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1. INTAHUPYEMBIE PE3YJbTATbBI U3YUEHUSA YYEBHOI'O ITPEJIMETA, KYPCA
K auunocmuvim pezynomamam v3ydyeHus MaTeMaTHKHY HAa YpPOBHE OCHOBHOIO 00111ero 00pa30BaHMsI OTHOCSITCS:

VY BeIMycKHUKA OyyT chopMHpOBaHBI

BBINYCKHUK MOTYyYUT BO3MOXKHOCTD IS
¢dbopmupoBaHus

® OTBETCTBEHHOEC OTHOIICHHE K YYEHHIO, TOTOBHOCTb M CIIOCOOHOCTH OOyYaromIMXCs K
CaMOpPa3BUTHUIO  CaMOOOPa30BaHUIO HA OCHOBE MOTHBALIMH K O0OYYECHHUIO M IO3HAHHMIO,

® OCO3HaHHBIM BBIOOp JajbHEHIIEH WHIUBUAYAIbHONM TpaeKTOpUM oOpa3oBaHusi Ha Oase
OPHEHTUPOBKA B MHUpe Tmpodeccuii W TPOPEeCcCHOHANBHBIX MPEANOYTCHUH, C YYeTOM
YCTOHYMBBIX ITO3HABATEIbHBIX HHTEPECOB, a TAKXKE OCHOBBI YBAXHTEJIHBHOTO OTHOUICHUS K
TPYAY, OIBIT YYacTUA B COLIMAIILHO 3HAYNMOM TPYIE;

® [EJIOCTHOE MHPOBO33PEHHE, COOTBETCTBYIOILEE COBPEMEHHOMY YPOBHIO DPa3BUTHs HAyKH H
OOILECTBEHHON MPAKTUKH, YYHUTHIBAIOIIEE COIMAIBHOE, KYJIBbTYpHOE, S3BIKOBOE, TyXOBHOE
MHOroo0pa3ue COBPEMEHHOTO MHUPA;

. 8bIPAICEHHOU YCMOUYUBON yuebHo-
NO3HABAMENLHOU MOMuUGayUU U uHmepeca K
VueHuro;

* 20mosHOCMU K camoobpazoeanuio u
CaMOBOCHUMAHUIO;

* KOMnemeHyuu K  OOHOGNEHUIO  3HAHUU 6
PA3UYHBIX 8UOAX 0ESAMeENbHOCU,

* A0eKBAMHOU NO3UMUBHOU CAMOOYeHKU u A-
KOHYenyuu.

Memanpeomemmnoie pe3yibmanol:

YHuBepcaiabHbIe BrinmyckHMK HayduTcs
yuyeOHbIe el CTBUS

BI)IHYCKHI/IK IMOJIYYHUT BO3MOKHOCTb HAYUUTCA

PeryasituBHble * [IeJICTIONIAaTaHNI0, BKJIFOYas TIOCTAHOBKY HOBBIX IIejiel, mpeoOpa3oBaHUe
YHHBepCaJbHbIe MPaKTUYECKOM 3a/1a4i B TO3HABATEIIbHYIO;

yueOHbIe 1eficTBUSl | * IUIAHUPOBAHMIO IIyTE€H TOCTHKEHUS LIEIIH;

* YCTaHAaBIIUBATh 1I€JIEBBIE IPUOPUTETHI;

* CaMOCTOSITEIILHO KOHTPOJIUPOBATH CBOE BPEMS U YIIPABJIAThH UM;

*OCHOBAM CaMOKOHTPOJISl, CAMOOLICHKH, MPUHATUS PEUICHUN U OCYILIECTBICHUS
OCO3HAHHOTO BBIOOpA B yU4eOHOM ¥ MO3HABATEIHLHON IEATEIILHOCTH.

* CaMOCMOSIMENbHO CMABUMb HOBble YyeOHble
yenu u 3a0a4u;

* OCHOBaAM  camopezyisiyuu 8  Y4eOHOU U
NO3HABAMENLHOU — OessmelbHoCmUu 8 hopme
OCO3HAHHO20 YNPABIEHUSI CEOUM NOBEOCHUEM U
0esimelbHOCmbIo, HanpaeienHoll Ha
docmudiceHue nOCMasileHHbIX yeell,

* npunazamv Gojegvle YCUIUs U Npeodoesams
mpyoHocmu U Npensmcmeust  Ha  Nymu
docmudiceHus yenell.

KOMMyHI/IKaTl/IBHLIe ® YUUTBIBATE PAa3HBIC MHCHHUSA W CTPEMHUTHBCIA K KOOPAWHAOWMN Pa3JINYHBIX

® yuumbuvleambv pas3Hbvle uHmepecovl u




YHHBeEpPCAJIbHbIE
yueOHbIe J1elicTBUSA

MO3UIUI B COTPYAHUYECTBE;

* popmynupoBaTh COOCTBEHHOE MHEHHE M TO3HIIMI0, APTYMEHTUPOBATh U
KOOPJAMHHUPOBaTh €€ C TMO3ULIUSAMH TAapTHEPOB B COTPYIHUYECTBE MpU
BBIPA0OTKE OOIIEro pemieHus] B COBMECTHOU JIEATEIIBHOCTH;

* OCYIIECTBIISITH B3aUMHBIA KOHTPOJIb M OKa3blBaTh B
HEO0OXOAUMYIO B3aUMOIIOMOIIIb;

* aICKBaTHO HCIOJb30BaTh pPEUYEBbIE CPEACTBA JJIs PEIICHUS Pa3IHNYHbIX
KOMMYHHUKATHBHBIX 33/1a4;

*BJIaJICTh YCTHOW U MUCbMEHHOU PEUblo;

* paboTaTh B TpyIle — yCTaHABIMBaTh paboume OTHOIIEHUs, 3(H(HEKTHBHO
COTPYIHUYATH U CrocoOCTBOBATH MPOIYKTUBHOU KOOTIepaIuuy;
*HHTCTPUPOBATHCSI B TPYIIy CBEPCTHHKOB H CTPOUTH TPOIYKTHBHOE
B3aMMOJICIICTBHE CO CBEPCTHUKAMU U B3POCIBIMU;

* oToOpakaTh B peun (OmucaHWe, OOBSICHEHHE) COJACPKAHHE COBEPIIACMBIX
NEeHCTBUI Kak B (popMe TPOMKOW COIMAIIM3UPOBAHHON peuu, Tak U B (dopme
BHYTPEHHEH peuu;

B o6nactu UKT koMeTeHTHOCTH:

COTPYAHUUYECTBEC

¢ CO3J1aBaTb pa3JIUYHBIC TCOMCTPUUCCKHC OOBEKTHEl C MCIIOJb30BaHHEM
BO3MOYKHOCTEH CIICIUAJIBHBIX KOMIIBIOTCPHBIX HHCTPYMCHTOB;
¢ CO31aBaThb AuarpaMMbl Ppa3JINIHbIX BHUI0B (aﬂrOpI/ITMI/I‘ICCKI/Ie,

KOHIENTYyalbHblE, KJIacCU(UKALMOHHBIE, OpraHU3allMOHHbIE, POJCTBA U JIp.) B
COOTBETCTBHUH C PEIIACMbIMH 33]JauaMH;

* HCIIOJIB30BaTh BO3MOXHOCTU 3JIEKTPOHHOM MOYTHI Al MH(GOPMAlMOHHOIO
oOMeHa;

* CTPOUTHh MATEMAaTHYECKUE MOJICIIH.

000CHO8bIBANMb COOCMBEHHYIO NOZUYUIO,

* Opamv Ha cebs UHUYUAMUBY 8 Op2aAHU3AYUU
COBMECMHO20 Oelicmausl (0e1080e TUepcmeo);

s ycmpausams — 2pynnogvle  00CYHcOeHus U
obecneuusamv ~ 0OMeH  SHAHUAMU — MeNCOY
YneHamu epynnol ONisl NPUHAMUS IDDEKMUBHBIX
COBMECHMHBIX peuleHUll;

*8  COBMECMHOU  OesImelIbHOCMU  YEMKO
Gopmynuposamv yeau pynnvl u NO36015Mb €€
VUaCmMHUKaM — NpOAGNAMb  UHUYUAMUBY — OJiA
00CMUdICeHUs: IMUX YeJell.

B o6mactin UKT KOMIIETEHTHOCTH:

* c030a8amb BUPMYAIbHbIE MOOEIU MPEXMEPHBIX
00beKmos.

* UCNONIL306AMb  PA3IUYHbIE NPUEMBL  NOUCKA
ungpopmayuu 6 Humepneme 6 xode yuebOHOLU
oesimenbHOCmL.

IMo3HaBaTe/IbHBIC
YHHUBepCaJIbHbIE
yueOHbIe 1eiicTBUSA

* OCHOBAM peaJIM3aIliH MPOSKTHO-UCCIICI0BATEIHCKOM JIEATEIIFHOCTH;

* ocHoBaMm peanuzanuu UKT-koMmereHTHOCTH;

* OCYIIECTBIISITh PACIIUPEHHBIA IMOMCK WH(pOpPMAIIMM C HCIOJIb30BaHUEM
pecypcoB 6ubnuorek u ntepHera;

* CO3/IaBaTh M MPeoOPa30BBIBATE MOJICIH H CXEMBI JJIs PEIICHUS 3a/1a9;

* OCYIIECTBIISITh BBIOOp HambOojee dPPEKTUBHBIX CIOCOOOB pEIIeHUs 33734y B
3aBHCHMOCTH OT KOHKPETHBIX YCIIOBHIA;

* 1aBaTh OTMpEICTICHUE MOHATUSIM;

* YCTaHABJIMBATH MPUYUHHO-CJICJICTBCHHBIC CBSI3H;

* OCYIIECTBIISITh CPAaBHEHHE, CEPHUALUI0 M KIACCHU(PHUKAIUIO, CaMOCTOSTEIBHO
BBIOMpasi OCHOBAHMS M KPUTEPHH IS YKA3aHHBIX JIOTHYECKHUX OTepaIuii;

* cmasumev  npodnemMy, ap2ymMenmupoeams eé

AKMyanbHOCMb,
* 8bI0BU2AMb 2unomesol o CB3135X u
3AKOHOMEPHOCMSAX cobvimuil, npoyeccos,
00bexmos;

* 0P2aHU306b16aMb  UCCLE008AHUE  C
npoGepKuU cunomes,

* denamv  YMO3AKAIOYEHUs. (UHOVKMUBHOE U NO
auano2uu) u 861600bl HA OCHOBE AP2YMEHMAYUU,
* UCNONIL308AMb KOMNBIOMEPHOE MOOENUPOBAHUE

6 npoeKmHo-ucwzedogameﬂbcmﬁ

yenvio




* CTPOUTH KJIacCU(UKAIMIO HA OCHOBE JAUXOTOMHYECKOIO JiejeHHs (Ha OCHOBE
OTpULIAHUS);

* CTPYKTYpUpPOBaTh TEKCThl, BKJIOUYas YMEHHUE BBIIEIATh IJIaBHOE U
BTOPOCTEIICHHOE, IIABHYIO HUJECK0 TEKCTa, BBICTPAMBAThL IIOCIIEI0BATEIBLHOCTD
OTHCHIBAEMBIX COOBITUI;

* pabotath ¢ MeradopamMu — TMOHHUMATh TEPEHOCHBIA CMBICT BBIPAKCHHIA,

® IIPUMCEHATH

HOHMMaTh M YIHOTPEOJISAITH OOOPOTHI PEYH, IIOCTPOCHHBIE Ha CKPBITOM
yrnoao06aeHnH, 00pa3HOM COJTMKEHUH CIIOB.
IKOJIOTHYECKOE

MBIIIIJICHUEC B

IMO3HaBaTEIILHOM,
KOMMYHHKATHBHOH, COIMAIBHOM MPAKTHUKE U MPo(hecCHOHATBHON OpUEHTALINH.

oessmenbHoCmu,;

5 kaace:
Y4yennk Hayunurtcs Yuenunk MOJIyYUT BO3MOKHOCTD
HAYYHUTCHA
HarypaabHble qucJIa. Apodu. - NO3HAKOMUMbBCA € NO3UYUOHHBIMU
PanuonaJLHbBIE YHCJIA. cucmemamy  CUUCAEeHUsT C  OCHOBAHUAMU,
omauuHvimu om 10;
- IOHMMATh OCOOEHHOCTH OECATUYHOMN
CHCTEMBI CUHCIICHUS; - yenyoumes u pazeumsv NpeoCcmasieHusi o
HAmMypanbHbiX YUCLax;
- CpaBHMBATh u YIOPSAIOYMBATH

HaTypaJIbHbIC YUCJIA;

- BBIIIOJIHATH BBIYUCIICHUS C HATYpaJIbHBIMU
qucjiaMu, cCo4d€Tad YCTHBIC W IIHCbMCHHBIC

MIPUEMBI BBIYMCIICHUH, IIPUMEHEHUE
KaJIBKYJIATOPA;
-UCIOJIb30BaTh  IOHATUA M yMEHWU,

CBA3aHHbBIE MPOLEHTAMH, B XOJE pEIIEHUs
MaTeMaTUYECKUX 3azady, BBIIIOJIHATH
HECJIOKHBIE TPAKTUYECKHE PACUETHI.

- HAyuumvbCcsa  UCNOAb306AMb
Ppayuoxaiusupyrouue
npuobpecmu  NPUBbLIUKY
8blUUCTIeHUs,  8blOUPAsL
cumyayuu cnocoo.

npuémol,
BbIYUCTICHUS,
KOHMPOIUPOBAMb
nooxoosawutl 04

- NOHAMb, YMO YUCLO8ble OaHHble, KOMOpble
UCNONIL3YIOMCSL onsl Xapaxkmepucmuxu
00bEeKmMo8 OKpyJcauie2o Mupd, AIAIMCs
npeuMyuecmeeHHo NPUOTUNHCEHHBIMU, YMO NO
3anucu NPUOTUNCEHHBIX 3HaYeHul,
codeparcawyuxcs 8 ungopmayuoHHvIx
UCTOYHUKAX, MOJNCHO CYOUMb O HO2PEUHOCU




HN3mepenus, npudJInKeHusi, OUEHKHU

- HCIIOJIB30BaThb B XOAC PCHICHHA 3ajad
OJICMCHTAPHBIC IMPEACTABIICHHA, CBA3aHHBIC C
HpI/I6JII/DKéHHBIMI/I 3HaA4YCHUAMU BCIIMYHMH.

YpaBHeHus

- pemarb MpOCTEUIINE YPAaBHEHUS C OJHOU
MEPEMEHHOM;

- IIOHHUMATh ypaBHeHHe KaK Ba)KHeﬁHIon
MaTEeMaTHYECKYK) MOJENIb ISl ONKHCAHUS |
W3YYICHHUS pa3HOO0Pa3HBIX peaTbHBIX
CUTyalluld,  peliaTh  TEKCTOBBIE  3a/a4d
anredpanvdecKuM METOI0M;

HepaBencrBa
- IOHUMATb W PUMCHATbL TCPMUHOJIOTHUIO U
CUMBOJIUKY, CBSI3aHHBIE C  OTHOLICHHEM

HEPaBEHCTBA;

- HPUMCHATL amIapar HCPABCHCTB,
pEeIICHUS 3a/1a4.

TS

KomOunaropuxka

- pemarh KOMOWHATOpHBIE 3aqadyd Ha
HaxO0XJICHHUE qucia 00BEKTOB W
KOMOMHAIIHIA.

Harusanas reomerpus

- paclio3HaBaTb Ha 4YCPTCIKAX, PUCYHKAX,
MOACIIAAX W B OKPYXKaAOUIEM MHPE IIOCKHE U

npUOIUINCEHUS.

- osnademsv cneyuanrbHbimMu npuemaMu

peulerus ypasHeHul,

- Y8EPEeHHO NPUMEHAMb ANNapam ypaeHeHull

0n4  pewlenus PpA3HOOOPA3HBIX  3A0aY U3
mamemamuxu, CMEIHCHBIX npeomemos,
NPAKMUKU;

VBEpeHHO NPUMEHAMD annapam
HepageHcms, O/ peuleHus pasHoOOPA3HbIX

MamemamuyecKux 3a0ay u 3a0ay U3 CMeNCHblX
npeomemos, NPpaKmuKu

HAYYumocsi  HEeKOMOPbIM — CNeYUudIbHbiM
npuémam peuieHus KOMOUHAMOPHBIX 3a0aH.

- Haydumscsa  8blHUCIAMbL  00bEMbL
NPOCMPAHCMBEHHBIX 2e0Mempudeckux guayp,
COCMABNIeHHbIX u3 NPAMOY20IbHbIX
napanieienunedos;-

-yenyoums U pazeumev NpeoCcmasieHus o

nPOCMPAHCMBEHHbIX 2eoMempuUyecKux
Queypax
- Hayuumcs  NOb308AMbCS  SA3bIKOM




MIPOCTPAHCTBEHHbIE T€OMETPUUECKHE (PUTYPHI;-

- pacmo3HaBaTh pa3BEPTKHU KyOa,
MPSIMOYTOJIBHOTO MapaJuleNenuIena;

- CTPOMTD pa3BEpTKU KyOa u
MPSIMOYTOJIBHOTO MapaJuieNenuIea;

- BBIUMCIHATH O0BEM  MPSAMOYTOJIBHOIO
napajuleJenunesa.

I'eomeTpuueckue purypsoi

-[I0JIb30BATbCA  SI3BIKOM TE€OMETPUM  JUIS
ONMUCaHMS MNPEIMETOB OKPYKAKOLIET0 MHpPA U
MX B3aMMHOI'0 PaCIOJIOKEHHUS;

- pacro3HaBaTh ¥ W300paXkaTh HA YEPTEKAX
U PUCYHKaX TE€OMETpHUYECKHE (PUTYpBl U HX
KOH(UTypanuu;

- HaxoAWTh 3HAYEHMS JJIUH JIMHEHHBIX
¢uryp, rpagycuyto mepy yrios ot 0 1o 180°;

-pemaThb
HOCTPOEHHE.

HCCJIOXXKHBIC 3aga4un Ha

- MCIOJIb30BaTh CBOMCTBA U3MEPEHMS JJIVH,
IJIOIIAJeN M YIVIOB IIPU PELICHUU 3aJad Ha
HaxO0’KJICHNE JUIMHBI OTpe3Ka, FPagyCHON MephI

yria;

- BBIYHUCIIATH IUIOIIAAHW IIPAMOYTOJIBHUKA,
KBaapara,

- BBIYMCIATDH JUIMHBI JIMHEMHBIX JJIEMEHTOB
buryp m ux yrael, ¢GopMynsl IUIoHianen

0Nl ONUCAHUA
Mupa u  ux

2eomempuu
OKpYHCaoue2o
PACNONIONHCEeHUsL;

npeomemos
83AUMHO20

usobpaxcamov  Ha
2eomempuyeckue

- pacnosnasamv U
yepmedcax U  PUCYHKAX

@ueypol u ux KoHgusypayuu,

- HaxoOoumv 3HAYeHUs OAUH JUHEUHBIX
Queyp, epadycnyro mepy yenos om ) 0o 180°;
HecnodicCHble  3a0auu

- peuwaniov HA

nocmpoeHue.

- UCNOIL308AMb CEOUCMBA USMEPEHUsL ONIUH,
niowaoel u yeni08 npu peuwleHuu 3a0ad Ha
HaxooicoeHue ONUHbl  OmpesKd, 2paodyCHOU
Mepbl yend,

- BLIMUCAAMb  NAOWAOU NPIMOY2OIbHUKA,
Keaopama,

- GBIYUCTAMb ONUHbL TUHEUHBIX JIeMEHNO8
Queyp u ux yenst, hopmyasl niowaoeu puyp,




duryp;

- pemarthb 3a7ayd Ha MPUMEHEHUE (HOPMYIIBI
IJIOIIAAU IIPSAMOYIOJIbHUKA, KBaApaTa.

Koopaunarsi
-HaXOJUTh KOOPJUHATHI TOUKH.

Padora c undopmanuei

3aMONHATh ~ TPOCTEHIINME  TaOJNUIBI  TI0
pe3ynbTaTaM  BBINOJHEHHS  MPAKTHYECKOM
paboTEI, 10 PUCYHKY;

- BBIIIOJIHATDH ILGI\;ICTBI/DI 110 aJIrOPUTMY,

- YUTATh npocTeiiine  KpyroBble
AuarpaMmbl.

- peuwlams 3a0ayu HA NPUMeHeHUue PopMyibl
niowaou NPAMOY20JIbHUKA, Keaopama.
081a0emb KOOPOUHAMHBIM MeMOOOM PeuleHuUs
3a0ay

- YCMAaHasIueamy 3AKOHOMEPHOCHb
PACNON0dICeHUsT  OAHHLIX 8  CMPOKAx U
cmonbyax mabauysl, 3aNOIHAMb MAOIUYY 8
coomeemcmeuu c YCMAHOBNIeHHOU
3AKOHOMEPHOCMbIO,

- NOHUMamb UHGOPMAYUIO, 3AKTIOUEHHYIO 6
mabnuye, cxeme, ouazpamme u npeocmasisimo

ee 8 gude mekcma  (YCMHO20 — UU
NUCbMEHHO020), YUCT08020 BLIPAIICEHUS,
VPaBHeHus1;

- 8bINOIHAMb 3A0AHUS 8 MeCmOo8oU ghopme ¢
8b100pOM omeema,

- CcOCmagnaAmv  cXemy —paccyicoeHull 8
MeKCcmogoll 3adaue om onpoca.




6 KkJacc:

YuyeHuk HAYYHUTCH

Yuenux
Hayuumcs

nojtyuum 603MOJCHOCH b

Pa3nea «Apupmernxar
HartypaabHblie uncaa. [Ipodu

- IIOHMMaTh OCOOEHHOCTH I[GCSITI/I‘-IHOﬁ
CHUCTEMBbI CUMCIICHHUA,

- IOHUMATb W HCIOJB30BATb TCPMHUHBI H

CHMBOJIbI, CBA3aHHBIC C IIOHATHCM CTCIICHHU
yHucCijia, BBIYUCIATH 3HA4YCHHUA BBIYMCIICHUI
BBIpa)KeHI/Iﬁ , CoACpIKaAINX CTCIICHDb C

HaTypaJbHbIM [1OKA3aTEIIEM;

- [NOPUMCHATL IOHATHA, CBA3aHHBIC C
ACIIMMOCTBIO HATYPAJIbHBIX YUCCII;

- OHIepUupoBaTb TIOHATUCM HCCHTHHHOﬁ
HpO6I/I, BBITIOJIHATH BBIYHCIICHUA C
ACCATUYHBIMU I[pO6$IMI/I;

- HIOHHMATb MW HCIOJb30BATH PA3JIMYHBIC
CIOCOOBI  MPEJCTABICHUS JPOOHBIX YHCE;
MEPEXO/IUTh OT OJHOW (POPMBI 3aMUCH YHUCET K
Apyroi,  BeIOMpas  MOAXOMSNIYIO  JUIA
KOHKpETHOrO citydast popmy;

- OIEpUupOBaATH IMOHATHUAMHW OTHOLICHUA H
IMPOLCHTA,

- pemarh TEKCTOBBIE
apu(METHYECKUM CTIOCOO0M;

3a1a49u

- npoeooumy HeCl0MCHble
0oKazamenbHvle PaACCyHCOeHU,

- uccne008ams HUCI08ble 3AKOHOMEPHOCMU
U YyCMaHasIueams C80UCmMEa 4ucesl Ha 0CHo8e
Habnrooenusl, nposedeHus YUCI06020
IKCnepumMeHma,

- npumensamb  pazHoOOpa3HvIe
PAYUOHATUZAYUU BbIYUCTICHULL.

npuémol

- 6bINONHAMb 6bIYUCTICHUS c
PAYUOHANbHBIMU YUCIAMU, COYemas YCmHbvle U
NUCbMEHHbIE NPUEMbl 8bIYUCTIEHUL, NPUMEHSI
npu HeoOX0OUMOCMU KATLKYAAMOP,

- ucnoavloeams npuéMbl,
payuoralusupyromue 6blyucCienus,;
KOHMpOoJauposanib  6bl4UCIIEHUAL, 6bl6upaﬂ

nooxo0sawutl O CUMyayuu cnocoo.

