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1. Mecto pucyuninHsbl B cTpyktype OITIOII

IMuctynuaa 51.0.07.05 Metoavka o0yueHust MaTeMaTHKe OTHOCUTCS K 00s13aTe/IbHOM YacTH
oOpa3zoBare/ibHO MTPOTPaMMBbI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

KOMNOHeHMbl (8 mom
yucne ¢
uCnoab308aHuUeM
UH(pOpMAayuoHHO-
KOMMYHUKAYUOHHBbIX
mexHosozuli)

odudakmuuecKue u
MemoouyecKue 0CHOBbI
pazpabomku u peaauzayuu
OCHOBHbIX U OONOAHUME/bHbIX
0bpazoeamebHbIX NPOPAMM;
cneyuguky ucnoab308aHust
UKT 8 nedazozuyeckoti
desime/nibHOCMU.

HOIIK-2.2: Ymeem
paspabambieamb omoesbHble
KOMNOHEeHMbl OCHOBHbBIX U
00NoMHUMeNbHbIX
06pazoeameibHbIX NPO2PAMM
(yeau, naaHupyembie
pe3ynbmamnl, co0epicaHue,
Op2aHU3ayuUOHHO-
MemoouuecKuli
UHCmpymeHmaputi,
duasHoCcmuueckue cpeocmea
OYeHKU pe3yAbmamugHocmu
obyueHust), 8 mom uucsne ¢
ucnonb3oeaHuem UKT.
HOIIK-2.3: Bradeem
mexHo02USMU peanusayuu
OCHOBHbIX U OONOAHUME/bHbIX
0bpazosamesibHbIX NPO2PAMM
8 pea/nbHOL U 8UpPMyanbHoll
obpazosamesbHoli cpede.

MemoouyuecKue 0CHO8bl
pazpabomku u peaausayuu
OCHOBHbIX U 00ONOAHUMEAbHbIX
obpaszoeamesbHbIX NPO2PAMM NO
mamemamuke; cneyu@uxy
ucnonb3osarus KT e npoyecce

obyueHus MamemMamuke.

HOIIK-2.2:

Ymemb

pazpabambigamb omoebHble
KOMNOHEeHMbl OCHOBHbIX U
00No/MHUMeNbHbIX
0bpazosamenbHbIX NPOPAMM NO
Mamemamuke, 8 mom uucae ¢

ucnonb3oeaHuem UKT.

HOIIK-2.3:

Bnademb

MeXxHO/02USMU peanusayuu
OCHOBHBIX U OONOHUMENbHbIX
obpaszoeamesbHbIX NPO2PAMM NO
Mamemamuke 8 peanbHoll u
gupmyabHoli 06pazoeamenbHoL
cpede.

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHL{UH (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHL{UMN o AUCLUIIUHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xon, coZiepkaHue ycreBaemMoCTH aTrTecTranuu
VHAWKATOpa)
OIIK-2: CnocobeH HOIIK-2.1: 3Haem HOIIK-2.1: Joknao-npezenmayusi | Kypcoeas paboma
ydacmeoeamb 6 nedaeoauyeckue 3Hamb nedazozuueckue Onpoc OK3ameH:
paspabomke 3aKOHOMepHOCMU 3akoHoMepHocmu opeavusayuu | IIpoekmuas paboma | KoHmposbhble
OCHOBHBIX U
ope2aHu3zayuu obpazosamenbHO20 npoyecca; 80NpOCHI
00NOMHUMENAbHbIX
obpazosamenbHO20 npoyeccd; |HOPMAMUBHO-NPABOBbIE,
06pazoeamebHbIX
HOpMAamueHo-npasoeble, akcuonoeuyeckue, R
npozpamm, P P 3auém:
paspabambieamb akcuonoeuveckue, ncuxosnoauyeckue, 3adanus
omoesbHble UX ncuxosnoauyeckue, oudakmuueckue u




OIIK-3: CnocobeH
0p2aHU308bI8aAMb
COBMECMHYIO U

UOIIK-3.1: 3naem
ncuxosnoa2uueckue u

nedazozuyueckue npuHYunbl

UHOIIK-3.1:
3Hamb ncuxonozuuveckKue u

nedazozuyeckue npuHYunbl

Onpoc
Tpoexkmuas paboma
Tecm

Kypcosas paboma
OK3aMeH:

KoumposnbHble

UHOUBUOYAAbHYHO . .
OpeaHu3ayuu coemecmuoll u OpeaHu3ayuu coemecmuoll u 80NpoChbl
yuebHyio u . . . .
UHOUBUAYanbHoll yuebHoll u UHOUBUAYanbHoll yuebHoll u
gocnumamesnbHyio : :
gocnumamesbHoU gocnumamesbHoU N
OesimenbHOCMb 3auém:
06yuaoWuxcs, 8 mom OesimenbHOCMU OesimenbHocmu obyuarowjuxcsi / 3a0anus
el
yucne ¢ ocobbIMu o6yuarou4uxcn / 80CNUMAHHUKOB 8 npoyecce
00pazoeamenbHbIMU | BOCNUMAHHUKOG, € MOM UUC-Ae |06ydeHus Mamemamuxe, 6 mom
nompeGHocmaMu, 8 | ¢ ocoGbimu yucse ¢ 0cobbIMU
coomeemcmeuu ¢ 06pazosamenbHbIMU 06pazosamenbHbIMU
mpebosaHusmu
nompe6HOCMAMU; OCHOBHble — |NOMPeBGHOCMAMU; OCHOBHbIE
¢edepanbHbix
3aKOHOMepHOCMU 3aKOHOMepHOCMU 803PACMHO20
20Ccy0apCcmeeHHbIX
06pazsosamensHbix 803pACMHO20 pa3eumMusl. paseumusi.
cmandapmos HOIIK-3.2: Ymeem gblbupamb
0pMbl, Memoobl U cpedcmed
opae, p HOIIK-3.2:
Op2aHU3ayuU COBMECMHOU U
Ymemb
UHOUBUAYanbHoll yuebHoll u
4 ’ 8bibupamn hopmbt, Memoobi u
gocnumamenbHoU
cpedcmea opeaHusayuu
dessmenbHOCMU . .
coemecmHoll u UHOUBUAYaNbHOlI
obyuarowjuxcs / .
yuebHoli OessmeabHOCMU
80CNUMAHHUKOB, C y4emom
obyuarowjuxcs no mamemamuxe
803pacmHblx ocobeHHocmell,
C yuemom 803pacmHbix
obpasosamenbHbIX .
ocobeHHocmell,
nompebHocmeli 8
obpasosamenbHbIX
coomsemcmeuu ¢ .
nompebHocmell 8
mpebogaHusmu hedepanbHbIX
coomsemcmeuu ¢
20Cy0apCcmeeHHbIX
yoap mpebogaHusiMu hedepanbHbIX
0bpazosame/ibHbIX
20Cy0apcmeeHHbIX
cmaHdoapmos, mpe6ogaHusiMu
obpasosamesnbHbIX CMAHOAPMO8
UHK/103UBHO20 06pa308aHUs.
HOIIK-3.3: Bradeem
mexronoausmu opeanusayuu | AOIK-3.3:
coeMecmHol u Bradems
UHOUBLOYAIBHOIT yueBHOI U MexHOA02UAMU Op2aHU3ayuu
GOCNUMAMebHOL €08MeCmHoll U UHOUBUOYANBbHOU
dessmeabHOCMU 00YUarOWUXCA yueGHoll desimenbHocmu
/ 60CNUMAHHUKOS, 8 MOM obyuarowjuxcsi no Mamemamuke,
uuche ¢ 0cobbuu 8 MOM yucse ¢ 0cobbIMU
06pazoeamenbHbIMU 0bpazosamenbHbIMU
nompe6HocmAMU, 8 nompebHocmsamu, 8
COOMEemMCmauUL ¢ coomsemcmeuu ¢
mpe6osanusimMu (edepanbHbix mpebogaHusmu hedepanbHbIX
20CydapcmeeHHbIX 20Cy0apCcmeeHHbIX
06pasoeamenbHbix obpazosamesbHbIX CMAHOAPMO8.
cmanoapmos, mpebogaHusMu
UHK/I03UBHO20 00pA308aHUsi.
OIIK-5: Cnocoben HOIIK-5.1: 3Haem HOIIK-5.1: Joknad-npesenmayus | Kypcoeas paboma
ocyujecmeaamb N/IQHUpyeMble pe3ynbmambl 3namb Onpoc OK3aMeH:
KOHMPO/b U OYEHKY | 6yyenus 6 coomeemcmeuu ¢ | pesyabmambl 06y4eHus IIpoexmuas paboma | KoHmposbHbie
¢opmuposarus
mpeboeaHusmu edepanbHblX | Mamemamuke 8 COOM8emMCcmMeuu 80Nnpochl
pe3ynbmamos
20Cy0apCcmeeHHbIX ¢ mpebogaHusimMu pedepanbHbIX
obpazoeaHus P
me/bHbIX MEEeHHbIX
oByuaiowuxcs, 0bpazoeamesibHb. 20cy0apcmeeHHb Squém:
ebIIG/IAMb cmaxdapmos, coepemelHble o6pazoeamesnbHbIx CMaHOapmos,

3adaHus




U KoppeKmuposamb
mpyoHocmu 8
o6yueHuu

nooxo0bl K KOHMPOAIO U
OlUeHKe pe3ybmamos
06pazoeaxus, mexHoao2uu u
Memoobl, No3gosiowjue
npoeooumb KOpPeKYUOHHO-
passuearougyro pabomy c
obyuarowjumucs /
80CNUMAHHUKAMU.
HOIIK-5.2: Ymeem
paspabambigamb u
npuMeHsimb KOHMPO/bHO-
usmepumenbHble U
KOHMPO/IbHO-0YeHOUHble
cpedcmea,
UHmMepnpemuposamb
pe3ybmanibl KOHMPOAS U
OYeHUBAHUSI C Ue/bio
8blsI8/IeHUSsT U KOppeKyuU
mpyoHocmeli 8 0byueHuu.
HOIIK-5.3: Bradeem
COBpeMeHHbIMU MeXHON02USMU
op2aHu3ayuu KOHmMpoAs u
oyeHKU (popmuposaHust
pe3yabmamos 06pazoeaHus
obyuaiowjuxcs,
nedazoauyeckoil OuazHOCmMuKu
u Koppekyuu mpyoHocmeli 8

obyueHuu.

cospeMeHHble N00X00bl K
KOHMPO/IIO U OYeHKe
pe3ynbmamos 06paszoeaHus,
mexHo/102ulU U Memoobl,
no3sossOWjUe NposooUMb
KOpPEeKYLUOHHO-PA38Uearoufyo
pabomy ¢ obyuarowumMucs.

HOIIK-5.2:

Ymemb

paspabambi@amb u NPUMeHsIMb
KOHMPO/IbHO-U3MepUme/bHble U
KOHMPO/IbHO-0YeHOUHbIe
cpedcmea, uHmMepnpemMuposamb
pe3y/nbmanibl KOHMPO/S U
OYeHUBAHUS! C Ye/blo 8blsiNeHUs
U KoppeKyuu mpyoHocmeli 8
obyueHuu mamemamuke.

HOIIK-5.3:

Bnademb

COBPeMEeHHbIMU MeXHON02USMU
Op2aHu3ayuu KOHMpoas u
OYeHKU (hopMUpoeaHusi
pe3ynbmamog 06pazoeaHus
obyuaiowjuxcs, nedazoeuyeckotll
OuazHOCMUKU U KoppeKyuu
mpyoHocmeli 8 06yueHuu

Mamemamuke.

OIIK-6: CnocobeH HOIIK-6.1: 3Haem ncuxonozo- |MOIIK-6.1: Joknao-npezenmayusi | Kypcoeas paboma
ucnosib3zoeamb nedazo2uyeckue mexHoao2uu, |3Hamb NCUX0/a020- Onpoc OK3ameH:
Nneuxo1020- cnocobcmeyroujue nedazoauueckue mexHoo2Ul, IIpoexmnas paboma | KoumponbHble
nedazozuueckue

mexHono2uU 8
npogpeccuoHanbHoli
dessme/nbHOCMU,
HeobxoO0umble 0/
uHousudyanusayuu
obyueHusl, pazgumus,
gocnumadusi, 8 mom
yucne obyuarowuxcs
€ 0cobObIMU
06pazosamenbHbIMU
nompebHocmamu

uHOousudyanuayuu odyyeHus,
paseumusi, 60CNUMAHusl, 8
mom yucne obyuarowuxcs
/B0CNUMAHHUKO8 C 0COObIMU
obpaszoeamenbHbIMU
nompebHocmsmu,
ocobeHHOCmU ux
UCNoNb308aHUS 8
npogeccuoHanbHol
desimeabHOCMU.

HOIIK-6.2: Ymeem
paspabambieams u
peanu30ebi8amb
UHOUBUAYA/TbHbIE NPO2PAMMbL
passumusi U UHOUBUOYAIbHO-
OpuUeHMUPOBAHHblE
obpazosamesibHbie
npo2pammbl € yuemom
JAUYHOCMHBIX U 803PACMHbBIX
ocobeHHocmell 00yUaWUXCs;

cnocobcmeyiowjue
uHOousudyanuayuu odyueHus,
paseumusi, BOCNUMAHUs, 8 MOM
uucae obyuaroujuxcs
/80CNUMAHHUKO8 € 0COObIMU
obpazoseamenbHbIMU
nompebHocmsmu, ocobeHHocmu
UX UCNO/Mb308aHUS 8 npoyecce
obyueHuss Mamemamuke.

HOIIK-6.2:

Ymemb

paspabambieamb u
peanu3osbleanb
UHOUBUAYA/IbHblE NPO2PAMMbL
paseumusi U UHOUBUOYAAbHO-
OpUEeHMUPOBAHHbIe
obpaszosamesbHble NPO2PAMMb

no mamemamuke C yuemom

80NpoChbl

3auém:

3adaHus




8bIOUpPamb U peaau308bl8amb
NCuxo1020-nedazo2uueckue
mexHo/no2uu 8
npogeccuoHanbHou
dessmesibHOCMU, HEOOXOOUMble
0715 uHOUsUdyanuayuu
obyueHus, passumus,
80CNUMAHUS 8 KOHMeKcme
3a0ay UHKAH03UBHO20
06pazoeaHust; oyeHu8amn ux
pe3ynbmamugHOCMb.
HOIIK-6.3: Bradeem
Mmemodamu pazpabomxu
(cosmecmHo ¢ dpyeumu
cneyuanucmamu) npo2pamm
UHOUBUOYA/bHO20 pa3eumust
obyuaroujezocsi; npuemamu
aHaausa 0oKymeHmayuu
cneyuanucmog (Ncuxon0208,
Odecpekmon0208, 1020ne008 U
m.0.); mexHono_UAMU
peaausayuu UHOUBUOYANbHO-

JAUYHOCMHBIX U 803PACMHbBIX
ocobeHHocmell 0Byuarowuxcs;
8blbUpamb U peanu3oebi8anb
NCcuxon020-nedazozuueckue
mexHoso2uU 8
npogeccuoHanbHou
desmenbHOCMU, HEOOX0OUMbIE
0715 uHOUsUdyalu3ayuu
obyueHus, pazgumus,
oyeHuBsamb ux
pe3y/bmamueHoCcmb

UOIIK-6.3:

Bnademb

memoodamu paspabomxu
npozpamm no Mamemamuxe 05
UHOUBUAYA/BLHO20 paA3eumust
obyuarowjezocs; mexHono2uAMU
peaausayuu UHOUBUOYAAbHO-
OpUeHMUPOBAHHbIX

o6pa3oeame/1belx npoepamm no

mamemamuke.
OpUEHMUPOBAHHbIX
0bpazoeamesibHbIX NPO2PAMM
obyuarowjuxcsl.
OIIK-7: CnocobeH HOIIK-7.1: 3Haem ncuxonozo- |UOIIK-7.1: Onpoc Kypcoeas paboma
é3aumodelicmeoeams | nedazozuueckue 3Hamb ncuxonozo- Tpoexmuas paboma OK3ameH:
¢ yuacmHukamu 3GKOHOMEPHOCMU, NPUHYUNDI, | nedazozuuecKue Tecm KonmposnbHbie

06pazosamenbHbIX
omHoweHuil 8
DPAMKax peaausayuu
obpazoeamesnbHbIX
npozpamm

ocobeHHoCMu, 3mMuyeckue u
5KOHOMUKO-NpAeoeble HOPMbl
e3aumooelicmausi ¢
yuacmHukamu
06pazosameibHbIX
OMHOWeHUll 8 paMKax
peanusayuu
06pazosamenbHbIX NPO2PAMM.
HOIIK-7.2: Ymeem
060CHOBAHHO B8blOUPAMb U
peanu3oebi@amb hopmbl,
MemoObl u cpedcmea
83aumooelicmeusi
YyuacmHukamu
0bpazosamenbHbIX
omHoweHull 8 pamKax
peanusayuu obpaszosamenbHbIX
npozpamm; npedynpexcoams u
NpooyKmueHo paspewiamb
MeNCAUYHOCMHDLe
KOHGAUKMBL.

HOIIK-7.3: Bradeem
mexXHUKamu u npuemamu
83aumoodelicmeusi
yuacmHukamu

06pazosamesibHbIX

3aKOHOMEepPHOCMU, NPUHYUNBI,
0cobeHHoCmu, smuyeckue u
9KOHOMUKO-NPAB06bIe HOPMbl
e3aumooeticmeust ¢
yuacmuukamu
0b6pazoeamenbHbIX OMHOWeEHUL 8
DAMKax peanusayuu
06pazoseamesnbHbIx NPOZPAMM NO

mamemamuke.

HOIIK-7.2:

Ymemb

060CHOBAHHO 6bIOUpamMb U
peanu3oebl@amp (popmbl,
Memoobl U cpedcmea
e3aumooeticmeust ¢
yuacmHukamu
0bpazosamenbHbiX OMHOWeHUll 8
pamkax peaauzayuu
0bpazosamenbHbIX NPOPAMM NO

mamemamuke.

HOIIK-7.3:
Bnademb

mexHuKamu u npuemamu

80npochbl

3auém:

3adaHus




omHouweHull 8 pamkax
peanuzayuu obpazosamenbHbIX
npo2pamm; npuemamu
npedynpescoeHus u
NpodyKmueHO20 paspeuieHus

83aumooelicmeusi
ydacmHukamu
0bpazosamenbHbIX OMHOWeHUIl 8
pamKax peaauzayuu

obpazoeamesbHbIX NPO2PAMM NO

MENHCAUYHOCMHDIX mamemamuxe.
KOH¢aukmos.
OIIK-8: CnocobeH HOIIK-8.1: 3naem ocHo8bl HOIIK-8.1: Onpoc Kypcoeas paboma
ocyujecmeaamb obujemeopemuuecKux 3namb Tpoexkmuas paboma OK3ameH:
nedazoeuyeckyio oucyunauH, He06xo00UMbIX 08 | OCHO8bI MemoOuKL 06yueHUs Tecm KoHmponbHbie
OesimenbHOCMb HA
peueHust nedazo2uuecKux u mamemamuke, He06Xo0uMble 80NnpocChl
OCHOBe CneyuanbHbIX
. HayuHO-Memoouueckux 3adau  |04s pewleHusi neda2o2utecKux u
HAYYHbIX 3HAHUL
HOIIK-8.2: Ymeem Hay4HO-MemoouuecKux 3aoad. 3quém
uém:
adanmuposamb cneyuanbHble
P 4 3adaHus
HayuHble 3HaHUs! 0151
4 HOIIK-8.2:
npumeHeHusl ux 8 npoyecce
P poy Ymemnb
ocywjecmeneHus
adanmuposamb MemoouuecKue
npogeccuoHabHOU
3HAHUS 0/ NPUMEHEHUSs1 UX 8
OesimenbHOCMU.
npoyecce ocyujecmesneHus
HOIIK-8.3: Bnadeem .
npogeccuoHanbHoU
mexHon02USMU
dessmeabHOCMU yuumensi
npogeccuoHanbHol
mMamemamuku.
nedazoauyeckoll
OesimenbHOCMU HA OCHOBE
CneyuaabHbIX Hay4YHbIX HOIIK-8.3:
3HaHul. Bradems
mexHo102USMU
npogeccuoHanbHou
neoazoauueckoil dessmenbHOCMU
Ha OCHOBe CneyuanbHbIX
MemoouuecKux 3HaHUll.
ITKO-1: Cnocoben HUITIKO-1.1: 3Haem HUIIKO-1.1: Onpoc Kypcoeas paboma
oceausamb u CmpyKmypy, cocmas u 3Hamb Tpoexmuas paboma OK3ameH:
ucnonb3oeams dudakmuueckue eduHUYb! cmpykmypy, cocmas u Tecm KoHmposbhble
meopemuueckue .
npedmemuoil obaacmu, duoakmuueckue eOuHUlYbl 80NpoChl
3HaHUs U .
coepemeHHble MemoduuecKue |npedmemHoli obaacmu,
npakmuueckue
Han HUsl, OMeuecmeeHHbl HHble Memoou4ecK
YMHUS U HABHIKU & anpas/neHus, omeuecmeeHHble |CO8peMeHHble MemoouyecKue 3aquém:
npedmemmoli u 3apybedicHble mexHono2UU HanpaeneHusl, omeuecmeeHHble U 3adanus
obaacmu npu obyueHus U 80CNUMAHUS 3apybedxcHble mexHon02uU
peweHuu HIIKO-1.2: Ymeem 06yueHuUsl U 80CNUMAHUSL.

npogeccuoHanbHbIX
3a0au,
peanu3oseblamb
obpasosamesbHble
npoepammbl
DA3MUYHBIX
ypoeHeli 8
coomeemcmeuu ¢
COBpeMeHHbIMU
memooukamu u
mexHoa02UAMU

ocyujecmensimb ombop
YyuebHO20 codepiicaHusl,
Mmemo0oos, npuemos U
mexHonoeauil 06yueHus,
0p2aHU3AYUOHHBIX (pOpM
yuebHbIx 3aHsimuil, cpedcme
ouazHOoCMUuKU 8
coomsemcmeuu ¢
nAaHUpyembIMu
pe3yabmamamu obyueHus u
gocnumaHus

HIIKO-1.3: Baradeem

HUIIKO-1.2:

Ymemnb

ocyujecmensimb ombop yueb6H020
co0epoicaHust, Memooos,
npuemos u mexHonoautl
06yueHusl, Op2aHU3AYUOHHbIX
¢opm yuebHbix 3aHsimutl,
cpedcme OuazHOCMUKU 8
coomsemcmeuu ¢
NAaHUpyeMbIMU pe3yabmamamu
obyueHus U 6OCNUMAHUs.




uHCMpyMeHmapuem
npogeccuoHanbHou
neoazoauueckoil

desimenbHOCMU

HIIKO-1.3:

Bnademb

UHCMpyMeHmMapuem
npogeccuoHanbHoU
nedazozauueckoli 0essmenbLHOCMU.

