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1. TACIIOPT ITPOT'PAMMBI YYEBHOM JUCHHUITINHBI
MareMaTHnka

1.1. Ob6saacTh NPUMEHEHHUS TPOTPAMMBI

[IporpamMma yueOHOM AMCHUMIUIMHBI SBISETCS 4YacTbl0 OCHOBHOH 00pa3oBaTeNbHOM
nporpamMmmbel B coorBercTBUM ¢ PI'OC mno cnenuansHoctn CI1023.02.03 TexHuueckoe
00CIyKMBaHUE U PEMOHT aBTOMOOMIJIBHOTO TPaHCIOPTa

[lporpamma  y4eOHOW  JAMCHUIUIMHBI ~ MOXXET  OBITh  KCIOJIb30BaHAa  IIPH

M3YYEeHUU OOIIETEXHUYECKUX U CHEIHATbHBIX AUCUUIUIMH U B MPAKTUUYECKON JESATENbHOCTH IO

IPUOOPETEHHON CHEUAIBHOCTH.

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

JTUCLUUIUIMHA SBJSIETCS MPOQMIBHOW TUCHMIUIMHOM 001eo0pa3oBaTeIbHON MOATOTOBKU |

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

1.3. Hean m 3amaum y4eOHOHl IMCHUILIMHBI — TpPe0OBaHMA K pe3yJbTaTaM OCBOCHHA

y4eOHOH TMCHMIINHBI
B pe3synbrare ocBoeHUs yueOHOM NUCIUILIMHBI O0yYaIOIIMICS T0HKEH YMeETh:
AJITEBPA
yMeTb:

o BBIMIOJHATh apu(METHUUECKUE NIEHCTBUS HAJ YHCIAMHU, COYeTas YCTHBIE U MHCHMEHHBIC
MPUEMbI; HAaXOIUTh MPHUOIMKEHHbIE 3HAYEHHs] BEIMYMH U TIOTPELIHOCTH BBIYMCICHUN
(abcoroTHAs M1 OTHOCHUTENbHAS); CPABHUBATH YHCIIOBBIC BEIPAKCHUS;

o HAXOJHUTh 3HAUEHUS KOPHS, CTENEHH, JIoraprudma, TPUTOHOMETPUUECKUX BBIPAKEHUN Ha
OCHOBE OIIpPE/IEICHUS, UCHOJb3YS NpPU HEOOXOAMMOCTH HMHCTPYMEHTAJIbHBIE CPE/ICTBA;
M0JIb30BaThCS MPUOIMKEHHOM OLEHKOH MPU MPaKTUYECKUX pacderax;

. BBINOJIHATh  MPEOOpa3oBaHMsl  BBIPAXKEHUH, TNPUMEHssT (QOpMyJbl, CBS3aHHBIE CO
CBOWCTBaMH CTETICHEH, T0rapu(MOB, TPUTOHOMETPUIECKUX (PYHKITHIA;
o UCIIOJIb30BaTh TNPHOOPETEHHbIE 3HAHUS W YMEHUS B IPAKTHUUECKON MESITeIbHOCTH H

MTOBCEHEBHOM KU3HHU:

- U1 IPAaKTUYECKUX PacueToB MO GopmylaM, BKItoYas (GOpMyJbl, COIEpIKaIlIie CTEIeHH,
paaMkanbl, JiorapuGMbl M TPUTOHOMETPUYECKHE  (QYHKIUH, HCIONb3ys IpuU
HE00XO0/IMMOCTH CIIPaBOYHbIE MAaTepHalIbl U MPOCTEHININE BHIYMCIUTEIbHbBIE YCTPONUCTBA.
DOyHKIUH U rpaduKu

yMeTb:

o BBIUMCIIATH 3HaU€HNE (QYHKIUU 110 33JaHHOMY 3HAUE€HHUIO apTyMEHTa P Pa3IndHbIX
crocobax 3agaHus PyHKINH;

o OTIpeENATh OCHOBHbIE CBOMCTBA YMCIIOBBIX (DYHKLNN, WITIOCTPUPOBATh UX Ha rpadukax;

. CTPOUTH IpapMKu U3yUYEHHBIX (QYHKIUH, HIUTIOCTPUPOBATH MO IpadUKy CBOMCTBA

AJIEMEHTApHBIX (PYHKIINH;
® CIIOJIB30BATh MOHATHE DYHKUIUU AJI ONMCAHUS U aHAJIM3a 3aBUCUMOCTEH BEJTMYHH;
o UCIIOJIb30BaTh TNMPHOOPETEHHbIE 3HAHUS W YMEHHUS B MPAKTUYECKOM MAEATEeIbHOCTH HU
MOBCE/IHEBHOM JKU3HU IS
-JUIs OTIMCAHUS ¢ TOMOILBIO (DYHKIMH pa3IMUHBIX 3aBUCUMOCTEH, TPEICTABICHUS UX
rpaduuecku, HHTEpIpeTaluu rpaduKoB.
Havana mareMaTH4eCKOro aHaJImu3a
yMeTb:
®  HaXOAWUTh MPOU3BOJHBIE FTTEMEHTAPHBIX (PYHKITHII;
UCIIOJIb30BaTh MPOU3BOHYIO JUISl U3YUYEHUsI CBOUCTB (PYHKIIUI U IOCTPOCHUS I'paHKOB;
MPUMEHSTH IPOU3BOJIHYIO JIJIsl IPOBEACHUSI IPUOIMKEHHBIX BHIYUCICHUH, penaTh 3a/1a4u
NPUKJIAJHOTO XapaKkTepa Ha HaX0XKJIeHHE HauOOJIbIIEro 1 HAMMEHbIIET0 3HaYCHHUS;
®  BBIUUCIIATH B MPOCTEHIINX CITydasx MJIOMIAIN U 00BEMBI C UCTIOIb30BAHUEM ONPEAEICHHOTO
MHTETpaa;
® UCMOJB30BAaTh MPHOOPETEHHBIE 3HAHUA M YMEHHS B MPAKTHUYECKON JESITEIBHOCTH MU
MIOBCEHEBHOM KU3HU JUIA:



-p€IICHUS NIPUKIAJHbIX 3aa4, B TOM YHCJIC COIUAJIbHO-O3KOHOMUYCCKHUX U (1)I/ISI/I‘I€CKI/IX, Ha
HanOOJIbIlIee U HAUMEHBIIIEE 3HAUCHHMS Ha HaXOXKACHUA CKOPOCTU U YCKOPCHUA.

I'EOMETPUSI
yMeThb:

. pacrmo3HaBaTh Ha 4YepPTEKaX M MOJEISIX MPOCTPAHCTBEHHBIE (OPMBI; COOTHOCHUTH
TPEXMEPHBIC O0OBEKTHI C UX OMHCAHUSIMH, U300PAKCHHUSIMH,

. OMKCHIBATh B3aMMHOE PACIONOXKEHHE TPSIMBIX M IUIOCKOCTE B TIPOCTPAHCTRBE,
aApeyMenmupo8ams 80U CyHCOeHUst 00 IMOM PACNOJIONCEHUU,

° AHAIM3UPOBATh B MPOCTEHIIMX CIy4dasX B3aWMHOE pACIOJIOKEHHE OOBEKTOB B
IIPOCTPAHCTBE;

° HU300paXkaTh OCHOBHBIC MHOTOTPAHHMKH M KPYIJIbIE Teja; BBIMOJHITH YEPTEKH II0
YCIIOBUSIM 3a]1a4;

° cmpoums npocmetiwiue cevenust Kyoa, npuzmol, NUPAMuobl,

° pelaTh MIAHUMETPUYCCKUE U MPOCTEHIINE CTEPEOMETPUUYCCKUE 3a/1a4d Ha HAXOXKJICHUE
T€OMETPUUYECKHUX BEJIMYUH (JIMH, YIII0B, IUIOIIA/IeH, 00bEMOB);

° HCIIOJIb30BaTh IMPH PEHICHUH CTEPEOMETPUYECKHMX 3aj]ay IUIAHUMETPUYCCKHE (PaKThl H
METO/IBI;

IIPOBOJUTE JOKAa3aTEILHBIE PACCYKIACHUA B XOA€ PELICHUA 3a1a4;

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

- IS uccnefioBanust ( MOAENUPOBAHMUS) HECIOKHBIX MPAKTUYECKUX CUTYAIlMil Ha OCHOBE

M3YYEHHBIX (DOpMYI U CBOICTBa QUTYD;

- BBIYMCIIEHUS! O0BEMOB U ILJIOLIAJEH MOBEPXHOCTEN TPOCTPAHCTBEHHBIX TEJI MPU PELICHUU

MPAKTUYECKHUX 3aJ]1a4, UCIIONb3Yys MPU HEOOXOJUMOCTH CIPABOYHUKU U BBIYUCIUTEIbHBIC

YCTPOMCTBA.

B pe3ynbraTe ocBoeHHs y4eOHOM TUCIUIUIMHBI 00YYarOIUiCs JOIKEH 3HATh:

3HAYCHHC M&TGM&TH‘ICCKOﬁ HayKI/I JJIs pCHIGHI/ISI 3aJa4, BO3HUKaIOIIUX B TGOPI/II/I nu
HpaKTI/IKe; IIII/IpOTy " B TO XKC BpCMSI Ol"paHI/I'-IeHHOCTI) HpI/IMeHeHI/IH MAaTEMATHUYCCKUX
METOJIOB K aHAIIM3Y M UCCIET0BAHUIO MTPOLIECCOB U SBICHUN 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
MaTEeMaTUYeCKOro aHalln3a, BOSHUKHOBEHUSI M Pa3BUTHUSI TEOMETPHUH;

YHUBEPCAIbHBIA XapaKTep 3aKOHOB JIOTUKU MaTEMaTHYECKUX PACCYKICHUM, UX
MPUMEHHUMOCTH BO BCEX 00JIaCTsIX YEI0BEUECKOU IeITeTbHOCTH;

BEPOSITHOCTHBIN XapaKTEP Pa3IMYHBIX MTPOLIECCOB OKPYKAIOIIETO MUpa.

2. CTPYKTYPA Y COJAEP)XAHUE YYEBHOM JUCIIUTIJIMHBI
OO01mmas TpyI0eMKOCTh TACITUTUTHHBI COCTABIISICT:
351 akameMHUYECKHX YacOB, U3 HHUX:
234 akageMHUYECKUX YacOB — ayJAUTOPHBIC 3aHATHS,
117 akageMHUECKHX 4acOB — CAMOCTOsITeNIbHAs paboTa.

