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1. OEJIM U 3AJAYN OCBOEHUSA JUCHUIIJIMHBI

lesb 0CBOCHUSA TUCUMILJIMHBI:

"~ (hopMHpOBaHHE MPECTABICHHII O MATEMATHKE KAK YHUBEPCAIHLHOM SI3bIKE
HAyKH, CPEJICTBE MOJICTIMPOBAHUS SIBICHUM M MPOIECCOB, 00 HAESIX U METOJIAX
MAaTEMaTHKU;

" pa3sBHUTHE JOTMYECKOr0 MBIILICHHS, MPOCTPAHCTBEHHOTO BOOOGPAXKEHMS,
QITOPUTMUYECKOM  KYJbTYpPbl,  KPUTHYHOCTH  MBINUIEHHWS HAa  YPOBHE,
HeoOXomuMoM it Oynymiedl  nmpogecCHOHANbHOW — AESTENbHOCTH, IS
IPOJIOJDKEHUA 00pa30BaHUs U CAaMOOOPa30BaHuS;

OBJIaJICHWE MaTeMaTHYECKUMHU 3HAHUSIMU M YMEHHUSIMHU, HEOOXOAUMBIMU
B IOBCEJHEBHOM JKW3HU, JJISI M3YYEHHS CMEKHBIX €CTECTBEHHO HAy4HBIX
JTUCITUTUINH Ha 0230BOM YPOBHE U JTUCIUILIINH MPO(HEeCCUOHATBLHOTO ITUKJIA;

" BOCIHTAHHE CPEJICTBAMHM MATEMATHKH KYJIbTYPbl JIMYHOCTH, MOHUMAHHS
3HAYMMOCTH MATEMATHKH I HAy4YHO-TEXHUYECKOIO MpOorpecca, OTHOUIEHUS
K MaT€MaTHKE KaK 4acTU OOILIECYETOBEYECKOW KYIbTYpbl U€pe3 3HAKOMCTBO  C
VUCTOPUEN pa3BUTHUA MAaTEMAaTUKH, 3BOJIOLMEH MAaTEMAaTUYECKUX UJICH.
OcHOBHBIE 321241 OCBOCHH S AUCIHUIIUHBI:

" cHCTeMaTH3anms CBENCHMH O 4MCIAX, W3y4eHHE HOBBIX BHJIOB
YHUCJIOBBIX BRIPAKEHUN U (OPMYJI; COBEPIICHCTBOBAHUE MPAKTUYECKUX HABBIKOB
YU BBIYMCIUTEIBHOM  KYJbTYpbl,  pacIIUPEHHE ©U  COBEPILICHCTBOBAHUE
anredpanyeckoro amnmapara, Cc(QOPMHUPOBAHHOTO B OCHOBHOM IIKOJIE, €r0
NPUMEHEHUE K PELICHHUIO MATEMATHYECKUX M HEMAaTEMATHYECKUX 3a/1ay;

pacuIiMpeHre U CcUcTeMaru3aiusi oOImuX CBeACHUM O (QYHKIHIX,

MOMOJIHEHUE  KJlacca  W3y4yaeMblX  (DYHKIUNA,  WUIIOCTpAMS  ITUPOTHI
NpUMEHECHHUS  (PYHKIIMHA JUIA  ONUCAHWUS W W3YYEHHS  PEAIbHBIX
3aBUCUMOCTEH;

W3YYCHUE CBOWCTB TMPOCTPAHCTBEHHBIX Tel, (OPMHUPOBAHWE YMEHUS
MPUMEHSATH NOJYUYCHHBIE 3HAHUS JJISI PEIIEHUS] TPAKTUYECKUX 3a/1a4;

pasBUTHUC HpCI[CTaBJIeHI/Iﬁ (0) BCPOATHOCTHO-CTATUCTHICCKUX
3aKOHOMCPHOCTAX B OKpPYKaromem MUpC, COBCPIICHCTBOBAHHC
HHTCJIJICKTYaJIbHBIX u PCUCBLIX YMGHI/Iﬁ ITyTEM O6OF3,I].[€HI/I}I

MAaTeMaTUYCCKOI'O A3bIKa, pa3BUTUC JIOTUYCCKOI'O MBIIIJICHU A
) 3HAKOMCTBO C OCHOBHBIMH HACAMH MW MCTOAAMHU MATEMATHYCCKOI'O
aHaJIn3a.
PCSYJILT&TOM OCBOCHM JUCHHUITIIMHBI «Marematuka» 06yanOHII/IMI/ICH I10

creruanbHocTH 38.02.08 Toprosoe Jleno ABisieTcs: OBaJIcCHUE OCHOBHBIM BUI0OM
npodeccuonansuoit aestenbrocty (BIT/]) 1 cooTBeTCTBYIOMIMU
KOMIIETCHIIUSIMU.

2. MECTO JUCHUILIUHBI B CTPYKTYPE OBPA3OBATEJBHON
IHNPOI'PAMMBI



Jlucnumnaa «MaremaTtnkay HaxOOUTCS 00s3aTEeIbHOM 4YacTH IHKJIA
00111e00pa30BaTeNbHBIX JUCIUIUIMH Y4eOHOTO TJIaHa.

JucruninHa uzydaetcs Ha 1 kypce Bo 2 cemecTpe (o4HOe oOydeHue); Ha 1
Kypce (3aouHoe oOydeHne 6aza 9 Kiaccon)

3. IIEPEYEHD IINTAHUPYEMBIX PE3YJIBTATOB OBYUEHUASA
O IMCHUIIVIMHE, COOTHECEHHBIX C INTAHUPYEMbBIMU
PE3YJIbTATAMHM OCBOEHMS OBPA30OBATEJIBHOM
ITPOT'PAMMBI

B PEIYIBTATC OCBOCHHA AOUCIHHIIIMHBI 06y‘-IElIOH.[HI>iCﬂ JOJDKCH OBJIAJACTDH
YMCHUAMMU U 3HAHUAMMH B ICJIAX HpHOGpeTeHI/IH CIACAYIOIINX KOMHGTGHHHﬁ:

I[lnanupyembie pe3yJbTATHI
00yueHMs MO JUCHUILIUHE,
XapaKkTepu3yloliue 3Tanbl

HaunmeHoBaHue KOMIIETEeHIIUN
Kox | (mnanmpyembie pe3yibTAaThl OCBOCHHS

o1)
¢dopmMupoBaHusi KOMIEeTEHIUH
OO0mmue KOMIIETEHIINHA B 00J1acTH 3HAHUA ¥ TOHUMAHUA
Br16upath ciocoObI pereHus 3a1a4y (A)

po¢eCCHOHATBHON EATETLHOCTH
MPUMEHHUTEHHO K Pa3IMUHbIM KOHTEKCTaM;

OK 01
3HATh:

- CBOICcTBA apu(METUYECKOTO KOPHS
HaTypaJbHOMU CTEICHHU;

- CBOMCTBA CTEIEHH C PALMOHAIBHBIM
HIOKa3aTeJeM;

- CBOiicTBA JIorapu(PMOB 1 OCHOBHOE
jorapupMuyeckoe TOXIAECTBO;

- OCHOBHBIE TPUTOHOMETPHUUECKUE
bopMybI;

- TaOJIMILy POU3BOIHBIX JIEMEHTAPHBIX
GbyHKIHIA,

- TaOJIMIly HEONpeaeIeHHbBIX

Hcnonb30BaTh COBPEMEHHBIE CPEICTBA MTOKCKA,
aHaJIM3a U UHTEepIIpeTaluy nHGOpMaluu U
MH(GOPMALMOHHbIE TEXHOJIOTUH JIS
BBINIOJTHEHUS 337a4 Ipo(deCcCHOHATBLHOM

OK 02 | ACATeIBHOCTH;

MHTErPAJIOB;

- AKCUOMBI

CTEPEOMETPUHN, OCHOBHBIE ITOHATUSA U
YMETb IIPUMEHSATD UX IIPU

pEIIeHNN 3a1a4.

yMeThb:
-BBINIOJIHATD apu(pMeTHYECKUE TeHCTBUS
C YHCIIaMU;

-HaXOJUThb 3HAYECHMsI KOPHS, CTEIICHH,
norapupma;

-pemaTh ypaBHEHHUs [I0Ka3aTelbHbIE,
jgorapudmuyeckue,
TPUTOHOMETPUUECKHUE;




-peniaTh HepaBeHCTBA MOKa3aTeIbHBIC,
Jorapu(MHIECKHE;

-HaXOJIUTh TPOU3BOAHYIO;
-IIPUMEHSTH TIPOU3BOJIHYIO K
WCCJICTOBAHHIO (DYHKIIHH;
-BBIYUCIIUTH UHTETPAJIBI,

-HAXOJIUTh 00BEMBI TEII U UX
COCTaBJISIFOIIAX

4. OBPBEM JJUCHUIIJIMHBI B 3BAYUETHBIX EJMUHUIAX C
YKA3ZAHUEM KOJIMYECTBA YACOB, BBI/IEJIEHHBIX HA
KOHTAKTHYIO PABOTY OBYYAIOUINXCA C
IMPEITIOJABATEJIEM (ITO BUJIAM YYEBHbBIX 3AH$ITI/II71) N HA
CAMOCTOATEJBHYIO PABOTY OBYYAIOIIIUXCA

