[LOKYMEHT MO prees=s e, = -
Wndopmauns dena ﬂe&ﬁ‘é“‘ Oqu MHUHUCTEPCTBO IMTPOCBEIIEHUSA

®NO: LWékmnHa 3epg)§'manbeBHa o,‘\%\ POCCHMUCKOU ®EAEPALIUN

[lomxHocTb: Pekr % ®DenepanbHOe rocylapcTBeHHOe 0101:KeTHOE 00pa3oBaTeIbHOe
[lata nognucaHyss 04. 05 2026 1672449 % yupe:KIeHHe BhICIIIEr0 06pa3oBaHusl

YHUKambHbIN N oqzaMMHbM o[ £ «b1aropemeHcKuii rocy1apcTBEHHbIH NMeJarorn4ecKuii yHHBEPCHUTET»

a2232a55157¢ 57&51a8999b119089?§53989420420336ffbf8&48§ﬂm O

BPA3OBATEJIBHAS ITPOTPAMMA

l"fscmm y\«\"‘ PabGouas nporpamMma JMCHUIITHHBI

«YTBEPXIAIO»

Hexan

¢usuko-MmaremaTudeckoro paxkyjabTeTa
. ®I'bOY BO «bI'TTY»

—h (’E//‘((/(} ~ - T.A.Mepeneanna
- = «24» man 2023 1.

Pa6Gouasi nporpaMMa qHCHHMIINHBI
METOJIUKA OBYUYEHUSI MATEMATHUKE

HanpagsJjieHne moaroToBKu
44.03.05 IEJAT'OI'NYECKOE OBPA3OBAHUE
(c aByMs1 npo¢uIsiMu MOATOTOBKH)

IIpoduas
«HUHDPOPMATHUKA»

IIpoduas
«MATEMATHKA»

YpoBeHb BbICHIEr0 00pa30oBaHHA
BAKAJIABPUAT

Ipunsra

Ha 3acelaHUM Kadeapbl pu3nyecKoro u
MaTeMATH4YeCKOro 00pa3oBaHus
(mpotokoa Ne 9 ot «24» mas 2023 r.)

Baarosemenck 2023




COJEPKAHUE

1 ITOACHUTEJIBHAS BATIHMCKA ..ot
2 YYEBHO-TEMATHUYECKOE INTAHUPOBAHHUE ........ccooooviiiiiiiiiii
3 COAEPXKAHUE TEM (PA3ZIEJIOB) ...coiiiiiiiiiiiiciii s
4 METOAMYECKHUE PEKOMEHIAIIMU (YKA3AHWA) U CTYAEHTOB 110
N3YUEHUIO JUCHUIIIIMHDBL........ooiiiiiiiiiie e 13
S MIPAKTUKVYM I1IO JUCHHUIIIIMHE .......ccoiiiiiiiii 19
6 AMJAKTUYECKUE MATEPUAJIBI IJIS1 KOHTPOJISL (CAMOKOHTPOJIA)
YCBOEHHOI'O MATEPHUAIIA ...t 33
7 IIEPEYUEHb MHOOPMALIMOHHBIX TEXHOJIOT U, UCIIOJIB3YEMBIX....................... 66
B [TPOLIECCE OBYUEHUS ......ccoiiiiiiinii i 66
8 OCOBEHHOCTHU U3YYEHMA JUCHUITVIMHBI MTHBAJIMJAMU U JIMIJAMU C
OI'PAHUYEHHBIMU BO3MOXHOCTAMMUM 3JOPOBDBS ... 66
9 CIIMCOK JIUTEPATYPBI U UHOOPMALIMOHHBIX PECYPCOB ..o 66
10 MATEPHUAJIBHO-TEXHUYECKAS BA3A .....oooiiii 68

11 JINCT UBSMEHEHUI U JOIIOJTHEHMM..........c.coviviieieeceseeee s 69



1 IIOSICHUTEJIBHAS 3AIIUCKA

1.1 enp AMCHUIVIMHBI, CUCTEMATH3alMsl 3HAHUH ydallMXCsl IO ICUXOJIOTUH, Ielaro-
ruKe, GOpMHUPOBAHUE 3HAHUI IO TEOPUH U METOAMKE O0YUYECHHUsI MaTEMAaTUKE U OCBOCHHUE €€ OC-
HOBHBIX METOJI0B.

1.2 Mecto aucuuniaunsl B crpykrype OOIIL: {uctuniimna «MeTtoauka o0y4eHus mare-
MaTHKe» OTHOCUTCS K AUCLUILNIMHAM IPEIMETHO-METOAMUYECKOro MOy 1o npopumo «Marte-
MaTHKay o0s3aTenpHoi yactu b1 (51.0.07.05).

Jlist ocBOCHMSI TMCHMILIMHBI «MeToauka 00y4eHns: MaTeMaTHKe» CTYJIEHTbI UCIIOJIb3YIOT
3HAHUS, YMEHUS U HaBBIKU, CHOPMHUPOBAHHBIE B IPOIIECCE U3YUEHUS] MAaTEMATHKH, allreOpbl U reo-
METpUM B 0011e00pa30BaTEeIbHON IIKOJE, a TaKKe MPU W3yYEeHUH JUCLUIUIMH IpOoQecCuOoHab-
HOTO ITUKJIa U KypCOB IO BHIOOPY.

1.3 lucuuniuHa HanpaBJ/jeHa Ha (opMUpPOBaHue ciaeayrommux komnerenuuii: OINK-
2, OIIK-5, IIK-1, T1K-2:

- OIIK-5. CniocoGeH ocyIecTBIATh KOHTPOJIb U OLEHKY (hOPMUPOBAHUS Pe3YyIbTaTOB 00-
pa3oBaHus 00YJAIOUINXCS, BBISIBISTH M KOPPEKTUPOBATH TPYTHOCTH B 00yUEHUH, MHANKATOPaAMH
TOCTHKEHUS] KOTOPOH SIBISIFOTCS:

e OIIK-5.1. OcyuiectBisieT BBIOOp colepKaHMsl, METO/I0B, IPUEMOB OPraHU3ALUU KOH-
Tpouss 1 ouleHkH, B ToM uncie UKT, B COOTBETCTBUU C YCTaHOBJIEHHBIMU TPEOOBaHUSIMU K 00pa-
30BaTENbHBIM pe3yIbTaTaM 00y4arOIIUXCS;

e OIIK-5.2. OGecneunBaeT 00BEKTUBHOCTh M JOCTOBEPHOCTh OLIEHKH 00pa30BaTEIbHbIX
pe3yabTaToOB 00YyYarOUIUXCs;

e OIIK-5.3. BeisBisieT 1 KOPPEKTUPYET TPYAHOCTH B 00y4eHUH, pa3pabaThiBaeT Mpeio-
JKEHUS TI0 COBEPIICHCTBOBAHUIO 00pa30BaTEIBHOIO IIpoIlecca.

- IK-1. CnocoGeH oCyIIeCTBIATh MEAaroruuecKyro AesITeIbHOCTD 10 OpraHu3auu oopa-
30BaTeNILHOTO MpoIEcca B 00pa30BaTeIbHBIX OPraHU3aALUAX PA3IMYHOIO YPOBHS, HHAMKATOPAMH
JOCTHXXCHUA KOTOpOfI SABJIAOTCA:

e [IK-1.1 OcymectBisieT 00pa30BaTENbHYIO JI€ATEIBHOCTh B COOTBETCTBUU C TpeOOBa-
HUSAMH (elepalibHbIX TOCYAAPCTBEHHBIX 00pa30BaTENbHBIX CT aHJApTOB OCHOBHOTO OOWIETO U
cpenHero odmiero oopazoBaHusl.

- IIK-2. Cnoco6eH ocynecTBIATh NearornyecKyo A TeIbHOCTh 110 IPOQHILHBIM Mpe -
MeTaM (JUCHUIUIMHAM, MOAYJISIM) B paMKax MporpaMMm OCHOBHOI'O OOLIETr0 M CPEeIHEro oOILIero
00pa30BaHus; MHANKATOPOM JOCTH)KEHHSI KOTOPOH SIBIISETCS:

e JIK-2.7 3HaeT MeTOAMKY IpenojaBaHus y4eOHOro mpeamera (3aKOHOMEPHOCTH Ipo-
necca €ro npenoaaBaHusa; OCHOBHBIC ITOAXO/AbI, IIPUHIMWIILI, BUJbI U ITPUEMbBI COBPEMCHHBIX II€aa-
TOIMYECKUX TEXHOJIOTUI), YCIIOBHSI BEIOOpa 00pa30BaTebHBIX TEXHOJIOTHH 1151 AOCTHKEHHS T11a-
HUPYEMBIX 00pa30BaTeIbHBIX PE3yIbTaTOB 00yUEHHUs, COBPEMEHHbBIE TIEIarOTHYECKUE TEXHOIIO-
UM pean3ali KOMIIETEHTHOCTHOTO MOAX0/1a.

1.4 TlepeyeHb MJIAHMPYEMBbIX pe3yJIbTATOB 00y4eHusi. B pe3ynbTare u3yueHus: AUCIIU-
IUTMHBI CTYAEHT JOJIKEH

- 3HATD!
OCHOBHBIE LI€JIM U METOJIbl O0YUYEHHUsI MaTeMaTHKe, 3aKOHOMEPHOCTHU Tpoliecca 00yueHHUs] MaTe-
MaTHKe; JOTHYECKYIO CTPYKTYpPY IIKOJBHOTO Kypca MaTeMaTUKH, MpaBuiia pabOThl C OCHOBHBIMU
MaTeMaTHYECKUMH TMPEATIOKEHUIMHU, (OPMBI KOHTPOJISI U CAMOKOHTPOJISA, TPEOOBAaHUS K YPOKY
MaTeMaTUKH U OCHOBHbIE MOJIOKEHUS MOJTOTOBKH YUHUTENS K YPOKY;

- YMeTb.
OCYIIECTBIISITh BBIOOp COJEpKaHUS M METOJOB OpraHU3aluu y4eOHOH JesTenbHOCTH o0ydaro-
LIUXCS; IPOBOJAUTD JIOTUKO-METOAUYECKUM U NIPEAMETHBIN aHaIU3 TEM, U3yYaeMbIX B IIKOJIBHOM
Kypce MaTeMaTHKH; COCTaBJISATh KOHCIEKTHI YPOKOB U MX (parMeHThl, IPUMEHSAThH MOJTyUYEHHbIE
3HAHUS HA IPAKTHUKE;

- BJIAJETh!
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pUEeMaMU OPTaHU3alUK KOHTPOJIS U OLIEHKH JOCTHKEHUH B IPEIMETHON 00JIaCTH «MaTeMaTUKay
B COOTBETCTBHH C YCTAaHOBJICHHBIMH TPEOOBAaHUSAMH K 00pa30BaTEIBHBIM pE3ysIbTaTaM 00ydaro-
HIMXCS; TPUEMaMHi OpraHu3aluu y4eOHOH JesITebHOCTH 00y4aloluXCs; YMEHUSIMH TPUMEHSTD
TEOPETHUUECKUE 3HAHUSI HA MPAKTHKE.

1.5 O6mas Tpya10eMKOCTh AUCHHILIMHBI «MeTonKa 00yUYeHHsT MaTeMaTHKE» COCTaB-
asiet 10 3avetHbix eaunuil (naee — 3E) (360 wacos):

1.6 O0beM JUCUMIIIIMHBI M BUIbI Y4eOHOM 1eATeJIbHOCTH

O0beM TUCHUILIMHBI U BHIbI Y4e0HOH /iesiTeIbHOCTH (04Hast (popMa o0yueHus1)

Bua yueOHo# padoThl Bceero yacosn Cemectp 6 Cemectp 7 Cemectp 8
OO61mast TpyA0eMKOCTh 360 108 144 108
AynuTopHbIE 3aHATHS 162 o4 o4 94
Jlekuun 62 18 22 22
[TpakTHyeckue 3aHsATUS 100 36 32 32
CamocrosiTenbHass  pa- 162 54 54 54
0oTa
Bun koHnTpoOIIs 3aluTa Kyp-

COBOM pa-
0OTHI
Bug WTOrOBOro  KOH- 36 3ager ¢ Dk3amen (36) 3ager ¢
TPOJISt OILIEHKOH OIIEHKOU

2 YYEBHO-TEMATHUYECKOE IINTAHUPOBAHHUE
2.1 Oynasn ¢opma o0y4eHus

YueOHO-TeMAaTHUYECKHIi IJIaH

AyIHMTOPHBIC 3aHATHS Camocrosi-
HaumeHnoBanue Bcero
Ne IIpakTnyeckue | TeJbHast
TeM (pa3aeioB) 4acoB Jleknuu
3aHATHSA padora

CEMECTP 6 108 18 36 94
|. OcHoBBbI MeTOAUKH 00y4e- 80 14 2% 0
HUSl MATEeMaTHKe

1. | Meronuka o0y4yeHust Mmarema- 4 2 i 2
TUKE KaK IpeaMeT

2. | Uenn m meToer 00yueHMs Ma- 4 9 i 5
TEeMaTUKe

3. | OcobennocTr 0OyUeHHs MaTe-
MaTHKe Ha 6a30BOM U yIiy0-
JIEHHOM YPOBHSX OCHOBHOTO U 12 2 4 6
cpenHero odmiero oopazopa-
HUS

4. | KonTposne 3HaHUN U yMEHUN
yuamuxcs. CoBpeMeHHbIE
CPEICTBA OLIEHUBAHUS PE3YJIb- 16 2 6 8
TaToOB 00y4YeHUs MO0 MaTeMa-
THKE

5. | Meronuka opraHu3aiuy BHE-
YPOYHOM 1eATEeIbHOCTHU 10 Ma- 12 2 4 6
TEeMaTHKe




Mertoauka opranu3aiuu mpo-
€KTHO-HUCCJIE10BAaTENIbCKON Jie-
SATEILHOCTU IO MaTeMaTHKE

16

Metoanyeckre 0cOOCHHOCTH
(dhopmupoBanus pyHKIIHMOHAIb-
HOM TPaMOTHOCTH IIKOJIbHU-
KOB B 00JIACTH MaTeMaTHKH

16

I1. MeToauka o0yyeHusi Ma-
TeMaTHKe B 5-6 Kjiaccax

28

10

14

Meroanueckre 0COOCHHOCTH
o0y4yeHHs MaTeMaTHKeE B 5-6
KJaccax

16

Oco0eHHOCTH U3YYCHHUS T€O-
METPUYECKOT0 MaTepuana B 5-
6 Ki1accax

12

CEMECTP 7

108

22

32

54

I1l. MeToauka o0yuenust
ajiredOpe B OCHOBHOI IKOJIe

46

14

23

10.

Teopust ynucna B Kypce ai-
reOpbl OCHOBHOM IIKOJIBI

11.

JIMHUS TOXKIECTBEHHBIX TIpe-
00pa3zoBaHuit

12.

YpaBHEHMS U HEPABEHCTBA B
Kypce MaTeMaTUKU OCHOBHOM
LIKOJIBI

13.

DyHKIMHA B OCHOBHOH IIKOJIE

14.

YucnoBbie TTOCIEN0BATEL-
HOCTHU U IIPOIPECCUU B OC-
HOBHO IIIKOJIE

15.

Metoauka oOydeHus pere-
HUIO CIOKETHBIX 3a7a4 B OC-
HOBHOM IIIKOJIE

12

IV. MeToauka o0y4eHus
IUIAaHUMETPHH B 7-9 Kaac-
cax

62

13

18

31

16.

Jlornueckoe nocrpoeHue
HIKOJIBHOTO Kypca F€OMeT-
puu

17.

Metoauka N3YUCHUA B3aM-
HOT'0 PACIIOJIOKCHHUS IMMPAMBIX
Ha IIJIOCKOCTH

18.

Metoauka 00ydeHus: reoMeT-
pUYecKUM (pUrypam Ha mioc-
KOCTH

19.

BenuunHbI B IKOJILHOM
Kypce IIIaHUMETPUHU

20.

I'eomeTpuyeckue mocTpoe-
HUS Ha IUIOCKOCcTH. MeTo-
JIMKa 00y4eHUs peIIeHUIO 3a-
Jlad Ha IIOCTPOEHUs

12




21.

['eomeTpuyeckue mpeobdpaszo-
BaHHA Ha IJIOCKOCTH. Me-
TOAMKA 00yUYEHUS

22.

BekTopbl 1 MX KOOPAWHATHI B
Kypce reomeTpun 7-9 knac-
COB

23.

Mertonuka 00y4eHus pere-
HUIO TEOMETPUYECKHX 3a/1a4

12

IK3AMEH

36

CEMECTP 8

108

22

32

54

V. Meroaunka o0y4yeHus aJji-
redpe u Ha4YaJIaM aHAJIM3a
B CpeJHel KoJe

48

16

24

24,

Oco0OeHHOCTH U3YyYeHHUS Jeii-
CTBUTEIILHBIX YHCET B Kypce
anreOpsl CPEAHEH IIKOJIBI

25.

JIuaus GyHKUUN B cTapiieit
IIKOJIe

26.

ToxaecTBeHHbIE TpeoOpa3o-
BaHUs TPAHCUCHACHTHBIX BbI-
pakeHU’ B Kypce anreOpsl
CpeHEN IIKOJIbI

27.

YpaBHEHHs 1 HEPABEHCTBA B
Kypce aireopbl cTapiiei
IIIKOJIBI

12

28.

Meroanka n3ydeHus Mpous-
BOJIHOM B Kypce anreopsl U
HayYaJl aHaJIu3a

12

29.

Mertonarka n3ydeHus nepBo-
00pa3Hoil U uHTerpana

V1. Metoauka o0yueHust
crepeomerpum B 10-11
KJIaccax

34

17

30.

TeopeTnyeckue OCHOBBI TO-
CTPOEHHUS IIKOJIBHOTO Kypca
CTEepEOMETPUHU

31.

B3aumHoe pacnionoxenue
IPSIMBIX U IIJIOCKOCTEMN B
npocTpaHcTBe. Meroanka
0o0y4eHus

32.

N3yueHnne MHOTOTPaHHUKOB
U TeJI BpaIlleHHs B Kypce CTe-
PEOMETPHH.

33.

Mertonuka 00y4eHusl 1mo-
CTPOEHUIO CEYEHU MHOTO-
TPaHHUKOB

34.

BeanunHEbl B IIKOJILHOM
Kypce CTepEOMETPUH

35.

BekTopHbIl 1 KOOpUHAT-
HBIN METOAbI B IIKOJIBHOM
Kypce CTepeoMETpUHr




36.| T'eomerpuueckue mpeodpaszo-
BaHUs B IpOCTpaHcTBE. Me- 2 - 1 1
TOAMKA 00yUYEHUS
VII. Meroanka o0yueHus
3JIeMEeHTaM TeOPUH BepPOAT-
HOCTeH M CTATUCTUKU B 26 5 8 13
IIKOJIBHOM Kypce MaTeMa-
THKH
37.| Meronuka oOy4eHus die- 6 1 2 3
MEHTaM KOMOWHATOPUKHU
38.| Meroauka oOy4eHus die-
MEHTaM TEOPHH MHOKECTB, 6 1 2 3
3JIEMEHTaM TeOpuu rpados
39.| Meroauka oOyueHus de-
MEHTaM MaTeMaTHYCCKOM 6 1 2 3
CTaTHCTUKH
40.| Meronuka oOy4YeHHS de-
MEHTaM T€OPHH BEPOSTHO- 8 2 2 4
crei
41.| 3ammTa KypcoBoi pabOThI
UTOro 360 62 100 162
HNuTepakTHBHOE 00yUYeHHe MO TUCHUILINHE
HaumenoBanue Bun Popma Koa-
Ne HHTEePAKTHB- BO
TeM(pa3aesioB) 3aHATHSA
HOT'O 3aHSITHS | YaCOB
6 cemecTp 12
1. | Metoauka opraHu3aiii BHEYPOUHOH JESITEIb- P Pa6ora no rpyn- 4
HOCTH 10 MaTeMaTHUKE nam
2. | KoHTposb 3HaHuit 1 ymenui yqamuxcs. Co-
BPEMEHHBIE CPEJICTBA OLICHUBAHUS PE3yJIbTa- [P PaboTa B mapax 2
TOB 00yUY€HUs IO MaTeMaTHKe
3. MGTOI[I/IIfa Opra’u3aliy NpOEeKTHO-UCCIEI0BA- P PaGora & napax 5
TEIbCKOU JIESTEIBHOCTH 110 MAaTEeMAaTHKE
4. | Meronndeckne 0cOOEHHOCTH (POPMHUPOBAHUS
(YHKIMOHAIBHON IPaMOTHOCTH IIKOJIBHUKOB ITP Pab6ota B mapax 4
B 00JIaCTH MaTeMaTUKHU
7 cemecTp 12
5. VYpaBHeHus u HEpaBEHCTBA B Kypee MaTeMa- TP PaBora B mapax 9
THUKH OCHOBHOM IIKOJIBI
6. OyHKIMM B OCHOBHOM IIIKOJIE TP Pa6ora no rpyn- 9
nam
7. Meroauka o6yqeuH1/1;1 PEIIEHUIO CIOKETHBIX TP PaBora B mapax 9
3aJ1a4 B OCHOBHOM IIKOJIE
8. MeTtoauka 00y4eHUs TeOMETPUUECKUM (HUTY- TP Pa6ora no rpyn- 9
pam Ha IJI0OCKOCTH nam
9. ['eomeTpuueckue MoCcTpOECHUs HA TIIOCKOCTH.
Meroanka 00ydeHUs PEIICHUIO 3a71a4 Ha 110- [P PaboTa B mapax 2
CTpOEHHUS




10.| Meronuka 0Oy4YCHHSI PEIICHUIO TEOMETPHYC- P Pabora B mapax 5
CKHX 3aJ1a4
8 cemecTp 10
11.| OcobeHHOCTH U3yUYEHHS JCHCTBUTEILHBIX P Pa6ora o rpyn- 9
YHCell B Kypce ainreOpbl cpeiHed  [IKOJIbI nam
12.| YpaBHEHUs M HEPABEHCTBA B Kypce aireOpbl TP Pab6ora o rpyn- 5
CTapIICH IIKOJIbL ImaM
13. | MeToauka u3y4eHus: IPOU3BOTHON B Kypce P Pa6ora o rpyn- 5
anreOpbl ¥ HAYAJl AaHATTN3A nam
14.| Meronuka u3ydeHus B3aMMHOTO PACIIOIOKE- 1P Pa6ora o rpyn- 1
HUSA IPAMBIX U IINIOCKOCTCHU ImaM
15.| Teomerpuueckue mpeoOpa3oBaHus B MPO- P Pabora B mapax 1
cTpaHcTBe. MeToanka 00y4eHus
16.| Meronuka oOyueHHs HJIEMEHTaM MaTeMaTH- Ip Pa6ora o rpyn- 9
YECKOU CTaTUCTUKU ImamM
HUTOTrO 34

3 COAJEP) KAHUE TEM

Tema Ne 1. Meroauka o0yueHusi MaTeMaTHKe KaK MpeaMeT

[Ipenmer MeToauKu npenojaBanus MateMaTuku. Coaepxanue, Leu, 3a/1a4i, METO/Ibl Me-
TOAMKH IpenojaBaHus MareMaTuku. [IpoOnemsl, BXoasiue B IpeIMeT METOAUKHU MPEo/iaBa-
HUS MaTeMaTHKU. MlcTopus pa3BUTHS U COBPEMEHHOE COCTOSIHME METOJMKH IpenoJjaBaHus Ma-
TEMaTHKH KaK HayYHOU AUCIUILTUHBI. MaTemMaTtuieckoe oOpa3oBaHue.

Tema Ne 2. Lleanu u MeToIbI 00y4eHHSI MaTeMATHKe

Pa3nble moaxobl K onpezaeneHuto 1eei o0yuenus Matematke. O01as XxapakTeprucTuka
U KOHKPETHOE UX IpejcTaBieHne. Pazmuunble criocoObl KOHKPETHOTO MPEICTaBICHUs LieNneil.
PacmmgpoBka pa3BuBaromux (JIOTHYECKUX ), TUJAKTUYECKUX, BOCIIUTATENbHBIX 1esel. HekoTto-
pbie (hopMbl pabOTHI [0 MPUBUTHIO UHTEpeca K MaTeMaTHke. HekoTopsle myTH popMHUpOBaHHUs
MI03HABATEIBHOIO HHTEPECca B IIpoliecce 00yueHus MKOJIbHUKOB MaTemaTuke. O cucreme 3aja4
11 GOPMHUPOBAHUS IPOCTPAHCTBEHHBIX MPEICTABICHUN yUaIluxcs.

[Tonstue merona. Knaccudukanus MetonoB. PenpoaykTuBHbIE, MPOTYKTUBHBIE METOJIbI
00yuyeHHsI MaTeMaTHKe.

[Ipumenenue npobiemuoro ooyuyenus. [Ipodnemusie cutyanuu. CriocoObl CO3AaHUS MTPO-
O65eMHbIX cuTyanuid. OCHOBHBIE TEMBI MPOOIEMHBIX CUTYAIU, UX CYyTh, IPUMEPHI, YPOBHH IPO-
0J1eMHOT0 00YUYEeHHUsI, UX XapaKTepUCTUKA.

Tema Ne 3. OcobenHoCTH 00y4YeHHsI MaTeMaTHKe Ha 0230BOM H YIJIy0JIeHHOM YPOBHSAX
OCHOBHOI'O U CpeHero o0uiero od0pa3oBaHus

HuddepenurpoBanHoe u npoduiisHoe 00yueHne maremaruke. OcCOOEHHOCTH 00ydeHus Ma-
TeMaTHKe Ha yriayOJeHHOM U 0a30BOM ypOBHE OCHOBHOTO 00111eT0 00pa3zoBanusi. OCOOEHHOCTH
oOydeHus: MaTeMaTHKe Ha yriyOjJeHHOM U 0a30BOM YpOBHE B CTapIIuX Kiaccax. Opranuzanus
Qg QepeHIIMPOBAHHOTO ¥ MHIMBHUYaJbHOTO MOAXOJ0B B O0OyYeHHMH, B TOM dYHcie 00ydaro-
muxces ¢ OB3.

Tema Ne 4. KonTpoub 3Hannii 1 ymeHuii yuamuxcs. CoppeMeHHbIe CPEACTBA OLlCHH-
BaHUs pe3yJIbTATOB 00yUeHHs 110 MaTeMaTHKe

Kontpons: tunsl, nenu, GpyHkiuu. Buasl, Gopmel, cpeactBa koHTposst. PopMbl rocynap-
CTBEHHOT'O0 KOHTpOJIs 1o MareMatuke. Onenka u ormetka. CriocoOs! onieHnBanus. Kpurepuanib-
HOe U (popMupyIOlIlee OIIEHHBAaHUE 10 MaTeMaTHKe. BUbl OLIEHOYHBIX MPOLEAYP B COOTBET-
ctBuu ¢ PI'OC.

Tema Ne 5. Meroauka opranu3aliii BHEYPOUHOH AeTeJIbHOCTH 110 MaTeMaTHKe
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emu, conepxkanue, GopMbl BHEYpPOUHOM padOTHI IO MaTEeMaTHKE B CPEAHEH mikose. Mate-
MaTHYECKHE KPY)KKH. DIEKTHUBHBbIE KypChl. JlOMOJTHUTENBHOE MaTeMaTHYecKoe 0O0pa3oBaHHE
LIKOJIBHUKOB.
Tema Ne 6. MeToauka opranu3anii NpoeKTHO-UCCJIEJ0BATEIbCKOM 1esiTeIbHOCTH 110
MaTeMaTHKe
HccnenoBarenbekas NeaTeIbHOCTh MIKOILHUKOB. [Ipoekt. Meton npoekroB. Knaccuduka-
L[Us1 IKOJIbHBIX TPOEKTOB. TpeGoBaHus, NpeabaBIsSeMble K IIKOJIbHBIM ITpoeKkTaM. OcoO0eHHOCTH
OpraHMU3alMK NPOEKTHON JEATENbHOCTH 110 MATEMAaTUKE B OCHOBHOM 11Kose. OCOOEHHOCTH Op-
TaHU3aLUH IPOEKTHON AEATEIbHOCTU 110 MAaTEMATUKE B CTAPIIMX KJIACCAX.
Tema Ne 7. Metoguueckue 0co00eHHOCTH (PDOPMHUPOBAHUS (PYHKIHMOHAJIBHONH rPamMoT-
HOCTH IIKOJIbHUKOB B 00JIaCTH MAaTEMaTHKH
@OyHKIMOHANBHAS TPAMOTHOCTh OOydaromuxcsi kak TpeboBanue HoBoro ®I'OC OO0 u
COO. ITonsaTue HyHKIMOHATBLHON TPaMOTHOCTH, KOMITOHEHTHI (DYHKITMOHAIBHOW TPaMOTHOCTH.
HccnenoBanusi pa3BUTOCTH (QYHKUMOHANBHON rpamotHocTH oOywaromuxcs (TIMSS, PISA,
HUKO). ®opmupoBanue u pa3BuTie GyHKIMOHAIBHONW IPaMOTHOCTH 00yYaroIIMXCsl Ha ypoKax
MaTEMaTHKHU.
Tema Ne 8. MeToauyeckne 0co0eHHOCTH 00y4eHHsI MaTeMaTHKe B 5-6 KJiaccax
Henu obyuenus. ConeprkaHue Kypca MaTeMaTUKH 9-6 kiaccoB. MeToanueckue 0coOeHHO-
CTH U3YyYEHHUs YUCIIOBBIX MHOXECTB B 5-6 knaccax. IIponeneBTrka n3ydeHHs TOKIECTBEHHBIX
npeoOpa3oBaHuii, PyHKIIMOHAIBHOW JTHHWUY, JIMHAHM YPAaBHEHHUI W HEpaBEHCTB. TEKCTOBBIE 3a-
Jla4u, CIOCOOBI UX PEILEHHUS.
Tema Ne 9. Oco0eHHOCTH N3yYeHHUsI TeOMeTPUYECKOro MaTepuaja B 5-6 kiaccax
DneMeHTBl FeOMETpUH B Kypce MaTeMaTtuku 1-4 xiaccoB. Llenu u 3agaun oGyueHus reo-
MeTpHUuYecKoMy Matepuaiy B 5-6 kinaccax. CopepxaHue reoMeTpUYECKOro MaTepuaia Kypca Ma-
TeMaTuku B 5-6 knaccax. IlponeneBTuka usydeHus akcuoM, reopeM. OcoOEHHOCTH M3Yy4YEeHUs
reOMETPUUYECKUX QPUTYDP, TEOMETPUUECKUX BETUYMH.
Tema Ne 10. Teopust unciia B Kypce ajaredpbl 0CHOBHOM IIKOJIbI
Pacmmpenue noHsaTHs 4uciia B Kypce MaTeMaTHKU cpeHer mKobl. [lonsaTue uncna. Me-
CTO YHUCJIOBBIX CHUCTEM B IIKOJIBHOM Kypc€ MAaT€MaTHUKH. Pa3nuuHble cXeMbl pa3BUTHs YUCIA.
MeTtoauKka BBe/IEHUSI HOBBIX YHCEJl B IIKOJIE: HATYpaJibHbIE, JPOOHbIE, TOJI0KUTEIbHbIE U OTPU-
LIATEJIbHBIE, pAllMOHAJIbHBIE, IEHCTBUTEIIBHBIE YUCIIA.
Tema Ne 11. JIuHus TOXK/AECTBEHHBIX IPe0dpa3oBaHuil
OmnpeneneHne TOXIECTBA U TOXKJIECTBEHHBIX MPEOOpa3OBaHM: pa3IMUYHbIe MOJIXOMAbI K
TOJIKOBAaHMIO TOXKJIECTBEHHBIX IPEoOpa3OBaHUM, CUCTEMbl OCHOBHBIX MNPEIOKEHHH, OCHOBBI
METOAMKH O0Y4EHHUs TOXKJIECTBEHHBIM MPe0Opa30BaHUsAM, MPUEMbI BBITOJHEHHS TOKIECTBEH-
HBIX MpeoOpa30oBaHUil LENbIX pallMOHATIbHBIX BBIPAXKEHUH, pallMOHAIBHBIX Ipo0ei U mpocTeil-
LIMX UPPALUOHAIBHBIX BBIPA)KEHUH.
Tema Ne 12. YpaBHeHHsI M HEPaBEeHCTBA B Kypce MATEMAaTHKH OCHOBHOM HIKOJIbI
OCHOBBI TEOpHUHY YPaBHEHUI U HEPABEHCTB, IPUMEHEHHUE UX IIPU PELLIEHUH 3a]1a4: METOIU-
YecKue 0COOCHHOCTH M3YUYEHHUS YPaBHEHHS U HEPABEHCTB Ha Pa3JIMYHBIX ATanax o0ydeHus; Gpop-
MHUPOBaHHE NMOHATUH "ypaBHEHME" 1 "HEPAaBEHCTBO", NX ONPEECIECHNE; METOANKA IIPUMEHEHUS
YpaBHEHUI M HEPABEHCTB IPH PEIICHUU 3ajjay; CIOCOObl PELIEHUS] YPaBHEHUM Ha Pa3InyHBIX
sTanax oOyudeHHs, UX METOAMYECKasi OCHOBA. MeTouuecKue 0COOCHHOCTH M3yUYeHHs OTIelb-
HBbIX BHUJOB M THUIIOB YpaBHEHHUH, HEPABEHCTB M MX CHUCTEM B Kypce MaTeMaTHKHd OCHOBHOM
LIKOJIBI.
Tema Ne 13. ®yHkuuu B OCHOBHOM 1IKOJI€
Pa3Burtue noHsATHS QyHKIIMM B MaTeMaTUKe U B 00y4eHUH MaTeMaTHKe; 3HAYCHUE u3yde-
HUs QYHKIMH B IIKOJIE; METO/IMKA BBEIEHUS MOHATUA QYHKIUH; QYHKIIMOHAIbHAS IPOIE/IEB-
THKA U CHCTEMAaTHYECKOE U3yUeHHE; XapaKTepUCTUKA KJIacCOB (DYHKIMH, N3y4aeMbIX B OCHOB-
HOM HIKOJIE; pa3InYHbIe METOAMUYECKUE OCOOCHHOCTH U3yUEHHsI JAaHHOM TEMBI.
Tema Ne 14. YncaoBble MOCAeA0BaTEILHOCTH M MPOTPECCHH B CPeIHE HIKoJIe
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MecTo 4MCIIOBBIX MOCIIEIOBATEILHOCTEH B MIKOJLHOM Kypce MareMaThuku. OCOOEHHOCTH
COJIepKaHUsl TEMbI B OCHOBHOW M CTapiiei mkosie. ApudMeTndeckas Mporpeccust 1 METOINKA
ee nu3yueHus. ['eomerpuueckas mporpeccusi 1 MeTo/IMKa ee u3yueHus. beckoHeuno yobIBaromas
reoMeTrpuueckas nporpeccusi. llponeneBTrka usyueHus npeena YucioBOM MOCiIe10BaTeNIbHO-
ctu. Vcronp30Banue mporpeccuil B perieHuy MpUKIaHbIX 3a1a4.

Tema Ne 15. MeToauka o0y4eHHs1 pellIeHHIO CIO’KeTHBIX 32/1a4 B OCHOBHOI LIKOJIe

3anaun - 1eJb, 337a4u - CPeACTBO 00ydyeHus: Marematuke (OOyueHHe MaTeMaTHKe yepe3
3agaun). CrokeTHble 3a1aun. CrocoObl MX PEeIIeHHs Ha pa3IMYHbIX dTarnax ooydeHus (apudme-
TUYECKUH, aaredpanyecKuil METoIbl, METOJI MAaTEMAaTUYECKOTO MOAEIUPOBAHNUS, TpapUUEeCKHit
metox u ap.) [loctpoenne cucremsl yrpaxxkHenuit. O0yueHne nprueMam MmoucKa pelieHus 3aaau.
3anaun 0a30BOT0, MOBBIIIEHHOTO M BHICOKOTO YPOBHEH CII0KHOCTH.

Tema Ne 16. Jloruyeckoe nocTpoeHue MKOJIbHOI0 Kypca reoMeTpuu

O OrMYecKOM CTPOEHUU TNeOMETPHUU: Pa3IMYHbIE MOAXOMAbI K JIOTUYECKOMY CTPOCHHIO
reOMETPUHM; eI U 3aJjaud IPEroAaBaHusi FTEOMETPUH B LIKOJIE; PA3JIMYHBIE CUCTEMbI aKCHOM
TUTAHUMETPUH; Y4eOHbIE TOCOOHS 110 TEOMETPHH IS CPEIHEN KO (KJIACCOB C YTIyOJIeHHBIM
M3Yy4eHHEM MaTEeMaTHKH); U3 UICTOPUU MIPENOJaBaHUs T€OMETPUU B IIKOJIE.

Tema Ne 17. MeToauka n3y4eHHusi B3AUMHOI0 PACHOJIOKEHHUS NPAMBIX HA IVIOCKOCTH

MeTtoauka u3ydeHus: napajuieIbHOCTH U NEPIEHIUKYJISPHOCTU MPSMBIX Ha IJIOCKOCTH.
CBsi3b IITAHUMETPUYECKOTO MaTeprasa ¢ COOTBETCTBYIOIINM Pa3AelioM CTEPEOMETPUH; POJIb aK-
CHOM IJITAHUMETPUHU NIPU U3YyUYEHUU NApAJUIEIBbHOCTU U MEPHEHAUKYISIPHOCTH IPSIMBIX; METO-
JIMKa BBEICHHS HOBBIX MOHSATHUH, UX ONpEICICHUE; METOANKA paboThl HAJl TEOpEeMaMu JTaHHOM
TeMbl (IPU3HAKHU, CBOMCTBA); POJIb 00OOIIEHUS U CUCTEeMAaTU3allMK 3HaHWM, YMEHUU U HABBIKOB
y4daluxcs; CBsA3b U3y4aeMOM TEMBI C APYTUMHU JACLHUIIIMHAMM IIKOJIBHOTO IIUKJIA; POJIb HATJIA -
HocTu U UKT-Texnoornii B npounecce n3y4eHus: JaHHOU TEMBI.

Tema Ne 18. MeToauka o0y4yeHusi reoMeTpU4eCKUM (PUIypaM Ha IJIOCKOCTH

MecTo u3yueHus U pojb TeOMETPUUYECKUX PUTYpP (MHOTOYTOJILHUKH U OKPY’KHOCTb) B 00Y-
YEHUH T€OMETPUU B OCHOBHOM IIKOJIE; CONEP/KATENbHO-JIOTMUECKUN aHAJIN3 OCHOBHBIX JTAaIlOB
M3yYEHUS] MHOTOYTOJIbHUKOB; YPOKH Pa3JIMYHBIX THIIOB B U3yUYE€HHH TEMBbI;, HATJISATHOCTh U Me-
TOJMKa pabOThI C HEH Ha ypoKax 110 JaHHOH TeMe; MOBTOPUTEIbHO-000011at0IIe YPOKHU, CUCTE-
MaTu3alus U 0000LIeHre 3HAHUN yJalIuXcs; pojb 3a7a4d B U3y4EHUU TEMBI.

Tema Ne 19. BeanuuHbI B IIKOJIBHOM Kypce NJIAHUMETPUH

TeopeTnyeckre 1 METOAUYECKUE OCHOBBI JaHHOM T€Mbl. MeCTO M pOJib TAHHON TEMBI B
IIKOJIHOM Kypce MaTeMaTHKU: 3HaYeHHE TEMbI, OCHOBHBIE Y3JI0BBIE BOIIPOCHI M IIOCIEI0BATENb-
HOCTb UX M3yuyeHUs. M3yueHne reoMeTpuueckix BEIMUMH U UX CBOMCTB B Kypce r€eOMETpHUH OC-
HOBHOM IIIKOJIBI: MTPOLIECC U3MEPEHUS BEIMUMH; MECTO JJAaHHON TEMbI; YPOBEHb CTPOTOCTH U3JI0-
KEHHSI MaTepuraia; MoJIX0/ K BOIPOCY U3MEPEHUs OTPE3KOB, UMEIOIIMXCS B Kypcax ajireOpsl U
reOMETPHH; METOUKA U3YUYeHUs IUIOIAAeH IUIOCKUX (Uryp. YpoBeHb CTPOTOCTH H3JI0XKEHUS
MaTepuana.

Tema Ne 20. 'eomeTpryecKue NOCTPOEHUsI HA MJIOCKOCTH. MeToauKa o0yueHHs pe-
LIEHHI0 32/1a4 HA MOCTPOEHUS

Ponb 1 MecTo reoMeTpu4ecKuX MOCTPOEHUM B IIKOJIBHOM KypCe€ T€OMETPUHU; 3HAUECHUE
JTAaHHOW TeMbI; METO/IMKA BBEJICHUS U M3yUYEHHUSI OCHOBHBIX 33]1a4 Ha IOCTPOCHUE; POJIb AT OPUT-
MOB B U3Y4YE€HUH TEMbI; METOIMKA 00yUSHHSI PEIISHUIO 3a/1a4 Ha IIOCTPOEHHUE B Kypce MJIaHUMET-
pun.

