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HOACHUTEJIbBHAA 3AIINCKA

Paboyas mporpamma 1o MaTeMaTHKE COCTaBIIEHA B COOTBETCTBUH C TPEOOBAHUSIMMU:

- ®epnepanbHoro 3akona ot 29.12.2012 Ne 273-®d3 «O6 obpazoBanuum B Poccuiickoi
Denepauuny;

- ®@enepanbHoro 3akona or 24.09.2022 Ne 371-®3 «O BHeceHUHM HU3MEHEHUU
B Denepanbubiii 3akoH «O0 obpazoBanuu B Poccuiickoit deaepannny;

- @enepasbHOTO TOCYAAPCTBEHHOTO 00pa30BATEIbHOTO CTAaHAAPTa OCHOBHOTO OOIIETo
oOpa3oBaHUs, YTBEPKICHHOTO MpPHKa30M MuUHHCTEpCTBA 00pa3oBaHuWs W Hayku Poccuiickoit
®enepaunu ot 31.05.2021 r. Ne 287,

- Ilpuxa3za MunucrepcrBa npocseienus Poccutickoit @enepaunu Ne 568 ot 18.07.2022 "O
BHECCHHH M3MEHEHHH B (peJepalIbHbI roCyIapCTBEHHBINH 00pa3oBaTEeNbHBIN CTAaHIAPT OCHOBHOTO
obmiero oopazoBanus" (3apeructpupoBan 17.08.2022 Ne 69675);

- Ilpuxa3za MunucrepcrBa npocseuienust Poccuiickoit @enepanun Ne 370 ot 18.05.2023 "O6
yTBepKJAeHUHN (eaepasbHOl 00pa3oBaTeNbHONM MpOrpaMMbl OCHOBHOTO o0OIero oopasoBaHus"
(3apeructpuposan 12.07.2023 Ne 74223);

- IlocranoBnenus ' maBHOro rocy1apcTBEHHOTO caHuTapHoro Bpada P® ot 28 cents6ps 2020
r. Ne 28 «O6 YTBEpXKACHUU CaHUTApPHBIX MpaBuII Cll 2.4.3648-20
«CaHUTapHO-3MUAEMHOJIOTHYECKHE TPEOOBaHUS K OpraHMU3alysIM BOCIIUTaHUS U 00y4eHus, OT/IbIXa
1 037I0pOBJIeHU feTeil 1 MoJioaexkn» (Bmecte ¢ «CII 2.4.3648-20. CaHnutapHbie MPaBUIA...»);

- IlocranoBnenus [ maBHOrO rocygapcTBEHHOIO caHUTapHOro Bpada Poccniickoit @enepannn
or 28.01.2021 Ne 2 «OO0 yrBepkaeHWHM caHUTapHBIX TpaBwi u HopMm CanlluH 1.2.3685-21
«'urneHnvYecKre HOPMATUBBI U TpeOOBaHUS K 0OECTIEUeHHIO 0€30TacHOCTH U (Uin) OE3BPETHOCTH
Ul YesloBeKa (PaKTOpOB cpeibl OOUTaHUSD;

- Ilpuxaza MunucrepctBa npocsemenus Poccuiickoit @enepanuu ot 22.03.2021 Nel15 «O6
yrBepxkaeHun Ilopsaka opraHuzalud M OCYIIECTBIECHUS 00pa30BaTENbHON JEATENBHOCTH IO
OCHOBHBIM 0011€00pa30BaTeIbHBIM IIporpaMMaM — 0Opa3oBaTelbHBIM IpOrpaMMaM HayaJIbHOTO
00111ero, OCHOBHOTO OOIIEro W cpemHero oomero obOpazoBaHus» (MpUKa3 BCTyMaeT B CHIY C
01.09.2021 u peiictByet g0 01.09.2027);

- Ilucema MunucrepctBa IIpocBemenuss Poccuiickoit ®epepanuu ot 19.03.2020
Nel'JT1-39/04 «O nHampaBlIeHMM METOJUYECKUX peKoMeHmanuit» (MeTtonnueckue peKOMEHIAIUUu O
peannzanuu 00Opa3oBaTeNbHBIX MPOTPaMM HA4ajJbHOTO OOIIEro, OCHOBHOTO OOIIEro, CperHero
obuiero oOpa3zoBaHus, 00pPa30BaTEIbHBIX IPOrPAMM CpPEIHEro NMpodeccuoHalbHOTO 00pa30BaHUs U
JIOTIOTHUTEIBHBIX 0011e00pa30BaTEeNbHBIX MPOrPaMM C MPUMEHEHHEM AJIEKTPOHHOTO OOYy4eHUs U
JMCTaHLIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH);

- HMHCTPYKTHBHO-MeTOAMYecKoro mnuchMa Komurera mo oOpazoanuto ot 21.05.2015 r.
Ne 03- 20-2057/15-0-0 "O6 opranu3anuy BHEYPOUHOM AATCILHOCTH IIPH peau3aliy GpeaepatbHbIX
rOCy/IapCTBEHHBIX 00pa30BaTENbHBIX CTAaHIAPTOB HAYaJbHOTO OOLIEr0 M OCHOBHOTO OOIIEro
oOpa3oBaHus B 00pazoBareiabHbIX opranuzanusax Cankr-IlerepOypra';

- Ilucema MunucrepctBa mnpocemieHus Poccuiickoir  ®epepanuun ot 11.10.2022
Ne03-1505 «O peanuzauuu 3aHATUN BHEYPOUHOU 1€ATEIbHOCTU «Pa3roBopbl O BAXKHOM;

- VYcraBa u gokanbHbIX akToB ['BOY rumuazum Ne 271 Cankr-IlerepOypra;

- OcHoBHOW  00pa3oBaTeNbHON  MpPOrpaMMbl ~ OCHOBHOTO  00mero  o6pa3zoBaHUs
I'BOY rumnuazuu Ne271 Cankr-IlerepOypra.

OBHIAA XAPAKTEPUCTHUKA YYEBHOT' O ITIPEJIMETA «MATEMATHUKA>

Pabouyas nporpaMma 1o mareMaTHke A oOyyaronmxcst 5S—9 kiiaccoB pazpaboTaHa Ha OCHOBE
denepanbHOro rocyJapcCTBEHHOT0 00pPa30BaTENBHOTO CTAaHAAPTa OCHOBHOTO 00IIIero 00pa3oBaHUs C
y4€TOM M COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, TMPEABABIAEMBIX K MaTEeMaTHUYECKOMY
0o0pa3oBaHUIO, U TPaAMLUUNA POCCHHCKOr0 0Opa30BaHUs, KOTOpbIE OO0ECIEYMBAIOT OBJIA/ICHUE
KITFOYEBBIMH KOMIIETCHIIMSMU, COCTaBISIONIMMH OCHOBY JJIsi HEMPEpPBIBHOTO OOpa3oBaHUs U



CaMOpPa3BUTHA, a TaKXKE IENIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO M II03HABATEIHHOTO
pasBuTHs oOydaromuxcs. B paboyeit mporpamme y4TeHBI UACH U TOJI0KeHUsT KoHIenuu pa3BUTHS
MaTeMaTH4ecKkoro oopasosanus B Poccuiickoit dexepannu.

B snoxy mudpoBoii Tpancopmanuu Bcex chep 4enoBeUeCKOi AATEIEHOCTH HEBO3MOKHO
cTaTh 00pa30BaHHBIM COBPEMEHHBIM UeJI0 BEKOM 0e3 6a30BOil MaTeMaTH4ecKOi MO rOTOBKU. YKe B
IIKOJIE MAaTEMAaTUKa CIYXUT OIOPHBIM MPEAMETOM Ul MU3YyYEHMs] CMEXHBIX AUCLMIUIMH, a HOocie
IIKOJIBl PEANbHON HEOOXOJMMOCTBIO CTAHOBHTCS HEIPEpBIBHOE OOpa3oBaHUE, 4YTO TpeOyeT
MOJTHOLIEHHOU 0a30BOi1 00111€00pa30BaTEILHON MOATOTOBKH, B TOM YHCJIE M MaTeMaTHYECKOM. ITO
00yCJIOBJICHO TEM, YTO B HAIIM JHU PACTET YMCIO Npodeccuii, CBIA3aHHBIX C HEMOCPEICTBEHHBIM
MPUMEHEHHEM MaTeMaTHKH: U B cepe SIKOHOMHUKH, U B OM3HECE, 1 B TEXHOJOTHIECKUX 00TacTsX, U
Ja)ke B r'yMaHUTapHbIX cepax. Takum o0Opa3zoMm, Kpyr LIKOJBHHUKOB, JUISI KOTOPbIX MaTeMaTHKa
MOXKET CTaTh 3HAYUMBbIM MPEIMETOM, PACHIUPSAETCS.

[IpakTHyeckasi 1Moje3HOCTh MaTEMATHUKU OOYCJIOBJIE€HA TEM, YTO €€ MPEAMETOM SIBIISIFOTCS
(GyHIaMEHTaJIbHbIE CTPYKTYpPbl HAILEro MHUpA: MPOCTPAHCTBEHHBIE (OPMBI U KOJIWYECTBEHHbIE
OTHOIIEHUSI OT MPOCTEHUIINX, YCBAUBAEMbBIX B HEMIOCPEJICTBEHHOM OIIBITE, JI0 IOCTATOYHO CJIOKHBIX,
HEOOXOIMMBIX JJISl Pa3BUTHUS HAYYHBIX U MPHUKIATHBIX HAeH. be3 KOHKPETHhIX MaTeMaTHUeCKUX
3HAHMUN 3aTPyTHEHO TOHMMaHUE MPUHIUIIOB YCTPONUCTBA U UCIIOJIb30BAaHUS COBPEMEHHOM TEXHUKH,
BOCIIPUSTHE W MHTEpHpeTanuss pa3HOOOpa3HOM COIMANbHOM, SKOHOMMYECKOH, MOJUTUYECKON
nHpopmanuu, MmanodpPexTUBHA OBCETHEBHAS IPAKTUYECKas AeATeIbHOCTh. KaxkoMy yenoBeky B
CBOE€H MKU3HU NMPUXOAUTCS BBIMOIHITH PACUETHl M COCTABIIATH AITOPUTMbI, HAXOUTh U MPUMEHSAThH
(dbopMyIibl, BIAJIETh MPAKTUYECKUMU MPUEMAMHU T€OMETPUUECKIX U3MEPEHHUH U MOCTPOCHUMN, YUTATh
nH(popMalMIo, TMPEACTAaBICHHYI0 B BHUJAE TaOmull, nuarpaMM U TpaduKOB, KUTb B YCIOBHUAX
HEONPEeeIEHHOCTU U IOHUMAaTh BEPOSTHOCTHBIM XapaKkTep ClydalHbIX COOBITHM.

OnHOBpeMEHHO ¢ pacHpeHneM cep NpuMEeHEHUs] MaTeEMaTUKH B COBPEMEHHOM OOIIIeCTBE
Bc€ Oojee BaKHBIM CTaHOBUTCS MAaTeMaTHMYECKMH CTUJIb MBIILIJICHHUS, MPOSBISIIOIIUICS B
ONPENCIEHHBIX YMCTBEHHBIX HaBBIKAX. B Ipolecce M3ydeHuss MAaTEMaTUKHU B apCceHall NMPUEMOB U
METOJIOB MBIIIJICHUSI YEJIOBEKAa E€CTECTBEHHBIM OOpa30M BKJIIOYAIOTCS MHAYKIMS M AECTyKLuS,
00001IeHNE W KOHKPETH3allus, aHallu3 MW CHHTE3, KIacCHPUKAIMs W CHCTEMAaTH3allus,
aOctparupoBaHue M aHajoruss. OOBEKTbl MaTEeMATHYECKUX YMO3AKIIOYEHUH, MpaBuia HX
KOHCTPYUPOBAHUS PACKPBIBAIOT MEXAHM3M JIOTMYECKMX IMOCTPOEHHUH, CHOCOOCTBYIOT BBIPAOOTKE
yMeHus (GopMynupoBaTh, OOOCHOBBIBATh M JOKa3bIBaTh CYXKAEHUSA, TEM CaMbIM pPa3BUBAIOT
JIOTMYECKOe MblIUIeHHe. Benymas posib NOpuHAUIEKUT MaTeMaTHKe U B (DOPMHUPOBAHUU
QITOPUTMUYECKON KOMIIOHEHTBI MBIIUICHUS M BOCIIMTaHWM YMEHHH JEWCTBOBATH 110 3aJaHHBIM
QJITOpPUTMaM, COBEPILIEHCTBOBATh U3BECTHBIE U KOHCTPYUPOBATh HOBBIE. B nporniecce pemenus 3anay
- OCHOBOM y4eOHOM JesTeIbHOCTH Ha ypOoKaxX MaTeMaTHKU - pa3BUBAIOTCS TakKe TBOpYECKas U
IIPUKIJIAIHAsI CTOPOHBI MBIIUICHUS.

OOyuenne wmareMaTHuKe Ja€T BO3MOXKHOCTh Da3BUBaThb Yy OOy4yarolIMXCS TOYHYIO,
palMoHaNbHYI0 U HH(OPMATHBHYIO peyb, yMEHHE OTOMpaTh Haubojee MOAXOJAIINE S3bIKOBBIC,
CHUMBOJIMUECKHE, TIpaduyeckue CpeAcTBa JUld BBIPAKEHHUS CYXICHMH M HarsIIHOTO MX
IIPEICTaBIICHHUS.

Heo0xoauMbIM KOMIIOHEHTOM OOLIEH KyJIbTypbl B COBPEMEHHOM TOJIKOBAaHHU SIBISETCS
oO1iee 3HAKOMCTBO C METOJAAMU MO3HAHUS JCUCTBUTEIBHOCTH, NPEACTaBICHUE O IpeaMeTe U
MeTOoJlaX MaTeMaTUKH, UX OTIMYUI OT METOJOB JAPYrMX €CTECTBEHHBIX M I'YMaHUTApHbIX HAYK, 00
0COOEHHOCTSX MPUMEHEHUs] MaTeMaTHKHU JJIs PEeLIeHUs HAayyHbIX M NPUKIAIHBIX 33aad. Takum
o0Opa3oM, MaTeMaTHuecKoe 00pa3oBaHHE BHOCHT CBOM BKJIaJ B (OpPMHUpPOBaHHE OOIIEH KYIbTYpbI
4eJI0BEKa.

N3yueHne MareMaTHKM TakXe CIIOCOOCTBYET 3CTETHUYECKOMY BOCIHUTAHUIO 4YelOBeKa,
ITOHMMAaHMIO KPacoThbl U M3AIIECTBA MAaTEMAaTHUECKUX PACCYXICHHUM, BOCIPUATUIO TEOMETPUUECKUX
(bopM, YCBOSHHIO HJIEH CUMMETPHH.



HEJU U OCOBEHHOCTH U3YYEHMUS YYEBHOI'O ITPEJIMETA
«MATEMATHKA». 5-9 KJIACCBI

IIproputeTHbIMH LIENAMU O0YyUEHHS] MAaTEMAaTUKE B 5—9 Kiaccax sIBJISIFOTCS:

- (opMupoBaHME LEHTPAIbHBIX MAaTEMAaTUYECKUX MOHATUH  (YMCIIO, BEIWYHHA,
reomMeTpuueckass  (¢urypa, TnepeMeHHas, BEpPOATHOCTb,  (QYHKIMSA),  00ECHEUNBAOLINX
[IPEEMCTBEHHOCTh U NEPCIEKTUBHOCTh MaTEMaTHYECKOT0 00pa30BaHMs 00y4arOIIUXCsl;

- TOJBeNeHHE OOYYaIOUIMXCsl Ha JOCTYIIHOM JJIsi HUX YPOBHE K OCO3HAHHMIO B3aMMOCBSI3U
MaTeMaTUKd M OKPYXKAIOUIEro MHpa, NOHMMAaHHWE MAaTEeMaTUKU KaK YacTH oOLedl KyJIbTypbl
YeJI0BEYECTBA;

- Pa3BUTHE UHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN 00yJaronxcs, H03HaBaTEIbHOM
AKTUBHOCTH, HCCJIEIOBATEIbCKUX YMEHUH, KPUTUYHOCTH MBILIUICHUS, MHTEpEca K H3YUYECHHUIO
MaTeMAaTUKH;

- ¢opMmupoBaHre (PyHKIIMOHAJILHOM MaTeMaTH4YeCKOW I'PaMOTHOCTU: YMEHHS pacro3HaBaTh
MIPOSIBIIEHUSI MaTEMaTHUUECKUX TMOHATUI, 0ObEKTOB M 3aKOHOMEPHOCTEW B PEaJbHBIX JKU3HEHHBIX
CUTyallMsiX W NpPH H3YYEHUU JPYruX YUeOHBIX NPEIMETOB, MpPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpHOCTEH, (PopMynupoBaTh MX Ha S3bIKE MaTeMAaTUKH M CO3JaBaTh MaTeMaTUYECKUE
MOJENY, TMPUMEHSITh OCBOCHHBIM MaTeMaTH4eCKU ammapar s pelieHusl [pPaKkTUKO-
OPUEHTUPOBAHHBIX 33/1a4, HHTEPIPETUPOBATH U OLIEHUBAThH MOJTYYEHHbIE PE3YJIbTATHI.

OCHOBHBIE IMHUU COAEPKAaHUSI Kypca MaTeMaTUKH B 5—9 kiaccax: «Hucna u BEIYHCICHUD,
«Anrebpa» («AnreOpanyeckne BBIPOKCHHS», «YPAaBHEHHS U HEPaBEHCTBaA»), «DyHKIHN»,
«T'eomerpusi» («I'eomerpuyeckue (GUTYpBI W WX CBOHCTBa», «M3MepeHHE TEOMETPUUECKHUX
BEJMYMH»), «BeposTHOCTh U cTaTHcTHKa». JlaHHbBIE JIMHUU Pa3BUBAIOTCS MapajliebHO, Kaxaas B
COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJTHAKO HE HE3aBHCUMO OJHA OT APYrod, a B TECHOM
KOHTakTe u B3auMozelctBuu. Kpome »3Toro, ux oObeAMHSAET JOrHMYecKas COCTaBIISIIOIIAS,
TPaIULMOHHO MpUCYIIas MaTeMaTHMKe M IPOHHU3BIBAIOLIAs BCE MaTeMAaTU4YEeCKHE Kypchl H
cogepxarenbHble  JuHUM.  CdopmynupoBaHHoe B DenepadbHOM  TOCYAAPCTBEHHOM
00pa3zoBaTeIbHOM CTaHAAPTE€ OCHOBHOIO 00IIero oOpa3oBaHus TpeOOBaHUE «yMETh ONEPUPOBATH
MOHATUSAMU: OIPEJENICHUE, aKCHOMA, TEOpeEMa, JOKa3aTelbCTBO; YMEHHE PACIIO3HABATh UCTHHHBIE U
JIOXKHBIE BBICKAa3bIBAHUS, MPUBOJUTH IPUMEPbl M KOHTPIPHUMEPHI, CTPOUTH BBICKA3bIBaHUSA U
OTPHIIaHUS BBICKA3bIBaHUI» OTHOCHTCS KO BCEM KypcaM, a (JOpMHUpOBaHME JIOTUYECKUX YMEHUH
pacrpeniesiseTcsi 1O BCEM TojaM OOydeHHsT Ha YpOBHE OCHOBHOIO o0OIIero o0pa3oBaHMSL
Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOIEE IPEIMETHBIM pe3yJbTaTaM OCBOEHHUs paloueii
IIPOrpaMMbl, paclpesieiEHHbIM 10 rojilaM 00y4eHHUs, CTPYKTYPHUPOBAaHO TaKMM 00pa3oM, YTOObI KO
BCEM OCHOBHBIM, IPUHIMIIKAAIBHBIM BOIpocaM oOyuarouirecs oOpalaluch HEOJTHOKPATHO, YTOObI
OBJIAZICHUE MAaTEeMATUYECKUMHU IOHSATUAMU M HABBIKAMHU OCYILECTBIIAJIOCH IMOCIENOBATEIBHO U
IIOCTYIATENbHO, ¢ COONIOJICHUEM IPUHLMIA MPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYAIUCH B
oOIIyI0 CHUCTEMY MaTeMaTHYeCKUX IMpeACTaBICHUN O0OyJaroluxcs, paciiupsisi U yriayomss e€,
00pa3yst MPOYHbIE MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O IIPEIMETA «<MATEMATUKA» B YYEBHOM IIJIAHE

B cootBerctBu ¢ ®enepanbHbIM TOCYAApCTBEHHBIM 00pa30BaTENbHBIM CTAaHAAPTOM
OCHOBHOTO 00IIIero o0Opa3oBaHHsS MaTeMaTHKa SIBJSICTCS OO0s3aTEIBHBIM IPEIMETOM Ha JaHHOM
ypoBHE oOpa3oBanus. B 5—9 kmaccax yueOHbIi npeamer «MaTemMaTHKay TPAAUIIMOHHO U3y4aeTcs
B paMKax CIIEAYIOIIMX y4eOHbIX KypcoB: B 5—6 Kiaccax — kypca «Matematukay, B 7—9 kiaccax
— KypcoB «Anrebpay» (BKItoUYasi 3JIEMEHThl CTATUCTUKU M TEOPUHU BEPOSITHOCTEH) U «I eoMeTpusi».
Hacrosimieit mporpaMMoit BBOAUTCS CaMOCTOSTEIbHBINA YueOHbBIN Kypc «BeposTHOCTh U CTATUCTHKAY.

Hacrosimelt mporpamMmoii mpeaycMaTpuBaeTcsl BbIIEICHUE B y4eOHOM IJIaHE HAa W3yueHUe
MaTeMaTHKU B 5—6 Kiaccax 5 yueOHBIX YacOB B HEJIENIO B TEUCHUE KaXKIOTO rojia o0y4eHus, B 7—
9 xnaccax 6 y4eOHBIX YaCOB B HEZIEIIO B T€UCHHE KaXI0T0 rojia 00ydeHus, Bcero 952 yueOHbIX yaca.



Maremaruka Anrebpa I'eomerpus BepositHOCTE M
CTaTUCTHKA
5 kiacc S)
6 kyacc S)
7 xyacc -- 3 2 1
8 kimacc* -- 3 2 1
9 xmacc* -- 4 2 -

*B cootBeTcTBUUM C «METOAWYECKUMH PEKOMEHIAIMSIMH TI0 BBEACHUIO (enepaTbHbBIX
OCHOBHBIX 00IIe00pa3oBaTeNbHBIX OporpaMM» (MHCbMO MMHHCTEPCTBA TPOCBEUICHHUS OT
03.03.2023 Ne 03-327) ykazaHno, uto «1pu nepexojie Ha @OOII He B mepBbIii 101 U3y4eHHS YIeOHOTO
MpeAMETa Ha COOTBETCTBYIOIIEM YPOBHE OOIIIEro 00pa30oBaHUs HEOOX0UMO MTPEAYCMOTPETh OCOOBII
MOPSZ0K YIE€OHOTO TIIaHUPOBAHUS (TIEPEXOTHBIN TEPUOT)»

Temarudeckoe TIaHUpPOBaHNE YIEOHBIX KYPCOB M PEKOMEHIYEMOE pacipeiesieHue y4eOHOTO
BPEMEHH Ul M3YYEHHs] OTICIBHBIX TEM, MPEIUIOKEHHBIE B HACTOSIICH MporpamMMe, HaJIo
paccMaTpuBaTh KaK TPUMEpPHBIE OPHEHTHPHI B TIOMOINL COCTaBUTENIO aBTOPCKOW pabodeit
MPOTPaMMBI M TIPEXKJIe BCETO YYUTENI0. ABTOpP MPOTPaMMBbI BIPAaBE YBEIWYUTHh MM YMEHBIITUTH
MpeIIOKEHHOE YHCIIO YYeOHBIX YacoB Ha TeMy, 4YTOObl yIIIyOMThCS B TEMaTUKy, OoJiee
3aWHTEPECOBABINYIO YUSHUKOB, WM HAIIPAaBUTh YCHIIUS Ha MPEOJI0JICHUE 3aTpyIHeHu. JlomycTnMo
TaKXKe JIOKAITBHOE TIepepactpe/ielieHue U NepecTaHOBKa 3JIEMEHTOB COJCP)KaHUSI BHYTPU TAHHOTO
kiacca. KonnuecTBo mpoBepodYHbIX padoOT (TeMaTHUECKUN U UTOTOBBIN KOHTPOJIb KauecTBa yCBOCHUS
y4eOHOT0 MaTepualia) ¥ UX THI (CaMOCTOATEIbHBIE U KOHTPOJIbHBIC PAaOOThI, TECTHI) OCTAIOTCS HA
yCMOTpeHHe yuuTens. Takxke yduTesb BIpaBe YBEIMUUThH WM YMEHBIIUTh YUCIO Y4EOHBIX 4acoB,
OTBEACHHBIX B paboueil mporpamMme Ha 000OIIEHHE, TOBTOPEHUE, CUCTEMATH3alMI0 3HAHUN
oOyuatoniuxcsa. ENMHCTBEHHBIM, HO MPUHIMIIMAILHO BAXKHBIM KPUTEPUEM, SBIISIETCS TOCTHKEHUE
pe3ynbTaToB 00y4YeHHsI, YKa3aHHBIX B HACTOSIIEH Mporpamme.

IIJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA YYEBHOTI'O IPEJIMETA

«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBILIEI'O ObPA30OBAHMUSA

OcBoenue yueOHOTO npeamera «MaTeMaTHKay JIOJDKHO 00ecIieYrBaTh JOCTHKCHIE Ha YPOBHE
OCHOBHOTO 0O0IIEero 0o0pa30BaHUs CICAYIONIUX JMYHOCTHBIX, METANPEAMETHBIX M IPEIMETHBIX
00pa30BaTEIIbHBIX PE3yJIbTATOB:

JIMYHOCTHBIE PE3VYJIBTATHI

JIMYHOCTHBIE PE3yJAbTaThl OCBOCHHS MpOrpaMMmbl ydeOHOro mpeaMera «MaremaTHKay
XapaKTePU3YIOTCS:

Ilampuomuueckoe socnumanue:

MPOSIBJICHUEM UHTEpeca K NMPOIIJIOMY U HACTOSIIEMY POCCHICKON MaTeMaTHKH, IICHHOCTHBIM
OTHOIIICHHEM K JOCTHKCHHSIM POCCUHMCKHUX MaTEMAaTHKOB U POCCUMCKOM MAaTEMaTHUECKOM IIKOJIbI, K
WCIIOJIb30BAHUIO ITUX JOCTH)KCHUH B IPYrUX HayKax U NPUKIAIHBIX chepax.

I'pasicoanckoe u 0yx08HO-HPABCMBEHHOE 6OCNUMAHUE:

TOTOBHOCTBIO K BBIMIOJIHEHUIO O00S3aHHOCTEH TpaXKJaHWMHA U peaju3aldud ero Ipas,
MIPEJICTaBJICHHEM O MAaTEMaTHUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SIBJICHHIA,
MpoLEeayp TpakJaHCKOTO o0IiecTBa (BBIOOPHI, OMPOCHI U Tp.); TOTOBHOCTHIO K OOCYXICHHUIO
ATHUYECKUX MPOOIEM, CBA3AHHBIX C MPAKTUUYECKUM MPUMEHEHUEM TOCTHKEHUN HAayKH, OCO3HAHHUEM
BKHOCTH MOPAJIbHO-ITHUECKUX MPUHITUIIOB B IEATEIHHOCTH YUEHOTO.

Tpyoosoe éocnumanue




YCTAaHOBKOW Ha aKTUBHOE YYacTUE B PELIEHUM IPAKTUYECKMX 3a7ad MaTeMaTHYecKOMN
HAIpaBJICHHOCTH, OCO3HAHMEM BAXXHOCTH MAaTEMaTHUECKOTo OOpa3oBaHMs Ha MPOTSKEHUH BCEU
KHU3HU ISl YCTICITHOW MPOo(ecCHOHANBHON NESITEIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHUH;
OCO3HAHHBIM BBIOOPOM M MOCTPOCHHEM MHIMBHIYaTbHON TPAEKTOPUU 00pa30BaHUs U JKU3HEHHBIX
TUTAHOB C yYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

Ocmemuueckoe eocnumanue.

CMOCOOHOCTBIO K OMOIHUOHAIBHOMY U 3CTETUYECKOMY BOCIPHUSTHIO MaTeMaTHYECKHX
00BEKTOB, 33a7a4, PEIICHHH, PacCyXJICHUI; YMEHUIO BHJIETh MAaTEeMaTHUYECKUE 3aKOHOMEPHOCTU B
HCKYCCTBE.

Llennocmu nayunozo nosnanus:

OpUEHTAlle B JEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4yHBIX HpPEJICTaBICHUNH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHsI YEJIOBEKa, MPUPOAbl U OOILIEeCTBA, IOHUMAaHUEM
MaTeMaTH4eCKON HayKH Kak cepbl YETOBEUECKON AESITEIbHOCTH, 3TANIOB €€ pa3BUTHS U 3HAUMMOCTHU
JUIS pa3BUTHS HUBUIM3ALMH; OBJIAJICHUEM S3bIKOM MaTEeMaTUKH U MaTEMaTHYECKON KyJIbTypoHl Kak
CPEICTBOM IIO3HAHUS MHpA; OBJAJACHUEM NPOCTEHIIMMU HaBBIKAMHM  HCCIIEIOBATEIbCKON
JEeSITEIbHOCTH.

Quzuueckoe eocnumanue, Gopmuposanue Kyiomypvl 300p06bsi U IMOYUOHATLHO2O
bnazononyyus:

FOTOBHOCTHIO NIPUMEHATh MaTeMAaTUYECKUE 3HAHUS B MHTEPECax CBOETO 3/I0POBbS, BEACHUS
310pOBOro 00paza >KM3HU (30pOBOE MUTAaHUE, cOATAaHCUPOBAHHBIA PEXUM 3aHATHM U OTAbIXA,
perynspHas (u3uyeckass aKTUBHOCTh); C(OPMHUPOBAHHOCTHIO HaBbIKa pedeKCHH, MpU3HAHHEM
CBOETO MpaBa Ha OIIMOKY M TaKOTO e MpaBa JPYroro 4eaoBekKa.

Oxonozuueckoe socnumanue:

OpUEHTalle Ha NpUMEHEHHWEe MaTeMaTHMUeCKMX 3HAaHWM s pellleHus 3aJady B 00JacTu
COXPAaHHOCTH OKpY’Kalouleil cpepl, IJIaHUPOBAHMS TIOCTYIIKOB M OLEHKA HUX BO3MOXHBIX
MOCJIECTBUIM ISl OKpY)Karollel Cpeabl; OCO3HAHMEM TIJI0OATBHOTO XapakTepa HSKOJIOTHYEeCKHX
po0JIeM 1 TyTel UX PeIIeHHUs.

Jluunocmmusie pe3ynbmamul, 00ECIIEUNBAIONINE AN TAIIUI0 00YYaAIOLIErocs K U3MEHSIOMINMCS
YCIOBHUSIM COLMATILHOW U MPUPOTHOM CPEbL:

TOTOBHOCTBIO K JEHCTBHSIM B YCJIOBHSIX HEOMPENENIEHHOCTH, TMOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPaKTUYECKYIO AEATEIbHOCTb, B TOM YHCJIE YMEHHE YUUTHCA Y IPYTrUx
J0JIeH, mpruoOpeTaTh B COBMECTHOM JIETEIIbHOCTH HOBBIE 3HAHNU S, HABBIKU U KOMIIETEHIIUH U3 OIbITA
ApYTuX;

HE0OX0IMMOCThIO B (DOPMHUPOBAHMM HOBBIX 3HAHUU, B TOM 4YHCIE (OPMYIHPOBATH HJIEH,
MOHATHS, TUIOTE3bl 00 OOBbEKTaX M SBIEHHSIX, B TOM 4YHCIE paHee HE W3BECTHBIX, OCO3HABATh
NeQUIUTHI COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATh CTPECCOBYIO CHUTYAIHIO
KaK BBI30B, TpEOYIOUIMII KOHTpMEp, KOPPEKTUPOBATh MNPUHMMAaeMble pEIIeHHs M JeHCTBUA,
(dbopMynupoBaTh U OIICHUBATH PUCKHU U MOCIEACTBUSA, (GOPMUPOBATH OTIBIT.

METAIIPEJMETHBIE PE3VJIbTATbBI

MetanpeameTHble pe3yabTaThl OCBOEHUSI MPOrpaMMbl yueOHOro mpeaMera «MaremaTuka»
XapaKTepU3YIOTCs OBJIaJICHUEM YHUBEpCATbHBIMU MO03HABATEIbHBIMU JEHCTBUSIMU,
YHHUBEPCAIbHBIMA KOMMYHHMKaTHUBHBIMHM JECHCTBUSMU W YHHMBEPCAJIbHBIMU PETYIATUBHBIMU
JIEUCTBUSIMU.

VYHHBepcallbHble I03HABaTeIbHbIC JAEHCTBUS oOecrneunBaroT (OpMHpPOBaHHE 0a30BbIX
KOTHUTUBHBIX TPOLIECCOB, OOy4aromuxcs (OCBOGHHE METOJOB MMO3HAHUS OKPYKAIOIIETO0 MHpA;
MIPUMEHEHHE JTIOTUYECKHX, UCCIIE0BATENILCKUX ONepalluii, yYMeHUH paboTaTh ¢ HH(pOpMAIMe).

baszosvie nocuueckue deticmeaus:

- BBUBJIATH M XapaKTepPH30BaTh CYIIECTBEHHbIE MNPU3HAKM MaTEMaTHUYECKUX OOBEKTOB,
MOHATUH, OTHOIIEHUH MEXIy MOHATHAME; (POPMYITUPOBATH ONPEAEICHHS MOHITUI; yCTaHABIUBATD



CYIIIECTBCHHBIA TPU3HAK KIACCU(PUKAIMK, OCHOBAHUS IJIi OOOOLIEHUS U CPAaBHEHUS, KPUTEPHUH
MIPOBOIMIMOTO aHAJIH3a,;

- BOCIPUHUMATH, (HOPMYIHUPOBATh M MPEOOPA30BBHIBATH CYXKIACHUS: YTBEPIUTEIBbHBIE U
OTpHUIATENIbHbIC, SANHIUYHBIC, YACTHBIC U OOIIHE; YCIOBHBIC,

- BBISBIISATh MAaTEMAaTHUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W TPOTHBOpedYrs B (hakrax,
JAHHBIX, HAOIOICHUSAX W YTBEPKICHUSX; PEAJIaraTh KPUTEPUH ISl BEISIBIICHUS 3aKOHOMEPHOCTEH
U IPOTUBOPEYUI;

- JenaTh BBIBOJBI C WCIOJIH30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX W HHIYKTUBHBIX
YMO3AKJIIOYCHHUH, YMO3AKITIOUEHUH 110 aHAJIOTHH;

- pa3dmpaTh JOKa3aTEeIIbCTBA MATEMAaTUYCCKUX YTBEPKICHUH (TIPSIMBIE U OT MPOTHBHOTO),
MIPOBOJIMTH CAMOCTOSITEIIbHO HECIIOKHBIC JOKA3aTeIbCTBA MAaTEeMAaTUYECKUX (haKTOB, BHICTPAHUBAThH
apryMeHTAaIlMI0, TMPHBOJUTh TPUMEPBl W  KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBCHHBIE
paccyxJIeHus;

- BBIOMpATh crocol pelieHns yueOHoH 3a1auM (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEILLIEHUS,
BBIOMpATH HAH00JIeE TIOIXOISIIHN C YIETOM CaMOCTOSITEIIEHO BBIJICIICHHBIX KPUTCPHEB).

baszosvie uccneoosamenvckue deticmeus:

- WCIOJIb30BaTh BOIPOCHI KAaK MCCIIEIOBATEIIbCKHI MHCTPYMEHT MO3HAHUS; (HOPMYIHPOBATH
BOIPOCHI, (PUKCUPYIOIINE MTPOTUBOPEUHE, MPOOIEMY, CAMOCTOSTEIIFHO YCTaHABIMBATE HCKOMOE U
JTaHHOE, (POPMHUPOBATH THIIOTE3Y, APTyMEHTHPOBATH CBOIO MTO3UIUIO, MHCHHUE;

- TIPOBOJWTH TI0 CaMOCTOSTEIIBHO COCTABIICHHOMY IUTAHY HECJIOKHBIA 3KCIICPUMEHT,
HeOOJIbIIOE HCCIEOBaHME II0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTreMaTH4ecKoro OoObeKTa,
3aBUCUMOCTEN 00BEKTOB MEXK Yy CO0O01;

- CaMOCTOSATEIBHO (HOPMYIUPOBATh 00OOIIEHUS M BBIBOJBI MO Pe3yiIbTaTaM IMPOBEIEHHOTO
HaAOJTIOJICHUS, WCCIICIOBAHUs, OICHUBATH JOCTOBEPHOCTH MOJYYCHHBIX PE3yJIbTaTOB, BBIBOJOB H
000011IeHMI;

- IPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE MPOLIECCa, a TAKXKE BBIABUTaTh MPEINOJIO0KEHUS O €T0
Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Paboma ¢ ungopmayueti:

- BBISIBJISITh HEJOCTATOYHOCTh U HM30BITOYHOCTH MH(POpPMAIUH, JTaHHBIX, HEOOXOAUMBIX IS
pelIeHus 3a/1a4H;

- BBIOMpATh, aHAIM3UPOBATh, CHUCTEMATHU3UPOBATH W HUHTEPIPETHPOBATH HH(POPMALIHIO
Pa3IMYHbBIX BUJIOB U (POPM MpEACTABICHUS;

- BeIOMparh (popmy mpencTaBieHUs UHQOPMALMM U WUIUIIOCTPUPOBATH pellaeMble 3a/adyd
cXeMaMu, AuarpaMMaMH, UHOU rpadukoi 1 MX KOMOUHAIIUSAMU;

- OLEHUBATh HAAE&KHOCTh MHGOPMAIUU MO KPUTEPHUSM, MPEIJIOKEHHBIM YUUTEIEM WU
chOpMyIUPOBAHHBIM CAMOCTOSITEIHHO.

Vuueepcanvuvie  kommyHukamuseHvlie  Oeticmeusi — 00ecneuuBarOT  Cc(HOPMHPOBAHHOCTH
COILIMANIbHBIX HABBIKOB 00YYaOIIUXCS.

Obwenue:

- BOCIPUHUMATh U (OPMYIHPOBATH CYXKJICHHUS B COOTBETCTBHHM C YCIOBUSIMH M LEISAMU
0OLIeHMS; ICHO, TOYHO, TPAMOTHO BbIpa)kaTh CBOIO TOUKY 3pEHUS B YCTHBIX U TUChMEHHBIX TEKCTaX,
JaBaTh MOSCHEHUS 10 X0y PELISHUs 3aaui, KOMMEHTHPOBATh MOJTY4YCHHBIN pe3ylbTaT;

- B XoJe OOCYXIeHHs 3a/aBaTh BOMPOCHI MO CYIIECTBY OOCYXJAaeMOW TeMbI, MPOOIEMBI,
pemaeMoi 3a1auM, BBICKA3bIBATh HJIEW, HAIlEIEHHbIE HA TOWCK PEIICHUS; COIMOCTABIATH CBOU
CYXKJCHUS C CYXICHHSIMHU JIPYrUX YYaCTHUKOB AMajora, oOHapy>KHMBaTh pa3jMuue M CXOJICTBO
MO3UIMI; B KOPPEKTHOU popme popMynupoBaTh pa3HOTIACHS, CBOU BO3PAKEHUS;

- TPEICTABIATH PE3yNbTaThl pEIICHHs 3a7adud, JKCIIEPUMEHTa, HCCIEAOBAHMS, IMPOEKTa;
CaMOCTOSITENIbHO BBIOMPATh (popMaT BBICTYIUICHHS C YIETOM 3a/a4 Mpe3eHTalUd U 0COOCHHOCTEN
ayJTUTOPHUH.

Compyonuuecmao:



- MOHUMATh M MCIIOJIb30BATh MPEHMYIIECTBA KOMAHAHON M WHAWBHUIYAJILHOW pabOTHI MpHU
peleHNn Y4eOHbIX MaTeMaTW4YeCKUX 33]ad; NPUHUMATh LEelIb COBMECTHOW JESTEeIbHOCTH,
IUTAHUPOBATh OPTaHMU3ALMUI0 COBMECTHOH palboThl, pacmpenensiTh BHIBI paldOT, IOTOBAPHBATHCA,
o0CyKIaTh Mporece U pe3ynbTaT paboThl; 00001aTh MHEHHSI HECKOJIBKUX JIIOJICH;

- Y4acTBOBaTh B TIPYMIOBBIX (popmax paboTsl (0O0CYXIeHHsS, 0OMEH MHEHHUSMH, MO3TOBBIC
IITYPMBI U Jp.); BBIIOJHATH CBOIO 4acTh pabOThl U KOOPAMHHUPOBATH CBOM ACUCTBUS C IPYTUMHU
YJieHAMH KOMAaHJIbl; OIICHMBATh KAayeCTBO CBOETrO BKJIAJa B OOWIMI MPOAYKT IO KPHUTEPHSM,
cOpMYIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUS.

Vuuseepcanvuvie pecynamuguvie Oetlicmeusi 00ecnedunBaOT (HOPMUPOBAHHE CMBICIOBBIX
YCTaHOBOK U )KMU3HEHHBIX HAaBBIKOB JIMYHOCTH.

Camoopeanuzayus:

- CaMOCTOATEIbHO COCTABJIATH IIJIaH, aITOPUTM pELICHUs 3aJauu (WIK ero 4acTh), BEIOUpaTh
cnoco0 pemeHus ¢ y4ETOM HUMEIOIIUXCS PECypCcOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh M KOPPEKTHUPOBATH BAPHAHTHI PEIICHUH ¢ y4ETOM HOBOW WH(pOpMAIINH.

CamoxoHmpons.:

- BIIQJIETh CIIOCOOAMHU CaMOTIPOBEPKH, CAMOKOHTPOJIS Tpolecca W pe3yiabTara peHIeHUs
MaTeMaTUIEeCKOM 3a1a9Hu;

- TpPEeIBUAETh TPYAHOCTH, KOTOpPBHIE MOTYT BO3HHKHYTH IPH DEIICHWW 3aJaud, BHOCHTH
KOPPEKTHBHI B JICATEIILHOCTH HA OCHOBE HOBBIX OOCTOSATENBCTB, HAMICHHBIX OMIMOOK, BBISBJICHHBIX
TPYIHOCTEN;

- OIICHUBATh COOTBETCTBHE pe3yibTaTa ACATEIHHOCTH TOCTABICHHON IENN W YCIOBHSM,
OOBSICHATH TPUYMHBI AOCTIKEHHUS WIA HEIOCTW)KCHUS IIeTH, HAXOIUTh OIMHUOKY, aBaTh OICHKY
MPHUOOPETEHHOMY OIIBITY.

MNPEAMETHBIE PE3YJIbTATbBI

[IpenMeTHbIe pe3yabTaThl OCBOEHUS paboueil MporpaMMbl 0 MaTeMaTUKe MPECTABIEHBI 10
rojiaM o0y4eHHUs B CIIEIYIOMINX pa3/ielaX MporpaMMbl B paMKaXx OTJENbHBIX KYpCOB: B 5-6 Kiaccax -
Kypca «Marematuka», B 7-9 kiaccax — KypcoB «Anrebpan, «l'eomerpus», «BeposTHOCTH H
CTaTHCTUKA.

Pa3BuTHe NOrHMUECKUX MPEICTaBICHUM U HABBIKOB JIOTHYECKOTO MBIIIICHUS OCYILECTBISETCS
Ha MPOTSHKEHUHM BCeX JIET OOydeHHs B OCHOBHOM WIKOJIE B paMKax BCEX Ha3BaHHBIX KYpCOB.
[IpenmonaraeTcsi, 4TO BHITYCKHUK OCHOBHOM IIKOJIBI CMOKET CTPOUTH BBICKA3BIBAHUS U OTPULIAHUS
BBICKa3bIBaHUM, pPAcClO3HABAaTh HCTHUHHBIC W JIO)KHBbIE BBICKA3bIBAaHUS, MPUBOIUTH MPUMEPHI U
KOHTPIPUMEPBI, OBJAJCET MOHATUSIMH: OINpeAeTeHHE, aKChoMa, Teopema, J0Ka3aTelbCTBO - H
HAY4YUTCS UCIOIb30BaTh UX MPU BHINOJHEHUH Y4€OHBIX U BHE YUeOHBIX 3a/1a4.

PABOYAS TIPOI'PAMMA YUEBHOI'O KYPCA "MATEMATHUKA". 5-6 KJIACCbI

HEJX U3YYEHUSA YYEBHOTI'O KYPCA

HpI/IOpI/ITeTHHMI/I JR(SAIB2 1% 051 06y‘IeHI/I${ MaTeMaTHKe B 5-6 Kj1accax SIBISTFOTCS:

- IIPOAOJDKCHHUC q)OpMI/IPOBaHI/IH OCHOBHBLIX MaTEeMaTUYCCKUX MOHSATUM (‘II/ICJ'IO, BCINYHHA,
IreoOMCTpUYICCKas (bnrypa), O6€CH€‘H/IBaIOH_[I/IX IMPEEMCTBCHHOCTDb u MNEPCIICKTUBHOCTDH
MaTEMaTH4YCCKOI'O O6pa3OBaHI/I$I 06yqa}01u1/1xc51;

- Pa3BUTHUC UHTCIUICKTYAJIbHBIX U TBOPUCCKUX cIocoOHOCTEH O6y‘IaIOIJ_II/IXC$I, MO3HABATEILHOU
AKTHBHOCTH, UCCJICJOBATCIIbCKUX YMeHHﬁ, HHTEpECa K U3YUYCHHUIO MAaTCMATUKU

- IOABCACHUC o6y11a}0m1/1xc;1 Ha AOCTYIIHOM Ui HUX YPOBHC K OCO3HAHHIO B3aMMOCBSA3U
MAaTEMATUKU U OKPYXKAOMICTO MHUpPA;

- (I)OpMI/IpOBaHI/IC (byHKHHOHaHBHOﬁ MaTeMaTHU4eCKOM T'paMOTHOCTH: YMCHHS PaCllO3HABATH
MaTeMaTHYeCKue 0ObEKTHI B PCAIbHBIX KU3HCHHBIX CUTYAUAX, IPUMCHATH OCBOCHHLIC YMCHUA 1
peuICHUd TPAKTUKO-OPUCHTUPOBAHHBIX 3aJa4, HHTCPIPETUPOBATH IIOJIYYCHHBIC PE3YyJIbTATbl U
OIICHMUBATHb UX HAa COOTBCTCTBUC HpaKTquCKOﬁ CUTyalluu.



OcHOBHBIC JTMHUU COJIEPXKAHHs Kypca MaTeMaTHKH B 5-6 kimaccax — apudmerndeckas u
reoMeTpUYecKasi, KOTOPbIe Pa3BHBAIOTCS MApaUICIbHO, KaKJask B COOTBETCTBUH C COOCTBEHHOMU
JIOTUKOW, OJJTHAKO, HE HE3aBUCUMO OJIHA OT APYroM, a B TECHOM KOHTAKTE U B3aUMOACHCTBUU. Takxke
B KypC€ NMPOUCXOAUT 3HAKOMCTBO C 3JIEMEHTAMU alreOpbl U ONMUCATEIbHON CTaTUCTHUKH.