- UCNOAB308AMb 8 X00e peutenus 3a0ay
npedcmaeﬂele, C6A3AHHblE C
anl6JZquCéHHblMu SHAYECHUAMU 6ETUYUH.

- npuobpecmu HAYAILHLIL ONBIM PAbOMbL C
Gopmynramu: geiuuciaims no hopmynam, 6 mom
yucie UCNOIb3yeMbiM 8 DedlbHOl NpaKmuxe,
cocmaenamsv — (QOpMYnbl N0 YCIOBUAM,
3A0AHHBIM 3a0ayet] UNU YePmeNCOM;




- NPUMEHSTHh BBIYHUCIUTEIbHBIE YMEHHS B
MPAaKTUYECKUX CHUTYyallUsiX, B TOM YHCIE
TpeOyIoIMX BbIOOpPA HYXHBIX JaHHBIX WU
[IOMCKA HEIOCTAIOIIHX.

PanmonaJjiLHbIE YncIa

- paciOo3HaBaTh pPa3IWYHBIC BHAbI YHCECII:

HaTypaJbHOE, MOJI0KUTEIBHOEC,
OTpHUIIATEIBLHOE, IpoOHoeE, 1elnoe,
palMoHaIbHOS; TPABHILHO YIOTPEONIATh U
WCMOJIb30BaTh ~ TEPMHUHBI WM CHUMBOJIBI,

CBA3aHHBIC C pallMOHAJIBHBIMU YW CJIaMU,

- OTMe4YaTb Ha KOOPAMHATHOW MPAMOU
TOYKH, COOTBETCTBYIOILME 3aJaHHBIM UYHCIaM;
ONpPEIENATh KOOPANHATY OTMEUYEHHON TOUYKH;

- CpaBHUBATb palliOHAJIbHBIC YUCJIA,
- BBINIOJIHATD

ITOJIOXKHUTCIBbHBIMU n
qucCJiaMu.

BBIYUCICHUA C
OTpULATCIIbHBIMU

HN3mepenus, npudInKeHUs1, OLEHKH

- OKpYyIUIATh yucina U

ACCATUYHBIC ):[p06I/I;

HaTypaJIbHbIE

- pabortath ¢
BEJIMYWH,

CAUHUIaMU  U3MCPCHUA
- HHTCpHPETUPOBATL OTBET 3aJa4d B
COOTBCTCTBHHU C IMOCTABJICHHBIM BOITPOCOM.

Pasznen «Aaredpa»Asredpanyeckue

- nepesooums yCciousi MeKcmosulx 3a0ay
Ha  aneebpauveckuti  A3bIK,  COCMAGIAMb
VpasHeHue,  OYKGeHHOe  GblpadiceHue  No
VC08UIO 3a0adu; - NOZHAKOMUMbCA C uodeell
KOOpOUHaAm, ¢ NpUMEPAMU  UCNOTb308AHUS
KOOpOUHAmM 8 peanbHOU HCUZHU. -

NOHAMb, YMO O0HY U MY dHce UHDOPpMAaAYUIO
MOXMCHO npedcmasums 6 paszHou ¢hopme (8
suUOe madbIuysbl UL OUASPAMMbL), U 8bIOPAMb
bonee Haena0Hoe O e€ uHmepnpemayuu
npeocmasieHue.

- uccnedosamv U ONUCHIBAMb CEOUCIEA
2e0MeMpPUYeCcKUx Queyp (nnockux u
NPOCMPAHCMBEHHBIX), UCNOIb3YA HADIIOOEHU,
usMepeHuss, IKCnepumMenm, Mooeiuposanue, 8
MOM Yucie KOMRbIOMEPHOE MOOEIUPOBAHUE U
IKCHepUMEHM,

. KOHCMPYUupo8amso 2eomempuiecKue
00veKkmbl, UCNOL3YSL  OyMazy, HNpPOBOIOKY,
NIACMUNIUH U Op.;

*  KOHCmMPYupoeamsy
napkemsl,  U300paxcas
NOMOWbIO  UHCMPYMEHMOS,  d
UCNONb3YSA KOMRbIOmMep;

opHamenmsl U
ux om pyKu, c
makoice

s onpeodensimv 6UO NPOCMEUWUX CeYeHUll
NPOCMPAHCIBEHHBIX — ueyp,  NOAYYAeMbIX
nymem npeomMemHo20 Ul KOMNbIOMEPHO20
MOOENUPOBAHUSL.




BbIpa:keHusi. YpaBHeHusi. Koopaunathas
IIOCKOCTD.

- HCIOJb30BaTh OYKBBI JJISl 3alUCU OOLINX
YTBEPXKICHUN ( Halpumep, CBOMCTB
apu(METUYECKUX JICUCTBUH, CBOWCTB HYJA
IpU YMHOKEHHH), TIPaBHII, POPMYIL;

- ONepUpOBaTh IOHATUEM « OYKBEHHOE
BBIPAKCHUE;

- OCYHICCTBJIATD QJICMCHTApPHYIO
JACATCIIBHOCTD, CBA3aHHYIO C IIOHATUEM
«YPaBHCHUCY,

- BBIIIOJIHATHE CTAHAJAPTHBIC IMPOLCAYPLI HaA
KOOpI[PIH&THOﬁ INIOCKOCTHU: CTPOUTH TOYKH IIO
3aJaHHbIM KOoOpJAuHaTam, HaXoauThb
KOOpAUWHATBI OTMCUCHHBIX TOYCK.

Pazgen «BeposiTHOCTH M CTATHCTHKA»
OnucarejibHAsA CTATHCTHKA

- paboraTh C uH(popmale,
IOpejCTaBIeHHONM B ¢opme  TabmuIbl,
CTOJI0YATON MM KPYTOBOM IMarpaMMBl.

Pasznen «I'eomerpus»HarusaHas
reomerpus

- pacrno3HaBaTh Ha 4epTexkax, pUCYHKaX, B
OKPY’KaOILIEM MUPE IIOCKHE F€OMETPUUECKUE
¢burypsl, KoHpurypanuu Quryp, ONUCHIBATH
ux, HCIIOJIB3YS reOMETPUUECKYIO
TEPMHUHOJIOTHIO M CHMBOJIMKY, OIHCHIBaTh




cBolicTBa (hUryp;

- pacro3HaBaTh Ha YepTekaX, PUCYHKAX, B
OKpPYXXAaIOIIeM  MHpE  NPOCTPAHCTBEHHBIC
reoMeTpuuecKkue  GUrypel, KOHQUTYpaALHH
¢uryp, OIUCHIBATh X, UCTIONB3YS
rE€OMETPHUECKYI0O TEPMHUHOJIOTHIO, OMHUCHIBATH
CBOlicTBa (UTYp; pAacro3HaBaTh Pa3BEPTKU
KyOa, napajuieNienumne/a, MUPAMHU/IBI,
IMTMHPA U KOHYCA;

- H3MEPATH C MOMOUIbI0 MHCTPYMEHTOB U
CPaBHUBATH [UIMHBI OTPE3KOB W BEIUYMHBI
YIJIOB, CTPOUTH OTPE3KU 3aJaHHOW [UIMHBI U
YIJIBI 33JaHHOM BEIIMYHHBIL;

- u300paxkaThb reoMeTpudeckue (Gpurypsl u
KOHQUTypallui C TOMOILIBIO  YEPTEIHKHBIX
HHCTPYMCHTOB U OT PYKH Ha HEJIMHOBAHHOU
KJIeTyaToi Oymare;

- JenaTh MPOCTEHIINE YMO3aKIIOYEHHS,
ONUpAasACh HAa 3HAHME FeOMEeTpUYecKUux Quryp,
Ha OCHOBE KJaccupukanui YTJIOB,
TPEYTOJIbHUKOB, YEThIPEX YT OJIbHUKOB;

- BBIYUCIISATh HepUMETPHI
MHOTOYT'OJIbHUKOB, IUIOIIAH
IPSIMOYTOJIbHUKOB, 00BEMBI
napaiesIeuIe/10B;

- pacrmo3HaBaTb Ha dYepTrexax, PUCYHKax,
HaXOJUTh B OKPYKAIOIIeM MUPE U U300paxarhb
CUMMETpUYHbIE  (GUrypbl; ABe  (QUTYpHI,
CUMMETpPUYHbIE OTHOCUTEIBHO MPSMOI; B
Gurypel, = CUMMETPUYHBIE  OTHOCHUTEIIBHO




TOYKH, IIPUMCHATH IIOJYUCHHBIC 3HAHHUA B
PCAJIBHBIX CUTYyallUAX.

2. COAEPXXAHHUE YYEBHOI'O IPEJIMETA, KYPCA

Apudpmernka (213 4)
5 kiaace
Hartypaabhbie yncaa (54 4)

Hatypanbnbiit pan. JlecaTuunas cuctema cuucienusa. Apugmernueckre AeCcTBUS ¢ HATypallbHBIMK ynciaMu. CBoHCTBa apu(MeTHYECKUX JEHCTBUMA.

CreneHb ¢ HaTypaJIbHBIM [TOKA3aTEIEM.

Henutenu u kpatHele. CBOMCTBa M Mpu3HaKKU aeauMocTu. [IpocTeie n coctaBHble ymcna. Pas3noxkeHne HaTypaidbHOIO YMCIA HA MPOCTHIE MHOXKHTEIH.
Henenne ¢ octatkoM. YucnoBble BeIpaXXe€HUs, 3HAYCHUE YUCIOBOTO BhIpakeHHs. [1opsiiok AeiCTBUI B YMCIOBOM BBIPAKEHUM, UCTIOJIBb30BaHUE CKOOOK. Pemenue
TEKCTOBBIX 337]a4 apU(PMETHUECKUM CIIOCOOOM.

Apodu (54 4)
OO6bikHOBeHHast qpoOb. OcHOBHOE cBOWCTBO ApoOu. CpaBHeHHE OOBIKHOBEHHBIX ApolOel. Apudmernueckue NEHCTBUS C OOBIKHOBEHHBIMU JIPOOSIMH.
Haxosxnenue yacTu oT 1eJI0ro | IIeJI0T0 IO €ro YacTH. Pelienne TeKCTOBBIX 3a/1ad apuPMETHIECKUM CITOCOOOM.
HN3mepenus, npudankeHusi, oueHku (84)
Enununer usmepenus JUIMHBL, TUIOMIAAN, 00beMa, MacChl, BpeMeHH, ckopocTu. [IpubimmkenHoe 3HaueHne BenuduHbl. OKpYTJIeHHE HaTypaIbHBIX YHUCET.
6 xnacc
Apodu (69 1)

Hecstuunas apods. CpaBHEHHE JECITHUHBIX ApoOel. ApudmeTnueckue NEHCTBUS C AeCATUYHBIMU poosimu. [IpeacraBneHue aecsiTUYHON ApoOU B BHIE
OOBIKHOBEHHOM JIpoOU M OOBIKHOBEHHOMW B BUJIE JIECATUYHOM.

[IporieHThI; HAX0XKIEHHE MPOLIEHTA OT BETMYMHBI U BEIMYUHBI 110 €€ NPOoLeHTy. OTHOLIEHNE; BBIPA)KEHNE OTHOIIEHUS B MIPOLICHTAX.

PanuonanbHblie uncia (26 )

[lonoxuTenbHble W OTPULIATEIBHBIE YUCIA, MOAYJIb 4YMCiId. MHOXKECTBO LENbIX 4yuceld. MHOXKECTBO palMOHANbHBIX YHCEN; PAllMOHAJIBHOE YHUCIO KaK

m
OTHONIEHHE — , TJIe M — [IeJI0e Yncio, N — HaTypanbHoe. CpaBHEHHE pallMOHANIBHBIX YHCeN. ApuMeTHUecKrue IeHCTBUS ¢ pallMOHAIbHBIMU ynciaamu. CBoiCTBa
n

apupMeTUIECKUX JEeHCTBUM.
KoopaunaTHas npsimasi; n300pakeHne 9rcesl TOUKaMu KOOPAMHATHOM MPSMOIA.
HN3mepenusi, npudInKeHusl, OUeHKH (24)
OxpyrieHue AecSITUHYHBIX Apodei
JaemeHTHI aJaredpsl (19 4)
6 xnacc



Hcnonb3oBanue OyKB JUisi 00O3HAYEHHMS, Ui 3allMCH CBOWCTB apudmerHueckux aeicTBuil. bykBeHHble BbIpakeHHA. UnciaoBOe 3HaueHHE OYKBEHHOTO
BbIpakeHus. JlonmycTumble 3HaueHUs! OyKB B BBIPAXKEHUU.
VYpaBHeHHe; KOpeHb ypaBHeHH. HaxoxieHrne HeM3BECTHRIX KOMIIOHEHTOB apu(MeTnieckux AercTBuil. Ilpumepsl penienns: TeKCTOBBIX 33134 C IO MOIIBIO
ypaBHEHUH.
JlexapToBBl KOOPAMHATHI HA IIJIOCKOCTH. [IocTpoeHnE TOUKH 10 €€ KOOpAUHATaM, ONPEAEICHUE KOOPAUHAT TOUYKHU Ha INIOCKOCTH.
OnucarenbHas cratucTuka. Komounaropuka (18 4)
5 kaacce (12 v)
IIpencraBneHue AaHHBIX B BUJE TaOIUL], TUArPAMM.
Pemennie kKoOMOMHATOPHBIX 3a/1a4 TIEPeOOPOM BapUAHTOB.
6 xaacc (6 v)
Crosbuatble U KpyroBble JUarpamMmmbl
Pemenne koMOMHATOPHBIX 3a1a4
Harasignast reomerpus (66 4)
5 kaace (33 v)
Harnsgaele npenctaBieHust o pUrypax Ha IUIOCKOCTH: NpsiMasi, OTPE30K, JIyd, Yroj, JOMaHas, MHOTOYTOJbHHUK, OKPYKHOCTb, Kpyr. UeTbIpex yrojJbHUK,
IPSIMOYTOJIBHUK, KBaApaT. TpeyroabHUK, BUABI TPEYTOJIBHUKOB.
Jnuna otpeska, nomanoil. [lepumerp MHOroyronpurka. Enquaniiel usmMmepenus JinHbl. MI3Mepenue JIMHbl 0OTpe3Ka, MOCTPOEHUE OTPE3KA 3aJaHHOM JJIUHBI.
Bunel yrnos. I'pagycHas mMepa yria. MIsmepeHne U nocTpoeHue yrioB ¢ IOMOILBIO TpaHCIIOpTHpa. buccekrpuca yria.
[TonsaTue momanu GUrypsl, €IUHUIB U3MEPEHUS TUToImaan. [lmomanb npssMOyTroIbHIKA, KBAApaTa.
Harnsiiaele mpenctaBieHuss O HNPOCTPAHCTBEHHBIX (Urypax: KyO, mapajulesenures, npu3sMa, nupamuja, map, chepa, konyc, uuiamaap. M3zobpaxenue
npocTpaHCcTBEHHBIX Guryp. [Ipumepsl ceuenunii. Muororpannuku. IlpaBuiabHble MHOTOYTOIbHUKH. [IpuMepsl pa3BepTOK MHOTOTPaHHUKOB, LIUJIMH/IPA U KOHYCA.
[Tonatue o6bema; equHMLBI 00beMa. OOBEM NMPSAMOYTOJBHOTO NapajeNenunena, Kyoa.
6 kaacc (33 4)
[IpaBuibHBIE MHOTOYrOJbHHMKH. M300paxkeHne reomerpuueckux ¢uryp. B3aumHoe pacnosjoxkeHue IBYX HpPSMBIX, JABYX OKPYXHOCTEH, MpsIMONl U
OKPY’KHOCTH.
[TpubnmxeHHoe n3MepeHue miomanu GUryp Ha kiaeryaroit Oymare. PaBHoBenukue Gurypsl.
[Tonsitue o paBeHcTBe Guryp. LlenTpanbHas, oceBast U 3epkajibHasg cumMmeTpun. M300paxeHne CMMMETpUYHBIX QUTyYp.
Jlornka u mHo:kecTBa (4 4)
6 kiaacc (4 v)
MHOXeCTBO, 3JIEMEHT MHOXECTBA. 3aJlaHMe MHOXKECTBA MEPEUHCIICEHHEM 3JIEMEHTOB, XapaKTepUCTUYECKUM CBOMCTBOM. CTaHAapTHbIE 0003HauEHHS
YHCIIOBBIX MHOXECTB. [lycToe MHOecTBO U ero obo3HaueHue. [logmuoxecTBo. OO0beAHEHNE U TIEPECEUEHHE MHOYKECTB.
Nnmroctpanys OTHOIIEHUI MEKy MHOKECTBaMU C IIOMOIIBIO 1narpaMM Oiinepa-BeHHa.
[Ipumep u KOHTpHIpHUMED.
IloBTOpPEHME
S kmacc 94
6 kmacc 12 4



3. TEMATHYECKOE IINTAHUPOBAHUE

C YKazaHHUEM KOJINIECTBA YaC0B, OTBOAUMBIX HA OCBOCHUE KaKI0H TeMbl.

5 kaacc
(5 yacoB B Henero. Becero 170 yacos.)

Tembl, BXoasMe
Bpasaebl NPOrpamMmbl

XapakTepucTHKA OCHOBHBIX BU/IOB J1eSITEJIbHOCTH YYeHNKA (HA yPOBHE Y4eOHbIX /IeHCTBHI)

TI'nasal. /Tunuu (9 uacos)

Pa3nooOpa3HbIit Mup TuHUNA. Buasl muHMA.
Buytpennss u BHEIIHss1 007IaCTH

- Pacno3HaBaTh Ha IPEIMETAX, U300PAKEHUAX, B OKPYKAIOLIEM MUPE pa3InYHbIC JINHUH, INIOCKUE
Y IIPOCTPAaHCTBEHHBIE;

- Pacno3HaBaTh HAa YEPTEKaX U PUCYHKAX 3aMKHYTbIE U HE3aMKHYTbIE JINHUU,
camonepeceKaroluecs 1 6e3 caMornepeceyeHuii;

- ONIMCBHIBATH U XapaKTepu30BaTh JINHUY;

- H300pakaTh pa3InYHbIC JINHUN;

- KOHCTPYHPOBATH AITOPUTM TIOCTPOCHUS JINHUH, N300payKEHHOH Ha KJIeT4aToil Oymare, CTPOUTH
10 aJITOPUTMY.

IIpsimas. HYactu npsMoit.
Jlomanas

- pacno3HaTh Ha 4epTeXkKaxX, pUCYHKAX U MOJEIAX NMPAMYIO, YACTH IIPSIMOM, IOMaHYIo;

- IPUBOIMUTH IIPUMEPBI AHATIOTOB YaCTEH MPSIMOU B OKPYXKAIOLIEM MUPE;

- MOJEJIUPOBATH NPAMYIO, IOMAHYIO;

- Y3HaBaTh CBOMCTBA NIPSIMOM;

- M300paxkaTh NPSIMYIO, JIyd, OTPE30K, JIOMAHYIO OT PYKH U C UCIOJIb30BaHUEM JIMHEHKH

JIlnmuHa oTpeska. EquHuLbL JUTMHBL
JnvHa nomaHoi

- H3MEPATH JUIMHBI OTPE3KOB C IIOMOIIBIO JTMHEUKH;

- CPABHMBATh JUIMHBI OTPE3KOB C IIOMOIIBIO LIUPKYJIS, Ha IJ1a3, BBIOJIHUB U3MEPEHUS;

- CTPOMTH OTPE3KH 3alaHHOM JUIMHBI C TIOMOIIBIO TUHEUKH;

- Y3HaBaTh 3aBUCUMOCTH MEXAY €AMHUIIAMUA METPUUYECKON CHCTEMBI MEp, BHIPAXKaTh OJJHU
€IMHHULBI YepEe3 IPYTHE;

- HAXOAUTh OUIMOKH MPU MEepexoie OT OJHUX €AUHHI] U3MEPEHUs JJIUH K APYTUM;

- HAXOAMTh JUTMHBI IOMaHbIX;

- HAXOJUTh JIUTMHY KPUBOM JTMHUH




OKpY>KHOCTb U KpYyT

- pacno3HaBaTh Ha YepTexkaxX, pUCYHKaX, MOJEIIAX OKPYKHOCTb U KPYT;

- IPUBOAMTH IIPUMEPBI OKPYKHOCTU U KPYTa B OKPY’KaIOILLEM MHUPE;

- H300pakaTh OKPYKHOCTb 33JaHHOT'O pajinyca C IOMOLIbIO LIUPKYJIS;

- KOHCTPYHPOBATh AJIFOPUTM BOCIIPOU3BENECHUS PUCYHKOB U3 OKPYKHOCTEM;

- CTPOHUTH 110 AITOPUTMY;;

- OCYLIECTBJISATH CAMOKOHTPOJIb, TPOBEPSS COOTBETCTBUE MOYYCHHOTO H300paKEeHUS 3aJaHHOMY
PHUCYHKY;

- H300pa’XkaTh OKPY>KHOCTH I10 OIUCAHUIO;

- HCII0JIb30BATh TEPMUHOJIOTHIO, CBSI3aHHYIO C OKPYKHOCTBIO;

- Y3HaTh CBONCTBA OKPYKHOCTH.

