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I. AHHOTALIUA

1. Heap 1 3a1a4M TUCHUILITAHBI

[lenaMu OCBOEHHSI IUCUUIUIMHBI «MeToauKa MpenojaBaHusl MaTEeMaTHUKN
ABJISIOTCS. (POPMUPOBAHUE KPUTUYECKOTO MBIIUICHUS U Pa3BUTHUE Y CTYACHTOB
MPOYHOr0 HMHTEpeca K MpobjieMaM TEOpUU U METOJUKH MpernojaBaHusl MaTeMaTHKH,
MMOHMMAHUSI HEUCUEPIIAEMOCTH U IMAJICKTUYHOCTH €€ 3a/1a4; OCBOCHHE TEOPETUUECKUX
OCHOB 00y4Y€HHUsI MaTeMaTHUKE; 03HAKOMJICHUE C HOBBIMU TEXHOJIOTUSIMU OOyUEHHSI.

3amayaMu OCBOEHUS JTMCUMILUIMHBI SBJSIIOTCS OBJAJIEHUE MPOGECcCHOHAIbHBIMU
KauecTBaMM IIperojaBareiis MaTeéMaTUKH, B TOM YHCIIE: MPUEMaMHU JIMYHOCTHO-
OPUEHTHUPOBAaHHOTO OOYYEeHHS Ha pa3IUYHBIX OJTamax oOOydYeHHs MaTeMaTHKe,
MCCJIEIOBATeIbCKUMU HaBbIKaMU B pPabOTE 1O AaKTUBU3AIMH IM03HABATEIIHLHOTO
nopolecca; OCBOGHHE METOJOB W KPUTEPUEB MPOBEICHUS METOJUYECKUX U
AKCHEPTHBIX PadOT B 00JACTH MATEMATHKH.

2. MecTo nucuuIuiaHbl B cTpykrype OOII

OTHOCHUTCS K JUCHUIUIMHAM YacTH MPOTPAMMBI MarucTpaTypsbl, GopMupyemoi
yYaCTHUKaMHU 00pa3oBaTeNibHbIX oTHOWIEHUN. M3yvaercs ctynentamu Ha 1 kypce (1-2
cemectpsl). JucuuminHa «MeTonuKa mpenojaBaHUs MaTeMaTHUKW» (QOPMHUPYET
npodeccuoHanpHble KoMmmeTeHUuu. OHa HMMEET JIOTUYECKHE U COAepKaTelbHO-
METOJUYECKHUE B3aUMOCBSI3U co cieayromuM qucuuiinaamu OOIL: «MexkyapTypHas
KOMMYHMKallMsl B MaTeMaTHYECKHX HccaeAoBaHusAx»; «HaydHo-merogmueckuii
cemMuHapy. M3ydeHue IUCHUIUIMHBI HEOOXOJMMO Kak MpeAllecTBYIOIee s
MPOJOJKEHNS OCBOEHUS KypcoB: «COBpEMEHHbIE METOJMWKH MpEernofaBaHUs
MareMaTtukn», «COBpeMEHHbIE METOJUKH MPEroJaBaHus HHPOPMATUKN», a TaKKe
POXOXKIAEHUS MPOU3BOJICTBEHHON MPAKTUKH.

3. O0beM AMCUMILUIMHBI: 7 3a4CTHBIX €AUHUI, 252 akaJeMHYECKHX 4daca, B TOM
Yyucie: KOHTaKTHAsl ayIuTOpHas padoTa: jJekiuu 34 yaca, nmpakTUYECKHue 3aHsaTus 34
gaca, B T.4. IIpaKTHU4YecKas moAroroBka — 0 yacos; caMocrositenpHas padora: 184 gaca, B
TOM YHUCJI€ KOHTPOJIb 27 4acoB.



4. Ilnanupyemblie pe3yJbTaTbl 00y4eHNs M0 JUCHUILINHE, COOTHECEHHBIE €
IVIAHMPYEMBbIMHU Pe3yJIbTATAMH OCBOEHHS1 00Pa30BaTeIbHOM MPOrPaMMbl

[Tnanupyemsble pe3ynbTaThl
OCBOGHU 0BpA30BATETBHOI! [Inanupyemeple pe3yabTaThl 00yYeHUs 0
JUCLUIUINHE
nporpammsl (hopMupyeMbie
KOMIIETEHIIWH )
YK-3. VYK-3.1. BoipabatbiBaeT cTpaTeruo KOMaHIHOM
Cnocoben opranu3oBaTh U paboThI M HA €€ OCHOBE OPraHU3yeT OTOOp WICHOB
PYKOBOJUTH paboTOM KOMAaH/IbI JIJIsl JOCTUKEHUS TOCTaBICHHON LIETH.
KOMaH/ 1bl, BEIpaOaThIBast VYK-3.2. Opranusyer u KOppeKTupyeT padboTty
KOMaHJIHYIO CTPATETHIO JIJIs KOMAaH/Ibl, B T.4. HA OCHOBE KOJUIETHAIbHBIX
JOCTHYKEHUS IOCTABICHHON pELICHUMN.
LETIN. VYK-3.3. Pazpemiaer kKOHOIUKTH U TPOTUBOPEUUS
IpU JIeJIOBOM OOILIEHUHU Ha OCHOBE yueTa
MHTEPECOB BCEX CTOPOH; CO37aeT pabouyio
atMocdepy, TO3UTHUBHBIA IMOLMOHATBHBIN KIUMAT
B KOMaH/I€.
VYK-3.4. Opranusyer (npeajiaraer miaH) 00yueHue
YJICHOB KOMAaHJIbl M OOCY>K/IEHUE PE3YJIbTATOB
paboThl, B T.4. B paMKax JUCKYCCHH C
PUBJICUCHUEM ONIIOHEHTOB.
VYK-3.5. Jlenerupyet NOJHOMOYHMS YIECHAM
KOMaH/Ibl U pacipeessieT NOpyYeHHs, 1aeT
0o0OpaTHyIO CBSA3b 110 pe3yjIbTaTaM, IPUHUMAET
OTBETCTBEHHOCTD 3a 00LIUHI pe3yibTar.
YK-6. VYK-6.1. OueHuBaeT cBOU pecypchl U UX MPEIEIbI
Cnoco0eH onpenensiTe u (JINYHOCTHBIE, CUTYaTUBHbBIE, BDEMEHHBIE),
peain30BaTh IPHUOPUTETHI LEJIeCO00pa3HO UX UCIOJIB3YET.
coOctBeHHOU nesTenbHocTH U | YK-6.2. Onpenensier oOpazoBaTeinbHbIE
CHoCOOBI ee NOTPEOHOCTH U CIIOCOOBI COBEPILICHCTBOBAHMUS
COBEPILIEHCTBOBAHMS Ha cOOCTBEHHOH (B T.4. MPOPECCHOHATILHON)
OCHOBE CAMOOIIEHKHU. JESTENHbHOCTA Ha OCHOBE CAMOOIEHKH.
YK-6.3. BeiOupaeT u peain3yeT ¢ UCIOIb30BaHUEM
MHCTPYMEHTOB HEIIPEPHIBHOT'O 00pa30BaHUs
BO3MOKHOCTH Pa3BUTHUS IPO(HECCHOHATIBHBIX
KOMITETEHLIUH U COLIMAJIbHBIX HABBIKOB.
YK-6.4. BricTpanBaet ruOKyro
po(eCCUOHATIBHYIO TPACKTOPHIO, C YIETOM
HAKOTJIEHHOTO OMbITa PO(eCCHOHATBHON
NEeSATENbHOCTH, JUHAMUYHO U3MEHSIOLUXCS
TpeOOBaHMI1 pPbIHKA TPY/Ja U CTPATErUH JIMYHOTO
pa3BUTHSIL.
IIK-1. [IK-1.1. I[IpuMeHsieT COBpEMEHHBIE
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Cnioco6eH mmaHupoBaTh U
OCYIIECTBIISATh
MIE1arOTUYECKYIO
JESITENLHOCTD C yUYEeTOM
cnenu@UKU IpeIMEeTHON
obJsiactu B 00pa3oBaTeIbHbIX
OpraHH3aIHsIX.

eAarornyecKue TEXHOJIOTUU JJIs MOATOTOBKU U
POBEJCHHS YUEOHBIX 3aHATHH.

[1K-1.2. Ucnions3yet 3¢ hekTuBHBIC
KOMMYHUKATHUBHbIE HHCTPYMEHTBI JUIsl PACKPBITHS
cnenupUKy yueOHOro MaTepuarna.

IIK-1.3. OcymiecTBisieT 00paTHYIO CBsI3b €
ayJIUTOpHUEN JJIs OnpeieNieHUs: YPOBHS MOATOTOBKHU
00yJarommxcs.

ITIK-2. CniocobeH npemnoiaBaTh
bu3HKO-MaTeMaTHUYECKHE

JTUCHIUTUIMHBI 1 HHPOPMATUKY
B c(pepe ob1iero oopazoBanHus,
cpeaHero mpoheCcCHOHAIBHOTO

[T1K-2.1. Pa3pabarsiBaeT yueOHbIE paboune
IPOrPaMMBbI 10 MPETOJaBAEMbIM JUCIIUILUINHAM B
COOTBETCTBHUH C aKTyaIU3UPOBAHHBIMU
o0pa3oBaTeIbHBIMU CTaHAAPTAMH.

[IK-2.2. Ucnonb3yeT COBPEMEHHBIE 3JIEKTPOHHBIE

oOpa3oBaHUs, OuOIMOTEUHBIE CUCTEMBI LTSI noaoopa
JIOTIOJTHATETBHOTO JUTEPaTypBhl.

00pa3oBaHUsl, BHICIIIETO

00pa3oBaHus.

5. ®opma NPpOMEKYTOYHOU ATTECTALMH M CEMECTP MPOXO0KIACHMSA :

3auer (1 cemectp), sxK3aMeH (2 cemecTp).

6. SA3bIK NpenogaBaHust PyCCKUML.

II. Conep:kaHue TMCHUILINHBI, CTPYKTYPHPOBAHHOE MO TeMaM (pa3aesiaM) C
YKa3aHHEeM OTBEJACHHOI0 HA HUX KOJHYECTBA AKAAEMHYECKMX YaCOB M BU/I0B

YUeOHBbIX 3aHATHH




Yacts 1

VYyeOHas mporpamMmma —
HaMEHOBaHUE
pasziesnoB U TeM

Bcero
(dac.)

KonrakTHas pabora (Jac.)

Jlexun

[IpakTrueckue 3aHATUA

BCETO B T.Y.
paKTUYeCKas

IIoAr0OTOBKA

CamocrosiTen
bHast pa0oTa,
B TOM YHUCJIE
KoHnTtpons
(dac.)