ITKP-3: CnocobeH HIIKP-3.1: 3naem ocHogHble  |UTIKP-3.1: Onpoc Kypcosas paboma
obecneuusams NpUHYUNbl Op2aHuU3ayuu u 3Hamb IpoekmHas paboma OK3aMeH:
(hyHKYUOHUPOBAHUE | ey kmypy uHKAIO3UBHOL OCHOGHbIEe NPUHYUNbI Tecm KoHmposbHbie
UHK/I03UBHOT .
. obpazosamenbHoli cpedbl, op2aHu3ayuu u cmpykmypy 80NpOChI
obpazosamenbHoli . . .
. | obecneuugarouyeil cybvekmam |UHKIO3UBHOU 0b6paszosamenbHoll
cpedbl, peanusyroujell p p .
paseusaiowuil u obpazosamenbHO20 npoyecca | cpeobl, obecneuusarouet Sauém:
gOCTLIMamenbHbiil 803MO2CHOCMU 0151 cybvexkmam obpasosamenbHO20 3adanus
nomenyuan yue6Hozo | 3¢pdekmusHo2o npoyecca 8o3mMoicHocmu 011
npeomema / camopazeumusi. a¢pexkmusHozo camopazsumusi 8
obpazoeamesnbHoli UIIKP-3.2: Ymeem npoyecce obyueHust
obaacmu niaHupogams mamemamuke.
obpazosamenbHbili npoyecc u
UCN0/b308aMb pa3HOOOpa3sHble
b P HITIKP-3.2:
0pMbl, MemoObl U cpedcmeda
bopmi, p Ymemb
obyueHus 048 epynnbl, Kaacca o
niaHupogams 0b6pazosamesnbHblil
U/unu omoenbHbIX
npoyecc u ucnosb3068amb
KOHMUH2eHMo8 06yuaouwjuxcs
pazHoobpasHbie popmbl,
C 8bl0aWuMucs
MemoObl u cpedcmea obyueHus
cnocobHocmaMU  U/unu
0714 2pynnbl, KAdcca u/unu
0cobbiMu 06pazosamenbHbIMU
omoe/IbHbIX KOHMUH2EHMO8
nompe6HOCMAMU HA OCHOBe
obyuaiowuxcs ¢ 8bI0arUMuUCcs
UMeIoWUXCsl muUnoebIxX
cnocobHocmamu w/uau 0cobbimu
npoepamm u cobcmeeHHbIX
obpazoeamenbHbIMU
pazpabomok 8 pamkax
nompe6HOCMAMU HA OCHOBe
¢edepanbHbix
UMEIOWUXCSl MUNOBbIX NPO2PAMM
20Cy0apCcmeeHHbIX
no mamemamuke u
0bpazosamenbHbIX
cobcmeeHHbIX pa3pabomok e
cmaHdapmoa.
pamkax ¢pedepanbHbix
HUIIKP-3.3: Bradeem
20Cy0apCcmeeHHbIX
HABbIKAMU NPOEKMUPOBAHUsl
o6pazosamesbHbIX CMAHOAPMO8.
obpazosamenbHoL
dessmeabHOCMU 051 YCNEWHO20
pazeumus ofyuarowjuxcs ¢ HIIKP-3.3:
pasmbimu 06pasoeamenshbmu | BAademsb
B03MOJICHOCISIMU, UCNIOAb3ys | HABbIKAMU NPOEKMUPOSaHUs
paseueaiowuil u obpazosamesnbHoil
gocnumamenbHbiil nomeHyuan OesimenbHOCMU O/151 YCNEWHO20
yue6Hoz0 npedmema / paseumus 06yuarwuxcs c
o6pazoeamenbHoll obaacmu. pasHbMU 06pazoeamenbHbIMU
B03MOJCHOCMAMU, UCNOAB3YS
paseusarowjuil u
gocnumamesbHbIll nomeHyuan
Mamemamuku.
ITKP-5: CnocobeH HUIIKP-5.1: 3Haem HUIIKP-5.1: Onpoc Kypcosasi paboma
KOHCmpyuposamb mpeboearus ®PIOC 3Hamb IpoekmHas paboma OK3aMeH:




codepoicaHue coomgemcmaylouje2o ypogHs | mpebosanusi PI'OC k Tecm KoumposnbHble
06pasosanus u 06pazoeaHust K CO0epi#caHuio | Co0epHCaHuio 06pazoeaHus 8 80NpOChbl
peanusosbieamb 06pazosaHus 6 npedMemHoll  |obaacmu Mamemamuku,
0bpazosamenbHbilii
obaacmu, npumepHble npumepHble 0b6pazosamesnbHble N
npoyecc 8 3auém:
. obpazosamesbHbie npoepammbl U yuebHUKuU no
npeomemHol 6 3aoaHus
obnacmu npo2pammbl U y4eOHUKU no mamemamuke, nepeyetb U
COOMEEmMcmeul ¢ npenodasaemMomMy npeomemy,  |codepicamesibHble
mpe6osaHuAMuU nepeueHb U codepiicamesbHble |Xapakmepucmuku yue6Hou
droc xapakmepucmuku yue6HoU JoKyMeHmMayuu no 80npocam
coomeemcmeyoujeco | gokymeHmayuu no ONPOCam  |opeaHu3ayuu u peaiusayuu
YPOGHS 00PA306AHUS, | o qyuzayuu u pearuzayuu 06pazosamensbHO20 npoyeccd.
C ypogHeM pazeumust
- obpazoeamenbHo20 npoyecca.
co8pemMeHHOll HayKu U UIKP-5.2: Y,
-5.2: Ymeem
¢ yuemom HUIIKP-5.2:
803pACMHbIX KOHCMpyuposamb Ymemb
i npedmemHoe cooepicaHue
ocobentocmeli P P KOHCMpYUpoeamb codepicaHue
obyuarowjuxcs / obyueHusl 8 coomgemcmeuu ¢
obyueHus Mamemamuke 8
80CNUMAHHUKO8 YPOBHeM pa3zsumust HQy4H020
coomeemcmeuu ¢ ypogHem
3HAHUA U C yuemom
pazeumusi Hay4Ho20 3HaHus U ¢
803pacmHblX ocobeHHocmell
yuemom 803pacmHbIX
obyuarowjuxcs / o
ocobeHHocmell 00yUaoWuXcs;
80CNUMAHHUKOB;
paspabambigamb pabouue
pazpabambigampb pabouue
npoepammbl No mamemamuke Ha
npo2pammbl Ha OCHOBe
OCHOBe NPUMepPHbIX
npumepHbIX 06pazosamenbHbIX
o6pasosamenbHbIX NPOPAMM.
npoepamm.
HUIIKP-5.3: Baadeem
Haebikamu koncmpyupoeanus. | MTTKP-5.3:
u peaauzayuu npedMemHoz2o Bnadems
COOepHCaHus. U e20 HABbIKAMU KOHCMPYUPOBAHUS U
adanmayuu 6 coomeemcmeuu | PeaU3AYUU cOOepIICanus
¢ ocobenHocmamu WKOMbHO20 Kypca Mamemamuxu
obyuarowuxcs / u e20 adanmayuu 8
80CNUMAHHUKOB. coomeemcmeuu ¢
0cobeHHOCmAMU 00yUaOWUXCS.
ITKP-6: CnocobeH HIIKP-6.1: 3naem cywjHocmb  |HUIIKP-6.1: Joknao-npeseumayusi | Kypcoeas paboma
npumeHsmb UHGOPMAYUOHHO- 3Hamb pasauyHble Onpoc OK3aMeH:
cospeMerHbie KOMMYHUKAUUOHHbIX knaccucpukayuu UKT, IIpoexkmuas paboma | KoHmpobHble
uH¢opmayuoHHo- .
bopmay mexHonoeuil (MKT) u ux pasnuyHble popmbl U Memoob! 80NpOChl
KOMMYHUKAYUOHHBble
Kaaccugpukayuro; opmbi u obyueHuss Mamemamuxe Ha
mexHon02UU 8 p
o6pazosamensHom MemoObl ofyueHus ¢ ocHoge UKT 3quém:
ucnonb3osaHuem UKT.
npoyecce 3aodaHus

HUITIKP-6.2: Ymeem
ocywecmensamb ombop UKT,
3/1eKMPOHHBIX
0bpazoeamenbHbIX U
UH(OPMAYUOHHBIX Pecypcos,
Heobxo0uMbIX 051 pelieHust
obpazosamesbHbIX 3a0au.
HIIKP-6.3: Bradeem
HABbIKAMU NPUMeHEeHUs
3/1eKMPOHHBIX
06pazoeamesibHbIX U
UH(OPMAYUOHHBIX Pecypcos,

HUIIKP-6.2:

Ymemb

ocywecmenssimb ombop UKT,
3/1eKMPOHHbIX
obpasosamesnbHbIX U
UH(OpMAYUOHHBIX pecypcos,
Heobxo0UMbIX O/151 peweHus
obpaszoeamesbHblx 3a0ay no
mamemamuke

HIIKP-6.3:




3/1eKMPOHHbIX Cpeocms
€conpoeocOeHus
obpaszosamenbHO20 npoyeccd.

Bnademb

HAeblKamu npumeHeHus

3/1eKMPOHHBIX

0bpazoeamenbHbIX U

UH(OPMAYUOHHBIX Pecypcos,

3/1eKMPOHHbIX Cpedcms

conpogocoeHust

o6pa3oeame/leoeo npoyecca no

mamemamuke

3. CTpyKTypa M cojep)XxaHue JUCLUIL/IMHbI

3.1 TpyA0eMKOCTb AMCLUTI/ITUHBI

oyHasg
O011as TPY/J0EMKOCTD, 3.e. 9
Yacos 1o yue0HOMY IJIaHY 324
B TOM 4HCIIe
ayUTOpHbIE 3aHATHSA (KOHTaKTHas padoTa):
- 3aHATHS JIEKI[HOHHOT0 THIIA 118
- 3aHATHS CEMHHAPCKOI0 TUMNA (MpaKTHYeCcKue 3aHATHS / TabopaTopHbIe padoThI) 66
- KCP 5
caMocTosTe/IbHasA padora 99
IIpomexyTouyHas arTecTanusa 36

JK3ameH, 3a4éT

3.2. CojepskaHue JUCHUTIUHEI

(cmpykmypupoeaHHoe no memam (pasdeinam) C YKa3aHueM OmMEe0eHHO20 Ha HUX Ko/auuecmed
akadeMuuecKux 4acos U 8uobl yuebHbIX 3aHamutil)

HavmeHoBaHUe pa3[e/noB U TeM JUCLATUIMHBI Bcero B TOM UHC/Ie
Yyachl
( ) KonrakTHas pabora (paboTa Bo
B3aUMO/IeHCTBHY C Iperno/aBaresem),
Yachl U3 HUX
aHSTHS CamocTosTe/nbHas
CEeMHHApPCKOro pabora
3aHsTHA THNA o6yuarowerocs,
JIEKLJMOHHOTO | (TpakThueckue | Bcero Hacel
THIa 3aHsATHs/Tabopa
TOpPHbBIE
paboThI), Uacel

b b ¢ ¢ ¢

0 0 0 0 0
Tema 1. Mertozauka o0yueHust MaTeMaTHKe Kak Hayka. MeTouueckasl cucteMa 3 ) 0 ) 1
00yueHHs MaTeMaTHKe.
Tema 2. Llenu U cofiep)kKaHre MaTeMaTHYecKoro 06pa3oBaHus B yCIOBHSX 3 ) 0 ” 1
pearmsarpu PI'OC ocHOBHOTO 06111ero 006pa3oBaHusL.
Tema 3. ®opmupoBaHye MaTeMaTHUeCKUX MTOHSITHH. 6 2 2 4 2
Tema 4. MeToAMKa U3y4eHUs] TEOPEM. 8 4 2 6 2
Tema 5. AIropuTMbI B 00yUeHHH MaTeMaTHKe. 6 2 2 4 2




Tema 6. 3aziaun B 00yueHHH MaTeMaTHKe. 6 2 2 4 2
Tema 7. Metozibl 00yueHusi MaTeMaTUKe. 6 2 2 4 2
Tema 8. Opranu3sanus o6yueHust MateMatike. CoBpeMeHHbIN YPOK 8 4 9 6 )
MaTeMaTHKH.

Tema 9. ®opMbl U MeTO/bI TIPOBEPKU U OLIeHKH 3HaHWH yuallyxcs 1o 6 ’ 9 4 )
MareMaTuKe.

Tema 10. CpencrtBa 00yuenusi MaTemaTriKe. COBpeMeHHbIH KabHHeT 4 ) 0 9 ”
MaTeMaTHKH.

Tema 11. TexHosoruu obyueHust MateMaTuke. IHOpMaI[lIOHHO- 8 4 ) 6 )
KOMMYHUKaLMOHHbIe TeXHOIOTHU.

Tema 12. IIpoekTHas U Mcc/lefioBaTe/bCKast AesiTe/IbHOCTb IIKO/IbHUKOB IIPU 4 ) 0 9 )
00y4yeHHUH MaTeMaTHKe.

Tema 13. BHeypouHasi ieATe/IbHOCTb 10 MaTeMaTHKe. 4 2 0 2 2
Tema 14. Yriy6ieHHOe H3yUeHHe MaTeMaTHKH. 3 2 0 2 1
Tema 15. YueHue o unc/ie B IIKOJIbHOM Kypce MaTeMaTHKU. 8 4 2 6 2
Tema 16. MaremMaTHueckue BbIpayKeHHsl U TOXK/|eCTBeHHbIe ITpeobpa3oBaHus B 6 ) 9 4 )
LIKO/IBHOM Kypce MaTeMaTHKU.

Tema 17. YpaBHeHHs1, HepaBeHCTBa U UX CUCTEMBI B IIIKOJIbBHOM Kypce 10 6 ) 8 )
MaTeMaTHKU.

Tema 18. MeTtozyKa 06yueHHsI PeILIEHHI0 TEKCTOBBIX 3a/jau. 4 2 0 2 2
Tema 19. V3yueHne GyHKLIMI B OCHOBHOM KypCe MaTeMaTHKH. 10 6 2 8 2
Tema 20. O611ast XapaKTePUCTHKA KypCa reOMeTPHH OCHOBHOM LIKOJIBI. 4 2 0 2 2
Tema 21. MeTofuiKa IpoBeieHNs ITepPBbIX YPOKOB F€OMeTPUH. 4 2 0 2 2
Tema 22. MeTo/iMKa U3yueHHUs] pABEHCTBA TeOMeTPUYeCKUX (uryp. 6 2 2 4 2
Tema 23. V3yueHre MHOTOYT O/IbHUKOB. 6 2 2 4 2
Tema 24. I'eomeTpuyecKyie IOCTPOEHUS B IIKOJIBHOM Kypce MaTeMaTHKHU. 4 2 0 2 2
Tema 25. V13yueHre TPUTOHOMETpUUeCKUX (yHKIMH B IIKOJILHOM Kypce 4 ) 0 ” )
TI/IaHUMEeTPHUHU.

Tema 26. I'eomeTprueckue rpeobpa3oBaHus HA MIOCKOCTH. 4 2 0 2 2
Tema 27. MeToziKa U3yueHHs! BeKTOPOB Ha IJIOCKOCTH. 4 2 0 2 2
Tema 28. MeTozuKa H3yueHuUs1 MeTO/la KOOP/MHAT Ha IJIOCKOCTH. 6 2 2 4 2
Tema 29. YueHue o Be/lMuMHaX B Kypce MaTeMaTHKU OCHOBHOM IIKOJIBL. 4 2 0 2 2
Tewma 30. I13yuenne 3/1eMeHTOB KOMOMHATOPUKH B IIKOIBHOM KypCe 4 ) 0 ) )
MaTeMaTHKH.

Tema 31. MeTozuKa M3yueHus 371eMeHTOB TeOPUX BepOSITHOCTEN B LLIKOJIe. 6 2 2 4 2
Tema 32. Metoanueckre 0COOeHHOCTH U3y4YeHHs ClTyYalHbIX BEJTMYUH U 4 ) 0 9 )
3/1eMEeHTOB CTaTUCTHKU B LIKOJIE.

Tema 33. M3yueHuie 3/1eMEHTOB T€OPUM MHOKECTB B IIIKOJIbLHOM Kypce 4 ’ 0 ” )
MaTeMaTHKU.

Tema 34. MeTtouueckie 0COOeHHOCTH U3YUeHHsT UMC/IOBBIX 4 ) 0 9 )
10C/IeJ0BaTeIbHOCTE! B IIKOJIBHOM KypCe MaTeMaTHKH.

Tema 35. CreneHHast yHKLMsI B Kypce anreOpbl M Havas aHam3a. 6 2 2 4 2
Tema 36. IToka3aTesbHast U jioraprugmuueckast pyHKLUN B Kypce anrebpbl 1 6 ) 9 4 )
Hayas aHa/usa.

Tema 37. TpuroHomeTpuueckre GyHKIUY B Kypce anrebpsl ¥ Havas aHami3a. 6 2 2 4 2
Tema 38. 13yueHuie IpOM3BOAHON U ee NIPU/IO’KEHUH B IIKOJIbHOM Kypce 6 ) 9 4 5
MaTeMaTHKH.

Tema 39. MeTtoguueckie 0COG@HHOCTH U3yUeHH s TPUMEHeH!sT IPOU3BOJHON K 6 ) 9 4 )
WCCIIe/JOBAaHUIO (QYHKLVH.

Tema 40. V3yueHrie uHTErpasa B LIKOJILHOM Kypce aareOpbl M Haua/ aHaiu3a. 6 2 2 4 2




Tema 41. VIHTerpan u ero npuMeHeHHe K HaXOXKJeHHIO /IO N II0CKON 6 ” 9 4 )
¢buryps.

Tema 42. Jlornueckoe CTpoeHHe Kypca CTepeoMeTpUH. 6 2 2 4 2
Tema 43. IlepBble YpOKU CTEpEOMETPUU B KypCe MaTeMaTUKHU CTapLIMX 6 ) 9 4 )
K/IaCCOB.

Tema 44. YyeHue o apasuie/IbHOCTH MPSIMBIX U TIJIOCKOCTEH. 6 2 2 4 2
Tema 45. V13yueHuie nepreHUKY/ISIPHOCTH MPSMBIX U TIJIOCKOCTEH. 6 2 2 4 2
Tema 46. V3yueHrie MHOTOT'PaHHUKOB B Kypce CTepeOMeTpHUH. 6 2 2 4 2
Tema 47. VI3yueHue TeJl BpallleHusl. 6 2 2 4 2
Tema 48. V13yueHrie 06beMOB U TUIOLa/el TTOBEPXHOCTH CTePeOMeTPHUYeCKUX 6 ’ ) 4 )
TeJsl.

Tema 49. BeKTOpbI B IPOCTPaHCTBeE. 6 2 2 4 2
Tema 50. KoopuHatel B IpOCTpaHCTBe. 2 6 2 2 4 2
Tema 51. 'eomeTpryecKue IOCTPOEHHUS B Kypce CTepeoMeTpUH. 6 2 2 4 2
Arrecrarus 36

KCP 5 5

HWroro 324 118 66 189 99

Copiep>kaHue pa3/e/ioB U TeM JUCIUILTUHBI

Tema 1. MeTozmka o0yueHHsl MaTeMaTHKe Kak Hayka. MeTojuueckasi cucteMa o0yueHUst MaTeMaTyKe.
[TpesMeT Teopuy U MeTOAMKY 00yueHHs1 MaTeMaTuKe. OCHOBHBIE TIePHO/IbI PA3BUTHST METOIUKH TIPETIO/IaBaHusl.
CB#I3b TEOPUH U METO/IMKK 00yJYeHUs] MaTeMaTHKe C IPYTUMH 00/1acTsIMU 3HaHWsL. MeTo/ibl TEOPHUH 1 METOTUKH
o6yuenust Matematuke. CTpyKTypa Kypca "MeTouka 00yueHus: MmatemaTyke'". MaTemMaTHKa Kak HayKa U
yueOHbIV TIpeiMeT B IIKosie. MeToandeckasi cucteMa 00y4yeHHs] MaTeMaTHKe B IIKOJIe, 001jasi XapaKTeprUCTHKa
ee KOMITOHEHTOB, TeHJEHLIUU pa3BUTHSL.

Tewma 2. Ileu u cofiepykaHrie MaTeMaTUueckoro obpa3oBanus B ycaoBusx peamu3zanuu @T'OC 0CHOBHOTO
o61iero obpazoBanus. Ilem obyuerus MatemMatyvke B 1ikosie. Co/lepykaHre MaTeMaTHueckoro o0pa3oBaHus B
mikose. ®I'OC ocHOBHOTO 00611Ier0 06pa3oBaHUs.

Tema 3. ®opMupoBaHHe MaTeMaTUUeCKUX TTOHSATHMA.

CojiepkaHue U 00beM MOHSTHS, UX B3aUMOCBs3b. Ompe/ie/ieHrie MaTeMaTHUeCKUX TIOHSITHIA UX OCHOBHBIE BU/IBI,
Knaccudukanys nonsituid. Metoavika ¢popMyupoBaHust IOHATUNA. OMOKY, JOMyCKaeMble YUalliMHICS B
orpe/ie/IeHUY TIOHATHHN U TyTU WX TIPeyTpexeHusl.

Tema 4. MeToavKa U3y4eHUs1 TEOPEM.

Bupbl TeopeM, CTpyKTypa TeOpeMbl, BU/IbI 10Ka3aTe/IbCTB TeopeM. JTarlbl u3yueHus TeopeM. OpraHusanus
paboThI yualmxcs ¢ TeopeMoil. MeToiKa 00y4eHHs IIKOTbHHUKOB /10Ka3aTe/IbCTBY TEOPEM.

Tema 5. AITOpUTMBI B 00yUE€HUM MaTeMaTHKe.

[NoHsTHE “anropuT™”. AJITOPUTMBI U paBuia. Byzibl anropuTMoB B IIKO/IbHOW MaTeMaTrke. MeTozrKa
00yueHHsI aJITOPUTMaM LIKOJTEHUKOB.

Tema 6. 3alaun B 00y4eHUN MaTeMaTHKe.

