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IHOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o MaremMatuke s oOydaromuxcsi 5—9 KiaccoB pa3pa0oTaHa HA OCHOBE
®I'OC OOQO. B mporpamme 1o MareMaTUKE Y4YTEHbl MJeU U MonoxeHus Konuenuuu pasButus
MareMaThudeckoro oopazoBanus B Poccuiickort deaepanuu.

Pabouas mporpamma mo MaTemMaTuke s 5-9 KJIacCoB COCTaBJICHA HA OCHOBAHUH CJIETYIOIIUX
JOKYMEHTOB:

- ®enepanbHOro 3akoHa Poccuiickoit denepanuu ot 29 nexadps 2012 roma Ne 273-D3 «O6
oOpazoBannu B Poccuiickoit @enepanuny» (B pell. U3MEHEHU);

- KonBenuu o npaBax peb&HKa;

- @enepallbHOTO TOCYJApPCTBEHHOTO 00pa30BaTENbHOIO CTaHJapTa OCHOBHOTO OOLIEro
obpazoBanus (Ilpukaz Munnpocsemiennst Poccum ot 31.05.2021 N 287 "OO yTBepxkIeHUU
(benepanbHOro rocyAapCTBEHHOT0 00pa30BaTeNIbHOTO CTaHAapTa OCHOBHOrO 0011ero oopasoBanus”
(3apeructpupoBano B Muntocte Poccun 05.07.2021 N 64101);

- IIpuka3z Munnpocsemenuss Poccun ot 18.05.2023 N 370 O6 yrBepxkacHuu (henepanbHOM
00pa3oBaTeNbHON MPOrpaMMBbl OCHOBHOTO 00Iero obpasoBanusi (3aperucTpupoBaHo B MuHIOCTE
Poccun 12.07.2023 N 74223)

- OcHOBHOI 00pa30BaTeNIbLHON MpOrpaMMBbl OCHOBHOTO 0o0mero obpaszosanus MAOY COIII
Nell um. B. . CmupnoBa r. Tomcka;

- [Ipuka3z Munnpocsemenus: Poccun ot 21.09.2022 N 858 "O06 yrBepxkaeHun QenepaibHOTO
nepeyHss y4yeOHMKOB, JONYHIEHHBIX K  HCIOJIB30BaHUIO TMPU  peaju3aluud  UMEIOIIHNX
rOCy/IapCTBEHHYIO aKKpEIUTAlU0 00pa30BaTeIbHBIX MPOrpaMM HAYaJIbHOI'O OOIIEro, OCHOBHOI'O
o01iero, cpeaHero odIiero o0Opa3zoBaHusl OPraHU3AIUSIMU, OCYILECTBISIONIMME 00pa30BaTeIbHYIO
NEeSATEIbHOCTh U YCTAHOBJIEHUS TPENETHbHOTO CPOKAa HCIOJIb30BAHUSA HCKIIOUYEHHBIX y4eOHUKOB"
(3apeructpuposano B Muntocte Poccuu 01.11.2022 N 70799)

- IlocTanoBnenue ['11aBHOro rocy1apcTBEHHOTO CAHUTAPHOI'O Bpada poccuiickol denepanuun
ot 28 centsaopst 2020 r. Ne28 «O6 yrBepxaenuu canutapusix npasui CII 2.4.3648-20 «CanurapHo-
ANUAEMUOJIOTUUECKHE TpeOOBaHUS K OpraHU3alusM BOCIHUTAaHUS W OOY4EeHMs, OTAbIXa U
03I0POBIICHUS IeTEH U MOJOJEKNY;

- IlocTanoBnenue ['1aBHOro rocyAapCTBEHHOrO CaHUTApHOTO Bpada Poccuiickont denepanuun
or 28 sHBaps 2021 r. Ne2 «O06 yrBepxaeHun caHuTapHblx npasuwi U HopMm CanlluH 1.2.3685-21
«'urneHnvyecKkrne HOpMaTUBBI U TPEOOBAHUS K OOECTIEUeHHIO O€30MacHOCTH U (W) 0e3BPEIHOCTH
115 4eroBeKa (aKTOpOB Cpeibl OOUTAHUS»

- Ilpuka3z Munmnpocsemenusi Poccun ot 22.03.2021 Nell5 «O6 yrBepxknenun Ilopsnka
OpraHu3al ¥ OCYLIECTBIEHHS  00pa30BaTENIbHOW  JEATENIBHOCTH MO0  OCHOBHBIM
0011e00pa3oBaTebHBIM MPOrpaMMaM — OOpa30BaTENIbHBIM TMPOrpaMMaM HadaJlbHOTO OOIIero,
OCHOBHOT'O OOILIETO U CPEAHETO 00IIEero 00pa3oBaHUM;

- YHHUBEpcalIbHbBIE KJIACCU(DUKATOPHI paCIIPEACIICHHBIX MO KJIaccaM MTPOBEPSIEMBIX TPeOOBaHUM
K pe3yiabTaTaM OCBOEHHUS OCHOBHOW 00pa30BaTeNbHOM NpPOrpaMMbl IO YPOBHSM OOILIEro
oOpa3oBaHMsI M DJEMEHTOB COJEp)KaHUA [0 Y4YEOHbIM MpeaMeTaM Il HCHOJIb30BaHUS B
denepambHBIX W PErMOHAIBHBIX MPOLEAYypax OLEHKH KadecTBa 00pa3oBaHMs, OJOOpEHHBIE
penieHrneM (QenepaibHOro yueOHO-METOINYECKOT0 00beAMHEHHSI IO 001IeMy 00pa30BaHUIO (Janee
®YMO) (mpotokon ot 12.04.2021r. Nel/21), noxrorosnernsie deaepaibHbIM FOCYIaPCTBEHHBIM
OIO/PKETHBIM Hay4yHBIM yupexkaeHuem «dDenepanbHbli HHCTUTYT MEAArOTHYECKUX HU3MEpPEHUil» u
pa3MelleHHble Ha caifte https://tc.edsoo.ru/;

- KoHuenuum AyXxOBHO-HpPAaBCTBEHHOTO Pa3BUTHS M BOCHUTAHUS JIMYHOCTH TpakJaHWHA
Poccuu;

- KoHuenuuu pa3BUTHS MaTeMaTH4YeCKOro OOpa30BaHMsS, YTBEP)KIECHHOW pACIOpPSKEHUEM
[IpaBurenscTBa 0T 24.12.2013 Ne 2506-p



[IpenmeToM MaTeMaTWKU  SBIAIOTCA  (yHIAMEHTAIbHbIE CTPYKTYphl  HAIlero MHpa —
MPOCTPAHCTBEHHbIE (OPMBI M KOJIUYECTBEHHBbIE OTHOIICHHS (OT MPOCTEHIINX, yCBaUBAEMBbIX
B HEMOCPEACTBEHHOM OIIBITE, JI0 JOCTAaTOYHO CIIOKHBIX, HEOOXOAMMBIX JJISi Pa3BUTUS HAYYHBIX U
NPUKIATHBIX uaeil). MaTtemaruueckue 3HaHUS OOECIEeYMBAIOT IMOHUMAaHHE MPUHIIUIIOB
YCTPOMCTBA ¥ HCHOJB30BAHUS COBPEMEHHOH TEXHUKHU, BOCIPHUSITHE u

MHTEPIIPETALUIO COLUATbHON, 9dKOHOMUYECKOH, MOTUTUYECKOM HH(OPMALIUK, al0T BO3MOXKHOCTH
BBIMIOJIHATH PAacu€Thl M COCTABISITH  AITOPUTMBI, HAXOAUTh M MPUMEHATH (OPMYJIBI, BIAACTh
MPAKTUYECKUMH MPUEMaMHU T€OMETPUYECKUX U3MEPEHUH U TOCTPOCHHM, YUTaTh HH(POPMALHUIO,
NpPEJCTAaBICHHYI0O B BHAe Ta0nui, AuarpaMMmM W TrpadUKOB,  JKUTh B YCIOBHSX
HEONpeAeNEHHOCTY U MOHUMATh BEPOSTHOCTHBIN XapakTep CIydalHbIX COOBITHIA.

W3ydenne maremMatuku (GOpMUPYET y OOYYAIOUIMXCS MATeMaTU4YEeCKHH CTWIIb MBIILJICHUS,
MPOSIBIISIIOIIMICS B ONpeNei€HHbIX YMCTBEHHBIX HaBblkax. OOydaromiuecss OCBaMBalOT — TaKue
npuéMbl M METOJbl MBIIUICHUS, KaK MHIYKIUS W JAEIyKUus, 0000IIeHne U KOHKpPETHU3alus,
aHaJlu3 W CHHTE3, Kiaccudukamus W cucreMarusanus, abcrparupoBaHue u aHanorusi. OObEKThI
MaTEeMaTHYECKUX YMO3AKIIOUCHHUH, MpaBWIa WX KOHCTPYMPOBAHHS  PACKPBIBAIOT  MEXaHHU3M
JIOTHYECKUX MOCTPOEHUI, CHOCOOCTBYIOT BhIpaOOTKE yMeHHUs (HOpMYIUpOBaTh, OOOCHOBBIBATH
M JIOKa3bIBaTh CYXKJIEHHUS, TEM CaMbIM pa3BUBAIOT JIOTMYECKOE MbIIUIeHHEe. M3ydeHue
MaTeMaTUKu obecreunBaeT (pOpMHUpPOBAHHE aITOPUTMUYECKOM KOMIIOHEHTHI MBIIUICHUS U
BOCITUTAHHE YMEHUHU JEHCTBOBATH o 3aJJaHHBIM aNIrOpUTMaM, COBEpIICHCTBOBATh
W3BECTHBIC U KOHCTPYMpPOBaTh HOBBIE. B Tmpoliecce pemieHus 3aJad — OCHOBOM ydeOHOM
NeSTeIbHOCTH Ha YpOKaX MaTeMaTHKH — pPa3BUBAIOTCS TBOPYECKAs M TPHUKIAIHAS CTOPOHEI
MbinieHus. OOydeHue maTemaTuke AaéT BO3MOXKHOCTH pa3BUBaTh Yy OOy4aroUmMxcs TOYHYIO,
palMOHANBHYI0 U MH(POPMATUBHYIO PEUYb, YMEHHE OTOMpaTh HamOojee IMOAXOJSIINE S3BIKOBBIC,
CUMBOJIMYECKUE, Tpaduyeckue CpeiAcTBa I BBIPAKEHHS CYXKACHHH ¢ HArJsJAHOTO UX
IIPEJICTaBICHHUS.

[Ipn w3ydeHMHM MaTeMaTHKH OCYIIECTBISETCS OOINee 3HAKOMCTBO C METOJIAaMH IO3HAHHS
NEHUCTBUTENHHOCTH, MPEICTABICHUSAMU O TMpeAMeTe W MEeToJaX MAaTeMaTUKH, UX OTIIMYUU OT
METOJIOB IPYTrHX €CTECTBEHHBIX U TYMAaHUTAPHBIX HAYK, 00 OCOOCHHOCTSX MPUMEHEHHSI MaTeMaTHKH
JUIS PellieHUs] HAyYHBIX U MPUKJIATHBIX 3a7au.

[IproputeTHbIME LIETAIMU O0yUEHUSI MaTeMaTUKe B 5—9 Kilaccax sBISIOTCA:

e (QopmupoBaHHE  IEHTPATBHBIX  MATEeMAaTUYECKUX  TMOHATUH  (YKCIO,  BEJIMYMHA,
reoMeTpuueckas (Qurypa, TIepeMeHHas, BepOsATHOCTb, (YHKIM), 0OecneunBaroIINX
MIPEEMCTBEHHOCTD U MEPCIIEKTUBHOCTh MAaTEMaTHYECKOTO 00pa30BaHUs 00YJIArOIIUXCS;

e [0JBeeHHE OOy4aromMXCs Ha JAOCTYHHOM JUIl HMX YPOBHE K OCO3HAaHHUIO B3aHMMOCBSI3U
MaTEMaTHKU M OKPYXKAIOUIEro MHUpa, IOHUMAaHUE MaTeMaTHKU KaK YacTH OOIIeH KyIbTyphI
YeJI0BEYECTBA;

® DPa3BUTHE MHTEJIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEN 00yJaromuxcs, H03HaBaTeIbHON
aKTUBHOCTH, UCCIIEZI0OBATENILCKUX YMEHUH, KpUTUYHOCTH MBIIUIEHUS, HHTEpeca K U3Y4YEeHUIO
MaTEeMaTHKH;

e (opmupoBaHUe (YHKIMOHATBHOM ~ MaTeMaTU4eCKON I'PaMOTHOCTH: YMEHHUs
pacrio3HaBaTh IPOSBICHUS MaTEeMaTHUECKUX IOHITUH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peambHBIX JKU3HEHHBIX CHUTYAllMsIX W TP HM3YYCHWH JAPYIHX Y4YeOHBIX TIPEAMETOB,
MIPOSIBJICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, (hOpMYyIHPOBATh UX Ha SI3bIKE MAaTEMAaTUKU

u CO3/1aBaTh MaTeMaTHIECKHe MOJIEIH, MIPUMEHSITh OCBOCHHBIH
MaTEeMaTHYeCKUil  ammapar Uil pelIeHHs] MPaKTUKO-OPUEHTHUPOBAHHBIX 3anad,
WHTEPIPETHPOBATH U OICHUBATH TIOJTYYCHHBIC PE3YIIbTATHI.

OcCHOBHBIE JIMHMU COJEpKaHHs HpOrpaMMbl MO MaTematuke B 5-9 kiaccax: «Yucma u

BBIYUCIICHHS», «Anredpa» («Anredpandeckue BBIPAKEHUS», «YPaBHEHUS W HEPABEHCTBAY),



«Dynkuuny»,  «l'eomerpus»(«l'eomerpuuyeckue  (GuUrypsl H  HUXCBOHCTBa»,  «l3Mepenue
IE€OMETPUUYECKUX BEIMUYUH»), «BeposTHOCT M CTaTUCTHKa». JlaHHBIE JIMHUM PpPa3BUBAIOTCS
napajieNIbHO, KaKIass B COOTBETCTBHM C COOCTBEHHOM JIOTMKOM, OJHAKO HE HE3aBUCHMO OJHA OT
JpYyToi, a B TECCHOM KOHTAaKTe U B3aUMOJICHCTBUH.

Conepxanvie mTporpaMMbl [0 MaTeMaTHKe, pachpeAeiaéHHOoe 10 rojaM oOydeHwus,
CTPYKTYpPUPOBAHO TakuUM 00pa3oM, 4YTOObI KO BCEM OCHOBHBIM, NPHHLUIHAIBHBIM BOIPOCaM
oOyuJaromuecs 00panaiuch HEOIHOKPATHO, 9TOOBI OBIIAJICHHE MaTEeMaTHYEeCKUMHU
MOHATUSIMM U HaBBIKAMHU OCYLIECTBISUIOCH MOCIIEI0OBATEIbHO M IIOCTYNATENIBHO, C COOIIOAEHUEM
MPUHIUIA TTPEEMCTBEHHOCTH, @ HOBBIE 3HAHHS BKIIOYAJINCHh B OOLIYI0 CHCTEMY MaTeMaTHYECKUX
IIPEJCTaBICHUN 00yUYaIOLIUXCs, pacIIupsist U yrayouss e€, o0pa3ys IPOUYHbIE MHOKECTBEHHbIE CBSI3H.

B cootBerctBrn ¢ ®I'OC OO0 marematuka sBIseTCs 00s3aTeNbHBIM Y4eOHBIM MIPEIMETOM
Ha ypOBHE OCHOBHOI'O 00111ero oopazoBanus. B 5-9 knaccax MmaTreMaTuka TpajiulIMOHHO U3y4yaeTcs B
pamKax cleayroUMX yu4eOHBIX KypcoB: BS—6 kiaccax — Kypca «Marematuka», B 7-9 kiaccax —
KypcoB «Aunredpa» (BKJIOYas 3J€MEHTbl CTATUCTHKU M TEOPUU BeposiTHOCTEH) U «l'eomeTpusi».
[IporpaMmoii 1m0 MaTeMaTHKE BBOJUTCS CaMOCTOSTENBHBIA Y4eOHBIH Kypc «BeposTHOCTD U
CTaTUCTHUKAY.

MECTO YYEBHOI'O IPEMETA «MATEMATHUKA» B YYEBHOM IIJIAHE

B coorBerctBun ¢ ®enepasbHbIM TOCYAApCTBEHHBIM 00pa30BaTENIbHBIM CTaHIAPTOM
OCHOBHOTO 00mIero o0pa3oBaHMsI MaTeMaTHKa SIBISETCS OO0s3aTEIbHBIM IMPEIMETOM Ha JaHHOM
ypoBHe oOpaszoBaHus. B 5—9 kiaccax yueOHbI mpenmer «MaTteMaTHKa» HM3y4aeTcss B paMKax
CJIEIYIOIUX Y4eOHBIX KYpCOB: B 5—6 Kiaccax — Kypca «Maremarnka», B 7—9 kiiaccax — KypcoB
«Anrebdpay, «I'eomerpus», «Teopust BEpOITHOCTH U CTATUCTUKAY.

Hacrosieit nporpammoii npenycMaTpuBaeTcsl BbIIEICHUE B MHBAPUAHTHON YacTH y4eOHOro
mwiana MAOY COIII Nel1 nm. B. 1. CmupHoBa r. TomMcka Ha u3ydyeHue MaTeMaTUKH B 5—6 Kitaccax
OTBOJUTCS 5 Y4eOHBIX YacOB B HEAETIO B TEUCHHE KAXKIOro roga oOyuyeHws, B 7—9 kmaccax 6
y4eOHBIX 4acOB B HE/IEIO B T€UEHUE KAXI0r0 rofia o0yueHus, Bcero 952 y4eOHbIX yaca. A Takxe B
JacTh y4eOHOTo TuTaHa, (GOpMHUPYEMOH ydacTHHUKAMHU 00pa30BaTEIbHBIX OTHOIICHUH, BBIICISCTCS
0,5 yaca B 5 wiaccax ¢ Leiabl0 (OpMUPOBAHUS MaTeMaTHYECKOW IpaMOTHOCTH, B 8,9 Kiaccax
BBOAUTCS 1 yac Ha «Teopust BEpOATHOCTU U CTATUCTUKA»

YMK yueOHOro npeamera 1Jis meaarora;

1. Marematuka. 5,6 kiacc: y4eOHUK Juid oOlieoOpa3zoBaTelbHbIX YyupexiaeHuid, H..S.
Bunenkun, B.U. Koxos, A.C. Yecnokos, C.W. lIBapuOypa. M: Muemo3una, 2021 r.

2. JlmpakTuueckue Matepuansl o matemaTtuke Juis 5,6 knacca. A.C. Yecnokos, K.M. Hemikos
M.: Ilpocsemenue 2019r.

3. Maremaruka. 5,6 knacc. KoHTponbHbIe pabOThl ANs ydamuxcst oOIieo0pa3oBaTeIbHbIX
yupexnaenuit. B.JM.J)Koxos, JI.b. KpaiineBa. M: Muemo3una, 2018r.

4. Marematuueckne AukTaHThL: 5,6 kiacc. B.M. Xoxos, 1. M. Mutsesa M: MHeMo3uHa,
2011r.

5. llpenonaBanme matemMatuku B 5 — 6 kiaccax: metogudeckoe nocobue. B.M. XKoxos. M:
Mpuemo3suna, 2012r.

6. Maremaruueckue tpeHaxep: 5,6 kimacc. B.M. Koxos, 1. M. MutseBa. M: Muemo3uHa,
2010r.

7. 3a crpanunamu ydeOHMka martematuku. [locoOue miis ydammuxcs 5-6 KiaccoB cpenHei
wkoJiel. .4, lenman, H. 5. Bunenkun. M.: ITpocsemenne 2009r.

8. COOpHUK TUArHOCTHYECKHUX paboT Mo mareMatuke 5 — 6 kjacc moxa pemakmueit P.b.
Komenesnu. Kpacnomap: «IIpocBemenne — FOr» 2010r.AnreGpa.7 xkmacc: yd4eOHHMK JIst
obmeoOpazoBarenpHbIx yupexaenuit / FKO.H. MakaperueB, H.I'. Mungiok, K.M. Hemkos C.b.
CyBoposa. — M.: IIpocBenienne.2021



9. Anre6pa.7,8,9 kmacc: yueOHHMK nnsi oOmeoOpa3zoBaTenbHbIX yupexaenuid / FO.H.
Makapserues, H.I'. Muniok, K.1. Hemkos C.b. CyBopoBa. — M.: [Ipoceemienune.2019-2022

10. JLM 3BaBuu. Aunrebpa. Jumaxkr. Marepuansl. 7 Kjacc: mocoOue i y4duTelnen
obmeobpaszoBarenbHblx opranuzanuii/ JI. M. 3paBuy, JI.B.Ky3nemoma, C.b.CyBopoBa. — M.:
IIpocsenienue, 2018.

11. Xoxo B.M.Anrebpa. [unakr. Marepuansl. 8 kmacc/ B.M.JXKoxos, F0.H.Makapebrues,
H.I''Munatok. — M.: [Ipocsemienue, 2017.

12. MakaperueB FO.H.Anre6pa. JImmakr. Matepuansl. 9 kiacc: mocoOue i yduTenei
obmeoOpazoBarenpHbIX opranm3anuii/. FO.H.MakaperueB, H.I' . Munmiok — M.: IIpocsemienue,
2019.

13. MaxkapeiueB FO.H. M3ydenue anrebpel B 7-9 kiaccax: mocobue Ui yduTelen/
10.H.MakapsiueB, H.I'.'Munmtok, C.b.CyBopoga. - M, :IIpocsemienune, 2015.

14. Smenxo U.B u ap. TUA 2014.Marematuka. 3 moayss. 30 BApMaHTOB TUIIOBBIX TECTOBBIX
3amannii /U.B. Amenko, C.A.lllecrakoB, A.C. Tpenamun, A.B. Cemenos, I1.M.3axapoB. — M.:
Ok3amen, 2015.

15. Teomerpus, 7-9: yuebnuk s obmeodpazoBaTenbubix yupexaenuii / JI. C. Atanacsn, B.
®. byrysos, C. b. Kagomies u np. — M.: IIpocsemenue, 2006.

16. T'aBpunoBa H.®. YHuBepcaibHble MOYpPOYHBIE pPa3pabOTKU MO TEOMETPUHU. 7 KIacc.
JuddeperurpoBaHHbIi MOIXOA: B TOMOIIH IKOIbHOMY yunTeinto / H.® IaBpuiosa. - BAKO, 2013.

17. TaBpunoBa H.®. YHuBepcaibHble MOYpOYHBIE Pa3pabOTKH MO T€OMETPUHU. 8 KIiacc.
VYHHUBepcarbHOE U3aHKE: B IIOMONIb MIKOJIbHOMY yuuTento / H.® I"aBpunosa. - BAKO, 2014.

18. TaBpuinoBa H.®. YHuBepcaibHble NOYypOYHBIE pa3pabOTKuM MO reomMeTpuu. 9 kmacc.
JuddeperunrpoBanHbIi MOIXOA: B IOMOIIH IKOIbHOMY yunTeinto / H.® IaBpunosa. - BAKO, 2012.

19. Aranacan JI.C. WH3yuenue reomerpuu B 7-9 Kilaccax: METOJI, PEKOMEHAALMM: KH. JUIS
yautens / JI. C. AtanacsH, B. @. Byry3os, 0. A. I'maskoB u ap. — M.: [Ipocsemenue, 2009.

20. 3uB b. I'. I'eomeTpust: nunakTuk. Marepuansl st 7 ki1. / b. I'. 3us, B. M. Meiinep. — M.:
[Ipocsemienue, 2010.

21. 3uB b. I'. I'eomeTpust: nunakTuk. Marepuansl 11t 8 ki1. / b. I'. 3us, B. M. Meiinep. — M.:
[Ipocsemienue, 2010.

22. MakaperueB FO.H. AnreGpa: sneMeHTBhl CTAaTHCTUKU U TEOPUU BEPOSTHOCTEH: ydeOHOE
nocodue Ju1s yuamuxcs 7-9xinaccoB obmieodpazoBarenbHbIx yupexaenuid / FO.H. Maxkapsrues, H.I'.
MuHarok

23. Marematuka. BepositHOCTh U cTatuctuka. 7-9 kiaccel. YuebHuk. B 2-x yactsax. @T'OC"

(aBTopsl Bricoukuit iBan PoctucnaBoBuy, Smenko MBan Banepuesuu

Humepuem-pecypcol 01s yuumens u yuaujuxcsa:

1. TectupoBanue online: 5-11 knaccsr : http://www.kokch.kts.ru/cdo/
2. Ilenarornueckas mactepckas: http://teacyer.fio.ru

3. HoBble TexHonoruu B 00pazoBanuu: http://www.edu.secna.ru/main/
4. Cgam I'IA: http://sdamgia.ru/

5. Pemry EI'D : reshuege.ru

6. ®UIIUN : http://old.fipi.ru

YMK yueOHOro npeamera st 00y4arOUInuxcs.

1. Marematuka. 5 kmacc: y4eOHHMK s oOpa3oBaTelbHBIX oOpraHuzamuii: B 24./ H.A.
Bunenkuna, B.I. )Koxosa, A.C. Uecnokosa, C.U, [lIBapudypra, M.: Maemosuna, 2020r.

2. Maremaruka. 6 kimacc: y4eOHMK s oOpa3oBaTelnbHBIX opranuzamuii: B 24./ H.AL.
Bunenkuna, B.1. )Koxosa, A.C. Uecnokosa, C.U1, llIBapudypra, M.: Maemosuna, 2020r.

3. Anrebpa.7 kiacc: yueOHUK a5 061eoOpa3oBaTenbHbIx yupexaenuii / FO.H. Maxkapsiues,
H.I'. Munarok, K.1. Hemkos C.b. CyBopoBa. — M.: IIpceemenne.2021.



4. Anrebpa.8 kiacc: yueOHUK [t o0mmeoOpa3oBarenbHbIX yupexaenuit / FO.H. Makapsiues,
H.I'. Munarok, K.H. HemkoB C.b. CyBopoBa. — M.: IIpcBemenne.2021.

5. Aunre6pa.9 knacc: yueOHUK a7 o61meoOpa3oBaTenbHbIX yupexaenuii / FO.H. Maxkapebrues,
H.I'". Munarok, K.H. HemkoB C.b. CyBopoBa. — M.: IIpcBemenne.2019.

6. l'eomerpusi, 7-9: yueOHuUK a1t oOieoopazoBarenbHbiX yupexaeawnii / JI. C. AtanacsH, B. @.
byryzos, C. b. Kagomues u ap. — M.: [Ipocsemienue, 2016.

CBS3b C PABOYEN ITIPOT'PAMMOM BOCITUTAHUSI

Pabouas mporpamma ydeOHOro mpeamera «MaremaTtuka» aisi OOy4aroIIMXCS Ha YpPOBHE
OCHOBHOTO 00IIero o0pa3oBaHUsl COCTAaBJIEHA HAa OCHOBE TpeOOBaHWIl K pe3yibTaTaM OCBOCHHS
nporpaMMmbl  OCHOBHOTrO obmero o6pazoanus ®PI'OC OOO u opueHTHpOBaHA Ha IIeJICBBIC
MIPUOPUTETHI, chopMyTUpoBaHHbIE B paboueit mporpamme BocnuTanuss MAOY COII Ne 11 um. B.
N. CmupnoBa r. Tomcka. B paboueii nporpamme yueOHOro mpeamera «MaTtemarukay y4YTEHbI
OCHOBHbBIE HaIlPaBJICHUS BOCIIUTATEIbHON NEATEIIbHOCTH:

1. I'paxanckoe BOCIIUTAHUE.

2. ITatpuoTnyeckoe BOCHUTAHUE.

3. JlyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE.

4. DcTeTn4yecKkoe BOCIUTaHUE.

5. ®wusuyeckoe BOCHHUTAHUE, (OPMHPOBAHUE KYJIBTYPHI 30POBBbSI M SMOIMOHAIHLHOTO
OIarononyyus.

6. TpynoBoe BocIUTaHUE.

7. DKOJIOTUYECKOE BOCIIUTAHHUE.

8. LleHHOCTH HAYYHOT'O TO3HAHUSI.

- YCTaHOBJICHHME JOBEPUTEIbHBIX OTHOIICHHH C OOYy4YaloIUMHCS, CIIOCOOCTBYIOIINX
MO3UTUBHOMY BOCIPHUATHIO OOy4aromumucs TpeOOBaHUN U MPOCHO yUUTENs, MPUBICYCHUIO HX
BHUMaHUs K OOCyXKJZaeMOd Ha ypoke WHPOpPMAIMH, aKTUBH3AIMH WX I[103HABATEIHHON
NeSITeNIbHOCTH;

- TOOYXJeHHe O0ydJarommxcs coONronaTh Ha YpPOKE OOIIEHpUHSATHIE HOPMBI MOBEICHHS,
mpaBwiia OOIIEHUS CO CTapIIMMHU U CBEPCTHUKAMH, MPHUHIMIBI y4eOHON AUCHUILIMHBI U
caMOOpraHu3aluy;

MpUBJICYCHNE BHUMAHHUS OOy4YalOUIMXCS K I[EHHOCTHOMY acHeKTy HM3y4aeMbIX Ha YpOKax
SIBJICHUH, OpTaHU3aIis UX pabOThI C TTOJIy4aeMOi Ha YPOKE COIMAIbHO 3HAUMMON HH(MOpMaIuei;

BKJIFOUEHHUE B YPOK UTPOBBIX MPOILEIYP C LENbI0 MOAAEePKaHUSI MOTUBAIIMHA O0YUYaOIIUXCS K
MOJTYYEHUIO 3HAHUH, HATAKWBAHUIO MTO3UTUBHBIX MEXIMYHOCTHBIX OTHOIIIEHUH B KJIacCe;

noOyxJeHue oOyvaronmxcs coOJoaTh Ha YpOKe OOIIENPHHSATHIE HOPMBI TMOBEICHUS,
nmpaBujia OOIIEHHUS] CO CTAPUIUMU U CBEPCTHHUKAMHU, TPUHIMUIBI y4eOHON JUCHUIUIMHBI U
CaMOOpraHU3allny;

MPUBJICYCHNE BHUMAHHUS OOYYarOUIUXCS K IIEHHOCTHOMY acCIleKTy HM3y4aeMbIX Ha YpoKax
SBIIGHUH, OpTaHu3alus X pabOThI ¢ TOTy4aeMOW Ha YPOKE COIMAIBHO 3HAYMMON HHpOpMaIueil;

MIPUMEHEHNE Ha YPOKE UHTEPAKTUBHBIX (DOPM pabOThI ¢ O0YUAIOIIUMHUCS: UHTEIUICKTYAIbHBIX
UTP, CTUMYJIUPYIOIIHUX TO3HABATENFHYIO MOTHUBAIIMIO 00YyJaIOIINXCS;

BKJIFOUEHHUE B YPOK MTPOBBIX MPOIEIYP C IO TOIIEPKaHUS MOTUBAIIMN 00yUYaIOIMUXCs K
MOJIYYEHUIO 3HAaHUH, HAJTAXKUBAHUIO TO3UTHUBHBIX MEXJIMYHOCTHBIX OTHOILIEHUMN B KJ1acce;

WHUIIMAPOBAHUE U TIO/JIEPIKKA UCCIIETOBATEILCKOM IEATeTbHOCTH 00YJarOIINXCS;

JEMOHCTpanusi O0ydJaloIuMCs TPUMEPOB OTBETCTBEHHOTO, TPaXKTAHCKOTO TMOBEACHUS,
MIPOSIBJICHUST YEJIOBEKOIOOMST M JOOPOCEPACYHOCTH Yepe3 MOA00p COOTBETCTBYIONIUX 3ajad s
pelieHus;

IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI



IO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

I/I3yquI/Ie MaT€MaTUKN Ha YPOBHC OCHOBHOI'O O6H.[€FO 06p330BaHI/I${ HaIpaBJICHO Ha JOCTHUXKCHUC
O6y‘~IaIOIJ_[I/IMI/IC$I JIMYHOCTHBIX, MCTANIPCIMETHLIX U HNPCIMCTHBIX O6pa3OBaT€JILHBIX PE3YIbTATOB
OCBOCHUA yqe6H0ro nopeameTa.

