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1. OEJIM U 3AJAYU OCBOEHUA JUCHUITJIMHBI

Ieab ocBOCHUS IMCHUIIIIMHBI:

- (QopmupoBaHuE MPEACTABICHUN O MATEMATHKE KaK YHUBEPCAIBHOM SI3bIKE
HAyKH, CPEJCTBE MOJEIUPOBAHUS SIBICHUN M MpoleccoB, 00 UAESIX U METOAaX
MaTeMaTHKH;

- pa3BUTHE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaXKEHUS,
AITOPUTMUYECKON  KYJIbTYypbl, = KPUTUYHOCTHM  MBIIUIEHUS HA  YPOBHE,
HEOOXoMMMOM s Oyaymied  mpodecCHOHaNbHON — NEATeTbHOCTH,  JUIS
MPOJOTKEHUS 00pa30BaHUS U CAMOOOPA30BaHMS;

- OBJIaJICHHE MAaTeMaTUYECKUMHU 3HAHUSIMU U YMEHUSAMH, HEOOXOIUMBIMU
B NOBCEHEBHON KU3HU, JUISI H3YYEHUS CMEXKHBIX €CTECTBEHHO HAYyYHBIX
JUCITUIUTMH Ha 0230BOM YPOBHE U JUCITUIUIMH MPOGECcCHOHAIBHOTO 1UKIIA;

- BOCIUTAHUE CPEJCTBAMU MATEMaTUKH KYyJIbTYpPbl JMYHOCTH, MOHUMAaHUS
3HQUMMOCTH MAaTE€MAaTHKU JUIsl HAyYHO-TEXHUYECKOrOo Mporpecca, OTHOIICHUS
K MaTeMaTHUKE KaK YacTh OOIICUEIOBEYECKOW KYIbTYPHI Yepe3 3HAKOMCTBO  C
HWCTOPUEN pA3BUTHS MATEMaTUKH, 3BOJIOLMEH MATEMAaTUYECKUX UJICH.
OcHoOBHbBIE 321244 OCBOEHUS TN CIUIJINHBI:

- cHCTeMaTu3alus CBEACHUN O 4uCliax, U3yYEeHHUE HOBBIX BHUJOB
YHCJIOBBIX BBIPAXKEHUN U (DOPMYJIT; COBEPIICHCTBOBAHUE MPAKTHUECKUX HABBIKOB
Y BBIYUCIIUTEIBHON KYJIbTYpPbl, PACIIMPEHHE W COBEPUICHCTBOBAHUE
anredpanyecKkoro arrmapara, cOpMHUPOBAHHOTO B OCHOBHOM IIIKOJIE, €TO
MPUMEHEHHUE K PEHICHUIO MAaTEMATHUYECKUX U HEMAaTeMaTUYECKUX 3a/1ay;

- pacImMpeHHe W CHCTeMAaTHh3alus OOIUX CBeIEeHUH O QYHKIUIX,
MOMOJIHEHUE KJlacca M3ydaeMbiX (DYHKIUN, WUIIOCTpalus LIUPOTHI
npuMeHeHus: (QYHKIUN I ONHMCAaHUS W M3Y4YEHUs peajbHBIX
3aBUCHUMOCTEH;

- HW3y4Y€HUE CBOWCTB MPOCTPAHCTBEHHBIX TeJ, (OPMUPOBAHUE yMEHUS
MIPUMEHSITh OJIYYEHHBIE 3HAHUS JISl PEIICHUS TPAKTUYECKUX 3a/1a4;

- pa3BUTHE TPEACTABIECHUA O BEPOATHOCTHO-CTATUCTHUUECKUX
3aKOHOMEPHOCTSIX B OKPY’KaIOIIEM MHUPE, COBEPIICHCTBOBAHUE
MHTEJJIEKTYalIbHBIX M PEYEBBIX YMEHHUH MyTeM OO0OTallleHHs
MaTeMaTUYECKOrO sI3bIKa, Pa3BUTHUE JIOTUYECKOT'O MBIIIJICHNUS,

- 3HAKOMCTBO C OCHOBHBIMU HJIEIMH U METOJAMHU MAaTeMaTHYECKOTO
aHanu3a.

PesynbraTom ocBOCHUS TUCIUTITUHBEI « MaTeMaTrukay 00y4aronuMuUCs 1Mo

crienimaiabHOCTH 38.02.08 Toprosoe neno

SBJISIETCS OBJIAJICHUE OCHOBHBIM BUJIOM MPO(DHECCUOHATBLHOM IeATeTbHOCTH
(BITJI) 1 cOOTBETCTBYIOIIMMH KOMIIETEHIIUSIMU.

2. MECTO JUCIMILINHBI B CTPYKTYPE OBPA3OBATEJIBLHON
ITPOT'PAMMBbI



JucuumimHa «MaremaTtukay

HAXOOUTCSA O00A3aTeIbHOM YacTH I[HKJIA

00111e00pa3oBaTeNbHBIX JUCIMUILIUH Y4EOHOTO MIIaHa.
Hucnumunaa uzydaercs Ha 1 kypce Bo 2 cemectpe (ouHOe oOydeHue); Ha 1

Kypce

(3aouHO€ oOyueHue 6aza 9 Ki1accoB)

3. IIEPEYEHD IINTAHUPYEMBIX PE3YJIBTATOB OBYUEHUSA
O AMCHUIIVIMHE, COOTHECEHHBIX C IINTAHUPYEMbBIMH
PE3YJbTATAMHA OCBOEHUSI OGPA3OBATEJIBHOM
INPOI'PAMMBI

B pe3yJIbTaTC OCBOCHHUA OHUCLHUIIINMHBI O6yanOHlHﬁCﬂ JOJDKCH OBJIAJACTD
YMCHUAMM U 3HAHUAMMU B ICIIAX HpI/IO6peTeHI/I$I ClIacayromux KOMHCTGHHHﬁI

HaunMeHoBaHHe KOMIIETEHIIMH

I[Inanupyembie pe3yabTaThl
o0y4yeHM 10 IMCHUILIUHE,

Koax | (mianupyemble pe3yjibTaTbl OCBOCHUS
om) XapaKkTepu3yIoLue ITanbl
¢dopmupoBaHusi KOMIIETEHIIMH
OO0mme KOMIETEHUMH B o0Js1acTi 3HAHMS U IOHUMAHUS
BriOupaTh criocoObI perieHus 3ana4y (A)
OK 01 po(heCCHOHATTLHOM IS TEIIbHOCTH
MPUMEHUTENBHO K Pa3IMYHBIM KOHTEKCTaM; 3HATE:
- CBOMCTBA apu(PMETUYECKOTO KOPHS
Vcronb3oBaTh COBPEMEHHBIC CPECTBA TMOUCKA, | HaTypasIbHO CTENEHH;
aHAIN3a U MHTEPHPETALH HHPOPMALIH U - CBOMCTBA CTEIICHU C PallMOHAIBLHBIM
OK 02 MHGOPMAIMOHHBIE TEXHOJIOTUH ISt TIOKa3aTeNeM;
BBITIOJTHEHUSI 3a]1a9 TPOECCHOHATIBHON - CBOIiCTBA JT0rapu()MOB U OCHOBHOE
ACATCTBHOCTH, norapu(GMUUECKOe TOKIECTBO;
[InanupoBath U peaqu30BbIBaTh COOCTBEHHOE - OCHOBHBIE TPHIOHOMETPHUYCCKIE
npogecCuoHaIbHOE U TMYHOCTHOE pPa3BUTHE, dopmybL;
OK 03 | HpEAIPUHUMATEIBCKYIO NEATCILHOCTD B - TabJINIly POU3BOIHBIX AJIEMEHTaPHbIX
npodeccuoHaIbHOM cdepe, NCIOoIb30BaATh dyHKIMiL;
3HAHUA 110 PUHAHCOBOI rPaMOTHOCTH B - TaGIIHILY HEOMPEIeIeHHBIX
Pa3IMYHBIX )KU3HEHHBIX CUTYaLUsX; MHTETrPAJIOB;
D¢ heKTHBHO B3aUMOJICHCTBOBATh U Pa0OTATh B | - aKCHOMBI
OK 04 | KOJUICKTHBC X KOMAHJC; CTEPEOMETPUHU, OCHOBHBIE MIOHATUS U
YMETh IPUMEHSAThH UX TPU
OcyniecTBIATh YCTHYIO U IMCBMEHHYIO PCIICHHUHN 3a/1ad.
KOMMYHHKAIINIO Ha TOCYAapCTBEHHOM SI3bIKE
Poccuiickoii denepanuu ¢ yuetom
0COOEHHOCTEH COIMAIBHOTO U KYJIBTYPHOTO
KOHTEKCTA; YMETh: 5
OK 05 BBITIOJTHATH apUPMETUICCKHIE ACUCTBUS

C YUCIIaMH;
-HaXxOJHTh 3HAYCHUS KOPHSI, CTCTICHH,
aorapudma;

-pemaTh ypaBHEHUS IMOKa3aTelbHbIE,
JorapupmMuyecKue,
TPUTOHOMETPUYECKHE;




-pelaTh HepaBeHCTBA MOKA3aTEeNbHBIE,
norapuMUUIECKHE;