Tema Ne 21. 'eomeTpuueckue npeodpazoBanus Ha MJIOCKocTH.  MeToauka odyye-
HUSA

Hcropuueckue 3aMe4aHusi 0 TeOMETPUUYECKUX MPeoOpa3oBaHMIX Ha IUIOCKOCTH. Bo3zMox-
HOCTH TIOCTPOEHUS Kypca Fr€OMETPUH Ha OCHOBE UIE T€OMETPUUECKUX IIPeoOpa3oBaHuil; MECTO
reOMEeTPHUECKUX MpeoOpa3oBaHUi B HbIHE JECUCTBYIOIIMX y4eOHUKAX I'€OMETPHH; METOJMKA
M3YUYEHHUS YaCTHBIX BUIOB T€OMETPUUICCKUX MTPeoOpa30BaHM (IBYKCHHS U TTO00MS); METOIH-
YeCKHE TOJXO0/IbI K 3HAKOMCTBY IIKOJIBHUKOB C METOJIOM ITPpeoOpa3oBaHui.

Tema Ne 22. BeKTOpbI M HX KOOPAMHATHI B Kypce reoMeTpun 7-9 kjiaccon
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MecTo U posib BEKTOPOB B 00YYEHHH MaTE€MaTHUKe: OCHOBHBIE ATAIlbl OBJIAJCHUS YUallH-
MUCSI BEKTOPHBIM METOJ/IOM Ha IIJIOCKOCTH; IIPUYMHBI BBEJACHMS BEKTOPA B IIKOJIBHBIA KypC Ma-
TEMaTUKH; METOIMKA BBEICHUS MTOHATHS BEKTOpA U ONlepally HaJl BEKTOPAMH; CKaJIIPHOE IIPO-
U3BEJIEHUE U €r0 CBOMCTBA; IPUJIOKEHUE BEKTOPOB K PELICHUIO 3a7au.

Metoauka u3ydeHuss KOOpJMHAT B IIKOJIBHOM Kypce reoMmerpui. lIponenesruka nqanHon
TEMBI B IMIKOJIBHOM Kypce MaTEeMAaTUKU: POJIb aKCHOMATHUKH PU U3YYEHUH TEMBI; ajaredpande-
CKHI METOJ, B U3JI0OKEHNUU MaTepHualla U PEIICHNN 3a7a4; METOJUKA U3y4YEHUsI OCHOBHBIX BOIIPO-
COB TEMBbI; BBE/ICHUE KOOPAMHAT Ha TUIOCKOCTH; (POPMYJIbI; YPABHEHUS OKPYKHOCTH, IPSIMOIA.

Tema Ne 23. MeToanka 00yuyeHus1 pellieHUI0 TeOMeTPHYECKHUX 3a/1a4

I'eomerpuueckas 3a1a4a: 3Tansl paboThl, poiib uepTexa. OOIMe U YacTHbIE METO/IbI pellie-
HUS TeoMeTpuyeckux 3ajad. Iloctpoenue cucreMsl ynpaxHeHuil. O0yueHue nmpueMam noucka
pemieHus 3a1a4. 3agauu 0a30BOT0, MOBBIIIEHHOTO U BEICOKOTO YPOBHEW CIIOKHOCTH.

Tema Ne 24, OcoGeHHOCTH U3y4YeHHSs 1eiiCTBUTEIbHBIX YHCE B Kypce ajredpsbl cpei-
Hell IIKO0JIbI

Pacimmpenue nosATus yucia B Kypce MaTeMAaTUKU cpeiHel mKoibl. [lonstue uncna. Me-
CTO YMCJIOBBIX CHUCTEM B IIKOJBHOM Kypce MaTeMaTuKu. MeToJuKa BBEJCHUSI HOBBIX YHCEN B
LIKOJIE: PALIMOHAJIBHBIE U HPPALMOHAIIBHBIE, NEHCTBUTEIIBHBIE YUCIIA.

Tema Ne 25. Jlunus pyHKUMii B crapiueil mKose

Pa3zBurtue noHsTHs QyHKUMU B MaTeMaTUKE M B OOy4yeHUM MaTeMaTHKe. TpaHCLEeHIeHT-
Hble (YHKIMU U UX MECTO U 3HAUEHUE B IIKOJHHOM Kypce MaTeMaTuku. MeTojuka BBeIeHUs
TPAHCUEHIEHTHBIX (PYHKIUI. XapaKTepUCTUKA KJIAaCCOB (DYHKIIMI, U3y4aeMBbIX B LIKOJIE; Pa3Iny-
HBIE METOINYECKHE 0COOCHHOCTH M3YYCHUS JaHHON TEMBI.

Tema Ne 26. To:kaecTBeHHbIEe NPeoOpa3oBaHMsi TPAHCIEHIEHTHBIX BbIPaskeHHil B
Kypce ajare0pbl cpeHeil IIKOJIbI

Omnpenenenue TOXKIECTBA U TOXKJIECTBEHHBIX NMPEOOpa30BaHM: pa3IMUHbIE MOJIXOMAbI K
TOJIKOBAHHUIO TOXKJIECTBEHHBIX IPEOOpa30BaHUN, CHCTEMbl OCHOBHBIX MPEI0KEHUH, OCHOBBI
METOAMKH O0Y4EHHUs TOXKJIECTBEHHBIM MPE0Opa30BaHUSAM, MPUEMBI BBIITOJHEHHS TOKIECTBEH-
HBIX IpeoOpa3oBaHuil UPPALMOHAIBHBIX, TOKA3aTENIbHBIX, JOrapU(PMUIECKUX, TPUTOHOMETPU-
YECKUX BBIPAKEHUH.

Tema Ne 27. YpaBHeHHsI M HEPaBEeHCTBA B Kypce ajredpbl cTapiieil IKoJbI

Knaccudukanus ypaBHeHHUH, N3yyaeMbIX B CpeHEH MIKoJje; COCcOObl pelIeHusl ypaBHe-
HUH B Kypce ajreOpsl cTapIiel MKOJIbl, UX METOInYecKasi OCHOBa. MeToanueckne 0COOEHHOCTH
U3Y4YEHMSI OTJIEIbHBIX BUJOB U TUIIOB YPAaBHEHUI, HEPABEHCTB U UX CUCTEM B KypCE MaTeMAaTUKH
CpeAaHEN IKOJIBI.

Tema Ne 28. MeToauka u3y4yeHusi IPOU3BOHON B Kypce ajredpbl 1 HA4aJl aHAJIN3a

3HaueHue U MECTO JAHHOW TEMbI: PA3JIMYHBIE MOAXO/bI K ONPEAEICHUIO TPOU3BOTHOM;
MPONEIeBTUUECKUE BOMPOCH! U3yUeHUs MPOU3BOJHOM; (hOPMUpPOBAHHE MOHITHS TPOU3BOAHOIM;
3aJ1a4yM, paCKphIBAIOIINE CMBICI IIPOU3BOIHOM; ONIpeieTICHIE TOHITHS TPOU3BOJHON; T€OMETPH-
4EeCKOE HCTOJKOBAaHME IPOU3BOJHON; INpPAaBWJIA BBIUMCIEHHS IPOU3BOJIHBIX; HCCIIEJOBAaHUE
(GyHKIUH C TOMOIIBIO TPOU3BOTHOM.

Tema Ne 29. MeToauka u3yyeHusi NepBoo0dpa3Hoii M1 MHTerpaJia

MecTo AaHHBIX MOHITHH B IIKOJIBFHOM Kypce MaTeMaTHKHU: BO3MOKHbIE TyTH (hOpMUPOBa-
HUS MOHATHA "MHTErpan"; 0 BBEIEHUU NIOHATHS UHTETpala; IPUMEHEHNE NHTErpaa Mpyu pelie-
HUU T€OMETPUUECKUX U (PU3MUECKUX 3a]ad; MEeTOoAuKa (popMHpOBaHUS MOHATUS IEepBOOOpa3-
HOW; U3JI0’KEHNE TaHHON TeMBbI B IIKOJIBHBIX BAPUATUBHBIX YUEOHHUKAX.

Tema Ne 30. TeopeTnueckue 0CHOBBI MOCTPOEHHS MIKOJBHOI0 Kypca CTepeoMeTPUH

CucteMbl aKCHMOM IUIAHUMETPUU M CTEPEOMETPHUH, MX aHAIN3; O0y4YEeHHE I0Ka3aTelb-
CTBaM; poJIb YyepTexka Ha MEPBBIX YpoKax cTrepeomeTrpun. M3o0paxxeHne npaBUIbHbBIX QUTYP.

Tema Ne 31. BzauMHoe pacnoJio:keHre NPSIMbIX M IJIOCKOCTel B mpocTpaHcTBe. Me-
TOAMKA 00yYeHUs

MeTtoauka u3ydeHus: NapajuieIbHOCTH U NEPIEHANKYJIIPHOCTU MPSIMBIX U IJIOCKOCTEH B
npoctpancTBe. CBA3b IUIAHMMETPUYECKOIO MaTepuala C COOTBETCTBYIOIIMM  Pa3ieiaoM
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CTEPEOMETPHUU; POJIb AKCUOM CTEPEOMETPUHN IIPU M3YUEHUH MAPAJUIETIBHOCTH U TEPIEHAUKYIISP-
HOCTH B IPOCTPAHCTBE; METOAMKA BBE/ICHUS HOBBIX MOHATHM, UX OINpEAEICHUE; METOIUKA pa-
OO0THI HaJl TEOpEMaMU JaHHOM TeMbl (IIPU3HAKH, CBOMCTBA); poJib 0000IIEHUS M CUCTEMATHU3aIHH
3HAHWW, YMEHUU U HABBIKOB YYalllUXCsl; CBSI3b U3y4aeMOM TE€MbI C APYTMMHU AMCLUILIMHAMU
LIKOJIBHOTO LIMKIIA; poJib HarysaaHocTy U UK T-TexHonoruit B nporiecce n3yyeHus JaHHON TEMBI.

Tema Ne 32. U3yueHue MHOTOIPAHHUKOB M TeJl BpallleHUsI B Kypce cTepeoMeTpUH

Meroavka BBeIEHHUs IOHATHS MHOIOTpaHHUK. 3ydeHue CBOWCTB MHOIOIpPaHHUKOB.
N300paskeHre MHOTOTPaHHUKOB. PekoMeHaamu 1no u3y4eHuo 00beMOB U IJIOIaIei ToBEpX-
HOCTH MHOTOI'PaHHUKOB.

Mertoanyeckue 3aMedanus 00 U3ydyeHHH (UTyp BpamleHHss U UX KOMOMHAIMA ¢ MHOTO-
rpaHHUKAaMU. AHAJIOrus IIPU BBEJCHUU NMOHATUSA U U3yYEHHH CBOWCTB MHOIOTPAaHHUKOB U TEI
BpallleHUs.

Tema Ne 33. MeToanka 00yuyeHuUsi MOCTPOEHHIO CeYeHH I MHOTOTPAaHHUKOB

Teopernueckoe 000CHOBaHUE TOCTPOEHUS CEUCHU . MeTO bl TOCTPOEHUS CEYCHUN MHOTO-

TPaHHUKOB: METO/I CJIEIOB; METO] COOTBETCTBUS HJIM BHYTPEHHETO MTPOCLIUPOBAHUS (METO/ BCIIO-

MOTaTeJIbHBIX CEUeHUH); KOMOMHUPOBAHHBIN MeTO. Posib MOArOTOBUTENBHBIX 33/1a4 K [TOCTPOE-

HUIO ceueHu. HarnsaHocts npu 00y4eHUH OCTPOCHUIO CEYCHHI.

Tema Ne 34. BeiuuMHbI B IIKOJIBHOM Kypce cTepeoMeTpuu

N3yueHune BeNMYUH U UX CBOMCTB B KypC€ MaT€MAaTUKHU CTApIIEH HIKOJIbI: POLECC U3Me-
PEHUS BEIMYHMH; MECTO IaHHOM TEMBbI; YPOBEHb CTPOIOCTH U3JI0KEHUS MaTepuaa; HoJIxo/ K Bo-
MIPOCy U3MEPEHUS IJIOIIAIeH ToBepXHOCTEN puryp, 00beMoB QPUryp; METOIUKA UCTIOIH30BAHUS
MHTETpaja MpHu HaXOKICHUU o0beMa Quryp.

Tema Ne 35. BekTOpHBI U KOOPAUHATHBINH MeTO/bI B LIKOJBLHOM Kypce CTepeoMeT-
puu

MecTo 1 poiib BEKTOPOB B 00YUYEHUH MAaT€MaTUKe: OCHOBHBIC ATAlbl OBIAJICHUS y4alllu-
MHUCSI BEKTOPHBIM METOJIOM B IPOCTPAHCTBE; CKAISIPHOE MPOU3BEACHNUE U €r0 CBOMCTBA; MPUIIO-
’KEHHME BEKTOPOB K PELICHUIO 3a/1a4.

MeTtoauka u3yueHus: KOOpAMHAT B IIKOJILHOM Kypce cTtepeomerpun. [IponeaesTika qan-
HOW TeMbI B IKOJLHOM Kypce MaTeMaTHKHU: POJIb aKCHOMATUKU MIPU U3YYEHUH TEMBI; ainredpa-
MYECKUI METO/ B U3JI0KEHUHU MaTepuaa U pelieHnH 3a/1a4; METO/IMKa U3Y4eHHsI OCHOBHBIX BO-
IIPOCOB TEMBI; BBEIEHUE KOOPAMHAT B POCTPAHCTBE; (POPMYIIBI; ypaBHEHHE IIIOCKOCTH.

Tema Ne 36. 'eomeTpuyeckue npeodpa3oBaHusi B mnpocrpancree. MeToauka odyuye-
HUS

HcTtopuyeckue 3aMeyaHusi 0 FeOMETPUUECKUX MPeoOpa3oBaHUAX B MpocTpaHcTBe. Bosz-
MO>KHOCTH MOCTPOEHHs Kypca FeOMETpUU Ha OCHOBE MJIEM T'€OMETPHUECKUX MpeoOpa3oBaHuil;
MECTO F€OMETPUUECKUX MPe0O0pa30BaHNU B HbIHE JAEUCTBYIOUINX YUEOHUKAX T€OMETPUN; METO-
JIMKa U3Y4YEeHUs YACTHBIX BUI0B T€OMETPUUECKUX NPeoOpazoBaHuil (IBHKEHUS U 110100us); Me-
TOAMYECKHE MOAXO0/IbI K 3HAKOMCTBY HIKOJBHUKOB C METOAOM IpeoOpa3oBaHuil B IPOCTPAHCTBE.

Tema Ne 37. Metoauka 00yyeHHs 3J1eMEHTAM KOMOUHATOPUKH

DneMeHTbl KOMOMHATOPUKH B IIKOJIBHBIX YUEOHUKAX Ha pa3HbIX ATaax pa3BUTHS IIKOJIb-
Horo oOpa3oBanus. OCHOBHbIE KOMOMHATOPHBIE NpaBuiIa. Buabl KOMOMHAIMM, N3yyaeMbIX Ha
6a30BOM U NPOoGUIHLHOM YpOBHE M3yU€HHUS MaTeMaTHUKH B IIKoje. Pojib H3yueHus 3ieMeHTOB
KOMOWHATOPHUKH B OJIMMITMATHOM IMOATOTOBKE IIKOJILHUKOB. MeTOIMKa N3yUeHHs TEMBI.

Tema Ne 38. Metoanka o0yueHusi 31eMeHTAM TEOPHUH MHOKECTB, dJIEMEHTaM TeOpUH
rpagos, 3jileMeHTaM JIOTUKHU

DJIEMEHTHI TEOPUU MHOKECTB B anreOpe. MeTo HHTepBaIOB B 00JIacTel. DIIEMEHTHI JIOTUKH

B 00yueHuu MaTematuke. Jlornueckoe cTpoeHHe Kypca MaTeMaTHKHU. 3aKOHBI JIOTUKU B 00yYeHUN

pa3IMYHbIM pa3ienaM MaTeMaTHKU. DJIeMEHThI TEOpUU IpadoB B COBPEMEHHBIX yUECOHHKAX.

Tema Ne 39. Metoauka 00yueHusi 31eMeHTAM MATEeMATHYECKOMH CTATHCTHKH

BeposiTHOCTHO-CTaTHCTHYECKAs! IMHUS B IIKOJIBHOM Kypce MaTteMaTUKU. OCHOBHBIE LIETH
U3Y4YEHMsI CTATUCTUKHU B IIKOJBHOM Kypce MaTeMaTUKU. MeToInKa U3yuyeHUs] OCHOBHBIX ITOHS-
THI CTaTUCTUKU. [lnarpaMMbl paccenBaHUs.
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Tema Ne 40. MeTtoauka o0yueHusi 3JieMeHTaAM TeOPUH BePOSITHOCTE
OcHOBHEBIE eIt U3ydCHHUA 3JICMCHTOB TCOPUU BCPOﬂTHOCTCﬁ. MCTOI[I/IKa HU3Yy4YCHUA OCHOB-
HBIX [TOHSATUH TEOPUH BEPOSATHOCTEH. MeToInKa H3y4eHHsI OCHOBHBIX TEOPEM JaHHOM TeMbl. Me-
TOOJUYCCKUC OCO6€HHOCTI/I HU3YYCHUS ITOHATHA «cnyqaﬁHaﬂ BCJIIMYMHA», OCHOBHBIX XapaKTCPUCTUK
CITy4aiiHbIX BEITHMYMH.

METOAUYECKHUE PEKOMEHJALIUU (YKA3ZAHUS) A CTYAEHTOB 110
N3YYEHUIO JTNCIUITJIMHBI

4.1 O0mme MeToIMYECKHE PEKOMEHIAMHI

CorlacHO yueOHOTO IJIaHa OpraHu3anys Y4eOHOH AeATeIbHOCTH M0 AUCHUIUIMHE «MeTo-
JIMKa 00YYEHHUsI MaTeMaTHKe» MPeayCMaTpUBaeT Cieaytone GopMbl: JEKIHs, TPAKTUIECKOE 3a-
HSTHE, NHAWBUyaJbHas paboTa, KOHTPOJIbHAs padoTa, BBIITOJHEHUE MTPOCKTA.

Pabouas mporpamMmMa npu3BaHa MoMoYb CTYACHTaM (DPU3HKO-MaTeMaTHUECKOro (haKyJIbTeTa
B OpraHU3aIMU CAMOCTOSTEIbHON pabOTHI 10 OCBOCHUIO Kypca METOIMKU 00yUYCHUSI MaTeMaTHKe.
Y4eOHO-MEeTOIMYECKHE MaTepuallbl 1O MOJATOTOBKE MPAKTHYECKUX 3aHATHH COAEp)KaT TUIaHBI
NPOBEICHUS 3aHATUH C yKa3aHUEM ITOCIIeI0BATEILHOCTH PACCMAaTPHUBACMBbIX TEM, 3aJaHuUs IS pe-
HICHUS B TPYIIIE U 331aHUS ISl CAMOCTOSATENBHOM padoTHI.

4.2 MeToan4yeckue peKOMeHalMU 10 MOAT0TOBKE K JIeKIHUAM
Kypc nexmuit cTpouTcss Ha OCHOBE YeTKUX MOHATUN U hopmynupoBok. Ha nekuusix pac-
CMaTpHUBAIOTCS HEOOXOIUMbIE TEOPETUUECKHUE CBEJICHHS, HA OCHOBE KOTOPBIX BBICTPAUBACTCS pa-
00Ta CTYZCHTOB Ha MPAKTUYECKUX 3aHITHUIX U CAMOCTOSTEIbHOE BBINONHEHUE 3aanmii. Heobxo-
JTUMO U30eraTh MEXaHWYECKOTO 3alMCHIBAHUS TEKCTA JICKIIMH 0€3 OCMBICIUBAHUS €r0 COJIepiKa-
HUSL.

4.3. Metoanueckue peKOMEHAAIUH 10 MOAT0TOBKE K MPAKTHYECKUM 3aHATHAM

[Ipu moAroTOBKE K 3aHATUSM

- 10 001IeH METOMKE 11e7ecO00pa3HO UCIIOIB30BATh JIEKIIMU 1O NeIaroruke, ICUXO0JIOTHH,
¢uznonoruy;

- TI0 TeMaM, CBSI3aHHBIM C METOAMKON U3yUeHUs YUCIOBBIX CUCTEM, I€JIeCO00Pa3HO UCTIONb-
30BaTh JICKIIMH 110 TEOPUHU YHUCEI ¥ YUCIOBBIM CUCTEMAaM U OCYIIECTBIISITH MOJTOTOBKY K 3aHSATHIO
B COOTBETCTBUU CO CXEMOM, Ipei1okeHHou B [Ipunoxenun 1;

- 110 TeMaM, CBSI3aHHBIM C METOJMKON M3Y4YEHHUsS HEKOTOPHIX TeM (HE YHCIIOBBIX CHCTEM),
1esecoo0pa3Ho nosab30BaThes [punoxenuem.

[Tpu n3y4eHn BOMPOCOB NUCIUILIUHBI HE CIIEyEeT OTPaHUYMNBATHCS YYCOHMKAMHU 110 METO-
JUKe TpernofaBanus MmareMaTuku. Oco0oe BHUMaHHE CIeAyeT YAenaTh CTaThsIM B razete «Mate-
matukay ([Ipunmoxxenue k razere «IlepBoe ceHTaOps») U )KypHAIOB «Matemarnka» u «Marema-
THKa B IIKOJIEY.

4.4. MeTonnueckne yKa3aHusl K CaMOCTOSITeIbHOM padoTe CTyIeHTOB
Jljig ycrienHoro yCBO€HUS AUCHMILTMHBI HEOOXO0AMMa MPpaBUIIbHAS OpraHU3aIUs caMo-
CTOSITENILHON PabOTHI CTYZEHTOB. JTa paboTa JOKHA COAEPIKATh:

—peryJsipHyto (exeHeleNbHYI0) MpopaboTKy TEOPETHUYECKOTO MaTepHaja 1Mo KOHCIIEKTaM
JIEKIIM 1 pEKOMEHI0BAaHHOM JIMTEPATypE;

—peryJsipHyIo (eXKEeHeIeIbHYI0) MOArOTOBKY K MPAaKTUYECKUM 3aHATUSAM, B TOM YHUCJIE BbI-
IIOJIHEHUE IOMAIlIHUX 3a/1aHul;

—TMOATOTOBKA K KOHTPOJIbHOM paboTe U ee YCIEIHOE BhIIOJIIHEHHE;

—BBINOJIHEHUE UHANBUYAJIbHBIX 3a/laHUM;

—BBINOJIHEHHUE I'PYIIOBBIX U MHAUBUAYAIbHBIX IPOEKTOB.

Bwmecte ¢ Tem OyayiiemMy yuuTento HEOOX0AUMO IMTOCTOSHHO PacUIMPATh CBOU MpodeccHo-
HQJIBHBIA KpPYro3op, CIeIUTh 3a BBIIYCKOM HOBOMW JMTEpAaTyphbl B 00JIACTM MaTeMaTU4YeCKOIro
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o0Opa3oBaHus, IepUOINUECKUX U3aaHuil. Heo0XoanMo U3yyaTh OMBIT yUuTeNlel MaTeMaTuKU, JJIs
ATOT0 MOKHO 00paIaThcs K NpodeccuoHaabHbIM caiitaM. [Ipu 3TOM He cienyeT HOTHOCTBIO KO-
NUPOBaTh UH(POPMAIHUIO, IPEACTABICHHYIO HAa YUUTEIbCKUX CaliTax, e HEOOXO0AUMO KPUTUYECKU
OCMBICIIHTD, TIPEXKJIE UeM Opath ee 3a OCHOBY. ClieyeT IOMHHTH, YTO JII000 BUJ CAMOCTOSATEIb-
HOM paboThl IO MeTOIMKE 00yUeHUs MaTeMaTHKE MpeAroaaraeT padoTy co MKOJIbHBIMUA yU4eOHH-
KaMH pa3HbIX aBTOPCKUX KOJJICKTUBOB.

4.5. MeTonnueckne yKa3zaHusi K IK3aMeHY M 3a4eTy

ITonroToBky K 3k3aMeHy HanOoJiee PallMOHAIBHO OCYIIECTBIIATh IIyTEM HMOBTOPEHUS U CH-
CTeMaTH3aIMH Kypca METOJMKN O0YYeHHs MaTeMaTHKe C MOMOIIbI0 KPaTKUX KOHCIEKTOB. [1pu
paboTe ¢ TeOPETUUECKUM MaTEPHAJIOM CTYJIEHT JOJDKEH YACHUTh HauOoJiee BaKHbIE UJIEH KaxX 101
TEMBI, YMETh I0JIb30BAaThCSI OCHOBHBIMU TOHSATHSMU W YTBEPKACHUSAMHU (3HATH MX (HOPMYJIH-
POBKH, IEMOHCTPUPOBATh UX HCIIOJIb30BAHUE HA NPUMEPAX, [IOHUMATh YCJIOBUS IPUMEHEHHS U
T.4.). Kak npaBuio, kaxnaas tema, U3yyeHHas B paMKax Kypca, TECHO CBsI3aHa C MaTEpHUaJIOM,
IPEJCTAaBICHHOM B IIKOJbHBIX yuyeOHUKax. [103TOMy CTyAEHT H0JIKEH UMETh NpPEeACTaBICHUE O
croco0ax MpeCTaBICHUs PA3JINYHBIX TEM Pa3HbIMU aBTOPCKUMHU KOJIEKTUBaMU. JlJis ycrenHon
C/lauyM 3a4eTa WM 9K3aMeHa HEOOXOIUMO He TOJIBKO YMETh pellaTh MIKOJIbHbIE 33Ja4M 10 MaTe-
MaTHKE, HO U 3HaTh METOAMKY OOYUYEHUS PEIICHUIO 3TUX 3a/1ad.

4.6. MeToanyecKue YKa3aHUsl K HAMCAHUIO KYPCOBO# padoThI

KypcoBas pabora npezacrasisier co00if caMOCTOSTENIbHOE 3aKOHUEHHOE MCCIIEJOBAHNE HA
3a/laHHY10 (BBIOpAaHHYI0) TEMY, HAIIMCAHHOE CTYAEHTOM I10J] PYKOBOJCTBOM HayYHOT'O PYKOBOM-
TeJIsA, CBUJCTEIbCTBYIONIEE 00 YMEHUU CTyIeHTa paboTaTh ¢ IUTEpaTypoil, 000011aTh U aHATIU3U-
poBaTh PaKTHUECKUI MaTepHall, UCTIONb3Ys TEOPETHUECKUE 3HAHUS U TIPAKTHYECKUE HABBIKH, 110~
Jy4eHHBbIE P OCBOCHUU OCHOBHOH IpodeccoHaIbHON 00pa3oBaTesibHON nporpammsl. Kypco-
Basg pabora sBIAETCS OAHOM M3 (PopM yueOHO-HCCIIeOBATEIHCKON paOOThI, €€ BBHIMOJHEHUE
npeaycMaTpuBaeTcsl yYeOHBIM IUTAHOM U SIBJISIETCS] 00s13aTEIbHBIM JIJIsl BCEX CTYJICHTOB.

Temaruka KypcoBbIX paOoT pa3zpabaTeiBaeTcsa U yTBepkaaercs kadenpoi. CTyneHT camo-
CTOSITENIEHO BBIOMPAET TeMY KypcoBOM paboTbl. OH MOXKET MPEeATIOKHUTh U CBOIO TEMY, HE YKa3aH-
HYIO B [Ie€peUHe TeM Kadeapsl 0 JaHHON AUCHUIUIMHE, HO OHA 0043aTeNIbHO JOJKHA OBITh COIJIa-
COBaHa C HayyHbIM pyKoBojauTeseM. Tema paboThl MOXKeET ObITh BhIOpaHa CTYAEHTOM MCXOS U3
JKEJIaHUs BOCTIOJIHUTD HEIOCTATOK 3HAHUH B KaKOW-TO 00JacTH, JIydllle MOATOTOBUTHCS K IIPEIo-
JaraemMoii Oyyiiei padote

Hanucanue kypcoBoii pab0Thl HAaUMHAETCS C BblAENIEHUS 00BEKTa U MPeAMETa UCCIIE0Ba-
HUS, TIOCTAaHOBKHM LIEJIN M ompeeseHns 3aad. Jlanee cocraBnseTcs miaH KypcoBoit pabotsl. Co-
CTaBJICHHE TJIaHA pabOThl — BaXKHEHUILINI 3Tal B MOArOTOBKE KypcoBoi padboTel. OH onpezenser
HalpaBJIEHHOCTh paboThl, €€ COOTBETCTBUE cIIeU(UKE NTpeIMeTa 1 00BEKTOB U3y4aeMOM TUCIIH-
IUTMHBI, CAMOCTOSATEIBHOCTh U MPOOJIEMHOCTh BBIMOJIHEHUS] padOThl CTYACHTOM, €€ HCCleoBa-
TeNbCKUN XapakTep. [Inan oTpaskaeT OCHOBHYIO UACIO PabOTHI.

[Inan KypcoBoil paboThl, Kak MPaBUJIO JOJIKEH COCTOSITh M3 BBEACHMS, 2-4 BOIPOCOB
(ITyHKTOB) OCHOBHOW YacCTH, 3aKJIIOUEHHS, CIIUCKA JTUTEPATyphl U MpHIoKeHHH. DOpMyITUPOBKU
MYHKTOB IJIaHa ONPEENISIOTCS 1IeJIEBOM HaIIPaBIEHHOCTHIO pabOThI M UCXOIAT U3 e€ 3a1a4.

OxoHYaTeIbHBIN BapUAHT IUIAHA COTJIACOBBIBAETCS C HAYUYHBIM PYKOBOJUTEIIEM.

[TonGop nuTepaTyphbl OCYIIECTBISAETCS CTYI€HTOM CaMOCTOSITENIbHO, C YYETOM PEKOMEH-
JIOBaHHOTO nepeuHs. CTyJEHT TO0JKEH MOJIb30BAThC MaTepHallaMy U3 MEPUOINIECKUX METOIU-
YECKUX HM3JIaHUl, 3HAaTh UX MepeueHb, YMETh B HUX OPUEHTUPOBATHCS (HalWTH U 0A00paTh MaTe-
puan). M3yuenue nurepaTypsl cielyeT HauuHaTh ¢ y4eOHUKOB U y4eOHBIX TocoOuit. Jlureparyp-
HbI€ HCTOYHUKH MOAOUPAIOTCS TaK, YTOOBI B UX MEPEUYHE COAEPKAINCh pabOThl 001IeTeOpeTHYE-
CKOT'0 XapakTepa U OTPakaroIlKe ACHCTBYIOLYIO PAKTUKY.

Texcr kypcoBoil paOoThl cieyeT M3araTh JUTEPATypHBIM SI3bIKOM, C IPUMEHEHUEM
HAYYHBIX TEPMUHOB. Bce MyHKTBI pPabOThI JOJDKHBI OBITH JOIMYECKH CBSI3aHBI MEXIY COOOM,
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HAIMCaHbl YETKUM M TPOCTHIM SI3bIKOM. [Ipu M350KeHUH TeKcTa HY)KHO M30erath MOoBTOPEHUN
OJIMHAKOBBIX CJIOB, CJIOBOCOYETaHHI, 00OPOTOB.

B ycranosnennble kadeapoil Cpoku 3aKOHUYEHHAs KypcoBasi paboTa MpeAcTaBisieTcsl Ha
IIPOBEPKY HAYYHOMY PYKOBOJUTEIO.

Hayunslif pykoBoauTeh, IPOBEPUB pabOTY, MOKET BO3BPATUTH €€ AJis J0pabOTKH BMeCTe
C MUChbMEHHBIMU 3aMeuaHusiMU. CTYJIEHT JOJKEH YCTPAHUTh MOJYyUYECHHbIC 3aMEUYaHusl B yCTAHOB-

JICHHBIN CPOK, ITOCJIC Y€TO pa60Ta OKOHYAaTCJIbHO OLICHUBACTCA.

Y4eOHO-MeTOIUYECKOE 0DecIeueHHe CAMOCTOATEeILHOMH PadoThI
CTY/IEHTOB 110 JHCIHILINHE

Kouun4yecrBo
D opMbl/BHABI 9acoB, B
HaumenoBaHue .
Ne CaMOCTOSITEIbLHOMI COOTBETCTBHHU €
pasnesa (TemMbl)
padoTbI yuyeOHO-TeMaTH-
YeCKHUM IJIAHOM
6 cemecTp
1. | Meronuka oOy4eHHsI MATEMaTHKE N3yuenune 1eKIMOHHOTO Ma- 5
KaK IpeaMeT Tepuana
2. N3yueHne neKIMOHHOTO Ma-
Ienn 1 MeToIbI 0OYUICHHS MaTEeMa- .
THKe TepHasa 1 JTOMOJHUTEIbHOM 2
JTUTEPATYPBI
3. | OcobeHHOCTH 00yUYEHUS MaTeMa-
W3y4yeHne HOpMaTUBHBIX Ma-
THUKE Ha 0a30BOM M YIIIyOJICHHOM
TEPUAJIOB, PETIAMEHTHPYIO- 6
YPOBHSIX OCHOBHOT'O U CPEIHEro 00-
X o0ydyeHne MaTeMaTuKe
1iero o0pa3oBaHus
4. 3HAKOMCTBO C KOJIU(UKATO-
pamu OI'D u EI'D no mare-
KouTponb 3HaHmit 1 yMeHuii y4a- MaTHKe, CO CTPYKTYpOit
uuxcsi. CoBpeMeHHBIE Cpe/ICTBA KHM, ¢ kputepusimu npo- 8
OLICHUBAHUS PE3YJHTATOB OOYUECHHsSI | BEPKH.
10 MaTeMaTHKe 3HAaKOMCTBO C pe3yJibTaTaMu
ucciaenosanuii: PISA,
TIMSS
5. Pabota Hax nmpoektamu:
BneypouHnoe mMeponpusTHe
MeTtoauka opraHu3aui BHEYpOU- M0 MaTeMaTHKe 5
HOM JCSITENBHOCTHU 10 MaTemMaTuke | O0opyaoBaHUE U OpraHU3a-
1usl paboTHI KAOMHETa MaTe-
MaTHKH
6. PaboTa Hag mpoekTamu: BbI-
MeToauka opraHu3aliy MPOeKTHO-
. O0p TeMbI MPOEKTa, OTHCa-
HCCIIE0BATENIbCKON IeITeTbHOCTH 8
HUE METOMKH OPTaHU3aAIHH
0 MaTeMaTHKe
paboThl yUalIMMHCS
7. [Toxn6op 3amanuii st Gop-
MeTtoaudeckune ocoOeHHOCTH (GOp- | MUPOBAHUS U Pa3BUTHS
MUPOBaHUS (PYHKIIMOHAIBLHOM rpa- | GYHKIIMOHATHHONW MaTeMaTH- 8
MOTHOCTH IIKOJHHHKOB B 00JIACTH YeCKOi IPaMOTHOCTH 00yua-
MaTeMaTHKU IOIIUXCS 110 BEIOPAHHOMN
TEME.
8. | Meroanueckue 0COOCHHOCTH 00Y- PaboTa Hax npoekTamu: 8
YEHUsl MaTeMaTuKe B 5-6 Kiaccax
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ConepxaTenbHbld aHAIN3
y4eOHMKOB 115 5-6 Kiacca
OJIHOTO M3 aBTOPCKUX KOJI-
JICKTUBOB

Oco0EHHOCTH U3YUYEHHUS TEOMETPH-
YeCKOro Marepuaia B 5-6 kiiaccax

Pabora Hax mpoekTamu:
Omnucanne gparmenTa ypoka
10 U3YYEHUIO OTHOU M3 I'e0-
METpUYECKUX uryp

7 cemecTp

10.

Teopus uncna B Kypce anreopsl oc-
HOBHOM IIIKOJIEI

Pabora Hax mpoekTamu:
AHanu3 colepKaHus TEMbI
«HarypanbHbie uyncia» 1no
IIPOrpaMMaM U IIKOJIbHBIM
y4eOHUKaM [0 MaTeMaTUKe
JUIsl HAYaJIBHOM ILKOJIBI.

11.

JIuHUs TOXKIECTBEHHBIX ITPeoOpa3o-
BaHUM.

Pabota Haa MpoeKToM:
CocTaBUTh METOJIMYCCKHUE
PEKOMEH/IAIINH 110 H3YUYCHHUIO
TeMbl «DOpMyJIbI COKpAILIEH-
HOT'O YMHOXKEHHUSDY

12.

ypaBHeHI/Iﬂ 1 HEPABCHCTBA B KypC¢C
MaTEeMaTHUKHA OCHOBHOM IITKOJIBI

Pabora Hax nmpoekTamu:
1) Metoauka oOy4deHus pe-
HIEHUIO JTUHEHHBIX Hepa-
BEHCTB;
2) Metonuka o0y4yeHus pe-
IIEHUIO CUCTEM JIMHEWHBIX
YpPaBHEHUU

13.

DyHKIMHA B OCHOBHOH IIKOJIE

Pabota Hax npoekTom:
Metoauka hopMupoBaHHs
MIOHSATUN MTPOTPECCUU;
apu(pMeTHIeCcKOl U reo-
METPUYECKON IPOrPECCHil

14.

YucnoBble NOCIEN0BATENBHOCTH U
IIPOrPECCUH B OCHOBHOM IIKOJIE

PaboTa ¢ OTKpBITBIM OaHKOM
3aganui OI'D

15.

MeTtoauka 00y4eHUs PelIeHUI0
CIO’KETHBIX 3aJ1a4 B OCHOBHOI
IIKOJIS

PaboTa Hax mpoekTamu:

1) Knaccudukanus 3a-
Jlay Ha JIBMOKEHUE U METO/IbI
WX pPEIICHHS

2) Mertoanka oOyueHHs
pEIIeHUIO 3a/1a4 Ha paboTy
3) Mertoanka o0yueHHs
PEIISHHIO 32/1a4 HA CMECH H
CIIABBI

16.

Jlornueckoe MoCTpoeHne NIKOIb-
HOT'0 Kypca reéOMETpUHI

Ananm3 ygeOHuKa 7-9 kiac-
COB I10 F€OMETPUH KaKOTro-
100 aBTOPCKOTO KOJIJIEK-
THBA

17.

MGTOILI/IKa N3YUCHHUA B3AaUMHOI'O
PacIoIOKCHUA IMPAMBIX Ha I1J10C-
KOCTH

Pabota Hax nmpoekTom:
[Toctpoenue GJI0K-CXeMBI
TEMBI 110 YIYCOHUKY
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reomMeTpuu 7-8 Kiacca u
KpaTKO€E OIMCaHUE padOThI
0 cXeMe

18. | Meroauka oOy4yenus reomerpude- | Pabora Hag mpoekTom:
CKUM (HUrypam Ha TIIOCKOCTH Metoauueckue ocoO0eHHO-
CTH nu3y4deHus temsl «llapan-
JIeJIOTPAMM»»
19. | BenuuuHBI B IIKOJIBHOM Kypce PaboTa Hag MpOeKTOM: KOH-
TUTAHUMETPHUH CHEKT ypoka 1o teme «Ilno-
1113/1b TPEYTOJIbHUKA»
20. | T'eomeTpuyecKKe NOCTPOCHHS HA
wiockocty. Metoauka oOyuenust | PaboTa Hax mpoekToM:
pELIEHUIO 3a/1a4 Ha IOCTPOEHUE JIaboparopHas paboTta 1o
Tteme: «OCHOBHBIE 33/1a4M Ha
MIOCTPOCHHE)
21. | T'eomerpuueckue npeodpasoBanus | Pabora Hag mpoekTom: 1abo-
Ha IIocKocTU. MeToauka o0yue- | paropHas paboTa 1o Teme
HUS «lenTpanbHas u oceBas
CUMMETPHSDY
WIN
Pabota Hax npoextom:
CpaBHUTENIbHBIN aHAIU3 Me-
TOJIMKH JIOKA3aTeIILCTBA
CBOWCTB IIO100US IO J€Eii-
CTBYIOIIMM y4eOHUKaM
22. | BekTOpHI H UX KOOPAMHATHI B PaboTa Hax mpoekTamu:
Kypce reomeTpun 7-9 KiaccoB 1) [IpumeHeHne BEKTOPHOTO
METO/1a IPU PELICHUH 3a/1a4
23. | Meroauka 00y4eHHs PELIICHUIO Pabora Hax npoekToM:
reoMEeTPUYECKUX 3aa4 TexHonornueckas kapra
ypoKa o FT€OMETPHH 110 pe-
IIEHUIO 3a7ay4 (110 BHIOpaH-
HOU Teme)
8 cemecTp
24. | OcobenHocTH U3y4yeHus AeicTBU- | Paborta Hax mpoekTom:
TEJIbHBIX YHCEell B Kypce aireopsl Monysb 1eiicTBUTENIBHOTO
CpeaHel MIKOIbI Yrclia ¥ METOAMKA 00ydeHUs
PELICHHIO 3a/1a4 C MOAYJIEM
25. | Jlunus QyHKUME B cTapIuei PaboTa Hax mpoeKToM:
HIKOJIe Metoanka n3ydeHus TPUTo-
HOMETPUYECKUX QYHKIUI
26. | ToxnecTBeHHBIE peoOpa3oBanus | Pabora Hax mpoeKkToM:
TPaHCIEH/ICHTHBIX BBIPAKECHHI B CaoiicTBa norapudma u ux
Kypce anreOpbl cpeHe MIKOJIbI HCIIOJIb30BaHKE B Ipeodpa-
30BaHHUHM JOTapUPMHUUECKIX
BBIPKECHUI
27. | VYpaBHeHus u HepaBeHCTBa B Kypce | Anamm3 KM EI'D no mpo-

anreOphl cTapiien MIKOJIbI

¢buIbHON MaTeMaTUKe U pa-
60Ta Ha/l TPOEKTOM:
Mertoauueckuii MaTepuan
JUIS IOJTOTOBKH y4aIuxcs K
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pELICHNUIO YPaBHEHUH U He-
paBeHcTB Ha EI'D no mare-
MaTHKe

28. | Meroauka n3yueHus npousBoaHoi | Pabora Hag npoextamu:

Y €€ NPUIIOKEHUN B Kypce aj- 1) 3apgauu, noaBoAIIE K

reOpbl M Havasl aHaJIN3a MOHSTHIO IIPOU3BOAHON
2) Meroanveckuii MaTepra
JU1s1 OOYYEHHS PEIICHHUIO 3a-
Jla4 Ha ONITHUMHU3ALHIO0

29. | Meroauka n3yuenus neppoodpas- | Pabora Hag mpoekTom:

HOM M MHTETpasa IIpumeHeHue nHTErpaa npu
PELIECHNN T€OMETPUYECKUX U
bu3nUecKux 3a1au

30. | Teopernyecknue OCHOBBI IIOCTPOE- Amnanuz conepxanus yueo-
HUS IIKOJIBHOTO Kypca CTEPEOMET- HUKOB reometpun 10-11
puun KJIACCOB

31. | BzaummHOe pacrnojioxeHue npsmMeix | Pabora Hax mpoekTaMu:

Y TUIOCKOCTEH B ITPOCTPAHCTBE. 1) BuyTpumnpenmerHsle

MeTtonuka o0yueHus CBSI3M [IPU U3yUEHUU Mapa-
JIEJIBHOCTH NPSIMBIX U TIOC-
KOCTEH B IIPOCTPAHCTBE.