1. ITpeamer Teopun u
METOANKHA O0yUeHHS
MaTeMaTHKe.
AKTyasbHbIE
poOJIEMBI METOIUKU

0 0
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2. Ucrtopus pa3Butus
MaTeMaTHYECKOTO
obpazoBanus B Poccun

3. llenu u 3agauu
00yUYeHHSI MaTEMaTHKE
B koiie. Comepxanue
MaTeMaTHYECKOTO
00pa3oBaHMs

4. O6pazoBaTenbHbIN
CTaHJIapT CPEIAHETO
o01iero oOpazoBaHus
110 MAaTEeMaTHKE

5. Metoauka
dbopmMupoBaHUs
MaTeMaTHYCCKHUX
MMOHSATUH

6. MeToanka
o0y4eHust
MaTEMaTHIECKUM
JIOKa3aTeIbCTBAM.
Pazauunbie MeTOBI
JIOKa3aTeJIbCTB

7. Metonuka
00yUYeHHS PEIICHHIO
MaTeMaTHYEeCKHX
3aja4. Pa3anuHbie
METOJIbI PEIICHUS
3ajau

8. Meronuka
(dbopMupoBaHus
MaTeMaTHYEeCKUX
YMEHUU




9. Metonbl oOy4eHus
MaTEMaTHKE

10. Ypok marematuku,
€ro 0COOCHHOCTH.
Pazanunbie BUABI
YPOKOB MaTEMATHKH

11. uddepenumamnms
MaTEeMaTHYECKOTO
oOpa3oBaHUs.
YpoBHEBas 1
npodubHas

muddepeHIanum

12. Pa3Butue
YHCIOBOM JUHUH B
IIKOJILHOM Kypce
MaTEeMaTHUKH.
MeTtoaunka u3ydeHus
JIEUCTBUU C
palMoHaJIbHBIMHU
yucJIaMHu

13. Ilousarue
TOXaAeCcTBA. MeToinka
00yueHus
TOKIECTBEHHBIM
npeoOpa3zoBaHUSIM
anreOpanvecKux
BBIPAKCHUU

14. Tlonsitue
byHkuuu. Metonuka
U3y4YeHUs QyHKIHHI
3JIEMEHTapHBIMU
MeTOJaMHt B 9-1ieTHei
IKoJie (Ha mpuMepe
JTUHEWHOHN (YHKINH,
oOpatHoOM
MPONOPIUOHATIEHOCTH
Y KBaJpPaTUIHOU

(YHKITUH)

15. Ilonsarue
ypaBHeHUs. MeTonka
0Oy4eHHsI pEHICHUTO
YPaBHECHUI




16. MeTonuka
MIPOBEJICHUS MEPBBIX
YPOKOB Ir€OMETPHHU.
AKCHOMBI
IJIAHUMETPUHU

17. Metoanka
00yYEeHHUsI PEIICHUIO
r€OMETPUYECKHUX
3aJ1a4 Ha BBIYMCIICHUE,
Ha JI0Ka3aTeJlbCTBO, HA
IOCTPOCHHUE

18. IlonsTne
paBEHCTBA
T€OMETPUUYECKUX
¢uryp. Meroauka
W3YYCHUS] IPU3HAKOB
paBeHCTBa
TPEYTOJIBLHUKOB

19. ITousTe momooOus
reOMETPUYECKUX
buryp. Meronuka
W3YUYCHHS TIPU3HAKOB
Ioa00us
TPEYTOJIbHUKOB.
Mertpuueckune
COOTHOIIICHHS B
TPEYTOJbHHUKE

20. MeTonuka
WU3Yy4CHHUS
MOKa3aTeJIbHOU

byHKITUT

21. Meronuka
U3YyUYCHUS
JorapupMUIECKOM
G yHKIMH

22. Meronuka
W3y4EeHUS
TPUTOHOMETPUUECKHUX

byHKIMH

nUTOro

122

17

17 0

88

Yacte 2

Bcero
(dac.)

KonTakTHas pabora (4ac.)

Jlexun

HpaKTI/I"ICCKI/Ie 3aHATUA

CamocTrosTen
bHasl padoTa,




YyeOnast mporpamma —
HAaUMEHOBAHUE
pas3zaenoB U TeM

BCCTO

B T.4.
IMPpaKTHYCCKaA
IIoAr0OTOBKA

B TOM YHUCJIE
KonTpoiib
(dac.)

1. MeTonuka
00y4eHUs PEIICHUIO
TPUTOHOMETPHIECKUX
, TOKa3aTeIbHBIX U
JorapuPpMUISCKUX
YpaBHEHUI

2. Meronuka
BBEICHUS MOHATHUSI
IIPOU3BOIHOM.
Paznuynnie
WHTEPIpETALUU
MOHSITUS TPOU3BOJHOM

3. Meronuka
U3Yy4YEHUS
MPUIOKEHUN
IPOU3BOAHOM (K
IPUOIM>KEHHBIM
BBIYUCIICHUSM, K
PEIICHUIO
TCOMETPUIECKUX U
bU3HYEeCKUX 3a/1a4)

4. MeToaunka
W3YYCHUS TOHATUS
epBOOOPa3HOM.
Pazanunbie moaxoasl K
BBCICHUIO ITOHATHUS
HMHTETpasa

5. Metoauueckue
0COOCHHOCTH
00yueHus
CTEPEOMETPHH.
AKCHOMBI
CTEPEOMETPUH

6. Metonuka
U3y4EeHUS
reOMETPUYECKUX
BEJIMYUH (JIJTMHA
OTpe3Ka, oAb U
00beM GUryphl U T.11.)




7. MeToauka
U3y4YEHHUS
NapajieIbHOCTH Ha
IUIOCKOCTH U B
POCTPAHCTBE

8. MeTonnka
U3Yy4CHUS
NEePICHANKYISIPHOCTH
B IIPOCTPAHCTBE.

9. MeToauka
U3YUYCHHS
MHOT'OTPaHHHUKOB

10. Meronuka
W3y4YEHVs1 IOBEPXHOCTEN
W TEJ1 BPALLICHHST

11. Meronuka
U3YUYCHHS
rCOMETPUICCKUX
npeoOpazoBaHUI

12. MeToanka
03HAKOMJICHUS C
OCHOBAMH CTOXACTHKH
B OCHOBHOM IIKOJIE

13. Metonuka
U3YUYCHUS
KOMOMHATOPUKH B
CpEIHEN IIKOJIE

14 Metonuka
W3y4EeHUs OCHOB
TEOPUU BEPOSITHOCTEM.
O3HaKOMIJICHHE C
dJIEMEHTAMH
CTaTHCTUKU B CPEIHEN
IIKOJIC.

15. Uctopus
CTaHOBJICHHSI
podUILHOMN
muddepeHan B
Poccuu u 3a pybdexom

16. CoBpemeHHas
KOHTICTIITUS
npouIbHON
nuddheperimanu




17. Meronuka
U3YYCHUS
AJIEMEHTAPHBIX
dbyHKIMI B Ki1accax
pa3HbIX mpoduiieit

18. MeTonuka
U3YYCHHS OCHOB
MaTEMaTUYECKOTO
aHajiu3a B
npoHIIBHBIX KJ1accax

19. Ocobennoctu
METOJIMKHU U3YICHUS
CTEPEOMETPHH C
YYaIAMUCH,
00yYarOIUMUCS 110
CTaHIAPTy
MaTEMaTHIECKOTO
o0pa3oBaHus Ha
0a30BOM H
pohUIHLHOM YPOBHSIX

20. IToaroroBka x
UTOTOBOU aTTecTalliu
yqalmxcs

PO HIBHBIX KJIACCOB

UTOI'O

130

17 17

HUTOI'O IIO KYPCY

252

34 34

0 184

III. O6paSOBaT€J'IBHLIe TCXHOJIOTUH

VYuebHas nporpamma —
HAaUMEHOBAHUE Pa3/IeOB
U TEM

Bun 3anstus

OO0pazoBaTeNibHbIE TEXHOJIOTUH

Yacte 1
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1. IIpenmer Teopuu u Jlekumst TpanuoHHast JEKIUs
METOJIUKH 00yUeHUs

MaTeMaTHKe.

AKTyalibHbIE TPOOJIEMBI

METOAUKHU

2. crtopus pa3Butus [IpakTnueckoe Mo3srosou wrypm
MaTeMaTHYECKOro 3aHSITHE

obpazoBanus B Poccun

3. lenu u 3agauu Jlexuus TpanuuuoHHast JEKIUs
00ydJeHHsT MaTEMaTHKE B

mkosie. Conmeprxkanue

MaTEeMaTHYECKOr0o

00pa3oBaHMs

4. O0Opa3oBarTeIbHbIM Jlexuus. TpaguuuoHHas JeKIus.
CTaHIAPT CPEAHETO [IpakTrueckoe I'pynnoBoe pemienue 3amayq
o0111ero oOpa3oBaHus MO | 3aHITHE

MaTeMaTHUKE

5. Metoauka Jlexnusa AKTHUBHOE CITyIIIaHUE
dbopmupoBaHUs

MaTeMaTHYECKUX

TTOHSATHM

6. Metonuka oOyuenust | Jlekuus. TpagunmoHHas JeKIus.
MaTEMaTHYECKUM [IpakTrueckoe ['pynnoBoe pemienue 3amau
JI0Ka3aTeJIbCTBAM. 3aHSITHE

Pa3zauunbie MeTOBI

JI0Ka3aTeIbCTB

7. MeToauka oOy4deHuUsI Jlexus. TpanuuuoHHas JeKus.
pEIICHUIO [IpakTuueckoe I'pynnoBoe penienue 3aaay
MaTEeMaTUYECKUX 3a/a4. | 3aHSITHUE

Paznnunbie MeTOIbI

peneHus 3aaa4

8. Meronuka Jlexuus. TpagunmoHHas JeKIus.
dbopmupoBaHus [IpakTrueckoe I'pynnoBoe penrenue 3amayq
MAaTEMATHYECKUX YMEHUM | 3aHSITHE

9. Metoasl oOy4eHus Jlexusa AKTHUBHOE CITyIIIaHUE
MaTeMaTHUKE

10. Ypok mMatemaTuku, Jlexuus. TpanuuuoHHas JeKus.
€ro 0COOEHHOCTH. [IpakTrueckoe I'pynnoBoe peurenue 3anau
PaznuuHbie BB YPOKOB | 3aHATHE

MaTCMAaTHUKN
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11. Iuddepenmmarus Jleknusi. TpaaumoHHas JEKIusI.
MAaTeMaTH4YECKOTrO [IpakTrueckoe I'pynnoBoe pemrenue 3amau
oOpa3oBaHus. YpOBHEBas | 3aHITHE

U npoduibHas

nuddepennuanuu

12. Pa3Butue uucnoBoit | Jlekmus. AKTHUBHOE CIIyLIaHHE.
JIMHWUY B LIKOJIBHOM [IpakTueckoe ['pynmoBoe peuienue 3anau
Kypce MaTEMaTHKHU. 3aHATHE

Meroarka n3ydeHus

JEUCTBUH C

palMOHAIBHBIMU

YuCIaMu

13. Ilonsitne Toxxaectea. | Jlekus. AKTHBHOE CITyLIaHHE.
Metoauka oOy4yeHus [IpakTrueckoe ['pynnoBoe pemienue 3amayq
TOXJICCTBCHHBIM 3aHATHE

npeodpa3zoBaHUsIM

anreOpandecKux

BBIPAKCHUN

14. [TonsiTue GpyHKIUY. Jlexnus. TpanuuuoHHas JeKIus.
MeToauka u3yyeHus [IpakTrueckoe I'pynnoBoe peurenue 3anau
byHKIUH 3aHATHE

AJIEMEHTAPHBIMU

MeTOJaMHU B 9-1ieTHel

nIkoJse (Ha mpuMepe

JUHERHON QyHKIMH,

oOpatHoM

MPONOPIHUOHAIBHOCTH U

KBaJPATUYHOU (PYHKIIMH)

15. Ilonsitue ypaBHenus. | JIekuusi. TpanuuuoHHas JeKIus.
Meronuka oOy4deHus [IpakTnueckoe ['pynmnoBoe pemienue 3aga4
PELICHUIO YPaBHEHUU 3aHATUE

16. Metonuka Jlextust. TpanuuuoHHast JEKIus.
MPOBEJICHUS IEPBBIX [IpakTueckoe I'pynnoBoe pemenue 3amau
YPOKOB F'€OMETPUHU. 3aHATHE

AKCHOMBI TUITAHUMETPUU

17. Metoauka ooyuenus | Jlekuus. TpaguuroHHas JIEKIHSL.
pELIEHUIO [IpakTuueckoe I'pynnoBoe pemnienne 3amayu
F€OMETPUUECKUX 3aJlady | 3aHATHE

Ha BBIYHUCJICHUC, HA
JOKa3aTCJIbCTBO, HA
ITOCTPOCHHUC
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18. TlonsiTue paBeHcTBa
T€OMETPUIECKUX UTYP.
Metoauka n3ydeHus
MPU3HAKOB PaBEHCTBA
TPEYTOJbHUKOB

