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1. MACIIOPT ITIPOI'PAMMBI YYEBHOM JAACHHUTIIINHBI
MaTtemaTuKa

1.1. O6aacTh NpUMEHEHHs POTrPaAMMBbI
[Tporpamma y4eOHOM JUCIUTUIAHBI SBISETCS YaCThI0 OCHOBHOM 00pa30BaTebHOM MTPOrpaMMEbI B

cootBercTBUU ¢ PI'OC no cnenuansHoctr CIIO 29.02.04 KoncTpyrpoBaHue, MOJETMPOBAHUE
Y TEXHOJIOTHSI IIBEUHBIX U3JEIHM

[IporpaMmma  y4eOHOW  JUCHMIUIMHBI ~ MOXET  OBITh  HWCIOJIb30BaHA  IPHU
M3YYEHUU OOLIETEXHUYECKUX U CHEeHATbHBIX AUCUUIUIMH U B MPAKTUUYECKON JESTENbHOCTH IO
puOoOpPETEHHOM CHEIMaTbHOCTH.

1.2. MecTo yueOHO# TMCUUIJIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOM NMPOrpaMMbl:

JTUCITUTIMHA SIBIISIETCS MPO(HILHON JUCHUIUIMHON 0011e00pa3oBaTebHON TOATOTOBKH H

OTHOCHUTCS K 00111€00pa30BaTeIbHOMY LIUKITY U U3y4aeTCs B IEPBOM U BO BTOPOM CEMECTpE.

1.3. Hean u 3agaum y4eOHOl JMCUMILIMHBI — TPeOOBaHUS K pe3yJbTaTaM OCBOEHHS

y4eOHOM TMCHMIINHBI
B pesynbprare ocBoeHUs yueOHOM NUCIUILIMHBI O0yUaIOIIMICS T0HDKEH YMeTh:
AJITEBPA

yYMeThb!

o BBIMIOJHATh apu(QMETHUUECKUEe JIEHCTBUS HAJ YHCIAMHU, COYeTas YCTHBIE U NMHUCHMEHHBIC
MPUEMbI; HAaXOIUTh MPHUOIMKEHHbIE 3HAYEHHS] BEJIMYUH U TOTPEHIHOCTH BBIYMCICHHIMA
(abcoroTHAS U OTHOCHTENIbHAS ); CPABHUBATH YHCIIOBBIC BBIPAKCHHS,

o HAXOJHUTh 3HAUEHUS KOPHS, CTENEHH, JIoraprudma, TPUTOHOMETPUUECKUX BBIPAKEHUN Ha
OCHOBE OIpE/IETCHHs, UCIONb3Yys MpPU HEOOXOAMMOCTH HMHCTPYMEHTAIBbHBIE CPE/ICTBA;
MOJIb30BATHCA MPUOIMKEHHON OIICHKOM IPU MPAKTUYECKUX pacyeTax;

o BBIIOJHATh IPEe0Opa30BaHUsl BBIPAKEHUH, NpUMEHsAss (QOpMysbl, CBA3aHHBIE CO
CBOICTBaMHU CTeNeHei, JorapumMoB, TPUTOHOMETPUUIECKUX (PYHKIIUA;
o HCIIOJIb30BaTh INPUOOPETEHHbIE 3HAHUS W YMEHUS B IPAKTHUECKON MESITENbHOCTH U

[IOBCEHEBHOM KU3HU:
- JUI IPAaKTHUYECKUX pacuyeToB Mo Gopmysam, BKiItodas GOpMyJibl, COJIEpKallie CTEIeHH,
panukanbl, JorapumMbl U TPUTOHOMETPUUECKHE  (YHKLUUH, HCHOIb3ys  IpH
HEO0XO0/IMMOCTH CIIPaBOYHbIE MAaTepHalIbl U MPOCTEHININE BHIYMCIUTEIbHbBIE YCTPONUCTBA.
DyHKIUHN U TPaPUKH
yMeTh:
. BBIYUCIIATH 3HaUeHHE (DYHKIMU MO 3aJaHHOMY 3HAUEHHUIO apryMEeHTa IpU pa3IuuHbIX
crioco0ax 3ajjaHus (QyHKIHH;
OTIpeieNIATh OCHOBHBIE CBOIMCTBA UHUCIIOBBIX (DYHKIUH, MILTIOCTPUPOBATh UX Ha rpadukax;
CTPOUTH TpapUKH U3YYEHHBIX (PYHKIUH, WITIOCTPUPOBATH MO IpaduKy CBOMCTBA
3JIEMEHTapHBIX (QYHKIMIA;

UCIOJIb30BaTh MOHATHE (DYHKIIMU JJIs1 OMMCAHUS M aHAJIN3a 3aBUCUMOCTEH BEIUYMH;
UCIIOJIb30BaTh TNPHOOPETEHHbIE 3HAHUS W YMEHHUS B MPAKTUYECKOM MAEITEeIbHOCTH HU
[IOBCEHEBHOM KU3HHU IS

-JIJIs1 ONIMCAHUS C OMOIIBI0 (DYHKIMN Pa3IUnYHBIX 3aBUCUMOCTEHN, MPECTABICHUS UX

rpadu4ecku, HHTEpIpeTaluu rpaduKoB.

Hayana maTeMaTH4ecKOro aHajmu3a

yMeTh:

®  HAXOJUTh NPOU3BOHBIE dJIEMEHTAPHBIX (QYHKIUH;

UCIIO0JIb30BaTh MPOU3BOHYIO JUISl U3YUYEHUsI CBOMCTB (PYHKIUI U OCTPOCHUS I'PadHKOB;

®  [IPUMEHATH MPOU3BOAHYIO /IS IPOBEJCHUS NPUOIMKEHHBIX BBIYUCICHUH, peliaTh 3a/1aun
MPUKIIATHOTO XapaKTepa Ha HaX0KJeHHE HauOOJIbIIEero 1 HAUMEHbBIIIEr0 3HAYEHHUS;

®  BBIUUCIIATH B MPOCTEHIINX CITydasx MO U 00BEMBI C UCTIOIb30BAHUEM ONPEAEICHHOTO
MHTETpaa;

® CMOJNIb30BaTh NPUOOpPETEHHbIE 3HAHUS M YMEHUS B TPAKTUYECKOW JEATEeIbHOCTH H
IIOBCETHEBHOM JKU3HU JUIA:



-pC€IICHUS MMPUKIaAHbIX 3aa4, B TOM YHCJIC CONUAJIbHO-O3KOHOMUYCCKUX U (1)I/ISI/I‘I€CKI/IX, Ha
HanOOJIbIlIee U HAUMEHBIIIEE 3HAUCHHMS Ha HaXOXKACHUA CKOPOCTU U YCKOPCHUA.

I'EOMETPUS
yMeTh:

. pacrmo3HaBaTh Ha 4YepPTEKaX M MOJEISIX MPOCTPAHCTBEHHBIE (OPMBI; COOTHOCHUTH
TpEXMEPHBIC 0OBEKTHI C UX ONMHUCAHUIMH, U300PAKEHUSIMH;

° ONUCHIBATh B3aMMHOE pACIOJIOKEHUE TPSAMBIX U TUIOCKOCTEHd B IPOCTPAHCTBE,
aApeYyMEeHMUpOB8ams C80U CYIHCOEHUSL 0O IMOM PACNONOIHCEHUU,

. aQHAJIM3UPOBATh B TMPOCTEHINIMX CIydasX B3aWMMHOE pACIOJIOKEHHE OOBEKTOB B
MIPOCTPAHCTBE;

. n300pakaTh OCHOBHBIC MHOTOTPAaHHUKH M KPYIJIbI€ TEJa; BBIMOJHATh YEPTEXKU IO
YCIJIOBHSIM 33]1a4;

. cmpoumuv npocmetiuiue ceyeHust Kyoa, npusmol, NUPAmMuobl,

. pemarh IIaHUMETPUUYECKHUE U MPOCTEHINE CTePEOMETPUUECKHE 3a/1aud Ha HaXOXKJICHHE
TEOMETPHUYSCKUX BEIMYUH (IUTHH, YIIIOB, TUIOIIA/IeH, 00hEMOB);

. HCIIOJIB30BaTh TPHU PEIICHUH CTEPEOMETPUYECCKUX 3aJlay IJITaHUMETpUYecKrue (GakThl U
METO/bI;

IIPOBOJUTE JOKAa3aTEILHBIE PACCYKIACHUA B XOA€ PELICHUA 3a1a4;

UCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS M YMEHUS B MPAKTUUYECKOM IeATEIbHOCTH U
HOBCG[{HGBHOﬁ KHU3HU OJIA:

- ISl ucclieioBaHus ( MOJETUPOBAHNSA) HECIOKHBIX MPAKTUYECKUX CUTYalMii Ha OCHOBE

M3YYEHHBIX (DOpMYI U CBOICTBa QUTYD;

- BBIYMCIIEHUS! O0BEMOB U ILJIOLIAJEH MOBEPXHOCTEN TPOCTPAHCTBEHHBIX TEJI MPU PELICHUU

MPAKTUYECKUX 3aJ]1a4, UCIIOJIb3Yys MPU HEOOXOJUMOCTU CIPABOYHUKU U BBIYUCIUTEIbHBIC

YCTPOMCTBA.

B pe3ynbraTe ocBoeHHs y4eOHOM TUCIUIUIMHBI 00YYarOIUiCs JOIKEH 3HATh:

3HAYCHHC M&TCM&TH‘ICCKOﬁ HaYKI/I JJI peIHGHI/DI 3a4a4, BO3HUKaIOIIUuX B TeOpI/II/I nu
HpaKTI/IKe; IIII/IpOTy " B TO XKC BpCMSI Ol"paHI/I'-IeHHOCTI) HpI/IMeHeHI/IH MAaTEMATHUYCCKUX
METOJIOB K aHAIIM3Y M UCCIIEIOBAHUIO MTPOLIECCOB U SBIICHUH B MPUPOJIE U OOIIECTBE;

3HAYCHHC HpaKTI/IKI/I 158 BOHpOCOB, BO3HUKAKOIINX B CaMOﬁ MaAaTEMATUuKE IJIsd (pOpMI/IpOBaHI/Iﬂ
nu paSBI/ITI/Iﬂ M&TCM&TI/I‘IGCKOfI HaYKI/I, I/ICTOpI/IIO paSBI/ITI/Iﬂ IIOHATHUA YHCiia, CO3aHuA
MaTeMaTUYeCKOro aHalln3a, BOSHUKHOBEHUS U Pa3BUTUS T€OMETPUH;

YHUBEPCAIbHBIN XapaKTep 3aKOHOB JIOTHKU MaTEMaTUYECKUX PACCYXKACHUH, NX
MPUMEHHUMOCTH BO BCEX 00JIaCTsIX YEI0BEUECKOU IeITeTbHOCTH;

BEPOSITHOCTHBIN XapaKTEP Pa3IMYHBIX MTPOLIECCOB OKPYKAIOIIETO MUpa.



