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1. MACIIOPT ITIPOI'PAMMBI YYEBHOM JAACHHUTIIINHBI
MaTtemaTuKa

1.1. O6saacTh NpUMeHeHHsI MPOTPAMMBbI

[Iporpamma yueOHON AMCHUIUIMHBI SIBISETCS YacThIO OCHOBHOW 00pa30BaTENIbHOM
nporpammbel B cooTBeTcTBUM ¢ PI'OC mo cnenuansHoctu CIIO 23.02.03 TexHuueckoe
00CITy’)KUBaHHE U PEMOHT aBTOMOOMIIBHOTO TPAHCIIOPTA

[IporpaMmma  yuyeOHOW  JUCHUIUIMHBI ~ MOXET  OBITb  HKCIOJIb30BaHA  IPHU

M3YYEHUU OOLIETEXHUYECKUX U CHELUAIbHBIX AUCLUILIMH U B IPAKTUYECKON JESITEIBHOCTH 110

MPUOOPETEHHON CHEUATIbHOCTH.

1.2. MecTo y4eOHOI TUCHUILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMBbI:

TUCIUIUIMHA SBISETCS MPOQUILHOM AMCHUIUIMHON 0011e00pa3oBaTebHON MOATOTOBKUA H

OTHOCHTCS K 00111€00pa30BaTeIbHOMY IUKITY ¥ U3Y4aeTCs B IEPBOM M BO BTOPOM CEMECTpE.

1.3. Hean u 3ama4u y4eOHOH IMCHUIUIMHBI — TPe0OBAHMSI K Pe3yJbTaTaM OCBOEHMS

yueOHOM TUCUMILINHBI
B pe3ynbraTe ocBoeHHs y4eOHOM TUCIUTUIMHBI O0YYaIOIHICS JOMKEH YMeTh:
AJITEBPA
yMeTb:

. BBIMOJHATh apu(METHUECKUEe JEHCTBUSL HAJ[ YUCIIaMHU, COYeTash YCTHbIE U MHCbMEHHBIE
NPUEMBI; HAXOAWTh MPHOIMKCHHbIC 3HAUCHHS BEIMYMH W TOTPEIIHOCTH BBIYMCICHHUN
(aOcomoTHAs U OTHOCHUTEIbHAS); CPABHUBAThH YHCIIOBBIC BBIPAKECHHUS;

o HAXOJUTh 3HAYCHHS KOPHS, CTETEHH, Jiorapupma, TPUTOHOMETPUYECKUX BBIPAKCHUN Ha
OCHOBE OIIPE/EICHUS, UCIOJIb3YS NpU HEOOXOAMMOCTH HMHCTPYMEHTAJIbHBIE CPEICTBA;
MOJIb30BATHCS MPUOIMKEHHOM OIEHKOM NP MPAaKTUYECKUX pacueTax;

o BBINIOJIHATE ~ NPEOOpa3OBaHMs BBIPAKCHUH, NPUMEHsAs (QOPMYJbI, CBA3aHHBIE CO
CBOWCTBaMH CTETICHEH, T0rapu(MOB, TPUTOHOMETPUIECKUX (PYHKITHIA;
o UCTIOJIF30BaTh MpPUOOpPETEHHBbIE 3HAHUS M yMEHHUS B TPAKTUYECKOH MAEATENbHOCTH W

MTOBCEHEBHOM KU3HU:

- IS IPAKTHUYECKUX PacueToB MO (GopmyIaM, BKItoUyas GOopMyJibl, COIEpIKaIINe CTENeHH,
paaMkanbl, JiorapuGMbl M TPUTOHOMETpUYECKHE  (QYHKIUH, HCIONb3ys IpuU
HEO0OXOIUMMOCTHU CIIPABOYHbIE MaTEPUAIIbI U MIPOCTENIIINE BHIYUCIUTENBHbBIE YCTPOICTBA.
DOyHKIUH U rpaduKu

yMeTb:

o BBIUMCIIATH 3HaU€HNE (QYHKIIUU 110 33JaHHOMY 3HAUEHHUIO apTyMEHTa P Pa3IndHbIX
crocobax 3aaHus PyHKINH;

o OTIpeeNATh OCHOBHBIE CBOMCTBA YHCIOBBIX (PYHKIIMHA, WITIOCTPUPOBATh UX Ha rpadukax;

. CTPOUTH IpapuKy U3y4YEHHBIX (QYHKIUHI, HIUTIOCTPUPOBATH 1O IpadUKy CBOMCTBA

AJIEMEHTApHBIX (PYHKLINH;
® 1CIIOJIB30BATh MOHATHE (PYHKUMHU AJI OMMCAHUS U aHAJIM3a 3aBUCUMOCTEN BEJINYMH;
o UCIIOJIb30BaTh TNPHOOPETEHHbIE 3HAHUS W YMEHUS B MPAKTHUUECKOH JEeSATENbHOCTH U
MOBCE/IHEBHOM JKU3HU IS
-JUIS OTIMCAHUS C TOMOIBIO (DYHKIMH pa3IMUHBIX 3aBUCUMOCTEH, TPEICTABICHUS UX
rpaduyecku, HHTEpIpeTaluu rpaduKoB.
Hauyana mareMaTH4yeckoro aHajimusa
yMeTb:
®  HaXOAWUTh MPOU3BOJHBIE FJTEMEHTAPHBIX (PYHKIHII;
UCIIO0JIb30BaTh MPOU3BOIHYIO JUIsl U3YUYEHUsI CBOUCTB (PYHKIUI U OCTPOSHUS I'padHKOB;
MPUMEHSTH IPOU3BOJIHYIO JIJIsl MPOBEACHUSI TPUOIMKEHHBIX BHIYUCICHUH, pelaTh 3aaun
NPUKJIAJHOTO XapaKkTepa Ha HaXO0XKJIeHHE HauOOJbIIEero 1 HAMMEHbIIETO 3HaYCHHUS;
®  BBIYHUCIATH B IPOCTEHIINX CIIydasix IO U 0ObEMBI C HCIOJIB30BAHUEM OINPEAEIEHHOTO
MHTETpaa;
® UCNOJB30BATh IPHOOpPETCHHBIE 3HAHMA M YMEHHS B MPAKTHYECKOW MESATEIBHOCTH U
MOBCEIHEBHOM KU3HU JJIA:
-peleHyst MPUKIAIHbIX 337a4, B TOM YHUCJIE COLMAIbHO-3KOHOMUYECKHUX U (PU3UUECKHX, HA
HanOoJIbIIIee M HAMMEHbIIIee 3HAYCHUS Ha HAaX0XKJICHHUSI CKOPOCTH U YCKOPEHHS.



I'EOMETPUA

yMeThb:

pacro3HaBaTh Ha 4YepPTe)KaX M MOJEISAX IPOCTPAHCTBEHHbIC (OPMBI; COOTHOCHTH
TpeXMEPHBIC OOBEKTHI C UX OMHCAHUSIMH, H300PAKCHHUIMH,

ONKCHIBATh B3aMMHOE PACIOJIOXKEHUE TPSIMBIX M IUIOCKOCTEH B IPOCTPAHCTRBE,
apeyMenmupo8ams 80U CYHCOeHUs 00 IMOM PACNONIONCEHUU;,

AHAIM3UPOBATh B MPOCTEHIIMX CIy4dasX B3aHUMHOE pACIOJIOKEHHE OOBEKTOB B
MIPOCTPAHCTBE;

M300paxkaTh OCHOBHBIC MHOTOTPAHHHKH M KpPYTJIbIC TeJa; BBIMONHITH YEPTEKHU IO
YCIIOBUSIM 3a]1a4;

cmpoums npocmetiwiue cevenus Kyoa, npusmol, NUpAmMuobl,

pelaTh MIAHUMETPUYECKUE U TPOCTEHUIINE CTEPEOMETPUUYECKUE 3a/1aUl Ha HAXOXKIICHUE
F€OMETPUUYECKHUX BEJIMYUH (JIJIMH, YTJIOB, IUIOMIA /e, 00bEMOB);

UCIIOJIb30BaTh TMPH PEIICHUH CTEPEOMETPUYCCKHX 33134 TUIAHUMETPUYECKHE (PAKThI H
METO/IBI;

MIPOBOJIMTH JJOKA3aTEIBHBIC PACCYKICHHS B XOJIC PEIICHUS 3a/1a4;

UCIIOJIb30BaTh NPUOOPETCHHBIC 3HAHUS M YMEHUS B TIPAKTHUECKOU JIEATEITBHOCTH H

HOBCG[[HGBHOﬁ KHU3HU JJIA:

- U1l MicCleAoBaHus ( MOJICIIMPOBAHUS) HECIOKHBIX MPAKTHYECKUX CUTYyallud Ha OCHOBE
U3y4eHHBIX (DOPMYT U CBOMCTBA QUTYD;

- BBIYHCJICHUS 00BEMOB H IUIOIIA/ICH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJI IIPU PEILICHUN
NPaKTHYECKHUX 3a/1a4, MCIOJb3ysl IPU HEOOXOANMOCTH CHPABOYHUKU M BBIYMCIUTEIbHBIC
YCTPOMCTBA.

B pe3ynbrare ocBoeHUs yIeOHOH UCIUTIINHBI 00y4JaIONIUICS TOJDKEH 3HATD:

3HAYCHHUE MaTEeMaTHUUECKOM HAaYKHU JJIs1 pCHICHUA 3a1a4, BOSHUKAIOIHUX B TCOPUH U

IMMPAKTHUKE; IIUPOTY U B TO K€ BPEM OTPAHUYCHHOCTD ITPUMCHCHHA MAaTCMATUYCCKUX
MCTOJOB K aHAJIN3Yy U UCCIICAOBAHUTIO IPOICCCOB U SIBIICHHUI B npupoac u O6HICCTBC;

3HAYCHHUC MMPAKTUKU U BOIIPOCOB, BOBHUKAIOIIUX B caMOM MaTeMaTHUKe s (I)OpMI/IpOBaHI/IH

" pa3BUTHA MaTeMaTH4eCKOu HAYKHU; HCTOPUIO PA3BUTHUA ITOHATHA YHUCJIA, CO3aHUA
MAaTCMAaTUYCCKOI'0 aHaJIM3a, BOSHUKHOBCHHUA U Pa3BUTHA I'COMCTPUH,

YHI/IBepCB.HBHHﬁ XapaKTEP 3aKOHOB JIOTUKHU MATECMATUYCCKUX paCCY)KﬂeHHﬁ, ux

MMPUMCHUMOCTDb BO BCEX 00J1aCTSAX YEIIOBEUECKOU ACATCIIBHOCTH,

BEPOATHOCTHBIN XapaKkTep pa3IMuHbIX IPOIECCOB OKPYKAIOIIETO MUPA.

2. CTPYKTYPA U COJEP)KAHUE YYEFHOM JUCHOUILINHBI
OO6m1ast Tpy10€MKOCTh TUCIIUTUIMHBI COCTABIISIET:
351 akameMHUYEeCKHX 4acOB, U3 HUX:
234 akaJeMUYECKHX 4acOB — ayIUTOPHBIC 3aHATHS,
117 akameMUYecKHX 4acoB — CaMOCTOsTEIbHAs paboTa.