DyHKLUM MaTeMaTH4YeCKUX 3a7au B 00yueHrr. OCHOBHbIE KOMIIOHEHTHI MaTeMaTHueCcKOH 3a1auu. TUIosorum
IIKOJIbHBIX MaTeMaTHUeCKUX 3a/iad. 3afiaum Kak cpeficTBO 00yueHUs MateMaTrke. MeToArKa 00y4yeHust
pelleHI0 MaTeMaTUUeCKUX 3ajay.

Tema 7. MeTozbl 00yueHst MaTeMaTHKe.

IMTousATHE MeTO/Ia 00yUYeHUs] MaTeMaTHKe, KIaCCU(PUKAIIUS METO/IOB 00yUeHHs] MaTeMaTHKe. AHA/IN3 U CHHTE3,
WHIYKLUS ¥ JeJyKLYs, Hab/rojeHre, CpaBHeHUe, aHaJIoT s, CUCTeMaTr3anysi, 00001eHre ¥ KOHKpeTH3aLus
KaK MeTO/ibl 00yueHUs MaTeMaTHKe, MHOT0ACTIEKTHOCTh WX MPOSIBIeHUs. AKTUBHbIe U VIHTEepaKTUBHbLIE METO/IbI
o0yueHusi. MeTopl, peasu3yoliye CHCTEMHO-/|eSITeIbHOCTHBIHN MOAX0Z NpU 00yUueHus] MaTeMaTHKe.



ITpobneMHbIi MeTo . YaCTUUHO-TTOMCKOBBIN (IBPUCTUUECKUH ) MeTOA. VccieqoBaTeTbCKUi METOI.

Tema 8. Opranu3zaryst o6yueHus: MateMaTrke. COBpeMeHHBIN YPOK MaTeMaTHKH.

®opmbl 00yuyeHHst MaTeMaTHKe. Y POK - Kak OCHOBHasi popMa o0yueHust MatemaTuke. Crieliirka ypoka
MaremMaTHKu. OCHOBHbIe TpeOOBaHMsI K COBPEMEHHOMY YPOKY. THITbI ypoKoB. IIpoekTrpoBaHue U3yueHuUst
TeMbl. IlogroToBKa yunTess K ypoky. TexHosorndeckas KapTa ypoka. AHanu3 ypoka. IHauBrayanusanys u
muddepenimarys B 06yueHnn MaTemaruke. ©@opMypoBaHue yHUBepCalbHbIX YUeOHBIX JelCTBHI Ha KaXX[j0M
jTarne ypoka.

Tewma 9. ®opMbl ¥ MeTOABI IPOBEPKU U OL[eHKM 3HAHUM y4Yaluxcs 0 MaTeMaTHKe.

ey v GyHKIMK KOHTPOJIS 3HaHUM. Bujibl, (hopMbl, criocoObl ¥ cpeicTBa KOHTPOJIsi. OrjeHKa 3HaHui. OTMeTKa,
HOPMBI OTMETOK.

Tema 10. CpezcrBa 00yueHus MaTemMaTiKe. CoBpeMeHHbIN KaOMHeT MaTeMaTHKH.

CpezcTBa 00yueHHsi MaTeMaTHKe: TTeUaTHbIe; HaTTsHbIe; ayJu0-Bu3yasbHele. LindpoBsie 06pa3oBaTebHbIe
pecypchl ipu 06yueHnr Matemartvke. KabrHeT MaTeMaTHKHM Kak He00X0[UMOe 3BeHO KOMTIJIEKCHOTO
WICTIO/Ib30BaHKs CPeZCTB 00yueHusi MaTeMaTHKe.

Tema 11. TexHosoruu obyueHust MaTemMatHke. IHpOpPMariMOHHO-KOMMYHHKALIMOHHbBIE TEXHOJIOTUH.
Cyl[HOCTb TIOHSATHS ""TexHo/orust 00yuenus”. IHTepaKTHBHBIE TEXHOJIOTUN 00yUYeHUs: MaTeMaTHke. Llemu u
3a/lauyy MCT0/Ib30BaHUsI MH(OPMAIIIOHHBIX ¥ KOMMYHHKALIMOHHBIX TeXHOIOTHIA B 00pPa30BaHUM.

Tema 12. [TpoekTHasi ¥ UCC/Iel0BaTe/IbCKas [1eSITe/IbHOCTD LIKO/IbHUKOB IPU 00yUueHUH MaTeMaTHKe.

[ToHsiTHe TIPOEKTHOM AesTebHOCTH. Lleny 1 3a/1auu MCTIO/Tb30BaHUsI TIPOEKTHOM /1eSITeIbHOCTH TP 00yUeHnH
Marematrike. OCOOEHHOCTH OpraHU3al[U TIPOEKTHOM /1eSITeIbHOCTH MPU 00yUeHUH MaTeMaTHKe.
VccnenoBarenbckast 1esITeNbHOCTD IKOJIBHUKOB TIPH 00y4yeHny MaTeMaTrike. OcoOeHHOCTH OpraHu3alyu
WCC/IeI0BaTebCKOU JiesTeIbHOCTH TP 00y4YeHUH MaTeMaTHKe.

Tema 13. BHeypouHasi jesiTe/IbHOCTb 10 MaTeMaTuKe.

Llenv BHeypOUHOU JeSTeJIbHOCTH M0 MaTeMaTHKe B yCa0BUAX peanusanuu @I'OC. CofeprkaHre BHEYpPOUHOU
paboTel. PopMBI BHEYPOUHOH [1eSITe/TbHOCTH.

Tema 14. Yrny6neHHOe U3yueHe MaTeMaTHKH.

Oco6eHHOCTH TIPerojaBaHkst MaTeMaTUKH B IIKOJIaX M K/accax ¢ yriay0ieHHbIM U3yueHreM MaTeMaTHKH.
daKynbTaTUBHbIE 3aHATHUS 110 MaTeMaTHKe.

Tema 15. YueHue 0 unc/ie B LIKOJBHOM KypCe MaTeMaTUKHU.

YueHue 0 ync/ie B IIPOIeIeBTHUECKOM Kypce MaTeMaTUK{ U B CHCTeMaTHUeCcKOM Kypce ajnrebpbl OCHOBHOM
IIKOJIBI: Pa3/IMuHble CXeMbl PACIIMPEHHs YMCIOBBIX MHOKECTB, 001jasi MeToruecKasi Cxema U3ydeHHst
apudMeTHKH, U3yueHHe HaTypaibHbBIX, PAl[UOHAIBHBIX, JeHCTBUTENBHBIX U KOMIIEKCHBIX YHCeJl.

Tema 16. MaremaTryeckue BbIpDXKeHHsI M TOXK/|eCTBEHHbIe ITPeoOpa30BaHus B IIKOJIBHOM KypCce MaTeMaTHKH.
Buibl MaTeMaTHUeCKUX BbIpa>keHHH. OCHOBHBIE THITBI TIpeoOpa3oBaHuil. ToK/1eCTBeHHbIe MPeoOpa30BaHMsI.
[NoHsTHE TOXECTBA, OCHOBHbBIE BU/IbI TOXKJECTB, U3yUyaeMblX B OCHOBHOM 11IKO/Ie. MeTozMKa

n3yueHus. OcoO€HHOCTH OpraHH3aly CUCTeMbI YIIPaKHEHHH MTPY U3yUeHHH TOXK/|eCTBEeHHBIX TIpeoOpa30BaHM.
Tewma 17. YpaBHeHUs1, HepaBeHCTBa M UX CUCTeMBI B IIIKOJIbHOM KypCe MaTeMaTHKH.

CogiepykaHye 1 poJib IMHUM YPaBHEHUM B IIKOJILHOM Kypce MaTeMaTUKU. OCHOBHBbIe TIOHSITUS JINHUU
ypaBHeHH# 1 HepaBeHCTB. Pa3iMuHble TPAKTOBKH MOHSATHS YPaBHEHHS B LIKOJIBHBIX yueOHUKaX.
PaBHOCH/IBHOCTB 1 JIOTHUECKOe cilefloBaHye. PasuHble TUIBI ypaBHEHUI U HEPaBEHCTB B Kypce MaTeMaTHKHY,
Cr1oco0bl MX peleHust Ha Pa3uUHbIX dTarnax o0yueHus. CUCTeMbl ypaBHEHHI 1 HEPABEHCTB B OCHOBHOM KypCe
MaTeMaTHUKHU.

Tema 18. MeTozarka 00yueHust pellieHHI0 TeKCTOBBIX 3a/1ad.

TekcToBas 3a/jaua ¥ ee OCHOBHbIe KOMIIOHEHTHI. MeTo/bl pellieHHUs] TEKCTOBBIX MaTeMaTUUeCKUX 3a/au:
apubMeTHUeCKUi; anrebpandyeckuii; reOMeTPUUECKUIM. JTarlbl pellieHus 3a/1a4 € MOMOIIILI0 COCTaB/IeHHe
ypaBHEHUM, CUCTeM ypaBHEHUM, HePaBeHCTB.

Tema 19. V3yueHre (pyHKLUI B OCHOBHOM Kypce MaTeMaTHUKHU.

OyHKIMOHA/IbHAS JIMHUS LIKOJIBHOTO Kypca MaTeMaTUKU. [1oHsTHe QYHKLMM, pa3/IMyYHble TPAKTOBKH MOHSATHS
(GyHKLUUH, K1acchl n3ydaeMblx QyHKOMN. ['padmku GyHKIMK MX mocTpoeHue, npeobpa3oBanus. Obiias cxema
nsyueHust GyHKUu. MeTosuKa BBejleHUst OHATUs GYHKLUMK. MeTouKa u3ydyeHus TMHeHHOM U KBaZipaTUYHOU



byHKLM.

Tema 20. O6111asi XapaKTepUCTHKa Kypca TeOMeTPUM OCHOBHOM IITKOJTBI.

Lles v 3agaun 00yueHusi reometpun. Coiep>kaHue 00ydyeHHsi TeOMETPUM B OCHOBHOM 1IKosie. JIoruueckas
OCHOBA LIKOMBHOIrO Kypca reoMeTpun. OCHOBHBIE COZieprKaTe/bHble TMHUU LLIKOJIBHOIO Kypca TeOMeTpUH.
Pa3nuyHble MOAX0 B! K TOCTPOEHUIO IKOIBHOIO Kypca reOMeTPHH.

Tema 21. MeToauKa NMpoBe/ieHHs MEPBbIX YPOKOB T€OMETPUM.

OcobeHHOCTH U3yUeHHUs TIEPBBIX TEM IITKOJIBLHOTO Kypca reoMeTpru. MeTo/iMKa U3yUueHUs OCHOBHBIX CBOWCTB
MPOCTeHINX reoMeTprdeckrx Guryp. MeTtoavka ¢opMUpPOBaHUS TeOMeTpUYeCKUX MoHsATH. O0yueHre
PEeLLeHNIO 3a/ja4 Ha MepBbIX YPOKax reOMeTpHH.

Tema 22. MeToavKa U3yUyeHHsI PABEeHCTBA TeOMeTPHUUeCKUX (puryp.

Pa3nuuHble noaxo bl K GOPMHUPOBaHUIO TIOHATHS paBeHCTBa reoMeTpuueckux ¢uryp. BeegeHue noHstus
PaBHBIX TPEYTOJLHUKOB. MeTOIMKa U3yUueHUs IPU3HAKOB PAaBEHCTBA TPEYTO/LHUKOB.O0yUeHHe peleHuro
3a/ja4 C TIOMOILbIO TTPU3HAKOB PaBEHCTBA TPEYTOJIbHHKOB.

Tema 23. M3yyeHne MHOTOYTIO/IbHUKOB.

Pa3nnuHble MOAX0/b! K M3yUeHHI0 MHOTOYTO/IbHUKOB. MeTojuKa U3yueHUs YeThIpeXyro/bHUKOB: MeTOIMKa
BBe/leHMe TTOHSTUS YeThIPeXyTrobHUK; MeTO/IMKA W3yueHHsl TlapasiiesiorpaMMa;MeToIMKa N3yUeHus Tpareui.
MeTtoauKa U3yueHHs MpaBUIbHBIX MHOTOYTOJIbHUKOB.

Tema 24. 'eoMeTpruecKue TTIOCTPOEHUS B IIKOJIbHOM KypCe MaTeMaTHKH.

XapaKTepuUCTHKa U3MEPUTENbHBIX TPUO0POB. TTpocTelilive reoMeTprUuecKre NOCTpOoeHus. MeTo/IuKa pereHust
3a/la4 Ha MIOCTPOeHHUe.

Tewma 25. i3yueHue TpUroHoMeTpruecKux (GyHKLUN B IIKOILHOM Kypce T/IaHUMeTPUH.

N3yyeHue 5/1eMeHTOB TPUTOHOMETPUHU B KypCe TeOMeTPUM OCHOBHOM IIKOJIbI: U3y4YeHHe TPUTOHOMEeTPUUYECKUX
(yHKIMI oCTpOro yria MpsiMOyT0J/IbHOTO TPeyro/bHUKA; U3ydeHre TPUTOHOMeTpUUecKuX (GyHKIui yriioB oT 0
o 180 rpazycos. Vcrionb30BaHue TPUTOHOMETPHUYeCKUX (hYYHKIIHM TTPU PellieHUH TPeyTOIbHUKOB U
M3MepeHUsIX MeCTHOCTH.

Tema 26. 'eomeTpuyeckue mpeoObpa3oBaHus Ha MIOCKOCTH.

JIuHWS TeoMeTpUYeCcKUX npeobpa3oBaHuii Ha TJIOCKOCTHU: pa3/iMuHble TIOAXOAbI K BBe/JEHHIO TTOHSATHS
nipeobpa3oBanus GUTyp, OCHOBHBIE BOTIPOCHI METOIUKH U3YUEHUs TeOMeTPUUYeCKUX Mpeobpa3oBaHui,
oOyueHuMe pelIeHHI0 3aiad C IOMOIIIBI0 TeOMeTPUYeCKHUX IpeoOpa30oBaHUH.

Tema 27. MeToWKa W3yueHUs] BEKTOPOB Ha MJIOCKOCTH.

Pa3nuuHbIe 1MOAX0/IbI K BBE/IEHUIO TIOHSATHIO BeKTOopa. MeTouKa U3yueHHsi paBeHCTBa BEKTOPOB U JIeHCTBUS C
BeKTOpamMu. MeToiuKa 00y4eHus pPellieHr o 3ajau C TIOMOL[bI0 BEKTOPOB.

Tema 28. MeTojuKa H3yueHUs] METOJja KOOPAMHAT Ha IJIOCKOCTH.

CyIIHOCTb ¥ 3HaUeHre MeTo/la KOOP/IMHAT B LIKOJILHOM Kypce MaTeMaTHKU. Pa3miuHble BapUaHThI U3/I0’KEeHUS
MeTo/ja KoopuHar. [IpocTeiiiiiiie 3ajaun B KOOpAUHATaX Ha IMJIOCKOCTH. Y paBHeHHs1 GUTYD Ha M/I0CKOCTH.
OcobeHHOCTH TIPUMEHEHUs MeTO/la KoopiuHatT. KoMIOHeHThI KOOPJUHATHOTO METO/Ia PellieHus 3a/1au.
MeTtoauka (popMHUpOBaHNsI KOOPAMHATHOTO METO/ja pellieHus 3a7au.

Tema 29. YueHue 0 BeIMUMHAX B KypCe MaTeMaTUKU OCHOBHOM IITKOJIBI.

YueHue 0 BelMUMHAX B Kypce MaTeMaTUKN OCHOBHOM LIIKOJIbI: MeTO/IMKA BBeJeHUS MOHATHS BeJIMUUHEI,
v3MepeHUe Be/IMUnH, JefCTBYs C BeIMUMHAMU. ['eoMeTpUuecKre BeJIMUUHBI B IIIKOJILHOM Kypce MaTeMaTHKHY,
0Cc00EeHHOCTH UX U3YUYEHWS.

Tema 30. i3yueHuie 3/1eMeHTOB KOMOMHATOPUKY B IIKOJIBHOM KypCe MaTeMaTHKH.

CroxacTrueckasi (TeOpeTUKO-BepOSTHOCTHAS) JIMHUS IITKOJIbHOTO KypCca MaTeMaTHKU, ee POJib U MeCTO.
MeTtoauKa pOpMHPOBaHHUSI OCHOBHBIX TIOHSTHI KOMOMHaTOpUKU. OOyueHre IIKOTEHUKOB METO/IaM U IpueMam
peliieHrs KOMOMHATOPHBIX 3a/1au.

Tema 31. MeToauKa U3yueHUs 3/IeMEHTOB TEOPUU BEPOSTHOCTEN B ILIKOJIE.

Lenu v 3aziaun U3yueHUsl 37IeMEHTOB TeOPUH BEPOSITHOCTel B 111KoJjie. MeToAuKa OpPMUPOBaHYS TTOHSATHS
BepOSATHOCTh, METO/[MKA M3yUYeHHst OCHOBHBIX ITOHSATHI TeMbl. BBesieHne yuebHOro Kypca "BeposiTHOCTb U
CTaTUCTHUKA" B LLIKOJIE.

Tema 32. MeToiuueckre 0COOEHHOCTU U3yUeHHUs C/TyYalHBIX BEJIMUUH U 37IEMEHTOB CTaTUCTHKH B ITIKOJTE.



Lenu v 3aziaun U3yueHUs 371eMEeHTOB CTaTUCTHKU B IIKOJBHOM Kypce MaTeMaTHKU. MeTofKa ¢hopMUpOBaHUS
OCHOBHBIX ITOHATUH. VI3yueHHe 3/1eMeHTOB CTaTUCTUKY B paMKax yueOHOro Kypca "BeposiTHOCTb U
CTaTUCTUKA".

Tema 33. M3yueHue 3/1eMeHTOB TeOpPUY MHOXKECTB B IIIKOJIbHOM KypCe MaTeMaTUKU.

Posb ¥ MeCcTo Teopur MHOKECTB B IIIKOJIbBHOM Kypce MaTeMaTuku. @opmupoBaHye IIOHATUS "MHOXKeCTBO",
3HAaKOMCTBO C OCHOBHBIMHU OIlepaLiisiMU, IIPOHU3BOAMBIMY HaJ, MHOKeCTBaMU. YKMC/I0Bble MHOXKeCTBA IKO/IbHOU
MaTeMaTHKH.

Tema 34. Metoauueckre 0COOEHHOCTH U3YUeHUsT UMC/IOBBIX TTOC/IeI0BaTe/IbHOCTEH B IIKOILHOM KypCe
MaTeMaTHKH.

dopMUpOBaHUE TIOHSTHS MTOC/IeI0BAaTeTBHOCTH. MeToinueckrie 0COOeHHOCTH U3yUYeHUsT YHC/IOBBIX
T0C/IeJ0BaTe/IbHOCTel B IIKOJIBHOM Kypce MaTreMaTuKu. MeTozuKa u3yuyeHus: apuMeTHuecKkoi u
reoMeTpHUYeCcKOH NPOrpecCry.

Tema 35. CreneHHast QyHKIUS B Kypce anreOpbl ¥ Hauaj aHaIu3a.

DyHKIMOHAIbHAs TMHUS Kypca anrebpbl M Hauas aHanu3a. O61jas cxema u3ydeHust GyHKIMM B Kypce
MaTeMaTUKH CTapILuX K1accoB. BBeneHue noHsTHs cTerneHHON GyHkimu. [IporneeBTHKa U3yueHUsl CTeTIeHHOM
(GyHKIMM B Kypce MaTeMaTUK/A OCHOBHOM IIKOJIbI.

Tema 36. [Toka3artesibHast U lorapudmuueckast GyHKIAU B Kypce aaredpbl U Hauasl aHau3a.

Llesn 1 3aiauy U3yueHUs 1I0Ka3aTe/IbHOM U 1orapuMuueckol (yHKLMM B Kypce MaTeMaTUKU CTapLLuX
K/accoB. Peaym3arust o61ijeil cxeMbl M3ydeHHst GYHKIMIM B CTapIIMX KIaccax MpU U3yUeHHH MOKa3aTelbHON U
norapudmMuueckoit QyHKImiA. MeToguueckre 0COOeHHOCTH U3YUYeHHsI OCHOBHBIX JUJAKTUUECKUX eJUHHL] TeEM
"lNoka3zarenbHas dyskius', "Jlorapudmuueckas hyHKIms".

Tema 37. TpuroHoMeTpuyeckre GYHKIMHU B Kypce anreOphbl ¥ Hauasl aHaiu3a.

Posb 1 MeCcTo TpUrOHOMETPUUECKUX (DYHKLUI B IIKOJIBHOM Kypce MareMaTyKU. Llenu v 3aaun usyuyeHus
TPUTOHOMETPUUECKUX QYHKLMI B IIKOJILHOM Kypce MaTeMaThKy. MeToarKa ¢opMUPOBaHUS TIOHSATHS
""TpuroHoMeTprueckast (DyHKLIMSI UUC/IOBOTO aprymeHTa". Peanu3arus o01wieit cxeMbl u3yueHust GyHKLWH TPy
W3yuyeHUH TPUrOHOMeTprUYecKUX (QyHKUMH. OnopHble 3HaHUS U3 Kypca reOMeTpPUU OCHOBHOM LLIKOJIBL.
MertopviKa U3y4yeHusi OCHOBHBIX TIOHSTUI TeM "TpuroHomerpuueckue ¢popmyssl”, "TpuroHoMeTpruieckue
ypaBHeHUs".

Tewma 38. M3yueHue Mpon3BOSHON U ee TIPUJIOKEHUN B IIIKOJIBHOM Kypce MaTeMaTHKH.

Ilesn M3yueHUs 371eMeHTOB MaTeMaTUUeCKOr 0 aHauusa B 1IKojle. MeTouKa BBeJleHHs! [IOHSTHS [IPOM3BO/IHOM.
I'eomeTpryeckyii U HpU3MUECKUM CMBIC/ [IPOM3BO/IHOM.

Tema 39. MeTtoguueckue 0cCOOeHHOCTH U3yUeHHs IPUMeHeHUsI TIPOU3BOAHOM K UCC/IeJOBAHUIO QYHKIIVA.
MeToanyeckre 0cOOeHHOCTH U3yUeHHsi TPYMeHeHHs IPOM3BO/IHOM [Ij1sl OTIpe/ie/ieHus] TPOMEXKYTKOB
BO3paCTaHus U yObIBaHUs (QYHKIMH, IKCTpeMyMOB QyHKUuH. OO6Ijasi cxema MUCC/IeIoBaHUs U TOCTPOeHHe
rpadrikoB ¢yHKImi. Hanbosblliee 1 HarMeHbl1Iee 3HaueHe GyHKLu. Haubosblilee 1 HavMeHblllee 3HAUEHUsT
(yHKLMM Ha OTpe3Ke, Ha UHTepBae.