2.1. YyeOHO-TeMaTHYeCKUI NIJIaH y4eOHOH AU CUMIIIMHBI



n/n

HaumenoBanue pa3jiesion,
TeM y4eOHoil
JUCHHUILTHHBI

Cemectp

Buabi yueOHoi padorsl,
BKJIIOYAS
CaMOCTOSITEIbHYI0
padoTy CTyIeHTOB
U TPYA0EMKOCTh
8 uacax

Jlexun
[IpakTnueckue
3aHATUA
JlaboparopHsble
paboTHI
CPC

DopMbI
TeKylIero KOHTPOoJIs
ycneBaeMoOCTH
(no pasoenam
OUCYUNIUHDBL)
dopma
NPOMEKYTOYHOM
arrecTanuu
(no cemecmpam)

Pa3znea 1. Pa3zBurtne
MOHSATHS 0 YHCIe

1
=
N

30

KonTpouabnas pabora,

pedepar,
codecenoBaHmne

Tema 1.1 Lensie
HpaIMoOHAIbHBIC YUCIIA.
JlelicTBUTEIIbHBIC YHCIIA.
JlevicTBus HaL,
palMOHAIBHBIMHU YHCJIAMU.

Tema 1.2 Penienue
JUHENUHBIX YPABHEHUHU U
HEPaBEHCTB

Tema 1.3Pemenune
KBaJIPAaTUYHBIX YPaBHEHUH U
CUCTEM YpaBHEHUU

Tema 1.4Pemenue
KBaJPaTUYHBIX HEPABEHCTB

Tema 1.5Oyukmu:
JTUHeHas, oOpaTHast
IPONOPLUOHAIBHOCTbD.
ITocTpoeHne kBaapaTUIHON

byHKIIIH

Tema 1.6KonTponbHas
pabota no Teme «Pa3Burue
IIOHATHSA O YUCIIC).

Pa3gen 2. OcHOBBI
TPUTOHOMETPUH

12 20 24

Pedepar,
codecenoBanmne

Tema 2.1Paguannas mepa
yria. BpamarensHoe
nBuxeHue. CUHyc, KOCHHYC,
TAaHT'€HC M KOTAHT'CHC YHCIIa.

Tema 2.20CHOBHBIE
TPUTOHOMETPUIECKHE
TOXKIECTBA

Tema 2.3[Ipumenenne
OCHOBHBIX
TPUTOHOMETPHUUECKHUX
TOXKJIECTB K
npeoOpa30BaHUIO
BBIPKECHHI

10

Tema 2.4Dopmyibl
npuBeaeHus. opMyIisl
CJIOYKEHUS




11

Tema 2.5@opmyiibl
npuseneHus. opMyiibl
CIIOXKCHMS

12

Tema 2.6DopmyIibl
JIBOMHOTO apryMeHTa
DopmyJibl TOJTOBUHHOTO

yria

13

Tema 2.7Dopmyiibl
JIBOMHOrO apryMeHTa
DopmyJibl TOJTOBUHHOTO

yriaa

14

Tema 2.8I1peoOpazoBanue
CYMMBI
TPUTOHOMETPHUYECKUX
¢GyHKUIUH B TpOU3BEICHHE U
MIPOM3BEICHUS B CYMMY

15

Tema 2.9IIpeoOpazoBanue
CYMMBI
TPUTOHOMETPUYECKUX
(GYHKIMI B IPOU3BEICHHE U
IIPOU3BEIAECHUS B CYMMY

16

Tema 2.10Dopmyiibl
HNOHUKEHUS CTENIEHU

17

Tema 2.11Brinonnenue
YIPa)XKHEHUHN Ha
MIPUMEHEHUE N3yYEHHBIX

opmyn

18

Tema 2.12l1pocreiimme
TPUTOHOMETPHUYECKHUE
ypaBHEHUS

19

Tema 2.13 IIpocreiimue
TPUTOHOMETPHUYECKHE
HEepaBEHCTBA

12

20

Tema 2.14Apkcunyc,
ApPKKOCUHYC, apKTaHT€HC

21

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

22

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

Paznen 3. ®ynkuuu u
rpadpuxu

14

Pedepar

23

Tema 3.106macts
OTIpe/IeNICHUsT U MHOXKECTBO
3HaYeHUH: TpapuK QyHKIUH,
MoCTpoeHue rpadukoB
byHKIMI, 3aJaHHBIX




Pa3IUYHBIMH CTIOCOOaMU

24

Tema 3.2CBolicTBa
(GYHKIIMHA: MOHOTOHHOCTb,
YETHOCTh, HEUYETHOCTD,
TIEPUOINIHOCTb.

25

Tema 3.3[IpomexxyTKu
BO3pacTaHUs U yObIBAHMSI,
HanOOJIbIICE M HANMCHBIIICE
3HAYEHUS], TOYKH
IKCTpEMyMa

26

Tema 3.4l ccnenoBanue
dbynakuumii. [Toctpoenue
rpaduKoB PYHKIHI

27

Tema 3.5 Ctenennas
¢GyHK1Ms, €€ CBOMCTBA U

rpaduk

28

Tema 3.60mnpenencuue
noKa3aTeabHON QYHKIUH, e€
CBOWCTBA U TpapuKu

29

Tema 3.70mnpenencaue
norapudmuueckoin
¢yHKIIMH, €€ CBOMCTBA U
rpaduKku

30

Tema 3.80mpenencuue,
CBOMCTBa U rpaduKu

byHKUIMMA
V= E5NX,V = CO5X, V= Lgx, Vv 3

ik

31

Tema 3.9 O6patHble
TPUTOHOMETPHUYECKHE

byHKIIIHN

32

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

33

Tema 3.11KoHTponbHas
paborta

Pa3nen 4. Kopuu, crenenu
U JIOTapu(pMbI

20

34

Tema 4.1Kopens n-oit
CTEIIEHH, CBOICTBA
panuKaloB, IpaBuia
CPaBHEHHUs KOPHEH

35

Tema 4.2Penienne
UPPAITMOHATEHBIX
ypaBHEHUU

36

Tema 4.3Crenens ¢
palroHaIbHBIM TTOKa3aTeNeM

37

Tema 4.4Ctermiensn ¢
NEUCTBUTEILHBIM




IIoKa3aTcjicM

38

Tema 4.5Pemenne
IIOKa3aTeJIbHBIX YPAaBHEHUU

39

Tema 4.6JIorapudm.
Jlorapudwm yucna. [IpaBuna
JEUCTBUI ¢ JorapudMaMu

40

Tema 4.7 [IpeobpazoBanus
aJIreOpanyeckux BbIpaKEeHUI

41

Tema 4.8[1peoOpazoBanue
BBIPKCHUH, COJICPIKAIINX
paIuKaibl

42

Tema 4.9[1peoOpazoBanue
BBIPAKCHUH, COJepIKAIINX
CTETIEHU M JOTapu (MBI

43

Tema 4.10Pemenue
JOTapuUPMHUECKUX
ypaBHEHUU

Tema 4.11Pemenue
yIpaXHEeHHH 110 TEME :
«KopHu, crenenu,
JorapuMbD»

45

Tema 4.12KonTponbHas
pabora o Teme : «KopHu,
CTETICHH, JIOTapU(PMBD»

Pa3nea 5. Hauaga
MaTeMaTHYeCKOro aHaJIn3a

20

30

14

co0ecenoBanmne

46

Tema 5.1
IlocienoBaTeIbHOCTE.
CnocoObl 3aaHus U
CBOMCTBA YHCJIOBBIX
MOCJICA0BATEIILHOCTEH.
beckoneuno yObIBarommas
reoMeTpHuyecKas
MOCJIEIOBATENILHOCTh

47

Tema 5.2UwncnoBas
MOCJIEA0BATEILHOCTD,
CITIOCOOBI €€ 3aJaHus,
BBIYMCJICHHS YJIEHOB
MOCJICAOBATEILHOCTH.

48

Tema 5.311onsATHE O Npenene
MOCJIEI0BATEILHOCTH.
CymiecTBoBaHuE Mpeena
MOHOTOHHOM OTPaHUYEHHOMN
MMOCJIEIOBATEILHOCTH

49

Tema 5.4IIpenen
I10CJIEI0BATENBHOCTH

50

Tema 5.5 Pemenue
YIIPA)KHEHUM 110 TEME :
«ITocmenoBaTenbHOCTH

51

Tema 5.6KonTponbHas
paboTa 3a nepBblil CEMECTP

Hroro 3a 1 cemecTp

34

68

63

KonTpoasnas padora




52

Tema 5.7IIpon3BogHast.
[TonsaTHE 0 IPOU3BOAHOM

GyHKIIHAH.

53

Tema 5.8[1pousBonaHbie
OCHOBHBIX JIEMEHTAPHbIX

byHKIMI

Tema 5.911paBuiia
BBIYHCIICHHS IPOU3BOIHBIX

55

Tema 5.101IpousBoiHbIC
TPUTOHOMETPUUECKUX

byHKIMHA

56

Tema 5.11 Brrunuciaenune
MPOU3BOAHOM CIIOKHOU

byHKIIUN

57

Tema 5.12 Pemenue
YIPAKHEHUMIIO TEME :
«Bpruncnenue
TIPOU3BOTHBIX )

Tema 5.13Mexannyeckuii

58 | cmbicn MPOU3BOAHOMN
Tema 5.14 ['eoMeTpuuecKuii
59 | cmbicn MPOU3BOJHOM.
Tema 5.15YpaBuenue
60 | kacatenbHoit
Tema 5.16Pemenne
61 | ympaKHEeHMH.

CamocrosrenbHas pabora

Tema 5.171Ipumenenue

62 | HempephiBHOCTH. MeTon
UHTEPBAIOB
63 Tema 5.18Bo3pactanue u

yObIBaHUE QYHKIIMU

64

Tema 5.19Bo3pactanue u
yObIBaHUE PYHKIIMU

65

Tema 5.20Kputnueckue
TOYKH (PYHKIIHH,
MaKCUMYMbl 1 MUHUMYMBI

66

Tema 5.21Kpurnueckue
TOYKH (PYHKIIHH,
MaKCUMYMBbI 1 MUHUMYMBI

67

Tema 5.22061m1ag cxema
ycclIeJoOBaHMs PYHKINU

68

Tema 5.23[pumenenne
IIPOU3BOJHBIX K
UCCIIEIOBaHUIO (PYHKIUH 1
MOCTPOEHHUIO rpapuKOB

69

Tema 5.24HaxoxneHue
HanOOJIBIIIETO U
HAVMEHBIIET0 3HAUYCHUS

byHKIIMN




70

Tema 5.25KonTponbHas
pabora 1o Teme:
«ITpouzBoaHas»

Pa3nen 6. UurerpaJ u ero
NnpuMeHeHHe

12

Pedepar

71

Tema 6.10mnpencnenne
nepBoobpaznoit. Tpu
NpaBUjIa HAX 0K ICHHSI
epBOOOPA3HBIX.

