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1. ITACIIOPT ®OHJIA OIIEHOYHbBIX CPE/ICTB

1.1. O6/;1acTh IPUMEHEHUS

@onHp orjeHouHBbIX cpeActB (POC) — HeoTbeM/eMas YacThb paboueit
MIpOrpaMMbl  AUCIUIUIMHBL  (Mofysisi) «[IpoekTHass TexHoO/OTHA —OOyudeHUst
MaTeMaTWKe» W TIpelHa3HaueH /[jii KOHTPO/IsS W OI[eHKH 00pa3oBaTebHBIX
JIOCTHXKEHUW CTY/JIeHTOB, OCBOMBILIUX MPOTPaMMYy JUCLIMIVIMHBI (MOYJIS).

1.2. llesiu v 3aauu (pOHAQ OLIEHOUYHBIX CPe/ICTB

Hene @OC —  yCTaHOBUTbL COOTBETCTBHE  YPOBHA  IIOATOTOBKU
obyuarorrierocsi Tpebopanusim ®I'OC BO — marucrparypa I10 HarpaB/eHHIO
nogrotoBku 44.04.01 Tlegarornueckoe oOpa3oBaHue, TIpOrpaMMa MarvuCTpaTyphbl
«MaTemaTtnueckoe oOpa3oBaHuie», MUHUCTEPCTBA HAYKU U BBICIIEro 0Opa30oBaHus
Poccuiickon ®@epeparuu ot 22.02.2018 Nel26 (¢ u3MeHeHUsIMA U JOTIOJIHEHUSIMUA).

1.3. Ilepeuenp KoMIeTeHHUH, (OPMHPYEMBIX B MNpoOIjecCe OCBOEHUA
OCHOBHOI1 00pa3oBaTe/IbHOW MPOrpaMMbI

[Iponiecc ocBoeHUs AWCLUIUVIMHBI HarlpaB/ieH Ha (opMHUpOBaHUe CJIeAYOIHUX
KOMIIETEHLIUI ¥ UHAUKATOPOB KX JJOCTHKEHUSI:

Kog nmo ®I'OC BO NupukaTop AOCTKeHUus
[TK-1. CiocobeH nipuMeHATb ocHOBHBIe | [TK-1.1. ®opMynvpyeT TMUHOCTHbIE,
TI0JIO’KEeHUST METOJUKH 00yUeHust TipeIMeTHbIE U MeTarnpeJMeTHbIe
MaTeMaTUKe Ha Pa3/IMuHbIX YPOBHAX pe3ybTaThl 00yUeHHsT CpeiCTBaMH
obpa3oBaHust (OCHOBHOTO 00IIero MaTeMaTUUeCKUX TUCIUIIVH.
obpa3oBaHusl, CpefiHEro o0IIero [TK-1.2. OcyiriectsieT 0TOOp
o0Opa3oBaHusl, Cpe/Hero TIpeIMETHOTO COZlep>KaHusi, METO/IOB,
npodeccruoHaIbHOTO 06pa3oBaHus, TIPHEMOB U TEXHOJIOTUM 00yJeHwus],
BBICIIIEr0 NpodeCcCUOHaTbHOTO OpraHM3alMOHHBIX (HOpM yUeOHbIX
obpa3oBaHus) 3aHSITUM, CPeJCTB AUArHOCTHKU B

COOTBETCTBUM C T/IAHUPYEMBIMU
pe3yJibTaTaMu 00yueHusl.

[1K-1.3. ®opmupyeT no3HaBaTe/IbHYIO
MOTHBALAIO O0YUAIOLUXCS K U3YUEeHHIO
MaTeMaTUKH B paMKaX YPOUHOM U
BHEYPOYHOU JIeSITe/IbHOCTH.