2) Ponb mapannenbHOCTH B
n3o0paxeHuu Guryp
32. | MH3yuyeHue MHOTOTpaHHUKOB U Ten | Paborta Haj mpoekToMm:

BpallleHus B IIKOJILHOM Kypce cTte- | MeToauueckue 0COOEHHOCTH

peoMeTpun n3ydeHus temel «llap.
Cdhepar

33. | Meroauka o0yuyeHus nmocrpoennto | Pabora Hag mpoekToMm:

CEYEHHU MHOTOTPaHHHUKOB Paznarounslit MmaTepuan 1ist
00y4YeHHsI TOCTPOSHUIO cede-
1305071

34. | Benu4uHBI B IIKOJHHOM Kypce PaboTa Hax mpoekToM:

CTepEeOMETpUN Hcnonbp30Banue uHTErpaia

JUIsl BBIYUCIIEHHS] 00BEMOB
35. | BekTopHBIN 1 KOOpAWHATHEIN Me- | PaboTa Hax mpoeKkTaMu:

TOJIbI B IIKOJIBHOM KypC€ CTEPEO- 1) IlpumeHeHue BEKTOPHOTO

MeTpUU METO/JIa IIPY PELEHUH 3a1a4
2) IlpumeHeHne KOOpIuHaT-
HOT'O METO/a MPH PEelIeHUH
3aja4

36. | T'eomerpuueckue mpeoOpa3oBaHus | AHAIU3 COJIEPIKAHUS TEMBI B

B IipocTpaHcTBe. MeTojuka ooyue- | yueOHukax reometpuu 10-11

HUS KJIACCOB

37. Metonnka oOy4eHus JJIeMEHTaM
KOMOWHATOPUKH
38. | Meroauka 00y4eHHUs dIIEMEHTaM AHann3 coJep>KaHus TEMBI B

TEOPUU MHOKECTB, DJIEMEHTAM
Teopuu rpadoB

y4eOHUKE 10 TEOPHH BEPOSIT-
HOCTEH U CTaTUCTUKE st 7-9
KJIACCOB M MOJI00PKa MaTepu-
aya Jy1st paboThI ¢ ydaIu-

MUCSI Ha 3JICKTUBHBIX Kypcax
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39. | Meroauka 0Oy4YeHHS dJICMEHTaM Pabora Hax mpoekToM:
MaTeMaTUYECKON CTaTUCTUKHU Meroanueckas KOnuika 3a- 3
Jla4 JiJ1s1 PELIeHUs] CTATUCTH-
YECKUMH METOJIaMU
40. | Meronuka oOyueHHs dIIEMEHTaM AHanu3 coJiepKaHusl TEMBbI B
TEOPUU BEPOSITHOCTEN JIEHCTBYIOINUX y4eOHUKaX 7-
11 kmaccoB. Pa3paboTka KOH- 4
CIIEKTa ypoka 110 teme «Teo-
peMa yMHOKEHHUSI BEPOATHO-
CTei
HUTOT'O 162

5 MIPAKTUKYM 110 JMCHUIIJIMHE
6 CEMECTP

IIpakTnyeckue 3ansaTus Ne 1-2 «Tema 3. Ocob6eHHOCTH 00yUeHHs] MaTeMaTHKe HA 0a-
30BOM H YI/1y0JICHHOM YPOBHSIX OCHOBHOI'O U CPeHero ooimero o0pa3oBaHus»

Bomnpocs! juis o6cyxaenus

1. TuddepennmpoBannoe u npopuibHOE 00yISHNE MaTEMATHKE.

2. Ocobennoctu 00yueHHsI MaTeMaTUKe Ha YIiayOJIEHHOM W 0a30BOM ypOBHE OCHOBHOTO
o01ero oopa3oBaHusI.

3. OcobenHocTr 00y4YeHHs MaTeMaTHKe Ha YriyOJIeHHOM M 0a30BOM YPOBHE B CTapIIUX
KJ1accax.

4. Opranuzanus au¢pdHepeHIupoOBaHHOTO U MHIUBHIYyaJbHOTO MOAXO0J0B B 00y4YEeHUH, B
ToM yHcie oOyuarommxcs ¢ OB3.

5. CpaBHenue yueO6HUKOB 10-11 kiaccoB 11 6a30BOro v yriryOJIeHHOT0 U3y4eHHs MaTeMa-
THKH.

K 3ansTiio He00X0IUMO M3YyUYNUTh HOPMATHUBHBIE TOKYMEHTHI, peTJIaMEeHTUPYIOIIHE 00yyde-
HUEe MaTteMaTuke B mkole: 3akoHa 00 O6pazoBanuu, PI'OC OO0, ®I'OC COO, Konnenmuu
MaTeMaTU4eCcKoro o0pa3oBaHus.

HcToYHUKU:

https://www.garant.ru/products/ipo/prime/doc/401333920/ - ®I'OC 000, 2021

https://edsoo.ru/Normativnie _dokumenti.htm - HopmMaTHBHBIE TOKYMEHTHI

http://government.ru/docs/9775/ - 06 yTBepKICHHM KOHIEHIIMKA PA3BUTHS MaTeMaTHde-
ckoro oOpa3oBanus B Poccuiickoit denepannn

https://edu.gov.ru/activity/main_activities/general_edu/?page=12 — Konuenius pa3BuUTHS
MaTemMaTHueckoro odpazosanus B Poccuiickoit denepanuu

IIpakTunuyeckoe 3ansatue Ne 3, 4, 5 «Tema 4. KoHTpo/1b 3HAHUIA U YMeHMIl yyamuxcs.
CoBpeMeHHbIE CPeICTBA OLIEHHBAHUS Pe3yJIbTATOB 00yUeHHsI 10 MATEMATHKE

Bomnpocs! juist o6cykaeHus

1. KoHTposb: Tumsl, neau, GyHKIUu.

Bunei, hopmsbl, cpeicTBa KOHTPOIIS.

®DopMBI TOCYTAPCTBEHHOTO KOHTPOJISI IO MaTeMAaTHKE.

O1eHKa 1 OTMETKA.

CnocoObI OIICHMBAHHS.

KputepuansHoe u popMupytoliee oreHuBaHuE 0 MaTeMaTHKeE.

No abkowd

Buns! onenounsix npouenyp B coorserctsuu ¢ ®I'OC.


https://www.garant.ru/products/ipo/prime/doc/401333920/
https://edsoo.ru/Normativnie_dokumenti.htm
http://government.ru/docs/9775/
https://edu.gov.ru/activity/main_activities/general_edu/?page=12
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8. Nsyuenne crpyktypsl KUM OI'D u EI'D mo matematuke. OCOOEHHOCTH MOATOTOBKH
obyuaronuxcst k OI'D U EI'D.
9. Kpurepuu npoBepkHu BbInosiHeHHBIX 3aganui Ha OI'D u EI'D nmo marematuke.

JIOOOJIHUTENBHO:
1. Ha xOHKpETHOM IIKOJIbHOM MaTepuaje IpuayManTe 3aaHus, KOTOPbIE Obl HILTFOCTPHPO-
BaJIM TEOPETUUCCKUE MPUHITUIBI O€30TMETOYHOTO OLICHUBAHUSI.
2. OOcymuTe B Tpynne W MPEAJIOKUTE MPEUMYIIECTBA M HEIOCTATKH O€30TMETOYHOW CH-
CTEMBbI OLICHHBAHUSI.
Jluteparypa
TemepOekoBa, A.A. Metoanka oOyuenusi maremaTuke. YdeOHoe mocobue / A.A. Temep-
oekoBa, 1.B. Uyrynosa, I'.A. baiironakosa. — CII6.: MU3natenscTBo «Jlanby, 2015. — C. 224-
245.
HCcTOYHUKU:
fipi.ru — Caiitr ®I'BHY «®enepanbHblil HHCTUTYT N€JArOrMYECKUX U3MEPEHUI»

IpakTuyeckne 3ansaTus Ne 6, 7 «Tema 5. MeToauka opranu3anuy BHEYPOYHOM jJesi-
TeJIbHOCTH [0 MaTEeMaTHKE»
1. Iemu, comepxkanue, GopMBI BHEYPOUHOH paOOTHI IO MAaTEMATHUKE B CPEIHEN MIKOJIE.
2. MareMaTu4eckue Kpyx KHu.
3. DneKTUBHBIE KYPCHI.
4. JlomOJHUTENILHOE MAaTeMaTH4YeCKoe 00pa30BaHKe MIKOJIbHUKOB.
['pynmnoBas paboTa HaJl MPOEKTaMHU:
- BHeypouHOe MeponpHsTHE IO MATEMATHKE;
- OGopynoBaHue U opraHu3anus padoTsl KaOMHETa MAaTEMATHKHU.
JIureparypa
TemepOekoBa, A.A. Metoauka o0ydeHust maremaTrke. YdeOHoe mocobue / A.A. Temep-
6exoBa, U.B. UyryHnosa, I'.A. baiironakosa. — CI16.: U3natensctBo «Jlanw», 2015. — C. 280-
295.

IIpakTnyeckne 3ansarus Ne 8, 9, 10 «Tema 6. MeTonnka opraHu3anuy NPOEKTHO-HC-
cJ1e/10BaTe/IbCKOM 1eATeJbHOCTH 110 MAaTeMATHKE)
1. Uccnenoparenbekas AesITEIbHOCTD IIKOJBHUKOB.

2. Ilpoext. Meron npoekToB. Kitaccudukanus MKoIbHBIX TPOEKTOB.

3. TpeboBaHus1, NpeabsBIsAEMbIE K IIKOJIBHBIM ITPOEKTaM.

4. OcOOEHHOCTH OpraHu3allMi MPOEKTHOW NEATETBbHOCTH 0 MaTeéMaTHKe B OCHOBHOM
IIKOJIE.

5. Oco0OeHHOCTH OpraHU3alH MPOEKTHON JeSTeIbHOCTH [0 MAaTEMaTUKE B CTapIIUX KJlac-
cax.

['pynnoBas paboTa: BBIOOp TEMBbI IPOEKTA, OMMCAHUE METOANKN OpraHU3aluu paboThl yya-
IIUMUCSL.

Hcroynnku
https://www.uchportal.ru/publ/31-1-0-7425 - Yuurenbckuii mopTas.

IIpakTuyeckne 3ansitusa Ne 11, 12, 13 «Tema 7. Meroaunueckue ocodeHHOCTH (popmu-
poBaHus PyHKIMOHAIBHON IPAMOTHOCTH IIKOJIBHUKOB B 00J1ACTH MAaTEeMATHKH
1. ®yHkuMoHaNbHAs rpaMOTHOCTH O0yuUaronuxcs kak Tpedboanre Hoporo ®I'OC OO0 u

COO.
2. llonarue QpyHKIMOHAIBHON I'PaMOTHOCTH, KOMIIOHEHTH! (DYHKIIMOHAJIBHON I'paMOTHO-
CTH.


https://fipi.ru/
https://www.uchportal.ru/publ/31-1-0-7425
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3. UccnenoBanust pa3BUTOCTH (PYHKIIMOHAIBHOM rpamMoTHOCTH oOyuarommxcs (TIMSS,
PISA, HUKO).

4. ®opMupoBaHHe U pa3BUTHE PYHKIMOHAIHLHON IPAaMOTHOCTH O0YYarOIUXCsS Ha ypOKax
MaTeMaTuKu.

3aoanue
1. U3yunTh MaTeMaTHUYECKUE 3aJa4d MEXIYHAPOIHBIX HUCCIICAOBAHUMN ()YHKIIMOHAILHON

IPaMOTHOCTH O0YYarOIIUXCSI.

2. OnpenenuTh poiib M MECTO TAKKX 337a49 B IIIKOJILHOM KypCe MaTeMAaTHKH.

3. BreIOpaTh TeMy MIKOJIBHOTO Kypca MaTeMaTUKHU U COCTABHTh: a) HA0Op 3a/ad sl pa3Bu-
TUsL (QYHKITMOHATHHOW TPAMOTHOCTH 00yJaromuxcs; 0) MpoBEepOUHYIO padOTy ¢ BKIIOUCHHEM 3a-
Jla4 Ha OLIEHKY ()YHKIIMOHATBLHOU I'PaMOTHOCTH O00YYaroIIerocs.

IpakTunyeckue 3ausaTus Ne 14, 15, 16 «Tema 8. MeToanyeckue 0cO0eHHOCTH 00yUe-
HHSI MAaTeMaTHKe B 5-6 Kj1accax»
1. Henu oOyuenus. Coaeprkanue Kypca MaTeMaTUKH 5-6 KJIaccoB.

2. Meronuieckrne 0COOCHHOCTH M3YYEHUS YMCIOBBIX MHOXKECTB B 5-6 Kitaccax.

3. IlponeneBTHKa N3Y4YEHHUS TOKIECTBEHHBIX MPeoOpa3oBaHuii, (PyHKIIMOHAIBLHOW JIMHUH,
JIMHUY YPAaBHEHU! U HEPABEHCTB.

4. TekcToBbI€ 331a4M, CHOCOOBI UX PEILICHMUS.

TemepOekoBa, A.A. Metoauka o0ydeHust MatemMatuke: YuebHoe nocobue / A.A. Temepoe-
koBa, 1.B. Uyrynosa, I".A. Baiironakosa. — CII6.: M3garensctBO «Jlanby, 2015. — 512 c.

IpakTuyeckue 3anaTusa Ne 17, 18  «Tema 9. OcobeHHOCTH M3y4YeHUs] TeOMeTpUYe-
CKOro matepuajia B 5-6 kiaaccax»

DneMEeHTHl TEOMETPUH B Kypce MaTeMaTHKu 1-4 ki1accos.

[enu u 3agaun 00y4eHHs FeOMETPUUECKOMY MaTepuaiy B 5-6 kiaccax.
ConepxaHne reOMETpUYECKOr0 MaTepraia Kypca MaTeMaTuK1 B 5-6 Kiaccax.
[TponeneBTHKa N3yUYEHUS AKCHOM, TEOPEM.

Oco0eHHOCTH U3yUYeHHs TEOMETPUUECKUX (PUTYDP, TEOMETPHUUECKUX BETUUYHH.

abrwdE

TemepOekoBa, A.A. Metoauka o0yueHust MaTemMaTuke: YuebHoe nocodue / A.A. Temepoe-
koBa, 1.B. UyryHoga, I'".A. Baitronakosa. — CI16.: M3garensctBo «Jlanby», 2015. — 512 c.

7 CEMECTP

IpakTtunuyeckoe 3ansaTue 19 «Tema 10. Teopus yucia B Kypce ajaredpbl 0CHOBHOI
LIKOJIBI»
TpennpoBoYHbIE 3a1aHUS

1. IIpeacraBepTe B BUJIe OECKOHEUHOU AECITHYHON APOOH Ynca; E ;- l .
13 22
2. HazoBuTe 7Ba paliHOHAIBHBIX | JIBA HPPANMOHATBHBIX YHCIIA, 3aKTFOYCHHBIX MKy YHC-
mamu 10 u 10,1.
3. U3BecTHO, 9TO YnCIIO A — pallMoOHAIILHOE, a YHCiIo B — uppannonansHoe. ParmoHatbHBIM
WIN UppalMOHATIbHBIM OyaetT uncio: A + B; A * B?

2
4. CKOJIBKO M KaKue KOPHU UMEET ypaBHEeHue X~ =a?
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1
5. Iloctpoiite Ha YNCIOBOM NPAMON TOUKH, KOOPAUHATHI KOTOphIX 0; 3,2; — 25 : J2 ; V3 ;

-J5.

6. 3amumuTe B BUIEe OOBIKHOBEHHOM po0u ciemyromme aecatudnabie apoou: 0,15; 0,(12);
2,1(6).

7. IIpoBeauTe MeToAMUECKUN aHAIHU3 TeMbl « OOBIKHOBEHHBIE M JIECATUYHBIE IPOOHY.

8. OnummuTe METOUKY BBEICHUS HPPAIIMOHATBHBIX YHCEI.

HUnousudyanvuvle 3a0anus

1. Ilpoananu3upyiire nociea0BaTeIbHOCTh U3JI0KEHUS TEMBbI B IIKOJIbHBIX Y4EOHUKAX.

2. IloarotoBeTe (pparMeHT ypoKa 10 BBEACHUIO MOHATHS OOBIKHOBEHHOH JPOOH.

3.00bsACHUTE yUyallUMCs aJITOPUTM JICJICHUS IeCATUYHON ApOOH Ha IECATHUHYIO JpOOb.

4. Ilpoananu3upynTe CUCTEMY YIPaXHEHUN MO0 (POPMHUPOBAHUIO HABBIKOB YMHOXXCHHS JIe-
CATUYHOU APOOH Ha AECATUUHYIO IPOOB.

5. Ilpenyoxure cucTeMy CpeICTB HATJISIAHOCTH JUIsl BBEICHUS U U3yUEHUS IPOOHBIX YHCEN.

6. IloaroroBbre cooOiieHHue 00 MCIIOJIB30BAaHUM SJIEMEHTOB MCTOPHU3MA MPU HU3YUEHUHU
TEMBI.

7. CocraBbTe M1aH 0000IIAOLIET0 YPOKa U3YUEeHUs AECATUUHBIX IPOOEH.

8. Packpoiite posib HHIYKIMU U IEAYKIIUH, AaHAJIOTHH B U3YYEHUH JECITUYHBIX APOOEH.

9. IlpuBenure npuMepsl MPUMEHEHHsI UTPOBBIX AJIEMEHTOB Ha YPOKAX U3yueHHs JaHHOU
TEMBI.

10. CocTaBbTe METOAUYECKHE PEKOMEHIALIMU 110 U3YUEHUIO TeMbI «MaciTady.

11. TMoxaxxuTe HEOOXOAUMOCTh BBEACHHUS OTPHUIIATEIILHBIX YUCETI.

12. CocraBbTe IJ1aH-KOHCIIEKT YpOKa 110 BBEACHHIO IMOJIOKUTCIIbHBIX U OTPULATCIIbHBIX YU -
CCII.

13. Tlpoananu3upyiiTe METOAMKY CpaBHEHUS OTPULIATEIBHBIX YUCel. UTO JIXKHUT B OCHOBE
(dbopMHpOBaHUs YMEHUS CPABHUBATH OTpULIATENIbHbIE YncIia?

14. CocraBbTe IIIaH-KOHCHEKT YPOKa 110 U3YUYEHHUIO MOHITHUS «MOJIYJIb YUCIIa».

15. PazpaGortaiiTe METOANYECKYIO CXEMYy BBEJCHMS MpaBWI: 1) CIOXKEHHs ABYX OTpHIIA-
TEJbHBIX YUCEIT; 2) CIOXKEHHS JIBYX YUCEIl C pa3HBIMU 3HAKAMHU.

16. PazpaOoraiiTe METOJUYECKYIO CXEMy BBEAEHUS MpaBWI: 1) YMHOXKEHHUS YUCell C pas-
HBIMU 3HaKaMH; 2) YMHOXKE€HHUS OTPULIATENIbHBIX YHCET.

17. Ponp HarnsAHOCTH NpH paboTe HAJA AaHHOU TeMol. I3roToBbTE COOTBETCTBYIOIIUE MO-
JIEIM ¥ YEPTEXKU U TaUTe METOANYECKUE PEKOMEHAAINH 110 UX TPUMEHEHUIO.

IIpakTnueckoe 3ansaTue Ne 20 «Tema 11. /IuHus TOkKAECTBEHHBIX NPe0Opa3oBaAHMII»
1. Ompenenenue TOXIECTBAa U TOXJIECTBEHHBIX NMPEOOPA30BaHUNA: PAa3IUUHbIE MOIXOAbI K

TOJIKOBaHMIO TOXKJAECTBEHHBIX MPe0Opa30BaHUM, CUCTEMbI OCHOBHBIX MTPEIOKEHUH.

2. OCHOBBI METOJUKU OOyUEHHs TOXJIECTBEHHBIM NMPE0Opa30BaHUAM, IPUEMBI BBITIOIHE-
HUS TOX/IECTBEHHBIX NMPE0Opa30BaHUi LENbIX pallMOHATBHBIX BRIPAKEHHUH, pallMOHAIBHBIX JAPO-
0eil 1 mpoCTEeHIINX UppalMOHATbHBIX BHIPAKEHUH.

3aaHus U BOIIPOCHI IPEJCTABICHEI B TUTEPATYypE:

Meronnka o0yuenust MatemaTtuke. [Ipaktukym : yaeOHoe mocobue aiis By30B / B. B. Opros
[v ap.] ; mon penakmueit B. B. Opnosa, B. U. CaerypoBoii. — Mockga : U3natenscTBo FOpaiiT,
2023. — 379 c. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-08769-7. — TekcT : 2MeKTpOH-
HbIH // OOpa3oBatenbHas iatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/511719 . (C.
130-135)



https://urait.ru/bcode/511719
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IIpakTuyeckoe 3ausitue Ne 21 «Tema 12. YpaBHeHUsI U HEPAaBEHCTBA B Kypce MaTe-
MATHKH OCHOBHOM IIKO0JbD)

3ajaHus

1. Onuure conepkaHue, poiib JIMHUK YPAaBHEHUIN U HEPABEHCTB B Kypce MaTEMAaTHUKH.

2. Ha3zoBuTe OCHOBHBIEC TOHATHS TEMBI « Y paBHEHHUS U HEPABEHCTBAY.

3. Chopmynupyiite MeToguuecKne 0COOCHHOCTH W3yYEHUs] MaTepralia JIMHUN ypaBHEHHN
Y HEPaBEHCTB B OCHOBHOM ILIKOJIE.

4. Ilpennoxute cxeMy 00yUYEHHs pPELICHHUIO IPOOHO-pallMOHAIbHBIX HEPABEHCTB.

5. Onuumre MeToAuYecKue OCOOCHHOCTH OOYYEHHS PEUIeHHIO 3a7ad Ha COCTaBJICHHE
YpPaBHEHUU U HEPABEHCTB.

6. Ha ocHoBe aHanmu3a mporpaMMsl [0 MaTeMaTUKe, COJEP>KaHuUs MIKOJIbHBIX YYCOHUKOB:
- IOCTPOITE KiacCU(PUKALMIO BUIOB YPAaBHEHUH, H3y4aeMbIX B IIKOJILHOM Kypce,
- BBIJICJIUTE TEOPHUIO YPAaBHEHUH (3JIEMEHTHI TEOPHH, 3TAIlbl BBEICHUS, YPOBEHb MAaTEMAaTUYECKOM
CTPOTOCTH).

7. Kakas nponeieBTUKa TMHUH yPAaBHEHUH OCYIIECTBIISIETCS B Kypce MaTeMaTHKU 5-6 kiac-
coB? Kakue BuIpl ypaBHEHUH U CIIOCOOBI MX PEIICHUS paCCMaTPUBAIOTCS B Kypce MaTeMaTUKU S-
6 xiacco?

IIpakTnueckoe 3ansaTue Ne 22 «Tema 13. @®yHKIUM B OCHOBHOI LIKO0JIe)»
1. Pa3Butue noHsATHs PYHKIUHU B MaTEMATUKE U B OOyUYEHUU MaTeMaTUKE; 3HAUCHUE U3yye-

HUS QYHKIIUH B LIKOJIE.
2. Meronuka BBEJICHUS MOHATHUS (PYHKIIHU.
3. DyHKUMOHAIBHAS MTPOIEJCBTUKA M CHCTEMAaTHYECKOE H3YUEHHE; XapaKTePHUCTHKA KJIACCOB
(GYHKIMIA, H3y4aeMbIX B OCHOBHOI LIKOJIE.
4. Pa3nuyHble METOIMYECKHE OCOOEHHOCTH N3YUEHUs JaHHOMN TEMBI.
3aj1aHKs U BOIIPOCHI NPECTABICHBI B JUTEPATYypE:

Meroaunka oOyuenust Mmarematuke. [Ipaktukywm : yaebHoe mocodue mist By3oB / B. B. Oprnos
[v ap.] ; mon penakmueit B. B. Opnosa, B. 1. Cuerypooii. — Mocksa : U3narensctBo FOpaiiT,
2023. — 379 ¢. — (Bricmiee oopazoBanme). — ISBN 978-5-534-08769-7. — TekcT : 31eKTpOH-
HbI# // Obpa3oBatenbHas wiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/511719 . (C.
142-148)

IIpakTnueckoe 3ansitue Ne 23 «Tema Ne 14. UnciioBble noc/jie10BaTeJIbHOCTH U MIPO-
IPeCCUM B CpeIHei IKO0JIe»

3ajanus

1. Ha ocHOBe mporpammsbl 0 MaTeMaTHKe 0011e00pa3oBaTeIbHbIX YUpeKIEeHHH, coaep-
YKaHMS IIKOJIbHBIX Y4EOHUKOB anreOprl 9 Kiacca BHIMOIHUTE CPABHUTEIBHBIA aHAINU3 COJEpIKa-
Hus Temsl «llocnenoBaTebHOCTI

2. Beienure cucreMy nporneneBTUYECKUX 3HaHUI Ha Hadajio oOyuyeHus teme «Ilocneno-
BaTEIbHOCTU.

3. PazpaboraiiTe MeTOIMKY U3y4eHHUs TeMbl «ApudmMerndeckas U reoMeTpuyueckas mpo-
IpECCUM.

IIpakTnuyeckue 3auaTus Ne 24-25 «Tema 15. Metoauka 00yyeHusi pellieHUIO CIOKET-
HBIX 3a/1a4 B OCHOBHO# IIK0JIE)»
1. 3amauum - nenb, 3a1a4M - cpecTBO 00yueHuss Matemaruke (OOydyeHre MaTeMaThKe depe3

3a/1a4n).

2. Croxernsble 3a1aun. CriocoObl UX pelieHus Ha pa3InuHbIX dTanax o0ydeHus (apudpmern-
YEeCKHiA, alreOpandecKuii METOIbl, METOJI MATEMAaTHYECKOTO MOJICITMPOBAHUS, TpadUIeCcKuil Me-
TOM | JIp.)
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3. IlocTpoeHue cucteMbl ypaKHEHUMH.

4. OGyueHue nmpueMaM MOUCKa pelIeHus 3a1a4. 3agayu 6a30BOro, MOBBIIEHHOTO U BHICO-
KOIr'0 YPOBHEH CIIOKHOCTH.

3allaHI/I$I X BOIIPOCHI IIPEACTABJICHBI B JIMTCPATYPC.

Metonuka oOyuenust MareMatuke. [Ipaktukym : yaueOHOE mocobue aiist By3os / B. B. Opnos
[u np.] ; mox penakuueit B. B. Opnosa, B. 1. CuerypoBoit. — Mocksa : M3na-tenbctBo FOpaiiT,
2023. — 379 ¢. — (Bricmiee oopazoBanue). — ISBN 978-5-534-08769-7. — TekcT : 31eKTpOH-
ublii // ObpaszoBarenbHas mwiathopma IOpaiit [caiir]. — URL: https://urait.ru/bcode/511719 . (C.
45-56)

IpakTuyeckne 3ausaTust Ne 26 «Tema 17. MeToguka u3yyeHusi B3AaUHMHOI0 PacnoJio-
JKeHMSI MPAMBIX HA IJIOCKOCTH
B noarpymnnax BHIIOTHUTH 331aHUS:
1) Ilo Teme «llapannenbHocms NPAMBIX HA NAOCKOCTUY
2) 1o teme «llepnenOuKynapHocms NPAMbIX HA NIOCKOCHUY
- BBIJACTHUTH y3JIOBBIE BOIIPOCHL;
- COCTaBUTh METOJUYECKHE PEKOMEHALINHU MO U3YYCHHIO OTIEIIbHBIX BOIPOCOB TEMBI;
- ONHUCATh HATJSIHOCTh IPU U3yYSHUU TEMBI;
- COCTaBUTH CHUCTEMY 3aJa4 10 IaHHOH TeMe.
3aaHust IPEJICTaBICHBI B JINTEPAType:
Metoauka oOyuenust mareMatuke. [Ipaktukym : yaeoHoe ocodue aist By3oB / B. B. Opros
[v np.] ; mox penakuueit B. B. Opnosa, B. 1. CuerypoBoit. — Mocksa : M3na-tenbctBo FOpaiiT,
2023. — 379 c. — (Bricmee obpazoBanue). — ISBN 978-5-534-08769-7. — Tekcr : 31eKTpOH-
Hblii // OOpa3zoBarenbHas mwarpopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/511719 . (C.

182-188)

IpakTuyeckoe 3ansaTue Ne 27 «Tema Ne 18. MeToauka o0yuyeHHs TeOMeTPUYECKHM
(purypam Ha mjiockoctm»

1.MecTo u3y4eHus U posib FeOMETPUUECKUX QUTyp (MHOTOYTOIBHUKU U OKPYKHOCTb) B
00y4YeHUH T€OMETPUH B OCHOBHOM LIKOJIE.

2. ConepaTeabHO-JIOTUYECKUN aHaIM3 OCHOBHBIX ATAIOB M3YYEHUS MHOTOYTOJIHHHUKOB.
YPOKH Pa3JInYHbIX TUIIOB B U3yUYEHUH TEMBbI; HATJSIIHOCTh M METOIMKa paboThl ¢ Hel Ha ypokax
10 TAaHHOU TeME; TOBTOPUTEIHLHO-00001aI0IINEe YPOKH, CUCTEMATHU3aIus U 000011IeHne 3HAHU I
y4Yaluxcs; pojb 3a7a4d B U3y4EHUU TEMBI.

3aJlaHus ¥ BONPOCHI IPEJICTABJIEHBI B IUTEpaType:

Metoauka o0yuenus marematuke. [Ipaktukym : yuebHoe nocodue ais By30B / B. B. Opios
[u np.] ; nox penakuueit B. B. Opnosa, B. 1. CrerypoBoil. — Mocksa : M3narensctBo HOpaiiT,
2023. — 379 c. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-08769-7. — TekcT : 21MeKTpOH-
HbIH // OOpa3oBatenbHas atdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/511719 . (C.
189-197)

IIpakTnuyeckoe 3ansitue Ne 28 «Tema 19. BetnuMHbI B IKOJBHOM Kypce IIAaHUMeT-
puu»
1. MecTo u poJib JaHHOW TEMBI B IIKOJILHOM Kypce MaTeMaTUKH: 3HaYeHHEe TeMbl, OCHOB-

HBIE y3JIOBBIE BOIIPOCHI ¥ NIOCJIEA0BATEIBHOCTD UX U3YUECHUS.
2. VzydyeHne reoMeTpUYecKuX BEIIMYMH M UX CBOWCTB B Kypce I€OMETPHUU OCHOBHOM
LIKOJIBL: ITPOLIECC U3MEPEHUS BEIMYUH; MECTO TAaHHOM TEMBbI; YPOBEHb CTPOTOCTH U3JI0KEHUSI Ma-
Tepuaia.
3. IMoxxon k BOpocy U3MepeHHs OTPE3KOB, UMEIOIINXCS B Kypcax alnreopbl U FTE€OMETPHH.
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4. MeToauka U3y4eHUs IUIONIAIeH TNIOCKUX (PUTYp. YPOBEHBb CTPOTOCTH M3JIOKECHHS Ma-
Tepuana.
3a,z[aH1/151 X BOIIPOCHI IPEACTABJICHEBI B JINTCPATYPC.

Metoauka o0yuyenus marematuke. [Ipaktukym : yuebHoe nocodue ais By308 / B. B. Opios
[u ap.] ; noxn penakuueit B. B. Opnosa, B. 1. CuerypoBoii. — Mocksa : U3natensctBo FOpaiit,
2023. — 379 c. — (Bricmiee oopazoBanne). — ISBN 978-5-534-08769-7. — TekcT : 31meKTpOH-
HbIii // OOpa3oBatenbHas mwiardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/511719 . (C.
202-206)

Ipakruyeckue 3ansaTus Ne 29-30 «Tema 20. 'eomeTpuyeckue MocTpoeHUs HA MJIOC-
KocTH. MeToauka o0yyeHusl pelieHUI0 32/1a4 HA MOCTPOEHM s
1. Poab 1 MECTO TeOMETPUUYECKUX OCTPOCHUH B IIKOJILHOM Kypce T€OMETPHH; 3HAYCHHUE

JAHHOM TEMBI.
2. Meroauka BBEACHUS U U3YUYECHUSI OCHOBHBIX 3a/1a4 HA TOCTPOCHHUE.
3. Ponb anropuTMoB B U3yUYE€HUU TEMBI.
4. Meroauka o0yueHus peUICHHIO 3a7a4 Ha MOCTPOSHHE B Kypce IMITaHUMETPHUU.

(Paboma no epynnam)
1. H3o0pa3wure:
e  Qurypy, KOTOpas oJIy4aeTcsl IpHU BPalleHUH PaBHOCTOPOHHETO TPEYTOJIbHUKA BOKPYT Ipsi-
MOMH, MapajuIeIbHON OJHOM U3 €ro CTOPOH M HE MPOXOSIIECH Yepe3 €ro BEPIINHY.
e  durypy, KoTOpas MoIy4yaeTcs IpU BpallleHUU Kpyra BOKPYT IPSIMOM, HE UMEIOLIEH ¢ Kpyrom
00IIMX TOYEK.
2. BeimonaATE 331aHUS:
1) Ha mnockoctu gansl ABe nepecekaromuecs npsmeie: P u . Haittu TMT M: a) paBHOyaa-
JIEHHBIX OT P U (; 6) PacmoI0KEHHBIX OJIMKE K P 4eM K (.
2") Haiitu TMT, paBHOYaJ€HHBIX OT TPEX MEePECEKArOIIUXCS MPSAMBIX TIOCKOCTH.
3") A u B — TOUKH MIOCKOCTH, PACCTOSHIE MKy KOTOphIMHU paBHo 1. Haittu TMT M moc-
KOCTH, JJIsI KOTOPBIX PACCTOSHUS 10 A U B BbIpaXaroTCsl LEIbIMH YHCIaAMHU.
4) ana npsimasi | 1 1Be Touku A u B 110 07IHY CTOpPOHY OT Hee. Haiiaure Ha npsimoit | Touky
M Takyro, 4TOOBI JUTMHA ABY3BEHHOM TOMaHOW AMB Oblna HAUMEHBIIEH.
5) [MocTpoiite Tpamneruto, 3Hasi BCE CTOPOHBI.
6) Janbl qBe mapaienbHbie mpsMbie & U b u Touka C, He nexaras Ha Hux. [locTpoiite pas-
HOCTOPOHHUH TpeyroibHuK ABC Tak, 4ToObI BepllnHa A Jexasna Ha MpsIMOH a, a BepllinHa B
— Ha npsAMoii b.
T)octpoiite TpeyroiapHUK ABC 110 yriy A u menuane AM, eciv u3BecTHO, 4T0 AB 1 AC = 2
2 3.
8) [locTpoiiTe OTpE3KH X, €CIIU:

m
a) X=—a;0) X=a—b;B) X =+/ab ;1) x* — px+q* =0, rie X — KOPHU ypaBHEHH.
n C

Omnpenenure MECTO KakJI0M 3a1auu py 00y4YEeHNUHU yKa3aHHBIM TeMaM U METOJUKY €€ perie-
HUSL.
3a/laHus ¥ BONPOCHI PEJICTABIICHBI B IUTEpaType:

Meronnka o0yuenust MatemaTtuke. [Ipaktukym : yaeOHoe mocobue aiis By30B / B. B. Opros
[v ap.] ; mon penakmueit B. B. Opnosa, B. U. CuerypoBoii. — Mockga : U3natenscTBo FOpaiiT,
2023. — 379 c. — (Bricmiee oopazoBanue). — ISBN 978-5-534-08769-7. — TekcT : 271eKTpOH-
HbI1H // OOpa3oBatenbHas iatdopma FOpaiir [caiir]. — URL: https://urait.ru/bcode/511719 . (C.
210-215)
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IpakTuyeckoe 3ausitue Ne 31 «Tema 21. 'eomeTpuyeckne npeodpa3oBaHus HA MJIOC-
KocTu. MeToauka o0yyeHus»
1. BO3MOXHOCTH MOCTPOCHHUS Kypca Fr€eOMETPUH Ha OCHOBE UJIe T€OMETPUUECKHUX Mpeo0-

pa3oBaHUil.
2. MecTo reoMeTpu4ecKUX NpeoOpa3oBaHuil B HBIHE JCHCTBYIOINX YUYE€OHHUKAX T€OMETPHUH.
3. Meroauka M3y4eHUs] YaCTHBIX BHUJOB F€OMETPUYECKUX MPEOOPa30BaHUM (IBMKEHUS U
moa00us).
4. Meroandeckue MoX0/1bl K 3HAKOMCTBY IIKOJIBHUKOB C METOJIOM IPeoOpa30BaHMii.

(Paboma no epynnam)

[TpoBeauTe METOAMYESCKUI aHAIN3 TEMBI.
[MpemioxkuTe BO3MOKHBIC TIOAXO0/IbI K H3YUCHUIO TEMbI «JBHKEHHEY.
[TpeanoxuTe BO3MOXHBIE TIOAXObI K H3YUEHHIO TeMbI «I101001e».
OmnuImMTe METOUKY TOKA3aTeIbCTBA MPU3HAKA MOI00HS TPEYTOIbHUKOB.
. Chopmynupyiite, B 4eM 3aKIIIOYAETCS CYyTh METOa MPeoOpa3oBaHusl IIPH PEIICHUH 3a-
nad. [IpuBenure npumMepsl.

3aaHus ¥ BOIIPOCHI MPEICTABICHBI B JUTEPATYPE:

agrwdE

Metoauka o0yuenus Matemaruke. [IpakTukym : yuebHoe nocodue st By30B / B. B. Opnos
[u ap.] ; noxn penakuueit B. B. Opnosa, B. 1. CuerypoBoil. — Mocksa : U3narensctBo FOpaiiT,
2023. — 379 c. — (Bricmee o6pazoBanue). — ISBN 978-5-534-08769-7. — TekcT : 271eKTpOH-
HbIl // Obpa3oBatenbHas wiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/511719 . (C.
216-219)

IpakTnyeckoe 3anaTue Ne 32 «Tema 22. BekTopbl U UX KOOPAUHATHI B Kypce reo-
MeTpuu 7-9 Ki1accoB»
3aoanus k 3auamuio 05l Spynn:
BrinmonHuTe npoekTHOE 3aJjaHKe U IPEICTABbTE Pe3yIbTar:
MecTo 1 poJTh BEKTOPOB B 00yUEHUN MaTEMaTHKE: OCHOBHBIE TAITbl OBJIAICHUS YIAITUMUCS

BEKTOPHBIM METOJIOM Ha IUIOCKOCTH; IPUYHMHBI BBEICHHUs BEKTOPOB B IIKOJBHBIN KypCc MaTeMa-
THUKH; METOJIMKA BBEJCHUS NIOHATHUS BEKTOPA U ONIEPALMI HAJl BEKTOPAMU; CKAJIIPHOE IPOU3BEIE-
HUE U €ro CBOMCTBA; (OPMYJIbl; ypaBHEHHE OKPY>KHOCTH, IPSIMOM, IJIOCKOCTH; MPHIJIOKEHHUE BEK-
TOPOB K PELICHHUIO 3a/1a4.

