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PABOYAS ITPOT'PAMMA
no yyeOHomy npeamery «MaremMaTHKa)

Cornacno Ilonmoxxennto o pabGodeil mporpamme yuutesned, pabOTaOMIMX IO
OI'OC HOO, nannas padoyasi mporpaMMa BKJIIOYAET CJIETYIONINE pa3aeibl:
1) mosiCHUTENBHYIO 3AIUCKY;
2) coneprkaHue yueOHOTO peaMeTa;
3) mwiaHupyeMble IPEAMETHBIC PE3YIbTATHI;
4) TeMaTU4YECKOE MIAHUPOBAHUE;
5) KaJleHJapHO-TEMaTUYECKOE TUIAHUPOBAHUE

ITosicHuTEILHAA 3aNUCKA.

PabGouass mporpamma yweOHOro mnpeamera «Martematuka» s 1-4 kiaccoa
cooTBeTcTBYyeT DenepalbHOMy rocyJapCTBEHHOMY 00Opa30BaTeIbHOMY CTaHAAPTY
HayalibHOro oOIero o0pa3oBaHUsA, YTBEPKIACHHOMY MpUKa3oM MUHOOpHAYKH
Poccun ot 06.10. 2009 Ne373. Ilporpamma pa3paboTaHa Ha OCHOBE aBTOPCKOM
nporpammel  JL.I'. Ilerepcon «Marematuka». Pabouas nporpamma oOecrieueHa
y4eOHMKaMH, y4E€OHBIMM MOCOOMSMH, BKIIIOUEHHBIMU B (penepaibHblii MepedeHb
y4eOHHMKOB, PEKOMEHJOBaHHBIX MuHOOpHaykun Pocccum K UCIONB30BaHUIO B
o0Opa3oBaTebHOM Ipoliecce B 0011e00pa30BaATEIbHBIX YUPEKICHUAX:

- JLT'. Iletepcon. MaremaTtuka « Yuych yuutbes» . 1 knacc. B 3-x 4. - M.: OOO
«bunowm. Jlaboparopus 3nanuit», 2019;

- JL.T'. [Terepcon. MaTtemaTuka « Yaych yauTbcs» . 2 kimacc. B 3-x 4. - M.: OO0
«bunowm. Jlaboparopus 3nanuit», 2019;

- JL.T'. [Terepcon. MaTtemaTtuka « Yaych yuutbes» . 3 kiacc. B 3-x 4. - M.: OO0
«bunowm. Jlaboparopust 3HaHUI»;

- JLT'. [Terepcon. MaTtemaTtuka « Yaych yuutbes» . 4 kiacc. B 3-x 4. - M.: OO0
«bunowm. Jlaboparopust 3HaHUI».
[Iporpamma yueOHoro npeamera «MaTtemaTuka» paccuuTaHa Ha oOydenue c 1
1o 4 xjacc 1o 4 4Jaca B Hegelno, Bcero 540 gacos: B 1 kimacce — 132 vaca B roa, Bo 2, 3
1 4 xnaccax - o 136 4acoB B roJ.
KonudecTBO KOHTpOJIbHBIX paboT: B 1 kiacce — 1; Bo 2-4 kiaccax 1o 9.

Kypc marematuku st 1-4 kj1laccoB HayaiabHOM IIKOJIBI, PEANM3YIOIIUA JaH-
HYI0 TMpOrpaMmy, SIBJISIETCS YacThlO HENPEPHIBHOTO Kypca MaTeMaTUKH IS
JOIIKOJIBHUKOB, HAYaJIbHOW WIKOJBI U 5—6 KJaccoB cpefaHed NIKOJIbl 00pa3oBa-
tenbHOM cucteMbl « [lkoma 2000...» u, Takum 00pa3oMm, oOecrneyrMBaeT MpeeM-
CTBEHHOCTh MAaTE€MaTUYECKOM TMOJATOTOBKA MEXKIY CTYICHSIMHU JOIIKOJBHOIO,
Ha4yaJbHOTO U OOIIETO CPeHEro 00pa3oBaHMUs.

OCHOBHBIMM LEJSIMM Kypca MaTeMaTuku Jjisi 1—4 KiaccoB, B COOTBETCTBUHU C
tpedoBarusimu OI'OC HOO, sBstoTcst:

— (hpopMHpoBaHUE Y yHAIIUXCS OCHOB YMEHUS YUUTHCS;
— Pa3BUTHE UX MBILLIEHU, KAYECTB JUMYHOCTH, HHTEPECA K MATEMATHKE;
— CO3/IaHKE ISl KaKIOro peOeHKa BO3MOXXHOCTH BBICOKOTO YpPOBHSI MaTeMaTu-



YECKOM IIOAT'OTOBKH.
COOTBCTCTBCHHO, 3alavdaMM JaHHOTI'O Kypca ABJIAIOTCA:

1) bopmupoBaHKe y ydamuxcs CIIOCOOHOCTEH K OpraHM3allid CBOCH y4eOHOM
NEATENBHOCTA TOCPEACTBOM OCBOEHUS JIMYHOCTHBIX, IMO3HABATENIbHBIX, PETYJIATHUB-
HBIX 1 KOMMYHUKATUBHBIX YHUBEPCAIbHBIX YUEOHbIX JICHCTBUH;

2) mpuOOPETEHNE OIbITa CAMOCTOSITEIBHOW MATeMaTU4YeCKOW JESTEILHOCTH 10
MOJIyYEHHUIO0 HOBOT'O 3HAHUS, €ro MPeoOpPa30BAHUIO U NPUMEHEHUIO;

3) dopmupoBanue creruPUIecKux Jis MaTeMaTUKd KadyeCTB MBIIUICHUS, HE-
OOXOJMMBIX YEJOBEKY ISl MOJHOIEHHOTO (HYHKIMOHUPOBAHUS B COBPEMEHHOM
o0IIecTBe, M B YAaCTHOCTH, JIOTHUYECKOTO, aJTOPUTMHUYECKOTO U 3BPUCTHYECKOTO
MBIILICHUS;

4) TyXOBHO-HPABCTBCHHOE Pa3BHTHC JIMYHOCTH, IMpeIycMaTpHBarolice, ¢ yde-
TOM CHEU(PHUKH HAYaJbHOTO 3Tama oOydeHHs MaTeMaTHKe, MPUHATHE HPaBCTBECH-
HbIX YCTaHOBOK CO3WJAaHMs, CIPABENJIUBOCTH, A00pa, CTAHOBJIEHHE OCHOB TIpa-
TAHCKOM pOCCHICKON UIEHTUYHOCTH, JTFOOBH U YBaXXEHUS K cBoeMy OTeUecTBy;

5) dbopmupoBaHHE MAaTEMAaTUYECKOTO SI3bIKAa M MATEMaTHYEeCKOTO ammapara Kak
CpelcTBa OINHUCAHHUS M MCCIEIOBAaHUA OKpPY)KAIOIIEr0O MHpa W KaK OCHOBBI
KOMIIBIOTEPHOU IPAMOTHOCTH;

6) peanu3anus BO3MOXXHOCTEH MaTeMaTHKH B (OPMUPOBAHHH HAYYHOTO
MUPOBO33PEHMSI YUYaIMXCsl, B OCBOCHMH MMM HAayYHOM KapTHUHBI MHpa C Y4ETOM BO3-
pacTHBIX 0OCOOEHHOCTEH yJaluxcs;

7) OBIAJICHWE CHCTEMOHl MaTeMaTHYeCKMX 3HAHHWH, YMCHHA W HAaBBIKOB,
HEOOXOJAUMBIX JUIsl TIOBCEAHEBHOM XU3HM M JJI NPOAODKEHHS 00pa3oBaHUS B
CPEIHEN LIKOJIE;

8) cosmanue  370poBbecOeperaromieii  MHGOPMAIIMOHHO-00pA30BaATEIBHOM
Cpensl.

IlenarornaeckuM MHCTPYMEHTOM PEAM3ALMK ITOCTABIEHHBIX BBILIE LEIEH U
3a7a4 npu peanuszanuu Hacrosuei PII, sBusercss auoakTuyeckas cucrema
nearenbHocTHOro Merona JLI'. Ilerepcon. KiroueBas wpess ITMIAKTUYECKOW CHCTEMBI
3aKJIF0YAETCs] B TOM, YTO y4alllMecs HE IOJIy4aroT 3HAaHHMsS B TOTOBOM BHJE, a
N0OBIBAIOT UX CAMH B IpoOIlecce COOCTBEHHON Y4eOHOW nesTenbHOCTU. B pesynbrare
HIKOJIbHUKU TPUOOPETAIOT JMYHBIM ONBIT MaTeMaTUYECKOW e TeIbHOCTH U
OCBauBAIOT CUCTEMY 3HAHUU [0 MAaTEMATHKE, JIEKAIUX B OCHOBE COBPEMEHHOMN

HAay4YHOU KapTUHBI MUDPA.

Conepxkanue yueOHOro nmpeamera

Yucaa n apudpmerndeckue aeiictus ¢ Humu (200 4)
CosoxynHocmu npeomemos uiu @ueyp, ooaadaroumux ooOwum C80UCMBOM.
Cocmasnenue co8oKynHoCmu no 3a0aHHOM) COUCm8Y (npusHaky). Bvioenenue
yacmu co80KYNHOCU.
CpasHenue cO8OKYNHOCMEN ¢ NOMOWbIO COCMABIEHUs nap: Ooabule, MeHbuLe,
CMONbKO dice, bonvule (Menbue) Ha ... [Topsok.
Coedunenue coBoKynHocmeii 8 00HO yenoe (clodicenue). Yoanenue uwacmu
COBOKYNHOCMU (6biuumanue). llepemecmumenvnoe  c6o0iicmeo CIIOJHCEHUS



cogokynnocmeti. Cés3b MeHCOY CL0AHCEHUEM U BbIYUMAHUEM COBOKYNHOCHELI.

Uucno kak pe3yabTaT cyeTa NPeaMETOB U KaK pe3yibmam usmMepenusi GeIUtUH.

O6pazoBanue, HazBanue u 3amnuch yuces ot 0 go 1 000 000 000 000. IMopsmok
cienoBaHus Tpu cyeTe. JlecaTuuHble enuHUIBI cyeTa. Pa3psapl M KIIacchl.
[IpeacTaBieHrie MHOTO3HAUHBIX YHCEJI B BHUAE CYMMBI pPa3psAHbIX CllaraéMbiX.
C:3b MedHcOy 0ecAmMUYHOU CUCEMOU 3aNUCU YUCel U 0eCAMUYHOU CUCEMOU Mep.

CpaBHEHHE U yHOPSAOYECHHUE YUCEN, 3HAKU CpaBHEHU (>, <, =, Ne).

CrnoxeHre, BBIYMTAHWE, YMHOXKCHHE W JICIICHWE HATYypaJIbHBIX YHUCEN. 3HAKU
apudmeTndeckux aeucTBui (+, —, -, : ). Ha3BaHusS KOMIIOHEHTOB W pPE3yIhTATOB
apu(pMETHIECKUX JTCUCTBUI.

HarnsinHoe n300pakeHre HaTypalbHbIX YUCEN U JEUCTBUNA C HUMHU.

Tabnuna cnoxenus. Tabnuma ymHOXeHHs. B3anMocBs3b apupMeTHUECKUX
NeNCTBUN (MEXTY CIOKEHUEM W BEIYUTAHHEM, MEXKTy YMHOXKCEHUEM U JICIICHUEM ).

Haxoxxnenne HEM3BECTHOIO  KOMIIOHEHTa apu(METH4YEeCKOro  JIeUCTBHSL.
Yactable ciayyan ymMHOKeHus U Aenenus ¢ 0 u 1. HeBo3moskHOCTh nenenust Ha 0.

PasHoctHOe cpaBHeHue umcen (Ooiblne Ha.., MeHbIIe Ha ...). KparHoe
cpaBHeHue yucen (0omblie B ..., MEHbIIE B ...). Jerumenu u kpamuvle. Ca3b MeHcoy
KOMNOHEeHMAaMu U pe3yibmamos apugmemudeckux 0eticmaull.

CBolicTBa CJIOXKEHUS U YMHOXKCHHS: TEPEMECTUTEIHHOE M COUYETaTEIhHOE
CBOWCTBA CIIOKEHUS W YMHOXEHHUS, PACIPEACITUTEIEHOE CBOWCTBO YMHOKCHHS
OTHOCHUTEIBHO CJIOKEHWS W BBIYMTAHUS (MpaBUjia YMHOXCHHS YHCIAa HA CyMMY H
CyMMBI Ha YHCJIO, YHCJIa Ha Pa3HOCTh W Pa3HOCTH Ha 4ucio). [lpaBuia BEIYUTAHUS
YHCIIa U3 CYMMBI M1 CyMMBI U3 YHUCIIA, JICICHUS CYMMBI M PA3HOCTH Ha 4uCio0. JeneHue
c octatkoM. Komnounenmsi Oenenus ¢ OCMAMKOM, 63AUMOCEA3b MeHCOY HUMU.
Aneopumm OeneHus ¢ OCMamroM.

OuneHka W TNpPUKHUAKA PE3yJbTaTOB apUPMETUYECKHX IEHCTBUUA. MOHETHl U
KYITIOPHI.

HucnoBoe BolpakeHue. IloOpsAmOK BBITOIHEHHS JEUCTBUM B YHUCIOBBIX
BBIPOKEHHUSIX CO CKOOkamMu u 0e3 ckoOok. HaxoxpeHue 3HAUYE€HUS YHCIOBOTO
BhIpakeHus.  Mcmonb3oBaHue — CBOMCTB — apu(MeTHUECKMX  ACHUCTBUH ISt
panMoHaIU3aIMU BBIYUCICHUN (TIEPECTaHOBKA M TPYNIHPOBKA CIIaraéMbIX B CyMME,
MHOKUTEJICH B IPOU3BEICHUH U JIP.).

ANTOPUTMBI TIMCHMEHHOTO CJIOKEHUS, BBIYNTAHUS, YMHOXCHHUS W JCICHHUS
MHOTO3HA4HBIX unces. CrocoObl MPOBEPKH TPABMIIBHOCTH BBIYUCICHHH (JITOPUTM,
oOpaTHOe NelCcTBUE, MPUKHUIKA pe3yJibTaTa, OIlEHKA JOCTOBEPHOCTH, BHIUMCIICHHE Ha
KaJIBKYJISITOPE).

Hsmepenuss u  Opobu. Hedocmamounocmv  HamypaivHulx  yucenl O
npakmuieckux uzmepenuil. llompebnocmu npakmuyeckux usmMepeHull Kax UCMOYHUK
pacuiupenus ROHAMuUS YUCid.

Homnu. CpaBHenne noneil. HaxokJieHWe 0JAM 4YMClia W YUCia MO JOJIE.

Ilpoyenm.

Hpobu. Haznaonoe uzobpasicenue opobeti ¢ noMowpbio ceomempuieckux gueyp
u Ha yucnogom nyue. CpagHenue Opodeti ¢ 00UHAKOBbIMU 3HAMeHamenramu u opobetl ¢
00uHaKogulMU yucaumenamu. /lenenue u opoou. Haxoocoenue wacmu yucna, uucia no
€20 uacmu u 4acmu, KOmopyro 0OHO YUCIO COCMABAaem om 0py202o.

Haxooicoenue npoyenma om yucna u yucia no e2o NpoyeHmy.

Cnooicenue u  evluumanue Opobeti ¢ OOUHAKOBLIMU — 3HAMEHAMEAMU.



IIpasunvHovle u Henpasuivhvie Opoou. CmewanHnvle yucia. Bvidenenue yenou yacmu u3
HenpasuivHou Opobu. Ilpedcmasnienue cmewanHo2o YUCIa 6 6ude HenpasuIbHolU
opodu. Cnoocenue u bluumanue CMEUAHHbIX Yucel (¢ 00UHAKOBLIMU 3HAMEHAMEeNIMU
O0pobHOU wacmu)

TexcroBblie 3agaun (130 )

YcnoBue u BOonmpoc 3aayv. Y CTAHOBJIEHHWE 3aBUCUMOCTH MEXAY BEIIMYUHAMM,
MPEJCTAaBICHHBIMU B 3ajiaue. [IposedeHue camocmosmenvbHo20 aHaau3a 3a0ayu.
[TocTpoeHnre HArISTHBIX MOJEICH TEKCTOBBIX 3aaad (CXEMbI, TaOJHWIIBI, JUATPAMMEI,
KpaTkod 3amucu u  jap.). llnanupoBaHme xoma peuieHuss 3anadu. PemeHue
TEKCTOBBIX 33J1ad apu(PMETHICCKUM CIIOCOO0OM (IO JCHCTBUSM C TOSCHEHHUEM, 10
JEUCTBUSAM C BONPOCAMHU, C TOMOIIBIO COCTABJICHHS BBIPAKCHHUS).

ApudmMernueckue NEHCTBUS C BEIMUYMHAMU MpHU penieHuu 3anad. Coomuecenue
NOJIYYeHHO20 pe3YIbmama ¢ ycloguem 3a0adu, OUEeHKA e20 Npasoonooodus..

3anuchk peleHus U 0TBeTa Ha Borpoc 3aaun. [IpoBepka pemienus 3a1a4u.

3a0auu ¢ HexoppeKmMHLIMU DOPMYIUPOSKAMU  (TUWMHUMU U  HENOJIHbIMU
OauHbiMU, HepeanbHbiMu yciosusmu). llpuMepsl 3amay, pellaeMblX pPa3HBIMU
croco0amu.

BrisiBieHne 3ajad, MMEIOIIMX BHEIIHE pasziuyHbie (Paldyibl, HO OJIMHAKOBOE
MaTeMaTU4YEeCKOoe pelieHue (MoJemnb).

[IpocThie 3amauM, pPaCKpPHIBAIOIIUE CMBICT apUPMETHUYECKUX JCHCTBUIA
(cnokeHue, BBIYMTAHHE, YMHOXEHHUE, ICJICHUE), COAEpKallle OTHOUICHUS «OOJIbIle
(MeHblIIIe) HA ...», «00Jble (MEHBIIIE) B ...»

3amaun, cojaepKalrie 3aBUCUMOCTh MEXKTy BeIMdMHaMu Buaa @ = b Y C: myTh —
CKOPOCTh — BpeMs (3aJauyd Ha JBIKECHHE), OO0BEM BBIIIOJHEHHONW pabOThl —
MIPOU3BOJIUTEIIBHOCTh TPYJla — BpeMs (3a7a4 Ha paboTy), CTOMMOCTh — II€HA TOBapa
— KOJIMYECTBO TOBapa (3a7a4v Ha CTOMMOCThH) M IPyTHE.

Knaccugurayusa npocmulix 3a0au uzyueHHbIX munoa.

CocraBHble 3ajaun Ha Bce 4 apudmerundeckue aeuctBus. OOwuii cnocod
AHanU3a U peueruss COCmasHoll 3a0adu.

3aoauu Ha HaxodcOeHUue «3a0YMAHHO20 YUCAAY. 3A0adu HA HAXONCOeHUe Yucel
nO UX cymme u pazHoCmu.

3amaun Ha IPUBEACHNUEC K CAMHHUIIC.

3agauu Ha onpe/ieNieHUe Havalla, KOHIla U MPOJ0JKUTEIIBHOCTH COOBITHS.

3aaun Ha HAXOXKJEHHUE JOJIM IIeJIOro M IIeJI0ro Mo e€ro none. Tpu muna 3aoay
Ha Opobu. 3a0aqu Ha HAXoJCOeHUe NPOYEHMA OM YUCIA U YUCIA NO €20 NPOYEHM) .

3aoauu Ha oOHOBpeMeHHOe 08UdCeHUe 08YX 00beKmMos (Hagcmpeyy opye opyey,
8 NPOMUBONONONCHLIX HANPABIIEHUSX, B0020HKY, C OMCMABAHUEM,).

IIpocTpaHcTBeHHbIE OTHOLIEHMS.
I'eomeTpuueckne ¢purypnl u BeJuunHbI (60 u)
OCHOBHBIE TTPOCTPAHCTBEHHBIC OTHOIICHUS: BBIIIEC — HIDKE, IUPE — yiKe, TOJIIIE
— TOHBIIIE, CIEPEean — C3a7H, CBEpXY — CHU3Y, CJeBa — CIpaBa, MEXIY U p.
CpaBHenue (uryp no ¢popme 1 pazmepy (BU3yaslbHO).
Pacno3naBanue M Ha3bIBaHHE TEOMETPUYECKUX (OPM B OKPYKAIOLIEM MHUPE:
KpYT, KBaJApaT, TPEYTOJIbHUK, MPSIMOYTOJIBHUK, Ky0, IIap, Mapajielenumnes, TupaMua,
MWIMHAP, KoHyc. [IpencraBineHusi 0 TUIOCKUX M MPOCTPAHCTBEHHBIX T'€OMETPUUYECCKHIX



burypax. Obracmu u epanuybi.

Cocmaenenue ¢ueyp u3 uyacmeiu u pazdoueHue ¢ueyp Ha yacmu.
Pasencmeo eeomempuueckux gueyp. Koncmpyuposanue gueyp uz nanouex.

Pacnio3naBanue u wu300pakeHUE TEeOMETPUUECKUX (Uryp: TOUYKa, JUHUA
(kpuBas, mnpsMas, 3aMKHyTas M HE3aMKHyTas), OTpE30K, Jyd4, JOMaHas, yroJ,
TPEYTOJIbHUK, YETHIPEXYTOJbHUK, MSATUYTOJbHUK, MHOTOYTOJbHUK, MPSAMOYTOJIbHUK,
KBaJIpaT, OKPYXHOCTb, KPYT, HPSAMOU, OCMpPbI U MYNOU Y2ivl, HPAMOY2O0JbHbIU
MpEY20abHUK, PA3BEPHYMbLUL V201, CMENCHbLE Yyenvl, 8epmMuKalbHble yenwl,
YEHMPATbHOLU Y20]l OKPYHCHOCIU U Y20]l, BNUCAHHBIU 8 OKPYIHCHOCD.

Ilocmpoenue pazsepmku u moodenu Kyoa u npAMOY20IbHO20 NApalielenuneod.
Hcnonb3oBanue aJjis MOCTPOCHUM YEPTEKHBIX MHCTPYMEHTOB (JIMHEHKH, YEPTEKHOTO
YTOJIbHUKA, IUPKYJIS, TPAHCIIOPTUPA).

DNeMEeHThl TeOMETPUYECKUX (UTYp: KOHIBI OTpPE3Ka; BEPIIMHBI U CTOPOHBI
MHOTOYTOJIbHUKA; IIEHTP, PaauycC, TUAMETP, XOpOad OKPYHCHOCMU (Kpyea), 6epulumsi,
pebpa u eparu Kyoa u npamoy2oibH020 napaiieienuneod.

IIpeobpazosanue ¢ueyp na niockocmu. Cummempusi ¢ueyp OmHOCUMENbHO
npamou. Queypwel, umerouwue oco cummempuu. Ilocmpoenue cummempuunsix ueyp Ha
Kiemuamoti oymaze

[1nan, pacnosnoxeHue 0ObEKTOB Ha TUTAHE.

['eomeTpuueckue  BeMMYMHBI U UX  u3MepeHue. JlnmHa  oTpeska.
HenocpenctBeHHOe CcpaBHEHUE OTPE3KOB MO MHE. M3MepeHue UIMHBI OTpe3Ka.
Enununsl amvasl  (MAJUTUMETP, CAHTUMETP, JCUUMETP, METp, KWIOMETp) U
COOTHOILICHUS MeX Ay HUMU. [lepumeTtp. Boluncnenue nepuMeTpa MHOTOYTOJIbHUKA.

