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1. TACIIOPT ITPOT'PAMMBI YUYEBHOM JACIHUITINHBI
MareMaTHnka

1.1. Ob6saacTh NPpUMeEHEeHHUs TPOrPAMMBI
[Tporpamma yueOHON JUCLUIUIMHBIL SBJSETCSA YaCThI0 OCHOBHOM 00pa30BaTesIbHOM IPOrpaMMBbl B

cootBercTBUU ¢ PI'OC 1o cnenunanbHocTH CI1O 29.02.04 KoHncTpynpoBaHue, MOJIETUPOBAHUE
Y TEXHOJIOTHUS IIBEUHEBIX U3IEINN

[IporpaMmma  yuyeOHOW  JUCHUIUIMHBI ~ MOXET  OBITb  HCIOJIb30BaHA  IPHU
M3YYEHUU OOIIETEXHUYECKUX U CHEIUATBHBIX JUCIUIUIMH U B IPAKTUYECKON ACSATEIBHOCTU IO
MPUOOPETEHHON CHEIATIbHOCTH.

1.2. MecTo yueOHO# THCHMILUINHBI B CTPYKTYpe 00pa30BaTeIbHO NPOrpaMMbI:

TUCIUIUIMHA SBJISETCS MNPOPUILHOM AUCHUIUIMHON 0011e00pa3oBaTebHON MOATOTOBKU H

OTHOCHTCS K 00111€00pa30BaTeIbHOMY UKy ¥ U3Y4aeTCs B IEPBOM M BO BTOPOM CEMECTpeE.

1.3. Hean u 3apa4yu y4eOHOH IMCHUIUIMHBI — TPe0OBaHMSI K Pe3yJbTaTaM OCBOEHHS

yueOHOM TUCUMILINHBI
B pe3ynbraTe ocBoeHHs y4eOHOM TUCIUTUTMHBI O0YYarOIHICs TOMKEH YMETh:
AJITEBPA
yMeTb:

o BBIMOJHATh apu(MEeTHUUECKUe JEHCTBUSL HAJ[ YMCIIaMHU, COYeTash YCTHbIE U MHCbMEHHBIE
MPUEMBI; HAaXOJIUTh MPHOJIMIKCHHBIC 3HAYCHHS BEJIMYUH W TOTPEITHOCTH BBIYHCIICHHMA
(aOcomoTHAs U OTHOCUTEIbHAS); CPABHUBATH YHCIIOBBIC BBIPAKCHHUS;

o HAXOJHUTh 3HAUEHUS KOPHS, CTENEHH, Jiorapudpma, TPUTOHOMETPUUECKUX BBIPAKCHUI Ha
OCHOBE OIPEACIICHUs], UCIOIb3Yysl MPH HEOOXOJUMOCTH HHCTPYMEHTAJIbHBIE CPEICTBA;
MOJIb30BATHCS MPUOIMKEHHOM OIEHKOM NP MPAaKTUYECKUX pacueTax;

o BBIIOJIHATh IPE0Opa30BaHUsl BBIPAKEHUH, NpUMEHsAs (QOpMysbl, CBA3aHHBIE CO
CBOICTBaMH CTeMNeHei, TorapuMoB, TPUTOHOMETPUYECKUX (PYHKIINNA;
o UCIIOJIb30BaTh INPUOOPETEHHbIE 3HAHUS W YMEHHUS B IMPAKTUYECKOM MAEATEIbHOCTU HU

[IOBCEHEBHOM KU3HU:
- JUI IPAaKTHUYECKUX pacyeToB Mo Gopmysam, BKItouas GOpMyJibl, COJEpKalIie CTEIeHH,
pamukanbl, JorapupmMbl U TPUTOHOMETPHUECKHE  (DYHKLUH, HCHOIb3ys  IpH
HE00XO0/IMMOCTH CIIPaBOYHbIE MAaTepUalIbl U MPOCTEHININE BRIYMCIUTEIbHBIE YCTPOUCTBA.
DyHKIUHN U TPaPUKH
yMeTh:
. BBIYUCIIATH 3HaU€HHE (DYHKIMU 1O 33JJaHHOMY 3HAU€HHUIO apryMEHTa MPH pa3IMyHbIX
crioco0ax 3ajjaHus (QyHKIHH;
OTIpeNieNATh OCHOBHBIE CBOMCTBA UHCIIOBBIX (DYHKIMH, HIUTIOCTPUPOBATh X HA rpaduKax;
CTPOUTH TpapUKH U3YYEHHBIX (PYHKIUH, WITTIOCTPUPOBATH 10 IpaduKy CBOICTBa
3JIEMEHTApHBIX (QYHKIIMIA;

UCIOJIb30BaTh MOHATHE (DYHKIIMU JIJIs1 ONMCAHUS M aHAJIN3a 3aBUCUMOCTEN BEJINYHH;
UCIIOJIb30BaTh TNPHOOPETEHHbIE 3HAHUS W YMEHUS B NPAKTUUYECKOH JEATENbHOCTH U
IIOBCEHEBHOM KU3HU IS

-JIJIs1 ONIMCAHUS C OMOIIBIO0 (DYHKIMN Pa3INYHBIX 3aBUCUMOCTEN, MPECTABICHUS UX

rpaduvecku, HHTEpIIpeTaluy rpadruKoB.

Hayana maTeMaTH4eCcKOro aHajmu3a

yMeTh:

®  HAXOJUTh IPOU3BOHBIE DJIEMEHTAPHBIX (QYHKIUH;

UCIIOJIb30BaTh MPOU3BOJHYIO JIUIsl U3YUYEHHUsI CBOUCTB (DYHKIMI U OCTPOSHUS I'padHKOB;

®  [IPUMEHATH NPOU3BOAHYIO IS IPOBEJCHUS NPUOIMKEHHBIX BBIYUCICHUH, pelaTh 3a/1aun
MPUKIIATHOTO XapaKTepa Ha HaX0KJeHHE HauOOJbIIEero 1 HAUMEHbBIIIEr0 3HAYCHHUS;

®  BBIUUCIIATH B MPOCTEHIINX CIIydasX IUIOMIAIN U 00bEMBI C UCTIOIb30BAHUEM ONPEIEICHHOTO
MHTETpaIa;

® CMOJIb30BaTh NPUOOpPETEHHbIE 3HAHUS U YMEHUS B MPAKTUYECKOW NEATEIbHOCTH H
MTOBCEJHEBHOM KU3HHU IS



-p€IICHUS NIPUKIAJHbIX 3aa4, B TOM YHCJIC COIUAJIbHO-O3KOHOMUYCCKHUX U Q)HBHHGCKI/IX, Ha
HanOOoJIbIIee U HAMMEHBIIIEE 3HAUCHUS Ha HaXOXIACHUA CKOPOCTU U YCKOPCHUS.

I'EOMETPUSI
yMeThb:

. pacrmo3HaBaTh Ha 4YepPTEKaXx M MOJEISIX MPOCTPAHCTBEHHBIC (OPMBI; COOTHOCHUTH
TpeXMEPHBIC OOBEKTHI C UX OMHUCAHUSIMH, H300PAKCHHUSIMH,

. OMKCHIBATh B3aMMHOE PACIONOXKEHHE TPSIMBIX M ITUIOCKOCTEH B TPOCTPAHCTRBE,
aApeyMenmupo8ams 80U CyHCOeHUst 00 IMOM PACNOJIONCEHUU,

° AHAIM3UPOBATh B MPOCTEHIIMX CIy4dasX B3aMMHOE pAaCIOJIOKEHHE OOBEKTOB B
IIPOCTPAHCTBE;

° HU300paXkaTh OCHOBHBIC MHOTOTPAHHMKH M KPYIJIbIE Teja; BBIMOJHATH YCPTEKH II0
YCIIOBUSIM 3a]1a4;

° cmpoums npocmetiwue cevenuss Kyoa, npuzmol, NUPAMUobsL,

° pelaTh MIAHUMETPUYCCKUE W TPOCTEHINNE CTEPEOMETPUUYCCKUE 3a/1a4l Ha HAXOXKJICHUE
F€OMETPUUYECKHUX BEJIMYUH (JJIMH, YTJIOB, IUIOMIA/Iel, 00bEMOB);

° UCIIOJIb30BaTh IMPH PEHICHUH CTEPEOMETPUYECKHX 3aJay IUIAHUMETPUYECKHE (PAKThl M
METO/IBI;

IIPOBOJUTE JOKAa3aTEIILHBIE PACCYKICHUS B XO/I€ PELICHU 3a1aY;

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

- ISl uccleioBanus ( MOAENUPOBAHUS) HECIOKHBIX MPAKTUYECKUX CUTYAIlMil HA OCHOBE

M3YYEHHBIX (DOpMYI U CBOICTBa QUTYp;

- BEIYMCIICHUS] 00bEMOB M IUIOMIAJICH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ IPU PEIICHUN

MPAKTUYECKHUX 3aJ]1a4, UCIIOJIb3Yys MPU HEOOXOJUMOCTH CIPABOYHUKU U BBIYUCIUTEIbHBIC

YCTPOMCTBA.

B pesynbrare ocBoeHus y4eOHON AUCIUTUTMHBI O0YJAIOIIUICS JOKEH 3HATh:

3HA4YCHHE MAaTEMaTU4YECKOM HAYKU JUIS PELICHMS 3a/1a4, BOSHUKAIOUIUX B TEOPUHU U
IIPAKTHKE; IIUPOTY U B TO K€ BPEMsI OTPAaHUYEHHOCTh IPUMEHEHUS MATEMaTUYECKUX
METOJIOB K aHaJIM3Y U UCCIIE0BAaHUIO MTPOLIECCOB U SBJIEHUHN B PUPOJIE U OOIIECTBE;

3Hau€HUE MPAKTUKHU U BOIPOCOB, BOZHUKAIOIIMX B CAMOM MaTeMaTuke Jisi GOpMUPOBAHUS
Y Pa3BUTHS MATEMaTUYECKOW HAyKH; UICTOPHUIO PAa3BUTHSI TOHATHS YNCIIA, CO3AAHUS
MaTE€MaTUYeCKOr0 aHaAJIN3a, BOSHUKHOBEHHS M Pa3BUTHUSI TEOMETPUH;

YHUBEPCAIbHBIA XapaKTep 3aKOHOB JIOTHKU MAaTEMaTUYECKUX PACCYXKACHUH, NX
IPUMEHUMOCTb BO BCEX 00JIaCTSX YeI0BEUYECKOH J1eTeNbHOCTH;

BEPOATHOCTHBIN XapaKTep pa3IMUHbIX IPOLECCOB OKPYXKAIOIIETO MUPA.



2. CTPYKTYPA U COAEPXAHME YUYEBHOM JUCIHUIIIINHBI
OO6mast Tpy10€MKOCTh TUCIUTUIMHBI COCTABIISICT:

351 akageMHUUYECKHX YacOB, U3 HUX:

234 akaJeMHYECKUX YacOB — ayJIMTOPHBIC 3aHITHS,
117 akapeMHUeCcKUX YacOB — CAMOCTOsITEIbHAs padoTa.

