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IlosicHHTeIbHAS 3RMTHCKA,
[Tporpamma 110 MaTeMaTHKe T 5-6 Kiacca COCTaBIeHa Ha OCHORBE!
- TpeGoBaHMit K pe3ynbTaTaM OCHOBHOro oOuero ofpasoBaHMs, NPEACTaBICHHBIX B Qenepais-

HOM TOCYAapCTBEHHOM CTRHJIApTe OCHOBHOTO obmero ofpa3oBaHus, YTBEPKICHHOM IPHKA30M
MunncrepcTra obpazosanns u Hayku Poccutickoit Penepannu 17 nexabps 2010 r. Ne 1897,

- «[IpHMepHOH mporpaMMHB OCHOBHOFO obmero ofpasoeanus. Maremarukay, - (CTaHAapThl
BTOPOrO MOKOJIEHHS), - 3-¢ H3., nepepaboranHoe - M.: [Ipocsemenne, 2011;

- KoHuenmum pa3BHTHR MaTeMaTHueckoro ofpasopanus B Poccuiickol degepauuu
(yTBEpxKAeHHO# pacrnopsxeruemM [IpaButensctBa PO o1 24 nexabpa 2013 r. Ne 2506-p);

- YMK no matematuke s 5-6 xnacca [.B.Jlopodeesa, U.D. lllapriruaa g ap., BEITYCKAEMBIM
u3nareascTBoM «[IpocBemenune» ¢ 2018 r.

O06y4yeHHe MaTeMaTHKE B OCHOBHOH LIKOJIE HANPABICHO Ha JOCTHXKEHHE CIIEHY-
IOIIKX Leei:
8 HaNPasAeHuU TUYHOCMHOZ0 DAIGUMUA.
- GopMHpOBaHKE NPEJCTARICHHH O MareMaTHKe Kak 4acTH OOILEUeSIOBEYECKOH KYIBTYPEL, O
3HAYMMOCTH MATEMATHKK B PA3RHTHH LHBHIN3AINH H COBPEMEHHOT0 06UIeCTBa;
- pasBHTHE JIOTHYECKOTO M KPHTHUECKOTO MEINUICHHS, KYJIBTYDEI DEYH, CIOCOOHOCTH K yM-
CTBEHHOMY DKCIICpHMEHTY;
- ¢popMHpPOBAHKE HHTEIUICKTYAIBHON YECTHOCTH M 0OBLEKTHBHOCTH, CIIOCOOHOCTH K Ipeojoie-
HHIO MBICITHTENBHEIX CTEPEOTHIIOB, BHITEKAIOIMX M3 OOBIIEHHOIO OIILITA;
- BOCIIMTAHHE KAYECTB IMUYHOCTH, 00ECIIEUHRAIONTHX COLMMATHEHYI0 MOOHIIBHOCTE, CIOCOOHOCTE
TIPHHAMATE CEMOCTOSTENIBHEIE PELICHNS,
- pOpMHPOBAHHE KAYECTB MBILUICHHS, HEOOXOIMMBIX IJId afAlTAlHHA B COBPEMEHHOM HHpop-
MalMoOBHOM 06IICCTBE;
- Pa3sBUTHE HHTEpEca K MAaTEeMaTHIeCKOMY TBOPYECTBY H MAaTEMaTHUYECKHX CIIOCo0-
HOCTCH;
8 MemanpeoOMemnoM HaANpaeeHun:
- pasBHTHE IPEACTABIIEHUH 0 MaTeMaTHKe KaK (HOpMe OIHCAHHS H METOAS NO3HAHHSA JeHCTBH-
TENLHOCTH, CO3JaHHE YCIIOBHMH Ui nmpHoOpeTeHns NepBOHAYaIBHOTO OILITA MATEMATHYECKOTO
MOJICITMPORAHUS;
- ¢opMupoBanue o6MAX cHOCOGOR MHTEINIEKTYaTbHON NEATETbHOCTH, XapakTEPHEIX s MaTe-
MATHK{ H SABJIIONIMXCA OCHOBOM IO3HABATENBHOM KYIBTYphI, 3HAYMMOl [Tl pa3jlM4yHBIX cdep
YeNlOBEUECKOH NeATeILHOCTH,
8 NPeOMeMHOM HaNPAGREHUU.
- OBNAJECHHE MATEMATHYECKMMH 3HAHMAMM H YMCHHAMHM, HEOOXOMMMBIMHM IJIS IPOHODKCHHA
o0pa3oBaHUs, H3YYEHHS CMEXHBIX JUCIMILUIEH, IPUMEHECHHY B [IORCEIHEBHOM XKU3HHU;
- co3nanue QyHIAMCHTA IJIsi MATEMATHYECKOTO Pa3BRHTHA, GOPMHPOBAHKUA MEXAHU3MOB MBIII-
JIEHK#, XapaKTEPHHIX Ul MaTeMaTHUYeCKo# NesaTebHOCTH.
Jamaan:
- ¢opMHUpOBATH JNEMEHTHl CAMOCTOATCIBHOH HHTEIUIEKTYANBHOH AEATEILHOCTH Ha OCHOBE
OBJNaJCHHS MAaTEMAaTHUECCKHMH METOJAaMH II03HAHHS OKpPY:Kalomero Mupa (YMEHHUS yCTaHaBIIM-
BaTh, OIIACELIBATE, MOIE/IHPOBATE H OOBIACHATE KOMTUYECTBEHHBIE H IIPOCTPAHCTBEHHBIE OTHOMLIE-
HUA);
- Pa3BUBATH OCHORBBI JIOTHUECKOIO, 3HAKOBO-CAMBOIMYCCKOrO U AITOPHTMHYECKOTO MEIIIICHHA,
NPOCTPAHCTBEHHOTO BOOOPAKEHHS; MATEMaTHYECKOH pedH; YMEHHS BECTH MOHCK HHQOpMAallHH
" paboTaTk ¢ HEH;
- pa3BHBAaTh 103HABATENFHEIE CLIOCOOHOCTH;
- BOCIIHTRIBATE CTPEMJICHHE K PACIIHPEHHIO MATEMATHIECCKAX 3HAHHH,
- cMocOOCTBOBATh HHTEIUIEKTYATLHOMY Pa3BHTHIO, GOPMHPOBATH KayecTBa JIMYHOCTH, HEOOXO0~
JMMBIE UEIOBEKY /IS [IOJHOLIEHHOM) )XKH3HH B COBPEMEHHOM OOIIECTRE, CBOHCTBEHHEIE MaTeMa-
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THYCCKOH JACATENBHOCTH:  SCHOCTH M TOYHOCTH MBIC/IH, HHTYHIIHH, JOTHYECKOIO MBIIUJICHHA,
TIPOCTPaHCTBEHHBIX IIPEICTaBJICHHH, CIIOCOOHOCTH K IIPEOAOICHHIO TPYHOCTEH;

- BOCIIMTBIBATH KYJIBTYPY JIHYHOCTH, OTHOIIEKHE K MATEMATHKE Kak K 9acT# obleyenoBedeckoi
KyJIBTYPEIL, Hrpaoulei ocobyio pons B 001IeCTREHHOM Pa3BUTHH.

HUcxona vz oOMMX TONOKEeHHE KOHLEIIHA MaTeMaTHYeCKOro oOpa3zoBaHHs, pPeasin3anHsa
NPOrpaMMBI 10 MATEMaTHKe 5-6 KaccoB IPH3BAHA PElIATL CJAETYIONHE 3a/1a4H;

s 00eCneudTh NPOYHOE U CO3HATENLHOE OBJAJCHHE CHCTEMOM MaTeMaTHYCCKUX 3HaHHH |
yMeHHi, HeoOXOAUMBIX IS IIPUMEHEHNS B NPAaKTHYECKOH AEATENBEHOCTH, IS H3YYEHHS CMEK-
HEIX OUCHUILUIHH, IJIs NPOJOTkeHHs o0pa3soBaHus;

¢ 0fecneyuTE HETEIEKTYAIBHOE Pa3sBHTHE, CHOPMHPORATE KAYECTBA MEILIICHH,

e XapakTepHBIE JUI MaTeMaTH4IeCKOH AeSTeNbHOCTH H HEOOXOMHMMEIE JJI OJIHOLICHHOH
KH3HH B 00IECTEE;

¢ CcHOPMHPOBATH YMEHHE YIHTRCH,

e chopMHPOBATE NMpeAcTaBlicHHe 00 HIASIX H MeToJax MATEMAaTHKH, O MaTeMaTHKE Kak
¢dopMe OIIMCaHUS H METO/IE MOZHAHHA OKPYXKAIOWIEr0 MHPA;

o chopMUpOBATH NPEACTARNCHHE 0 MaTeMaTHKE KaK 49acTH 00IIedenoBeUeCKOd KyIbTypEI,
IOHHMaHKe 3HAYUMOCTH MaTeMaTHKH 1151 O0IIeCTBEHHOTO Nporpecca;

¢ coOpMHPORATH YCTONYMBEIH HHTEpPEC K MATEMATHKE;

¢ BLIABUTEL U PA3BUTh MATEMATHUYECKHE H TBOPHECKHE CIIOCOOHOCTH

O0masn xapakTepUcTHKA y4eOHOro npeaMera
B kypce MaTeMaTHKH 5-6 KJIaCCOB MOXKHO BELAEJNHTE CIECAYIONIHE OCHOBHBIE COIEDIKATENbHBIE
JIHHHH:

v apudmernka;

v' 3neMenTEl anreGper;

v'  BEpOATHOCTH U CTATHCTHKE;

v’ HarjsjHas reOMeTpPHS.

Hapsy ¢ 3THM B coiepKaHue BKIIOYCHEI IBE JOMOHUTENbHEIE METOAOIOTHYECKHE TEMBI:
¥' MAaTeMATHK4 B HCTOPHYECKOM Pa3BHTHH,

v" MHOXECTRa,

4TG CBA3AHO C peanu3anuei uenell OOIEHHTEILICKTYanbHOTO M OGIIEKYJIBTYPHOTO Pa3sBHTHA
yyamxcs. Cozepxanmue KakJoH M3 3THX TeM Pa3BOPaAvYUBACTCs B COAECPIKATCILHO-MECTOMH-
YeCKyIO JIMHHIO, IPOHHU3LIBAIOLIYIO BCE OCHOBHEIE COAEpXKATeNbHBIC JHHKH. IIpH aToM nepsas
THHHA - «MHOMKeCTBAY - CITY)KHUT LIENIH OBIAJCHUS YYAlIUMHCA HEKOTOPEIMH JJIEMEHTaMH YHH-
BEpCAJILHOTO MAaTEMaTHIECKOTO A3bIKa, BTopas - «MaTreMaTHKa B HCTOPHIECKOM Pa3BHTHHY -
crocoBCTBYET CO3MaHAI0 0OLIEKYIBTYpHOTO, F'yMaHHTapHOro (hoHa H3YUEHHA KypCa.

Coaep:xanue JHHHHE «ApHOMeTHKA» CIYXAT QYHIAMEHTOM A1 JATBHEHINErO H3y9eHH ]
_ y4allHMHCA MaTEMATHKH H CMEXHEIX JAHUCIMIIIHH, cmocoOCTBYET pasBUTHIO HE TONBKO BEMUHC-
JHTEBHBIX HABBIKOB, HO H JIOTHYECKOTO MEIIUICHHS, (OPMAPOBaHHIO YMEHHs II0JIB30BaThCH
aNrOpHTMaMH, criocobCTBYET pa3sBHTHIO YMEHHH HIIAHMPOBATH U OCYIIECTBAATE ACATCIBHOCTS,
HAMpaBIEHHYIO Ha pelIeHHe 3a1a4, a TakXke NPHOOPETEHMIO PAKTHIECKHX HAaBBIKOB, HEOOXO-
JHEMBIX B IOBCEIHEeBHOH JKHU3HH.

Conepxanne JIMHHH «JIEMEHTB! a1redph» CHCTEMATH3HPYET 3HAHHS 0 MATEMATHIECKOM
A3BIKE, IIOKA3EIBAs TIpUMeHeHHe OYKB A 0003HA4EHUS YHCEN H 3aIMCH CBOHCTB apH(MeTHye-
CKAX JNCHCTBHI, a TaxxXe M HAXOXIEeHHS HCH3BCCTHBIX KOMIOHEHTOB apUMETHYECKUX NEH-
CTBHH.

Coaepxanue aunnn «HarnagHas reoMerpus» cnocodCTRyeT QOPMHPORAHMIO Y YYaIIMX-
C MCPBHYHBIX IPEACTABIECHUH O reOMETPHYECKHX a0CTPaKIHAX pealbHOTO MHpA, 3aKIafALBaeT
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OCHOBEI (JOPMHPOBAHHS NPaBUILHON F€OMETPHICCKOH PEUH, pasBuBacT 00pasHoe MBIILICHHE H
[IPOCTPaHCTBEHHBIE NIPEACTABICHHA.

JIinuna «BepoATHOCTEL H CTATHCTHKAY - 00S3aTeNIbHEIN KOMIIOHENT NIKOMBHOTO 00pasoBa-

HMS, YCHIMBAIOIINH €ro MpHKI4IHOS M NPAKTHYECKOE 3HaYeHHE. JTOT MaTepHan HeoOXomuM,
npexe Beero Ang GOpMEPOBAHHS ¥ yYaluXcsl QYHKUHOHAIBHOH MPaMOTHOCTH - YMEHHS BOC-
NPUHNMATE 1 KPHTH4ECKM AHATH3UPOBATh HHQOPMAIIMIO, PEJICTABICHHYIO B PAsIHUHBIX (op-
Max, IIOHHMATh BEPOATHOCTHEIA XapakTep MHOTHX PEAJIBHEIX 3aBHCHMOCTEH, IPOU3BOIUTE ITPO-
cTeflIHE BEpOATHOCTHBIC pacyéThl. M3yueHMe OCHOB KOMOMHATOPHKH IO3BOJMT YdammeMycs
OCYILECTRISTE PACCMOTPEHHE CIy4aeB, nepebop M moAcy€T YHCla BapHAHTOB, B TOM WHCIE B
MPOCTEHINHX MPHKIAIHEBIX 3a/1a9ax.
[IpH H3y4eHHM BEPOSTHOCTH ¥ CTRTHCTHKH 00OramaroTcs NpeACTABICHHS O COBPEMEHHOH Kap-
THHE MHPa ¥ METOJAX €ro HCCHeHoBaHHA, (POPMHPYETCS IMOHMMAHNE POJIH CTATHCTHKH Kak HC-
TOYHHKA COLHATBHO 3HAUNMOi HHQOPMALIHH, U 3aKIa/(bIBAIOTCA OCHOBEI BEPOATHOCTHOTO MBIIII-
JIEHHS.

