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Pabouas mporpamma (nanee — Ilporpamma) mo npeametry «MaremaTtuka
aZpecoBaHa OOY4YarONIMMCSl C HApPYIICHUSIMHU CIIyXa, MOJy4aroludM OCHOBHOE
oOmee oOpazoBanue (Bapuant 2.2.2 O0O). IIporpamma pazpaboTaHa Ha OCHOBE
denepaabHOr0 TOCyAapCTBEHHOTO 00pa30BATENbHOIO CTaHJIapTa OCHOBHOTO
oO1ero oOpazoBaHus.

HOACHUTEJBHAA 3AIINCKA

Marematuka, SBJSISICH OJHUM W3 CHCTEMOOOpPA3yIONIMX MPEAMETOB
Marematuka, SBISISICE OJHUM W3 CHUCTEMOOOPA3YIOMIMX MPEAMETOB IIKOJIBHOIO
oOpa30oBaHUs, WTPAECT BAKHYIO POJIb B JIMYHOCTHOM W KOTHUTHBHOM DPa3BUTHH
oOyuaromuxcs ¢ HapyueHusiMu ciyxa. Copepikanue JaHHOTO Kypca COJCHCTBYeT
Pa3BUTHIO JIOTUYECKOTO MBIIICHUS, OBJIAJICHUIO PAIMOHAIBHBIMU CHOCO0aMU U
npuéMaMu OCBOEHHSI MATEMAaTHYECKOIO 3HAHUS, OCO3HAHUIO 3aKOHOB, KOTOpPbBIE
JeXaT B OCHOBE M3Y4YaeMbIX SIBJICHHUW, a TAK)KE CYIIECTBYIOIIMX B3aHMMOCBS3EU
MEK]y SIBICHUSIMU.

3HauuTeNbHA POJIb Kypca MaTEMAaTHUKH IS OBJIAJICHUS OOYYAIOIIMMUCS C
HApYIIEHUSMU CIyXa COIMAJIbHBIMU KOMIIETCHIIMSIMH, BKJIOYas CIIOCOOHOCTh
pelaTth 3HAYMMBbIE NJIs1 MOBCEIHEBHOM >KM3HU YEJIOBEKA MPAKTUUYECKHE 3a7auH,
YMEHHUE UCIOJIb30BaTh MNPUOOPETEHHBIC 3HAHMS JUJII U3YYCHHUS OKpPYXKarolen
JEWCTBUTEIBHOCTH.

ConepxaHue Kypca MaTeéMaTUKH SIBJISIETCS BaXXHbBIM W JJISI YCHEUIHOTO
OCBOEHHMSI MPOrpaMMHOIO0 Marepuaja Mo JPYruM y4eOHbIM AMCLMIUIMHAM, IS
MPOJIOJKEHUS 00yUEHHUs B CUCTEME HETIPEPBHIBHOIO 00pa30BaHus, sl HOATOTOBKU
MOJIPACTAIOILIET0 OKOJIEHUS K TPYAOBOU JESITEIBHOCTU — B CBSI3H C HEOCIIOPUMOU
pOJIbI0  MAaTE€MaTUKHM B  HAy4YHO-TEXHUYECKOM IMPOrpecce, COBPEMEHHOM
MIPOU3BOJICTBE, HAYKE.

VYuebnas nuciuniamHa «MartemaTukay ocBauBaeTcsi Ha ypoBHe OOO mo
Bapuanty 2.2.2 AOIl B mnpononrupoBanHeie cpoku: ¢ 5 mo 10 xmaccer
BKJIFOUUTEIIBHO.

OCHOBHBIMH JIMHUSIMU COJIepKaHusl ydyeOHoro Kypca B 5—10 kimaccax
SBJIIOTCSL cienytomue: «Yucnaa v BeIYUCICHUS Y, «Anredpa» («Anrebpanyeckue
BBIDOKEHUS», «YpaBHEHUS W HEpaBEHCTBa»), «DyHKiun», «['eomerpus»
(«['eomerpuueckue ¢Gurypsl M HuX CBOWCTBa», «M3mMepeHHEe TeOMETPUUYECKUX
BEJINYMHY ), «BEpOSTHOCTh U CTATHUCTUKAY.

Pa3zBuTHe yKa3aHHBIX JMHUN OCYIIECTBIACTCA MAPALICIBHO: KaXaas B
COOTBETCTBUM C COOCTBEHHOU JIOTMKOM, HO MPHU 3TOM B TECHOM B3aUMOJCHCTBUHU.
Kpome Toro, ux o0bequHsAET JOru4yecKas COCTaBsAIoasl, TPAAULIMOHHO pUCyIIas
MaTe€MaTHUKE U MPOHU3BIBAIOIIAS BCE MATEMATUUYECKUE KYPChl U COJIepkKaTeIbHbIE
muHuu. ChopmynupoBanHoe Bo @I'OC OOO TpeboBaHHE «yMETh ONEPUPOBATH
NOHATUSIMU:  ONpENIEJICHUE, AaKCuoMa, Teopema, JI0Ka3aTelibCTBO; YMEHHUE
pacrio3HaBaTh WCTUHHBIE U JIOKHBIC BBICKA3bIBAHUS, MHPUBOAUTH MNPUMEPHI U
KOHTPIIPUMEPHI, CTPOUTH BbICKA3bIBAaHUSI U OTPULIAHUS BHICKA3bIBAHUN» OTHOCUTCS
KO BCEM Kypcam, a GOpMHUPOBAHUE JIOTHUYECKUX YMEHUHN paCIpeAeisieTCs 0 BCEM
rogam ooydenust Ha ypoHe OOO.

B mporecce ypokoB maTemMaTHKH OOydYaroOIIMECs C HapPYMICHUSIMH CiIyXa
3HAKOMSITCSI C Pa3HOOOPA3HBIMH MATEeMATHUYECKUMHU TIOHSITHSIMU M TEPMUHAMH, C
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MaTeMaTHYecKol (pa3eosioruedi, 4YTO TO3BOJIIET CTUMYJIUPOBATH PEUYEBOE
pa3BUTHE W IMpeojosieBaTh ero Heaocratku. WM, ©HaoOopor, Omaronaps
COBEPILIEHCTBOBAHUIO CIIOBECHOM pe4Yu MPOUCXOAUT Haubosiee TIyOOKoe W
OCHOBATEJIbHOE  OCBOGHHME  MAaTEMaTU4YeCKOro  3HaHus,  (opMupoBaHHE
a0CTpaKTHOrO MbIIIICHUsI. B MaHHON CBSI3W CylIeCTBEHHAs pojb B OOYy4YEHHH
MaTeMaTUKe [MPUHAIJICKUT CcIoBy. B cooTBercTBUM cO  crnienu(puKon
00pa30BaTeIbHO-KOPPEKIIMOHHON  paboThl B XOJE€  YPOKOB  MaTE€MaTUKH
IpeIyCMaTpUBACTCSl TMpEAbSBICHUE BepOajdbHBIX MHCTPYKIMHA, TOCTAaHOBKA
CIIOBECHBIX 3aja4, MOOyXJIeHHe oOOydJalomuXxcsi K pPacCyKICHUSM BCIYX,
KOMMEHTHPOBAHUIO BBITIOJIHAEMBIX JIEHCTBUHN, OOBSCHEHHIO OCYLIECCTBIEHHBIX
oreparuii. YUuTelb JOJKEH CO3/1aBaTh YCIOBHSI, MPU KOTOPHIX Y 00YUAIOMIUXCS C
HApYIICHHBIM CIIyXOM OYIeT BO3HHKAaTh MOTPEOHOCTh B PEYCBOM OOILECHUU IS
MOJYyYeHHUs] TOM WJIM HHOW MareMaTudyeckod wuHOpManuu, a Takke
TJIAaHUPOBAHMS, BBITIOJIHEHUS, MIPOBEPKHU MPAKTUYECKUX nercTBUi
MaTEMaTHUYECKOT0 COJEPKaHUsI.

KoruutuBHas cocraBisionias Kypca MaTeéMaTHKU I103BOJISIET OOECIEUUTh
KaK TpeOyeMblil CTaHapTOM HEOOXOAUMBIN (0a30BbIN) YPOBEHb MaTEMATUYECKON
NOJIFOTOBKH, TaK W IOBBIIIEHHBIH YPOBEHb, HEOOXOIUMBIA JUIsl YIIIyOJIEHHOTO
U3y4YEHUs MIpeIMeTa.

Kypc Marematuku uMeeT SpPKO  BBIPAKEHHYIO  BOCHHUTATEIIbHYIO
HaIlpaBJIeHHOCTb. bnarogaps pa3HOOOpa3HbIM BUJAM JEATEILHOCTH U (popmam
OpraHm3anuu padoThl OOYYArOMIMXCS HAa YpPOKaX MAaTEeMAaTHKH MPOUCXOIUT
BOCIINTAHUE  LEJIECYCTPEMJIEHHOCTH, BOJIM, HACTOMYMBOCTH, OCO3HAaHHOU
NOTPEOHOCTH TOBOJIUTH HA4YaTOE JIE0 A0 KOHIA. BBIMONHAS Te WK WHBIE 3a/1aHu,
oOyyJarolmuecsi ¢ HapyIICHUsIMUA CIyXa OCO3HAIOT, YTO HEOpPEKHOE OTHOIICHHUE K
paboTe, OTCYTCTBHE COCPEIOTOYCHHOCTH TIPH pEIICHWH TMPUMEPOB, 3ajad,
OCYIIECTBICHUN TpapuiyecKux padoT U Jp. OOYCIOBIMBAET BO3HUKHOBEHHE
omnOok. OcymecTBisAs AEATENbHOCTh B TpyIIe, B MOATpyNnax, mnapax,
oOydJaromniyecss C HapylIeHHEM ciiyXa ydaTcsi OeCKOH(IMKTHBIM CIoco0am
pelieHus: NpoOJEeMHBIX CUTYallui, CIIOPHBIX BONPOCOB, MPUHATHIO HHOTO MHEHUS,
YB)XEHUIO K TOUKE 3pEHUSI IPYroro 4esloBeKa.

CopepxaHne yYpOKOB MaTEMaTHKU IO3BOJISIET Takxke oOecrneynBaTh
ACTETUYECKOE BO3JEHCTBUE HA JIMYHOCTh, B YACTHOCTH, 3a CUET MPEAbSBICHUS
aKKypaTHO BBITIOJIHEHHBIX JUIAKTUYECKUX TOCOOWM, aHanmm3a H300pakeHuH,
NPEJICTABICHHBIX B yUeOHUKE, BKITIOYasi TEOMETPUICCKHUI MaTepHal.

OcBoeHHME OOyYarOIIMMHUCA C HapyHICHUSIMH CllyXa M[POTPaMMHOTO
MaTepuaja 1Mo MaTEeMaTHKE OCYIIECTBISETCS MPEUMYIIECTBEHHO Ha YpOKax IO
pykKoBOACTBOM yuuTenss. OgHAKO A MPOYHOTO OCBOCHHS COJICpPKAHUS Kypca
TpeOyeTcss TMPEeayCMOTPETh PETYJSIPHOE BBIMIOJIHEHUE JOMAIIHUX —3aJaHHMH,
UCKJIIOYasi THU MPOBEJICHUSI KOHTPOJIBHBIX padoT. Ilpu onpenenenun conepxkanus
¥ 00bEMa JTIOMAIIHEro 3a7aHusi HEOOXO0UMO YUYECTh HEAOMyCTUMOCTh MEPETrpy3Ku
oOyJarouuxcst yaeOHbIM MaTEepPHATIOM.

Peanuzanus oOpa3oBaTenbHO-KOPPEKIIMOHHOTO MpoIiecca OpUEHTUPOBaHA
Ha OBJaJieHHe OOydYaloIMMUCA C HAPYIIEHUSIMHU CllyXa TEMaTHYeCKyl0 U
TEPMHUHOJIOTHUECKYIO JIEKCHKY, KOTOpasi JOoJKHA BOMTH B MX CJIOBapHBIM 3amac 3a
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CU€T IIeJICHANPaBICHHOW OTPaOOTKH, TPEXKAE BCETO, 3a CYET BKIIOUCHUS B
CTPYKTYpY CJIOBOCOYETAHMH, TMPEIJOKEHUH, TEKCTOB, B T.4. B CBA3U C
(GbOpMyYIMPOBKOI BBIBOJIOB, BBIIBM)KCHHEM THUIIOTE3, OPOPMIICHUEM JIOTHUYECKHUX
PacCyK/ICHH, IPUBEICHUEM J0KA3aTeIbCTB 1 T.I1.

Ilpunyunvr  peanuszayuu-obpazo8amenbHO-KOPPEKYUOHHOU  pabomvl  HA
VPOKAX MAMeMamuxuy.

B cooTtBercTBUM ¢ nmpunyunom HayyHocmu B XoJle 00pazoBaTENbHO-
KOPPEKIIMOHHOTO  Mpolecca MpeAycMaTpUBaeTCs, BO-TEPBBIX, BBIOOP U
MPEIBSBICHHE MaTepuajia B COOTBETCTBUU C TPEOOBAHUSAMHU W JOCTHIKCHHSIMHU
COBPEMEHHOW HayKH, BKJIIOUasi MaTEMaTUKY, MEJarOTUKy, CYypAONEeIaroruky 1 Jp.
Bo-BTOphIX, mpuoOpeTaeMble  OOYYAIOIIMMUCS  3HAHWS  JIOJDKHBI  OBITH
CUCTEMHBIMH. Bocmpusitie HOBOTO MPEACTAaBISIET COOOW TPOIeCcC, B KOTOPOM
KaXXJI0€ BIIEPBBIE OCBAMBAEMOE SBJICHUE, TOT WJM WHONW HE3HAKOMBIH OOBEKT
paccMaTpuBalOTCSl B CUCTEME PA3HOOOpPA3HBIX CBS3€H C WHBIMHU SBJICHHUSIMHU U
O0OBEKTaMH: CXOJHBIMH M OTJIMYHBIMU. B-TpeTbuX, MpeabsBIseMbI MaTepual
JIOJDKEH OBITh JIOCTOBEPHBIM, pacrojiaraTh MOJIJTUHHBIM HAyYHbIM 00bsCHEHHEM. B
KOPPEKIIMOHHO-00pa30BaTeIbHOM — TpOIlecce Ha ypoKaX MaTeMaTUKH  He
JIOITyCKAeTCsl ByJbrapu3alusi, Ype3MepHasl yIpoIEHHOCTh U3JI0KEHHSI 3HAHUW CO
CCBUIKOM Ha OCOOEHHOCTH 00ydYaroluxcs, 00yCJIOBJICHHbIC HAPYIIICHUEM ciyxa. B
COOTBETCTBHMM C JAHHBIM [PUHIMUIOM MPEAyCMaTPUBAETCS  BOIUIOIICHUE
MaTeMaTUYECKUX MPEJICTABICHUN U MOHATHI B TOYHBIX CIOBECHBIX 0003HAYEHUSX,
onpeneneHusix. Kpome Toro, BaXKHbIM yCJIOBUEM MPUHIIUIIA HAYYHOCTU SIBJISCTCS
Takas opraHuzainus oO0pa3oBaTeIbHO-KOPPEKIIMOHHOTO TIpollecca, Korjaa y
oOyyJarommxcsi ¢ HapyUIeHUsIMU cityxa (GOpMUPYIOTCS aOCTpakiUuu U 0000IICHUS
KaK SMIUPUYECKOT0, TAK U TEOPETUUECKOTO THUIA. DTO MPEIoaracT moCTUKEHNE
BHYTPEHHHUX CBS3€H M 3aKOHOMEPHOCTEW MAaTEMaTUUYECKHUX SIBJICHUH, OTHOLICHUH,
3apucumocTeil. HayuHocth B oOydeHun wmarematuke (anredpe, TeOMeTpuu)
oOecrieunBaeTCs TaKkKe 3a CUET TIPENOCTaBICHUS MaTepHalia, Kacarollerocs
HMCTOPUYECKOTO PAa3BUTHS 3TOM HAYKU U €€ COBPEMEHHBIX JOCTHKEHUM.

B cootBerctBUM C nmpunyunom pazeusaroweco o00Oyuenus TpeOyeTcs
o0OecrieuynBaTh CTAHOBJICHUE TO3HABATEIbHBIX U TBOPYECKUX CIOCOOHOCTEM
OOy4JaronMxcsi, yHpaBJICHHE TEMIIAMH M COACpPKAHUEM HUX MaTeMaTHYECKOTO
Pa3BUTHA 3a CUET COOTBETCTBYIOIIUX BO3/eHCTBUI. B pe3ynbpraTe 00ydeHue Oyuer
«BecTW» 3a coboil pazsutue. [Ipu 3TOM TpeOyeTcs mpeabsBiICHUE MaTepuana C
y4€TOM 0COOBIX 00pa3oBaTEIbHBIX MOTPEOHOCTEH, PEUEBBIX M IMO3HABATEIHHBIX

! Ha YpOKaxX IPOBOJAMTCS CICIHaNbHas pa0doTa HaJl MMOHMMAaHHEM, MPHMEHCHHEM B CaMOCTOSATEIBLHOW peuw,
BOCTIPHSATHEM (CIYXO3PHTEIBHO M /MM Ha CIyX C y4ETOM YPOBHS CIYyXOPEUYEBOTO Pa3sBUTHS OOYUAIOMIMXCS) U
JIOCTAaTOYHO BHSATHBIM M €CTECTBEHHBIM BOCIIPOM3BEICHHEM TEMATHUYECKOW W TEPMHHOJIOTHUYECKOH JIEKCHKH, a
TaKk)Ke JIEKCUKH IO OpraHM3aly y4eOHOH JedaTeThbHOCTH O0ydJarmuxcs Ha ypoke. YacTh JaHHOTO PEUYEBOTO
MaTepuasa, yXe 3HAKOMOTO OOydaroluMCsi, MOXKET OTpadaThiBaThCsS Ha KOPPEKIIMOHHO-Pa3BUBAIOIINX Kypcax
«Pa3BuTHE BOCTIpUATHUS M BOCIPOU3BENEHUS YCTHOW pedm» NMPH COBMECTHOM IUIAHUPOBAHWH PAOOTHI yUUTEIIEM-
MPEIMETHUKOM U YUIHUTEIeM-Ie()EeKTOI0roM (CypIoTeIaroroM), pealn3yonuM TJaHHbIe Kypchl. Ha KoppeknnoHHO-
Pa3BUBAIOIIKX Kypcax y OOydYaromUXCs 3aKPEIUIIOTCS YMEHHS BOCHPHUATHS (CIYXO3PHUTEIBHO W/WIM HAa CIIYX C
y4E€TOM YPOBHSI UX CIIyXOPEUEBOI'O Pa3BUTHS) U JOCTATOYHO BHITHOT'O U €CTECTBEHHOI'O BOCIPOU3BEACHUS JaHHOTO
pedeBoro Marepuara.

2 [IpuHIUIBI KOPPEKIIMOHHO-00pa30BaTEIbHOM pabOTHl Ha ypoKax MaTeMaTHKH omnpeneseHsl mo H.M. Hazaposoii u
I'.H. BatoBy. Cm. Hazapoea H.M., Baros I'.H. MaremaTrka ¢ MmeToaukoii npenogaBanus. Jlekuuu. st crya. ned.
¢-ta. — M.: U3n-8o MI'OITY, 1998. — C. 47 — 57.



7

BO3MOXKHOCTEH, HHIUBUAYATbHBIX 0COOEHHOCTEH 00yYaroImUXCsl ¢ HAPYIICHUSIMU
ciyxa. Kpome toro, npemycmaTpuBaeTcsi BKIIOUEHUE B COJEPKaHUE YPOKOB Kak
PENpOlyKTUBHBIX ~3aJaHWi, TaK M CO3/IaHU€ CHUTyalluid I[103HABATEIBHOIO
3aTpylHEHMs, 3aJaHuil MNpoOJieMHOro xapaktepa. B uucne TumoB 3amgaHuit
peIyCMaTPUBAETCS BBICOKHM YJIETbHBIN BEC TaKUX, KOTOPhIE TPEOYIOT aKTUBHOTO
UCITI0JIb30BAHUS CJIOBECHOM PEYH.

C yuéroM npunyuna eocnumseléaoue2o ooy4enuss TPOrpaMMHBIA MaTepual
JIOJKEH OBITh OPUEHTUPOBAH Ha PAa3BUTHE Y OOYUAIOIIUXCS C HAPYIICHUSIMU CITyXa
MOJIOKUTEIBHBIX MOpPATbHBIX W HPABCTBEHHBIX KauyecTB. YUeOHBIH MarepHal
HA3BaHHOTO Kypca O0JIaJjaeT 3HAYUTENIBHBIM BOCIUTATEIbHBIM IMOTCHIIMAJIOM, B
CBSI3M C YeM JIOJDKEH UCIOIB30BATHCS ISl PACHIMPEHUsT KPYTro30pa 00yJaronmxcs,
pa3BUTUSL  KyJIbTYphl YMCTBEHHOTO TpPYyAd, COBEPIICHCTBOBAHUS HABBIKOB
parroHanbHON opraHu3anuu padboTel U Ap. K 3HaunMbIM (aktopam peamuzanuu
NPUHLINAIIA BOCIUTHIBAIOIIETO OOY4YEHUsSI OTHOCSTCS IIIyOOKOE 3HaHHE IperMeTa
YUUTEJIEM, HHTEPECHOE U JOCTYIHOE /7151 00y4aroUXcs N3JI0)KEHUE MaTepuana.

Ipunyun ceasu obyuenus ¢ sHcusHvo TpeOyeT, YTOOBI MPU OCBOCHUU 3HAHUHN
oOyyaroluecsi C HapyUIeHUSIMH CIyXa, C OJHOM CTOPOHBI, ONHMPAIUCh Ha
COOCTBEHHBIN >KM3HEHHBIH M MpakTU4ecKuil ombIT. C JIpyrol CTOPOHBI, BaXKHO
o0ecrieunBaTh MPUBJICUEHUE NPUOOPETEHHBIX 3HAHUM U YMEHHUI B IOBCEIHEBHOM
KU3HEHHOM TMpakTUKe, B pa3HbIX BUIax JesTenbHOCTH. [IpemycmatpuBaercs
pETyIsIpHOE O3HAKOMJICHHE OOYYaroMMXCsS C TEeM, KaK 4YeJIOBEK HCIOJIb3yeT
MaTeMaTHYECKUe 3HAHHWS B Pa3JIMYHBIX COIMAIBbHO-OBITOBBIX CHUTYyalHsIX, Ha
MIPOM3BOJICTBE U T.II.

IIpunyun npounozo yceoenus 3HaHuti 0cO00 3HAYUM B 00pa30BaTEIIbHO-
KOPPEKLIMOHHOW padoTe B CBSI3M C OCOOEHHOCTBIO O0YYaIOIIMXCS C HapyLIEHUEM
ClIyXxa CpaBHUTEJIHHO OBICTPO 3a0bIBATh OCBaMBaeMblii y4eOHBIM MaTepuan. B
JAaHHOMW CBSI3M JJI aJIeKBaTHOTO OCO3HAHHUS U MPOYHOrO 3allOMUHAHUS MaTepualia
TpeOyeTrcss omopa Ha BCE€ COXpaHHbIE  aHAIMW3AaTOPbl, MHCIOJIb30BAHHE
KUHECTE3WYECKUX OLIYIICHUI B BOCIPUITUA MaTEMaTHUYECKUX 00BEKTOB. BaxkHbIM
TaK)Ke SBJIAETCA YBS3bIBAHME BHOBb 3allOMHHAEMOrO C paHee MOJyYEeHHBIMU
3HAHUSIMHU, BKJIIOUEHUE HOBOTO 3HAHMS B YK€ CIOKUBIIYIOCS CHUCTEMY; pa3BUTHE
CHOCOOHOCTM K  ONOCPEAOBAHHOMY  3allOMMHAHHIO,  COBEPILEHCTBOBaHHE
COOTBETCTBYIOILIMX  MBICIUTENbHBIX NpUEéMOB. TpebOyeTcss MpeaycMOTpeTh
CHUCTEeMaTUYECKOE HCIOJB30BaHNE YIMPAKHEHUH HAa TIOBTOPEHHE W 3aKpEIlICHHE
MPOHACHHOTO MaTepraa ¢ BKIFOUYEHUEM B IIOBTOPEHUE DJIEMEHTOB HOBU3HBI.

Ipunyun ucnonvzo8anus Ha2aA0HOCMU TIPETyCMATPUBAET TOCTETICHHBIH
nepexoJl OT HalNIAIHOCTA K CJIOBY, COYETAaHHWE HAIVIATHOCTA CO CIIOBOM.
Peanuszamus mgaHHOTO mNpHHIOMIA TpeOyeT yd€Ta TOTrO, YTO HATrJISIHBIE BUIBI
MBIIUICHAST HAXOATCSI B TECHOM B3aMMOJCHCTBHHM CO CJIOBECHO-JOTHMUECKUM
MplllUIeHHeM.  JlaHHOe  B3aMMOJEMCTBHE  HAYMHACTCSI C  MBICICHHOTO
(dbopMUpOBaHUS HATJISIIHBIX 00pa30B Ha OCHOBE CIIOBECHOI'O TEKCTa (Hampumep,
yclIoBUS 3a7aun) B opMe NepeBojia Ha s3bIK 00pa30B COJAEPIKAHUS STOTO TEKCTa
(3a1aun) — ycTHOrO MO0 MUCHbMEHHOro. B JaHHOM cilydae HarjsigHbId MaTepual
npeacTaéT B BHUJI€ BHEIIHEH OMOpHI BHYTPEHHUX JEHCTBUM, KOTOPBIE BBHITOJIHSET
oOyJaroluiicss ¢ HapyLIEHHBIM CIyXOM IOJ PyKOBOJCTBOM mexaarora. Ilo mepe
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OBJIQJICHUSI MAaTEMaTUYECKUMU MOHSATUSIMU, a0OCTPAKTHO-IOTUYECKUM MBIIUICHUEM
IJIaBHOE COJIep)KaHHe B OOYYEHHHM MaTeMaTHKH COCTAaBJISIOT HE CaMM IPEIMETHI,
SBJICHUS, @ CYIIECTBYIOUIME MEXKJIYy HHUMH CBS3M U OTHOuIeHus. OObIYHOU
HAIJISIIHOCTH CTAHOBUTCS HEIOCTATOYHO, B CBSI3M C YEM BCTYIAET B CUILY MPUHYUN
mooenuposanus. OH HE TPOTUBOIOCTABIEH MPUHIMUITY HATISAHOCTH, a SBISETCS
€ro BbICHIEH cCTymeHblo. brarogapss MoJeIMpoOBaHUIO OOydaroluecs ¢
HapyIIEHUSIMU CJyXa B HarjIsAHOM BuUJE (IIOCPEICTBOM CXEM, TIpaduKoB,
YepTeKel) OCBAaMBAIOT METOJABI M CIIOCOOBI TIO3HAHUS M3y4aeMbIX OTBIICUYEHHBIX
CBSI3e M OTHOLICHUM MEXAYy TMpeIMeTaMu, SBJICHUSMH, TOUCKA HOBBIX
BHYTPEHHUX OTHOIICHUW W 3aBUCHUMOCTEW. B CBOWO ouepenb, HEYMEPEHHOE
UCIIOJB30BaHUE CPEJCTB HAMVISIAHOCTH MOXKET OTBJEKaTh OOYydYaroluxcs OT
MOCTABJICHHOW TMepes] HUMU y4eOHOW 3amaun. B cooTBeTcTBHHM C 3THM HE
npeaycMaTpuBaeTCsl 3aJepkka Ha HarAHBIX ¢dopmax JeWCTBUM, CHOCOOOB
BBITIOJIHEHUS 33JlaHUN B TEX CIy4asx, Korjga y oOydaronuxcs ¢ HapylIeHUSIMU
ciyxa c(opMupoBaHbl MBICIEHHbIE 00pa3bl ATHX JAeiicTBui. OnHaKo TpH
BO3HUKHOBEHUHU TPYJAHOCTEN B CBSI3U C OCBOCHUEM MAaTepHalia, MPEICTABICHHOTO B
OTBJICUEHHON  ¢dopme, TMpeaycMaTpUBAETCs  BO3BpallleHUE K  HarJISIHO-
MPAKTUYECKON OCHOBE 3a/IaHUSI.

Ilpunyun uHOUBUOYANLHO2O NOOX00a K oOyuarwumcsi B YCIOBUIX
KOJUICKTUBHOTO OOy4YeHHs MaTeMaTUKe TNpelycMaTpuBaeT y4€T TOro, YTO
YMCTBEHHBIE, PEUEBBIC, KOMIIGHCATOPHBIE BO3MOXXHOCTH OOYYalOIUXCA C
HapyIICHUSIMA CJIyXa pa3inuHbl. B 3Toil cBsizu TpeOyeTcs WHAMBUIyaTU3AIUS
3aIaHUM MO KOJUYECTBY M COJIEPKAHUIO, MPEAyCMATPUBAIOTCA Pa3IMYHbIE MEPbI
MTOMOIIM Pa3HbIM 00YYaOIIUMCSI.

Ilpunyun onopvl 6 00yyenuu Mmamemamuke HA 300pO8blE  CUTbI
obyuaroujecocs TpeOyeT KOPPEKIIMOHHOW HAMpaBICHHOCTH 00pa3oBaTEIbLHOTO
npoiiecca. O0yuaromuecs ¢ HapyIIEHUSIMU CITyXa OBJIAJIEBAIOT MAaTEMAaTUYECKUMU
3HAHUSMHU TPEUMYILIECTBEHHO TIOCPEICTBOM CIYXO3PUTEIBHOTO BOCHPHUSITHUS
y4eOHOro Marepuaja C aKTHUBHBIM TPHUBJICUYEHHUEM COXPAHHBIX aHAJIN3aTOPOB,
MOJAKPEIUIAsT W paciiupsisi ToJlydaeMble 3HaHUA Oyarojaps MPaKTUYECKON
JEATEIIbHOCTH,  YYBCTBEHHO,  JBHUIaTEJIbHO,  OCS3aTE€JbHO  BOCIPUHUMAs
MaTeMaTU4YeCKue OOBEKThl M sBJICHUS. Pa3HOOOpa3Hbie BHIBI JACSATEIBHOCTH,
Harpyskasi pa3JIMyHble aHAIM3ATOPHI, Yallle X COUETaHUs, MO3BOJIAIOT CO3/1aBaTh B
Co3HaHMM Oojiee sICHbIE M TMPOYHBIE O0pa3bl TMOHSATHS  H3y4yaeMoro
MaTEeMaTUYeCKOro Marepuania.

lpunyun desmenbHoCMHO20 NOOX00a OTPAKAET OCHOBHYIO HAINPaBJICHHOCTh
COBPEMEHHOM CHUCTEMbI 00pa30BaHHUsi 00YyYalolIEerocs ¢ HAPYIIEHHBIM CIYyXOM, B
KOTOPOM JeATENIbHOCTh paccMaTpuBaeTcsl Kak mpolecc (GOpMUPOBAHUSI 3HAHUIM,
YMEHMM W HaBBIKOB M KakK YCJIOBHE, oOecrnedynBarpIiee KOPPEKIIMOHHO-
Pa3BUBAIOIIYIO0 HAMPABJICHHOCTh O0Opa3zoBaTeIbHOTO mporecca. Ocoboe mMecTo B
peanu3alMd  JAHHOTO  MPUHIMIA  OTBOAUTCA  MPEIAMETHO-NPAKTUYECKOU
JEATEeIIbHOCTH, KOTOpasi pacCMaTpUBAaeTCsl KaK CPEICTBO KOPPEKUUU U
KOMITCHCAIIMA BCEX CTOPOH TMCUXUKHU OOYYaIOIIErocsl ¢ HApYIIEHHBIM CIIyXOM — B
COOTBETCTBHM C IMCUXOJIOTHYECKOW TEOPUEN O NEATEIbHOCTHOM JE€TEPMUHALIUU
TICUXUKHU.



9

Ipunyun eouncmea o0oyuenus mamemamuxe ¢ pazgumuem C108eCHOl pedu U
Hepeuegvlx NCUXUYEeCKUX npoyeccog OOYCIOBIEH CTPYKTYpOM HapylIEHUs,
0COOBIMH 00pa30BaTEIbHBIMU TOTPEOHOCTAMH OOYYAIOIIUXCSl C HAPYIICHUSMU
ciyxa. B COOTBETCTBUMU C 3TUM B XOJI€ YPOKOB TpeOyeTcs yAensiThb BHUMAHHE
paboTe Haja MaTeMaTUYEeCKOM TEPMHUHOJOTHEH, paclIupsTh 3amac MOJeNed U
BAPUAHTOB BBICKA3bIBAHUI MATEMATUUYECKOr0 coaepkaHusi. OBiaJeHUE CIOBECHOU
peubl0 B XO0JI€ YPOKOB MaTeMaTHKU (anreOpbl, TEOMETPUU) SIBISAETCS YCIOBHUEM
JANbHEHNIIEro N3y4eHus: 3TOM JTUCUUILIMHBI, a TAaKK€ OCBOCHHUS IIMPOKOIrO Kpyra
MaTEMaTUYECKHUX U )KUTEUCKUX MOHATHIA, UCIIOIb3YEMBIX B 0OMXO/E.

[lenenanpasneHHass padoTa MO Pa3BUTHUIO CIOBECHOW peud (B YCTHOM U
NMCBMEHHOM (pOpMax), B TOM YHCIIE CITyXO3PUTEIBHOIO BOCIPUATHS YCTHOM peyH,
peYeBOro  ciayxa, MPOU3HOCUTEIBLHOM CTOPOHBI peuu  (Npekae  BCEro,
TEMaTUYECKOW U TEPMHUHOJIOTUYECKOMN JIEKCUKH Y4eOHON AMCIMIUIMHBI U JIEKCUKU
110 OpraHM3AIIH yIeOHOH e TENbHOCTH) IPETyCMATPHUBACTCS HA KXKIOM ypPOKe”.

B npornecce ypokoB mMareMaTuku TpeOyeTcsi OJTHOBPEMEHHO C Pa3BUTUEM
CJIOBECHOW peud 00ecreunBaTh pa3BUTHE Y 00YyUAIOIINXCS C HAPYILICHUSAMHU ClTyXa
JAPYrUX INCUXUUYECKUX MPOLECCOB. B 4acTHOCTH, IpeyCMaTpUBAETCSL PyKOBOJICTBO
BHUMaHUEM OOYyYaroUIMXCcs 4epe3 MOCTAHOBKY M aHAU3 y4eOHBIX 3a/1a4, a TaKKe
COCPEOTOYEHUE M TONJCPKAHWE BHUMAHUS 3a CUET IPUBJICYCHUS CPEICTB
HaIUITHOCTH, BHJIEOMATEPUAJIOB, JOCTYNHBIX II0 CTPYKTYpE H COJAEPIKAHUIO
CIIOBECHBIX MHCTPYKUMU. Pa3BuTue mnamsaTu oOecneynBaeTcss MOCPEICTBOM
COCTABJICHHSI CXEM, aHalIM3a CoJlepKaHUs TaOJMI, TEKCTOBBIX 3anay. Pazputue
MBIIUIEHU W €ro omnepauuid oOecreyuBaeTca 3a CYET  YCTAHOBJICHUS
MOCJIEIOBATEIbHOCTH  BBINIOJIHEHUS BBIYMCIUTEIbHBIX JICUCTBUN, NPUUYUHHO-
CJIE/ICTBEHHBIX CBs3€d U Jip. B 00pa3oBaTenbHO-KOPPEKLIMOHHON paboTe ciaeayer
C/IeNIaTh aKIEHT Ha Pa3BUTUU Y OOYYAIOIINXCS CIIOBECHO-JIOTMYECKOTO MBIIIJIEHUS,
0€3 4ero HeBO3MOXHO IMOJIHOIIEHHO PacCyXAaTh, JeJIaTh BBIBOJIbI, OCYIECTBIATh
BBIJIBUKCHUE W NPOBEPKY TUNOTE3. B HaHHOW CBsS3M NPOTpaMMHBIA MaTepual
JOJDKEH M3J1araTtbCsl YUYUTEIEM SCHO, IOCIEN0BATENBHO, C BKIOUYEHUEM CHCTEMBI
apryMEHTOB U IOJHBIM OXBaTOM Te€Mbl. BajkHast poJib B pa3BUTUH Y O0yUaOLIUXCS
C HapylWIEHHWSAMH CJIyXa CIIOBECHO-JIOTMYECKOTO MBIIUICHUSI PUHAIICKUT
OOCYXKICHUIO M BBIBEICHUIO (HOPMYJI, MOJEIMPOBAHUIO MPAKTUYECKUX 3313y C
OMOIIbIO (JOPMYJI, BBITIOJIHEHUIO BBIYMCIEHUH 110 opMyiaM U Jip.

B cooTBeTCTBUM C HMpuHyunom uHmMeHcugurayuu pedesoeo 0OUeHUs.
(KOMMYHHUKAaTUBHOCTH) TpeOyeTcs CO3JjaHhE Ha ypoKaxX MaTeMaTHKU CHUTYyarui
peueBoro ob6menus. [ns sroro, kak u Ha stane HOO, BakHO TPaKTUKOBATH
paznuuHbie (popmbl pabOTHI: MapaMu, MalbIMU Tpynnamu v ap. Janusie Gopmbl
paboThl, Hapsay C WHBIMHM, MO3BOJSIOT OCYUIECTBISATH KOMMYHUKATUBHOCTD
y4eOHOIro MaTeMaTUYECKOro MaTepuaia U caMoil opranuszaiuu padoTbl HA YPOKE,
aKTUBU3MPOBATh «MAaTeMaTUYECKHUID CIIOBaph, «MaTEMaTHUYECKYI0» (Ppa3eosoruio,

¥ PaGoTa 10 PA3BUTHIO BOCIPUSTHS M BOCIPOM3BEICHHS YCTHOH pedr He JIO0JKHA HAPYIIATh €CTECTBEHHOTO XOJa
ypOKa, IPOBOJMTCS Ha 3Talax 3aKpeIUICHUS U MOBTOpPEHHS Y4eOHOro MaTepHualia; B XOJe YpOKa 00eCIIeYHBaeTCs
KOHTPOJIb 32 MPOM3HOMICHUEM O0YyJaroIuXcs, MO0y /IEHUE K BHATHOW W €CTECTBEHHOW PEYH C UCIIOJIB30BaHHEM
MPUHATEIX METOAMYCCKHX IPHEMOB paOOTHI, Ha KaXKIOM YpPOKE MpeaycMaTpuBacTCs (OHETHUYESCKAs 3apsiKa,
KOTOpast IPOBOJATCS He Oosee 3 -5 MUHYT.
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COBEpIIICHCTBOBAaTh y OOYYAIOIIUXCS yMEHHS JIOKa3blBaTh, PacCyXkJaTh,
dbopMynupoBaTh  BBIBOJBI, H3BJCKaTh M  aHAIU3UPOBATh  HMH(OpMAIHIO
MaTEeMaTHYECKOTO COJIEPKaHUsI.

B mporecce 00pazoBaTenbHO-KOPPEKIIMOHHOW pabOTHl  MOTYT  OBIThH
UCTIONIb30BaHbl MU(POBBIC TEXHOJOTHH, K KOTOPHIM OTHOCIT HWH()OpPMAIMOHHO-
o0pa3oBaTeIbHBIC Cpebl, AIIEKTPOHHBIN oOpa3oBaTenpHBIA  pecypc,
JTUCTAaHIIMOHHBIE 00pa3oBaTeIbHBIC TEXHOJOTHH, D3JIEKTPOHHOE OOydeHHe ¢
TIOMOIIIBIO0 MHTEPHETA U MYJIbTUMEIHA.

[TpermymiecTBaMu  UCHOJIB30BAHUS MUQPPOBBIX  TEXHOJOTHH B
o0pa30oBaTeIbHO-PEAOMIUTAIIMIOHHOM  TIPOIECCe  SBJSIOTCS  JTOCTYITHOCTD,
BapUMATHBHOCTh, HAIJSJAHOCTh OOydeHHWs, oOpaTHas CBSI3b  YYHTEIS C
00yJaroMUMHUCS, TTOCTPOCHUE WHIWBHIYATLHOW TPACKTOPHH M3ydeHUS YIeOHOTO
MaTeprajga, oOydeHHe C MPUMCHCHHEM HWHTCILICKTYaJbHBIX CHCTEM IOJICPIKKU
(mmst aganTanuu yueOHOro MaTepuaina K 0coObIM 00pa3oBaTebHbIM OTPEOHOCTIM
oOyuatonuxcs). Opranuzanus OOy4eHHs Ha OCHOBE ITU(POBBIX TEXHOJOTHI
MO3BOJIICT AKTHUBU3WPOBATH KOMIICHCATOPHBIE MEXAaHU3MBl  OOYYaroIIMXCH,
OCYIIIECTBIISATE  00pa30BaTEIbHO-PEAOMIIMTAIIMOHHBI  TIPOIleCC  Ha  OCHOBE
TIOJIUCEHCOPHOTO MOIX0/1a K TIPEOA0JICHHIO BTOPUYHBIX HAPYIIICHHUA B Pa3BUTHH.

[{udpoBbie TEXHOJIOTUU MOTYT HCIIOJIB30BAThCS B PA3IMYHBIX BapHAIHSIX: B
BUJE MYJIbTHMEIUUHBIX TPE3CHTAlNN, Kak y4eOHWK u pabodas TeTpajb, B
Ka4eCTBE CJIOBAPS WJIM CIIPABOYHHUKA C YUCOHBIMU BHCO(PHIbEMAaMU, KaK TPEHAXKEP
JUTSL 3aKPETICHUS] HOBBIX 3HAHWW WJIM B BHJIE TIPAKTHYECKOTO TIOCOOHSI.

Nudopmanmonno-oOpazoBaTenbHas cpeaa 00pa3oBaTEIbLHOIO YUPEKIACHUS,
OpPraHM30BaHHAs C  HCMOJb30BAaHUEM  [HU(PPOBBIX  TEXHOJOTHH, JIOJDKHA
o0ecrieunBaTh:

—  uHPOPMAINMOHHO-METOIMYECKYI0  TOAJNCPKKY  00pa3oBaTEIHLHOTO
mporecca ¢ yudéToM OCOOBIX 00pa3oBaTCIBHBIX IMOTPEOHOCTEH OOydJaroluxcs ¢
HapYIICHUEM CITyXa,;

— IUITAHUpOBaHWE OO0pPa30BATEIBLHOTO TMpollecca ¥ €ro PEeCypcHOro
o0OecrieueHrsT B COOTBETCTBUU C (elepaibHBIMU TPEOOBAHUSIMH OCHOBHOTO
oO1mrero oOpazoBaHus;

— MOHHUTOPHHT W (HUKCAIMI0 XO0Ja W pe3yJbTaToB 00pa30BaTEIHHOTO
mporiecca  JUIsl  OTCIC)KWBAHHWS JTUHAMUKHA YCBOSHHUS Y4eOHOTO Marepualia
OOyYarOIIMMHUCS C HApYIICHUEM CITyXa;

— y4éT CaHMTAPHO-IIMHUICMHOJIOIHYECKUX TPeOOBAHUN TMpPU OOYyUYCHHH
IIKOJIbHUKOB C OrPaHMYCHHBIMH BO3MOXHOCTSAMH 3JI0pOBBS (C HapyIICHUSMHU
cIyXa);

— COBPEMEHHBIE TTPOLICAYPhI CO3/IaHuUsI, TTOUCKA, cOOpa, aHanr3a, 00padOTKH,
XpaHEHUs U MPEACTaBICHU HHPOPMAITUH;

— JUCTAHIIMOHHOE B3aWMOJICHCTBHE BCEX YYAaCTHHUKOB 00pPa30BaTEIHLHOTO
nporiecca (0OyJarommxcss ¢ HapylIeHHEM CllyXa, MX pOJIUTENeld (3aKOHHBIX
NpeJICTaBUTEIICH), MeJarormieckux pabOTHUKOB, OpraHOB yImpaBiieHUS B chepe
oOpa3oBaHwsl, OOIIECTBEHHOCTH), B TOM YHWCJIC MPU peaTH3aIK JTACTAHIIHOHHOTO
oOpa3oBaHUs.
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B pesynbrare ucnonbp3zoBaHus HU(POBBIX TEXHOJOTHI B 00pa3oBaTeIbHOM
npoiiecce y oOydamlMXcs ¢ HapylleHHeM ciyxa (GOpMHUPYIOTCS YeThipe BUJA
M (POBOIM KOMIETEHTHOCTH:

*uHGOPMAIIMOHHA U MEIUAKOMIIETEHTHOCTh (CIOCOOHOCTh paboTath ¢
pa3HbIMU IU(PPOBBIMU pecypcamiu),

*KOMMYHHUKATHUBHasi  (CIOCOOHOCTh  B3aMMOJCHCTBOBATH  IMOCPEICTBOM
6Js10oroB, GOPYMOB, YaTOB U JIp.),

*TEXHUYECKAs (CIIOCOOHOCTh MCHOJIb30BaTh TEXHUYECKUE U MPOrPAMMHBIE
CpE/CTBA),

*noTpeOuTeNnbekast  (COCOOHOCTh  pelmaTh € MOMOIIBI0  ITU(BPOBBIX
YCTPOMCTB U MHTEPHETA pa3InuHbIe 00pa30BaTEIIbHbBIE 33/1a4N ).

Llenvs yuebHoOU Oucyuniunel 3aKITIOYACTCS B OOECIEUEHUU OBIIAJCHHUS
OoOyJaromuMucss ¢ HapYyIICHUSIMU CIyXa HEOOXOJUMBIM  (OmpeaeiasieMbIM
CTaHJIapTOM) YPOBHEM MaTEMaTHUECKOM MOJATOTOBKM B €AMHCTBE C PAa3BUTHEM
MBIIUICHUS U COLMAIbHBIX KOMIIETCHIINH, BKIIFOYA:

— (opMHUpOBaHME ILEHTPAIbHBIX MAaTEMAaTUYECKUX MOHATUH (YHUCIIO,
BEJIMYMHA, TIeoMeTpuueckas (urypa, NEpeMEHHas, BEpPOSTHOCTb, (DyHKIINSA),
00eCreunBaOIIUX MPEEMCTBEHHOCTh UM IEPCHEKTUBHOCTh MaTeMaTUYECKOTO
o0Opa3oBaHMsI 00yJarOIINXCS;

— MO/IBE/IEHNE 00YyYarouMXcs Ha JOCTYITHOM JJIsi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMaTUKH U OKPYKAIOIIEro Mupa, MOHMMAaHUE MATEMAaTHKU KaK
4acTH OOLIEH KyJIbTYphl YEIOBEUECTBA;

—  pa3BUTHE  HHTEJUIEKTyaJIbHBIX M  TBOPYECKHX  CIOCOOHOCTEH
oOy4Jaronmxcs, IO3HABAaTEIbHOW AKTUBHOCTH, MCCIEIOBATEIbCKUX YMEHUH,
KPUTUYHOCTH MBILUICHHS], UHTEpECa K U3YUEHUIO MAaTEMaTHKU;

— (opmupoBanre (YHKUHMOHAIBHOW MaTEeMaTHYECKOM TPaMOTHOCTH:
YMEHMsI pacrlo3HaBaTh MPOSBICHUS MaTeMAaTUYECKUX MOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEalbHBIX JKMU3HEHHBIX CUTYALMSIX W MPU U3YYEHUU JPYTHUX
y4EOHBIX TPEAMETOB, TMPOSBICHUS 3aBUCHUMOCTEH M  3aKOHOMEpPHOCTEH,
(bopMynupoBaTh UX HA SI3bIKE MATEMAaTUKU U CO3/1aBaTh MaTeMAaTUYECKUE MOJEIH,
MPUMEHITh OCBOEHHBI MaTEMaTHUYECKUW ammapar JJisl PElIEeHUs] TMPaKTUKO-
OPUEHTUPOBAHHBIX 3a/]a4, WHTEPIOPETHPOBATh M  OLICHUBATh IOJYYEHHBIE
PE3YJIBTATHI.

VYueOubiii mpeamer «MaremaTuka» BXOIUT B TpPEAMETHYIO 00JacTh
«Marematuka u ”HGOPMATHUKAY.