72

Tema 6.21nomans
KPUBOJIMHEHHOM TpPAaIlCLIUH.

73

Tema 6.3/ nTerpai.
Teopema HproToHa-
JleiiOHuna

74

Tema 6.41Ipumenenue
WHTErpajia K BEIYUCICHHUIO
buznYECKUX BEIUYHH U
IJIOIIAJEN

75

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

Paznen 7. YpaBHenus u
HEpaBeHCTBA

16

18

codece1oBaHue

76

Tema 7.1Pemenue
TPUTOHOMETPUYECKUX
YPaBHEHUN METOAOM
pa3JIOKEHUST HA MHOXKUTEN

77

Tema 7.2Pemenue
TPUTOHOMETPUUECKUX
YPaBHEHUN METOA0M
BBEJICHUS HOBOM
IIEPEMEHHOMN

78

Tema 7.3Pemtenne
JorapuGpMUUECKUX
ypaBHEHUU

79

Tema 7.4Pemenue
norapuMUIECKUX
HEPABEHCTB

80

Tema 7.5Pemenue
MTOKa3aTeJIbHBIX YPaBHEHHUU

81

Tema 7.6Perenue
IIOKAa3aTCJIIbHBIX HepaBeHCTB

82

Tema 7.7Pemienue cucreMm
ypaBHEHUU

83

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

Pa3nes 8. KomOunaropuka

84

Tema8.10cHOBHBIE TOHATHSA
KoMOuHaTopuku. Popmyna




6unomMa Herorona.
Tpeyronpuuk [Tackans.

85

Tema8.2 Perienune
KOMOMHATOPHBIX 3a/1ad.
KonrponbHas padora

Pa3zgen 9. DieMeHTHI
TeOPUM BEePOSATHOCTEH U
MaTeMaTH4ecKoi
CTATHCTHKH

86

Tema9.1Co0OsITHE,
BEPOSTHOCTH COOBITHS

87

Tema9.2Knaccuueckoe
ornpeielieHUEe BEPOATHOCTH

88

Tema9.3Teopemsl 0 cymme
BEPOSTHOCTH B 00
YMHO>KEHUH BEPOSATHOCTH

89

Tema9.4lIpencrapneHue
JAHHBIX (Ta0JIAILIBI,
JTuarpaMmebl, Tpadukn),
reHepaTbHasi COBOKYITHOCTD,
BBIOOpKA, CpeliHEe
apu@meTnyecKoe, MearuaHa

0

Tema9.5KoHTposibHas
pabota Teme :
«KomOuHaTopuka

Pasznea 10. Ilpsimblie u
IJIOCKOCTH B NMPOCTPAHCTBE

12

91

Tema 10.10cHOBHEIE
MIOHSITUSL CTEPEOMETPHUH.
B3auMHoe pacnionoxeHnue
MPSIMBIX B IPOCTPAHCTBE

92

Tema 10.2l1puznak
MapaJUIEIbHOCTH IPSIMOU U
nockocty. [Ipusnak
MapaJJIEIbHOCTH JIBYX
IIJIOCKOCTEN

93

Tema 10.3CgolicTBa
napajuie)IbHBIX TIOCKOCTEH

94

Tema 10.4l1oBTOpeHue.
[TpoBepounas paborta

95

Tema 10.511puznak
NEPIEHANKYJIIPHOCTH
IPSIMOM M TUNIOCKOCTH

96

Tema 10.6I1eprieHTUKYISPHI
Y HaKJIOHHBIC

97

Tema 10.711puznax
NEPIEHIUKYIIPHOCTH
IJIOCKOCTEN. YTIIBI MEXAY
IPSIMBIMU U TNIOCKOCTSIMHU.

98

Tema 10.8KonTponpHas
pabora o Teme: «IIpsimbie u
IUTIOCKOCTHU B ITPOCTPAHCTBEY




Paznen 11.
MHOrorpaHHUKHU H
KpYIJible TeJa

18

99

Tema 11.1/IByrpannsie

YTJIBL. HpI/I3Ma, €€ DJICMCHTHI.

[Mapamnenenunen. Kyo6.
CeueHust MpU3Mbl

100

Tema 11.2[1nomans
OOKOBOM M MOJIHOM
MOBEPXHOCTHU TIPU3MBI,
napajuiesienumnea, kyoa

101

Tema 11.3[Iupamuna.
[TpaBunibHas nupamMua.
VYcedenHnas nupamMua.
Terpasap Ceuenus
TUPAMHU/TBI

102

Tema 11.41Ltomans
OOKOBOM U IIOJIHOH
MOBEPXHOCTH IHUPAMU/IBI

103

Tema 11.5ununap u ero
anemeHThl. CeueHus
HUATUHAPA

104

Tema 11.6ILtomans
OOKOBOM U IIOJIHOU
MTOBEPXHOCTH IMIIMHIPA

105

Tema 11.7Konyc,
YCE4YEHHBIA KOHYC, €T0
aneMeHThl. CeueHus KoHyca.
[Tap, cdhepa nx ceuenus

106

Tema 11.8[1Tmomans
OOKOBOM M MOJIHOM
MOBEPXHOCTH KOHYCA,
YCEUEeHHOTO KOHYCa, Imapa u

cdepsl

107

Tema 11.900beM mpu3MBI,
napajenenunesa

108

Tema 11.1006beM
HPaMHUIBI

109

Tema 11.1100BeMm
UIHH]IpA

110

O6nem konyca. O0beM
mrapa. Pemenue 3agau

111

Tema 11.12KonTponbHas
pabota Teme :
«MHOTOTPAaHHUKHU U KPYTJIble
Tema»

Pa3nen 12. KoopauHatsl u
BEKTOPbI

10

Pedepar

112

Tema 12.10cHOBHEIE
TIOHSTHUS U OTIPE/ICTICHUSI.
CnoXeHHE U BIUNTAaHHUE
BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha YHCIIO

113

Tema 12.2[IpsimoyronpHas




CUCTEMA KOOpJAUHAT.
PasnosxeHue BexkTopa 1o
KOOPAMHATHBIM OCSIM

114

Tema 12.3]/]elicTBus C 2 - 2
BEKTOPAMH, 33 JaHHBIMU
KOOpIMHATaMU

115

Tema 12.4CkansipHoe 2 - 2
MIPOU3BE/ICHUE IBYX
BEKTOPOB

116

Tema 12.5YpaBHeHue 2 2 -
OKPY’KHOCTH, c(epsbl,
IJIOCKOCTH. BextopHoe
ypaBHEHHE IPAMOM 1
IUIOCKOCTH

117

Tema 12.6KoHTposbHas 2 - 2
pabora 1o Teme :
«KoopauHaThl U BEKTOPBI»

Hroro 3a 2 cemecTp 2 44 88 54 | DK3aMeH,uHIUBHIYATD
HBbIH IIPOEKT
HTroro 78 | 156 | - 117 | KonTpoabHasi pabora,

3K3aMeEH, MHIMBUAYAJIbH
bl IPOEKT

2.2. HaumMeHoOBaHHUe U KPAaTKoe COAepKaHue JeKIMii

HanmeHnoBanue pa3je/ioB U TeM Y4eOHOM IMCUMILINHBI,
HX KpPaTKoe cojiepKaHue

Hcnoap3oBanue
AKTHUBHBIX U
HHTEPAKTUBHBIX

dopm

Yacel

1 cemecTp

PA3JIEJI 2. OCHOBBI TPUT'OHOMETPUH

Tema 2.1 Pannannas mepa yrua. BpamareabHoe
ABukeHne. CHHYC, KOCMHYC, TAHT€HC U KOTAHI€HC
ymcaa.

Onpenenenue cuHyca, KOCUHYCa, TAHT€HCa YUCIIA.
CgoiictBa TpuroHomerpuyeckux pynkuuii. [lepeBoa u3
paZiMaHHON Mephl B IPalyCHYIO U HA000pOT.

Jleknus-Oecema

Tema 2.4®opmyJibl npuBeaeHusi. DOpMyJIbI CJI0KEHUS
BriBon hopmynn npuBeeHus, CI0KEHUSAIS CUHYCA,
KOCHHYCA U TAHT'€HCA.

Tema 2.6 ®opmyJibl 1BOHHOT0 aprymeHTa. @opmMyJibl
NMOJIOBHHHOIO yIJIa

BriBon hopmyit 1BoitHOTO aprymeHTa, moJIOBUHHOTO
apryMeHTa TpPUrOHOMETpUYECKUX (PYHKIUN

Tema 2.8 IIpeoOpa3oBanne cyMmMbl
TPUTOHOMETPHYECKHX (PYHKIHMH B IPOU3BEACHHE H
NPOU3Be/IeHHE B CYMMY

BeiBon hopMynn cymMMBl U pa3HOCTH TPUTOHOMETPHUUECKHUX
GbyHKIMH, TpeoOpa3oBaHUe CyMMbl TPUTOHOMETPUYECKUX
(GyHKIUI B TPOU3BEICHHE.

Tema 2.1211pocTelilme TPUrOHOMETPUYECKHE
YPaBHEHUS

Pemenue no gpopmynam u TpPUrOHOMETPUYECKOMY KPYTY
IIPOCTEUIINX TPUTOHOMETPUYECKUX YPABHECHUN

Tema 2.13 IIpocreiimine TPUTOHOMETPUYECKHE
HEPaBEHCTBA

Pemienue no ¢popmynam 1 TPUrOHOMETPUUYECKOMY KPYTY
IIPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB




PA3JEJ 3 ®YHKIIUU U TPAOUKU

Tema 3.100s1acTh OnpeaeeHUsA M MHOKECTBO 3HAYCHUI:
rpagpuxk pyHKuuM, nocrpoeHue rpapukoB QyHKIUH,
3aJJaHHBIX Pa3JIUYHBIMHU CIIOCOOAMHU

O3HaKOMJIEHHUE C TTIOHITHEM NIEPEMEHHOM, MpUMEpaMu
3aBUCHUMOCTEH MeX Iy nepeMeHHbIMu. Haxoxaenne obmact
nonpeaeacHus GyHKIUU, 00J1aCTH 3HaUYCHHS (DYHKIUH.