Tema 40. V3yueHune uHTerpaia B MKOJBHOM Kypce aireOphbl M Hauasl aHau3a.

BBezieHne noHsTHs IepBooOpa3Hoii GpyHKUMH. HeorpeneneHHblii nHTerpas. Tabsuiia mepooOpasHbIX, TpaBUia
HaXOX/IeHUS TIepBO0OPAa3HOA.

Tema 41. VIHTerpasn U ero npuMeHeHre K HaXOKJeHUO IO/ [JIOCKOW (UTrypBhl.

Pa3nuyuHble MOAX0 B! K BBEJIEHUIO MOHATHUS ONpe/ie/IeHHOro uHTerpasa. CBOMCTBA OIpeZe/IeHHOr0 MHTerpara.
[TpumeHeHMe UHTerpasa K HaX0XKJeHHU!o IIolazel puryp.

Tema 42. Jlornueckoe CTpoeHUe Kypca CTepeoMeTpUu.

Lenb 1 3agaum MIKOABHOTO Kypca crepeoMeTpuH. [IponeaeBTrdeckuii 3Tam: (opMUPOBaHKe TiepBOHAYATbHBIX
TIpe/iCTaB/eHUM O IPOCTPAHCTBEHHBIX (PUrypax B Kypce MaTeMaTUKU OCHOBHOM 1IKOJ/bI. CTPYKTypa
CHCTEMaTHYeCKOro Kypca CTePeOMEeTPUH U ero 0COOeHHOCTH.

Tema 43. IlepBble ypOKY CTepeOMeTPUU B KypCe MaTeMaTHKU CTapllnX K/1acCoB.

MeTtoauKa U3y4eHHs akCHOM CTepeoMeTpuu. MeTouKa U3yueHHs MepBbIX TeM CTepeOMeTpHH.

Tewma 44. YueHue 0 napaiielbHOCTH NPSIMbIX M TJIOCKOCTEM.

Merto/iKa U3y4yeHus] OCHOBHBIX TIOHSITUM TeMbl: Tlapasiie/ibHble IpsSiMble B IPOCTPAHCTBE; CKPeLUBaoLecs



TNIpsiMble; TpsiMast, NapaJiiesibHasi IVIOCKOCTH; Mapasule/ibHble IVIOCKOCTH.
Tema 45. Vi3yueHue neprieHAUKY/ISPHOCTH MPSIMBIX U IIJIOCKOCTEM.

MeToauKa U3yueHHUs] OCHOBHBIX TIOHATHI U TEOPEM TeMbI: MepIIeHAUKY/IIPHOCTD MPSIMBIX B IPOCTPaHCTBE;
TripsiMasi, TieprieHANKY/IsIpHas TVIOCKOCTH; TeopeMa O TpeX MepreH/JuKy/ispax; ABYTPaHHbINA yTroJ;
TMeprIeHUKYJ/IIPHOCTD TJIOCKOCTEH.

Tema 46. I3yueHre MHOTOTPaHHUKOB B KypCe CTEPEOMETPUH.

PasznuuHble OAX0/bI K TPAKTOBKE MOHSTHSI MHOTOTPaHHUKA. BeInyK/ble MHOrorpaHHUKU. [1py3MeL.
[Tapamnenenunenst. [lupamugel. Y ceuenHas nupaMmuza. IlpasuibHas ripusma. [lpaBunbHas nupaMuza.
[IpaBU/IbHBIE MHOTOIPaHHUKM B KypCe FeOMeTPUM CTapLIMX K/IaCCOB.

Tema 47. 3yuyeHue Tes1 BpallleHUs.

Pasnuunble BapraHThI U3/10KeHUs TeMbl '"Tesna BpaieHus' . LIunvHap, ero sjaeMeHThl, CeueHus LUIUH/PA,
KacareyibHas TNIOCKOCTb. KOHYC, ero 3/1eMeHTHI, CeYeHHsI KOHyCa, KacaTe/ibHas MJI0CKOCTb. Y CeueHHbIN KOHYC.
Cdepa u map. KombuHaLu MHOTOrDaHHUKOB U TeJT BpAILeHMSsI.

Tema 48. Vi3yueHre 00beMOB U /10113 i€l TOBEPXHOCTU CTePeOMETPUYECKHX TeJl.

MeTtoauka u3yueHHs MOHATHUHN TUIOLIa/b TOBEPXHOCTH MHOTOTpaHHMKA U TI/I0IIa b [TOBEPXHOCTH Tesla
BpailleHus1. Pa3nuuHble MeTOIUUYECKHE TTOAX0/bl K BBEJIEHHIO MOHATHS "00beM Testa". Pa3mnuHble CriocoObl
BBIBO/Ia (HOPMYJI JI/1s1 BBIUMC/IEHUs] 00beMOB Tesl. MeTouKa 00y4eHUs IIKOJIbHUKOB PeIleHHr o 3aJjau Ha
BBLIUKMC/IEHHE TIIONIaield TTIOBEPXHOCTA M 00'beMOB MHOTOTDAaHHUKOB U KPYTJIBIX TeJl.

Tema 49. BeKTOpEI B IIPOCTPAHCTBE.

e 1 3az1aun M3yuyeHUst BEKTOPOB B Kypce cTepeoMeTpuu. Posb aHaiorny rpu usyuyeHuy BeKTOpPOB B
MpOCTPaHCTBe. MeTo/[uKa N3yUeHHsI OCHOBHBIX MOHATHH TeMbl. O0yUyeHHe TPUMEHEHHI0 BEKTOPOB MpU
pellleH’H CTepeoMeTprUYeCcKuX 3a/au.

Tema 50. KoopiriHaTkI B MPOCTPaHCTBE.

Lles v 3agaun U3yveHus: TeMbl "MeTo KoopAMHAT B TipocTpaHcTBe”. Oco6eHHOCTH (OPMUPOBAHNMS OCHOBHBIX
NoHATUM TeMbl. OTiopHBIe 3HaHus. [IpocTeline 3aaur B KOOpAMHAaTaX B MPOCTpaHCTBe. MeToArKa
(hopMUpOBaHUs KOODJUHATHOTO MeTO/la PellieHus 3a/ad.

Tema 51. I'eomeTprueckue NOCTPOEHUS B KypCe CTepeOMeTpUU.

MecTo u poJib reoOMeTpUUeCKHX MOCTPOEHHUH B IIKOJILHOM Kypce cTepeoMeTpuu. MeToAuKa U3yueHus
reoMeTpPHUeCKHX TIOCTPOEHHUH B Kypce CTepeOMeTpHUU: M300pakeHHe TIPOCTPAHCTBEHHBIX (GUTYP; TOCTpOeHHe
CeyeHHUs] MHOIOTDaHHUKOB TUIOCKOCTBIO.

[TpakTUyeckue 3aHSATHsS /nMabopaTopHbie PabOTHI OPraHU3YIOTCS, B TOM 4YucC/e, B (hopMe TpaKTHUYeCKOM
TMO/ITOTOBKM, KOTOpasi MpeAlyCMaTPUBAeT ydyacTHe OOYYarol[uXCsl B BBITIOJTHEHUU OT/AENbHBIX 3JIEMEHTOB
paboT, cBsi3aHHBIX C OyyiIel nmpoheccoHaTLHON AeATeTbHOCTHIO.

Ha mpoBefieHMe MpakTHUeCKUX 3aHSATHM / 1abopaTOpHBIX pPaboT B (opMe TPAKTUUYECKOH IMOATOTOBKH
OTBOJIUTCS: O4Hasi hopma obyueHus - 45 u.

4. YueGHO-MeTO/jUUECKOe 00ecrieueHre CaMOCTOSITe/IbHO PadoThI 00yUaromuxcs

CamocrosTenbHasi paboTa o0ydaroL[uXcsi BK/IOUaeT B cebsi MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM U
3a/laHusIM /Il TeKYIlero KOHTPOJsSi U MPOMEXYTOYHOM aTTecTaly MO0 WTOraM OCBOEHUS AUCLIUILIMHbI
TPUBEIeHHBIM B TI. 5.

[yt obecrieueHrst CaMOCTOSITE/IbHOW PabOThI 00yUarOIIUXCST UCTIONMb3YHOTCS:

- 37IeKTPOHHBIN Kypc "Metozvka o0yueHnst MaTematuke' (https://e-learning.unn.ru/course/view.php?
id=8371).

Wuble yueOHO-MeTOAMUYECKHE MaTepHasibl: Y ueOHO-MeTo[uUeCKre T0KyMEHThI, perjlaMeHTHUDYOIIIe
CaMOCTOSITe/IbHYIO PaboTy, azipeca JOCTyTIa K IOKyMeHTaM:

https://arz.unn.ru/sveden/document/

https://arz.unn.ru/pdf/Metod_all_all.pdf



5. @DOoHJ OLEHOUHBIX CPEeACTB /I TeKYyIlero KOHTPOJ/Is YyCleBaeMOCTH U TPOMEeXYyTOUHOM
aTTecTalyy Mo JUCIUIIMHE (MO/Y/II0)

5.1 TunoBble 3afiaHusA, He00XOJUMBbIe [JIsi OLEHKH pe3y/IbTaTOB 00y4YeHHUsI MPU MPOBeJeHUH
TeKyIlero KOHTPOJisl yCIieBaeMOCTH C yKa3aHHeM KpHuTepHeB HX OLleHUBaHUSA:

5.1.1 TunoBbie 3afgaHusa (OLeHOUHOe CpPeACTBO - /[loK/iaj-mpe3eHTanus) /1 OLIEHKHU
copmupoBaHHocTH KomneTeHnuu OITK-2:

HopMaTHBHO-TIpPaBOBOe ¥ METOUECKOe COMPOBOXK/IeHHe 00pa30BaTe/TbHOTO TPOLIeCCauB B MHTEPHET-Pecypcax
5.1.2 TunoBble 3ajaHusa (OLeHOUHOe CPeACTBO - /[loK/JajA-mipe3eHTaNus) /A OLeHKHU
copmupoBanHocTu KomnereHuu OITK-5:

O0630p MHTEPHET PecypCcoB TI0 OPraHW3ALMH KOHTPOJIS U OL[eHKH Pe3y/IbTaTOB YUalluXCsl.

5.1.3 TumnoBbie 3afgaHusa (OLeHOUHOe CPeACTBO - /[loK/jaj-mpe3eHTaNus) [/ OLeHKHU
copmupoBanHocTH KomneTeHnuu OITK-6:

,Z[I/ICTEIHL[I/IOHHI:IE TeXHOJIOTUn 06yqu1/1;1 MaTeMdTHukKe

5.1.4 TumnoBble 3afaHusA (OLeHOUHOe CpPeACTBO - /[IOK/Jaj-mipe3eHTANUs) /I OLeHKH
copmupoBaHHocTH KomneTeHnuu ITKP-6:

O6pazoBaTesbHbIe MIaTGOPMbI B 00yUEHUH MaTEMAaTHKe

Kputepun onjeHuBaHus (0LleHOUHOE CPeACTBO - JloK/1a-nipe3eHTalMA)

OueHka Kpurepuu orjeHrBaHUs

paboTa MOTHOCTBIO paCKPHIBA€T OCHOBHBIE BOTIPOCHI TEOPETUYECKOT0 MaTepuasa. CTyZeHT
TIPUBOIUT MH(POPMALIUIO U3 TIEPBOMCTOYHUKOB W U3/IAHUH T1ePUOIUUeCKOl TIeYaTH, PUBOIUT
3a4TeHO

MpaKTUYeCKHe MPUMEPHI, B I0K/Iajie OTBEYAET Ha JIOTIO/THUTETbHBIE BOMTPOCHI MPerno/aBaTes U

CTYAEHTOB. HPEBEHTBI_[I/IH OoTBeuaeT BCeM HEO6XO,E[I/IM])IM Tpe6OBaHH${M.

paboTa HeZIOCTaTOUHO pacKphIBaeT OCHOBHBIE BOTIPOCHI TEOPeTUYeCKOro MaTepuasna. [Ipu oTBeTax
He

Ha AOIOJIHUTE/IbHBIE BOIIPOCHI B IOK/IaJe IMTyTA€TCA B OTBETAX, HE MOXET AdTh TTIOHSTHBINA U
3a4TeHO

apryMeHTUPOBaHHbBIN OTBeT. [Ipe3eHTalus cocTaB/ieHa He FPaMOTHO

5.1.5 TunoBbie 3afaHusa (oLeHOUHOe CpeACTBO - Ompoc) AN OLeHKH C(opMHPOBAaHHOCTHU
kKovmerennuu OITK-2:

1. Kak TpakTyeTcs IOHATHe «TeKCToBas 3a/1aua»? Ha3oBute ee 0CHOBHbIE KOMIIOHEHTHI.

2. KakoBa norvueckas rocsieoBaTe/IbHOCTb PACIIMPEHKsT YUCI0BbIX MHOXKECTB

3. HaszoBuTe NpyHLMMIBI OPraHW3alMy CUCTEMBI YIIPAXKHEHUM NPU U3YUeHHUU TOXKeCTBEeHHBIX
nipeoOpa30BaHUM.

4. Kakue ypaBHeHUsI U3y4yarOTCd B 7 KjlacCe ¥ Ha YeM OCHOBAH MeTOJ, UX pelleHus?

5. Kakue BapuaHThI oripe/ie/ieHusi MOHATHS GYHKIUM CYIeCTBYIOT B HaCTOsI[ee BpeMsi B
MaremaTHKe-HayKe?



6.
7.
8.

Kakue BU/IbI oripe/iesieHUi 1peo6s1afjatoT B TIePBLIX pa3ziesiax yueOHUKa reOMeTPUU?
Kakue cyiiiecTByrOT MeToiuUeCKUe MOAX0Abl K U3y4eHU0 MHOTOYTO/bHUKOB B IITKI'™?
Kakue fielficTBUsI COCTaB/ISIIOT YMEHYe UCI0/1b30BaTh BEKTOPHBIM MeTO/, TIPU pellleHrH 3a7au?

5.1.6 TumnoBbie 3ajaHusa (oLeHOUHOe CpeACTBO - Ompoc) AN OLeHKH C(opMHPOBAHHOCTH
xkomnerennuu OIIK-3:

1.
2.

6.
7.
8.

KakoBa ocHOBHasi 0COO€HHOCTh TEKCTOBBIX 3a7iau?
Kakue nociejoBaTe/IbHOCTH U3YUeHUsT YUCe/T BCTPEUAIOTCS B Pa3HbIX yueOHMKax? B ueM ux
TIJIFOChI U MUHYCBI?

. KakoBa posib iHMY ypaBHeHuM U HepaBeHCTB B IITKM?
. Kakue Tvribl ypaBHeHH n3ydaroTcs B 8-9 Knaccax? OnuinmTe CriocoObl UX PeIeHusl.

[TpuBesvTe NprUMepsl.

. Kakue meToiueckuie TpakTOBKY MOHATUs QyHKLMU Mcronb3oBamuch B IIIKM? Ha3oBuTe nx

AOCTOMHCTBA U HEJOCTATKH.

Ha KOHKPETHOM IMIprUMepe paCKpOI‘;ITe STaIlbIl CI)OPMI/IPOBHHHH reoMeTpudYeCKux TTOHSITHM.
Kak BBOJUTCHA ITOHATHE MHOI'OYTr'OJIbHUKA B yT—IE6HI/IKaX 10 TeOMeTPUU PA3HbIX aBTOPOB?
OxapaKTepmyf/iTe 3TdIlbl pellleHns 3da/ja4 BEKTODHBIM METOA0M.

5.1.7 TunoBble 3ajaHusa (oLeHOUHOe CpeACTBO - Ompoc) AN OLeHKH C(opMHPOBAaHHOCTHU
komneteniuu OITK-5:

Eal

7.
8.

Kakue cyieCcTByrOT MeTO/IbI pellieHrsl TeKCTOBbIX 3a/ay?

OxapakTepu3yiiTe IpreMbl BBeieHUsI TIOHSITUSI OTPULIATeIbHOTO YUCJIa.

Ha3oBuTe 0CHOBHbIE HalpaB/ieHUs1 pa3BepThIBaHUS JIMHUY YpaBHeHUI U HepaBeHCTB B LITKM.
Kakoe ypaBHeH1e Ha3bIBaeTCsl MppalMOHaIbHBIM? Kak MO)KHO MOTHBUDPOBATh BBeJleHUE
TOHATUS UPPALIMOHAIBHOTO ypPaBHEHUS?

ITo kaKo¥ cxeme POMCXOUT M3yueHre (PyHKLMI B Kypce anreOpbl OCHOBHOM IIKOJIBI?
[TpounmtocTpupyliTe Ha KOHKPETHOM MIpUMepe.

. Kakue ymenust Heo6xozuMo ()OpMHUPOBATh Y yUaLXCs /151 OBIaZeHus 00IM yMeHrneM

pelarts 3azaun’?
Kakoi1 MHOrOyro/IbHUK Ha3bIBaeTCs BBIMYK/IbIM? JlaiiTe pa3Hble onpe/ie/ieHusl.
KT0 0jHMM U3 NepBbIX UCII0JIb30BAJI IIPSMOYT0J/IbHbIe KOOPAUHATHI?

5.1.8 TumnoBble 3ajaHusi (oLeHOUHOe cpeAcTBO - Ompoc) AnA oueHKH CcHOPMUPOBAHHOCTH
kKomneteniuu OITK-6:

1.

ok W

UTo noHMMaeTcs oJ, reOMeTPpUYeCKUM MeTO/I0OM pellleHHs TEKCTOBbIX 3a7au? B uem ero
MIperMYyILeCTBO epe/ IPYTUMMU MeTOAaMu’?

OnuiurTe METOAUKY CpPaBHEHUS TIOJIOJKUTENbHBIX M OTPULIATE/IbHBIX UHCe/I.

Kakue cyliecTByrOT NOAX0/bI K OMpe/ie/IeHUI0 MOHATUSI ypaBHeHus B LIIKM?

Ha3zoBwure 0011ve, yHUBepca/ibHbIe METO/IbI PellieHHs ypaBHEeHW U HePaBeHCTB.

Kak BBoauTCS moHsATHe Tpadvka GyHKLMK? KakoB anropyuT™ noctpoeHus rpadurka
KBa/IpaTUUHOUN (PYHKLIUU?

Kakue meToanueckre mogxo/bl CyLeCTBYIOT K BBeZIeHUIO MOHSITUSI paBeHCTBa (GUryp B
IIKOJIbHOM KypCe reOMeTpuu?

. Kak BBOJIUWTCA IMOHATHE IIPAaBUJIbBHOI'O MHOT'OYT'O/IbHUKA, U KdKKe CBOICTBa MpaBUJ/IbHBIX

MHOI'OYTO/IbHUKOB U3yuaroTcs B IHKI™?

. B kakom HAY4YHOM TpYy/i€ n3/ilara/iiCb OCHOBHbLIE W eH aHA/IMTUUeCKOM reoMeTpHru Ha

IIJIOCKOCTU?



5.1.9 TunoBble 3ajaHus (omeHOYHOe cpeAcTBO - Ompoc) Ans oneHKU C(opMHUPOBaHHOCTH
kKomneteniuu OITK-7:

1.

7.
8.

Kakue TUIbI TEKCTOBBIX 33/jau pelliaroT yuarecs B 5-6 kaccax? Kakue MeTo/ibl pellieHus
371eCh OOJIbIlIe BCEro UCTIOMb3YOTCS?

. Kakue uncia Ha3bIBalOTCS HaTypa/JIbHBIMH, LI€JIbIMH, PAlIMOHA/IbHBIMMU, ,E[GflCTBHTGJII:HbIMH?

Kakue 3ak0HBI CTIpaBe//IUBbI /151 CJI0KeHUs] U YMHOKeHUs! paljiOHa/IbHbIX YrCe?
Kak TpakTyeTcs oHATHe ypaBHeHUs B 5-6 Kiaccax?

HasoBuTe yacTHbIe CIOCOOBI ¥ MPYEeMBI pellieHNst YPaBHeHHU 1 HepaBeHCTB.

B uem 3akstouaeTcss 0c00EHHOCTh FeOMeTPHUH, BbIe/ISIOIast ee Cpesiu JPyTuX
MaTeMaTUYeCKUX HaykK?

. B uem ocobeHHOCTH BBe/jeHNsI TIOHSATHS PABHBIX TPEYTOJHHUKOB B Pa3HBIX yueOHUKaxX

reomeTpuu?
Kak TpakTyeTcst BeKTOp B MaTeMaTHKe?
Uto faet HaMm BBeJieHHe TTOHATUSA KOOpAuHaThl B [IIKM?

5.1.10 TunoBble 3ajaHusa (omeHOYHOe cpeAcTBO - Onpoc) A/isi OLeHKH C(hOPMHUPOBAHHOCTH
komneTeHnuu OITK-8:

1.

Kakue BU/IbI 33/1aU Ha MPOLIEHTHI U3y4daroTcs B 5 Knacce? [IpuBeguTe ripumepbl. Kakvm
Criocob60M OHH PelaroTCsl.

. Ha3oBuTe oCcHOBHbBIE THITBI TTPe0Opa3oBaHuii, KOTOpbie u3yuaroTcs B [IIKM. KakoBbl 3Tarbl ux

W3y4yeHusi?

. Kakue YPaBHEHHWSA Ha3bIBAKOTCA paBHOCI/IJ'H:HbIMI/I? Kakue sTarbsl MO>KHO BbIJE/INTb B U3YyUEHUN

Yl IPUMEHEeHUU 3TOr0 MOHATUSA?
Kak BBOAWTCS OHATHE CUCTEMBI IBYX JIMHEMHBIX YPaBHEHUU C [IByMsI HeHM3BeCTHbIM? KaKOBBI
ocobeHHOCTH U3yueHusi 3Toi Tembl B [ITKM?

5. KakoBbI 33/1aui LIIKOJIBHOI'O Kypca reOMeTpUu?

6.

7. Kak orpefiesisifoT TIOHSITHE «PaBHbIE BEKTOPBI» aBTOPHI IIKO/IEHBIX yueOHIUKOB reOMeTprn?
8.

HasoBure e/ U3y4YeHHs TeMbI O B3dMMMHOM PACITI0J/JI0OKE€HWHU TIPAMBIX Ha ITJIOCKOCTH.

B uem cyuHOCTb KOOPAMHATHOTO MeTo/ia?

