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1. MACHOPT MPOI'PAMMBI YYEBHOM JUCIUIIJIAHBI

«MaTeMaTHKa».

1.1 Tlporpamma y4eOHOW AMCHMIUIMHBI SIBJISETCS YacThIO OCHOBHOH MpodeccHoHaIbHOM
obpazoBaTenbHON TporpaMMel B cooTBeTcTBUU ¢ PI'OC mo mpodeccun 15.01.05 Cpapmuk (pyuHoi u
YaCTUYHO MEXaHU3UPOBAHHOM CBapKU(HAIUIABKH).

1.2.

Mecto  y4eOHOW  TUCHUIUIMHBI B

CTPYKType

OCHOBHOM  TIpopecCHOHAIbHOM

oOpa3zoBarensHOM nporpaMmMbl: O0IIe00pa30BaTENbHBIN IUKII, 0a30BBIH YPOBEHb.

1.3. Ilenu u 3a1aun y4eOHOUN TUCITUTUIHHEIL:

e o0ecreuenue

c(OPMUPOBAHHOCTH MPEACTABICHUN O

HCTOPUYICCKHX (baKTOpOB CTaHOBJICHUA MaTEMAaTHUKU,
e oOecrneucHUE CCI)OpMI/IpOBaHHOCTI/I JIOTMYCCKOro, ajJropuTMH4Y€CKOro M MaTeMaTUYCCKOTO
MBIIIJICHUA
e o0ecrmeueHue C(bOpMHpOBaHHOCTI/I YMeHI/Iﬁ IIPUMCHSATD IMOJYYCHHBIC 3HAHUA TIpU PCHICHUHA
PAa3JIMUHBIX 3a/1a4;

e oOecreueHue

c(OPMUPOBAHHOCTH  TIPEJCTABJICHUI

COIIMaJIbHBIX,

KYJIbTYPHBIX u

MaT€MaTuKe KakK qaCTu

00IIeUeIOBEYECKOM KYNbTYphl, YHHUBEPCAIbHOM SI3bIKE HAYKH, IO3BOJISIFOIIEM OIMUCHIBATH
W3y4aTh PEAbHBIE IPOLIECCHI U SIBJICHUS.

1.4. TpeGoBaHus K pe3ybTaTaM OCBOCHUS COAEPIKAHUS TUCITUTUINHBI.
OcBoenue coaepkanus y4eOHOM TUCIUIUTMHBI «MaremaTrka» 00ecreuynBaeT JOCTHKEHUE CTYIeHTaMU
CHEAYIOLUX Pe3y/ibmamos.

PesynbTatel ocBoeHus Y /|

OK

JInu"nocTHEIE

—c(pOpMHUPOBAHHOCTH MIpeACTaBICHUI 0
MaTeMaTUKe KaK YHUBEPCAJIbHOM S3BbIKE HAYKH,
CPEIICTBE MOJICITMPOBAHMS SBJICHUH M TIPOIECCOB,
HIESIX U METOAaX MaTEMAaTHKH;

—MOHMMAaHHE 3HAYUMOCTH  MAaTEMaTHKH  JIJIs
Hay4YHO-TEXHUYECKOTO nporpecca,
c(hOpPMUPOBAHHOCTH OTHOIICHHSI K MaTeMaTHKE Kak
K 4YacTH OOIIEYEIOBEYECKOH KYIbTYphl uepe3
3HAKOMCTBO C HCTOpPHEM pa3BUTHS MaTeMaTHKH,
JBOIIONMEH MaTEMaTHICCKUX HICH;

—pa3BuUTHE JIOTUYECKOTO MBILIICHUS,
MIPOCTPAHCTBEHHOT O BOOOpaKeHUs,
aJITOPUTMHUYECKOM KYJBTYPBHI, KPUTHYHOCTH
MBIIIJIEHUSI HAa YPOBHE, HEOOXOJUMOM JUISt

Oyayuiet mpodecCuoHaNbHOW AEITeTbHOCTH, IS
MIPOJIOJKEHHST 00pa30BaHUS U CaMOOOpa30BaHUS;
—OBJaJICHWE MaTEeMaTHUYEeCKUMH 3HAHUSAMH U
YMEHHSIMH, HEOOXOIMMBIMH TTOBCEIHCBHOW KU3HHU,
JUIS OCBOGHHUSI CMEXHBIX €CTECTBEHHOHAYYHBIX
JUCIUIUIMH W JUCIUIUIMH TTPO(HEeCCHOHATLHOTO
[UKIA, JUId TOJdydeHus oOpa3oBaHUS B 00IACTSX,
HEe TpeOyromux yriayOoJeHHONH MaTeMaTHYeCKOn
MOATOTOBKH,

—TOTOBHOCTb U CIOCOOHOCTH K 0OOpa3oBaHHIO, B
TOM 4YHCIE CaMOOOpa30BaHUIO, HA TPOTHKEHUU
BCEll  KHM3HHM, CO3HATENIbHOE OTHOIICHHWE K
HEMpPEepPBIBHOMY  OOpa3oOBaHUI0 KaK  YCJIOBHUIO
yCHenrHo mpodecCHOHabHOW H  00IIEeCTBEHHOM
JeSITeIbHOCTH,

OK 1. Ilomumarp CymIHOCTH M
COLIMAJIbHYIO 3HAUYUMOCTb
Oynyuieit npodeccuu, NPOSIBIATH
K HEM YCTOMYMBBIA HHTEPEC.

OK 2. OpranuzoBbIBaTh
COOCTBEHHYIO NeSITETLHOCTD,
UCXOJ U3 LIEJIM U CIIOCOOOB ee
JOCTUKECHMUS, OTpeieICHHBIX
PYKOBOAMTEIEM.

OK 3. AnanmusupoBaTh pabouyio
CUTYaLHIO, OCYIIIECTBISTh
TEKYIIUH U UTOTOBBIM KOHTPOJIb,
OLICHKY u KOPPEKILIHIO
COOCTBEHHOI JIeSTEeIIbHOCTH,
HECTH  OTBETCTBEHHOCTb  3a
pe3ybTaThl CBOEH pabOTHI.

OK 4. OcymecTBisiTh IMOUCK
nH(popMaIuu, He0OXOMMOMN TSt
3¢ (HeKTHBHOTO BBITIOJIHEHUS
npo¢eCCHOHANTBHBIX 33]1a4.

OK 5. Ucnonw3zoBats
nH(}OPMALIMOHHO-
KOMMYHHKAITHOHHBIE
TEXHOJIOTHH B
npodeccroHanbHOM

nearenpHocTH. OK 6. Paborarts B
KoMaHJie, 3pPEeKTUBHO 00LIaThCs
C KOJIIEraMH, PYKOBOJCTBOM,
kmueHTamu. OK 7. HcnoaHsaTh
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— T'OTOBHOCTHb M CIIOCOOHOCTH K CaMOCTOSTEILHON
TBOPYECKOU U OTBETCTBEHHOM JEATEIIbHOCTH;

— TOTOBHOCTb K  KOJUIGKTMBHOW  pabore,
COTPYJIHHUYECTBY  CO  CBEPCTHUKAMH B
o0pa3oBaTenbHOM, 00IIeCTBEHHO TIOJIE3HOM,

y4eOHO-UCCIIEI0BATENECKOM, TPOSKTHONH M IPYTruX
BHUAX JEATEILHOCTH,

—OTHOIIICHUE K MPOPECCHOHATBHON EATEIBHOCTH
KaK BO3MOXHOCTH YYacTHS B PEIICHUM JIMYHBIX,
0OI1IECTBEHHBIX, rOCy/IapCTBEHHBIX,
oOIeHaMOHATIBHBIX TTPOOJIEM;

BOMHCKYIO OOSI3aHHOCTh, B TOM
qucie c MPUMCHCHHEM
MOJTyYSHHBIX
npodeccrnoHabHBIX 3HAHUHN (151
FOHOIIICH).

Meranpenme | - yMeHHEe camocCTosITenbHO ompenensts 1enn | OK2. OpranuzoBbIBaTh
THBIC AEITEIIbHOCTH U COCTABJISATH IJIAHBI JCATCIBHOCTH, COGCTBGHH}’IO ACATCIIBHOCTD,
CaMOCTOATEIILHO OCYIIECTBIIATh, KOHTPOJUPOBaTh 1 | MCXOAA U3 TICIH U croco0oB ee
KOPPEKTHPOBATH JIEATEIBHOCTD; MCIIOIb30BaTh Bee | AOCTHHKCHHUA, OLPEACICHHBIX
BO3MO>KHBIE pecypchl TUTST nocTikenus | PYKOBOMUTCICM.
MOCTABIICHHBIX I[EJIeH W pealu3alud IUIAaHOB OK 3. Amamusuposath paGouyio
. CUTYAITHIO, OCYIIIECTBIISTh
JeSITeNIbHOCTH;, BbIOMpATh YCIENIHBbIE CTPATeTUU B rexymmH 1 HTOTOBEIE KOHTDOID,
Pa3IMYHBIX CUTYaIUAX; OIICHKY " KOPPEKIIHIO
- yMmeHue NpOAYKTHBHO obuatbes 1| coberBennoi JESITEIIbHOCTH,
B3alMOJCHCTBOBATh B  IIPOLIECCE COBMECTHOM | yectm  OTBETCTBEHHOCTH 34
ACSATENBHOCTH, ~ YYMTBIBATH  [O3HLMH  APYIUX | pe3ysbTaThl CBOCH PaGOTHL.
YYaCTHUKOB JEeSTENBLHOCTH, >pdexruBro | OK 4. OcCyecTBIATh IOUCK
paspemniaTh KOH(IJIUKTHI, uH(pOpMaIUK, HEOOXOUMON IS
— BJAJCHHE HABBIKAMH I103HABATECIILHOM, y4eOHO- | 3PPEKTUBHOrO BBITIOJTHEHHS
HCCIIEIOBATEIILCKOW M TMPOEKTHOM JEATEeIbHOCTH, npodeccroHaNbHBIX 3aa4.
HaBBIKAMHU pasperneHust mpobiuem; crocobuocts u | OK 5. Hcnons3oBark
TOTOBHOCTb K CaAMOCTOSITEIBHOMY TIOHCKY MeTofoB | HHPOpMAIHOHHO-
pelieHusl TpAaKTUYeCKHX 3ajad, mnpuMeHeHnro | KOMMYHHKAIMOHHLIC
Pa3IMYHBIX METOJIOB TIO3HAHNUS, TeXHOJIOTHH . B
— TOTOBHOCTb U CIOCOOHOCTH K CaMOCTOSITEIIbHOU MPO(ECCHONATLHOR
. NeSITeNIbHOCTH.
MH(OPMAIIMOHHO-TIO3HABATENILHON  1€ATeIbHOCTH, OK 7. VICTIONHATH BOMHCKYIO
BKJIOYs YMCHHE OPHEHTHPOBATBCA B PASTHUHBIX | oGooapnocts, B TOM UHCIHE C
HUCTOYHUKAX MHPOpPMAIUHN, KPUTUYECKU OIICHUBATH IpUMEHEHHEM TOJTy4eHHbBIX
¥ MHTCPIPETHPOBATh MH(OPMALINIO, MOTYIAEMYIO | 1podhecCHOHATBHBIX 3HAHMIM (ISt
U3 pa3INyYHbIX UCTOYHHUKOB; [oHOIIEH) .
— BIIQJICHUE S3BIKOBBIMH CPEJICTBAMH: YMEHHE SICHO,
JIOTUYHO M TOYHO M3JaraTh CBOIO TOYKY 3pEHUS,
WCIIOJIb30BATh aJICKBATHBIC SI3BIKOBBIC CPEJICTBA;
— BIIa/ICHHUE HABBIKAMU TIO3HABATENEHOU pedIeKCHH
Kak OCO3HaHWs, COBEpPIIAEMBIX JIEWCTBUI U
MBICITUTENIBHBIX TIPOIIECCOB, WX PE3yIbTaTOB H
OCHOBaHUH, TPaHUI[ CBOEro 3HAHUS W HE3HAHWI,
HOBBIX TIO3HABATENBHBIX 337a4 U CPEJCTB  JUIA UX
JOCTUKECHHUS;
— MEJICYCTPEMJICHHOCTh B IOMCKaX W MPUHSATHH
pelieHuid, CcooOpasuTeNbHOCTh W UHTYHUIUS,
Pa3BHTOCTh IMPOCTPAHCTBCHHBIX IPEACTABICHUN;
CIOCOOHOCTH BOCIIPUHUMATh KPAcOTy M TapMOHHUIO
MUpa,
[IpenmeTtHbIe | —C(HOPMUPOBAHHOCTH MIpeICTaBICHHMA o | OK 2. Opranu3oBbIBaTH
MAaTeMaTUKE KaK 4aCTU MUPOBOM KYJIbTYPhl K MECTE COOCTBEHHYIO ACATCIIbHOCTD,
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MaTeMaTUKd B  COBPEMEHHOM  LIMBWJIM3ALUHU,
croco0ax ONMUCaHMs SBICHHHA peaJbHOro MHpa Ha
MaTEMaTHYECKOM SI3BIKE;

—c(hOpPMHUPOBAHHOCTH IIPEACTABICHUI 0
MaTEMaTUYECKUX IOHATUAX KAk  BaXHEHIINX
MaTeMaTHYeCKUX MOZCIIAX, ITO3BOJISAIOIIUX
ONMCHIBATh W H3Yy4aTb pasHblE MPOLECCHl W
SIBJIICHUS; IIOHUMaHue BO3MOKHOCTH
AKCUOMAaTHYECKOTO IIOCTPOEHUSI MAaTEMaTU4YECKUX
TEOPHIA;

—  BJAJEHUE  METOJaMHU  JOKa3aTelbCTB U
QITOPUTMOB PEIIEHUs, YMEHUE HUX IPUMEHSATH,
IIPOBOAMTH JOKA3aTEJIbHBIE PACCYKIEHUS B XOZC
peuieHus 3a1ay;

—BJIAZICHUE CTAaHIAPTHBIMHU IIpUEMAMHU pPELICHUS
palOHAIBHBIX u HMPPALMOHAIIBHBIX,
[I0KA3aTeJIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUUECKUX

YpaBHEHUH M HEPABEHCTB, HMX  CHUCTEM;
HCIIOJIb30BAaHNUE TOTOBBIX KOMIIBIOTEPHBIX
nporpaMMm, B TOM 4YHCIE JJIg  [OWUCKAa MYTH

peueHuss U WUIIOCTPAlUU pPEUIeHUs] YpaBHEHUN U
HEpPABEHCTB;

—c(hopMHpPOBAaHHOCTH MPEICTABICHUM 00 OCHOBHBIX
TTOHSATHSIX MaTeMaTUYECKOr0 aHallu3a H HX
CBOMCTBax, BJaJCHHE YMEHHEM XapaKTepu3OBaTh
MoBeIcHHEe (YHKITUH, UCIIOJIb30BAHNE TIOMYYSHHBIX
3HAHUM JIJT ONUCAHUS U aHAJIN3a PEATbHBIX
3aBUCHUMOCTEH;

— BJIaJICHUE OCHOBHBIMH TOHATUSIMHU O TUIOCKUX U
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (purypax, mx
OCHOBHBIX CBOMCTBAX; CHOPMUPOBAHHOCTH YMECHUS
pacmo3HaBaTh ~ reoMeTpuyeckue  (QUrypbl  Ha
yepTexax, MOJEIAX MU B pPEAIbHOM  MHDE;
MIPUMEHEHHUE U3YUYEHHBIX CBOMCTB T€OMETPUUYECKUX
buryp u dopmyn i peHIeHUS T€OMETPUUYECKUX
3a/1a4 M 3a]a4 C MPAKTHYECKUM COJIepKaHUEM;

— c(OpMHPOBAHHOCTH MPEJCTABICHUHN O MpoIeccax
U SIBJICHUSX, UMEIOUIUX BEPOSITHOCTHBIA XapakTep,
CTaTUCTUYECKUX 3aKOHOMEPHOCTAX B peaJbHOM
MHUpE, OCHOBHBIX MOHSTHUSAX 3JE€MEHTApHOW TEOpUHU
BEPOATHOCTEN; YMEHUW HaxXOAUTh W OLIEHUBATH
BEPOSTHOCTH HACTYIUICHUSI COOBITUN B IPOCTEHIINX
MPAKTUYECKHUX CUTYaITUIX " OCHOBHBIEC
XapaKTEPUCTUKU CITy4YalHbIX BEJIMYUH;

— BJAJCHUE HABBIKAMU HCIOJI30BAHUS TOTOBBIX
KOMITBIOTEPHBIX MTPOTpamMM IpPH PELISHUH 3a]1a4.

HUCXOOd W3 LEeJIM U CIOocOo00B ee

JOCTH>KEHHUS, ONpeICICHHBIX
PYKOBOAUTEIIEM.

OK 3. Ananmu3upoBaTh pabodyro
CUTYAaLUIO, OCYIIECTBIISTh
TEKYIIUHA U UTOTOBBIM KOHTPOJIb,
OIICHKY u KOPPEKIIHIO
COOCTBEHHOM JeSITeIIbHOCTH,
HECTHU  OTBETCTBEHHOCTH  3a

pe3yabTaThl CBOEH pabOTHI.
OK 4. OcymecTBiaiarh IOUCK
nH(popManuu, HeOOXOIUMOM JIJIst
3¢ pexTUBHOTO BBITIOJTHCHHS
npoeCCHOHATBHBIX 3a1au.

1.5. Pexomenayemoe K0JIMYECTBO YACOB HA OCBOEHHE MPOrpPaMMbl y4eOHOH AN CUMIIIMHBI.
[Ipu peanuzanum coaepkaHus 001E00pazoBaTeIbHON yueOHOM aucuuIuinHbBl «MaTeMaTHKa»
MakcHUMajbHas ydeOHas Harpy3ka o0ydaroImuxcs coctasiser - 427 yacos,
U3 HUX ayAuTopHas (00s3aTenbHas) Harpy3ka ooydaronmxcs — 285 yacos,
BHEay/IUTOpHAsi caMOoCTOsITeNIbHAs paboTa oOydaromuxcs — 142 yaca.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILIVNHBI.

2.1. O0beM y4eOHOI JMCIHUIIJIMHBI M BHABI Y4eOHOH padoThI.

Bupa yueOHoii padoThl

KoanuyecTBO 4acoB

MakcumasibHasi ydeOHasi Harpy3ka (Bcero) 427
O0si3aTesibHAs1  ayANTOPHAasi yueOHasi HATPy3Ka (Bcero) 285
B tom uncine:

IIPAKTHYECKUE 3aHATHS 174
KOHTPOJIbHBIE pabOTHI 28
CamocrosiTesibHasi padoTa 00y4aromerocs: 142
B ToM gnce:

pabora Hajx pedeparamu 13
HCCIIE0BATENIbCKUE PAOOTHI 16
rpaduueckre paboTsl 18
MOJICTTUPOBAHHE 12
MOATOTOBKA COOOIIEHU (JOKIIa/I0B) 8
BHEAYJIUTOpPHAs CaMOCTOsITeIbHAs padoTa: 75

paboTa co CIpaBOYHUKAMHU;
paboTta ¢ KOHCIIEKTaMU JICKIIH;
BBIIIOJIHEHHUE YIIPAKHECHMI;

pa60Ta Hajg MaTCprHaJIoOM y‘le6HI/IKa, IEPpBOUCTOYHHKA, C MAaTCpUAIaMU,

IMMOJIYYCHHBIMH 110 CCTU I/IHTepHeT;
OTBCTBI HAa KOHTPOJILHBIC BOIIPOCHI.

IIpomeskyTouHas arrectauus B popme dIK3aMeHa

Buj yueOHoii padoThl

KoauuyecTBo yacoB

AynutopHsle 3ausTus. Coaepxanue 00y4eHHs

1. Beenenue 4
2. Pa3BuTHeE NOHATHUS O YHCIIE. 12
3. KopHu, cTenenu u Jorapugmsl. 40
4. ®yHKIMY U rpaduku. 16
5. YpaBHEHHUsI ¥ HEPABEHCTBA. 18
6. OCHOBBI TPUTOHOMETPHUH. 36
7. Hayana MaTeMaTH4YECKOT0 aHAIN3a. 40
8. InTerpain u ero npuMeHeHHe. 21
9. IIpsiMBI€ M TUIOCKOCTH B POCTPAHCTBE. 24
10. MHOTOrpaHHUKH U KpPYTJIbIE TENA. 36
11. KoopiMHATHI M BEKTOPBHI. 18
12. KomOuHaropuka. 10
13.DO51eMeHTBI TEOpUH BEPOSTHOCTEN U MATEMATUYECKOW CTAaTUCTUKH. 10




2.2. TemaTu4yecKUH NJIAH U COAePKaHNe Y4eOHOH AucHuIIuHbl «MaTtemaTuka» (427 yacos).

HaumeHnoBaHue
pa3iesioB U TeM

Home ConepxaHue y4e0HOT0 MaTepnaJia, MPpaKTHYeCKHe 3aHITH, CAMOCTOSITeIbHAas padoTa odyualouiuxcs, pedepar,
p MPOEKT (eciiu npedycmompeH)

YPOK
a

0O0nem
JacoB

Yposensn
0CBOEHHUS

1

2

Paznen 1.

BBenenue.

1,2

Tema 1.1.
BBeaenue.
3HaKOMCTBO ¢
npeaMeToM
MaTeMaTHKAa.

1 Maremaruka B HayK€, TCXHUKE, DKOHOMHUKE, I/IH('I)OpMaL[I/IOHHbIX TCXHOJIOTHAX U HpaKTH‘IeCKOﬁ JOCATCIIBHOCTH.

2 MaremaTHKa B IPaKTHYECKOM €ATEIbHOCTH.

3 Llenu u 3agaun M3y4eHUs] MATEMATHUKHU NIPH 0CBOEHHH Npodeccuu «CBapIuK.

4 3HaueHHe MaTeMaTHKHU B rpodeccun «CBapLIyKy.

CamocTosiTe/ibHasi padoTa 00y4aromuxcs.

1.ITlpopaboTKa KOHCIIEKTa 3aHATHIA, paboTa ¢ y4eOHHKOM N0 BonpocaM K naparpadam, u3ydeHue nHeTpykuuii no Th.

2.Hamnucanue pedepara: «Huciao «mmu» u ero uctopusi». Yucio «e.

3.Hanmcanue pedepara: 4ucio «e» u ero HCTOPHS.

1. Anzeopa.

Paspgea 2.

JlelicTBUTEbHBIE YHCJIA.

Tema 2.1.
Pa3Burne
MOHSATHS 0 YHCJIE.

CopeprxaHue yaeOHOro Marepraia

12

2,3

5 [TonsaTue o uncne. HatypanbHble, 1enble Yucia.

6 PanmonanpHblie yncna. JlelcTBHs HaJl OOBIKHOBEHHBIMH JIPOOSMHU.

7 Brimoanenne APUPMETHUYCCKUX HeﬁCTBHﬁ Haa palMOHAJIbHBIMU YK CJIAMH.

8 BeinonHenue apudMeTrueckux IeUCTBUM HaJl palluOHAJIbHBIMHU YHCIIAMHU.

9 JleicTBuTenpHbIE yucaa. MppanroHaibHOE YUCTIO.

10 JIeHcTBUS HaJl AECITHYHBIMU APOOSIMH.

11 ApubmMeTHIecKre IeHCTBUS HaJT YUCIaMHU.

12 Haxoxaenne npuOIrmKeHHbIX 3HaYeHUH BEJTMYHMH U TIOTPEUTHOCTEH.

13 CpaBHEHHUE YHCIOBBIX BRIPAYKEHUI.

14 YrupoleHre YHCIOBBIX BRIPAXKCHHH.

15 KonrpoJsbHas patora «/lelicTBUTE/IbHbIE YHCIIAY.

16 KontpoabsHas padora «/lelicTBUTeIbHbIE YHCIA».

HpaRaneCKne 3aAHATHA.

1.Apudmerndeckue NeHCTBHS HAJl YUCIAMHU.

2.HaxoxxaeHne npuOIKeHHBIX 3HAYeHUI BETMYNH U MOTPEIIHOCTEH BRIYUCICHNH (a0COMOTHOW M OTHOCUTEIBHOM).

3.CpaBHEHHE YHCIIOBBIX BEIPAKESHUH.

KontpoabHas padora «/|efiCTBHTEIEHBIC YHCITAY.

CamocrosiTeJibHAs padoTa 00y4aouuxcs.

1. [TpopaboTKa KOHCTIEKTA 3aHATHI, paboTa ¢ yueOHMKOM IO BOpocaM K maparpadam. BeimoyiHeHne yIpaK HEHHM.

2. Hanmcanwue pedepara «HenpepbiBHBIE APOOHY.

3. HOHFOTOBK& HCTOpH‘IGCKOﬁ CIIpaBKH «I/ICTOpI/Iﬂ PAMOHAJIBHBIX YHUCCID).

Tema 2.2.
Apudmernyeckuii

Conepxanue yueOHOTO MaTepuajia

28

2,3

17 | ApudMeTHuecKknii KOpeHb HATYpaIbHOH cTeNeHN. IIoHATHE.




KOpP€HDb, CTCIICHDb.

18 Briuucnienue u cpaBHeHue kopHeil. CBOMCTBa paiuKaioB

HppaunoHajibHbI 19 CgoiicTBa apuhMeTHYESCKOr0 KOPHS HATYpajabHOM CTEICHH.
€ YpPaBHEHUs U 20 TIpuMeHeHHE CBOMCTB apu(METHUESCKOr0 KOPHS HATYpajabHON CTCICHU.
HEPaBCHCTBA. 21 IIpeobpa3oBaHUe YUCIOBBIX U OYKBECHHBIX BBIPDAKCHHUIA, COACPIKAIIMX PAJIUKATIBL.
22 IIpeobpa3oBaHre YUCIOBBIX U OYKBCHHBIX BBIPDAKCHHM, COACPIKAIINX PAJTUKATIBL.
23 VYrpoiiieHre YMCIOBbIX U OYKBCHHBIX BBIPAKCHH, COACPIKAIINX PaJIHKabL.
24 VYpoiiieHre YMCIOBbIX M OYKBEHHBIX BRIPAKCHHUH, COACPIKAIIMX PAJHKATIBIL.
25 PaBHOCHJIBHOCTD BBIPOXKCHHI C paMKaJIaMH.
26 HppanuoHaipHbIe YpaBHEHUSI.
27 Perienne uppalinoHaabHBIX YPaBHCHUI.
28 Perienne uppalinoHaabHBIX YPaBHCHUI.
29 HpparnmoHaipHblc HEPABEHCTBA.
30 HppanmoHaibHbIe HEPABEHCTRA.
31 Pemenne uppamoHaIEHBIX HEPABEHCTB.
32 Pemenne upparmoHaIEHBIX HEPABEHCTB.
33 [ToHsiTHE CTENEHH C pallMOHAIbHBIM MTOKA3aTEIIEM.
34 3anuchiBaHHE KOPHS HATYPAJIBHOM CTEIIEHU B BUJIC CTCIICHU C IPOOHBIM MOKa3aTesieM M Ha00OpPOT.
35 CBoiicTBa CTETIEHH C PallMOHAIBHBIM MTOKA3aTEIIEM.
36 Brrunciienne creneHeii ¢ panoHATBHBIM [TOKA3aTEIeM.
37 Brruucnenue creneHeu ¢ palimoHaJbHBIM OKa3aTeIeM.
38 CpaBHEHHUE CTENICHEH.
39 [TonsTHE CTENICHH C ICHCTBUTENFHBIM ITOKa3aTEeIIEM.
40 CBoiicTBa CTETICHH C ICHCTBUTEIBHBIM MTOKA3aTEIIeM.
41 [TpeoOpa3oBaHue YKCIOBBIX M OYKBCHHBIX BBIPAKCHHUMU, COJICPIKAIIUX CTCIICHH.
42 [IpuMeHeHre CBOMCTB CTENEHH.
43 KonrpoJibHas patoTra «ApudmMernuecKuii KOpeHb HATYPAJILHOI CTENEeHH, CTENeHb.
44 KonrpoJsbHas pabora «ApudmMernuecKuii KOpeHb HATYPAJILHOI CTeNeHU, CTeNneHb.
IpaKkTHYeCKHe 3aHATHS. 14
1. Beruncnenue u cpaBHEHHE KOpHEH.
2. BeinmonHeHne pacyeToB ¢ paJinKaJamH.
3. Pemienue nppanroHanbHbIX YpaBHEHUN
4. PeneHne uppaioHAIBHBIX HEPABEHCTB.
S.HaxoxJieHre 3HaueHNH CTeNeHeH ¢ pallMOHAIBHBIMU OKA3aTENIIMU.
6. CpaBHEHUE CTETICHEN.
7. [Ipeobpa3oBaHus BEIPAXKECHUH, COJIEPKANTUX CTETICHH.
KontpoabsHas padora «ApnupmeTndeckuil KOpeHb HATYpPaJIbHON CTENEHH, CTEIICHb.
CamocTosiTeJibHasi padoTa 00y4arouXcs.
1. [TpopaboTKa KOHCTIEKTA 3aHATHI, paboTa ¢ yIeOHHKOM 10 BonpocaM K maparpadaM. BeimonHeHne ynpaXHEHHH.
2. [IpeoOpa3oBaHue YHCIOBBIX H OYKBEHHBIX BEIPKCHUIH, COJIEPIKANIUX PATHKAIBL.
3. [IpeoOpa3oBaHNe YHCIOBBIX M OYKBEHHBIX BEIPAKCHUI, COJIEPKANINX CTCIICHH.
4. BeimonHeHNE NCCIIe0BATEIbCKON paboThl «Bo3Be/ieHNe B CTENIeHb NPUOIMKEHHBIX 3HAYCHUIA YHCe M M3BJICUEHUE M3 HUX KOPHSY.
5. Pelienuie uppaiimoHaJIbHBIX YPaBHEHUH M HEPABEHCTB.
KontpoasHasi padora «ApudMeTHuecKrii KOpeHb HATYPAJIbHON CTEIICHH, CTCIICHb.
Pa3znen 3. Ilokazamenvuaa ghynxyus.
Tema 3. Conepxanue yueOHOTO MaTepuajia 12 2,3