MynsTuMeauanex
st

Tema 3.2 CoiicTBa GyHKUMH: MOHOTOHHOCTb, YeTHOCTD,
HEYETHOCTh, NEPUOANYHOCTH

PaccmotpeTs cBoiicTBa (hyHKIMIT: MOHOTOHHOCTH,
YETHOCTH, HEYETHOCTH, IEPHUOJUYHOCTH

Tema 3.5 CrenenHass pyHKIHsA, €€ CBOMCTBA M rpauK
PaccmoTpeTh cBolicTBa U rpaduKy cTeeHHON QyHKIMU B
3aBUCUMOCTH OT [10Ka3aTellsi CTEeHH

10

Tema 3.60npenesieHue noka3zareibHOH QPyHKUMH, €€
CBONiCTBA M rpapuku
PaccmotpeTs cBolicTBa U rpaduKu MOKazaTeabHON (QyHKIIUI

11

Tema 3.7 Onpenenenue norapupmMuueckor QyHKINH, €€
CBOICTBA U TpaduKu

12

Tema 3.8 Onpenenenue, cBoiicTBa U rpadpuku pyHKuM
V= SIMX,V=C05x,V==>1gx,V=ctgx

Paccmotpets cBolicTBa GQyHKIUI

Y = sinxy,y = cosx,y = tgx, ¥V = cfgX Y [0CTPOUTH
rpadUKy JAHHBIX (YHKIUH.

13

Tema 3.9 O0paTHbIe TPUTOHOMeETPUYECKHEe (PYHKIMHU
Paccmotpets cBoiicTBa U rpauku 0OpaTHBIX
TPUTOHOMETPHYECKUX (DYHKIUIT: apKCUHYC, apDKKOCHHYC,
apKTaHI'eHC, APKKOTAHTeHC

14

PA3JIEJI 4. KOPHU, CTEIIEHHA U JIOI' APU®PMbI
Tema 4.1 KopeHb n-0ii cTeneHu, CBOWCTBA PaIMKAJIOB,
NpaBuJia CPaBHEHUsI KOPHeil

[ToHsiTHE KOPHS N-OM CTEIEHU, CBOMCTBA CTEIICHU, IIPaBUIIa
CpaBHEHHS KOPHEH

Jlexnus c
pazbopom
KOHKPETHBIX
CUTyalui

15

Tema 4.4 CTeneHb ¢ 1eHCTBUTEIBLHBLIM MMOKA3aTEJIEM
PaccMoTpeTs cBOMCTBA CTENEHEN € IEHCTBUTEIBHBIM
OKa3areyieEM

16

PA3JIEJI 5§ HAYAJIA MATEMATHYECKOI'O
AHAJIN3A Tema 5.111ocaenoBareibHOCTh. CIIOCOOBI
3aJaHuA U CBOHMCTBA YUCJIOBBIX MOCJIEI0BATEILHOCTEI.
BeckoneuHo yobIBalomias reoMeTpudeckas
M0CJe10BATEILHOCTL

[ToHsATHE YHCIIOBOM MOCIEA0BATEALHOCTH, CIIOcO0aMu eé
3aJIaHNsl, BEIYMCIIEHHE €€ YWICHOB

17

Tema 5.3I1onsiTHE 0 MIpeaesie MOC/IeI0BATEIbHOCTH.
CyiecTBoBaHue npejaeia MOHOTOHHOM OrpaHUYeHHOI
NoCJeN0BATEILHOCTH

[lonsTHE NIpeaena nocne10BaTeaIbHOCTH.

18

Tema 5.7 IlpousBognas. IlonsiTue 0 npousBoaHOM
byHkunn

[Ipupamenue ¢pyHKuMHU, npupaienue aprymenta. [lonsarue
O IPOU3BOJTHOM.

19

Tema 5.8 IIpon3BogHBIE OCHOBHBIX 3JIEMEHTAPHBIX
GyHKumii.

Beluncnenue npou3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX
¢bynkuuit. [IponsBoaHas creneHHON QyHKINU.

Jleknus ¢
pazbopom
KOHKPETHBIX
CUTyaluin

20

Tema 5.141'eomeTpudecKknii CMbICJI IPOU3BOIHOM.
YpaBHeHHE KacaTelbHOU. [ eOMeTpUYECKHil CMBICTT
MIPOU3BOAHOMN

21

Tema 5.15 YpaBHeHue kacaTe1bHOH
BriBon ypaBHEeHUs KacaTeabHOU K rpaduky GyHKINU B
TOYKE

22

Tema 5.18 Bo3pacranue u yobiBanue pyHkuuu
JlocTaTo4HBIN MPU3HAK BO3pACTaHUS (DYHKITHH.
Jloctatounslil mpu3HaK yObIBaHUS (PYHKITHH.




23

Tema 5.20 Kpurnueckne To9kH GyHKIINH, MAKCHMYMBI
U MHHHUMYMBI

Heo6xomumoe ycioBue sxcTpemyma. [Ipu3Hak Makcumyma
1 MUHUMYMa () YHKITHH.

24

Tema 5.22 O0mas cxema uccjieJ0BAaHUA (PyHKIMHU
OO6nactp ornpeseneHus 1 001acTh 3HAUCHUS (DYHKITHH.
YerHOoCTh HEUETHOCTD (DyHKIMU. TOUKH mepecedeHus
rpaduka ¢ OcsIMA KOOpAUHAT. TOYKH 3KCTpeMyMa U
3aH4YeHUs1 QYHKIMHU B 3TUX TOUYKAX.

25

Tema 5.24 HaxoxaeHnne HaAan00JbIIEr0 1 HAUMEHBIIIET 0
3HaYeHus1 QyHKIMU

[IpaBusio OThICKaHUSI HAKOOIBIIIETO M HAMMEHBIIIETO
3HAYCHUM QyHKIMH. PellieHne npuKiIagHeIX 3a1a4.

26

Tema 6.1 PA3JIEJI 6 UTHTEI'PAJI U1 ET'O
INPUMEHEHMUE Onpenesienune nepsoodpasHoii. Tpu
NPaBUJIa HAXO0KIEHUS EPBOOOPA3HBIX.

Omnpenenenue nepBoodpazHoi. Tabiuiia nepBooOpasHBIX.
Tpu nmpaBuiia HAXOXKJICHUS IEPBOOOPA3HBIX

Jlekuus-Oecena

2/

Tema 6.2 Ilnomaas KpUBOJIMHEHHOM TPanenuu
Onpenenenne KpUBOJIIMHENHON Tpanenny. Berancienue
IJIOUIA/IM KPUBOJIMHENHOW Tpanenuu

28

PA3JIEJI 8 KOMBUHATOPUKA

Tema8.10cHOBHBIE MOHATHS KOMOMHATOPUKH. DopmyJia
ounoma Herotona. Tpeyronbuuk Ilackas.

[ToHsTHS KOMOMHATOPUKU: Pa3MEIICHUs, COUYETAHMUS,
nepectaHoBKU. POPMYIIbI 111 UX BBIUMCICHUS

29

PA3JAEJL 9. 9JIEMEHTBI TEOPUU .
BEPOATHOCTEU U MATEMATHYECKOU
CTATUCTUKHA

Tema 9.1 CoObITHE, BEPOATHOCTH COOBITHSA

[TonsiTue coOBITHSA: TOCTOBEPHOE, HEBO3MOKHOE,
Ciy4JaifHOE, MPOTUBOMNOJIOKHOE. BeposaTHOCTh COOBITHS

30

Tema 9.4 IlpeacraBienue JaHHBIX (TA0JUIbI,
AHarpamMmsl, rpaguku), reHepajabHasi COBOKYIHOCTb,
BbIOOpKAa, cpeHee apupMeTHUEeCKOe, MeINaHA
HpeHCTaBHGHI/IC YHUCJIIOBBIX JAHHBIX U UX XapaKTepI/ICTI/IKI/I

31

PA3JIEJI 10. [IPAMBIE U IIVIOCKOCTH B
INPOCTPAHCTBE

Tema 10.10cHOBHBIe IOHATHSA cTepeoMeTpuu. Bzanmuoe
PAcCHOJI0KeHHEe NPAMBIX B IPOCTPAHCTBE

Axkcuomsl crepeomeTpun. OCHOBHBIE TEOPEMBI
crepeomerpuu. PacnonoxeHnue npsiMpIx B IPOCTPAHCTBE.

Jlexmus- Oecena

32

Tema 10.2 IIpu3Hak mapa/ieJJbHOCTH NPSAMON U
miockocTu. Ilpusnak mapajuieIbHOCTH ABYX IIOCKOCTEH
Omnpenenenre napauieabHOCTH MPSIMON U TUIOCKOCTH.
Jloka3arenbCcTBO MPU3HAKA NApAJUIEIIBHOCTH MPSIMON U
IIJIOCKOCTH, JT0Ka3aTeJIbCTBO NPU3HAKA ApAJIEIbHOCTH
JIBYX TIJIOCKOCTEH.

33

PA3JIEJI 11 MHOT'OI'PAHHUKU U KPYIJIBIE
TEJIA

Tema 11.1 /IByrpannsbie yriusl. [Ipuzma, ee 3jieMeHTBI.
Mapaaneaenunen. Kyo. Ceuenusi npusmbl
Omnpenenenne AByrpaHHoro yria. OnpeaeneHyue npusMel,
IIPaBWJIBHOM NPU3MBI, IPSIMOU NIPU3MBI U €€ DJIEMEHTBHI.
Onpenenenne napauieaenunea, IpsMoyrojJbHOro
napaiuenenunena, kyoa. Iloctpoenue ceueHnii mpu3Msl,
JMArOHAJILHOE CEYCHUE NPU3MBL.

Jlekuus -Oecena

Tema 11.3 Ilupamupa. IlpasunbHas nupamMuaa.
Yceuennas nupamuaa. Terpasap. CedyeHusi nupaMuabl
Onpenenenre NTUPaMuIbl, TPAaBUIBHON MUpaMUIbI,
YCE€UEHHOW nmupamuibl, TeTpasapa. [loctpoenue ceuenunit
MUPaMHU/JIbI.

35

Tema 11.5 Tesna 1 NOBepXHOCTH BpallleHUs!
Hununap u ero 3;1eMeHThl. CeveHust HIMJIMHAPA.
Onpenenenne HUIMHAPA U €ro 3JeMeHToB. [locTpoeHue
CEYEHUM [UIMHIpA.




36 | Tema 11.7 Konyc, yceueHHBIii KOHYC, €0 3J1eMEHThI. 2
Ceuenns xkonyca. lllap, cdepa ux ceyenus
OmnpeneneHne KOHyca, yCE4EHHOr0 KOHYca, 11apa, c(epsbl.
IlocTpoeHue ceueHni KOHyca, Iapa.

37 | PA3BJEJ 12 KOOPJAUHATBI U BEKTOPBI Jlexmus -Oecena
Tema 12.10cHOBHbBIE IOHATHS U ONIpeeIeHHS. 2
CJi0keHNe U BLIYUTAHHE BEKTOPOB. YMHOKEHUE
BEKTOPA HA YHUCJIO0

[TonsiTHe BeKTOpa B MPOCTpaHCTBE. PAaBEHCTBO BEKTOPOB.
Ciio)xeHue ¥ BbIYMTaHue BEKTOPOB.CBOMCTBA CIIOKEHUS
BEKTOPOB..CBOICTBA YMHOKEHHUSI BEKTOpa Ha YUCIIO.