2.1. YueOHO-TeMaTH4YeCKH IVIaH Y4eOHOH AUCHUIIIMHBI

n/n

2. | Buabl yueOHO# padoThl, DopMbI
HaumeHoBaHue pa3jiesios, =
. 3 BKJIIOYasI TeKylero KOHTPoJIs
TeM y4eOHOMH S
5 CaMOCTOSITEJIbHYIO yCIeBaeMOCTH
AUCHHUILIMHBI O
paboTy CTy1eHTOB (no pazoenam




U TPYAOEMKOCTh
6 uacax

Jlexknuu

[IpakTnueckue
3aHATHS
JlaboparopHble
paboThI

CPC

OUCYUNIUHDL)
dopma
MPOMEKYTOYHOM
aTTecTanuu
(no cemecmpam)

Paspea 1. PazBurue
MOHATHSA 0 YHUCJIE

[y
[\®]

30

KonTpoJubnas patdora,

pedepar,
co0ecenoBaHmne

Tema 1.1 Llensic u
palMOHAIBHBIE YHCIIA.
JlelicTBUTENIbHBIC YHCIIA.
JleicTBus HaL
palMOHAIBHBIMU YUCJIAMHU.

12

Tema 1.2 Pemenue
JIMHEHHBIX YPABHEHUHN U
HEPaBEHCTB

Tema 1.3 Pemenue
KBaJIPAaTUYHBIX YPaBHEHUH U
CUCTEM YpaBHEHUU

Tema 1.4 Pemenue
KBaJIPaTUYHBIX HEPABEHCTB

Tema 1.5 Oyukuuu:
JUHelHas, oOpaTHas
MPONOPIUOHAIBHOCTb.
[TocTpoenune kBaapaTUUHOMN

GYHKIHH

Tema 1.6 KonTponbHas
pabora no Teme «Pa3zputne
HOHSATHS O YUCIIEN.

Pa3gen 2. OcHOBBI
TPUTOHOMETPUH

12

20

24

Pedepar,
codeceroBaHne

Tema 2.1 Paguannas mepa
yria. BpamarensHoe
nBuxeHue. CUHyc, KOCHHYC,
TaHI€HC U KOTAaHI'€HC YMCIIa.

Tema 2.2 OcHOBHEBIE
TPUTOHOMETPUIECKHE
TOXKIECTBA

12

Tema 2.3 [Ipumenenue
OCHOBHBIX
TPUTOHOMETPUUECKUX
TOXKJIECTB K
peoOpa3oBaHUIO
BBIPAKECHUI

10

Tema 2.4 ®opMyiisl
npusegeHus. opMyiibl
CJI0’KEHUS

11

Tema 2.5 @opmyisl
npuBeaeHus. DopmyIibl
CIIOKEHUS




12

Tema 2.6 Dopmyibl
JBOMHOT'O apryMeHTa
DopmyJibl TOJTOBUHHOTO

yria

13

Tema 2.7 ®opmyiibl
JIBOMHOTO apryMeHTa
DopmyJibl TOJTOBUHHOTO

yriaa

14

Tema 2.8 IIpeoOpazoBanue
CYMMBI
TPUTOHOMETPHUYECKHIX
(GyHKUIUH B IpOU3BEICHHE U
IPOM3BECHUS B CYMMY

15

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

16

Tema 2.10 ®opmynbl
HNOHUKEHUS CTENEHU

17

Tema 2.11 Breimonuenue
YIPa)XKHEHUHN Ha
MIPUMEHEHUE N3yYEHHBIX

bopmyn

18

Tema 2.12 IIpocreiimue
TPUTOHOMETPUUYECKHE
YPaBHEHHUS

19

Tema 2.13 IIpocreiimmue
TPUTOHOMETPUUECKHE
HEpPaBEHCTBA

12

20

Tema 2.14 Apkcunyc,
apKKOCHHYC, apKTaHT'€HC

21

Tema 2.15 Pemenue
YIPA)KHEHHU 10 TEME :
«OCHOBBI TPUTOHOMETPHUI

22

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

Paznen 3. ®ynkuuu u
rpadpuxu

14

Pedepar

23

Tema 3.1 Ob6nactb
OTIpeNIeIIeHUs] 1 MHOKECTBO
3HaYeHUH: TpapuK QyHKIUH,
MoCTpoeHue rpaduKoB
(byHKLIUH, 3a1laHHBIX
Pa3IMYHBIMH CTIOCOOaMU

24

Tema 3.2 CsoiicTBa
(GYHKIIMHA: MOHOTOHHOCTb,




YeTHOCTh, HCUETHOCTb,
MEPUOTUYHOCTD.

25

Tema 3.3 [IpomexyTku
BO3pacCTaHus U y6LIBaHI/I$I,
HauOoJbIlIee U HAUMEHbIIee
3Ha4YCHUA, TOYKHU
JKCTpeMyMa

26

Tema 3.4 lccinenoBanue
¢dbynakuumii. [Toctpoenue
rpaduKoB PYHKIHIA

27

Tema 3.5 CreneHuas
GbyHKIMS, €€ CBOWCTBA U

rpaduk

28

Tema 3.6 Onpenenenue
nokaszaTesibHOU (PyHKINH, e€
CBOMCTBA U IpapuKH

29

Tema 3.7 Onpeneneuue
norapudmuueckoin
¢yHKIIMH, €€ CBOMCTBA U
rpaduku

30

Tema 3.8 Onpenenenue,
CBOWCTBA U TpapuKu

byHKUIMMA

V= 5NX,V = C05X,V=Lgx, V= cligy

31

Tema 3.9 O6paTHbie
TPUTOHOMETPHICCKHE

byHKIIMHN

32

Tema 3.10 Pemenue
YIPA)KHEHHU 10 TEME :
«DyHKIIUU U TpaduKI»

33

Tema 3.11 Konrponpnas
paborta

Pa3nen 4. Kopuu, crenenu
U JIorapu(pmsl

20

34

Tema 4.1 Kopens n-oit
CTEIeHU, CBOMCTBA
panuKaloB, IpaBuia
CPaBHEHHUS KOPHEH

35

Tema 4.2 Pemienue
HPpAIMOHATEHBIX
ypaBHEHUU

36

Tema 4.3 CreneHs ¢
palMoOHaNIbHBIM [TOKA3aTENEM

37

Tema 4.4 Crenens ¢
NENUCTBUTEILHBIM
[oKa3arejieM

38

Tema 4.5 Pemienue
MOKa3aTeJIbHBIX YPaBHECHUM




39

Tema 4.6 Jlorapudm.
Jlorapudm uucna. [IpaBuna
JEUCTBUI ¢ JorapudMamMu

40

Tema 4.7 [IpeoOpa3oBanus
areOpanyecKuX BBIPKEHUH

41

Tema 4.8 [IpeoOpazoBanue
BBIPXKEHUH, CONIEpIKAIIUX
paJIuKaJIbI

42

Tema 4.9 IIpeoOpazoBanue
BBIPAXKEHUI, COJIEPHKALIUX
CTEMEeHH U JoraprudMbl

43

Tema 4.10 Pemenue
Jorapu(MUIECKUX
ypaBHEHUU

44

Tema 4.11 Pemenue
YOPaKHEHUH 10 TeME :
«KopHu, crenenu,
JIOTapruPMBD)

45

Tema 4.12 KonrponpHas
pabora o Teme : «KopHu,
CTETICHH, JIOTapu(PMBI»

Pa3nea 5. Hauaga
MaTeMaTH4YeCKOro aHaJIn3a

20

30

14

co0ecenoBanmne

46

Tema 5.1
ITocnenoBaTenbHOCTD.
CrrocoObl 3aJaHus 1
CBOICTBA YHCJIOBBIX
MOCJIEJOBATEIHLHOCTEH.
beckoneuHo yObIBarorias
reoMeTpuyecKas
MMOCJIEIOBATEILHOCTD

47

Tema 5.2 Uncnoas
MOCJICA0BATEILHOCT,
CIocoOkI €€ 3amanus,
BBIYUCIICHHS YJICHOB
MOCIEA0BATEILHOCTH.

48

Tema 5.3 IloasiTHE O
npeaene
MOCJIEI0BATEILHOCTH.
CymiecTBoBaHuE Mpeena
MOHOTOHHOM OTPaHUYEHHOMN
MMOCJIEIOBATEILHOCTH

49

Tema 5.4 [Ipenen
MOCJIEI0BATEIbHOCTH

50

Tema 5.5 Pemenue
YIIPA)KHEHUM 110 TEME :
«ITocmenoBaTenbHOCTH

51

Tema 5.6 KonTposnbHas
paboTa 3a epBbIii CEMeCTp

Hroro 3a 1 cemectp

34

68

63

KonTtpoabsHnas padora




52

Tema 5.7 [IpousBoHas.
ITonsaTHe 0 mpoOU3BOAHOM

GyHKIIHAH.

53

Tema 5.8 IIpousBoHbie
OCHOBHBIX JIEMEHTAPHBIX

byHKIMI

54

Tema 5.9 [IpaBuna
BBIYHCIICHHS IPOU3BOIHBIX

55

Tema 5.10 I[IpousBoiHbIC
TPUTOHOMETPUUECKUX

byHKIMHA

56

Tema 5.11 Brrunuciaenune
MPOU3BOAHOM CIIOKHOU

byHKIIUN

57

Tema 5.12 Pemenue
YIPAKHEHHUM 110 TEME :
«Bpruncnenue
TIPOU3BOTHBIX )

58

Tema 5.13 Mexannueckui
CMBICJI TPOU3BOIHOM

59

Tema 5.14 ['eoMeTpuuecKuii
CMBICJI IIPOU3BOIHOM.

60

Tema 5.15 YpaBHenue
KacaTeJIbHOU

61

Tema 5.16 Pewienue
YIIPa)KHEHUH.
CamocTosTenbHas pabora

62

Tema 5.17 IIpumenenne
HemnpepbIBHOCTU. MeToa
WHTEPBAJIOB

63

Tema 5.18 Bo3pacranue u
yObIBaHUE QYHKIIMU

64

Tema 5.19 Bo3pacranue u
yObIBaHUE PYHKIIMU

65

Tema 5.20 Kpurnueckue
TOYKH (PYHKIINH,
MaKCHUMYMbl 1 MUHUMYMBI

66

Tema 5.21 Kpurnueckue
TOYKH (PYHKIIHH,
MaKCUMYyMbl U MUHUMYMBbI

67

Tema 5.22 O0muias cxema
ycclIeJoOBaHMs PYHKINU

68

Tema 5.23 [IpumeHnenue
IIPOU3BOJHBIX K
UCCIIEIOBaHUIO (PYHKIUH 1
MOCTPOEHHUIO rpapUKOB

69

Tema 5.24 Haxoxxnenue
HanOOJIBIIIETO U
HAaVMEHBIIIET0 3HAYECHUS

byHKIIMN




70

Tema 5.25 KonTposibHas
pabora 1o Teme:
«ITpouzBoaHas»

Pa3nen 6. UurerpaJ u ero
NnpuMeHeHHe

12

Pedepar

71

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

72

Tema 6.2 Ilnomans
KPUBOJIMHEHHOM TpPaIlCLUH.