B 5-10 kmaccax yueOHbId mpenMer «MaremaTtvka» H3y4yaeTcss B paMKax
CIICAYIOMIX yUeOHBIX KYpcoB: B 5—6 kimaccax — «Maremarukay, * B 7-10 kmaccax
— «Aunrebpa» (BKIIOYAs DIEMEHTHl CTATHCTHKH M TEOPHH BEPOSITHOCTEH), °
«I'eomeTpus», 6 «BepOosATHOCTb U CTATUCTUKAY. !

* Ha u3ydeHne MaTEMATHKN B 5, 6 Kiaccax BBIICISETCS 110 5 4acoB B Hexelo (170 acoB B ro).

® Ha n3ydyeHue anreOpsl B 7 kiacce Boiaeisiercst 3 yaca B Henemo (102 waca B rox), B 8 u 9 xiaccax no 2 yaca B
Heneno (68 yacos B roxn), B 10 xiacce — 4 vaca B Henemo (136 yacos B rox).

® Ha n3y4deHue reoMeTpur B 7, 8, 9 kitaccax BeljernsieTcs 1mo 2 4acoB B Hezenmo (68 vacos B rox), B 10 kiacce — 1 wac
B Henento (34 gaca B rox).

" Ha n3ydyeHue Kypca «BeposTHOCTh 1 craructuka» B 7 - 10 kiaccax Beiaensercs 1o 1 yacy B Hepemo (34 yaca B
ron).



12

IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIIEI'O
OBPA30BAHUA

W3ydyeHne MaTeMaTHKM Ha YpPOBHE OCHOBHOIO oOLIEro o0pa3oBaHUs
HAIpaBJIEHO Ha JOCTI)KEHHE OO0ydYarollMMHCS C  HapyLIEHMsIMH  CllyXa
JUYHOCTHBIX, METANpPEIMETHBIX U MPEIMETHBIX O0pPa30BATEIbHBIX PE3YJIbTATOB
OCBOEHUS YUYEOHOI0 IIpeIMeETa.

JIMHHOCTHBIE PE3VYJIBTATHI

JIM4HOCTHBIE  pe3yJbTaThl OCBOEHUS IMPOrpaMMbl [0 MaTE€MaTUKE
XapaKTEPHU3YIOTCH:

1) marppoTHyecKoe BOCIIUTAHUE:

IPOSIBJICHUEM HHTEpeca K TMPOIUIOMY M HACTOAIIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTHOKEHUSIM  POCCHUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHMKEHUM B IPYIUX HayKax U MPUKIAAHbBIX chepax;

2) rpaX/1aHCKOE U IyXOBHO-HPABCTBEHHOE BOCITUTAHUE:

TOTOBHOCTBIO K BBITIOJHEHHIO O0S3aHHOCTEN rpakJlaHuHa U peanu3aluu ero
opaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTBIO K OOCYXACHUIO ITUUYECKUX MPOOJIEM, CBA3AHHBIX
C TPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KCHHII HayKH, OCO3HAHMEM BaXHOCTH
MOPAJTHO-3THYECKUX MPUHIHUIIOB B AEATEIBHOCTH YYEHOTO;

3) TpyZl0BOE BOCIIUTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE€ B pEIIEHUU NPAKTUYECKUX 3a]ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS YCNEIHON MNpodeccruOHaTbHOM
NESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
MOCTPOCHHUEM MHANBUAYAIbHON TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTENH;

4) »HCTETHMYECKOE BOCIUTAaHUE: CIOCOOHOCTHIO K OSMOIMOHAIBHOMY H
ACTETUYECKOMY BOCHPHUATHUIO MaTeMaTHUYEeCKUX OOBEKTOB, 3a/ay, pElICHUH,
pacCyKJeHU, YMEHHUIO BUJIETh MaTEMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) LICHHOCTH HAYYHOT'O TO3HAHMUSI:

OpUEHTalMeld B JCATENbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOJbI U
oOIIecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAyKH Kak cQepbl YeJI0BEYECKOU
NeSATEIbHOCTH, TANoB €€ pa3BUTHUA U 3HAUUMOCTHU JIS PA3BUTHUS IUBUIIU3ALINH,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTEMaTUYECKOW KyJIbTypOoW Kak CpeICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM TMPOCTEHIIMMH HaBBIKAMHU HCCIEI0BATEIbCKON
NEeATEIbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (OPMHPOBAHWE KYIbTYphl 3I0pPOBbS U
HMOLIMOHAIBHOTO OJIarONoTyYus:

TOTOBHOCTBIO IPUMEHATh MAaTEMAaTHYECKUE 3HAHUS B HHTEPECAX CBOErO
3M0pOBBS, BEIEHUS  3J0pPOBOro  obOpa3a KU3HM  (3J0pOBOE  TMHTAHUE,
cOamaHCUPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryisipHas ¢uznyeckKas
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aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(IEKCHUU, MPU3HAHUEM CBOETO
IIpaBa Ha OLIMOKY U TAKOT'0 K€ IIpaBa IPYroro YeJI0BEKa;

7) DKOJIOTUYECKOE BOCITUTAHUE:

OpHEHTalMel Ha IPUMEHEHNE MAaTEMaTUYECKUX 3HAHUN JUIS pelIeHUs 3a/1a4
B 00JacTU COXPAaHHOCTH OKPYXKAaloOUIeH cpenapl, IMJIaHUPOBAaHUS IOCTYIIKOB U
OLICHKM HMX BO3MOJKHBIX IIOCJIEICTBUM Il OKPYXKAIOLIEH Cpenbl, OCO3HAHHEM
r7100aJIpHOTO XapaKTepa 3KOJOTHYECKUX POoOJIeM U MyTeH X PELCHUS;

8) amanTanus K M3MEHSIIOUIMMCS YCJIOBHSIM COLMAIBHOW W TMPUPOIHON
Cpelbl:

TOTOBHOCTBIO K JIEUCTBHUSIM B YCIIOBUAX HEOIPENEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Ye€pe3 MPAKTHUECKYIO JEATEIbHOCTb, B TOM YHUCIIE
YMEHHE YUUTHCA y OPYTHX JIOJAEH, MpuoOpeTaTh B COBMECTHOW ACSITENbHOCTU
HOBBIE 3HAHUS1, HABBIKA U KOMIIETEHIIMH U3 OIbITa IPYTHUX;

HEOOXOAUMOCThI0O B (OPMHUPOBAHMM HOBBIX 3HAHUM, B TOM YHCIE
(bopMynIupoBaTh UJIEU, HOHATHSA, TUIIOTE3bI 00 0OBEKTAX U SBJICHUSAX, B TOM UHCIE
paHee HE U3BECTHBIX, OCO3HaBaTh JACPUIMTHI COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO ~ OCO3HAaBaTh CTPECCOBYIOD  CUTYyallMl0, BOCHPUHUMATh
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYyIOIIMHA KOHTPMEp, KOPPEKTHPOBAThH
IPUHUMAEMble pPELIEHUs U JACUCTBUSA, (POPMYIUPOBAaTh U OLIEHUBATh PUCKH U
MOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPE/IMETHBIE PE3VJIBTATBI

B pesynbTate 0CBOEHHUS MPOrpaMMbl 0 MATEMATUKE HA YPOBHE OCHOBHOTO
oO1iero oo6pazoBanus y oOydaromierocsi Oyayt chopMUpOBaHbI METaNpeAMETHbIE
pE3yNbTATHI, XapaKTepU3YyIOIIHeCs OBJIAJICHUEM YHUBEPCAIbHBIMU
MO3HABATEJIbHBIMU  JE€HCTBUSMH,  YHHUBEPCAJIbHBIMU  KOMMYHHUKATUBHBIMU
JNENUCTBUSAMU U YHUBEPCAIbHBIMH PETYJIATUBHBIMU JEHCTBUSMM.

Ilo3HaBaTeJbHBbIC YHUBEPCATbHBIC Y4eOHbIC 1efiCTBUSA

ba3zoevie nozuueckue oeiicmeus:

— BBIBIATH (CAMOCTOSITENIBHO W/WAM C TOMOUIBIO  YUUTEJNs/IPyrux
YYaCTHUKOB 00pa30BaTEIbHO-KOPPEKIIMOHHOTO TMpollecca) M XapaKTepu30BaTh
CYLIECTBEHHbIE MPU3HAKU MAaTEMaTUYECKUX OOBEKTOB, IOHSATHI, OTHOILIEHUMN
MEXIy MNOHATUAMHU; (POPMYIUPOBATH C HCIOJB30BAHUEM JOCTYNHBIX CPEACTB
KOMMYHUKAIIMM, BKJIKOYAas YCTHO-JAKTUJIBHYIO pEUYb, OMNpPENETCHUs MOHSITHUM;
yCTaHaBJIMBATh CYUIECTBEHHBI NpH3HAK KJiIacCU(UKAIIMK, OCHOBAHUS IS
000011IeHHs U CPAaBHEHHUSI, KPUTEPUU TIPOBOJUMOTO aHAIN3a;

— BOCIIPUHUMATh U C UCTHOJb30BAHUEM JOCTYIHBIX CPEACTB KOMMYHUKALIUH,
BKJIIOYAsl ~ YCTHO-JAKTWJIbHYIO  pedb, (QPOpMyIHpOBaTh, MpeoOpa3oBbIBATh
CY>KIE€HUS: YTBEPAUTEIbHbIE U OTPULIATENbHbIC, €AUMHUYHbIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

—  BBIABIAATh ~ MAaTEMATHYECKHE  3aKOHOMEPHOCTH, B3aUMOCBA3UM U
npoTuBOpeurs B (akTax, JaHHBIX, HAOMIOACHUSIX W YTBEPXKACHUAX; MpejaraTh
KPUTEPHUH JJIS BBISIBJIEHUS 3aKOHOMEPHOCTEN U POTUBOPEYUNIA;

— JenaTh BBIBOJABI (CAMOCTOATEIBHO W/WIM C MOMOUIBIO YUYUTEIs/IPYruxX
YYaCTHUKOB 00pa30BaTeIbHO-KOPPEKIIMOHHOTO TIpOIecca) C HCIOJIb30BAHUEM
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3aKOHOB  JIOTUKHM,  JEAYKTUBHBIX W  HWHAYKTUBHBIX  YMO3aKJIIOYEHUH,
YMO3aKJIFOUECHUM 110 aHAJIOTHH;

— pa30bupaTh 10Ka3aTeNbCTBA MATEMATUUYECKUX YTBEPKICHUN (MPSAMbBIEC U OT
MPOTUBHOIO), MPOBOAUTH (CAMOCTOSATEIBLHO W/WIM C TMOMOUIBIO YUUTENS/APYTUX
YYaCTHUKOB 00pa3oBaTeIbHO-KOPPEKIIMOHHOTO mpolecca) HECJIOXKHBIE
JIOKa3aTelibcTBa  MaTeMaTH4YecKux  (akToB,  MPUBOJUTH  MPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

— BBIOMpaTh crocoO pemieHus yuyeOHOW 3amauu (CpaBHHBATh HECKOJIBKO
BApHAHTOB pEIICHHUs, BHIOMpATh (CAMOCTOSITENFHO W/WIM C  TMOMOUIBIO
YUUTENSI/APYTUX ~ YYACTHUKOB  00pa30oBaTeNIbHO-KOPPEKIIMOHHOTO  IPOLIecca)
HanboJee MOAXO AL,

bazoevie uccneoosamenvckue oeiicmeusn:

— HCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
CaMOCTOSITEIBHO ~ W/WIM  C  TIOMOIIBIO  YUYUTENS/APYTUX  YYAaCTHHUKOB
00pa30BaTeNbHO-KOPPEKIIMOHHOTO  mporecca  (popMyiaHpoBaTh  BOMIPOCHI,
¢ukcupyroume MpoTUBOpeyYne, NpodieMy, YCTaHABIMBATh MCKOMOE U JaHHOE,
(GbopMHUPOBATH TUIIOTE3Y; C UCIOJIB30BAHUEM JOCTYIHBIX CPEICTB KOMMYHHUKALIUH,
BKJIFOYAsl YCTHO-TAKTUIBHYIO pe€4b, apTyMEHTUPOBATH CBOO MO3UIUI0, MHEHHUE;

— POBOAUTH N0 TIUIAHY HECJIOXHBIA  SKCIEPUMEHT, HEOOJIbIIOE
UCCIIEJOBAaHUE II0 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTU4YECKOTO OOBEKTa,
3aBUCUMOCTEN 0OBEKTOB MEXIY COOOM;

— C UCIOJIb30BAaHUEM JIOCTYIHBIX CPEJCTB KOMMYHHUKALIUH, BKIIOUas YCTHO-
JAaKTWIBHYIO peudb, (popMyaupoBaTh O0OOOIIEHHS W BBIBOABLI IO pe3ysibTaTaM
NPOBENEHHOTO  HAOMIOJIEHUS, MCCIEIOBAaHUSA, OLEHUBaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

— CaMOCTOATENIbHO W/WJIM € TIOMOIIBIO YUYUTENS/APYTUX YYACTHUKOB
00pa30BaTeNbHO-KOPPEKIIMOHHOTO  Mpoliecca  MPOTHO3UPOBATH  BO3MOXKHOE
pa3BUTHE TIPOLECCa, a TAK)KE BbIIBUTaTh MPEANOJI0KEHUS O €r0 pa3BUTHH B HOBBIX
YCIIOBHSIX.

Paboma c unghopmauueit:

— BBIIBJISITH HEJOCTATOYHOCTb M M30BITOYHOCTh WH(OpPMAlUH, JAaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a4a4u;

— CaMOCTOATEJIbHO W/WIM C TOMOIIBIO YUUTENS/APYTUX YYaCTHHUKOB
00pa30BaTeIbHO-KOPPEKIIMOHHOTO ~ Mpolecca  BbIOMpaTh,  AHAJU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HH(OpPMAIUIO pa3IUYHBIX BUAOB U
dbopm npeacTaBiIeHuUS,

— BbIOMpaTh (GopMy TMpeAcTaBiIeHUS HHPOPMALMKU U HILTIOCTPUPOBATH
pelaemMspie 3a/1a4u CXeMaMu, IMarpaMMaMu, HHOU rpadMKoi U uX KOMOMHALIUSIMU;

— OLIEHUBATh HAIEKHOCTh MH(OpPMAIMU IO KPUTEPHUSIM, MPEIJIOKEHHBIM
yuduTeIeM WIH CHOPMYJIUPOBAHHBIM CAMOCTOSITENIBHO W/WIM €  TOMOIIBIO
YUUTENSI/ APYTUX YYaCTHUKOB 00pa30BaTesIbHO-KOPPEKIIMOHHOTO MpoIiecca.

KoMMmyHuKkaTHBHBIE yHUBepcaibHble yueOHbIe 1eiiCTBUA:

— BOCIIPUHUMATH U (POPMYJIUPOBATH C UCIIOIb30BAaHUEM JIOCTYITHBIX CPE/ICTB
KOMMYHHMKAIIMH, BKJIIOYas YCTHO-AAKTHIIBHYIO Peub, CYXKICHHUS B COOTBETCTBHUH C
YCIOBUSIMU U LIETSIMU OOILEHUS; BbIpaXkaThb CBOIO TOUKY 3PEHMSI B YCTHBIX/YCTHO-
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JAKTUJIBHBIX M TUCBMEHHBIX TEKCTax, JaBaTh IOSCHEHHUS MO XOJYy PpELIECHUs
3a/1a4d, KOMMEHTHPOBATh MOJYYEHHBIN pE3yIbTarT;

— B X0J1€ 00CY>KJIEHUs 3a/1aBaTh BOIIPOCHI MO CYLIECTBY 00CYK/1aeMOI TEMBI,
npoOsemMbl, pellaeMol 3a7add, BBICKA3bIBATh WJICH, HAIICJICHHbIE Ha TIOHMCK
pPELIEHHUSI; COMOCTABIATH CBOM CYXKICHHS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuanora, OOHapy>KMBaTh Pa3IMuMe U CXOJICTBO MO3UIINIA; B KOPPEKTHOU PopMme U ¢
WCIIOJIb30BAaHUEM  JIOCTYIIHBIX CpPEICTB KOMMYHHKAllUM, BKJIOYasl YCTHO-
JAKTUIIBHYIO peub, (POPMYIMPOBATH PA3HOIIACHUS, CBOM BO3PAKECHMUS;

—  IOpPeACTaBJIATh  pe3yJbTaThl  pEUIEHUS  3aJadd, JKCIEPUMEHTA,
UCCIICIOBaHMSI, MPOEKTA; CaMOCTOSATEIbHO W/HUIU C TMOMOIIBIO YUUTEIs/IPYTHX
YY4aCTHUKOB 00pa30BaTeIbHO-KOPPEKIIMOHHOTO TIpoliecca BBIOUpaTh (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4y PE3EHTAUU U OCOOEHHOCTEW ayAUTOPHUH.

PeryisiTuBHbIE YHMBepPCcaJbHbIe Y4eOHbIe 1eliCTBUSA

Camoopzanuzayua:

— COCTaBJISITh IUIAH, AJITOPUTM PEIICHUs 3a7auu (WJIM €ro 4acTbh), BBIOUPATh
CH0c00 pelIeHus ¢ y4€TOM UMEIOIIUXCSI PECYpCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATh M KOPPEKTUPOBATh BapUAHTBhl PEIICHUH € YYETOM HOBOM
uHpopMaIuu.

Camoxkonmpons:

— BJAAETh CIOCO0aMH CaMOIIPOBEPKH, CaMOKOHTpOJIA Ipoliecca U
pe3ynbTara peueHus MaTeEMaTUYECKOH 3a1auH;

— MPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPH PEIICHUH
3aJlayd, BHOCUTh KOPPEKTUBBI B JIESITEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

— OLICHMBATh COOTBETCTBHE pE3yJIbTaTa ACSITEIbHOCTU MOCTABICHHOW €U U
YCIIOBUSIM, OOBACHSTH IPUUMHBI TOCTUKEHUS UM HETOCTHXKEHUS LI€TU, HaXOIUTh
OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3VYJIBTATHI

[IpeameTHBIE  PE3yNBTATBl  OCBOCHHSI IMPOTPaMMbl [0  MaTEMaTHKE
IpEeJICTaBJICHbI IO roJlaM 00Y4YEeHHMs B CIEAYIOIIUX pa3ziesiaX MporpaMmbl B paMKax
OTIIETIbHBIX YYEOHBIX KypcOB: B 5—6 kiaccax — kypca «Maremaruka», B 7-9
KJ1accax — KypcoB «Auredpay, «I'eomeTpus», «BeposTHOCTb U CTATUCTUKAY.
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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «<MATEMATHUKA»
B 5-6 KIIACCAX

INOACHUTEJBHASA 3AIINCKA
[TpropuTeTHBIMU LIETIMU O0yUEHUSI MaTEMATUKE B 5—6 Kilaccax sIBISIOTCA:
OpoAODKEHHE (OPMUPOBAHMST OCHOBHBIX MaTEMAaTUYECKUX IOHATHM

(auco, BEJIMYMHA, reoMeTpudeckas burypa), 00ecTeYBarOIINX
MPEEMCTBEHHOCTh W TEPCIEKTUBHOCTh ~ MAaTEMaTHYECKOTO  0Opa3oBaHUS
00y4JaroImxcs;

Pa3BUTHE MHTEIUIEKTYaJIbHBIX U TBOPYECKHUX CIIOCOOHOCTEN O0yYaroluxcs,
MO3HABATEJIbHON aKTUBHOCTH, UCCIIEA0OBATEIbCKUX YMEHHI, HHTEpEca K NU3yUYECHHIO
MaTE€MaTUKHU;

MO/IBEICHUE O0YYaIOIIMXCSl HA JOCTYIIHOM JUIsl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMaTUKH U OKPYKAFOIIETO MUPA;

(¢opMupoBanue (yHKIIMOHATIBHOW MaTEMaTHYECKON I'PaMOTHOCTU: YMEHHMS
pacro3HaBaThb MaTeMaTHYECKUE OOBEKTHbl B peajbHBIX KU3HECHHBIX CUTYalLUsX,
IIPUMEHATH OCBOEHHBIE YMEHHSI ISl PELICHMS IPAKTUKO-OPUEHTUPOBAHHBIX 3a1ad4,
WHTEPHPETUPOBATh IOJYYEHHBIE PE3YyJbTaThl U OLEHUBATH UX HA COOTBETCTBUE
IIPaKTUYECKON CUTYALUH.

OCHOBHBIE JIMHMM COJEP)KaHMUS Kypca MareMaTMKd B 5—6 Kiaccax —
apumeTnyeckas M TEeOMETpPUYECKas, KOTOpPbIE pa3BHBAIOTCA MapalIeNIbHO,
Ka)KJ1as B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJIHA OT
JIPYroM, a B TECHOM KOHTaKT€ M B3aUMOJCHCTBHH. TaKke B Kypce MaTeMaTHKH
MPOUCXOIUT 3HAKOMCTBO C 3JIEMEHTaMU ajareOpbl M OMUCATEIbHON CTATUCTUKHU.

N3yuyenue apudmeTnueckoro MaTepuana HAUMHAETCA CO CUCTEMATHU3aluu U
pa3BUTHS 3HAHUW O HATYpaJbHBIX YHCIIAX, MOJYYEHHBIX Ha YPOBHE HA4aJIbHOTO
obmiero oopazoBanus. [lpyu 3TOM COBEpILICHCTBOBAHUE BBHIYUCIUTENIBHON TEXHUKU
U (QOpMHpPOBAHUE HOBBIX TEOPETUYECKUX 3HAHUU COYETAETCS C pa3BUTUEM
BBIUMCIIUTENLHON KYJIbTYphl, B YUaCTHOCTU C OOY4YEHHMEM MPOCTEHIINM MHpuéMam
NPUKAJIKH U OLIEHKW PE3YJIbTATOB BBIYMCICHUH. V3ydeHue HaTypajbHBIX YHCEN
npoJoJpKaeTcss B 6 Kilacce 3HAKOMCTBOM C HayajbHBIMHM TMOHATHSIMH TEOPUHU
JEITUMOCTH.

Hauano wu3ydeHus: OOBIKHOBEHHBIX M JECATHYHBIX ApoOel OTHECEeHO K 5
KJIaccy. DTO MEPBbIM 3Tall B OCBOCHHH IpOoOEi, KOra MPOMCXOAUT 3HAKOMCTBO C
OCHOBHBIMHU HJI€SIMU, MOHATUAMHU TeMbl. [Ipu 3TOM paccMoTpeHre 0ObIKHOBEHHBIX
JIpoOeil B MOJHOM 00BbEME MPEANIECTBYET U3YUCHHUIO ACCATUYHBIX IPOOCH, 4TO
1EJIeCO00pa3HO € TOYKU 3PEHUsSl JIOTMKU M3JI0KEHUS YHUCIOBOM JIMHUHU, KOTIA
npaBuia JACHUCTBUM € JIECATHMYHBIMU JpOOSIMA MOXKHO OOOCHOBATh YyXKe
W3BECTHBIMHM QJITOPUTMAMM BBITIOJHEHUS JAEUCTBUI ¢ OOBIKHOBEHHBIMHU JPOOSMHU.
3HAKOMCTBO C JIECATUYHBIMHU APOOSMH PACIIMPUT BO3ZMOKHOCTH JJII TIOHUMaHUS
00y4aroLUMUCS MPUKIAJAHOTO MPUMEHEHUSI HOBOM 3alKcy IPU U3YUYEHUU JAPYTUX
NPEAMETOB U NPU MPAKTUYECKOM HCIonb3oBaHMU. K 6 Kiaccy OTHECEH BTOpOM
Talm B HW3Y4YEHHM JpoOeil, I/e MPOUCXOJUT COBEPIICHCTBOBAHUE HABBIKOB
CpaBHEHHsS U TpeoOpa3oBaHUsl JApoOeH, OCBOCHHE HOBBIX BBIUYMCIUTEIbHBIX
QITOPUTMOB, OTTAYNBAHUE TEXHUKHU BBIUYNCIECHUMN, B TOM YUCIIE
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3HaYEHUI BBIPAXKEHHUM, COAEpXKAIIUX W OOBIKHOBEHHBIC, U JIECATUYHbBIC
JIpoOU, YCTaHOBJIEHHME CBSA3CH MEXIy HUMH, PACCMOTPEHHE NMPUEMOB pEIICHHUS
3aja4 Ha JApobu. B Hagasme 6 Kiacca IPOUCXOAMT 3HAKOMCTBO C IOHSATHUEM
npoueHTa. OCOOEHHOCTBIO M3YYEHHS MOJOKUTENBHBIX M OTPULATEIbHBIX YHCEN
ABJIAETCSI TO, YTO OHM TAK)KE€ MOTYT PacCMaTpUBAaThCA B HECKOJIBKO 3TaroB. B 6
KJlacce B Hadaje Hu3ydeHus TeMbl «lloJIoKUTeNbHbIE M OTpHULIATEIBHBIE YUCIIA»
BpIACIIsIeTCsT moareMa «llenble wucna», B paMKax KOTOPOW 3HAKOMCTBO C
OTpULATEIbHBIMA  YHMCIAMH M JCHCTBUSAMH C  IOJIOKHUTEIbHBIMA U
OTPULIATENBHBIMU YUCIAMHA IPOUCXOAUT HA OCHOBE COAEPIKATEIBHOIO IMOAXOJA.
OTO0 MO3BOJISIET HA JOCTYITHOM YPOBHE MO3HAKOMHUTH OOYYAIOIIUXCS MPAKTUIECKU
CO BCEMH OCHOBHBIMHU MOHATHSIMH TEMBI, B TOM YHCJIE€ U C PABUJIAMU 3HAKOB IIPH
BBIMIOJTHEHUH apu(METHUECKUX NeicTBUM. M3yueHue palnMOHATbHBIX YHCEN Ha
ATOM HE 3aKOHYMTCS, a Oy/IeT MPOJIOJKEHO B Kypce anredpbl 7 Kiacca.

[Ipu oOydeHnH penieHHIo TEKCTOBBIX 3a/ay B 5—06 Kiaccax HCIOJIb3YIOTCA
apumernyeckue npuémsl perierus. [Ipu oTpaboTKe BEIUMCIUTEIBHBIX HABBIKOB B
5—6 Kjaccax paccMaTpHUBAIOTCS TEKCTOBbIE 3a/1ayMl CIEAYIOUIMX BUIOB: 3a/1a4M Ha
JIBUKEHHE, HA YacTH, Ha IIOKYIKM, Ha paboTy MU NPOU3BOAUTENBHOCTH, HA
IPOLEHTHI, HA OTHOIIEHUS U nponopiuu. OOyyaronuecs: 3HaKOMSTCs ¢ IpuéMaMu
pelieHus 3adad  nepedopoM BO3MOXKHBIX BapUaHTOB, YydaTcs paboTaTth cC
uHpopMalueH, peACcTaBIeHHON B (popMe TaOJIUL WM JUarpamm.

B nporpamme yueOHoro kypca «MaremMartuka» IMpPEIyCMOTPEHO
(dbopMHpOBaHUE MPONENECBTUUECKUX allreOpanyecKux mnpeacraBiieHuidl. bykBa kak
CUMBOJI HEKOTOPOTO 4YHCJa B 3aBUCHMOCTH OT MATEMaTHYECKOTO KOHTEKCTa
BBOJIUTCSl TOCTENEHHO. DyKBEHHass CHUMBOJMKA HIMPOKO HCIIOJB3YETCS IPEKIE
BCErO JUIsl 3alMCH OOIIMX YTBEPXKACHUN M MpeIoKeHH, (opMys, B HACTHOCTHU
JUIS1 BBIYMCJIEHUS TE€OMETPUYECKUX BEITUYMH, B KAUECTBE «3aMECTUTENS» YHUCIIA.

B mporpamme yudeGHOro kypca «MaTemaruka» MpencTaBiIeHA HarsgaHas
reoOMeTpus, HallpaBJICHHAs HA  pa3BUTHE o0pa3Horo MBIIJICHUS,
IPOCTPAHCTBEHHOTO BOOOPaXKEHUsI, U300PAa3UTENIbHBIX YMEHUN. DTO BaXKHBIN 3TaIl
B M3YyYEHHUH T€OMETPHM, KOTOPBIM OCYILECTBIISIETCS HA HAIJISIIHO-IIPAKTUYECKOM
YpOBHE, OIUPAETCs Ha HarJisiqHO-00pa3HOe MbIIIeHHe oOydaromuxcs. bombias
pOJIb  OTBOAMTCS  IPAKTUYECKOM  JEATEIBHOCTH, OIBITY, OSKCIEPHUMEHTY,
MozeapoBanuto. O0yyaroniyecs: 3HaKOMITCA C T€OMETpUUYECKUMHU (purypamu Ha
IJIOCKOCTH M B MPOCTPAHCTBE, C MX MPOCTEUIIMMU KOH(PUTYpaUUsSIMHU, ydaTcs
300pakaTh MX HA HEJIMHOBAHHOW M KIeT4yaTOM Oymare, paccMaTpuBalOT HX
[IpOCTENIINE CBOMCTBA. B mpouecce u3ydeHus HaArIAAHOM T€OMETPUU 3HaHUs,
MOJTyYeHHbIC OOYYaroOIIMMUCS Ha YpPOBHE HayajJbHOTO OO0IIero oOpa3oBaHUs,
CUCTEMATU3UPYIOTCS U PACIIUPSIOTCA.

CornacHo yyeOHOMY IUlaHy B 5—6 Kjaccax M3y4aeTcsl MHTErpUPOBAHHBIN
npeamer «MareMatrkay, KOTOPBIA BKIIOYAeT apu(PMETHUEeCKUuil MaTepual u
HaTJSAHYI0O TEOMETPUIO, a TaKXKe IMPOIEIEBTUUYECKUE CBEICHHUS W3 aireOphl,
AJIEMEHTHI JJOTUKH U HayaJla ONUCATENbHOW CTaTUCTUKH.
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COAEPKXAHUE OBYUYEHUSA
5 KITIACC
(1-i rog obyuenust Ha yposne 000)°

HartypaJjibHble YncIa ¥ HYJIb

Harypansnoe uucno. Pan Hatypanbhbix uuncen. Yuciao 0. MzoOpaxenue
HATypaJbHBIX YUCEJ TOYKAMU Ha KOOPJMHATHOMN (YMCIOBOM) MIPSIMOA.

[To3unuonHas cucrema cyucieHus. Pumckas HyMmepanusi Kak MpUMEp
HETMO3UIMOHHOM CUCTEMBbI CUUCeHud. [lecaTuuHas cucteMa CUUCIICHHUS.

CpaBHeHUE HATypalbHBIX YUCEJ, CPABHCHUE HATYpPAJbHBIX YUCEI C HYJIEM.
Crioco6s1 cpaBHeHHsI. OKpyTIeHHE HATypaIbHBIX YHCEIL.

CroxeHue HaTypaJbHbIX YHCEI, CBOMCTBO HYJIA MPHU CIIOXKEHUU. Briuntanue
KaK JIeiCTBUE, 0OpAaTHOE CIIOKEHUIO. Y MHOKEHUE HATypaldbHbIX YHCEJ, CBOMCTBA
HYJsI W €IUHUIBI TpU yMHOXKeHUU. JleneHue Kak JelcTBUe, 0OpaTHOE
yMHOX€HUI0. KOMIIOHEHTBI AEHCTBH, CBSA3b MEXAy HUMU. [IpoBepka pesynprara
apudmerndyeckoro geiictusa. l[lepeMecTuTenbHoe M couyeTaTeIbHOE CBOMCTBA
(3aKOHBI) CJIOXKEHUST W YMHOXEHHUS, PACIPEICIUTEIbHOE CBOWCTBO (3aKOH)
YMHOXEHHUS.

Ucnons3oBanne OykB jis OOO3HAYEHUsT HEM3BECTHOTO KOMIIOHEHTA W
3aMKiCH CBOMCTB apu(PMETHUECKUX JIEHCTBUM.

JlenuTenn M KpaTHbIE 4YHMCla, pa3iiokeHHe Ha MHoxutenu. IIpocteie u
coctaBHble yucna. [Ipusnaku nenmumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkom.

Crenenb ¢ HaTypajJbHBIM I[OKa3aTelieM. 3aluCh YUCJa B BHUAE CYMMBbI
Pa3psIHBIX ClaraeMbiX.

UucnoBoe BbIpaKEHUE. BblUnciIeHWE 3HAYEHUN YHUCIOBBIX BBIPAKECHHI,
MOPSAIOK  BBIMIOJHEHUsT  JeucTBUM.  Mcmonb3oBaHWE  NPU  BBIUHUCIEHUAX
MEePEMECTUTEILHOTO UM  COYETATeJIbHOTO CBOMCTB (3aKOHOB) CIIOXKEHUS U
YMHOXEHUSI, paclpeIeTUTEIbHOIO CBOMCTBA YMHOXKEHUS.

JApodu

[IpencraBierne o Jpobu Kak cmoco0e 3amuch  YacTH  BEITMYHMHBI.
OObikHOBeHHBIE ApoOu. I[lpaBunbHBIE W HempaBuibHbIE ApoOH. CMenraHHas
Ipo0b, TpEeNCTaBlIEHWE CMEIIaHHOW JpoOM B BHJE HENPABUIBLHON apodu u
BBIJICJICHHE IIEJI0M YacTH YMCIIa U3 HEeMpaBWIbHOW apobu. M3o0paxeHnue apodei
TOYKaMH Ha YUCI0BOM mpsiMoii. OCHOBHOE CBOMCTBO Jipoou. CokpalieHue apooet.
[IpuBenenue n1podbu kK HOBOMY 3HaMmeHaTemo. CpaBHEHUE APOOEH.

CrnoxeHue W BbIUMTAHHE JpoOeil. YMHOXEHHUE U JejleHue Apodei,
B3aMMHOOOpaTHBIC 1poou. HaxokIeHne 4acTu 1eJIOro U 1IeJIOTO MO €ro YacTH.

JHlecatuunas 3amuch aApooOei. IlpeacrtaBieHue OecSITUYHOM poOW B BUIE
OoObIKHOBEeHHOM. M300pakeHne MeCATUYHBIX JpoOe ToukaMHh Ha 4YHCIOBOMU
npsiMoil. CpaBHEHUE AECATUUHBIX IPOOEH.

Apudmernueckne ACHCTBUA C JECATUYHBIMH ApoOsimu. OKpyriieHHE
JEeCATHYHBIX IPOOEH.

Pelenue TeKCTOBBIX 33124

8 Coxpamsiercst comepxanue n 06bEM MaTepuana, IPEICTABICHHOro B mpuMmepHoii OOIl — juIs mepBoro roxa
00yuenus Ha ypoHe OOO.
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Pemenne TekcTOBBIX 3amad apupMeTHUECKHMM crocoboM. Pemienue
JOTMYECKUX 3afad. Pemenue 3agad mepeOOpoM BCeX BO3MOXKHBIX BapUaHTOB.
Hcnonb3oBanue mpu petieHuu 3aad TaOIuI] U CXEM.

Pemenne 3amay, coaep:Kalmux 3aBUCHUMOCTH, CBS3bIBAIOIIUME BEJIMYUHBIL:
CKOpOCTb, BpEMS, pAacCTOSIHHE, 1I€HA, KOJMYECTBO, CTOUMOCTh. EIUHUIIBI
U3MEpEHUs: Macchl, 00bEMa, IEHBbI, PACCTOSHMS, BPEMEHHU, CKOpOCTU. CBA3b
MEXKY €IMHULIAMU U3MEPEHUS KaXKI0M BEJIUYUHBL.

Pemenrie 0CHOBHBIX 3a/1a4 Ha JPOOH.

[IpeacraBienye NaHHBIX B BUAE TAOIUL], CTOIOYATHIX JUATPAMM.

Harasignas reomerpust

Harnsoaeie mpencraBieHuss o (urypax Ha IUIOCKOCTH: TOYKa, MpsMas,
OTPE30K, Jyd, yTOJl, JIOMaHasi, MHOIOYTI'OJIBHUK, OKPY>KHOCTb, KpyT. Yrou. [Ipsmon,
OCTPBIN, TYIIOU U pa3BEPHYTHIN YTJIbI.

JlnmuHa oTpe3ka, METPUYECKUE €AUHULIBI JUIMHBL. JIJIMHA JIOMaHOM, IEPUMETP
MHOI'OYr'OJIbHUKA. MI3MepeHne U OCTPOECHUE YIVIOB C IIOMOILBIO TPAaHCIIOPTUPA.

Harnsanele npencraBieHus o (uUrypax Ha IJIOCKOCTH: MHOTOYTOJBHUK,
MPSIMOYTOJILHUK, KBAJIpaT, TPEYTOJIbHUK, O PABEHCTBE (PUTYD.

N3o06paxenue ¢uryp, B ToM uucie Ha kieryatod Oymare. Iloctpoenue
KoH(pUrypanuii u3 yacteil mpsiMoi, OKPYKHOCTH Ha HEJTMHOBAHHON U KJIETYaTON
Oymare. Mcnonp30BaHue CBOMCTB CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBApaTa.

[Imomane NPAMOYTOJBHMKA W MHOTOYTIOJIBHMKOB, COCTABJIEHHBIX U3
IPSIMOYTOJIBHUKOB, B TOM 4YHCIIE (PUTYp, N300paXEHHBIX Ha KJIET4ATOM Oymare.
EnvHuIE n13MEpeHns TIoNaau.

Harnsaueie MIPEACTABIICHUS 0 IIPOCTPAHCTBEHHBIX ¢durypax:
NpsMOYTOJIbHBIM — Tmapajienenunen, KyO0, MHOrorpaHHuku. M3o0paxeHue
POCTEUIINX MHOTOrpaHHUKOB. Pa3BépTku kyOa u mapamienenunena. Co3gaHue
MoJieJied MHOTOTPaHHUKOB (M3 Oymard, NpPOBOJOKH, IUTACTHIIMHA W JAPYTHX
MaTepualioB).

OO0BEM NPSAMOYTOJILHOTO Mapajenenuneaa, Kyoa. EIuHuIb u3MepeHus
o0bEMa.

6 KIIACC
(2-ii rox o6yuenusi Ha yposae 00O0)°

HarypaabHblie yuciia

Apudmernyeckre ACHCTBUS C MHOTO3HAYHBIMU HAaTypaldbHBIMH YHUCIIAMH.
YucrnoBble  BBIpAXKEHUS, TMOPSAOK  JIEWCTBHM,  HCIOJIB30BaHHE  CKOOOK.
Hcnonp30BaHne NOpH  BBIYMCIEHUSAX IEPEMECTUTEIBHOIO M COYETATEIBHOTO
CBOMCTB CIIO)KEHUS W YMHOXKEHMS, PACIPEIEIUTEIbHOIO CBOWCTBA YMHOKECHUSI.
OxkpyriieHuEe HaTypaJIbHBIX YUCET.

JlenuTenu U KpaTHbIE YKciia, HAMOOJBIINNA OOLIUNA NEIUTENIb U HauMEHbIIIee
oO1ree kpaTHoe. [lenMMocTh CyMMBI B pOU3BeneHus. [[efeHne ¢ 0CTaTKOM.

Apodu

% Coxpamsiercst cojepxanne H 06bEM MaTepuana, NPEICTABICHHOro B mpuMepHoii OOIl — i BTOporo roxa
00yuenus Ha ypoHe OOO.
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OObIKHOBEHHAsT JAP0Ob, OCHOBHOE CBOMCTBO JpOOH, COKpaIleHHuE APOOECH.
CpaBHeHue U ynopsiiourBanue Apooeil. Pemenue 3a1au Ha HAXOXKACHUE YaCTH OT
1EeJI0ro M IeNoro mo ero yactu. [[poOHoe 4Yuciao Kak pe3yibTaT JIeJICHUS.
[IpencraBienue aecITHUHON JpOOHU B BUAE OOBIKHOBEHHOM JpOOU U BO3MOXKHOCTD
MpeICTaBlICHUs] OOBIKHOBEHHOU APOOU B BHJIE ACCATUUHOMU. JlecaTuunbie 1podu u
MeTpHUyYecKasi cucteMa Mep. ApudmeTudeckue ASUCTBUS U YUCIOBbIC BBIPAXKCHUS
C OOBIKHOBEHHBIMU U JIECSITUUHBIMU APOOSIMU.

OtHowienue. JleneHue B JAaHHOM OTHomIeHMM. Macmrad, nponopuus.
[IpuMeHneHne nponopuni PYU PELICHNHN 3a1a4.

[lonsiTue nporeHTa. Beluncienne nporeHTa OT BEIHMYUHBI U BEJIMYUHBI 110
e mpo1eHTY. BeipaskeHue mpoIeHTOB AeCATUIHBIMU qpo0simu. Pemienue 3amay Ha
IPOLICHTHI. BhipakeHne OTHOLIEHUST BETMYUH B IIPOLEHTaX.

IHonoxuTeNbHBIE M OTPHIATEIbHbIE YHCJIA

[TonoxutenbHble U OTpULATENbHBIE Yncaa. Llenpie yncna. Monyns yucna,
reoMeTpuyecKas HHTEpHIpeTanuss Moxyss uucia. HM3o0pakeHue ducen Ha
KOOpJIMHATHOM  mpsAMoOW. YwucimoBele  NpoMexyTkd. (CpaBHEHHME  YHCElL
ApudpmeTnueckue JeMCTBUS C MOJIOKUTEIbHBIMUA U OTPUIATEIbHBIMU YU CIIAMHU.

[IpssMoyroJibHAs cucTeMa KOOpAUHAT Ha IUIOCKOCTU. KoopanHaTel ToUky Ha
IUIOCKOCTH, abcuucca u opauHara. [loctpoenue Touek u Guryp Ha KOOpJUHATHON
IJIOCKOCTH.

ByxBeHHbIe BbIpa:KeHUs

[Ipumenenne OykB I 3alMCH  MAaTEMaTUYECKUX  BBIPAKEHHN U
npemyioxxennii. CBolicTBa apu@mMeTHUecKux AeHCTBUA. ByKBEHHbIE BBIPAKEHUS U
YHUCJIOBbIE TIOJICTAHOBKH. DBYyKBEHHBbIE paBEHCTBA, HAXOXKIECHUE HEU3BECTHOIO
KOMITIOHEHTa. PopMyibl, (HOpMyJbl MEpPUMETPAa U IUIOMIAAU MPSAMOYTOJIbHUKA,
KBaJpaTa, 00bEMa mapasesnenumneaa u Kyoa.

Pemenue TekCTOBBIX 33124

Pemenne TekcTOBBIX 3amad  apuMeTHYecKuM crocobom. Pemienue
JOTHYeCcKHX 3a7ad. Perenue 3a1au nepebopoM BceX BO3MOKHBIX BAPUAHTOB.

Pemenne 3agad, coaepKamyMx 3aBUCUMOCTH, CBSA3BIBAIOIIMX BEJINYUHBI:
CKOPOCTb, BpeMs, paccTosiHUE, LIEHa, KOJIMYECTBO, CTOMMOCTb,
IPOU3BOJAUTENBHOCTb, BpeMs, 00bEM paOoThl. ENMHUIBI W3MEpeHUus:: Macchl,
CTOMMOCTH, PacCTOSHMs, BPEMEHH, CKOpocTH. CBiI3pb MEXIy €IMHHUIAMHU
U3MEPEHHUSI KaXKI0M BETUYHHBI.

Pemenne 3amady, CBA3aHHBIX C OTHOILIEHHUEM, MPONOPIUOHAIBHOCTHIO
BEJIMYMH, MPOIIEHTaMU; pPEIlIeHHe OCHOBHBIX 3aJ1ay Ha IPpOOU U MPOLICHTHI.

OueHka W NpUKHUAKA, OKpyriieHue pesyibrata. CocTaBieHHME OYKBEHHBIX
BBIPAKECHUH I10 YCIOBUIO 3aa4MU.

[IpeacraBieHre MaHHBIX C MOMONIbIO Tabnui u auarpamm. CronOuaTbie
JarpaMMbl: YTEHUE U OCTPOECHHE. UTEHHE KPYTOBBIX AHArpamMM.

Harasimnas reomerpust

Harnsingaele mpencraBieHuss o ¢urypax Ha IUIOCKOCTH: TO4YKa, MpsiMas,
OTpE30K, JIy4, YroJl, JOMaHasi, MHOTOyTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHHUK,
OKPYHOCTb, KPYT.
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B3anmHoe pacrnosiokeHHe ABYX NPSIMBIX Ha IUJIOCKOCTH, NapajlielibHbIe
npsIMbIE, TMEPIECHANUKYIISIpHBIE MpsMble. M3MepeHue pacCTOSHHI: MEXIYy ABYMs
TOYKaMH, OT TOYKH JI0 IPSIMOM, IJIMHA MapIIpyTa Ha KBaAPaTHOU CETKE.

N3MepeHne u MOCTPOEHUE YIJIOB € IMOMOUIBIO TpaHcHopTupa. Bumasl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, IPSAIMOYTOJIbHBIN, TYHOYTOJIbHBIM,
paBHOOEIPEHHBIH, PaBHOCTOPOHHHUM. YeTbIpEXYTOJIBHUK, IIPUMEPHI
YETBIPEXYTOIBHUKOB. [[pSIMOYTrOIbHUK, KBaAPAT: UCIIOIb30BAaHUE CBOMCTB CTOPOH,
yriaoB, auaronaneil. M3oOpaxeHne reoMeTpuuecKkux (Uryp Ha HEIMHOBAHHOU
Oymare C UCIOJIb30BAaHUEM IUPKYJS, JIUHEWKH, YTrOJbHHUKA, TPAHCIOPTHUPA.
[TocTpoenus Ha KiIeT4aTON Oymare.

[Tepumerp wHOTOyrodbHUKA. [loHATHE TIOmMATUM (UTYPBI, EIUHUIIBI
n3Mepenus miomanu. [IpubmokéHnoe n3MepeHne miomaan Guryp, B TOM 4UCie
Ha KBagpaTHOU ceTke. [IpubmkEHHOE U3MEpPEHHE JJTMHBI OKPYKHOCTH, TUIOIIAIN
Kpyra.

CumMeTpus: LieHTpallbHas, OCEBAsl U 3€PKAJIbHAS] CHMMETPHH.

[TocTpoenre cMMMETPUYHBIX GUTYP.

Harnsgueie MIPECTABIICHUS 0 MIPOCTPAHCTBEHHBIX dburypax:
napajienenunen, Kyo, mpusMa, NupaMmuja, KOHYC, LUMIWHAp, Imap u cdepa.
N3o06paxkenne mpocTpaHCTBEHHBIX Guryp. [Ipumepsl pa3BEpTOK MHOTOTpaHHUKOB,
nuiInHApa U koHyca. Co3jgaHue Mojelel MPOCTPaHCTBEHHBIX (uryp (U3 Oymarw,
MPOBOJIOKH, TUIACTHJIMHA U APYTUX MaTEPUAJIOB).

[Tonsatue o0béMa, eMHUIBI U3MEpeHUsT 00bEMa. OOBEM MPSIMOYTOJIHLHOTO
napajuienenumnena, Kyoa.

IHNPEAMETHBIE PE3YJIbTATBI

OcBoenue yuyeOHOTO Kypca «Marematuka» B 5—6 Kiaccax JIOJDKHO
oOecrieunBaTh JOCTUKEHUE YKa3aHHBIX HUXKE MPEAMETHBIX 00pa30BaTEIbHBIX
pE3YyIbTATOB.

5 KUIIACC

Yuciaa 1 BBIYUCTCHUSA

— TIOHMMAaTh ¥ TPaBWIbHO YIOTPEOJSATh TEPMHHBI, CBSI3aHHBIC C
HATypaJbHBIMHU YHCIIaMU, OOBIKHOBEHHBIMU U JIECATUYHBIMH JIPOOSMH;

— CpaBHHUBaTh W YIHOPSJAOYMBATH HATypaJIbHbIE 4YHCIA, CPAaBHUBATh B
MPOCTEHIINX CITydasx OOBIKHOBEHHBIE APOOH, AECATUYHBIE APOOH;

— COOTHOCHTh TOUYKY Ha KOOpPAMHATHOM (YMCIIOBOM) TIPSAMOU C
COOTBETCTBYIOIIMM €M YHMCJIIOM U HM300pakaTh HATypaJIbHbIC YKCJIa TOYKAMH Ha
KOOPJIMHATHOM (YMCIIOBOM) MPSIMOIA;

— BBINOJIHATL apu(pMETUUECKUE JCHCTBUS C HATypaJIbHBIMH YHCIIAMH, C
OOBIKHOBEHHBIMHU JIPOOSIMU B MPOCTEUIITUX CIIydasiX;

— BBINOJIHATH MPOBEPKY, MPUKUAKY pe3yJbTara BhIYUCICHUN. 6 OKpyrisTh
HaTypaJbHbIC YHCIIA.