5.1.11 TunoBble 3ajaHus (oLeHOYHOe cpeAcTBO - Ompoc) ANA OLeHKU Cc(HopMHPOBAHHOCTH
kKomnerennyu ITKO-1:

1.

w

© N

PackpoiiTe CMBIC/T TOHATHM «TOXKIECTBO», «TOXKIECTBEHHO paBHbIe BhIpaykeHUsh». [IprBeanTe
TIpYMepBl.

. MoryT /1 yuarmecst 5 Kiacca pets ypaBHeHHe 2x-3=x? OTBeT 000CHYyTe.

IMTouemy ronsiTHe hyHKIMH ObLTO BBeieHO B IITKM? Kakue yueHsle B Poccun 1 3a PyGexxom
BBICTYTIa/H 3a ero BBesieHHe? Kak A. fI. XuHurH 000CHOBBIBa/T BBeZleHHe TIOHATHS (DYHKIMOHATBEHON
3aBucuMocCTy B [IIKM?

Kakue By/ib1 oTipe/iesieHrii reoMeTpUUeCKUX MOHITHI BaM M3BeCTHBI? [1puBeuTe IpUMepkl.

B ueM cyLHOCTB J0Ka3aTe/bCTBA METO/0M OT IPOTUBHOIO?

KakoBb! L1e/11 U3yuyeHrst BeKTOPHOI'O MeTOo/ia B LIKOJIe?

Kakvie BO3MO>KHBI Iy TH BBeZleH!Us] TPUTOHOMEeTPHUUeCKUX (YHKLMH B IIKOIbHBIA KypC MaTeMaTUKU?
Ipy usyuyeHnu Kakux BOIIPOCOB B Kypce reOMeTpUM OCHOBHOM IIKOJIbI HUCIO/b3YOTCS
TpPUrOHOMeTpHUecKue QPyHKLHN?

5.1.12 TunoBbie 3ajaHus (OLleHOYHOe CpeACTBO - Onpoc) Ans OHeHKH C(HOPMHUPOBAHHOCTH
kKovmnerenuu ITKP-3:



1. OxapakTepu3yiiTe 3Taribl pellieHHsl TEKCTOBOU 3a/jaui.
2. OxapakTtepu3yiiTe 0COOEHHOCTH TOX/|eCTBEHHBIX Mpeobpa3oBaHMii: a) B 5-6 kaccax, 6) B 7

N kW

8.

KJacce, B) B 8 Knacce, r) B 9 knacce, 1) B 10-11 kmaccax

Kakue BU/Ibl ypaBHeHUM 1 HepaBeHCTB u3yudaroTcsi B LIIKM?

Ha3zoBuTe ocobeHHOCTH M3yueHHsI HepaBeHCTB B [ITKM.

OxapakTepu3yiiTe cojiep>kaHre 00yueHusi TeOMeTpUH B 7-9 Kiaccax.

KakoBbI 3Tarbl u3yueHusi B3aMMHOTO PaCIiOI0KeHUs MPsAMbIX U riockocTel B LITKT .
Kak no3HakoMUTh yyaImxcs C MoHATHeM KOOpJAHWHAT BeKTopa?

Kakue npocretimue 3alaui B KOOpAWHAaTaX J0/DKHBI YMeTh pellaTh yJaluecs?

5.1.13 TunoBble 3ajaHus (oLeHOYHOe cpeAcTBO - Ompoc) AnA OLeHKU C(HPopMHPOBAHHOCTH
kKomnerenuu ITKP-5:

1.

Kakue cymjectByroT hOpMBI 3aTIMCH pellieHNst TEKCTOBOM 3a/iauun?

2. Kakwue BUzibI MpeoOpa30BaHMid BKIIOUAIOT B cebs TOXK/JeCTBeHHbIe 1Tpeobpa3oBaHusl, N3yyaeMble B

& N

IKM?
Kaxkwue Tumb! npeobpa3oBaHUii UCIIO/IB3YIOTCS NP pellleHuH YpaBHEHUH U HepaBeHCTB?
KakoBbI 0CHOBHBIE MeTO/IbI pelieHus HepaBeHCTB B [ITKM?

. Kak rpeacTaB/IeHbI JIOTUYECKHEe OCHOBBI IHKOJ/IBHOI'O KypCd reOMeTPUM B KAXKAOM K3 IL[(?I‘/JICTBYIOH_II/IX

y4eOHUKOB reOMeTpUN?

CdopmynupyiiTe pHU3HaK paBeHCTBA BEKTOPOB: a) uepe3 KOOPAUHATHI; 6) uepes ux JIMHbI
KakoBb! 3Tarns! pelieHus 3aa4 KOOPAUHATHBIM METOL0M?

Oxapakrepu3yiiTe B 00IIMX YepTaxX CTPYKTYpY U COZiepKaHHe Kypca MaTeMaTHKH 5-6 K1acCoB.

5.1.14 TunoBbie 3ajaHus (OL[eHOYHOe CpeACTBO - OnNpoc) AN OHeHKH C(HOPMHUPOBAHHOCTH
kKovmnerenuu ITKP-6:

Eal S

UeM OT/IMUAIOTCS TOXK/ECTBEHHBIE Ipeobpa30BaHMsl OT PaBHOCU/ILHBIX peobpa3oBaHuii?
Kak peratoTcs ypaBHeHUs B 5 Kiacce (6 knacce)?

Kto BriepBblie BBes1 TEPMUH «(YHKLIKS»?

Kakue nonsaTtus aBsr0Tca HeonpeensdeMbivu B IITKI™? [IpuBesuTe pasinyHble BApUaHThI
CHCTEeM HeoTIpe/ieJisieMbIX TIOHSTHI Pa3HbIX IIKOJBHBIX YUeOHHKaX.

Kakue reomerpuu, Kpome reoMetpuu EBkin/a Bl 3HaeTe? B ueM oT/inuve reoMeTpuu
JlobaueBckoro ot reometpuu EBKnzia?

. Kakue petictBus ¢ Bektopamu usyuatorcs B [ITKI'™?
7.
8.

Kakoga posib TpuroHomerpuueckux ¢pyHkimi B HIKM?
KakoBo 3HaueHue yuenus o yucie B [IIKM?

Kputepun oneHuBaHus (0LieHOUHOe cpeAcTBO - Ompoc)

OrjeHka KpuTtepuu orjeHMBaHs

YpoBeHb 3HaHUI B 00bEMe, COOTBETCTBYIOIL[EM TIPOrpaMMe MOATOTOBKH. J[0My1IieHO HeCKObKO
HerpyObIx ommbok. I1posieMOHCTPHYPOBaHb! BCe OCHOBHBIE YMeHMUs], pellieHbl Bce OCHOBHbIE 3a/jauu

3auTeHo
¢ HerpyObIMH OIITMOKAaMU, BBITIONTHEHBI BCe 3a/laHMsl, B TIOJTHOM 00beMe, BO3MOKHO HEKOTOPBIe C
HeJloyeTaMu.

He YpoBeHb 3HaHUI HIDKe MUHUMaNbHBIX TpeboBaHui. iMeny MecTo rpy0Oble ommbOKuy. [Ipy pelieHun

3aUTe€HO CTAHAAPTHBIX 3a/id4 He IPOAE€MOHCTPUPOBaHbI OCHOBHLIE YMEHUS. Nmenu mecto rpyGLIe OLLIMOKH.




5.1.15

TunoBble 3afaHusa (oneHouHOe cpeacTBO0 - IIpoekTHas pa6ora) A/ OLEHKH

copmupoBanHocTu KomnereHiuu OITK-2:

1. TTpoekT u3yueHus TeMbl « ApudMeTHUeCKast U reoMeTpUUeckasi mporpeccun» (9 knacc). Y pok-
Jiekumsi metonom Y [E.

2. TIpoeKT u3yueHusi TeMbI «DJIeMEHTbI TPUTOHOMEeTPUM». ToXK/IeCTBeHHbIe TTpeobpa3oBaHus
TPUTOHOMETPUUECKUX BbIPAXKEHUW». Y DOK-TIPAKTUKYM.

3. IpoekT u3yuenus TeMsl «IlapasienbHbie TIpsiMbie» (7 Kacc). Y poK-/IeKLKsI.

4. TlpoekT n3yueHus TeMbl «COOTHOILIEHHE MeX/y CTOPOHAMU U yTJlaMU TPeyroyibHUKa» (7
k1acc). CeMUHap-TIPaKTUKYM.

5.1.16 TumnoBbie 3ajaHus (oueHouHoe cpeAcTBo - IlpoekTHass paGoTa) /I OLIEHKHU

copmupoBaHHocTH KomneTeHnuu OITK-3:

1. IlpoekT u3yueHus TeMbl «HeTbIpexyronbHUKW» (8 Knacc). CeMUHapCKOe 3aHsITHe
o6ob11iaroIriero Tura.
2. Ilpoekt u3yuenus TeMsl «Ilnomazae» (8 Knacc). Ypok-npakTUKYM.
3. [IpoekT opraHu3aruu 3aK/IF0UUTE/IbLHOIO ITIOBTOPeHuUs B 8 Kiacce TeMbl «OKPY>KHOCTb». YPOK-
JIeKLIUSL.
5.1.17 TunoBble 3ajaHus (omeHOUYHOe cpeAcTBO - IIpoeKkTHass pa0doTa) AJIA OLEHKH

chopmupoBanHocTu KomnereHiuu OITK-5:

[TpoekT u3yuenus: TeMbl «HeThIPeXyTobHUKW» (8 Kimacc). Pa3paboTath pa3inuHble BUBI paboT,

HarpaB/ieHHBIX Ha KOHTPOJIb U OLIeHKY ()OpMHPOBaHMA NMPeAMETHBIX Pe3y/IbTaTOB 00yUYaromuxcs

5.1.18 TumnoBbie 3ajaHus (oueHouHoe cpeAcTBo - IlpoekTHass padoTa) I OLEHKH
copmupoBanHocTH KommereHnuu OITK-6:

1.

[TpoeKT u3yueHus TeMbl «/]/lMHa OKPY>KHOCTHU | IOk Kpyra». Creluduka ypoKoB
CUCTEMAaTH3alLMU U 0000IIeHUs 3HaHUH YUall[MXCsl Ha TPUMepe JJAHHOW TEMBI.

[TpoekT u3yueHus TeMbl « COOTHOIIIEHHE MEXX/Yy CTOPOHAMU M yT/IaMH TPEYTro/IbHUKA.
CkasisipHOe TIpOM3Be/leHHe BeKTOpOB» B 9 Kiacce. O0yueHMe MIKOJILHUKOB 0060011[eHHOMY
criocoOy pelrieHus 3a/jau B TeMe. Y POK-JIEKIHS TI0 PEIIeHHIO KTFOUEeBbIX 3a/iay.

[TpoekT u3yueHus: TeMbl «/]BrKeHUsI TUIOCKOCTH». [IpreMbl BKTFOUeHHUSI IIIKOJTbHUKOB B
CaMOCTOATE/TbHYIO MO3HABATE/IbHYIO 1eSITe/IbHOCTL. OpraHu3aliysi CeMUHAPCKOTO 3aHATHS T10
W3yUYeHHI0 HOBOTO MaTepHara.

5.1.19 TumnoBbie 3ajaHus (oueHouHoe cpeAcTBo - IlpoekTHas pa6oTa) /I OLIEHKHU

copmupoBaHHocTH KomneTeHnuu OITK-7:

1. OcobeHHOCTH PabOTHI B K/1accax C yryiy0OeHHbIM U3yueHHeM MaTeMaTHKU. [IpoekT
n3yueHus TeMbl «[Ipeobpa3oBaHust MIOCKOCTH» B 9 MaTeMaTHUeCKOM Kiacce. Y poK-
JIeKLUS 110 JAHHOM TeMe.

2. TIpoekT usyuenus Tembl « Tpuronomerpuueckas GpyHkuusi. O6paTHbie
TPUrOHOMeTpUYecKue GyHKLUK». Y POK-/IeKLUsl.

3. IlpoekT u3yueHus TeMbl « TpuroHomeTpruyeckue ypaBHeHus U HepaBeHcTBa (10 Knacc).
CeMHHap-TIPaKTUKYM.

5.1.20 TumnoBble 3ajaHusa (oeHoOuHOe cpeAcTBO - IIpoekTHas pabora) AN OLEHKH
chopmupoBanHocTH KommnereHuuu OITK-8:



1. TTpoekT u3yueHus Tembl «IIpumMeHeHHe TTPOU3BOAHOM K UCC/IeoBaHUIO0 PyHKIUN» (11 Knacc).
CemuHapcKoe 3aHsiTHe 0000I11aroIIero TUra.

2. TIpoekT u3yuenus Tembl «Ileppoobpa3sHast v uHTerpam» (11 Knacc). Y pok-npakTUKYM.

3. IlpoekT opraHu3anu 3aKIHYUTETEHOrO MOBTOpeHUs B 11 Kiacce TeMbl «Y paBHEHUS U
HepaBeHCTBa». Y POK-yeKLus «Ob1ijre MeTo bl pellieHrsl ypaBHeHHH U HePaBeHCTB».

5.1.21 TunoBble 3ajaHus (omeHOUYHOe cpeAcTBO - IIpoeKkTHas paboTa) AJA OLEHKH
copmupoBaHHocTH KomneTeHnuu ITKO-1:

1. TIpoekT n3yueHus TeMbl «IIpaBU/IbHBIE MHOTOTPaHHUKN». CrieldriKa ypOKOB CUCTEMaTU3aLd 1
0060011]eHMsT 3HAHUH yUallMXCsl Ha TIPUMepe JaHHOH TeMBI.

2. TIpoekt u3yueHus TemMbl «TpeyronbHUKN» B 7 Knacce. OOyueHre MIKOJILHUKOB 000011jeHHOMY CIioco0y
pelleHus 33714 B TeMe. Y POK-JIEKLIUS TI0 PellIeHHI0 K/TI0UeBbIX 3a/ay.

3. OcobeHHOCTH paboTHI B K/lacCax C yriybaeHHbIM H3y4eHreM MaTeMaTHKU. [IpOeKT U3yueHHst TeMBbI
«/IBr>keHHs mpocTpaHcTBa» B 10-11 MaTemMaTHueCcKuX Kaaccax. Y pOK-/eKLUs 110 JaHHOW TeMe.

5.1.22 TunoBble 3ajaHus (oHeHOUYHOe cpeAcTBO - IIpoeKkTHass pabdoTa) AJIA OLEHKH
copmupoBanHocTu KomnereHuu [TKP-3:

1. TIpoekT u3yueHust TeMbl « MHOTOTpaHHUKW». OOyUeHre ITKOJIbHUKOB PeIleHHI0 3a/lau B TeMax
«IIpusma», «Ilupamupga».

2. IlpoekT u3yuenus TeMol « MHOrorpaHHUKW». I104r0TOBKA yunTe/I ¥ y4Yaluxcsl K YPOKY-
ceMUHapy. Y poK-ceMuHap 1o teMe «lIpaBuibHble MHOIOIPAaHHUKW» B K/lacCax pPas/IMuyHOIO
npoduIs.

3. OcobeHHOCTH TIpeTnofiaBaHusi CTEPEOMETPHH B T'YMaHUTAPHBIX Kiiaccax. [IpoekT u3yueHus
TeMbl «[lapajiesbHOCTb NPSMBIX U IIJIOCKOCTeN». YPOK U3y4eHUs1 HOBOTO IO Teme
«306pa>keHre IPOCTPAaHCTBEHHBIX (PUT'YD B TIapa/uIe/IbHOMN MPOEKLAN».

5.1.23 TumnoBble 3ajaHus (oueHouHoe cpeAcTBO - IlpoekTHas paGoTa) /I OLEHKH
copmupoBanHocTu KomnereHuu [TKP-5:

1. IlpoekT n3yveHus: TeMbl « MHOrorpaHHUKN». OOyueHue IIKObHUKOB PelleHHIO 3a/ja4 B TeMax
«IIpusma», «Ilupamuga».

5.1.24 TunoBble 3ajaHus (omeHOUYHOe cpeAcTBO - IIpoekTHass pabdoTa) AJA OLEHKH
copmupoBanHocTu KomnereHuu [TKP-6:

1. OcobenHocty paboThI B Kaccax € yriy0sieHHbIM U3ydeHrneM MaTteMaTuKu. [IpoekT u3yueHust
Tembl «KoMOMHaIMK MHOTOTPaHHUKOB U (UTyp BpallieHus» B 11 MaTeMaTHuecKoM Kjacce.
Ypok-nekius no TeMe «Cdepa, BriucaHHasi B MHOTOTPaHHHK».

2. TIpoekT nsyuenus TeMbl «O0beM TIPU3MBbI ¥ TUPaMuZb». CYIIHOCTB JIOTUKO-AUJaKTUYeCKOTO
aHasM3a 3a7la4 B TeMe. YPOKHU PelIeHus KJFOUeBbIX 3aZlay Ha BbIUKC/IeHre 005eMOB
HaK/IOHHBIX ITPU3M U HellPaBU/IbHBIX NMMPaMH.

3. IpoekT u3ydeHus TeMbl «CTerieHHast PYHKLUSI». Y POK-JIEKLIUSI.

Kputepuu oneHuBanus (oneHoOUHoe cpeACcTBO - IIpoekTHasi paboTa)

OneHka Kpurepuu orjeHrBaHUs

OT/INYHO pedepatrBHast paboTa MOJTHOCTBIO PACKPBIBAET OCHOBHBIE BOTIPOCHI
TeopeTHueckoro Marepuana. CTyIeHT IPUBOAUT UHGOPMALIUIO U3

MepBOMCTOYHUKOB U U3/IAHMH [1ePUO[MUeCKOl T1eyaTy, IPUBOAUT IPAKTHYeCKre




OrjeHKa

Kpurepuru orjeHUBaHUS

TIPUMepBI, B IOK/Ia/le OTBeUYaeT Ha JIOTIOTHUTe/IbHbIe BOIIPOCKI TIPero/jaBatesisi U
CTY/IeHTOB.

XOPOILO

pedepatrBHast paboTa YaCTUYHO PACKPHIBAET OCHOBHBIE BOIIPOCH TEOPETUUYECKOTO
MaTepuana. CTyZeHT NPUBOAUT UH(GOPMALIMIO U3 IePBOMCTOYHUKOB, OTBeUYaeT Ha
JIOTIOTHUTE/TbHbIe BOMPOCHI TIpero/jaBaTesisi U CTyAeHTOoB (TIpU Zi0KJIaZie), HO TpU
3TOM /IaeT He UeTKHe OTBeTHI, 6e3 0CTaTOUHO UX apryMeHTalin

YAOBJIETBOPDUTE/IBHO

pedeparuBHast paboTa B 00IIMX YepTax pacKpbIBaeT OCHOBHLIE BOTIPOCHI
TeopeTHueckoro Marepuana. CTyIeHT IPUBOIUT UHGOPMAIUIO TOJBKO U3
yueOHuKOB. [Ipy oTBeTax Ha JJONIOJHUTE/IbHBIE BOTIPOCHI B ZIOK/a/ie MyTaeTcs B
OTBETAaxX, HE MOXKET JIaTh TIOHATHLIA U apT'YyMEHTUPOBAaHHBIM OTBET

Hey/I0B/IETBOPUTETEHO

pa60Ta He CcaejiaHa

5.1.25 TunoBble 3ajaHusl (OLeHOUYHOe CpPeACTBO - TecT) ANA oLeHKU C(HOPpMHPOBAHHOCTH
kKomnerennyu OITK-3:

1. CoBpeMeHHBIH 3Tal pa3BUTHS MeTOANYECKON HayKHW MO’KHO Ha3BaTh 3TarloM:
1) HaKoOIJIeHNS SMIMPUUECKUX 3HaHMH 06 00yUeHH MaTeMaTHKe;

2) ycTaHOB/IeHHs1 0CODEHHOCTeH mpoijecca 00yueHHs] MaTeMaTHKE;

3) co3paHus TeOpeTHUeCKUX OCHOB OyueHHs MaTeMaTHKe;
4) aKCMOMaTH3aL{Y TeOpeTHYeCKUX OCHOB 00yueHHsl MaTeMaTHKe.

2. B HOBOI1 06pa3oBaTe/IbHOM NapajurMe NPUOPUTETHBIMH LieIMU 00yueHNsl MaTeMaTHKe CUUTAFOTCS:

1) BOCTIUTATE/bHBIE;
2) obpasoBare/bHbIE;
3) mpaKkTHYeCKHe;

4) pa3BuBalolye.

3.B ﬂHaHeKTH‘JeCKOﬁ B3aMMOCBA3U C JUAAKTUUECKUM IMPUHLUIIOM HaYyYHOCTU COCTOMUT IPUHIUIT:

1) BocriuTaHusl.
2) IOCTYITHOCTY;
3) HarJIsAHOCTH;

4) CHUCTEMAaTUYHOCTH M I10C/1e10BaTE/IbHOCTH;

4. CoBpeMeHHOMY NIepHO/ly Pa3BUTHs OTeUeCTBEHHOM NPAaKTUKY 00yueHHs: MaTeMaTHKe CBOMCTBEHHO:

1) oborarijeHre OCHOBHBIX COfIePyKaTe/IbHBIX JIMHUM IIKO/IbHOTO KypCca MaTeMaTHKHY;
2) obefHeHVe OCHOBHBIX CO/IEP>KATeIbHbIX JIMHUHN LIKOJIBHOTO Kypca MaTeMaTHKY;
3) BKJItOUEHHE B IIKOJIbHBIN KYPC MaTeMaTUKU HOBBIX CO/lepKaTe/IbHbIX JIMHUM;

4) u3bsITHE U3 LIKOJIBHOTO Kypca MaTeMaTHKU HEKOTOPBIX CO/iep>KaTe/bHbIX TMHUH.

5.B YC/IOBUAX NeATe/IbHOCTHOrO 1ogxoAa K 06y‘—IEHI/IIO MaTeMaTHKe LIKO/JIbHUKOB JOMHWHHPYIOIIUMHU [JO/DKHBI OBITh MeTO/bI:

].) O6'I::HCHI/ITEJ'H:HO-I/IJ'IJ'lI-OCTpaTI/IBHLIE;

2) pemnpoAyKTHBHEIE;
3) 4aCTMYHO-TIOMCKOBBIE;
4) nccesoBarenbCKue.

5.1.26 TumnoBble 3ajaHus (OLleHOYHOe cpeAcTBO - Tecr) AN OULeHKH C(HOPMHUPOBAHHOCTH
kKovmerennuu OIIK-7:



1. Ec/ii yuuresib caM CTaBUT yuebHYO 3aauy, a 3aTeM T10Ka3bIBAET ITyTH ee pPelleHHs], TO OH UCIIONb3YeT METOA:
1) 0OBsICHUTETEHO-WIMIOCTPATHBHBIH;

2) ipo6JIeMHOT0 U3/I0XKEHHUS;

3) 5BpUCTUUECKUI;

4) perpoyKTUBHBIN.