Iloka3aTenbHas 45 Ioka3zatenpHas ¢yakimsa. O0JacTH ONPEICICHUS M 3HAYCHUS.
(yHKIMS. 46 CaoiicTBa, rpaduK MoKa3aTeIbHOM (PYHKIUN.
IokasareabHnbie 47 Tloka3aTejbHbBIC YPABHEHHUSL.
YPaBHCHUs, 48 Penienne npocTeimx moka3aTebHbIX YPABHEHHM, CBOASIINXCS K JTIUHEUHBIM.
HepaBeHCTBA. 49 Pemenne noka3atenpHbIX YPaBHEHH METOJIOM Pa3J10KEHUs HA MHOKUTEIH.

50 Perienne noka3aTelbHBIX YPAaBHEHHH CIOCOOOM 3aMEHBI IIEPEMEHHOM.
51 Tloka3aTeabHbIC HEPABCHCTBA.
52 Pemrenue npoctelnx nokazareabHbIX HEPABEHCTB.
53 Pemrenue nokazatenbHbIX HEPABEHCTB, CBOISALIMXCS K KBaApaTHBIM. MeTO 1 MHTEPBAJIOB.
54 Pemenne moka3zaTelbHBIX HEPABEHCTB, CBOIMINXCS K KBaAPAaTHRIM. MeTO HHTEPBAJIOB.
55 KonrpoJsbHas padora «IlokazarenbHass (pyHKIHS».
56 KonTpoJsbHas padora «Illoka3atenbHass GyHKIUS».

IIpakTuyeckue 3aHATHS. 6

1. Onpenencane moka3aTenbHBIX GyHKIMA. [locTpoeHNe n uTeHNe TpaMKOB MOKA3aTEINbHBIX (YHKIINH.

2. UccnenoBanre QyHKIUN.

3. Perienue noxa3saTenabHbIX YpaBHEHUI.

4. PemieHue nokas3aTelbHbIX HEPABEHCTB.

Konrpoabsnas padora «[lokazarenbHas QyHKIUS.

CamocTosiTeJibHasi padoTa 00y4arouxcs.

1.ITpopaboTKa KOHCIICKTA 3aHATHI, paboTa ¢ Y4eOHHKOM [0 BOTpocaM K maparpacdam. BeinosiHeHe yipaKHCHHI.

2. BemonHenne rpadguaeckoil paboTsl «I[ padrdeckoe penieHre YpaBHEHHI H HEPAaBCHCTBY.

3. Pemenne cucTeM MOKa3aTeNbHBIX YPAaBHECHHUIA M HEPABEHCTB.

Pasnen 4. Jlorapugm yucaa. Jorapugmuueckas pyHkuus
Tema 4. CojiepxaHue yueOHOro MaTepuaa. 22 2,3
Jlorapugm unciaa. 57 ITonsiTue morapudma gucina. OCHOBHOE JIOTApU(DMUIECKOE TOKICCTBO.
Jlorapupmuyecka 58 Onpenenenre 00JacTH JOMYCTUMBIX 3HAUCHUH JIOTapU(DMHUIECKOTO BHIPKEHUSI.
A pynkums. 59 | Breuucnenue norapugpmMos.

60 Beruunciienue siorapudmMos.

61 CaoticTBa JIOrapuhMoB.

62 [IpuMeHeHre CBOHCTB JIOTrapu(hMOB.

63 JlecsTHYHBIC U HATYpaJIbHbIC JIOTapU(BMBIL.

64 dopmysa nepexoga K HOBOMY OCHOBAHHMIO.

65 Jlorapudmuueckas Gynknus. O0JacTH onpeieICHHUs W 3HAYCHHUSI.

66 CaoticTBa, Tpaduk JorapuHMHIECKON YHKIIMH.

67 Jlorapudmudeckre ypaBHEHUS.

68 Pemenue sorapuMuUecKuX ypaBHEHHUH.

69 Pemenue norapuMUUeCKUX ypaBHCHUH.

70 Pemenue norapuMUUeCKUX ypaBHEHUH.

71 Jlorapudmuueckne HepaBeHCTBA.

72 Pemrenue sorapuMuUecKixX HEPaBEHCTB.

73 Pemienue norapuMUIECKUX HEPABESHCTB.

74 Pemenue norapuMUIECKUX HEPABEHCTB.

75 Pemenue sorapuMuUUecKix ypaBHEHHUH.

76 Pemrenue morapuMuuecKix HEpPaBEHCTB.

77 KontpoJabHas padora «Jlorapudm unciaa. Jlorapupmuyeckass QyHKUUI».

78 KontpoabsHas padora « Jlorapudpm uucaa. Jlorapudpmudeckas yHkuus».
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HpaKanecxne 3aHATUIA.

16

1. HaxoxneHue 3HaueHUI norapnd)Ma 110 IPOXU3BOJJbHOMY OCHOBAHHUIO.

2. [Tepexoa OT OJHOTO OCHOBAHHS K JPYTOMY.

3.BBIYHCIICHHE M CPABHEHME JIOTapH(PMOB.

4. JlorapuMHupOBaHUE U TIOTCHIIUPOBAHUE BBIPAKCHHUIA.

5. Iloctpoenue u uyteHue rpadukoB sorapudmuueckux Gpynxumii. MccnenoBanne GpyHKumm.

6. Pemenue norapuMuyeckux ypaBHEHUI.

7. Pemienue JIOrapu(PMHUYICCKNX HCPABCHCTB.

KontpoasHas pagora « Jlorapudm uucna. Jlorapudpmudeckas GHyHKIUN.

CaMocTosiTe/IbHAsI pad0Ta 00y4aKOIIHXCS.

1. IIpopaboTKa KOHCIICKTA 3aHATHH, padoTa ¢ yueOHHMKOM II0 BoIpocaM K naparpadam. BeinmojHeHne yOpaKHEHHIA.

2. BoInmosiHeHHE HCCIIEAOBATENbCKOM PabOThI «JIeCATHUHbBIE M HATYpaIbHBIC IOTAPHU(PMBIY.

3. OdopmiieHne cpaBoYHON HHPOPMALIMH 10 TEME.

4. PemieHune cucteM JIorapuMHISCKUX YPaBHCHHUA U HEPABEHCTB.

Paznea 5.

CucreMbl YpaBHEHHI.

Tema 5.
CucremMbl
YPABHEHMIA.

Cozepxanne yueGHOTO MaTepHUaa.

2,3

79 CucteMbl ypaBHeHH. [TpreMbl penieHusl.

80 Cnoco0bl MOJACTAHOBKH, CIIOKCHHUSI.

81 Perienne cucTeM ypaBHEHHH pa3HBIMU CLIOCOOAMH.

82 Perienne cucteM ypaBHEHHH pa3HBIMU CIIOCOOAMH.

83 Pemenne 3a/1a4 ¢ MOMOIIBIO CUCTEM YPaBHEHHH.

84 Ypok-3auer o TeMe «CHCTEeMbI YpaBHEHHID.

IIpakTnyeckue 3aHATHA.

1.Pemenne PpalMOHAJIbHBIX, UPPAalIMOHAJIbHBIX, ITOKA3aTCJIbHBIX U TPUTOHOMCTPUYICCKUX CUCTEM ypaBHeHPIﬁ.

2.Mcnonp30BaHNEe OCHOBHBIX PHEMOB PEIICHHS CHCTEM YpPaBHEHHUH (pa3ioXeHHE Ha MHOXKHTEIH, BBEICHIE HOBBIX HEM3BECTHBIX,
IOJICTAHOBKA).

3. Pemenue MPUKJIAAHBIX 3a1a4 ¢ IOMOIIBKO CUCTEM ypaBHGHI/II\/’I.

CamocTosiTe/ibHasi padoTa 00y4aromuxcs.

1. [TpopaboTKa KOHCIIEKTA 3aHATHI, paboTa ¢ y4eOHUKOM MO BOmpocaMm K maparpadam. BeinonHeHne ynpakxHeHUH.

2. Pemenue PalUMOHAJIBHBIX, HPPAIXMOHAJIBHBIX, ITOKA34aTCIIbHBIX U TPUT'OHOMETPHUICCKHUX CUCTEM y’paBHeHI/Iﬁ Pa3HbBIMHA crocobamu.

3ader (nrcbMeHHBIH) 110 TeMe «CHUCTeMBl YpaBHEHHIN.

Pa3znen 6.

OCHOBBI TPUTOHOMETPUH. Tpnr0HOMeTpnqec1me (l)OpMy.]'[])I. TpnronomeTpuqecmle YpPaBHCHMSA M HEPABCHCTBA.

36

Tema 6.1.
OcHoBHBIC
MOHATHSA
TPUTOHOMETPHH.
Tpuronomerpuyde
ckue popmMyIbl.

Conepxanue yueOHOTO MaTepuaia

22

2,3

85 I'panycHas u paguanHas Mepa yria. [JoBOpOT TOUKH BOKPYT Hayasia KOOPIMHAT.

86 Haxosxaenue paananHo#l v rpalyCHON MepBbI yria.

87 OnpeneneHns: CHHyca, KOCHHYCa, TAHT€HCa, KOTAHT€HCa [ YIIIOB TIOBOPOTOB B AMHUYHOHN OKPY)KHOCTH M OCTPHIX YTJIOB
IPSMOYTOJIBEHOTO TPEYroJbHHUKA, B3anMocBs3H.

88 Brruuciaenne CHUHYCOB, KOCUHYCOB, TAHI'CHCOB, KOTAHI'CHCOB C IIOMOLIbBIO Ta6J'II/IIII)I 3HAYCHHH U MHUKPOKAJIbKYJIATOpPA.

89 3HaKu CHHYCAd, KOCMHYCA4, TAHI'CHCA W KOTAHI'€HCA YTIJIOB.

90 Omnpenenenre 3HAKOB YUCEJ CHHYCa, KOCHYCa, TAHTeHCa, KOTAaHTeHCa YTJIOB.

91 Tpuronomerpudeckue ToxaecTBa. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTRO.

92 [IprMeHeHHe TPUTOHOMETPHUYCSCKUX TOXKIIECTB.

93 CuHycC, KOCHHYC, TAHT€HC OTPHIATESIIFHBIX YTJIOB.

94 BrlunciieHue 3Ha4eHUH CUHYCa, KOCUHYCA M TAHI€HCA OTPULIATENbHBIX YIJIOB.

95 OCHOBHBIE TPUTOHOMETPUIECKUE (POPMYJIIBI CIOKESHHSI.
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96 HpI/IMeHeHI/Ie (bOpMyJ'I CJIOKCHUSA IMIPH BBIYUMCIICHHUU U YIIPOIICHHUU TPUT'OHOMETPUYCCKHUX Bmpameﬂnﬁ.

97 CuHyC, KOCHHYC, TAHI'€HC JBOMHOTO M MOJOBUHHOI'O apI'YMEHTOB.

98 TIpumenenune GopMys JBOMHOTO M IMOJOBHHHOTO apryYMEHTOB.

99 CDOpMyJ'H:I OPUBUACHUA OJIs1 CHHYCA, KOCMHYCAa, TAHI'CHCA, IIpaBuJia 3aIIMCH.

100 | TIpumenenue hopMys NPUBHUICHHS.

101 | ®opMynbl CyMMBI H pa3HOCTH CHHYCOB. POpMYJIbl CYMMBI H PA3HOCTH KOCHHYCOB.

102 | HaxoxaeHHE CYMMBI, pa3HOCTH CHHYCOB; HAXO0KJICHHE CYMMBI, Pa3HOCTH KOCHHYCOB

103 | IIpousBeieHHE CHHYCOB M KOCHHYCOB.

104 | TIpumenenue hopMys HAXOXKICHHS POU3BEICHUS CHHYCOB M KOCHHYCOB.