IpakTnyeckue 3anaTusa Ne 33-34 «Tema 23. MeToanka o0yueHusi pelIeHUIO reoMeT-
PHYECKHUX 3212
1. T'eomerpuueckas 3aaya: 3Tanbl padboOThL, POJIb YEpTEXKA.

2. OOmwe 1 9aCTHBIC METO/IbI PEIICHHS T€OMETPUICCKUX 3a]1a4.

3. TloctpoeHue cucTeMbl yrpakHEHHH.

4. OOGyueHue mpuemMaM MOUCKA PELIeHUs 3a1ay.

5. 3anmaun 6a30BOT0, MOBBIIIEHHOTO U BBICOKOT'O YPOBHEH CIIOXKHOCTH.

3aaHus ¥ BOIIPOCHI MTPEJICTABICHBI B JUTEPAType:

Metoauka o0yuenus Matemaruke. [IpakTukym : yuebHoe nocodue 1yist By308 / B. B. Opnos
[v ap.] ; mon penakmueit B. B. Opnosa, B. U. CaerypoBoii. — Mockga : U3natenscTBo FOpaiiT,
2023. — 379 c. — (Bricmiee oopazoBanue). — ISBN 978-5-534-08769-7. — TekcT : 271eKTpOH-
HbI# // Obpa3oBatenbHas wiatdopma FOpaiir [caiit]. — URL: hitps://urait.ru/bcode/511719 . (C.
94-104)

8 CEMECTP
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IIpakTuyeckoe 3ansitue Ne 35 «Tema 24. OcoGeHHOCTH M3yYeHHs JAeHCTBUTEJIbHBIX
4yucesl B Kypce ajiredpbl cpeiHell MIKOJbI»
1. Pacmmpenue noHsATHUS 4KciIa B Kypce MaTeMaTuKu cpeHel mkoisl. [lonstue uncna.

2. MecTO YHCIOBBIX CHCTEM B IIKOJIFHOM KypCe MaTEMAaTHKH.

3. Meroauka BBeIeHHsI HOBBIX YMCEIl B LIIKOJIE: pallMOHAIIbHBIC U HPPALMOHAIbHEIE, 1eH-
CTBUTCJIBHBIC YHCJIA.

3allaHI/I$I 1 BOOPOCHI IPEACTABJICHBI B JIUTCPATYPC:

Metonuka o0ydenust MmareMatuke. [IpakTukym : yaeOHoe mocobue s By3oB / B. B. Op-

noB [u ap.] ; mon penakuueit B. B. Opnosa, B. U. CHerypoBoii. — Mocksa : M3na-tenbcTBO
IOpaiir, 2023. — 379 ¢. — (Bwicmee obpazoanue). — ISBN 978-5-534-08769-7. — Tekcr :
anexkTpoHHbd  //  OOpasoBarenvHas  1arpopma  FOpaiit  [caiit]. —  URL:

https://urait.ru/bcode/511719 . (C. 128-130)

IIpakTnueckoe 3ansaTue Ne 36 «Tema 25. J/Iunus pyHkuuii B crapuiei mkoJsie»
1. Pa3BuTHE NOHATHSA QYHKIIUN B MAaTEMaTHKE U B 00y4eHNU MaTeMaThKe. TpaHCIeHAeHT-

Hble QYHKIIMU U UX MECTO U 3HAYEHUE B IIKOJILHOM KYpCE MATEMAaTUKH.
2. Meroauka BBeIEHHS TPAHCICHICHTHBIX (PYHKUIWH. XapaKTEpUCTHKA KIACCOB (PYHK-
LIMH, U3y4aeMBbIX B LLIKOJIE.
3. Paznanunble MeTon4Yeckue 0COOEHHOCTH U3Y4YEHUS TaHHON TEMBI.
3aJlaHus ¥ BONPOCHI IPEJCTABJIECHBI B IUTEPATypE:
Meronuka o0y4yenus Mmatemaruke. [Ipaktukym : yuebHoe nocobue ais By3os / B. B. Opios

[1 ap.] ; mon penakmueit B. B. Opnosa, B. U. CuerypoBoii. — Mocksa : U3natenscTBo FOpaiiT,
2023. — 379 c. — (Bricmiee oopazoBanne). — ISBN 978-5-534-08769-7. — TekcT : 31eKTpOH-
HbI# // Obpa3oBatenbHas wiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/511719 . (C.
158-162)

IpakTunuyeckoe 3ansaTue Ne 37 «Tema 26. ToxkaecTBeHHBbIEe MPeoOPa30BaHUs TPaHC-
LHeHICHTHBIX BBIPAKEHHUI B Kypce aiaredOpbl cpeiHel IKOJIbD)
1. Onpenenenue TOXKAECTBA U TOXK/IECTBEHHBIX IPE0OpPAa30BaHUM: PA3INYHBIE TOJIXO/bI K

TOJIKOBAHUIO TOXKJIECTBEHHBIX IPeoOpa3oBaHuil.
2. CucteMbl OCHOBHBIX TPENJIOKECHUH, OCHOBBI METOTUKH OOYYEHUS TOXIECTBEHHBIM
peoOpa3oBaHUsIM.
3. Ilpuembl BBINOJHEHUS TOXKJECTBEHHBIX NMPeoOpa3oBaHMI MpPpaLMOHATIbHBIX, MTOKa3a-
TEJIbHBIX, JIOTapU(PMUUECKUX, TPUTOHOMETPUYECKUX BbIPAXKEHUI.
3a1aHKs U BOIIPOCHI IPEJICTABICHbI B IUTEPAType:
Metoauka o0yuenus Matemaruke. [IpakTukym : yuebHoe nocodue uist By308 / B. B. Opnos

[v ap.] ; mon penakmueit B. B. Opnosa, B. U. CuerypoBoii. — Mockga : U3natenscTBo FOpaiiT,
2023. — 379 ¢. — (Bricmiee oopazoBanme). — ISBN 978-5-534-08769-7. — TekcT : 31eKTpOH-
ubIiii // ObpasoBarenbHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511719 . (C.
136-141)

IpakTnyeckne 3ansaTus Ne 38-39 «Tema 27. YpaBHeHHs U HEPAaBEHCTBA B Kypce aJI-
redpsbI cTape MKOJIbD)
1. Knaccudukanusi ypaBHEHUH, U3y4yaeMbIX B CPEHEN LIKOJIE.

2. CriocoObl pemeHns ypaBHEHUH B Kypce anreOpbl cTapiiei MIKOJIbI, UX METOAMYEeCKast
OCHOBA.
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3. Meroandeckne 0COOCHHOCTH U3YYEHUS OTACIHHBIX BUIOB U THIIOB YPaBHEHUH, HEpa-

BEHCTB U X CHCTEM B KypCE€ MaTEeMaTHKHU CPEIHEH IIKOJIBI.

3aaHus IPEJCTABICHBI B IUTEPATYpE:

Metoauka o0yuyenus marematuke. [Ipaktukym : yuebHoe nocodue ais By308 / B. B. Opios
[u ap.] ; moxn penakuueit B. B. Opnosa, B. U. CuerypoBoii. — Mocksa : U3natensctBo FOpaiit,
2023. — 379 c. — (Bricmiee oopazoBanme). — ISBN 978-5-534-08769-7. — TekcT : 31meKTpOH-
HbIii // OOpa3oBatenbHas mwiardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/511719 . (C.
163-168)

IpakTnueckue 3anstust Ne 40-41 «Tema. MeToanka n3y4yeHusi POM3BOIHOI B Kypce
aare0pbl 1 HAYAJI AaHAJIM32»
1. 3HaueHue ¥ MECTO JAaHHOU TEMBI: PA3IMUHBIE [TOAXO0/IbI K OIIPEIEIEHHUIO IPOU3BOIHOM.

2. IlpomneaeBTHYECKHE BOIPOCHI M3YUYECHHSI IPOU3BOIHOM.

3. ®opMupoBaHUE MOHATHUS MPOU3BOIHOM; 3a/1auM, PACKPBIBAIOIINE CMBICI MPOU3BOAHOM;
orpezieNieHue MOHATUS TPOU3BOTHON; TEOMETPUUECKOE UCTOJIKOBAHHUE MTPOU3BOTHOM .

4. TlpaBuia BEIYUCICHUS POU3BOJIHBIX.

5. Hccnenoanue GpyHKIMIA C TOMOIIBIO TIPOU3BOIHOM.

3adanus x 3auamuio:

1. ChopmynupyiiTe OCHOBHOM MPONEAEBTUUECKUN anmapar Ui U3y4eHHUs 3JIEMEHTOB Ma-
TEMaTHUYECKOI'0 aHAJIN3A.

2. Ilpennoxute pa3indHble CIOCOOBI BBEJICHUS MOHATHUS IIPOU3BOIHAS.

3. Ilepeuncnure ocHOBHBIE TeopeMbl TeMbl «IIpon3BoaHAS) M PEATIOKUTE METOIUKY UX
U3yYEeHHUSL.

4. Ilpennoxxute METOAMYECKHE PEKOMEHIAMU 10 OOYYEHHUIO YYallluXCsl pelIeHHIO 3a7a4
Ha MPUJIOKEHUS IPOU3BOIHOM.

5. Ilpoananusupyiite cucreMy 3a1a4 sl HOATOTOBKH K caaude ET'D.

6. Ilpeanoxute TeMaTHyecKoe MIaHUpoBaHue 1o Teme «IIpou3Bo/iHas U ee IPUMEHEHUE»

AJI KJITAaCCOB PAa3JIMYHbBIX TUIIOB.

7. Tlpennoxure pparmeHT ypoka rno teme «IloHsaTre mpon3BoaHOI» B Ki1acce r'yMaHUTap-
HOTO U (PM3UKO-MATEMATHIECKOTO TPOPHIICH.

8. IlpemnoxxuTe BapuaHT METOJUKHU H3JI0KEHUS Teopuu 1o Teme «lIpuiiokeHus: npous-
BOJ[HO» B KJIaCCaX Pa3IMYHBIX Mpoduse.

9. IIpemnoxxuTe KOMIUIEKC 3a/a4 Ui OpraHu3aluu KoHTposst o teme «IIpousBoanas u
€€ MPUIIOKECHUS.

10. Onwumure MeToAMKY O0yUYeHHS PELICHUIO 3a1a4 Ha:

- hccieloBaHue (PYHKIIHIA;

- IpUOJIMKEHHBIE BEIYUCIICHHUS;

- HaXO0X/IeHHE HauOOoJIbIIEro U HAMMEHbILIEro 3HaYeHUH (PyHKINH.

11. IlpennoxxuTte METOAMYECKUE PEKOMEHAINY TI0 O0YUYEHHUIO PELICHUIO 33/1a4 Ha:

- (puzMUecKuil CMBICT TPOU3BOIHOM;

- TEOMETPUUYECKUNA CMBICIT IIPOU3BOJHOM.

12. OnumuTe posb HATISITHOCTH TIPH M3YYCHUHU TaHHON TEMBI

13. CocraBbTe cucteMy yrnpakHEeHHI Ha (popMupoBaHUe (PU3MUECKOTO U T€OMETPUIECKOTO
CMBbICJIa TPOU3BOAHOM.

IpakTuuyeckoe 3ansiTue Ne 42 «Tema 29. Meroanka u3yyeHusi NepBoodpa3Hoii U UH-
Terpaja»
1. MecTO AaHHBIX NOHATHH B IIKOJBHOM Kypce MaTEMaTHKHU: BO3MOXHBIE ITyTH (HOPMHUPO-

BaHUS MOHATHUSA "UHTErpan’.
2. [lpumeHeHne HTETpalia IPH PEIICHUU TeOMETPUISCKUX U (PU3HUECKUX 3a/1a4.
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3. Meroauka popMUpOBAHUS TTOHATHS TEPBOOOPA3HOM.
4. V310XeHUE TaHHOW TeMBbI B IIKOJbHBIX BAPHATUBHBIX YUCOHHUKAX.

3adanus k 3anamuio:

1. Meroanueckuii aHanu3 TeMbl. MeTo1Ka BBEJICHHS U JOKa3aTEIbCTBA TEOPEM IIPHU H3yUe-
HUM JAHHOU TEMBL.

2. ®opMHUpoOBaHUE MOHITHIA: IepBOOOpa3Hasi, FTEOMETPUUECKUN CMBICI IEPBOOOPA3HOM, HH-
Terpan

3. Metoauka oOy4deHus peleHuo 3a1a4 Ha IPUMEHEHUE HHTerpaa.

4. Cucrema nuddepeHInpoOBaHHBIX 337a4 10 JaHHOU TeMe.

5. Ucnonws3zoBanre UKT npu u3y4eHUH TEMBI.

6. Ananus 3a1a4 OTKpeITOro O6aHka 3ajanuil EI'D 1o mareMaTuke mo JaHHOH TeMe.

IpakTnyeckoe 3ausaTue Ne 43 «Tema 31. BzaumHoe pacnoJio:keHue NpPAMbIX U MJI0C-
KOCTell B mpocTpancTBe. Meroanka 00y4eHus»
1. Meroauka u3yueHus napaieIbHOCTH U NEPIEHIUKYIISIPHOCTH IPSIMBIX U TNIOCKOCTEN B

IIPOCTPAHCTBE.

2. CBsi3b INTAHUMETPUIECKOrO MaTepuala ¢ COOTBETCTBYIOLINM PA3JIeIIOM CTEPEOMETPHH.

3. Ponp akcmoM crepeoMeTpuu MpH U3YYSHUH NapaIjIeIbHOCTH U TIEPIICHIUKYIISIPHOCTH B
IIPOCTPAHCTBE.

4. Mertonrka BBEICHUSI HOBBIX MOHSTUHN, UX ONpeE/eIeHne; METOUKa paboThl Haj Teope-
MaMHM JJaHHOM TeMbl (IPU3HAKH, CBOMCTBA).

5. Ponp 006001eHMs U cucTeMaTU3aluy 3HaHUH, YMEHUH U HaBBIKOB YYaIIUXCSl.

6. CBs3b H3y4aeMOl TEMBI C APYTUMH JUCHUTUTMHAMHE IKOJIBHOTO IHKIIA.

7. Ponp HarnagHocty U MKT-TexHomoruit B mporecce n3y4eHust JaHHOW TEMBI.

3a/laHus OPEJICTABIEHBI B IUTEpaType:

Metoauka o0yuenus maremaruke. [IpakTukym : yueOHOe ocobue ais By308 / B. B. Opios
[v ap.] ; mon penakmueit B. B. Opnosa, B. U. CuerypoBoii. — Mocksa : U3natenscTBo FOpaiiT,
2023. — 379 c. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-08769-7. — TekcT : 2MeKTpOH-
HbIH // OOpa3oBatenbHas iatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/511719 . (C.
182-188)

IIpakTnyeckoe 3ansitne Ne 44 «Tema 32. M3yuyeHne MHOTOTPAHHUKOB M TeJI Bpallie-
HHSA B Kypce cTepeoMeTpHn»
1. Meroauka BBeIeHUS MOHATHS MHOTOTPaHHHUK.

2. V3yueHue CBOWCTB MHOTOTPAHHUKOB.

3. H3o00paxxeHre MHOTOI'paHHHUKOB.

4. PexoMeHAALUU 10 U3YYEHHIO0 00BEMOB U IIJIONIAJIeH MOBEPXHOCTH MHOTOI'PaHHHUKOB.

5. Metoauueckue 3aMedanusi 00 U3yuyeHuH (Uryp BpalleHuss U UX KOMOMHAIMI ¢ MHOTO-
TpaHHUKAMH.

6. AHanorus Py BBEICHUH MMOHITHS U H3YYSHUN CBOWCTB MHOTOTPAaHHHUKOB U TEJl Bpallle-
HUSL.

3aoanus k sauamuro.
1. Bemonnute rpadguyueckyro padory:
e 300pa3uTte MpaBUIbHYIO TPEYTONBHYIO TUPAMHUTY.
e 11300pa3uTte NpaBUIbHYIO YETHIPEXYTONbHYIO TUPAMUTY.
e lI300pa3ure TpeyroyibHyI0 NHpPaMHUAy, OJHO pedpo KOTOPOH MEepHeHAUKYISIPHO
TUTIOCKOCTH OCHOBaHHUSI.
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e I300pa3ure TpeyroipHyI0 MUPaMUIY, OJHA TPaHb KOTOPOH MEPIEeHUKYIISIPHA TIOCKO-
CTH OCHOBAHHSI.

e 300pa3ute TpeyroibHy0 NTUpaMUIy, ABE FPaHU KOTOPOU MEPIEHINKYJISAPHBI IIOCKO-
CTH OCHOBAHHSI.

e l300pa3ute 4eThIpeXyrojbHYI0 MHUPaMHAY, OJHO PedpO KOTOPOU MEPIEeHIUKYISIPHO
TUIOCKOCTH OCHOBAHUSI.

e 1I300pa3ure YeTHIPEXyrojbHYI0 MUPAMUAY, OJHA TpaHb KOTOPOW NEpHEHIUKYIISIpPHA
MJIOCKOCTH OCHOBAHMUSI.

e 300pa3ute 4eThIpeXyToibHYIO MUPaAMHY, ABE CMEKHbIE TPAaHH KOTOPOU MEPIEeHIUKY-
JSIPHBI TUIOCKOCTH OCHOBAHUSI.

e 11300pa3ure 4eThIpeXyroJIbHYIO THPAMHLY, IBE IPOTHBOIOIOKHBIE TPAaHH KOTOPOH mep-
NEHAUKYJISPHBI TUIOCKOCTH OCHOBAHHUS.

2. CocTaBbTe PEKOMEHJAINHU 110 U3YYECHUIO 0OBEMOB U IJIOMIACH MOBEPXHOCTH MHOTO-
TPaHHUKOB.
Hnousuoyanvnvie 3a0anus

1) PaspaGoraiite Oecemy C y4auMMHUCS O MPAKTHYECKOH HAMPaBICHHOCTH HM3y4aeMOil
TEMBI.

2) BblscHHTE POJIb HATJISAIHOCTH MPH PAOOTE HAJl JAHHOH TEMOHA.

3) [Ilpoananu3upyiite pojib aHAJIOTUH MIPH U3YYCHUU TEJl BpallleHHs (BOIPOCHI IUIAHUMET-
PHUH U CTEPEOMETPUU, MHOTOTPAHHUKH U TEJIa BPAIICHUS).

4) CocraBbTe CEpUIO 3aJaHUI HA OTPAOOTKY MOHATHIT TeMbl «CeueHHs IIMIMHAPA TIOCKO-
cTsaMuy» (YCTHBIC 3a/IaHUs, IPAKTHYSCKUAC, MHIUBHYATbHBIC U T.1I.).

5) PaspaboTtaiiTe KOHCIIEKT ypoKa Mo TeMe «BrrcaHHas ¥ ONMCaHHAs MUPaMHIa» C HC-
MOJIb30BaHKUEM TPYMIOBOI pabOTHI.

6) Paspabotaiite miuaH MpoBeaeHUS ypoka 0000mIaroIiero moropeHus mo teme «L{u-
JUHJP U KOHYC». COCTaBbTE ONMOPHBIA KOHCIIEKT.

7) CocraBbTe 3a/1a4H, TOMOTaure GOPMUPOBAHHIO TIOHATHS «KacaTeIbHas MJIOCKOCTh K
I1apy»; MOATOTOBBTE POJIb HATIISITHOCTH MPH (POPMUPOBAHUH JAHHOTO MTOHATHSI.

8) TIlpoananu3upyiiTe J0KA3aTEIBCTBO TECOPEMBI O CEUCHHH IlIapa IIOCKOCThI0. OXapakTe-
pu3yiTe METOAUKY pabOTHI Ha/l JaHHOW TEOPEMOH.

9) BebIIBUTE OCHOBHBIC TPYAHOCTH NIPU U3yUYECHUH TeMbI «BIHiCaHHBIEC U OMMUCAHHBIE MHO-
rOorpaHHUKI». POk 3a71a4 B IPEOAOTICHUH STUX TPYAHOCTEH.

10) M3srotoBbTe MOJEIb, KapKac, pa3BepTKy WIIM YEPTEeK MO JaHHOI Teme. CocTaBbTe pe-
KOMEHJAIMK K TPUMEHEHHUIO HAIJISTHOCTH Ha Pa3IUYHbIX dTanax ypoka; Kakue MOsSICHEeHHs yuu-
TeNb JIOJDKEH J1aBaTh MPH JEMOHCTPAIMK HUJINH]IpA, KOHYyca, [1apa.

IpakTuyeckoe 3ansaTue Ne 45 «Tema 33. MeToauka 00y4eHHus IOCTPOEHUIO CeYEeHUIT
MHOTOTPAHHUKOB»

1. Teopernueckoe 060CHOBaHUE MOCTPOCHUS CEUCHHM.

2. MeTobl TOCTPOSHHSI CEYeHU MHOTOTPAHHUKOB: METO/T CIIEIOB; METOJT COOTBETCTBUS
WM BHYTPEHHET O MPOEHUPOBaHMs (METO/I BCIOMOTaTebHBIX CeUeHUH ); KOMOMHUPOBAHHbII Me-
TOJI.

3. IMoaroroBuTenpHbIE 331241 K MOCTPOECHUIO CEYCHUH.

4. HarngagHocTb IpH MOCTPOCHUH CEYEHHH.

3aoanus:

1. Pemmre 3amaun:

3anauga 1. IIpoBectu npsimyto, napajjiesIbHy0 JAHHOHN NPSMOM U IEPECEKAIOIIYI0 KaKIYIO
U3 JBYX JAHHBIX CKPELIMBAIOIINXCS IPSIMBIX.
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3amaua 2. PaccrosiHue MeXay IBYMs B3aUMHO NEPIICHAUKYJISIPHBIMU CKPEIIMBAIOIIIIMHUCS

IPAMBIME paBHO 2+/2 . TIpOBECTH MPSIMYIO, IEPECEKAIONLYIO STH PSIMbIC W 0OPa3yIONIYIO ¢ Kak-
JI0¥ U3 HUX yroi B 60°.

3agayva 3. Ha ogHO# U3 ABYX HaHHBIX CKPEUIMBAIOIIUXCS MPSMBIX HAWTHU TOUYKY, paBHOY 1a-
JIEHHYIO OT IPYroil NpsMOW M OT JAHHOM TOYKH IPOCTPAHCTBA, HE NMPUHAIUICKALLEH 3TUM Mps-
MBIM.

3anaua 4. Yepes oHy U3 ABYX JaHHBIX CKPEIIMBAIOIIUXCS MPSIMBIX MPOBECTU MIOCKOCTbD,
NapajulebHYIO IPYTOi MPSMOil.

3amaua 5. Uepe3 Kaxayr0 U3 JBYX CKPEIIMBAOIIMUXCS MPSMBIX MPOBECTU IMIOCKOCTH Tak,
YTOOBI ATH TIOCKOCTH OBLIN OBl NTapaJIeIbHBIMU MEXTy COOOM.

3anaua 6. Yepes ganHyro ToUky M MpoBeCTH MPSMYIO, IEPIICHIMKYIISPHYIO KaXKI0M U3 IBYX
JAHHBIX CKPELIUBAIOLINXCS MPSIMBIX a U b.

3anaua 7. [IpoBectu npsiMyto, MEPECEKAIOIIYIO JIBE TaHHBIE CKPELIUBAIOIINECS MPSIMbIC a U
b 1 npoxoadiIyo uepe3 TOUKy M, He MpuHAATIEKAILYIO IPSIMbBIM a U b.

3anmaua 8. Jlam ky0 ABCDA1B1C1D;:. Uepes cepeaunny pedpa AA1 IOCTPOUTH TIPSIMYIO, TIe-
pecekatonryto npsimeie D1C1 u BC.

2. IIpoBenuTe CpaBHUTEIHHBIN aHATN3 IBYX IKOJIBHBIX YYCOHHKOB 110 TEOMETPHUH 10 HAJU-

YUIO U TUITY 33724 HA IOCTPOCHHUE CEYEHUM.
3. OnumuTe METOANKY PadOThI HA/I HECKOJIBKUMH 3a/1a4aMHu.

IIpakTunyeckoe 3ansitue Ne 46 «Tema 34. BeimunHbI B HIKOJIBLHOM KYypce cTepeoMeT-
pun»
1. V3ydeHune BeIMYUH U UX CBOICTB B Kypce MaTEMaTHKHU CTapIIEH IIKOJIbI: IPOLIECC U3Me-

pEeHUs BEIUYUH.

2. MecTo DaHHO TEMBI; YPOBEHb CTPOTOCTH M3JIOKEHHS MaTepHaa.

3. Iloaxon k Bompocy U3MepeHus IIoIazei nopepxHocreit puryp, oo6bemMoB Guryp.

4. MetoirKa UCTIOIBb30BaHUS MHTETpasla MPU HaX0XJIeHHUH 00bema Quryp.

3a1aHMs OPEJICTABICHbI B IUTEPATypE:

Meroaunka o0y4yenus Mmatemaruke. [Ipaktukym : yuebHoe nocobue ais By308 / B. B. Opios
[u np.] ; noxn penakuueit B. B. Opnosa, B. 1. Creryposoii. — Mocksa : M3narensctBo HOpair,
2023. — 379 ¢. — (Bricmiee oopazoBanme). — ISBN 978-5-534-08769-7. — TekcT : 31eKTpOH-
HbI# // Obpa3oBatenbHas wiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/511719 . (C.
130-135)

IpakTuuyeckoe 3ausaTue Ne 47 «Tema 35. BekTOpHBIH U KOOPAMHATHBII METOAbI B
IIKOJBHOM Kypce crepeomerpun. Tema 36. I'eomerpuyeckune mpeoOpa3oBaHusi B IPO-
crpancTBe. MeToauka 00y4eHus»

1. MecTo u poJib BEKTOPOB B 00yYEeHHH MaTeMaTHKE: OCHOBHBIE JTAllbl OBJIAICHUS y4Yalllu-

MUCS] BEKTOPHBIM METO/IOM B IIPOCTPAHCTBE.

2. CkansipHO€ IPOM3BEICHUE U €r0 CBOMCTBA.

3. IlpunoxeHne BEKTOPOB K PELICHHUIO 3aj1ay.

4. Metouka U3y4eHusi KOOpJIMHAT B IIKOJIBHOM Kypce ctepeomeTpun. [IponeneBTrka gan-
HOM T€MBI B IKOJIBHOM Kypce MaTeMaTHUKH: pPOJib AaKCHOMAaTHKU MPU U3YUYE€HUU TEMBI.

5. Anrebpanyeckuil METOJ] B U3JIOKEHUN MaTepHalia U PEIICHUH 3a/1a4.

6. Meronuka N3y4eHHst OCHOBHBIX BOTIPOCOB TEMBI; BBEJICHHE KOOPAWHAT B IPOCTPAHCTBE;
(bopMyIIbl; ypaBHEHHUE MJIOCKOCTH.

3adanus x 3auamuio 05 2pynn:
1. BBINOJHUTE NPOCKTHOE 3a[aHKE U MIPEACTABBTE PE3yIbTaT:
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MecTo U poJib BEKTOPOB B 00yUEHUH MaTeMaTUKe: OCHOBHBIE ATallbl OBJIa/ICHUS y4a-
IIMMHCS] BEKTOPHBIM METOJIOM Ha IIJIOCKOCTH U B IIPOCTPAHCTBE; MPUUUHBI BBEJICHUS
BEKTOPOB B IIKOJIbHBIA KypC MAaT€MaTHKU; METOJMKA BBEJICHUS MOHSITHUS BEKTOpa U
olepaluil HaJl BEKTOpaMH; CKaJISIpPHOE IPOU3BEACHHUE U €r0 CBOICTBA; IPUIIOKEHUE
BEKTOPOB K PELICHUIO 3a/1a4.

2. BrpImonHMTE MPOEKTHOE 33aHNE U MIPEICTABbTE PE3yJIbTaT:

[IponeaeBTrKa U3y4YeHUsT JaHHOW TEMbI B Kypce MareMaTUKH. MeToauKa N3y4eHHUs
OCHOBHBIX BOIIPOCOB TE€MBbI; BBEICHHE KOOPAMHAT Ha IMJIOCKOCTU U B MPOCTPAHCTBE;
dbopMyIibl; ypaBHEHUE OKPYKHOCTH, MPSIMOM, MJIOCKOCTH; MPHIJIOKEHUE KOOPAUHAT K
pELIEHUIO 3a/1a4.

3. BrInonHKUTE MPOEKTHOE 33/1aHKE U MPEACTaBbTE PE3YJIbTAT:

Mecto tembl «l'eomeTpuyeckue MpeoOpa3oBaHUs B MPOCTPAHCTBE» B IIKOJIBHOM
Kypce crepeomerpun. [IpeoOpa3oBaHus B MpPOCTPAaHCTBE, M3ydaeMble B CTapIIei
mikone. CucreMa ynpaKHEHUH 1 33/1a4 110 JaHHOW TeMe B IIKOJIbHBIX yueOHukax. Me-
TOAMKA U3YUYEHUS TEMBI.

IIpakTuyeckoe 3ansatue Ne 48 «Tema 37. Meroanka o0yueHusi djieMeHTaM KOMOU-
HATOPUKN»
1. DneMeHThI KOMOWHATOPUKH B IIKOJIBHBIX YYEOHHKAX HA Pa3HBIX 3TaNax pa3BUTHS IIKOJIHHOTO

o0pa3oBaHws.

2. OcHOBHBIE KOMOWHATOpHBIC TpaBWiIa. Buapl KOMOMHANNN, H3ydaeMbIX Ha 0a30BOM H TpO-
(GUILHOM YpOBHE M3yUEHHS MATEMaTHKH B IIIKOJIE.

3. Pousb m3yueHus 31eMEeHTOB KOMOMHATOPHUKY B OJIMMITHAIHON TTOTOTOBKE IIKOJIHHUKOB.

4. Meronvka u3y4eHus: TEMBbI.

3a0anus
1. Ilpoananu3upyiite comepkaHue TEMbI B IMIKOJIbHBIX yUeOHHKAX 5-9 KI1accoB.

2. Ilpoananmmsupyiite conepkanue TeMbl B yueOHmkax 10-11 kmaccoB s 6a3oBOro u
yIIIyOJIGHHOTO YPOBHS U3yYECHHSI MAaTEMaTHKH.

3. Oxapakrepu3yiiTe THITBI KOMOMHATOPHBIX 3aja4, MPEICTABICHHBIX B IIKOJIBHBIX y4eO-
HUKax.

4. TIpoaHanu3upyHTe THUIBI KOMOWHATOPHBIX OJMMITMAJHBIX 3a7ad Ha caiTe WWW.prob-
lems.ru.

5. BeIsicCHUTE pOJb U3yUYEHHS TEMBI MPU MOATOTOBKE YUAILUXCS K PELICHUIO OJTUMITHATHBIX
3aJa4 pa3InYHOro ypoBHs. Beiienure aneMeHTh 3HaHHi, He00X0AUMBIE YUaIIUMCS TPU peILICHUH
OJIMMIIMAAHBIX 3aJ/1a4.

IpakTnyeckoe 3ansaTHe Ne 49 «Tema 38. MeToauka o0yyeHusi 3JIeMEHTAM TEOPUH
MHO’KeCTB, 3JIeMeHTaM TeOpHHU rpados, 31eMeHTaM JOTUKH»

1. DremMeHTHI TEOPUH MHOKECTB B anreodpe.

2. MeroJ MIHTEPBAJIOB U 00JIACTEM.

3. DneMeHTHI IOTUKU B 00y4eHUU MaTeMaTHKe.

4. DneMeHTHI TeOpUH rpaoB B COBPEMEHHBIX yUeOHHUKAX.

3aoanus

1. Ilpoananu3upyiite NIKOJIbHbIE Y4EOHUKHA MAaTEMATUKHU C TOUYKU 3pEHUS UCIIOJIb30BAHUS B
pELICHUHU 3a/1a4 2JIEMEHTOB TEOPUU MHOXECTB (PELICHHE HEPABEHCTB U CUCTEM HEPABEHCTB, HC-
MOJIb30BaHUE JUarpaMm Ditiepa).

2. BpIACHUTE MECTO U POJIb METOA MHTEPBAJIOB B IIKOJIBHOM Kypce MaTeMaTHKH.
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3. BersicHuTEe MECTO M poJIb U3yUeHHUs TeMbl «MeToj 001acTeil» B MIKOJBHBIX YIYCOHHKAX U
B ITOATOTOBKE 00YYAIOIIUXCS K PEIICHUIO 3aa4 C TapaMeTPOM.

4. OnumuTe MECTO TEeMbl «DJIEMEHTHI JIOTUKW» B COBPEMEHHBIX IIKOJIbHBIX YUYCOHUKAX U
3HAYUMOCTh U3YUYCHHUS TEMBI C TOYKH 3PEHUS TOJIOTOBKU O0YUAIOIIMXCS K PEIICHUIO OJIMMITHA/T-
HBIX 3a]1a4.

5. [poananm3upyiTe yueOHHUK MO TEOPUHM BEPOATHOCTEH M cTatuctuke mist 7-9 m 10-11
KJIACCOB C TOYKHU 3PEHUS COJIECP’KaHMsI dJIEMEHTOB Teopuu Trpados. KakoBa monHoTa u riyOnHa
n3yueHus Tembl? KakoBa ponb 3HaHUN Teopuu rpadoB B OJMMIIHATHON MOATOTOBKE 00ydaro-
mxcs?

IpakTuyeckoe 3ansaTue Ne 50 «Tema 39. Meroanka o0yuyeHust 3jieMeHTaM MaTeMa-
THYeCcKOi cTaTuCTUKW», «Tema Ne 40. MeToauka o0y4yeHHs 3JIeMEHTAM TE€OPHH BepPOSIT-
HOCTe»

1. B€p0$ITHOCTHO-CTaTI/ICTI/I‘ICCKaH JIMHUSA B IHKOJIBHOM KYpPCE€ MAaTCMAaTHKHU.

OcCHOBHBIE 11€JI1 U3Y4YEHHUS CTATUCTUKH B ILIKOJIHHOM Kypce MaTEMaTHKHU.
Meroavka n3y4eHuss OCHOBHBIX ITOHATUN CTaTUCTUKH.

JlnarpaMMBbl pacCerBaHUs.

OcCHOBHBIE 11€JT1 U3Y4EHUS AIEMEHTOB TEOPUU BEPOSITHOCTEM.
Meroauka n3ydeHuss OCHOBHBIX ITOHSATUN TEOPUHA BEPOSTHOCTEM.
Meroavka n3y4eHusi OCHOBHBIX TEOPEM JaHHOU TEMBI.

O N AW

. MGTOZII/ILIGCKI/IC OCOOCHHOCTH HU3YYCHUSA IMOHATHA ((CquaﬁHaﬂ BCJIMYMHAa», OCHOBHBIX
XapaKTCPHUCTUK CﬂyqaﬁHbIX BCJINYHH.

Baoarnus

1. IlpoBeauTe aHaNMU3 MIKOIbHBIX YYEOHUKOB M YUEOHBIX OCOOMN C TOUKHU 3pPEHHUS dJie-
MEHTOB MaTE€MaTHYECKON CTATUCTHKH: MECTO TEMBI B IIIKOJILHOM Kypce MaTeMaTHKHU, OCHOBHBIC
MOHSITHUS Y TIOJIHOTA UX U3YyUCHUsI, HATMYNE MPAKTUIECKUX 3a7a4 M UX XapaKTep.

2. OnummTe METOAMKY U3yYeHHUsI OCHOBHBIX TIOHATHH MaTeMaTHYeCKOW CTATUCTUKH B M-
TOANKY OpraHU3alluH BIYUCICHUI.

3. O3HaKOMBTECH C COJEPKAHUEM MATEPHAIIOB IO MAaTEMAaTUUECKOI CTaTUCTHKE Ha caiiTe
MIHMO u onumuTe BO3MOXHOCTbh UX UCIIONIB30BAHUS TPU U3YUEHUH JAHHOW TEMBI.

4. ConepskaHue TEMBI B IIKOJIbHBIX Y4eOHUKAX M Y4EOHBIX TOCOOHSIX.

5. OCHOBHBIE TOHATHS TEOPUH BEPOSITHOCTEH B IIKOJILHOM Kypce MaTeMaTUKH. MeToiuka
00yYEeHUST ’TUM TTOHSITHSIM.

6. MeTomudeckre 0COOCHHOCTH OOYUYCHHS BRIYUCIICHUIO KIIACCHIECKOW BEPOSITHOCTH CO-
OBITHH.

7. Metoauka u3y4eHus: OCHOBHBIX TEOPEM TEOPUH BEPOSATHOCTEH M OOYUECHUS PEUICHUIO
3ajad4.

6 IMJAKTUYECKHUE MATEPHAJIBI 1J151 KOHTPOJISI (CAMOKOHTPOJIS)
YCBOEHHOI'O MATEPHAJIA

6.101eHOYHBIE CPEICTBA, OKA3ATEIM U KPUTEPHHU OLleHUBAHUSI KOMIETEHI[Hii

HNupexce
KOMILe OueHo4yHoe IMoka3zaTenu Kpurepun oueHuBanus
— CpeacTBo OLCHMBAHUSA c(popMHPOBAHHOCTH KOMIIETCHIMI
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OIIK-5
[1K-2

I'pynnosas
paborta

Husknii
(HEY1IOBIETBOPUTEIILHO),

Ecmn:

— pabora, BHIIIOJHEHA MTOJHOCTHIO,
HO KOJIMYECTBO MPABUIILHBIX OTBETOB HE
npesbimaet 60% ot obIero uncnia 3ama-
HUM;

— pabora BBIIOJIHEHA HE OJTHOCTHIO
1 00beM BBITIOJTHEHHOM paboThI HE Tpe-
BeImaeT 60% ot o01Iero 4ncia 3agaHni;
- CTYJICHT COBCEM HE BBINOJIHUI padoTy.

[ToporoBbiii
(YIIOBJIETBOPUTEIILHO)

Ecnu cTyaeHT mpaBUIIBHO BBITOJHUI
HE MEHee IOJOBUHBI PabOThl WM JOIY-
CTHII:

1. He 6onee ABYX TpyObIX OMIKUOOK;

2. nnu He Oosee oAHOM rpy0oOil U OJIHOM
HerpyOoii OIMOKY U OJJTHOTO HEIOYEeTa;
3. wim He Ooyee ABYX-TpeX HErpyObIx
OomunoOOoK;

4. unu oHOM HerpyOol OIMOKU U Tpex
HE/I0YETOB;

5. WM TpU OTCYTCTBHM OUIMOOK, HO IPH
HAJIMYUH YETHIPEX-TISITH HEJIOUETOB.

bazopwrit
(xoporo)

Ecnu cTynent BeimoaHua paboTy mod-
HOCTBIO, HO JIOIYCTHJI B HEH:
1. He Gonee ogHON HErpyOO# OIMOKH H
OJIHOTO HEJI0YeTa;
2. iy He 0oJiee IBYX HEJ0UETOB.

Bricokuit
(oTHMuHO)

Ecnu crynenr:
1. BbIMOIHWI paboTy 6€3 omMOOoK U HEJ0-
YEeTOB;
2. TOmyCTHJI HE O0Jiee OJTHOTO HEJI0YEeTaA.

[1K-2

KonTponsHas
pabora

Husknii
(HEeyJOBJIETBOPUTEIHHO),

KontponbHas pabora HE 3acCUUTHIBA-
€TCsI €CIIU CTYACHT:
1. TOTTyCTHII YKCIIO OIIMOOK U HEJIOUYETOB
IIPEBOCXOAIIIEE HOPMY, ITPU KOTOPOH Tie-
peceKkaeTcsi HOpOroBbIi MOKA3aTEb;
2. WIN €CJI NMPABUIILHO BBITIOJIHUII MEHEE
MIOJIOBUHBI pabOTBHI.

[ToporoBbiii
(YIOBIIETBOPUTEIHHO)

Ecnu cTyaeHT mpaBUIIBHO BBITOJIHUI
HE MEHee TOJOBHUHBI PaOOThI WM JIOIY-
CTHII:

1. He Gonee ABYX TpyObIX OMINOOK;

2. unu He OoJee oAHOUN rpy0oil U OJTHOM
Herpy0oi OMOKY U OJTHOTO HEJI0YETA;
3. win He Ooyiee ABYX-TpeX HErpyObIx
OIMOO0K;

4. unu oHOW HerpyOoi OomMOKK U Tpex
HE/IOYETOB;

5. WM mpU OTCYTCTBHU OLIMOOK, HO
IIPU HAJIMYKU YEThIPEX-TISITH HEI0UETOB.
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ba3zoBblii
(xopor0)

Ecnu ctyneHT BoIIOMHUI paboTy MOJ-
HOCTBIO, HO JIOITYCTHJI B HEM:
1. He Oosiee omHOM HETpPyOOH OIMIMOKU M
OJIHOTO HE/I0YETa;
2. unu He OoJiee IBYX HEJOUETOB.

Bricokuit
(oTnMYHO)

Ecnu crynent:
1. BBITIONTHIIT paboTy 0e3 OImMoOOK 1 Hel0-
YETOB;
1) 2. momycTtuia He 0ojee OJHOrO HEIO-
yeTa.