JInauu

- ONUCBHIBATDH U XapaKTEPU30BaTh JIUHUU;

- BBIBUI'aTh TUIIOTE3EI O CBOMCTBAX JMHUHA U 00OCHOBBIBATH HX;

- 1300paxaThb pa3jIuvHbIC JUHUHU, B TOM YUCJIE IPSIMbIE U OKPYKHOCTH;

- KOHCTPYHUPOBATH AITOPUTM ITOCTPOCHUS JIMHUU, H300pKEHHOW HA KIICTOYHOU Oymare;
- CTPOUTBH 110 AITOPUTMY;

- OCYUIIECTBJIATH CAMOKOHTPOJIb;

- HAXOJAMTb JJIUHBI OTPE3KOB, JOMAHbIX

I'nasa 2. Hamypanvusie yucna (12 uacoe)

PumMckas Hymepanus
JlecaTnyHas Hymepanus

- YUTATh M 3aNMCHIBATH OOJIBIINE HATYpaJIbHbIC YHCIIA;

- HCI0JIB30BATh JUUTS 3aIMCH OOJIBIINX YMCET COKPAICHUS: ThIC., MJIH., MJIPA.;

- IPEeACTABJATH YHUCIIA BUJIE CYMMBI Pa3psiIHbIX CIIaraeMblX;

- IepexXoANTh OT OJTHUX €TUHHI] N3MEPEHUS BETMYHH K APYTHM;

- HAXOMThb OIIMOKY MPH NEPEX0o/ie OT OJHUX €AMHULl U3MEPEHUS K JPYTUM;

- YUTATh M 3aMMCHIBATH YKCIIa B HEMO3UIIMOHHON CUCTEME CUUCIIEHUS (KITMHOMUCH, PUMCKast
HyMeparus)

HarypanbHbli psin
Koopaunatnas npsimas
CpaBHeHHE Uncen

- ONIMCBIBATh CBOKCTBA HATYPAJIBHOIO PSA;

- CPABHMBATH U YNOPSIA0YMBATH HAaTypalbHbIE YKCIIa, BEIMYUHBI (JUIMHY, Maccy, Bpems),
BBIPAKECHHBIC B PA3HBIX €IMHUIIAX U3MEPEHUS;

- YePTUTh KOOPAUHATHYIO IIPSAMYIO;

- 1300pa’aTh 4KCIIa TOYKAMH Ha KOOPIHHATHOM IIPSIMOI;

- HAXOAUTh KOOPJAUHATY OTMEYEHHOU TOYKH;

- MCCJIe0BATh YHCIOBBIE 3aKOHOMEPHOCTH




OxkpyrieHne HaTypalbHbBIX YUCEI

- YCTaHABJIMBATh Ha OCHOBE JaHHOH MH(OpPMAIMH, COAEpIKALIEH YMCIIO0 C HYJIIMU Ha KOHIIE, KaKoe
3HAYEHHUE OHO BBIPAYKAET: TOYHOE WIIH IPUOIMKEHHOE;

- OKPYIJISITh HAaTypaJibHbIE YUCIIA 10 CMBICITY;

- IPUMEHSTH [IPAaBUJIO OKPYTJIEHUS HATYPAJIbHBIX YHCET;

- Y4acTBOBATh B 00CYX/IEHUM BO3MOKHBIX OIIMOOK B XOZ€ U pe3yJIbTaTe BBIIOJHEHUS 3aJaHUH Ha
OKPYIJICHUE YUCEI

[Tpumeps! perieHrst KOMOMHATOPHBIX 331a4
JlepeBO BO3MOKHBIX BAPUAHTOB
KomOunaTopHble 3a1aun

- pemiaThb KOMOWHATOPHBIC 3aJa4yd C IIOMOIIBI0 Iepedopa BCEX BO3MOXHBIX BapHAHTOB
(xoMOUWHAIUH YrCen, CII0B, TIPEIMETOB U Jp.);
- MOJEJTHPOBATH X0/ PEIICHHS C TOMOIIBIO PUCYHKA, IEPEBa BO3MOYKHBIX BAPHAHTOB

«HaTypaJIbele YUCJIa»

- MCHOJIb30BaTh MO3UIIMOHHBIM XapaKTep 3aluCy YHCeN B JCCSITUYHOM cHCTEME B XOJe PeLICHUS
3ajady;

- YNTATh U 3aMUCHIBATH HATypaJbHbIC YHCTIA;

- CPABHMBATh M YNOPSIA0YNBATH YHCJIA;

- M300pakaTh YKciIa TOYKaMH Ha KOOPJIUHATHOMN MPSMOIi;

- OKPYIJISITh HaTypaJbHbIC YHUCIIA;

- pemiaTh KOMOWHATOPHBIE 33]]a41 C TIOMOIIIBIO Mepedopa BCceX BO3MOKHBIX BAPHAHTOB

I'nasa 3. /leiicmeus ¢ namypanvnvimu uucnamu (21 uac)
ApudmeTndeckne IeHCTBUS ¢ HATypAITbHBIMU - HA3bIBATH KOMITOHCHTHI JICHCTBUH CIIOKCHUS U BEIYUTAHUS;
YHCIaMHU. - 3aMUCBIBATH C MTOMOIIBIO0 OYKB CBOMCTBA HYJISI IPU CIOXKEHUH U BHIYUTAHUY;
Pemenne TeKCTOBBIX 33/1a4 aprUPMETHUCSCKAM - BBITIOJIHATH CJIO)KCHHE Y BEIYUTAHKUE HATYypPATbHBIX YUCEIT;
crocobom. - IPUMEHSATH B3aUMOCBSI3b CIIOKEHHS U BBIYUTAHUS JJI1 HAXOXKJEHHUS HEU3BECTHBIX KOMIIOHEHTOB

HpI/IKI/II[Ka 1 OLCHKA pE3yJIbTaTOB CYMMBI.

ITUX JIEUCTBUM, ISl CAMOIPOBEPKH IPYU BBIITOJIHEHUH BBIUUCICHUN;

- HAXOJAMThb OIINOKHU U OOBSICHATH UX;

- MCIOJIB30BATh NMPUEMBI MPUKUIAKA U OLEHKH CYMMBI HECKOJIBKHX CJIaraeMblX, C TOM YHUCIE B
IIPAKTUYECKHUX CUTYaLUsX;

- pemIaTh TEKCTOBBIE 3a/1a4 HA CJI0KEHUE U BIYMTAHUE;

- AHAJIM3UPOBATH M OCMBICJIMBATH YCIOBHE 3a/1a4H.




YMHOXEHUE HaTypaibHbIX yncesl. CBOMCTBO HYJIA
Y €IMHUILIBI TIPU YMHOKCHHUH.

Jlenenre HaTYpaJIbHBIX YHCEIT KaK JCHCTBUE,
obOparHOe yMHOKeHHI0. CBOWCTBO HYIISI U
€AVHUIIBI TIPU JCIICHUH.

Pemenne TeKCTOBBIX 3a/1a4 apruPMETHUSCKUM
cImocooomM.

[TpukuaKa 1 OleHKa Pe3yIbTaTOB YMHOXKEHUSI.

- Ha3bIBATh KOMIIOHECHTHI ICHCTBUI YMHOKECHHUS U JACIICHUS;

- 3allMCBIBATH C [TIOMOLIBIO0 OYKB CBOMCTBA HYJISl M €IMHULIBI [P YMHOXKEHUU U JIEIICHUN;

- BBINIOJIHATh YMHO)KCHHE U JI€JICHUE HATYpaIbHBIX YUCE,

- IPUMEHATh B3aUMOCBS3b YMHOKEHHUs U ACIICHUs JJI1 HAXOXKICHHUS HEU3BECTHBIX KOMIIOHEHTOB
3TUX ACUCTBUM, U1 CAMOIIPOBEPKH IIPU BBIITOJIHEHUH BBIYHACIICHU;

- HCII0JIB30BATh IIPUEMBI IPUKUIKU U OLICHKU IIPOU3BEACHUS HECKOJIBKUX MHOXKUTEIICH;

- IPUMEHSATD NIPUEMBI CAMOKOHTPOJIS IIPU BBITIOJTHEHUH BBIYHCIICHUH;

- HAXOAMThb OIIUOKHU U OOBSICHATH HX;

- pelmiaTh TEKCTOBBIC 3a/1a4l HA YMHOXXCHHUE U JICIICHUE;

- AHAJIM3MPOBATH M OCMBICJIMBATh YCIOBUE 3a/1a4U;

- AHAJIM3HUPOBATDH YHCJIOBBIE I0CIIEI0BATEIIBHOCTH, HAXOAUTD IIPAaBUJIAa UX KOHCTPYUPOBAHHUS.

IIpaBuna nopsaka nercTeuil. Berancnenue
3HAYCHUW YHUCIIOBBIX BBIPAKEHUM.
CocrapiieHUE U 3aMUCh YUCIOBBIX BHIPAKCHUH.
Pemrenne TekcTOBBIX 337124 apu(PMETHICCKUM
CII0COOOM.

- BBIYHUCJATH 3HAYEHUSI YUCIOBBIX BBIPAKECHUMN, COJIEPIKAIMX ICHUCTBUSA Pa3HBIX CTYNEHEU, CO
CKOOKaMH U 0e3 CKOOOK;

- ONMepMpoOBATh MAaTEMAaTUYECKHMMHU CHMBOJIAMH, JICUCTBYS B COOTBETCTBMU C NMPAaBUJIAMH 3aIUCH
MaTeMaTUYECKUX BbIPaKEHUI;

- pemiaTh TEKCTOBBIE 3aJa4d apHU(PMETHUYCCKHM CIIOCOOOM, WCIOJB3YS PA3IMYHBIC 3aBUCHMOCTH
MEXy BEJIMYMHAMH (CKOPOCTh, BpeMs, PacCTOSTHUE; paboTa, MPOM3BOAUTEILHOCTD, BpEMs U T.11.);

- AaHAJIM3MPOBATh U OCMbBICJIUBATH TEKCT 3a/a4H;

- OCYLIECTBJISITh CAMOKOHTPOJIb, IPOBEPSIsSt OTBET Ha COOTBETCTBUE YCIOBUIO.

Bo3BeneHue HaTypaabHOIO YKCIIA B CTENIEHD,
KBaJIpaT U KyO yuca.
Brrunciienne 3HaueHUN BBIPAXKEHUH, CONEPKALLINX
CTEIICHHU.

- ONEepHPOBATh CHUMBOJIMYECKOW 3alMCBIO0 CTENEHM YNCIA, 3aMEHsISl NIPOU3BEIIECHUE CTENECHBIO U
CTENEeHb POU3BEACHHUEM;

- BBIYMCJIATH 3HAUEHUS CTENECHEH, 3HAYCHMS YMCIIOBBIX BBIPAKEHUM, COJAEpPIKAIIMX KBaJIpaTbl U
KyObl HAaTYpaJIbHBIX YHCET;

- IPUMEHSATh IPUEMBI IPUKUJIKU U OLIEHKH KBaJPaTOB U KyOOB HaTypaJlbHBIX YUCEI;

- OCYIIECTBJISITh CAMOKOHTPOJIb ITPH BBIITOJIHEHUHU BBIYUCIICHUN;

- AaHAJIM3HUPOBATH HAa OCHOBE YMCIIOBBIX DKCIIEPUMEHTOB 3aKOHOMEPHOCTH B ITOCJIE0BATEIBHOCTAX
111(p, KOTOPHIMH OKAaHYMBAIOTCS CTETIEHN HEOOIBIINX YUCEIL.

JIBI>KeHe B IPOTHBOIOIOXKHBIX HANpPaBICHUSAX,
CKOPOCTb COJIMIKEHHSI, CKOPOCTD YIAICHHUSL.
JIBM>KEeHHE 110 pEKe, CKOPOCTh IBUKEHUS 110

TEYEHUIO, IPOTHUB TEUECHHUS.
3azayu Ha JBUKECHHUE.

- pemiaTh TEKCTOBbIE 3aJlaud apU(PMETUYECKUM CIIOCOOOM, HCIOJIb3YS 3aBHCUMOCTH MEXKIY
CKOPOCTBIO, BpEMEHEM, PACCTOSIHUEM;

- AHAJIM3UPOBATH U OCMBICJIMBATB TEKCT 3a/]a4u;

- MOJEJMPOBATH YCIOBHUE C MMOMOIIBIO CXEM U PUCYHKOB;

- nepe()opMyJIMPOBAThH YCIIOBHUE;

- CTPOMTH JIOTHYECKYIO LIENOYKY pPacCyKIEeHUM;

- KPUTUYECKU OLEHUBATDH IIOJyUYEHHBIH OTBET, OCYIIECTBIATh CAMOKOHTPOJIb, IIPOBEPSISI OTBET HA
COOTBETCTBHUE YCIIOBHUIO.




«JleMCTBUSA C HATYPAJIbHBIMH YHCJIAMM»

- BBIYHMCJIATH 3HAYCHNS YUCIIOBBIX BBIPAKCHU;

- Ha3bIBATh KOMIIOHEHTHI apH(PMETUIECKUX JICHCTBUH;

- HAXOMTh HEN3BECTHBIE KOMIIOHEHTHI apu(PMETUUECKUX ACHCTBUIH;

- 3amMchIBaTh B OyKBEHHOW (hopMe CBOWCTBA HYNS M €IMHMLBI NMPHU CIOKEHUHM W BBIYUTAHUM,
YMHOXEHHUH U JECJICHUN;

- Ha3bIBaTh OCHOBAHUE U I10KA3aTelb CTEIICHU;

- HAXOMThb KBaJIpaThl U KyObl YKCen;

- BBIYUCJIATH 3HAYCHMS BBIPAKEHUN, COCPKAIIMX CTEIICHH;

- HCCJIEI0BATh 3aKOHOMEPHOCTH, CBSI3aHHBIE C ONPE/IEICHNUEM MOoCIeAHEN [IU(PhI CTENEHHY;

- IPUMEHATH I0Jy4CHHbIEC 3aKOHOMEPHOCTH B XOJI€ pEIIeHUs 3a1a4.

I'nasa 4. Hcnonv3osanue ceoiicme oeiicmeuii npu evtuucienuax (10 uacos)

CBolicTBa CII0KEHUS U YMHOXKEHHUS.

- 3amucbIBaTh C IOMOUIbI0 OYKB INEPEMECTUTEIBHOE U COYETATEIbHOE CBOMCTBA CIOXKEHUS U
YMHOXEHHUS;

- ¢opmyaupoBaTh TpaBWIa NPEOOPA30BAHUS UHCIOBBIX BBIPAKECHUH HA OCHOBE CBOMCTB
CJIOKEHHUS U YMHOXKEHHS;

- HCIOJb30BATh CBOMCTBA JEUCTBUHM Ul IPYNIIMPOBKM CIIATa€MbIX B CyMME M MHOYKUTEJIEH B
MIPOU3BEJICHUY;

- KOMMEHTHPOBATh CBOU JICUCTBUS;

- AHAJIM3MPOBATH M PACCYKAATH B XOJ€ HCCIIEJOBAHUS YUCIOBBIX 3aKOHOMEPHOCTEH.

PacnipenenutenbHoe CBONCTBO YMHOKEHUS
OTHOCHUTEJIBHO CIIOKEHUSI.

- 00CY:KIaTh BO3MOXXHOCTH BBIYHCIICHHS IUIONIAIM TPSIMOYTOJIbHHUKA, COCTaBIEHHOTO W3 JBYX
MPSIMOYTOJILHUKOB, Pa3HBIMU CIIOCOOAMH;

- 3alUCBIBATH PACIPEEIUTEIbHOE CBOMCTBO YMHOXKECHHUS OTHOCHUTEIBHO CIOKEHHUS C ITOMOIIBIO
OyKB;

- (¢opmynaupoBaTh M NPHUMEHSITH TPABUIO BBIHECEHUS OOMIETO MHOXKHTEIS 32 CKOOKH |
BBITIOJHATH 00paTHOE MPeoOpa30OBaHHE;

- Yy4acTBOBaTb B OOCYX/JIEHHH BO3MOXKHBIX OHIMOOK B IIETIOYKE NpPeoOpa3oOBaHUS YHCIOBOTO
BBIPAXKECHHUS;

- pelaTh TEKCTOBBIE 3a/1a4H apU(PMETHIECKUM CIIOCOO0M, MpeAIaraTh pa3InyHble CIOCOOBI
peleHHsL.




3amaun Ha YaCTH.
3aauy Ha ypaBHUBAHUE.
Perrenne TeKCTOBBIX 3a7a4.

- AHAJIM3UPOBATH U OCMBICJIHBATH TCKCT 33]1a4H;

- nepegopMyTHPOBATH YCIIOBHE;

- H3BJIeKATh HEOOXOIMMYIO HH(OPpMAIIHIO;

- MOIeJIMPOBATH YCIIOBHE 33/1a4H, HCIIOJIb3Ys PEAIbHBIC MPEAMETHI U PUCYHKH;

- pelIaTh 33/1a4M HA YACTH U HA yPaBHUBAHUE 110 TPEIIIOKECHHOMY TUIAHY;

- IVIAHUPOBATH XOJ PEIICHUS 33]]a4H apUPMETHIECCKUM CIIOCOOOM;

- OLIEHUBATH IOJTyYCHHBII OTBET, OCYIIECTBISTh CAMOKOHTPOIIb, IPOBEPsIsi OTBET HA COOTBETCTBHUE
YCIIOBHIO;

- MPUMEHSITh HOBBIE CITOCOOBI PACCYKICHHS K PEIICHHIO 3a]1a4, OTPAXKAIOIINX KU3HCHHBIC
CUTYaIlUH.

«CaoiicTBa 1elicCTBUA IPU BHIYUCTEHUTX)

- TPYNIIUPOBATH ClIaraeéMble B CYMME U MHOXXHUTENU B IPOU3BE/ICHUY;

- PaCKpbIBaTh CKOOKH B TIPOU3BEJCHUU U BBIHOCHTB B CyMMeE OOIIMN MHOXKHUTENb 33 CKOOKH;
- MPUMEHSITH PA3HOOOPa3HbIe TPUEMBI PAITMOHATN3ALMY BEIYMCIICHUN, 3aITUCHIBAS
COOTBETCTBYIOIIYIO IIETIOYKY PABEHCTB;

- pemiaTh 33/1a4u Ha YacTH, HA ypaBHUBAHUE.

I'nasa 5. Yenot u mnozoyzononuku (9 uacos)

VYrou. buccekrpuca yria.
Buppr yrios.

- PACIIO3HABATh HA YEPTEKaX, PUCYHKAX U MOZECIIAX YIJIbI,

- pacno3HaBaTh NPAMOU, Pa3BEPHYTHIN, OCTPBIN, TYIION YIoJI;

- 1300pasKkaTh yIibl OT PYKH U C HCIIOJIb30BAaHUEM YEPTEKHBIX HHCTPYMEHTOB HA HEJIMHOBAHHOM U
KJIeT4aToi Oymare, MoaeJIMpoBaTh U3 Oymaru u Jip. MaTepHasoB;

- Pacno3HaBaThb, MOAEJIHPOBATH OUCCEKTPUCY YIIIA.

I'panycnas mepa yria. U3mepenue u noctpoeHue
YIJI0B ¢ IOMOUIBIO TPAHCIIOPTHUPA.
[TocTtpoenue yriia 3aJaHHO BETUYUHBI.

- pacno3HaBaTh Ha YEPTEKAX, PUCYHKAX U MOJEIISIX MPsIMBIE, pa3BEPHYTHIE, OCTPBIE, TYNBIE YIJIbI;
- HI3MEPATH C IIOMOILBIO TPAHCIIOPTUPA U CPABHUBATH BEINYMHBI YIJIOB;

- CTPOUTD YIJIbl 3aIaHHON BEJIMYUHBI C IIOMOIIbIO TPAHCIIOPTHPA;

- pelaTh 3aJa41 Ha HaXOX/EHUE I'PAalyCHOU MEPHI YIJIOB.

MmuoroyronasHuKHU. [IepumeTp MHOTOYTrOJIbHUKA.
Jlnaronaiab MHOTOYTOJIbHUKA.
Brinykible MHOTOYTOJIBHUKH.

- pacno3HaBaTh MHOTOYTOJILHUKU Ha YepTexkax, pUCYHKAX, HAXOJAUTh UX aHAJIIOTU B OKPY)KAIOIIEM
MUDE;

- MO/IeJIMPOBATh MHOTOYTOJIbHUKH, UCITIOJIb3Ys OyMary, IpOBOJIOKY U Jp.;

- M300paaTh Ha HETMHOBAHHOM M KJIeT4aTol Oymare;

- H3MEPATH JJIMHBI CTOPOH U BEJIMYMHBI YTIIOB MHOTOYTOJIbHUKOB;

- MPOBOAUTH JTUArOHAJIM MHOTOYTOJIbHUKOB;

- HCII0JIb30BATh TEPMUHOJIOTHIO, CBA3aHHYIO C MHOTOYTOJIbHUKAMU;

- KOHCTPYHPOBATh AJITOPUTM BOCIPOU3BEICHUS PUCYHKOB, IIOCTPOEHHBIX U3 MHOTOYTOJIbHUKOB;

- CTPOUTH IO AITOPUTMY, OCYHIECTBJISITb CAMOKOHTPOJIb, IPOBEPSISI COOTBETCTBUE IOJIyYEHHOTO
M300pakeHUs 33JaHHOMY PUCYHKY;

- BBIYHCJIATH [IEPUMETPBI MHOTOYT'OJIbHUKOB.




«Yriabel n MHOTI'0yIroJIbHUKHW»

- MO/IeJIMPOBATh MHOTOYT'OJIbHUKH, UCIIOJIb3Ysl OyMary, IpoBOJIOKY U Jp.;

- H300paaTh Ha HETMHOBAHHOM U KJIeTYaTOM Oymare;

- H3MEPATH JJIMHBI CTOPOH U BEJIMYMHBI YTJIIOB MHOI'OYTOJIbHUKOB;

- PACNO3HABATH IIPSIMbIE, OCTPHIE, TYNbIE YIJIbl MHOTOYTOJIbHUKOB;

- H3MEPATH JJIMHBI CTOPOH U BEJIMYMHBI YTJIIOB MHOT'OYTI'OJIbHUKOB;

- H300paxkaTh MHOIOYTOJIbHUKHY;

- pa30MBaTh MHOTOYT'OJILHUK M COCTABJISITh MHOTOYTOJIbHUK M3 33/1aHHBIX MHOTOYTOJIbHUKOB;

- ompeAesIsiTh YUCIIO IMaroHajael MHOTOYrOJIbHUKA;

- HCII0JIb30BATh TEPMUHOJIOTHIO, CBA3aHHYIO C MHOTOYTI'OJIbHUKAMU;

- KOHCTPYHPOBATh AJIFOPUTM BOCIPOU3BENECHUS PUCYHKOB, [IOCTPOEHHBIX U3 MHOTOYT OJIbHUKOB;
- CTPOMTH II0 AJITOPUTMY, OCYILIECTBJIATH CAMOKOHTPOJIb, IIPOBEPssl COOTBETCTBUE MOJIYYEHHOTO
M300pakeHUs 33JaHHOMY PUCYHKY;

- BBIIBUI'aTh TUIIOTE3bl O CBOMCTBAX MHOTOYTOJIbHUKOB U 00OCHOBBIBATh UX;

- BBIYHCJIATH IEPUMETPbl MHOTOYT OJIbHUKOB.

TI'naea 6. /lenumocmo uucen (16 uacos)

[enurenu n KpaTHbIE.

- ¢opMyIHUpPOBATH OIPEACICHUS MOHATUN <«ICTUTENbY) U «KPATHOE» YWCiia, YHOTPeOJATh UX B
peuu;

- HAXOAUTh HauOONBIIUKA OOIIMI JeNUTEeNlb W HauMeHbIee Oo0Iee KpaTHOE JIBYX YHCEll,
HCMOJIB30BATH COOTBETCTBYIOIINE 0003HAYCHMUS;

- peliaTh TEKCTOBBIC 33/1a4H, CBA3aHHBIC C IETMMOCTHIO YUCEL.

[IpocTeie u coctaBHbIe uncna. Pemero
Opartocdena
PasnokeHue HaTYpaabHOTO YUCIA HA TPOCTHIE
MHOXUTCIIN.

- (hopMysIHPOBATH ONPEAEIECHUS TPOCTOTO U COCTABHOT'O YHCIIA;

- IPUBOIUTH TIPHUMEPBI TPOCTHIX U COCTABHBIX YHCEI;

- BBIMOJTHUTH PA3JI0’KEHHUE YMCIIa HA IPOCThIE MHOXKUTEIH;

- HCIOJIL30BAaTh MAaTEMAaTHYECKYI0 TEPMUHOJIOTHIO B PACCYXICHHUSX U OOBSICHEHHUS, BEPHO WU
HEBEPHO YTBEPIKICHUE;

- HAXOAMTH IIPOCTHIC YKCIIA, BOCIIOIB30BABIINCH «PEIIETOM JpaTocdeHa» 1Mo MpeyIoKEHHOMY B
y4eOHUKY IJIaHYy;

- BBISICHAITD, SIBJISICTCS JIU YUCIIO COCTABHBIM;

- HCT0JIB30BATh TAa0JHILy IPOCTBIX YHCET;

- IPOBOJUTH HECIIOKHBIC HCCIICIOBAHUS, OMIUPASCh HA YUCIOBBIC SKCIIEPUMEHTHI (B TOM YHCIIE C
IOMOIIBI0 KOMITBIOTEPA).

JenuMocTh mpOU3BEACHUS.
JenumocTb CyMMBI.

- opMyJIMpOBATH CBOICTBA ICTMMOCTH CYMMBI U TIPOM3BEICHUS;

- A0KA3bIBATH YTBEPKICHUS, 00paIasch K COOTBETCTBYIOLUIUM (HOPMYITUPOBKaAM;

- KOHCTPYHPOBATh MaTEMAaTHYECKHE YTBEPIKICHHS C TIOMOIIBIO CBSI3KU «ECITH. .., TO...»;
- HCIO0JIb30BATh TEPMUH «KOHTPIIPUMEDPY;

- OIPOBEPraTh YTBEpKJIECHUE 00IIET0 XapakTepa ¢ MOMOIIBI0 KOHTPIpUMeEpa.