105 | KourpoJbHas padora « TpuronomMerpudeckue GpopmyJibi».

106 | KonrpoJbHas paoora « TpuronomMerpudeckue GpopmyJibi».

HpaKanecxne 3aHATHSA.

12

1. PamnaHHBIA METO MI3MEPEHHMS YTIIOB BPAIICHHsSI U CBSI3b C TPAJlyCHON MEpOil.

2. Onpez(eneHI/Ie 3HAKOB YHCCJI CHHYCA4, KOCHMHYCA, TAHI'CHCA, KOTAHI'CHCA YI'JIOB.

3.IIpuMeHene TPUTOHOMETPHUSCKHUX TOXICCTB, (DOPMYII CIOKCHHUS.

4. llpumeHeHne GOPMYJT yIBOCHHUS.

5. Ilpeobpa3oBanne cyMMbl TPUTOHOMETPUYECKUX (pYHKIHMIT B IpOn3BeieHHE, Tpeo0pa3oBaHie NIPOU3BeICHHS TPUTOHOMETPHYECKUX
(yHKIHH B CyMMY.

6. IlpumeHenue (GopMyJ1 TOJIOBUHHOTO apryMEHTA.

7. [lpumenenne GopMyIT TPUBHAICHUS.

8. [Ipumenenne popMys HaXOXKICHHS TIPOU3BEICHHS CHHYCOB M KOCHHYCOB.

10. Berancnenue CHUHYCOB, KOCHHYCOB, TAHI'CHCOB, KOTAHI'CHCOB C TIOMOLIbBIO Ta6J'II/II_[LI 3HAYCHHH U MHUKPOKAJIBKYJIATOPA.

Kontpoasnas padora «Tpuronomerpuaeckue GopMyIsn».

CamocrosiTesibHAsi padoTa 00y4alouuXxcs.

1. [IpopaboTka KOHCIIEKTa 3aHATHI, padoTa ¢ y4eOHHKOM 110 BoIpocaM K maparpadam. BeImonHeHHE ypaKHSHHH.

2. Odopmiienne cnpaBouynuka «TpuroHomMerpudeckie GyHKIH.

3. [ToarotoBka coobmienus «McTopusi TPUTOHOMETPHIY.

4. CocTaBlIcHHE TaGJ’II/IL[BI 3HAYCHHM CHHYCAd, KOCMHYCAd, TAHI'CHCA U KOTAHI'CHCA.

Tema 6.2.
Tpuronomerpuyie
CKHEe YpaBHeHUs.

Coneprkanre yueOHOTO MaTepHaa.

10

2,3

107 | IIpocreiinre TPUroHOMETPHUUECKUE YpaBHEHHs BUa cosx=a. IloHsATHe apKKOCHHYCa YuCla a.

108 | Pemienne TpUrOHOMETPUUECKHUX YPaBHEHUH BUIa COSX=a.

109 | Tpuronomerpuyeckue ypaBHeHUs Bija sinx=a. [loHsITHE apKCHHYCa YHCTa a.

110 | Pemenue TPUrOHOMETPHUUYSCKHMX YPAaBHEHHUM BHJIA Sinx=a.

111 | TpuroHomeTpuyeckue ypaBHEHHUS BHJIA tgX=a, Ctgx=a.

112 | [TonsTHE apKTaHT€HCA U ApKKOTAHTeHCA YUCIIA .

113 | PemieHre TPUrOHOMETPHYSCKUX YPaBHEHUH BHJIA tgX=a.

114 | PemeHne TPUrOHOMETPHYSCKUX YPaBHEHUH BHJA ctgx=a.

115 | KonTpoJabHasi padota «TpuronoMerpuyeckue ypaBHeHuUs».

116 | KourpouabHas padora «TpuronoMmerpuyeckue ypaBHeHHs».

I[IpakTnyeckue 3aHATHS.

1. Penrenrie npocTEeHIINX TPUTOHOMETPUICCKHUX YPABHCHHM.

2. PemeHne npocTeHIINX TPUTOHOMETPHYECKIX HEPABEHCTB.

KonTpoJsibHas padora «TpUroHOMETpHUYECKHE YPAaBHEHUSI M HEPABEHCTBAY.

CamocTosiTeJibHasi padoTa 00y4arolmxcs.

1. [TpopaboTKa KOHCIIEKTA 3aHATHI, paboTa ¢ y4eOHHKOM I10 BonpocaM K maparpadam. BeIonHeHUE yIpakHESHHH.
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2. JlonoJiHEHUE CIIPaBOYHOM MH(GOPMAIIMU OCHOBHBIMHU (hPOPMYJIAMHU HAXOXKJICHHsI KOPHEH TPUTOHOMETPHYCCKIX YPABHCHUIA.

3. PenieHue TpPUrOHOMETPHYECKUX YPABHEHHH pa3IMYHBIMHU CIOCO0AMHU M YpaBHEHUM BHA a sinX + cosx=0, HepaBEHCTB.

Paszgen 7

Tpuzonomempuueckue gpynkuyuu.

Tema 7.
Tpuronomerpuue
ckue QyHKIUM.

Cojieprkanue yueOHOT0 MaTepuara.

10

2,3

117 | TleproAMYHOCTD TPUTOHOMETPUICCKUX (PYHKITHIA.

118 | HaxoxaeHue nmepuona (yHKIUU.

119 | ®dyukius y=sinx. O6nacTh onpeaeiacHuss. MHOKECTBO 3HAUCHUH () YHKIIHH.

120 | CgoticTBa 1 rpaduK QyHKIHMH y=sinx

121 | dysknwms y=cosx. O0aacTh onpesencHus. MHOXKECTBO 3HAUCHUH () YHKITHH.

122 | CpoiictBa 1 rpadK GYHKIIHH Y=COSX.

123 | dyukiuu y=tgx u y=ctgx. O6macth onpeaciacHusi. MHOKECTBO 3HAUCHHUH (hyHKIIMIA.

124 | CgoticTBa u rpaduk QyHKIHMA y=tgX U y=ctgX.

125 | KourpoabHas padora «Tpuronomerpuyeckue GyHKIMm».

126 | KourpoJabHas pa6ora « TpuronoMerpuueckne GyHKIMM».

IIpakTHYyecKue 3aHATHSI.

1.HaxoxaeHne o0macTv onpeaeneHus 1 MHO)KECTBA 3HAYCHN I TPUTOHOMETPHUECKHUX (DyHKIHMH.
2.ITocTpoeHre W yTeHHe rpad¥KoB TPUTOHOMETPUUESCKUX (PYHKINMIL, 3a/1laHHBIX Pa3IMYHBIMH CIIOCOOAMH.

Konrpoasnas padora «Tpuronomerpuueckre GyHkimu. OOpaTHble TPUTOHOMETPUYECKHE (DYHKIHNY.

CamocTosiTeibHAsI padoTa 00y4Yaruuxcs.

1.IIpopaboTka KOHCIIEKTA 3aHITHH, paboTa ¢ YUeOHUKOM I10 BOompocaM K maparpadam. BeimonHeHHe yIpakHESHHH.

2 .Bemonaenue rpa

naecKoi paboThl «I paduKH TPUTOHOMETPUICCKUX HYHKITHHY.

3.BBINOJIHEHHE Tpa

brueckoii padboThl «I1epruoUYHOCTS TPUTOHOMETPHUUCCKUX (DYHKIIHIAY.

4 .BrINoIHEHHUE Tpa

brueckoii paboThl «['apMOHHUYECKUE KOJICOaHHs TPUTOHOMETPHUYUCCKON (DYHKIIMNY.

1l. Anzeopa u nauan

a.mamemamuuecKozo anaiuida.

Paznen 9.

Ilpouszsoonas hynkyuu u ee npumeHneHue.

40

2,3

Tema 9.1.
I'eomeTpuyeckmii
CMBICJI
NMPOU3BOHOM
byskuuu.

Copepxanue yaeOHOro Marepuaa

22

127 | Crenennas dbyrkims. Bugsl, cBoWcTBa, rpaduKH.

128 | [onsTue npenena ¢yukipn. HempepriBable GhyHKImu. [ToHsATHE.

129 | [onsiTre npousBogHOM. [Tpon3BogHAsS (YHKITHH.

130 | IIpaBuna muddepeniuponanus. TabauIa MpoON3BOIHBIX YIEMEHTAPHBIX (YHKIUH.

131 | [paBuna quddepennuponanus. [I[pumeHeHre TpaBull.

132 | [IpumeHenue mpaBul qUdGepeHIMPOBAHMS ISl BRIYUCICHUS IPOU3BOIHBIX ()YHKITHIA.

133 | [IpomsBojHas cTeneHHO# GyHKiwH. MccnenoBanve QyHKINH.

134 | luddepenumpoBanue creneHHOH HYHKIHH.

135 | [IpousBoiHBIC AIeMEHTapHBIX QYHKIMH (TIOKa3aTeNbHOM, Jorapu(pMHUIECKOHN, TPUTOHOMETPHUECKUX).

136 | JuddepeHumupoBaHue 1eMeHTAPHBIX (HYHKINH.

137 | duddepeHumnpoBanue meMeHTaPHBIX (HYHKIUH.

138 | JuddepennmupoBanue 3MeMeHTAPHBIX () YHKIUH.

139 | 'eoMeTpuuecKnid CMBICT MPOU3BOJIHON. YTIIOBOM KOA(D(MOHUIIMEHT MPSMOi.

140 | T'eoMeTpuyecKuii CMBICT IPOU3BOIHON. YTIIOBOU KOY(D(MOHUIIMEHT IPSIMOH.

141 | YpaBHeHue KacaTenbHOU K Tpaduky dyHkuuu. [loHsTHE, BUJ YpaBHEHHS.

142 | YpaBHeHue kacaTenpHOU K TpaduKy ¢pyHKkunuu. CocTaBlIeHIE yPaBHEHNUS.

143 | YopaxHeHHUsl Ha COCTABJIICHUE YPaBHEHUS KacaTeJbHOHU K TpaduKy (DYHKITHIA.

144 | YupaxxHeHHUs Ha COCTABJICHHE YPABHCHHS KAcaTeIbHOH K rpaduky (yHKITHIA.

145 | HaxoxaeHue yriioBoro ko3dduimmenra kacaTeIbHOM K rpaduKy (yHKIHH.

146 | Haxoxnenue yrinoBoro ko3¢ duiinenta kacarenbHOH K rpaduKy (O YHKITHHA.
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147 | KonTpoabHas padora «IIpousBoanasi. 'eomeTpuueckuii cMbICI».

148 | KourpoJbHas padora «IIpousBoanas. 'eoMeTpUYeCKHH CMBIC».

IIpakTHYecKue 3aHATHS.

16

1. [Ipumenenne npaBuwiI ¥ Gopmyn auddepeHITnpoBaHNs, UCIIOIB30BaHAE TAOIHIIH TPOM3BOIHBIX AIEMEHTAPHBIX (DYHKIHH.

2. IndbdhepeHnnpoBaHUE AIEMEHTAPHBIX () YHKITHIA.

3. CocTaBncHHEe YpaBHECHHUS KacaTeIbHOM K rpaduKy (yYHKIIHH.

4. HaxoxxaeHue yriioBoro ko3 duIiMenTa KacaTeIbHOM K rpaduKy ¢ YHKITHIA.

KonrpoJabHas padora «[IpousBogHas. ' €OMETpUUSCKHI CMBICID).

CaMocTosiTe/ibHAsI pad0Ta 00y4aIOIIHXCS.

1. [TpopaboTKa KOHCIIEKTA 3aHATHIA, pabdoTa ¢ YYeOHHKOM IO BOmpocaM K maparpadam. BeinoHeHHE YIIPaXKHCHUH.

2. Cucremaruszanus cripaBoyHoi uHdopmanuu (npasuia auddepeHnupoBanus, 1uddepeHpoBaHne AIeMEeHTapHbIX GyHKINH,
ypaBHEHHE KacaTeJIbHOH, HAX0XKICHUE YIIIOBOTO KO3((HUIMEHTa KacaTeNnbHON K rpaduKy QpyHKIuUH).

3. BeimonHenue uccienoBarenbekoil padotel «llousTre auddepeHiuana u ero nprIoKSHU.

Tema 9.2.
HcciaenoBanue
(pyHkuum ¢
MOMOIIbIO
NPOU3BOIHOM.

Cojieprkanue yueOHOro Marepuaia

18

2,3

149 | Bospacranue u yopiBanue @yakumn. Teopema Jlanrpaxka.

150 | HaxoxaeHue MPOMEXYTKOB MOHOTOHHOCTH (DYHKIIMH C TIOMOIIIbIO TIPOU3BOIHOM.

151 | Dkcrpemymsl Ghyakimid. Toukn MakcuMyma (YHKIIHH.

152 | Dkcrpemymbl byHknui. Touykn MEHUMYMa (D YHKITHH.

153 | Teopema ®Pepma. HeoOXoauMBIe YCIOBHS DKCTPEMYMa.

154 | Teopema ®epma. HeoOX0auMBIC YCIOBUS SKCTPEMYMA.

155 | JlocTaTo4yHbIC YCIOBHUS DKCTPEMYMA.

156 | JlocTaTo4yHbIC YCIOBHUS DKCTPEMYMA.

157 | HaxoxIeHne CTalMOHAPHBIX TOYEK U TOUEK SKCTpeMyMa (BYHKIINH.

158 | HaxoxIeHue CTallMOHAPHBIX TOYEK U TOUYEK IKCTpeMyMa (YHKIIUH.

159 | IlprMeHeHHe NpOU3BOIHOM K MOCTPOSHHIO TPadUKOB (HYHKIHH.

160 | TToctpoenue rpadbukoB (HYHKIMNA C TOMOIIBIO IPOM3BOHOM.

161 | [IpaBwiia HaXOXICHUS HAWOOJBIIEI0 U HAMMEHBIIETO 3HAYCHUH () YHKITHH.

162 | HaxoxaeHre HauOOIbIIEero 1 HAMMEHBIIETO 3HAYCHHUH () YHKIIHH.