JIMYHOCTHBIE PE3VJIBTATDI

JImyHOCTHBIE PE3yJIbTaTbl OCBOCHUA ImporpamMmbl 110 MAaTEMATHUKE XapaKTCPU3YIOTCA:

1) naTpuoTHYeCKOe BOCIIUTAHUE:

IIPOSIBJICHUEM MHTEPECA K IIPOLUIOMY U HACTOSILEMY POCCUMCKOM MaTEMATUKH, LICHHOCTHBIM
OTHOILIEHUEM K JOCTHKECHUSM POCCUMCKHX MATEMaTUKOB U POCCUHMCKOM MaTeMaTU4YECKOU
LIKOJIBI, K UCIIOJIb30BaHUIO ITUX JOCTHKEHUH B IPYTUX HayKax M MPHUKIAJHbIX chepax;

2) Tpa’)kAaHCKOC U NYXOBHO-HPABCTBCHHOC BOCIIMTAHUC!

TOTOBHOCTBIO K BBINIOJIHCHUIO OOS3aHHOCTEH TpakIaHWHA W peaTH3allil €ro Ipas,
MPEJICTABJICHHEM O MAaTeMaTHYCCKUX OCHOBAaX (DYHKIIMOHWPOBAHUS PA3IHYHBIX CTPYKTYP,
SIBJIIGHUH, IPOLIEAYP TPAXkKAaHCKOTr0 001IecTBa (HampuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO
K OOCYXKICHHIO JTHYCCKHX MPOOJIeM, CBSI3aHHBIX C MPAKTHYCCKHM MPUMECHECHHUEM
JOCTH)KEHMM HayKH, OCO3HAHMEM Ba)XXHOCTH MOpPaJIbHO-3THUUECKUX MPUHLHUIIOB B
ESITETbHOCTH YYEHOTO;

3) Tpy/0BOE BOCIIUTAHUE!

YCTaHOBKOM Ha aKTUBHOE ydacTue B peLieHun MIPAKTHUYECKUX
3a/la4 MaTEMaTU4YeCKOM  HAIIPaBIECHHOCTH, OCO3HAaHUEM BaXHOCTHU
MaTeMaTUYecKoro oOpa3oBaHUsl Ha TMPOTSKEHUU BCEH IKM3HM JUIsl  YCHEIIHOM
poeCCUOHATIBHON JESATEIbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHMH, OCO3HAaHHBIM
BBIOOPOM M IOCTPOECHUEM MHIMBUYaIbHONU TPAEKTOPUU OOpa30BaHMS U )KU3HEHHBIX IJIAHOB
C y4€TOM JIMYHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTUYECKOe BOCITUTAHUE:!

CIIOCOOHOCTBIO K OMOLMOHAIBHOMY  H JCTETUYECKOMY BOCIIPUATHUIO
MaTeMaTHYecKUX OOBEKTOB, 3a/4ay, peILIeHUH, pacCyKJIEeHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTHU HAYYHOT'O ITO3HAHU:

OpUEHTaIlel B JEATEJIbHOCTH HAa COBPEMEHHYIO CHUCTEMYHAy4YHBIX MpEICTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs 4YeJIOBEKa, MPUPOJbl U OOIIecTBAa, NOHUMaHHEM
MaTeMaTHYeCKOM HayKH Kak c(epbl YeIOBEUECKOW AEATeNbHOCTH, 3TAloB €€ pa3BUTHS U
3HQYUMOCTH JUIS PAa3BUTHUsS LUBUIM3ALMM, OBJAJECHUEM S3BIKOM MaTEMaTUKU U
MaTeMaTUYECKOU KYIbTYpOH KaK CPEIACTBOM IIO3HAHUS MHUpPA, OBJIAJECHHUEM IPOCTEHIIMMU
HaBBIKAMH MCCIIEI0BATEIbCKON IE€ATEIbHOCTH;

6) puszuyeckoe BOCIIUTaHMUe, (popMupoBaHUe KYJIbTYpPBI 3JI0pOBbS U
HMOLMOHAIBHOTO OJIarONOIyqHs:

TOTOBHOCTBIO IPUMEHSTh MaTeMaTUYECKUE 3HAHUS B HHTEPECAX CBOETO 370POBbs, BEICHHUS
30pOBOTO 00pa3a XU3HU (3I0pOBOE THUTaHUE, COATAaHCHPOBAHHBIM PEXUM 3aHITHU H



OTIbIXa, PEryisipHas pU3NUecKas aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HABBIKA peIeKCHH,
NpPU3HAHMEM CBOETO MPaBa Ha OMIKMOKY M TaKOTO e IpaBa APYroro 4yelioBeKa;

7) PKOJIOTUYECKOE BOCITUTAHHE:

OpHUEHTAIMCH Ha IPUMEHEHUE MATEMAaTHYECKUX 3HAHUN JIJIS PEIICHUS 3a/1a4 B 00JIACTH COXPAHHOCTHU
OKpY’)KaroIllel cpeibl, IUIAHUPOBAHUS TOCTYNKOB M OLIEHKH HMX BO3MOXHBIX MOCIEACTBHM s
OKpY>Kaloliel cpepl, 0OCO3HAHHEM TI00ATBHOTO XapaKTepa 3KOJOTMYECKUX MPOOJIeM M IMyTel HxX
pelIeHus;

8) amanTanus K U3MEHSIOIUMCS YCIOBHSIM COIIMAIbHOMN U MIPUPOJAHOMN Cpebl:

® TOTOBHOCTHIO K JICHCTBUSM B YCJIOBHUSX HEONPEIECIEHHOCTH, MOBBIILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 NPAKTUYECKYIO JIE€ATEIbHOCTh, B TOM YMCJIE YMEHHUE YUYMUTHCI Yy
JOpyTUx JoJied, MpuoOpeTaTh B COBMECTHOM JEsTeNbHOCTH HOBBIC 3HAHUS, HAaBBIKU M
KOMIIETCHIINH U3 OTbITa APYTHX;

e HE0OXOJMMOCTHIO B (POPMUPOBAHUHU HOBBIX 3HAHUU, B TOM 4YHcIe (OPMYIHPOBATH HJEH,
MOHSTHSL, TUIIOTE3bI 00 00BEKTaX U SBJICHUSIX, B TOM YHCJIE paHee He U3BECTHBIX, 0CO3HABATH
neUuIuThl COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH, IIJIAHUPOBATh CBOE PAa3BUTHE;

® CIIOCOOHOCTHIO OCO3HABAaTh CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATh CTPECCOBYIO CUTYAIIHIO
KaK BBI30B, TPEOYIOMIMI KOHTPMED, KOPPEKTUPOBATh MPUHUMAEMBIC PEIICHUS U JCUCTBUS,
(GbopMyIHUpOBaTh U OLIEHUBATH PUCKHU U MOCIEICTBUSA, GOPMUPOBATH OTIBIT.

METAIIPEJMETHBIE PE3YJIbTATDBI

B pesynbraTe OCBOEHHMs MpOrpaMMbl 110 MaTeMaTHKe Ha YpPOBHE OCHOBHOTO OOIIEro
oOpazoBanust y oOygaromerocss OyayT cQOpPMHUPOBaHBI METANPEAMETHBIC  PE3YJIbTaThI,
XapaKTEePU3YIOMIMECs  OBJIAJCHUEM  YHHBEPCAJIbHBIMH  [MO3HABATCIBHBIMH  JICHCTBUSAMH,
YHUBCPCAJIbHBIMU KOMMYHHUKATHBHBIMU ﬂeﬁCTBHﬂMH u YHUBCPCAJIbHBIMU
PETYJISATUBHBIME JACHCTBUAMHU.

[To3HaBarenbHbIe YyHUBEpCATIbHBIE YueOHbIE 1eHCTBHs. bazoBble tornyeckue AeHCTBUA:

® BBIABIATH 51 XapaKkTepU30BaTh CyIIECTBEHHBIE IPHU3HAKH  MaTEeMaTH4YECKUX
OOBEKTOB, TMOHATUH, OTHOIIEHWH MEXAy MOHATUAMH, (OPMYIUPOBATH ONpEAEICHUS
MOHATUM, YCTaHABIMBATh CYIIECTBEHHBIM TMpPHU3HAK KiIaccu(UKAIMK, OCHOBAHUS JUIS
0000111eHUS ¥ CPABHEHUS, KPUTEPUH ITPOBOAUMOTO aHAIIN3A;

® BOCHPUHMMATH, (GOPMYJIHUPOBATH U NPeoOpPa3OBBIBATH CYKICHUS: YTBEpPAWUTEIbHBIE H
OTpHULaTeNIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

® BBIIBIISATH MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUHs B (paKTax,
JAHHBIX, HaOJII0ACHUSX U YTBEPKICHUSIX, npeayiaratb  KpUTEpUU JUIS
BBISIBJICHHSI 3aKOHOMEPHOCTEW U MTPOTUBOPEUYUI;

e JelaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOBIIOTMKH, JEAYKTUBHBIXM MHIYKTHBHBIX
YMO3aKIIIOUEHHUH, YMO3aKIIFOUEHHH 110 aHAJIOTUU;

e pa3dupaTh  J0OKa3aTeslbCTBA MaTeMaTHYECKUX YTBEPkKACHUM (TIpsiMble " OT

MIPOTUBHOTO), TPOBOIUTH CaMOCTOSITEIIBHO HECJI0XKHBIE JIOKa3aTeNnbCTBa

MaTeMaTHYecKuX (akToB, BbICTpaMBaTh AapryMEHTALUIO, MPUBOJUTH HPUMEpPHl U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKACHMUS;

e BBIOMpATH crocod perieHus yueOHOM 3a1aunl (CpaBHUBATh HECKOJIBKO BApUAHTOB PELLICHHUS,
BbIOMpATh HanboJee MOIXOASIINN ¢ YIETOM CaMOCTOSTEIbHO BBIJCICHHBIX KPUTEPHEB).



Bba3oBrie nccienoBaTenbCKue JSHCTBHA:

®  HCITOJI30BATh BOITPOCHI KaK  HMCCIICJIOBATEIbCKUN WHCTPYMEHT TIO3HAHMS,
dbopmMyaupoBaTh BOIPOCHL, (PUKCHPYIONIUE MPOTHBOpEUHE, MPOOJIEMY, CaMOCTOSTEIHHO
yCTaHABIIMBaTh HMCKOMOE U JIaHHOE, (OPMHUPOBATH THIIOTE3y, APTyMEHTHPOBATH CBOO
[TO3HIMIO0, MHEHHE;

® T[POBOJUTH IO CAMOCTOSTEIBHO COCTaBICHHOMY TIUIAHY HECIIOKHBIH JKCIIEPUMEHT,
HEOOJBIIOE HCCIICIOBAaHUE IO YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTOOOBEKTa,
3aBHUCHMOCTEH 00BEKTOB MEX1y COOOI;

®  CaMOCTOSTENBHO (HOPMYITHPOBATH OOOOIICHHSI W BBIBOJABI IO Pe3ylibTaTaM MPOBEASHHOTO
HAOJIIOJICHUs, HCCIICJIOBAHMs, OICHUBATh JOCTOBEPHOCTh TIOJYYCHHBIX pPE3yJIbTaTOB,
BBIBOZOB 1 0000ILEHNI;

® [IPOTHO3UPOBATH BO3MOXXHOE  Pa3BUTHE nporiecca, a TaK)X€ BBIJIBUTATH
MPEIITOJIOKECHHS O €r0 PA3BUTHUN B HOBBIX YCIIOBUSX.

Pa6ota ¢ nuadopmanmeii:

® BbIABIIATH HEAOCTAaTOYHOCTD n HU30BITOYHOCTD I/IH(bOpMaL[I/II/I, JaHHBIX,
H606XO[[I/IMBIX JJId pCUICHUA 3aa4u,
L4 BBI6I/IpaTB, AHaJIM3UPOBATh, CUCTCMATU3UPOBATL U HHTCPIIPETUPOBATDH

MH(OPMAIIHIO PA3IHMYHBIX BUIOB U (POPM IPEIICTABICHNUS;

e BEIOMpaTh (hopMy mpencTaBieHUs WHGOPMAIMK W WLTIOCTPUPOBATH pEHIAEMbIC 3a/aud
CXeMaMH, AHarpaMMaMHy, HHOH rpadukoil 1 MX KOMOMHAIUAMHY;

® OICHMBATh HAA&KHOCT, HMH(OPMALMHU IO KPUTEPHSM, INPEIUIOKEHHBIM YYUTEIEM HIIH
cpOpMyITHPOBAHHBIM CAMOCTOSTEIBHO.

KomMMmyHHKaTHBHBIE YHUBEpCAIbHbIEC y4eOHbIE 1EHCTBUS:

® BOCIPHUHHUMATH U POPMYIHUPOBATH CY)KIACHUS B COOTBETCTBUU C YCIOBUSMH U IIEITSIMH
o0IIeHUs, SICHO, TOYHO, IPaMOTHO BBIpaKaTb CBOIO TOUKY 3pPEHHUS B YCTHBIX U
MIUCBMEHHBIX TEKCTaxX, JaBaTh IOACHEHUS IO XOJAy pELIeHUs 3ajayd,
KOMMEHTHUPOBATh [TOJIYYE€HHBII pe3ylbTarT;

e B Xo0Je OOCYXKIEHHs 3a/JaBaTh BONPOCHI IO CYHIECTBY OOCYXZaeMOH TeMbl,
po0OJIeMbl, pelraeMoil 3ajjauu, BbICKa3bIBaTh UJI€U, HalleJIEHHbIE HA TIOUCK PELIeHMUS,
COIIOCTABJIATh CBOM CYKICHHMS C CYXICHUAMU JpPYIrUX YYaCTHUKOB JUAJIOra,
oOHapyXHuBaTb pa3IM4yhe€ U CXOJACTBO TMO3MIMHA, B KOpPpPEKTHOH ¢opme
(GbopMyIMpOBaTH pa3HOTIACHS, CBOM BO3PAXKEHUS;

® [IpEACTaBIATH PE3YJbTAThl pEIICHUS 3a7auu, SKCIIEPUMEHTA, CCIIEI0OBaHMs, IPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (hopMaT BBICTYIUIEHHUS ¢ Yy4E€TOM 3ajad MPE3CHTAluu U
0CcOOEHHOCTEH ayTUTOPUH;

® [IOHMMAaTh U UCIOJBH30BaTh MPEUMYILECTBA KOMAHIHON U MHAMBUAYAIbHON pabOTHI
IIPU pEeIICHUN y4eOHbIX MaTeMaTHUYECKHX 3a/]1a4;

e IIpUHUMATh 1L€JIb COBMECTHOM JEATEIBHOCTH, IUTAHUPOBATh
OpraHU3aIMI0 COBMECTHOMH paboThI, paclpenessiTh BHIbI pabOT, AOroBapuBaThCS,
00CyX1aTh MPOIECC U Pe3yJbTaT paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIIOJICH;

® y4yacTBOBaTh B TPYNNOBBIX (Qopmax paboTbl (0OCYXICHHs, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI M JPYTUE), BHINOJHATH CBOIO YacTh pabOThl U KOOPAUHUPOBATH
CBOM JICHCTBUS C IPYTMMH YICHAMU KOMaH/bl, OLIEHUBATh KaY€CTBO CBOETO BKJIA/1a B
OoO0mMHA  MPOAYKT 1O  KPUTEpUsAM,  CPOPMYIHUPOBAHHBIM  YYaCTHHUKAMH
B3aUMO/JICVCTBUS.

PerynstuBHble yHUBepcaibHble yueOHbIe NeicTBUsA. CaMoopraHu3anus:



® CaMOCTOSITENIbHO COCTAaBJIATH IUIAH, AJITOPUTM pEIICHUs 3a1aud (MM ero 4acTb),
BBIOMpPATh C€HoCcO0 pemeHus C Y4€TOM MMEIOLIUXCS PEecypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BapUAHTHI PEIICHUH ¢ yUETOM
HOBOH MH(OpMAIHH.

CaMOKOHTpOJIb:

® BIIAJETh CHOCOOAMHU CAMOIPOBEPKH, CAMOKOHTPOJIS IPOLIECCA U Pe3yIbTaTa PELICHUS
MaTeMaTUYECKOH 3a/1a4u;

® [PEABUAECTH TPYIHOCTH, KOTOPHIE MOT'YT BO3SHUKHYTH IIPU PEIICHUH 3a1a4l, BHOCUTH
KOPPEKTHUBHI B CSITEILHOCTh HA OCHOBE HOBBIX OOCTOSTENIHCTB, HAllICHHBIX OIMINOOK,
BBIBJIEHHBIX TPYIHOCTEN;

® OLICHMBATh COOTBETCTBHE PE3YNIbTaTa ACATEILHOCTH TOCTABICHHOM LIEIU U YCIIOBHSM,
OOBACHATh HPUYUHBI JOCTHIKCHUS WM HEIOCTIDKCHUS ILIEIH, HaXOAUTh OLIMOKY,
JIaBaTh OLICHKY MPHOOPETEHHOMY OIIBITY.

I[NPEAMETHBIE PE3VIJIBTATHI

[IpenMeTHbIe pe3ysbTaThl OCBOCHUS IMPOrpaMMbl [0 MaTeMAaTUKE MPEACTABIEHBI 110 ToAaM
o0y4yeHMs B CIEQYIOUIMX pa3zeiaxX MporpaMMbl B paMKax OTHENbHBIX Y4eOHBIX KypcoB: B 5—6
KJlaccax — Kypca «MaremaTnkay, B 7-9 kiaccax — KypcoB «Anredpay, «I'eomerpusi», «BeposiTHOCTD
U CTaTUCTUKAY.

PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«MATEMATHUKA» B 5-6 KIACCAX
IHOACHUTEJIBHAA 3AIIUCKA

[TpuopuTeTHBIMU LIENIIMU O0YYEHUSI MaTeMaTHKe B 5—6 Kilaccax sIBJISIOTCA:
® TPOAOIDKEHHE (OPMHPOBAHUS OCHOBHBIX MAaTEMAaTHYECKUX MOHATHH (YMCIIO, BEIWYHHA,
reoMeTrpuueckas ¢urypa), 00eCHeuMBAIOMIUX TPEEMCTBEHHOCTh M IEPCIEKTUBHOCTH
MaTeMaTHYeCKOro 00pa3oBaHus 00yJaromuxcs;
® pa3BUTHE UHTEIUIEKTyaJIbHBIX U  TBOPYECKHX  CHOCOOHOCTEH  oOydaromuxcs,
MMO3HABATEIbHONM aKTUBHOCTH, HCCIIEOBATEIbCKUX YMEHMH, HHTEepeca K H3y4YEHHUIO
MaTEMaTHKW;
e [0/Be/eHHE O0YYalOIIMXCS Ha JIOCTYITHOM JJIsi HUX YPOBHE K OCO3HAaHHUIO B3aHMOCBSI3U
MaTEeMaTHKHU U OKPYKAIOILIEro MUPa;
e (opmupoBaHHe (PYHKIIMOHAIBHOM MaTeMaTUYeCKOH IrPaMOTHOCTH: YMEHMS paclo3HaBaTh
MaTeMaTHYeCKue OOBEKThl B PEalbHbIX KU3HEHHBIX CUTYalUsX, IPUMEHSATh OCBOCHHBIE
YMEHHMSI JJI  pEIIeHUsT [PaKTUKO-OPUEHTUPOBAHHBIX  3aJady, HWHTEPIPETUPOBATDH
IIOJIy4YE€HHBIE PE3YJIBTAThl U OLIEHUBATH UX HAa COOTBETCTBUE NPAKTUYECKOU CUTYaLINH.
OcCHOBHbBIE JIMHUU COJAEpKaHMSI Kypca MaTeMaTHKud B 5—6 kiaccax — apudMeTudeckas u
reoMeTpHuecKasi, KOTOpble pa3BUBAIOTCS MapajljIeNIbHO, KaKAas B COOTBETCTBHM C COOCTBEHHOM
JIOTUKOW, OJHAKO, HE HE3aBUCUMO OJIHA OT JPYroM, a B TECHOM KOHTAKTE U B3auMOAeHCTBUU. Takxke
B Kypce MaTeMaTHKH MPOUCXOUT 3HAKOMCTBO C 3JIEMEHTaMH aJIreOphl M OMHCATEIbHOW CTaTUCTUKU.
N3ydenue apumeTnueckoro Mmarepuana HaYMHAETCsl CO CUCTEMATU3alK U Pa3BUTHS 3HAHUM
O HaTypaJbHBIX YHUCIAX, MOJYYEHHBIX Ha YpOBHE HadajbHOro olrmiero obOpasoBanusi. IIpu 3Tom
COBEpIICHCTBOBAHNE BBHIYMCIUTEIBHON TEXHUKU U (POPMHUPOBAHUE HOBBIX TEOPETUYECKUX 3HAHUI
COYETAeTCsl C PAa3BUTHUEM BBIYMCIHMTEIBHON KYJIBTYpHl, B YaCTHOCTH C OOyYEHHEM IPOCTEHIINM
npuéMaM NPHUKUAKA M OLEHKH pe3yJbTaTOB BbIYMCIEHUH. M3ydeHHe HaTypalbHBIX YHCEN
IIPOJOJDKAETCA B 6 Kilacce 3HAaKOMCTBOM C HaYaJIbHBIMU ITOHATUSAMU TEOPUU JEIUMOCTH.



Hauano uzyueHnst OOBIKHOBEHHBIX U AECATUYHBIX JAPOOEH OTHECEHO K 5 Kilaccy. DTO MEpPBbIi
3TaIl B OCBOEHUU ApOoOeii, KOrja MpoucXoIuT 3HAKOMCTBO C OCHOBHBIMHU HJI€SIMH, TOHATUSAMH TEMBI.
IIpu sTOM paccMoTpeHHE OOBIKHOBEHHBIX JpoOell B MOJHOM 00BEME MpEennIecTBYEeT HU3YUYCHHUIO
JECATUYHBIX JIpoOeH, 4To 11es1eco00pa3HO C TOUKH 3PEHUS JIOTUKU W3JI0KEHUS YMCIIOBOW JIMHMHU,
KOrJa IpaBWjia JEHCTBUH C JECATUYHBIMH APOOSMH MOXXKHO OOOCHOBAaTh YK€ H3BECTHBIMU
JITOPUTMaMH BBIIIOJHEHUS JIeHCTBUN ¢ OOBIKHOBEHHBIMHU APOOSMHU. 3HAKOMCTBO C JECATHUHBIMU
ApoOsSMU PACHIMPUT BO3MOXKHOCTH JUISI TIOHMMAHHUSL OOYYaIOMIMMUCS MPUKIATHOTO HMPUMEHEHHUS
HOBOM 3aIIMCH ITPU U3YyYEHUH IPYIUX IIPEIMETOB U IIPU MPAKTUYECKOM Hconb3oBaHuu. K 6 kinaccy
OTHECEH BTOPOH ATall B M3yYEHHH JpoOed, Il MPOUCXOIUT COBEPIICHCTBOBAHUE HABBIKOB
CpaBHEHMsT M HpeoOpa3oBaHusl JApoOei, OCBOCHME HOBBIX BBIUUCIUTEIBHBIX aJITOPUTMOB,
OTTaYMBaHUE TEXHUKHU BBIYMCIEHUN, B TOM YHCIE 3HAYCHUM BBIPAXKEHUH, COAEpXKalUX U
OOBIKHOBEHHBIE, U JECATUYHBIE IPOOH, yCTAHOBJICHUE CBA3EH MEKY HUMH, PACCMOTPEHUE TPHUEMOB
peleHus 3a1a4 Ha 1poou. B Hayane 6 xinacca mpoUCXOAUT 3HAKOMCTBO C TOHATHEM IMPOICHTA.

OCOOEHHOCTBIO M3YYEHUS MOJOKHUTEIbHBIX U OTPULIATENIBHBIX YUCEI ABISAETCA TO, YTO OHU
TaK)K€ MOTYT paccMaTpuBaTbCsi B HECKOJIBKO 3TanoB. B 6 kiacce B Havalle U3y4eHHUS TEMBI
«IlonoxurenpHple U OTpULIATEIbHBIE YMCIA» BblAeseTcs noareMa «llemble yncna», B paMkax
KOTOpPOMl 3HAaKOMCTBO C OTpPHULATEIbHBIMM YHCIAMM M JACUCTBUSIMH C IIOJOKUTEIbHBIMU U
OTpHULATEIbHBIMH YACIAMH IIPOUCXOAUT HA OCHOBE COJEPKATENBHOIO MOAX0AA. DTO MO3BOJISET Ha
JIOCTYIIHOM YpOBHE MO3HAKOMUThH OOYYarOIUXCsl MPAKTUYECKU CO BCEMU OCHOBHBIMM IOHSATUSMU
TEMBbI, B TOM YHCJIE U C IIPAaBUJIAMU 3HAKOB IPU BBIIIOJIHEHUH apumMeTnueckux aecTBuil. M3yuenue
panMoHATBHBIX YHCET HA 3TOM HE 3aKOHUYUTCS, a OyJeT MPOJ0JDKEHO B Kypce anreOpsl 7 Kiacca.

IIpu oOyyeHun perIeHnIo0 TEKCTOBBIX 3aJad B 5—6 Kiaccax MCIOJIb3YHOTCS apudmMeTnueckue
npuémsl pemieHus. [Ipu oTpaboTKe BBIUMCIUTEIBHBIX HAaBBIKOB B 5—6 Kilaccax paccMaTpUBalOTCA
TEKCTOBbIE 33J]aul CIEAYIOIIMX BUJOB: 3aJlaudl Ha JIBUXKEHME, HAa YacTH, Ha MOKYIKH, HAa paboTy U
IIPOU3BOJIUTENILHOCTD, HAa MPOLIEHTHI, HA OTHOIIEHUS U nponopuuu. OOyyaronyecs 3HaKOMATCS C
npuéMamMM pelIeHus 3a/1a4 1epebopoM BO3MOXKHBIX BapUaHTOB, yyaTcsl paboTaTh ¢ HH(pOpMaILMEH,
MIPEJICTAaBICHHON B (hOpMe TaOIUI] MIIN JHATPAMM.

B mporpamme ydyeGHOoro kypca «MaremaTtuka» MpPeAyCMOTPEHO  (OpMHUpPOBaHUE
IIPOIEAEBTUUECKUX alredpandeckux IMpeAcTaBieHuil. bykBa Kak CHMBOJI HEKOTOpPOro uucia B
3aBUCHUMOCTH OT MaTEMaTHYECKOIO KOHTEKCTa BBOJMTCSA IIOCTENEHHO. BDyKBEHHas CHMBOJIMKA
LIMPOKO HCIIOJIb3YETCS MPEXK/IE BCETo JUIsl 3alMCcH OOLINX YTBEPKIEHUHN U MpeIokeHu, GopmyI, B
YaCTHOCTH JUIsl BBIYMCIIEHUSI TEOMETPUUECKUX BEJIMYMH, B KAUECTBE «3aAMECTUTENS YHUCIA.

B nporpamme yueOHOro kypca «MaremaTHKa» NpeICTaBI€HAa HarjsAHas TE€OMETpus,
HamnpaBjlIeHHAs Ha pPa3BUTHE OOpPAa3HOTO MBINUIEHUS, TPOCTPAHCTBEHHOTO BOOOpPa)XKeHH,
M300pa3UTEIbHBIX YMEHUN. DTO BaXKHBIN Tl B U3yYECHUH T€OMETPUN, KOTOPBII OCYIIECTBISETCS Ha
HarJsIIHO-TIPAKTUYECKOM YPOBHE, OINUPAETCSl Ha HarisAHO-00pa3HOE MBIIUICHHE O0y4aroImuxcs.
Bonbiias ponb OTBOJUTCS MPAKTUYECKOW AESITEIbHOCTH, ONBITY, SKCIIEPUMEHTY, MOJIETUPOBAHUIO.
OOyuaronyecs: 3HAKOMATCS] ¢ TeOMETPUUYECKUMHU (PUTypaMy Ha IJIOCKOCTH M B MPOCTPAHCTBE, C X
MPOCTEHIINMU KOH(QUTYpalMsIMH, ydaTcsl 300pakaTh UX Ha HEJIMHOBAaHHOM M KileT4aTol Oymare,
paccMaTpuBarOT UX NPOCTENIINE CBOMCTBA. B mporuecce n3ydeHus HarjisiJHOM reOMETpPUM 3HAHMUS,
MOJIy4YE€HHbIE 00YJaroIIUMHUCA Ha YPOBHE HauaIbHOro 0011ero o0pa3oBaHusl, CHCTEMaTU3UPYIOTCS U
pacIInpsIIOTCS.

CornacHo yueOHOMY IMIaHy B 5—6 Kiaccax H3y4aeTcsi HHTETPUPOBAHHBIM MpeaMeT
«MaremaTHiKay, KOTOPBIH BKIIOYAEeT apu(pMETHUECKUI MaTeprall U HarJIJHYI0 T€OMETPHIO, a TAKKE
MPOIEAEBTUYECKHUE CBEJICHUS U3 aIreOphl, SJIEMEHTHI JIOTUKU U Hayaia OMucaTeIbHOM CTaTUCTHKH.

Ha u3yuenue yuebHoro kypca «MaremaTtuka» orBoautcs 340 yacos: B 5 kiacce — 170 gacoB
(5 gacoB B Heen0), B 6 kimacce — 170 gacoB (5 4acoB B HEACIIO).

COIEPKAHUE OBYYEHMUSA



S KUIACC

HarypajbHble 4nc/ia v HyJIb

Harypanbnoe uncno. Psn mHarypanbabix uncen. Yucno 0. M300pakeHrne HaTypaabHbIX YHCEI
TOYKAMU Ha KOOPJAMHATHOU (UMCIIOBOM) MPSIMOM.

[lo3unmoHHass cucreMa cuucieHds. PuMckas Hymepauuss Kak HpUMEp HENO3HIMOHHON
CUCTEMBI cuncieHus. JlecsiTuuHas cucTeMa CUMCIICHUS.

CpaBHeHHE HaTypalbHBIX 4YHCEN, CpaBHEHHE HATypalbHbIX 4YHcenl ¢ HylnéM. CrocoObl
cpaBHeHUs. OKpyTJIeHHE HaTypaJlbHbIX YUCEIL.

CnoxxeHue HaTypalbHBIX YHCEJ, CBOMCTBO HYJIA IPU CIOKEHHUU. BrlunTaHue kak AeicTBue,
oOpaTHOE CJIOXKEHUIO. YMHOXKEGHHE HATYypalbHBIX YHCEN, CBOWCTBA HYJIS W CIUHUILI TIpU
yMHOXEeHHH. [[eneHue kak neiictBrue, oOpaTHOe YMHOKECHHIO. KOMITIOHEHTHI ACHCTBUMN, CBS3h MEXTY
numi. IlpoBepka pesynbrata apudmernueckoro aeiictBus. I[lepeMecTuTenbHOE U COUYETATENHHOE
CBOMCTBA (3aKOHBI) CIIOKEHUS U YMHOXEHUS, paCIIPeIeIUTETIbHOE CBONCTBO (3aKOH) YMHOKEHHUSI.

Hcnonb3oBanne OykB s 0003HAUYEHWS HEU3BECTHOIO KOMIIOHEHTAa M 3alliCH CBOMCTB
apu(pMETUYECKUX JCHCTBUMN.

JlenuTenu U KpaTHbIE YUCIA, PAa3IOkKEHHE HAa MHOXUTENU. IIpocThle M cocTaBHBIE 4HUCIA.
[Ipusznaku genumoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ ocTaTKoM.

CreneHb ¢ HaTypalbHBIM MTOKAa3aTeIeM. 3allUCh YUCIIA B BUAE CYMMbI Pa3psIHbIX CIaraéMblX.