2.1. Y4eOHO-TeMaTHYeCKHUIl IJIAH Y4eOHOM TUCHUTIIINHBI

Buabi yueOHoli padorsl,

BKJIIOYAs
CaMOCTOATEIbHYI0 Dopmel
padoTy CTyJEHTOB TEKYIIEro KOHTPOJIs
- U TPYA0EMKOCTh ycneBaeMoCcTH
e HaumenoBaHue pasieiios, 3 6 uacax (no pasoenram
/i TeM y4eOHo S o OUCYUNTUHDL)
@]
AUCHUTLIHHBI 3 = E ®opma
S| 88 &2 O NPOMEKYTOYHOM
T E
2 = 5 § S 5 aTTecTAllNN
(] <
= é S 8§ = (no cemecmpam)
<
= =
KonTposabHas padora,
Pa3pean 1. PazBurue
1 - 12 30 pedepar,
MOHATHS 0 YHCJIe
codeceroBaHue
Tema 1.1 Llensie u
palroHaIbHBIC YKCIA.
1 | JelcTBUTENBHBIC YUCIIA. 1 - 2 12
JleicTBus HaL
paIMoHATHHBIMU YHCIIAMH.
Tema 1.2 Pemmenue
2 | TMHEHHBIX YPABHEHUU U 1 - 2 4
HEPaBEHCTB
Tema 1.3 Pemenune
3 | KBaApAaTU4YHBIX YpaBHEHUU 1 | 1 - 2 4
CHUCTEM YpaBHEHUI
Tema 1.4 Pemenue
4 | KBaJIpaTUYHBIX HEPABEHCTB 1 - 2 2
Tema 1.5 OyHkuuu:
JUHeHas, oOpaTHas
5 | mponopuUHMOHANIBHOCT. 1 - 2 8
[TocTpoeHue kBaIpaTUUHOM
(GyHKIIUH
Tema 1.6 KonTponbHas
6 | pabora o Teme «Pa3BuTHE 1 - 2
MOHSITHSI O YHCTIE).
Pa3nes 2. OcHOBBI
TPHTOHOMETpIH 1] 12 | 20 2 Pebepar,
p p cobeceoBaHHe
Tema 2.1 Pagunannas mepa
7 | yrma. Bpamarensnoe 1 2
nBmxeHne. CUHyC, KOCHHYC,
TAHTeHC U KOTAHT€HC YHCIIa.
Tema 2.2 OCHOBHBIE
8 | TpuroHOoMeTpUYECKUE 1 - 2 12
TOXJIECTBA
Tema 2.3 IIpumenenue
9 | OCHOBHBIX 1 - 2
TPUTOHOMETPHYCCKHUX




TOXKIECTB K
npeoOpa30BaHUIO
BBIPAKCHUI

10

Tema 2.4 ®opmyrbl
npuseneHus. PopMyiibl
CIIOKCHMS

11

Tema 2.5 ®opmyisl
npuseneHus. opmyisl
CIIOKEHUS

12

Tema 2.6 opmyisl
JBOMHOIO apryMeHTa
DopMyIIbI ITOJIOBUHHOTO

yria

13

Tema 2.7 ®opmyisl
JBOMHOIO apryMeHTa
DopMyIIbI ITOJIOBUHHOTO

yria

14

Tema 2.8 [IpeoOpazoBanue
CYMMBI
TPUTOHOMETPHUYECKUX
(GyHKIUH B IPOU3BEICHHE U
MPOU3BEIAEHUS B CYMMY

15

Tema 2.9 IIpeoOpa3oBanue
CYMMBI
TPUTOHOMETPHUYECKHUX
(GyHKIMI B IPOU3BEACHUE U
MIPOU3BE/ICHUS B CYMMY

Tema 2.10 ®opmynbl

16 | mommkenus crenenu
Tema 2.11 BrimonHenue
YIpa)XKHEHUHN Ha

17

HpI/IMeHeHI/IC I/ISYLIGHHI)IX
opmyn

18

Tema 2.12 IIpocreiimue
TPUTOHOMETPHUYECKHE
ypaBHEHUS

19

Tema 2.13 IIpocreiimme
TPUTOHOMETPUUYECKHE
HEpaBEHCTBA

12

20

Tema 2.14 Apkcunyc,
apKKOCHHYC, apKTaHI'€HC

21

Tema 2.15 Pemenue
YIIPA)KHEHUM 110 TEME :
«OCHOBBI TPUTOHOMETPHUU»

22

Tema 2.16 KonTposbHas
pabota no Teme : «OCHOBBI
TPUTOHOMETPHH»




Pa3znen 3. ®ynkunu u
rpaguku

14

Pegepar

23

Tema 3.1 O6nacThb
OTIpeNIeIeHUs] 1 MHOKECTBO
3Ha4YeHU: rpaduK QyHKIINH,
MOCTPOCHHE TPaPUKOB
(byHKIWH, 3a1aHHBIX
pa3IMYHBIMH CIIOCO0AMU

24

Tema 3.2 CpoiicTBa
(yHKIMU: MOHOTOHHOCTb,
YEeTHOCTh, HEYETHOCTbD,
EPUOIMIHOCTb.

25

Tema 3.3 [IpomexyTku
BO3PACTaHMS U YOBIBAHMUS,
HanOoJbIIee ¥ HaMEHbIIIee
3HAYCHHUS, TOUKH
IKCTpeMyMa

26

Tema 3.4 VccnenoBanue
¢dynkuwmii. [Tocrpoenne
rpaduKoB PyHKITHIA

27

Tema 3.5 Crenennas
byHKIHS, €€ CBOHCTBA U

rpaduk

28

Tema 3.6 Onpeneneuue
nokaszaTesibHOU (PyHKINH, e€
CBO¥CTBA U IrpaduKH

29

Tema 3.7 Onpenenenue
JorapupmMuIecKon
¢byHKIIMH, €€ CBOMCTBA U
rpaduku

30

Tema 3.8 Onpenenenue,
CBOIcTBa U rpadUKu

byHKIMI

¥V = SINx,y = cosx,y =tgx,y =

F chga

31

Tema 3.9 O6patHble
TPUTOHOMETPHUYECKHE

byHKIIIHN

32

Tema 3.10 Pemenne
YIIPA)KHEHUM 110 TEME :
«DyHKIUU U TpapUKK»

33

Tema 3.11 KonTposbHas
pabora

Paznea 4. Kopuu, crenenn
U JIorapu(pmbl

20

34

Tema 4.1 Kopens n-oit
CTEIIEHH, CBOMCTBA
panuKaloB, IpaBuia
CpaBHEHHUs KOpHEH

35

Tema 4.2 Pemenue
UPPAITMOHATBLHBIX




YpaBHEHUU

36

Tema 4.3 Crenensb ¢
parroHaIbHBIM TTOKa3aTelIeM

37

Tema 4.4 Crenessb ¢
NENCTBUTEIbHBIM
[oKa3arejieM

38

Tema 4.5 Pemenune
MOKa3aTeJIbHBIX YPaBHECHUM

39

Tema 4.6 Jlorapugm.
Jlorapudm yucna. [IpaBuiia
JeicTBUH ¢ Jorapudpmamu

40

Tema 4.7 IIpeoOpazoBanust
areOpanyecKrX BhIPaKEHUH

41

Tema 4.8 IIpeoGpazoBanue
BBIPAXKEHHUI, COJIEPHKALIIUX
paJiuKaIbl

42

Tema 4.9 IIpeoOpazoBanue
BBIPKEHUH, COJIEpIKAIIUX
CTETICHU M JIOTapr (MBI

43

Tema 4.10 Pemenue
JorapuGpMUIECKUX
ypaBHEHUU

44

Tema 4.11 Pemenue
YIPAKHEHUM 110 TEME :
«KopHu, crenenu,
J0TapruPMbD)

45

Tema 4.12 KonTposabHas
pabota no teme : «KopHu,
CTETIEHH, JIorapu(MbI»

Pa3pen 5. Hauaja
MATEMATHYECKOIr0 aHAJIN3A

20

30

14

codeceqoBaHne

46

Tema 5.1
[TocnenoBaTebHOCTB.
Croco0kbl 3a1aHus U
CBOICTBA YHCIIOBBIX
MocIe0BaTeIbHOCTEH.
beckoneuno yObIBarommas
reoMeTpHruecKas
MOCJICI0BATEIIHHOCTh

47

Tema 5.2 Uncnoas
MOCJICA0BATEILHOCTD,
CIocoOkI € 3amanus,
BBIYMCJICHHS YJICHOB
MTOCIEA0BATEILHOCTH.

48

Tema 5.3 IlonsTue o
npeaene
MOCJIEI0BATEILHOCTH.
CymiecTBoBaHuE Mpeena
MOHOTOHHOM OTPaHUYEHHOMN
MMOCJIEIOBATEILHOCTH




49

Tema 5.4 [Ipenen
MOCIIEI0BATEIbHOCTH

50

Tema 5.5 Pemenue
YIIPA)KHEHUM 110 TEME :
«IlocneoBaTeILHOCTHY

51

Tema 5.6 KonTponbHas
paboTa 3a nepBblil ceMecTp

Hroro 3a 1 cemecTp

34

68

63

KonTpoasnas padora

52

Tema 5.7 IIpousBoaHas.
ITonsiTHE O MPOU3BOIHOMN

GyHKIIHH.

53

Tema 5.8 IIpousBoaHbie
OCHOBHBIX JIEMEHTAPHBIX

byHKIMI

54

Tema 5.9 [IpaBuna
BBIYHCIICHHS] TIPOU3BOIHBIX

55

Tema 5.10 I[IpousBoiHbIC
TPUTOHOMETPUUECKUX

byHKIMI

56

Tema 5.11 Breraucienne
MIPOU3BOHOM CIIOKHOM

byHKUINM

57

Tema 5.12 Pemenue
YIPA)KHEHHUU 110 TEME :
«Bpruncnenue
MIPOU3BOAHBIX)

58

Tema 5.13 Mexanunueckuit
CMBICJI IPOM3BOIHOM

59

Tema 5.14 'eomerpuueckuii
CMBICJT TPOU3BOIHOM.

60

Tema 5.15 YpaBHenue
KacaTeJIbHON

61

Tema 5.16 Pewenue
YIPa)KHEHUH.
CamocTosTenbHas paborta

62

Tema 5.17 [Ipumenenue
HelpepsIBHOCTH. MeTon
UHTEPBAJIOB

63

Tema 5.18 Bospacranue u
yObIBaHUE (QYHKIIMH

64

Tema 5.19 Bo3pacranue u
yObIBaHUE (QYHKIIMH

65

Tema 5.20 Kputnueckue
TOYKH (PYHKIIHH,
MaKCUMYMbl 1 MUHUMYMBI

66

Tema 5.21 Kputnueckue
TOYKH (PYHKIIHH,
MaKCUMYMbl 1 MUHUMYMBI

67

Tema 5.22 O611asg cxema
yccleJoBaHMs PyHKINU




68

Tema 5.23 [Ipumenenue
HPOU3BOAHBIX K
UCCIIEIOBAaHMIO (DYHKIUH 1
MMOCTPOEHHUIO rpadhUKOB

69

Tema 5.24 Haxoxnenue
HanOOJIBIIIETO U
HAUMEHBILIEr0 3HAYCHUS

byHKIUA

70

Tema 5.25 KonTponbHas
pabora 1o Teme:
«IIpousBonHas»

Pa3zngen 6. UnTerpaJ u ero
NpUMeHeHHne

12

Pedepar

71

Tema 6.1 Onpenenenue
nepBooOpaszHou. Tpu
MpaBHJIa HAX 0K JICHUS
1epBOOOPa3HBIX.