[1K-2
[1K-1

NunuBnny-
anpHas pabota

Husknii
(HEYJOBJIETBOPUTEIBHO),

Pabora cTyseHTy He 3acCUMTHIBACTCS
€CIIn:

CTYICHT OOHApYXXMBAaeT HE3HAHUE OOJb-
el 4YacTH COOTBETCTBYIOLIETO BO-
mpoca, AOIMyCKaeT OmHOKU B Gopmy-
JUPOBKE OIpEAeTeHU U MpaBuil, Uc-
KaQ)KaIOL[UE UX CMBICI, 0eCOpsA0YHO
Y HEYBEPEHHO M3JIaraeT MaTepual.

[ToporoBbiii
(YIOBJIETBOPUTEIILHO)

CryneHT oOHapy’KUBaeT 3HAHUE U I10-
HUMaHUE OCHOBHBIX TIOJIOKEHUH BO-
poca, Ho:

1) u3naraer maTepuan HEMOJHO U JOIycC-
KacT HCTOYHOCTHU B OIPCACICHUU ITOHA-
TUH UM popMyIIMPOBKE IPABUIT;

2) HE yMeeT JOCTAaTOYHO IIyOOKO U J0Ka-
3aTeIbHO 00OCHOBAaTh CBOM CYXKACHUS U
IIPUBECTHU CBOU IIPUMEPHI;

3) wuzmaraer Marepuand HeNocleaoBa-
TCJIIBHO U JOITYCKAaET OIINOKH B SI35IKOBOM
0 OpPMIICHUH M3J1araeMoro.

bazoBwrit
(xoporo)

CTyIeHT JaeTr OTBET, B LIEJIOM YAOBJIE-
TBOPSAIOLINH TpeOOBaHUAM, HO:
1) nonyckaer 1-2 omuOKu, KOTOpHIE caM
K€ UCHPABIAET, U 1-2 HexoyeTa B mocie-
JIOBATEIbHOCTHU U S3bIKOBOM O(OPMIIEHUU
M3JIaraeMoro.

Bricokuii
(oTnHuHO)

CryneHT mnody4yaeT BBICOKMN Oan,
€CIIU:
1) moytHO W3NaraeT MaTepHal, JaeT Ipa-
BUJILHOE OTpeIeNieHUe OCHOBHBIX MOHSI-
THH;
2) oOHapy>XUBaeT MOHUMAHUE MaTepH-
aya, MOXeT 000CHOBATh CBOW CYKJICHHS,
MPUMEHHUTH 3HAHUS HA MPAKTUKE, TIPHUBE-
CTH HEOOXO0IMMBIC TIPUMEPHI HE TOJIBKO U3
y4eOHUKA, HO U CAMOCTOSITEIbHO COCTaB-
JICHHBIC;
3) u3naraeT mMarepual MOoCieI0BaTeIbHO
Y TIPABWIIBHO C TOYKH 3PEHUS HOPM JIUTE-
paTypHOTrO sI3bIKA.

[1K-2

CobecenoBa-
HHUC

Huzkni

(HEYJOBJIETBOPUTENIHHO)

CTy,HCHT OTBCYACT HECIIPABUIIbHO, HCUETKO
)4 H€y6CHI/ITeJIBHO, JacT HCBCPHBIC
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(bopMyIIHPOBKH, B OTBETE OTCYTCTBYET Ka-
Koe-J100 MpeJICTaBICHHE O BOIPOCE

CTyneHT OTBeYaeT HEKOHKPETHO, ciabo

[1K-1
OIIK-5

IIpoekTHas
paborta

[Toporosslii apryMEHTHUPOBAHO U HE yOeIUTENbHO, XO-
(YZIOBJIETBOPUTENBHO) | TSI U UMEETCSI KAKOE-TO NPEACTABIECHUE O
BOIIPOCE
BasoBLIit CrTyneHT OTBeYaeT B LIEJIOM IPaBUIIBHO,
HO HEJIOCTaTOYHO IOJIHO, YeTKO U yOeau-
(xopor0)
TEJIbHO
CraBuTCs, €ClIM TPOJAEMOHCTPUPOBAHBI
. 3HaHHUE BOIIPOCA U CAMOCTOATEIbHOCTH
Bricokuii
MBIIICHHSI, OTBET COOTBETCTBYET TpeOo-
(oTIMYHO)
BaHUSM MPAaBUIBLHOCTH, ITOJIHOTHI U apry-
MEHTHUPOBAaHHOCTH.
Eciu cTygeHT camMoCTOSITENIbHO WM B
IpyIIE HEIOCTATOYHO IIOJIHO PAaCKPbLI
. TEMY: HE MPEJCTaBUI TEOPETUUYECKYIO OC-
Huszkui Y p P Y

(HEYJOBJIETBOPUTEIBHHO),

HOBY TE€MbI WJIM HE [IPUBEI IPUMEPHI BO3-
MO>KHOCTEU UCIIOJb30BaAHU YTOM OCHOBBI
B IIpolecce 00y4YeHHs] MaTeMaTHKe.

IToporossiii
(YIOBJIETBOPUTEIILHO)

Ecim CcTygeHT caMOCTOSTENIBHO WM B
IpyNne HEIOCTATOYHO IIOJHO PAaCKpPbLI
TEMY:

- IPEJICTaBUJI TEOPETHUYECKYI0 OCHOBY
TEMBI, HO HE IIPUBEII IPUMEPBI UCTIOIIB30-
BaHUS ATOH OCHOBBI B Ipolecce o0yde-
HUS MaTe€MaTHKE WJIM K€ IPHUBEICHHBIC
MIPUMEPBI HEOCTATOUHO YOEIUTEIbHBI;

- TEOpeTHUYecKasi OCHOBA TEMbI HEJNOCTa-
TOYHO PACKPBITA, HO UMEETCS AOCTaTOY-
HO€ KOJINYECTBO NPUMEPOB HCIOIb30Ba-
HHUSI 9TOM TEOPETUYECKOW OCHOBBI B ITPO-
1ecce 00y4eHHsI MaTeMaTHKe.

bazoBrrit
(xoporo)

Ecnu crymeHT caMOCTOSATENbHO WM B
rpynmne JOCTaTOYHO II0JIHO PacKpbLI
TEMY: MpPEICTaBUI TEOPETUYECKYIO OC-
HOBY TEMBbI, IIPUBEII IPUMEPHI UCIIOJIB30-
BaHUA HTOM TEOPETUYECKOW OCHOBBI B
nporiecce 00ydeHus MaTeMaTHKe, HO BMe-
CT€ C TEM MOKET JOMYCKaTh HETOYHOCTH
B PACKpPBITHUH OTIEIBHBIX BOIIPOCOB WU
MPUBEACHHBIE MPUMEPHI HEIOCTATOYHO
KOHKPETHBI.

Bricokuii
(oTnHruHO)

Ecmu crymeHT caMOCTOSITEIbHO HIIH B
IpyMIe TOCTaTOYHO IMOJHO PacCKpPbUI
TEMy: TMPEJICTABUII TEOPETUYECKYIO OC-
HOBY TEMBbI, IPUBEN MPUMEPBI TEXHOJIO-
T'UH UCIIOJIB30BaHUSA dTOU OCHOBEI B mpo-
1ecce 00y4eHHs] MaTeMaTHKeE.

6.2 IlpomMe:kyTOUHAs aTTECTAIMS CTYIEHTOB MO TUCIUILINHE
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[IpoMexxyTouHast arTecTanus sSBJISAETCS TPOBEPKOM BCEX 3HAHUM, HABBIKOB U YMEHHH CTY-
JIEHTOB, IPUOOPETEHHBIX B IIPOLIECCE U3YUEHUS JUCUMILIUHBL. DOpMOIi MpoMeKyTOUHOM aTTecTa-
LIUH 110 JUCLUIUIMHE SBJISIOTCS 3a4€Thl C OLEHKOM, 3K3aMEH, 3allluTa KypcoBOil paOOoTHI..

JU1g oueHuBaHuUs pe3yJIbTaTOB OCBOEHUS JTUCLUUILUIMHBI IPUMEHSAETCS CIEAYIOLINE KPUTe-
PHH OLIEHUBAHUS.

Kpurepun oueHuBaHMsI YCTHOTO OTBETA HA 3a4eTe ¢ OLEHKOM

OueHka 5 «OTJIMYHOY» BBICTABIISETCS CTYJCHTY, €CIIH:

a) CTYJEHT PETyJIIPHO BBIMOJIHSII BCE 3aJjaHKs B TEUYCHHE CeMecTpa U B TEUEHHE ceMecTpa
JIeMOHCTPHUPOBAJT:

- 3HaHHE OTpeiesIeHUu MOHATUH, POPMYITUPOBKH TEOPEM U METOAUKY O0yUEHHUS MOHITUIM
U TeopeMam;

- 3HaHUE COJIepP KaHUsI IKOJIBLHOTO Kypca MaTeMaTUKU U Y4eOHON MporpaMMBbl IO H3ydae-
MBIM T€MaM Kak Ha 0a30BOM, TaK ¥ Ha MPOQHILHOM YpOBHE 00y4eHUS MAaTEMATHKE;

- 3HaHHE IPHUEMOB OCYIIECTBICHHUS KOHTPOJISA U OLIEHKH 3HAHUN 00y4YaromuXcs 1Mo u3yyae-
MBIM TEMaM,

0) MOKa3bIBaeT YMEHUE PellaTh 3a/1a4l ¢ KOHKPETHBIMU MEAarornyeCKUMU CUTYaIUSIMHU.

B) BoInosHUI 85-100% 3amanuil Ha 3auere.

OuneHka 4 «X0pOIL0» BBICTABIISAETCS CTYJCHTY, €CIIH:

a) CTyJIEHT PETYJISIPHO BBIMIOJHSUI BCE 3a/IaHUS B TEUCHUE CEMECTPa M B TEUCHUE CEMECTpa
JIEMOHCTPHUPOBAIL:

- 3HAHHE OTPECIICHUH TIOHATHH, POPMYITUPOBKH TEOPEM M METOJUKY OOYICHHUS TTOHITHIM
U TEOpeMaM;

- 3HAHUE COJCPKAHUS MIKOJHLHOTO Kypca MAaTEMATHKH M Y4eOHOH IIpOrpaMMBbI 110 MaTeMa-
THUKE;

- 3HAHWE IPUEMOB OCYIIECTBICHHUS KOHTPOJIS U OIEHKH 3HAHUN 00yJarOIIUXCs 110 U3ydae-
MBIM TEMaM,

HO TP 3TOM:

0) mpu pelIeHu  3a/1a4 ¢ KOHKPETHBIMU NEAarOTHYeCKUMH CUTYAIHSIMH UCIIBITHIBAET HEKO-
TOpBIE 3aTPyIHEHHS, C KOTOPBIMHU CIIPABIISIETCS ITOCIIE KOHCYJIBTAIMHU C IIPETIO/IaBaTeNIeM;

WIH

B) HEJIOCTATOYHO Pa3IM4YaeT 0OCOOCHHOCTH OOY4YEeHHSI MaTeMaTuKe Ha 0a30BOM M TIPO(HIIb-
HOM YpOBHE O0yUYEHUS;

I') Ha 3a4eTe BHINOJIHUI 75-84% 3aiaHuil.

Ouenka 3 «y10BJ1€TBOPUTEIbHO) BHICTABIIAETCS, €CIIHU:

a) CTYJIEHT BBITIOJIHSIT HE MeHee 65% 3aaHuil B TeUCHUE CEMECTPA;

0) 3HaeT ornpeaeneHe OCHOBHBIX MOHITHIA U (OPMYITUPOBKH TEOPEM U MOXKET OMHUCATh Me-
TOAMKY MX U3yUeHHUs 0€3 CYIIECTBEHHBIX OMHMOOK;

B) MIPU PEUICHUH 33/1a4 ¢ KOHKPETHBIMU TeIarOTMYeCKUMU CUTYallUsSIMU UCTIBITHIBAECT HEKO-
TOpBIE 3aTPyIHEHHS, C KOTOPBIMHU CIIPABIISIETCS ITOCIIE KOHCYJIBTAIMH C IIPETIO/IaBaTeNIeM;

') HEIOCTAaTOYHO Pa3inyaeT 0COOCHHOCTH 00y4eHUs MaTeMaTuke Ha 0a30BOM U MPO(HIIb-
HOM YpOBHE 00yUYEeHUS;

1) TIPY PEIIEHUU 3a7a4 UCIBITHIBACT 3aTPYAHECHUS, HO MOXET MX MPEO0JeTh, Oecenys ¢
Iperno/iaBaTeseMm;

€) Ha 3a4eTe BBIOIHUI 65-74% 3anaHuid.

OneHka 2 «Hey10BJIeTBOPUTEIbHO0» BBICTABISICTCS CTYICHTY €CIIH:

a) CTYJICHT BBIMOIHSUT MeHee 65% 3a7aHuii B TEYCHHE CEMECTPa;

0) He 3HaeT ONpe/IeIICHHEe OCHOBHBIX MOHITHIA ¥ ()OPMYJIMPOBKH TEOPEM HIIA HCITBITHIBACT
3HAUUTENbHBIE 3aTPYAHEHUSI TPU UX POPMYITUPOBKE, HE MOKET OMKUCATh METOJAUKY UX U3yUEHUS
WM OMHUCBIBAET METOAMKY C CYIIECTBEHHBIMU OIINOKAMU;

B) IIPU PEIICHUU 3a/1a4 C KOHKPETHBIMH MEAarOTHYeCKUMU CUTYaIllUsIMH UCTIBITHIBACT 3HA-
YHUTENIbHbIE 3aTPyIHEHUS,
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r) He 3HaeT TpedoBanus PI'OC u yueOHBIX MpOrpaMM 10 MaTEMAaTHKE;
J) Ha 3a4eTe CMOT BBINOJIHUTD He Oonee 64% 3amaHuid.

KpuTepnn OLCHUBAHUS YCTHOI'O OTBETA HA IK3aMECHE

Pa3BepHyTHIN OTBET CTYyAEHTA AOJKEH MPEICTaBIATh COO0M CBSI3HOE, JIOTMUECKU TOcIe-
JIOBATEeILHOE COOOIICHHE HA 33JaHHYIO TEMY, TTOKA3bIBaTh €T0 YMEHHUE MPUMEHSTH ONPEICICHHS,
MpaBHia B KOHKPETHBIX CIyYasx.

Kpurepuu onienuBanus:

1) moMHOTY M MPaBUIBLHOCTH OTBETA;

2) cTeneHb 0OCO3HAHHOCTH, TOHUMAaHUS U3YYEHHOTO;

3) s3pIKOBOE O(DOPMIICHHE OTBETA.

OneHka «OTJIMYHO» CTaBUTCS, €CIIU:

1) cTyaeHT MoJIHO M3JIaraeT Marepuall, J1aeT NPaBUIbHOE ONpeAeIEHUE OCHOBHBIX MOHS-
THH;

2) oOHapy>XMBaeT MOHUMAHUE MaTepualia, MOXKET 0OOCHOBATh CBOU CYXACHHS, IIPUME-
HUTb 3HAHUA Ha MIPAKTHUKE, IPUBECTH HEOOXOIMMbIE IPUMEPHI HE TOJIBKO U3 y4eOHHMKA, HO U ca-
MOCTOSITEJIbHO COCTaBJICHHbIE;

3) u3naraet Matepua 1ocje0BaTeIbHO U MIPABUIBHO C TOYKU 3pEHHsI HOPM JIUTEpaTyp-
HOTO SI3bIKA.

«XOpOLIO» — CTYACHT JaeT OTBET, YJOBJIETBOPSIOIIUN TEM ke TpeOOBaHUAM, YTO U IS
OTMETKH «5», HO AomyckaeT 1—2 omunOKu, KOTOphIE caM e UCIIpaBIIseT, U -2 HegoueTa B nocie-
JIOBATEJIbHOCTHU U SI3bIKOBOM O(DOPMIIEHUN U3J1araeéMoro.

«Y/10BJIETBOPHUTEIbHO» — CTYJICHT OOHApYy>KUBACT 3HAHHE ¥ TIOHUMAHHUE OCHOBHBIX TOJIO-
KEHUH JaHHOW TeMbl, HO:

1) uznaraer marepuan HEMOJHO U JOMYCKAaeT HETOUHOCTH B ONPEIECIICHUN MOHATUN WIN
(bopMyIMpPOBKE MPaBUI;

2) He yMeeT JOCTaTOYHO IITy0OKO M J10Ka3aTeIbHO 00OCHOBATH CBOM CYXKACHUS U TPUBE-
CTH CBOM ITPUMEPHI;

3) u3naraet MaTepuall HEemocCiIe10BaTeIbHO U JOMYCKaeT OMNOKU B S36IKOBOM O(opmiie-
HUU U3J1aracMoro.

OneHka «HeyI0BJEeTBOPHUTEIbHO» CTABUTCS, €CIM CTYACHT OOHAapy>KMBAaeT HE3HaHUE
00JbIICH YacTH COOTBETCTBYIOLIETO BOIPOCA, AOMYCKaeT OMIMOKU B (JOPMYJIMPOBKE ONpeese-
HUM U TpaBUJI, UCKAXKAIOIINE UX CMBICH, OECIOPSIOYHO M HEYBEPEHHO H3jaraeT Marepual.
Onenka «2» oTME4aeT TaKue HEAOCTAaTKU B IIOJATOTOBKE, KOTOPBIE SIBIISIOTCS CEPbE3HBIM IIPETIAT-
CTBUEM K YCIIEUTHOMY OBJIa/ICHUIO MOCJIEIYIOIIUM MaTepUaIoM.

Kpurtepun ouieHKH BbINIOJTHEHUS IIPOEKTHBIX padoT

CTYJIEHTY BBICTaBJISAETCS
- OLICHKA «3a4YmMeHOo», €CIA OH CAMOCTOATEIBHO MM B TPYIIIE JOCTaTOYHO MOJIHO PACKPBUI
TEMY: IIPEICTaBUII TEOPETUYECKYIO OCHOBY TEMBI, IIPUBEN IPUMEPHLI TEXHOJIOTUHU UCIIOIb30Ba-
HUS 3TON OCHOBBI B ITpoLiecce 00yUYEHHUsS] MaTEMaTUKE;
- OLIEHKA «He 3a4meH0» €CIIM OH CaMOCTOATENIBHO WIM B IPYIIE HEIOCTATOYHO IOJHO pac-
KpBUI TEMY: HE IIPEACTABUI TEOPETUUECKYIO OCHOBY TEMBI MJIU HE MPUBEN IPUMEPBI BO3MOXK-
HOCTEH MCIOIb30BaHUS ATOM OCHOBBI B IIpoliecce 00yUEeHUsI MaTeMaTHKe.

Kpurtepuu onieHku 3a KypcoByr padoTy

Ounenka «5» (OTJIMYHO) CTaBUTCS, €CIIH:

1. BeimosineHs! Bce TpeOoBaHUS K 0)OPMIICHUIO PabOT, COTIIACHO HOPMOKOHTPOJTIO.

2. I1onmHO packpbITO cofiep kaHue MaTepHraia KypcoBOM paboThl; MaTeprall U3JI0KEH IPaMOTHO,
B ONpE/ICIIEHHOM JIOTUYECKOH MOCIeA0BaTEeIbHOCTH; TOYHO HCIIOIb3YETCsl TEPMUHOIIOTUSI.
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3. B pabore mpeacrabieHa NpakTUYECKas YacTh, BHIIIOJIHEHHAs] CAMOCTOSTENBHO; TIOKAa3aHO
YMEHHE WUTIOCTPUPOBATH TEOPETUUECKUE TTOI0KEHUSI KOHKPETHBIMH ITPUMEPAMH U UX TTPUMEHE-
HUE B HOBOH CHUTYyalluH.

4. Ilpu 3amuTe KypcoBOH pabOTHI MPOAEMOHCTPHPOBaHA C(HOPMUPOBAHHOCTh U YCTOWUH-
BOCTb KOMIIETEHIIMH, YMEHHUI U HABBIKOB; IOJIy4Y€Hbl IOJIHBIC OTBETHI HA BOIPOCHI KOMUCCHH.

Ouenka «4» (X0poI1110) CTAaBUTCS, €CIIU:

1. BeinosiHeHs! Bce TpeOoBaHUs K 0)OPMIIEHUIO PabOT, COMIACHO HOPMOKOHTPOJTIO.

2. [TonHO pacKphITO cofep kaHe MaTepraia KypcoBOM pabOThI; MaTeprall U3JI0KEH rPaMOTHO,
B OIIPE/IETIEHHOM JIOTMYECKOH M0CIeN0BaTENbHOCTH; TOYHO UCIIONIb3YETCs TEPMUHOIIOTUSI.

3. B pabore mpeacraBieHa NpakTUYECKasl YacTh, BHIIOJHEHHAs CAaMOCTOSTEIBHO; MOKA3aHO
YMEHHE WUTIOCTPUPOBATH TEOPETUUECKUE TOI0KEHUS KOHKPETHBIMU ITPUMEPAMHU.

4. ITpu 3ammTe KypcoBoii paboThI MPOJEMOHCTPUPOBaHA CHOPMUPOBAHHOCTh KOMIIETEHITUH,
YMEHUH U HABBIKOB, JOMYIIEHbl OJUH — JABa HEJOUYETA IPU OCBEIIEHMH OCHOBHOI'O COJIEPKaHUS
KypCOBOH pabOTHI, IOTy4EHbI OTBETHI HE HA BCE BOMPOCH KOMUCCHH.

Ouenka «3» (y10BJIeTBOPUTEIbHO) CTABUTCS, €CIIU:

1. BoinonHeHs! TpeOoBaHMs K 0pOpMIIEHHUIO PabOT, COrJIacCHO HOPMOKOHTPOJIIO.

2. He noyiHO pacKphITO COAEp)KaHUE MaTepuaa KypcoBoi paboThl, HO TOYHO UCIOJIb3YeTCs
TEPMHMHOJIOTHS; HApYILIEHA OIIpeIeJICHHAs! IOTHYeCcKasl OCIE10BaTEIbHOCTD.

3. B pabote mpeacraBieHa MpakTUYecKasl 4YacTh, BHIIIOJHEHHAs! CAMOCTOSITENILHO; HE MOKa-
3aHO YMEHHE HWJUTFOCTPHPOBATH TEOPETHUECKHUE MOJIOKEHHSI KOHKPETHBIMU IIPUMEPAMH U HX TIPH-
MEHEHHE B HOBOMW CUTYyallHH.

4. ITpu 3ammTe KypcoBoii paboTHI MPOJEMOHCTPUPOBaHA CHOPMUPOBAHHOCT KOMIIETEHIIHIH,
YMEHUH U HaBBIKOB, JOIMYILEHbl HETOUETHl IPU OCBELIEHUH OCHOBHOI'O COJEpXaHHs KYpPCOBOM
paboThI, MOTyYeHBI OTBETHI HE HA BCE BOTIPOCHI KOMUCCHHU.

Ouenka «2» (Hey10BJIETBOPUTEJIBbHO) CTABUTCS, €CIIU:

1. He BrimonHeHbl TpeOoBaHUs K 0OPOPMIIEHHIO pabOT, COrJIaCHO HOPMOKOHTPOJTIO.

2. He packpbITO OCHOBHOE COJIepaHue yueOHOro MaTepHuara.

3. Kypcogas pabora He gomyliieHa Hay4YHbIM PYKOBOJIUTEIIEM K 3aIlUTE.

4. He chopMupoBaHbl KOMIETEHIMH, YMEHUS U HABBIKH.

6.3 OnenouHbIe cpeacTBa 11 NPOBEPKH YPOBHS C(DOPMHPOBAHHOCTH
komnerennuii OIIK-5, ITIK-1, ITK-2

OueHovHbIe cpeacTBAa /1JIs1 MIPOBEPKHU YPOBHS C)OPMUPOBAHHOCTH KOMIETEHIIUN
OIIK-5
Tect conepKuT ClaeayroIne TUIbI 3aJaHHIT

Bec 3apa- | PesyabTaT onennBanus (0a/u1bl, MOJIy4YeH-

Ne 3ana-
Tun 3aganus st HUS Hbl€ 32 BBINOJIHEHHE 3a]aHusl / XapaKTe-
(0asn) PUCTHKA NPABUJIBLHOCTH 0TBETA)

3aJIaHus 3aKPHITOTO 1, 2, 3, 1 Gam 1 6 - monHOE MpaBMIIBLHOE cOOTBETCTBUE; 0
THUIa ¢ BBIOOPOM OfI- 4 0 - ocTaJbHBIE CIyYan
HOT0 npaBuiIbHOrO (1
u3 4)
3a/IaHMsl 3aKPBITOTO 5 1 Gamn 1 6 - monHOE MpaBMWIIBHOE COOTBETCTBHE; ()
THIa ¢ BBIOOPOM OfI- 0 - ocTanbHbBIE ClTy4an

HOr'o NpaBUJIBHOT'O OT-
BETa IO CXEME:
«BEPHO»/ «HEBEPHO
3aJIaHMsl 3aKPBITOTO 9,10 2 Oamra 2 0 — MOJHOE MPaBWIILHOE COOTBETCTBHE (I10-
THUIIA C BBIGOpOM CJICHOBATCIIbHOCTh BAPUAHTOB OTBCTA MOKCT




40

HECKOJIbKUX TTPABUITh-
HBIX OTBETOB (3 U3 5
uiu 7)

ObITH J00OI); 1 6 — ecnu momyImieHa ojHa
OIMOKa / OTBET MPABWIBHBIN, HO HE TIOJTHBIN;
0 60 — ocTaJbHBIC CITyYaH

THUIIa C Pa3BECPHYTbIM
OTBCTOM

3aJIaHMsl 3aKPBITOTO 7, 8 2 Oama 2 6 — MOJTHOE MPaBHIIBHOE COOTBETCTBUE; 1 O
TUTIA HA YCTaHOBJIC- — €CJIM JIOTyIIeHa OHa oIrOKa / OTBET Ipa-
HUE COOTBETCTBUSA (4 BWILHBIM, HO HE ITOJHBIA; 0 O — ocTaJbHEIE
Ha 4 wuau 3 Ha 3) ciaydau

3aJIaHKE 3aKPBITOTO 6,11 2 Oamia 2 6 — MOJTHOE MPaBHIIBHOE COOTBETCTBUE; 1 O
TUTIA HA YCTaHOBJIC- — €CJIM JIOTyIIeHa OHa OIrOKa / OTBET Ipa-
HHE IT0CJIEN0BATEIIb- BWILHBIM, HO HE IOJHBIA; 0 O — ocTaJIbHEIE
HOCTHU ciyJau

3a/IaHMS OTKPBITOTO 12,13 3 Oaina 3 6 — moiHOE MpaBHIIbHOE cooTBEeTCTBUE; () O
THUTIA C KPAaTKUM OTBE- — OCTaJIbHBIE CITyYaHu.

TOM

3a/IaHusI OTKPBITOTO 14,15 S06amioB |5 0 — monHOE TPaBUIIBHOE COOTBETCTBUE;

€CIIM JIOMYINEHa OJiHA OUIMOKA/HETOYHOCTD /
OTBET MPaBWIbHBIN, HO HE TTOJHBIN - 3 Oaa;
€ClIi JIOMyIIeHo OoJiee OJIHOM OLIMOKM / OT-
BET HEMPABHWILHBIN / OTBET OTCyTCTBYEeT — O
0aJI0B

dopmupyemasi KOMIETSHIIUS

WuankaTopsl cOpMUPOBAHHOCTH KOMIIETEHIIUU

CTH B 00yUYEHUH

OIIK-5. Crocoben ocy-
IIECTBIISATH KOHTPOJIb U OLEHKY
(dbopMHUpoBaHUS PE3yIHTATOB 00-
pa3zoBaHus 0O0YYArOIINXCSI, BHISB-
JSATh U KOPPEKTUPOBATH TPYAHO-

e OIIK-5.1. OcymecTBisier BBIOOp COIEpIKaHUS,
METOJIOB, IPUEMOB OpPraHU3allMU KOHTPOJS U OLICHKH, B
toM uncie KT, B cOOTBETCTBUM C yCTaHOBJIEHHBIMH TpeE-
O00BaHMAMM K 0Opa30BaTeNbHBIM pe3yjibTaTaM o00ydaro-
LIUXCS;

e OIIK-5.2. Ob6ecneunBaeT 0OBEKTUBHOCTh U J0-
CTOBEPHOCTb OLIEHKH 00pa3oBaTeIbHBIX PE3yIbTaTOB 00Y-
YaroIINXCS;

e OIIK-5.3. BoisiBisieT U KOPPEKTUPYET TPYIHOCTU
B 00y4eHHHU, pa3pabaThIBaET MPEIOKEHHS 110 COBEPIICH-
CTBOBaHMIO 00Pa30BaTEIHLHOTO MPOIIECCa.

3aganue 1

ITpu popmupyrolieM OLEeHUBAaHUH Ha YPOKE MaTEMATUKU YUUTEIb ITPEXkKAE BCEro MpecieyeT

Oeb.

1. BeicTaBuTh OOBEKTUBHYIO OTMETKY B KYpHaJ 3a paboTy Ha ypoKe.

2. CpaBHI/ITB PE3YJbTATHI YHAIUXCA C YCTAHOBJICHHBIMU I'OCY IaPCTBCHHBIMHW HOpMATHBAMMU.

3. TMomyuuTh 00OpaTHYIO CBS3b O TEKYIIEM YPOBHE IIOHUMAaHUS YIEHUKOB, YTOOBI CKOPPEKTH-

poBaTh X0JI ypOKa.

4. HakonuTth 0ayuIbl ISt UTOTOBOM OIEHKH 32 TPUMECTP.

OrtBerT: 3

3ananue 2

[Tpu ycTHOM ompoce yueHHK yBepeHHO (opMyiIupyeT HepBblid mpusHak: «Ecmu ase cro-
POHBI M YTOJI MEXAY HUMHU OJHOIO TPEYrOJIbHHMKA PAaBHBI IBYM CTOPOHAM M YIJIy MEXIYy HUMH
JIpYroro TPeyrojbHUKA, TO TaKHE TPEYroJbHUKHM paBHbD». OIHAKO NpHU PEIIEHUHU 3aladd Ha
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FOTOBOM YepTeke (CM. PUCYHOK) YUYEHHUK 3asiBJISIET, YTO PABEHCTBO TPEYTOJIbHUKOB JI0KA3aTh
HEJIb3sl, TaK KaK «yToJ MEX]ly CTOPOHAMMI» HE TOT.
B

D
Kakas nenarornueckas TpyJHOCTb JUAaTHOCTUPYETCS y TAaHHOTO yYeHHKaA?
1. Hesnanue GpopMyIHPOBKH MEPBOTO NMPU3HAKA PABEHCTBA TPEYTOJHbHUKOB.

2. HecdopmupoBaHHOCTh YMEHHUSI BBIIEIATH apbl COOTBETCTBYIOIIUX JIEMEHTOB (CTOPOH U
YIJIOB) HA YEPTEKE, HE COOTBETCTBYIOLUX CTAaHAAPTHON IIPUBSI3KE» MPU3HAKA.

3. Henonumanwue pa3HHIBI MEX/Ty yIJIOM TPEYTOJIbHUKA U CMEKHBIM C HUM YTJIOM.
4. Cnaboe 3HaHHE CBOWCTB paBHOOEIPEHHOTO TPEYTOJIbHUKA.

Ortser: 2

3amanmne 3

[Tpu mpoBepke TOMANTHETOo 3alaHus TI0 TeOMETPHH (7 KJIacC) YUUTENb 3aMETHII, YTO YUCHHK
aKKypaTHO 0(OpMUII 33/1a9y Ha JIOKa3aTeIbCTBO PAaBEHCTBA TPEYTOJILHUKOB, 3amucal Bce «JlaHoy,
«/loka3zaTb», MOCTPOMII YEePTEXK, HO B JIOKA3aTEIbCTBE MCIOJIb30BaT IPU3HAKU, KOTOPBIE HE BbI-
MOJTHSIOTCS Ha TAaHHOM uepTexe. Kakas memarornyeckast TpyAHOCTb JHArHOCTHPYETCS?

1. Hesnanue Teoperudeckoro Marepuana (GopMyInpoBOK MPU3HAKOB)

2. Hecq)OpMI/IpOBaHHOCTB YMCHUA COOTHOCHTb TCOMETPHUYCCKYHO CUTYAlUIO Ha YCPTCIKE C
YCIIOBUEM MTPUMECHUMOCTH TCOPCMBI (CJ'Ia6LIe AHAJIMTUKO-CUHTCTHUYCCKHUC CHOCO6HOCTI/I)

3. HeBHMMaTEIBLHOCTH IIpU CIIMCBIBAHHUU C TOCKHU

4. HenoHuMaHue pa3HUIIBI MEKIY JIEMEHTOM TPEYroJIbHUKA U €r0 CBOMCTBOM

OtBert: 2

3amanue 4

[Tpn n3yuennn Tembl «KBagpaTHBIE ypaBHEHHS» YIUTEIb CTABHUT IE]Tb TIPOBEPUTH HE TOJHKO
3HaHue (POpMyJIbl KOPHEH, HO U YMEHHUE IPUMEHATh €€ B HECTaHIAPTHBIX CUTYAIUX (HarpuMmep,
ypaBHEHHU ¢ MapamMeTpoM mpocteiniero suaa). Kakas gopma konTposst Oyner Hanboliee ajiek-
BaTHA MMOCTABJICHHOM 1enn?

1. MaremaTtudeckuii JUKTAHT Ha (HOPMYJIIBI

2. CamocrosiTenpHas padoTa, BKIIFOUYAIONIAs 33aHUsI Pa3HOTO YPOBHSI CJI0KHOCTH U 3a/IaHUE
C <«JIOBYIIKOM»

3. ®poHTaTBHBIN ONPOC y TOCKU MO AITOPUTMY pPEIICHUS
4. KoMmmbloTepHOE TECTUPOBAHHE C BHIOOPOM OTBETA U3 4 BAPHAHTOB

OtBeT: 2
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3amanue 5
BepHo 11, 4TO 4TOOBI OIlEHKA 32 KOHTPOJIBHYIO paboTy Obljla OObEKTUBHON M MOHATHOW
YYEeHUKAM, YYUTEb TOJDKEH OOBSIBUTH KPUTEPUU OLIEHUBAHUS (CKOJILKO OAJIIIOB 32 KaXKJI0€ 3a/1a-
HUE, 32 YTO CHIDKAIOTCS OAJIJIBI) 10 Havasa BRIMOJHEHUS padOThI?
1) Bepno
2) Hesepno
Ortser: 1

3aganue 6

yCTaHOBI/ITe HpaBI/IJIbHYIO IIOCJIICIOBATCIBHOCTD pa6OTBI y‘H/ITe.H}I MaTeMaTUuKH HA TI/IHPI‘-IHOﬁ
OIMOKOM (HaIIpUMeEp, «IOTEPst KOPHS MPHU PEIICHUH JIOTapu(PMHUUECKOT0 YpaBHEHHUS») B KJlacce.

1) Opranuszanus TPSHUHTa Ha paclio3HABaHHE YCJIOBHIA, IPH KOTOPBIX MPOUCXOIUT MOTEPS
KOPHSI.

2) IlpoBeneHne caMOCTOSITENIbHONW PaOOTHI HA BBISBICHUE YPOBHS OCTATOYHBIX 3HAHHUU MO
TEME.

3) Amnanu3 pa0oT, BBISBICHHE YUYCHUKOB, JOMYCTUBIIMX OIMHOKY, U (PUKCAIIUS CaMOro TUIIa
OILIINOKH.

4) TloBTOopHOE OOBSCHEHHE MaTepHaja C aKIECHTOM Ha MPUYMHY TOTEPU KOPHS (Cy)KEHHUE

Oo/13).
5) IIpoBeneHue MOBTOPHOW TUArHOCTHYECKOH PabOTHI yepe3 HEACIIO.

Ortser: 23415

3amanmne 7

YCTaHOBHUTE COOTBETCTBUE MEKIY THIIOM MAaTEMAaTHUECKOTO 3a/IaHHSI U €70 OCHOBHBIM TIPE/I-
Ha3HAYCHHEM [Tl TUAaTHOCTHKU Pe3yJIbTaTOB 00yUEHUS.
Tumn 3aganus

1) Maremaruyeckuii tukTanT (10-15 MUHYT)

2) 3amuTa NpoeKTa WM UCCIIeI0BATEIbCKON paboTh

3) Pemenue TekcToBOM 33124 (MOIPOOHASI 3aITUCH)

4) Tect ¢ BBIOOPOM OTBETA (MTOTOBBIA)
Yro nuarHoctupyer

A) YMeHHE CTPOUTH JIOTHYECKHUE TICTIOYKH, BBIIBUTATh TUTIOTE36I 1 O0OCHOBBIBATH WX

b) CkopocTh 1 paBUIILHOCTD BHITIOJTHEHHS OTHOTHITHBIX OTlepalluii, 3Hanue Gpopmy u omnpe-
JIeTIeHU N

B) YMeHnue npuMeHsTh 3HaHHs B KOMIUIEKCHON, HECTaHJAPTHOM CUTyaIuy, MPOBOIUTH aHa-
T3 YCIIOBUS

') llupoTa oxBara MaTepuana, ypoOBeHb Y3HaBaHUS U BOCIIPOU3BeIeHUs ()aKTOB 3a OONBIION

TIEPHOJT
OtBer
1 2 3 4
b A B r
3aganue 8

CooTHeCUTE THITMYHYIO OIMIMOKY B MaTeMaTHYECKOH paboTe U BEPOSATHYIO MPUYHHY €€ BO3-
HUKHOBEHHSI.
Ommbka B pabote

1) Tlpwu perennu ypaBuenust (x — 2)(x + 3) = 0 yueHHK 3amucai OTBET «X = —2, X = 3»
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2) B BeIpakenuu 5x—(3x—2) yueHHK paCKpbUT CKOOKH Kak 5X—3x—2 (He CMEHWII 3HaK).
3) B BeIpaxeHuu xSTz + szx YYEHUK COKpaTuil X — 2 U 2 — X, MOJy4YuB 5 — X.

BeposrtHas npuunHa

A) HenonumaHue JIOTUKU TOXKJECTBEHHBIX IIPeoOpa3oBaHuil (CMeLICHHE PaBUIl AJIs ypaB-
HEHUI U BBIPAKEHUI).

b) HecchopmupoBaHHOCTb HaBbIKa CAMOKOHTPOJISL M TPOBEPKU KOPHEN MOJCTaHOBKON

B) ®opmanbHOE yCcBOEHHE MTpaBHiIa PaCKpPhITUs CKOOOK
Ortser:

1 2
b B A

w

3amanue 9

Yuurtens 3aBeplIni U3y4eHHE TeMbl «3aJauld Ha TOCTPOeHue» (IMOCTPOCHUE YyIiia, PaBHOTO
JTAHHOMY, OMCCEKTPHUCHI yTJIa, MEePIEeHANKYISIPHBIX TMPSIMBIX, CEPEIUHBI 0Tpe3Ka). OH TUTaHupyeT
MIPOBECTU KOHTPOIBHYIO paboTy, KOTOPas AOKHA OLIEHUTH BCE YPOBHU YCBOCHHS TEMBI: 3HAI0 —>
YMEIO JIeJIaTh — MOT'Y IIPOaHAIU3UPOBATh.
Kakue Tpu s1eMeHTa JOJKEH COAepKaTh TPAMOTHO COCTABIICHHBIM BapHaHT KOHTPOJBHOU pa-
00THI (W11 cUCcTEeMA 3a/1aHuil ), 4TOOBI 00ecreYuTh 0OBEKTUBHYIO U TIOJIHYIO POBEPKY?
BapuanTtsl 0TBETOB:

1. 3apanue, rae HyHO MUCBbMEHHO (CJIIOBaMU) ONUCATh AJITOPUTM ITOCTPOEHUS OHCCeK-

TPUCHI yIJIa.

2. 3amaHuie Ha IPUMEPHOE MMOCTPOSHHUE, KOTOPOE MOXKET OBITh BHIITOJHEHO CXEMAaTU4HO, 0e3
MCIIOJIb30BaHUs LUPKYJIS.

3. IlpakTmueckoe 3a/aHue HA TOCTPOECHUE TPEYTOIBHHUKA 10 TPEM JIEMEHTaM (HalpuMmep, 1o
JIByM CTOPOHAM U YTy MEXJly HUMH) € 00513aTeIbHBIM COXPAaHEHHUEM BCEX BCIIOMOTATElb-
HBIX ITOCTPOEHUH (AyT, 3aceueK).

4. 3ananue, cojep)kalllee TOTOBBIA YEPTEXK C OLIMOOYHBIM IMOCTPOCHHUEM, IJI€ YUEHUKY
HY>KHO HAlTH 1 00BsACHUTH OIMOKY (Hampumep, OMCCeKTpUca MOCTpOeHa HEBEPHO).

5. Bompoc Ha noHMMaHuEe reoMeTpruuecKoil ocHOBBI: «IlodueMy [uIst OCTPOEHUS MEepIIEeH M-
KYJISIPHBIX IIPSIMBIX UCIIOJIB3YETCSI OKPY>KHOCTB? Kakoe reoMeTpruueckoe CBOMCTBO JIEKUT
B OCHOBE 3TOT'0 IIOCTPOEHUSA?»