UucnoBoe BelpaxkeHue. Beruncinenre 3HaueHni YUCITOBBIX BBIPAKEHUM, TOPSAIOK BBIIOJIHEHUS
JnercTBui. Mcnonb30BaHUE MPU BBIYMCICHUSAX IMEPEMECTUTEIBHOIO M COYETATEIbHOTO CBOMCTB
(3aKOHOB) CIIOXKEHHS U YMHOXKEHUS, pACIIPEIEIUTEIHHOTO CBOMCTBA YMHOKEHUS.

JApoon

[IpencraBienne o apoOu Kak crmocoOe 3amucH 4acTu BeNWYHHBbI. OOBIKHOBEHHBIE APOOH.
[IpaBunbHBIE W HEMpaBWIbHBIE ApoOu. CMemnranHas apoOb, MpEACTaBICHUEe CMEIMIaHHON Tpodu B
BUJIE HEMPaBWIBHONH JpoOM U BbIACNEHUE 1ENOM YacTH 4YHClIa W3 HENpaBWIBHON ApoOu.
N3o0paxenue apobell ToukamMu Ha YHCIOBOU mpsiMoii. OCHOBHOE CBOMCTBO npoOu. CokpareHue
npobeii. [IpuBenenue anpodu k HOBOMY 3HaMeHaTeno. CpaBHeHue ApoOei.

CrnoxeHre 1 BBIYUTaHUE IpoOeid. Y MHOKEHHE U JIeIeHnE IpoOeid, B3BaMMHO 0OpaTHbIe Apo0u.
HaxosieHne yacTu 1eoro U Lesioro 1o ero 4yacTu.

Hecstuynas 3anuck apooeit. [IpeacraBnenue necaTUYHON OpoOM B BHUAE OOBIKHOBEHHOM.
N300paxkeHne MeCATUYHBIX IpoOeil ToukamMu Ha 4YHMCIOoBOW mpsiMod. CpaBHEHHE IECITHYHBIX
IpoOeit.

ApudmeTrnueckue IeHCTBUS ¢ JECATHUHBIME Ipo0siMu. OKpyrieHue NeCATUYHBIX IPoOeii.

Pemenue TeKCTOBBIX 33124

Pemenne TekcTOBBIX 3a7ad apupMeTHYeCKHMM crocoboM. PereHue ormueckux 3aad.
Pemenue 3agau mepeOopoM BceX BO3MOKHBIX BapHaHTOB. Vcmosb30BaHuE MpH pELIEHUM 3a/1ady
TaOJIUII U CXEM.

Pemenue 3amau, copepiKallux 3aBHUCHMOCTH, CBSI3bIBAIOIINE BEJIUYUHBI: CKOPOCTb, BpEM,
paccrosiHue, IIeHa, KOJIWYECTBO, CTOMMOCTh. EJMHMIIBI U3MEpeHHs: Macchl, 00b&Ma, IIEHBI,
paccTostHuUs, BpEMEHHU, CKOPOCTU. CBS3h MEXTY €AMHUIIAMU U3MEPEHUS KKI0W BETUINHBI.

Pemenrie oCHOBHBIX 3a/1a4 Ha APOOH.

[IpencraBneHne TaHHBIX B BUJE TAOJIHUII, CTOJIOYATHIX HATPAMM.

Harusanas reomerpust

Harnsaaeie npeacraBieHuss o Gurypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JIyd, yroJl,
JIOMaHasi, MHOIOYT'OJIbHUK, OKPY>KHOCTB, KpyT. YT0II. IIpsSMOH, OCTpBIN, TYIION U Pa3BEPHYTHIN YIJIBL.

JlnivHa oTpe3ka, MeTpudecKie eIMHULbI ITUHBL. JIJInHa ToMaHoi, MepuMeTp MHOTOYTOJIbHUKA.
N3mepenne v mocTpoeHue YIiioB € MOMOIIbIO TPAHCHIOPTHUPA.

Harnsgasie mpencraBiennss o ¢urypax Ha TJIOCKOCTH: MHOTOYTOJBHHUK, MPSMOYTOJHHUK,
KBaJIpaT, TPEYTOJIbHHK, O PABEHCTBE (DUTYD.



N3o6paxkenue ¢uryp, B ToM 4ucie Ha kieryatoil Oymare. [loctpoenune koHpUrypauuii u3
JacTel TpsIMOM, OKPY)KHOCTH Ha HEJIMHOBAHHOW M KieTrdaToil Oymare. lcmosibp3oBaHuE CBOWCTB
CTOPOH U YIJIOB IPSIMOYTOJIbHUKA, KBajipaTa.

[Inomanp DpsIMOYTOJIBHUKA U MHOTOYTOJIBHUKOB, COCTABJICHHBIX U3 IIPSMOYTOJIbHUKOB, B TOM
yucie Guryp, n300pakEHHBIX Ha KileT4aTol Oymare. EAMHUIIBI n3MEpeHus II0ma Iu.

Harnsinaele  mpencraBieHMss O NPOCTPAHCTBEHHBIX — (urypax:  NpsIMOYTOJbHBIN
napajiesienunes, Kyo, MHOrorpaHHUKH. V300paskeHre mpoCTeUMX MHOTOIPaHHUKOB. Pa3BépTku
kyOba u mnapamnenenunena. Co3gaHue Mozeneil MHOTOTPaHHUKOB (M3 OyMaru, NPOBOJIOKH,
IUIACTUIIMHA U JPYTUX MaTepUaJIOB).

O0BEM NMpsAMOYTOJIBHOIO Mapajuienenuneaa, kyoa. Equaunel namepenus oobéma.

6 KJIACC

HartypaabHble ynciaa

Apudmernueckue AEHCTBUS C MHOIO3HAUYHBIMHM HATYpaJbHBIMU 4HCIaMHU. YHCIOBbIE
BBIPQXEHUS, MOPSAOK JEHCTBUM, MCIONb30BaHHE CKOOOK. lcmosib3oBaHHe INpU BBIUMCIEHMSIX
[EPEMECTUTEIIBHOTO U COYETATEIbHOIO CBOMCTB CIIOKEHMSI U YMHOXKEHUS, PacHpeieIuTeIbHOro
cBoiicTBa yMHOXkeHUS. OKpyIJIeHUE HATypajIbHbIX YUCEI.

JlenuTenu v KpaTHbIE YKCiIa, HAaUOOJIBIIMH OO 1enuTeNb U HauMeHblIee o0liee KpaTHOe.
JlenuMocCTh CyMMBI U IPOU3BEEHUS. JleneHne ¢ ocTaTKoM.

Apoou

OObIkHOBEHHasT Apo0b, OCHOBHOE CBOWMCTBO ApOOH, COKpamieHue apoOeil. CpaBHEHHE H
yropsjourBaHue Apooeil. Pemenue 3a1au Ha HAXOXKICHUE YaCTH OT LIEJIOT0 U IIeJIOro MO €ro YacTH.
JlpoOHOe yuciio kak pe3yibTar AeneHus. [IpegacrapneHue qecATHIHON qpoou B BUIC OOBIKHOBEHHON
ApoOu U BO3MOXHOCTb IPEJCTaBICHUsS OOBIKHOBEHHOH IpoOu B BHJE AecATUYHOH. JlecsaTHuHBIE
npodbu M MeTpuyeckas cuctema Mmep. ApupMeTrndeckue ACUCTBUS M YMCIOBBIE BBIPAKEHUS C
OOBIKHOBEHHBIMH U A€CATUYHBIMU APOOSMHU.

OtHomenue. J[lenenue B maHHOM OTHOHIEHWMH. Macmrad, nponoprus. I[Ipumenenue
IPONOPLMIA NPU PEIICHUH 3a/1ay.

[Tonstue mporeHra. Boruncienue nponeHTa OT BEIMYMHBI M BEIMYUHBI 110 €€ IMPOLIEHTY.
BblpaxkeHne MNpoLEHTOB JeCATHUYHBIMU JpoOsMu. Pemienue 3amad Ha TNpoleHTH. BelpaxeHue
OTHOIIECHHUS BEJIMYMH B MPOLEHTAX.

ITost0KUTEIBHBIC M OTPHIIATEIbHBIC YHCJIA

[TonoxurenbHble U oTpULaTENbHbIE Ynciaa. Llensie yncna. Monynp uucna, reoMeTpuyeckas
UHTEepHpeTanus Moayis uucia. M3o0paxkeHue uucen Ha KOOPIMHATHOM mpsiMol. YucioBble
npoMexxyTku. CpaBHeHHe uuceld. ApudmeTndeckue JIeUCTBUS C  TOJOKUTEIBHBIMU U
OTPULATEIBHBIMH YU CIIAMHU.

[IpssmoyronbHast cucreMa KOOpAMHAT Ha IUIOCKOCTH. KoopauHaThl TOYKM Ha IUIOCKOCTH,
abcrucca u opauHara. [loctpoeHne Touek u GUryp Ha KOOpAMHATHOMN MJIOCKOCTH.

BykBeHHbIe BbIpaxkeHHs

[IpumeHenne OyKB A 3allUCH MaTeMaTHYECKMX BbIpaXEHUH U mpeziokeHuil. CBoicTBa
apudmernueckux AecTBUil. ByKBEHHBbIE BBIPAKEHUS M UHCIOBBIE IOJICTAaHOBKU. bykBeHHbIE
paBeHCTBA, HAXOXKJICHHE HEU3BECTHOIO0 KOMIOHEHTa. PopMyIibl, GOpMYIIbI IEpUMETPa U IUIOMAAN
MpsIMOYTOJIbHMKA, KBaJipaTa, 00bEMa napaienenurnea u Kyoa.

Pelenue TekcTOBLIX 33124

Pemenne TekcTOBBIX 3a7ady apupMeTHUYECKHMM crocoboM. PereHue joruueckux 3anad.
Pemenue 3a1a4 nepe6opoM Bcex BO3MOKHBIX BApUAHTOB.

Pemenue 3amau, comepikauiux 3aBUCUMOCTH, CBSA3BIBAIOIIMX BEIMUYUHBI: CKOPOCTb, BPEM,
paccTosiHue, IIeHa, KOJIMYECTBO, CTOUMOCTh, IPOU3BOIUTENLHOCTD, BpeMs, 00bEM paboThl. EanHuIb!
U3MEpEHUs: Macchl, CTOMMOCTH, DPACCTOSIHHUS, BpeMEeHH, CKopocTd. CBsi3b MeEX]y eIWHUIaMU
U3MEPEHUS KaXI0M BEIUUNHBI.



Pemrenue 3ana4, CBA3aHHBIX C OTHOLIEHUEM, MPONOPLUHUOHATBHOCTHIO BEJIMYUH, TPOLICHTaAMU;
pelIeHre OCHOBHBIX 3a]a4 Ha ApoOU U MPOICHTHI.

OneHka M MPUKUIKA, OKpyIJieHHe pe3yibTara. CocTaBieHHe OYKBEHHBIX BBIPKEHHUH IO
YCJIOBHIO 3a/1a4H.

[IpencraBnenue JaHHBIX ¢ TOMOINBIO TaOMUIl U nuarpamMM. CtonbuaTeie fUarpaMMbl: YTEHUE
U NIOCTpOeHne. YTeHHEe KpyTrOBbIX IHAarpamMM.

Harasignas reomerpust

Harnsnueie npeacraBieHus o purypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JIyd, yroJl,
JIoMaHasi, MHOTOYTOJIbHUK, YETHIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY>KHOCTb, KPYT.

B3anMHOe pacnonoxkeHue JABYX MpsAMBIX Ha IUIOCKOCTH, THapajulelIbHbIE MPSMBbIE,
NepHeHIUKYISIpHbIE TpsiMble. 3MepeHne paccTOsIHUI: MEXIy IBYMsS TOYKaMH, OT TOYKH [0
MPSIMOM, IJIMHA MapIIpyTa Ha KBaJpaTHOM CETKe.

N3mepeHne M NOCTpOCHUE YIJIOB C IMOMOIIBIO TpPaHCIOpPTUPA. Buabsl TpeyrosbHUKOB:
OCTPOYTOJIbHBIA,  TPSIMOYTOJBHBIN, TYNOYTOJbHBIA, pPaBHOOEAPECHHBIH, PaBHOCTOPOHHHUMA.
YeThIpEXYroJbHUK, IPUMEPBl YETBIPEXYTOIbHUKOB. [IpAMOYronbHUK, KBaApar: MCIOJIb30BAHUE
CBOMCTB CTOPOH, yIJOB, AuaroHasueil. M3o0paxeHne reoMeTpuueckux (QUryp Ha HEITWHOBaHHOMN
Oymare ¢ WCIOJIb30BaHHEM IMPKYJs, JHHEWKH, YTOJbHUKA, TpaHcropTupa. Iloctpoenus Ha
KJIeT4aToi Oymare.

[lepumerp mHOTOyrONBHMKA. [lOHATHE MIOmamK GUTYpPHI, €AMHUIBI U3MEPEHUS IIJIOLIA TH.
[TpubnmxEénHoe U3MepeHue iomaau Guryp, B TOM 4uciie Ha KBaapaTHOU ceTke. [Ipubmnkénnoe
MU3MEPEHUE JIMHBI OKPYKHOCTH, IIJIOIIAIN KpPyra.

CummeTpusi: IEHTpaJIbHAsA, OCEBasl U 3epKaJIbHAsi CAMMETPHH.

[TocTpoeHre CHUMMETPUYHBIX QUTYD.

Harnsoaeie npeactaBieHus 0 MPOCTPAHCTBEHHBIX (DUTypax: mapajuiefenunes, Ky0, mpusma,
nupaMuia, KOHyC, NWIMHAD, map u cdepa. M3zoOpakeHnne npoctpancTBeHHBIX ¢Guryp. [Ipumepst
pa3BEPTOK MHOTOTPAHHUKOB, HWIMHJpAa U KoHyca. Co3/laHue MoJienell MpOCTPaHCTBEHHBIX (QUryp
(3 Oymaru, IpoOBOJIOKH, TUTACTUJIMHA U APYTUX MATEPHAIIOB).

[Tonstue o0bEMa, enuHUIIBI U3MepeHus 00bEMa. OOBEM MPAMOYTOIBLHOTO MapajuleNienuneaa, Kyoa.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOT'PAMMBI YYEBHOI'O KYPCA
«MATEMATUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Ppe3yJabTaTbhl OCBOEHUS TIPOrpaMMbl y4ueOHOro kypca «MaremaTtuka
XapaKkTepU3yIOTCs:

1) maTpuoTnyecKkoe BOCIIUTAHUE:

MPOSIBJICHUEM MHTEPECA K MPOLUIOMY U HACTOSALLEMY POCCUMCKONM MAaTEMATUKH, LIEHHOCTHBIM
OTHOIIIEHUEM K JJOCTHXKEHUSAM POCCUMCKUX MATEMAaTUKOB U POCCUMCKON MaTEMAaTHYECKOM IIKOJIbI, K
UCIOJIb30BAHUIO ATUX JOCTUKEHHUM B IPYTUX HayKaX W MPUKIATHBIX cepax;

2) rpa:kaaHCKoe ¥ TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBHIMOJHEHHIO OOS3aHHOCTEM TpakKJaHWHA M pealn3alli ero Mpas,
MPEACTABICHUEM O MAaTEMaTHIECKUX OCHOBaX (DYHKITMOHHPOBAHUSI PA3JIMUHBIX CTPYKTYP, SBJICHHM,
MPOLEAYp TPAKIAHCKOTO OOIIeCTBa (HAllpUMep, BEIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKIECHUIO
ATUYECKUX MPOOJIEM, CBA3AaHHBIX C MPAKTUYECKUM NMPUMEHEHUEM JOCTIKEHUM HAyKH, OCO3HAHUEM
BAXHOCTH MOPAJIbHO-3TUYECKUX IIPUHIUIIOB B IESITENBHOCTU YUEHOTO;

3) TpyAOBOE BOCIIMTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YaCTUE B PEUIEHUM IPAKTUYECKUX 3aJa4 MaTEMAaTHYECKOU
HaIpaBJIEHHOCTH, OCO3HAHHWEM BAXHOCTH MAaTEMaTHYECKOr0 OOpa30BaHUS HA MPOTSHKEHHH BCEH
KU3HU TSI YCTIEITHONW MPOQECCHOHANBHON NEesITeNbHOCTH M PAa3BUTHEM HEOOXOIUMBIX YMEHHUH,



OCO3HAaHHBIM BBEIOOPOM M MTOCTPOCHHEM WHAMBUAYAILHON TPACKTOPUU OOpa30BaHUS M KU3HEHHBIX
IUTAHOB € YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCIIUTAHHE:

CIIOCOOHOCTBIO K OMOLMOHAIBHOMY M JCTETHMYECKOMY BOCHPHUATHIO MaTeMaTHYEeCKHX
O00BEKTOB, 33a7a4, PELICHHU, PAacCCYy)KICHUH, YMEHUIO BUAETh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 IO3HAHUS:

OpUEHTAIle B JESATeNIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAay4yHBIX MpeACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUs UEJIOBEKa, MpPUPOABl U OOILIECTBA, I[OHUMAHUEM
MaTeMaTHYeCKON HayKH Kak cepbl YeTOBEUECKON IeATEIbHOCTH, TAIIOB €€ Pa3BUTHUS U 3HAUUMOCTHU
JUTSL pa3BUTHS LIMBWIM3AIUY, OBJIAJICHUEM SI3bIKOM MAaTEMAaTUKH U MaTeMaTHYECKON KyIbTypOl Kak
CpPEICTBOM TMO3HAHUS MHpA, OBJAQJEHUEM TMPOCTEHIIMMU HABBIKAMU HCCIIEOBATEIbCKOMN
JESITENIbHOCTH;

6) ¢pusnuyeckoe BocnuTanue, popMUpoBaHHe KYJbTYPbI 310POBbSI U IMOLUMOHAJIbHOIO
Os1aromosty4ms:

TOTOBHOCTHIO MPUMEHSATh MaTeMaTHUYECKUE 3HAHHUS B MHTEPECax CBOETO 3/J0POBbS, BEACHUS
310pOBOr0 00pasa >KM3HU (30pOBOE NUTaHHE, COAaTaHCUPOBAHHBIM PEXUM 3aHATHM U OTAbIXA,
perynspHas (usuyeckas aKTHUBHOCThH), C(OPMUPOBAHHOCTHIO HaBbIKa pedIeKCUU, MPU3HAHHEM
CBOETO I1paBa Ha OMMOKY M TaKOIo e MpaBa APYroro 4eioBeKa;

7) 3Ko10TMYeCKOEe BOCTIUTAHME:

OpUEHTalle Ha MPUMEHEHME MAaTeMaTH4YeCKUX 3HaHWM JUIs pelieHus 3ajad B 00sacTu
COXPAHHOCTH OKpY’Kalolllell Cpefpl, IJIaHUPOBAaHHUS TOCTYIIKOB M OIEHKH HUX BO3MOXKHBIX
MOCTICICTBUI 11 OKPYXKArOIIeH Cpelbl, OCO3HAHHWEM TIJI00AJbHOTO XapaKTepa 3KOJOTHMYECKUX
npo0JsieM U myTel UX peleHus;

8) aganTanusa K H3MEHAIIMMCS YCI0BUAM COLHAILHON M IPUPOAHON cpebl:

TOTOBHOCTBIO K JICWCTBUSAM B YCIIOBUSIX HEOIPENEIEHHOCTH, MOBBIIMICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO JIEATEIbHOCTh, B TOM YHCJIE YMEHHE YUUTHCS y APYTHX
ToJel, mpuoOpeTaTh B COBMECTHOM e TEIIbHOCTH HOBBIE 3HAHNU S, HABBIKW U KOMIIETEHIIUH U3 OIbITa
APYTHX;

HE00XOIMMOCThIO B ()OPMHUPOBAHMHU HOBBIX 3HAHUWIl, B TOM 4Hclie (GopMyIHpoBaTh UICH,
MOHSATHSI, TUIOTE3bl 00 OOBEKTaX M SBIEHUSAX, B TOM YHCJIE paHEe HEU3BECTHBIX, OCO3HABATh
IeUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATh CTPECCOBYIO CHUTYAIHIO
KaK BBI30B, TPEOYIOUIUI KOHTPMEp, KOPPEKTHUPOBaTh MPUHHMAEMbIe pEIIeHHUs U JeUCTBUA,
(hopMyTUpPOBaTh M OLIEHUBATH PUCKHU U TIOCIEACTBUA, (HOPMUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3naBaTenbHBbIC YHHBEPCAJIbHbIC YU4eOHbIC e CTBUS

ba3oBble JlornyecKkue 1eMcTBUA:

® BBIBIATH M XapaKTEpPHU30BaTh CYIIECTBEHHbIE IPU3HAKM MAaTEMaTUYECKHMX OOBEKTOB,
MOHATUM, OTHOUIEHMH MEXAY NOHATUSIMH, (POpPMYIHpOBaTh OIpEAETeHHUs] TMOHSATUH,
yCTaHABJIMBATh CYIIECTBEHHbIM NMPHU3HAK KJIACCH(PHUKAIMK, OCHOBAHUS IS 0000IIECHUS U
CPaBHEHUS, KPUTEPUU IPOBOIMMOIO aHAIU3A;

® BOCIPUHMMATh, (POPMYIUPOBaTH M MPeoOpPa3OBHIBATh CYKICHMS: YTBEpAMUTEIbHbIE U
OTpHILIATENIbHBIE, €MUHUYHBIE, YACTHBIE U 00II1e, YCIOBHBIE;

® BBIBIATH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTUBOpeuHs B (akTax,
JAHHBIX, HAONIONIEHUSAX M YTBEPXKICHHUSX, IMpeajgaratb KpPUTEpUU IS BbISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUMIA;



JIeJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, JIEIYKTHBHBIX W HHAYKTHBHBIX
YMO3AKJIOUECHUH, YMO3aKJIKYEHUH 110 aHAJIOTUH;

pazOupaTth O0Ka3aTebCTBA MAaTEMAaTUUYECKUX YTBEPKACHHUH (TIPSIMBbIE W OT MPOTHUBHOTO),
MPOBOJIUTH CAaMOCTOSITEIHHO HECJIOXXKHBIC JIOKA3aTelIbCTBA MaTeMaTHYECKUX (HaKTOB,
BBICTpAanWBaTh ApPryMEHTAIMIO, TPUBOAHWTH TMPUMEPHI U KOHTPIPUMEPHI, OOOCHOBBLIBATH
COOCTBEHHBIC PACCYKIICHHUS;

BEIOHMpATH CIIOCO0 penieHus yueOHOH 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BBIOMPATh HAMOOJIEE TOIXOAIINN C YIETOM CaMOCTOSTEIIBHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTelbCKue AeiiCTBHS:

WCIIOJIb30BATh BOMPOCHI KaK MCCIIEA0BATEIbCKUI HHCTPYMEHT MO3HAaHUs, (OPMYITHPOBATH
BOTIPOCHI, (UKCUPYIOIIKUE TMPOTUBOPEYUE, IMPOOJIEMY, CaMOCTOSTEIbHO YCTaHABIIUBAThH
HCKOMOE U JJaHHOE, (POPMHUPOBATH TUIIOTE3Y, APT'YMEHTHPOBATH CBOIO MO3UIIHI0, MHCHHE;
MPOBOJIUTh IO CAMOCTOSITENILHO COCTABJIICHHOMY IUIaHY HECIOXKHBIA OSKCIICPUMEHT,
HEeOOJIBIIIOE MCCIIEIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa,
3aBUCHMOCTEH 00BEKTOB MEXIY COOOIA;

CaMOCTOSITENILHO (POPMYITHPOBATH OOOOIICHHST M BHIBOBI 10 PE3yJIbTaTaM MPOBEAEHHOTO
HAOJIOZICHUS, WCCIICIOBaHMS, OIICHUBATh JOCTOBEPHOCTh IIOJYYCHHBIX PE3YJIbTATOB,
BBIBOZOB 1 0000IIEHNI;

MIPOrHO3UPOBATh BO3MOXKHOE PAa3BUTHUE MPOIIECCA, a TAKIKE BBIBUTATH MTPETIOJIO0KECHHUS O €T0
Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh M M30BITOYHOCTh MH(OpMALWU, JaHHBIX, HEOOXOIUMBIX IS
peLICHuUs 3a/1a4u;

BBIOMpPATh, aHATM3UPOBATh, CHUCTEMATHU3UPOBATh M HWHTEPIPETHPOBATH HHPOPMALIUIO
Pa3IUYHBIX BUAOB U (POPM IPEICTABICHNUS;

BBIOMpaTh (OpMY TpeACTaBICHUS HMHPOPMALMU M WUTIOCTPUPOBATH pEIIaeMbIe 3aaqd
CXeMaMH, AHarpaMMaMHy, HHOH rpaduKoil 1 MX KOMOMHAIUAMHU;

OLICHMBATh HAI&KHOCTh MH(POPMAIMU IO KPUTEPHUSAM, IMPEIUIOKEHHBIM YYHUTEIEM WU
c(OpMYIHPOBAHHBIM CAMOCTOSTEIBHO.

KOMMyHl’IKaTI/IBHLIe YHUBEPCAJBHBLIC yqeﬁm,le JelCcTBUA:

BOCIIPUHMMATh M (HOPMYIHPOBaTh CYKACHUS B COOTBETCTBHHM C YCJIOBUSMHU M LEISIMHU
o0111eHus, SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUYKY 3PEHUS B YCTHBIX M MHChMEHHBIX
TEKCTaX, JaBaTh IOSICHEHUS IO XOJy pPEUICHHs 3a7adl, KOMMEHTHPOBAThH IOJY4EHHBIN
pe3yibTar;

B Xo0ze OOCYXIEHHUsS 3a/laBaTh BOIPOCHI 1O CYIIECTBY OOCYKIaeMOW TEeMBbI, MPOOIEMBI,
peraeMoii 3a71a9u, BBICKa3bIBaTh MJI€H, HAIIEJICHHBIC HA ITOUCK PEIICHUS, COMIOCTABIIATH CBOH
CYXKJIEHUSI C CYXJIEHUSMHM JpYI'MX Y4YacTHUKOB JAMajiora, oOHapyXHWBaThb pPa3nuyue M
CXOJICTBO TIO3HIINH, B KOPPEKTHOH (hopMe GpopMyInpoBaTh pa3HOTIIACHS, CBOU BO3PAKCHUS;
NPEJCTAaBIATh PEe3yJbTaThl PELICHUs 3aJaud, SKCIEPUMEHTa, HMCCIEeIOBAaHUSA, NPOEKTa,
CaMOCTOSITENIHO BbIOHMpaTh (opMaT BBICTYIUIEHHS C Y4ETOM 3ajgad IMpe3eHTaluu U
0COOEHHOCTEN ayAUTOpUH;

MOHMMAaTh U HUCIMOJIb30BaTh NMPEUMYILECTBA KOMAHAHOM W MHIMBUAYAJIBLHOW pabOTHI MpU
peleHnH yuyeOHbIX MaTeMaTUYeCKHUX 3a7ay;

MPUHUMATH 1Ie]Tb COBMECTHOW JICATEIBHOCTH, TUIAHUPOBATh OPTaHU3AIlMI0 COBMECTHOU
paboThl, pacrpenensaTb BUIbI padoT, JOrOBapUBATHCS, OOCYXIaTh MPOLECC M PE3yNbTaT
paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B I'PYMIOBBIX (Gopmax paboTsl (00CYykAeHUs, OOMEH MHEHUSMH, MO3TOBbIE
HITYPMBI ¥ PYTUE), BBIIOIHATH CBOIO YacTh PabOThl M KOOPAMHUPOBATH CBOU JECUCTBUS C



JIPYrUMH YJICHAMHU KOMaHJbI, OLIEHUBATh KadeCTBO CBOETO BKJAJa B OOLIMI MPOIYKT MO
KpuTepusiM, cHOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.
PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe eiicTBUS

Camoopranmusanus:
®  CaMOCTOSITENILHO COCTABIIATH IUIAH, JIFOPUTM pelleHHsl 3aa4u (UM ero 4acTh), BBIOUpATh
Croco0 pemeHuss ¢ Y4€TOM HMEIOLIMXCS PECYpCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEHICHUH C y4ETOM HOBOM HH(OPMAIIHH.
CaMOKOHTPOJIb, YMOLHOHAJIbHBIH HHTEJIEKT:
e BJaIeTh crnoco0aMu CaMOINPOBEPKH, CAMOKOHTPOJS TpoLecca U pe3yibTara pPEHIeHUs
MaTeMaTHUECKOM 3a1a4u;
® IIpeABUJAETb TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTh IIPH PEIICHUU 3aJa4d, BHOCUTH
KOPPEKTHBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTENIBCTB, HAMIEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;
® OILICHMBATb COOTBETCTBHE pE3YyJbTaTa JACATEIBHOCTA IIOCTABJICHHOW LIEIIM U YCJIOBHSM,
OOBSICHATH MPUYMHBI JOCTHXKEHUS WM HEJOCTHIKEHHS LM, HAXOIUTh OIMMOKY, JaBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K koHIy 00yueHus B S ki1acce 00y4yaromuics OTY4UT CIEAYIOUINE TPEIMETHbIE Pe3yJIbTaThl:

Yucna v BbIYMCICHUA

[loHnMaTh U NPaBUIBHO YHOTPEOJATH TEPMHUHBI, CBA3aHHBIE C HATYypaJbHBIMU YHCIAMHU,
OOBIKHOBEHHBIMH U JICCATUYHBIMU APOOSMHU.

CpaBHUBaTh U YNOPSAIOYMBATH HATypAJIbHbIE YKCJIA, CPAaBHHUBATH B IPOCTEHLIMX CIIydasx
OOBIKHOBEHHBIE IPOOH, TECATHYHBIC IPOOH.

CoOTHOCUTH TOUKY Ha KOOPJAMHATHOH (YMCI0BOIT) IPSAMOI ¢ COOTBETCTBYIOILIUM €1 YHCIIOM U
n300pakaTh HaTypalbHBIC YMCIIa TOYKAMH HA KOOPJMHATHON (YMCIIOBOM) MPSIMOM.

BeimonHATe apudmernyeckue AEHCTBUS C HATypaJbHBIMU YHUCIAMHU, C OOBIKHOBEHHBIMHU
JOpOOSIMU B MPOCTEUIINX CIIydasiX.

BbINOMHATE IPOBEPKY, NPUKUAKY PE3YJIbTaTa BBIYUCICHUN.

OxpyrisiTh HaTypaibHbIC YHUCTIA.

Pelenue TeKCTOBBIX 33124

Pemarp TexcToBBIE 3a1auM apUPMETHUUECKUM CIIOCOOOM M C MOMOIUIbIO OPraHM30BAaHHOTO
KOHEYHOT0 nepedopa BceX BO3MOXKHBIX BapUAHTOB.

Pemate 3amaum, copepskamue 3aBHCHUMOCTH, CBA3BIBAIOIIME BEJIMYHMHBI: CKOPOCTh, BpEMS,
paccTosiHue, 11eHa, KOJIMYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKue 3alIUCH, CXEMBI, TAOIUIbl, 0003HAUYEHHUS [IPU PEIICHUH 3a/1au.

Ilosnp30BaTbCcs OCHOBHBIMM E€AMHHMIIAMH M3MEPEHHS: LIE€HBI, MACChI, PACCTOSIHUS, BPEMEHH,
CKOPOCTH, BBIPA)KaTh OJJHU €IUHUIIbI BETUUYHUHBI UEPE3 IPYTHE.

W3Bnekarb, aHanu3MpoBaTh, OLEHUBATh HMH(OpMalMIO, MPEACTABICHHYIO B TaOiule, Ha
cTosI04aTol AuarpamMMme, HHTEPIPETUPOBATh MPeACTaBIECHHbIE JaHHbBIE, UCIIOJIb30BaTh JAHHBIE MPU
penieHny 3aiay.