38 | Tema 12.2 lIpsimoyroJibHasi CHCTeMAa KOOPAUHAT. 2
PazyioxeHue BeKTOPa M0 KOOPIMHATHBIM 0CAM
[IpssmoyrosnpHas cucTeMa KOOpAWHAT B IIPOCTPAHCTBE.
KoopaunaTtHble BeKTOpa, €AMHUYHBINA BEeKTOp. Paznoxenue
BEKTOPA M0 KOOPAMHATHBIM OCsIM. [IpaBuiia HaX0KaeHUs
KOOPJIMHAT BEKTOPOB CYMMBI U Pa3HOCTH, a TAKKe
KOODPMHATHI IPOU3BEICHHSI JAHHOTO BEKTOpa Ha YHCJIO.

39 | Tema 12.5YpaBHeHHe OKPYKHOCTH, cepbl, IIOCKOCTH. 2
BexkTopHOe ypaBHEeHHE NPSIMOii U MJIOCKOCTH
YpaBHEHHE OKPY)KHOCTH, c(hepbl, IIIOCKOCTH. B3aumHuoe
pacnoioxeHue chepol U IIIOCKOCTH

Hroro /8

2.3. HamMmeHOBaHNe M KPaTKoOe cojiep:KaHue JaGopaTOPHBIX padoT
Hannwii 6u0 pabomel He npedycmompeH y4eOHbIM NIAHOM

2.4 HauMeHOBaHHE M KPaTKoe coJlep:KaHue MPAKTHYECKHX (CeMUHAPCKHUX) 3aHATHH

HUcnoabp3oBanue
No HanmenoBaHue pa3/ie/ioB U TeM TUCHUILIMHBI, HX AKTHUBHBIX U
- KpaTKoe co/Jiep:KaHue HHTEPAKTUBHBIX

¢opm

Yacebl

1 | PABAEJ 1. PABBUTHE ITOHATHUS O YUCJIE Tema
1.1 [enble u paruoHanbHbIe YKcna J{edcTBUTENbHbBIE 2
yucna. JleficTBUs HaJl palliOHAIBHBIMH YHCIIaAMHU.

2 | Tema 1.2 Pemenve TuHEHHBIX YpaBHEHHUI 1 HEPABEHCTB 2

3 | Tema 1.3Pemenue KkBapaTHUHBIX YpaBHEHUH U cHCTEM Pemenue 2
ypaBHEHUH Pa3HOYPOBHEBBIX
3a1a4

4 | Tema 1.4PemieHne KBaipaTUUHBIX HEPABEHCTB 2

5 | Tema 1.5®ynkuuu: nuHenHas, oOpaTHas 2
IIPONOPLIMOHAIBHOCTE. [locTpoeHne KkBaapaTuIHON

(hyHKITUH

6 | Tema 1.6KontponsHas pabora no teme «Pa3Butne 2
MIOHATHUS O YHUCTIE».

7 | PA3JIEJI 2. OCHOBBI TPUT'OHOMETPUU 2
Tema 2.2 OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA K
nekuuu « Pannannas mepa yria. BpamarensHoe
JnBrKeHne. CUHYC, KOCHUHYC, TAHT€HC M KOTAHI€HC YMCIIA. )

8 | Tema 2.31IpumeHeHe OCHOBHBIX TPUTOHOMETPHUECKUX 2
TOXJIECTB K Pe0OPa30BaHUIO BHIPAKEHUH K JIEKIIHH «
Pannannas mepa yrna. BpamarensHoe nsukenne. CUHyc,
KOCHHYC, TAHT'€HC U KOTAHT'€HC YUCIIA.»

9 | Tema 2.5 @opmyuibl puBeeHUs. POPMYIIbI CI0KEHUS K 2
nexkiun «Popmysisl npuBeeHus. DopMyIIbl CIIOKEHUS

10 | Tema 2.7 ®opmyibl ABOWHOTO apryMmeHTa. @opMyIibl 2
MOJIOBUHHOTO yriia K JeKuuu «Dopmyrbl JBOWHOTO
aprymenTa.©opMyIIbl IOJIOBUHHOTO YTIIa»




11

Tema 2.91IpeoOpa3zoBanre CyMMbI TPUTOHOMETPUUECKHIX
(GyHKIUI B IPOU3BECHUE U IMPOU3BEIECHUE B CYMMY K
nexuuu «[IpeoGpazoBaHue cyMMbl TPUTOHOMETPUUYECKUX
(GyHKIMI B IPOU3BEJCHNUE U TPOU3BEICHUE B CYMMY»

12

Tema 2.9D0pMysbl HOHUKEHUS CTEIICHU

13

Tema 2.10BrinonHenye ynpaxHeHUH HAa IPUMEHEHUE
M3y4eHHBIX (popMy K eKIusaM «DPopMyIIbl IBOIHOTO
aprymeHTa.@opMyIisl IOJIOBUHHOTO YIJIa»,
«[IpeobpazoBanre CyMMBbI TPUTOHOMETPUIECKUX (PYHKITHIA
B IIPOU3BEJICHUE U IPOU3BEJICHUE B CYMMY»

Pemenue
Pa3HOYPOBHEBBIX
3a1a4

14

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

15

Tema 2.15 Pemenue ynpaxxnenui o teme «OCHOBBI
TPUTOHOMETPUN»

16

Tema 2.16 KontponbHas pabota o teme «OCHOBBI
TPUTOHOMETPHI

1/

PA3JIEJI 3 ®YHKIIUU U TPAOUKHU

Tema 3.3[IpomexxyTku Bo3pacTaHus U yObIBaHUS,
HauOOJIbIIICe U HANMEHBIIICE 3HAYCHHUSI, TOYKH IKCTPEMyMa
K nekuuu «O0macTh onpeeNieHns U MHOYKECTBO 3HAUCHU:
rpaduk GyHKIMH, TOCTpoeHue TpaduKkoB QYyHKIUH,
3aJIaHHBIX PA3JIMIHBIMU CIIOCOOAMI

18

Tema 3.4V ccnenoBanue pynkumii. [loctpoenne rpaguxos
¢byHkuuit K nekunu «CBoHCTBa (QYHKIIMM: MOHOTOHHOCTD,
YCTHOCTb, HCYCTHOCTD, ICPUOJUIHOCTDL .

Pemenue
Pa3sHOYPOBHEBBIX
3a1a4

19

Tema 3.10 Peurenue ynpaxxaenuit no reme «OyHKIUHU U
rpadukm»

20

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

21

PA3JIEJI 4 KOPHU, CTEIIEHA U JIOT'APU®MbI
Tema 4.2 Penienre uppaliuoHagbHBIX YpaBHEHUH K
nexunn«KopeHs n-o0il cTeneHu, CBONCTBA paJUKaJOB,
MpaBujia CPABHEHUS] KOPHEI»

22

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

Pemenne
Pa3sHOYPOBHEBBIX
3a71a4

23

Tema 4.5 Pemenne nokasaTenbHbIX YpaBHEHUN K
nekunn«CTeneHb ¢ JeHCTBUTENbHBIM IT0Ka3aTeIeM»

24

Tema 4.6 Jlorapudm. Jlorapudm uncna. IlpaBuna
NecTBHi ¢ norapudmamu

25

Tema 4.71IpeoOpa3oBanus anreOpandeckux BHIPAKEHUN K
neknun«CreneHb ¢ TeHCTBUTEIILHBIM ITOKa3aTeIeM»

26

Tema 4.8 [IpeoOpa3oBanue BEIpaXEHUN, COAECPIKALIMX
paaukaisl K Jekiuu «KopeHb n-oil CTENneHH, CBOMCTBA
pasvKaJIOB, IPAaBUJIa CPABHEHUSI KOPHEN»

27

Tema 4.9 IIpeoOpazoBanue BeIpaXXeHUH, COEPKAIINX
CTETEHH U Jorapu(Mmbl K JIeKIuun«CTeneHsb ¢
JNIEUCTBUTEIILHBIM ITOKA3aTeJIEM)

Pemenue
Pa3HOYPOBHEBBIX
3a1a4

28

Tema 4.10 Pemenue norapudmMudecknx ypaBHEHUN

29

Tema 4.11 Pemenue ynpaxsenuii no treme «Kopuu,
CTENEHHU U JorapudMbI»

30

Tema 4.12 KontposbHas pabota o teme «KopHu,
CTEINEHH U JIOTapu(pMbI»




31

PA3JIEJI 5. HAUAJIA MATEMATHYECKOI'O
AHAJIM3A

Tema 5.2 UncnoBas nocien0BaTeIbHOCTD, CLIOCOOEI €€
3aJaHus, BBIYUCIICHUA YJICHOB ITIOCICA0BATCIIbHOCTHU K
nexuuu «IlocmenoBarenbHocTh. CIOCOOBI 3a0aHUA U
CBOMCTBA YHCJIOBLIX MOCHIEAOBaTEILHOCTEH. beckoHeuHo
yOBIBaroIIasi TeOMETPUIECKas MOCIET0BATEILHOCTD)

32

Tema 5.4 IIpenen nocneq0BaTEIbHOCTH K JICKIIUN
«IloHsATHE O Ipenene nNocIe 0BaTENbHOCTH.
CymiecTBoBaHuUE Mpesiesia MOHOTOHHOW OTPaHUYEHHOMN
I10CJIEI0BATEIbHOCTH

33

Tema 5.5 Penienue ynpaxxHeHui 1o teme
«IlocnenoBaTeIbHOCTHY

34

Tema 5.6 KontposbHas paboTa 3a mepBbIii ceMecTp

35

Tema 5.9 IIpaBusna BeIuUCIIEHNS IPOU3BOIHBIX K
nexun«lIpon3BoIHBIE OCHOBHBIX 3JIEMEHTapPHBIX

byHKIHI

Pemenue
Pa3sHOYpPOBHEBBIX
3a1a4

36

Tema 5.10 [Ipou3BoaHbBIE TPUTOHOMETPHUUECKUX (PYHKIIHI
K Jiekuu «[Ipon3BoIHbIE OCHOBHBIX 3JIEMEHTAPHBIX

(DYHKIHI

37

Tema 5.11Brrunciienre npou3BOJHOM CIOXKHON (HYHKIIUU
K Jiek1uu «[Ipon3BoIHbIE OCHOBHBIX 3JIEMEHTAPHBIX

byHKIHII

38

Tema 5.12 Pewienue ynpaxxuenuit o teme : «Bprancienue
IIPOU3BOIHBIX )