MecTo Y4eOHBIX IPEAMETOB MATEMATHYECKOT0 LIHKJIA
B yuyeOHOM ILIaHE
Cornacrno yueGHOMY many B 5—6 Kiaccax H3ydaercs npeaMeT «Maremarukay (MHTe-
rpPUPOBAHHBIA IpeAMET) — N0 5 Hacos B Hexenmo (175/175 wacos B rom), Beero -350 yacos.
IMpenmer «Martemaruka» B 5—6 KiiaccaX BKIIOYAcT B ¢€0s apH(pMETHUECKHH MaTepHal,
3IEMEHTHI aNreGphl H TEOMETPHH, & TAIOKE JIEMEHTEI BEPOATHOCTHO-CTATHCTHICCKON JIMHHA,

IleHHOCTHBIE OPHEHTHPLI COREP:KAHHs YaedHoro npeamera

MaremaTryeckoe 00pa3oORaHHE HIPacT BaXHYIO POJIb KaK B [IPaKTHYCCKOH, TaK M B Iy-
XOBHOH *u3HH 00mecTBa. [IpaKTHUecKkas CTOpOHA MaTeMaTH4YecKoro obpa3oBaHMs CBA3aHa ¢
(bOpMHpOBaHWEM CITOCO00B ACATEILHOCTH, TYXOBHAS — ¢ MHTEMIEKTyAIBHBIM PasBUTUEM HETIO-
Beka, hopMupoBaHHeM xapakTepa H o0meil kyasTypel. IIpakTryecKas MONE3HOCTh MaTEMaTHKH
oByCIOBAGHA TEM, YTO €€ MPeIMETOM ABIAIOTCH byH{aMeHTalbHbIE CTPYKTYPHl peanbHOro MH-
pa: IpoCTpaHCTBeHHEIS (HOPMBI B KOIHMYECTBEHHBIE OTHONICHMS — OT IIPOCTEHINHKX, YCBaHBae-
MBIX B HENOCPEICTBEHHOM OIBITE, A0 AOCTATOYHO CIOXKHBIX, HEOOXOINMMBIX UL Da3sBHTHA
HAYYHEIX H TEXHOJIOTHYECKUX HjeH. bes KoHKpeTHRIX MaTeMaTHYeCKHX 3HaHUH 3aTpyAHEHO IO-
HHMaHHEe MPHHIHIOR YCTPOHCTBA H HCIIONB30BAHHS COBPEMEHHON TEXHHKH, BOCIPAATHE H HH-
TEpPIpPeTALHMs pasHooOpasHOil COLMANBHOM, S3KOHOMHYeCKoH, MONMUTHYUECKOH HE(OopMaky, Ma-
103 EKTHEHA TOBCEAHEBEAA IPAKTHHECKAs NEATEIBHOCTR. Kaxk oMy YENOBEKY B CBOSH XH3HH
IPUXOMUTCS BBIIOJIHATH AOCTATOMHO CJIOXKHDIE PACYETHI, HAXOAWTL B CNPaBOTHHKAX HYKHBIC
(hOPMYIIBL M IIPUMEHSATh UX, BAANETh NIPAaKTHIECKHMH NPHEMAMU I'€OMETPHYECKAX U3MEPEHHH H
MOCTPOEHHH, YHTaTh MRQOPMALHIO, NPEACTABICHHYIO B BHXY TabNHIl, JHarpamM, rpagukos,
MOHHMATH BEPOATHOCTHEIX XapaKTep CIy4aHHBIX COOBITHH, COCTABILATE HECJIOKHBIE AJITOPHTMEI
u 1p. Bes 6a30B0ii MaTeMaTHYeCKOM NOATOTOBKH HEBO3MOXHO CTaTh 0Opa3soBaHHEIM COBPEMEH-
HEIM 4EJIOBEKOM. B IIKoie MAaTeMaTHKa CIYKHT ONOPHBIM IIPEAMETOM A H3YYCHHS CMEXKHBIX
OHCLMIUIHH. B NOCICIIKONBHON KU3HE pealbHOH HeoGXOMMMOCTRIO B HAlUM JHU ABJIACTCA HE-
npepbiBHOE 06paszoBaHue, wT0 TpeGyeT HmonHONeHHOH 6a30B0i 001Ie06pa30OBATENBHON NOATO-
TORKH, B TOM HHCIIE ¥ MaTeMaTudeckoil. ¥ HakoHell, Bce GOMbIIe cHenHaNIbHOCTEH, Tie HeofXo-
JIMM BBICOKHI ypoBeHb 00pa30BaHus, CBI3aHO C HEMOCPEACTBERHEIM IPHMEHEHHEM MAaTCMaTHKH
(sxoHOMHMKa, GM3Hec, PUHAHCH, PH3MKA, XHMUS, TeXHHKa, HHPOpMaTHKa, GHONOTH, ICHXOJI0-
rusg ¥ ap.). Taxum oBpazom, paciiupsaeTcs KpyT IIKONBHUKOB, Ul KOTOPEIX MaTeMaTHKa CTaHO-
BUTCA 3HAYMMBIM TpeaMeToM. g JKH3HH B COBPEMEHHOM OOIICCTBE BAKHBIM SBIAETCS (QOp-
MMPOBAHHE MATEMATHYECKOrO CTHIIS MBIIUIEHHS, NPOSBIAIOIIETOCH B ONPEASTeHHBIX YMCTBCH-
HBIX HaBBIKax. B npolecce MaTeMaTHYeCKOH NEATENLHOCTH B apCeHal IIPHEMOB M MCTOJIOB Y-
JIOBEYECKOr0 MBINICHHS €CTECCTBEHHAIM 00pazoM BKJIIOYAIOTCA HHAYKIHS ¥ IeAyKUHsA, 0000-
LeHHE U KOHKPETH3ALMs, aHalu3 W CHHTe3, KilaccH(UKallMd H CHCTEeMAaTH3ANHKA, abCcTparnposa-
Eue B aganorus. OOnexThl MATEMATHYECKHX YMO3AKIIOUEHHH H IpaBUia UX KOHCTPYHPOBAHHSA
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BCKPBIBAIOT MEXAaHH3M JIOTHYECKHX IIOCTpOEHMH, BHIpabaTBIBAIOT YMCEHHA (OPMYTHpOBAaTh,
0B0CHOBBIBATE M JOKA3LIBATH CYXKIEHHS, TEM CaMBIM Pa3BHBAIOT JIOTHYECKOe MBIIUIeHHE. Be-
AyWas poNb NPHHALJIeNKUT MareMaruke B (QOPMHPOBaHHH &ITOPHTMHYECKOIO MBIIUICHHS H
BOCTIHTAHHH YMEHHH NeHCTBOBATE 110 33/[aHHOMY aJlTOPHTMY H KOHCTPYHpOBAaTh HOBHIE. B xone
pellleHns 3a/1ad — OCHOBHO} yueOHO# NedaTeNbHOCTH HA YpPOKaX MareMarHKH — pasBHBAIOTCH
TBOpYCCKAd H IpPHKIAagHas CTOPOHEI MbIIUIeHHA. OOCy4deHHe MareMarHke HaeT BO3MOXHOCTH
pa3BHBAaTh y YYALIHXCH TOYHYIO, S9KOHOMHYIO H HH(QOpPMAaTHBHYIO pedb, YMEHHE OTOMpATh
Haubonee MOIXOASIIAE S3LIKOBEIE (B YaCTHOCTH, CHMBOJIHYECKHE, rpadudeckue) cpencraa. Ma-
TeMaTHYecKoe 00pa3oBaHKe BHOCHT CBOH BkIan B dopMHpoBaHHe oOIMeH KyJIbTYpHl YeNOBEKa.
Heo6xon¥MBeIM KOMIIOHEHTOM 00INeil KyNbTYpEl B COBPEMEHHOM TONIKOBAHHY sIBIACTCA oblmee
3HAKOMCTBO ¢ METOJAMH TIO3HAHHS ASHCTBUTENBHOCTH, [IPEJCTaBlieHHE O NPEIMETE H METOHIE
MATEMATHKH, €T0 OTIHYHS OT METOJOB ECTECTBEHHBIX W I'YMaHHTAPHEIX Hayk, 00 ocoGeHHOCTIX
PUMEHEHHA MATEMaTHKH JUIA PelIeHHs HayYHBIX H NMPHKIAIHEIX 3afad. H3ysenue MaTeMaTHKH
CNOCOOCTRBYET 3CTETHYECKOMY BOCIIHTAHMIO YEIOBEKA, TOHHMAHHIO KPacOTHl H M3SLIECTBA Ma-
TEMATHYECKUX pacCyICHK}H, BOCIPHATHIO reOMETpHYECKUX (opM, YCBOEHHIO HMIEH CHMMET-
pun. McTopus pasBETHSA MaTEMaTH4eCKOrO 3HAHHS J2eT BO3MOXHOCTD ITOTIONHHTL 3aIac HCTO-
PHKO-HAYYHBIX 3HaHHM LIKOJHHHUKOB, CQOPMHPOBATh Y HUX OPEHCTABICHHA O MAaTEMAaTHKE Kak
yacTH OOLIEYEIOBEYECKON KYIBTYPEl. 3HAKOMCTBO ¢ OCHOBHEIMH HCTOPHYECKHMM BEXaMH BO3-
HUKHOBEHHS W DasBHTHS MAaTeMaTHYECKOH HayKH, ¢ MCTOpHCH BENHMKHX OTKDBITHH, HMCHAMH
JIOAEH, TROPHBLIMX HayKy, HOJDKHO BOMTH B MHTEJUIEKTYalIbHBIH Oarax KaXmoro KyILTYPHOIO
JEIOBEKa.

TpeGopanus K pe3yjibraraM 06y4deHHs K 0CBOGHHIO coAcpxKanus yaebHoro npeamera

N3y4yenne MaTEMaTHKK B OCHOBHO! IKONE NaeT BO3MOXHOCTh O0ydaromuMces JOCTHYDb CICLy-
IOIHUX pe3ylbTaToB PasBHTHS:

B JIHYHOCTHOM HANPABJACHHH:
1) yMeHHe ACHO, TOYHO, TPaMOTHO H3JIaraTh CBOH MBICJIH B YCTHOH M NHCHMEHHOM PEUH, MOHH-~
MaTh CMBICSI IIOCTABJICHHOM 3aJ(auM, BEICTpaMBaTh apryMEHTallHIO, IPHBOIHTL IPHMEDEL H
KOHTPNPHUMEDEL;
2) KPUTHYHOCTH MBIMUICHHS, YMEHHE DACIIO3HABATH JIOTHYECKM HEKOPPEKTHBIE BBICKA3LIBAHHIA,
OTJIHYATH THIOTE3Y OT (dakTa;
3) npencrasneHde 0 MaTeMaTHueckol Hayke Kak cdepe yenoreueckolt JesITENPREOCTH, 00 3Tamax
ee pasBHTHS, 0 €€ 3HAYMMOCTH Il pa3BUTHA LIHBHIIH3AIIHH,
4) KpeaTHBHOCTEH MBILIUICHHS, HHUIHATHBA, HAXOAYHBOCTh, AKTHBHOCTh IIPH PEIICHHM MATCMa-
THICCKUX 3a/1a49,
5) yMeHHe KOHTPOJIHPOBATh IIPOLIECC H pe3yNbTaT y4eOH0# MaTeMAaTHIeCKOM HeATeIBHOCTH;
6) CIOCOBHOCTE K SMOIMOHATFHOMY BOCHPHATHIO MAaTEMAaTHYECKUX 0OBEKTOB, 3a/1a4, PELICHHI,
paccyxIcHHH;

B MeTaNpeIMeTHOM HANDABJIEHNH:
1) mepBoHaYaIEHbIe NPEACTaBIEHAS 00 HASSX U 0 METO/IaX MaTEMaTHKH Kak 0f yHHBEpCAIbHOM
A3bIKE HAYKM H TEXHHKH, O CPEICTRE MOACITHPOBAHUS SIBICHHHA M IPOLIECCOB,
2) yMeHHe BUZETh MATEMATHYECKYIO 3a/jayy B KOHTeKCTe NpoOIeMHOR CUTYallHH B APYTHX AHC-
LIMIUIMHAX, B OKPYXAIOMIESH JKH3HH,
3) yMeHHe HAXOMHUTh B Pa3IHYHBIX HCTOUYHUKAX HHGOPMAIHIO, HEOOXOMBMYIO JUIS PEIICHHS Ma-
TEMATHYECKUX TPoOIIeM, H IPEACTABIIATE €€ B IOHATHONH (QopMe; IPHHAMATE PEIIEHHE B yCJIO-
BHSX HENOJHOM U H3GBITOYHOM, TOYHOM ¥ BEPOSTHOCTHOR WHQOPMALIUH;
4) yMeHHe TIOHKMAaTh U UCIONb30BATE MaTeMaTHYeCKHe CPEACTBA HAIrMANHOCTH (TpaduKu, JHa-
rpaMMBl, TaOJIUIEL, CXEMBI B IP.) Wi HIUIIOCTPAlMHE, HHTEPIPETAIIMH, ApryMeHTallHH;
5) yMEHHE BELIBUIaTh THIIOTE3B! IIPH PELICHHH yueOHbIX 3a)a4 W IOHAMATh HEOOXOMUMOCTb HX
MPOBEPKH,




6) yMeHue IPUMEHSTH HHIYKTHBHEIC H IEAYKTHBHEIE CIOCOOB! PaCCYNICHUH, BHIETh pasmid-
HEIE CTPATerHU pelleHN 3aay;
7) HOHHMaHHE CYLIHOCTH ANrOPHTMHYCCKAX NMPEANMCAHHA H yMEGHHE NEHCTBOBAThH B COOTBCT-
CTBHH C NIPEIUJIOKEHHBIM aJITOPHUTMOM,;
8) yMeHHEe CaMOCTOSTENHHO CTABHTEH NEJH, BHIOHpATh ¥ CO3/1aBATh ANTOPUTMBI VI DEICHAS
yueOHBIX MaTeMaTHYECKHX Ipobiiem;
9) yMeHHe IUIAHKPOBATb W OCYIIECTRIATE JEATENLHOCTD, HATPARNEHHYIO HA PEIEHHE 3a1a' MC-
CHEOBATENBCKOTO XapaKTepa,