Harusanas reomerpust

[Tonp30BaTbCcsl TEOMETPUYECKUMHU TMOHATHUAMM: TOYKA, MpsMas, OTPE30K, Jyd, Yyrodi,
MHOT'OYTI'OJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBonuTe mnpuMeEpbl OOBEKTOB OKPYXKAIOMIETO MHpa, HUMEIHMX (OpMYy H3YHYEHHBIX
reoMeTpHUECcKuX (HuUryp.



Hcnonbs30BaTh  TEPMHUHOJIOTHIO, CBSI3aHHYIO €  YIVIAaMHM:  BEpIIMHA, CTOpOHa, C
MHOTOYT'OJIbHUKAMHU: YTroJl, BEpIIMHA, CTOPOHA, JUAroHallb, C OKPYKHOCTBIO: paguyc, IUaMeTp,
LEHTP.

N3006paxaTh n3y4eHHbIE TeOMEeTpUYeCKre (PUrypbl HA HEJTMHOBAHHOM U KJIeT4aToil Oymare ¢
MTOMOIIBIO UPKYJISA U TUHEHUKHU.

HaxomuTh AuHBI OTPE3KOB HEMOCPEICTBEHHBIM U3MEPEHHUEM C TOMOUIBIO JTUHEHKH, CTPOUTD
OTPE3KHU 3a/IaHHOM JUITMHBI; CTPOUTH OKPYKHOCTbH 33JaHHOTO pajidyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB MPSMOYTOJIbHUKA, KBaaparTa JJIs UX MOCTPOCHHS,
BBIYMCIICHHS TUIOIIAIN U IIEPUMETpA.

Boruncnsate nmepuMerp W IJIOWAAb KBaJpara, MPsSMOYTOJbHHKA, (UTYp, COCTAaBICHHBIX W3
MPSIMOYTOJIBHUKOB, B TOM YHUCIIe (GUTYp, H300paKEHHBIX HA KJIeTYaTol Oymare.

[Tonb30BaTbcsi OCHOBHBIMM METPUUECKUMHU €AMHULIAMU HM3MEPEHUs JIMHBI, IUIOMIAJIHU;
BBIPAXKATh OJJTHU €AMHUIIBI BEJIMUYMHBI Uepe3 JIpyTrue.

Pacrnio3naBate napamienenumnen, Ky0, HCIOJIb30BaTh TEPMUHOJIOTHIO: BEpIINHA, peOpo, TpaHb,
WU3MEpEHUs], HAXOIUTh U3MEPCHHUS Mapaljiesienumneaa, Kyoa.

Boruncnsate 00b€M KybOa, mapaiienenunena Mo 3aJaHHbIM H3MEpPEHUSM, IO0JIb30BaThCA
SIMHUIIAMU U3MEPEHHS 00bEMa.

Pemarp Hecno)KHBIE 3aJaud Ha M3MEPEHHE T'€OMETPUUYECKUX BEIUYUH B TMPAKTUYECKUX
CUTYaIHsX.

K xoniry o0ydeHus B 6 kiacce 00yJaronuiics MOMYYHT CIEAYIONIUE TPEIMETHBIC PE3YJIbTATHI:

Yncsaa v BbIYUCIEHUSA

3HaTh U MOHMMATh TEPMHHBI, CBS3aHHBIC C PA3TUYHBIMH BUJAMH YHUCEN U CIIOCOOAMH HX
3aIUCH, TIEPEXOTUTH (€CITH 3TO BO3MOXHO) OT OJTHOM (POPMBI 3aIUCH YHCTIa K JIPYTOM.

CpaBHuBaTh U YHOPSAOYMBATH ILEJble 4YKCIa, OOBIKHOBEHHBIE M JIECATUYHBIC IpoOH,
CpPaBHUBATDH YKCJIA OJJTHOTO U PA3HBIX 3HAKOB.

BobinonHsATe, couyeTas YCTHbIE U IHUCHbMEHHBIE MNPUEMBI, apudmeTuyecKkue ACUCTBHUS C
HATypPaJIbHBIMU U LIEJIBIMU YUCIIAMH, OOBIKHOBEHHBIMH | JICCITUYHBIMU IPOOSMH, TTOJIOKUTEITHHBIMU
U OTPUIATENEHBIMH YUCIIAMHU.

BoruucisaTh 3HaYEHUS! YMCIOBBIX BBIPAYKEHUN, BBIMOJIHATH MPUKUIKY U OICHKY pe3ysbTaTa
BBIUMCJICHHUM, BBIMOJHATh MPEOOpa3OBaHUS YHUCIOBBIX BBIPAKEHUH Ha OCHOBE CBOMCTB
apupMETUYECKUX JEHCTBUMN.

COOTHOCHUTH TOUKY Ha KOOPJUHATHOMN MPSMOIl C COOTBETCTBYIOILIUM €1 YHCIIOM U H300paxarh
YHUCJIa TOYKAaMU Ha KOOPJAMHATHOU MPSMOM, HAXOAUTH MOJYJIb YKCIIa.

COOTHOCHUTH TOYKHU B MPSMOYTOJIbHOM CUCTEME KOOPAUHAT C KOOPAUHATAMU STOU TOUKHU.

OKpyTJIATh LIeJbIe Yhcia U IECITHYHbIE APOOH, HAXOAUTH MPUOTHKSHHUS YUCEIT.

YucsioBble 1 0yKBEHHbIE BHIPAKECHUS

[TonnMate 1 ynoTpeosaTh TEPMUHBI, CBSI3aHHBIE C 3aITUCHIO CTENIEHU YUCIIa, HAXOAUTh KBaApaT
1 KyO 4rcia, BBIYUCIATh 3HAUYEHUS YUCTIOBBIX BBIPAKEHUH, COAECPKAIINX CTETICHH.

[Tonp3oBaTbest MpU3HAKAMH JEIMMOCTH, PACKIIAIbIBATh HATypaJbHBIE YHCIA HA MPOCTHIC
MHOXUTENH.

[Tonb30BaTbes MacITaboM, COCTABIIATH MPOMOPLIUK U OTHOILIEHHUSI.

Hcnonb3oBath OYKBBI AJii 0003HAYCHHS] YUCEN MPH 3alHCH MaTEeMaTHUYECKHUX BBIPAKECHHIA,
COCTaBJISITh OYKBEHHBIC BBIPOKECHHS W (DOPMYIIBI, HAXOAWTHh 3HAYCHHS OYKBEHHBIX BBIPAKEHUH,
OCYIIIECTBIISIS HEOOXOUMBIE TIOJICTAHOBKH M MPEOOPA30BAHMS.

Haxonuth HEM3BECTHBI KOMIIOHEHT PABEHCTBA.

Pelenue TekcTOBLIX 33124

Pemate MHOTOIIIArOBBIE TEKCTOBBIE 33/1a4U apUPMETUIECKUM CITOCOOOM.

Pemiate 3aaun, cBsi3aHHBIE C OTHOIIEHHEM, MIPONOPLIUOHAIBHOCTHIO BEJIMYMH, TPOLIEHTAMH,
peraTh Tpu OCHOBHBIC 337241 Ha IPOOH U TIPOIICHTHI.



Pemate 3amaum, copepskamue 3aBUCUMOCTH, CBA3BIBAIOLIME BEIMYMHBI: CKOPOCTb, BpeMs,
paccTosiHME, 1I€Ha, KOJIMYECTBO, CTOMMOCTb, IPOM3BOJIUTEIBHOCTb, BpeMs, 00BEM paloThI,
UCTOJB3Yysl apu(METUYECKUE NEHCTBUSA, OLCHKY, IPUKUAKY, ITOJIb30BaThCS €AMHULIAMH W3MEPEHUS
COOTBETCTBYIOIUX BEJIIMYHUH.

CoctaBisaTh OYKBEHHBIC BBIPAKEHHS 110 YCIOBHIO 3a/1a4H.

W3BnekaTh MHGOpMaLNIO, NMPEACTABICHHYIO B Ta0iulLax, Ha JIMHEHHOM, cTosO4aTo MU
KpYrOBOM JIHarpamMmax, UHTEPIPETUPOBATh IIPEACTABICHHBIC JaHHBIE, UCII0JIB30BAaTh JAaHHBIC IIPU
pEILIeHNN 3aay.

[IpencraBnsaTs nHGOPMAIHIO C TOMOIIBIO TAOIHUL, TUHEHHOM U CTOJIOUATON AUarpamMM.

Haruasanasi reomerpust

[IpuBoauTH mNpUMEPH OOBEKTOB OKPYKAIOUIETO MHpAa, HMEIOMUX (OPMY H3YHYEHHBIX
reOMETPHUECKUX INIOCKHUX U IPOCTPAHCTBEHHBIX (DUTYP, IPUMEPHI PABHBIX U CHMMETPHUHBIX (UTYD.

N300pakaTh ¢ MOMOIIBIO IIUPKYJIS, TUHEHKHU, TPAHCIIOPTUPA HA HEJTMHOBAHHON M KIJIETYATON
Oymare U3y4eHHbIE IUIOCKUE TeOMEeTpUYecKrue GUIyphl U KOH(PUTYpaLUU, CHMMETPUYHBIE (DUTYPHI.

[Tonp30BaTbcs TE€OMETPUYECKUMU TTOHATHAMU: PABEHCTBO (DUTYpP, CHMMETPHS, UCTIOIb30BATh
TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHEN: OCh CUMMETPHUH, LIEHTP CUMMETPHH.

Haxonuts BETMYMHBI yII10B U3MEPEHUEM C IOMOIIBIO TPAHCIIOPTHPA, CTPOUTH YIJIbl 33 JaHHON
BEJIMYMHBI, [10JIb30BATHCS IIPU PELIEHUH 3a/1a4 IPayCHON MEpO yIJIOB, pacllO3HABaTh HAa YepTEXKax
OCTpBIH, IPSAMOU, Pa3BEPHYTHIA U TYIIOU YIJIBL.

BbluMcnaTe UIMHY JIOMaHOM, NEPUMETP MHOIOYTOJIBHMKA, IIOJb30BaThCS EAMHMUIIAMU
MU3MEPEHMS JIMHBI, BBIPAXKaTh OJHHU €IMHULIBI U3MEPEHUS JUIMHBI YEPE3 APYTHE.

HaxonuTs, MCnonp3yst 4epTEKHBIE UHCTPYMEHTBI, PACCTOSIHUA: MEXKIY IABYMsI TOUKAMHM, OT
TOYKH J0 NPSMOM, JJIMHY IIyTH HAa KBAJPATHON CETKE.

Beruuciare mwiomans Guryp, COCTaBI€HHBIX U3 MPSIMOYTOJIbHUKOB, UCIIOJIb30BaTh pa30oreHue
Ha TPSIMOYTOJBHHUKH, Ha paBHbIE (UTYpHI, JOCTPAHBAHHE 10 TPSMOYTOJIIbHUKA, MOJIB30BATHCS
OCHOBHBIMM €IMHHULIAMU WM3MEPEHHUs IUIOIAAH, BbIpaKaTb OJHU €IWHUIBI U3MEPEHMs IUIOIIAIU
4yepes ApyTHe.

Pacnio3HaBaTh Ha MOJENAX U HM300paXKEHUAX MUPAMUAY, KOHYC, LMIMHJIpP, HCIOJIB30BaTh
TEPMHUHOJIOTHIO: BEPILNHA, peOpo, rpaHb, OCHOBAHUE, pa3BEPTKA.

N300pakaTh Ha KiIeT4aToi Gymare npsMOYTOJIbHBIN Mapaieenumne.

Boruncnsate 00bEM IPSIMOYTOJIBHOTO MapajuleNienunena, Kyoa, Moiab30BaTbCsli OCHOBHBIMU
eIMHUIIAMU U3MepeHus 00bEMa;

Pemate HecnokHbIE 3a/a4M Ha HAXOXKJACHUE T'E€OMETPUYECKHX BEIWYMH B IPAKTUYECKHUX
CUTYyalUsIX.



TEMATHYECKOE INTAHUPOBAHUE

5 KJIACC
Haumenopanue Komraecrso JuiekTpoHHbIE (UG POBHbIE)
Ne ii/m PAa3/IesioB U TeM 4acoB P uugp
o0pa3oBaTejibHbIE PeCypChl
MPOrpaMMabl Bcero
1 Heryparsi wians i buGmorexa LIOK
https://m.edsoo.ru/7f4131ce
HATYpaJIbHBIMH YUCIIAMU
5 Harnsannas reomerpusi. 14 bubmmorexa [IOK
JIvHNK HA TTOCKOCTH https://m.edsoo.ru/7f4131ce
bubmuoreka [JOK
3 ObbiknoBeHHbIC APOOH S https://m.edsoo.ru/7f4131ce
4 Harnsanas reomerpusi. 12 bubnuorexa [JOK
MHOroyrojabsHUKI https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
> Jlecatunbic pobu 41 https://m.edsoo.ru/7f4131ce
g umwesowmn L sewesanox
yp https://m.edsoo.ru/7f4131ce
MIPOCTPAHCTBE
7 [ToBTOpEHUE U 12 bubnnoreka [JOK
000011ICHIE https://m.edsoo.ru/7f4131ce
OBIIEE KOJIMYECTBO YACOB 187
I1O ITPOI'PAMME
6 KJIIACC
KoaunuecTBo
Ne ni/n HanmenoBanue pa3aeiioB u YACOB DJIeKTpPOHHBIe (M (POBHIE)
B 0
TeM MPOrpaMmbIl Beero o0pa3oBaTejbHbIE PECYPChI
bu6mmoreka [IOK
! Harypaiteuie wmcna 33 https://m.eds00.ru/7f414736
) Harnsannas reomerpus. Ipsameie 15 bu6nuorexa [IOK
Ha IUIOCKOCTH https://m.edsoo.ru/7t414736
bu6mmoreka [IOK
3 /lpodu 37 https://m.eds00.ru/7f414736
) I(‘:IaFJ'IHI[HaH req(;MeTme. o Bubmorexa [IOK
VIMMETPIA ToHTYpRLHa https:/m.edsoo.ru/7f414736
TJIOCKOCTH
bubmuoreka [JOK
> Beipaxenis ¢ dyksamn 6 https://m.edsoo.ru/7f414736
7 IlonoxurenbHbIE U 43 bu6mmoreka [JOK
OTpHILaTeNIbHBIE YKCIIa https://m.edsoo.ru/7f414736
3 n 6 bu6mmorekxa [{OK
PEACTABIICHIE JAMHbIX https://m.eds00.ru/7f414736




9 Harmnsnnas reomerpust. @urypsl 11 bubmmorexa [IOK
B MPOCTPAHCTBE https://m.edsoo.ru/7t414736
10 [ToBTOpenue, 06001IeHNE, 2 bubmuorexa [JOK
cUCTEMaTH3alUs https://m.edsoo.ru/7f414736
OBILIEE KOJIMYECTBO YACOB I10 187
[TPOI'PAMME

PABOYAS I[TPOTPAMMA YUEBHOI'O KYPCA
«AJITEBPA» B 7-9 KJIACCAX

MHOACHUTEJIBHASA 3AIIUCKA

AnreOpa sIBISE€TCS OJHHM M3 OMNOPHBIX KYpCOB OCHOBHOTO OOIIEro oOpa3oBaHUA: OHA
o0ecrieurBaeT M3y4eHHUE APYTUX TUCIHUILINH, KaK €CTeCTBEHHO-HAYYHOIO, TaK M T'yMaHUTapHOTO
IIUKJIOB, €€ OCBOGHHE HEOOXOIMMO Ui MPOAOJDKEHHsS 0Opa3oBaHMSA W B MOBCETHEBHON JKH3HH.
PasButne y oOydaroImMXCsi HAy4YHBIX TPEJCTABICHUH O TMPOUCXOXKIECHUHM U  CYIIHOCTH
areOpanvecKnx adCTpaKIHid, CIOCO0E OTPaKSHUS MATEMATUISCKOW HAYKOH SBJICHHIA U MTPOIIECCOB
B PUPO/IE U OOIIECTBE, POJIH MATEMATUYECKOTO MOICTIMPOBAHUS B HAYYHOM IMO3HAHUU U B TPAKTHKE
CTIOCOOCTBYET (POPMUPOBAHHIO HAYIHOTO MUPOBO33PEHUS U KQUECTB MBIIUICHUS, HEOOXOIUMBIX JJIS
ajlantanuu B COBpeMEeHHOM nudpoBoM oOmiectBe. M3ydeHue anreOpsl oOecrieunBaeT pa3BUTHE
YMEHHUsI HaOI0AaTh, CPABHUBATh, HAXOIUTHh 3aKOHOMEPHOCTH, TPeOyeT KPUTHUYHOCTH MBIIIICHHS,
CIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOM JICHCTBUSI U BBIBOJIBI, (POPMYIHPOBATH
yrBepkaeHus. OcBoeHHE Kypca anreOpbl OOeCTeYMBaeT pa3BUTHE JIOTHUYECKOTO MBIIUICHUS
00yJaroImuXcsi: OHU HCIONB3YIOT JEIyKTHBHBIE M WHIYKTHBHBIE pPAcCYXIEHHs, 0000IIeHHe |
KOHKpEeTH3aIuio, adcTparupoBanue u ananoruto. OOyueHue anredpe mpeanoiaraeT 3HaUUTeIbHbIN
00BEM CaMOCTOSTENILHON AEATEIBHOCTH 00yJAIOIINXCS, TIOATOMY CAMOCTOSITEIIbHOE PEUICHNE 3a/1a4
SBIIAETCS pean3alueil 1eaTeIbHOCTHOTO MPUHITUIA O0YIEeHHUS.

B cTpykType nmporpamMmmbl yueOHOTO Kypca «Anredpa» s OCHOBHOTO 00IIero o0pa3oBaHus
OCHOBHOE MECTO 3aHHMAIOT COJEp)KaTeIbHO-METOAUYECKHe JHUHUU: «Yuciaa M BBIUYMCICHUS,
«Anrebpanueckue BBIpOKEHHs», «YpaBHEHHS W HepaBeHCTBa», «DyHkmmm». Kaxkmas w3 3tux
COJIEPKATEIbHO-METOANYECKUX JTMHUI pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIET U3YUeHHUs Kypca,
B3aMMOJICHCTBYSl C APYTUMH €ro JUHHSIMH. B Xole M3ydeHUs y4eOHOro Kypca OOydJarommMcs
MIPUXOAUTCS JIOTHYECKH PACCYX AaTh, UCIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CcBs3M ¢
3TUM B TIporpamMmy Yy4eOHOro Kypca «Asredpa» BKIIOYEHBI HEKOTOPbIE OCHOBBI JIOTHKH,
IIpEeJICTaBICHHbIE BO BCEX OCHOBHBIX pa3jeiax MaTeMaTHUecKoro 00pa3oBaHus M CIIOCOOCTBYIOIINE
OBJIQJICHUIO 00YYArOIIMMUCS OCHOB YHHBEPCATBHOTO MaTeMaTH4YecKoro si3bika. ConepaTeIbHON U
CTPYKTYPHOH OCOOEHHOCTBIO y4yeOHOro Kypca «Ajredpay sBISETCS €ro HWHTErPUPOBAHHBIN
XapaxTep.

Copepxannie TuHUHN «HuUCIa U BBRIYUCICHUS CIY>KUT OCHOBOM ISl TATbHEUINIETO U3yUeHUS
MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO y OOYUYaAIOIIUXCS JJOTHUYECKOT0 MBIIUIEHUS, (POPMUPOBAHHUIO
YMEHHS TIOJIb30BAThCSl aNTOPUTMaMHU, a TakKkKe MNPHOOPETEHUI0 TPAKTHUYECKUX HABBIKOB,
HEOOXOIMMBIX IS TOBCETHEBHOM JKU3HU. Pa3BUTHE MOHATHS O YUCIIE HA YPOBHE OCHOBHOTO OOIIIETr0
o0pa3oBaHMs CBS3aHO C pAlMOHANBHBIMH ¥ UpPPAIMOHATIBHBIMU YHUCIaMU, (GOpMHpPOBAHUEM
MPEJCTaBICHUI O JACHCTBUTEIHLHOM YHMCIE. 3aBEpIICHWE OCBOCHHUS YMCIIOBOW JIMHUM OTHECEHO K
cpenHemy obiiemMy 00pazoBaHUIO.



Copep:xanue IByX anreOpanuecKux JUHUMA — «AnreOpanyecKkre BhIPAXKEHUsD U «Y paBHEHUS
¥ HEPaBEHCTBa» CHOCOOCTBYET ()OPMHUPOBAHHMIO y OOYYAIOUIMXCS MATEeMaTHYECKOTo armapara,
HEOOXOIUMOro JJis pelleHHs] 3aJad MaTeMaTUKH, CMEXHBIX MPEIMETOB M IPAKTHKO-
OpUEHTHPOBAHHBIX 3anad. Ha ypoBHe ocHOBHOro oOmiero oOpa3zoBaHus Y4eOHBIN MaTepuain
IPYNIHPYETCS BOKPYT PAllMOHANBHBIX BRIpAXXEHUN. ANre0pa IeMOHCTPUPYET 3HAUCHUE MAaTEMaTHUKU
KaK s13bIKa JJIS IOCTPOCHUSI MAaTEMaTUYECKIX MOJIeIICH, OMMCaHMs IPOLIECCOB U SBJICHHH PeaIbHOrO
Mupa. B 3amaun oOyuenusi anreOpe BXOIAT Takke JalibHEHIee pa3BUTHE aITOPUTMHYECKOTO
MBILUICHUS,, HEOOXOIMMOI0, B YaCTHOCTH, JJS OCBOSHHS Kypca HMH()OpPMATHKH, W OBIJIAICHUE
HaBbIKAaMU JENYKTUBHBIX paccyxaeHuid. I[IpeoOpa3oBaHue CHMBOIBHBIX (OpPM CIOCOOCTBYET
Pa3BUTHIO BOOOPAXEHHS, CIIOCOOHOCTEH K MAaTEMaTHIECKOMY TBOPUYECTBY.

Copepxanue GyHKIIMOHATBHO-TpaUUECKOM TMHUN HALIEJICHO Ha Oy4yeHUE 00ydarouMuUCs
3HAaHUNW 0 (PYHKIMAX KaK BaKHEHIICH MaTEeMaTHYECKOW MOJENU IS OMHUCAHHS U WCCIICTOBAHUS
pa3zHo00pa3HBIX MPOLIECCOB U ABJICHUH B pupoje u oduiectse. M3yueHue matepuana crnocoOCTByeT
pa3BUTHIO y OOYYaIOMIMXCSl YMEHHs HMCIIOJB30BaTh pPa3jIMYHbIC BBIPA3UTEIbHBIE CPEICTBA S3BIKA
MaTEeMaTHUKUd — CJIOBECHBbIC, CHMBOJUYECKHE, TpaduyecKkue, BHOCUT BKIaI B (POpMUPOBaHUE
MPEJCTABICHUN O PO MAaTEMATHKH B PAa3BUTHH IUBHIIN3ALUH U KYJIbTYPHI.

CornacHo ydeOHOMY IUTaHy B 7—9 Kilaccax m3ydaercs y4eOHbIH Kypc «Anredpa», KOTOPBIN
BKJIIOYAET  CIIEAYIOIIME OCHOBHBIC pasfensl  coiepkaHus: «YUmcma ©  BBIYUCICHUS,
«AnreOpanuecKkre BhIpaXeHUs», «YpaBHEHUS U HEPABEHCTBAY, «DyHKIIUN.

Ha uzyuenue yueOHOTrO Kypca «Anredpa» orBoautcs 306 gacos: B 7 kiacce — 102 gaca (3 gaca
B Heneno), B 8 kimacce — 102 vaca (3 gaca B Henento), B 9 kiacce — 102 gaca (3 yaca B HEJIEIO).

COAEP)XAHUME OBYYEHUSA

7 KJIACC

Yuciia 1 BbIYUCICHUA

JlpoOu OOBIKHOBEHHBIE U JIECATUYHBIE, IEPEXO0JT OT OAHON (POPMBI 3arucu Ipodeil K Apyroil.
[loHsATHE pPaLMOHAIBHOTO YHCIA, 3alUCh, CPAaBHEHUE, YINOPSIOYMBAHUE PALMOHAIBHBIX YHUCEIL.
ApudmeTrrueckue 1elCTBUS C pallMOHAIILHBIMY YKciiaMu. Perienne 3aad U3 peajibHOM PaKTHUKU Ha
4acTu, Ha IpoOHu.

CreneHp Cc HaTypaJbHBIM IIOKa3aTeleM: ONpEeJeNeHHe, NMpeoOpa3oBaHUE BBIPAKEHUHM Ha
OCHOBE OIpEeIeNICHHs], 3aUCh 00JbIINX Yncel. [IpoeHTsl, 3anuchk MPOIeHTOB B BUJE APOOH U ApOOH
B BHJIE NTPOLICHTOB. Tpy OCHOBHBIE 3a/1a4M HA IPOLIEHTHI, PEIICHUE 33/1a4 U3 PEAIbHOU NTPAKTHKHU.

[IpumeHeHne MPU3HAKOB AEIUMOCTH, Pa3JIOKEHNE HA MHOKUTENIN HATYPaJIbHBIX YHCEI.

PeanbHble 3aBUCHMOCTH, B TOM YHCIIE IpsIMasi U 0OpaTHasl MPONOPLIMOHAIBHOCTH.

AuaredpanyecKkue BbIPaKEeHHA

[lepemeHHBIE, YHMCIIOBOE 3HAYEHUE BBIPAXKEHHUS C NEPEMEHHOW. JlomycTHMble 3HAYEHUS
nepeMeHHbIX. [IpecTaBieHne 3aBUCMMOCTH MKy BETMUMHAMU B BUi€ GOpMyJibl. Beruncnenus no
¢dopmynam. [IpeoGpazoBanrie OyKBEHHBIX BBIPRXKEHUM, TOXK/IECTBEHHO PaBHbIE BBIPAKEHMU S, IPaBUiIa
npeoOpa3oBaHusl CyMM M NPOM3BEACHUI, MpaBUiIa PACKPBITUS CKOOOK M MPUBEACHUS MOAOOHBIX
CJIAraeMblIX.

CBolicTBa CTENEHU C HATYPAIBHBIM [10KA3aTEIIEM.

Opnownensl u MHorowieHsl. CreneHb MHorousieHa. Clio)keHHE, BbIYMTAHUE, YMHOXKEHHE
MHOTrowiIeHOB. DOpMyJibl COKpAlIEHHOIO YMHOKEHHs: KBAaJApaT CYMMBI M KBajpaT pPa3HOCTH.
dopmyiia pa3HOCTH KBaJapaToB. Pa3inokeHne MHOTOWICHOB HA MHOYKUTEIIH.

YpaBHeHHs U HEPABEHCTBA

VYpaBHeHHE, KOpEeHb ypaBHEHHS, INpaBuia MPeoOpa3OBaHUS ypaBHEHUS, PAaBHOCHIBLHOCTb
YPaBHEHHUH.



JIuHeitHOe ypaBHEHUE C OJIHOM MEPEMEHHOM, YUCIIO KOPHEW JTUHEWHOTO YpaBHEHUSI, PEIICHUE
JUHENHBIX ypaBHeHUH. CocTaBlieHNE ypaBHEHUH 110 YCIIOBUIO 3a/1a4ul. PelieHre TeKCTOBbIX 3a/1a4 ¢
IIOMOUIBIO YPaBHEHUI.

JIuneiiHoe ypaBHEHHE C JByMsl NEpeMEHHBIMH U ero rpaduk. Cucrema ABYX JTHHEHHBIX
YpaBHEHHH C JByMs HEpeMEHHbIMH. PelieHue cuUcTeM ypaBHEHUH CIIOCOOOM IO/ICTaHOBKH.
[Ipumepsl penieHns TEKCTOBBIX 3aa4 C IIOMOIIbIO CUCTEM YPaBHEHUM.

DOYyHKIUA

Koopaunara Touku Ha npssMoi. YuciaoBele IPOMEXKYTKHU. PaccTosiHuEe MexXAy AByMS TOUKaMU
KOOPJMHATHOU MPSIMOMA.

[IpsmoyronpHas cucrtema KoopauHatr, ocu Ox u Oy. Abcuucca ¥ OpAMHATA TOYKM Ha
KoopAMHAaTHOM mockocTH. Ilpumepsl rpadukoB, 3amaHHbIX (Qopmyramu. UreHue rpadukoB
peanbHbIX 3aBUcHMOcTed. [lonsatue ¢pynkuuu. I'padpuk Qynkmun. ColictBa ¢ynkuuii. Jlnneinas
¢Gyukuuys, e rpaduk. I'paduk Gpyrkimu y = [x|. padudeckoe pelieHre JTHHEWHBIX YPaBHEHHN U
CUCTEM JIMHENMHBIX YPaBHEHUM.

8 KJIACC

Yuciia ¥ BbIYUCICHUSA

KBagparueiii kopenb u3 uucna. llonstue 00 wuppauuoHaibHOM uwucie. JlecsTudHbie
NpUOIMKEHNsT UppalMOHAIBHBIX yKcen. CBoiicTBa apu(MeTHUecKuX KBaJApaTHBIX KOPHEH M MX
MpUMEHEHHE K TIPe00pa30BaHHIIO YMCIOBBIX BRIPAKCHUN M BHIYMCICHUSM. [leliCTBUTEbHBIC YNCIIA.

Crenens ¢ nenslM NokasaresieM U e€ coiictsa. CTaHgapTHas 3aluch YHUCIa.

Auaredpanyeckne BbIpaKeHHs

KBanpaTHblil TpEXWIIEH, pa3I0KEHUE KBAPATHOIO TPEXUIEHA HA MHOKUTEIIN.

Anrebpanyeckas ApoOb. OCHOBHOE CBOWMCTBO anreOpamdeckod npobu. Croxkenwue,
BbIUUTAHHUE, YMHOXEHME, JAeJeHHEe anredpanuyeckux podOeill. PannoHanbHble BBIpAKEHHS M HUX
npeoOpa3oBaHue.

YpaBHeHus U HepaBeHCTBa

KBagpatHoe ypaBHeHue, (opmysa KOpHeH KBaapaTHOro ypaBHeHus. Teopema Buera.
Pemenue ypaBHeHHH, CBOJIALIUMXCS K JIMHEHHBIM U KBajgpaTHbIM. [Ipocreiimne apoOHO-
palOHaIbHbIE yPaBHEHUS.

I'padmueckas uHTEpHperanusi YpaBHEHMH C JIBYMsI NEPEMEHHBIMH M CHCTEM JIMHEWHBIX
YPaBHEHUN C ABYMs IEpEMEHHBIMU. [IprMepsl pereHnst CUCTEM HEIMHEWHBIX YPaBHEHUM C JBYMS
MIEPEMEHHBIMH.

Perienue TekCTOBBIX 3aau alreOpandeckuM CrocoOOM.

HUucnoBble HEPaBEHCTBA U UX cBoMcTBAa. HepaBeHCTBO ¢ 0HOM nepeMeHHOM. PaBHOCHIIBHOCTH
HepaBeHCTB. JIMHENHbIE HEpAaBEHCTBA ¢ OJIHON mepeMeHHOW. CHCTeMBl JIMHEHHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOI.

DyHKUMH

[Tonstue ¢ynkuuu. OOMacTh OmpeneNeHuss U MHOXKECTBO 3HaueHUuN (QyHkuuu. CrocoOsbl
3aaHus QyHKITHI.

I'paduk pynkuun. Yrenue cBoiictB pyHkuuu no e€ rpaduky. Ilpumeps! rpadukoB QyHKINIA,
OTpa)KaAIOIUX PeaIbHBIE POLECCHI.

OYHKIMM, OMHCHIBAIOIIME MPSIMYI0 U OOpaTHYIO NPONOPIHOHAIbHBIE 3aBHCUMOCTH, HX
rpapuku. OyHKIMM y = X2, y = x3, y = VX, y=|x|. T'paduueckoe perieHre ypaBHEHHI U CHCTEM
YPaBHEHUM.