1.2. Oranbl ¢opMuUpoBaHHsA KOMMNETeHHUM U CpPeACTBA OLIeHHMBAaHMS
YPOBHS UX COpMHPOBAaHHOCTH

Jransl popmupoBaHus KommnereHiuii | KomnereHuuu KoHTpO/1bHO-0L|€eHOYHEbIe
cpejcTBa / crocod
OLleHUBAHMSA
TTIK-1 ®poHTaTBHBIN oripoc o
Pasgen 1. TexHosmornueckud mOAXOJ K TeOpeTUUeCKOMY  Marepuaiy,
00yueHHIO MaTeMaTHKe. BBITIO/IHEHUe npo61IeMHbIX
3a/laHUM




Pazgen 2. Copepkanue u ocobenHoctH | [TK-1 ®pOHTA/IBHBIN OTMPOC MO

OCHOBHBIX TeXHOJIOTUU obOyueHus TeopeTUUeCKOMY MaTepuaiy;

MaTeMaTHKe BBITIO/THEHHE TTPO0JIEMHBIX
3a/laHui

Pazgen 3. Copepkanne u ocobenHoctH | [TK-1 ®pOoHTa/IBHBIN OTMPOC MO

OCHOBHBIX ~ COBPEMEHHBIX  TeXHOJIOTHi TeopeTUUeCKOMY MaTepuainy;

00yueHUs MaTeMaTHKe BBITO/THEHHE TTPO0J/IeMHBIX
3a/laHui

Paznen 4. KoncrpyupoBanue komroHeHTOB | [TK-1 ®poHTa/IBHBIN OTMPOC MO

Kypca MaTeMaTHKU C NpUMeHeHWeM HOBBIX TeOpeTUUYeCKOMy MaTepuaiy;

yueOHbIX TEXHOJIOTHA BBITO/THEHHUE TTPO0JIEMHBIX
3a/laHuH

[TpoMe)xyTouHasi aTTeCTal|st IIK-1 OK3ameH

1.5. Onucanue noka3aresieid GopMHpPOBaHUA KOMIIETEHLHI

Kopa xomnereHuuu IInanupyemMbie pe3yabTaThl 00yueHHs (MIOKA3aTe/ M)
IIK-1 3HaTh: I[perofiaBaeMelid mpeiMeT (MaTeMaTHKy); COBpPeMeHHble
oOpa3oBaTe/ibHbIe TeXHOJIOTUH; 0COOeHHOCTH OpraHu3aluu
oOpa3oBaTesibHOTO TMpollecca TI0 MaTeMaTWKe B COOTBETCTBUU C
TpeboBaHUSIMU 00pa30BaTeTbHBIX CTaHJAPTOB,;
yMeTh: UCITI0/Ib30BaTh IeAaroruuecku 000CHOBaHHBIE (HOPMBI, METOZBI U
MpUeMbl OpraHU3aluM [IeATeTbHOCTH OO0yualol[uXcs I0 MaTeMaTHKe;
TIPUMEHSITh COBPeMeHHbIe OOpa3oBaTe/ibHble TEXHOJIOTUU B OOyUeHUH
MaTeMaTHKe; CO3/laBaThb OOpa3oBaTe/lbHYIO cpefly, 00ecreunBaroIlyIo
dbopmupoBaHue y oOyuarommxcsi 00pa3oBaTeNbHBIX  Pe3y/bTaToB,
npeaycMoTrpeHHbIX PI'OC;
BJIa/IeTh: HaBbIKaMu TMPo(eCcCHOHaTbHON [iesiTe/IbHOCTU 110 peau3aliuu
riporpaMm 06yueHHsi MaTeMaTHKe.
1.6. Kputepuu onjeHMBaHUsA KOMIIETEHIUHM Ha pa3HbIX 3Tamax HX
(¢opmupoBaHus
Buj Tekyiieit yuebHOM paOOTEI KonuecTBo 6aioB
0]0]0; 3P0
Ornpoc 1o TeopeTUYeCKOMY MaTepuaity 10 -
BrInosiHeHHe po6IeMHBIX 3a/IaHuH 50 60
IloaroroBka AoKnaja 10 10
OK3aMeH 30 30
Bcero 100
HakonmTe/ibHasi cucteMa orjeHrBaHMs 1o 100-0a/11bHOM ITIKasie
Yerpipex0daii- 100- BbykBeHHas 1mKasa, cooTBercrByroias 100- Cucrema
JIbHasl cUCTeMa |0a/uTbHast 0a/UTbHOM IIKaJTe OLleHMBaHMS
OLleHMBaHMA mKasa 3ayera
K3aMeHa
OtanuHO 90-100 A — OT/IMYHO — TeopeTHUUYeCKOoe CoJlepyKaHue Kypca