73

Tema 6.3 Unrerpan.
Teopema HproToHa-
JleitOHua

74

Tema 6.4 [Ipumenenue
WHTErpajia K BBIYUCICHUIO
buznYECKUX BEIUYHH U
IJIOIIAJEN

75

Tema 6.5 KoutposbHas
pabora no teme: «MHTerpan
U €ro MpUMEHEHHE)

Paznen 7. YpaBHenus u
HEpaBeHCTBA

16

18

codece1oBaHue

76

Tema 7.1 Pemenue
TPUTOHOMETPUYECKUX
YPaBHEHUN METOA0M
pa3JIOKEHUST HA MHOXKUTEN

77

Tema 7.2 Pemenue
TPUTOHOMETPUUYECKUX
YPaBHEHUN METOA0M
BBEJICHUS HOBOM
IIEPEMEHHOMN

78

Tema 7.3 Pentenne
JorapuGpMUUECKUX
ypaBHEHUU

79

Tema 7.4 Pemenue
norapuMUIECKUX
HEPABEHCTB

80

Tema 7.5 Pemenue
MTOKa3aTeJIbHBIX YPaBHEHU

81

Tema 7.6 Pemienue
IIOKAa3aTCJIIbHBIX HepaBeHCTB

82

Tema 7.7 Pemenue cucrem
ypaBHEHUU

83

Tema 7.8 KonTponbHas
pabota 1o Teme :
«YpaBHEHUS U HEPABEHCTBAY

Pa3nes 8. KomOunaropuka

84

Tema 8.1 OcHoBHEIE
MOHATUS KOMOWHATOPHKH.




®dopmyna buroma HeroToHa.
Tpeyronpuuk [Tackans.

85

Tema 8.2 Pemenue
KOMOMHATOPHBIX 3a/1ay.
KonrtpomnbHas padora

Pa3zgen 9. DieMeHTHI
TeOPUM BEePOSATHOCTEH U
MaTeMaTH4ecKoi
CTATHCTHKH

86

Tema 9.1 CoOrnITHeE,
BEPOSTHOCTH COOBITHS

87

Tema 9.2 Kimaccuueckoe
ornpeielieHuEe BEPOATHOCTH

88

Tema 9.3 Teopemsl 0 cymme
BEPOSITHOCTH B 00
YMHO)KEHUH BEPOSATHOCTH

89

Tema 9.4 [IpeacraBnenue
JAHHBIX (Ta0JIAIIBI,
JTuarpaMmebl, Tpadukn),
reHepaTbHasi COBOKYITHOCTD,
BbIOOpKA, cpe/iHee
apu@meTnyeckoe, MeauaHa

90

Tema 9.5KoHTposnbHas
pabota Teme :
«KomOunaTopuka»

Pasznea 10. Ilpsimblie u
IUIOCKOCTH B POCTPAHCTBE

12

91

Tema 10.1 OcHoBHEIE
MIOHSITUSL CTEPEOMETPHUH.
B3auMHoe pacnionoxeHnue
MPSIMBIX B POCTPAHCTBE

92

Tema 10.2 IIpuznax
MapaJUIEIbHOCTH NPSAMOU U
niockocty. [Ipusnak
MapaJJIEIbHOCTH JIBYX
IIJIOCKOCTEMN

93

Tema 10.3 CsoticTBa
napajieIbHbIX MIIOCKOCTEN

4

Tema 10.4 IToBTopenue.
[TpoBepounas paborta

95

Tema 10.5 ITpuznak
NEPIEHANKYJIIPHOCTH
IPSIMOM M TUNIOCKOCTH

96

Tema 10.6
IlepnenauKkymsps! 1
HAKJIOHHBIE

97

Tema 10.7 IIpuznax
MePIEHANKYISIPHOCTH
IJIOCKOCTEU. YTJIIbI MEXKIY
NPSMBIMHU ¥ TIJIOCKOCTSMH.

98

Tema 10.8 Konrponpnas
pabora o Teme: «IIpsmbie u




MJIOCKOCTH B IIPOCTPAHCTBE

Pa3zpnen 11.
MHOrorpaHHMKH U
KpYyIJible TeJa

18

99

Tema 11.1 J[Byrpannbie

yriel. [Ipu3ma, ee 27€MEeHTHI.

[Tapamnenenunen. Kyo.
CeueHus npu3Mbl

100

Tema 11.2 ITnomans
OOKOBOI M MOJIHOM
MOBEPXHOCTHU IIPU3MBI,
napajJiesienunena, Kyoa

101

Tema 11.3 IIupamuna.
IIpaBunpHas nupamuaa.
VYcedeHHas nupaMua.
Terpasap Ceuenust
IUPAMHUIBI

102

Tema 11.4 [Tnomans
OOKOBOM U IIOJIHOU
MTOBEPXHOCTH TTHUPAMUJIBI

103

Tema 11.5 Hwiunanap u ero
3nemMeHThl. CeueHus
HAJTUHAPA

104

Tema 11.6 ITnomans
OOKOBOM U IIOJIHOH
MMOBEPXHOCTH NUIUHIPA

105

Tema 11.7 Konyc,
YCEUEeHHBI KOHYC, €r0
aneMeHThl. CeueHus KoHyca.
[ap, chepa ux ceuenus

106

Tema 11.8 ITnomans
OOKOBOI M MOJIHOMI
MOBEPXHOCTH KOHYCA,
YCEUEeHHOT0 KOHYCa, 11apa u

cdepsl

107

Tema 11.9 O6beM npU3MBI,
napaulelenuneaa

108

Tema 11.10 O0neMm
HI/IpaMI/IZ[I)I

109

Tema 11.11 O0beMm
LUJIMHApPA

110

O6nem konyca. O0beM
mrapa. Pemenue 3agau

111

Tema 11.12 KoHntponbHas
pabota Teme :
«MHOTOT'PaHHUKH U KPYTJIbIe
TENna»

Paszpnen 12. KoopanHatel 1
BEKTOPBI

10

Pedepar

112

Tema 12.1 OcHOBHBIE
MIOHATUS U ONPEIEICHUS.
CrnoxeHue U BBIYUTaHUE
BEKTOPOB. Y MHOXKCHHUE
BEKTOPA HA YHCJIIO




113 | Tema 12.2 [IpsimoyronpHast | 2 2 - 2
CUCTEMA KOOPJUHAT.
Paznoxxenue BexkTopa 1o
KOOPJMHATHBIM OCSIM
114 | Tema 12.3 [lelicTBus ¢ 2 - 2 2
BEKTOPAMH, 33JaHHBIMU
KOOpAMHATAMHU
115 | Tema 12.4 CxanspHoe 2 - 2 2
IIPOU3BENICHUE IBYX
BEKTOPOB
116 | Tema 12.5 YpaBHenue 2 2 - 2
OKPYKHOCTH, c(hepbl,
IUIOCKOCTH. BexTopHOE
ypaBHEHUE MPSAMON U
IUIOCKOCTH
117 | Tema 12.6 KourponpHas 2 - 2
pabora 1o Teme :
«KoopauHaTel 1 BEKTOPBD)
Hroro 3a 2 cemecTp 2 44 88 54 JK3aMeH,
HHAUBHUIYAJIbHBIH
HpPOeKT
Hroro 78 | 156 | - 117 | KonTpoabHas padora,
JK3aMeH,
MH/AMBUIYAJbHbIN
MPOEKT
2.2. HaumeHOBaHuUe M KPaTKOe CoAep:KaHue JIeKIHi
Hcnoan3oBanue
No | HauMeHOBaHHe Pa3/iesioB M TeM Y4eOHO# JMCIUIIHHBI, AKTHBHBIX U Yacer
B HX KPaTKoOe COAepPKaHue HHTEPAKTHBHBIX
dopm
1 cemecTp
1 | PABJEJI 2. OCHOBBI TPUT'OHOMETPUHU Jlexus-6ecena
Tema 2.1 Pangnannas mepa yriua. BpamareabHoe 2
ABukeHne. CHHYC, KOCMHYC, TAHT€HC U KOTAHICHC
ymcaa.
Onpenenenue cuHyca, KOCUHYCa, TAHT€HCa YUCIIA.
CaoiicTBa Tpuronomerpudeckux pynkuuii. Ilepesox u3
paZiMaHHOI MephI B IPaLyCHYIO U HA000pOT.
2
Tema 2.4 ®opmyJibl npuBeneHnst. PopMyJibl C10KeHUs 2
BriBoa hopmyin npuBeneHus, CI0KEHUs AJis CUHYCA,
KOCHHYCa U TaHT'€Hca.
3 | Tema 2.6 ®opmyJibl ABOMHOTO0 aprymeHTa. ®opmyJibl 2
NMOJIOBHHHOIO yIJIa
BriBoa hopmyi 1BoitHOTO aprymeHTa, moJIOBUHHOTO
apryMeHTa TPUTOHOMETPUUYECKUX (PYHKIIMHA
4 | Tema 2.8 IlpeoOpa3zoBanne cymMMbl 2
TPUTOHOMETPHYECKHX (PYHKIHMH B IPOU3BEACHHE H
NPOU3Be/IeHHEe B CYMMY
BeiBon hopMynn cymMMBl U pa3HOCTH TPUTOHOMETPHUYECKHUX
GbyHKIMH, TpeoOpa3oBaHUe CyMMbl TPUTOHOMETPUYECKUX
(GyHKIMI B IPOU3BEICHHE.
5 | Tema 2.12 IIpocTelilmue TPUTOHOMETPHYECKHE 2
YPABHEHHUA
Pemenue no gpopmynam u TpPUroHOMETPUUYECKOMY KPYTy
MPOCTEHIIINX TPUTOHOMETPHICCKUX YPAaBHEHUM
6 | Tema 2.13 IlpocTeiiline TPUTOHOMETPHUYECKHE 2
HEPaBEHCTBA
Pemienue no ¢popmynam ¥ TPUrOHOMETPUYECKOMY KPYTy




MPOCTEHIINX TPUTOHOMETPUUECKUX HEPABEHCTB

PA3JIEJI 3 ®YHKIIUU U TPAOUKHU

Tema 3.1 O0s1acTH onpeae/ieHUsl U MHOKECTBO
3HaYeHM: rpaduk GyHKIuM, NOCTpOeHUue rpapukoB
byHKuMiA, 3aJaHHBIX PA3JIMYHBIMU CIIOCOOAMHU
O3HakoOMJIEHUE C MOHSTHEM IIEPEMEHHON, TPUMEPAMHU
3aBUCUMOCTEN Mex a1y nepemeHHbIMU. Haxoxaenue o0aact
ronpeaeaeHus GyHKIUU, 001aCTH 3HaYCHUS QYHKIIMH.