-HaXxOJUTh MPOU3BOIHYIO;
-IIPUMEHSATH TIPOU3BOIHYIO K
HCCIIEIOBAaHHIO (DYHKIIUH;

-BBIYHCITUTH UHTETPAJIBI,

-HaXxOJHUTh 00BEMBI TEJI U X
COCTABIISFOIITAX

4. OBBEM JJUCHUIIJIMHBI B BAUETHBIX EJJMHUIIAX C
YKA3ZAHHUEM KOJTMYECTBA YACOB, BBI/IEJIEHHBIX HA
KOHTAKTHYIO PABOTY OBYUYAIOIIUXCS C
IPENIOJABATEJIEM (IIO BUJIAM YUEBHBIX 3AHATUI) U HA
CAMOCTOATEJIBHYIO PABOTY OBYYAIOLIIUXCA

OO0mast Tpy10€MKOCTh JUCHUIUIUHBI cOCTaBisgeT 212 vyaca

4.1. O0bemM JUCUMIIMHBI U BUAbI y4eOHOM padoThI:

4.1.1. Ouynas popma o0y4eHus:

CEMECTP -2, BUJ OTYETHOCTU — 3a4YET C OLICHKOU

. O6beMm O6bem
Bun yueGHoii padoThl
4acoB 4acoB
BCETO 1 kypc
1 cemectp
OO0mas Tpy10eMKOCTh IMCUMILINHBI 212 212
Oobs3aTesibHas yueOHas HATPYy3Ka (Bcero) 212 212
B TOM YHUCJIE:
Jlexmu (JI) 120 120
[Ipaktuueckue 3anstus (113) 92 92
JlabopaTtopusie pabots (JIP)
CamocrosiTeibHas1 padoTa:
Kypcogoii npoekt (KII) - -
Kypcogas pabora (KP) - -
PacuetHo-rpaduueckas padora (PI'P) - -
Pedepar (P) - -
Occe (D) - -
KonTponbnas pabota -
CaMoCTOsITEIbHOE U3yUEHHE Pa3/IeIoB
Popma KOHTPOJIS : 3a4€T C OLEHKOM 2 2

4.1.2. 3aounas ¢gopma o0OyueHus:

1 Kypc - BUJ OTYETHOCTHU — 3a4ET C OLEHKOU
(6a3a 9 xmaccoB).

Buj yueoHoii padoThl O6bem yacoB O6bem yacoB
BCETO 1 kypc
0a3a 9 Ki1accoB
Oo01mast Tpy10eMKOCTb TUCIHILIHHbBI 212 212




Oobs3aTesibHAsA y4eOHAss HATPY3Ka (Bcero) 24 24

B TOM YHCJIC:

Jlexumu (JI) 16 16

[TpakTiueckue 3anstus (113) 8 8

JlabopaTtopusie pabots (JIP) - -

CamocrosiTesibHas1 padora: 188 188

Kypcogoit mpoekt (KII) - -

Kypcogas pabora (KP) - -

Pacuetno-rpaduueckas padota (PI'P) - -

Pedepar (P) - -

Occe (9) - -

KonTponbHas pabota

CamocTosiTelIbHOE H3YUYeHHE Pa3/IesioB

dopma KOHTPOJIS: 3a4€T C OLICHKOM

5. COJIEP)KAHUE YYEBHOU JJUCLIUITJINHEI

5.1. ConepxkaHue TMCUUILIMHBI, CTPYKTYPHMPOBAaHHOE 110 TEMAaM €
yYKa3aHHEM OTBEJIE€HHOI0 HA HUX KOJMY€eCTBA YacOB
U BU/J0B Y4eOHBIX 3aHATHIA:
5.1.1 Ounas ¢popma o0yueHus:

HaumenoBanue pasgenos Conep:xanue yue0HOro MaTepuaJia, JabopaTopHbie padoThl U O0bem
AUCHHILUIAHBI H TeM NMPaKTHYeCKHe 3aHATHS, CAMOCTONTeJILHasi padoTa 4acoB
odyuarommxcsi, KypcoBasi padot (IpoeKT) (eciu
npeoycmMompenni)

1 2 3
Martematukas: ajareopa, 212 (120 2\
HAYaJI0 MAaTEeMaTH4YeCKOT0 92 np)
aHAJIN3a, TeoMeTpHst
HauMeHnoBaHue Coaep:xanue yueOHOro MaTepuaia

Pa3aesioB M TeM

Tema 1.1 Llenb 1 33724 MAaTEMATUKU ITPU OCBOEHUU CIIEIMAIIBHOCTH.
Yucna u BEIYUCICHUS 2
JeticTBus ¢ anredpandecKuMy APOOSIMH, CTEIEHIMH, (POPMYJIBI
COKPAIIEHHOTO YMHOXEHHS

Ilens u 3agaum
MaTEeMaTUKH TTPH OCBOCHUHT

creryaibHoCcTH. Yucna u

HpaKTI/I‘IeCKoe 3aHATUC
BBIYUMCJICHHUA

JetlicTBus ¢ anredpandecKuMu ApoOSMH, CTEHEHIMH, (OPMYJIbI 2
COKPAIIEHHOT0 YMHOXEHHUsI

IIpocThie MPOIEHTHI, CIIOCOOB! BEIYHCICHHUI

Tewma 1.2. IIporieHTHBIC 2
AnreOpanvecKue BRIPAKCHHS
BBIYUCIICHUS
P S — [pakTrueckoe 3aHsTHE
P Brrunciienue mporenToB, anredpandeckue BHPaKeHIs 2
BBIPAXKECHHUS
Tema 1.3. mpouenTtHsle | [IpomieHTHBIE BEIYUCIIEHHUS B MPO(ECCHOHATHHBIX 3a/[a4ax.
BBIYHCIICHUS B Pewienune ypaBHeHMsI ¢ OHON HEU3BECTHOM. 2
po(eCCHOHANBHBIX Pemenne cucrem nByX ypaBHEHHH C ABYMS HEM3BECTHBIMHU
3agayax. JIunennoie [IpakTHueckoe 3aHsTHE
ypaBHeHus. CHCTEMBI Pewenue ypaBHeHMsI ¢ OTHOM HEU3BECTHOM. 2

JHUHEHHBIX ypaBHeHI/H‘/'I. Pemenue cucrem JABYX YpaBHCHUU C ABYMS HCU3BECCTHBIMU




Tewma 1.4. Pemenne 3agaq
BxonHo#l KOHTpOJIb

IIpakTHueckoe 3aHATHE

Brrancnenus u npeoOpa3oBaHUs

YpaBHeHUs 1 HepaBeHCTBA. [ eomeTpus Ha wiockoctn Crucrema
JINHEWHBIX HEPABEHCTB.

KonrposbHast pabora

Tema 2.1. oOCHOBHEIE
MOHSITHUS CTEPEOMETPUH

[Ipeamer cTepeoMeTpuH . OCHOBHBIE TIOHSATHS
AKCHOMBI CTEpEOMETPUH
OCHOBHBIE POCTPAHCTBEHHBIE (DUTYPbI

[IpakTHueckoe 3aHsATHE
AKCHOMBI CTEPEOMETPUH
OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPHI

Tema 2.2. [TapaniensHOCTh
MPSIMBIX, IPSAMOM U
IUIOCKOCTH, MIIOCKOCTEH

[MapannensHOCTE PsAMON U IIOCKOCTH. ONpeaencHue, IpU3HaK.
CBoiicTBa

[IpakTuueckoe 3andrue
CBoiicTBa 00BEeMHEIX QUTYP
ITocTpoenue ceueHuii

Tema 2.3.
[lepnenaAuKyIIpHOCTD
IPSIMBIX, IPIMOU U
IUIOCKOCTH, TNIOCKOCTEHN

[epneHIMKYASAPHOCTD MPSIMBIX,
[IPU3HAK NEePIEHANKYIJIIPHOCTHU IIJIOCKOCTEH

Ilpakmuueckue 3anamus:
[Tpu3Hak neprneHaAnKyISIPHOCTH MIOCKOCTEN
MPU3HAK MEPICHAUKYISIPHOCTH MPSIMOM U TJIOCKOCTH

Tewma 2.4. Ilepnenauxysip
1 HaKJIOHHAA
Teopema o Tpex
HEepHIEeHIUKYIISIpax

[Tepnenaukynap U HaKIOHHAS
Teopema o Tpex nepHeHAUKyIsIpax. Yo MeXIy
IJIOCKOCTSIMH

Hpaxmuueckoe 3anamue
Teopema o Tpex NepHeHIUKYISIpax. Yol MEKILY
IJIOCKOCTSIMH

Tewma 2.5. KoopauHats! u
BEKTOPHI B IPOCTPAHCTBE

JlexapTOBbI KOOPAMHATHI B IPOCTPAaHCTBE. BekTOpHI B
MIPOCTPAHCTBE

Ilpakmuueckoe 3anamue
CrnoxeHune 1 BEIYUTaHUE BeKTOpOoB. [IpocTeiimme 3agayun B
KOOpAHMHATAX

Tema 2.6.
IIpsiMbIE U MIIIOCKOCTHU B
MIPaKTUYECKUX 3a7a4ax

Bzaumuoe PACIIOJIOKEHUE NPAMBIX B IPOCTPAHCTBE
HapaJ'IJ'IGJ'ILHOCTL HpHMOﬁ U IIJIOCKOCTHU

Ilpakmuueckoe 3auamue
Pelenne npakTuko- OpMEHTUPOBAHHBIX 33a4

Tewma 2.7. Pentenne 3amau.
[IpsimMBbIE U MIIOCKOCTH,
KOOPJIMHATHI U BEKTOPHI B
MPOCTPAHCTBE

Hpakmuqecxoe 3aHAmue

Pemenne 3amau.