B IpeIMETHOM HANPABJICHHH:
1) oBnajenue 6a30BbIM MOHATHHHBIM aNIapaToM MO OCHOBHBIM pas[enam COACPKAHHS, Hpe.-
CTaBNIcHHE 06 OCHOBHBIX M3ydacMLIX TOHSTHAX (MMCI0, reoMeTpHueckas Gurypa, ypaBHCHHE,
BEPOATHOCTE) KaK BaYKHEHIIMX MATEMATHYECKHX MOZCIIX, IO3BOJIIOIIMX ONUCHIBATE K H3YHATh
peanbHBIE IIPOLECCH] H ABISHHS;
2) ymenue paBoTaTh ¢ MaTEMaTHYCCKHM TEKCTOM (aHIM3UPOBATh, H3BIEKATh HeOOXOIUMYIO
HH(GOPMALMIO), TOYHO M TPAMOTHO BRIP@KATh CBOH MEICIA B YCTHOM H IMCBMEHHOH pETH C
TIPEMEHEHHEM MATEMAaTHYeCKOH TEPMUHOJIONMH U CHMBOJIHKH, HCIIOIB30BATh PA3THIHEIC A3BIKH
MATEMAaTHKH, TPOBOIHUTE KIACCH(HKALMH, TorHYecKHe 00OCHOBAHM, 0KA3aTENbCTBA MaTEMa-
THYECKUX YTBEPXKIACHHIL,
3) pa3sBATHE TPEACTABICHAN O YHCNE W WHCIOBBIX CHCTEMAX; OBJANICHAC HABBIKAMH YCTHBIX,
MHCEMEHHEBIX, YHCTPYMEHTAILHBIX BEYHC/ICHAN;
4) oenajicHHE OCHOBHBEIMH CIOCOOAMH MPEACTABNICHHS H aHAIM3a CTAaTHCTUYECKHX NaHHBIX,
HAIMYHE IPEACTARIEHHH O CTATHCTHYECKMX 3aKOHOMEPHOCTAX B PeAIbHOM MHPE H O PasiHiHBX
crocobax ux u3yyeHu,
7) OBNafeHHe TCOMETPHYECKUM A3BIKOM, YMEHHE HCIIONB30BATh €0 JUIL ONHCAHUA MPEIMCTOB
OKPYXKAIOICTO MHpA; PA3BUTHE NPOCTPAHCTBEHHBIX NPECTABICHAN H H300pasHTENBHEIX yMe-
HHH, NIPHOOPCTEHUE HABLIKOB TEOMETPUHECKHUX NIOCTPOCHHI;
8) YMEHHC H3MEPATb JUTMHEI OTPE3KOB, BEIMUHMHEI YIJIOB, HCIONE30BaTh (OPMYITHL JUIst HAXOX-
JEHHUS TIEPAMETPOB, [Iomazei 1 06beMOB reOMETPHYECKHEX QUTYD;
9) yMeHHe TIPUMEHSTh U3yYEeHHEIE IOHATHS, PE3YNBTATRL, METONB! A/ PEIICHHS 3a/ia' IPaKTH-
YECKOTO XapaKTepa W 3alad M3 CMEXHbIX JMCLMIIKH C HCIIONb30BAHMEeM IPH HEOOXOMUMOCTH
CIIPABOYHEIX MaTepPHAJIOB, KANbKY/IATOPA, KOMIIBIOTEDA.

Coaep:xanue yaeOHOro npeamera
5 xknace
1. JInnuu. 8 9
JIupny Ha miockoctH. [Tpamas. Otpesok. JIyd. Equnuus! uameperns umnsl. JITiHa oTpeska.
Jlnnna nomanoit. OKpYKHOCTS.

2. HarypaJisHbIe 9neaa. 12 a

HaTypaibHEIC YHCTTA ¥ HyJb. JlecATHYHAs CHCTeMa CYHCIeHUs. PUMCKas Hymepaust. P naty-
panmbHbIX yKcen. CpaeHenne. OKpyrIIeHHE HATYPATBHEIX YHCel. Ilepebop Bo3MOXHBIX Bapua-
TOB.

3. MeitcTeHs ¢ HATYPATLHBIMH YHCIAMH. 24 4

ApHuQMETHYECKHE AEHCTBHS ¢ HATYPAILHEIMA uncIaMK. CBOHCTBA CIIOKEHHs H YMHOXEHHS.
Ksaapar ¥ ky0 uucna. Uncnopble BeipaxkeHust. CTENICHb ¢ HATYPATBHBIM IOKA3ATEIEM. Pemenne
apuMETUIECKHUX 3a1a4. 3a0aun Ha JBHKCHAE. EANHHIBI H3MEPCHHA BPEMCHH H CKOPOCTH.
JUTMTENBHOCTD MPOLECCOB B OKPYKAIOIIEM MHPE.

4. Henoan3oBaHue cBOiicTB AelicTBHil HPH BhIaHCIcHAAX. 12 9
3aKOHBI apHHMETHIECKAX [EHCTBHIN: IEPEMECTATENBHBIA, COMETATENBHBIH, PACIPEACIHTEb-
HbIi. UKCIIOBbIE BHIPAXKEHNS, TTOPINOK NefiCTBHM B HUX, HCIIONb30BaHNe CKOGOK. TekcToBbIe 3a-
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Jiaun. Peruerne TEXCTORBIX 3aiad apHgMeTHieckuM crocoboM. 3a1aun Ha YACTH. 3a1adu Ha
YpaBHHBaHHE.

5. MHOroyroJIbHIKH. 7 4
Vron. OcTpele, TyIble B OPAMEIS YIIBL BruccexTpuca yriia. MsmepeHHe K IOCTPOSHHE YIJIOB C
HOMOILBIO TpaHcmopTHpa. MHOTOyroneHRKH. [leprMeTp MHOIOYTrOIbHHUKA.

6. Jeaumoctp yHces. 15 9

JlenmumMocTs HaTypanbHEIX YHce. emutens uicna. HauGonemuii oSt qenuTens B HaHMEHb-
mee ofimee kpaTHoe. [IpocTEle B cocTaBikle yucna. [[pU3HAaKK NETHMOCTH Ha 2,3,5,9,10. Tab-
JTHLA IPOCTHIX YMCE. PasjoskeHne HATYPAIbHOTO YKCNA Ha ITPOCThIE MHOXKTENH. [leneHue ¢
OCTATKOM

7. TpeyroibLHHKH B 4eTHIPEXYroJLHAKH. 9 4

TIpsIMOYTOJILHEIE, OCTPOYTONBHEIC H TYIIOYTONBHEIE TPEYTONBHIKH, PaBHOGEAPEHHEIC H PaBHO-
CTOPOHHHE TPeYTronbHUKH, [IpsaMoyronsruk. Keanpar. Ilnomans. EAMHUIE H3MEPEHHA MIOWIA-
nu. Tlnomans npaMoOyToisHIKa. PaBeHCTBO QHTYD.

8. Apobtn. 20 4
Jlpo6u. O6bixroBennas apobs. OcHOBEOE cBOHCTRO Npobu. Coxpamenue apobeit. Ilpupenenne
npo6H K HOBOMY 3HaMeHaTe/o. CpaBHeHHe Apobeit. [lonaTne U 1IpUMEPEI CITyYaHHEBIX COOBITHI.

9, leficTBus ¢ gpodsmu, 35 4
ApudmeTHUECKHE AeHCTBHA HaJ 0OBIKHOBEHHAIMH JpoDsmu. HaxoacHHe 9acTH OT eNoro 1
[IEJI0TO 10 ero YacTH. Pemenue apuMETHYECKHX 3a1a4. 3a1a9K Ha COBMECTHYIO paboTy.

10. MuororpanaukH. 10 4

MHOrorpaHHHKH. Harnsanele NpeacTaBieH s 0 NPOCTPAHCTREHHEIX Teax: KyOe, NpsAMOyrob-
HOM TapaIeNenKkIIe)e, IpU3Me, THpaMuae, lape, cdepe, KoRyce, HHMHApe. PasMeps 06bex-
TOB OKPYXAIOIIEro MKpa (OT 3JIEMEHTAapHBIX YacTHi A0 BeenenHoit). 1IpuMepr pasBeprok.

11. Tabauness B AHarpamMmsl. 8 u

[IpenacTapieHne JAUNEX B BHAE TaGIAI K qHarpaMM. YTeHNe H COCTABIeHHe TabIHIl H Aua-
rpamm.Utenne Tabnun ¢ AByMs BXofamu. Mcrnons30BaHie B Tabuuax CICIHAaIbHEIX CHMBOJIOB
u obo3navenuit. Cronbuarsie auarpaMMel. CTaTHCTHHECKHE TAHHBIC.

12. MloBTopenme. 11 4

6 k1ace
1. Apo6u u npouenThL. 20 9
Yro MBI 3HaeM 0 JApodsx. «MHoroataxusle» ApobH. OCHOBHEIE 3afaur Ha Jipobu. Uto Takoe
npoueHT. CToNGYaTRIE ¥ KPYTOBBIE THATPAMMBL.

2. IlpsaMBble HA IOCKOCTH H B IPOCTPAHCTBeE. 6 4
[epecekaromupecs MpsMble. [lapainenpHble NpsaMble. PaccTodHue.

3. Jecaruunbie Apobu. 9 9

Kak 3anMCLIBAIOT H YHTAIOT AecaTEunLie Apobu. [Ipencrapnerne AecATHYHOH ApoOH B BHIE
0GLIKHOBEHHOH Apo6H H OGBLIKHOBEHHO! B BHAE AecATHUHOM, JlecATHUHEIE IPOOH H METpHYE-
ckas cucreMa Mep. CpaBHEHHE AECATHYHEIX ApoleH. 3aKaun Ha ypaBHHBAHHE.



4, NleiicTBHs ¢ JecSITHIHLIMH AP0OsaMH. 31 U

CrnoxeHHe H BEIUNTAHHE ZECATHYHEIX Apobeil. YMHOXKEHHE B AElICEHe JCCATHIHON qpobH Ha
10,100,1000 1.n1. YMHOXeHHE AeCATHYHEIX Apobeit. [lenerne necarndnbix apobeit. Oxpyrnenue
JlecTHYHBIX Jpobeil, [IpuKraKa 1 ONeHKa pe3yIbTaToB BEIYHCICHHH. 3ajaud Ha IBHKCHHE.

5. OkpyxHoCTE, 8 4

[Ipsmas 1 okpyxHOCTE. J[BE OKpYXHOCTH Ha ILTockocTH. [locTpoenne Tpeyrombuuka. Kpyrmsie
Tena.

6. OTHoIIeHUS W IPOLEHTRI. 159

Yrto Taxoe oTHOWeHHKE. JleneHne B TaHHOM oTHOIIEHHH. [IponedThL. «I 1aBHas» 3a14a4a Ha [Ipo-
LIeHTEL. BeIpaXkeHHe OTHOIICHHS B polieHTax. HaxoxacHue IpoleHTa OT BEIHYHHBI, BETHYHHEI
10 €€ IPOLEHTY.

7. CammeTpus. 8 4
Ocepas cummerpus. Ock CHMMETPHRH QHIYDHL. [leHTpansHas CHMMETpPHS.

8.Beipamenusn, popMyJibl, ypasHenns. 15 9

O MaTeMaTHYeCKOM A3bIKe. ByKBeHHBIE BBIpAMEHAS (BEIPAXKEHUS C IIEPEMEHHBIMH). HucIoBoe
3HaueHue OYKBeHHOrO BrlpaxkeHus, CocrapneHue Gopmyn. Berancnenne no gpopmynam. Oop-
MYJIB] JUTAHEL OKPY>KHOCTH H IUIOINANAH Kpyra. [loHdTHe ypaBHEHH.

9. Heabte uncaa. 14 4

Llensle YHCIa: TONOKHTEIHEIE, OTPHIATENBHEIE H HY)Ib. CpaBHeHHe HeNbIx drcelt. Cloxenne
LENEIX YHCel. BLMHTaHAS HENBIX YHCeNT, YMHOXKEeHHE LENbIX YHcel. J[eneHre LenbIX YHCel.
YricnoBEe BHIpaXKeHH, MOPANOK AeifcTrull B HUX, HCNONb30BaHHE ckobok. MHOXKeCTBa.

10. KomGnnaropnka. Coyqalinste codniTad. 8 9
Jloruxa nepe6opa. [Ipapuino ymuoxerus. CpaBHEeHHE IMAHCOB. JKCIEPHMEHTHI CO CIIYJaHEIMHA
HCXOJaMH.

11. PanuxoHaJLHBIE YHCaa, 16 9

Kaxwue uKca Ha3wsIBAIOT palluOHAIBHEIMY. CpaRHERKE PANHOHANBHEIX YHcell. Momayas qicha.
JleficTBHS ¢ pauMOHANBHEIMU THCIAMH. Penienne 3a1ay Ha «o0paTHEI Xoa». YTo Takoe Koop-
INMHATEL M300paxkeHne Yrces TOUKaMM KQOpIHHATHOH npsaMoi. 'eoMeTpHYeCcKHHi CMBICT MOLY-
st ucna. JlexapTORBI KOOPJAMHATE Ha MIOCKOCTH; KOOPIMMHATH! TOUKH.

12. MHOroyroJlbHHKH H MHOrorpaHauk. 10 y
CymMa yrnoB TpeyroiasHEKA. [Iapannenorpams. IlpaBensHEIE MHOTOYTONBHEKH. FHnomamn.
ITpusma.

TemaTuveckoe MNIAHHDOBAHHE

Ne Tema Koi-Bo OCHOBHBIE BHJIBI YIEOHOH NEATENBHOCTH
JacoB
5 Kiacc
1 Jlunun 8 PacriosHaBaTh Ha ueprexkax, pHUCYHKaX NpPAMYH0, YacTH

npsAMoH, OKPYXKHOCTb. [IpHBOAMTE NpHMEpHl AHANOIOB
NpaMoii U OKPY>KHOCTH B OKpY:KaioleM Mupe. HzobpaxaTs
MX C HCIIONB30BAHHEM HYepPTOXHBIX HHCTPYMEHTOB, HA
xiert4atoii Oymare. M3aMepsaTh ¢ MOMOLIBLID HHCTPYMEHTOB H




CpaBHHMBATH JJIMHBI OTPe3KOB., CTPOMTE OTPE3KH 3a/laHHOMU
JUTHHBI, NPOBOMTE OKPY)KHOCTH 3aJlaHHOro paauyca. Brl-
PKATH O/IHY SANHMLL H3MEPEHHs JUTHH Hepes Apyrue

HarypansHbie
JHCIA.
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UyTaTh ¥ 3aNMCLIBATE HATYPANbHEIE 4HC/a, CPABHHBATL H
ynopagouusate ux. OMHCHIBATH CBOHCTBa HATYPANBHOTO
pana. VzoGpaaTh urcia TOYKAMHM HA KOOPLWHATHOH nps-
MOH. OKpyTNATE HATYPATbHEIE YHCITA.