OO6m1ast TPy 10€MKOCTh JUCHUIUIUHBI cOcTaBisgeT 212 vaca

4.1. O0beM JUCUUIJIMHBI U BUJAbI Y4eOHOI padoThI:

4.1.1. Ounas ¢popma o0yueHus:

CEMCECTP -2, BHUJ OTYCTHOCTH — 3a4CT C OHGHKOﬁ

. O6wvem Ob6beMm
Bupa yueOHoii padoThl
4acoB 4acoB
BCETO 1 kypc
1 cemecTp
O0uas TpyA10€eMKOCTb 1M CHUNIIUHBI 212 212
Oos3aTennbHas yueOHasi Harpy3Ka (Bcero) 212 212
B TOM YHCIIE:
Jlexuuu (JI) 120 120
[Tpaktrueckue 3ansatus (113) 92 92
JlaGopaTopHbie paboTsl (JIP)
dopMa KOHTPOJIS : 3a4€T C OLICHKOM 2 2

4.1.2. 3aounas ¢popma o0yueHus:

1 Kypc - BUA OTYETHOCTHU — 3a4€T C OLIEHKOU
(6a3a 9 ximaccoB).

Buja yue0Hoii padoThl O6bem yacoB O06bem yacoB
BCETO 1 xypc 6a3a 9 kiaccoB

Oo61masi Tpy10eMKOCTb JUCHUILTHHBI 212 212
Oobs13aTesabHasi yueOHasi HAarpy3Ka (Bcero) 20 20
B TOM YHCIIC:
Jlexmuu (JI) 12 12
[Tpaktuueckue 3anstus (113) 8 8
JlaGopaTopHbie paboTsl (JIP) - -
CamocTrosiTesibHasi padoTa: 192 192
dopma KOHTPOJIS: 3a4eT C OICHKOM




5. COJAEPXXAHWE YYEBHOM JTUCIATIJIMHEI

5.1.

YKazaHu€M OTBCIACHHOI'0O HA HUX KOJIHUYECTBA YaCoB

U BU/JIOB Y4eOHBIX 3aHATHIA:
5.1.1 O4nas ¢popma o0yueHus:

Conepmalme ANCHHUIVIMHBI, CTPYKTYPHMPOBAHHOC 110 TEMaM C

HaunmeHnoBaHue pa3jaeioB Copep:xanue yueOHOI0 MaTepHnaJia, JIabopaTopHbIe padoThI U O0bem
AUCHUTIJINHBI U TeM NMpPaKTHYeCKHe 3aHSATHS, CAMOCTONITeJbHasI pa6oTa 00y4yaoIuXxcs, 4acoB
KYpcoBasi padoT (IPOEKT) (eciu npedycmompeHvl)

1 2 3
MatemaTuKa: aaredpa, 212 (120 m\
HAYaJ10 MaTeMaTHYeCKOro 92 mp)
aHAJIN3a, TeOMeTPHs
HauMmeHoBaunue Conep:xanue yueOHOro MaTepuasa
pa3acjioB 1 TEM

Tema 1.1 Henp u 3a7aun MaTeMaTUKHU IPU OCBOCHUH CIIELIUATIBHOCTH.
Llens 1 3a1a4m IlI/Ivcna Y BBIUHCIICHUS
MATEMATHKY [PH OCBOSHHH JeticTBus ¢ anredpandeckuMu ApOOSIMH, CTENEHIMH, (OPMYJIbI 4
COKPAIIIEHHOTO YMHOXEHUSI
crenuanbHoCTH. Hucna u IIpakTuueckoe 3aHATHe
BBIMHCICHIA JeticTBus ¢ anredpandeckuMu ApoOSIMH, CTENEHIMH, (OPMYJIbI
COKPAILIEHHOTO YMHOXCHHUSI
Tema 1.2. [TpouenTHbie [IpocTeie MPOLEHTHI, CIIOCOOBI BEIYUCIICHUH
BLIMHCITCHILS AnreOpanveckue BEIPAKECHUS
IIpakTuueckoe 3anaTue
Anrebpandeckne B 4
BIYHCIIEHHE TIPOLICHTOB, alreOpandecKre BhIPaKeHH
BBIPAXKEHUS
Tema 1.3. mporientasie | [IpormeHTHBIE BRIUKCICHHUS B TIPO(EeCCHOHANBHBIX 3a1a49ax.
BBIUMCIIEHUS B Pemenue ypaBHeHMsI C OJJHOII HEU3BECTHOM.
pohecCHOHATBHBIX Pewienne cucrem IBYX ypaBHEHHH C ABYMsI HEM3BECTHBIMHU 4
sanauax. JIuHeitHbIe [IpakTHueckoe 3aHsTHE
ypapHeHus. CHCTEMbI Pemenne ypaBHEHUs ¢ OHOW HEM3BECTHOM.
o " Pemenne cucrem IBYX ypaBHEHHH C ABYMsI HEM3BECTHBIMHU
JIMHEHHBIX YPaBHEHUM.
[IpakTHueckoe 3aHsATHE
Tema 1.4. Penenue saxau Brruncnenus n npeodpazoBaHus )
N YpaBHeHUs 1 HepaBeHCTBa. [ eomeTpus Ha TtockocTa Crucrema
Bxozmoit KoHTpOITH JIMHCHHBIX HEPAaBEHCTB.
KonTtponsHas padora 2
[IpeameT cTepeoMeTpuH . OCHOBHBIE TIOHATHS
AKCHOMEI CTEPEOMETPUH 4
Tema 2.1. ocHOBHBIE OCHOBHBIE IPOCTPAHCTBEHHBIE (HUTYPBI
MOHATHUS cTepeomMeTpun | IIpakTudeckoe 3anaThe
AKCHOMBI CTEpEeOMETPUHN 2
OCHOBHBIE IPOCTPAHCTBEHHBIC HUTYPBI
[TapamnensHOCTh NpsAMOH U mIockocTU. OmnpeneneHne, Ipu3Hak.
Tema 2.2. [TapannensHOCTh Croiictsa 4
TPAMBIX, HPSIMON 1 . | IIpaktuyeckoe 3aHaTue
TITIOCKOCTH, IMOCKOCTCH | Cpojicrra 06beMHBIX ¢duryp 2
IlocTpoenue ceueHuit
Tema 2.3. IlepneHAMKYISIPHOCTH NPAMBIX, y 4
MPU3HAK NEPIEHINKYIIPHOCTH IIIIOCKOCTEN
[TepnieHAMKYISPHOCTH

HPSIMBIX, IPSIMON U
IUIOCKOCTH, TIOCKOCTEN

IIpakmuueckue 3anamus:
[Ipu3Hak nepneHANKYISIPHOCTH TIOCKOCTEH
MpU3HAK NEPIEHANKYISIPHOCTH MPSMOM U TITIOCKOCTH




Tema 2.4. [lepnesukynsp
1 HaKJIOHHast
Teopema o Tpex
MEPIEeHANKYIISIPAax

Ilepnenaukyisp U HaKJIOHHAS
Teopema 0 Tpex NepNEHANKYISIpax. YTOJI MEXTY MIOCKOCTSIMU

Hpaxmuqecxoe 3aHamue
Teopema 0 Tpex HepreHANKYISIpax. YTOI MEXITY IIIOCKOCTSIMH

Tewma 2.5. KoopauHats! u
BEKTOPHI B IPOCTPAHCTBE

HeKapTOBLI KOOPAMHATLI B ITPOCTPAHCTBE. BeKTOpLI B IIPOCTPAHCTBE

Hpalcmuuecm)e 3anamue
CroxxeHue U BRIYMTAaHHIE BCKTOPOB. HpOCTeﬁHIPIC 3aJa4yu B
KoopAuHaTax

Tema 2.6.
[Ipsmbie U MIIOCKOCTH B
MPaKTUYECKUX 3a7]a9ax

Bzaumnoe PacioJIOKEHHUE MPAMBIX B IPOCTPAHCTBC
HapaJIJ'ICJ'IBHOCTB Hp?[MOﬁ U IIJIOCKOCTHU

Ilpakxmuueckoe 3anamue
Pemmenne mpakTHKO- OPHEHTHPOBAHHBIX 32144

Tema 2.7. Pemenue 3amad.
IIpsiMbIE U MIIIOCKOCTH,
KOOPJIMHATHI U BEKTOPHI B
MPOCTPAHCTBE

Hparcmuuecxoe 3anamue
Pemrenue 3agauq.
[IpsiMbIe U MITOCKOCTH, KOOPIAUHATHI U BEKTOPHI B IPOCTPAHCTBE

Tema 2.8. Ctenens ¢

CrereHb ¢ pallMOHALHBIM MTOKa3zareiaeM. CBOMCTBO CTETICHH.

paInoHaIbHBIM
MOKa3aTejieM
Tema 2.9. Ctenens ¢ Crenenn ¢ JeUCTBUTENLHBIM ITOKA3aTEIEM.
JIEICTBUTEITIHHBIM IlIpakmuueckoe 3anamue
IMOKa3aTesIeM. «IIpuMeHeHIH CBOHCTB apu(METHICCKOTO KOPHS U CTEIIEHH! C
JEHCTBUTEIBHBIM ITOKA3aTEIEM)
Pazien 3 Crenenu u kopHu. CTeneHHas, NOKa3aTeJbHAs U

gorapumudeckast GyHKIus

Conep:xanue

Tema 3.1. Crenennas
(GyHKLUS ee CBOHCTBA.
[IpeobpazoBanus
BBIPAXEHUN C KOPHSIMU TI-
CTCIICHU

TlonsiTre KOpHS M-CTETIEHU U3 ACHCTBUTEIHLHOTO YHCIIa
CTCHCHH&S{ q)yHKHI/IH, I10KA3aTeCJIb CTCIICHU YCTHOC MU HCUCTHOC
HATypaJIbHOE YHUCIIO..