163 Haxoxaenne HaubobIero 1 HaMMEHbIIEro 3HaYeHUH (yHKIHH.

164 HaxoskieHre HanOoIbIIer0 1 HAMMEHBIIIETr0 3HaYeHUH (DYHKITUH.

165 | KonrpoabHas padora «McciaenoBanne GyHKIHIA ¢ MTOMOIIBIO TPOU3BOTHOM.

166 | KontpoabHas padora «McciaenoBanne GyHKIHIA ¢ MOMOIIBIO POU3BOTHON.

HpaKTuquKne 3aAHATHA.

12

1. UccnenoBanne (yHKIUMHU C TOMOIIBIO TIPOU3BOIHOM.

2. [TpumeHeHne MPOU3BOJHON K MMOCTPOCHUIO TPAPUKOB (PYHKITHIA.

3. Haxoxaenne HauboIbIIero, HANMEHBIIETO 3HAYEHUs QYHKITUH Yepe3 MPOU3BOIHYIO.

4. HaxoxeHune SKCTpEMaTbHBIX 3HaYeHUI PYHKIIMH Yepe3 MPOU3BOTHYIO.

KonTpouabHas padora «VccnenoBanve GyHKIHI ¢ TOMOIIBIO TPOU3BOTHOM.

CamocTosiTe/ibHasi padoTa 00y4aroIuXcs.

1. [TpopaboTKa KOHCIIEKTA 3aHATHI, paboTa ¢ YaIeOHUKOM IO BOMpocaM K maparpadam. BeinoHeHne ynpakKHSHUH.

2. CocTaBjicHHE AJITOPUTMOB HMCCJICAOBAHMA (byHKIII/II/I C IIOMOIIBIO HpOI/I3BOﬂHOﬁ.

3. Uzyuenue TeMbl «IIpon3BoiHBIC 0OpAaTHON (DYHKIIHMY.

4. Nzyuenne Tembl «BBITyKI0CTh rpaduka GyHKITNH, TOYKH ITeperunoay.

Pazngen 10

Ilepsoodpasnasn u unmezpan.

Tema 10.1.

Cosiepkanre yueOHOro MaTepuaa

21

2,3

14



IlepBoodpasnasiu | 167 | Ilonstue nepBooOpa3HOM.
HHTEerpaL 168 | Tabuimia nmepBooOpa3HBIX HEKOTOPHIX (hYHKIIHMA.
169 | ITpouecc naTerpupoBanus. [IpaBuia HaX0XKACHUSI IEPBOOOPA3HBIX.
170 | HaxoxaeHue nepBooOpasHbIX Juis () YHKIIHH.
171 | HaxoxeHue nepBooOpasHbIX Juis () YHKIIHH.
172 | HaxoxaeHue mepBOoOpa3HbBIX M (YHKIU.
173 | ITnomans KpUBOJAMHEHHON Tpaneluu. MiHTerpaapHas cyMMa.
174 | NuTerpan, nonstue. Popmyna pasnoctu Herorona-JleioHuna.
175 | BrlunciaeHue HHTETPaJIoB.
176 | BrlunclieHHEe HHTETPaOB.
177 | BelukcleHHE IIOMIAACH C IOMOIIBI0 HHTETPAJIOB.
178 | BeluncieHue mIonaacii ¢ HOMOINIbI0 HHTETPAJIOB.
179 | BrluncieHre HHTETPaIOB () YHKITHIA.
180 | BriunciaeHue miomaaei ¢ HOMOIIBI HHTETPaJIoB.
181 | Pemienue 3aa4 Ha CBSI3b IIEPBOOOPA3HON U MIPOM3BOHOIA.
182 | Pemienue 3a1a4 Ha CBsI3b MEPBOOOPA3HOM U MPOU3BOIHOM.
183 | Pemienue 3a1a4 Ha HaXOXKAEHHE MEPBOOOPA3HBIX I DYHKINH M BRIYUCIEHNE HHTETPAJIOB.
184 | Pemenne 3a/1a4 Ha HAX0XISHUE MIEPBOOOPA3HBIX JUIsl (DYHKIIMI M BEIYUCICHUE HHTETPAJIOB.
185 | KourpoabHas padora «IlepBoodpa3zHasi M HHTErPaJ».
186 | KonrpouabHas padora «IlepBooOpa3Hasi 4 MHTerpaJ».
187 | Ypok koppekimu 3Hauui 10 TeMe «IlepBooOpasHas ¥ HHTErpajy.
IIpakTHyecKue 3aHATHS: 15
1. HaxosxeHue mepBooOpas3HbIX Iyl (PYHKINA B COOTBETCTBHH C IIPABIIIAMH, HHTCTPUPOBAHHSL.
2. NnterpupoBanue GyHKIHUH.
3. BelunclieHHe MI0Imaiel ¢ MOMOIIbI0 HHTErPaJIOB.
4. [IpuMeHeHne MHTETPAIOB JUTS PEIICHUs (PU3NISCKUX 3ajay.
KonTpoabHas padora «IlepBooOpa3Hasi 1 HHTETpay.
CamocTosiTe/ibHasi padoTa 00y4arouxcs.
1. [TpopaboTKa KOHCIIEKTA 3aHATHI, paboTa ¢ yueOHMKOM 10 BompocaM K maparpadam. BeioHeHHe yIpaKHEHHUH.
2. [TonosiHEHME CIIPaBOYHOM HHGOPMAIIMK TaOJUICH MepBOOOPA3HBIX.
3. Pemrenne u3nvecKux 3a/1a4 ¢ MPUMEHEHHEM HHTETPAJIOB.
4. IToaroToBka uCTOpHUECKOM cpaBku «Benukue yueHnbie — HpioToH 1 JIeOHMID.
III.I'eomempus.
Pa3znen 11 Ilpamvle u nnockocmu 6 npocmpancmae. 24 2,3
Tema 11.1. Cosiepkanre yueOHOTo MaTepuaa. 14
ITapannensHocTh 188 | Brenenue. [IpeamMeT cTepeoMeTpHH.
NPAMBIX U 189 | AKCHOMBI CTEPEOMETPHH.
IUIOCKOCTEi. 190 | TTapayurebHOCTB ABYX, TPEX NPSIMBIX B IPOCTPAHCTBE.
191 | ITapajurenbHOCTBH IPSMOW U IIOCKOCTH. TeopeMbl.
192 | [Ipumenenne TeopeM «llapanenbHOCTh NPSMBIX» U «IlapamienbHOCTh MPSIMOH M MIIOCKOCTHY JUISL PEIICHHUS 3a1a4.
193 | [Ipumenenne TeopeM «llapaynenbHOCTh NPSMBIX» U «IlapaiienbHOCTh MPSIMOHN M MIIOCKOCTHY JUISL PEIICHHUS 3a1a4.
194 | CkpemmmBaronmuecs npsiMeie. [lonstue. Teopemsl.
195 | Ciriyyan B3aMMHOTO PACIOJIOKCHHS ABYX MPSIMBIX B POCTPAHCTBE.
196 | Yrubl ¢ coHanpaBJICHHBIMH CTOpOoHaMH. Teopema.
197 | Yroa Mexay npsIMbIMHU.
198 | Pemenue 3a/1a4 Ha MCIIOJIH30BAHUE TEOPEM CKPCIIUBAIOIIUXCS MTPSIMBIX.

15



199 Pelenue 3aga4 Ha HaX0XKJICHUE YTJI0B MEXKAY CKPCHIUBAIHUMUCS IIPAMBIMH.

200 | ITapamnensHblie miockoctu. Onpenencuue. Teopema.

201 CBoiicTBa mapajieJbHbIX INIOCKOCTEH. PelieHue 3a1ay.

HpaKanecxne 3aAHATHA:

10

1. HpI/IMeHeHI/Ie TECOpEM ((HapaﬂHeJ'IBHOCTL MMPAMBIX» U «HapaﬂﬂeﬂLHOCTL lTpHMOI7I Y IINIOCKOCTU» IJIA pCHICHUSA 3aJ1a4.

2. Pemenue 3a/1a4 Ha MCIIOJIb30BAHHUE TEOPEM CKPEITUBAIONITUXCS MTPSIMBIX.

3. Pemenue 3a/1a4 Ha HAXOXKICHHUE YTIIOB MEKAY CKPEIIHMBAIOIIUMUCS IPSIMBIMH.

4. Pemienue IrCOMETPHUYCCKUX 3a1a4.

KOHTpOJIbHaﬂ paﬁora ((HapaﬂﬂeHLHOCTL OPpAMBIX U IUIOCKOCTEH B IIPOCTPAHCTBC»

CaMocTosiTe/IbHAsI pad0Ta 00y4aKOIIHXCS.

1. IIpopaboTKa KOHCIICKTA 3aHATHH, padoTa ¢ yueOHHMKOM II0 BoIpocaM K naparpadam. BeinmojHeHne yOpaKHEHHIA.

2. IloaroToBka MHUCHbMEHHOIO JOKJIaJa MO TEME «TeTpaanp, napaJuiCJICOrICa: ux CBOMCTBAY.

3. M3roToBiicHHE MOJICJICH TeTpadipa M MapajuIe/ICIIUIe/a.

Tema 11.2.
MepnenauKyasipu
OCTh ILIOCKOCTEIH.

CopepxaHue yaeOHOro Marepuaa

10

2,3

202 | IleprneHAUKYJIApHBIC IPSIMbBIE B IPOCTPaHCTBE. JlemMa.

203 | IlapamienpHble MpsIMbIe, MEPICHAUKYISIPHBIE K MIOCKOCTH. [IpHu3HaK nMepneHauKyISIpHOCTH. TeopeMbl.

204 | PaccTosiHME OT TOYKHU JO INIOCKOCTH. TeopeMa o Tpex NepreHAnKyJsIpax.

205 | Yroa mexay OpsMOM M INTOCKOCThIO. HaxoxaeHue yria.

206 | JIByrpanssiii yroj. [Toastue.

207 | Ilpu3Hak NepneHANKYIIPHOCTH ABYX IJIOCKOocTel. TeopeMsl.

208 | Pemenue 3a1a4 Ha HAXO0XKACHUE ABYTPAHHOTO yrja.

209 | IlpuMeHeHHWe MPU3HAKOB MEPICHINKYILIPHOCTH JBYX IUIOCKOCTEH MPH PEIICHUH 33]1a4.

210 | KonTpoabHasi padora «IlepneHIuKYJIAPHOCTh NPSMBIX H IVIOCKOCTEH B IPOCTPAHCTBEY.

211 | KontpoJsbHasi pa6ora «IlepneHIuKYJISIPHOCTH NPAMbIX U IUIOCKOCTEl B MPOCTPAHCTBE».

HpaKTuquKne 3aAHATHA.

1. [TpuMeHeHne IPU3HAKOB NEPICHINKYISIPHOCTH JIBYX TIOCKOCTEH NP pEIICHUH 33/1a4.

2. Pemenue 3a1a4 Ha HAXO0KACHHWEC IBYI'PAaHHOI'O yTIJIa.

3. PellleHre reOMETPHYECKUX 3a7a4.

KonTpoJsbHas padora «[lepneHauKyasspHOCTh NPSAMBIX U TNIOCKOCTEH B MPOCTPAHCTBEY.

CamocTosiTeqibHAsi padoTa 00y4YalUIUXCSl.

1. [TIpopaboTKa KOHCIEKTa 3aHATHI, paboTa ¢ y4eOHMKOM IO BOIpocaM K maparpadam. BelmorHeHne yrnpa>KkHeHUH.

2. Beinonnenue rpadguueckoil paboThl mo TeMe «IIepneH MKy ISIPHOCTD NPSIMBIX U TNIOCKOCTEH.

3. BeinoJsiHeHHE HcclieoBaTeIbCKOM paboThl «IlapamielbHOE MPOSKTUPOBAHUE.

Paszgen 12

Mmuozozpannuku u Kpyanvle mena (mena epawieHus).

36

2,3

Tema 12.1.
MHOrorpaHHuKH.

Coneprxanue yaeOHOro MaTepuaa.

22

212 | Tloustue muororpanauka. Terpasp. [apamnenenunen. [ToHsTHs.

213 | CpoticTBa mapauienenuneaa. PeleHre reoMeTpUUIecKuX 3aja4 Ha MPUMEHEHUE CBOMCTB.

214 | I[NocTpoecHHE CEUCHHH TETpadapa H NapaUIeIeIHIICAa.

215 | [MocTpoeHHe ceUCHHH TeTpadapa H NapaUIeeHIICaa.

216 | Ilpu3ma: npsiMasi ¥ HaKJIOHHAsI, HAKJIOHHAsS npu3Ma. Kyo.

217 | Ilnomaas OOKOBOM M MOJHOM MOBEPXHOCTH MpU3Mbl. PereHue 3a1a4.

218 | Permienue 3a71a4 Ha HaXOKJIEHUE IO CH OOKOBOW M MOJHOW MOBEPXHOCTH IPU3MBI.

219 | Pemienue 3a71a4 Ha HaXOKJIEHUE TUTOIACH OOKOBOW M MOJHOW MOBEPXHOCTH MPU3MBI.

220 | O6bem m ero uzmepenue. CBoiicTBa 00bEMOB.

221 | ©®opmysabl HaXOXJIeHUs] 00beMa Ky0a, MPsIMOYTOJIBHOTO NapauIeenuine 1a, MPU3MbI IPSMOU M HAKJIOHHOH.

222 | Pemienue 3a7a4 Ha HaX0XJIeHHE 00beMa MPSAMOM M HAKJIOHHOMN IPHU3M.
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223 | Perienue 3aa4u Ha HaXOKJICHHE 00beMa NPSIMON M HAKJIOHHOMW MPHU3M.

224 | ITupamupga. [Tousrue. [IpaBuiIbHAS M YCEUCHHAS MUPAMUIBL.

225 Dopmyapl HaXO0KICHHMS IUIOMIAACH MTHPAMHIBL.

226 | Pemienue 3a1a4 Ha HaXOXKJIEHUE TUIOIIA/IEH NPaBUILHON U YCEUEHHON MUpaMuUJL.

