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PaGouas nmporpamma (manee — [Iporpamma) mo npeametry «MaTemaTuka
ajgpecoBaHa OOyYarOMIMMCSl C HapyIIEHUWsAMH Ciyxa (BKJIIOYas KOXJIEapHO
UMIUIAaHTUPOBAHHBIX ), TIOTYYAIOIIMM OCHOBHOE oOIee oOpazoBanue. [Iporpamma
pa3paboTaHa Ha OCHOBE

-IIpumepHO# mporpaMmbl BOCIIUTAHUSI — C YUETOM IPOBEPSIEMBIX TpeOOBaHUM K
pesyabratam ocBoeHusi OCHOBHOM 00pa3oBaTEIbHON MPOrpaMMbl OCHOBHOTO
o011iero oOpazoBaHus;

— @enepaibHOM  alalITUPOBAHHOM 00pa30BaTENbHON MPOrpaMMbl OCHOBHOIO
oO1miero oopa3oBaHus st O0YYAIOIMIUXCSA ¢ OTPAaHUYEHHBIMU BO3MOXXHOCTSIMU
310pOBbs (YyTBEpK/IEH npukazoM Munmnpocsemienust Poccun ot 24.11.2022 N
1025 (3apeructpupoano B Muntocte Poccun 21.03.2023 N 72653);

— @epepalibHOTO MEPEUHs YUEOHUKOB, JOMYIEHHBIX K HMCIOJb30BAHUIO TIPU
peanu3alyd UMEIOIIUX TOCYJapCTBEHHYIO aKKpEAUTAIMI0 00pa3oBaTelbHbIX
MporpaMM HayajabHOTO OOIIEro, OCHOBHOTO OONIEro, CpeIHEero OOIIero
oOpa3oBaHMsI  OpraHU3alUSIMH,  OCYIICCTBISIONMMUA  OOPa30BATEIbHYIO
NEeATeNbHOCTh  (YTBEPXKIEH  mOpuKazoM  MUHHCTEpPCTBA  MPOCBEILICHUS
Poccuniickoit @enepauun ot 21.09.2022r. Ne 858, 3apeructpupoBaHO B
Muntocte Poccun 01.11.2022 N 70799);

— Canurapubix npaBuil CIT 2.4.3648-20 «CaHuUTapHO-3MHAEMUOIOTMYECKUE
TpeOOBaHMUSI K OpraHu3alusM BOCIHUTAHUS W OOydYeHHs, OTAbIXa U
037I0POBJICHUS JIeTel M MOJIOJIEeKU» (YTBEPKIEHbI MOCTaHOBJIEHHEM [ 1aBHOTO
rocyJ1IapCTBEHHOTO caHuTapHoro Bpaua Poccuiickoit ®exnepanuu ot 28.09.2020
r. Ne 28).

IlosicHuTeAbHAA 3alIUCKA

Marematrka, SBISISICH OJHUM W3 CHCTEMOOOPA3yIONIMX MPEAMETOB
Marematuka, SIBISACh OJHMM U3 CHUCTEMOOOpA3yHOIIUX MPEAMETOB IIKOJIBLHOIO
00pa3oBaHusl, UTPAET BAXXHYIO POJIb B JUYHOCTHOM U KOTHUTUBHOM pPa3BUTUU
oOyuaromuxcsi ¢ HapyuieHusmMu ciyxa. CoaepkaHue JaHHOTO Kypca COACHCTBYET
Pa3BUTUIO JIOTUUECKOTO MBIIIJIEHUS, OBJIAJICHUIO PAIIMOHAIBHBIMU CIIOCOOAMU U
npuéMaMHi OCBOEHHSI MATEMAaTHYECKOTO 3HAHHWS, OCO3HAHUIO 3aKOHOB, KOTOPBIE
JIeKAaT B OCHOBE HM3YYAa€MBbIX SIBIICHUM, a TAKXKE CYIIECTBYIOIIUX B3aMMOCBS3EH
MEXKY SBJICHUSIMH.

