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IHosicHUTEALHAA 3aIHCKA

[Iporpamma paspaborana Ha ocHoBe dDenepanbHOr0 TrOCyAapCTBEHHOrO 00pa3oBa-
TEIBHOIO CTaHJapTa HayaJbHOTO 00Imiero oopasoBanus, KoHuenuuu TyXxOBHO-HPaBCTBEHHOTO
Pa3BUTHUS U BOCIIMTAHUSI JIMYHOCTH TpakaaHuHa Poccny, MiiaHUpyeMbIX pe3yabTaTOB HauyajabHO-
ro obiero oopa3oBanusi, MporpaMMel o maremaruke apropa JL.I'.Ilerepcon.

OCHOBHBIMHU LeJSIMM Kypca MaTeMaTuku it |—4 Ki1accoB B COOTBETCTBHH C TpeOoBa-
HussMu @I'OC HOO sBastrorest:

e (GopMHpOBaHHUE Y YUALTNXCS OCHOB YMEHUS YUUTHCS;

® DPa3BUTHE MX MBIIUICHUS, KAUeCTB JIMYHOCTH, UHTEPECa K MaTeMaTHKe;

® CO3JaHuE ISl KaXI0ro peOE€HKa BO3MOXKHOCTU JOCTHXKEHUS BBICOKOTO YPOBHSI MareMarudye-
CKOM MOATOTOBKH.

CoOTBETCTBEHHO 3aJjauaMy JJAaHHOT'O Kypca SIBIISFOTCS:

1) popmupoBanue y yyamuxcsi CHOCOOHOCTEHM K OpraHu3aiu CBoel y4eOHOU /e TeNbHO-
CTH TIOCPEJCTBOM OCBOEHUS JTUYHOCTHBIX, TO3HABATENbHBIX, PETYISITUBHBIX U KOMMYHUKATHB-
HBIX YHHUBEPCAIbHBIX YYEOHBIX JICHCTBU;

2) npuoOpeTeHue OmbITa CaMOCTOSATENIbHOW MaTeMAaTU4ECKOH NEATEIbHOCTU 10 MOJyde-
HUIO HOBOT'O 3HaHUS, €ro MPeo0pa3oBaHUI0 U TPUMEHEHHUIO;

3) dbopmupoBaHue crielUUICSCKUX I MATEMAaTUKH Ka4eCTB MBIIIICHUS, HEOOXOIUMBIX
YeJIOBEKY /ISl TIOJTHOIICHHOTO (PYHKIIMOHUPOBAHUSI B COBPEMEHHOM OOIIECTBE, M, B YACTHOCTH,
JIOTUYECKOT0, aITOPUTMUYECKOT0 U IBPUCTHUECKOTO MBILIUICHUS;

4) TyXxOBHO-HPABCTBEHHOE Pa3BUTHE TUYHOCTH, IPeAyCcMaTpUBAIOIIEe ¢ YUETOM CreIU(H-
KM HAYaJIbHOTO 3Tama oOydeHHs] MaTeMaTHKe NMPHUHSATHE HPABCTBEHHBIX YCTAHOBOK CO3WIAHUS,
CIpaBeAJIUBOCTH, 100pa, CTAHOBIIEHHUE OCHOB I'PAKTAHCKOW POCCUICKON MIEHTUYHOCTH, JIFOOBU
U yBaKeHUs K cBoeMy OTeuecTBy;

5) ¢opmupoBaHHEe MAaTEMAaTUYECKOTO S3bIKa M MaTeMaTHUYECKOTrO arnapara Kak cpeicTBa
ONMCAHUS U UCCIIEI0BaHUS OKPYKAIOIIEr0 MUPa U KaK OCHOBBI KOMITBIOTEPHOM IPaMOTHOCTH;

6) peanu3anus BO3MOXKHOCTEH MaTeMaTHKU B (OPMUPOBAHUM HAYYHOT'O MU POBO33pE-
HUSl yJallyuxcs, B OCBOGHHM MU Hay4yHOM KapTHHBI MHpa C Y4ETOM BO3PACTHBIX OCOOEHHOCTEN
yUaruxcs;

7) oBianeHUWE CUCTEMOW MaTeMaTHUYECKHUX 3HAHUW, YMEHUM M HABBIKOB, HEOOXOIH-
MBIX JIJisl TOBCEAHEBHOMN KU3HU U JJIsl TPOJIOJKEHHST 00pa30oBaHUsl B CPEIHEH IIKOIIE;

8) cozmanue 3m0poBhecOeperaromnieit HHHOPMAIMOHHO-00pa30BaTEIHLHOM CPEIBI.

Obwan xapaxmepucmuka Kypca

Coneprkanue Kypca MaTeEMaTHUKHA CTPOUTCS Ha OCHOBE:
® CHCTEMHO-JESTEIbHOCTHOIO MOJAX0/a, METOJOJOTHYECKUM OCHOBAHUEM KOTOPOT'O SBJISIETCS
o011ast Teopust 1ESATEIBHOCTH
® CHCTEMHOTO MOAXO0Ja K OTOOpY COJEp KaHMs U IMOCJIEI0BaTEeIbHOCTH M3Y4YEHHUs MareMa-
THUYECKUX NOHSITHUM, T€ B KaUeCTBE TEOPETUUECKOr0 OCHOBAHHMS BbIOpaHa CHUCTeMa HayalbHbBIX
MaTeMaTUYECKUX MOHSITHII;
® MJAKTUYECKOW CUCTEMBI IE€ATEIBHOCTHOTO METOA.

Hns popmupoBanust onpenenéHubix @I'OC HOO yHuBepcalbHBIX Y4eOHBIX ASHCTBUI
KaK OCHOBBI YMEHHS YYUTBHCS MPEIyCMOTPEHAa BO3MOXHOCTh CHCTEMHOIO IPOXOXKIECHHS
KKIBIM yJallliMCs OCHOBHBIX 3TaIoB ()OPMHUPOBAHMS JIIOOOTO YMEHUS TaKHUX, KaK:

1) nproOpeTeHue onbiTa BeIONHEHUS Y'Y 1;

2) MOTHBAIMS U MOCTpoeHHe obmiero crocoda (anroputMa) BeimoiaHeHus Y Y/ (wm
CTPYKTYpPbI Y4eOHOM eATeNbHOCTH);

3) TPEHUHT B IPUMEHEHUH OCTPOSHHOT0 anroputMa Y'Y Jl, CaMOKOHTPOIb U KOPPEKIIUS;

4) KOHTPOJTb.



Hcnonb3oBaHue AEATEIBHOCTHOIO METO/Ia 00yYEeHUs O3BOJISIET MIPU M3YYCHUH BCEX pasfe-
JIOB JaHHOT'O Kypca OpraHU30BaTh MOJHOLEHHYI0 MaTeMaTHUYECKYIO EATEeIbHOCTh YUalUXCs
[0 TOJYYEHUIO HOBOTO 3HAHMUS, €r0 MPpeoOpa3oBaHUIO M MPUMEHEHHIO, BKIIOYAIONIYI0 TPU OC-
HOBHBIX 3Tala MaTeMaTH4eCKOr0 MOAEIMPOBAHUA:

1) nocTpoeHne MaTeMaTH4YECKON MOJEIIN HEKOTOPOTO 00BEKTA WIIM IIPOLIECCA PEATIBHOIO
MHpa;

2) u3y4eHne MaTeMaTHUYeCKON MOJIEIH CPEICTBAMU MAaTEMATHKU;

3) IprMEHEHHUE TTOIYYCHHBIX PE3YJIbTATOB B PEabHO KU3HH.

IIpu nocTpoeHNH MaTeMaTUYECKUX MOJAEJEH ydaluecs: IpuoOpeTaroT ONbIT UCIOIb30Ba-
HUS Ha4aJIbHBIX MAaTEeMaTHYECKUX 3HAHWM JUIsl ONUCaHUs OOBEKTOB U MPOLIECCOB OKpPYXkKaroIle-
ro Mupa, OObsICHEHUS NIPUYUH SIBIICHUH, OLIEHKU UX KOJIMYECTBEHHBIX U IIPOCTPAHCTBEHHBIX
OTHOILICHUH.

Ha sranme u3yueHus mMareMaTH4eCKONW MOJENM ydalluecs OBJIAJEBAaIOT MareMaruye-
CKUM $3bIKOM, OCHOBaMH JIOTMYECKOI'0, aJrOPUTMHUYECKOIO M TBOPUECKOIO MBIIUIEHUS, OHU
y4darcsi IepeCYUTHIBAaTh, U3MEPATh, BBINOJIHATH MPUKUIKY U OLEHKY, UCCIEIOBaTh U BBIABIATDH
CBOMCTBA M OTHOIIEHHUS, HAIVISTHO MPEACTABIIATH MTOJyYEHHbIE 1aHHbIE, 3aIIMChIBATh U BBIIOIHATh
AJITOPUTMBI.

Janee, Ha 3Tare IPUMEHEHHMS MOJYUYEHHBIX PE3yJbTaTOB B pealbHOM KU3HU ydyalluecs
pUOOPETAIOT HauaJdbHBIA OMNBIT IPUMEHEHUS MAaTEMATUUYECKUX 3HAHUI JJs pelieHus ydyeOHo-
[IO3HABATENbHBIX M y4EOHO-IIPAKTUYECKHUX 3a/1au. 3[€Cb OHU OTpabaThIBalOT YMEHHE BBINOIHATh
YCTHO ¥ IUCBMEHHO apu(pMeTHYecKre NSHCTBHS C YUCIaAMHU U YHUCIIOBBIMHU BBIPAKEHUSIMHU, PEIaTh
TEKCTOBbIE 3a]a4y, paclo3HaBaTh U M300pakaTb reoMeTpudeckue (uUrypsl, AeHCTBOBaTh MO 3a-
JAaHHBIM aJrOpUTMaM U CTpoUTh uX. [leTn yudarcs paborarh co cxemamMu U TaOIMLIAMM, TUa-
rpaMmMaMy M rpaduKamH, LEOYKaMHu U COBOKYITHOCTSMHU, OHM aHAJIM3UPYIOT U UHTEPIPETUPY-
I0T JaHHbIE, OBJIAJIEBAIOT 'PAMOTHOM MaTeMaTHYeCKOW peublo U NEPBOHAYAIbHBIMU MPEICTaB-
JIEHUSMHU O KOMIBIOTEPHON IrPaMOTHOCTH.

Bo 2 xiacce nmpu u3y4eHnH 00IIEro MOHATHS OTEPAlliy PacCMaTPHUBAIOTCS BOTIPOCHL: HAJT
KaKMMU OOBEKTaMHM BBINIOJHSETCS Onepanys B 4éM 3aKIII0YAeTCsl ONepanusi; KakoB pe3ysbTaT
onepanuu? [Ipu 3TOM omepanuu MOryT OBITh Kak a0CTpakTHBIMHU (NIpUOABIIEHUE WA BBIYH-
TaHHE JAaHHOTO YKClia, YMHO)KEHUE Ha JAaHHOE YMCJIO U T. J1.), TaK ¥ KOHKPETHBIMHU (pa30opka u
cOOpKa UTpyILIKH, IPUTOTOBIIEHUE €/1bl U T. [1.). [Ipu paccMoTpeHuu ro0bIX onepanuii CTaBUT-
Cs1 BOIPOC O BO3MOXKHOCTH MX OOpallieHusl, OCJIe0BaTeIbHOTO BBIOJHEHUS, TIEPECTaHOBOY-
HOCTU U COYETaHUH.

3HAKOMCTBO YYalMXCS C Pa3IMYHBIMU BHJAMHU NPOTpaMM — JIMHEHHBIMH, Pa3BETBIEH-
HBIMHU, [UKIMYECKUMHU — HE TOJIBKO ITOMOTaeT UM YyCIHEIIHee U3YyYUTh MHOTUE TPAJAUIOHHO
TPYHbIE BOIIPOCHI YUCIIOBOM JIMHUM (HAampUMep, MOPSI0K JeHCTBUN B BBIPAXKEHUSX, AITOPUT-
MBI AEHCTBHI ¢ MHOTO3HAUYHBIMU YHCIIAMH), HO M Pa3BUBAET aITOPUTMUUYECKOE MBILIJIEHUE,
HE0OXO0MMOe IS YCHENIHOTO HCIOJIb30BAaHUS KOMIBIOTEPHOW TEXHUKH, KU3HU U Jes-
TEJIbHOCTU B MH(OOPMALIMOHHOM O0IIECTBE.

PazBuTre anredpanyeckoi JIMHUM TaKKe HEPA3PHIBHO CBS3aHO C YMCIIOBOW, BO MHOTOM
JnomnoJiHseT €€ 1 oOecrneuynBaeT Jiydlllee MOHMMaHUe M YCBOEHUE M3ydyaeMOoro marepuana, a
TaKXe TMOBBIIIAET YPOBEHb O0OOIIEHHOCTH yCBaMBAEMBIX JAECTbMHU 3HAHUH. Ywyaluecs 3amu-
CBIBAIOT BBIPAKEHUS U CBOICTBA YMCEN C TIOMOIIbIO OYKBEHHON CHMBOJIMKH, YTO MIOMOTAaeT UM
CTPYKTYpPHPOBaTh N3y4aeMblil MaTe€pHUaJ, BbIIBUTh CXOACTBA U PA3JIMUHUsI, AHAJIOTHH.

N3yueHne reoMeTpuyeckoil JUHMU B Kypce MaTeMaTUKH HAaYMHAETCS JOCTaTOYHO
paHO, IIpU 3TOM Ha MEPBBIX MOpPax OCHOBHOE BHMMAHHE YJIEIAETCS Pa3BUTHUIO NPOCTPaH-
CTBEHHBIX MPEACTaBICHUM, BOOOPaKEHNUS, PEUN U MPAKTHUECKUX HABBIKOB YEPUEHUS: yualllu-
€csl OBJIJICIOT HAaBbIKAMU PA0OTHl C TAKUMU M3MEPUTEIbHBIMU M YEPTEKHBIMU UHCTPYMEH-
TaMH, KaK JIMHEHKa, YroJIbHUK, @ HECKOJIBKO M03Ke — LUPKYJIb, TPAHCIOPTHP.

[Tporpamma npeaycMaTpuBaeT 3HaKOMCTBO C IUIOCKMMHM M IIPOCTPAHCTBEHHBIMU I'€OMET-
pUYecKUMH (pUrypamu: KBajpaToM, MPSIMOYTOJIbHUKOM, TPEyroJbHUKOM, Kpyrom, KyOom, ma-
paJUIeNenuIeIoM, IHIMHAPOM, MUPAMUJION, mapoM, KoHycoM. Pa3pesanue ¢uryp Ha yactu
U COCTaBJIEHHE HOBBIX (UT'Yp U3 MOJY4YEHHBIX YacTel, yepueHHe pa3BEPTOK U CKICUBAHHE



Mojeneil GUryp mo ux pa3BEPTKaM pa3BHBAET MPOCTPAHCTBEHHbIE MPEJICTABICHUS JETEH, BO-
0o0pakeHre, KOMOMHATOPHBIE CITOCOOHOCTH, (DOPMHUPYET MPAKTUUECKUE HABBIKK M OJHOBpE-
MEHHO CIY>)KHT CPEACTBOM HArjsiJHON MHTEPIPETALUH M3YyYaeMbIX apUPMETHUECKHX (ak-
TOB.