PenieHue TeKCTOBBIX 3a/1a4:

— pemaTh TEKCTOBBIE 33/auyd apu(PMETHUECKUM CIIOCOOOM U C TOMOIIBIO
OpPraHM30BaHHOTO KOHEYHOTO Mepedopa BCEX BOZMOKHBIX BAPUAHTOB,;

— peuiaTh 3aJayu, COJEpXallue 3aBUCHUMOCTH, CBSI3bIBAIOIINE BEIUYHMHBI:
CKOPOCTh, BpEMSI, PACCTOSIHHE; 1I€HA, KOJIMYECTBO, CTOUMOCTb;
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— WCIIONB30BaTh KPAaTKWE 3aIlUCH, CXEMbI, TaOJHUIbI, O0O3HAYCHUS IPHU
pellIeHuH 3aay;

— TIOJIb30BAaThCA OCHOBHBIMM €IWHUIIAMH HM3MEPEHUS: I1I€HBI, MAacCChl;
pacCTOsIHUS, BPEMEHHU, CKOPOCTH; BBIpaXaTh OJHU E€IWHUIBI BEJIWYHUHBI 4epe3
JpyTHE,;

— U3BJIEKaTh, aHAIM3UPOBATh, OIICHUBATH HH(POPMAITHIO, TIPEACTABICHHYIO B
Tabauie, Ha CTOJIOYATOW JWarpaMme, HWHTEPIPETUPOBATH IIPEACTABIICHHbBIC
JIaHHBIE, UCTIOIB30BaTh JaHHBIE IIPU PEILICHUU 3a]1a4.

Harasinnas reomerpus:

— TI0JIb30BAThCSl TE€OMETPUUECKUMHU TMOHATUSIMU: TOYKA, IpsiMas, OTPE30K,
JIy4, YTOJI, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT;

— TPUBOJUTH TMPHUMEPHI O0OBEKTOB OKPYKAIOIIET0 MHUpA, UMEIONUX (hopmy
M3YUYEHHBIX TEOMETPUUECKUX UTYD;

— HCIMOJIb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C yIJlaMU: BEPIIMHA, CTOPOHA;
C MHOTOYTOJIbHUKaMH: YIoJi, BEpIIMHA, CTOPOHA, JHWArOHallb; C OKPY>KHOCTBIO:
panuyc, 1uaMeTp, LEeHTp;

— HM300paXaTh M3yUYCHHBIC T'€OMETpHUYECKHE (UTyphl Ha HEJIMHOBAHHOW W
KJIETYaTOM Oymare ¢ MOMOIIBIO ITUPKYJISA U JTUHEHKH,;

— HaXOJUTh JJIMHBI OTPE3KOB HEMOCPEACTBEHHBIM M3MEPEHUEM C MOMOIIIbIO
JUHEHKHU, CTPOUTH OTPE3KU 3aJaHHOM JJIMHBI; CTPOUTHh OKPY>KHOCTH 3aJaHHOIO
paauyca,

— UCIOJb30BaTh CBOMCTBA CTOPOH U YIJIOB MPSMOYTOJbHUKA, KBajpaTa IJis
WX TIOCTPOCHMSI, BEIYUCIICHUS TIJIOMIA/IA U IEPUMETPA,;

— BBIYUCJIATH MEPUMETP W IUIONIA[Ib KBajpaTa, MPsIMOYTrojbHUKA, (UTYD,
COCTAaBJICHHBIX U3 MPSIMOYTOJIBHUKOB, B TOM uuciie (Quryp, u3oOpaxEHHBIX Ha
KJIeT4yaTou Oymare;

— TMOJIb30BaThCSI OCHOBHBIMU METPUUYECKUMHM €MHUIIAMHU W3MEPEHUS JIJTMHBI,
IJIOIA/IM; BBIpaXKaTh OJTHU €AMHUIIBI BEJIUYMHBI Uepe3 APYrue;

— pacrno3HaBaTh IMapajijIeenuIe/l, KyO, HCIOIb30BaTh TEPMHHOJIOTHIO:
BEpIIMHA, peOpo TrpaHb, M3MEPEHUs; HAXOJWTh H3MEPCHUS IapajljieienuIea,
KyoOa,

— BBIUHCIATH 00BEM KyOa, mapajuiesienurie/ia Mo 3aJlaHHbIM HU3MEPEHUSIM,
MOJIH30BaThCS SAMHUIIAMHU U3MEPEHUS 00bEMa,;

— pemiaTh HECIOXXHBIC 3aJa4yd Ha U3MEPEHUE TeOMETPUUYECKUX BEIUYUH B
MPAKTUYECKUX CUTYaIUSIX.

6 KJIACC

Yucjaa u BbIYUCTIEHHUA .

— 3HAaTh ¥ MIOHUMAaTh TEPMHUHBI, CBSI3aHHBIC C PA3JIMYHBIMU BUJIAMU YHUCE U
cnoco0aMu MX 3alKCH, MEePexXOauTh (€clid 3TO BO3MOXKHO) OT OJIHON (OpMBI
3aIlMCH YHClIa K IPyTrou;

— CpaBHMBATh W YIOPSIOYMBATH IIENbIE YHCIA, OOBIKHOBEHHBIE W
JeCATHIHBIC TPOoOH, CPAaBHUBATH YMCJIa OJJHOTO M PA3HBIX 3HAKOB,;

— BBITMIOJHATH, COUETasi YCTHBIC W MUChMEHHBIE MPUEMBI, apupMeTHaecKue
JNEUCTBUS C HATypAIbHBIMA H  TEJIBIMH YHCJIaMH, OOBIKHOBEHHBIMU U
JNEeCATHIHBIMH IPOOSMU, TTOJIOKHUTEIIBHBIMA M OTPUIIATSIIBHBIMHU YHCIIAMH;
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— BBIYUCISATh 3HAYEHUSI YUCJIOBBIX BBIPAXKEHUM, BBIMNOIHATH MPUKUIKY U
OLICHKY pe3yJibTaTa BBIYUCICHUHN; BBIMOJHATh NPEOOPA30BaHUS YHUCIOBBIX
BBIpaKEHUI Ha OCHOBE CBOMCTB apu(PMETHUECKUX JICUCTBUH;

— COOTHOCUTh TOYKY Ha KOOPJMHATHON MPSMOW C COOTBETCTBYIOLIUM €U
YUCJIOM M HM300pakaTh 4YKClIa TOYKAMH Ha KOOPAMHATHOW NPSIMOM, HAXOIUTh
MOJYJIb YHCIIA;

— COOTHOCHTb TOYKM B TNPSIMOYTOJbHOM CHUCTEME KOOpPJIMHAT C
KOOpJUHATAMH 3TOU TOUKHU;

— OKPYIJISIThH IIEJIbI€ YKCIIa U JIECATUYHBIE APOOU, HAXOJUTh MPUOIMKEHUS
qucel.

YncioBbIe 1 OYyKBEHHbIE BHIPAKEHUS .

— TOHUMATh U YHOTPEOJATh TEPMHHBI, CBSI3AHHBIE C 3aMUCHIO0 CTENEHU
Yyycia, HAaXOAWTh KBajpaT W KyO 4YHCIa, BBIUUCIATH 3HAUYCHUS YHUCIOBBIX
BBIPAKEHUI, COAEPKAIINX CTEIECHHU;

— TMOJIb30BaThCS MPU3HAKAMHU JIEIMMOCTH, PACKIAAbIBATh HATypalbHbIC
4ycia Ha TPOCThIE MHOYKUTEIIH;

— TI0JIb30BaThCSl MACIITAOOM, COCTABJISITH MPOMOPLIUU U OTHOILIICHUS

—  WCMOJB30BaTh OYKBBI JUIsi OOO3HAYEHHMs] YWCET TMpPU  3aIlUCH
MaTEeMaTUYECKUX BBIPAKEHHUH, COCTABIIATh OYKBEHHBIE BBIpKEHUS U (HOPMYIIHI,
HAaXOJIUTh 3HAauYeHUsi OYKBEHHBIX BBIPAKEHUM, OCYIIECTBISASI HEOOXOIUMBbIE
MOJICTAHOBKH M MPEe0Opa3oBaHus;

— HaxOJIUTh HEU3BECTHBI KOMIIOHEHT PaBEHCTRA.

Penienne TeKCTOBBIX 32/1a4

— pelaTh MHOTOIIIArOBbIE TEKCTOBBIC 3a]]a4l apU(METUIECKUM CIIOCOOOM;

— PpemaTh 3ajlaud, CBSI3aHHBIE C OTHOIIEHUEM, MPOMOPIHMOHATHHOCTHIO
BEJIMYMH, MPOIEHTAMHU; PEIIaTh TPU OCHOBHBIC 3a7a4M Ha APOOU U TIPOLICHTHI,

— peliaTth 3aJayu, COJEpXallue 3aBUCHUMOCTH, CBSI3bIBAIOIINE BEIUYHHBI:
CKOPOCTB, BpeMs, paccrosiHue, LEHa, KOJIMYECTBO, CTOMMOCTB;
MIPOU3BOIUTEIILHOCTh, BpeMs, 00bEéMa paboThl, HMCHOJB3Yyd apudmeTHuecKue
JNEUCTBUSA, OLEHKY, MPUKUAKY; TMOJb30BAThCA  E€IUHUIIAMU  U3MEPEHUs
COOTBETCTBYIOIINX BEJINYHH;

— COCTaBJIITh OYKBEHHBIC BHIPAXKECHHUS TI0 YCIOBHIO 33]1a4H,

— u3BJEeKaTh MHGOPMAIHIO, MPEACTaBICHHYIO B TaOJMIax, HA JIMHEWHOM,
CTOJIOUATON WM KPYroBOW AMarpamMmax, WHTEPIPETUPOBATH NPEACTaBICHHBIC
JIAHHBIE; UCTIOJIb30BaTh JAHHBIC TIPU PEIICHUH 3a]1a4;

— TpEeACTaBIATh HMHGOPMAIMIO C TIOMOIIBIO TaONWIl, JWHEHHOW U
CTOJIOUATOM AMArpaMM.

Harasignas reomerpus:

— TMPUBOJUTH MPUMEPHI OOBEKTOB OKPY’KAIOIIEr0 MHpa, UMEIOUIUX (hopmMy
W3YYCHHBIX TEOMETPUUYECKHX TUIOCKUX W TPOCTPAHCTBEHHBIX (PUTYpP, TMPUMEPHI
PaBHBIX U CHMMETPUYHBIX (QUTYD;

— wu30o0paxkaTh C TIOMOIIBIO IUPKYJS, JHHEHKHA, TPAHCIOpPTHpA Ha
HEJIMHOBAaHHOM ® KJIETYaTOM Oymare W3ydeHHbIE IIJIOCKUE TEeOMETPUUYECKUE
burypsl 1 KOHQUTYpAITUH, CAMMETPUYHBIE PUTYPHI;

— TIOJIb30BAThCS TEOMETPUYECKUMH TOHATUSIMH: DPABEHCTBO  QUTYP,
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CUMMETPHSI; MCIHOJIB30BATh TEPMHMHOJIOTUIO, CBS3aHHYIO C CHMMETPHEN: OCh
CUMMETPHH, LICHTP CHMMETPUH;

— HAxXOJWUTh BEJIWYUHBI YIJIOB H3MEPEHHEM C MOMOIIBI TPaHCIOPTHUPA,
CTPOUTH YTJIbl 3aJJaHHON BEJIMYMHBI, ITOJIb30BATHCS MPU PELIEHUU 3a7a4 IPagyCHOM
MEPOM YIJIOB; PAaCIlO3HABATh HA YEPTEKAX OCTPBIN, IIPSIMOU, PA3BEPHYTHIN U TYIION
YTJIBI,

— BBIYUCIIATH JJIMHY JIOMAaHOM, MEPUMETP MHOIOYTIOJIBHUKA, MOJIb30BAThCS
EAVHUIIAMU HM3MEPEHUS JUIMHBI, BBIPAKaTh OJHW €IWHHULIBI MU3MEPEHUS IJIMHBI
yepes Ipyrue;

— HAXOAWTb, UCIOJB3Ysl YEPTEKHBIE HUHCTPYMEHTBI, PACCTOSHHS: MEXKIY
JBYMSI TOYKaMH, OT TOYKH JI0 IPSIMOM, JUTMHY ITyTH Ha KBAaJIPaTHOU CETKE;

— BBIYUCIATH IUIOMIA/b (UTYP, COCTABJICHHBIX U3 MPSIMOYTOJBHUKOB,
UCIIOJI30BaTh  pa30MeHuMe Ha MpPsSMOYTrOJbHUKHA, Ha paBHbIE (QUIYpHI,
JOCTPAavBaHWE 1O NPSIMOYIOJIbHHKA; II0Jb30BATHCSI OCHOBHBIMM E€IUHULIAMU
U3MEPEHHUs IUIOIIA/N; BBIpAXKaThb OJHU EOUHUIBI MU3MEPEHUs IUIOMAgu 4Yepes3
IpyTHUeE;

— pacno3HaBaTh Ha MOJIEISIX U U300paKEHUAX MUPaMHUy, KOHYC, HUIMHID,
UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpO, TpaHb, OCHOBAHUE, Pa3BEPTKA,

— n300pakaTh Ha KiIeTyaTol Oymare npsiMOyrojbHbIN Napauleenunen;

—  BBIYMCIATH OOBEM  MPSAMOYIOJBHOTO  Mapajulesienunena, Kyoa,
M0JIb30BAaThCS OCHOBHBIMHM E€AMHHUIIAMU HU3MEpPEHHs] O00BbEMA; BbIpaXaTb OJIHU
€AMHUIIBI U3MEPEHMS 00BEMA Uepe3 IPYTrue;

— pemaTh HECJIOKHBIE 3a/1a4l Ha HAXOXKIECHUE I'€OMETPUYECKUX BEIUYUH B
MPAKTUYECKUX CUTYaLHSIX.



5 KUIACC

TEMATHYECKOE INTAHUPOBAHUE

Temaruueckoe MIaHUPOBAHUE TI0 MATEMATHKE MPEICTABICHO IO rojiaM o0ydeHus (5—6 Ki1acchl).

OcHOBHBIE BUBI JEATEILHOCTH O0YYAIOIIMXCS MEPEUUCIICHBI TPU U3YYEHUH KaXK0M TEeMbl U HAMPABJICHbI HA JOCTUXKEHUE
IUTAHUPYEMBIX pe3yJbTaToB 00yueHus. IlepeyeHb BHUIOB NEATEIBHOCTH MOXKET OBITh PACIIMPEH WM COKpaliéH — ¢ Y4ETOM
BO3MOXHOCTEH M OrpaHUYeHUN 00ydaronuxcsi, 00yCIOBICHHBIX CTPYKTYPOU HapyIlIeHUs MPU MATOJIOTHH CITyXa.

Oo01uree koimmuecTtBo yacoB — 170 gacos.

Tembl (TeMaTHUYECKHE

OcHoBHOE CoAcpiKaHue

OcHoBHbBIE BHABI 1eITEJIbLHOCTH oﬁyqamumxcﬂ

0J10KM/MOTYJIH)
Hartypanbusble umciaa. | JlecaTuunas cucrema  cumcineHusa. Psan | B meuenue yueOnoco 200a: NMOHUMATh, IPUMEHSTh B CaMOCTOSITEILHOU
HelicTBust ¢ | HaTypalbHBIX uucen. HaTypanbHbIl psa. | peud, BOCIPUHUMATh (CIyXO3PUTEIBHO W/WIN Ha CIyX C Y4ETOM YpPOBHS
HATYpPaJIbHbIMHU Yucno 0. HarypasbHble  uyMciaa  Ha | CIIyXOpPEU€BOTO pa3BUTHS OOy4yarOUIMXCs) M JIOCTaTOYHO BHATHO H
yncaamu (43 ) KOOpJAWHATHOU IIPSIMOM. CpaBHeHHE, | €CTECTBEHHO BOCIPOM3BOAUTH TEMATHYECKYH0) U TEPMHHOJIOTMYECKYIO

OKPYTJICHUE HATyPAJIbHBIX YHUCEII
Apudmernueckue IeHCTBUS C HATYPaTbHBIMU
yuciamu. CBONCTBa HYJA TPU CIOKCHUH U
YMHOXXEHHUHM, CBOMCTBA  €IMHUUBI  IIPU
YMHOKEHHH. [TepemecTurenbHoe u
COYETATEIFHOE  CBOWCTBA  CJIOXEHUS U
YMHOKEHHS, PaCHpeAeTIUTENLHOE CBOWCTBO
YMHOXEHHS.

Jlenutenn W KpaTHBIE YHCIIA, PA3JI0KECHHE
YyCclia Ha MHOXWTENU. JleneHne ¢ OCTaTKOM.
[Ipoctele m cocraBHble uucna. [IpusHakm
JeInMocTH Ha 2, 5, 10, 3, 9.

YucnoBble BbIpaXeHUs ; TOPs AOK JEHCTBUM.
Pemienne  TEKCTOBBIX  3agady  Ha  BCE
apupMeTHYECKUE NEUCTBUS, HA JBHWKEHUE U
MOKYTIKH.

JEKCUKY, a TaKXe JIEKCHUKYy [0 OpraHu3aluyd y4eOHOW JeATeIbHOCTH.
Bremonusate (oHeTrueckyro 3apsanaky. Mcrnons3oBaTh NaKkTHIBHYIO (YCTHO-
JAKTUIBHYIO Peyb) B KAUECTBE BCIIOMOTraTeIbHOIO CPEJICTBA OOILIEHHUS.

Ilo okonuanuu xadxcooi yueOHOU uemeepmu: BOCIPUHUMATh HAa CIyX U
BOCIPOU3BOAUTH TEMATUYECKYIO U TEPMUHOJIOTHUECKYIO JIEKCUKY Y4eOHOM
JUCLUIUIMHBIL, @ TAKXKe JISKCUKY IO OpraHu3allui y4eOHOH 1eATeIbHOCTH.
Yurarh, 3anMchiBaTh, CpaBHUBATh HATypalbHbIE 4YHCIA; Mpeajaratb M
00CyX/1aTh CIIOCOOBI YHOPSI0UMBAaHUS YUCE].

N300paxaTh KOOpJIMHATHYIO HpPSIMYI, OTMEYaThb 4YHUCJIa TOYKaMU Ha
KOOPJAMHATHOM NPAMOM, HAXOIUTh KOOPAUHATHI TOUKH.

HccenenoBars cBOMCTBa HAaTYpaJIbHOIO psifa, unces 0 u 1 mpu ciaoxeHuu u
YMHOKEHUH.

Hcnonb30BaTh NPaBUIIO OKPYTIIEHUS HATypalbHBIX YUCEIL.

BeimonuaTe apudmernueckue JEMCTBUS C HATypalIbHBIMU UYHCIIAMHU,
BBIUHCIISATH 3HAUEHUS YUCIOBBIX BBIPAXKEHUN CO CKOOKaMu U 0e3 CKOOOK.
3anuchiBaTh  IIPOM3BENEHUE B  BHUAE CTENEHW, 4YMUTAaTh CTEIEHH,
WCIIOJIB30BaTh TEPMHUHOJIOTHIO (OCHOBAaHME, TIOKA3aTelb), BBIUYUCIATH
3HAYEHUS CTETIECHEN.

BBINOMHAT, NPUKUIKY W OLEHKY 3HAYEHWM YHMCJIOBBIX BBIPAKEHUI,
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[peaIaraTb ¥ IPUMEHATh IPUEMBI IPOBEPKU BHIYMCICHUM.

Hcnonp30BaTh IPU BBIUUCICHHUAX IIEPEMECTUTEIBHOE M COYETATEIBHOE
CBOMCTBA CIIOXKEHUS M YMHOXEHHUSA, paCHpEACIIUTEIbHOE CBONCTBO
YMHOXEHUS; (popMynupoBaTb W INPUMEHATh IpaBUiIa IpeoOpa3oBaHUs
YHCIIOBBIX BBIPAKEHHH HA OCHOBE CBOWCTB apU(METUUECKUX ICHCTBUH.

Harasnuas
reomerpus. JIuHMH HA
miaockoctu (12 4)

Touka, mnpsMas, oTpe3ok, iyd. JlomaHas.
N3mepenune nanuHBI OTpe3Ka, METPUUYECKUE
€IMHULIBI U3MepeHus MIMHbL. OKPYXKHOCTh U

KpYT.

[IpakTuueckas padora «Iloctpoenue yzopa u3
OKPY>KHOCTEN».

VYron.  Ilpsimoil,  ocTpblii, Tynoil u

pa3BEPHYTHIN yribl. 3mepeHue yrios.
[IpakTuueckas pabora «IlocTtpoenue yriopy.

PacnosnaBatp Ha  4YepTeKax, PpHUCYHKaX, ONMCHIBATh, HCIOJIb3Ys
TEPMUHOJIOTHIO, ¥ M300pa)aTh C MOMOIIbIO YEePTEKHBIX HMHCTPYMEHTOB:
TOYKY, IPAMYIO, OTPE30K, JIy4, YrOJjl, JOMAaHYI0, OKPY>KHOCTb.
Pacnio3naBaTh, NpUBOAUTH IPUMEPHI 0OBEKTOB PEAILHOTO MUPA, UMEIOIINX
(bopMy U3yueHHBIX (PUTYp, OLIEHUBATH X JIMHEHHBIE pa3Mephbl.
Hcnons3oBaTh JIMHEWKY W TPAaHCHOPTHP KAk HMHCTPYMEHTHI UL
IIOCTPOCHUS W W3MEPEHUS: U3MEPATh [UIMHY OTPE3Ka, BEIMUYUHY YIUIA;
CTPOMTH OTPE30K 3aJaHHOW JUIMHBI, YroJl, 3aJaHHOW BEJIIMYHHBI,
OTKJIaJbIBaTh LIUPKYJIEM PAaBHBIE OTPE3KU, CTPOUTH OKPY>KHOCTb 3aJaHHOTO
paauyca.

N300paxkaTh KOHGUIypaluu TIeOMETPUYECKUX (UIyp U3 OTPE3KOB,
OKpPYXXHOCTEH, HMX 4YacTed Ha HEeJIMHOBAaHHOM M Kier4yatod Oymare;
npeJylarath, ONUCHIBATh U 00CYXJaTh CIOCOOBI, aITOPUTMBI TOCTPOEHHUS.
Pacno3snaBate M u300paxaTb Ha HEIWHOBAaHHOM M KieT4aTod Oymare
IIPSAMOM, OCTPBIN, TYIIOW, pa3BEPHYTHIN YIUIBI; CPABHUBATH YIJIBL.
BBIYuCIATE IIIMHBI OTPE3KOB, JIOMAHBIX.

IloHuMaTe ¥ HUCHOJIB30BATh MPHU PEIICHUM 334a4 3aBUCUMOCTH MEXKIY
€AVMHULAMU METPUYECKOW CUCTEMBI MEp; 3HAKOMHUTBCS C HEMETPUYECKUMHU
CHUCTEMaMHU MEp; BbIPAXKaTh JJIUHY B PA3JIMYHBIX €IUHULAX U3MEPECHHUS.
UccnenoBats Gurypsl 1 KOHGUTYpAIUHU, UCTIOJIB3Ys IU(PPOBHIE PECYPCHI.

OO0LIKHOBEHHBIE
apoou (48 4)

HpoOs. IIpaBuiibHbIE M HEPABUIBHBIE TPOOH.
OcHoBHOe cBoiicTBO npobu. CpaBHEHHE
IpoOeii.

CrnoxkxeHHME W BBIYMTAHHE OOBIKHOBEHHBIX
npoOeit. CmemanHas ApoOb. YMHOXXEHHE U
JielieHne OOBIKHOBEHHBIX Ipo0Oeif; B3auMHO-
oOpatHble Ipodwu.

Pemenne TEKCTOBBIX 3a7ad, COJAEPIKAIINX

MogenupoBath B rpaduyeckoil, MOpeaMeTHol Qopme, ¢ MOMOIIBIO
KOMIThIOTEpA MOHSTHS 1 CBOMCTBA, CBSI3aHHBIC C OOBIKHOBEHHOU JIPOOBIO.
YurtaTh W 3amUCHIBaTh, CPABHUBATH OOBIKHOBEHHBIE JAPOOM, IMpeuIarars,
000CHOBBIBATh M 00CYX/1aTh CIIOCOOBI YIIOPSIIOUUBAHUS IPOOEH.
N300pakaTh 0OBIKHOBEHHBIE JPOOM TOUYKAMU HA KOOPIMHATHOM HPSMOIA;
MCIOJIb30BaTh KOOPAMHATHYIO MPSMYIO JJIsi CPaBHEHUSI TpOoOeil.
dopmynupoBaTh, 3alMUCHIBATH C MOMOIIBIO OYKB OCHOBHOE CBOWCTBO
OOBIKHOBEHHOM APOOM; HCIIOIL30BaTh OCHOBHOE CBOMCTBO ApOoOM st
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npo6u. OCHOBHEIE 3a/1a4X Ha JpOOH.

COKpaIlleHUs Ipo0eii U MpUBEACHUS IpOOH K HOBOMY 3HAMEHATEIIO.

IIpumenenne OyKkB JUIs 3anucH | [IpenctaBiaTe cMelaHHyto ApoOb B BUJE HENPaBWIBHOM M BBIIENATH
MaTeMaTHYECKHUX BBIPaKCHUIN U | IIeTyI0 YacTh YMCIIa U3 HETIPaBHILHOU APOOH.
IIPETIOKEHU . Beimonuate apudmerndeckue OeHcTBUA C OOBIKHOBEHHBIMM JApOOSMU;
MPUMEHSTh CBOWCTBA apu(PMETHUECKUX JCUCTBUU U pallOHATH3AIUN
BBIYMCIICHUM.
BBINIONHATE NPUKUAKY U OLICHKY PE3ysbTaTa BBIYMCIICHUH; IIpeaiararb U
IIPUMEHATH IPUEMBI IPOBEPKU BBIYUCIICHUN.
[IpoBoauTh HCCIEAOBaHUA CBOWCTB JpoOeHd, ONMUpasiCh Ha YUCIIOBBIE
HKCIEPUMEHTHI (B TOM YHUCIIE C IOMOILBIO KOMIIBIOTEPA).
Pacnio3HaBaTh UCTHHHBIE U JIOXKHBIE BBICKa3bIBaHUs O JPOOSIX, IPUBOJUTD
IIPUMEpPbl W KOHTPIPHUMEPBI, CTPOUTH BBICKA3bIBAHUSA M OTPULIAHUS
BBICKA3bIBAaHUM.
Pemate TekcTOBbIE 3a7auM, coAepKallue IpOOHbIE AAaHHBIE, U 3a/a4d Ha
HAaxO0’KJICHNE YaCTH LIEJIOTO U LEJIOTO M0 €ro 4acTH; BBIABIATH UX CXOJCTBA
U pa3jInyusl.
MopenupoBaTe XOI pELICHUS 3aJayd C IOMOILBK) PHUCYHKA, CXEMBI,
TaOJINLIBI.
[TpuBOANTE, pa3bupaTh, OLIEHUBATH Pa3IMYHbIC PEILICHHS], 3aAIIUCH PEeIIeHHUH
TEKCTOBBIX 3a]1a4.
Kputnueckun  oOLEHMBaTh  IOJYYEHHBIM  pe3yibTaT, OCYLIECTBIIATH
CaMOKOHTPOJIb, IIPOBEPssl OTBET HAa COOTBETCTBUE YCIIOBHUIO, HAXOIUTh
OLIMOKH.
3HAKOMUTHCS C UCTOPHEN pa3BUTHUS apU(PMETUKH.
Harnspnas MHOroyroiasHuKH. UYeTbIp€xyronpHuK, | OnuchiBaTh, HCHOJIb3YS TEPMHUHOJIOTHIO, H300pakaTb C IOMOIIbIO
reomeTrpus. MIPSIMOYTOJIbHUK, KBaApaT. YepTEKHBIX HHCTPYMEHTOB M OT PYKH, MOJAETUpPOBaTh U3 OyMmaru
MHOroyroJibHuUKH [IpakTnueckas pabora «IlocTpoeHne | MHOTOYTOJIbHUKH.
(10 9) NpSMOYTOJIbHUKA C 3aJaHHBIMM cTOpoHamu | [IpuBomuTh mpuMepsl OOBEKTOB PpEAITbHOTO MHpa, HMEIOHMX (opMy

Ha HEJIMHOBAHHOM Oymarey.

TpeyroiabHUK.

[Inomane 1 nepuMeTp NpsIMO- YrOJIBHUKA W
MHOT'OYT'OJIbHUKOB, COCTABJICHHBIX u3
IPSIMOYTOJIBHMKOB,  €IMHULBI  U3MEPECHHUS

MHOTOYTOJIbHUKA, MPSMOYTOJIbHUKA, KBaJlpaTa, TPEYroJIbHUKA, OIICHUBATh
WX JINHEWHBIEC Pa3MephI.

BeraucisTs: epUMETP TPEYTrOJIbHUKA,
MHOTOYTOJIFHUKA; TUIOIIA/Ib PSIMOYTOJILHUKA, KBaipaTa
W300paxarb  OCTPOYTONbHBIE, NPSIMOYTOJbHBIE U

PSIMOYTOJIBHUKA,

TYNOYTOJIbHBIE
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omaau. [lepumerp MHOTO- yroiabHUKA.

TPEYTOJIbHUKH.
CTpouTh Ha HEJIMHOBAaHHOM W  KJIETYATOM
MPSIMOYTOJIBHUK C 33JIaHHBIMU JJIMHAMHA CTOPOH.

HccnenoBath CBOMCTBA MPSIMOYTOJIbHUKA, KBaapaTa MyTEM SKCIIEPUMEHTA,
HaONIOJCHUsI, M3MEpPEHHUs, MOJCIUPOBAHUS, CpaBHUBaTh CBOMCTBa
KBaJpara v MpsiMO- YTOJbHUKA.

KonctpynpoBarh MaTemMaTH4eCKUE TMPEUIOKEHUS C TOMOIIBIO CBSA30K

Oymare KBajgpar H

«HEKOTOpbI»,  «Ii00o0i». Pacro3HaBaTh  HUCTUHHBIE U JIOXKHBIE
BBICKA3bIBaHUS O  MHOTOYTOJbHUKAaX, NPHUBOJAUTH  MPUMEPHl U
KOHTPIIPUMEPHI.

HccnenoBarh 3aBUCMMOCTD IUIOLIA/IM KBaJipaTa OT JUIMHBI €T0 CTOPOHBI.
Hcnonp30BaTh CBOMCTBA KBAJIpaTHOM CETKU i TOCTpOeHHS (GUryp;
pa30uBaTh MNPSAMOYTOJIBHUK Ha KBaJpaThl, TPEYroJbHUKH; COCTABISATh
burypsl U3 KBagpaToB U MPSMOYTOJIBHUKOB W HAXOIUTh HMX ILUIOLIAMb,
pa3buBate QUrypsl Ha NPSIMOYTOJIBHUKH W KBAJApaTbl W HAXOIUTh HUX
IJIOILA/b.

BelpakaTe BENMYMHY IUIOIIAAM B Pa3IWYHBIX EIUHUIAX H3MEPEHHUS
METPUYECKOM CHCTEMbl Mep, MOHMUMaTb M HCMIOJIb30BaTh 3aBUCHMOCTH
MEXy METPUYECKUMH €IMHULIAMHU U3MEPEHHUS IIOLIA/IH.

3HAKOMUTbCS C MpUMEpaMu TPUMEHEHHUs IUJIOWaAd M MepUMeTpa B
IIPAKTUYECKUX CHTyalMsX. Pemare 3agaum M3 peallbHOM  KU3HW,
npeJiaraTb 1 00CyX/1aTh pa3IMyHble CIOCOOBI peICHHS 3a4a4.

JlecaTHUHBIE
(38 uv)

aApoou

JlecsitTuuHas 3anuch Apo0ei.
CpaBHeHUE IeCATUYHBIX Jpo0eit.

JlefictTBust ¢ JECATUYHBIMA  JIPOOSIMHU.
OxpyrieHue AecITUYHBIX ApoOeH.
Pemienue TEKCTOBBIX 3amad, COAEpIKaIIUX

napo6u. OCHOBHBIE 3a/1a4u Ha JpoOu.

[IpencraBiasaTh JOECATHUUHYIO JpoOb B BHJI€ OOBIKHOBEHHOH, YHTaTh M
3aIllMCBIBaTh, CPAaBHUBAThH JIECATUYHBIE APOOH, MpeasaraTth, 000CHOBHIBAThH
1 00CY>KIaTh CIIOCOOB! YHIOPSAOUMBAHUS IECATUYHBIX IPOOEii.
N300paxkaTh JeCITUYHBIE IpOOU TOUKaMHU Ha KOOPIUHATHOM MPSIMOIA.
BbIsSBASATE CXO/ACTBA M pa3nuyusl MpaBUI apuPMeTHYECKUX NEHCTBUI C
HaTYypaJIbHBIMH YHCIIAMU U IECITUYHBIMU IPOOSIMU, OOBSCHATH HX.
Bemonusate apudmeTnueckue JAEUCTBUA C  JECATHUHBIMH  APOOSIMH;
BBIIIOJIHATH IIPUKUIKY U OLIEHKY PE3YJIbTaTa BBIYMCICHUMN.

[TpumeHsTh CBOICTBA apU(PMETHUECKUX IEHCTBUM ISl palOHAIU3aINU
BBIYMCIICHUM.

[TprMeHATH PABUIIO OKPYIJIEHUS NECATUYHBIX IpOOEH.
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[TpoBoAWTh WCCIIEOBaHMSI CBOMCTB JCCSITHYHBIX APOOEH, OmUpasch Ha
YHCIIOBbIE SKCIEPUMEHTHl (B TOM YHCJIE C IOMOILIBIO KOMIBIOTEPA),
BBIIBUTATh TUIIOTE3bI U IPUBOUTH KX 00OCHOBAHUSI.

Pacrio3naBaTh UCTHHHBIE U JIOXKHBIE BBICKA3bIBAHUS O JPOOSIX, TPUBOIUTD
MPUMEPBl W KOHTPHPHUMEPBI, CTPOUTH BBICKA3bIBAHHS W OTPHULAHUA
BBICKA3bIBaHUM.

Pemate TekcTOBBIE 3amauM, cojepiKallue ApoOHBbIE JaHHBIE, W Ha
HAaXO0’KJICHHE YaCTH LIEJIOTO U LEJIOT0 MO €ro 4acTH; BBISBIIATh UX CXOJCTBA
Y pa3JInyusl.

MopenupoBaTh XOJ pPELICHUS 3aayd C IOMOIIBI0 PHUCYHKA, CXEMBbI,
tabnuiel.  [IpuBoauTh, pa3OupaTh, OLIEHUBATh PA3JIMYHBIE PEIICHUSA,
3alKUCH PEIICHUN TEKCTOBBIX 3a/ay.

OnepupoBaTh IPOOHBIMH YHCIIAMU B PEaTbHBIX )KU3HCHHBIX CUTYAIIHSX.
Kputnueckn  oneHuBaTh  NOJNYYEHHBIH  pE3yJdbTaT, OCYLIECTBIISTh
CaMOKOHTPOJIb, MPOBEPSII OTBET HA COOTBETCTBUE YCIOBHUIO, HAXOIUTh
OIINOKH.

3HAKOMUTBHCS C UCTOPHEH pa3BUTHS apU(PMETUKH.

Harasanas
reomerpus. Teaa wu
(¢uryps1 B

npocrpanctse (9 u)

MHOrorpaHHMKH. N300paxkeHue
MHOTOTPAHHUKOB. Monpenu
IIPOCTPAHCTBEHHBIX TEII.

[IpssmoyronbHBI  mapanenenumnesn,  Kyo.

Pa3BépTku KyOa u nmapajsenenunesa.
[IpakTuueckas pabota «Pa3 BEpTka Kyday.
O06Bém KyOa, IPSIMOYTOJIBHOTO
napaJulesenuresa.

Pacnio3HaBaTh Ha dYepTekaX, PpHUCYHKAaX, B OKPYXKAaIOLIEM MHUpE
IPSIMOYTOJIBHBIN Hapajuiesenunes, KyO, MHOTOTpaHHUKH, OIHCHIBATh,
HCIIOJIb3YS] TEPMUHOJIOTHIO, OLICHUBATh JIMHEWHBIE PAa3MEpBHI.

[TpuBoauTE mHpHUMEpPHl OOBEKTOB pEAJBLHOTO MHpaA, HUMEIOLUMX (opMy
MHOT'OI'paHHMKA, IPSIMOYTOJIBHOTO Mapajuiesenumnena, Kkyoa.

N3o0paxkars Kyd Ha KiieTuaToit Oymare.

HccnenoBath  cBoiicTBa Ky0a, NPSIMOYTOJIBHOTO
MHOTOTPaHHHUKOB, UCIIOJIb3YSl MOJIEH

PacniozHaBath W u300pakaTh pa3BEPTKM Kyba U Napajienenunesa.
MonenupoBaTh Ky0 U nmapajuienenunesn u3 Oymaru u npouyux MaTepuasos,
OOBSICHATH CIIOCO0 MOAETHUPOBAHHUS.

Haxomuts m3aMepeHus, BBIUUCIATH IUIONIA/lb MOBEPXHOCTH; 00BEM KyOa,
OPSMOYTOJIBHOTO TapajiesIenunesia; HUCCIe0BaTh 3aBHUCUMOCTh 00BEMaA
Ky0a OT JUTMHBI €r0 pedpa, BBIIBUTaTh U 00OOCHOBBIBATH THIIOTE3Y.
HaGnronate ¥ NPOBOAWTH aHAJOTMM MEXIY MOHATUSAMH IUIOMAAA U
00bEMa, MepUMETPA U IUIONIAIU TOBEPXHOCTH.

apaJiieJIcmIic 1a,
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Pacno3naBaTh MCTUHHBIE W JIOXKHBIE BBICKA3bIBAaHUS O MHOTOTPaHHUKAX,
MPUBOAUTH TMPUMEPbl M KOHTPIPHUMEPHI, CTPOUTH BBICKA3bIBAHUS U
OTPULIAHUS BBICKA3bIBAHUIA.

Pemrats 3a1aun U3 peajabHON KU3HHU.

IloBTOpPEHME
00001menue (10 u)

[ToBTOpEHHE OCHOBHBIX IMOHATHH U METOJIOB
Kypca 5 ki1acca, 00001eHre 3HaHUMH.

BelunciaTe 3Ha4eHUS BBIPAXKEHUHM, COAEPKAIUX HATypaJbHBIC YHCIIA,
OOBIKHOBEHHBIE U JIECATUYHBIE APOOH, BHIIOIHATH IPeoOpa30BaHuUs YUCEl.
BeiOupate crocod cpaBHEHUS YKCel, BBIYUCICHHH, PUMEHATh CBOWCTBA
apudMeTHUeCKUX AeUCTBUI U1 pallOHAIN3alluy BBIYMCICHUH.
Ocy1ecTBISITh CAMOKOHTPOJIb BBIIOJIHSEMbIX JAEHCTBUM U CaMOIPOBEPKY
pe3yJibTaTa BBIYMCICHUN.

Pemate 3amaun u3 peanbHOW KU3HU, IPUMEHITh MAaTEMaTU4YECKUE 3HAHUS
JUIS peLIeHus 3a7ayd U3 IpYTuxX y4eOHbIX MIPEeIMETOB.

Pemate 3amaum pasHbBIMH CIIOCOOAMH, CPaBHUBATh CIIOCOOBI PEIICHHS
3aJ]auy, BEIOMPATh PallMOHAIBHBIN c10co0.
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Tembl (TeMaTHYECKHE
0JI0KU/MOLYJIN)

OcHoBHOe conep:kanue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOHII/IXCH

HartypajibHble 4mHciaa
B0 v)

Apudmerndeckue NecTBUS C
MHOT'O3HAYHBIMM HAaTYpaJIbHBIMM YHCIIAMHU.
Uucnosble BbIpaXeHUs, MOPSALOK IECUCTBUH,
HCIOJIb30BaHUE CKOOOK. OxpyrieHue
HATYPaJIbHBIX YHCEIN.

Jlenutenu W KpaTHbIE 4UCIA; HaUOOJbIINI
OOImMi JenuTeNns W HauMEHbIIee ooIiiee

KpaTHOC.
Paznoxenue umcia Ha MMPOCTBIC MHOXHUTCIINU.
HGHI/IMOCTB CYMMBI n IMPOU3BCACHMA.

Jenenue ¢ ocraTkoMm.
Pemrenne TekcTOBBIX 3a71a4

B meuenue yuebOnoco 2o0a: MOHUMATh, MPUMEHATH B CAMOCTOSTEIHHOMN
peuu, BOCHPUHUMATD (CIIyXO3PUTEJIBHO U /MM Ha CIIyX C Y4ETOM YpOBHS
CIIyXOpPEUeBOIr0 pa3BUTUS OOy4arOLUXCs) W JOCTaTOYHO BHITHO U
€CTECTBEHHO BOCIIPOM3BOJUTH TEMAaTHUYECKY0 M TEPMHHOJIOTMYECKYIO
JEKCUKY, a TaKXe JIEKCHUKYy [0 OpraHu3aluyd y4eOHOW JeATeIbHOCTH.
BeimonusaTe ¢oHeTHueckyo 3apaaky. Mcnonp3oBaTh AaKTHIbHYIO (YCTHO-
JAKTUIBHYIO PeUb) B KAUECTBE BCIIOMOTraTeIbHOIO CPEJICTBA OOILIEHHUS.

Ilo oxonuanuu kasxcoou yuebHou uemeepmu: BOCIPUHHMATh Ha CIyX U
BOCIIPOM3BOAMTH TEMAaTHYECKYIO U TEPMUHOJIOTHYECKYIO JICKCUKY y4eOHOI
JUCLIUIUIMHBIL, @ TAKXKE JICKCUKY IO OpraHU3aluy y4eOHOH 1eATeIbHOCTH.
BeimonssATe apupmeTnyeckre qeiCTBUS ¢ MHOTO3HAYHBIMU HATYPaIbHBIMH
YHCIaMU, HAXOJUTh 3HAUYEHUS YMCIIOBBIX BBIpaKEHUI cO ckoOkaMu u 6e3
CKOOOK; BBIYMCIISATh 3HAYEHUSI BBIPAXKEHUHN, COJEPKAIINUX CTETICHU.
BBINONHATP NPUKUAKY W OLEHKY 3HAQUYEHHUH YHCIOBBIX BBIPAXKCHU,
MPUMEHSITh IPUEMBI TPOBEPKU PE3YiIbTATA.

Hcnonp30BaTh NpU BBIUUCICHUSX IEPEMECTHUTEIBHOE MU COUYETATEIBHOE
CBOICTBA CIIOKEHUS U YMHOXEHHS, pacHpelleIMTeIbHOE CBONCTBO

YMHOXEHHUS OTHOCHUTEIBHO CIIO)KEHHS, CBOMCTBA apUPMETHUECKUX
JIEUCTBUIL.
HccnenoBare  4MCIIOBBIE  3aKOHOMEPHOCTH, IPOBOAUTH  YMCIIOBBIE

OKCIIEPUMEHTHI, BEIIBUTATh 1 OOOCHOBBIBATH TUITOTE3HI.

dopMyIHpOBaTh OMPEICNICHUS JETUTeNss W KPaTHOrO, HauOOJBIIEro
o0mmero aenuTeNs W HAWUMEHBIIETO OOIero KpaTHOTO, MPOCTOTO U
COCTaBHOTI'0 YMCEJ; UCIIOIB30BATh 3TH IOHATHUS IIPU PELIEHUH 3a1a4.
[IpuMeHATh anTOPUTMBI BBIYUCICHUS HAUOOJBIIETO OOIIEro JETUTENS U
HAaUMEHBIIIETO OOIIEro KPaTHOTO [BYX YHCEIN, alTOPUTM pPa3ioKeHUS
YHCIia Ha POCTHIE MHOXKHUTEIIH.

WccnenoBars ycnoBust genumoctu Ha 4 u 6.
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HccnenoBath, 00cyxkaatb, (OpMYyIHpOBaTh W OOOCHOBBIBATH BBIBOJ O
YETHOCTU CYMMBbI, IPOM3BEAEHUS: JBYX YETHBIX YHUCEN, JBYX HEYETHBIX
YHCIe, YETHOIO U HEUETHOT O YK CE]L.

HccnenoBaTh CBOMCTBA AETMMOCTH CYMMBI U IIPOU3BEIEHUS YUCEI.
[TpuBOANTH TpPUMEPHI YUCEN C 3aJaHHBIMU CBOWCTBAMH, PACIIO3HABAThH
BEpPHbIE M HEBEPHbIC YTBEP)KICHUS O CBOWCTBAX YHCEN, OIPOBEpraTh
HEBEPHBIE YTBEP)KACHUS C MOMOIIBIO KOHTPIIPUMEPOB.

KoHcTpynpoBaTth MaTeMaTHUECKUE IPEJIOKEHHS C TOMOILBIO CBSI30K «»,
U, «ECTH..., TO... ).

Pemate  TekcTOBblE 3ajaud, BKJIIOYAIOLIME IOHATHS  JIIUMOCTH,
apu(MEeTHUECKUM CcrocoOOM, HCIIOJIB30BaTh MEpedOp BCEX BO3MOMKHBIX
BapHUaHTOB.

MogenupoBaTh XOJ| pEIIEHUS 3aJa4d C TIOMOIIBI0 PUCYHKA, CXEMBI,
TaOJIULIBL.

[TpuBOANTE, pa30HpaTh, OLICHUBATH PA3IMYHBIE PEIICHUS, 3aIIUCH PEIICHUI
TEKCTOBBIX 3ajiau.

Kputnyeckn oleHMBaTh TMONXYYEHHBIH pe3yabTaT, HAXOAWUTh OIIMOKH,
OCYIIECTBIISITh CAMOKOHTPOJIb, IPOBEPSISi OTBET HA COOTBETCTBUE YCIOBHIO.

Harasauas
reoMeTpus.

IIpsimbie

Ha MJIOCKOCTH (7 4)

[lepnieHIuKynsIpHBIE MIPSIMBIE.

[TapannenbHble MpsMBIE.

Paccrosinne Mexny 1ByMs TOUKaMHU, OT TOUKH
0 TpsAMOM, JUIMHA IIyTM Ha KBaJApaTHOU
CETKE.

IIprmepsl NPSAMBIX B IPOCTPAHCTBE.

Pacnio3snaBaTe Ha 4epTeKax, pUCYHKAaX CiIy4au B3aHMMHOI'O PACIIONOXKCHHS
JBYX IPSIMBIX.

N300paxaTh ¢ MOMOIIBI0 YEPTEKHBIX MHCTPYMEHTOB Ha HETMHOBAHHOHN U
KJeTyaToll Oymare JBe IepeceKarolecs MpsMble, IBE MapauleibHbIe
IIPSIMBIE, CTPOUTH IPSIMYIO, IEPIICHIUKYIIAPHYIO JAHHOMU.

[TpuBOIMTE NpUMEPHI NAPAIIEIBHOCTH U MEPIEHAUKYISPHOCTH MPSIMBIX B
IIPOCTPAHCTBE.

Pacnio3HaBaTh B MHOIOYrOJbHUKAX MEPHNEHAUKYISPHBIE M MapaJICIIbHbBIE
CTOPOHBI. N300paxarb ~ MHOTOYIOJBHUKM  C  MapajllelIbHbIMH,
NEPIEHIUKYJIIPHBIMA CTOPOHAMHM.

Haxonute paccrosHMe MeXAQy ABYMS TOYKAMH, OT TOYKH JIO TNPSAMOU,
JUIMHY TIyTH Ha KBaJpaTHOM CETKEe, B TOM YHUCIIE€ HCHOJb3ys LHU(POBbIE

peCypCHI.

Apodu (32 4)

OObIKHOBEHHAsT JIpoOb, OCHOBHOE CBOMCTBO
npoOu, cokpamieHue apooeit. CpaBHEHHE H

Hcnonp30BaTh JAeCATUYHBIE JpOOM MPH MPeoOpa3OoBaHUM BEIWYUH B
METPUUYECKON CUCTEME MED.
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yIOpsA0YMBAHUE APOOECH.

