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1. HEJHU U 3AJIAYA OCBOEHMUA JUCHUITJIMHBI



eab ocBOCHUSA TUCUMILIMHBI:

— (opMupoBaHUE TPEICTABICHUNA 0O MAaTEMATHKE KaK YHUBEPCATHLHOM SI3bIKE
HAyKH, CPEIICTBE MOJCIMPOBAHUS SBICHUU W TIPOIECCOB, 00 HAESIX W METOHax
MaTEMAaTUKH;

— pPa3BHUTHE JIOTMYECKOTO MBIIIJICHUs, IPOCTPAHCTBEHHOIO BOOOpaKECHMS,
QITOPUTMUYECKOM  KYJbTYpbl,  KPUTHUYHOCTH  MBIIUICHHUS HAa  YPOBHE,
HEOOXOoaMMOM It Oyaymied  mpodeCCHOHAIBHOM — JIeATENIbHOCTH, IS
MIPOJIOJDKEHUS 00pa30BaHUs M CaMOOOPa30BaAHUS;

— OBJIQJICHUE MATEMAaTUYECKUMU 3HAHUSIMU U YMEHHSIMHU, HEOOXOJUMBIMHU
B MOBCCJHEBHOW KW3HU, JUISI M3YYCHHS CMEKHBIX €CTECTBEHHO HAyYHBIX
JTUCITUTIINH Ha 0230BOM YPOBHE U TUCITUTUINH MPO(GEeCCHOHATBHOTO ITHKJIA;

— BOCIHUTAHHUE CPEJACTBAMHU MATEMaTHUKH KYJbTYpbl JIMYHOCTH, MOHUMAHUS
3HAYMMOCTH MATEMAaTUKU [JII HAYYHO-TEXHUYECKOTO IPOrpecca, OTHOIICHUS
K MaTeMaTUKE KaK 4acTh OOIIeYeIOBEYECKON KyJIbTYphl 4Yepe3 3HaKOMCTBO  C
WCTOPUEH pAa3BUTUS MAaTEMAaTUKH, HBOJIIOIMUEA MAaTEMAaTHYECKUX UICH.
OcHoOBHBIE 321241 OCBOCHHS AU CIUIIIAHBI:

— CHCTEMATH3alusl CBEACHUA O 4HClaX, W3Y4YEHUE HOBBIX BHJIOB
YUCJTIOBBIX BRIPAKEHUN U (HOPMYJI; COBEPIICHCTBOBAHUE MPAKTUUYECKUX HABBIKOB
M BBIUHCIHUTEIBHOW  KYJbTYPbl,  pPACIIMPEHHE U  COBEPIICHCTBOBAHHUE
anredpanyeckoro ammapara, COOPMUPOBAHHOTO B OCHOBHOW IIKOJE, €ro
MIPUMEHEHHUE K PEIICHUIO MATEMATUUECKUX U HEMATEMATUYECKHUX 33/1aY;

— pacuiupeHre M CHUCTeMaTu3alusi oOOlUX CBEACHHM 0 QyHKIUSX,

MONMOJIHEHUE  KJlacca  M3y4yaeMbIX  (YHKIUWA,  WUIOCTpAlMs  ITUPOTHI
NpUMEHEHUST  (PYHKIMIA 7. ONWCAHUA W M3YYECHUS  PEaJbHbIX
3aBUCUMOCTEH;

— HM3yYEHHUE CBOMCTB NPOCTPAHCTBEHHBIX Tei, (HOPMHUPOBAHUE YMEHUS
IIPUMEHSITh NTOJIYYEHHBIE 3HAHUS JUIS1 PEIICHUS TPAKTUYECKUX 3a/1a4;

— pa3BUTHE IIPEJCTABICHUN 0 BEPOATHOCTHO-CTATUCTUYECKUX
3aKOHOMEPHOCTSX B OKpYy>Karolem MHpE, COBEPILICHCTBOBAHUE
VHTEJUIEKTY AJIbHBIX 151 pEUYEBBIX YMEHUU IyTeM oOorarieHus

MaTEMaTUYECKOIO A3bIKa, Pa3BUTUE JIOTUYECKOTO MBIIIJICHUS;

— 3HAKOMCTBO C OCHOBHBIMH HJAESIMH M METOJaMH MaTEMaTHYECKOTO
aHaau3a.

Pe3ynbTaToM OCBOEHHSI NUCUUILTUHBI «MareMartruka) o0O0y4aromuMucs 10
cnennasibHOCTH 23.02.01 — Opranu3anys NEPEBO30K U YIPABIEHUE HA TPAHCIIOPTE
(mo BuAaMm) SBISETCS OBJAJCHHE OCHOBHBIM BHAOM MpOo(eccCrOHATbHOM
nesarenbHocTH (BII/]) 1 COOTBETCTBYIOMIMMU KOMIIETEHIIUSMMU.

2. MECTO JUCHUIIJIAHBI B CTPYKTYPE OBPA3OBATEJILHOM
IMPOI'PAMMBI

Jucouminaa «MaremaTtrkay HaxOOUTCS O00sM3aTEIbHOM 4YacTH IIHMKJIA
0011e00pa3oBaTeNbHbIX JAUCHUILIUH Y4EOHOTO MJIaHa.



JucuumvHa usydaercs Ha 1 kypce B 1 u 2 cemecTpax (ouHoe oOyueHHeE);
Ha | Kypce (3aouHoe 0OyueHue 0a3a 9 kiaccoB)

3. IIEPEYEHbDb [INTAHUPYEMBIX PE3YJIbTATOB OBYUEHUSA
O ANCHMIIVIMHE, COOTHECEHHBIX C IINTAHUPYEMbBIMH
PE3YJbTATAMM OCBOEHUMS OBPA3OBATEJILHOM
ITPOI'PAMMBbI

B PE3YIBTATC OCBOCHHUA OUCHHIIIIMHBI O6yanOIHHfICH JOJDKCH OBJIAACTDH
YMCHUAMMH U 3HAHUAMU B TCIIAX HpI/IO6p€TCHI/IH CIICOYHOIHNX KOMHCTCHHI/Iﬁl

I[lnanupyemble pe3yJbTAThI
00y4eHMs MO0 JUCHUILUIUHE,
XapakTepu3ylouue dTanbl

HaumeHoBaHHMe KOMIIETEHIIMH
Kox | (m1anupyembie pe3yibTaTbl OCBOCHUS

or)
¢bopmMupoBaHus KOMIIETEHIITUU
O01mue KOMIeTeHINHA B o0Jy1acTH 3HAHMA M TOHMMAHUSA
BriOupaTh criocoObI perieHus 3a1a4y (A)

OK 1 | mpodeccnonanbHOM AEATEIBHOCTH
NPUMEHHUTEIBHO K Pa3INYHbIM KOHTEKCTaM;

3HATH:
Hcrnonp30BaTh COBPEMEHHBIE CPEJICTBA MOUCKA, - CBOMCTBa apU(PMETHUECKOTO KOPHs
aHaJIM3a U UHTEpIpeTali HHPOPMALIMH U HATypPajabHOMN CTEICHH;
OK 2 HH(pOPMAIIMOHHBIC TEXHOJIOTHH JJIS - CBOMCTBA CTEINEHU C pallMOHATbHBIM
BBINOJIHEHU 3a/1a4 IPO(ECCUOHAILHON [10Ka3aTeyICM;
JEATEIIbHOCTH; - CBOWCTBa JIorapu(pMOB M OCHOBHOE

Jorapu(MUUECKOe TOKAECTBO;

- OCHOBHBIE TPUTOHOMETPHUYECKUE
bopMyIbI;

- TaOJIMILy POU3BOJIHBIX AJIEMEHTAPHBIX
dynxumii;

- TaOJIMILy HEONpeaeIeHHbIX
WUHTETPAJIOB;

- AKCUOMBI

CTECPCOMETPHH, OCHOBHBIC ITOHATHUA U
YMETh MPUMEHSITh UX TPH

pEIIeHUH 3ajad.

YMeTh:

-BBINIOJIHATH apu(MeTHUECKHe JeHCTBUS
C YHCJIaMH;

-HAaXOJIUTh 3HAYEHMsI KOPHS, CTEIICHH,
norapupma;

-pemaTh ypaBHEHUs [10KA3aTEIbHbIE,
jorapudmuyueckue,
TPUTOHOMETPHYECKHUE;

-pf€IaTh HECPABCHCTBA IMOKA3aTCIILHEIC,
JorapupMHUECKHE;




-HaXOJIUTh IPOU3BOIHYIO;
-IIPUMEHSATH TIPOU3BOIHYIO K
WCCJICIOBAHHIO (DYHKIIHH;
-BBIYHMCIIUTH UHTETPAJIBI,
-HaXOINUTh OOBEMBI TENI U UX
COCTAaBJISIFOIIIAX

4. OBBEM JUCHUIIVIMHBI B 3BAYETHbBIX EJIUHULIAX C
YKA3ZAHUEM KOJIMYECTBA YACOB, BBIJ/IEJIEHHBIX HA
KOHTAKTHYIO PABOTY OBYYAROLIUXCA C
MNPENOJABATEJIEM (IIO BUJAM YUYEBHBIX 3AHSTHI) U1 HA
CAMOCTOATEJBHYIO PABOTY OBYUYAIOLIUXCSA

OO0mas Tpy10€MKOCTh JUCHUILIMHBI cocTaBiisieT 270 yacoB

4.1. O0bemM IUCUMILIUHBI U BUABI y4e0HOH padoThI:

4.1.1. Ouynas ¢popma o0yyeHus:

CGMGCTp -1, BHUA OTUCTHOCTHU — DK3aMCH, CCMCCTP -2, BHUJ OTYCTHOCTH —3a4CT (HO

pe3yabpTaTaM YCTHOTO OTpoca).