B pamkax reoMeTpuuecKoil JMHUM y4alIuecs: 3HaKOMSTCS Takxke ¢ 0ojee abCcTpakTHBI-
MU IOHATHAMU TOYKH, IPSIMOU U JIy4a, OTPE3Ka U JOMAHOW JIMHHUM, yIila U MHOTOYTOJIbHHKA,
00JIaCTH U TPAaHMLIBL, OKPYKHOCTH U Kpyra U JIp., KOTOPbIE UCTOJIB3YIOTCS ISl pELIEHHs Pa3HO00-
Pa3HBIX MPAKTUYECKUX 3a7a4.

3arac reoOMeTpU4ECKUX MPEICTABICHUN U HaBBIKOB, KOTOPBIM HAKOIUIEH Y Ydalluxcs K
3—4 kiaccaM, MO3BOJIAET MEPEUTH K HCCIEA0BAaHUIO T€OMETPUUYECKUX (UTYP M OTKPBITHUIO UX
cBoiicTB. C IOMOILBIO IOCTPOCHUM U U3MEPEHUN Yy4alluecs BBISBISIOT Pa3JIMUHbIE T€OMET-
pUYecKue 3aKOHOMEPHOCTH, KOTOpbIe (POPMYIUPYIOT KakK MPEINOJ0XKEHUE, TUIOTEe3y. DTO
FOTOBUT MBILUIEHHE yUYaIIMXCA U CO3/1a€T MOTUBALIMOHHYIO OCHOBY JJISI U3YUEHHUsI CUCTEMA-
THYECKOT0 Kypca r€OMETPUH B CTApIINX KJIaccax.

Takum oOpa3zoM, reoMeTpruuecKas JIMHUS Kypca TakK)Ke HEIOCPEICTBEHHO CBs3aHa CO
BCEMM OCTaJbHBIMHM JIMHUSIMU Kypca — YHCIIOBOM, alreOpanydecKoil, JIOruyeckom, (hyHKIHO-
HaJIbHOM, aHAJIM30M JJaHHBIX, PEILIEHUEM TEKCTOBBIX 33Jay, KOTOpPbIE, B CBOIO OYEpPE/Ib, TECHO
NIEPEIUIETAOTCS APYT C IPYIOM.

JloctaTouHO cepbE3HOE BHUMAHHUE YIEISETCS B JAHHOM KypCce Pa3BUTHUIO JIOTHYeCKOi
JIMHMM TIPU U3y4EeHUH apuPMETUUYECKUX, alreOpaudecKux U reoMeTpUUeCKUX BOIPOCOB IpPO-
rpammel. [IpakTuuecku Bce 3ajaHus Kypca TpeOyroT OT ydyallluxcsl BBIIOJIHEHHS JOIMYECKUX
olnepauuii — aHanu3a, CUHTE3a, CpaBHEHUs, 000OIIEHHS, aHAJIOTUH, KiIacCU(PUKALUU, CIO-
COOCTBYIOT Pa3BUTHIO MO3HABATENIBHBIX MPOLECCOB — BOOOPaKEHUs, MAMSTH, PEUH, JIOTH-
YECKOI'O MBILUICHUS.

B pamkax JIOTMYECKOM JIMHUM Y4alllMecss OCBAMBAKOT MATEMATUYECKUH S3BIK, IIPOBEPSIOT
UCTUHHOCTbh BBICKA3bIBAHUH, CTPOSAT CBOM CYXICHHS U OOOCHOBBIBAIOT UX. Y Yydal[UXcs
(GopMUpYIOTCSL HauyaJIbHbIE MIPEACTABIECHUS O A3bIKE MHOKECTB, Pa3IMYHBIX BUJAX BBICKA3bIBa-
HUM, CJI0KHBIX BBICKa3bIBAHUAX C COKO3aMH «U» U «HIIH.

JInHug anajmn3a JaHHBIX L€JEHANPaBICHHO (GOPMUPYET y ydalIuxcsi HHPOpMAaLMOH-
HYI0 T'PaMOTHOCTb, YMEHHE CaMOCTOSITENIbHO IMOydyaTh MH(opManmio u3 HabmroneHui, Oecer,
CIPaBOYHUKOB, SHIMKIIONEe M, HTepHeTa u paboTaTh ¢ MOJydyeHHOW MHpOpMaIMei: aHaIu-
3UpOBaTh, CUCTEMAaTU3UPOBATh U IMPEJICTABIATh B Pa3NU4HON (opme, B ToM umcie B (opme
TaOJIML, AUMarpaMM U Tpa(UKOB; JeNaTh MPOrHO3bl U BBIBO/IBI;, BBISABIISATH 3aKOHOMEPHOCTH U CY-
IIECTBEHHBIE MPU3HAKU, MPOBOAUTH KJIACCHU(DUKALIMIO; COCTABIATh pa3lUuHble KOMOMHAIMU U3
3aJJaHHBIX JIEMEHTOB U OCYIIECTBIISTH IEpeOOp BApHaHTOB, BBIIEIATh U3 HUX BapUAHTBHI, yIOBIIE-
TBOPSIOILME 33JAHHBIM YCJIOBUSIM.

DyHKUMOHAJBHASL TUHUS CTPOUTCS BOKPYT MOHATHS (QYHKIHOHATBHOW 3aBUCHMOCTH
BEJIMUNH, KOTOpas SIBIAETCS NPOMEXKYTOUYHON MOJEIBI0O MEXKIY peallbHON JEHCTBUTEIBHO-
CTbIO U OOILIMM MOHATUEM (YHKIMU U CIIY’KUT, TAKUM 00pa3oM, OCHOBOW M3YYEHHUS B CTAPIIUX
KJIaccax MOHATHs QYHKIUH. Yyarmecs: HaOII0Aal0T 3a B3aMMOCBA3aHHBIM N3MEHEHUEM pa3iiny-
HBIX BEJIMYMH, 3HAKOMATCSI C MOHSATHUEM NEPEMEHHON BEJIMYUHBI, U K 4 Kjaccy NpuoOpeTaroT
3HAUYUTENBHBIM ONBIT (PMKCUPOBAHUS 3aBUCHMOCTEH MEXAy BEIUYMHAMH C MOMOIIbBIO Tal-
JMLI, TuarpaMm, rpadukoB IBHXKEHHUS M mpocTedimmx gopmyi. Tak, ydamiuecs CTPOSIT U HC-
HOJB3YIOT JJISl PELICHHUs MPAKTUYECKUX 3a/1ad (GOpMYJIbl IUIOMIAHA MPSIMOYTOIBHHKA S = & - b,
00béma mpsiMmoyrosipHOro napasuenenumnena (V =a - b - ¢), nyru (s =V - t), croumoctu (C =
a - x), padbotsl (4 =W - t) u ap. [Ipu nccrenoBaHny pa3mTMYHBIX KOHKPETHBIX 3aBUCHMOCTEH
JIETH BBIBIAIOT ¥ (PUKCHPYIOT Ha MaTEeMaTHUUYECKOM SI3bIKE UX OOIIMEe CBOWCTBA, YTO CO3/aET
OCHOBY JJi TOCTPOEHMSI B CTapIIMX Kjaccax OOLIero MOHATUS (PYHKUIMHU, MOHHMaHHS €ro
CMBICIIa, OCO3HAHUS LEJIECOO0PA3HOCTH U NMPAKTUYECKON 3HAYMMOCTH.

3HaHus, NOJyYeHHbIE I€TbMU MIPU U3yYEHUN Pa3IMYHBIX PA3/IeNoB Kypca, HaXOIT Mpak-
TUYECKOE NMPUMEHEHHE IIPU PELIEHUN TEKCTOBBIX 3a/a4. B paMkax JIMHMH TEKCTOBBIX 3a1a4
OHM OBJIQJIEBAIOT PA3IMYHBIMM BUJAMU MaTE€MaTUYECKON AEATeIbHOCTH, OCO3HAIOT MpaKTHye-



CKO€ 3HAUEHHE MaTeMaTHYCCKUX 3HAHUH, Y HUX Pa3BUBAIOTCS JTOTUYECKOE MEIIIICHHE, BOOOpa-
’KEHHUE, PeUb.

B kypce BBOIATCS 3a1a4¥l ¢ YHCIOBBIMH M OYKBEHHBIMHU JIaHHBIMU Pa3HBIX THUIIOB: Ha
CMBICIT apu(METUYECKUX JCHCTBHM, Pa3HOCTHOE M KpaTHoe cpaBHeHue (Oosbiie Ha (B) ...,
MeHbllle Ha (B) ...), HA 3aBUCHUMOCTH, XapaKTEpU3YIOIIME MPOIeCcChl ABMKEHUSA (IyTh, CKO-
pPOCTb, BpeMs), KYIUTU-TIPOJaXKHU (CTOMMOCTD, I1€Ha, KOJUYECTBO TOBapa), paboThl (00BbEM
BBITIOJTHEHHOH paboOThI, MPOU3BOJUTEIBHOCTD, BpeMs paboThl). B Kypc BKIIIOYEHBI 3a7auil Ha
MPOMOPLUUOHANIbHBIE BEJIMYMHBI, OJHOBPEMEHHOE PABHOMEPHOE IBM)KEHHE IBYX OOBEKTOB
(HaBCTpeuy Apyr Ipyry, B MPOTHUBOIOJIOKHBIX HANpPaBICHHUSX, BIOTOHKY, C OTCTaBaHUEM), Y
yuamuxcsi GopMupyercs MpeacTaBIeHHE O MPOIEHTEe, YTO CO3AaET MPOUHYIO 0a3zy JUisl ycreml-
HOT'O OCBOCHHMSI IaHHBIX TPATUIIMOHHO TPYIHBIX PA3IeNIOB IPOTPAaMMbI CPETHEN IIKOJIBL.

Cucrtema noabopa U pacmoyIOKEHHUs 3a7a4 co31aET BO3MOXKHOCTD JJIsl UX CpPaBHEHUS,
BBISIBJICHUSI CXOJICTBA M Pa3NnUyMsi, UMEIOIIMNXCS B3aUMOCBs3eH (B3aMMHO OOpaTHBIC 3a/1a4H,
3aJaud OJMHAKOBOI'O BHUJA, UMEIOIINE OJMHAKOBYID MaTeMaTH4ecKyro Mozaens u ap.). Oco-
OEHHOCTBIO Kypca SIBIISIETCS TO, YTO MOCIIE MIaHOMEPHON OTpabOTKM HEOOIBIIOTO yucia 0a-
30BBIX THUIIOB PEIICHUS MPOCTHIX M COCTABHBIX 3a7a4 YYallUMCS MpeIIaraeTcs IUPOKUN
CHEKTp Pa3HOOOPA3HBIX CTPYKTYP, COCTOSIIMX M3 ATUX 0a30BBIX AJIIEMEHTOB, HO COJAEpkKa-
[IMX HEKOTOPYIO HOBU3HY M Pa3BUBAIOIIMX Y JETel yMEHHE JNeicTBOBaTh B HECTaHIAPTHOMN
CUTYAIIHH.

Bonbuioe 3HaueHne B Kypce yAenseTcss 00yYeHHIO YYaluXcsl MPOBEICHUIO0 CaMOCTOs-
TEJIBHOTO aHaJIM3a TEKCTOBBIX 3a/1ad, CHayasia MPOCTHIX, @ 3aT€M M COCTaBHBIX. Y4Yaluecs
BBISIBJISIFOT BEIMUYMHBI, O KOTOPBIX UAET peub B 3ajlaue, yCTaHABIMBAIOT B3aMMOCBI3H MEXY
HUMH, COCTaBIISIIOT IUIaH pemeHus. [Ipn HeoOX0AMMOCTH HCIONIB3YIOTCS pa3HOOOpasHbIe Tpa-
¢dudeckue MoAenu (CXEMbl, CXEMaTHYeCKHE PHUCYHKH, TaOJHUIb), KOTOpbIEe 00eCTeYHBaIOT
HarJISIAHOCTh M OCO3HAHHOCTH ONPEZEIICHHS TUTaHa pemeHus. JleTn ydarcss HaXOIUTh pa3iinyHbIe
CIOCOOBI pelieHnsl U BhIOUpaTh HamboJsiee palroHaIbHbIE, AaBaTh MOJHBIA OTBET HA BO-
IpOC 33/1a4H, CAMOCTOATEIBHO COCTABIIAThH 3a7aui, aHATM3HPOBATH KOPPEKTHOCTH (POPMYITH-
POBKH 3aJ1a4H.

JIMHUS TEKCTOBBIX 33/1a4 B JAHHOM KypCe€ CTPOMTCS TaKUM 00pa3oM, YTOOBI, C OJHOM
CTOPOHBI, 00ECIEUNUTh NMPOYHOE YCBOCHHE YYAIIMMUCS M3ydaeMbIX METOJOB paboThHI ¢ 3a-
Ja4aMH, a ¢ APYroid — CO3/aTh YCIOBHS ISl UX CHCTEMAaTH3allMH U Ha 9TOH OCHOBE PACKPHITH
POJIb ¥ 3HAYEHUE MAaTEMATUKH B PA3BUTUHU OOIIIEUETIOBEYECKON KYIbTYPHI.

Cucrema 3amaHuii Kypca JIOIyCKaeT BO3MOXXHOCTh OpPTraHU3aIlliH KPY)KKOBOW pabOTHI 110
MaTeMaTHKEe BO BTOPOIl MOJOBUHE [HS, MHAWBUAYATbHOW M KOJJIEKTHBHON TBOPYECKOM,
NPOEKTHOM paboThl, B TOM YHCIE C MCIOJIb30BAaHHEM HMH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHI U ANEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB.

Mecmo Kypca 6 yuedoHoM naane

Kypc pazpaboran B cOOTBETCTBUU C 0a3UCHBIM yuyeOHBIM (00pa3oBaTeIbHbIM) MIJIAHOM
o0mieo0pa3oBaTeabHbIX yupexaeHu PO.

Ha u3ydyeHue MateMaTHKH B KaXIOM Kilacce HaYaJbHOM IIKOJIBI OTBOAUTCS O 4 4 B He-
nento, Becero 540 u: B 1 kimacce 132 1, a Bo 2, 3 1 4 kimaccax — 1o 136 u.

Peanmm3anust nmpuHIMIIa MHHAMaKca B 00pa30BaTeIbHOM IMPOIECCEe TIO3BOJISIET MCIOIB30-
BaTh JaHHBIA KypC MIPU 5 4 B HEJEIIO 3a CYET IIKOJIBHOTO KOMIIOHEHTa, Bcero 675 u: B 1 kitacce
1654, a B0 2, 3 u 4 kmaccax — 1o 170 .

Pe3yabTaThl H3yUeHHUs1 Kypca
Copneprkanne Kypca MaTeMaTUKU OOECIEUMBACT peau3alfio CIEAYIOMINX JUYHOCTHBIX,
METaIIPEAMETHBIX U IPEIMETHBIX PE3yIbTaTOB:



Jluunocmmuoie pe3yiobmamnbl

1. CranoBneHre OCHOB I'pakIaHCKOW POCCUHCKON MAEHTUYHOCTH, YBaKEHUsI K CBOEH ce-
Mb€ U JPYTUM JIIOIAM, cBoeMy OTeuecTBy, pa3BUTHE MOPAIBHO-3TUYECKUX KAa4E€CTB JIMYHO-
CTH, aJIEKBATHBIX IIOJIHOLIEHHOW MaTEMaTUUECKOM 1€ATEIIbHOCTH.

2. IlenocTHOE BOCIIpUATHE OKPYKAIOLIET0 MUPA, HadyallbHbIE NIPEJCTABIECHUSA 00 UCTOPUU
pa3BUTHS MAaTEMATUYECKOTO 3HAHMS, POJIM MATEMATUKHU B CUCTEME 3HAHUU.