Jlecsituunbie ApoOU M MeTpUUecKas CHUCTeMa
Mmep.

Apudmerndeckue JICUCTBUSA c
OOBIKHOBEHHBIMH U JIECATUIHBIMU JIPOOSIMHU.
OtHouenue. Jlenenue B TaHHOM OTHOIICHUU.
Macmira0, npormopimsi.

[TonsTue mpouenrta. Beiuucienue mporeHTa
OT BEJIMYMHBI ¥ BEJIMYUHBI TI0 €€ TIPOLICHTY.
Pemennie TEKCTOBBIX 3a/ay, COJEPIKALIUX
JIpOOH U TIPOLICHTHI.

[IpakTuueckas pabora «OTHOILIECHUE JIUHBI
OKPYKHOCTH K €€ TUaMeTpy».

BemonusaTe  apudmernyeckue  JACHCTBHS € OOBIKHOBEHHBIMH U
JNECTUUHBIMH IPOOSMHU.

BbIuucnaTe 3HA4YEHUS BBIPAKEHUH, CoOAep)KalUIMX OOBIKHOBEHHBIC U
JIECATUYHBIC JPOOM, BBIMOJIHATH IpeoOpa3oBaHusl JpoOei, BHIOMPATH
crnoco0, TPUMEHATb CBOMCTBa  apu(METHUEeCKUX  JACUCTBHMA  JUIA
paroHaIN3aui BEIYUCICHUH.

CocTaBnsTh OTHOWICHHS M IMPOMOPIMH, HAXOAUTH OTHOIICHWE BEJIHYMWH,
JIEIUTh BEJIMYKUHY B TAHHOM OTHOLICHHH.

HaxonuTp 3KcriepuMeHTaIbHBIM IyTEM OTHOIICHHUE JJIMHBI OKPYKHOCTH K
e€ quamerpy.

WutepnpernpoBarh MacmTa®d Kak OTHOIICHHWE BEIWYHMH, HaXOIUTh
MaciiTad miaHa, KapThl U BBIYUCIISATH PACCTOSIHUSL, UCIIONIB3YSl MAcIITal.
OOBSCHATD, YTO TaKOE€ MPOIEHT, YIOTPEOISATh 000POTHI PEYH CO CIOBOM
«TIpOLIeHT». BbIpakaTh NPOLEHTHI B Jpo0sSX W ApoOM B MPOIECHTAX,
OTHOILICHHE JABYX BEJIMYUH B ITPOIEHTAX.

BbI4ucasTh OpOIEHT OT YUCIIa U YUCIIO MO €T0 MPOLICHTY.

OKpyTrasTh IpOOU U MPOLIEHTHI, HAXOAUTH MPUOTUKESHHS YUCEIL.

Pemrate 3amaun Ha 4acTu, MPOLEHTHI, MPOIIOPIINH, Ha HAXOXKICHUE JAPOOH
(mporieHTa) OT BETUYMHBI M BEJIUYUHBI MO €€ IpoOH (MPOLEHTY), Apodu
(mpo1ieHTa), KOTOPBII COCTABIISIET OJIHA BEJIUYMHA OT Jpyroi. [IpuBoauTs,
pa3dupath, OLIEHUBATh PA3IUYHBIC PELICHUS, 3aUCH PEIICHUN TEKCTOBBIX
3ajad.

W3Bnekary uHpOpMAIUIO M3 TaOMUI[ U JAUArpaMM, HHTEPIPETHPOBATH
TaONMMYHBIC JaHHBIC, ONPEACISATH HauOoJbIlee W HaWMEHbIIEe W3
MIPEJICTABICHHBIX TAHHBIX.

Harasanas
reoMeTpusi.
Cummetpus (6 9)

OceBas
CHUMMETPHUS.
[TocTpoeHne CUMMETPUYHBIX QUTYD.
[TpakTudeckas padota «OceBas CHMMETPHUSY.
CumMMeTpHs B MPOCTPAHCTBE

CUMMCTPUA. HCHTpaJIBHa}I

Pacnio3HaBaTh Ha uepTeXax M H300paXeHUsAX, H300pakaTb OT PYKH,
CTPOUTh C TIOMOIIbIO HWHCTPYMEHTOB (urypy (OTpe3oK, JIOMaHyIo,
TPEYroJbHUK, NPSIMOYTOJILHUK, OKPYXHOCTb), CUMMETPUYHYIO ITaHHOM
OTHOCHUTEJIbHO MPSMOH, TOUKH.

HaxoauTs npumepsl CHMMETPUH B OKPY’KAIOILIEM MUDE.

MonenupoBaTh U3 Oymaru 1Be (UIypbl, CUMMETPUYHBIE OTHOCHTEIHHO
OpsSAMO; KOHCTPYHUpPOBAaThb T'€OMETpPHUYECKHE KOH(PHUIypaluu, HCHOIb3Ys
CBOMCTBO CUMMETPHH, B TOM YHUCJIE C TOMOIIBIO HU(POBBIX PECYPCOB.
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HccnenoBaTh CBOWMCTBAa M3YYEHHBIX (DUTYp, CBSI3aHHBIE C CHMMETpPHEH,
UCIOJb3Ys SKCIIEPUMEHT, HaOII0IeHUE, MOJCIUPOBAHHUE.

OO60CHOBBIBaTh, ONIPOBEPraTh C MOMOIIBIO KOHTPIIPUMEPOB YTBEPIKICHUS O
CUMMETPHUU (HUTyp.

Bripakenus c
oykBamu (6 1)

[Ipumenenue OykB
MaTeMaTH4eCKUX
MIPEIIOKEHUH.
bykBeHHBIE ~ BBIp@KEHHS W YHCIOBBIC
MIOJICTAHOBKH. BykBeHHbBIE paBeHCTBa,
HaXO0JK/ICHHE HEU3BECTHOTO KOMIIOHEHTA.

DOpMyIIBL.

JUIs 3amucu
BbIpaKEHUI u

Hcnonb3oBate  OykBBl  JUIs  OOO3HAYEHHMS  YMCEN, TMpPH  3aIHUCH
MaTeMaTHYECKUX YTBEP)KICHHUH, COCTaBIIATh OYKBEHHBIE BBIPAKEHMS I10
YCIOBHIO 33Ja4H.

HccnenoBaTb HECIOXKHBIE YHCIOBbIE 3aKOHOMEPHOCTH, HCIIOJIb30BaTh
OYKBBI JJIs1 UX 3aIKCH.

BbruucnaTe 4ncioBoe 3HaueHHE OYKBEHHOT'O BBIPAXKEHUS IPH 3aJlaHHbBIX
3HAYCHUSAX OYKB.

3anuceiBaTh (OPMYNBI: MEepUMETpa W IUIOIIAAM MpPSIMO- YTOJIBHHUKA,
KBaJlpaTa; JJIMHbl OKPYXHOCTH, IUIOUIAIU KPYra; BBIIOJIHATH BBHIYUCICHUS
0 3TUM (hopMyJIaMm.

CocraBisith (pOpMyIbl, BbIpaKalOIUE 3aBUCUMOCTH MEXAY BEIWYMHAMMU:
CKOpOCTb, BpeMsl, pAacCTOSHHE, LeHa, KOJUYECTBO, CTOMMOCTb;
IIPOU3BOJUTENILHOCTD, BpeMs, 00bEM pabOThI; BBHIOJIHATH BBIUYUCIECHHUS T10
TUM (OpMYyTIaM.

HaxoauTh HeU3BECTHBIN KOMIIOHEHT apu(METHYECKOT0 JIEHCTBUS.

Harasanas
reomerpus. Purypsi
Ha I10cKocTH (14 4)

YeTbIpEXYroJIbHUK, IIPUMEDPBHI
YETBIPEXYTOJILHUKOB. IIpssMOYTOJIBHUK,
KBaJpar: CBOMCTBA CTOPOH, YIJIOB,
TUaroHaJIeH.

N3mepenue yrios. Buasl TpeyrojibHHUKOB.
[lepumerp  MHoOroyrospHuka.  [lmomans
¢urypel. @opmynbl mepuMeTpa M IIIOIATH
psIMO- YTOJIbHUKA. [TpubnmxEénnoe

WU3MEepEeHue TIomaau Guryp.
[IpakTrueckas padota «ILmomanb kpyray.

N300pakaThb Ha HEIMHOBAHHOW M KJIETYAaTOM Oymare ¢ HMCIIOJIb30BaHUEM
YepTEKHBIX UHCTPYMEHTOB YETHIPEXYTOJILHUKH C 33JJaHHBIMU CBOICTBaMM:
C IapaJuIeIbHBIMHU, IEPIEHINKYIISIPHBIMH, PABHBIMH CTOPOHAMU, PSIMBIMHU
yriaamu 4 Jp., paBHOOEIPEHHBIN TPEYTOJIbHUK.

[Tpennarate 1 06CykAaTh COCOOBI, AITOPUTMBI IOCTPOECHHUS.
HccnenoBatb, HCMONB3Yys SKCIEPUMEHT, HAOIIOJCHHUE, MOJEIHpPOBAHUE,
CBOWCTBAa TPSMOYTOJIbHHMKA, KBajpara, pa30MBaThb Ha TPEYTrOJbHUKU.
O060CHOBBIBAaTh, OIPOBEPraTh C MOMOIIbIO KOHTPIIPUMEPOB YTBEPKIEHUS O
NPSIMOYTOJIBHUKE, KBajpare, pAacllo3HaBaTb BEpPHbIE W  HEBEPHBIC
YTBEPKACHHUS.

N3MepsATh U CTPOUTH C MOMOUIbIO TPAHCHOPTHPA YIJIbl, B TOM YHCIE B

MHOTI'OYI'OJIbHUKE, CpaBHUBAThb YIJIbl; pacClio3HaBaTb OCTPBIC, IIPAMEIC,
TyIMbl€, pa3BEPHYTHIE YIJIbI.
Pacnio3naBarts, n300pakaTh OCTPOYTOJIbHBIH, MPSMOYTOJIbHBIM,
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TYIOYTOJIbHBIN, PaBHOOCAPEHHBIHN, PABHOCTOPOHHUN TPEYrOJIbHUKH.
BbluncnsaTe nepuMeTp MHOIOYIOJbHHUKA, IUIOIIAJb MHOIOYTOJIBHHKA
pa3bueHueM Ha MPSIMOYTOJIbHHUKH, Ha pPaBHbIE (PUTYpHI, HCIOIH30BATH
METPHUYECKUE €AMHULIBI U3MEPEHNUS JUIMHBI U IIJIOLIA/IH.

Hcnonb3oBate NpUOMKEHHOE W3MEpPEHHE JUIMH U IUIOMAAed Ha
Kjaeryatol Oymare, HpUOMMKEHHOE H3MEpPEHHE MJIUHBI OKPYKHOCTH,
IJIOLIAN KpyTa.

ITosaoxuTeanLHbIC ) |
oTpULAaTe/IbHbIE
yucja (40 4)

Lensie qucia. Monaynb
reOMETpUYECKasl HUHTEpIpeTaIus
UucnoBbie TIPOMEXKYTKH.

[TonoxxurenbHble W OTPUILIATETBHBIC YHUCIIA.

qucia,
MOYJISI.

CpaBHeHue ITOJIOXKUTENBHBIX u
OTPHUILIATENILHBIX  YHced. ApupMeTHuecKue
JNEeNCTBUS c MIOJIOXKUTEIIbHBIMU u

OTpULATCIIbHBIMU YUCJIaMU.
Pemenue TeKCTOBBIX 3ajJa4.

ITprBOANTE IPHUMEPHI UCIIOJIB30BAHUS B PEATIbHOM KU3HU MOJIOKUTEIbHBIX
U OTPHULATEIbHBIX YHUCEN.

N300paxkaTh ILieable YMCIa, MOJOKUTEIbHBbIE M OTPULIATENIbHBIE 4YHCIIa
TOYKaAMM Ha YUCJIOBOH MpSMOM, HCIONb30BaThb UYUCIOBYIO HPSIMYIO JUIS
CpaBHEHHMsI YHCEI.

[TpumeHsITh NpaBuiIa CpaBHEHUS, YIOPSAOYMBATH 1I€JIbIE YMCIA; HAXOIUTh
MOJyJIb YUCIIA.

®opmynupoBaTh  MpaBUa  BBIYUCIEHUS C  TMOJOXUTEIBHBIMH U
OTPHUILIATEIbHBIMUA YHUCIIAMH, HAXOJUTh 3HAU€HHs] YMCIOBBIX BBIPAXKEHUH,
COJIepIKalINX JEHCTBUS C MMOJIOKUTEIbHBIMU U OTPUILIATEIbHBIMU YHCIIAMHU.

[TpuMeHATH CBOMCTBA CIIOKEHUSI M YMHOXKEHHUS JUI peoO0pa3oBaHUs CyMM
Y IPOU3BEJICHUN.

IIpencraBienne
AaHHBIX (6 1)

IIpsMoyronbHas cucTeMa KOOpPAMHAT Ha
IJIOCKOCTH. Koopauuatel  TOUKH Ha
IUIOCKOCTH, abcuucca U OpAMHAaTA.
Cronbyarble U KpyroBble JUarpaMmabl.
IIpaxTrueckas pabora «IlocTpoenue
JUarpaMm».

PemreHne TEKCTOBBIX 3ajad, COACPIKALIUX

JAaHHBIC, TPCACTABJICHHLBIC B Ta6n1/1uax n Ha
AuarpaMmax.

OOBACHATP W WIUIIOCTPUPOBATh IOHSATHE MPSIMOYTOJbHOH CHUCTEMBI
KOOPJMHAT Ha IUIOCKOCTH, MCIOJIb30BaTh TEPMHUHOJIOTHIO; CTPOUTH Ha
KOOPJIMHATHOM IUIOCKOCTH TOYKM U (PUTYpBI MO 33JaHHBIM KOOpJHMHATaM,
HaxOJIUTh KOOPJAUHATHI TOUYEK.

YuraTh cTON0YATHIE U KPYTOBBIE JUArpaMMbl; HHTEPIPETHPOBATh JIaHHBIE,
CTPOUTH CTOJIOYATHIE TUAarPaMMBI.

Hcnonb3oBate WHpOpPMaLMIO, MPEJICTaBICHHYI0O B TabiuIax, Ha
JarpaMmax Juisl peleHns TeKCTOBBIX 3aJa4 U 3a7a4 U3 peajJbHOMN )KU3HU.

Harasanas
reomerpus. @Purypnl B
npocrpancrse (9 4)

[IpssmoyronbHBI  mapamienenumnen,  Kyo,
pu3Ma, NUpamMua, KOHyC, IWIMHJIp, IIap U
chepa. HM3obOpaxeHue MNPOCTPAHCTBEHHBIX
¢buryp. ITpumepsl pa3BEPTOK
MHOI'OTPaHHUKOB, IMJIMHAPA U KOHYCA.

Pacnio3HaBaTe Ha 4yeprexax, pUCYHKax, ONUCHIBATH NMUpPaMUIY, IPHU3MY,
IWIMHAP, KOHYC, [Iap, U300paxaTb UX OT PYKH, MOAEIUPOBaTh U3 Oymard,

IUIACTUIIMHA, TPOBOJOKM U Ap. [IpuBomuTe mnpuMepsl OOBEKTOB
OKPY’KaIOIIEro MUpPa, UMEIOLINX (OPMBI Ha3BaHHBIX Tell.
Vcnonp30BaTh TEPMHHOJIOTHIO: BEpIIMHA, peOpo, TIpaHb, OCHOBAHUE,
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[Ipaktuyeckas pabora «Co3nanue Mmojenei
MIPOCTPAHCTBEHHBIX (DUTYPY.

[lonatne o00BEMA; eOUHHULBI U3MEPEHUS
o00BéMa. O0BEM MPSIMOYTOJILHOT'O
napajuienenumnena, kyoa, GopMmyisl o0béMma.

BBICOTA, PAANYC U AUAMETP, Pa3BEPTKA.

N3yuaTb,  UCHOJNB3yd  HKCIEPUMEHT,  HaONIOJEHUE,  H3MEpEHue,
MOACIIUPOBAHUC, B TOM YHCJIC KOMIIBIOTCPHOC, U ONHWCHIBATH CBOMCTBa
Ha3BaHHBIX TEJ, BBIABIATH CXOJACTBA U PA3JIMYMA: MEXAY IHUPAMHUION M
IIPU3MOM; MEKY IHIMHIPOM, KOHYCOM U IIapOM.

Pacrnio3HaBaTh pa3BEpTKM mNapajuienenunena, Kyba, IpU3Mbl, MUPAMUIbI,
KOHyCa, IIWJIMHApA; KOHCTPYUPOBATh JaHHBIE Tela W3 pa3BEPTOK,
CO3/1aBaTh UX MOJEIIH.

Co3naBath MOJENU MPOCTPAHCTBEHHBIX ¢GHUryp (M3 Oymaru, MpOBOJIOKH,
IUTACTHIIMHA U JIp.).

W3mMepsaTs Ha MOJIEISIX: JITHHBI p€Oep MHOTOTPaHHUKOB, THAMETD IIapa.
BeiBoauts hopmyiny 0o0bEMa NpsMOYTOJIBHOTO Mapasliesenunesa.
Beraucnate mo ¢opmynam: 00bEM HPSIMOYTOJBHOTO MHapajuiesienue/a,
Ky0a; UCIOJIb30BaTh €IMHUILBI M3MEPEHHUs O0BEMA; BBIUUCIATH OOBEMBI
TEJ, COCTaBJICHHBIX M3 KyOOB, NapajlIeNIeNHIIeIOB; pPEHIaTh 3aJadyd C
peasbHbl MU JAHHBIMU.

IMoBTOpEHME,
00001IEHME,
cucTeMaTH3auus
(20 v)

[ToBTOpEHNE OCHOBHBIX MOHATHI W METOJIOB
KypcoB 5 u 6 KkjaccoB, o0o0OIIeHHE W
CHCTEMaTH3aINsI 3HaHWH.

BbIunCiATh 3HAYEHUS BBIPAXKEHUMN, COJACPXKAIIUX HATypaJbHbIC, LEIIbIE,
MOJIOKUTEIbHBIE U OTPULATEIbHbBIE YUCIIA, OOBIKHOBEHHbIE U JIECATUYHbIC
JpoOH, BBIIOJHATE MPeoOpa30BaHMUs YUCEN U BHIPAKEHUH.

BeiOupare croco6 cpaBHEHUs 4KcCel, BBIYMCICHUH, IPUMEHATh CBOMCTBA
apu@MeTHUYeCKUX AeUCTBUHN AJIs pallMOHAIN3AlUY BBIUHNCICHHUH.

Pemate 3a1auu U3 peanbHOW JKU3HU, IPUMEHATh MATEMaTUYECKUE 3HAHUS
JUISL pEeIIEHUs 3a/1a4 U3 IPYTUX MPEIMETOB.

Pemate 3amaum pasHbIMM CIIOCOOAMH, CpaBHUBAaTh, BBHIOMPATh CIOCOOBI
pelIeHUs 3a1a4H.

OcyecTBISITh CAMOKOHTPOJIb BBIIOIHIEMBIX JEMCTBUM U CaMOIPOBEPKY
pe3yJibTaTa BEIYMCICHUN.




PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA» B 7—
10 KITACCAX

MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBisieTCST OAHUM M3 OINOPHBIX KYpPCOB OCHOBHOTO OOIIEro
oOpa3oBaHUs: OHA 00ECIIEYMBAET U3YyUCHHUE JIPYTUX AUCIUIUIMH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOAUMO ISt
IPOJOJKEHN 00pa30BaHUs U B IOBCEIHEBHOM U3HU. Pazputre y o0ydaromumxcs
HAYYHBIX TPEJCTABICHUNH O TMPOUCXOXKACHUM U CYIIHOCTH aireOpandecKux
abcTpakimii, cnoco0e OTPAKEHHUsSI MATEMAaTUIECKON HAYKOM SIBJIEHUI U MPOIECCOB
B MpUPOJEC W OOIECTBE, POJU MaTEeMaTHYECKOTO MOJCIUPOBAHMS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
Y KayeCTB MBIIUIEHUs, HEOOXOAUMBIX JJIs aJanTalid B COBPEMEHHOM LU(PPOBOM
obmectBe. M3ydeHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHMs HaOII0/1aTh,
CpaBHMBaTh, HAaXOJWUThb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHUS,
CHOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOW JECMCTBHSI M BBIBOABI,
dopMynupoBath yTBepkAeHUs. OCBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTHYECKOI0 MBIIUIEHUS] OO0YYarolMXCsA: OHM HCIOJB3YIOT JACIAYKTUBHBIE U
MHAYKTUBHBIE PACCyXJIeHUs, 0000IIeHNEe U KOHKPETHU3allio, adCTparupoBaHue U
aHasiornto.  OOyueHue  anrebpe  mpeArnojaraeT  3HAYUTENBbHBIM  00BEM
CaMOCTOATENIbHON JAESTENIBHOCTH 00YyYaromuXxcsi, MO3TOMY CaMOCTOSTEIbHOE
pelIeHue 3a1a4 ABJIAETCS pealnu3aunen e TeIbHOCTHOIO MPUHIMIA O0OYUYEHHUS.

B cTtpykrype mporpammel yuyeOHOro Kypca «Airedpa» s OCHOBHOIO
oO1ero 00pa3oBaHUsi OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOJUYECKUE
JuHUK: «Hucaa ¥ BeIUKCIEHUN», «ANTeOpanyecKkue BhIpaKEHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxnas U3 3TUX coaepKaTelbHO-METOIMYECKHX
JVHUHA pa3BUBAETCs Ha NPOTSHKEHUU TPEX JIET U3YUYEHHUS Kypca, B3aUMOACHUCTBYS €
IpyrMMH €ro JHHUAMH. B Xone wu3yueHuss y4deOHOro Kypca 0O0ydaromumcs
IPUXOAUTCS JIOTUYECKH PACCY’KIATh, HUCIIOJIB30BAaTh TEOPETHKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpaMMy y4yeOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpPBbIE OCHOBBI JIOTMKH, IPEACTaBICHHBIE BO BCEX OCHOBHBIX paszfenax
MaTeMaTHYECKOro 0Opa3oBaHUs U CIIOCOOCTBYIOIIUE OBJIAJCHUIO 00YYarOIIMMUCS
OCHOB  YHMBEPCAJIBHOIO  MareMaThdeckoro s3blka. ColepkaTelbHOM U
CTPYKTYPHOM OCOOEHHOCTBIO Yy4yeOHOro Kypca «Auredpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conepxxanue JMHUU «Yucia M BBIUKCICHUS» CIYXKUT OCHOBOM s
JanbHENIIero U3y4eHusi MaTeMaTHKU, CIIOCOOCTBYET Pa3BUTHIO y O0YyYarOIIUXCS
JIOTUYECKOTO MBIIIIEHUS, POPMUPOBAHUIO YMEHHUS MOJIb30BATHCS aJITOPUTMaMHU, a
TaK)Xe MPUOOPETEHHIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JIJisi TOBCEITHEBHOM
XU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 00IIEro oopa3oBaHus
CBSI3aHO C PALMOHAIBHBIMM M HPPALUOHAIBHBIMH YHCIaMH, (HOPMHpPOBAHHEM
MPEACTABICHUN O JACHCTBUTEIBHOM YHCIE. 3aBEpPUICHHWE OCBOCHHSI YHCIIOBOM
JMHUY OTHECEHO K CpeaHeMy 001IeMy 00pa3oBaHHUIO.

ConepxaHnue JByX  anreOpandyeckux JUHUA —  «AusreOpanyeckue
BBIpXKEHUS» U «YpaBHEHHs U HEPABEHCTBa» CIOCOOCTBYET (HhOPMHPOBAHUIO Y
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o0yJaroluxcs MaTeMaTH4YEeCKOro armapara, HeoOXOAMMOro JUis pelIeHUs 3a1ad
MaTE€MaTUKH, CMEXKHBIX MPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3ajay. Ha
YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs Y4eOHBIM MaTepuan TPyHIUpyeTcs
BOKPYI PpAallMOHAJIBHBIX BBIpOKEHUU. AJredpa JAEMOHCTPUPYET 3HAYCHUE
MaTEeMaTUKHU KakK SI3bIKa JUISl MMOCTPOEHUST MaTEMaTHYECKUX MOJIENeH, omucaHus
MPOLIECCOB U SBJICHUM peanpbHOro mupa. B 3amaum oOydeHus anreOpe BXOIAT
TaK)Ke JajbHEHIIee pa3BUTHE AJITOPUTMUYECKOTO MBIIUICHHS, HEOOXOUMOTO, B
YaCTHOCTH, JMJI1 OCBOEHHUS Kypca HWH(OPMATUKH, U OBJAJCHUE HaBBIKAMU
JeAYKTUBHBIX paccyxaeHuii. [IpeoOpa3zoBanne cUMBOJIBHBIX (OPM CIIOCOOCTBYET
pa3BUTHIO BOOOpaKEHUs, CIOCOOHOCTEN K MAaTeMaTHYECKOMY TBOPUECTBY.

Conepxanve  (QPyHKIHUOHAIBbHO-TpaUUECKOM  JIMHUM  HAlEJIEHO  Ha
NojlydeHue  OOydJaromMMHCS 3HaHMW O  QYHKIUSIX  Kak  BaxKHeHIen
MaTEeMaTHYeCKONH MOJENH [JIsl ONMHCAaHWsI W HCCIEAOBaHUSA Pa3sHOOOpa3HBIX
IOpOLECCOB U sBIEHUM B mpupoae u oOuiectBe. W3ydeHwe Marepuana
CHOCOOCTBYET PAa3BUTUIO Yy OOYYarOIIMXCS YMEHHUS HCIIOJIb30BATh Pa3IMYHbIC
BBIPA3UTEIIbHBIE CPEICTBA S3bIKa MAaTEMAaTUKU — CJIOBECHbBIE, CHUMBOJHYECKHE,
rpaguyeckue, BHOCUT BKJIaJ B (OPMHUPOBAHUE TPEJACTABICHUNH O POJHU
MaTE€MaTHUKHU B Pa3BUTUU ITUBWIN3AIMHI U KYJIbTYPHI.

B 7-10 xnaccax uzydaercst y4eOHbI Kypc «ANredpa», KOTOPBIA BKIIOYAET
CIIEIYIOIIME OCHOBHBIE pazfenbl coaepxkaHus: «YUucia u  BBIUKCICHUSD,
«Anredpanyeckre BhIPAKEHUSN», « Y paBHEHUS U HEPABEHCTBA», « DYHKLIMM.

COIJEPKAHUE OBYUEHUSA
7 KJIIACC
(3-ii rox o6yuenust na yposae 000) *°

Yucia u BIYUCTIEHUS

Hpobu OOBIKHOBEHHBIE U ACCATUYHBIC, TEPEXO0] OT OAHOU (HOPMBI 3aMKCH
npobeit k apyroil. IloHaTwe palyMoOHAIBLHOTO 4YHCIA, 3alUCh, CpPaBHEHHUE,
YHOPSAIOYMBAHUE  PAIMOHANBHBIX  4uceld. ApudmMerndeckue JeHCTBUS C
palMOHAIbHBIMU 4YKClIaMU. Pellienne 3ai1ad U3 peaibHOW MPakTUKW HA 4acTH, HA
JpoOH.

CreneHb ¢ HaTypaJbHBIM TIOKa3aTelieM: OMpeJeieHue, MpeoOpa3oBaHue
BBIPOKEHUI HA OCHOBE OMpEeeNIeHus, 3auch 00ibImux uncen. [IpoieHTsl, 3anuch
MPOIICHTOB B BUJE ApOOW U JpoOU B BUJIE MPOIEHTOB. Tpy OCHOBHBIC 3a7a4M Ha
MPOIICHTHI, PEIICHNE 3a7]a4 U3 PeaTbHON MPAKTHUKH.

[IpumeHeHne TPU3HAKOB JEIUMOCTH, pa3jio)KEHHE Ha MHOXKHUTEIU
HaTypaJbHBIX YHCET.

PeanbHbie  3aBUCMMOCTH, B TOM 4HCJIe TpsiMas W oOpaTHas
MPOTIOPIIMOHATIBHOCTH.

AJire0OpanvecKue BbIPaKeHUs!

IIepemeHHbBIE, YMCTOBOE 3HAUCHUE BBIPAXKEHU C IIEPEMEHHOM. JlomycTuMBbIe
3Ha4YeHUs epeMeHHbIX. [IpencTaBiaeHrne 3aBUCUMOCTH MEXK/1y BEJIMUMHAMU B BUJIE

10 N .
Coxpansercs cojepkanne U o0bEM Marepuaina, mnpeicraBieHHoro B npumepHoi OOIl — mis Tpersero roxa
00yuenus Ha ypoHe OOO.
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dbopmynbl. Beruucnenus no ¢popmynam. [IpeodpazoBanue OyKBEeHHBIX BbIPaKEHUH,
TOKJIECTBEHHO paBHbIE BBIPAKEHUS, MpaBUia INpeoOpa3oBaHUs CyMM U
IPOU3BENICHUH, TpaBUiIa PACKPBITUS CKOOOK U MPUBEIEHUS MOJOOHBIX ClIaraéMblX.

CBolicTBa CTENEHU C HATYPAJIBHBIM IIOKA3aTEIIEM.

OpnHounensl 1 MHOTOWIeHbI. CTeneHs MHOrousieHa. CliokeHue, BBIUYUTaHHE,
YMHOKCHHE MHOTIOWICHOB. @OpMyJbl COKPAIIEHHOIO YMHOXKEHHUS: KBaApar
CyMMBI M KBaapar pasHocTH. Popmyna pa3sHOCTH KBaApaToB. PasioxeHue
MHOT'OYJICHOB Had MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb ypaBHEHHs, NpaBWia NpeoOpa3oBaHUs ypaBHEHUS,
PAaBHOCWJIBHOCTh YPAaBHEHUM.

JInHelHOE ypaBHEHHE C OJHOM IEPEMEHHOM, YHMCIO KOPHEH JIMHEMHOTO
YPaBHEHMS, pCEIICHHWE JIMHEWHBIX ypaBHEHHU. COCTaBIE€HHWE YPAaBHEHUM IO
YCJIOBHIO 3a7ja4yu. PelieHne TeKCTOBBIX 3a/1a4 ¢ IIOMOILbIO YPAaBHEHUM.

JIuHeliHOe ypaBHEHUE ¢ JBYMs IEPEMEHHBIMU U ero rpaduk. Cuctema AByX
JIMHEWHBIX YPAaBHEHHMM C AByMs IEpEeMEHHbIMU. PeleHue cucrem ypaBHEHUN
cnocoboM MoACTaHOBKU. llpuMepsl penieHus: TEKCTOBBIX 3a4ad C IMOMOUIbIO
CUCTEM YPaBHECHU.

DOyHKUUHA

Koopannara Toukn Ha mpsaMol. YwucimoBele NPOMEXYTKU. PaccTtosHMe
MEXKy ABYMSI TOUKaMH KOOPJIWHATHOW MPSMOM.

[IpsimoyronbHas cuctema koopaunat, ocu OX u Oy. Abcumcca u opanHaTa
TOYKHM Ha KOOPJAWHATHOM MiockocTh. [Ipumepsl rpadukoB, 3aaHHBIX (POPMYIIaMH.
Yrenne rpadukoB peanbHbIX 3aBucuMocTed. [lonsarue @yuknuu. ['padux
¢bynkuuu. CoiicTBa pyHkuuil. JInnelinas pynkuus, e€ rpaduk. 'padux GyHkumn
y = |x|. I'paduueckoe pemieHue ITUHCHHBIX YPaBHCHHA W CHCTEM JIMHEHHBIX
YPaBHEHUM.

8 KUIIACC™
(4-ii rox o0yuenusi Ha yposHe O0OQ0)

Yucaa u Bpruncienus. KpagpaTubie KopHu

KBagpaTHbIil KOpEHD W3 YKCIIA.

[ToustTe 00 wuppanuoHaTIbHOM 4yucie. JlecaTuuHble NPUOIMKEHUS
UppALMOHATBHBIX YUCETL.

JelictButenbHble yncna. CpaBHEHUE NEMCTBUTEIbHBIX YHCEIL.

ApudmMernueckuii KBaapaTHbIA KOPEHb.

YpaBHeHHe BUIA X2 = a.

CpoiicTBa apudMeTHYECKUX KBaapaTHhIX KopHed. IIpeoOpazoBanue
YUCJIOBBIX BBIPAKEHHM, COIEPIKALIUX KBAJAPATHBIE KOPHH.

Yucaa u BprunciieHusi. CTeneHs ¢ HeJbIM MOKa3aTeaeM

CreneHb ¢ LETpIM OKA3aTEIEM.

CranpapTHas 3anuch 4ucia.

1

[IpenycmarpuBaeTcss yBennueHHE Y4eOHOrO BpEMEHHM Ha H3y4YEeHHE TeMaTHdeckuxX pasjenoB «Uwncia wu
BBIYHCIICHUS» U «Anredpandeckue BhIpaskeHUs». 3ydyeHne nporpaMMHOT0 MaTepHaa 110 TeMaTHYECKUM pasJienam
«YpaBHEHUs U HepaBeHCTBay M «PYHKIMM» NpeycMaTpuBaeTcst Ha 5-oM roay o0ydenus Ha yposae OOO.
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Pasmepbl 00BEKTOB OKpyX aromiero Mupa (OT 3JE€MEHTAPHBIX YacTHIl J0
KOCMUYECKUX 00BEKTOB), JJIUTEILHOCTH MPOIECCOB B OKPYKAIOILIEM MUPE.

CBOICTBA CTENEHU C LETBIM MTOKA3aTEIEM.

AJuireOpandeckue BbipaxkeHusi. KBaapaTHbiil TPEX4IeH

KBagparneiii  TpéxwieH. PaznoxkeHue KBagpaTHOro TpEXWIeHa Ha
MHOKHUTEIIN.

AuireOpandeckue BbIpakeHUus. AJiredpanyeckas 1poob

Anrebpanyeckast 1poOs. JlomycTrMble 3HAUE€HUSI TIEPEMEHHBIX, BXOISIINX B
anreOpanyeckue BbIpaxkeHUus. OCHOBHOE CBOWCTBO aire0pandeckol Japoowu.
Coxkparienue apooeii.

Crnoxenue, BIYUTaHHE, YMHOKEHUE U JICJICHUE alnreOpandecKkux ApoOei.
[TpeoOpa3zoBanue BbIpaX)EHHM, COEPKALINX alredpandeckue Ipoou.

O0o0meHne U cucTeMaTH3alUs U3yYEHHOI0 MaTeprasia

[ToBTOpEHNE OCHOBHBIX MOHATHM M METOJOB Kypca 8 Kiacca, 00001eHue
3HAHUM.

9 KUIIACC
(5-if rox 00yuenusi Ha ypoBHe O0O0)

YpaBHeHus U HepaBeHCTBA. KBanpaTHble ypaBHeHHUS

KBagpatHoe ypaBHeHue. HenonHoe KBagpaTHOE ypaBHEHHUE.

dopMya KOpHEN KBagpaTHOro ypaBHeHus. Teopema Buera.

Pemenne ypaBHeHUH, cBOASIIMXCA K KBaApaTHbIM. I[Ipocreiiine apoOHO-
palMOHAJIbHBIEC YPABHEHUS.

Pemenne TeKCTOBBIX 3a/1a4 € MOMOIIBIO KBAJAPATHBIX YPABHEHUM.

YpaBHeHus U HepaBeHCTBA. CHCTEeMbl yPABHEHM U

JIuneiiHOe ypaBHEHHE C JABYMsI IMEPEMEHHBIMHU, €ro Trpaduk, MNpUMEpHI
pelieHns ypaBHEHUH B LIEJIbIX YNCIIAX.

Pemenne cucrem IByX JIMHEHMHBIX YPAaBHEHUUW C JBYMS IIEPEMEHHBIMU.
[Ipumepsl perieHrst CUCTEM HEJIMHENHBIX YPABHEHUH C IByMS IEPEMEHHBIMU.

['paduueckas uHTEpIIpETaIUsl YPABHEHHSI C ABYMS IEPEMEHHBIMU U CUCTEM
YpaBHEHUI C AByMS IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a/1a4 € IOMOIIBIO CUCTEM YPABHECHUM.

YpaBHenus u HepaBeHcTBa. HepaBeHncrBa

HucioBble HEPAaBEHCTBA U UX CBOWCTBA.

HepaBencTtBo ¢ oaHoOW nepeMeHHOW. JIMHENHBIE HEPAaBEHCTBA C OJHOM
NepeMeHHOM W uX pemeHne. CHCTeMbl JIMHEMHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOU U UX PELICHUE.

N300pakeHue pelieHus JMHEMHOro HEPAaBEHCTBA U UX CUCTEM Ha YMCIOBOM
IIPSIMOM.

@Oyuknuu. OCHOBHbIE NOHSTHS

[loustue ¢ynkuuu. OO6nacTh oOmNpeAeNeHUuss M MHOXKECTBO 3HAuYEHUH
dbynakun. CiocoOb! 3a1anust PyHKITUH.

I'padux dynakuun. CoiicTBa GyHKIIUU, UX OTOOpakeHUE Ha rpaduKe.

12
Hpe,HYCManI/IBaﬁTCSI YBEJINYCHUC yqe6H0r0 BpEMCHM Ha H3Y4YCHUEC BCEX TEMATHYCCKUX PpPa3aciyioB,

MpCACTABJICHHBIX IJIS1 JaHHOI'O IroJa 06y‘I€HI/I$I.
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Dyukumuu. Yucaosbie pyHKUIMU

Utenue u noctpoeHue rpagukos ¢pyHkuuil. [Ipumepsr rpadukoB QyHKINMH,
OTPaKAIOUIUX PEATbHBIC MPOLECCHI.

OYHKIMY, OIUCHIBAIOIINE TMPSMYI0 M OOpaTHYIO MNPONOPLUHUOHAIbHBIC
3aBUCUMOCTH, UX Tpaduku. ['unepbona.

I'padux GyHKIUM y = x2.

Oyuximn y = x2,y = x3, y = VX, y = |x|; rpadudeckoe peleHne ypaBHEHHi
Y CHCTEM YPAaBHEHUM.

O0001meHne U cUCTEMATH3ANMSA U3YYEHHOT0 MAaTepHaJIa

[ToBTOpEHNE OCHOBHBIX MOHSATHM W METOAOB KypcoB 7, 8, 9 Kiaccos,
000011IEHNE 3HAHUH.

10 KITIACC
(5-if rox 00yuenusi Ha ypoae O0O0) ©

Yuciia 1 BbIYUCIeHUA. JleMCTBUTEIbHbIE YMCIa

PannonanpHbie yncia, UppalMoHaIbHbIE YHUCIIa, KOHEYHBIE U O€CKOHEUHBIE
JecATHUHbIE ApoOu. MHOXKECTBO JEHCTBUTENBHBIX YUCEIN; AEUCTBUTEIbHBIC YUCIIA
KaKk OCECKOHEUHbIE JCCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEKTy MHOKECTBOM JIEUCTBUTEIBHBIX YUCEN U MHOKECTBOM TOYEK KOOPANHATHOU
PSAMOM.

CpaBHEHHME JEUCTBUTENBHBIX 4YHCEN, apu(PMETHUECKHE JACHCTBUS C
JNEWCTBUTEIBLHBIMU YUCIIAMU.

[TpubnnkEéHHOE 3HaYEHUE BEIUYUHbBI, TOUHOCTb MPUOIHKEHHUS.

Oxkpyrnenue yncen. [Ipuknaka u onieHKa pe3yJbTaTOB BEIYMCICHUM.

YpaBHeHUS U HEPABEHCTBA. Y PaBHEHUsI C OAHOM MepPeMEHHOMI

JIunentHoe ypaBHeHuUe. Pemienne ypaBHeHUM, CBOASIIUXCS K JIMHEUHBIM.

KBanparnoe ypaBHeHue. Pemenne ypaBHEeHUM, CBOASIIMXCA K KBAJPATHBIM.
bukBanpatHbie ypaBHEHHUS.

[Ipumepsl pemieHWss ypaBHEHHM TPETbe U YETBEPTOW  CTEIEHEU
Pa3JI0KEHUEM Ha MHOXKHUTEIH.

Pewenne qpoOHO-palmoOHAIBHBIX YPaBHEHUM.

Pelenne TeKCTOBBIX 3a7a4 anreOpandeckuM METOIOM.

YpaBHeHus U HepaBeHCTBA. CHUCTEeMbl yPABHEHM I

JIuneitHOe ypaBHEHUE C ABYMs IEPEMEHHBIMU U €r0 rpaduK.

CucremMa nByX JIMHEMHBIX YPABHEHUH C JBYMS IIEPEMEHHBIMU U €€ PELICHNE.
Pemenue cucrem IBYX YpaBHEHMH, OJHO W3 KOTOPBIX JIMHEHHOE, a ApPYyroe —
BTOPOU CTEIEHH.

['paduaeckas maTEpIpETAIIAS CUCTEMBl YPABHEHHM C IBYMS TTEPEMEHHBIMHU.

YpaBHenus u HepaBeHcTBa. HepaBeHncrBa

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

JIvHeHbIE HEPABEHCTBA C OJTHOW EPEMEHHOM U UX PELICHHUE.

CucTteMbl TMHEHHBIX HEPABEHCTB C OJJHOM MEPEMEHHON U UX PEIICHUE.

KBanparHeie HepaBeHCTBA U UX PEILICHUE.

13
Hpe,HYCManI/IBaﬁTCSI YBEJINYCHUC yqe6H0r0 BpEMCHM Ha H3Y4YCHUEC BCEX TEMATHYCCKUX PpPa3aciyioB,

MpCACTABJICHHBIX IJIS1 JaHHOI'O IroJa 06y‘l€HI/I${.
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['padmyeckass uHTEpIpeTals HEPABEHCTB M CUCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

DOyHKUNHA

KBagpatuunas pyukuus, e€ rpapuk u ceoictra. [lapabomna, koopauHaTHI
BEPIINHBI 11apadoJIbl, 0Cb CAMMETPHUH MMAPAOOJIBI.

Crenennble (YHKIMU C HATYpaJbHBIMU TIOKa3aTeNsiMU 2 U 3, UX rpapuku u
CBOWCTBA.

['paduxu pynkmmit: y =kx,y=kx +b,y = 5, y=x2,y=x3y=vxy=x|.

YucJioBBIC OCTIEI0BATEIbHOCTH

[loHATHE YMCIIOBOM MOCIEA0BATEIBHOCTH.

3amaHue MoCiIe0BaTeIbHOCTH PEKYPPEHTHON popmysol u Gpopmymoit N-ro
YJIeHa.

Apudmernueckass U reomeTpuyeckas nporpeccuud. @opmyiibl N-ro 4ieHa
apu(PpMETUIECKON U T€OMETPUUECKON MPOrpecCuil, CyMMbI IEPBBIX N YJIECHOB.

N3o00pakeHne 4ieHOB apu(METUUECKOW M TeOMETPUYECKOU MpOrpeccuit
TOYKaMU Ha KOOPJAMHATHOM IIOCKOCTH.

JIMHEWHBIN U SKCTIOHEHIIUAIBHBIN POCT.

Co>xHbBIE TPOLICHTHI.

IoBTOpeHue, 06061eHNe, CHCTeMATH3ALMs H3YYeHHOro MaTepuaia’’

Yucna v BBIYUCIECHUS (3aIMCh, CPABHEHUE, JIEUCTBUS C JAEHCTBUTEIbHBIMU
YUCJIaMH, YUCJIOBAsl MpsiMas; MPOLIEHThI, OTHOLIEHUS, MPONOPLUHU; OKPYIJICHHE,
NpUOJIMKEHUE, OLICHKA; PEIIEHNE TEKCTOBBIX 3a7a4 apu(pMETUUECKHM CIIOCOOOM).

IHNPEAMETHBIE PE3YJIbTATBI

OcBoenne ydeObHOrOo Kypca «Anrebpa» B 7-10 Kiaccax JOJDKHO
oOecreunBaTh JOCTUKEHHUE YKA3aHHBIX HIKE MPEIMETHBIX 00pa30BaTENbHBIX
pE3yNbTATOB.

7 KIIACC

Yucia 1 BbIYUCICHHUSA:

— BBIMOJHATH, COUETasi YCTHBIC U MUChbMEHHBIE MPUEMBI, apuOMETHUECKHUE
JEUCTBUS C PAallMOHATILHBIMU YUCJIAMU;

— HAXOAWTh 3HAYCHHS UYMCIIOBBIX BBIPAKECHUMN; MPUMEHSATH PazHOOOpa3HbIC
CIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAYCHHUI TPOOHBIX BBIPAKEHUMN, COIEPIKAIIUX
OOBIKHOBEHHBIE U JECATUYHbBIC TPOOH;

— MEePEXOUTh OT OAHOU (OPMBI 3aITUCH YUCEN K APYro (mpeoOpa3oBbIBATH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTHU B 0€CKOHEYHYIO ACCATUUHYIO JIPOOh);

— CpPaBHUBATH U YNOPSAJOUYMBATH pAllMOHAIbHBIC YUCIA;

— OKPYTJIATh YKCIIA,

— BBINOJHATh MNPUKHUIKY M OLEHKY pe3yjbTaTa BBIYUCICHHM, OLICHKY
3HAYECHWI YMCIIOBBIX BBIPAKECHUM;

14 "

[IpenycmaTpuBaeTcs MOBTOPEHHE BJIEMEHTOB COJEpXKAaHUS Y4eOHOW IMCUMIUIMHBL, OcBauBaBlierocs Ha 1 — 5
rogax oOyuenuss Ha ypoBHe OOO. Jlomyckaercs pacrpejeieHHe IaHHOIO Marepuayia Mo COOTBETCTBYIOIINM
TEeMaTHYECKHUM pasJiesiaM, OCBaBaeMbIM Ha 6-oM roxy o0ydeHus Ha yposHe OOO.
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— BBINOJHSATH JEHCTBUSA CO CTENEHIMU C HATYpaJIbHBIMH I1OKA3aTEISIMU,;

— PUMEHATh TMPU3HAKH JICIIMMOCTH, pAa3J0KEHUE HA MHOKUTEIN
HaTypaJbHBIX YHCEI,

— pemaTh NPaKTUKO-OPUEHTUPOBAHHBIC 33]]a4M, CBSI3AHHBIE C OTHOIIEHUEM
BEJIMYMH, MPONOPLHOHAIBHOCTBIO BEJIWYMH, MPOUEHTAMH; HWHTEPIPETUPOBATH
pe3yJbTaThl PEUICHUS 3aa4 C YYETOM OIPAHUYECHUM, CBS3aHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX 0OBEKTOB.

AJireOpanvecKkue BbIPAKEeHUS .

— UCTOJIb30BaTh AIreOPanvecKyt0 TEPMUHOJIOTUIO U CUMBOJIUKY, IPUMEHSTD
e€ B IpoLecce OCBOCHUS y4eOHOro MaTepuana,;

— HAxXOJUTh 3HAUYECHMsSI OYKBEHHBIX BBIPAKEHUN IMpPH 33JaHHBIX 3HAYEHUSAX
NIEPEMEHHBIX;

— BBINOJHATH MPeoOpa3OBaHMs ILEJOr0 BBIPAKEHUS B MHOTOYIEH
IPUBEIEHUEM MOJOOHBIX CJIaraéMbIX, PACKPHITUEM CKOOOK;

— BBIIIOJIHATh YMHOKEHHE OJHOWJIECHA HAa MHOTOWIEH M MHOTOWJIECHa Ha
MHOTOYJIEH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH;

— OCYILECTBIIATh PA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEIU C IIOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOIIEr0o MHOXHUTENs, TPYINIUPOBKU CJaraéMsiXx,
IpUMEHEHUs1 (HOPMYJI COKPALLEHHOTO YMHOXKEHHUS,

— NPUMEHATH MPEoO0pa30BaHMUs MHOTOWIEHOB JJI PEIICHUS Pa3IMYHbIX
3a/1a4 U3 MaTEMATUKH, CMEKHBIX IIPEAMETOB, U3 PEAIBHOW IPAKTUKH;

— HCHOJIB30BAaTh CBOMCTBA CTENEHEW C HATYPAJIbHBIMU IOKA3aTENSAMHU IS
npeoOpa3oBaHUsl BRIPAKECHUIA.