[Inomane reomerpuueckoil ¢urypel. HemocpeactBeHHoe cpaBHEHHE (PUryp
no momanu. M3mepenue miomaan. EauHUIE miomaan (KBaJpaTHBIA MUJUTUMETD,
KBaJpPAaTHBI CAaHTUMETpP, KBAJpaTHBIM AELUMETp, KBaApPAaTHBIA METp, ap, reKTrap) u
COOTHOILLIIEHHUS MEXAy HuUMH. Ilnomane nOpsIMOYrolbHUKA U NPSAMOY20JbHO2O
mpeyeonvhuka. Ilpubnudxcennoe usmepenue niowaou 2eomMempuyeckou  Queypul.
Oyenka nnowaou. Mzmepenue niowaou ¢ nOMOwbIo NAIemKU.

Obvem eceomempuyeckol ueypol. Eounuyvt oovema (Kyouueckuii Muiiumemp,
KyOuuecKuti canmumemp, Kyouueckutl oeyumemp, Kyouueckui mMemp) u COOMHOULEHUS]
medicoy Humu. Obvem Kyba u npsamoy20abHo20 napaieienuneod

Henocpeocmeennoe cpasnenue yenos. Hzmepenue yenos. Eounuya usmepenus
yenos: yenogot epaoyc. Tpancnopmup.

[IpeobpazoBanue, cpaBHEeHHE U apuPMeTHIecKue AEHCTBUS C TEOMETPUUECKUMU
BEJIMYUHAMM.

HccnenoBanre CBOWCTB TIeOMETPUYECKMX (QUIYp Ha OCHOBE aHajau3a
pe3yJabTaTOB  M3MEPEHHM  TeoMeTpuueckux  BeauuuH.  CBOWMCTBO  CTOPOH
MPSIMOYTOJIbHUKA.

Ceoticmeo yano6 mpeyeonvhuxa, uemvipexy2onvhuxa. CoUCmeo CMeNHCHbIX
yenos. Ceoticmeo 8epmuKaIbHblX Y208 U op.

BesuuuHbI ¥ 3aBUCMMOCTH Meskay HuMu (50 u)
CpaBHeHMe U ynopsiioueHue Benuaut. Oowuii npUHYun usmepeHus 6euduH.
Eounuya usmepenus (mepka). 3asucumocms pe3yiomama usmepenusi om
gvibopa mepku. CrodceHue u bluumaHue eudut. Ymuooicenue u oenenue euduHbl
Ha yucno. Heobxooumocms 6b160pa eOunol MepKu npu CPAGHEHUU, CLONCEHUU U



gvruumanuu eenudun. Ceoucmea enudun.
Henocpeocmeennoe cpaenenue npeomemog no macce. V3MepeHHE MaccChl.
Enununel Maccel (rpaMM, KWJIOTpaMM, LIEHTHEP, TOHHA) U COOTHOLIEHUS MEXAY HUMM.
Henocpeocmeennoe cpasnenue npeomemos no emecmumocmu. V3mepeHue
BMECTUMOCTHU. ETMHUIIA BMECTUMOCTH: JIUTP; €€ CBA3b C KYOMUYECKUM JEUMETPOM.
N3mepenne BpeMeHu. EnuHunpsl BpemMeHM (CeKyHIa, MHMHYTa, 4ac, CYTKH,
rojl) U COOTHOUIEHUS Mexay Humu. OmnpeneneHue BpeMEeHHM M0 4dacaMm. Has3BaHue
MecsILeB U THer Henenu. Kanennaps.

[TpeoOpazoBaHre OTHOPOIHBIX BETMYMH U apu(PMETHICCKUE NCHCTBUS C HUMH.

Jlonst BemuuuHbBI (TIOJIOBHHA, TPETh, Y€TBEPTh, JCCATAsA, COTas, THICSIHAS U
ap.). Ilpoyenm kax comas 0o GeauyuHvl, 3HAK npoyenma. Yacmov eenuduHbl,
gvipasicennas opodwio. Ilpasunvhsie u HenpasuIbHble YACMU BEIUYUH.

Touck 3axonomeprocmeu. Habarooenue 3asucumocmeri medncoy 6eaUUUHAMU,
Qurcuposanue pe3yrbmamos HaAOMOOeHUl 8 peyl, ¢ NOMOWbIO maoauy, @opmyi,
epagukos.

3asucumocmu  medxncoy KOMNOHEHMAMU U Pe3yTbmamam apu@dMemusecKux
Oeticmauii.

Ilepemennas eenuuuna. Buipascenue c nepemennol. 3Hauenue ulpadcenus ¢
nepemMeHHOU.

Dopmyna. @opmynvl niowadu u nepumempa npsamoyonvhuxka: S=a-b, P = (a
+b) - 2.

Dopmynvl niowaou u nepumempa keaopama: S=a-a,P=4-a.

Dopmyna nrowadu npsamoyeorbho2o mpeyeorvhuxka S = (a - b) : 2.

Dopmyna obvema npsmoyzonvrozo napainreienuneda: N =a-b - c.

Dopmyna obvema kyoa: N =a - a - a.

Dopmyna nymu S =V -t u ee ananocu: gopmyna cmoumocmu C = a - X,
Gopmyna pabomsr A =W -+t u Op., ux 0606wWeHHAs 3aNUCH C NOMOUBIO POPMY bl

a=b-c.

Ulxaner. Yucnosoii nyu. Koopounamusiti 1yu. Paccmosnue medncoy mouxkamu
Koopounamnoz2o nyuya. PasHomepnoe Oeudicenue mouex no KOOPOUHAMHOMY JIYYy
KaK MOO€lb PAGHOMEPHO20 OBUNCEHUSL PEATIbHBIX 00BEKMOB.

Ckropocmb conudiceHusi u CKOpoCcmy YOaieHusi 08yx 00beKmo8 npu pagHOMEPHOM
00HOBpEMEHHOM OsudiceHuu. Popmynvl CKOpOCmuU CONUNCEHUST U CKOPOCMU YOANeHUSA!
VCOIL. -+ = Vit Vo u Vya. - = Vi— Vo @opmyast paccmosinusi d mescdy 08ymsa pasHOMEPHO
0BUICYIUMUCS 0ObeKmaMu 8 MOMeHm 8pemenu T 05t 0sudicenuss Hagecmpeuy opye opyey
(d =so— (vt Vo) - 1),

6 npomueononoxcuvix Hanpasienusx (d = So+ (Vi+ V,) - 1), 80oconky (d = Sp—
(Vi— Vo) - 1), c omemasanuem (d= So— (V1— V) - t). @opmyna oonospemennoco 08udicerus
S = vcOm. - tBeTp.

Koopounammnuwiii yeon. I pagpux osudicenus.

Habnwooenue 3asucumocmeni  mexncoy GequuuHamu U UX 3aNUCb  HA
Mamemamuyeckom S3vlke ¢ NoMowbio ¢opmyn, mabauy, epaguros (08udiceHus).
Onwvim nepexoda om 00H020 cnocoba guxkcayuu 3a8UcCuMocmeri K Opy2omy.

Adaredopanveckue npeacrapiaerusi (40 4)
UucnoBele U  OVKGeHHble 8bipadiceHus. Buiuucienue 3mnauenuul npocmeviuiux
OVKBEHHbIX BbIPANCEHUL NPU 3A0AHHBIX 3HAUEHUSX OYKE.



PaBeHCTBO ¥ HEPaBEHCTBO.

Ob6o6wennas 3anuco ceoticms 0 u 1 ¢ nomowwio 6ykeenunvix goopmyn: a > 0; a -
1=1-a=a;,a-0=0-a=0;a:1 =a; 0:a=0 uop.

Obobwennas 3anucb CcOUCME apu@memuyeckux Oeucmeuti ¢ NnoMOublo
oykeennvix gopmyn: a +b =b + a — nepemecmumenvrnoe ceoticmeo cnosicenus, (a + b)
+ c¢c=a+ (b + ¢) — couemamenvnoe ceoticmeo cnoxcenus, a - b = b - a —
nepemecmumenvhoe ceolicmeo ymuodicenuss, (a - b) - ¢ =a - (b - ¢) — couemamenvnoe
cgoticmeo ymuoodicenus, (a + b) - ¢ = a - ¢ + b - ¢ — pacnpederumenvroe ceoticmeo
VMHOMCEHUST (NPasuo YyMHodceHusi cymmbl Ha yucno), (a+b)—c=(@—-c)+b=a+ (b
— ¢) — npasuno evluumanus yucia uz cymmol, a — (b + ¢) = a — b — ¢ — npasuno
sbruumanusi cymmul uz wucaa, (a + b) i c=a:c+ b :c —npasuro denenusi cymmol na
yucno u op.

Dopmyna denenusi c ocmamkom: a=bUc+r, r<b.

Vpasnenue. Kopenv ypasnenus. Mnosxcecmso xopueu. Ypasuenus euda a + x =
b, a—x=Db, x—a=b, a- x=b, a:x=Db, xX:a=Db (mpocmeie). Cocmasuvie
VPABHEHUS, C800AUUECS K YENOUKe NPOCHbLX.

Pewenue nepasencmea na mnodxcecmee yenvix HeOMpUYAMeIbHbIX YUCEIL.

Mnooicecmeo pewenuti nepasencmea. Cmpocoe u Hecmpocoe HepaseHCmeso.
3naku 1, ]J . /[gotinoe HepaseHcmeo.

MaTtemMaTHYeCKHii A3BIK U 3JIeMeHThI Joruku (20 u)
3HAaKOMCTBO C CHMBOJAMH MAaTEMaTHYECKOTO S3bIKa, WX HCIIOJIb30BAHHUE JIS
MIOCTPOCHUSI MAaTEMaTUYECKUX BBICKa3bIBaHUU. OmnpeeieHne UICTUHHOCTU U JIOKHOCTU
BbICKa3bIBaHUM. [locTpoeHHe MPOCTEUINX BBICKA3bIBAHUN C MOMOIIBIO JIOTUYECKUX
CBSI30K U CJIOB «... W/HIH ...», «ECJH ..., TO ...», KBEPHO/HEBEPHO, UTO ...», «KKAXKIbIN»,
«BCE», KHAMACTCA», KHEM.
[TocTpoeHue HOBBIX CHOCOOOB JEHCTBHS U CIOCOOOB pEIIEHUS TEKCTOBBIX
3a/1a4. 3HAKOMCTBO CO CIIOCOOaMM PEIICHHs 3a]1a4 JJOTHYECKOTo XapaKTepa.
Mnooicecmeo. Dnemenm muoocecmea. 3naku B u W .3adanue muoocecmea
nepeuucieHuem e2o 1eMeHmo8 U C8OUCMBOM.
Ilycmoe mnooicecmso u e2o obosnauenue: FE . Pasnvle mnosicecmsa. /fuacpamma
Dunepa — Benna.
Ioomnooicecmeo. 3naxu 1 u E . Ilepecevenue mmoxcecms. 3uax .
Csoticmea nepecewenuss muodcecms. Qbveounenue muoocecms. 3unax U,
Ceoticmea 06vbeOuHeHUss MHOMCeCms.

Padora c undopmanmeii u anaau3 1anabIx (40 )

OcHOBHBIE CBOICTBA MPEIMETOB: IIBET, (hopMa, pa3mMep, MaTepuall, Ha3HAYCHHE,
pacmnoyioxkeHue, KonmuecTBo. CpaBHEHHE TPEIMETOB M COBOKYIMHOCTEH MPEIMETOB
10 CBOMCTBaM.

Onepayusa. Obvexm onepayuu. Pesynomam onepayuu. Onepayuu Hao
npeomemamu, uaypamu, uuciamu. Ilpamvle u obpamuvie onepayuu. OmvickaHue
Heu38ecmuvlx:  00beKma  onepayul,  GblNOJHAEMOU  Onepayuy,  pe3yibmama
onepayuu.

Ilpoepamma  oOeticmeuti.  Ancopumm.  Jluneiinvle,  pazeemeieHHble U
yuknuueckue aneopummsl. Cocmagnenue, 3anNUCb U GbINOJHEHUE  AN2OPUMMOS
paziuunblx 6udos. CocTaBiieHUE TUlaHa (aJropuTMa) MOMCKa HWHQopMaruu.

COop wuHboOpmalMy, CBSI3aHHOM C TMEPECUYETOM NPEIMETOB, H3MEpPEHUEM



BEIUYMH; (UKCUPOBAHME, AaHAIW3 MOJY4YeHHOW HMHPOpMALIMK, TPEICTABICHUE B
pa3HbIX (hopMmax.

CocraBneHue TOCIEIOBATENbHOCTU (IIEMOYKH) MPEAMETOB, 4ucen, puryp u
Ip. 1O 33JJaHHOMY TTpaBUITY.

Urenue u 3anoJIHeHUE TaOIHIIbl. AHATN3 U UHTEPHPETALUs JTAHHBIX TaOIHIIbI.

Knaccugukayua snemenmos muoocecmea no ceoticmgy.  Ynopsaoouenue
ungopmayuu.

Paboma c¢ mexcmom: npoeepka noumumanus, evioeneHue 2NA6HOU MblCIU,
CYUIeCMBEHHBIX 3AMEYAHUU U ULTIOCPUPYIOWUX UX NPUMEPO8, KOHCNEKMUPOB8aHue.

Ynopsoouennwiti  nepebop eapuanmos. Cemu qunuu. Ilymu. Jlepeso
803MOHCHOCNELL.

KpyroBeie, cTombyarble W JWHEHHBIE AWArpaMMBbl: YTCHHUE, HHTEPIPETAIUs
JAHHBIX, HOCMPOEHUe.

OO60011eHNe U crucTeMaTH3alvs 3HAaHH.
[IpuoOpeTeHue nepBoHAYAIBHBIX TPEACTABICHUNH 0 KOMIIBIOTEPHON TPaMOTHOCTH.

1 kjaacc

Yucyaa n apupmernyeckue aeiictBusi ¢ Humu (70 )

I'pynnot  npeomemos unu  @Queyp, obaadawue o0OWUM  CEOUCBEOM.
Cocmaenenue epynnvl npeomemos no 3a0aHHOMY Cc8olicmey (npuzHaxy). Buvloenenue
yacmu epynnol.

CpaBHEHHE TPYII MPEIMETOB C TIOMOIIBIO COCTABIICHUS Tap: OOJIbIIIE, MEHBIIIE,
CTOJIBKO ke, O0JbIIIe (MeHbIIe) Ha ... [lopsmok.

Coedunenue epynn npeomemog 6 0OHO yenoe (cirodxcenue). Yoanenue wacmu
epynnvl npeomemos (evluumanue). llepemecmumenvrhoe C8OUCMBO CHONHCEHUS CPYNI
npeomemos. Césa3b MeHcoy CloAHCeHUEM U BbIYUMAHUEM 2PYNI NPEOMEMO8.

Ananoeus cpaemeHus, CROJNCEHUS U BbIYUMAHUA 2PYNN  NPeOMemos CO
CILOJCEHUEM U BLIYUMAHUEM BETUYUH.

Yuco kak pe3ysabTaT cueTa MPEAMETOB U KaK pe3yabmam usmepeHust 6eIuduH.

Ha3sanms, nmociaenoBarebHOCTE U 0003HaueHue uucen or 1 mo 9. Harmsganoe
M300pKEHUE YHCENT COBOKYNHOCHAMU MOYEK, KOCMAMU OOMUHO, MOYKAMU HA
yucnosom ompeske u T.71. Ilpenpiaymiee u nocienyroimiee yncio. KomndecTBeHHBIN U
MOPSITKOBBIN cueT. UTeHune, 3aich U CPaBHEHHE YUCEIT C TIOMOIIBIO 3HAKOB =, No, >, <,

CrnoxxeHue W BBIYMTAHHWE YHUCEN. 3HAKU CIIO)KCHHWS W BbIYMTaHWsA. Haspanwe
KOMITOHEHTOB CJIOKEHUSI W BbIUMTAHUS. HaecnsioHoe uzobpadicenue cnoxcenus u
BLIYUMAHUSL C NOMOWBIO 2PYRN NpeoMemo8 U Ha yYuciosom ompeske. CBS3b MEXIY
CJIO)KEHUEM U BBIYUTAHUEM. 3A8UCUMOCNb PE3YIbMAMO8 CIONCEHUS U GbIYUMAHUS OM
U3MeHeHUsl KOMNOHEHMO8.

Pa3noctHoe cpaBHeHHe yucen (Oojble Ha.., MEHbIIE Ha ...). HaxoxneHnue
HEU3BECTHOTO CJIaraéMoro, yMEHbIIIAeMOT0, BEBIYUTAECMOTO.

CocrtaB uucen or 1 go 9. CrnoxeHnue u BelUMTaHHE B mpenenax 9. Tabmuna
CJIO’KEHMS B Tipefienax 9 («TpeyrojibHas»).

Pumckue yughpol. Anpasumnasn nymepayus. « Borueonvle» yughpeoi.

Yucno u uudpa 0. CpaBHEeHUE, CI0KEHHUE U BBIYUTaHKE ¢ yuciaoMm 0.

Yucno 10, ero o6o3HAYEHUE, MECTO B YHCIOBOM psiay, cocTaB. CloXeHHE |



BbIUMTaHUE B npeaenax 10.

Mosuetn 1k.,5k, 10k, I p.,2p.,5p., 10p.

Vkpynuenue eounuy cuema u usmepenus. Cuem oOecamxamu. Haensonoe
u30bpasiceHue 0ecamKo8 ¢ NOMOWbI0 mpeyeonbHuxkos. UteHue, 3amuch, CpaBHEHUE,
CIIOKEHHWE W BBIUUTAHUE «KPYTJBIX JECATKOB» (YUCEI C HYyJISIMH Ha KOHIIE,
BBIPAKAIOIIUX I[EJI0€ YUCIIO JAECITKOB).

Cuem Odecamkamu u eounuyamu. Haensionoe uzoopascenue 08y3HaA4HbIX YUCel C
NOMOWbIO MPEY2OIbHUKOE U MOYeK. 3aluCh W YTEHUE JABY3HAYHBIX YHCEIl,
MIPEJCTABIICHUE UX B BUJIE CYMMBI JECATKOB U eAMHUIl. CpaBHEHHUE JBY3HAUHBIX YHCEIL.
CrnoxeHue W BBIYUTAHHE ABY3HAUHBIX 4Mcen 0e3 mepexoia depes paspsan. Ananocus
MedHcoy 0ecmudHOl CUCMEMOU 3anUCU Yucel U 0ecAmudHou CUCmemou mep.

Tabnumna ciaokeHUs OAHO3HAYHBIX uucen B mpenenax 20 («kBaapaTHas»).

CrnoxeHue 1 BeIYMTaHUE B nipenenax 20 ¢ mepexoaom uyepes JeCcATOK.

Pa6ora ¢ TekcroBbIiMHE 3agauamu (20 u)

VYcTHOE pellieHre MPOCTHIX 3a7ad Ha CMBICT CJIOKEHUS W BBIYMTAHUS TPH
M3y4eHHH unceln oT 1 10 9.

3amava, ycioBME€ W BOMpoc 3aaadd. I[locTpoeHue HarJAIHBIX MOJENen
TEKCTOBBIX 3aJ1a4 (CXEMBbI, CXEMAaTUYECKHUE PUCYHKH U JIp.).

[TpocThie (B 0THO IEWCTBUE) 3a1a91 HA CMBICIT CJIOKCHUS U BHIYUTAHUSI.

3agau Ha Pa3HOCTHOE CpaBHEHHE (CojepiKalllie OTHOIIECHUS «OOJIbIle
(MeHbl1I€) Ha...»). 3aga4u, 0OpaTHbIe JaHHBIM. COCTaBJICHUE BBIPAKEHUN K TEKCTOBBIM
3aJadam.

3a0auu ¢ HeKOppeKMHbLIMU —DOPMYIUPOSKAMU  (TUWHUMU U  HENOJHbIMU
OAHHBIMU, HEPEaIbHbIMU VCIIOBUAMU).

CocTaBHBIC 3a]1a4M HA CIIO)KCHHUE, BBIYMTAHWE W PA3HOCTHOE CpaBHECHHE B 2—4
JeNCTBUA. AHamW3 3aJayd W IUTAaHWpOBaHuWe xona ee pemieHus. CoommueceHue
NOJIYYEHHO20 pe3ylbmama ¢ YCl08uem 3a0auu, OYeHKA e20 npasoonooodus. 3amuch
pElIeHUs U OTBETA Ha BOMPOC 3a/auu. ApudmMeTrnuecKkre IeHCTBUS ¢ BETUYMHAME MPU
pEIIeHUH 3a7a4.

I'eomeTpuueckne purypbl 1 BeJuanHbl (14 )

OcHOBHBIC TPOCTPAHCTBEHHBIC OTHOIIEHUS: BBIIIC — HIDKE, IIUPE — YKE, TOJIIIIC
— TOHBIIIE, CIEPEeIn — C3a7H, CBEpXY — CHU3Y, CJeBa — CIpaBa, MEXIy U p.

CpaBHenue puryp o ¢popme u pazMepy (BU3yaabHO).

PacriosHaBanue m Ha3bpIBaHWE T'€OMETPUUYCCKUX (POPM B OKPYXKAIOIMIEM MUPE:
KpYT, KBaJIpaT, TPEYTrOJbHUK, MPSIMOYTOJIBHUK, KyO, IIap, mapauieseuIiel, TMpaMu/Ia,
IUIUHAP, KoHyC. [IpencraBieHns O MJIIOCKUX M MPOCTPAHCTBEHHBIX T'€OMETPUUYCCKUX
¢durypax.

CocraBnenue ¢uryp w3 4yactel u pa3doueHue Quryp Ha YaCTH.
Koncmpyuposanue ¢uzyp uz nanouex.

Touku u nuHUK (KPUBBIE, TPSIMbIC, 3aMKHYTBIE W HE3aMKHYTbhIC). Obnacmu u
eparuysl. Jlomanas. TpeyroyibHHUK, YETHIPEXYTOJbHUK, MHOTOYTOJIBHUK, €T0 BEPIIHHBI
Y CTOPOHBI.

Otpe3ok u ero obo3HaueHue. M3mepeHune NIUHBI OTpe3ka. ENUHUIBI JTHHBL:
CaHTUMETp, ACIUMETpP; COOTHOIIEHUE MeXTy HuMHU. [locTpoeHue oTpe3ka 3aJaHHOM
JUTMHBI C TTOMOIIBIO JIMHEHUKH.



Cocrapnenue ¢uryp u3 yactei u pazoueHue Guryp Ha 4acTH.
OObenuHeHNe U IepeceyeHre reOMETPHIECKIX QUTYP.

BesmuuHbI ¥ 3aBUCHMOCTH Mexkay HUMH (10 u)

CpaBHeHUE U yHopsAloYeHHE BENUUUH. OOwuti NpUHYUN UMepeHusi GeIUYUH.
Eounuya uszmepenusi (mepka). 3asucumocmsv pe3yibmama umMepeHus om 6wvloopa
mepxu. Heobxooumocms 6vibopa eOunoll MmepKu npu CpPpAGHEHUU, CIONCEHUU U
eviuumanuu eeauyun. Ceoucmea 8eauyun.

N3mepenue maccel. EquHniia Macchl: KWJIOTPaMM.

N3mepenue BMecTUMOCTH. EnrHUIIA BMECTUMOCTH: JTUTP.