227 | Pemenue 3a1a4 Ha HAXO0XACHUE TUIOMIAACH NPABUIBHON M YCEYESHHON MUPAMUIL.

228 | O6beM nupaMuabl: HOPMYIIBI HAXOKIACHUS 00beMa NPABHUIBHOM M YCEUCHHON MHUPAMHUIBL.

229 | Pemienue 3a1a4 Ha HAX0XKACHHE 00BbeMa MUPaMU/IL.

230 | [IpaBuIbHBIC MHOTOTPAaHHUKH. DJIIEMCHTBI CHMMETPHH.

231 | Teopema Diinepa. Pemenne 3a1a4 Ha Bcmoib30BaHue GopMyIibl Didepa.

232 | KonTpoabHasi padora « MHOrOrpaHHUKHY.

233 | KonTpoabHasi padora « MHOrOrpaHHUKHY.

HpaKanecxne 3aAaHATHA:

14

. IlocTpoeHue ceueHuid TeTpa’ipa v napajuiesienuneaa.

. Pemenne 3aJJa4 Ha HaXOXKXICHUC nnomaz[ef/i OOKOBOI M MOJHOM TOBCPXHOCTU NPU3MBI.

. Pemenne 3a/1a4 Ha HaXOXKXICHUC o0beMa HpﬂMOﬁ ¥ HAKIIOHHOM IpU3M.

. Pemienue 3anau Ha HaXOXACHUE IUIOUIAIEH IPABUIIBHOM U yCEUECHHON TUPAMUIL.

. Pemenne 3a/Ja4 Ha HaXOXKXICHUC o0beMa nupamMuna.

. Perrenne 3amad Ha ncnonp3oBanue GopMyisl Jitnepa.

~| N | | W] DN[—

. Pabora ¢ MomensiMu TeTpaspa, Kyda, mapajieenuresa, MpU3MBL.

KonTpouabHasi padora «MHOTOTPAaHHUKNY.

CamocrosiTeJbHasi padora.

1. [IpopaboTka KOHCIIEKTa 3aHATHH, padoTa ¢ yueOHHKOM IO BompocaM K maparpadam. BelmonHeHNe yripakHSHHH.

2. Beinonnenue rpaduueckoii pabotsl «I[IpaBUjIbHBIC U MOTYIPABUIbHBIC MHOTOTPAHHUKIY.

3. Hanucanue pedepara «lIpaBuiibHbie MHOTOTPAHHUKH B MEXAHU3MAX)).

4. Bemonaenue rpadudeckoil pabotel «CHMMETPHH B IPU3ME U THPAMHEICY.

5. CocraBieHue KpocCCBOpaa I10 TEMEC ((MHOFOFpaHHI/IKI/I».

6. 3roToBneHune Mojieniel MpaBUIbHBIX MHOTOTPAHHUKOB.

Tema 12.2.
Tenan
TMOBEPXHOCTH
BpAaIlleHH.

Cojnepxanue yueOHOTro MaTepuaa.

14

2.3

234 | Iwmmaap: nonstre. Passeptka. CeucHusl.

235 | Ilmomiaas HOBEpXHOCTH IpMHApa. DopMmyrna HaxoxJaeHHs o0beMa.

236 | Pemenue 3a1a4 Ha HAXOXKACHUE TUIONIAACH MOBEPXHOCTH IIUIHMHAPA.

237 | Pemenue 3a71a4 Ha HaXOKIeHHE 00beMa IUIMHIPA.

238 | Konyc. Yceuennsiii koHnyc. Paspeptka. CeueHusl.

239 | IInomaau NOBEPXHOCTH KOHYCA M YCEYCHHOT0 KOHyca. @opMyIibl 00beMa.

240 | Pemnienue 3a1a4 Ha HAXOXKACHUE TUIONIACH MOBEPXHOCTH KOHYCA M YCEYESHHOTO KOHYCa.

241 | Pemienue 3a7a4 Ha HaX0XJACHHE 00beMa KOHYCa M YCEUEHHOI'0 KOHYCA.

242 | Cdepa u map. Otamuns. Cedenus cdepsl u mapa. KacarenmpHast II0CKOCTh K cdepe.

243 | [Inomanp chepbl U 00beM mapa. DopMyITbl HAXOKICHUS.

244 | Pemienue 3a1a4 Ha HAXOXACHUE TUIOMAAU chepbl U 00beMa I1apa.

245 | Pemienue 3a1a4 Ha HAXOXACHUE TUIOMAAM chepbl U 00beMa Iapa.

246 | KontpoasHas padora «Tejia M MOBEPXHOCTH BPAIIEHUSD.

247 | KontpoabsHas padora «Tejia H MOBEPXHOCTH BPAIIEHUSD.

HpaRTuquKne 3AHATHHA

1. Penienre 3a7a4 Ha HAXOXKJICHHE TLIOINAJICH MOBEPXHOCTH IMJIMHpA.

2. PenieHue 3a7a4 Ha HAXOXKJAEeHHE 00BeMa IWIMHIPA.

17



3. Pemienue 3aJla4 Ha HAaXO0XKACHHUE IUIOIaAcH IIOBCPXHOCTH KOHYCA M YCCYCHHOI'O KOHYCaA.

4. PemieHue 33724 Ha HAXOXKIeHHE 00beMa KOHyca M YCEUCHHOTO KOHYCa.

5. PemeHue 3a/1a4 Ha HaXOKACHUE IUIOMAIU chephl M 00beMa Iapa.

KOHTpOJIbHaﬂ paﬁoTa «Teman IMOBCPXHOCTHU BpaAILICHHUA) .

CamocTosiTesibHasi padora.

1.ITpopaboTKa KOHCIIEKTA 3aHATHH, pa0d0Ta ¢ yUeOHHKOM II0 BOIpocaM K maparpadam. BeinojiHeHHe ynpakHEHHIA.

2. BemoiHeHNE MoIeliel MITMHApa U KOHyca.

3. BoinmojiHeHue rpa(bnqecxoﬁ pa60T1,1 «KoHMYecKue cCeueHus U X IMPUMCHCHHUEC B IPAKTUKEC).

Pa3znen 13

Koopounamul u eekmoput.

Tema 13.1
Koopaunatsl u
BEKTOPHI.

ConepxaHue yueOHOT0 MaTepHaa.

18

2,3

248 | JlekapToBa cHCcTeMa KOOPJAMHAT B IpocTpaHCcTBe. DopMysa paccTOSHUS MEXIY IBYMS TOUKAMHU.

249 | VYpaBHeHus chepbl, INIOCKOCTH U MPSIMOH.

250 | Bekropsl. Moayss BekTopa. [loHsTue.

251 | PaBEeHCTBO BEKTOPOB.

252 | CioxeHHe B BBIYMTAaHHE BEKTOPOB. IIpaBHiIO TPEYTroIbHUKA.

253 | CymMa HeCKOJbKUX BEKTOPOB. IIpaBuI0 MHOTOYTOJIbHHKA.

254 | Pemienue 3a1a4 Ha CJIOKEHUE U BBIYMTAHUE BEKTOPOB.

255 Pemenne 3aJa4 Ha CJIO0XXCHHUC M BEIYUTAHHUC BECKTOPOB.

256 | YMHOKEHME BEKTOpa Ha YHCIIO.

257 | Pemienue 3a1a4 Ha IPOU3BEACHUE BEKTOPA U YKCIIA.

258 | KommianapHble BEKTOpHI. Pas3iioskeHre BEKTOpa M0 HaIpPaBJICHUSIM.

259 HpaBI/IJ'IO HnapaJuICJICnuIcaa 1y HCKOMIIIAHAPHBIX BEKTOPOB. Pasnoxxenne BCKTOpPa 11O HAIIPABJICHUAM.

260 | KoopawHathl BekTopa. [IpaBria HaX0XKACHHS KOOPIMHAT BEKTOPOB.

261 | Pemienue 3a7a4 Ha HAXOXACHUE KOOPJIMHAT CYMMBI, Pa3HOCTH; MPOU3BEACHMS BEKTOpA Ha YHMCIIO.

262 | Pemenue npocTeHImux 3a1a4 B KOOPAMHATAX.

263 | PerieHne npoCcTeHINNX 33134 B KOOPAMHATAX.

264 | Kontpoannasi pabora «KoopauHaThl H BEKTOPbI».

265 | KontpoJbnasi pabora «KoopauHAThI H BEKTOPbI».

HpaKTuquKne JAHATHHA:

10

l.HaxomueHne PaCCTOSIHUA MCKAY ABYMSA TOYKAMHU B CHUCTEMC KOOPJAUHAT.

2. OHpCZ[eJ'IeHI/IC PAaBCHCTBA BCKTOPOB YEPE3 PCUICHUEC 3a/1a4.

3. Pemienue 3a1a4 Ha CJI0KCHUE M BBIYMTAHHE BEKTOPOB.

4. Pemenue 3aj1a4 Ha IIPOU3BCACHUC BCKTOPA M YHrCJia.

5. PaznoxxkeHue BCKTOpaA 110 HaIlpaBJICHUSM.

6. Pemmenue 3a1a4 Ha HaXO0KACHHUEC YITIOB MCXKY BEKTOpAMMU.

7. Pemenue npocreiinx 3aja4 B KOOpAMHATaX.

8.IIpoekImsi BEKTOpa Ha OCh.

KonTpoJuabHas padora «KoopauHaTbl U BEKTOPbI».

CamocTosiTesibHasi padora.

1. [TpopaboTKa KOHCTIEKTA 3aHATHI, paboTa ¢ yuUeOHMKOM IO BOpocaM K maparpadam. BeimonHeHne ynpaKHEHHH.

2. Pemenne MaTeMaTHYECKHUX U IMPUKJIAJHBIX 3a1a4 C UCIIOJB30BaAaHUEM BEKTOPOB M KOOPAWHAT BEKTOPOB.

3. BeimoiiHeHHE HCCHCHOBaTGHBCKOﬁ pa6OTLI «BCKTOpHOC 3aIaHUC MMPAMBIX U IUIOCKOCTEH B IIPOCTPAHCTBEC».

4. Hanmcanue pedepara «JlekapToBa cucreMa KOOPAMHAT U NPOCTEHININE 3a/1a4X B HUX.

5. N3yuenue tembl «/JIBrkeHus. LlenTpasibHasi, oceBasi, 3epKajibHasi cuMMeTpud. [lapasniesbHbll IepeHoC.

Paszpnen 14

Inemenmot Komﬁunamopuku.

Cosiepkanue yueOHOro MaTepuaa

10

2,3
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266 | OcHOBHbBIC MOHITHS KOMOWHATOPUKH.

267 | IlpaBuna YMHOXCHHS, IEPECTAHOBKH.

268 | PemicHue 3a1a4 Ha IOJCYET YKMCIIA Pa3MEIICHUH IEpPEeCTAHOBOK.

269 Pemenue 3aga4y Ha oACYET YUCIa ‘pa3MeIlIeHPII>i nEepeCTaHOBOK.

270 | Coueranusi, MX CBOWCTBA.

271 Pemenne 3a7ay Ha MOACYET YHCIIA COYSTAHNN.

272 | bunomuHansHas Gopmyna HeroToHa.

273 | CpoiicTBa OMHOMUHAIBHBIX KO3 dunmeHToB. Tpeyronpuuk Ilackass.

274 | Peuienue 3amau Ha ucnoyib3oBaHue ¢hopmyssl bunoma HeloToHa, mepebop BapHAHTOB.

275 | Vpok-3auer o teMe «IJIEMEHTbI KOMOMHATOPUKHY.

IIpakTHYecKHe 3aHATHS:

1. Pemenue 3a1a4 Ha MOJICYET YKCIA pa3MEIIEHUN NIEPECTaHOBOK.

2. Penrenue 3a1a4 Ha MOACYET YKMCIA COUETAHUM.

3. Pemenue 3a1a4 Ha mepe0op BapuaHTOB.

4. PemieHue 3a1a4 Ha UcnoJib3oBaHue hopmyinsl bunoma HeroToHa.

3ader 1o TeMe «DJIeMEHThl KOMOMHATOPUKH.

CamocrosiTe/ibHasE padoTa.

1.ITpopaboTKa KOHCIIEKTA 3aHATHH, paboTa ¢ YICOHHKOM 10 BOIIpocaM K maparpadam. BeimoaHeHe yIpaKHSHHIH.

2. Perrenne KOMOMHATOPHBIX 3a/1a4.

3. [ToaroroBka ucropuueckoii cnpaBku «buaoM HeloToHa.

3a4eT mo TeMe «IIECMEHTBI KOM6I/IHaTOpI/IKI/I».

Paznea 15

Inemenmut meopuu sepoﬂmuocmeﬁ U Mamemamuyieckoi CmamucmuKku.

10

2,3

Conep:kanne y4eOHOro MaTepuaJja.

276 | CoObITHE, BEPOSITHOCTH COOBITHS. 3HAKOMCTBO C BEPOSITHOCTBIO.

277 | CaoxeHue M YMHOXKEHHE BeposiTHOCTeH. Penrenue 3aaay.

278 | IlonsitHe 0 HE3aBUCHMOCTH COOBITHH.

279 | BeposATHOCTH POM3BEICHHUS HE3aBUCHMBIX COOBITHH. Pemenne 3anau.

280 | JIuckpeTHas ciydaiiHasi BeIMUMHA. 3aKOH paclpe/eIeHHUs.

281 TTonsitre 0 3aKOHE OOJIBIIMX YHCEIL.

282 | IlpencraBieHue AaHHbBIX. [ eHepalibHAs COBOKYIHOCTh. BBIOOpKA.

283 | Cpennee apudmernyeckoe. Meanana.

284 Pemenue craTucTUYeCKUX 3a7a4.

285 YPOK-Sa‘{CT 110 TeMe «DJIEMEHTEI TCOpUH BepOHTHOCTeﬁ M MaTeMaTHYSCKON CTaTHCTUKH.

IIpakTHyecKue 3aHATHSI.