Bup y4eOHoii padoThI Obsem Obsem O0BeM yacoB
4acoB 4acoB
BCETO 1 kypc 1 xkypc
1 cemectp | 2 cemecTp

OO0masi Tpy10eMKOCTh M CUMILINHBI 270 118 152
Oos3aTesibHasi ydeOHasi Harpy3Ka (Bcero) 260 118 152
B TOM YHCIIE:
Jlexmmm (JI) 102 50 52
[Tpaktnyeckue 3anstus (I13) 152 52 100
[ToaroToBka u caya 3K3aMeHa 6 -

4.1.2. 3aounas popma oOyueHus:

1 Kypc - BUA OTYETHOCTH — DK3aMEH, TOMAIIIHSS KOHTpOJIbHas paboTa

(6a3za 9 kmaccoB).

Buj yue6Hoii padoThl

O0BeM YacoB

O0BeM 4acoB

BCETO 1 xypc
0a3za 9 kmaccoB

OO0mast Tpy10eMKOCTh M CUMILIUHBI 270 342
O6s13aTesibHAs yueOHas HATPY3Ka (Bcero) 30

B TOM YHCJIC:

Jlexruu (JI) 10 10
[Tpaktnyeckue 3anstus (I13) 6 6
CamocrositenbHas padora: 248 248




5. COJIEPXXAHWE YYEBHOM JTUCIATIIMHBI

5.1. CopepxkaHue TMCHUILIUHBI, CTPYKTYPUPOBAHHOE 110 TEMaM €

YKa3aHue€M OTBECACHHOI'0O HA HUX KOJINYECTBA YaCoB

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

HaumenoBanue pa3aeios
JUCHUMIIIMHBI U TEM

Conep:xxaHue y4eOHOT0 MaTepHaJia, JIaGopaTOpHbIe padoThHI H
NMPaKTHYECKHE 3aHATHS, CAMOCTOSITeIbHASI padoTa
o0yualommxcsi, KypcoBasi padot (Ipoekr) (eciu

O0beM yacoB

npedycmMompenyi)
1 2 3
MaremaTHKa 270 (102 n\
152 np)
HauMeHoBaHHe Copnep:xanue y4eOHOro MaTepuasia
Pa3aeiioB H TEM
Tema 1.1 Lenb 1 337241 MATEMATUKU [IPU OCBOEHUH CHEUATBHOCTH. )
Llens u 3a7a4m qI/If}J]a 51 BI)ItmcgeHm{ ;
HCTBU T NYCCKHUMHU AMH, CTCIICHAMU
MATEMATHKH TIpH 0CBOeHuH| ACHCTBIA ¢ anrebpautiec ApoGsin, cTeneHsMH, dopuyiel
COKPAIICHHOTO YMHOKEHHS
creuanbHOCTH. Ynena u
[pakTHyecKoe 3aHATHE
BBITHCIICHIA JelicTBus ¢ anredpandeckuMu APOOSIMH, CTECHIMH, (OPMYJIbI 2
COKPAIICHHOTO YMHOKEHHS
TeMa 12 HpOHeHTHI)Ie HpOCTI)Ie MPOUECHTHI, CHOCO6LI BBIYHCIICHU U 2
AnreOpandecKrie BRIPaKESHHS
BBIYUCIICHUS
[TpakTHyeckoe 3aHATHE
Anrebpandeckue
Brruncnenue npoueHToB, aredpandeckue BhIPaKeHUS 2
BBIPAYKCHHUS
Tema 1.3. IpoLEHTHbIE PHpO]_[eHTHBIC BBIMHCICHUA B HpO(beCCHVOHaﬂI)HLIX 3ajayax.
BEIUMCIICHIS B CLLICHHE YPABHEHI C O/IHOM HEM3BECTHOH. 5
Pemenue cucrem JABYX YpaBHCHUU C IBYMS HCU3BECTHBIMHU
po(ecCHOHATbHBIX
3amaydax. JInnelinele
aBHEHMs. CHCTEMDI [TpakTHyecKoe 3aHATHE
yp . ) . Pemenue ypaBHeHHSs ¢ OJTHOM HEU3BECTHOM. 2
JIMHCHHBIX YPABHCHUH. | poprenpe cucreM AByX ypaBHEHH ¢ IBYMs HOH3BECTHBIMHU
[TpakTHyecKoe 3aHATHE
Brruucnenus u npeoGpa3oBaHus
Tewma 1.4. Pemenue 3amau peoop 4
N YpaBHeHus u HepaBeHCTBa. [ eoMeTpust Ha TuIockocTH Cuctema
BxoaHoi KOHTpOJIB .
JIMHCUHBIX HCPABCHCTB.
KonTponbaas pabota 2
IIpenMer cTepeoMeTpuu . OCHOBHBIE IIOHATHUS
AKCHOMBI CTEpEOMETPHUHI 4
Tema 2.1. ocHOBHEIE OCHOBHBbIE TIPOCTPAHCTBEHHbIE PUTYDPBI
MOHSTHA cTepeoMeTpun | [IpakTudeckoe 3aHATHE
AKCHOMBI CTEpEOMETPUH 2
OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPEI
[MapannensHOCTH NPSAMOH U TUIOCKOCTH. OnpeieNieHne, MPH3HaK. 4
Tema 2.2. ITapannenbHOCTL| CBolicTBa
MPSAMBIX, TPSIMOH U [TpakTHyeckoe 3aHATHE
IUIOCKOCTH, TT0cKocTel | CBoicTBa 00beMHBIX GUryp 4
[TocTpoenue ceueHui
[TeprieHANKYISAPHOCTH TIPSIMBIX
Tewma 2.3. PHCHIKYTIAP p ’ . 4
MPU3HAK NMEPIEHANKYISIPHOCTH TJIOCKOCTEN
IleprieHUKYISIPHOCTD
N Ipakmuueckue 3auamusn:
MPSAMBIX, IPIMOU U o
N [Ipu3Hak neprneHIuKyIIpHOCTH IUIOCKOCTEN 2
IJIOCKOCTH, INIOCKOCTEN N
MPU3HAK NMEPIEHANKYISIPHOCTH NPSIMON U TUIOCKOCTH
Tewma 2.4. Ilepnenaukysip | [lepnenaukynsp u HaKJIOHHAS )

1 HAaKJIOHHAasA

TeopeMa 0 TpEX NCPHCHAUKYJIApax. VYron MCXKOAY




Teopema o Tpex
MEepIEHTUKYISIpax

IIJIOCKOCTSAMM

Hpakmu!tecxoe 3anamue
Teopema o Tpex NeprneHIuKYIsIpax. Yol MEeXIy
TJIOCKOCTSIMHU

Tema 2.5. Koopaunats! u
BEKTOPHI B IPOCTPAHCTBE

JlexapTOBBI KOOPAMHATEI B IPOCTpaHCTBE. BEKTOPHI B
MPOCTPAHCTBE

Ilpakmuueckoe 3anamue
CrnoxeHre 1 BEIYUTaHNE BEKTOPOB. [IpocTeiinre 3aqaqu B
KOOpAMHATax

Tewma 2.6.
TIpsimMble ¥ TUIOCKOCTH B
MPaKTUYECKUX 3a]adax

BzaumHoe PacmioJIOKCHHUC MPAMBIX B IPOCTPAHCTBE
HapaJ'IJ'IGJ'II)HOCTL HpﬂMOﬁ U IMJIOCKOCTHU

HpakmulteCKoe 3anamue
Pemienue MPAKTUKO- OPUCHTUPOBAHHBLIX 3a1a4

Tema 2.7. Pemenue 3amauq.
[IpsiMbIe U MIIOCKOCTH,
KOOPAHWHATHI 1 BEKTOPHI B
MIPOCTPAHCTBE

Hpakmulteacoe 3aHamue

Pemenne 3amgad.

IIpsiMbIE U IIIOCKOCTU, KOOPIUHATHI U BEKTOPHI B
MIPOCTPAHCTBE

Tema 2.8. Ctemnens ¢
parnOHAIBHBIM
MOKa3aTejieM

CreneHb ¢ pallMOHAIBLHBIM MOKa3zaresaeM. CBOMCTBO CTETICHU.

Tema 2.9. CreneHs ¢

CreneHs ¢ AeHCTBUTEILHBIM ITOKA3aTENIEM.