2. CTPYKTYPA M COJAEP)KAHWE YYEFHOM JIJUCHUIIJINHBI
OO01mmast Tpy10€MKOCTh TUCIUTUTMHBI COCTABIISIET:

351 akameMHYECKMX 4acOB, U3 HUX:

234 akageMHUYECKUX 4acOB — ayAUTOPHBIC 3aHATHS,
117 akajmeMHYECKUX YacOB — CAaMOCTOsITEIbHAs padoTa.

2.1. Y4yeOHO-TeMaTHUYeCKM IJIAH Y4eOHOM JUCIMILIIHHBI

Buabl yueOHoi padoThl,

BKJIIOYAS
CaMOCTOSITEJIbHYIO DopmbI
padoTy CTyIeHTOB TEKYIIEro KOHTPOIs
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KonTpouabnas pabora,
Pa3nea 1. PazBuTne
1 - 12 30 pedepar,
NOHSITHUS 0 YHCIe
colece0BaHue
Tema 1.1 Llensie u
paloHaIbHbIE YHCA.
1 | [delicTBUTEnbHbBIC YUCTA. 1 - 2 12
JlevicTBus Haf,
palroHaIbHBIMU YHUCIAMH.
Tema 1.2 Pemenue
2 | IMHENHBIX YPAaBHEHUN U 1 - 2 4
HEPaBEHCTB
Tema 1.3 Pemenue
3 | KBaApaTU4YHBIX ypaBHeHUH n | 1 - 2 4
CUCTEM YpaBHEHUH
Tema 1.4 Pemenue
4 | KBaJApaTUYHBIX HEPABEHCTB 1 - 2 2
Tema 1.5 Oynkuun:
JIUHeHas, oOpaTHast
5 | nponopuyoHaIbHOCT. 1 - 2 8
ITocTpoenne kBaapaTUYHON
byHKIIIH
Tema 1.6 KonTponbHas
6 | pabora no treme «PazBurue 1 - 2
TIOHSITHSI O YUCTIEN.
Paspnen 2. OcHOBBI P
TpHTOHOMETpIH 1] 12 | 20 24 cbepar,
p p codeceqoBaHue
Tema 2.1 Pagnannas mepa
7 | yrua. BpamarensHoe 1 2
nBuxeHue. CUHyC, KOCUHYC,
TAHT'€HC U KOTAHT€HC YHCIIa.
Tema 2.2 OcHOBHBIE
8 | TpuroHomerpuyeckue 1 - 2 12
TOXKJIECTBA
Tema 2.3 [Ipumenenue
9 | OCHOBHBIX 1 - 2
TPUTOHOMETPUUECKUX




TOXKJIECTB K
npeoOpa30BaHUIO
BBIPAXKEHUI

10

Tema 2.4 ®opmyisl
npuseneHus. opmyisl
CIIOKEHMS

11

Tema 2.5 ®opmyibl
npuseneHus. PopMyiibl
CIIOKCHMS

12

Tema 2.6 Dopmyiibl
JIBOMHOTO apryMeHTa
DopmyJibl TOJTOBUHHOTO

yriaa

13

Tema 2.7 ®opmyibl
JIBOMHOTO apryMeHTa
DopmyJibl TOJTOBUHHOTO

yria

14

Tema 2.8 IIpeoOpazoBanue
CYMMBI
TPUTOHOMETPHUYECKHUX
(GyHKIMI B IPOU3BEACHUE U
MIPOU3BE/ICHUS B CYMMY

15

Tema 2.9 I[IpeoOpazoBanue
CYMMBI
TPUTOHOMETPUYECKUX
(GyHKIUH B IPOU3BEICHUE U
MPOU3BENEHUSA B CYMMY

16

Tema 2.10 ®opmyiib
MOHM)KEHUS CTETIEHU

17

Tema 2.11 Brimonuenue
YIpa)XKHEHUHN Ha
MIPUMEHEHUE N3yYEHHBIX

opmyn

18

Tema 2.12 IIpocreiimme
TPUTOHOMETPHUYECKHUE
ypaBHEHUS

19

Tema 2.13 IIpocreiimue
TPUTOHOMETPHUYECKHE
HEepaBEHCTBA

12

20

Tema 2.14 Apkcunyc,
ApPKKOCUHYC, apKTaHT€HC

21

Tema 2.15 Pemenue
YIPAKHEHHM 1O TEME :
«OCHOBBI TPUTOHOMETPUUN»

22

Tema 2.16 KonTtponbHas
pabota 1o Teme : «OCHOBBI
TPUTOHOMETPHI»




Paznen 3. ®ynkuuu u
rpaguku

14

Pedepar

23

Tema 3.1 O0nacts
OTpe/ICIICHUS U MHOXKECTBO
3HaYeHUH: TpauK QyHKIUH,
MOCTpOCHUE TpaduKOB
GyHKIHH, 3a1aHHBIX
pa3IMYHBIMH CIIOCOOAMU

24

Tema 3.2 CoiicTBa
(GYHKIIMH: MOHOTOHHOCTb,
YETHOCTD, HEYETHOCTD,
HEPHOUIHOCTD.

25

Tema 3.3 [IpomexxyTku
BO3pacTaHUs U yObIBAHMSI,
HanOOJIbIICE M HANMCHBIIICE
3HAYEHUs], TOYKH
IKCTpEMyMa

26

Tema 3.4 HcciaenoBanue
¢yukuuil. [loctpoenue
rpaduxoB QyHKIUN

27

Tema 3.5 Crenennas
¢dyHK1M, €€ CBOICTBa U

rpaduk

28

Tema 3.6 Onpenenenue
noKa3atejabHON QYHKIUH, e€
CBOWCTBA U TpapuKu

29

Tema 3.7 Onpeneneuue
norapuMUIecKou
¢byHKLMH, €€ CBONCTBA U
rpaduku

30

Tema 3.8 Onpenencuue,
CBOWCTBA U TpapUKH

byHKIMMA

¥V = SINx,y = cosx,y =tgx,y =

F chga

31

Tema 3.9 O6paTHbIC
TPUTOHOMETPHUECKHUE

byHKIUN

32

Tema 3.10 Pemenue
YIPAKHEHHM 1O TEME :
«DyHKIIUU U TpaduKI»

33

Tema 3.11 KonTponbHas
pabora

Pa3nen 4. Kopuu, crenenu
U JIorapu(pmbl

20

34

Tema 4.1 Kopens n-oi
CTEIIEHU, CBOIICTBA
paauKaaoB, MpaBuiIa
CpaBHEHHUs KOpHEH

35

Tema 4.2 Pemienue
UPPAIMOHATIBHBIX




YpaBHEHUU

36

Tema 4.3 Crenessb ¢
parroHaIbHBIM TTOKa3aTelIeM

37

Tema 4.4 Creness ¢
IIEUCTBUTEIILHBIM
[oKas3arejieM

38

Tema 4.5 Pemenue
IIOKA3aTEJIbHBIX YPaBHEHUU

39

Tema 4.6 Jlorapudm.
Jlorapudwm yucna. [IpaBuna
JNEUCTBUM ¢ JorapudMaMu

40

Tema 4.7 [IpeobpazoBanus
aJIreOpanyeckux BbIpaKeHUI

41

Tema 4.8 [IpeobpazoBanue
BBIPKCHUH, COJICPIKAIINX
paauKaibl

42

Tema 4.9 [IpeoOpazoBanue
BBIPKCHUH, COJICPIKAIINX
CTETICHU U JIOrapu()MbI

43

Tema 4.10 Pemenue
JOTapuUPMHUECKUX
ypaBHEHUU

Tema 4.11 Pemenue
yIpaXHEHUH M0 TeMe :
«KopHu, crenenu,
JorapudMbD»

45

Tema 4.12 KonTtponbHas
pabora o Teme : «KopHu,
CTENEHH, Jorapupmb»

Pa3nea 5. Hauaga
MATEeMATHYEeCKOI0 aHAJIN3a

20

30

14

codecenoBanmne

46

Tema 5.1
IlociemoBaTeIbHOCTE.
CriocoObl 3aJaHus U
CBOMCTBA YHCJIOBBIX
MOCJIEIOBATEIHLHOCTEMN.
beckoneuHo yObIBarorias
reoMeTpHYeCcKast
[IOCJIENOBATEILHOCTD

47

Tema 5.2 UncnoBas
MOCIEA0BATEIBLHOCTD,
CITIOCOOBI €€ 3aaHus,
BBIYMCJICHHS YJIEHOB
MOCJICA0OBATEILHOCTH.

48

Tema 5.3 IlonsTue o
npenaene
IIOCJIEI0BATEIbHOCTH.
CymecTBoBanue npezena
MOHOTOHHOM OTpaHUYEHHOU
IIOCJIEI0BATEIbHOCTH




49

Tema 5.4 [Ipenen
[IOCJIEAOBATEILHOCTH

50

Tema 5.5 Pemenue
YIOPaXHEHHUH IO TEME :
«ITocienoBaTEIbHOCTDY

51

Tema 5.6 KoutponbHas
paboTa 3a nepBbI ceMecTp

Hroro 3a 1 cemectp

34

68

63

Konrtpoabnas padora

52

Tema 5.7 ITpousBoHas.
[ToHsiTE O MPOU3BOIHOM

byHKInn.

53

Tema 5.8 [IpousBoHbie
OCHOBHBIX 3JIEMEHTapHBIX

byHKIMHA

Tema 5.9 IIpaBuna
BBIYUCIICHHSI IPOU3BOIHBIX

55

Tema 5.10 IIpousBoanbie
TPUTOHOMETPHYECKHIX

byHKUIMIA

56

Tema 5.11 Breruuciaenue
IIPOU3BOJHON CII0KHOU

byHKIIMN

57

Tema 5.12 Permienue
yIpaXHEeHHH 110 TEME :
«Bpraucnenme
MTPOM3BOTHBIX

58

Tema 5.13 Mexannueckuit
CMBICJT TPOU3BOIHOM

59

Tema 5.14 T'eomerpuueckuii
CMBICII IPOU3BOAHOM.

60

Tema 5.15 YpaBHenue
KacaTeJIbHOU

61

Tema 5.16 Pemenue
YIpa)KHEHUH.
CamocTtosTenpHas paboTta

62

Tema 5.17 IIpumenenue
HenpepbsIBHOCTH. MeTon
MHTEPBAJIOB

63

Tema 5.18 Bo3pacranue u
yObIBaHHE QYHKIIUU

64

Tema 5.19 Bospacranue u
yObIBaHHE (QYHKIUU

65

Tema 5.20 Kputnueckune
TOYKU (PYHKIIUH,
MaKCUMYMBI 1 MUHUMYMBI

66

Tema 5.21 Kputnueckue
TOYKU (PYHKIIUH,
MaKCUMYMBbI 1 MUHUMYMBI

67

Tema 5.22 O6mas cxema
uccieoBaHus (PYHKIIUU




68

Tema 5.23 [Ipumenenue
MIPOU3BOTHBIX K
HCCIIeI0BaHMIO (DYHKIIMH U
MIOCTPOCHUIO TPpapUKOB

69

Tema 5.24 Haxoxnenue
HaAWOOJIBIIIETO U
HANMEHBIIIETO 3HAYECHUS

byHKIIUN

70

Tema 5.25 KontpomibHas
pabora 1o Teme:
«[IponsBogHas»

Pa3nen 6. UurerpaJ u ero
NnpuMeHeHHe

12

Pedepar

71

Tema 6.1 Onpenenenue
nepBoobpazuoit. Tpu
NpaBUjIa HAX 0K ICHHSI
epBOOOPA3HBIX.