MynbsTumeauanex
s

Tema 3.2 CBoiicTBa QyHKIIUM: MOHOTOHHOCTb, YeTHOCTD,
HEYETHOCTh, NEPUOAUYHOCTH

PaccmoTpeTs cBOMCTBA (DYHKIIHIA: MOHOTOHHOCTH,
YETHOCTH, HEYETHOCTH, IEPUOIUYHOCTH

Tema 3.5 Crenennasi pyHkums, e€ CBOMCTBA U rpapuk
PaccmoTpeTs cBOiiCTBa U TpaduKH CTENEHHOW (QYHKIMH B
3aBHCHUMOCTH OT IOKAa3aTelsi CTeICHH

10

Tema 3.6 OnpenesneHue noka3areabHO QyHKIUM, €€
CBOMCTBA M rpauKu
PaccmoTpeTs cBOMCTBA U TpaduKH MOKa3aTeIbHON (QYHKIIUU

11

Tema 3.7 Onpenenenue sorapupmudeckoin GyHKINHU, €€
CBOMCTBA U rpaduKu

12

Tema 3.8 Onpenesienue. cBoicTBa U rpaguku GyHKUMT
v = siny, V=cosx,Vv=1tgx,v=ctgx

PaccmoTneTs cBoiicTBa hvHKIIHIT

¥V =sinx,v=cosx,v=1=Itgx,v=cigx y IIOCTPOUTH
rpadUKN JAHHBIX (QYHKIUH.

13

Tema 3.9 O0paTHbIe TPUTOHOMeTPHUYECKHEe (PYHKIUH
Paccmotpets cBoiicTBa U rpaduku 0OpaTHBIX
TPUTOHOMETPHYECKUX (DYHKIIUIT: apKCUHYC, apPKKOCHHYC,
apKTaHI'eHC, APKKOTAHTCHC

14

PA3JIEJI 4. KOPHU, CTEIIEHHA U JIOT' APU®MbI
Tema 4.1 KopeHb n-0ii cTeneHu, CBOWCTBA PaIUKAJIOB,
NpaBuJia CPpaBHEHUN KOPHeil

[loHsiTHE KOpHS N-OM CTENEHU, CBOICTBA CTENEHU, IIPABUIIA
CpaBHEHUSI KOpHEM

Jlexnus c
pazbopom
KOHKPETHBIX
CUTyalHi

15

Tema 4.4 CTeneHnb ¢ 1eHCTBUTEIbLHBIM MOKA3aTeJIeM
PaccmoTpeTs cBOMCTBaA cTENEHEN € IEHCTBUTEIBHBIM
OKa3arejieM

16

PA3JEJI 5§ HAUAJIA MATEMATHUYECKOI'O
AHAJIN3A Tema 5.1 [HocaeaoBareabHOCTh. CIOCO0bI
3a1aHUA U CBOMCTBA YHCJIOBBIX MOCJIEI0BATEILHOCTEI.
BeckoHeuHo yObIBaKOIIasi reOMeTPUYECKast
M0CJIEeA0BATEILHOCTE

[ToHsATHE YHCIIOBOM MOCIEA0BATEALHOCTH, CIIOCO0aMHU €€
3aJlaHHs, BLIYUCIECHHUE €€ YJIEHOB

17

Tema 5.3 IlonsiTue o nmpejee nNocjae10BaTeJIbHOCTH.
CyiecTBoBaHue npeaeia MOHOTOHHOM OrpaHUYeHHOI
M0CJIe10BATEILHOCTH

[lonsiTHe npeaena mocnen0BaTeIbHOCTH.

18

Tema 5.7 IlpousBognas. IllonsiTHe 0 NpOU3BOAHOM
byHkunn

[Ipupamenue ¢pyHkuuH, npupaienue aprymenta. [lonsarue
0 IPOU3BOJTHOM.

19

Tema 5.8 IIpon3BogHBIE OCHOBHBIX 3JIEMEHTAPHBIX
pyHxuumii.

Beruncrnenue npou3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX
¢bynkuuit. [IpousBoHas cTeneHHo QyHKIMH.

Jleknus ¢
pazbopom
KOHKPETHBIX
CUTyalui

20

Tema 5.14 I'eomeTpuyeckuii CMbIC POU3BOHOM.
VYpaBHeHHE KacaTelbHON. | €OMEeTpUYECKH CMBICI
MIPOU3BOAHOMN

21

Tema 5.15 YpaBHeHue kacaTe1bHOH
BriBon ypaBHEeHHUs KacaTeabHOU K rpaduky GyHKIHMU B
TOUKE




22

Tema 5.18 Bo3pacranue u yobiBanue pyHKumuu
JlocTaTo4HBIN MPU3HAK BO3pACTaHUS (DYHKITHH.
Jloctatounslii mpu3HaK yObIBaHUs (PYHKITHH.

23

Tema 5.20 Kpurnueckne Touku GyHKIINH, MAKCHMYMBI
U MUHUMYMBI

Heo6xoanmoe ycioBue s3xctpemyma. [IpusHak Makcumyma
U MUHUMYMa QyHKIIHH.

24

Tema 5.22 O0mas cxema uccjieJ0BAaHUA (PyHKIMHU
O6nactp ornpeseneHus 1 001acTh 3HAUCHUS (PYHKIHH.
YeTHOCTh HEUETHOCTD (hyHKIMHU. TOUKH nepeceueHus
rpaduka c OcsIMA KOOpaAnWHAT. TOYKHM 3KCTpeMyMma u
3aH4YeHHUsl QYHKIMHU B 3TUX TOUYKAX.

25

Tema 5.24 HaxoxaeHnne HaAan00JIbIIEr0 1 HAUMEHBIIIET 0
3HaYeHus1 QyHKIMU

[IpaBusio OThICKaHUS HAKOOBIIETO M HAMMEHBIIIETO
3HAYCHUM QYHKIMH. PellieHne npuKiIagHbIX 3a1a4.

26

Tema 6.1 PA3JIEJI 6 UHTEI'PAJI U1 ET'O
INPUMEHEHMUE Onpenesienune nepsoodpasHoii. Tpu
NPaBUJIa HAXO0K/ACHUS NePBO0OPa3HBIX.

Omnpenenenue nepBoodbpasHoii. Tabnuia nepBoodpasHbIX.
Tpu npaBuiia HAXOXkAEHUS IEPBOOOPA3HBIX

Jlekuus-0Oecena

27

Tema 6.2 Iliiomaas KPUBOJIMHEHHOM TPaneu
Omnpenenenne KpUBOJIMHEIHOM Tpanenun. Beraucinenue
TUIONIA/TU KPUBOJIMHEHHON Tpaneuuu

28

PA3JIEJI 8 KOMBUHATOPUKA

Tema 8.1 OcHOBHBIE NOHATHSI KOMOMHATOPUKH.
®opmyJia 6mHoma Herorona. Tpeyronbuuk Ilackas.
[ToHATHS KOMOMHATOPUKU: pa3MEIIECHUs, COUCTaHUs,
nepecTaHoBKU. DOpMyJIbl 1711 X BBIYUCICHUS

29

PA3EJ 9. OJJIEMEHTBI TEOPUH .
BEPOSATHOCTEU U MATEMATHYECKOU
CTATUCTUKHA

Tema 9.1 CoObITHE, BEePOSITHOCTH COOBITHSA

ITonsiTHE COOBITUSA: TOCTOBEPHOE, HEBO3MOXKHOE,
cllyyaiiHoe, TPOTUBOII0JIOKHOE. BeposITHOCTh cOOBITHS

30

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

31

PA3JIEJI 10. [IPAMBIE U IIVIOCKOCTH B
ITPOCTPAHCTBE

Tema 10.1 OcHOBHBIC NOHATHSA CTEPEOMETPHH.
B3anMHoe pacnosiokeHue NPAMbBIX B IPOCTPAHCTBE
Axkcuomsl crepeomeTpun. OCHOBHbBIE TEOPEMBbI
crepeomerpuu. PacnonoxeHnue npsiMpIx B IPOCTPAHCTBE.

Jlexmus- Oecena

32

Tema 10.2 IIpu3Hak napajieJJbHOCTH NPAMON U

miockocTu. Ilpusnak mapajuieIbHOCTH ABYX IJIOCKOCTEH

OrmpesienieHne napauieTIbHOCTH PSIMOM U TIJTIOCKOCTH.
JlokazaTenbCcTBO MPU3HAKA MAPATIETHHOCTH MPSMON U
MIJIOCKOCTH, JTOKa3aTelIbCTBO MPU3HAKA APAIETbHOCTH
JIBYX TIJIOCKOCTEH.

33

PA3JIEJI 11 MHOT'OI'PAHHUKU U KPYIJIBIE
TEJIA

Tema 11.1 /IByrpannsbie yriusl. [Ipuzma, ee 3j1eMeHTBI.
Mapaaneaenunen. Kyo. Ceuenusi npusmbl
Onpenenenne AByrpaHHoro yria. OnpeneneHyue npusMel,
IIPaBWJIBHOM MPU3MBI, IPSIMOU NIPU3MBI U €€ DJIEMEHTBHI.
Onpenenenne napauieaenunesia, IpsIMoyrojJbHOro
napauenenunena, kyoa. Iloctpoenue ceueHnii mpu3Msl,
JMArOHAJIbHOE CEYCHUE IPU3MBIL.

Jlekuus -Oecena

34

Tema 11.3 IIupamupa. llpaBusibHas nupamuaa.
Yceuennas nupamuaa. Terpayap. Ceuyenusi nupamMuabl
Onpenenenne nupaMu/ibl, IPaBUIbHON MUpaMUIBbI,
YCEUEHHOU NUpaMubl, Terpadapa. Ilocrpoenue ceuenui
UPaMUJIBI.




35 | Tema 11.5 Tesna 1 NOBepXHOCTH BpalllecHUsI 2
Hununap u ero 3;1eMeHThl. CeveHust IMJIMHAPA.
Onpenenenne MUIMHAPA U €ro 3JeMeHToB. [locTpoeHue
CEYEHUM LUIMHIpA.

36 | Tema 11.7 Konyc, yceueHHbIIi KOHYC, €r0 3JIeMEeHTbI. 2
Ceuenns konyca. lllap, cpepa ux ceuenust
OmnpeneneHre KOHyca, yCEYCHHOTO KOHYca, 1apa, cepsl.
ITocTpoeHue ceueHuit KoHyca, 1apa.

37 | PABJEJI 12 KOOPAUHATBI U BEKTOPbBI Jlexuus -O6ecena
Tema 12.10cHOBHbIE IOHATHSA U ONIPeIeSIeHUs. 2
CioxeHue U BBIYMTAHHE BEKTOPOB. Y MHOKEHHUE
BEKTOpPa HA YUCJIO

IlonsiTHe BekTOpa B IpOCTpaHCTBE. PaBEHCTBO BEKTOPOB.
CrnosxeHue 1 BBIYMTaHNE BEKTOPOB.CBONCTBA CII0KEHUS
BEKTOPOB..CBONCTBAa YMHOKEHUSI BEKTOpA HA YHUCJIO.