Hpaxmuuecxoe 3anamue
Tloka3arenb CTEMEHU TOJIOKUTEIHLHOE K OTpHULIATCIBHOC YUCIIO

Tema 3.2 cBolicTBa
CTEIEeHH C pallMOHAIbHBIM
U IEUCTBUTEILHBIM

IlonsTHE CTEHICHH C PalrOHAJIBHBIM ITIOKA3aTCJICM

Hpal(muqe(:xoe 3aHamue
CreneHnple QyHKINHN, HX CBOWCTBA U rpaduku. CTeneHs ¢
paIMOHAIBHBIM ITOKa3aTeIeM

nokazaTesieM
WppanmoHanbHble ypaBHEHUA. MeTOIbI peleHus
Tema 3.3.
HppanmronansHeie Ilpakmuueckue 3anamusn
ypaBHEHUS Merton Bo3BeleHHS B HATYpaJIbHYIO CTEIICHb 00€HX YacTel

YpaBHEHHMUSL.

Tewma 3.4. Iloka3aTenpHast
(GyHKIHSA, e CBOWCTBA
[Toka3zaTenpHBIC ypaBHCHHUS U
HEpaBEeHCTBA

IToka3aTenbHast GyHKIIHS, CTEIICHb C IPOU3BOJIBHBIM JCHCTBUTECILHBIM
MoKa3aTesieM, CBOCTBA MMoKa3aTenbHOH GyHKIun. [IpeodpasoBanue
MOKa3aTeabHbIX BhIpakeHHH. CBONCTBA MOKa3aTeIbHON (PYHKIMH

Ilpakmuueckue 3auamus

[NoxazarenbHast GyHKINS, CTETICHD C TPOU3BOJIEHBIM JEHCTBUTEIBHBIM
nokasareneMm, [lokazarensHoe ypaBHeHHE. MeTo ypaBHUBaHU
nokasaresneil. MeToll BBeIEHMsI HOBOM epeMeHHON. MeToabl
pELICHUsI TOKa3aTeIbHBIX HEPABEHCTB.

Tewma 3.5. Jlorapudm yucna
CBoiicta jorapuMoB

Jlorapudm umcia, cBoiicTBa Jorapudma, JorapuGMHPOBAHHE

Ilpaxmuueckue 3anamusn
CaoiicTBa JIorapuMoB, Jiorapudm Npou3BeAeHHs, Jorapuhm
YaCTHOTO, Jiorapiu(M cTereHu




Tema 3.6. Jlorapudmuueckast
¢yHKIMS, ee cBOIcTBa U
rpaduk. Jlorapupmudeckue
ypaBHEHUS U HEPaBEHCTBA.

Jlorapupmudeckas pynkuus. CBoiicTBa U rpaduk jgorapupmMuIecKon
¢ynkuun JlorapudmMuydeckre ypaBHeHUS! 1 HEPaBEHCTBA

Ilpakmuueckue 3anamusn Jlorapnpmudeckas Gynkuus. CBoHcTBa U
rpaduk jorapupMuIecKon QyHKINU

Jlorapudmudeckoe ypaBHeHne. MeToabl

penrenus Jlorapupmuposanue. [loTeHIMpoBaHue.
Jlorapumudeckoe HEpaBEeHCTBO

Tewma 3.7. Jlorapudmer B
NPUPOJE U TEXHUKE

IIpumenenue norapudma. JlorapupmMuyeckasi CIUpaib B IPUPOJIC

IIpakTHyeckue 3aHATHSA
Jlorapudmuueckas crmpaib B npupoje. Ee MaTemMaTnyeckue CBOMCTBA

Tema 3.8. Pemenue 3amau
CrerneHHas, mokazaTejabHas 1
nmorapupmudeckast GpyHKIus

IIpakTHyecKkue 3aHATUS
Pewenue 3anau
CreneHHasi, moka3aTeibHas U jorapudMudeckas GyHKIUs

KonTtponbHas pabora

OCHOBBI TPUTOHOMETPUH TpHFOHOMeTpH‘leCKl/Ie YpaBHECHUA U

Pa3nen 4

! GyHKIIMH
Tema 4.1. Panuannas mepa yria. @yHKIHS YUCIOBOTO apryMEHTa.
TpuroHomeTpuyecKue OnpefiencHus TPUTOHOMETPUICCKUX (DYHKIMT

(bYHKIIMH TIPON3BOJILHOTO
TJIa, YACIIA

IIpakTHyeckne 3aHATHSA
3HaKHM TPUTOHOMETPUICCKHUX (PYHKITHIA

Tema 4.2.OcHOBHBIE

OCHOBHBIE TPUTOHOMETPUUECKUE TOKAECTBA
[IpeoOpa3oBaHMs TPUTOHOMETPHYECKUX BBIPAKEHUH

TPUTOHOMETPHUYCCKIE
- IIpakTHyeckune 3aHATHS
OCHOBHBIC TPUTOHOMETPHUYECKUE TOKIESCTBA
[Ipeobpa3oBaHUs TPUTOHOMETPHYECKUX BBIPAKESHHHA
Tema4.3. CaotlicTBa U TpadMKH TPUTOHOMETPUIECKUX (PYHKITHH
TpuroHomerpudeckue IIpakTUyeckoe 3aHsITHE
(YHKIIMK X CBOMCTBA U ITocTpoenue u npeodpazoBaHus TpadKOB TPUTOHOMETPUUECKUX
rpadhuku byHKIMi
Tewma4.4. O6paTHbIC OO0paTHbIC TPUTOHOMETpUYECKHE (DYHKIIMU UX CBOMCTBA M rpad)uKu
TPUTOHOMETPUYECCKHE Ipaxmuueckoe 3anusimue
byHKIMH OOpaTHbIC TPUTOHOMETPUUCCKUE PYHKITUK UX CBOMCTBA M rpadUKH
TpUroHOMEeTpUYECKUE YPABHEHHS U HEPABCHCTBA.
Tema4.5. Crioco0bI pelieHus TPUTOHOMETPUICCKHUX YPaBHEHHHA
TpuroHoMeTpudeckue IIpakTHyeckoe 3aHATHE

YpaBHCHUSA 1 HCPABCHCTBA

Croco0bl peneHus TPUTOHOMETPUYECKUX YPaBHEHUH
[IpocTeiimye TPUrOHOMETPUUECKUE HEPABEHCTBA

Tema 4.6. IIpakTnyeckoe 3aHATHE
Pemenne 3amad. OcHOBEI Pewenue 3agau. OCHOBBI TPUTOHOMETPHUH. TPUTOHOMETPUUYECKUE
TPUTOHOMETPHHU. GbyHKIIHH
TpuroHoMeTpuIecKue
dyHKIHH KonTtponpHas padora
Paznen 5 MHOrorpaHHMKH H TeJjia BpalnieHus

Conep:kanue

Tewma 5.1. Ilonstue
MHoOrorpaHiuka. [Ipuzma.
[upamunia u ux ceueHust

[oHsTHE MHOTOTpPaHHMKA, BEPIIMHBI, peOpa, FPaHi MHOTOIPAHHHUKA.
PasBeprka. [Ipusma, mupamuaa u ux 3aeMeHTsl. O0beM, OOKOBas
moBepxHOCTh. O0BeM, OOKOBast MOBEPXHOCTb.

IIpakTnyeckoe 3aHsTHE
[Ipusma, nupamusa u ux 31eMeHTsl. O0beM, OOKOBas TOBEPXHOCTH.
O0beM, OOKOBas MOBEPXHOCTD.

Tema 5.2. IIpaBunbHeIe
MHOTOTPaHHHKH B XH3HU

IInomaasr MOBEPXHOCTH MHOTOTPAaHHUKOB. BrIuuciieHne 371eMEHTOB
MPOCTPAHCTBEHHBIX QUTYD

IIpakTnyeckoe 3aHATHE
Brlunicienue 351eMEHTOB IPOCTPAHCTBEHHBIX PUTYD

Tema 5.3. Tena BpateHusl.
Hunungap. Konyc, map u ux

Tena Bpamenus. Hunmuanp. Konyc, map un ux ceuenus. 6okoBas
MOBEPXHOCTh. Pa3BepTka.




CEUEHHU. IIpakTnyeckoe 3aHATHE
Tena Bpamenus. [{unmuaap. Konyc, map u ux ceueHus. O0KoBas
MOBEPXHOCTh. Pa3BepTKa.
OO0beMBI U TUIOIIAIU TTOBEPXHOCTEH Te

Tema 5.4.