HpakmuueCKoe 3anamue

JOEHUCTBUTEIBLHBIM o
«IIpumeHeHNH CBOMCTB aprMETHIECKOTO KOPHS U
IIOKAa3aTeJIEM. .
CTEIICHH C JCHUCTBUTEIBHBIM ITOKA3aTCIEM»
Crenenu u kopHu. CTeneHHasi, noka3arejbHas U
Pazmen 3

gorapupmuyeckas pyHKuus

Copepikanue

Tema 3.1. Ctenennas
(yHKUUS ee CBOMCTBA.
[IpeobpazoBanus
BBIPAXKEHHUN ¢ KOPHSAMU II-
CTEIICHH

ITonsiTHe KOpHS N-CTETIEHH U3 AHCTBUTENBEHOTO YHCiIa
CrenenHasi pyHKIHS, TOKa3aTeNIb CTEIICHH YETHOE M HEYETHOE
HaTypaJbHOE YUCIIO..

Hpakmuqecxoe 3anamue
ITokazaTensb CTeNEHU MOJIOKUTEIBHOE 1 OTpHUHIATCIBHOC YUCJIO0

Tema 3.2 cBoiicTBa
CTEIEHU C pallMOHAJIbHBIM
U IEUCTBUTEILHBIM

IlousaTue crenenu ¢ palOHAJIBHBIM ITOKa3aTCJICM

HIpaxmuueckoe 3anamue
Crenennble QyHKIUH, UX cBOicTBa U rpaduku. CTeneHs ¢

mokKazarejieM palrOHAJIBHBIM IIOKAa3aTCJIEM
I/IppaI_II/IOHaJ'II)HI)Ie YpPaBHCHUA. MeToanl peuicHus
Tema 3.3.
UppauuonansHbie Ilpakmuueckue 3anamusn
ypaBHEHUS MeTo/1 BO3BEICHUS B HATYPAIbHYIO CTEIICHb 00EUX YacTei

YpaBHEHHS.

Tema 3.4. IToka3zaTenpHas
(GyHKIHSA, e CBOWCTBA
IToka3zarenbHble ypaBHEHUS U
HEpaBEHCTBA

[MTokazaTenbHast QyHKIUS, CTENEHb C TPOU3BOJILHBIM
JIeHCTBUTENBHBIM NTOKA3aTeNEM, CBOICTBA TOKA3aTEIbHON
¢ynkimn. [IpeoOpazoBanue NOKa3aTEIbHBIX BEIPAXKECHUI.
CBoiicTBa IOKa3aTeNnbHON QYHKIIMU

Ilpaxmuueckue 3anamus

IToxasarenpHas GyHKINS, CTEIICHb C TPON3BOJIEHBIM
JIEHCTBUTENIBHBIM [T0Ka3aTeneM, IlokasaTesnbHOe ypaBHEHHE.
Merton ypaBHUBaHuUA 1OKa3aTeneil. MeTosl BBeIEeHHS] HOBOM
epeMeHHON. MeToIbl penieHns NOKa3aTeIbHbIX HEPABCHCTB.

Tewma 3.5. Jlorapugm gucna
CaoiicTBa oraprpmoB

Jlorapudm uncia, cBoiicTBa orapruma, J0rapupMUpPOBaHUE

Hpaxmuueckue 3anamus
CgoiicTBa orapuMoB, Jorapudm Mpou3BEACHNUS, JTOTapuhM
9aCTHOTO, JIOTapU(M CTEHCHH




Tema 3.6. Jlorapudmudeckas
(yHKIM, ee CBOICcTBA U
rpaduxk. Jlorapudpmuueckue
ypaBHEHUS M HEPaBEHCTBA.

Jlorapudmudeckas pynkuus. CoicTBa 1 rpaduk
norapupmudeckoit pynkiuu Jlorapudmuueckue ypaBHEHUS U
HepaBeHCTBa

Ilpakmuueckue 3auamus Jlorapupmiaeckast QyHKITHSL.
CBoiicTBa U rpaduK JorapupMUIecKor GyHKIHN
Jlorapugpmudeckoe ypaBHeHHe. MeTObI peleHus
Jlorapudmuposanue. [ToTeHIIpOBaHUE.
Jlorapugmuyeckoe HEpaBEeHCTBO

Tema 3.7. Jlorapudmsl B
MPUPOJIC U TEXHHUKE

[Mpumenenune norapudma. JlorapubmMudeckas Ciupaitb B MPUPOIC

I[IpakTHYeckue 3aHATHS
Jlorapudmudeckas crimpais B mpupoe. Ee MaTemaTiuaeckne
CBOMCTBa

Tema 3.8. Pemenue 3anau
CrerneHHas, MOKazaTeabHAs U
norapupmudeckast GpyHKuus

I[IpakTHYeckue 3aHATHS
Pemenue 3anay
CreneHHasi, MOKazaTeabHas H jorapudmuyueckast QyHKIHS

KontponsHas pabora

OcHOBBI TPUTOHOMETPUHU Tpur0HOMeTpnqec1me YpaBHeHUA

Paznen 4

M QYHKIUH
Tema 4.1. Panuannas mepa yrina. @yHKIMS YUCIOBOIO apryMEHTa.
TpuroHomeTpudeckue OmnpeneneHus: TPHTOHOMETPUYECKUX (PYHKIIMH

(byHKIIMH TIPON3BOJIBHOTO
yIJa, 9ucia

IIpakTHyeckue 3aHATUSA
3HaKU TPUTOHOMETPUUECKHUX (PYHKLMI

Tema 4.2.0cHOBHBIE

OCHOBHBIE TPUTOHOMETPHUYECKHUE TOXKAESCTBA
[TpeoOpa3oBaHusi TPUTOHOMETPHYECKUX BBIPAKESHHIH

TPUTOHOMETPUICCKHE I[pakTHyeckue 3aHATHSA
TOXKIIECTBA OCHOBHBIEC TPUTOHOMETPHUYECKHIE TOKIACSCTBA
[TpeoOpa3oBaHus TPUTOHOMETPHICCKHUX BBIPAKCHHN
Temad.3. CBoiicTBa U rpad) UKy TPUTOHOMETPHUUECKUX (DYHKIUH
Tpuronomerpuyeckue IIpakTHYeckoe 3aHATHE
(hyHKIIMH X CBOHCTBA U [Moctpoenne u mpeoOpa3oBaHus TPadUKOB TPHTOHOMETPHICCKHX
rpaduKu QyHKIHIA

Tema4.4. O6paTHEIC

OGpatHble TPUTOHOMETpHUYECKHEe QYHKIIMH UX CBOWCTBA U
rpaduku

TPUTOHOMETPUUYECKHE Ipaxmuueckoe 3anamue
GbyHKIHH OOparHble TpUroHoMeTpryeckre (GpyHKINU UX CBOHCTBA U
rpaduku
TpuroHoMmeTpuyeckue ypaBHEHHs U HEPABEHCTBA.
Tema4.5. Crioco6b1 penieHust TPUTOHOMETPUYECKHUX YpaBHEHUH
Tpuronomerpuueckue IIpakTHyeckoe 3aHATHE

YpaBHEHHUS U HEPABEHCTBA

Crioco6b1 peneHus TPUTOHOMETPUIECKHUX YpaBHEHUN
[Ipocreliye TPUrOHOMETPUYECKUE HEPABEHCTBA

Tewma 4.6. IIpakTHyeckoe 3aHsITHE
Pemenne 3anay. OcHoBbl | Pemienue 3agauy. OCHOBBI TPUTOHOMETPHH. TPUTOHOMETPHUUECKHE
TPUTOHOMETPHH. byHKIMH
TpHUrOHOMETpHYECKHE
¢$yHKIIMH KonrposnbHas pabora
Pazgen S MHOrOrpaHHHMKH U TeJa BpalleHus

Conep:xanue

Tewma 5.1. IlonsgTue
MHororpanauka. [Ipusma.
TIupamuna u ux ceueHus

[TonsiTe MHOrOrpaHHUWKa, BEPIINHBI, pedpa, TpaHu
MHoOTrorpaHauka. Passeprka. Ilpu3ma, nmupamuia U X 3JI€MEHTEHI.
O6bem, bokoBas moBepxHOCTh. O0BeM, 60KOBAsE TOBEPXHOCTE.

IIpakTHyeckoe 3aHATHE
[Tpu3ma, mupamuga u ux 3meMeHTsl. O0BeM, O0KOBaS
MoBEepXHOCTh. O0BbeM, OOKOBasi TOBEPXHOCTD.

Tewma 5.2. [IpaBuibHbIE
MHOTOTPaHHUKH B KH3HU

[Tnomanp MOBEPXHOCTH MHOTOTPAHHUKOB. Berancienue
JJIEMEHTOB NPOCTPAHCTBEHHBIX QUTYP

IIpakTHyeckoe 3aHATHE
BrrunciieHne 3J1eMeHTOB IPOCTPAHCTBEHHBIX (PUTYD




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

Tena Bpamenus. Hunmuanp. Konyc, map u ux ceueHus. 60koBas
noBepxHOcTh. Pa3BepTka.