9 KJIACC

Yuciia 1 BLIYMCJIECHUA
PanmonaneHble 4HMCIa, WppalMOHANIBHBIC YWCIA, KOHEYHbIE M OECKOHEYHBIC ICCSITHYHBIC
npobu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEIN, IeHCTBUTEIbHBIC YUCIIa KaK OECKOHEUHBIE JIECSITHUHBIC



ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKIYy MHOXKECTBOM JCHCTBUTENBHBIX YHCET U
KOOPJAMHATHOMU IIPSIMOIA.

CpaBHeHHE JEMCTBUTENBHBIX 4YHCEN, apUPMETHYEeCKUe JeHCTBUA C JAEHCTBUTEIbHBIMU
YUCJIAMH.

PazMepbl 00bEKTOB OKPYXKAIOLIEr0 MUPA, AJITUTEIBHOCTb IPOLIECCOB B OKPYXKAIOIIEM MUpE.

[TpubnmxEéHHoe 3HAYCHHWE BEIMYMHBI, TOYHOCTh MpuOIMKeHus. OKpyriIeHue Yuced.
IIpukuaka 1 OLEHKa Pe3yIbTaTOB BEIYACICHUM.

YpaBHeHHs U HEPABEHCTBA

JIuneitHoe ypaBHeHue. PelieHue ypaBHEeHH, CBOIAIINXCSA K JIMHEHHBIM.

KBagparHoe ypaBHeHue. PenieHue ypaBHEHUM, CBOIAIIMXCSA K KBaJApaTHBIM. bukBaaparHoe
ypaBHeHue. [lpumepsl pelieHusi ypaBHEHUW TpPETbel M 4YETBEPTOM CTENEHEH paszioKEHHEM Ha
MHOXUTEIH.

Pemenue npoOHO-paliMOHAIBHBIX YpaBHEHUH. PelieHune TeKCTOBBIX 3afay anredpanyecKum
METO/IOM.

VYpaBHeHHe ¢ JByMsl IE€peMeHHbIMM U ero rpaduk. Pemenue cucreM IBYX JMHEHHBIX
YPAaBHEHUH C ABYMs IIEpEMEHHBIMU. PellleHne cucTeM IByX ypaBHEHUH, OTHO U3 KOTOPBIX JIMHEHHOE,
a Jpyroe — BTOpod cremeHu. ['padumyeckas HMHTEpIpeTanyss CUCTEMbl YpaBHEHUH C JBYMs
IIEPEMEHHBIMHU.

Perienue TekcTOBBIX 3aa4 alreOpandeckuM CriocoOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nuHEHHBIX HEPAaBEHCTB C OJHOW IE€peMEHHOH. PemieHue cucreM JIMHEWHBIX
HEpaBEHCTB C OJHOW mepeMmeHHOW. KBanmparHeie HepaBeHCTBa. ['paduueckas wHTEpHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS IIEPEMEHHBIMH.

DOYyHKIUH

KBagpatuunas ¢yHkuus, e€ rpapux u cBoiictBa. IlapabGosia, KOOpAMHATBI BEpPLIMHBI
napaboIIbl, 0Ch CHMMETPHH MapadoJIbl.

Ipaduxu Gysxmmit: y = kx, y =kx + b, y =k/x, y = x3, y = VX, y = x| u ux cBoiicTa.

YuciioBble MOCIEA0BATEILHOCTH M POIrPECCUH

[ToHsiTE YMCIOBOM MOCIEIOBATENbHOCTH. 3aJaHHe IOCIEeI0BATEIIbHOCTH PEKYPpPEHTHOM
¢bopmyoit u hopMysoi n-ro useHa.

Apudmernueckas u reomerpuueckas nporpeccuu. @opmynsl n-ro uiaeHa apuGMeTudecKon u
FEOMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX 71 YJICHOB.

N300paxenne uaeHOB apU(PMETUYECKOM M TeOMETpPUYECKOM Nporpeccuil TOYKaMH Ha
KOOPJAMHATHOM TUIOCKOCTH. JINHENHBIN U SKCIIOHEHIUAIbHBINA POCT. CII0KHBIE POLICHTHI.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IMTPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThbl OCBOCHHMS IpOrpaMMbl  y4yeOHOro Kypca «AusreOpa»
XapaKTepU3yIOTCs:

1) naTpuoTnYecKoe BOCIIMTAHME:

MPOABJICHUEM HMHTEPECA K ITPOIUIJIOMY U HACTOAIICMY pOCCHﬁCKOﬁ MaTeéMaTuKu, HCHHOCTHBIM
OTHOIIIEHHUEM K JOCTHKEHHSIM POCCUNCKUX MAaTEMATUKOB U POCCUICKOM MaTEMaTHYECKOM IIKOJIBbI, K
MCIIOJIb30BAHUIO ATUX JOCTHKEHHUM B IPYTUX HayKax U MPUKIAJAHBIX chepax;

2) rpaxIaHCKoe U 1yXOBHO-HPABCTBEHHOE BOCIIUTaHHUE:

TOTOBHOCTBIO K BBIIOJHEHHIO OOS3aHHOCTEM TpakJaHWHA M pealu3alld ero Ipas,
MPEJCTaBICHUEM O MATEMAaTHYECKUX OCHOBAX (DYHKLIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYD, SBICHUMH,
MpOLEAYp TPakJaHCKOTO oOuiecTBa (HalpuMep, BbIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO



ATUYECKHUX MPOOJIEeM, CBA3aHHBIX C MPAKTUUECKUM MPUMEHEHUEM JOCTHKEHUN HAayKH, OCO3HAHUEM
BAXKHOCTHU MOPAJIbHO-3THYCCKUX IIPUHIOUIIOB B ACATCIBHOCTH y‘IéHOFO;

3) Tpy10BO€E BOCIIUTAHME:

YCTAaHOBKOM Ha aKTUBHOE YYacTHE B pPEHICHUM NPAKTUYECKUX 3a7ad MaTeMaTUYeCKOu
HAIpPaBJIEHHOCTHU, OCO3HAHHEM Ba)KHOCTHM MAaTEMaTHYEeCKOro OO0pa30BaHUS Ha MPOTSIKEHUH BCei
KU3HU TSI YCIIENTHOW MPOo(ecCHOHANBHON NEATSILHOCTH M PAa3BUTHEM HEOOXOIUMBIX yYMEHUU,
OCO3HAaHHBIM BHIOOPOM M MOCTPOCHUEM MHAMBHIYabHON TPACKTOPUH 00pa30BaHUS U KUIHEHHBIX
IUTAHOB € YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEIH;

4) acTeTHYECKOE BOCIIUTAHME:

CIIOCOOHOCTBIO K OMOIMOHATBHOMY M JICTETHUYECKOMY BOCIPHUSATHIO MaTeMaTHYECKUX
O00BEKTOB, 3a/la4, PEUICHHUM, pacCyKICHUI, YMEHHUIO BUJETh MaTeMaTHUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpUEHTalled B JESATEIIbHOCTH HA COBPEMEHHYIO CUCTEMY HAay4yHBIX MpEACTaBIECHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHsI UEJIOBEKa, MPUPOJAbI U OOIIEeCTBA, MOHUMaHUEM
MaTeMaTHYECKON HAyKH KaK CEephbl YeTIOBEUECKOMN S TSIILHOCTH, 3TAIOB €€ pa3BUTHS U 3HAYUMOCTH
JUIS pa3BUTHS IIUBUIIM3AINH, OBJIJICHUEM SI3bIKOM MaT€MaTUKH M MaTeMaTHUYECKOM KyJIbTypol Kak
CpCACTBOM IIO3HAHUA MHpPQA, OBJIAJCHHEM HpOCTGfIHIPIMH HaBbIKaMH HCCHGI[OB&TGHBCKOﬁ
NesITeNIbHOCTH;

6) duzunueckoe BocnuTanue, popMupoBaHue KYyJIbTYPbI 310POBbS M SMOIMOHAJIBHOIO
0J1aronoTyyus:

TOTOBHOCTBIO IMPUMCHATH MATCMATUUCCKHUE 3HAHUA B MHTCPCCAX CBOCIO 340POBbs, BCACHUA
3I0pOBOT0 00pasa XH3HH (30pOBOE NMUTaHHE, cOATAHCUPOBAHHBIA PEXHUM 3aHITHUH M OTAbIXA,
perynsipHasi (u3nyeckas aKTHBHOCTH), C(HOPMHUPOBAHHOCTBIO HaBBIKA PeQIEKCUH, TMPU3HAHHEM
CBOETO IpaBa Ha OMIMOKY M TaKOTo e MpaBa APYroro 4eioBeKa;

7) 3K0JI0TMYEeCKOe BOCTIUTAHME:

OpHeHTaHHGﬁ Ha NPUMCHCHHUEC MAaTCMAaTUUYCCKUX 3HAaHUHU AJi1 pCUICHUA 3aJad B oOJactu
COXPAHHOCTH OKpYXKAIOIlled Cpeapl, MUIAHUPOBAHUSA TMOCTYNKOB M OLEHKHM HX BO3MOYKHBIX
MOCJIEICTBUIM JIJII OKPY’KAIOIIEeH Cpeibl, OCO3HAaHUEM TJIOOATBHOTO XapakTepa HJKOJOTHUYECKHX
mpo0sieM U myTeil UX pelieHus;

8) ajanTauus K M3BMEHAIIUMCS YCJIOBUSIM COLMATbHOW M NPUPOAHOM cpeabl:

TOTOBHOCTBIO K JEHCTBUSM B YCIOBUSAX HEONPENENEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH 4YCPE3 MPAKTHYCCKYIO ACATCIBHOCTb, B TOM YHCJIC YMCHHUC YUUTBHCA Yy APYTrux
Toel, mpuoOpeTaTh B COBMECTHOM JESTEIILHOCTH HOBBIC 3HAHUSI, HABBIKU M KOMITIETEHIINH U3 OTIbITa
APYTrHuX;

HE0OXOIMMOCThIO B (JOPMHUPOBAHUU HOBBIX 3HAHWM, B TOM uHcie (HOpPMYIUpPOBATh HIEH,
IIOHATHUSA, THIIOTE3BI 00 oOBeKTax u SABJICHUAX, B TOM 4YHUCIIC PAaHCC HCHU3BCCTHBLIX, OCO3HABATH
neUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MIIAHUPOBATH CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIlMIO, BOCIIPUHUMATH CTPECCOBYIO CHUTYAIHIO
KaK BBI30B, TPEOYIOUMI KOHTPMEp, KOPPEKTHUPOBATh MPHHUMAEMbIe pEIICHHUS U JeUCTBUS,
(hopMyTUpOBaTh M OLICHUBATH PUCKHU U TIOCIEACTBHUA, (HOPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATBI

ITo3naBaTenbHBIC YHHBeEPCAJbHbIC YUeOHbIC NelCTBHUS

ba3oBble JJjornueckue AeMcTBUs:

L] BBIABIIITH U XapaKTepI/I3OBaTL CymeCTBeHHBIe HpI/IBHaKI/I MAaTEMATUYCCKHUX O6T)eKTOB,
MOHATUM, OTHOLIEHUH MEXAy MOHATUAMHU, (OPMYJIUPOBATH OMNPENECIICHUS MOHSITHH,
yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKAIIUU, OCHOBAHUS A 0000IIEeHUS U
CpaBHEHMUS, KPUTEPHUH IIPOBOANMOI0 aHaIN3a,



BOCHPUHUMAThH, (OPMYIHUPOBATh U MPEOOPa30BBIBATH CYXKICHHS: YTBEPAUTEIbHBIE U
OoTpHULaTeNIbHbIE, AMHUYHBIC, YACTHBIE U OOIIIHE, YCIOBHBIE;

BBISIBJIAITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOPEYHs B (haKTax,
TAHHBIX, HAONIOJCHUAX U YTBEPKICHUSAX, Mpeajaratb KpPUTEPHUH JUISl BBISBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIi;

JieaTh BBIBOABI C HUCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTHUBHBIX M WHIYKTUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

pa3buparh 10Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEP)KICHUI (MpsSMbIe U OT MPOTUBHOTIO),
MIPOBOAUTH CaMOCTOSITEIbHO HECJIOXKHBIE JI0Ka3aTeIbCTBA MaTEeMaTHUeCKUX (aKToB,
BBICTpAaWBaTh ApPTryMEHTAIMIO, MPUBOJHUTH MPUMEPHI U KOHTPIPHUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYKICHUS;

BBIOMpPATh crioco0 penieHus yaeOHoM 3a/1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELICHHUS,
BbIOMpaTh HanboJiee MOIXOIAIINN ¢ Y4ETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaTelbCcKue AeliCTBUS:

WCIIO0JIb30BATh BOMPOCKHI KaK UCCIIEIOBATEIbCKII HHCTPYMEHT MO3HAHUS, (POPMYITHPOBATH
BOTIPOCHI, (PUKCHPYIOLIUE TPOTHBOPEYHE, MPOOJIEMY, CaMOCTOSATEIBHO YCTaHABIIMBAThH
HMCKOMOE U JaHHOE, (OPMHUPOBATH THIIOTE3Y, apTyMEHTUPOBATH CBOIO MO3UIUIO, MHCHHCE,
MPOBOJIUTh IO CAMOCTOSITEILHO COCTABICHHOMY IUIAHY HECJIOXKHBIH JKCIICPUMEHT,
HEeOOJIBIIIOE MCCIICIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHYECKOro O0bEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKYy COOO0i;

CaMOCTOSITEIILHO (POPMYITHPOBATH OOOOIIEHHS U BBIBOJIBI 110 PE3yJIbTaTaM MPOBEIAEHHOTO
HaAOJIIOICHUS, WCCJICIOBAHUS, OLICGHUBATh JIOCTOBEPHOCTh IIOJYYCHHBIX pE3yJbTAaTOB,
BBIBOZOB 1 0000IEHNI;

MIPOTHO3UPOBATh BO3MOXHOE Pa3BUTHE MPOIIECCA, a TAKKE BBIJIBUTATh MPEIIOIOKECHUS O
€ro Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmanmueii:

BBISIBJIATh HEJOCTATOYHOCTh M M30BITOYHOCTh MH(POPMALIMHU, JTaHHBIX, HEOOXOJUMBIX IJIS
peLieHus 3a1a4u;

BbIOMpATh, AHAIU3UPOBATh, CHUCTEMATH3UPOBATh W HHTEPIPETHUPOBATH HHPOPMAIUIO
Pa3IMYHbIX BUJOB U (POPM MpEICTaBICHHUS;

BbIOMpaTh (opMy MHpeAcTaBiIeHUs WHGPOpPMAMU U WUIIOCTPUPOBATH PELIaeMble 3ajauu
CXEeMaMH, AMarpaMMaMiy, HTHOU rpaduKoi U UX KOMOWHALIUAMU;

OLIEHUBATh HAAEKHOCTh HMH(OPMAIMU MO KPUTEPHUSIM, NPEIJIOKEHHBIM YUHUTEJIEM WU
c(OpPMYIHPOBAHHBIM CAMOCTOSITEIBHO.

KOMMyHI’IKaTI/IBHbIe YHUBEPCAJIbHBIC y‘leﬁl—lble JelcTBHUA:

BOCIIPUHUMATh M (POPMYNIHUPOBaATh CYXIEHHS B COOTBETCTBHU C YCJIOBHSIMHU U IIEISIMHU
OOILEeHHS, ICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOYKY 3PEHHSI B YCTHBIX U MUCHMEHHBIX
TCKCTaxX, AaBaTb IMOACHCHHA IO XOAY PCIICHHA 3aJadd, KOMMCHTHUPOBATH HOJ'Iy‘ICHHI:Iﬁ
pe3yJbTar;

B X0/ OOCYXIEHHs 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOH TeMBI, IPOOIEMBI,
pemaeMofz'I 3ala4i, BBICKA3bIBATh HWIACH, HALCIICHHBIC HAa ITOMCK PCIICHHA, COIMMOCTAaBJIATH
CBOM CY)XJCHHUS C CYXICHHUSIMHU JIPYrHX YYaCTHUKOB JHMAIOTa, OOHAPYKUBATh pa3linuue u
CXOJCTBO TIO3UIIMH, B KOPPEKTHOH Qopme (opMyaHpoBaTh pa3HOIIACHS, CBOH
BO3paKEHMUS,

MNpEACTABIATE PE3YIIbTAThl PCIICHHUA 3adadyd, SKCICPUMCHTA, HUCCICAOBaHUA, ITPOCKTA,
CaMOCTOSITENIbHO BbIOMpaTh (OpMaT BBICTYIUICHUS € Y4€TOM 3ajad MpPE3eHTAluu U
0cOoOEHHOCTeH ayJUTOpUH;

MMOHUMAaTh U HUCIIOJIb30BaTh NMPEUMYIIECTBA KOMaHAHON M MHAWBHUIYaJbHON paboThl Mpu
pPEeIICHUA y’—Ie6HBIX MaTEMATHYCCKUX 3a/1a4,



® [PUHUMATH IIeTTb COBMECTHOW IESATEIBLHOCTH, TUIAHMPOBATH OPraHW3aIlMId COBMECTHOMN
paboThI, pacrpenessaTh BUABI pa0dOT, JOrOBapUBaThHCs, 00CY)KIaTh MPOIECC U Pe3yiIbTaT
paboTbl, 000011aTh MHEHHUSI HECKOJIBKHX JIIOJIEH;
® y4JacTBOBAaThb B IPYNIOBBIX GopMax paboThl (0OCYKIeHUsI, 0OOMEH MHEHUSIMH, MO3TOBBIC
IITYPMBI U JPYTHUE), BHIOJIHATH CBOIO YacTh PabOThI M KOOPIUHUPOBATH CBOU JICHCTBUS C
JIPYTUMH 4I€HAMH KOMaH/bI, OIICHWBATh KA4e€CTBO CBOETO BKJIA/Ja B OOMIMKA MPOAYKT I10
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.
PeryasiTuBHbIe yHHBepcaabHble yueOHbIe AeiicTBUSA
Camoopranuszaums:
®  CaMOCTOSITENILHO COCTABIIATH IJIaH, AITOPUTM pPEIICHU 3a4a4u (MJIH €ro 4acTh), BRIOMPATh
CIoco0 pemeHuss ¢ y4€TOM HUMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTHUPOBATh BAPHAHTHI PEUICHUH ¢ y4ETOM HOBOU MH(MOPMAIIHH.
CaMOKOHTPOJIb, SMOLMOHATbHbII HHTEJIEKT:
® BJaJIeTh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIS Mpolecca M pe3yibTara pelICHUs
MaTeMaTHYECKOM 3a/1a4u;
® TpPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH NpPH PEUICHWW 33/1a4H, BHOCHUTH
KOPPEKTHBBI B JESATEIBLHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, HAWJEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;
® OIICHWBATh COOTBETCTBHE pPE3yNbTaTa JACATEIHHOCTU ITOCTABICHHOW IIETM U YCJIOBHUSIM,
OOBSICHATh IPUYHMHBI JIOCTUKCHUSI WIM HEJAOCTHXKCHHS 1IEJIH, HAXOAUTh ONIMOKY, TaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJBbTATHBI

K xoniy o0Oyuenus B 7 kiacce 00y4aromuiics MOIyIUT CIEAYIOLUE IPEIMETHBIE PE3YJIbTAThI:

Yuciia 1 BbIYHCICHUSA

BobinonHATe, couyeTas YCTHbIE W IHUCbMEHHBIE MNPUEMBI, apudmeTnyeckue AEHCTBUS C
palOHaIbHBIMU YU CIIAMHU.

HaxoauTh 3Ha4eHUsI YUCIOBBIX BHIPAKEHUH, MPUMEHATH Pa3HOOOpa3HbIE CIIOCOOBI U MPUEMBI
BBIUUCIICHUS 3HAUCHUH APOOHBIX BBIPAXKEHUH, COIEPKAIINX OOBIKHOBEHHBIE U IECSITUYHBIE IPOOH.

[lepexoauTh OT OHON (POPMBI 3aITUCH YUCEIT K IpYTroi (MpeoOpa3oBbIBaTh AECATUYHYIO ApOOb
B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO JECATHYHYIO
po0Bb).

CpaBHUBaTh U YNOPSAJ0YNBATH PALIMOHAJIBHBIE YUCIIA.

OxpyrysTh unca.

BbINONHATE NPUKUAKY W OLIEHKY pe3yJbTaTa BBIYMCICHUN, OLIEHKY 3HAYEHHH YHCIOBBIX
BBIPAXEHUH. BBINIOIHATE AEWCTBUSI CO CTENIEHSIMHU C HATYPAJIbHBIMU [TOKA3aTEISIMHU.

[IpuMeHsTh NIpU3HAKK JEIMMOCTH, Pa3I0kKEeHHE Ha MHOKUTENIN HaTypaIbHBIX YHCEIL.

Pemarp mNpakTUKO-OPUEHTUPOBAHHBIE 3a/adyM, CBSA3aHHBIE C OTHOIIEHWEM BEJINYMH,
MIPOMOPLMOHAILHOCTBIO BEJIMYMH, MIPOLIEHTAMHU, UHTEPIPETUPOBATh PE3yIbTaThl PELICHUS 3a7au C
y4€TOM OrpaHHUYEHHH, CBI3aHHBIX CO CBOMCTBAMH pacCMaTpUBAaEMbIX OOBEKTOB.

AJiredpanyeckue BbIPaKeHUs

Hcnonp3oBare anreOpandyeckyl0 TEPMHHOJIOTHIO U CHUMBOJIMKY, IPUMEHATh €€ B Ipoliecce
OCBOEHUS y4eOHOT0 MaTepuaia.

HaxonuTh 3HaueHust OyKBEHHBIX BBIPAKEHUH MPU 3aJJaHHBIX 3HAUEHUSX EPEMEHHBIX.

BoinonHATe npeoOpa3zoBaHUs 1IEJIOT0 BBIPAKEHUS B MHOTOYJIEH MPUBEICHHEM I0J00HBIX
CJIaraeMbIX, PaCKphITHEM CKOOOK.

BbInonHATE yMHOXKEHHE OJTHOYJIEHA Ha MHOTOYJIEH U MHOTOYJIeHa Ha MHOTOUWIEH, TPUMEHSTh
(dbopMyIIbI KBaipaTa CyMMBI U KBajjpaTa pa3HOCTH.



OcymiecTBIATh pa3aoKeHUE MHOTOWICHOB HA MHOXHUTEIN C TIOMOIIIbIO BBIHECEHUS 32 CKOOKHU
00I1Ier0 MHOKHTEIIS, TPYIITUPOBKHU CIIaraeMbIX, IPUMEHEHHS (HOpMYIT COKPAIEHHOTO YMHOKEHHUSI.

[IpumensTh MpeoOpa3oBaHusl MHOTOWICHOB JUISl PELICHHs Pa3IMYHBIX 3a/1a4 U3 MaTeMaTUKH,
CMEXHBIX IIPEAMETOB, U3 PEaIbHON IIPAKTUKH.

Hcnonb30BaTh CBOMCTBAa CTENEHEW € HATypaJbHBIMU MOKa3aTeIsIMHU JUIsl MPeoOpa3oBaHUs
BBIPAKCHUM.

YpaBHeHHsI M HEPABEHCTBA

Pemate sMHEHHbIE ypaBHEHHS C OJHOM NEPEMEHHOW, NMPUMEHSS IpPaBHIIA IEpexofa OT
HCXOJIHOTO YPAaBHEHUS K pAaBHOCUIIBHOMY eMy. lIpoBepATh, SABISETCS JIM YUCIO KOPHEM YPaBHEHUSI.

[TpumensITh rpaduueckre METOBI IPU PEIICHUH JTUHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonOupath mpuMepsl Map 4Kces, SBISIOMUXCS PElIeHHEeM JIMHEHHOTO ypaBHEHUS C JBYMS
[IEPEMEHHBIMU.

Ctpouth B KOOPAMHATHOM MIOCKOCTH rpadyK JIMHEHHOTO YPaBHEHHUS C IBYMS IIEPEMEHHBIMH,
10JIb3YACh I'pauKOM, IPUBOJAUTH IPUMEPHI PELICHUS YPABHEHHUS.

Pemlate cuctempl ABYX JHMHEMHBIX YPABHEHUN C JBYMSl MEPEMEHHBIMH, B TOM YHCIIE
rpaduyecku.

CocTaBisATh U pelaTh JIMHEHHOE YpaBHEHUE UIIM CUCTEMY JIMHEHHBIX YPABHEHUN IO YCIIOBUIO
3a/1a4d, UHTEPIPETUPOBATL B COOTBETCTBUU C KOHTEKCTOM 3a/1a4y ITOJIy4EHHBIN pe3yibTarT.

DOyHKIUH

N300paxkaTh Ha KOOPAWHATHOM MPSIMON TOYKH, COOTBETCTBYIOIINE 3a/IaHHBIM KOOpPIUHATAM,
Jy4YH, OTPE3KU, HHTEPBaJIbl, 3AMTUCHIBATH YHCIOBBIE TPOMEKYTKH Ha AITreOpandeckoM s3bIKE.

OTmeyaTh B KOOPAMHATHON TUIOCKOCTH TOYKH I10 33JaHHBIM KOOPIUHATAM, CTPOUTH TpauKH
nuHeHbIX QyHkuuid. CtpouTs rpaduk GyHKIUU y = [X|.

OnwuceIBaTh ¢ MOMOIIBIO ()YHKIMK M3BECTHBIE 3aBUCUMOCTH MEX]y BEJIMYMHAMU: CKOPOCTD,
BpEMS, paCCTOSIHUE, 1IeHa, KOJIHMYECTBO, CTOMMOCTh, IIPOU3BOAUTEIBLHOCTD, BpeMs, 00BEM paboTHI.

HaxoauTs 3HaueHne QyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate Tpaduueckuii crmoco® TpeacTaBlieHUs W aHalW3a WH(OpMaIMU, HU3BIEKATh WU
UHTEPIPETHPOBATH HHPOPMAIIHIO U3 TPaPUKOB peabHBIX MPOIIECCOB U 3aBUCUMOCTEH.

K xonity oOyuenus B 8 kiacce o0yJaronIuiics MoayquT CISAYIOMNE MPEeIMETHBIE PE3YJIbTAThI:

Yucsia ¥ BbIYUCICHUSA

Hcnons30BaTh HadalbHBIE IPEACTABICHUS O MHOXKECTBE JEHCTBUTENBHBIX YHMCEN IS
CpPaBHEHHUS, OKPYIJICHHS W BBIYHMCICHHUH, H300pakaTh [EHCTBUTENbHBIE YHCIA TOYKAMH Ha
KOOPIMHATHOMN IIPSIMOIA.

[TpuMeHsTh MOHATHE apU(METHIECKOTO KBaJAPATHOTO KOPHS, HAXOIUTh KBaJpaTHBIE KOPHHU,
UCIONIB3YSl TNpU HEOOXOJUMOCTH KalbKYyJSTOp, BBIIOJHATH MPeoOpa3oBaHUsl BbIPAXKECHUIH,
coJiepKallnX KBaJpaTHbIE KOPHU, UCHOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonb30Bath 3anucu OOJBUIMX U MaJIbIX YMCEIT C TOMOIIBIO IECATUYHBIX APOOeH U cTereHel
gyucna 10.

Auaredpanyeckue BbIpaKeHHUs

[IpuMeHsITh TOHSATHE CTEMEeHW C IEeNbIM I0Ka3aTeleM, BBINOJHITh MPeoO0pa3oBaHUS
BBIPAKEHM, COAEPIKAIUX CTEIEHU C IIEJIBIM ITOKa3aTeJIEM.

BEBIIOMHATE TOXKAECTBEHHBIE MPE0OPa30BaHUs PAIIHOHATIBHBIX BBIPAXKEHUN HA OCHOBE MPaBUIT
NeMCTBUI HaJl MHOTOWIEHaMHU U alireOpandyeckuMH IpOoOsiMHU.

PacknanpiBaTh KBagpaTHBIA TPEXUIEH HA MHOKUTEIH.

[IpumensTh peoOpazoBaHusl BBIPAKEHUHN JUIsI PELICHUS Pa3IMuYHBIX 3a/1a4 U3 MaTeMaTuKH,
CMEXHBIX MTPEAMETOB, U3 PEaTbHON MPAKTUKHU.

YpaBHeHHsI M HEPABEHCTBA

Pemate nuHeiHbIe, KBaIpaTHbIE YPABHEHUS U PALIMOHAIIbHBIE YPABHEHUSI, CBOASIINECS K HUM,
CUCTEMBI JIByX YPaBHEHHH C ABYMs [IEPEMEHHBIMHU.



[IpoBoauTh mpocTeHile HUCCIEAOBAaHUS YPAaBHEHUM M CUCTEM YpPaBHEHUH, B TOM YHCIE C
NpUMEHEHHEM TIpadUuecKuX MpeACTaBIeHUH (YCTaHABIMBATh, UMEET JIM YPAaBHEHUE WM CHUCTEMa
YPaBHEHHH pELIeHUs], €CIIM UMEET, TO CKOJIBKO, U IIpoyee).

[lepexoauThb OT cIOBECHOM (POPMYITMPOBKH 3a]1au K e€ anreOpanyeckoil MOAEIH ¢ TIOMOIIBIO
COCTABJICHUs] YpPAaBHEHMsI WJIM CHCTEMbl YpPAaBHEHUH, HHTEPIPETHUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥ MOJIY4YE€HHBIN pe3ynbTar.

[IpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB Ul CPABHEHUS, OLIEHKHU, pellaTh JIMHEHHbIE
HEPaBEHCTBA C OHOH MEPEeMEHHON U X CUCTEMBI, JaBaTh rpaMuecKyro WIUTIOCTPALUIO0 MHOXKECTBA
pelleHN HepaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKUMH

[ToHnMaTh M MCIIOJIB30BaTh (PYHKIMOHAIbHbIE MOHATUSA U S3bIK (TEPMHUHBI, CUMBOJIMYECKHE
0003HaYeHH), ONPEACNATh 3HaYCHHE (YHKIMU IO 3HAYCHUIO apryMEHTa, ONpPEIeIsiTh CBOWCTBA
¢dbyakuum 1o e€ rpaduky.

Ctpouts rpaduky IeMEHTapHBIX (QYHKIUH BHIA:

y=k/x,y=x2,y=x3,y=[x|, y= VX, OIHCHIBATH CBOMCTBA YHCIOBOM dbyHkuu no e€ rpaduky.

K xoHuy o0yuenus B 9 kiacce 00ydaromuiics MOIyIUT CAEAYIOLIUE IPEIMETHBIE PE3YJIbTAThI:

Yuciia ¥ BbIYUCICHUSA

CpaBHUBaTh U YIOPSAJOYMBATh PALIMOHAJIbHBIE U HPPALMOHAIIbHBIE YHCIIA.

Beimonuate apudpmernyeckue ACHCTBUS C PALMOHAIBHBIMM YMCIAMHU, COY€Tas YCTHBIE U
[IMCbMEHHBIE TPUEMBI, BBIIIOJIHATH BHIUUCICHUS C HPPALMOHAILHBIMU YUCIIAMHU.

HaxonuTe 3HaueHus cTeneHeil ¢ LeabIMU NOKa3aTelsIMU U KOpPHEH, BBIYMCISATH 3HAUYEHUS
YHCJIOBBIX BBIPAXKEHUH.

OKpyrasTh AEHCTBUTEIbHbBIC YNCIIA, BBINOIHATh IPUKUIKY Pe3yJIbTaTa BHIYUCICHUHN, OLIEHKY
YHCJIOBBIX BBIPAXKEHUH.

YpaBHeHNsI 1 HEPABEHCTBA

Pemarp nuHelHbIE U KBaJpaTHbIE YPABHEHUSI, ypaBHEHUS, CBOJSAIINECS K HUM, [IPOCTEHIINE
IpOOHO-paLlOHAJIbHBIE YPABHEHHUS.

Pemarp cucreMpl OByX JIMHEWHBIX ypaBHEHUH C JBYMs IEPEMEHHBIMH U CHCTEMBI JBYX
YpaBHEHUM, B KOTOPBIX OJJHO YPAaBHEHUE HE SIBJIAETCS JTUHEHHBIM.