3. OBnajgeHue HayaJlbHBIMU HAaBbIKAMHU aJalTalMyd B JAMHAMHYHO HU3MEHSIOIIEMCS
MHUpE€ Ha OCHOBE METOJa pe(hIeKCUBHOW CaMOOPTaHU3alHuH.

4. IIpunsaTHE COLMAIBHON POJIM YYEHUKA, OCO3HAHUE JJMYHOCTHOTO CMBIC/IA YUEHUS U UH-
Tepec K U3YYEHUIO MaTEMATUKH.

5. Pa3zBuTHe caMOCTOATENBHOCTH U JUYHONH OTBETCTBEHHOCTH 3a CBOM IOCTYIIKH, CII1O-
COOHOCTB K pe(hJIeKCUBHON CaMOOIIEHKE COOCTBEHHBIX IEUCTBUN U BOJIEBAs CAMOPETYIISLHUS.

6. OcBoeHre HOpM OOIEHHSI U KOMMYHUKAaTUBHOT'O B3aUMOJICHCTBUS, HAaBBIKOB COTPYAHU-
YECTBA CO B3POCIIBIMU U CBEPCTHUKAMU, YMEHHUE HAXOUTh BBIXO/bI U3 CIIOPHBIX CUTYaLUi.

7. MoTtuBanus K paboTe Ha pe3ysabTaT KaK B UCIIOJIHUTENILCKOM, TaK U B TBOPUYECKOM J1esi-
TEJILHOCTH.

8. YcraHoBKa Ha 37J0pOBbIi 00pa3 *KU3HM, CIIOKOWHOE OTHOILIEHHE K OIINOKe Kak pabo-
4yel cuTyanuu, TpeOyromeld KOPPEeKIuu; Bepa B ceOs.

Memanpeomemmnoie pezyibmanvt

1. YMeHue BBINONHATH MpOoOHOE yueOHOE AEHCTBHE, B CIy4ae €ro Heycrexa rpaMOTHO
¢ukcupoBaTh CBOE 3aTpyIHEHHE, AHAIU3MPOBATH CUTYALUIO, BBIABISITH U KOHCTPYKTHBHO
YCTPaHATh MPUYHUHBI 3aTPYAHEHUSI.

2. OcBoeHHME HAYANBHBIX YMEHUN MPOCKTHOH ACSITEIBHOCTH: MOCTAHOBKA M COXpaHe-
HUE 1eneil yueOHOM IesTeNbHOCTH, orpeieneHue Harbomnee 3PPEeKTUBHBIX CIOCOOOB U CPEICTB
JOCTHXKEHUS pe3yibTara, IJIaHUPOBAaHUE, IIPOTHO3UPOBAHKE, PeaIu3alus MOCTPOEHHOIO Mpo-
eKTa.

3. YMeHue KOHTPOJIUPOBATh W OIIEHMBATH CBOM Y4eOHBIC NEWCTBHSI HA OCHOBE BBIpAOO-
TaHHBIX KPUTEPHUEB B COOTBETCTBUH C IIOCTABJICHHOMN 3a/1a4€ll U YCIIOBHUAMU €€ pealn3aliiu.

4. OnbIT UCIIONB30BaHUS METOJIOB PELIEHHs MPOOJIEM TBOPUECKOTO U MOMCKOBOTO Xapak-
Tepa.

5. OcBoeHue HauanbHbIX (POPM MO3HABATEIBHON U JMYHOCTHON pe(IeKCHH.

6. CocoOHOCTh K HCIIOJIb30BAHUIO 3HAKOBO-CUMBOJIMYECKUX CPEACTB MATEMaTHYECKOTO
s3bika u cpenctB UKT st onmucanust 1 MCCaeq0BaHusS OKPYKAIOIIET0 MUpa (TMpecTaBIeHUe
uHpOpMalKK, CO3JJaHie MOJesIed U3ydyaeMbIX 00BEKTOB U MPOIECCOB, PELICHUE KOMMYHHU-
KaTUBHBIX M MTO3HABATENIbHBIX 33/1a4 U JIp.) U KaK 0a3bl KOMIBIOTEPHON IPaMOTHOCTH.

7. OBnajeHue pa3lUuHBIMU CHOCOOAMHU TMOMCKa (B CIIPaBOYHOW JUTEparype, oOpa3oBa-
TEJIbHBIX MHTEPHET-pecypcax), coopa, oOpabOTKH, aHANM3a, OpTraHU3AlMKA U Tepeaadnd HH-
(dopMau B COOTBETCTBUM C KOMMYHHKATUBHBIMHM U TO3HaBaTEIbHBIMU 33/lauaMU, YMEHHUE
TOTOBUThH CBOE BBICTYIIJICHHE U BBICTYIIATh C ayJIUO0-, BUJCO- U IPaUUECKUM COMPOBOKICHU-
eM.

8. ®opmupoBaHue CrieUPHISCKAX TSI MaTEMAaTHKH JIOTHUECKHX OIeparii (CpaBHEHWE,
aHaIIN3, CUHTE3, 00001IeHNE, KIIacCH(DUKAIIHS, QHAJIOTHS, YCTAaHOBJIEHUE TPUYUHHO-CII€CTBEHHbIX
CBsI3€H, TTOCTPOCHHUE PACCYXKJICHHH, OTHECEHWE K M3BECTHBIM TMOHSITHIM), HEOOXOIUMBIX Y e-
JIOBEKY JJIsl TIOJTHOLIEHHOTO (PYHKIIMOHUPOBAHUS B COBPEMEHHOM OOIIECTBE; pa3BUTHE JIOTU-
YECKOI'0, 3BPUCTUUECKOTO U aJITOPUTMHUUECKOTO MBIIUIEHUSI.

9. OBnaseHne HaBBIKAMHU CMBICJIOBOTO YTEHHS TEKCTOB.

10. OcBoeHre HOPM KOMMYHHUKATUBHOTO B3aUMOJICHCTBHS B ITO3HITHSIX «@BTOPY, «KPHTHKY,
«TIOHMMAIOLIHI», TOTOBHOCTh BECTH JHAJOr, NPU3HABaTb BO3MOXHOCTb U IIPABO KaKJOTO
UMETh CBOE MHEHHUE, CITIOCOOHOCTh apTyMEHTHPOBATh CBOIO TOUKY 3pEHUS.

11. Ymenue paboTaTh B ape u rpymnre, 10roBapuBaThCs O pacupeaeneHud GQyHKIUHA B
COBMECTHOM JEeATEeNbHOCTH, OCYIIECTBIISATh B3aUMHBI KOHTPOJb, a/J€KBAaTHO OLIEHHUBATh



COOCTBEHHOE TOBEJCHHUE M MOBEJCHHE OKPYXKAIOUINX; CTPEMIIEHUE HE JOMycKaTh KOH(IHMK-
Thl, @ IPY UX BOBHUKHOBEHUU — FOTOBHOCTh KOHCTPYKTHUBHO UX pa3peliarh.

12. HauanbHble TpPECTaBICHUS O CYHIHOCTH M OCOOCHHOCTSAX MaTeMaTHYECKOro 3HAHHUS,
UCTOPUU €r0 pa3BUTHsL, €ro 000OLUIEHHOTO XapaKTepa U PO B CUCTEME 3HAHHM.

13. OcBoenne 0a30BBIX MPEAMETHBIX U MEXKIPEIMETHBIX MOHATUH (QITOPUTM, MHOXKE-
CTBO, Kjaccu(UKauus U Jp.), OTPAKAIOIUX CYIIECTBEHHbIE CBA3M U OTHOLIEHHS MEXIY
00BEKTaMH U MPOLIECCAMU PA3IMYHBIX MPEIMETHBIX 001acTeil 3HaHusl.

14. Ymenue pabotaTh B MaTepuaibHOW M MH(DOPMAIIMOHHOW Cpe/ie HaYaIBbHOTO OOIIETro
00pa3oBaHus (B TOM YKCIIE C Y4€OHBIMU MOJICTISIMH) B COOTBETCTBHH C COACPKAHUEM YUeOHOTO
npeamera «MaTteMaTukay.

Ilpeomemmnvie pe3yromamut

1. OcBoenue onbITa CaMOCTOSATEIBHON MaTEMaTHYECKOU JIEATEIIBHOCTH M0 MOJIYYEHUIO HO-
BOI0 3HAHMs, €ro MpeoOpa30BaHUIO U MPUMEHEHUIO JUIS PelIeHUs y4yeOHO-TIO3HABaTeIbHBIX U
y4eOHO-TIPaKTUYECKUX 3a/1a4.

2. Hcnonb3oBanue nNpuoOpPeTEHHBIX MATEMAaTHUECKUX 3HAHUM Ui OMHUCaHUs U 0ObICHe-
HUSI OKPYKAIOIIUX MPEIMETOB, IPOLIECCOB, SBJICHUN, a TAKKE OLECHKHA UX KOJIMYECTBEHHBIX U
MIPOCTPAHCTBEHHBIX OTHOIICHUH.

3. OBnajieHne YCTHON M MUCHMEHHON MaTEMaTHYECKON PEeUbi0, OCHOBAMH JIOTHYECKOTO,
3BPUCTHYECKOTO U aITOPUTMHUYECKOTO MBIIUICHUS, TPOCTPAHCTBEHHOTO BOOOpaXeHHs, CUETA U
W3MEPEHHUs], IPUKUJIKK U OLICHKH, HATJISTHOTO IMPEACTaBICHUS JaHHBIX U MPOIECCOB (CXEMBI,
TaOIUIIBI, TUArpaMMbl, Tpa(UKH ), UCTIOTHEHHS U TOCTPOCHUS AT OPUTMOB.

4. YMeHue BBINOJHATH YCTHO M MUCbMEHHO apu(METHUSCKHUE ACHCTBHSI C YUCIaMH, CO-
CTaBJISITh YUCJIOBBIC U OYKBEHHbBIC BBHIPAKEHMSI, HAXOIUTh UX 3HAUYCHHS, PEIIaTh TEKCTOBBIE
3a/la4¥, NPOCTEUIIME YPAaBHEHUS W HEPABEHCTBA, UCHOJHATH U CTPOUTH AJITOPUTMBI, CO-
CTaBJISITh U MCCIIEOBATh MpocTeiire (opMyiibl, paclo3HaBaTh, U300paXkaTh M HCCIIEA0BATh
reoMerpudeckue QUrypsl, padorarb ¢ TaOIWIaMH, CXEMaMH, AMarpaMMaMu W Tpadukamu,
MHOYKECTBAMH U LIETIOYKAaMHU, ITPEJCTABIIATh, AaHATM3UPOBATh U UHTEPIIPETUPOBATH IaHHBIE.

5. Tlpuobperenre Ha4YaIBLHOTO OIBITA MPUMEHEHUSI MAaTeMAaTUYECKUX 3HAHUU IS pellie-
HUS y4eOHO-TIO3HABATENbHBIX U YUSOHO-TTPAKTHUECKHX 3a]1ay.

6. [IpuoOpereHne nepBOHAYATHHBIX TPEACTABICHHIA O KOMIIBIOTEPHOM TPAMOTHOCTH.

7. [IpuobpereHue nepBoHavYaIbHBIX HABBIKOB PA0OTHI HA KOMITBIOTEpE.

Conep:xaHue Kypca

Yucna u apudmernueckue aeiicrBus ¢ HUMH . COBOKYITHOCTH TTPEIMETOB WIIH (PUTYD,
obnanaromux o0uMM cBoiicTBoM. CoCTaBiIeHHE COBOKYITHOCTH IO 3a/IaHHOMY CBOMCTBY (MIpH-
3HaKy). BeijienieHre 9acTu COBOKYITHOCTH.

CpaBHeHHE COBOKYITHOCTEH C TIOMOIIBIO COCTaBIEHHS Map: OOIbIle, MEHBIIE, CTOJIBKO XKe,
Oobiie (MEHbIIE) HA ... TTOPSIIOK.

CoenMHeHNE COBOKYITHOCTEH B OJTHO I1e10e (CIOXKEeHHe). Y JalleHne YaCTH COBOKYITHOCTHU
(BelunTanue). IlepeMecTuTelbHOE CBOMCTBO CIOXKEHHSI COBOKYMHOCTEH. CBSA3b MEXIY CIOXKe-
HUEM U BBIYUTAHUEM COBOKYITHOCTEH.

Yucino Kak pe3ysibTar cuéra MpeIMETOB U KaK Pe3ysibTaT H3MEPEHHUS BEJTHUNH.

Oo6pa3zoBanue, Ha3zBaHue u 3anuch uucen oT 0 7o 1 000 000 000 000. [Mopsiaok crnegoBaHus
npu cuéte. Jlecaruannie emuHAIIBI cuéTa. Paspspl u kiiacehl. [IpeacraBiieHre MHOTO3HAYHBIX YH-
Ccell B BUJIE CYMMBI pa3psaHbIX ciaaraeMbix. CBS3b MEXKy JECSITUUYHON CHCTEMOM 3aUCH YK Ce
U IECSITUYHON CUCTEMOU Mep.

CpaBHEHHUE U YIIOPSIOYCHHUE YHCEIT, 3HAKU CpaBHEeHUS (>, <, =, £).

CrnosxeHue, BEIYATAHUE, YMHOKEHHUE U JICJICHUE HATYypAITbHBIX YUCEI. 3HAKU apudmerH-
YecKuX AeucTBuit (+, —, x , : ). Ha3BaHUs KOMIIOHEHTOB M Pe3yJIbTaTOB apU(PMETUUECKUX JICH-
CTBUH.



Harnsinnoe nzo0paskeHne HaTypajIbHBIX YHCET U ACUCTBUI ¢ HUMH.

Tabmuma cnoxxenus. Tabnuia yMHOXeHUs. B3auMOCBs3b apu(pMETHUECKUX JCHCTBUN
(MeX1y CIO)KEHHEM M BHIYUTAHHEM, MEKIYy YMHOKEHUEM U JiejieHreM). Haxoxienue HensBecT-
HOI'0 KOMITIOHEHTa apu(mMeTndeckoro AercTBus. YacTHble cily4an yMHOXKEHUS U JeneHus ¢ 0
u 1. HeBo3moxxHOCTh fenenus Ha 0.

Pa3zHoctHOE cpaBHeHMe unceln (0omblle Ha ..., MEHbIIE Ha ...). KpaTHoe cpaBHeHue 4u-
cest (0obIE B ..., MEHBIIIE B ...). JleTUTENN U KpaTHBIE.

CBs13b MKy KOMIIOHEHTaMU U pe3yJIbTaTaMHu apu(pMETHUECKUX ICHCTBUH.

CBoiicTBa CIOXEHHS M YMHOXXEHHS: IMEPEMECTHTEIbHOE U COUYETATEIbHOE CBOWCTBA
CJIO’KEHUS] M1 YMHOXKEHUS, PaclpeAeIUTeIbHOE CBOUCTBO YMHOKEHUSI OTHOCUTENILHO CIO0XKEHUs
¥ BBIUYUTAHUs (IIpaBUJIa YMHOXKEHHUS YHCIIa HA CYMMY M CyMMBI Ha YMCIIO, YHCJIA HA Pa3HOCTb U
pasHocTu Ha uucio). [IpaBuia BelYMTaHMS YMCIIa U3 CYMMbI M CyMMbl U3 YHCIA, JEJIEHUA
CYMMBI U Pa3HOCTH Ha YUCJIO.

Henenue ¢ ocraTkoM. KOMIOHEHTHI JI€lE€HUs ¢ OCTAaTKOM, B3aUMOCBS3b MEXIY HUMH.
ANTOpUTM J€JIEHUs C OCTATKOM.