OObeMBI U IUIOMIAIN
MMOBEPXHOCTEH Tel

IIpakTnyeckoe 3aHATHE
Pewenue 3agau no temam: «Ilpusmar, «Ilupamugay, «dumuHapy,
«Konycy, «lap»

IlonsTne o CUMMCTPHUHU B IPOCTPAHCTBE

Tema 5.5. N
. [Tpumeps! cummeTpuii B Tpoeccnu
[Tpumeps! cummeTpuii B
IIpakTHyeckoe 3aHsITHE
npodeccrun
CuMMeTpHs B IPOCTPAHCTBE
Tema 5.6. [IpakTuyeckoe 3aHITHE

Pemenue 3amau.
MHororpaHHUKH U Tella
BpallCHUs

OObeMbI U TUI0MIaAu IMOBEPXHOCTH MHOTOT'PAHHMUKOB U TEJI BPAILICHUA

KoHnTtponsHas pabora

Paznen 6

ITpou3BoaHas u nepBoodpasHas PYHKIHH

Conepxkanue

Tema 6.1. IToustue
TIPOU3BOJIHOM

Onpenencuue npousBoaHoi [IpaBuia quddepeHIMpoBaHus.
IIpousBonHas cymMMsbl, IPOU3BEAEHUS U yacTHOrO. IIponsBoanas
CJIOKHOW (DYHKIIHH.

IIpaBuna
muddepeHunpoBanus

IIpakTHyeckoe 3aHsATHE
[pasuna muddepennmponanus. [IponsBosHast CyMMBI, IPOU3BEACHHS
u gyactHoro. [Ipon3BoHas CIIOKHOM (QYHKIHH.

Tewma 6.2. ITonsatue o
HENPEPHIBHOCTH ()YHKIIHH.

[MonsiTre o HenpepsIBHOCTH (GyHKIMU. CBOMCTBA HETIPEPHIBHOM
¢yHKIMM MeTo HHTEpBaIoB

MGTOI[ HUHTCPBAJIOB

IIpakTHyeckoe 3aHATHE
ANTOpUTM pelIeHNs HepaBeHCTB METOJIOM HHTEPBAIOB

Tema 6.3. 'eomeTpuyecKuii T
¢u3necknii CMBICT

[Ipon3BoaHas CIOXKHOH QYHKITUI

Yr0Bo#t KO3 GUIHEHT MPAMOH. YTOI MEXIY IPSIMON U OCBIO OX.
KacarenpHast k rpaduky QyHKIHH, TEOMETPUIECKUH CMbICIT
TIPOU3BOJTHOM.

npou3BoHOM. [IpousBoanas
CIIOKHOM (DyHKITUH.

IIpakTHyeckoe 3aHATHE

Yoot ko3hpuImMeHT npsaMoi. YToa MexXTy MPsSMO U OCBIO OX.
KacarenpHas k rpaduky GyHKIHH, TEOMETPUUECKHI CMBICIT
MIPOU3BOJHOII..

JocraTouHoe yciioBue Bo3pacTaHue (GyHKIHH, TPOMEKYTKH
MOHOTOHHOCTH. 3HaKku pou3BoaHoil Toukn makcumyma. Touku
MuHUMyMa. Touku skctpemyMa. Kputnueckas Touka

Tema 6.4. MOHOTOHHOCTH
¢ysaknuu. Touku 3KkcTpeMyma

IIpakTHyeckoe 3aHsATHE

JocraTrodHoe yciaoBUe Bo3pacTaHue (QYHKIHH, IIPOMEKYTKH
MOHOTOHHOCTH. 3HaKU Mpou3BogHON. Touku Mmakcumyma. Touku
muHuMyMa. Toukn s3kcTpemyMa. Kpurrueckast Touka

Tema 6.5. UccienoBanue

HccnenoBanue GYHKIMM HA MOHOTOHHOCTD M ITOCTPOCHHE TpadUKOB

(GYHKIMH ¥ TOCTPOCHHE
rpaduKoB

IIpakTHyeckoe 3aHsATHE
HccnenoBanne QyHKIIMY HA MOHOTOHHOCTB M ITIOCTPOEHHE Tpa(uKoB

Haxoxnenne Haubosplero 1 HAMMEHbBIIIETr0 3HaYeHUs PYHKIUU

Tema 6.6. Hanbonbiee u
HauMeEHBIIIEe 3HAUCHHE
byHKIIIN

IIpakTHyeckoe 3aHsiTHE
Haxoxnenne Hanbomnpiero 1 HauMEHbIIEr0 3HAYEHUS (DYHKIHH.
TToctpoenue rpaduKoB

Tema 6.7.
Haxoxaenne onTuMaabHOTO
pe3ynbTara ¢ MOMOIIBIO
[IPOU3BOJIHOM B IPAKTUYECKUX
3aJa4ax

IIpakTHyeckoe 3aHATHE
HawuGosnpliero 1 HAMMEHBILET0 3HAUSHHsT PYHKIIMU

Tema 6.8.

[oustre [TepBoobpasznas GpyHkumu. [IpaBuia HaXOXKICHUSA
MePBOOOPA3HBIX

[epBooOpasnas pyHKuMH.
[NpaBrna HAXOXKICHUS
NepBO0OpPa3HBIX

IIpakTHyeckoe 3aHsATHE
[IpaBuna HaXOXICHHUS IEPBOOOPAZHBIX
Tabmuia 3HaYeHUH IepBOOOPa3HBIX

Tema 6.9.

[Inowaab KpUBOAMHEHHOMN

3agauu NpUBOASILIKE K MOHITHIO OMPEIEICHHOIO HHTErpaa.
I'eoMeTpruecknii U GU3MICCKUI CMBICIT ONPESIICHHOT0 HHTErpajia




Tpaneuuu. Popmyia IIpakTHYeckoe 3aHATHE
Hyrorona- JleiiOHuna. Pemienue 3a1au Ha MpUMEHEHHE UHTErpaia JUisi BBIYUCICHUS 2
(hM3MYECKHUX BEITMYUH M IUIOIIAICH
KouTtpoabHas padorTa 2
I'maBa 7 DJieMeHTHI TEOPUHU BEPOSITHOCTH M MATEMATHYEeCKOH CTATHCTHKH
Tena 7.1 CoObITHe, BEepOSATHOCTH COOBITHS. CITOKEHHE U YMHOKCHUE 5
) BEPOSITHOCTE
CoOrITHE, BEPOSITHOCTH
IIpakTHyeckoe 3aHATHE
coObITHs. CroXeHHE 1
. | CoOpITHE, BepoATHOCTH COOBITHA. CIIOKEHUE U YMHOKCHHE 2
YMHOXEHUE BEPOATHOCTEH "
BEPOSTHOCTEH
Tema 7.2. IIpakTHyeckoe 3aHsITHE
BeposiTHOCTS B OTHOCHTEIbHAS 9aCTOTa COOBITHS, CBOMCTBO €€ YCTOWIMBOCTH 2
podecCHOHAIbHBIX 3a1auax
Jud 3auer
224
qacoB(76
JeKuuii
\148
TMPAKTHKHU)
5.2. Coz(ep;lca}me AUCHHUIIHNHBI, CTPYKTYPHPOBAHHOC 110 TEMaM C