72

Tema 6.2 Ilnomans
KPUBOJIMHEHHOMN TpaIleLuH.

73

Tema 6.3 nrterpan.
Teopema HproToHa-
JleliOHuIIa

74

Tema 6.4 [Ipumenenue
WHTErpajia K BBIYUCICHUIO
(GU3HYECKUX BEIMYMH U
Iomanaeu

75

Tema 6.5 KontponbHas
pabota no Teme: «MHTETpan
" €0 IPUMCHCHUC»

Pazgen 7. YpaBHenust u
HEPaBEeHCTBA

16

18

codecenoBanmne

76

Tema 7.1 Pemenue
TPUTOHOMETPUUECKUX
YpaBHEHUN METOJIOM
pa3oKEeHUs] HA MHOYKUTEIN

77

Tema 7.2 Pemenue
TPUTOHOMETPUUYECKUX
YPaBHEHUN METOA0M
BBEJICHUS HOBOM
IIEPEMEHHOMN

78

Tema 7.3 Pemenne
norapuMUIECKUX
ypaBHEHUU

79

Tema 7.4 Pemenue
JorapupMUUECKUX
HEPaBEHCTB

80

Tema 7.5 Pentenue
MOKAa3aTeJIbHBIX YpaBHEHUM

81

Tema 7.6 Pentenue
MOKa3aTeJIbHBIX HEPABEHCTB




82

Tema 7.7 Pemenue cucrem
ypaBHEHUH

83

Tema 7.8 KonTponbHas
pabora 1o Teme :
«YpaBHEHUS 1 HEPABEHCTBAY

Pa3zgen 8. KomOunaropuka

84

Tema 8.1 OcHoBHBIE
MOHITHUS KOMOMHATOPHKH.
®opmyna bunoma HeroToHa.
Tpeyronpuuk [Tackans.

85

Tema 8.2 Pemienne
KOMOMHATOPHBIX 33]1a4.
KonrtposnbHas padora

Pa3zgen 9. DieMeHTHI
TeOPUM BEePOSATHOCTEH U
MaTeMaTH4ecKoi
CTATHCTHKH

86

Tema 9.1 CoOrITHE,
BEPOSITHOCTH COOBITHS

87

Tema 9.2 Knaccuueckoe
oTpesieNIeHNue BEPOSTHOCTH

88

Tema 9.3 Teopembl 0 cymme
BEPOSATHOCTU U 00
YMHOXXCHUH BEPOSITHOCTU

89

Tema 9.4 IlpencraBieHue
JAHHBIX (TaOJIAIIBI,
JMarpaMmebl, Tpadukn),
reHepabHasi COBOKYITHOCTD,
BBIOOpKa, cpesiHee
apudmeTnyeckoe, MearaHa

90

Tema 9.5KonTponbHas
pabota Teme :
«KombuHaropuka»

Paznea 10. Ilpambie n
IJIOCKOCTH B NMPOCTPAHCTBE

12

91

Tema 10.1 OcHoBHEIE
TIOHSITUSL CTEPEOMETPHUH.
B3auMHoe pacnionoxeHnue
MPSIMBIX B POCTPAHCTBE

92

Tema 10.2 IIpuznax
MapaJJIEIbHOCTH MPSAMOU U
mockocty. [Ipusnak
MapaJJIEIbHOCTH JIBYX
IIJIOCKOCTEM

93

Tema 10.3 CroiicTBa
napajuieNIbHBIX TIOCKOCTEH

94

Tema 10.4 TloBTOpenue.
[TpoBepounas paborta

95

Tema 10.5 IIpuznak
NEPIEHIUKYJIIPHOCTH
IPSIMOM M TNIOCKOCTH




96

Tema 10.6
[TepieHAMKYISPBI 1
HAaKJIOHHbIE

97

Tema 10.7 IIpuznak
NEePHEHANKYISPHOCTH
MJIOCKOCTEH. YTIIbI MEXITY
MPSIMBIMU U TUIOCKOCTSIMH.

98

Tema 10.8 KontpoisHas
pabota no teme: «lIpsamble u
TUIOCKOCTH B IIPOCTPAHCTBEY

Pa3zpnen 11.
MHOrorpaHHMKH U
KpYIJible TeJia

18

99

Tema 11.1 /[Byrpannbie

yriel. [Ipu3sma, ee 237€MEHTHI.

[Tapamnenenunen. KyoO.
CeueHus npu3Mbl

100

Tema 11.2 [lnomans
OOKOBOH M MOJIHOM
MOBEPXHOCTHU IIPU3MBI,
napajuiesenunena, kyoa

101

Tema 11.3 [Tupamua.
[TpaBunbHas nupamMua.
VYcedenHas nupamua.
Terpasap Ceuenust
IMUpaMu bl

102

Tema 11.4 [Tnomans
OOKOBOM U ITOJIHOH
MOBEPXHOCTH IHUPAMU/IBI

103

Tema 11.5 Huwmunanap u ero
aiieMeHTEl. CeueHust
AJTUHAPA

104

Tema 11.6 I[Tmomans
OOKOBOM U ITOJIHOMH
MOBEPXHOCTH IMIIMHPA

105

Tema 11.7 Konyc,
YCEUEeHHBI KOHYC, €T0
aneMeHThl. CeueHus KoHyca.
[ap, chepa ux ceuenus

106

Tema 11.8 ITnomans
OOKOBOI M MOJIHOMI
MOBEPXHOCTH KOHYCAa,
YCEYCHHOTO KOHYCa, Iapa u

chepbl

107

Tema 11.9 O6beM npU3MBI,
napajuIeIenuneaa

108

Tema 11.10 O6bem
HPaMHUIBI

109

Tema 11.11 O0vem
[WIHH]IpA

110

O6nem konyca. O0beM
mrapa. Pemenue 3agau

111

Tema 11.12 KonrponsHast
pabota Teme :




«MHOTOTPaHHUKHU U KPYTJIbIe
Tena»
Paznen 12. Koopaunarbiu | 2 6 6 10 Pegepar
BEKTOPHI
112 | Tema 12.1 OcHOBHBIE 2 2 - 2
HIOHATHS U OIIPEICIICHUSI.
CrnoxxeHue ¥ BbIUUTAHUE
BEKTOPOB. Y MHOXKEHUE
BEKTOPA Ha YHCJIO
113 | Tema 12.2 [IpsmoyronpHas | 2 2 - 2
CUCTEMA KOOPJUHAT.
PaznoxeHnue BekTopa 1o
KOOPJMHATHBIM OCSIM
114 | Tema 12.3 JlcticTBus ¢ 2 - 2 2
BEKTOpaMH, 33JaHHBIMU
KOOp/AMHAaTaMHU
115 | Tema 12.4 CxkansipHoe 2 - 2 2
HPOMU3BEACHUE JIBYX
BEKTOPOB
116 | Tema 12.5 YpaBuenue 2 2 - 2
OKPY’KHOCTH, c(hepbl,
IJIOCKOCTH. BekTopHoe
ypaBHEHHE IPSAMOi 1
IJIOCKOCTH
117 | Tema 12.6 KontpoabHas 2 - 2
pabora 1o Teme :
«KoopanHaTel U BEKTOPbI»
Hroro 3a 2 cemecTp 2 44 88 54 JK3aMeH,
HHAUBHUIYAJIbHBIH
NPOEKT
Hroro 78 | 156 | - 117 | KonTpoabHasi pabora,
IK3aMeH,
MH/AMBUIYAJbHbIN
MPOEKT
2.2. HaumMeHoOBaHHUe U KPAaTKoe coepkaHue JeKIMii
Hcnoan3oBanue
No | HauMeHOBaHHe Pa3eI0B H TeM y4eOHOl JHCIHILIHHDI, AKTHUBHBIX U Yack
HX KpaTKoe cojiep:KaHue HHTEPaKTHBHBIX
¢opm
1 cemecTp
1 | PABJEJI 2. OCHOBBI TPUT'OHOMETPUU Jlexuus-6ecena
Tema 2.1 Pangnannas mepa yrua. BpamareabHoe 2
ABuxkeHue. CHHYC, KOCMHYC, TAHT€HC M KOTAHI€HC
yHcIa.
Omnpenenenue cuHyca, KOCHHYCa, TAHT€HCA YUCIIA.
CaoiicTBa Tpuronomerpudeckux pynkuuii. Ilepeson us3
; pasmaHHON MEpHI B TPalyCHYIO U HA000POT.
Tema 2.4 ®opmyibl npuBeneHnsi. PopMyJibl C10KeHUs 2
BriBo popmyi mpuBeeHHs, CIIOKEHUS TSl CHHYCA,
KOCHHYCa U TaHI'€HCa.
3 | Tema 2.6 ®@opmy.ibl ABOHHOT0 aprymenTa. ®opmy.ibl 2

NO0JIOBUHHOI'O yIJIa
BriBon hopmyin 1BoitHOTO aprymeHTa, moJIOBUHHOTO
aprymMeHTa TPUrOHOMETPUUYECKUX (PYHKIIMHA




Tema 2.8 IIpeoOpa3zoBanue cymmbl

TPUTOHOMETPHYECKNX PYHKUMH B IPOU3BeAeHUE U

Npou3BeleHue B CYMMY

BreiBox hopMynn CymMMBI U pa3HOCTH TPUTOHOMETPHUIECKHIX
YHKITUH, IPE00pa30BaHUE CyMMBI TPUTOHOMETPUUIECKUX
YHKLIMH B IIPOU3BE/ICHMUE.

Tema 2.12 IlpocTeiinmine TpUroHOMeTPUYECKHE
YPaBHEHUs

Pemenwue nmo ¢popmynam u TPUTOHOMETPHIECKOMY KPYTY
MPOCTEHIINX TPUTOHOMETPUUYECKUX YPABHEHUM

Tema 2.13 IlpocTeiinine TpUroHOMeTpUYECKHE
HepaBeHCTBa

Pemenue no ¢popmynam u TPUrOHOMETPUYECKOMY KPYTy
MPOCTEHIINX TPUTOHOMETPUUYECKUX HEPABECHCTB

PA3JIEJI 3 ®YHKIIUU U TPAOUKHU

Tema 3.1 O0s1acTh Onpeae/ieHUs] U MHOKECTBO
3HaYeHM: rpaduk GyHKIuM, NOCTpOoeHUue rpapuKkoB
byHKuMiA, 3aJaHHBIX PA3JIHYHBIMU CIIOCO0OAMHU
O3HakoOMJICHUE C MOHSITHEM IIEPEMEHHON, TPUMEPAMHU
3aBUCUMOCTEN Mexay nepemeHHbIMU. Haxoxaenue o0aact
uonpeaeacHust GQyHKIUU, 00J1aCTH 3HaUYECHHS (DYHKIIUH.