Touck 3axonomeprnocmetl. Habnioodenue 3agucumocmeti mexncoy KOMNOHeHmamu
U pesyrbmamamu apu@memuyeckux oelucmsuil, ux ouxcuposanue  peyu.

Yucnosou ompesox.

Adredopanydeckue npeacrapiaenus (14 1)

UreHue W 3amKMCh YMCIIOBBIX M OYKBEHHBIX BbIpakeHUi 1 — 2 pgelicTBus 06e3
CKOOOK. Pasencmeo u nepagencmeo, ux 3anuchb ¢ ROMOWbIo 3HAK08 >, <, =

Vpasuenus 6uoa a + x =b, a—x=0b, x—a=b, a - x=Db, pewaenvie na
OCHOBE B3AUMOCES3U MEHCOY HACIMbIO U YETIbIM.

3anucoy nepemecmumenbHo20 CEOUCMEA CILONCEHUS C  NOMOWbIO  OVKEEHHOU
Gopmynvi: a+b=b+a

3amuch B3aUMOCBS3M  MEXAY CIOKEHHEM M BBIUUTAHHEM C IOMOIIBIO
OyYKBEHHBIX paBeHCTB BUja: a +b=c, b+a=c¢, c—a=D.

MaTeMaTHYEeCKHIi I3bIK U 3JIEMEHTHI JJOTUKH (2 )
3HaKOMCTBO € CHMBOJIAaMHU MAaTeMaTHYeCKOro s3blka: Hudpamu, OyKBamH,
3HAKAMU CPaBHEHUs, CJIOKEHUS W BBIYMTAHUS, MX HCIIOIB30BAHUE JUISI MOCTPOCHMS
BbICKa3pIBaHUM. OmnpeneneHue UCTHHHOCTH M JIO)KHOCTU BBICKA3bIBAHMM.
[TocTpoenue Mozenell TEKCTOBBIX 3a4ad.
3HAKOMCTBO C 33/1a4aMH JIOTHYECKOT0 XapaKkTepa U croco0aMu UX perieHusl.

PaGora ¢ uHpopManueil U aHAIN3 TaHHBIX (2 1)

OcHOBHBIE CBOICTBA MPEIMETOB: LIBET, (hOpMa, pa3mMep, MaTepuall, Ha3HaAuYCHHE,
pacnoyio)keHue, KoiaudyecTBo. CpaBHEHHME TNPEIMETOB M TPYII NPEIMETOB IO
CBOWCTBAM.

Tabnuna, ctpoka u crojider Tadnuil. UteHue u 3anojHenue Tadnaunpl. [Touck
3aKOHOMEPHOCTH pa3MelIeHus] 00BEKTOB (dncell, (Uryp, CAMBOJIOB) B TaOJIHIIE.

COop u mpencrtaBiieHHe UH(pOPMAIMM O EIWHUIIAX HW3MEPEHUs BEJIWYHUH,
KOTOpbIE UCIIOJIb30BAIUCH B IPEBHOCTU Ha PycH U B Ipyrux CTpaHax.

O0o061eHne 1 cucTeMaTU3alus 3HaHWH, U3y4eHHBIX B 1 Kiacce.

[TpuoOpeTenue nepBoHAYATBHBIX TPEACTABICHUN 0 KOMIBIOTEPHON TPAaMOTHOCTH.

2 KJjace

Yucsaa n apupmerndeckue aeiictBusi ¢ Humu (60 u)
[TpyemMbl yYCTHOTO CIIOKEHHMS M BBIYMTAHUSA JBY3HAUHBIX YHCEN. 3aluCh



CJIOKEHUSI U BBIUUTAHUS JBY3HAUHBIX YHUCEN «B CTOJOMK». ClOXKEHHE U BBIYMTAHHE
NBY3HAUYHBIX YUCEJ C IEPEXOOM YEPE3 PaA3PAI.

Cotns. Cuer cotHamH. Haensonoe uzobpasicenue comen. UTeHue, 3allucCh,
CpaBHEHHUE, CJIOKEHHWE M BBIUUTAHHUE «KPYIJIBIX COTEH» (YHCEeN C HYyJIsIMH Ha
KOHIIE, BBIPAXKAIOIIUX 1I€JI0€ YHCIIO COTEH).

Cuem commusamu, Oecamkamu u eounuyamu. Haensaonoe uzobpasicenue
mpex3HauHvlx wucen. UTeHue, 3amuch, yHopsIOYMBAHUE W CPABHEHUE TPEX3HAYHBIX
qyucesl, UX MNPEICTaBICHUE B BUIE CYMMBI COTEH, JIECSITKOB W C€AUHUIL (JIECITUYHBINA
coctaB). CpaBHEHHE, CIOKEHHE W BBIUMTAHUE TPEX3HAUHBIX YHUCEIN.

Ananocusi medxncoy 0ecAmuyHol CUCMEMOU 3anucu mpex3HAYHbIX Yucel U
0eCMUYHOU CUCMEMOU Mep.

CkoOku. [lopsmok BBITOTHEHUS JEHCTBUNA B BBIPAKCHUSX, COACPIKAIIUX
CJIOKE€HWE U BEIYUTAHUE (CO CKOOKaMU U 0€3 HUX).

CoueraTenbHOE CBOMCTBO CIOKEHUS. BriunTanue cymmebl U3 yncia. Berantanue
yuciaa U3 CyMMbl.  Vcnonb30BaHME CBOMCTB CIIOXKEHHUS W BBIUMTAHUS — JJIA
palMOHAM3allu1 BBIYUCIICHUN.

YMHOXEHUE U JIeJICHUE HATYpaJbHbIX YMCesl. 3HAKU YMHOXKEHUSI U JeneHust ( -
, © ). Ha3BaHue KOMIIOHEHTOB U pe3yIbTATOB YMHOXEHUSA U JeneHus. I paguueckas
unmepnpemayus ymHoxcenus u oenenus. CBA3b MEXAY YMHOXKECHHEM U JICJICHUEM.
[TpoBepka ymHOXkeHUS U aesieHus. HaxoxaeHne HEM3BECTHOIO MHOXKHUTENS, IEIMMOro,
nenurtelsi. Cesa3b Menc0y KOMNOHEHMAMU U Pe3yTbmamos YMHONCEHUS U OeleHUsl.

KpatHoe cpaBHenue uucen (Ooipiie B .., MEHbIIE B ..). Jeaurenu u
KpaTHBIE.

YactHbie cirydyan yMHOXeHHUs U AeneHus ¢ 0 u 1. HeBo3MOXHOCTh AeneHus Ha
0.

[IopsinOK BBINTOTHEHUS NEWCTBUM B BBIPAXKEHHUSX, COAEPKAIIMX YMHOXKEHUE U
neneHue (Co CKoOKaMu 1 0e3 HUX).

[IepemecTUTENBLHOE CBOMCTBO YMHOXKEHUS.

Tabnuia ymHokeHusi. Tabnu4HOe YMHOKEHUE U JICTICHUE YUCe.

CoueraTenbHOE CBOMCTBO YMHOXKEHUS. Y MHOKeHUE U AesneHue Ha 10 u Ha 100.
YMHOKEHHE U IeJICHUE KPYTIIbIX YNCEIL.

[TopsAIOK BBINIOJTHEHHUS AEUCTBUUA B BBIPAKEHUAX, COAEPHKALIUX CIIOXKEHUE,
BBIYMTAHUE, YMHOKEHHUE U JIeJIeHUE (CO CKOOKaMH U 0€3 HUX).

PacnpenenurensHOoe CBOMCTBO YMHOKEHMs. [IpaBwiio neneHust CymMMBbl Ha
yuciao. BHeTabnumyHOE YMHOXKEHHME M JIeJieHHE. YCTHbIE MPUEMbl BHETAOJIUYHOTO
YMHOXEHHUSI U JiefieHusl. VIcronb30BaHUE CBOMCTB YMHOXKEHHUS W JeJCHUs A
palMOHAIN3AlUU BIYUCIICHU .

JleneHue ¢ OCTaTKOM C IIOMOIIBIO Mojeieii. KoMIOHEHTHhI JIeCHMS C
OCTaTKOM, B3aUMOCBSI3b MEXIy HHUMH. AJITOPUTM JIeJieHUsl ¢ ocTtaTkoM. lIpoBepka
JIEJEHUS C OCTaTKOM

Tricsiaa, ee rpaduyeckoe nzooOpaxkenune. CloXKeHHE W BHIUUTAHHUE B TIpeneax
1000. YcTHOE cnoxeHue, BBIUUTAHNE, YMHOKEHHUE U AesieHne yucen B nmpenenax 1000 B
ClIy4asx, CBOJMMBIX K JecTBUsIM B npenaenax 100

Pabora ¢ TekcToBbIMH 3a1a4yamMu (28 u)
AHanmu3 3amayu, TMOCTpoeHue TrpaduyecKUX MOJENICH, IUTAaHMPOBAaHUE W
peanu3anus peicHus.



[TpocTeie 3amauu Ha CMBICT YMHOXCHHsSI M JeNeHUS (Ha paBHbIE YacTH U TI0
COJIEpP)KaHUI0), WX KpaTKas 3amuch C TIOMOIIbIO Tabmuil. 3agaud Ha KpaTHOE
cpaBHEHHE (CojAepKalllhe OTHOIICHHUS «Ooblne (MEHbIE) B...»). B3aumMooOpaTHbIe
3a/1aqm.

3aoauu na HaxodcOeHUue «3A0YMAHHO20 YUCTAY.

CocraBHble 3amaun B 2—4 nedcTBUS Ha Bce apudMeTHUYeCKUe JICHCTBUS B
npeaenax 1000

3amaun ¢ OyKBEHHBIMH JAHHBIMH. 3a/1a4yd HA BBIYHMCIICHUE JJIMHBI JJOMAHOW;
nepuMeTpa  TPEYroJbHUKA W YETHIPEXYTOJbHUKA; IUIOMIAAA M I[EepUMeTpa
MPSMOYTOJIbHAKA U KBaJIpaTa.

CrnoxeHre U BRIYUTAaHUE U3YYCHHBIX BEJIMUWH TP PEIICHUU 3a7a4.

IeomeTpuyeckue ¢purypol u BeJuanHbl (20 v)

[Ipsimas, y4, oTpe3ok. [lapanienbHbie U EPECEKAIOIINECS MTPSMBIE.

Jlomanas, nnuHa toMaHou. Ilepumerp MHOrOyroJjbHUKA.

Inockocmob. Veon. Ilpsamou, ocmpwii u mynoti yenwi. Ilepnenoukynsphsie
npsamule.

[Ipsmoyronpauk. KBagpar. CBolcTBa CTOPOH WM YIOB MNPSAMOYTOJIbBHUKA H
kBagpara. [locTpoeHune mpsIMOYrojibHHKa W KBajpaTa Ha KIeTyaTol Oymare o
3aIaHHBIM JJIMHAM UX CTOPOH.

[IpssimoyrosibHBIN apaienenunen, Kyo Kpyr u okpyKHOCTb, X LIEHTp, panycC,
nuametp. L{upkyie. BeraepunBanue y30poB U3 OKPY>KHOCTEN C TOMOIIBIO LIUPKYJIS.

Cocmasnenue ¢ueyp uz uacmeii u pazouenue ¢gueyp na uacmu. llepeceuenue
2eomempudeckux uzyp.

Eqununb! AIMHBL: MUJUTUMETP, KUJIOMETP.

[lepumeTp NpsMOYTOJILHUKA U KBaJpaTa.

[Tnomans reomerpuueckor ¢urypsl. HemocpeacTBenHoe cpaBHeHUE puryp
no momanu. W3mepenwe tmomanu. ExuHumel totomaau (KBaJpaTHBIM CaHTH-
METp, KBaJIpaTHBIN JEIUMETP, KBAJPATHBIA METP) U COOTHOIICHUS MEXKTY HUMHU.

[Inomane  mpsMmoyroiabHuka. Ilmomans  kBamparta.  Iliowaou — gueyp,
COCMABNIEHHBIX U3 NPAMOY20IbHUKOB U K8AOPAMO8.

Obvem ceomempuueckotl gueypvi. Eounuysvt od6vema (Kyouueckuti canmumemp,
Kyouueckuil Ooeyumemp, KyoOuueckui memp) u cOOmuouieHus medxcoy Humu. Obvem
NpAMOY20JbH020 napaiieienuneoaq, 0ovem Kyoa.

[IpeoOpa3zoBanue, CpaBHEHHE, CIOXEHHUE UM BBIUATAHUE  OIHOPOJHBIX
r€OMETPUYECKUX BEJIMUUH.

BeiduHMHBI ¥ 32aBHCHMOCTH Mekay HuMH (6 )

3asucumocms  pesyromama usmepenusi om evibopa mepku. Crooicenue u
sbluumanue eeauuun. Heobxooumocmos evibopa eOuHoU MepKu npu CPAGHEHUU,
CILOJICEHUU U BbIYUMAHUU GETUYUH.

Tlouck 3akonomepnocmeii. Habnooenue 3asucumocmeri mexicoy KOMNOHEHMAMU
U pe3yibmamamit YMHONCEHUS U OeleHUS.

Dopmyna nrowaou npsamoyorvhuka: S =a - b.

Dopmyna ob6vema npsamoyeonvro2o napaiieienuneda: V = (a- b) - C.

Aareopandyeckue npeacrapiaenns (10 4)



UreHue ¥ 3alKuCh YHCIOBBIX M OVK6CHHbIX BBIPAKEHUH, COJIEPIKAIINX
JENUCTBUS CJI0KEHUS, BRIYMTAHUS, YMHOXKEHUS U JieJIeHusI (CO CkoOkaMu U 6e3 CKOOOK).

Boiuucnenue 3nauenuil npocmetiuuux OYKGEHHLIX GblPANCEHUU NPU 3AOAHHBIX
3HAYEHUsX OYK.

3anmch B3aUMOCBSI3M MEXKIy YMHOKECHHEM U JICJICHUEM C TIOMOIIBI0 OYKBEHHBIX
paBeHCTB Buaa: a-b=c, b-a=¢ c:a=b,c:b=a.

Obobwennas 3anuce ceoticme 0 u 1 ¢ nomowwvio o6yxkeennvix popmyn: a -1 =1 -
a=a;, a-0=0-a=0;a:1 =a; 0:a=0 uop.

Obobwennas 3anuce CBOUCME aApUPMemu4eckux OetcmsullL. ¢ NnoMOoubIo
OYKBeHHBIX hopmyn:

a+Db=Db+a— nepemecmumenvroe ceoticmeo croicenus,

(a+b)+c=a+(b+c)— couemamenvroe ceoticmeo crnosxcenus,

a-b=Db-a— nepemecmumenvroe ceoticmeo ymmorcenus,

(@-b)-c=a-(b-c)— couemamenvroe ceoticmeo ymmosxrcenus,

(@a+b)-c=a-c+ b c— pacnpederumenvroe ceoiicmeo ymHodcenus
(VMHOJICEHUE CYMMbL HA YUCTO),

(atb)y—c=(a@a—c)+b=a+ (b—c)— evruumanue uucna uz cymmei,

a—(b+c)==a—b—c— eviuumanue cymmol uz uucia,

(atb):c=a:c+b:c— derenue cymmor na uucno u op.

Vpasuenus suoa a - x =b, a:x=Db, x:a=Db, pewmaenvie na ocrnose
epaghuyeckoti mooenu (npsmoyeoavHux). Kommenmuposanue peutenus ypasHeHu.

MaTeMaTHYeCKHIi I3bIK U 3JIeMEHTHI JJOTUKH (2 )

3HAKOMCTBO CO 3HAaKaMU YMHOXXEHUS M JeJeHUs, CKOOKamu, croco0aMu
n3o0pakeHusi W OO0O3HAUCHMS TMPSMOM, Jiyda, yria, KBajpara, MNPSMOYroJIbHUKA,
OKPYXHOCTH M Kpyra, uX paauyca, JuameTpa, IEeHTpa.

OnpeneneHue HCTUHHOCTH W JIOKHOCTH  BbIcKaszbiBaHuil. [locTtpoenue
MPOCTEUINX BBICKA3bIBAHUM BHUIa «BEPHO/HEBEPHO, UTO ...», KHEY, KECIH ..., TO ...».

[TocTpoeHue crocoOOB pemnieHrus TEKCTOBBIX 3ajad. 3HAKOMCTBO C 3ajJladyaMH
JIOTUYECKOTO XapaKTepa U CIOCO0aMU UX PEIICHUS.

Pa6ora ¢ uHdopmanueii m anaiau3 gaHHbIX (10 )

Onepayus. Obvexm u pe3yibmam onepayuu.

Onepayuu Hao npeomemamu, ¢ueypamu, yuciamu. IlIpawveie u obpamubvie
onepayuu. OmviCKaHue Heu38ecCmHuviX: 00beKma onepayul, GblNOJHAEMOU Onepayuu,
pe3yibmama onepayuiu.

Ilpoepamma oeticmauti. Aneopumm. Jlunetinvle, pazgemenenHvle U YUKIUYECKUE
aneopummol. Cocmasnenue, 3anuco U GbINOJHEHUE AICOPUMMOE DA3TUYHBIX BUOOS.

UYreHnne u 3amojHeHNEe TaOJIHIIB. AHAIM3 TaHHBIX TaOJHUIIBI.

CocraBnenue TOCIEIOBATEIBHOCTU (IIEMOYKH) TMPEAMETOB, 4ucen, puryp u
7. TIO 33JJaHHOMY TIPaBUITY.

Vnopsaoouennwiti  nepebop eapuanmos. Cemu aunut. Ilymu. [lepego
803MOIHCHOCENU.

COop u mpencraBieHne WH(POpPMAIMM B CHPABOYHHUKAX, HHIUKIOMEAMIX,
NHTepHET - MCTOYHHMKAX O MPOAOIIKUTEIBHOCTH >KW3HHU PA3JTHYHBIX >KHBOTHBIX U
pacTeHHid, X pa3Mepax, COCTaBIICHUE TIO MOJYYCHHBIM JaHHBIM 3a7]ad Ha BCE YETHIPE
apumeTnuecKkux IEHCTBUS, BBHIOOpP TydIIMX 3a7a4 W  COCTaBIICHHWE  «3aJauHHUKa



KJ1acca.
O060011IeHre U crucTeMaTh3alys 3HaHU, U3y4YEeHHBIX BO 2 Kjacce.
[IpuoOpeTeHue nepBoHAYAIBHBIX MIPEACTABICHUN O KOMIBIOTEPHON TPaMOTHOCTH.

3 Kiace

Yuciaa u apupmMeTndeckue aeicTBus ¢ HUMHA (35 )

Cuer ThICSIuamu. Pa3psabpl M Kiacchl: KJIacC €IMHUL, KJIACC ThICSY, KIacc
MWJUIMOHOB M T.1. Hymepauus, cpaBHEHHE, CII0)KEHHE W BBIYUTAHUE MHOTO3HAUYHBIX
grcen (6 npederax 1 000 000 000 000). IIpencraieHne HATypaIbHOTO YMCIIA B BHIEC
CYMMBI Pa3psIHBIX ClIaraeMblX.

YMHO)kenue u aenenue yucen Ha 10, 100, 1000 u 1.x1. [InceMeHHOE YMHOXKEHHE
u aenenne (0e3 ocTaTKa) KPYTiIbIX YHCEIL.

YMHOXEHHE MHOT03HAYHOIO 4YHWCIa Ha OJHO3HAYHOE. 3alucCh YMHOKEHUS
«B CTOJIOUK.

JleneHre MHOTO3HAYHOT'O YMCIIa HA OJJHO3HAYHOE. 3alUCh JCIICHUS «yTJIOM.

YMHOXEHUE Ha IBY3HAYHOE U TPEX3HAUHOE YUCH0. OQOwuti cyuai YMHONCEHUS]
MHO203HAUHBIX YUCeL.

[IpoBepka MpaBUIBLHOCTH BBIMOJIHEHUS JEHCTBUNA ¢ MHOTO3HAYHBIMHU YHUCIIAMU:
IrOpUTM, 0OpaTHOE IEUCTBUE, BBIYMCICHUE HAa KATBKYJISTOPE.

YcTHOE cloXKeHue, BBIMUTaHUE, YMHOKEHUE U JCJICHHE MHOTO3HAYHBIX YMCET B
ClIy4asx, CBOJMMBIX K IercTBusM B nipeaenax 100.

VYrpolieHrue BBIYUCICHUNA ¢ MHOTO3HAYHBIMH YHCJIAMU HA OCHOBE CBOMCTB
apu(pMEeTUIECKUX JCHCTBUIA.

[locTpoeHne ¥ HCHONB30BAHUWE AITOPUTMOB H3YUYEHHBIX CIIy4aeB YCTHBIX U
MUCHbMEHHBIX IEUCTBUN ¢ MHOTO3HAYHBIMU YHCIIAMH.

Pa6ora ¢ TekcroBbiMH 3agauamu (40 u)

AHaJIN3 3a/1a4d, MOCTPOEHUE rpauueCcKUX MoJiesiel U Tabull, TJIAaHUPOBAHUE U
peanuzaius penieHus. [lonck pa3HbIX CIOCOOOB peIIeHUS.

CocraBHble 3aauu B 2—4 JAEUCTBHUS C HATypaJdbHbIMM YHMCIAMH Ha CMBICI
JNEUCTBUIN CJIOKEHHUSI, BBIYUTAHMS, YMHOXKEHHS WM JI€JICHUS, Pa3HOCTHOE M KpaTHOE
CpPaBHEHHE YHCEIL.

3amauu, coAepIKalie 3aBUCUMOCTb MEX Ty BeuunHamu Buga a = b Y ¢: myts —
CKOpOCTh — BpeMs (3amauyd Ha JBIDKCHHE), O0BEM BBINIOJHEHHOHW pabOThHl —
MIPOU3BOAUTENILHOCTh TPYy/la — BpeMs (3a7auu Ha paboTy), CTOMMOCTH — IIeHA TOBapa
— KOJIMYECTBO TOBapa (3aJa4yu Ha CTOUMOCTB) U Jp.

Knaccugpuxkayua npocmeix 3a0au  uzyuenmwvix munos. Qobwuil cnocob
AHANU3a U peueruss COCMmasHoll 3a0ayu.

3agauu Ha onpe/iesieHUe Havalla, KOHIIA U MPOJ0JDKUTEIIBHOCTH COOBITHS.

3aoauu na HaxodcOeHue Yucen no ux Cymme u pazHocmu.

3agaun Ha BBIYMCIICHUE TUIOMAEH (PUTYp, COCTABJICHHBIX U3 MPSIMOYTOJIbHUKOB
Y KBaJIpaToB.

CnoxeHre U BbIYMTaHUE U3YYCHHBIX BEJIMYUH MIPU PEIICHUH 3a]1a4.

I'eomerpuueckne ¢purypnl u BeJuunHbl (11 u)
Ilpeobpazosanue @ueyp na nnockocmu. Cummempusi ueyp OmHOCUMENLHO



npamoil. Dueypul, umerowue oco cummempuu. Ilocmpoenue cummempuunvlx Queyp Ha
Kemuamoti bymaze.

Ipsmoyeonvuolii.  napannenenuned, Kyo, ux 6epuiuHvl, pebpa u 2paHu.
TIlocmpoenue pazeepmru u mooenu Kyoa u npsamoy2oibH020 napaiieienuneod.

EnvHULBI JAIWHBL: MWUIMMETP, CaHTUMETP, ICHUMETP, METpP, KHIOMETP,
COOTHOIICHHSI MEXKIY HUMHU.