3HauYUTENbHA POJIb Kypca MaTeMaTHUKH JUIS OBJIQJICHUs] OOY4YaroIIUMUCS C
HapyHIICHUSIMHA CJIyXa COIMAIbHBIMHA KOMIETEHIMSIMHU, BKJIIOYas CIOCOOHOCTH
peuaTh 3HAYMMBbIC IS TTOBCEIHEBHOM XU3HU YEJIOBEKA MPAKTUYECKUE 3aJ1ayH,
YMEHHE HWCIIOJIb30BaTh NPHOOPETEHHBIC 3HAHUS JJIsd HM3YyYCHHUS OKPY KaIOIICH
JICUCTBUTEIILHOCTH.

ConepxaHue Kypca MaTeMaTUKH SIBJISIETCS BaXHbIM M JJISI YCHEUIHOTO
OCBOEHHUS MPOrpaMMHOI0 MaTepuana Mo APYruM Y4eOHBIM AUCHUIUIMHAM, IS
MPOJIOKEHUS OOYUEHUSI B CUCTEME HEMIPEPHIBHOTO 00pa30BaHus, JJIsl MOJATOTOBKHU
MOJPACTAIOIIETO MOKOJIEHHUS K TPYJIOBOU JEATEIBHOCTH — B CBA3U C HEOCIIOPUMOM
pOJBIO  MaTeMaTUKM B  HAYYHO-TEXHHUYECKOM  MPOrpecce, COBPEMEHHOM



IIPOU3BOJICTBE, HAYKE.
OO0mas xapakTepucTUKAa y4e0HOro npeamera «MareMaTHuKa

VYueOnas nucuuiuinHa «Matematuka» ocBauBaetrcss Ha ypoBHe OOO mo
BapuaHTy 2.2.2 B MPOJIOHTUPOBAaHHbBIE CPOKHU: € 5 110 10 Ki1acchl BKIIOUUTEIHHO.

OCHOBHBIMU JIMHHMSIMH COJiep>kaHusi ydeOHoro kypca B 5—10 kmaccax
SIBJISIIOTCS cieayromnue: «Yucna u BeIYUCIEHUDY, «Anredpa» («Anredpandeckue
BBIpAXKEHUS», «YpaBHEHUSI U HEpaBEHCTBa»), «DyHkiuny», «l'eomerpusi»
(«'eomeTpuyeckre GUrypsl U HX CBOMCTBa», «M3MepeHHe T€OMETPUUYECKUX
BEJTUYHNHY), « BEpOATHOCTH U CTATUCTHKA.

Pa3BuTHEe yKa3aHHBIX JIMHUM OCYIIECTBIISIETCS MMapajuIeNbHO: Kaxzias B
COOTBETCTBUM C COOCTBEHHOU JIOTMKOM, HO IIPU 3TOM B TECHOM B3aUMOJICHCTBUU.
Kpome Toro, nx 00beIMHAET JOTUYECKasi COCTABISIONIAs, TPAAUIIMOHHO TPUCYIIAs
MaTeMaTUKE M MPOHU3BIBAIOIIAS BCE MAaTEMAaTUUECKUE KYpChl U COJIEpKATEIbHbIC
muauu. ChopmynupoBannoe Bo ®I'OC OOO TpeboBaHHE «yMETh ONEPUPOBATH
HNOHATUSIMU:  ONPEJEICHUE, AaKCUOMa, TEeOopeMa, JI0Ka3aTeJbCTBO, YMEHHE
pacro3HaBaTh WCTHUHHBIE M JIO)KHBIE BBICKA3bIBaHUS, MPUBOIUTH MPUMEPHI H
KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBAHUSI U OTPULIAHUS BHICKA3bIBAHUN» OTHOCUTCS
KO BCEM Kypcam, a (popMHupoBaHUE JOTHYECKUX YMEHUN pacrpenessieTcs Mo BCeM
ronam o0ydenus Ha yposHe OOO.