MynbsTumMeguanex
s

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

PaccmotpeTs cBolicTBa (PyHKIMI: MOHOTOHHOCTH,
YETHOCTH, HEUCTHOCTH, ICPHOIMIHOCTH

Tema 3.5 Crenennast pyHKuus, eé cCBOMCTBA U rpadguk
Paccmotpets cBoiicTBa U rpaduKu cTENeHHON (yHKINU B
3aBHCHUMOCTH OT ITOKAa3aTellsi CTeIICHH

10

Tema 3.6 OnpenesieHue noka3areJabHO (PyHKUMH, €€
CBOIiCTBA M rpadpuku
PaccmotpeTs cBolicTBa U rpaduKH MOKazaTeabHON (HYHKIIUN

11

Tema 3.7 Onpenenenue orapupmudeckoin GyHKINHU, €€
CBOMCTBA U rpaduKu

12

Tema 3.8 Onpenesienue, cBoiicTBa U rpaguku GyHKUMT
v = siny, v =cosx,v=1tgx, v=ctgx

PaccmoTtpeTs cBoiicTBa (yHKIMIA

¥V =sinx,v=cosx,v=1_Igx,v=cigx y MOCTPOUTH
rpadMKH JAHHBIX (DYHKIIHH.

13

Tema 3.9 O0paTHble TPUTOHOMeTPHUYECKHEe (PYHKIHH
PaccmoTpeTs cBolCTBa U TpaduKu 0OpaTHBIX
TPUTOHOMETPHUECKUX (PYHKLUN: apKCUHYC, apKKOCHHYC,
apKTaHI€HC, APKKOTAHI€HC

14

PA3JIEJI 4. KOPHU, CTEIIEHHU U JIOI'APU®MbI
Tema 4.1 KopeHb n-0ii cTeneHu, CBOWCTBA PAIMKAJIOB,
NpaBHJIa CPABHEHUS KOPHe

[loHsiTHE KOpHS N-OM CTENEHU, CBOMCTBA CTENIEHU, IIPABUIIA
CpaBHEHMSI KOPHEM

Jlexnus ¢
pazbopom
KOHKPETHBIX
CUTYyalHil

15

Tema 4.4 CTeneHb ¢ AeliCTBUTEIBHBIM IOKa3aTeJIeM
PaccmoTpeTh cBOICTBaA CTENEHEN C IEUCTBUTEIbHBIM
IOKa3aTeIeEM

16

PA3JAEJI S HAUAJIA MATEMATHYECKOI'O
AHAJIM3A Tema 5.1 ITociaenoBareabHOCTh. CIIOCOOBI
3aJJaHUS U CBOHCTBA YHCJIOBBIX M10CJI€10BATEILHOCTEI.
BeckoneuyHo yObIBaomas reoMeTpu4ecKas
0CJIeI0BATEIbLHOCTD

ITousiTre YMCIIOBOM MMOCIIEAOBATEILHOCTH, ClIOCO0aMHU €€
3aJjaHUsl, BEIYHUCIICHUE €€ YJICHOB

17

Tema 5.3 IlonsiTue 0 mpeaese NOcJae10BATEJIbHOCTH.
CymecTBoBaHue npeaeia MOHOTOHHOM OrPAHUYEHHOM
N0CJIeA0BATEIbHOCTH

[TonsTHE NIpeaesa mocne10BaTeIbHOCTH.

18

Tema 5.7 IIpousBoanasi. [lonsaiTue 0 NPOU3BOAHOM
byHkuun

[Ipupamenue QpyHkuuu, npupaiieHue aprymenta. [lonstue
0 MPOU3BOJIHOM.




19

Tema 5.8 IIpousBoaHbIE OCHOBHBIX 3JIEMEHTAPHBIX
GyHKumii.

Brruncnenune npon3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX
¢bynkuuid. [IponsBoHas cTeneHHOM QyHKIMH.

Jleknus ¢
pazbopom
KOHKPETHBIX
CUTyaluin

20

Tema 5.14 I'eomeTpu4ecKuii CMbICJI IPONU3BOAHOIA.
YpaBHeHHE KacaTeIbHON. | €OMETpUYECKUI CMBICTT
MIPOU3BOAHOMN

21

Tema 5.15 YpaBHeHue kacaTe1bHOU
BriBon ypaBHEeHHUs KacaTeabHOU K rpaduky GyHKINU B
TOYKE

22

Tema 5.18 Bo3pacranue u yobiBanue pyHkuuu
JloCTaTOuHBIN PU3HAK BO3PACTaHUs (PYHKIIMH.
JlocTaTouHbli NpU3HaK yObIBaHUS (YHKLUU.

23

Tema 5.20 KpuTnueckne Touku GyHKIIUH, MAKCHMYMBI
U MUHMMYMBI

Heo6xoanmoe ycioBue s3xctpemyma. [Ipu3Hak Makcumyma
U MUHUMYMa QyHKIIHH.

24

Tema 5.22 O0mas cxema uccjieJ0BAaHUA (PyHKIMHU
OO6nactp ornpeseneHus 1 001acTh 3HAUCHUS (PYHKIUH.
YetHOCTh HEUETHOCTD (DyHKIMHU. TOUKH repecedeHus
rpaduka c ocsiMu KoopanHaT. Touku s3KkcTpeMyma u
3aH4YeHHUsl QYHKIUHU B 3TUX TOUYKAX.

25

Tema 5.24 Haxo:xxaeHue HaAan00JbLIIEro 1 HAMMEHbIIIEero
3HaYeHUus QyHKUIMHU

[TpaBusI0 OTHICKaHUS HAKOOBIIIETO M HAMMEHBIIIETO
3HAYCHUM QyHKIMH. PellieHne npuKIagHbIX 3a/1a4.

26

Tema 6.1 PA3JEJI 6 UTHTEI'PAJI U1 ETO
INPUMEHEHMUE Onpenesienue nepsoodpasHoii. Tpu
NPaBUJIa HAXO0KIEHUS EPBOOOPA3HBIX.

Omnpenenenue neppoodpasHoii. Tabnuia nepBooOpa3HbIX.
Tpu npaBuiIa HaxX 0XK/CHHS IEPBOOOPAZHBIX

Jlekuus-0Oecena

217

Tema 6.2 Iln0maas KPUBOJIMHETHON TPanenuu
OmnpezeneHne KpUBOJIMHEHHON Tpanenuy. Boraucienue
IUIOINAY KPUBOJMHEHHON Tpanenuu

28

PA3JIEJI 8 KOMBUHATOPUKA

Tema 8.1 OcHOBHBbIE IOHATHS KOMOMHATOPUKH.
®opmyiia 6uHoma Herorona. Tpeyronbuuk Ilackans.
[ToHATHS KOMOMHATOPUKU: pa3MEIIEHUs, COUEeTaHUS,
nepecTaHoBKUA. DOpMyIIbl Ul UX BBIYMCIICHUS

29

PA3JAEJL 9. 9JIEMEHTBI TEOPUU
BEPOSITHOCTEMW 1 MATEMATHYECKOM
CTATUCTUKHA

Tema 9.1 CoObITHE, BEPOATHOCTH COOBITHSA

[TonsiTre cOOBITHA: TOCTOBEPHOE, HEBO3MOKHOE,
Cy4JaifiHOE, MPOTUBOMOJIOKHOE. BeposaTHOCTh COOBITHS

30

Tema 9.4 IIpencraBiieHne JaHHBIX (TA0JIUIIBI,
AHarpamMmsl, rpaguku), reHepajabHasi COBOKYINHOCTb,
BbIOOpKAa, cpeHee apudMeTHUEeCKOe, MeINaHA
HpeHCTaBHGHI/IC YHUCJIOBBIX JAHHBIX U UX XapaKTCpI/ICTI/IKI/I

31

PA3JEJI 10. IPAMBIE U IIVIOCKOCTHU B
HNPOCTPAHCTBE

Tema 10.1 OcHOBHBIE MOHATHS CTEPEOMETPHUH.
B3aumHoe pacnoJio:keHue NPSIMbIX B IPOCTPAHCTBE
AxcuoMbl crepeoMeTpur. OCHOBHBIE TEOPEMBI
crepeomerpun. PacnosnioxkeHre npsiMbIX B TPOCTPAHCTBE.

Jlexmus- Oecena

32

Tema 10.2 IIpu3Hak napa/jieJJbHOCTH NPSAMON U
miockocTH. Ilpu3nak mapajuieIbHOCTH ABYX IJIOCKOCTEH
OrnpezenieHne napauieIbHOCTH IPSIMON U IIJIOCKOCTH.
Jloka3arenbCTBO MPU3HAKA NAPAIIIENIBHOCTH NPSAMON U
IIJIOCKOCTH, JTOKa3aTeJIbCTBO MPU3HAKA NAPAIIEIBbHOCTH
JIBYX TIJIOCKOCTEH.

33

PA3JIEJI 11 MHOT'OT'PAHHUKU U KPYIJIBIE
TEJIA

Tema 11.1 /IByrpannsbie yrusl. [Ipuzma, ee 3j1eMeHTHI.
IMapannenenunen. Kyo. Ceuenusi npu3mMsl

Jlekuus -Oecena




Onpenenenne AByrpaHHoro yria. OnpeaeneHue npusMel,
IIPaBUJIILHOM IIPU3MBI, IIPSMOM IIPU3MBI U €€ DJIEMEHTHI.
Onpenenenre napauuieaenuneia, IpIMoyrojJbHOro
napaenenunena, kyoa. Iloctpoenne ceueHuii mpu3Msl,
JMarOHAJIbHOE CEYCHUE IPU3MBL.

34 | Tema 11.3 [Tupamuaa. lipaBuiabHass nupamMuaa. 2
Yceuennas nupamuaa. Terpayap. Ceuenusi mupamMuabl
Ornpezenenne nupaMu/ibl, MPAaBUILHON MTUPaMUIbL,
YCEYEHHOU MUPAMUbL, TeTpadapa. Iloctpoenue ceuenunil
MUPAMU/IBI.

35 | Tema 11.5 Tes1a 1 NOBEpPXHOCTH BpaIIeHHUsI 2
uauuap u ero 3jieMeHThbl. CevyeHus: UWIHHAPA.
Ornpezenenne UUIMHIPA U €ro 3aeMeHTOB. [loctpoenue
CEUYEHU LIUINHIpA.

36 | Tema 11.7 Konyc, yceueHHbIii KOHYC, €r0 3JIeMEeHThI. 2
Ceuyenus xonyca. lllap, cpepa ux ceuenust
OmnpeneneHue KOHyca, yC€4EeHHOr0 KOHYca, 1mapa, chepsl.
[locTpoeHue ceueHui KOHyca, Iapa.

