBOMicTBa JIorapu(MoB U OCHOBHOE
Jorapu(MuIecKoe TOXKACCTBO;

- OCHOBHBIE TPUTOHOMETpPUYECKHE POPMYIIBI;
- TaONHIly TPOU3BOIHBIX AJIEMEHTaPHBIX
yHKumii;

- Ta0JHIly HEOIIPEIETICHHBIX UHTErPajioB;

- aKCMOMBI

CTepEeOMETPUH, OCHOBHbBIC TIOHATUS U YMETb
MPUMEHSTH UX IpU

pElIeHUH 3a/1ay.

yMeThb:

-BBITIOJIHATH apu(PMETHUECKUE ICHCTBUS C
YHCIIAMH;

-HaXOJIMTh 3HAYCHUS KOPHS, CTCIICHH,
norapudma;

-peuiaTh ypaBHEHUS MOKa3aTeNIbHBIC,
norapu(pMUYEcKue, TPUTOHOMETPUUYECKHE;
-peliaTh HepaBeHCTBA MMOKa3aTeNIbHBIE,
norapu(pMUIECcKue;

-HaXxOJUTh MIPOU3BOJIHYIO;

-IIPUMEHSTh IPOU3BOIHYIO K HCCIIEIOBAaHUIO
GbyHKINH;

-BBIUMCITUTH UHTETPAJIBI;

-HaXO0JUTh 00BEMBI TEJI U UX COCTABIISIOIINX

Tekymuil KOHTPOJIb:

BrimonmHenne caMoCTOSITEIBHON paOOTHI.
Brimonnenne moMantaero 3agaHus.
[ToaroToBka K ycTHOMY OMpOCY.

[IpomexxyToUHBIN KOHTPOJIb: 1 cemecTp 3a4éT; 2
CEMECTp - IK3aMeH

Tekymuii KOHTPOJIb:
[TpoBepka 1 OlIeHKa CaMOCTOSATEIbHBIX PabOT U
KOHCIIEKTOB 110 TEMaM.
OrneHka yCTHBIX M MUCbMEHHBIX
WHIAUBUAYAIbHBIX OTBETOB 00Y4aeMBbIX.
[TpoMexyTOUHBIN KOHTPOJIb: | cemecTp 3a4€T
2 ceMecTp - PK3aMEH;




PaGouas mporpamma cocTaBieHa B  COOTBeTCTBHHM ¢  DemepaibHbIM
rOCY/IapCTBEHHBIM 00Pa30BaTEIbHBIM CTAHAAPTOM CPEAHETO MPOECCHOHATBHOTO
obpazoBanus (®I'OC CIIO) mno cnenuansHoctd 23.02.07 Texuuueckoe

o0cITy>)KMBaHHME Y PEMOHT JIBUTATEJICH, CUCTEM U arperatoB aBTOMOOUIICH.

IIporpammy coctaBuil:
OPEnoIaBaTeNb IIEPBOM KBAIU(DUKAIIMOHHON KATErOpUU

W E.B. Mapuenko

(noonucw) U.0. amunus)

[Iporpamma omoOpeHa Ha 3acelaHMU  IPEIMETHO-LIMKIOBOW  KOMMCCHUHU
COLIMAJIEHO-PKOHOMHYECKUX U €CTECTBEHHOHAYYHBIX TUCHIUTIIIUH
npotokod Ne8 ot «11» mapra 2024 r.

[Ipencemarens IIHK XycuynuHoBa E.A.
(U.0. Damunus)
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