72

Tema 6.2 [lmomans
KPUBOJIMHEHHOM Tpareuy.

73

Tema 6.3 Unterpai.
Teopema HrroToHa-
JleitOHMIA

74

Tema 6.4 [Ipumenenue
WHTErpajia K BEIYUCICHHUIO
buznYECKUX BENUYHH U
IJI0IIAJEH

75

Tema 6.5 KontponbHas
pabora no teme: «MHTerpan
U €ro IPUMEHEHHE»

Pa3znen 7. YpaBHeHus1 u
HEePaBeHCTBA

16

18

codeceroBaHmne

76

Tema 7.1 Pemenue
TPUTOHOMETPUYECKUX
YPaBHEHUN METOA0M
pas3JIOKEHUSI HA MHOXKHUTEIIN

77

Tema 7.2 Pemenue
TPUTOHOMETPUYECKUX
YpaBHEHUN METOJIOM
BBEJICHUS HOBOU
MIEPEMEHHOMN

78

Tema 7.3 Pemenue
JorapuGMUIECKIX
ypaBHEHUN

79

Tema 7.4 Pentenue
norapuMUIECKUX
HEPABEHCTB

80

Tema 7.5 Pemenue
MTOKa3aTeJIbHBIX YPaBHEHHUU

81

Tema 7.6 Pemenue
IIOKaA3aTCJIIbHBIX HepaBeHCTB




82

Tema 7.7 Pemienue cucrem
YpaBHEHUNU

83

Tema 7.8 KontponbHas
paboTa 1o Teme :
«YpaBHEHUS 1 HEPABEHCTBAY

Pa3zgen 8. KomOunaropuka

84

Tema 8.1 OcHoBHBIE
MOHSITHSI KOMOMHATOPHKH.
®dopmyna buaoma HeroToHa.
Tpeyronbnuk Ilackais.

85

Tema 8.2 Permienue
KOMOWHATOPHBIX 3a/1a4.
KoHnTtposbHas pabota

Pa3nen 9. dinemeHTHI
TeOPUH BEPOSITHOCTEH U
MaTeMaTH4YeCKOii
CTATUCTHKHU

86

Tema 9.1 CoOrnlTHeE,
BEPOSTHOCTH COOBITHS

87

Tema 9.2 Knaccuueckoe
OIpeeIeHue BEPOSITHOCTH

88

Tema 9.3 Teopemsbl 0 cymme
BEPOSITHOCTH U 00
YMHOKCHHNHU BECPOATHOCTHU

89

Tema 9.4 [IpencraBicane
JAHHBIX (TaOJHIIBI,
Jyarpammsl, Tpagukn),
reHepanabHasi COBOKYITHOCTb,
BbIOOpKA, cpesiHee
apudmeTnyeckoe, MearaHa

90

Tema 9.5KonTponsHast
pabota Teme :
«KombOuHaTopurka

Paznen 10. Ilpambie n
IJIOCKOCTH B MPOCTPAHCTBE

12

91

Tema 10.1 OcHOBHBIE
MOHSTUSL CTEPEOMETPHUH.
BzaumHoe pacnionoxxenue
MPSIMBIX B IPOCTPAHCTBE

92

Tema 10.2 ITpuznax
[apaJuIEIbHOCTH IPSIMOU U
miockoctH. [Ipru3Hak
MapajuIeJIbHOCTH IBYX
IIJIOCKOCTEN

93

Tema 10.3 CsoiicTBa
MapauIeIbHBIX TUIOCKOCTEH

94

Tema 10.4 IToBTOpeHue.
ITpoBepounas pabota

95

Tema 10.5 IIpuznax
NepIeHINKYIIPHOCTH
OPSMOM U TNIOCKOCTH




96

Tema 10.6
[lepnieHquKyIsApBI U
HAKJIOHHBIE

97

Tema 10.7 IIpuznax
MEePIEHINKYJIIPHOCTH
IJIOCKOCTEN. YTJIIbI MEXKIY
MPSIMBIMH M TUIOCKOCTSIMH.

98

Tema 10.8 KonTponbHas
pabota no Teme: «lIpsmblie n
IUIOCKOCTH B IPOCTPAHCTBE

Pa3zpea 11.
MHOrorpaHHUKHU H
KpYIJble Teja

18

99

Tema 11.1 /IByrpannsie

YTJIBL. HpI/I3Ma, €€ DJICMCHTHI.

[Mapamnenenunen. Ky6.
CeueHust IpU3MBI

100

Tema 11.2 [Tnomans
OOKOBOM M MOJIHOM
MOBEPXHOCTH TIPU3MBI,
napajuielienunesna, Kyoa

101

Tema 11.3 Iupamuna.
IIpaBunpHas nupamuaa.
YcedeHHas nupaMua.
Terparap Ceuenust
IUPAMHUIBI

102

Tema 11.4 [Tnomans
OOKOBOM U IIOJIHOK
MTOBEPXHOCTH MTHUPAMUJIBI

103

Tema 11.5 [unuuap u ero
aneMeHThl. CeueHus
IWINHIpA

104

Tema 11.6 [Tnomans
OOKOBOM U ITOJIHOU
MOBEPXHOCTH IHIHH/PA

105

Tema 11.7 Konyc,
YCE4YEHHBIH KOHYC, €TO
aneMeHThl. CeueHus KoHyca.
[Tap, cdhepa nx ceuenus

106

Tema 11.8 [Tnomans
OOKOBOM M MOJIHOM
MOBEPXHOCTH KOHYCA,
YCEUEeHHOT0 KOHYyCa, mapa u

cdepsl

107

Tema 11.9 O6beM pU3MEI,
napaenenunea

108

Tema 11.10 O0beMm
HI/IpaMI/IHBI

109

Tema 11.11 O0beMm
LUJIMHApPA

110

O6wem konyca. O0beM
mapa. Pemenue 3anau

111

Tema 11.12 KonrposnbHast
paboTa Teme :




«MHOTOTPAaHHUKH U KPYIJIbIE
TeIa»
Pa3nen 12. Koopaunarei u | 2 6 6 10 Pedepar
BEKTOPBI
112 | Tema 12.1 OcHOBHBIE 2 2 - 2
MOHSTHUS U ONPEICICHUSL.
CiioxeHue ¥ BbIUUTAHUE
BEKTOPOB. Y MHOXKCHHUE
BEKTOpA Ha YHCIIO
113 | Tema 12.2 [IpsimoyronbsHast | 2 2 - 2
cUCTEeMa KOOpJMHAT.
Pa3nosxenue BexkTopa 1o
KOOPJIMHATHBIM OCSIM
114 | Tema 12.3 JleiicTBus ¢ 2 - 2 2
BEKTOpPaMHU, 33JIaHHBIMU
KOOpPJIMHATAMU
115 | Tema 12.4 CxkansipHoe 2 - 2 2
MIPOU3BEJICHUE BYX
BEKTOPOB
116 | Tema 12.5 YpaBHenue 2 2 - 2
OKPYKHOCTH, c(hepsl,
IJI0CKOCTH. BexktopHoe
ypaBHEHUE MPSAMON 1
MJIOCKOCTH
117 | Tema 12.6 KonTtponbHas 2 - 2
pabora 1o Teme :
«KoopauHaTel 1 BEKTOPBDY
HToro 3a 2 cemectp 2 44 88 54 9K3aMeH,
HHAUBHUIYAJIbHBIH
NPOEKT
Hroro 78 | 156 | - 117 | KonTpoJabHas padora,
IK3aMeH,
MH/AMBUIYAJbHbIN
NPOEKT
2.2. HammeHOBaHMe U KPATKOe COAepPKaHMe JeKINi
Hcnoabs3oBanue
No HanmeHnoBanue pa3iesioB U TeM Y4eOHOM TMCUMILIUHBI, AKTHBHBIX H Yacer
HX KpaTKoe coJepKaHue HHTEPAKTUBHBIX
¢opm
1 cemecTp
1 | PASAEJI 2. OCHOBBI TPUTTOHOMETPUH Jlexmus-6ecena
Tema 2.1 Pagnannas mepa yria. BpamareiabHoe 2
aBukeHne. CHHYC, KOCHHYC, TAHT€HC U KOTAHT€HC
yHcaa.
Ornpezenenue cuHyca, KOCUHYCa, TAHTE€HCa YHCIa.
CaoiicTBa Tpuronomerpudeckux pynkuuid. [lepeBon u3
5 paJinaHHOM MepBI B TPayCHYIO M HA000POT.
Tema 2.4 @opmyabl npuBeaeHus. PopmyJibl CJI0KEHUS 2
BriBoa hopmyn npuBeeHus, CIOKEHUS AJIs CUHYCA,
KOCHHYCA U TaHT€HCa.
3 | Tema 2.6 ®opmy.ibl 1BOIiHOT0 aprymeHnTa. ®opmy.ibl 2

NO0JIOBUHHOI'O yIJjIa
BriBon hopmyint 1BoitHOTO aprymeHTa, moJIOBUHHOTO
apryMeHTa TPUTOHOMETPUUECKUX (PYHKITHI




Tema 2.8 IlpeoOpa3oBanne cyMMbI
TPUTOHOMETPHYECKHX (PDYHKIHMH B IPOU3BEACHHE H
Npou3BeeHNe B CYMMY

BbiBog popMys1 CyMMBI M pa3HOCTH TPUTOHOMETPHUUECKUX
byHKIMH, Mpeodpa3oBaHUEe CYMMBI TPUTOHOMETPHUECKHUX
(GyHKLIMI B IPOU3BEICHHE.

Tema 2.12 IIpocreiilmine TPUroHOMeTPHUYECKHE
YPABHEHHU

Pemenue no ¢popmynam u TpUroHOMETPUYECKOMY KPYTy
IPOCTEHIINX TPUTOHOMETPUUECKUX YPAaBHEHUH

Tema 2.13 IIpocreiimme TPUroHOMeTPHUYECKHE
HEepaBeHCTBa

Pemenue no ¢popmynam 1 TpPUroOHOMETPUYECKOMY KPYTy
IIPOCTEHIINX TPUTOHOMETPUUECKUX HEPABEHCTB

PA3/IEJI 3 ®YHKIIUU U TPAOUKU

Tema 3.1 O0J1acTh onpeesieHUs H MHOMKECTBO
3HaYeHUuil: rpaguk GyHKUMH, IOCTPOeHHE IPA(PUKOB
(QyHKIM, 32JaHHBIX PA3JINYHBIMH CIIOCO0AMH
O3HakoMJIEHHE C MIOHATUEM IIEPEMEHHOM, IpUMepaMu
3aBUCUMOCTEN Mex 1y nepeMeHHbIMU. Haxoxienue odnact
uonpeeacHus GyHKIUU, 00J1aCTH 3HAUYCHHS (DYHKIIUH.