38 | Tema 12.2 IIpsiMoyrosibHasi cHCTEMAa KOOPAMHAT. 2
Pa3yi0:keHne BEKTOpPA 10 KOOPAUHATHBIM OCAM
[IpsimoyronbHas cucteMa KOOpAUHAT B IPOCTPAHCTBE.
Koopaunarasle BeKTOpa, € AMHUYHBINA BEKTOp. Paznoxenue
BEKTOpa 10 KOOPAUHATHBIM ocsiM. [IpaBuia HaxoxaeHUs
KOOpJMHAT BEKTOPOB CYMMBbI U Pa3HOCTH, a TAK¥Ke
KOOpPJMHAThl IPOU3BEICHUS JAHHOTO BEKTOpa Ha YUCIIO.

39 | Tema 12.5 YpaBHeHHe OKPYKHOCTH, c(pepbl, IJIOCKOCTH. 2
BekTopHoe ypaBHeHHe NPAMOM M IVIOCKOCTH
YpaBHEHHE OKPYKHOCTH, Cepbl, MI0CKOCTH. B3anumuoe
pacnosoxeHue cepbl U MIOCKOCTH

HUTtoro 78

2.3. HamMeHOBaHMe M KPaTKoOe coJepKaHue Ja00opaTOPHBIX padoT
Hannweii 6uo pabomwl e npedycmMompen yueOHbIM NAAHOM

2.4.HanmeHOBaHMe U KPaTKOe coJepKaHUe MPAKTHYECKHUX (CeMUHAPCKUX) 3aHATHH

Hcnoap3oBanue
No HaumenoBaHue pa3ieioB M TeM AMCUHUILIMHBI, MX AKTHUBHBIX U
- KpaTKoe coiep;KaHue HHTEPAKTUBHBIX

¢dopm

Yacbl

1 | PABJIEJI 1. PASBUTHUE ITIOHSATUSA O YUCJIE Tema
1.1 Ilenblie u pauroHanbHbIe yncia J{elicTBUTENbHbBIE 2
yuciaa. JIelcTBUs Hall palluOHAJIbHBIMHU YHCJIaAMHU.

2 | Tema 1.2 Pemenue THHEHHBIX ypaBHEHUH U HEPABEHCTB 2

3 | Tema 1.3 Pemenue kBagpaTUUHbIX YpaBHEHUN U CUCTEM Pemenue 2
ypaBHEHH Pa3HOYPOBHEBBIX
3aj1a4

4 | Tema 1.4 Pemienue KBaJJpaTUIHBIX HEPABEHCTB 2

5 | Tema 1.5 Oynkumu: uHEHHAs, 0OpaTHAs 2
MIPONOPIMOHAIBHOCTE. [locTpoeHne kBaapaTnIHON

hyHKIINH

6 | Tema 1.6 KontponpHas pabota o teme «Pa3Butue 2
TIOHSTHS O YHCIICY.

7 | PA3AEJI 2. OCHOBbI TPUT'OHOMETPUU 2
Tema 2.2 OCHOBHBIE TPUTOHOMETPUUECKHUE TOKIECTBA K
nexunu « Pagnannas mepa yria. BpamarensHoe
nBukeHne. CHHyC, KOCUHYC, TAHT'€HC M KOTAHI'€HC YUCIIA.»

8 | Tema 2.3 IIpuMeHeHNE OCHOBHBIX TPUTOHOMETPUUYECKUX 2
TOX/IECTB K MPe0o0pa30BaHUIO BBIPAKEHUN K JIEKIIUU «
Panuannas mepa yria. Bpamarensnoe aBuxenne. Cunyc,
KOCHUHYC, TAHT'€HC U KOTAHT€HC YUCIIA.»

9 | Tema 2.5 ®opmyasl npuBeaeHus. POpMyIIbl CIOKEHUS K 2
ek «P@opMyiisl ipuBeeHus. QOpMyIIbl CII0KEHU




10

Tema 2.7 ®opmyibl 1BOMHOTO aprymeHTa. @opmyiibl
MTOJIOBUHHOTO yrJa K JieKiuuu «Dopmyrbl ABOHHOTO
aprymenTa.@opmyJibl OJIOBUHHOTO YTJIay

11

Tema 2.9 IIpeoOpazoBanre CyMMbl TPUTOHOMETPHUUYECKUX
GyHKIUI B IPOU3BEJCHUE U IPOU3BEICHUE B CYMMY K
nexuuu «I[IpeoGpasoBanrie CyMMbl TPUTOHOMETPUUYECKUX
(GyHKIMI B IPOU3BEJCHNUE U TPOU3BEICHUE B CYMMY»

12

Tema 2.9 ®opMysibl HOHUKEHUS CTEIICHU

13

Tema 2.10 BrinosiHeHue ynpaxHEHU HA TPUMEHEHUE
M3Y4YEHHBIX (popMyI K JeKuusiM «DopMysibl ABOMHOTO
aprymeHnTa.@opMyJibl MOJIOBUHHOTO YIJIa»,
«[IpeoOpazoBanrie cyMMbl TPUTOHOMETPUUYECKUX (PYHKIIUN
B [TPOU3BE/ICHUE U MPOU3BEIACHHUE B CYMMY»

Pemrenue
Pa3HOYPOBHEBBIX
3amau

14

Tema 2.14 ApkcuHYC, apKKOCHHYC, aPKTAHT€HC K JICKIIUU
«[Ipocreiinie TPUTOHOMETPUUECKHUE YPABHEHUS

15

Tema 2.15 Pemenue ynpaxxnenui o teme «OCHOBBI
TPUTOHOMETPUN»

16

Tema 2.16 KonTtponbHas padoTa o reme «OCHOBBI
TPUTOHOMETPHI»

17

PA3JIEJI 3 ®YHKIIUU U TPAO®UKHU

Tema 3.3 [IpomexxyTku BO3pacTaHus U yObIBAaHUS,
HanOOJIbIIICe U HANMEHBIIICE 3HAYCHUSI, TOUYKH IKCTPEMyMa
K nekuuu «O01acTh onpeaesieHrs 1 MHOXKECTBO 3HAUCHUH:
rpaduk yHKIMH, TOCTpoeHue TpaduKoB QYHKIUH,
3aJIaHHBIX PA3IMIHBIMU CIIOCOOAMM

18

Tema 3.4 HccnenoBanue ¢pynkuuid. [loctpoenune rpaduxos
¢ynkuuit K nekunu «CBoHCTBa (QYHKIIMM: MOHOTOHHOCTD,
YCTHOCTb, HCYCTHOCTD, IICPUOJUIHOCTD».

Pemenue
Pa3sHOYPOBHEBBIX
3a1a4

19

Tema 3.10 Pewienue ynpaxxuenuit no reme «QyHKIUHU 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 YpaBHEHUM K
nexunu «KopeHs n-oi CTENeHH, CBOICTBA paJiuKaJIoB,
MpaBujia CPABHEHUS] KOPHEI»

22

Tema 4.3 Crenenb ¢ paluOHaIbHBIM [TOKA3aTENEM K
nexkunu «KopeHb n-oi CTeneHu, CBOMCTBA PaAUKAIIOB,
MpaBUjia CPABHEHUSI KOPHEH»

Pemenne
Pa3sHOYPOBHEBBIX
3a71a4

23

Tema 4.5 Pemenne nokasarenbHbIX YPaBHEHUH K JIEKIIUN
«CTeneHp ¢ JeNCTBUTEIbHBIM MOKA3aTEIEM)

24

Tema 4.6 Jlorapudm. Jlorapudm uncna. IlpaBuna
neicTBuil ¢ Jorapudmamu

25

Tema 4.7 IIpeoOpa3oBanusi anredpanyuecKux BbIpaKEHUH
K Jexnn «CTeneHb ¢ IeHCTBUTEIILHBIM ITOKa3aTeIeM)

26

Tema 4.8 [IpeoOpa3oBanue BEIpaXEHUN, COAECPIKALINX
paaukaisl K Jekiuu «KopeHb n-oil CTENeHH, CBOMCTBA
pasvKaJIoB, IPAaBUJIa CPABHEHUSI KOPHEN»

27

Tema 4.9 IIpeoOpazoBanue BeIpaXXeHUH, COAEPKAIINX
CTETEeHH U Jorapu@msl K Jiekuuu «CTeneHb ¢
JNIEUCTBUTEIILHBIM ITOKA3aTEJIEM)

Pemenue
Pa3HOYPOBHEBBIX
3a71a4

28

Tema 4.10 Pemenue norapudmMudeckux ypaBHEHUN

29

Tema 4.11 Pemenue ynpaxuenuii no treme «Kopsu,
CTEINIEHU U JIOrapu(pMbI»




30

Tema 4.12 KortponsHas padota o teme «KopHu,
CTETIEHH U JIOTapuPMbD»

31

PA3JIEJI 5. HAUAJIA MATEMATHYECKOI'O
AHAJIM3A

Tema 5.2 UuncnoBas nociaea0BaTeaIbHOCTh, CIIOCOORI €€
3aJIaHusl, BEIYMCIIEHHS YWICHOB I1OCJIE0BATEILHOCTH K
nexuuu «IlocmenoBarenbHocth. CIOCOOBI 3a0aHUI U
CBOMCTBA YHCIIOBEIX MOCJIEIOBaTEIbHOCTEM. beckoneuHo
yOBIBaroIIasi TeOMETPUYECKAs IMOCIET0BATEILHOCTD)

32

Tema 5.4 IIpenen nocneq0BaTENbHOCTH K JICKIIUN
«IloHsATHE O Ipenene nociIe 0BaTENbHOCTH.
CymiecTBoBaHuUE Mpeiesia MOHOTOHHOW OTPaHUYEHHOMN
I10CJIEI0BATEIbHOCTH

33

Tema 5.5 Penienue ynpaxxHeHui 1o Teme
«IlocnenoBaTeIbHOCTHY

34

Tema 5.6 KonTponbsHas pabora 3a nepBblii ceMecTp

35

Tema 5.9 IIpaBuia BIYUCICHUS TPOU3BOAHBIX K JICKIIUU
«I[Ipou3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIIHI»

Petmenue
Pa3sHOYPOBHEBBIX
3a1a4

36

Tema 5.10 IIpousBoaHbBIE TPUTOHOMETPUUECKUX (PYHKIIHMA
K nexkuun «I[Ipon3BogHBIE OCHOBHBIX AJIEMEHTAPHBIX

(DYHKIHI

37

Tema 5.11 Boruncnenue npou3BOJHON CIOXKHON (QYHKITUU
K Jiekiuu  «[Ipon3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX

byHKIHII

38

Tema 5.12 Pemienue ynpaxxueHuil o teme : «Bbraucienue
ITPOU3BOIHBIX)