HpaKanecxoe 3aHATHEC

CEUEeHUs. Tena Bpamenus. [lunmmaap. Konyc, map u ux ceueHus. O0KoBas
MOBEPXHOCTh. Pa3BepTka.
OO0ObEMBI U IIONIA U IOBEPXHOCTEH TEI

Tema 5.4.

OObEMBI U IIOMIAIN
MOBEPXHOCTEH TeJ

IIpakTHyeckoe 3aHsiTHE
Pemenue 3anaq no remam: «IIpusmay, «IIupamunar,
«[Iunuaap», «Konyey, «Illap»

[lonsarue o CUMMCTPHUHU B IPOCTPAHCTBC

Tema 5.5. o
. [TpuMepsl cuMMeETpHiA B IpodeccHi
IIpumepsr cummeTpuii B
IIpakTHyeckoe 3aHATHE
npodeccuu
CHuMMeTpHs B IPOCTPAHCTBE
[IpakTHueckoe 3aHsATHE
Tema 5.6. P

Pemenue 3amau.
MHoOrorpaHHUKH H Tela
BpAICHAS

OObeMBI U TUTOIIAH TIOBEPXHOCTH MHOTOTPaHHUKOB U Tell
BpaIIeHUs

Kontponpras padora

Pa3nen 6

IIpousBoaHas U nepBoodpa3Hasi GyHKUHHU

Copep:xkanue

Tema 6.1. ITonsaTtue
TIPOU3BOTHOM
IIpaBuna
i bepeHInpoBaHus

Onpenencuue npousBoaHoit [Ipapuna nuddepeHIpoBaHus.
IIpousBoaHas CyMMBI, IPOU3BEACHU U 4acTHOTO. [IpousBonHas
CJIOKHOM (DYHKIIMH.

IIpakTHyeckoe 3aHsiTHE
[IpaBuna quddepennupoanus. [Ipou3BoIHAS CYMMBI,
Npou3BeACHHsI U yacTHOTO. [1pon3Bo/iHast ClI0KHOW (DYHKIIHH.

Tema 6.2. ITousitue o
HeNpephIBHOCTH (PyHKIINU.
Merto/1 HHTEPBAJIOB

[Monstue o HenpepbIBHOCTU (yHKIMU. CBOWCTBA HENIPEPHIBHOM
¢GyHKIME MeTo/1 HHTEpBaJIOB

HpaKTI/I‘{eCKOG 3aHATHE
AJ'IFOpI/ITM PCHIICHHA HEPABCHCTB MCTOJAOM MHTCPBAJIOB

Tema 6.3. ['eomeTpuyeckuii T
(usmyecKnit CMBICT
npousBoHOU. [TpousBogHas
CII0KHOH (DyHKITHH.

[TponsBoiHAsS CIIOKHON (YHKITIH

VrioBoit k03 GHUIHESHT IPAMOH. YT0J MEXIY MPAMOU U OCBIO
ox. KacarensHast k rpadmky QyHKIHH, T€OMETPHICCKAN CMBICIT
MIPOU3BOJHOM.

IIpakTHyeckoe 3aHATHE

Yr10Bo# KOG GHUIMEHT MPSIMOA. YTOJI MEXIY IPAMOU H OCHIO
ox. KacarenpHas k rpaduky QyHKITHMH, TeOMETPUIECKUNA CMBICIT
IPOU3BOJHOM. .

Tema 6.4. MOHOTOHHOCTH
¢ysakuuu. Touku 3KkcTpeMyma

JlocraTouHoe yclioBHe Bo3pacTaHie QYHKIMH, MPOMEXYTKA
MOHOTOHHOCTH. 3HaKU NMPon3BoAHOHN Touku Makcumyma. Touku
MuHuMyMa. Touku skcTpemyma. Kpurndeckas Touka

[IpakTHyeckoe 3aHsiTHE

JocratodHoe ycnoBre Bo3pacTaHUe (OyHKIHH, IIPOMEKYTKH
MOHOTOHHOCTH. 3HaKu Npou3BoAHoN. Toukn Makcumyma. Touku
MuHIMyMa. Toukn skcTpemyMma. Kputndeckast Touka

Tema 6.5. UccienoBanue
(hyHKIMU ¥ TOCTPOCHHE
rpaduKoB

UccnenoBanue GyHKUNH Ha MOHOTOHHOCTD M IOCTPOCHHE
rpaduKoB

[IpakTHyeckoe 3aHsiTHE
UccnenoBanme GpyHKIIMM HA MOHOTOHHOCTD U TIOCTPOCHUE
rpaHuKoB

Tema 6.6. Hanbonsmee u
HauMEHbIIIee 3HAYCHUE

byHKITIN

Haxoxaeane HanOompiero 1 HaMMEeHbIIEro 3HaYeHMs QYHKIMH

I[IpakTHyeckoe 3aHsITHE
Haxoxnenane HanGompiero 1 HanMeHbIIero 3Ha4eHust (pyHKIIUH.
[TocTpoenne rpaguKoB

Tema 6.7.
Haxoxaenne onTuMaabHOTO
pe3yJibTara ¢ MOMOILBIO
[IPOU3BOJIHOM B MPAKTUUECKUX
3aJ1a4ax

IIpakTHyeckoe 3aHATHE
HanOomnpirero m HamMeHbIIETO 3HAYECHUS (PYHKIIUT

Tema 6.8.
[lepBooOpa3nas QyHKIMH.
[TpaBuila HaXOXAECHUS

[Monsitue IepBooOpasnas ¢pyHkuun. [IpaBnna HaxoXKaEHUS
n1epBO0Opa3HBIX

IIpakTHyeckoe 3aHsATHE




NepBOOOPA3HBIX

[TpaBuia HaXOXICHUS IEPBOOOPA3HBIX
Tabsmua 3Ha4eHnit nepBooOpa3HbIX

3&):[3111/[ OPUBOAAIINEC K MMOHATHUIO OIIPEACIICHHOIO MHTETpaJia.

I'eomeTpryeckuii 1 pU3NIECKUIT CMBICT OIIPEIEICHHOTO 2
Tema 6.9.
. . | mHTerpama
[Tnomans KPUBOTHHEHHOU
IIpakTHyeckoe 3aHsiTHE
Tpaneuun. ®opmyna
. Penrenue 3amad Ha MpUMEHEHUE MHTETPAIa ISl BRIYUCIICHUS 2
HerotoHna- JleiiOHuiia. .
(hM3MYECKHX BETUYMH M IUIOIIAICH
KonTposabsnas pabora 2
I'naBa 7 DjieMeHTHI TEOPUH BEPOSTHOCTH H MATEMATHYECKOH CTATHCTHKHA
Tema 7.1 CoObITHE, BEpOSTHOCTH COOBITHS. CIIOKEHHE U YMHOXKECHUE 2
) BEPOSITHOCTEH
CoOpITHE, BEpOSITHOCTD
IIpakTHyeckoe 3aHATHE
coOprTus. CroxxeHue u
. | CobpITHE, BepoATHOCTH COOBITHA. CIIOKEHUE W YMHOKCHHE 6
YMHOKEHHE BEPOATHOCTEH -
BEPOSATHOCTEH
Tema 7.2. IIpakTHyeckoe 3aHATHE
BeposiTHOCTS B OTHOCHTEIbHAS 9aCTOTa COOBITHS, CBOMCTBO €€ yCTOWIHBOCTH 8
po¢heCCHOHATBHBIX 33a49ax
Koncynpramus 10
JK3aMeH 6
270 (102 a\
152 np)

5.2,

¥ BUJ0B Y4eOHBbIX 3aHATHIL:
5.2.1 3aounas ¢popma o0yueHusn:

Conepxkanue TUCUMILIHHBI, CTPYKTYPHMPOBAHHOE 110 T€MaM ¢
yKa3aHHeM OTBEJCHHOI0 HA HUX KOJIHYECTBA YaCOB

HanmenoBanue
pa3iesioB TUCHHILTAHBI
U TeM

Conep:xkanue yueOHOro MaTepuaJa, JJabopaTopHuble padboThl U
NMpaKTHYeCKUe 3aHATHS, CAMOCTOATEIbHAs padoTa
o0yualommxcs, KypcoBasi padoT (IpoeKT) (eciu