[IpeoOpazoBaHne TeOMETPUUYECKHX BEIWYWH, CpaBHCHHUE WX 3HAYCHUM,
CIIOKEHUE, BEIUUTAHUE, YMHOKCHHE U JICTICHUE Ha HATYPAJIbHOE YHCIIO.

BeanunHbl 1 3aBucUMOCTH MexxTy HUMH (144)

Habmonenue 3aBHCHUMOCTEHl MeXAy BeIMUYMHAMH U WX (DUKCHPOBAHHE C
MTOMOINIBIO TAOJIHII.

N3mepenne BpemMeHu. EnuHUIBI WM3MEpEHHs BpPEMEHH: TO, MECSIl, Heaes,
CyTKH, 4ac, MHUHYTa, cekyHaa. OmnpeneneHue BpeMeHu o yacam. Ha3Banue mecsies u
nuelt Hepenu. Kanengapb. COOTHOIIEHHE MEXKTY €IMHUIIAMHA U3MEPEHUST BPEMEHHU.

EauHuiel Maccbl: TpaMM, KWJIOTpaMM, IIEHTHEP, TOHHA, COOTHOILIECHUS MEXIY
HUMH.

[IpeoOpa3zoBaHue, CpaBHEHUE, CIOXEHHE U  BBIUATAHUE  OJHOPOJIHBIX
BCJIMYNH.

llepemennas. Buwipasxcenue ¢  nepemennou. 3uHaueHue  BblpAMCEHUS C
nepemeHHOU.

Dopmyna. @opmyavt niowaou u nepumempa npsamMoyeoavhuka: S = a - b,
P =(a+b)- 2. Dopmyrvr nnowaou u nepumempa xéaopama: S=a-a,P=4-a.

Dopmyna obvema npsmoyzonvrozo napainreienuneda: N =a-b - c.

Dopmyna obvema kyoa: N =a- a - a.

Dopmyna nymu S =V -t u ee ananocu: opmynra cmoumocmu C = a - X,
Gopmyna pabomer A=W -t u Op., ux 0606wWeHHAs 3aNUCH C NOMOULIO hopmyabl a =D
- C.

Habniooenue 3asucumocmeti  medxncoy eeiudunamu, ux Qukcupogauue ¢
nOMOWbIO MAdIUY U HOPMYIL.

Ilocmpoenue mabauy no opmynam 3asucumocmeti u Qopmyn 3aeucumocmet
no maoauyam.

Aareopandeckue npeacrapiaenus (10 41)

Dopmyna denenusi c ocmamkom: a=hb-c+r, r<hb.

Vpasnenue.  Kopenv  ypasnenus.  MHodicecm8o — KOpHell  YPAGHEHUsL.
Cocmaemvle ypasHeHus, c800awuecs K yenouke npocmoix (6udoa a + x =b, a—x =0, x
—a=b, a-x=Db, a:x=0b, x:a=hb). Koumenmuposanue pewenus ypasnenuii no
KOMNOHEHMAaM Oeucmaul.

MaTteMaTHYeCKHUi SI3bIK U 3J1eMeHThI Joruku (14 u)
3HAKOMCTBO C CUMBOJIMYECKOM 3aIMChI0 MHOTO3HAYHBIX YHCEN, 0003HAYCHUEM
WX Pa3psiIOB M KJIACCOB, C SI3BIKOM YpaBHEHUN, MHOXXECTB, TIEPEMEHHBIX U (HOPMYI,
M300paKEHUEM MPOCTPAHCTBEHHBIX QUTYP.
Buickazvisanue. Bepuvie u nesepnvie gvickazviganus. OnpeneneHne HCTHHHOCTH
U JIO)KHOCTH BBICKa3bIBaHUM. [locTpoeHue mpocTelmx BhICKa3bIBAHUNA C MOMOIIBIO
JIOTUYECKUX CBSA30K M CJIOB «BEPHO/HEBEPHO, YTO ...», «HE», «ECIH ..., TO ..»,



«KaXKJIBIN», «BCE», «HANIETCI», «BCErIa», «HHOTIA.

Mmuooicecmso. Dnemenm MHOJICECmMBA. 3adanue MHONCECMBA nepeyucieHuem
€20 DJIeMEeHMOoE6 U CEOUCTBOM.

Ilycmoe mnoocecmseo u ezo obosumauenue. Pasnvlie muooicecmsa. [luacpamma
Jilnepa — Benna.

Iloomnooicecmso.  Ilepeceuenue mmuoocecms.  Ceoticmea nepeceuenus
mnoorcecms. Obwveounenue muoxcecms. Ceolicmea 06vbeOUHEHUsI MHONCECME.

llepemennas. @opmyna.

Padora ¢ undopmanmeii 1 aHaIH3 TaHHBIX (12 )

Hcnonb3oBanue TaOMUIl AJIA MPEACTABICHHUS U CHUCTEMATU3allMM JTaHHBIX.

WuTepripetanmst AaHHBIX TaOmuiel. Kraccuguxayus snemenmos muodrcecmea
no ceoticmgy. Ynopsoouenue u cucmemamuzayus uH@opmayuu 6 CHPAGOUHOU
Jaumepamype.

Pewenue 3a0au Ha ynopsoouenHwvili nepebop 6apuaHmos ¢  NOMOUDBIO
maoauy u oepesa 803MOAHCHOCMEL

BrimoniHeHre TPOEKTHBIX paboT 1o Temam: «M3 HMCTOpUM  HaTypalbHBIX
yucen», «W3 wucropum kaneHpaps». IlLmanupoBaHue TIOMCKAa W OpraHU3alUU
undopmaruu Ilonck wHOpmanuu B CHpaBOYHMUKAX, SHIUKIONEAUsX, WHTepHET-
pecypcax . OdopmieHre M TPEACTABICHUE PE3yIbTaTOB BBINOJHEHUS MPOEKTHBIX
paoboT.

TBopueckue paboThl yuamuxcs no reMme: «Kpacota 1 CHMMETpPHUS B )KU3ZHU.

O0600111eHrEe ¥ cUcTeMaTh3alusl 3HaHWi, U3y4eHHBIX B 3 Kjacce.
[IpnoOpeTeHue nepBOHAYAIBHBIX PEACTABICHUN O KOMIBIOTEPHON I'PaMOTHOCTH.

4 kaace

Yucyaa u apupmMernyeckue aeiicTBusi ¢ HUMH (35 )

OreHka v MPUKHUJIKA CYMMBI, pa3HOCTH, IPOU3BEICHNUS, YACTHOTO.

Jlenenrie Ha OBY3HAYHOE M TPEX3HAYHOE YUCIO. /[leneHue Kpyeavlx uucen (c
ocmamxom). Obwutl cayuail 0eneHus MHO203HAYHbIX YUCell.

[IpoBepka TPaBWIBHOCTA BBIYHMCICHUN (aldroputM, oOpaTHOE NIEHUCTBHE,
MIPUKHJIKA pe3yibTaTa, OlleHKa TOCTOBEPHOCTH, BRIUHUCIICHUE HA KATBKYIISTOPE).

W3mepenuss u Opobu. Hedocmamounocms  HamypanivHulx — uucen — O
npakmuyeckux usmepernuu. IllompebHocmu npakmuyeckux usmepeHull Kaxk UCMOYHUK
pacuuperus NOHAMuUs Yucid.

Homu. CpaBHenue pnoneil. HaxoxaeHuwe N0JM 4YWCIIa U YUCHIA MO JOJE.

Ilpoyenm.

Jlpobu. Haznaonoe uzobpasicenue opoobeii ¢ nomMowpio ceomempudeckux guayp
u Ha yucnogom nyue. CpagHenue Opodeti ¢ 00UHAKOBbIMU 3HAMeHamenamu u opobet ¢
00UHaKo8bIMU Yucaumenamu. /lenenue u opoou.

Haxoowcoenue wacmu uucna, uucna no e2o uwacmu u yacmu, KOMOPYIO OOHO
yucno cocmasnsem om opyeozo. Haxoowcoenue npoyenma om uucia u yucia no e2o
npoyenmy.

Cnoorcenue u gvruumanue 0podeti ¢ 00UHAKOBbIMU 3HAMEHAMENAMU.

Ilpasunvnvie u Henpasuivhvie Opoou. Cmewlanuvie uucia. Bvloenenue yenotl



yacmu u3 HenpasuivHou Opoou. Illpeocmasnenue CcMewanHo2o HUCia 6 8uoe
HenpasuivHol Opoou. CrodiceHue U B8blYUMAHUE CMEULAHHBIX Yucel (C 0OUHAKOBbIMU
3HAMeHamesIMu OpoOHOU Yacmu).

[TocTpoeHrE W HCIONB30BAHUE AJITOPUTMOB H3YyUEHHBIX CIy4dacB JCHCTBHM C
APOOSIMH U CMEIIAHHBIMH YHCITAMH.

PaboTa ¢ TekcTOBBIMH 3agauyamu (42 4)

CaMOCTOSATeIbHBIN aHAIM3 3aJladyd, MOCTPOCHHE MOJEeH, IIaHUPOBAHUE U
peanuzanus pemienus. [louck paszusix cnoco6oB pemieHns. COOTHECEHUE MOTYyYEHHOTO
pe3yJnbTaTa ¢ yCIOBHMEM 3aJ1aui, OlIeHKa ero npasaononoous. [Iposepka 3agaun.

CocrtaBHble 3amauun B 2—5 JEUCTBUN € HATypaJIbHBIMA 4YHUCJIaMd Ha BCE
apudmeTnyeckue ACUCTBUS, PA3HOCTHOE M KPAaTHOE CpaBHEHHUE. 3aJaud Ha CIOXKCHHE,
BBIUUTAHUE M PA3HOCTHOE CpaBHEHHUE APOOEH U CMEIIAHHBIX YHUCET.

3ajaun HA IPUBEACHUE K €ANMHUIIE (UETBEPTOE MPOMOPIIUOHAIBHOE).

3aauy Ha HaXO0XKJIEHUE J0JIM LEJI0ro U IIeJIOTO MO €ro JI0JIeE.

Tpu muna 3a0ay Ha OpodOU: HAXOIHCOEHUe YACTU OM YUCIA, YUCTA NO €20 4acmu
u 0pobu, KOmMopyio 0OHO YUCIO COCMAGIAem Om O0py2020. 3a0auu HA HAXO0NCOeHUe
npoYyeHma om YUucia u Yucia no e2o npoyeHmy.

3a0auu Ha 00HOBpeMeHHOe PpABHOMEpHOe O08UdCEHUe O08YX 00bEeKMOo8
(hascmpeyy Opye Opyey, 6 NPOMUBONONONCHLIX HANPABIEHUAX, B0020HKY, C
omcmasanuem): onpeoeieHue paccmosHUs MeHcO0y HUMU 8 3A0AHHbIL MOMEHM
8pemeHU, BpeMeHU 00 8CmpeyU, CKOpOCmu conudxcenus (YoaieHus).

3adauu ma eviuucaeHUe NIOWAOU NPAMOY20JIbHO20 MPEY2ONbHUKA U NIoujaoetl

Quyp.

I'eomeTpuyeckne ¢purypbl u BeJuanHbI (15 )

IIpamoyzonvHulii mpey2onvHuK, €20 y2ivl, CMOpPOHbL (Kamembvl U 2UNoOmeHy3a),
nI0Wa0db, C6:3b C NPAMOY20JbHUKOM.

Pazeeprnymeuiii yeon. Cmedicnvle u eepmuxanvuvle yeavl. [{enmpanvusii yeon u
Y20.l, BAUCAHHBIU 8 OKPYIHCHOCTD.

Hsmepenue  yenos.  Tpancnopmup. Ilocmpoenue yenoé ¢ nomouwbio
mpaxcnopmupa.

Envaunel  noomaau: KBAaApPATHBIM  MWIIUMETP, KBAJPATHBIM CAHTUMETD,
KBaJpaTHbIM JEUMMETpP, KBaJpPaTHBIA METpP, ap, TEKTap, COOTHOLIEHUS MEXAY
HUMHU.

Onenka muomanu. IIpubnuxeHHOE BBIYUCICHUE IUIOIMIAJEH C MOMOUIBIO
MaJICTKH.

HccnenoBanre CBOMCTB reOMETPUUECKUX (PUTYp € TOMOILBbIO U3MEPEHUH.

[IpeoOpa3zoBanue, CpaBHEHUE, CIOXEHUE M  BBIUUTAHUE  OIHOPOJHBIX
F€OMETPUYECKUX BEIMYMH. YMHOXEHUE W JIE€JICHHE TIEeOMETPUYECKUX BEIWYMH Ha
HaTypaJbHOE YHCIIO.

BeJM4YuHbBI ¥ 3aBUCUMOCTH Meskay Humu (20 u)
3aBUCUMOCTH MEXIy KOMIIOHEHTAMU U pe3yJbTaTaMu apuPMETHIECKUX
JICUCTBUM.
Dopmyna niowaou npsamoyeonrbho2o mpeyeoavhuka: S = (a-b): 2.
Hlxanvi. Yucnosou ayu. Koopounamuwiii ayu. Paccmosinue medcoy mouxkamu



KOOpOuHamuo2o ayya. Pasnomeproe Osudicenue moyex no KoOpOUHAMHOMY JYHY KAK
MOO€b PABHOMEPHO20 OBUNCEHUSL PEATIbHBIX 00BEKMOB.

Cropocmb cOnudiCeHUst U CKOPOCMb YOaleHUs 08YX 00bEKMO8 NPU PaAGHOMEPHOM
00HOBpEeMEeHHOM OsudiceHuu. Popmyavl CKOPpOCmMuU COIUNCEHUST U CKOPOCMU YOANEHUSA!
VCOIL. * = Vit Vo Vyad. -« = Vi— Vo @opmynel paccmosinusi A medxcoy 08ymsi pagHoMepHO
osudCYUMUC  00beKmamu 8 Momenm 8pemeHu t 0ns 08udicenuss Hascmpewy opye
opyey (d = sg— (Vit+ Vp) + 1), 6 npomusononoscuvix nanpasnenusx (d = So+ (Vit+ V) - 1),
gooeconky (d = So— (Vi— Vo) - t), ¢ omcmasanuem (d = So— (Vi— Vo) - t). @opmyna
00HOBPEMEHHO020 08uUdCeHUs. S = \VcO. - tBCTp.

Koopounammnuiii yeon. I pagpux osudicenus.

Habniooenue 3asucumocmeii medncoy eenuuunamu u ux QuKkcupoganue c
nomowvto  opmyn, maoauy, epagukos (0sudxcenus). Ilocmpoenue epaguxos
08UICEHUSL NO hopMyIam U MAOIUYaAM.

[IpeoOpazoBanue, CcpaBHEHHE, CIOXCHHE W  BBIYUTAHHE  OIJHOPOJIHBIX
BEJIMYMH, NX YMHOXCHHE U JCJICHUE Ha HaTypaIbHOE YHCIIO

Adaredopanydeckue npeacrapiaeHusi (6 4)
Hepaesencmeso. Mnoowcecmso pewenuii nepasencmea. Cmpocoe u necmpozoe
Hepasencmeo. 3naxu 3, £ . Jleotinoe nepasencmeo.
Pewenue npocmetiwux nepaseHcmes Ha MHONCECMBE YEbIX HEOMPULAMETbHBIX
yucesl ¢ NOMOWDbIO YUCT0B020 JVUA.
Ucnonvzosanue 0OYK6eHHOU CUMBOIUKU Ol 0000WjeHUs U cucmemamuzayuu
SHAHUIL.

MaTreMaTHYeCKHH SA3bIK U 3J1eMEHThI JJOruKku (2 )
3HaKOMCTBO C CHMBOJIMYECKHMM OOO3HAaYeHUEM JoJiel, ApoOeil, MpOIECHTOB,
3aMUChI0 HEPABEHCTB, ¢ O0O3HAYCHHEM KOOPJWHAT Ha TPSIMOM M Ha IUIOCKOCTH, C
SI3BIKOM JIUarpamMMm U rpauKoB.
OnpeneneHue HUCTUHHOCTH BbICKa3biBaHWU. I[locTpoeHuWe BbICKa3bIBAaHUNA C
MOMOILBIO JIOTHYECKUX CBSA30K U CJIOB «BEPHO/HEBEPHO, UTO ...», «KHEM, «ECIH ..., TO ...»,
CKAXKIBIN», «BCE», CHANETCS», «BCETNIA», KAHOTIA», «U/UITN.

Pabora ¢ undopmanmeii 1 aHaIH3 TaHHBIX (16 )

KpyroBeie, cronbuaTeie U TMHEHHBIE TUarpaMMbl, TpadUKH IBIKECHUS: YTCHHE,
WHTEPIIpETalNs JaHHBIX, 1OCMpoeHue.

Paboma ¢ mexcmom: npoeepka nonumanus, 6vioenreHue 2iA6HOU MbICIU,
CYUIECMBEHHBIX 3aMEYAHUU U UTTIOCMPUPYIOWUX UX NPUMEPOS, KOHCNEKMUPOBAaHUe.

BrimoniHeHne mpoekTHhIX pabor 1o TeMam: «M3  ucropum  mpoleity,
«Cormmonornuecknii  onpoc (10 3a JMaHHOW W JM CaMOCTOSITENIBHO BBIOPAaHHOM
teme)». CocTaBieHue TUIaHa Moucka WHGOpMAIMK; 0TOOP UCTOUYHUKOB MH(MOPMAIIHH.
Br16op criocoba nmpencraBiieHust ”HPOPMAIIUH.

OO6o001IeHNe U cUCTeMaTH3aIvs 3HAaHUH, U3y4YeHHBIX B 4 KJlacce.
[IpuoOpeTeHue nepBoHAYaIBHBIX IPEACTABICHUNA O KOMIBIOTEPHON T'PaMOTHOCTH.



Ilnanupyemble npeaMeTHbIE Pe3yJIbTAThHI H3yYeHUs Y4eOHOr0 MpeaMeTa

— OCBOEHHUE OIbITA CAMOCTOATEILHON MAaTEMATUYECKOMN JEATEIBHOCTH 10 MOIYUYECHHUIO
HOBOTO 3HAHHUS, €ro IpeoOpa3oBaHUIO M NPUMEHECHHMIO JUIs pEIICHHUs y4eOHO-
MO3HABATEIBHBIX M YU4EOHO-TIPAKTUUECKHUX 3a]1ay;

— HCMOJIb30BaHWE NPHOOPETEHHBIX MAaTeMaTHYECKUX 3HAHMM ISl OMUCAHUS U
OOBSICHEHUS OKPYXKAIOIIUX MPEIMETOB, MPOLIECCOB, SIBIICHUM, a TaKXE€ OIEHKH HX
KOJIMYECTBEHHBIX U MMPOCTPAHCTBEHHBIX OTHOLICHUN;

— OBJIQJICHHUE YCTHOM Y MHUCbMEHHOM MATEMATUYECKON PEUbI0, OCHOBAMM JIOTUYECKOTO,
3BPUCTUYECKOTO U ANTOPUTMUYECKOTO  MBIIUICHUS, MPOCTPAHCTBEHHOTO
BOOOpaX€HUs, CcYeTa ¢ W3MEPEHUS, NPHUKUIAKA W OIECHKH, HaIJISIIHOTO
MIPEICTABJICHUS TAHHBIX M TMPOIECCOB (CXEMBI, TaOIMIIBI, JUATPAMMBbI, TpaduKH),
WCTIOJIHEHUS U TIOCTPOEHHUSI aJITOPUTMOB;

— YMEHHE BBINOJHATh YCTHO W IHUCHMEHHO apu(pMETHUYECKHUE IEHCTBHUS C YUCIAMU,
COCTaBJIATh YMCJIOBbIC M OYKBEHHBIC BBIPAKCHHS, HAXOJIUTh UX 3HAUCHHMS, pellaTh
TEKCTOBBIC 33J1a4M, IPOCTEUIINE YPABHEHUS U HEPABEHCTBA, UCIIOJHSITh U CTPOUTH
aJITOPUTMBI, COCTaBIIATh W HCCIENOBAaTh IpocTeiime (OopMyIbl, paclo3HaBaTh,
n300paxkaTb W HCCIIENIOBATh T€OMETpHUecKrue (Qurypnl, padboraTh ¢ TabOJIUIIaMH,
CXeMaMH, AuarpaMmmMaMy U rpadMKaMy, MHOXKECTBAMH M IETIOYKaMH, IIPEJCTABIIATD,
AHAJIM3UPOBATh U UHTEPIIPETUPOBATH JAHHBIC;

— MpUOOpETEeHUE HAYAIBLHOTO OINbITAa MPUMEHEHHSI MAaTEeMATUYECKUX 3HAHUM ISt
pelieHus y4eOHO-TI03HAaBaTEIbHBIX U YUYEOHO-TIPAKTUYECKUX 3a]1aY;

— MNpuoOpeTeHue NMepBOHAYATBLHBIX MPEICTABICHUN O KOMITBIOTEPHON I'PaMOTHOCTH;

— MpuoOpeTeHUE NMePBOHAYATILHBIX HABBIKOB pa0OThl HA KOMITBIOTEPE.

1 kiaacc

Yucaa u apupmMeTnyecKkue 1elcCTBUA ¢ HUMHU

Yuammics HayYuTCs:

e  CpaBHMBATH I'PYMNIbI NMPEIMETOB C MOMOIIBIO COCTABJICHUS Map: OOJbIIIE,
MEHBIIIE, CTOJIBKO K€, 00JibIlle (MEHBIIE) HA ...;

e  OOBENMHATHL MPEIMEThl B E€AMHOE IeJ0€ IO 3aJaHHOMY TMPHU3HAKY,
HaXOJUTh UCKOMYIO YacTh TPYIIIbI TPEAMETOB;

e  U300paxaTh YKCJIa COBOKYMTHOCTSIMU TOUEK, KOCTSIMU IOMUHO, TOYKAMH Ha
YUCJIOBOM OTPE3KE U T.[I.;

e  YCTaHaBIMBATh MPSAMYI0O U OOpPAaTHYIO TIOCJIENOBATEILHOCTh YHCEN B
YUCJIOBOM Py, NPEAbIAYLIEE U MOCIEAYIONIEe YUCIIO0, CYATATh IPEIMETHI B MPSIMOM U
obpatHoM mopsike B mpenenax 100 (mociaegoBaTenabHO, ABOHMKAMHU, TPOMKAMH,...,
JIeBSITKAMH, JIECSITKAMH );

e  CpaBHHMBATh 4YHUCJAa M 3alKChIBATh PE3YJIbTAT CPABHEHUS C IOMOIIbIO
3HAKOB

= # >, <

e  TIOHUMATh CMBICH JCHCTBUM CJIOKEHUS W BBIUMTAHUS, OOOCHOBBIBATH
BBIOOD ATHUX JEHCTBUM TP PEIICHUN 33]1a4;

e  CKJAJBIBATh W BBIUMTATH TPYNIHI MpeaMeToB, yrcia (B npeaenax 100 6e3
nepexo/ia yepe3 JecATOK, B mpenenax 20 ¢ mepexoaoM 4depe3 NECSITOK) U BEIUUYUHBI,
3aMUChIBATh PE3YJIbTAT C MOMOIIBI0 MATEMATUYECKON CUMBOJIUKY;




e  MOJETUPOBATH JICHCTBUS CIIOKCHHUS W BBIYUTAHHUA C  TOMOIIBIO
rpaduyecKuX MoeIeH;

e  yCTaHaBIMBaTh B3aMMOCBS3b MEXKIY YacThI0O W IEIBIM IO 3aJaHHOMY
pa30MEeHHUIO Ha OCHOBE B3aMMOCBSI3U MEXK/y YacThIO U IIETTBIM

e  Ha3BIBaTh MPEIBIAYIIEE U MOCIEAYIOIee KaKa0ro grcia B npeaenax 100;

e  OMpPEICNATH U Ha3bIBaTh KOMIIOHEHTHI ICUCTBUN CIIOKCHHS U BEIYUTAHUS;

e  Ha3bIBaTh cOCTaB ymcen B mpenenax 20 (Ha ypoBHE aBTOMAaTU3UPOBAHHOTO
HaBBIKA) M HWCIIOJIb30BATh €T0 TP BBITOJHCHUH JCHCTBUN CIIOKCHHS W BBIYUTAHUA,
OCHOBBIBASICh Ha B3aMMOCBSI3U M@Ky YaCThIO U IEJIbIM;

e  BBINOJHATH CPABHEHUE, CIIOKEHUE U BBRIUUTAHUE ¢ YrciioM 0

e  IIPUMEHATH IPaBUja CpaBHEHUS yucen B npeaenax 100;

e  TPUMEHSTH MPABHUJIA HAXOXKICHUS YaCTH H IIEJI0TO;

e  TPUMEHSTH AITOPUTMBI CIOKCHHS W BBIYUTAHUS HATYPAIBHBIX YHCEN (C
MTOMOIIIbIO MOJIETIEH, YUCTIOBOTO OTPE3Ka, IO YaCTsIM, « CTOJIOUKOM) );

e  TPUMEHSTH MPaBUJIa PA3HOCTHOTO CPABHEHUS YHCEIL;

e  3AIMCHIBATh U YUTATh JIBY3HAUHBIC YHUCJIA, IPEJCTABIATh UX B BUJIE CYMMBbI
JIECSITKOB U €JTUHUII.