W3yuenne apuMeTnueckoro Marepruaia HAUMHACTCS CO CUCTEMAaTH3aIMK U PAa3BUTHUS 3HAHUN
O HaTypaJbHBIX YHCIAaX, IOJYYEHHBIX B HadalbHOM miKoJsie. Ilpu 3TOM coBeplieHCTBOBaHUE
BBIUMCIIATEIILHOW TEXHUKA H (POPMHUPOBAHME HOBBIX TEOPETUYECKUX 3HAHUUA COYETACTCS C
pa3BUTHEM BBIUYMCIUTEIBHONW KYIbTYphl, B YaCTHOCTH C OOy4eHHEM HPOCTEHIINM TNpHEMaM
MPUKUIKA U OLEHKU Pe3yJbTaTOB BblUKMCIEHUI. M3yueHne HaTypalbHbIX Yncel IpoJoiKaeTcs B 6
KJIacCe 3HAKOMCTBOM C HA4YaJIbHBIMU MOHITUSIMHU TEOPUU JETUMOCTH.

Jlpyroit kpynHblii OJOK B coiepkaHUM apu(METHUYecKOW JMHUU - 3TO Apodbu. Hauano
U3Y4YEHUs OOBIKHOBEHHBIX U JECATUYHBIX JpoOeil OTHeceHO K 5 kiaccy. DTO MEpBbIM 3Tam B
OCBOEHHUU Jpo0el, KOra MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMH MJIESIMU, MOHATUSAMHU TeMbl. [Ipu
9TOM pPACCMOTPEHHE OOBIKHOBEHHBIX JpoOeil B MOJHOM OO0BEME MpPEAIIeCTBYET H3Y4YEHUIO
JECSITUYHBIX Ipo0ei, 4To 11e1ecoo0pa3Ho ¢ TOUKH 3PEHUs JIOTUKU M3JI0KEHHUS YMCIOBOM JIMHUH,
KOIr/la MpaBWwia ACUCTBUH C JAECATUYHBIMU JApOOSIMH MOKHO OOOCHOBAaTh YK€ H3BECTHBIMU
QITOPUTMAaMH BBITIOJHEHUS JEUCTBUN C OOBIKHOBEHHBIMH APOOSIMU. 3HAKOMCTBO C JECSITHUHBIMU
OpOOSIMU PAacIIMPUT BO3MOXKHOCTU JUIsl TOHMMAaHUS OOYYaloIMMHUCA MPUKIAAHOTO MPUMEHEHUS
HOBOM 3amMcH MPH U3Y4EHUH IPYTUX IPEIMETOB U MPHU MPaKTUYECKOM Hcnoib3oBaHuu. K 6 kinaccy
OTHECEH BTOpPOW dTalm B H3y4YeHUU ApOoOeH, rAe MPOUCXOAUT COBEPIICHCTBOBAHWE HABHIKOB
CpaBHEHMsT M TMpeoOpa3oBaHHs JApoOel, OCBOEHHE HOBBIX BBIYMCIUTENBHBIX aJITOPUTMOB,
OTTAaYMBAaHUE TEXHUKU BBIYMCICHUN, B TOM YHCIE 3HAYCHUH BBIpAXKEHHH, cOAEpKallluX |
OOBIKHOBEHHBIE, U IECATUYHBIE IPOOH, YCTAHOBJIEHHUE CBS3EH MEX]Ly HUMH, PACCMOTPEHHE TPUEMOB
pelieHus 3a1a4 Ha Ipoou. B Hayane 6 kiacca mpouCcXoAUT 3HAKOMCTBO C MOHSTHEM IMPOLIEHTA.

OCOOEHHOCTBIO M3YYEHUS IMOJIOKUTEIbHBIX U OTPULATENBHBIX YUCEI SIBISAETCS TO, YTO OHU
TaKK€ MOTYT pacCMAaTpUBAThCA B HECKOJIBKO 3TanoB. B 6 kimacce B Hayane M3y4EeHHS TEMBI
«IlonoxuTenbHpIE U OTPULIATEIbHBIE YHMCIIa» BbIENAeTCA noj Tema «Llenble umcna», B pamkax
KOTOpOM 3HAaKOMCTBO C OTPHUUATCIBHBIMM YHCIAMM W JCUCTBUSMHM C IOJIOKHTEIBHBIMU U
OTPULATEIBHBIMY YHCIIAMHU IIPOUCXOIUT HA OCHOBE COAEPIKATEIBHOTO MOAX0AA. DTO MO3BOJISAET Ha
JOCTYITHOM YPOBHE IO3HAKOMHUTH y4JaIIUXCsl IPAKTUYECKH CO BCEMH OCHOBHBIMU NOHATHSMHU TEMBI,
B TOM YHCJI€ U C IPAaBUIAMHU 3HAKOB IPU BBHINOJHEHUM apUPMETHUYEeCKUX AedcTBuid. V3yueHue
palMoOHaIBHBIX YHCEN HA 3TOM HE 3aKOHYHUTCS, a OyAeT MPOoI0JIKEHO B Kypce anredpsl 7 Ki1acca, 4yTo
CTaHET CJICAYIOIIMM IPOXOAOM BCEX IPUHUUIMAIBHBIX BOIPOCOB, TEM CaMbIM pa3ZciieHue
TpyAHOCTEH o0Jseryaer BOCHpPUITHE MaTepuaya, a paclpelielieHHe BO BPEMEHU CIIOCOOCTBYET
IIPOYHOCTU NPUOOPETAEMBbIX HAaBBIKOB.

IIpu 0OyueHHM pelIeHuI0 TEKCTOBBIX 3a/1a4 B 5-6 Kjlaccax MCIOJB3YHOTCS apu(pMeTHYecKue
npuémsl perieHus. TekcToBble 3aa4M, pelaeMble PU OTPAOOTKE BHIYUCIUTEIBHBIX HABBIKOB B 5-6
KJ1accax, pacCMaTPUBAIOTCS 3a/1a4M CIELYIOINX BUIOB: 3aja4 Ha IBKEHUE, HA YaCTH, HA IIOKYIIKHY,
Ha pa0oTy M MpPOU3BOAUTENIBHOCTh, HA IPOLEHTHI, Ha OTHOIIEHUs M mponopuuu. Kpome Toro,
oOyyaronuecst 3HaKOMATCsI ¢ IpUEMaMH pelIeHns 3a/1a4 IepedopoM BO3MOKHBIX BApUAHTOB, y4aTCs
paboTath ¢ HH(pOpMaLMEH, TPeICTaBIeHHON B opMe TaOIUIl WIIK AUArPaMM.

B paboueii nporpamMmme npeaycMoTpeHo (JopMUpPOBaHKE MPONEAEBTUUECKUX alreOpandyecKux
IIpeICTaBICHUM. bykBa Kak CHMMBOJI HEKOTOPOTO 4YHCIa B 3aBUCUMOCTHM OT MAaTE€MaTH4E€CKOIO
KOHTEKCTa BBOAUTCS NOCTENEHHO. byKBEHHasi CUMBOJIMKA IIIMPOKO UCIOJIB3YETCS MPEXKIE BCETO IS
3aMuch  OOIIMX YTBEPXKJICHUM M TNpeaaokeHud, ¢(opMyl, B YACTHOCTH JUIS BBIYMCICHUS
Tr€OMETPUYECKUX BEJINYMH, B KAUECTBE «3aMECTUTEINS YHUCIIA.

B kypce «MatemaTuku» 5-6 K1accoB IIpeICTaBICHA HAIJIAIHAs TEOMETPHUs], HAIIPABJICHHAS Ha
pa3BuTHE OOPa3HOTO MBIIUIEHUS, TPOCTPAHCTBEHHOI'O BOOOpa)KEeHUs, N300pa3UTENbHBIX YMEHHH.
OTO0 BaXKHBIW 3Tall B U3yUYEHUU F€OMETPUH, KOTOPBIN OCYIIECTBISAETCS HAa HAIISIIHO -IPAKTUYECKOM
YPOBHE, ONMMpPAETCsl HA HArJIsgIHO-00pa3Hoe MbIIUIeHHe oOyyaromuxcsa. bosbmas ponb 0TBOAUTCS



MPAKTUYECKOH IESTETLHOCTH, OIBITY, SKCIEPUMEHTY, MOACTUPOBaHNI0. O0ydaronirecs 3HaKOMSITCS
C TEOMETPHYECKUMH (HUrypaMH Ha IUIOCKOCTM W B TMPOCTPAHCTBE, C HUX MPOCTEHIINMHU
KOH(UTypanusMHy, y4arcs n300pakaTh MX Ha HEJIMHOBAHHOM M KJIeTYaTOi Oymare, paccMaTpUBaIOT
UX IPOCTEHIIME CBOMCTBA. B mpolecce mM3ydeHMs HarjasgHOW I'€OMETPUU 3HAHHUs, IIOJIyYCHHBIE
00y4aromuMucs B HaYaJIbHOH IIKOJIE, CHCTEMATU3UPYIOTCS U PACHIMPSIOTCS.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJIAHE

CormacHo y4eOHOMY IUTaHY B 5—6 Kiaccax H3y4aeTcsd HMHTETPUPOBAHHBIA IPEAMET
«MaremaTiKa», KOTOpBIH BKIIOYaeT apu(pMeTHYeCKUil MaTeprall U HarJsJHy T€OMETPUIO, a TAKKE
MIPOIEEBTUUECKHUE CBEICHUS U3 aJIre€Ophl, JIEMEHTHI JJOTMKU M Hayajla ONMCATENbHONW CTATUCTUKH.

Y4eOHbIi MIaH Ha W3y4eHHE MaTEMAaTHKH B 5-6 Kilaccax OTBOJUT HE MeHee 5 y4eOHBIX 4acoB
B HEJIEJIIO B TE€YEHHE KaXKJ0T0 rojia o0yueHusi, Bcero He MeHee 340 yueOHbIX 4acoB.

COJEPKAHUE YYEBHOT'O KYPCA (11O TOAAM OBYYEHMUA)

5 kJaace

HatypanbHble uncna u Hyab

HarypanbHoe uncno. Psa HatypaneHbix yucen. Yucno 0. M300pakeHne HaTypalbHBIX YnCe
TOYKaMH Ha KOOPJIMHATHOM (YMCIIOBOI) MPSIMOH.

[To3uumoHHas cucremMa cyucieHus. Pumckas Hymepanus Kak IpUMEp HENO3WIHOHHOMN
CUCTEeMbI cuucieHus. [lecsaTuunas cucremMa CuiCiIeHusl.

CpaBHeHHE HATypaJbHBIX YHCEN, CPaBHEHHME HATypaJlbHbIX uHcel C HynéM. CrnocoObl
cpaBHeHUs. OKpyIJIeHHE HAaTypallbHbIX YHCEI.

CrnosxeHre HaTypaJbHBIX YHMCEJ; CBOMCTBO HYJS IPH CIOKEHUU. Bbruntanue kak JeiicTue,
oOpaTHOE CJIOXKEHUIO. YMHOKEHHE HATypalbHBIX YHCEJ; CBOMCTBA HYNIs M E€IUHMIBI TPU
yMHOKeHuU. [lenenune kak aeiicreue, o0patHoe yMHOXKeHUI0. KoMIIOHEHTHI 1eliCTBUH, CBSI3b MEXIY
Humu. [IpoBepka pesynbrara apupmMerndeckoro aeicTBus. [lepeMecTUTeNbHOE M COUYETATEIHHOE
CBOMCTBA (3aKOHBI) CIIOKEHHUS U YMHOKCHHUSI, PACIIPEICTUTEIIHHOE CBOMCTBO (3aKOH) YMHOKCHHUSI.

Hcnons3oBaHnue OykB i 0003Hau€HHs HEW3BECTHOIO KOMIIOHEHTAa M 3alllCHU CBOMCTB
apu(METHUECKUX JTCUCTBUH.

JlenmuTenu ¥ KpaTHbIE 4MCIIA, PA3JIOKEHHE HAa MHOXKHTENIHW. IIpocThle M cOCTaBHBIE 4YMCIIA.
[Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ OCTaTKOM.

Crenensp ¢ HaTypalbHBIM [TOKA3aTeIEM. 3aIMCh YUCIIA B BUJEC CYMMBI Pa3psiAHbIX CIaracMblX.

Yucnosoe BblpakeHUe. BoruncieHne 3HaueHUI YUCIIOBBIX BBIPAXKCHUN; IOPAIOK BBIITOJHEHUS
neiicteuil. Mcnonb3oBaHue NPU BBIYUCICHUAX NEPEMECTUTEIBHOTO M COYETATEIbHOIO CBOMCTB
(3aKOHOB) CJI0KEHUS M YMHOXKEHUS, paclpeieIMTEIbHOTO CBOMNCTBA YMHOKEHHUSL.

Hpoou. IlpencraBienue o ApoOu Kak crocode 3amucu 4yacTu BeaUYuHbl. OOBIKHOBEHHBIE
npo6u. I[IpaBunbHble W HenpaBuibHble ApoOu. CMelnaHHas JpoOb; MPEACTaBIEHUE CMEIIAHHON
IpoOu B BUJE HENPaBWIBHONW JpoOM M BbIJIEJIIEHUE LIE€JION YacTH YMCIAa U3 HENPaBUIBHOM IpoOH.
N306paxenue apobeil ToukamMu Ha 4McI0BOM mpsiMmoi. OcHOBHOE cBOiicTBO JpoOu. CoxpalieHue
npo6eii. [Ipusenenue qpodu k HoBoMy 3HameHaTelnto. CpaBHeHue Jipooeit. Ciio)keHue U BEIYUTaHUE
npoOell. YMHOXKEHUE U JiesieHue ApoOeil; B3auMHo-o0paTHble JpoOu. HaxoxaeHne yactu 1enoro u
LIEJIOTO IO €r0 YacTH.

Hecatuunas 3anuch ApoOei. IIpencrtaBieHue aecATUUHOW ApoOM B BHUAE OOBIKHOBEHHOM.
N300paxkxeHue NecATUYHBIX JApoOei ToukaMu Ha 4HUCIOoBON mpsiMoi. CpaBHEHHE IECATUYHBIX
TIpoOeii.

Apugpmernueckue 1eicTBUS ¢ AeCATUUHBIMU ApoOsiMu. OKpyriieHHe JeCITUYHBIX APOOeii.

Pemenne TeKCTOBBIX 3afay. PelieHHe TEKCTOBBIX 3ajad apU(PMETHYECKUM CIHOCOOOM.
Pemenne normyeckux 3amad. Pemenue 3amay  mepeOOpoM BceX BO3MOXKHBIX BapHaHTOB.
Vcnonp3oBaHue MpH peleHN  3aa4 TaOlIUIl U CXEM.



Pemenue 3anau, cojeprkamux 3aBUCHMOCTH, CBSI3bIBAIOLIUE BEIUYMHBI: CKOPOCTb, BpeM,
paccTosiHMe; I€Ha, KOJIMYECTBO, CTOMMOCTb. EJWHUIIBI M3MEpeHUs: Macchl, 00bEMa, LEHBI;
paccTosiHUs, BpEMEHU, CKOPOCTH. CBS3b MEXAY €AMHULIAMU U3MEPEHNS KaKI0W BEJTMYHHBI.

Perienne 0CHOBHBIX 33124 Ha APOOH.

[IpencraBnenne JaHHBIX B BUIE TaOJIHUI, CTOJIOYATHIX AUATPaAMM.

Harnsanas reomerpus

Harnsanuele npencrasienus o gurypax Ha INIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, Jy4, yrod,
JIOMaHasi, MHOTOYI'OJIBHUK, OKPYKHOCTb, KpyT. YTou1. [IpsMO#, OCTpBIN, TyIIOW U pa3BEPHYTHIN YIJIbI.

JliivHa oTpe3Ka, METpUUECKHUE €IMHUIBI ITUHBL. [THa IoMaHOH, TEpUMETP MHOTOYT OJIbHUKA.
N3mepenue 1 OCTpOEHHE YIJIOB € HOMOUIbIO TPAHCIOPTHUPA.

Harnsanuele npencraBieHus 0 Gurypax Ha IUIOCKOCTH: MHOTOYIOJIBHUK; HPSIMOYTOJIbHUK,
KBaJ[paT; TPEYTOJIBHUK, O PABEHCTBE (QUTYD.

N300paxkenue ¢uryp, B ToM uucie Ha kieryatod Oymare. [loctpoeHue xoHpurypauuit us
yacTel MpsMON, OKPY)KHOCTM Ha HEJIMHOBAaHHOW W KjeryaToi Oymare. lcronb3oBaHHE CBOMCTB
CTOPOH U YIJIOB MPSIMOYrOJIbHUKA, KBaJipaTa.

[Tnomaas NpsAMOYTroabHUKA 1 MHOTOYI'OJIbHUKOB, COCTABJIEHHBIX U3 MPSMOYTOJIbHUKOB, B TOM
yucie puryp, n300pakEHHBIX HA KJIeT4aToil Oymare. EMMHUIBI H3MEpEeHUs TIIOMIAIH.

Harnsagnele  mpenacrtaBieHus O IPOCTPAHCTBEHHBIX — (urypax:  OpsSMOYTOJIbHBIN
napajuienenumnesa, Kyo, MHOrorpaHHuku. M3o0paxenue mpocTeiiinx MHOrOrpaHHUKOB. Pa3BEépTku
Ky0a u mnapamwienenunena. Co3gaHue Mojene MHOTOTPAaHHUKOB (M3 Oymaru, IpOBOJIOKH,
TJIACTUIIMHA | JIP.).

O6BEM IPAMOYroJIbHOTO Napajuienenunena, kyoa. Enunume nusmepenus oobéma.

6 xiacc

HarypaneHbie uncia

Apugpmernueckue AEWCTBUS € MHOTO3HAUYHBIMH HATypalbHbIMM 4YHCIaMU. YHCIOBBIE
BBIPQXKEHHUS, MOPAJOK JEHCTBUH, MCIOJIb30BaHME CKOOOK. Vcrosib30BaHME NpU BBIYUCICHHSIX
IIEPEMECTUTENBHOIO U COYETATEIbHOIO CBOMCTB CIIOXKCHHS M YMHOKCHHs, PAcCIpeAeIUTEIIBHOTO
cBOMCTBa yMHOX)eHUsI. OKpyTJICHUE HATYpAIbHBIX YHCET.

Jlenutenu W KpaTHBIC YMCIa; HAMOOBIINI OOIMMNA AETUTEIh W HauMEHbIIee olIiee
KpaTHOE. JleMMOCTb CyMMBI M IPOU3BEACHMS. [lerieHne ¢ OCTaTKOM.

Hpo6u. OObIKHOBEHHAsI APOOBL, OCHOBHOE CBOMCTBO APOOH, COKpalieHue Apooeit. CpaBHEHHE
U yropsounBaHue qpooei. Pemenne 3a1a4 Ha HaX0>KICHUE YacTH OT LIEJIOT0 U LIEJI0T0 10 €r0 YaCTH.
JlpoOHoe uncno kak pe3ynbraT geneHus. [IpeacraBienne necsaTuuHoi 1poou B BUJIE 0OBIKHOBEHHON
IpoOu U BO3MOXHOCTb IPEICTABICHUs OOBIKHOBEHHOH IpoOu B BUIE AECATHUHON. JlecsaTHuHbIE
IpoOu M MeTpuyeckas cucreMa Mep. Apudmernueckue AEHCTBUS M YUCIOBBIE BBIPAXKEHUS C
OOBIKHOBEHHBIMH U JAECATUUHBIMU APOOSIMH.

OtHowienue. JleneHue B JaHHOM OTHOIIEHMHM. Macmtad, nponopuus. Ilpumenenue
IIPONIOPLIMI IIPU PELLIEHUH 3aa4.

[lonsTe npoueHTa. BpluncieHne NMPOLIEHTa OT BEIMYMHBI M BEJIMYMHBI IO €€ IPOLEHTY.
BelpaxkeHne NpOLEHTOB AECATHUHBIMU JpoOsiMu. PemieHue 3agad Ha HPOLIEHTHL. BbipakeHue
OTHOILICHHS BEJIMYMH B IIPOLIEHTAX.

[TonoxwurenpHble U OTpULIATENbHBIE yncia. [log0kuTeNbHbBIE N OTpULIaTEIbHBIE Yncia. Llenbie
yuciaa. Moaynab 4uciaa, TeOMeTpUUuecKkass HHTepIpeTanus Moayis yucia. M3o0paxeHue uucen Ha
KOOpAMHATHOM mpsiMoii. Yucnossle npoMexyTku. CpaBHeHuUe unces. ApupmeTnueckue 1eicTBus ¢
MIOJIOKUTEIbHBIMU U OTPULATEIbHBIMU YMCIIAMHU.

IIpssmoyronpHas cucTeMa KOOPAMHAT Ha IUIOCKOCTH. KoopaumHaTel TOYKM Ha IUIOCKOCTH,
abcmucca u opauHata. [loctpoeHne Touek U GUryp Ha KOOPAMHATHOM MIOCKOCTH.

bykBenHnsle BblpakeHus. [IpuMeHeHue OyKB A 3alMCH MaTeMaTHYECKUX BBIPAXKEHUH U
npeioxkennil. CBoiicTBa apudmernueckux AeUCTBUI. ByKBEHHbIE BBIPAKEHHMS W YHCIIOBBIE



IIOICTAHOBKU. DyKBEHHbBIE paBEHCTBA, HAXOXKICHME HEU3BECTHOIO KOMIOHEeHTa. Dopmyisl;
(bopMyIbI IEpUMETpa 1 TIIOLIAAN IPSIMOYTOJIbHUKA, KBagpaTa, 00bEMa nmapajuieNenumneaa u Kyoa.

Pemenne TeKCTOBBIX 3ajay. PemieHne TEKCTOBBIX 3a/1ad apU(PMETHYECKUM CIOCOOOM.
Pemenne nornyeckux 3amad. Pemenne 3amau nepeGopoM Bcex BO3MOXKHBIX BapHaHTOB. Pemienue
3a]1a4, COJEPIKAIINUX 3aBUCUMOCTH, CBSI3bIBAIOIINX BEJIMYMHBI: CKOPOCTh, BPEMS, PACCTOSIHUE; 1IEHA,
KOJIMYECTBO, CTOMMOCTH; IMPOU3BOJUTEILHOCTh, BpeMs, 00bEM paboThl. EnuHUIBI H3MepeHus:
Macchl, CTOUMOCTH; PACCTOSIHUS, BpEMEHH, CKOPOCTU. CBSI3b MKy €IMHULIAMU U3MEPEHUS KaX 101
BEIMYMHBL. PeleHue 3aaay, CBSI3aHHBIX C OTHOIIEHHEM, IPONOPLUOHAIBHOCTHIO BEJIWYMH,
MPOIICHTaMU; pEIIeHNE OCHOBHBIX 3a/1ad Ha IPOOH U TIPOLIEHTHI.

OreHKa U IpUKKJKA, OKpyTiIeHne pe3ynbrara. CocraBieHne OyKBEHHBIX BRIPRXKEHUH 110

YCIIOBUIO 3a/1a4H.

[IpencraBnenue JaHHBIX C TOMOIIBIO TaOIUI] U AuarpamM. CTojO4YaTeie TuarpaMMbl: YTCHUE
1 noctpoeHue. UTeHne KpyroBbIX AUarpaMMm.

Harnsannas reomerpus. Harnsanele npeacraBiaeHus 0 GUrypax Ha miaoCKOCTH: TOYKa, psMasi,
OTpE30K, Jy4, YrOJI, JOMaHasi, MHOTOYT OJIbHUK, YETBIPEXYT OJIbHUK, TPEYT OIbHUK, OKPYKHOCTD, KPYT.