YpaBHeHMs 1 HEPABEHCTBA:

— pemaTh JUHEHWHbIE YPABHEHUS C OJHOW MEPEMEHHOM, ITPUMEHSIS ITPaBUIIA
Iepexo/1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIBHOMY eMy. [IpoBepATs, ABiseTCs
JIM YHUCIIO KOPHEM YPaBHEHUS;

— MPUMEHSATH rpapuuecKre METOJIbl IIPU PEIICHUHN JIMHEHHBIX YpaBHEHUH U
UX CUCTEM,;

— moa0MpaTh MPUMEPHI Map YHCEN, SBJSIOUIMXCS PEIICHUEM JIMHEHMHOIo
YPaBHEHUS C ABYMsI IEPEMEHHBIMU;

— CTPOUTh B KOOPAMHATHOM IUIOCKOCTH TpauK JIMHEHHOTO ypaBHEHUS C
JIBYMsI TEPEMEHHBIMH; IMOJIb3YACh TpauKOM, MPUBOJIUTH MPUMEPHI PEIICHUS
YPaBHEHHS,

— pemaTb CUCTEMBI IBYX JMHEHHBIX YpaBHEHUN C JIByMs MEPEMEHHBIMHU, B
TOM 4YHcIie Tpaduuecky;

— COCTaBJATh M pelaTh JIMHEMHOE YPaBHEHUE WIIM CUCTEMY JIMHEHMHBIX
YPaBHEHUM IO YCIOBHUIO 3aJayd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y MOJyYECHHBIN pe3yJIbTar.

Koopaunarel u rpaduxu. @yHkuuu

— Ha KOOPJAWHATHOW TpsAMON wu300pakaTh TOYKH, COOTBETCTBYIOIIHE
3aJJaHHBIM KOOpJAMHATaM, JIy4d, OTPE3KH, HHTEPBAJIbI;, 3alMChIBATH YHCIIOBBHIE
IPOMEXYTKU Ha aJIreOpandeckoM SI3bIKE;

— OTMEYaTh B KOOPJAWHATHOM IJIOCKOCTH TOYKH I10 3alaHHBIM KOOPIHHATAM;
CTpouTh Tpaduky TUHEHHBIX GyHKIMNA. CTpouTh Tpaduk GyHKIUU Y = X;
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— OMHUCHIBaTh C TIOMOINBI0 (YHKIIUHA W3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpPEMS, PACCTOSHHUE; LIEHA, KOJIUYECTBO, CTOMMOCTB;
MPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI;

— HaXOJUTh 3HaueHue QYHKIUU [0 3HAYEHUIO €€ apryMEHTa,;

— MOHUMATh TpadUuecKuil crocoO MpeaCTaBICHUs U aHaIu3a UHPOPMAIINH;
U3BJIEKATh U UHTEPIPETUPOBATH HH(MOPMAIUIO U3 TPadUKOB pEaIbHBIX MTPOILIECCOB
Y 3aBUCUMOCTEM.

8 KIIACC

Yncsia v BBIYMCJICHUS .

— UCIIOJIb30BATh HAYaJIbHBIC MPEICTABICHUS O MHOXKECTBE JCHCTBUTEIBHBIX
YyuCel JJIsl CPaBHEHUS, OKPYTJICHUS U BBIUMCICHUMN; H300pakaTh NEHUCTBUTEIIbHbBIC
YHUCJla TOYKaMH Ha KOOPJAMHATHOU NPSMOWU;

— TPUMEHSTh MOHATHE apU(PMETHYECKOTO KBAJIPATHOI'O KOPHS; HAXOJUTh
KBaJIpaTHbIE KOPHU, UCIOJIb3YsI MPU HEOOXOJAMMOCTU KaJbKYJSTOP; BBINOIHATH
npeoOpa3oBaHus BBIPAKEHUN, COJEP)KAIIUX KBAJAPATHBIE KOPHHU, HCIONb3YS
CBOMCTBAa KOPHEW;

— HCTIOJIH30BaTh 3aMKCU OOJBIINX M MAJIbIX YUCE C MOMOMIBIO TECITHYHBIX
npobeit u creneneit uucia 10;

AJsire0panvecKue BbIPAKECHUS:

— TMPUMEHATH TOHSATHUE CTENEHU C LEJIbIM II0KAa3aTelIeM, BBIOIHATh
npeoOpa3oBaHUsl BEIPAKEHUH, COJIEPIKAIIUX CTEIECHHU C LIEJIbIM MTOKa3aTelieM;

— BBITNOJIHATH TOXACCTBEHHBIC TPE0oOpa30BaHUs PAllMOHATILHBIX BhIpAKEHUN
Ha OCHOBE MPaBWJI JICUCTBUN HaJl MHOTOUJIEHAMH U aJir€OpandecKuMu Jpo0sMH;

— pacKiaabpIBaTh KBAAPATHBIA TPEXUJIEH HA MHOXKHUTEIIH,

— IPUMEHATHh MPEe0OPA30BAHUS BBIPAKECHUHN NJI PEIICHUS Pa3IuYHbIX 3a/1a4
13 MaTEMAaTUKH, CMEKHBIX TIPEAMETOB, U3 PEealIbHON MPAKTUKH.

9 KIIACC

YpaBHEHUS U HEPABEHCTBA:

— pelIaTh JUHEWHbIE, KBaJpaTHbIE YPAaBHEHUS U PAllUOHAIIbHBIC YPAaBHEHUS,
CBOJSILLIMECS K HUM, CUCTEMBI IByX YPABHEHH C IByMs IEPEMEHHBIMH;

— IIPOBOJUTH MPOCTENIINE UCCIENOBAHNUS YPABHEHUN U CUCTEM YpPaBHEHUU,
B TOM YHCIE C TNPUMEHEHHEM TpadUyuecKux TMpeACTaBICHUN (yCTaHABIMBATD,
MMEET JIM YPABHEHHUE WM CUCTEMA YPABHEHUI PELIEHUS, €CJIH UMEET, TO CKOJIBKO,
U 1p.);

— MEePEeXOAUTh OT CIOBECHOU (hOPMYJIMPOBKHU 3a7a4uu K €€ airedpandeckon
MOJIEIA C TIOMOIIBID COCTAaBJICHUSI YPABHECHUSI WM CHUCTEMBbl YpaBHEHUM,
MHTEPIPETUPOBATH B COOTBETCTBMM C KOHTEKCTOM 3aJadyd  TOJYYEHHBIN
pe3yJIbTaT;

— NPUMEHSTHh CBOMCTBA YHUCIOBBIX HEPABEHCTB ISl CPABHEHUS, OILICHKHU;
pelIarh JMHEWHBbIE HEPABEHCTBA C OJHOM IEPEMEHHOM M MX CHUCTEMBI; J1aBaTh
rpauyuecKyr0 WUTIOCTPAIIMI0 MHOXKECTBA PEIICHWHA HEPaBEHCTBA, CHCTEMBbI
HEPABEHCTB.

DYyHKIUU:

— MOHUMATh M WCIIOJIh30BaTh (PYHKIIMOHAIBHBIC TIOHSTHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKUE O0O03HAYEHMsI); OMPENEesITh 3HaUeHHE (YHKIMH TIO0 3HAYCHUIO
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apryMeHTa; ONpeAesaTh CBOMCTBa (pyHKIMHU 1O €€ TpaduKy;
. k
— CTPOUTH Tpa(UKH IEMEHTAPHBIX (PYHKIUN BUAA Y = ~ Y= x?,y=x3y=
Vx, Y = IXI; ONHCHIBATH CBOKHCTBA YHCIOBOI (BYHKIIHH 10 €6 rpaduKy.
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10 KJIACC

Yucia 1 BbIYUCIECHUA

— CpaBHUBATh U YIIOPAIOYMBATh PAIIMOHATIBHBIE U UPPAITMOHAIIBHBIC YHCIIA;

— BBIMOJHATh apU(DMETHUCCKUE JCHCTBHUS C PAIMOHAIBHBIMH YHCIAMU,
coyeTas YCTHbIE M TMHUCbMEHHBIE TPUEMBI, BBINNOJHAThL BBIYHCICHUS C
HMppalOHaIbHBIMU YUCIIAMU;

— HAaXOJWTh 3HAYCHUSA CTENEHEW C IEIbIMU IOKa3aTelsIMU W KOpPHEH;
BBIYUCIISITh 3HAUEHUS YUCTIOBBIX BBIPAKCHHUI,

— OKpPYIJISITh JICCTBUTENIbHBIC YHCIA, BBINOIHATH MPUKHUIKY pe3yJbTara
BBIYHCIICHUN, OLICHKY YMCIIOBBIX BBIPAXKEHUM.

YpaBHeHHS U HEPABEHCTBA!

— pemiaTh JMHEWHbBIC U KBaJ[paTHbIC YPAaBHEHUSI, YPABHEHUS, CBOJIAIIUECS K
HUM, pOCTEeNIIe TPOOHO-pallMOHANIbHBIC YPABHEHHUS,

— pemaTh CUCTEMBI JIByX JUHEHMHBIX YpaBHEHUM C ABYMsS MEPEMEHHBIMU U
CHUCTEMBI JBYX YPABHEHUM, B KOTOPHIX OJTHO YPABHEHUE HE SBJISAETCS JIMHCUHBIM,

— pelath TEKCTOBBIE 3aJlauyd ajareOpanyeckKuM CIOCOOOM C TIOMOIIBIO
COCTAaBJICHUS YPABHEHMS WJIM CUCTEMBI JIByX YPaBHEHUM C ABYMsI IEPEMEHHBIMH;

— MPOBOJUTH MPOCTEHIIINE UCCICAOBAHNUS YPABHEHUN U CUCTEM ypaBHEHUH,
B TOM 4YHCJIe C TNPUMEHEHHEM TrpadHuuecKux IpeACTaBICHUN (yCTaHABIUBATH,
HMMEET JIU YPAaBHEHUE WJIM CUCTEMA YPABHEHUN PEIICHUSI, €CIIA UMEET, TO CKOJIBKO,
U 1p.);

— peliaTh JUHEWHBbICE HEPABEHCTBA, KBaJAPATHBIC HEPABEHCTBA; M300pakaTh
pelieHre HEpaBEHCTB Ha YHUCJIOBOM MPSIMOM, 3alUCHIBATH PEUICHHUE C MOMOIIBIO
CHMBOJIOB,

— pemarb CUCTEMbl JIMHEWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOUAIONINE KBaJpaTHOE HEPABEHCTBO; H300pa)kaTh pEIICHUE CUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3aMMCHIBATH PEIICHUE C TOMOIIBIO CHMBOJIOB;

— HCIMOJIb30BaTh HEPABECHCTBA MPH PEIICHUN PA3TUYHBIX 33/1a4.

DYyHKIUU:

— pacro3HaBarth (DYHKIIUH H3yYCHHBIX BUIOB. [loKas3pIBaTh CXEMaTHYECKU
pacroyioKeHNEe Ha KOOPJAWHATHOM IJIOCKOCTH rpadukoB ¢yHKIM Buma: y = kx,

y=kx + b, yzg, y=ax? + bx +c, y=x2 y=+x y = X B3aBHCUMOCTH OT

3HauYeHUN KOA()PUITMEHTOB; ONMUCHIBATH CBOWCTBA (PYHKITUH;

— CTPOUTH U M300pakaTh CXEMATHYECKHU IpaPUKUA KBaJIPATUUHBIX (PYHKIUH,
OMHCHIBATh CBOMCTBA KBAPATUUHBIX (PYHKIIU 1O UX Tpadukam;

— pacro3HaBaTh KBAJpPaTUUYHYIO (QYHKIUIO 10 QopMyse, MNPUBOAUTD
MIpUMEPHI KBaAPATUUHBIX (DYHKITUN U3 pealibHON KU3HU, (PU3UKH, T€OMETPHUH;

Apudmernyeckasi U reoMeTpUIECKasi NPOrPecCuy;

— pacrno3HaBaTh apu(PMETHUECKYI0 U TEOMETPUYECKYI0 MPOrpeccud MpH
pa3HBIX Ccroco0ax 3aaHus,

— BBINOJHATH BBIUYMCICHUS C UCIOJNb30BaHUEM GOpMyn N-TO diieHa
apu(pMETUIECKON ¥ TeOMETPUIECKOU MPOTPECCUI, CYMMBI TIEPBBIX N WICHOB,;

— M300pakaTh WICHBI TOCIEAOBATEIHPHOCTA TOYKAMU Ha KOOPJIWHATHOM
IJIOCKOCTH;
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— pemiaTh 3a7a4u, CBSI3aHHBIE C YUCIIOBBIMU TTOCIICIOBATEIHHOCTSIMH, B TOM
qrCIie 334U U3 PEATbHOHN JKU3HU (C MCIOJIB30BAHUEM KalbKYJIATOPA, IIUPPOBBIX
TEXHOJIOTHH).



7 KIIACC

TEMATHYECKOE INTAHUPOBAHUE

TeMarnueckoe IIaHUPOBAHUE 10 aaredpe MpeacTaBiIeHo 1o rojgam ooydenus (7—10 kmaccor).

OcCHOBHBIE BUJIbI IEATETLHOCTH O0YYAIOIIMXCS MEPEUUCIICHBI TPU U3YYCHUH KaXKJOM TeMbl U HAIIPaBJICHBI HA IOCTHXKEHHE
IUTAHUPYEMBIX pe3ylbTaToB 0OydeHus. IlepedeHb BUIOB JEATEIBHOCTH MOXKET OBITh PacIIMpPeH WIM COKpalléH — C y4EToM
BO3MOKHOCTEH U OTpaHMUYEHUI 00YJaronuXcs, 00yCIOBICHHBIX CTPYKTYpPOU HapyIICHUS MPHU MATOJIOTHH CIyXa.

Oo0uree koimmuecTtBo yacoB — 102 gaca.

Tembl (TeMaTHUYECKHE

OcHoBHOE CoAcpiKaHue

OcHoBHbBIE BHABI 1eITEJIbLHOCTH oﬁyqamumxcﬂ

0J10KM/MOTYJIH)
Yucia u | [lonsiTe parmoHasIbHOTO YUCIA. B meyenue yuebnoco 2ooa: moHUMaTh, MPUMEHSITH B CaMOCTOSITEIHHOU
BBLIYHCJICHHUS. Apudmerndeckue IEUCTBUS C | peuu, BOCIPUHUMATDH (CIyXO3PUTEIbHO W/WJIM Ha CIyX C Y4ETOM YPOBHS

PanunonanbHbie YHucjIa
(25 9)

palrOHaJIbHBIMHA YU CJIAMHU.

CpaBHCHI/IC, YHOpAAOYNBAHUC pALlMOHAIIBHBIX
YHUCCJI.

CreneHs ¢ HAaTypaJIbHbIM I1OKa3aTCJICM.

Pemenne OCHOBHBIX 3a7ad Ha Japoow,
MIPOLIEHTHI U3 PEAbHON MPAKTUKU.
[lpu3Haku  JAETUMOCTH, pA3JIOKEHUS  HaA

MHOXUTENH HATYPAJIbHBIX YHUCEIL.
Peanbnbie 3aBucumMoctu. Ilpsimast u oOparHas
MIPONOPLIUOHAIBHOCTH.

CIIyXOpEUYEBOTO pa3BUTHUSI OOYYAIOIIMXCS) W JOCTATOYHO BHATHO U
€CTECTBEHHO BOCIPOHM3BOJAUTH TEMAaTHYECKYI0 M TEPMHUHOJOTHYECKYIO
JEKCUKY, a TakKKe JIGKCUKY [0 OpraHu3alid Y4eOHOU AesITeIIbHOCTH.
Bremonusate (oHeTrueckyro 3apsanaky. Mcrnons3oBaTh NaKkTHIBHYIO (YCTHO-
JMAKTHIILHYIO PEUb) B KAYECTBE BCIIOMOTATENILHOTO CPEICTBA OOIICHHSI.

Ilo okonuanuu xadxcooi yueOHOU uemeepmu: BOCIPUHUMATh HAa CIyX U
BOCITPOM3BOJUTH TEMAaTUUYECKYIO M TEPMUHOJIOTHYECKYIO JIEKCUKY y4eOHOM
TUCITUIIMHBL, & TAKXKe JIEKCUKY 0 OpraHU3aIii Y4eOHOU e TEeIbHOCTH.
CucrematuzupoBaTh W oOoramarbh 3HaHUA 00 OOBIKHOBEHHBIX U
JIECATUYHBIX TPOOsX.

CpaBHUBaTh U  yHopsAaouMBaTH  JIpoOM, MpeoOpa3oBbIBas  IMpHU
HEOOXOJUMOCTH JIECATUYHBIE TPOOU B OOBIKHOBEHHBIE, OOBIKHOBEHHBIE B
JIECATUYHBIC, B YACTHOCTH B OECKOHEYHYIO IECATHYHYIO TPOOH.

[TpumeHsITh pa3HOOOpa3HbIe CIOCOOBI U MPHUEMBI BHIYMCICHUS 3HAUYCHUI
JIPOOHBIX BRIPAXKEHUH, COEPKAIINX OOBIKHOBEHHBIC U JICCSITUIHBIC IPOOH:
3aMEHATh TPHU HEOOXOAMMOCTH NECATHYHYIO JApoOb OOBIKHOBEHHOW H
OOBIKHOBEHHYIO JCCATUYHOM, MPUBOJIUTH BRIpAXKEHUE K dopme, Hanbosee
yIOOHOW Ui BBIYMCIEHUH, MpeoOpa3oBBIBATh IPOOHBIC BBHIPAKEHUS HA
YMHOXXCHHE W JIeJIEHWE JIECATUYHBIX Ipo0ed K JEHCTBHSIM C IICJIBIMU
YUCIIAMH.

[TpuBouTh YKclOBbIE U OYKBEHHBIE NMPUMEPHI CTENEHU C HATYpaJlbHbIM
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nokaszaresieM, OOBSCHSS 3HAUYEHUS OCHOBAHHS CTEINEHW M IIOKa3aTess
CTCIICHM, HAaXOAWTh 3HAYEHHs cremeHed Buaa a™ n (a — moboe
paloHaIbHOE YHCII0, N — HATYPabHOE YHUCIIO).

[TorrMaTh CMBICT 3amucH OOJBIIMX YHUCET C IOMOIIBI0 JIECATUIHBIX
npobeii u creneHerd yucia 10, MPUMEHATh UX B PEATbHBIX CUTYaIIHIX.
[IpuMeHsTh TpHU3HAKA  JCTUMOCTH, PAa3JIOKEHUS HAa  MHOXHTEIH
HATypaJIbHbIX YHCEII.

Pemarp 3agaun Ha 4acTH, IPOICHTHI, POMOPINK, Ha HAXOXKIACHUE TPOOH
(mporieHTa) OT BETUYMHBI U BEIMYUHBI MO €€ JpoOu (MpOLEHTY), Apodu
(mporieHTa), KOTOPBII COCTABIISET OJIHA BEJIUYMHA OT JIpyrou. [IpuBoauTs,
pa3dupath, OLIEHUBATH PA3JIMYHBIC PELICHUS, 3aUCH PEIICHUNH TEKCTOBBIX
3ajay.

PacrioznaBath U OOBSCHATH, ONUPAsICh Ha ONPEIEICHUS, MPSMO
MIPOMOPIIMOHAIILHBIC W 00PAaTHO MPONOPIIMOHATBHBIC 3aBUCHMOCTH MEXTY
BEJIMYMHAMU; MPHUBOJIUTH HPUMEPHl ATHUX 3aBHUCHUMOCTEH M3 pPeasbHOro
MUpa, U3 JPYTUX YICOHBIX MTPESIMETOB.

Pemarh mnpakTUKO-OpUEHTHPOBAHHBIE 3aJaud Ha JApoOu,
PSIMYI0 ¥ 00OpaTHYIO TPOMTOPIIMOHATLHOCTH, TTPOTIOPITHH.

IIPOLCHTHI,

Auredpanyeckue
BbIpaxkenus (27 4)

bykBeHHble  BelpaxeHusa.  IlepemeHHbIE.
JlomycTtumele 3HA4YCHUS IIEPEMEHHBIX.
DopMyIIBL.

[IpeoOpa3oBanre OYKBEHHBIX BBbIPAKEHUH,
packpbiTHe CKOOOK M NMPHUBEAECHUE MOA0OHBIX
CJIaraeMbIX.

OBnagers anredGpandeckoil TEPMUHOJIOTHEH M CUMBOJIMKON, IPUMEHSATH €€
B IIPOLIECCE OCBOEHUS Y4eOHOT0 MaTepuania.

HaxonuTh 3HaueHHs OYyKBEHHBIX BBIPQKEHUM NpU 3aJaHHBIX 3HAYCHUSAX
OYKB; BBITIOJIHSTH BBIUMUCIEHUS 110 GOpMYyTIam.

BeimonHATe  nmpeoOpa3zoBaHMs — 1IENIOTO  BBIPAKEHHS B
MPUBEIEHNEM NOJIOOHBIX ClIaraeéMbIX, PACKPBHITUEM CKOOOK.

MHOI'OYJICH

CpolicTBa  CTENEHM C  HATypaJbHbIM | BBINONHATE yMHOXEHME OJHOWIEHA HAa MHOTOWIEH M MHOTOWIEHAa Ha

ITOKA3aTEeJIEM. MHOTOYJIEH, IPUMEHITH POPMYJIbI KBaJipaTa CyMMBI U KBaJlpaTa pa3HOCTH.

MHuorounensl.  CnoxxeHue,  BblUMTaHue, | OCymIECTBIATh  pa3jIOKEHWE MHOTOYICHOB HAa MHOXHUTENIU MYTEM

YMHOXEHHUE MHOT'OYJIEHOB. @opMysbl | BBIHECEHUSI 3a CKOOKM OOLIero MHOXKUTENS, NPUMEHEHUs (popMyIbl

COKpAIlEHHOTO  yYMHOXKEHHUS. PasnokeHue | pa3HOCTH KBaApaToB, POPMYI COKPAIIEHHOTO YMHOKEHHS.

MHOT'OUYJIEHOB HA MHOKUTEH. [TpumensiTb npeoOpazoBaHHE MHOTOUWIEHOB [UIsl PELICHUS pPa3INYHBIX
3a/1a4 U3 MaTeMaTUKHU, CMEXKHBIX IIPEAMETOB, U3 PEaJIbHON IIPAKTUKH.
3HAKOMUTBCSI C HCTOPUEN pa3BUTHS MATEMATHKHU.

YpaBHeHnus VYpaBHeHue, [IpaBUIIa npeoOpa3oBanus | PemaTth nuHEWHOE ypaBHEHHE ¢ OJHOW MEPEMEHHOM, MPUMEHSs NpaBuiIa
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HepaBeHcTBa (20 1)

YPaBHEHUS, PABHOCUJIBHOCTh YPaBHEHU.
JluHeitHoe ypaBHEHHE C OJIHOM NEPEMEHHOM,
pelleHue JMHEHHBIX YypaBHEHMU. Pemenue
3a/1a4 ¢ IOMOLIbIO YpaBHEHUM.

JInneliHOE ypaBHEHHE C IBYMs [IEPEMEHHBIMU
U ero rpaduk.

Cucrema JByX JIMHEWHBIX YypaBHEHUH C
JBYMs IEPEMECHHBIMHU.

Pemenue cucrteM ypaBHeHHE CcrIOCOOOM
IIOJICTAHOBKHU M CIIOCOOOM CII0KEHUSI.

nepexoga OT HCXOJHOTO YpPaBHEHHUs K paBHOCHIBHOMY eMy Ooiee
npoctoro Buzaa. IIpoBepsATh, SABIAETCS M KOHKPETHOE YHUCIO KOPHEM
YpaBHEHUS.

[TonGupath mpuMepbl Map 4YMcenl, SBISIOIUXCS PELICHHEM JUHEHHOTro
YPaBHEHUS C ABYMS IIEPEMEHHBIMMU.

Crpouth B KOOPAMHATHOM IJIOCKOCTU TpadUK JIMHEHHOrO ypaBHEHHUS C
JOBYMsl TIEPEMEHHBIMHU; IMOJB3YSCh TpauKOM, NPUBOAUTH HPUMEPHI
pEILIEHUs] ypaBHEHUS.

Haxomute pemieHne CuUCTEeMbl [BYX JIMHEHWHBIX YPaBHEHMH C JABYMS
IIEPEMEHHBIMH.

CocraBisiTh U peliaTb ypaBHEHHWE WJIM CUCTEMY YPaBHEHHH IO YCIIOBHUIO
3aJa4i, HWHTEPIPETUPOBaTbH B COOTBETCTBUM C KOHTEKCTOM 3aJa4u
IIOJIYYEHHBIN pe3ysbTarT.

Koopaunartpl u | KoopanHara Touku Ha npsAMOi. Ha koopauHaTHON mnpsiMOH H300pa)xkaTb TOYKH, COOTBETCTBYIOLIHUE
rpagpuku. DydHkuum | YucnoBble NpoMeKyTKU. PaccrosiHue MeXIy | 3alaHHBIM KOOpJAMHATaM, Jy4H, OTPE3KH, MHTEPBAJIbl; 3alMCBhIBaTh UX Ha
(24 9) JBYMsI TOUKaMHU KOOPJAUHATHOMU MTPSMOIA. anreOpanvdecKoM sI3bIKE.
[IpssmoyronbHast cucrema koopauHaT Ha | OTMeuaTh B KOOPJIMHATHOW MJIOCKOCTH TOYKH IO 33/JaHHBIM KOOpAMHATAM;
wiockoctu. Ilpumepsl rpadukoB, 3aJaHHBIX | CTPOUTH I'paUKKU HECIOXKHBIX 3aBUCHUMOCTEH, 3aJaHHBIX (OpMYyJiaMH, B
dbopmynamu. UYrteHue rpaduKOB peabHBIX | TOM YHUCIE C TOMOIIBIO ITU(POBBIX TaOOpATOPUIA.
3aBUCHUMOCTEH. [TpuMeHsTHh, HM3ydaThb NPEUMYIIECTBA, MHTEPIPETUPOBATH TIpaHUuecKuii
[lonsitne  pynkumu. I'papuk  ¢GyHKOuU. | cnocod MNpeAcTaBIeHUS W aHajdu3a  pa3HOOOpa3HOM  KU3HEHHOU
CaoiicTBa (HyHKIHH. uHpOpMaLUH.
Jluneitnas ¢ynkuus. Iloctpoenue rpaduka | OcBauBaTh  NMOHSATHE  (QYHKIUM,  OBJIaAeBaTb  (YHKIMOHAJIHHOU
nuHeWHoW  ¢yHkumu. ['paduk  GyHKUIMU | TEPMUHOIOTHEH.
y = |x]. Pacnio3naBath nuHelHy0 QyHknuo Y = KX + b, omuceiBaTh €€ CBOWCTBA B
3aBUCHMOCTH OT 3HaueHHH Kod(ppuumeHToB K u b.
Ctpouts rpaduku THHEHHOW GYHKINH, QYHKIUH Y = |X].
Hcnonb3oBate HUGPOBBIE PECYPCHI sl HOCTPOSHUS TpauKoB QyHKIHUHI 1
M3y4YeHUs1 UX CBOWCTB. IIpMBOAUTH MpHMEpHI JMHEWHBIX 3aBUCUMOCTEN B
pEAJIbHBIX ITpoLEccaX U SIBJICHUSIX.
IloBTOpPEHME u | [loBTOpeHne OCHOBHBIX MOHSTUHA W METONOB | BbiOupaTh, NpPUMEHATH OLEHUBaTh CHOCOOBI  CpaBHEHMsI  4YMCEl,

00001menne (6 1)

Kypca 7 kiacca, 00001eHre 3HAaHUH.

BBIYUCIICHUH, IpeoOpa30BaHMM BbIpaXKEHUH, pEIICHHUs YpaBHEHUH.
OCymEeCTBJISITh CAMOKOHTPOJIb BBIMOJHIEMBIX JTEHCTBUUA U CaMOIIPOBEPKY
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pe3yibTara BBIYUCICHUHN, TPEoO0pa30BaHMiA, TOCTPOCHUH.
Pemartp 3amaumn U3 peanbHON KU3HU, IPUMEHITh MATEMAaTUYECKUE 3HAHUS
JUISL peLIeHUs 3a1a4 U3 IPYTUuX IpeIMETOB.

Pemrate TekcTOBEIC 3a/ladud, CpaBHHBATb, BBI6I/IpaTI) CII0COOBI pemiCHuA
3aga4u.
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OO011ee KOJIMYECTBO 4acoB — 68 vacos.
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Tembl (TeMaTHYeCKHE

OcHoBHOe coaepkaHue

OcHOBHbBIE BHUABI 1€ATCJIBHOCTH oﬁyqamumxca

0JI0KU/MOLYJIN)

Yuciaa u | KBagpaTHbIi KOpeHb U3 YUCIIA. B meuenue yuebOnoco 2o0a: MOHUMATh, MPUMEHATH B CAMOCTOSTEIHHOMN

BbIYHMCJICHHS. [lonatne 00  WppaLMOHAIBHOM  YHUCIE. | pe4YH, BOCIPUHUMATH (CIYXO3pUTEIbHO U /WM Ha CIyX € Y4ETOM YpPOBHS

KBagparnbie kopum | JlecaTnunsie NPUOJIMKEHHUS | CIIyXOPEUEBOTO Pa3BUTHS OOYYaAIOMIMXCS) W JIOCTaTOYHO BHATHO H

(22 v) HUPPALMOHAIIBHBIX YHCEIL. €CTECTBEHHO BOCIIPOM3BOJUTH TEMAaTHUYECKY0 M TEPMHHOJIOTMYECKYIO
JleicTBUATENBHBIE 4yucIna. CpaBHEHHE | JIEKCHKY, a TaK)X€ JIEKCUKY I10 OpraHM3aluy y4eOHON JesSTEIbHOCTH.
JNEHCTBUTEIBHBIX YHCEIL. BeimonusaTe ¢oHeTHueckyo 3apaaky. Mcnonp3oBaTh AaKTHIbHYIO (YCTHO-
Apudmerndeckuii KBaapaTHBII KOPEHb. JAKTUIBHYIO PeUb) B KAUECTBE BCIIOMOTraTeIbHOIO CPEJICTBA OOILIEHHUSI.
VYpaBHeHME BUIA X2 = a. Ilo oxonuanuu kasxcoou yuebHou uemeepmu: BOCIPUHHMATh Ha CIyX U
CpoiictBa  apu()METHYECKUX KBaJIPAaTHBIX | BOCIPOM3BOIUTH TEMATHUECKYIO M TEPMHHOJIOTUYECKYIO JEKCUKY YIeOHOH
KOpHEH. ITpeoOpa3oBanue YHCIOBBIX | AMUCLUUIUIMHBI, @ TAKXKE JEKCUKY 0 OPraHU3ally yueOHOM NesTeIbHOCTH.
BBIp@KCHHH,  coaepkamux  KBaapaTHbie | POPMyIHpOBaTh  ONpENEICHUE  KBAJpaTHOTO  KOPHSI M3  YHCIA,
KOpHU. apru(MEeTHUECKOro KBaJIpaTHOrO KOPHSI.

[IpuMeHsITh oOmepanuio HW3BJICYEHHS KBAJpaTHOTO KOpHS U3 4MHCIA,
UCTOJb3Ys PU HEOOXOIUMOCTH KaJIbKYJISATOP.

OueHuBaTh KBaJpaTHblE KOPHU ILEJIBIMH YHUCIAMU M JECSITHUYHBIMU
IpOoOsIMU.

CpaBHUBaATh U yIOPSJI0UYUBATH pallMOHAIbHBIE U MppallMOHANbHbIE YKCIIa,
3alACaHHBIE C IOMOIIBIO KBAJPAaTHBIX KOPHEH.

Wccnenosath ypaBHEHHME X2 = a, HAXOAUTh TOYHBIE M HPHOIMIKEHHBIE
KopHu nipu a > 0.

HccnenoBate  cBOWCTBA  KBAApPATHBIX KOpPHEH, IPOBOAS
HKCHEPUMEHTHI C UCIIOJIb30BaHUEM KaJIbKYJIATOPA (KOMIIBIOTEPA).
Jloka3pIBaTh CBOMCTBA apU(PMETHUECKUX KBAJIPATHBIX KOPHEH; MPUMEHSTh
UX I IpeoOpa30BaHus BHIPAKECHUH.

BoemonusaTe npeoOpa3zoBaHUs BBIPAXKEHUM, COJAEpKAIIMX KBaJpaTHbIE
KOpHU. BpIpaxkaTb mnepeMeHHble U3 TE€OMETPHUECKUX U (PU3UUECKUX
dbopmy.

BbluMcnsaTh 3HAYEHUS BBIPAXKEHWI, COJEpXKAIIMX KBaJpaTHbIE KOPHH,

YHCJIOBBIC
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HCIIOJIB3Y: IMPU HGO6XOI[I/IMOCTI/I KaJIbKYJIATOP.

Hcnone3oBaTe B X04€ pCIICHHA 3adad JJIEMEHTAPHBIC IIPEACTABICHUA,
CBsA3aHHBIC C HpI/I6JII/I)KéHHbIMI/I 3HA4YCHUAMU BCIIMYHH.

3HAKOMHTECS C HCTOpHeﬁ Pa3BUTHUA MAaTCMATHUKHU.

Yucaa )
BbLIYMCJICHUS.
CreneHb ¢  I1eJbIM
nokasarejeMm (11 4)

CreneHs ¢ LeTbIM [T0Ka3aTEIEM.
CrannapTHas 3alMCh YUCIIA.

Pazmepsl 00BEKTOB OKpysKaromero Mupa (Ot
JIEMEHTApPHbIX YacTHULl JI0 KOCMHUYECKHX
OOBEKTOB), [UIMTEIBHOCTH TPOIECCOB B
OKpY’KaloIleM MUpe.

CBoiicTBa CTENEHH C IENIBIM MTOKA3aTeJIeM.

@opMyIMPOBaTh ONPEAEICHUE CTENEHH C LEIbIM IIOKA3aTENIEM.
[TpencraBisaTh 3amuch OOJBIIMX M MaJbIX YUCEN B CTaHAAPTHOM BHJIE.
CpaBHUBaTh 4KcIa U BEJIUMYMHBI, 3alIMCAHHBIE C UCIIOIb30BAHUEM CTEIIEHU
10.

Hcnonp30Bark 3ammMch 4YUCEN B CTaHAAPTHOM BUJIE Ui BBIPAKEHUS
pa3smMepoB 0OBEKTOB, JJTUTEILHOCTH IIPOLECCOB B OKPYXKAIOILEM MUPE.
®opmynupoBaTh,  3amHUChIBATH B CHMBOJIMYECKOH  dopme W
WUTIOCTPUPOBATh IPUMEPAMHU CBOMCTBA CTEIIEHU C LIEJIbIM [T0OKA3aTEIEM.
[IpumeHsTh CBOICTBA CTEMEHW Uil TpeoOpa3oBaHUS  BBIPAKCHUH,
COJepKalluX CTENEHU C LEIbIM I0Ka3aTeaeM. BBINonHATh AEHCTBUS C
YuC/laMH, 3allMCaHHBIMM B CTaHAAPTHOM BUJAE (YMHOXKEHHUE, JEJICHUE,
BO3BE/ICHUE B CTEIEHB).

Aaredpanyeckue KBagparusiit TPEXWIEH. Pasnoxenne | Pacno3HaBare KBaJgpaTHBIA TPEXUJIEH, YCTAHABIMBATh BO3MOXKHOCTH €TI0
BBIPasKCHHS. KBaJIpaTHOT'O TPEXWIEHA HA MHOXKUTEIIH. pa3I0KEHUS HA MHOXKUTEIH.
Ksaaparusbiii PacknanpiBaTh Ha MHOXKUTENM KBAAPATHBINA TPEXUIIEH C HEOTPULIATEIbHBIM
TpéxuwieH (7 1) JUCKPUMHWHAHTOM.
Aaredpanyeckue Anrebpanyeckas JIpO0Bb. Honyctumble | 3anucbiBaTh  anreOpandeckue  BolpakeHus.  Haxogute — obOnacth
BBIPasKCHHS. 3HAUEHUS  TIEPEMEHHBIX, BXOASIIUX B | ONPEAEICHUS PALMOHAIBLHOTO BBIPAKEHUS.
Adaredpanueckas anredbpandeckre  BbIpaxkeHUs.  OcCHOBHOE | BBIMONHATH 4MCIOBBIE MOACTAHOBKU M BBIYMCIATH 3HAUEHUE POOH, B TOM
ApPOOb (22 4) CBOMCTBO anreOpanyeckoi JpoOu. | YucIIe C MOMOUIbIO KaJIbKYJIATOpA.
Coxkpaienue apooei. dopMynHpoBaTH OCHOBHOE CBOMCTBO aJIreOpandecKkoi 1podu 1 MpUMEHSTh
CrnoxeHue, BBIYMTAHUE, YMHOXXEHHE U | €ro i mpeoOpa3oBaHus IpoOeH.
JIeTIeHUe anredpandyeckux npo6eil. | BolmonHATh AecTBUS ¢ anredpandecKuMu Apo0sMu.
[IpeoOpa3oBanue BbIpakeHHH, copepkaimx | [IpumeHsTs mpeoOpa3oBaHusl BRIpAKEHUN I pelIeHus 3aaa4. Beipaxartsb
anredpanveckue Ipodu. nepeMeHHble U3 GpopMyin (PU3NYECKUX, FEOMETPUUECKUX, OMUCHIBAIOIINX
OBITOBBIE CUTYAIIUN).
IloBTOpPEHME u | [loBTOpeHne OCHOBHBIX MOHATHH U MeTONOB | BbiOupaTh, NpPUMEHATH OLEHUBaTh CHOCOOBI  CpPaBHEHMSI  4HCEN,

00001meHne (6 1)

Kypca 8 kinacca, 000011eHIe 3HAHUH.

BBIYUCIICHUH, IpeoOpa30BaHMM BbIpaXKEHUH, pEIICHHUs YpaBHEHUH.
OCyHmEeCTBJISITh CAMOKOHTPOJIb BBIMOJHIEMBIX JTEHCTBUUA U CaMOIIPOBEPKY
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pe3ylbTaTa BRIYUCICHUN, IPe0Opa30BaHUM, IIOCTPOCHHIA.
Pewate 3amaun u3 peanbHOU XKHU3HU, IPUMEHITh MaTEMaTUUYECKUE 3HAHUS
JUISL pELIEHUs 3a]1a4 U3 IPYTUX IPEAMETOB.

Pemrate TekcTOBEIC 3a/ladud, CpaBHHBATb, BBI6I/IpaTI) CII0COOBI pemiCHuA
3aga4u.
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OO011ee KOJIMYECTBO 4acoB — 68 vacos.
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Tembl (TeMaTHUYECKHE

OcHoBHOe coaepkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOHII/IXCH

0JI0KU/MOLYJIN)
YpaBHeHnus u | KBagparnoe ypaBHEHHUE. Henonuoe | B meuenue ywebnoeo 200a: TOHUMATh, MPUMEHSITH B CAaMOCTOSITEIBLHOM
HepaBeHCTBA. KBaJI[paTHOE YpaBHEHHUE. peYH, BOCIIPUHUMATH (CIIYXO3PHUTEIIBHO W/WJIM HAa CIyX C Y4ETOM YpPOBHSA
KBaaparubie dopmyna KOpHEH KBaJpaTHOTO YPAaBHCHHS. | CIyXOPEYEBOTO pPa3BUTHUA OOYYAIOIIMXCS) M JOCTATOYHO BHATHO U

ypaBHeHus (17 4)

Teopema Buera.

Pemienne  ypaBHEHHWil, CBOIAIIUXCA K
KBaJPATHBIM. [Ipocreitmue IpoOHO-
palOHaIbHBIE YPABHEHUS.

Pemienne TEKCTOBBIX 3a7ady C MOMOUIBIO
KBaJPaTHBIX YPABHEHUH.

€CTECTBEHHO BOCIIPOM3BOJUTH TEMAaTHUYECKY0 M TEPMHHOJIOTMYECKYIO
JEKCUKY, a TaKXe JIEKCHUKYy [0 OpraHu3aluyd y4eOHOW JeATeIbHOCTH.
BeimonusaTe ¢oHeTHueckyo 3apaaky. Mcnonp3oBaTh AaKTHIbHYIO (YCTHO-
JAKTUIBHYIO PeUb) B KAUECTBE BCIIOMOTraTeIbHOIO CPEJICTBA OOILIEHHUS.

Ilo oxonuanuu kasxcoou yuebHou uemeepmu: BOCIPUHHMATh Ha CIyX U
BOCIIPOM3BOAMTH TEMAaTHYECKYIO U TEPMUHOJIOTHYECKYIO JICKCUKY y4eOHOI
JUCLIUIUIMHBIL, @ TAKXKE JICKCUKY IO OpraHU3aluy y4eOHOH 1eATeIbHOCTH.
Pacnio3naBaTh KBaJpaTHBIE YpPaBHEHHUS.

3anuceiBaTh  QOpMYyTy KOpPHEH KBaApaTHOIO ypaBHEHUS; pellarh
KBaJpaTHBIE YPABHEHHS — MOJTHBIC U HE TIOJIHBIE.

[IpoBoauTh mpocTeiiine uccaeqoBaHus KBAAPATHBIX YPAaBHEHUM.

Pemate ypaBHeHus, CBOASIIMECS K KBagpaTHbIM, C  IOMOIIBIO

npeoOpa3oBaHUi U 3aMEHOM MEPEeMEHHOM.

HabmtoaTe 1 aHaIM3UpOBaTh CBA3b MEXKIY KOPHIMH U KOA(P(UIIMEHTaMU
KBaJIpaTHOI'O ypaBHEHUSI.

dopmynupoBaTh TeopeMy Buera, a Takxke oOpaTHYIO TeOpeMy, IPUMEHATh
3TH TEOPEMBI JUIsl pEIICHUs 3a1a4.

Pemarb TekcToBble 3amauM anreOpanyecKuM CIOCOOOM: MEpPEXOIUTh OT
CJIOBECHOH (POpPMYIMPOBKM YCJIOBUS 3aJauydl K anredpandeckoil Mojaenu
NyTéM COCTABJIEHUS YpPaBHEHHUS; pelIaTh COCTABJIEHHOE YpaBHEHHUE;
MHTEPIIPETUPOBATH PE3YNbTAT.

3HAKOMUTbHCS C UCTOPHEH Pa3BUTHUS alreOpsl.

YpaBuenus "
HepaBeHCTBA.
Cucrembl ypaBHeHHIl

JInneiinoe ypaBHEHUE c JIBYMsI
MEPEeMEHHbIMH, €ro rpaduk, MOpUMEpHI
pelIeHUs] YpaBHEHUH B LENbIX YHUCIIAX.

Pacnio3naBaTh TMHENHBIE YPABHEHUS C ABYMS IIEPEMEHHBIMMU.
Crpoutp rpaduku JUHEHHBIX YpaBHEHHUH, B TOM YHCIE HCIONb3YS

1U(POBBIE PECYPCHI.
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(154) Pemenne cucrem IByX JIMHEHHBIX YpaBHEHHN | Pa3inuare napajuieabHbIe U IIEPECEKAIOIIUECS IIPSMBIE I10 UX YPABHEHUSIM.
¢ nByMms nepeMeHHbIMH. [Ipumepsl pemeHus | Pemate cuctemsl IByX JIMHEWHBIX YPaBHEHMH C JBYMs INEPEMEHHBIMU
CUCTEM HEIMHEWHBIX YPAaBHEHHMM C JBYMS | IIOJCTAHOBKOW U CIIOKECHHEM.
IIEPEMEHHBIMH. Pemare mnpocreimme CHCTEMBI, B KOTOPBIX OJHO W3 YypPaBHEHUH HeE
I'paduueckas MHTEpHpeTaLusi ypaBHEHUS C | SIBISAETCS JTUHEHHBIM.
IBYMsI IEPEMEHHBIMU U CUCTEM ypaBHEHUH C | IIpuBoIuTh rpaguueckyro MHTEPIPETALUIO PEIICHUs YpaBHEHUS C JBYMs
JBYMS IIEPEMEHHBIMHU. IIEPEMEHHBIMU U CUCTEM YPaBHEHHUU C JBYMS IIEPEMEHHBIMHU.
Pemenne TekcTOBBIX 3agad C MOMOUIbIO | PemaTh TekcTOBbIE 3a/1aun allre0pandeckuM CrocoOOM.
CUCTEM ypaBHEHMM.
YpaBHenus u | Hucnosble HEpAaBEHCTBA U UX CBOMCTBA. ®opMynMpoBaTh CBOMCTBA YUCIOBBIX HEPABEHCTB, MIUIFOCTPUPOBATH UX Ha
HepaBeHCTBA. HepaBeHCTBO ¢ OJHOW  NEPEMEHHOMW. | KOOPIMHATHOM MPSIMOii, JOKA3bIBAaTh adreOpandecKy.
HepaBencrna (14 4) JIuneitnbie HEPABEHCTBA c onHoi | [IpuMeHsTh CBOMCTBA HEPABEHCTB B XO/JI€ PEIICHUS 3a]aY.
nepeMeHHol wu wux pemeHue. Cucremsl | Pemate JiMHEWHBIE HEPAaBEHCTBA C OJHOW TICPEMEHHOW, H300pakaTh

JIMHEWHBIX HEPABEHCTB C OJHOM MEpPEMEHHOMI
U UX pEUICHHUE.

N3obpaxenue pelieHust JIMHENHOTO
HEPAaBEHCTBA M MX CHCTEM Ha YHUCIOBOU
IIPSIMOM.

pelleHrne HepaBeHCTBA Ha YMCIOBOM MPSIMON.
Pemate cuctembl JTMHEWHBIX HEPABEHCTB, M300paxkaTh PEIICHUE CHCTEMBbI
HEpPaBEHCTB HAa YMCJIOBOU MPSMOM.

®yukuuu. OCHOBHbIE
nousaTus (6 4)

[Tonsitue gpynkuu. OOGnacTh ompeneacHus: u
MHOXeCTBO 3HaueHuil ¢yHknun. CrnocoObl
3aanus QyHKIIAN.

I'papux Qynxmuu. CpoiicTBa (QyHKIMM, HX
oToOpakeHHne Ha rpaduke.

Hcnonp3oBaTh (yHKIIMOHAIBHYIO TEPMUHOJIOTHIO U CUMBOJIUKY.
Bbruucnate  3HaueHus — QyHKUMH, 3agaHHBIX  (opMmynamu  (TIpH
HEOOXOJUMOCTH HCIIONIb30BaTh KaJbKYJSATOp); COCTaBIATh TaOJIMIIBI
3HAYeHUH QYHKIUH.

Ctpouts 1o Toukam rpa@uku QyHKIIH.
OnwuceiBaTh  CBOMcTBa  (YHKIMH  Ha
MIpe/ICTaBICHHUS.

Hcnonb30BaTh GYHKIMOHATBHYIO TEPMUHOJIOTUIO U CUMBOJIUKY.
HccnenoBath mpuMepsl rpa@uKoB, OTPaKAIOIIMX peajbHbIE MPOLECCH U
apieHus. [IpuBoaNUTH mpUMeEpHl INPOLIECCOB M SIBIEHUM C 3aJaHHBIMHU
CBOMCTBaMH.

Hcnonb30BaTh KOMIBIOTEPHBIE MPOrPaMMbl ISl MOCTPOEHHs TpaduKOB
(GYHKIMI U U3Y4YEeHHsI UX CBOWCTB.

ocHOBe €€ rpaduueckoro

Dyukuuu. Yuciosbie
Gynaxuun (10 v)

Urenue u moctpoeHue TrpadukoB (QyHKIUH.
[Tpumeps! rpadgukoB GYHKIUH, OTpaKAIOITIX

Pacnio3naBate BuABl H3y4daeMbix (yHKIuH. [loka3biBaTh cxeMaTHYeCKH
MOJIOKEHHE Ha KOOPJMHATHOM IJIOCKOCTH TpaduKoB (QYHKIMHM BHIA: Y =
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peanbHbIe POLIECCHI.

@OyHKIUY,  ONKCHIBAIOIIKME  NPAMYK) |
00paTHYIO MPOIMOPIIUOHAIBHBIE 3aBUCUMOCTH,
ux rpaduxu. ['nnepodona.