0CBOEHO TIOTHOCTHI0, Oe3 Mpo0esioB; He0OX0AUMbIe
MpaKTHUUeCKUe HaBbIKK PabOThI C 0CBOEHHBIM
MaTepuasioM cOPMUPOBAHBI; BCE
npelyCMOTPEHHbIe TPOrpaMMOol 00yueHuUst




yq66HLIe 3dldHHA BBIIIO/IHEHBI, KAUeCTBO UX
BBITIOJIHEHHSA OLIEHEHO UM C/IOM 6ann013, OJIM3KUM K
MaKCHMMa/IbHOMY

Xoporio

83-89

B — 0ueHb XOPOIIIO — TEOPETHUECKOE CO/IePKAHHUEe
KypCa OCBOEHO T0JTHOCThIO, 6e3 poberos;
HeoOX0uMbIe TIPAaKTUUeCKHe HaBbIKK paboThI C
0CBOEHHBIM MaTeprajioM B OCHOBHOM
C(OpPMHUPOBAHbI; BCE MPeAYyCMOTPEHHbBIE
MpOrpaMMOM 00yueHus yueOHbIe 3a/laHUs
BBITIO/THEHBI, KAUECTBO BBITIOJTHEHUSI OO/IBIIIMHCTBA
13 HUX OLIeHeHO YKMC/IOM 0aJljioB, O/TM3KUM

K MaKCHMaJIbHOMY

Xopor1o

75-82

C — XOpOo1LI0 — TeOpeTUYeCKoe Coiep>KaHue Kypca
OCBOEHO TOTHOCTBIO; HEKOTOPbIe TIPAaKTUUYeCKHe
HaBBIKK PabOTHI C 0CBOEHHBIM MaTepHa/IOM
copMHUpOBaHbI HEIOCTAaTOUHO; BCe
TIpelyCMOTPEHHbIE TIPOrPAMMOM 00yUeHust
yueOHbIe 3a/JaHUsI BBITTOJIHEHBI, KAUeCTBO
BBITMO/THEHUS] HY OJJHOTO M3 HUX He OL€HEeHO
MHUHUMa/IbHBIM YKC/IOM 0aJlIOB, HEKOTOPbIe BU/IbI
3a/JaHUH BBITIOJIHEHBI C OIIMOKaMM

Y noBneTBo-
PUTEJILHO

63-74

D — y/10BN€TBOPUTENILHO — TEOpeTUUeCKoe
cofiep>kaHue AUCLIUIUIMHBI 0CBOEHO YaCTUYHO, HO
nipobesibl He HOCAT CYIIeCTBEHHOTO XapaKTepa;
HE0OXO0/IMMbIe TIPAaKTHUECKHEe HaBbIKH pabOThI

C OCBOEHHbIM MaTeprasioM B OCHOBHOM
cchopMrpOBaHbI; OOJBIITMHCTBO
TIpelyCMOTPEHHBIX MPOrpaMMoi 00yUueHuUst
yueOHBIX 3alaHUi BLITIOJTHEHO, HEKOTOPbIe

13 BBITIOJIHEHHBIX 33/IaHUM, COZIePKaT OIIUOKU

Y nojieTBo-
pUTEBHO

50-62

E — nocpe/iCTBEHHO — TeOpeTUYECKOe
cofiep>kKaHue Kypca OCBOEHO YaCTUUHO;
HEKOTOpbIe MPaKTHYeCKre HaBbIKA PabOThI

He c(hopMHpPOBaHbl, MHOTHE 1pe/lyCMOTPEHHbIE
TporpamMmoi 00yueHus: yueOHbIe 3a/IaHUsI