Pewats KOMOMHATODHBIE 337aYd G MOMOLILIO nepebopa
BCEX BOIMOXKHBIX BAPHAHTOB.

JeticTBUs ©
HaTypalbHBIMH
YHCIaMH

24

Beinonuate apudbMeTHHecKHe NeHCTBHA ¢ HaTypallbHBIMH
UMCNIAMH, BBIMHCAATS 3HaueHus cTeneHeH. Haxonure 3Ha-
YeHUS YHC/IOBHIX BRIPKEHHH, COmEPHALIMX ASHCTBUSA pas-
NMUHBIX CTYIEHEH, co ckoGkamu U 6e3 ckobok. BEINOMHATE
MPUKMAKY U OUCHKY Pe3y/lbTaTa BEIUMCIICHHIL, NMPHMEHATH
MpHeMbl IPOBEPKH NpaBWILHOCTH BhluMcnenuii. Hocneno-
BaTh NMpOCTeHLIME YMC/IOBbIE 33KOHOMEPHOCTH, HCMONbL3YA
YUCOBEIE 3KCNEPUMEHTE!, YroTpebnare Oyxswi ans o6o-
IHAYEHHR YMCelT, JUIA 3amHcH OOIHX yTBepHaeHHiH, Pewars
TEKCTOBBIE 3a1a4H apudMeTHUeCKHM CnocoboM, HCNOL3YA
pa3THuHble 3ABHCHMOCTH MEXIY BETMYHHAaM¥ (CKOPOCTS,
BpeMs, paccTosHue; paboTa, MPOUIBOAHTENBHOCTE, BpeMs H
T. IL.): AHAJIMZHPOBATL W OCMBICTHBATD TEKCT 3a/laty, nepe-
hOpMYyNHPOBATL YCIOBHE, M3BIEKATh HEOOXOAMMYIO HH-
(opMaLKio, MOJICITHPOBATL YCIOBHE C MOMOIIBIO CXEM, PH-
CYHKOB, PEalbHBIX MPEAMETOB; CTPOHTEH JIOTHYECKYIO Le-
NOUKY PECCYXASHHH; KPHTHUECKH OLEHHBATh NOJY4EHHbIA
OTBET, OCYIUECTBNATh CaMOKOHTPOJb, MPOBEpss OTBET Ha
COOTBETCTBHE YCIOBHIO.

Hcnons3osaHne
CBOHCTR nell-
CTBHH NpH BBI-
YHCIICHHSAX
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3anuchBaTh CBOWCTBA apudMETHUECKHX AeHCTBHH ¢ NOo-
Mompio Gyks. DOpMyIHpOBaTE ¥ MPUMEHATE TIPABHIIA NIPe-
o6pa3oBaHis YHCIOBBIX BEIDHKEHHH HAa OCHOBE CBOWCTB
apumernuecknx neifcteuil. Mccnenosath YHCIOBEIE 3aK0-
HOMEPHOCTH. PewiaTh TEKCTOBBIC 33841 apHMETHIECKHM
cnocoboM.

MHoroyroiib-
HHKH

Hamepars ¢ NOMOLIBIO TPAHCMIOPTHPA M CPABHHBATH BEJIH-
uMHbEl yrios. CTPOUTE YIB! 3a/laHHOR BEMMYHHEL ¢ NTOMO-
IMEIO TPaHCNOPTHpa. PewlaTs 3a1auK HA HAXOMKACHHE Ipa-
JycHOH Mepel YrnoB. PacnosHaBaTe MHOrOYTrONBHHKH Ha
YepTekKaX, PHUCYHKAX, HAXOAWTL MX aHAJIOTH B OKpYKalo-
meM Mmupe. MOAEMHPOBATE MHOTOYTONBHHMKH, HCTIONB3YH
fymary, MpOBOJIOKY H Ip. BRIUMC/IATE NEPUMETPRl MHOIO-
YrONLHUKOB.

JenuMocTs 9H-
cen

15

DOpMYIHPOBATH ONPEENICHHUR JICIIMTEIIS B KPATHOrO, 11po-
CTOr0 H COCTABHOIO YWUC/a, CROHCTBA M MPH3HAKH ACITHMO-
cti. KnaccuduurpoBaTe HaTypanbHble MHCA (HMeTHBIE W
HEYETHble, IO OCTATKAM OT AencHHA Ha 3 H T. 0.). Jlokasel-
BaTh W OIPOBEPraTk ¢ [IOMOLILIO KOHTPIIPHMEPOB YTBED-
WIeHUs O AelMMOcTH yucen. KoHcTpyHpoBaTh MareMaTH-
YECKHE TIPEJIOEHHS ¢ TIOMOILEBIO CBAR0K (MY, «HITHR, «eC-
TTH..., TO...». PellaTs 3afa4H, CBA3AHHLIE C REIMMOCThIO UH-~
cen

TpeyronbHUKH W
4eTBIPEXyToNb-

Pacno3saBars TPEYTONBHHKH U HETHIPEXYTOMbHHKH Ha Uep-
TeXax M PUCYHKaX, MPHBOAHTL TPHMEPbI AHAJIOTOB ITHX
duryp B okpyxawolueM mupe. H3o0paxaTs TPEYronbHHKH 1




HHEKH

UETHLIPEXYTONLHAKHA OT PYKH M C HCHOJIL30BAHHEM HEPTCHK-
HBIX MHCTPYMEHTOB HA HENIMHOBEHHOH M KieTuaTod Gyma-
re; MOJEIHPOBATE, HCMOB3YA OyMmary, IUIACTHIIKH, NPOBO-
noky u ap. Hccnenosath cBoHCTBA TPEYTONBHUKOB H YEThI-
PEXyTONBbHUKOB TIyTeM dKCTepuMenTa, HAGIIONEHHH, H3ME-
peHust, MOJIEIHPOBaHHUs, B TOM UUCIIC ¢ MCONB3OBAHHEM
KOMTBIOTEPHEIX MpoOrpaMM. BhIMHCIATE MIOWAAH MPAMO-
YrONbHHKOR, BLIpaKaTh OAHH eJMHHLIEI M3MEPEHUd TUO-
Waay yepes Apyrue. Pelarh 3aja4H Ha HaXOXIEHHe Mio-
waneil. Miobpaxars pasHble ¢urypel. KoHcTpyHpoBaTh
OPHAMEHTHl H NapKeTsl, usobpaxcad WX OT PYKH, C TIOMO-
LK MHCTPYMEHTOB, 4 TAKKE HCIONB3YS KOMNLIOTCPHBIS
NpOrpaMMal.

Hpobu

20

Mozenuposats B rpadutueckoi, IpeaAMCTHOH dopMe NOHA-
THS W CBOMCTBA, CBA3AHHBIE C TOHATHEM OOBIKHOBEHHOH
apoGH. 3anmuceiBaTh M uuTaTh 0GbIKHOBEHHbE Apobu. Co-
OTHOCMTS JpobH K TOUKHM HAa KOOpAMHATHOH npsamoii. Pop-
MyJIHpOBATE, 3AITHCHIBATE C MOMOWBI0 OYKB OCHOBHOE
cBOMCTBO OBBIKHOBEHHOMH Apo6H, MpeobpasoBbiBaTh APOOH,
CpPaBHHBATH H YIOPAIOUHBATh HX.

JleHcTBUSA ©
npo0sMH

35

DOPMYIHPORATS, 3alMCHiBATE C NOMOMBIO GYKB MpaBu/ia
AeicTBUll ¢ OOBLIKHOBEHHBIMH APOGAMH. BEUuc/sTh 3Have-
HHS YMCTIOBBIX BHIPDKEHHMI, comepkamux apobu; Tpume-
HATH CBOHCTBA apH()METHYECKHMX ASHCTBHM LpH pauHOHa-
nU3aLMy BeIYMCTeHuit. [TpoBOAMTL HECNOXKHBIE HCCIEN0Ba-
HHsl, CBA3AHHBIE CO CBOMCTBAMH ApOOHKLIX YHCEN, ONHPAsCh
Ha YHCOBLIE 3KCMEPHMEHTHL Pemars TEKCTOBBIS 3aladH,
conepxaue ApoOGHBE NaHHBe. HCTOMB30BaT: MPHEMBI
pelueHKs 3ala¥ Ha HAXOXKICHHE JACTH IEJIOro M UeIoro rno
€ro 4acTH.

10

MHororpaHHHUKH

10

PacriozHaBaTh Ha UEPTEXAX, PUCYHKaX, B OKpY»KaroueM
MHpe MHOTOrpaHHHKH. M3o6pakaTh MHOTOTPAHHHMKH Ha
knervatoil Gymare. MopaenupoBaTh MHOTOIPRHHHKH, MC-
nonsaya GyMmary, WIACTHIIMH, IPOBOJIOKY W Ap. PaccMaTpH-
BaTh MPOCTEHIIME CEUEHHS NPOCTPAHCTBEHHBIX QHIYD, NO-
JTy4yacMpble [yTeM TPEAMETHOTO WIM KOMITLIOTEPHOTO MO-
JeNMpoBaNHs, ONpeNeaTs WX BUA. Hsrorapiuearh Ipo-
CTpaHCTBEHHEBIE (UIYpEl W3 PA3BEpPTOK; Pacno3HaBaTh pas-
RepTkH KyOa, napanienendnesna, nupamuasl. Heenenosats
M OMHWCHIBATH CBOWCTBA MHOTOTPAHHHKOB, HCMONB3YH 3KC-
MepuMenT, HabiofieHne, u3MepeHHe, Moienuposanue. He-
NOJIb3OBATS KOMMNBIOTEPHOES MOACIHPOBAHWE W IKCNEPH-
MEHT U1 M3Y4eHHs CBOHCTB NpPOCTPaHCTBEHHBIX Tel. Bol-
yHensTh O0BEMBL NApanienenunenos. Beipaxarte OLHH
SAWRMIE H3MepeHns ofbeMa uepes apyrve. Pemnats 3anauu
Ha Haxox(eHHe 06BeMOB NapajulIeIeNnHNea0B.

11

Tabnuue! U qHa-
IpPaMMEI

AHaTU3UpOBaTh rOTOBbIE TAGIMITEL M AHArpaMMel; CPaBHH-
BATH Mexay coboi JaHHBIC, XapaKTepH3YHOlie HEKOTOpoe
4BAEHHe HIH npouecc. Beimonnare cbop HHGoOpMaluu B
HECNIOXKHBIX CNlydasx; 3amONHATH MPOCThIC TAONMHLLL, Ciie-

Jys KHCTPYKIIHH.

12

IloBTOpEHHE

11

Hroro:

1754

KouTponsHsle paboTet - 7

6 Knacc

Hpobu u npo-
LEHTHI

20

Monemmposats B rpadpdeckoit B npeameTHOH dopme
o6 BIKHOBEHHEIE Jpo0H, cBoicTBa Apobeil (B TOM uHcie C
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noMoIeio komneroTepa). CpaBHHBATE W YNOPALOYHBATH
o6BIKHOBEHHBIE Apo0H, TPHMEHATL Pa3AHUHbIE TIPHEMEI
cpaBHeHWs. Boinonuars cokpamenue apobei. COOTHOCHTD
npo6uble YMCAa ¢ TOMKAMM KOOpAMHaTHOH npsaMoil. TIpo-
BOOHTH YMCAOBLIC IKCIEPHMEHTBL, H2 HX OCHOBE 1eNarh
BBIBOJIBI, OOBACHATE HX. DOPMYIKPOBATH H TPHMEHATH
Npasuna BHITONHEHUA apHOMETHUECKHX ASHCTBHA C Apo-
6SMH, BBINOJIHATE BBIMUCICHHA ¢ JIPOOHBIMH YHCIAMH.
AHATH3HPOBATH PA3IHYHbIE CHTYalldH, CBS3aHHEBIE C TpH-
MeHeHHeM ppobelf, 1 NPOBOUMTE HECIOXHBIE DAcCyXJie-
HUS, TIDHBOAALIME K OTBETY Ha MNOCTARJIEHHBIE BOMPOCHI.
Pewarts 3afayd, BKIOUYalomue ApoOH, COCTaBILITh IUIAH
pellleHHs 3afa4yd, KOMMEHTHpOBaTh cBo aeictsua. Hc-
TONL30BATh APOGHYIO HepTy Kak 3Hak jeneHus. [IpuMeHaTs
pasfM4HEIE CNOCOGH BEIMHCIICHHS 3HAYCHHH JIPOOHBIX BbI-
pasceHul, MpeobpazoBBIBATE «MHOTO3TXKHBIE» APOOH.
Pacrio3HapaTh M pewiath OCHOBHEIE 3a/1a4i Ha JpobH, npu-
MEHATH pasHbie cNocobbl HAXOMKAEHHS YaCTH YHCia M YHC-
/14 O €ro YaCcTH, KOMMEHTHPOBATh CBOH JeficTaus. [Ipume-
HATH TIOMyYYEHHble 3HAHMA B CHTYaUMAX M3 PEATBHOH JKH3-
HHM. AHAJTM3HPOBATh W OCMBICIIMBATE TEKCT 3alaq, MO/e-
JIMPOBATH YCIOBHE C TIOMOLLLIO CXEM H PUCYHKOB; CTPOHTS
NIOTHYECKYIO LIEMOYKY PACCYIEHHH; BHITIONHATE CAMOKOH-
Tposib, MpOBEPAA OTBET HA COOTBETCTBHE YCoBHIO. OObiC-
HATH, YTO TAKOE MPOLEHT, HCIMONB3OBATE ¥ NIOHHMATH CTaH-
napTHele 0GOPOTHI PEUYH O CJIOBOM «IIPOLUEHT?; HAXOAMTh
muopMaLIO, CBA3aHHYIO ¢ npoueHtamu, 8 CMH. Beipa-
aTh NPOLEHTH! B APo6sX M ApobH B mpoueHTax. Monrenn-
pOBaTh TOHATHE NpoLeHTa B rpaduueckoit dpopme (B TOM
yyMcae ¢ IOMOLIBID KoMmbloTepa) PewaTs 3amauM  Ha
HAXOKIEHHE HECKOJBLKHX ITPOLEHTOB BEJHUHHEL, MpHME-
HATH TIOHATHE MPOLEHTA B MPAKTHYECKHX CHTyaLMaX. AHa-
NW3HPOBATE TEKCT 3a/la4H, MPOBOIMTE YHCHOBBIE IKCIEPH-
MCHTEI, MOAEJTHPOBATL YCNOBHE C NOMOILBIO CXCM M pH-
cynkoB. OOBACHATS, B KAKMX CIy4afAX s MPEACTaBICHHA
uHMOpPMAlMH KCNONB3YIOTCA cTONOYaThIe AWArpaMMel, a B
Kakux — Kpyroebic. M3BnekaTe W WHTEPNpeTHpOBaT: MH-
dopMaLMIo U3 rOTOBLIX JHArpaMM, BINONHATE HECMOXKHBIE
BBIYHCJIEHHS 110 JAHHBIM, NIPEJICTABIEHHBIM HA HarpaMme,
CTpouTh B HECTOKHEIX CiTydasx CTonbuaThie M KPYroBble
OMArpaMMbl TIO JaHHLIM, NPECTaBleHHBIM B TalIIMYHONA
¢dopme. TTpoBOAHTE HCCNEAOBaHHA MPOCTEUIIMX COLMANTD-
HBIX ABMEHHH N0 TOTOBBIM JIHArpaMMaM