Yyawuiicsa nonyuum 803M0HCHOCIb HAYYUMBCA:

e BblOCNAMb 2PYNNbL  NpeomMemos uau gueyp, obaadarowue 0oOUWUM
CBOUCMBOM, COCMABNAMb 2PYNNbL NPEOMEMmOo8 No 3aA0aAHHOMY CBOUCM8Y (NPU3HAKY),
8bIOEIAIMb YACU 2PYNNbL;

e COEOUHAmMb 2pYyNnvl NPeoMemos 8 00HO yenoe (ClodiceHue), yoarams 4acmu
2PYNnnbl NpeomMemos (8bluumanue),;

o NPUMEHAMb NepemMecCmumenbHoe CEOUCMEO CLONCEHUS 2PYNN NPEOMEmOos;

o CAMOCMOSIMENLHO BbIABIAMb CMbICA OCUCMBUL CILONCEHUS U GbIYUMAHUSL,
Ux npocmetiuiue C8OUCMBa U 83aUMOCEA3b MEHCOY HUMU,

o NPOBOOUMb AHANOSUIO CPABHEHUsl, CIOJNCEHUs U GblYUMAHUSL  2PYNA
npeoMemos co CI0AHCEHUEM U BbIYUMAHUEM GENUYUH,

o U300padicams ClOHCEHUE U BIYUMAHUE C NOMOWBIO 2PYRN NPEOMemos U Ha
YUCI080M Ompe3Ke,

o NPUMEHAMb  3A6UCUMOCTMb  USMEHEHUS  pe3YIbmamos  CLONCEHUs U
BLIYUMAHUSL O USMEHEHUsL KOMNOHEHMO8 OJlsl YNPOWEHUS GbIYUCTICHULL

o BBINOJIHAMb CPABHEHUE, CLONCEHUE U BLIYUMAHUE C PUMCKUMU YUDpamu,

e pacno3Hasamv aihasUMmMHYI0 HyMEpayuro, « 8oauleOHbley Yyugpol,
YCMAHABIUBAMb  AHAO2UIO  MeXCOY  OeCAMUYHOU CUCMEMOU 3anucu uuceil U
0eCAMUYHOU CUCMEMOT mep.

Pabora ¢ TeKCTOBLIMH 3aa4aMH

Yyanmics HayduTcs:

e  pemaTh YCTHO MPOCTHIC 3aJaud Ha CMBICT CIIOKCHHUS M BBIYUTAHUS (TIpH
M3y4deHHuH uucen ot 1 10 9);

. BBIJICIIATH YCJIIOBHE W BOMPOC 3a7a4d; PEIIaTh MPOCTHIE (B OAHO JCHCTBUE)
3aJlayd Ha CMBICJ CJIOKCHMSI W BBIYMTAHHMS W PA3HOCTHOE CpaBHEHHUE (COepIKaliue
OTHOIIICHUS « 0O0JIbIIEe (MEHBIIIE) HA ...» );

e  pemaTh 3aJ1a4r, 0OpaTHBIC JaHHBIM;




e  COCTaBIIATh BBIPQXEHHUS K TMPOCTHIM 3ajadaM CJIOKCHHE, BBIYUTAHHUE U
pPa3HOCTHOE CpaBHEHUE;

e  3aNMCHIBATH PEIICHHUE U OTBET Ha BOMPOC 3a/1a4H;

e  CKIAJBIBAaTh U BHIUUTATHh M3yUCHHBIC BEJIMUMHBI IPH PEIICHUN 33]1a4;

e  pemaTh COCTaBHBIC 3aJaud B 2 JCWCTBHUS HA CIOKCHHE, BBIUUTAHUC U
pPa3HOCTHOE CpaBHEHUE;

e  CTPOUTH HATJISAHBIC MOJICIH MPOCTHIX U COCTABHBIX TEKCTOBBIX 3a71a4 B 1—
2 nercTBUA (CXEMBI, CXeMaTHIECKUE PUCYHKH H JIP. );

e  AHANM3UPOBATH 3aJaud B 1—2 JEWCTBHUS CIOXKEHHE, BBIUUTAHUE U
Pa3HOCTHOE CpaBHCHHE.

Yuawuticsa nonyyum 603MO0HCHOCHb HAYYUMbCAL:

o pewiams 3a0auu U3YYEHHbIX MUNOE C HEKOPPEKMHbIMU POpMYIUPOSKAMU
(MUWHUMUY U HENOHLIMU OAHHBIMU, HEPEaNbHbIMU YCI0BUAMU),

e cocmasiamb 3a0auu N0  KAPMUHKAM, CXeMAM U  CXeMAMUuyecKum
PUCYHKAM,

o CAMOCMOSMENLHO HAXO0UMb U 0OO0CHOBLLBAMb CNOCOObL PellerUs 3a0ay Ha
CllodICeH e, BbIYUMAHUE U PA3HOCIIHOe CPABHEHUe,

e HaxoOumov u 060OCHOBLIBAMb PA3IUUHBLE CHOCOObL pelleHUs 3a0ay;

o AHANUBUPOBAMDb, COCMABIAMb CXeMbl, NIAHUPOBAMb U PEAIU308bLEANb X0O
peutenus 3a0a4u 6 3—4 Oeticmeus HA ClOdHCeHUe, 8bIYUMAHUE U PA3ZHOCINHOE CPAGHEHUE
yucen 6 npeoenax 100;

o COOMHOCUMb NOJIYYEHHDIU PEe3VIbIMAm C YCI08UeM 3A0ayll, OYEeHUBAMb €20

npasoonoooodue.

I'eomeTpuyeckue (pUrypbl ¥ BeJNYNHBI

Yuammics HayYuTCs:

e  YCTaHABIIMBAaTh OCHOBHBIC NMPOCTPAHCTBEHHBIC OTHOIIICHUS: BBIIIC — HUKE,
IUpe — YyXe, TOJIIEe — TOHBINE, CIepead — C3aJH, CBEpXYy — CHH3Y, CJeBa — CIIpaBa,
MEXIy U Ap.;

e  pacIioO3HaBaTh M Ha3bIBATh TEOMETPUICCKHE (DOPMBI B OKPYIKAFOIIIEM MHUPE:

KpyT, KBajapaT, TPEYroJbHHUK, TPSIMOYTOJIBHUK, KyO, Iap, Mapajuieicnumne],
nupamMuia, HWIMHIP, KOHYC;

e  cpaBHHBaTh QuUrypsl mo ¢gopme u pazMepy (BU3yaJbHO), YCTaHABIMBATH
PaBEHCTBO U HEPABEHCTBO T€OMETPUUECKUX PUTYD;

e  COCTaBIATH (PUTYPHI U3 YACTEH U pa3dUBaTh GUTYPHI HA YACTH;

e cTpouTh W 0003HAUYaTh TOYKW U JUHUU (KPUBBIE, TPsIMbIC, JOMaHbBIC,
3aMKHYTBIC U HE3aMKHYTHIC);

e  CTpouTh W 0003HAUYATh TPEYTOJHHUK W YETHIPEXYTOJbHUK, HA3bIBATh HX
BEPIIMHBI U CTOPOHBI,

e  CTpOUTh M 00O3HAa4YaTh OTPE30K, M3MEPATh JIMHY OTPE3Ka, BHIPAKATH
JUIMHY B CAHTHUMETPAxX M JCIHUMETPax, CTPOUTh OTPE30K 3aJaHHOM JIJTMHBI C ITOMOIIIBIO
JIMHCHKH,

e  OOBCAWHATH NPOCTEHINIUE TEOMETPUYECKHE (UTYphl W HaXOJWUTh WX
TepeceUcHHE.

Yuawuiicsa noryyum 603M0ACHOCIb HAYYUMbCAL:




o BBINONHAMbL NPeodpPaA3’08aHusi Mooeneli 2eoMempudeckux @ueyp no
3A0aHHOU UHCMPYKYUU (Gpopma, pasmep, yeem),

e 8blOenAMb 001ACMU U SPAHUYLL 2e0MEempUYecKux Gueyp, paiuyamo
OKDYICHOCIb U KpYe, YCMAHABIUBAMb NOJIONCEHUe MOYKU GHYMpU 001acmu, Ha
epanuye, 8He obracmu,

o KOHCMpYyupoeams uecypsl u3z naiouex, npeoopasosuléams ux.

BeuuuHbI ¥ 3aBHCUMOCTH MEKITY HUMHA

Yyamuiicss Hay4YuTcs:

e  pacmo3HaBaTh, CpaBHUBAaTh (HEMOCPEJACTBEHHO) U  YIOPSAAOYHUBATH
BEJIMYMHBI JJIMHA, Macca, 00beM;

e  U3MEPATh JUIMHY, MacCy W 00BbEM C IOMOIIBI MPOU3BOJLHON MEPKH,
MMOHUMATh HEOOXOJAMMOCTh HCIOJIb30BAHUS OOUIETIPUHATHIX MEPOK, IOJb30BATHCA
€MHULIAMHU U3MEPEeHUS JUIMHBI — 1 cM, 1 1M, Maccel — 1kr; 00bEMa (BMECTUMOCTH) — 171

e  TpeoOpa3oBBIBATH €IMHUIIBI ITTUHBI HA OCHOBE COOTHOIICHUSI MEXIY HUMH,

BBIIIOJTHATD UX CJIIOKCHHC U BRIYMTAHUC,

e  HaONIOJATh 3aBUCHUMOCTH MEXJYy KOMIIOHEHTaMH U pe3yJibTaTaMu
CJI0KCHUS ¥ BBIUMTAHMS,

e  HCIIOJB30BaTh MPOCTECHUINYIO I'PAAYUPOBAHHYIO MIKATY (YHCIOBOM OTPE30K)
JIJISL BBITIOJIHCHUS JEUCTBUM C YMCIaMHU.

Yuawuiicsa nonyuum 603M0MCHOCHb HAYYUMbCAL!

e HAOII0O0aMb 3ABUCUMOCTb PE3YIbmama uUsmeperus 8eIudul OIUHd, Macca,
00veMm om 6vl00pa MepKU,

e HabI0OamMv 3A8UCUMOCIU MedHCOY KOMNOHEHMAMU U pe3yibmamamil
COJICEHUSL U BLIMUMAHUSL, (DUKCUPOBAMb UX 8 pedl, UCNOAb308aMb O/ YNPOULeHUs
pewenust 3a0ay U nPUMepos.

AJsredOpanvecKkue npeacraBieHUs

Yyanmicst Hay4uTCs:

. YUTaTh M 3alMCHIBATh MPOCTEHINNE YHCIOBbIE W OYKBEHHBIC BBIPAKEHUS
0e3 cKOOOK C JEUCTBUSIMH CJIOKCHHE U BBIYUTAHHC,

. YUTaTh U 3aMKCHIBATh MPOCTECHUININE PABEHCTBA M HEPABEHCTBA C TTOMOIIBIO
3HAKOB >, <, =;

. CAMOCMOSIMENILHO HAX0OUMb CHOCOObL peuleHuss npoCmeuux ypasHeHull
Ha cllodicerue U 8blyumaHue;

. KOMMEHMUPOBAMb  peuleHue YPAGHeHUll U3VYEeHHO020 6U0d, HAa3bleas
KOMNOHEHMblL 0CUCMBULL CIONCEHUS U BbIYUMAHUS,

e 3anucvlgamv 8 OYKEEHHOM GUOe NepemMeCmumenbHoe CEOUCMBO CONCEHUS
U ceoticmea HyJisl.

MarteMaTHYEeCKHNH A3BIK M DJIEMEHTBI JIOTUKH

Yyamuiics HayYuTcs:

e  pacmno3HaBaTh, YUTAThb U MPUMEHATH CUMBOJIBI MAaTEMAaTHYECKOTO S3bIKA:
1udpel, OyKBBI, 3HAKH CPABHEHMUS, CIIO)KCHHS Y BBIYUTAHUS;

e  HCHOJIB30BaTh M3YUYCHHBIE CHMBOJBI MAaT€MaTUYECKOrO S3bIKA  JUJIA
MMOCTPOCHUS BBICKA3bIBAHU;




. ONpeNeNaTh B MPOCTEUIIUX CiIy4dasX MCTUHHOCTb U JIOKHOCTH
BBICKA3bIBAHUH.

Yuawuicsa nonyuum 603mMocHOCMb HAVYUMBCAL:

. 000CHOBbIBAMb CBOU CYHCOCHUS, UCNOIb3YS U3YUeHHble 8 | Kiacce npasuia
U ceolicmed;

. CAMOCMOSIMENIbHO CMpOUms U  0C6AUBAMb NpUeMbl peuleHus 3a0ay
JI02U4eCK020 XapaKkmepa 6 COOmeemcmeauu ¢ npozcpammot 1 knacca.

Pabora ¢ nnopmanmeii 1 aHAJIN3 JAHHBIX

Yyamuiics Hay4YuTCs:

e  AHAIMU3UPOBATH OOBEKTHI, OMUCHIBATh UX CBOMCTBA (1[BET, (hopma, pasmep,
MaTepHall, Ha3HAYeHUE, PacoJIOKEHHE, KOJIMYECTBO U Jp.), CPAaBHUBATh OOBEKTHI U
IPYIIBI 0OBEKTOB IO CBOMCTBAM;

e  HCKaTh, OPTaHW30BHIBATh WM TIEPEIaBaTh MHPOPMAIMIO B COOTBETCTBUU C
M0-3HABATEJILHBIMU 33]]a4aMHu;

e  YCTAaHaBIWMBATh B TMPOCTEHUIINX CIydasX COOTBETCTBHEC WH(pOpMaIun
peaTbHBIM YCIIOBHSIM;

e  UWTAaTh HECIOXHBIC TaOJUIBI, OCYIIECTBIATh IOWCK 3aKOHOMEPHOCTH
pa3MeleHust 00beKTOB B Tabuuile (uucesn, GUryp, CHMBOJIOB);

e  BBINOJHATH B TNPOCTEHIIUX CJIy4yasx CHCTEeMaTHYEeCKUW mepedop

BApUAHTOB;
*  HaXOJWTh MH(POPMALIUIO MO 3a/IaHHON TeME B yueOHUKE;
. paboTaTh B MaTepuaIbHON U HHPOPMAIIMOHHOM Cpe/ie Ha4aJIbHOTO

oOmiero oOpa3oBaHusi (B TOM 4YHCJIE C Y4E€OHBIMHM MOJCISIMH) B COOTBETCTBUHU C
coJiepkaHueM yueOHoro npeaMera « Marematuka, 1 kimacey .

Yuawuticsa nonyyum 603M0ACHOCHb HAYYUMBCSL:

. Haxooums uHgopmayuio no 3a0aHHOU meme 8 PA3HbIX UCHOYHUKAX
(cnpasouHuke, SHYUKIONEOUU U op.),;

2 KJ1ace

Yucaa u apupMeTndecKue 1eMCTBUA ¢ HUMH

Yuammics HayYuTCs:

e  IPUMEHSTh IPUEMBI YCTHOTO CJIOKEHHS U BBIYMTAHUS JBY3HAUHBIX YUCET;

e  BBINOJHATH 3aMKUCh CJIOXKEHWS W BBIYMTAHUS JIBY3HAYHBIX YHCEN « B
CTOJIOUK) |

e  CKJIaJIbIBATh M BBIYMTATh ABY3HAUHbBIC U TPEX3HAUHbBIC YUCa (BCE CIydan);

e  UHWTAaTh, 3aIIMCHIBATh, YIOPSJOYMBATh U CPABHUBATh TPEX3HAYHBIC YHCIIA,
MPEJICTABIIATh UX B BUJIE CYMMBI COTEH, JICCATKOB U €AMHUIL (JCCATUYHBIN COCTaB);

e  BBINIOJHATH BBIYMCIIEHUS 110 MMPOTPaMMe, 3aJJaHHONU CKOOKaMU;

e ONpPEIEJISTh MOPSAOK BBINOJIHEHUS JCUCTBUM B BBIPAXKECHUSX, COJCPHKAIINX
CJIO’KE€HUE U BEIUUTAHKUE, YMHOKEHHE U JIeTICHUE (CO CKOOKaMu 1 0e3 HUX);

e  HCHOJIb30BAaTh COUETATEIBHOE CBOMCTBO CJIIOKEHUSI, BBIYUTAHUE CYMMBI U3
YuCJa, BBIMUTAHUE YUCIa U3 CYMMBI JUIsl pAllMOHAIN3AlMK BEIYUCIICHU;

e  TOHHUMATh CMBICII ICUCTBUI YMHOKECHHUS U JIeJICHUS, 000CHOBBIBATH BHIOOD
ATUX JAEUCTBUM NPU PEILICHNUU 3a1aY;




e  BBINIOJHATH YMHOXKECHHE U JIeJICHUE HAaTypaJbHbBIX YUCEN, TIPUMEHSITh 3HAKU
YMHOXKEHUS U JieJieHust (- , : ), Ha3bIBaTh KOMIIOHEHTHI W PE3yJbTaThl YMHOXXEHUS U
JIeJICHHUS, YCTAHABJIMBATh B3aUMOCBSI3b MEXy HUMU;

e  BBINIOJHATH YACTHBIE CIy4yad YMHOXKEHHU U JiesieHus uucen ¢ O u 1;

e  TIPOBOJMTH KpaTHOE CpaBHEHHE dyucea (OoJyibllie B ..., MEHBIIE B ...),
Ha3bIBATh JCITUTEIIN U KPaTHBIC;

e  TIPUMEHSTH YaCTHBIC ClIydau YMHOKeHUs U Jenenus ¢ 0 u 1;

e  TPUMEHSTH NIEPEMECTUTEIIBHOE CBOMCTBO YMHOXKEHUS;

e  HAXOAWTHh PE3YNbTATHl TAOJIMYHOTO YMHOXKCHHS U JCICHHUS C TTOMOIIBIO
KBaJIpaTHOM TaOJIUIIbI YMHOXKEHUS;

e  UCIOJB30BaTh COYETATEIHLHOE CBOMCTBO YMHOKEHHS, YMHOXKaTh U JEIUTH
Ha 10 u Ha 100, yMHOKATh U ACIUTH KPYTJIbIC YHUCIIA;

e  BBIYUCJATH  3HAYEHUS  YHUCIOBBIX  BBIPAKEHHM C  U3yYCHHBIMU
HaTypaJbHBIMU YHCIIaMU, cojiepkamux 3—4 nerctBus (co ckookamu u 6e3 cKoOOK) Ha
OCHOBE 3HAHUS MTPABUII IOPSAJKA BBITIOJHEHHUS ICHCTBHIA;

e  HCHOJB30BaTh CBOMCTBA apU(PMETHUECKUX EUCTBUM JIJISl pallMOHATU3AlUN

BBIUMCIICHUH;

e  BBIIOJHATH JEJIEHHE C OCTaTKOM C IOMOUIBIO MOJEJEH, HAaXOIAUTh
KOMIIOHEHTBI JEJIEHUSI C OCTATKOM, B3aMMOCBSA3b MEXIY HHUMH, BBIIIOJIHATH aITOPUTM
JIEJICHUS C OCTATKOM, MPOBOJUTH MPOBEPKY JEJICHUS C OCTATKOM;

e BBINIOJHATH YCTHO CJIOKE€HHE, BRIUUTAHUE, YMHOKEHUE U JICJICHUE YKCEI B

npenenax 1000 B cirydasix, CBOAMMBIX K AEUCTBUAM B nipenenax 100;

. BBIMNOJIHATH MMCbMEHHO CIIOKEHHUE U BblunTanue uncen B npeaenax 1000.

Yuawuiica noayuum 803M0HCHOCHb HAYYUMBCSL.

e cmpoums epaghuueckue Mooeau Mpex3HAuUHbIX Yucesl u Oeticmautl ¢ HUMU,
8bIpANCAMb UX 6 PA3IUUHBbIX eOUHUYAX cuema U HA IMOU OCHO8e BUOEMb AHAIO2UIO
MedHcOy 0ecAMUYHOL CUCMEMOL 3ANUCU YUCeTl U OeCAMUYHOU CUCMEMOTL Mep,

o CaAMOCMOSIMENbHO 6bl8OOUMb NPUEMbl U CHOCOObI YMHONCEHUS U OelleHUs
yucen,;

o 2paghuuecku UHMEPNPEMUpPOBAmMb YMHOMCEHUe, OelleHue U Kpamuoe
CpasHeHue uuce, COUCMBA YMHONCEHUSL U OeIeHUs;

o BUOEmb AHAO2UIO B3AUMOCEA3E MeHCOY KOMNOHEHMAMU U pe3ylbmamamu
Oelicmeuil CI0HCeHUs. U 8bIYUMAHUSL, 0eUCEUL YMHONCEHUs U OelleHUs.