Pemiate TeKCTOBBIE 3a/1a4M aIredpanyecKuM CIocoOOM € MOMOILBIO COCTABICHUS YPaBHEHHUS
WM CUCTEMBI IBYX YPAaBHEHUH C IBYMS IEPEMEHHBIMH.

IIpoBOANTH MPOCTEHIINE MCCIENOBAHUS YPAaBHEHUN M CUCTEM YPAaBHEHMM, B TOM YHUCIE C
MIPUMEHEHUEM TpapUuecKUX MpeCTaBlIeHU (yCTaHABINBATh, UMEET JIU ypaBHEHUE WM CHCTEMa
ypaBHEHUH PELIeHHUs, €CIIH UMEET, TO CKOJIBbKO, U IpoYee).

Pemarp JsMHeliHble HepaBEHCTBA, KBaJApaTHbIE HEPABEHCTBA, H300pa)xaTh peELICHHE
HEPABEHCTB Ha YHCJIOBOW MPSIMOM, 3allMCBHIBATH PEIIEHUE C IIOMOIIBIO CHMBOJIOB.

Pemarb cuctembl JTUHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIINE KBAJpPaTHOE
HEpaBEHCTBO, M300pa)kaTh pEIICHHWE CHUCTEMbl HEPABEHCTB HA YMCJIOBOH NpPSMOM, 3amuChIBaTh
pelIeHre C TOMOIIbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NP PELIEHUH Pa3IMYHBIX 3a]ad.

DOYyHKIUHT

Pacnio3HaBath (pyHKIIMHM M3yuyeHHBIX BHUJOB. IIOKa3bIBaTh CXEMaTHUECKH PacIlOJIOKEHHE Ha
KOOPJIMHATHOM IIIOCKOCTU TpaduKoB GyHKIUM BUaa: y = kx, y=kx + b, y=k/x, y=ax2 + bx +c, y
= x3, y =X, y = |x|, B 3aBHCHMOCTH OT 3HaYeHHI1 KO>(DHUIINEHTOB, ONUCHIBATE CBOMCTBA DYHKIIHIL,

Crpouth M u300paxkaTb CXEMAaTUYECKHU TpapUKd KBagpaTU4YHBIX (YHKUIUH, OMHCHIBATH
CBOMCTBA KBaJIPaTUYHBIX (DYHKIMHA MO UX IpaduKam.

Pacnio3naBath kBajpaTHuHy0 QYHKIUIO 10 (opMysie, IPUBOIUTH MPUMEPHl KBaJIpaTHUHBIX
(byHKUIMN U3 pealbHOM KHU3HH, PU3UKU, TEOMETPUH.

YucnoBblie Noc/ae10BaTEILHOCTH U NPOrpeccun



PacnioznaBate apudMeTHUECKyI0 UM T€OMETPUYECKYIO MPOrPEeCcCHU IpPHU pasHbIX crocodax

3aJaHusl.

BbINONHATE BBIYMCIEHUS C HCHOJb30BaHHMEM (OPMYJ N-ro 4ieHa apupMeTHdecKkoil u
TF€OMETPUYECKON ITPOrPECCUM, CYMMBI IIEPBBIX N YICHOB.

N300pakaTh 4IeHbl IOCIEI0BATEIBHOCTH TOUKAMU Ha KOOPIAMHATHOM IIJIOCKOCTH.

Pemate 3agaun, CBsi3aHHBIC C YMCIOBBIMU IOCIEAOBATEIBHOCTAMH, B TOM YHCIIE 3a7a4d U3
peanbHOM JKU3HHU (C UCTIOIB30BAHUEM KAJBKYIATOPA, IUPPOBBIX TEXHOJIOTHIA).

TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
Ne HanmenoBanun KoauvecTBo 4acoB DJIeKTPOHHbBIE
7 e pa3iesioB (undposbie)
2/ Tem Bceer KOHTpﬁOJIbH Hpalc;nqem 06DAOBATENBHEIE
mporpaMMeI 0 ble padoThl ue padoThl pecypes
Egiﬁi;l{m bu6mmoreka [IOK
1 ) 29 1 https://m.edsoo.ru/7f415
Pammmonanbubie 90
qyucia -
Koopaunats! u bu6mmoreka [JOK
2 rpadukH. 16 1 https://m.edsoo.ru/7f415
OyHKIUU b90
bubmuoreka [JOK
3 Aurebpamueck | g0 I hitps://m.edsoo.ru/7f415
1€ BBIPOKCHHS 90
VpaBHEHIS 1 bubmuoreka [JOK
4 P 15 1 https://m.edsoo.ru/7f415
HEpaBEHCTBA 90
ToBTODeHIE 1 bu6mmoreka [IOK
5 p 6 1 https://m.edsoo.ru/7f415
00o00mIeHe
b90
OBIIEE
KOJIMYECTBO
YACOBIIO 102 > 0
ITPOI'PAMME
8 KJIACC
Ne HaumenoBanu KoumnuecTBo 4yacos DJIeKTPOHHbIE
;e pa3aeyioB (mudpossbie)
E/ Tem Beer KOHTpﬁOJI]:H Hpalc;nqeclc 0GpazoBaTeNbHbIE
IporpamMMm 0 bie padoThI He padoTbl pecype
ES;E?;HHH bu6mmoreka [IOK
1 ’ 15 https://m.edsoo.ru/7f417
KBanpathbie Af%
KOpHH -




Yucna u

BBIYHMCIICHHS. bu6mmoreka [JOK
2 CreneHs ¢ 7 https://m.edsoo.ru/7f417
LEJIBIM af8
IIOKa3aTelIeM
Q:Lifp;nlj:}?;l; bu6mmoreka [JOK
3 DKCHIL. 5 https://m.edsoo.ru/7f417
KBanpatubiii Af3
TPEXWIEH -
ﬁ‘gl};i?p;g:g;i bubmuoreka [JOK
4 P 15 https://m.edsoo.ru/7f417
Anrebpanyeck
af8
ast ApoOb
Vpasiieri 1 uGmioTexa LIOK
5 p ‘ 15 https://m.edsoo.ru/7f417
KBanpatnbie af3
YpaBHCHHUS e
zep a;;e;ﬁi;d bubmuoreka [JOK
6 p ' 13 https://m.edsoo.ru/7f417
CucreMsl
o af8
ypaBHEHUH
YpaBHeHus u bubnnoreka [JOK
7 HEpaBEHCTBA. 12 https://m.edsoo.ru/7f417
HepaBenctpa af8
OYHKIMHU. bubmmorexa [IOK
8 OCHOBHEBIE 5 https://m.edsoo.ru/7f417
MOHSATHS af8
OYHKIMH. bubnnorexa [JOK
9 Yucnosbie 9 https://m.edsoo.ru/7f417
GbyHKIIIU af8
ToBTobeHIE 1 bu6mmoreka [IOK
10 p 6 https://m.edsoo.ru/7f417
00001enne
af8
OBIIEE
KOJIMYECTBO 102
YACOB I1O

ITPOTPAMME




9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne  HaummeHoBaHme
n/ a3/1eJI0B U TeM B K 1 (1 ppoBIe)
. fl Ollr - cer 0HTp60.JII>H pawﬁrnqecx 06pazoBaTebHbIe
porp 0 bI¢ pa0d0ThI He padoThl pecypeb
Yucna u
- bubmuorexka [JOK
1 TleitcTuTe ' 6 https://m.edsoo.ru/7f41
JIbHBIC 9408
qucia -
bu6mmoreka [JOK
2 DOyHKIUH 22 1 https://m.edsoo.ru/7f41
9d08
YpaBHeHus u
HEpaBEHCTBA. bubmuorexka [JOK
3 YpaBHeHuUs C 15 1 https://m.edsoo.ru/7f41
OJTHOH 9d08
MIEPEMEHHOMN
YpaBHenus u bubnuorexa [JOK
4 HEpPaBEHCTBA. 12 1 https://m.edsoo.ru/7f41
HepasencrBa 9d08
Elffa:;el:iz; bubmuoreka [JOK
5 p ’ 17 1 https://m.edsoo.ru/7f41
Cucrembl
. 9d08
ypaBHEHUU
Yucnosbie bubmuoreka [JOK
MOCJIEI0BATEILHO 15 https://m.edsoo.ru/7f41
CTH 9d08
Hosropere, BuGmiorera LIOK
» ’ 15 https://m.edsoo.ru/7f41
cucTeMaTu3alus
. 9d08
3HAHUH
OBIIEE
KOJIMYECTBO 102
YACOB IIO
I[TPOTPAMME

PABOYAS ITIPOTPAMMA YUYEGHOI'O KYPCA
«'EOMETPUSI» B 7-9 KJIACCAX

MNOACHUTEJIBHASA 3ATINCKA



I'eomeTpus Kak OIMH U3 OCHOBHBIX Pa3/IeiIOB IIKOJIbHON MaTEMAaTUKH, UMEIOILAN CBOEH LIEIbIO
obecrneynThs U3ydyeHHe CBOWCTB M pa3MepoB (UIYyp, UX OTHOLIEHHWH M B3aUMHOE paclOJIOKEHUE,
ONMPAETCS] HA JIOTUYECKYIO, JOKA3aTENbHYIO JIMHUIO. [[eHHOCTh M3yueHUsi T€OMETPUU HAa YpOBHE
OCHOBHOT0 00I1ero 0o0pa3oBaHUs 3aKJIIOYAEeTCs B TOM, YTO OOYyYaroIIMHCS Y4YUTCA INPOBOAUTH
JIOKa3aTEJIbHBIE PACCYXACHUS, CTPOUTHh JIOTUYECKHE YMO3aKIIOYEHHUs, JO0Ka3blBATh HCTUHHbBIE
YTBEPKACHUS U CTPOUTH KOHTPIIPUMEPSHI K JIOKHBIM, IIPOBOJAUTH PACCYXKACHUSA «OT IIPOTUBHOTOY,
OTJIMYaTh CBOMCTBA OT MPU3HAKOB, (POPMYyITHpPOBATH OOpPATHBIEC YTBEPKIACHHUS.

Bropoii nenpro M3y4eHHs TeOMETPUM SBIIAECTCS HCIOJIB30BAHHME €€ KaK MHCTPYMEHTa IIpH
pELIEHNN KaK MaTeéMaTU4YeCKUX, TaK U MPAKTUYECKUX 3aj]ay, BCTPEUAIOUIUXCS B PEAIIbHON JKU3HMU.
OOyuaronuiics JOJKEH HAydyUTbCs ONPEAETIUTh TIE€OMETPUYECKYI0 (QUIypy, ONUCaTh CIOBaMHU
TAHHBIA 4epT&X WM PUCYHOK, HANTH IJIOUIA/b 3€MEIBHOTO y4acTKa, pacCUYUTaTh HEOOXOAUMYIO
JUIMHY ONTOBOJIOKOHHOIO Kabenst win TpeOyeMble pa3Mepbl rapaxka Juis aBTOMOOWIA. DTOMY
COOTBETCTBYET BTOpAas, BBIUMCIMUTEIbHAS JIMHUSA B M3ydyeHuUM reomerpuu. Ilpu pemenun 3agau
IIPAKTUYECKOIO XapakTepa OOYyYaroIMHCS YYUTCS CTPOMTh MAaTeMaTHUECKHUE MOJEIM pPealbHbIX
KU3HEHHBIX CHUTYyallMil, NPOBOJUTH BBIYUCIEHHUS U OLIEHHWBATh aJ€KBaTHOCTb I1OJIyYEHHOI'O
pesyJibTara.

Kpaiine BakHO NOJUEPKHMBATH CBA3M TE€OMETPUM C JPYTMMU Y4E€OHBIMHU IpEeIMETaMH,
MOTHBHPOBATh UCIIOJIB30BaTh ONPEEIEHUSI FEOMETPUUECKUX GUTYp U MOHATUH, JEMOHCTPUPOBATH
IIPUMEHEHUE MTOJIyYEHHBIX YMEHUN B (PU3UKE U TEXHUKE. DTH CBSI3U Haubosee spKo BUJIHBI B TEMAxX
«Bexrtops», «Tpuronomerpuueckue COOTHOLIEHU», «Meton koopauHat» u «Teopema [Tudaropar.

VYuebnsiii kypc «['eoMeTpus» BKIIOYACT CJCAYIOIIME OCHOBHBIC Pa3/IENbl COJIEPIKAHUS:
«["eomerpuueckue GUrypsl 1 UX CBOHCTBa», «M3MepeHre reoMeTpUUECKUX BETUUUHY, «JeKapTOBbI
KOOpPJMHATHI Ha IJIOCKOCTNY, «BekTopbl», «/IBuxkenus miockoctn», «lIpeobpasoBanus nogoous».

Ha uzyuenue yueGHoro kypca «I'eomerpusi» orBoautcs 291 yaca: B 7 kiacce — 68 vacos (2
yaca B HeJIelo), B 8 kiacce — 85 yacoB (2,5 yaca B Hezieno), B 9 kiacce — 68 yacoB (2 yaca B HEJEINIO).

COJEP/KAHUE OBYYEHUA

7 KJIACC

HavanbHele monsTHUA reoMerpuu. Touka, mpsmas, OTpPEe30K, Jyd. Yros. Buusl yrios.
Beprukanbable 1 cMexHbIe yribl. buccekrpuca yria. Jlomanas, MHOroyroiasHuk. IlapannensHocTs
U NEPIEHAUKYJIAPHOCTD IPSIMBIX.

Cummerpuunble ¢purypsl. OCHOBHBIE CBOICTBa oceBoi cummeTpuu. [Ipumepsl cuMMeTpuu B
OKpPY’KarollleM MUpE.

OcHOBHBIE TIOCTPOEHUS C MOMOIIBIO LHUPKYJSA U JnHeHku. TpeyronbHuk. Beicota, Mmennana,
OuccekTpuca, UX CBOICTBA.

PaBHOOe1peHHBIN U paBHOCTOPOHHUHN TpeyrojibHUKH. HepaBeHCTBO TpeyroiabHHUKa.

CBoiicTBa M MpHU3HAKM PABHOOEIPEHHOIO TpeyroibHUKA. [Ipu3Haku  paBeHCTBa
TPEYTrOJIbHUKOB.

CpolicTBa ¥ IPU3HAKYU NapajuIeNbHbIX NpsAMBIX. CyMMa yIJIOB TpeyroJibHUKa. BHelHue yriibl
TPEYTOJIbHUKA.

[IpssmoyronbHblii  TpeyrosibHUK. (CBOMCTBO MEAMAHBI MPSAMOYTOJBHOIO TPEYTOJbHUKA,
MpOBEACHHOM K  TunoTreHy3e. [Ipu3Hakum paBeHCTBA MNPAMOYTOJBHBIX  TPEYrOJBbHHUKOB.
IIpssmoyronbHBIN TPEYroJbHUK ¢ yriaoM B 30°.

HepaBeHcTBa B reoMeTpHM: HEPAaBEHCTBO TPEYTOJIbHMKA, HEPABEHCTBO O JJIMHE JIOMAHOW,
Teopema o 0oJbIleM yriie U 0oJblIeii cTopoHe TpeyronbHUKA. [leprneHIuKysp u HaKJIIOHHAS.

I'eomerpuueckoe mecto Touek. buccexkrpuca yria u cepeuHHBIN NEPIEHANKYIISAP K OTPE3KY
KaK T€OMETPUYECKHUE MECTA TOYEK.



OKpy>XHOCTb U KPYT, XOp/ia U TMaMeTp, UX CBOMCcTBa. B3auMHOE pacnoyio:KeHue OKPYKHOCTH
u npsimoit. KacatenbHas u cekymiasi K okpykHOCTU. OKpy>KHOCTh, BOUCAHHAs B yroJj. Bnucanuas u
OmMHUCcaHHasi OKPY>KHOCTH TPEYTrOJbHHUKA.
8 KVIACC

Yerbipéxyronpuuku. [lapamienorpamm, ero mnpu3Haku H CcBoiicTBa. YacTHble ciiy4au
napajuiesorpaMmMoB (IpsIMOYTOJIbHUK, POMO, KBajapaT), MX MNpU3HAKU U cBoicTBa. Tpamenus,
paBHOOOKas Tparenus, e€ CBONCTBa U npu3Haku. [IpsmoyronbHas Tpanemus.

Meron yasoeHnust meauanbsl. LlenTpanbHas cummerpus. Teopema ®Daneca u teopemMa o
MIPOIOPLIMOHANIBHBIX OTPE3KaXx.

Cpennue TMHAM TPEYTOJIbHUKA U Tpaneuuu. LleHTp Macc TpeyrojabHHKa.

[Togobue TpeyroabHUKOB, KodhdumueHT mnomodus. [lpusHakm MmogoOus TPEyroJbHUKOB.
[Tpumenenne mMog00usI MPU PEIICHUH MTPAKTUICCKHIX 33]1a4.

CpoiicTBa 1uiomianeil reomerpuueckux ¢uryp. DopMmynbl A IJIOWAAH TPEYroJbHUKA,
napajuiesniorpamma, pomoa u tpanernun. OTHOIIEHUE TUIOIMAACH MOA00HBIX QUTYP.

Boruncnenue miuomazei TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIET4aTol Oymare.

Teopema [Tudaropa. Ilpumenenne Teopemsr [Tudaropa npu pemeHnn NpaKTHYECKUX 3a1a4.

CuHyc, KOCHMHYC, TaHT€HC OCTpPOro yria MpsSMOYrOJbHOTO TpeyroibHuka. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKACCTBO. TpuroHoMerprdeckue GyHKIuU yriioB B 30, 45 u 60°.

Brnucannble M LEHTpajdbHBIE YIIIBI, YOl MEXAY KacaTedbHOM M XOpAOH. YTIbl MEXIy
XOpJlaMH M CEeKyIIMMH. BriricaHHbIe W ONMMCaHHBIE YETHIPEXYrOJIbHUKH. B3anmMHOe pacmonoxeHue
IByX okpyxkHocteil. Kacanue okpyxHocteit. OOmiye kacateabHbIe K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, xocunyc, Tairesc yrios ot 0 o 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO.
®opMmyIibl IPUBECHHUS.

Pemenue TpeyronpHuKOB. TeopeMa KOCHHYCOB U TeOpeMa CHHYCOB. Perienne npakTH4eckux
3ajJ]au C UCIOJIb30BAHUEM TEOPEMbl KOCUHYCOB M TEOPEMbI CUHYCOB.

[IpeobpazoBanue momodus. [1ogod6ne COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o mpou3BeeHUN OTPE3KOB XOPJ, TEOPEMbI O MPOU3BEIEHHH OTPE3KOB CEKYIIHUX,
TeopeMa O KBaJ[pare KacaTeIbHOH.

Bekrop, ammHa (MOZy/nb) BEKTOpA, COHANpaBJIEHHbIE BEKTOPBI, MPOTHUBOIOJIOKHO
HAaIpaBJICHHBIC BEKTOPbLI, KOJJIMHCAPHOCTHL BCKTOPOB, PABCHCTBO BCKTOPOB, OICpaAllMK HaAJ
BeKTOpamH. Pa3nojkeHue BEKTOpa MO JBYM HEKOJUIMHEapHbIM BekTopaMm. KoopauHaTel BeKTOpA.
CKaJ'IflpHOC MMPOU3BCACHUC BEKTOPOB, IPUMCHCHUEC I HAXOXICHUA JJIMH U YTIJIOB.

JlekapTOBbI KOOPJIMHATHI Ha IUIOCKOCTH. Y paBHEHMS MPSAMON U OKPYKHOCTH B KOOp/AMHATaX,
IIEPECEYEHUE OKPYKHOCTEN U MPAMBIX. METO KOOPJAMHAT U €r0 IPUMEHEHHE.

[IpaBuabHBIE MHOTOYTOJIBHUKU. J{MHA okpykHOCTH. ['pagycHas m paauaHHas mepa yria,
BBIYMCIICHHE JUIMH AYT OKpyx)HocTel. [limomane kpyra, ceKTopa, CerMeHTa.

JIBIKEHHs! TUIOCKOCTU M BHYTPEHHUE CUMMETPUHM (pUryp (3/ieMEeHTapHbIE MPEICTABICHHUS).
[TapannensHbii iepenoc. [1oBOpoT.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMbBI YYEBHOI'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Pe3yJbTaThl OCBOCHHUS TPOTrpamMMmbl y4eOHOro Kypca «l'eomeTpus»
XapaKTepU3yIOTCS:

1) naTpuoTnyecKoe BOCIIUTAHUE:

MPOSIBJICHUEM MHTEPECA K MPOIUIOMY M HACTOSAIIEMY POCCUMCKOM MaTEMAaTUKH, IIEHHOCTHBIM
OTHOILIEHUEM K JJOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMAaTHYECKOM IKOJIbI, K
HCIIOJIb30BAHUIO THX JOCTH)KCHHH B IPYTUX HAayKax M MPUKIAIHBIX cepax;

2) rpa:kKI1aHCKoe 1 TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TFOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TpaKAaHWHA W pealn3allud €ro IIpas,
MPEACTABICHUEM O MAaTEMaTHYECKUX OCHOBAaX (DYHKITMOHHPOBAHUSI PA3JIMUHBIX CTPYKTYP, SIBJICHHM,
MpOLEAYyp TPaKIaHCKOTO o0miecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM NMPUMEHEHUEM JOCTHKEHUNM HAyKH, OCO3HAHUEM
BAKHOCTU MOPAJIbHO-3THYECKUX IPUHLHUIIOB B I€ATEIbHOCTH YYEHOTO;

3) TpyAoBO€e BOCIMTAHME:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE B pEUICHUM NPAKTUYECKUX 3a7ad MaTeMaTU4YeCKOu
HAIPaBJICHHOCTH, OCO3HAHMEM BAa)KHOCTH MAaTEMaTHYEeCKOrOo OOpa30BaHHS Ha TPOTSIKCHHHM BCEH
KHU3HU ISl YCIIEHTHOW MPOQECCUOHANBHON IESITeNbHOCTH M PAa3BUTHEM HEOOXOIUMBIX YMEHHUH,
OCO3HaHHBIM BHIOOPOM U MOCTPOCHUEM MHIUBUAYATbHON TPACKTOPUU O0pa30BaHUS U >KM3HEHHBIX
IUJTAHOB € YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCcKoe BOCIUTAHME:

CIOCOOHOCTBIO K OMOLMOHAIBHOMY M JCTETHMYECKOMY BOCIPHUATHIO MaTeMaTHYEeCKHX
00BEKTOB, 3314, PEIICHHUH, PacCyKICHUIH, YMCHHUIO BHJETh MAaTEMAaTHUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MIO3HAHUS:

OpUEHTAIIMEH B JESITEIIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4YHBIX MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS 4YEJNOBEKa, MPUPOABI U OOIIECTBA, MOHUMAHUEM
MaTeMaTU4eCKOl HayKH Kak c(hepbl YeTOBEUECKON IeATeIbHOCTH, ITANOB €€ Pa3BUTHS U 3HAUMMOCTH
JUTSL Pa3BUTHS LMBHIM3AIUH, OBJIAJICHUEM SI3bIKOM MAaTEMAaTUKU U MaTeMaTHUYECKON KyIbTypO#l Kak
CPEIICTBOM TIO3HAHUSI MHUpa, OBJAJCHUEM MPOCTCUIIMMH HaBBIKAMHU HCCIIEI0BATEIHCKOM
NEATEIbHOCTH;

6) pusuueckoe BocnuTaHue, popMupoBaHue KYJIbTYPbI 310POBbS M SMOIMOHAJIBHOIO
Os1aromosty4ms:

TOTOBHOCTHIO TTPUMEHSTh MAaTEeMAaTHUYECKUE 3HAHUSI B MHTEPECAX CBOETO 3/I0POBbs, BEICHUS
3I0pOBOTO 00pasa XM3HU (30pOBOE MUTaHHE, cCOATaHCHUPOBAHHBIA PEXKUM 3aHATHA U OTABIXA,
perynspHas (u3uyeckass aKTUBHOCTh), COPMUPOBAHHOCTHbIO HaBbIKa peQIeKCUH, NPU3HAHHEM
CBOETO IpaBa Ha OMIMOKY M TAKOTO e MpaBa APYroro 4eaoBeKa;

7) 3K0J0ruYecKoe BOCIIUTAHME:

OpUEHTAIlMel Ha MPUMEHEHHE MaTeMaTHYeCKMX 3HaHWHM IS pelIeHus 3ajgad B 00JacTu
COXPAaHHOCTH OKPYKAIOIIEH Cpebl, TUIAHUPOBAHUS TOCTYNKOB M OIIEHKH WX BO3MOKHBIX
MOCNEACTBUM ISl OKPYXKAIOIIeH Cpenbl, OCO3HAHHEM TJI00AaTBbHOTO XapaKTepa 3KOJOTHYECKHX
po0JsieM U myTel UX pelieHus;

8) ajanTanmns K U3MEHAIUMCS YCJIOBUSIM COUMATbHOM M NPUPOJAHOM Cpe/bl:

TOTOBHOCTBIO K JEHCTBUSIM B YCIOBUSX HEOMPENEIEHHOCTH, TOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4Yepe3 MPAKTUYECKYIO JIEATEIbHOCTh, B TOM YHCJIE YMEHHE YUUTHCS y APYIHX
JIIOJIeH, MpUOoOpeTaTh B COBMECTHOM JIEATETLHOCTH HOBBIE 3HAHMS, HABBIKH M KOMITETCHITHH U3 OTIBITa

APYTux;



HEe00X0IMMOCThIO B ()OPMUPOBAHWU HOBBIX 3HAHHI, B TOM 4YHcie (GopMynupoBaTh UICH,
MOHATHUS, TUMOTE3bl 00 OOBEKTaX M SBJICHHUAX, B TOM YHCJIE paHee HEM3BECTHBIX, OCO3HABATH
neUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYALMIO, BOCIIPUHUMATh CTPECCOBYIO CHTYAIUIO
KaK BbI30B, TPEOYIOUIUI KOHTpPMEp, KOPPEKTHUPOBaTh HPUHUMAEMble pEIIeHUs M JeWUCTBUS,
(bopMyIHpOBATH M OLICHUBATH PUCKHU H MOCIEACTBUS, (OPMUPOBATH OIBIT.

METANIPEJMETHBIE PE3YJIbTATBI
ITo3naBaTenbHBIC YHHBepPCAJIbHbIE YUeOHbIE NelCTBUS

ba3soBble Jjornueckue aAeMcTBUs:

® BBUBIATh W XapaKTEPU30BaTh CYIIECTBEHHBIE IPU3HAKK MAaTEMaTUYECKHX OOBEKTOB,
MOHATHM, OTHOUICHWH MEXAY NOHATUSIMH, (OPMYIHpOBATH OIpeAeTeHHUs TMOHATUH,
YCTaHABIIMBATh CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAINU, OCHOBAHUS il 0000IIeHUs U
CpaBHEHUS, KPUTEPUHU TIPOBOJUMOTO aHAIH3A;

® BOCHPHHHMATH, (HOPMYIHPOBATH W TPEOOPA30OBBIBATH CYKICHUS: YTBEPIUTEIBHBIC U
OTpHUIIATENbHBIEC, €IMHUYHBIC, YACTHBIC U OOIIKE, YCIOBHbIE;

® BBIABIATH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W IPOTUBOPEYHS B (pakTax,
NAaHHBIX, HAONIOJICHUAX U YTBEPKICHUSX, IMpeajaratb KPUTEPUU Ui BbISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIA;

e JleNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX WU HHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e pa3buparh JOKA3aTEIbCTBA MATEMATHYCCKUX YTBEPKIACHHH (IIPSAMBIE U OT MPOTHUBHOTO),
MPOBOJNTHh CaMOCTOSITEIBHO HECIIOKHBIC J[OKA3aTebCTBA MaTeMaTHYeCKHX (DaKTOB,
BBICTpAauMBaTh apPryMEHTALMIO, MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, OOOCHOBBLIBATH
CcOOCTBEHHBIE PACCYKJICHHUS;

e BBIOMpATH CIIOCO0 perieHus yaeOHol 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BBIOMPATh HAMOOJIEE MOIXOAIINN C YUETOM CaMOCTOSTENILHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBarelbCKue AelCTBHSA:

® JCIOJIb30BaTh BOIPOCH KaK MCCIEIOBATEIHCKUM HHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BOIIPOCHI, (DUKCUPYIOIIUE TMPOTHBOPEUUE, MPOOJIEMy, CaMOCTOSATEIHLHO YCTaHaBIIUBATh
HCKOMO€ U JaHHOE, OPMHUPOBAThH TUIIOTE3Y, ApTyMEHTUPOBATh CBOIO MO3UIUIO, MHEHHE;

® TPOBOJUTH TIO CAMOCTOSITEJILHO COCTaBJIEHHOMY TIUIaHY HECJIOXKHBIH JKCIIEPUMEHT,
HEOOJIBIIIOE MCCIIEIOBAHUE 0 YCTAHOBJIEHUIO OCOOCHHOCTEW MaTeMaTH4YeCKOTO OOBEeKTa,
3aBHCHUMOCTEN 00BEKTOB MEXIY COOOI;

®  CaMOCTOSITETLHO (POPMYIHPOBATH OOOOIIEHHUST M BBIBOJBI MO PE3ybTaTaM MPOBEAEHHOTO
HaOIIOJICHUs, WCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTh IIOJYyYEHHBIX PE3YJIbTAaTOB,
BBIBOJOB M 000OILIEHNUIH;

® TIPOTHO3UPOBATH BOZMOXKHOE PA3BUTHE MPOIIECCa, a TAKKE BBIBUTATH MPEATIONOKEHHS O €r0
Pa3BUTHU B HOBBIX YCIIOBHSIX.

Padorta ¢ unopmanmeii:

® BBIABJIATH HEJOCTATOYHOCTh M M30BITOYHOCTH MH(OpMAIMU, JAHHBIX, HEOOXOIUMBIX JIJIs
pereHus 3a1a4u;

e BBIOWpATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATH W HMHTEPIPETUPOBATH HHQPOPMAIHIO
Pa3IMYHBIX BUJOB U (POPM MpeACTaBICHUS;

e BbIOMpaTh (opMy MpeAcTaBieHUs MHGOPMALMU M WUIIOCTPUPOBATh peElIaeMble 3a/1adu
CXeMaMHu, IuarpaMMaMu, HHOU rpaduKoi U X KOMOMHALIUSAMU;



® OIEHHMBaTh HAAE&KHOCTh HMHGOPMALUKM IO KPHUTEPHSM, MPEUIOKCHHBIM YYUTEIEM WIIH

chopMyTHPOBAHHBIM CAMOCTOSITEIBHO.
KoMMmyHHKaTHBHBIE YHHBepPCAJIbHbIE YUeOHbIE TefiCTBUS:

® BOCIPUHHMATh U (OPMYIUPOBATH CYKACHHS B COOTBETCTBHU C YCIOBUSIMU H IIEISIMH
o0wIeHYsI, SICHO, TOYHO, TPAMOTHO BBIPA)XKaTh CBOIO TOYKY 3PCHUS B YCTHBIX M MHChMEHHBIX
TCKCTAaxX, AaBaTb IMOJACHCHHA II0 XOAY PCIICHUA 3adadu, KOMMCHTUPOBATH HOHy‘-IeHHBII‘/JI
pe3ynbTart;

e B xoae OOCYXAEHHs 3amaBaTh BOIPOCHI IO CYLIECTBY 00CYXIaeMOH TEeMBI, IPOOIEMBI,
pemaeMoi/’I 3aa4u, BbICKA3bIBaTh UJICH, HALICJICHHLIC HA ITOMCK PCHICHU A, COITIOCTABJIATL CBOU
CYXKACHHS C CYXICHHSMH APYTMX YYaCTHUKOB JUAlora, OOHApyXHBaTh pasziHdyue H
CXOJICTBO IO3HIIUI, B KOPPEKTHOH hopme hopMympoBaTh pa3HOIIacus, CBOU BO3PAKCHUS;

® [IPEACTABJIATH PE3YJbTAThl PEIICHUS 3aJa4d, SKCICPHMEHTA, HCCIICIOBaHHS, IMPOCKTa,
CaMOCTOSITENIbHO BBIOMpaTh (OpMAT BBICTYIUICHUs € Y4€TOM 3agad Mpe3CHTAlMU U
0CcOOEHHOCTEH ayJUTOPUH;

® [IOHMUMAaTh M WCIOJB30BATh MPEUMYILIECTBA KOMAHIAHOW M MHAWBUIYAIbHOH PabOThI MpH
pelIeHHH yueOHbIX MaTEMAaTHYECKHX 3a/1a4;

¢ [IpUHHUMATh LCJIb COBMECTHOM ACATCIIBHOCTH, IUIAHUPOBATH OPraHuU3aluio COBMECTHOM
paboThI, paclpeaeiiaTh BHIBI padOT, AOrOBapUBATHCS, OOCYKAATh MPOLECC M PE3yIbTaT
paboTbl, 000011aTh MHEHHUST HECKOJIBKHX JIIOJICH;

® y4yacTBOBaTh B IPYHIOBBIX (popmax paboThl (0OCYKAeHHs, 0OMEH MHEHHUSIMH, MO3TOBBIC
LITYPMBI U PYTHE), BBIMOIHATH CBOK YacTh PAOOTBHI U KOOPAMHUPOBATH CBOM JICHCTBHS C
APYTrUMH YJICHAMH KOMaHAbI, OICHHUBATH KAa4Y€CTBO CBOCI'O0 BKJIaga B 06111Hﬁ IMPOAYKT IIO
KPUTEPHSM, CHOPMYITUPOBAHHBIM YUACTHUKAMH B3aHMOICHCTBUSI.