[Tpsmbre Ha
IUIOCKOCTH H B
HpOCTPaHCTBE

PacrrosnaBaTh chyvayd B3aHMHOTO pacioojiokeHus ABYX
pAMBIX, 4 TAKKe BePTHKANbHEIC YI/bl. OnpeaensTs yTisl,
oOpazoBaHHBIC  ABYMA  [EPECEeKAOIIHMUCH  MPIMBIMH.
UzolpaxaTs ABe MEPECEKalOUHEC MPIMbIS, CTPOHTD Nps-
MYT0, MEpIeHIBKYIApHyIo NauHOR. PacnosnasaTe ciy<an
B2aHMHOTI'0 pacItOIOKeHHA JBYX IIpAMEBIX HA ILICCKOCTH U B
MPOCTPaHCTBE, 8 TAloKe LapalelbHble CTOPOHBI B MHOIO-
yronsHukaX. HsofpaiaTe jBe MapanejbHBIE MpPIAMEIE,
CTPOHTH NIPSMYIO, N2PALIEBHYIO JAHHOH ¢ NOMOLILIO Yep-
TEKHBIX HHCTPYMEHTOB. .AHanA3MpoBaThk crnocof nocrpoe-
HMS [IAPAANIENIBHEIX TIPSMBIX, NOILAroBO 3aJaHHbI PHCYH-
KaMM, BBITIOAHATH TMOCTPOEHHSA; OCYUIECTBIATL CAMOKOH-
TPOJIb, POBEPAS COOTBETCTBHE NOTYHEHHOTO H300paXKeHN
sagaHHoMy. DOPMYNTHPOBATEH YTBEPHUIEHHA O B3aUMHOM
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PACTIONOXEHHH ABRYX TpPAMbIX, CBOHCTBAX HapaUTENbHBIX
npaMBIX. M3MepaTh paccToAHHE MeXJTy ABYMs TOUKAMH, OT
TOUKK JI0 MPSAMOM, MEXIy ABYMS Napae/ibHbIMH MPAMBbi-
MM, OT TOUYKM A0 niockocTd. CTPOMTE NapalleNibHble Npa-
MBI ¢ 33JJAHHBIM PACCTOSHHEM MEXJTY HHMH, a TaKiKe reo-
MeTpuuecKoe MecTo Touek, ofnajaroliee ONpPEACNEHHBIM
CBOHCTBOM.

JlecaTaaHbIe
IpobH

3anuCHIBATE M YNTATE JECATHUHBIE IPOOH.

TIpeacTaBiaTs necATHIHYIO APOOB B BUIE CYMMEI pa3paa-
HBIX cnaraeMeix. MoJenHpoBars JECATHYHBIE ApoOM pH-
cyHKaMH. [TepexOuTs OT NecATHUHBIX Apobel k cooTBeT-
CTBYIOIUWM OBLIKHOBEHHHIM €O 3HameHaTensmu 10, 100,
1000 u T. 1. 1 HaoBopoT. MisoGpaxkaTh AecATHYHbIE IpOGH
TOYKAMM HA KOODAHHATHOW npsmoii. HMcnons3oeats aecd-
THYHBIE APOOH U1 TIEPEX0/1a OT OJHHX CAWHHIL HIMCPEHHA
K ApyruM, OOBSCHATH 3HAYCHHsS JECATHYHBIX MPHCTABOK,
MCMONB3YEMBIX 1151 00pasoBanyus Ha3BaHMH eIMHUALL B MET-
pudeckoif cucteme Mep. DopMyIUpoBATE MPU3HAK obpaTH-
MOCTH OOGBIKHOBEHHOH ApoOH B NECATHYHYIO, NPHMEHATH
ero Ui pacriosHaBaHHs ApoOeH, JUIA KOTOpPLIX BO3MOXKHA
(unu  HeBo3MOXKHA) JecaTHuHas 3anucs llpencrasnAte
oGBIKHOBEHHbIE ApoOM B BUAE ASCATHUHBIX. IIpUBORMTH
MpUMepbI SKBHBATEHTHBIX NPEACTABJEHHH IPOOHEIX HHCEI.
PacrosHaBaTh paBHBie AecATHYHble Apobu. O6BACHATL Ha
npUMepax NpUEM CPAaBHEHHA HecATHUHBIX Apobeii. Cpae-
HHBATh H YTNOPANOYMBATE fecATHUHbe Apobu. CpaBHHBATDL
OBBIKHOBCHHYIO H AECATHUHYIO ApobH, BeIOMpad nonxons-
u1yto GopMy 3a[KRCH JaHHEIX Yucell. BEIABAATE 3aKOHOMEP-
HOCTb B TIOCTPOEHHH TIOCAENOBATENBHOCTH [ASCATHUHRIX
npobeii. PemaTb 3alauH-WCCIIENOBAHHA, OCHOBAHHEIC HA
TIOHHMAHHH TIOPA3PA/IHOTO TIPHHLIMNA RECATHYHOH 3amuch
ApOGHBIX YHCEN.

JeHcTBEA ¢ ne-
CATHUHBIMH
npodsaMH

31

KoHCTpYHpOBATH ANITOPUTMEL CIIOXKCHUS H

BHIYMTAHHS JECATHYHBIX Apobeif, WLTIOCTpHpOBATH WX
npAMepaMit. BBIYHCIATE CYyMMB! H PasHOCTH AECATHYIHLIX
npoGeil. BErMCIATE 3HAYEHHA CYMM M pasHocTel, KoMNo-
HEHTAMH KOTOPBIX SBJAIOTCH OOBIKMOBEHHAA H AECATHUHAA
npobb, obcykaas npH 5ToM, Kakad Gopma npeicTaBicHYs
yxcen BoaMmoxkHa H Bonee uenecoofpazna. BeinonHATH
OLIEHKY M TIPHKMIKY CYMMEBI AecaTHuHbIX apobeii. Peurats
TEeKCTOBBIE 387a4M, MPEANOoaraloliHe CIOKEHHE H BBIUH-
TaHMe AecATHYHBIX Apobeii. Mccnenosats 3aKOHOMEPHOCTE
B M3MEHCHHH TIONOMEHMSA 3amATON B JECATHHHOH npobu
NpH YMHOXEHHH W feneHun e Ha 10, 100, 1000 u .
n.DopMyIMPOBATL TpaBHila YMHOXKEHHI M JIENEHHA 1ecH-
TuuHol npoGu Ha 10, 100, 1000 1 T. 4.

IIpHAMEHATL YMHOXEHHE H ReNleHHe NecaTHuHOH apobu na
cTeneHs gucna 10 And nepexofa oT OJHHX CAHHHLL H3MEpC-
HHA K JpyruM. PelllaTh 3afaqd C peaibHBIMH JIAHHBIMH,
TIpeJCTaBNEHHBIMU B BHAE JlecATHIHbIX ApoGeit. Kouetpy-
HpOBaTs WITOPHTMEL YMHOXCHHS JECATHMHOH Apo0M Ha
JIECATHUHYIO Apo6b, Ha HATYpajbHOE YHCIIO, HILTIOCTPHPO-
BATH (PUMEPAMM COOTBETCTBYIOLIME NpaBmid. Beruuciare
NpoU3BeJeHHE AECATHUHBIX npobeit, necATHUHOK apobu H
HaTYpPaibHOrO 4MCNa. BHIYMCAATL MPOH3BEAEHHE NECATHY-
HO# apoGH H 06bIKHOBEHHOMH, BEIGHpas noxonamyro ¢op-
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MY 3aMMcH Apo0HEIX Hyces. BO3BOAHTE AeCATHYHYIO Apobh
B KBafpar # B Ky0. BLIUMCnATE 3HAYEHHUS YHCMOBHIX BhIpa-
WEHHMH, collepkalUnX AeHCTBHA CIOMKEHUS, BBIUMTAHHA H
YMHOMKEHHS NECATHUHBIX ApobeH. BBITONHATE NPHKHAKY M
OUEHKY pe3y/lbTaToR BRIYMCNeHuid. Pewiath TekcToBble 3a-
Jayv apudMerHueckuMm criocoboM. Pemate 3amayH Ha
HAXOKASHHE YACTH, BBIPKEHHOH necaTudHol Apobelo, oT
IaHHo# BemyyMHRL, O6CyHHaTs NPHHLMIIMAILHOE OTIHYHE
OEHCTBMSA JEJICHHR OT IPYTHX ACHCTBHI ¢ AECATHYHBEIMH
apobamu. OcrauBarh aNrOPUTMEI BHIYHUCICHHH B ClTydanx,
KOTIA YaCTHOE BRIpakaercd HecaTHuHOM npobsto. Como-
CTaBJIATh pasnHyHble crecoObl IpefcTaBIeHNA OOBIKHO-
BEHHOH Apoby B BHAE HECATAYHOH. PelllaTh TEKCTOBBIE 3a-
A4y apHPMETHYECKHM Ccroco0oM, UCIMONb3ysd pasH{HbLIE
3aBUCHMMOCTH MEXIY BelHYHHaMH; AaHAIH3HPOBATE H
OCMBICITHBATE TEKCT 3834, CTPOHTE JIOTHYECKYIO LIENOUKY
PacCYMASHHH; KPHTHYECKH OLIGHHBATh NONYIEHHBIH OTBET,
OCYLIECTBIIATH CAMOKOHTPOJIE, MPOBEP:s OTBET Ha COOTBET-
CTBHME YCJIOBHIO. BEIYHCIATL YACTHOE OT NEJICHHS HA JECH-
TH4YHYO Apofe B o0meM ciaydae. OcpauBaTth NPHEMBI BhI-
quCneHns 3Havenuit ApoOHBIX BeIpaxkeHHH. OxpyrnaTte ge-
CATHYHbIE ApOOH «10 cMEBIC/Y», BRIOHpAs Jy4luee u3 MpH-
OmpKeHHH ¢ HEZOCTATKOM U ¢ W36BITKOM. DOPMYITHPOBATD
MpaBHIO OKPYINIeHUS NeCATHYHBIX Apobel, NpUMeHsTs ero
Ha npakTHke. O6BACHATE, YeM OTIIHYACTCA OKpYT/ICHHE fe-
CATHUHBIX ApoOeH OT OKpPYINIeHHs HATypIbHBIX HHCel.
BBIYKCASTE MPHOIIDKEHHBIE 9acTHBIE, BLIPAKCHHLIE Iecs-
THUHEIMH Apo0sMH, B TOM YHC/E NPH pEUICHHH 3alay
MPAKTHYECKOTO XapakTepa. BHINONHATE NMPHKUAKY H OLEH-
Ky pe3y/bTATOB JACHCTBHH ¢ AecATHYHBIMH Apobsmu. Pe-
IIATh TEKCTOREIE 3afaydl apUMETHYECKUM crocoboM, He-
IOJIL3YS 3aBHCHMOCTb MEXKIY BENHYMHAMH (CKOPOCTH,
BpeEMS U PpACCTOAHHE), AHAIM3MPOBATE M OCMBICIHBATH
TEKCT 3aAavd, nepedOopMyNHPOBATh YC/IOBHE, H3BIIEKaTb
HEOOXOAMMYIO HH(OPMAUMIO, MOAENIHPOBATE YCIOBHE C
TIOMOINBIO CXEM, KPMTHYECKH OIIEHWBATH MONYYEHHBId OT-
BET, OCYILECTBJIATE CAMOKOHTPONE, MPOBEPAA OTBET Ha CO-
OTBCTCTBHE YCJIOBHIO.

OKpyXHOCTB

PacnozHaBaTh pasnuuHbie Clydad B3aHMHOIO pacliofioxe-
HHA NIPAMONH M OKPYXKHOCTH, H300paXaTh MX € MOMOLIBIO
4epTEKHBIX HHCTpyMeHTOB. Mccnenosats cBofcTBa B3anM-
HOFO pACIIONOMEHHA TPAMOH H OKDY)KHOCTH, HCIOJE3Yd
9KCNIEPUMEHT, Habmonenue, H3MepeHHe, MOLENHPOBAHME.
CTpoHTE KacaTeNBHYIO K OKPYXHOCTH,

AnamusupoBatk cnoco6 [MOCTPOEHMA KacaTelbHOW K
OKPY>KHOCTH, [OLIATOBO 38JJaHHbIH PHCYHKAMH, BRITIONHATH
NOCTPOEHHSI, OCYIIECTBIIATE CAMOKOHTPOJb, MPOBEPAA CO-
OTBETCTBHE INOITYHUEHHOI'O usoﬁpmeuuﬂ 3aJaHHOMY. Kon-
CTPYMPOBATE &JITOPHTM MOCTpoeHus H3o6paxeHui, comep-
WKAIIMX KOHOWrypalMio «kacaTenbHad K OKDYXKHOCTHY,
CTPOMTE 110 aroput™My. QopMyTHPOBaTE YTBEDKICHHA O
B3aMMHOM PAacloONOKeHHH TIPAMOH H OKPYXHOCTH. Pacmo-
3HaBAaTh pazNHYHLIE CIY4ad B3aHMHOIO pAaCHOJIOKEHHS
IBYX OKpy)KHOCTeH, H300pakaTb MX C MOMOULIBIO UESPTEK-
HBIX HHCTPYMEHTOB ¥ OT pyxu. Hccnenosarts cBoiicTsa B3a-
MMHOIO pacroickeHHsa NpAMOH H OKPYKHOCTH, HCMOAB3YA
DKCNEepPHMEHT, HabJlofieHHe, U3IMEpeHHe, MOJAeNHpOoBaHHe.
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KoneTpyuposaTs airOpWTM MOCTPOEHHS H300pakeHHH,
COfiepIKAILUX JBE OKPYIKHOCTH, Kacalolllecs BHELIHHM H
BHYTPEHHHM 0GpazoM, CTPOWTE Mo anroputMy. Dopmynn-
POBATh YTBEKIEHHS O B3aMMHOM PpAacrofoXEHHH OBYX
okpy»xHocTei. CPaBHUBATE PA3/IMYHBIE CJy4ad B3AUMHOrO
PACNONOKEHHS JBYX OKPYKHOCTeH. CTPOHTH TPeyroJIbHUK
MO TPEM CTOPOHAM, OTNIHCHIBATH MOCTPOCHHE.
DopMyNHpOBaTh HEPaBEHCTBO TPEYTONBHHKA.