39

Tema 5.13 Mexanuueckuil CMbICT IPOU3BOJHON

40

Tema 5.16 Pemienne ynpaxaenuii. CaMmocTosiTenbHas
pabota

41

Tema 5.17 IIpumenenne HenpepbIBHOCTH. MeTox
VHTEPBAJIOB

42

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

3

Tema 5.21 Kputnueckue Touku (yHKIIMH, MAKCUMYMBbI U
MUHUMYMBI K JIekiun «Kputnueckue Touku GpyHKIUH,
MaKCHMYMBbl I MUHUMYMBI»

44

Tema 5.23 [IpumeHeHe TPOU3BOIHBIX K UCCIETOBAHUIO
(GYHKIUH ¥ TOCTpOEHHIO TpaduKOB K JeKiun «Oomas
cXema HCClIeIOBaHUus (PYHKITUN)

Petenue
Pa3HOYPOBHEBBIX
3a1a4

45

Tema 5.25 KortponbHas paboTa 1o JeKIusm
«Bo3spacranue u yobiBanue GpyHkiuny, «Kpurndeckue
TOYKH (PYHKIIMH, MAKCUMyMbl U MUHUMYMBI», «OO011as
CXeMa UCCIIeOBaHMS (QYHKITHI

46

PA3JIEJI 6 MHTET'PAJI U ET'O IPUMEHEHUE
Tema 6.3 Unterpan. Teopema HetoTona-Jleitoamma k
sekuuu «llmomans KpUBOJIMHENHOW TPAITCIIN»

47

Tema 6.4 IIpuMeHeHne UHTErpasa K BEIYMCICHUIO
(hbU3UYECKUX BEIUMYMH U TIomaei K Jexmun «llmomans
KPHUBOJIMHEWHOHN TPANECLIUN»

48

Tema 6.5 KonTponbsHas pabota 1o pazaeny: «MHTerpan u
€ro MPUMEHEHUE»

49

PA3JIEJI 7 YPABHEHUSA U HEPABEHCTBA




Tema 7.1 PenieHne TpUrOHOMETPUUYECKUX YPAaBHEHHI
METOJOM Pa3JI0KEHHs] HA MHOKUTEIN

50

Tema 7.2 PenieHne TPUrOHOMETPUUYECKUX YPAaBHEHHI
METOJOM BBEICHUS HOBOM IIEPEMEHHOU

51

Tema 7.3 Pemenue iorapu)MU9IECKUX ypaBHEHHIN

Pemrenne
Pa3HOYPOBHEBBIX
3amay

52

Tema 7.4 Pemenue orapuMu4ecKux HEPaBEHCTB

53

Tema 7.5 Penienue nokazaTeabHbIX YPaBHEHUM

54

Tema 7.6 Pemienne noka3aTenbHbIX HEPABEHCTB

Pemenue
Pa3sHOYPOBHEBBIX
3a7a4

55

Tema 7.7 Pemienue cucremM ypaBHEHUI

56

Tema 7.8 KontposbHas paboTa mo Teme : «YpaBHEHUS U
HEPaBEHCTBA»

57

PA3JIEJI 8 KOMBUHATOPUKA

Tema 9.2 Permenne koMOMHATOPHBIX 3a/1a4. KOHTpoOIbHAS
pabota k ekunu «OCHOBHBIE MTOHATHS KOMOMHATOPUKHU.
®opmyna bunoma Herotona. Tpeyronsuuk [Tackans»

58

PA3AEJI 9 QJIEMEHTBI TEOPUHA
BEPOSITHOCTE U MATEMATHUYECKOM
CTAUCTHUKH

Tema 9.2 Knaccuueckoe onpeaeieHue BEpOATHOCTH K
nexiun «CoObITHE, BEPOSTHOCTH COOBITHS

59

Tema 9.3 Teopembl 0 cymme BEpOSITHOCTH U 00
YMHO>XEHUH BEpOATHOCTH K Jiekuun «CoObITHE,
BEPOSITHOCTH COOBITHS»

60

Tema 9.5 KonrposnbHas paboTa 1o Teme :
«KombuHaTopukay

61

PA3AEJI 10. IIPSIMBIE U IIVIOCKOCTHU B
IMPOCTPAHCTBE

Tema 10.3 CBoiicTBa napajieabHbIX MJIOCKOCTEH K JIEKIUN
«[Ipu3HaK nmapamieTbHOCTH MPSIMOU U TITIOCKOCTH.
[Ipu3Hak napaenbHOCTH IBYX INIOCKOCTEN)

62

Tema 10.4 [Toropenue. [IpoBepounas padoTa K JIEKIMH
«ITpu3Hak nmapamieabHOCTH MPSIMOI U TIOCKOCTH.
[Tpu3Hak nmapamienabHOCTH IBYX IJIOCKOCTEH»

63

Tema 10.5 [Ipu3Hak nepneHIUKYISIPHOCTH MIPSIMOU U
IIJIOCKOCTH K JeKIHHA «OCHOBHBIE MOHATHUS CTEPEOMETPHH.
B3anMHOe pacnosnoKeHue NpsMbIX B IPOCTPAHCTBE)

64

Tema 10.6 [leprieHIUKYISAPBI 1 HAKIIOHHBIE K JIEKIUN
«OCHOBHBIE TOHATHS cTepeoMeTpun. B3anmuoe
PaCIIOJIOKEHUE NPSIMBIX B IPOCTPAHCTBEN

65

Tema 10.7 IIpu3Hak nepneHAUKYISIPHOCTH IIJIOCKOCTEN.
VYrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMH K JIEKIINN
«OCHOBHBIE TOHATHS cTepeoMeTpun. B3anmuoe
PaCIOJIOKEHUE NPSIMBIX B IPOCTPAHCTBEY

66

Tema 10.8 Kontposbnas pabota o pazaeny «IIpsimbie n
IUIOCKOCTHU B IIPOCTPAHCTBE

67

PA3JIEJI 11. MHOT'OI'PAHHUKU U KPYIJVIBIE
TEJIA

Tema 11.2 [Tnomaas OOKOBOI U MOTHOM MOBEPXHOCTH
IIPU3MBI, TapaJuIeenunena, Kyoa kK Jekuuu «/IByrpanHele
yribl. [Tpusma, ee snementsl. [lapamienenunen. Kyo6.

Pemenne
Pa3HOYPOBHEBBIX
3az1au




CedeHust mpuU3MbI»

68

Tema 11.4 [Inomanb OOKOBOH U MOJIHOH TOBEPXHOCTH
nupamu el K steknun «IIupamuna. IlpaBunpHas
nupamuga. YcedenHnas nupamuaa. Terpasap Ceuenus
MUPAMUIBD)

Pemrenne
Pa3HOYPOBHEBBIX
3amau

69

Tema 11.6 [1nomans OOKOBOM 1 OJHOM NOBEPXHOCTU
nuMHapa K Jiekunu «ununap u ero anemenTsl. CeueHus
LHWIMHIpa»

70

Tema 11.8 [Lnomans OOKOBOM U MOJHON MMOBEPXHOCTH
KOHYCa, YCEYEHHOTO KOHYca, mapa u chepsl K JISKIUU
«Konyc, yceueHHbII KOHYC, €ro 3JieMeHThl. CeueHus
konyca. [llap, chepa ux ceueHus»

71

Tema 11.9 O0beM npu3Msl, apajuieJenuneaa K JEKIUN
«JIByrpannsie yribl. [Ipu3ma, ee 3JIeMEHTBI»

72

Tema 11.10 O6beM nupamusl K Jexkuuu « [upamuna.
[IpaBunbHas nupamua. Y ceuyeHHas nupaMmuaa. Terpasap
Ceuenust nupaMuab»

73

Tema 11.11 O06bem munuHApa K ek «L{umusaap u ero
a1eMeHThl. CedeHus UIMHIPa

Pemenne
Pa3HOYPOBHEBBIX
3a1a4

74

Tema 11.12 O0bem koHyca. O0beM mapa. Pemenue
3a7a4.1mo TeMe : « MHOTOTpaHHUKHU U KPYTJIbIE Tela

75

Tema 11.13 KonTponbHas paboTa 1o teme
«MHOrOrpaHHUKH U KPYIJIBIE TEJIA»

76

PA3JIEJI 12 KOOPAUHATBI U BEKTOPbBI
Tema 12.3 [leiicTBus ¢ BEKTOpamMHu, 3alaHHbIMU
KoopauHaTamH K Jiekuuu «IIpsMoyronpHas cucrema
KoopauHaT. Pa3no)keHne BeKTopa o KOOpAMHATHBIM
0CsSIM»

77

Tema 12.4 CxansipHoe npou3BeZeHNE IBYX BEKTOPOB K
nexunu «IIpsmoyrosnpHas cucreMa KOOpAWHAT.
Pa3no)xeHne BeKTopa 1o KOOPJIMHATHBIM OCSIM»

78

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

Hrtoro
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2.5. Bujpl u cofepxaHue caMoCTOATeIbHON padoThI CTyAeHTa; (OPMBbI KOHTPOJIA

HaumeHnoBaHue pa3aesioB M TeM TUCHUILINHBI, X
KpaTKoe coJiep:KaHue;
BHJI CAMOCTOSITEJIbHOH Pa0doThI

dopma
KOHTPOJIA

3adeTHDBIE
eIMHHULbI
(yachbl)

Pa3znen 1. Pa3BuTHe NOHATHSA 0 YHCTIE

Tema 1.1 Llenbie 1 panimoHaIbHBIE YUCIIA.
[elictBuTenbHble uyncina. JledcTBus Hal
palMOHAIBHBIMU YUCIAMU.

Bunx camocrositensHOM paboTh U3YUEHHUE JICKITMOHHOTO
Marepuaia Jijis HarmucaHus pedepara

Pedepar

12

Tema 1.2 PemnieHne MMHENHBIX ypaBHEHUN 1 HEPABEHCTB
Bun camocrosiTensHOM paboThl cCaMOCTOSTEILHOE
U3Yy4YEHUE JIUTEPATYPbI

CobecenoBanue

Tema 1.3 Penienne kBapaTUUHBIX YPaBHEHUH U CUCTEM
ypaBHeHU. Bua camocToaTensHoi paboTsl
CaMOCTOATENIBHOE U3YUYEHUE JIMTEPATYPBI, IIOATOTOBKA K
KOHTPOJIHOU padoTe

CobecenoBanue

KoHTponbHas
pabota

Tema 1.4 PemieHue kBaipaTUUHBIX HEPABEHCTB
Bun camocrosiTensHOM paboThl CaMOCTOSITEIBHOE
HM3yYCHHE JIUTEPaTyphl

CobecenoBanue

Tema 1.5 Oynkuuu:
TuHEHas1, 00paTHas MPOMOPIIMOHATHHOCTb.