37 | PA3JIEJI 12 KOOPAUHATbBI U BEKTOPbBI Jlexuus -Oecena
Tema 12.10cHOBHbIE IOHATHSA U ONIPeAeSIeHUS. 2
CioxeHue 1 BBIYMTAaHHE BEKTOPOB. Y MHOKeHHUE
BEKTOpPa HA YUCJIO

IlonsiTre BekTOpa B MpOCTpaHCTBE. PaBEHCTBO BEKTOPOB.
CrnosxeHue 1 BIYMTaHNE BEKTOPOB.CBONCTBA CII0KEHHUS
BEKTOPOB..CBONCTBAa YMHOKEHUSI BEKTOPA HA YHUCJIO.

38 | Tema 12.2 I[IpsimoyroJibHAasi CHCTeMA KOOPIAHHAT. 2
Pa3no:keHue BeKTOpa 10 KOOPAUHATHBIM OCAM
[IpsimoyronbHas cucteMa KOOpAUHAT B IPOCTPAHCTBE.
Koopannathsle BeKTOpa, eAMHUYHBINA BEKTOp. Paszinoxenue
BEKTOpa 10 KOOPAUHATHBIM ocsiM. [IpaBuia HaxoxaeHUs
KOOpJMHAT BEKTOPOB CYMMBbI U Pa3HOCTH, a TAK¥Ke
KOOpJMHAThI IPOU3BEICHUS JAHHOTO BEKTOpa Ha YUCIIO.

39 | Tema 12.5 YpaBHeHHe OKPYKHOCTH, cepbl, JIOCKOCTH. 2
BexkTopHOe ypaBHeHHE NPSIMOii U MJIOCKOCTH
YpaBHEHHE OKPY)KHOCTH, chepbl, IIIOCKOCTH. B3aumuoe
pacojiokeHne cepnl ¥ IIOCKOCTH

Hroro 78

2.3. HamMeHOBaHMe M KPATKOe CoiepKaHue JabopaTOPHBIX padoT
Jlannwiii 6u0 pabomwi He npedycmompen yueOHbIM NIAHOM

2.4 HaumeHoBaHHe U KPaTKoOe coAepKaHue MPAKTHYECKUX (CeMHMHAPCKHUX) 3aHATHIA

Hcnoan3oBanue
No HaumeHnoBaHue pa3aesioB ¥ TeM TUCHUIINHBI, HX AKTHBHBIX H Yacer
- KpaTKoe coJep:KaHue HHTEPAKTHBHBIX
dopm
1 | PASJEJI 1. PABBUTHUE IIOHSATHUSA O HUCJIE Tema
1.1 lensle u paunoHanbHble yncia JleficTBUTEIbHBIE 2
yucna. JIeNcTBUS HaJl palluOHAJIbHBIMHU YU CJIAMHU.
2 | Tema 1.2 PenreHne THHEHHBIX YpaBHEHUH U HEPABEHCTB 2
3 | Tema 1.3 Pemienue kBaipaTUYHBIX YPABHEHUH U CUCTEM Pemenue 2
ypaBHEHUN Pa3HOYPOBHEBBIX
3aja4
4 | Tema 1.4 Pemienue kBaJpaTHIHBIX HEPABEHCTB 2
5 | Tema 1.5 ®yHkuuu: nuHelHas, oopaTHas 2
IIPONOPLUOHAIBHOCTE. [locTpoeHue kBaapaTuyHON
(byHKIIUH
6 | Tema 1.6 KontponbHas pabora no teme «Pa3Burue 2
MIOHATHSL O YUCTIEN.
7 | PASAEJ 2. OCHOBBI TPUT'OHOMETPUU 2
Tema 2.2 OCHOBHBIC TPUTOHOMETPHUUIECKUE TOXKIECTBA K




nexkuuu « PaguanHasg Mepa yria. BpamarensHoe
nBukeHne. CHHyC, KOCUHYC, TAHT'€HC M KOTAHI€HC YUCJIA.»

Tema 2.3 [IpuMeHEeHNE OCHOBHBIX TPUTOHOMETPHUUECKHUX
TOXIECTB K MPe00Pa30BaHUIO BHIPAKECHUN K JIEKIIUHU «
Panuannas mepa yria. BpamarensHoe aBuxenue. Cunyc,
KOCUHYC, TAHI'€HC ¥ KOTAHT'€HC YUCIIA.»

Tema 2.5 ®opmyinbl npuBeaeHUs. POPMYITBI CII0KEHUS K
nexkunn «Popmynel npuBeaeHusi. DOpMYIIbI CI0KEHUSD

10

Tema 2.7 ®opmyisl qBoiHOTrO aprymenta. @opmyisl
IIOJIOBUHHOTO YIJIa K JIEKIUU «DPOpMyJIbl IBOMHOTO
aprymesTa. QopMyiibl IOJIOBUHHOI'O YIJIA»

11

Tema 2.9 IIpeoOpa3oBanue CyMMbl TPUTOHOMETPHYECKUX
(GyHKIMH B TPOU3BENICHUE U MPOU3BEICHHUE B CYMMY K
nexun «IIpeobpazoBaHre CyMMBI TPUTOHOMETPUYECKHIX
(GyHKIMH B TPOU3BEICHUE U IPOU3BEICHUE B CYMMY»

12

Tema 2.9 ®opmysbl NOHMKEHUS CTEIIEHU

13

Tema 2.10 BrinosiHeHue ynpa)kHEHUN Ha IPUMEHEHHE
M3y4eHHBIX (popMyn K JeKuusMm «DPopMyITbl IBOHOTO
aprymeHTa.@opMyIisl ITIOJIOBUHHOTO YIJIA»,
«[TpeobpazoBanre CyMMBI TPUTOHOMETPUIECKHUX (PYHKITHIA
B IIPOU3BE/ICHUE U IIPOU3BEJICHUE B CYMMY»

Pemenue
Pa3sHOYPOBHEBBIX
3a71a4

14

Tema 2.14 Apkcunyc, apKKOCHHYC, apKTAaHT€HC K JICKIIUH
«[Ipocreinme TPUrOHOMETPUYECKHUE YPABHEHUSAY

15

Tema 2.15 Pemenue ynpaknenuit no teme «OCHOBBI
TPUTOHOMETPHM»

16

Tema 2.16 KoutponpsHas padora o reme «OCHOBBI
TPUTOHOMETPHI

17/

PA3JIEJI 3 ®YHKIIUU U TPAOUKU

Tema 3.3 IIpomexxyTku Bo3pacTaHus U yObIBaHMS,
HanOoIbIIIee M HANMEHBIIIEEe 3HAYCHHUSI, TOYKH SKCTPEMyMa
K jnekuuu «O01acTh ONpeesieHns U MHOKECTBO 3HAUCHU !
rpaduk GyHKINH, TOCTPOEHHUE rPpauKOB PYHKITHA,
3aJIaHHBIX Pa3JINYHBIMU CIIOCOOAMHU»

18

Tema 3.4 Vccnenosanue ¢pynkuuii. I[loctpoenue rpagpukos
¢bynkuuit k nekunu «CBoHCTBa (QYHKIIMM: MOHOTOHHOCTD,
YCTHOCTb, HCYCTHOCTD, ICPUOJUIHOCTD .

Permenue
Pa3HOYPOBHEBBIX
3a71a4

19

Tema 3.10 Pewmenue ynpaxxaenuit no reme «OyHKIUHU U
rpadukm»

20

Tema 3.11 KonronbHas pabota no teme «OyHKIUU U UX
rpaduKm»

21

PA3JIEJI 4 KOPHU, CTEIIEHU U JIOT'APU®MBbI
Tema 4.2 Pemenne uppaliuoHaIbHBIX YPaBHEHUM K
nekunu «KopeHb n-oi CTeneHu, CBOMCTBA PAaAUKAIIOB,
[IpaBUJIa CPABHEHUSI KOPHEN»

22

Tema 4.3 Crenenp ¢ pallMOHATBHBIM MOKA3aTENEM K
nekuun «KopeHb n-oii cTeneHu, CBOMNCTBA paJiuKajioB,
IIpaBUJIa CPABHEHUST KOPHEN»

Petenue
Pa3HOYPOBHEBBIX
3a71a4

23

Tema 4.5 Penenune noka3zarenbHbIX YPABHEHUH K JIEKIIUU
«CTeneHp ¢ AEMCTBUTEIbHBIM [TOKA3aTEIEM»

24

Tema 4.6 Jlorapudwm. Jlorapudm uncna. [lpasuna
JecTBUH ¢ JorapugmamMu

25

Tema 4.7 IIpeoOpa3zoBanusi anreOpandyecKkux BbIpaKeHHUH
K gekuuu «CTeneHb ¢ AeUCTBUTEIbHBIM [TOKA3aTEIEM»

26

Tema 4.8 [IpeoOpazoBanue BbIpaXXeHUH, COEPKAIINX
panukaisl K ek «KopeHb n-oii cTeneHu, CBOMCTBA
paJivKaJIoB, MpaBUjIa CpaBHEHUSI KOPHEN»
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Tema 4.9 [IpeoOpa3oBanue BEIpAKEHUN, COACPIKALIIX
CTEINEHH U Jorapu@msl K Jiekuuu «CTeneHs ¢
JEMCTBUTEIBHBIM [10KA3aTEIEM»

Pemenue
Pa3sHOYPOBHEBBIX
3az1au

28

Tema 4.10 Pemenne norapuMudeckux ypaBHEHUM

29

Tema 4.11 Pewenue ynpaxuenuii no reme «Kophu,
CTEIIEHH U JIOrapu(pMbl»

30

Tema 4.12 KontponbHas padota o teme «Kophu,
CTETICHH U JIOTapH(PMBI»

31

PA3JIEJI 5. HAUAJIA MATEMATHYECKOI'O
AHAJIM3A

Tema 5.2 UuncnoBas nociaea0BaTeaIbHOCTE, CIIOCOORI €€
3aJIaHusl, BEIYMCIIEHUS WIEHOB I1OCJIEN0BATEILHOCTH K
nexuuu «IlocmenoBarenbHocTh. CIOCOOBI 3a1aHUI U
CBOMCTBA YHCIIOBEIX MOCJIEHOBaTEIbHOCTEM. beckoneuHo
yOBIBaroIIasi TeOMETPUYECKas MOCIET0BATEILHOCTD»

32

Tema 5.4 IIpenen nocnen0BaTEIbHOCTH K JICKIIUN
«[IonsaTHe o mpenene nocie 0BaTENbHOCTH.
CymiecTBOBaHuUE Mpeiesia MOHOTOHHOW OTPaHUYEHHOMN
10CJIEI0BATEIbHOCTH

33

Tema 5.5 Penienue ynpaxxHeHui 1o Teme
«IlocnenoBaTeabHOCTHY

34

Tema 5.6 KonTponbsHas paboTa 3a nepBblii ceMecTp

35

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

Pemenue
Pa3sHOYPOBHEBBIX
3a7a4

36

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

yHKumii»