YKa3aHueM OTBCJACHHOI0O HA HUX KOJIUYIECTBA 4aCoB

1 BU/JIOB Y4eOHBIX 3aHSTHIA:
5.2.1 3aounas ¢popma o0yuyeHus:

HaumeHnoBaHue pa3ae/ioB Copep:xaHue yuedOHOTro MaTepHnaJia, JIaGopaTopHble padoThl U Oobem
AUCHMIIUHBI M TeM NpaKTHYeCKHe 3aHATHS, CAMOCTOsATeIbHasl paboTa o0y4yalomuxcs, 4acoB
KypcoBasi padoT (IPOEKT) (eciiu npedycmompenvl)
1 2 3
MartemaTuka: anredpa,
HAYaJI0 MATEMaTHYeCKOT 0 212
aHaJu3a, reoMeTpus
Conep:xanue
Temal.1. Llems u 3anaun 1 | Ilens u 3314l MaTeMaTHKH NIPH OCBOCHUHU CUHeHI/IaJILHOCTH.
MATEMATHKH TIPH OCBOEHHUH Uucna v BEIYUCIICHUS. YTIPOIIEHHE BRIPAKEHHHA. DleMeHTapHEBIE 2
yHKIHN.
crienraibHOCTH. Yncna u >
2 | Pemenne cuctem OBYX ypaBHEHHH ¢ IByMs HEM3BECTHBIMH Perrenue
BBIYUCIICHUSA Z 2
CHCTEM JIBYX YPaBHEHHUH C IBYMS HEM3BECTHBIMHU
3 | Uenble u panpoHansHbIe Yncia. [leiicTBUTeN HBIE YUCTA. 5
Tema 2.1 JleficTBHTENbHbIE y IAIDI/Id)MeTI/ILIeCKI/II/I KOpPEHb HATYpaJIbHOM CTEIICHU
[pakmuueckoe 3anamue
ancna «IIprMeHeHNnH CBOCTB apu()METHIECKOTO KOPHS U CTEIICHU C 2
JICHCTBUTEILHBIM ITOKa3aTeIeM)
Tema 3.1. Crenennas 5 | CrenerHas GyHKIHUS, TOKA3aTEIb CTENICHA YETHOE M HEUCTHOE 5
(GYHKIHS €e CBOMCTBA U HaTypaJbHOE YHUCIIO..
rpaduk 6 | Ilpakmuueckoe 3anamue )
[Toxa3aTens CTENECHN IOIIOKUTENFHOE M OTPHUIIATEIIEHOE YHCIIO
7 | oxka3zarenpHas GYHKIHNS, CTENICHD C IIPOU3BOIEHBIM
JIEHCTBUTENFHBIM TI0Ka3aTelIeM, CBOMCTBA TIOKA3aTEIbHON (DYHKIINH, 2
Tema 4.1. ITokazaTenpHas rpaduk GHYHKIMH, SKCTIOHSHTA
(yHKIMSI, ee CBOICTBA U 8 | IIpakmuueckue 3auamus 2
rpaduk [ToxazaTenpHast GyHKIHA, CTEIIEHD C IPOU3BOIBHBIM
JICHCTBUTEIILHBIM TIOKA3aTelIeM, CBOMCTBA MOKA3aTeIbHON (DYHKIINH,
rpaduk HYHKIMH, SKCIIOHESHTA
Tema 5.1. Jlorapudmer 9 | Jlorapudm, ocHoBaHue Jorapudma, JorapuGMupoBaHie )
CoiictBa yiorapudMoB
10 | IlpakTUYecKoe 3aHsITUHE )
Jlorapudm, ocHoBaHue Jiorapudma, JorapupMUpPOBAHUE




CamocTosiTe/IbHOE N3YUEHHE Pa31esioB H TEM

Tema 1.2. AnreGpanteckie 2 | Crangaptasiii Bug uncna. [lono6Hsle wieHsl. @opMyIbI
o COKpAIIEHHOTO YMHOXeHUsI. JeficTBUS ¢ anreOpandecKuMu
BBIPAXKECHUSA
JIpoOsSIMH
Tema 1.3. JIluneiturie 3 | PemeHre ypaBHEHUS C OJHOW HEU3BECTHOIL. .
ypaBHeHUs. CUCTEMEI Pemenne cuctem OBYX ypaBHEHHH C IBYMs HEU3BECTHBIMH
JINHEWHBIX YPaBHEHHI.
Tema 1.4. JIunetinsie 4 | JIunelinsle HepaBeHcTBA. CHCTEMA TMHEHHBIX HEPABEHCTB.
HEpaBEHCTBA
Tema 1.5 JInmeitmas 5 | Aprymenr, nuneiinas Gyunkuus. ['paduk nuHeliHON QyHKINH.
byHKIUS
Tema 1.6. KpamparHsie 6 | Apudmernueckuii KBaapaTHbI KOpeHb. CBOCTBA KOPHSI.
) K.O . 7 | KBampaTHblif KOPEHb M3 HEOTPHIIATEIBHOTO Uncia. IckiroueHne
p UPPalMOHATIBHOCTH U3 3HAMEHATEJIs.
Tema 1.7. Knaparusre 8 | KBagpatHoe ypaBHenue. [IpuBeneHHOe KBaApaTHOE ypaBHEHHE.
o ®DopmMyIbl KOpHEH KBaJpaTHOro ypaBHeHUs. KBagpaTHble
YPaBHEHUS U HEPABEHCTBA
HEpaBEHCTBA
Tema 1.8. CBolicTBa u 9 | O6nactb onpexeneHus GyHKIMH, MHOXKECTBO 3Ha4eHUH. YeTHOCTD
rpaduky GyHKIM HeueTHOCTh. Bo3pacranue u yObIBaHue.
10 | YucroBas mocnen0BaTeNbHOCTh. AprupMeTHIeCKas 1

Tema 1.9. IIporpeccun u
CJIOKHBIC ITPOUCHTEHI

TCOMECTPHUUYCCKAA ITOCICA0BATCIBHOCTD

Hpaxmuttecxue 3anamus;’

11

1) YucnoBbie OyKBEHHbBIE BHIPXKCHUS. YTIPOIIECHHUE BHIPAKEHUH .
2) VYpasHenus. Cuctemsl ypaBHeHuil. HepaBeHCTBa.

Paznmen 2

JleiicTBUTE/ILHBIE YHCIA

Conep:xkanue

Tewma 2.1. [lelficTBUTENBHBIC

1

Lenble u panmoHanbHbIe YKcia. JJedcTBUTENbHbBIE YUCa.
ApuhMeTHIeCKH KOpEeHb HATYPAJTHLHOMW CTEICHHU

qucia 2 | IIpakmuueckoe 3anamue
JleiicCTBUTEILHEBIC YHCIIA
Tema 2.2. 3 | BeckoHeuHas ecsITUIHAS IEPUOIIYECKast TPOOb
4 | IIpakmuueckoe 3anamue
HppanroHanbHble Yucia "
ppanuoHAIbEHBIC YHCIIA
Tema 2.3.beckoHeuno 5 | T'eomerpuueckas nporpeccus. beckoHeYHO yOBIBaromas
yObIBatOmIast TeOMeTpUYIecKas Iporpeccust. 3HaMeHaTeNb nporpeccun. Gopmyna
reOMETPHYECKASL CyMMBI OECKOHEYHO yOBIBAIOIIEH MPOTpecCHu
IPOrpeCCUst
Tema 2.4. 6 | Apudmerndeckuii KOpeHb HaTypaIbHOU cTereHu. KBaapaTHbIi
. KopeHb. KyOudecknii kopeHb. M3BieueHus] KOpHS H-H CTENeHH.
Apudmernueckuii KOpeHb 7 1
N [pakmuyeckoe 3anamue
HaTypaJIbHON CTCIICHH CaolicTBa apr(PMETHUECKOT0 KOPHS HATYPAIbHON CTENEHN
Tema 2.5. Crenens ¢ 8 | Crenenn ¢ panoHaIBHBIM TOKa3aTesieM. CBOHCTBO CTEIIECHH.
palMOHAIIBHBIM
[OKA3aTelIeM
Tema 2.6. CteneHs ¢ 9 | Crenenb ¢ IeHCTBUTEIHHBIM MTOKA3ATEIIEM.
JICICTBUTEIBHBIM 10 | IIpakxmuueckoe 3anamue
IMOKa3aTeIEM. «IIpruMeHeHnn CBOMCTB apu(pMETHIECKOTO KOPHS U CTETICHH C
JICUCTBUTEIBLHBIM TTOKa3aTeIEeM)
Pa3znen 3 Crenennasi pyHKuus

Conep:xanue

Tema 3.1. Crenennas

1

CrenenHas (GyHKIIUS, TOKA3aTeIb CTCIICHH YETHOC U HEUCTHOE
HaTypaJIbHOE YHUCIIO..

(GYHKIMS ee CBOWCTBA U 2 | lpakmuueckoe 3auamue
rpadux [Toka3zaTesb CTEICHU IMOJIOKUTEIBHOE H OTPHUIIATSIILHOE YHCIIO
3 | CpoiicTBa CTEICHHOW (DYHKITUU MPU PA3TUYHBIX TTOKA3aTEIIX
CTCIICHH.
Tema 3.2 Bzaumuo 4 | MonoTtonnble pyHKIIH. OO0paTuMbie GyHKIINN, 0OpaTHAs QYHKITHS,




oOpaTHble QyHKIMN

cokHbIe OYHKIMK. BHYTpEHHsIsI ¥ BHEIIHSS QYHKITUH.

Ipakmuueckoe 3anamue
HpoOHo-nuHeiHas GyHkusa. CIBUT BIOJIb KOOPAUHATHBIX
oceil. Brinenenue 1eion 4actu

PaBHOCHIIBHOCTE ypaBHEHHUH 1 HepaBeHCTB. [IpeoOpa3oBanmii
YpaBHEHHH 1 HEPABEHCTB.

Tewma 3.3. PaBHOCHIIBHBIE
YpaBHEHUSA U HEPABEHCTBA

Ilpakmuueckue 3anamus
IIposepka kopHei. OO1IHe METOIBI PEIICHUS YPABHEHHH 1
HCPaBCHCTB U CUCTCM.

HppanvoHanbHble YpaBHEHHUS.

Tema 3.4.
HppauuonaneHele

MeTo/1 BO3BEICHUS B HATYPAIBHYIO CTETICHh 00SHX YacTeit
YpaBHEHHUSL.

ypaBHEHUS

10

Hpaxmuttecxue 3aHamun
[TocTopoHHKE KOPHU B HPPAITMOHATHPHOM YPAaBHCHHUH

11

HppanmoHanbHble HEPAaBEHCTBA U CUCTEMBI HEPABEHCTB
Merto BO3BEICHHS B HATYPaIbHYIO CTEIIEHb 00EHX yacTeit
ypaBHeHUs. [IoCTOpOHHUE KOPHH.