Hecnenorarts BOIMOXKHOCTE MOCTPOSHHA TPEYIOlbHHKA MO
TpEM CTOPOHAM, HCIIONB3YS HEPABEHCTBO TPEYTONBHHKA.
PacriosHaBaTE LMIHHAD, KOHYC, luap, H300paxarh WX OT
PYKH, MOJICITHPOBaTh, HCTIONB3YS OyMmary, miaCTdiuH, npo-
Bomoky u T. A HccnenosaTe CBOWCTBA KPYTHBIX TEH, HC-
MONB3YS IKCMEPHMEHT, HabmoneHHe, H3MepeHde, MoAeNy-
poeaHue. OnuckBaTh HX CBOWCTBA. Paccmartpuearth mpo-
creitinpe komOuHauuu Ten: Ky0 u 1map, HWAHHAD M Wap,
Ky ¥ LMIMHAp, NHpaMKMAa u3 mapos. PaccMaTpuBaTh Npo-
crefilive Ce4yeHH KpYIrNbIX Tel, NOMyJYaeMbie MyTéM npen-
METHOr0 WIH KOMIIBIOTEPHOTO MOJCJIHPOBaHMs, Onpene-
JSTh WX BHI. PacnosHaBaTh pa3BEPTKH KOHyca, UWIKRApPA,
MO/IENIKPOBaTh KOHYC M IIWIIHHAD H3 Da3BEPTOK.

OTHonieHHa H
POIEHTEI

15

OODACHATH, YTO TIOKA3HIBACT OTHOLUEHHME [BYX HMCEN, MC-
NO/L30BAaTE U MOHHMATH CTAHAAPTHBIE ODOPOThI PeuH CO
CNOBOM «oTHOLIeHHe». COCTABAATH OTHOIISHHS, OOBACHATD
COZlepIKATENBHAIN CMBICI COCTABNEHHOro OTHOUIEHHs. O0b-
ACHATH, KAK HAXOIAT OTHOUICHHE OJIHOMMEHHBIX H pasHo-
MMEHHBIX BEJIMUMH, HAXOOUTH OTHOLICHHAS BeMH4HH, Mone-
JTUPOBATh OTHOLUEHHS BEJWYMH C TOMOLIEIO PUCYHKOB H
yeprexell. PacnozHasate npofieMbl, AJ1 PeLIeHUs KOTO-
peix TpeGyercs NMPUMEHEHHE NOHATHS OTHOLUCHHA, B TOM
qyciie npoGieMbl U3 peanpHOH JKH3HH, H PellaTh MX.
AHaNM3MPOBAaTL B3aWMOCBA3L OTHOIIIEHHH CTOPOH KBajpa-
TOB, WX NMEpHUMeTpoB H miouaneid. OObACHATD, YTO rOKa-
3niBaeT MaciuTa® (kapTel, MJIaHa, yepTesxka, Mojenn). [pr-
MEHATH 3HaHHa O MacmTade [d peleHHa 3a0ay [pakTHye-
ckoro xapakrepa. CTPOHTH «KOTIMMY) (Uryphbl B 3aJaHHOM
maciutabe, Peurats 3a1a4n Ha ACNECHHE YHCEN W BEJIMYHH B
JAHHOM OTHOLIEHHH, B TOM YHCIle 3afa4H NPaKTHYECKOro
XapaxTepa. AHanH3MpoBaTh, KaK NpPU MOCTOAHHOM nepH-
METPE MEHAETCS MIOLA/L NPAMOYTONbHHKA B 3aBHCHMOCTH
OT OTHOLIEHHA €ro CTOPOH. BhipaskaTh NpOLIEHTH AECATHY-
HOW nipoGeio. XapakrepH3oeaTe AONH BENHUYMHBI pasiH4-
HBEIMH 9KBHBAJICHTHBIME CTIOCO0aMKH — ¢ TIOMOLIBIO Aecs-
THYHOH MIIM OOLIKHOBeHHOH ApoOR, mpoleHToB. Peluars
3a7aul Ha HaXO0XASHHE HECKOJBLKHX MPOLICHTOB BEJIUMUHEL,
Ha yeenuueHHe (YMeHBLIUEHUE) BENHUMHLI HA HECKONbKO
MPOLIEHTOB, Ha HAXOMJICHHE BEJIMIHHBI TTO &€ TIPOLICHTY.
[TpuMenaTs NOHATHE NPOLEHTA /I PEUISHH] 3a1a4 Mpax-
THYECKOTO COJIEpIKaHMA, 38Ja4 C peallbHBIMH [AHHBIMH,
BBITONHATE CAMOKOHTPONb IPH HAXOMICHHH [POLIEHTOB
BETHYHHBI, HCIIONE3YS MPHEMBI NpUKHAKH. TlepexoauTs OT
AecaTHYHON apofd K TpolieHTaM. BruipaxkaTs OTHOIEHWE
ABYX BEJHYHH B LPOlSHTaX. PemaTh 3aadi Ha Haxoxue-
HHE TIPOLEHTHOrO OTHOUIEHHS ABYX BETMUMH, B TOM YHCIS
C 33/1aYM C MPAKTHYECKHM KOHTEKCTOM, ¢ pealibHbiMK aH-
HbIMH. AHATM3UPOBATE TEKCT 3aja4H, MOJEIUPOBATE YCIO-
BHE C TOMOLBIO CXEM ¥ PHCYHKOB, OOBACHATD NOTy4eHHbIA
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pE3YNbTAT.

CuMmeTpHus

PacriozHaraTh MIOCKHE GHUTYphl, CHMMETPUMYHEIC OTHOCH-
TelbHO MpAMOM. BoipesaTh u3 Oymarw jige (urypsi, cum-
METPHYHBIE OTHOCHTEJILHO NMpsaMod. CYPOHTH C MOMOUIBIO
HHCTPYMEHTOB QHrypy (OTpPE30K, JIOMaHylo, TPEYTOIbHHK,
NpsMOYTONBHHK,

OKPY’KHOCTBb), CUMMETPHUHYIO NAHHOH OTHOCHTE/IBHO Mps-
Mo, u3oBpakars OT pyku. IIpoBOAHTH NMpsSMYHO, OTHOCH-
TeJILHO KOTOpoil ABe GHrypsl cHMMeTpHuHEL. KoHeTpyHpo-
BaTh OPHAMEHTHI K IAPKETEL, HCTIONb3YS CBOHCTBO CHMMET-
pun. POpMyNHpOBATL CBOKCTRA ABYX (PHIyp, CHMMCTpPHY-
HEIX OTHOCHTeNbHO npAMoii. Mccnesorats crolicta uryp,
CHMMETPHYHBIX OTHOCHTEJILHO TUIOCKOCTH, HCNOMB3yA JKC-
nepumeHT, Habntogenue, Moneauposanne. ONHCEIBATE HX
cBoiicTra. HaxonuTh B OKPY>XaIOILEM MHpE TUIOCKHE H [POo-
CTPAHCTBEHHBIE CHMMETPHUHBIE GHTYPBI.

PacnosHasaTh (GHIypbl, HMEIOLIHE OCh CHMMETpHH. Bipe-
3aTh MX U3 OyMarud, H300paxaTs OT PYKU H C NIOMOLLBIO HH-
cTpymenTos. [IpoBosHTE OCh CHMMETPUH Qurypsl. Gopmy-
AnpoBaTh CBOHCTBA PaBHOOEIPEHHOrO W PaBHOCTOPOHHErO
TPEYroJIbHUKOB, MPAMOYIOJBHHKA, KBajpaTa, Kpyra, CBs-
3aHHBIE ¢ oceBol cummetpHed. DOPMyIHpPOBAaTLH CBOWCTBA
napajuteneninesa, Kyba, komyca, LWTMHIApa, IUapa, CBS-
3aHHBIC C CHMMETpHEH OTHOCMTENBHO TUIOCKOCTH. KoH-
CTpYHpOBaTh (UIYPEI, HCTIONb3YA CBOHCTBO CHMMETPHH, B
TOM UYMCIE C OMOIIBIO KOMITBIOTePHbIX NporpaMm. Pacio-
3HABATEL IUIOCKME (HTYPEl, CUMMETPHYHBIE OTHOCHTENIBHO
touky. CTpouTs QHIypy, CHMMETPHUHYIO AAHHOH OTHOCH-
TEJIBHO TOYKH, C MMOMOLIBI) MHCTPYMEHTOR, AOCTpauBaThk,
W306paxKaThL OT PYKH.

HaxoguTe UECHTP CHMMETPHH (GHIYpPHl, KOH(Urypailku.
KOHCTpYHpOBATE OPHAMEHTH] ¥ MAPKETHI, HCTIONB3YS CBOH-
CTBO CHMMETPHH, B TOM YHCJ/IE C NOMOILBIO KOMIIBIOTEPHBIX
nporpamm, POpMYITHpOBaTE CBOHCTEA QHUryp, CHMMETpUY-
HBIX OTHOCHTENLHO ToukH. Mecnenosars ceojictea ¢uryp,
YMEIOLIAX OCh H LECHTDP CHMMETPHH, WCIIOAbL3Ys 3KCIEPH-
MEHT, HabIIoCHHe, H3MEpeHHe, MONeNHpoBaHue. BEIIBH-
raTh FHNOTE3sl, POPMYNIHPOBaTh, 0GOCHOBBIBATE, ONPOBEP-
FaTh C MOMOUIGI0 KOHTPIPHMEPOR YTBEPIKACHH: 00 OCeBOH
M IEHTPaILHOH CHMMETPHH QHIYD.

Beipaxenus,

dbopMyns,
yparHEHHA

15

O6cyxaaTs 0cOBEeHHOCTH MATEMATHUECKOro A3pika. 3armi-
CBIBATH MATEMAaTHYeCKHEe BBIPAKEHHS C Y4Y&TOM MpaBEi
CHHTAKCHCA MATEMATHUYECKOro A3bIKA, COCTABIATE BRIpAIKE-
HHSL 110 YCI0BHAM 33024 ¢ GYKBEHHBIMH JaHHBIMH. Hermons-
30BaTh OYKBBI [UIS 3AIIACH MATEMATHYECKHX TIPS/UIOKCHNH,
OBIIMX YTBEPKIACHNH; OCYLIECTBIIATL MSPEBOJ C MATEMATH-
HecKOTo A3BIKA HA €CTECTBEHHBIA A3nIK ¥ HaobopoT. Mmmo-
cTpupoBaTh OGLIME YTBEPIKACHUS, 2aTMCaHHBIE B OyKBEH-
HOM BHAE, UHCIOBEIMY rIpUMepamu. CTPOUTE peyueBble KOH-
CTPYKLHH ¢ HUCMONB30BAHHEM HOBOH TEPMWHOJIOTHH (6yx-
BEHHOE BLIp@XEHME, UHC/IOBas [OJCTAHOBKA, 3HAYCHHE
GYKBEHHOTO BBIPAXEHHSA, AOMYCTHMBLIC 3HAYEHHA Gyke).
BBIUMCAATL YHCIOBEIE 3HAUYEHHS OYKBEHHBIX BHIPAXEHWH
NpH AaHHBIX 3HaueHuax Oyxs. HaxoquTe AOMyCTUMEIE 3HA-
yeHHsn OYKB B BhipaskeHHH. OTBedaTh Ha BOTIDOCEI 3371a4 C
GyxBEHHBIMH JNaHHBIMH, COCTABIAS COOTBETCTBYIOMME Bbi-
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paxcHus. COCTaBAATh (POPMYIIbi, BHIPAXKAIOITHE 3aBHCHMO-
CTH MEXIY BENHUHHAMM, B TOM HHCJIE MO YCIOBMAM, 3a-
NAHHBIM PHCYHKOM. BhIudcIATE 110 GOpMyJiam; BbIpakaTh
13 OpMYJIBl ORHY BEIHUYKHY depes ApyrHe. Haxoputs ske-
MEPHMEHTABLHEIM ITYTEM OTHOLIEHHE JUTHHE] OKPYKHOCTH K
nvamerpy. OOGcyxpaTe OCODEHHOCTH 4MCTA T, HaXOIWTh
JOTIONHHTENBHYIO HHGbOpMaunio 06 3TOM HucRe. 3HAKo-
MHTECH ¢ QOPMYMAMH AJIHHBl OKPYHOCTH, IUTOLALH KpY-
ra, 00béMa mapa; BLIYHCIAST M0 ITHM dopmynaM. Beruuc-
JT6 pasMepel GHUryp, OrpaHHuEHHBIX OKPYKHOCTIMH H HX
ayramu. OKpyTnaTh pesy/bTaThl BBIYWCIEHHH no ¢opMy-
naM. CTpOHTE peueBble KOHCTPYKLUHH ¢ HCNONB30BaHHEM
CJIOB «yPaBHEHHWe», KKOPEHb ypaBHEHWaA». [IpoBeparsh, AB-
nseTcs MM YKa3aHHOE YHCIIO0 KOPHEM pacCMarTpHBaeMoro
ypaBHeHus. PelmaTh ypaBHeHHMA Ha OCHOBE 3aBHCHMOCTEH
MeKIy koMnoHeHTamu feitcTeuil. CocTaRnsre MaTeMarH-
4yeckHe MOIeNnK (YPaBHEHHA) 110 YCIIOBHAM TEKCTOBLIX 3a-
nav.