[IpakTrueckoe
3aHATHE

Mo3srosou wrypm

19. ITouarue nomoOus
reoMeTpUYeCcKux puryp.
MeToaunka u3ydeHus
MIPU3HAKOB T0100US
TPEYroJIbHUKOB.
Metpuyeckue
COOTHOIIICHUS B
TPEYrOJIbHUKE

Jlexuus

AKTHUBHOE CITyIIIaHUE

20. MeTonvka U3y4eHHUs
IIOKa3aTeIbHOU
GbyHKIUH

[IpakTnueckoe
3aHATHE

I'pynmoBoe pemenne 3ana4

21. Meroauka u3y4eHus
JorapupMuUIecKoin
byHKIUU

[IpakTnueckoe
3aHATHE

I'pynnoBoe peurenue 3anau

22. MeTouka U3y4eHHs
TPUTOHOMETPHUUECKUX

byHKIIH

[IpakTrnueckoe
3aHATHE

I'pynnoBoe pemrenue 3anau

Yactn 2

1. Metonuka o0yueHus
pELICHUIO
TPUTOHOMETPUYECKUX,
IIOKa3aTeJIbHBIX U
aorapupMuUUEecKux
YpaBHEHHM

[IpakTrnueckoe
3aHATUE

Mo3rosoi mTypm

2. MeTtoaunka BBeIeHUS
MTOHSITHS TPOU3BOJIHOM.
Pa3zanunpie
WHTEPIPETALINU TOHATHS
MIPOU3BOHOU

Jlexuwust.
[IpakTrueckoe
3aHATHE

TpanuroHHast JEKIusl.
I'pynnoBoe pemrenue 3amau

3. MeTroauka u3ydeHus
IIPUJIOKEHUN
IPOU3BOAHOM (K
NPUOIMIKEHHBIM
BBIYUCIICHUSAM, K
pelIeHHuIo
T€OMETPUYECKUX U
(bU3HIEeCKUX 3a71a49)

[IpakTrnueckoe
3aHATUE

I'pynnoBoe perrenue 3anau
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4. Meronuka uzyuenus | [Ipaktuueckoe I'pynnoBoe pemrenue 3amau

TTOHSATUS 3aHATHE

nepBOOOpa3HOMN.

Paznuunble moaxoasl K

BBCJICHUIO TTOHITHS

WHTErpaja

5. Meronuueckue Jlexus. TpanuuroHHas JeKus.

ocobeHHoctu o0ydenust | [Ipakrudeckoe I'pynnoBoe penienue 3aaayd

CTEPEOMETPUH. 3aHATHE

AKCHOMBI CTEPEOMETPUU

6. Metonuka usyuenust | Jlexmusi. TpanuuoHHast JEKIus.

FeOMETPUYECKUX [IpakTueckoe I'pynnoBoe pemienue 3amau

BEJIMYUH (JTMHA 3aHATHE

OTpE3Ka, IUIOMAIb U

00beM GUryphl U T.11.)

7. Meronuka n3zyuenus | Jlekuus TpanuuuoHHas JEKIUS

napajjielibHOCTH Ha

IUIOCKOCTH U B

MPOCTPAHCTBE

8. MeToarka n3ydyeHus Jlextus. TpanuuoHHast JeKIus.

nepneHauKysspHocty B | [Ipaktuueckoe ['pynmoBoe pemienue 3agau

MIPOCTPAHCTRE. 3aHATHE

9. Meronuka u3yuennst | Jlekuus. TpagunmoHHas JTEKIUs.

MHOTOTPaHHUKOB [IpakTnueckoe I'pynnoBoe pemienue 3amau
3aHATHE

10. MeTroauka uzydeHus Jlexims. TpaguuroHHas JEKIUsL.

TIOBEPXHOCTEH U Tel [IpakTuueckoe I'pynnoBoe penienue 3aaad

BpaILICHUS 3aHATHE

11. Meronuka uzyuenus | Jlekius. TpanuuuoHHas JeKIus.

r€OMETPUYECKUX [IpakTrueckoe ['pynmoBoe pemienue 3agau

npeoOpa3oBaHMiA 3aHSITHE

12. Meronuka Jlexmus. TpagunmoHHas JeKIus.

O3HAKOMJIEHUS C [IpakTueckoe ['pynmoBoe pemenne 3ana4

OCHOBAMHM CTOXAaCTUKHU B | 3aHSATHEC

OCHOBHOM IIIKOJIE

13. Metoauka uzyuenus: | Jlexkuusi. TpanuuuoHHas JeKus.

KOMOMHATOPUKH B [IpakTuueckoe I'pynnoBoe penienue 3aaad

CpelHEeH IIKOJe 3aHATHE

14.Metonuka uzyuenus | Jlekius TpanuuuoHHast JEKIus.

OCHOB TEOPUH
BEPOSATHOCTEHN.
O3HaKOMJIGHHE C
DJIEMEHTAMHM CTATUCTHUKH
B CPEJIHEU IIKOJIE.

Huckyceus
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15. Ucrtopus Jlexus TpanuuroHHast JEKIus.
CTAHOBJICHUS Huckyccus

npouIbHON

b depeHunanuy B

Poccuu u 3a pyOexxom

16. CoBpemeHHas Jlekmust. TpaguuroHHas JEKIHUSL.
KoHUenuus npoguibHoi | IIpakTuueckoe I'pynnoBoe peurenue 3anau
nuddepeHanmum 3aHIATHE

17. Metoauka uzyuenus: | JIekuusi. TpanuuuoHHast JeKIus.
aneMeHTapHbIX QyHkiuil | [IpakTudeckoe I'pynnoBoe pemrenue 3anau
B KJIaccaxX pa3HbIX 3aHsTHE

npoduen

18. Meronuka uzyuenns | Jlexkuws. TpagunmoHHas JEKIUs.
OCHOB MaTemaTuueckoro | [Ipaktuueckoe I'pynnoBoe penienue 3amau
aHanu3a B MPOQWIbHBIX | 3aHATHE

KJIaccax

19. OcobenHocTH Jlexims. TpaguuroHHas JEKIUSL.
METOIUKH U3yUECHUS [IpakTueckoe ['pynmnoBoe pemienue 3aga4
CTEPEOMETPUHU C 3aHATHE

yUalIUMUCS,

00yJarOIIMMHUCS T10

CTaHJapTy

MaTEMaTH4YECKOTrO

oOpa3zoBaHus Ha 6a30BOM

U TpO(pUIILHOM YPOBHSIX

20. IToaroroBska k Jlexus. TpanuuroHHas JeKus.
WUTOTOBOM aTTECTALUU [IpakTueckoe ['pynmoBoe peuienue 3agau
ydaluxcsi OpoUIbHBIX | 3aHITHE

KJIACCOB

IV. OueHouHbIie MaTepUaJIbl A/ NPOBEACHUS TEeKYLIeH U MPOMEKYTOYHOM

aATTecTanuu

THUnoBbIE KOHTPOJIBHBIE 33/ IAHUS
IUUTA OLIEHKW 3HAHWUM, YMEHU,

HaBBIKOB (2-3 mpumepa)

[Toka3zaTenu v KpUTEpUH OLICHUBAHUS

KOMIICTCHIIMH, ITKaJIa OOCHHUBAHUA

1. IoaroToBUTH COOOIIEHHE TIO TEME o Daxmul u npumepsbl 8 NOIHOM 0Obeme
«MaremMaTu4ecKue yIpaXHeHus U 000CcH06b168aI0M 6b1600bL — 2 banna
3a/1a41 KaK OCHOBHBIC KOMIIOHEHTBI | o Jlonywena ghakmuyeckas ouuoKa, He npueeouas K
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METOJNYECKON CHCTEMBI 06yquI/151
MaTEMAaTHKE) .

2. Paspaborats 11aH ypoka. «Pemenne

CTEPEOMETPUUYECKHX 3a/1a4
KOOPJIMHATHBIM METOAOM).
3. 3aganue. [loaroroBka k oqHOMY

YPOKY MaTeMaTUKU B cTapiieit
mkoje. TeMy ypoka u ero Tim

CTYACHT BBI6I/IpaeT CaMOCTOATCIIbHO.
B ortuete JOJI2KHO OBITE OTpaX€Ho: -

TEMaTH4eCKOe TUIAHUPOBAHUE;-
MOAPOOHBINA OTOOP COMEPIKAHMS
YpOKa;- KOHCTIEKT YpOKa.

CyUiecmeeHHOMY UCKAdICeHUIO cmblcaa — 1 bann

o JlonyweHvl hakmuueckue u io2utecKue oumuoKu,
ceudemenbecmayoujue 0 HenOHUMAanuu memot — ()
bannos

o Coobwenue xapaxmepuszyemcsi KOMRO3UYUOHHOU
YenbHOCMbIO, COONI00eHA N02UYeCKast
noC1e008amenbHOCMb, NO0OEPHCUBACMCSL
PABHOMEDHDIU MeMN HA NPOMSACEHUU 8CE20
omeema — 2 banna

o Coobwenue xapaxmepuzyemcsi KOMRO3UYUOHHOU
YenbHOCIbIO, eCMb HAPYULeHUs.
noCie008amebHOCHIU, OONIbULIOE KOIUYECTEO
Heonpagdanuwix nays — 1 bann

He npocnesicusaemcs noeuka, mMulciib He pa3eueaemcs —

0 bainos

1. Pemuts 10 TpyaHBIX 3a7a4,

HCIIOJIb3Y C60pHI/IK JJI1 IIOATOTOBKH

Y TIPOBEICHUS MUCHbMEHHOTO
5K3aM€Ha 10 T€OMETPHH.

2. Paspabortath cucteMmy KOHTPOJIA 110
OTIEJILHOH TeEME.

o /meemcs nonnoe 6eproe peuieHue, 8Kaouaruee
npasuibHoulll omeem — 3 baina
e Jlano eepHoe peuieHue, HO NOJy4eH HeNnPAaAsUIbHbLL
omeem u3-3a apupmemuyeckou
Him
peuieHue HedoCmamo4Ho 060CHOBAHO
Him
B pewenuu umeromes nuwiHue uiu Hegeprvle 3anuci, He
omoeneHHble om peutenus — 2 banna
o /meemcs 6eproe peuileHue Yacmu ypagHeHus,
HepaseHCcmea uiu 3a0auu U3-3a 102U4ecKoll OuuoKu
— 1 6an
e Pewenue ne oano
Him
®  OaHo Heseproe peutenue — () bannos

Kakue nonsitus dopmupyrores y
YYaIUXCs B MPOIIECCEe YCTAHOBJICHUS
B3aMMHO OJJHO3HAYHOTO COOTBETCTBHUS
MEXK/y COBOKYITHOCTSIMU MPEAMETOB?
Otsertsl: 1) [TonsATHE HaTYypaTLHOTO
gucna. 2) [lousrue "Gomnpime",
"mMeHbIIe", ""CTOJIBKO Ke'".

3) Cdera npeameToB.

4) YpaBHHBaAHUS TPYIII IPEIMETOB.
5) Her otBera.

Ipasunvroviii omeem — 1 6ann.

1. IToaAroToBUTE COOOIIEHUE 10 TEME
«MaremaTnieckue ynpaKHeH!s 1

3aJa4M KaK OCHOBHBIC KOMIIOHCHTEI

METOIMYECKON CUCTEMBI O0yUEHUs
MaTE€MaTUKEY.

2. Paspaborats minaH ypoka. «Pemenue

CTEPEOMETPUUECKHUX 3a/1a4
KOOPJIMHATHBIM METOJ0M).