[Tpusznaku genumocty Ha 10, Ha 5 1 Ha 2.
[Tpusnaku genuMocTy Ha 3 1 Ha 9

- (popmysIUpoOBaATH NpU3HAKK JeauMocTd Ha 10, Ha 5, Ha 2, Ha 9, Ha 3;

-MIPUBOAUTH TIPUMEPHI YUCEN, NESNAIUXCSI U HE JENAIUXCS Ha KaKoe-TM00 M3 YKa3aHHBIX YHCel,
AaBaTh Pa3BEPHYTHIC MOSICHEHMUS,

- KOHCTPYHPOBATH MAaTEMaTUUYECKUE YTBEPKICHUS C TTIOMOILBIO CBS3KU «ECJIH. .., TO...»;

- 00beIMHATDH JBa YTBEPXKIEHUS B OJHO, HCIOIb3Ys CIOBOCOYETAHHWE «B TOM U TOJBKO B TOM
ciIydae»;

- IPUMEHSITh NIPU3HAKU JICIMMOCTH;

- MCNO0JIB30BATh MIPU3HAKH JITUMOCTH B PACCYXKICHUSX;

- 00bSICHATD, BEPHO WJIM HEBEPHO YTBEPXKICHHUE.

JeneHue ¢ ocraTkoMm.

- BBITIOJIHATH JICTICHUE C OCTATKOM IIPH PEIICHUH TEKCTOBBIX 33/1a4 U HHTEPNPETHPOBATH OTBET B
COOTBETCTBHUH C TIOCTABJICHHBIM BOIIPOCOM;

- KJIaccH(pMIHUPOBATH HATYpaAJIbHBIC Yucia (YETHBIC U HEYETHBIC, TT0 OCTaTKaM OT JCJICHUs Ha 3,
Ha 5 ¥ T.IL.).

«I[e.]'II/IMOCTb qucenm

- IPUMEHSTD [TOHATHS, CBSI3aHHBIE C JIETMMOCTBIO HaTypaJIbHbIX YUCEIL;

- HCII0JIb30BAaTh CBOMCTBA U MIPU3HAKH JICIIUMOCTH;

- JOKa3bIBATh H ONPOBEPraTh C IOMOIIbIO KOHTPIIPUMEPOB YTBEPKACHUS O IETUMOCTH YHUCET;
- pelaTh 3a/1a4M Ha JIEJIEHUE C OCTaTKOM.

I'nasa 7. Tpeyzonvnuku u uemwipéxyzoavnuxu (10 uacoes)

TPCYTOJ'ILHI/IKI/I. Buggsl TPEYrOJIbHUKOB.

- pacno3HaBaTh TPEYTOJIbHUKH HA YEPTEKAX U PUCYHKAX;
- MPUBOAUTH TTPUMEPHI AHATIOTOB ATUX (DUTYP B OKPYKAIOIIEM MUPE;

- H300paxKaTh TPEYrOJbHUKU OT PYKH M C HCIOJIH30BAHUEM YEPTEKHBIX HHCTPYMEHTOB, HE
HEJIMHOBAHHOM M KJIeT4aTol Oymare;

- MOJeJIMPOBATH, UCTIONB3Ys Oymary, MpoBOJIOKY U Ap.;

- HCCJIEeN0BATh CBOWCTBA TPEYrOJHLHUKOB TYTEM OSKCIICPUMEHTa, HAOJIOJICHUS, H3MEpPEHUS,
MOJICTTUPOBAHUS, B TOM YHCIIE, C UCTIOIB30BaHUEM KOMITBIOTEPHBIX MTPOTPaMM;

- M3MePATH JJINHBI CTOPOH, BEJTUYHHBI YTJIOB TPEYTOJILHUKOB;

- KJIacCu(PMUIHUPOBATH TPEYTOJBHUKY 110 yIJIaM, IO CTOPOHAM;

- pacno3HaBaTh PaBHOOECAPEHHBIC U PABHOCTOPOHHHE TPEYTOJIbHHUKHY;

- HCMO0JIb30BATh TEPMUHOJIOTHIO, CBA3aHHYIO C TPEYTrOJbHUKAMU;

- BBIIBHTaTh THUIIOTE3Bl O CBOWCTBAaX paBHOOCIPECHHBIX, PAaBHOCTOPOHHUX TPEYTOJIHHHUKOB,
000CHOBBIBATD UX;

- 00BSICHATH Ha TIPUMEPax, ONMPOBEPTraTh C TIOMOIIBIO KOHTPIIPAMEPOB YTBEPIKICHUS O CBOMCTBAX
TPEYTOJIbHUKOB;

- HAXOJUTh TICPUMETP TPEYTOJIBHUKOB, B TOM YHCJIC, BBITIOIHSS HEOOXOMMbBIC H3MEPCHHS,

- KOHCTPYHPOBATh OPHAMEHTHI M MMAPKEThI, N300paxkast UX OT PYKH, C IOMOIIBI0 HHCTPYMEHTOB, a
TaK)Ke UCTIOJIb3YsI KOMITBIOTEPHBIC TPOTPAMMBEI.




[IpAMOyYTOJIbHUKH.

- pacno3HaBaTh NPSMOYTOJIbHUKU HA YepTekKaX U pUCYHKaX;

- IPUBOAMTH IIPUMEPHI AHAJIOTOB MIPSIMOYTOJIBHUKOB B OKPY’KAIOILLEM MUPE;

- opmyIMpoOBaTH ONpeseraeHNs IPIMOYTOJIbHUKA, KBAIpaTa;

- M300paxkaTh MPSIMOYTOJbHUKM OT PYKM Ha HEIMHOBAHHOW W KIETYaTOH Oymare, CTPOMUT,
UCIIOJb3Ys YePTENKHBIE MHCTPYMEHTBI, 110 33J]aHHBIM JJIMHAM CTOPOH;

- MO/IeJIMPOBATh, UCIIOJIB3Ys OyMary, MpoBOJIOKY U JIp.;

- HAXOMThb [IEPUMETP IIPSIMOYTOJIbHUKOB, B TOM YHCJIE, BBINOIHASL HEOOX0AUMBIE U3MEPEHUS;

- HCCIe0BATh CBOWCTBA MPSIMOYTOJIBHUKOB IYyTEM OJKCIEPHUMEHTA, HAOIIOACHUS, W3MEpEHUs,
MOJICJIMPOBAHMS, B TOM YHCIIE KOMIIBIOTEPHBIX ITPOrPaMM;

- CPaBHUBATH CBOICTBA KBaj[paTa 1 MPSMOYTOJIbHUKA OOIIEr0 BUIA;

- BBIIBUI'aTh TUIIOTE3bI O CBOMCTBAX MPSIMOYTOJIbHUKA, 000CHOBBIBATH UX;

- 00BSACHATH Ha IPUMEpaX, ONPOBEPraTh C IOMOLIbI0 KOHTPIIPUMEPOB YTBEPHKIEHUS O CBOMCTBAX
IPSMOYTOJIbHUKOB.

PaBublie Gurypsl. [IpuzHaku paBeHCTBa.

- pacno3HaBaTh paBHBIC QUTYPHI, IPOBEPATH PABEHCTBO (DUTYp HAIOKEHUEM;

- H300paKaTh paBHbIC PUTYPHL;

- pa3buBaTh GUTypHl HA PaBHBIE YACTH, CKJIAIBIBATh (PUTYPHI U3 PAaBHBIX YacTEH;

- BBIIBHTATh THIIOTE3bl O CBOWCTBaX paBHOOEAPCHHBIX, PABHOCTOPOHHUX TPEYTrOJILHUKOB,
000CHOBBIBATD UX;

- 000CHOBBIBATbH, OOBJACHATHL Ha IMpHUMEpax, OMPOBEPraTbh C IOMOIILI0 KOHTPIPHUMEPOB
YTBEPKACHUS O paBEHCTBE QUTYD;

- ¢popmMyaupoOBaTH TPU3HAKK PABEHCTBA OTPE3KOB, YIIIOB, IPSIMOYTOJILHUKOB, OKPYKHOCTEH;

- KOHCTPYHPOBATh OPHAMCHTHI M ITAPKETHI, N300paxasi UX OT PYKH, C TIOMOIIBIO HHCTPYMEHTOB, a
TaK)Ke MCTOJIb3Ysl KOMIbIOTEPHBIE IPOTPAMMBEI.




HJ'IOH.[&,I[B MpAMOYT'OJIbHUKA.

- BBIYHCJIATH I[UIOMIAJX KBaJIpaTOB, MPSIMOYTOJbHUKOB MO COOTBETCTBYIOIIUM IPaBUJIaM M
bopmynam;

- MOJeJIUPOBATh (DUTYPHI 331aHHOH TUTOIIAAN, GUTYPBI, pAaBHBIE 1O TUIOLIATH;

- MOJIEJIMPOBATDH CIUHHIIBI U3MEPCHHUS TUTOIIAIMN;

- BBIPAKATh OJIHH CAMHUIIBI U3MEPEHHUS TUTOIAIH Yepe3 APYyrHe;

- BBIOUPATH €MHUIBI U3MEPEHUS TUIOMIAIN B 3aBUCUMOCTH OT CUTYaIIHUH;

- BBINOJIHATD [TPAKTHKO-OPUEHTHPOBAHHBIC 33/IaHKsI HA HAXOXKICHHUE TUIOIIA/ICH;

- BBIYMCJIATD TUIOMAAN GUTYP, COCTABICHHBIX U3 MPAMOYTOJIbHUKOB;

- HAXOAUTDb NPHOIMKEHHOE 3HAYCHHUE TUTOMAnU GUryp, pa3duBas UX Ha €MHUYHBIC KBAIPATHI;

- CpaBHUBATH (DUTYPHI 10 IUIOMIAN U IEPUMETPY;

- pemIaTh 331241 Ha HAXOXICHHE TIEPUMETPOB U IUIOIIAACH KBaIPaTOB, MPSIMOYTOJIbHUKOB;

- BBUICJIATH B YCJIOBUU 3a/1a4M JaHHBIC, HEOOXOAUMBIC JIJIsl € pelIeHHs], CTPOUTh JIOTHYCCKYIO
IETIOYKY PACCYKICHUN;

- COMOCTABJIATD MOJYYCHHBII PE3YJIbTAT C YCIOBUEM 3a/1a4H.

«Tpeyro/ibHUKH H 4eThIPEXYTroJbHUKU»

- pacno3HaBaTh TPEYTrOJIbHUKHY, IPAMOYTOJIbHUKH HA YEPTEKAX U PUCYHKAX;

- ONpefesTh BUJ TPEYTOJIbHUKOB;

- n300paskaTh TPEYrOJbHUKH, INPSAMOYIOJIbHUKM OT PYKH M C HCIOJB30BAHUEM YEPTENKHBIX
UHCTPYMEHTOB;

- HAXOAUTB IIEPUMETP TPEYTOJIbHUKOB, IPAMOYT OJIbHUKOB;

- BBIYUCJIATH JIOIIAIN KBaJIPAaTOB U IPSIMOYTOJIbHUKOB;

- pelaTh 3aJa41 Ha HaXOKJICHHUE [IEPUMETPOB U ILIOIIAAEH KBaJApPaTOB, IPIMOYTOJIbHUKOB;

- MCCJIeJ0BaTh CBOWCTBA TPEYTOJIbLHUKOB, MIPSIMOYTOJIBHUKOB IYTEM 3KCIIEpUMEHTA, HAOIII0IEHuS,
U3MEPEHM], MOJEIUPOBAHNS, B TOM YHUCIIE, C UCIIOIb30BAHUEM KOMIIBIOTEPHBIX IIPOTpaMM;

- ¢opmMyTHpPOBATH YTBEPKACHUS O CBOMCTBAX TPEYTrOJbHUKOB, IPSIMOYTOJIbHUKOB, PaBHBIX (QUTYD;
- 00BSACHATDH Ha NIPUMEpPAX, ONPOBEPraTh C IOMOIIBIO KOHTPIPUMEPOB YTBEP)KJIEHUS O CBOMCTBAX
TPEYTrOJIbHUKOB, IPSMOYTOJIbHUKOB, PaBHBIX (UTYD;

- KOHCTPYHMPOBATb AJITOPUTM BOCIPOU3BEIACHUS PUCYHKOB, IOCTPOCHHBIX W3 TPEYIrOJIbHUKOB,
IIPSAMOYTOJIBHUKOB, CTPOMTB 110 aJIrOPUTMY, OCYHIECTBJATH CAaMOKOHTPOJIb, IIPOBEPSs
COOTBETCTBUE MOJIyYEHHOT'O M300paKeHUS 3aJJaHHOMY PUCYHKY;

- KOHCTPYMPOBATh OPHAMEHTHI U MMapKeThl, N300paxas UX OT PYKH, C IOMOIIbIO HHCTPYMEHTOB, a
TaK)K€ UCII0JIb3Ysl KOMIIBIOTEPHBIE IIPOTPAMMBI.

I'nasa 8. /Ipoou (19 uacos)




Yro takoe qpo6s. [IpaBunbHbIE 1 HETIPaBUIIbHbBIE
JIpoOH.

N3o0pakenue npodeit ToukaMu Ha KOOPIMHATHOU
IPSIMOM.

-MoaenupoBathb B rpaduueckoii, mpeaAMeTHOM GopMme A0Tu U ApOooH;

- ONIepUPOBATH MATEMATUYCCKIMH CHMBOJIAMH;

- 3aNMCBHIBATH JIOJIH B BUJIC OOBIKHOBEHHOW APOOH, YHTATD JIPOOH;

- HA3bIBATh YUCIIUTENb U 3HAMEHATENb JPOOH, 00 bACHATH UX COACPKATESIbHBIN CMBICIT;

- 0TMeYaTh JIPOOH TOUKAMHU KOOPIUHATHOM MPSIMOIA;

- HAXOJUTh KOOPJWHATHI TOUEK, OTMEUCHHBIX HA KOOPJIUHATHOMN MPSIMON;

- pelIaTh TEKCTOBBIC 3a/1a49H C OIOPOM HA CMBICH MOHATHS APOOH;

- MPUMEHSITH IPOOU JIJIsl BRIPAXKCHUS SIMHUI] U3MEPEHUS JIIMHBI, MACChI, BPEMEHH B OoJiee
KPYITHBIX CJIMHHIIAX.

OcHoBHOE CBOWCTBO Apobu. PaBHEIE 1poOH.
[TpuBeneHue npodeit K HOBOMY 3HAMEHATEIIO.
Cokpaienue apooei.

- ¢popMyaTHPOBATH OCHOBHOE CBOMCTBO JIPOOH U 3alMCHIBATH €T0 C TIOMOIIIBIO OYKB;

- MoOAeJUpoOBaTh B rpaduyeckoil (opMe M C IMOMOIIBIO KOOPAWHATHON MPSMOW OTHOIICHHE
paBeHCTBa JIpooeii;

- MPHMEHSITh OCHOBHOE CBOMCTBO JIPOOH K IMPeoOpa30BaHUIO IPOOCii;

- HaXOJUTh OMMOKH IMPH COKPAIICHWU ApoOel W TPUBEICHUU MX K HOBOMY 3HAMCHATEIIO U
O00BACHATH UX;

- aHAJIM3HUPOBATH YHCIIOBBIC MOCIECIOBATEIIEHOCTH, WICHAMH KOTOPBIX SIBJISTFOTCSI IPOOH;

- HAXOUTh MPABUIIA X KOHCTPYHUPOBAHUS;

- aHAJIM3HPOBATH YHCIIOBBIC 3aKOHOMEPHOCTH, CBSI3aHHBIC ¢ OOBIKHOBEHHBIMHU JAPOOSIMH;

- MPAMEHSITH IPOOH ¥ OCHOBHOE CBOMCTBO JIPOOH IPH BBIPAKECHUH €IUHUI] K3MEPEHHUS B OoJiee
KPYITHBIX MHUIIAX.

CpaBHeHue 1po6eii ¢ OJMHaKOBBIMU
3HAMEHATEISIMH.
ITpuBenenue npobeii k 0OIEMy 3HAMEHATEITIO,
CpaBHEHHUE APOOEH C pa3HBIMU 3HAMEHATEIISIMHU.

- MOJeJHMPOBATH C MOMOIIBI0 KOOPAWHATHOW MPSIMOW OTHOIIEHUS «OOIbIIE» U «MEHbILE» IS
OOBIKHOBEHHBIX APOOEii;

- CpPaBHHMBATh JIPOOU C paBHBIMU 3HAMEHATEISIMH;

- MPUMEHATH pPa3IUYHbIe MPUEMBI CpaBHEHUS APOOEH ¢ pa3HBIMU 3HAMEHATEISIMHU, BBHIOMpas
HauboJee MOAXOIALINI MPUEM B 3aBUCUMOCTH OT KOHKPETHOM CUTYallnu;

- HAXOAUTD CTIOCOOBI PEIICHUS 33/1a4, CBI3aHHBIX C YIOPSIOYMBAHUEM U CPABHEHUEM JIPOOEH.

Jenenue u npobu. IlpeacraBnenue HaTypaaIbHBIX
qrceln APOOsSIMHU.

- MOJeJMpoBaTh B rpadUyeckoil M MpeaMeTHON (OpMe CyIIECTBOBAaHUE YACTHOTO JIs JIFOOBIX
JIBYX HaTypallbHbIX YHCEIT;

- ONepupoBaTh CUMBOJbHBIMU (DOPMAMHU: 3alKCHIBATh PE3YyJIbTaT JEICHUS HAaTypalbHBIX YHCEN B
BUJIE IpOOH, MPEACTABIATH HATypalIbHbIE YUCIIa OOBIKHOBEHHBIMU JPOOSIMH;

- pemiaTh TEKCTOBBIE 3a/1a4M, CBSI3aHHBIE C JIEJICHUEM HAaTypalbHBIX UYHCEN, B TOM YHUCIIE, 33a4i U3
peasbHOM MPAKTUKH.

«/Ipoom»

- MOJeJMPOBaThL B Tpaduueckoi, MpeaMeTHOW ¢GopMe TOHSATHUS M CBOWCTBA, CBS3aHHBIE C
MOHITHEM OOBIKHOBEHHOU ApoOH;

- 3aITMCHIBATh U YMTATh OOBIKHOBEHHBIE IpO0OH;

- COOTHOCHUTh




I'naea 9. /leiicmeusn c opoosamu (35 uacos)

CroxeHue 1 BEIYUTaHUE APOOEH ¢ OJMHAKOBBIMH
3HaMEHATEISIMU.
CrnosxeHue ¥ BBIYMTaHUE APOOEH ¢ pasHbIMU
3HaMEHATEISIMU.

- MOJeJUPOBATH CIIOKEHHE M BBIYMTAHUE APOOEH C MOMOIIbI0 PeajbHbIX 00BEKTOB, PUCYHKOB,
cXeMm;

- (popMy/IHpPOBATH M 3aNMMCHIBATH C MIOMOLIbIO OYKB MpaBUJIa CIOXKEHHUS U BBIYMTAHUS IpoOeH C
OJIMHAKOBBIMH 3HAMEHATEIISIMU;

- BBINOJIHATH CIOXEHHE U BBIYMTAHUE IpOoOEH C OAMHAKOBBIMH M pa3HbIMH 3HAMEHATEISIMHU,
UCTIOJNIB3Ys HaBBIKU ITpeoOpa3oBaHus ApooOei;

- AONOJIHATH Apo0sk 10 1;

- IPUMEHSITH CBOMCTBA CIIOXKEHUS JUIS PAllMOHAIM3alUH BEIYMCICHUI;

- pelIaTh TEKCTOBBIC 33/1a4H, COJIepIKaIIe JPOOHbIEC JaHHBIE.

CrnoxeHre ¥ BBIMUTAHHE CMEIIAHHBIX JPO0Ci

- OOBSICHATH IMpPUEM BbIACICHUS I€JI0M YacTM W3 HENpaBWIbHOM JpoOH, MpeacTaBICHUS
CMEIIaHHOH JIpoOU B BUJIE HEMPABIWIBHOM U BBIIOJIHATH COOTBETCTBYIOIUE 3aAIHCH;

- BBINIOJIHATH CJI0)KEHHUE U BBIYUTAaHUE CMEUIaHHbIX JIpO0eii;

- KOMMEHTHPOBATh XOJ] BBIYMCIICHUS;

- HCII0JIB30BATh IIPUEMBI IPOBEPKHU PE3YJIHTATA BBIYUCICHUS;

- MCCJIE0BATD YNCIIOBBIE 3aKOHOMEPHOCTH.

YMHOX€eHHE ApoOeH.

- ¢popMyIHPOBATH U 3aNMCHIBATH C IOMOLIbIO OYKB ITPaBUIJIO YMHOXKEHUS IpO0Oeii;

- BBIIIOJIHATH YMHOXCHHE ,[[p06el71, YMHOXCHUC ):[p06I/I Ha HaTypaJIbHOC YHCJIO U HAa CMCHIAHHYIO
ApoOb;

= BBIYUCJIATDH 3HAUYCHUS YN CIIOBBIX BLIpa)KeHI/II\/'I, COJACpKalInX ,Z[pO6I/I;

- IPpUMCHATH CBOMCTBA YMHOXKCHHA JJIA palliOHATIN3 AU BI)I‘II/ICJ'IGHI/II\/’I;

- MIPOBOAMTD HECIIOXKHBIC UCCIICTOBAHUSA, CBA3AHHBIC CO CBOMCTBaMU I[pO6HBIX qurceli, OnrupasiCh Ha
YHUCJIOBBIC OKCIICPUMCHTBI;

- pemiaTb TCKCTOBLIC 3aJa4, COACPXKAIIUEC L[pO6HLIe JAaHHBIC.

Bsaumno-o0Opatnblie npodu. Jlenenue qpooeii.

- (opMyJHPOBATH M 3ANHMCHIBATH C TIOMOINBIO OYKB CBOWCTBO B3aMMHO OOpaTHBIX ApoOeH,
MIpaBUJIO JIEJICHUS APOOEii;

- BBINOJIHATH JeNeHue ApoOel, neneHrne IpoO0M Ha HATypallbHOE YHUCIO U HAaoOOpOT, JelieHue
JipoOu Ha CMEIIaHHYIO0 APOoOh M HA00OPOT;

- MCMOJIb30BATh MPUEMBI TPOBEPKHU PE3yIbTaTa BHIYUCICHUI;

- BBITIOJIHATH Pa3HbIC JCHCTBHS C JPOOSIMH IPU BBIYUCIICHUN 3HAYCHUS BBIPAXKEHUS, COJICPIKAIIETO
HECKOJBKO JICHCTBUIA;

- pemiaTh TEKCTOBBIC 3a/1a4M, COJIepIKaIUe IPOOHBIC TaHHBIC;

- HHTEPNPETHPOBATH OTBET 331a4H B COOTBETCTBHH C ITOCTABIICHHBIM BOITPOCOM.




HaxosxeHne 9acTu 1esnoro. - MOJIEJIMPOBATH YCIIOBHE TEKCTOBOM 3a/1a4M C IIOMOIIBIO PUCYHKA,;
Haxosxaenue 1enoro mo ero 4acTu. - CTPOMTH JIOTHYECKYIO [IEMOYKY PaCCyKICHUI;
- YCTAaHABJHUBATh COOTBETCTBHE MEKY MAaTEMaTHUECKUM BBIPAKCHUEM M €TI0 TEKCTOBBIM
OTIHCAaHUEM;
- pelIaTh 33/1a4K HA HAXOXICHUE YacTH I[EJIOT0 U [IEJI0TO 110 €0 YacTH, OIHUPAsCh Ha CMBICIT
TOHSITHSI IPOOH, TMOO0 MCTIONB3YsI 00U TpuéM (YMHOKEHUE WIIH JISICHUE HA COOTBETCTBYIOIYIO
JIpoOBb).

3aja4yn Ha COBMECTHYIO PadoTy. - pemIaTh 33/1a44 Ha COBMECTHYIO padory;
- HCII0JIb30BATH NIPUEM pPEIICHUS 3a/1a4 Ha COBMECTHYIO paOOTY JIJIsl pEIICHUs 3a/1a4 Ha JIBIYKCHHE.