Ipaduk GpyHkuuM y = x2,

Oyuximn y = x2,y = x5,y = VX, y = |x];
rpaduuecKoe pelieHue ypaBHEHHH W CHCTEM
YpaBHEHUM.

x2y=x3y=Vx y=x.

Hcnonb3oBate  (yHKUHMOHAIBHO-TpaQUUECKUE  MPEACTaBICHUS I
pELICHUS U UCCIIEI0BAHNs YPABHEHUN U CUCTEM YPABHEHUM.

[TpumensTh LU POBBIE PECYPCHI IS TOCTPOEHUS IPaUKOB QYHKIU.

IToBTOpEHUE
00001enne (6 1)

IToBTOpEHHE OCHOBHBIX MOHSATHI W METOIOB
KypcoB 7, 8, 9 kiaccoB, 0000IIeHIE 3HAHHHA

BeiOupare, mNpUMEHSATh, OLEHUBATh CIIOCOOBI  CPaBHEHHUS  YMCET,
BBIUMCJIEHUM, TPeo0pa30BaHnil BbIPAXKEHU, pEIICHUSI ypaBHEHUI.
Ocy1ecTBIATh CAMOKOHTPOJIb BBIIIOJIHAEMBIX ICUCTBUM M CaMOIPOBEPKY
pe3ynbTaTa BRIUMCICHUHN, TPeoOpa3oBaHuid, TOCTPOCHUH.

Pemarp 3amaun U3 peanbHON KU3HU, IPUMEHATh MATEMAaTUYECKUE 3HAHUS
JUISL pEeLLIEHUs 3a1a4 U3 IPYTUX IPEIMETOB.

Pemate TekcToBblE 3aJaud, CpPaBHHUBATh, BHIOUPATH CIIOCOOBI pEILICHUS
3a/1a4ul.




10 KITACC

OO01ree kommuecTBO 4acoB — 136 yacos.
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Tembl (TeMaTHYeCKHE

OcHoBHOe conep:kanue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH oﬁyqalonmxm

0JI0KN/MOLYJIH)

Yuciaa u | PanmonanpHble  4YuWCia, HWppalvoHaNbHBIE | B meueHue yuyeOHO20 200a: TIOHMMATh, IPUMEHSATH B CaMOCTOSITEIBHOMN
BbLIYHCJICHUS. qucia, KOHEYHEIE u OCCKOHEYHBIC | peYH, BOCIIPUHUMATH (CIyXO3PUTEIBHO /WM Ha CIyX C Y4€TOM ypPOBHS
JleiicTBUTEIbHBIE JICCATUIHBIC Ipoow. MHOKECTBO | CIIyXOpEUYEBOTO Pa3BUTHs OOYYAIOMIMXCs) M JIOCTATOYHO BHSATHO H
yucaa (13 q) JEWCTBUTEIbHBIX YHUCEN; JICMCTBUTEIIbHBIC | €CTECTBEHHO BOCIPOM3BOJAUThL TEMAaTUYECKYI0 M TEPMHUHOJOTHYECKYIO

YHUCJia KaKk OECKOHEYHbIE JNECATUYHBIC JTPOOH.
B3aumHO 07HO3HAUYHOE COOTBETCTBHE MEXKIY
MHOXECTBOM  JICCTBUTEIBHBIX YHCENT W
MHOKE€CTBOM TOYEK KOOPAMHATHOM MPSMOIA.

CpaBHenue JIEHCTBUTEITBLHBIX qucen,
apudmeTnyeckue JENCTBUSA c
JNEHCTBUTENLHBIMU YHCIIAMH.

[Tpubnmxénnoe 3Ha4YEHHE BEJINYUHBI,

TOYHOCTH MPUOINKEHHUS.
Oxpyrnenne umcen. Ilpukuaka M oLeHKa
pPe3yIbTaTOB BBIUYNCICHUN.

JEKCUKY, a TakKKe JIGKCUKY [0 OpraHu3alid Y4eOHOU AesITeIIbHOCTH.
Bremonusate (oHeTrueckyro 3apsanaky. Mcrmons3oBaTh NaKTHIBHYIO (YCTHO-
JMAKTHIBHYIO PEUb) B KAYECTBE BCIOMOTATENILHOTO CPEACTBA OOIICHUSI.

Ilo oxoHuanuu xasxicoou yyeOHoOU yemeepmu: BOCIPUHUMATH Ha CIyX H
BOCTIPOM3BOJNTHh TEMATUYCCKYIO U TEPMHHOJIOTHYECKYIO JIEKCUKY YIeOHOM
JTUCIUILIMHBIL, 8 TAKXKe JIEKCUKY 10 OpraHU3aIii Y4eOHOM e TeIbHOCTH.
Pa3BuBarh npenacraBieHus O YMCIAX: OT MHOYKECTBA HATYPAJIbHBIX YHCEN
JI0 MHOXKECTBA JICHCTBUTEIILHBIX YHCEII.

O3HaKOMUTBHCS C BO3MOXKHOCTBIO TIPE/ICTABJICHUSI IEUCTBUTEIHHOTO YHCTIa
Kak OECKOHEYHOW JEeCATHYHOM JApoOW, TPHUMEHSTHh JIeCATUYHBIC
MPUOJIMKEHUS PAllMOHATBHBIX U HPPAIMOHATBHBIX YHCEIL.

N300paxaTh NeHCTBUTENbHBIE YUCIIa TOYKAMUA KOOPJUHATHON MPSIMOI.
3anuceiBaTh, CPABHUBATH U YIIOPSI0UYMBATH IEUCTBUTEIBHBIC YUCIIA.
BrImonHsaTh, coueTass yCTHbIE M MHCbMEHHBIE TPUEMBI, apu(METHUYECKHE
JICUCTBUS C PalMOHAJbHBIMA YHWCIAMH; HAXOJWUTh 3HAYEHUS CTENEHEH C
LEJIBIMUA IIOKA3aTelIMU W KOPHEH; BBIYUCIATH 3HAYEHUS YUCIOBBIX
BBIPAKCHUII.

[lonyunts mpeaCTaBICHUE O 3HAYMMOCTU JECUCTBUTEIIBHBIX YHCEN B
MPAKTUYECKOU eI TETLHOCTH YEIOBEKA.
AHanmu3upoBaTb W J€NaTh  BBIBOJIBI O
JIEUCTBUTEIILHOTO YMCIIa MPU PEIICHUH 3a/1a4.
OKpyriarh ACUCTBUTEIbHBIE YMCIA, BBIIONHATh MPUKUIKY pe3ybTaTa
BBIYMCIICHHUM, OLIEHKY 3HAYEHHUI YMCIIOBBIX BBIPAKECHUM.

3HAKOMUTHCSI C UCTOPUEN pa3BUTHS MATEMATHUKHU.

TOYHOCTHU  TIpU OJIMOKCHUS




59

YpaBHeHnus 11
HepaBeHCTBA.
YpaBHeHus1 ¢ OJHOM
nepemenHoi (19 v)

JIuneiiHoe ypaBHeHue. PenieHue ypaBHEHHI,
CBOIAIIUXCS K JINHEHHBIM.

KBagparnoe YpaBHEHHUE. Pemenne
YPaBHEHMM, CBOAAINUXCA K KBaJpaTHBIM.
bukBaznpaTHbie ypaBHEHUS.

[Ipumepsl pelieHus ypaBHEHHH TpETbel U
YeTBEPTOM  CTENIEHEHW  Pa3jOKEHHEM  Ha
MHOKHTEIIH.

Pemenue npoOHO-paliMOHAIbHBIX YPAaBHEHUH.
Pemienue TeKCTOBBIX 3a/au anredpanyecKum
METOJIOM.

OcBauBatp, 3a1IOMUHATh U IPUMEHSTH Irpa)uuecKue METO/IbI IPH PEIICHUN
YPaBHEHHI, HEPABEHCTB U UX CUCTEM.

Pacnio3naBath nesbie v ApoOHBIE YpaBHEHUSI.

Pemarp nuHENWHbIE U KBaJpaTHbIC YPABHECHMsI, YPAaBHEHUS, CBOASAIIMECS K
HUM, IPOCTEUIINE APOOHO-PALMOHATBHbBIC YPAaBHEHHS.

ITpenyiarate BO3MOXKHbIE CIIOCOOBI PELIEHUs TEKCTOBBIX 3a/1a4, 00CYXIaTh
UX U pelIaTh TEKCTOBBIC 33/1a4H Pa3HBIMH CIIOCOOaMHU.

3HAKOMUTHCA ¢ UCTOPUEH Pa3BUTUS MATEMATHKHU.

YpaBHeHust 7
HepaBeHCTBA.
Cucrembl ypaBHeHUil

JIuHeliHOe ypaBHEHHUE C IByMs IIEPEMEHHBIMU
U ero rpaduk.
Cucrema JIBYX JMHCWHBIX YpaBHEHHH C

OcBauBaTh M NPUMEHATH NPUEMBI PEIIEHUS CHCTEMBl ABYX JIUHEHHBIX
YpPAaBHEHUN C JByMs IIEPEMEHHBIMHM M CUCTEMBl JBYX YPaBHCHHH, B
KOTOPBIX OJJHO YPAaBHEHHUE HE SABJIACTCS JIUHEHUHBIM.

(19 9) IBYyMsi TiepeMeHHbIMH © e€ pemieHue. | Mcrmonb3oBaTh  (QyHKIMOHANBHO-TpaUyecKne  MPEACTABICHHUS  JUIA
Pemenne cucrem AByX ypaBHEHUH, OJHO U3 | PELICHMS U UCCIIEIOBAaHUS YPABHEHUM U CUCTEM.
KOTOpBIX JIMHEWHOE, a JApyroe — BTOPOH | AHAIM3UPOBaTh TEKCTHI 3ajad, pellaTh MX aaredpanyeckuM CIOCOOOM:
CTEIIEHHU. HNepeXOAUTh OT  CJIOBECHOH (OPMYIMPOBKM  YCIOBHA 3aJaud K
I'padnueckas  uHTEpHperanmusi  CHUCTEMBI | areOpauuyeckod MoJeNM MYTEM COCTAaBJIEHUS CUCTEMBbl YpaBHEHUI;
YPaBHEHUH C ABYMsI [IEPEMEHHBIMH. pemiartb COCTaB JICHHYK) CHCTEMY YPaBHEHMH; HWHTEPIPETUPOBATH
pe3yJIbTar.
3HAKOMUTHCS C UCTOPUEN Pa3BUTUSI MATEMATHUKH.
YpaBHeHus u | UucnoBsle HEpAaBEHCTBA U MX CBOWCTBA. UuraTth, 3ammceiBaTh, IIOHUMAaTh, HHTEPIPETUPOBATh HEPABEHCTBA;
HepaBeHCTBA. JInnennble HEPaBEHCTBA c OJIHOM | MCIIOJIB30BAaTh CUMBOJIMKY U TEPMUHOJIOTHIO.
Hepagencrpa (21 4) IIEPEMEHHOM U UX pELICHUE. BomonusaTe  mpeoOpa3oBaHUS ~ HEPAaBEHCTB,  HMCHOJb30BaTh IS

CucremMpl JIMHEWHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOM U UX pELICHUE.

KBanpaTHble HEPAaBEHCTBA U MX PELICHUE.
I'padmueckas uHTEpHpeTanusi HEPABEHCTB U
CUCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMHU.

npeoOpa30BaHus CBOMCTBA YMCIOBBIX HEPABEHCTB.

Pacrio3naBaTh TMHEIHBIE U KBAJAPATHBIE HEPABEHCTBA.

Pemate JMHEHHBIE HEPABEHCTBA, CHUCTEMbl JIMHEWHBIX HEPABEHCTB,
CHUCTEMBI HEPaBEHCTB, BKIIFOYAIOIIMX KBAJIPaTHOE HEPABEHCTBO, U pelIaTh
uX; 00CYX/1aTh MOJy4YE€HHbIE PEIICHUS.

N300paxaTh pelnieHre HEpaBEHCTBA U CUCTEMbl HEPABEHCTB Ha YHCIIOBOM
IIPSIMOM, 3aIIMCHIBATh PEIICHUE C TIOMOILBI CUMBOJIOB.

Pematp KBaJIpaTHbIE HEPAaBEHCTBA, HCIIOJIb3YS rpaduyeckue
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IIPEJCTABICHHU.
OcBauBaTh U NPUMEHSITHh HEPABEHCTBA IIPU PELICHUM Pa3JIMYHbIX 337ay, B
TOM YHCJIE IPAKTUKO-OPHEHTUPOBAHHBIX.

Oyukunu (21 4)

KBagparnunas ¢ysknusa, e€ rpaduk u
coiicTBa. Ilapabona, KOOpAMHATHI BEPIIMHEI
napaboIIbl, 0Ch CHMMETPHH MapadoJIbl.

Crenennpie (QYHKIMHM C  HATypaJbHBIMU
nokazaTessiMu 2 U 3, ux rpaduKy U CBOMCTBA.

k
]
X

I'paduku pynkmmit: y =kx, y=kx +b,y =
y=x%y=x3y=vxy=Ix

PacriosHaBath  BuAbl  W3y4aeMbIX  (QYHKIWHA;  HJUIIOCTPUPOBATH
CXEMaTHYECKH, OOBSCHATH PACIHOJIOKEHHE Ha KOOPJMHATHOW IIOCKOCTH
rpa¢ukoB ¢pyHkuui Buga: y =kx, y=kx + b, y :g, y=x2y=x3y=vXx,
Yy = |x| B 3aBuCHMMOCTH OT 3HaueHHUN KOI(PPUIMEHTOB; OIMMCHIBATH HX
CBOMCTBA.

Pacrio3snaBath kBagpaTHYHYIO QYHKIHUIO IO popmyIIe.

IIpuBOAUTH NpUMEPHI KBAAPATUYHBIX 3aBUCUMOCTEN W3 PEAIBHOW JKHU3HU,
(HU3UKH, TEOMETPHH.

BeusiBiisiTe 1 000011aTh 0COOCHHOCTH TpaduKa KBAAPATUYHON (PYHKIIUH
y=x2+bx+c.

Ctpouth 1 M300pakaTh CXEMAaTUYECKH TPAPUKH KBAIPATUIHBIX (QYHKIUH,
3a1aHHBIX (QopMyldaMu BHAa y = ax?, Yy = ax? + @, Y = a(X + p)?,
y =ax? +bx + C.

AHaM3UpoOBaTh U NPUMEHATH CBOMCTBA M3YyUEHHBIX (YHKIMH IS UX
MIOCTPOCHHMSI, B TOM YHCJIE C TOMOIIBIO MU(POBBIX PECYPCOB.

YuciaosBble
NOCJIEeA0BATEILHOCTH
(21 9)

[ToHATHE YUCITOBOM MOCIEA0BATENIBHOCTH.
3agaHue MOCIeA0BaTENbHOCTH PEKYPPEHTHOM
¢bopmyoit u hopmysoit N-ro vseHa.

Apudmernueckas u reoMeTpuyecKas
IIPOrPECCHUMU. DopmyIibl n-ro YJeHa
apupMeTHIECKON 3 reOMETPUYECKOMN

IIPOrpeECCUil, CYMMBI IIEPBBIX N YICHOB.
N300paxenne wieHOB apupMETHUYECKOH W
F€OMETPUYECKON IPOTpecCUil TOYKaMHU Ha
KOOPJIWHATHOM IIOCKOCTH.

JIMHEHBIN U YKCIIOHEHIMAJIbHBIA POCT.
Cno>xHbIE ITPOLICHTHI.

OcBauBaTh W MNPUMEHATh HHJEKCHbIE 0003HAUEHUs, CTPOUTH pEYEBbIE
BBICKA3bIBAaHUS C MCIOJIb30BAaHUEM TEPMHUHOJIOTHH, CBSI3aHHOM C MOHATHEM
MOCJIE0BATEIBHOCTH.

AnanmuzupoBath ¢GopMylny N-TO WieHa TOCIEI0BATEIbHOCTH WU
PEKYpPPEHTHYI0 (OpPMYILy M BBIUUCIATH WIEHBI MOCJIEI0BATEIbHOCTEH,
3aJJaHHBIX 3TUMHU (HOPMYJIaMHU.

VYcraHaBnMBaTh 3aKOHOMEPHOCTH B IIOCTPOECHUHU IOCIIEOBATEIBHOCTH,
€CJIM BBINKMCAHBI IEPBbIE HECKOJIBKO €€ YJICHOB.

Pacrnio3HaBaTh apu(METHUECKYyI0 U TEOMETPUUYECKYI0 MpPOTpeccuu IpH
Pa3HBIX CIIOCO0axX 3a/aHMs.

Pemate 3a1aun ¢ ucnosib3o0BaHueM (HopMys N-To wieHa apupMeTHIecKon U
T€OMETPUUYECKON MTPOTPECCUM, CYMMBI ITEPBBIX N WICHOB.

N300pakaTh wie€HBbl MOCIEAOBAaTENBHOCTH TOYKAMH Ha KOOPIMHATHOM
IIJIOCKOCTH.
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PaccmarpuBate mpuMepbl NPOLIECCOB U ABJIEHUW W3 PEATBHOM KU3HH,
WUTIOCTPUPYIOIINE HM3MEHEHHE B apu(METHUYECKOW MpOrpeccuu, B
TeOMETPHYECKOM POTPECCUH; n300paxkaTh COOTBETCTBYIOILINE
3aBHCHUMOCTH TpapuuecKH.

Pemarp 3agauu, CBA3aHHBIC C YHUCIOBBIMHU MOCIEAOBATEIHLHOCTAMHU, B TOM
qycie 3aladyd U3 peajbHOW JKU3HH C HCHOJIb30BaHHEM LH(PPOBBIX
TEXHOJIOTHH (JIEKTPOHHBIX TAOJHII, TPAQUISCKOTO KAIBKYISATOPA H T.I1.).
Pemarp 3a1aun Ha CI0KHBIE IPOLEHTHI, B TOM YHCIIE 33/1a4U U3 PEAIbHOM
MIPAKTUKH (C UCIIOJIb30BAHUEM KaJIbKYIIATOPA).

3HAKOMUTBHCS C UCTOPHEH Pa3BUTHS MATEMATHUKH.

IToBTOpEHUE, Uucna u BbIUMCIEHUS (3alUCh, CpaBHEHHE, | BocpuHUMaTh (CIyXO3pUTENBPHO W/MIM Ha CIyX C Y4€TOM YpOBHS

00o001menue, JNEUCTBUS C JIGHCTBUTENBHBIMM YHCJIAMH, | CIyXOPEUEBOrO0 pa3BUTHs OOYYAIOLIMXCS) W ONEPUPOBATH CIIEAYIOIIUMU

cHUCTeMaTH3alus YHUC/IOBasl MpsAMas; HPOLEHTbI, OTHOLIEHUS, | HOHATUSIMU: MHOXKECTBO, MOJAMHOXECTBO, ONEpallMi HaJ] MHOXECTBaMH.

sHanmii™ (22 1) IPONOPLMHU;  OKpyryieHue, mnpubmmxkenue, | Mcnonp3oBaTh rpaduueckoe NpeACTaBIEHUE MHOXKECTB JUIsl ONUCAHMSA
OLICHKa;  pelIeHWe  TEKCTOBbIX  3aJay | peayIbHbIX IPOLECCOB U SIBICHUMN, IIPU PELICHUU 33/1a4 U3 JIPYIUX Y4eOHBIX
apu(PMETHYECKUM CIIOCOOOM). MIPEAMETOB.

AKTyanu3upoBaTh TEPMUHOJIOTUIO M OCHOBHBIE JEWUCTBHUSA, CBA3aHHbBIE C
YHUCJIAMH: HATypallbHOE YUCIO, IPOCTOE M COCTABHOE YHCIIA, IEIUMOCThb
HAaTypaJbHBIX YHCEI, IPU3HAKU JEIUMOCTH, LIEJI0€ YHUCI0, MOIYJb YHCIIA,
OOBIKHOBEHHasi M JecATWYHas JApoOHM, CTaHAApPTHBIM BHJ YHUCIA,
apu@MeTHuecKuil KBaJIpaTHbIN KOPEHb.

15 o
HpeIIYCManI/IBaCTCH TMOBTOPCHUEC 3JIECMCHTOB COACPIKAHUA yqe6H01/1 JUCHUIIIIMHBI, OCBAWMBABLICTOCS Ha 1-5 rogax 06y‘leHI/I${ Ha YypOBHEC 000. I[OHYCKaCTCH pacrnpeaciicHmue
JAaHHOT'O MaTe€puaia o COOTBCTCTBYIOIUM TEMATUICCKUM pa3aciaM, OCBAaUBA€MbIM Ha 6-oMm rony 06y‘{€HI/IH Ha YpOBHEC 000.




PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPUS B
7-10 KITACCAX

HOACHUTEJBHAA 3AIINCKA

['eomeTpusi Kak OJMH W3 OCHOBHBIX PAa3[ejoB IMIKOJIbHOWM MaTeMaTHKH,
UMEIOIINIA CBOEH 1ENbI0 00ECTeUnTh M3YyYEHUE CBOMCTB U pa3sMepoB QUIYp, UX
OTHOLIEHW W B3aMMHOE pACMOJIOKEHUE, ONUPAETCA HaA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. [[EeHHOCTh M3ydeHus reOMETpUH Ha YPOBHE OCHOBHOI'O
o01m1ero 0opa3oBaHus 3aKIIOYACTCS B TOM, YTO OOYYAIOIIUNCS YUYUTCS] MPOBOIUTH
JTIOKA3aTEIIbHBIE PACCYKIAEHHUSI, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHHUS, TOKA3bIBATh
WCTUHHBIC YTBEPXKJICHUS W CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOIUTH
pacCyXIeHus1 «OT IPOTUBHOIO», OTJIAYaThb CBOWCTBA OT  IPU3HAKOB,
(bopMyIMpOBaTh OOPATHBIE YTBEPKICHUS.

BTOpo#i LIEHHOCTBIO U3YyUYEHUS TEOMETPUU SIBJISIETCS UCIIOJIb30BAaHUE €€ KaK
WHCTPYMEHTA NPU PEUIEHUU KaK MATEMaTUYECKUX, TaK U MPAKTUYECKHX 3aj1ad,
BCTpEUAIOLUXCd B peajbHOW ku3HU. OOydaromuiicss JOKEH Hay4duThCs
OIPENEIUTh FEOMETPUUECKYI0 (UTYypy, ONMHUCATh CIOBAMHM JAHHBIA 4YEpTEX WU
PUCYHOK, HAalTH IUIOIIA/(b 3€MEJIbHOTO yYacTKa, pacCUuTaTh HEOOXOAUMYIO JITHHY
OINITOBOJIOKOHHOTO Kalenst wiu TpeOyemble pa3Mepbl rapaxa Juisi aBTOMOOMWJIS.
OTOMY COOTBETCTBYET BTOpAsi, BBIYMCIUTEIbHAS JUHUSA B U3YYEHUU I'€OMETPHUMU.
[Ipu pemieHnn 3amay NPAKTUYECKOIO XapakTepa OOy4YaroIIMKCS YYUTCS CTPOUTH
MAaTeMaTUYECKUE MOJEIM PEAIBbHBIX JKMU3HEHHBIX CHUTyallMd, IPOBOJIUTH
BBIYMCJIEHUS U OLICHUBATD aJICKBATHOCTH MOJyYEHHOTO PE3YIIbTATA.

KpaiiHe BakHO MNOJYEPKUBATH CBS3UM T€OMETPUM C IPYTUMHU YUEOHBIMH
peAMeTaMi, MOTUBUPOBATh MCIOJb30BaTh OMPEACICHUS] TEOMETPUUECKHUX (UTYDP
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJIYYEHHBIX YMEHHU B (QU3HKE U
TeXHMKE. OTH CBsi3W Haumbojee SApKO BHIHBI B Temax «BekTopb»,
«Tpuronomerpuueckne cooTHoWEeHUs», «Meronx koopauHat» U «Teopema
[Tudaropar.

VYuebnniii kypc «['eoMeTpusi» BKIIOYAET CIEIYIONIUE OCHOBHBIE Pa3Ieiibl
conepxkanusi: «['eomerpuueckue ¢Gurypsl M UX CBOWCTBa», «M3mepeHue
F€OMETPUUECKUX  BEIWYMH», «JleKapTOBBI KOOpPAMHATBI HAa  IIJIOCKOCTHY,
«Bektops», «JIBmkenus miockoctiy, «IIpeodbpazoBanust mo100us».

COIJEPKAHUE OBYUEHUSA
7 KIIACC
(3-if rox 00yuenusi Ha ypoae O0Q0) *

[Ipocreiine reomeTpuyeckue GUIrypbl U UX CBOWCTBA.

N3mepeHne reoMeTpuyeCKUX BETUYHH

TpeyrojJbHUKU

[TapannenbHble OpsIMbIE, CyMMa yI0B TPEYTOJIbHUKA

Oxpy>XHOCTb U KpyT. ' eoMeTpruyecKkre MoCcTpoeHus

O060011eHre U cucTeMaTU3alus U3YYeHHOTO MaTepuaia

16 N .
Coxpansercs cojiepkaHne u o0bEM MaTepuana, mnpeicraBieHHoro B npumepHoi OOIl — mis Tpersero roxa
00yuenus Ha ypoHe OOO.
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8 KUIACC
(4-ii rox 06yuenust na yposue 000) "’
YeTbIpE€XYroJbHUKU
Teopema daseca u TeopemMa 0 IPONOPITMOHATBFHBIX OTPE3KaX, MOA00HBIC
TPEYTOJIBHUKU
[Tnomane. HaxoxneHnue uiomaeii TpeyroJlbHUKOB U MHOTOYTOJTBHBIX
buryp. [Inomaau nogo0HBIX GUTYp
Teopema [Tudaropa u Havana TPUTOHOMETPUHN
O060061eHre 1 cucTeMaTu3alusl U3y4eHHOTO MaTepuaa
9 KJIACC
(5-ii rox o6yuenust Ha yposae 000) *°
VYTIIBI B OKPY)KHOCTH. BricanHbIe 1 ONTUCAHHBIE YETHIPEX YT OIbHUKH.
KacarenpHble k OKkpyx’HOCTH. Kacanue okpykHOCTEN
Tpuronometpusi. Teopembl KOCUHYCOB M CUHYCOB. PelieHre TpeyrojibHIKOB
[IpeoOpa3zoBanue nonodus. MeTpuiyeckue COOTHOIIEHUS B OKPYKHOCTH
Bekropsl
O0001eHre U cucTeMaTU3alus U3y4eHHOT0 MaTepuana
10 KJIACC
(6-if rox 00yuenusi Ha yposHe O0OQ0)
JlexapTOoBBI KOOPAMHATHI HA TUIOCKOCTH
[IpaBuibHBIE MHOTOYTOJIBHUKH. [[TMHA OKPYKHOCTH | IJIOMIAAb KpyTa.
Brraucnenune mionmanen
JIBH>KEeHUSI TIJIOCKOCTH
[ToBTOpeHue, 06001IeHNE, CUCTEMATHU3AIMS U3YYEHHOTO MaTepurana’

NPEAMETHBIE PE3YJIbTATBI

OcBoenne yueOHOro kypca «l'eomerpusi» B 7—-10 Kimaccax JOJIKHO
oOecrieuynBaTh JOCTIKEHUE YKA3aHHBIX HIDKE MPEAMETHBIX 00pa30oBaTEIbHBIX
pEe3yJIbTaTOB.

7 KIIACC

Pacnio3naBaTh W3y4YeHHBIE TEOMETpUYECKUE (UTYPBI, OIMPEACNATh HX
B3aMMHOE PACIOJIOKEHUE, H300paXaTh TeOMETpUUYecKre (UTypbl, BBINOTHATH
YEpPTEXKU 10 YCIOBUKO 3adauu. M3mepsATs JIMHEHWHBIE U YIJIOBBIE BEJIUYHHBI.
PemaTe 3a1a4n Ha BEIYMCIIEHUE JJIMH OTPE3KOB U BEJIMYUH YIJIOB.

o M3yueHne TemMaTUUECKOIro paszena «YIVIbl B OKPYXKHOCTH. BhucaHHblE M ONMCAHHBIE YETHIPEXYTOJIBHUKH.
KacatenbHble Kk OKpyxXHOCTH. KacaHue OKpyXHOCTEH» mpegycMaTpuBaeTcs Ha 5-oM roJl OOydeHHUs Ha YpOBHE
00O, 4ro obecredynBaeT BO3MOXKHOCTh YBEJIMYECHHS Y4eOHOrOo BpPEMEHHM Ha U3ydYeHHE Marepuaiga IIo
MPEACTABJICHHBIM TEMATUYCCKUM pa3acjiaM.

18 I/I3yquHe TEMATHYCCKUX pa3acjioB ((I[eKapTOBBI KOOpAWHATHI Ha ITJIOCKOCTU, ((HpaBI/IJ'ILHBIe MHOTOYT'OJIbHUKH.
JiHa OKpYXXHOCTH M IIJIOIIAAb Kpyra. BerauciieHue ruronianei», «/{BmkeHHs IIOCKOCTH MpeaycMaTpUBaeTCs Ha
6-oM rox oOyuenuss Ha ypoBHe OOQ, 4uro ObOecmeunBaeT BO3MOXHOCTb YBEJIMYEHHs YUeOHOro BpEMEHH Ha
M3y4eHHe MaTepuaa 1o NpeCTaBIeHHBIM TEMaTHIECKUM pa3iellaM.

¥ TIpenycmarpuBaercst MOBTOPEHHE SIEMEHTOB COACPIKAHHS Y4eOHON MMCLMILIMHBI, OCBaMBaBIIErocs Ha 1 — 5
rogax oOyuenuss Ha ypoBHe OOQO. Jlomyckaercs paclpezeieHHe TaHHOrO Marepualia M0 COOTBETCTBYIOIIUM
TEeMaTHYECKHUM pasJiesiaM, OCBaBaeMbIM Ha 6-oM roxy o0ydeHus Ha yposHe OOO.
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Hlenatp rpyOyr0 OIICHKY JHMHEHHBIX W YIJIOBBIX BEIUYHH TMPEIMETOB B
peabHOM KU3HU, Pa3MEPOB MPHUPOIAHBIX OOBEKTOB. Paznuyarh pa3Mepbl 3THX
O0OBEKTOB M0 MOPSJIKY BETUUHHBI.

CTpouThb 4yepTekKU K TEOMETPUUYECKUM 3a/1a4aM.

[Tomp30oBaTeCs MNpPU3HAKAMU PABEHCTBA TPEYIOJIBHUKOB, HCIOJIb30BaTh
MPU3HAKHU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIHLHUKOB MIPU PEIICHUH 3a]1ay.

[IpoBOAUTE JTOrMYECKUE PACCYKIECHUS C UCIIOJIb30BAHUEM T'€OMETPUUYECKUX
TEOpPEM.

[Tonmp30BaThCS MpPHU3HAKAMU PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJIbHHUKOB,
CBOWCTBOM  MEJWAHbl, MNPOBEAEHHOM K  THUIOTEHY3€  MOPSMOYTOJBHOTO
TPEYTrOJIbHUKA, B PEIICHUN T€OMETPUYECKUX 3a]1a4.

OnpenensiTh MapauieIbHOCTh MOPSIMBIX € TMOMONIBIO  YIJIOB, KOTOpBIE
oOpazyetr ¢ HUMH cekymas. OnpeaensaTh MapauieibHOCTh MPSMBIX C MOMOIIBIO
PaBEHCTBA PACCTOSIHUM OT TOYEK OJHOM IIPSMOM A0 TOUEK APYTrOU MPSIMOM.

Pemate 3a1aumn Ha KjeT4yaToi Oymare.

[IpoBOIUTH BBIYUCICHHUS M HAXOAUTh YUCIOBbIE M OYyKBEHHBIC 3HAUYCHUS
YIJIOB B TEOMETPUYECKHMX 3aJayax C HCIOJIb30BAHHEM CYMMBI  VYIJIOB
TPEYrOJIbHUKOB W MHOTOYTOJBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MpHU
[IEPECECYEHNH [BYX IapaJUICIbHBIX IMPSAMBIX CeKyuleh. Pemare mpakTtuueckue
3a71a4M Ha HaXOKJICHUE YIJIOB.

Bnagetp moHsATHEM TIE€OMETPUYECKOTO MECTa TOUYEK. YMETh OINPEACIISTh
OMCCEKTPUCY yIJIa U CEPEIUHHBIN MEPICHINKYIISIP K OTPE3KY KaK reOMETPUUYECKUE
MECTa TOYEK.

DopMynUpPOBATH OMNPEIEIICHUSI OKPYKHOCTH W Kpyra, XOpAbl U JUaMeTpa
OKPYXKHOCTH, TIOJIb30BAThCSI UX CBOMCTBAMU. Y METh MPUMEHATH 3TH CBOMCTBA MPHU
pEIICHUY 3a7a4.

Bnagere noHATHEM ONKMCAaHHOW OKOJIO TPEYTrOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ 1meHtp. [lonmbp3oBaTbes ¢dakTamMu O TOM, YTO OHUCCEKTPUCH YTIIOB
TPEYrOJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, U O TOM, 4YTO CEPEAUHHBIC
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Brnaners noHsaTHEM KacaTelbHOM K OKPYXXHOCTH, IOJI30BATHCA TEOPEMOU O
MEPIIEHANKYJIIPHOCTH KacaTeIbHOM U paanyca, MPOBEAEHHOTO K TOYKE KaCaHUS.

[Tonmp30BaTHCS TPOCTEUIIMMU T'€OMETPUIECKUMH HEPABEHCTBAMHU, TIOHUMATh
WX TIPAKTHYECKUN CMBICIL.

[TpoBOANTH OCHOBHBIE TEOMETPUUECKUE MTOCTPOCHUS C MOMOIIBIO IUPKYJISI U
JINHEUKH.

8 KUIACC

PacriozHaBaTh OCHOBHBIE BHJBI YETHIPEXYTOJbHUKOB, WX JJIEMEHTHI,
MOJIb30BATHCS UX CBOMCTBAMM IPU PEIICHUU F€OMETPUYECKUX 3aaad. [IpuMeHsTh
CBOMCTBA TOYKHM MEPECEUCHUS] MEMaH TPEYrojbHUKA (LIEHTpa Macc) B PEIICHUU
3a7a4. BnaaeTe noHsATHEM CpeHEN JIMHUU TPEYTOJIbHUKA U TPANEUNUH, TPUMEHSTh
MX CBOMCTBA NpPU PELNICHUM TeOMETpuuYecKux 3anad. llomp3oBaTbecsi Teopemoun
daneca ¥ TEOPEMOU O MPONOPLUUOHAIBHBIX OTPE3KAX, MPUMEHATH UX JUISl PELLICHUS
MMPAKTUYECKUX 3a7a4.
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[IpumeHaTp  TpuW3HAKM  TOMOOWS  TPEYrOJIBHUKOB B PEIICHHUH
r€OMETPUYECKUX 3a/1a4.

[Tonb3oBaTbes Teopemoit Iludaropa ans pemieHuss reoMeTpUYECKUX H
npakTH4ecKux 3agad. CTpoOUTh MaTEMAaTUYECKYH0 MOJENIb B MPAKTHYECKHUX
3a/1a4ax, CaMOCTOSITENIbHO JEeNaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JUTUHBI.

[IprMEHSATh MOTyYEHHBIEC 3HAHUS HA MIPAKTUKE.

9 KIIACC

Bnagetp mOHATHMAMM CUHYyCa, KOCHMHYCa UM TaHIE€HCAa OCTPOro yrjia
MPSMOYTOJIBHOTO TPEYroibHUKA. [10630BaThC ITUMH MOHATUSIMU ISl PEIICHUA
MPAaKTUYECKUX  3a7ady. BbIYuCHATh  (pa3iIMYHBIMM  CcIOcO0aMH)  IUIOIIA[Ib
TPEYTOJIbHUKA U TUIOMAIH MHOTOYTONBHBIX (UTYp (TOJIB3YSCh, T1e HEOOXOIUMO,
KIbKYJISITOpOM). [IpUMEHSITh OJTy4YEeHHbIE YMEHUSI B TPAKTUUECKUX 3a/lauax.

Bnagetp NOHATHSMM BOMCAHHOTO M ILIEHTPAJbHOTO YIJIA, WCHOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yTriaX, yriaxX MEXIy XOpJAaMH (CEKYIIMMH) U YIJIe MEXIY
KacaTeJIbHOM U XOPJIOU MPU PELIEHUHA T€OMETPUUYECKUX 3a1a4.

Bnagerp moHsATHEM ONKMCAHHOTO YETBIPEXYTOJIbHUKA, IPUMEHSATH CBOMCTBA
ONMCAHHOTO YETBIPEXYTOJIbHUKA IIPU PELLICHUU 3aa4.

3HaTh TPUTOHOMETpUYECKHE (GYHKIHUU OCTPBIX YIJIOB, HAXOJUTh C HX
MOMOIIIBIO PA3JIMYHBIE 3JIEMEHTHI TMPSIMOYTOJIBHOTO TPEYroibHUKA («perieHue
MPSIMOYTOJIBHBIX TPEYTOJIBLHUKOBY). HaXxoauTh (¢ MOMOIIBIO KaTbKYJISTOPA) JJTMHBI
U yTJIbI 1J19 HETAaOJIMYHBIX 3HAYCHUM.

[Tonwr3oBaThes hopmysiaMu IPUBEICHHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJIECTBOM ISl HAXOXKICHUA COOTHOLICHUM MEXIYy TPUTOHOMETPUUYECKUMHU
BEJIMYMHAMM.

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB JIJI1 HAXO0XKAEHUS PA3IMYHbIX
AJIEMEHTOB TPEYTOJIbHUKA («pElIeHue TPEYroJbHUKOBY»), MPUMEHITh HUX MpHU
PEILICHUU TEOMETPUUECKHUX 3a/1a4.

Brnagers monHsTHSMH — mipeoOpa3oBaHMs  MOA00MS, COOTBETCTBEHHBIX
AJIEeMEHTOB MOJ00HBIX Guryp. [loap30BaThCs CBOMCTBAMU MOAOOUS MPOU3BOIBHBIX
buryp, ymeTh BBIUMCIATH JUIMHBI W HAXOAUTh YIJIBI Yy TMOAOOHBIX (Uryp.
[IprMeHATh CBOMCTBA MOJOOMS B MPAKTHYSCKHX 3aadax. YMETh IPHUBOIUTH
IPUMEPHI TTOJIOOHBIX (PUTYP B OKPYKAIOIIIEM MHUPE.

[Tonmp3oBaTecss TeOpemMaMM O  IPOU3BEICHUM  OTPE3KOB  XOpA, O
MPOM3BEICHUN OTPE3KOB CEKYIIMX, O KBAIPATEe KacaTeIbHOM.

[Tonb30BaThbCAd BEKTOpaMu, MOHUMATh MX T€OMETPUUECKUN W (PU3NUYECKUIl
CMBICJI, TPUMEHATh WX B PEIICHUH T'e€OMETPUYECKUX M (U3UYECKUX 3ajad.
[TpuMeHSTH CKalIsipHOE MPOU3BEICHNUE BEKTOPOB ISl HAXOXKACHUS JJIMH U YTJIOB.

[TpuMeHsITh MOJIy4YEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMATUUYECKHUE
MOJICTIN JJIS1 33724 PEATbHOM KWU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIUUCIICHUS
C TpPUMEHEHUEM TOJ00US W TPUTOHOMETPHUH (TOJB3YSACh, TA€ HEOOXOIUMO,
KQJIBKYJISITOPOM).

10 KJIACC

(6-ii rox 06yuenus Ha yposae O0O0)

[Tomp30BaThCsT METONOM KOOpPJAHMHAT HA IUIOCKOCTH, MNPUMEHSTH €ro B
PEILICHUN TEOMETPUUECKUX U MPAKTUYECKUX 3a]1a4.



66

Bragets NOHATHAMU NPaBUIBHOIO MHOTOYTOJBHUKA, JJIMHBI OKPYKHOCTH,
JUIMHBI TyTH OKPY>KHOCTH U PaJAHMaHHON MEpbI yIJId, YMETh BBIYUCIATH IUIOIIAb
Kpyra u ero yactei. [I[puMeHsTh MoJydYeHHbIE YMEHUS B MPAKTUYECKHUX 3a1a4aXx.

Haxonuth ocu (WM LEHTPBHI) CUMMETpUU (UTYp, TPUMEHSTH JIBUKEHUS
IJIOCKOCTH B MPOCTEUIINX CITy4dasiX.

[IprMeHATh MOMyYeHHBIE 3HAHUS HA NMPAKTUKE — CTPOUTHh MAaTEMaTHYECKUE
MOJENH U1 3a/1a4 PEAIbHOU KU3HH U MMPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS
C TPUMEHEHHEM IMOAO00OMS M TPUTOHOMETPUUYECKUX (PYHKIHH (TOJB3YSICh, TIE
HEOO0XOMMO, KaJIbKYJIATOPOM).



7 KIIACC

TEMATHYECKOE INTAHUPOBAHUE

Temaruueckoe MIaHUPOBAHUE 110 TEOMETPHUHU TPECTABIICHO 10 To1aM o0ydenus (7—10 kimacchr).

OcHOBHBIE BUBI JEATEILHOCTH O0YYAIOIIMXCS MEPEUUCIICHBI TPU U3YYEHUH KaXK0M TEeMbl U HAMPABJICHbI HA JOCTUXKEHUE
IUTAHUPYEMBIX pe3yJbTaToB 00yueHus. IlepeyeHb BHUIOB NEATEIBHOCTH MOXKET OBITh PACIIMPEH WM COKpaliéH — ¢ Y4ETOM
BO3MOXHOCTEH M OrpaHUYeHUN 00y4aronInXcsi, 00yCIOBICHHBIX CTPYKTYPOU HapyIlIeHUs MPU MATOJIOTHH CITyXa.

OO011ee KOJIMYECTBO YacoB — 68 vacos.

Tembl (TeMaTHUYECKHE

OcHoBHOE CoAcpiKaHue

OcHoBHbBIE BHABI 1eITEJIbLHOCTH oﬁyqamumxcﬂ

0J10KM/MOTYJIH)
IIpocreiimme [Ipocreiimme  reoMeTpuueckue  OOBEKTHI: | B meuenue yuebnoeo 200a: TOHUMATh, MPUMEHSITH B CaMOCTOSITEILHOM
reoMeTpuyecKue TOYKH, MpsIMbIE, Iy4uun H yIIIbl, | PeYd, BOCIIPUHUMATH (CIYXO3PUTENbHO W/WUJIM HA CIyX C Y4ETOM YPOBHS
durypsi 71 HX | MHOTOYTOJIbHUK, JIOMaHas. CIIyXOpEUYEBOTO pa3BUTHUSI OOYYAIOIIMXCS) W JOCTATOYHO BHATHO U
cBoiictBa. U3mepenne | CMeXHBIE U BEPTUKAIbHBIE YTJIbI. €CTECTBEHHO BOCIPOHM3BOAUTH TEMAaTHYECKYI0 M TEPMHUHOJOTHYECKYIO
reoMeTpuYecKux Pabora ¢ mpocTedmumMu gepTeRaMu. JEKCUKY, a TakKKe JIGKCUKY [0 OpraHu3alid Y4eOHOU AesITeIIbHOCTH.

Bean4uH (14 4)

W3mepeHue JIMHEHHBIX U YIJIOBBIX BEJIUYUH,
BBIUUCIIEHUE OTPE3KOB U YIJIOB.

[lepumertp u miaomaas GUryp, COCTaBICHHBIX
U3 NMPSAMOYTOJIbHUKOB.

BeimonusaTe (oHeTHueckyo 3apsaaxky. Mcnonp3oBaTh AaKTHIbHYIO (YCTHO-
JAKTUIBHYIO Peyb) B KAYECTBE BCIIOMOTraTeIbHOIO CPEJICTBA OOILIEHHUSI.

Ilo oxonuanuu kadicoou yueOHOU uemeepmu: BOCHPUHUMATh Ha CIyX U
BOCIPOU3BOAUTH TEMATUYECKYIO U TEPMUHOJIOTHUECKYIO JIEKCUKY Y4eOHOM
JUCLUIUIMHBIL, @ TAKXKe JISKCUKY IO OpraHu3allui y4eOHOH 1eATeIbHOCTH.
@opMyJIMPOBATH OCHOBHBIE ITOHATHS U OIIPEIEIICHHUS.

Pacnio3HaBaTh M3y4deHHbIE T'e€OMETpUYECKHE (UTYpBI, ONPEAETATh HX
B3alMHOE PACIOJIOKEHUE, BBITTOIHSITH YEPTEK 10 YCIOBHIO 334a4H.
ITpoBoauTH NpoOCTENIINE TOCTPOCHUSI C TOMOLIBIO UPKYJISA U JIMHEHKU.
HBMepHTB JIMHEUHBIE W YIJIOBBIC  BCIIWYMUHBI T'COMCTPHUYCCKUX U
MPAaKTUYECKUX OOBEKTOB.

OnpenensTh «Ha IJ1a3» pa3Mepbl peallbHbIX 00BEKTOB, IPOBOAUTH TPyOyIO
OLICHKY X pa3MEpOB.

Pemats 3aaa4 Ha BBIYUCIICHUE JJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Pemmate 3a1a4n Ha B3aUMHOE PaCIIONOKEHUE TEOMETPUIECKUX UTYD.
[TpoBoauTh KiIaCCU(UKALKIO YIJIOB, BBIYUCIATH JIMHEHHBIE U YIIJIOBBIE
BEJIMYMHBI, IPOBOIUTH HEOOXOMMBIE TOKa3aTeIbHbIE PACCYKICHHS.
3HAKOMUTHCS C ICTOPUEN Pa3BUTHUS T€OMETPHUH.
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TpeyronbHuku (22 4)

[lonsiTue 0 paBHBIX TPEYroJbHUKAX H
IIEPBUYHBIC  NPEACTABIECHUS O  PABHBIX
(koHTpY’HTHBIX) (urypax. Tpu mnpusHaKa
pPaBEHCTBA TPEYTOJbHUKOB.

IIpu3Haku  paBeHCTBA  NPSIMOYIOJBHBIX
TPEYrOJIbHUKOB. CBolicTBO MeEIUaHbI
IIPSIMOYT'OJIBHOTO TPEYTOJIbHUKA.
PaBHOGe1peHHbIE u PaBHOCTOPOHHUE
TpeyrosibHUKHA. IIpusHaku u  cBoMcTBa
PaBHOOEIPEHHOTO TPEYrOJbHUKA.

[IpoTuB GoJbIIEH CTOPOHBI TPEYroOJbHUKA
JEKUT OOJIBIININ YTOJI.

[Ipocrelinine HEpaBEHCTBA B TEOMETPHUH.
HepaBenctBo Tpeyronbauka. HepaBeHcTBO
JIOMAHOM.

[IpsimoyronbHbIN TPEeyroyibHUK C yriaoM B 30°.
IlepBble TOHATHA O J10KA3aTENbCTBAaX B
TE€OMETPHH.

Pacnio3sHaBaTh mapbl paBHBIX TPEYrOJbHUKOB Ha TOTOBBIX uepTekax (c
yKa3aHUEM MPU3HAKOB).

BoeiBonuTh cnenctBus  (paBEHCTB COOTBETCTBYIOIMX 3JIEMEHTOB) U3
PaBEHCTB TPEYIOJIbHUKOB.

@opMyIMpOBaTh  ONPENEIEHUS:  OCTPOYIOJIBHOIO,  TYNOYIOJBHOIO,
IPSIMOYTOJIBHOTO, PaBHOOEIPEHHOI0, PaBHOCTOPOHHEIO TPEYroJIbHUKOB;
OMCCEKTPUCHI,  BBICOTHI,  MEIUaHbl  TPEYrOJIbHUKA;  CEPEIUHHOIO

HEepIEHINKYIIApa OTPE3Ka; IepUMeTpa TPEyroJIbHUKA.

®opmynupoBaTh CBOMCTBA M MPU3HAKH PAaBHOOEIPEHHOTO TPEYTOJbHUKA.
Crpoutp yeprexu, pelarb 3aJa4d C I[OMOLIbI0 HAXOXIECHUS PaBHBIX
TPEYrOJIbHUKOB.