B3aumHoe pacmosio)keHue JByX HpSMbIX Ha IUIOCKOCTH, HapajuleibHble MpsSMBIE,
MepIeHIUKYIIApHbIe TpsiMble. 3MepeHne pacCTOsSHUM: MEXIy ABYMS TOYKaMH, OT TOYKH JO
MPsIMOM; JUITMHA MaplLIpyTa Ha KBaJpaTHON CEeTKe.

W3mepenue M TOCTPOEHHE YIJIOB C IOMOIIBIO TpaHCHOPTHpA. Buabl TpeyrojabHHUKOB:
OCTPOYTOJIbHBIN,  MpPSIMOYTOJIbHBIN,  TYNOYTrOJBHBIM;  paBHOOEIPEHHBIN, PABHOCTOPOHHHUU.
YeTbIpEXYroNbHUK, MPUMEPHl YETHIPEXYrOJbHUKOB. lIpAMOYrojlbHUK, KBaapar: HCIOJIb30BAHUE
CBOMCTB CTOpOH, YrjoB, AuaroHaieil. M3oOpakeHune reomerpuueckux (Uryp Ha HEIMHOBAHHOM
Oymare ¢ HCHOJb30BaHUEM LMPKYJs, JHMHEWKH, YrojibHHKA, TpaHcrmoptupa. [locTpoenus Ha
KJieT4yaToil Oymare.

[lepumerp MHOroyronpHuka. [lonsarue miomanu GUrypsl; eUHHUIBI WU3MEPEHUS IUIOIIAIH.
[TpubmxEéHHOE M3MEpeHne Iomaayd GUryp, B TOM 4ucie Ha KBajapaTHOUW ceTke. [IpubmmkEHHOE
M3MepeHue AINHBI OKPYKHOCTH, IJIOLIaN KpyTa.

CuMMeTpHs: LIeHTpalibHas, OCeBasi U 3epKayibHasg cumMMmeTpuu. [locTpoeHre CUMMETPUYHBIX
¢buryp.

Harnsanueie npeacraBiaeHuss 0 MPOCTPAHCTBEHHBIX (UTypax: mapauienenunen, Ky, mpusma,
nupamuia, KOHyc, WIMHIp, map u cdepa. M3o0pakenue npoctpancTBeHHBIX (uryp. [Ipumepst
Pa3BEPTOK MHOTOTPAHHUKOB, HWIMHIpa U KoHyca. Co3aaHue Mojeseil MpOoCTPpaHCTBEHHBIX (QUTYp
(u3 Oymaru, MPOBOJIOKH, TUIACTHIIMHA U JIP. ).

[Tonsite 00bEMa; eAUHULIBI H3MEPEeHUs 00bEMa. OOBEM MPSAMOYTOJILHOTO HapasliesenuIea,
Kyo0a.

IJIAHUPYEMBIE ITPEJJMETHBIE PE3YJIbTATHI OCBOEHUSI PABOYEM
HNPOI'PAMMBI KYPCA (I1IO 'OAAM OBYYEHMUS)

OcBoenune ydeOHOro kypca «MaremaTnka» B 5-6 Kiaccax OCHOBHOHM IIKOJIBI JIOJKHO

o0ecrieyrBaTh JOCTIDKEHHE CIICIYIONINX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB:
5 kanace

Yucia 1 BEIYMCIECHHS

- [loHuMare ¥ MPaBWIBHO YIOTPEOJISATh TCPMHUHBI, CBS3aHHBIC C HATYPAJIbHBIMU YHCIIAMH,
OOBIKHOBEHHBIMH U JIECATUYHBIMU APOOSIMHU.

- CpaBHMBaTh W YNOPSAOYUBATH HATYpaIbHBIE YMCIA, CPABHUBATH B MPOCTEHIIHUX CIydasx
O0OBIKHOBEHHBIE APOOH, TECATUUHBIE APOOH.

- COOTHOCHUTH TOUYKY Ha KOOPJIUHATHOM (YHCIOBOI) MPSIMO ¢ COOTBETCTBYIOIIUM €i YUCIOM
1 n300paxkaTh HaTypalbHbIE YMCIIa TOYKAMHU Ha KOOPJMHATHOM (YUCIOBOM) MPSIMOH.
- BemonHaTe apudmeTnueckue IeiCTBUS ¢ HaTypaIbHBIMU YHCIIaMU, C OOBIKHOBEHHBIMU JIPOOSMU

B IIPOCTEHIIINX CIIydasiX.



- BpInonHATh IpOBEpKY, NPUKUAKY PE3YJIbTaTa BBIYMCICHUH.

- OKpyIsaTh HaTYpajJbHbIE YUCIIA.

Pemrenne TeKCTOBBIX 3a1a4

- Pemate TekcToBBIE 33724 apU(METHYECKHM CIIOCOOOM M C TIOMOIIBIO OPraHU30BAaHHOTO
KOHEYHOTO nepedopa BceX BO3MOXKHBIX BAPHAHTOB.

- Pewmath 3amaum, cojeprkaniyue 3aBUCUMOCTH, CBS3bIBAIOINE BEJIUYUHBI: CKOPOCTb, BPEMS,
paccTosiHuE; 1IeHa, KOJIMYECTBO, CTOMMOCTb.

- Mcnonb30BaTh KpaTKKUE 3allUCH, CXEMBI, TAOIUIbI, 0003HAYEHUS MIPU PELICHUU 3a]1a4.

- Ilonb30BaThbcsi OCHOBHBIMM €AMHUILIAMU M3MEPEHUs: II€HbI, MACChl; PACCTOSHUS, BPEMEHH,
CKOPOCTH; BbIpaXXaTh OJIHU €AMHUILIBI BEJIMYMHBI YEPE3 APYTHUE.

- U3BnekaTp, aHaTM3UpOBaTh, OLEHUBATH HH(OpPMAINIO, NPEACTABICHHYIO B Talnuie, Ha
cTo09aToi AuarpaMme, HHTePIPETUPOBATh PEACTaBICHHBIC TaHHbIE, MCIIOJIb30BATh JaHHBIC MIPH
pelIeHNH 3a1au.

Harnsanas reomerpus

- Ilonb3oBaTbcs reoMeTpUYECKMMM TOHATHUAMU: TOYKa, HpsiMasi, OTpPE30K, Jyd, Yrod,
MHOTOYT'OJIbHUK, OKPY’KHOCTb, KPYT.

- IlpuBoauTh mHpUMEpbl OOBEKTOB OKPYXKAIOLIEIO0 MHpa, HUMEIOMMX (POpPMY H3YYEHHBIX
reOMETPUUECKUX QUTyp.

- MHcnonb3oBath TEpPMUHOJIOTHIO, CBS3aHHYIO C yIVIaMHU: BEpIIMHAa CTOPOHA; C
MHOTOYTI'OJIbHUKAMM: YTOJI, BEpIIMHA, CTOPOHA, JWAroHajb; C OKPYKHOCTBIO: Paauyc, IUaMETp,
LEHTD.

- N300pakaTh n3ydyeHHble reOMeTpuuecKkre (pUrypsl Ha HEJTMHOBAHHOW U KJIeT4yaToi Oymare ¢
MTOMOIIBIO UPKYIIS U TUHEHKH.

- HaxoauTh 1MHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C TIOMOIIIbIO TUHEUKH, CTPOUTD
OTPE3KHU 33JaHHON JUTUHBI; CTPOUTH OKPYKHOCTb 33JJAHHOTO pajnyca.

- Mcnonp3oBaTh CBOWCTBA CTOPOH U YIJIOB MPSIMOYTOJIbHMKA, KBaJpaTa Ul UX IMOCTPOEHHUS,
BBIUMCJIEHUS IUIOLIAIU U IEpUMETpa.

- Beruucnate nepumeTp M miomianp KBajapara, NpSAMOYrOJIbHUKA, (PUIYp, COCTABICHHBIX W3
MPSIMOYTOJIbHUKOB, B TOM YHCIIe (puryp, n300pakEHHBIX Ha KJIETYaTON Oymare.

- Ilonp30BaTbCsi OCHOBHBIMM METPUYECKHMHU €IMHHUIIAMU H3MEPEHUs JIUHBI, IJIOLIAa]H;
BBIPAXKaTh OJJHU €MHUILbI BEJIMYMHBI Yyepe3 ApYyrue.

- PacniozHaBath napaenenunen, Ky0, HCIOJIb30BaTh TEPMUHOJIOTHIO: BEPILIMHA, peOpo I'paHb,
W3MEPEHUs; HAXOJUTh U3MEPEHNUs Mapaulesenumnena, Kyoa.

- Bpruucnate 00béM Ky0a, mapajuienenunesna Mo 3aJaHHbIM HM3MEPEHUSM, IOJIb30BAThCA
eIMHUIIAMU U3MEepEeHus 00bEMa.

- Pemarp HecnoxHbIE 3a7a4d Ha HW3MEPEHHE TEOMETPUYECKHUX BEIMYUH B IMPAKTHYECKHX
CUTYaLlUsX.

6 k1acc

Yucna 1 BIYUCIICHUS

- 3HaTh U MOHHUMAaTh TEPMHUHBI, CBSI3aHHBIC C PA3IMYHBIMHM BUJAMHU YHCEI M CIOCOOaAMM HMX
3aIUCH, EPEXOAUTH (€CIIM ITO BO3MOXKHO) OT OJIHOM (hOPMBI 3aIIUCH YHCIA K JPYTOM.

- CpaBHUBaTh M YNOPSJIOUMBATH LEJble YUCIIA, OOBIKHOBEHHbIE W JECATUYHBIE APOOH,
CPaBHUBATH YUCJIA OJJTHOTO U PA3HBIX 3HAKOB.

- BoimonHsTh, coderas YCTHble W NHCbMEHHBbIE NPUEMBI, apUPMeTHUYeCKue AEHCTBUS C
HaTYypaJbHBIMH U LIEJIBIMU YUCIIAMH, OOBIKHOBEHHBIMU U JIECATUYHBIMU APOOSIMH, MOJIOKUTETbHBIMU
U OTPULIATEIILHBIMU YUCIIAMU.

- BBIUKCIIATE 3HAYEHMS YUCIIOBBIX BBIPAKECHUM, BBINIOIHATL IPUKUIKY U OLIEHKY PE3yJbTara
BBIUMCIIEHUH; BBINOJHATH NpeoOpa3oBaHUS YMCIOBBIX BBIPAXEHWH Ha OCHOBE CBOWCTB
apu(pMETHYECKUX JAEHCTBHM.



- COOTHOCHTBH TOUYKY Ha KOOPAMHATHOM MPSIMOI C COOTBETCTBYIOIIUM €1 YUCIIOM U H300paKaTh
YHUCJia TOYKAMHU Ha KOOPAMHATHOM MPSAMOM, HAXOIUTh MOAYJIb YHCTIA.

- COOTHOCUTD TOYKH B MPSAMOYTOJIbBHOW CUCTEME KOOPAMHAT C KOOPAUHATAMH 3TOM TOUKH.

- OKpyYTIsTh UENbIe YUCHIa U ACCATUYHBIC APOOU, HAXOIUTh PUOIMKESHUS YHCETT.

UucnoBbie 1 OYKBEHHBIE BBIPAKECHUS

- TlonumaTth U ynoTpeONATh TEPMUHBI, CBS3aHHBIE C 3alHCHIO CTCTICHW YHCIIA, HAXOIUTh
KBaJpaT U KyO 4KClia, BBIYUCISITH 3HAYCHUS YHCIIOBBIX BBIPAKEHUH, COJEPKAIINUX CTCTICHH.

- [lonb3oBaThcsa MpU3HAKAMH JACITMMOCTH, PacKIaJblBaTh HATypaJbHbIE YMCIAa HAa MPOCTHIC
MHOHUTEJIH.

- [Tonp30BaThCsl MacTabOM, COCTABJISITH TPOTIOPIIMA U OTHOIIICHUS.

- Mcnonp3oBaTh OYKBBI JUIsi 0003HAUCHUST YHCEIT TIPH 3aIMCH MaTeMAaTHYCCKUX BBIPAKCHUH,
COCTaBIISATh OYKBEHHBIC BBIpXEHUS U (OPMYJIbI, HAXOAWTh 3HAYCHUS OYKBCHHBIX BBIPAKEHUH,
OCYIIECTBJISIS HEOOXOIUMBIE MOJICTAHOBKH U MpeoOpa3oBaHUsl.

- HaxouTh HEM3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pemnrenue TeKCTOBEBIX 3a1a4

- PermmaTth MHOTOIIaroBbIe TEKCTOBBIE 3a7]a41 apU(PMETUUECKIUM CITOCOOOM.

- Pemmath 3aaun, CBsI3aHHBIE C OTHOIIIEHUEM, TIPOTIOPIIMOHATIFHOCTHIO BETMYUH, MPOIIEHTAMU;
pemaTh Tp¥ OCHOBHBIE 3a7a4i Ha IPOOU U TIPOLICHTHI.

- Pemate 3amaum, comepikamine 3aBUCHMOCTH, CBSI3BIBAIONINE BEIIMYUHBI: CKOPOCTH, BpEeMs,
paccTosiHue, II€Ha, KOJMYECTBO, CTOMMOCTh; IPOU3BOJUTEIHLHOCTh, BpeMs, 00BEMa padoTHI,
WCTIONB3Ys apu(PMETHIECKuEe ACUCTBUS, OIICHKY, MPUKHUIKY; ITOJb30BaThCS CAMHUIIAMH U3MEPEHUS
COOTBETCTBYIOIINX BEIUYHH.

- CocTaBnsaTh OYKBEHHBIE BEIPAKECHUS 110 YCIOBUIO 3a1a9H.

- W3Bnekats mHMOPMAIMIO, TIPEACTABICHHYIO B TaOIMIAX, Ha JTUHEWHOM, CTOIOYATON WM
KpYTrOBOW JIHarpammax, UHTEPIPETUPOBaTh MPEACTABICHHBIE JaHHBIE; UCIIOJIb30BAaTh JAaHHBIE MPH
peuieHun 3aay.

- [IpencraBnare HHGOPMALIHMIO C TIOMOIIIBIO TAOJHII, TUHEHHON M CTOJI0YATON AMArpaMM.

Harnsannas reomerpus

- IlpuBoauTh mpUMEphl OOBEKTOB OKPYXKAIOUIETO0 MHpa, UMEIOMHNX (OpMYy H3YHYEHHBIX
reOMETPUUECKUX IIIOCKUX U MPOCTPAHCTBEHHBIX (DPUTYP, IPUMEPHI PAaBHBIX U CHMMETPUYHBIX (PUTYD.

- M300pakaTh ¢ MOMOILBIO LIUPKYJIS, TUHEUKH, TPAHCIIOPTHPA HA HEJIMHOBAHHOM M KIIETYaTOM
Oymare M3y4eHHbIE TIOCKHE TeoMeTpudecKkue GUrypbl 1 KOHPUryparuu, CHMMETPHYHbIE (PUTYPBHI.

- [Tonb3oBaThCst reOMETPUUECKUMU OHATUAMU: PABEHCTBO QUTYp, CUMMETPHSL; HCIIOIb30BaTh
TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHUEN: OCh CAMMETPUH, LICHTP CUMMETPHUHU.

- HaxoauTe BeNMYMHBI YIJI0B H3MEPEHHEM C IOMOILBIK) TPAHCHOPTUPA, CTPOUTH YIJIbI
3a/IaHHOW BEJIMYMHBI, TI0JIb30BATHCS IIPU PELICHUH 33/1a4 T'PaJyCHOM MEpOl yIi0B; paclo3HaBaTh Ha
YepTeKax OCTPbIN, NPSIMOM, Pa3BEPHYTHIN U TYNOW YIJIbL.

- BbluMcnare IMHY JIOMAaHOW, NEPUMETP MHOTOYTOJIbHUKA, IOJIb30BAaThCA €IMHULIAMU
WU3MEPEHUS JUIUHBI, BBIPAXKaTh OJIHU €IMHULIBI U3MEPEHUs JUTMHBI Yepe3 ApyTHe.

- HaxoauTh, UCNOJIb3ys YEpTEKHBIE HHCTPYMEHTBI, PACCTOSIHUS: MEXAY ABYMSI TOUYKaMH, OT
TOYKH JI0 PSMOU, JUIMHY IYTH HA KBAJPaTHOU CETKeE.

- BeraucnsaTs miomanes Guryp, CocTaBleHHBIX U3 IPSIMOYTOJIbHUKOB, UCIOJB30BaTh pa30neHNe
Ha TMPSMOYTOJBHUKH, Ha paBHble (UTYpPHI, MOCTpawBaHUE 10 MPSIMOYrOJIbHUKA; IMOJIH30BATHCS
OCHOBHBIMHM E€JUHULIAMHU M3MEpPEHHUs IUIOUIAAH; BbIpaXaTb OJAHM €IUHUIBI W3MEPEHMS IUIOLIaAH
yepes Ipyrue.

- Pacno3naBaTh Ha MOJENSAX U HM300paKEHUSX MUPAMHAY, KOHYC, IHIUHAP, UCHOJIb30BATh
TEPMUHOJIOTHIO: BEPILIMHA, peOpo, IpaHb, OCHOBAHHE, pa3BEPTKA.

- M300pakath Ha KiIeTyaTol Oymare mpsMOYroJIbHBIN TapasuieTenume].

- Beuucisate 00bEM MPSAMOYTOIBHOTO Mapaijiesienunena, Kyda, Mmojib30BaTbcsi OCHOBHBIMU
€IMHULIAMU U3MEpEHUS 00bEMa; BEIPAXKATh OJTHU SIUHUIIBI U3MEpPEHUsI 00bEMa uepe3 IpyTue.



- PemaTp HECJIOXKHBIE 3aa4d Ha HAXOXKJICHUE I'€OMETPUYECKHUX BEJIMYUH B INPAKTHUYECKUX
CUTYyaLMSIX.
CUCTEMA OIIEHKHU JOCTUXEHUSA [INTAHUPYEMBIX PE3YJIBTATOB
OCOOCHHOCTH OLIEHKM JOCTIDKCHHSI MPEIMETHBIX pe3yJbTaTOB Ha pa3HBIX J3Tamax
BHYTPHILKOJIBHOIO KOHTPOJISL:

CriocoObl pukcanum

Oran KOHTPOJIs OcobenHoctu Merto1bl
O CHKHU
B Havane yueOHOTO Ounenka B Oamiax He
N Junarnocruueckas
CTapTOBI)II/I roaa Ha CTYIICHHU a60Ta BBICTABJISICTCA B
o0pa3oBaHus p AIIEKTPOHHOM >KypHaJie

YCTHBIA OTBET

Texymunit B nporecce n3yuennsa OueHku (UKCUPYIOTCS B
pote yi [IpakTnueckas padbora ¢ p
KOHTPOJIb y4eOHOM TEMBI Teer ANEKTPOHHOM JKypHase
. ITo 3aBEPIICHUU
Texymunit

U3YUEHUS eOHOM OueHku (UKCUPYIOTCS B
v i KonTtponsHas padota ¢ p
TeMbl \  yueOHOTO AJIEKTPOHHOM >KypHaje

pasznena

TeMaTUYECKUN
KOHTPOJIb

[Ipomexyrounas | B xonHme ydebGHOTO

aTTecranus roja o
DK CHHOM l'onmoBast kouTposbHast | OneHku (QUKCHPYIOTCS B
YTBEDIL Y pabora JJIEKTPOHHOM XKypHaJie
rpaduky  (ampeinb-
Maif)

Martepuansl A TOPOBENCHHS KOHTPOJS C IEIbI0 OLEHKH JOCTIKEHHUS IUIAHUPYEMbIX
MPEAMETHBIX PE3yJIbTATOB COCTABISIIOT (oH o1eHOUHBIX cpencTB (POC) mo yueOHOMY TTpeIMETy
“MaremaTuka’.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA (ITO 'OJAM
OBYYEHMUA)

5 kaacc (170 v)



Ne HaumenoBanue pas3zieiioB u Tem KonnuectBo DnexTpoHHbIe (ITU(GPOBHIL)
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Harypanbubie umcna. JledcTBus ¢ https://edu.271.spb.ru
1. 43 :
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2. 12 :
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> JlecaTHHHbIC POCH 38 https://resh.edu.ru
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6. 9 :
(burypbl B IPOCTPAHCTBE https://resh.edu.ru
https://edu.271.spb.ru
7. [ToBTOpEeHue u 06001ICHIE 10 https-//resh.edu.ru
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Jlj;_)n HaunmenoBanwue pa3znenoB u TeM nporpammbl | KomnuectBo | Dnektponnsie  (IugpoBbIe)
4acosB 00pa3oBaTEIIbHBIE PECYPCHI
! HarypaibHble uncna 30 m:gzxfgsuh Zertsrlabru
2 | Harmsagnas  reomerpus.  [Ipsmble  Ha 7 https://edu.271.spb.ru
IJIOCKOCTH https://resh.edu.ru
https: .271.5pb.r
i /lpodu 32 httgz:xfgsuh.eduizb ]
4 Harnsannas reomerpus. Cummerpust 6 https://edu.271.5pb.ru
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5 Boipanernus ¢ Gyksavi 6 https://edu.271.spb.ru
https://resh.edu.ru
6 | Harmsoaas reomerpusi. @urypsl https://edu.271.spb.ru
Ha TUIOCKOCTH 14 https://resh.edu.ru
! [TonoxuTtenpHbIE U OTPULIATENBHBIEC YHCIA 40 https://edu.271.5pb.ru
https://resh.edu.ru
8 [lpeicTaBen e aHHbIX 6 https://edu.271.spb.ru
https://resh.edu.ru
9 | Harmsagaas reometpus. @urypsl 9 https://edu.271.spb.ru
B ITPOCTPAHCTBE. https://resh.edu.ru
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[TPOTPAMME

[Ipu pa3zpaboTke paboueil mporpaMMbl B TEMaTHYECKOM ITUIaHUPOBAHUU JOJKHBI ObITh YUTEHbI
BO3MOXHOCTH  HUCHOJB30BAaHUS  JJIEKTPOHHBIX  (IUGPOBBIX) 00pa3oBaTENbHBIX  PECYPCOB,
SIBJISIOIIUXCS y4€OHO-METOAUYECKUMU MaTepraiamMu (MylIbTUMEIUHHBIE TPOTPAMMBI, JIEKTPOHHBIE
y4eOHUKH W 3aJa4YHUKH, DSJIEKTPOHHbIE OUONMOTEKH, BUPTYyalbHbIE JAa0OPATOPHU, HUIPOBBIC
MIPOrPaMMBbI, KOJUIEKIIUU HU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB), UCIOIB3YEMbIMHU U1 O0yYSHHUS U
BOCITUTAHMS PA3IUYHBIX TPYII IOJIb30BaTENeH, MPEACTABICHHBIMUA B 3JEKTPOHHOM (LH(poBOM)
BUJIE U peanu3yromumMu quaakrudeckue BosmoxHoctu UKT, copepikanne KOTOPBIX COOTBETCTBYET
3aKOHOJATENIHCTBY 00 00pa30BaHUU.

PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA "AJI'EBPA". 7-9 KJIACCBI
HEJIM U3YUYEHHUSA YYEBHOI'O KYPCA

AureOpa sIBJII€TCSI OJTHUM M3 OTIOPHBIX KYPCOB OCHOBHOI IIKOJIbI: OHAa 00€CIIeYnBaeT U3y4eHue
JIPYTUX JUCLUIUIMH, KaK €CTECTBEHHO- HAy4yHOIO, TaK M I'yMaHUTAPHOIO LUKIIOB, €€ OCBOCHHE
HE00X0AMMO JJIsl IPOI0JDKEHUS 00pa30BaHMs U B IOBCEIHEBHOM XM3HU. Pa3Butue y oOydaronumxcs
HAy4HBIX MPEJCTABICHUH O MPOMCXOXKACHUU M CYLIHOCTH aireOpandyeckux abcTpakuui, crocole
OTpPaKEHHMsI MaTeMaTH4YecKOM HayKoil SBJIEHHMI M TNpOLECCOB B MPHUpPOJE U OOIIECTBE, POJIH
MaTeMaTH4YeCKOTO MOJICJIMPOBAaHUs B HAay4yHOM TIIO3HAaHMM W B IPAaKTUKE CIOCOOCTBYET
(OpMUPOBAHHIO HAYYHOT'O MUPOBO33PEHHUS U KAYECTB MBILUIEHUS, HEOOXOAUMBIX Ul aJanTaliu B
coBpeMeHHOM IH(ppoBoM obmiecTBe. M3yueHune anreOpbl eCTECTBEHHBIM 00pa3oM obecrednBaeT
pa3BuUTHE yMEHHUs HaOJI0JaTh, CPaBHMBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH



https://edu.271.spb.ru/course/index.php?categoryid=32
https://resh.edu.ru/subject/51/10/
https://edu.271.spb.ru/course/index.php?categoryid=32
https://resh.edu.ru/subject/51/10/
https://edu.271.spb.ru/course/index.php?categoryid=32
https://resh.edu.ru/subject/51/10/
https://edu.271.spb.ru/course/index.php?categoryid=32
https://resh.edu.ru/subject/51/10/
https://edu.271.spb.ru/course/index.php?categoryid=32
https://resh.edu.ru/subject/51/10/
https://edu.271.spb.ru/course/index.php?categoryid=32
https://resh.edu.ru/subject/51/10/
https://edu.271.spb.ru/course/index.php?categoryid=32
https://resh.edu.ru/subject/51/10/
https://edu.271.spb.ru/course/index.php?categoryid=32
https://resh.edu.ru/subject/51/10/
https://edu.271.spb.ru/course/index.php?categoryid=32
https://resh.edu.ru/subject/51/10/
https://edu.271.spb.ru/course/index.php?categoryid=32
https://resh.edu.ru/subject/51/10/

MBIIIUIEHUS,, CHOCOOHOCTH AapryMEHTUPOBAaHHO OOOCHOBBIBATH CBOM JICWCTBUSL M BBIBOJIB,
dbopmynupoBarh yrBepxkacHus. OCBOCHHE Kypca anreOpbl 00ecrieunBaeT pa3BUTHE JIOTHUYECKOTO
MBIIUICHUS] OOYyYaroIUXCsA: OHU HCHOJB3YIOT JEIyKTUBHBIE W WHAYKTHBHBIE DPACCYXICHUS,
00o0IIenne 1 KOHKpPEeTU3auio, abcrparupoBanue u ananoruto. O0ydyenue anredpe mpezarnonaraer
3HAYUTENBHBIN 00BEM CaMOCTOSTENILHON ACITETLHOCTH 00YJaOIUXCs, TIOPTOMY CaMOCTOSITEIIBHOE
pelIeHNHEe 3aJay €CTECTBEHHBIM 00pa3oM SBISETCS peaau3aluedl JesTeIbHOCTHOIO IPHUHIIMIIA
oOy4eHusI.

B crpykrype mporpammsl yueOHOro Kypca «Ajredpa» OCHOBHOM IIKOJIbI OCHOBHOE MECTO
3aHMMAIOT COJIEP’KATENbHO-METOAMYECKHE JUHUU: «YUuciia M BbIUHUCICHUS»; «Anredpandyeckue
BBIpQXKECHU»; «YpaBHEHUS U HepaBeHCTBay; «Dynkumm». Kaxnmasg U3 3THX COAEpPKATEIBHO-
METO/JMYECKUX JHHHUM pa3BUBAaeTCSd Ha NPOTSDKEHUU TPEX JIET U3Y4YEHUs Kypca, €CTECTBEHHBIM
o0pa3oM MeperuieTasich U B3aMMOJACHCTBYS C JPYTMMHU €ro JIMHHSIMH. B Xome m3ydeHus Kypca
00yyarouMMcsl IPUXOIUTCS JIOTUYECKH PacCyX/1aTh, HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B cBS3M ¢ 3TMM 11€51ec000pa3HO BKIIOYHUTH B IPOrpaMMy HEKOTOPHIE OCHOBBI JIOTHKH,
MIPOHU3BIBAIOIIIME BCE OCHOBHBIE pa3/elibl MaTeMaTUYECKOro 00pa30BaHHS U CIOCOOCTBYIOILIUE
OBJIAJICHUIO OOYYaIOLUIUMUCS OCHOB YHUBEPCAJIBHOTO MATEMaTHUYECKOro s3blka. TakuM 00pazom,
MOXHO YTBEpXKIaTh, YTO COJEPKATEIBHON M CTPYKTYpPHOM OCOOEHHOCTBIO Kypca «Anredpa
SIBJISIETCS €r0 MHTErPUPOBAHHBIN XapaKTep.

Copepxanue TuHUN «Yucaa U BBIYUCIEHUS» CIY>KUT OCHOBOM NSl AajbHEHIIEro n3ydeHus
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y 0OYUaIOIIUXCS JIOTMUYECKOT0 MbIIUIEHUS, (POPMHUPOBAHHIO
YMEHHSI TOJb30BaThCS QJITOPUTMAMH, a TaKkKe TMPUOOPETEHHUI0 MPAKTUYECKUX HAaBBIKOB,
HE0OXO0IMMBIX JJIsl HIOBCETHEBHOM *U3HU. Pa3BUTHE MOHATHUS O YKCIIE B OCHOBHOM IIIKOJIE CBSI3aHO C
palMoOHaJIbHBIMU M HMPPALMOHAIBHBIMU  YHUCIaMHU, (GOpPMHUPOBAHUEM  IPEACTAaBIEHUH O
JNeMUCTBUTENFHOM 4HcIe. 3aBepllieHne OCBOEHMSI YMCIOBOM JIMHMM OTHECEHO K CTapIIeMy 3BEHY
o01ero oOpa3oBaHUsL.

Coneprkanue IByX alreOpanvecKux JUHUN — «AnreOpandeckre BEIPOKCHUSI» U «Y paBHCHHS
W HEPABEHCTBa» CIOCOOCTBYeT (OPMHUPOBAHHMIO y OOYUYAIOIMIMXCS MaTEMaTHYeCKOro arrapara,
HEOOXOUMOTO JUId pelIeHHs 3aJad MaTeMaTUKH, CMEXHBIX TPEeIMETOB U  IPaKTHUKO-
OPMEHTHPOBAHHBIX 3a7ad. B OCHOBHO# IIKoJie Yy4YeOHBIM MaTepHall TPYHNIUPYETCS BOKPYT
paloHaJIbHBIX BbIpaKEHUU. AJredpa AEMOHCTPUpPYET 3HAYCHHE MaTeMaTHKW Kak S3blKa s
MIOCTPOCHUSI MAaTEMAaTUYECKUX MOJIENICH, ONTMCaHUs IPOLIECCOB U SIBJICHUH peaibHOTO Mupa. B 3amaun
oOyueHusi ainredbpe BXOAAT TakkKe JajbHElllee pa3BUTHE AaNTOPUTMHYECKOTO MBbIILICHUS,
HE0OXOIMMOT0, B YAacCTHOCTH, JIi OCBOCHHS Kypca HH(OPMATHKH, W OBJAJICHUE HaBbIKaMU
NeNyKTUBHBIX paccyxaenuil. [IpeoOpazoBanne cMMBOJIBHBIX ()OPM BHOCHUT CBOHl crielupuuecKuii
BKJIaJ B pa3BUTHE BOOOpaKeHUS, CIOCOOHOCTEN K MaTeMaTH4eCKOMY TBOPYECTBY.

Copnepxanue QyHKIMOHAIBHO-TpadUUECKONW JTUHUM HALIEJICHO Ha MOJYy4YeHHE LIKOJIbHUKAMU
3HaHUA O (PYHKUHMAX KaK BaKHEHIIEH MaTeMaTH4YeCKOW MOJENH JUIsl OMUCAHHS M HCCIEeIOBaHUS
pa3HooOpa3HbIX MPOLIECCOB U SIBJICHHWM B Mpupoie U odmiecTBe. M3ydeHue 3TOro marepuana
CHOCOOCTBYET Pa3BUTHIO Yy OOYYAIOMIMXCS YMEHHUS HUCIHOJb30BaTh Pa3UYHBIC BBIPA3UTEIbHbBIE
CpeICcTBa $3bIKA MAaTEMaTUKHU - CIIOBECHbIE, CHUMBOJMYECKHE, rpaduueckue, BHOCUT BKIAA B
(dbopMHpOBaHKE MTPEACTABICHUI O POJIM MATEMATHKH B Pa3BUTHU LUBUIM3AIUU U KYJIbTYPHI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

CornacHo yyeOHOMY IUIaHy B 7-9 Kiaccax M3ydaercsi yueOHbIH Kypc «Airedpay, KOTOpBIH
BKJIIOUAET  CIEAYIOIIME OCHOBHBIE pasfenbl  cojepkaHus: «Uucia W BBIYMCICHUA,
«AnredpanyecKue BBIPAKEHUS», «YpaBHEHUS U HEPABEHCTBAY, «DYHKIIUN.

VYuebHbIi M1aH Ha n3ydeHue anreOpsl B 7-9 Kimaccax OTBOJUT HE MeHee 3 yueOHbIX 4acoB B
HEJIENIO B TeUeHHE KaX/10ro rojia o0y4eHus1, BCEro 3a TpH roja o0yueHus — He MeHee 306 yueOHbIX
4acoB.

COJAEP)KAHHME YYEBHOI'O KYPCA (ITIO TOZAM OBYYEHMUA)



7 kjaace

Hucna v BIYMCICHUS

PanmonaneHbie yncna

JlpoOu 0OBIKHOBEHHBIC M ACCATHUYHBIC, TIEPEX0] OT OJHOU (POPMBI 3amucu Ipodeit K Jpyrou.
[lonaTHe palMOHANBHOTO YHMCIA, 3alUCh, CPABHEHHE, YMOPSAOUYMBAHHE PAIMOHAIBHBIX YHUCE.
ApudpmeTnueckue eWCTBUS € palliOHATLHBIMU YHCIaMu. Perienne 3a1a4 u3 peanbHOM MPaKTUKU Ha
4acTH, Ha APOOU.

CreneHs ¢ HaTypaJIbHbIM [T0Ka3aTEIEM: ONIpeiesICHUE, IPe0Opa30BaHUE BBIPAKEHHUM HA OCHOBE
ompeieNICHus, 3aUCh OOJBIINX YKcel. [IpoleHThI, 3amuch MPOIIEHTOB B BUIE€ APOOH U APOOU B BUC
MPOIIEHTOB. Tpu OCHOBHBIC 3a/1a4u Ha MPOIIEHTHI, PEIICHUE 33/1a4 U3 PEAIbHON MPAKTUKH.

[IpuMeHeHne npu3HaKOB ACIUMOCTH, PA3JI0KEHUE HA MHOYKUTEIIA HATYPATbHbBIX YUCE.

PeanpHBIC 3aBHCHMOCTH, B TOM YUCJIC TIpsiMasi 1 0OpaTHAs MPOTIOPIIMOHATEHOCTH.

Anrebpandeckue BbIpaXeHHUs

[lepemenHbIE, YHMCIOBOE 3HAYEHHUE BBIPAKECHHUS C MEpeMEHHOW. JlomycThMble 3Ha4YEHHUS
nepeMeHHbIX. [IpeacTaBieHne 3aBUCUMOCTH MEK/Ty BEeIMYMHAMHU B BUJIe GOpMYIIbl. Beraucienus mo
dhopmynam. [IpeobpazoBanue OyKBEHHBIX BHIPAKEHUH, TOKIECTBEHHO PABHBIC BRIPAYKEHUS, IIPABUIIA
npeoOpa3oBaHusi CyMM M TPOW3BEACHHM, MpaBUiia PACKPHITUS CKOOOK M MPHUBEIEHHUS IMOJ0OHBIX
ClIaraeMbIX.

CBolicTBa CTEIEHH C HATYpaJIbHBIM MOKa3aTEIEM.

Onnounensl U MHOTOUWIeHBL. CreneHb MHorowieHa. CllOKeHWE, BBIYMTAHUE, YMHOXKCHHE
MHOTOYJIEHOB. DOpMyIIbI COKpalIEHHOTO YMHOXKEHHMsI: KBaJpaT CyMMBl M KBaJpaT pPa3HOCTH.
dopmysa pa3HOCTH KBaJIpaToB. Pa3nokeHne MHOTOWICHOB HA MHOKHUTEIH.

VYpaBHeHus. YpaBHEHWE, KOPEHb YypaBHEHHS, TMpaBWia MpeoOpa3oBaHUs YpaBHEHUS,
PaBHOCUIIBHOCTh YPABHEHUM.

JIuHeitHOE ypaBHEHHE C OJHOM MEPEMEHHOM, YUCIIO KOPHEW JIMHEHHOTO YpaBHEHHUS], PEIICHUE
JIMHENHBIX ypaBHeHUU. COCTaBJIeHHE YPaBHEHUM 10 YCIOBUIO 3a/1auu. PelieHue TeKCTOBBIX 3a/1a4 ¢
MOMOIIBIO YPAaBHEHUM.

JluneiliHoe ypaBHEHHME C JBYMs INEpEeMEHHBIMH W ero rpaduk. CucrtemMa IBYX JHUHEHHBIX
ypaBHEHUW C JBYMsS TIEpEMEHHBIMHU. PelieHne cucTteM ypaBHEHHH CIOCOOOM IOJCTaHOBKH.
[Ipumeps! penieHust TEKCTOBBIX 3a7a4 € TOMOILBIO CUCTEM YPaBHEHHUM.

Koopaunate! u rpaduku. @ynkiuu. Koopauaara Touku Ha npssmoit. YucaoBbIe MPOMEXKYTKH.
Paccrosnue mex 1y 1ByMsi TOUKaMU KOOPAUHATHOM MIPSMOA.

[IpsimoyrosnpHas cuctema koopauHaT, ocu Ox u Oy. AlGcmucca W OpAMHATa TOYKH Ha
KOOpIuHATHON IuiockocTH. [lpumeps! rpadukoB, 3amaHHbIX Gopmynamu. YrteHue rpadukoB
peanbHBIX 3aBUcHUMOcTel. [lonarue dynkiuu. ['paduk dynknuu. CorictBa GyHKIUN. JInHeHas
¢bynaknus, e€ rpaduk. 'padpuk dyakuun y = I x 1. I'padmueckoe pernieHne TMHEHHBIX YpaBHECHUH U
CUCTEM JIMHEHUHBIX YPaBHEHHUM.

8 kiace

Hepasencmesa. llonoxutenbHble M OTpULIATENBbHBIE 4YHcla. YHCIOBBIE HEPaBEHCTBA, HUX
cBoiicTBa. ClokeHHe U yMHOXKeHUe HepaBeHCTB. CTporue u HecTporue HepaBeHcTBa. HepaBeHcTBa
C OJTHUM HEU3BECTHBIM. UUCIIOBBIE MPOMEKYTKH.

Ksaopamnvie xopnu. Ilonstue apudmernyeckoro KBaapaTHOTO KopHs. [leiicTBUTenbHBIC
yucna. KBagpaTHblil KOpeHb U3 IPOU3BEICHNUS, CTENIEHU U JIPOOH.

Keaopamnvie ypasnenus. KBagpaTHoe ypaBHeHHE M ero KOopHHU. HemosHble KBajpaTHbIE
ypaBHeHus. MeTo1 BbIAEIEHN IOJIHOTO KBaapaTa. Pelienne kBajpaTHbIX ypaBHEHUN. Pa3noxenue
KBaJIpaTHOTO TPEXYJICHA HA MHOKUTENIN. Y paBHEHUS, CBOAIINECS K KBaApaTHbIM. Penenne 3anau ¢
MIOMOIIBI0 KBaJpaTHBIX YpaBHEHMU. PelieHue mnpocTeMIuX CHUCTEM, COIEpPXkKAIIMX YpaBHEHHS
BTOPOM CTENEHU. Y PaBHEHUE OKPYKHOCTH.



22
Keaopamuunas ¢ynxyus. Onpeenenne kpaapatnanoi yakiun. Oyukman ¥~ %, V=&

. [loctpoenue rpaduka kBaapatnyHoil pynkuuu. CBONCTBA HEKOTOPHIX BUIAOB (PYHKIIMIA
k
(y:kX+b’y:;1 :\/})
Ipubnuscennvie  eviuucnenus. IlpubmkeHHble 3HaueHHMs BenuuuH. llorpemHocTs
npubmmxenna. OneHka norpemHocTd. OkpyrieHue uucen. OTHOCHUTENbHAs MOTPEIIHOCTb.
CranmapTHBIA BUJ YHCTIA.

9 kiaacc

Yucna u eviuucienus

eticmeumenvuvie uucaa.

PaumonaneHbie uyucia, UpPpalMOHANBHBIE YWCIA, KOHEUHbIE U OECKOHEYHBIC IECATUUYHBIC
npoOu. MHOKECTBO JICHCTBUTEIBHBIX YHCEIT; ICHCTBUTEIHHBIC YMCITA KaK OSCKOHEYHBIC JICCSITHYHBIC
npoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXTY MHOKECTBOM JIEHCTBHUTENBHBIX YHUCET U
KOOPAMHATHOU IIPSAMOIA.

CpaBHEHHE JCUCTBUTENBHBIX YHCEN, apu(dMETUYECKUe JEeUCTBUSA C JIEHCTBUTEIHLHBIMU
YUCJIAMHU.

N3mepenust, npuOauxeHus, OIICHKH.

Pa3mepnr 00bEKTOB OKPYKAIOLIET0 MUPA, JUTUTETEHOCTD IIPOILIECCOB B OKPYKAIOIIEM MUPE.

[IpubmmkEéHHOE 3HAUYEHWE BEITWYWHBI, TOUHOCTh MpUOIKeHus1. OKpyriIeHHe Juced.
[Ipuknika v OLleHKa pe3yabTaTOB BEIYUCICHUI.

Cmenens ¢ payuoHaibHbiM NOKA3AMenem.

CreneHb ¢ LEIbIM TOKa3aTesleM U €€ CBOWCTBAa. Bo3BeneHHWe 4YMCIOBOTO HEPABEHCTBA B
CTENeHb C HAaTypaJdbHBIM TOKa3aTeseM. KopeHb n-ii CTENeHH, CTENeHb ¢ paliOHATBHBIM
MOKa3aTeseM.

Ypasnenus u nepagencmea

YpaBHEeHUs C OJTHOM MEPEMEHHOM.

JluneitHoe ypaBHeHHWE. PeleHwe ypaBHEHUM, CBOIAINMUXCA K JMHEHHBIM. KBagpatHoe
ypaBHeHuE. Penenue ypaBHeHUM, CBOISAIIMXCS K KBapaTHbIM. brukBanpatHoe ypasuenue. [Ipumepsl
pelIeHUs] YpaBHEHUN TpPEThEed M YETBEPTOM CTENEHEH pa3ioKeHUEM Ha MHOXKHUTENM. PemieHue
IpOoOHO-pallMOHABHBIX ypaBHEHUH. PellieHne TeKCTOBbIX 3a/1a4 aare0panyeckuM METOIOM.

Cucmemvl ypagHenul.

VYpaBHeHHEe ¢ ABYyMs INEepeMEHHbIMU U ero rpaduk. Pemienuwe cucrteM ABYX JHMHEHHBIX
YPaBHEHUH C IBYMs IEPEMEHHBIMU. Pelienne cuctem IByX ypaBHEHHUH, OHO U3 KOTOPBIX JIMHEWHOE,
a japyroe — BTOpoil cremneHu. ['paduyeckas MHTepIpeTalnys CHCTEMbl YPaBHEHHMH C JIByMs
[I€PEMEHHBIMU.

Pemienue TeKCTOBBIX 3aj1au alNreOpandeckum crocoooMm.

Hepasencmesa

UucnoBble HEpaBEHCTBA W MX CBOWCTBA. PelieHne JMHEHHBIX HEPaBEHCTB C OJHOMU
nepeMeHHoM.  PemieHne — cucteM — JIMHEWHBIX ~ HEPAaBEHCTB € OJHOM  IEPEMEHHOMU.
KBanparusie HepaBeHcTBa. [ paduueckas nHTEppeTalysl HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsI
[I€PEMEHHBIMU.

Dynkyuu

Ob6nacte omnpeaeneHus ¢yHkuuu. Bospacrtanue u yObiBanue ¢GyHKIuH. UYETHOCT U
HEYETHOCTH (PYHKIIUH.

| =

Cmenennas ¢pynkyusa. OyHKUMsy = =
KBanpatnunas ¢pyHkuus, e€ rpaduk u coiicta. [lapaboia, koopIuHATHI BEPUIMHBI TapadoJIbL,
0Cb CUMMETPUHU NapaboJIbl.

I'paduku Gyaxmumii: y=Kx, y=Kkx+b, y:S’ y=x3,y=vx, y=|x|u ux cBoiicTna.



Yucnoswvie nocredosamenvHocmu

Omnpenenenne u cnocoObl 3aaHNsT YUCIOBBIX NIOCIIE10BATENBHOCTEN.

[lonsiTHE 4YKMCIOBOM MOCIENOBATEIBHOCTH. 3aJaHME IOCIEA0BAaTEIbHOCTH PEKYPPEHTHON
bopmynoit 1 popmyroii N-ro ueHa.

Apudmernueckas 1 reoMeTpruYecKas Iporpeccu.

Apudmernueckas U reoMmerpudeckas nporpeccu. @opmyssl N-ro wieHa apuPMETUIECKON U
F€OMETPUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N YICHOB.

N300paxkeHne 4IeHOB apu(PMETHUYECKOH W TEOMETPHUYECKOW TPOTPEecCHid TOYKAMU Ha
KOOPJIMHATHOMN IUIOCKOCTU. JINHEWHBIN U SKCIOHEHLUAIbHBINA POCT. CII0KHBIE IPOLIEHTHI.

Cryuatinvie coovimus.

CoObITHs HEBO3MOXKHEIE, JOCTOBEPHBIE, caydaiiHpie. COBMECTHBIE 1 HECOBMECTHBIE COOBITHSL.
PaBHOBO3MOXHBIE cOOBITHS. Kitaccuueckoe omnpenesnienrne BepoaTHOCTH coObITHs. [IpeacraBinenue o
r€OMETPUYECKON BEPOSTHOCTH. PelleHue BEpOSTHOCTHBIX 337ad C IMOMOIIbI0 KOMOWHATOPHUKHU.
[IpoTrBOMOIOKHBIE COOBITHS U UX BEeposTHOCTU. OTHOCUTENbHAS YacTOTa U 3aKOH OOJIBIINX YUCEIL.
TaxTnka urp, cipaBeUINBbIE U HECITPABEUIMBBIE UT'PBI

Cnyuatinvie senuqunbi.

Tabnuupl pacrpeneneHusi 3HaUYeHUM ciaydaiiHOW BenuuuHbl. HarnsaHoe mnpezacraBieHue
pacupeneneHus CIydalHOW BEJMYMHBL: IIOJIMTOH YacTOT, JAWArpaMMbl KpPYroBbI€, JIMHEHHBIE,
cTonbuaTeie, rucrorpamma. ['eHepanbHasi COBOKYMMHOCTh M BhIOOpKa. Penpe3eHTaTuBHAas BHIOOPKA.
XapakTepucTUKU BBIOOPKH: pa3max, MoJa, MeauaHa, cpeanee. [IpeacraBieHue o 3aKoHE
HOPMAJIBHOTO pacIpeaeeHus.