3. 3ananue. [lonroroBka K oJHOMY
YPOKY MareMaTUKH B CTapuien

o Dakmul u npumepsl 8 NOTHOM 00beMe
000CHO8bI8AIOM 8b1800bL — 2 Oala

o Jlonywena pakmuueckas owubKa, He npuseoulds K
CYUIeCmMBEeHHOMY UCKAXCEHUIO cmblcaa — 1 bain

o JlonyweHvl hakmuueckue u 1o2utecKue ouuoKu,
ceudemenbecmayoujue 0 HenoHuManuu memot — ()
b6annos

o CoobweHue xapakmepuzyemcs KOMNO3UYUOHHOU
YeNbHOCMbIO, COONI0EHA T02UYeCKas.
noCc1e008amebHOCHb, N000EPHCUBACCSL
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mikosie. TeMy ypoka u ero Tun
CTYJEHT BBIOMpPAET CaMOCTOSITENBHO.
B otuere 10KHO OBITH OTPAXKEHO: -
TEeMaTHYeCKOe TUIaHUPOBAHUE;-
nopoOHBINH 0TOOP coepKaHHs
YPOKa;- KOHCIIEKT ypOKa.

DPABHOMEDHDIL MeMN HA NPOMANCEHUU BCE20
omeema — 2 banna

Coobwenue xapaxmepusyemcs KOMRO3UYUOHHOU
YeNbHOCMbIO, eChb HAPYUleHUs
nocied08amenrbHOCmu, 601bUL0e KOAULECMBO
Heonpagdanuwix nays — 1 bann

He npocnesicusaemces 1oeuxka, mvicib He
pazsusaemcs — () 6annos

I. Pemmts 10 TpyaHbIX 33124,
I/ICHOJIBSYSI C60pHI/IK JJIA IIOATOTOBKH
Y MPOBEJICHUS TUCbMEHHOTO
HK3aMeHa M0 T€OMETPUH.

2. Pa3zpaboraTh cucTeMy KOHTPOJIS IO
OTJICILHOM TeME.

peutenue HeooCmamo4yHo 060CHO8AHO

Hmeemcs nonnoe eeproe peutenue, gkoyaioujee
npasuibHbulll omeem — 3 banna
Hamno eeproe peuienue, Ho NOYy4eH HENPABUTbHDBLIL
omeem u3-3a apupmemuyeckou

i
nimm

B pewenuu umeromes tuwinue uiu Hegeprvle 3anucl, He
omoeJienHvie om pewerus — 2 oauna

Hmeemcs eeprnoe peutenue uacmu ypasHeHus,
HepaseHCcmaa Uil 3a0a4u U3-3a 102U4ecKoll OuuUoKu
— 1 6ann

Pemenue ne nano AJIH

dano HesepHoe peuieHue — () 6annos

Kakue noustust popmupyrorcs y
y4aluxcs B MPOLECce YCTaHOBIICHUS
B3aMMHO OJJHO3HAYHOI'O COOTBETCTBHUSI
MEX/1y COBOKYITHOCTSIMU ITPEIMETOB?
Otgersl: 1) [loHsTHE HaTYypaTbHOTO
qucia.

2) [lonstue "6omnpme", "
"cToNpKO ke

3) Cuera npeaMeToB.
4) YpaBHUBaHUS TPYIII IPEIMETOB.
5) Her otBera.

MCEHbIIIE",

Ipasunvnoiti omeem — 1 6ann.

06p831lbl PeICHUs TUIIOBLIX 3a):[aHm“4 C METOAUICCKUMHU KOMMCHTaApUAMM

1. HpHMepr BbBINMMOJIHCHHUA JJOTHKO-MAaTEMATHICCKOI0O aHAJINn3a

POAOBHIAOBOI0 ONIPEACACHUSA MOHATHS

Ilpumep 1. OnpeneneHue HEMPABUIHLHOU TPOOH.
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JpoOb, B KOTOPON YUCIIUTENb OOJbIIE 3HAMEHATENS WK PAaBEH €My, Ha3bIBAETCSA
HEMpaBUIBLHOU POOKIO.

TepmuH — HenpaBWIbHASL APOOb; PO — APOOb; BUIOBBIE OTINYUS — YUCIUTEIb
OoJibllIe 3HaMEHATelIsl, YUCITUTENb PABEH 3HAMEHATEIIO.

BunoBeie 0TMuus COEIMHEHBI JU3bIOHKTUBHO.

BoIBOJ: onpeenenrie HenpaBUIbHON ApoOH BepOaIbHOE, TU3bIOHKTUBHOE.

IIpumep 2. OnpeneneHne napauieabHbIX TPSIMBIX.

JIBe mpsiMble B MPOCTPAHCTBE HA3BIBAIOTCS IMAPAJUIEIbHBIMHU, €CJIM OHU JIEXKAT B
OJHOM IVIOCKOCTH M HE MEPECEKAKOTCH.

TepMuH — napajieapHbIE TPSMBIE; PO — Hapbl MPSMbBIX; BUJIOBBIE OTIMYHS —
JIeXkKaT B OJHOM IUIOCKOCTH, HE NIEPECEKAIOTCS.

Bunoseie oTinmuns coeMHEHBl KOHBIOHKTUBHO.

BoIBOJ: onpesenenre napamuieabHbIX NPSMBIX BepOanbHOE, KOHBIOHKTUBHOE.

2. Jloruko-MaTeMaTH4YeCKMU aHAJIU3 NMPAaBUJI (AJITOPUTMOB)

Ilpumep. PaccMOTpUM METOAMKY BBEIICHUS NpaBWA JeNeHUs ApoOUu Ha ApoOb:
«YT00BI pasmenuTs OAHY ApOOb HAa APYIyr, HAAO AEIMMOE YMHOXHUTh Ha 4YHUCIIO,
oOpatHoe nenaurtentoy». [I[poBoauM JIOTHKO-MaTeMaTUYECKUI aHalIu3 3TOTO MpaBUiIa.

Llens BBeneHuUs mpaBmiia: cHOPMUPOBATh YMEHUE BBIMOIHATE JI€TIEHUE NPOOHBIX
YHUCEN.

1. JlanHOoe TIpaBMJIO — HE aJropuTM, TaK Kak He 00JiaJlaeT CBOWCTBaMU
aNropuT™Ma, 8 UMEHHO:

- CBOMCTBOM MacCOBOCTH (IIPABUJIO HE SIBJISIETCA PYKOBOJACTBOM JIJISl BBITIOJHEHUS
JICJICHHs Ha HaTypaJIbHOE YKCIIO, IeNICHUs CMEIIaHHBIX YUCEN);

- CBOMCTBOM 53JIEMEHTAPHOCTH M JIUCKPETHOCTU (HE BBIAEIEHBI OTICIbHBIE U
3aKOHYEHHBIE IIarn);

- CBOMCTBOM JETEPMHUHUPOBAHHOCTHU (HE OMpENEeeH MEPBbIi IIar, HET CTPOToM
HaIlpaBJIEHHOCTH MPOLIECCA BHIIOJTHEHUS IEUCTBUS);

- CBOMCTBOM pe3yJIbTaTUBHOCTHU (TaK Kak He 00JiaZaeT HU OJHUM M3 YKa3aHHBIX

BBIIIIC CBOMCTB).
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2. Jlornyeckue ycioBUs ONpeAeNeHUs IeIUMOro, IEIUTeNs U Yucia, 00paTHOro
TaHHOMY.

3. ba3oBble 3HaHMS: TOHATHE JpoOU; APOOHOrO0 4YHWCIA; Yuciaa, OOpPaTHOTO
JaHHOMY. YMEHHUS: BBITIONHATH MpeoOpazoBaHusi APOOHBIX ywcen (mpeoOpa3oBaHUe
CMEIIaHHOTO YHKCla B HENpaBUWJIbHYIO ApoOb, oOpaTHOe MpeoOpa3oBaHUE); MpHU
MEHSITh TPABUIIO YMHOXKEHUS Apo0ei; yrpouars Apoos (CoKpamieHue 1poou).

Jlanmee pa3pabaTbiBaeM aJIrOpyTM.

Pa3zpabarbiBaTh aNrOpuTMUYECKOE TMPEANUCAHWE MOXKHO JBYMS MyTSIMHU:
chOpMyIUPOBATh ANTOPUTM JIJIsi HaXOXJACHHUS YaCTHOTO JABYX JApoOeil W 3areM Ha
npuMepax IMO0Ka3aTh €ro MPUMEHEHHE K YaCTHBIM CIydasM JCJICHUS HaTypaJIbHOTO
yrcina Ha JOpo0b W OpoOM Ha HATypalbHOE YHCIIO, ACIEHUS CMEIIaHHBIX YHCEN;

YAaCTHBIC ClIydar CPa3y BKIIHOYATh B paCCMOTPCHHC.

C

Ilepsviii nyms. AATOPUTMHYECKOE MPEITUCAHUE JeTICHUs TPoOu Ha APOOh: —: 7

ST

a

1. Onpenenure nenumoe [;]

c

2. Onpenenure AeIUTENb (gj

d
3. Haiigute 1po0b, 00paTHYIO ACIUTEIIO (;J )

4. Jlenumoe yMHOXXUTb Ha YHUCJIO, OOpAaTHOE NETUTENIO MO MPABUIY YMHOXKCHHS

IpoOu Ha JIpoOb %%
5. Ecniu BO3MOXKHO, TOJYYEHHYIO JpOOb YIPOCTUTE (COKPATUTE), BBIACIIHUTE
LETYH0 YacTb.
6. 3amuIInTe OTBET.
Yacmuvle cryyau:

- €CJIM ACIIMMOC MJIN ACIUTCIIb — LCJI0C YHCIIO, TO, IIPCKAC YCM IIPUCTYIIATh K

BBIIIOJIHCHHUIO TIPCAINIMCAaHUsA, MNPCACTAaBUTh €ro B BHIAC I[pO6I/I CO 3HaMCHAaTCIIEM

a
eIMHHUIIA (a = Tj ;
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€ro B BUJIE JPOOHOTO Yncia (A; =

€CIIH XOTS OBI OAHMH M3 KOMIIOHCHTOB I[@I?ICTBHSI — CMCIIaHHOC YHCJIO, BBIPA3UTh

b Ac+bj
|-

Bmopoii nyms. Bapuant oopmiieHHs alirOpUTMUYECKOTO MPEANUCAHUS.

HGO6XOI[I/IMO BBIIIOJTHUTH CUCTCMY IIOATOTOBHUTCIIbHBIX ynpa>1<HeHI/H71:

COKpaTuTe Apodu: —=; -3
35 20
MCKIIHOUNTE LENYI0 YacTh: —o= 5 =~
o 1
3aMEHHUTE HEMPaBUIBHOU JPOOBIO: 2+ ; 62;
HauuTe oeii: g§ Ei gz
JIATE NPOU3BENCHUE IPOOLH: 775 5 o5 =73

o 3 2
HaWIUTE YUCII0, 0OpaTHOE TAHHOMY: 35 2; 1§5 1;

5 1 1 1
YMHOKBTC: g Ha 9HcCJIo, 06paTHO€ g; 15 Ha 4YH1cCJIo, O6paTHOC Z .

3. MatemaTruveckue yrpep:kaenus. Teopema.

PaboTa ¢ TeopemMoii, ee JoKka3aTeNbCTBOM NPH 00YUEHHUH MaTeMaTHKe

1] (pumep. BeInojgHUT, aHalIu3 MaTeMaTHYSCKOIO YTBCPIKACHUA: «CYMMa

CMEKHBIX yrioB paBHa 180%, a TakkKe yTBEPXKICHUI: OOpPAaTHOrO JaHHOMY,

MPOTHUBOIIOJIOKHOTO JAHHOMY U IIPOTUBOIOJIOKHOTO OOPAaTHOMY.

l.
2.

YTBepxkaeHre CPOPMYIUPOBAHO B KAMe20pU4UHOU opme.
Lenecoobpazno yTBEPKJICHUE nepeopMyIpoOBaTh, UCIIOJIb3Y I
UMNIUKAMUBHYIO PopMY:

Hannoe ymeepocoenue (1): «Eci yribl CMEXHBIE, TO HX cyMMa paBHa 180%.