O0BeM yacoB

npedycmompenul)
1 2 3
MaTteMaTHKa 270
Coaep:xanue
Temal.l Hens v 3agaun | Llens 1 3a1aun MaTeMaTUKU IpU OCBOCHUH CIIELIMATIEHOCTH.
MaTeMaTUKH NIpU Hucna v BEIYUCIECHUSA
OCBOEHUU JeiicTBus ¢ anreOpandecKuMA APOOSMH, CTEIICHIMH, (POPMYITBI 2
crienMaibHOCTH. Yncna u| COKPALICHHOT0 yMHOKCHUS
BBIYUCIICHUS
2
Llenbie u panroHanbHble yncia. JleicTBUTEIbHBIE YnCTIa. 2
Tema 2.1. ApudmMernueckuii KOpeHb HATYPAIbHOW CTETIEHI
JleiicTBUTENbHBIE YUCA Hpaxmusecxoe sanamue
«IIpumeHeHnN CBOWMCTB apu(PMETHIECKOTO KOPHS U CTEIICHU 2
C ACUCTBUTEJILHBIM ITOKA3ATEIEM
Tema 3.1. Crenennas Crenennas QyHKUus, OKa3aTeIb CTENEHN YETHOE U HeYeTHOE 2
(hyHKITUS €e CBOMCTBA M | HATYpalbHOE YUCIIO. .
rpaduk
Ipakmuueckoe 3anamue 2
[okazaTenb CTENEHN MOJIOKHUTEIILHOE U OTPHLIATEIBHOE YUCIIO
Tewma 4.1. IToka3arenpHas 5

(hyHKIHSA, ee CBOWCTBA U

ITokaszarenpHast QYHKIWSI, CTENEHD C MMPOU3BOJIBHBIM




rpadux

JICWCTBUTEIILHBIM TIOKa3aTeNIeM, CBOWCTBA ITOKa3aTeIbHOM
¢yHKIMH, rpaduK QYHKIMH, SKCIOHEHTA

IIpakmuueckue 3anamusn

[NokazatenbHas QyHKUUS, CTENEHb C NPOU3BOJILHBIM
JICWCTBUTEIIHHBIM TIOKa3aTeleM, CBOWCTBA IOKa3aTeIbHOM
¢$yHKIMH, rpaduK QYHKINH, SKCIOHEHTA

CamMocTosiTe/IbHOE H3YYCHHUE pa3ae/ioB 1 TEM

Tema 1.2.
AnreGpanyeckue
BBIPAKEHUS

Crannaptasiii Bux uncia. [logoousie wieHsl. PopMyITsl
COKpAIIIEHHOTO YMHOXeHUs. J{eficTBrs ¢ anreOpanmyecKuMu
IpoosaMu

Tema 1.3. JIuneiinsie
ypaBHeHUs. CUCTEMBI
JIMHEHHBIX YPaBHEHUM.

Pewienue ypaBHeHMsI ¢ OTHON HEU3BECTHOM. .
Pemenne cuctem IBYX ypaBHEHHH C AByMS HEN3BECTHBIMHU

Tema 1.4. JIunetiasie
HEPAaBEHCTBA

JInneinbie HCPABCHCTBA. Cucrema JUHEHHBIX HCPABCHCTB.

Tema 1.5.JIuneitnas
byHKIHSA

ApryMmeHT, tuHelHas GyHknud. ['paduk nuaeitHON QyHKIIH.

Tema 1.6. KBagpaTHsie
KOpHHU

Apudmernueckuii KBaJipaTHbIH KOpeHb. CBOMCTBA KOPHSL.

KBagpaTHbIit KOpEeHb U3 HEOTPHUIIATEIBHOTO YHCTIA.
VckiaroueHne HppalvoHaIbHOCTH U3 3HAMEHATEIs.

Tema 1.7. KBaapatasie
ypaBHEHUS U
HEPaBEHCTBA

KsanpatHoe ypaBHeHue. [IpuBeneHHoe KBagpaTHOE
ypaBHeHHe. PopMyIIbl KOPHEH KBaJpaTHOTO YPaBHEHUSL.
KBanparHble HepaBeHCTBa

Tema 1.8. CpoiicTBa u
rpaduKy QYHKIHHA

Oo6nacth onpeneneHust GyHKIMHA, MHOXKECTBO 3HAUCHHIA.
YeTHOCTh HEUETHOCTh. Bo3pacTanue u yObIBaHHE.

Tema 1.9. Ilporpeccun u
CJIOKHBIC ITPOLCHTHI

YucoBas IIOCJICEA0BATCIIBHOCTD. ApI/I(bMeTI/I‘ICCKaFI n
TCOMCTPHUYICCKAA MOCICA0BATCIIbHOCTb

Hpaxmuuecxue 3anamus.>

1) YwucnoBeie OyKBEHHBIC BRIPAKCHHA. Y IPOIICHUE
BBIPAKEHUH .
2) YpasHenus. Cucremsl ypaBHeHuil. HepaBeHCTBa.

Pa3znen 2 JeiicTBUTEIbHBIE YHCIA
Coaep:xanue
1 | Lensle u paunoHagbHbIC YHca. JleHCTBUTENbHBIC YHUCTA.
Tema 2.1. ApudmeTnueckuit KOpeHb HATYPAITBHON CTEIICHH
JelicTBurensHble uncia | 2 | IIpakmuueckoe 3anamue
JlelicTBUTENIbHBIE YUCIIA
3 | BeckoneuHast njecsaTHYHAs IEPHOIMYECKast IpOOb
Tema 2.2. A PHOA Ap
4 | IIpakmuueckoe 3anamue
HppauuonansHblie yncia
WppanuoHajbHble yucia
Tema 2.3 . beckoneuHno 5 | Teomerpuueckas nmporpeccus. beckoHeuHo yObIBarommas
yObIBarOIIast reoMeTpHUecKasi Iporpeccus. 3HaMeHaTelNb POTPECCHH.
reOMEeTpPUYECKast ®Dopmyna cyMMBI OECKOHEUHO YOBIBAIOIIEH POTPECCHH
NpOrpeccust
6 | Apudmernueckuii KOpEeHb HATYPAIbHON CTETICHH.
Tema 2.4. Ksanpatuslii kopenb. Kybudeckuit kopens. U3Bieuenus
ApudmMeTHIECKN KOPEHB, KOpHSI H-i{ CTEeTIeHH.
HATypaJbHOM CTETIeHU 7 | Ilpakmuueckoe 3auamue
CBoiicTBa apuMETHIECKOT0 KOPHsI HATypaJIbHOW CTEHEHU
Tema 2.5. Creness ¢ 8 | CreneHns ¢ panroHanbHBIM MoKa3aTeneM. CBOHCTBO CTEIICHH.
paltroOHaJIbHBIM
I0Ka3aTesIeM
9 | CreneHsb ¢ IeHCTBUTEILHBIM NTOKA3aTENIEM.
Tema 2.6. Ctenens ¢
N 10 | Ilpaxmuueckoe 3anamue
JIEUCTBUTEIbHBIM o
«[IpuMeHeHNH CBOMCTB apru(PMETHICCKOTO KOPHS U
IIOKa3aTcCJIEM. o
CTEIEHU C AEUCTBUTEIBHBIM [I0KA3aTEIEM))
Paznen 3 Crenennast QyHKUMsA




Coaep:xanue

Tema 3.1. Crennennas
(hyHKIUS €e CBOWCTBA U
rpaduk

1

Crenennas (byHKHI/IH, II0Ka3aTecjib CTCIICHU YCTHOC U
HCUCTHOC HATYpPaJIbHOC YUCJIO..

Hpakmu!tectcoe 3anamue
Iloka3aTenb CTENEHU TOJ0XKUTEILHOE U OTpHUIATCIBbHOC
YUCJIO

CaoiicTBa cTereHHOW (QYHKITHH MTPH Pa3THIHBIX
MOKA3aTeNsX CTEICHU.

Tema 3.2 B3aumno
oOparHbie pyHKITIH

MomnoTtoHHbIe QyHKIMH. OO0paTMble PYHKIMH, OOpaTHAs
dyHKIWs, crnoxHble QyHKINU. BHYTpeHHSS 1 BHELIHSSA
dyHKIIHN.

Hpm(muuecxoe 3anamue
HpobOHo-nmuueitHas GyHkiusa. CIBur BIOJb
KOOpJIMHATHBIX ocell. Brienenue 1nenon yactu

Tewma 3.3. PaBHOCUIIBHEBIE
YpaBHEHHS U
HEpaBeHCTBA

PaBHOCHMIBHOCTH YpAaBHEHHI 1 HEPABEHCTB.
[Ipeobpa3oBannii ypaBHEHHUH M HEPABEHCTB.

Ilpakmuueckue 3anamus
[IpoBepka kopHei. OOIIHe METOIBI PEIICHUS YPaBHEHUHN H
HEPaBEHCTB U CHCTEM.

Tewma 3.4.
HppaumoHanbHble
ypaBHEHUSA

HppauyoHaabHble yPaBHEHMUS.

Merto/ BO3BEIEHUS B HATYPAJIBHYIO CTEIIEHb o0eux
JacTel ypaBHEHHUSI.

10

IIpakmuueckue 3anamusn
ITocTOpOHHME KOPHU B UPPALlMOHAIBHOM YPABHEHUU

Tema 3.5
UppauuonansHbie
HepaBeHCcTBa CHCTEMBI
HAppaluOHaIbHBIX
HEPABEHCTB

11

HppanmoHanbHble HEPAaBEHCTBA U CUCTEMBI HEPABEHCTB
MeTo/ BO3BeIeHUS B HATYpPAIBHYIO CTETIEHb 00EMX
yacte ypaBHeHUs. [IocTOpOHHHE KOPHHU.