Mmnoowcecmea. Jlocuka.

MmuoxectBa. BrickazbiBanus. Teopembl. ClieoBaHHE W PaBHOCWIBHOCTB. Y PaBHEHUS
OKPYXHOCTH Y IPpSIMON. MHOkKECTBa TOUEK Ha KOOPAMHATHON INIOCKOCTH.

IJIAHUPYEMBIE ITIPEJIMETHBIE PE3YJbTATHI OCBOEHUS PABOYEM

INPOI'PAMMBI KYPCA (ITO 'OJAM OBYYEHMUA)

OcBoeHne yueOHOTO Kypca «Anredpa» Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMS JI0JDKHO
obecneunBaTh TOCTHKEHHUE CIEAYIOMINX IPEIMETHBIX 00pa30BaTEeIbHBIX PE3YIbTAaTOB:
7 kaace

Yucna u eviuucienus

-BpInonHATh, coueTass YCTHbIE M TNHCbMEHHBIE IPUEMBI, apUPMETUYECKUE JEHCTBUS C
palOHAIbHBIMH YHCIAMHU.

- Haxoauth 3HaueHUs YMCIOBBIX BHIPAXKEHUIN; IPUMEHATH Pa3HOOO0pa3HbIE CIIOCOOBI M TPUEMBI
BBIYMCIICHUS 3HAUCHUN APOOHBIX BBIPAXKEHUI, COIepKaluX OObIKHOBEHHbBIE U IECATUYHBIE IPOOU.

- IlepexomuTh OT 0AHOHM (OPMBI 3amMMCHU YUCEN K IpYyroi (mpeoOpa3oBbIBaTh AECCATUUHYIO
IpoOb B 0OBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECITUUHYIO, B YaCTHOCTU B OECKOHEUHYIO JECATUUHYIO
IpoOBb).

- CpaBHUBATh U YHIOPSI0YMBATH PALIMOHAJIbHBIC YHCIIA.

- OKpyrisaTh yucia.

- BBINONHATS OPUKUAKY U OLEHKY PE3YJIbTaTa BBIYMCICHUW, OLEHKY 3HAUYEHUU YHUCIOBBIX
BBIPaXKCHUM.

- BBINOJIHATH 1EHCTBUS CO CTENEHSAMHU C HaTypajlbHBIMU ITOKA3ATEISIMU.

- [IpuMeHATh NpU3HAKY IENUMOCTH, Pa3JI0KEHUE Ha MHOKUTEIHN HaTypaJIbHbIX YHCEI.

- Pematp NpakTUKO-OPUEHTHPOBAHHBIE 3aJaud, CBS3aHHBIE C OTHOILIEHHWEM BEJIHMYUH,
IIPONOPLIMOHAIIBHOCTBIO BEJINYUH, NTPOLIEHTAMH; UHTEPIIPETUPOBATh PE3YIbTAThl PELICHUS 3a7ad C
y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOICTBAMU pacCMaTPUBAEMBIX OOBEKTOB.

Aneebpauueckue gvipasricenus

- Hcnonp30oBaTh anreOpandeckyro TEPMHUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATh €€ B mpoliecce
OCBOEHMS y4eOHOTO MaTepuana.



- Haxoaute 3HaueHust OyKBEHHBIX BBIPRXKECHUH MPH 3aJaHHBIX 3HAYCHU X IEPEMEHHBIX.

- BrimonsATh npeoOpa3oBaHUs LENOTO BBHIPAKEHHS B MHOTOWICH MPUBEICHUEM ITOJ0OHBIX
CJIaraéMbIX, paCKpbITUEM CKOOOK.

- BBINONMHATE YMHOKEHHUE OJHOWIEHA HA MHOTOYIEH U MHOTOYJIEHA HA MHOTOYIEH, IPUMEHSATh
(dbopMyIbI KBagpaTa CyMMBI U KBaJpaTa pa3HOCTH.

- OCyIecTBIATh Pa3I0KEHUE MHOTOWICHOB HA MHOYKUTEIH C TOMOIIBIO BBIHECEHUS 32 CKOOKH
00I1er0 MHOKHTEJISI, TPYIITHPOBKY ClIaraeMbIX, TpUMEHEHHS (POPMYIT COKPAIIEHHOTO YMHOKEHHUSI.

- [IpumMensTs npeoOpa3zoBaHus MHOTOWICHOB ISl PEIICHHSI PAa3IMYHbBIX 337a4 U3 MaTeMaTHKHY,
CMEXHBIX [IPEAMETOB, U3 PEATBHON ITPAKTUKH.

- Mcnonb3oBaTh CBOICTBA CTENEHEH C HAaTYpaJbHBIMH IOKA3aTEISIMHU JUIsl IPEOOpa3OBaHUS
BBIPAKCHUI.

Ypasnenus u nepagencmea

- Pemarp nMHEHHBIE YpaBHEHUS C OJHOM MEPEMEHHOW, MPUMEHSS MpaBuia Mepexoja OT
HCXOJIHOTO YPAaBHEHMS K PaBHOCUIILHOMY eMy. 1IpoBepsTh, SIBISETCS M YUCIO0 KOPHEM YPaBHEHUS.

- [IpuMensTh rpaduuecKkrie METOIbI IPU PEIIEHUH JTUHEHHBIX YPaBHEHUN U UX CUCTEM.

- [logOupath npuMepsl nap yucell, SBJSIOMIMXCS pPEelIeHHEeM JTUHEHMHOTO YpaBHEHMSI C ABYMS
IIEPEMEHHBIMU.

- CTpouTh B KOOPAWHATHON MJIOCKOCTHU IpapUK JTMHEWHOTO YPaBHEHUS C IBYyMsI IEPEMEHHBIMU;
MOJIb3YACH TpauKOM, IPUBOIUTH PUMEPHI PEIICHUs YPaBHEHUSI.

- Pemare cucreMbl NByX JMHEHHBIX YpaBHEHMH C JBYMS INEPEMEHHBIMHM, B TOM YHCIIE
rpaduyecku.

- CoCTaBIIATh M pelIaTh JINHEWHOE YPABHEHUE WIT CUCTEMY JIMHEHHBIX YPaBHEHHH T10 YCIIOBUIO
3a/1a4y, UHTEPIPETUPOBATh B COOTBETCTBUY C KOHTEKCTOM 3a/1a4yl MTOJIYYE€HHBIN PE3YNbTar.

Koopounamet u epagpuxu. @ynkyuu

- N300pakaTh Ha KOOPAUHATHOMN MPSIMOM TOYKH, COOTBETCTBYIOIINE 3aIaHHBIM KOOPJAMHATAM,
Jy4H, OTPE3KU, HHTEPBAJIbI; 3alIMChIBATh YHCIIOBbIE MPOMEKYTKH Ha anreOpanyeckoM si3bIKe.

- OT™MeYaTh B KOOPAWHATHOM MIIOCKOCTH TOYKH T10 3a/JaHHBIM KOOPJIUHATAM; CTPOUTH I'paduKu
nuHeWHbIX QyHkui. CtpouTts rpaduk GyHkmuun y =1 x 1.

- OnuceIBaTh ¢ MOMOUIBIO (PYHKITMI M3BECTHBIE 3aBUCUMOCTH MEXAY BEIMUYNHAMU: CKOPOCTD,
BpeMsi, pacCTOSIHHE; 1I€Ha, KOJIMYECTBO, CTOUMOCTD; TPOU3BOIUTEIILHOCTD, BpeMsi, 00bEM pabOTHI.

- HaxonuTe 3HaueHne GpyHKIMM MO 3HAYEHUIO €€ apryMeHTa.

- [lonumarp rpaduveckuii crocod MpeaCTaBICHUS U aHANW3a HHQPOpPMAIMH; H3BIEKATh U
HUHTEPIPETUPOBATH HHPOPMAIIHIIO U3 TPpadUKOB pPeaTbHBIX MPOIECCOB U 3aBUCUMOCTEH.

8 ki1ace

- IEPeBOJUTH YCIIOBHUS 3aJauyd Ha MaTeMaTHUYECKUIl SA3bIK, MCIIOJIb30BaTh METO/bl pabOThI €
MaTeMaTU4YEeCKUMH MOJEISIMU

- HCIOJb30BaTh HAYajbHbIC IPEACTABICHUS O MHOXECTBE JEHCTBUTEIBHBIX YHUCEN VI
CpaBHEHMs, OKpYIJEHHS M BBIYMCICHMH; M300pakaTh [JeMCTBUTENbHBIE 4YMCIAa TOYKAMM Ha
KOOPAWUHATHOM MPAMOHA.

- IPUMEHSTh MOHATHE apU(PMETUUECKOT0 KBaJPATHOTO KOPHS; HAXOJAUTh KBaJpaTHbIE KOPHHU,
UCHOJb3ysl MpPU HEOOXOJAUMOCTH KaJbKYJATOP; BBINOJHATH IPEoOpa3soBaHUs BBIPAXKCHUH,
CoJZiepKalluX KBaJpaTHbIE KOPHU, UCIIOJIb3Yysl CBOWCTBA KOPHEH.

- OCYILECTBJIATh B BBIPAKEHMSIX U B (OpPMYJIaX YHCIOBBIE IOJCTAHOBKM M BBINOIHATH
COOTBETCTBYIOIINE BEIYUCICHUS

- OIpEeAETATh KOOPAMHATHI TOUKH U M300pa)kaTh YMciIa TOUKAaMHU Ha KOOPAWHATHOM MpsIMOi

- COCTaBISATh OyKBEHHbIE BBIpaKEHHUS U (POpMyJbl MO YCIOBHSAM 337ayH, OCYILECTBIATH B
BBIPQXKEHUAX U B (OPMyJIaX YUCIOBBIE MOJACTAHOBKU U BBITIOJIHATH COOTBETCTBYIOLINE BHIYUCICHUS

- pemaTh TEKCTOBbIE 3a/1auu aJlre0pandeckuM METOJ0M

- YMETh CTPOUTH I'paKH JTUHEHHON, KBaAPATUYHON (YHKIIUH, ONpEAesaTh UX CBOMCTBA



- pemarth KBaipaTHbIC YPaBHEHUS, HCPABEHCTBA M UX CUCTEMBI

- HCIIOJIb30BaTh TPHOOpPETCHHBIC YMCHHS W 3HAaHUS B TMPAKTUYECKOW JCSITENLHOCTH U
MOBCEJHEBHOM JKM3HM JUIS BBIIIOJHEHHUS pacueToB Mo (opmyinaM, COCTaBIeHHUS (Qopmyd,
BBIPKAIONIUX 3aBHCHMOCTH MEXK/y PeaTbHbIMH BETUIHMHAMHU

- MIOHUMAaTh M WCIOJIb30BaTh (DYHKIIMOHAIBHBIC TIOHITUS U SA3bIK (TEPMUHBI, CAMBOJINYCCKIEC
0003HauECHHST); OIMPENENATh 3HaueHHe (DYHKIMU MO 3HAYCHUIO apryMEHTa; OINpPENeNATh CBOWCTBA
byHKIHH 110 €€ rpaduKy.

- CTpOUTH TpadUKH dIEMEHTAPHBIX (DYHKIIUN BHIA y=§, y=x2,y=x3y=vx, y=|x|; onuceiBats
CBOMCTBA YMCIIOBON (DYHKIUH 110 €€ TpaduKy.

9 kJ1acc

Yucna u eviuucienus

- CpaBHUBATh U YIOPSIIOYMBATH PAIlMOHAIbHBIC U UPPAIMOHATBHBIC YHCIIA.

- BuImonHATE apudMeTHUeCKHe JICHCTBUS ¢ palMOHAIBHBIMU YHCIAMH, COYeTas yCTHBIC U
MMMCbMEHHBIC TPUEMBI, BBITTOJTHATH BEIYUCIICHUS C UPPANUOHATBHBIMHI YHUCITAMH.

- Haxomuth 3Ha4eHHs CTENEHEW C LENBIMU MOKa3aTeIsIMU M KOPHEW; BBIYUCIATH 3HAUYCHUS
YHUCIIOBBIX BBIPAXKCHHA.

- OKpyYTJIsATh ACUCTBUTEIBHBIC YHCIIA, BBITIONHATE MPUKHJIKY PE3Yy/IbTaTa BEIYHCICHUH,

OIICHKY YHCJIOBBIX BBIPAKCHHIA.

VYpasuenus u nepasencmea

- Perrath TUHEHHBIC ¥ KBaJIpaTHBIC YpaBHEHUS, YPAaBHEHUS, CBOIAIIINECS K HUM, IPOCTEUIITHE
IpOOHO-pallMOHANIBHBIE YPAaBHEHHUS.

- Pemrate cucTeMBl IBYX JMHCHHBIX YPaBHCHHH C JIBYMsI TIGPEMEHHBIMH M CHCTEMBI JIBYX
YpaBHEHHUH, B KOTOPBIX OJTHO YPaBHEHUE HE SBJISICTCS JIMHCHHBIM.

- Pemiath TekcToBBIE 3a/1a4M aNredpandeckiuM CrocoOOM € IOMOIIBIO COCTABIICHUSI YPaBHEHUS
WJIM CUCTEMBI IBYX YpaBHEHUH C IByMs IIepEMEHHBIMU.

- [IpoBoaKTh MpOCTEUIIINE MUCCICTIOBAHUSI YPAaBHEHUN M CHUCTEM ypPaBHEHHWI, B TOM YHUCIIE C
MPUMEHEHHEM TpapUuecKux MpeaCTaBlIeHUN (yCTaHABIMBATh, UMEET JI ypaBHEHUE WM CHCTEMa
YpaBHEHUU peIlIeHus], €CIIU UMEET, TO CKOJIBbKO, U Tp.).

- Pemarp nuHeliHbIE HepaBEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA; H300pa)kaTh pelICHUE
HEpaBEHCTB Ha YHCJIOBOM MPSIMOM, 3alIMCHIBATh PEIIEHUE C IIOMOIIBI0 CHMBOJIOB.

- PemaTh cuctembl JIMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIINE KBAPATHOE
HEPaBEHCTBO; HM300pakaTh pEIICHHE CHCTEMbl HEPAaBEHCTB HAa YMCIOBOM MPSMOM, 3amMCHIBATh
pelIeHre ¢ TOMOIIbIO CUMBOJIOB.

- Mcnonb30BaTh HEPaBEHCTBA MPU PELHICHUH PA3IUYHBIX 33/a4.

DyHxyuu

- PacniosnaBarb (pyHKIIMM M3y4yeHHBIX BUIOB. [loKa3bIBaTh CXEMaTHUYECKH PACIOJIOKEHUE Ha
KOOPIMHATHOMN TUIOCKOCTH TpadukoB GyHkimili Buma: Yy = kX, y=kx+b,y=k/x, y=a x> + b x + ¢
C,y=x% y=VX, Y= |X| B 3aBHCHMOCTH OT 3HadYeHHMil KO>((HIMEHTOB; OIMNCHIBATH CBOWHCTBA
G yHKIHIA.

- Crpouth u u300pakaTb CXeMaTHYeCKH TpadUKd KBAJPATUYHBIX (YHKIIHH, ONUCHIBATH
CBOMCTBA KBaJpaTUYHBIX (PYHKIUH MO UX rpadukam.

- Pacnio3naBath kBajipaTHuHyt0 QYHKIUIO O GOpMYyIIe, TPUBOJUTH IPUMEPHI KBAIPATUIHBIX
GyHKIMN U3 peadbHOU KU3HU, PU3UKU, TEOMETPHUH.

Apupmemuueckasn u ceomempuyeckas npozpeccuu

- Pacno3HaBath apu(MeTHUEecKyt0 U T€OMETPUYECKYIO0 MPOTPECCHH MPHU Pa3HBIX Crocobax
3a/laHusl.

- BBIMONHATE BBIYHMCIEHHUS C HCIOJBb30BaHHEM (OPMYI N-TO uiieHa apudMeTHYecKod u
TreOMETPHUECKON MPOTPECCHIA, CyMMBI TIEPBBIX N YJICHOB.

- M300pakath 4iieHbI MOCIEA0BATENFHOCTA TOUKAMU Ha KOOPAMHATHOM MIOCKOCTH.



- Pemars 3amaun, cBsA3aHHBIE C YUCIOBBIMU IIOCIIEOBATEIBHOCTIMH, B TOM YUCIIE 3a1a4U U3
peanbHOM )KU3HHU (C UCTIOIB30BAHUEM KAJBKYIATOPA, HUPPOBBIX TEXHOJIOTHH).
TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA

(ITI0O TOAAM OBYUYEHMUA)
7 kaacc (102 gyaca)
ONEeKTPOHHBIE
Ne i/t HanMmeHoBaHMe pa3ieiioB U TEM MPOrPAMMBI Komauectso (1dpossie)
4acosB 00pa3oBaTeIIbHbIE
pecypchl
1. Yucna v BeIYMCIeHU. PannoHanbHbIe yucia 25 https://edu.271.spb.ru
https://resh.edu.ru
2. AnreOpanyeckre BbIPKCHUS 27 https://edu.271.spb.ru
https://resh.edu.ru
3. VYpaBHEHUS ¥ HEPABEHCTBA 20 https://edu.271.spb.ru
https://resh.edu.ru
4. Koopaunats! u rpaduku. OyHKInu 24 https://edu.271.spb.ru
https://resh.edu.ru
5. [ToBTOpenue u 0600IIEHNE 6 https://edu.271.spb.ru
https://resh.edu.ru
OBLIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102
8 kiacc (102 yaca)
DJIEKTPOHHBIE
No /it HaumeHnoBanue pa3fenoB U TEM IPOTrPaMMBbI Komriecrso (ppospic)
4acoB 00pazoBaTebHBIC
pecypcehl
https://edu.271.spb.ru
1 [ToBTOpeHUe Kypca anredpsl 7 Kiacca 1 https://resh.edu.ru
https://edu.271.spb.ru
2 Hepasencrsa 21 https://resh.edu.ru
https://edu.271.spb.ru
3 KBanparueie kopHu 15 https://resh.edu.ru
4 KBagparusie ypaBHeHUS 26 htips://edu.271.spb.ru
P yp https://resh.edu.ru
KBanpatuunas ¢pynkius. CBoHCTBa HEKOTOPBIX https://edu.271.spb.ru
5 BUJIOB (DyHKLUH 18 https://resh.edu.ru
(y=kx+by=%y = Vx)
6 [TpubnuxeHHbIe BEIYUCICHUS 8 https://edu.271.5pb.ru
p https://resh.edu.ru
7 oBTopeHIe MATehama 8 Kidccd 13 https://edu.271.spb.ru
OBTOPEHHC P ce https://resh.edu.ru
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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9 kiaacc (136 yacoB)

ONEeKTPOHHBIE
Ne n/nt HanmenoBanue pasnesioB U TEM IPOrpamMMBbl Kosmmuectso (uncposrie)
4acoB 00pa3oBaTeIIbHbIE
pecypcesl

1. CreneHp ¢ parMoHAILHBIM TIOKa3aTeIeM 16 https://edu.271.spb.ru
https://resh.edu.ru

2. Crenennast GyHKIUSA 19 https://edu.271.spb.ru
https://resh.edu.ru

3. [Iporpeccun 19 https://edu.271.spb.ru
https://resh.edu.ru

4. Crydaiinbie COOBITHS 15 https://edu.271.spb.ru
https://resh.edu.ru

5. CriydaiiHpie BeJTHYUHBI 13 https://edu.271.spb.ru
https://resh.edu.ru

6. MmuoxectBa. Jloruka 18 https://edu.271.spb.ru
https://resh.edu.ru

7. [ToBTOpEeHue 36 https://edu.271.spb.ru
https://resh.edu.ru

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136

PABOYAS TIPOI'PAMMA YYEBHOI'O KYPCA "I'EOMETPUA". 7-9 KJIACCbI
HEJIX U3YYEHHUA YYEBHOI'O KYPCA

«MaremMaTHKy YK€ 3aTeM yYuTh Hallo, YTO OHAa yM B MOPSAIOK MPUBOAMUTY», - MUCAN BETUKUI
pycckuii ydyeHsli Muxaun BacunbeBuu JlomoHocoB. M1 B 3TOM cOCTOMT OJHa W3 JBYX LEjeH
oOyueHus: TeOMETpUM KaK COCTaBHOW 4YacTM MaTeMaTUKU B IIKOJiEe. DTOH eI COOTBETCTBYET
J0Ka3aTeNbHas JIMHUA TpernojaBanus reometpuu. Crenys npeacTtaBieHHON pabouelt mporpamme,
HAaYMHAas C CEJbMOr0 Kjacca Ha YpOKax TeOMeTpUHM OOydalolUiCs Y4YUTCS MPOBOJUTH
JIOKa3aTeNIbHbIE PACCYK/IEHHUS, CTPOUTH JIOTUYECKHE YMO3AKJIIOYEHUs, JOKa3blBaThb HCTUHHbBIC
YTBEP>KIACHUSI U CTPOUTH KOHTPHPUMEPHI K JIOKHBIM, TPOBOJUTH PACCYXKJIEHUS «OT MPOTUBHOTO,
OTJINYATh CBOICTBA OT MPU3HAKOB, POPMYIUPOBATH OOPATHBIE YTBEPKACHUS. Y YCHUK, OBJIAICBLINI
HCKYCCTBOM PacCyX/aTh, OyJeT NPUMEHSTh €ro U B OKpyxkartoulei >xu3Hu. Kak nucan reomerp u
negaror Urops @enoposuu IllapbiruH, «ioapMy, MOHUMAIOLUIUMH, YTO TaKOE€ JI0Ka3aTelIbCTBO,
TPYOHO MU Ja)K€ HEBO3MOXXKHO MaHUMYIHPOBaTh». M1 B 3TOM COCTOUT Ba)KHOE BOCHHUTATEIHHOE
3HaYEHUE H3Y4YCHHs] TEOMETpPUH, MPUCYIee MMEHHO OTEYECTBEHHOW MaTeMaTH4YecKO# MIKOJIe.
Bwmecre ¢ TeM aBTOpBI TPOrpaMMBbI IPEOCTEPErat0T YUUTENS OT U3NMUIITHEro (hopManu3Ma, 0COOEHHO
B OTHOIIIEHWU Hayall 1 OCHOBaHUM reomerpun. Opaniry3ckuii marematuk JKan J[be1oHHE TOITOMY
MOBOJIy BBICKa3zalcsi Tak: «YTo KacaeTcsl NENUKAaTHOW MpOOJIeMbl BBEIEHUS «aKCUOM», TO MHE
Ka)KeTCsl, YTO Ha MEPBBIX MOpax HYKHO BOoOIe n3berarb NpOU3HOCUTH camo 3To cioBo. C npyroi
K€ CTOPOHBI, HE CJIEeAyeT YNycKaTb HM OJHOM BO3MOXKHOCTHU JaBaThb MHPUMEPHI JIOTMUECKHX
3aKJIIOUEHUH, KOTOpble Kyda B Oonblield Mepe, 4yeM Haes aKCHOM, SIBISIOTCS WCTUHHBIMU U
€MHCTBEHHBIMU JBUTATEIISIMU MAaTEMATUYECKOTO MBIILLIICHUS .