IIpsiMbIE U IJIOCKOCTH, KOOPAMHATHI U BEKTOPHI B
MPOCTPAaHCTBE

Tema 2.8. Ctemnens ¢

CrereHs ¢ paMOHAJIbHBIM MOKA3aTCJICM. CBOMCTBO CTEICHU.

palOHAIBHBIM
MmoKasaresieM
Tema 2.9. Ctenens ¢ CreneHb ¢ JeCTBUTENBHBIM MTOKA3aTEIIEM.
JEeHCTBUTEIBHBIM Ipakmuueckoe 3ansamue
MOKa3aTeIEM. «IIpumMeHEeHNN CBOWCTB apu(METHUECKOTO KOPHS M CTCIICHU
C ICUCTBUTEJbHBIM OKA3aTEIEM)
Pa311e.11 3 Crenenu u KOpPHM. CTel'le]-l]-[aﬂ, nmoxKasarteJibHasi 1

Jorapupmuyeckas pyHkuus

Copep:xanue

Tewma 3.1. Crenennas
(GyHKLUS ee CBOMCTBA.
IIpeobpazoBanus
BBIPAKECHUN C KOPHSMM I1-

IIoHsTHE KOpPHS M-CTENEHU U3 IEUCTBUTEIBHOTO YKCIa
CreneHHas (QyHKITHS, TOKA3aTeIb CTEIIEHH YETHOE W HEUCTHOE
HATypaJIbHOE YHUCJIO..




CTCIICHU

Hpaxmuuecxoe 3anamue
TlokazaTenpb cTeneHu MOJ0KUTEIBHOE 1 OTpUIATCIBHOC YHCIIO

Tema 3.2 cBo¥icTBa
CTETIeHH C paIliOHATbHBIM
U IEUCTBUTEILHBIM

TlonsTre crenenu ¢ PpaluOHAJIbHBIM IMOKAa3aTCJICM

Hpakmuueckoe 3anamue
Crenennble GpyHKIMU, X cBOWCTBA U rpaduku. CTeneHs ¢
palOHATIBHBIM ITOKa3aTeIeM

MmoKasaresemM
HppanvonansHble ypaBHEHHA. MeTOIbl pellieHust
Tema 3.3.
Wppanmonansuble Ilpaxmuueckue 3anamus
YpaBHEHHUS Mertox BO3BEICHHSI B HATYPAJIbHYIO CTETICHb 00CUX YacTen

ypaBHEHUS.

Tewma 3.4. [lokazaTenbHas
(byHKIHS, ee CBOWCTBA
IToxa3arenbHble ypaBHEHUS U
HEpPaBEeHCTBA

[oka3zaTenpHas (YHKINS, CTENICHD C IPOU3BOIBHBIM
JIEHCTBUTEIBLHBIM ITOKA3aTEIEM, CBOMCTBA MOKa3aTEIbHOM
¢ysknuu. [Ipeobpa3zoBaHue MOKa3aTENLHBIX BRIPAKCHUI.
CBoiicTBa OKa3aTENbHON (QYHKITNH

Ilpakmuueckue 3anamus

[oxa3zaTenpHas (YHKINS, CTENCHD C IIPOU3BOIBHBIM
JIeHCTBUTENbHBIM NOKa3zaresem, [loka3arenbHoe ypaBHEHUE.
Merton ypaBHUBaHUs Noka3aTeneid. MeTos BBeleHUsI HOBOU
IIEPEMEHHOM. MeTo bl pellleHUs I0Ka3aTeNbHbIX HEPABEHCTB.

Tema 3.5. Jlorapudm gucna
CsoiicTBa jorapumMoB

Jlorapugm yucia, cBolicTBa Jiorapudma, jorapupmMupoBaHue

Ilpakmuueckue 3auamusn
CgoiicTa norapu(MoB, Jorapudm Mpon3BeACHUS, JOTapHPM
YaCTHOTO, JIorapu(M cTerneHu

Tema 3.6. Jlorapudmudeckas
(yHKIMSL, ee CBOICTBA
rpaduxk. Jlorapudmuueckue
ypaBHEHHS U HEPABEHCTBA.

Jlorapudmudeckas Gynkuus. CBolicTBa 1 rpaduk
norapupmuueckoit pynkiun Jlorapudmuueckre ypaBHeHUs U
HEepaBeHCTBA

Ilpakmuueckue 3anamusa Jlorapupmmdaeckas ynkius. CoiicTa
1 rpad¥K JorapupMIIecKor GyHKINH

Jlorapupmudeckoe ypaBHeHHE. MeTObI

pemenus Jlorapudgmuposanue. [ToreHunpoBanue.
Jlorapudmudeckoe HEpaBEHCTBO

Tema 3.7. Jlorapudmer B
[PUPOJE U TEXHUKE

[Tpumenenue norapudma. JlorapudmMuueckas ciupaib B IPHPOAE

IlpakTHYecKkue 3aHATHUS
Jlorapudmuueckas cnupaib B npupojae. Ee Mmaremarnyeckue
CBOIICTBa

Tewma 3.8. Pemenue 3agau
CrerneHHas, MoKazaTeIbHas U
norapupmudeckas GpyHKuus

IIpakTHYeckue 3aHATHA
Pemenne 3amau
CreneHHasi, MOKa3aTeIbHAS U IorapudMUIecKas GyHKIUS

KonrposbHasi pabora

OCHOBBI TPUTIOHOMETPUHU Tpnr0HOMeTpnqec1me YpaBHEHUSA U

Paznen 4

8 (NI
Tema 4.1. Paguannas mepa yrna. @yHKIMs YHCIOBOTO apryMeHTa.
Tpuronomerpuyeckne OmnpeneneHus: TPHTOHOMETPUYECKUX (PYHKINI

(DYHKIMH TIPON3BOJIBHOTO
yria, 4ucnia

IIpakTHyeckue 3aHATHSA
3HaKU TPUTOHOMETPUYECKHUX (PyHKLHI

Tema 4.2.0OcHOBHBIE

OCHOBHBIE TPUTOHOMETPHUECKUE TOKIECCTBA
[IpeoOpa3oBaHUs TPUTOHOMETPHUYECKIX BBIPAKECHHNA

TPUTOHOMETPUIECCKHE
IIpakTHyeckue 3aHATHSA
TOXJIECTBA
OCHOBHBIE TPUTOHOMETPHUYECKHE TOXKIECTBA
[IpeoOpa3oBaHMs TPUTOHOMETPUYECKUX BBIPAKEHHIH
Tema4.3. CBoiicTBa U rpa Ky TPUTOHOMETPUICCKUX (DYHKIINH
Tpuronomerpudaeckue IIpakTHyecKkoe 3aHATHE




(OYHKIIMH UX CBOMCTBA U

ITocTpoenue u npeodpazoBaHus TpadUKOB TPUTOHOMETPUIECKUX
GbyHKIMN

Tema4.4. O6parHble

OO0paTHbIe TPUTOHOMETPUYECKHE (PYHKIINU X CBOMCTBA U
rpaduku

TPUTOHOMETPHYECKHE
Ipaxmuueckoe 3anamue
GbyHKIMN .
OOpatHble TpUroHoMeTpuyeckrue QyHKIMHM UX CBOMCTBA U rpadHKH
TpuroHoMeTpHYeCcKHe YpaBHEHNUS U HEPaBEHCTBA.
Tema4.5. Cr1oco0bI penieHus TPUTOHOMETPHUYECKUX YPaBHEHUH
Tpuronomerpuueckue IIpakTHyeckoe 3aHAITHE

YpaBHCHUSA U HCPABCHCTBA

Cnoco0bl penreHust TPUrOHOMETPHUYECKUX ypaBHEHUH
[IpocTelinye TPUrOHOMETPHUECKUE HEPABEHCTBA

Tema 4.6. IIpakTHyeckoe 3aHATHE
Pemenne 3anau. OcHoBel | Pemenne 3agad. OCHOBBI TPUTOHOMETPUH. TPUTOHOMETpHUYECKHE
TPUTOHOMETPHH. byHKIMN
TpuronomeTpuyeckue
byHKIIN KoHnTpoasHas padora
Paznen 5 MHOrorpaHHMKH U TeJIa BpAlleHUus!

Coaep:xanue

Tema 5.1. Ilousitue
MHororpanauka. [Ipusma.
IMupamua u ux ceyeHus

[ousiTe MHOrOrpaHHHKA, BEPUIMHBI, peOpa, TpaHu
MHororpanauka. Pazseprka. [Ipu3ma, mupamuia u ux SIEMEHTHI.
O0beM, 60KoBas MOBepxXHOCTh. OO0BeM, O0OKOBasI TOBEPXHOCTb.