«/leiicTBHA ¢ APOOAME» - BBIYMCJIATH 3HAUEHUS YUCIIOBBIX BBIUMCIICHUH, colepKaluX Apoou;

- IPUMEHSTH CBOMCTBA apu(PMETUYECKUX NEHCTBUH [ palluOHAIN3allU1 BEIYUCIICHUN;

- pelaTh TEKCTOBBIE 33/1a4M, COJepKalIe APOOHbIE JaHHBIE;

- HCII0JIB30BaTh IPUEMBI PEIICHUS 33/1a4 Ha HAX0XKICHUE YaCTH LEJI0r0 U LIEJIOT0 10 €ro YacTH.

I'nasa 10. Muozozpannuku (11 uacos)

I'eomerprueckue Tesna. MHOrOrpaHHUKH. - PACIIO3HABATh HA YEPTEIKAX, PUCYHKAX, B OKPYKAIOIIEM MUPE MHOTOTPaHHUKU;

[TocTpoeHne mpocTpaHCTBEHHBIX (UTYD. - YMTATh IPOEKLHNOHHBIE N300paKEHUS TPOCTPAHCTBEHHBIX TEJI: PAaClO3HABATh BUJIUMBIE U
HEeBUIUMBIE pEOpa, IPaHu, BEPIIUHBI.

- KONMPOBATh MHOTOTPAaHHUKH, H300pakKEHHBIC HA KJIETYaTOl Oymare, OCyIeCTBISATh
CaMOKOHTPOJIb, TPOBEPSIsl COOTBETCTBUE MOJYUEHHOT'O N300paXKeHUs 3aJaHHOMY;

- MOJeJHPOBATH MHOTOTPAHHUKH, UCIIOJIb3Ysl OyMary, MIIacTHINH, IPOBOJIOKY U Jp.;

- HCCJIEI0BATh CBOMCTBa MHOTOIpPaHHHMKOB, HCIIONIB3YS SKCIIEPUMEHT, HAaOJI0AeHNE, U3MEPEHNE,
MOJIETTUPOBAHUE;

- ONMMCBHIBATB X CBOMCTBA, UCIIOJIb3Ysl COOTBETCTBYIOILYIO TEPMUHOJIOTHIO;

- CPABHMBATh MHOTOI'PaHHUKHU 10 YUCIIY U B3aUMHOMY PacIoJIO’KEHHUIO rpaHel, péoep, BEpIIuH




[Tapannenenunen, Kyo6.
ITnpamupa.

- pacmo3HaBaTh Ha YepTEkKaxX, PUCYHKaX, B OKPY>KaIOILIEM MUpE Napajuiefenunel U NupaMuy;

- Ha3bIBaTh TUPAMHU/IBI,

- KONMMPOBATH MMapajljiesIeNUIe bl U MUpaMubl, H300pakE€HHbIE Ha KJIETYaTOl Oymare;

- OCYLIECTBJISITH CAMOKOHTPOJIb, TPOBEPSSL COOTBETCTBUE MOIYYEHHOTO H300paKEHUS 33 JaHHOMY;
- MOJeJIUPOBATH, UCIIOJB3Ys Oymary, MIacTUINH, IIPOBOJIOKY U JIP.;

- onpeeJIsiTh B3aMHOE PACIIONIOKEHHE TpaHeid, p&oep, BEpIIUH MapauIeIeuIeaa;

- HAXOJUTH U3MEPEHHUs Napalljiesienumnesa;

- MCCJIEI0BATh CBOMCTBA MapalIeeuIe[a U MUPaAMUJIbI, HCIIONb3ys SKCIIEPUMEHT, HAOJI0ICHNE,
U3MEepeHHe, MOIETUPOBAHUE;

- ONMCBIBATH UX CBOMCTBA, UCIOJIb3YsI COOTBETCTBYIOINIYIO TEPMUHOJIOTHIO;

- ¢opMyIHpPOBATH YTBEPXKACHUS O CBOWCTBAX Mapaljiesienumesa, MupaMmuIbl;

- ONPOBEPraTh YTBEPXKICHUS C IIOMOIIHI0 KOHTPIIPUMEPOB

Enpunannet 006éMa. O0bEM MPSMOYTOIBHOTO
napasuiesenuIea.

- MO/IeJIMPOBATD MapajuIeeNuIIe bl U3 €IUHUYHBIX KyOOB, IOICYUTHIBATH YUCIIO KyOOB;

- BBIYHCJIATH 00BbEMBI MTApaIIIEIICTUIIEIOB, KYOOB TI0 COOTBETCTBYIOLIMM IIpaBHIIaM U (GOpMyiaMm;

- MO/IeJIMPOBAThH €AMHUIBI U3MEPEHUs 00bEMa;

- BbIPAKaTh OJHU €UHUIIBI U3MEPEHUS 00bEMA Yepes JpyTue;

- BBIOUPATh eIMHUIIBI U3MEPEHUs 00BbEMA B 3aBUCIMOCTH OT CUTYAIUH;

- BBINOJHATH MPAKTUKO-OPUEHTHPOBAHHBIC 3aJaHWs Ha HaXOXICHHE OOBEMOB OOBEKTOB,
uMmerImux GopMy napaniesenumnesa;

- pemiaTh 33/1a4U Ha HaXOXKJeHHE 00bEMOB MapaieenuIe/10B;

- BBIYHCJIATH 00bEMBI MHOTOTPAaHHUKOB, COCTaBJIEHHBIX UX MapaJulesIenuIe1oB

Pazséptkn.

- pacmo3HaBaTh Pa3BEPTKU KyOa, MmapaJjiesienumneaa, nupaMmuibl;

- H300paxkaTh pa3BEPTKH KyOa Ha KIeT4aToil Oymare;

- MOJICJIMPOBATH NapaUICNICNUIE, TUPAMHULY U3 Pa3BEPTOK;

- HCCJIeA0BATh PAa3BEPTKU Kyda, OCOOCHHOCTH PACMOJIOKEHUE OTACTbHBIX €€ yacTell, UCTIOIb3ys
AKCIIEPUMEHT, HaOJI0IeHHE, U3MEPEHUE, MOIETUPOBAHUE;

- HCHOJb30BATh KOMIIBIOTEPHOE MOJCIUPOBAHUE U OKCIEPUMEHT JUISI HM3Y4YEHUs] CBOMCTB
pa3BEPTOK;

- ONIUCHIBATH UX CBOMCTBA




«MHOTrorpaHHUKN»

- pPacno3HaBaTh Ha YePTEKax, PUCYHKAX, B OKPYKAIOIIEM MUPE MHOTOTPAaHHUKU;
- BbIJIEJIATH BUJMMbBIC U HEBUJIUMEBIC TPaHU, pEOPa;

- n300paxaTh UX Ha KJIETYaTOl Oymare;

- MO/IeJIMPOBATD, UCIOJB3Yys OyMary, IIaCTHIINH, TPOBOJIOKY H JIp.;

- XapaKTepU30BaTh B3aHMHOE PACIIOJIIOKEHHUE U YHCIIO0 AIIEMEHTOB MHOTOIPAHHUKOB 10 MX
N300paXEeHUIO;

- HCCJeJ0BATH MHOTOTPAaHHUKH, HCIIOJIB3yd OKCIEPUMEHT, HaOIIoJeHHe, H3MEpPEHue,
MOZACIINPOBAHUC,

- HCHOJIB30BATh KOMIIBIOTEPHOE MOJICIMPOBAHUE M OKCIEPUMEHT Uil H3YYEHHUS CBOMCTB
MPOCTPAHCTBEHHBIX TEII,

- ONMCHIBATH UX CBOWCTBA;

- BBIYHCIATH 00bEMBI napauiCjICnrIic 108, UCII0JIb30BaTh CAMHUIBI USMEPCHUA O6’béMa;

- pemiaTh 33/1a4U Ha HaXOXKeHHE 00bEMOB Mapasieenune/10B

I'nasa 11. Tabauywt u ouazpammot (9 uacos)

YreHne 1 COCTaBICHUE Ta6JII/III.

- 3HAKOMMThCS C PA3TUYHBIMU BUIAMH TAOJIHUIT;

- aHAJTU3UPOBATH TOTOBbIE TAOIHIIBL;

- CpaBHUBATH MEXIy COOOM MPeACTABICHHBIC B TAOIHIAX JAHHBIC U3 PEAIbHON MTPAKTUKH;
- 3aMOJIHATH IPOCThIC TAOIUIIBI, CIETYS] UHCTPYKIIMH

Cronbyarble 1uarpaMMbl, YTEHUE U TIOCTPOEHUE
JarpamMmm.
KpyroBsie auarpaMmbl, UTEHUE THArPAMM.

- 3HAKOMMTbCS C TAKMMH BHJIaMU AMAarpaMM, Kak cTos04arble U KpyroBbI€ TUarpaMMbl;

- AaHAJIM3UPOBATH FOTOBbIE JMArPAMMBI;

- CPaBHUBATBh MEXIy CcOOOH NpeICTaBI€HHbIE Ha JuarpaMmax JaHHbIe, XapaKTepU3YIOIue
HEKOTOPOE PEATILHOE SBJIEHUE WX IIPOLECC;

- CTPOMTDb B HECIIOXKHBIX CIyYasX MPOCThIE CTONO0YAThIE JUarpaMMBbl, Clieysl 00pa3iy

[Ipumepst onpocos obmecTBeHHOro MEeHUsI. COop
U MpeJicTaBlIeHNe HH(OpMaIUH.

- 3HAKOMHUTBCH C IpUMEpaMH oOmpoca OOLIECTBEHHOIO MHEHHS U MPOCTEUIIUMHU crioco0aMu
IIPEJICTaBICHNS JaHHBIX;

- POBOANTH HECJIOKHBIE UCCIIEA0BAHNS OOIIECTBEHHOTO MHEHUS, CBSA3aHHBIE C KU3HBIO IIKOJIbI,
BHEUIKOJIbHBIMU 3aHATHSMH U YBJICUEHUSAMH OJHOKJIACCHUKOB: (pOPMYIHPOBATH BOIPOCHI,
BBINOJIHATH cOOp MHPOpPMAINH, MPeICTABIATH €€ B BHJI€ TaOIUIBI U CTOJIO0YATON JUarpamMmbl

«Tabauubl U IMATPAMMBbD)

- AaHAJIM3MPOBATH JAHHBIE ONPOCOB OOIIECTBEHHOI'O MHEHHs, PECTAaBICHHbIE B Ta0IMLAX U Ha
JparpaMmax;
- CTPOUTH CTOJI0YAThIE JUArPaMMBbl

IloBTOpPEHME

- CPABHUBATDH U YIOPAA0YMBATDH HATYpPAJIbHBIC YHUCIIA, OOBIKHOBEHHEIE )IpO6I/I;

- OKPYIJIATDHb HATypaJIbHBIC YUCJIA,

- BBIYUCJIATH 3HAUYCHUS YHCIIOBBIX BLIpa)KeHHfI, COZACpKAIIMX HATypaJIbHbIC YHC]Ia U }113061/1,
HaxXOJUThb KBaJipaT U KYG qucia,




- IPUMEHSATH Pa3HOO0pa3Hble TPUEMBI pAIIMOHATIN3AIUU BEIYUCICHUN];

- pemiaTh 33/1a4y, CBSI3aHHBIE C IETUMOCTBIO YUCEIL;

- pelIaTh TEKCTOBBIC 33/1a4M apu(PMETUYECKUM CIIOCOOOM Ha PazHOOOpPa3HbIE 3aBUCUMOCTH MEXTY
BEIIMYMHAMU;

- HCI0JIb30BATh NMPUEMBI PEILICHUS 3a]]a4 HAa HAXOXKJIEHUE YaCTH 1IeJI0r0, LIEJI0ro MO €ro YacTH;

- BBIPA:KATh OJIHU €IUHUIIBI U3MEPEHUS Yepe3 APYTUE;

- H300paxaTh C HCIOJB30BAHHEM YEPTEKHBIX MHCTPYMEHTOB Ha HEJIMHOBAHHOM M KIIETYATOM
Oymare OTpe3KH, JIOMaHble, YIJIbl, OKPY>KHOCTH, MHOTOYI'OJIbHUKU (B TOM YHUCIIE, TPEYTOJIbHUKU U
MPSIMOYTOJIBHUKH ), MHOTOTPAHHUKH (B TOM YHUCIIE, TapaJuIeJenunel U TUpaMuay);

- OMUCBLIBATH (PUTYPHI U X CBOIMCTBA, MPUMEHSTh CBOMNCTBA MPU PELICHUH 3a/1a4;

- YUTATh [IPOCKIIMOHHBIC YEPTEKU MHOTOTPAHHUKOB;

- pacno3HaBaTh pa3BEPTKH KyOa U MapauielenuIe/a;

- M3MePATH U CPABHUBATH JJIMHBI OTPE3KOB, BETUYHUHBI YTJIOB;

- HAXOAUTH IEPUMETPbl MHOIOYTOJIBHMKOB, IUIOUIaJW  MPSAMOYIOJbHUKOB,  OOBEMBI
napauieNenune/ioB;

- BbIPAKaTh OJHYU €JUHUIIbI U3MEPEHMs JUIHH, IUlonaiel, 00bEMOB Yepes JIpyrue




6 xkacc
(5 yacoB B Heen10. Beero 170 yacos.)

Tembl, BXoasme
Bpa3aesbl NPOrPpaMMbl

XapakTepucTHKAa OCHOBHBIX BH/I0B J1eSITeJIbHOCTH YUYeHHKA (HA YPOBHe Y4eOHBIX JelCTBHII)

TI'naea 1. /Ipoou u npoyenmut (18 uac)

Yro MBI 3HaeM 0 ApoOsIX.

JpoOb, 4rcIuTeTh U 3HAMEHATEIb IPOOH.
OcHoBHoOe cBolicTBO ApoOu. [IpuBenenue qpodu x
HOBOMY 3HameHaTtento. CokpalieHue Apooei.

MopaeaupoBath B rpadHuecKoil W NMpeaMeTHOH ¢Gopme OOBIKHOBEHHBIE IpoOH (B TOM YHUCIE C
nomonipo Komnbiorepa). Ilpeodpa3oBbiBaTh, CPABHHBATH U YNOPAAO0YHBATH OOBIKHOBEHHBIC
npoou. COOTHOCUTH JAPOOHBIE YHCIa CTOYKAMU KOOPIMHATHOU mpsmMoii. [IpoBOAMTH HeC/10:KHbIe
HCCIIeI0BAHMSA, CBSI3aHHBIC C OTHOLICHUSIMHU «OOJIBIIE» U «MEHBIIIE) MEKIY JPOOSMH.

Bobruncisienus ¢ poodsiMu.

[lpaBuna pgelcTBHA C  APOOSMH:  CIIOKEHHE,
BBIUMTaHUE, YMHOXKEHUE, JelieHue apooeit. 3anaun
Ha COBMECTHYIO paboTy. «MHOTO3TaXHBIE» TPOOH.

BbInoHATHL BbluucieHus ¢ ApoOsmu. Mcenoab3oBaTh ApoOHYIO 4YepTy Kak 3HAK JIEIEeHUs Ipu
3alliUCH HOBOT'O BHJAa JPOOHOIO BBIPAXKEHUS («MHOTO3Ta)kHas» IpoOb). IlpuMeHATH pa3iuuHble
CrocoObl  BBIUMCIIEHUS  3HAQUYEHUM  TakWX  BBIPAXEHUH, BBINOJHATH IpeoOpa3oBaHUE
«MHOTOATAXKHBIX» ApoOeil. PemaThb 3a1aun Ha COBMECTHYIO paboTy. AHAJIM3HPOBATh YHCIIOBBIE
3aKOHOMEPHOCTH, CBS3aHHBIE C ApU(PMETUYECKMMHU JEHCTBUAMU C OOBIKHOBEHHBIMH JpOOSMH,
JAOKa3bIBATh B HECJIOXKHBIX CJIy4asiX BbIIBJICHHbIE CBOMCTBA.

OcHoBHbIe 3a1a4u Ha ApoOu. HaxoxneHue yactu
oT uyuciaa. HaxoxiaeHwe dyuciaa MO €ro YacTH.
Kakyro 4acTb 0ZJHO 4HCIIO COCTABIIAET OT JPYIOroO.

Pematb OCHOBHBIE 33/1auu Ha JApoOU, MPUMEHATH pa3Hble CIOCOObI HAXOXACHUS YacTU 4YUCIa U
YHCiIa MO ero 4acTu. Pemars TEKCTOBBIE 3a7aud Ha JpoOW, B TOM YHMCIIE 337add C MPAKTHYECKHM
KOHTEKCTOM; aHaJIU3UpPOBaTh U OCMBICIUBATH TEKCT 3a7a4d; MOAEIUPOBATH YCIOBHUE C IOMOIIBIO
CXEM M PHCYHKOB; CTPOUTbH JIOTMYECKYI) LEMOYKY pacCyKICHHM; BBIIOJHATh CAMOKOHTPOJIb,
IIPOBEPsIst OTBET HA COOTBETCTBUE YCIOBHUIO.

JApoon

BbIuucasiTh 3HaUEHUS YMCIOBBIX BBIpaKE€HUH, cogepxxammx apoou. IlpumeHsTh pazHOOOpa3HbIe
IIPUEMBI PAllMOHAIM3AUU BbIUUCICHUN. Pewmiarh 3anaud, CBS3aHHBIE C JCIMMOCTBIO YHCEIN.
Hcnoab3oBarh NpuEMBI pelIeHUs 3aa4 Ha HAXOXKIEHUE YacTH LEJIO0ro, LEJIOro IO €ro 4acTH.
Bbipaxath oAHM eAMHHULIBI H3MepeHus uepe3 Apyrue. H3o0paxkaTh ¢ HCIONb30BaHUEM
4epTEKHBIX MHCTPYMEHTOB HAa HETMHOBAHHOM M KJIeT4aTOl Oymare MHOTOYTOJIbHUKH (B TOM UHUCIIE,
TPEYTOJIbHUKU U MPSAMOYTOJbHUKU. OnMchIBaTHL QUIYpbl U UX CBOICTBa, MPUMEHSATH CBOICTBa
1pu peureHnu 3anad. HaxoauThb nepuMeTrpsl MHOIOYTOJIBHUKOB.

YTo0 Takoe MpPOLEHT.

[Tonstne  mnpouenra. Pemenue  3amay Ha
HAXOXJEHUE TPOIEHTA OT BEJIWYUHBI, Ha
YBEJIMUECHHUE BEJIMYMHBI HA HECKOJIBKO MTPOLEHTOB.

OO0BSICHATB, UTO TAKOE MPOLIEHT, HCMOJIb30BaTh U MOHMMATh CTaHAAPTHBIE 000POTHI PEUYH CO
CJIOBOM «IIPOLIEHT». BhIpakaTh NPOLEHTHI B APOOSX U ApoOH B mporeHTax. MoaeaupoBaTh
MOHSITHE MPOLIEHTa B rpadguueckoit popme. Pemath 3a1aun Ha HAXOXKIECHUHM HECKOIBKUX
IPOIICHTOB BEJMYMHBI, HA yBEJIHUEHHE (YMEHbIIIEHUE) BEJIMYMHBI HA HECKOJIBKO MPOIIEHTOB.
IIpumeHSITH TOHATHE NMPOLIEHTA B IPAKTUYECKUX cUTyalusX. Pemarb HEKOTOpbIE KJacCUYeCKue
3a]1a4M, CBA3aHHbIE C IOHATUEM MPOLICHTA: AHAJIU3UPOBATDH TEKCT 3a/1a4, HCMOJIb30BATh IIPUEM




YHCJIOBOI'O SKCIICPUMCHTA; MOAECJIUPOBATD YCIOBUC C IIOMOINBIO CXEM U PUCYHKOB

Croa0uyaTbie M KPYIroBble JUATPaAMMBbI
OcobeHHOCTH OPEICTABIIEHUA  JaHHBIX  Ha
CTOJIOYATHIX W KPYrOBBIX Juarpammax. UreHue
nuarpaMmm. Iloctpoenue nuarpamm.

OO0BSICHATBH, B KaKuUX CIy4asx HAJs NpeAcTaBleHUS HH(POpMAIMM HUCHOJB3YIOTCS CTON0YaThie
JUarpaMMbl, U B KaKuX — KpyroBbic. U3BjIeKaTbU HHTEPNPETHPOBATH NH(OOPMAIIUIO U3 TOTOBBIX
JUarpamMM, BBINOJHATH HECJIOXKHBIE BBHIYHUCICHHS IO JIaHHBIM, IPEICTABICHHBIM Ha JMarpaMMe.
CTpouTh B HECIOXKHBIX CIy4asX CTOJOYAThIE MU KPYroBbIE JUArpamMmbl MO JaHHBIM, MPEICTaB-
JeHHBbIM B TabiuyHOU (popme. IIpoBoAUTH UCCIIEOBAHUS MPOCTEUIINX COIMANIBHBIX SBJICHUHN IO
TOTOBBIM JIMArpaMMam.

JApoOu 1 npoueHTbI

Boeimoansars BeruuciaeHuss ¢ apodsmu. IlpeoGpa3oBbiBaTh, CpaBHUBATh W YNOPSA0YUBATH
00BIKHOBEHHBIC ApoOH. COOTHOCHTH JPOOHBIC YKCIIA C TOYKAMH KOOPJMHATHOW MpsMoii. Pemarth
TEKCTOBBIC 3a/1a4l Ha APOOH ¥ MpoIeHThl. Mcciie1oBaTh YMCIOBbIE 3aKOHOMEPHOCTH

T'naea 2.

Ilpamvie na nnockocmu u 6 npocmparncmee (7 4acog)

Ilepecekaromuecs npsaMbie
Beptukanbabie YIJIBI.
npsiMble. CMEXHBIE YIJIbL.

[IepnenqukymnsapHeie

Pacno3naBaTthb ciydad B3aMMHOTO PacIoJIOKEHHS JIBYX MpsAMbIX. Pacnmo3HaBaTh BEpTUKAIBHBIC U
cMexxHble  yriibl. HaxoauThb yribl, oOpa3oBaHHBIC JBYMS IIEPECEKAIOMIMMUCS TPSMBIMH.
N3o00paxkath 1Be mnepeceKaroluecs MpsSMble, CTPOUTH MPSAMYI0, MEPHEHANKYISIPHYIO JTaHHOM.
BoiaBuraThb runote3sbl O CBOMCTBAX CMEXHBIX YIII0B, 000CHOBBIBATH UX

ITIapannaeabHble NPpAMbIE
[TapamnensHocts. CHOBa NEPHEHAMKYISIPHOCTb.
[Ipsimbie B TpoCTpaHCTBE.

Pacno3naBarthb ciiyyad B3aMMHOTO PaCMoOJIOAKEHUS JBYX MPAMBIX Ha MJIOCKOCTH U B IPOCTPAHCTBE,
pacno3HaBaTh B MHOTOYTOJIbHUKAX MapajulielibHble CTOpoHbl. M300pakaTh /B mNapajuiebHbIe
MpsIMbIe, CTPOUTHL MPSMYIO, NapauICbHYIO JAHHOW, C IMOMOIIbI YEPTEKHBIX HHCTPYMEHTOB.
AHATU3UPOBATH CIIOCO0 MOCTPOCHUS MApaUICTBHBIX MPSIMBIX, MOMIArOBO 33/JIaHHBIA PUCYHKAMH,
BBINOJIHATH TOCTpOeHMs. POpPMYJIHPOBATH YTBEPKIACHUS O B3aUMHOM pPACIHOJIOKEHUU JBYX
MPSIMBIX, CBOMCTBAX MapaJUIeIbHBIX MPSMBIX

Paccrosinue

Paccrosinue mexny aByMms Toukamu. PaccrosiHue
oT Touku 10 Gurypsl. PaccrosHue Mexmay
MapajuieIbHBIMUA MPAMBIMU. PaccTosiHME OT TOYKH
JI0 THIOCKOCTH.