MynsTUMeuanex
LU

Tema 3.2 CoiicTBa GyHKUMH: MOHOTOHHOCTb, YeTHOCTb,
HEYETHOCTh, NEPUOAUYHOCTH

PaccmotpeTs cBolicTBa (hyHKIIMIA: MOHOTOHHOCTH,
YETHOCTH, HEYETHOCTH, IEPHUOJUIHOCTH

Tema 3.5 Crenennas pyHkuus, e€¢ cBoiicTBa M rpadpux
PaccmoTtpeTs cBoiicTBa U rpaduKy CTENEHHOW (QYHKIMH B
3aBUCHMOCTH OT IIOKa3aTelis CTENEHU

10

Tema 3.6 OnpenesieHue nNoka3areJbHOH (PYyHKIMH, €€
CBOMCTBA M rpauKku
PaccmoTpeTs cBOMCTBA U rpaduKH MOKa3aTeIbHON (QYHKIIUU

11

Tema 3.7 Onpenenenue norapupmudeckoin GyHKINU, €€
CBOICTBa U TpaduKu

12

Tema 3.8 Onpenenenue, cBoiicTBa U rpadpuku pyHKIMM
v = siny, v =cosx,v=1tgx, v=ctgx

PaccmoTtpeTs cBoiicTBa pyHKIMH

¥V =sinx,v=cosx,v=1=Itgx,v=cigx y MOCTPOUTH
rpauKH TaHHBIX (PYHKIUH.

13

Tema 3.9 O0paTHbIe TPHTOHOMETPHYECKHE (PYHKIHH
PaccmotpeTs cBolicTBa U rpaduku 0OpaTHBIX

TPUTOHOMETPUYECKUX (YHKIIHI: apKCUHYC, apKKOCUHYC,
apKTaHI€HC, ADKKOTAHT€HC

14

PA3JIEJI 4. KOPHHU, CTEIIEHU U JIO'APU®MbI
Tema 4.1 KopeHb n-0ii cTeneHu, CBOWCTBA PaIMKAJIOB,
NMPaBUJIA CPABHEHUS KOPHeH

[ToHsTHE KOpHA N-0M CTEIEHM, CBOMCTBA CTENEHH, IPaBUIIa
CpaBHEHMSI KOPHEH

Jlexknus ¢
pazbopom
KOHKPETHBIX
CUTyalHi

15

Tema 4.4 CTeneHb ¢ 1eHCTBUTEIbLHBIM MOKA3aTeJIeM
PaccMoTpeTs cBOMCTBA CTENEHEN € NEHCTBUTEIBHBIM
OKa3areyieEM

16

PA3JIEJI S HAYAJIA MATEMATHYECKOI'O
AHAJIN3A Tema 5.1 [ocaexoBareabHOCTh. CIoCO0bI
3aJaHUA U CBOMCTBA YUCJIOBBIX MOCJIEI0BATEIHLHOCTEI.
BeckoHneuHo yObIBalomas reoMeTpudeckas
0CJe10BATEILHOCTL

[TousaTHE YHCIOBOM MOCIEA0BATEALHOCTH, CIIOCO0aMu €€
3aJIaHUsl, BEIUMCIIEHHE €€ WIEHOB

17

Tema 5.3 IlonsiTue 0 mpeaeJie MOCJIe10BATEJIbHOCTH.
CymecTBoBaHMe npeaeia MOHOTOHHONH OTPAHUYEHHOMI
10CJIe0BATEJIbHOCTH

[lonsTHE NIpeaena nocnen0BaTeabHOCTH.

18

Tema 5.7 IlpousBognas. IlonsiTHe 0 NPpOU3BOAHOM
GyHkunn

IIpupamenue ¢pyHKuMHU, npupamienue aprymenta. [lonsarue
0 IPOU3BOJTHOM.




19

Tema 5.8 Ilpou3BoaHBIE OCHOBHBIX 3J1eMEHTAPHBIX
GyHKUMiA.

Brruncnenmne npon3BoAHBIX OCHOBHBIX 3JIEMEHTAPHBIX
¢dbynkumii. [IponsBoHas cTeneHHON (DYHKITHH.

Jlekus ¢
pazbopom
KOHKPETHBIX
CUTYyalHil

20

Tema 5.14 I'eomeTpuyeckuii CMbICJI IPOU3BOIHOM.
VYpaBHenue kacatenbHOU. ['eoMeTpuyecKuil CMbICI
MIPOU3BOAHOMN

21

Tema 5.15 YpaBHeHune KacareibHOM
BbIBOJ ypaBHEHUS KacaTeNbHOM K rpaduky QyHKIUH B
TOYKE

22

Tema 5.18 Bo3pacranue u yobiBaHue GyHKUUM
JloCTaTOuHBINA PU3HAK BO3PACTaHUS ()YHKIIHMH.
JlocTaTouHbll IpU3HAK YObIBaHUS (DYHKIIUU.

23

Tema 5.20 Kpurnueckne To4ku QyHKIUN, MAKCUMYMbI
U MHHUMYMBbI

Heo6xoanmoe ycnoBue sxctpemyma. [Ipu3nak Makcumyma
Y MUHUMYMa () yHKIIHH.

24

Tema 5.22 O6mas cxema uccie10BaHusl GyHKIUH
OO6macthb omnpeesieHus 1 00J1acTh 3HAYCHUS (DYHKIIUH.
YeTHOCTHh HEUETHOCTH GyHKIMH. TOUKH nepeceueHus
rpaduka c ocsiMu KoopanHaT. Touku sKcTpeMyma u
3aH4YeHUs] HYHKIIMHU B 3TUX TOUKAX.

25

Tema 5.24 Haxoxxaenne Han00JIbIIET0 1 HAUMEHBIIIET 0
3HaAYeHUs PYHKIUU

[IpaBuso oTeicKaHust HAMOOBIIETO U HAMMEHBIIIETO
3HaueHUH QyHKImH. Penenne npuKIaHbIX 3a1ay.

26

Tema 6.1 PA3JIEJI 6 UHTEI'PAJI U ET'O
INPUMEHEHMUE Onpenenenne nepsoodpasnoii. Tpu
NPAaBUJIA HAXOKIEHUS NMEPBOOOPA3HBIX.

Omnpenenenue nepsoodpaznoi. Tabnuia nepBooOpa3HbIX.
Tpu npaBuiia HaX0XK/IEHUs TEPBOOOPA3HBIX

Jleknus-0Oecena

27

Tema 6.2 Ilnomaab KPUBOJIMHENHON TPanennu
Ornpenenenne KpUBOJIMHEHHOMN Tpanennu. Beruncnenue
IUIOUIAM KPUBOJMHENHOM TpareLu

28

PA3JIEJI 8 KOMBUHATOPUKA

Tema 8.1 OcHOBHBbIE IOHATHA KOMOMHATOPUKH.
®opmysia 6mHoma Herorona. Tpeyronbuuk Ilackas.
[ToHsATHS KOMOMHATOPUKU: Pa3MEIIEHUs, COUETaHMUS,
NEPECTaHOBKHU. q)OpMYJ'II)I 1A UX BBIYUCJIICHUA

29

PA3/IEJI 9. DJIEMEHTBI TEOPUH .
BEPOSJTHOCTEU U MATEMATHYECKOU
CTATUCTUKHA

Tema 9.1 CoObITHE, BEePOSATHOCTH COOBITHSA

ITonsiTHE COOBITUSA: TOCTOBEPHOE, HEBO3MOXKHOE,
cllyyaiiHoe, TPOTUBOIIOJIOKHOE. BeposiITHOCTb COOBITHS

30

Tema 9.4 IlpencraB/ienue JaHHBIX (TA0IUIIBI,
AHATPAMMBbI, rpa)uKu), reHepajbHAas COBOKYIHOCTD,
BbIOOpKa, cpeaHee apuMeTHUYECKOe, MeTHAHA
[IpencraBieHre YUCIOBBIX JAHHBIX U UX XapaKTEPUCTHKHU

31

PA3JEJI 10. TIPAMBIE U IIVIOCKOCTHU B
INPOCTPAHCTBE

Tema 10.1 OcHOBHBbIE MOHATHS CTEPEOMETPHUH.
B3aumHoe pacnoJiokeHHe NPSIMbIX B IPOCTPAHCTBE
AxcuoMsbl crepeoMeTpur. OCHOBHBIE TEOPEMBI
crepeoMeTpuu. Pacrosnoxenue npsiMelX B IPOCTPAHCTBE.

Jlekuus- Oecena

32

Tema 10.2 IlpusHak napaaieIbHOCTH NPSIMOM U

miockocTu. IlpusHak nmapasie IbHOCTH ABYX INIOCKOCTEMH

Ornpezenenre napauieaIbHOCTH IPSIMON U MJIOCKOCTH.
JlokazarenbCcTBO MPU3HAKA NapAJIIEIbHOCTH MPSMOUN U
MIJIOCKOCTH, JT0Ka3aTelIbCTBO MPU3HAKA NapaJJIEIbHOCTH
JIBYX TIJIOCKOCTEH.

33

PA3JIEJI 11 MHOT'OT'PAHHUKU U KPYIJIBIE
TEJIA

Tema 11.1 /IByrpannsbie yrisl. [Ipuszma, ee 3jieMeHTHI.
MMapanneaenunen. Kyo. Ceuenusi npusMbl

Jlexmus -Oecena




Onpenenenne AByrpaHHoro yria. OnpeneneHue npu3Mabl,
MIPaBWJIbHOM MPU3MBI, IPSMOM MPU3MBI U €€ DJIEMEHTHI.
Onpenenenve napauienaenunena, IpaMoyrojJbHOTo
napajuienenumnesaa, kyoa. [loctpoenue cedeHuit mpu3Msl,
JMaroHaJIbHOE CeYEHHUE MPU3MBI.

34 | Tema 11.3 llmpamuaa. IllpaBuiibHasi nupamua. 2
Yceuennas nupamuaa. Terpasap. CeyeHusi nupaMuabl
Onpenenenne nMpamMuibl, IPaBUIBHON MUPAMU/IBbI,
yCEeueHHOH nupaMusl, TeTpasapa. [locrpoenue ceuenmit
UPaMUJIbI.

35 | Tema 11.5 TeJsia M1 NOBEPXHOCTH BpallleHUsI 2
Huaunap u ero 3jemMeHThl. CeyeHHs] IMIUHAPA.
OmnpeneneHue IMIMHAPA U €ro 31eMeHToB. [locTpoenue
CEYCHUH LUIMH/PA.

36 | Tema 11.7 Konyc, yceueHHbIii KOHYC, €r0 3JIeMEeHThI. 2
Ceuenns konyca. lllap, cpepa ux ceuenust
Omnpenenenne KOHyca, yCEYeHHOT0 KOHYca, mapa, chepsl.
ITocTpoeHue ceueHuit KOHyca, 1apa.

37 | PA3JEJ 12 KOOPJAUHATBI U BEKTOPBI Jlekmus -Oecena
Tema 12.10cHOBHbBIE IOHATHS U ONIpPeeIeHH. 2
CioxeHue H BbIYMTAHHE BEKTOPOB. Y MHOKEHHUe
BEKTOpPa HA YUCJI0

[TonsaTue BekTOpa B IpocTpaHcTBe. PAaBEHCTBO BEKTOPOB.
CrnoxeHue 1 BblYNTaHHE BeKTOpOB.CBONCTBA CI0KEHUS
BEKTOPOB..CBONCTBA YMHOXKEHUS] BEKTOPA HA YUCIIO.