IIpakTHyeckoe 3aHATHE
[pu3ma, nupamuna u ux anemenTsl. O0beM, OOKOBas
noBepxHocTh. O0beM, OOKOBasi IIOBEPXHOCTb.

Tema 5.2. IIpaBunbHbIC
MHOTOTPaHHUKH B KH3HU

[Tnomaapr MOBEPXHOCTH MHOTOTPAaHHUKOB. BrIurciieHue 311eMeHTOB
MIPOCTPAHCTBEHHBIX QUTYD

IIpakTHUeckoe 3aHATHE
Bpluncienue 31eMeHTOB MPOCTPAHCTBEHHBIX (UTyp

Tema 5.3. Tena BpaieHus.
Humuaap. Konyce, map u ux

Tena Bpamenust. Linnmmaap. Konyc, map u ux cedenus. OokoBas
NOBEpXHOCTh. Pa3zBepTka.

HpaKaneCKoe 3aHATHE

CEYCHHUS. Tena Bpamenus. Hunmuaap. Konyce, map u ux ceuenns. 6okoBas
TOBEpXHOCTh. Pa3Beprka.
OObeMbI 1 IIIOMIA/IN TTOBEPXHOCTEH Tel

Tema 5.4.

OO0beMsbI 1 IIomaan
MIOBEPXHOCTEH Tel

IIpakTHyeckoe 3aHATHE
Pewenue 3anau no temam: «IIpusmay, «IIupamuga», «Lunuaapy,
«Konycy, «Illap»

ITonsTHE O CUMMETPHUH B IPOCTPAHCTBE

Tema 5.5. N
. [IpumMepsl cHMMETpH B IpodeccHi
[Ipumepsl cummeTpuii B
IIpakTHyeckoe 3aHATHE
npodeccuu
CumMeTpHsi B IPOCTPAHCTBE
IIpakTueckoe 3aHATHE
Tema 5.6. P

Pewenue 3anau.
MHoOrorpasHuku u tena
BpallleHUst

OObEMBI U IJIOIIA U TIOBEPXHOCTH MHOTOTPAHHUKOB H TEIl
BpAaICHUS

KonTtponpHas paborta

Paznen 6

IIpousBoaHas u nepBoodpasHast GyHKIIUH

Conep:xanue

Tema 6.1. ITonsTue
MPOU3BOTHOM
IIpaBuna
T pepeHIIPOBAHIT

Onpenencuue npousoanHoit [IpaBuna quddepeHnupoBanus.
[IpousBonHas cyMMBI, TPOU3BEACHUS U YacTHOTO. [Ipon3Boanas
CIIO)KHOW (DYHKIIMH.

IIpakTHyeckoe 3aHsATHE
[Ipasuna muddepenunponanus. [IponzBonHast CymMMBl,
rpou3BeieHust U yactHoro. [IponsBoHas ClI0XKHOM QYHKIHH.

Tema 6.2. [Tonsarue o
HENPEPBIBHOCTH (PYHKITHH.
Merox uHTEpBaAJIOB

[MTonsiTue o HenpepsIBHOCTH QyHKIMU. CBOMCTBA HENTPEPHIBHOM
(hyHKIMH MeToT HHTEpBaJIOB

IIpakTHyeckoe 3aHATHE
ANTOpUTM pelIeHHs HEPaBEHCTB METOJIOM HHTEPBAIOB

[IpousBoxHast cioxHOM QyHKIUH




Yr10B0o# KOG GHUIMEHT MPSIMOI. YTOJI MEKIY MPAMON H OCBIO OX.
KacarenbHas k rpaduky GyHKIMH, FTEOMETPUUECKHI CMBICIT
TIPOU3BOJTHOM.

Tema 6.3. 'eomeTpuyeckuii T
(U3NIECKUN CMBICT
npousBogHOU. [TponsBogHast

IIpakTHYyeckoe 3aHsATHE

VYri0Bo# k03 duIMEeHT NpsAMOoii. YToi MexKay MpsSIMOH U OCBIO OX.
KacarenpHas k TpaduKy GYHKIMH, T€OMETPUIECKHH CMBICIT
IIPOU3BOJHOM. .

S N
CHOKHOM O yOROYI,

JocraTouHoe ycnoBue Bo3pacTaHue QyHKIIMU, TPOMEXYTKU
MOHOTOHHOCTH. 3HaK{ POon3BOAHOI Toukn Makcumyma. Todkn
muaumMyma. Touku skctpemyMa. Kpurnueckasi Touka

Tema 6.4. MOHOTOHHOCTH
¢byukimu. Touky IKCTpeMyMma

IIpakTHyeckoe 3aHATHE

JHocraTouHoe ycrnoBue Bo3pacTaHue QyHKINH, TIPOMEXYTKH
MOHOTOHHOCTH. 3HaKU Npou3BoAHO. Toukn MakcumyMma. Toukn
MuHHMyMa. Touku skcTpemyMa. Kputnueckas Touka

Tema 6.5. UccnenoBanme

HccnenoBanre GpyHKINU HA MOHOTOHHOCTD U ITOCTPOEHHE
rpauKoB

(HyHKIHU ¥ TOCTPOCHHE
rpaduKoB

IIpakTHyeckoe 3aHsATHE
HccnenoBanve GpyHKINU HA MOHOTOHHOCTD M ITOCTPOCHHE

rpaduKoB

HaXO)K)IeHI/Ie Hanboab11ero 1 HauMeHbIIEro 3HaYeHus (l)yHKI_[I/II/I

Tema 6.6. Haubounbiee u
HauMeHbIIIee 3HAYCHUE
GbyHKIMN

IIpakTHyeckoe 3aHATHE
Haxoxnenne Hanbonpbiero 1 HauMeHbIIIero 3Ha4eH st (QYHKIHH.
[MocTpoenue rpadukoB

Tema 6.7.
HaxoxxneHue onTUMaabHOTO
pe3ynbrara ¢ IIOMOLLBIO
[IPOU3BOJIHOM B IPAKTUYECKUX
3a/1a4ax

IIpakTHyeckoe 3aHATHE
HawuGonbliero 1 HamMeHbIero 3HaueHUs1 PYHKIUU

Tema 6.8.

Honstue IlepBooOpasznas ¢pynkunu. [IpaBuia HaAX0XKICHHAS
TIePBOOOPA3HBIX

ITepBooOpa3Has GyHKINH.
[paBuia HaxoXAECHUA
HepBoOOpasHBIX

IIpakTHuyeckoe 3aHATHE
[NpaBuia HaXOXKICHHS IEPBOOOPA3HBIX
Tabnuia 3HaueHui nepBooOpasHbIX

Tema 6.9.

3a/auu NpUBOSIINE K TOHITUIO ONPECICHHOTO UHTETpaa.
I'eomeTpuyecknii U GU3NISCKUI CMBICI ONPESIICHHOTO HHTErpaja

[Inomanb KpUBONMHEWHOM
Tpaneuuu. Popmyna
Hrerorona- JleiiOuunma.

IIpakTHyeckoe 3aHsATHE
Pemenue 3ama4 Ha NpUMEHEHNE UHTErpaia A7 BBIYACICHUS
(HU3MYECKUX BEJIMYMH U IJIOIIAASH

KonTpoabHas padora

I'naBa 7 DyeMeHTBI TCOPUHU BEPOSATHOCTH U MATEeMaTH4YeCKOM CTATUCTUKH

Tema 7.1

CoObiTre, BeposATHOCT cOOBITHS. CITOKEHHE M YMHOKEHUE
BEPOSATHOCTEU

CoObITHe, BEpOSTHOCTD
coObITHs. CrioskeHne u
YMHOEHHE BEPOSITHOCTEN

IIpakTHuyeckoe 3aHATHE
CoObITHE, BEpOSITHOCTH COOBITHS. CII0KEHUE 1 yMHOXEHHUE
BEpPOSITHOCTEN

Tema 7.2.
BepositHoCTh B

npodeccnoHABHBIX 3a1a9ax

IIpakTHyeckoe 3aHATHE
OtHOCHUTENbHAs YaCTOTa COOBITHS, CBOHCTBO €€ YCTOWINBOCTH

Jud 3auer

5.2.