PeryasiTuBHbIe yHHBepcaabHbIe y4eOHbIe AeiicTBUSA

Camoopranmusanus:
® CaMOCTOSITENIBHO COCTABJIATH IJIaH, AITOPUTM pElIeHUs 3a7auu (WM €ro 4acThb), BHIOUpaATh
croco® pemeHuss ¢ Y4ETOM HMMEIOIIMXCS PECypCcOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTHUPOBATh BAPUAHTHI PELICHUH ¢ yU€TOM HOBOM HH(pOpMAIIHH.
CaMOKOHTPOJIb, IMOLHOHAIbHBIH MHTEJIEKT:
e BJaJeTh CHoco0aMu CaMOINPOBEPKH, CAMOKOHTPOJS TIpoliecca M pe3ysibTaTa pPEUIeHHUs
MaTeMaTHUYECKOH 3a7auu;
® IpPEABUAECTH TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTH IPH PEIICHUU 3aJayd, BHOCUTH
KOPPEKTHUBBI B JACATCIBHOCTH HAa OCHOBC HOBBIX O6CTO$IT€J'II)CTB, HaﬁﬂeHHBIX OIIII/I6OK,
BBISIBJICHHBIX TPYJHOCTEH;
® OICHHUMBATb COOTBETCTBUC pE3yJibTaTa ACATCIBHOCTU MMOCTaBJICHHOM o " YCIOBHAM,
00BICHITH MNPUYUHBI JOCTHXXCHUA WM HCAOCTUIKCHHA LCIIN, HAXOJUTH OIHI/I6Ky, JaBaThb
OLIEHKY MTPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATbBI

K xoHIty 00yueHus B 7 Ki1acce 00y4JaroImuics OTYUUT CIEAYIOUINE TPeIMETHbIC Pe3yJIbTaThl:

Pacrio3naBaTh  M3yueHHBIE TeoMeTpuuyeckue GUrypbl, ONpENeNsiTh HUX  B3aUMHOE
pacrioyio’keHue, n300paxkaTb reoMeTpHuecKue (GUrypsbl, BHIIOIHATH YEPTEKHU 10 YCIOBHUIO 3a/1a4H.
N3mepsaTe nuHEHHBIE W YIIOBbIE BEIWYMHBL. Pemars 3a1auu Ha BBIYMCIEHUE JUIMH OTPE3KOB U
BEJIMYMH YTJIOB.

Jlenate rpyOyl0 OLIEHKY JIMHEHHBIX M YIJIOBBIX BEJIWYUH MPEIMETOB B PEaJbHOW >KHU3HH,
pa3MepoB MPHUPOJIHBIX 00BEKTOB. PaznnuaTh pasMepsl ’TUX 0OBEKTOB 10 MOPSIKY BETUYUHBI.



CTpouTh 4epTeKH K FT€OMETPUYECKUM 3a1a4aM.

[Tosp30BaTbCs NIpU3HAKAMU PaBEHCTBA TPEYIOJIbHUKOB, UCIIOJIB30BATh IPU3HAKU U CBOWCTBA
paBHOOEIPEHHBIX TPEYTOJILHUKOB IPH PEILICHUH 3ajay.

[IpoBOAUTD JIOTMYECKUE PACCYKACHUS C UCIIOJIB30BAHUEM I€OMETPUUECKUX TEOPEM.

[losnb30BaTbcsd NpPU3HAKAMH PABEHCTBA IPSIMOYTOJIBHBIX TPEYrOJbHUKOB, CBONCTBOM
MeJUaHbl, NPOBEAEHHOM K THUIOTEHY3€ IMPSIMOYTOJIBHOIO TPEYrOJbHUKA, B  PELICHUU
FEOMETPUUYECKUX 3a7ay.

OmnpenensaTe MapasieIbHOCTh MPSMBIX C TOMOIIBIO YITIOB, KOTOpbIE 00pa3yeT ¢ HUMH
cexymas. OnpenensaTs MapajIeNbHOCTh NPSAMBIX C IOMOIIBI) PAaBEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK IPYrou MpsIMOM.

Pemate 3amaun Ha KieTyaTon Oymare.

[IpoBOIUTH BBIYHCICHUS M HAXOJUTh YHUCIOBBbIE M OYKBEHHBIE 3HAYCHHUS YIJIOB B
TE€OMETPUUYECKUX 3aJa4ax C UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJbHUKOB U MHOIOYTOJIBHUKOB,
CBOMCTB yTIJI0B, 00pa30BaHHBIX MPU MEPECEUCHNUHU ABYX MapajlIeNbHbIX NMPSAMBIX ceKkyilei. PemaTtsh
IIPAKTUYECKHE 3a/1a4l Ha HAXOXACHUE YTJIOB.

Bnanerb noHsATHEM T€OMETPUYECKOTO MECTA TOUYEK. YMETh OINpPEAEATh OUCCEKTPUCY yIia U
CEpEAVHHBIN NEPIIEHIUKYJIISAP K OTPE3KY KaK FTEOMETPUUECKHE MECTa TOYEK.

@opMyIMpOBaTh OINpPENEICHUS] OKPYXKHOCTH M Kpyra, XOopAbl M JUaMeTpa OKPYKHOCTH,
I10JIB30BATHCSA UX CBOMCTBAMU. Y METh IPUMEHATH 9TH CBOWCTBA IIPU PEILIEHUU 3a7ay.

Bnanets noHsTHEM ONMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOJUTh €€ LIEHTP.
ITonp30oBaTbes (pakTaMu O TOM, YTO OUCCEKTPHUCHI YIJIOB TPEYroJbHHUKA MEPECEKAIOTCS B OJHOU
TOYKE, U O TOM, YTO CEpEIUHHBIE MEPIEHAUKYISAPBl K CTOPOHAM TPEYroJbHUKA NEPECEKal0TCs B
OJITHOH TOUKE.

Biagere nmoHATHMEM ~— KacaTeNbHOM K OKPYXKHOCTHM, IIOJIB30BaTbCsd  TEOPEMOM O
NEPIEHIUKYJIAPHOCTH KacaTeNbHON U paguyca, IPOBEAEHHOTO K TOUKE KaCaHUS.

[lonb30BaTbcs  MPOCTEWHIMMH  T€OMETPUYECKMMH  HEPABEHCTBAMM, IIOHUMAaThb  HX
MIPAKTHYECKUI CMBICI.

IIpoBOANTH OCHOBHBIE T€OMETPUYECKHUE IIOCTPOEHUS C TOMOIIBIO HUPKYJIS U JINHEHKH.

K xonity oOyuenus B 8 kiiacce o0yJaronuiics MoayduT CISAYIOMNE MPEIMETHBIE PE3YJIbTATHI:

PacriozHaBaTh OCHOBHBIE BHJBI YETBIPEXYIOJBHUKOB, HX DJEMEHTHI, IOJIb30BAaThCA UX
CBOMCTBAMH IPH PEIICHUH F€OMETPUUYECKUX 3a]au.

[TpuMeHATH CBOWMCTBA TOUKHU MEpECcedeHUs] MeaH TpeyrojbHHUKa (LIEHTPa Macc) B peIIeHUH
3a/1ad.

Bnagets noHsATHEM CpENHEN JIMHUM TPEYTOJIBHUKA U TPANELUH, IPUMEHATh UX CBOMCTBA IPU
peumieHMM reoMmerpuyeckux 3azad. llomb3oBatecs  Teopemor Pameca M TEOpeMOM O
IIPONOPLMOHANIBHBIX OTPE3KAX, IPUMEHATD UX JJI PELIECHUS IPAKTHUECKUX 3a1a4.

[IpuMeHsTh NPU3HAKU [TO100USI TPEYTOJIBbHUKOB B PEIEHUH F'€OMETPUUECKUX 3ajau.

ITonp3oBatbes Teopemoit [Ingaropa ans perieHuss TeoMeTpUYeCKUX U MPaKTHUECKUX 3ajad.
CrpouTh MaTeMaTU4eCcKyl0 MOJIE€]b B IMPAKTHUYECKUX 3a/adax, CaMOCTOSATEIbHO JeJaTh YepTEX U
HaXOJUTh COOTBETCTBYIOLIUE JIIMHBI.

Bnagers mnOHATHSAMHM CHHYca, KOCHHYCa M TaHI€HCAa OCTPOro yria MpsSMOYTOJIbHOIO
TpeyrojabHuKa. [101p30BaThCS 3TUMHU MOHATUSIMU JUIsI PELIEHUS TPAKTUYECKUX 3ajad.

Boruncnsate (pa3nuyHeIMU crioco0aMu) IJI0H[ab TPEYrojibHUKA U TUIOHIa MHOTOYTOJIBHBIX
¢uryp (mone3ysich, rie HEOOXOAWMO, KalbKyniaTopom). [IpUMeHSATh MOJydYeHHbIE YMEHHUS B
MPaKTUYECKHX 3ajjauax.

BnageTs NOHATHSAMHU BIMCAaHHOTO ¥ IEHTPAIBLHOTO YIJIa, UCIIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX
yriax, yriax Mexay XopJaMu (CeKylIMMH) U yIriie MeXIy KacaTelbHON M XOpAoi IpH perieHuH
reOMETPUUECKUX 3a7ad.

Bnagerp moOHSATHEM ONMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSITh CBOWCTBA OMUCAHHOIO
YeTBIPEXYTOJbHUKA [IPU PEIICHUH 3a/1a4.



[IpuMeHATh NOTydYeHHBIE 3HAaHWS HAa IPAKTUKE — CTPOUTh MATEMAaTUYECKHE MOEIIN JJIA 33aa4
peanbHON JKM3HM M TPOBOAUTH COOTBETCTBYIOLIME BBIUMCICHUS C NPUMEHEHHEM THOA00HS u
TPUTOHOMETPUH (TIONIB3YSACH, I71€ HEOOXOIUMO, KAJIBKYIIATOPOM).

K xoH1y 00yueHus B 9 kiacce oOyuaromuiics NoIy4uT CIeIyIOIIUe IPEAMETHbIE PE3YIIbTaThl:

3HaTh TPUTOHOMETPUUECKUE (DYHKIMHM OCTPHIX YIJIOB, HAXOAUTh C MX IOMOUIbIO Pa3INnYHbIE
AJIEMEHTHl IPSMOYIOJIBHOIO TPEYTOJIbHUKA («PELIEHHE MPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY).
HaxoauTs (¢ mOMOLIBIO KAJIBKYJIATOPA) AJIMHBI M YTJIbI AJ11 HETAOJUYHBIX 3HAUCHHH.

[Tonp30BaTbes GOpMyIaMu MPUBEAECHUS U OCHOBHBIM TPUTOHOMETPUYECKHM TOXKIECTBOM IS
HAaXO0XJACHUS COOTHOIIEHUI MEXKy TPUTOHOMETPUYECKUMH BETUYHHAMHU.

Hcnons3oBaTk TEOPEMBI CHHYCOB M KOCHHYCOB JUIA HAXOXKICHHS PA3IIMYHBIX DJIEMEHTOB
TPEYroJIbHUKA («peIIeHne TPEYTOIbHUKOBY), IPUMEHATh UX IPU PEIIEHUH F€OMETPUUECKUX 3a/]1ay.

Brnaners moHATHAMHU TpeoOpa3oBaHMA NOJOOMS, COOTBETCTBEHHBIX JJIEMEHTOB IOJIOOHBIX
¢uryp. Ilonb3oBaThCst cBOiCTBaMU 1MOAOOMS MPOM3BOJBHBIX (DUIYP, YMETh BBIYMUCIATH JJIMHBI U
HAXOJUTh YIIIbl y monoOHbIX ¢uryp. [IpuMeHsTs cBoiicTBa MOJOO0MS B MPAKTUYECKHX 3aadax.
YMeTb NpUBOAUTH MPUMEPHI OJOOHBIX (PUTYP B OKPY’KAIOIIEM MHpE.

Ilosnb30BaTbecad TEOpeMamMu O IPOU3BEACHHUU OTPE3KOB XOpH, O IPOMU3BEACHHUHU OTPE3KOB
CEKYILUX, O KBaJpaTe KacaTeJIbHOM.

[losnp30BaTbcs BEKTOpAMU, IOHUMATh UX T€OMETPUUECKUM U PU3NUECKUI CMBICII, TPUMEHSITh
UX B PEUICHUU TeOMETPHUYECKUX M (u3nueckux 3anad. [IpuMeHATh CKalspHOe MpPOU3BEICHUE
BEKTOPOB JUIsl HAXO0XKACHUS JJIMH U YIJIOB.

Ilosnb30BaTbcs METOAOM KOOpAMHAT Ha IUIOCKOCTH, IIPUMEHATh €ro B PEIICHUHU
F€OMETPUYECKHUX U ITPAKTUYECKHX 3a/1a4.

Bnagers NOHATUSMM NPAaBWIBHOIO MHOIOYTOJIBHHMKA, JJIMHBI OKPYXKHOCTH, [UIMHBI IyTU
OKPYKHOCTH M paJJUaHHOMN MEPBHI yIiia, YMETh BBIYUCIIATH IUIOLIAAb Kpyra 1 ero yacre. IIpumensats
IIOJIyYE€HHBIE YMEHMSI B IPAKTUYECKUX 3a/adax.

Haxomute ocu (WM UEHTPBI) CUMMETPUU (QUTYp, NMPUMEHSATH JABIKEHHS IUIOCKOCTH B
MIPOCTEUIINX CITydasx.

IIpuMeEHATH MOTy4YEHHBIE 3HAaHUS HA IPAKTUKE — CTPOUTh MATEMAaTUYECKUE MOJEIIN JUIs 3a1a4
peaibHOM JKM3HM M TPOBOJUTH COOTBETCTBYIOLME BBIYUCIECHUS C MPUMEHEHHEM MOJ00Ms U
TPUTOHOMETPHUUECKUX (PYHKLHUH (TTOJIB3YSCh, I71€ HEOOXOIUMO, KAJIbKYJIITOPOM).

TEMATHYECKOE INTAHUPOBAHUE

7 KUIIACC
Haumenoparnue Koamrecrso DJIeKTpPOHHBIe (IM(POBHIE)
Nen/m  pasmesioB u TeM 4acoB p unepp
o0pa3oBaTesbHbIE pecypchl
NPOrpaMMsbl Bcero
IIpocreiimue
reoMeTpuyeckre Gurypsl
1 U UX CBOMCTBA. 14 bu6nuoreka [IOK
N3mepenue https://m.edsoo.ru/7f415e2e
reOMETPUUYECKUX
BEJIMYMH
b K
2 TpeyronsHUKN 22 nomorexa [0

https://m.edsoo.ru/7f415e2¢e

[TapannensHble npsiMbIE,
3 CyMMa yTJIOB 14
TPEyToJIbHUKA

but6mmoreka [IOK
https://m.edsoo.ru/7f415e2¢e




OKpy’>KHOCTb U KpYT.

4 I'eomeTpuueckue 14 bubmorexa [IOK
https://m.edsoo.ru/7f415¢e2e
MMOCTPOEHUS
5 [ToBTOpeHmEe, 0600IIEHNE 4 bu6nmoreka [IOK
3HAHUU https://m.edsoo.ru/7f415¢e2e
OBHIEE KOJIMYECTBO YACOB 63
I10 [TPOI'PAMME
8 KJIACC
Ne HaumenoBaHue pa3ieiioB f;g::eﬂ]m DJIeKTpOoHHbIe (LM (ppoBbIE)
n/n H TeM NPOrpamMMbl o0pa3oBaTe/ibHbIE pecypchbl
Bceero
1 [ToBTOpenwue 3a 7 knacc 3
. bubmuoreka [JOK
2 HerpIpExyroapHuKH 14 https://m.edsoo.ru/7f417e18
Teopema daneca u reopema
3 0 MPONOPIMOHATBHBIX 17 bubmuoreka [JOK
OTpe3Kax, MoI00HbIE https://m.edsoo.ru/7f417e18
TPEeYroJIbHUKU
IInomane. Haxoxnenue
3 IJIOIIAAEN TPEYTOJIBHUKOB 16 bubnuotexa [JOK
U MHOTOYTOJIbHBIX (PUTYD. https://m.edsoo.ru/7f417e18
[Tnomaau nonobHbIX puryp
4 Teopema [Tudaropa u 12 bu6mmoreka [IOK
Hayaja TPUrOHOMETPUH https://m.edsoo.ru/7f417e18
VYribl B OKpYKHOCTH.
Brnircannbie 1 onmmcaHHbBIC
5 YETBIPEXYTOJIbHUKHU. 15 bub6nuorexa [IOK
Kacarenbabie k https://m.edsoo.ru/7f417e18
okpyxxHocTu. Kacanue
OKPYKHOCTEH
6 [ToBTOpenue, 06061IIeHNE 3 bu6nmoreka [JOK
3HAHUHN https://m.edsoo.ru/7t417e18
OBHIEE KOJIMYECTBO YACOB 25
I10 ITPOI'PAMME
9 KJIACC
KoaunuecTBO
Ne ni/m HaumeHnoBaHue pa3iesioB u 4ACOB JJ1eKTpOHHBIE (U (PPOBbIE)
TeM NMPOrpaMmbIl Beero o0pa3oBaTe/ibHbIE PeCypChl
1 Bexrops! 12 but6mmoreka [{OK

https://m.edsoo.ru/7f41al2c




JlekapTOBBI KOOpIMHATHI HA bubnmoreka [JOK

2 IUIOCKOCTH 1 https://m.edsoo.ru/7f41al2c
3 ocaycos 1 cuyoos, Pemee {s bubmorexa LIOK
y YCOB. https://m.edsoo.ru/7f41al2c
TPEYTOJIbHUKOB
[TpeoOpazoBanue mo100us.
4 Metpuueckue COOTHOIIECHUS B 10 bubmotexa [IOK

https://m.edsoo.ru/7f41al2c

OKPY>KHOCTH

[TpaBuiIbHBIE MHOTOYTOJIBHUKH.
5 JlnmuHa OKpYyXHOCTH U ILTOIIA1b 11
Kpyra. Beruucnenue miomaneu

bubmuoreka [JOK
https://m.edsoo.ru/7f41al2c

6 JIBM>KEHUSI TUNTIOCKOCTH 6 bubmorexa [IOK
https://m.edsoo.ru/7f41al2c¢
7 [ToBTOpEeHHE, 0000IICHUE, 3 bu6mmoreka [JOK
CHCTEeMAaTU3alus 3HaHUI https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10O 63
ITPOI'PAMME

PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDB U CTATUCTHUKA» B 7-9 KITACCAX

MHNOACHUTEJIBHAA 3AIIUCKA

B coBpeMenHOM 1TU(POBOM MHpE BEPOSITHOCTh M CTATHCTHKA MPHOOPETAIOT BCE OONBIIYIO
3HAYUMOCTb, KaK C TOYKH 3PEHHS MPAKTHUECKUX MPUIIOKEHHUH, TaK U UX POJH B O0Opa30BaHUU,
HEOOXOIMMOM Ka)XXIOMy YeloBeKy. Bospacraer umcio mpodeccuii, mpu OBIAJEHUU KOTOPBIMHU
TpebyeTcst xopolas 6a30Basi MOJATOTOBKA B 00JIACTH BEPOSTHOCTH U CTATUCTUKHU, TaKas MOJATOTOBKA
BaYKHA JIJIS TIPOJIOJDKEHUST 00pPa30BaHUS | JUISl YCTICITHOM MPO(eCcCHOHAITBHON Kapbephl.

Kaxp1ii 4enoBek MOCTOSHHO MPUHUMAET PEIIeHUs] Ha OCHOBE UMEIOIINXCS Y HETO IAaHHBIX. A
JJIA 000CHOBAHHOI'O NPUHATHA PCHICHUA B YCJIOBHUAX HEAOCTATKa WA n30BITKA I/IH(bOpMaHI/II/I
HE00XO0IMMO B TOM UHKCIIE XOPOIIO CHOPMUPOBAHHOE BEPOSITHOCTHOE M CTATUCTHUECKOE MBIIIIJICHHE.

NmMeHHO mO3TOMY OCTPO BCTaJla HEOOXOAUMOCTh CPOPMUPOBATH y OOYyYaIOIIUXCS
(GYHKIIMOHATBHYIO TPAaMOTHOCTH, BKIIIOUAIOIYIO B ce0s B KaueCTBE HEOTHEMIIEMOU COCTaBISIONIEH
YMEHHE BOCHPUHHMMATh M KPUTHYECKH aHaJIM3UPOBaTh HMHQOpPMAIIMIO, MPEACTABICHHYIO B
pa3nuuHbIX (opmax, TMOHHMMATh BEPOSTHOCTHBIM XapaKTep MHOTHX pPEaTbHBIX IPOIECCOB H
3aBUCUMOCTEH, IPOU3BOINUTH NIPOCTEUIINE BEPOSATHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMH MPUHIIUIIAMHU cOOpa, aHAlIM3a U TPeCTaBICHUS
JaHHBIX W3 Pa3jIMYHBIX Ccdep KU3HU OOIIeCTBAa W TOCYIapCTBa MPHOOIIACT OOyYaromIuxcs K
OOIIIECTBEHHBIM WHTepecaM. V3ydeHrne OCHOB KOMOMHATOPUKH PAa3BUBACT HABBIKM OpraHU3aI[UU
nepedopa W TOACYETa YMCia BApUAHTOB, B TOM YHCIIE B MPUKIAJHBIX 33Jadax. 3HAKOMCTBO C
OCHOBaMU Teopuu rpadoB co3aaéT MaTeMaTHIeCKUi PyHAaMEHT i GOPMHUPOBAHUS KOMIIETSHIINH
B o0jactu MH(MOPMATUKU U IUPPOBBIX TeXHOJOTUU. IIpyU M3yueHUH CTATUCTUKU U BEPOSTHOCTHU
o0oramfaroTcsl MpeACTaBlIeHUs] OO0y4YaloNIMXCsd O COBPEMEHHOH KapTHHE MHpa M METOAaX ero
HUCCJICIOBaHUA, Q)opMpreTcsl IMIOHUMAaHHUEC POJIU CTATUCTUKHU KaK MCTOYHHUKA COLMMAJIBHO 3HAYNMOH
MH(OPMAIIUY U 3aKIIaIBIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIIIIICHUS.

B cooTBeTcTBUM € TaHHBIMH LEISIMU B CTPYKTYpE MPOrpaMMbl yueOHOro Kypca «BeposiTHOCTh
M CTaTUCTHKA» OCHOBHOTO OOINEro o0O0pa30BaHUs BBIJACIEHBI CIEAYIONIME COAepKaTeIbHO-



Mertoauueckue JUHUU: «[IperncTaBieHne NaHHBIX U ONMCATENIbHAs CTATHCTUKA», «BeposTHOCTHY,
«OneMeHThl KOMOUHATOPUKHY, «BBeneHne B Teopuio rpadosy.

Coneprxanue nunuu «lIpencraBiaeHne JaHHBIX U ONMCATENbHAS CTATUCTUKA CIYKUT OCHOBOM
s GOpMUPOBAHMSI HABBIKOB pabOTHI ¢ MHPOPMALIMEH: OT YTEHUS M HHTEPIIPETallui HH()OPMAIUH,
IIPEJCTaBICHHON B TabiMuax, Ha quarpaMmax M rpadukax, 10 cOopa, NpeACTaBICHUS U aHAIU3a
JAHHBIX C HCIIOJB30BAaHUEM CTATUCTHMUECKUX XapaKTEPUCTHK CpPEeIHUX U paccenBaHud. Pabotas c
JAHHBIMH, OOydaroUIMecs Y4Yarcsi CYMTBIBAaTb W MHTEPIPETUPOBATh JaHHBIE, BbIJIBUIATh,
apryMEHTHPOBaTh M KPHUTUKOBATh MPOCTEUIIME THUIOTE3bl, pPa3MbIIUIATE HaJx (QaKTOpamHu,
BBI3BIBAIOLIMMH HM3MEHUYMBOCTb, M OLICHMBATh UX BIIMSHUE HA paccMaTpUBaeMble BEIMYMHBI U
IIPOLIECCHI.

WHTYyUTUBHOE IIPEJICTABICHHE O CIIy4aliHONH U3MEHYMBOCTH, UCCIIEI0BAaHHE 3aKOHOMEPHOCTEN
Y TEHJEHLMI CTAHOBUTCS MOTUBUPYIOLIEH OCHOBOM JUIsl U3Y4YEHMs TEOPUU BEPOSITHOCTEN. bobmioe
3HA4YEeHUE UMEIOT IPAKTUYECKUE 3aJJaHUsl, B YACTHOCTH OMBITHI C KJIACCUYECKUMH BEPOSITHOCTHBIMU
MOJIETISIMU.

[loHATHE BEpOSATHOCTH BBOJAUTCA Kak Mepa IpaBaonofodus ciy4yaiiHoro coObitus. Ilpu
U3Y4YEHUH Y4eOHOro Kypca oOydaromuecs 3HAKOMSTCS C IPOCTEMIIMMU METOJIaMU BBIYMCICHUS
BEPOSITHOCTEH B CIIydallHBIX SKCHEPUMEHTaX C PABHOBO3MOXKHBIMM 3JIEMEHTapHbIMU HMCXOJaMH,
BEPOSITHOCTHBIMH 3aKOHAMH, TO3BOJIIIOIIMMHU CTaBUTh W peHIaTh Oojiee CIOXKHBIE 3ama4yn. B
y4eOHBI Kypc BXOJAT HaudalbHblE MPEACTaBICHUS O CIy4YalHBIX BEIMYMHAX M MX YHCIOBBIX
XapaKTepUCTHKAX.

B pamkax ydyeGHOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYaroIMXCsl C MHOXKECTBAMM U
OCHOBHBIMM OII€pallMsIMU HaJ MHOXKECTBaMHU, pPAacCMaTPUBAIOTCS IMPUMEPHI NPUMEHEHUs MAJIs
peleHus 3aj1a4, a TAK)Ke MCII0JIb30BaHMs B IPYTUX MAaTEMAaTHYECKUX Kypcax U y4eOHbIX IpeMeTax.

B 7-9 knaccax usyuaercst yueOHbI Kypc «BepoSATHOCTb U CTaTUCTHKA», B KOTOPHIN BXOAST
pasnensl: «lIpencTaBieHue NaHHBIX U OMMCATENbHAs CTATHUCTUKA», «BeposTHOCTBY, «DIEMEHTHI
KOMOWHATOPHUKH», «BBeeHnEe B TEOPHUIO TpadoBy.

Ha u3ydenue yuebHoro kypca «BeposiTHOCTb U cTatuctuka» otBoautes 102 gaca: B 7 kinacce
— 34 yaca (1 gac B Henento), B 8 kiacce — 34 gaca (1 yac B Hepemno), B 9 kiacce — 34 vaca (1 gac B
Hezeno). B 2023-2024 yuebnomM roay B 8,9 kiacchl 106asieHo no 1 gacy.

COJAEP)KAHUE OBYYEHUA
7 KJIACC

[IpencraBieHue JaHHBIX B BUJIE TaONHUIL, [UarpaMm, rpadukoB. 3anoiHeHue TabJInLl, YTeHHE
U TIOCTPOEHUE TuarpamMm (CTOJOMKOBBIX (CTONOYATHIX) U KPYroBbIX). UTeHHE rpad kOB pearbHbBIX
nporeccoB. M3Bneduenne nHGOpMaIuy U3 TuarpaMM M TaOIUI, UCMOIB30BAaHUE Y HHTEPIIPETAIUS
JTAHHBIX.

OnucarenpHas CTaTUCTUKA: cpeaHee apuMeTHYecKoe, MeanaHa, pa3Max, HauOoJblee U
HaMMEHblIIee 3HaUeHUsI Habopa YMCIOBBIX AaHHBIX. [IpruMeps! ciyyailHON H3MEHUYHUBOCTH.

CrnyyaitHblif 3KCIepUMEHT (OMbIT) U ciy4ailHoe coObiTue. BepositHocTh M uyactora. Pomb
MaJIOBEPOSITHBIX M MPAKTHYECKU JIOCTOBEPHBIX COOBITHI B mpuponae u B oOmiectBe. MoHeTa u
UTpalibHasi KOCTh B TEOPUH BEPOSTHOCTEH.

I'pad, BepmmHa, pebpo. Crenenp BepinHbl. Yncno pédep U cymMMapHas CTENEHb BEPILUH.
[Ipencrasnenue o cesizHocTH rpada. Lenu u uuxisl. [yt B rpadax. O6xox rpada (3iinepoB myTh).
[IpencraBnenue o6 opueHTUPOBaHHOM rpade. Pemenune 3a1a4 ¢ moMomsio rpagos.

8 KUIACC

[IpencraBnenue naHHBIX B BUJE TAOJIHUII, TUAarpaMm, TpauKoB.



MHOXeCTBO, 3JIEMEHT MHOXECTBa, MNOJAMHOXecTBO. Omepanuu HaJl MHOKECTBAMH:
oObeauMHEeHHe, mepecedyeHue, jgonoiaHenue. CBOHCTBa  omepanuid  HaJl  MHOXKECTBaMH:
IePEeMECTHTENIFHOE,  COYETAaTeNIbHOE,  paclpeleNuTeNnbHoe,  BKIOueHHs.  Mcmomb3oBanue
rpaMuecKoro MpeACTaBICHUS MHOXKECTB JUJIsl ONMUCAHUS PEalbHBIX IMPOLECCOB W SBICHHUU, NPU
peLIeHUH 3aj1a4.

W3mepenue paccenBaHUs JaHHBIX. JlMCHepcHs W CTaHAAPTHOE OTKJIOHEHHE YHCIOBBIX
HaOopoB. /lnarpamma paccenBaHusl.

DneMeHTapHbIE COOBITHS ciydaiftHoOTo ombITa. CirydaiiHble coObITHs. BeposTHOoCTH COOBITHIA.
OmbITEI ¢ PaBHOBO3MOKHBIMH 3JIEMEHTApHBIMU cOOBITHAMU. CirydaifHblidi BbIOOp. CBSI3p MEXIY
MaJIOBEPOSITHBIMU U TIPAKTUYECKHU JIOCTOBEPHBIMU COOBITHSIMH B TIPUPOJIE, OOIIECTBE U HAYKe.