38 | Tema 12.2 lIpsimoyroJibHasi CHCTeMAa KOOPAUHAT. 2
Pa3noxxeHue BeKTOpa 0 KOOPAUHATHBIM OCAM
IIpsiMoyrosibHas cucTeMa KOOpJUHAT B IPOCTPAHCTBE.
KoopannaTHble BeKTOpa, €IMHUYHBIN BeKTOp. Paznoxenue
BEKTOpa 110 KOOPAUHATHBIM ocsiM. [IpaBuiia HaxoXAeHUS
KOOP/AMHAT BEKTOPOB CYMMBI M Pa3HOCTH, a TAKKe
KOOP/AMHAThI POU3BEICHUS JAHHOI'O BEKTOPA Ha YUCIIO.

39 | Tema 12.5 YpaBHeHHEe OKPYKHOCTH, c(pepbl, IJIOCKOCTH. 2
BexTopHOe ypaBHeHHe PSIMOM U MJIOCKOCTH
YpaBHEHHE OKPYKHOCTH, CPepbl, MI0CKOCTH. B3aumuoe
pacnosoxeHue cepsl U MIOCKOCTH

Hroro 78

2.3. HaumeHoBaHMe M KpaTKoOe cojep:KaHue Ja0opaTOPHLIX padoT
Hannwiii 6u0 pabomel He npedycmompeH y4eOHbIM NIAHOM

2.4.HaumeHoBaHHE U KPaTKOe COJAeprKaHNe MPAKTHYECKUX (CeMHUHAPCKHUX) 3aHATHIA

Hcnoas3oBanue
No HaumeHnoBaHue pa3aesioB M TeM JUCHUIINHBI, UX AKTHBHBIX U Yacer
- KpaTKoe coJiep:KkaHue HHTEPAKTUBHBIX
dopm
1 | PASAEJI 1. PASBBUTHE ITIOHATUS O HUCJIE Tema
1.1 [enple u parmoHanbHbIC Yrcia J{eldcTBUTENbHbBIE 2
yucna. JlefdcTBUs HaJl palluOHAIbHBIMUA YU CJIaMHU.
2 | Tema 1.2 Pemenue TuHEHHBIX yPaBHEHHUI 1 HEPABEHCTB 2
3 | Tema 1.3 Pemiennie kBaipaTUIHBIX YPABHEHUHM U CHCTEM Pemienue 2
YpaBHEHUI Pa3HOYPOBHEBBIX
3a/1a4
4 | Tema 1.4 Pemienue kBagpaTuIHbIX HEPABEHCTB 2
5 | Tema 1.5 Oyukuuu: 1uHenHas, oOpaTHas 2
MIPONOPIMOHANIBHOCTE. [locTpoeHne kBaapaTnyHON
hyHKIINH
6 | Tema 1.6 KouTtponbHas padbota o Teme «Pa3putue 2
MIOHSITHSI O YHCTIEM.
7 | PASJEJI 2. OCHOBbI TPUT'TOHOMETPUU 2
Tema 2.2 OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA K




nekuuu « Panuannas mepa yria. BpamarensHoe
nBrkeHrne. CHHYC, KOCHHYC, TAHT'€HC M KOTAHT€HC YHCIIA. )

Tema 2.3 IlprimMeHeHNE OCHOBHBIX TPUTOHOMETPUUYECKUX
TOXKJIECTB K TPE0OPa30BaHUIO BHIPAKEHUH K JIEKIIHH «
Pannannas mepa yria. BpamarensHoe npuxenue. CUHYC,
KOCHUHYC, TAHT'€HC U KOTAHT€HC YUCIIA.)

Tema 2.5 ®opmyisl npuseneHus. POpMyIIbl CIOKEHUS K
nekuun «PopMyiisl IpuBeeHus. DOpMYIIbl CI0KEHUS

10

Tema 2.7 ®opmyiibl 1BOMHOTO aprymeHTa. @opmyiibl
MIOJIOBUHHOTO yrJia K JieKiuuu «Dopmyrbl ABOHHOTO
aprymenTa.@opmyJibl OJIOBUHHOTO YTJIa

11

Tema 2.9 IIpeoOpazoBaHre CyMMbl TPUTOHOMETPHUUYECKUX
GyHKIUI B IPOU3BEJCHUE U MPOU3BEICHUE B CYMMY K
nexuuu «[IpeoGpasoBanrie CyMMbl TPUTOHOMETPUUYECKUX
(GyHKIMI B IPOU3BEJCHNUE U TPOU3BEICHUE B CYMMY»

12

Tema 2.9 ®opMysibl HOHUKEHUS CTEIICHU

13

Tema 2.10 BrinosiHeHHEe yIpaXHEHUN HA TPUMEHEHUE
M3Y4YEHHBIX (popMyI K JeKuusiM «DopMyibl ABOMHOTO
aprymeHnTa.@opMyibl MOJIOBUHHOTO YTIIay,
«[IpeoOpazoBanre CyMMbl TPUTOHOMETPUUYECKUX (PYHKIIUN
B ITPOU3BE/ICHUE U MIPOU3BEICHHUE B CYMMY»

Pemrenue
Pa3HOYPOBHEBBIX
3amay

14

Tema 2.14 ApkcuHyc, apKKOCHHYC, apKTAHT'€HC K JICKIIUH
«[Ipocreiinye TPUrOHOMETPUUECKHUE YPABHEHUS

15

Tema 2.15 Pemenue ynpaxxnenuit no teme «OCHOBBI
TPUTOHOMETPHUI

16

Tema 2.16 KonTtponbHas padota o reme «OCHOBBI
TPUTOHOMETPHH»

1/

PA3/IEJI 3 ®YHKIUUU U TPAOUKHU

Tema 3.3 [IpomexxyTKH Bo3pacTaHusi U yObIBaHUS,
HanOoJIbIIee M HAaNMEHbIIIee 3HAUCHHUSI, TOUYKH SKCTPEMyMa
K Jekiuu «O06s1acTh onpeaeeHUs U MHOXKECTBO 3HaYeHHU:
rpaduk GyHKINHU, TOCTpOeHHE rpauKOB PYHKIIHU,
3aJJaHHBIX PA3TUIHBIMU CIIOCOOAMHI»

18

Tema 3.4 lccnenoBanue ¢pynkuuit. [Toctpoenune rpaduxon
¢byHkui k nekuuu «CBONCTBA (YHKIIMH: MOHOTOHHOCTb,
YETHOCTh, HEUYETHOCTD, IEPUOUYHOCTDY.

Pemenne
Pa3sHOYPOBHEBBIX
3a71a4

19

Tema 3.10 Pemienue ynpaxxkneHuit no reme «OyHKIUHU U
rpaduKm»

20

Tema 3.11 KonTonbHas pabora no teme «OyHKIUU U UX
rpaduKm»

21

PA3JIEJI 4 KOPHU, CTEIIEHA U JIOT'APU®MbI
Tema 4.2 Penienre uppaliuoHagbHBIX YpaBHEHUH K
nexunu «Kopens n-oil CTENeHH, CBOICTBA paJiuKalIoB,
IIPaBUJIa CPABHEHUSI KOPHEN»

22

Tema 4.3 CreneHb ¢ paluOHaJIbHBIM [TOKA3aTENEM K
nekunu «KopeHb n-oi CTeneHu, CBOMCTBA PaAUKAIIOB,
MpaBUjia CPABHEHUSI KOPHEH»

Pemenne
Pa3sHOYPOBHEBBIX
3a71a4

23

Tema 4.5 Pemenne nokasarenbHbIX YpaBHEHUN K JIEKIIUN
«CTeneHp ¢ JeNCTBUTEIbHBIM OKA3aTEIEM )

24

Tema 4.6 Jlorapudm. Jlorapudm uncna. IlpaBuna
neicTBuil ¢ Jorapudmamu

25

Tema 4.7 IIpeoOpa3oBanusi anredpanyuecKux BbIpaKEHUH
K Jexnnn «CTeneHb ¢ IeHCTBUTEIIFHBIM ITOKa3aTeIeM)

26

Tema 4.8 [IpeoOpa3oBanue BeIpaXKEHUN, COACPIKALINX
paaukaisl K Jekiuu «KopeHb n-oil CTEneHH, CBOMCTBA
pasuKaJIoB, IPaBUJIa CPAaBHEHUS KOPHEN»




27

Tema 4.9 IIpeoOpazoBanre BRIPAKEHHH, COACPIKAITUX
CTETEHH U JOrapu(Mmbl K JieKuuu «CTerneHb ¢
JEHCTBUTEIBHBIM MTOKA3aTEIeM»

Pemnrenne
Pa3HOYPOBHEBBIX
3amay

28

Tema 4.10 Pemenue norapudMudecknx ypaBHEHUN

29

Tema 4.11 Pemienue ynpaxuenuit no teme «Kopuu,
CTETICHH U JIOTapH(PMBD»

30

Tema 4.12 KontposbHas pabota o reme «KopHu,
CTEIIEHH U JIOrapu(pMbI»

31

PA3JIEJI 5. HAUYAJIA MATEMATHUYECKOI'O
AHAJIN3A

Tema 5.2 UncnoBas nociie10BaTeIbHOCTh, CLIOCOOBI €€
3aJIaHKs, BEIYMCICHUS YJICHOB IIOCIEI0BATEILHOCTH K
nekiun «IlocaenoBarenbHocTh. CIIOCOOBI 3a1aHUS U
CBOMCTBA YMCJIOBBIX MOCIEA0BATENLHOCTENH. beckoHeuHo
yOBIBaIoOMIasi reOMETPUIECKasl MOCIEI0BATEILHOCTH)Y

32

Tema 5.4 [Ipenen nocnenoBaTeIbHOCTH K JICKIIUH
«IloHsTHE O TIpenesne MocieI0BaTEILHOCTH.
CymecTBoBaHuE Mpeziesia MOHOTOHHON OrpaHUYeHHON
IIOCJIEJOBATEIILHOCTH

33

Tema 5.5 Pemienue ynpaxHeHUM 1o TeMe
«ITocaenoBaTeIbHOCTE

34

Tema 5.6 KonTpoabsHas paboTa 3a mepBblii ceMecTp

35

Tema 5.9 [IpaBusna BbIUKCICHUS TPOU3BOJAHBIX K JICKIIMHU
«I[Tpon3BoIHBIE OCHOBHBIX AIIEMEHTAPHBIX (HYHKIIHIA»

Pemenne
Pa3HOYPOBHEBBIX
3a71a4

36

Tema 5.10 IIpon3BojHBIE TPUTOHOMETPUUECKUX (PYHKIIMH
K Jekiun «IIpon3BoIHBIE OCHOBHBIX AJIEMEHTAPHBIX

(G YHKIIHI

37

Tema 5.11 Boruncienue npou3BOJHON CIOXKHON QYHKIIUU
K JIeKuu «IIpon3BOaHBIE OCHOBHBIX DJIEMEHTAPHBIX

byHKIHI

38

Tema 5.12 Pemenue ynpaxxneHnuii o teme : «Bprancinenue
ITPOU3BOTHBIX )