Btopoil nenpi0 M3ydeHHs T€OMETPUU SIBISIETCSl UCIOJb30BAHME €€ KaK MHCTPYMEHTa MpH
pEelIeHUN KaK MaTeMaTUYeCKHUX, TaK U MPAKTHUYECKUX 3a/1a4, BCTPEYAIOUIUXCS B PEANbHOM JKU3HHU.
OKOHYMBIINN KypC TEOMETPHUH HIKOJIBHUK J0KEH OBITh B COCTOSIHUU OMPEIEIUTh T€OMETPUUIECKYIO
¢burypy, onucaTh CIOBaMHU JAaHHBIA YEPTEXK WM PUCYHOK, HAWUTH TUIOMIA]h 3€MEILHOTO yJacTKa,
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paccuuTaTh HEOOXOIMMYIO JJTUHY ONTOBOJIOKOHHOTO Kabess win TpeOyeMble pa3Mephl rapaxa aiis
aBTOMOOWJIL. DTOMY COOTBETCTBYET BTOpAasi, BHIUUCIHUTEIbHAS JHHHS B M3YYCHHH T€OMETPUU B
wkoJie. /laHHas mpakTUYecKas JIMHUS SIBJISIETCS HE MEHee BakKHOM, yem mnepBasd. Emé Ilmaron
MIPEMUCHIBAIL, YTOOBI «Tpaxkaane [IpekpacHOro ropoa HU B KOEM CITydae HEe OCTaBIISUTH T€OMETPHIO,
Be/lb HEMAJIOBAXKHO Jake MOOOYHOE €€ MPUMEHEHHE — B BOCHHOM JeJie J1a, BIPOYEM, U BO BCEX
HayKax — JUIsS JIY4IIeTO WX YCBOGHUS: MBI BEllb 3HAaeM, Kakas OSCKOHEUHas pa3HUIla CYIIECTBYET
MEXJY YEJIOBEKOM IMPHUYACTHBIM K TE€OMETPUM U HENPUYACTHBIM». [l »TOro y4uresnro
PEKOMEHIyeTCsl MOA0UPaTh 3a7aud MPAKTUYECKOTO XapaKTepa JJisi pacCMaTPUBAEMbBIX TEM, YUUTh
JIETEeN CTPOUTh MATEMATUUECKUE MOJIEITHN PEAIbHBIX )KU3HEHHBIX CUTYallMil, TPOBOJAUTH BEIYMCICHUS
U OLICHUBATh QJICKBATHOCTH IMOJYYEHHOrO pe3ynbTaTa. KpailHe BaXHO NOMYEPKHBATH CBS3U
F€OMETPUH C APYTUMHU NPEAMETAMH, MOTUBUPOBATH MCIIOJIb30BaTh ONPEACICHUS T€OMETPHUUECKUX
buryp ¥ IOHITUN, JEMOHCTPUPOBATH IIPUMEHEHUE TIOJYICHHBIX YMEHUH B (PU3UKE U TEXHHUKE. JTU
CBSI3W HamOoJiee IPKO BUIHBI B TeMaX «BekTopwly, « TpUroHOMeTprudYecKrue COOTHOIIEHU», «MeTo
koopauHaT» U «Teopema ITudaropar.
MECTO YUEBHOI'O KYPCA B YYEBHOM IILTIAHE

CornacHo yyeOHOMY IU1aHy B 7—9 Kitaccax u3y4aeTcsl yueOHbIl Kypc «I'eoMeTpusi», KOTOPbIT
BKIIIOYAET CJIEAYIONINEe OCHOBHBIE pa3/ienbl cojepkaHus: «leomerpuueckne QUTYpBl W HX
cBOWcTBaY, «M3MepeHHe TeOMETPUYECKUX BEIMYHMHY», a Takke «JlekapToBBl KOOpAWHATHI Ha
TUTOCKOCTIY, «BekTops», «/[Brmkenus miockoctn» u «IIpeodpa3oBanus moaoous».

VY4eOHbIH TUIaH TpeaycMaTpUBaeT W3ydeHHEe IeOMETPHH Ha 0a30BOM YpOBHE, UCXOJS U3 HE
MeHee 68 yueOHBIX 4acoB B y4€OHOM TOJly, BCEro 3a Tpu roja o0ydeHus—He meHee 204 gacos.

COAEPKXAHUE YYEBHOI'O KYPCA (ITO TOJAM OBYYEHUS)

7 Kjacc

Hauvanbusie mnoHsiTus reomerpuu. Touka, mpsMasi, OTPe30K, Jyd. Yrojia. Buuabl yrios.
Beptukanbabie U cMexHbIe yIiibl. buccektpuca yria. Jlomanas, mHoroyroyibHuk. [lapannensHocTh
U TIEPIEHIUKYISIPHOCTD MPSIMBIX.

Cummetpuunbie Gurypsl. OCHOBHBIC CBOMCTBA OCeBOM cummeTpuu. [IpuMepsl ciMMeTpun B
OKPY’KaIOILIEM MUPE.

OCHOBHBIE TTOCTPOEHUS C TTOMOIIBIO IUPKYJIST U JuHeku. TpeyroibHuk. BeicoTa, Mennana,
OucceKTpuca, MX CBOMCTBA.

PaBHOOGeIpeHHBIN U paBHOCTOPOHHUHN TpeyroJibHUKU. HepaBeHCTBO TpeyroibHHKA.

CpoiicTBa U TpPU3HAKU PaBHOOEOPEHHOTrO TpeyroibHuka. Ilpu3Haku  paBeHCTBa
TPEYroJbHUKOB.

CpoiicTBa U MpHU3HAKHU MapalIeNbHBIX IpsMbIX. CyMMa YIiioB TpeyrojibHHKa. BHelHue yrisi
TpPEeYroJbHUKA.

[IpsimoyronbpHbId  TpeyrojabHUK. CBOWCTBO MeNWaHbl MPSIMOYIOJILHOTO —TPEYroJIbHHKA,
mpoBenEHHOW K  TumoTeHy3e. [lpu3Haku paBeHCTBA  MPSAMOYIOJBHBIX — TPEYTOJHHUKOB.
[IpssMOYTOIBHBIN TPEYTrONBHUK € yriioM B 30°.

HepaBenctBa B reomMeTpuu: HEpaBEHCTBO TPEYroJibHHKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
TeopeMa o 0OoJIbIIEM yriie U OOJIbIICH CTOPOHE TpeyroibHuKa. [leprneHuKyasp u HakIOHHAsL.

I'eomerpuueckoe Mecto Touek. buccekTpuca yria v cepeIuHHBIN NEPIEHIUKYISP K OTPE3KY
KaK reOMEeTpUYECKHe MEeCTa TOYEK.

OKpy»XHOCTb M KpYT, XOpJa U JUaMeTp, UX CBOMcTBa. B3auMHOE pacnosokeHne OKpyKHOCTH
u npssmoid. KacarenbHas u cekymias K OKpyKHOCTH. OKpyKHOCTb, BIMCaHHas B yrojl. Bnimcannas u
ONMCaHHAasi OKPYKHOCTH TPEYTOJIbHUKA.

8 «Kmacc

UYerpipéxyronbuuku. Ilapamrenorpamm, ero Ipu3HakKd U CBOWCTBA. YacTHbIE cCilydau
napajiesiorpaMMoB  (MIPsIMOYrOJIbHUK, pPOMO, KBajpaT), MX NpPU3HAKW M cBoiicTBa. Tpameuus,
paBHOOOKas Tparnenus, e€ cBoiicTBa u npusHaku. [IpsMoyronbHas Tpanenus.



Meron ynsoenuss meauanbl. LleHTpanbHas cummerpusd. Teopema @aneca u Teopema o
IIPONOPLIMOHAIBHBIX OTPE3KAX.
CpenHue TMHUM TPEYToJbHUKA U Tpaneuuu. L{eHTp Macc TpeyroyibHUKA.
[lomobue  TpeyrompHUKOB, Ko3(hdumment momodbus.  I[lpusHaku  monoOHs
TpeyroJbHUKOB. [IpuMeHeHne nogo0ust py pereHnH MPAKTUIECKUX 3a/1a4.
CpoiicTBa miomangeil reomerpuyeckux ¢uryp. @opmynbsl A IUIOMIAAM TPEYTrOJbHUKA,
napajuiesorpamma, pom0a u tpanenuu. OTHOIIEHUE TIIoMAeH M0 100HBIX QUryp.
Boruncnenue miomaaeil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJI€T4aToi Oymare.
Teopema [Tudaropa. [Ipumenenne Teopems [Tudaropa npu pemieHnn NpaKTAYECKUX 3a1a4.
CuHyc, KOCHHYC, TaHI'€HC OCTpPOrO yrja HpsIMOYroJIbHOTO TpeyroibHuka. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKAECTBO. Tpuronomerprueckue GpyHkmum yrios B 30°, 45° u 60°.
BrucanHbie ¥ IEHTpaIbHBIE YIUIBI, YTOJI MEK/y KACATEIbHON U XOPAOH. YTJIbl MEXKIY XOpAAMHU
U CeKymMMH. BrucaHHble M ONHMCAaHHbIE YETHIPEXYTOJbHUKU. B3anMHOE pacnosokeHHue ABYX
okpyxHoctei. Kacanue okpyxxkHocrein. O0mime KacaTebHbIE K IByM OKPY>KHOCTSIM.
9 kaace

[Tonste Bekropa. PaBeHcTBO BekTOpoB. Cll0K€HHE M BBIYMTAHUE BEKTOPOB. YMHOKEHUE
BEKTOPA Ha 4uClo. Pa3iioxkeHne BeKTopa no JByM HEKOJUIMHEAPHBIM BEKTOPaM.

Koopmaunatsl Bekropa. IIpocredimme 3amaum B KOOpAMHATaX. YPaBHEHUS OKPYKHOCTH H
MPSIMOM.

[IpuMeHeHne BEKTOPOB U KOOPAWHAT IIPH PEIICHNH 3a/1a4.

Cunyc, xocunyc, TaHreHc yrios ot 0 1o 180°. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO.
@OopMyIIbl IPUBEICHUS.

Pemrenne tpeyronpHuUKOB. TeopeMa KOCMHYCOB M TEOpEMa CUHYCOB. Penienne npakTHieckux
3a/1a4 C UCHOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

CkanspHO€ MPOU3BENCHNE BEKTOPOB, IPUMEHEHUE AJIS1 HAX0XKICHUS JJIMH U YTJIOB.

IIpaBunbHbIE ~ MHOTOYrOJabHUKHA.  OKpY)KHOCTH,  OIIMCaHHAas  OKOJIO  ITPABHIIBHOIO
MHOTOYIOJIbHUKA W BIIMCaHHas B Hero. IlocTpoeHnMe mNpaBUIIBHBIX MHOTOYrOJBHUKOB. JlyinHa
OKpyxHOCTH. ['panycHas u paguaHHas Mepa yria, BBIYMCIEHUE JUIMH Oyr OKpykHOocTel. [Inomans
Kpyra, CeKTOpa, CErMEHTA.

OTtobOpaxxeHue mIockocTH Ha ceOsl. [loHsTue nBuxkenns. J|BUkKeHUs INIOCKOCTH U BHYTPEHHHE
cuMMeTpuu Quryp (sneMeHTapHble mpeiacraBieHus). OceBas M LEHTpajbHas CHUMMETPHU.
[Tapannensubiii neperoc. [loBopot. HanoxxeHnus v 1BUKEHUS.

IJIAHUPYEMBIE IIPEJIMETHBIE PE3YJIbTATBI OCBOEHUS PABOYEM
INPOI'PAMMBI KYPCA (ITO 'OJAM OBYYEHMUS)

OcBoeHnue yueOHOro Kypca «['eomeTpus» Ha ypoBHE OCHOBHOT'O 00111er0 00pa3oBaHUs I0JIKHO

o0ecreunBaTh JOCTHKEHHE CIEIYIOIIMX IPEIMETHBIX 00pa30BaTEIbHbIX PE3yIbTaTOB:
7 xJacc

- PacnosHaBaThb M3ydeHHBIE TIE€OMETpPUYECKHE (UIYpbl, ONpEAeIsATh MX B3aUMHOE
pacroiokeHue, n300pakaTb reoMeTpUUecKue (PUIypbl; BBITOJHATh YEPTEKHU M0 YCIOBUIO 3a/1a4H.
W3MepsTh JIUHENHbIE W YIIIOBbIE BEIMUYMHBI. PemiaTh 3a7auv Ha BBIYMCIEHUE JJIMH OTPE3KOB U
BEJIMYUH YIJIOB.

- Jlenath rpy0Oyr0 OLIEHKY JIMHEMHBIX M YIVIOBBIX BEJIUYMH MPEIMETOB B pEaIbHOM JKHU3HH,
pa3MepoB MPUPOJIHBIX 00BEKTOB. PaznuuaTh pazmMepsl ITUX 0OBEKTOB MO MOPSAAKY BEIMUHUHBI.

- CTpouTh YepTEKU K TEOMETPUUECKUM 3aJa4aM.

- [Tosib30BaThCS MPU3HAKAMU PABEHCTBA TPEYTOJBbHUKOB, UCIIOJIB30BaTh MPU3HAKU U CBOMCTBA
paBHOOEIPEHHBIX TPEYTOJILHUKOB MPHU PEIIEHUH 3a/1ay.

- [IpoBOINTE JIOTUYECKUE PACCYKACHUS C UCIIOJIB30BAHUEM IT'€OMETPUUECKUX TEOPEM.



- Ilomp30BarbCcsi NpU3HAKaMU PABEHCTBA NPSAMOYTOJIBHBIX TPEYTrOJbHUKOB, CBOWCTBOM
MEIHMaHbl, TMPOBEAEHHOM K THUIOTEHY3€ MNPSMOYTOJBHOIO TPEYrOJIbHUKA, B  PEUICHUHU
reOMETPUYECKHUX 3a/1a4.

- Omnpenensars MapauIeIbHOCTh MPSMBIX C TIOMOIIBIO YIJIOB, KOTOPBIE O0Opa3yeT ¢ HHUMH
cekymias. OnpenensaTh NapajuieIbHOCTh MPSMBIX C TMOMOIIBIO PAaBEHCTBA PACCTOSIHUN OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK JAPYroy MpsIMOM.

- Pemiate 3aaun Ha kieryaroi Oymare.

- IIpoBoAMTH BBIYUCIICHUS W HAXOJIUTh YHCIOBbIE M OyKBEHHBIC 3HAYCHHS YIJIOB B
F€OMETPUYECKUX 3a/1a4aX C MCIOJb30BAHUEM CYMMBI YIJIOB TPEYTrOJbHUKOB U MHOTOYTOJbHHKOB,
CBOMCTB yrii0B, 0Opa30BaHHBIX MPU MEPECCUCHUH JIBYX IMapaJUICIbHBIX MPSIMBIX CeKyleu. Pemars
MPAKTUYECKHUE 3a/1a4M HA HAXOKJICHUE YTJIOB.

- BiayieTh MOHSATHEM T€OMETPUYECKOTO MECTA TOUCK. YMETh ONPEACIATh OUCCEKTPHCY yIia U
CEepEAVHHBINA MEPHEHAUKYISP K OTPE3KY KaK TEOMETPUUYECKHE MECTA TOYEK.

- @OopMynupOBaTH OMNPENIEICHUS OKPYKHOCTH M Kpyra, XOpJbl M JHAMETpPa OKPYKHOCTH,
MOJIb30BaThCS UX CBOMCTBaAMU. Y METh MPUMEHSTh 3TH CBOKWCTBA ITPU PEIIECHUH 3a/ay.

- BnageTe MOHATHEM ONMMCAHHOW OKOJIO TPEYrOJbHHUKA OKPYKHOCTH, YMETh HAXOJUTh €€
neHntp. Ilosb3oBaThes (pakTamMu O TOM, UYTO OMCCEKTPUCHI YIIIOB TPEYrOJIbHUKA TEPECEKAOTCs B
OJHOU TOYKE, U O TOM, YTO CEPEAMHHBIE NEPIEHAUKYISPBI K CTOPOHAM TPEYTrOJbHUKA IEPECEKAIOTCS
B OJIHOM TOYKE.

- Biamets mnoHATHMEM ~KacaTeNbHOM K OKPYKHOCTH, TOJB30BAaTbCsl TEOPEMOU O
MEePIEeHANKYIISIPHOCTH KacaTeIbHOW U paauyca, TPOBEAEHHOTO K TOYKE KaCaHUSI.

- lTlonp3oBaTbCad MPOCTEUIIMMH TE€OMETPUYECKUMH HEPABEHCTBAMH, IMOHUMATh MX
MPAKTUYECKUI CMBICIL.

- [IpoBOAUTH OCHOBHBIE TEOMETPUUECKHUE TTOCTPOECHUS C MOMOIIBIO IUPKYJIS U JIUHEUKH.

8 knacc

—-Pacno3HaBath OCHOBHBIE BUJbI YETBIPEXYTOJIBHUKOB, MX D3JIEMEHTHI, IOJb30BAaThCA HX
CBOWCTBAMM MPU PEIICHUH T'€OMETPUUECKUX 3a/1a4.

- [IpuMeHsTH CBOWCTBA TOYKU MEPECeUCHHs] MeIMaH TPEYroibHUKA (LIEHTpa Macc) B peleHuN
3aza4.

- BiiageTs noHsTHEM CpeHEN JINHUU TPEYTOJbHUKA U TPANIELIMK, TPUMEHATh UX CBOMCTBA IIPH
pEeLIeHUU TEOMETPUYECKUX 3a1ay.

- [Tonp30Barbes Teopemoit Pasneca U TEOPEMON O PONOPLHOHATIBHBIX OTPE3Kax, IPUMEHSTh
WX 7151 PELICHMS IPAKTUYECKUX 3a/au.

- [IpuMeHsTh NPU3HAKK [0100US TPEYTOJILHUKOB B PEIICHUH I€OMETPUUECKUX 3a/1a4.

- Ilonb3oBatbes Teopemoii [Tudaropa ams pemieHNs reOMETPUUECKUX M MPAKTUYECKUX 3a/1a4.

- CTpouTh MaTeMaTUYECKYK0 MOJENIb B IMPAKTUYECKHX 3aJadyax, CaMOCTOSITENIbHO JENaTh
YepTEX U HAa XOJIUTh COOTBETCTBYIOIINE JJIUHBI.

-Biagets NOHATHSAMHM CHHYCAa, KOCHHYCa M TaHI'€HCa OCTPOTO yrja MpsSMOYrOJIbHOTO
TPEYroJabHUKA.

- [lonp30BaTbCs ITUMU MOHATHS MU 7151 PEIICHUS IPAKTUYECKUX 3a]1a4.

- BeruncnsaTe (pa3iuuHbIME CIOCO0aMM) TUIOIIA (b TPEYTOJIbHUKA U IJION[a1 MHOTOYTOJIbHBIX
¢buryp (mosb3ysck, r1e He00X0IUMO, KaIbKyISITOPOM).

- [IpuMeHsTh NOTyYEeHHBIE YMEHHUS B TPAKTUYECKUX 3a/1adax.

-Bnagerp nNOHATHAMUM BIHMCAHHOTO W LEHTPAJIBHOIO YIja, HCIOIb30BAaThb TEOPEMBI O
BIIMCAHHBIX YTJaX, YriIaxX MKy XopAaMu (CeKYIIMMH) U yIiie MeXKIy KacaTeIbHOM U XOpAoH mpu
PELIEHUU TEOMETPUYECKUX 3a1a4.

- Bragets MOHATHEM OMUCAHHOTO YETHIPEXYrOJIbHMKA, MPUMEHATH CBOMCTBA OIMNHUCAHHOIO
YEThIPEXYTOJIbHUKA MTPU PELICHUH 3a/1a4.



- IIpyuMeHSTh MOJNyuYEHHBbIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMAaTUYECKHE MOJAEIH UL
3aja4u peayibHOM KHU3HHU U MPOBOAUTH COOTBETCTBYIOIINE BBIYMCICHHUS C MPUMEHEHHEM NOJ00US U
TPUTOHOMETPHH (TIOJIB3YSICh, TJI€ HEOOXOAUMO, KAILKYIISITOPOM).

9 kanace

- Ilonp30BaThCsl BEKTOPAMU, IOHUMATh UX TEOMETPUUECKUI U (PU3NYIECKU CMBICT, TIPUMEHSTh
UX B PELICHUU T€OMETPUUECKUX M (PU3MUECKUX 3a/1a4.

-Ilonb3oBaTbcs METOAOM KOOPAMHAT Ha IUIOCKOCTH, HPUMEHATh €ro B pPELICHUU
F€OMETPUYECKUX U MPAKTUYECKUX 33]au.

-3HaTh TPUTOHOMETPUUECKHUE (PYHKLIUU OCTPBIX YIJI0B, HAXOJIUTh C UX TOMOILBIO Pa3IU4HbIE
AJIEMEHTHl MPSAMOYTOJIBHOTO TPEYrOJAbHUKA (CPEHIEHHE MPSMOYTOJbHBIX TPEYTOJbHUKOBY).
HaxomuTs (¢ HOMOIIBIO KAIBKYIISATOPA) [UIMHBI U YTIIBI U1l HETAOJIMYHBIX 3HAYCHHH.

-Ilonp30Batbest OpMylIaMu MPUBEICHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUIS. HAXO0XKJACHHUS COOTHOILIEHUH MEX]Ty TPUTOHOMETPUYECKUMHU BETUUYHHAMHU.

-HWcnonp30BaTh TEOpPEMbl CHHYCOB M KOCHUHYCOB Ui HAXOKJICHHUS PA3JIMYHBIX AJIEMEHTOB
TPEYroJbHUKA («pelIeHue TPEYroJbHUKOBY), IPUMEHSTh UX MPU PELICHUH F€OMETPUUECKUX 3a1a4.

- [IpuMeHsTh cKaJIIpHOE POU3BEIEHUE BEKTOPOB JJIsl HAXO0K/IEHUS JJIMH U YIJIOB.

-Brnaners MOHATHSAMHM NMPAaBUIBHOTO MHOTOYIOJIbHUKA, JIMHBI OKPYXHOCTH, JJIUHBI JTYTH
OKPY’KHOCTH ¥ paJIMaHHOM MEpHI yIiia, yMETh BBIYMCIATH IUIOMIA/b KPYra U €ro 4acTeu.

- [IpuMeHsTh MoJydeHHbIE YMEHHSI B MPAKTUYECKUX 3a/1a4ax.

-Haxoguth ocu (MM LEHTPHI) CUMMETPUU (UTYp, TPUMEHSATH JBWKEHUS IJIOCKOCTH B
MPOCTEMIINX CITyqasiX.

- [IpuMeHsTh MOJydeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTeMaTU4EeCKHEe MOJAETH JUIs
3aJ1a4 peasibHOM JKU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCIEHUS C IPUMEHEHHEM MOJI00US 1
TPUTOHOMETPUYECKUX (PYHKIMH (ITOJIB3YSCh, TJIe HEOOX0AUMO, KAIBKYISITOPOM).

TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOTI'O KYPCA

(ITO TOAAM OBYYEHMUS)
7 kaacc (68 yacoB)

DJIEKTPOHHBIE
Nen/m | HaummeHOBaHHE pa3/iesioB U TEM MPOTPAMMBI Komuecrso (mbposere)
94acoB oOpa3oBarebHbIC
pecypehl
1. [Ipocretinme reoMmerprueckue GUTYPhl B HX 14 https://edu.271.spb.ru
cBOMCTBa. M3MepeHHs TIeOMETPHUCCKUX https://resh.edu.ru
BEJIMYHH
2. TpeyroapHUKH 22 https://edu.271.spb.ru
https://resh.edu.ru
3. [lapannenbHbie  TpsMble, cymMMa  yrjoB | 14 https://edu.271.spb.ru
TPEYroJibHUKa https://resh.edu.ru
4. OxpyxHOCTh U Kpyr.I'eomerpuyeckue 14 https://edu.271.spb.ru
IOCTPOCHHUS https://resh.edu.ru
5. [ToBTOpenue, 060061IeHNE 3HAHUT 4 https://edu.271.spb.ru
https://resh.edu.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68

8 kuacc (68 yacos)


https://edu.271.spb.ru/course/index.php?categoryid=32
https://resh.edu.ru/subject/51/10/
https://edu.271.spb.ru/course/index.php?categoryid=32
https://resh.edu.ru/subject/51/10/
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https://resh.edu.ru/subject/51/10/
https://edu.271.spb.ru/course/index.php?categoryid=32
https://resh.edu.ru/subject/51/10/
https://edu.271.spb.ru/course/index.php?categoryid=32
https://resh.edu.ru/subject/51/10/

ONEeKTpOHHBIE

Ne /it HanMmeHoBaHMe pa3/ieioB U TE€M MPOrPAMMBI Koummsecrzo (mbposeie)
4acosB 00pa3oBaTeIIbHbIE
pecypcsl
1. IToBTOpEeHUE 1
2. YeThIpEXyrolbHUKN 15 https://edu.271.spb.ru
https://resh.edu.ru
3. [Tnomans 14 https://edu.271.spb.ru
https://resh.edu.ru
4. [Mpu3Haky mMo00Hs TPEYrOJIbHUKOB 9 https://edu.271.spb.ru
https://resh.edu.ru
5. CoOTHOIICHHUST M@Ky CTOpOHAMH W yriamu | 12 https://edu.271.spb.ru
MIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA https://vesh.edu.ru
6. OKpY>KHOCTB 16 https://edu.271.spb.ru
https://resh.edu.ru
7. [loBTOpenue, 06061IeHNEe 3HaHUI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
9 kJjacc (68 yacoB)
DJIEKTPOHHBIE
No /it HaumeHnoBanue pa3iesoB U TeM IPOTrpaMMBbl Komuuectso (mppossre)
4acoB 00pa3zoBaTebHBIC
pecypchl
1. Bekropst 12 https://edu.271.spb.ru
https://resh.edu.ru
2. MeTo 1 KOOpArHAT 10 https://edu.271.spb.ru
https://resh.edu.ru
3. CoOTHOIICHUST MEXKIYy CTOPOHAMH M YIJIaMU 14 https://edu.271.spb.ru
TpeyroibHuka. CKaaspHOE  IPOM3BEICHHUE https://resh.edu.ru
BEKTOPOB
4, JlyivHa OKPY>KHOCTH M IIOWIAAb Kpyra 12 https://edu.271.spb.ru
https://resh.edu.ru
5. JIBOKEeHHS 10 https://edu.271.spb.ru
https://resh.edu.ru
6. [ToBTOpenue. Pemenue 3anau 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATHCTHKA»

7-9 KJIACCBI

HEJIN U3YUYEHUSA YYEBHOI'O KYPCA
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B coBpemeHHOM U(GPOBOM MHpE BEPOSTHOCTh U CTATUCTHKA MPUOOPETAIOT BCE OOJIBIIYIO
3HaYMMOCTb, KaK C TOYKH 3PEHHUS MPAKTUYECKUX TMPHIOKEHHUH, TaK M MX POJU B OOpa30BaHMH,
HEOOXOMMOM KaX/I0OMy ueloBeKy. Bo3spacraer umcino mpodeccuii, mpu OBIaJAEHUH KOTOPBIMU
TpebyeTcs xopoiast 6a30Bast MOATOTOBKA B 00JIACTH BEPOSTHOCTH U CTATUCTUKHU, TaKasi MOATOTOBKA
Ba)XKHA IS TIPOJIOJDKEHUSI 00pa30BaHMs U JJIs YCIIEUTHOM MPOo(ecCHOHANbHOM Kaphephl.

Kax1p1ii 4e0BeK NOCTOSIHHO IPUHUMAET PEIIeHHs, Ha OCHOBE HMEIOLIUXCS Y HETO JaHHBIX. A
Ui 000CHOBAHHOTO TPHHATHUS PEUICHHWS B YCIOBUSX HEAOCTaTKa WM HW30BITKAa WH(POpPMAanuu
HE00X0IMMO B TOM YHCIIE XOPOIIO C(HOPMHUPOBAHHOE BEPOSITHOCTHOE U CTATHCTHYECKOE MBIILJICHHE.

NMeHHO TOATOMY OCTpO BCTajlla HEOOXOAMMOCTh C(HOPMHPOBATH Yy OOYYaIOUIMXCS
(GYHKIMOHATBHYIO TPAMOTHOCTD, BKIIFOUAIOIIYIO B Ce0sl B KAUeCTBE HEOTHEMIIEMON COCTAaBIISIOMICH
YMEHHE BOCHPUHUMATh M KPUTUYECKA AaHAJIM3HPOBATh HMH(OPMAIMIO, NPEACTABICHHYIO B
pa3nuyHbIX (opMax, TOHUMATh BEPOSTHOCTHBIM XapakTep MHOTHX pEAIbHBIX IPOLECCOB U
3aBHCUMOCTEH, TPOU3BOINTH MPOCTEHUIIINE BEPOSATHOCTHBIE pPAcu€Thl. 3HAKOMCTBO C OCHOBHBIMH
NpUHIMTAMHA cOOpa, aHAIM3a W MPEJCTaBICHHS JAHHBIX W3 Pa3iIHuHBIX cep Ku3HM 00IecTBa U
rocygapcTtBa TmpuoOmaeT oOy4yarolmuxcsi K OOIIECTBEHHBIM HHTepecaM. M3ydeHue OCHOB
KOMOWHATOPHUKH pa3BUBAET HABBIKM OpraHU3alyy Hepedopa M mojcuéra Yuciia BapuaHTOB, B TOM
qrcye, B MPUKIATHBIX 3a/1a4aX. 3HAKOMCTBO C OCHOBaMH T€OPUH TpadoB CO3AAET MaTEeMaTHIECKUI
¢dbyHameHT A1 popMUpPOBaHUS KOMIETEHIMH B 00J1aCTH MHPOPMATUKU U HU(PPOBBIX TEXHOJIOTUH.
[TomMuMO 3TOTO, IPY M3YUEHUH CTATUCTHKH U BEPOSTHOCTH 00O0TAIIAFOTCS PEICTABICHUS YIAIUXCsI
O COBPEMEHHOW KapTHHE MHpa W METOJax ero MCCleoBaHUs, (GOpPMHUpYETCss OHUMAaHHE POIU
CTaTUCTHKH KaK HWCTOYHHWKA COIMAIBHO 3HAYMMOW WH(POPMAIMU W 3aKJIaJbIBAIOTCS OCHOBHI
BEPOSTHOCTHOTO MBIIIJICHHS.

B cooTBeTCTBUY ¢ JaHHBIMU LEISIMH B CTPYKTYPE MPOrpaMMBbl YaeOHOTO Kypca «BeposiTHOCTh
W CTAaTHCTHUKa» OCHOBHOHM MIKOJBI BBIACICHBI CIEAYIONINE COMEPKATEITHHO-METOANICCKAE JTNHHH:
«IIpencraBneHre JaHHBIX W ONHUCATeNbHas CTATHCTUKa»; «BepodATHOCTb»; «OIeMEHTHI
KOMOMHaTOpUKNY»; «BBenenue B Teopuio rpadosy.

Coneprxanue nunun «lIpencraBieHue JaHHBIX U OIKMCATENIbHAS CTATUCTUKAY CIIYKUT OCHOBOM
JuTst GOPMUPOBAHKS HABBIKOB pabOThI ¢ HHPOPMAIIMEH: OT YTCHHS M HHTEPIpETany HHHOPMAIIIH,
IIPEJCTAaBICHHON B TabiuIax, Ha JuarpaMMax M rpagukax 1o cOopa, MpeacTaBiICHUs M aHaIu3a
JAHHBIX C HUCIOJb30BAHUEM CTAaTUCTHUECKUX XapaKTEPUCTHK CPEeJHMX M pacceuBaHus. Paboras c
JAHHBIMM, OOydarollMecs Y4arcsi CUYMTbIBaTb M HHTEPIPETUPOBATh JaHHbIC, BbIJBUIATH,
apryMEHTHpPOBaTh M KPUTUKOBaTb IPOCTEHIIME THUIIOTE3bl, pPAa3MBIIUIATh Haja (aKTopamy,
BBI3bIBAIOIUMHY HM3MEHUYMBOCTb, M OLCHMBATh WX BIIMSHUE HA pPAacCMAaTPUBAEMble BEJIUYMHBI U
IIPOLIECCHI.

VHTYUTHBHOE NpE/ICTaBIEHUE O CIy4YalHON U3MEHYMBOCTH, UCCIIE0BAaHUE 3aKOHOMEPHOCTEN
Y TEHJEHLUN CTAaHOBUTCS MOTUBUPYIOLIEH OCHOBOM [UIs M3y4eHUs TEOPUH BeposTHOcTel. bosbiioe
3Ha4eHHE 3JIeCb MMEIOT MPAKTUYECKHE 3a/aHusl, B YAaCTHOCTH ONBITBI C KIACCHUYECKUMHU
BEPOATHOCTHBIMH MOJICJISIMHU.

[loHsiTe BEpPOATHOCTH BBOAMUTCS KaK Mepa IpaBaonoaodus ciydaiHoro coObitus. Ilpu
U3yYEHHH Kypca o0ydarolirecs 3HaKOMSTCS € IPOCTEUIIIMMH METO/1aMU BBIYHUCIICHUS BEPOSITHOCTEH
B CIIy4alHBIX KCIIEPUMEHTaX ¢ PABHOBO3MOKHBIMHU 3JIEMEHTApHBIMU UCXOJIaMH, BEPOSITHOCTHBIMU
3aKOHaMH, MO3BOJIIOLUIMMHU CTaBUTh U PelIaTh Oosiee CIO0XKHbIE 3aJaud. B Kypc BXOJIAT HayalbHbIe
MPEJCTAaBICHUS O CIyYalHbIX BEJTMUMHAX M UX YUCIOBBIX XapaKTePHUCTUKAX.

Taxke B paMKax 3TOT0 Kypca OCYIIECTBISETCS 3HAKOMCTBO 00YUaIOIIMXCS ¢ MHOKECTBAMH U
OCHOBHBIMHM OTEpallMsIMU HaJ MHOXXECTBaMM, PacCMaTpUBAIOTCS TNPUMEpPbl NPUMEHEHHUS JUIs
peleHus 3a/1a4, a TaKKe UCIOJIb30BaHMs B IPYTUX MaTeMAaTHYECKUX Kypcax U yUeOHbIX IpeaAMeTax.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIUVIAHE



B 7-9 xnaccax m3yuaercs Kypc «BeposSTHOCTh M CTaTUCTHKA», B KOTOPBIM BXOJAT pa3/eibl:
«[IpencraBnenrie JaHHBIX W ONHUCATENbHAs CTAaTHCTUKa»; «BepoATHOCTH»; «OIEMEHTHI
KOMOMHATOPHKHY»; «BBesieHne B Teopuio rpadoBy.

Ha u3ydenue nanHoro Kypca oTBOIUTCS | ydeOHBIN Yac B HENENIO B TEUCHHE KaXJIOTO roja
oOyuenus, Bcero 102 yueOHbIX yaca.

COAEP)KAHUE YYEBHOI'O KYPCA (ITIO TOJAM OBYYEHUA)

7 KJIacc

[IpencraBnenne naHHBIX B BUE TAOIHUI, qHarpaMm, rpadukoB. 3aroHEHHE Ta0IUI, YTCHUE U
IIOCTPOEHHUE Juarpamm (CTOJIOMKOBBIX (CTOJIOUATBIX) M KPYroBbiX). UTeHne rpaduKoB peanbHbIX
nporeccoB. M3BiedeHne MHPOPMALIMN U3 TUArpaMM U TaOJIUIl, HCIOJIB30BAaHUE U MHTEPIIPETALIUS
TTAHHBIX.

OnucarenpHas CTaTUCTHKA: CpeAHee apudMeTHdeckoe, MeauaHa, pa3Max, HanOoJblliee H
HaMMEHbIIIee 3HaYeHUsI Ha0opa YMCIIOBBIX JaHHBIX. [IprMepsl ciryqaliHOM H3MEHYHBOCTH.

Cny4ailHbli SKCHEPUMEHT (ONBIT) M ciydaiiHoe coObiTue. BepostHocTh M wactoTa. Ponb
MaJIOBEPOSITHBIX M TPAKTUYECKH JIOCTOBEPHBIX COOBITHI B TpHponae W B oOmiectBe. MoHeTa U
UTpaAIbHASI KOCTh B TEOPUHU BEPOSITHOCTEH.

I'pad, Bepmmna, pedpo. Crenenp BepiuHbl. Yncno pédbep U CyMMapHasl CTETICHb BEPIIUH.
[Ipencrasnenue o cBszHocTH rpada. Lenu u nuxisl. Ilytu B rpagax. O6xon rpada (3iaepoB myTh).
[IpencraBnenune 06 opueHTupoBaHHOM Tpade. Pemenue 3amad ¢ moMoIIs0 rpagos.

8 KJ1acc

[IpencraBieHre TaHHBIX B BHJIE TAOJHII, TUArPaMM, TpadUKOB. 3ar0JIHEHUE TA0JIHII, YTCHUE U
MIOCTPOCHHUE auarpamm (CTOJIOMKOBBIX (CTOJIOYATHIX) M KPYroBbIX). UTeHHE rpauKOB peanbHBIX
npoueccoB. V3Bnedenne nndpopMauu U3 auarpaMMm U TaOJHIl, UCIOJIb30BAHUE W MHTEpIIpeTalus
naHHbIX. OmnucaTeNbHas CTaTHCTHUKA: cpeliHee apudmMeTnyeckoe, MeAnaHa, pa3Max, HauOoJbliee U
HauMeHblIIee 3HaueHUs1 Habopa YMCIOBBIX TAaHHBIX.

W3mepenue paccenBaHus JaHHBIX. Jlucmepcuss M CTaHJApTHOE OTKJIOHEHHWE YHCIOBBIX
HabopoB. /luarpamma paccerBaHuUs.

[Ipumepsl citydailHOM U3MEHUYUBOCTH.

MHOK€eCTBO, DJIEMEHT MHOXXECTBA, MOAMHOXecTBo. Omepanuu HaJa MHOXKECTBAMU:
o0beIMHeHNE, TIEPECCUCHHE, JOTOTHEHHUE. CBoiicTBa ornepanuit HaJ MHO’KECTBAMU:
MepeMecTUTEIbHOe,  COYeTaTelbHOe,  paclpeleNuTenbHoe,  BKIOYeHHs.  Vcnonb3oBaHue
rpaduyecKkoro MpeicTaBiICHUs] MHOXKECTB JUIsl ONMMCAaHUs PEAlbHBIX MPOILIECCOB U SIBICHUN, MpPH
pElIeHUH 3a/1ay.

I'pad, Bepmmna, pedpo. Crenens BepmuHbl. Ynciao pédep U cymMmapHas CTENEHb BEpIIUH.
[IpencraBnenue o cesizHocTH rpada. Llenu u mukisl. [Tyt B rpadax. O6xox rpada (3iyiepoB myTh).
[IpencraBienue 06 oprueHTHpPOBaHHOM rpade. Pemenue 3a1au ¢ momoisko rpados.

JlepeBo. CBoiicTBa JepeBbEB: €IUHCTBEHHOCTh IMYTH, CYHIECTBOBAHHE BHUCAYECH BEpIINHBI,
CBSI3b MEXK]y YHCIIOM BEpLIMH U uncioM péodep. [IpaBuno ymHoxkenus. Pemenue 3a1a4 ¢ moMoIbo
rpados.

CrnyyaiiHblii SKCHIEpUMEHT (OMBIT) M ciydaiiHoe coObiTue. BeposatHocTs u uyactora. Pomb
MaJOBEpPOSITHBIX U MPAKTUYECKH TOCTOBEPHBIX COOBITHII B Mpupoje U B obOmiectBe. MoHeTra u
UrpajgbHas KOCTb B TEOPUU BEPOSTHOCTEH.

DneMeHTapHbIe COOBITUS CIIydalHOTO ombiTa. CiaydaiiHble cOOBITUS. BeposTHOCTH COOBITHIA.
OnbITEI ¢ pPaBHOBO3MOKHBIMH JJIEMEHTapHBIMU COObITHAMH. CrydaifHblii BeIOOp. CBSI3b MEXAY
MaJIOBEPOSTHBIMU M MPAKTUYECKHU JTOCTOBEPHBIMU COOBITUSIMU B MIPHPOJIE, OOIIECTBE U HAyKe.

[IpotuBomnomnoxHeie coObITUs. J(narpamma Diinepa. OO0beAMHEHNE U TIepecedeHrne COOBITHIA.
HecoBmecTHbie coObiTusa. Dopmyrna cloXKeHHsI BEPOSITHOCTEH. YCIOBHAsE BEpOsITHOCTH. [IpaBuio
ymHOKeHus. HezaBucumeie coObiTus. [IpeacraBnenue skcriepuMenTa B BUIe iepeBa. Pemienue 3agau
Ha HaXO0JIEHUE BEPOSATHOCTEN C MOMOIIIBIO JIEpeBa CIYyYaifHOTO AKCIIEPUMEHTA, AUarpaMm Diiepa.



INVIAHUPYEMBIE IPEJIMETHBIE PE3YJIBbTATBI OCBOEHUA
PABOYEN ITIPOT'PAMMBI KYPCA (ITO TOJIAM OBYYEHUS)

[IpenmeTHble pe3ynpTaThl OCBOEHHMS Kypca «BeposiTHOCcTh M cratuctuka» B 7-9 kiaccax
XapaKTEPU3YIOTCA CIEAYIOIUMHU YMEHUSMHU.
7 kaace

- Yurath nH(OpMAIHIO, IPEACTABICHHYIO B TaOIHIIaX, HA IMarpaMMax; IpeACTaBIsATh JaHHbIE
B BUJE TaONHIl, CTPOUTH OHArpaMMbl (CTOJIOMKOBBIE (CTOJNOYATBIC) W KPYrOBBIE) IO MAacCHBaM
3HAYEHUM.

- OnwuceiBaTh M HMHTEPIPETUPOBATH pEAIbHBIE YHUCIIOBBIE JlaHHBIE, IPEJCTaBICHHbIE B
TabIMIIax, HA AUarpammax, rpadukax.

- Hcnonb3oBarh Uil ONMCAaHUS JAHHBIX CTaTUCTUYECKUE XapaKTEPUCTHKHU: CpEIHEe
apudmernyeckoe, MeaHa, HanOOJIbIlIee U HAaMEHbIIee 3HAaUEHUs, pa3Max.

- UmeTh peacTaBieHye o cirydailHON N3MEHYMBOCTU Ha PUMEPAX 1eH, GU3NUYECKUX BEJINYHH,
AHTPONOMETPUYECKUX JTaHHBIX; UMETh MPEJCTABIEHUE O CTATUCTUYECKON YCTOHYMBOCTH.

8 Kki1ace

- Uurats nHopmaInio, mpeicTaBICHHYIO B TAOIUIAX, HA TUarpaMMax: MPeACTaBISTh JaHHBIC
B BHUJE TaOJHUI, CTPOUTH AMArpaMMbl (CTOJIOUKOBBIE (CTOJIOYATHIE) M KPYroBBbIE) 1O MaCCHBAM
3HAYEHUU.

- OnuceiBaTh W HHTEPIPETHPOBATH peaTbHBIC YHCIOBBIC JaHHBIC, MPEICTABICHHBIC B
Ta0nuIax, Ha JUarpaMmax, rpadukax.

- N3BnekaTh 1 npeoOpazoBbIBaTh HHGOPMAIIHIO, TIPEICTABICHHYIO B BU/IE TAOJIUII, THATPAMM,
rpauKOB; MPEACTABIATH JAaHHBIC B BUE TaOIHII, TUarpaMm, rpaduKoB.

- HWcnonp3oBaTh i OMHCAHUS JAHHBIX CTATUCTUYECKHE XapaKTEPUCTUKHU: CpEIHEE
apudmernueckoe, MeraHa, HanOoJIbIllIee U HaMEHbIIee 3HAUeHUS, pa3Max.

- OnuceIBaTh AaHHBIE C MOMOUIBIO CTATUCTUYECKUX IMOKa3aTeseil: CpeAHUX 3HAYeHUH U Mep
paccenBaHus (pa3Max, TUCIIEPCHUs U CTAaHAAPTHOE OTKIOHCHHE).

- UmeTh peacTaBiieHye o cirydailHOM N3MEHYMBOCTH Ha PUMEPaXx 1eH, GU3NYECKUX BEINYHH,
AHTPOMOMETPUUECKUX JaHHBIX; UMETh MPEJCTABIEHUE O CTATUCTUYECKON YCTOWYMBOCTH.

- OnepupoBarth MOHATHUSMU: MHOXKECTBO, IOJMHOKECTBO; BBIIIOJHATH ONEpalldl HaJ
MHO>KECTBAMU: OOBEIUHEHHE, IEpPEeceYeHHe, [OTMOJHEHHE; IMEePEUUCISITh DJIEMEHThl MHOKECTB;
MIPUMEHSTH CBOMCTBA MHOYKECTB.

- Vcnonb3oBath rpadudeckoe NpeCTaBIeHne MHOXKECTB U CBSA3EH MKy HUMH JJIs1 OITUCAHUS
MIPOLIECCOB U SBJICHUH, B TOM YHKCJIE MPU PEUICHUH 33/]1a4 U3 IPYruX y4eOHBIX IPEIMETOB U KYpPCOB.

- Hcnonb3oBath rpaduyeckue MoOJeNnu: AEPEBO CIYyYaHOTO SKCIEPUMEHTa, JAUarpaMMbl
Dilnepa, ynucioBas mpsimast.

- HaxouTh 4aCTOTHI YHUCIOBBIX 3HAUEHUHN U YacCTOTHI COOBITHIL, B TOM YHCIIE [0 pPe3y/IbTaTaM
M3MepeHul 1 HaOoICHUI.

- HaxoauTh BepOsITHOCTH CIy4ailHBIX COOBITHI B OMBITAaX, 3Hasi BEPOSITHOCTH AJIEMEHTAPHBIX
COOBITHIA, B TOM YHCJIE B ONBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITHUSIMHU.

TEMATHUHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA
7 kaacc (34 yaca)



Nen/m | HaumeHoBaHue pa3aenoB U TEM IPOTrPaMMBI KonunuectBo | DnekTpoHHbBIE
4acoB (mrdpoBkIe)
00pa3zoBaTesbHbIC
pecypchl
1. [IpencraBinenne JaHHBIX 7 https://resh.edu.ru
2. OmnucarenbHas CTAaTUCTHKA 8 https://resh.edu.ru
3. CryuaiiHasi K3MCHYHBOCTh 6 https://resh.edu.ru
4. Beezenue B Teoputo rpados 4 https://resh.edu.ru
5. BeposTHOCTB ¥ yacToTa CIIy4aitHOTO COOBITHS 4 https://resh.edu.ru
6. O600611eHIEe, KOHTPOJIb 5
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34
8 ki1acc (34 yaca)
Nen/m | HaumeHoBaHue pa3zienoB U TeM NpOrpamMMbl KonuuectBo | DnexTpoHHbIE
4acoB (mudpoBsIe)
00pa3zoBaTeNbHbIC
pecypcsl
1. [pencTaBneHne TaHHBIX 3 https://resh.edu.ru
2. OmnucarenbHas ~ CTaTHUCTHKA. PaccenBaHue 6 https://resh.edu.ru
JIAHHBIX
3. CrydaiiHasi HF3MEHUYUBOCTh 2
4. MHoxecTBa 4 https://resh.edu.ru
5. Brenenue B Teopuro rpadon 5
6. BeposTHOCTB ClTy4aifHOTO COOBITHS 6 https://resh.edu.ru
7. Crydaiinbie COOBITHS 6 https://resh.edu.ru
8. 00600111eHIEe, KOHTPOJID 2 https://resh.edu.ru
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34
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