I'eomeTpuyeckue (pUrypbl ¥ BeJHYHHBI

Yyanmics HaydyuTcs:

. pacrno3HaBath, 0003Ha4aTh W MPOBOJUTH C MOMOIIBIO JIMHEHKHA TPSMYIO,
Jy4, OTPE30K;

. U3MEPATh C TMOMOIIBIO JIMHEWKU JJIMHY OTpE3Ka, HaXOAUTh JJIUHY
JIOMAHOM,

MEPUMETP MHOTOYTOJIbHUKA;

. BBIJICJISATh MPSMOYTOJIBHUK U KBaJpaT Cpeau APYrux (GUryp ¢ momoliibio
YEPTEKHOTO YTOJbHUKA,;

. CTPOUTH NPSIMOYTOJILHUK M KBaJIpaT HA KJIET4aTOM Oymare 1o 3aJlaHHbIM

JUTMHAM UX CTOPOH, BBIYUCIISITh UX IEPUMETP M TIJIOIIA/Ib;




e  pacro3HaBaThb NPSIMOYTOJBHBIN MapajuieNienunes U KyO, MX BEpUIMHBI,
rpaHu, peopa.

e  CTPOMTH C MOMONIBIO UPKYJISI OKPYKHOCTb, pa3indaTh OKPYKHOCTb KPYT,

0003HayaTh U HA3bIBaTh UX LIEHTP, PAJIUYC, TUAMETD;

e  BBIpaXaTh JUIMHBI B PA3IUYHBIX EAUHUIAX H3MEPEHUsS — MULIUMETD,
CaHTUMETDP, JTEUUMETP, METP, KUIIOMETP;

e  ONPEIENATHh MO TOTOBOMY YEpTEXKY IUIOIIAIb T€OMETPUUECKON (PUTYPHI C
MOMOIUIBI0 JAHHOW MEpKH; CPaBHHUBATh (PUTYpHI MO IUIOIMIATU HEMOCPEACTBEHHO U C
MOMOIUIBIO U3MEPECHHUS,

e  BBIp@XaTh IUIOMAAA (GUTYP B PA3IUYHBIX EAWHUIIAX W3MEPEHUS —
KBaJpaTHbIM CAHTUMETP, KBAIAPATHBIN AELIUMETP, KBaAPATHBIA METP;

e  TMpeoOpa3oBBIBaTh, CPABHUBATH, CKJIAJABIBATh W BBIYUTATH OIHOPOIHBIC
reOMETPUUYECKUE BETUUNHBI.

Yyawuiicsa nonyuum 803mM0HCHOCIb HAYYUMbCA:

o CaAMOCMOSIMENbHO BbIAGNAMb CEOUCMBA 2eOMEMPUUECKUX ueyp;

e PACHO3HABAMb U HA3BIBAMb NPAMOU, OCMPLLU U MYNOU Veilbl,

o ompedenramv nepecekarowjuecs, napaiieibHvle U NepneHOUKVIApHble
npsmoie;

o BbIUEPUUBAMD V30Dl U3 OKPYHCHOCHIEU C NOMOWBIO YUPKYIIA,

o cocmasnamu @Queypvl U3 uacmel u pazousamsv Queypbl HA yYacmu,
HAaxo0umu nepeceyenue 2eoMempuieckux uayp;

o BLIUUCTAMb NAOWAOU QUSYD, COCMABNIEHHBIX U3 NPSAMOY20IbHUKOS U
K8aopamos,

e HaxoOumv 00veM NPSAMOY20JbHO20 Hapaleienunedoa u oobvem Kyoa,
ucnonv3ys eouHuysl odvema (Kyouueckuil cawmumemp, KyoOuueckui oeyumemp,
KyouuecKkutl Memp) u COOMHOUEHUST MeHCO) HUMU.

BeinuuHBI M 3aBHCUMOCTH MEK1Y HUMH

Yuammics HayYuTCs:

e  pa3nuyaTh MOHATHUS BEJITUYUHBI U €AMHUIIBI U3BMEPEHUS BEIIMUUHBI;

e  pacmo3HaBaTh, CpaBHMBaTh (HENOCPEACTBEHHO) M  YIOPSI0YMBATH
BEJIMYUHBI JIJTMHA, TUIOIIA]lb, 00beM;

e  M3MEpATh IUIOMIAJb M OOBEM [0 TOTOBOMY YEPTEXKY C TOMOIIBIO
MIPOU3BOJIBHOW MEPKH, MOJIb30BaThCA B PSIAY MU3YUYEHHBIX €IMHUI] HOBBIMU €IMHUIIAMU
n3MepeHus 1uHel — 1 MM, 1 cm, 1 1M, 1 M, 1 kM, enMHUIIAMU U3MEpEeHUs Tuiomaau — 1
MM2, 1 CMZ, 1 I[MZ, 1 M2; 00Béma — 1 MMS, 1 eM® 1 I[MS, 1 M

e  TMpeoOpa3oBBIBATh WM3YUYEHHBIC CIUHUIIBI JUTHHBI, IUIOMIAAA M 0o0bemMa Ha
OCHOBE COOTHOIIECHUN MEXTY OJHOPOJHBIMU €AMHHUIIAMH W3MEPEHUsS, CPAaBHUBATh HUX,
BBITIOJTHATD CJIOKEHUE U BBIUUTAHHUE;

e  HaOJIOJATh 3aBUCUMOCTh pe3yjbTaTa HW3MEPEHUsS BEJIMYMH JJIUHA,
IJI0111a/1b, 00bEM OT BBIOOPA MEPKH, BhIpakaTh HAOJIFOJaeMbIE 3aBUCMOCTH B PEUH U C
nomorisio popmyn (S=a-b;V=(a-b)-c).

Yuawuiics nonyuum 603M0HCHOCINb HAYYUMbCAL:

e Odelamb CAMOCMOSMENbHLIU 8bl00D YOOOHOU eOUHUYbL USMEPEHUsT ONIUHDL,
naowaou u 00vema O KOHKPEemHOU CUmyayuu,




e Habmooamv 8 NPOCMEUWUX CYYASIX 3A8UCUMOCINU MeHCOY NepeMeHHbIMU
BENUYUHAMU C NOMOWBIO MAOIUY,

o YCMAHABIUBAMb 3ABUCUMOCHb MEH OV KOMNOHEHMAMU U pe3yIbmamamu
VMHOJCeHUsL U OelleHusl, (QUKCUpPO8amsb UX 6 peuu, UCHOIb308amb Ol YHAPOUJEHUS
peuleHus 3a0ay U npumepos.

AnredOpandeckue npeacTaBJIeHUs

Yyamuiics Hay4YuTCs:

e  UWTATh W 3aMKCHIBATH YHCIIOBbIC U OYKBEHHBIC BBIPAKEHHUS, COJEpKaIlINe
JEHUCTBUS CJIO0KECHUS, BHIYUTAHWS, YMHOXEHHUSI U JIeJICHHS (CO CKoOKaMu 1 06€3 CKOOOK);

e  HAXOAWTh 3HAYCHUS MPOCTEUIINX OYKBEHHBIX BBIPAKEHUU MPU 3aJaHHBIX
3HAYEHUAX OYKB;

e  3aIMCHIBATh B3aMMOCBS3M MEXIY YMHOKCHHUEM U JICICHUEM C TIOMOIIBIO
OYKBEHHBIX paBeHCTB BUna: a -b =c,b-a=c,c:a=>b,c: b = a;

e  3aIMChIBaTh B OYKBEHHOM BHJIC¢ M3y4acMbI€ CBOWCTBA apu(PMETHUCCKHX
JICUCTBUMN:

e a+b=>b+a— nepeMeCTUTEIHLHOE CBONCTBO CIOKECHMUS,

e (atb)+c=a+ (b+c)— couerarenbHOE CBOMCTBO CIOKEHUSI,

e a-b=>"a— nepeMecTUTEIbHOE CBOICTBO YMHOKECHHUS,

e (a'b)-c=a-(b-c)— coueraTenrbHOE CBOWCTBO YMHOKEHHUSI,

e (a+b)-c=a-c+ b c— pacupeneauTesIbHOEC CBONCTBO YMHOXKEHUS
(YMHO»XEHHUE CyMMBI Ha YHUCJIO),

e (at+tb)—c=(a—c)+b=a-+ (b— c)— BblUMTAHUE YUCJIA U3 CYMMBI,

e a—(b+c¢)==a— b— c— BblUNTAHUE CYyMMBI U3 YUCIIA,

e (atbh):c=a:c+b:c— aeneHue cyMMbl Ha YUCIIO U JIP.

e  pemaTh M KOMMEHTHPOBATH XOJ PEIICHHs YpaBHEHUHN BUAa a "X = b, X * a
= b, a:x =>b, x:a=Db accounatuBHbIM cr1I0cOO0OM (Ha OCHOBE B3aMMOCBSI3U MEXKIY
CTOpOHAMHU U TUIOIIAIbI0 TTPIMOYTOJIEHHAKA).

Yuawuiics nonyuyum 603M0HCHOCIb HAYYUMbCAL:

o CaMOCMOSIMENbHO BbIAGNIAMb U 3aNUCHIGAMb 8 OVKBEHHOM 8U0e C8OUCMEA
yycen u 0elucmeuti ¢ HUMU,

o KOMMEHmMUpo8amsv peuieHue NpoCcmblX YPAGHEHUl 8CeX U3YUEeHHbIX GUO08,
HA3b168a5 KOMNOHEHMbl 0eltiCMBUI.

MaTteMaTHYeCKHNH A3BIK M DJIEMEHTHI JIOTUKH

Yyamuiics HayYuTcs:

e  pacro3HaBaTh, YUTaTh M MPUMEHSATH HOBBIE CHMBOJBI MaTEMaTUYECKOTO
S3bIKA: 3HAKU YMHOXXCHHSI M JIeJICHUs, CKOOKH, 0003HAaYaTh reoOMeTprUecKre (Qurypsl
(TOuky, TIpSAMYIO, Jy4, OTPE30K, YTroj, JOMaHYIO, TPEYTrOJIbHUK, YETHIPEXyTrOJIbHUK H

ap.);

e  CTPOUTH MPOCTEHIINE BHICKA3bIBAHUS BHJIA « BEPHO/HEBEPHO, UTO ...» , «
HE», « €CIH ..., TO ...» ;

e  ONpENeNATb B HMCTUHHOCTh U JIO)KHOCTb BBICKa3bIBaHU 00 M3yYEHHBIX
Yucaax v BEJIMYMHAX, X CBOWCTBAX;

e  YCTaHaBIMBATh B MPOCTEHIIMX CIy4dasX 3aKOHOMEPHOCTH (Hampumep,
OpPaBUJIO, IO KOTOPOMY COCTaBJIEHAa IIOCJIEI0BAaTENIbHOCTb, 3allOJIHEHA TaliMLa,



POJOJIKATh MOCJIEeI0BATENbHOCTh, BOCCTAHABIMBATH MPOMYIIEHHbIE B HEW 3JIEMEHTHI,
3aMOJHATH MYCThIE KJIETKU TaOIUIBI U Ap.).

Yyawuiicsa nonyuum 803M0HCHOCIb HAYYUMbCA:

o 000CHOBbIBAMb CBOU CYHCOEHUS, UCNONb3YS U3YUeHHvle 80 2 Kilacce
npasua u ceolicmeaa, 0enams 102uiecKue 6b1800bl,

o CaAMOCMOSIMENbHO CMpOUmb U O0CBAUBAMb NpUEeMbl peuleHus 3a0ay
JI02UYECK020 XapaKkmepa 8 COOMEemcmeaul ¢ npocpammon 2 kiacca.

Pabora ¢ mHpopmManuen 1 aHAJIU3 JAHHBIX

Yyamuiics Hay4YuTCs:

e  UWTATh U 3aIOJHATH TAOJIMUIBI B COOTBETCTBUHU C 3a/JlaHHBIM IPABUIIOM,
aHAJIN3UPOBATh IaHHbIC TAOJIUIIbI;

e  COCTaBIIATH MOCJEIOBATEIBHOCTH (IIETIOYKM) MPEIMETOB, YHcel, puryp u
IIp. 110 3aIaHHOMY MPABUITY;

e  ONPENEINATH ONEPaINI0, 00BEKT U PE3YIbTAT ONEpaIUu;

e  BBINOJHATH NpsIMbIE U OOpaTHBIE OlNEpaluu HaJ MpeaMeTamu, Gurypamu,
YUCJIaMU;

e  OTBICKMBaTh HEU3BECTHBIC: OOBEKT OMEpAIH, BHITIOIHIEMYIO OMEpPAIHIO,
pe3yabTar Onepanuy;

e  HCHOJHATH aJTOPUTMBI PA3JIMYHBIX BHUJIOB (JIMHEIHBIC, Pa3BETBJICHHBIC U
[IUKJINYECKHE), 3alTUCAaHHBIE B BHUJIE NPOrpaMM JACUCTBUIN pa3HbIMU criocobamu (OJ0K-
CXeM, TIJIaHOB JACHCTBUM M JIp.);

e  BBINOJHATH YIOPSJIOYCHHBIA MEepedop BapUAHTOB C MOMOIILIO TAOIUI U
JIepeBa BO3MOXKHOCTEN;

e  HaxoAWTh HHPOPMAIMIO TIO 33JaHHOM TEeMe B PAa3HBIX HCTOYHHUKAX
(yueOHUMKe, CIPaBOYHHUKE, SHIMKIONEINU U Ap.);

e  paboTaTh B MaTepHAIbHON U UHPOPMAITMOHHON Cpejie HaYaIbHOTO O0IIEro
oOpa3zoBaHus (B TOM 4YHCJIE C YYCOHBIMU MOJICNIIMH) B COOTBETCTBUU C COJIEpKaHUEM
yueOHOoro npeamera « Maremartuka, 2 Kiaccy .

Yuawuiica noryuum 803M0ACHOCMb HAYYUMBCAL:

o CaAMOCMOSIMENbHO COCMABIAMb AN2OPUMMbL U 3ANUCLIBAMb UX 6 BUOe
OJI0K- cxeM U NAAHO8 OetuCmEull,

e cobupamv U  npeocmasIaMv  UHPOPMAYU 8  CNPABOUHUKAX,
IHYUKTIONEOUSIX, KOHMPOIUPYEMOM npocmpancmee Humepnema 0
NPOOONIHCUMENILHOCIIU  HCUZHU  PASTUYHBIX JHCUBOMHBIX U PACMEHUl, UX pasmepas,
COCmMasnAms No HNONYYEHHbIM OAHHbIM C80U COOCMBEHHble 3a0a4u HA 6Ce Yemvlpe
apugpmemuueckux 0eucmeust,

e cmambv coasmopamu « 3adayHuka Ons 2 Klacca» , COCMAGIEHHO20 U3
JIYUWUX 3a0aY, NPUOYMAHHBIX CAMUMU Y4AUUMUCH.

3 KJjacce

Yucaa u apudpmernyeckue 1eiicTBUA ¢ HUMU
Y4yanmuiics HayquTCs:




e  CUMTaTh THICSYaMH, Ha3bIBaTh pa3psiibl M KJIACCHI: KJIACC €IUHMII, KJIacc
TBHICAY, KJIACC MHJUITMOHOB U T.1.;

e  Ha3bIBaTh, CPAaBHUBATh, CKJIAJIbIBATh U BBIUUTATh MHOT'O3HAYHBIC YHCIIa (8
npeoenax 1 000 000 000 000), npencraBisITh HAaTypaJlbHOE YHCJIO B BHJIE CYMMBI
Pa3psIHBIX CaraeMbIX;

. YMHOaTh U JenuTh uncia Ha 10, 100, 1000 u 1.1., yMHOKATh U JETUTH

(6e3 ocraTka) KpyrJible YHCJia B CIydasX, CBOAMUMBIX K JICJICHUIO B Mpesenax
100;

e  YMHOXaTh MHOT'O3HAYHbIE YUCJA (BCE CIy4au), 3alUChIBATh YMHOKEHUE «B
CTOJIOHNKY;

e  TIPOBEPATHh MPABWIBHOCTH BBINOJHEHUSI JEUCTBUH C MHOTIO3HAYHBIMU
YUCJIaMU, UCTIOJB3YS AJITCOPUTM, OOpaTHOE JACHCTBHE, BRIUUCICHUE HA KAIbKYJIATOPE;

e  CKJIJIbIBAaTh, BRIUUTATh, YMHOKATh U JICIUTh YCTHO MHOTO3HAYHBIC YUCIA B

CIIy4asix, CBOJUMBIX K JeHCTBUSIM B npeaenax 100;

e  BBINIOJHATH YaCTHBIC CIIy4aW BceX apudmernueckux aeictuii ¢ 0 u 1 Ha
MHO>KECTBE MHOT'O3HAYHBIX YHUCET;

e  PAcCHpOCTpaHITh H3YUYCHHBIC CBOMCTBA apu(PMETHUYECKUX JEUCTBUN Ha
MHO>KECTBO MHOTO3HAYHBIX YHCEJT,;

e  BBIUMCIATH  3HAYEHUS  YMCJIOBBIX  BBIPAKEHUH C  W3YUYCHHBIMHU
HaTypaJbHBIMU YHCIAMU, COAEpKAIUX 4—5 neicTBui (co ckoOkamu u 6e3 CKOOOK) Ha
OCHOBE 3HAHUS MMPABUJI MTOPSJIKA BBINIOJIHEHUS JICVCTBUIM;

e  YNOPOIIATH BHIUUCICHUS] C MHOTO3HAYHBIMU YHCJIaMU Ha OCHOBE CBOMCTB
apu(pMEeTUUYECKUX JCHCTBUIA.

Yuawuiica noryuum 803M04CHOCHb HAYYUMbCSL.

e CAMOCMOSIMENbHO CMPOUmMb U UCNOIb308AMb  AIOPUMMbL  U3)YEHHBIX
cIy4aes YCMHuIX U NUCbMEHHBIX OeliCMBULL C MHO2O3HAYHLIMU YUCTIAMU,

o BbIPAdCAMb MHO2O3HAUHbIE YUCIAA 8 PA3IUUHBIX YKPYNHEHHbIX eOUHUYAX
cuema,

o BUOemb AHANO2UI0 MedHCOY OeCAMUYHOLU CUCEMOU 3aNUCU HAMYPANbHbIX
yucen u 0ecImu4HoOl CUCmemou mep.

Pabora ¢ TeKCTOBLIMH 3aJa4aMH

Yyamuiics Hay4YuTCs:

e  pemaTh 3aJadyd Ha PABHOMEpPHBIE MPOLECCHl (TO €CTh COJEpIKallue
3aBHCHMOCTh MEX/1y BEeIMUYMHAMK BUaa a = b x C): myTh — ckopocTh — Bpemst (3a1a4u
Ha JIBIDKCHHE), 00BEM BBIMOTHEHHOW PabOThI — MPOU3BOAUTEILHOCTh TPyAa — BpeMs
(3amaun Ha paboTy), CTOMMOCTh — II€Ha TOBapa — KOJWUYECTBO TOBapa (3amadyu Ha
CTOMMOCTD) U Jp.;

e  pemaTh 3aJlaud Ha OMNpeeieHUuEe Hayasa, KOHIA U MPOA0JIKUTEILHOCTH

COOBITHS;

e  pemaTh 3a7a4d Ha BBIYHCIICHUE IUIONIaAei (QUryp, COCTaBJICHHBIX U3
MPSIMOYTOJIBHUKOB U KBaJIPaTOB;

e  pemaTh 33J1aud Ha HaXOXKJACHUE YUCEN TI0 UX CYMME U pa3HOCTH;

aHaJM3UPOBATh TEKCTOBBIE 3a7a4M B 2—4 NENCTBUSI ¢ MHOTO3HAYHBIMHU YUCIaMU
BCEX M3YYEHHBIX BHUJOB, CTPOUTH Tpaduueckue MOAENH U TaOIHIlbI, IJIAHUPOBATh U
pPeaNN30BBIBATH PEIICHUS, TOSICHATh X0 PEIICHUs, UCKAaTh Pa3HbIE CIIOCOOBI PEIICHNUS,




COOTHOCHUTh TIOJIYYEHHBIH pe3yJbTaT C YCIOBHEM 3aJlaud M OIICHUBAaTh €ro
mpaBaonoaooue;

e  pemaTh 3aJayd BCEX H3YUYEHHBIX THIOB C OYKBEHHBIMU JaHHBIMU U
HA00OPOT, COCTABJIATH TEKCTOBBIC 33/1a4H K 3aJJaHHBIM OYKBEHHBIM BBIPAKEHUSIM;

. BUJICTh AHAJIOTHIO PEIIeHUs] TEKCTOBBIX 3aJad C BHEIIHE Pa3IuYHBIMU
(halynamu, HO €AMHBIM MAaTEMATHYECKUM CIIOCOOOM PEIICHUS;

. CaMOCTOSITEIIbHO COCTaBJISITh COOCTBEHHBIE 33J1a4l W3YYaeMBIX THIIOB IO
3a/IaHHON MaTEMAaTHUYE€CKOM MOJIEIN — YHUCIOBOMY U OYKBEHHOMY BBIPaKEHUIO, CXEME,
TaOJINIIE;

. IpU PEIIEHWW 3aad BBIMONHATH BCE apu(METHUECKHE JEUCTBHUS C
M3YYCHHBIMHU BEITMYUHAMH.

Yyawuiicsa nonyuum 603moxcnocms HAYYUmMvCsi:

. CAMOCMOSIMENIbHO CMPOUMb U UCNOJIb308AMb  ANCOPUMMbBL  U3YUAECMBIX
cy4aes peuleHuss meKkCmoswvlx 3a0ay;

. Kiaccughuyuposams npocmole 3a0auu U3y4eHHbIX MUno8 no muny Mooeu,;

. NpUMeHAmMb 00wl Ccnocob auanu3a U peuweHus COCMAsHOU 3a0adu
(aHanumuyeckutl, CUHMeMuUYeCcKUll, AHAIUMUKO-CUHMEeMUYeCKUlL).

. AHATUBUPOBAb, MOOCIUPOBAMb U peuams meKcmosvle 3a0auu 6 I—6
Oeticmsuil Ha éce apupmemuueckue oeticmsus 6 npeodenax 1 000 000,

e peuiamv HeCMAaHOapmHuvle 3a0adu No U3YYAEMbIM MEMAM.

I'eomerpnueckue GUrypol 1 BeTHIHHBI

Yuammics HayYuTCs:

e  BBINOJHATH HA KJIETYATOM Oymare rnepeHoc Guryp Ha JaHHOE YUCIIO KIIETOK
B JTaHHOM HANpaBJIEHUU;

e  ONPENENSTh CHMMETPHUIO TOUEK U (DUTYP OTHOCUTEIBLHO MPSIMOM, ONUPAsCh
Ha CYyIIECTBEHHBIC MPU3HAKU CUMMETPHH;

e  CTPOWUTh Ha KJETYATOM Oymare CHUMMETPUYHBbIE (PUTYPHI OTHOCUTEIIHHO
MIPSAMOM;

e  ONpENeNATh U Ha3bIBATh (UTYPHI, UMEIOIIUE OCh CUMMETPUH;

e  pacmo3HaBaTh M Ha3bIBaTh MPSMOYTOJBHBIA Mapajyienenumnen, Ky0, ux
BEPIINHBI, peOpa U TpaHu;

e  HaxoAWTh MO (opmylaM 00BEM NPSIMOYTOIBHOTO Tapaljieyienunena u
o0BeM Ky0a;

e  HAXOAWTh IUIOMAAXM  (UTYp, COCTABICHHBIX U3  KBAaJpaTOB U
MPSIMOYTOJIbHUKOB;

e  YMUTaTh UM 3aMKCHIBATh U3yYCHHBIE T€OMETPUUYECKUE BEIUYHNHBI, BBITTOIHATh
MepeBOJl U3 OAHUX €IUHUI] JJIMHBI B JAPYyrue, CpaBHUBATh UX 3HAYEHUS, CKJIAJIbIBATh,
BBIYNTATh, YMHOXATh U JICJTUTh Ha HATYpajIbHOE YHUCIIO.

Yuawuiica noryuum 803MOACHOCHb HAYYUMBCSL:

e Ccmpoums pazeepmku U HnpeomemuHvie Mooeau Kyoa u NpsaMoy2oJbHO20
napannenenuneoa,

e HAXoOumv NIOWAOU NOBEPXHOCMEl NPAMOY20IbHO20 napalienenuneod u

Kyoa;
. camocmosimesilbHoO 6b1600umb u3yuaesze ceoﬁcmea eeomempuuecmzx
Queyp;



o UCNOIb308AMb UBMEPEHUs Ol CAMOCMOAMENbHO20 OMKPbIMUSA CBOUCME
2eomempudeckux guzyp.