39

Tema 5.13 Mexanuueckuil CMbICI IPOU3BOJHON

40

Tema 5.16 Pemenue ynpaxxnenuii. CaMocTosiTeNIbHAS
paborta

41

Tema 5.17 I[Ipumenenue HenpepbiBHOCTH. MeTon
VHTEPBAJIOB

42

Tema 5.19 Bo3pacranue u yObiBaHHEe QYHKLIUU K JIEKLIUU
«Bo3pacranue u yobiBaHue QyHKITMN

43

Tema 5.21 Kputnueckue Touku (yHKINH, MAKCUMYMBbI U
MUHUMYMBI K JIekIun «Kputnueckue Touku QpyHKINH,
MaKCHUMYMBbl I MUHUMYMBI»

Tema 5.23 [IpuMeHeHre MPOU3BOIHBIX K UCCIIEJOBAHUIO
(GyHKIUH ¥ TOCTPOEHHIO TpaduKoB K jdekuun «Oomas
CXeMa UCCIIeTOBAHUS (PYHKITHI

Pemenune
Pa3sHOYPOBHEBBIX
3az1au

45

Tema 5.25 KonTponbHas paboTa 1o JeKIusm
«Bo3spacranue u yobiBanue pyHkuuny, «Kpurtnyeckue
TOUYKU (PYHKIIMH, MAKCUMYMbI I MUHUMYMBI», «O01mas
CXeMa UCCIIeTOBaHUS (PYHKITHH

46

PA3JIEJI 6 UTHTET'PAJI 1 EI'O TIPUMEHEHUE
Tema 6.3 Unterpan. Teopema HetoTona-Jleitonuma
nexkuuu «Ilnomans KpUBOJMHEWHON TpaneLuny




47

Tema 6.4 [IpumeHeHne nHTErpaia K BbIYUCICHHUIO
(bu3MUeCKUX BENWYMH U TuTomanei k aexiuu «llnomanb
KPUBOJIMHEWHOW TPANEIINN»

48

Tema 6.5 Konrponbnas padota no pasneny: «urerpan u
€ro NpUMEHEHHEe»

49

PA3JAEJI 7 YPABHEHUSA U HEPABEHCTBA
Tema 7.1 Penienue TpUroHOMETPUUYECKUX YPaBHEHUI
METOJIOM Pa3JIOKEHHS] HA MHOKUTEIU

50

Tema 7.2 PenieHue TpUrOHOMETPUUYECKUX YPaBHEHHM
METOOM BBEIECHUS HOBOM IIEPEMEHHOU

ol

Tema 7.3 Pemenue jorapu)MUIecKux ypaBHEHHIN

Pemrenne
Pa3HOYPOBHEBBIX
3amay

92

Tema 7.4 Pemenue norapupMuuecKux HEPaBEHCTB

53

Tema 7.5 Pemienue nokasaTeabHbIX YPaBHEHUM

Tema 7.6 Pemenue nokaszaTeabHbIX HEPABEHCTB

Pemrenue
Pa3HOYPOBHEBBIX
3a1ay

o5

Tema 7.7 Pemienue cucrteM ypaBHEHUI

o6

Tema 7.8 KonutponwsHas pabora 1o teme : «YpaBHEHUS U
HEPaBEHCTBA»

Y4

PA3JIEJI 8 KOMBUHATOPUKA

Tema 9.2 Permenne koMOMHATOPHBIX 3a/1a4. KOHTpOIbHAS
pabota k ekunu «OCHOBHBIE MTOHATHS KOMOMHATOPUKHY.
®opmyna 6unoma Herotona. Tpeyronsuuk [Tackans»

o8

PA3EJI 9 DJIEMEHTBI TEOPUHN
BEPOSITHOCTE U MATEMATHUYECKOM
CTAUCTUKHN

Tema 9.2 Knaccuueckoe onpeziesieHle BEpOSITHOCTH K
nekuuu «CoObITHE, BEPOSTHOCTH COOBITHSIY

59

Tema 9.3 TeopeMbl 0 cyMMe BEPOSTHOCTH U 00
YMHOKEHUH BEPOSATHOCTH K Jiekuun «CoObITHE,
BEPOSITHOCTH COOBITHS»

60

Tema 9.5 KonrposnbHas pabora o Teme :
«KombuHaTOpHKa

61

PA3AEJI 10. IIPSIMBIE U IIVIOCKOCTHU B
IMPOCTPAHCTBE

Tema 10.3 CBoiicTBa napajienbHbIX MJIOCKOCTEH K JIEKIUN
«IIpu3Hak nmapamienbHOCTH MIPSIMOU U TITIOCKOCTH.
[Ipu3Hak napajenbHOCTH IBYX INIOCKOCTEN)

62

Tema 10.4 [Toropenue. [IpoBepounas padoTa K JIEKIIMH
«[Ipu3Hak napaunenbHOCTH NPSAMON U MIIOCKOCTH.
ITpu3HaK mapaIeNbHOCTHU IBYX INIOCKOCTEH»

63

Tema 10.5 [Ipu3Hak nepneHINKYISIPHOCTH IPSIMON U
IIJIOCKOCTH K JIEeKIHHA «OCHOBHBIE MOHATHS CTEPEOMETPHH.
B3anMHOe pacnosnoKeHue NpsMbIX B IPOCTPAHCTBE)

(%)

Tema 10.6 [leprieHIUKYIAPBI 1 HAKIIOHHBIE K JEKLIAH
«OCHOBHBIE TOHATHS cTepeoMeTpun. B3anmuoe
pPaCIOJIOKEHUE NPSIMBIX B IPOCTPAHCTBEY

65

Tema 10.7 [Ipu3Hak nepneHAUKYISIPHOCTH IIJIOCKOCTEH.
VYTrubl MeXAy NPSAMBIMU U IUIOCKOCTSIMH K JIEKIIUN
«OCHOBHBIE TOHATHS cTepeoMeTpun. B3anmuoe
PaCIIOJIOKEHUE NPSIMBIX B IPOCTPAHCTBEY




66

Tema 10.8 KontponbHas padota no pazneny «lIpsmbie u
MIJIOCKOCTH B IPOCTPAHCTBE»

6/

PA3JIEJI 11. MHOTI'OI'PAHHUKU U KPYTJIBIE
TEJIA

Tema 11.2 [Inonanbs G0OKOBOM M TOJHOM MOBEPXHOCTH
MIPU3MBI, TIapaJuIeNienunena, Kyoa Kk Jekuuu «J{ByrpaHHbie
yribl. [Ipusma, ee anementsl. [lapanmnenenunen. Kyo.
CeueHust IpU3MbI»

Pemnrenne
Pa3HOYPOBHEBBIX
3amay

68

Tema 11.4 [TInonranb OOKOBOM U TOJIHOH TOBEPXHOCTH
nupamuel K steknun «IIupamuna. [IpaBunpHas
nupamuga. Ycedennas nupamuaa. Terparap Ceuenus
MHPAMUIBD)

Pemrenne
Pa3HOYPOBHEBBIX
3amau

69

Tema 11.6 ILmomnragb OOKOBOHM M TOJHON MOBEPXHOCTH
nuiuHAapa K Jekiuu «wmaap u ero anemenTsl. CeueHus
ATTUHIPAY

70

Tema 11.8 [Lmomnragb OOKOBOM M TIOJHON MOBEPXHOCTH
KOHYCa, yCEYEHHOT0 KOHYCa, [1apa u cepbl K JICKIHH
«Konyc, yceueHHbIl KOHYC, €ro 3JIeMeHTbl. CeueHuns
konyca. [llap, chepa ux ceueHus»

71

Tema 11.9 O0beM npu3Msl, napajuieenuneaa K JeKIuu
«JIByrpannsie yribl. [Ipu3zma, ee 3JIeMEHThI»

72

Tema 11.10 O6bem nupamuel k Jexkuuu « [upamuna.
[IpaBunbHas nupamua. Y ceuyeHHas nupamuaa. Terpasap
Ceuenust nupaMuab»

73

Tema 11.11 O6beM nunuHIpa K Jekuuu «ununap u ero
aneMeHThl. CeueHus HWIMHIPa»

Petmenue
Pa3sHOYPOBHEBBIX
3a71a4

74

Tema 11.12 O0bem koHyca. O0beMm mapa. Pemenue
3a71a4.10 TeMe : «MHOTOTpaHHHUKH U KPYTJIbIE TeJa

75

Tema 11.13 KoHnTposibHast paboTa 1o teme
«MHOrorpaHHUKH M KPYIJIBIE TENA»

76

PA3/IEJI 12 KOOPAUHATBI U BEKTOPbBI
Tema 12.3 [leiicTBus C BEKTOpaMH, 3aIaHHBIMU
KoopanHaTaMmu K jiekiuu «IIpsmMoyroipHas cucrema
KoopauHaT. PaznoxeHne BEKTOpa 1o KOOPAMHATHBIM
0CSIM)

7

Tema 12.4 CxanspHoe npou3BeeHUE IBYX BEKTOPOB K
nexunu «IIpsmoyrosipHas cucreMa KOOpAWHAT.
Pa3no)xeHne BEeKTopa 1o KOOpAMHATHBIM OCSIM»

78

Tema 12.6 KontposibHas padota o teme : «KoopauHatTel
U BEKTOPBI»

HToro

156

2.5. Buabl U cojiep:KaHie cCAaMOCTOATEIbHOI PaGoThI CTY/IeHTa; (POPMBI KOHTPOJISI

HaumeHoBaHue pa3aesioB U TeM TUCIHUILINHBIL, X
KpaTKoe coJep:KaHue;
BHJI CAMOCTOSITEJIbHOH Pa0O0THhI

dopma
KOHTPOJIA

3adyeTHLBIE
eIMHHULbI
(yachbl)

Pa3znea 1. Pa3BuTHe NOHATHSA 0 YHCTIE

Tema 1.1 Llenbie 1 panimoHa IbHbBIE YUCIIA.
[erictBuTenbHble yncna. JleicTBus Haj
palMOHAIBHBIMU YUCIIAMU.