N3mepsaTh paccTOSHUE MEXIY JBYMs TOUYKaMH,
napajiCJbHBIMU IIPAMBIMHU,

OT TOYKH J10 MI0CKOCTU. CTPOMTH MapauiebHbIe MPSIMbIE ¢ 33JaHHBIM PACCTOSIHUEM MEXAY HUMHU.
CTpouTh reoOMeTpuYecKoe MECTO TOUEK, 00J1a/1al0IINX OIPeIeICHHBIM CBOMCTBOM

OT TOYKH J0 TMpsIMOH, MEXAy ABYMs

IIpsiMbIe HA NJIOCKOCTH M B MIPOCTPAHCTBE

Pacno3znaBarb,  ciiyyau  B3aMMHOIO  pPACIOJIOKEHHMS  JBYX  IPSAMBIX,paclio3HaBaTb B
MHOTOYTOJIbHUKAX TMapajuleibHble W MEepHeHAUuKYIspHble CTOpoHBl. H300pamarh  1Be
MEPECEKAOIINECS MPSAMBIEC, CTPOUTH MPAMYIO, MNEPHEHAUKYISAPHYIO JAaHHOW, NapajuieIbHYIO
nanHoil. M3MepsiTh paccTOSIHUE MEXAY ABYMS TOYKAMH, OT TOYKHA IO MPAMOM, MEXIY ABYMS
napasuiebHbIMU MPSMBIMH. HN3o00paxath MHOTOYTOJIbHUKHU c MapaJyieIbHbIMU,

MIEPIEHAUKYJISIPHBIMU CTOPOHAMU.

I'nasa 3. /lecamuunwvie opoou (9 uacos)

Kakmne npodu Ha3bIBAIOT AeCSITUYHBIMU
Jlecatuunas  3amuch  apoOeil.  Ilepexon ot

3anucpiBaTh U YUTATh JAcciaTHUHBIC ApoOu.IlpeacTaBiasiTh IECATUYHYIO APOOh B BUIE CYMMBI
pa3psAHBIX ciaaraeMbix. MoaeJaupoBaTh JecsaTHUHbIe Tpoou pucyHkamu. [lepexoauTbor




JECATUYHON ApOOM K OOBIKHOBEHHON W HA0OOPOT.
N3o0pakeHUe TeCITHUHBIX

npoOell TouykaMHM Ha KOOPAWHATHOW MPSMOM.
JlecsiTuuHbIC APOOH U METPUUYECKAsE CUCTEMA MEp.

JIECATUIHBIX IPOOCH K COOTBETCTBYIOIIMM OOBIKHOBEHHBIM co 3HameHaTeasmu 10, 100, 1000 u 1.1.,
u HaoOopor. M300pakaTh JeCATHYHBIC JAPOOM TOYKAMH Ha KoopauHaTtHOH mpsmoi. Hec-
MO0JIb30BaTh JCCATHYHBIC APOOM Ui Iepexoda OT OJHHMX CIWHHUIl, HU3MEPEHHS K IPYTHM;
00BACHATH 3HAUCHUS JCCATUYHBIX MPUCTABOK, UCTIOIB3YEMBIX /Uil 00pa30oBaHMs Ha3BaHUH €IMHHII
B METPUYECKOW CUCTEME MEP

IlepeBo 00bIKHOBEHHOI JPOOH B 1ECATUYHYIO
[IpuszHak 0OpaTUMOCTH OOBIKHOBEHHOW ApOoOM B
JECSITHYHYIO. JlecsaTuanbie MIPEICTABICHUS
HEKOTOPBIX OOBIKHOBEHHBIX JpoOeii. Bripaxkenue
BEJIMYHH JPOOsSIMU.

@opMyanpoBaTh MPU3HAK 0OPATUMOCTH OOBIKHOBEHHOW JpOOU B NIECATUYHYIO, IPUMEHSATH €ro
JUIsL pacro3HaBaHUs ApoOel, N KOTOPBIX BO3MOXKHA (MJIM HEBO3MOJKHA) JIECATHUYHAS 3aIUCh.
IIpeacTraBasitb  OOBIKHOBEHHbIE JpoOM B BHAEC JecATHYHBIX. [IpUBOAMTH TpUMEPHI
HKBHUBAJICHTHBIX MPECTABICHUHN APOOHBIX YHCET

CpaBHeHue JeCATHYHBIX Apo0ei

PaBupie pecsatuunbie napobu. CpaBHEHHE U
YIOPSI0YMBAHKE AECATUYHBIX apooOeil. CpaBHEHHE
OOBIKHOBEHHO TpOOH U IECATHYHOM.

Pacno3naBatrb paBHbIC jaeciATHYHBIE JapoOH. OOBSICHATHL Ha TNpHUMEpax NpUEéM CpaBHEHUS
JIECATUYHBIX apoOeii. CpaBHUBATDH M YHOPSAAOYUBATH JICCATHYHBIC Ipo0oH. CpaBHHUBATH OOBIKHO-
BEHHYIO U JECCATUYHYIO JpoOH, BIOMpas MOAXOIAIIYI0 (hOpMY 3alKcH JaHHBIX yucel. BbIABIAATH
3aKOHOMEPHOCTH B IMMOCTPOCHUH TTOCIIEI0BATETLHOCTH
JNECATUYHBIX JpoOeii. Pemarh 3amaum WCCJICIOBAHMS,
MOPA3PSAHOTO MPUHIIUATIA JECATUYHOMN 3aMMCU TPOOHBIX YHCEL.

OCHOBAHHBIC Ha ITOHHUMaHHUU

JecaTnunblie 1podu

3anuceIBaTh M YHTATh ACCATHYHBIC ApoOu. M300paxkarh ACCATUYHBIC OPOOM TOYKAMHU Ha
KoopauHaTHOM mpsimoii. IlpeacTaBiasitb OOBIKHOBEHHBIE IPOOM B BHJE JCCATHYHBIX APOOEH U
JICCATUYHBIC B BHUJC OOBIKHOBEHHBIX. CpaBHMBATh M YHOPAJAOYHBATHL JCCATHYHBIC IPOOH.
HMcnonb30BaTh HSKBHUBAJICHTHBIC IIPEJACTABICHUS JPOOHBIX YHCEI NPH WX CpPaBHEHHUH, IIPH
BBIUMCJICHHUSIX. BbIpakaTs OHU €IWHUIBI U3MEPEHHs] BETUYHMHBI B JPYTUX €IUHUIAX (METphI B
KHJIOMETpaxX, MUHYTHI B 4acax | T.II.)

TI'nasa

4. /leticmeus c 0ecamuunvimu Opoodsamu (27 uacos)

CioxeHue U BbIYMTAHHE JeCATHYHBIX Apo0ei
CrnoxeHue JecATUYHBIX Jpobel. Bpunmrtanue
JNECATUYHBIX Ipo0eii. JencrTeus c
OOBIKHOBEHHBIMM M JICCATUYHBIMH  JIPOOSIMH.
Pemenne 3anau.

KoHcTpyupoBaTh aqropuTMbl CIOKEHUS M BBIUWTAHUS JIECATUYHBIX ApoOeH; MIJIIOCTPUPOBATH
UX IpUMepaMu. BBIYMCAATH CYyMMBI M Pa3HOCTH JIECATHUHBIX IpoOel. BhIUMCIATh 3HAUCHUS CyMM
Y Pa3HOCTEN, KOMIIOHEHTaMU

KOTOPBIX SBISIOTCS OOBIKHOBEHHas JpoOb W JAECATHUYHAs, OOCyXJas IpHU 3TOM, Kakas (opma
IIPEJICTABICHUS YHCENl BO3MOXKHA M liejecooOpa3Ha. BBINOJIHATH OLEHKY U NPUKUAKY CYMMBbI
JEeCATUYHBIX JpobOel. PemaTs TekcTOBBIE 3ahayd, NMPEAINOJIATAONINE CIOKEHHE U BBHIYUTAHHE
JECITUUHBIX Tpobeit

YMHO:KeHUue U JieJIeHue JecATHYHON Apodm Ha
10, 100, 1000...

YMHOXKEHHE AECATUYHOM JpoOM Ha EAMHHULY C
HynsMU. JleneHune neciTUYHON ApoOu Ha eAUHHULLY
¢ HyJsAMHU. llepexon oT OqHUX eOUHULl U3MEPEHUS
K JIPYTUM.

HccnenoBath 3aKOHOMEPHOCTh B W3MEHEHHUU TMOJIOKEHHS 3amsITOW B JECATUYHOW IPpOOH Tpu
yMHO)keHHM U geneHund e€ Ha 10, 100, 000 u 1.1, dPopmyJiMpoBaTh IpaBuia YMHOXEHUSA U
nenenus aecsatTuaHo npobu Ha 10, 100, 1000 u T.n. IIpuMeHSITb YMHOXXEHUE U JIeJICHHE
JECATUYHON ApoOM Ha cTeneHb yucia 10 mis mepexoaa OT OJHUX EIUHHUI] U3MEPEHHS K JIPYTHUM.
Pemathb 3a71a4u ¢ peanbHBIMU JAHHBIMU, IPEACTABICHHBIMU B BUJIE IECATUYHBIX IPOOEH.




YMHoOKeHUe TeCITUYHBIX Apo0ei

YMHOXEHUE JIECATHYHON JIpoOM Ha JECATHYHYIO.
YMHOXEHUE JECITUYHONH ApOOM Ha HATypaJbHOE
yucino. Bo3Benenue aecaTHUHON ApoOM B KBaJpaT
U B Ky0O, YMHOXEHHE JECATHYHOH JpoOM Ha
OOBIKHOBEHHYI0. Pa3HbIe IEHCTBUS C IECATHUHBIMU
npobsimu. Pemenue 3amay.

KoHcTpyupoBaTth ajnropuTMbl yMHOKCHHS JECATHYHOM JpoOM Ha ACCATHYHYIO IpoOb, Ha
HATypaJbHOE YHUCIIO, MJIIOCTPHPOBATH IIPUMEPaMH COOTBETCTBYIOIIUE IPaBHIa. BBIYHCIAATH
MIPOM3BENICHNE JIECATHYHBIX APOOCH, ACCATUYHOM APOOM M HATYypaJbHOTO YHCIa. BBIYHCAATH
MIPOU3BEACHUE TECATUUHOM

JIpoOu M OOBIKHOBEHHOM, BBIOMpas MOAXOIAIIYI0 (OpMYy 3aluCH IPOOHBIX 4YKCEl. BBIUMCIATH
KBajpaT U KyO JeCATHYHOH NpoOH. BBIYMCAATH 3HAUEHHUS YKMCIIOBBIX BBIPAXKCHUM, COACPKAIIMX
JIEHCTBHSI CIIOKCHUS, BBIYUTAHHUS M YMHOXXEHUS JECATUYHBIX ApoOei. BBIMOJIHATH TPUKUIKY U
OIICHKY PEe3yJIbTAaTOB BBIYMCIICHUH. PemaTh TekcToBbIC 3ajauu apudmeTudyeckuM criocooom. Pe-
1IATH 33/1a91 Ha HAXO0XKJICHUE YaCTH, BBIPAKECHHOM NECATUYHON APOOBIO, OT TAaHHON BETUYHHBI

Jlenenue necaiTUUHBIX ApoOeii

Ciyyali, Korjla 4acTHO€ BbIpaKaeTcs JE€CATUYHOU
npoObi0  (JeeHWe  JIeCITUYHOW  ;poOdu  Ha
HaTypaJbHOE 4YHCJIO, Ha JECATHYHYIO JpOoOBb).
Beraucienne YacTHOTO ACCATHYHBIX JpobOeil B
obmeM ciydae. Pa3Hbie NeWCTBUS C ACCATUIHBIMH
npobsimu. Perienue 3a1ay Ha ABUKCHUE.

O0cy:xnaTh NPUHIUIHAIBPHOES OTIMYHE ICUCTBUS ACICHUS OT APYTHUX JIEHCTBUN C JECATHYHBIMH
npobsimu. OcBamBaTh aJITOPUTMBI BBIYMCICHHH B CIydasX, KOIJla YacTHOE BBIPAXKAETCS
JIeCATUYHOM J1poObi0. CoMmocTaBIAATh pa3InyHbIC CIIOCOOBI MPEACTaBACHUS OOBIKHOBEHHOU APOOH
B BHUJC JCCATHUYHOW. BBIMHCIAATH YacTHOE OT JCJICHHS Ha JCCATHUYHYIO IpoOb B OOIIEM ciiydae.
Pemath TEKCTOBEIE 3aadyu apI/I(i)MCTI/ILIGCKI/IM CHOC06OM, HCIIOJIB3YA PAa3JIMYHBIC 3aBUCHUMOCTU
MEX/y BEJIMYNHAMMU:

AHAIM3MPOBATh H OCMBICJIMBATh TEKCT 3ajaud, mnepedopMyJIHPOBATH YCIOBUEC, CTPOUTH
JIOTHYECKYIO [EMOYKY PACCYXICHUI; KPUTUYCCKA OLEHHBATH MOJYYCHHBIH OTBET, OCYIIECTBJISITh
CaMOKOHTPOJTb, IIPOBEPSISI OTBET HA COOTBETCTBUE YCIOBHIO.

OxpyrJjieHue 1ecATUYHBIX Apodei

UTo 3HAUUT OKPYIJIUTh JECATHYHYIO JPOOb.
[IpaBuio  OKpyryieHHs  ACCATUYHBIX  JIPOOEi.
[TpubnmxEHHOE YacTHOE.

OKpyriasiTh JECATUYHBIE APOOU «II0 CMBICITY», BBIOMpAs Jy4lliee U3 NpUOIMKEeHUN ¢ HeJOCTaTKOM
U ¢ u30bITKOM. DOPMYJIMPOBATH MIPABUIIO OKPYTJICHUS IECATHYHBIX JIpoOel, MPUMEHSATH €ro Ha
npakTuke. OOBACHATH, YeM OTJIMYACTCS OKPYTJIEHUE MAECATUYHBIX ApoOeld OT OKpYTIeHHS
HAaTypaJdbHBIX YHCENl. BBIYMCAATH NPUOTMKCHHBIC YAaCTHBIE, BBIPAKCHHBIC JACCATUYHBIMU
Ipo0siIMU, B TOM YHUCIIE, IPU PEUICHUH 33]a4 MPAKTHYECKOTO XapakTepa. BIMOJIHATH TPUKHUIKY U
OIIEHKY Pe3yJIbTaTOB JEHCTBUM C NECATUYHBIMH APOOSIMHU.

I'naga 5. Oxpyacnocms (9 uacog)

IIpsimasi ¥ OKPYKHOCTH
B3anMHoe pacnosioxkeHue npsiMoil U1 OKPY>KHOCTH.
[TocTpoeHue kacaTeabHOM.

Pacno3naBarb pasnuyHble Cilydad B3aMMHOIO PACIOJIOKEHUS NPSIMOM UM OKPYKHOCTH,
H300pakaTh UX C TOMOILBIO YePTEKHBIX UHCTpYMEHTOB. UcciieoBaTh CBOKCTBA B3aMMHOIO pac-
MIOJIOKEHUS TIPSIMOM M OKPYKHOCTH,

UCIIONB3YS DKCIIEPUMEHT, HAOIIOIeHNE, U3MEPEHIE, MOJISTUPOBAHKE, B TOM YUCIIE KOMIIBIOTEPHOE
MozaenupoBanrue. CTPOMTHL KacaTelbHYI0 K OKPY)KHOCTH. AHAJM3HPOBATH CIOCOO MOCTPOCHHS
KacaTeJlbHOM K OKPY)KHOCTH, TIOLIArOBO 3aJaHHbI PUCYHKaMH, BBINOJHATH TMOCTPOCHHUS.
KoncTpyupoBarh  ajqropuTM TOCTPOEHHUsS H300paXeHUH, CcoAepKalluxX KOH(MUTYpaIUIO
«KacarejabHas K OKPY)KHOCTH», CTPOMTBH [0 alroputMmy. PopMyaupoBaTh YTBEPKACHHUS O
B3aMMHOM PACTIOJIOKECHHUH MPSIMON U OKPYKHOCTH

JIBe OKPY:KHOCTH HA ILIOCKOCTH

[Be OKPY>KHOCTH. IToctpoenue TOYKH,

Pacno3HaBaTh pa3iavuHble Clydad B3aUMHOIO PACIOJIOXKEHHUS JIBYX OKPYXHOCTEH, H300pakaTh
X C MOMOIIBI0 YEPTEKHBIX MHCTPYMEHTOB M OT pykH. CTPOMTBH TOYKY, PaBHOYNAJIEHHYIO OT




paBHOYHaHeHHOﬁ OT KOHIIOB OTPEC3Ka.

KOHIIOB oTpe3ka. McciienoBaTh CBOHCTBA B3aMMHOTO PACIIONIOKEHUS TPSIMON M OKPY)KHOCTH,
HCIIOJNIBb3YSI SKCIIEPUMEHT, HAOMIOICHHE, U3MEPEHHUE, MOJICIUPOBAHNUE, B TOM YHUCJIE KOMITBIOTEPHOE
MozaenupoBanrue. KOHCTpyMpoBaTh ajlropuTM IOCTPOCHHS HW300pPKECHHUH, COAEpXKAIIMX JIBE
OKPYXKHOCTH, KAaCarolIHecs BHEUTHUM M BHYTPEHHUM 0OOpa3oM, CTPOMTHL 10 anroputmy. Mdop-
MYJIMPOBATH YTBEPXKICHHS O B3aUMHOM

PacCIIONIOKEHUU JABYX OKpy:KHOCTeH. CpaBHMBATh Pa3IMYHBIC CIIydyad B3aUMHOTO PACIIOIOKEHUS
JIBYX OKPY)XHOCTEH. BBIIBHIaTh TUIIOTE3bI O CBOMCTBAaX KOH(MUTYpALUH «JIBE TEPECEKAIOIINUECS
OKPY>KHOCTH PaBHBIX PagUyCcoOB», 000CHOBBIBATH HX. CTPOMTH TOYKH, PABHOYAAJIICHHBIE OT
KOHIIOB OTpE3Ka.

IIocTpoeHue TpeyroJibHMKA
[TocTpoeHue TpeyroapHUKa IO TPEM CTOPOHAM.
HepaBeHcTBO TpeyroJyibHUKA.

Pacno3naBath pa3inuyHbIe CiIydyad B3aUMHOTO PACIOJIOKEHHUS MPSIMON W OKPY>KHOCTH, ABYX
OKPY)KHOCTEH, M300pa’kaTh HMX C TOMOIIBI0 YEPTEKHBIX HMHCTPYMEHTOB M OT Pyku. CTpPOHTH
TPEYTOJbHUK IO TPEM CTOPOHAM, ONMHMCBLIBATH IOcTpocHHE. PopmMyJIMpoBaTh HEPABEHCTBO
TpeyroipbHuka. HMccieqoBatb  BO3MOXKHOCTh — IOCTPOEHHUS  TPEYTrOJIbHHKAa 1O  TpPeM
CTOPOHAM,UCITIOJIH3YSl HEPABEHCTBO TPEYTOJIbHUKA

Kpyriable Tena
Hunuuap, konyc, map. CeueHus.

Pacno3naBaTth WIMH/P, KOHYC, IIap, H300Pa)kaTh UX OT PYKH, MOJIEJTHPOBATD,

UCTIOJB3YS OyMary, TUIaCTHIIMH, TPOBOJIOKY U Jip. McciieqoBaTh CBONCTBA KPYIJIBIX T, UCIIOJIB3YS
AKCIIEPUMEHT, HaOII0ICHUE, H3MEPEHUE, MOJICTTUPOBAHHE,

B TOM 4YHCJIE KOMIIBIOTEpHOE MojenupoBanue. OnuchiBaTh HUX CBOMcTBAa. PaccmarTpuBarth
MIPOCTEHININEe KOMOMHAIIMYU TeI: KyO M IIap, HWIUHAD U ap, Ky0 W MUIUHAD, MUPaMH/Ia U3 IapoB.
PaccmaTpuBath npocTEHIME CEYEHHS KPYIJBIX TEN, IMOJIydaeMble MYTEM MPEAMETHOTO WIH
KOMITBIOTEPHOTO MOJEIUPOBAHUS, ONpeAe]siTb HUX BuA. Pacmo3HaBaTrh pa3BEPTKU KOHYCA,
MUAJTUHIPA, MOAEJIHMPOBATH KOHYC U IIWJIMHJIP U3 Pa3BEPTOK

Oxkpy:KkHOCTH

Pacno3HaBath pa3nuyHbIE CIydyad B3aMMHOIO PACIIOJIOXKEHUS TMPSAMOW U OKPYKHOCTH, JIBYX
MPSIMBIX, JIBYX OKPY>KHOCTEH, H300paxkaThb HUX C TOMONIbI0 UYEPTEKHBIX HMHCTPYMEHTOB
N300paxarbTpeyronbHuk. McciienoBaTh CBONCTBA KPYIVIBIX TEJ, HCMOIb3YS 3KCIEPUMEHT,
HaOJIOZICHUEe, HW3MEpPEeHHUE, MOJICIUPOBAHNE, B TOM 4YHCJIE KOMITBIOTEPHOE MOJIEIHUPOBAHUE.
OnuceiBaTh uX cBoiicTBa. PaccMarpuBarh mnpocreillline ceyeHusi KpyrJbIX Tell, MOJIydaeMble
MyTeM TPEIMETHOTO WJIM KOMIBIOTEPHOTO MOJCIMPOBaHUS, ompeaesitb ux Buja. CpaBHUBATH
CBOICTBa KBajapaTa W MPSMOYrOJbHUKA OOIIEro BHIA. BBIABHraTh THUIIOTE3bI O CBOMCTBax
W3y4eHHBIX GUTYp W KOHPUTypalruid, o0BACHATh WX Ha TpPUMEpPax, ONMPOBEPratb C TMOMOIIBIO
KOHTPIPUMEPOB.

I'nasa 6. Omnowenun u npoyenmot (17 uacos)

Yr0 Takoe OTHOLIEHHE

Otnomiennie nByx uwmcen. Jlenenne B gaHHOM
oTHolIeHuU. PelieHre 3a1a4u Ha eNeHre B JAHHOM
OTHOIIIEHUH.

O0BSICHATB, YTO TTOKA3bIBAET OTHOIICHHUE JBYX YHUCEIL,MCNO0JIb30BATH M MOHUMATh CTaHJIApTHBIC
000pOTHI peur CO CIOBOM «OTHOIICHHEY». COCTABIAATH OTHOIICHUS,00bSACHATHL COJCPKATEIbHBIN
CMBICJT COCTaBJICHHOTO OTHoIIeHHUs. Pemars 3amauyn Ha JeJ€HHE YHUCEN U BEJIMYUH B JJAHHOM
OTHOIIICHUH, B TOM YHCJIC 33JI1a4U IPAKTUYECKOTO XapaKTepa.




OTHomenue Benuun. Maciurao
OtHomenne Beauund. Maciura0. Pemnrenue 3agad.

CpaBHHBATh H YNOPSIAOYMBATH JICCATHYHBIC APOOH, HAXOAMTH HAUMCHBIIYIO M HAHOOJBIIYIO
JIeCATUYHYIO Ipo0b cpeau 3agaHHoro Habopa uucen. IlpeacTraBiassiTh OOLIKHOBECHHEIC JPOOH B BHJIE
JICCATUYIHBIX; BBISICHATb, B KaKUX CIIy4asX 3TO BO3MOKHO. HaxoauTh AccATHYHOE MPUOIHKCHUE
OOBIKHOBEHHOH JIpOOM C yKa3aHHOW TOYHOCTHIO. BBIMOJIHATHL NEHCTBHS C JPOOHBIMH YHCIAMHU.
Pematp 3aaun Ha JBWKEHHE, COJEp)KAIlME JAHHBIC, BBIPAKEHHBIC JIPOOHBIMH YHCJIAMH.
IIpencraBJiasATh 1071 BEJIMYUHBI B TPOLICHTAX.

IIpoueHTHI U AeCATUYHBbIE APOOH
[IpencraBieHrne MpoOIEHTA ACCATUYHOW APOOBIO.
BripakeHue apodu B mpoIieHTax.