[TpuMeHATh TNpHU3HAKKM paBEHCTBA NPSAMOYTOJbHBIX TpPEYrOoJbHUKOB B
3ajayax.

Hcnonb3oBathk U(POBBIE pecypehl Ul UCCIEA0BAaHUS CBONCTB U3Y4aeMbIX
¢uryp.

3HAKOMUTHCS C UCTOPUEN Pa3BUTUS TEOMETPHH.

IMapaJnejabHbIe
NnpsiMble, CyMMa yIJI0B
Tpeyroiabuuka (14 u)

[TapannenbHbIE NpAMbBIC, UX CBOKMCTBA, [1ATHIN
nocrynat EBknmpma.  Hakpecr nexamue,
COOTBETCTBEHHbIE W OJHOCTOPOHHHE YIJIbI
(ob6pazoBaHHbIE pu IepECEUCHU U
napajuleNbHBIX NpSAMBIX cekymiei). [Ipu3zHak
MAPAIJIENBHOCTA TPSAMBIX YEpPE3 PABEHCTBO
pacCTOIHUM OT TOYEK OJHOW MpAMOM 10
BTOPOM IPSIMOM.

@opMyIMpOBaTh  IMOHATHE
IIPAKTUYECKHE TPUMEPHI.
N3y4ath cBOMCTBA yIiioB, 00pa30BaHHBIX IPU MEPECEUEHUH NapalieIbHbIX
MPSAMBIX CEKYIIEH.

[TpoBoaMTH J10Ka3aTeIbCTBA MAPAUIEIBHOCTH ABYX MPSMBIX C IOMOIIBIO
YTJI0B, 00pa30BaHHbIX IPU MEPECEUEHUN ITUX MPSAMBIX TPEThEl MPsMOH.
Bbrancnsate cyMMy YIJIOB TPEyroJibHUKa U MHOTOYTOJIbHUKA.

Haxonuth umcnoBble W OyKBEHHbIE 3HAYEHHs YIJIOB B T'€OMETPHUECKUX

mapaljICJIbHBIX MpsAMBIX, HaxXoauThb

Cymma YTJIOB TPEYrOJbHUKA W | 33]a4ax C HCIOJB30BAHUEM TEOPEM O CyMME YIJIOB TPEYTOJIbBHHMKA M
MHOI'OYT'OJIbHHKA. MHOTI'O- YTOJIbHUKA.
BHeminue yriiel TpeyrojapHHUKa. 3HAKOMUTBCS C HCTOPUEN pa3BUTHUSI TEOMETPHUHN.
Oxkpy:xHOCTH M KpYI. | OKpy)KHOCTb, XOpAbl M JauaMeTpbl, ux | PopMynIupoBaTh ONPEACIEHUA: OKPYKHOCTH, XOpIbl, JAHaMeTpa U
I'eomeTpuuyeckue corictBa. KacarenbHas K  OKpPY)XHOCTH. | KACaTEIbHOM K OKPYXHOCTH. M3y4yaTh MX CBOWCTBa, IPU3HAKH, CTPOUTH

nocrpoerus (14 4)

OxkpyXHOCTb, BriMcaHHas B yroi. [lonstue o
I'MT, npumenenue B 3agadax. buccekrpuca u

YEepPTEKU.
VccnenoBaTh, B TOM YHCIIE MCTONB3Ys HU(PPOBBIE PECYPCHI: OKPYKHOCTb,
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CEpEIMHHBIN MEPIECHINKYIIAP KakK
reOMETPHUECKUE MECTA TOUEK.

OKpy>KHOCTb, OIMCaHHas OKOJIO
TpeyrojpHuKa. BrucanHas B TpeyrojbHHUK
OKPY’KHOCTb.

[Ipocrelinne 3aja4u Ha MOCTPOEHUE.

BIIMCAHHYIO B YIOJI; LIEHTP OKPYKHOCTH, BIUCAHHOW B YyroJI; PaBEHCTBO
OTPE3KOB KacaTeJIbHbIX.

Hcnons3oBare meton I'MT juis nokasarenbcTBa TEOpEM O INMEPECEYCHUU
OMCCEeKTpUC VYIJIOB TPEYroJIbHUKA M CEPEeIUHHBIX MEPICHIUKYISAPOB K
CTOpPOHaM TPEYroiabHUKa ¢ moMoupo ['MT.

OBnageBarh MOHATUSAMM BIOUCAHHOM M ONUCAaHHOMU
TPEYroJIbHUKA, HAXOJIUTh EHTPBI STUX OKPYKHOCTEH.
Pemlate OCHOBHBIE 3aJauM Ha MOCTPOEHUE: YIJa, PAaBHOTO JIAHHOMY;
CEPEMHHOr0 NEPNEHMKYJIApA JTaHHOTO OTpe3Ka; MPSMOM, MPOXOISAIIEH
yepes JaHHYI0 TOUYKY U MepHeHANKYISIPHONH JaHHON MPSIMOI; OMCCEKTPHUCHI
JIAHHOTO yTJja; TPEYTOJIbHUKOB 0 PA3IMYHBIM JIEMEHTAM.

3HAKOMUTBCS C UCTOPUEN pa3BUTHUSI TEOMETPUHU.

OKpPY>KHOCTEH

0O06061enue
cUucTeMaTH3alUs
HU3Y4YE€HHOI 0
marepuaJja (4 4)

[loBroperne u  0000IIEHHE  OCHOBHBIX
MIOHATHI U METOJIOB Kypca 7 Kiacca.

Pemate 3amauM Ha TDIOBTOPEHHE, WUIIOCTPUPYIOIIME CBI3U MEXIY
pa3IMYHBIMU YaCTAMHU Kypca.




8 KJIACC

OO011ee KOJIMYECTBO 4acoB — 68 vacos.
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Tembl (TeMaTHYeCKHE

OcHoBHOe coaepkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOHII/IXCH

0JI0KU/MOLYJIN)
YeTbIpEéXyroJabHUKH [Tapannenorpamm, ero Npu3HaKud U CBOKCTBA. | B meuenue yuebHoeo 200a: TOHUMATh, MPUMEHSTH B CaMOCTOSITEIBLHOM
(15 9) YacTHbie ciydau rapajuieJIorpaMMOB | p€4YHd, BOCTIPUHUMATh (CIyXO3pUTEIBHO W/WIM Ha CIyX C Y4€TOM ypPOBHS
(mpssMOyTONBHUK, poMmO, KBaapaT), UX | CIyXOPEYEBOrO0 pPa3BUTHUA OOYYAMOIIMUXCS) M JOCTaTOYHO BHATHO U
MPU3HAKU H CBOIiCTBA. Tpanenus. | €CTECTBEHHO BOCIPOU3BOJIUTh TEMATHUYECKYH) W TEPMHUHOJIOTHYECKYIO

PaBHOOOKAs ¥ TPAMOYTOJIBHAS TPATICIUH.
YaBoeHue MEJIHAaHEL. IlentpansHas
CUMMETPHUSL.

JEKCHKY, a TaKKe JIEKCHKY IO OpraHu3allid Y4eOHOH MesTelNbHOCTH.
BeimonusaTe ¢oHeTHueckyo 3apaaky. Mcnonp3oBaTh AaKTHIbHYIO (YCTHO-
JAKTUIBHYIO PeUb) B KAUECTBE BCIIOMOTraTeIbHOIO CPEJICTBA OOILIEHHUSI.

Ilo oxonuanuu kasxcoou yuebHou uemeepmu: BOCIPUHHMATh Ha CIyX U
BOCIIPOM3BOAMTH TEMAaTHYECKYIO U TEPMUHOJIOTHYECKYIO JICKCUKY y4eOHOI
JUCLIUIUIMHBIL, @ TAKXKE JICKCUKY IO OpraHU3aluy y4eOHOH 1eATeIbHOCTH.
N300paxaTh U HaXOIUTh HA YepTekaX YEThHIPEXYTOJbHUKU Pa3HbIX BUIOB
U UX JIEMEHTHI.

®opMynupoBaTh ONpEAENCHHs: MapajjieaorpaMmma, IMpsMOYroJbHHKA,
poMba, KBajpaTa, TpameluuH, PaBHOOOKOM Tpamenuu, HpsSMOYTrOJbHOM
Tparneuuy.

Jloka3pIBaTh M MCIOJIB30BaTh NPU PELIEHUU 3a]ad MPU3HAKK U CBOMCTBA!
napajjiesiorpaMMa, —IpsSMOYTOJIbHUKa, pom0a, KBajpaTa, Tpaleluy,
PaBHOOOKOI! Tpanenuu, NpsMOYTOJIbHOM Tparnenuu.

[TprMeHsITh METON YIBOEHUSI MEIUAHbI TPEYTOJIbHUKA.

Hcnonb30Bathk M(POBBIE pecypehl Ui UCCIET0BAaHMS CBOMCTB N3ydaeMbIX
duryp.

3HAKOMUTHCS C UCTOPUEN Pa3BUTHUSI TEOMETPHH.

Teopema @ajsieca u

TeopeMa 0
NMPONOPUHOHAIBHBIX
oTpe3kKax, MNoA00HbIE

Tpeyrojabuuku (20 4)

Teopema ®daneca u
IIPONOPLIUOHAIBHBIX OTPE3KaX.
Cpenusig muHUSA TPEYroJIbHUKA.
Tpaneuus, e€ cpeaHss TUHUA.
[IponoprinoHanbHbIE  OTPE3KH, ITOCTPOCHHE
4eTBEPTOrO NMPONOPLHOHAIBHOIO OTPE3Ka.

TeopemMa O

[IpoBOINTE TOCTPOEHUS C TIOMOIIBIO IUPKYJId W JUHEHKH C
ucronb3oBaHue TteopeMbl Paneca U TEOpeMbl O IMPONOPLUOHAIBHBIX
OTPE3KaX, CTPOUTh YETBEPTHIN MPONOPIIUOHAIBHBINA OTPE30K.

IIpoBoauTh  10OKAa3aTeIbCTBO TOIO, 4YTO MEIHMAHBl  TPEYrOJIbHUKA
MIEPECEKAIOTCST B OJHOW TOYKE, W HAXOAUTh CBA3b C ILIEHTPOM Macc,
HaxOJWUTh OTHOILIEHWE, B KOTOPOM MEIUaHbl JEJATCS TOYKOM HX
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CBoiicTBa IIeHTpa Macc B TPEYroJbHUKE.
[TonoOueie TpeyronbHuku. Tpu mpu3HAKaA
11010011 TPEYTOJIbHUKOB.

[TpakTHueckoe MpuMeHEHHeE.

IIEPECCUCHMUS.

HaxonuThe nomoOHbIe TpeyrojabHUKH HA TFOTOBBIX YEpPTEKax C yKazaHUEM
COOTBETCTBYIOLINX MPU3HAKOB MOAO0HS.

Pemate  3amaum  Ha  NOJOOHBIE  TPEYrOJAbHMKM C  IOMOUIBIO
CaMOCTOSITEJIBHOTO TIOCTPOEHUSI YEPTEKEH M HAXOXKICHUS IOJ00HBIX
TPEYrOJIbHUKOB.

ITpoBoaMTH TOKA3aTENbCTBA C UCIIOJIb30BAaHUEM IIPU3HAKOB I10A00US.
Jloka3bIBaTh TpH MPU3HAKA [10JJ0O0US TPEYTOJIbHUKOB.

IIpuMeHATh NOJIy4EHHBIE 3HAHHUS IPU PEIICHHM TE€OMETPUYECKUX U
IIPAKTUYECKUX 3aad.

3HAKOMUTHCS C UCTOPUEN Pa3BUTUSI TEOMETPHUH.

Inomane.
Haxo:xnenue
IJIomAaaen
TPEyroJibHUKOB "
MHOI0YTI'0JIbHBIX
¢uryp. Inomaau
Nnox00HBIX (puryp

(17 u)

[TonsiTre 06 00IICH TEOPHH TUIOIIA/IH.
dopmynbsl UL TUIOIIATU  TPEYTOJIbHHKA,
napauieorpamma. OTHOIICHHE TUIOIIAACH
TPEYTOJBLHUKOB C OOIIMM OCHOBAaHUEM WIIU
001LIIEH BBICOTOM.

Brruucnenune ruiomaae ClokHBIX  (QUryp
yepes pa30MeHne Ha YacTH U IOCTPOCHHE.
[Tnomanu ¢uryp Ha kieryaroit Oymare.
[Mnomanu mnogoOHBIX ¢uryp. Beruucienue
IUIOIIAIE . 3amaun ¢ TPaKTUYECKUM
conepkanueM. PeleHue 3aiay ¢ MOMOIIBIO
METO/a BCIIOMOIaTeIbHOM IIOMIAIH.

OBnajeBaTh NEPBUYHBIMU IPEJCTABICHUAMU 00 OOIIEH TEOpUU IUIOIIAIH
(Mepsl), (opMynHpoBaTh CBOWCTBA IUIOLIA/JM, BBICHATH UX HAIJISIHBINA
CMBICIL.

BeBoaute  GopMynsl  IUIOMIAAM  Mapajuiesorpamma,  TPEyTOJIbHUKA,
Tparnenuu u3 GopMyJbl IUIOMAAN IPIMOYTOJIbHUKA (KBaparta).

BoeiBonuTh QopMysbl MIIOMIAAM BBIMYKJIOTO YETHIPEXYTOJIbHUKA Yepes3
JUArOHAJIA U yroJl MEKy HUMHU.

Haxomute muomanu ¢uryp, u300pakE€HHbIX Ha KieTryaTod Oymare,
UCIOJIb30BaTh pa30MeHNe Ha YaCTH U JOCTPOCHHUE.

Pa3Oupars mnpuMepsl HCHOJIB30BaHUS BCIHOMOIATEIbHOW IUIOMIAAU IS
pEILIEHNsI TEOMETPUUYECKUX 3a/1a4.

Haxonuth mmomaau nogo0HbIX Guryp.

BbIuucnsaTe miomann pa3auyHbIX MHOTOYTOJIBHBIX (QUTYP.

Pemarp 3aaun Ha mIonaib ¢ NPaKTHYECKUM COJIEpPIKaHUEM.

Teopema ITudaropa u
HayaJjia
Tpuronomerpus (12 1)

Teopema I[lucdaropa, e€ moka3zaTenbCTBO H
npumenenue. O6parHas Teopema I[Tudaropa.

Omnpenencuue TPUTOHOMETPUUECKUX
byHKIMI OCTpOTro yria,
TPUTOHOMETPUYECKHE  COOTHOLIEHHS B

MPSIMOYTOJIBHOM ~ TpeyroibHuke. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO.

CooTHOIIEHHS  MEXIYy  CTOpOHaAaMH B

Joka3biBath Teopemy Iludaropa, ucrnosnbp3oBate €€ B NPAKTUYECKUX
BBIUMCIICHUSIX.

®opMynupoBaTh OIMpPEACIEHUS] TPUTOHOMETPUYECKUX (YHKIMHA OCTpOTro
yria, MpoBepsATh UX KOPPEKTHOCTb.

BBIBOINTE TPUTOHOMETPUYECKUE COOTHOIIEHHS B  MPAMOYTOJbHOM
TpeYroJbHUKE.
HccnenoBaTh COOTHOLIEHMSI MEXAY CTOPOHAMH B  IPSAMOYIOJIbHBIX

TpeyrojpHUKax ¢ yriaamu B 45° u 45°; 30° u 60°.
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IIPSIMOYTOJIBHBIX TPEYTOJbHUKAaX C yrjiaMu B
45° 1 45°; 30° u 60°.

Hcnonb3oBare (HopMysbl MPHUBEICHUSI ¥ OCHOBHOE TPUTOHOMETPHUYECKOE
TOX/IECTBO ISl HAXOKIECHUS COOTHOLIEHUN MEXy TPUTOHOMETPUUECKUMHU
(YHKUIMSAMH pa3IMYHBIX OCTPHIX YTJIOB.

[IpuMeHATh MOJIy4eHHbIE 3HAHHUS U YMEHMS NPU PELICHUU MPAKTUYECKUX
3ajad4.

3HAKOMUTBCS C UCTOPUEN pa3BUTHUSI TEOMETPUMU.

O060061eHue
cUCTeMaTH3alUs
HU3Y4YE€HHOT 0
MarepuaJja (4 4)

[ToBTOpEHHE OCHOBHBIX IMOHATHH U METOJIOB
KypcoB 7 u 8 KjaccoB, 00001IeHrEe 3HAaHUH.

Pemate 3ajauM Ha TIOBTOPEHHE, WUIIOCTPUPYIOIIME CBA3U MEXIY
pa3IMYHBIMU YaCTAMHU Kypca.




9 KVIACC

OO011ee KOJIMYECTBO 4acoB — 68 vacos.
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Tembl (TeMaTHYeCKHE

OcHoBHOe coaepkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOlIII/IXCH

0JI0KU/MOLYJIN)
Yriabl B OKPY:KHOCTH. | BriucanHple W LEHTpalbHbIE YINbI, Yyroi | B meuenue yuebHO20 200a. TIOHHUMAaTh, NMPUMEHSATh B CAMOCTOSATEIBbHOM
Bnucannbie M | MY KacaTeJIbHON M XOPAOW. YTIbI MEXIY | pe4d, BOCOIPHHUMATH (CIYyXO3PUTEIBHO M /UM Ha CIyX ¢ YYETOM ypPOBHS
ONMHUCAHHDBIE XOpJaMU U CEeKYIIUMHU. CIIyXOpPEUeBOTO PAa3BUTHUS OOYydAIONIUXCS) W JOCTATOYHO BHSITHO |
4eThIPpexXyroJbHUKH. Brmcannsie u ONHMCAHHBIE | €CTECTBEHHO BOCIPOU3BOJNTh TEMATHYECKYI0 MU TEPMHUHOJIOTHYECKYIO
KacareabHble K | 4YeTBIPEXYTOJIBHUKN, WX  TPU3HAKKM U | JIEKCHKY, a TaKKe JIEKCUKY [0 OpraHu3aluh Yy4yeOHOU JesTEeIbHOCTH.

okpyxkHocTu. Kacanue
okpyxkHocrei (16 1)

cBoiicTBa. IIpuMeHeHHe 3THX CBOMCTB IpH
pelIeHNH TeOMETPUYECKUX 3a/1a4.
B3aumnoe pacroyioKeHue
OKpykHOCTeH. KacaHne okpyKHOCTEH.

JIBYX

BeimonHsATe (oHEeTHYECKYIO 3apsaKy. Mcnons3oBaTh HakTHIBHYIO (YCTHO-
JTAKTAIBHYIO PeUb) B KAYECTBE BCIIOMOTATEIEHOTO CPE/ICTBA OOIICHHSI.

Ilo oxonuanuu Kadxcoou yuweb6HoU uemeepmu: BOCIPHHUMATHh Ha CIIyX U
BOCTIPOM3BOJNTHh TEMATUYCCKYIO U TEPMHHOJIOTHYECKYIO JIEKCUKY YIeOHOM
JCIATUTHHBIL, @ TAKXKE JICKCUKY 110 OPTaHU3alluU YIeOHOU e TEIbHOCTH.
dopMyIHpOBaTH OCHOBHBIC OIPEICICHHS, CBSI3aHHBIC C YIJIaMU B KpyTre
(BOMCAHHBIN Yo, HEHTPAIbHBINA yro).

HaxonuTh BIMCAHHBIC YTJIBI, ONMUPAIOIIMECS HAa OJHY JYTY, BBIYUCISTH
VIJIbl C TIOMOIIBIO TEOPEMBI O BIHUCAHHBIX YTJaX, TEOPEMBbI O BIIHCAHHOM
YeTBIPEXYTOJILHUKE, TEOPEMBI O IICHTPAIIBHOM YTIIC.

HccnenoBath, B TOM YHUCIE C TIOMOIIBIO IIU(PPOBBIX PECypCOB, BIMCAHHBIE
Y ONMCaHHBIC YETHIPEXYTONLHUKH, BEIBOJIUTH UX CBOMCTBA U MTPU3HAKH.
Vcnonp30BaTh 3TH CBOMCTBA M MPU3HAKU MTPH PEIICHUH 3a]1au.

Tpuronomerpus.

Teopembl KOCHHYCOB
U cuHycoB. Pemenue
TPeYroJabHUKOB (21 1)

Onpenenenue TPUTOHOMETPHUECKUX
¢yakuit yrnoB or 0 mo 180°. Kocunyc u
CHHYC MNpsAMOro M Tynoro yria. Teopema
KocuHycoB. (O000IIEHHAs) TEOpEMa CUHYCOB
(c paamycoM ONUCaHHOW OKPYXHOCTH).
HaxoxxneHue JUIMH CTOPOH M BEJTUYUH YIJIOB
TPEYTrOJIbHUKOB.

dopmyrna IOMAAN TPEYroJIbHUKA Yepe3 JBe
CTOpPOHBI M yron Mexay Humu. Dopmyna
IUIOIIAZM  YETHIPEXYTOJIbHUKA Yepe3  €ro

®opMyIMpOBaTh OMPEECICHNUS TPUTOHOMETPUYECKUX (YHKIMM TYNbIX U
OpSMBIX YIJIOB. BBIBOAUTH TeopeMy KOCHHYCOB U TEOpEMY CHHYCOB (C
paznycoM OMHCAHHON OKPY>KHOCTH).

Pemarb TpeyroiabHUKH.

Pemars MPAKTUYCCKUE 3aJadl, CBOJAIIUCCA K HAXOXKIACHUIO PA3JIMYHBIX
AJIEMEHTOB TPEYTOJIbHUKA.
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JMAarOHAIN U YTOJI MEXIY HUMH.
[IpakTuueckoe NpUMEHEHUE
TEOpEM.

JOKa3aHHBIX

IIpeoOpa3oBanue
noaoous.
MeTpuueckue
COOTHOIIEHUS
okpy:xHocTH (12 4)

[TonsaTne o mpeoOpazoBaHUM 1MOIO0USI.
COOTBETCTBEHHBIC  AJIEMEHTHI  IOJOOHBIX
¢buryp.

Teopema 0 mNpoW3BEACHHH OTPE3KOB XOP[I,
TeopeMa O MPOU3BEICHUH OTPE3KOB CEKYIIUX,
TeopemMa 0 KBaJpare KacaTeJIbHOM.
[IpuMeHeHHEe B pEIICHUH TEOMETPUYCCKHX
3a1ad.

OcBauBaTh MOHATHE TTPEOOPA30OBAHUS ITOAO0HS.

HccnenoBaTh  OTHOLICHWE  JTUHEHHBIX  JJIEMEHTOB  QUTYp  IIpH
npeoOpa3zoBanuy 1oa00usa. HaxonuTe mpuMepsl mog00us B OKpYyKaromien
JEUCTBUTCIILHOCTH.

BrIBoIUTE METpHUUYECKUE COOTHOIICHUS MEXIY OTPE3KaMH XOPH, CEKYIINX
M KacaTeJbHbIX C MWCIOJIB30BAaHUEM BIMCAHHBIX VIJIOB MU MOAOOHBIX
TPEYTrOJIbHUKOB.

Pemare reomerpuueckue 3agaud M 3a0a4d M3 PEAJTBHOM JKHU3HU C
MCIOJIb30BaHUEM MOJOOHBIX TPEYTOJIbHUKOB.

BexTopsI (15 4) OnpeneneHne  BEKTOpOB,  cioxeHue U | Mcrnonb3oBaThb BEKTOpPbl KakK HaIlpaBJIEHHBIE OTPE3KH, HCCIEN0BaTh
Pa3sHOCTh BEKTOPOB, YMHOXEHHME BEKTOpa Ha | TeOMETpHUYECKUil (epemelienne) 1 pusnyeckuil (Cuiia) CMbICIbI BEKTOPOB.
YUCIIO. 3HaTh ONpENEIeHHs] CYMMbI M Pa3HOCTH BEKTOPOB, YMHOXKEHUS BEKTOpa Ha
@usnueckuii M TeoMeTPUYECKMH CMBICHI | YUCIIO, HCCIEN0BaThb I'€OMETPUUECKUH M (U3NYECKHH CMBICIBI 3THX
BEKTOPOB. OIEepPALHM.
Pasnoxxenne BEKTOpA 1o IByM | Pemare reoMerpuueckue 3ajauu ¢ UCIOIb30BAaHUEM BEKTOPOB.
HEKOJUIMHeapHbIM BekTopaM. Koopaunatel | PackianpiBaTh BEKTOp IO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
BEKTOpA. Hcnonp30BaTh  CKaNspHOE TNPOM3BEIEHUE BEKTOPOB, BBIBOAUTH €TI0
CkansipHO€ TNPOM3BEICHHE BEKTOPOB, €ro | OCHOBHbIE CBOWCTBA.
IIPUMEHEHHE I HAXOXKICHUS JUIMH U YIJIOB. | BeUMCIATE CyMMy, pa3HOCTb U CKaJISIPHOE IIPOU3BENCHHUE BEKTOPOB B
Pemenue 3a1a4 ¢ moMoIIbI0 BEKTOPOB. KOOpJMHATaXx.
IIpumeHeHne BEKTOpOB s pemieHus 3anad | [IpuMeHsATs ckainspHOE NpOoU3BENCHUE JUIsl HAXOKACHUS [UIMH U YTJIOB.
KMHEMAaTUKHU U MEXaHUKH.

O0o0menne IloBTOpEHNE OCHOBHBIX MOHATUN M METOAOB | Pemiate 3agaum Ha MOBTOPEHHWE, WUIIOCTPUPYIOIIUE CBSI3U  MEXKIY

cucTeMaTH3auus KypcoB 7 — 9 kitaccoB, 00001IeHIE 3HAHUMN. Pa3TMYHBIMH YaCTSAMH Kypca.

HN3y4EeHHOI0

marepuaJjia (4 4)




10 KJIACC

OO011ee KOJIMYECTBO 4acoB — 34 yaca.
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Tembl (TeMaTHYeCKHE

OcHoBHOe coaepkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOHII/IXCH

0JI0KU/MOLYJIN)
JexapToBbl JlexapToBbI KOOPJAMHATHI TO4YEK Ha | B meuenue yuebHo2o 200a: TIOHMMATh, MPUMEHSTh B CAaMOCTOSITEIHLHOM
KOOPJAUHATHI HA | IUTOCKOCTH. peYH, BOCIIPUHUMATH (CIIYXO3PHUTEIBHO W/WIM Ha CIyX C y4E€TOM YPOBHS

miockoctu (10 4)

VYpaBHeHne NpsAMOid. YTII0BOH K03 (HUIHEHT,
TaHIME€HC YIJIa HAakKJIOHA, NapajUlesbHbIE H
MepHEHIUKYISIPHBIC TIPSIMBIE.

VYpaBHeHue  okpyxkHocTu.  Haxoxnenue
KOOpJMHAT TOYEK NEPECEUEHMs] OKPYKHOCTH
W OPSIMOU.

Meron KOOpPJAWHAT
F€OMETPUYECKHX 3a/1au.
Hcnons3oBanne  merona
MPAaKTUYECKUX 3a/1ayax.

pu penieHun

KOOpIMHAT B

CIIyXOpEYEBOTO pa3BUTHS OOYYAIOUIMXCS) W JIOCTaTOYHO BHATHO H
€CTECTBEHHO BOCIIPOM3BOAMTH TEMAaTHYECKYH0 M TEPMHHOJIOTHYECKYIO
JEKCUKY, a TaKXe JIEKCHUKYy [0 OpraHu3aluyd y4eOHOW JeATeIbHOCTH.
BeimonusaTe ¢oHeTHueckyo 3apaaky. Mcnonp3oBaTh AaKTHIbHYIO (YCTHO-
JAKTUIBHYIO PeUb) B KAUECTBE BCIIOMOTraTeIbHOIO CPEJICTBA OOILIEHHUSI.

Ilo oxonuanuu Kasxcoou yuebHoU uemeepmu. BOCIPUHHUMATh Ha CIyX U
BOCIIPOM3BOAMTH TEMAaTHYECKYIO U TEPMUHOJIOTHYECKYIO JICKCUKY y4eOHOI
JUCLIUIUIMHBIL, @ TAKXKE JICKCUKY IO OpraHU3aluy y4eOHOH 1eATeIbHOCTH.
OcBauBaTh MOHATHE NPAMOYIOJIbHOW CHUCTEMBl KOOPJAMHAT, JE€KapTOBBIX
KOOpJMHAT TOYKH.

BbIBOIUTE ypaBHEHUE NPSAMON U OKPYKHOCTH. BBIIEIATh MOJHBIN KBaapar
JUISl HAXOKIEHMSI LIEHTPA U Palnyca OKPYKHOCTHU 10 €€ ypaBHEHHUIO.
Pemate 3amaun Ha HAaXO0XACHHME TOYEK IEPECEUEHUs IMPSAMBIX U
OKPY>KHOCTEH C IIOMOIIBIO METOJA KOOPAUHAT.

Hcnonp30BaTh CBOMCTBA YIJI0BOrO KO3(PPUIMEHTa MPSIMOM MPH pELIeHUN
3aJa4, Ui ONPEIEIICHUS PACTIONOKEHUS IPSAMOA.

[TpyMeHsITh KOOPIMHATHI IPU PELIEHUH T'€OMETPUUECKUX U MPAKTUUYECKUX
3a]a4, U1 IIOCTPOEHHS MaTEMATHUYECKUX MOJENEH pealbHbIX 3a1ad
(«MeToa KOOpIUHATY).

[Tonp30BaThCs A1 MOCTPOCHUS M UCCIIEAOBAHHUM HU(BPOBBIMU PECYpPCAMHU.
3HAKOMUTBCS C HCTOPUEN pa3BUTHUSI TEOMETPHUMN.

IIpaBuibHbIE
MHOI'0yroJbHUKH.
JJIMHA OKPYXKHOCTH
IJI01AAb Kpyra.
Buruyuciaenne

[IpaBuibHBIE MHOTOYTOJIBHUKH, BBIYUCIIEHUE
UX dJJeMeHTOB. Yucno m w©  MHA
OKpPY>KHOCTH. [[mMHa nOyru OKpY>KHOCTH.
Pannannas mepa yrina.

[Tnomaap Kpyra u €ro 3JIeMeHTOB (CEKTopa |

(I)OpMYHI/IpOBaTB OMPCACIICHUEC TTPAaBUIILHBIX MHOI'OYI'OJIbHUKOB, HAXOJUTH
HX J3JICMCHTHI.

ITonp30BaThCAd IMOHATHEM IIMHBI OKPY’KHOCTH, BBEJAEHHLIM C IOMOIIBIO
MMpaBUJIbBHBIX MHOT'OYT'OJIBHUKOB, ONPCACIATH YUCIO 717, OJIUHY AYTH U

paluaHHyI0 Mepy yria.




76

miomaaei (9 1)

cermMenTta). Brruncnenue mnomaneit ¢uryp,
BKJIIOYAIOIIUX IEMEHTHI KpyTa.

[TpoBoaWTH MEepexoa OT paJMaHHON MEpHI yIiia K TpaJyCHONU U HAa00O0pOT.
Onpenenars mwioniaab Kpyra.

BeiBoauts ¢Gopmynsl (B IpagyCHOM M pajgMaHHONW Mepe) Ui JUIMH YT,
IJIOIIAJEH CEKTOPOB M CETMEHTOB.

Beraucnsate miomanu  QuUryp, BKJIIOYAIOMIAX JJIEMEHTBI  OKPY>KHOCTH
(kpyra).

Haxonute miiomany B 3aayax peajibHOM )KU3HH.

JIBH:KeHHS ILIOCKOCTH
(7 w)

IlonsiTHE O NIBUIKEHUU TUIOCKOCTH.
[TapannenpHbld  MEPEHOC,  MOBOPOT  H
cummetpust. OCH U LEHTPbl CUMMETPHH.
[Ipocreiimme NpUMEHEHHsI B PEILICHUN 3a/1a4.

Pa3Ouparb npumepsl, WUTIOCTPUPYIOIINE MOHITHUS JBUKEHUS, IEHTPOB U
0CEl CUMMETPHH.

@opMyIHpOBaTh OMNpPENETICHUsl MapajyIeIbHOTO IMEPEeHoca, IOBOpOTa H
OCEBOM CHMMETpPUU. BBIBOIWTH MX CBOMCTBA, HAXOJIUTHh HEMOJBUKHBIE
TOYKHU.

HaxoauTb HeHTpBl M OCH CUMMETPUI NpOoCTeHIIuX Guryp.

[IpuMeHATh napajsIeNbHBIA MNEPEHOC U CUMMETPUIO IpPU  PELICHUU
r€OMETPUYECKUX 3a/1a4 (pa3ouparb MPUMEPHI).

Vcnonb30Bath AJ1 OCTPOEHUS U HCCIeA0BaHUN TU(DPOBBIE PECYPCHI.

MoBTOpEHME,
00001IEeHME,
CHCTEeMATH3AIMSA
HU3YYEHHOT0

20
maTtepuaja“ (8 )

[ToBTOpEHNE OCHOBHBIX MOHATHI W METOJIOB
KypcoB 7-10 kmaccoB, 0000meHne
CUCTeMaTH3ausg 3HaHUH. [Ipocretimme
reoMeTpuueckue (GUrypel M UX CBOICTBa.
N3mepenne reoMeTpudecKux BEIUYHH.
TpeyrojabHUKH.
[TapannensHble "
MpsIMBIE.

OKpyXHOCTB M KpYT.
IIOCTPOEHUS. Vsl B
Brnucanneie W omnucaHHbIE
MHOTOYTOJIbHUKOB.
[IpsiMast 1 OKPY>KHOCTb.
YeThIpEXYrOJIbHUKU.

MEePIEHANKYISIPHBIE
I'eomeTpuueckue

OKPY>KHOCTH.
OKPYXHOCTH

Bruicannbie "

Bocnpunumatre (CIyxo3puUTEIbHO W/WIM Ha CIAyX C YYETOM YpOBHS
CIIyXOpEYEBOTO Pa3BUTHUS OOYYAIOLIMXCS) M ONEPUPOBATH CIETYIOLUIUMHU
HNOHATUSIMM:  (QUTypa, TOuYKa, TMps- Mas, Yrojl, MHOTOYIOJbHUK,
pPaBHOOEIPEHHBIE W PABHOCTOPOHHUN TPEYrOJIbHHUKH, MPSIMOYTOIbHBIHI
TPEYroJabHUK, MeAuaHa, OHCCeKTpUca U  BbICOTa  TPEYrOJbHUKA,
napajjenorpaMM, pomO, TpsMO-  YroJbHHUK, KBajapaT, Tparerus;
OKPYXHOCTb, KacaTellbHasi; PaBEHCTBO U MoJ00ue QUryp, TpeyrojbHUKOB;
NapaJuIeIbHOCTD U NMEPNEHIUKYIPHOCTD NPSAMBIX, YTOJI MEXAY NPSMBIMH,
CUMMETPHS OTHOCUTENIHO TOYKU U MPSAMOM; AJIMHA, PACCTOSIHUE, BEIMYNHA
yria, Iomaab, IeEpUMeETp.

Hcnonp3oBarth ¢GopMyiasl: NepUMeTpa U IUIOMAAM MHOTOYTOJIbHHUKOB,
JUIMHBl OKPY)KHOCTH M IUIOLIAJM Kpyra, o0b&éMa NPSIMOYTOJIBHOTO
napaesenunesa.

OnepupoBaTh NOHATHUSMHU: NPSMOYIOJbHAsI CUCTEMA KOOPAMHAT, BEKTOD;

2 HpeILYCManI/IBaCTCSI IMOBTOPCHUEC BJIEMCHTOB COJACPIKAHUA yqe6H0171 JUCHUILIMHBI, OCBAMBaBLICI'OCA Ha 1-5 rogax O6y‘ICHI/I${ Ha YPOBHC 000. I[OHYCKaeTCH pacrpeaciicHmue
JAaHHOT'O MaTe€puaia o COOTBCTCTBYIOIUM TEMATUICCKUM pa3aciaM, OCBAaUBA€MbIM Ha 6-oMm rony 06y‘{€HI/IH Ha YpOBHEC 000.
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ONMCAaHHBIEC YETHIPEXYTOJIbHUKHU. KCIIOJIb30BATh 3TH MOHATHS JJISl IPEJICTABICHUS TAHHBIX U PEIICHUS 33124,
Teopema [Tudaropa H Hayaja | B TOM YHCJIe U3 IPYTruX YYCOHBIX IIPEIMETOB.

TPUTOHOMETPHH. Pemenue o0mux | PemaTs 3amaun Ha MOBTOPEHUE OCHOBHBIX MOHSATHH, HIUTFOCTPAIIUIO CBSI3EH
TPEYroJIbHUKOB. MEXIYy pa3IMYHBIMU 4YacTsAMU Kypca. BpiOuparh MeTOm s perieHus
[IpaBuiabHbIE MHOTOYTOJIbHUKH. 3aJa4u.

[Ipeobpa3oBanus miockocTH. JIBwkeHus. | Pemars 3agaun U3 noBCeAHEBHON KU3HU.
[Tonobue. Cummerpus.

IImomans. Beruncnenue niomniaaeii.
[Tnomanu momgoOHBIX uryp.
JlexkapTOBbI KOOPIMHATHI HA TNIOCKOCTH.
BekTopsl Ha IIOCKOCTH.




PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTD
N CTATUCTHUKA» B 7-10 KITACCAX

MNOACHUTEJBHASA 3AIINCKA

B coBpemenHOM 1IUPPOBOM MHUpPE BEPOSITHOCTD U CTATUCTUKA NMPUOOPETAIOT
BCE OOJIBIIYIO 3HAYUMOCTh, KaK C TOUKH 3PEHHS MPAKTUUYECKUX MPUIOKEHUMN, TaK
U UX POJU B 00pa3oBaHUU, HEOOXOAMMOM KaXKJIOMy 4esloBeKy. Bo3pacraer uncio
npodeccuil, Mpu OBIAJACHUHU KOTOPHIMH TpeOyeTcst xoporas 0a30Bas MOATOTOBKA
B 00JacTu BEpPOATHOCTHM U CTATUCTHUKW, Takas TMOATOTOBKA BaKHA JJIs
IIPOJOJKEHUS 00pa30BaHUs U JIs1 yCIEIHON NpOo(heCCHOHATBHON Kapbephl.

Kaxxapiif uenoBek MOCTOSIHHO MPUHUMAET PEIICHUsS Ha OCHOBE MMEIOIIUXCS
y HEro MJaHHbIX. A Ui 0OOCHOBAHHOTO TPHUHSTUS PEUICHUS B YCIOBHUSX
HeJoCTaTKa WM HW30bITKa WHGOpPMAlMK HEOOXOAMMO B TOM YHUCJIE XOPOIIO
c(OpMUPOBAHHOE BEPOSITHOCTHOE U CTATUCTUYECKOE MBIILIJICHHE.

MMeHHO 1O3TOMYy OCTpO BCTaja HEOOXOAUMOCTh C(HOpPMHpPOBATH Y
oOyuaromuxcst QyHKIIMOHAIbHYIO TPaMOTHOCTh, BKIIFOUAIOIIYIO B ce0s B KaueCTBE
HEOTHEMJIEMOM  COCTABIISIIOIIEH  yMEHHE  BOCIPUHUMATh U KPUTUYECKU
aHAIM3UPOBaTh UH(MOPMAIIUIO, IPEACTABICHHYIO B Pa3IMYHBIX (popMax, TOHUMATh
BEPOATHOCTHBIN XapaKTep MHOTHUX pEaJbHBIX IMPOLECCOB U 3aBUCUMOCTEH,
IPOU3BOJUTH MPOCTENUIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B y4€OHOM Kypce C OCHOBHBIMU MPUHIMIIAMU cOOpa, aHaIu3a U
IPEACTABICHUS JTAHHBIX W3 Pa3IMYHBIX cep KU3HU OO0IIecTBa M rocyJapcTBa
npuoOuiaeT oO0ydamImMxcsd K OOUIECTBEHHbIM UHTepecaMm. I3ydeHHne OCHOB
KOMOMHATOPUKU pa3BUBAET HABBIKA OpraHU3alUM nepedopa U MoAcyéTa Yucia
BApUAHTOB, B TOM YHUCJI€ B MPUKJIAIHBIX 3a/1adyaX. 3HAKOMCTBO C OCHOBAMH TEOPUU
rpadoB co31aéT MaTeMaTUYeCKUil PyHIaMeHT sl POPMHUPOBAHUSI KOMIIETEHIIMN B
ob0nacT UHPOPMATUKH U HMUGPPOBBIX TeXHOJNOTHH. [Ipy M3ydyeHUH CTATUCTHKU U
BEPOATHOCTH OOOTalIalOTCsl TPEACTaBIEHUS OO0Yy4yaloUMXCi O COBPEMEHHOU
KapTUHE MHpa M METOJlaX €ro HccienoBaHus, (HOpMUpPYETCs MOHUMAaHUE POJHU
CTaTUCTHKU KaK UCTOYHUKA COIMATIBLHO 3HAYMMOUN MHGOPMAIIMK U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIIIJICHHUSL.

B cooTBeTcTBHM C JaHHBIMH TEISIMU B CTPYKTYpE MPOrpaMMbl y4eOHOTO
Kypca «BeposTHOCTbh U CTaTHUCTHUKA» OCHOBHOTO OO0IIEro 00pa30BaHUs BbIJIEICHbI
ClIelyIolMe coAepKaTelbHO-MeToauueckue auHuu: «llpeacraBneHre NaHHBIX U
omnucareyibHas CTAaTUCTUKa», «BepoaTHOCTb», «DJIEeMEHThl KOMOMHATOPUKW,
«BBeneHue B Teoputo rpadony.

Conepxxanue nunuu  «lIpencraBieHne  JaHHBIX W ONKcATeNIbHAS
CTaTUCTHKa» CIYXUT OCHOBOW [JIsi (OPMHUPOBAHMS HABBIKOB pabOThI C
uHpOpMaIlMel: OT YTEHUS W WHTEepIpeTanud WHPOpMAIUH, MPEICTaBICHHON B
Tabnuiax, Ha AuarpaMmax W Tpadukax, 10 cOopa, MpeACTaBICHUS W aHAIHM3a
JAHHBIX C WCIOJIb30BAHUEM CTATHCTHUYECKUX XapaKTePUCTUK CPEIHUX U
pacceuBaHus. Paboras C JgaHHBIMH, OOydYarolIuecs yd4arcsli CUYUTHIBaTh U
WHTEPIPETUPOBATh JIAaHHBIC, BBIIBUTATh, APTyYMEHTUPOBATh W KPHUTHKOBATh
MPOCTEUININE TUIOTE3bl, PA3MBIILIIATE HaJ  (PaKTOpamMH, BBI3BIBAIOITUMHU
W3MEHYMBOCTh, W OIEHWBATh WX BJIMSHUE HA PACCMATPUBAEMBIC BEIMYUHBI WU
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MTPOLIECCHI.

NHaTynTHBHOE MpEACTaBICHUE O CIYyYalWHOM MU3MEHYMBOCTH, UCCIIEIOBAHUE
3aKOHOMEPHOCTEW M TEHACHUMUN CTAHOBUTCS MOTHBHUPYIOIIEH OCHOBOM JJid
M3yUYCHUS TEOPUM BEPOSTHOCTEW. bosbiioe 3HAUYeHHME HMEIOT IPAKTUYECKUE
3a7laHusl, B YACTHOCTH OMBITHI C KJIACCUYECKUMH BEPOSATHOCTHBIMU MOJIEIISIMH.

[ToHsTHE BEPOATHOCTH BBOJUTCS KaK Mepa IpaBJONOA00MS CIydaitHOTO
coopiTus. Ilpm wum3ydeHum ydeOHOro Kypca oOydaronuecs 3HAKOMSTCS C
MPOCTEUIIMMHA ~ METOJIaMU  BBIYMCJIICHHS  BEPOSTHOCTEM B CIIyYaWHBIX
AKCIIEPUMEHTAX c PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU HCXO/IaMH,
BEPOSTHOCTHBIMU 3aKOHAMHU, MO3BOJISIIOIIMMH CTABUTh U pelIaTh OoJee CI0KHbBIC
3amaud. B ydeOHBId Kypc BXOIAT HayajabHbIE MPEJCTABICHUS O CIy4YalHBIX
BEJIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTHUKAX.

B pamkax ydeOHOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYarOIIUXCS C
MHOECTBAMUA W OCHOBHBIMM OII€palMAMHU HaJl MHOXXECTBAMH, paCCMaTPUBAKOTCS
MIpUMEPbI TPUMEHECHUS JUUIA PELICHUs 3a7ad, a TAK)KE HCIOJIb30BAHUS B JIPYTUX
MaTeMaTHYECKUX Kypcax U YUeOHBIX IIpeaMeTax.

B 7-10 kmaccax u3ydaercs yueOHbINH Kypc «BeposiITHOCTh M CTaTHUCTHKAY, B
KOTOPBIM  BXOHAT paszgenbl: «lIpencraBieHne [OaHHBIX MW ONMCATEJbHAs
CTaTUCTUKa», «BeposaTHocTh», «3JeMEHTH KOMOWHATOpUKH», «BBeneHue B
Teoputo rpadoBy.

COAEPXKXAHUE OBYUYEHUSA
7 KIIACC
(3-ii rox o6yuenust Ha yposae 000) %!

[IpencraBiieHre JaHHBIX B BUJIe TaOJIUIl, AMarpaMm, rpadukoB. 3amoJIHEHUE
Ta0JauIl, YTEHHE W TOCTPOCHHUE JUarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpYyroBbIx). UTeHue rpadukoB peajbHbIX npolieccoB. M3pneuenne nnpopmanuu u3
JMarpaMM U TaOJIHII, UCTIOIb30BAHUE U UHTEPIPETAIINS TaHHbIX.

OnucarenpHasi CTaTUCTHKA: CpefHee apu(MeTHUecKoe, MeJuaHa, pa3max,
HauOOJIbIIIeE M HAUMEHbBINEE 3HAUYCHUS HaOOpa YHCIOBBIX JaHHBIX. [Ipumepbl
CIIy4allHOM U3MEHYUBOCTH.

CrnydaliHBI SKCIIEpUMEHT (OTBIT) W Cily4yaiiHOoe coObITHE. BeposTtHocTs u
yacTtoTa. Pojib MaJoBEpOSITHBIX M PAKTUUECKU JIOCTOBEPHBIX COOBITUN B IIPUPOJIE
U B oO1ecTse. MoHeTa v UrpasibHasi KOCTh B TEOPUU BEPOSITHOCTEN.

I'pad, BepmmHa, pedpo. CreneHs BepumHbl. Yucio pédep M cymmapHas
creneHb BepmuH. [IpencraBnenue o cBsizHoctu rpada. Lenu u nukinsl. Iyt B
rpadax. O6xon rpada (disiepoB myTh). IIpencraBieHue 00 OpPUEHTUPOBAHHOM
rpade. Pemenue 3a1a4 ¢ moMoIibio rpados.

21 Coxpansietcs comepxanne u 00bEM MaTepHaa, NPECTaBICHHOro B mpuMepHoit OOIl — s TpeThero roxa
o0yuenus Ha ypoBHe OOO. B ciyyae He0oOXOAMMOCTH, OOYCIIOBIEHHON HMHIMBUAYAJIbHBIMH OCOOEHHOCTAMH H
BO3MOXKHOCTSIMH OOYYaroIINXCsl ¢ HApYIICHUSIMH CIyXa, H3yYeHHE IPOrpaMMHOTO MaTepHasa 10 TEMaTH4eCKOMY
pazneny «BeposSTHOCTb M 4acTOTa CIIy4aifHOTO COOBITHS» MOKET ObITh OPraHN30BaHO HA YETBEPTOM roy 0OydeHus
Ha ypoHe OOO.
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8 KUIIACC
(4-ii rox o6yuenust Ha yposae 000) %

[IpencraBieHue JaHHBIX B BUIE TAOIUL, 1UarpaMM, rpauKoB.

MHOXECTBO, 3JEMEHT MHOXKECTBA, IOAMHOXKeCTBO. Omepauuu Haj
MHOKECTBaMU: 00bEIUHEHHE, IepeceueHue, aomnosHeHue. CpolicTBa omnepauui
HAJ| MHOXKECTBAMM: IIEPEMECTHUTEIIBHOE, COYETATEIbHOE, PACHPEIEIUTENBHOE,
BKJItoueHus. lcnonp3oBaHue rpauyeckoro IMpeICTaBICHUs MHOXECTB IS
ONMCAHUs PEAJIbHBIX MPOLIECCOB U SIBJICHUM, IIPY PELICHUHN 3aa4.