12

Ilpakmuueckue 3anamusn

Cuctemsl HppallMOHATBHBIX HEPABEHCTB. MeTox
BO3BE/ICHUSI B HATYPAJIbHYIO CTEIICHh 00CHX YacTei
ypaBHeHus1. IlocTOpoHHHE KOPHHU.

13

IHpakmuueckue 3anamus VIppanlnoHaIbHbIE ypaBHEHMSL.
Mertoa BO3BelICHHS B HATYPAIBHYIO CTEIIEHb 00EHX
4acTe ypaBHEHHUS..

14

HIpaxmuueckue 3anamus
ITocTtoponnue kopHH. UppanioHanbHble HEPAaBEHCTBA U
CHUCTEMBI

15

Ilpaxmuueckue 3anuamus
[TpumeHeHne CBOWCTB CTENIEHHOW (DYHKIMU TPH Pa3IHIHBIX
MOKa3aTeNsax

Paznen 4

IToka3zarenbHas PYyHKIMSA

Coaep:xanue

Tewma 4.1. Iloxa3zaTenpHas

1

[TokazarenpHast QyHKIHS, CTENIEHD C MTPOU3BOJIBHBIM
JIEHCTBUTEILHBIM MOKa3aTeJIeM, CBOMCTBA MOKA3aTEIbHOM
dyaKnmH, rpaduk GYHKIHH, SKCIIOHEHTA

(yHKIMSA, ee CBOMCTBA U 2 | IIpakmuueckue 3anamusn
rpaduk [MTokazaTenbHast QyHKIUS, CTENEHb ¢ TIPON3BOJIBHBIM
JIeWCTBUTENHHBIM NIOKA3aTeIeM, CBOWCTBA ITOKa3aTeIbHON
¢$yHKIMH, rpad K QYHKINH, SKCIIOHEHTa
Tema 4.2. [IpeobpazoBanne | 3 | [IpeoOpa3zoBaHue noka3aTesbHBIX BeIpaxkeHHHd. CBoiicTBa
TI0Ka3aTeJIbHBIX BBIPAXKECHUH NIOKa3aTeJIbHON (YHKIIHH.
4 | Iloka3zarensHOe ypaBHeHHE. MeTO/1 ypaBHUBAHUS
MOKa3aTenen.
5 | TlokazatensHOE ypaBHeHHE. MeTO ] BBEIIEHUS HOBOU
Tema 4.3. [TokazarenbHbIe MIEPEMEHHOM.
ypaBHEHHS HEpPAaBEHCTBA 6 | Ilpakmuueckue 3anamus
IToxa3zarenpHBIC HepaBEeHCTBA. METOIBI PELICHUS
MIOKA3aTeIbHBIX HEPABEHCTB.
7 | IIpakmuueckue 3anamue




Pemenne cucteM nokasaTelIbHBIX ypaBHCHI/Iﬁ 1 HCPABCHCTB

Ilpaxmuueckue 3anamus
ITpoBepounas padota o Teme «IlokazaTenpHas QyHKIHD)

Pasnea S Jorapupmuueckas pyHKuus
Coaep:xkanue
1 | Jlorapudm, ocHOBaHue jorapudma, iorapuMUpoBaHHe
Tema 5.1. Jlorapudmet 2 | Ilpakmuueckue 3ausamusn
CaoticTBa Jioraprdmon CaoiicTBa JjorapudmMoB, orapudm Npou3BeICHHU,
sorapu(M 4acTHOTO, Jiorapu(M cTerneHu
3 €CATUYHbIE U HATypalbHbIe Jorapumel, hopmyiia
Tema 5.2. [lecsaTuuHbie U A P pudms1, popmy
nepexoja ot Jiorapudma 1o 0JJHOro OCHOBaHHMS K Jiorapumy
HaTypaJibHbIE JIOrapUPMBI
0 APYTOr0 OCHOBAHUIO.
4 | Jlorapudmuueckas ¢pynkims. CoiicTBa u rpadux
Tema 5.3 Jlorapudpmudeckas pud o Py rpad
. Jorapu@MuIecKkor HyHKITIH
(dyHKITHSA, €e CBOWCTBA U
rpadeK 5 | IIpakmuueckue 3anamusa Jlorapudmudeckast GyHKIHS.
P CaoticTBa U rpaduk jJorapupMudecKor GyHKIHH
6 | Jlorapudpmmueckoe ypaBaeHnue. [loTeHIIpoBaHue.
Tema 5.4JTorapudpmudeckre pud P P
ABHOHIS 7 | IIpakmuueckue 3anuamusn JlorapudpmMuiaeckoe ypaBHCHHE.
yP Meron BBelleHUs1 HOBOH nepeMeHHoi. JlorapuhMupoBaHue.
8 | Jlorapudmudeckoe HepaBEHCTBO, IIOTCHIUPOBAHNE,
Tema 5.5. paBHOCHIIBHBIE JIoTapU(hMUIECKHEC HEPABCHCTBA
Jlorapudmuyeckue 11 | Ilpaxmuueckue 3ausmusi
HEpaBEHCTBA Jlorapudmrmueckoe ypaBHeHHE. MeTox BBEICHNS HOBOH
HEPEMEHHOM.
Pa3nen 6 Tpuronomerpunyeckue ypaBHeHusi 1 QYHKIIMH
Coaep:xkanue
1 | ®yHKIMS 9YUCIOBOTO apryMeHTa. Y paBHEHHE BUAa COSX=a,

sinx=a

Tema 6.1. YpaBHeHue Buaa 2 | OyHKIU YHUCIOBOIO apryMeHTa. Y paBHeHHe Buaa tgX=a,
cosx=a, sinx=a, tgx=a ctgx=a
ctgx=a 3 | MpakTnyeckue 3aHATHS

VYpaBHeHue BHIa COSX=4, SiNX=a, tgx=a

ctgx=a

4 CgoiictBa QyHKIHK Y=COSX Y=SiNX y=tgx y=ctgX u ee

Tema 6.2. CBoiicTBa rpaduk
(byHKIHH Y=COSX Y=SinX 5 | IlpakTH4YecKue 3aHATHUS

y=tgX y=CctgX u ee rpaduk

CaoiicTBa GyHKIMU Y=COSX Y=SinX Y=tgX y=CtgX u ee
rpaduk

Paznen 7

MHOrorpaHHHUKH M TeJ1a BPAlleHUusI

Coaep:xkanue

Tema 7.1. IlonsgTue
MHOTOTrpaHHHKA. [Ipu3ma.
[Mupamuna

1

[TonsiTne MHOTOrpaHHUKA, BEPUIMHBI, peOpa, TpaHu
MHoOTorpaHauka. Passeprka. Ilpusma, ee ocHoBanus. O0beM,
6okoBas moBepxHOCTh. [Ipu3ma, ee ocHoBaHMs. O0beEM,
060KOBas TIOBEPXHOCTB.

2 | PasBeprtka. Humunnp, ero ocHoBanune. O0beM, GOKOBas
Tema 7.2. Tena BpaleHusl.
noBepxHocTh. KoHyc, ero ocHoBanue. O6bem, 60KoBast
Hunuaap. Konyc.
MIOBEPXHOCTb.
Tewma 7.3. Illap 3 | Iap u chepa. O6beM, GOKOBAsI MOBEPXHOCTB.

4 | TlpakTHyecKoe 3aHsSTHE
Pemenne 3anau no temam: «Ilpuszmay, «[lupamungay,
«umuaapy, «Konyey, «1ap»

Pa3nen 8 IIpou3BoaHasi M ee reOMeTPUYECKHIA CMBICII
Coaep:xanue
1 | Ymcnosas mocienoBaTensHOCTb. [Ipenen yucioBoit

Tema 8.1. IIpenen
MIOCJIE/I0BATEILHOCTH.
HenpepbeiBHOCTD QyHKITHH

MOCJICAOBATCIIHPHOCTH, DJICMCHT IMOCJICIOBATCIIBHOCTH

2 | Ipenen Gpyukimu B Touke. HempepbIBHOCTH (QyHKIHK B
TOYKE

3 | lpakTHYeckoe 3aHsTHE
[penen pyHKIMH Ha OECKOHEYHOCTH

4 | IlpakTHyeckoe 3aHATHE

[Mpenen ¢pynkimu B Touke. HenpepbiBHOCTh GYHKIIMH B




touke. IIpenen pyHKIMN Ha OECKOHEYHOCTH

Tema 8.2. Iepssrit
3aMeuaTesbHbIN Ipeses

[penen ¢pyukuuu B Touke. HempepslBHOCTH PyHKIUH B
touke. [lepBblii 3aMeuaTenbHbId Ipenes

Tema 8.3. Bropoit
3aMevaTebHbIN Mpeel

[penen ¢pyukuu B Touke. HempepbIBHOCTH QyHKIUH B
touke. [Ipenen ¢pyHkimu Ha 6eckoHeuHOCTH. BTOpoii
3amMeydaTesIbHbIN MTpeel

[pakTnyeckoe 3aHATHE

[penen ¢pyukuuu B Touke. HempepbIBHOCTH PyHKITUH B
touke. [Ipenen ¢pynkimu Ha 6eckoneunoctH [Ipenen
¢dyHkipn B Touke. HenpepbIBHOCTh PyHKIIMHU B TOUKE.
[Mpenen pyHKIMHM HA OECKOHSYHOCTH

Tema 8.3. Onpenencuue
TIPOU3BOTHOM
IIpaBuna
i epeHInpoBaHus

MrHOBeHHas1 CKOPOCTh, IPOU3BOIHAST (QYHKIMHU, IPEASIT
byHKITIN

[Tpaswia quddepennupoanwms. [Ipon3BoHAsT CYMMEI,
MPOU3BEICHUS 1 YacTHOTO. [Ipon3BoHas ClOKHOM
dyHKIIHN.