He BBINOJTHEHBI TMO0 KaueCcTBO BBITIOTHEHUsI
HEKOTOPBIX U3 HUX OLIeHeHO YMC/IoM 6asioB,
O/M3KMM K MUHUMAaIbHOMY

3auyTeHo

Heynosnetso-
pUTENBHO

21-49

FX — HeyZj0B/1eTBOPUTE/IBHO — TeOPeTUYeCcKoe
cofiep’kKaHre Kypca OCBOEHO YaCTHYHO;
HeoOXOZMMbIe MPAKTUYECKHE HAaBBIKK PabOThI
He c()OPMHPOBAHBI; OOBIIMHCTBO
TIpe/lyCMOTPEHHBIX TIPOrpaMMOi 00yueHust
yueOHBIX 3a/laHUI He BBITIOJIHEHO JIMO0 KaueCTBO
VX BBITIOJTHEHHSI OLIEHEHO YMC/IOM 0alioB,
O/M3KMM K MUHUMAaIbHOMY; TIpU
JIOTIOJTHUTE/TBHOW CaMOCTOsTe/TbHOM paboTe Haf,
MaTeprasioM Kypca BO3MOXKHO TIOBBIIIIEHHE
KauyeCTBa BBIMIOJTHEHUS] yueOHBIX 3alaHuUM

HeypnossnetBo-
PUTENILHO

0-20

F — Hey/J0B/IeTBOPUTE/IEHO — TEOPeTUYeCKOoe
coZiepKaHye Kypca He 0CBOeHO; HeoOX0/iuMble

MMpaKTHUUYeCKre HaBbIK1 pa6OTLI

He 3aureHo




He c(hopMUPOBaHbI; BCe BLITIOTHEHHbBIE YUeOHbIe
3aJlaHus1 cofiepyKat rpyObie OIIMOKY,
JIOTIOTHUTE/TbHAsI CAMOCTOsITe/TbHast paboTa Haf,
MaTepHasioM Kypca He TIpHBe/ieT K KaKoMY-JIi00
3HAUMMOMY TIOBBIIIIEHUIO KAUeCTBA BBITOJTHEHHUSI
yueOHBIX 3alaHUM

2. KOHTPOJIbBHO-OLIEHOYHBIE CPEJCTBA
2.1.011eHOUHBbIe CPeACTBA TeKYI[ero KOHTPOJIsi (TUIIOBbIe)

Bompocsl Ajig onpoca 1o TeopeTuuecKoOMy MaTepyasty:

1. Tlemaroruueckasi TeXHOJIOTHS KaK MOC/ieJOBaTe/IbHasi CUCTeMa J1elCTBUA
rieflarora, CBsi3aHHbIX C pellleHreM IeJaroruuyeckrx 3azau.

2. Ilpu3Haku nefaroruyeckor TEXHOOTHU.

3. Otminuuve nefaroruueckOr TEeXHOJIOTMM OT METOAWKMU Mperno/iaBaHus U
BOCIIUTaHMUS.

4. Knaccudukaiuy, OCHOBHble  TpeboBaHUs,  TpefbsiB/sieMble K
TEeXHOJIOTUSIM.

5. XapakTepucTuKa penpoyKTUBHOM TEXHOJIOTMW: W3y4yeHHe HOBOIO -
3aKpervieHue - KOHTPOJIb - OLIeHKa.

6. Metoabl oOyueHusi, jie)kalllie B OCHOBe 3TOW TeXHOJIOTHM; BeAyIlue
BU/BI JeSTeJIbHOCTU YYall[UXCs; T/aBHOe TpeboBaHWe W OCHOBHOW KDUTEPHM
3¢ (eKTUBHOCTU JaHHON TEXHOJIOTHHU.