37

Tema 5.11 Boruncrnenue npou3BOJHON CIOXKHON (QYHKITUU
K JIekiuu  «[Ipon3BOIHBIE OCHOBHBIX 2JIEMEHTAPHBIX

GyHKIHI»

38

Tema 5.12 Pemienue ynpakueHuit no teme : «Bpruncienue
IIPOU3BOJHBIX»

39

Tema 5.13 Mexanuueckuil CMbICIT IPOU3BOJHON

40

Tema 5.16 Pemienne ynpaxaenuit. CaMmocTosiTenbHas
pabota

41

Tema 5.17 [IpumeHnenne HenpepbIBHOCTH. MeTox
HMHTEpPBAJIOB

42

Tema 5.19 Bo3pacranue u yobiBaHue QyHKIUH K JIEKIIUU
«Bo3zpacranue u yobiBaHue QyHKIMH»

43

Tema 5.21 Kputnueckue ToUku QyHKIIMH, MAKCUMYMBI U
MUHUMYMBI K JieKiinn «KpuTndeckue TOUKu GyHKINH,
MaKCHUMYMbl I MUHUMYMBI»

44

Tema 5.23 [IpumeHeHre TPOU3BOIHBIX K UCCIIEIOBAHUIO
(GyHKIMN ¥ TOCTPOEHUIO TpaduKoB K Jekimu «Oo1mas
CXEMa UCCIIeIOBaHUS (PYHKIMH»

Petenue
Pa3HOYPOBHEBBIX
3a1a4

45

Tema 5.25 KonatponpHas paboTa 1o JeKIusm
«Bo3spacranue u yobiBanue GpyHkiun», «<Kpurndeckue
TOYKH (PYHKIIMH, MAKCUMyMbl U MUHUMYMBI», «OO0m1as
CXeMa UCCIIeTOBaHMS (QYHKITHH»

46

PA3JIEJI 6 MHTEI'PAJI U ET'O IPUMEHEHUE
Tema 6.3 Unterpan. Teopema Hetorona-Jleitoauma
sekuuu «Ilmomans KpUBOIMHEWHOW TPANeIIN»




47

Tema 6.4 IIpruMeHeHne UHTErpasa K BEIYMCICHUIO
(Gu3NYeCKUX BEIUYUH U IUIoImaaen k gexuun «[lnomans
KPHUBOJIMHEWHOHN TPANCLUN»

48

Tema 6.5 KonTponpsHas pabota 1o pazaeny: «MHTerpan u
€ro MPUMEHEHUEe»

49

PA3JIEJI 7 YPABHEHUS U HEPABEHCTBA
Tema 7.1 Penienne TpUroHOMETPUUYECKUX YPABHEHUM
METOJIOM Pa3JI0KEHUsI HA MHOXKHUTEIN

50

Tema 7.2 Penienne TpUroHOMETPUUYECKUX YPABHEHUM
METOJIOM BBEJICHHSI HOBOM NEPEMEHHOM

o1

Tema 7.3 Pemenue norapupMuuecKux ypaBHeHUN

Pemenue
Pa3sHOYPOBHEBBIX
3a7a4

52

Tema 7.4 Pemenue orapuMu4ecKux HEPaBEHCTB

53

Tema 7.5 Pemienue nokasarenbHbIX YpaBHEHUN

o4

Tema 7.6 Pemienne noka3aTenbHbIX HEPABEHCTB

Pemenue
Pa3sHOYPOBHEBBIX
3a71a4

95

Tema 7.7 Pemienue cucrem ypaBHEHUI

56

Tema 7.8 KontponbHas paboTa 1o Teme : «YpaBHEHUS U
HEpPaBEHCTBA

oS

PA3JEJI 8 KOMBUHATOPUKA

Tema 9.2 Pemienne koMOMHATOPHBIX 3a7a4. KoHTpobHas
pabota Kk ekuun «OCHOBHBIE MOHATUS KOMOMHATOPUKH.
®opmyna ounoma Hetotona. TpeyronpHuk [lackains»

o8

PA3EJ 9 DJIEMEHTBI TEOPUHA
BEPOSITHOCTEN U MATEMATUYECKOU
CTAUCTUKHU

Tema 9.2 Kinaccuueckoe onpezieieHre BEPOSITHOCTH K
JICKOOIUN «CO6BITI/IC, BepOHTHOCTB CO6BITI/I${>>

99

Tema 9.3 TeopeMbl 0 cymMMe BEPOSITHOCTH U 00
YMHOKE€HUU BEPOSITHOCTH K JeKuuu «CoObITHeE,
BEPOSITHOCTh COOBITHS»

60

Tema 9.5 KonrponbHas padora 1o Teme :
«KombuHaTopukay

61

PA3JIEJI 10. TIPSIMBIE U IIVIOCKOCTU B
IMPOCTPAHCTBE

Tema 10.3 CpoiicTBa mapauieIbHBIX MJIOCKOCTEH K JICKIIUN
«[Ipu3Hak mapanaenbHOCTH MPSAMOU U TIIOCKOCTH.
[Tpu3HAK MapauIeTbHOCTH IBYX TUIOCKOCTEH »

62

Tema 10.4 TToBTopenue. [IpoBepounas paboTa K JEKLIUU
«[Ipu3Hak nmapamuieabHOCTH MPSIMOM U IUNIOCKOCTH.
ITpu3Hak napauIeaIbHOCTH ABYX INIOCKOCTEH»

63

Tema 10.5 [Ipr3Hak nepneHIUKYISIPHOCTH IPSIMOM 1
IJIOCKOCTH K JIEKIIMH «OCHOBHBIE MIOHATUS CTEPEOMETPUH.
B3aumHoe pacnonoxeHue NpsiMbIX B IPOCTPAHCTBE»

64

Tema 10.6 [lepneHauKyIsApbl U HAKJIIOHHBIE K JIEKIIUU
«OCHOBHBIE MTOHATHA cTepeoMeTpun. Bzanmuoe
Pacrnos0KEeHUE NPSMBIX B IPOCTPAHCTBE»

65

Tema 10.7 [Ipru3Hak nepneHIUKYISIPHOCTH IIIOCKOCTEM.
VYIubl MeXAy MPSAMBIMU U IUIOCKOCTAMHU K JIEKLIIUU
«OCHOBHBIE TOHATHS cTepeoMeTpun. B3anmuoe
PacCIIOJIOKEHUE IPSIMBIX B IPOCTPAHCTBEY
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Tema 10.8 Kontposbnas pabota o pazaeny «IIpsimbie n
IJIOCKOCTHU B IIPOCTPAHCTBE»

67

PA3JIEJI 11. MHOT'OI'PAHHUKU U KPYIJVIBIE
TEJIA

Tema 11.2 [Inomags OOKOBOM U MOJHON MOBEPXHOCTH
MIPU3MBI, TapajuieNenunena, Kyoa k Jexkuuu «JIByrpaHHbie
yrasl. [Ipu3ma, ee anementsl. [lapamienenunen. KyoO.
CeueHusi IPU3MBI»

Pemenue
Pa3sHOYPOBHEBBIX
3a71a4

68

Tema 11.4 IInomans OOKOBOM U MOJIHOM TOBEPXHOCTH
nupamusl K Jtekuun «[Iupamuna. IpaBuiibHas
nupamuja. YceueHHas nupamuaa. Terpasap Ceuenus
IUPAMUIBI

Pemenue
Pa3sHOYPOBHEBBIX
3a71a4

69

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

70

Tema 11.8 [1nomaas OOKOBOI 1 MOJHOW MOBEPXHOCTH
KOHYCa, YCEYeHHOTO KOHYca, mapa 1 chepsl K JIEKIUU
«Konyc, yceueHHbIN KOHYC, €r0 3JIeMeHThl. CeueHus
konyca. [llap, chepa ux ceueHus»

71

Tema 11.9 OO0beM npu3MBbl, MapauIeICIUIeIa K JISKITUH
«JIByrpannsie yribl. [Ipu3Ma, ee J1eMEHTBI»

12

Tema 11.10 O06bem nupamuabl K Jeknuu « [Tupamuna.
[IpaBuibHas nupamuaa. Y ceueHHas nupamuaa. Terpasip
CeueHus MUPaMHUIBI»

73

Tema 11.11 O6bem munuHApa K Jekiuu «L{umuaap u ero
a7eMeHThl. CedeHus [UIMHIPa

Pemenne
Pa3HOYPOBHEBBIX
3a1a4

74

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

75

Tema 11.13 KonTponbHas paboTa 1o teme
«MHOTOrpaHHHUKH U KPYTJIbIE TEIA)

76

PA3EJI 12 KOOPJIUHATBI U BEKTOPBI
Tema 12.3 [leiicTBus ¢ BEKTOpamMH, 3aIaHHBIMH
KoopauHaTamH K Jiekuuu «[IpsmMoyronpHas cucrema
KoopauHaT. Pa3noskeHne BeKTopa 1Mo KOOpAUHATHBIM
0CSIM»

77

Tema 12.4 CxanspHoe npou3BeieHUE IBYX BEKTOPOB K
nexuuu «I[IpsmMoyrosipHas cucreMa KOOpAUHAT.
Pa3no)xeHne BEKTOpa 10 KOOPAMHATHBIM OCSIM»

78

Tema 12.6 KontponsHas padota o teme : «KoopauHarsl
Y BEKTOPBD»

Hrtoro

156

. Bujibl 1 cozep:kaHue CaMOCTOSITIbHOI padoThI CTY/AeHTA; (POPMBbI KOHTPOJIS

HanmeHoBaHue pa3/ie/ioB U TeM TUCHUIIMHBI, HX
KPaTKoe coJiep:KaHue;
BHJI CAMOCTOSITEJIbHON PadoThI

dopma
KOHTPOJIsA

3adeTHLIE
(1070500108
(4achl)

Pazgen 1. PazBurue noHsiTHs 0 YHCJIE

Tema 1.1 Llenblie u panvoHaNbHBIE YKCTA.
JlelicTBuTeNbHBIC Ynca. JIeMCTBUS Had
palMOHAIbHBIMH YHCIAMHU.