2. TIoHATHS «/Iy4» U «OUCCEKTPUCa» HAXOMATCS APYT C APYTOM B OTHOIIEHUH:
1) TOXXIeCTBEHHOCTH;

2) YaCTUYHOTO COBIIa/IeHUST;

3) nounHeHuUs;

4) HecoBMaieHUS.

3. Ob6parHbIM yTBepKJeHueM K TeopeMe [Tudaropa 6yger:

1) ec/ii TPeYToJIbHYK He SIB/ISIETCS MPSIMOYTOJIBHBIM, TO B HEM HeT CTOPOHBI, KBaIpaT KOTOPOi paBeH CyMMe KBafIpaTOB /IBYX JPYTHUX
CTODOH;

2) ec/nv KBa/jpat r'MIIOTEHY3bl PABEH CyMMe KBa/[paTOB KaTeTOB, TO TPEYTOJIbHHUK - ITPSIMOYTOJTbHBIH;

3) ec/ii KBaJpaT OFHOM CTOPOHBI TPEYTrobHHKA He PaBEH CyMMe KBaJpaToB [BYX JPYTHX TPEYTOJbHUKOB, TO 3TOT TPEYTOJbHUK He
OyZeT MpsIMOYTO/IbHBIM;

4) ec/v KBa/ipaT OJHOW CTOPOHBI TPEYTO/IbHUKA PaBeH CyMMe KBaJpaToB /IBYX JIPYTMX CTOPOH, TO 3TOT TPEYrOIbHHUK - MPSIMOYTOJIbHBIH.

4. B TepmuHosiorny FO.M. KosisirvHa 3agaua umeet cTpyktypy <YOP3>, rze Y — ycnosue; 3 — 3akmovenue, O — 6asuc u P —
pelieHue 3aziaun. Ec/iv iBa Kakue-1100 U3 Ha3BaHHBIX KOMITIOHEHTOB HEM3BECTHBI, TO TAKUE 3a,auy yUeHbli OTHOCHT K TUITY 3a/jau:
1) oGyuarorux;
2) MIOUCKOBBIX;
3) Npob/IeMHBIX;
4) uccieoBaTeIbCKUX.

5. TonbKO MaTeMaTHKe CBOMCTBEHeH MeTO/, IT03HaAHUS:
1) akcuomaTHYecKui MeTo[;

2) MeTo/| aHaJIOTUH;

3) MeToJ, MaTeMaTU4YeCKON MHAYKLIWY;

4) MeTOZ, MOJIe/TMPOBAHMS.

5.1.27 TumnoBble 3ajaHus (OLleHOYHOe cpeAcTBO - Tect) AN OLeHKH C(HOPMHUPOBAHHOCTH
kovmerennuu OITK-8:

1. Ha nepBoM BcepoccuiickoM che3fie IIperofiaBaTesiell MaTeMaTHKH MOIyunia 6e3yCcI0BHYIO TIOALEPKKY U B IIOC/IeJCTBHH YCIIEIIHO
BOIUIOIL|EHA B COZIEP>KaHHH HIKOJIbHBIX MaTeMaTH4eCKUX KypCOB:

1) uzest akcoOMaTH3aLUH;

2) uziest reOMETPUYECKUX Mpeobpa3oBaHui;

3) ujest TeOpeTHKO-MHO>KECTBEHHOHM OCHOBBI;

4) unest QyHKIMOHATBEHON 3aBUCUMOCTH;

2. O BocrniurarensHOM 3¢ deKTe ypoKOB MaTeMaTHKH HalMCaHo B KHUre «Ile/jaroruueckue CTaTbi», KOTOpasi PUHAZJIEXKUT 1epy
W3BECTHOI'O OTEUEeCTBEHHOTO Ie/jarora-MaTeMaTHKa:

1) A.K. AHzipoHOBa;

2) A.W. Mapky1ieBrua;

3) A.H. Konmoroposa;

4) A. A XuHurHa.

3. ®aKy/IbTaTUBHbBIE 3aHATHS 110 MaTeMaTHKe B CTapILMX K/1acCaXx OTeUeCTBeHHOH IIKO/Ibl ObUTH BBe/IeHbI:
1) B epBoOi1 YeTBepPTH MPOLIJIOTO CTOJIETHS;

2) BO BTOPOM UeTBepPTH MPOLIIOTO CTOJIETHS;

3) B TpeTbeli ueTBepPTH MPOLJIOTO CTO/IETHS;

4) B UeTBepPTOM YeTBEPTU MPOLLIOTO CTO/IETUS

4. Ha kapture xyzaoxuvka H.I1. BorganoBa-Bebckoro n3o0pakeH ypoK apuMeTHKH, KOTOPBIH BeJT yUUTeTb:
1) B.II. Baxrtepos;

2) A.IL. Kucenes;

3) C.A. PaunHCKUi;



4) JI.H. Toncroi;

5. B omnbiTe yunrens-HoBaropa C.H. JIbiceHKOBOH Mo/y4mnsia pa3BUTHE Hzesl IPUBHECEHMS B U3yUaeMylo Ha YPOKe TeMY 3/1eMEHTOB TOr0

y4ebHOro MaTepuana, KOTOpbIH OyJeT U3ydaThCst Ha OC/IeAYIOIUX YPOKax. OTa Uzies MOJIyurIa Ha3BaHue:
1) aupakTueckoro 0600IIeH s,

2) IMJaKTHYeCcKoro oborareHus;

3) JMZaKTHUECKOTO OTIePEKEHHST;

4) AUAKTAYECKOTO YCKOPEeHHUSsI.

5.1.28 TumnoBble 3ajaHusa (oLeHOUHOe cpeAcTBO - TecT) A/isi OLIEHKH
Komnerennuu ITKO-1:

1. Teopust yKpyIHeHUs JUAAKTHUECKUX eJMHUL] B 00yueHuH MaTeMaTHKe pa3paboTaHa B TpyZax:

1. M.IL Bpaguca;
2. B.B. Pennena;
3. A.A. Cronspa;
4. II.M. OppHuesa.

2. B ombiTe 00yueHust MaTeMaTHKe yurTesisi-HoBatopa B.®.[1atanoBa peleHye 3azau:

1. He NpaKTHUKOBAJIOCh BOBCE;

2. TIpeAlIeCcTBOBAJIO M3y4YeHUIO TeOPUH;

3. COMYTCTBOBA/O U3yYeHUIO TEOPHH;

4. TPOUCXOJUIIO [0 Mepe U3yUeHUsl TEOPUH;

3. TexHosorust o6y4yeHust MaTeMatuke yuntess A.H. MakapoBa, OCHOBLIBaeTcs Ha:
1. mHAMBUYaEHOM opMe 00yueHus;

2. rpyIIoBoit hopme 06yueHws;

3. pponTanbHOl Gopme 0byueHus;

4. KonjeKTHBHOH hopme 0OyUeHwsI.

4. BeckoHeuHast leCATUYHAst APOOb MOXKeT ObITh UHCIOM:

1) To/IBKO 1eNbIM;
2) TOMBKO paljOHA/TBHBIM;
3) TOMbKO MppanyoHa bHBIM;

4) ¥ 1leNbIM, U pal{OHaNbHBIM, U UPpAL{IOHAIbHBIM.

5. BzaumHO O/IHO3HaYHO€e COOTBETCTBHE MO>XHO YCTAaHOBUTH MEXY:

1) HaTypa/sbHBIMU YHC/IaMU ¥ TOUKaMH KOOPAWHATHOIO JIy4a;

2) HeoTpHUL|aTe/IbHBIMU Lie/IbIMU YMC/IaMU U TOUKAaMU KOOPAVHATHOTO JIy4a;
3) LjesIBIMY YHCTaMU ¥ TOUKaMH KOODJMHATHOM TIPSIMOI;

4) neliCTBUTeIbHBIMY YMCIaMU U TOUKaMU KOODJAUHATHOM IPsIMOH.

5.1.29 TumnoBble 3ajaHus (OLleHOYHOe CpeACTBO - TecT) ANA OLEHKH
kKovmnerenuu ITKP-3:

1. NaHa dyHKUus . BepHBIMHU SIBJISIIOTCS CJIe[yIOLL{e YTBePKeHusI:

1) obnacTb onpeesieHust GYHKLIWH ;

2) 06/1aCcTh 3HAYEHUH QYHKLVH ;

3) rpadmkoM JaHHOM (YHKLIWY SB/IsieTCs TTapabosia, BETBU KOTOPOI HArpaB/ieHbl BHU3;
4) ocb cumMeTpHH rpaduka GyHKIN — IIpsiMast, 3aJiaHHast

ypaBHeHueM x = 1,5;

5) rpaduk (yHKIMM nepeceKaeT 0ck abCLMCC B IBYX Pa3/IUUHBIX TOUKaX;

c(opMHUPOBAHHOCTH

copmupoBaHHOCTH



6) rpadyKoM JaHHOM (YHKLIWY SB/IsieTCs Tapabosia, BeplirHa KOTOPOM HaXO[UTCS BO BTOPOU UeTBEepTH;

2. Pelrlenye ypaBHeHHH B 5 K/1acce yuyeHHKH 00111e00pa3oBaTelbHON 1IKOJIbI OCYILieCTBIISIOT:

1) aHanuTHYeCcKUM criocobom, peobpa3syst BEIpaskeHusI TI0 COOTBETCTBYIOLIMM (hopmyJiam;

2) apudpMeTUUeCKUM CIIOCOOOM, YUUThIBasE 3aBUCUMOCTU MEX/Y KOMIIOHEHTaMU U Pe3y/IbTaTOM apuMeTHUeCKUX [eHCTBUIL;
3) reoMeTpHUUECKUM CIIOCOOOM, PHPABHUBAS COOTBETCTBYIOILE IIIOIa/H;

4) rpadryeckrM criocobom, CTposi COOTBETCTBYIOLLME IPadUKH.

3.K BepHBIM yTBepsKAEHUSM O AeHCTBUSIX C BeJIMUMHAMU OTHOCSITCS CJle/[yIOIIHe:
1) oaHOpOZHBIE BETMUMHBI MOKHO CKJ/Ia/ibIBaTh U BBIUMTATh;

2) ripov3Be/ieHHe OJHOPOAHBIX BeJIMUMH He UMeeT CMBIC/Ia;

3) 4aCTHBIM OT Jie/ieHust ABYX OJHOPOJHBIX BeJIMUMH SIB/ISIeTCS UUCIIO;

4) pa3HOpO/HbIe BeJIMUMHBI MOJKHO CK/Ia/IbIBaTh U BBIYUTATh;

5) pa3HOpO/HbIe BeJIMUMHEI HeJlb3si CDaBHUBATh;

6) 4aCTHBIM OT Jle/leHus] ABYX Pa3HOPO/HBIX BelIMUUH SIB/ISIETCS YHCIO;

4. B KauecTBe TeOPeTHUECKOW OCHOBBI BBITIOJTHEHHSI TOXKAECTBEHHOTO Mpeobpa3oBaHust arebpanyeckoro BEIPaXKeHHsT MOXKeT
BBICTYTIaTh:
1. runoTeTHuecKoe MpeAroyoKeHue;
oripefiesieHHe TIOHSTHS;
TIPaBUJIO BBHITIO/IHEHUSI 1eHCTBUS;
T/1aH pelleHus;
cxeMa pacCyK/IeHus;

oA W

TOXX1eCTBO;

5. ®yHKIMOHAa/bHAs TIpoTieieBTUKA Tpe/irosiaraeT (OpMUPOBAHUE TIPe/CTaBIeHUN:
1. o 6€‘CKOHELIHOCTI/I YHC/IOBBIX MHO>XECTB,

0 BHYTPUIIPEIMETHBIX CBSA3SIX;

0 3aBUCHUMOCTH BEJINYMH;

0 B3aMMOCBSI3M KOPHeH ypaBHeHUsT;

00 U3MeHeHUY 3HaueHWi OJJHOM BeJIMUMHBI OT 3HAUEHUH JPYroii BeJIMUYMHEL;

ok wN

O COOTBETCTBUM 3/IEMEHTOB OJHOI'O MHO>KECTBA 3/IEMEHTAM JIDYyTOro MHO>XXeCTBa.

5.1.30 TumoBbie 3ajaHus (OLleHOYHOe cpeAcTBO - Tect) AN OUHEeHKH C(HOPMHUPOBAHHOCTH
kovmnerenuu I1KP-5:

1. K criocobam CpaBHEHHA YUC/IOBBIX Bpra)KeHI/If/i C IMOJIOXKUTEJIbHBIMU 3HAYE€HUAMU MO>XHO OTHECTHU:

HaxoXXaeHne uxX CyMMBbI;

HaXOXX/JleHre X Pa3HOCTH;

HaXx0oXXaeHre UX MPOu3Be/IeHN,

HaxXo)X/leHre WX OTHOLIeHM,

HaxoxzaeHrne CyMMbl 3HAUEeHUH BLIpa)KeHI/If/i, 06paTHLIX K KaXXJIOMYy U3 HUX.

QU A WN =

HaXO0>X/|eHHe Pa3HOCTH 3HaueHUH BbIPa)KeHHH, 00PaTHBIX K K&XKIOMY U3 HUX;
2. HenocpezicTBeHHO K TeMe «K0Op/MHAThI», M3y4yaeMoii B Kypce IJlaHuMeTpHX 0011jeo6pa3oBaTeibHOM 1IKO/Ibl OTHOCHTCS:
1) dhopmyra HaxoXK/|eHHsI KOOPAWHAT CepeiHbI 0Tpe3Ka;
2) popMysia HaXOXK/IeHHsI PACCTOSIHUSL MEeX/Y TOUKaMHU;
3) ¢opmyia AesieHrs OTpe3Ka B 33JaHHOM OTHOLLIEHUH;
4) ypaBHeHHe OUCCEKTPHUCHI OCTPOTO YIJ1a;
5) ypaBHeHHe OKPY>KHOCTH;
6) 3azaHye reoMeTpUUeCKUX (PUTyp HepaBeHCTBAMHU.

3. Jan npsamoyrosibHbIH TpeyronsHUK ABC (yron C — npsimoit), CH — BeicoTa, OmnylijeHHasi Ha TUTIOTeHY3y, Touka O — LIeHTp
OKPY>KHOCTH OTMICAaHHOM OKOJI0 TpeyroyibHuKa ABC.BepHBIMY SIBJISIOTCS CIeYIOLe YTBEPKIeHHsI:

1) Touka O JIeXKUT BHYTPH TPEYTOJIbHHUKA;



2) AC*AC= AB-AH;

3) Tpeyronbhrikd AHC u BHC — nofo6HbI;
4) 1IeHTp OKPY’KHOCTH, BITUCAHHOH B TpeyronbHUK ABC, IeXXUT Ha nepeceueHNH MeJlaH TPeyrobHUKA;
5) Touka O He sIBJIsIeTCsl CepeANHOM TUTIOTeHY3bl;
6) CH 2= AB-AH.

4. HeormpeJensieMbIM ITOHSTHSM B U3/I0)KEHUH KypCa IJIaHUMETPHH, pea/Ii30BaHHOM B IIKOIbHOM yueOHuKe JI.C. ATaHacsiHa,
OTHOCSITCSL:
1) Touka;
2) OTpe3s0k;
3) mnvHa OTpe3Ka,
4) oTHOIIIeHNe TPeX TOUeK «JIeXKaTb MeXy»;
5) Hano)xeHue;
6) rpagycHast Mepa yria.

5. K Heoripe/ie/isieMbIM OHSATHSM B M3/I0)KEHUH Kypca IJIaHUMeTPHH, Peali30BaHHOM B LIKOJbHOM yuebHuKe A.B. IToropenosa,
OTHOCSITCSL:

1) oTpe3ok;
2) nyu;
3) IJIOCKOCTB;
4) mpyUHa/1e;KHOCTH TOUKY TTPSIMOL;
5) OTHOILIEHHE TPeX TOUEK «JIeKaTb MEXIY»;

6) rpaziycHasi Mepa yriia.

Kpurepumu orjeHnBaHus (oLjeHOUHOe CpeACTBO - Tecr)

OueHka Kputepun onieHuBaHUs
OT/INYHO 80 — 100 % npaBW/IBLHBIX OTBETOB
XOPOLLO 60 — 79 % npaBUILHBIX OTBETOB
YZ0B/IETBOPUTEJILHO 40 — 59% npaBUIBHBIX OTBETOB
HeyI0B/IeTBOPUTETBEHO MeHee 40 % npaBUIbHBIX OTBETOB

5.2. OnucaHue MIKaJ/l OLeHHBAHNSA Pe3y/IbTaTOB 00y4eHHsI 10 JUCIUIIHHE NTPH MPOMEeXXYTOUHOH
arrecranuu

IMIkana OIl€HMBAaHUA C(l)OPMI/IPOBaHHOCTI/I KOMHQTEHI[I/Iﬁ



YpoBeHnnb
C)OPMHUPOBAHHOCTH | hey 0B TeTBOPHTE/IBH
KOMIIeTeHLuii o Y/IOB/IETBOPHUTETEHO XOpOLIOo OT/INYHO
(uHAMKaTopa
JOCTH)KEeHHUs
KOMIIeTeHI[UH)
HE 3a4YTeHO 3a4uTeHO
YpoBeHb 3HaHUH B
. MuHIMaTBHO obbeme, YpoBeHb 3HaHWH B
YpoBeHb 3HaHUH HIKe o
JIONYCTUMBIY YPOBEHb | COOTBETCTBYIOIIEM obneme,
MHHHMaJ/IbHbIX .
3HaHus o 3HaHMi. [lony1ieHo nporpamMme COOTBETCTBYIOLLIEM
TpeboBanuii. imenu
MHOT'O Herpy0bIx TMO/ITOTOBKH. MporpamMMe T0/r0TOBKH,
MecTo rpybbie ommbKu
o1boK HomnyiieHo HecKonbKo | 6e3 ommbok
HerpyoObIX OLIMO0K
IIpogeMOHCTpHPOBaHbI
ITpo/ieMOHCTPUPOBaHEI ITpo/ieMOHCTPUPOBaHEI BCe
BCe OCHOBHBIE YMEHUSI.
ITpu pereHnH OCHOBHBIE YMEHHSI. OCHOBHbIE YMEHHUS.
PeltieHb! BCe OCHOBHBIE
CTaHZApPTHBIX 337lay He | PellleHbI THIOBbIE PeliieHbl BCe OCHOBHbIE
MPO/IEMOHCTPHPOBAHbI | 3a/lauM C HerpyObIMU 3a5a4M C Herpy6Limn 3a/lauM C OTJe/IbHbIMU
Ymenus y oLIMOKaMHU.
OCHOBHBIE YMEHHSI. oLMbOKaMH. HeCyIL|eCTBeHHbIMU
BhITio/HeHBI Bce
Wmenu MecTo rpybbie BeimonHeHs! Bce HeJloueTaMH, BBITIOJIHEHBI
3a/laHusl B TIOJTHOM
OIINOKM 3afiaHuisl, HO He B BCe 33/IaHys1 B TIOJTHOM
o6beme, HO HEKOTOPbIE
nonHoM o6beMe obbeme
C HefloYeTaMH
IIpu perienuu Nwmeetca IIpogeMOHCTpHpPOBaHbI
CTaHZAapTHBIX 337lay He | MUHUMaJIbHBIM Habop 0a3oBble HaBbIKU MPU ITpo/ieMOHCTPUPOBaHEI
Hapbiki NIPO/IEMOHCTPUPOBAHbI | HAaBBIKOB [IJIS PELIeHNsT | pelleHur HaBBIKH NIPY pPeLlIeHNH
= 6a30Bble HaBbIKH. CTaHJAPTHBIX 33/a4 C CTaHZApTHBIX 33zau C HeCTaH/apTHBIX 3aau 6e3
Wmenu mecto rpybble HEeKOTOPBIMU HEKOTOPBIMU o1IM60K U HeJJoueToB
OIIMOKU HeJloueTaMu HeJloueTaMu
IMIkana OIl€eHHMBAaHUA IIPHA NMPOMEKXKYTOUHOU aTTEeCTAIIUHN
OueHka YpoBeHBb NOJr0OTOBKH
Bce xommereHuMM (Y4acTM KOMIleTeHLMH), Ha (oOpMHpOBaHMe KOTODBIX HarpaB/eHa
OT/INYHO [MUCLIMIUIMHA, CHOPMUPOBAHBI Ha YPOBHE He HIDKE «OT/IMYHO», TPH 3TOM XOTsA Obl OfHa
KOMIIETeHIMsl ChOPMHUPOBAHA Ha YPOBHE «OTJIMYHO»
Bce KommereHIM (YacTW KOMIIeTeHIMH), Ha (opMmypoBaHMe KOTOPBIX HarpaBJieHa
3aYTeHO XO0pOoLIo JIUCLIUMIUIMHA, CHOPMHUDOBAHBI Ha YPOBHE He HIDKE «XOpOLIO», TPH 3TOM XOTs Obl ofHa
KOMITeTeHIHst CpOpMUpPOBaHa Ha YPOBHE «XODOIIIO»
OB/IETBODHTE Bce kommnereHuuMM (4acTM KOMIleTeHLMH), Ha (OpMHpOBaHMe KOTOpPBIX HarpaB/eHa
ii‘w P MUCLIMIUINHA, COPMHUPOBaHbI HA YPOBHE He HIKE «Y/IOBJIETBOPUTENBLHO», TIPU 3TOM XOTs ObI
0/1Ha KOMIIeTeHLMs1 ChOPMUPOBAHA Ha YPOBHE «Yy/I0BJIETBOPUTEEHO»
He HeYy/0BJ/IETBOPUT
Xots 6b1 0ZiHA KOMITETeHIMs COPMHUPOBaHa Ha YPOBHE «HEYZOBIETBOPUTE/IBHOY.
3aYTeHO eTbHO

5.3 Tumnosblie KOHTPOJ/IbHbIE€ 3dJdHHA WJ/IH HHbIE€ MaTepHd/ibl, H606X0}I[I/IMBIE AJIsA OLl€éHKH

pPe3y/bTdTOB 06y‘—IEHI/Iﬂ Had HPOME)KyTOqHOI‘/'I dTTeCTallUl C YKd3dHUE€EM KPpUTEpPpHEB HX

OIl€eHUBAHUA:

5.3.1 TunoBble 3a/jaHusi (OIeHOUHOE CPeACTBO - 3ajaHHA) AJIA OLEeHKH CHOpPMHUPOBAHHOCTH

kKovmerenuu OITK-2

1. TIpoaHanu3upyiTe yueOHUKNA MaTeMaTUKH 5-6 KacCcoB pa3HbIX aBTOPOB. CoiepKaTcs i B
HUX YTIpa’KHEHWs], HarpaB/IeHHbIE Ha TIPOTIe/IeBTUKY anrebpanueckoro ¥ reoMeTpuyecKoro
MeTO/IOB pelLlleHHs TeKCTOBbIX 3a4a4? [IpuBesure nprmepsl.