7. llemarornueckue  TeXHOJIOTMM Ha  OCHOBe  aKTUBM3aLUU U
WHTeHCU(PUKAI[UK [1eATe/TbHOCTH YyUalluxcsl (MTPOBbie TeXHOJIOTHH; TTPOOIeMHOe
obOyuenue; TexHonorusi B.d. IllatamoBa, TexHosorus P.I'. Xa3aHKWHa; MeTO]
MIPOEKTOB);

8. Ilepgarornueckue TEeXHOJIOTUHU Ha OCHOBe  JWJAKTUUeCKOro
yCOBEpIIIEHCTBOBAHHWS UM PEKOHCTPYHMPOBaHHUSI yueOHOro wmatepuana (Teopus
Mo3TarHoro (hOpMUPOBaHUS YMCTBEHHBIX JlelicTBuii M. Bb. BonoBuua B o6yueHnH
MaTeMaTHKe; TeXHOJIOTUsSl YKPYIHeHUs JulakThueckux equuul] [1.M. OpaHuesa); \

9. Ilepgarormyeckve TeXHOJIOTWUX Ha OCHOBe 3(PEKTUBHOCTU OpraHU3aliu
W yIipaBjieHUs rpoiieccom oOyueHusi (ypoBHeBas Aud@epeHiuaiusi o0yueHus: Ha
OCHOBe o00si3aTenbHBIX pe3ynbTaToB B.B. ®wupcoa; wuHbOpMaI[MOHHbIE
TEeXHOJIOTUN).

10. TeopeTuueckre ¥ MeToJuUeCcKre OCOOEHHOCTH y4yeOHBIX MOCOOU 1o
MareMaTuke, ajarebpe W reomeTpu s 5-11 K/IaccoB, pPeKOMEHIOBAHHBIX
MunucrepcTBOM IpocseleHuss PO

IIpoO/ieMHBIe 3aJaHUs/TeMbI J0K/Ia/I0B

1. TlpuHuunuasbHOE  OT/IMUME  MeJaroruyecKux  TeXHOJIOTMM  OT
TeXHOJIOTHH, UCIO/b3yeMbIX B MPOMBIIIJIEHHOM TTPOU3BO/ICTBE, MPUTOTOBIEHUN
TIULLA U T.[J,.

2. CoueTaHue COBpeMeHHbIX TeXHOJOTHM oO0yueHUsi MaTeMaThke C
TpaJULIMOHHBIMUA MeTOJaMH, Ip¥emMaMy, CpejCTBaMU OpraHusalyy [porecca
0CBOEHUS 00yUarolMMHICSI MaTeMaTHyeckoro Marepuaria.




3. TexHosorusi KpUTUUECKOTO MBIIIUIeHUsI B 00yUueHnY MaTeMaTuKe.

4. Kelic-TexHOOTYsS U ee UCTIOb30BaHKe MPU 00yUeHUU MaTeMaTuKe.

5. TexHomorusi MPOEKTHOM JesATeNbHOCTH, ee creruduka rnpu pabore c
MaTreMaTU4eCKUM MaTepuasioM.

6. KommbroTepHble TeXHOJOTUM, OCOOEHHOCTM WX TIpUMEeHeHUs TIpu
o0yueHUN MaTeMaTHKe.

7. 3mopoBbecbOeperaroliyie TEXHOJIOTMM B 00yUeHUN MaTeMaTHKe.

8. TexHosorusi mpo6seMHOro 00yueHUs: MaTeMaTHKe.

9. TexHosorusi peanu3alui [eATebHOCTHOTO TIOAXOZa TpU 00yueHUU
MareMaTHKe.

10. OBpucTUUeCcKUe MeTO/ bl Y TIPUEMBI pellleHrs] MaTeMaTUUeCKUX 3azau.

11. Bo3moxkHOCTH yueOHO-pa3BHBAIOIeN MporpaMMHONM cpefbl  «)KuBas
reoMeTpusi» B OpraHu3alUM HWCC/IeJOBATe/IbCKOM  1eSiTe/lbHOCTH  MJIaZILLNX
LIKOJIbHUKOB TIPU U3YUYeHUH FeOMeTpHUYeCcKoro marepuasna.