BeinuuHBI 1 32aBHCUMOCTH MEK1Y HUMH

Yyamuiics Hay4YuTCs:

e  paclo3HaBaTh, CpaBHHUBaTh M  YHOPSAOYMBATH BEIUYHHY  BpEMS;
WCII0JIb30BaTh €IMHUIIBI U3MEpeHusl BpemeHnu: — 1 roa, 1 mecsu, 1 venens, 1 cytku, 1
yac, 1 muHyTa, 1 cekyHaa A pelieHus 3aaad, NpeoOpa3oBbIBaTh UX, CPABHUBATH U
BBITIOJIHATH apu(MeTUUECKHE IEUCTBUS C HUMH;

e  ONpeAeNiaTb BpeMsl IO YacaMm, Ha3blBaTh MECALbl W JHU HEJENH,
M0JIb30BAThCS KalleHAapEM;

e  TOJB30BATHCS B PAIY U3YUEHHBIX €IUHUI] HOBBIMU €IUHUIIAMU Macchl — 1
r, 1 xr, 1 m, 1 T; mpeoOpazoBbIBaTh WX, CPABHUBATH U BBIMOIHITH apUPMETHUECKUE
JIENUCTBUS C HUMU;

e  HaOMIOIATh 3aBUCHMOCTH MEXKIY BEIMYMHAMH C IIOMOIIBIO TaOJHIl |
MOJICIICH JABVDIKEHUS Ha KOOPAMHATHOM Jydye, (UKCHpPOBATH 3aBUCUMOCTH B PEYH U C
nomMonisio hopmyin (bopmyna nytu S =V X t u ee aHanoru: gpopmyna croumoctu C = a
X x, ¢opmymna pabotet A = W X t u np.; GopMmynsl mepumeTpa U IUIOIIAAH
npssMmoyrojbHuka: P = (a+ b) x 2 u S = a - b; mepumerpa u riomaau kBaapara: P =4 -
au S =a- a; odbemMa NPAMOYroJLHOTO Mapajuienenumneaa: V=a x b x ¢; oobema kyoa:
V=axaxawunap.);

e  CTpOUTH 0000IICHHYIO (hOpMYJTy MpoU3BeIcHUS & = b X C, OIMUCHIBAIOIIYIO
PaBHOMEpPHBIE MPOIIECCHI;

e  CTPOUTH MOJICTU ABUKEHUSI OOBEKTOB HAa YMCJIOBOM OTpe3Ke, HAOII01aTh

3aBUCUMOCTH MEX]y BEJIMYMHAMU, OMHCHIBAIOIIUMHU JBW)KCHHE, CTPOUTH
(hOpPMYJIIBI TUX 3aBHCHUMOCTCH;

e  COCTaBIIAITh W CPABHUBATH HECJOKHBIC BBIPAKEHUS C TIEPEMCHHOM,
HaXOJIUTh B MPOCTEHUININX CITyJasX UX 3HAYCHUS MPH 3aJaHHBIX 3HAUYCHUIX TTEPEMEHHOM;

e  TPUMEHITh 3aBUCHUMOCTH MEXAY KOMIIOHEHTAaMH U pe3yJbTaTaMu
apu(pMETUYECKUX NEUCTBUI IJIs1 CPAaBHEHUS BBIPAKECHHUI;

Yuawuiics nonyuyum 603M0HCHOCIb HAYYUMbCAL:

e co30asamb U NpPeoCmasisimb C8OU NPOEeKMm NO UCMOPUU pPA36UMUsL
npeocmaenieHuti 006 usmepeHuu 8pemeHu, 06 ucmopuu KaieHoaps, 06 0coOeHHOCMSX
IONIUAHCKO20 U 2PUSOPUAHCKO20 Kallenoapet u op.;

o HabMOOamv 3a8UCUMOCU MEHCOY NEPEMEHHBIMU GEIUUUHAMU C NOMOUBIO
Mmaoauy, YUCI08020 IyYd, BbIPAACAM UX 8 HECTIONCHBIX CLYUASX C NOMOUBIO POPMYI;

o CAMOCMOSIMENbHO CMPOUMb WIKATY C 300AHHOU YeHOU  OejleHus,
KOODOUHAMHbBIU Y4,  CMpoums  (QOpMyny  pacCmosHusi — Medxcoy  MmOouYKaMu
KOOPOUHAMHO20 71Y4d, (hOpMYNY 3a8UCUMOCTIU KOOPOUHAMbBL OBUNCYWYELCS MOYKU OM
8pemMeHU O8UNCEHUSL U OD.;

e onpeodensmv no gopmynam éuoa x = a + bt, x = a — bt, svipasrcarowux
3A8UCUMOCTL KOOPOUHAMbL X OBUNCYUETICS MOUKU 0N 8DEMEHU OBUNCEHUSL 1.

Asredpanyeckue npeacTaBJIeHUs

Yyanmumiicss HayIuTCH:




e  3amMChIBaTh B OYKBEHHOM BHJI€ CBOMCTBAa apu()METHUYECCKUX JCHCTBHUH Ha
MHOKECTBE MHOT'O3HAYHBIX YHCEIL,

e  pelaTh IPOCThIC ypaBHeHUsA Bugaa + x=b,a—x=b,Xx—a=b,axx=

b,a:x=Db,Xx:a=DbckxoMmmeHTHpOBaHHEM 10 KOMIIOHEHTAM JICHCTBUI;

e  pellaTh COCTaBHBIC YPABHEHUS, CBOASAIIMECS K IIEIMOYKE IPOCTHIX (2 Iara),
1 KOMMEHTHPOBATh X0 PEIICHHMS 10 KOMIIOHEHTaM JICHCTBUN;

e  TpUMEHATH (hopMyny AeneHHs ¢ octatkom & = b x ¢ + r, r <b gusa
IPOBEPKM  MPAaBWIBHOCTH  BBIMOJIHEHHS JAaHHOIO  JCWCTBUSA HAa  MHOXCCTBE
MHOTO3HAYHBIX YUCEIL

Yuawuiics noayuum 603M0ACHOCIb HAYYUMbCSL:

o uUMamMb U 3aNUCHIBAMb BbIPAICEHUs, cooepaicawue 2—3 apugpmemuueckux
oelicmeus, HayuHas ¢ HA36aHUs NOCAEOHe20 0eUCMEUsL,

o CAMOCMOSMENLHO GLIAGIAMb U 3ANUCHIBAMb 8 OYKEEHHOM 6U0e (DOPMYILY
Ooenenus c ocmamkoma =b xc+r,r<b;

e HA OCHOBE 0OWUX CEOUCME APUDMEMUUECKUX OCUCMEULL 8 HECTIONCHBIX CILY-

yasx,
. Onpeoesimb MHONMCECMB0O KOPHell HeCMAaHOapmMHbIX YPAGHEHULL,
o ynpowams OYKGEHHblE BbIPANCEHUS.

MaTteMaTHUYeCKHNH A3BIK M DJIEMEHTHI JIOTUKH

Yyammiics HaydYuTcs:
. IMPUMEHSITh CHUMBOJIMYECKYIO 3alMCh MHOTO3HAYHBIX YUCes, 0003HAYaTh UX
paspsiIbl U KJIacChl, M300pakaTh MPOCTPAHCTBEHHBIC (DUTYPHI;

e  DAaclo3HaBaTh, YATATh U MPHMEHSTh HOBBIE CHMBOJBI MaTeMaTHUECKOTO
s13bIKa; 0003HAUCHNE MHOYKECTBA 1 ero sneMeHToB, 3uaku &, 1, I, I, E, U, N.

«  3aJaBaTh MHOKECTBA CBOMCTBOM H NEPEUHCIEHNEM HX SIEMEHTOB;

«  YCTaHaBIMBATh MPUHAJICKHOCTH MHOXKECTBY €TI0 JJIEMEHTOB, PABEHCTBO U
HEpPaBEHCTBO MHOKECTB, OTIPEIEISTh, ABIISETCS JIM OHO U3 MHOXKECTB TIOJMHOKECTBOM
JIPYrOro MHOKECTBA;

«  HAXOJWTh MyCTOE MHOXKECTBO, 00BETMHEHNE 1 MIEpecedcHIe MHOKECTB;

e  W300paXxaTh C MOMOIIBIO JHArpaMMbl Difiepa—BeHHa OTHOIIEHUS MEXIy
MHO>KECTBAMH U HX 3JI€MEHTAMH, OTIepalliy HaJl MHOKECTBAMHU;

e  pa3IMyaTh  BBICKA3bIBAHUA U TIPEUIOKEHHsA, HE  SBISIONIUECS
BBICKA3BIBAHHSAMU,

e  OmpenenaTh B MNPOCTEHIIMX CIOydasX HCTMHHOCTh M JIOKHOCTb
BBICKA3bIBAHUH; CTPOUTH MPOCTEHIINE BHICKA3bIBAHMSA C IOMOIIBIO JJOTHIECKUX CBI30K
¥ CIIOB « BEPHO/HEBEPHO, UTO ...» , « HE» , « €CIH ..., TO ...» , « KaXKJIBI» , « BCE» , «
Hal{JeTcs» , « BCETIay , « HHOTIA .

Vuawuiicss noayuum 603MONCHOCHb HAYHUMbCSL

e 060CHOBLIBANMb CBOU CYICOCHUS, UCNONL3YA U3yUeHHble 6 3 Kuacce npaguid
u ceoticmea, denams 102u4ecKue 8bl00bL;

e  060CHOBLIBANMb 6 HECNOJCHBIX CIYUAAX GbICKA3LIGAHUS 00e20 6udd u
8bICKA3BIBAHUA O CYUECMBOBAHUL, OCHOBLIBUSACH HA 30PABOM CMbICIE,

e  uccrie0osamv — nepemecmumenvHoe U CoOuemamenvHoe — CE0LCmed
06veOUHeHUs U NepeceyeHus  MHOJICeCmS,  3anUchléamv — UxX ¢ NOMOWbIO




mMamemamuyeckux CUMBON08 U YCMAHABIUBAMb AHANO2UIO IMUX CBOUCME C
nepemecmumesnbHuIM U CO4emamebHblM CGOUCMBAMU CIONCEHUS. U YMHONCEHUSL,
o pewiams Jo2uiecKue 3a0ayu ¢ UCNOIb308aHUueM ouazpamm Jinepa—Benna;
e cmpoumb (NOO0 PYKOBOOCMBOM B3DOCI020 U CAMOCMOSAMENbHO) U
oceausams npuemvl peuleHuss 3a0ad J102U4ecKo20 Xapakmepa 6 COOMEEmCMmEUU C
npozpammou 3 Kuacca.

Pabora ¢ nHpopmManue 1 aHAIU3 JAHHBIX

Yyamuiics Hay4YuTCs:

e  HCHOJB30BATh TAOJMIIBI JJIA aHAIW3a, MPEJCTABICHUS U CHUCTeMaTU3alluu
JTAHHBIX; UHTEPIPETUPOBATH JaHHBIC TAOJIMII,

e  KJaccUUIIUPOBATH IEMEHTHI MHOKECTBA IO CBOMCTBY;

e  HaXOAWTh WHPOPMANMIO TIO 3aJaHHOW TEME B pa3HBIX HMCTOYHUKAX
(yueOHUMKE, CIPaBOYHUKE, YHITUKIIONEINN, KOHTPOIUPYEMOM MpoCcTpaHcTBe MHTEpHETA
u 1p.);

e  BBINMOJHATH MPOCKTHBIC PabOTHI Mo TeMam: «M3 WCTOpuu HaATypaabHBIX
qHCeNy,

«U/3 uctopuu KaneHaaps»; MIaHUPOBATh MOUCK MH(OpPMAIIUU B CIIPABOYHUKAX,
SHIUKIONEANSIX, KOHTPOJIMPYEMOM TpocTpaHcTBe HMHTepHera; odopmisith U
MIPEACTABISITH PE3YIbTAThl BHIMOJIHEHUS TPOESKTHBIX padoT;

e  BBINOJHATH TBOpYECKHME padoThl Mo Teme: «Kpacora u cummerpus B
KUZHI;

e  paboTaTh B MaTepUaIbHON 1 MHGOPMAIIMOHHOHN Cpe/ie HauaabHOTO 00IIEero
oOpa3oBaHust (B TOM YHUCJIE€ C YUeOHBIMU MOJCIISIMH) B COOTBETCTBUU C COJEPKAHHEM
yueOHoro npeamera «MaTemartuka»,3 Kiacc.

Yuawuiics nonyuyum 603M0HCHOCIb HAYYUMbCAL:

o BLINOIHAMb NOO PYKOBOOCMEOM B63DOCN020 BHEKIACCHbIE NPOEKMHbIEe
pabomul, cobupamev uHGopmayuro 8 aumepamype, CAPABOYHUKAX, IHYUKIONEOUsX,
KOHmpoaupyemvlx HUnmepHem-ucmoyHuxkax, npeodcmasisims UHQOPMayuro ¢ UCnoIv3ys
umerowuecs: mexHuyeckue cpeocmed,

e NOM3YACL UHQOpMayueu, HAUOEHHOU 6 pA3IUYHBIX  UCMOYHUKAX,
COCMAasAmMs C80U 3a0a4u no npozpamme 3 Kuacca, cmams coasmopamu «3adauHuxa 3
Kaaccay, 8 KOMopbwlil 6KII0YAOMCA yyuiue 3a0ayu, NpUOYMaHHvle Y4aujumMucs.

4 gaace

Yucaa u apudpmernyeckue 1eiicTBUA C HUMHU

Yyamuiics HayYuTcs:

e  BBINOJHATH OLEHKY M TMPUKUAKY CYMMBI, Pa3HOCTH, MPOU3BEACHUS,
YaCTHOIO;

e  BBINOJHATH ACJICHUE MHOTO3HAYHOI'O YMCJIA HAa JIBY3HAYHOE M TPEX3HAYHOE
YU CJIO;

e  TIPOBEPSATH MPABWIBHOCTH BHIYMCIICHUH C TTIOMOIIBIO aJITOPUTMa, OOPATHOTO

JIEVCTBHS, OLICHKH, TPUKUJIKU PE3YJIbTaTa, BBIYUCICHUS HA KAIBKYJISATOPE;




e BBINIOJHATH YCTHBIE BEIYUCIICHUS C MHOTO3HAYHBIMM YHUCIIAMH, CBOJISIIIECS
K IEMCTBUSIM C unciamMu B ripeaenax 100;

e  BBIYMCJIATH  3HAUCHUS  YHCIOBBIX  BBIPAKEHHMH C  W3YYCHHBIMHU
HaTypaJIbHBIMH yuciaaMu B npeaenax 1 000 000 000, coxepxkamux 4—6 aecTBuii (co
CKOoOKaMu 1 0e3 CKOOOK) Ha OCHOBE 3HAHUS IIPaBUJI MTOPSAKA BBIIOJHEHUS ICHCTBUIA;

e  Ha3bIBaTh JOJHM, HAIVIIHO H300pa)kaTb C IIOMOIIBIO T'C€OMETPUYCCKUX
¢buryp ¥ Ha YUCIOBOM JIyde, CPAaBHHBATh JOJHU, HAXOAUThH OO0 YWCIIA U YUCIO TI0
70JI€;

e  YMTaTh U 3aNUCHIBaTh APOOU, HATIAIHO H300pakaTb MX C MOMOIIBIO
T€OMETPUYECKUX (UTYp W HA YHCIOBOM JIy4e, CPAaBHHBATh JAPOOW C OIMHAKOBBIMHU
3HAMEHATEJISIMHU U IPOOU ¢ OTMHAKOBBIMH YHCITUTEISIMU;

e  HAXOAWTH YACTh YUCIIA, YUCIIO IO €TO YaCTH U YaCTh, KOTOPYIO OJTHO YHCIIO

COCTaBIISIET OT APYIOro;

e  CKJAJbIBATh U BHIYUTATH IPOOU C OJIMHAKOBBIMHU 3HAMEHATEIISIMU;

e  UWTaTh U 3AMKCHIBATH CMEIIAHHBIC YHCIIA, HAMVISIIHO W300pakaTh HX C
MOMOIIbI0 TEOMETPUUECKUX (PUTYp U HA YHMCIOBOM JIy4e€, BBIJACIATH LIEIYI0 YacTh W3
HETPaBUJILHON JpoOH, MPE/ICTABISATh CMEIIAaHHOE YUCIIO B BUJE HEMPABWILHON IpoOH,
CKJIJIbIBaTh ¥ BBIUUTATh CMEIIIaHHbIE YHCIIA (C OJIMHAKOBBIMHU 3HAMEHATEISIMUA JIPOOHOM
4acTH);

e  PacHmpoCTpaHsITh HU3YUYCHHbIC CBOMCTBA apu(PMETHUYECKUX JEUCTBUN Ha
MHOKECTBO JIpoOeii.

Yuawuiica nonyuum 803mM04CcHOCHb HAYYUMbCSL

e CAMOCMOSIMENbHO CMPOUmMb U UCNOIb308AMb  AJIOPUMMbL  U3)YEHHBIX
cy4uaes YCMHbIX U NUCLMEHHBIX OeUCMBUU C MHO2COZHAYHLIMU YUCIAMU, OPOOAMU U
CMEUAHHBIMU YUCTAMU,

e BBINOJHAMb OeJleHUe KPY2blX YUcel (C OCIMAmKom);

e HAXO0UMb NPOYEHM HUCIA U YUCTIO NO €20 NPOYEeHmM) HA OCHOBE O0OWUX
npasul peuleHus 3a0ay Ha Yacmu,

e co30asamb U NPeOCMAsIAMb CBOU HNPOEKM NO UCMOPUU PA36UMUsL
npeocmaeieHuti 0 Opoosx u Oeticmsautl ¢ HUMU,

e peuwamv npumMepvbl HA NOPSOOK Oelcmeull ¢ OPOOHbIMU YUCTOBLIMU
8bLIPANCECHUAMU,

e cOoCmasnamv U peulamv CcOOCMBEHHble NpUMepbl HA U3YYEHHble Cyuau
oelicmeuil ¢ YUciamu.

Pabora ¢ TeKCTOBBIMHU 321a9aMH

Yuammiica Hay4YuTCs:

e  CaMOCTOSITENIbHO aHAJIM3UPOBATH 3a/1a4l, CTPOUTH MOJIEIH, INIAHUPOBATh U
peali30BbIBAaTh PELICHMUS], TOSICHATh X0/ PEIIeHHUs, IPOBOAUTH MOUCK Pa3HBIX CIIOCOOOB
pEelIeHs,, COOTHOCHUTH IOJYYEHHBI pe3yJbTaT C YCJIOBHEM 3aJauM, OLEHUBATh €ro
npasaonogo0ue, peuarh 3a1a4i ¢ BOIPOCaMU;

e  pelaTh COCTABHBIE 3a/1a4d B 2—5 NEUCTBUIl C HATYPAJIbHBIMUA YUCIIAMH HA
CMBICIT apu(PMETHUECKUX JIEUCTBUI, pa3HOCTHOE U KPaTHOE CPABHEHHE, pAaBHOMEPHBIE
nporeccs (Buaa a = be);

* pemaTh  3aJa4yd  HA  MpUBEIEHHE K  enuHule  (YEeTBepToe

MPOTNOPLIUOHAIIBHOER);




e  pemaTh IPOCThIE M COCTAaBHBbIC 33Jaud B 2—5 JEHCTBUN Ha CJIOXKEHHUE,
BBIYMTAHKUE U PA3HOCTHOE CPABHEHHE JIPOOEH U CMEIIaHHBIX YHCEIT;

e  pemaTh 33Ja4M Ha HAXOXKJICHUE JIOJIM YUCJIa U YUCIIA 110 €ro J0JIE;

e  pelaTh TPU THUIIA 33724 Ha JPOOHU: HAXOXKJIEHUE YaCcTU OT YMCIa, YUCIa 10
€ro 4acTH U JIpoOH, KOTOPYIO OJTHO YHCIIO COCTABIISIET OT IPYTOro;

e pemaTh 3aJlayd Ha OJIHOBPEMEHHOE pPABHOMEpPHOE JBMKEHHUE JABYX
00BEKTOB (HaBCTpedy IPYT APYTY, B MPOTHBOMOJIOKHBIX HAIPABICHUSAX, BIOTOHKY, C
OTCTaBaHUEM): OTIPEACIICHUE CKOPOCTH CONMKCHHS W CKOPOCTH YAAICHHUSI, PACCTOSTHUS
MEXIy IBIKYIIUMUCS OOBEKTaMH B 3aJaHHBI MOMEHT BPEMEHHU, BPEMEHH JI0 BCTPEYH;

e  pemaTh 3aJaYd BCEX H3YYCHHBIX THUIIOB C OYKBCHHBIMH JaHHBIMH U
Ha000POT, COCTABJIATH TEKCTOBBIC 3a7]a4H K 3aJaHHBIM OYKBEHHBIM BBIPAXKCHUSIM;

e  CAMOCTOSITEJILHO COCTaBIISATH COOCTBEHHBIC 3aJa4ll M3y4aeMbIX THIIOB TIO
3aJIaHHON MaTEeMaTUYECKONW MOJENM — YHCIOBOMY U OYKBEHHOMY BBIPKCHHIO, CXEME,
Ta0JIHnIE;

e TIpPU pEHICHUH 33a7a4 BBIIOJHATH BCE apuPMETUUYECKUE JEHCTBUS C
W3YYECHHBIMU BEIUUUMHAMH.

Yyawuiicsa noryuum 603M0%CHOCHb HAYYUMBCA:

o CaAMOCMOSIMENbHO CMpOUms U UCHOIb308AMb ANOPUMMbBL  U3VUAEMbBIX
cIyuaes peuieHus meKCcmogulx 3a0au,

o AHANU3UPOBAMDB, MOOEIUPOBAMb U peuilams meKkcmosvie 3adayu 6 6—8
Oelicmauil Ha 8ce U3yueHHble 0eucCmeusl ¢ YUCIAMU,

o  pewiamdv 3a0ayu HA HAXOHCOEHUe NPOYEeHma Om YUCid U YUCIad NO e20
NPOYEeHmy KaK 4acmHo20 CIyuas 3a0a4 Ha 4acmu;

o pewiamdv 3a0ayu HA GbIYUCTEHUE NIOWAOU NPAMOY20IbHO20 MPEY20NbHUKA
u naowaoeu uzyp, cocmasieHHbIX U3 NPAMOY20IbHUKO8, K8AOPAMO8 U NPAMOY20IbHbIX
Mpey201bHUKO8,

o pewams HeCMAaHOapmHble 3a0ayu No U3y4aemMbiM MmemMam, UCHONb308amb

0J151 peuleHust MmeKCmosblx 3a0ay 2paguKu OBUNHCEHUSL.