Bun camocrosTensHO# paboThl H3yUeHHE JEKIIMOHHOTO
MaTepuana Jijisl HanmucaHus pedepara

Pegepar

12

Tema 1.2 Pemnienne TMHENHBIX ypaBHEHUN 1 HEPABEHCTB
Bun camocrosiTensHOlM paboThl cCaMOCTOSITEILHOE
U3Yy4YEHUE JIMTEPATYPbI

CobecenoBanue

Tema 1.3 Penienne kBapaTUUHBIX YpPaBHEHUH U CUCTEM
ypaBHeHU. By camocToaTensHoMi paboThl
CaMOCTOATENILHOE U3YYEHUE JIMTEPATYPBI, OJATOTOBKA K

CobecenoBanne

KoHnTponbHas
pabota




KOHTPOJIHOM padoTe

Tema 1.4 PemieHue kBaipaTUUHBIX HEPABEHCTB
Bun camocrosiTensHOM paboThl CaMOCTOSTEIBHOE
H3YUCHHEC JTUTECPATYPHI

CobecenoBanue

Tema 1.5 Oynkuuu:

JMHEWHas1, 00paTHas MPONOPLUUOHATBHOCTb.
ITocTpoeHne KBagpaTHIHON (DYyHKITHH

Bupn camocrosTenbHON pabOThl CAMOCTOATEIBHOE
I/I3}6/"IGHI/IG JIMTCPATYpPhI, IOATOTOBKA K KOHTPOJbHOU
pabote

KoHnTponbHas
pabota

Pa3znes 2. OCHOBBI TPUTOHOMETPHU

Tema 2.2 OCHOBHbBIE TPUTOHOMETPUUECKHE TOXKIECTBA
Bun camocrosTensHOM paboThl U3YUCHHE JICKIIMOHHOTO
MaTepuaia JUisl HamucaHus pedepara

Pedepar

12

Tema 2.13 IIpocreiinie TPUrOHOMETPUUECKHE
HEPaBEHCTBA

Bup camocrosTesnsHON pabOThl CAMOCTOATEIBHOE
U3Y4YEHUE JIUTEPATYPbl

CobecenoBanue

12

Pazjnen 3. ®ynkunu u rpadpukn

Tema 3.1 O0snacTh onpeaeieHUs: U MHOKECTBO
3Ha4YCHMI: rpaduK GYHKIIUH, TOCTPOEHUE IPpaPUKOB
Bun camocrosiTensHON pabOThl H3y4eHHE JIEKIIMOHHOTO
MaTepuasa JUIsl HalucaHus pedepara

Pedepar

Tema 3.4 lccnenoBanue pynkuuid. [loctpoenue
rpadukoB QpyHKINH

Bun camocrosiTensHO# paboThl H3yYeHHE JEKIIMOHHOTO
MaTepHalia Jijis HamucaHus pedepara

Pedepar

10

Tema 3.9 O0paTHbIe TpUrOHOMETpUYECKUE QYHKITUU
Bun camocrosTensHO# paboThl H3yYeHHE JIEKIIMOHHOTO
MaTepuana [l HanucaHus pedepara, MOAroTOBKa K
KOHTPOJIHOU padoTe

Pedepar

11

Pa3pgen 5. Hauaja MaTeMaTHYe€CKOr0 aHAJIN3a
Tema 5.9 [IpaBusa BbIUKCICHUS TPOU3BOIHBIX
By camocTosTenbHOM paboThl KOHCIIEKTUPOBAHKE
UCTOYHUKOB

CobecenoBanue

12

Tema 5.10 IIpou3BoHBIE TPUTOHOMETPUYECKUX
byHKIUH

Bun camocrosTensHo# paboThl KOHCIIEKTHPOBAHKE
HWCTOYHHUKOB

CobecenoBanue

13

Tema 5.11 Borunciienne npon3BOJHON CIOXKHON
byHKIIUU

Bun camocrositensHON paboThl KOHCIEKTHPOBAHNE
HUCTOYHUKOB

CobecenoBanue

14

Tema 5.22 OO1mas cxema uccieJoBaHus PYHKIUU
Bun camocrositenbHOl paboThl KOHCIEKTHPOBAHNE
HCTOYHUKOB

CobecenoBanue

15

Pa3nes 6. UnTerpan u ero npumMeHenune

Tema 6.1 Onpeznenenue nepsoodpaznoil. Tpu npasuia
HaXO0XKJICHUS IEPBOOOPA3HBIX.

Buj camocrositenbHON paboThl M3y4eHHE JIEKLIHOHHOTO
MaTepHasa JUlsl HanucaHus pedepara

Pegepar

16

Tema 6.3 Unterpan. Teopema HetoTona-Jleitonuia
Buna camocrositenbHOM pabOTh U3YUEHHUE JICKITMOHHOTO
MaTepHaia Jijis HamucaHus pedepara

Pedepar

17

Tema 6.4 IIpumeHeHne nHTErpaga K BHIYUCICHHUIO
(bUBUYECKUX BEJIMYHH U TIIOMIAEH

Bux camocrositenbHOM paboThl U3YUEHHUE JICKITMOHHOTO
MaTepHaia Jijis HamucaHus pedepara

Pedepar

18

Paspnen 7. YpaBHeHUs] M HEPABEHCTBA

Tema 7.3 Pemenue norapuMuyecKkux ypaBHEHUH
Bun camocrositensHo# pabOThl KOHCIIEKTHPOBAHNE
HMCTOYHUKOB

CobecenoBanue

19

Tema 7.4 Pemenue norapupMuyecKkux HEpaBeHCTB
Bun camocrositenbHON paboThl KOHCIIEKTUPOBaHHE
HCTOYHUKOB

CobecenoBanue

20

Tema 7.5 Penienue nokasarenbHbIX YpaBHEHUN
Bun camocTosiTensHOM paboThl KOHCIEKTUPOBAHKE

CobecenoBanue




HCTOYHHUKOB

21 | Tema 7.6 Pelenne noka3aTeIbHbIX HEPABCHCTB CobecenoBanue 4
Bun camocrosTensHO# pabOThl KOHCIIEKTUPOBAHKE
HCTOYHUKOB

22 | Tema 7.7 Pemenue cucTeM ypaBHEHHI Cobecenosanue 2
Buj caMocTosTenbHOM paboThl KOHCTIEKTUPOBAHHE
MICTOYHHUKOB

23 Pa3znen 12. KoopauHaThl 1 BEKTOPbI Pedepar 2
Tema 12.1 OcHOBHbBIC TOHSTHUS U OIPEICTICHUSI.
CrnosxeHue ¥ BBIYMUTAHHE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha YHCIIO

Bun camocrosTensHoi paboThl H3y4eHHE JEKIIMOHHOTO
MaTepuana Jiisl HanmucaHus pedepara

24 | Tema 12.2 TIpAMOYToNbHAs CHCTEMA KOOP/IMHAT. Pedepar 2
Paznosxxenue BekTopa o KOOPAMHATHBIM OCSM

Bun camocrosTensHoil paboThl H3y4eHHE JEKIIMOHHOTO
MaTepHasa Juisi HanucaHnus pedepara

25 | Tema 12.3 JIeiicTBHS ¢ BEKTOPAMH, 33 JaHHBIMH Pegepar 2
KOOpJAMHATaAMHU

Bun camocrosTensHO# paboThl H3ydeHHE JTEKIIMOHHOTO
MaTepHasa Juisi HanucaHnus pedepara

26 | Tema 12.4 CkamsipHOe POU3BEICHHE IBYX BEKTOPOB Pedepar 2
Bun camocrosTensHO# paboThl H3yUeHHE JEKIIMOHHOTO
MaTepHasa Juisi HanucaHnus pedepara

27 | Tema 12.5 YpaBHeHHE OKPYKHOCTH, Chepsbl, Pegepar 2
IJI0CKOCTH. BekTopHOE ypaBHEHHE IPSIMOI U
IIJIOCKOCTH

Bun camocrosiTenbHOM pabOThl H3y4eHHE JEKIIUOHHOTIO
MaTepuaia Jijisl HanucaHus pedepara

HOI[FOTOBKa HHAUBUHAYAJIBHOI'O ITIPOCKTA
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3. ©OPMA ITPOMEXXYTOUYHOMN ATTECTAIIUU (3AUET, DK3AMEH)
1 cemecTp — KOHTpOJIbHAs paboTa
2 CeMecTp — PK3aMEH, WHIMBUIYaTbHbIN TPOEKT.

4. YYHEBHO-METOJUYECKOE U TH®OPMAILIMOHHOE OBECIIEYEHHE

JAUCHUTIJINHDbI
4.1. PexoMeHnayemas Jureparypa
4.1.1. OcHoBHasi IMTEpPATYpA:

1. Anmaros, A. B. Maremaruka [DnekTpoHHBIH pecypc] : yuebHoe nocodue s CITIO / A. B.
AnmaroB. — 2-¢ u31. — DJEKTPOH. TeKCTOBBIE naHHble. — CapartoB : [Ipodobpa3zoBanue, Aii
[Tu Op Menma, 2019. — 162 c. — 978-5-4486-0403-4, 978-5-4488-0215-7. — Pexum goctyma:
http://www.iprbookshop.ru/80328.html
2.T'opromkun, A. II. Maremaruka [DnekTpoHHBIH pecypc] : ydeOHoe mocobue / A. I
lNopromikus ; mox pen. M. U. Bonnavapa. — DJIEKTpOH. TEKCTOBBIE HaHHbIE. — CapaToB : Al
[lu DOp Memma, 2019. — 824 c. — 978-5-4486-0735-6. — Pexum pocryma:
http://www.iprbookshop.ru/83654.html
3.KouetkoBa, . A. Martematuka. [Ipaktukym [DnekTpoHHBIN pecypc] : yueOHoe mocodue / .
A. Kouetkosa, XK. 1. Tumomiko, C. JI. Cene3eHb. — DJIEKTPOH. TEKCTOBBIE JaHHbIE. — MUHCK :
PecnyOnukanckuit MHCTUTYT mpodeccuoHanbHoro obpaszoanus (PUIIO), 2018. — 505 ¢. —
978-985-503-773-7. — Pexxum pocryma: http://www.iprbookshop.ru/84874.html
JlonmoJIHNTeIbHAS JINTEPATypa:



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

1.CoeptroB, II.M. CnpaBouHUK MO 3JeMEHTapHOW MareMaTuke : ydeOHoe mocobue / IL.U.
CoBeptkoB. — 2-¢ usn., crep. — Cankr-IlerepOypr : Jlans, 2019. — 404 c. — ISBN 978-5-
8114-4132-7. — TekcT : NEKTPOHHBIN // DNEeKTpOHHO-OUOIHOTeYHas cucTteMa «JIauby : [caift].
— URL.: https://e.lanbook.com/book/115529.— Pexwum gocTyma: 1jist aBTOPHU3. TOJIb30BaTEIICH.
2. Anekcees, I'. B. Beiciias MmatemaTuka. Teopust u nmpakTuka [ DIEKTPOHHBIN pecypc| : yueOHoe
nocobue mis CIIO / I'. B. Anekcees, . . XonsBUH. — DJIEKTPOH. TEKCTOBBIC JaHHBIC. —
Capartos : [Ipodob6pazoBanne, At [Tu Op Menua, 2019. — 236 ¢. — 978-5-4486-0755-4, 978-5-
4488-0253-9. — Pexum mocryma: http://www.iprbookshop.ru/81274.html

3.Kopobeiinukoa, M. 0. Maremaruka. Teopus BeposiTHOCTEH [DJEKTpOHHBIA pecypc|
yaeObnoe mocobue mis CIIO / U. FO. KopobGeitnukoBa, I'. A. TpyOerkas. — DIeKTpoH.
TekcToBbie qaHHbIe. — Caparos : [IpodobpaszoBanue, 2019. — 154 ¢. — 978-5-4488-0344-4. —
Pexxum moctyma: http://www.iprbookshop.ru/86073.html