Llennie uncna

13

TpUBOAKTE NPUMEPEl HCMOJIL30BAHWA B JKH3HH MOJIOXKH-
TeJbHBIX W OTPHLATENILHBIX WHcen (TeMneparypa, BbiMI-
PbILI - MPOUIPHILL, BBILIE - HHXE YPOBHA MOpe W np.). Onu-
ChIBaTh MHOJKECTBO Le/niX uucen. OOBICHATh, Kakue Le-
JBle YMCNA HA3BIBAIOT MPOTHBOIMONOXHEIMH. 3alHCHIBATE
YHCIIO, MPOTHBONOJIOKHOE JAHHOMY, ¢ [OMOINBIO 3HaKa
«MHHYCY. Yrmpomars 3anucd thnma —(+3), «(-3). Cono-
CTABJIATE CBOHCTBA PAJIa HATYPANIbHBIX YHCEN M PAMA LEeAbIX
yycen. CpaBHMEBATH H YTIOPAZOMHBATE ligjible yucna. H306-
pajKaTs LeIble YHeIA TOUKAMM HA KOOPAHHATHOMH NPIMOH.
Hcnons308ate KOOPHMHATHYIO TIPAMYIO KaK HarsaaHyo
Onopy NpPH PEUICHHH 3a/1a4 Ha CPABHEHHME LE/bIX THCEN.
O6BAcHATH Ha NMPHMEPAX, KaKk HAXOIAT CyMMY ABYX UEJBIX
yHcesl. 3aMuceIBATh HA MATEMaTHICCKOM A3bIKE CBOMCTBO
HYNSl TIPH CIIOKEHHMM, CBOMCTBO CYMMBEI IPOTHBOTOJIOMHBIX
uxcen. YNpolIaTe 3afdch CyMMEl LIENBIX YHCes, OlTyckad,
e 37O BO3MOXHO, 3HaK «+» W ckobkH. [lepecrapnars cna-
raeMole B CyMMeE [IEJTBIX YHCEIL,

BEIMHCAAT CYMMBI LISJIBIX WHCEN, cofiepxalnne asa u 6o-
nee claraeMplX. BBIYHCIATE 3HaYeHUA OYKBCHHSIX BbIpa-
sxeHuit. OOpMYHPOBATE NMPAaBUAO HAXOKAEHWUS Pa3HOCTH
LeNbIX 9HCE, 3alIMCBIBATE €T0 Ha MARTEeMaTHYECKOM sA3biKe.
BHYHCAATE pa3ROCTb ABYX LEMEIX 4YHCEN. BHIMHCIATE 3HA-
YeHHA YMCJIOBBIX BBIPAKEHHH, COCTABJICHHBIX M3 LENBIX
YHCeN ¢ NOMOILBIO 3HAKOB «+» M «—», OCYILECTR/IATH CaMo-
KOHTPOJb, BLIMKCIATE 3Ha4eHHA CyKBEHHBIX BBIpaKEHHH
MpM 3aJaHHBIX UesX 3HaveHnsx Oyks. ConocTaBNnsTh BbI-
MONHHMOCTL JEHCTBUA BEIMHTAaHHA B MHOMKECTBAX HATY-
paJIbHBIX 4HCeN M IefblX uncen. POpMyHpOBaTs Npasuia
3HAKOR MpPH YMHOYKEHHH H JEJIEHHH LENbIX YHCEN, WUIo-
CTPHPOBATh WX NPUMEPaMH, 3anHCHIBATE Ha MaTeMarHue-
CKOM SI3BIKE PABEHCTBA, BhIpaykatouue ceolctea 0 u 1 npu
YMHOMEHHH, NPABHI0 YMHOMEHHS Ha —1. BBIMHCIATS TPo-
W3BEJEHHA M HacTHbIG LENbIX unced. BoIYHCAATE 3HAYCHHA
YHCIOBLIX BbIPAKCHHI, CONEPalMX PasHele ACHCTBHA C
LEJIBIME UHCIIAMH. BRIYUCAATH 3HAUCHUS OYyKBEHHBIX BBI-
POKEHHI NPH 33JaHHLIX LEbIX 3HadeHuax Gyks. Mccneno-
BaTh BONpOC 00 HM3MEHEHHM 3HAKA MPOU3BEOCHHS LENBIX
ypcen NpH K3MEHSHUH Ha IIPOTHRONONOKHBIE 3HAKOB MHO-

16



skuteneit. Onposeprath ¢ NMOMOLILIO KOHTPIPHMEPOR He-
BEPHLIE YTBEpPXKAEHMs O 3HaKax pe3ynsTaToB AcHeTBHiA ¢
HeJlBIMH UACTIAMH.

10

MHoXecTBa.
KomGunartopuka

[IpHROAMTL NpHMEPhI KOHEUHBIX Y OECKOHEUHBIX MHO-
aecTB. CTPOUTD peyeBbIe KOHCTPYKLHM ¢ HCTIONB3OBAHHEM
TEOPETUKO-MHOMKECTREHHON TEPMHHONIOIMH M CHMBOJIHKH,
NEPEBOANTE YTBEPXKAEHHA C MAaTeMaTHYeCKOTo 43blka Ha
pycckuif ® HaobopoT. POPMYNHPOBATE ONPEACICHUE MOf-
MHOMKECTBA, HIUTIOCTPUPOBATh MOHATHE MOAMHOKECTBa €
nomomplo xpyros Oiinepa. Ob6cyxaars COOTHOLIGHH:
MEXJTy OCHOBHBIMM UHCJOBBIMH MHOXECTBAMH. 3alHCH-
BaTh HA CHMBOJIHYECKOM A3BIKE COOTHOLIEHH MEXJY MHO-
ECTBAMH K MPHUBOAWTH NMPHMEPH! Pas/IHIHbBIX BapHAHTOB
WX nepeBoja Ha pycckuil asbik. HMecneposars sompoc o
YHCSTE TIOAMHOMKECTE KOHEMHOTO0 MROXecTBA. DopmyHpo-
BaTh oOrfpefeneHuA OOBEIMHEHHS K TIepecevdeHHs MHO-
#ecTe. VmmocTpupoBaTh 3TH MOHATHSA ¢ MOMOIIBIO KPyToB
Diinepa. Ucrions308aTh CXEMBI B KA4Y€CTBE HAMNAAHOH OC-
HOBBI A1 pa3bueHNA MHOMKECTBA Ha HelepeceKarolHecHt
NOAMHOKECTBA. IIpHBOAXTL MpHMephl KiaccubHKaimi u3
MaTEMaTHKH M M3 ApyrHx obsacreii 3Hanua. IIposoants
JIOTHYECKHE PACCYIKICHHA TI0 CKNKETAM TEKCTOBBIX 3a/1aq ¢
NOMOIIBIO Kpyroe Diliiepa. Pemate kOMOHHATOpHEIE 3ana-
4y ¢ NOMOILIO TNepefopa BO3MOXHBIX BapHaHTOB, B TOM
YHCIIE ITYTEM NIOCTPOEHHS IepeBa BOIMOKHBIX BAPHAHTOB.
CTpOWTh TEOPETHKO-MHOIKECTBEHHbIE MOZIENH HEKOTOPbIX
BHJOR KOMDHHATOPHBIX 33034

11

PanroHankHEIS
qucna

16

ITpuMeHAT B PeYH U TMOHMMATL TEPMHHOJOIHIO, CBA3AH-
HYIO C palMOHANIBHBIMK YHC/IAMY; PACTIO3HABATS HATYpallb-
Hble, lenble, OpobHbBIC, MONOMKUTEABHEIS, OTPHUATENBHEIE
YyHCia, XapaKTepu3oBaTh MHOXKECTBO PaLMOHANBHBIX YH-
cen. [TpUMeHATh CHMBOJBHBEIE O0O3HAYCHUs i 3aNHUCH
YTBEPXACHHH O palMOHANBHBIX YHCAAX, O COOTHOLIEHHAX
MeMCIy MOAMHOMXKECTBAMH MHOMKECTBA PALMOHAIBHBIX “H-
cent. [IpuMensTs, cUMBONbHOE 0603HaYeHHe
IPOTHEOMONOKHOrO HHCNE, OOBACHATE CMBICI 3aNHceH TH-
na (—4), ynpolaT, COOTBETCTRYIOIHE 3anucH. H3obpaxkare
paLMOHANEHbIE 9HC/Ia TOYKAMH KOOPAMHATHOH MpAMOH.
MoenHpoBaTh ¢ MOMOLIBIO KOOPAMHATHOH TIPAMOH OTHO-
MieHHA «BONBIE» M «MEHBLISY JIA PAIMOHAIEHBIX THCEN.
TIpHMEHATs M MOHHMATE MEOMETPHYECKHH CMBICI MOHATHA
MOIYNIsl HHCIIA, OTPEAENIATE MOAY/1b PAHOHANLHOrO THC/a,
MCIOJB30BaTh CHMBOJIBHOE OOO3HAYEHHES MOAyns A 3a-
MMCH M yTeHMA yTRepx/eHHH. CpaBHHBATE W YIIOPAJAOUH-
BaTh palroHaibHbIE Yracna. QOopMyNHpOBaTh MPaBHia ClIo-
KEHHA JIBYX 4YHCEN OJIHOIO 3HAKa, ABYX HHCEN PasHbIX 3Ha-
KOB, NPABWIIO BRIYHTAHUR M3 OIHOTO YMCIA APYToro; npw-
MEHSATH 3TH TIPaBUAA [UIS BLIYWCIEHMA CyMM, PasHOCTeH.
BrINOMHATE YHCAOBLIE [IOICTAHOBKH B CYMMEI H PasHOCTH,
3anucanHble ¢ NMOMOIBIO OyKB, HAXOJWTE COOTBETCTBYHO-
niMe ux 3HaveHuA. [1poBOINTE HECNIOMKHEIE HCCISOBARNS,
CBS3aHHBIE CO CBOWCTBAMH CYMMBI HECKOJBKHX panug-
HANBHBIX uKcen (HampuMep, 3aMeHa 3HAKa KaKIOoro clara-
€MOT0).

DopMyNKPOBATH PABAJIA HAXOXKACHHA

IMPOH3BEHAEHAS H YACTHOTO JIBYX YMCEJl OAHOTO 3HAaKa, NBYX
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YHCEN Pa3sHbIX 3HAKOB, MPHMEHSTE 3TH NIPaBHIIA [IPH YMHO-
MEHUM H JIeNeHHH PallMOHAIBHBIX uucen. Haxoaute xBan-
paTh! Y KyOsl panlHOHANbHBIX Yucesn. BeluucnaTh 3HaveHus
YMCHOBLIX BLIPKEHUH, COOSP)KAIIHX pa3Hble AeHCTBHA.
BBIDONHATL YHCIOBBIE NMOACTAHOBKH B OpocTeiiline Oyk-
BeHHBIE BLIp&OKEHHs, HAXOMUTL COOTBETCTBYIOWHE MX 3HA-
ueHuA. IIpHBOAUTL MPUMEpPB] Pa3NIMYHBIX CHCTEM KOODIHM-
HAT B OKPYXKAIOWIEM MUpe, OTIPeleNIsTh M 3aHUCHIBATE KO-
OpAMHATEl OOLEKTOB B PA3NIMYHEIX CHCTEMAaX KOOPOHHAT
(imaxMaTHad OCKa; WHPOTA H JOATOTA, a3MMYT H T. A.)
OOBACHAT, W WULIOCTPHPOBATb IIOHATHE NPAMOYTONBHOM
CHCTEMBbI KOOPJMHAT Ha IUIOCKOCTH, MPUMEHSTE B PEYH M
MOHUMATL COOTBETCTBYIOLIME TEPMHHEI W  CHMBOMMKY.
CTpoHTE Ha KOOPIMHATHOM TIOCKOCTH TOYKH K GUrypEl no
3aJaHHBIM KOOPJAHHATAM, OTPEJeNsTs KOOPOHHATE! TOYEK,
IIpoBOAHTE HECTOKHBIE HCCNEROBAHHA, CBA3EHHBIE C pac-
TIOJIOXKEHHEM TOUCK Ha KOODAMHATHOW TUIOCKOCTH.

12

MHoroyroJibHg-
KH H MHOIO-
rpaHHAKH

10

PacnosHasaTe mapajienorpaMM Ha vepTexax, PUCYHKax, B
oxpyxaioleM MHpe. HzobpaxaTs mapannesorpaMm ¢ Hc-
TIONIB30BAHHEM YEPTEKHBIX MHCTPYMEHTOB, MOZGIHPORaTE
napajuteNorpamMM, Mcrons3ys Gymary, IUTACTWIMH, NPOBO-
JIOKY M T. A. Mccnenosats M ONMCHIBATE CBOMCTBA Mapaine-
jJorpaMma, HCTIONB3yd IKCIIEPHMEHT, Habmonenue, u3me-
penue, MoaenuposaHe, GOpMYHPOBaTh, 00OCHOBLIBATS,
OIPOBEPraTh ¢ DOMOLIBIO KOHTPIIPHMEPOB YTBEPHACHHA O
cBOMcTRax napannenorpamMma. CpaBHMBaTk cBoOicTBRa na-
pajuleJiorpaMMOB  pasiMYHBIX BHAOB: poMba, xBajpara,
NpsAMOYroibHHKXA. BEIABHraTs 'MIOTERH], CTPOUTEL JIOTHUE-
CKyIO LETOUYKY PpacCy)KOEHHMH © CBOHCTBax mapauieno-
rPaMMOB Da3NMYHBIX RUIOB, OOBACHATL ux. KoHcerpympo-
BaTh CLiOCOOL! NMOCTPOSHHA MapaluIeNorpaMMoB MO 3aAaH-
HBEIM PHCYHKaM, OCYILECTBIATE CAMOKOHTPOIIb, IPOBEpss
COOTBETCTBHE TMOJIYUYEHHOTO H300pakeHHs 3afaHHOMY.
H306paxaTe paBHOCOCTABNICHHbIC (HIYPHI, ONPENENITs HX
nnomaan. MonenuposaTe reoMerpudeckue GUIyps n3 Oy-
Mary (TepeKpavBaThk [IPAMOYIONBLHUK B MapajuIenorpamMM,
JIOCTpavBaTh TPEYTONBHHK 10 napauienorpamma), CpasBHH-
BaTh PUTypHI IO IwIowaaH. CopMyRHpPOBaTS CBOHCTBA pag-
HOCOCTaBNEHHbIX GHryp. CocraBnaTte GoOpMynsl ans Bbl-
YHCHeHYA ILIOIA/H NapaienorpaMma, TUIOWAad MpaMo-
YTOIBHOrO TPEYToNbHUKA. BHIMONHATE H3MepeHHA H BBI-
YHCJLITE [UIOWAAH NapajuienorpaMMa M TpeyronsHuka. Mc-
NOJIb30BaTh KOMIBIOTEPHOE MOMEIHPOBAHHE M JKCIEpH-
MEHT JUIi HM3YYSHHA CBOMCTB reOMeTpHUecKHX (uUryp.
CTpOHTS JIOTHUECKYIO HETIOUKY pacCy;AeHHH O paBHOBe-
nukyx Gurypax. PelraTs 3aiaqy Ha HAXOMISHHE TUIOLIAMEH
napannejorpaMMoOB M TPEYroJLHUKOB. PacnosHapaTh
MPH3MBEI Ha YEpTeXKax, PUCYHKaX, B OKPY)KalOLleM MHpe.
Hazeisate npusmel. Konuposats npuamsl, nzo6paxEHnsie
Ha knetvaTol OyMare, OCYLIECTBIATL CAMOKOHTPOE, TIPO-
BepAsd COOTBETCTBHE MOJMyYEHHOTO H300paXKeHUR 3a[aHHO-
My. MozenupopaTh NMpu3Mbl, Henosns3ys Gymary, mnactu-
JIMH, NPOBOJIOKY W T. 1., H3rOTABIMBaThb H3 Pa3BépToOK.
Onpenenate B3aHMHOE pacroloXKeHWe IpaHeit, pébep,
BepluMH npu3Mbl. Mccnenopsats cBOHCTBA NPH3MBI, HCIIONB-
3ya 3KCTNIEPHMEHT, HabmoaeHue, H3MEPEHHE, MOOEAUPOBaA-
Hue. OnucelBaTb CBOMCTBA INPH3MblL, HCIIONB3YS COOTBET-
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CTBYIOLIYI0 TEPMHHONOrHO. (OPMYIHpOBaTh YTBEpHAL-
HHY O CBOMCTBAX TIPH3MEI, ONMPOBEPraTh YTEEPKAGHHA C
NOMOLIBIO KOHTPIPHMEPOR. CTPOHTE TOrH4ECKYHO ENOouKy
paccyxieHuit o cBoficTBax mpusM. COCTaBIATE tdhopMy s,
CBA3AHHBIE C JHHEHHBEIMH, IULIOCKHMH W NPOCTPAHCTBEHHE!-
MH XapaKTepHCTHKaMH Npu3Mbl. MoJenpoBaTh H3 NPH3M
JIPYrHe MHOIOrpaHHHKH.