OreHKa U IpUKUAKa pe3yabTaToOB apU(PMETUYECKUX ACHCTBHM.

MOHETBI U KyIIOPBI.

Yucnosoe BelpakeHue. [1opsa0K BBITOTHEHUS 1EUCTBUN B YUCIOBBIX BBIPAXKEHUAX CO
ckoOkamMu u 6e3 ckoOok. HaxoskneHne 3HaueHUs YMCIOBOTO BhIpakeHUs. Mcmonb3oBanue
CBOMCTB apu(pMETUUYECKUX NEHCTBUH I pallMOHAIM3ALUU BBIUYMCIECHUN (IlepecTaHOBKa U
TPYNIHPOBKA CIIaraeMbIX B CYMME, MHOKHTEJICH B ITPOU3BEICHUH U JIP.).

AJITOpUTMBI TUCBMEHHOTO CJIOXKEHUsI, BBIYUTAHUSI, YMHOXKEHHS M JIEJICHUs] MHOTO3HAYHBIX
yrcen. CrocoObl MPOBEPKH MPABUIBHOCTH BBIUMCICHHUN (JITOPUTM, 00OpaTHOE NEHCTBHE, MPH-
KHJIKa pe3yJbTaTa, OLEHKa JOCTOBEPHOCTH, BEIUMCIIEHUE HA KAIBKYJIATOPE).

W3mepenuss u npobu. HemocTaTouHOCTh HATYPAJIBHBIX YHCEN JUISI TPAKTHYECKUX H3-
MepeHuid. [lorpeGHOCTH NMpakTHUYECKUX M3MEPEHMH KaK MCTOYHUK PacIIMpPEHUs HMOHITHS
yuca.

Homu. CpaBHenue noneil. Haxoxaenue nonu yucia v yucia no jpose. [IpoueHr.

Hpobu. Harnsnnoe uzo0OpakeHue Apoodeil ¢ MOMOIIbI0 T€OMETPUIYECKUX (PUTYp U Ha YHC-
70BoM Jiyde. CpaBHeHHUE poOelt ¢ OJMHAKOBBIMU 3HaMEHATeIISIMU U JIpo0e ¢ 0JJMHAKOBBIMH YHC-
mutensivu. [lenenue u npodu. HaxoxieHne yacTu 4mciia, 4ucia Mo ero 9acTH M 9acTH, KOTOPYIO
OJTHO YHCJIO COCTABIIAET OT Apyroro. HaxoxaeHue nporeHTa OT Yuciia U Yucia 1o ero npoueH-
Ty.

CrnoxeHue U BblUMTaHHE ApoOei ¢ OJMHAKOBBHIMM 3HaMeHaTeNlsiMu. IIpaBuibHbIE U He-
npaBwibHbIe Apoou. CMmenianHble yucia. Belaenenue 1enoil 4acTu U3 HEMpaBWIBHOM ApoOu.
[IpencraBieHrne CMENMIAaHHOIO YMCIIAa B BHUJE HEMpPaBUIbHON ApoOu. CiokeHHe M BbIYMTAHUE
CMEIIaHHBIX YHce (C OJJMHAKOBBIMH 3HAMEHATEISIMU IPOOHOM 4acTH).

TexcToBble 3a1a4u. YCIOBHE M BONPOC 33Jaud. Y CTaHOBJIEHUE 3aBUCHUMOCTU MEXIY
BEJIMYMHAMH, TIPEJCTABICHHBIMH B 3ajade. [IpoBelieHre caMOCTOSTENILHOTO aHAIN3a 3a/1a4H.
[TocTpoeHne HarIsAHBIX MoJieneil TEKCTOBBIX 3a/1a4 (CXeMbl, TaOJIMIIbI, JUarpaMMbl, KpaTKon
3anucu u jp.). [ImaHupoBanue Xoja penieHus 3a1a4yn. Pemenne TeKCTOBBIX 3a/1a4 apudMeTu-
YEeCKUM CII0cOO0M (10 JeMCTBUSAM C MOSICHEHUEM, 10 JACUCTBUSAM C BONPOCAMH, C TTOMOIILIO
COCTaBJICHUS BBIPAXKEHUs). Apu(pMETHUECKUE JCUCTBUS C BEIMUYMHAMH TIPU PEIICHUH 3a/1a4.
CooTHeceHue MOJIy4eHHOTO pe3yiIbTaTa ¢ yCJIOBHUEM 3a/1auM, OLEHKa ero npaBaonogoous. 3a-
MUCh PEIISHHsI M OTBETa Ha BOIPOC 3a1a4n. [IpoBepka penieHns 3aaauu.

3anaun ¢ HEKOPPEKTHHIMU (POPMYJIMPOBKAMH (JIMIIHUMHU M HETIOJIHBIMH JaHHBIMH, He-
peaTbHBIMH YCIIOBHSIMHA). [IpuMepsI 3a1ad, pemaeMbIX pa3HbIMU CIIOCOOAMH.

BeisiBrienue 3a1a4, UMEIOUIMX BHEIIHE pa3iuyHble (hadysbl, HO OJMHAKOBOE MaTeMaTH-
YECKOe perieHue (MoJIemn).

IIpocTeie 3a1aun, pacKphIBAIOIIME CMBICT apU(PMETUYECKUX JEUCTBUHN (CIIOKEHHUE, BbI-
YUTaHUE, YMHOKEHUE, JEJICHUE), COJep Kalllie OTHOILIEHNS «Ooublie (MEHbIIE) Ha ...», «Ooblie
(MEHBIIIE) B ...».



3anmaun, cojepiKallue 3aBUCUMOCTh MEXK/ly BEITMUYMHAMM BUJa & = D - C: myTh — CKO-
pOCTh — BpeMms (33J1aui Ha JABWKEHHUE), 00bEM BBITIOTHEHHON Pab0Thl — MPOU3BOAUTEIBHOCTD
TpyJda — BpeMs (3aJaun Ha paboTy), CTOMMOCTh — II€Ha TOBapa — KOJIUYECTBO TOBapa (3a-
Jlayl Ha CTOUMOCTB) U JI.

Knaccugukanus mpocTsix 3a/1a4 U3y4E€HHBIX THUIIOB.

CocraBHbIe 3a7aun Ha Bce 4 apudmeTnueckux nectus. OO crnocod aHanmmsa u
pELLEHUS COCTABHOM 3aJauH.

3ajaun Ha HaXOXICHHE 3aJyMaHHOTO 4YMcia. 3aJauyd Ha HAXOXACHHE 4Yucel M0 HUX
CyMME€ U pPa3HOCTH.

3ajaun Ha NpUBEACHHUE K €UHHUIIE.

3amaun Ha OompeielieHrne Havyalla, KOHIA U IPOI0JDKUTEIBHOCTH COOBITHS.

3ajaun Ha HaXOKJEHUE JIO0JIM LeJI0ro U LIeJIoro 1o ero jpose. Tpu Tuna 3ajxad Ha Apo-
0u. 3aaun Ha HaXOXKJACHHUE IIPOLIEHTA OT YMCia U YUCIIA 10 €ro IPOLEHTY.

3agaun Ha OHOBPEMEHHOE JBM)KEHUE JBYX O0BEKTOB (HABCTpedy APYT JIPYry, B MPOTH-
BOIIOJIO’KHBIX HAaIPaBJIEHUSIX, BIOTOHKY, C OTCTaBAaHUEM).

IIpocTpancTBeHHbie oTHOmeHusA. I'eomerpuyeckue ¢urypsl n BeauduHbl (60 4).
OcHOBHBIE ITPOCTPAHCTBEHHBIE OTHOIICHHUS: BBILIE — HUXKE, IIUPE — YK€, TOJIIE — TOHbIIIE,
criepein — C3a/d, CBEpXy — CHU3Y, clieBa — clpaBa, Mexay u Jp. CpaBHeHnue ¢uryp mno
dbopme u pazmepy (BU3YyaJbHO).

Pacrio3HaBaHue M Ha3bIBaHWE F€OMETPUYECKUX (OPM B OKPYXKAIOLIEM MHpE: KpYT, KBaJ-
pat, TpeyroJbHUK, NPSAMOYrOJbHUK, KyO, Iap, mapajuleienune], NUupaMuaa, LWIMHAP, KOHYC.
I[IpencraBienys o MIOCKUX U MPOCTPAHCTBEHHBIX F'eoMeTpudecKux (gurypax. O6iacTu U rpaHu-
IBI.

CocraBnenue ¢uryp u3 yacteil u pazouenue puryp Ha yactu. PaBeHCTBO reomeTpuue-
ckux ¢uryp. Koncrpyuposanue ¢puryp u3 najouex.

PacnoznaBanue u n3o0pakeHue reoMeTpuueckux (Uryp: Touka, JUHUS (KpHBas, Ops-
Masl, 3aMKHYTasi 1 HE3aMKHYTas1), OTPE30K, JIyd, JIOMaHasi, yroji, TPEYrojJbHUK, YEThIPEXYTOb-
HUK, MATUYTOJIbHUK, MHOI'OYT'OJBHUK, NMPSAMOYTOJIbHUK, KBaJpaT, OKPYXKHOCTb, KpYr, Mps-
MOM, OCTPBIA M TYNOW YTJIIbl, NPSIMOYTOJIBHBIM TPEYTOJIbHUK, PA3BEPHYTHIM Yroj, CMEXHBIE
YTJIbI, BEPTUKAJIBHBIE YTJIbl, HEHTPAIbHBINA YTOJI OKPYKHOCTHU U YIOJI, BIUCAHHBIA B OKPY’KHOCTb.
[TocTpoenne pa3BEPTKM U MOAEIH Kyba M HpsSMOYrojbHOro napamuienenunena. VMcnonb3oBaHue
JUISL TIOCTPOEHMH YepTEXHBIX WHCTPYMEHTOB (JIMHEHKM, YEpTEKHOTO YTOJIbHUKA, LUPKYJI,
TPaHCIIOPTHPA).

DneMeHThl TeOMEeTPUUECKHX (UTYp: KOHIBI OTpe3Ka; BEpUIMHBI U CTOPOHBI MHOIO-
YTOJbHUKA; LEHTP, paluycC, AMaMETpP, XOpJa OKPYXKHOCTHU (Kpyra); BeplInHbl, pEdbpa u rpa-
HU Ky0a ¥ NPpSIMOYTOJIBHOTO NMapajuliefenunesa.

[IpeobpazoBanue ¢uryp Ha miaockocTH. CUMMeTpUst GUTYp OTHOCUTEIBHO MPSIMO.
®urypsl, UMeroIKe ocb cuMMeTpuH. IlocTpoeHre cuMMETpUYHBIX GUTYp Ha KIeT4aToi Oy-
Mmare.

[TnaH, pacnionoxeHue 0ObEKTOB Ha IIAHE.

I'eomerprueckre BenTuYMHbBI U UX u3MepeHue. [[nuHa otpeska. HemocpeacTtBeHHoe cpas-
HEHHME OTPE3KOB IO JUIMHE. M3MepeHue nnuHbl oTpe3ka. EquHUIbl 1nuHbl (MIIIUMETp, CaH-
TUMETP, JELUMETP, METP, KHJIOMETP) U COOTHOLIeHHs] Mexay HUMHU. Ilepumerp. Beruncnenue
IepUMeTpa MHOTOYTOJIbHUKA.

[Inomane reomerpuueckoil ¢urypsl. HemocpernctBenHoe cpaBHeHue ¢GUIyp IO
wiomaau. M3mepenue mnomanu. Equnune! muomaan (KBajpaTHBIH MIIIMMETp, KBaapaT-
HBIM CAaHTHMETp, KBAJAPATHBIN JEIMMETp, KBAJAPATHBIA METP, ap, TEKTap) U COOTHOLIEHUS] MEXKY
HuMU. [I101mans npsMoyroapHUKa M MPSMOYTOJIBHOTO TpeyroyibHuka. [Ipubmmkénnoe n3me-
peHue rouaau reomerpuueckor ¢urypsl. Ouenka miomiaau. M3mepenue miomany ¢ mo-
MOILBIO MAJIETKH.

O0béM reomerpudeckoit ¢purypol. Enuauis 00béMa (KyOMUecKuil MUITUMETp, KyOU4ecKui
CaHTHUMETp, KyOMUeCKUi JAeluMeTp, KyOUUeCKUil METp) U COOTHOIIEHUS MeXAy HUMH. O0b-
€M Ky0a 1 MpSIMOYTOJIBHOT0 Napajieienunesaa.



HenocpencrBenHoe cpaBHeHue yrios. M3mepenue yrinos. EnuHunia usmepeHus yrioB: yr-
JoBoM Tpagyc. Tpancnoptup.

[Ipeobpa3oBanue, CpaBHEHHE T'€OMETPUUYECKUX BEIMYUH U apU(PMETHUYECKUE HCH-
CTBUS C HUMH.

HccnenoBanue cBOMCTB TeOMETPUUECKUX (PUTYp HAa OCHOBE aHAIM3a Pe3yIbTaTOB U3Mepe-
HUA TEOMETPUYECKUX BeJIMYMH. CBOMCTBO CTOPOH MPSAMOYrosibHMKAa. CBOWCTBO YIJIOB Tpe-
YrOJIbHUKA, YEThIPEXYroabHUKa. CBOWCTBO CMEXHBIX YITIOB. CBOMCTBO BEPTHKAIBHBIX YIVIOB U
Ap.

BeuunHbI M 3aBUCHMOCTH Me:xay HUMH. CpaBHeHUE U ynopsaodeHue BenuunH. O0-
UK DPUHLUI U3MEpEeHUs BeauunH. Enunnna n3Mepenus (Mepka). 3aBUCUMOCTb pe3ysbTaTa
u3MepeHus: oT BbiOopa Mepku. CloXeHHe U BRIYUTAHUE BEIMYUH. Y MHOKEHUE U JICTICHUE Be-
JU4YUHBI Ha yucio. HeoOxoaumocTs BeIOOpa €MHON MEpKH IIpU CPaBHEHUU, CIIOKEHUH U BbI-
yuTaHUU BeanurH. CBOMCTBA BEJIMYMH.

HenocpencrsenHoe cpaBHeHUE NIpeIMeToB IO Macce. M3Mmepenue maccbl. EnuHunel
Macchl (rpaMM, KHJIOTpaMM, IIEHTHEP, TOHHA) ¥ COOTHOLICHUST MEXKITy HUMHU.

HenocpencTseHHOE CpaBHEHHUE NMPEIMETOB 10 BMECTUMOCTHU. M3MepeHne BMECTUMOCTH.
EnyauIa BMeCTUMOCTH: JTUTP; €€ CBA3b ¢ KYOMUECKHM JISIIMMETPOM.

W3mepenue Bpemenu. Ennnuiisl BpeMenu (CekyHaa, MUHYTA, 4ac, CYTKH, T0J1) U COOTHO-
nieHust Mexxay Humu. OrnpeseneHue BpeMeHH 1o yacaMm. Ha3zBaHue mecsieB U AHEW Heaemnu.
Kanennaps.

[IpeobpazoBanme 0 JHOPOIHBIX BEIMYUH U apU(PMETUICCKUE AEUCTBUS C HUMU.

Jlonst BenmuuuHbI (II0JI0BUHA, TPETh, YETBEPTD, JAECATas, COTas, ThicAuHas u 1p.). [IpoueHt
KaK cOTas JIOJS BEJIMYMHBI, 3HAK MPOLEHTa. YacTh BEIMYWHBI, BBIpakeHHas apoOwio. Ilpa-
BUJIbHBIE U HETIPABWJIbHBIEC YaCTH BEJIMYMH.