10

IIpakTHyeckoe 3aHATHE

[MpaBmwra muddepernnpoanms. [Ipon3BogHAS CYyMMEL,
MIPOM3BEACHUS U YacTHOro. [Ipon3BoaHas clokHOH
dyHKIMH.

Tema 8.4. [IpousBogHas
cTereHHOU (QyHKIMU

11

[MpousBonHas crenenHo GpyHkunu. [IponsBonHas KopHs,
MOKa3aTeIbHOMH, JIOrapu()MHYECKO, TPUTOHOMETPHYECKUX
dyHKIMIA

12

IIpakTHyeckoe 3aHsATHE
HaxoxkaeHue npou3BOAHbIX

Tema 8.5. [IpousBogHas
CIOXHOH (DyHKIMH
['eomeTpuueckuii cmpici
MPOU3BOIHOM

13

[TpousBosHas CJIOKHOM QYHKIMH

14

YrnoBoit koaddunreHT npsAMoit. Yron Mexay npsmMoi u
ocbeio ox. KacarenpHas k rpaduky QpyHKINH,
TEOMETPUIECKHIA CMBICIT TIPpOou3BoAHOH. JTuddhepenmman
dyHKIIHN.

15

IIpakTHUyeckoe 3aHATHE

YToBoit KO3(pGUIHEHT MPSIMON. YTOI MEXKIY IPIMON U
ocklo ox. KacarenbHast k rpaduky ¢yHKImH,
reOMETPUUECKHI CMBICI TIPOn3BOHOI. JJuddepenmuan
dbyHKIIHN.

16

ITpousBonHas crenenHol ¢pyHkuuu. [Ipon3BoaHas KOpHS,
CTETIeHH CIIOXKHOTO apryMeHTa. Tabnuia mpou3BOIHbIX.
[TpaBuna quddepeHnnpoBanus

17

ITpousBonHas crenenHol ¢pyHkuuu. [Ipon3BomHas KOpHS,
CTEIEHU CIOKHOrO aprymenTa. @opMyiia 1Jis HaX0XKACHUS
MIPOM3BOTHON CIIOKHON (YHKIIUH

18

[IpakTHyeckoe 3aHsiTHE
[IpoBepka ymeHMii 1 TPUMEHEHUE TPOU3BOAHON CIONKHON
QyHKIAH

19

[TpoBepounast paboTa 1o teme «IIponsBoaHas»

Paznen 9

Ipu

MeHeHHe TPOM3BOAHOI K HCC/IeJ0BAHNI0 GYHKIMHU

Coaep:xkanue

Tema 9.1. Bo3pactanue u
yObIBaHHE QYHKINU

1

JocraTouHoe yciioBHe Bo3pacTaHue QyHKIHHU, TPOMEXYTKH
MOHOTOHHOCTH. 3HaKU NPOU3BOJIHON

IIpakTHyeckoe 3aHsATHE
JocraTouHoe yciioBHe Bo3pacTaHue (QyHKIHHU, TPOMEXYTKA
MOHOTOHHOCTH. 3HaKU MPOU3BOJHOI.

Tema 9.2. DxcTpeMyMbl
byHKIMH

Touku makcumyma. Toukn MuHEMyMa. ToukH SKCTpEMyMa.
Kputnueckas Touka.

IIpakTHyeckoe 3aHsiTHE
Touku Makcumyma. Toukn MUHHUMyMa. TOUKHM 3KCTpEMyMa.

Kputnueckas Touka.

CaMocTosiTe1bHasi padoTa NPH N3YYeHUH MATEeMAaTHKHU

248

KPII

JK3aMeH

270




6. UndopmanmonHoe odecriedeHue o0yueHusi (mepevyeHb PeKOMeEHyeMbIX
yueOHbIX n31aHuii, UHTepHeT-pecypcoB, JONMOJHUTEIbHOMH JTUTEPATYPbI)

6.1.1 OcHOBHbIE HCTOYHUKHU

1) Anumos, I11. A. Matemaruka: anredpa U Hayajga MaTeMaTHYSCKOTO aHAIN3a, FTCOMETPHSI.
Anrebpa n Hayasia Matemarndeckoro ananmsa 10-11 kimacc. ba3oBeiii u yriryOIEHHBIA YPOBHH.
OnekrpoHHas ¢popma yueOHuKa. : yaeonuk / FO. M. Konsrun, M. B. Tkauésa; [11. A. AnumoB
— Mockga : AO "UznarensctBo "[Ipocemenne", 2022 .— 1 ¢. — ISBN 978-5-09-099445-3
— URL.: https://lib.rucont.ru/efd/806175

1) AtanacsH, JI. C. MatemaTuka: anreOpa v Hayajia MaTeMaTHYECKOTO aHaJIK3a, TEOMETPHSL.
['eometpus. 10-11 knacc. ba3oBeril u yriuyOn€HHBIN YpOBHH. DieKTpoHHAs (hopMa yueOHHKA. :
yueOnuk / B. @. byty3os, C. b. Kanomues; JI. C. Atanacsan .— Mocksa : [Ipocsemenne, 2023
— 1 c.— URL: https://lib.rucont.ru/efd/806176

3) Mopakosuu, A. I'. AnreOpa 1 Hayaia MaTeMaTHYECKOTO aHau3a. ba3oBblii ypoBeHb. 11
kiacc. B 2 Yactsax. Yacte 1. DnekrponHas ¢popma yuebnuka. : yaeonuk / I1. B. Cemenos, JI. M.
Aunexcannpona, E. JI. MapnaxaeBa; A. I'. Mopakosuu .— Mocksa : AO "U3naTenbcTBO
"ITIpocBemenne", 2022 .— 1 c. — ISBN 978-5-09-099476-7 .— URL
6.1.2.JlonoJTHUTEIbHbIE HCTOYHUKH

1)Bynnsik, I'. M. Maremaruka : yueOHoe nmocodue s cro / I'. M. Bynapik. — CaHKT-
[MerepOypr : Jlaub, 2022. — 156 c¢. — ISBN 978-5-8114-8283-2. — Tekcr : 31eKTpOHHBI# //
Jlansb : anekTpoHHO-0nbIHoTeunas cucrema. — URL: https://e.lanbook.com/book/187562

2) biimnosa, C. I1. Marematuka. [IpakTukym 1st CTyJ€HTOB TEXHHUYECKUX crienuanbHocTeld / C.
I[1. biunoBa. — 2-e uza., crep. — Cankr-IletepOypr : Jlanb, 2023. — 196 ¢. — ISBN 978-5-
507-45891-2. — TexcT : anekTpoHHbIH // JIaHb : anekTpoHHO-O0nbimoreynas cucrema. — URL
Hutepuer pecypeni: (LTI): https:/lib.rucont.ru/lIti/toolgoto=806206
https://lib.rucont.ru/efd/806206

https://e.lanbook.com/book/291170

6.1.4 Ilepeuyenb HHGOPMALMOHHBIX TEXHOJIOTHIl, HCIOJIb3yeMbIX NPH
OCYyIIeCTBJIEHHMH 00pa30BaTeJIbLHOIO Mpoecca Mo JUCHUILUIUHE:

Ne i/m HanmMeHnoBaHue mporpaMMHOro 00ecTicueHUS Jlorosop Ne, nata,
OopraHu3anus
JInueH3HOHHOE MPOrpaMMHOe odecreveHne
1 Microsoft Windows 7 Akt Ha nepenady npas H-0005792
2 |Microsoft Office 2010 ot 08.06.2011 roza
3 [Kaspersky Business Space Security Russian Edition
CB000HO pacnpocTpaHsieMoe NPOrpaMMHoe obecrnedeHne
1 |LibreOffice 6.3.3
2 |Adobe Acrobat Reader
3 |Mozilla Firefox 83.x
4 |Opera 72.X
5 |Google Chrome 86.x.