39

Tema 5.13 Mexanuueckuil CMbICI IPOU3BOJHON

40

Tema 5.16 Pemienne ynpaxaenuii. CamocTosiTebHast
pabota

41

Tema 5.17 [Ipumenenne HenpeppIBHOCTH. MeTox
VHTEPBAJIOB

42

Tema 5.19 Bo3pacranue u yobiBaHue QyHKIUH K JIEKIIUH
«Bo3pacranue u yobIBaHUE (PYHKIIUI

43

Tema 5.21 Kputnueckue Touku (yHKIUH, MAKCUMYMBI U
MUHUMYMBI K JIeKIUU «KpuTnueckre Touku pyHKIINH,
MaKCUMYMBbl U MUHUMYMBbI»

Tema 5.23 [IpumeHeHNe TPOU3BOIHBIX K UCCIETOBAHUIO
GyHKIMH ¥ TOCTPOEHUIO rpaduKoB K jgekuun «Oomas
cXema MCCIIeIOBaHUS (PYyHKITUN

Permenue
Pa3HOYPOBHEBBIX
3a1a4

45

Tema 5.25 KontponbHas paboTa Mo JeKIusm
«Bo3zpacranue u yosiBanue QpyHkumny, «Kpurunueckue
TOYKH (PYHKIIMH, MAKCUMyMbl U MUHUMYMBI», «OO011as
cXeMa MCCIeJOBaHUs (YHKIIUN

46

PA3JEJI 6 ”THTET'PAJI U ETO IPUMEHEHUE
Tema 6.3 Uuterpan. Teopema HproTona-JleiiOnuma k
snekuun«l limonmaas KpUBOTMHEWHON TpaNeIun

47

Tema 6.4 IIpuMeHeHne UHTErpasia K BEIYMCICHUIO
(hU3UYECKUX BEITUYHH U TIomasei k gekmuu«llnomanb
KPHUBOJIMHEWHOHN TpANECLUN»

48

Tema 6.5 KontposbHas padoTta o pazneny: «MHterpan u
€ro IPUMEHEHUEY

49

PA3JIEJI 7 YPABHEHUS U HEPABEHCTBA
Tema 7.1 Pemienne TpUroHOMETPUUECKUX YPABHEHUM
METOJIOM Pa3JIOKEHUsI HA MHOXKHUTEIIN




50

Tema 7.2 PenieHne TpUrOHOMETPUUYECKUX YPAaBHEHHM
METOOM BBEICHUS HOBOM IIEPEMEHHOU

ol

Tema 7.3 Pemenue orapu)MU9IecKux ypaBHEHHI

Pemnrenne
Pa3HOYPOBHEBBIX
3amay

52

Tema 7.4 Pemenue orapuMu4ecKux HEPaBEHCTB

53

Tema 7.5 Penienue nokasaTeabHbIX YPaBHEHUM

o4

Tema 7.6 Pemienne noka3aTenbHbIX HEPABEHCTB

Pemenue
Pa3sHOYPOBHEBBIX
3a7a4

95

Tema 7.7 Pemienue cucrem ypaBHEHUM

o6

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

oS/

PA3JIEJI 8 KOMBUHATOPUKA

Tema9.2 Pemenne koMOMHATOPHBIX 3a1a4. KoHTpoIbHAS
pabota k ekunu «OCHOBHBIE MTOHATHS KOMOMHATOPUKHY.
®opmyna 6unoma Herotona. Tpeyronsuuk [Tackans»

o8

PA3JIEJ 9 OJIEMEHTBI TEOPUU
BEPOSITHOCTE U MATEMATHUYECKOM
CTAUCTHUKH

Tema9.2 Knaccuueckoe orpeiesieHue BEpOITHOCTH K
nexin «CoObITHE, BEPOSTHOCTH COOBITHS

59

Tema9.3 Teopembl 0 cymMMe BEpOSITHOCTH U 00
YMHOYKEHUH BEPOSTHOCTH K JeKuu «CoObITHE,
BEPOSITHOCTH COOBITHS

60

Tema9.5 KonTposnpHas pabota 1o teme :
«KombuHaTopuka»

6l

PA3JIEJI 10. TIPSIMBIE U IIVIOCKOCTU B
IMPOCTPAHCTBE

Tema 10.3 CpoiicTBa mapaJieabHBIX MJIOCKOCTEH K JICKIIUN
«[Ipu3Hak mapannenbHOCTH MPSAMOU U TIIOCKOCTH.
[Tpu3HaK MapauIeIbHOCTH IBYX TUIOCKOCTEH»

62

Tema 10.4 [Toropenue. [IpoBepounas padoTa K JIEKIIMH
«ITpu3Hak nmapamieabHOCTH MPSIMOI U TNIOCKOCTH.
[Tpu3Hak nmapamienbHOCTH IBYX IJIOCKOCTEH»

63

Tema 10.5 IIpu3Hak nepneHAUKYISIPHOCTH NIPSMON U
IJIOCKOCTH K JIEKIIMH «OCHOBHBIE MIOHATHUS CTEPEOMETPHUH.
B3anMHOe pacnonoKeHue NpsMbIX B IPOCTPAHCTBE)

(%)

Tema 10.6 [lepneHauKymaspbl U HAKJIIOHHBIE K JEKIUU
«OCHOBHBIE TOHATHS cTepeoMeTpun. B3anmuoe
pacnosoKeHue NPSMbIX B TPOCTPAHCTBE»

65

Tema 10.7 I[Ipu3Hak nepneHAUKYISIPHOCTH IIJIOCKOCTEN.
VYrubl MeXAy NPSAMBIMU U IUIOCKOCTSIMH K JIEKIIUN
«OCHOBHBIE TOHATHS cTepeoMeTpun. B3anmuoe
pPaCIOJIOKEHUE NPSIMBIX B IPOCTPAHCTBEY

66

Tema 10.8 Kontposbhas pabota o pasaeny «IIpsimbie u
IUIOCKOCTHU B IIPOCTPAHCTBE

67

PA3JAEJI 11. MHOT'OIT'PAHHUKU U KPYTIJIBIE
TEJIA

Tema 11.2 [Tnomaas OOKOBOI U MOTHOM MOBEPXHOCTH
MIPU3MBI, Tapajuienenunena, Kyoa k gexkuuu «/{Byrpanusie
yrubl. [Ipusma, ee anementsl. [lapamienenunen. Kyo6.
CedeHust IpU3MBI»

Pemenne
Pa3sHOYPOBHEBBIX
3a71au




68

Tema 11.411nomanps OOKOBOM M MOJIHOW TOBEPXHOCTH
nupamusl K nexkuuu «Ilupamuna. [IpaBunbHas nupamuaa.
VYceuennas nupamuaa. Terpasap CedeHus nupamMuib»

Pemnrenne
Pa3HOYPOBHEBBIX
3a1a4

69

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

70

Tema 11.8[Lnomans OOKOBOM U MOJHON MOBEPXHOCTH
KOHYCa, YCEYeHHOTO KOHYca, mapa 1 chepsl K JIEKIUU
«Konyc, yceueHHbII KOHYC, €ro 3JieMeHThl. CeueHus
konyca. [llap, chepa ux ceueHus»

71

Tema 11.9 O0beM npu3Mbl, HapajIeienuneaa K JeKIUu
«/IByrpannsie yribl. [Ipu3mMa, ee dJ1eMEHTBI»

172

Tema 11.10 O6bem nupamuabl K Jeknuu « [lupamuna.
[IpaBunbHas nupamMua. Y cedeHHas mupamMuaa. Terpasip
CeueHust MUPaMHUJIBI»

73

Tema 11.11 O6bem nunuHApa K ek « {umuaap u ero
a1eMeHThl. CedeHus [UIMHIPa

Pemrenne
Pa3HOYPOBHEBBIX
3a1ay

74

Tema 11.12 O6wem konyca. O0beM 1apa. Perienune
3a7a4.110 TeMe : « MHOTOTpaHHUKH U KPYTJIbIE Tela

75

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

76

PA3JEJI 12 KOOPJIUHATBI U BEKTOPBI
Temal2.3 JleticTBHs C BEKTOpaMH, 3aJaHHBIMHU
KoopauHaTamu K jiekimu «I[IpsimoyronbHasi cucrema
KoopauHaT. Pa3iioskeHrne BeKTopa 1o KOOPAMHATHBIM
0OCAM»

7

Tema 12.4CkanspHoe Npon3BeeHUE IBYX BEKTOPOB K
nekuun «I[IpsiMoyronbpHas cucTema KOOp/IMHAT.
Pa3nosxeHnne BeKTopa Mo KOOPAMHATHBIM OCSIM)

78

Tema 12.6 KontponsHas padota o teme : «KoopauHatsl
U BEKTOPBI»

Hrtoro

156

2.5. Buabl U cojiep:KaHie CAaMOCTOATEIbHOI PadoThI CTY/IeHTa; (POPMBbI KOHTPOJISI

HaumenoBanue pa3aesioB U TEM ITUCHUIIJIMHBI, UX
KPaTKo€ COACPKaHUE,
BHJ CAMOCTOSITEJILHOM paﬁoTbI

dopma
KOHTPOJIsA

3aueTHDBIE
eAMHMLbI
(yachl)

Pa3pen 1. PasBuTue noHATHSA 0 YHUCJIE

Tema 1.1 Llenbie npanoHanbHbIE YKCTIA.
JlericTBUTENbHBIEC Ynciia. JIeHCTBUS HaI
palMOHATbHBIMH YHCIAMHU.