Tema 3.5 UppannoHanbHbie

12

Hpaxmuttecxue 3anamusn

Cuctembl HppalMOHAIBHBIX HEPABEHCTB. METO T BO3BEICHUS
B HATYPAJIBHYIO CTENICHh 00CUX YacTel ypaBHEHMUS.
[TocTOpOHHHE KOPHHU.

HepaBeHcTBa CHCTEMBI
HppaLOHAIbHBIX
HEpPaBEHCTB

13

Hpaxkmuueckue 3anamus VlppalinoHaibHble YpaBHEHUS.
Merton BO3BEICHHSI B HATYPAIbHYIO CTEIIEHb 00eUX JacTen
YpaBHEHMSL..

14

Hpakmuuecmte 3anamus
[HocToponnue kopHuU. MppanuoHanbHble HEPABEHCTBA U
CHCTEMBbI

15

IIpakmuueckue 3anamun
[TpumeHeHne CBOWCTB CTETICHHOW (YHKIIMH MPH Pa3INYHBIX
oKa3aressix

Paznen 4

Iloxa3aTenbHas pyHKIHASA

Conep:xanue

Tema 4.1. IlokazaTenbHas

1

[NoxazarenpHast GYHKINS, CTENCHD C IIPOU3BOIBHBIM
JIEHCTBUTENFHBIM TIOKa3aTeNIeM, CBOMCTBA IIOKA3aTENFHON (DYHKIINH,
rpaduK GYHKIHH, SKCIIOHCHTA

(yHKIH, ee CBOICTBA U 2 | IlpakmuuecKkue 3anamus
rpaduk [Toxa3zarenpHas GyHKINSA, CTENCHD C IIPOU3BOIBHBIM
JIEHCTBUTEIILHBIM TIOKA3aTelIeM, CBOMCTBA MIOKA3aTeIbHON (DYHKIINH,
rpaduk GYHKINH, SKCIOHCHTA
Tema 4.2. Ilpeobpazosanue | 3 | [IpeoOpa3oBanue mokasareabHbIX BeipaskeHHid. CBOMCTBA
MOKa3aTeIbHbIX BbIpAKEHUI OKa3aTeIbHOM (DYHKIHH.
4 | IokazarenapbHOE ypaBHEHHE. MeTo/1 ypaBHUBAaHUS MTOKa3aTeei.
5 | IlokazarenpHOE ypaBHeHHE. MeTO/I BBEJICHUSI HOBOM MEPEMEHHOI.
6 | IlIpakmuueckue 3anamus
Tema 4.3. Iloka3aTenbHbIe IToxa3aTenbHbIe HEpaBEHCTBA. METO/IbI PELIeHNs TOKa3aTeNbHBIX
ypaBHEHHS HEPaBEHCTBA HEPaBEHCTB.
7 | IIpakmuueckue 3anamue
Pemenue cucreM noka3aTelIbHbIX YPaBHEHUN U HEPABEHCTB
9 | IIpakmuueckue 3anamus

[IpoBepounas pabora mo TeMe «IlokasaTenbHas HyHKIHI

Pa3znea 5

Jlorapudgmuueckasi GyHKIUsA

Conep:xanue

1

Jlorapudm, ocHOBaHHME Jorapudma, JJorapuhMUPOBaHHE

Tema 5.1. Jlorapudmsr 2 | Ilpakmuueckue 3anamus
CaoiicTBa torapugmMon CsoiicTBa orapudmMoB, J0orapruQm MpOU3BEACHNUS, TOTapUPM
YaCTHOIO, JIOrapu(M CTEIECHH
3 | Hdecsatuunble u HaTypaJbHBIE JOrapudMbl, (GopMyIIa nepexoaa ot

Tema 5.2. [lecaTuuHbIC U
HATypaJIbHBIE JIOTapUPMBI

norapugma 1Mo 0HOTO OCHOBAHHUSA K JIOTapH(My 110 IpyToro
OCHOBAHHIO.




Tema 5.3 Jlorapupmudeckas | 4 | Jlorapupmuueckas ¢pynkuus. ColicTa u rpaduk
(hyHKIMS, e CBOWMCTBA U sorapuMHUeCKOr (HYHKIIUU
rpaduk 5 | IIpakmuueckue 3anamusn Jlorapupmudeckas pynkims. CBoiicTBa
U rpaduk JorapupmMudecKkor GyHKIUU
Tema 5.4Jlorapudpmuueckue | 6 | Jlorapupmuueckoe ypaBaenue. [loteHnmpoBanme.
ypaBHEHHUS 7 | Ilpakmuueckue 3anamus Jlorapnpmudeckoe ypaBHeHne. Meron
BBEJICHUsI HOBOM nepeMeHHo#. JlorapudmupoBaHue.
8 | Jlorapudmuyeckoe HEPaBEHCTBO, TIOTCHIIMPOBAHKE, PABHOCUIIBHEIC

Tema 5.5. Jlorapudmudeckre

Jjorapru(MHUIeCcKHe HEPaBeHCTBA

11

Hpalcmuqecmte 3aHAmMuUA

HEpaBEeHCTBA "
Jlorapudmmaeckoe ypaBHeHHe. MeTox BBEICHUS HOBOH
IIEPEeMEHHOM.

Pa3nen 6 TpuronoMmeTpuieckue ypaBHeHUsA 1 QYHKIHH

Conep:kanue

1

DyHKIMS YMCIIOBOTO apr'yMeHTa. Y paBHEHHE BHAA COSX=a, sinx=a

Tema 6.1. YpaBHeHHE BUIa 2 | ®yHKIMSA YUCIOBOr0 apryMeHTa. Y paBHCHHUE BUJA tgx=a, ctgx=a
cosx=a, sinx=a, tgx=a 3 | IlpakTH4eckue 3aHATHS
ctgx=a YpaBHeHHUE BHIa cOsX=a, sinx=a, tgx=a

ctgx=a
Tema 6.2. CoiicTBa GyHkimu | 4 CaoiicTBa (OYHKIIMH Y=COSX y=SIinx y=tgx y=ctgx u ee rpadux
y=cosx y=sinx y=tgx y=ctgx u| 5 | IIpaKkTHuecKue 3aHATHS

ee rpaduk

CBoiicTBa (hYHKIIMH Y=COSX y=Sinx y=tgx y=ctgx u ec rpaduk

Pa3znen 7

Mﬂororpannmm H T¢JIA BpallCHUs

Conepxkanue

Tema 7.1. IlousgTtue
MHoOrorpaniuka. [Ipuzma.
[Mupamuna

1

[TonsiTne MHOTOrpaHHWKA, BEPUIMHBI, pedpa, TpaHu
MHororpanHuka. Pazseprka. [Ipusma, ee ocHoBanus. O0beM,
OokoBast moBepxHOCTb. [Ipu3ma, ee ocHoBaHust. OObeM, OoKOBas
MIOBEPXHOCTb.

2 | Pa3Beprka. Llumunap, ero ocHoBanue. O6beM, OOKoBast
Tema 7.2. Tena BpameHusl.
nmoBepxHOCTh. KoHyc, ero ocHoBanue. O0beM, OOKoBast
Hununap. Konyc.
TTOBEPXHOCTb.
Tema 7.3. lllap 3 | Hlap u cdhepa. OObeM, 60KOBasI TOBEPXHOCTD.

4 | IIpakTHYeckoe 3aHsITHE
Pemenue 3anay no temam: «Ilpuzmay, «Ilupamuga», «dunuamgpy,
«Konycy, «Ilap»

Paznen 8 IIpou3BoaHas U ee reOMeTPUYECKHH CMBICJI
Conep:kanue
1 UucnoBas nocienoBaTesbHOCTh. [Ipeaen uncinoBoit

IIOCJICO0BATCIIBHOCTH, 3JICMCHT ITOCJICI0BATCIIHPHOCTH

Tema 8.1. Ipenen 2 | Ilpenen dyukimu B Touke. HempepbIBHOCTh ()YHKIIMU B TOYKE
IIOCTIeIOBATEIHHOCTH. 3 | IpakTH4yeckoe 3aHATHE
HenpepbIBHOCTH QyHKIIMK [Mpenen ¢pyHKIMK Ha OECKOHEYHOCTH
4 | IlpakTHYeCKOe 3aHSATHE
[Mpenen ¢pynknum B Touke. HempepbIBHOCTh (PyHKIINY B TOUKE.
[Ipenen GyHKIMH HA OECKOHEYHOCTH
Tema 8.2. IlepBsrit 5 | Ilpenen Gpynkumu B Touke. HenpepbIBHOCTH (DYHKIIMH B TOUKE.
3aMeyarelbHbIN Ipee [TepBrlii 3aMeuaTeNIbHBIN Npeaesn
6 | Ipenen ¢pyHknuu B Touke. HempepsIBHOCTH (DYHKIIMU B TOUKE.
[penen ¢pyHknmy Ha 6eckOHEUHOCTH. BTOpOi 3aMeuaTebHBII
Tema 8.3. Bropoit Hpeac
sAMeuATETHHE TG 7 | lIlpakTH4Yeckoe 3aHATHE
[penen ¢pyHkumu B Touke. HempepbIBHOCTh PYHKINH B TOUKE.
[penen ¢pynkunu Ha 6eckoHeyHOCTH [Ipenen GyHKINU B TOUKE.
HenpepreiBHOCTS hyHKIIMK B TOuke. [Ipenen GpyHKImm Ha
0EeCKOHEYHOCTH
Tema 8.3. Onpeienene g I\H/IrHOBeHHaﬂ CKOPOCTh, IPOU3BOAHAS YHKIMH, Ipeaca QYHKIUN
2 pasuna nudepenupoanus. [I[pon3BogHas CyMMEI,
HpﬁHSBOHHOH MIPOU3BEACHNUS B yacTHOTO. [Ipon3BoaHas CII0KHON (YHKINH.
pasia 10 | IlpakTHYecKoe 3aHATHE
nuddepeHITpoBaHUS

IpaBuia quddepernrposanus. [Ipou3BoIHAS CYMMBI,
npou3BeieHusl U yactHoro. [IponsBoHas ClI0XKHOM (QYHKIHH.