7. OMUCAHUE MATEPUAJIBHO-TEXHUYECKOMH BA3BlI,



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

HEOBXOJIUMO¥ JISI OCYIIECTBJIEHUS
OBPA3OBATEJILHOI'O MTPOLIECCA MO JUCHUIIIUHE

Ne | HaumenoBanue OcHoBHOE 000pyIOBaHNE dopma UCTI0Nb30BaHUS
n/n | 000pyIOBaHHBIX
y4eOHBIX
KaOWHETOB,
nabopaTopuii u
JIp. OOBEKTOB IS
MIPOBECHUS
y4eOHBIX
3aHATHI
1. Ayn. 263 Crenuaau3upoBaHHast MeOeIb: KOMILICKT VuebHas aytuTopust UIst
Ka6buner yae6Hoi MeOenu Ha 120 mocaJouHBIX MECT, NpOBe/IeHNs 3aHATHIA
TpuOyHAa. .
MATCMATHKH oy nmueckue cpeacrBa o0yyenusi: MynpTuMeaua JICKIIMOHHOTO THINA, 3AHATHH
npoexTop Epson EB-X12, yueOHO-HarnsaHbIe CEMHHApPCKOro Tulia,
rmocoOwst (TabIHIIBL, IAKATHl CIIPABOYHOTO TIJIaHA) IPYIIOBBIX U
[0 pa3IMYHBIM pa3ziesiaM Kypca MaTeMaTHKH. WH/TBHTY AT HBIX
Cmcok I1O Ha kommnboTepe: Microsoft Windows .
7, Microsoft Office 2010, Kaspersky Business Space| XOHCYIbTALAH, TCKYIICTO
Security Russian Edition, LibreOffice 6.3.3, Adobe | KOHTPOJIS H IIPOMEKY TOYHOHU
/Acrobat Reader, Mozilla Firefox 83.x, Opera 72.x, aTTeCTaIlu!
Google Chrome 86.x.
2. Ayn. 272 Cneuuaan3upoBaHHast MedeIb: KOMIUICKT VYueOHast ay TuTOPHsE IS
Kabuger yaeOHoi Mebenu Ha 20 TTOCaIOYHBIX MECT. [POBEICHNS 3aHATHIL
TexHnuyeckue cpeacTsa 00yueHHUsI: 10CKa o
MAaTeMaTUKH JEKIIMOHHOTO THUIA, 3aHITUI
MeJIoBasi, y4eOHO-HATIISAHBIC TTOCOOHSI.
CEMHHApPCKOro THUIIA,
TPYIIIOBBIX U
WHIUBUTyalbHBIX
KOHCYJIbTallMM, TEKYILETO
KOHTPOJIS U IPOMEKYTOUHOMU
aTTecTaluu
2 Ayn. 123 Cnenunann3upoBanHas Medesb: 3an Nel: cronbl - | bubsiunoreka, ynTanbHbIE 3aIbl.

46 wrT., crynbs - 79 wr. 3an Ne2: cromsl - 6 WT.,
CTOJI YIJIOBOM - 4 IT., CTysbs - 17 mT. 3am Ne3:
CTyNbs -50 IT., CTOJBI - 28 IIT.

TexHnuyeckue cpeacTBa 00y4eHHsI: KOMIIBIOTEPHI
Ha 6a3e nporeccopa Intel oObenUHEHHBIX B
ITOKAbHYIO CETh M UMEIIuX nocTyn B "MHTEpHeT",
moctym k BJ1,9b, DK, Koncynerantllmtoc, 3bC,
OOUC. 3an Nel: monuTop Samsung - 21 wr.,
CHCTEMHBIN OJIOK - 2 IIT., cucTeMHBIN 0;10k DNS - 1
mT., cucTeMHbI 6110k In Win - 18 mrt., npunatep HP
Lazer Jet P 2055 - 2 ., ckanep Epson v330 - 1
mt., kcepoke XEVOX - 1 mt. 3ai Ne2: reneBuzop
Samsung - 1 wt., Mmorutop LG - 1 mit., cucteMHbIi
o110k In Win - 1 mT., ckanep - 1 mrT., mpoekTop
Optoma - 1 1w, 5kpan - 1 mwr. 3an Ne3: MOHUTOPBI
Samsung - 11 mrT., moruTops! LG - 2 mir.,

crucTeMHBbIHN 010K In Win - 12 mT., CHCTEMHBIH OJI0K

IUIsl TIPOBEACHUS
KOHCYJIbTAllUOHHBIX U
CaMOCTOSITEJIbHBIX 3aHSITHM;
3aHATUI CEMUHAPCKOTO THIIA,
VHJUBUYAJIbHBIX
KOHCYJIbTAIUH, KypCOBOTO
MIPOEKTUPOBAHMSI (BBITIOJTHEHUS
KypPCOBBIX padoT).




- 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 OLEHKA PE3YJILbTATOB OCBOEHUSI
YYEBHOM JUCHUATIIMHBI
KOHTpOJIB H OIICHKaA PC3yJIbTATOB OCBOCHUA NUCHUIINIMHBI OCYIICCTBIIACTCA
MMpernoaaBaTcjicM B IIPOLCCCC IPOBCACHUA IMPAKTHYCCKHUX 38H51TI/IfI, BBIITOJIHCHU AL
06y‘{aI-OHIHMI/ICSI HHAWBUYAJIbHBIX Ba,ZIaHI/Iﬁ U TCCTUPOBAHUAI.

Pe3yabTaThl 00yyeHus
(oCBOEHHbIE€ YMEHMS U 3HAHMS)

®opMbI 1 METOAbI KOHTPOJISI H OLIEHKH
pe3yJbTaTOB 00yUYeHUsI

3HATh:

- CBOICTBA apU(PMETUYECKOTO KOPHS
HaTypaJbHOW CTEIECHHU;

- CBOWCTBA CTEIICHH C PaIlMOHAIBHBIM
1oKa3aresieM;

- CBOicTBA JIoTapu(PMOB 1 OCHOBHOE
JOTapu(PMHUECKOE TOKIECTBO;

- OCHOBHbBIE TPUTOHOMETPHYECKUE (POPMYJIBI,
- TaOJIHILy POU3BOHBIX JIEMEHTAPHBIX
GyHKIIHIA;

- TaOJIMILy HEOTPEAETICHHBIX HHTETPAJIOB;

- AKCHOMBI

CTEpEOMETPUH, OCHOBHBIC TIOHSATHS U YMETh
NPUMEHSTh UX MIPH

pelIeHnH 3a/1ad.

yMeThb:

-BBITIOJTHSTH apu(PMETHIECKUE IEHCTBUS C
YHCIIaMU;

-HaXOJWTh 3HAUCHUS KOPHSI, CTETICHH,
Jgorapudma;

-pemaTh ypaBHEHHS IMOKa3aTelbHBIE,
JorapupMHUECKUE, TPUTOHOMETPUYECKHE;
-peraTh HepaBEHCTBA ITOKa3aTENbHBIC,
JorapupmMHUECcKue;

-HaXOAHUTh TIPOU3BOTHYIO;

-IPUMEHSTH MPOU3BOIHYIO K UCCIIEIOBAaHUIO
dynxumm;

-BBIYMCIIUTH UHTETPAJIbI;

-HaXOAUTh O0BEMBI TEJ U KX COCTABIISIOIINX

Texynui KOHTPOJIb:

BrinonHenue caMocTosTeabHON paboThl.

BrinonHenue foMaiHero 3aiaHus.

[loaroroska Kk yCTHOMY OIIpOCY.

[IpoBepka u OlleHKa CaMOCTOSATENbHBIX PaboT U

KOHCIIEKTOB I10 TEMaM.

OneHka yCTHBIX U MMCbMEHHBIX

UH/IMBUYAJIbHBIX OTBETOB 00y4YaeMbIX.
IIpomexyTOUHBIN KOHTPOJIB: 1 cemecTp
9K3aMEH; 2 CEMECTD - 3a4ET




@DopMBI, METOBI KOHTPOJISI ¥ OLIEHKU PE3yJIbTaTOB O0YUYECHHS JOKHBI TO3BOJISTH IPOBEPATH Y
oOyuaromuxcs ¢(OpMUPOBAHHOCTh OOIIMX KOMIETEHIMH, 00eCcTIeYnBaIOIUX UX 3HAHUS.

[Tporpamma cocTaBiieHa B COOTBETCTBUU ¢ DerepaabHBIM rOCYAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAapTOM cpenHero npodeccuonaabHoro oopaszoBanus (OI'OC CIIO) no crienuaibHOCTH
23.02.01 Opranu3zanus nepeBo3oK U yInpasieHHe Ha TpaHcHopTe (110 BUIaM)

Pa3zpaboTunk

[IpenonaBaTens BbICIIEH KBATU(DUKALMOHHON KaTETOpPUU

(M E.B.Mapuenko

(noonucw )

IIporpamma onodpena
Ha 3ace/laHu! MPEIMETHO-IIMKIIOBOI KOMHCCHH COLMAIbHO-?)KOHOMHUYECKHUX U
C€CTCCTBCHHOHAYYHBIX JUCHUIIINH

rpotokost Ne 7 ot «03» mapra 2025 1.

IIpencenarens LK M/ E. A. XycHy1uHOBa

(noorucs) (U.0. Pamunusa)