Bun camocrosTensHO# paboThl H3yUeHHE JEKIIMOHHOTO
MaTepuana Jiyisl HamucaHus pedepara

Pegepar

12

Tema 1.2 PenieHne TMHEWHBIX ypaBHEHUN U HEPABEHCTB
Bun camocrositenbHOM paboThl cCaMOCTOSITEILHOE
U3y4YEHUE JIUTEPATYPbI

CobecenoBanue

Tema 1.3 Penienne kBapaTUUHBIX ypaBHEHUH U CUCTEM
ypaBHeHUi. Bua camocToaTensHoi paboTsl
CaMOCTOATENIBHOE U3YYEHUE JINTEPATYPHI, IIOATOTOBKA K
KOHTPOJHOU padoTe

CobecenoBanne

KoHTponbHas
pabota

Tema 1.4 Penienue kBajpaTUYHBIX HEPABEHCTB
Bun camocrositenbHON paboThl CAaMOCTOSTEIBHOE
M3y4YEHUE JIUTEPATYPHI

CobecenoBanue

Tema 1.5 Oynkumu:

JMHEeWHast, 00paTHas MPOTOPIUOHATHHOCTD.
[TocTpoenue kBagpaTHIHON (HYHKIIMH

Buna camocrosTenbHOM pabOThl CAMOCTOSITEIBHOE
M3y4YeHUe JTUTEPATYPHI, TOATOTOBKA K KOHTPOJIHHOU
paboTe

Kontponbnas
pabora




Pa3nes 2. OcHOBBI TPMTOHOMETPHH

Tema 2.2 OCHOBHBIE TPUTOHOMETPUUYECKHUE TOXKIAECTBA
By camocrositenbHOM pabOThl U3YUEHHUE JICKITMOHHOTO
MaTepuaia JUlsl HanucaHus pedepara

Pedepar

12

Tema 2.13 IIpocreiiirie TPUrOHOMETPUUECKHE
HEpaBeHCTBA

Bun camocrosiTensHO# paboThl CaMOCTOSITENBHOE
W3YYEHHUE JIUTEPATYypPhl

CobecenoBanue

12

Pazjnen 3. ®ynkunu u rpadpukn

Tema 3.1 O0nacTh onpeaeieHus U MHOKECTBO
3Ha4YCHMI: rpaduK GYHKIHUH, TOCTPOSCHUE IPpaPUKOB
Bua camocrosTenbHOM paboThl U3YYEHHUE JICKITMOHHOTO
MaTepHaia Jijis HamucaHus pedepara

Pedepar

Tema 3.4 lccnenoBanue pynkiuii. [loctpoenue
rpadukoB GyHKIHI

Bun camocrosiTensHo# paboThl H3yYeHHE JEKIIMOHHOTO
MaTepuaia JUlsl HanucaHus pedepara

Pedepar

10

Tema 3.9 OOparHbie TpUrOHOMETpUUYECKHE PYHKITUN
Bun camocrosTensHoil paboThl H3y4eHHE JIEKIIMOHHOTO
MaTepuaia [l HanucaHus pedepara, MOAroTOBKa K
KOHTPOJHOU padoTe

Pedepar

11

Pasnen 5. Hauana MaTeMaTH4YeCKOro aHaJu3a
Tema 5.9 [IpaBusa BbIUKCICHUS TPOU3BOIHBIX
Bun camocrosTensHO# paboThl KOHCIIEKTHPOBAHKE
HMCTOYHUKOB

CobecenoBanue

12

Tema 5.10 [Ipou3BoHbIE TPUTOHOMETPUUECKUX
byHKIUH

Bun camocrositensHO pabOThl KOHCIIEKTHPOBAHUE
HMCTOYHHUKOB

CobecenoBanue

13

Tema 5.11 BorunciieHue npou3BOJHON CIOKHON
byHKIIUU

Bun camocrositenbHOM pabOThl KOHCIIEKTUPOBAHKE
HCTOYHUKOB

CobecenoBanue

14

Tema 5.22 O6mas cxema uccineoBaHust PyHKIUU
Bun camocrosiTensHO# pabOThl KOHCIIEKTHPOBAHNE
HMCTOYHHKOB

CobecenoBanue

15

Pa3nes 6. MHTerpan u ero npuMeHenune

Tema 6.1 Onpenenenue nepooOpaszHoi. Tpu npasuna
HaXO0XEHUS [1epBOOOPA3HBIX.

Bun camocrosiTensHOM paboThl H3y4eHHE JEKIIMOHHOTO
MaTepuaia JUlsl HanucaHus pedepara

Pedepar

16

Tema 6.3 Unterpan. Teopema Hrtotona-Jleitonumna Bun
CaMOCTOSITEITLHON paObOThI N3YICHHE JICKITMOHHOTO
MaTepHala Julsi HanucaHus pedepara

Pedepar

1/

Tema 6.4 [IpuMeHeHue MHTErpana K BEIYMCICHUIO
(bUBUYECKUX BEJIMYMH U TIIOMAIeH

Bua camocrositensHOM paboThl U3YYEHHUE JICKITMOHHOTO
MaTepuaia Jijisl HamucaHus pedepara

Pedepar

18

Paspnen 7. YpaBHeHUs! M HEPpABEHCTBA

Tema 7.3 Pemenue norapuMuyecKkux ypaBHEHUH
Bun camocrosiTensHO# pabOThl KOHCIIEKTHPOBAHNE
HCTOYHUKOB

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 Pemenue nokaszarenbHbIX HEPABEHCTB
Bun camocTosiTenbHOM paOOTHl KOHCIIEKTHPOBAHHE
UCTOYHUKOB

CobecenoBanue

22

Tema 7.7 Pemienue cucteM ypaBHEHUIH
Bun camocrosTensHO# paboThl KOHCIIEKTUPOBAHUE
HCTOYHUKOB

CobecenoBanue

23

Pa3nes 12. KoopauHaThl M BEKTOPHI

Pedepar




Tema 12.1 OCHOBHBIE TTOHATHS U ONIPEACICHUSA.
CrnosxeHue v BBIYMTAHNE BEKTOPOB. Y MHOXKEHHE
BEKTOpA Ha YHCJIIO

Bun camocrositenbHOM paboThl H3ydeHHE JIEKIIMOHHOTO
MaTepuaja Julsl HanucaHus pegepara

24 | Tema 12.2 [IpaMOyronpHAs CHCTEMA KOOPIMHAT. Pegepar 2
Pa3nosxeHne BeKTOpa 1o KOOPAUHATHBIM OCSM

Buj camocrositensHOM paboThl H3y4eHUE JIEKIIMOHHOTO
MaTepuaja Julsl HanucaHus pegepara

25 | Tema 12.3 JleiicTBUS C BEKTOPAMH, 3aaHHBIMH Pegepar 2
KOOpJAUHATaAMH

Bun camocrositensHO# paboThl H3ydeHHE JIEKIIMOHHOTO
MaTepuaja Julsl HanucaHus pegepara

26 | Tema 12.4 CxanspHoe IPOU3BEJCHUE JIBYX BEKTOPOB Pegepar 2
Buj camocrositenbHOlN paboThl M3y4eHUE JIEKLIHOHHOTO
MaTepualia Juls HanucaHus pedepara

2( | Tema 12.5 YpaBHeHHE OKPYKHOCTH, Chepsbl, Pegepar 2
IJI0CKOCTH. BekTopHOE ypaBHEHHE IPSIMO U
IIJIOCKOCTH

Bun camocrosiTenbsHO paboThl H3y4eHHE JIEKIIUOHHOTIO
MaTepuaia Jiisl HanucaHus pedepara

IloaroToBKa HHAUBHIYAJIBHOTO MPOEKTA

Hroro 117

3. ®POPMA TPOMEXKXYTOUYHOM ATTECTAIIUM (3AUET, DK3AMEH)
1 cemecTp — KOHTpOIIBbHAs paboTa
2 ceMecTp —IK3aMeH,HHANBHIYaTbHBII POCKT.

4. YYHEBHO-METOJUYECKOE U TH®OPMALIMOHHOE OBECIIEYEHHE

JAUCHHUIIJINHBI
4.1. PexomeHnayemas Jureparypa
4.1.1. OcHoBHasi IMTEpPaTYpA:
1.AnnatoB, A. B. Maremaruka [DnekTpoHHBIN pecypc] : yueOHoe mocodue mnsa CIIO / A. B.
AnmaroB. — 2-e u3A. — DIEKTpOH.TeKcToBble AaHHble. — CapatoB : [IpodobpazoBanue, Aif
[Tu Dp Menama, 2019. — 162 c. — 978-5-4486-0403-4, 978-5-4488-0215-7. — Pexum gocryma:
http://www.iprbookshop.ru/80328.html
2T opromkuH, A. II. Maremaruka [DaekTpoHHBIH pecypc] : ydeOHoe mocobme / A. II.
I'opromkuH ; nox pex. M. M. Boqunuapa. — DnekTpoH.TekcToBbIE AaHHble. — Capartos Al [In
Op Memma, 2019. — 824 c. — 978-54486-0735-6. — Pexwum jgoctyma:
http://www.iprbookshop.ru/83654.html
3.KouerkoBa, 1. A. Maremaruka. [IpakTukym [DIeKTpoHHBIN pecypc] : yaeOHOe mocodue / U.
A. KouetkoBa, XK. U. Tumomiko, C. JI. Cenezenb. — DNEKTPOH.TEKCTOBbIE JIaHHbIE. — MUHCK :
PecyObnmukaHckuii HCTHTYT TipodeccnoHanbHOro oodpasosanus (PUIIO), 2018. — 505 ¢c. —
978-985-503-773-7. — Pexum nocryna: http://www.iprbookshop.ru/84874.html
JlonosTHUTeIbHAS JINTEPaTypa:
1.CoseptroB, II.M. CnpaBouHUK MO 3JeMeHTapHOW MaremaTuke : ydyeOHoe mocobue / IL.U.
CoBepTkoB. — 2-¢ u3n., crep. — Cankr-IlerepOypr : Jlans, 2019. — 404 ¢. — ISBN 978-5-
8114-4132-7. — TekcT : 3JeKTPOHHBIH // DINeKTpOHHO-0MOIHoTeyHas cuctema «JIauby : [caifr].
— URL.: https://e.lanbook.com/book/115529.— Pexwum gocTyma: st aBTOPHU3. TOJIb30BaTEIIEH.
2.Anexkcees, I'. B. Beiciias marematuka. Teopusi U npakTuka [DIEKTPOHHBIN pecypce] : yueOHoe
nocobue s CIIO / I'. B. Anekcees, U. U. XonsBuH. — DIEKTPOH.TEKCTOBBIC JaHHBIC. —
Caparos : [IpodobpazoBanue, Aii [Tu Op Menua, 2019. — 236 ¢. — 978-5-4486-0755-4, 978-5-
4488-0253-9. — Pexum pocryma: http://www.iprbookshop.ru/81274.html



http://www.iprbookshop.ru/80328.html
http://www.iprbookshop.ru/83654.html
http://www.iprbookshop.ru/81274.html

3.KopobGeitnukoBa, 1. 0. Maremaruka. Teopust BeposTHOCTeH [DneKTpOHHBIH pecypc] :
yuebHoe mocobue mua CIIO / HU. K. KopobeiinukoBa, I'. A. TpyOemkas. —
DnekTpoH.TeKcToBhIe AaHHbie. — Capatos : [IpodobpazoBanue, 2019. — 154 ¢. — 978-5-4488-
0344-4. — Pexxum nocryna: http://www.iprbookshop.ru/86073.html

4.1.3. MeToau4eckasi iureparypa:
e MeToauYeCKUE YKa3aHUS JJIS IPAKTUICCKUX 3aHITHI
e MeToaMYECKUE YKA3aHUS JJIsI CAMOCTOSITEIIbHBIX 3aHATHIA
4.1.4. UnTepHeT-pecypcehbl:
e Tazera «Maremaruka» usgarenbckoro goma «llepsoe
cenTsa0psi»http://www.mat/septemba.ru
e Maremaruka B OTKPBITOM KoJuieke http://www.mathematics.ru
e (OO0pa3oBaTenbHBII MaTeMaTHUYeCKHiA caiit Exponenta.mhtto://www/ exponent/ru
e OOGmmepoccuiickuii MaTreMaTHueckuii mopran Mati-Net/Ruhttp://www/mathnet/ru
e [lopran Alhnath.ni —Bcs Mmatematuka B OTHOM MecCTe.
4.2. IlporpamMHoOe obecnieueHue:
«Cneyuanbroe npocpammuoe He mpeoyemcsiy

4.3. MaTepuaibHO-TeXHUYECKOe o0ecrnevyeHue TUCIHUITUHBI
[TapThl, cTYyNbs, TOCKA, HATJISAIHBIE TOCOOUS
5. KOHTPOJIb Y OLIEHKA PE3YJIbTATOB OCBOEHUSI YYEBHOM
JUCHUITIUHBI
KoHTpoJibM ouleHKa pe3y/bTaToB OCBOCHUS y4eOHOMN AUCHUIUTHHBI OCYIIECTBISETCS
MIPEMNo/iaBaTesieM B MPOIIECCE MPOBEICHUS MPAKTHUECKUX 3aHATHUH, COOECEIOBaHUsI, a TAKXKE
BBITMIOJTHEHHS 00YYarOIIMMHKCS KOHTPOJIBHBIX pa0dOT, MHANBHIYaIbHBIX IPOCKTOB, peepaToB.