2. TlpoaHamu3upyliTe yueOHUKHU pa3HBIX aBTOPOB C TOUKH 3PEHUs pa3BePThIBAHUS JTMHUU
ypaBHEHHIA, HepaBeHCTB U UX cucTeM. Kak BBOAUTCS TIOHSATHE YpaBHEHUS B 3TUX yueOHUKAX?

3. TloaroroBeTe coobIeHNE 00 MCTOPUH 3aPO’KAEHHUS U Pa3BUTHSI TeOMETPHH KaK HayKH.




5.3.2 TunoBble 3ajaHusi (OLlEHOYHOEe CpPe/CTBO - 3afaHMsA) /Il OLleHKH C(hopMHUPOBaHHOCTH
komneteniuu OITK-3

1. Pa3paboTaiiTe MeTOUKY U3yUueHHs CJI0>KeHUs (YMHOXXEeHHsI) TI0JIOKUTETbHBIX U
OTpHLIaTeTbHbIX YMCe

2. OnuiuMTte METOOUKY BBeZeHUs TIOHSITUS KBaZJpaTHOTO YPaBHEHUSI U allTOPUTM €ro pelleHuUs.
[TpuBeauTe TIpUMEPHI 3a/JaHUI A1/ COBMECTHOM U MHIWBUAYaTbHOU PabOTHI.

3. IlpoaHanu3upyiiTe CUCTeMbI yIpaXKHEHUM J/1s1 yCBOeHUsI (POPMYJ/T COKpAIlleHHOTO YMHOXKeHHSI
B yueOHUKAX pa3HbIX aBTOPOB. KakKre MPUHIIUIIBEI OPraHK3al[il CUCTEMbI YIIPXKHEHUH TTPU
3TOM He cobOsmoaroTcsa? CocTaBbTe CBOO CHCTEMY YIIPa)KHEHHH /IJ1si YCBOEHHUST U IPUMEHEeHUsT
¢opmyibl pa3HOCTH (CyMMBI) KyOOB.

5.3.3 TumnoBble 3ajaHusi (OLEHOYHOEe CPeJCTBO - 3afiaHMs) /ISl OIeHKH CHOopMHPOBAHHOCTH
komnereniuu OTTK-5

1. Kakue yrnpakHeHUs1 HEOOXOJUMBI 711 POPMHUPOBAHUST YMEHUS «UUTaTh» TPAPUK DYHKIUH.
[Mog6epute mprMepkI.

2. OnuIMTe MeTOIMKY BBe/|eHHs! TIOHSTHS TMHEHOTO HepaBeHCTBa C OHUM HeM3BeCTHBIM.

3. CocraBbTe WM nozbepuTe U3 yueOHHUKOB reOMeTPHU 3a/]aHus], HallpaB/IeHHbIe Ha
(dopmHpoBaHKe 0OLMX YMeHUH pelaTh 3afau. Pa3paboraiiTe MeTOMKY BBITTOTHEHHUS 3TUX
yIIpa>KHeHUH.

5.3.4 TunoBble 3ajaHusi (OLleHOYHOEe CpPeJCTBO - 3afiaHMs) /Il OIeHKH COopMHPOBAHHOCTH
kovmnereHuu OITK-6

1. Haiigure B yueOHMKax anreOpsl 3a/jauu, peliaeMble reOMeTPUYeCKUM MeTOZIOM.

2. CpaBHUTe METO/VKY M3yueHUs Ipobeli B pa3HbIX yueOHHKaX.

3. CocraBbTe yrnpaKHeHUsI Ha YCBOEHHe YUall[UMHCsI B3aMMHOTO PaCIio/ioyKeHUst rpauKoB
JIMHENHBIX (PYHKIMI.

5.3.5 TunoBble 3ajaHusi (OLleHOYHOEe CpPe/CTBO - 3afaHMsA) /Il OLeHKH C(opMHUPOBaHHOCTH
komneteniuu OITK-7

1. HazoBwure Bce criocoObl 000CHOBaHUS pellieHus] YpaBHeHUs 5x-3=2

2. TloaroToBbTE COOOILEHNME 00 UCTOPUM BO3HUKHOBEHUS MOHATHUS (QYHKLIMU U TIPUUUHAX €T0
3BOJTIOLIUH.

3. OnuiIuTe MeTOUKY BBeIeHUs OHATHS PyHKIMK. Kakue BU/Ibl yIIpaXKHEeHUH He00X0IUMBbI
111 (hOPMUPOBAHUS ITOTO TTOHSTUS?

5.3.6 TumnoBble 3ajaHusi (OLeHOYHOEe CpPeJCTBO - 3afiaHHs) /Il OIeHKH CHOopMHPOBAHHOCTH
komnerenuu OTTK-8

1. OnuiMTe MeTOAUKY BBe/leHUs TIOHATHS TMHeMHOM QYHKIMU U ee rpaduka. Kakue yacTHbIe
C/lyyau JIMHeHHOW (DYHKIMY U3yuaroTCs B Kypce aireOpbl B 7 Kiacce?

2. OxapakTepu3yuTe 3Tarbl U3yueHus1 KBafpaTUuHOU PyHKLMHU. [IpoaHanu3upyiite yueOHUKH
anreOpsI 71 8 Kiacca. B KakoMm ropsiike MPOMCXOAUT U3yuyeHre Kacca KBaipaTUUHbIX
(GYHKLMI B KaXKIOM U3 HUX?

3. Pa3paboTaiiTe MeTOAUKY BBe[leHHUSI OJJHOU U3 CaeAyIoX GyHKIUH: 1) cTerieHHOH, 2)
JIMHeNHOM; 3) KBaZpaTUUHOM.



5.3.7 TunoBble 3ajaHusi (OLleHOYHOEe Cpe/CTBO - 3afaHMsA) /Il OLleHKH C(hopMHPOBaHHOCTH
kKomneTteniuu [TKO-1

1. CocraBbTe cUCTeMY yTpaKHeHUH 110 TOTOBLIM UepTe)kaM Ha (JOPMHUPOBaHUeE TIOHATHUST «CMeXHbIe
YIJIbD».

2. CocraBbTe Wi no,q6ep1/ITe YIIpa’>KHEHUA Ha YCBOEHHE MTOHATHS PaBHbIX TDEYT'OJIbHUKOB.

3. PaspabortaiiTe MeTOAVKY M3y4YeHHs OJJHOTO M3 ITPU3HAKOB PAaBEHCTBA TPEYrObHUKOB. 3aITHIINTe
JI0Ka3aTe/IbCTBO TEOPEMEI B BH/ie Tab/IMIbI C KOJIOHKAMU: « Y TBepXKIeHUs» U «OO0CHOBaHME».

5.3.8 TunoBble 3ajaHusi (OLeHOYHOEe CpPeJCTBO - 3afiaHMs) /Il OIeHKH COopMHPOBAHHOCTH
kovmnerenuu [1KP-3

1. Pa3pabotaiiTe crucTeMy 3aJau Ha 3aKpelleHHe IIPU3HAKOB PaBEeHCTBA TPeYrobHUKOB [/1s1
YUaIUXCsl C pa3HBIMA YMCTBEHHBIMH CTTIOCOOHOCTSIMH.

2. CocTtaBbTe BOMPOCHI [/ aKTyaIu3aluy 3HAHHH, KOTOpble He0OXOJUMBI YUaI[UuMCs TIPH
Jl0Ka3are/bCTBe M1epBOro NMpHU3HaKa Napasvle/IbHOCTH MPSMBbIX.

3. TTogGepute pa3HOYPOBHEBLIE 3alauM Ha TIPMMeHEeHKe TIPU3HAKOB MapasiieTbHOCTH TPSIMbIX. K
OJJHOM U3 3a/la4 COCTaBbTe BOIIPOCHI, HAIIPaB/ISAIOILIMe [IOUCK pelleHusl.

5.3.9 TunoBbie 3afiaHus (OLleHOYHOEe CpeJCTBO - 3afiaHus) A/l OLeHKH C(opMHPOBAaHHOCTH
xkomnetrenuuu [TKP-5

1. TloAroTOBBTE COOOITIEHHE O KU3HU U JlesTebHOCTH H.M.JIobaueBcKoro.

2. OnummTe MeTOAUKY (hOPMUPOBAHHUS TTOHSTUS TPAIlel[Hu.

3. Pemmte BeKTOPHBIM MeTO/IOM: a) JloKa3aTh, UTO AMaroHasu poMba nepreHAuKyaspHbl; 6) B
TpeyrojibHuKe ABC U3BeCcTHbI J/IMHEI BCeX ero CTOpoH. Onpesennre ero yribl.

5.3.10 TumnoBbie 3ajaHusa (OL[EHOYHOE CPeJCTBO - 3ajjaHMsA) AJIsl OLeHKH C(hOpMHUPOBAHHOCTH
xkommnereHnuu [TKP-6

1. IMoaroroBbTe coobirieHue o PeHe [lekapTe C UCII0/Ib30BaHHEM MY/IbTUMeUAIIPe3eHTaL[|i.

2. OnuiMTe MeTO/MKY BbIBO/Ia YpaBHeHUs1 IPUMOH [ B 3a/jJaHHOM MPSIMOYTOJIbHOM cUCTeMa
KoopzuHaT. [TokakuTe ¢ MOMOLIbIO LIU(POBLIX PeCypCOB KaK M3MEeHsIeTCs I0JI0)KeHHe TPSIMOi
Ha TJIOCKOCTH B 3aBUCUMOCTH OT 3HaYeHuH K03(h(HHUIMEeHTOB MPH X U Y ¥ CBOOOAHOTO UsieHa?

3. TIpoaHanu3upyHTe CTPYKTYPY HU3/I0KEHUsT TPUTOHOMETPHUUECKUX (PYHKIUH B yueOHUKAx
reomerpuu A.B. [Toropenosa u JI.C.AtaHacsiHa U MpefiCTaBbTe ee B BU/Ie LLIKa/bl BpeMeHU C
MCTob30BaHueM LK poBbIX pecypcoB. CrenaiiTe BbIBOJBI.

KpuTepun onjeHuBaHus (0OL{eHOUHOE CPeACTBO - 3aJaHus)

Orenka KpuTtepuu orjeHMBaHUS

€CJIM CTYJeHT TBepZi0 3HaeT MPOrpaMMHbIN MaTepHasl, FPaMOTHO U TI0 CYLIeCTBY M3/1araeT ero, He
JIOIyCKaeT Cyll|eCTBeHHBIX HETOUHOCTel B OTBeTe Ha BOIIPOC, MOJKET IIPaBU/IbHO IIPUMEHSTh
3aUTeHO TeopeTHUeCKHUe MOJIOKEeHUs U BazieeT HeoOX0UMbIMI YMEeHHUSIMH 1 HaBbIKaMU TIPH aHa/r3e
WH(OPMALUK UK CTY/IeHT OCBOWJI TOJIBKO OCHOBHOM MaTepHaJi, HO He 3HaeT OTAe/bHBIX AeTasnei,
JI0TyCKaeT HeTOYHOCTH, HeloCTaTOYHO I1paBU/IbHbIe (POPMYIHPOBKU

He B OTBETE KOTOPOI'o OGHapy?KI/IHI/ICL CyljeCTBeHHbIE HpO6EJIBI B 3HAHHWKX OCHOBHOTI'O COJ€PXaHUA
3aUTeHO y‘—IE6H0ﬁ MporpaMmbl JUCHUIIMHBI 1 / nmm HeyMeHHe HUCII0J/JIb30BaTh IMOJ/JTyYeHHbIE€ 3HAHWSA




5.3.11 TumnoBble 3ajaHusi (oueHouHOe cpeAcTBO - KoOHTpo/sbHbIE BONPOCHI) ANA OLIEHKH
copmupoBanHocTu KomnereHiuu OTTK-2

1. YueHnue o uncsie B IKM. Pa3iiyHble CXeMbl pacllIMpeHus YMC/I0BbIX MHOXKecTB. Obiiast
MeTo/iyecKasi CxeMa U3yueHHsl YUCJI0BbIX MHOXKECTB U UX apUPMeTHK.

2. N3yuenne geucrBuresbHbIX uyncen B [ITKM.

3. Anrebpanyeckyie BoipaykeHUst. Ix Bugpbl. [Ipeobpa3zoBanust BolpaskeHUH. ToK/1eCTBeHHbIe
nipeoOpa3oBanus. LlesieHanpaBIeHHOCTh TOXK/ECTBEHHBIX MTpeobpa3zoBanuii. ToxxaectBa. OCHOBHbIE
BU/IbI TOXK/ECTB, M3yuaeMbIX B IIKM. MeTo/iMKa u3yueHus (popMyJ1 COKpalLeHHOT'O YMHO)KEeHUSI.

4. YpaBHeHUs. Pa3nuHble TPAKTOBKHM ypaBHeHUs B IIKO/IBHBIX yueOHMKax. Kiaccel ypaBHeHNH,
usyuaembie B [IIKM. Metoanueckrie 0cCOO€HHOCTH U3yUYeHHUs] YPABHEHUH B MPOTeIEBTUYECKOM KypCe
MaTeMaTHUK{ U CUCTeMaTHUeCKOM Kypce anreOpsbl.

5. Anrebpanyeckue BblpaykeHUs1. VIx Buzbl. [IpeoOpa3zoBanus BbipaykeHU. ToX/1eCTBeHHbIE
nipeoOpa3oBanus. LlesieHanpaBieHHOCTb TOXK/eCTBEHHBIX Mpeobpa3zoBanuii. ToxxaectBa. OCHOBHbIE
BU/IbI TOX/]ECTB, U3yuaembix B [IIKM. MeToauka u3ydeHusi popMy COKpaIlleHHOTO0 YMHOXKeHUST

5.3.12 TunoBble 3afaHusa (oLeHOUHOe CPeACTBO - KOHTpo/bHBbIE BONPOCHI) /i1 OL€HKHU
chopvupoBanHocTH KomnereHnuu OITK-3

1. Cucrembl ypaBHeHuH B 1IKM. CriocoObI pellieHusi cUcTeM ypaBHeHui. [IpruMeHeHMe cucteM
yPaBHEHHH K pelLleHUI0 TeKCTOBbIX 3a/au.

2. HepaBeHcTBa. Kiaccel HepaBeHCTB, udyuaemble B [IIKM. IIporeseBTrKa U3yueHUs HEPaBeHCTB.
Metoanueckrie 0cO6eHHOCTH U3ydeHusi HepaBeHCTB B [IIKM.

3. ®yHK1MK. Pa3nuHbie TPaKTOBKY MOHATHS GYHKLMHU B LIKM. Kiacchl hyHKUIWN, U3y4aeMbIX B IITKM
(ob1wjast xapakTepucTrKa). @yHKI[MOHaIbHAs nporiefieBTUKA. ['paduk dyHkmm. [Toctpoenue rpaduka
¢byukuyu. Urenue rpadvkoB GyHKLUH. DjieMeHTapHbIe Tipeobpa3oBaHus rpaUKoB hyHKLIWH.

4. ®ynkuyu. OO1ias MeTofuueckas cxeMa U3yueHus: QYHKIMY B IKM. MeTo/jiKa n3yueHust
NYHeNHOW QyHKUMU. MeToaMKa U3y4yeHusl KBaZlpaTUUHOW (YHKLIMY.

5. Oco6eHHOCTH COJiep>KaHHsl M CTPYKTYPBI IIKOJIBHOTO Kypca reOMeTpHHU: 1ie/H, 3a/laui 00yJyeHus
reoMeTpuH, 0011jasi XapaKTepUCTHKA T'eOMeTPHUUeCKOoro cofiepkaHus. Jlorndyeckasi CTpyKTypa
reoMeTpUM CPaBHUTE/IbHBIM aHa/IU3 pPa3/IMUHbIX aKCHOMAaTHK.

5.3.13 TumnoBble 3ajaHusi (oueHOYHOe cpeAcTBO - KOHTpo/bHbIE BONPOCHI) AJMA OLEHKH
copmupoBanHocTa KomnereHnuu OITK-5

1. OpFaHHBaL{I/IH O6yq6HI/IH MdTeMdTHKe B cpe,quf/i mIkose. Pabouee mecto yuuTesid MaTeEMATUKH.
Be,quI/Ie TETPHAEﬁ 10 MaTeMdTHKe. HPOBepKa U OLleHKa 3HaHUI yydaluxcs. PaB,E[aTOquII;‘I MdaTepHal ru
METOJHKa ero MCI10/1Ib30BdHUA.

2. T'eoMeTpuyecKyrie MOCTPOEHHS B IIIKM: XapaKTePHUCTUKA UePTEKHO-U3MePUTE/TLHBIX TIPHOOPOB.
[Ipocretime reomMmeTprueckre NOCTpoeHusl. MeToauKa pelieHUs 3a/ayu Ha TIOCTPOEHHe.



3. JIuHus TPEYrOJIbHUKOB B HIKT. BBeAEHI/Ie MOHATHA TPEYI'OJIbHUK, PaBEHCTBO TPEYI'OJIbHUKOB.
CooTHoleHus MeXAy CTOPOHAMM U YyIJlaMH TPEYT'OJIbHUKOB, 1'[0/1061/18 TPeYyroJIbHUKOB.

4. l'eoMeTpuuecKue TIpeoOpa3oBaHus B IIIKM. Pojib M MeCTO, OCHOBHBIE BHIbI. MeToAuuecKre
ocobeHHOCTH M3ydeHus peoOpa3zoBaHmii 1o yuebHuky JI.C. AtaHacsHa. OGyueHue pellleHHIo 3a/ia
METOZIOM reoOMeTpUYeCKUX MpeoOdpa3oBaHU.

5. ITonsiTust BeKTOpa. Pa3nuuHble TpakTOBKU. MeToueckiue 0COOeHHOCTH U3yUueHuUsl BeKTOPOB T10
yue6HUKY JI.C. ATaHacsiHa. YueHHe 0 BeKTopax B MKr. OO0yueHMe peleHuto 3a/jad BeKTOPHBIM
METO/IOM.

6. I3yueHue KOOPAWHAT B 1IKM. 3HaueHHe MeTo/ia KoopAuHart. [IponeneBTrKa. Pa3nuuHbie mogxoabl K
BBe/IeHHI0 KoopAuHat. O0yueHHe yUall[iXxcsl pelieHno 3a/jau KOOpJUHATHBIM METO/IOM.

5.3.14 TumnoBble 3ajaHusa (OLeHOUHOe CpPeACTBO - KOHTpO/bHbIE BONPOCHI) /JIA OL€HKH
copmupoBanHocTu KomnereHuu OTTK-6

CpeactBa obyueHust Mmatematuke. Buzpl. [leuaTtHbie cpeficTBa 00yueHust Maremartrke. Paboune
TeTpajy ro Maremaruke. Harnsanable cpeictBa 00yueHusi MateMaTrike. HacTeHHbIe TabHLIBL,
yepTeXxu, MOJIe/d, AUJaKTUYeCKre PUO0PHI 110 MaTeMaTHKe

5.3.15 TunoBble 3ajaHusi (oueHouyHOe cpeAcTBO - KoOHTpo/sbHbIE BONPOCHI) AJNA OLIEHKH
chopmupoBaHHocTH KomnereHnuu OITK-7

1. I3yueHue 37ieMeHTOB TPUTOHOMETPHH B IIKM. Po/ib U MeCTo, pa3/iMuHbie TI0AXO0/bl, U3yUeHue
TPUTOHOMETPUUeCKUX (PYHKI[MH ocTporo yrJja u yrios oT 0° go 180°. Mcrnonb30BaHUe
TPUTOHOMETPUUECKUX (PYHKLIUI MPU pellleHnH TPeyTroJbHUKOB U U3MepPeHUsIX Ha MeCTHOCTH.

2. VI3yyeHue 371eMeHTOB TPUTOHOMETPUU B IIKM. Po/ib 1 MeCTo, pa3nnuHble OAX0/bl, U3yUYeHHe
TPUTOHOMETPUUeCKUX (PYHKI[MM ocTporo yrja u yrios oT 0° go 180°. Mcrnonb30BaHue
TPUTOHOMETPUUECKUX (PYHKLIUI MPU pellleHnH TPeyTroJIbHUKOB U U3MepeHUsIX Ha MeCTHOCTH.

3. 3yuenue rpousBogHoi B IIIKM. TIprMeHeHWe MPOM3BOIHOM K MCCIe0BaHUIO (DYHKIIUM,
MOCTPOEHUIO IpaUKOB, PelleHHI0 3a/jau Ha SKCTPEMYM.

4. Izyuenue repBooOpa3Hoii 1 uHTerpasa B [IIKM.

5. i3yueHue moka3aTtenibHOH GyHKImH B [IIKM. MeToarka 00yueHUs yUall[UXCsl PeIeHHIo
roKasaresbHbIX YPaBHEHUN Y HEPABEHCTB.

5.3.16 TumnoBble 3afaHusa (oLeHOUHOe CpeACTBO - KOHTpPO/IbHbIE BONPOCHI) /JIA OL€HKH
copmupoBanHocTu KomnereHiuu OTTK-8
1. Teopus u MeToiMKa 00yueHHUs] MaTeMaTHKe KaK BETBb IeJJaroruuecKou Hayku. [IpesiMeT U MeTO/IbI

TuMOM, oCHOBHBIE [TIepUO/bI PAa3BUTHS, CBA3b C JPYTUMU HayKaMU

2. Metoauueckast cucteMa o0yuenusi (MCO). O61jasi xapaktepucTika KomroHeHToB MCO ux
B3aWMOCBSI3b.



3. MeTo/ibl HAyUHOTO M03HaHWs B 00yueHUH MaTeMaTUKe: Hab/ioZieHre 1 OTTbIT, CpaBHEHHe U
aHasIorusl, aHa/Iu3 U CUHTe3, UHAYKLUS U JeyKLHsI.

4. MeTtozbl 00yueHust MateMaTuke. IToHsiTHe MeTo/ia 00yueHusi. OObACHUTETbHO-U/LTFOCTPATHBHBIN
MeTo/l. PempoiyKTUBHBIN MeTO. DBPUCTHUECKHUM MeTo. VccieoBaTe/IbCKU METO/I.