OO0BSICHATH, KaK HAXOJAT OTHOIICHHE OJHOMMEHHBIX M PA3HOMMEHHBIX BCIWYUH, HAXOAHUTH
oTHomeHus BennuuH.MccaeaoBaTh B3aUMOCBI3h OTHOIICHUNM CTOPOH KBAApaTOB, MX IIEPUMETPOB
U Iuiomaae; mmH pédep KyOoB, Iiomancii rpaHeid 1 00bEMOB. OOBACHATH, YTO ITOKA3bIBACT
MacmTad (KapTel, IUIaHa, Yeprexa, monaenu). Pemars 3a7aud NpakTHYECKOrO XapakTepa Ha
Macitab. CTpouth GUrypsl B 3a1aHHOM MaciTabe.

«I'maBHas 3aga4a HA NMPOICHTHI

Beruucnenue MPOLIEHTOB oT BEJIUYWHBI.
Haxoxxaenne BeIMYMHBI TI0 €€  IPOIICHTY.
YBenmWueHWEe W  YMEHBIICHWE BEIMYUHBI Ha

HECKOJIBKO NMPOLEHTOB. OKPYTJIeHUE U MPUKUIKA.

BobIpaxaThb IPOLICHTE JSCITUYHON APOObI0, BLIMOJHATL 00pATHYIO OIEPalMI0 — MePeX0auTh OT
JECATUYHOM ApoOU K MpoleHTaM. XapaKTepu30BaTh J0JIM BEIMYNHBI, UCIIONIb3YS SKBUBAJICHTHBIC
MIPEACTABJICHUS 3aJJaHHOM JI0JIM C TIOMOIIBIO TPOOH U ITPOLICHTOB.

Bbipa:xxeHue OTHOILIEHHSI B IIPOLIEHTAaX
HaxosxaeHnune mpoleHTHOro OTHOIIeHUs. Pernienue
TEKCTOBBIX 3a/1a4. OKpyrieHue U NPUKUIKA.

PemiaTp 3a1a4y NMPakKTUYECKOIO COAEPIKAHUA HA HAXOXKIECHUE HECKOJIbKUX IIPOLICHTOB BEJIIMYUHBI,
Ha yBeJIMYeHHE (YMEHbILIEHNE) BEJIMYMHBI HA HECKOJIBKO IIPOLIEHTOB, HA HAX0X/1€HNE BEIMYHUHBI 110
e¢ npoueHty. Pemarb 3a1ayu ¢ peanbHBIMU JaHHBIMU Ha BBIYUCIICHUE IIPOLICHTOB BEIUYUHBI,
IIPUMEHSAS OKPYIJIEHUE, MNPUEMBI TPUKUAKU. BBINOJHATH CaMOKOHTPOJIb IIPHM HAXO0XKICHHUH
IIPOLICHTOB BEJIMYMHBI, UCIIOJIb3Ys IPUKUIKY.

I'nasa 7. Buipascenusn. @opmynvt. Ypasnenusn (15 uacos)

O maTreMaTH4YeCKOM SI3BIKE
Maremarnueckue BBIPAKECHMUS. bykBeHHbIE
BbIpakeHHE. MaTeMaTu4ecKue MpeIiIoKeHUs.

O0cy:k1aTh 0COOCHHOCTH MaTEMaTHYECKOTO S3bIKa. 3aNMChIBATH MAaTEMATHUUECKUE BBIPAKEHUS C
Y4ETOM MPABUJ CHHTAKCHMCA MATEMATHYECKOTO SI3bIKAa; COCTABJIATH BBIPAXKEHHS IO YCIOBHUSIM
3a1a4 ¢ OyKBEHHBIMH JaHHbIMH. McnoJib30BaTh OYKBBI IS 3alIMCH MaTeMaTHYECKUX MPEATOKe-
HUMN, OOIIUX YTBEPKJICHUM; OCYLIEeCTBJSATH MEPEBOJ] C MATEMATUUECKOTO SI3bIKAa HA €CTECTBEHHBIN
s3bIK ¥ HaoOopoT. MiutiocTpupoBaTh OOIIME YTBEPXKACHHs, 3aliCaHHble B OYKBEHHOM BUJIE,
YHCIIOBBIMU MPUMEPAMHU.

bykBeHHbIC YK CJIOBbIE
MOACTAHOBKH

YucnoBoe 3HadeHHE OYKBEHHOT'O BBIPa)KEHUSI.
JlomyctuMble 3HadeHHs] OYKB B BBIPAXKECHHH.
CocraBiieHne BBIpa)XEHMS 10 YCIOBUIO 33Ja4M C

6YKBGHHI)IMI/I JaHHBIMU.

BbIPAKCHUSA H

CTpOI/ITb PCUYCBLIC KOHCTPYKOHH C HCIIOJIb30BAHHUEM HOBOM TCPMUHOJIOTUH (6y1(BCHHOe
BBIPpAXXCHHUEC, YMCIIOBasd IMOACTaHOBKA, 3HAUYCHHC 6y1(BeHHOFO BEIpAXXCHUA, JOIIYCTHUMBIC 3HAYCHUA
6YKB) BoIunciaaTh 4KCIOBBIE 3HAYCHUS 6YKBCHHBIX BBIpa)KeHI/Iﬁ Ipu JaHHBIX 3HAYCHHAX 6YKB
CpaBHI/IBaTb YHUCJIOBBIC 3HAYCHUA 6y1(BeHHI)IX Bmpameﬁnﬁ. Haxogmn, JOIMYCTHUMBIC 3HA4YCHMHA
6yKB B BBIPAXXCHHUH. OtBeuaTh Ha BOIIPOCHI 3ada4 C 6yKBCHHBIMI/I JaHHBIMH, COCTaBJIAA
COOTBETCTBYIOIIIHUE BBIPAKCHUS.

CocrasBJienune
bopmynam

¢Gopmy1 M BBIYMCICHHE 10

CoctaBassTh (HOpMyJbl, BBIPKAIOIIME 3aBHCHMOCTH MEXJY BEJIMYMHAMHM, B TOM YHCIE IO
YCIIOBUSIM, 3aJJaHHBIM PHCYHKOM. BblumcasaTh 1o ¢opmynam. Beipaxkatrb u3 ¢GopMmynbl ogHy




Hekoropsie TEOMETPUUYECKUE
®opmyna croumoctu. Popmyiia myTu.

bopMyIIBI.

BEJIMUMHY Yepe3 JIpyTrHe.

®opmyJia JJIMHBI OKPYKHOCTH, IVIOMIAAU KPyra
U o0beMa 1mapa
Yucno n. opMmyna IauHbl OKpYKHOCTH. Dopmyiia

miomaau  kpyra. @opmyna ob0béma  1rapa.
Breruucnenne pasmepoB Quryp, OrpaHHYCHHBIX
OKPYXHOCTSAMHM M HX AyraMu. BBI‘-II/ICHGHI/ISI,

CBA3AaHHBIC C MUJIIMHAPOM M HIAPOM.

HaxoauTthb dKCIIepUMEHTAIbHBIM ITYTEM OTHOIIIEHUE ITTHHBI OKPYXKHOCTH K AuameTpy. O0cy:KIaTh
OCOOCHHOCTH YHCIIA T ; HAXOAMUTh JOIMOJHUTEIbHYI0 HHDOpPMALIHIO 00 3TOM Yuclie. BeruncasaTs
1o opMyIiaM JJIMHBI OKPYKHOCTH, TUIOIIAIM Kpyra, 00béMa mapa;

BoruncasaTs pasmepsl GUTYp, OTpaHUYCHHBIX OKPYKHOCTSIMH W uX ayramu. OnpeaensiTh
YHUCJIOBBIE MapaMeTphbl MPOCTPAHCTBEHHBIX TEJ, UMEIOMUX (GopMy mUiIuHIpa, mapa. OKpyriasaTh
Pe3yIbTaThl BEIYUCICHHUH 110 OopMyIiaMm.

Yro Takoe ypaBHEHHUE

YpaBHEeHHE KakK IIEpPEeBOJ YCJIOBHSA 3aJadyd Ha
MaTeMaTU4eCcKuil A3bIK. PelleHne ypaBHEHMM.
Pemenue 3a1a4 ¢ TOMOLIBIO ypaBHEHUM.

CTtpouTh peyeBble KOHCTPYKIHMH C HCIOJIB30BAHUEM CJIOB «YpPaBHEHHEY», «KOPCHb YPaBHEHUS.
IIpoBepsiTh, SABISETCS M yKa3aHHOE YKMCJIO KOPHEM paccMaTpuBaeMoro ypaBHeHus. Pemarsb
YpaBHCHUS Ha OCHOBE 3aBHCHMOCTCH MEXJIYy KOMIIOHCHTaMu jaeucTBuil. CocCTaBJISATH
MaTeMaTHYecKue Moieu (ypaBHEHHUs) MO YCIOBHUSM TEKCTOBBIX 3a/1a4.

Bripakenusi. @opMyJibl. YpaBHeHUs

HNcnonb3oBaTh OYyKBBI IS 3aIMMCH MAaTeMAaTHYCCKUX BBIPAKCHHN W mpemioxeHnii. CocTaBIsATh
OYKBEHHBIC BBIPKEHHUS I10 YCJIOBHAM 3a71ady. BBIYMCJIAATH YHCIOBOEC 3HAYCHHE OYKBEHHOTO
BBIPQXXCHUS NP 3aIaHHBIX 3Ha4eHUsIX OykB. CocTaBAATH (HOPMYIIBI, BRIPAKAIONIUE 3aBUCUMOCTH
MEXy BEIWYMHAMH, BBIYHUCIATH MO (GopMynaMm. CocTaBjiasiTh YpaBHEHHUS IO YCIOBHSAM 3ajad.
Pemath npocreiiniie ypaBHCHHUS HA OCHOBE 3aBHCHMOCTEH MEXITy KOMIIOHEHTaMH apr(pMeTHIeC-
KUX JIEUCTBUH.

I'nasa 8. Cummempus (9 uacos)

OceBasi cuMMeTpuUs
Touka, cHUMMETpHYHAs OTHOCHUTEIBHO HPSAMOM.
CuMMeTpHst U paBEHCTBO. 3€pKajbHasi CAMMETPHSI.

Pacno3naBatp miockue GUrypbl, CHAMMETPUYHBIE OTHOCUTENBHO NpsAMOii. BeIpe3aTs Be GpUrypsi,
CHUMMETPUYHBIE OTHOCHUTEIIBHO TpsiMoil, u3 Oymaru. Crpoutsh Qurypy (OTpe3ok, JITOMaHYIO,
TPEYTOJIbHUK, MPSIMOYTOJIBHUK, OKPYKHOCTh), CHMMETPHUYHYIO JaHHON OTHOCHUTEIHHO MPSIMOH, C
MOMOIIbI0 MHCTPYMEHTOB, M300pa:kaTth oT pyku. [IpoBoguTh TPsSMYyI0, OTHOCHUTEIHLHO KOTOPOM
nBe ¢Gurypbl cuMmMmerpuuHbl. KoHCTpyMpoBaThL OpHAMEHTBHI M MApKEThl, MCIONb3YS CBOICTBO
CHUMMETPHUHU, B TOM YHCIIE€ C TOMOIIBI KOMIBIOTEPHBIX MporpamMMm. MopmyaupoBaTh CBOWCTBA
IBYX (UTYp, CHMMETPUYHBIX OTHOCUTENbHO mpsimoii. HMcejienoBaTs cBoOiicTBa (UTYp, CUMMET-
PUYHBIX OTHOCHUTENBHO TUIOCKOCTH, WCIIONB3Ysl DKCIEPUMEHT, HaOIIOJeHHUE, MOJACIUPOBAHUE.
OnuceIBaTh UX CBOWCTBA

Ocb cummerpun Gurypbi
CummeTpuuHas ¢urypa. [IpsiMOyTONBbHUK,
PaBHOOCIPEHHBIH TPEYTrONBbHUK, OKPYKHOCTD.
CummeTpusi B IpOCTPaHCTBE

MIPOCTPAHCTBEHHBIC CUMMETpUYHBIE (purypsl. PacnoznaBaTh QUTrypsl, UMEIOMNUE OCh CHMMETPHH.
Bbipe3aTh ux u3 Oymaru, u300paxkaTh OT PYKH U C MOMOIILI0 HHCTpYMEeHTOB. IIpoBoauTh OCh
cummMmeTpun  ¢urypel. DopMyJHMpPOBATHL CBOHMCTBA PABHOOEIPEHHOTO, PAaBHOCTOPOHHETO
TPEYrOoJIbHUKOB, NPSIMOYIOJIbHUKA, KBajJpaTa, Kpyra, CBSI3aHHBIE C OCEBOM CHMMETpPHE.
dopmyaupoBaTh CBOWCTBA MapajuieNenunena, Kyda, KOHyca, IWIMHApA, Iapa, CBSI3aHHBIEC C
CUMMETpUEN OTHOCHUTENIBHO IJIOCKOCTH. KOHCTPyHMpoBaTh OpHAMEHTHI M NAPKEThI, HCHOJIb3Ys
CBOMCTBO CHMMETPHUH, B TOM YHCJIE C TTOMOIIHI0 KOMITBIOTEPHBIX MTPOTPaMM.




IlenTpajbHasi cHkMMeTpHUs

Pacno3naBath 1iockue QUIypbl, CUMMETPHUYHBIE OTHOCHUTEIBHO TOuYkH. CTpoMTh GUTYDY,
CUMMETPUYHYIO JJAHHOW OTHOCUTEIIEHO TOYKH, C TIOMOIIBI0 HHCTPYMEHTOB, TOCTpanBaTh, U300pa-
xatb oT pyku. Haxoautb ueHtp cummerpuu ¢urypsl, koHdurypanuu. KoHcTpyupoBaTh
OPHAMEHTBI U MMAPKETHI,

UCIIOJIb3Ysl CBOMCTBO CHUMMETPUH, B TOM YHUCJIE C TMOMOLIBIO KOMIBIOTEPHBIX IPOrPAMM.
@opMyJIMPOBATH CBOKCTBA (PUTYP, CHMMETPHUYHBIX OTHOCUTEIBHO TOUKU. McciienoBaTh CBOMCTBA
buryp, UMEIOIIMX OCh U LEHTP CUMMETPHUH, UCIOJNIb3Ys SKCIEPUMEHT, HaOI0IeHHe, U3MEpPEHHE,
MOJEJIMPOBAHHUE, B TOM YHCIIE KOMIIBIOTEPHOE MOAEIMPOBaHUE. BhIABUraTh runoressl, popmy-
JIMPOBAaTh,000CHOBBIBATH,0NIPOBEPraTh C MOMOIIbIO KOHTPIPUMEPOB YTBEPKACHUS 00 OCEBOIl U
[EHTPATBHONW CUMMETPUU QUTYD.

HaxoauTh B OKpyXarmolleM MHUPE IUIOCKHE M TPOCTPAHCTBEHHBIE CHMMETPUYHBIC (DUTYPHI.
Pacno3naBarth 1uiockue (GpUrypbl, CHMMETPUYHBIC OTHOCHTEIBHO IPSMOM, OTHOCHUTCIBHO TOYKH,
MIPOCTPAHCTBEHHBIC (DUTYpBl, CUMMETPUYHBIC OTHOCHUTEIBHO IUIOCKOCTH. CTpouTh GUrypy,
CHMMETPUYHYIO JAaHHOW OTHOCHUTEIBLHO MPSIMOM, OTHOCHUTEIPHO TOYKH C TOMOIIBI0 YEPTEKHBIX
HHCTpYMEHTOB. KOHCTpYyMpoBaTh OpHAMEHTHI U MAPKETHI, UCIIOJIb3YysI CBOMCTBO CUMMETPHH, B TOM
YHCJIe C MOMOIIBI0 KOMIBIOTEpHBIX Tporpamm. HcesienoBarb cBoiicTBa (hUryp, MMEIONMIUX OCh U
IIEHTP CUMMETPHHU, HUCIIOIb3Ys SKCIEPHUMEHT, HAONIOACHUE, U3MEPECHHUE, MOJCIUPOBAHUE, B TOM
YHUCJIe KOMIIBIOTEpPHOE MojenupoBanue. PopMyaupoBaTb, 000CHOBBLIBAThH, ONPOBEPraTh C
MOMOIIIbIO0 KOHTPIIPHUMEPOB YTBEPKJICHHUS O CUMMETPUU QUTYD

I'naea 9. Ilenvie uucna (15 uacos)

CummeTpusi  OTHOCUTENBHO  TOYKU.  LleHTp
CUMMETpUU (UTYPBI.
CummeTpust
Kakne uynciia Ha3bIBAKOT LEJIbIMH
Yucna, MIPOTHBOTIOIOKHBIE HATypaJbHbBIM.

MHOXECTBO LIEIBIX YHUCE.

IIpuBoauTH TpUMEPHl HKCIOIB30BAHMUS B JKM3HU TOJIOKHUTENBHBIX M OTPULATEIBHBIX YHUCEN
(Temmeparypa, BBIMTPBIII- IPOUTPHIII, BBIIIE-HIKE YPOBHS MOpPS U 1p). ONMUCHIBATH MHOXXECTBO
uenblx yncend. QO0bACHATH, Kakhe LENble YMCIa Ha3blBAlOT MPOTHUBOMNOJIOXHBIMU. 3alIUCHIBATH
YHCII0, TPOTUBOIOJIOKHOE JAHHOMY, C TOMOIIBIO 3HAKa «MUHYC». YNpomarh 3anucu tumna -(+3), -

(-3)

CpaBHeHHe LeJbIX YHCe
Pan ueneix umcen. M3o0paxeHue HENbIX YHCEN
TOYKaMU Ha KOOpJWHATHOUM mpsmon. CpaBHEHHE
Y YIOPSIAOYHUBAHUE LIEJIBIX YUCETL.

ComnocraBifiITh CBOICTBa psJa HAaTypaJbHbIX YHCEN W psja Lenblx uucen. CpaBHUBaThb U
yHopsiAouUMBaTh Lenble uncia. M300pakarTs 1enble ynuciaa TOYKaMu Ha KOOPIMHATHOW INPSAMOIA.
Hcnonb3oBaTh KOOPAUHATHYIO MPSAMYIO KaK HAIJISIAHYIO OTOPY MPH PELIEHUH 3a/1a4 Ha CpaBHEHUE
LIEJIBIX YUCEIL.

CioxeHue neJabixX 4ucel

CrnoxxeHue [ByX ILENBIX 4YHMCET OAHOIO 3HAaKa,
pa3HbIX 3HaKOB. CyMMa ITPOTUBOMOJIOKHBIX YUCEL.
Beluncnenye CyMMbl HECKOJIBKHMX LENBIX YUCEI.
Bbruncnenue 4HCIOBBIX 3HAYeHUH OYKBEHHBIX
BBIPAKCHUM.

OO0BbsICHATHL HA TTPUMEpPax, KaK HAXOIAT CYMMY JIBYX IIEJIBIX YHCel. 3amuChIBAaTh C TTOMOIIBI0 OYKB
CBOMCTBO HYJS MPHU CIOXKEHUHU, CBOMCTBO CYMMbl IPOTHUBOIOJIOKHBIX YHCEN. YNPOWATh 3alNCh
CYMMBI TIEJIBIX YHCEII, OTyCKasi, TJIe TO BO3MOXKHO, 3HAK «+» U cKOOKH. [lepecTaBisATh craracmbie
B CyMME€ IENBIX Yhcell. BBIYHCIATH CYMMBI LIEIBIX YMCEIN, COJepIKaIIhe Ba U 0oJiee claraeMbIX.
BoruucasaTs 3HaueHNS OYKBEHHBIX BBIPAKCHUH.

Beruuranmne mesbIx Yuce

(I)OpMy.]'ll/lpOBaTb MMPpaBUJIO HAXOXKACHWA PA3HOCTH MHCJIBIX 4YHCCII, 3alluCbIiBaTb Cro Ha




[IpaBuno HaxXOXIEHUS PA3HOCTH JBYX LEJbIX
yucen. BpluncieHMe 3HAYEHHW  BBIPAXKEHHI,
collepKalllMX TOJIBKO JIEUCTBHSl CIIOKEHUS U
BBIUUTaHUs. BblunciieHne 3HauYeHUH OyKBEHHBIX
BBIPAYKCHMUIA.

MaTeMaTHYeCKOM S3bIKe. BBIYHCIATH Pa3sHOCTb ABYX HCJIbIX YHCCII. BorupcasaTs 3HaYeHUS
YHCIOBBIX Bblpa)KeHI/If/'I, COCTABJICHHBIX W3 IICJIBIX YHCEI C IIOMOIIBKD 3HAKOB «t» U «-»;
OCylIeCTBJAATb CaAMOKOHTPOJIb. BorupcasaTh 3HaYCHHS 6YKB€HHBIX BBIpa)KeHI/Iﬁ IIpu 3aJaHHBIX
OCJIbIX 3HAYCHUAX 6yKB ConocTaBisTh BEIIOJIHHUMOCTD [[ef/'ICTBI/ISI BbIYMTaHHUA B MHOXCCTBax
HaTypaJbHBIX YUCEII U LEJIBIX YUCCIL.

YMHOKeHHE U JeJIeHHue HeJbIX YHCeI
YMHOKEeHHE LebIX dncel. JleneHre menbiX Yucell.
PazHble neiicTBUS C LIEIBIMA

DopMyIHPOBATH IIPABUJIA 3HAKOB IIPU YMHOKEHHUH U JEJIEHUHU LIENBIX YUCET, WIUTIOCTPUPOBATH UX
NpyuMepamMu. 3anMcbIBATh HA MAaTEMaTUYECKOM SI3BIKE

paBeHCTBa, BhIpakaromye cBoiictBa 0 W 1 m1pU YMHOXEHHMHM, NPaBUIO yMHOXeHHs Ha -1.
BpruMceasite NpOM3BENCHHS M YACTHBIE LEIbIX 4YHKCEl. BBIYHCIAATH 3HAYCHUS YHUCIOBBIX
BBIPAKCHUI, COACPXKAIIUX pa3HbIC MOEHCTBHSA C IEIBIMH 4YHCIaMH. BBIYHCAATL 3HAYCHUS
OYKBEHHBIX BBIpRXCHUH TIpH 3aJaHHBIX ICJIBIX 3HaYeHUsx Oyks. MccjemoBaTh Bompoc 00
W3MEHCHUHU 3HaKa IPOM3BEACHUS IIEJIBIX YHCENI MPU M3MEHEHUM Ha ITPOTHUBOIIOJIOXHBIC 3HAKOB
MHOXHUTeNe. OnpoBeprarb C MOMOIIbIO KOHTPIPUMEPOB HEBEPHBIE YTBEPKACHHS O 3HAKaX
pEe3yJbTaTOB ACHUCTBUI C NEJIBIMU YUCITAMHU.

Ieable yncia

CpaBHI/IBaTB, yYnopsaaoumBaThb ILIC/IbIC YHUCIA. (I)OpMyJII/IDOBaTb IIpaBujia BBIYHUCIICHHUA C LCIIBIMHA
YucCjIaMH, HAXO0AUTb 3HAUYCHHUSA YHCIIOBBIX U 6YKB6HHI)IX BBIpEDKCHPIfI, COACPpIKaAIMNX I[CﬁCTBPI?[ C
OCJIBIMH YHCJIAMHU.

T'naea 10. Pauyuonanwvuvie uucaa (16 uacos)

Kakue yncia Ha3bIBAIOT PaAallMOHAJIBHBIMH

PanmoHanpHBIlEe  4YMciia:  HOJOXKWTEIBHBIE U
OTpUIIaTeNIbHBIE YHuciaa ([elble W JIpOOHEIC);
MIPOTUBOMOJIOKHBIE qucia. N306paxkenue

palMOHAJbHBIX YHUCEJ TOYKAMH KOOPAMHATHOMN
IPSIMOM.