KoHnTponbHas
pabota




ITocTpoenue kBagpaTHIHON (HYHKIIHH

Buna camocrosTenbHOM pabOThl CAMOCTOSITEIIBHOE
M3y4YeHUe JTUTEPATYPHI, TOATOTOBKA K KOHTPOJIHHOU
paboTe

Pa3nes 2. OcHOBBI TPMTOHOMETPHH

Tema 2.2 OCHOBHbBIE TPUTOHOMETPUUYECKHUE TOKIAECTBA
Bun camocrosiTensHoi#l paboThl H3y4eHHE JIEKIIMOHHOTO
MaTepuaia JUlsl HanucaHus pedepara

Pedepar

12

Tema 2.13 [Ipocreiiirie TPUrOHOMETPUUECKUE
HEpaBeHCTBA

Bun camocrosiTensHO# paboThl CaMOCTOSTENBHOE
W3YYEHHUE JIUTEPATypPhl

CobecenoBanue

12

Pazjnen 3. ®ynkunu u rpadpukn

Tema 3.1 O0snacTh onpeaeieHUs: U MHOKECTBO
3Ha4YCHMI: rpaduK GYHKIHUH, TOCTPOEHUE IPpaPUKOB
Bua camocrosTenbHOM paboThl U3YUEHHUE JICKITMOHHOTO
MaTepHaia Jijis HamucaHus pedepara

Pedepar

Tema 3.4 ccnenoBanue pynkiuii. [loctpoenue
rpadukoB GyHKIHI

Bun camocrosiTensHO# paboThl H3y4eHHE JEKIIMOHHOTO
MaTepuaia JUlsl HanucaHus pedepara

Pedepar

10

Tema 3.9 OOparHble TPUrOHOMETpHUYECKHE (DYHKITHH
Bun camocrostensHoN pabOThl M3y4eHUE JIEKIIMOHHOTO
Marepuaa JuIs HarucaHus pedepara, moroToBKa K
KOHTPOJIHOU pabote

Pedepar

11

Pasnen 5. Hauana MaTeMaTHYeCKOro aHaJu3a
Tema 5.9 [IpaBusna BeIYUCIIEHNS TPOU3BOIHBIX
Bua camocrositenbHOM pabOThl KOHCIIEKTUPOBAHKE
HCTOYHHUKOB

CobecenoBanue

12

Tema 5.10 [Ipou3BoHbIE TPUTOHOMETPUUECKUX
byHKIUH

Bun camocrositensHOM pabOThl KOHCIIEKTHPOBAHUE
MCTOYHHUKOB

CobecenoBanue

13

Tema 5.11 BoiunciieHue npou3BOJHON CIOKHOU
byHKIMHA

Bua camocrositennbHOM paboThl KOHCIIEKTUPOBAHHE
HMCTOYHUKOB

CobecenoBanue

14

Tema 5.22 OOmiast cxema uccae0BaHus QyHKIUU
Bun camocrosiTenbsHO# pabOThl KOHCIIEKTHPOBAHNE
HMCTOYHHUKOB

CobecenoBanue

15

Pa3nes 6. MHTerpan u ero npuMeHenune

Tema 6.1 Onpenenenue nepBooOpaznoi. Tpu npasumna
HaXO0XACHUS [1EpBOOOPA3HBIX.

Bun camocrosiTensHOM paboThl H3y4eHHE JEKIIMOHHOTO
MaTepuaia JUlsl HanucaHus pedepara

Pedepar

16

Tema 6.3 MuTerpan. Teopema HptoTona-Jlenonuma
Bua camocrositensHOM paboThl U3YYEHHUE JICKITMOHHOTO
MaTepuaia Jijisl HamucaHus pedepara

Pedepar

17

Tema 6.4 1IpumeHenne nHTErpaga K BHIYMCICHUIO
(bUBUYECKUX BEJIMYHH U TIIOMAIeH

Bux camocrositenbHOM paboThl U3YUEHHUE JICKITMOHHOTO
MaTepuaa Jijis HamucaHus pedepara

Pedepar

18

Pa3znen 7. YpaBHeHus1 M HEpaBEeHCTBA

Tema 7.3 Pemenue norapupMuuecKux ypaBHeHUN
Bun camocrositensHOI paboThl KOHCIEKTHPOBAHUE
HUCTOYHHUKOB

CobecenoBanue

19

Tema 7.4 Pemenue norapupMuuecKux HEPaBEHCTB
Bun camocTosiTenbHOM paOOTHl KOHCIIEKTHPOBAHHE
HCTOYHUKOB

CobecenoBanue

20

Tema 7.5 Penienue nokasarenbHbIX YpaBHEHUN
Bun camocrositenbHON paboThl KOHCIIEKTUPOBaHHE
HMCTOYHUKOB

CobecenoBanue

21

Tema 7.6 Pemenne noka3aTenbHbIX HEPABEHCTB
Bun camocTosiTenbHOM pabOThl KOHCIIEKTHPOBAHHE
HCTOYHUKOB

CobecenoBanue




22 | Tema 7.7 PelieHne cucTeM ypaBHEHHMI CobecenoBanue 2
Bun camocrosTensHO# paboThl KOHCIIEKTUPOBAHKE
HCTOYHUKOB

23 | Pazgen 12. KoopaAMHATEI H BEKTOPI Pegepar 2
Tema 12.1 OCHOBHBIC MTOHATHS U ONIPEACICHUSA.
CrnosxeHue ¥ BBIYMTAHNE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha YHCJIIO

Bun camocrositensHOM paboThl H3y4eHUE JIEKIIMOHHOTO
MaTepuasa Julsl HanucaHus pegepara

24| Tema 12.2 TIpsMoyronpHas CHCTEMA KOOP/MHAT. Pegepar 2
Pa3niosxeHne BEeKTOpa 10 KOOPAUHATHBIM OCSIM

Bun camocrosiTensHOM paboThl H3y4eHUE JIEKIIMOHHOTO
MaTepuasa Julsl HanucaHus pegepara

25 | Tema 12.3 [leiicTBus C BEKTOpaMH, 3aJaHHBIMU Pegepar 2
KOOpJAUHATaAMH

Bun camocrosiTenbHOM pabOThl H3yYEHHE JEKIIUOHHOTO
MaTepuaa Julsl HanucaHus pedepara

26 | Tema 12.4 CxansapHOE POU3BEICHHE IBYX BEKTOPOB Pedepar 2
Bun camocrosTensHO# paboThl U3yUeHHE JEKIIMOHHOTO
MaTepuasa Juisi HanucaHus pedepara

27 | Tema 12.5 YpaBHEHHE OKPYKHOCTH, CepEl, Pegepar 2
IJI0CKOCTH. BexkTopHOE ypaBHEHHE IPSIMO U
IIJIOCKOCTH

Bun camocrosiTenbHOM pabOThl H3y4eHHE JIEKIIUOHHOTO
MaTepuaia Jijisl HanucaHus pedepara

HO[[FOTOBRa HHAUBUHAYAJIBHOI'O ITIPOCKTA
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3. ©OPMA ITPOMEXXYTOUYHOMN ATTECTAIIUU (3AUET, DK3AMEH)
1 cemecTp — KOHTpOJIbHAS paboTa
2 ceMecTp — PK3aMEH, HHUBHIYaIbHBIN IPOEKT.

4. YYHEBHO-METOJUYECKOE U TH®OPMALIMOHHOE OBECIIEYEHHE

JUCHOUIIJIMHBI
4.1. PexoMeHnayemas Jureparypa
4.1.1. OcHoBHasi IUTEpPaTYpa:

1. Anmaros, A. B. Matematuka [DnekTpoHHBIH pecypc] : yuedHoe nmocodbue mis CI1O / A. B.
AnmaroB. — 2-e u31. — DJEKTPOH. TeKCToBbIe JaHHble. — CapatoB : IIpodobpazoBanue, Aii
ITu Op Meaua, 2019. — 162 c. — 978-5-4486-0403-4, 978-5-4488-0215-7. — Pexum goctyma:
http://www.iprbookshop.ru/80328.html
2.T'opromikuH, A. II. Maremaruka [DnekTpoHHBIH pecypc| : ydeOHoe mocobme / A. IL
I'opromkus ; nox pea. M. M. Boaunuapa. — DnekTpoH. TEKCTOBbIE HaHHblE. — CapaToB : Al
[lu Op Memua, 2019. — 824 c. — 978-5-4486-0735-6. — Pexum pocryna:
http://www.iprbookshop.ru/83654.html
3.KouetrkoBa, 1. A. Martematuka. [Ipaktukym [DnexTpoHHBINA pecypc] : yuebHoe mocodue / U.
A. Kouetkona, K. 1. Tumomiko, C. JI. Cene3eHb. — DJIEKTPOH. TEKCTOBbIE JaHHbIE. — MUHCK :
Pecniy0Onukanckuid MHCTUTYT npodeccuoHanbHoro obpasosanust (PUIIO), 2018. — 505 c. —
978-985-503-773-7. — Pexum nocryna: http://www.iprbookshop.ru/84874.html
JlonmotHMTEILHAS JIMTEpPATYpa:
1.CoBeptkoB, [1.1. CrpaBouHUK NO 3JI€MEHTapHOM MaTemaTHke : ydeOHoe mocobue / I1.HW.
CoBepTkoB. — 2-¢ usn., crep. — Cankr-IlerepOypr : Jlans, 2019. — 404 c. — ISBN 978-5-
8114-4132-7. — TekcT : 2NEKTPOHHBIH // DNEKTPOHHO-O0MOIMOTeuHast cuctema «Jlaupy : [calT].
— URL: https://e.lanbook.com/book/115529.— Pexxum mocTyma: 1j1st aBTOpH3. TOIb30BATEIICH.



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

2. Anekcees, I'. B. Beiciias matematuka. Teopust u mpakTuka [ DJIeKTpOHHBIN pecypc] : ydeOHoe
nocooue mis CIIO / T'. B. Anekcee, . Y. XonsBuH. — DJEKTPOH. TEKCTOBBIC JaHHBIC. —
Caparos : [IpodobpazoBanue, At [Tu Op Menua, 2019. — 236 ¢. — 978-5-4486-0755-4, 978-5-
4488-0253-9. — Pexum nocryna: http:// www.iprbookshop.ru/81274.html

3.KopobGeitnukoBa, M. 0. Maremaruka. Teopusi BeposTHOCTeH [DneKTpOHHBIH pecypc] :
yuebHOoe mocobme mis CIIO / U. FO. KopobGeiinukoBa, I'. A. TpyOeukas. — DIEKTpPOH.
TekcToBble nanHbie. — CapatoB : [IpodoOpazoBanue, 2019. — 154 c. — 978-5-4488-0344-4. —
Pexxum noctyna: http:// www.iprbookshop.ru/86073.html

4.1.3. MeToau4eckasi iureparypa:
e Meroanyeckue yKa3aHus ISl IPAKTUYCCKUX 3aHATUI
e Meroanyeckue yKa3zaHHs Uil CAMOCTOSITEIILHBIX 3aHATUI
4.1.4. UnTepHeT-pecypcehl:
e Tazera «Maremaruka» usgarensckoro gqoma «llepsoe
ceHTsa0ps»http://www.mat/septemba.ru
MaremMaTtrka B OTKpBITOM Kosuteke http://www.mathematics.ru
OO6pa3oBarenbHbI MaTeMaTUuecKuil caiit Exponenta.mhtto://www/ exponent/ru
Ob6mmepoccuiickuii MaTematnueckuid mopran Mati-Net/Ru http://www/mathnet/ru
e [lopran Alhnath.ni —Bcst MaTemMaTnka B OJJHOM MecCTe.
4.2. IlporpamMHoOe obecnieueHnue:
«CneyuanvHoe npocpammHoe He mpebyemcsy

4.3. MaTepuaibHO-TeXHUYECKOe o0ecrnevyeHue TUCIUILTUHBI
[TapThl, cTYyNbs, TOCKA, HATJISAIHBIE TOCOOUS
5. KOHTPOJIb Y OLIEHKA PE3YJIbTATOB OCBOEHUSI YYEBHOM
JUCHUITIUHBI
KoHTpoJib M 0LleHKA pe3ylbTaTOB OCBOCHHS Y4eOHOM TUCIUIUIMHBI OCYIECTBISIETCS
MIPEMno/IaBaTesieM B MPOIECCE MPOBEICHUS MPAKTHUECKUX 3aHATHN, COOECEIOBaHUsI, a TAKKE
BBIMIOJTHEHHS 00YJarOIIMMHKCS KOHTPOJIBHBIX pa0OT, HHIMBHIYaIbHBIX IIPOEKTOB, pedepaTos.