[Touck 3axonomepHocteil. Habmonenue 3aBucuMocTeld MeXy BEIUYMHAMHU, (PUKCHPOBA-
HHE pe3yJIbTaTOB HAOIIOICHUI B peuH, ¢ TOMOILbIO Tabuull, popMyI1, rpapUKoB.

3aBUCHMOCTH MEXIy KOMIIOHEHTAMHU U Pe3yJIbTaTaMu apu(hMETHUECKUX ICHCTBHIA.

IlepemenHas BenuuuHa. BelpakeHue ¢ nepeMeHHOW. 3HaUYEHUE BBIPAXKCHUSI C IIEPEMEH-
HOM.

®opmyna. DopmyIbl IIIOIMAAH U IEPUMETpa MpsiMoyroibHuka: S =a - b, P=(a+Db)-
2. ®opMmybl IUIOIIAAN U IEpUMETpa KBaapara: S=a-a,P=4-a.

dopmyna mIonaan NpsMOyroJibHOTo TpeyroyibHuka S = (a + b) : 2,

dopmyna 00bEMa IpIMOyToNIBHOTO Napauienenunena V =a - b - c. ®opmysa oobéma Kyda
V=a-a-a.

dopmyna nytu (S =V -t) u e€ ananoru: popmyina croumocta (C =a - x), opmysa pa-
6ot (A=W -t) u ap., ux 0000IICHHAS 3aKUCh C TOMOIIBIO opmyIbr = b - C.

Hxkansl. Yucnoson yd. KoopanHaTHbIH J1yd. PaccTosiHMe MeXy TOYKaMM KOOPIMHATHO-
ro Jiyya. PaBHOMepHOE /IBUKEHUE TOYEK 110 KOOPAWHATHOMY Jy4dy KaK MOJIe]Ib pPaBHOMEPHOTO
JIBUYKEHUS pealIbHBIX O0BEKTOB.

CkopocTh CONMMKEHUS U CKOPOCTh yJAJIeHUs JBYX OOBEKTOB IPU PAaBHOMEPHOM OJHOBpE-
MEHHOM JIBUKEHHU. DOpMYIIbI CKOPOCTU COMMKEHHUS M CKOPOCTH YHANEHUA: Ve, = V1 + V2 U Vyy
= V1 — Vy @opmynsl paccTostaus d MEXIy TBYMsi pABHOMEPHO JBIKYIIUMHCS 00BEKTaMU B
MOMEHT BpeMeHHU t juis IBMKeHHst HaBcTpedy aApyr apyry (d = So — (V1 + V) - t), B mpoTH-
BOTIOJIOKHBIX HampasiieHusx (d = So + (V1 +Vy) - 1), Bmoronky (d = sg — (V1 —V3) - t), ¢ oT-
craBanueM (d = S — (V1 —Vy) - t). DopMyrna 0JTHOBPEMEHHOT'O JIBUKEHUS S = Vegy, * tocrp,

Koopaunarnstii yron. I'paduk aprxenus.

Habmogenue 3aBucuMocTei! MeX 1y BeIMYMHAMU U UX 3alMCh Ha MAaTEMaTUYECKOM SI3bI-
K€ C IOMOIIbI0 (popmyI1, TabauL, rpagukoB (IBrKeHUs). ONBIT epexoaa OT OAHOTO crnocoda
¢buKcalu 3aBUCUMOCTEN K IPYroMy.

AJredpanyeckue npejacrasjienus. YncnoBsle 1 OyKBeHHBbIE BhIpakeHUs. Beruucnenue
3HaYeHUH MpocTeNINX OYKBEHHBIX BHIPAKEHUHN MPU 3aJaHHBIX 3HAUEHUAX OYKB.

PaBeHCTBO 1 HEPABEHCTBO.



O0600ménnas 3anuck cBorcTB 0 1 1 ¢ momorpio OykBeHHBIX popmyn: a>0; a-1=1-a
=a; a-0=0-a=0; a:1 =a; 0-:a=0 u np.

O0606mEHHAas 3aMiCh CBOMCTB apU(PMETHICCKUX JIEUCTBHI C MOMOIIBI0 OYKBEHHBIX
dopmyn: a+ b =Db +a— nepemecturensHoe cBoiicTBO ciaoxenns, (a+b)+c=a+(b+c)—
COYETATEIIbHOE CBOMCTBO CIOXKEHHs, a - b = b - a — mepemMecTuTeNbHOE CBOMCTBO YMHOMKe-
uus, (a - b)-c=a- (b c) — couerarenpHoe CBOCTBO yMHOKeHUS, (a +Db)-c=a-c+b-c—
pacrpeieNUTeNIbHOE CBOMCTBO YMHOKEHUS (IPaBUIIO YMHOXECHHSI CyMMBI Ha 4ucClio), (a + b)
—c¢==(a—c)+b=a+(b-c)— npaBuio BeIYMTAHUS YKCIIa U3 CyMMbI, a — (D +¢) ==a —
b — ¢ — mpaBua0 BBEIYMTAHHUSA CyMMBbI M3 Yucia, (a+ D) :c=a:c+b:c— npaBuio aeneHus
CYMMBI Ha YUCIIO U JIp.

dopmyna aeneHus ¢ octaTkoma=b-C+r, r<b.

Ypasuenue. Kopenb ypaBHeHHss. MHOKXECTBO KOpHEH. YpaBHEHHS BHJa a+X=Db, a
—x=b, Xx—a=Db, a-x=b, a:x=Db, x:a=>b (nmpocteic). CocTaBHbIC yPABHCHUS, CBOSIIHECCS K
[ETMOYKE MPOCTHIX.

Pemienne HepaBeHCTBa HA MHOXECTBE I[EJbIX HEOTPULIATENbHBIX YKcesl. MHOXECTBO
peweHuii HepaBeHcTBa. CTPOroe U HECTPOro€ HEPABEHCTBO. 3HAKU >, < . /IBoiiHOE HEpaBeH-
CTBO.

MaremaTH4eCKHii A3bIK M 3JI€MEHTHI JOTMKH . 3HAKOMCTBO C CUMBOJIAaMH MaTeMaTH-
YEeCKOro sI3bIKa, UX UCIOJIb30BaHUE JJISl MOCTPOCHUS MaTeMaTHYeCKUX BbIcKa3biBaHMil. Ompe-
JieNIeHNe NCTHHHOCTHU ¥ JIOKHOCTH BBICKa3bIBAHUH.

[TocTpoenue mpocTeiimx BhICKa3bIBAHUIN C MOMOIIBIO JIOTUYECKUX CBA30K U CIIOB ...
U/WJH ...», «ECIH ..., TO ...», KBEPHO/HEBEPHO, UTO ...», KKAKIBIIN», «BCEY, KHAUAETCAY», «HEM.

[TocTpoenue HOBBIX CIIOCOOOB ACHCTBHS U CIIOCOOOB PELIEHUS TEKCTOBBIX 3adad. 3Ha-
KOMCTBO CO CITOCOOaMH PEIICHUs 33134 JIOTHIECKOTO XapaKTepa.

MHoecTBO. DJI€MEHT MHOXKECTBA. 3HAKU € U ¢. 3aJlaHhe MHOXKECTBa [ePEUnCIICHU-
€M €ro JIEMEHTOB U CBOMCTBOM.

[Tycroe MHOXeCTBO 1 ero obo3HaveHue: . PaBHbie MHOXKecTBa. [luarpamma Diinepa —
Benna.

IMoaMHuOKecTBO. 3HaKK U & . [lepeceyenne MHoxkecTB. 3Hak (). CBoiicTBa mepeceye-
Hust MHOXKeCTB. OObennHenre MHOKeCTB. 3HaK |J . CBolcTBa 00bEIMHEHNS MHOYKECTB.

Pabora ¢ mnpopmanmeii 1 aHanu3 JaHHbIX. OCHOBHBIE CBOMCTBAa NPEAMETOB: IIBET,
dopma, pazmep, MaTepuai, Ha3HAUYECHHUE, PACIIONIOKEHHE, KoundecTBO. CpaBHEHHE MTPEIMETOB
U COBOKYITHOCTEH MPEIMETOB 10 CBOHCTBAM.

Omnepanus. O0bekT omnepauuu. PesynpraT omepauuu. Onepauuu Haja HOpeaMeTaMH,
durypamu, yncnamu. [Ipsmbie u obparHbie omepauuu. OTbICKaHHE HEM3BECTHBIX: OOBEKTa
oTepalyu, BHITIOJIHIEMOM onepannu, pe3yibprara onepamun. [Iporpamma aercTBuit. Anro-
putM. JIuHeWHBIe, pa3BEeTBIEHHBIE U NHUKINYECKHE anropuTMbl. CocTaBlIeHHE, 3alUCh U
BBITIOTHEHUE JITOPUTMOB pa3IH4HbIX BUAOB. CocTaBieHue TiaHa (aaropuTMa) moucka U H-
dopmaruu. COop mHbOpMalUY, CBI3aHHOM C MEPECUYETOM IMPEIMETOB, U3MEPEHUEM BEJIMYMWH;
dbukcupoBaHue, aHAIIN3 MOJYYSHHON HHPOPMAIINH, TPE/ICTABICHHUE B Pa3HBIX GOopMax.

CocraBieHre TOCIeJOBaTeIbHOCTH (IIETIOYKH) MPEIMETOB, Ynces, GUTyp U Ap. 1O 3ajaH-
HOMY TIPaBHITY.

UreHue U 3an0THEHNE TaOIUIIBL. AHATIM3 U HHTEPIPETAIHS TAHHBIX TAOJHIIBL.

Knaccudukanus 31eMeHTOB MHOKECTBA IO CBOMCTBY. YTOpsIoueHHE HH(OPMAIIHH.

Pabora ¢ TekcToM: mpoBepKa MOHMMAHUS; BBIICICHNE TJIABHOW MBICIH, CYIIECTBEHHBIX
3aMeyYaHMii ¥ WILTFOCTPUPYIOIINX UX TIPUMEPOB; KOHCIIEKTUPOBAHHUE.

YnopsinoueHnsiii mepedop BapuantoB. Cetu nunuit. [Tytu. JlepeBo BO3MOKHOCTEMH.

KpyroBele, cronbuareie U JUHEHHBIE AUAarpaMMbl: YTEHUE, MHTEPIIPETAIUS JaHHBIX, MO-
CTpOCHHUE.

OO0o011eHre U cCTeMaTH3aIMS 3HAHUH.

[Toprdonuo yuenuka.



1 knacc (4 4 B Hexes10, Bcero 132 1)

Yucaa u apupmerunyeckue aeiicrBus ¢ HumMu (70 4). I'pynnsl npeameroB wim Guryp,
obnanaromux obmumM cBoicTBOM. CocTaBjieHHe TPYIIBI MPEAMETOB MO 33JaHHOMY CBONCTBY
(npusHaky). Beinenenue 4yacTu rpymnibl.

CpaBHeHHE TpyMI IPEeIMETOB € MOMOIIBIO COCTABICHUS Map: OOJbIIe, MEHbIIIE, CTOJIBKO
ke, OoJbIie (MEHBIIE) Ha ... TIOPSIOK.

CoenuHeHre Tpynm OpeAMETOB B OAHO Iesioe (CIOXKEHHUE). Y ajJeHHe YacTH TPYIIIbI
npeaMeToB (BeiuuTaHue). [lepemecTuTennbHOE CBOMCTBO CIOXKEHHS Tpynn mpeameroB. CBs3b
MEX]1y CJI0’KEHHUEM U BBIYUTAHHEM TPYIII PEIMETOB.

AmnHanorusi CpaBHEHUsI, CIOXEHHUS W BBIUUTAHUS TPYII MPEAMETOB CO CIOKEHUEM U
BBIYUTAHUEM BEJIMYHH.

Uwucno kak pe3ysbTar cyéTa NpeIMETOB U KaK Pe3yJIbTaT U3MEPEHUS BEJIUYHUH.

Hazpanusi, nocienoBaTeIbHOCTh U 0003HaYeHue uncen ot 1 1o 9. Harnsagnoe nzo0paxe-
HHUE YMCEN COBOKYIMHOCTSIMU TOYEK, KOCTSMH JJOMHUHO, TOYKaMHU Ha YUCIOBOM OTpE3KE U T. 1.
[Ipeapiaymee u nocienytomee yuciao. KoamuecTBEHHBIM W MOPAAKOBBIN cUeT. UreHue, 3a-
II1Ch ¥ CPaBHEHUE YUCEII ¢ IOMOIIBIO 3HAKOB =, #, >, <.

Crno>xeHue M BBIYUTAHHE YUCEN. 3HAKU CIOXEHHS U BblUMTaHUA. HazBaHue KOMITOHEH-
TOB CJIO’)KEHUS U BhluuTaHus. HarnsmHoe n3o0paxkeHue ClI0KeHUsI M BBIYUTAHUSI C TIOMOIIBIO
TpyNN NpeAMETOB M Ha YHCIOBOM OTpe3ke. CBsA3b MEXAY CIOKEHUEM M BBIYUTAHHEM. 3aBU-
CUMOCTbH PE€3yJIbTATOB CJOKEHUS M BBIUYUTAHUA OT U3MEHEHUS KOMIOHEHTOB. Pa3sHocTHOE
cpaBHeHHE yucen (Oonblle Ha ..., MEHbIIE Ha ...). HaxokIeHue HEeU3BECTHOTO CJIaraemMoro,
YMEHBIIAEMOTO, BEIYMUTAEMOTO.

CocraB yucen ot 1 10 9. CnoxxeHue u BelYMTaHUE B npenenax 9. Tabmuna cinoxeHus B
npeaenax 9 («rpeyroiabHas»).

Pumckue uudpsel. AndasutHas Hymepanus. «BommeoHbie» nudpsl.

Yucno u nudpa 0. CpaBHEeHHUE, CI0KEHNE U BEIYUTAHHE C YUCIOM (.

Yucno 10, ero o603HayeHne, MECTO B YHCIIOBOM psiny, cocTaB. CIoKEHUE U BIUUTAHHE
B npenenax 10.

Mosnetn 1 k., 5k., 10k, 1 p.,2p.,5p., 10p.

VYkpynHenue enuHul cuéra u m3mepeHus. Cuér necarkamu. HarnsaHoe nzoOpaxeHue
JIECATKOB C MOMOILBIO TPEYTOJIbHUKOB. UTEeHHE, 3aluCh, CPABHEHUE, CIOXKEHUE U BBIYUTAHUE
KPYTJIBIX JECATKOB (YUCEN C HYJISIMU Ha KOHIIE, BRIPAKAIOIINX 1I€JI0€ YHUCIIO JIECATKOB).

Cuér mecarkamu U eauHUIIaMU. HarnsgHoe m3oOpaskeHHe JBY3HAYHBIX YHCEN C MOMO-
IIBI0 TPEYTOJIbHUKOB M TOYEK. 3alUCh U YTEHHE JIBY3HAYHBIX YHCEN, NMPEICTABICHUE UX B
BHUJE CYMMBI J€CIATKOB M eauHull. CpaBHEeHHE JBY3HauHbIX uyucen. ClIoXKeHHe W BbIYUTAHUE
JIBY3HAUHBIX 4ucell 6e3 mepexoa uepe3 paspsia. AHAJIOTUS MEXAY JeCATUYHOW CUCTEMOM 3a-
MACH YUCEJ U IECATUYHON CUCTEMOM Mep.

Tabnuua crnoxkeHus: OqHO3HAYHBIX yucen B npenenax 20 («kBamgpaTtHas»). CloxxeHue u
BbIYMTaHUE B Ipenenax 20 ¢ mepexoioM yepes IeCATOK.