5. Ypok MaTemaTuKky. TpeboBaHusl K COBpEMEHHOMY YPOKY MaTeMaTHKUA. OCHOBHbIE BU/[bI YPOKOB
MaTeMaTUKU. HectaHziapTHbIe ypoKr MaTeMaTUKU. [1oAroToBKa yunTtess K ypoKy MaTeMaTUKu. [1nan
ypoOKa. AHa/u3 ypokKa.

5.3.17 TumnoBble 3ajaHusa (oLeHOUHOe CpeACTBO - KOHTpoO/IbHbIe BONPOCHI) /JIA OLEHKH
copmupoBanHocTu KomnereHiuu [TKO-1

1. MeTopyika oOyueHus! yyalxcsl pellieHuIo JIorapuMUYeCcKuX YpaBHEHHI 1 HepaBeHCTB.
2. Metoayka 00y4eHUs1 yUaIuXcsi PelIeH o TI0Ka3aTe/lbHbIX YpaBHEHU U HepaBeHCTB.

3. MeToauKa pelleHus 3a/ja4 Ha [IOCTPOEHKe.

4. MeTo/juKa U3yueHus TUHeHoH QyHKIMK. MeToArKa N3y4yeHus: KBaZipaTUUHON (DYHKLIUU.
5. MeToavka u3yuenus: GopMyJ COKPAILIeHHOTO YMHOKeHHSI.

5.3.18 TumnoBbie 3ajaHusa (oLeHOUHOe CpeACTBO - KOHTpPoO/IbHbIE BONPOCHI) /JIA OL€HKH
copmupoBanHocTu KomnereHuu [TKP-3

1. 3yuenue crenienHo# pyHkrmy B [IIKM. MeTtoguka 00yueHHs y9aIyxcsl pereHto
MppAaLMOHA/IBHBIX YPaBHEHUM Y HEpaBeHCTB. Y paBHEeHUs Y HEPABEHCTBA B Kypce aareOpbl CTapIinx
KJ/1acCoB. PaBHOCM/IBHOCTE YpaBHEHUU U HEPaBEeHCTB.

2. VIzyuenne norapudmmueckoit pynkumu B [IIKM. MeTtoarka o0y4yeHus yuarquxcsi pelieHnto
norapupMuueckux ypaBHeHUI U HepaBeHCTB.

3. VI3yueHne TPUrOHOMETPHH B CTAPLIMX Kjlaccax 001eo0pa3oBaTe/lbHOM MIKOJIbI.

4. YyeHHe 0 BeKTOpax B LLIKOJILHOM Kypce cTepeomeTpun: OOyueHHe yJaluxcs pelleHH!o 3aau
BEKTOPHBIM MeTO/IOM.

5. V3yueHne MeToJja KOOPJUHAT B Kypce cTepeoMeTpur. OOyueHHe yUaluxcs PeleHuo 3a7au
KOOP/IMHATHBIM METO/IOM.

6. YueHuUs o Mapa/uieJIbHOCTH U NEPIEHAUKYJIAPHOCTU TIPAMBIX U IJIOCKOCTEH B KypcCe CTeEpeOMETPUMU.

5.3.19 TumnoBbie 3agaHusa (oLeHOUHOe CPeACTBO - KOHTpo/bHBbIE BONPOCHI) /JI1 OL€HKH
chopmupoBaHHocTH KommnereHuu [TKP-5

1. MaremaTuueckue noHsTysi. Copepkadue ¥ 06beM moHsTHsA. OTipeiesieHre MaTeMaTHIeCKUX TOHSATUNA. Buisl
orpesienieHni. MeTozrika paboThl HaZl yCBOeHHEM MaTeMaTHUeCKUX TTOHSTHI.



2. MaremaTtnueckue TeopeMbl. POpMBI 3arKCH, OCHOBHbIE KOMITOHEHTEI, CTPYKTYypa. Buasl TeopeMm.
HeobxomuMble U ocTaTOuHbIe yCI0BUsL. MeTouKa paboThl HaJ yCBOEHHEM TeOPeMBI.

3. Marematuueckue 3afaun. Ix poss B MCO matematike. @yHKI[MM MaTeMaTUUECKUX 33/jau B 00yUeHHH.
KomroHeHTBI MaTeMaTH4eCKUX 3aiay. TUIOMOrust MIKObHBIX MaTeMaTHUeCKUX 3a/iladu. MeTo/iuKa paboThl Haf,
pellleHreM MaTeMaTUYeCcKOu 3aJauu.

4. I/IBy‘JEHI/Ie MHOTI'OI'DAHHUKOB B KypCe CTepeOMETPUH. PasznuuHbie noAaxoAbl K TDAKTOBKE MHOI'OI'DAHHUKOB
5. U3yuenue ¢uryp Bpairjenus B [LIKM.
5.3.20 TunoBbie 3agaHusa (oLeHOUHOe CpeACTBO - KOHTpoO/bHBbIE BONPOCHI) /JI1 OL€HKHU

chopmupoBanHocTa KomnereHuu [TKP-6

1. CpeacrBa 00yueHust MaTeMaTHKe. Bupl. OO11iast XapaKTepuCTHKa, IPHeMbl UCIT0/Ib30BaHUs,
VHTepakTUBHBIE TeXHOJIOTHU 00ydeHusi. [JulakTHUeCcKre TIPUHLIUIIBI IOCTPOeHUS ay/Iuo-, BU/|e0- U
KOMIBbIOTePHBIX yueOHbIX ocoOuil. Turosorusi yueOHbIX ayiuo-, BUAHUO- U KOMITBFOTEPHBIX 110COOUI
Y MeTO/IMKa X TIpUMeHeHUsl.

2. Vicrionp30BaHKe COBPeMeHHBIX MH(POPMALIMOHHBIX 1 KOMMYHHKALIMOHHBIX TeXHOJIOTHUH B TIpOLjecce
obyuenust MaTematHKe. L{e/ii ¥ 3a[jauu MCIO/Ib30BaHMsI MH(GOPMALMOHHBIX 1 KOMMYHHKALMOHHBIX
TeXHOJIOTHI B 00pa30BaHUM.

3. MeToguueckue acneKkThbl UCI0/Ib30BaHUs HH(OPMALIMOHHBIX 1 KOMMYHHKALIMOHHBIX TEXHOIOTUHY B
nipotiecce oOy4yeHHUs] MaTeMaTHKe

Kputepuu oneHnBaHus (0LleHOYHOe CPeACTBO - KOHTPO/IbHBIE BOIIPOCHI)

Onenka Kputepun orjeHMBaHUs

KOT/Ia CTYZIeHT ITy00KO ¥ TMPOYHO YCBOMJI BECh TIPOrPaMMHBIN MaTepHa,
HCYepnbIBaroLLe, Moc/Ief0BaTe/IbHO, TPAMOTHO U JIOTUUECKH CTPOMHO ero u3jaraert,
OTJINYHO He 3aTPYAHSETCS C OTBETOM IPY BUIOU3MEHEHUH 3a/IaHusl, CBOOOHO CITPaB/ISIeTCs
C CUTYalL[IOHHBIMH 3aIaHHSIMH, TIPaBU/IbHO 00OCHOBLIBAET MIPUHSTHIE PeLeHus,
yMeeT CaMOCTOsITeJTbHO 0000111aTh ¥ M3/1araTh MaTepyat, He AOMycKas OO0k

CTYZEeHT TBepJ0 3HaeT NPOrpaMMHBbIM MaTepyaJj, TPaMOTHO U 110 CYILeCTBY
W3JlaraeT ero, He JOMyCKaeT CyllleCTBeHHbIX HETOUHOCTEH B OTBETE Ha BOIIPOC,

XOpOILLIO
P MOJKET MPaBU/ILHO TIPUMEHSITh TEOPETHUECKHUE TTOJIOKEHUS U BJIafIeeT
HeoOXOJMMbIMY YMEHUSIMU ¥ HaBBIKAMU [P aHa/M3e UH(POPMALUK
CTY/ZIEHT OCBOMJI TOJILKO OCHOBHOM MaTepHaJi, HO He 3HAeT OT/e/IbHbIX JIeTajlei,
OIyCKaeT HETOUHOCTH, He[OCTATOYHO MPABU/IbHbBIE (DOPMYTMPOBKH, HAapyIlaeT
YOB/IETBOPUTETHHO AOTY > HEA b (opwyup » Hapy

T10C/Ie;0BaTe/IbHOCTb B M3/10’KeHUH IIPOrPaMMHOI0 MaTepHajia U UCIbITbIBAeT
3aTpy/{HEHHs B BBITIOJIHEHUU aHa/M3a MH(pOpMaLu

BBLICTaBJISIETCS CTYAEHTY, B OTBETE KOTOPOTO OOHAPY>KU/IMCH Cyll|eCTBEHHbIe
Hey/IOB/IETBOPUTE/IBHO  1Tpo0esibl B 3HAHWK OCHOBHOT'O COJiepyKaHHsl y4eOHOM MporpaMmbl JUCLUIUIMHBI U /
WM HeyMeHHe UCTI0/Ib30BaTh MOyUYeHHbIE 3HAaHNS




ITpuMepHLIii TTepeueHb TeM OL[eHOUHOT0 cpeficTBa — KypcoBas pabora:

1. Vicrionb3oBaHKe 3a/jlayHbIX KOHCTPYKLIMI HAa YPOKaxX MaTeMaTUKHU.

2. [IpuMeHeHHe OKPeCTHOCTeld MaTeMaTUUeCKUX 3aZiau TPy MOATOTOBKe K UTOTOBOM aTTeCTaluu.
3. Vcrionb30BaHue OTKPBITHIX 3aZlau B 00y4eHUH MaTeMaTHKe.

4. OpraHu3alysi IPOeKTHOM JiesiTe/TbHOCTH TTpU 00yueHNH MaTeMaTHKe.

5. ObOyueHMe MKOTBHUKOB COCTAB/IEHUIO MaTeMaTUYeCKHX 3a/iay.

Kpurtepuu oneHnBaHus (oneHouHoe cpecTBo - KypcoBasi padora)

OueHka Kputepuu orieHuBaHUs

B paboTe nocTapyieHHbIe 3a7aun peiiieHbl Ha 100%, paboTa CTPyKTypUpOBaHa U

OT/IMYHO
OCl)OPM]'IeHI/Ie pa6OTbI TMOBBIIAET KaUeCTBO OIMUCAHUWSA TMOJIYYEHHBIX DE3yJ/IbTATOB.

B paboTe rocTaB/ieHHbIe Tepefi CTYAEHTOM 3a/lauy peleHbl Ha 75%, paboTta ueTko

XOPOIIIO
CTPYKTYpHPOBaHa, 0(hopM/IeHa B COOTBETCTBHH C TPeOOBAHUSIMHU.

paboTe rnocrapieHHble 3a7aul pellieHbl Ha 50%, aBTOP JeMOHCTPUPYeT BiajieHre
yZI0B/IETBOPUTE/ILHO 0a30BbIMH METO/IMUECKMMU TTOHSTHSIMU TI0 TeMaTHKe paboThl, 0Ha ohopMyieHa B
COOTBETCTBUU C TPeOOBaHUSMU K O(OPMIIEHHIO KYPCOBBIX paborT.

B pabore perieHo MeHee 50% TOCTaB/IeHHBIX 33/1a4, oopmyieHe paboThl He

HEeYJ0B/IeTBOPUTE/IHHO
COOTBETCTBYET CYL[eCTBYIOIIUM TPeOOBaHUsIM.

6. YueGHO-MeTOAMUECKOE M HH(OPMaLMOHHOE o00ecrieyeHne JUCIUILTHHBI (MO/1y/1s1)

OcHoBHas /MTeparypa:

1. Cupotuna U. K. MeTtoauka o6yuenust Matematvike. YacTs 1 : YueGHoe rocobue a5t By30B / CUpOTHHA
U. K. - 2-e u3g., ucnp. u por. - Cankt-IletepOypr : Jlans, 2022. - 344 c. - Knura u3 konnekuyu JlaHs -
Marematuka. - ISBN 978-5-8114-9786-7., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=803047&idb=0.

2. Cupormna U. K. Metoguka obyuenust Mmatemaruke. Yacts 2 : YuebHoe mocobue fi71s1 By30B / CHpOTHHA
W. K. - 2-e u3g., ucnp. u gor. - Cankr-ITetepOypr : Jlanb, 2022. - 280 c. - Kaura u3 Kosuiekiuu JIaHb -
Matematuka. - ISBN 978-5-8114-9788-1., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=804195&idb=0.

3. TemepbekoBa A. A. Metoguka o0yuenusi matematrike / TemepbekoBa A. A.,YyryHosa U.
B.,BaiironakoBa I'. A. - Caukr-IletepOypr : Jlanb, 2022. - 512 c. - PekomengoBaHo YMO 1o
oOpa3oBaHuIO B 00/1aCTH TIOATOTOBKY TeJjarorueckKix KaZpoB B KauecTBe Y4eOHOTO MoCoOus A/1st
CTY/IEHTOB BY30B, 00yYalOIIMXCsI TI0 HampaBieHuto «Ilemarornyeckoe obpasoBaHue». - Kaura u3
KoJiiekuu Jlanb - Marematuka. - ISBN 978-5-8114-1701-8., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=800066&idb=0.

4. Metovka obyueHust MatemaTuke B 2 4. Yacts 1/ oz pes. ITogxozmosoii H.C., CHerypogoii B.1. -
Mockga : FOpaiir, 2022. - 274 c. - (Beiciiee obpa3oBanue). - URL: https://urait.ru/bcode/489760 (gaTa
obparenusi: 05.01.2022). - ISBN 978-5-534-08766-6 : 709.00. - TekcT : 3nektponHbiii / OBC "FOpaiit".,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=787368&idb=0.



5. Metoauka o0yueHusi MaTematrke B 2 u. Yactsb 2 / og pef. [Toaxomosoit H.C., CHeryposoii B.U. -
Mockga : FOpaiir, 2022. - 299 c. - (Beiciiiee obpa3oBanue). - URL: https://urait.ru/bcode/490417 (gaTa
obparenusi: 05.01.2022). - ISBN 978-5-534-08768-0 : 759.00. - TekcT : 3nektponHbiii / OBC "FOpaiit".,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=786760&idb=0.

6. Karikaega JI. C. Teopus 1 MeTouKa 00yueHHs MaTeMaTHUKe: YaCcTHasi MeToAuKa B 2 4. Yacts 1/
Karikaega JI. C. - 2-e u3[. ; UcIip. u Ao1lL. - Mocksa : FOpaiit, 2022. - 264 c. - (Bsiciiiee o6pa3oBaHue). -
URL: https://urait.ru/bcode/492957 (mara obpamenusi: 05.01.2022). - ISBN 978-5-534-04940-4 : 689.00.
- Tekcrt : anektponHsbIii // DBC "FOpaitt"., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=784453&idb=0.

7. Kankaesa JI. C. Teopusi u MeToJuKa 00yJyeHHs1 MaTeMaTHKe: YacTHasi MeTo[uKa B 2 u. Yactb 2 /
Karnikaesa JI. C. - 2-e u3[. ; ucnp. u gor. - Mocksa : FOpatit, 2022. - 191 c. - (Bbicuiee ob6pa3oBaHue). -
URL: https://urait.ru/bcode/493011 (mara obpamenus: 05.01.2022). - ISBN 978-5-534-04941-1 : 529.00.
- TexcT : snektpoHHbIl / DBC "FOpaitt"., https://e-1ib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=784937&idb=0.

[JomnonHuTtenbHas 1uTeparypa:

1. Janunrep B. A. MeTtozanka o0yueHus: MaTeMaTyKe. TpaJUIIMOHHbIE CIO’KETHO-TEKCTOBBIE 3a/]aui /
Hanunrep B. A. - 2-e u3f. ; ucrip. u AorL. - Mocksa : FOpaiit, 2022. - 174 c. - (Bsiciiee o0pa3oBaHue). -
URL: https://urait.ru/bcode/492728 (mata obpamenusi: 05.01.2022). - ISBN 978-5-534-09591-3 : 489.00.
- Tekcrt : anektpoHHsIii // DBC "FOpaiutt"., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=787147&idb=0.

2. bapanosa E.B., MenskoBa C.B., Muponosa C.B. [IpakTukym mno

MeTOZMKe 00yueHHUs] MaTeMaTHKe: KOMITIETEHTHOCTHBIM U CUCTEMHO-/IeSITe/TbHOCTHBIN

MoXo/bl: YueOHO-MeToauueckoe mocobue., 10 3K3.

3. Janunrep B. A. Metoguka o0yuenusi MmatemaTtrike. [I0MCKOBO-HMCCIe0BaTeIbCKast 1eSITeTbHOCTh
yuaimxcs : yueOHUK U npakTukym / B. A. [TanvHrep. - 2-e u3f. ; ucrp. u got. - Mocksa : FOpaiir, 2022.
- 460 c. - (Boiciiee obpa3oBanue). - URL: https://urait.ru/bcode/490913 (maTta obpamjenus: 14.08.2022). -
ISBN 978-5-534-09597-5 : 1409.00. - Tekcr : 3nektpoHHsli // O5C "FOpait".,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=821264&idb=0.

ITporpammHoe obecrieueHue 1 IHTepHET-peCypChl (B COOTBETCTBUH C CO/IepKaHUeM TUCIUITHHBI):

JlviieH310HHOE TIpOorpaMMHOe obecrieueHue: OrieparjioHHasi cucteMa Windows.
JlviieH3noHHOe TIporpamMMHOe obecrieuerne: Microsoft Office.

[TpodeccroHanbHbIe 6a3bl JAHHBIX ¥ MH(GOPMAL[IOHHbIE CTIPABOYHBIE CHCTEMBI

Poccuiickuii nHzekc HayuHoro nutrpoBanus (PUHLL), nnatdopma Elibrary: HarjmonanbHas
vH(MOpMallMOHHO-aHa/IMTHYecKasi cucteMa. Ajipec goctyma: http://elibrary.ru/project_risc.asp

'APAHT. NHdbopmaliioHHO-TIPaBOBO# MopTas [ DeKTpoHHbIN pecypc].— Afipec AoCTyTa:
http://www.garant.ru

CBO60,E[HO pacripoCcTpaHseMoe IporpaMMHOe obecrieuenue:



niporpamMmHoe obecrieuenue LibreOffice;
rporpaMMHoe obecrieueHure Yandex Browser;
riporpaMMHoe obecrieuerue Paint.NET;

rporpaMMHoe obecrieuerue 1C:

* "ByxranaTepus npearnpustus’, pegakuus 3.0, cm. http://v8.1c.ru/buhv8/ |

* "YmpaBneHue Toprosieii”, pegakuus 11.1, cMm. http://v8.1c.ru/trade/ ,

* "3apriaTa U ynpasiieHue nepcoHanom”, pegakuus 3.0, cm. http://v8.1c.ru/hrm/ ,

* "YripaBieHue HeOo/bIION upMoit”, pegakuus 1.5, cm. http://v8.1c.ru/small.biz/ ,

* "ERP Ynpasnenue nipeanpustiem 2.0", cMm. http://v8.1c.ru/erp/ .

* "Byxranrepusi ToCyZapCTBeHHOro yupexxzaeHus", pegakius 1.0, cm. http://v8.1c.ru/stateacc/ ,

* "3apruiaTa U KaJpbl roCy/JapCTBEHHOr 0 yupexxeHus", pegakuus 1.0, http://v8.1c.ru/statehrm/ .

nporpammHoe obecrieuenrie Pascal ABC.NET

OneKTpoHHbIe OUO/MOTEeUHbIE CUCTEMBI U OUO/TMOTEKH:

OnekTpoHHas 6ubnroreuHas cucrema "Jlane" https://e.lanbook.com/

OnekTpoHHas 6ubroTeuHas cucrema "KoHcynbTtaHT ctygenTa” http://www.studentlibrary.ru/
OnekTpoHHas 6ubroTeuHas cuctema "FOpait"http://www.urait.ru/ebs

OrnekTpoHHas 6ubroTeuHas cucrema "Znanium" http://znanium.com/
DNeKTPOHHO-0UO/IMoTeuHast cucteMa YHuBepcuteTckas onbmoreka ONLINE http://biblioclub.ru/

dyHgameHTanbHas bubmoreka HHI'Y www.lib.unn.ru/
Catit 6ubmoreku Apsamacckoro ¢uiuana HHI'Y. — Aapec gocrtyna: lib.arz.unn.ru

Pecypc «MaccoBbie OTKpPBIThIe OHJIalH-KYpChl Hikeropozckoro yauBepcureta uMm. H.. JTobaueBckoro»
https://mooc.unn.ru/

IMopTan «CoBpemMeHHas LjudpoBasi obpazoBaresnbHas cpefia Poccutickoit @epepaiium»
https://online.edu.ru/public/promo

7. MarTepHua/ibHO-TeXHHYeCKoe ofecreyeHHue JUCLUILIMHBI (MOY /1)

YueOHble ayUTOPUM [i/is TIPOBeJIeHHsI yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa3oBaTe/bHOU
MPOrpaMMOM, OCHaI[eHbl MYJbTUMEAUMHBIM 000pyZoBaHHeM (TIPOEKTOP, 3KpaH), TeXHUUYEeCKUMHU
cpeAcTBaMU 00yYeHHs, KOMITbIOTepaMH.

[TomerrieHust A1 CAaMOCTOSITENTbHON pabOThl 00YYArOIUXCsl OCHAIleHbl KOMITbIOTEPHON TEeXHUKOU C
BO3MOJKHOCTBIO TMOAK/IIOUeHUss K cetu "VHTepHeT" u obecrieueHbl [OCTYIIOM B 3/IEKTPOHHYIO
MH(OPMAaLIMOHHO-00pa30BaTeIbHYI0 Cpely.

[lporpamMa coctaBneHa B cooTBeTcTBHUM C TpeboBanusmMu OC HHIY 1o HarpaB/ieHHIO
nogroToBku/crieriambHOCTH  44.03.05 - Tlemarornueckoe ob6pa3oBaHue (C AByMS TPOQUISIMH
MOATOTOBKH).

ABTop(b1): MenbKOBa CBeTniaHa BUKTOpOBHA, KaHU/AT MeJjarornyeckrx Hayk, JOLeHT.



3aBepyromuii Kadepoii: Hecteposa Jlapuca HOpreBHa, KaHIUJaT neAaroruueckux Hayk.

ITporpamma o06peHa Ha 3aceflaHuu MeTouuecKou komuccuu ot 10.01.2024, potokon Ne 1.
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