I'eomeTpuyeckue (pUrypol ¥ BeJUYUHBI

Yuamuiicss Hay4YuTcs:

e  pacmo3HaBaTh MPSMOYTOJLHBINA TPEYTOJBHUK, €T0 YIJIbI, CTOPOHBI (KaTeThI
Y TUTIOTEHY3Y), HAXOJUTh €T0 IUIOIIA b, ONTUPAsCh Ha CBS3b C MPSIMOYTOJIbHUKOM;

. HAXOIUTh TIOIIA N dburyp, COCTABJICHHBIX W3  KBaJpaToB,
MPAMOYTOJILHUKOB U IPSIMOYT'OJIbHBIX TPEYT OJIbHUKOB;

e  HENOCPEACTBEHHO CPABHUBATH YIJIbI METOAOM HAJIOKECHHUS;

e  H3MEPSTh BEJIMYUHY YTJIOB PA3JIMYHBIMU MEPKaAMU;

. U3MEPATH BEJIUYMHY YIJIOB C MOMOIIBIO TPAHCIIOPTHUPA U BBIPAXKATh €€ B
rpagycax;

. HaXOJUTh CYMMY U Pa3HOCTb YIJIOB;

. CTPOUTH YroJ1 3aJITaHHOM BEJIMYMHBI C TOMOIIBIO TPAHCHIOPTHUPA;

e  pacmo3HaBaThb pA3BEPHYTHIM Yroj, CMEKHBIE W BEPTUKAJIBHBIC YIJIbI,
LEHTPaJIbHBIA YTOJ U yTOJI, BIIUCAHHBIA B OKPY>KHOCTb, UCCIIEIOBATh UX MPOCTEUIINE
CBOMCTBA C IOMOLIBIO U3MEPEHUM.

Yuawutica noayuum 603MOHCHOCIb HAYYUMBCAL:




o CAMOCMOSMENbHO YCMAHABIUBAMb CNOCOObI  CPABHEHUS. Y2l08,  UX
usMepenuss U NOCMpPOEHUs. C NOMOWbIO MPAHCHOPMUPA;

e  NPU UCCIEO0BAHUU CBOUCME 2eOMEMPUYECKUX QuUeyp ¢ NOMOWbIO
NPAKMUYECKUX UBMEPEHUL U NpeOMemHbIX Mooenell Gopmyruposams cobCmeenHbvle
2unomesvl (C8OUCMBO CMENCHLIX U GEPMUKANbHLIX Y2l08, CBOUCMBO CYMMbL V2llos
MPey2oNbHUKA, YemblPeXyeONbHUKA, NAMUY20JbHUKA, CBOUCMBO YEHMPATbHbIX U
BNUCAHHBIX V2108 U OP.);

o Oenamb 661800 O MOM, UMO BbIAGNIEHHbIE CEOUCMBA KOHKPEMHbIX uayp
HeNb3sl pacnpoCcmpaHums Ha 8ce ceomempuyecKkue ueypvl 0aHHO20 MUnda, max Kax
HEeBO3MONCHO USMEPUMb KANCOVIO U3 HUX.

BeunHbBI ¥ 3aBHCUMOCTH MEK1Yy HUMH

Yuyanuiicss HayduTcs:

. UCII0JIb30BaTh COOTHOIICHUSI MEXKAY HW3YYECHHBIMM €IAVHUILIAMU JJIMHBI,
101 IM, 00hEMA, MacChl, BPDEMEHH B BHIYMCIICHUSAX;

. npeoOpa3oBbIBaTh, CPaBHUBATh, CKJIAJbIBATh W BBIYMTATh OJHOPOJIHBIC
BEJIMYMHBI, YMHOXAaTh U JCIUTh BEJINYMHBI HA HATypaJIbHOE YHCJIO;

. M0JIb30BaThCSl HOBBIMU €IMHUIIAMM TIIONIAN B PSIAY U3YUYCHHBIX €IUHMI] —
1 MM2, | CMZ, 1 I[Mz, 1 M 1 a, 1 ra, 1 KMZ; npeoOpa3oBbIBaTh MX, CPAaBHHBATh U
BBITIOJIHATH apuPMeTnyecKue AHCTBUS C HUMU;

e  MPOBOAWTH OLEHKY IUIOIIAIX, MPUONMKEHHOE BBIYUCICHHUE IUIOMIAJEH C
ITOMOIIIBIO MAJICTKU,

e  YyCTaHABIMBATh B3aMMOCBS3b MEXJy CTOPOHAMU H  IUIONMIAJbIO
HPSIMOYTOJIBHOTO TPEYTOJIbHUKA M BBIPAKATh €€ ¢ TOMOIIbI0 hopMyitbl S = (a X b): 2;

e  HaxOJWTh LICHY JICJICHUS IIKaJbl, UCTIOJBb30BATh KAy ISl ONpeaeIcHuUs
3HAYCHUS BEITMYNHEL;

e  pacmo3HaBaTh YMCJIOBOM JIyd, Ha3blBaTh €r0 CYIIECTBEHHBIC IMPU3HAKH,
ONpeAeasiTh MECTO 4YHCJIa Ha YHCJIOBOM Jy4de, CKJIaAblBaTh W BBIYUTATH YHUCIA C
MOMOIIIBIO YHUCJIOBOTO JIy4a;

. Ha3bIBaTh CYIIECTBEHHBIC NPU3HAKKM KOOPJWHATHOIO JIy4ya, OINPEACISTh
KOOpDJIMHATHI ~ MPUHAJJICKAIIUX €My TOYEK C  HEOTPULIATEIbHBIMU  ILEIBIMHU
KOOpAWHATAMH, CTPOUTHh M HCIIOJIB30BaTh JJIs pelieHus 3aj1ad (opMyiay pacCTOSHUS
MEXK]ly €ro TOUYKaMHu;

. CTPOUTH MOJICJIM OJJHOBPEMEHHOTO PAaBHOMEPHOTO JIBMKEHUSI 00BEKTOB HA
KOOPAMHATHOM JIy4e;

. HaOII0JIaTh C TOMOIIBI0 KOOPJAMHATHOTO Jiyda W TaOJuI[ 3aBUCUMOCTHU
MEX]y BEJIWYMHAMM, OIMCHIBAIOIIMMU OJHOBPEMEHHOE PABHOMEPHOE JIBUKEHHUE
00BEKTOB, CTPOUTH (POPMYJIBI CKOPOCTEH COMMKEHUS W yJIalleHUs JJisl BCEX CIydaeB
OJIHOBPEMEHHOI'0 PABHOMEPHOT'O JIBUXKEHUS U (POPMYTy OJTHOBPEMEHHOTO JABMKCHHS S
=V e X t gempy UCTIOTIB30BATH OCTPOEHHBIE (DOPMYJIBI AJIsl PEILICHUS 3a4a4;

e  pacno3HaBaTh KOOpPJAMHATHBIM yroji, Ha3blBaTh €ro CYIIECTBEHHbIC
MPU3HAKH,

ONpEeNeNATh KOOPAUHATEI TOYEK KOOPAMHATHOTO yria WU CTPOUTH TOUYKHU IO MX
KOOpJIMHATaM;

e YMTaTh U B MPOCTEUIIUX CIydassX CTPOUTH KPYTrOBBI€, JIMHEHHBIE U
cToJI0UaThie AUArpaMMbl;




e  YHUTATh U CTPOUTH TpaPUKU ABMKCHHUS, OTIPEACIIATH 10 HUM: BpEMS BbIXO/1a
¥ IpUOBITHS 00BbEKTA; HAIIPABJICHHUE €r0 BMKEHUS; MECTO U BPEMS BCTPEUH C JPYTUMHU
00BEKTaMU; BPEMsl, MECTO U MTPOJOHKUTEIHFHOCTh U KOJIMYECTBO OCTAHOBOK;

e  TPUAYMBIBaTh TIO TpaduKaM JABWKCHHUS pacCcKa3bl O COOBITHSX,
OTpakeHHEM KOTOPBIX MOTJIH OBl OBITH paccMaTpuBacMble TpadUKH JBUKCHHIS,

e  HCIOJIB30BaTh 3aBUCHMOCTH MEXIy KOMIIOHEHTAMH U pe3yibTaTaMu
apuMeTHIECKUX JEHCTBUI JIJIS OIIEHKA CyMMBI, Pa3HOCTH, TPOU3BEICHUS U YaCTHOTO.

Yuawuticsa nonyyum 603M0ACHOCHb HAYYUNBCSL:

o CAMOCMOSIMENbHO CMPOUMb WKALY C 300aAHHOU YeHOU OelleHus,
KOOPOUHAMHbBIL  JIYY,  CHMpPOUmMv  QQOpMYNY  PACCMOSAHUA —~ MeHcOy  MOUKaAMU
KOOPOUHAMHO20 TYUa, OPMYNY 3A8UCUMOCHIU KOOPOUHAMbL OBUNCYWEUC MOYUKU OM
8pemMeHU O8UNCEHUSL U OD.;

o Habmooamv ¢ NOMOWBIO MAOAUY, YUCTO0B020 AYYA 3ABUCUMOCTIU MEHCOY
NEPEeMEHHbIMU  BEeTUYUHAMY, BbIPANCAMb UX 68 HECH0NCHbIX CAYYAAX C NOMOWbIO
Gdopmyn;

e onpedensmo no gopmyram euoa x = a + bt, x = a — bt, svipasccarowux
3A8UCUMOCTb KOOPOUHAMbL X OBUNCYULETICS. MOUKU OM 8PEMEHU OBUNCEHUS L.

o CMPOUmMb U UCNOIL308AMb OISl peuleHus 3a0ay Gopmyavl paccmosnus d
MedHCOy 08YMSL PABHOMEPHO OBUNCYUWUMUC 0O0beKmamu 68 MOMEHm 6pemMeHU t 0
osudicenust nascmpeuy opye opyey (d = so — (Vi + Vo) - t), 6 npomusononosicnoix
nanpasnenusx (d = So+ (v + V) - t), s0oeonxy (d = So— (V1 — V) - t), ¢ omecmasanuem
(d=sp+ (vi—V2) - 1);

e KOOUPOBAMb C NOMOWBIO KOOPOUHAM MOYeK @hueypbl KOOPOUHAMHO20
yena,  camMoCmosImeNbHO — COCMAGIeHHble U3  JOMAMbIX — JIUHUL,  Nnepeodasamv
3aK00UPOBaAHHOE U300padCeHUe «HA PACCMOsAHUE» , PACUUPDPOBbIEAMb KOObL,

e onpedenimv No 2paghuKy 08UNCEHUSL CKOPOCMU 0O0BEKMO8,

o CAMOCMOSIMENbHO COCMABIAMb 2PAPUKU OBUINCEHUS U NPUOYMBIBAMb NO
HUM paccKasbl.

AnredpanyecKkue npeacTaBJIeHUs

Yuamuiicss Hay4YuTcs:

e  YHTaTh WM 3aIIMCHIBATh BBIPAXKCHUS, cojepxaiiue 2—3 apu]MeTHyecKux
JICUCTBUS, HAYMHAs C Ha3BaHUS MOCJIEIHEr0 JSHMCTBUS,

e  3amMChIBaTh B OYKBEHHOM BHJIE IEPEMECTHTEIIBHOE, COYETATCIhbHOE U
pacnpeaeIuTeNIbHOE CBOMCTBA CIIOKEHUS U YMHOXKEHUSI, IPABUJIa BBIYMTAHUS YUCIIA U3
CYMMBI U CYMMBbI U3 YUCJIA, ICJICHUS] CYMMBbI Ha YHCIIO, YaCTHBIE CiIy4yau JieucTBuid ¢ 0 u
1, ncnoJsib30BaTh BCE 3TU CBOMCTBA /JIs1 YIPOILICHUS BBIYUCICHUN;

e  paCHpOCTpaHATh H3YUYEHHBIE CBOMCTBA apUPMETHUYECKUX JIEUCTBUM Ha
MHOKECTBO JIpo0eii;

e  pemaTh MPOCThIC YPaBHEHHUS CO BCEMHU apUPMETHYECKUMHU JACHCTBUSIMU
Bugaa tx =b,a—-x=b,x—a=Db,a -x=5b,a: x =b,X: a=Db B yMCTBEHHOM IlJIaHE
Ha YypOBHE AaBTOMAaTU3UPOBAHHOIO HaBbIKa, yMETb OOOCHOBBIBATH CBOM BBIOOD
JNEUCTBUS, OMUpasch Ha TrpadUUEecKyl0 MOJeNIb, KOMMEHTHPOBATh XOJ pEIICHUs,
Ha3bIBasi KOMIIOHEHTHI JICHCTBUM;

e  pemaTh COCTaBHBIE YpaBHEHHWSI, CBOJAIIMECS K LEMNOYKe NpocThix (3—4
miara), 1 KOMMEHTHPOBATh X0/l PEIICHUS 110 KOMIIOHEHTaM JI€HCTBUM;




e  UWTATh M 3aMKCHIBATH C MOMOIIBIO 3HAKOB™>, <, >, < CTPOTHE, HECTPOTHUE,
JIBOITHBIE HEPABEHCTBA,

e pemaTh  NOPOCTEHIIME  HEpaBEHCTBA  HA  MHOXECTBE  IIEJIbIX
HEOTPULIATEIbHBIX YHCEJ C TOMOIIBIO YHUCIOBOIO Jy4Ya M MBICIECHHO, 3alUChIBATh
MHO>KECTBA UX PEIICHUM, UCTIO0b3Ys TEOPETUKO-MHOKECTBEHHYIO CHUMBOJIUKY.

Yyawuiics nonyuyum 603M0*CHOCHb HAYYUMbCA:

e Ha OCHOBe 00WUX CBOUCME apupMemudeckux Oetcmeull 8 HeClONCHbIX
CLYYasX:

o Ompeoenimvb MHONCECEO KOPHEl HeCMaHOAPMHbBIX YDAGHEH UL,

o ynpowams OYK8EHHblE BbIPAINCEHUSL,

o UCNONBL308aMb OYKEEHHYIO CUMBONUKY OISl 0000WeHUs U cucCmemMamu3ayuu
SHAHUU Y4auuxcs.

MaTteMaTHUYeCKHNH A3BIK M DJIEMEHTHI JIOTUKH

Yyanmuiics HayquTcs:

*  pacmo3HaBaTh, YUTATh M MPUMEHITH HOBBIC CHMBOJIBI MATEMATHIECKOTO
s3bIKa: 0003HAUYECHHE JIOJHU, APOOH, MpoleHTa (3HaK %), 3aluCh CTPOTUX, HECTPOTHUX,
JIBOMHBIX HEPABEHCTB C MOMOIIIBIO 3HAKOB >, <, >, <, 3HAK MPUOJMKEHHOTO PaBEHCTBA
=, 0003HaUE€HHE KOOpAMHAT HAa MPSMOM M Ha IJIOCKOCTH, KPYrOBbIE, CTOJIOYATHIE U
JUHEWHBIC TUarpaMMBbl, TpapuKK TBUKEHUS,

e  ONpEeAeNaTb B MPOCTEHIIMX CIy4asX MCTUHHOCTbH U  JIOKHOCTH
BBICKa3bIBaHUM;

e  CTPOUTH NMPOCTEUINNE BHICKA3BIBAHUS C MOMOIIBIO JIOTUYECKUX CBS30K U
CJIOB « BEPHO /HEBEPHO, UTO ...» , « HE» , « €CIH ..., TO ...» , « KOKIBIIN» , « BCO» , «
HaWJIETCs» , « BCETIA» , « HHOTAAY , « U/UIN» ;

e  00OCHOBBIBATH CBOM CYKJICHHS, HCTIOJB3Ys U3yUYEHHBIE B 4 KJlacce MpaBuiia
Y CBOKMCTBA, JCNIaTh JJOTUYCCKUE BHIBOIBI;

e  TPOBOAWTH IIOA PYKOBOJCTBOM B3POCIIOTO HECIOXHBIC JIOTHYCCKUC
PaCCyXJICHHUS, UCITONB3Ysl JIOTHYECKUE OTEePaIliy U JIOTHICCKUE CBS3KH.

Yuawuiica noayuum 803M04CHOCHb HAYYUMbCSL:

e 000CHOBbIBAMb 8 HECIONCHBIX CIAYHAAX BbICKA3LIBAHUS 00ujeco 6uoa Uu
8bICKA3bIBAHUS O CYUIeCNBOBAHUU, OCHOBBIBASACH HA 30PABOM CMbICIE;

o pewiams JjocuyecKue 3a0ayu C UCNOTb308AHUEeM epaguieckux mooeinel,
mabauy, epaghos, ouazpamm Jiirepa—Bernna;

e cmpoumb (ROO PYKOBOOCMBOM 83POCI020 U CAMOCMOSAMENbHO) U
oceausams npuemvl peuleHuss 3a0ad J102U4ecKo20 Xapakmepa 6 COOMEEemMCMmEUU C
npocpammoil 4 kiacca.

Pabora ¢ undpopmanmeii M aHAIU3 JAHHBIX

Yuamuiicsi HQy4uTCs:

. KCIIOJIb30BAaTh IS aHAJIN3a, MPEJICTABICHUS U CUCTEMATU3ALMU JTAHHBIX
TaONUIlBI, KPYTOBBIC, JIMHEWHBIC M CTOJIOYAThIC AWArpaMMbl, TpapuKd IBUKCHHUS;
CpaBHMBATh C WX TOMOIIBIO 3HAYEHUS BEJIUYMH, UHTEPIPETUPOBATH JIaHHBIC TAOJIUII,
auarpamMM U rpaduKoB;

. paboTaTh C TEKCTOM: BBICIISITH YACTH Y4€OHOT'O TEKCTa — BBOJIHYIO YaCTh,




IJIaBHYIO MBICJIb U Ba)KHbIE 3aMEUaHUsl, IPUMEPbI, WITIOCTPUPYIOIINE TIaBHYIO
MBICJIb U Ba)KHBIE 3aMEYaHUs, IPOBEPATH MOHUMAaHUE TEKCTA;

e  BBINOJHATH MpPOEKTHBIE paboThl 1o Temam: «M3 wuctopum apoGei,
«Couunonornyeckuii onpoc (1Mo 3aJaHHON WM CaMOCTOSATEIbHO BBIOPAHHOH TEME)»,
COCTaBJIATh IUIAH TIOMCKAa HMH(OpPMAaLWU; OTOMpPaTh WCTOYHUKH HHGOpMAIUU
(CTIpaBOYHMKH, SHIUKIONEINH, KOHTPOJIMPYEMOE MPOCTpaHCTBO MHTepHeTa M ap.),
BBIOMpATh CIOCOOBI MPEACTABICHUS HHPOPMAIIHIH;

e  BBHINONHATH TBOpYeckue padoTel mo Teme: «llepemaua umHpOpMaAIUHU C
MOMOIIBIO0 KOOPAUHATY , « ['paduku ABM>KEHUN |

e  paboTaTh B MaTepUaTbHONU ¥ MHGOPMAIIMOHHOHN Cpe/ie Ha4aabHOTO 00IIero
oOpa3oBaHusl (B TOM YHUCJIE C YYCOHBIMU MOJEISIMH) B COOTBETCTBUU C COJEPKaHUEM
yuebHoro npeamera « MatemaTukay , 4 Kiacc .

Yuawuiica nonyuum 603M04CHOCIb HAYYUMbCA:

o KOHCNEeKmupoeams y4eOHblll MeKChl,

o BLINOAHAMbL (MO0 PYKOBOOCMBOM  83DOCIO20 U  CAMOCMOSAMENbHO)
BHEKJIACCHblE NPOeKMmHble pabomsl, CcoOupamv UHGOpMaAyul0 6 CNPaBOYHUKAX,
IHYUKIONEOUsx, KOHmMponupyemvlx  HMHmepHem-ucmouHuxax, npeocmaesisime
ungopmayuro, UCNOIb3YA UMeIWUeCs MeXHUYecKue cpeocmasd,

o NOM3YACL UHpOpmayuel, HAUOEHHOU 8 pPA3IUYHBIX — UCMOYHUKAX,
cocmasnams 3a0auu no npozpamme 4 knacca, cmamv coaemopamu «3adaunuxa 4
KAACCay, 8 KOMOPbLL BKIIOUAIOMCA Tyduiue 3a0aiu, npuoyManHvle Y4aujumMucs,

TemaTnueckoe IJIAHUPOBAHUE

1 kiacc
Ne Pa3pgennl, Tembl KoanuyectBo Ne Ne IKCKYypC
n/n 4acoB KP JIP us
(ITP)
1. Yucna u apudMeTnyeckue 70
JIEUCTBUS C HUMU
2. PabGora ¢ TEKCTOBBIMU 20
3aJa4yaMu
3. ['eomerpuyeckue GUrypsl u 14
BEJINYNHEL.
4, BenmnauHbl 1 3aBUCUMOCTH 10
MEXy HUMH.
S5. AnreOpanveckue 14
IIPECTaBIICHHMS.
6. MaTteMaTH4eCKUN SI3LIK U 2
DJIEMEHTHI JIOTHKHU.
7. Pabota ¢ undopmanueii u 2 HNKP
aHaAJIN3 TaHHBIX.
Hroro: 132




HUmozcosas konmponvras paboma — 1.

IIpoexm «Cmapunnvie eOuHuybl usmepeHus ONUHbl, MACCbl, 00bEMAY.

2 KJ1acc
Ne Pa3znesbl, TeMbl KosuuecTBo Ne Ne | Dkekype
n/n 4yacoB KP JIP usa
(ITP)
1. Yucna u apupmeTHiecKue 60 1, 2,
JIEUCTBUS C HUMH i
2. Pabora ¢ TEKCTOBBIMH 28 ,
3aJadaMu
3. ['eomeTpuyeckue GUrypsl u 20 7
BEJINYNHEL.
4, Benuuuasl 1 3aBUCUMOCTH 6 8
MEXy HUMH.
5. Anrebpanyeckue 10
MIPEICTABIICHHUS.
6. MareMaTH4eCcKUi SI3bIK U 2
DJIEMEHTHI JIOTHKU.
7. PaGota ¢ undopmarueii u 10 HNKP
aHaJIN3 JaHHBIX.
HTroro: 136
Temamuueckux KOHMPOLHLIX pabom - 8.
HUmozcosas konmponvras paboma — 1.
3 KJ1acce
Ne Pa3nennl, TeMbl KoaunuecTtBO Ne Ne IKCKypC
n/n 4yacoB KP JIP us
(ITP)
1. Uucna u apudMeTHIECCKHE 35 1, 2,
JIEUCTBUS C HUMH 3
2. Pabora ¢ TEKCTOBBIMU 40 4.5
3aJa4yaMu
3. ['eomeTpudeckue GUrypsl u 11 6
BEJINYNHEL.
4, BenmnuuHbl 1 3aBUCUMOCTH 14 7
MEXy HUMH.




5. Anrebpandeckue 10
peACTaBICHUS.
6. MaremMaTH4eCcKUH SI3BIK U 14 8
DJIEMEHTEI JIOTHUKH.
7. Pabora ¢ nundopmarueii u 12 HNKP
aHAJIN3 JaHHBIX.
HUroro: 136
Temamuueckux KOHMPOLHLIX pabom - 8.
HUmozcosas konmponvras paboma — 1.
IIpoexm «Kak ntoou nayuunuco cuumamoy-1.
4 kiaacc
Ne Pa3zneibl, TeMbl KosuuecTBo Ne Ne | Dkekype
n/n 4acoB KP JIP us
(ITP)
1. Yucna n apupMeTHIecKue 35 1,2, 3
JIEUCTBUS C HUMH
2. PaboTa ¢ TEKCTOBBIMHU 42 4.5
3aJadaMu
3. ["'eomerpuueckue purypsl u 15 6
BEJINYNHEL.
4, BeanunHbl 1 3aBUCUMOCTH 20 7,8
MEXy HUMH.
5. Anrebpanyeckue 6
MIPEICTABIICHHUS.
6. MareMaTH4eCcKUi SI3bIK U 2
AJIEMEHTHI JIOTHKH.
7. Pabota ¢ undopmanueii u 16 HNKP
aHAJIN3 JTAHHBIX.
Hroro: 136

Temamuueckux KOHMPOLHLIX pabom - 8.

HUmoecosas konmponvras paboma — 1.

IIpoexm « 13 ucmopuu opobeti» -1