DopMbI U METOAbI Ilepeyenn
PesyabTaThl 00yueHus
KOHTPOJISA M OLlEHKH NMOATBEP:KIAeMBbIX
(ocBOeHHBIE YMEHMS, YCBOCHHbIE 3HAHNS) .
pe3yJbTaToB 00y4eHHs KOMIeTeHI Ui
KonTponbsHas T
AJITEEPA OHTpOJIbHAs paboTa
Pegepar
YMETh: CobecenoBanue
o BBITIOJIHATh apu(hMETHYECKUE | VHauBuayaIbHBI TPOCKT
JeMCTBUS HAJ YUCIIAMH, cOYeTasl YCTHBIE U
MUCHMEHHBIC MIPUEMBL; HaXOJNUTh

OpUOIIKEHHbIE  3HAYEHHUS BEIUYUH |
MOTPEIIHOCTH BBIUMCICHUN (a0CONMOTHAS U
OTHOCHUTEIIbHAS); CpPaBHUBATh YHCJIOBBIC

BBIPAXKECHMUS;

. HaXOJWTh 3HAUYEHUs KOpHS, CTEIIEHH,
Jorapudma, TPUTOHOMETPUUECKHUX
BBIpQXEHUII Ha OCHOBE OIpENEeIeHHUs,
UCIIOJIb3Ys pu HE00X0AUMOCTH
UHCTPYMEHTAJIbHBIE CPEACTBA;

M0JIb30BATHCS MPUOIMKEHHOMN OLIEHKOW MpH
IIPAaKTUYECKUX pacyerax;

° BBIINOJHATH npeoOpa3oBaHus
BBIPAKEHUH, NpUMEHSA bopMyIbI,
CBA3aHHBIE CO CBOMCTBAMH CTCICHEH,
norapudmos, TPUTOHOMETPUUECKUX
byHKIINIH;

o HCIIOJIB30BATh npuoOpeTeHHbIe
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3HaHUST W YMEHMS B  IPaKTUYECKOH
JEeSITeIbHOCTH 1 TIOBCETHEBHOM KHU3HH:

- Ul TOpPaKTUYECKHX  pacyeToB IO
dbopmynam, BKJTFOYAst hopmyIsl,
coJieprKaliue CTEIIEHH, panuKanbl,
J0rapupmbl U TPUTOHOMETPUYECKHE
(GyHKLINHU, UCIIONB3YSI MPH HEOOXOIUMOCTH
CIpaBOYHBIE MaTepHallbl M TMpOCTeHIIne
BBIYUCIIUTENIbHBIE YCTPOMCTBA.

DOyHKUUH U rPpadpuKu

yMeThb:

o BBIUUCIIATH 3HaU€HHE (PYHKIMU IO
3aJaHHOMY 3HAYEHHUIO apryMeHTa IpH
pasInYHbIX criocobax 3afaHus QyHKINU;

. OIIPENEATh OCHOBHBIE CBOMCTBA
YUCIOBBIX (YHKLUH, HIUTIOCTPUPOBATh UX
Ha rpaukax;

o CTPOUTH I'paPUKH U3Y4YEHHBIX
(GYyHKINH, HIUTIOCTPUPOBATH 10 TpauKy
CBOICTBa 3JI€MEHTAPHBIX (PYHKIIHIA;

® UCHOJb30BATH MOHATHE QPYHKIMHU IS
ONMCAHHUA U aHAJIN3a 3aBUCUMOCTEN
BEJIMYUH;

. HCIIOJIB30BaTh IpUOOpETECHHbIE
3HAHUSIT U YMEHHUSI B  IPAKTUYECKOU
JESATEIIBHOCTHU U ITOBCEIHEBHOM JKU3HU JUIS:
-JUTSL OTIMCAHUS C TOMOIIBIO (DYHKIIUH
pa3IMYHBIX 3aBUCUMOCTEM, TPENCTABICHUS
uX rpaduecKu, UHTEpIpeTaly rpaduKoB.
Hayana matemMaTHyecKoro aHajamsa
yMeTb:

®  HAXOJIWUTb IPOU3BOJHBIE DJIEMEHTAPHBIX
byHKIH;

® JCIOJb30BaTh MPOU3BOAHYIO AJIS
U3y4EeHHsI CBOMCTB (DYHKIMHA U TOCTPOEHUS
rpadukos;

®  [IPUMEHSATH HPOU3BOIAHYIO JUISI
NPOBEIEHUS NMPUOIMIKEHHBIX BBIUMCIICHUH,
pelaTh 3aJa4y MPUKJIAJIHOTO XapakTepa Ha
HaXO0X/IeHNE HauOOobILIEro 1 HAMMEHbIIETr0
3HAYEHUS;

®  BBIYMCIIATH B IPOCTEHIINX CIIydasx
IUIOINAAN U OOBEMBI C HCIIOJIb30BaHHEM
ONPEJIETICHHOT O UHTETpaa;

® 1CIOJIB30BAaTh MPHOOPETEHHBbIE 3HAHUS
U YMEHUS B MPAKTUYECKOHN N1eATEIbHOCTH U
MIOBCEITHEBHOM JKU3HM JUISL:

-pelIeHys MpUKIaJHbIX 3ajja4, B TOM YHCIIe
COLMAIbBHO-IKOHOMHUYECKUX U (PU3UUECKUX,
Ha HauOoJbllee 1 HaMMEHbIlIee 3HAUCHHS
Ha HaXO0XKJIEHUSI CKOPOCTH U YCKOPEHHUSI.

I'EOMETPUA

yMeTb:
o pacro3HaBaThb Ha  4YepTexax W




MOJIEISIX ~ MPOCTPAHCTBEHHbIE  (POPMBIL;
COOTHOCHUTh TpPEXMEpPHBbIE OOBEKTHI C UX
ONHMCAHUAMHU, U300paKEHUSIMH;

o ONUCHIBaTh B3aUMHOE PACIOJIOKEHUE
OpSIMBIX U IUIOCKOCTEH B IMPOCTPAHCTBE,
apeyMeHmuposams — C60U  CYHCOeHusi 00
9MOM PACNOIONCEHUU;

. aHaJIM3UPOBATH B MIPOCTEUIINX
cilyyasix B3aUMHOE pacroioKeHue
00BEKTOB B IIPOCTPAHCTBE;

o n300paxkaThb OCHOBHbIE

MHOTOIDAHHUKA M KpyIUIble  Tena;
BBIIIOJIHATB YEPTEXKHU 110 YCIIOBHUAM 3a/1a4;

o cmpoums npocmetiuiue cevenus Kyoa,
npUMbL, NUPAMUODL;
o pemiath IUIAaHUMETPUYECKHE u

IPOCTCHININE CTEPEOMETPUYECKHE 3aJIauM
Ha HAXOXJICHHE TN'eOMETPUYCCKHUX BEINIHH
(I1MH, YTII0B, IUIOHIaIeH, 00BEMOB);

o UCIIOJIb30BaTh npu peleHnu
CTEPEOMETPUUYECKUX 3a1a4
IIAHUMCETPHUICCKUC (1)aKTI>I U METOABI,
o IIPOBOJUTH JI0Ka3aTeJIbHbIE
paccyXJIeHHs B XOJI€ PELIECHUs 3a/ay;
. HCIIOJIB30BaTh IpUOOpETECHHbIE

3HaHUST U yYMEHMs B  IPAKTUYECKOH
JeSITeIbHOCTH U TIOBCEIHEBHOM KU3HU IS
- aas uccienoBaHus ( MOJIEIMPOBAHUSA)
HECJIO)KHBIX IPAKTHUYECKUX CUTyallud Ha
OCHOBE H3YyYEHHBIX (OpMysl U CBOWCTBa
$uryp;

- BBIYMCIEHUSA OOBEMOB U IJIOLIAJCH
MOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJ IMPU
pEIIEHUN MPAKTUYECKUX 3a]ad, UCIIOJIb3Ys
Opu  HEOOXOIUMOCTH CHpPAaBOYHUKU H
BBIUMCIIUTENbHBIE YCTPOICTBA.

B pesynprate = ocBoeHuss  y4eOHOM
JUCHUIUIMHBL ~ OOydYaroIluics  JOJDKEH
3HATh:

o 3HaYeHHE MaTeMaTHYECKOW HAYKH ISt
peleHus 3aa4, BO3HUKAIOIIUX B TEOPHU U
IIPAKTUKE; IIUPOTY U B TO K€ BpeMs
OTPaHUYEHHOCTh MIPUMEHEHHS
MAaTEMAaTUYCCKUX METOJOB K aHAJIN3y U
UCCIICIOBAaHUIO TIPOLIECCOB U SIBJICHUH B
IpHUpOJIe U OOIIECTBE;

. 3HAQYeHHE TMPAKTUKM U BOIPOCOB,
BO3HHMKAIOIIUX B CamMOM MaTemMaTHKe st
dbopMupoBaHUS u pa3BUTHS
MaTeMaTU4YeCKOn HayKU; HCTOPUIO

pa3BUTUS  TOHSATUS  YHCIA, CO3JAHUS
MaTEMaTHUYECKOI0 aHaJIN3a, BOSHUKHOBEHMUS
Y Pa3BUTHS T€OMETPUH;

o YHUBEpPCAJIbHBIH XapakTep 3aKOHOB
JIOTUKA MaTE€MaTHYECKHX PacCyXJIECHUH, UX




OPUMEHUMOCTh ~ BO  BCeX  00OJacTsiIX
YeJIOBEUECKOU e TENbHOCTH;

o BEPOATHOCTHBIN XapakTep pa3iNuHbIX
MPOLIECCOB OKPY>KAIOIIETO MUPA.