HepeBo. CBoiicTBa JepeBbEB: €AMHCTBEHHOCTH ITYTH, CYIIECTBOBAaHHME BUCSYCH BEPILUHEI,
CBSI3b MEXK/y YHCIIOM BEPIIUH U YrciaoM pédep. [IpaBuiio ymHOKeHus1. Pemenne 3a1ad ¢ moMombo
rpados.

[IpoTuBomnonoxHbie cobbiTus. Jnarpamma Ditiepa. O0beIMHEHNE U TIepecedeHrue COOBITHH.
HecoBmectHble coObiTusi. @opMyna cioxkeHHus: BeposATHOCTEeH. YciioBHas BeposTHOCTh. [IpaBuio
ymHOXeHus1. HesaBrcumebie coobrtus. [Ipencrapnenne skcriepuMeHTa B BIIE AepeBa. Pemenne 3aqayq
Ha HaxO0X/IeHUE BEPOSATHOCTEH ¢ MOMOILIBIO IepeBa ClIy4yaifHOro 3KCepruMeHTa, quarpamm Jditniepa.

9 KJIACC

[IpencraBnenue NaHHBIX B BHJIE TAOJul], AMarpamm, rpadukoB, MHTEpPIIpETalUs JaHHBIX.
UreHne 1 NOCTpOCHUE TAONHII, TUarpaMM, rpa(pukoB 1O peasbHBIM JaHHBIM.

IlepectanoBku u Qaxtopuan. CoueraHuss U yuciao coderaHuil. TpeyronpHuk Ilackans.
Pemenue 3a1a4 ¢ ncnosib30BaHEM KOMOMHATOPUKH.

I'eomerpuueckas BeposTHOCTh. CiyuyaifHblii BBIOOp TOYKM W3 (UIYphl Ha IJIOCKOCTH, W3
OTpE3Ka U U3 IyTU OKPY>KHOCTH.

Ucneitanne. Yenex u Heyaada. Cepusi ucnbITaHul 10 niepBoro ycnexa. Cepusi MCIIBITAaHUN
bepnynnu. BepositHocTH coOBITHI B cepuM ncnbiTaHUN bepHymu.

CrayuvaiiHas BeJIMYMHA U pAcHpelelIeHue BEpOSITHOCTEH. Maremarndeckoe OXKHUJAaHUE U
mucnepcus. IIpumepsl MareMaTHuecKoro OKHMIaHUA KaK TEOPETHYECKOTO CPEIHErO0 3HAYEHUs
BEJIMYMHBI. MareMaTu4eckoe OXKUIAHWUE W JUCHEPCHS CIIy4allHOM BEIMYMHBI «YHUCIO YCIIEXOB B
cepuM UCIbITaHuN bepHyumy».

[TonsTue o 3akoHe Oosblux yuceln. M3Mepenne BeposTHOCTEN ¢ momouibo 4actoT. Ponb u
3Ha4YeHHe 3aKOHA OOJIBIIMX YMCell B IPUPOJIE U OOLIEeCTBE.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOT'PAMMBI YYEBHOI'O KYPCA
«BEPOATHOCTbD N CTATUCTUKA» HA YPOBHE OCHOBHOI'O OBHLIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Ppe3yJbTAaThl OCBOEHHUS MporpamMMmbl y4yeOHOro Kkypca «BepodTHocTh U
CTaTUCTHUKA» XapaKTEePU3YIOTCS:

1) naTpuoTnYecKoe BOCIIMTAHME:

IMPOABJICHUEM MHTEPECA K IIPOIUIJIOMY U HACTOAIICMY pOCCHﬁCKOﬁ MaTeéMaTHKu, HCHHOCTHBIM
OTHOIIEHHUEM K JOCTHKEHHSIM POCCUNCKUX MaTEMAaTUKOB U POCCUMCKOM MaTEMaTHUECKOM MIKOJIbI, K
MCIOJIb30BAHUIO ATUX JOCTHKEHHUM B IPYTUX HayKax U MPUKIAAHBIX chepax;

2) rpaIaHCKoe U 1yXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBIMOJHEHHIO OOS3aHHOCTEM TpakJaHWHA M pealn3alld ero Ipas,
MPEJCTaBICHUEM O MATEMAaTHYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYP, SIBICHUI,



MPOIIEAYP TPAXKITAHCKOTO 00IIecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKIECHHUIO
ATUYECKHUX MPOOJIEeM, CBA3aHHBIX C MPAKTHUYECKUM TPUMEHEHUEM JOCTHIKEHUI HAyKH, OCO3HAHUEM
BOKHOCTH MOPAJIbHO-ITHUYECKHUX IMPUHIIAIIOB B JIEATEILHOCTH YIEHOTO;

3) TpyAOBOE BOCIIUTAHME:

YCTAaHOBKOM Ha aKTUBHOE YYacTHE B pEIICHUH NPAKTHYCCKUX 3a7ad MaTeMaTHYeCKOu
HAINpPaBIEHHOCTH, OCO3HAHMEM BAaXHOCTH MAaTEMaTHYECKOrOo OOpa30BaHHS HAa TPOTSIKCHHH BCEH
KU3HH JUIS YCTICIIHON MPOdeCCHOHATBHOM ACATEIPHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHH,
OCO3HAaHHBIM BEIOOPOM ¥ MTOCTPOCHHEM WHIMBHIYaTbHOW TPACKTOPUH 0Opa30BaHUS M KHU3HECHHBIX
IJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX IMOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCIUTAHME:

CIIOCOOHOCTBIO K DMOIIMOHAIILHOMY MW 3CTETHYECKOMY BOCHPHATHIO MaTEMaTHYECKHUX
O00BEKTOB, 3a/la4, PEUICHHUH, PacCyKICHUN, YMEHUIO BUJETh MAaTEMAaTHUYECKUE 3aKOHOMEPHOCTU B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHUSA:

OpUEHTAIlMel B JESATENIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS 4YEJIOBEKa, MPUPOABI U OOIIEeCTBA, IOHHUMAaHHUEM
MaTEeMaTHYECKON HAyKH KakK Cepbl YeTIOBEUECKON e TEIIbHOCTH, 3TAMOB €€ pa3BUTHS U 3HAYUMOCTHU
JUTSL pa3BUTHS IIUBUITH3AIINH, OBJIQJICHUEM SI3bIKOM MAaTEMAaTHKH M MAaTEMAaTHYECKON KYJIBTYpPOH Kak
CPEICTBOM IIO3HAHWS MHUpPA, OBJAJACHUEM IPOCTCUIIMMHU HaBBIKAMH  HCCJIEI0BATEIIbCKOM
NEATEIbHOCTH;

6) ¢pusuyeckoe Bocnutanue, GopMHPOBaAHHE KYJbTYPbI 310POBbS H IMOLMOHAILHOIO
os1aromosty4ms:

TOTOBHOCTHIO IIPUMEHATh MAaTEMAaTHYECCKUE 3HAHHUS B MHTEPECAX CBOETO 3/I0POBbS, BEICHUS
3I0pOBOTO 00pasa >Ku3HHU (30pOBOC NUTAHHE, COATAHCHPOBAHHBIA PEKUM 3aHATHH W OTABIXA,
perynspHas (usuveckas aKTUBHOCTh), C(OPMUPOBAHHOCTHIO HaBbIKa pedIeKCHH, MPU3HAHHEM
CBOETO IpaBa Ha OMHUOKY U TAKOTO e MpaBa APYyroro 4eIoBeKa;

7) 3K0JI0rMYecKoe BOCIIUTAHME:

OpHEHTAIlMel Ha MPUMEHEHHEe MaTeMaTH4YeCKUX 3HaHWHM N7 pelieHus 3aaad B 00JacTH
COXPAaHHOCTH OKPYXKAaIOIIEH Cpebl, TUTAHHPOBAHHS IOCTYITKOB M OIICHKH WX BO3MOXHBIX
MOCNEACTBUM ISl OKPYXKAloIIel cpelbl, OCO3HAHMEM TJI00aTBbHOTO XapaKTepa SKOJOTHYECKHX
po0JsieM U myTel UX pelieHus;

8) aganTanus K U3MEHAIOIMMCS YCJIOBHUSAM COIHAILHONH U MPUPOTHOM cpebl:

TOTOBHOCTBIO K JICWCTBUSM B YCIIOBUSIX HEONPEICICHHOCTH, IMOBBINICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO AESITeNbHOCTh, B TOM YHCJIE€ YMEHUE YUUThCA Yy IPYTHX
JOJIeH, IproOpeTaTh B COBMECTHOM JISATSIILHOCTH HOBBIC 3HAHUS, HABBIKHA i KOMITETCHITUH U3 OITHITa
ApYTHuX,

HEO0OXOIMMOCTBIO B ()OPMHUPOBAHUU HOBBIX 3HAHHA, B TOM 4YHCIE (HOPMYIHPOBATH HJICH,
MOHSATHSI, TUIOTE3bl 00 OOBEKTAaX M SBIECHUSAX, B TOM YHCJIE paHEe HEM3BECTHBIX, OCO3HABATh
JIePUIUTHI COOCTBEHHBIX 3HAHUI W KOMITETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYaIlMIO, BOCIPUHUMATH CTPECCOBYIO CHUTYAITHIO
KaK BBI30B, TPEOYIONUH KOHTPMEp, KOPPEKTHUPOBATh NPHHUMAEMbIC pEIICHHUS | JICHCTBUSA,
(GhOopMyIHUpOBaTh U OIIEHUBATH PUCKHU U MOCIECTBUS, POPMUPOBATH OTIBIT.

METAINIPEIMETHBIE PE3YJIBTATDI
Ilo3naBaTenbHBIE YHMBeEPCAJIbHbIE YUeOHbIe e CTBUS
Ba3oBble JJornuyeckue 1eicTBUS:

® BBIBIATH M XapaKTEpHU30BaTh CYIIECTBEHHbIE IPU3HAKKM MAaTEMaTHYECKHUX OOBEKTOB,
MOHATHM, OTHOUIEHMH MeXAY NOHITUSIMH, (OpPMYIHpOBaTh OIpeAeTeHUs] MOHATUH,



YCTaHABIIMBATh CYIIECTBEHHBIM MPHU3HAK KiIacCU(UKALUU, OCHOBAHUS ISl 000OIICHUS U
CPaBHEHHUs, KpUTEPUN ITPOBOAMMOI0 aHAJIN34;

BOCIPUHUMATH, (OPMYJIHPOBaTh M NPeoOpa3oBBIBATH CYKIEHUS: YTBEPIUTEIbHbIE U
OoTpHULaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBIIITh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M W TNPOTHUBOpeuus B (hakrax,
JAHHBIX, HAONIONCHUAX W YTBEPXKACHUAX, NpEJlaraTb KPUTEPUU JJs  BBISBICHUS
3aKOHOMEPHOCTEH U MIPOTUBOPEUHIi;

JIeJIaTh BBIBOJBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX WU HHIYKTHBHBIX
YMO3aKJIFOUEHUH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

pa3buparh 10Ka3aTeIbCTBA MATEMAaTHYECKUX YTBEP)KICHHUH (MpsSMble U OT HMPOTUBHOIO),
MPOBOAUTH CAaMOCTOSITEIBHO HECIOKHbIE J[OKa3aTeNbCTBA MaTeMaTH4eCKUX (haKToB,
BBICTPaMBaTh APryMEHTALMIO, MPUBOAUTH HPUMEPHI U KOHTPIPHUMEPHI, OOOCHOBBHIBATH
COOCTBEHHBIE PACCYXKICHNUS;

BBIOMPATH CHIOCO0 penieHus yueOHOoH 3a1a4un (CpaBHUBATH HECKOJIBKO BAPHAHTOB PEIICHUS,
BBIOMpaTh HanboJiee MOAXO AN ¢ Y4ETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBrble ucciienoBaTebLCKue AeCTBHA:

HCIIOJIb30BaTh BOIPOCKHI KaK HMCCIICIOBATEIILCKII MHCTPYMEHT IMO3HAHUs, ()OPMYINPOBATH
BOMPOCHI, (UKCUPYIOIIKUE TMPOTUBOpPEYHE, MPOOJIEMY, CaMOCTOSTEIbHO YCTaHABIHBATh
HMCKOMOE U JaHHOE, OPMHUPOBATH THIIOTE3Y, apTyMEHTUPOBATH CBOIO MO3UIUIO, MHCHIC,
MPOBOJIUTh IO CAMOCTOSITEILHO COCTABJICHHOMY IUIaHY HECIOXKHBIA OSKCIICPUMEHT,
HEeOOJIBIIIOE MCCIICIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKYy COOO0i;

CaMOCTOSITENILHO (POPMYITHPOBATH OOOOIICHHSI M BBIBOBI IO PE3yJIbTaTaM MPOBEAEHHOTO
HAOJIIOZICHUS, HCCIICIOBAaHMS, OIICHUBATh JOCTOBEPHOCTh TIOJYYCHHBIX PE3YJIbTATOB,
BBIBOZOB 1 0000ILEHNI;

MIPOTHO3UPOBATH BOZMOXKHOE Pa3BUTHUE MPOILIECCa, a TAKKE BBIIBUTATh IPEONIOKEHHUS O €ro
Pa3BUTHUU B HOBBIX YCIOBHUSX.

Pa6ora ¢ undopmanmueii:

BBISIBJIATh HEJJOCTATOYHOCTh M M30BITOYHOCTh MH(OpPMAIMH, JaHHBIX, HEOOXOIUMBIX IS
peLIeHus 3a1a4H;

BbIOMpATh, aHAJIW3UPOBATh, CHUCTEMATU3UPOBaTh W MHTEPHPETUPOBATH HHPOPMAIIIO
Pa3IMYHbIX BUJOB U (DOPM MpeICTaBICHMUS;

BbIOMpaTh (opMy MpeAcTaBiIeHUs MHPOPMALMU M WUIIOCTPUPOBATH pellaeMble 3aladyu
CXeMaMH, AMarpaMMaMiy, HHOU rpaduKoi U UX KOMOMHALIUAMY;

OLIEHUBATh HAAEKHOCTb WHGOpPMALMU MO KPUTEPUSM, MPEUIOKEHHBIM Y4YUTEIeM WIN
c(OpPMYIHPOBAHHBIM CAMOCTOSITEIBHO.

KOMMyHI’IKaTl/IBHbIe YHUBEPCAJIbHBIC y‘l66Hble JedCcTBHUA:

BOCIIPUHMMATh M (HOPMYIHPOBaTh CYKACHUS B COOTBETCTBHHM C YCJIOBHUSMHU M LEISIMHU
00I1IeHus, SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUYKY 3PEHUS B YCTHBIX M MHChMEHHBIX
TCKCTaX, AaBaTbhb IMOJACHCHHUSA I10 XOJAY PCHICHUA 3aaadu, KOMMCECHTHPOBATH HOJ'Iy‘—IGHHBIfI
pe3yibTar;

B XOJI¢ OOCYXIEHHS 3aJaBaTh BOMPOCH IO CYIIECTBY OOCYKTAaeMOIH TEMBI, MPOOIEMHI,
pemaeMof/'I 3aaa4u, BbICKA3bIBAaTh NJIC€H, HALICJICHHBIC HAa ITOMCK PCHICHUA, COITIOCTABJIATE CBOU
CYXJIEHHUS C CYXKIEHUSAMH JpYT'MX YYacTHHUKOB JHajora, OOHapy)XHMBaTh pa3indyve Hu
CXOJICTBO TIO3HIINH, B KOPPEKTHOH (hopMe GpopMyInpoBaTh pa3HOTIIACHS, CBOU BO3PAKCHUS;
NPEJCTAaBIATh PEe3yJbTaThl PELICHUs 3aJaud, SKCIEPUMEHTa, HCCIENOBAaHUSA, MPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (hopMaT BBICTYIUIEHUS C YY€TOM 3ajady Mpe3eHTaluu U
0COOEHHOCTEH ayAUTOpUH;



® [IOHMMaTh M HCHOJB30BaTh NPEHMYIIECTBA KOMAaHJHON W MHIMBHUIYaJbHOH pabOTHI MpH
pelIeHny yueOHBIX MaTeMaTHYeCKUX 3a/1a4;

® [PUHUMATH IIeJIb COBMECTHOW JEATEIIbHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThl, pactpenensaTb BHIbI paboT, JOTOBAPHBATHCSA, OOCYXIATh MPOIECC U PE3yNbTaT
paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIFO/ICH;

® y4yacTBOBaTh B IPYNIOBBIX (popmax paboTbl (0OCyk1eHUs, 0OMEH MHEHUSMH, MO3TOBBIC
HITYPMBI ¥ PYTHUE), BBIIIOIHATH CBOIO YacTb PabOTHl M KOOPAMHUPOBATH CBOU JCUCTBUS C
APYIrMMH WICHAMH KOMaHJbI, OLCHWBAaTh KA4eCTBO CBOETO BKJaJa B OOLIMH MPOIYKT MO
KPUTEPHSIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PerHﬂTHBHLIe YHUBEpPCAJIbHBIC yqeﬁnble JeHCTBUA

Camoopranu3anmus:
®  CaMOCTOSITEJILHO COCTABJIATH IUIAH, AJITOPUTM pPelIeHUs 3aa4u (WM €ro 4acTh), BEIOUpATh
crocob pemieHuss ¢ Y4ETOM HMMEIOMIMXCS PECypCcOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHIA ¢ y4ETOM HOBOM WH(OPMAIIUH.
CaMOKOHTPOJIb, SMOLMOHAJIbHBII HHTEJIEKT:
® BJIAAETh CIIOCOOAMH CaMOMPOBEPKH, CAMOKOHTPOJIA IMpoIlecca M pe3ysibTara perieHus
MaTeMaTHYCCKOM 3a1a9Hu;
® [pPEIBUAETh TPYAHOCTH, KOTOPHIE MOI'YT BO3HHMKHYTh IIpU PEIICHUM 3a/1ayd, BHOCHUTh
KOPPEKTUBBI B JIEATEIIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, HAMICHHBIX OIIMOOK,
BBISIBIICHHBIX TPYJIHOCTEH;
® OIICHHBATh COOTBETCTBHUE pE3yJibTaTa JACSITEIBHOCTH TMOCTABICHHOM WEIH W YCIOBHSIM,
OOBSICHATh TPUYUHBI JOCTHKCHHS WJIM HEIOCTYDKCHUS IEJIH, HAXOIUTh OMIMOKY, 1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xoniry oOyuenus B 7 kiaacce 00yJaronuiics MOTyIHT CIEAYIONIUE TPEIMETHBIC PE3YIbTATHI:

Uwurath nH()OPMALIHIO, IPEICTABICHHYIO B TAOJIMIIAX, HA TUArpaMMax, PEICTaBIISTh TaHHbIC
B BUJE TaONWIl, CTPOUTHh JUarpammbl (CTOJIOMKOBBIE (CTOIOYAThIE) U KPYroBBbIE) MO MacCHBaM
3HA4YCHMI.

OnuceiBaTh ¥ HUHTEPIIPETUPOBATH PEATbHBIC UNCIOBBIE JaHHBIE, TPE/ICTABJICHHBIC B TAOIHUIIAX,
Ha JuarpaMmmax, rpadukax.

Hcnonp3oBaTh AMs  ONUCAaHUS JIaHHBIX CTATUCTUYECKHE XapaKTePUCTUKH: CpEaHee
apupMeTHIeCKOe, MeIMaHa, HanOOoJIbIlIee U HANMEHBIIIee 3HAUCHUS, pa3Max.

NwmeTs npeacTaBienue o ciydailHOM M3MEHUMBOCTH Ha IpUMepax IeH, (PU3MYECKUX BeTUYHH,
AHTPOTIOMETPUYCCKHX JIAHHBIX, UMETh MPEJCTABIICHUE O CTATHCTUYECKON YCTOWIMBOCTH.

K xoniry oOydenus B 8 kiacce 00yJaronuiics MOTyIHT CIEAYIONIUE TPEIMETHBIC PE3YIbTATHI:

N3Bnekaty n mpeoOpa3oBbIBaTh HHGOPMAITUIO, TIPEICTABICHHYIO B BUJIE TAOJIUII, JUATPAMM,
rpaduKoB, MIPEICTABIATH JaHHBIC B BUJE TAOJHII, JUArpamMm, rpaduKoB.

OnuceiBaTh JaHHBIE C MOMOIIBIO CTATHCTUYECKUX TOKA3aTesIeH: CPeTHUX 3HAYCHUH U Mep
pacceuBaHus (pa3Max, JUCTIEPCUS U CTAHJAPTHOE OTKIOHEHHE).

HaxomuTh 9acTOTHI YHCIIOBBIX 3HAUCHUH M YaCTOTHI COOBITHH, B TOM YHCIIE 110 Pe3yIbTaTaM
U3MEpEeHUH 1 HaOMIOACHUH.

HaxomuTh BEpOSATHOCTH CITydalHBIX COOBITHI B ONBITAX, 3HAS BEPOSITHOCTH DJIEMEHTAPHBIX
COOBITHIA, B TOM YHCJIE B OIBITaX C PABHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITHSIMH.

Hcnonp3oBath rpaduueckue MOJAETH: JEPEBO CIY4alHOIO HKCIEPUMEHTa, Juarpammbl
Diinepa, ynucioBas mpsmasi.



OnepupoBarb MNOHATHSIMU: MHOXECTBO, IIOJMHOXXECTBO, BBIIIOJHATh OINEPAllUd  HaJ
MHOXECTBaMHU: OOBEIUHEHUE, IEePECEUCHUE, IOMOJHEHUE, MEPEeUHCISATh 3IEMEHTHl MHOXKECTB,
IIPUMEHATHh CBOMCTBA MHOKECTB.

Hcnonp30Bathk rpaguueckoe NpeACcTaBICHNE MHOXKECTB M CBSA3eH MEXy HUMU JIJIsl OMCAHUS
MIPOLIECCOB U ABJICHUH, B TOM UHKCJIE [IPU PELICHUH 3a/1a4 U3 IPYruX yu4eOHBIX MPEIMETOB U KYpCOB.

K kxoHIty 00yueHus B 9 kiacce 00y4Jaromuics OXYYUT CIEAYIOUINE TPEIMETHBIC Pe3yJIbTaThl:

W3Bnekars u npeoOpa3oBbIBaTh MH(OPMALIKIO, TPEJICTABICHHYIO B PA3JIMYHBIX UCTOYHHUKAX B
BUie TaOIHII, AUarpamMm, rpaduKoB, MPEACTABIATh JAaHHBIE B BUJE TAOIUII, AHAarpaMm, rpa)uKoB.

Pemarp 3amaun OpraHM30BaHHBIM IMEPEOOPOM BApUAHTOB, a TAaKXKE C MCIOJIb30BAaHHEM
KOMOWHATOPHBIX MPABUI U METOJIOB.

Hcnonps30BaTh onucaTelabHblE XapaKTEPUCTUKU JUIsl MAaCCUBOB YHUCIIOBBIX JAHHBIX, B TOM
YUCJIE CPEAHUE 3HAYCHUS U MEPbl PACCEUBAHMUS.

HaxomuTh 4acTOThl 3HAYEHUH M YaCTOTHI COOBITHS, B TOM YHCIIE IMOJIb3YACh pe3yibTaTaMu
IIPOBEAEHHBIX U3MEPEHUN U HAOIIOJCHUM.

HaxomuTh BEpOSTHOCTH CIIy4aiiHBIX COOBITHI B M3yUYEHHBIX OIBITaX, B TOM YHCJIE B OMBITAX C
PaBHOBO3MOYKHBIMU 3JIEMEHTApHBIMH COOBITHSIMHM, B CEPUSX MCIBITAHUN 10 MEPBOro ycrexa, B
cepusix ucnblTaHui bepHyiu.

HNwmeTts npeacraBiieHUe 0 CIIyd4alHOW BEJIMYMHE U O PACIPEICICHUN BEPOSATHOCTEM.

Nwmets mpepcraBneHHEe O 3aKOHE OOJBIIMX YHCEN KaK O MPOSBICHHUH 3aKOHOMEPHOCTH B
CIIy4aiiHOM U3MEHYMBOCTHU M O POJIM 3aKOHA OOJIBIINX YKCEN B IPUPOAE U OOLIECTBE.

TEMATHYECKOE IINITAHUPOBAHHUE

7 KJIACC
HaunmenoBanue KosmvecTBo meKt
Nen/m | pasjgesioB u Tem 4acoB poHHbIe (U (ppoBLIe)
o0pa3oBaTe/ibHbIE PeCypChl
NporpaMmabl Bceero
1 [IpencraBnenue qaHHbIX 7 bubmaorexa [JOK
https://m.edsoo.ru/7f415fdc
> OnucarenpHast ] bubmuorexa [JOK
CTaTUCTHKA https://m.edsoo.ru/7f415fdc
3 Crnyuaiinas 6 bubnuotexa [JOK
U3MEHYNUBOCTD https://m.edsoo.ru/7f415fdc
4 BBenenue B Teopuio 4 bubnnorexa [JOK
rpa¢os https://m.edsoo.ru/7f415fdc
5 BepostHocTh 1 yacTora 4 bubnunoreka [JOK
CIIy4aiiHOTO COOBITHS https://m.edsoo.ru/7f415fdc
6 O06001m1eHue, 5 bubnuoteka [JOK
cucTeMaTHu3alus 3HaHu| https://m.edsoo.ru/7f415fdc
OBHIEE KOJIMYECTBO YACOB 34
I1O ITPOI'PAMME




8 KJIACC

KouauvecTBO
No ni/nt HaunmeHoBaHMe pa3ie/ioB U YACOB DJIeKTpOoHHbIe (LM (ppoBbIE)
TeM MPOrpaMMbl o0pa3oBaTe/ibHbIE PeCypPChl
Bcero
1 [IpencraBienue qaHHBIX 7 bubmmorexa LIOK
https://m.edsoo.ru/7f415fdc
bubmuoreka [JOK
2 OnucaTrenpbHasi CTAaTUCTUKA 12 https://m.edsoo.ru/7f415fdc
bu6mmoreka [JOK
3 Miroskecrsa 4 https://m.edsoo.ru/7f417fb2
4 Crny4daiiHasi ”3BMEHYHUBOCTh 6 bubmotexa [IOK
https://m.edsoo.ru/7f415fdc
bu6mmoreka [JOK
> Beenenne B Teopuio rpagos 8 https://m.edsoo.ru/7f415dc
6 BepositHOCTB M yacToTa 10 bubmmorexa [IOK
CIIy4aifHOTO COOBITHS https://m.edsoo.ru/7f415fdc
. bubmuoreka [JOK
7 Coryuaifebie coObITHs 8 https://m.edsoo.ru/7f417tb2
2 [ToBTOpEeHHE U 0000IICHHE, 13 bu6mmoreka [JOK
KOHTPOJIb https://m.edsoo.ru/7f415fdc
OBILIEE KOJIMYECTBO YACOB I10 63
I[TPOI'PAMME
9 KJIACC
KoaunyecTtBO  DJIeKTpPOHHBIE
Ne n/m HaunMeHnoBaHMe pa3jie/ioB 4 TeM | 4acoB (uugposbIe)
B MPOrpamMmmbl o0pa3oBaTe/bHbIE
Bcero pecypeb
1 [IpencraBnenue qaHHBIX 6 bubmiorexa LIOK
https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
) OIICATeNbHAS CTATHCTIKA 7 https://m.edsoo.ru/7f415fdc,
’ bu6mmoreka [IOK
https://m.edsoo.ru/7f417fb2
3 Crny4daifHasi ”3MEHUYHNBOCTh 6 bubmiorexa HOK
https://m.edsoo.ru/7f415fdc
bu6mmoreka [JOK
4 BBeicHHe B TEOPHIO FPadhos. 4 https://m.edsoo.ru/7f415fdc
bubmuoreka [JOK
https://m.edsoo.ru/7f417fb2
bu6mmorexa [IOK
5 BeposiTHOCTB M yacToTa 4 https://m.edsoo.ru/7f415fdc
CITy4altHOTO COOBITHSI. bubmuotexa [JOK
https://m.edsoo.ru/7f417fb2




6 MHoXecTBa 4 bu6mmoreka [JOK
https://m.edsoo.ru/7f417tb2
7 BeposiTHOCTB cityuaitHOTO 6 bubnmoreka [JOK
COOBITHUSA https://m.edsoo.ru/7f415fdc
bu6mmoreka [JOK
8 Brenenue B reopuio rpagos 3 hitps://m.edsoo.ru/7f415fdc
. bu6mmoreka [JOK
? Crryuaiinnie coobITHs 8 hitps://m.edsoo.ru/7f417fb2
10 I'eomerprueckast BEpOATHOCTh 3 bubmmorexa [IOK
https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
1 Henbrranus bepiyium 6 hitps://m.edsoo.ru/7f41a302
. bubnmoreka [JOK
12 (CryanHas BenHIHHA > https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
13 Obobmerme, KOHTpOME 6 https://m.edsoo.ru/7f41a302
OBILIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME

IIpuioxenne

Tembl IPOEKTHBIX M Y4eOHO-HCCIA0BATEIBCKUX PA0OT 00y4ar0IMXCH.

5 kaacc

. CoBeplilieHHbIE YnCIia

. Hucia MepcenHa

. UeTpipe EWCTBUSI MATEMATHKH
. ipeBHUE MEPBI JJIUHBI

. Bo3HMKHOBEHUME yncen

. Cuétpl

O 001N DN~ WK —

. Marngeckue KBaApaThl

6 xnacc

. Apudmerrka Maraunkoro

. Uucna

. Marematuka Ha KJeT4aToi Oymare
. Pemmrero Oparocdena

. MaremaTuka B )KU3HH Y€JIOBEKa

. 321,[[3.‘-11/1 Ha NCPCIMBAHUC KUAKOCTU

O 0 IO DN KW~

7 kJaacc

. Macmra6. Padora ¢ komnacom, GPS-HaBuramus

. KOOpJII/IHaTHaFI INIOCKOCTh U 3HAKH 30/JaKa

. CYMMa YTJIOB TPCYT'OJIbHHUKA HA IIJIOCKOCTH U Ha KOHYCC

. CTapI/IHHI)IG PYCCKHE MEPEI NJIK CTaApUHHAA MaTCMATHKa

. JleonTuit ®ununosuy MarHuukuii u ero «ApupmeTrKa»

1. "[IpuMeHeHe paBeHCTBA TPEYTOJIbHUKOB MPU U3MEPUTEIBHBIX paboTax”

2. T'eometpust popmyn

3. [IponieHTHBIE pacYEThl HA KAXK/bIH J1€Hb

4. llenasie qpobu



5. CknagHble KBapaThl

6. [Tocnenaue nudpsl cTeneHen

7. TpeyronbHuk [lackans

8. CBONCTBA CTENEHU

9. Ctpana TpeyroJbHUKOB.

10. JIuct Mébuyca

11. Tlepuonuueckast ApoOb MHE YIBIOHYIACH
12. Jlenenne Bo MHOKECTBE MHOTOUJICHOB

8 ki1ace

1. [Ipumenenne mog00us TPEYTOJIHLHUKOB TPU U3MEPHUTEIBHBIX paboTax
2. [Iudarop u ero Teopema
3. KpuBsie Ha MJIOCKOCTH
4. 3ameyaTenbHbIC KPUBBIE
5. Inomaau puryp
6. B3anMocBs3b apXUTEKTYphl U MATEMATUKH B CHMMETPHUH
7. IlapkeTsl

8. bopatopsl

9. IlocTpoenue rpadukoB WK GyHKINH.

10. OT HaTypanbHOro Ynciaa A0 MHUMOW €IMHULIBI

9 knace

1. Ucnonb30BaHre TPUTOHOMETPUYECKUX (POPMYIT IPU U3MEPUTENBHBIX paboTax
2. 30510TO€E CEUEeHUE

3. IlocTpoenue rpaduKOB CIOKHBIX (QYHKITUI

4. HectanaapTHble criocOObl pellieHHs KBaIpaTHBIX YpaBHEHUI

5. TpeyronbHuk Ditnepa-bepuyinu

6. YpaBHeHuUs (BUbL, PEIICHUS U T.1.)
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