Paborta ¢ TekcTOBBIMU 3aJa4aMHu . Y CTHOE pEIlIEHUE MTPOCTHIX 33/1a4 HA CMBICI CIIOXKe-
HUS ¥ BBIYUTAHUS TIPU U3y4eHUH yucen oT 1 10 9.

3amaua, yciaoBue W Bompoc 3amaud. [locTpoeHue HarmsiiHBIX MOjENel TEKCTOBBIX 3a/1ad
(cXeMBbI, CXeMaTUYECKUE PUCYHKH H JIp.).

[Ipoctrie (B 01HO AelCTBUE) 3a7jauyl HAa CMBICH CJIOKEHUS U BBIUMTAHUS. 3a/lauu Ha
Pa3HOCTHOE CpaBHEHHE (COAEpIKAIINE OTHOIICHUS «OobIle (MEHBINE) Ha ...»). 3aaauu, oopar-
HbIe JaHHBIM. COCTaBJICHNE BHIPAKEHHUH K TEKCTOBBIM 3a/1a9aM.

3amaun ¢ HEKOPPEKTHBIMU (HOpMYITHPOBKaMH (JIMIIIHUMH M HETOJHBIMU JTAHHBIMU, HEpe-
AJTBHBIMH YCJIOBHUSIMU).

CocraBHblE 33/layd Ha CJIOKEHUE, BBIUMTAHHE M PAa3HOCTHOE CpaBHEHUE B 2—4 nei-
CTBUS. AHaNM3 3aJjaud U IJIaHUpoBaHHe Xxoja e€ pemeHus. CooTHECEHUE MOJIYUYEHHOTO pe-
3yJnbTaTa ¢ YCIOBUEM 3aJauu, OI[EHKa ero MPpaBI0onoa00us. 3amich peIleHus U OTBETa Ha BO-
npoc 3agaun. ApudmeTuiyeckue ASHCTBUS ¢ BETUYNHAMU TIPU PEIICHUH 3a/1a4.



I'eomerpuueckue Gurypbl U BeJuduHbl. OCHOBHBIE NMPOCTPAHCTBEHHBIE OTHOIICHHUS:
BbIIlIE — HUXeE, IIUPE — YyXKe, TOJIIEe — TOHBIIIE, CIIepean — C3aH, CBEPXY — CHHU3Y, CJIeBa
— cnpaBa, Mexay u ap. CpaBHenue ¢uryp mo ¢popme u pasmepy (BU3yajabHO).

PacrioznaBanue 1 Ha3bIBaHHE T€OMETPUUYECKUX (POPM B OKPYXKAIOIIEM MHpE: KPYyT, KBaJl-
par, TPEYrOJIbHUK, MPSIMOYIOJIbHUK, KyO, 1Iap, Mapajulelenunes, NupaMuaa, LUIMHIP, KOHYC.
[IpeacraBneHus o MIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (hUTypax.

CocraBnenue ¢puryp u3 yacreit u pasouenue ¢puryp na yactu. Koncrpyuposanue puryp u3
Najgoyex.

Toukn u nuHUM (KpUBbIE, IPSAMbIC, 3AMKHYThIE M HEe3aMKHYTbhIe). OOIacTH U TPaHHUIBL.
Jlomanasi. TpeyronbHUK, YeThIPEXYTOJIbHUK, MHOTOYTOJIbHUK, €r0 BEPUIMHBI U CTOPOHBI.

Otpe3ok u ero obo3HaueHue. VismepeHue IIMHBI OTpe3Ka. ETUHUIBI JIMHBL: CAHTHUMETD,
JELIMMETP; COOTHOILIEHHE Mexay HuMH. [locTpoenue orpeska 3aJaHHOM JTUHBI C TOMOIIBIO JIU-
HEMKU.

Cocrasnenue Guryp u3 yacteil u pazoreHre Guryp Ha 4acTu.

OObeauHeHue 1 epeceueHne reOMEeTPHYECKUX (PUryp.

BesimuuHbBI ¥ 3aBHCUMOCTH Me:kay HUMH. CpaBHEHHE U yropsaodyeHue BenuuuH. O0-
N TPUHIUIT U3MEpeHus BennyuH. Eqununa nsmepenus (Mepka). 3aBUCUMOCTh pe3yJibTaTa
u3MepeHus ot Bbibopa Mepku. HeoOxoaumocTs BbIOOpa €IMHONW MEPKHU MpU CPaBHEHHH, CIIO-
JKEHUH W BBIYMTAHUU BeTMIUH. CBOWCTBA BETUUHH.

N3mepenne maccol. Enunuiia Macchl: KUIIOTPaMM.

N3mepenne BMecTuMOCTU. EquHNIIa BMECTUMOCTH: JIATP.

[Touck 3axonomepHocteil. HaGmonenrue 3aBUCUMOCTEN MEXITy KOMIOHEHTAMHU U PE3YIib-
TaraMu apu(HPMETHICCKUX JCUCTBUMN, UX (PUKCHPOBAHHUE B PEUH.

YUucnoBor OTPE30K.

Aaredpanyeckue npeacraBiieHusi. UTeHHE U 3aMTUCh YUCIIOBBIX U OYKBEHHBIX BBIPAXKE-
Hull B 1—2 neiicTBusi 6e3 ckoOok. PaBeHCTBO M HEPaBEHCTBO, UX 3aMKCh C MOMOIIbIO 3HAKOB
> < =,

VYpaBHeHust Bujaa+x=b, a—x=Db, Xx—a=b, a-x=Db, pemnraeMpic Ha OCHOBE B3aUMO-
CBSI3U MEXKTy YaCTHIO U [IEJTBIM.

3anuch MePeMEeCTUTENFHOTO CBOMCTBA CIOXKEHHSI C TTOMOIIBI0 OYKBEHHON QopMyIsl: a +
b=b+a.

3anmuch B3aMMOCBSI3M MEX/TY CIIOKEHHEM U BBIYMTAHHEM C TTOMOIIBI0 OYKBEHHBIX PaBEHCTB
Buga: a+b=c, b+ta=c, c—a=Dh.

MartemaTu4ecKuii sI3bIK M 3J1€eMEHTHI JIOTUKU. 3HAKOMCTBO C CHMBOJIAMH MaTeMaTu-
YEeCKOro s3bIka: nudpamu, OyKBaMHU, 3HAKAMH CPaBHEHUS, CIIOKCHUS W BBIYATAHUS, UX HC-
MOJIb30BaHUE IS TIOCTPOEHUS BbICKa3bIBaHUI. OnpeeneHne UCTUHHOCTH U JIOKHOCTH BBICKa-
3bIBAHHII.

[TocTpoenue Mofenel TEKCTOBBIX 3a7au.

3HAKOMCTBO C 33/1a4aMU JIOTHYECKOT0 XapaKTepa U CIoco00aMy UX pEIIeHHUS.

Pabora ¢ nnpopmanmeid U aHanu3 JaHHbIX. OCHOBHBIE CBOMICTBAa NPEAMETOB: IIBET,
dopMa, pa3zmep, MaTepuai, Ha3HaAuUECHHUE, PacHoIOKEeHNe, KonuuecTBo. CpaBHEHUE NPEIMETOB
U TPYIII IPEIMETOB 110 CBOMCTBAM.

Tabnuma, ctpoka u cronbern Tabnuiel. UteHne u 3amnonHeHue Tadauibl. [lonck 3akoHO-
MEPHOCTH pa3MeIIeH!s] 00BEKTOB (Yrcel, PUryp, CHMBOJIOB) B TaOJHIIE.

C6op u npencrapieHre HHPOPMAIMK O €TUHHULIAX U3MEPEHUS BEJIMYNH, KOTOPbIE MCIIONb-
30BaJIUCh B IPEBHOCTU Ha Pycu U B Apyrux cTpaHax.

O060011eHNE 1 CUCTeMaTH3alTis 3HAHHH, TTOJTyYeHHBIX B | Kitacce.

[Toprdomuo yuennka 1 kmacca.

2 Kkaace
Yucoaa u apupmernyeckne AecTBUA ¢ HUMH. [IpuéMbl yCTHOTO CIIOKEHHUS U BBIYUTA-
HUS JBY3HAUHBIX YMCEJ. 3allUCh CIIOKEHUS U BHIUMTAHMA JIBY3HAUHBIX 4ucel B cTonOukK. Cio-
JKEHUE W BBIYMTAHUE JIBY3HAUYHBIX YHCEII C IEPEXOJA0M Yepe3 paspsia.



Cotnsa. Cuér corHamu. HarmsgHoe m3oOpaxkeHue coteH. UTeHue, 3ammch, CpaBHEHUE,
CJIO’)KEHHME U BBIYMTAHUE KPYTJBbIX COTEH (YUCEN C HYJISIMU Ha KOHILE, BHIPAXKAIOIINX 1IEJI0€
YKCIIO COTEH).

Cuér coTHAMHM, AecAiTKaMM W eauHMIamu. HarmspHoe uzoOpakeHue TpeEX3HAUHBIX
yyucen. YTeHue, 3anuch, ynopsA0UYMBaHUE U CPAaBHEHUE TPEX3HAUHBIX YMCEN, UX IIPEICTaB-
JIEHHE B BUJI€ CyMMBbI COTEH, JI€CATKOB M €IMHUIL (JeCSITUUYHbIM cocTaB). CpaBHEHHE, CIIOKEHUE
Y BBIUWTaHUE TPEX3HAYHBIX 4YMCENl. AHAIOTUS MEXAY AECITUYHON CUCTEMOM 3alucCH TpEX-
3HAYHBIX YHUCEII U JECATUYHON CUCTEMOU Mep.

CxoOku. Tlopsimox BBIMOMHEHHS EHCTBHI B BBIPAKEHUSAX, COJIEPXKAIIUX CIOKECHHUE U
BBIYMTaHHUE (CO CKOOKaMH 1 Oe3 HUX).

CouerarenbHOE CBOMCTBO CIIOKEHUs. Bboluntanue cymmbl U3 ymcia. Beruntanue yncia
13 CyMMBI. cronp30BaHue CBOMCTB CIOKEHHS U BBIYATAHUS U1 PALIMOHAIN3ALNUN BBIYUCIIE-
HUM.

YMHOKEHHE M JCIIEHHE HATypalbHBIX 4HCeld. 3HaKd yMHOKeHus (X) u memenus (:).
Ha3Banue KOMIIOHEHTOB M pe3yJIbTaTOB YMHOXEHUs WM JeneHus. [padudeckas nHTEprnperanus
YMHOXEHUS U feneHns. CBsi3b MeX1y YMHOXKECHHEM U nesieHueM. [IpoBepka yMHOXEHUS U Ae-
nenus. HaxoxaeHne HEM3BECTHOTO MHOMKUTENS, ACIUMOro, aAenuteis. CBA3b MEXIY KOMIIO-
HEHTaMHU U Pe3yJIbTaTOM YMHOXKEHHUS U JEITICHUS.

Kpartnoe cpaBuenue yucesn (6oblie B ..., MEHbIIE B ...). JlemuTenu U KpaTHbIE.

YacTtHble ciayyan yMHOKeHUA U aeneHus ¢ O u 1.

HeBo3moxxHocTh nenenust Ha 0.

ITopsimoK BbINONHEHUS 1€HCTBUN B BBIPAXKEHUSAX, COAEPKALIUX YMHOXKEHHE U JieJIeHHE (CO
CKOOKamu 1 6€3 HHX).

IlepemecTuTENnbHOE CBOMCTBO YMHOKECHHS.

Tabnuua ymHoxxeHus. TabnuuHOe yMHOKEHUE U JIETIEHUE YUCEIL.

CoueraTennbHOE CBOMCTBO YMHOXEHHsS. YMHOkeHue u neneHue Ha 10 u nHa 100.
YMHOXEHUE U IeTeHNE KPYIJIbIX YHCET.

[lopsIoK BBINOJHEHUS NEMCTBUM B BBIPAKEHUAX, COIACPXKAIIUX CIOKEHUE, BBIYUTAHUE,
YMHOXEHHE U JieJIeHne (o CKoOKamMH U 03 HUX).

PacnipenenurensHoe cBOMCTBO yMHOeHUs. [IpaBuio neineHust cyMMbl Ha uncio. Bre-
TabJINYHOE YMHOKEHUE U JIeJICHHE. Y CTHbIE MPUEMBI BHETAOIMYHOTO YMHOKEHUS U JICTICHHUS.
Hcnonp30BaHnEe CBOMCTB YMHOXKEHUS U JI€JICHUS U1 PAllMOH aJTU3allMy BEIYMCIECHUM.

Jlenenue ¢ 0CTaTKOM C NMOMOIIBI0 Mojenel. KOMIOHEHTHI IeJIeHUsl ¢ OCTaTKOM, B3aH-
MOCBSI3b MEXAY HUMH. AJIITOPUTM JeleHus ¢ octatkoM. IIpoBepka nenenns ¢ ocTaTkoMm.

Toicsiua, e€ rpaduueckoe nzodpaxenue. Cnoxxenue u Beuutanue B npeaenax 1000. YcerHoe
CJIOKCHHE, BBIUYMTAHUE, YMHOKEHHUE U JieieHue yncen B npenenax 1000 B ciydasx, CBOOUMBIX
K nerictBusM B mipeaenax 100.

PaGoTa ¢ TekcTOBBIMM 3a1auyaMu. AHAIIN3 33]]a4H, IOCTPOEHUE rpaduyeckux Mojenei,
IUTAHUPOBAHKE U PeaTn3alus PeLICHUs.

ITpocTble 3aaun Ha CMBICI YMHOXEHMS M JeJeHHs (Ha paBHbIC YAaCTH U IO COJepKa-
HUIO), UX KpaTKas 3alKCh C MOMOIIbIO TaOJHIl. 3a7ayu HAa KpaTHOE CpaBHEHHUE (cojaepika-
e OTHOIIEHUs «O0omple (MeHbIIE) B ...»). B3auMHO oOpaTHbIe 3a7auH.

3agaun Ha HAXOXKJIEHHE 3a]lyMaHHOI'0 YHCIIa.

CocraBHble 3amaun B 2—4 JneiicTBUs Ha Bce apudMeTHUecKue JIEHCTBHS B Ipenenax
1000.

3amaun ¢ OyKBEHHBIMH JAHHBIMH. 33]a4d Ha BBIYMCIICHWE JUIMHBI JIOMAHOW; MepUMeTpa
TPEyroJbHUKA U YETIPEXYTOJIBHUKA; IJIOLIAN U IEpUMETpa MPSIMOYTOJIbHUKA U KBaJpaTa.

CrnoxeHne ¥ BBIUNTaHWE N3YUYEHHBIX BEJIMUYUH NPU PELICHUH 3a/1a4.

I'eomerpuueckue ¢purypsl u BeanunHsl. [Ipsamas, nyd, orpe3ok. [lapannensHsie u mne-
peceKaronIecs npsMele.

JlomaHas, nnuHa moMaHou. [lepuMeTp MHOTrOyroJIbHUKA.

ITnmockocts. Yrom. IIpsaMon, ocTpelil ¥ Tynou yrisl. [leprieHauKyIsipHbIe IpsIMBIE.



[Ipsimoyronsauk. KBagpaT. CBoiicTBa CTOPOH M YIJIOB IIPSIMOYToJbHHUKA U KBajpara. Ilo-
CTpPOEHHE MPSIMOYTOJbHUKA U KBajJpaTa Ha KjeTyaTod Oymare mo 3aJaHHBIM JUIMHAM HX
CTOPOH.