. YrBepxnaenue, obpamnoe dannomy (2): «Ecnu cymma nByx yrios pasaa 180°,

TO YTJIBI CMEKHBICY.

Y1Bepxaenue, npomugononodchoe oannomy (3): «Ecam yriael He CMEXHBbIE,
TO UX cymma He paBHa 180%.

YTBepxaenue, oopamuoe npomusononodichomy (4): «kEcnu cymma nByx yriios

He pasaa 180", TO yIIiIbl HE CMEXKHBIE.
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Ananuz mamemamuueckozo ymeepacoenus «CyMma CMEXHBIX yriioB pasHa 180%.

VYT1Bepxnae- PazwsicuutenbHa Yciosue 3axmtouenue — Mcrunno/  Ilpocrtoe/

HUE s 4acCTh JIO)KHO CJIOXKHOE
| MuoxecTtBO map  Yruisl Nx cymma Hctuna IIpocroe
YTIIOB cMexHble  pasHa 180°
2 MmuoxectBo map Cymma Vsl Jloxb IIpoctoe
YTJIOB YTJIOB CMEXHBIE
pasna 180°
3 MHoxecTBO map YTl Nx cymma He Jloxb [IpocToe
YIJIOB cMexHble  pasHa 180°
4 MmuoxectBo map Cymma VYribl He HcTtuHa IIpocroe
YTJIOB YTJIOB HE CMEXHBIE
pasHa 180°

4. MeToabl pellieHUs1 yPABHEHU I

1. Pemnth ypaBHeHHne: V2x+5 ++/5x—6 =5

AV2x+5=5—-+/5x—-6 5—+/5x—6 ZO, —/5x—6 2—5, V5x—6 SS,

5x-6<25, 5x<25+6, 5x<31, x=6.2
2x+5=25-10+/5x—-6 +5x—6
10/5x —6 =14+ 3x

100 (5x —6) =196 + 84x + 9x”
500 x — 600 = 196 + 84x + 9x°
9x* —416x+796=0

§:43264—9~796:361002 190°

208 -190 208+190 398
:—:2, xZ = =
9 9 9

X

_ 442
9

[Ipousonuio pacummperre 00IacTi ONpeaeaeHus: ypaBHEHUS, TaK KaK UCUE3IH
KOPHH, TO HE cTasio orpaHnueHuid. [IpoBepka oOs3aTenbHa.
Ecmu x=2, 10 V2:2+5++5:2-6 =5 _ gepHOE PaBEHCTBO.

2 398 398
Ecmu x = 445, TO \/2 =5 t3 +\/5'T— 6 =5 — BEpHOE PABEHCTBO.

JleBas yacTh OOJBIIE MPABOM YaCTH PaBEHCTBA, CJIEOBATENBHO, ITO MOCTOPOHHUI
KOPEHb.

OTtBerT: 2.

Temsbl pedepaToB
Tema 1. MeTonuka oOydyeHHsI MaTeMaTHKE KaK HayKa.

Tema 2. Marematrka Kak yueOHBIN MPEAMET B HAYAIBHBIX KJlaccax (pa3udHbIC

MOAXO0/IbI K MOCTPOEHHUIO COAEPKaHUSI Kypca).
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Tema 3. XapakrepucThka COJICPXKAHUS JACUCTBYIOIIEH MpOrpaMMbl IO
MaTeMaTUKE B HA4YaJbHBIX KJIACCAX: OCHOBHBIE MOHATHUS Kypca, MOCIIEI0BATEIIBHOCTD
M3y4YE€HUS BOIIPOCOB COJEPIKAHUS U B3aUMOCBSI3b MEK/1y HUMU.

Tema 4. 3HaHus, yMEHUS U HABBIKUA B Kypce MAaTEMATHKH Ha4aJbHbBIX KJIACCOB.

Tema 5. YueOHas neATeabHOCTh MIIAJIIINX IIKOJIBHUKOB B MpoOIecce 00yUeHHUs
MAaTEMATHKE.

Tema 6. O0yueHue peIICHHIO 3a/1aY.

Tema 7. B3auMocCBsI3b METOJIOB, Cpe/ICTB U (OPM OpPraHU3alMU JEATeIbHOCTH
yYauumxcs.

Tema 8. Pa3Burue maremMaTHuecKuMxX CIIOCOOHOCTEH ydalllMXCSi B MpoIlecce

oOy4YeHHsI MaTeMaTHKe.

V. YuebHOo-MeTOoAM4YecKO0e U HH(POPMALIMOHHOE o0ecriedeHue TUCHMIIIMHBI
1) Pexomenyemas mureparypa
a) OcHOBHas JUTEeparypa
1. Henumesa JI. O. Teopus u Meroaumka OOy4deHHS MaTEMaTHUKE B IIKOJIE. -
MockBa: BHUHOM. Jlabopatopus 3Hanumii, 2013. - 247 c¢. - ISBN
9785996322732. DIIEKTPOHHBIN pecypc. Pexum JOCTyTIA:
http://znanium.com/go.php?id=501984

0) oNOJIHUTENbHAS TUTEpaTypa

1. baiinak B.A. Teopust u MeToinka 00y4eHHs MaTeMaTHKe: HayKa, yueOHas
mucuumuinHa /B.A. Balinak. - 2-e uzg., crepeorun. - Mocksa: ®nunta, 2011. -
264 c. DnekTpoHHBIN pecypc. Pexxum gocrtyna:

http://biblioclub.ru/index.php?page=book&id=83081

2) IporpammHOE oOeCTIeUeHIE:
a) JluneH3noHHoe nporpaMmMHoe 0OecTieueHue

Google Chrome — 6ecrimatHo Microsoft Office 365 pro plus - AT npuema-
nepemaun Ne 369 ot 21 utons 2017 r. Microsoft Windows 10 Enterprise Akt
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npuema-niepenadn Ne 369 or 21 utonsa 2017 r. Kaspersky Endpoint Security 10 mis
Windows — Akt Ha nepenauy npaB Ne2129 ot 25 oxTs16pst 2016 T.

6) CBOOOHO pacnpocTpaHsIeMoe MPOrPaMMHOE 0OECTICYEHHE

MiKTeX 2.9 Otkpsiteiii nuctpubytis TeX misa mnardopmbel Windows.

3) CoBpemeHHbIC ITPodeCCHOHATBHBIE 0a3bl JAHHBIX M HH(POPMAIIMOHHBIC CIIpa-
BOYHBIE CUCTEMBI
https://www.elibrary.ru — Hayunas snexrpoHHas OnOIroTeKa.
http://www.mathnet.ru/ — Ob1epoccuiickuii Mmatemarnieckuit nopran Math-Net.Ru.
https://math.ru/ — caliT nocsiméH MaTematuke U MaTeMaTuKaMm. ITOT CaUT Jyist
IIIKOJIBHUKOB, CTYJICHTOB, YUUTENCH H JIJIS BCEX, KTO HHTEPECYETCS] MaTeMaTHKOM.
http://www.edu.ru/ — ®enepansHbiii mopTan «Poccuiickoe oopa3zoBaHue.

www.matematicus.ru — y4eOHBII MaTepHall o pa3INYHbIM MaTeMaTHIECKIM
KypcaMm.

WWW.geometry.ru — MaTepHabl 10 3JIEMEHTapHOW T€OMETPHH.

www.edu.ru — deaepanbHbIii 00pa30BaTEIbHBIN MOPTAIL.
www.xplusy.isnet.ru - MareMaTuka Jjisi CTyICHTOB.

4) Tlepeuens pecypcoB HH(POPMAIIMOHHO-TEIEKOMMYHHUKALIMOHHOM ceTH « HTep-
HET», HEOOXOIUMBIX JJIs1 OCBOCHUS TUCIUILTAHBI

1. ObC IPRbooks http://www.iprbookshop.ru/;

2. OBC «Jlanby http://e.lanbook.com;

3. ObC BOOK.ru https://www.book.ru/

4. OBC TeI'Y http://megapro.tversu.ru/megapro/Web

5. Penosurapuii TBI'Y http://eprints.tversu.ru,

6. Hayunas 6ubnuorexa TBI'Y http://www.libraru.tversu.ru
7

8

9.

1

. Hayunas snexktponnas 6udnuorexka eLIBRARY.RU https://elibrary.ru/
. BJI Scopus https://www.scopus.com/search/form.uri?display=basic

Yuupepcuterckas omoimoreka ONLINE:http://www.biblioclub.ru/ -
0.Hayunas 6ubmmoreka M I'Y  http://lib.mexmat.ru/

VI. MeToan4yeckue MaTepuasibl I 00y4aKOIIMXCS 110 0CBOCHHU IO
JUCHHUILIMHDBI

Texyuuii KOHTPOJIb yCIIEBAEMOCTH

KontponsHnas pabota 1
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ToskaecTBeHHbIE IPe0GPA30BAHUS
BrimosHuTh 3alaHuA ¥ 3allMCaTb BOIIPOCHI, C ITIOMOIIBIO KOTOPBIX MOKECT OBITh
HaIIpaBJICH ITOMCK UX PCHICHMA.
1. Pa3noxure Ha MHOKHUTEIN BEIPAKEHHE:
a) 4x’—20xy+25y° —2x+5y; 0) x* -9y’ +30yz—25z2"
2. YOpOCTHUTH BEIPAKEHHUE:

L . x 1 )
xy+y2 x2+xy xz—y2 x+y)’

3. Cokpatuth apo0k:
a) 9a° —6a+1 6) a—"TJa+12
1-3a+b-3ab’ 4-a
4. HaiiTi 3HAYCHHE BBIPAKEHHS +/x —4vx—4 —\/x+4J/x—4 TIpH x=2008
a+2b
2a

a .
5. 3Has, 4To b 5, HAAUTE 3HAYEHHUE BBIPAKECHUS:

KonTponwsnas padota 2

ToxknecTBeHHbIE IPe00pPa30BaHUsA TPAHCUEHICHTHBIX BbIPAKeHU
BoinmonHuTh 3aJaHus M 3amMcaTh TEOPETUYECKUE CBEACHMS, (OPMYJIbL,
CBOICTBA U T.JI., HEOOXOJIMMBIE JJIsl PEIICHHUS.
1. Ypocture BbIpakeHUs:

1
Ja* +Jap? —\/azb—\/b_3. 1-c¢™ _205+ c?t-c (1s 2\
V Y dar A e O\ i 4 @ e

2. JIokaszaTh TOXK/IECTBA:

sin(a—ﬁ) +2cosasin ff ztg(a+ﬁ)

2cosacosﬂ—cos(a—ﬁ)

3. Haittu 3HaueHME BBIPAKECHUS:
log,56 log,7

1 086 086
a) Slog 5 9+10gy 49; +5log, 9-log, 64 +3%" . 20"

0) log,,2 log,,2

KonTponwsnas pabora 3

MeToabl penieHUs ypaABHEHUM
Pemnts ypaBHEHUSA U 3aniMcaTh METOAUYECKU KOMMEHTAPUMN K HUM:
1) cos2x-V1-x* =0; 2) 310gix—7log4x+220;
3) 2x? cosx+9:18cosx+x2; 4) 2"’2+3_8"’” =0 5) (x41)2 =log, x .
KonrtponsHas pabora 4

MeTOI[Ll PCIICHUS HEPABCHCTB

Pemuth HCpaBCHCTBA M 3alnCaTb TCOPCTHYCCKHUC CBCACHUA, (1)OpMyJ'IBI,
CBOMCTBA U T.O., H€06XOI[I/IMBI€ AJIA UX PpCIICHUA.
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1) (x2+4x)(ctg2x+3x’1)£0 2) (2x2—3x—2)\/3x+1>0
2 2
— -2
23(x 1)(sz) “o 4) |x* -2 <x
(x +l)(x+1) (x—2)
5) log, s(x—4)<2 6) 4sin2xcos2x>+2

KounTponwsnas pabora 5

BAPUAHT Ne 1
1. Ogun aBTOMOOWIIB TIpeotonieBaeT paccrosiaue 120 kM Ha 18 muHyT OBICTpEE,
yeM apyroil. Eciu Obl mepBbIii aBTOMOOUIIb YMEHBIIIUI CBOIO CKOPOCTh Ha 12 km/4, a
BTOPO yBeIM4mII ObI CBOIO CKOpOCTh Ha 10%, TO OHU 3aTpaTuiiv Obl Ha TOT K€ MyTh
oJMHaKoBoe Bpemsi. Halimure ckopocT aBTOMOOUIIEH.
4x 2x 1
2x+1 1-2x 4(@x> 1"

2. Pemre ypaBHEHUE

3. Pemute ypaBHEeHUE 3”"“ 1 9”‘*"‘ =78

4. CyMma nepBbIX MSATH YJIEHOB apu(pMETHUYECKOI porpeccun paBHa 45, a
CyMMa IOCJIEA0BATENBHBIX YJIEHOB 3TOM IPOTPECCUN, HAUYNHASI C CEABMOTO HOMEpa U
110 ABCHAAIATOr0 BKIKOUYUTENIBHO, paBHa 210. Hailaute BOCbMOM YJI€H MPOTPECCHUM.