Conepxxkanue TMCUMILIMHBI, CTPYKTYPHMPOBAHHOE 110 TEMaM €

YKa3aHu€M OTBECJICHHOI'0O HA HUX KOJIMYIECTBA YaCo0B




U BU/IOB Y4eOHbIX 3aHSTHIA:
5.2.1 3aounas ¢popma o0yueHus:

HaumeHnoBaHue pa3ae/ioB
JUCHHUILIMHBI U TeM

Copep:xanue yuedOHOT0 MaTepuaJa,
JIaGopaTopHble padoThl U MPAKTHYECKHE
3aHATHS, CAMOCTOSITeJIbHAsI padoTa

00y4JaoIuxcs, KypcoBasi padoT (poeKT) (eciu

O0BeM yacoB

npedycmMompeHvl)
1 2 3
MaremaTuka. aaredpa,
HAYaJ10 MATEMATHYECKOTr0 212
aHaJIn3a, reoMeTpusi
Copep:xanue
1 | Lens 1 3a1a4n MaTeMaTUKH [TPH
Temal.l. Lems i 3a724m OCBOEHHUH ClielMalbHOCTH. Hncna u )
MATEMaTHKH TPH OCBOCHHH BBIYUCIICHHUS. YTIPOIICHHE BBIPAKESHHH.
crienMasbHoCTH. Yncia u DJICMCHTAPHBIC (YHKIINH. ~
2 | PemeHne cucrem IByX ypaBHEHHH ¢ IByMs
BBIYUCIICHUS
HEU3BeCTHLIMH PelieHue cucrem ABYX 2
YpaBHEHHH C JBYMsI HEHM3BECTHBIMU
3 | Lenble u pauuoHaIbHbIC YUCIA.
JeiicTBuTenbHBIC YUCTa. Apa(MeTHIeCKuit 2
. KOpEHb HATYpaJIbHOM CTEHCHU
Tema 2.1. JleicTBUTEIbLHBIC 4 | Hpaxmunecxoe sanamue
uucia «IIpumeHeHnn CBOUCTB )
apuPpMETHIECKOTO KOPHS U CTETICHH C
JEUCTBUTEIIFHBIM ITOKA3aTEIIEM))
Tema 3.1. Crenennas 5 | Crenennas (yHKIMS, TOKa3aTeNb CTENIEHU )
N YETHOE M HEYETHOE HATypalIbHOE YHCIIO..
(hyHKIHS ee CBOWCTBA 1
6 | Ilpakmuueckoe 3ansamue
rpaguk [Moka3aTenb CTENEHN IOJOKUTEIBHOE U 2
OTPHULIATENILHOE YKCIIO
7 | Iloka3zarenbHast GyHKIHSI, CTETIEHb C
MIPOU3BOJIEHBIM ICHCTBUTEIbHBIM 4
MoKa3aTeJieM, CBOMCTBA MOKa3aTeIbHON
Tema 4.1. ITokazaTenbpHas ¢Gbysknmu, rpaduk QYHKIHMH, SKCIIOHEHTA
(byHKLus, ee CBOHCTBA U 8 | IIpakmuueckue 3ansamus 2
rpaduk [oxa3zaTenpHast QyHKIHA, CTETICHD C
MIPOU3BOJIEHBIM ICHCTBUTEIbHBIM
TIOKa3aTeJieM, CBOMCTBA MOKa3aTeIbHON
¢yHkIWH, rpadK QyHKIUH, SKCIIOHEHTA
Tema 5.1. Jlorapudmer 9 | Jlorapudm, ocHOoBaHue Jorapudma, 4
CaoiicTBa jJorapumMoB sorapuMupoBaHre
10 | IpakTH4eckoe 3aHATHE
Jlorapugm, ocHOBaHHME Jorapudma, 2

Jorapu(pMUpOBaHUE

CamocTosiTe/IbHOE H3YYEeHHE PAa3/IeJIOB H TEM

2 | CrangaptHbiii Bug uncna. [lono6nsie wieHsl. @opMyIIbl
Tema 1.2. Anrebpanueckue sap ® JIO® PMY.
COKpAIIIEHHOTO YMHOXEHUsI. J{efcTBUs ¢ anreOpandecKuMu
BBIPAXKCHUS
JapoosiMu
Tema 1.3. JIluneitusie 3 | Pemienue ypaBHEHUS C OJJHONM HEU3BECTHOM..
YpaBHEHHUSL. CucremMsbl Pemenne cucrem ABYX ypaBHeHI/IfI C IBYMS HEU3BECTHBIMU
JIMHEHHBIX YPAaBHEHUH.
Tema 1.4. JIuneiinoie 4 | Jlunetinsie HepaBeHcTBa. CricTeMa TMHEHHBIX HEPAaBEHCTB.
HEPABEHCTBA
o 5 | Aprymenr, nuHeitHas Gynkuus. ['paduk muHeiHOH QyHKINH.
Tema 1.5.JIuneitnas
(hyHKIIS
6 | Apudmernueckuil kBagpaTHbIH KopeHb. CBOMCTBA KOPHSI.




Tema 1.6. KBagparusie

KBanpaTHbiii KOpeHb U3 HEOTpULIATENIBHOTO uncia. Mckimouenue

KOPHU WPpalMOHATIBHOCTH U3 3HAMEHATEIISI.

Tema 1.7. Knaaparmsre 8 | Ksagparnoe ypaBuenue. [IpuBeeHHOE KBapaTHOE ypaBHEHHUE.
o ®dopmyIbl KOpHEH KBaJIpaTHOTO ypaBHEHHs. KBajgpaTHsie
YpPaBHEHHs U HEPABEHCTBA
HepaBeHCTBA
Tema 1.8. ColicTBa u 9 | O6nacts onpeneneHus GYHKIIMN, MHOKECTBO 3HAUCHH.
rpaduky QyHKIMI UetHOCTh HEUETHOCTH. Bo3pacranue u yOsIBaHUeE.
10 | YucnoBast mociuenoBaTeIbHOCTE. ApupMeTndeckas u

Tema 1.9. IIporpeccuu u
CJIOKHBIC MMPOUCHTHL

TeoOMETpUICCKas ocCJI€A0BATCIbHOCTb

Hpakmuuecmte 3anamusn.

11

1) YucnoBele OyKBEeHHBIEC BEIpaKECHUS. Y IPOIICHHUE
BBIPAKEHUH .
2) Ypasaenwms. CucteMbl ypaBHeHmid. HepaBeHCTBA.

Pazaen 2

JeiicTBUTEIbHBIE YHCIA

Conep:xanue

Tema 2.1. [leficTBUTENBHBIC

1

Ilenbie n paunoHanbHble yncia. JedCcTBUTENbHBIE YUCHA.
Apudmernueckuii KOpeHb HATYPAJILHOM CTEleHN

yucia 2 | IIpakmuueckoe 3auamue
JlelicTBUTENIbHBIC YHCHTA
Tema 2.2. 3 beckoHeuHast necsaTUUHAs MEPUOINIECKast IpoOh
4 | Ilpaxmuueckoe 3anamue
WppaunoHansHbIe YuCiia "
ppanyoHAIBHBIE YHCITA
Tema 2.3.beckoneuno 5 | F'eomerpuueckas nporpeccus. beckoHEUHO yOBIBarOIas
yObIBaroIIast reoMeTpuyecKas mporpeccus. 3HaMeHaTeNnb IPOrPeCcCUu.
reoMeTpHYeCKast DopMmyia cyMMbl 6ECKOHEUHO yOBIBaIOLIEH POrpeccun
porpeccust
Tema 2.4. 6 | Apudmernyeckuii KopeHb HaTypajbHOU creneHu. KBaaparHblii
o kopeHb. KyOnueckuii kopeHb. M3BneyeHus: KOpHs H- CTENECHU.
Apudmernueckuii KOpeHb 7
N [pakmuueckoe 3anamue
HATypaJIbHOM CTCNCHH CBoiicTBa apu()METHYECKOr0 KOPHS HATYPaJIbHOW CTEICHU
Tema 2.5. Crenens ¢ 8 CreneHb ¢ paloOHATBHBIM 1ToKa3aTesieM. CBOMCTBO CTEICHH.
panoHaIbHBIM
IOKa3aTelIeM
Tewma 2.6. CtenieHb ¢ 9 | Crenenp ¢ AeHCTBUTEIHLHBIM MTOKAa3aTeIEM.
JIEUCTBUTEIBHBIM 10 | IIpakmuueckoe 3anamue
MOKa3aTeJEM. «IlpumeHeHnH CBONCTB apu(pMETHICCKOTO KOPHS U
CTETIeHU C JIEUCTBUTEIbHBIM MTOKA3aTEIEM»
Pa3znen 3 Crenennasi pyHKums

Conep:xanue

Tema 3.1. Crentennasa

1

CrenieHHas QpyHKIHS, TOKAa3aTeNb CTEIICHN YETHOE M HEYETHOE
HaTypalbHOE YHCIIO..

(hyHKIHS ee CBOWCTBA U 2 | Ilpakmuueckoe 3anamue
rpaduk [Toka3arenb CTENEHH IONOKUTEIBHOE U OTPUIATEIHHOE YHUCIIO
3 | CpoiicTBa cTeneHHOW (GYHKIUH MPU Pa3THYHBIX
IOKAa3aTeNsAX CTENEHH.
4 | Monoronsble ¢pyHKIMH. OOpaTtuMble GYHKIMH, 0OpaTHas
(byHKUUS, CIOXHBIC QYHKINH. BHYTPCHHSIS 1 BHEIIHSIS
Tema 3.2 Bzaumuo (yHKupy.
obpatHbie QyHKITHH 5 | IlIpakmuueckoe 3anamue
HpoOHo-nuneitHas ¢pyHkiys. COBUr BIOJIb
KOOpDAMHATHBIX ocell. BriieneHue 1enon yactu
6 | PaBHOCWIBHOCTD ypaBHEeHHI 1 HepaBeHCTB. [IpeoOpazoBanmit
Tema 3.3. PaBHOCHIIBHBIE YPABHCHHI H HCPABCHCTB.
7 | Ilpakmuueckue 3anamusn
YPaBHCHUA 1 HCPABCHCTBA [IpoBepka kopHeit. O0IIIIe METOBI pEIICHU YpaBHEHIHA U
HEPaBEHCTB U CHCTEM.
Tewma 3.4. 8 | MppannonanapHble YPaBHEHUSI.
HppauroHanbHele 9 | Meton Bo3BelieHHsI B HATYPAIIbHYIO CTENIEHb O0CHX YacTeit

YpaBHEHHUS

YpaBHEHHUSL.