1. OnpeneneHre BEPOSITHOCTH COOBITHSL.

2. Penienue 3a1a4 Ha CJIOKEHUE M YMHO)KEHHUE BEPOSTHOCTEH

3. Pemenue 3a1a4 Ha BEPOATHOCTH NPOU3BECACHHNA HC3aBUCUMBIX COOBITUIH

4. Pemmenne cCTaTHCTUYSCKHX 3a1a4.

5. CTpyKTYpHpOBaHHE CTATUCTHYECKHX JIAHHBIX B COOTBETCTBYIOIUX (opMax.

3ader (MMCHbMEHHBII) 10 TeMe «DJIEMEHTBI TEOPUHU BEPOSTHOCTEH U MATEMAaTHIECKOW CTATUCTHKH.

CamocTosiTeJibHasi padoTa 00y4arolmXxcs.

1. [TpopaboTKa KOHCIIEKTA 3aHATHI, padoTa ¢ y4eOHHKOM 10 BopocaM K maparpacdam. BeInonHeHHE yIIpaKHCHHH.

2. Hanmcanwue pedepara Cxembl bepHyiIM MOBTOPHBIX HCIIBITAHUI.

3. Harmcanwue pedepara «CpenHue 3HaYCHUS  UX IPUMEHEHHE B CTATHCTUKEY.

174

Bceero: 427 yac.
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Tembl pedepaToB (IOKJI2I0B), HCCJIEI0BATEIbCKHX MIPOEKTOB.
* HenpepoiBHBIE 1pO0OH.

* [I[puMeHeHne CII0KHBIX TPOLIEHTOB B 9KOHOMUUYECKHX PacyeTax.
* [TapayuiesnibHOE IPOEKTUPOBAHUE.

* CpeiHMe 3HAaYEHUS U UX IPUMEHEHUE B CTATUCTHUKE.

* BextopHoe 3a1aHue NpsAMBIX U IUIOCKOCTEN B IPOCTPAHCTBE.

* Cl10’)keHHE TApMOHHYECKHUX KOJIeOaHHii.

* ['paduueckoe penieHre ypaBHEHUI 1 HEPABEHCTB.

* [IpaBriibHBIE U TOTYIIPABUIIbHBIE MHOTOTPAHHUKH.

* Konnueckue ceueHust U UX IPUMEHEHUE B TEXHUKE.

* [Tonsitue nuddepenimana u ero NPUIOKEHHUS.

» CxeMblI MOBTOPHBIX UCHIBITAaHUN bepHysim.

* lccnenoBanne ypaBHEHUN U HEPABEHCTB € TapaMETPOM.
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3. YCJIOBUSA PEAJIN3AIIUY YYEBHOM JUCIUILINHBI

3.1. Tpe6oBaHHMs1 K MUHUMAJIBHOMY MAaTE€PHAJIbHO-TEXHHYECKOMY O0ecrnedeHHI0.

Peanuzarus yueOHOM MUCIMIUIMHBI TpeOyeT Hanuus yaeOHoro kabuHera «MareMaTuka
O6opynoBanue yaeOHOT0O KabUHeTA:

Croubl 1715 CTYACHTOB, CTYJIbSI.

Pabounii cToxn u cTyn nexarora.

Kinaccras nocka.

[Ikads! 111 XpaHEHUS! KHUT ¥ TIOCOOMH.

MyneTuMeauitnoe 000pyZOBaHHE, TOCPEICTBOM KOTOPOTO YYAaCTHHKM 00pa3oBaTeIbHOIO

mporecca MOTYT IPOCMATPUBAaTh BHU3YalIbHYI0 WH(POpPMALMIO 10 MaTeMaTHKe, CO31aBaTh

Mpe3eHTAlH, BUJICOMATEPHUAIIbl, HHbIE JOKYMEHTHI.

ARl

3.2. O6ecneuenue cnennaIbHBIX YCJIOBHIH I 00y4alomMXcs HHBAJIUI0B U odyyawmuxcs ¢ OB3
a) IS CIICTIBIX:
® TIPHUCYTCTBHUE aCCUCTEHTA, OKa3bIBAIOIIETO 00yJaromeMycss HEOOXOAMMYIO TIOMOIITb;
® BBIYCK aJIbTEPHATUBHBIX (POPMATOB METOIUUECKIX MAaTEpUAIOB (KPYIHBIN MIPUPT UITU
aymuodaiiie);
0) 1S CITA00OBUIAITUX :
e o0ecreynBacTCsl HHIMBUyaTbHOE paBHOMEpPHOE ocBereHue He Menee 300 mokc;
® [IpU HEOOXOAMMOCTH MPEIOCTABISICTCS YBEIIMYUBAIOIIEE YCTPOHCTRO;
e y4eOHO-METOMINYCCKUE MATePUATBI O(DOPMIISIOTCS YBEIIMYCHHBIM IPU(TOM;
B) JUIS TIIYXUX U CITA00BUISINNX, TSHKEIBIMU HAPYIICHUSIMU PEUH:
e o0ecreynBaeTCs HAISKAIIMMH 3BYKOBBIMU CPEICTBAMU BOCIIPOU3BEACHHS MHPOPMAIIHH;
® [0 UX KEJAaHUIO IPOMEKYTOUHAsS aTTeCTallMsl MOKET MPOBOJAUTHCS B MUCBMEHHOU (hopMme;
T') C HApYIICHUSMHU OTIOPHO-ABUTATEIHHOTO arapara:
opranmu3yercsi 6e30apbepHas apXUTEKTypHas cpelia 00pa30BaTeILHOTO YUPEKACHHS, pabodero MecTa.

3.3. UndopmanuonHoe odecnedeHne o0ydeHusl.

[lepeuenp yueOHBIX u3aHui, IHTEepHET-pecypcoB, JONOIHUTEIBHOM JTUTEPATYPHI.

Pekomendyeman numepamypa 011 CmyoeHmos.

Anumos L. A. u op. Maremartuka: anredpa U Hadyajaa MaTeMaTHUYeCKOrO aHaiMu3a, reoMeTpus. Anredpa u
Hayajia MaTeMaTH4ecKoro aHanu3a (6a30BeIil 1 yriyosneHnsid ypoBan).10—11 kmaccel. — M., 2018.
Amanacan JI. C., Bymysos B. @., Kadomyes C. b. u Op. Matemaruka: aiarebpa U Hadajia
MareMmatuueckoro aHanusa. ['eomerpus. ['eometpust (6a30BbIit U yriayOiaeHHbIN ypoBHHU). 10—11 kiacchr.
— M., 2019.

bawmaroe M. M. MaremaTuka: yueOHUK JJIs CTYJ. YUpexXJIeHUH cpell. mpod. odpazosanud. —M., 2017.
bawmakoe M. M. Matematuka. COOpHUK 3a/1a4 TPO(UIbHOM HalpaBIeHHOCTHU: yued. mocoOue ajs CTy.
yupexieHuit cpell. nmpod. odpazosanusg. — M., 2017.

bawmarxoe M. HU. Maremaruka. 3amayHuk: y4ded. MOcoOMEe M CTyA. YYpPEXKICHUWH Cpen.
npo¢.obpazoBanus. — M., 2018.

bawmarxoe M. M. Marematuka. DJIEKTPOHHBIA y4e0.-METO/A. KOMIUIEKC M CTyA. YUpPexXACHUN Cpel.
npo¢. oOpazoBanus. — M., 2019.

bawmakoe M. M. Marematuka (6a30BbIil ypoBens). 10 kimace. — M., 2017.

bawmaroe M. M. Marematuka (6a30BbIit ypoBeHb). 11 kimace. — M., 2017.

bawmakoe M. 1. AnreOpa u Havana aHanusa, reomerpus. 10 kmacc. — M., 2019.

bawmaxose M. H. Marematuka (6a30BbI1ii ypoBeHb). 10 kmacc. COopHUK 3amay: yueb. mocoobue. — M.,
2020.
bawmaxose M. H. Marematuka (6a30BbIii ypoBeHb). 11 kmacc. COopHUK 3amay: yueb. mocoobme. — M.,
2020.

Iyces B. A., I'pueopves C. I'., Heoneuna C. B. Marematuka mis mpodeccuii M CIenHaIbHOCTEN
COLIMAJIEHO-9KOHOMHYECKOT0 Mpoduis: ydyeOHUK U CTyH. yupexaeHuil cpei. npod. oOpasoBanus. —
M., 2017.
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Konseun FO.M., Txaueea M. B, @edeposa H. E. u op. Maremaruka: anrebpa U Hadalla MAaTEMaTHYECKOTO
aHanu3a. AnreOpa W Havyajla MaTeMaTH4eckoro aHanu3a (0a30BbIid M yriyOiaeHHBIH ypoBHH). 10 Kmacc /
nox pex. A. b. Kuxuenko. — M., 2018.

Konseun IO.M., Tkauesa M. B., @edeposa H. E. u Op. Maremaruka: anreOpa u Hadajaa MaTeMaTHIECKOTO
aHanm3a. AnreOpa W Havaja MaTeMaTUYecKoro aHanu3a (0a30BbId U yriIyOleHHBIH ypoBHH). 11 kitacc /
noj pea. A. b. Kumwxuenko. — M., 2019.

Pekomenodyemasn numepamypa 011 npenooasameieil.

®denepanbHblil 3akoH 0T 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit denepanumy.

[Tpuka3 MunucrepctBa oOpa3oBanusi u Hayku P® ot 17.05.2012 Ne 413 «O06 yTBep)aeHUu
(benepambHOrO roCyIapcTBEHHOIO 00pa3oBaTelIbHOIO CTaHAapTra cpenHero (MOJHOro) oOIero
o0pa3oBaHU.

[Ipuka3z MunuctepctBa obpazoBanus u Hayku PD ot 29.12.2014 Ne 1645 «O BHeceHWH M3MCHECHHH B
[Tpuka3 MunuctepcTBa oOpazoBanus u Hayku Poccuiickoit @exepauun ot 17.05.2012 Ne 413 «“O6
YIBEpXKIEHUH (peiepalbHOro TrocylapCTBEHHOIO 00pa30BaTENbHOIO CTaHJApTa CPEIHEro (IOJIHOTO)
o01Iero 00pa3oBaHuUs».

ITucemo /[lemaprameHTa rocyJapCTBEHHON IOJMTHKU B cdepe MOAroToBkd pabouux kaapos u [I1O
MunucrepctBa obpazoBanus U Hayku P® or 17.03.2015 Ne 06-259 «Pexkomengauuu no opraHusaiuu
MIOJTy4YeHHUs CpeiHero o0uiero oOpa3oBaHus B Mpeieax OCBOCHUs 00pa30BaTeNbHbIX IPOIPAMM CPEIHEro
npodeccHOHaTbHOTO 00pa3oBaHMs Ha 0a3e OCHOBHOrO 0OmIero 0Opa3oBaHUSI C y4eTOM TpeOOBaHMUN
GbenepanbHBIX TOCYIApPCTBEHHBIX 00pa30BaTENbHBIX CTAHJAPTOB M MOJIy4aeMo mpodeccuu Huiu
CTIEMAIBHOCTU CPEAHEr0 MPOPEeCCHOHATHHOTO 00PA30BAHUSY.

bawmaxos M. M. MaTemaTtuka: KH. JJIs IperogaBaTes: MeTo 1. mocodue. — M., 2019.

bawmarxoe M. U., [[vicanos L. M. Metoaudeckoe mocodue s moarotopku k EI'D. — M., 2018.
Hnmepnem-pecypceot.

1.Caiit MunucrepctBa oOpa3zoBanus 1 Hayku P® http://mon.gov.ru/

2.Poccuiickuii 00pazoBaTesbHbIN opTaa www.edu.ru

3.Caiitr ®I'OY DenepabHBIN HHCTUTYT pa3BUTUs oOpa3oBanus http://www.firo.ru/

4.Caiit denepabHOro areHTCTBa Mo oopazopanuio PO www.ed.gov.ru

5. www. fcior. edu. ru (Madopmaionsble, TPEHUPOBOYHBIE M KOHTPOJIbHBIE MaTEPUaJIbl).

7. www. school-collection. edu. ru (Eaunast koyutekiuu nudpoBeIX 00pa3oBaTeIbHBIX PECYPCOB).

8. http://www.mccme.ru Bes anementapnas maremaruka: CpeqHss MaTeMaTUyecKasi MHTEpHET-IIKOJIa.

9. http://www.math.ru Marepuansl no maremaTtke B Equnoil komuiekuuu nudpoBbix 00pa3oBaTebHBIX
pecypcoB.

10. http://www mathematics.ru MaremaTrka B MOMOIIb MIKOJIBHUKY U CTYJEHTY (T€CThl IO MaTeMaTHKe
online)

11.http://www mathtest.ru MaTemaTuka B IIKOJI€: KOHCYJIbTAlIHOHHBIN LIEHTP.

12.http://school.msu.ru Maremaruka. lllkona. byaymiee. Caiit yuurens marematuku A.B. [lleBkun
13.ttp://www.exponenta.ru [Toptan Allmath.ru — Bcst MaTemaTnka B 0THOM MecTe
14.http://www.allmath.ru [Ipuknannas maTemMaTuke: CipaBOYHUK MaTeMaTHUECKUX (OpMYyI, IPUMEPHI U
3aJ]auyl C pelICHUSAMU

15.http://www.pm298.ru [Ipoext KidMath.ru — JleTckas maremarnka

16.http://www kidmath.ru Caiit snementapnoit Mmatemaruku mutpus ['ymumHa
17.http://www.mathnet.spb.ru Yuumcs no bammakoBy — Maremartuka B 1IKose
18.http://www.bashmakov.ruOnumnuazsl 1 KOHKYpCHI 110 MaTeMaTHKe ISl IIKOJBHUKOB Beepoccuiickas
OJIMMITHAJIa IKOJILHUKOB TI0 MAaTEMaTHKE

19.http://math.rusolymp.ru 3aga4auk AJs MOATOTOBKH K OJIMMITHAAM 110 MaTeMaTHKe
20.http://tasks.ceemat.ru 3anumaTenpbHas MaTemMaruka — OJUMINAABI, UTPbI, KOHKYPCHI 110 MaTeMaTHKe
JUIS IIKOJIBHUKOB

21.http://www.math-on-line.com MaTeMaTH4ecKre OTUMITHAIBI JJIS IIIKOJIbHIUKOB
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4. KOHTPOJIb 1 OLIEHKA PE3YJbTATOB OCBOEHUS YYEBHOM JUCIUILIMHBI

«MATEMATUKA».