Bua camocrositensHOM paboThl U3YUEHHUE JICKITMOHHOTO
Marepuaia Jijis HamucaHus pedepara

Pedepar

12

Tema 1.2 Penienue JIMHEWHBIX YPaBHEHUN U HEPABEHCTB
Bun camocrositenbHON paboThl CAMOCTOSTEIBHOE
M3y4YEHUE JIUTEPATYPHI

CobecenoBanue

Tema 1.3 Penienue kBaJipaTUYHBIX YPABHEHUN U CHCTEM
ypaBHeHUN. Bua caMmocTosiTenbHOM paboThI
CaMOCTOSITEJIbHOE U3YYCHHUE JTUTEPATYPBl, IOJrOTOBKA K

Kontponbnas
pabora
CobecenoBanue




KOHTPOJIHOH paboTe

Tema 1.4 Pemienue KBaipaTUUHBIX HEPABCHCTB
Bua camocrostenbHOM pabOThl CAMOCTOSITEIIBHOE
HM3yYCHHUE JTUTEPATyPhl

CobecenoBanue

Tema 1.5 Oynkumu:

JUHEeHas1, 0OpaTHas MPOMOPIHOHATBHOCTb.
[TocTpoenue kBaapaTHUHON HYHKIIHH

Bun camocrosiTensHO# paboThl CaMOCTOSTENIBHOE
W3Y4YEHHE JUTEePaTyphl, HOJTOTOBKA K KOHTPOJIbHOMN
paboTe

KonTposnbnas
pabora

Pa3nes 2. OcHOBBI TPMTOHOMETPHH

Tema 2.2 OCHOBHbBIE TPUTOHOMETPUUYECKHUE TOXKIECTBA
Bun camocrosTensHoi#l paboThl H3y4eHHE JEKIIMOHHOTO
MaTepuaia JUlsl HanucaHus pedepara

Pedepar

12

Tema 2.13 [Ipocreiiiirie TPUrOHOMETPUUECKHE
HEpaBEHCTBA

Bun camocrositensHO# paboThl CaMOCTOSITEIBHOE
W3YYEHHUE JIUTEPATYypPhl

CobecenoBanue

12

Pa3znen 3. ®ynkuun u rpapuku

Tema 3.1 O0nacTh onpenenaceHust U MHOXKECTBO
3Ha4eHUH: rpaduk QyHKIIH, TOCTpOCHHE TPaPHUKOB
Bun camocrosTenbHOM paboThl H3y4eHHE JIEKIIMOHHOTO
MaTepuasa Julsl HanucaHus pedepara

Pedepar

Tema 3.4 lccnenoanne pynkuuid. [loctpoenue
rpadukoB pyHKUIMH

Bun camocrosiTenbHON pabOoThl H3y4EHHE JIEKIIUOHHOTO
MaTepHaa Julsi Hanucanus pedepara

Pedepar

10

Tema 3.9 O0parHble TpUrOHOMETpHUYECKHE (DYHKITHH
Bun camocrosiTenbHON paboThl H3y4eHHE JIEKIIUOHHOTO
MaTepHaa JUisi HanucaHus pedepara, MoAroToBKa K
KOHTPOJIHOM paboTe

Pedepar

11

Pasznea 5. Hauajga MaTeMaTH4YeCKOro aHaJu3a
Tema 5.9 [IpaBusna BeIYUCIIEHNS TPOU3BOIHBIX
Bua camocrositenbHOM pabOThl KOHCIIEKTUPOBAHKE
WCTOYHHUKOB

CobecenoBanue

12

Tema 5.10 [Ipou3BoHbIE TPUTOHOMETPUUECKUX
byHKIMA

Bun camocrositensHO# pabOThl KOHCIIEKTHPOBAHNE
HMCTOYHHUKOB

CobecenoBanue

13

Tema 5.11 Brruncienue npou3BOAHON CI0KHON
byHKIMHA

Bua camocrositenbHOM paboThl KOHCIIEKTUPOBAHHE
HCTOYHUKOB

CobecenoBanue

14

Tema 5.22 OOmiast cxema ucciaen0BaHus QyHKIUU
Bun camocrosiTensHO# pabOThl KOHCIIEKTHPOBAHNE
HMCTOYHHUKOB

CobecenoBanue

15

Pa3nes 6. MHTerpan u ero npuMeHenune

Tema 6.1 Onpenenenue nepBooOpaznoi. Tpu npasumna
HaXO0XICHUS [1epBOOOPA3HBIX.

Bun camocrositensHOM pabOThl H3y4eHHE JEKIIMOHHOTO
MaTepuaia JUlsl HanucaHus pedepara

Pedepar

16

Tema 6.3 Muterpan. Teopema Hetotona-JlenOHuma
Bun camocrosTensHO#M paboThl H3yUeHHE JEKIIMOHHOTO
Marepuaa Jilsl HanucaHus pedepara

Pegepar

17

Tema 6.4 [IpuMeHeHne UHTErpaa K BEIUMCICHUIO
(GU3NYECKUX BETMYMH U TUIOIAAeH

Bun camocrositensHOl paboThl M3ydeHHE JIEKIIMOHHOTO
MaTepHala Julsl HanucaHus pedepara

Pedepar

18

Pasznen 7. YpaBHeHus1 M HepaBeHCTBA

Tema 7.3 Pemenue norapupmMuuecKkux ypaBHeHUN
Bun camocrositenbHO paboThl KOHCIEKTHPOBAHNE
HUCTOYHUKOB

CobecenoBanue

19

Tema 7.4 Pemenue norapupMuuecKux HEPaBEHCTB
Bun camocTosiTennbHOM paOOTHl KOHCIIEKTHPOBAHHE
HCTOYHUKOB

CobecenoBanue

20

Tema 7.5 Penienue nokasarenbHbIX YpaBHEHUN
Bun camocrosTensHO# paboThl KOHCIIEKTHUPOBAHNE

CobecenoBanue




UCTOYHHUKOB

21 | Tema 7.6 Pemenne nokasaTeIbHEIX HEPABEHCTB Cobecenosanue 4
Bun camocTosiTenbHOM pabOThl KOHCIIEKTHPOBAHHE
HCTOYHUKOB

22 | Tema 7.7 Pelienne cucteM ypaBHEHHI CobecenoBanue 2
Bun camocrosTenbsHO#M paboThl KOHCIIEKTUPOBAHUE
HMCTOYHUKOB

23 | Paznenn 12. KoopaMHATHI H BEKTOPbI Pegepar 2
Tema 12.1 OCHOBHBIC TTOHATHS U ONIPEACICHUS.
CrnosxeHue ¥ BBIYMTAHNE BEKTOPOB. Y MHOXKEHHE
BEKTOpA Ha YHCJIIO

Bun camocrositensHOl paboThl H3y4eHHE JIEKIIMOHHOTO
MaTepuaja Julsl Hanucasnus pegepara

24 | Tema 12.2 IIpsMOyronbHas cUCTEMa KOOP/IHHAT. Pegepar 2
Pa3niosxeHne BeKTOpa 110 KOOPAUHATHBIM OCAM

Bun camocrositensHOM paboThl H3y4eHUE JIEKIIMOHHOTO
MaTepuaa Julsl HanucaHnus pedepara

25 | Tema 12.3 JleiicTBUS C BEKTOPAMH, 331aHHBIMH Pedepar 2
KOOpJAMHAaTaMH

Bun camocrosTenbHON paboThl H3y4EHHE JEKLIIUOHHOTO
MaTepuaja Julsl HanucaHus pedepara

26 | Tema 12.4 CkanspHOE POU3BEICHHE IBYX BEKTOPOB Pegepar 2
Bun camocrosTenbHON paboThl H3y4eHHE JEKIIUMOHHOTIO
MaTepuaa Jiisl HanucaHnus pedepara

27 | Tema 12.5 YpaBHeHHE OKPYXKHOCTH, CHEPEI, Pedepar 2
IUI0CKOCTU. BekTopHOE ypaBHEHHE NPAMOil 1
IUIOCKOCTH

Bun camocrositenbHOl paboThl M3ydeHHE JIEKLIHOHHOTO
MaTepuaia Juls HanucaHus pedepara

HOI[FOTOBKa HHAUBUHAYAJIBHOI'O ITIPOCKTA

Hrtoro 117

3. ®POPMA NIPOMEXKYTOUYHOM ATTECTAIIUU (3AUET, DK3AMEH)
1 cemecTp — KOHTpOJIBHAs paboTa
2 ceMecTp — 3K3aMEH, WHIUBU/IyaIbHbIN TPOCKT.

4. YYHEBHO-METOANMYECKOE U UTHOOPMALIMOHHOE OBECIIEYEHUE

AU CHOUIIJINHbI
4.1. Pexomenayemast qureparypa
4.1.1. OcHoBHasi IMTEpaTYypa:

1. AnnaroB, A. B. Martemartuka [ DneKkTpoHHBIH pecypce] : yuebnoe nmocodue mist CITO / A. B.
AnmaroB. — 2-e u31. — DJEKTPOH. TeKCToBbIE naHHble. — CapartoB : IIpodobpazoBanue, Aii
[Tu Dp Meama, 2019. — 162 c. — 978-5-4486-0403-4, 978-5-4488-0215-7. — Pexum gocryra:
http://www.iprbookshop.ru/80328.html
2T opromikuH, A. II. Maremaruka [DaekTpoHHBIH pecypc] : ydeOHOoe mocodme / A. I
I'opromkus ; nox pea. M. M. Boaunuapa. — DnekTpoH. TEKCTOBbIE 1aHHble. — CapaToB : Al
[lu DOp Memma, 2019. — 824 c. — 978-5-4486-0735-6. — Pexum npocryma:
http://www.iprbookshop.ru/83654.html
3.KouerkoBa, 1. A. Maremaruka. [IpakTukym [DIeKTpoHHBIN pecypc] : yueOHOe mocodue / 1.
A. Kouetkona, K. U. Tumomiko, C. JI. Cene3eHb. — DJIEKTPOH. TEKCTOBbIE JaHHbIE. — MUHCK :
PecyObnmukaHckuii HHCTHTYT TipodeccnoHanbHOro odpasosanus (PUIIO), 2018. — 505 ¢c. —
978-985-503-773-7. — Pexum nocryna: http://www.iprbookshop.ru/84874.html
JlonosIHUTe IbHASA JINTEPaTypa:



http://www.iprbookshop.ru/80328.html
http://www.iprbookshop.ru/83654.html

1.CoseptkoB, II.M. CnpaBouyHUK MO 3JIEMEHTapHOW MaTeMaTuke : ydeOHoe mocobume / I1.W.
CoBepTkoB. — 2-¢ u3n., crep. — Cankr-Ilerepoypr : Jlans, 2019. — 404 ¢. — ISBN 978-5-
8114-4132-7. — TekcT : 2JIeKTPOHHBIN // DNeKTpoHHO-O0nOIroTeuHas cucrema «Jlanby : [cair].
— URL.: https://e.lanbook.com/book/115529.— Pexwum gocTymna: jist aBTOPU3. TOJIb30BATEIICH.
2. Anekcees, I'. B. Bricirast matemaTtuka. Teopust 1 mpakTuka [ DJIEKTPOHHBINA pecypc] : yueOHoe
nocobue s CIIO / T'. B. Anekcee, . Y. XonsBuH. — DJIEKTPOH. TEKCTOBBIC JaHHBIC. —
Caparos : [IpodobpazoBanue, At [Tu Op Menua, 2019. — 236 ¢. — 978-5-4486-0755-4, 978-5-
4488-0253-9. — Pexum mocryna: http://www.iprbookshop.ru/81274.html

3.KopobGeitnukoBa, 1. 0. Maremaruka. Teopuss BeposTHOCTeH [DneKTpOHHBIH pecypc] :
yuebHoe mocobme mis CIIO / U. FO. KopobGeiinukoBa, I'. A. TpyOeukas. — DIEKTpPOH.
TekcToBbIe naHHbie. — CapatoB : [IpodobpazoBanue, 2019. — 154 ¢. — 978-5-4488-0344-4. —
Pexxwum noctyna: http://www.iprbookshop.ru/86073.html

4.1.3. MeToau4eckasi iureparypa:
e MeToauYeCcKUE YKa3aHUs IS TPAKTUUYCCKUX 3aHITHH
e MeToauYECKUE YKA3aHHS JJISI CAMOCTOSITEIIbHBIX 3aHATHIA
4.1.4. UnTepHeT-pecypcesl:
e Tazera «Maremaruka» usgarenbckoro goma «llepsoe
cenTs0psi»http://www.mat/septemba.ru
MaremaTrKa B OTKphITOM Kojutemke http://www.mathematics.ru
O06pasoBarenbHbIil MaTeMaTHUecKuii cailT Exponenta.mhtto://www/ exponent/ru
Oo6miepoccuiickuii Mmaremarudeckui mopran Mati-Net/Ru http://www/mathnet/ru
e [lopran Alhnath.ni —Bcs Mmatematuka B OIHOM MecCTe.
4.2. IlporpamMHoOe obecnieueHnue:
«Cneyuanbhoe npocpammuoe He mpeodyemcsiy

4.3. MaTepuaibHO-TeXHUYeCKOe o0ecnevyeHue TUCIUITUHBI
[TapThl, cTYyNbs, TOCKA, HATJISAIHBIE TOCOOUS
5. KOHTPOJIb 1 OIIEHKA PE3YJIBTATOB OCBOEHUS YYEBHON
JUCHUITIUHBI
KoHTpoJib M 0LleHKA Pe3yTbTaTOB OCBOCHHS Y4€OHOM TUCITUTUIMHBI OCYIIECTBIISIETCS
MIPEMno/iaBaTesieM B MPOIIECCE MPOBEICHUS MPAKTHUECKUX 3aHATHH, COOECEeIOBaHMUsI, a TAKKE
BBITMIOJTHEHHS 00YJarOIIMMHCS KOHTPOIBHBIX pa0OT, HHAMBHYaIbHBIX IPOCKTOB, pedepaTos.