11 | IIpousBoanas creneHHoi ¢pyHkiwu. [Ipor3BoaHas KOpHS,
Tema 8.4. [IpousBoaHas MOKa3aTeIbHOM, Torapu(GMUIeCKOl, TPUTOHOMETPUICCKUX
CTENEeHHOU QYHKIINU GyHKIMH

12 | IIpakTHYyeckoe 3aHATHE
HaxoxeHre npou3BOAHbBIX

13 | IIpousBoaHast CII0XKHOM (QYHKIHK

14 | YrnoBoii ko3¢ GHUIMEHT NPSIMOH. YTOJI MEXy IPSIMOM U OCBIO OX.
KacarenpHas k rpaduKy (yHKIMH, TEOMETPUIECKHIA CMBICIT
npou3BoaHON. JIuddepenian hyHKIMH.

15 | IlpakTHyeckoe 3aHATHE

YroBoit K03 GUIIEHT IPSMON. YTOI MEXIY IPSIMOH U OCBIO OX.

Tewma 8.5. I[IpousBogHas KacarenpHas k rpaduKy GyHKIMN, FTEOMETPUYECKHIA CMBICIT
CIOXHOH (pyHKITHH npou3BoaHON. Auddepennnan QyHKIMH.
I'eomeTpuueckuii cmMbICT 16 | IIpousBoanas creneHHoit pyHKiuH. [IpoU3BOIHAS KOPHS, CTEIICHH
TIPOU3BOJIHOM CokHOTO aprymenTa. Tabsuia npousBoansix. [IpaBuia
JqubbepeHIIMPOBaHUS

17 | IlpousBoanas creneHHoi ¢pyHKIuH. [Ipou3BoHAS KOPHS, CTEIICHH
CII0>KHOT0 apryMeHTa. @opMyia JUIsi HAaXO0XKJEHUs IPOU3BOJHOMN
CIIOKHOH (DYHKIMH

18 | IlpakTHYecKkoe 3aHATHE
IIpoBepka yMEHHUI U MPUMEHEHHE MPOU3BOIHOM CIOKHON (hYHKIMH

19 | IIposepounast pabota o reMme «IIpou3BogHasy

Paznen 9 IlpuMeHeHHEe MPOU3BOIHOM K MCCJIETOBAHNIO (DYHKITUH
Coaep:xanue
1 | JocraTo4HOE yCIIOBHE BO3pACTaHUE (PYHKIUH, TIPOMEKYTKH
Tema 9.1. Bo3pacranue u MOHOTOHHOCTH. 3HAKH IIPOU3BOTHOMI
yObIBaHHE (QYHKINU 2 | IlpakTHYecKoe 3aHATHE

JlocTaTo4HOE yclI0BHE BO3pacTaHUE (HYHKIMH, TPOMEKYTKH
MOHOTOHHOCTHU. 3HAaKU IPOU3BOIHOM.

3 | Toukn makcumyma. Toukn MUHEMYMA. TOYKH SKCTpEMyMa.
Tema 9.2. DxcTpeMyMBI Kpurnyeckas Touka.

GbyHKIMHA 4 | IlpakTHYecKoe 3aHATHE
Touku MakcumyMa. Toukn MUHMUMyMa. TOUKH 3KCTpEMyMa.
KpuTtnueckas Touka.

CaMocTosiTeIbHAsl padoTa NPH H3YYEHUH MATEMATHKHI 192

3a4er ¢ OlEHKOI

212

6. UndopmannonHoe odecrnedyeHue 00y4deHHs (MepedeHb PeKOMEHIYyeMbIX
yueOHbIX u3aaHuil, UHTepHeT-pecypcoB, JONOJTHUTEIbHOH JTUTEPATYPbI)

6.1.1 OcHOBHBIEC UCTOYHUKMH:

6.1.1 OcHOBHBbIE UCTOYHUKH:

1) Anumos, 1. A. MaTtematuka: anrebpa v Hayalla MaTeMaTHYECKOTO aHalln3a, TeOMETPUS.
Anrebpa u Hauana mareMatiueckoro aHaimza 10-11 kmace. ba3oBwiit 1 yriayOnE€HHBIN YPOBHHU.
DOnektpoHHas ¢popMma yuebHuka. : yaueOHuk / FO. M. Konsrun, M. B. Tkauésa; I11. A.

AnumoB .— Mocksa : AO "UspatensctBo "[Ipocsemenne", 2022 .— 1 ¢. — ISBN 978-5-09-
099445-3 — URL: https://lib.rucont.ru/efd/806175

1) AranacsH, JI. C. Maremartuka: anredpa v Hadajga MaTeMaTHYECKOTO aHaN3a, TEOMETPHS.
I'eometpus. 10-11 knacc. ba3oBblit 1 yriyOonéHHbIN ypoBHHU. DleKTpoHHAs (hopma yueOHUKA. :
yuebnuk / B. @. byry3os, C. b. Kanomues; JI. C. Atanacsta .— Mockga : [Ipocsermienue,

2023 .— 1 c. — URL: https://lib.rucont.ru/efd/806176

3) MopakoBuyd, A. I'. AnreGpa u Hagana MaTeMaTu4ecKoro anainusa. ba3oBsiii yposens. 11
knacc. B 2 Yactax. Yacte 1. DnextponHas ¢popma yuebnuka. : yaueOnuk / I1. B. Cemenos, JI. M.



https://lib.rucont.ru/efd/806176

Anexcanaposa, E. JI. Mapnaxaesa; A. I'. Mopakosuu .— Mocksa : AO "13aarenscTBo
"IIpoceemenue", 2022 .— 1 c. — ISBN 978-5-09-099476-7 .— URL

6.1.2. lonoJiHUTEIbHbIE HCTOYHUKM:

1)bynnsix, I'. M. MatemaTuka : yauebnoe nocodue st crio / I'. M. Bynapik. — CaHkT-
[TetepOypr : Jlanp, 2022. — 156 c. — ISBN 978-5-8114-8283-2. — TekcT : 3JeKTpOHHBIH //
Jlanb : anexTpoHHO-0MOMMOTEeyHast cuctema. — URL: https://e.lanbook.com/book/187562
2) baunoga, C. I1. Matemaruka. [IpakTHKyM A7 CTy/I€HTOB TEXHUUECKUX creruaabHocTei / C.
1. biuaoBa. — 2-e u3., crep. — Cankrt-IletepOypr : Jlanp, 2023. — 196 c. — ISBN 978-5-
507-45891-2. — Tekcr : anekTpoHHbIH // JlaHb : 2eKTpoHHO-OnbHMoTeuHas cuctema. — URL
Hurepuer pecypeni: (LTI): https://lib.rucont.ru/lti/toolgoto=806206
https://lib.rucont.ru/efd/806206
https://e.lanbook.com/book/291170

6.1.4 Ilepeyenb HHGOPMANMOHHBIX TEXHOJIOTHIl, HCIOJIb3yeMbIX MPH
OCYylIeCTBJIEHHMH 00pa30BaTeJILHOIO MpoIecca Mo JUCHUILUINHE:

Horosop Ne, nara,

Ne n/m HaumenoBaHme mporpaMMHOro odecrneyeHus
OpraHu3anus

JIuneH3noHHOE MPOrpaMMHOe odecredeHne

Microsoft Windows 7 Akt Ha nepegauy npas H-0005792
2 Microsoft Office 2010 or 08.06.2011 roxga

3 |Kaspersky Business Space Security Russian Edition
CB000HO pacnpocTpaHsieMoe MPOrpaMMHOe o0eceYeHne

1 |LibreOffice 6.3.3

2 |Adobe Acrobat Reader

3 |Mozilla Firefox 83.x

4 |Opera 72.x

5 |Google Chrome 86.x.