DopMBI H METO/IbI ITepevennb
PesyabTaThl 00yueHus
KOHTPOJISA M OLlEHKH MOATBeEPKAAeMBbIX
(ocBOCHHBIE YMEHMHSI, YCBOCHHbIEC 3HAHMS) .
pe3yJbTaToB 00y4eHHs KOMIIeTCHIIHI
KonTtponshas T
AJITEEPA OHTpOJIbHAs paboTa
Pegepar
YMETb. CobecenoBanue
o BBITIOJIHATh apu(hMETHYECKUE | VHauBuyalbHBI TPOCKT
JENCTBUS HaJ YHUCIaMM, COYeTas YCTHBIE U
MUCbMEHHbBIE MIPUEMBI; HaXOJUTb

OpUOIIKEHHbIE  3HAYEHHUS BEIUYUH |
MOTPEIIHOCTH BBIUMCICHUN (a0CONMIOTHAS U
OTHOCHUTEJIbHAS); CpaBHUBATh YHUCJIOBBIC

BBIPAKCHMUS;

o HaXOJWUThb 3HAYEHHUs KOpHS, CTEIICHH,
Jgorapudma, TPUTOHOMETPUUECKHUX
BBIpQXEHUI Ha OCHOBE OIpENEeIeHHUs,
UCIIOJIb3YS pu HE00X0IMMOCTH
UHCTPYMEHTAJIbHBIE CPEJIICTBA;

M0JIb30BATHCS MPUOIMKEHHON OLIEHKOU MpH
IIPaKTUYECKUX pacyerax;

° BBIIIOJIHATh npeoOpazoBaHus
BBIPAKEHHUI, MIPUMEHSS bopMyIbI,
CBSA3aHHBIE CO CBOMCTBAMH CTCICHEH,
norapudmos, TPUTOHOMETPUYECKUX
yHKLM;

. HCIIOJI30BaTh MPHOOpPETEHHBIE

3HAHUST W yYMEHUs B  IPAKTUYECKOU
ACATCIIbHOCTU U HOBCCIIHCBHOP’I KU3HU:

- Ul TPaKTHYECKHX  pPacyeToB  IIO
dbopmynam, BKJTFOYAst hopmyIsl,
coJepKalrue CTETCHH, paJiuKabl,



http://www.iprbookshop.ru/86073.html
http://www.mat/septemba.ru
http://www.mathematics.ru/
http://www/mathnet/ru

JorapupmMsl M TPUTOHOMETPUYECKUE
(GYHKLINHU, MCIIONB3YSI MPH HEOOXOIUMOCTH
CIpaBOYHBIE MaTepualbl M MpocTeiine
BBIUHCIIUTEIbHBIE YCTPONUCTBA.

DOyHKUUH U rPpadpuKu

yMeThb:

o BBIUHUCIIATH 3HaU€HHE (PYHKIMU IO
3aJJaHHOMY 3HAUYEHUIO apryMEHTa IpU
pasInYHbIX crioco0ax 3afaHus QyHKINU;

o OIpesieNATh OCHOBHbBIE CBOICTBA
YHCIOBBIX (YHKLUH, HIUTIOCTPUPOBATh UX
Ha rpaukax;

o CTPOUTH TPAPUKH U3YyIEHHBIX
(GYHKUIUH, HIUTIOCTPUPOBATH 10 rpaduKy
CBOMCTBA AJIEMEHTaPHBIX (YHKITUH;

® UCHOJb30BATH NOHATHE (PYHKIMHU IS
OIKCaHM U aHAJIM3a 3aBUCUMOCTEHN
BEJINYNH;

. HCIIOJIB30BaTh IpUOOpEeTEeHHbBIE
3HaHUST H yMEHHS B  NPAaKTUYECKOH
JeSITebHOCTH U TIOBCEIHEBHON KM3HM IS
-JUTS OTIMCAHUS C TOMOIIBIO (DYHKIUH
pas3IMYHbIX 3aBUCUMOCTEH, IIPEACTaBICHUS
uX rpadUuecKu, HHTEPIPETAIH TPAPUKOB.
Hayana MaTeMaTH4eCKOro aHAJIN3a
yMeThb:

®  HAXOAWUTh MPOU3BOJHBIC FTTEMEHTAPHBIX
byHKIH;

® 1CII0JIB30BAaTh MIPOU3BOIHYIO IS
M3YYEHHUS CBOMCTB (PYHKIIMI U TOCTPOCHHUS
rpadukos;

®  [IPUMEHSTH MPOU3BOIHYIO JUIS
NPOBEIEHUS NMPUOIMKEHHBIX BBIUNCIICHUH,
pemaTh 3a1a4i MPUKIIAJIHOTO XapakTepa Ha
HaXOKJICHHE HAMOOJIBIIIEr0 1 HAMMEHBIIETO
3HAYEeHHUS;

®  BBHIUMCIIATH B MPOCTEHIINX CITydasx
IUIOINAAN U 0OBEMBI C HCIIOJIb30BAaHUEM
OTIpENIeIICHHOTO WHTETpaJa;

® HCIOJB30BAaTh TPHOOPETEHHBIC 3HAHUS
U YMEHHUS B NMPAKTHYECKOHN JesITeIbHOCTH U
MOBCEHEBHOM KU3HU JUIA:

-peleHusl MPUKIIAIHBIX 3a71a4, B TOM YHCIIe
COLMAIBHO-IKOHOMHUYECKUX U (PU3UUECKUX,
Ha HauOoJbIllee 1 HAaNMEHbIIIee 3HAUCHHSI
Ha HaXO0XJICHUS] CKOPOCTH U YCKOPEHHS.

I'EOMETPUA

yMeThb:

o pacrno3HaBaThb Ha  YepTexax W
MOJENAX  MPOCTPAaHCTBEHHbIE  (POPMBI,
COOTHOCUTh TpEeXMEpHbIe OOBEKTHI C UX
ONUCAHUSIMHU, U300paXKEHUAMHY;

o ONKCHIBATh B3aUMHOE PACIOJIOKECHUE
OpsIMBIX M IUIOCKOCTEM B IPOCTPAHCTBE,




apeyMeHmupoeams — C80U  CYHcOeHUus 00
9MOM PACNONIONCEHUU,

. aHAIIU3UPOBATH B IIPOCTEUILINX
ciyvasx B3aUMHOE pacroJIoKeHue
00BEKTOB B IIPOCTPAHCTBE;

o n300paxkaThb OCHOBHBIE

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

. cmpoums npocmetiuiue cevenus Kyoa,
npU3Mbl, NUPAMUOLL,
. pemarhb IJITAHUMETPUUECKHUE u

MPOCTECHININE CTEPECOMETPUYCCKHE 3aaud
Ha HAXO0XICHUC FCOMeTpI/I‘-IeCKI/IX BCJIINYUH
(mTiH, YTII0B, TUTOMIAIeH, 00BEMOB);

o UCII0JIb30BaTh npu pelieHnn
CTEPEOMETPUYECKUX 3aj1a4
IUTAaHUMETpUUECKUE (PAKThl U METOMBI;
o POBOJIUTH JI0Ka3aTebHbIe
paccyXIeHHs B XOJI€ PELICHUs 3a/ay;
. HCIIOJIB30BaTh IpUOOpEeTEHHbBIE

3HAHUSIT U YMEHHMSI B  IPAKTUYECKOU
JeSITebHOCTH U TIOBCEIHEBHOM KM3HU IS
- aas uccienoBaHus ( MOJIEIMPOBAHUSA)
HECJIO)KHBIX IPAKTHUUECKUX CHUTyallud Ha
OCHOBE H3y4YEHHBIX (OpMYyJT U CBOHCTBA
duryp;

- BBIYMCIECHUA OOBEMOB U IUJIOLIAJCH
HOBEPXHOCTEH NPOCTPAHCTBEHHBIX TEJ MPHU
pElIeHUH NMPAKTUYECKUX 3a/ay, HCIONb3Ys
Opu  HEOOXOJUMOCTH  CIIPaBOYHMKH U
BBIUMCIIUTENbHBIE YCTPOMCTBA.

B  pesyaprare  ocBoeHMs  y4eOHOM
TUCHUIIIMHBI  OOydJarouuics  JIOJDKEH
3HATh:

o 3HaYCHHE MAaTeMaTHYECKOW HAYKH ISt
peleHus 3a/1a4, BO3HUKAIOIMIUX B TEOPUH U
MpaKTUKE; MIMPOTY U B TO JKE€ BpeMs
OTPaHUYEHHOCTh MIPUMCHCHUS
MaTeMaTHYeCKUX METOJO0B K aHalu3zy U
WCCIIEIOBAHUIO TPOILIECCOB M SIBJICHUW B
IpUpPOJIe U OOIIECTBE;

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

pa3BUTHsA  TOHATUS  YHUCIA,  CO3JaHMS
MaTeMaTHUYeCKOT0 aHajn3a, BOSHUKHOBEHHUS
Y pa3BUTHS T€OMETPUH;

. YHUBEPCAIBbHBIM XapaKTep 3aKOHOB
JJOTUKHN MAaTEMaTHUYCCKUX paCCY)K)IeHHfI, nux
OPUMEHUMOCTh ~ BO  BCeX  00JacTsax
YeIOBEUYCCKON NCATSIBHOCTH;

° BEPOSITHOCTHBIA XapaKTep pa3IMYHbIX
IIPOLIECCOB OKPYKAIOLIEro MUpA.