@®opMbI U METOAbI Ilepeuennb
PesyabTaTsl 00yyeHus
KOHTPOJISI M OLIEeHKH NMOATBEPKIAAeMbIX
(ocBOEHHBIE YMeHMHSl, YCBOEHHbIE 3HAHMS) .
pe3yabTaToB 00y4YeHust KOMIETEeH M it
KoutponrHas padora
AJITEBPA OHTPO pado
Pedepar
YMETD. CobecenoBanue
. BBITTOJTHSATH apupMeTHIeCKue VIHMBH/IyalbHBII TPOCKT
JIEUCTBUSI HAJ[ YUCIIAMH, COUeTas yCTHHIE U
HUCbMEHHBIE MIPUEMBI; HaXOIUTh

NpUOIIKEHHbIE  3HAUYEHUS BEIMYUH U
MOTPEIIHOCTH BBIUMCICHUN (a0COMIOTHAS U
OTHOCUTEINIbHAs); CpaBHUBATh YHCIIOBBIE

BBIPQ)KCHUS;
o HAXOJUTh 3HAUYEHUS KOPHS, CTETCHH,
norapudma, TPUTOHOMETPHUUECKUX
BBID@KEHUII Ha OCHOBE OIpeJeNieHus,
UCTIONB3YS npu HEOO0XO0IMMOCTH
UHCTPYMEHTAJIbHbIE CpeCTBA;

MOJIb30BAThCsl MPUOIMKEHHOM OIIEHKOHN MpH
MPAKTUYECKHUX pacyeTax;

. BBIIIOJIHATh npeoOpa3oBaHus
BBIpa)KEHUII, IpUMEHSIS dopMybl,
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CBSA3aHHBIE CO CBOMCTBAMU CTCICHEH,

J0rapugpmoB, TPUTOHOMETPUYECKUX
bynxumi;
. UCIIOJIb30BaTh nproOpeTeHHbIe

3HaHUSI U YMEHMS B  IPAKTUYECKOH
JeSITETLHOCTH 1 TIOBCETHEBHOW KHU3HH:

- Ul OpPaKTUYECKMX  pacyeroB 11O
dbopmynam, BKJTFOYAst hopmyisl,
coJepKare CTETICHH, panuKanebl,
J0rapuQmbl U TPUTOHOMETPUYECKHE
(GyHKLINHU, UCIIONB3YSI MPH HEOOXOTUMOCTH
CIpaBOYHBIE MaTepHallbl M TpocTeiIne
BBIUUCIIUTENIbHBIE YCTPOUCTBA.

DOyHKUUH U rPpadpuKu

yMeThb:

o BBIUHUCIIATH 3HaU€HHE (PYHKIMU IO
3a/IJaHHOMY 3HAYEHHUIO apryMeHTa IpH
pa3nuyHbIX crocobax 3amanust QyHKIHIH;

. OIIPEJIENATh OCHOBHBIE CBOMCTBA
YUCIIOBBIX (YHKLUH, HIUTIOCTPUPOBATh UX
Ha rpaukax;

o CTPOUTH TpapUKH U3YUYEHHBIX
(GYyHKINH, HIUTIOCTPUPOBATH 110 TPaPUKy
CBOICTBA 3JIEMEHTAPHBIX (PYHKIIMIA;

® UCHOJB30BATH MOHATHE (DYHKIIMH IJIS
OINMCAHHUS U aHAJIN3a 3aBUCUMOCTEN
BEJIMYUH;

. HCIIOJIB30BaTh IpUOOpEeTEeHHbBIE
3HAHUSIT U YMEHHUS B  IPAKTUYECKOU
JESATEIIBHOCTH U ITOBCETHEBHOM JKU3HU JUISL:
-JIJIs1 ONIMCAHUS C TIOMOIIBIO0 (DYHKIIMN
Pa3IUYHBIX 3aBUCUMOCTEH, PeICTaBICHUS
uX rpaduecKu, UHTEpIpeTaly rpaduKoB.
Hayana matemMaTHuecKoro aHajamsa
yMeTb:

®  HAXOJUTb IPOU3BOIHBIE JIEMEHTAPHBIX
yHKIHM;

® JCIOJIb30BaTh MPOU3BOAHYIO JJIS
U3y4EeHHsI CBOMCTB (DYHKIIMHA U TOCTPOEHUS
rpadukos;

®  [PUMEHSATh NPOU3BOAHYIO IS
MPOBEJCHUS MPUOJINKEHHBIX BBIYMCIICHUH,
pelaTh 3aJa4y MPUKJIAJHOTO XapakTepa Ha
HaXO0X/IeHWEe HauOOoJIbIIEro 1 HAMMEHbIIEr0
3HAYEHUS;

®  BBIYUCIATH B IPOCTEHIINX CITydasx
IUIOINAAN U OOBEMBI C HCIIOJIb30BAaHHEM
ONPEJIETICHHOT O UHTETpaa;

® CIIOJIB30BAaTh IMPHOOPETEHHBbIE 3HAHUS
U YMEHUS B MPAKTHUUECKOMN NIeATEIbHOCTH U
MIOBCEITHEBHOM JKU3HM JUISL:

-pelIeHns MpUKIaIHbIX 3aja4, B TOM YHCIIe
COLIMATIbHO-?KOHOMMYECKUX U (PU3NUECKHUX,
Ha HauOoJbllee U HauMEeHbIlee 3HAUCHHS
Ha HaXO0XKJIEHUSI CKOPOCTH U YCKOPEHHUSI.




I'EOMETPUA

YMeTh:

. pacro3HaBaTb ~ Ha  YyepTexax U
MOJICTISIX ~ MPOCTPAHCTBEHHBIE  (DOPMBL;
COOTHOCUTH TpEeXMEpHbIe OOBEKTHI C HX
OTMCAHUSMH, U300pAKCHUSIMH,

o OIMMUCBLIBATH B3aMMHOC PACIIOJIOXKCHUC
NpSMBIX W IUIOCKOCTEM B IPOCTPAHCTBE,
apeyMeHmupoeams — C80U  CYHcOeHUuss 00
9MOM pACNONONCEHUU,

° AHAJIN3UPOBATH B HpOCTCfII.HHX
crydasax B3aMMHOC PacCIoJIOKCHHUC
00BEKTOB B IIPOCTPAHCTBE,

° I/I306pa}KaTB OCHOBHBIC

MHOI'OI'paHHHUKH n KpYTJIBIE TCia,
BBITIOJIHATDL YCPTCIKU 110 YCIIOBHUAM 3a/1a4,

o cmpoums npocmetiuiue cevenus Kyoa,
npUMbL, NUPAMUOBL;
. peuaTth TJITAHUMETPUIECKUE u

MPOCTCHININE CTEPEOMETPUYECKHE 3aJIauM
Ha HAXOXJICHHE NeOMETPHUYECKHX BCINYHH
(nmuH, yriioB, momaaei, 00beMoB);

o HCII0JIb30BaTh npu pereHnn
CTEPEOMETPUUYECKUX 3aj1a4
TUTAaHUMETPUYecKHe (DaKThl U METO/IbI;
o MIPOBOAUTH J0Ka3aTeNlbHbIE
paccyXJIeHUs B X0JI€ PEUICHHs 3a/1a4;
o UCIOJIb30BaTh npuoOpeTeHHbBIE

3HAHUST U YMEHHUS B  MPAKTHUYECKOU
NEeATEILHOCTH U ITIOBCEIHEBHOM KU3HU IJIA:
- ans uccienoBaHus ( MOAETUPOBAHUA)
HECJIO)KHBIX TPAKTUYECKUX CHUTYyallMi Ha
OCHOBE H3YyUEHHBIX (OpMyl U CBOWCTBa
duryp;

-  BBMUHCIEHHS O0OBEMOB H IUIOMIAJEH
MOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJ MPHU
pelIeHuN MPaKTUUYECKUX 3aja4, UCIOIb3YS
npu  HEOOXOIUMOCTH  CHPABOYHHKU U
BBIYHMCIIUTENbHBIE YCTPOICTBA.

B pesyaprare  ocBoeHuss  y4eOHOIA
TUCHUIIIMHBI  OOydJarouuics  JIOJDKEH
3HATh:

o 3HAYCHUE MaTeMaTUIECCKOW HAYKH JIJIS
peIIeHus 3aJ1a4, BOSHUKAIOIINX B TCOPUH H
MpaKTUKE; IHPOTY U B TO K€ BpeMs
OTPAaHHYEHHOCTh MIPUMECHCHHUS
MaTeMaTHYECKUX METOJ0B K aHalu3ly u
WCCIICIOBAHUIO TIPOIIECCOB M SIBJICHUU B
IpUpPOJIe U OOIIECTBE;

o 3HaYeHWE TPAKTUKH U BOIPOCOB,
BO3HUKAIOIIUX B CaMOW MareMaTHKe IJis
dbopmupoBaHus u pa3BUTHUS
MaTeMaTH4eCKOi HayKH; HCTOPHIO

Pa3BUTHA IIOHATHUA qucJiia, CO31aHuA




MaTeMaTH4YeCKOTro aHaJIN3a, BOSHHKHOBEHHUS
Y pa3BUTHUS TCOMETPHH;

. YHUBEPCAIBHBIA XapakTep 3aKOHOB
JIOTUKH MaTEMaTHYECKUX PACCYKICHHH, NX
OPUMEHUMOCTh ~ BO  BCEX  00JacTsax
YeJI0BEYECKOM eITeIbHOCTH;

J BEPOSTHOCTHBIN XapaKkTep pa3iIMYHbIX
IPOIIECCOB OKPYIKAIOIIET0 MHpA.