OrtsBert: 134

3ananmue 10

Kakne xapakrepuctuku HE COOTBETCTBYIOT CYIIHOCTM MaTEMaTHYECKOTO JMKTAHTa Kak
¢dopmbl KOHTpOIISI? BbiOepruTe TPH HEBEPHBIX YTBEPKACHUSI.

1. Pa3BuBaer ciryXxoBo€ BOCHPUSITHE MAaTEMaTUYECKOMN pedH.

2. DKOHOMHT BpeMs (He HyKHO CIIUCBIBATh YCIIOBUE).

3. Tlo3BoisieT MpoBEepUTH 3HAHKUE POPMYJI, OTIPEICIICHUMN, TPABHUII, & TAKKE BEIYACITUTEIILHBIC
HAaBBIKH.

4. Tlo3BoJsieT MPOBEPUTH CIIOCOOHOCTh YUYEHHKA peliaTh CI0KHbIE MHOTOIIATOBBIE 33aa4H
HCCIIEI0BATENIBCKOIO XapakTepa.

5. TpeOyer or ydeHunKa 00s3aTeILHOTO O(GOPMIICHHUS TOJTHOTO M Pa3BEPHYTOTO PEIICHHS
KaXKJI0U 3a/a4i C IIOSICHCHUIMHU.
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6. SBisieTcst UCKIIIOUUTENBHO UTOTOBOM (POPMOM KOHTPOJIS U MPOBOJUTCS TOJIBKO B KOHIIE
0O0JIBIION TEMBI WJIM YETBEPTH.

7. TpeOyet OT yueHHKa OBICTPOI peakliy U KOHIIEHTPAllU BHUMaHUS.

OrtBet: 456

3aganue 11

VYcTaHoBUTE NPaBUIIBHYIO MOCIEI0BATEILHOCTD AEUCTBUMN Ielarora Npy BbIBICHUU U KOP-
PEKIMH I'PYNIIOBBIX TPYAHOCTEN B O0YUECHUU.

1. Pa3pabotka cepuu KOPPEKIIMOHHBIX YIIPAXKHEHUN U 3aJaHUMH.

[TpoBeneHNEe MMAarHOCTUYECKON PaOOTHI IJIsl BBISIBIICHUS ITPOOEIIOB.
AHanmm3 omuOOK U KjIacCU(UKAIUs UX THITOB.

[ToBTOpHAs TMAarHOCTUKA JJIsT OIICHKH 3(PPEKTUBHOCTH KOPPEKIIHH.

o &~ WD

Opranuzanys KOppeKIMOHHOH paboThl Ha ypoKe (MJIM BO BHEYPOYHOE BpEMSI).

OTtserT: 23154

3aganue 12
[TpuHLMIT OLIEHUBAHUS, TPEOYIOIIHIA, 4TOOBI IPOIEAYPa KOHTPOJIS K €€ Pe3Y/IbTaThl ObLIH I10-
HSTHBI U Hp03pa‘~IHLI KakK IJIs1 y‘-IeHI/IKOB, TaK U IJI1 UX pO[[I/ITeJ'Ief/'I, Ha3bIBaACTCA HpI/IHIII/IHOM. e

OTBET: OTKPbLITOCTU / NPO3PAYHOCTH

3aganue 13

VYynutens MaTeMaTUKH MPOBOAUT Ha ypOKe HEOOINBIIYIO MPOBEPOUHYIO paboTy, KOTOpas 3a-
HuMaeT 7—10 MUHYT. YUEHUKH 3alIMCBIBAIOT TOJBKO OTBETHI I KPATKHUE PELICHUS 10T TUKTOBKY
yautens (y9uTedb YATAeT 3a1aHus Beayx). Takas popma onepaTUBHOM MPOBEPKH 3HAHUM U yMe-
HUH, He TPeOyIOIIasi CIIUCHIBAHKS YCIIOBUS C JIOCKH WM U3 YICOHUKA, HA3BIBACTCH . ....

OTBeT: MaTeMaTUYECKUHI JUKTAHT / MaTeMaTHYECKUM JUKTAaHTOM

3ananmue 14

VYueHuk, perras JorapugMUIECKOe HEPABEHCTBO

log,(x +5)(x +7) >log,(x +5)(x — 1),
Haren 06JacTh TOMYCTUMBIX 3HAYEHUH mepeMeHHol: x € (—o0; —7) U (1; +0).
3areM MPHUCTYIHII K PEIICHUI0 HEPABEHCTBA!

log,(x +5) +log,(x + 7) >log,(x +5) +log,(x — 1)
log,(x +7) >log,(x — 1)
x+7>x—-1
xeR

C yuerom OJI3 mosryunit mpaBuibHbI OTBET: X € (—00; —7) U (1; +0).
Ectp nmu B pemenun ommobku? Ecnu ecTh, To B ueM oHU cocTosAT? Kak mpaBuiIbsHO HYKHO OBLIO
pemiaTh HEPaBEHCTBO?

OtBer

Cy1ecTBeHHas OMIMOKa COCTOUT B IPUMEHEHUU CBOMCTBA JorapudmMa K BBIPAKEHUSIM C Tepe-
MEHHOH (TIepexo/1 oT Jioraprudma mpou3BeACHUS K cymMme JjorapudmoB). B o6macTu 10mycTUMbIX
3HA4YCHUU JIOI‘apI/I(I)MI:I OTACIBbHBIX COMHOXXHTEJIECH HE OIMPCACIICHBI, TaAK KaK 3T COMHOXHUTCIIU
MOTYT OBITh OTpHUIIATEIbHBIMH. [IpaBUIIBHEIN OTBET MOTy4eH GhopManbHO. CIe10BaIo MepeHeCTH
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jorapudm U3 MpaBol YaCTH B JIEBYIO U NEPEUTH K JIorapu(pMy 4aCTHOTO, 3aT€M peliaTh MOJTy4HB-
mIeecs Jorapu(pMUIecKoe HEPaBEHCTBO.

3apanme 15
[Tpu n3yuenuu tembl « DyHKIMH» B 7 KJIaCCE YUUTEIb UCIIONB3YET CIACAYIOIINE TPUMEPHI 3a-
BHUCHUMOCTCH:
1. 3aBUCHMMOCTb IUIOIIAM KBAJAPATA OT JUIMHBI €ro CTOPOHHI (S = a?).

2. 3aBHUCUMOCTH CTOMMOCTH TOKYIKH OT KOJIMYECTBA KHJIOTPAMMOB sI0JIOK (IIeHa (UKCHUPO-
BaHa).

3. 3aBHCHMOCTb ITyTH, IPOIIEHHOTO YeITOBEKOM, UIYIIIUM C TIOCTOSIHHOM CKOPOCTBIO, OT Bpe-
MEHH.

4. 3aBUCHMOCTb pOCTa YeJIOBEKa OT €ro BO3pacTa.

Kakoii u3 3Tux npuMepoB sBJII€TCSI HAMMeHee YIa4HbIM /IS IEPBOI0 3HAKOMCTBA C IOHATHEM
¢ysaxun u nouemy? Kakoil nmpumep Bbl Obl IPEIOKUIN BMECTO HETO (MJIM KaK €r0 CKOPPEKTH-
poBaTh), 4T0OBI H30€XaTh GOPMHUPOBAHUS HETTPABUIILHBIX MTPECTABICHUNA?

OtBer

Hanmenee ynaunslii mpuMep: 3aBUCUMOCTb POCTa YEJIOBEKA OT €r0 BO3pacTa.
[TprunHa: 3Ta 3aBUCUMOCTD HE SBISIETCS (PYHKIIMOHAIBHOM B CTPOTOM CMBICIIE (OJHOMY BO3pacTy
MOTYT COOTBETCTBOBATh Pa3HbIe 3HAUEHUS POCTA Y Pa3HBIX JIOJEH; KpOMe TOro, 3aBUCUMOCTh HE
SBIISIETCS JKECTKO JETEPMUHUPOBAHHOM - HENb3s MPEICKa3aTh POCT M0 BO3PACTY C IOMOIIBIO eH-
HOW (opMyIIbI). DTO MOXKET cHOPMHUPOBATH y YUICHHUKOB HEBEPHOE IMPEJICTABICHUE O TOM, YTO
(GyHKLHUSA - 3TO 1100ast CBSI3b MEXKAY BETUUUHAMM.
[Ipennoxenue Mo 3aMeHe/KOPPEKIMU: JTyUIllle UCII0JIb30BATh IPUMEPHI C JKECTKOH 1€TepMUHHUPO-
BaHHOH CBsA3bI0 ((hopMysoii, Tabauiel, rpag KoM peaabHOro mpoliecca, rae KaxJI0My MOMEHTY
BPEMEHM COOTBETCTBYET OJHO 3HAa4YEHHE TeMIeparypbl). Eciin ocTaBisTh IpUMeEp C pOCTOM, TO
HY>KHO OTOBapHMBaTh, YTO peUb UAET 00 YCPEAHEHHBIX JAaHHBIX UJIM O KOHKPETHOM UHAUBUIYYME,
MOYEPKUBAs YCIOBHOCTD.

OueHo4HBIE CpPeCcTBa AJs NPOBEPKH YPOBHS ¢(pOPMHUPOBAHHOCTH KOMIIETCHIMHU

IK-2
TecT coep XUT CEIyIONINe TUTIBI 3a1aHnui
No 3ana- Bec 3apa- | PesyabTaT onennBanus (0a/1/1b1, OJIy4eH-
Tun 3aganus st HUSA HbI€ 32 BBINOJHEHHE 3a]aHus / XapaKTe-
(0aswr) PHMCTHKA NPABWJIBHOCTH 0TBETA)
3a/1aHMsl 3aKPBITOTO 1, 2, 3, 1 Gamn 1 6 - monHOE MpaBUIBLHOE COOTBETCTBUE; ()
THIIA C BBIOOPOM O]T- 5,7, 0 - oCTaJIbHBIE CITy4an
HOT0 npasuiabHOro (1
u3 4)
3a/IaHMsl 3aKPBITOTO 6,9,11 |2 6amwia 2 6 — MOJTHOE MPABWIIBHOE COOTBETCTBHE (T10-
THUIIa C BBLIOOPOM He- CJIeIOBATENIbHOCTh BAPUAHTOB OTBETA MOKET
CKOJIBKHUX TIPaBUIIb- ObITh JI00OI); 1 6 — ecnu momymieHa ojHa
HBIX OTBETOB (3 U3 6) omnOKa / OTBET MPaBWIBHBIN, HO HE TIOJHBIN;
0 6 — ocTanbHBIE CiTy4yan
3a/IaHusl 3aKPBITOTO 4,10 2 Oaiuta 2 6 — moJTHOE MPaBUIIBLHOE COOTBETCTBHE; 1 O
TUIIA HA — eClM JOMylIieHa OJIHa ONMOKa / OTBET
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YCTaHOBJICHHUE COOT-

BeTcTBUs (4 Ha 4 wn
3 Ha 3)

MpaBUJIbHBIN, HO HE TOJHBIN; 0 6 — oCcTaIb-
HEBIE ClIy4Yau

3aJJaHUE 3aKPBITOIO 8
THUIIA HA YCTaHOBJIE-
HUE [10CIIe10BaTEb-

2 Oamta 2 6 — MOJTHOE MPaBHIIBHOE COOTBETCTBHUE; 1 O
— €CJIM JIOTyIIeHa OHa oIrOKa / OTBET Ipa-
BWILHBIM, HO HE ITOJHBIA; 0 O — ocTaJbHEIE

HOCTH cIyJau

3a/IaHMs OTKPBITOTO 12,13 3 Oaina 3 6 — moiHOE MpaBWIIbHOE cooTBEeTCTBHUE; () O
THUTIA C KPAaTKUM OTBE- — OCTaJIbHBIE CITyYaHu.

TOM

3aJlaHusl OTKPBITOTO 14,15 506ammoB |5 0 — MONHOE MPaBUIBHOE COOTBETCTBHUE;
THIIA C Pa3BEPHYTHIM €CIIM JIOMyIeHa OJHa OIIHOKa/HETOYHOCTH /
OTBETOM OTBET MPABWJIbHBIN, HO HE TIOJHBIN - 3 Oaia;

€ClIM JIOMyIIeHo 0oJiee OJIHOM OLIMOKY / OT-
BET HEMPABHILHBIN / OTBET OTCyTCTBYEeT — O

OaJUI0B

dopmupyemasi KOMIETSHIIUS

WuankaTopsl cOpMUPOBAHHOCTH KOMIIETEHIIUU

Crioco0OeH OCyIIeCTBIATh
MEIarOTMYECKYI0  JICATEIIbHOCTh
mo TNpoQUIBLHBIM TIPEIMETaM
(IMCUUIUIMHAM, MOAYJISIM) B pam-
Kax MporpaMm OCHOBHOIO 00-
IIEr0 M CpenHero odmero obpa-
30BaHUs

e [IK-2.7 3naer MeToAMKY NpENOJaBaHUs y4eo-
HOTO INpeAMeTa (3aKOHOMEPHOCTH MpOIlecca ero mpemnojaa-
BaHUA;, OCHOBHBIC MOAXO/bI, MPUHIUIIBI, BUIbI U MPUEMbI
COBPEMEHHBIX TeIarOTHYECKUX TEXHOJIOTHIA), YCIOBHS BbI-
06opa 00pazoBaTENbHBIX TEXHOJIOTHH IJIs1 JOCTHKEHUSI T11a-
HUPYEMBIX 00pa30BaTENbHBIX PE3yIbTAaTOB O0yUYEHHS, CO-
BpEMEHHBIE TIEIarOTUYECKUE TEXHOJOTUU peaTu3aluu
KOMITETEHTHOCTHOTO ITOX0/1a.

3aganue 1

qTO, CorjiaCHO COBpeMeHHOﬁ MCTOJHKC 06yquH51 MAaTEMATHUKE, ABJIACTCA I''IaBHBIM OTJIMYHMCM
MeJarornaecKor TEXHOJIOTHH OT TpélI[PIIIHOHHOfI MGTO)II/IKI/I? BI:I6CpI/IT€ OJIUH OTBCT.
1. Hamuuue CTpOro onpeneﬂeHHoﬁ noCICaA0BAaTCIBHOCTHU 1IaroB (aJ'II‘OpI/ITMa).

Hcnonp30BaHue TEXHUUECKUX CpcaACTB O6yquI/I}I.

2
3. TapaHTHPOBAHHOCTH JOCTHIKCHUS 3aIJITAHUPOBAHHOTO PE3yJIbTATA.
4

BbIcOokHi Hay4YHBIM YPOBEHb U3JI0KEHUs MaTepUaia.

OrtBerT: 3

3aganue 2

Yro sBiIsieTcs npeaMETOM METOJUKHU MPEIOJaBaHUA MATEMATHKN KaK Hﬁy‘—lHOfI )II/ICI_II/IHJ'II/IHBI?
1. HpOLICCC O6y‘lCHI/I$I MAaTCMaTUKe, €ro 3aKOHOMEPHOCTH, LCJIN, COACPKAaHNUEC, MCTOAbI U

Cpe/cTBa.

2. CoOCTBEHHO MaTEeMaTHUECKHUE TCOPpHUHU U q)aKTBI, nmoIC)Kalue N3y4CHUIO B IIKOJIC.

3. Tlcuxosornyeckrue 0COOCHHOCTH pa3BUTHs peOCHKA B MOJIPOCTKOBOM BO3pacTe.

4. CrocoObl AIMUHUCTPUPOBAHUS qu6HOI‘O nmpomnecca B OGp&SOB&TCJ’ILHOﬁ OpraHu3anuvu.

Ortser: 1
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3aganue 3
Ha ¢opmupoBanue kakoro ka4ecTBa y yyamuxcsi B IEpBYIO O4epe b HallpaBiieH KOMIIe-
TEHTHOCTHBIN ITOAXO0J Ha YPOKAX MaTEMATUKU?
1. I'myOGOKHMX TEOPETHUYECKUX 3HAHHM.

2. YMeHUus JeHCTBOBATH IO aJTOPUTMY.
3. OYyHKIHUOHAIBLHOW rPaMOTHOCTH.
4. HaBbIKOB CKOPOCTHOTO CYETA.

Ortsert: 3
3aganue 4

YcTaHOBHUTE COOTBETCTBUE MEXKIY MEAArornyeckoil TeXHOJOTUEH U IPUMEPOM 3a/1aHUS,

KOTOpO€ HauboJjee COOTBETCTBYET 3TOM TEXHOJIOTUH.
Texnonoruu:

1. TexHonorus mpobIEMHOTO 00yUYECHUS

2. Keiic-ctaau (aHanu3 KOHKPETHBIX CUTYAIIUN)

3. TexHomorus MpOEKTHOTO O0yUYEHUS

4. TexHOIOTHS UCTIOIL30BAHUS ITUPPOBEIX HHCTPYMEHTOB
3agaun:

A) Hcnonbsys nporpammy GeoGebra, moctpoiite rpaduku QyHKimin Y = 2X, Yy =2X+ 3,
y = 2X — 4. Cnenaiite BbIBOA O BIusiHUU K03 durrienta b Ha pacnonoxenue rpaduka.

b) [lepen Bamu cTOUT 33a7a4a: BBISICHUTB, CKOJIBKO PYJIOHOB 000€B HEOOXOIUMO KYITUTh IS pe-
MOHTa KOMHATBI, pa3Mepbl KOTOPOH yKa3aHbl Ha TUIAHE, YYUTHIBAsI, YTO €CTh OKHA, IBEPh, a 000U KJie-
SITCSI BCTHIK.

B) Ilouemy ypaBHenue % = 5 He umeet kopHei npu X = 2?7 Chopmynupyiite yaeOHyI0 mpo-
onemy.

') Pazpabotaiite u 3ammrute npoekT "MaeanbHas mkoa", paccuuTaB €€ OCHOBHBIC MTPOTIOPIIUU
C UCIMOJIb30BaHUEM MTPABUII "30JI0TOr0 CEUECHUS.

Ortser:

1 2 3 4
B b I A

3aganue 5
Yunutens MaTeMaTUKH TUTAHUPYET YPOK OTKPBITUS HOBOTO 3HaHMs 1o Teme "Teopema [1u-
¢aropa". Kakoii nmpuem Oyzer HamOosee 3HPEKTUBHBIM C TOYKH 3PEHUST PEATU3aAIlUN JIEATEITh-
HOCTHOTO MOoJx0/1a?
1. VYuurens caMm GpopMyIUpyeT TeopeMy, JOKa3bIBaeT €€ y JIOCKH, a 3aTeM JaeT 3a7auu JUIs
3aKpeIICHUS.

2. YuuTenb npemiaraeT yqanMcs MPaKTHUECKY 0 padoTy: TIOCTPOUTH MPSIMOYTOJIBHBIHN Tpe-
YTOJIBHUK C 3a/IaHHBIMH KAaT€TAMH, U3MEPUTh TUIIOTEHY3y W HAWTH 3aBUCUMOCTb MEXY
CTOpPOHAaMHU.

3. Vuutenb 1aet 3aJlaHue BEIYIUTh TEOPEMY 110 YYSOHHKY JIOMa, a Ha YPOKE IIPOBOJIUT OTIPOC.
4. VYuuTenb MOKa3bIBAET BUACOYPOK C MOAPOOHBIM OOBSICHEHHEM TEOPEMBI.

Otser: 2

3amanne 6
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BriGepute ycnoBus, KOTOpbIe HEOOXOMMO YYHUTHIBATh YUUTEIO MPH BHIOOpE 0Opa3oBa-
TETHHOU TEXHOJIOTHH TSI IOCTHXKEHUS TUTAHUPYEMBIX 00pa30BaTEIIbHBIX PE3yJIbTATOB (COTIACHO
®I'OC 1 coBpeMEHHOM TUIAKTHKE):

1. YpoBeHb MOATOTOBICHHOCTH KJIacCa M MHIMBUyaTbHBIE OCOOCHHOCTH YUaIlIUXCSl.

2. Hanwuwue B mKoJie TOJIBKO OJHOTO y9eOHUKA, IO KOTOPOMY BeIeTCsi 00ydeHuUe.

3. Xapakrep yueOHOro marepuaina (€ro Cl0KHOCTb, BO3MOXKHOCTb Ul SKCIIEpUMEHTa, a0-
CTPaKTHOCTB).

4. BpeMeHHbIe paMKU ypOKa U 3Tall U3y4eHUs] TEMBI.
5. Hanmune coOCTBEHHBIX METOAMYECKHUX Pa3pabOTOK yUUTEINS, JaKe €CIIU OHHU YCTapeH.

OtBet: 134

3aganue 7

Yuurens B 7-M Ki1acce mpu u3ydeHun temsl "JInneitHas GyHKIMS" CTaBUT Mepe]] y4eHUKaMu
3agauy: *"@yHKIMY 3a1aHbl hopMynaMu: y = 2x; y = 2x + 2; y = 2x + 4; y = 2x — 1. CocTaBbTe K
TOMY YCIIOBUIO pa3jIMyHbIe BOIPOCH (TpeOoBaHMsI) M pEIINTE MOIy4YeHHbIE 3ajayu’.
K xakomy THIy IpHEMOB COBPEMEHHBIX M€JarornyecKux TEXHOJIOTUH OTHOCUTCS AAHHOE 3aja-

Hue? C KakoH 1eJIbl0 YUUTEIb €ro UCII0JIb3YeT?
1. D0 mpueM penpoayKTUBHOTO 00yUEHUs], UCIIOIb3YEMBbIH Ul 3aKpEIUICHUs HaBbl-

KOB TIOCTPOCHUS I'pa(UKOB.

2. DTO mpueM npodIeMHOro 00y4eHHUsI, UCTIONb3YEMBIN A CO3AaHusl "OTKPHITOro"
3a/IaHMs, Pa3BUBAIOIIETO BAPUATUBHOCTh MBIIIJICHUS U UCCIIEI0BATEIIbCKUE YMEHHS.

3. DTo mpueM UrpoBOil TEXHOJIOTUH JUISI TOBBIIIEHUS] HHTEPECa K MPEIMETY.
4. D10 popma KOHTPOJIS 3HAHUH 3a MOJIyTrOIUe.

Ortser: 2

3ananne 8

[Tponiecc popmupoBaHus yueOHO-UCCIIEIOBATENBCKUX YMEHUH Yy ydalluxcs OCHOBHOM
IIKOJIBI Ha YPOKaX MaTeMaTUKH MPOXOAMT HECKOJIBbKO 3TanoB. Pacrnonoxure ux B MpaBUIbHON
JIOTUYECKOM MOCIIEN0BATEIbHOCTH:

1) ®opmupoBaHie HAaBBIKOB peaM3allud y4eOHO-UCCIEA0BATEIbCKON AESATEIbHOCTH KaK
I[EJIOCTHOTO Tpoliecca (MPOESKTHBIC 3aJaHus).

2) ®opMupoBaHUE OTIENIBHBIX T03HABATEIbHBIX YHUBEPCAIbHBIX YUEOHBIX JeiCTBHI (aHa-
713, CpaBHEHUE, KIIacCCU(UKALUA).

3) ®opMupoOBaHHE HABBIKOB peaN3alliu OTAEIbHBIX ITAOB MCCIEAOBAHUS (BBIIBUKECHHE
TUIIOTE3bl, IOUCK PEIIeHUs, HHTepIpeTalus pe3yibTara).

Ortsert: 231

3amanue 9

N3yunte dbparmeHT OIMUCAHUS OIIbITa paboThI YUUTEIIS MaTEMATUKH:
"B yenmpe moeli nedazo2uieckou KoHyenyuu — Iu4HoCcms pebenka. Mamemamuxa omauuaemcs
om 6OILUWUHCMEA OPY2UX NPeOMEmOs8 MmeM, YUMo Ha ee YPOKAX 04elHb MHO20 HUMAHUS YOelsiemcs
peutenuio 3a0a4. 3a0ava cmano8umcsi 00HOBPEMEHHO U Yebio, U cpedcmeom obyyenus. A pazpa-
bamulear0 Memoovl OYEeHKU YPOBHSL CLONCHOCIMU 3A0ay U MeMOOUKY, PA38UBAIOWYI0 YMeHUe pe-
wams 00CMAmMoyHo CI0NCHble 3a0a4u. A cuumaio 3a akxcuomy mo, umo Ooiee aKkmugHvle Udbl
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Yyuebnotl oesmenvrHocmu oaom ayvuiuil pesyivmam. Ilosmomy s nepesodicy éce npooiemvl 6 nioc-
Kocmw 3a0ay’”.

Kakue MmososkeHust U3 OIbITa YUYHUTENS MOATBEPIKIAIOT €ro CIIOCOOHOCTh Pealn30BbIBATH
KOMIIETEHTHOCTHBIN I1OIX0/1?

1. AKIIEHT Ha PELICHUH 3a/1a4 KakK sApe 00ydeHusl.

2. yTBep}K,I[eHI/IC, 4yTO OOJIee aKTUBHBIE BUABI ACATCIIBHOCTH Jar0T J'Iy‘lH_II/Iﬁ pE3yibTAaT.

3. @okycC Ha pemeHn: "A0CTaTOYHO CIOXKHBIX 337a4", YTO OPUEHTUPYET Ha CHIIbHBIX y4e-
HUKOB.

4. VYTBepKIEHHE O TOM, YTO 3a/1a4a SIBJISETCS U 1EJIbI0, U CPEICTBOM O0YUYECHHUS, YTO TI03BO-
nsieT GOpMUPOBATh YMEHUE YUUTHCS.

5. OpI/IeHTaHI/Iﬂ Ha JIMYHOCTH pe6eHKa, qTo mnpeamnojgaracT MHANBUAYAJIN3allui0 U YUET €ro
noTpeOHOCTEH.

Ortser: 1245

3aganue 10
YcTaHOBUTE COOTBETCTBUE MEKAY METOJIOM OOYUYECHHS U €r0 XapaKTePUCTUKOM.
Meron
1) PenpoayKTUBHBII
2) IIpobineMHOE H3II0KEHHE
3) UccnenoBaTenbckuit
XapakTepucTuka
A) Yyamiuecst caMOCTOSITEIILHO TOOBIBAIOT HOBBIC 3HAHKS B MPOIIECCE PELICHUSI IPOOIIEMBI.
b) Yuurens craBut npobieMy 1 cam MOKa3bIBACT IyTh €€ PEIICHHUS, YUaIUecs CICSIAIT 3a JIo-
THUKOM.
B) Yuamuecs BeIMOMHSIOT 33jaHKs IO 00pa3ily WIH aITOPUTMY, OOBSICHCHHOMY YUHTEIICM.
OtBer

1
B b A

N
w

3ananmne 11
Kakue n3meHeHus: BHOCATCA B cojiepykaHue 00yueHHUsl MaTeMaTHKe Ha YIiTyOJeHHOM ypOBHE
B CTaplIeH 1IKOJIE [0 cpaBHEHUIO ¢ 6a30BbIM? (BbiOeprTe TPH BEPHBIX OTBETA)
1. VBenuumBaercs 10Js MaTepuala, MpeJHa3HaueHHOIo sl IPOCTOro O3HAKOMJICHHs (00-
30pHBIC JISKITNH ).

2. BxutoyaroTcs 1OMOJTHUTENBHBIE pa3iesbl (HanpuMep, KOMITJICKCHBIE YHCIIa, 3JIEMEHTHI Ma-
TEMaTHUYECKOMN JIOTHKH).

3. TloBblraercs ypoBeHb CTPOrOCTH U3J0kKeHUs (0osee moapoOHOe U3yUeHNE aKCHOMATHKHY,
JI0Ka3aTeNbCTB).

4. HckimouaroTcs 3ala4yu C ImapaMeTpamMu Ui YIPOUICHUS ITPOrpaMMBbl.

5. PaccmarpuBatotcst 60see o0mMe METOIbI PEelIeHUs 3a1a4 (Hanpumep, GyHKIIMOHATIBHO-
rpaduyueckuii MoaXo/1, UCMOIBL30BaHNE MTPOU3BOIHON /TSl MCCIeOoBaHus (QYHKIMI OoJiee MIMpo-
KOT0 KJ1acca).

6. Coxkpamaercs KOJTUYECTBO YaCOB HA M3yUCHHE T€OMETPHUHU, YTOOBI OCBOOOUTH BpeMs IS
0oJ1ee CIOXKHBIX aIreOpandecKux TEM.
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OtBeTt: 235

3aganue 12

Kak cormacuo tpe6oBanusim ®I'OC noBoro nmokonenus (2021 r.) u penepanbubix 06pazo-
BaTeJIbHBIX MPOTPaMM Ha3bIBA€TCS OCHOBHOE HAIpaBlIEHUE PAa3BUTHS, MpeAnoaratoiiee GopMu-
pOBaHHE y O0YYAIOIIUXCS CIIOCOOHOCTH MPUMEHSITh MaTEMAaTHUYECKUE 3HAHUS B PEATbHBIX JKU3-
HEHHBIX CUTyalusIx?

OtBeT: rpaMOTHOCTD / (PyHKIIMOHATIbHASI TPAMOTHOCTb

3aganue 13

Kaxkue neiictBus cornmacao @I'OC sABIAIOTCS OCHOBOW HOBOTO IMOAXO0Aa K OOYyYEHHIO, T]Ie
YVYEHUK MepecTaeT ObITh MACCHBHBIM CITYIIATENIEM U CTAHOBUTCSI aKTUBHBIM YYaCTHUKOM 00pa3o-
BaTEJILHOTO IMTPOIIECcCa, CAMOCTOSTENBHO "NOOBIBAIOIIUM" 3HAHUS?

OTBeT: AeITeIbHOCTD / yueOHbIC ACHCTBUS

3aganue 14

[TpuBenuTe mpuMep 3aJaHus O MaTeMaTUKe, HAIIPAaBIEHHOTO Ha JopMUpoBaHue HyHKIIHU-
OHAJILHOW TPAMOTHOCTH (MaTEeMaTHYEeCKOW IPaMOTHOCTH) y yuarmmxcs 8-9 kiaccos. Chopmynu-
pyiiTe ero Kparko.

OtBer

[TpuBeneHbl HEKOTOPbIE BAPUAHTBI, MOTYT OBITH U IPYTHE

1 BapuaHT

«CeMbst VIBaHOBBIX B3si1a KPEIUT B OaHKE HA MOKYIIKY XOJOAMJIbHUKA CTOUMOCThIO 30 000
pyoseii. YcioBus KpenuTta: rojioBas mpoieHTHas craBka — 16%, cpok — 1 roa. PaccuuTaiite,
KaKyl0 CyMMY CEeMbsI MIepeIUIaTuT 0aHKy (CyMMy MPOIIEHTOB) U KaKkoBa Oy/ET MOJIHAs CTOMMOCTh
nokynku? [Ipu KakoM ycI0BHM BBITOJHEE B3STh KPeIUT Ha 2 roAa, HO oA 14% ronoBbIx?»

KommenTapuii: 3aganue npoBepsieT He MPOCTO YMEHUE HAXOAUTh MPOLEHT OT YKCIa, a CIOo-
COOHOCTb NMPUMEHSTH 3TU 3HAHUS B peajbHOW KU3HEHHOW cUTyauuu (pUHAHCOBOE IJIaHUPOBA-
HUE).

2 BapuaHT

«Ha pucynke n3o0pakeH MmiaH KOMHATHI (IPSIMOYTOIBHUK 5 M Ha 4 M) C ABEPHBIM ITPOEMOM
(1 m). B xoMHate HeoOxoanuMo ToKpacuTh 1moj. banka kpacku crout 450 pyOseit u paccuntana
Ha nokpacky 12 m?. CkonbKko 0aHOK KpacKU HY>KHO KYITUTh U KaKOBa OYJIET CTOMMOCTD TOKYITKH ?)»

KommenTapuii: 31ech yUEHUK TOJKEH HE MPOCTO HAWTH IJIOLIAAb IPSIMOYTOJIbHUKA, HO U
OCMBICJIUThH PEANTbHBIN KOHTEKCT: HY>KHO OKPYTJIUTh PE3ybTaT B OONBIIYIO0 CTOPOHY (HENb3sI KY-
MUTh YaCTh OAHKH), COOTHECTH IUIOLIA/Ib MOKPBITUS C peaJIbHOM MIIOIA/IbIO.

3 BapuaHT

«Tpenep mikosnbHON 6ackeTOOJILHON KOMaH/bI 3aIIUCHIBAJI OYKH, HAOpaHHbIE UTPOKAMHU B
MSTH UTpax:

Urpok A: 12, 14, 8, 10, 16

Urpok b: 20, 6, 12, 8, 14

Koro u3 urpokoB TpeHep AOKEH BBITYCTUTh HA PELIAIOUIYI0 UTPY, €CIM €My HYKEH: a)
camblii CTaOMIBHBIM UTPOK; 0) MTPOK, CIOCOOHBINH Ha "pBIBOK" (HaOpaTh MakCMMyM B OJHOM
urpe)? OTBeT 000CHYHTE, UCTIONB3YSI CTATUCTUUCCKUE XapaKTEPUCTHKU (CpenHee apudmernye-
CKOE€, pa3Max).»

KommeHnTapuii: 10 3a7jaHie BBIBOJUT MATEMATHKY U3 YUCTO BBIUUCIUTEIHHOMN MJIOCKOCTH
B QaHAJTUTHYECKYI0. YUEHUK TTOHUMAET, 4TO Takoe "pazmax" (kak Mepa CTaOUIbHOCTH ) Ha JKU3HEH-
HOM IIpUMeEpE.

3aganue 15
YyuTeno He00X0IMMO CIITAaHUPOBAThH ceprio ypokoB 1o TeMe "[IporeHTrr" B 6-M Kiacce
TaK, 4YTOObI COPMHUPOBATH Yy yUaIIUXCS (PUHAHCOBYIO IPaMOTHOCTh. IIpemiokuTe aBa pazHbIX
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TUMA 33JaHui (C KpaTKUM OMHCAHHUEM), PEAIU3YIONIMX IBe Pa3Hble COBPEMEHHBIE Nearorunye-
CKHE TEXHOJIOTUH, KOTOPBIE MO3BOJIAT JOCTHYb 3TOW METANIPEAMETHOU LIEIIH.

OtBer

Bo3moxHbIe BapHaHThI (MPUHUMAIOTCS OJIM3KHE TIO CMBICITY):

1. Keiic-texnomorus: "Cembsi FIBaHOBBIX B3sjla KpeAUT B OaHKE HA MOKYIKY TeieBu3opa. Mc-
M0JIb3Ysl 3HAHMSI O MPOLIEHTAX, pacCCUUTANTE, CKOJIbKO OHHM NEPEIUIATAT, €Clii rojioBas craBka 15%, a
cpok kpeauta 1 rox".

2. IlpoextHas TexHonorus: "Pa3paboraiite nuyHbIA (pUHAHCOBBIN IJIAaH HAa MECSI: pacrpese-
JUTE KapMaHHbIE JeHbIU (J0X0/) Ha MUTaHHE B LIKOJIE, IPOE3]l, pa3BICUCHUS U HAKOILJICHHUS, Tpe-

CTaBMB Pe3yJIbTaT B BUJIE KPYTrOBOM nUarpamMmsl".

OueHoYHBIE CpPe/ICTBA /1JI IPOBEPKH YPOBHS ¢(pOPMUPOBAHHOCTH KOMIIETEHIIUH

IK-2
Tect comep>KUT CleIyroIe TUIIbI 3a1aHui
Ne 3a1a- Bec 3apa- | Pe3yabTaT oneHuBaHus (0aJ1bl, HOJy4YeH-
Tun 3aganust st HHS HbI€e 32 BBINOJIHEHHE 3a/]aHusl / XapaKTe-
(06aswn) PUCTHKA NPABUJIBLHOCTH 0TBETA)
3a/IaHMsl 3aKPBITOTO 1, 3, 4, 1 Oamn 1 6 - moyiHOE MpaBWIIBHOE COOTBETCTBHE; ()
THTIA C BELIOOPOM O/1- 6 0 - ocTanbHbIE Cllydyan
HOTO TpaBUILHOTO (1
u3 4)
3a/IaHMsl 3aKPBITOTO 8 1 Gamn 1 6 - moyiHOE MpaBHIIBHOE COOTBETCTBHE; ()
THTIA C BELIOOPOM O/I- 0 - ocTajibHbIE Clly4yan
HOTO MPaBUIBHOTO OT-
BETA 110 CXEME:
«BEPHOY/ KHEBEPHO»
3a/IaHMsl 3aKPBITOTO 7,9, 11 2 Oamia 2 6 — MOJTHOE MPABHIIBHOE COOTBETCTBUE (T10-
THUIIa C BBLIOOPOM He- CJIeIOBATENbHOCTh BAPUAHTOB OTBETA MOKET
CKOJIBKUX MTPAaBHJIb- ObITh J1000H); 1 6 — ecnu JomylieHa ojHa
HBIX OTBETOB (3 U3 6) omnOKa / OTBET MPaBUIbHBIN, HO HE TIOJTHBIN;
0 6 — ocTanpHBIE CiTy4au
3aJlaHus 3aKPHITOrO 10 2 Ganna 2 0 — noJIHOE MpaBUJIBHOE COOTBETCTBHE; 1 O
THIIa HA YCTaHOBIIE- — €CIIM JIOTyIIeHa OiHa olrOKa / OTBET Ipa-
HUE COOTBETCTBUA (3 BUJIbHBIN, HO He MOJIHBIM; 0 O — ocTaJbHEBIE
Ha 3) cly4au
3a/IaHKEe 3aKPBITOTO 2,5 2 Oamia 2 6 — MOJTHOE MPABWIHLHOE COOTBETCTBUE; 1 O
THUTIA Ha YCTaHOBJIE- — €CIIM JIOTYIIIeHa OJHa oIrbKa / OTBET Ipa-
HHE II0CIeI0BaTEIb- BUJIbHBIM, HO He MOJIHBIM; 0 O — ocTaJbHBIE
HOCTHU ciyJau
3aJIaHUsT OTKPBITOTO 12,13 3 baya 3 0 — moJHOE MpaBUIIBHOE COOTBETCTBHE; O O
THUTIA C KPAaTKUM OTBE- — OCTaJIbHBIE CITyYaHu.
TOM
3a/1aHUsI OTKPBITOTO 14, 15 56amnoB |5 0 — MONHOE MPaBUIBHOE COOTBETCTBHUE;
THUIIA C Pa3BEPHYTHIM €CJIM JIOMYINEHa OJIHA OUIMOKa/HETOYHOCTH /
OTBETOM OTBET MPAaBWJIbHBIN, HO HE TIOJHBIN - 3 Oaa;
€CJIM JOMyIIeHO 0ojiee OJHOW OIIUOKU / OT-
BET HEMpPaBWIbHEIHN / 0TBET oTcyTcTBYeT — O
0aJuIoB
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dopmupyemasi KOMIETEHIHS MHuaukatopsl chOPMUPOBAHHOCTU KOMIIETEHIIUU

Cnocoben ocyIecTBIATh e [IK-2.7 3Haer MeTOAMKY NpemnojaBaHus y4eo-
IIEArorudeCcKyr0  ACATCIBHOCTE | HOro mpeaMera (3aKOHOMEPHOCTH IpoIlecca ero mpernoja-
0 NPO(QHIBHBIM  IpeAMETaM BaHUA;,; OCHOBHbBIC MOJXO/bI, TPUHLIMIIBI, BUJIBI U TTPUEMBbI
(MUCTUTITUHAM, MOJYJIAM) B PAM- | oppeMEHHBIX [EAArOrHEECKUX TEXHOIOTHIA), YCIOBHS BbI-
KaX MPOrpaMM OCHOBHOTO 00- | 50, oGpasoBaTesIbHEIX TEXHOMOIHI TS OCTHIKCHHA T1a-
mero 1 cpefiHero obmero obpa- HUPYEMbIX 00pa30BaTeIbHBIX PE3YyJIbTATOB OOYUYECHHMS, CO-
SOBaHHA BPEMEHHBIE II€arOTMYECKUE TEXHOJOTUMU peaau3aluu
KOMIIETEHTHOCTHOTO MOAX0/1a.

3ananmue 1
Kakas 3amaua HE ctaBuTCs mpu u3yuyeHHH reOMETpUIECKOro MaTepuaia B 5-6 kiaccax?
Hakormenue 3anaca reoMeTpuyecKux NpeAcTaBIeHUN U HaOII01eHUH.

Pa3zButue MMpOCTPAaHCTBCHHOI'O B006pa)KCHI/I$I.

I/I?,yLIGHI/Ie AKCHUOM IIJIAaHUMCTPHUH.

A W

CDOpMI/IpOBaHI/Ie MPAKTUYCCKUX U3MCPUTCIIbHBIX HABBIKOB.

OrtBet: 3

3aganue 2
VYcTaHoBUTE NPaBUIIBHYIO IOCIIEAOBATEIbHOCTh 3TAllOB PACIIMPEHHUs IMOHATUSA YHUCIA B
KypC€ MaTEMaTUKA OCHOBHOM ILIKOJIBI:
1) BsexeHue oTpHIATENBHBIX YUCE (IIEJIbIE YHUCIIA)
2) W3sydeHue OOBIKHOBEHHBIX U JAECATHYHBIX APOOEii (OJOKUTEIBHBIE PAIIMOHAIBHBIE YUCTIA)
3) U3ydeHue uppaloHAIBHBIX YKCEN (JIEHCTBUTEIBHBIE YHCIIA)
4) OG6oO0IIEHUE TIOHSTHS PALMOHAIBHOTO YKCiIa (OTPHUIATEbHbIE IPOOH)

5) HarypanbHble yncia
OtBet: 52143

3amanmne 3

VYuuTens Ha ypoke anreOpsl B 8 kiacce gaer 3aganue: "Pemmre ypasuenue (x — 2)(x — 3) =
0 nByms cnocobamu". Kakoii MeToaMUYeCcKHil MpreM UCTIONb3yeT YUUTeNb?