I[IpumeHSITH B pedyd TEPMHUHOJOTHIO, CBSI3aHHYIO C pPallMOHAIBHBIMH YHUCJIAMU; PACIO3HABATH
HaTypaJbHBIC, IICJbIC, JI‘pO6HI)I€, IIOJIOXKUTCIIBHBIC, OTPHULATCIBHBIC YHC/IA, XAPAKTCPHU30BATDH
MHO’KECTBO paloHaNbHBIX yucel. IIpuMeHsATh CUMBOJIbHOE O0O3HAUYEHHE MPOTHBOIIOIOKHOTO
yucia, 00bSACHATH CMBICI 3anucei TUma (-a), ynpolaTh cCOOTBETCTBYIomue 3anucu. M3o0paxath
palrMoHaIbHBIE YUCIIA TOYKAMU KOOPAMHATHOM MPSMOH.

CpaBHeHne palMOHAJbHBIX YHCEJI.
qyucJjaa
CpaBHeHI/Ie palliOHAJIbHBIX YHCCII C IIOMOIOBIO

Monayab

KOOPJAMHATHOU IIPSAMOIA. YcraHoBieHne
OTHOIICHUH  «Oonbiey»  («MEHBIIE»)  MEeXIY
panMoHANBHBIMU  YHcHaMu. [loHsATHE  MOIYJIs
quca.

MOIICJII/II)OBaTL C IIOMOIIBIO KOOpHHHaTHOP’I HpHMOI\/’I OTHOIICHUS «OOJIBIIE» U «MEHBIIIC) JJIA
paniuoOHaJIbHbIX YHUCCII. CpaBHI/IBaTI) IIOJIOXKHUTCIIBHOC YHKCIIO M HYJb, OTpHULIATCIIBHOC YHUCIIO H
HYJb, MOJOXXHUTCIBHOC U OTPUIATCIBHOC YHCJia, ABAa OTPHUIATCIBHBIX YUCIIA. HpI/IMeHﬂTb U NMOHMU-
MaTb FGOMCTpH‘I@CKI/Iﬁ CMBICJI MOHATHA MOAYJIA YUCJId, HAXOAUTDHL MOAYJIb pallMOHAJIBHOTO YHCJIa.
CpaBHI/IBaTb " ynopsaaouuBaThb palliOHAJIBHBIC YHCJIaA.

C.HO)KEHI/IB U BBIYMTAHUE PAIMOHAJTBHBIX YU CEJI

[IpaBuiia cnoxeHus palMOHAIBLHBIX YUCEN OJIHOTO
3HaKa, pa3HbIX 3HaKoB. (CBOWMCTBAa CIOXEHUS,
CBOMCTBO HYyJsl TIpU CIOXKEHUH. BrlunTanue
palliOHAJIbHBIX YHCCII.

®opMyJIMpPOBaTh TIPaBUJIa CIO0XKEHHS IBYX YHCENl OJHOTO 3HaKa, JIByX YHCEN pa3HbIX 3HAKOB;
MPABUJIO BEIYUTAHUS U3 OJHOTO YHCIIA JPYTrOro; MPUMEHATH 3TH MpaBWIa JJIs BBIUUCIEHUS CYMM,
pasHocTeil. BBINOJHATH YHCIIOBBIE TTOJACTAHOBKKA B CYMMBI M Pa3HOCTH, 3alIMCAHHBIC C IMTOMOIILIO
OYKB, HAXOAUTH COOTBETCTBYIOIIUE WX 3HaucHUsA. IIpoBOAMTH HECIIOXKHBIC HMCCICAOBAHUS, CBS-
3aHHBIC CO CBOMCTBAMH CYMMBI HECKOJIbKHX PAIllMOHAIBHBIX YHCEN (Hampumep, 3aMeHa 3HakKa




KaXXa0ro cnaraeMoro) .

YMHOKEHHE U JIeJIeHHe PAITHOHAJIbHBIX YHCeJl
YMHOXEHUE M JICJICHUE palMOHAJIbHBIX YHCET,
MpaBWjia 3HAKOB MPH YMHOXEHUH W JCICHHUU.
CgoiictBa yMHOXeHUs1, cBoctBa 0, 1, u -1 mpu
yMHOXeHuH. PaBercTBo — a/b=

@®opMyIMPOBATH TPaBIJIA HAXOXKACHUS IPOU3BEACHUS M YACTHOI'O JABYX YHCEJ OJHOIO 3HaKa,
JIBYX YHCEJI pa3HbIX 3HAKOB; MPUMEHSITh TH MPaBUJIa IPU YMHOXKCHHUH U JICJICHUHN PalliOHATBHBIX
yucen. HaxoauTsb KBajgpaThl W KyObl pallMOHAJIbHBIX YHCEI. BBIYHCASATH 3HAYCHUS YHCIOBBIX
BBIPOKCHHH, COIEpKAIINX Pa3HbIC ICUCTBUSA. BBINMOJHATH YHCIOBBIE MTOACTAHOBKU B MPOCTEHININE
OYKBEHHBIC BBIPAXKEHUS, HAXOAMTh COOTBETCTBYIOIINE UX 3HAYCHUSI.

Koopaunarbl Ilpumepsl pa3inuyHBIX CHUCTEM
KOOPJMHAT B OKpYskaromiem mupe. [IpsmoyronbHas
CHUCTeMa KOOPJIMHAT Ha IUIOCKOCTH, KOOPAMHATHI
TOYKHU.

IIpuBOAMTL TPUMEPHI PA3NTHYHBIX CHCTEM KOOPJMHAT B OKPYXKAIOIIEM MHPE, HAXOAUTh U
3alMCbIBATh KOOPJMHATHI OOBEKTOB B PA3IMYHBIX CHCTEMax KOOpAMHAT (IIaxMaTHas JOCKa;
IUPOTa U JOJTO0Ta; a3uMyT U Jp.). OOBACHATh U WIIIOCTPUPOBATH MOHATHE MPSIMOYTOIHHOM
CHCTEMBbI KOOPJAMHAT HA TUIOCKOCTH; MPUMEHSITh B PEYX ¥ MOHMMATh COOTBETCTBYIOIINE TEPMUHBI
U cUMBOJMKY. CTPOMTH Ha KOOPAMHATHOW TUIOCKOCTH TOYKM M (UTYPHl IO 3aJaHHBIM
KOOpJWHATaM, HAXOAUTh KOOpauHATHI ToueK. [IpoBoAMTH HcClieIOBaHMS, CBI3aHHBIC C B3AaUMHBIM
PaCIIOJIOKEHUEM TOYEK Ha KOOPAMHATHOM IIIOCKOCTH.

PanuoHnanbHbIe YHcIa

N300paxkaTh paruoHaIbHBIC YHCIIa TOYKaMH KOOpAuHATHOU mpsiMoi. IIpuMeHsITL 1 MOHMMATDH
TEOMETPUYECKUN CMBICI TOHSATHUS MOAYJS YKCIa, HAXOAUTH MOJAYJIb PAIMOHAIBHOTO YHCIIA.
MoaeaupoBaTh C TOMOIIBIO KOOPAWHATHOW MPSIMON OTHOIICHUS «OOJIBIIE» W «MEHBIIEY JIJIs
pallMOHAJIBHBIX YHUCEJ, CPABHUBATH U YNOPSA0YMBATH PAllMOHAIbHBIC YKCiia. BBINOJHATH BbI-
YUCJICHUS] C palMOHAIbHBIMU uuciaMud. HaxoauThb 3HauYeHHS OYKBEHHBIX BBIPAKECHUM NIpU
3aJIaHHBIX 3HAYCHUSAX OYKB.

CTpouTh Ha KOOPAMHATHOM IIOCKOCTH TOYKH M (PUTYPHI 110 33JaHHBIM KOOPJIMHATAM, ONPeaeasiTh
KOOPAWHATHI TOYEK.

I'nasa 11. Muozoyzononuku u muozozpannuxu (9 uacos)

Hapanaemorpamm Ilapannenorpamm. CBoiicTBa
napajuiesorpamMmma. Buibl napasmiesnorpaMMoB.

Pacno3znaBaTth Ha yepTexax, pUCyHKaX, B OKPYXKarOLIeM MUPE MapajlIeIOrPaMMBl.

N300paxkath napamienorpaMMbl C UCIIOJIb30BAHUEM YEPTEKHBIX MHCTPYMEHTOB.

MoaeaupoBaTth napauienorpaMMbl, HCHOIb3Yys Oymary, IIacTUINH, TPOBOJIOKY U JIp.
HccnenoBath 1 onuchbIBATH CBOWCTBA MapajieiorpaMMa, UCIOJb3YS SKCIIEPUMEHT, HaOII0IeHHE,
U3MEpEHNE, MOIECINPOBAHNUE.

Hcnonb3oBaTh KOMIBIOTEPHOE MOJEIMPOBAHUME M JKCHEPUMEHT [UIsl HM3YyYEHHUsI CBOMCTB
[apajuIeI0rpaMMOB.

®opMyIMpOBaTh, 000CHOBBIBATDH, ONPOBEPraTh C MOMOIIBI0 KOHTPIPHUMEPOB YTBEPKIEHUS O
CBOICTBax NapajuiesorpamMmma.
CpaBHuMBaTHL  CBONMCTBA
IIPSIMOYTOJIBHUKA.
BbiaBUraTh TUNOTE3Hl O CBOMCTBAX MapajjIeIorPaMMOB Pa3IMYHBIX BUJOB, OOBSICHATH UX.
KoHncTpynpoBaTth criocoObl IOCTPOEHUS MapaIeIOrpaMMOB 0 3aJaHHBIM PHCYHKaM.

CTpouTBh JIOTHYECKYIO LIENOYKY PACCYKIEHUN O CBOMCTBAX MapajuieorpaMMa.

napajyieIorpaMMOB ~ Pa3iIUYHBIX  BUAOB:  pomOa,  KBajapara,




IIpaBu/bHBIC MHOTOYT OJILHUKH

Kaxko#t MHOroyroJipHUK Ha3bIBalOT NpaBUIbHBIM. O
IIPaBWJIBHOM IIECTUYTrOoJbHUKE. OKpPYXXHOCTb H
IIPaBUJIbHBIN MHOT'OYTOJIbHHUK. IIpaBunbHBIE
MHOI'OTPaHHHKHU.

Pacno3naBaTth Ha 4epTekax, PUCYHKax, B OKPYKAIOIIEM MHPE NPaBUIbHBIE MHOTOYTOJBHUKH,
npaBuibHble MHOrorpaHHuku. HMcciaemoBaTh U ONHUCHIBATH CBOWCTBA MPaBUJIBHBIX MHOTO-
YTOJIBHUKOB, UCIIOJIb3Ys IKCIIEPUMEHT, HaOII0IeHHuE, U3MEpeHue, MoieaupoBanre. UcnoJib30BaTh
KOMITBIOTEPHOE MOJCIIUPOBAHUE M OSKCHEPUMEHT [UJIi M3YYEHHUS] CBOMCTB TIE€OMETPUUYECKHUX
00bekToB. M300paskaTh MpaBUIbHBIE MHOTOYTOJILHUKH C TIOMOIIBIO YePTEKHBIX HHCTPYMEHTOB 110
ONHUCAHUIO U MO 33J]aHHOMY aJTOPUTMY; OCYIHECTBJATH CAMOKOHTPOJb BBIMOJIHEHHBIX MOCTpPOE-
Huii. KoHcTpympoBaTh crocoObl IMOCTPOCHHS MPAaBUIBLHBIX MHOTOYT'OJBHHKOB I10 3aJaHHBIM
PUCYHKaM, BBIIOJIHATH [1O0CTpoeHUs. MoaeaupoBaTh paBUIbHbIE MHOTOIPAHHUKHU U3 Pa3BEPTOK.
CpaBHHBATHL CBOWCTBa TMPaBUJIBHBIX MHOTOYTOJIBHHUKOB, CBSI3aHHBIE C  CHUMMETPHEH.
®opmyaMpoBaTh, 000CHOBBLIBATH, ONPOBEPraTh C MOMOIIBI0 KOHTPIPUMEPOB YTBEPXKICHUS O
MPABIJIBHBIX MHOTOYT'OJIbHUKAX.

Inomaau
PaBHOBenukue u paBHOCOCTaBIEHHBbIE (DUTYPHI.
[Tnomane napawiesorpaMmma U TPEYrojJbHUKA

N300paxkaTh pPaBHOCOCTABIICHHBIC (DUTYpPBI, ONpEACHATh, HUX IuIomaan. MoaeJaupoBaTh
reoMeTpuyeckue (urypbl u3 Oymaru (IepeKkpavBaTh HPSIMOYTOJBHHK B IapauieorpaMM,
JIOCTpauBaTh TPEYrOJbHHUK J0 mapaieaorpamma). CpaBHUBaTh (QUIYPHl [0  ILIOIIA/IN.
dopMyJHpOBaTh CBOMCTBAa paBHO- cocTaBlieHHbIX ¢uryp. CocraBasaTb (QOpMyNIbl s
BBIYMCIICHHS IJIOIIATN napajiejgorpaMmma, MIPSIMOYTOJIBHOTO TPEYrOJIbHUKA.
BbINOJHATHU3MEPEHUS U BBIYHCIIATH IUIOIIAAN MapalIeIorpaMMOB U TPEYTroibHUKOB. Mcnmob30-
BaTb KOMIIBIOTCPHOC MOJACIMPOBAHHUEC M OKCIICPUMCHT I H3YUYCHUA CBOICTB TrCOMCTPHUYCCKHUX
00BbekTOB. CTPOUTH JTOTUYECKYIO LIETIOUKY PACCYKIECHUN 0 paBHOBENUKHX ¢urypax. Pemars 3a1a-
YU HA HAXOXIACHUC Hnomaz[ef/i napaujicJorpaMMoB U TPCYTOJIbHUKOB

Hpusma Ilpusmsl. [lapamnenenunen. Paszséptka
npu3Mebl. [Ipu3mel B apXUTEKTYpE.

Pacno3HaBath Ha dyeprexax, pUCYHKaX, B OKpykaromem mupe npusMbel. Ha3plBaTh TpPHU3MBIL.
KonupoBaTts ripu3mbl, H300pak€HHBIC HA KIIETYATONW Oymare, OCyIIeCTBISATh CAMOKOHTPOJIb,
MPOBEPsIS COOTBETCTBHE TMOJTYYEHHOTO U300pakeHHsl 3aJaHHOMY. MoaeaupoBaTh MPU3MBL,
UCIIONB3Ysl OyMary, IJIACTUJIMH, MPOBOJIOKY W Jp., M3rOTABJIMBATH U3 pa3BEPTOK. OnpenensiTh
B3aMIMHOE pPAaclojoXKeHue TpaHel, pédep, BepmnH npusMbl. MccienoBaTh CBOICTBA MPU3MBL,
WCIIONIB3YSl DKCIIEPUMEHT, HAOIIIOJCHUE, U3MEPEHHE, MOJieTupoBanre. ONucbIBaTh WX CBOICTBA,
HCIIOJIb3Ysl COOTBETCTBYIOUIYIO TE€PMHUHOJIOTHIO. POPMYJIHPOBATH YTBEPKICHUA O CBOMCTBaxX
MIPU3MBI, OTIPOBEPTaTh YTBEPKACHUS C MTOMOIIBIO KOHTPIPUMEPOB. CTPOUTH JTOTHUYECKYIO IIETTOUKY
paccyxaeHuil o cBoiicTBax mpu3M. CocTaBJaATh (HOPMYIIBI, CBSI3aHHBIE C IMHEHHBIMU, TIIOCKUMH H
MPOCTPAHCTBEHHBIMU  XapaKTEPUCTHKAMU Tpu3Mbl. MoaeJnpoBaTb U3 TPU3M  JpYyTHE
MHOTOTPaHHUKH.

MHOFO)’FOJILHPIKI/I U MHOT'OTPpaHHUKH

Pacno3naBarb Ha yepTexax, pUCYHKax, B OKPYKAlOIIEM MHUpPE MapajuieiorpaMMbl, PaBUJIbHBIC
MHOTOYTOJIbHUKH, MPHU3MBI, pa3BEPTKH npusmbl. U300pakaTs reomerpudeckue (GUTYpPHl U HUX
KOH(pHUTypalii OT PYKH M C HCIOJIH30BAHMEM UYEPTEKHBIX HHCTPYMEHTOB. Moae/inpoBaTh
reoMeTpuueckue OOBEKTHI, HCIONB3ysd OyMmary, TUIacTUJIMH, MPoBOJOKY U aAp. HcciienoBath u
ONMMCHIBATH CBOMCTBA T'E€OMETPUYECKHX (UTYp, HKCIOIB3YS OKCIEPUMEHT, HaAOIIOICHHE,




U3MEPEHHE, MOJICIUPOBaHKE. BbIABUraTh THUIOTE3bI O CBOWCTBAX HW3Y4YEHHBIX (QUryp,
000CHOBBIBATh UX. @OPMYJIMPOBATH YTBEPIKICHHUSA O CBOMCTBAX U3YUCHHBIX (PUTYyp, ONIPOBEPIaTh
YTBEPXKJICHHUS C TMOMOIIBI0 KOHTpIpuMepoB. Mcmoib30BaTh KOMITBIOTEPHOE MOJCIUPOBAHUE H
OKCIIEPUMEHT JIJISl U3yUCHHSI CBOMCTB F€OMETPHUECKUX 00BEKTOB. PemaTh 3aaun Ha HAXOXKIACHHE
JUTHH, TUIOIIAICH U 00HEMOB.

I'naea 12. Mnoxcecmea. Komounamopuka (9 uacoe)

IlonsiTHE MHOKECTBA

MHOXECTBO, DJIEMCHT MHOXKECTBA.  3aJaHue
MHOKECTB MepPEUYHCICHUEM 3JIEMEHTOB,
XapaKTepPUCTUYECKUM CcBOMcTBOM. (CTaHJapTHbBIC
0003HAUCHMUsI YHMCIOBBIX MHOXecTB. IlycToe
MHOXECTBO M ero oOo3Hauenue. IlommHOMXKECTBO,
WJUTFOCTpPAITUSl OTHOIIICHUS BKIIFOUYCHHSI C TIOMOIIIBIO
Kpyros Jiepa.

le/IBOIlI/ITb IIPpUMEPLI KOHCYHBIX U OECKOHEYHBIX MHOYKECTB. CTponprequHe KOHCTPpYKIIMU C

HCIIOJIb30BaHUCM TEOPETHKO-MHOKECTBCHHOM TECPMUHOJIOTUH u CHMBOJIMKH,
NMepPeBOAUTHYTBEPKICHUSA C  MaTeMaTHYCCKOro  SI3plIka HA  PYCCKHMM HM  HA00OpOT.
D opMYyJIHPOBATHOINIPCACICHHUC IMOJIMHO>KECTBA HEKOTOPOTO MHO>KECTBA.

NinocTpupoBaTHIOHATHE MOJIMHOKECTBA C TTIOMOIIBIO KPYTOB Dijiepa.

OO0cy:x1aTh COOTHOIIICHHUE MEXJIy OCHOBHBIMH YHCJIOBBIMH MHOXKECTBaMHU. 3anmucbhbiBaTh Ha
CHMBOJIMYECKOM SI3bIKE COOTHOIICHHUS MEXIY MHOXKECTBAaMHM M MPUBOJUTH MPUMEPHI Pa3TUYHBIX
BApUAHTOB WX TeEpeBojia Ha pycckuil s3pik. HccjeaqoBaTh BOIPOC O YHCIE IMOAMHOMKECTB
KOHEYHOTO0 MHOYKECTBA.

Onepamm HaJl MHOKE€CTBAMH
O6’[>€,I[I/IHCHI/IC MHOXKCECTB, IICPECCUCHUEC MHOKCCTB,

®opMyIHPOBATH ONpEICICHHUS 00beIMHEHUS U TIepecedeHnsi MHOKecTB. MimiocTpupoBarh 31H
MOHATHUS C TTOMOIIBIO KpyroB Diepa. Mcmoib30BaTh CXEMbI B KAYECTBE HATJISTHOH OCHOBBI IS

WUIIOCTPAllMM ¢ TOMOUIbI0 KpyroB Oiliepa. | pa3OMeHUsT MHOXKECTBa Ha Helepecekamomuecs mnoaMHoxectBa. IIpoBoguTh joruueckue

[TonsTue o k1accudukarym. paccyXJIeHUs MO CIYKETaM TEKCTOBBIX 33/1a4 C IMOMOIIBI0 KpyroB Diinepa. [IpuBoauTh npuMepsl
KJIacCU(pUKalMN U3 MaTEMATUKH U U3 IPYTUX o0acTel 3HaHus.

Pemenne kKoMOMHATOPHBIX 32124 PemaTs KOMOMHATOpHBIE 3a/la4M C MOMOIIBIO Mepedopa BO3MOMKHBIX BapUaHTOB, B TOM YHCIIE,

Pemenne KOMOMHATOpPHBIX 3a7ad MepedOpOM | MyTEM MOCTPOEHUS JepeBa BOZMOXKHBIX BapHaHTOB. CTPOUTH TEOPETUKO-MHOKECTBEHHBIE MOIENN

BapUaHTOB, IIOCTPOCHHE JiepeBa BO3MOXHBIX | HEKOTOPHIX BUIOB KOMOMHATOPHBIX 33/1a4.

BapHWaHTOB. TGOpeTI/IKO-MHO)KGCTBeHHBIG MOJCIIN
HCKOTOPBIX KOM6I/IHaTOpHBIX 3ajJa4.

MHuo:xkecrBa. KomOunaropuka

CpaBHMBATh U YNOPSIA0YMBATH JCCATHYHBIC JPOOH, HAXOAUTH HAUMEHBIIYI0 W HaHOOJBIIYIO
JIECATUYHYIO ApoOb cpenu 3agaHHoro Habopa uncen. [IpeacTaBassTh OOBIKHOBEHHBIE IPOOH B BUIE
JIECATUIHBIX; BBISICHATH, B KaKHX CIydasX 3TO BO3MOXKHO. HaxoauThb necaTHdHOE MPUOIMKEHUE
OOBIKHOBEHHOM JpoOM C YKa3aHHOW TOYHOCTHIO. BBIMOJIHATH ACHCTBUSA ¢ JPOOHBIMU YHWCIIAMH.
Pemarr 3amaum Ha JBWDKCHHE, COACP)KAIME JaHHBIC, BBIPaXCHHBIC IPOOHBIMH YHCJIAMH.
IpencraBasaTh J0JM BEIWYHWHBI B MpOlleHTaX. PemiaTh TEKCTOBBIC 3aJlaud Ha HAXOXICHUE
MPOIIEHTa OT JAaHHOW BeIWYWHBL Pemath 3amadyu, TpeOyIOmKe BIIAJICHUS MOHATHEM OTHOIICHUS.
CocTaBisiTb 10 pPUCYHKY (OpMYyIy JUIsl BBIYMCICHHS IepUMETpa WM IUIOMIAAH (UTYPBI.
CpaBHMBaTh ¥ YHOPSIA0YMBATH IIOJOXKHUTCIbHEIE U OTPHIATEIbHBIC YHCIA, HAXOAUTh
HanOOoJIbIIICe WM HAaUMEHBIIIEee U3 3aJaHHOr0 Habopa dnces. BhIMOJHATH YUCIIOBBIE ITOJCTAHOBKH
B OYKBEHHOE BBIpa&KEHHE (B TOM 4YHCJE, MOJACTABJSTH OTPHUIATEIHHBIC YKCIIA), BBIYHCIASATH




3HaueHHE BbIpakeHUs. OTMeYaTh TOYKM HA KOOPAMHATHOW IJIOCKOCTH, HAXOAUTH KOOPJIMHATHI
OTMEUEHHBIX To4eK. CTpouTh QGUIrypy, CUMMETPUYHYIO ITaHHOW OTHOCHTEIHHO HEKOTOPOU
MPsIMOM; MCMOJIb30BATh MPU PEIICHUH 3aj]ad PaBEHCTBO CUMMETPUYHBIX (uryp. Pemars 3amaun
Ha B3aMMHOE PACIIOJI0KEHUE IBYX OKPY>KHOCTEW Ha MIIOCKOCTH.