N3mepenne paccemBanus NaHHBIX. /[ucniepcrs U CTaHAAPTHOE OTKIOHEHUE
YHUCIIOBBIX HAO0OpOB. JlnarpamMma paccenBaHusl.

DneMeHTapHble COOBITHA Ciy4ailHOro ombita. CiaydaiiHble COOBITHS.
BepositHoctit  coObiTuii.  OmBITEI ¢ PaBHOBO3MOXHBIMU  3JIEMEHTApPHBIMU
coObITusMU. CiyyaliHblil BEIOOpP. CBS3b MEXKIY MAJTOBEPOATHBIMU U MPAKTUUYECKU
JIOCTOBEPHBIMHU COOBITUSIMU B IIPUPO/JIE, OOILIECTBE U HAYKE.

9 KUIIACC
(5-ii rox 06y4enust Ha yposne 000) >

[IpencraBneHue JaHHBIX B BUE TAOJIUL, UarpaMM, rpauKoB.

Hepeo. CBolicTBa JAEpEBBEB: E€IMHCTBEHHOCTh ITyTH, CYIIECTBOBAHUE
BUCSYEH BEpIIMHBI, CBA3b MEXKIY UYMCIOM BeplIMH W yucioMm pédep. [Ipasumio
yMHOXeHHUs. Pelienue 3a1a4 ¢ momoIipto rpados.

[IpotuBononoxueie coObiTus. Juarpamma Oiiniepa. OObeAUHEHUE W
nepeceueHne coObiThil. HecoBmecTHble  coObiTus. @DopMynna  CIOXKEHUS
BEPOSAITHOCTEW. YCIJIOBHAas BepOATHOCTh. [IpaBuno ymHOxeHus. HesaBucnumbie
coObiTus. IlpeacraBineHue sKkcrnepuMeHTa B BUJE JepeBa. Pemienue 3amad Ha
HaxO0XJIEHUE BEPOSATHOCTEH C MOMOIIBIO JAEPEBA CIyYaHOTO JKCIEPUMEHTA,
auarpamm Ounepa.

[TepectanoBku u dakropuan. CoueTaHnust ¥ YUCIIO codeTaHuil. TpeyroabHuK
[Tackains. Pemenue 3a1au ¢ UCHOIb30BaHUEM KOMOMHATOPUKH.

10 KIIACC
(6-if rox o0yuenusi Ha yposHe O0OQ0)

[IpencraBnenre JaHHBIX B BHUAe TaOmul, JuarpamMm, TIpaduKoOB,
MHTEpIIpeTalys JaHHbIX. YTeHHe U MOCTpOeHUe Talull, AUarpaMM, rpaduKoB 1o
pEaNbHBIM JaHHBIM.

I'eomerpuyeckas BeposITHOCTb. CiydallHbI BBIOOp TOYKH U3 (UTYpHI Ha
IJIOCKOCTH, U3 OTPE3KA U U3 IYT'H OKPYKHOCTH.

UcnbiTanne. Ycnex m Heynaya. Cepusi MCHOBITAHWM 1O TEPBOTO yCIEXa.
Cepust ucnbiTanuii bepHymn. BeposTHOCTHM COOBITHII B CEpUU  MCHBITAHUMN
bepnyum.

CiyvaiiHass BeJIMYMHA U PACIPENICICHUE BEPOSITHOCTEM. MaTemaTuueckoe
oXuJaHue u aucnepcus. llpumepbl MareMaTM4ecKOro OXKHIAaHHUA — Kak

%2 U3yuenue TeMaTHUECKHX pa3eoB «Baenenne B Teopuio rpadosy, «Cirydaiiibie COBBITHS IPeIyCMaTPUBACTCS
Ha 5-oM roxa oOydenust Ha ypoBHe OOO, uyTo obecreunBacT BO3MOXKHOCTH YBEJIMYEHHUS Y4eOHOTO BpEeMEHH Ha
M3ydeHHe MaTepuaa 1o NpeICTaBIeHHBIM TEMaTHYECKUM pa3zieiam.

2 Wsyuenne TematHueckux pasnenoB «[eomerpuueckas BepoATHOCTH», «Mcmprranus Bepuymmm», «Ciyuaiinas
BEJIMUMHA» NpeaycMarpuBaeTcss Ha 6-oM rojx oOyueHust Ha ypoBHe OOO, uyTo oOecreunmBaeT BO3MOXHOCTH
YBEJIMYECHHUS yueOHOTO BpeMEHH Ha M3y4YEeHHE MaTepualla 1o Ipe/ICTaBIeHHBIM TEMAaTHIECKUM pa3JieiaM.
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TEOPETUYECKOTO CPEAHEr0 3HAYCHUS BEJIMYMHBI. MaremaTudeckoe OXUIAAHUE U
JUCIIEPCUS]  CIyYallHOM BEJIIMYMHBI «YUCIO YCIEXOB B CEPUHM HCIBITAHUU
bepuymnm.

[Tonsitue o 3akoHe OoJblIUX yucen. M3MepeHne BeposTHOCTE ¢ MOMOIIBIO
yacToT. Posib 1 3HaUeHHEe 3aKOHa OOJIBIINX YUCEN B MPUPOJIEC U OOIIECTBE.

HPEAMETHBIE PE3YJIbTATBI

OcBoenue yueOHOro Kypca «BeposTtHOCTh u cratucTuka» B /—10 kimaccax
JOJDKHO ~ o0ecneyrBaTh  JOCTHKEHUE  YKA3aHHBIX  HIDKE  MPEAMETHBIX
00pa30BaTENbHBIX PE3yIbTATOB.

7 KIIACC

Yurate uHPOpMAINIO, NPEACTABICHHYIO B Tabmumax, Ha Jauarpammax,
NPEACTABIATh JAHHBIE B BUJE TaOJMI, CTPOUTh JUArpaMMbl (CTOJIOMKOBBIE
(cronbuatkie) ¥ KpyroBbi€) IO MacCHBaM 3HAYCHUH.

OnuceiBaTe ¥ HMHTEPIPETUPOBATH  PEAJIBHBIE  YHCJIOBBIE  JAaHHBIE,
Mpe/ICTaBJICHHbIC B TA0JINIIAX, HA TUarpamMMax, rpapukax.

Hcnons30BaTh 11 ONMCAaHUS JAHHBIX CTATUCTHYECKUE XapaKTEPUCTHUKU:
cpenHee apuMeTHUecKoe, MeAuaHa, HauOoJiblIee W HAUMEHbIIEE 3HAYEHUS,
pa3max.

HNMeTp mpeacTaBieHHE O CIy4allHOW W3MEHYMBOCTH Ha NPHUMEpax IIEH,
(U3MYECKUX BEIIMYMH, AHTPONOMETPUYECKUX JIaHHBIX, UMETh IPEICTABICHHUE O
CTaTUCTUYECKON YCTOMYNBOCTH.

8 KUIIACC

W3Bnekate © mnpeoOpa3oBbIBATH HHPOPMALMIO, TMPEICTABICHHYIO B
pa3NMYHBIX MCTOYHMKAX B BHUJE TaOJML, aUarpamMm, rpaukoB, MpPECTaBIATH
JaHHBIE B BUJE TaOIUL, 1Uarpamm, rpa)ukosB.

OnuceiBaTh JaHHBIE C MOMOIIBIO CTAaTUCTUYECKUX ITOKA3ATEJIEH: CPEeIHMX
3HAYEHUI U Mep paccenBaHus (pa3max, JUCIEPCHS U CTAHIAPTHOE OTKIOHEHUE).

Haxonuth 4acTOTHI YUCITIOBBIX 3HAUYEHUN U YaCTOTHI COOBITUI, B TOM YHUCIIE
0 pe3yJbTaTaM U3MEPEHUN U HAOIIOACHHM.

Haxonutb BeposSITHOCTH CITydalHBIX COOBITUI B OMBITAX, 3HAs BEPOSTHOCTH
AIIEMEHTapHbIX COOBITHI, B TOM 4YHCI€ B ONBITaX C PaBHOBO3MOXHBIMU
3JIEMEHTaPHBIMU COOBITUSMHU.

9 KUIIACC

W3Bnekath © mnpeoOpa3oBbIBaTh HHPOPMAILIMIO, TMPEJICTABICHHYIO B
pa3IMYHBIX MCTOYHUKAX B BHUJAE TaOJIML, AUArpamm, rpapukoB, MpPeICTaBISATH
JaHHBIE B BUJE TaOIUL, 1Uarpamm, rpa)ukosB.

Hcnonb3oBarh rpaduyeckue MOJAENHU: JIEPEBO CIy4alHOIO 3KCIEpPUMEHTAa,
TyarpaMMbl Diisiepa, YucaoBasi nmpsimasi.

OnepupoBarh MOHATUSMU: MHOXKECTBO, ITOAMHOYKECTBO, BBINOJHATH
omepaly HajJ MHOXECTBaMHM: OObEIUHEHHE, NepeceyeHue, IOIOJIHEHUE,
NEPEYNCIIATD FIEMEHTHI MHOKECTB, IPUMEHITh CBOMCTBA MHOKECTB.

Hcnonb3oBath rpaduyeckoe NpeAcTaBIEHUE MHOMXKECTB U CBSI3eH MEXIy
HUMU JUIsI ONIMCAHUA MPOLIECCOB U SIBJIICHHUW, B TOM YHCJIE€ NIPU PELICHUM 3a7a4 U3
JIPYTUX Y4EOHBIX MPEIMETOB U KYPCOB.
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10 KUIIACC

W3Bnekate © mnpeoOpa3oBbIBaTh HHGPOPMAILIUIO, TMPEJCTABICHHYIO B
pa3IMYHBIX MCTOYHUKAX B BHJE TaOJMI, aUarpamm, rpapukoB, MNpPeCTaBISATH
JTAaHHBIEC B BUJE TaOJIUIl, 1Uarpamm, rpadukoB.

Pemate 3amaun OpraHuW30BaHHBIM MEPeOOPOM BAPUAHTOB, a TaKXKE C
UCII0JIb30BAaHUEM KOMOMHATOPHBIX MPABUI U METOJIOB.

Hcenonp30BaTh ONMCATENbHBIE XAPAKTEPUCTUKHA IS MACCUBOB YHMCIIOBBIX
JIAHHBIX, B TOM YHCJIE CPETHUE 3HAYEHUs U MEPBI PACCENBAHUS.

Haxonuth 4acTOThI 3HAYEHUI U YaCTOTHI COOBITHS, B TOM YHCJIE MOJIb3YSACh
pe3yNbTaTaMy MPOBEAEHHBIX U3MEPEHHUIN U HAOIIOICHUH.

HaxoauTs BEepOsSTHOCTH CIIydallHBIX COOBITHI B M3YYCHHBIX OMBITaX, B TOM
YHUCJIE B OMNbBITaX C PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITHUSIMHU, B CEpUAX
VCIIBITAHUM J10 IIEPBOIO YCIIEXa, B CEpUAX UCIBITAHUM bepHyIuIn.

NmMeTp mnpencraBiieHHE O CIIyYalHOM BEJIMYMHE W O paclpeieIcHUun
BEPOSITHOCTEN.

HNmeTs mnpencTaBieHuMe O 3aKOHE OOJBIIMX YHCEN KakK O IpPOSBICHUU
3aKOHOMEPHOCTH B CIIy4yallHOM M3MEHYMBOCTU U O POJIM 3aKOHA OOJIBIINX YHCEI B
pUpPOE U OOIIECTRBE.



TEMATHYECKOE INTAHUPOBAHHUE
TeMaTrueckoe IUIAHUPOBAHKE 10 JAUCIMILIMHE «BepOSTHOCTh M CTATHCTHKA» IMPEACTABICHO Mo rojgam obydenus (7-10
KJIacChI).
OCHOBHBIC BUJIBI JICATEIBHOCTHA 00YUYAIOIIMXCS MIEPSUNCIICHBI TPH U3YYCHUN KaXI0W TEMbI U HAIPABJICHBI Ha TOCTH)KCHUE
IUIAaHUPYEMBIX Pe3yJIbTaToB 00ydeHus. IlepeucHb BUAOB AEATCILHOCTH MOKET OBITh PACIIMPEH HIIM COKPAIIEH — C y4ETOM

BO3MOXHOCTEH U OrpaHUYEHUN 00y4aronInXcsi, 00yCIOBICHHBIX CTPYKTYPOU HapyIlIeHUs MPU MATOJIOTHH CITyXa.

7 KJIIACC

OO01ee KOJIMYEeCTBO 4acoB — 34 yaca.

Tembl (TeMaTHYECKHE
0J10KM/MOYJIH)

OcHoBHOE CoacpiKaHue

OcHoBHbBIE BHADBI 1eSITEJIbHOCTH oﬁyqamumxcﬂ

IIpeacrasiaenue
AaHHBIX (7 4)

[IpencraBieHre  NaHHBIX B TaOJIHIAX.
[IpakTH4eckre BBIYUCICHHS 110 TAOIMYHBIM
JTaHHBIM. VI3BICUEeHWE W HWHTEPIPETAIHS
TaOJIMYHBIX JaHHBIX. [IpakTHdeckas padoTa
«TabauusIy.

I'padmueckoe mpencTaBieHne TaHHBIX B BUIC

KpYIOBBIX,  CTOJOMKOBBIX  (CTOJIOYATHIX)
nuarpamm. UTeHHe U ITOCTPOECHHE Juarpamm.
[Ipumepsl  neMorpapuyeckux  Iuarpamm.

ITpakTuyeckas pabota «/luarpaMmseD».

B meuenue yuebnozo 2ooa: 1noHUMAaThb, NPUMEHSITb B CaMOCTOSATEIbHON
peuu, BOCIPUHUMATh (CIyXO3PUTEIBHO W/WIM Ha CIyX C Y4ETOM YPOBHS
CIIyXOpPEUeBOI'0 pa3BUTHS OOy4yaroUMXcs) M JOCTATOYHO BHATHO H
€CTECTBEHHO BOCIIPOM3BOJUTH TEMAaTHUYECKY0 M TEPMHHOJIOTMYECKYIO
JIEKCUKY, a TaKXe JIEKCHUKY [0 OpraHu3aluyd y4eOHOW [eATeIbHOCTH.
BeimonuaTe ¢oHeTHUecKyo 3apaaky. Mcnonp3oBaTh JaKTHIBHYIO (YCTHO-
JAKTUIBHYIO Peyb) B KAYECTBE BCIIOMOTraTeIbHOIO CPEJICTBA OOILIEHHUSI.

Ilo oxonuanuu kadicoou yueOHOU uemeepmu: BOCHPUHUMATb HA CIyX U
BOCIPOU3BOANTH TEMATUYECKYIO U TEPMUHOJIOTMUECKYIO JIEKCUKY Y4eOHOM
JUCLUIUIMHBIL, @ TAKXKE JIEKCUKY IO OPraHU3aluu Y4eOHOM! AeSTelNbHOCTH.
OcBauBath cr1ocoObI MPEICTABICHHS CTATUCTUYECKUX JTAHHBIX U YHCIIOBBIX
MacCHBOB C IIOMOINBIO TabMWIl W JAMarpaMM C HCIIOJIb30BaHUEM
aKTyaJIbHBIX UM BaXHBIX  JaHHBIX  (Jemorpaduyeckue  JaHHBIE,
IIPOU3BOJICTBO TNPOMBIIUIEHHON M CEJIbCKOXO3SMCTBEHHON MPOIYKINH,
OOLIECTBEHHBIE Y IPUPOIHBIE SIBICHHUS).

N3yuatb  MeTombl  paboThl ¢ TaOJAMYHBIMH U TpapUUeCKUMHU
MPEJICTAaBICHUSIMA JAHHBIX C IIOMOIIbIO LU(POBBIX PECYPCOB B XOJE
PAaKTUYECKUX paboT.

OmnucaresbHasn
CTATHCTHKA (8 1)

Yucnoseie
apupMeTHIecKoe.
Menuana 9ucioBoro Habopa. YCTOMYMBOCTH
MeJIMaHBbI.

HaOOPBHI. Cpennee

OcBauBaTh MOHATHA: YHMCIOBOW HAOOp, Mepa IEHTPalIbHOW TEHJEHIIUN
(Mepa 1ieHTpa), B TOM YHUCIIe Cpe/iHee apupMeTHIecKoe, MeHaHa.
OmnuceiBaTh  CTATUCTUYECKUE  JaHHbIE C  ITOMOIIBIO
apudMeTHIecKoro U Meauansl. Pemare 3agaun.

CpenHero
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[TpakTuueckas paborta «CpeqHue 3HAUCHUS.

W3yuaTh CBOWCTBA CpEJHHMX, B TOM YHCIE C IOMOMIBIO IH(PPOBBIX

HaubGonbmiee u  HauMmeHblllee 3HAYEHUS | PECYpCOB, B XO/1€ MPAKTUUYECKHUX PalOT.
YUCIIOBOro Habopa. Pa3max. OcBauBaTh TOHATHS: HAaWOOJBIIEC W HAMMEHBIIEE 3HAYCHUS YHCIOBOTO
MaccHBa, pa3Max.
Pemate 3amaun Ha BBIOOp criocoOa ONMMCAaHUs TaHHBIX B COOTBETCTBHH C
MPUPOJIOI TaHHBIX U LENSIMU UCCIICOBAHHUS.
Cayuaiinas CnydaiiHass ~ U3MEHYHMBOCTD (mpumepsl). | OcBauBaTh MOHATHS: YaCTOTA 3HAYEHUN B MACCHBE JIaHHBIX, TPYIIIUPOBKA
U3MEHYHMBOCTH (6 1) Yactora 3HauyeHMH B MacCUMBE JAHHBIX. | JAHHBIX, TUCTOrpamMmMa.

I'pynnuposka. ['ucrorpammesl.

CtpouTh ¥ aHAIM3UPOBATH TUCTOTPAMMBI, MOAOUPATH TMOIXOIAIIMN IIIar

[MpakTuyeckas paboTta «CrnyuaiiHasl | TPYIITUPOBKH.
WU3MCHYHBOCTB. OcBauBath rpadUuecKie TMPEICTABICHHUS pa3HBIX BHIOB CIy4YailHOI
U3MEHYMBOCTH, B TOM YHCIE C MOMOIIBIO HU(DPOBBIX PECYpCOB, B XOje
NPaKTUYECKOH paboTHI.
Beenenue B Teopuio | I'pad, BepmmHa, peOpo. IlpeacraBnenme | OcBamBare moHATHA: Tpad, BepmmHa rpada, pedpo rpada, CTENeHb

rpagos (4 4) 3amaun ¢ nomomiplo  Tpada. CreneHb | (BAJICHTHOCTH BEPIIHHEI), IIENb U IHKIL.
(BaslenTHOCTh) BepmuHbL. Yuciao pébep u | OcBauBarh MOHATUS: TyTh B rpade, diliepoB myTh, 00xox rpada,
CyMMapHasi CTeNeHb BepIIMH. llenb M IUKI. | OpHEHTUPOBAHHBIN Tpad.
ITyte B rpade. IlpeacraBiaeHue o cBszHOCTH | PemaTh 3a7auM Ha TMOMCK CyMMBI CTENEHEH BepIIMH rpada, Ha TOUCK
rpada. OOxon rpada (dinmepoB myTh). | 00xoaa rpada, Ha MOUCK MyTEH B OPUEHTUPOBAHHBIX Ipadax.
[IpencraBnenne 00  opueHTHpoBaHHBIX | OcBaMBaTh CIOCOOBI MPEACTABICHUS 3a/1au U3 Kypca areOpbl, TeOMETPHH,
rpagax. TEOpUU BEPOSITHOCTEH, APYTrUX MpPEeIMETOB C MOMOIIbI0 IpadoB (KapThl,
CXEMBI, JJIEKTpUYECKHEe LenH, (YHKIMOHAJIBHBIE COOTBETCTBHUS) Ha
npuMepax.
BepositHocTh u | CnyyaifHplif ombIT M ciy4aifHoe coObiTue. | OcBaMBaTh MOHATUSA: CIyYallHBIH ONBIT M CIy4yailHOe COOBITHE,
yacrora cJaydaiinoro | BeposatHocth M dactota coObiTusl. Poiib | MamoBeposITHOE M MPAKTUYECKU JOCTOBEPHOE COOBITHE.
coObITHA (4 1) MaJIOBEPOSATHBIX u npakTudecku | M3ydaTh 3HaYMMOCTh MaJIOBEPOSTHBIX COOBITHI B PUpPOAE U 00IIecTBE Ha

JIOCTOBEPHBIX COOBITHM B TpUPOJE U B
obmecTBe. MoHeTa M HUrpaibHas KOCTh B
TEOPHUH BEPOATHOCTEN.

IIpakTuyeckas pabora «YHactoTa BBIIAIEHUS
opJsay.

BaXXHBIX NpUMeEpax (aBaphH, HECUACTHBIE Cllydad, 3allUTa MEepCOHATBbHOM
uHpOpMalny, Iepeaayda JTaHHbIX).

N3ydyatp poib KIACCHYECKHX BEPOSTHOCTHBIX
UTpalibHasi KOCTh) B TEOPUU BEPOSTHOCTEH.
HabmonaTe 1 M3y4yaTh 4acTOTY COOBITHI B MPOCTBIX IKCIEPUMEHTaX, B
TOM 4YHCIE C TOMOUIbIO IM(PPOBBIX PECYPCOB, B XOJ€ MNPAKTUYECKOM
paboTHI.

Mozenel  (MOHeTa,
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O6o01eHune
cUcTeMaTH3auus
HU3Y4YE€HHOT 0
MarepuaJjia (5 4)

IIpencraBnenue
CTaTUCTHKA.
COOBITHSI.

JTAHHBIX.
BepositHOCTB

OnucarenbHas
CIIy4aitHOTO

ITIoBTOPSATH N3y4EHHOE U BBICTPAMBATH CUCTEMY 3HAHUM.

Pemarp 3amaum Ha INpEeACTaBICHUE M ONMCAaHME [AHHBIX C IOMOILBIO
U3YYEHHBIX XapaKTEPUCTHK.

OOcyxnarb IpUMEpbl  CIy4alHBIX  COOBITUH, MAaJOBEPOSTHBIX MU
NPAaKTUYECKH JOCTOBEPHBIX CIyYalHBIX COOBITHH, UX POJMU B MPUPOJAE H
JKU3HU 4€JI0 BEKa.




8 KJIACC

OO011ee KOJIMYECTBO 4acoB — 34 yaca.
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Tembl (TeMaTHYECKHE
0JI0KU/MOLYJIN)

OcHoBHOe conep:kanue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOHII/IXCH

IHoBTOpenue (4 1)

[IpeacraBnenne  nanHbiX. OnucarenbHas
craructuka.  CrnydaiiHas ~ W3MEHYUBOCTb.
Cpennue 9ucioBoro Hadopa.

Crnydaiinple  coOblTHA.  BepostHocTH U

yacToTEl. Kiaccuueckue wMoaenn TCOpUHn
BePOHTHOCTeﬁZ MOHCETA U UI'paJibHasA KOCTb.

B meuenue yuebOnoco 2o0a: MOHUMATh, MPUMEHATH B CAMOCTOSTEIHHOMN
pedr, BOCIIPUHUMATH (CIyXO3pUTEIBHO W/MIU HA CIyX C Y4ETOM YpPOBHS
CIIyXOpEYEBOTO pa3BUTHS OOYYAIOUIMXCS) W JOCTaTOYHO BHATHO H
€CTECTBEHHO BOCIPOM3BOAUTh TEMAaTUYECKYHD M TEPMHHOJOTHYECKYIO
JEKCUKY, a TaKXe JIEKCHUKYy [0 OpraHu3aluyd y4eOHOW JeATeIbHOCTH.
Bremonusate (oHeTrueckyro 3apsanaky. Mcrmons3oBaTh NaKTHIBHYIO (YCTHO-
JAKTWIBHYIO PEYb) B KAUYECTBE BCIIOMOTATEIILHOTO CPEICTBA OOIICHHSI.

Ilo oxoHuanuu xasxicoou yyeOHoOU uyemgepmu: BOCIPUHUMATH Ha CIyX H
BOCIIPOM3BOAMTH TEMAaTHYECKYIO U TEPMUHOJIOTHYECKYIO JICKCUKY y4eOHOI
JTUCIUILIMHBIL, 8 TAKXKe JIEKCUKY 10 OpraHU3aIii Y4eOHOM e TeIbHOCTH.
IToBTOPSTH M3y4EHHOE U BBICTPAMBATh CUCTEMY 3HAHMIA.

Pewate 3amaunM Ha mnpeAcCTaBI€HUE W OMNMCAHUE JAHHBIX C IMOMOILIBIO
M3YYEHHBIX XapaKTEPUCTHK.

Pemate 3a1auu Ha IPEICTaBICHUE IPYNIIUPOBAHHBIX JAaHHBIX U OMMCAaHUE
CIy4ailHOM U3MEHYUBOCTH.

Pemate 3amaum  Ha omlpeneNeHUMEe YacTOThl CIy4alHBIX COOBITHH,
00CyXJI€HUE TPUMEPOB CIYYalHBIX COOBITHI, MAaJOBEPOATHBIX U
IPAaKTUYECKH JOCTOBEPHBIX CIIydaillHBIX COOBITHH, UX POJM B MPUPOJAE U
JKA3HU YEII0BEKA.

OnucarejbHas
CTATUCTHKA.
PaccenBanmne JaHHBIX

(7 )

Otknonenus. Jlucnepcust yMcioBoro Habopa.
CrannaptHoe OTKJIOHEHHE YK CIIOBOTO
Habopa. J[uarpaMmMel paccenBaHUsl.

OcBauBaTh TOHSATHSA: JHUCIEPCHS W  CTAaHJAPTHOE  OTKJIOHCHHUE,
HCIIOJIB30BATh OTH XaPAKTCPUCTHUKU IJIA OIIMCAHHA PAaCCCUBAHUA JJaHHBIX.
BbiiBUraTh runote3bl 00 OTCYTCTBUU WM HAJMYUH CBSI3U 10 AHarpaMmam
paccerBaHusl.

CTpouTh AMarpaMMbl paCCEUBaHUS MO UMEIOIIUMCS JaHHBIM, B TOM YHCJIC
C MOMOIIHIO KOMITBIOTEPA.

Mmuo:xecTBa (7 4)

MHoxecTBO, MOAMHOKeCTBO. Onepaiuu Haj
MHOXECTBaMHU: OOBEAMHEHUE, TEepPECEUCHHE,
JOIIOJIHCHUE,

OcBauBaTh MOHATHUS: MHOKECTBO, PJIEMEHT MHO>KECTBA, ITOJIMHOKECTBO.
BrImoHATE omepari HaJ, MHOXECTBaMU: OOBEIWHEHHUE, IMepecedcHue,
JIOTIOJTHEHHE.
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CgoiicTBa omepaluii HaJl MHOXECTBaMHU:
MepPEeMECTUTENBHOE, coueTaTesbHoe,
pacnpeenTenbHOe, BKIIOUEHUS.
I'padmueckoe npencraBaeHNEe MHOKECTB.

Hcnonp3oBaTh CBOMCTBA:
pacnpenenuTeabHOe, BKIIOUCHHUS.
Hcnonbs3oBark rpaduyueckoe MpeACTaBICHWE MHOXKECTB IMPH ONUCAHUU
peaNbHBIX MPOIIECCOB U SBJICHHUH, IPU PEUICHUH 3a1a49 U3 IPYTUX y4eOHBIX
MPEAMETOB U KYPCOB.

NEPEMECTUTCIIBHOC, COUYCTATCIBHOC,

BeposiTHOoCTB OnemMeHTapHbIe COOBITHS. Cnydaiinble | OcBaMBaTh MOHATHUSA: 3JIEMEHTAapHOE COOBITHE, ClydallHOe COOBITHE Kak
CJIy4aiiHOTO COOBITHS | COOBITHSL. brnaronpusTcTByIoUe | COBOKYIIHOCTb ONMarompuATCTBYIOIIMX  JJIEMEHTAPHBIX  COOBITHA,
(119 JIEMEHTapHblE  COOBITHS.  BepoATHOCTH | paBHOBO3MOXKHBIE JIEMEHTAPHbBIE COOBITHS.
coObITHii. OmBITEI C PaBHOBO3MOXHBIMH | Pemars 3a1aun Ha BBIUMCIIEHUE BEPOSTHOCTEH COOBITHIA TI0 BEPOATHOCTSIM
JIEMEHTapHbBIMH  cOOBITUAMU.  CilyyailHbIN | 3JIeMEHTapHBIX COOBITHI CITy4yailHOTrO OmbITA.
BEIOOD. Pemarp 3agauum Ha BBIUMCIEHHE BEPOSITHOCTEM COOBITUH B OMNBITAX C
[IpakTnueckas pabota «OnbITHI C | pPABHOBO3MOYKHBIMU ~ 3JIEMEHTapHbIMU COOBITMSMH, B TOM 4YHCIE C
PaBHOBO3MOYKHBIMU AJIEMEHTAPHBIMU | IOMOIIbI KOMIIBIOTEPA.
COOBITUSAMU. IIpoBoguTh M W3y4aThb OMBITHI C PABHOBO3MOKHBIMM 3JIEMEHTapHBIMHU
COOBITUSIMH (C HMCIOJIb30BAHUEM MOHET, HUIPalbHBIX KOCTEH, Apyrux
MoJieliell) B X01€ MPAKTUYECKOH paboTBhl.
O06001menue u | [IpeacraBnenne  nanHbix.  OmnucarensHas | [IoBTOpSATH M3yueHHOE U BBICTpAauBaTh CUCTEMY 3HAHUI.
CHCTeMaTH3alUsA cTaTUCTUKA.  BeposaTHocTh  ciydvaiiHoro | PemaTe 3amauM Ha NIPENCTaBIEHHWE W ONKUCAHUE JAHHBIX C IIOMOIIBIO
HU3y4EeHHOr0 COOBITHSL. M3YYEHHBIX XapaKTePUCTHUK.

marepuaJa (5 )

Pemate 3amaum Ha HaxoXJEHHE BEPOATHOCTU CIIydyallHOro coOBITHS (B
pamMKax U3y4eHHOro).




9 KVIACC

OO011ee KOJIMYECTBO 4acoB — 34 yaca.
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Tembl (TeMaTHYECKHE
0JI0KU/MOLYJIN)

OcHoBHOe coaepkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOHII/IXCH

IHoBTOpenue (4 1)

[IpeacraBnenne  nanHbiX. OnucarenbHas
CTaTHCTHUKA. BepositHocTh  citydaifHOTO
COOBITHSI.

B meuenue yuebnoco 2o0a: TOHHMATh, NPUMEHITH B CaMOCTOSTEIbHON
peuu, BOCOIPUHUMATh (CIYXO3PUTEJIBHO U /WM Ha CIyX C Y4ETOM YPOBHS
CIIyXOpEYEBOTO pa3BUTHS OOYYAIOUIMXCS) W JIOCTaTOYHO BHATHO H
€CTECTBEHHO BOCIIPOM3BOJUTH TEMAaTHUYECKY0 M TEPMHHOJIOTMYECKYIO
JEKCHKY, a TaKKe JIEKCHKY II0 OpraHu3alMd Y4eOHOH JAeATEeIbHOCTH.
BeimonusaTe ¢oHeTHueckyo 3apaaxky. Mcnonp3oBaTh JaKTHIBHYIO (YCTHO-
JAKTUIBHYIO PeUb) B KAUECTBE BCIIOMOTraTeIbHOIO CPEJICTBA OOILIEHHUSI.

Ilo oxonuanuu kasxcoou yuebHou uemeepmu: BOCIPUHHMATh Ha CIyX U
BOCIIPOM3BOAMTH TEMAaTHYECKYIO U TEPMUHOJIOTHYECKYIO JICKCUKY y4eOHOI
JUCLUIUIMHBL, @ TAKXKE JIEKCUKY IO OPraHu3alui Y4eOHO! AeATeIbHOCTH.
IToBTOPSTH M3y4EHHOE U BBICTPAMBATH CUCTEMY 3HAHUM.

Pemarp 3amaum Ha NpeACTaBICHUE M ONMCAHME [AHHBIX C IOMOILBIO
M3YYEHHBIX XapaKTEPUCTHK.

Pemate 3amaum Ha HaxoXJE€HHE BEPOATHOCTU CIIyyailHOro coOBITHS (B
pamKax U3y4eHHOro).

BBenenue B Teopuio
rpados (6 u)

HepeBo. CBolicTBa aepeBa: €IMHCTBEHHOCTD
MyTH, CYUIECTBOBAHME BHUCSYEH BEPILMHBI,
CBS3b MEXKJY 4YHMCIIOM BEPIIMH U YHUCIOM
pé6ep. [IpaBuiio yMHOXKEHUS.

OcBauBaTh MOHATHS: JepeBO Kak TIpad Oe3 LMKIA, BHUCAYAs BEpIIMHA
(J1ucT), BETBB JiepeBa, MyTh B IEpPEBE, AMAMETP JIepeBa.

N3yuaTh cBoMcTBa JepeBa: CYLIECTBOBAaHME BHCSYEH  BEpLIMHBI,
CAVMHCTBCHHOCTL IMYTHU MCKAY ABYMS BCPIIMHAMH, CBA3b MCXKIAY 4YHCIOM
BEpILKH U YuciIoM pEdep.

Pemarp 3a1aun Ha MOWCK U MEpEUMCIICHUE MyTeH B JepeBe, ONpeeeHHe
yuciaa BepIMH Wi pébep B JepeBe, 00xoJ OMHApHOrO AepeBa, B TOM
YUCJIC C TPUMCHCHUCEM IIpaByJia YMHOXCHUS.

Cayuaiinble cOOBITHS

(13 v)

[IpotuBomnonoxkHoe coObiTHe. Jlmarpamma
Oiinepa. OObeauHEHHE W IEpecedeHHe
coObITHil. HecoBmecTHbIe coObITHS. Popmyra
CIIOKECHUSA BEpPOSITHOCTEH. IIpaBuno
YMHOXEHUS BEPOATHOCTEM. YcnoBHas

OcBauBaTh MOHSITHSI: B3AUMHO MPOTHUBOIOIOKHBIE COOBITHS, ONIEPAIUU HAJT
COOBITHAMH, OOBETMHEHHE M TepecedeHrne COOBITHH, Auarpamma Diliepa
(Ditnepa—Benna), COBMECTHBIE U HECOBMECTHBIE COOBITHSI.

N3yuaTe T€OpEMBI O BEPOSTHOCTH OOBETUHEHHS JBYX COOBITHH ((hopmMyITbI
CJIOKEHHSI BEPOSITHOCTEN ).
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BEPOSITHOCTb. HesaBucumslie COOBITHSL.
IIpencraBieHue Ciy4aifHOro 3KCIIEPUMEHTA B
BHJIE JIEpEBa.

Pemarp 3amaun, B TOM 4McCIE€ TEKCTOBbIE 3aJadd Ha OIPEACICHUE
BEPOATHOCTEH OOBEAMHEHUS M TMEpPeceYeHUs] COOBITHII C TOMOIIBIO
YHCIOBOM MPSIMOH, Tuarpamm Ditniepa, GOpMYIIbl CIOKEHHUS BEPOSTHOCTEH.
OcBauBaTh MOHATHS: NPABWIO YMHOXXEHHUS BEPOSTHOCTEH, YCIOBHAs
BEPOSITHOCTH, HE3aBUCHMBbIE COOBITHUS IEPEBO CIIyYATHOTO OIBITA.

W3yuath cBoOiiCTBa (OMpeaesieHrs) HE3aBUCUMBIX COOBITUH.

Pemate 3a1aun Ha onpe/eieHle U UCTIOIb30BAHNE HE3ABUCUMBIX COOBITHIA.
Pemarp 3agaun Ha MOHMCK BEPOATHOCTEH, B TOM YHCIE YCIOBHBIX, C
MCII0JIb30BAaHUEM JIEPEBA CIIYYalHOT'O OIIbITA.

JIeMEHTBbI
koMOuHaTopuku (6 )

KomOunaropHoe MIPaBUIIO YMHOXEHHUS.
[lepecranoBku. @akrtopuan. CoueTaHus Hu
yucno coueranuil. TpeyrosbHuk [lackans.

[IpaxTrueckas pabota «Bpruucnenue
BEPOATHOCTEN c MCII0JIb30BAaHUEM
KOMOWHATOPHBIX ~ (YHKIUH  3JIEKTPOHHBIX
TaOJIULY.

OcBauBarb HOHSTHSL: KOMOMHATOpHOE  IPaBUIIO YMHOKEHHS,
yHopsii0YeHHasl napa, Tpolka 0ObEKTOB, IEPECTAHOBKA, (pakTOpHall yucia,
COYETaHUE, YUCIIO COUYETAHMM, TpeyroibHUK [lackais.

Pemarp 3agaun Ha [epeynCICHME YHOPSAJOYEHHBIX IMap, TPOEK,
MEPEUYHCIICHUE T[EePECTAaHOBOK M COYETAHHUW SJEMEHTOB pPa3jMYHBIX
MHO>KECTB.

Pemarp 3amaunm Ha TOpUMEHEHHWE YHWCIA COYETaHMM B anredpe
(cokpaiénnoe ymMmHOKeHue, ouHom HrroToHa).
Pemarp, nmnpumeHsiss ~KOMOMHATOpUKY, 3aJa4d Ha  BBIYHCICHUE

BEPOATHOCTEW, B TOM YHUCJIE C MOMOIIBIO 3JIEKTPOHHBIX TaOJMI] B XOAE
NPAaKTUYECKOH paboThI.

O0o00menue "

CHCTeMATH3AIMS
HU3Y4YEHHOT0
marepuaJa (5 )

DneMeHTbl KOMOWHATOPUKH.
BeposiTHOCTB ci1y4aiiHOrO COOBITHS.

IToBTOPSTH N3y4EHHOE U BBICTPAMBATH CUCTEMY 3HAHUM.

Pemate 3amaun Ha nepedMcieHHe KOMOMHALMK (4MciIa NEpecTaHOBOK,
yuciaa COYETAaHWM), Ha HAXOXKICHHE BEPOSTHOCTEW COOBITHH ¢
OpPUMEHEHHEM KOMOMHATOPUKH, B TOM 4YHCIE C HCIOJIb30BAHUEM
TpeyroibpHuka [lackais.

Pemate 3aaum Ha HaxoXJAEGHUE BEPOSTHOCTEH COOBITUH (B pamKax
W3YYEHHOTO0).
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Tembl (TeMaTHYECKHE
0JI0KU/MOLYJIN)

OcHoBHOe conep:kanue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOHII/IXCH

IHoBTOpenue (4 1)

DneMeHTbl KOMOMHATOPUKH.
BepositHOCTB CiTydaifHOTO COOBITHS.

B meuenue yuebnoco 2o0a: TOHHMATh, NPUMEHITH B CaMOCTOSTEIbHON
peuu, BOCIPUHUMATh (CIIyXO3PUTEIbHO W/WIM HA CIyX C Y4ETOM YpPOBHS
CIIyXOpEYEBOTO pa3BUTHS OOYYAIOUIMXCS) W JIOCTaTOYHO BHATHO H
€CTECTBEHHO BOCIIPOM3BOJUTH TEMAaTHUYECKY0 M TEPMHHOJIOTMYECKYIO
JEKCHKY, a TaKKe JIEKCHKY II0 OpraHu3alMd Y4eOHOH JAeATEeIbHOCTH.
BeimonusaTe ¢oHeTHueckyo 3apaaky. Mcnonp3oBaTh AaKTHIbHYIO (YCTHO-
JAKTUIBHYIO PeUb) B KAUECTBE BCIIOMOTraTeIbHOIO CPEJICTBA OOILIEHHUSI.

Ilo oxonuanuu kasxcoou yuebHou uemeepmu: BOCIPUHHMATh Ha CIyX U
BOCIIPOM3BOAMTH TEMAaTHYECKYIO U TEPMUHOJIOTHYECKYIO JICKCUKY y4eOHOI
JUCLUIUIMHBIL, @ TAKXKE JISKCUKY IO OPraHU3aluu Y4eOHOH 1eATeIbHOCTH.
IToBTOPSTH M3y4EHHOE U BBICTPAMBATH CUCTEMY 3HAHUM.

Pemate 3amaun Ha nepedMcieHHe KOMOMHALMM (4MCiIa HEPEeCTaHOBOK,
YyHhClla COYETaHWM), Ha HaXOXKJIEHUE BEPOATHOCTEW COOBITUH C
OpPUMEHEHHEM KOMOMHATOPUKH, B TOM 4YHCIE C HCIOJIb30BAHUEM
TpeyronbHuka [lTackans.

Pemate 3aaun Ha HaxoXKJAEHUE BEPOSTHOCTEH COOBITHH (B pamKax
M3YYEHHOT0).

I'eomeTpuueckas
BEpPOSITHOCTH (4 4)

I'eomeTrprueckas BepoATHOCTb. CilydaliHBIN
BBIOOP TOYKM U3 (UIYypbl Ha IUIOCKOCTH, W3
OTpE3Ka, U3 YT OKPYKHOCTH.

OcBauBarh IOHATHE FCOMeTqueCKOﬁ BCPOATHOCTH.

Pemrats 3aJa4u Ha HaXOXACHUC BGpOHTHOCTeﬁ B OIIbITax, NpCACTaAaBUMBIX
KakK BLI60p TOYCK U3 MHOI'OYrOJIbHUKA, Kpyra, OTpE3Ka WU AOYTH
OKPY>KHOCTH, YUCJIOBOI'O ITPOMEKYTKA.

HcnbuiTanus
Bepnyaau (8 u)

Hcneiranne. VYcenex u  Heymada. Cepus
WCIIBITAaHUHM 10 NEPBOro ycmexa. McnblTaHus
bepuymnu. BepostHocTu coObITHil B cepuu
ucneitanuit bepuymu. [Ipaktuyeckas padora
«HcnublTanus bepuymnm».

OcBauBaTh NMOHATHA: MCHBITAaHHE, JIEMEHTapHOE COOBITHE B MCIBITAHUH
(ycmex u Heynauda), cepusi HCIBITaHUM, HACTyIJIEHHE IEPBOTO Yycrexa
(neynaunm), cepust ucnbiTanuit bepaymm.

Pemarp 3amaun Ha HaXxoXJIEHUE BEPOSTHOCTEH COOBITUH B Ccepuu
UCTIBITAHUN JI0 TIEpBOrO YCIeXa, B TOM YHCJIE C MPUMEHEHHEM (POpMYIIbI
CYMMBI T€OMETPUYECKON MPOTPECCHH.

Pemate 3a1a4n Ha HaXOXKICHHUE BEPOSITHOCTEN 3JIEMEHTAPHBIX COOBITHI B
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cepud  UCIbITaHUM  bepHyiM, Ha  HaxOXIEHHE  BEPOATHOCTH
OINPEIEIIEHHOrO YUCIIA YCIIEX0B B CEpUU UCTIBITaHUM bepHyim.

W3yuaTh B XOA€ NPAaKTUYECKOH pabOTBHl, B TOM YHCIE C IOMOIIBIO
IU(PPOBBIX PECYPCOB, CBOMCTBA BEPOSTHOCTM B CEpUM MCIBITAaHUH
bepHyim.

Cuayyaiinasi BeJUYUHA

(8 4)

CiyyailiHass BeJIMYMHA W paclpeeieHue
BEPOATHOCTEN. MareMaTHyecKoe OKUIAHUE U
JUCTIepCcHs CiiydalHOW BenuuuHbI. [Ipumepsl
MaTeMaTU4eCcKoro OKHMJIaHUSI KaK
TEOPETUYECKOTO CpeIHEero 3HAYEHUS
BEJIMYUHBI.

[lonsiTne o0 3akoHe OONBLIMX  YHCEN.
N3mepenue BEpOSITHOCTEM €  MOMOILBIO
yacToT. [IpumeHenne 3aKkoHa OONBIINX YHCET.

OcBOUTPh NOHATHSA: ClydaliHas BEJIUYHMHA, 3HAYECHUE CIy4YallHOW BEJIMYMHBI,
pacrpeeIeHre BEPOSITHOCTEH.

W3yuath u 00CyKIaTh IPUMEPHI TUCKPETHBIX U HEMPEPHIBHBIX CIIYyYalHbBIX
BEIMYMH (pOCT, BEC 4YeNO BEKAa, YHUCICHHOCTb HACEJICHUs, JpYyrue
W3MEHUYUBBIE BEJIMYMHBI, PACCMOTPEHHbIE B Kypce€ CTAaTUCTUKH),
MOJICTIbHBIX CIIYYalHBIX BEJIMYWH, CBSI3aHHBIX CO CIIYYalHBIMHU OIIBITAMH
(Opocanue MOHETBI, UTPATBHON KOCTH, CO CIy4YailHBIM BEIOOPOM H T. I1.).
OcBauBaTh TOHATHUS: MAaTEMAaTUYECKOE OXKUJAHWE CIIYYailHOW BEIIMYMHBI
KaK TEOPETHUYECKOe CpeJHee 3HAYCHHE, UCIEPCUs CIIy4alHON BETMYHUHBI
KaK aHaJIOT AUCIIEPCUM YUCIIOBOrO Habopa.

Pemarp 3a1aun Ha BBIUMCIICHHE MAaTEMaTHUYECKOTO OXKUJIAHUS U AUCIIEPCHH
JIUCKPETHOM CITy4alHON BEJIMYHUHBI 110 3aJIaHHOMY PACHPEACIICHUIO0, B TOM
qrclie 3aa4, CBI3aHHBIX CO CTPAXOBAaHUEM U JIOTEPESIMHU.

3HAKOMHTBCS ¢ MAaTEMAaTHUYECKUM OXKHJAHUEM W JUCTIEpCHEl HEKOTOPBIX
pacmpeienieHuid, B TOM 4YHCJE pacHpelesieHus CIy4ailHOW BEeTUYHHBI
«YUCIIO0 YCIEXOB» B CEpUHU UCIBITAaHUN bepHyim.

N3y4arh 9acToTy COOBITHS B TOBTOPSIIOIIMXCS CIYY4aWHBIX OMBITaX Kak
CIIyYaHYIO BEJIMYHHY.

3HaKOMHUTbCA C 3aKOHOM OosbmMx uucen (B ¢opme beprymmm): mpu
OO0JIBIIIOM YHCIIE ONBITOB YaCTOTa COOBITHSI OJIM3KA K €r0 BEPOSATHOCTH.
Pematp 3a1aun Ha U3MEepEHUE BEPOSTHOCTEH C MOMOIIBIO YaCcTOT.
OOcyxaTh pojb 3aKOHa OOJBIIMX YHCET B OOOCHOBAaHWU YaCTOTHOTO
METO/1a U3MEPEHUS BEPOSITHOCTEH.

OO6cyxnaTth 3aKOH OOJBIIMX YHCEN KaK MPOSBICHUE CTaTHCTUYECKOU
YCTOWYMBOCTH B M3MEHUYMBBIX SIBICHUSX, POJIb 3aKOHA OONBIINX YHCEN B
MIPUPOJIE U B )KU3HU YEJIOBEKA.

O0o00menue "
CHCTEeMATH3AUA

OnucarenpHasg
CIIy4aitHOTO

IIpencrasnenue
CTaTHCTHKA.

JTAHHBIX.
BepositHOCTB

[ToBTOPSITH N3YyYEHHOE U BBHICTPAUBATh CUCTEMY 3HAHUM.
Pemate 3aaun Ha IpeICTaBIICHUE U ONTMCAHNE JaHHBIX.
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HU3Y4YE€HHOI 0 COOBITHSL. DOneMeHThl ~ KOMOMHATOpWKH. | PemaTh 3a1aun Ha HAXOXJICHUE BEPOSATHOCTEH COOBITHIL, B TOM 4YHCIE B
MaTtepuaJa (10 4) CrnydaiiHble BEIMYMHBI U PACIIPEIEIICHUS. OTBITaX C PABHOBO3MOKHBIMH AJIEMEHTAaPHBIMU COOBITUSIMH, BEPOSTHOCTEH
00BEAMHECHUS U TIEPECEUCHUs] COOBITHIA, BRIYUCIISTh BEPOSATHOCTH B OIBITAX
C CEpUSAMM CITyYalHBIX UCTIBITAHUH.
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