1. Co3nanue npoGieMHON CUTyallud Ha OCHOBE MIPOTUBOPEUUSI.

2. Pa3BuThe BapMaTMBHOCTH MBINUICHUS W aKTyaJIM3allusl Pa3IMYHBIX METOJOB (CBOWCTBO
IIpOU3BENIeHUs U TeopeMa Buera).

3. TIpoBepka ocTaTouHBIX 3HaHWH 3a 7 Kiacc.

4. (DOpMaJ'IBHOC 3aJaHuc, HC UMCIOIICC FJIy6OKOFO CMBICJIA.

OtBet:2

3aganue 4

K kakomMy MeToay pelieHus CIO’KETHBIX 33]]a4 OTHOCUTCSI COCTABJICHUE MaTeMaTHYECKON
MoJIen (ypaBHEHHUSI, CHCTEMbI YPAaBHEHHIA) TI0 TEKCTY YCIOBHS?

1. Apudmernueckuii MmeTos.

2. AnreGpandeckuit MeToa (METO MATEMAaTHIECKOTO MOICITUPOBAHUS).

3. TI'padpuueckuii meron.
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4. Meron nepedopa.

OtBeT: 2

3aganue 5

Pacnionoxkute 35eMEHThI TIOTHYECKOU CTPYKTYPHI MIKOJBHOTO Kypca T€OMETPUU B ITPaBUJIb-
HOM TopsziKe (OT GyHIaAMEHTA K TPHIIOKEHUSM):

1) Teopewmsl (criencTBUS).

2) AKCHOMBI.

3) OmnpeneneHust MPOCTEHININX MOHITHI.

4) HeomnpenenseMble MOHATHUSA (TOUKa, IPsiMas, IJIOCKOCTB).

5) 3agauu Ha 10Ka3aTEIbCTBO U BHIYHUCIICHHE.
Otset: 43215

3ananmue 6

[Tpu u3yuenun temsl «llapaienbHble NPsMbIE» YUUTEIb BO3BpAILACTCA K aKCMOME Mapaj-
JIEIBHOCTH Ha NPOTSHKEHUH HECKOJIBKUX YPOKOB, pellas 3aJ1aul U J0Ka3biBas ciaeacTBus. Kakoit
JUTaKTUYECKUN TIPUHIIMIT 3/1€Ch PeaT3yeTcs?

1. [lpuHUMO HAIJISTHOCTH.

2. IlpuHIUI CHCTEMAaTUYHOCTH M MOCIIEI0BATEIHHOCTH.

3. IlpuHIMO MPOYHOCTH 3HAHUH (ITyTEeM MHOTOKPATHOTO OOpalieHus K KII04eBoMy (akTy B
Pa3HbIX KOHTEKCTaX).

4. TlpuHUUI HAYYHOCTH.

Ortser:3

3apanue 7

B uem 3axmrodaercs cnenu@uka u3ydyeHus: TPUroHOMeTpruueckux QyHkuuii B 10 knacce no
CPaBHEHMIO C U3yUYEHUEM CTENEeHHBIX (DYHKIIMI B OCHOBHOM mikose? (Bbibepute Tpu BEpHBIX OT-
BETA)

1. Tpuronomerpuueckue GyHKIIUHU CIOKHEE, TOITOMY X HE HYXKHO HUCCIIEIOBATh.

2. ITlosBnsercs HOBas MOZACIb OJI 3aJaHUsA (I)YHKI_II/II/I — CAUHUYHAs OKPYKHOCTDH (paI[I/IaHHaSI
MEpa yrna), 4qTo Tpe6yeT HOBBIX ITOAXOJ0B K TIOCTPOCHUIO Fpa(bI/IKOB 1 NU3y4YCHHUIO CBOMCTB.

3. Tpuronomerpuueckue GyHKIMH HE CBSI3aHbI C MOHATHEM YMCIOBOH (PyHKIMH, TaK KaK UX
apryMeHT U3MepsieTcs B Tpajycax, a HE B UUCJIax.

4. T'paduky TpUTOHOMETPUYECKUX (DYHKIUN CTPOSATCS TOJIBKO 10 TOUKAM.

5. Tpuronomerpuueckue GpyHKIUN 007a1aI0T crieU(pUIECKUM CBOMCTBOM — MEPUOIUYHO-
CTBhIO, KOTOPOE HE paccMaTpUBAIOCh MPU M3YyUYEHUH CTENEHHBIX (YHKIMI B OCHOBHOI
LIKOJIE.

6. Ilpu u3yueHNn TPUTOHOMETPUIECKHUX (PYHKITHI 0cOO0E BHUMaHKE yIENsIeTCs Ipeodpa3o-
BaHUAM Trpa(uKoB (CKaTUE, pacTsHKEHHE, MapalebHbIA epeHoc), KOTOPbIe MO3BOJISIOT
MOJIENINPOBATh Koje0aTeIbHbIE IPOLIECCHI.

OTBeT: 2, 5, 6

3amanne 8
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BepHo 11, 9TO KITaccuueckoe onpe/iesicHue BepOSITHOCTH (Kak OTHOLICHHE Ynciia Onaromnpu-
STHBIX HCXOJIOB K OOLIIEMY YUCITYy HCXO/IOB) IIPUMEHHMO TOJIBKO TOTJIA, KOT/IA B OIBITE YYaCTBYIOT
MOHETBI HJIA UTPATTbHBIC KOCTU?

1) Bepno

2) Hesepho

OtBeT: 2

3aganue 9
Kakue n3meHeHus npereprneBaet u3yueHue QyHKIIMOHAIBLHOW JIMHUY TIPU MIEPEX0JIe U3 OC-
HOBHOM 11K0JIbI B cTapiryto (10-11 kimaccer)? (BeibepuTe 1Ba BEpHBIX OTBETA)
1. TlonsTtue QpyHKIMH niepecTaeT ObITh EHTPAIBHBIM, YCTYIIAs MECTO YPABHEHUSIM.

2. U3y4arorcst HOBBIE KJIacChl (DYHKIUH (TpaHCIIEHACHTHBIC: IIOKa3aTeIbHbIE, JJOrapupMuye-
CKHE, TPUTOHOMETPUYECKUE).

3. TlosBisercs HOBBIN anmapar AJs Ucciae10BaHus QYHKIMNA — MPOU3BOJHAS.
4. T'paduku GpyHKIUH OOJIBIIE HE CTPOSTCS, @ TOJIBKO aHATM3UPYIOTCS aHATUTHYECKH.

5. Ynop cmemiaercsi ¢ KOHKPETHBIX (DYHKIMH Ha 00IIMe METOJIbI UCCeIoOBaHus (CBOMCTRA,
npeoOpa3oBaHus TpauKoB).

Ortser: 23

3amanmne 10

VYcTaHOBHUTE COOTBETCTBUE MEXKAY THUIIOM YTBEPXKAECHUS (TEOPEMBI) U €TI0 POJIbIO B U3YUEHUH
TeMbl «IlapamienbHOCTb NPSAMBIX U IIIIOCKOCTEN.
Tun yrBepxaeHus

1) Tlpu3Hak MapauleIbHOCTH NPSIMOM U IIOCKOCTH

2) CBOICTBO MApaLICIbHBIX MPSIMON U IIOCKOCTH

3) TpaH3UTHBHOCTD MAPAILICTBHOCTH TPSIMBIX
Ponb

A) Tlo3Boser, onupasch Ha U3BECTHBIN (DaKT MapauIeIbHOCTH MPSIMOM M IIIOCKOCTH, 000CHO-
BbIBATh CYIIECTBOBAHUE B INIOCKOCTH MIPSMOM, NapajljieIbHON TaHHOM.

b) Ilo3BosisieT 000CHOBATH, YTO MpsAMasi, HapayielibHasl KX IO U3 ABYX IMEPECEKAIOLINXCS MI0C-
KOCTEH, NapajulesibHa JIMHUN MX IePECEUCHHUSI.

B) Ilo3BomnsieT nokazarh nmapauiedIbHOCTh MPSIMOM M TUIOCKOCTH 0€3 MOCTPOCHUSI MX HEemoCpe/-
CTBEHHOTO [IEPECeUeHHs, UCTIOJIb3Ys HaJMUUe MPSIMOM B INIOCKOCTH, MapajIeIbHON TaHHOH.

OtBeT

3aganue 11
Kakue merognueckue ycioBUs HEOOXOAUMO cOOMIOAATh MPU 0OYYEHHH TOXK/I€CTBEHHBIM
npeoOpa30BaHUSM TPAHCLEHIEHTHBIX BBIPAXXEHUH (JOrapupMHUECKUX, MOKA3aTEIbHBIX, TPUTO-
HOMETPHUYECKHX) B cTapiiei mkose? (BpiOepuTe TpU BEpHBIX OTBETA)
1. H3yuenue KaxJ0ro HOBOTO BHJa MpeoOpa30BaHUM JOKHO HAYMHATHCS C TOBTOPEHMS
OTIpEIeTICHUSI COOTBETCTBYIOIICH TPAHCIICHICHTHON ()YHKIINHM U €€ CBOWCTB.

2. ToxaecTBeHHbBIE Hp606pa30BaHI/IH TPAHCICHACHTHBIX BBIpa)KCHI/Iﬁ MOKHO H3Y4aTb 0e3
yducTa obOnactu JA0ITYCTUMBIX 3HaLIeHI/II\/'I, TaK KaK OHU CIIpaBCJIMBbI AJI BCEX HGfICTBPITCJ'IB-
HBIX YHCCII.
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3. Heobxomgmmo paccMaTpuBaTh paBHOCHIBHOCTH MTPEOOpPa30BaHUIA M CIEIUTH 32 COXPaHe-
HUEM 00JIACTH OTNpeIeTICHUS BRIPAKCHUS Ha KaXKIOM JTarle.

4. OCHOBHOE BHHMaHHE CIEAYCT YACIATH TOJIbKO MEXaHHMYCCKOMY 3allOMHMHAaHHIO (bOpMy.TI,
HC aKICHTUPYSA BHUMAHUC Ha UX BBIBOJC.

5. Cucrema ynpakHEHUH JOHKHA CTPOUTHCS M0 MPUHLHUITY «OT MPOCTOTO K CI0KHOMY»: OT
y3HaBaHUs (POPMYJIBI B MPOCTEUIIIEM CITydae 10 KOMOMHHPOBAHHBIX MpeoOpa3oBaHUil B
CJI0’KHBIX BBIPAKEHUAX.

Otsert: 135

3aganue 12

['eomeTpuyeckas 3a7a4a, KOTOpas 4alie BCEro MCIOJb3YeTCs B IIIKOJIBHOM Kypce anreOpbl U
HayaJl aHaJiu3a B KAYECTBE MOTUBAIIMHU /ISl BBEJICHUS MTOHSATHS ITPOU3BOJHOM — 3TO 3a7a4a o ....7
OTBeT: KacaTeabHON

3agaya 13

[Tpu pewenuu 3ana4y EI'D nmo MatemaTrke NpoQuiIbHOTO YPOBHS 4aCTO UCIIOJIb3YETCSl METO/,
KOTOPBII MO3BOJISIET CBECTH JI0KA3aTEJICTBO FeOMETpHUECKUX (haKTOB K IPOBEpKe anredpanye-
CKHX yCJIOBUH. DTOT METOJI OCHOBAH Ha BBEJCHUH CUCTEMbI KOOPIMHAT U MOCIIEAYIOLIEM UCIIOJIb-
30BaHUU CKAJSIPHOTO MPOU3BEACHUS BEKTOPOB. 3alIUMIINTE HA3BAHUE ITOIO METO/IA.
OTBeT: KOOPAMHATHO-BEKTOPHBIH

3aganue 14
OnumuTe KpaTko METOAMKY U3y4YCHHS JIOTapu(pMOB.

OtBer
1. MotuBanus:
Yuutenb npeangaracT penuTh ypaBuenue 2* = 5. Yuamuecs 3Ha[OT, 4TO 3TO MPOCTEH-
1ee oKa3aTelIbHOE ypaBHEHUE, HO BBIPA3HUTh X 0€3 HOBOTO MHCTpyMEHTa He MOTyT. [lo-
CTPOUB CXEMaTHYHO TpadUK MmokazaTeaIbHON (PYHKIINHN, TPUXOAT K BBIBOJTY, UYTO PEIICHUE
ypaBHEHUs CyllecTByeT. Bo3HukaeT mpobieMa: Hy>KeH croco0 mepexo/ia OT MoKa3aTellb-
HOM QopmbI K Jorapudmuyeckoil. ITo co3aaer NOTpeOHOCTh B U3YUEHUH JTOTapH(MOB.

2. Bepnenue ompezneneHus:

BBomutcs onpenenenue sorapupma. OnpenensroTcsl YCIOBHs, MTPU KOTOPBIX JIOTapupM
CYLIECTBYET.
3. H3ywarorcs cBoiicTBa jjorapudma.

4. Pemarorcs 3a7ayd Ha BBIUMCIICHHE JOTapU(PMOB C HCIONH30BAHHEM OMpPEIEICHUS U
CBOWCTB.

3aganue 15
KpaTko oxapakrepu3yiite METOUKY U3y4eHHUs: OOBIKHOBEHHBIX POOEH B IIIKOJILHOM Kypce
MaTEeMaTHuKHnu (OCHOBHBIG STaIllbl U KIIFOUYCBBIC MOMeHTI)I).

OtBer

1) Tlpomnenestuka (OArOTOBUTEIBHBIN 3Tam): 1—4 Kiaccel, Havaylo 5 Kiacca.
Hcnonw3yeTcst )KU3HEHHBIN OMBIT (TIOJIOBHMHA S0JI0Ka, YeTBEPTh nupora). OnepupoBaHue MOHS-
TUSMH «IOJIs1», «4acTh LEJIOro». PelieHune npocTelmmux 3ajiad Ha HAaXOXKJIEHUE JI0JIHM 4Yucia U
YpcIia o ero goJie.
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2) Baenenne moHATHS OOBIKHOBEHHOH ApoOH. Mcmosiw3yercst HarisaHO-TPaKTHUYCCKUN
npuemM (paboTta ¢ Kpyramu, ojIockaMu Oymaru, pucyHKaMH).
ANTOpPUTM BBEJICHUS TIOHATHUS JPOOU:
a. Llemnoe menum Ha paBHBIE YaCTH.

b. Onny yacTh (MM HECKOJILKO) OepeMm.

C. BBoaum TepMHHBI: 3HAMEHATENb (CKOJIBKO BCETO YacTeil), YUCIUTEIb (CKOJIBKO
B3SUJIH ).

a
d. 3anuce Buma -

3) H3yuyeHue OCHOBHBIX OMEpaluii ¢ APOOSIMH:
A) CpaBHenue po6eil (¢ 0IMHAKOBBIMU 3HAMEHATESIMHU, C OJJUHAKOBBIMU YHCIUTEISIMH,
C pa3HBIMHU 3HAMEHATEIISIMU ).
b) IlpaBunbHbIe U HEMPABUIBHBIE IPOOH
B) OcHoBHoOE cBOICTBO ApodH
4) wu3ydenue apupMETHYECKHUX ICHCTBHI C IPOOSIMHU
5) Perenne TEKCTOBBIX 3aa4 (4aCTh OT YHCIIA, YKCIIO 110 €r0 YaCTH, COBMECTHAs paboTa).
6) Cssi3b ¢ mporieHTaMu (103/1Hee, B 5—6 Kiaccax).

6.4 TunoBble KOHTPOJILHBIE 32TAHUSI HJIH MHbIE MaTePHAJIbI, HE00X0IUMbIE JIJIsI
OLIEHKH Pe3yJIbTATOB 0CBOEHUS TUCHMILINHBI

I'pynnoBbie npoekTHbIE padoOTHI

Tema 6. MeToauka opranu3anvm l'lpOEKTHO'I/lCCJ'Ie)IOBaTeﬂbCKOﬁ ACATECJIbHOCTH 110
MaAaTE€MAaTHKE

HpeﬂnomnTe TCMBI OJIA HpOGKTHO-HCCHGILOB&TGHBCKOﬁ JCATCIIBHOCTH O6y‘IaIOHII/IXC$I Ha
PAa3JIMIHBIX CTYTICHAX 06yquI/151 N COCTABbTC IS YHAIICTOCH IJIaH pa6OTH Haa IMTPOCKTOM HJIN
HUCCICIOBAaHUEM.

Pa3pa60TaI71Te KPpUTCpUH OLCHKH HpOGKTHO'I/ICCJ'Ie,ZLOBaTeJ'ILCKOI\/’I pa6OTBI o6yqa10mnxc;1.

Tema 7. ®opmupoBanue pyHKINOHATBHON TPAMOTHOCTH IIKOJIbHUKOB B 00J1aCTH
MaTeMATHKHU

Cozanne METOAMYECKOM KOTIMIIKU:

Bri6epute 3-4 TeMbl HIKOJIBHOTO Kypca MaTEMAaTUKH B pa3IMYHbIX KJlaccax U mojadepure
3aJauu s pa3BUTHS (PYHKIIMOHAIBHOM IPaMOTHOCTH 00YYaIOLINXCS M TUATHOCTHUKU YPOBHS
pa3BuTHs QyHKIHMOHAIBHOM rpaMOTHOCTH oOyuatomuxcs. Pa3paboraiite kputepuu oleHNBa-
HUS.

Tema 8. MeToauueckune 0cCOG0EHHOCTH 00y4eHUs] MaTeMaTHKe B 5-6 ki1accax
OueHo4yHOe cpeCcTBO: MPOEeKTHAs padoTa (mapHas)
1. TlpoBenute MeToaMuecKuil aHanu3 TeMbl « OOBIKHOBEHHBIE U AECATUUHBIE APOOHY.
2. CocraBbTe 3a1aHUS U KOPPEKIIMY 3HAHUN W YMEHHH o0ydarommxcst 1o Teme «Cioxe-
HUE pobelt ¢ pa3HbIMU 3HAMEHATENSIMI.

Tema 25. J/Ilunus pyHKumii B crapuei mkoJse
OueHo4YHOe cpeCTBO: MPOEeKTHAs padoTa (rpynnoBasi)
1. Pa3zpaboraiiTe MeTOAMKY BBeIEHUS CBOMCTB (DyHKIMH (00JIACTh ONpEAETICHUS, MHOXKE-
CTBO 3HA4Y€HUH, YETHOCTb, NEPUOJUYHOCTb, HYJU (YHKIMHU, MPOMEKYTKH 3HAKOIOCTOSHCTBA,
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NPOMEKYTKH MOHOTOHHOCTH, HawOoJblllee WM HaWMEHbIee 3HaveHus). [IpomemMoHCTpupyiiTe
(parMeHThl ypOKOB IO OTPabOTKE yKa3aHHBIX MOHATHI.
2. Pazpaboraiite cxemy ucclieIoBaHHs (PYHKIIUU DJIEMEHTAPHBIMH METOJIAMH C IIEIIbIO T10-
CTpoeHus ee rpaduka.
3. PaspaboraiiTe BapuaHT cucTeMaTH3aIuy mpeoOpa3oBanuii rpad@uKoB (yHKIIHA.
1. Mecto u 3HaueHue Tem «llokazarenbHas GyHkuus» u «Jlorapupmuueckas GyHKIUI»
2. Meronuieckne 0COOCHHOCTH BBEJICHHS MTOKA3aTeIbHON (PYHKIINU:
a) 0000IIEeHNE TTOHATHS CTEIICHHU:
- CTCINEHb C HaTypallbHbIM I0Ka3aTelIeM;
- CTeINEHb C pallMOHAIBLHBIM IT0Ka3aTeNIeM;
- CTENEHb C UPPAIMOHAIBHBIM TIOKA3aTEeJICM.
0) MeTo/IMKa BBEJICHUS NTOKA3aTeIbHON (PYHKIUH:
B) CBOICTBA MOKa3aTeIbHON (PYHKIINH.
3. Paznmunble moaxoasl u 06a3za BBeACHUS JIoTapu(PMUIECKON PyHKINH:
1) BBeaenue jgorapuMuuecKoi GyHKIMU KaK GyHKIMH, 0OPaTHOMN MMOKa3aTeIbHOM;
2) BBezieHue norapudmudeckoil Gpynkuun popmynoi y = log X

4. CymiecTBeHHbIE IPU3HAKHU Jorapudma.

5. TpyaHOCTH, BO3HUKAIOMINE TIPU H3yUYSHHUH JIOTapu(PMUIECKON PYHKINH.

6. CaoiicTBa norapupmMuyeckoit pyHKIUU.

7. Ponb HarJIIAHOCTH MPH M3YYEHUH JIOTapU(PMUIECKON 1 TIOKa3aTeNbHOl PpyHKImiA. Ypo-
BEHb CTPOTOCTH U3JI0KECHHS MaTepHala.

8. Cucrema 3a/1a4 110 TeMaMm.

Tema 28. MeTonuka u3y4eHusi IPOM3BOAHOI B Kypce airedpbl M Ha4YaJ aHAJIU3a
OuneHo4Hoe cpeacTBO: NPOEKTHAsA padoTa (rpynnoBast)

1. [Ipennoxute Temaruuyeckoe IiaHupoBanue mno teme «lIpousBoaHas u ee MpUMEHEHUE)
JUISl KJIACCOB PA3JIMYHbIX THUIIOB.

2. Ilpemnoxure GparmMeHT ypoka no teme «IloHsTHE MPOU3BOIHON» B Kilacce TyYMaHUTap-
HOTO ¥ (PM3HKO-MaTeMaTHUECKOTo MpouIIeH.

3. Ipemnoxure BapuaHT METOIWKU H3JIOKEHUS TeopuH 10 TeMe «lIpuitoxkeHus: mpousBo-
HOW» B KJIaccax pa3IMYHbIX Mpoduiie.

4. Tlpeanoxkute KOMIUIEKC 3a/1a4 Ui OpraHu3aluy KOHTpois 1o teme «lIponsBoaHas u ee
IIPUIIOKEHUS.

5. OmnuuuTe METOAMKY OOYy4EHHUs PEIIEHUIO 3a/1a4 Ha:

- UcclieloBaHue (DyHKIIMA;

- IpUOJINKEHHbIE BBIYUCIICHUS;

- HAXOKJIeHHE HauOOJIbIIEro ¥ HAMMEHbIIET0 3HAYeHUH (QYHKIINH.

6. IlpemnoxuTe METOIUYECKIE PEKOMEHIAIINH IO O0YYEHHIO PELICHHUIO 3a/1a4 Ha:

- (PU3MYECKHIA CMBICI IPOU3BOIHOM;

- FEOMETPUUECKUI CMBICI TIPOU3BOIHOM.

7. Onuimure posb HAIISIHOCTH MIPU U3YUYEHUH TAHHOU TEMBI

8. CocraBbTe cucTeMy ynpaxHeHHUH Ha opMHUpoBaHe (PU3NIECKOTO U TEOMETPUUECKOTO
CMBbICIIa IPOU3BOAHOMN

Tema 16. Jlornueckoe NOCTpoeHHE HIKOJIbHOI0 Kypca reoMeTpun
OueHo4yHOe cpeCcTBO: MPOEKTHAs padoTa (rpynmnosasi)

1. Heompenensiemble MOHATHS B IIKOJILHOM Kypce TeoMeTpuu. Pa3nuyHble BapHaHTHI CH-
CTEM HeOIlpe/lesieMbIX MOHITUH B pa3HbIX Kypcax (yuyeOHHMKaxX) HIKOJIbHOM reomerpuu. Mero-
JMKa pabOThl C OCHOBHBIMU MOHSATUSIMU (BBEIIEHUE, 3aKpeIieHUE). Poib HArNIAIHOCTH TIPU U3Y-
YEHUU HEONPEAEIAEMbIX IOHATHM.

2. OmpeneneHus MEpBBHIX TEOMETPUUECKUX MOHATHH. OnpenenuTe BUI ONpeaeIeHUN Tep-
BBIX T€OMETPUYECKUX MOHATUN. HaliauTe B pa3HbIX MIKOJIBHBIX YUYeOHUKAX Pa3TUYHbIC BApUAHTHI
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ompeneneHui oTpe3ka, ayda, yriaa. CoctaBbTe M1 000CHYHTE CUCTEMY YIPAXXHEHUMN, CITIOCOOCTBY-
01X (POPMHUPOBAHUIO U 3aKPEIUICHHUIO ONPEIEICHNIN NEPBbIX TEOMETPHUECKUX MOHATUHI (0Tpe-
30K, JIy4, OKPY>KHOCTb, KPYT, paCCTOSIHUE, paauyc U T.1.). [Ipoananusupyiite cucteMsl ynpaxHe-
HUH, UMEIOIUECS B PA3JINYHBIX MIKOJIBHBIX yUYeOHUKAX.

3. .Kakue metoabl mpoBeeHUS JOKA3aTEeNbCTB U KaK 4acTO BCTPEYAIOTCS B MPaKTUKE 00Y-
yeHust? [Ipoananusupyiite nepssie TeMbI Kypca «l'eomeTpus 7» Ha OpEeIMET HaIU4YUs TOrO WIN
MHOT'O METO/1a WM UX 3JIEMEHTOB B JI0KA3aTeIbCTBAX TeopeM. KakoB ypoBEHb CTPOrOCTH LENECO-
oOpa3eH npu MPOBEICHUH MEPBBIX J0Ka3aTeIbCTB? BBIOepUTE 10 0JHOM TeopeMe U3 KypCOB T'eo-
METPUHU JBYX PA3IUYHBIX YIEOHUKOB U BBISICHUTE YPOBEHb CTPOTOCTH UX JI0KA3aTEIbCTBA.

4. Kak yacTo B LIKOJIBHOM Kypce F€OMETPUHU UCIOIb3YIOTCS ITOJIy4EHHBIE B Hauaje Kypca
IUTAHUMETPUHM TEOPEMbI U UX cieacTBUs. [Ipoananusupyiite BTOpoil U (WiK) TPETUH pa3aelsl
y4eOHUKOB Ha MTPEIMET HCIIOJIb30BAaHMS TEOPEM, JOKA3aHHBIX B HaUYaJle N3yYeHHs Kypca TeOMeT-
pun. CoctaBbTe CrielialibHble KApTOUKH (Pa3IMYHOM CTENEeHU TPYIHOCTH 3a/laHui) 1715 o0yue-
HUS y4YaluXxcs IPOBEACHUIO 1I0Ka3aTeIbCTB M0 OJIHOM TeMe.

Tema 18. MeToauka o0y4yeHHs reOMeTPHYECKHM (pUrypam Ha MI0CKOCTH
OueHovHoOe CpeACTBO: NMPOEKTHAs padora (rpynmnoBasi)

1. Pazpaboraiite npouenypy wusydenus Tembl «llapamienorpamm. Buasl mapaieno-
rpammay.

B pazpaboTke oTpaszuTe: TEXHOJIOTHUECKUN TIOJXO0 pealn3allii METOIUKH, METOJIUKY BBE-
JICHUs TEOPETUYECKOro anmnapara, METOJIMKy (OPMHUPOBAaHUS YMEHHsI peliaTh 3a/1a4M 110 TeMe Ha
HpUMepe KOHKPETHBIX TEM, CUCTEMY KOHTPOJIA IO TEME.

2. Pazpaboraiite nporuenypy n3ydeHus TeMsl « T'panenus».

B pa3zpaboTke oTpasuTte: METOANKY BBEACHUS MOHSTHS, CYIIECTBYIOIINE TOIXOIbI K BBEIE-
HUIO CBOMCTB CpeHEH JMHUN Tpaneluu U METOJUKY peaar3aliy KaX/10ro U3 BbIIEIEHHBIX M0/1-
XO0JI0B B Y4eOHOM Ipoliecce, METOUKY BBEACHUS (POPMYJIBI.

Tema 22. BekTOopbl M MX KOOPAMHATHI B Kypce reoMeTpuu 7-9 Kjaccos
OueHovHOe cpeACTBO: MPOEKTHAs padoTa (rpynmnoBasi)

BrlnosnHuTE NPOEKTHOE 3aJaHUE U MPEACTABbTE PE3YJIbTAT

1. MecTo 1 pojb BEKTOPOB B O0OYYEHUH MaTeMaTHKe: OCHOBHBIE JTallbl OBJIAJCHHsS ydalllu-
MHCS BEKTOPHBIM MCTOAOM Ha IIJIOCKOCTU U B IMPOCTPAHCTBEC, MPUYMHBI BBCICHHA BCKTOPOB B
LIKOJIBHBIM KypC MaTEMaTHKHU; METOIMKA BBEACHUS IIOHATHUS BEKTOPA U OIEpalvii Ha/l BEKTOpaMH;
CKaJISIpHOE MPOM3BEICHUE U €r0 CBOMCTBA; MPUIIOKEHHE BEKTOPOB K PEIICHUIO 3a/1a4.

2. IlponeneBTHKa N3y4YeHUsI JAaHHOW TEMBI B Kypce MaTeMaTUKHU. MeToauKa N3y4eHus: OCHOB-
HBIX BOIIPOCOB TE€MBI; BBEJIEHUE KOOPAUHAT Ha TUIOCKOCTH; (POPMYIIBI; ypaBHEHUE OKPYKHOCTH,
IPSIMOM, TPUIIOKEHHE KOOPAUHAT K PELICHUIO 3a/1a4.

Tema 31. B3aumHoe pacnoJiokeHne NPSIMbIX U IIOCKOCTel B npocTpancTBe. MeTo-
AMKa 00y4YeHusI
OueHovHOe cpeACTBO: MPOEKTHAs padoTa (rpynmnoBasi)

Tpewm rpynmnam BHITIOTHUTE 3a/IaHKsI, 3aTEM TIEpBasi TPyMIa oT1aeT paboTy Ha MPOBEPKY BTOPOH,
BTOpasi — TPEThel, TpeThs — nepBoil. [Tocie mpoBepku rpynmsl GOPMYIUPYIOT BOIPOCHI METOIU-
YECKOT0 XapakTepa | MO TOH K€ CXeMe TePEIar0T JIMCTKHU C BHITIOJHEHHBIMU 3aJIJaHUSMH YXKE JJIS
OTBETOB Ha MOCTABJICHHBIE BOIIPOCHI.
l. 1) ITo Teme «llapannenvbHocms npsambiX 6 NPOCMPAHCINGEY

2) o teme «llepneHOuKyiapHocms PAMOL U NAOCKOCHU

- BBIICIIUTH Y3JIOBBIE BOTIPOCHI,

- COCTaBUTh METOJMYECKHE PEKOMEHALMH MO0 U3YUYEHUIO OTAEIbHBIX BOIPOCOB TEMBI;

- HanIAIHOCTb IIPU U3YYEHUH TEMBI;

- CHCTEMa 3aJa4 MO0 TaHHOU TEME.
Il. 1) ITo Teme «llapannenvHocmos npsamou u NIOCKOCHUY
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2) Tlo Teme «llepnenouxynsipHocmes nIOCKOCHeEN»
- BBIICIIUTH Y3JIOBBIE BOPOCHI;
- COCTaBUTh METOAMYECKHE PEKOMEHJIAIIUU 110 U3YUYECHUIO OTAEIbHBIX BOIIPOCOB TEMBIL;
- HaANIAJIHOCTh IIPU U3YYEHUH TEMBI;
- cucTeMa 3ajad o JaHHOM TeMe.

I11. 1) ITo Teme «llapannenvbHocmo niockocmei»

2) o teme «llepnenouKynapHocmes NPAMbIX 8 NPOCMPAHCINGE)

- BBIJICIUTH Y3JI0BbIE BOIIPOCHI;
- COCTaBHUTb METOJIMYECKUE PEKOMEHAAINHU 10 U3YYEHHIO OT/EIbHBIX BOIPOCOB TEMBI;
- HArJIsAHOCTb MPU U3YUYEHUU TEMBI;
- CcHuCTeMma 3a/1ay 1o JaHHOH TeMe.

Tema 32. U3yueHue MHOTOrPAaHHHKOB U TeJl BPallleHUsI B Kypce cTepeoMeTpHu
OueHovHOe cpeACTBO: MPOEKTHAs padoTa (rpynmnoBasi)

1. Berimonnute rpadguueckyro paboTy:

e 1300pa3uTe npaBUIIbHYIO TPEYTOJIbHYIO MUPAMUY .

e 1300pa3uTe NpaBUIbHYIO YETHIPEXYTOJIBbHYIO TUPAMUTY.

e 1300pa3uTe TpEYroapHyIO MHUPaMUIY, OJTHO PeOPO KOTOPOIl MEPHIEHAUKYIISIPHO TIOCKO-
CTH OCHOBAHHSI.

e 1300pa3ute TPEeyroiabHyI0 NUPaMUIy, OJHA TPAaHb KOTOPOI MEPIEeHIUKYIISIPHA IIJIOCKOCTH
OCHOBaHUSI.

e l300pa3uTe TPEeyroJbHYIO MUPAMUTY, IBE TPAHU KOTOPOU MEPIIECHIUKYISPHBI INTIOCKOCTH
OCHOBaHHUSI.

e 1300pa3uTe YETHIPEXYTOJbHYIO MHPAMUIY, OJHO PEeOpPO KOTOPOW MEepHEeHAUKYISIPHO
IJIOCKOCTH OCHOBaHMUSI.

e 300pa3uTe 4eThIPEeXyTroNbHYIO MUPAMUTY, OJIHA TPAHb KOTOPOH MEePIEHINKYIISIPHA TII0C-
KOCTH OCHOBaHHUSI.

e 1300pa3uTe 4eTHIPEXyrojdbHYI0 MUPAMUAY, ABE CMEXKHBIC IPAaHU KOTOPOU MEPHEHAUKY-
JISIPHBI TTOCKOCTH OCHOBAHMS.

e l300pa3uTe 4eTHIPEXyToJbHYIO TUPAMU/Y, JIB€ MPOTUBOIOJIOXKHBIE TPAHU KOTOPOM Tep-
MEHIUKYJISIPHBI IJIOCKOCTH OCHOBAHMS.

Tema 33. MeToanka o0y4eHHsI IOCTPOCHUIO CeYeHUH MHOTOIPAHHUKOB
1. Pa3paboraiite kKapTOUKH 1J1s1 00yUeHHs OCTPOCHUIO CEYEHUH MapalieIorpaMMOB U

HUpaMUI.
2. PazpaboraiiTe KapTOUKH JUIsl KOHTPOJIS 3HAHUH 00YyYaroluXcs 0 MOCTPOCHHUIO ceye-
HUH C KPUTEPUSIMH OLICHKHU.

KonTpoJubHbie padoThI
Tema 10. Teopusi uncia B Kypce ajred0pbl 0CHOBHOH IIKOJIbI

OueHo4HOe cpeacTBO: KOHTPOJIbLHAs padoTa
A. Boinonaute 3agaHus

7
22
2. HazoBuTe Ba paliiOHAIEHBIX ¥ IBa HPPAIIOHATEHBIX YHCIIA, 3aKITFOYSHHBIX MEXKIY YHC-
gamu 10 u 10,1.
3. M3BecTHO, 4TO YHCII0 A — palMoOHAIbHOE, a YuciIo B — upparmmonansHoe. PanimoHanbHBIM
WIN UppalMOHATIBHBIM Oyer uncio: A + B; A * B?
4. Jloka)kuTe, 4TO HE CYIIECTBYET PallMOHAIBHOIO YHCIIa, KBaAPAT KOTOPOrO paBeH 2.
5. CKONBKO U KaKye KOPHH NMeeT ypaBHEeHHe x° = a ?

N N 11
1. TlpencraBbTe B BUIe OECKOHEUHOU NECATUYHOMN TPOOH Uncia: E ;
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o . . 1
6. IlocTpoiiTe Ha YMCIOBOI MPSAMON TOUKH, KOOPAUHATHI KOTOpBIX 0; 3,2; — 25 ; J2 ; V3 ;

5.

7. 3anumuTe B BUIe OOBIKHOBEHHOW Apodu cienyromiue aecatuanbie qpoou: 0,15; 0,(12);
2,1(6).
b. Onumunre METOAUKY pabOThI ¢ yUAIIMMUCS HaJ 3aJJaHUuEM 7.

Tema 29. MeToauka u3yueHusi NepBooOOPa3HOM M MHTErpasa

OueHovHoe CpeCTBO: KOHTPOJIbHAsA padoTa
1. Pemmte 3agaHust OTKpbITOTO OaHKa 3amaanuii EI'D o maTtemaTtuke mo teme «MHTETpan»

(www.mathege.ru) .
2. BI)IIIGJII/ITG KIIFOUCBBIC 3HAHUS IJIS pGHIGHI/Iﬂ 9TUX 3a1a4.

3. Onummure MeTOIUKy paboThl HaJ TaHHBIMH 3a/1a4aMH ¢ 00yYaroIIUMUCS.

Tema 40. MeTtoauka o0y4eHHs 3JieMeHTaM TeOPUH BepOSITHOCTeM

Oneno4Hoe CPE€aACTBO: KOHTPOJbHasA paﬁoTa
1. Onuiiure METOAUKY U3YHUCHUSI OCHOBHBIX TCOPEM TCOPHUU BepOHTHOCTeﬁ.

2. A) Ilpu n3yueHnH Kakux TeM MOXHO pellaTh 3a/1ady:

Arpodupma 3aKymnaeT KypuHbIe SiIIa B IBYX TOMAaIIHUX Xxo3siicTBax. 40% sui u3 mep-
BOT'0 X0341CcTBa — SIilIa BBICUIEH KaTeropuu, a U3 BTOporo xo3siictBa — 20% siu1l BICIIEH Ka-
teropuu. Beero Bbiciiyto kareroputo nonxyudaet 35% sun. Haligute BEposTHOCT TOrO, 4TO
AW110, KYIIJIEHHOE Y 3TOW arpo(QUpMbl, OKaKETCsl U3 MEPBOT0 X0341CTBA.

b) Pemmre 3amauy AByMs crioco6amu M OMUIIKMTE METOAUKY pabOThI HaJ 3a1a4eil ¢ o0yya-
IOLIUMHUCS.

3. Pemmre 3agaun 1 onumMTe 0OCOOEHHOCTH METOJUKH pabOThl HaJl HUMHU C 00y4aroIiu-
MHUCS:

1) Ha ¢abpuke kepamuueckoit mocyasl 10% mpon3Be€HHBIX Tapenok uMeroT aedekt. [Tpu
KOHTpOJIE KauecTBa MpoyKIuu BoisBisieTcst 80% nedekTHhIX Tapenok. OcTallbHbIe TapenKy Mo-
CTyIaroT B npojaxy. Haliaure BeposITHOCTh TOTO, 4TO ClydyailHO BhIOpaHHas MpPH MOKYIKE Ta-
penka He uMeeT 1e(PEeKTOB.

2) B ToproBom IeHTpe Ba OJIMHAKOBBIX aBTOMATa MPOJA0T Kode. BeposTHOCTH TOro, 4T
K KOHILY JHS B aBTOMare 3aKOHUuTCs Kode, paBHa 0,3. BeposTHOCTb TOro, 4To Koe 3aKOHUUTCS
B 00oux aBTOMatax, paBHa 0,12. HaiimuTte BeposSTHOCTb TOTO, UTO K KOHILY IHS KOpe ocTaHeTcs B
000MX aBTOMATax.

3) ABroMaTHuecKas IMHHUS U3TOTaBIMBaeT OaTapeliku. BeposTHOCTB TOro, 4To roToBas Oa-
Tapeiika HeucnpaBHa, paBHa 0,02. [lepen ynmakoBkoit kaxmast 6atapeiika MpoXOIUT CUCTEMY KOH-
TpoJisa. BeposaTHOCTh TOTO, 4TO CHUCTEMa 3a0pakyeT HeHCIpaBHYIO OaTapeiky, paBHa 0,99. Bepo-
SATHOCTh TOTO, YTO CHUCTEMA T10 OoImmOKe 3a0pakyeT ucnpaBHyto Oaraperiky, paBaa 0,01. Haitnure
BEPOATHOCTH TOTO, YTO CIIy4aifiHO BbIOpaHHasi U3rOTOBJIEHHAs OaTapeiika OyneT 3a0pakoBaHa CU-
CTEMOM KOHTPOJIA.

HNuauBuayaabHbie padoThl (TBOpUYECKHUe 3a1aHus (TIPOEKTHI))

1. MGTO,Z[I/IKB_ N3YUCHUA KOMIIJICKCHBIX YHUCCII.
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2. OO0mwme MeToIbI pelIeHus ypaBHeHUI. MeToinka o0y4eHusT perieHUI0 CUCTEM JIMHEH-
HBIX YPABHEHUH.