5. Pemure ypaBHEeHuUe V2sinx+cos2x+1=0, Ykakure ero KOpHH, JIe)Kale B
NpoMexyTke [7:27],

6. Haiigute o6nacth onpeaenenus QyHKIIUHU

. 1 1
O et

7. Haliqure miiomanb GUrypsl, KOTopas 3a1aeTcs Ha KOOPAMHATHON TIOCKOCTH
HepaBeHCTBOM  2lx|+[v+2x+1[<5,

8.PemmTh HepaBeHCTBO VX +3 —Vx—1=<+2x—1,

9. Crpoextupyiite pparMeHT ypoka Mo peleHUI0 OJHON U3 MPEABLAYIINX 3a/au.

BAPUAHT Ne 2
1. Onun TypucT npeojoiieBaet pacctosinue 20 kM Ha 2,5 yaca ObICTpee, YeM
napyroi. Eciu Obl mepBbIi TypUCT YMEHBIINII CBOIO CKOPOCTh Ha 2 KM/4, a BTOPOU
yBEJIUYUI OBl CBOIO CKOPOCTh Ha 50%, TO OHM 3aTpaTUiIM Obl HA TOT K€ MyTh

OJHUHAKOBOC BPECM:I. Haﬁ,Z[HTe CKOPOCTH TYPHCTOB.
2x X 81

x+9 9—x 4(x% —81) "

3_2‘)6‘ _|_41+\X‘ - 33 .

4. CyMMa MepBBIX CEMH YJICHOB apu(mMeTHuecKoi mporpeccuu paBHa 63, a
CyMMa MOCJIEA0BATENbHBIX YIEHOB 3TOM MPOTrPECCUU, HAUYMHAS C IECSITOTO HOMEpa U
110 TPUHAILIATOTO BKIIFOUUTENBHO, paBHa 96. Haiiiute 1eBATHIN WIEH MPOrPECCUM.

5. Pemure ypaBHEeHue V3 +cosx=+3cos2x | VkaxuTe ero KOpPHH, JIe)KaI1e B
IPOMEKYTKE [7/2337/2]

6. Haiigute o6nacts onpenenenus QyHKIIUHU
25
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2. Pemute ypaBHeHMe

3. Pemmre ypaBHenue )



1 1
1) = \/ - .
2Jx —10 x4
7.PelnTh HEPABEHCTBO |x7 —2v =3[ <|xZ — x4}

8. Pemnte HepaBeHCTBO
2l()g% 5X N log, <x

>25.
9. CHpOCKTHPYﬁTC (bpaFMeHT ypOKa 110 peIHeHI/IIO OI[HOfI n3 npenbmynmx 3a1a4.

BAPUAHT Ne 3
1. OguH BenocurieucT NpeogosieBaeT pacctosiniue 60 kM Ha 2 yaca MeJIJICHHEE,
geM apyroil. Eciu Obl iepBbId BETOCUTICIUCT YBEIUUUI ObI CBOKO CKOPOCTh Ha 25%, a
BTOPOM YMEHBIITNI OB CBOIO CKOPOCTh Ha 5 KM/4, TO OHM 3aTpaTUIN Obl HAa TOT XKe

IIyTh OJJMHAKOBOE BpeMs. Hailaure CKOpOCTH BEIIOCUTIEAUCTOB.
2x X 9

x+3 3-x 4x%-9) -

1-2|x]

2. Pemute ypaBHEHHE

3. Pemmre ypaBuenue 2N p2.4"M 17,

4. CyMMa TepBbIX JIEBATH WICHOB apu(pMeTHIEeCKON mporpeccuu paBHa 117, a
CyMMa MOCJe0BaTEIbHbBIX YIEHOB 3TON MPOrpeccruu, HaUuHas ¢ JAECITOrO HoMepa U
110 TSATHAAUATOr0 BKJIKOYUTENIBHO, paBHA 213. HaiiauTe 4eTBEPTHIN WIEH IPOTrPECCUM.

5. Pemure ypaBHeHHe cos2x—3cosx =1. YKa)KUTe €ro KOpHU, JIEKAIIKUE B
IPOMEKYTKE [7/2:37/2]

6. Haiinure o6nacTh onpeaesieHus GyHKITUN

1

o 1
7. Pemnts ypaBHEHUE 1/%—1 +4/x+1 :\/%
1

1
<
8.Pemnte HEPaBEHCTBO log,(x=1) " log, Jx+1-

9. Cnpoektupyiite pparMeHT ypoKa 1Mo PEIICHUIO OJJTHOW 13 MPEAbLAYIIUX 3a1a4.

BAPHUAHT Ne 4
1. OnvH JIBDKHUK Ha IPOXO0KAEHUE Tpacchl HauHOM 30 KM TpaTuT Ha | vac
Oonblie, ueM Apyroil. Ecinu Obl epBbii IBDKHUK YBETUYUII ObI CBOIO CKOPOCTh Ha 2
KM/4, @ BTOPOM YMEHBILIWI OBl CBOO CKOPOCTh Ha 20%, TO OHM 3aTpaTHiI Obl HA TOT

e IyTh OJIMHAKOBOE Bpems. Haigure CKOpOCTH JIBIKHUKOB.
2x x 25

Xx+5 S5—-x 4(x% -25)"

=82

4. CyMma nepBbIX MSTH YICHOB apu(pMETHYECKOM Mporpeccuu paBHa 55, a
CyMMa IOCJIEN0BATENIbHBIX YWICHOB 3TOM MTPOIPECCUU, HAUMHASL C CEAbMOI0 HOMEpPA U
710 OJIMHHAJIIIATOTO BKIIIOYUTEIbHO, paBHa 175. Halinure TpruHaaaThiii 4jieH
IIPOTIPECCHUH.

5. Pemure ypaBHeHHe 3sinx+cos2x+1=0. YKaKUTE €ro KOPHHU, JICKAIIUE B
POMEXKYTKE [7:27],

6. Haiigute obnacts onpeaenenus QyHKIUU

2. Pemute ypaBHEHHE

M

3. Pemmure ypaBHeHHE 31‘2\«’6\ +3.91Jr
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1 1
S(x) = \/ — :
3Wx—12 Jx-2
7. Halimute muomanb GUrypsl, KOTopas 3a/1aeTcs HA KOOPAMHATHON TIIOCKOCTH
HepaBeHCTBOM  2x|+[v+2x+1[<5,

12 12
8.Pemute ypaBHeHUE \/12—)62 +\/x2 -5 = x2.

X

X
9. CpoextupyiiTe (hparMeHT ypoKa 0 PEIICHUIO OHOM U3 MPEIbIAYIINX 3a/1a4.

KontponwHas pabota 6

BAPUAHT 1.
1. Harpaduke dpyHkmmm v = x* —2x HalIUTE TOYKY, PACCTOSHHUE OT KOTOPOH [0
Touku M (5; 2,5) gBusercs HauMeHbIUM. Haliqute 310 paccTosiHuE.
2. Haiinure Bce 3HaueHUs nmapameTpa d, Ipu KOTOPBIX CUCTEMA YPABHEHUI

y+y’:4\/}
a(\y—4)-x—3

VMMEET JBA PA3JIUYHBIX PELICHUS. Y KQXKUTE 3TU PELICHUS IIPU

KaK0M U3 HAaUJEHHBIX 3HAUCHUH d.

3. Ha Boicote 70 mpaBUIBHON TPEyToONbHOM nupaMusl 7ABC BbiOpaHa TOYKA
M , tak yto 7™ =3-OM UYepe3 TOUKy M NPOXOJUT IJIOCKOCTb, MapalijieibHas
CTOpPOHE OCHOBaHUS MUpaMuU/bl U anodeme, IpOBEACHHOM K APYroil CTOpoHe
ocHoBanus. Haiinure o6beMbl 4acTeil, Ha KOTOpPbIE ACIUT MUPaMUIy yKa3aHHas
IJIOCKOCTb, €CJIM CTOPOHA OCHOBAHUS NTMpaMUbl paBHa 6, a BbICOTA IMPAaMHUJIbI paBHA
43

4. Ykaxure Bce 3HaUCHUSI <> MPHU KOTOPHIX CUCTEMA YPaBHEHUI

lg(x+y—1) 1
lgx ’ MMEET XOTs1 ObI OJIHO PEIICHHE.
(r—a)® =(r+a-T2-a-y)

Haiinure 3TH pemenns npyu KaXxJa0M U3 YKa3aHHbIX d .

5. B npaBunbHON YyeThIpexyronbHoi nupamuse 7ABCD ¢ BbICOTOU, paBHOU 1,
CTOPOHOW OCHOBaHUS, PABHOM 3, MpOBeI€Ha III0CKOCTh, TPOXOAsIas yepe3 anopemy
TK 60xoBoii rpanu TAB u napamiensHas otpe3ky CM. M3BecTHO, uTO Touka M Ha
6oxoBoM pedpe 7D, mpuuem MD=3TM. Haiiaute miomaab ceYeHUs] TUPAMUIbI
ATOU MIIOCKOCTBIO.

6. CipoekTHpyiTe KOHCIEKT YPOKA 10 PELIEHUIO OJHOW U3 MPEAbIIYIINX 3a/1a4.

BAPUAHT 2.
1. Ha rpaduke QyHkipu v = (x —1)° HAHIUTE TOUKY, pACCTOSHUE OT KOTOPOU [0
Touku M (5;3.5) gBnsercs HauMeHbIMM. Haliiute 310 paccTosiHue
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2. HaitguTe Bce 3HAUEHU MMapaMeTpa d, IPU KOTOPBIX CUCTEMA YPAaBHEHUN

yHp|=8

a(y-12)=x-§

Ka)XJIOM W3 HalJCHHBIX 3HAYCHUH d.

3. Ha Beicore 7O mnpaBUJIbLHOW TPEYroJibHOM nmupamuabl 7ABC BplOpaHa TOUKA
M | Tak uto 7™M =3-OM Yepe3 TOUKY M TPOXOIAUT INIOCKOCTh, MapajieiibHas
CTOpPOHE OCHOBaHUS MUPaMUIbl U anodemMe, IPOBEACHHOM K APYroil CTOpOHE
ocHoBaHMs. Haiinure 00beMbl 4acTeil, Ha KOTOPbIE ACIUT NUPaAMUAY yKa3aHHas
IIJIOCKOCTh, €CJIM CTOPOHA OCHOBAHUS ITMPAMHU/IBI PaBHA 2, @ BBICOTA MUPAMUbI paBHA
163,

4.Yxaxure Bce 3HAUCHUS <> IIPU KOTOPBIX CUCTEMA YPABHEHUI

lg(x+y+1) 1
lgx ’ UMEET XOTs Obl OIHO pEIICHUE.
(x-a)? =(r-a+Ta—y-2)

Haiinure 3TH pemeHns npyu KaxaoM U3 YKa3aHHbIX ¢ .