[IpsimoyronbHbIi napaienenunen, Kyo. Kpyr u okpyXHOCTb, UX ILIEHTp, paJuycC, 1ua-
MeTp. H{upkyinb. BeruepunBanue y30poB U3 OKPYKHOCTEH € IIOMOILBIO LUPKYJISL.

CocraBnenue guryp u3 4yacreil u pazouenue guryp Ha yactu. [lepeceyenue reomerpuye-
CKHX (uUryp.

Enuuunb! JIUMHBL: MUJUIUMETP, KUTIOMETD.

[lepumeTp npsAMOYroibHUKA U KBaJpara.

[Tnomans reomerpuueckoit purypsl. HemocpencrtBenHoe cpaBHeHHE (QUIYp IO TUIOIIA/IN.
N3mepenue mnomaayu. Enqunune! miomany (KBagpaTHbI CAaHTUMETP, KBAJApPaTHBIA IELUMETD,
KBaJIpaTHBI METP) U COOTHONICHHUS MeXAy HuMU. [lmomaas mpsimoyrosbHuka. [lmomans
kBagpata. [Inomanu puryp, cocTaBlIeHHBIX U3 MPSIMOYTOJIBHUKOB U KBAJPaTOB.

O0bEM reomerpruueckoit Gurypsl. Enuauinsl 00béma (KyOUYECKU CaHTUMETD, KyOHu-
YEeCKHUIl JeluMeTp, KyOM4eCKHii METp) U COOTHOIICHUS MeX Ay HUMHU. O0BEM MPSIMOYTroIbHO-
ro mapajsuienenumnena, o0bEM Kyoa.

[IpeoOpa3oBanue, cpaBHEHHE, CIOKECHUE W BBHIUUTAHHE OJHOPOIHBIX T'€OMETPHUYECKUX
BEJIMYHH.

BeJmuMHBI ¥ 32aBUCUMOCTH MeK1Y HUMH. 3aBUCUMOCTh Pe3yJbTaTa U3MEPEHUSI OT Bbl-
6opa mepku. CroxeHue U BbluMTaHUE BenudrH. Heo0XoquMocTh BhIOOpa €AMHON MEPKH MPHU
CPaBHEHMH, CII0KEHUH U BBIUNTAHUU BEJIIMYUH.

INouck 3akoHOMepHOCTeN. HabmroieHre 3aBUCUMOCTEN MEKy KOMIIOHEHTAMH M pe3yJbTa-
TaMU YMHOXEHUS U JICTICHUSL.

dopMyina oAU MPsIMOYToJIbHUKA S =a - b.

dopmyiia 00bEMa IPAMOYTOIBHOTO Mapanienenumneaa V = (a- b) - C.

Auaredpanyeckue npejacTraBieHusi. UTeHne 1 3aMUCh YUCIOBBIX U OYKBEHHBIX BBIpajKe-
HUH, coepXKammXx ACUCTBUS CIIOKEHHSI, BEIYUTAHUS, YMHOKCHHUS U JIEICHUS (CO CKOOKaMU |
0e3 HUX). Beruucinenue 3HaueHUN NMpocTeHNX OyKBEHHBIX BBIPAKEHUH MPH 33aJJaHHBIX 3HAYe-
HUAX OYKB.

3anuch B3aMMOCBSI3M MEX/y YMHOKEHUEM U JIJIEHHEM C IIOMOILbI0 OYKBEHHBIX PAaBEHCTB
Bugaa-b=c, b-a=c, c:a=b,c:b=a.

O0600ménHas 3anuck cBoicTB 0 1 1 ¢ moMoIIbI0 OYKBEHHBIX (hOPMYII:

a-1=1-a=a, a-0=0-a=0, a:1 =a, 0:a=0 wu ap.

OO0o0ménHass 3anKch CBOMCTB apu(METHUYECKUX IEWCTBUN C MOMOIIBI0O OYKBEHHBIX
bopmyir:

a+b=Db+a— nepemecrurenbHOE CBOWCTBO CIIOKEHUS,

(at+b)+c=a+(b+c)— coueraTeIbHOE CBOWCTBO CIOKEHUS;

a-b=Db-a— nepemecTuTenbHOE CBOWCTBO YMHOXKCHHSI;

(a-b)-c=a-(b-c)— couerarenbHOE CBONCTBO YMHOKEHHS,

(@a+b)-c=a-c+b-c— pacnpenenurensHoe CBOWCTBO yMHOKeHHS (YMHOXXEHUE
CYMMBI Ha YHUCJIO);

(atb)—c=(a—c)+b=a+ (b-c)— BelunTanue YnciIa U3 CYMMBI;

a—(b+c)==a—Db-c— BelunTaHUE CyMMBI U3 YUCIA;

(a+b):c=a:c+b:c— nenenne cymMMbl Ha YUCIIO H JIp.

VYpaBHeHus Buga a-x=>b, a:x=>b, x:a=D>b, pelmaemMble Ha OCHOBE IpapuuecKoil
MoJeNH (IPAMOYTOIbHUK). KoMMeHTHpOBaHNE pellieHNs ypaBHEHHH.

MaremaTH4eCKHUil A3bIK M 3JIEMEHThI JOTMKH. 3HAKOMCTBO CO 3HaKaMHU YMHOXEHUS U
JieNieHust, CKOOKaMH, criocobaMu n300pakeHust 1 0003HaUEHUsS MPSAMOIL, JTyda, yria, KBaapaTa,
NPsIMOYTOJIbHUKA, OKPYKHOCTHU U KpYra, X pajauyca, 1MaMeTpa, HeHTpa.

Omnpenenenrie CTUHHOCTU U JIOXKHOCTH BbICKa3bIBaHMM. [locTpoeHne mpocTelnmx BbI-
CKa3bIBaHUI BUJIa «BEPHO/HEBEPHO, UTO ...», KHE», «ECIH ..., TO ...».

ITocTpoeHue criocoOOB perIeHHs: TEKCTOBBIX 3a/1ad. 3HAKOMCTBO C 33JjauaMH JIOTHYECKOTO
XapakTepa M CrocobamMu uxX perieHusl.



PaGora ¢ unpopmanueii u anaau3 AaHHbIX. Onepauusa. OObEKT U pe3ybTaT onepa-
LUH.

Omneparu Hag npeaMeramu, ¢urypamu, uuciamu. lIpsimpie um oOpaTHBIE OIepaluu.
OTpICKaHUE HEU3BECTHBIX: OOBEKTa ONEPALUH, BBIIOJHIEMON ONlepaluy, pe3ylibTaTa onepa-
IUH.

[Iporpamma neiictBuil. Anroputm. JInHelHbIe, pa3BETBIEHHBIE U UKJIUYECKHUE ajl-
roput™Mbl. COCTaBII€HHE, 3aIIMCh U BHIMIOJHEHUE AITOPUTMOB PA3JIMYHBIX BHIOB.

YreHue U 3an0IHEHUE TaOIULIbl. AHAIN3 JaHHBIX TaOIHILIbI.

CocraBieHue 1mociae0BaTeIbHOCTH (LIEMOYKH) MPEIMETOB, YKcell, GUryp u ap. mo 3aaaH-
HOMY IIpaBUITY.

VYnopsnoueHHslil nepedop BapuantoB. Cetu uHui. [1ytn. /lepeBo Bo3MOKHOCTEM.

C6op u mpencraBieHue MHPOPMALUU B CIPABOYHMKAX, SHIMKIONEIUAX, UHTEPHET-
UCTOYHUKAX O MPOAODKUTEIBHOCTH KHU3HU PA3IMYHBIX )KUBOTHBIX U PAacTeHH, UX pa3Mmepax,
COCTaBJICHHE 110 MOJIYYEHHBIM JaHHBIM 3a7a4 Ha BCE 4YEThIpe apU(PMETUUECKHX JeicTBuS,
BBIOOp JIYUIIMX 33/1a4 U COCTaBJIEHUE «3aauHUKA KJIaccay.

OO0o011eHNe U cHCTeMATH3alMs 3HAHUH, TIOJTy4EeHHBIX BO 2 KJlacce.

[MopTdonmo yuenuka 2 kiacca.

3 kJaacce

Yucaa n apupmernyeckue aeiictBusi ¢ HUMH. CUET Thicsiyamu. Pa3psabl U Kiacchl:
KJIAaCC €JIMHUII, KJIacC ThICSY, KJIacC MWJUIMOHOB U T. 1. Hymeparusi, cpaBHEeHUe, CIIOKEHUE U
BbIUMTaHUE MHOro3HauHbiXx yucen (B mpexenax 1 000 000 000 000). IlpencraBnenue HaTy-
PaJIbHOTO YKCIIAa B BUJIE CYMMBI Pa3psIIHBIX CJIaraeMbIX.

YmHoxenue u genenue yucen Ha 10, 100, 1000 u 1. 1. [IlucbMeHHOE YMHOXEHUE U Je-
nenue (06e3 ocTaTtka) KpyIrJibIX YUCed.

YMHOKeHHE MHOTO3HAUYHOTO YKCia Ha OJIHO3HAYHOE. 3aUCh YMHOXKEHHUS B CTOJIOHK.

Jlenenrie MHOTO3HAYHOTO YKCJIa HA OJTHO3HAYHOE. 3aMKCh JICJICHUS YTIIOM.

YMHOXEHHE Ha JBY3HauHOe M TpEx3HauHoe umcio. OOumwii ciaydail yMHOXKEHUS MHOTO-
3HAYHBIX YHCETL.

[IpoBepka MpaBUIIBHOCTH BBIMIOJIHEHUSI AEHUCTBUI ¢ MHOTO3HAYHBIMU YHCIIAMU: AJITOPUTM,
o0paTHOe IeCTBUE, BRIUKUCIEHNE HA KABKYJIISATOPE.

VYcTHOE cnoXkeHue, BHIUUTaHUuEe, YMHOKEHUE U JEJICHUE MHOTO3HAYHbBIX YHCEN B CIyYasiX,
CBOJIMMBIX K AeiicTBUsAM B nipenenax 100.

YrpolieHne BEIYUCICHU ¢ MHOTO3HAYHBIMU YHCIIaMU Ha OCHOBE CBOMCTB apu(pMeTuye-
CKHUX JICHCTBHIA.

[locTpoenre 1 MCHOIB30BaHUE AITOPUTMOB M3YUYEHHBIX CIIy4aeB YCTHBIX U MHCbMEHHBIX
JIEMCTBUI C MHOTO3HAYHBIMU YU CIIAMH.

Pabora ¢ TekcTOBBIMHM 3aJa4aMu . AHANIK3 337a4H, TOCTpOeHUE TpaduIecKrX MoIeTe
Y Ta0JINII, TTITAHUPOBAHUE U peanu3aius pemeHus. [Iouck pa3HbIX cliocoO0B perieHus.

CocraBHble 3a1auu B 2—4 [eHCTBUS ¢ HaTypalbHBIMU YMCIIAMU HAa CMBICI JICHCTBUIl CllO-
JKEHHUSI, BRBIYUTAHMUS, YMHOXXEHUS U JISTICHHUS1, PA3HOCTHOE M KPAaTHOE CPAaBHEHUE YU CEI.

3amauu, coaepKane 3aBUCUMOCTh MKy BeJIMYMHAMU, Bujga a = b - ¢: myTs — cko-
pOCTh — BpeMms (33]1aui Ha JABIKEHHE), 00bEM BBITIOTHEHHON Pab0Thl — MPOU3BOJUTEIBHOCTD
Tpyna — Bpems (3aaaud Ha paboTy), CTOUMOCTh — II€HA TOBapa — KOJIMYECTBO TOBapa (3a-
Jlauu Ha CTOUMOCTb) U JIp.

Knaccudukamus mpocThIX 3a1a4 U3y4eHHBIX TUMOB. O0muil cnocod aHanu3a u pe-
IIEHHUS COCTAaBHOU 3aJauM.

3aauyn Ha ompesieNieHne Havana, KOHIA U MPOJIODKUTENBHOCTH COOBITHSI.

3aaun Ha HAXO0XKJECHUE YMCETI TI0 UX CYMME M Pa3HOCTH.

3aaun Ha BBIYHCICHUE IUIOMIAAEeH (UTYp, COCTaBICHHBIX M3 MPSMOYTOJHHUKOB H
KBaJIpaTOB.

CrnosxeHue ¥ BBIMUTAaHUE W3YYEHHBIX BEJIMUMH MPU PEILICHUH 3aa4.



I'eomerpuueckue ¢urypsl U BeauuuHbl. [IpeoOpasoBaHue ¢Guryp Ha IUIOCKOCTH.
Cummetpust GUryp OTHOCHTEIBHO TpsiMoid. DUTYpPHI, HMeroue och cumMeTpuu. [loctpoeHue
CUMMETPUYHBIX (PUTYp Ha KiIeT4aTol Oymare.

[IpsiMoyronbHbIA Mapajuienenunes, Kyo, uxX BepIiuHbl, péopa u rpanu. [locrpoenue pa3Bépt-
KU ¥ MOJIETIH Ky0a 1 PSIMOYTOJIHOTO TapajlieenuIe/ia.

EnuHunb! JIMHBL: MAJTUMETP, CAHTUMETD, ACLUMETP, METP, KWIOMETP, COOTHOLLEHUS
MEXAY HUMH.

IIpeoOpa3oBaHue reOMETPUUECKUX BEIIMYMH, CPABHEHUE UX 3HAUEHMH, CII0KEHUE, BBIUM-
TaHUE, YMHOKCHHUE U JICJICHUE HA HATYPAJIbHOE YUCIIO.

Beu4nHbI U 32aBHCMMOCTH Mexxay HUMH. HabGmroneHue 3aBucuMocTell MEXIy Belu-
YUHAMH U UX (PUKCUPOBAHHE C IIOMOIIBIO TaOIIHII.

N3mepenue BpemeHu. EQuHHLBI H3MEPEHUST BPEMEHU: IO, MECAL, HEAECNA, CYTKH, 4ac,
MUHYTa, ceKyHaa. OnpeneneHue BpeMeHu 1o yacam. Ha3Banus mecsueB u nHel Henenu. Kanen-
Japb. COOTHOLLIECHUS MEXIY €AMHULIAMU U3MEPEHUS BPEMEHU.

EnunHuibl Macehl: rpaMM, KMJIOTpaMM, LIEHTHEP, TOHHA, COOTHOLIEHUS MEX/y HUMU.

IIpeobpa3oBanue, cpaBHEHUE, CIIOKEHHE U BBIYUTAHUE OJHOPOIHBIX BEJIMYUH.

[lepemennas. Boipaxkenue ¢ nepeMeHHON. 3HaU€HUE BbIPaKEHUS C IEPEMEHHOM.

®opmyina. @opMyIIbl IIOIAIM U IEPUMETpa NPSMOYroJIbHUKA: S = a - b, P=(+bh)-
2. ®opmyIibl IJIOLIAIN U TIEpUMETpa KBajpata: S=a-a, P =4-a.

dopmyna 00bEMa IpsIMOYToNIbHOTO Mapatenenunena V =a - b - c. ®opmyna o06bpéma kyda
V=a-a-a.

®opmyna nytu (S =V -t) u eé ananoru: popmyna croumoctu (C =a - x), dopmyna pa-
601bl (A=W -t) uap., ux 0000IIEHHAS 3aMKCh C TTOMOIIBIO hopMybl @ =D - C.

HaGuronenue 3aBucumocteil Mex1y BeIMYMHAMU, X (PUKCHUPOBAHUE C MTOMOIBIO TaOIUL U
dbopmy.