12. MeTosivKa TIOATOTOBKM, pa3pabOTKU U TIPOBeJeHUsT MEXKIIPeJMEeTHOTO
MpoeKTa 1 ee 0COOEHHOCTH.

13. IIpoekTHO-UCCIeAOBaTeIbCKAs [eATe/IbHOCTh Ha YpOKax MaTeMaTHKU U
BHEYDOUHOU J1eiTe/IbHOCTA B paMKax peanu3anuu KoHienguu @I'OC OO0 yepes
TexHosoruio BeOkBecT (C wucrnonb3oBaHWeM o00Opa3oBaTe/bHOM T1aTHOPMBbI
Joyteka).

14. TIpoekTt «MHbopMaTu3aiusi cucteMbl obpa3oBanus» (MICO) u HOBbIe
oOpa3oBaresibHbie PeCyPChl B IIKOJTLHOM KypCce MaTeMaTHKH.

15. lHTepakTBHasi [/OCKa Kak COBpPeMeHHOe CpeJCTBO  OOyueHusi
MareMaTHKe.

16. NHTepakTuBHas MaTeMaTHhuecKast cpena «MaTemaTHueCKHUu
KOHCTPYKTOP»

17. Ilporpamma GeoGebra ¥ BO3MOXHOCTU ee TIpUMEHEHUsI B Kypce
reoMeTpuH, B Kypce aaredpe v Hayaja MaTeMaTUYeCKOro aHa/n3a.

18. Onnarin  cepeuc  Desmos, BO3MOXHOCTA €ro TpPHMEHEHHS B
MCCJIe/IOBaTeTbCKOM paboTe MIKObHUKOB.

19. VluTepakTuBHasg Matemathueckas cpeza AnyDynamics Kak MHCTPYMEHT
J/1s1 BU3YaJIbHOTO MOJEMUPOBaHUsS M ero BO3MOXXHOCTH /Il CO3JjaHus MoJesien
CJIO’KHBIX TUHAMHAYECKUX CUCTEM.

O1eHOUHbBIE CPeACTBA /I/I IPOMEe)XXYTOUHOH aTTecTaluu

Bonpockl K 3K3aMeHy

TexHoMOTUUeCKW TIOJX0, B MUPDOBOM 0Opa3oBaHUM
[TokosieHust 06pa3oBaTeTbLHBIX TEXHOJIOTHH.
Knaccudukaiusi o6pa3oBaTebHbIX TEXHOJIOTHI
TexHosioruu yrpasyieHusi yueOHbIM TIPOLIECCOM
TexHoIOTUM yTIpaB/IeHUsI CAMOCTOSITe/IbHOM Pab0TOM yualuxcs
TexHo/I0ruy COTpyHAYeCTBa
MeTtoz IpOEKTOB Kak Iejjarornyeckasi TeXHOJI0rusl
WHTerpaTvBHble TEXHOJIOTHN 00yUeHUn
TexHo/IOrUY OLIeHKU pe3y/bTaToB yueOHOH esaTeTbHOCTH
10 [TpaKTHUKO-OpUEeHTUPOBAaHHbIE TEXHOIOTHH 00yUeHus

LCOoONOURAWNE



11. KoHuenmus Har/sHO-MOZe/TbHOT'0 00yUueHusT

12. TIpakKTUKO-OpUEHTHPOBAHHOE 00yUueHHe

13. TexHo/MOTYSI KOHIL[EHTPUPOBAHHOTO 00yUeHus

14. JINUHOCTHO-OPHEHTUPOBAHHbIE TEXHOJIOTUH 00yUeHHs

15. TMonmuieHTpHUYeCKre oOpa3oBaTebHbIe TEXHOIOTUN

16. TexHOIOTUSI KO/VIEKTUBHOU MBIC/IE/IeTeIbHOCTU

17. TexHO/OTUsI 3BPUCTUUECKOTO 00yUeHust

18. 3nopoBbecHeperaroiiiyie TEXHOJOTUNA 00yUeHUsT

19. Ctpareruu obyueHus: MaTeMaTHKe

20. ABTOpCKMEe IIKOJbl KaK THUII MHHOBALMKM B MaTeMaTHUUYeCKOM
obpa3oBaHUU