10 | Ilpakmuueckue 3anamusn
[TocTopoHHME KOPHU B HPPAIMOHATIBHOM YPaBHEHUHU

Tewma 3.5 ppauuoHanbHble
HepaBeHCTBA CHCTEMBI
HppalMOHaTbHBIX
HEpPaBEHCTB

11 | MppanuoHanbHble HEpaBEHCTBA M CHCTEMbI HEPABEHCTB
Mertox BO3BeZeHNS B HATYPAIBHYIO CTETIEHb 00ENX JacTei
ypaBHeHus1. [TocTopoHHHE KOpHH.

12 | IIpakmuueckue 3anamus

CucremMbl UppaMOHAFHBIX HEPaBEHCTB. MeTox
BO3BE/ICHHS B HATYPAJILHYIO CTEIICHb 00enX YacTei
ypaBHeHUs. IlocTOpOHHKE KOpHH.

13 | Hpaxmuueckue sanamua VipparmmoHanbHbIC YpaBHEHUS.
MeTton Bo3BeieHNS B HATYPAIBHYIO CTETIEHb 00EMX YacTei
YPaBHEHMUS..

IIpaxkmuueckue 3anamusn
14 | TlocTopoHHME KOpHHU. MppanoHanbHble HEPaBEHCTBA U
CHCTEMBI

15 | IIpakmuueckue 3anamusn
[IprmeHeHne CBOMCTB CTENEHHON (DYHKIMHU TIPH PA3THIHBIX
MIOKa3aTelsix

Paznen 4

IToka3zarenbHas GPyHKIUSA

Coaep:xanue

Tema 4.1. IlokasarenbHas

1 | INokazaTenpHast QyHKIHS, CTENEHb C IPON3BOJIBHBIM
JICHCTBUTEIBLHBIM MOKa3aTeJIeM, CBOMCTBA MOKa3aTEIbHOM
¢dynkiwH, rpaduk QyHKINH, SKCIIOHEHTA

(dyHKIMsL, ee CBOMCTBA U
rpadux

2 | Ilpakmuueckue 3anuamus

[MokazaTesnpHast QyHKIUS, CTENEHb C TPOU3BOIbHBIM
JICWCTBUTEILHBIM MIOKA3aTeIeM, CBOUCTBA MOKA3aTENbHON
dyHKIIMY, rpaduK QYHKITHMH, SKCITOHSHTA

Tema 4.2. IIpeoOpazoBanue
ITOKA3aTeJIbHBIX BBIPAKCHHUN

3 | IIpeoOpa3oBaHue MOKA3aTENBHBIX BhIpaxeHui. CBOHCTBA
MOKa3aTeIbHON QYHKIIHY.

4 | TlokazarenpHO€ ypaBHeHHE. MeTO/ YpaBHUBAHMS IOKA3aTeNeH.

5 IlokazarenpHOe ypaBHEHUE. MeTon BBEIEHUS HOBOM
MIEPEMEHHOM.

Tema 4.3. ITokazaTenbHbIE
YpaBHEHHsI HEPAaBEHCTBA

6 | IIpakmuueckue 3anamusn
IToxa3arenbHble HepaBeHCTBAa. MeTOIbI pelIeHUs
MOKa3aTeIbHbIX HEPABEHCTB.

7 | Ilpakmuueckue 3anamue
Pemenne cucteM noka3aTelbHbIX YpaBHEHUH 1 HEPABEHCTB

9 | IIpakmuueckue 3anamusn
ITpoBepounas padora o Teme «IlokazarenbHas QyHKIHD)

Pasznen 5

Jorapupmuyeckas pyHKuus

Conep:xanue

1 | Jlorapudm, ocHOBaHHE JIoraprdma, JorapugMIUpOBaHIE

Tema 5.1. Jlorapudmet
CsaoiicTBa orapudmoB

2 | Ilpakmuueckue 3auamus
CBoiicTBa JIorapuMoB, JTorapupM NpOoN3BeACHHS, JIorapudm
YacTHOTO, JIOTapH(M CTEIICHH

Tema 5.2. [lecsiTuunbie U
HATYPaJIbHBIC JTOTapUPMbI

3 | HdecsatuuHble U HaTypajbHbIe Jorapudmsl, popmya nepexona
oT JlorapudMa 1o 0JHOro OCHOBaHHS K JIoTapr(pMy IO JPyroro
OCHOBAHHUIO.

Tema 5.3 Jlorapudmudeckas
(hyHKIHA, ee CBOMCTBA H

4 | Jlorapupmudeckas ¢pynkuus. CBoicTBa 1 rpaduk
sorapupmMudeckoil PyYHKIUU

rpadux

5 | IIpakmuueckue 3anamusn Jlorapupmudeckas QyHKIHS.
CBoiicTBa U rpaduK jJorapupmMuieckor GyHKIMH

Tema 5.4Jlorapudmudeckue

6 | Jlorapudmudeckoe ypasHenue. [loTeHIMpoBaHue.

YpaBHEHHUS

7 | IIpakmuueckue 3anamus Jlorapupmudeckoe ypaBHEHHE.
MeTon BBeNIeHNsI HOBOM nepeMeHHoH. JlorapudmupoBaHue.

8 .HOI‘apI/I(l)MI/I‘{eCKOG HEPABCHCTBO, NOTCHIHUPOBAHUC,
PaBHOCHUJIbHBIC JIOI‘apI/I(I)MI/I‘IGCKI/Ie HCPABCHCTBA

Tewma 5.5. Jlorapudmudeckne
HEpPaBEHCTBA

11 | Ilpakmuueckue 3anamus
Jlorapugmuueckoe ypaBHeHue. MeTo1 BBEICHUS HOBOM
TepEMEHHOM.




Pasnen 6

Tpuronomerpnyeckue ypaBHeHusi 1 QYHKIIMH

Coaep:xanue

1

OYHKITUS YUCIIOBOTO apryMeHTa. Y paBHEHHE BUA COSX=4,
sinx=a

ee rpaduk

Tema 6.1. YpaBHeHue Buaa 2 | ®OyHKIMS YUCIOBOTO apryMeHTa. Y paBHEHUE BUIA tgX=a,
cosx=a, sinx=a, tgx=a ctgx=a
ctgx=a 3 | lIpakTHyecKkue 3aHATUS

YpaBHeHHE BUA COSX=a, Sinx=a, tgx=a

ctgx=a
Tema 6.2. ColicTBa QpyHKImu | 4 CBoiicTBa QYHKIIMH Y=COSX y=sinx y=tgx y=ctgx u ee rpaduk
Y=COSX y=sinX y=tgx y=ctgx u| 5 IIpakTU4eckune 3aHATHS

CBoiicTBa (h)yHKIIMM Y=COSX y=Sinx y=tgx y=ctgx u ee rpaduk

Paznen 7

MHOFOFpaHHHKI/l 1 TeJIa BpallCcHUs

Coaep:xanue

Tewma 7.1. IlougTue
MHOrorpannuka. [Ipusma.
ITupamuna

1

[oHsiTHe MHOTOrpaHHUKA, BEPLIMHbI, peOpa, TpaHu
MHoOrorpanauka. Paszseprka. Ilpu3sma, ee ocHoBanus. O0beM,
GokoBas moBepxHOCTh. [Ipu3ma, ee ocHoBaHuss. O0beM, GoKOBas
MOBEPXHOCTb.

2 | PasBeprka. ununmp, ero ocaoBanue. O6nem, OokoBas
Tema 7.2. Tena BpameHus. p 1 AP i
noBepxHOCTh. KoHyc, ero ocHoBanne. O0beM, OoKoBast
Hununap. Konyc.
TTOBEPXHOCTb.
Tema 7.3. Hlap 3 | llap u chepa. O6bpeM, OOKOBaAsE HOBEPXHOCTb.
4 | IlpakTH4Yeckoe 3aHSITHE
Pemenue 3agau no temam: «Ilpuszmay, «ITupamunay,
«Humuuapy, «Konyey, «lapy»
Paznen 8 Ilpou3BoaHAasi U ee reOMeTPUYECKHIA CMBICJI

Conep:xanue

1

UucnoBas mociea0BaTEIbHOCTD. Hpe,uen YUCJIOBOM
MOCJICA0OBATCIIBHOCTH, DJICMCHT ITOCJIICA0BATCIbHOCTHU