IToctpoenue tabmaui no GopMynam 3aBUCUMOCTEH U (GopMyl 3aBUcUMOCTEl 1O Tabau-
LaM.

Aareépamueckue npencrasienus . Dopmyna nenenus ¢ ocratkom a=b-c+r, r<b.

VYpaBuenue. KopeHnb ypaBHeHUs1. MHOXeCTBO KOpHEW ypaBHeHUs. COCTaBHBIE ypaBHE-
HUSI, CBOJISIIMECS K LIETIOYKE MPOCThIX (BUMaa+x=b, a—x=b, x—a=b, a-x=b, a:x=b, x
: a=b). KoMMeHTHpOBaHHUE pEIlICHUS] YPABHEHUH 110 KOMIIOHEHTaM JCHCTBHUIA.

MaTtemaTu4ecKuil sI3bIK M 3J1eMEHThI JOTMKH. 3HAKOMCTBO C CUMBOJIMYECKOW 3aIlu-
ChbI0 MHOT'O3HAaYHBIX YHCEJ, 0003HAUEHHUEM MX Pa3psAIOB U KIACCOB, C SI3bIKOM YpaBHEHMIA,
MHO’KECTB, IEPEMEHHBIX U POPMYJI, H300paKEHNEM IIPOCTPAHCTBEHHBIX QUTYD.

BrickaspiBanue. BepHble u HeBepHbIE BbICKa3biBaHMsA. OlpenencHue NCTHHHOCTH U
JIO’KHOCTHU BBbICKa3bIBaHUM. IlocTpoeHne mpoCcTeNnX BBICKA3bIBAHUN C IIOMOIIBIO JIOTHYECKUX
CBSI30K M CJIOB «BEPHO/HEBEPHO, UTO ...», KHEM, «ECIH ..., TO ...», «KAXKIBII», «BCE», «HAUIET-
CsD», «BCETHA», KMHOTIA».

MHOXecTBO. DJIEMEHT MHOKECTBA. 3HAKH € U €. 3aJaHNE MHOYKECTBA IE€PEUNCIICHHU-
€M €r0 2JIEMEHTOB U CBOMCTBOM.

[TycToe MHOXeECTBO U ero o0o3HaueHue: . PaBHble MHOXKecTBa. J[narpamma Ditepa —
Benna.

[MoxmuOXkecTBO. 3Haku C U & . Ilepeceuenne MHOKecTB. 3Hak (). CBoiicTBa mepeceye-
Hust MHOXKeCTB. OObennHenre MHOKeCTB. 3Hak |J . CBolcTBa 00beIMHEHNS MHOXKECTB.

[Tepemennas. ®opmyna.

PaGora ¢ nndopmanmeii 1 ananau3 JaHHbIX . Vcnonb3oBanue TabnuIl U1 IpeCcTaBie-
HUS ¥ CUCTeMaTH3alluu JaHHbIX. IHTepnpeTanys JaHHBIX TaOIHIIbI.

Knaccudukanus 31eMeHTOB MHOKECTBA TI0 CBOMCTBY. YTIOPSI0UEHUE U CUCTEMAaTU3aIUs
uH(pOpMalliU B CIPABOYHOM JIUTEpaTypeE.

Pemienue 3a1a4y Ha ynopsiioueHHBIN nepedop BapHaHTOB C MOMOILIbIO TaOIUIl U JepeBa
BO3MOKHOCTEH.



BrinmonHeHne mpoekTHBIX paboT mo temam: «M3 MCTOpUM HATypaJbHBIX YHUCEN»,
«3 ucropum kamengaps». [InanupoBanue moucka u opranuszanuud uHGopmaruu. [louck
uHpopMaIluu B CIIPAaBOYHUKAX, JSHIUKIONEAMWAX, UHTepHET-pecypcax. Odopmuenne u
Mpe/ICTAaBICHUE PE3YIbTATOB BHIMOJHEHUSI MPOCKTHHIX PadoT.

TBopueckue paboTel yyamuxcs 1o Teme «Kpacora U CHUMMETPHSI B )KUZHUY.

O0o01IeHre 1 cucTeMaTu3alys 3HaHHUM, IOTy4eHHBIX B 3 Kiacce.

[Toptdonno yuenuka 3 kiacca.

4 knacc (4 u 6 neoenro, 6cezo 136 u)

Yucna u apupmernveckue aeiicrBuss ¢ HUMH (35 4). OnieHKa U TPUKHUAKA CYMMBbI,
Pa3sHOCTH, TPOU3BEACHUS, YACTHOTO.

Jlenenue Ha ABY3HAUYHOE U TPEX3HAYHOE YUCIO. /lefieHue Kpyaavlx ducen (¢ 0CmamKom).
Obwutl ciyuaii OefleHusi MHO203HAYHBIX YUCEeIL.

[IpoBepka MpaBHIILHOCTH BBIYUCICHUH (aIrOpUTM, 0OpaTHOE JeHCTBHE, MPUKUIKA PE3YIib-
TaTa, OLIEHKA JIOCTOBEPHOCTH, BHIYHUCIICHUE HA KAJIbKYIATOPE).

Hsmepenus u opoou. Heoocmamournocmes HamypanvHulx yucen 01 NpaAKmudeckKux u3-
mepenuti. I[lompedHocmu npakmuyeckux usmepeHuti KaKk UCmoYHUK pacuupenus noHamusl
yucia.

Homu. CpaBuenue nonei. HaxoxxaeHnue 1oy yucia ¥ 4ucia mno nonue. [Ipoyeum.

Jlpobu. Haznsonoe uzobpasicenue opoobeti ¢ NOMOwblo 2eomempudeckux pueyp u Ha duc-
no6om ayye. CpasHerue opobeti ¢ 00UHAKOBLIMU ZHAMEHAMeNAMU U Opodeli ¢ 0OUHAKOBLIMU YUC-
aumensmu. [lenenue u opoou.

Haxootcoenue yacmu wucna, wucia no e2o yacmu u 4acmu, KOMopyo 0OHO YUCIO COCMAG-
asiem om Opyzo02o0. Haxooicoenue npoyenma om yucia u yucia no e2o npoyeHmy.

Cnoorcenue u gvruumanue opooetl ¢ 0OOUHAKOBLIMU 3HAMEHAMESMU.

IIpasunvuvie u Henpasuivhbvie Opoou. CmewianHvle yucia. Bvloenenue yenoii vacmu u3 He-
npasuivbHol Opoou. Ilpeocmasnenue cmeuanio2o yucia 6 sude HenpasuibHou opoou. Cuocenue
U BbIYUMAHUE CMEUAHHBIX YUcell (C 0OUHAKOBLIMU 3HAMEHAM eNAMU OPOOHOU Yacmu).

[locTpoenue M UCIONB30BAHUE AITOPUTMOB M3YUYEHHBIX CIy4aeB JACHCTBUN C JpoOsSMH U
CMEIIaHHBIMU YHCIaMH.

Padora ¢ TekcroBbiMu 3a1auaMu (42 4). CaMOCTOSITENIbHBINA aHAIU3 33]1a4H, TOCTPOE-
HUE MOJIeNe, MIIaHpOBaHKe U peanu3aius pemeHus. [louck pazHeix cnoco6os pemenus. Co-
OTHECEHHE TOJyYEHHOTO pe3ysibTaTa C YCIOBHEM 3aJadu, OlleHKa ero mpaBaononodus. IIpo-
BEpKa 3aJ1auu.

CocraBHble 3a/1auu B 2—5 NEWCTBUN ¢ HaTypalbHBIMU YHCIaMHU Ha Bce apudMeTnyeckue
JEWCTBHS, PA3HOCTHOE M KpaTHOE CpaBHEHHUE. 3aJayu Ha CIOXKEHHE, BEBIUUTAHUE U PAa3HOCTHOE
CpaBHEHHE JpoOel 1 CMEIIaHHBIX YHCEL.

3agauyn Ha IPUBEJICHHUE K €IUHHUIIEC (UeTBEPTOE MPOMOPIIMOHATIEHOE).

3amaun Ha HAXOXKACHHE JIOJIH LIEIIOTO U IIEJIOTO IO €T0 J0JE.

Tpu muna 3a0au Ha OpodU: HAXOIHCOEHUe YACU OM YUCIA, YUCIA NO €20 YACmU U Opodu,
KOMOPYI0 0OHO YUCIIO COCMA8Isiem Om 0py2020. 3a0auu Ha HAX0HCOeHUe NPOYeHma Om Yuc-
J14 U YUCAA NO €20 NPOYeHmy.

3aoauu Ha 00HOBPEeMEHHOE PABHOMEPHOE DBUNCEHUE 08YX 00BEKMO8 (Hagcmpeyy opye Opy-
2y, 8 NPOMUBONONIONHCHBIX HANPAGLEHUAX, BO02OHKY, C OMCMABAHUEM). OnpedeneHUe PacCmosHUs
MedHCOY HUMU 8 3A0AHHBILL MOMEHM 8PEMEHU, 8PeMeHU 00 6CMpedU, CKOPOCmuU coOauxcenus (yoa-
JIeHUs).

3aoauu na sviuucienue n1owadu NPAMOY2016HO20 MPeEY2oabHUKA U naowaoel ueyp.

I'eomerpnueckne ¢purypsl u BeanuuHbl (15 4). [IpAMOyronapHeli TPEyroiabHHUK, €r0
YTJIBI, CTOPOHBI (KAaTETHI M THIIOTEHY34), IUIOMIA b, CBSI3b C MPSIMOYTOJIBHIKOM.

Paszeépnymeuiii yeon. Cmedcnvie u 6epmuranvhvle yenvl. Llenmpanvuwiii yeon u yeon, 6nu-
CAHHBILL 8 OKPYHCHOCHD.

Hzmepenue yenos. Tpancnopmup. Ilocmpoenue yenos ¢ noMowbio mpaHcnopmupa.



EnvHunel nomanu: KBaapaTHbIA MHJUIMMETDP, KBaJApaTHBIA CAaHTUMETP, KBaJApaTHBIN
JIEUHUMETp, KBaJIpaTHBIA METp, ap, FeKTap, COOTHOLIECHUS MEXIy HUMH.

Onenka miommaay. [IpubmmkEHHOE BRIYHCIICHHE TUIOMIA/ICH C TOMOIIBIO MATETKH.

HccnenoBanue cBONCTB T€OMETPUUYECKUX (PUTYP C ITOMOIIBIO H3MEPEHU.

[IpeoOpa3zoBanue, cpaBHEHUE, CIOXKEHUE M BBIYUTAHUE OJHOPOIHBIX T'€OMETPUICCKUX
BEJIMYMH. Y MHOKEHHE U JIeTICHHE FeOMETPUYECKUX BEJIMUMH Ha HATYypajIbHOE YHCIIO.

BesiuuuHbl M 3aBUCHUMOCTH MexaAy HUMH (20 4). 3aBUCUMOCTH MEXAY KOMIIOHEHTaMU
U pe3yibTaTaMu apu(PMETHUECKUX JCUCTBUM.

Dopmyna niowaou npsamoy2oivpioco mpeyeoivhuka S = (a - b) : 2.

Hlkanvi. Yucnosoii nyu. Koopounammusiii 1yy. Paccmosinue mexncoy mouxamu KOopouHam-
Ho20 nyya. PasHomeproe Osudicenue mouexk no KOOPOUHAMHOMY Jy4y KAK MoOelb pagHomep-
HO20 08UNCEHUSL PeanlbHbLX 00bEKMO8.

Ckopocmb conudicenus u CKOpocms yOaieHus 08yX 006beKmo8 npu pasHOMepHOM 0OHOBpe-
MeHHOM Osudiceruu. Popmybl ckopocmu coOnudICeHUs u ckopocmu yoaneHus: Vesy, = V1 + Vo U Vyy
= V1 — Vo, @opmynvl paccmosinus d mexcoy 08yms pasHOMEPHO OBUNCYUWUMUCS 0ObEKMaMU 8
momenm epemenu t ons 0sudicenusi nascmpeuy opye opyey (d = so — (V1 + V) - t), 6 npomu-
sononodcnvlx Hanpasienusx (d = So + (V1 +Vy) - t), 60oeconky (d = sg — (V1 —V2) - t), c om-
cmasanuem (d = S — (V1 —V2) - t). @opmyna oonospementozo 0sudicenus S =\Vegy, * tocerp,

Koopounammnwuii yeon. I pagpux deudicenust.

Habnwoenue 3asucumocmeii mexcoy GeiuduHamu u ux Qukcuposamue ¢ NOMOUBIO
Gopmyn, mabnuy, epaguros (0sudicenus). Ilocmpoenue epaguros Osudxicenus no gopmyram u
maonuyam.

[IpeoOGpa3oBanue, cpaBHEHHE, CI0KEHHE U BBHIYUTAHHUE OJHOPOIHBIX BEIHUYMH, HX
YMHOXEHHE U JICJICHUE Ha HATYpaJbHOE YUCIIO.

Anredopanyeckue mnpexacrabienusi (6 4). HepaBeHcTBO. MHOXXECTBO pellIeHUN Hepa-
BeHcTBa. CTporoe 1 HECTPOroe HEPABEHCTBO. 3HAKU >, <. J[BoilHOE HEpaBEHCTBO.

Pewenue npocmetiwiux Hepasencme Ha MHOCECBE YETbIX HEOMPUUAMETLHBIX YUCE]L C
NOMOWbIO YUCTI08020 TIYUA.

Hcnonvzosanue 6ykeenHot cumMgonuku 0Jis 0000ueHUs U CUCIEMAMU3AYUU 3HAHULL.

MareMaTudeckuii SI3bIK M 3JIEMEHTHI JIOTHKHU (2 4). 3HAKOMCTBO C CUMBOJIMYECKUM
o0o3HaYeHHEeM J10JIeH, ApoOeii, MPOLIEHTOB, 3aMUChI0 HEPABEHCTB, C 0003HAYEHHEM KOOPIUHAT
Ha TIPSMOI M Ha TTIOCKOCTH, C SI3bIKOM JHarpaMM U rpauKoB.

OnpeneneHrie ICTUHHOCTH BbICKa3biBaHMU. [locTpoeHMe BbICKAa3bIBaHUI C MOMOIIBIO JIO-
THYECKUX CBSI30K U CJIOB «BEPHO/HEBEPHO, UTO ...», KHE», KECIH ..., TO ...», «KaXKIbII», «BCEM,
«HAUTETCSY, «BCETIA», «MHOTIa, «H/HIIN».

Padora ¢ undopmanueii u anaau3 ganubix (16 4). Kpyrossie, cronduaTeie u JUHEH-
HBIE JMarpamMmbl, TpadUKy JBUKECHUS: YTEHHE, HHTEPIIPETALUS JAHHBIX, IOCTPOCHHE.

Paboma ¢ mexcmom: nposeepxa nonHumanus,; evioeneHue 21A8HOU MbICIU, CYuje-
CMBEHHBIX 3aMeUaHUll U WITIOCMPUPYIOWUX UX NPUMEPO8; KOHCNEKMUPOBAHUe.

BrinonHenune npoekTHbIX padot no temam: «U3 ucropuu apodeit», «Conuonaornye-
ckuit ompoc (Mo 3aJlaHHOM UK CaMOCTOSATENbHO BhIOpaHHOU Teme)». CocTaBlneHue TIaHa
novicka MHQOpMaIK; 0TOOpP UCTOYHUKOB MH(popManuu. Beibop cnocoba mpencTaBieHus UH-
dbopmanuu.

O06001IeHNE 1 CUCTeMaTH3alis 3HAHHH, TTOJTyYeHHBIX B 4 Kitacce.

TIopmeonuo yuenuka 4 kracca.
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