7. ONUCAHUE MATEPUAJIBHO-TEXHUYECKOHN BA3bI,
HEOBXOJAUMOM JJ151 OCYIECTBJIEHUS
OBPA3OBATEJIBHOI'O ITPOLECCA 11O JUCIHHHAIIJIMHE
Ne | HaumenoBanue OcHoBHOE 000pyTOBaHNE dopma UCIOIb30BaAHUS
n/m | 000pyIOBaHHBIX
y4eOHBIX
KaOWHETOB,

nabopaTopuii u
JIp. OOBEKTOB JJIS

IIPOBECHHUS
yueOHBIX
3aHATHI
1. Ayn. 263 Cnenuann3upoBaHHas Me0esIb: KOMIUICKT VYueOHast ay TUTOpHS 115
Ka6uuer yqegﬂoﬁ Mebenu Ha 120 mocagoYHBEIX MECT, TPOBe/ICHUS 3aHATHIA
TpuOyHa. .
MaTeMaTHKH TpeXH};/l‘ICCKHe cpeacTBa o0yuenusi: MyapTuMeINa JICKIOHHOTO THIA, 3AHATHI
npoektop Epson EB-X12, yueGHO-HarnsiiHbIC CEMHHApPCKOro THIIa,

rmocoOwust (TaOIHIIbL, ITaKaThl CIIPABOYHOTO IIJIaHA) TPYNIOBBIX U



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

M0 pa3IMYHBIM pa3zieiaM Kypca MaTeMaTHKH.
Cnucox I1O Ha komubioTepe: Microsoft Windows
7, Microsoft Office 2010, Kaspersky Business Space
Security Russian Edition, LibreOffice 6.3.3, Adobe
|Acrobat Reader, Mozilla Firefox 83.x, Opera 72.x,
Google Chrome 86.x.

VHAMBUyaJIbHBIX
KOHCYJIbTalluH, TEKYILETrO
KOHTPOJI U TPOMEXKYTOYHON
aTTecTaluuu

Ayn. 272 Crieuaan3upoBaHHast Me0elIb: KOMIUIEKT VuebHas ayiuTopus Aj1st
Ka6uuer yueOHoM MeOenu Ha 20 OCa0YHBIX MECT. TPOBe/IEHNS 3aHATHIA
TexHu4yeckne cpeacTBa 00y4eHHs: JOCKa "
MaTeMaTUKU JIEKLIMOHHOIO TUIIA, 3aHATUUN
MeJIoBasi, yIeOHO-HaTIIATHBIC TTOCOOHSI.
CEMUHAPCKOI0 THUIIA,
TPYIIIOBBIX U
WHAUBUIYaTbHBIX
KOHCYJIbTAllUH, TEKYILETO
KOHTPOJIS U ITPOMEKYTOYHON
aTrTecTaluu
Ayn. 123 Crnennaan3upoBaHHas Medesb: 3amx Nel: ctonsl - | bubnmroreka, YnTampHbIE 321161

46 mT., cTynbs - 79 mt. 3an Ne2: cToms! - 6 mT.,
CTOJI YIJIOBOM - 4 IIT., CTyJbs - 17 1T, 3am Ne3:
cTyJbs -50 WT., CTOJIBI - 28 WIT.

TexHnYecKue CpeicTBa 00yUeHHsI: KOMITBIOTEPHI
Ha 0a3e mporeccopa Intel 0ObeTMHEHHBIX B
IMOKaIbHYIO CETh U UMEIOIIUX A0CTYM B "MHTEepHeT",
imoctym k BJ1,9b, 9K, Kouncynerantllmtoc, 9bC,
OOMUC. 3an Nel: monutop Samsung - 21 mrT.,
CHCTEMHBIN OJIOK - 2 IIT., CUCTEMHBIH 010K DNS - 1
IIT., CACTEMHBIH 010K In Win - 18 mrT., mpuaTep HP
Lazer Jet P 2055 - 2 mr., ckanep Epson v330 - 1
mt., kcepokc XEVOX - 1 mt. 3an Ne2: TeneBuzop
Samsung - 1 wrt., MoHutop LG - 1 mit., cucteMHsbIii
0ok In Win - 1 mT., ckanep - 1 miT., mpoexTop
Optoma - 1 1T, skpan - 1 wt. 3am Ne3: MOHUTOPEI
Samsung - 11 wrT., MoHUTOPH! LG - 2 1IT.,
crcTeMHBIHN 010K In Win - 12 mIT., CHCTEMHBIN OJIOK
- 1 w., mpuntep HP Laser Jet P2055.

Crnucok 1O Ha komnbroTepe: Microsoft Windows
7, Microsoft Office 2010, LibreOffice 6.3.3, Adobe
|Acrobat Reader, Mozilla Firefox, Opera, Google
Chrome.

JUIsl TIPOBEACHUS
KOHCYJIbTaLlMOHHBIX U
CaMOCTOATENbHBIX 3aHATHUH;
3aHATUI CEMUHAPCKOIO THUIIA,
WHAWBUTy aJIbHBIX
KOHCYJIbTAllU, KypCOBOTO
[IPOCKTUPOBAHUSI (BBIIOJIHEHUS
KYPCOBBIX pador).

8. KOHTPOJIb M OLIEHKA PE3YJILTATOB OCBOEHMSI
YYEBHOM JUCIATIJINHBI

]{OHTpOHL U OLCHKAa pe3yanaTOB OCBOCHUA HHCHHHHHHLIOcyTHCCTBHﬂeTCﬂ
HpenonaBaTeneM:B Hpouecce HpOBeﬂCHHH HpaKTHqGCKHX,3aHHTHﬁ,]MﬂHOHHCHHﬁ
O6yanOH_[I/IMI/IC$I I/IHI[I/IBI/II[yaJ'H)HI)IX 3aI[aHI/H>'I n TCCTI/IpOBaHI/IH.

Pe3yabTaThl 00yyeHus
(ocBOCHHBIC YMCHHUSI M 3HAHMA)

®opmMbl U METOAbI KOHTPOJISI M OLIEHKHU
pe3yJabTaTOB 00yUeHus

3HATb:

- cBOMCTBa apu(PMETUYECKOTO KOPHS
HATypaJIbHOM CTEICHHU;

Tekymuii KOHTPOJIb:
BrinonHeHue caMoCcToATeIbHOM PaboThI.
BrinonHenne noMamrgero 3agaHusl.




- CBOMCTBA CTEIIEHU C PALIMOHAIILHBIM
IIOKa3aTeseM;

- CBOICTBa JIOTapr(PMOB U OCHOBHOE
Jorapu(pMHIECKOE TOXKIECCTBO;

- OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIBI;
- TaOJIUILy TPOU3BOJHBIX HIEMEHTAPHBIX
GbyHKIHUi;

- TaOJIUILy HEONIPEIEICHHBIX HHTErPAJIOB;

- aKCHOMBI

CTEpEOMETPUH, OCHOBHBIE TIOHATHSI U YMETb
MPUMEHSATH UX MIPH

peleHNH 3a1au.

yMeTh:

-BBIIIOJIHATH apu(MeTHUeCKue 1eHCTBUS C
YHCIIaMH;

-HaxOJIMTh 3HAYCHUSI KOPHS, CTETICHH,
Jorapudma;

-pemiaTh ypaBHEHUS IMOKa3aTelbHBIE,
JorapupMUUECKUE, TPUTOHOMETPUIECKHE;
-peniaTh HepaBeHCTBA MIOKa3aTEIbHBIC,
JorapupMHUUYECKHE;

-HaxOJIUTh TPOU3BOIHYIO;

-IIPUMEHATH POU3BOIHYIO K UCCIIEIOBAHUIO
byHKIHIN;

-BBIYMCIIUTD UHTETPAIbI;

-HaxOJUTh 00BEMBI TEJT U MX COCTABIISIOIIIX

[ToaroroBka Kk yCTHOMY OMpOCY.

[IpoMexyTOUHBIN KOHTPOJIb: 2 CEMECTp — 3a4ET
C OLICHKOU

Texymui KOHTPOJIb:
[IpoBepka u OlleHKa CaMOCTOSTENbHBIX PabOT U
KOHCIIEKTOB T10 TEMaM.
OneHKa yCTHBIX U IUCbMEHHBIX
WHAUBUIYATBHBIX OTBETOB 00YYaeMBbIX.
[TpoMeKyTOUHBIN KOHTPOJIb: 2 CEMECTP — 3aUET
C OLICHKOM

®opMbl, METOBI KOHTPOJISL U OILIEHKU PE3YJIHTATOB 00YUEHUS JOJIKHBI MO3BOJISATh
IPOBEPATH Y 00yHAIOIINXCSI CPOPMUPOBAHHOCTH OOIIMX KOMITETECHIIUM,

06€CH€‘-IHB3IOHII/IX HUX 3HaHHII.

HporpaMMa COCTaBJICHA B COOTBCTCTBHU C (DeﬂepaHBHBIM rocyaapCTBCHHbIM

00pa3oBaTenbHBIM CTAaHIAPTOM CPETHETO MPOPECCUOHATBHOTO 00pa30BaHMs
(®I'OC CIIO) no cnenuansuoctu 38.02.08 Toprosoe aeno

Pa3zpaboTunk

[IpenonaBaTens BoICIeH KBaTH(PUKAIIMOHHON KaTeropuu

W E.B. Mapuenko

(noonucw )




[Iporpamma ogo6peHa Ha 3aceJaHuU MIPEAMETHO-IIMKIOBONH KOMUCCHUU COIUATTBHO-
PKOHOMUYECKUX AUCHUILIMH poTokosa Ne 7 ot «16» maprta 2026 r.

[Ipencenarens ITLIK Gt~ O.B.Jlonrux

(noonucyw)