5.. B npaBuibHOM yeTbipexyroyibHOM upamuge TABCD ¢ BbICOTOH, paBHOM 1, 1
CTOPOHOI OCHOBaHMUsI, paBHOM 4, MPOBeeHa MI0CKOCTb, MPOXOsiias yepe3 anopemy
TK 6okoBo#i rpanu TAB w mapamnensHas otpe3ky CM. U3BectHo, uTO TOuka M Ha
ookxoBoM pebpe 7D, mpuuem MD=3TM. Haligure uiomans CCUCHUS MTHUPAMUIBI
9TOM IUIOCKOCTBIO.

6. CipoekTHupyiTe KOHCIEKT YPOKa 0 PEIEHUIO0 OJHOW U3 MPEAbIIYIINX 3a/1a4.

BAPUAHT 3.
1. Ha rpaduxe pyHKIHH »=x’+x HaWIUTE TOUKY, PACCTOSIHHE OT KOTOPOH [0
Toukn M (—=1;1) gBusercs HauMeHbIIUM. Haliure 3TO paccTosiHUe.
2. HaiimuTe Bce 3HaU€HUS IMapaMeTpa d, Ipu KOTOPHIX CHCTeMa YpaBHEHUH

y+‘y’:8\/}
dy—dzx—2

KaKJ0M U3 HaWJICHHBIX 3HAUCHUH A.
3. Ha Beicote 70 mpaBUIBHOU TPEYroyibHOU mupamubl 7ABC BplOpaHa TOUKa
M , Tak uro 7M =3-OM Yepe3 TOUKY M TPOXOIAUT INIOCKOCTh, MapajieiibHas
CTOpPOHE OCHOBaHUS MUpPaMUIbl U anodemMe, IPOBEACHHOMN K APYroil CTOpOHE
ocHoBaHus. Haiinure 00beMbl 4acTeil, Ha KOTOPbIE ACIUT NUPaMUAY YKa3aHHas
IJIOCKOCTh, €CJIM CTOPOHA OCHOBAHUS ITUPAMUJIBI PaBHA §, @ BEICOTA TUPaMU/Ibl paBHA
23,
4.. Ykaxure Bce 3HaYCHUsI <> IPU KOTOPBIX CUCTEMA YPABHEHUI
lg(x+y+1) 1
lgx

HMCCT ABa PAa3JIMYHBIX PCIICHUA. Vkaxure 3Tu PCUICHUA IIPpU

VMMEET JBA PA3JIUYHBIX PEIIEHUS. Y KAXKUTE 3TU PEUICHUS IPH

bl

NMCECT XOTA 6I)I OJIHO pemeHHe.
()(Jra)2 +(y+a+T)(a+y+2)=0

HailinuTe T1 penieHust npu KaxJa0M U3 YKa3aHHBIX ¢ .
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5. B npaBunbHO# yeThipexyroibHoi nupamuae TABCD c BbICOTOM, paBHOU 1,
CTOPOHOM OCHOBAHHWS, PaBHOM 43 MPOBEJCHA IUUIOCKOCTh, MPOXOIsIas Yepes
anodgemy TK 6oxoBoii rpanu 7AB w napannenbHas otpe3ky CM. U3BecTHO, 4TO TOUKA
M Ha OGokoBoMm pebpe 7D, mpuyem  MD=3TM.  Haligute miomanas CeYCHUS
IIAPAMUJIBI TOM TUIOCKOCTBIO.

6. CripoeKTUPYHTE KOHCIIEKT YPOKA MO PEIUICHUIO OJHON U3 NPEABbIAYIINX 3a1a4.

BAPUAHT 4.
1. Ha rpaduke GyHKIIMM »=x-x° HaWIAUTE TOUKY, PACCTOSTHUE OT KOTOPOH 10
touku M (1; —1) gpuserca HaumeHbluM. Haitaure 3TO paccrosiHue.
2. HaliguTe Bce 3HaueHUs MapaMeTpa d, Mpu KOTOPBIX CUCTEMa YpaBHEHUN

y+ﬂ:4J;

dy—ﬂ:x—Z

Ka)KJIOM U3 HallJeHHBIX 3HAUEHHUH q.

3. Ha Beicote 70 mpaBUIBHOM TPEYTOJIbHOU Nupamubl 74BC BbiOpaHa TOUKa
M , Tak yto ™ =3-OM  Yepe3 TOUKY M TPOXOIUT IIIOCKOCTh, MapajjieiibHas
CTOPOHE OCHOBaHHUS MUPAMUJIbI U arodeMe, MPOBEICHHON K IPYTroil CTOPOHE
ocHoBanus. Haiinure 00beMbl HacTeid, Ha KOTOpPbIE AT NUPaAMUAY YKa3aHHas
IJIOCKOCTh, €CJIM CTOPOHA OCHOBAHMS NTMPaMHU/IbI paBHa 16, a BBICOTA MUPAMUIBI

HMMCCT ABA PAa3JIMYHLIX PCUICHU. Ykaxute 3Tu pEIICHUS IIPpU

paBHa 4~3.
4.. YxaxuTe Bce 3HAYeHHs <> IIPH KOTOPHIX CHCTEMA ypaBHEHHIA
Ig(x+y-1) 1
Igx ’ MMEET XOTs Obl OJJHO pEIIEHHE.

()c—a)2 +(y—a+5)(y—-a)=0

Haitgure 3t1 peuienus npu Kaxxa0M U3 yKa3aHHbIX 4 .

5. B mpaBuiibHOM 4eThIpexyroiabHoi nupamuae TABCD c BbICOTOH, paBHOU 1, 1
CTOPOHOM OCHOBAaHMS, PaBHOH 3V2, MPOBeJEHAa IUIOCKOCTh, IPOXOAAIIAS Uepes
anoemy 7K 6oxoBoit rpanu TAB u napamiensHas orpe3ky CM. M3BecTHO, 4TO TOUKa
M na OGokoBoM pebpe 7D, mpuuem  MD=3TM. Haiigure nnomanps cedeHus
MIAPAMUJIBI ATOM TUIOCKOCTBIO.

6. CIpOeKTUPYMITE KOHCIIEKT yPOKa MO PEIICHUIO OAHOW U3 MPEABIIYIINX 3a1a4.

IIporpamMma 3a4yera M IK3aMeHa

1. Ilpenmer Teopuu U METOJUKH OOYy4YEHHS MaTEeMaTHKe. AKTyallbHbIC MPOOIEMBI
METOUKH.

2. Hemu u 3amaun oOydeHuss mareMatuke B 1kosie. CojaepikaHre MaTeMaTHYECKOTO
00pa3oBaHUs B IIIKOJIE.

3. CTpyKkTypa u cojfiepKaHue MPorpamMMBbl o MateMatrke. CTaHAapT MaTeMaTUIECKON
MOATOTOBKU: (DYHKIIMH, YPOBHH, COACPIKaHNE.
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4. Peammzanus conepkaHuss U TpeboBaHMii oOpazoBaresnbHOro CraHgapra B
ydyeOHHMKax 110 MaTeMaTuKe, ainredpe, areOpe 1 HayajlaM aHaJln3a, TEOMETPUH.

5. Metonuka ¢popMHUpOBAHUS MaTEMAaTUYECKUX TTOHSITHH.

6. Meroauka (QOpMHUpPOBaHUS YMEHHUH, CBSI3aHHBIX C MPEIMETHBIM COJEPKaHUEM
MaTEMaTUKH.

7. Metonrka oOy4yeHuUs PeIIeHUI0 MaTeMaTHYECKUX 3a1ad.

8. MeTtonuka o0yueHHs NOKA3aTelbCTBY B IIKOJIBHOM Kypce MaTeMaTUKH. MeTonbl
N0Ka3aTenbCTBa. M3yueHue TeopeM B IIKOJIBHOM KypCce MATEMATUKH.

9. Meroaunueckasi cucreMa 00Oy4deHUs: MaTeMaTHKe B IIKOJie, 00Ias XapakTepUCTHKA
€€ OCHOBHBIX KOMIIOHEHTOB.

10. VYpok marematuku. THIbl ypoOKOB MaTeMaTHKH. OTambl ypoKa MaTEMaTHKH.
IToaroroBka ypoka MareMaTuku. AHaJIM3 YpOKa MaTEMaTHKH.

11. Opranuzanus u TNPOBEACHHE YPOKOB OOOOIIEHUS W CHUCTEMATHU3AIluU. YPOKHU
ITIOBTOPEHUS.

12. TlpoBepka u OIeHKA 3HAHWUW ydYaIIMXCA 1O MaTeMmaTuke. Paznmuunabie (GopMbl
nmpoBepku. HMrorosas arrecraums ydamuxcs o maremartuke. lloaroroska
AK3aMEHAM IO MAaTEMAaTHUKE 3a KypC OCHOBHOW U CPEIHEMN IIKOJIBI.

13. ®opMbl Opranu3aluy U IPOBEPKH TOMAIIHEN padOThl yyaluxcs 10 MaTeMaTHKe.

14. Juddepennuanuss B 0O0y4eHUHM MaTEMATHKE: peaau3aius YpOBHEBOU U
npoduiibHON AuddepeHnuanuy B 00y4eHU MaTEMaTUKE.

15. Pabota yuurens B kiaccax (IIKoJax) ¢ yriyOJeHHbIM U3yYeHHEM MaTeMaTHKU.

16. BreknaccHas paboTa o MaTeMaTHKe.

17. YncnoBas JNMHUS HIKOJBHOIO Kypca. MeTonuka M3y4eHHMsS! YMCIIOBBIX CHCTEM.
Metoauka o0yueHus: peleHUI0 TEKCTOBBIX 3a/1a4 apu(PMETUIECKUM METOOM.

18. ®yHKIMOHANBbHAS JUHUS IIKOJIBHOIO Kypca MareMaThku. MeToauka u3ydeHUs
NOHATUA PYHKIMU. MeTouka u3yueHus: (GyHKIUN 3JIeMEHTapHBIMU METOJaMH U C
TTOMOIIIBIO POU3BOJHOM.

19. Meroauka u3y4yeHus MOKa3aTeabHON U JorapuMUIECKON (yHKIIHIA.

20. MeTonvka U3y4eHHs] TPUTOHOMETPUUECKUX (PYHKIUM.

21. Meroauka n3y4yeHus MOHITHUS ITPOU3BOIHOM U €€ NMPUJIOKEHUM B CTapLIEH HIKOJIE.

22. Meroauka U3y4eHus 3JIEMEHTOB UHTErPAJIIBHOTO UCYUCIIEHUS B CTAPILIEH IIKOJIE.

23. Jlunusa “BelpaxkeHus W npeoOpa3oBaHUs” B IIKOJIBHOM Kypce MaTE€MaTHKH.
MeTtonuka oOy4eHHs TOXKAECTBEHHBIM MPE0Opa30BaHUSAM BbIPAKECHHM.

24, Jluaus “YpaBHEeHUM B IIKOJIBHOM Kypce MareMaTuKh. Meroauka oOydeHus
PELICHUI0 ypaBHEHWM, HEpPAaBEHCTB, CHUCTEM YPABHEHUH M  HEPABEHCTB
(anreOpavyeckux W TPAHCUEHJEHTHBIX). MeTtoauka O0Oy4YeHUsI pEIICHUIO
TEKCTOBBIX 3aJau aNredpandeckuM METOA0M.
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25. Jluams “T'eomerpuueckue (Urypbl W WX CBOMCTBA” B MIKOJIBHOM Kypce
MaTreMaTuku. Meroauka U3y4eHUs B3aMMHOIO pACIOJIOKEHUS NPSIMBIX U
IIJIOCKOCTEH.