13 | lloBTopenue 15
Hroro: 1754 KoHTpoNbHEIE paboTH - 7
Hroro: 3504

Kpn'repxm OIIeHKH MHCbLMEHHBIX KOHTPOJIbHBIX pa60T YYAIHXCHA M0 MATEMATHKC,

OTBET OLEHHBAETCA OTMETKOR «5», eciid: paboTa BhIIONHEHA I0THOCTRIO;

B JIOTHUECKHX paccyKAeHHAX B 000CHOBaHHHN PEINCHHS HET npobenoB H OMHBO0K;

1) B pellEHHH HET MaTEMaTHIECKUX OMHGOK (BO3MOXHA OJfHA HETOUYHOCTE, OIUCKA, KOTO-
pas He ABJIASTCA CIICACTBAEM HE3HAHHS WM HEOHHUMAaHHA yueOHOTO MaTepHaia).

OrMeTKa «4y CTaBUTCA, ECIIH:

1) paboTa BEIOJHEHA NOMHOCTBIO, HO 0GOCHOBAHHSA MAr0B PEIICHHSA HENOCTATOHHAT (ecnu
yMeHHe 0GOCHOBBIBATE PACCYIKACHHS HE ABIIANOCH CIICHHATLHEIM 06BEKTOM TIPOBEPKH);

2) ZONyNIEHB! OfHA OIMOKA WK CCTh /B4 - TPY HEJOUETA B BBIKIAJKAX, PHCYHKAX, HCpTe-
Jax WIK rpabukax (eci 5TH BEAbI paboT HE ABIAIHCH CHELHAIBHBIM 0oGBEKTOM MPOBEP-
KH).

OtMeTEa «3% CTARUTCH, SCITH:

1) monymero 6onec OfHOH omMOKH WKt GoNiee JIBYX - TPCX HENOUETOR B BhIKIA/IKAX, qepTeikax
wili TpadHKax, Ho ydammiica obnanaeT oG13aTeNbHEIMA YMEHUAMH T10 NIpOBEPAEMOii TEME.
OTMeTKa «2» CTABHTCH, €CIIH:

1) fmomymIeHBI CYLIECTBEHHBIG OIMHOKH, [TOKA3aBIINE, UTO yuammitcs He obnagaer obs3arens-
HBIMH YMEHHAMH [0 JaHHOH TeME B TOMHOH MEpE.

2) paboTa Ioxasana MOJHOE OTCYTCTBHE Y Y4AMErocd o6M3aTenbHBIX 3HAHUH ¥ yMEHHH MO
IpOBEPsIeMOit TeMe HIIH 3HAaYHTE/IbHAA 1aCTh paboTHI BEIMIOJIHEHA He CAMOCTOSTEINBHO.

Onucanue yuebHo-mMemooudecKoz0 i MamepUanibHo-mexHuieckozo obecneuenusn obpaszoea-
menbHo20 npoyecca

1. HopmaTHBHEE NOKYMEHTHL: DefepaIbHbIi rocyRapCTBEHHBIH 00pa3soBaTe/ibHbIH CTAHAAPT
OCHOBHOFO 06IIero 06pa3oBanus, IPUMEPHOI NPOrpaMMel 10 Y4eGHBIM NPeIMETaM «Cranyap-
THI BTOPOTO TMOKOJeHus. Martemarnka 5 — 9 wrace» — M.: Ilpoceemenre, 2011 r. u «Marema-
Tuka. Pafodue IporpaMMbD», ~ H3AATENBCTBO Y THTEIBY, 2011. CocraButenu T. A. JlonaTuHa,
I.C. Memepakosa.
2. YueBHHKH: 10 MATEMAaTHKe 111 5—6 KIIaccoB
- YMK .B.Jlopodees, U.@. Iapsirun, C.B. Cysoposa, E.A. Byunmosuy, JI.B. Kysnenora, C.C.
Munaesa, J1.O. Pocnosa, MaTeMaTHKa 5,0K/aCCHL.
3.Hayynas, Hay4HO-TIOIy IspHast, HCTOPHYECKAs NUTEpaTypa.
4.CnpaBoYHEIE nocoOus (3HLHKIIONENHH, CIIOBapH, CIIPaBOYHHKH no
MaTeMaTHKe H T.IL.).
5.TleuaTHrle TOcOGHS: MOPTPETHI BEAAIOMHUXCA JeATeNneH MaTeMATHKH.
6.MudopMarHoHHEIE CPEACTRA

- MyneTEMenniiHble 06yyaroiie IporpaMMBl M 2IICKTPOHHEIC yueOHEIE H3/JaHHs 110 OCHOB-

HEIM pasfiesaM Kypca MaTeMaTHKH.

18



- 3J1€K'I‘p0HHa}I Oasa JaHHLIX UIA CO3OaHH TEMAaTHICCKHIX H HTOTOBRIX PAasHOYPOBHCBEIX

TPEHHPOBOYHBIX H IPOBEPOUHBIX MATEPHAIIOB Ul OPTAaHH3aME GPOHTANBHON 1 AHIMBHIY-
allbHOH paboTHL

7. Texuudeckue cpeacTsa obydenus
- MyIETHMEAHHHEIN KOMIIBIOTED.
- MyNETHMEIMAHEIA [IPOEKTOP.
- DkpaH.
8. YueGHO-TIpaKTHUeCcKoe U yueOHO-NabopaTopHOe 000pyI0BaHKE
- Jlocka MarHuTHa.

- KOMIIJIEKT YEPTERHBIX HHCTPYMEHTOB (KJIACCHBIX H Pas/aTO4HbIX): JIHHElKa, TPaHCIIop-
THp, yrofsHEK (30°, 60°, 90°), yrombruk (45°, 90°), LUPKYI®.

- KOMILIEKTH] ITaHEMETPHYECKUX H CTEPEOMETPHIECKHX Tell (IMOHCTPAHOHHBIX 1 pasiia-
TOYHBIX).

IL1aHBpyeMble pe3yIbTaThl H3y4eHRHA yaebHoro npeamera «MaTemMaTHKRA»

B pesynvmame usyueHus MameMamuKu 6oInyCKHUK donicen

- NOHAMATH CYIIECTBO IIOHATHA ITOPATMA; IPHMEPLI ATOPHTMOB, BEPOATHOCTHEIH XapakTep
MHOTHX 3aKOHOMEPHOCTEH OKPYIKalollero MHpa; MPUMEPEL CTATHCTHHECKHX 33KOHOMEPHOCTEH M
BBIBOJIOB,;
_HCIIOJIB30BATH MaTeMaTudeckue POpMYAb], YPABHEHH, TPHMEpPL] X TIPHMCHEHHS Ul PEICHIA
MaTeMaTH9eCKHX H MPaKTHIECKHX 387181,
-[O3HAKOMHTLCS, KaK MOTpeGHOCTH MPAKTHKH IPHBEITH MATEMATHHECKYIO HayKy K HeobxoauMO-
CTH PACIHPEHUS TORSTHS YHCIIA; KAKKM 00pasoM reoMeTpys BOSHHKIA U3 MpaKTHYECKHX 3a1a4
3eMyIeMepHs; TIPUMEPEI TEOMETPUYECKHX 0OBEKTOB H YTBEPXKICHHH O HHX, BOXKHBIX JUIA IpaK-
THKH;
- BBIMOJHATH YCTHO apHdMETHUYeCKHe JEHCTBHA: CIIOXEHNE H BEIYHTAHHC IBY3HAUHEIX uHcel ¥
MECATHYHBIX Apolel ¢ ABYMs 3HaKaMM, YMHOKCHHE OJHO3HATHBIX 4HCEN, apH{(pMETHUECKHE
oIepanuu ¢ OOLIKHOBEHHEIMH JIPOOSMH ¢ OIHO3HAUHBIM 3HAMENATENICM 1 JHCIIHTEICM;
- NIEPeXOMNTb OT ONHON QOPMBI 3aNMHCH YHCET K ApYTroM, TPeACTABIATh AECATHIHYIO IPOOE B
Byie OOBIKHOBEHHOM W B IPOCTEHLINX CITy4asX OOBIKHORCHHYIO B BHIE JeCATHYHOM, NPOUEHTHI
- B BHJE ApoOH ¥ ApoOb - B BUJE TPOLEHTOB;
- BEIIONHSATS apHPMETHUECKHE ACHCTBHA C PAlMOHANBLHEIME THC/IAMH, CPAaBHUBATH pandoHalib-
HBle U JeHCcTBUTEIBHEE YHCTA; HAXOAUTh 3HAYCHHA HHCIOBLIX BEIP@KCHHIH;
- OKpYTJIATH LEHIE YKCIa ¥ ACCATHYIHbIC IpofH, HaXOAHTDH TPHOIFIKCHHA THCE! C HEIOCTATKOM
U ¢ H3GHITKOM, BEITONHATE OlEHKY YHCIIOBBIX BHIPAKEHHH;
- [1OJIB30BATHCS OCHOBHEIME €IMHHIAMH JUIMHBI, MaCChl, BDEMEHH, CKOPOCTH, THIOIIANA, ofbeMa;
BHIpAXATh OONEE KPYNHBIC SAHHHIIBL 4Spes Gonee MeNKue A Hao0OpoT;
- pelliaTh TEKCTOBBIE 3a1auH, BKIIOYAs 3a/atH, CBA3AHHEIE C OTHOIIEHHEM H C TIPONOPIHOHANb-
HOCTBIO BETHUHH, JpOoOIMH M IPOIIEHTAMH;
- COCTARJIATH GYKBEHHBIE BBIpaXCHH ¥ GOPMYJIB! IO yCIOBUAM 3a/atd; OCYIUECTBILTS B BBIPA-
JKEHHAX ¥ (OpPMYJIaX UMCIOBEIE NMOJICTAHOBKM M BBIIONHSATH COOTBETCTBYIOIIHE BBIYHCIICHHUS,
OCYILECTBJATE TOJACTAHOBKY OJTHOrO BLIDAXCHHS B JPYTOC, BBIpAXaTh U3 GOopMYyN OIHY ITepe-
MEHIYIO Yepe3 OCTANIbHBIE;
- pelnarh THHEHHBIC YPaBHCHHS,
- p300paXaTs YHUCa TOUKaMH Ha KOOPAMHATHOH IpsAMOH;
- OIPEASNATS KOOPAKHATEI TOUKH MIOCKOCTH, CTPOMTD TOHUKH C 3a[aHHBMH KOOpIOWHATAMH,
- [10JIB30BATHCA S3LIKOM MEOMETPHH VIS OTTHCAHMs NPEIMETOB OKPYKalOIEro MEpa,
- PACIIO3HABATH [€OMETPHUCCKUE QUIYDHI, PasiHaTh HX B3aHMHOC pacHoJIOKEHHE;
- u3obpaxars reoMeTpHuecKue QUIypBI; BBIIONHATE YEPTCHH 110 YCIIOBUIO 33724, OCYINECTB-
ngTH MpeobpasoBaHua QUTYD;
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- paclio3HaBaTk Ha 4YECPTCKaX, MOICIIX H B Opr}KaIOIHCﬁ 00CTaHOBKE OCHOBHEIE IIpocTpan-
CTBCHHEIC TCHA, n306pax<a'r1> HX;

Boinycknux nonyuum 03M0XMCHOCMb UCNOB306AMb NPUODpemenble SHARUA U YMEHUA 6
HPAKMUYECKOIT OcAMeabHOCHU U NOBCEOHESHONR HCUSHU ONIR:
- peINeHHS HECIOXHEIX NPaKTAYECKHX PACUCTHRIX 3aJad, B TOM YHCIIE ¢ HCIOJB30BAHHEM IpPH
HeoOXOAHMOCTH CIIPaBOYHLIX MATEPHATIOB, KAILKYAATOPA, KOMIIBIOTEPA;
- YCTHOH NIPHKHAKH U OLICHKH pe3y/bTara BEIYMCIEHHIT; IPOBEPKH pe3yIbTaTa BEIYMCIECHHS C
HCIIONL30BAHUEM PA3IIMYHEIX HIPHEMOB;
- HHTEPIPETAIMH PE3YJILTATOR PEIMEHU 33744 ¢ YUSTOM OTPAHHMYEHWH, CRA3aHHEIX C PEANbHEI-
MH CBOHCTBAMH pacCMATPHBAEMBIX IPOLECCOB H ABICHHH;
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