3.  Meroauka popMupoBaHUs MOHATUH IPOIPECCUU; APUPMETUIECKON U FEOMETPUUECKOM
IIPOrPECCUi.

4. Metoauka U3y4eHHs pa3M4HbIX BEJIMYUH B Kypce MaTeMaTHKU HadyalbHOM MIKOJIBI U
5-6 KaccoB.

5. Ilpenen u HenpeprIBHOCTb. OCHOBHBIE BOIIPOC METOJIMKU U3YUEHHSI JAHHBIX MOHATHH.

6. Brruncnenue onpeaeIeHHBIX HHTETPAJIOB.

7. O030p reoMeTpUYECKOro MaTepyasa B HaualabHOH LIKOJIE.

8. Pousb reomeTpuuecKux MOCTPOEHUH B Kypce MaTeMaTHKH 5-6 KII.; MECTO U POJIb 3a]a4
Ha IIOCTPOEHHE B Kypce IUIAaHUMETPHH (110 ACHCTBYIOIUM y4eOHUKaM); POJIb PA3IMYHbIX BUJOB
IPOEKINA B TIpoIiecce H300paKeHUsi TeOMETPUUECKUX QUTYP.

9. Peanuzauus MeXIpeaMETHBIX CBsI3€H py n3ydeHuH TeMbl «KoopauHaTh».

10. KoopauHaTHBIM U BEKTOPHBII METO/IbI PEIICHUS 3a/1a4.

11. Meroanyeckue ocobeHHOCTH U3ydyeHus TeMbl «llapannenorpamMmy.

12. Meroanveckue ocodeHHocTH n3ydeHus TeM «Terpasapy; «Ilapamnenenumneny.

13. Pa3BuTHe JOrMuecKOro MbIIUIEHHS yYallMXcs B Ipolecce 00y4eHUss MaTeMaTHKe.

14. Meronnyeckue peKOMEHIAUU [0 U3yUYEHUIO TeMbI «DOpMyIIbl COKPALIEHHOTO YMHO-
KEHUAN.

15. Ilpuemsbl 00y4YeHHS COCTABICHUIO PA3IMYHBIX (TpaguuecKuX, TAOIUYHBIX H T.].) MOZE-
J€H TeKCTa 3a/1ad.

16. Poxb 0000IIeHNS U CHCTEeMAaTHU3alUK 3HAHWUIN TIPU U3YYCHHUU CTETICHHON QyHKImu. Op-
raHu3alus YpoKoB 0000IEHHs U cCUCTeMaTH3alllu.

17. TlpumMeHeHHE MHTETpaAJIa IPU PEHICHUH TEOMETPUIECKUX U (PU3NIECKHX 3a/1a4.

18. 3ameuarenbHble TOUKU TpeyroibHUKa. HepaBeHCTBa B TpeyrojabHUKE.

19. Meroanyeckue 0COOCHHOCTH H3YUYeHUS TeMbI « Tparenus.

20. CpaBHHTEIbHBIN aHANINU3 METOJUKH JI0KA3aTeNbCTBA CBOMCTB MOJ00MS MO JAEHCTBYIO-
UM Y4eOHUKAM.

21. IlpumeHeHHe ammapara MaTeMaTHYECKOro aHajaM3a K HAXOXJIEHUI0 00BEMOB MHOIO-
IPaHHUKOB U TeJl BpallleHusl.

22. Tlpobnema mpeeMCTBEHHOCTH OOyYeHHUS MaTeMaTUKe NMpH Mepexoie M3 HadyaabHOMH

HIKOJIBI B 5 Ki1acc (Ipu nepexoze u3 6 kiacca B 7 Kiacce).

23. Pazpabotka 3aaHuii Mo MaTeMaTHKe, HAPABJIEHHBIX HAa 00y4YeHUe MIKOJIbHUKOB MOJIE-
JUPOBAHUIO (17151 KOHKPETHOTO KJlacca).

24. Tlpuemsl u cpecTBa HOpMUPOBAHUS TO3HABATEIILHOTO HHTEPECca Ha IPUMEpe KOHKPET-
HOH TEMBI.

25. 3amaHusi HA pa3BUTHE MPOCTPAHCTBEHHOTO BOOOpaKEHUS MPH 00yUEeHHH MaTeMaTHKe
y4dammxcs 5-6 Ki1accos.

26. 3anaHus Ha pa3BUTHE KPUTUYECKOTO MBIIUIEHUS IPU 00yYEeHUH MaTeMaTHKe yJaluxcs
7-9 xmaccos.

27. JIMarHOCTHKA JOCTH)KEHUH yJalMMHUCS METAlPEIMETHBIX Pe3yJIbTaTOB U 00yUYeHUN
MaTeMaTHKe Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHMs.

28. Hcnonp3oBaHWE aJallTUBHBIX TECTOB MPH 00yYEHHH MaTeMaTHKE.

CobOecenoBanne

Tema 2. Llean u MeToabI 00y4eHUs1 MaTeMATHKE
Bomnpocsr mist o6cyxnenus:
1. Cdopmynupyiite onpenenenue MeToa 00y4eHus
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2. IlpencraBbTe pa3nuyuHbIe KiacCH(DHUKAIIMA METOIO0B O0YUCHHUS: TI0 XapaKTepy MO3HaBa-
TEJIBHOM JIEATEIIbHOCTH; 10 KOMIIOHEHTaM JICATEIBHOCTH; 110 AUIAKTHYECKUM ENSIM; 110 CIOCO-
0aM M3JI0KEeHHS YIeOHOT0 MaTepraa; 1o MCTOYHUKAM Tiepenadn 3Hauuid. [[puBennuTe mpuMepsl.

3. IlpencraBbTe cxeMy KiacCH(pUKAIUN METOI0B

4. TlpuBenuTe MpUMEPHI UCIIOJIB30BAHMS B ITpoIiecce 00yUeHHU MaTEeMaTHKE

- H(OPMAIIMOHHO-PA3BUBAIOIINX METOJIOB;

- IPOOJIEMHO-TIOMCKOBBIX METO/IOB;

- pENPOAYKTUBHBIX METOOB;

- UCCIIEIOBATEIILCKUX METOIOB

Tema 15. Metoauka 00yueHusi pellleHHIO CIO’KETHBIX 3271a4 B OCHOBHOM IIIKOJI€
Bomnpocs! a1t 06cyxaeHus:

1. Cdopmynupyiite onpeneneHne NOHATUS «3aaada». Buael 3agay. Drtansl pemeHus 3a-
Jad.

2. IlosicHuTe BbICKa3bIBaHUE «00yUeHHE MAaTEMAaTUKE Yepe3 3a1aum».

3. Omnummre oOmMe METOIBI pEIIeHUs 3a1ad: a) aHAIUTHUKO-CHHTETUYECKU; 0) MeTox
CBEJICHUS; B) MOJICJINPOBAHUE.

4. Onuiure 4acTHbIE METO/Ibl PEIIECHHUS 3a/1a4.

5.  Cdopmynupyiite o0111e COBETHI yUUTENs YUEHUKY IPU PELICHUH 3a/1a4.

6. OnumuTte BO3MOXXHBIE CITOCOOBI OpraHu3aluyd OOydYeHHs PEIICHUI0 MaTeMaTHUECKUX
3a7au: a) GpoHTaNIBHOE; 0) MHAMBUYATbHOE PEIICHUE 33/1a4; B) 3aKJIIOYUTEIbHBIIN 3Tall B pelle-
HUU 3a7ay.

Tema Ne 11. JIuHus TOXK/AECTBEHHBIX NIPe0OpPa30BaAHUIA.
Bomnpocs! 11 00cyxaeHus:
Urto Ha3BIBAIOT MAaTEMAaTHYECKUM BhIpaKeHHEM. [IpuBeanTe mpumepsl.
Kakune npeoOpa3oBaHus Ha3bIBAIOT TOXKJIECTBEHHBIMU? [IpHrBeIuTe MpUMEpHI.
Onumure MecTo TOXAECTBEHHBIX TPE0O0pPa30BaHU B HIKOJBHOM KYpCE MATEMATUKH.
Ha3zoBuTe 1 onuimTe OCHOBHBIE TUIIBI TPEOOPA30BAHUI U ITAIBI UX U3YUYECHUS.

5. ChopmynupyiTe METOUYECKHE OCOOCHHOCTU pabOThI YUUTEINS IO OOYUESHHIO YUAIUXCS

TOKJECTBEHHBIM NPEOOPA30BaAHUSM.

NS

Tema Ne 11. YpaBHeHHsI M HEPABEHCTBA B Kypce MaTeMATHKH OCHOBHOM IIKOJIBI
Bormpocs! 11t 06cyxaeHus:

1. Onummre copepkaHue, posib JMHUN YPAaBHEHUH U HEPABEHCTB B Kypce MaTeMaTHKU.

2. Ha3zoBuTE OCHOBHBIC TIOHSATHS TEMBI « Y DaBHEHUS H HEPABEHCTBAY.

3. Chopmynupyiite MeToguuecKue 0COOEHHOCTH W3yYEHUs] MaTepralia JIMHUN ypaBHEHHUH
Y HEPaBEHCTB B OCHOBHOM ILIKOJIE.

4. Tlpemnnoxxute cxemy oOy4eHus perIeHuIo ApoOHO-PallMOHATbHBIX HEPABEHCTB.

5. Onummre MeToAuYecKHe OCOOEHHOCTH OOYYEHHs pELICHUIO 3aJad Ha COCTaBJICHUE
YPaBHEHUI U HEPABEHCTB.

Tema Ne 34. BeiuuMHBI B IKOJIbHOM Kypce CTepeoMeTpHHU

Bonpocs! 1i1st 06cyxaeHus:

1. Tlepeuncnute BeIMYUHBI, U3ydaeMble B IIKOJIBHOM Kypce MaTeMaTHKH.

2. HazoBurte criocoOb! m3mepeHwust BeanuuH. [IpuBenure mpuMepsl.

3. Chopmynupyiite Meronuyeckue OCOOCHHOCTH (POPMHUPOBAHUS MOHATUH «ILIOLIA/bY,
«00BeM» TI0 PA3IUIHBIM IKOJIBHBIM YYCOHHKAM.

4. TlokakuTe BO3MOKHOCTH MCIIOJIb30BaHMS aHAJIOTMU MPH BBEACHUU MOHATUH OCHOBHBIX
BEJIMYMH U UX CBOMCTB.

5. Komrekc 3aau Ha popMHUpOBaHUE MOHITUH: IJIOLIA/(b TOBEPXHOCTH, OOBEM.
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BOHpOCLI K 3a49€Ty

6 cemecTtp
1. Maremarnka Kak HayKa ¥ KaK MpeaMeT. AKTyalbHbIC IPOOJIEMbl METOAMKH IIPEIoaBa-

HUSI MATEMATHKH.

2. IlpeameTr MeTOMMKY TIpenoiaBaHusl MareMaTuku. B3aumocssass MIIM u apyrux ooua-
CTel 3HAHUA.

3. llenu oOyueHus MaTeMaTHKe B 00IIe00pa30BaTEIbHOM 1IKOJIe. AHAIN3 MIKOJIBHBIX MPO-
rpaMM o Marematuke. [Ipobiema mpeeMCTBEHHOCTH B 00y4YEeHUN MaTeMaTHKeE.

4. Metoasl o0yuenust maremaruke. Kimaccudukanus MeTo0B.

5. Pounb 3a71a4 B 00yueHun marematuke. Kiiaccudukanum MmaTeMaTnyeckux 3ajad. ooyde-
HUE y4Jaluxcsi OOIIMM METOIaM PeIIeHHs MaTeMaTHUECKUX 3a/1ad. CHCTEeMaTH3allus 3a/1a4 B 00y-
YEHHH MaTEMaTHKE.

6. ®opMBI 1 METOJIBI OIICHKH M KOHTPOJIS 3HAHUH M0 MaTeMaTuke. TecToBbie (OpMBI KOH-
Tponsi. TpeboBaHUM, MPEABSBIIIEMBIC K OIIEHKE 3HAHUW U YMEHUIW yUJalIuXCs 110 MaTEMaTHKE.

7. OcobOeHHOCTH 00Y4YEHHUS YHCIOBBIM MHOKECTBAM B Kypce MaTeMaTHKHU 5-6 KJIaccoB.

8. Oco0eHHOCTH M3YYEHHUS HATJIATHONW T€OMETPHHU B 5-6 Kilaccax.

9. TpeboBaHus K OpraHU3alMKA BHEYPOUHOU JEATEILHOCTH 110 MaTeMaTUKE U UX peaun3a-
1us (Ha mpuMepe KOHKPETHOM TEMBI).

10. ®dyHkuMOHANBHAS MaTEeMAaTUYECKasi TPAMOTHOCTh U METO/IMKa ee (POPMUPOBAHHUS.

8 cemectp
1. Meroanka u3ydeHus ACHUCTBUTEIHHBIX YMCEN B Kypce alreOphl M Hadall aHaJIA3a.

2. ToxnecTBeHHBIE TIPeoOpa30BaHUsI TPAHCIECHICHTHBIX BBIPAXKEHHH B Kypce aireOpbl
CpEeIHEN MIKOJIBI.

3. OcHOBHBIE BH/Ibl ypaBHEHHH 1 HEPABEHCTB U METOIMYECKHE OCOOCHHOCTH X U3yUCHMS:
NoKa3aTesbHbIC YPAaBHEHHUS U HEPABEHCTBA, JIorapu(pMuiyeckre ypaBHEHUS! U HEPaBEHCTBA, TPU-
TOHOMETPUYECKHE YPAaBHEHUS U HEPAaBEHCTBA, IPOOHO-pallMOHATIbHbIE YPABHEHUS U HEPABEHCTBA,
MPpaLMOHAJIbHBIE YPABHEHUS U HEPABEHCTBA, YPAaBHEHUS U HEPABEHCTBA, COAEPKAIINE IEPEMEH-
HYIO T10/] 3HAKOM a0COJIFOTHOM BEJIMUMHBI.

4. Metonuka nzydenus TeMol «IIpon3BogHas v ee IpUII0KEHUSD.

5. Metoauka uzydenus TeMsl «IHTerpan u ero NpuiioKeHUusD.

6. TeopeTrueckue OCHOBBI TOCTPOSHHS MIIKOJIFHOTO Kypca CTEPEOMETPHH.

7. TlapanienbHOCTh U MEPIEHAUKYISIPHOCTh MPSIMBIX U IIOCKOCTEN B mpocTpaHcTBe. Me-
TOJIMKA U3YUYEHHS TEMBI.

8. Meronuka U3yyeHHst KOOPAUHAT B IIKOJILHOM KypCe CTEPEOMETPHH.

9. Meronuka u3yuyeHus (GUTyp B Kypce T'eOMETpuH (NapajiesiorpaMM, TPEYTroJlbHHUK,
OKPYXHOCTb, Tpamnemus, Npu3Ma, nupaMua, HAIHHIP, KOHYC, map).

10. Metoanka oOydeHHsI TOCTPOSHHUIO CEYCHUH.

11. BennyuHbI B HIKOJILHOM KYpPCE CTEPEOMETPHH.

12. KoopnHaTHBII U BEKTOPHBIN METOJIBI B KypCe CTEPEOMETPHH.

13. Meroauka o0yueHHsI FeOMETPHUUECKUM MPEoOpa30BaHUSIM B IPOCTPAHCTBE.

14. DnemeHTH KOMOMHATOPUKHU B Kypce MaTeMaTUKHU OCHOBHOM M cpefHei 1mKkoibl. Meto-
JuKa 00y4eHusI.

15. Meroauka oOyueHHs 371eMEHTaM TEOPUU MHOXKECTB U 3JIEMEHTaM TEOPHH IpadoB.

16. DnemenTsl ctaTucTUKH B 7-9 1 10-11-x kmaccax. Metoauka u3ydeHusl.
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17. Metonuka o0ydeHHsl dJIEMEHTaM TEOPUU BEPOSTHOCTEH B IIKOJIE HA Pa3HBIX CTYMNEHIX
00y4eHusl.

Bomnpocekl Kk 3xk3aMeny

TeopeTnyeckas 4acThb
1. MGTOI[I/IKa N3YUCHUA YUCIIOBBIX CUCTCM B IKOJIBHOM KYpPCC MAaTCMATHUKHU. HaTypaJIBHbIe

yrciaa. OOBIKHOBEHHBIE U JeCATHYHBIC Ipoou. [lonoxuTenbHble 1 OTpHLIATENIbHBIEC Yncia. Jleii-
CTBUTENBHBIE yucaa. MoayJib yncia.

2. Meronuka U3y4eHUs TOXKJECTB U TOXKIECTBEHHBIX IPeoOpa3oBaHU B OCHOBHOM HIKOJIE.

3. Meronuka n3y4yeHus: ypaBHEHUH M HEPABEHCTB B Kypce MaTeMaTHKU OCHOBHOM IIKOJIBI.
[TpeoOpa3oBaHus ypaBHEHUH U HEPABEHCTB.

4. OOyudeHue peleHHI0 alreOpanyeckix CIO’KETHBIX 3a7ay Ha COCTABJICHUE YPaBHEHUH U
UX CHUCTEM.

5. ®ynknus. Paznuynbie TpakToBKH MOHATHA QyHKIMA. DyHKIIMOHAIBHAS IPOTIEICBTHKA.
Metoauka BBeJCHHUS TOHATHUS (PYHKIIHS.

6. Meronuka u3ydeHHs JIEMEHTAPHBIX (DYHKIMI: JTUHEWHOW, KBaApaTHUYHOW, OOpaTHOMN
IPONOPLHUOHATIBHOCTH, APOOHO-PALMOHATBHOM.

7. Meronuka uzyuenus temsl «IlocnenoBaTeaIbHOCTH U IPOTPECCUIN.

8. BennuuHbI B Kypce MaTeMaTUKH OCHOBHOM IIKOJIbI

9. Jlornueckoe CTpoeHHE IIKOJIBHOTO Kypca IUIaHUMETpuu. Llenn u3yueHus: reoMeTpui.
CucreMsl akcuoM, IpeagaraéMble B pa3jinyHbIX yueOHUKax 1o reomerpuu. [IponeaeBTrka usy-
YEHUS] CHCTEMaTUYECKOI0 Kypca F€OMETPHH.

10. DneMeHTH TPUTOHOMETPUH B KypCce T€OMETPHUH OCHOBHOW IIKOJIBI.

11. Meronuka uzyuyeHus: GUIyp B Kypce TreoMeTpuu (Mapajjiesnorpamm, TPEyroJibHUK,
OKPY’>KHOCTb, Tparewnus).

12. T'eomerpuueckue mpeodpa3zoBaHus Ha MIIOCKOCTU. MeToiKa 00y4eHusl.

13. Meroauka oOyueHHs pelICHUIO TeOMETPUUECKUX 3a/1ay.

14. BekTopsl U MX KOOPJIMHATHI B Kypce INIAaHUMETPHH.

le/IMepr MNPAKTUHIECCKHUX 3aJaHMH K IK3aMeHAIlMOHHBIM OHMJIeTaM

«Kak MoXer pacronaraTbcsi OTHOCH- [Moctpoiite rpadvKy GYHKIUM ¥ ONHUIIIATE
TenbHO ocu Ox TpadMK KBAAPATHYHOW (QYHK- | METOIUKY IIOCTPOEHMS:
2
Y =ax“” +bx+C B 3aBucumocTu or 3Ha- y =+/—X

YeHW NTUCKPUMUHAHTA U 3HaUYeHUN KOdpu-
eHTa a?»

BrinosinuTe 3amaHue, ONpenesuTe MeCTO
3aJaHUid TaKOTO BHJA B Kypce€ MaTE€MaTHKH
CpeaHEN IKOJIBI.

Pemnre cucremy ypaBHEHMH rpadude- Bepno 5n, yTo ecnu a < 2, TO a’<4?
CKHUM M aHaJIUTHICCKHMH CIIOCO0aMH: Kakue cBolCTBa HEpPaBEHCTB MCIIOIb30-
X+Yy=5, BaJI TIPH BBITTOJIHEHUH 33 JaHUS?

Xy =4.
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OnumuTe MEeTOaUKY pabOThI HAJ 3a/1a-
HUEM.

«HaiiguTe yacTHOE OT JI€JI€HUs HaUMEHb-
niero oduiero kparHoro yucen 12600 u 8820
Ha X HAaUOOIBIINI OO IEITUTEIDY.

Onuimre METOAMKY BBIMOJIHCHHS 3ajia-
HUSL

Pemre 3amauy:

«Jlokaxkute, 4TO TUArOHAIU MPSIMOYTOJIb-
HUKa PaBHBI».

OxapakTepu3yiTe 3a1a4y B COOTBETCTBHUU
C U3BECTHBIMH KJIACCU(PUKALIUSIMHU.

Jlokaxxute METoJaMu CUHTE3a U BOCXOJs-
LIEro aHanu3a HepaBeHcTBO Komu:
a+b

>+ab,mpu a>0, b>0.

[Ipennoxute cucTteMy BOIPOCOB, OTBETHI
Ha KOTOpbIC MPUBOAAT K PEIICHUIO 3a/auM:
«Crnecapp JOKEH OBbUT M3TOTOBUTH IO TUIAHY
OIpeIelIEHHOE KOJIMYECTBO BTYJIOK IIPU HOpMeE
19 mtyk B 1eHb. Ho OH M3roTOBIIS B IEHB Ha

7 BTYJIOK 0OJIbIlIe, TO3TOMY 3a 3 JTHS 10 CpOKa
n3rotoBuia 20 BTysnOK cBepX IuiaHa. CKOJBKO
BTYJIOK CJIeJIall ciecapb?»

IIpumepHbIe TEMBbI KYPCOBBIX padoT

1. MeTtoauueckrie 0COOEHHOCTU U3YYEeHUS TeMbl « OKPYKHOCTDY.

2. ®opMUPOBAHUE JIOTMUECKOHN KYJIBTYpbI ydaluxcs 5-6 KJ1acCoB Ha ypoOKax MaTeMaTHKU.

3. Ponb ananoruu B mporuecce 00yueHus: MaTeMaTHUKH.

4. Pa3zButue npoCTpaHCTBEHHOIO BOOOPaXEHUS y4yalllMXCsi OCHOBHOM ILKOJBI B Ipoliecce
00y4YeHHsI TEOMETPHH.

5. HexoTopsle mpreMbl 00yUYeHHs yJallluXcsl BBIITOJIHEHNIO T€OMETPUUECKUX TTOCTPOEHUH.

6. Opranuzaiusi CaMOCTOSITEIbHON pabOThl yUalIMXCsl Ha ypoKax anreopsl B 7-9 kiaccax.

7. O0y4deHue yqaumxcs OCHOBHOM IIKOJIbI IPUMEHEHUIO YaCTHBIX METO/I0B PELICHUS Te€0-
METPUUYECKUX 3a/a4.

8. Ponb HOBBIX T B opranuzanuu nmo3HaBaTeIbHOM IEATETLHOCTH yUaluXcsi 5-6 KIaccos.

9. Ponb HOBBIX UT B opranusainuu mo3HaBaTebHOW JAESITENIBHOCTU yYallluXCsd OCHOBHOM
LIKOJIBI.

10. Ponp HOBBIX UT B Opranusamnuu TBOpUYECKON ACATEIBHOCTH yYaluxcs 5-6 K1accos.

11. TIpenen u HenpeprIBHOCTH. OCHOBHBIE BOIPOCHI METOANKHU N3YUEHHUS TaHHBIX TOHITHH.

12. Peanu3zanusi MeXIpPEAMETHBIX CBSI3€H MpH M3ydeHUH TeMbl «KoopanHaThD).

13. KoopauHaTHBIN U BEKTOPHBII METO/IbI PEIICHNUs 331a4 B IIKOJBHOM Kypce T€OMETpHUH.

14. Ponb 0000IIeHNS U CUCTeMAaTU3alluK 3HAHUN TIPU U3YYCHUU CTeeHHON GyHKImu. Op-
raHu3alus ypoKoB 0000IEHHs U CUCTEMaTH3alllu.

15. IlpumeHeHHe HHTETpaAJIa IPU PELLIEHUU T€OMETPHUECKUX U (PU3MUECKUX 3a/1a4 B IIKOJIb-
HOM KypCe MaTeMaTHKH.

16. ®opmupoBaHue U pa3BUTHE (YHKIIMOHATBHOW TPAMOTHOCTH TPU M3YYCHUU T'€OMET-
pHH.

IIpumepnsie Tembl BKP

1. ®opMupoBaHUE HABBIKOB CAMOCTOSTEIbHONW PaOOTHI y yYaIIUXCs PH U3ydeHUU (HyHK-
Ui B Kypce anreOpsl CpeiHed IKOIBI

2. PazBuTHe TBOPUECKOIO MOTEHIMAIA MIIAIIUX IMOJIPOCTKOB CPEJACTBAMU BHEKJIACCHOM pa-
0OTEI IT0 MAaTEMATHKE
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3. Ponb pa3nuyHbIX cIOCOOOB pelIeHUs] anredpandeckux 3a7ad B JOCTHKEHUH MPOYHBIX
3HAHWUM y4dalluxcs B AEBATHIIETHEN LIKOJIE

4. JIabopatopuble pabOoThI 10 MaTEMAaTUKE KaK CPEJICTBO OPraHU3alUU UCCIIE0BATEIBCKON
JIeATETbHOCTH YUAIIUXCsI OCHOBHOM IIKOJIBI

5. ®opMupOBaHUE JIOTUUECKON KYJIbTYPhl YUaIUXCS CTApPIIMX KJIACCOB B IIPOLIECCE pellIe-
HUS JJOTUYECKUX 33]1a4

6. Ponb paznuuHbIX ciocoOOB pelieHus 3aa4 B MOBBIIIEHUN KaueCTBa 3HAHUHM ydaluxcs
10 TEOMETPUH (HA IPUMEPE U3YUEHUS] CTEPEOMETPHH )

7. Hectangaptubie 3ajjaun 1o anreOpe Kak CpecTBO pa3BUTHsI O3HABATENbHON aKTHBHO-
CTH yJamuxcst 7-9-X KJ1accos

8. ®opMupOBaHUE HCCIAEAOBATEIBCKUX HABBIKOB y4YalllMXCS MPU MCIOJb30BaHUU METOJA
IIPOEKTOB BO BHEKJIACCHOM paboTe Mo MaTeMaTHKe

7 IEPEYEHb HHO®OPMAIIMOHHBIX TEXHOJIOT U, UCITOJIb3YEMBIX
B NPOIECCE OBYYEHUA

HNudopManoHHbIe TEXHOJIOTHH — 00yUYEHUE B 3JIEKTPOHHON 00pa3oBaTeIbHOM cpelie ¢ 1ie-
JIbIO pacIIMPEHUs JOCTyNa K 00pa30BaTeIbHbIM pecypcaM, yBEIMUEHUS] KOHTAKTHOTO B3aUMO/IEii-
CTBHsl C IIperojiaBaTesieM, OCTPOSHU MHIMBUIYAIbHBIX TPACKTOPHH MOATOTOBKU, OOBEKTHB-
HOTO KOHTPOJII U MOHUTOPHHIA 3HAHUW CTYZEHTOB.

B o6pazoBaTenbHOM Ipolecce Mo JUCHMIIMHE UCIOIb3YIOTCS ClleAyIolre HH(popMaoH-
HBIE TEXHOJIOTHH, SBIISIOMIMECS KOMIIOHEHTaMHU DJIEKTPOHHOW WH(POPMAIIMOHHO-00pa30BaTeIb-
Hol cpennl BITIY:

e Odunmanpusiii caiit BI'TIY;

e KopnopatusHas ceTh M KOpHopaTHUBHas 3J1eKTpoHHas nouta BI'TIY;

e Cucrema snektporHoro ooyuenust ®I'bOY BO «bI'TIY »;

e (Cucrema TeCTUpPOBaHUs Ha OCHOBE enHOro noprana «MHTepHeT-TecTupoBaHus B chepe

o0Opa3oBaHuss WWW.I-exam.ruy;

e Cucrema «AHTHIITarnaT.BY3»;

e DJIeKTpOHHbIE OMOINOTEUHbIE CUCTEMBI;

e MynbTUMENNIHHOE CONPOBOKIECHUE JIEKIIUN U TIPAKTUYECKUX 3aHATUMH;

e TpeHaxepsl, BUPTyalIbHbIE CPEBI.

8 OCOBEHHOCTH U3YYEHUA JUCHUIVIMHBI UHBAJIMJIAMHU WINIAMMHU C
OI'PAHUYEHHBIMHA BO3MOKHOCTSAMMU 310POBbs

HpI/I O6yquI/II/I JI ¢ OTpaHUYCHHBIMU BO3MOXXHOCTAMHU 310POBBA IMPUMCHAKOTCA aaarl-
TUBHBIE 00pa30BaTeIbHbIE TEXHOJIOIMH B COOTBETCTBUU C YCIOBUSAMHM, H3JI0)KEHHBIMU B pa3jien
«OCcoOeHHOCTH OpraHu3aluu 00pa30BaTENbHOIO Mpoliecca MO 00pa30BaTEIbHBIM IIPOrpaMMamM
JUIS. UHBAJIMJIOB U JIUL C OTPAaHUMYEHHBIMH BO3MOXKHOCTSMU 3/I0pOBBs» OCHOBHOW 00pa3zoBaTeib-
HOM IporpaMMsl (MCTIONIb30BaHUE CHEIMATbHBIX Y4EOHbBIX TOCOOMM M JTUAAKTUUECKUX MaTepua-
JIOB, CHEIMATIBHBIX TEXHUYECKHX CPEICTB 00YUYEHHs KOJUIEKTUBHOTO ¥ UHIMBUIYAIBHOTO TOJb-
30BaHUS, TIPEIOCTABICHUE YCIYT aCCUCTEHTAa (IOMOIIHMKA), OKA3bIBAIOIIEr0 00yJarONIMCs He-
00X0AMMYIO TEXHUYECKYIO TOMOIIb U T.I.) C Y4ETOM HMHIUBUAYATbHBIX 0COOEHHOCTEH 00yyaro-
IAXCSL.

9 CITUCOK JIMTEPATYPbBI U UTHOPOPMAILIMOHHBIX PECYPCOB
9.1 JIuteparypa

OcHoBHAA:


http://www.i-exam.ru/
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1. Manunrep, B. A. MeTtoauka o0yueHus: MaTeMaTHKe. [IpakKTUKYM 110 PEIICHUIO 3314 © y4eOHOoe
mocooue i cpeaHero npodeccuonaabHoro oopasosanus / B. A. Jlanunrep. — 2-¢ u3., UCIpP. U JOI. —
Mocksa : U3narensctBo FOpaiit, 2023. — 271 ¢. — (IIpodeccuonansHoe odpazoBanue). — ISBN 978-5-
534-00695-7. — Tekct : »aaektpoHHbli // OOpa3oBatenbHas minardgopma HOpaiit [caiit]. —
URL: https://urait.ru/bcode/513440 .

2. Hanunrep, B. A. Meroaunka oOy4yeHus: MaTeMaTuke. TpaJuIIMOHHBIC CFOKETHO-TEKCTO-
BBIE 33/1auM : yueOHOe rmocobue mjisi cpeaHero npodeccuoHanbHoro oopazosanus / B. A. Jlanun-
rep. — 2-e u3., uctp. u gon. — Mocksa : U3narensctBo FOpaiit, 2023. — 174 c. — (IIpodec-
cuoHanbHOE oOpazoBanue). — ISBN 978-5-534-04664-9. — Tekcrt : anekrponnsiii // O6pa3oBa-
tenbHas matgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/515165 .

3. Hamuurep, B. A. Meroanka o0y4uenust Mmatemartuke. OOy4eHHEe ydamuxcs J0Ka3aTelb-

CTBY TeopeM : ydeOHoe mocobue mis By3oB/ B. A. lanunarep. — 2-e¢ u3d., UCIp. U JOI. —
Mocksa : M3garensctBo IOpaiit, 2023. — 338 c. — (Bricuiee o6pazoBanue). — ISBN 978-5-
534-05736-2. — Tekcr : anekrponusiit // OOpazoBarenbHas muatdopma FOpailt [caiit]. —

URL: https://urait.ru/bcode/515381 .
4. Nanuurep, B. A. Mertonuka o0y4yenust maremaruke. M3ydenue npodeit u neiicTBuil Haj

HUMHU : y4eOHOe TTocoOme T CpeaHero mpodeccHoHaIbHOro oopaszosanus / B. A. Jlanuarep. —
2-e w31, uctp. u non. — Mocksa : U3narensctBo FOpaiit, 2023. — 194 ¢. — (IIpodeccrnonais-
Hoe oOpazoBanue). — ISBN 978-5-9916-8967-0. — Texkct : anexkTponHbIi / OOpa3zoBarenbHas
wiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/513272 .

5. Meronuka o6yuenus matematuke. [Ipaktukym : yaeGHoe mocodue [yt By3oB / B. B. Op-

noB [u ap.]; nmox penakuued B. B. Opnosa, B. . CHerypoBoil. — MockBa : M3gaTenbcTBoO
FOpaiir, 2023. — 379 c. — (Bricuiee o6paszoBanue). — ISBN 978-5-534-08769-7. — Tekcr :
ANEKTPOHHBIN /l OobpazoBatenbHast mwiardopma Opaiit [caiiT]. —

URL.: https://urait.ru/bcode/511719 .
6. TemepOekoBa, A.A. MeToauKka nMpenoiaBaHus MaTEMaTHKY : y4e0. IocoOue JIs CTY/I.
By30B / A. A. Temepbekona. - M. : Biamoc, 2003. - 174 c. (30 2x3.)

JdomosHuTeIbHAS:
1. Jlenumena, JI.O. Teopus u MeTonuka o0yueHUs: MaTeMaTHUKe B IIKOJIE: yueOHOe mocooue

/ J1.O. dennmesa, A.E. 3axapoBa, M.H. Kowaruna u ap.; nox o6mi. pen. JI.O. JlenumieBoii. — M.:
BMHOM. Jlab6oparopus 3nanwmii, 2011. — 247 c.

2. Tloifa, JI. Maremaruueckoe oTKpbITHE. Perienue 3a1a4: OCHOBHBIE TIOHATHS, U3y4YEHHUE
u niperiogaBanue [Tekcr] / [1. Tlo#a ; mep. ¢ anrn. B. C. bepmana. - 2-e u3sn., crep. - M. : Hayka,
1976. — 448 c.

3. Capannes, I'. I.  OOydeHne MaTeMaTHYECKUM JIOKA3aTEIILCTBAM U OIIPOBEPKCHUSIM B
mikone [Tekcr] / I'. U. Capanres. - M. : Bmamoc, 2005. - 181 c.

4. Capanues, I'. U. VYnpaxsenus B o0yuenus matemaruke [Text] / I'. Y. Capanues . - M.
: [IpocBemenue, 1995. - 240 c.

5. Temepbekosa, A.A. Meronuka o0yueHus mareMaTtke: YueOHoe nocobue / A.A. Te-
mepbOekoBa, 1.B. Uyrynoga, ['.A. baiironakosa. — CI16.: U3narensctBo «Jlanby, 2015. — 512 c.

9.2 ba3bl JaHHBIX U HH(POPMALMOHHO-CIIPABOYHbIE CHCTEMBI

1. Tlopran Hay4yHOM JIEKTPOHHOM OUOIMOTEKH. - Pexxum mocrtyma:
http://elibrary.ru/defaultx.asp
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http://elibrary.ru/defaultx.asp
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2.  OTkpbITHII KOUTEIK. MaTemaruka - Pexxum qoctyma: https://mathematics.ru/.

3.  Marematuueckue 3TI0/bI. - PexxuMm goctyna: http://www.etudes.ru/.

4. ®denepanbHBIN nopTan «Poccuiickoe oOpa3zoBaHHE» -Pexxum  pocryna:
http://www.edu.ru.

5. Caiit ®enepaibHON CITY»KOBI IO HA30pPY B cepe 0O0pa3oBaHUsl U HAYKH. - Pexxum j0-
cryna: http://www.obrnadzor.gov.ru/ru.

6. Caiit Munucrepcrsa npocsemnicaust P®. - Pexxum pocryna: https://edu.gov.ru.

7. Caiir MIJHMO. — Pexum nocryna: https://www.mccme.ru

8. Caiit ®UIIN. — Pexxum moctyma Www.fipi.ru

9.3 D/1eKTPOHHO-0MOTHOTEYHBIE PeCYPChI

1. DBBC «lOpaiit». - Pexxum gocryma: https://urait.ru
2. Tommpen (0630p CMU). - Pexxum noctyna: https://polpred.com/news

10 MATEPHAJIBHO-TEXHUYECKAS BA3A

Jlnst mpoBeneHUs 3aHATHH JIEKIIMOHHOTO W CEMUHAPCKOTO THUIA, TPYMNIOBBIX U
WHJIUBUIyaIbHBIX KOHCYJbTAllUM, TEKYLUIErO0 KOHTPOJS M MPOMEXKYTOYHOM aTTecTaluu
UCIIOJIL3YIOTCS ayIUTOPHUH, OCHAIEHHBIC YIEOHOUM MEOEIbIO, 8y IUTOPHOH JOCKOH, KOMITBIOTEPOM
C YCTaHOBJICHHBIM JIMIIEH3UOHHBIM CHEIHATIN3UPOBAHHBIM MPOTPAaMMHBIM O0OecredeHueM, ¢
BBIXOJIOM B 3JIEKTPOHHO-OMOJIMOTEUHYI0 CHUCTEMY U AIIEKTPOHHYIO HH(POPMAIIMOHHO-
oOpazoBatenbuyto cpeay bITIY, MynbTUMETUHHBIMH TPOEKTOPAMH, SKCIO3ULIHOHHBIMU
dKpaHaMH, y9eOHO-HATJISTHBIMUA TOCOOMSIMH (MYyJIbTUMEINIHBIC TIPE3CHTAINH ).

CaMocTosiTenbHast paboTa CTYJIEHTOB OpraHU3yeTcs B ayJUTOPHUSIX OCHAIICHHBIX KOMIIb-
IOTEPHON TEXHUKOM C BBIXOJIOM B 3JIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTeIbHYIO Cpey By3a,
B CIIEIUATM3UPOBAHHBIX JJA0OPATOPUSIX MO JUCIHUILIMHE, a TAKXKE B 3a1aX JOCTYyMa B JIOKAJIbHYIO
cetb BI'TTY.

JIMIIeH3MOHHOE TIPOrpaMMHOE OOeCTeYeHHe: OINepallMOHHbIe CUCTeMBbI cemeiicTBa Mi-
crosoft@WINEDUperDVC AllLng Upgrade/SoftwareAssurancePack Academic OLV 1License
LevelE Platform 1Year; Microsoft®OfficeProPlusEducation AllLng License/SoftwareAssurance-
Pack Academic OLV 1License LevelE Platform 1Year; Dr.Web Security Suite; Java Runtime En-
vironment; Calculate Linux.

Pa3paborunku:
Kamnabuna E.B., kanaunat negarornaeckux Hayk, TOIEHT
[Mymkuna O.H., kanauaaT negaroru4eckux Hayk, JTOIEHT
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11 IMCT UBSMEHEHHUH U JOITOJTHEHUM
YrBepxaenue usmenenuid u gonoqaHenuii B PII/I nas peamuzanuu B 2024/2025 yu. r.

PIIJI o6cyxneHa u omobpena st peanusamnuu B 2024/2025 y4. . Ha 3aceaHuu Kadeapbl
¢u3nveckoro u MmareMaTiHueckoro oopasosanus (mporokoa Ne 9 ot «24» wmast 2024 1.).

YrBepxaenue nusmenenuid u gonoqHenuii B PII/I nas peamuzanuu B 2025/2026 yu. r.

PIIJI o6cyxneHa u omobpena mist peanusanuu B 2025/2026 yu. T. Ha 3acejaHud Kadeapbl
¢u3nueckoro u MmareMaTuueckoro oopasosanus (mporokoa Ne 9 ot «21» wmast 2025 r.).
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MNPUJIOKEHUE
Cxema MeToau4ecKoii 00padOTKU TeMbl

MecTo TeMBI U €€ 3HaUEHUE.

Lenu u3y4eHus TEMBI.

Cucrtema NOHATUIL: a) ONOPHBIE MOHATHSA, 0) HOBBIE TOHSTHS.

Metoauka n3y4eHus: HOBBIX MOHATUN (Ha pUMepe KaKoro-HuOYAb OHOTO).

TeopeMsl, U3yyaemble B JaHHOM TeMe M METOJMKa UX U3Y4YeHHUs (Ha IpuMepe OHOH Teo-
peMBI).

Cucrema 3agau. x ocobennoctu. Meroauka paboTs! Hax 3agadamu. Kinaccudukanms.
Hcropudeckuil MaTepuall, UCIOJIb3yEMBbIM HAa ypOKaxX MPU U3YYEHUU JAHHOU TEMBI.
Cucrtema ypoKOB 110 JaHHOM Teme: 1) TUIIBI U BU/bI YPOKOB, 2) IOYpOUYHOE INIAHUPOBAHNE
TEMBI.

Oco0eHHOCTH U3yUeHHsI TEMBbI B YCIIOBHUSX YPOBHEBOH U podmiibHON quddepeHnnaum.
Hcronp30BaHne HOBBIX MEAATOTHUECKUX U HH(POPMAITMOHHBIX TEXHOJIIOTUH MPU U3YYCHUU
TEMBI.