26. MeTtouka U3y4eHus OTHOUIEHUN PAaBEHCTBA U MOJ00US TEOMETPUUECKUX (DUTYD.

277. Metoauka n3y4eHrss MHOTOIPAHHUKOB U TEJI BPALLICHMUS.

28. JIunus “U3mepeHne reoOMEeTpUYECKUX BEJIMUMH B IIKOJIBHOM KypCce€ MAaTEMaTHKH.
MeTtonuka W3y4yeHUsT TE€OMETPUYECKUMX BEIWYMH (JJIMHA OTpe3Ka, IUIouaib
¢burypsl, 00beM QUrypsI U T. 11.).

29. Metonirka 00y4deHHUsl pelIeHUIO 3a/1a4 B IUIAHUMETPUH U CTEPEOMETPUU.

30. Meroauka u3y4deHUs] TeOMETPUUECKUX NpeoOpazoBaHui. MeToauka H3ydeHUs
BEKTOPOB Y KOOPJIMHAT B TEOMETPHH.

31. AKcuomMaTuyecKoe MOCTPOEHUE Kypca reoMeTpun. MeToiuKa N3y4eHus aKCUOM.

32. CroxacTthueckasl JIMHUSI IIKOJBHOTO Kypca MaTeMaTUKU. MeToauka W3y4yeHUus

3JIEMEHTOB KOMOWHATOPUKHU, CTATUCTUKU U TEOPUH BEPOSITHOCTEH.

Opranusys cBOIO yueOHYIO paOOTy, CTYJEHTHI IOJKHBI:

Bo-nepévix, BBISIBUTh PEKOMEHIYEMbI PEXKUM M XapakTep yueOHOW paboThl
110 U3YUYECHUIO TEOPETUYECKOTO Kypca, IPAKTUUYECKOMY NPUMEHEHHUIO U3YUYEHHOTO
MaTepuainga, IO BBINOJHEHUIO 3aJaHUM JAJd CaMOCTOSITENbHOM paldoThl, MO
MCII0JIb30BAHUIO HHPOPMALIMOHHBIX TEXHOJIOTUNA U T.1.

Bo-eémopwix, 03HaKOMUTBCS C YKa3aHHBIM B METOJAMYECKOM MaTepualie 1o
JUCUUILJIMHE IepeyHeM  ydyeOHO-METOAMYECKUX  HU3JIaHMM, PEeKOMEHIYEMBbIX
CTyAEHTaM [UIs IOATOTOBKM K 3aHATHUSAM U BBIIOJHEHUS CaMOCTOATEIbLHOU
paboThl, a TakXe C METOAMYECKUMHU MarepuajaMyd Ha OyMaKHbIX W/WIU
ANEKTPOHHBIX  HOCUTENAX, BBINYIICHHBIX Kadeapoi CBOMMHM CHJIAMU U
IIPEIOCTABIISIEMBIE CTYIEHTaM BO BPEMS 3aHATHUH.

1. Paboma c yuebnvimu nocodusmu. JIjisl TOTHOLIEHHOIO YCBOEHUS Kypca
CTyIEHT JOJDKEH, NPEXAE BCEro, OBJIAJETh OCHOBHBIMM TIIOHSATUSMM OTOU
aucIUIUIMHBL. HeoO0XoauMo yCBOUTH ONpeNeieHUs] U MOHATUS, YMETh IPUBOJIUTH UX
TOYHbIE (POPMYITUPOBKH, MPUBOAUTH MPUMEPHI OOBEKTOB, YJIOBJIETBOPSIOIIUX 3TOMY
onpenenenuto. Kpome Toro, He00X0qUMO 3HaTh Kpyr ()aKTOB, CBSI3aHHBIX C JIAHHBIM
noHstueM. TpeOyeTcst TakKe 3HaTh CBSI3U MEXKIY MOHATUSIMH, YMETh YCTaHABIUBAThH
COOTHOIIICHMSI MEX]Ty KjaccaMu 0OBEKTOB, OMMCHIBAEMBIX PA3IMYHBIMU MOHSATUSIMU.

2. Camocmosamenvroe u3zyuenue mem. CaMocTosTeNbHasE paboTa CTyAEHTa
ABJSIETCS  BaXXHBIM  BHUJOM  JCATEIBHOCTH, IIO3BOJIIOIIMM  XOpOLIO  YCBOMUTH
U3y4aeMblil MpeMeT U OJHUM U3 YCIOBHM JOCTHUKEHHUS HEOOXOJAMMOro KadyecTBa
NOATOTOBKM M  MNpo(eccHoHaNIbHONW TMEepenoAroToBKH crenuanuctoB. OHa
IPEANoiaraeT CaMOCTOSITENbHOE HM3yYEHHE CTYACHTOM PEKOMEHJIOBaHHON y4deOHO-
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METOJMYECKONW JIUTEepaTypbl, pa3IUYHbIX CIPAaBOYHBIX MAaTEpHUAJIOB, HAIHCAHHE
pedeparoB, BHICTYIIEHUE C AOKIAJA0M, MOATOTOBKY K JEKIMOHHBIM U MPAKTHUYECKUM
3aHATHUSM, IOJITOTOBKY K 3a4ETY M 9K3aMEHY.

3. [loocomosxka k npakmuueckum 3anamusam. 1Ipyu moArOTOBKE K MPAKTUYECKUM
3aHATUSAM CTYJEHTAM PEKOMEHIYETCS CIEI0BAaTh METOIMYECKUM PEKOMEHIAINSIM TI0
pabore ¢ yueOHbIMHU OCOOUSIMU, IPUBEJACHHBIM BBIIIIE.

4. Cocmasnenue xoucnekmos. B KOHCIEKTE€ OTPa)K€HbI OCHOBHBIC TMOHSTHS
TeMblL. I HarTAHOCTH M YA0OCTBA 3aTIOMUHAHUS UCTIOIB30BAHBI CXEMbI U TAOJIHIIBI.

5. Iloocomosxka « 3auemy/sx3ameny. lIpu TIOATOTOBKE K 3a4eTy/IK3aMEHY
CTYJICHTBI JIOJDKHBI HCIIOJTb30BaTh KaK CaMOCTOSITEIBHO MOITOTOBJICHHBIE KOHCIICKTHI, TaK
Y MaTePUAJTBI, TOJTYICHHBIC B XOJIE JICKITHH.

Hepequb negarorn4eCKux u HH(l)OpMaIII/IOHHbIX TCXHOJ’[OFHﬁ, HCII0JIb3YEMbIX
IPH OCYIICCTBJICHUHA Oﬁpa30BaTeJ'lLHOFO nmpomecca mo IMCHMILJINHE

[IpenonaBanrie ydeOHOW MUCHMIUIMHBI CTPOUTCA HA COYETAHUU JIEKIIHUH,
71a00paTOPHBIX 3aHATHI U PAa3IMYHBIX (HOPM CAMOCTOSATEIHLHON pabOTHI CTYICHTOB.

B  mpomecce  0OCBOEHHMsS — IHMCHMIUIMHBI  HCIIOJB3YIOTCS  CHEAYIOLIUE
o0Opa3oBaTeIbHbIE TEXHOJIOTHH, CTIOCOOBI M METOIbI (POPMHUPOBAHUS KOMITCTCHITHN.

TpaauimoHHbIE JIEKIIUU U JIA0OpATOPHBIEC MPAKTUKYMBbI, BHIIIOTHEHHUE PACUETHO-
rpadguyeckux paboT, yrnpaxKHEHUs, MOJICIUPOBAHNE, COCTABICHUE PA3TUYHBIX BUIOB
QITOPUTMOB U TAOJIHIL.

Taxke Ha 3aHATUSX TPAKTUKYETCSl CaMOCTOsATENbHAas paboTa CTYAEHTOB,
BHITMIOJIHEHUE 33JaHMH B MaJlbIX TIpyMIax, MHUChMEHHbIE PA0OThI, MOJACIMPOBAHUE
JMCKYCCUOHHBIX CUTYyallUi, paboTa ¢ pa3aaToOuyHbIM MaTepUasioM, MPUBJIEKAIOTCS PECYPCHI
ceru INTERNET. Kypc npemycmaTpuBaeT  BBIIIOJHEHME  KOHTPOJBHBIX U
CaMOCTOATENTFHBIX paboT, MMCHMEHHBIX JOMAITHUX 337aHuil. B kadecTBe hopm KOHTPOIIS
VICIIOJIb3YIOTCS PA3JIMYHBIE BAPUAHTHI B3aUMONPOBEPKH U B3AUMOKOHTPOJIS.

VII. MarepuajibHO-TEXHUYECKOE O0ecneYeHue 1 CIUITHHbI

OcHalleHHOCTD
HanmenoBanue
. crenHaAIbHbIX IlepeuyeHsb JULIEH3HOHHOTO
CHenuaIbHbIX MOMeIleHUIl 1 .
. noMeleHuil u NPOrpaMMHOI0 o0ecreyeHusl.
TOMEIIUCHIHH A5 NoMeleHHH 1/ PexkBH3HMTHI MOATBEPKIAIOIIETO
CaMOCTOSITEIbLHO . p Hl
CaMoOCTOSITeIbHOM AOKYMEHTAa
padoThI
padoThbI
VYuebnas aynuropusi: Ne 312 | UatepaktuBnas cuctema | MS Office 365 pro plus — Akt
(170002 Tsepckas 0611., Promethean ActivBoard | npuema-nepenaun Ne 369 ot 21 utons
r. TBeps, nep. CamoBsiii, 1. 35) 587. 2017;
Mernosas jocka, MS Windows 10 Enterprise — AKT
KOMIUICKT Y4eOHO npuema-niepenauu Ne 369 ot 21 nrons
MeOenH. 2017;
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Google Chrome — 6ecruiatHoe [1O

VYyeOnas aynutopus Ne 213
(170002 Tepckas 00611.,
r. Teps, nep. CanoBsii, 1. 35)

Kommnsrorep: (mporueccop
Core 15-2400+moHUTOD
LC E2342T) — 10 mir.,
I'padompoexrop.
MynbTUMe AUAHBINA
KOMIUIEKT y4eOHOTO
KJiacca.

MS Office 365 pro plus — AKT
npuema-nepeaadu Ne 369 ot 21 uronst
2017,

MS Windows 10 Enterprise — Akt
npuema-niepenaun Ne 369 ot 21 urons
2017,

Google Chrome — 6ecrutataoe I10;
MATLAB R2012b — Akt
npenocrasienus npas Ne Us000311
oT 25.09.2012;

Mathcad 15 M010 — Akt
npenoctasienus mnpas M1C00000027
ot 16.09.2011;

Origin 8.1 Sr2 — norosop Nel13918/M4
ot 24.09.2009 ¢ 3A0 «CodtJlaitn
Tpeitay;

MiKTeX 2.9 — 6ecmmataoe  I10;
Lazarus — 6ecruiatroe 110;

NetBeans IDE — 6ecmmatnoe 110;
PostgreSQL — 6ecrutathoe 110;
Python — 6ecrutatnoe I10;

Visual Studio 2010 - Akt
npenoctasienus npas Ne Tr035055 ot
19.06.2017;

Wireshark 2.0.0 — 6ecruratHoe 110

VIII. Ilepeyens 00HOBJICHU padodyell MPOrpaMMbl JUCHMIIHHbBI

OOHOBJICHHBIN JlaTta v mpoToKOI
Nop.pp. | PasAen paboueit | OnucaHue BHECEHHBIX 3acenanus kadeapsl,
IIPOrPaMMBbI W3MEHEHUU YTBEPAUBLIETO
JVCLIUILIMHBI M3MEHEHUS
1.
2
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