T'eomeTpuueckuii cMbICT

Tema 8.1. [Ipenen 2 | Ilpenen dyakmmu B Touke. HempeprIBHOCTD ()YHKIIMHU B TOUKE
MIOCJIEI0BATETLHOCTH. 3 | IlpakTHyeckoe 3aHATHE
HenpepsiBHOCTD QyHKINH IIpenen hyHKINN Ha OECKOHSUYHOCTH
4 | IlpakTYeckoe 3aHsATHE
[Mpenen ¢pynkimm B Touke. HempepbIBHOCTh (pyHKINH B TOYKE.
Ipenen dbyHKIMN Ha OECKOHEYHOCTH
Tema 8.2. [Tepssrii 5 | Hpenen ¢pynkunu B Touke. HempepsIBHOCTE (DYHKIIUHN B TOYKE.
3aMeyaTeNbHBIN Npeaen [TepBblii 3amMeydaTenbHbIN Ipeael
6 | Ilpenen ¢pynkunu B Touke. HenpeprIBHOCTH (h)YyHKITHH B TOUKE.
Ipenen ¢pyHkumm Ha GeckoHEYHOCTH. BTOpOi 3aMedaTeTbHbIH
Tema 8.3. Bropoit HpEAST
P — 7 | IIpakTHYeckoe 3aHATHE
[Mpenen ¢pyukimy B Touke. HempepbIBHOCTh (PyHKIIMH B TOUKE.
[Mpenen ¢pynkiun Ha 6eckoneuHoctu [Ipenen GpyHKInYM B TOUKE.
HenpepsiBHOCTS yHKIMHU B Touke. [Ipenen GpyHkunu Ha
06ECKOHEYHOCTH
8 | MrHoBeHHas CKOPOCTb, TPOU3BOAHAS (DYHKIIUH, TIPEIes
Tema 8.3. Onpenencuaue dhyHKIMH
MIPOU3BOIHON 9 | IpaBuna nuddepenunponanus. [IponsBoaHas CyMMBL,
IIpaBuna npou3BeAeHHst U yacTHOro. [1pon3BoHas ClioXHOW (YHKIMH.
g depeHIIPOBaHIL 10 | IpakTHyeckoe 3aHsATHE
IIpasuna muddepennuporanus. [Ipon3BonHas CyMMEI,
MpoM3BeACHHsI M yacTHOTO. [Ipon3BoHast clioxXHONW (YHKIHH.
11 | IIpousBoanas creneHHoi ¢pyHKimu. [IponsBoaHas KopHS,
Tema 8.4. [IpousBogHas MOKa3aTeJIbHOM, JTOrapu(GMUIECKO, TPUTOHOMETPUICCKUX
CTENeHHON QYHKIINU dyHKIMHA
12 | IIpakTHyeckoe 3aHsATHE
HaxoxeHue mpou3BOAHBIX
Tema 8.5. IIponsBogHast 13 | TIpousBoaHas cI0KHON (PyHKINHU
CIIOXHOW (YHKIMN 14 | YrnoBoii ko3 PUIMEHT MPIMON. YTOJI MEXIy MPSIMOH M OCBIO

ox. KacarenbHas kK rpadvky QyHKIMH, TEOMETPHUECKUN CMBICI




npousBogHON. JInddepennnan GyHKImH.

15 | IIpakTUYeckoe 3aHATHE

YrmoBoit Ko3(pPUIHEHT MPAMOI. YTOI MEXIY IPSIMON U OCBHIO
ox. KacarenbHast kK rpadyKy QyHKINHU, TEOMETPHUECKUN CMBICIT
npousBoiHON. Anddepeniman GyHKIUH.

16 | IIpousBoanas creneHHoi ¢pyHKImU. [Ipon3BoaHas KopHS,
CTETIEHH CJI0XHOTO apryMeHTa. Talnuiia mpon3BOAHBIX.
TIPOU3BOTHON [Ipasuna muddepeHnrpoBaHus

17 | IpousBomHas crenenHon ¢pyHkunu. [Ipon3BogHas KOPHS,
CTETIEHH CI0XKHOI0 aprymenTa. @opmysia A HaX0XKICHUS
TIPOM3BOJIHOM CIOKHOH (pyHKIIMH

18 | IlpakTUyeckoe 3aHSITHE
[IpoBepka yMeHuUl U TPUMEHEHUE MPOU3BOIHOM CIOXKHOM

bynKIIIN
19 | Tlposepounas padota no Teme «IIpon3BoHaM)
Pa3znen 9 IIpuMeHeHne NPOU3BOIHON K HCCICI0BAHNIO (PYHKIMH
Coaep:xkanue
1 | JocraTo4Hoe ycIOBHE BO3pacTaHHE (QYHKIIUH, IPOMEKYTKU
Tema 9.1. Bo3pacranue u MOHOTOHHOCTH. 3HaKH MPOU3BOJIHOM
yObIBaHHE (QYHKINU 2 | ITIpakTH4Yeckoe 3aHATHE

JocratouHoe ycnoBue Bo3pacTaHue (GyHKIUN, TPOMEXYTKA
MOHOTOHHOCTH. 3HaKU MPOU3BOAHOM.

3 Touku Mmakcumyma. Touku MmuHuMyMa. TOUKH 3KCTpeMyMma.
Tema 9.2. DxcTpeMyMbl Kputngeckas Touka.

GbyHKIHN 4 | IlpakTHYecKOe 3aHSITHE
Touku Makcumyma. Toukn MUHUMYMa. TOYKH 3KCTpeMyMa.
Kputnueckas Touka.

CamocTosiTe1bHasi padoTa MPH U3YYeHHH MAaTeMAaTHKH 188

3auer ¢ OlEHKOMH

212

6. Nudopmanmonnoe odecnevyeHne 00y4yeHUus1 (MmepedyeHb PEKOMEHTYeMBbIX
y4eOHbIX u31aHuii, UHTepHeT-pecypcoB, 10NMOJITHUTEIbHOMN JUTEPATYPHI)

6.1.1 OcHOBHBIC HCTOYHHUKH:

1) Anumos, 111. A. Martemaruka: anredpa U Hayaja MaTeMaTHYECKOT0 aHaIN3a, TeOMETPHSL.
Anrebpa u Hauana MaremaTuueckoro aHanusa 10-11 knacc. ba3oBrlii u yriryOi€HHBIN ypOBHHU.
OnexrponHas popma yuebHuka. : yaueonuk / FO. M. Konsirun, M. B. Tkauésa; 11I. A. AnumoB .
— Mockaa : AO "UznarensctBo "IIpocemenue”, 2022 .— 1 ¢c. — ISBN 978-5-09-099445-3 .
— URL.: https://lib.rucont.ru/efd/806175
1) Aranacss, JI. C. MaTemaTtuka: anrebpa 1 Hadajla MaTeMaTHYECKOTO aHAJIN3a, TEOMETPHSL.
I'eomerpus. 10-11 knacc. ba3oBblit ¥ yriayOnéHHbIN ypoBHH. DIeKTpoHHAs GopMa yueOHHUKA. :
yueOHuk / B. @. bytysos, C. b. Kanomues; JI. C. Atanacsn .— Mocksa : [Ipocsemienue, 2023 .
— 1 c. — URL.: https://lib.rucont.ru/efd/806176
3) Mopaxosuu, A. I'. AnreGpa 1 Hadaja MaTeMaTU4YecKoro aHanusa. bazoBelii ypoBeHs. 11
kiacc. B 2 Yactax. Yacts 1. Dnexkrponnas popma yueOHuKa. : yueOnuk / I1. B. Cemenos, JI. M.
Anekcanaposa, E. JI. Mapnaxaesa; A. I'. MopakoBud .— Mocksa : AO "U3aaTenscTBO
"IIpoceemenue", 2022 .— 1 c. — ISBN 978-5-09-099476-7 .— URL
6.1.2./lonojiHMTEIbHBIE UCTOYHUKM:

1)bynapik, I'. M. Maremaruka : yaeOHoe nocobue i cro / I'. M. Bynapik. — CaHKT-
[TerepOypr : Jlansb, 2022. — 156 c. — ISBN 978-5-8114-8283-2. — TekcT : 251eKTpOHHBIH //
Jlanb : snexTpoHHO-OMbOIMOTeuHas cuctema. — URL: https://e.lanbook.com/book/187562
2) bnunosa, C. I1. Marematuka. [IpakTukyMm JUIsl CTYI€HTOB TEXHUYECKHUX crieruanbHocTel / C.
I1. biunoBa. — 2-e u3., crep. — Cankr-IlerepOypr : Jlans, 2023. — 196 c. — ISBN 978-5-



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

507-45891-2. — TekcT : aneKkTpoHHbIH // JlaHb : anekTpoHHO-OnbauoTeunas cucrema. — URL
Hurepuer pecypeni: (LTI): https://lib.rucont.ru/lti/toolgoto=806206
https:/lib.rucont.ru/efd/806206

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

6.1.3 Ilepeyenb HHGPOPMALMOHHBIX TEXHOJIOTHH, HCIOJIb3yEeMbIX NPH
OCyLIeCTBJICHUH 00pPa30BATEJIBHOI0 IIPoLecca 10 AUCHHUIINHE:

Ne /i1

HaumenoBanue nporpaMMHOT0 00ecrieueHus

HoroBop Ne, nara,
OpraHu3anus

JIuneH3HOHHOE MPOrpaMMHOe o0ecredeHne

Microsoft Windows 7

2 Microsoft Office 2010

AxT Ha niepenauy mpas H-0005792

ot 08.06.2011 rona

3 |Kaspersky Business Space Security Russian Edition
CB000IHO pacnpocTpaHsieMoe NPOrpaMMHoOe ofecrnedeHmne
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-TEXHUYECKOM BA3HI,
HEOBXOJAUMOMU JJIsA OCYHECTBJIIEHUSA
OBPA3OBATEJIBHOTI' O ITPOLUECCA 110 JIUCIUITJINHE
Ne | HammenoBanue OcHoBHOE 000pyI0BaHUE dopma UCIOTB30BaAHUS
n/n | 000pyIOBaHHBIX
y4eOHBIX
KaOWHETOB,
nabopaTopuii u
Tp. OOBEKTOB IS
MPOBEJCHUS
y4eOHBIX
3aHATUH
1. Ayn. 263 Crnenmaju3upoBaHHasi MedeJib: KOMITJIEKT YdeOHast ay TUTOPHUS JIIS
Ka6umer yaeOHoit Mmebenu Ha 120 mocaouHBIX MECT, IPOBE/ICHHS 3aHATHIL
TpuOyHa. .
MATCMATHKH 1oy nnaeckue cpeacTBa o0ydyenusi: MynbTuMeana JICKIIHOHHOTO THIIA, SAHATHH
npoektop Epson EB-X12, yueOHO-HarmsiiHbIe CEMHMHApCKOro Tula,
rocoOwst (TaOuIIb], IIaKaThl CIIPABOYHOTO TIIAHA) IPYNIOBBIX U
[0 PA3TUYHBIM pa3zeiaM Kypca MaTeMaTHKH. WHIMBH/Ty aTbHBIX
Cnucok 11O na komnbioTepe: Microsoft Windows .
7, Microsoft Office 2010, Kaspersky Business Space KOHCYIBETallH, TCKYIIETo .
Security Russian Edition, LibreOffice 6.3.3, Adobe | KOHTPOJIA U TPOMEXKYTOYHOU
Acrobat Reader, Mozilla Firefox 83.x, Opera 72.x, aTTecTaln
Google Chrome 86.x.
2. Ayn. 272 CrnenunaJn3upoBaHHAA MedelIb: KOMILIECKT YueOHast ay TuTOpHUs 115
Ka6umer yaeOHoi Mebenn Ha 20 Moca0YHBIX MECT. IPOBENEHNUS 3aHATHI



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

MaTEMAaTUKHU

TexHuueckHe cpeacTBa 00y4eHHUs: 10CKa
MenoBasi, y4eOHO-HaTJISTHBIE TTOCOOHSI.

JIEKLIMOHHOT'O THUIIA, 3aHATHH
CEMHHAPCKOIo THIIA,
IPYIIIOBBIX U
VMHJVBHTy AJIbHBIX
KOHCYJIbTAIIUH, TEKYILETO
KOHTPOJIS ¥ TPOMEXKYTOYHON
aTTecTaluuu

Ayn. 123

Crnenuaan3upoBanHas medesib: 3am Nel: cTomsr -
46 wrT., ctynbs - 79 mr. 3an Ne2: crosnsl - 6 WT.,
CTOJI YIJI0BOM - 4 WIT., CTyJbs - 17 . 3am Ne3:
CTyJNbs -50 MIT., CTOMBI - 28 IIT.

Texnnyeckue cpeacTsa 00y4eHms : KOMIIBIOTEPHI
Ha Oa3e mporteccopa Intel oObenTMHEHHBIX B
TOKaJFHYIO CETh M MEIONIHX A0ocTyn B "MHTepHeT",
noctyn k BJ1,9b, 9K, Koncynerantllntoc, 3BC,
OOUC. 3an Nel: monurop Samsung - 21 mr.,
CHCTEMHBIN OJIOK - 2 IIT., CACTeMHBIN 010K DNS - 1
IT., CACTeMHBIH 0510k In Win - 18 wrt., npuntep HP
Lazer Jet P 2055 - 2 wt., ckanep Epson v330 - 1
mT., kKcepokc XEVOX - 1 mt. 3an Ne2: teneBuzop
Samsung - 1 mwT., MoHuTOp LG - 1 1IT., CHCTEMHBII
650k In Win - 1 mr., ckanep - 1 mr., IpoeKTop
Optoma - 1 i, skpan - 1 mr. 3am Ne3: MOHUTOPEI
Samsung - 11 mrT., MoruTOPHI LG - 2 TIT.,
crucTeMHbIH 070K In Win - 12 1mIT., CHCTEMHEIH OJI0K
- 1 wt., npunrep HP Laser Jet P2055.

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

BubnunoTeka, YUTATLHBIC 3aJT6I.
IUIsL TIPOBEACHUS
KOHCYJIbTALIUOHHBIX U
CaMOCTOSITECIbHBIX 3aHSATHI;
3aHATUA CEMUHAPCKOIo TUIIA,
VHJUBUTYJTbHBIX
KOHCYJIbTAIINI, KypCOBOTO
MIPOEKTUPOBAHUS (BBITIOTHECHUS
KypPCOBBIX padoT).

8. KOHTPOJIb M OLIEHKA PE3YJILTATOB OCBOEHMUSI
YUYEBHOW JJUCLHUATIIMHBI

KOHTpOJ'IB U OLICHKa pGSYHBTaTOB OCBOCHHA OUCIHUIIJIINHBI OCYH_ICCTBJ'IHCTCH
HpeHOI[aBaTeHeM B Hpouecce HpOBCI[eHI/ISI HpaKTI/I‘ICCKI/IX 3aHHTPII>i, BBLITTIOJTHCHU L
O6y‘{aIOIIII/IMI/IC$[ I/IH)II/IBI/I}IyaJ'IBHBIX SaﬂaHI/Iﬁ )51 TGCTHpOBaHI/IH.

Pe3yabTarsl 00yueHust
(ocBOEHHBbIE YMEHHS M 3HAHMA)

DopMBbI U METO/IbI KOHTPOJISA U OLIEeHKH
pe3yJabTATOB 00y4eHHUs

3HATh:
- CBOMCTBA apu(PMETUYECKOTO KOPHS
HaTypaJIbHOM CTEIIEHU;

- CBOWCTBA CTENEHU C PAllHOHAIBHBIM
[I0Ka3aTeNeM;

- CBOICTBA JIOrapu(PMOB U OCHOBHOE
JIOrapu(pMHUECKOE TOKIAECTBO;

- OCHOBHbIE TPUTOHOMETPUYECKHE (POPMYIIBL;
- TabJIMIly POU3BOAHBIX JIEMEHTAPHBIX

GyHKIUH;

Texymui KOHTPOIIb:

BoinonHnenue caMocTosTeabHOU paboThl.
BrinonHenue qoMalHero 3a1aHusl.
IToaroroBka K yCTHOMY OIpOCY.

[IpomeKyTOUHBIN KOHTPOJIb: 2 CEMECTP — 3a4ET
C OLICHKOM

Texymuii KOHTPOIIb:




- TabJIMIly HEOTpPEAEICHHBIX HHTEIPAJIOB; [IpoBepka 1 oLleHKa CAaMOCTOSTEIBHBIX PadoT U

- aKCHOMBI KOHCIIEKTOB I10 TEMAaM.

CTEpEOMETPUH, OCHOBHBIE TIOHATUSA M yMeTh | OLieHKa yCTHBIX U MUCHbMEHHBIX

IIPUMEHATH UX IIPU VH/IUBUAYAJIBHBIX OTBETOB 00yUYaeMbIX.

peLIeHnH 3a1a4. IIpoMexyTOUHBII KOHTPOJIb: 2 CEMECTP — 3a4ET
C OLIEHKOH

yMeTb:

-BBITIOJIHATDH apu(hMETHUECKUE IEHCTBUS C

4HCIIaMU;

-HaXOJUTh 3HAYEHUS KOPHS, CTCIICHH,

norapupma;

-pelaTh ypaBHEHUs IMOKa3aTelbHbIE,
JOTapUPMHUECKUE, TPUTOHOMETPUIECKHE;
-pelaTh HepaBeHCTBA IMOKa3aTeNbHBIE,
Jorapu(MHIECKHE;

-HaXxOJHUTh MPOU3BOHYIO;

-IPUMEHSTH MPOU3BOIHYIO K UCCIICIOBAHUIO
byHKIUY;

-BBIYHCITMTH UHTETPAIIBI,

-HaXOAUTh OOBEMBI TEJ U UX COCTABISIOIINX

DopMbI, METOJIbI KOHTPOJIS U OLIEHKU PE3YJIbTATOB 00YUEHHUS JOJIXKHBI TTO3BOJISATH
MPOBEPSATH Y 00ydaromuxcst ChGOPMUPOBAHHOCTh OOIIMX KOMIETEHIIUM,
obOecrneurBalOINX UX 3HAHUS.

[IporpamMMma coctaBieHa B COOTBETCTBUU ¢ DeniepalibHbIM roCyAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHIIAPTOM cpeqHero npodeccronanbHoro oopazoanus (PI'OC CIIO) no cnenuansHOCTH

38.02.08 Toprosoe neno

Pa3zpaboTunk

[IpenonaBaTensb nepBol KBATH(PUKAIIMOHHON KaTerOpUH M E.B. Mapuenko

noonucw )

IIporpamma oxodpena
Ha 3aCeJIaHUU MPEIMETHO-IIMKIOBOM KOMUCCUH COLUATBEHO-9KOHOMHUYECKUX U
€CTECTBEHHOHAYYHBIX JUCLHUTUIHH

npotokoil Ne 8 ot «11» mapra 2024 r.

IIpencenarens IILIK E.A. XycnyauHoBa

(noonucs) (U.0. amunus)
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