4.1.3. MeToaunueckas Jureparypa:
e MeToauYeCKUE YKa3aHUS IS TPAKTHUYCCKUX 3aHITHIH
e MeToaMYECKUE YKA3aHUS JJIsl CAMOCTOSITEIIbHBIX 3aHATHIA
4.1.4. UnTepHeT-pecypchbl:
e Tazera «Maremaruka» usgarenbckoro goma «llepsoe
ceHTaOps»http://www.mat/septemba.ru
MaremaTrKa B OTKpHITOM Kojutemke http://www.mathematics.ru
O6pasoBarenbHbIil MaTeMaTHueckuii caidT Exponenta.mhtto://www/ exponent/ru
Oo6miepoccuiickuii maremarudeckuit mopran Mati-Net/Ru http://www/mathnet/ru
e [lopran Alhnath.ni —Bcs Mmaremaruka B OIHOM MecCTe.
4.2. [IporpamMmmMHoOe obecnieyeHue:
«CneyuanbHoe npocpammuoe He mpeoyemcsiy

4.3. MaTepua/IbHO-TeXHHYECKOE OOecnevyeHue TUCHUILINHBI
[TapTshl, cTyNbs, JOCKA, HArJsAHBIE TOCOOUS
5. KOHTPOJIb ¥ OIIEHKA PE3YJIbTATOB OCBOEHUSI YYEFHOM
JAUCHHUIJINHBI
KoHTpoJib 1 o1leHKa pe3yIbTaTOB OCBOCHUS YIECOHOM TUCIUTIIIUHBI OCYIIECTBIISICTCS
npernojaBaTesieM B MpoIlecce MPOBEICHUS IPAKTHUECKUX 3aHATHI, coOeceToBaHMs, a TAKKe
BBITIOJIHEHHS O0YUYAIOIIMMUCS KOHTPOJIBHBIX pa0O0T, HHIMBHIYAbHBIX IPOCKTOB, pedepaToB.

DopMbI U METOAbI Ilepeyenn
PesyabTaThl 00yueHus
KOHTPOJISA M OLleHKH NMOATBEP:KIAEMBbIX
(ocBOEHHBIE YMEHMS, YCBOCHHbIE 3HAHUS) .
pe3yJbTaTOB 00y4eHHs KOMIeTeHI Ui
KonTponbsHas T
AJITEEPA OHTpOJIbHAsS paboTa
Pedepar
YMCETD. CobecenoBanue
o BBITTOJTHATh apu(pMETHIECKUE | YnauBuyalIbHbIHA IPOEKT
JEHCTBUS HaJ YMCIaMH, COYeTas YCTHBIE U
NUCbMEHHBIE IpUEMBI; HaXO0/UTh

NpuOIMKEHHbIE  3HAUYEHUS BEJIUYMH U
MOTPEIIHOCTH BbIUMCICHUN (a0COMOTHAs U
OTHOCUTEJIbHAS); CpaBHHUBATh  YHUCIIOBBIE

BBIPQ)KCHUS;
o HAXOJUTh 3HAYEHUS KOPHS, CTETICHH,
norapudma, TPUTOHOMETPHUUECKUX
BBID@KEHUII Ha OCHOBE OIpeJeNieHus,
UCTIONB3YS npu HEOO0XO0IMMOCTH
UHCTPYMEHTAJIbHBIE CpPE/CTBA;

MOJIb30BaThCsl MPUOJIMKEHHOM OILIEHKON TpU
MPAKTUYECKHUX pacyeTax;

. BBIIIOJIHATh npeoOpa3oBaHus
BBIPAKECHH, NIPUMEHSAS bopMyIbI,
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CBSA3aHHBIE CO CBOMCTBAMH CTCICHEH,

J0rapugpmoB, TPUTOHOMETPUYECKUX
bynxumi;
. UCIIOJIb30BaTh npuoOpeTeHHbIe

3HaHUST U yYMEHMs B  IPAaKTUYECKOH
JeSITeIbHOCTH U TIOBCETHEBHON KU3HHU:

- Ul OpPaKTUYECKMX  pacyeToB 11O
dbopmynam, BKJTFOYAst hopmyisl,
coJepKare CTETICHH, panuKanebl,
J0rapuQmbl U TPUTOHOMETPUYECKHE
(GyHKLINHU, UCIIONB3YSI MPH HEOOXOIUMOCTH
CIpaBOYHBIE MaTepHallbl M TMpOCTEHIIne
BBIUUCIIUTENIbHBIE YCTPONUCTBA.

DOyHKUUH U rPpadpuKu

yMeThb:

o BBIUHUCIIATH 3HaU€HHE (PYHKIMU IO
3a/laHHOMY 3HA4E€HHIO apIyMEHTa pu
pa3nuyHbIX crocobax 3amanust QyHKIHIH;

o OIpE/EIATh OCHOBHBIE CBOMCTBA
YUCIOBBIX (YHKLUH, HIUTIOCTPUPOBATh UX
Ha rpaukax;

o CTPOUTH I'papUKHN U3YYEHHBIX
(GyHKIMH, WIUTFOCTPUPOBATh 1O rpaduky
CBOMWCTBA 3JI€MEHTapHBIX (PYHKLUH;

® UCHOJB30BATH MOHATHE QDYHKIMH IS
OIKCAHM U aHAJIM3a 3aBUCUMOCTEH
BEJIMYUH;

. HCIIOJIB30BaTh IpUOOpETECHHbIE
3HaHUSIT U YMEHHUS B  IPAKTUYECKOU
JeSITeIbHOCTH U TIOBCEIHEBHOM KU3HM IS
-JIJIs1 ONIMCAHUS C TIOMOIIBIO0 (DYHKIIMN
Pa3IUYHBIX 3aBUCUMOCTEH, PeICTaBICHUS
uX rpaduecKu, UHTepIpeTaly rpaduKoB.
Hayana maTeMaTH4€CKOro aHAJIN3a
yMeTb:

®  HAXOJUTh IPOU3BOHBIE JIEMEHTAPHBIX
yHKIHM;

® JCIOJIb30BaTh MPOU3BOAHYIO JJIS
U3y4eHHsI CBOMCTB (DYHKIMHA U TOCTPOEHUS
rpadukos;

®  [PUMEHSATH HPOU3BOAHYIO JUIs
MPOBEJCHUS MPUOJINKEHHBIX BBIYMCIICHUH,
pelaTh 3aJa4y MPUKJIaJIHOTO XapakTepa Ha
HaXO0X/IeHWEe HauOOoJIbIIEro 1 HAMMEHbIIEr0
3HAYEHUS;

®  BBIYUCIATH B IPOCTEHIINX CITydasx
IUIOINAAN U OOBEMBI C HCIIOJIb30BAaHHEM
OIPENIEIIEHHOr0 NHTETpaa;

® CIOJIB30BAaTh MPHOOPETEHHBbIE 3HAHUS
U YMEHUS B MPAKTUUYECKOHN N1eATEIbHOCTH U
MIOBCEITHEBHOM JKU3HU JUISL:

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




I'EOMETPUA

yMeThb:

o pacmo3HaBaTh ~Ha  YepTekax W
MOJICTISIX ~ MPOCTPAHCTBEHHBIE  (POPMBIL;
COOTHOCHTH TPEXMEpPHBIE OOBEKTBHI C HX
OTMCAHUSMH, U300pAKCHUSIMH,

o OTHCHIBATh B3aUMHOE PACIOJIOKECHUE
NpSAMBIX U IUIOCKOCTEHM B MPOCTPAHCTBE,
aApeyMeHmupo8ams — C80U  CYIHCOeHUss 00
9MOM PACNONIOAHCEHUU,

° AHAJIN3UPOBATDH B HpOCTeﬁHIHX
crydasax B3aMMHOC PacCIioJIOKCHHC
00BEKTOB B IIPOCTPAHCTBE;

° I/1306pa}KaTB OCHOBHBIC

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

o cmpoums npocmetiwiue cevenus Kyoa,
npUMbL, NUPAMUObL;
. peuaTh MJITAHUMETPUIECKUE u

IPOCTCHINIME CTEPEOMETPUYECKHE 3aJIauM
Ha HAXOXJICHHE NeOMETPHUYECKHX BEINYMH
(TiH, yTII0B, TUIONIAEH, 00BEMOB);

o HCII0JIb30BaTh npu pereHnH
CTEPEOMETPUUYECKUX 3aja4
TUTAHUMETPUYecKHe (DaKThl U METO/IbI;
o MIPOBOAUTH J0Ka3aTeNbHbIE
paccyXJIeHUs B X0JI€ PEUICHHs 3a/1a4;
o UCIOJIb30BATh npuoOpeTEeHHBIE

3HAHUSL U YMEHHUS B  MPAKTHUYECKOU
JIEATENLHOCTH U MIOBCEAHEBHOM KU3HU IJIS:
- ans uccienoBaHus ( MOAETUPOBAHUA)
HECJIO)KHBIX TPAKTUUYECKUX CHUTYyallMid Ha
OCHOBE H3YyUEHHBIX (OpMyl U CBOICTBa
duryp;

-  BBMUHCIEHHS O0OBEMOB H IUIOMIAJEH
MOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJ MPHU
pelIeHnr MPAKTHUYECKUX 3a7a4, HCIOJb3YS
npu  HEOOXOIUMOCTH  CHPABOYHHKU U
BBIYHMCIIUTENbHBIE YCTPOICTBA.

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

o 3HaYCHNE MaTeEMaTHIEeCKOHN HAYKH JJIA
peleHus 3aja4, BO3HUKAIOIUX B TEOPHU U
MIPAKTUKE; IMIUPOTY U B TO K€ BpEMs
OTPaHUYEHHOCTh IPUMEHEHUS
MAaTEMAaTUYCCKUX METOJOB K QaHAJIN3y U
UCCIICIOBAaHUIO TIPOLIECCOB U SIBICHUH B
IpUpOJIe U OOIIECTBE;

o 3HAUYCHWE TIPAKTUKH ¥ BOIPOCOB,
BO3HHMKAIOIIUX B CaMOM MaTemMaTHKe s
dbopMupoBaHUS u pa3BUTHS
MaTeMaTU4YeCKOn HayKU; HCTOPUIO

Pa3BUTHA TIOHATUA qucia, co3aaHusd




MaTEMaTHYECKOr0 aHajInu3a, BO3SHUKHOBCHHS
Y Pa3BUTHS TEOMETPHH;

. YHUBEPCAIBHBIM XapaKTep 3aKOHOB
JIOTUKU MaT€MaTHYECKUX PACCYXKICHUH, UX
MPUMEHUMOCTh ~ BO  BCeX  0OsacTsx
YeJIOBEUECKOM JIEATCILHOCTH;

. BEPOSITHOCTHBIA XapaKTep pa3IMYHbIX
MIPOIIECCOB OKPY’KAIOIIETO MHUpAa.
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