4.1. ®opMbI U MeTOAbI KOHTPOJISI M OLIEHKH Pe3yJIbTATOB 00yUeHH s
KoHTpo.1b M o1leHKa pe3ynbTaToB OCBOCHUS YU4EOHOM TUCLMIUIMHBI OCYIIECTBIISIETCS IPENoJaBaTelieM B
IIPOLIECCE TMPOBEACHUS NMPAKTUYECKUX 3aHATUM, TECTUPOBAHMS, a TAK)KE BBIIOJHEHHUS OOYy4YarOIIMMUCS
MH/MBUYaJIbHBIX 331aHUH, IPOEKTOB, UCCIICIOBaHUM.

Buabl KOHTPOJISA: TEKYIUMid, IPOMEKYTOUYHbIH, HTOTOBbIH

Pe3ynbTaThl
oOyueHus

OCHOBHBIE ITOKa3aTeIn OIICHKHU pE3yJibTaTa

@DopMBbI U METOIBI KOHTPOJIS U
OIICHKU PE3YJIbTATOB 00yUYCHUS

JInyHOCTHEIE
pe3yabTaThl

VYmeer:

- TOTOBHOCTh MU CIOCOOHOCTH K OOpa30oBaHHIO, B TOM
qrclie caMoo0pa30BaHUI0, HA MPOTSKEHUH BCEU JKU3HM;
CO3HATEJIbHOE OTHOIIIEHUE K HENPEPHIBHOMY
00pa3oBaHUIO KaK YCIIOBHIO YCIIEITHOM
poQeCCHOHAIBHON U 0OIIECTBEHHOM JESTEIHHOCTH,
—TOTOBHOCTb U CIIOCOOHOCTH K CaMOCTOSTEIbHON
TBOPYECKON U OTBETCTBEHHOMU JIEATEIIbHOCTH;
—TOTOBHOCTh K KOJUIEKTUBHOHN paboTe, COTPYJHUYECTBY
CO CBEpCTHHKaMH B 00pa30BaTeNbHOM, OOIIECTBEHHO
MOJIE3HOHM, Yy4eOHO-UCCIIeIOBaTeNIbCKON, MPOEKTHOU U
JIPYruX BUAAX JEATEIbHOCTH;

—OTHOILIEHUE K MPO(ecCHOHANBHON NEATEIbHOCTH Kak
BO3MOXKHOCTH  y4acTHsi B PCIIEHWU  JIMYHBIX,
OOIIECTBEHHBIX, roCy/1IapCTBEHHBIX,
001IeHaIIMOHATIFHBIX MTPO0JIEM;

3Haer:

-chOpMHUPOBAHHOCTH TPEACTABICHUN O MaTeMaTUKE KaK
YHHUBEpPCATHLHOM SI3bIKE HayKH, CpEICTBE
MOJICIUPOBAHUS SBJICHUM W TIPOILIECCOB, UICAX W
METOJIaX MaTeMaTHKH;

—TIOHMMaHUE 3HAYMMOCTH MaTEeMaTUKH JJII Hay4IHO-
TEXHUYECKOTO Iporpecca,

-c)OPMHPOBAHHOCTh OTHOIIEHUS K MaTeMaTHKE Kak K
yacTu 0OIIeYeIOBeUeCKON KyIbTyphl uepe3 3HaKOMCTBO
C UCTOpUEH pa3BUTHUS MATEMATHKH, SBOJIOLHUEH
MaTeMaTHYECKUX HICH;

—pa3BUTHE JIOTUYECKOTO MBITIICHHUS],
MPOCTPAHCTBEHHOTO BOOOPaKEHUs, aIrOPUTMUYECKOU
KYJIBTYPbl, KPUTHYHOCTH MBINUICHHS Ha ypPOBHE,
HE00X0IMMOM s Oynymeidl  mpodeccrnoHaabHOR
NeATeTbHOCTH, JJIS TPOJOJDKEHUS O0pa3oBaHUS |
camMo00pazoBaHus;

—OBJIaJIeHNE MAaTEMaTUYCCKUMH 3HAHUSIMHU M YMEHUSMH,
HEOOXOTUMBIMU TOBCEAHEBHOW JKU3HHU, IJII OCBOCHHUS
CMEXHBIX  ©CTeCTBEHHOHAYYHBIX  JUCIUIUIMH |
JTUCITUILIAH TPO(EeCCHOHATBFHOTO UK, [T TIOTYYSHHS
o0Opa3oBaHus B 001acTAX, HE TPeOYIOMIUX YriIyOJIeHHON
MaTeMaTUYECKON NOATOTOBKHU.

dukcupoBaHHe  PE3yNHTATOB
HaOIr01eHN I 3a
JEATEILHOCTBIO  00yJaroIuXxcst
B MpPOIIECCE OCBOEHUS Y4eOHOM
JMCIUTLITHHBL.

Meranpeamer
HBIC
pe3yIbTaThI

VYwmeer:
—YMGHI/IG CaMOCTOATCIILHO OHpGI[eJIHTB eiaun
NEITENLHOCTH W COCTABISITh IUIAHBI AESITEIHLHOCTH,

[IpakTuueckue, rpapudeckre
paboThl, MOJICIMPOBAHHE.
IIpoBepka pe3ynbTaToB
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CaMOCTOSITENIbBHO OCYIIECTBIISITh, KOHTPOJIUPOBATh W
KOPPEKTUPOBAaTh  JIEATEILHOCTh; HCIOJB30BaTh BCE
BO3MOYKHBIE PECypChl Jis JOCTUXKEHUS MOCTABICHHBIX
nesjaell M peanu3aluy IJIaHOB JIEATEIbHOCTH; BBHIOMPATH
YCHEIIHbIE CTPATErnH B PA3JIMUHBIX CUTYAIUsIX;

—YMEHHE MPOAYKTUBHO OOIIATHCS M B3aMMOICHCTBOBATH
B TMPOIECCE COBMECTHOW JI€ATEIIbHOCTH, YYUTHIBATH

NO3UIMM  JPYrHUX  YYaCTHUKOB  JICATEIbHOCTH,
a¢heKkTUBHO pa3penarh KOH()IUKTHI,

—BJaJCHAE HaBBIKAMHU  [O3HABATEJIbHOH, yd4eOHO-
UCCIICIOBATCILCKOW M NMPOEKTHOW  JCSTEIbHOCTH,
HaBbIKAMH pa3pelieHus mpolieM; CrnocoOHOCTh |
FOTOBHOCTh K CaMOCTOSITEIIbHOMY TIOMCKY METO/I0B
pelieHus]  NpaKTHYECKMX  3a7a4,  MPUMEHCHHUIO
pa3InYHBIX METOOB IIO3HAHUS;

—TOTOBHOCTh M CIOCOOHOCTH K CaMOCTOSTEIBLHOMN
UH(POPMAIMOHHO-TT03HABATEIHbHOM NCSITeIBHOCTH,

BKJIIOYass yMEHUE OPHUEHTUPOBATbCA B  PA3IUYHBIX
UCTOYHUKAX HMH(OpMAIK, KPUTHYECKH OICHUBATH M
UHTEPHPETUPOBATh HMH(POPMALMIO, TOJIY4aeMyl U3
Pa3IUYHbIX HCTOYHUKOB;

—BJIaJICHUE S3BIKOBBIMU CpPEACTBAMHU: YMEHHE SICHO,
JOTUYHO U TOYHO M3JaraTh CBOIO TOYKY 3pEHUS,
UCIIOJIb30BAaTh a/IeKBAaTHBIE SI3bIKOBBIE CPEICTBA;
—BIIaJICHUE HABBIKAMH ITO3HABATEIBHON pediexcuu Kak
OCO3HAHMsI, COBEpILIAEMbIX JACHCTBUI U MBICIUTEIbHBIX
IIPOLIECCOB, HUX pe3yJbTaTOB M OCHOBAHUN, TI'pPaHMIL
CBOECTO 3HaHUS M HE3HAHHS, HOBBIX I103HABATEIIBbHBIX
3a/1a4 U CPeJICTB ISl MX JOCTUKECHHUS;
—LEJIEYyCTPEMIIEHHOCTh B IIOMCKaX M NPUHATHHU
pelieHnii, cooOpa3uTEeIbHOCTh U UHTYUIUS, Pa3BUTOCTh
IPOCTPAHCTBEHHBIX  IPEJICTABICHHUH;  CIIOCOOHOCTH
BOCIPUHUMATh KPacoTy U TApMOHMIO MHPA;

3Haer:

-3HaYeHHE MaTeMaTU4YeCKON HayKu JJIs pelleHus 3a/ad,
BO3HUKAIOIIKX B TEOPUHU U NPAKTUKE; IIUPOTY U B TO XK€
BpEMsI OIpPaHUYEHHOCTh MPUMEHEHUS MaTeMaTUYeCKUX
METOJOB K aHaJIM3y M HCCIEIO0BAaHUIO IPOLECCOB U
SBJIEHUH B IPUPOJIE U OOIIECTBE;

-3HAYEHHE MPAKTUKHM M BOIPOCOB, BO3HUKAIOIIMX B
camMoil Mmartematuke JUisi (OPMHpPOBAHHUS U Pa3BUTHS
MaTeMaTHYECKOW HAayKH; MCTOPHUIO PA3BUTHUS TOHSATHUS

4HCIIa, CO3/IaHHUS MaTeMaTH4ECKOIr0 aHaJn3a,
BO3HUKHOBEHHUS U Pa3BUTHUS T€OMETPUU;
-YHHUBEPCATbHBIN XapakTep 3aKOHOB JIOTUKH

MaTEeMAaTHYECKUX PACCYXKACHUM, X MPUMEHUMOCTH BO
BCEX 00JIACTSIX YEIIOBEUCCKOM JEATCIIEHOCTH,
-BEPOSITHOCTHBIM ~ XapakTep Ppa3lIuYHBIX
OKPYKArOIIEer0 MHUpa.

MMpoLIeCCoOB

BBIIIOJIHEHUSI CAaMOCTOSITEILHOU
paboTtel  oOOydJarOmmMxcsi B
COOTBETCTBUU C TEMATUKOU
WH/IMBUIYAIbHBIX TIPOCKTOB;
3amuTa pedeparos,
WH/IMBUYAJIbHBIX TIPOCKTOB.

Hab6mronenue; aHaJIn3;
UHTEPIpETALUsS  PE3yJIbTaTOB
HAOJIIOIeHUH 3a

NEeSTENIbHOCThIO  00YJaroIIUXCsl
B TIpoIlecCe OCBOEHUS paboueit
POrpaMMBI yueOHOI
JUCITUTUIAHBI.

[IpenmerHsbie
pe3yJIbTaThI

YMmeer:

-BJIQJICHUE METOJIaMU JIOKa3aTeIbCTB W aJTOPUTMOB
pemeHmI, YMCHI/IG nux HpI/IMeHHTB, HpOBOI[I/ITB
JIOKa3aTeJIbHBIC PACCYKIECHHUS B X0/ PEIICHUS 3a]1a4;
—BJIAACHUC CTaHI[apTHI:IMI/I HpI/IeMaMI/I peH_IeHI/ISI
palMOHANBHBIX WM HPPAIMOHATBHBIX, MMOKA3aTEIbHBIX,

Texymui KOHTPOIIb:
YCTHBIM M MUCBMEHHBIN OIPOC;

IIPAKTHYECKHE paboTHI,
KOHTPOJIbHBIE ~ paboOThl  TO
TeMawm, TECTUPOBaHUE,
HaOJII0IeHUE; aHaans;
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CTENEHHbIX, TPUTOHOMETPUYECKUX  YypaBHEHHU U
HEPAaBEHCTB, HUX CHCTEM; HCIOJIb30BaHUE TOTOBBIX
KOMITBIOTEPHBIX MPOrpamMM, B TOM YHUCJE ISl TOHUCKa
MyTU pEelIeHUs U WUIIOCTPALUU pPEelIeHUs YpaBHEHUH U
HEPaBEHCTB;

3Haer:

-C)OPMUPOBAHHOCTH MPEACTABICHUI O MaTeMaTHUKE KaK
4acTM MHPOBOM KYyJIbTYphl M MECT€ MAaTeMaTUKU B
COBPEMEHHON  IUBUJIM3ALMM, CIIOCO0aX  OMUCAHUSA
SBJICHUH pealbHOr0 MUpa Ha MAaTEMAaTUYECKOM SI3BIKE;
-c)OPMUPOBAHHOCTH MPEACTABICHUI O MATEMATUUECKUX
MOHATHUSIX KaK BaKHEHIIMX MaTeMaTHYEeCKHX MOJEISX,
MO3BOJISIIOIIUX OMKUCHIBATH U M3y4YaTh Pa3HbIE MPOIECCHI
u SIBIICHUS; MOHMMAaHUE BO3MOXKHOCTH
AKCOMAaTUYECKOr0  TOCTPOCHUSI  MaTeMaTHYeCKHUX
TEOpHI;

-COPMUPOBAHHOCTh TPEACTABICHUH 00 OCHOBHBIX
MOHATHUSIX MAaTeMaTH4YeCKOro aHalIMu3a U UX CBOMCTBAX,
BIIQJICHUE YMEHHEM  XapaKTepu30BaTh  IIOBEJICHHE
GyHKIMI, HCMONB30BaHUE TMOJIYYCHHBIX 3HAHUN Ui
ONMCAHUS U aHAIN3a PCATbHBIX 3aBUCUMOCTEH.

UHTEpIpeTalus  pe3yJbTaToB
HAOJIFOIEHUHA 3a
JeSITebHOCTBIO  00yJaroIuXcs
B TIpoIlecce OCBOCHHMS paboueii
IPOrpPaMMBI yueOHO
JMCIUTTIHHBL.

[TpoMexyTouHast aTTECTALU:
3aueT, qud. 3a4eT, IK3aMeH.
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