B mnpouecce ypokoB mMaTeMaTHKH OOy4YarOIIMECs C HApyLICHUAMH CiyXa
3HAKOMSITCS C Pa3HOOOPAa3HbIMU MAaTEMaTUYECKMMHU MOHATUSMU U TEPMHUHAMH, C
MaTeMaTU4YeCKOM (pa3eosiorueil, YTO TMO3BOJSET CTUMYJIUPOBATH PEUEBOE
pa3BUTHE W IpeojosieBaTh ero Hepocratku. WM, wHaobopor, Onaromaps
COBEPILIEHCTBOBAHUIO CIIOBECHOM peyYu MPOUCXOIUT Haubornee TIiIyOokoe U
OCHOBATEJIbHOE  OCBOCHHME  MAaTeMaTHYeCcKoro  3HaHus,  (GOpMHpPOBaHUE
a0CTpaKTHOTO MBIIUICHUA. B JaHHOW CBSI3M CYIIECTBEHHas poOJib B OO0y4YeHUU
MaTeMaTUKe TMPUHAIJICKUT CcIoBy. B coorBerctBUHM co  crnenudukon
00pa30BaTeNbHO-KOPPEKIIMOHHON  paboThl B XO0J€ YPOKOB  MaTe€MaTUKU
peIyCMaTpUBACTCA TpPEAbSIBICHUE BEpOaTbHBIX HHCTPYKIMNA, MOCTAaHOBKA
CIIOBECHBIX 3aja4, MOOyXJeHne OOydalIuXcsi K pacCyX ACHUAM BCIYX,
KOMMEHTHPOBAHHUIO BBINOJHAEMbIX JEHCTBUN, OOBSICHEHUIO OCYLIECTBIEHHBIX
onepauuid. YUuTenab JOJKEH CO3/1aBaTh YCIOBUS, IPU KOTOPBIX Y 00YyYAIOLIUXCS €
HApYIICHHBIM CIYXOM OyAE€T BO3HUKATh MOTPEOHOCTh B PEUEBOM OOIICHUU IS
MOJIydyeHUsT TOW WJIM HWHOW MaTeMaTH4yecKod wuHdopManuu, a TakKkKe
MJIaHUPOBAHUSI, BBITIOJTHEHU S, MIPOBEPKHU MPaKTUYECKUX JeHCTBUI
MaTEMaTUYECKOTO COICPIKAHUS.

KornutuBHas cocrtaBisonias Kypca MaT€MaTHKH IO3BOJSIET O0ECIEUHTh
KaK TpeOyeMbIii cTaHAapTOM HEOoOXOAUMBIN (06a30BbIN) YpOBEHb MaTeMaTHYECKON
MOJITOTOBKH, TaK M TOBBIINICHHBIA YPOBEHb, HEOOXOMUMBINA [JIs1 YTIyOJIEHHOTO
W3YUYEHHUS IPEAMETA.

Kypc Marematukun UMeEeT SpKO  BBIPAXKEHHYIO  BOCHHUTATEIbHYIO
HAIPaBJICHHOCTh. brarogaps pa3HoOOpa3HBIM BHIIAM JEATEILHOCTH U (opmam
opranmzanu paboThl OO0y4aloUIMXCsd Ha YypOKax MaTeMaTHUKUd MPOUCXOIUT
BOCIIUTAHUE  LIEJIICYCTPEMIIEHHOCTH, BOJIM, HACTOMYMBOCTH, OCO3HAHHOU
NOTPEOHOCTH TIOBOAMTH HAYATOE JIEJIO 10 KOHLA. BBINOIHSS Te WM MHBIE 3aaHus,
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oOyJaromuecs: ¢ HapyUIeHUsIMH CIyXa OCO3HAIOT, YTO HEOpPEkKHOE OTHOILIEHUE K
paboTe, OTCYTCTBHE COCPEIOTOYEHHOCTH TMpU pEUIeHUH MPUMEPOB, 3ajaad,
OCYIIECTBICHUU Tpaduyeckux padoT u JAp. OOYCIOBIMBAET BO3HHUKHOBEHUE
omubOok. OcyiiecTBisisi AEATENbHOCTh B Tpynmne, B MNOATpYyIIax, mnapax,
oOydJarorecss C HapylIeHHEM Ciiyxa ydaTcs OCCKOH(MIUKTHBIM CIoco0aM
pelieHus MPoOJIEMHBIX CUTyallMid, CIOPHBIX BOIIPOCOB, MPUHATHIO UHOTO MHEHUS,
YBXXEHUIO K TOUKE 3pEHHUS IPYroro 4esoBeKa.

ConepxaHue ypOKOB MaTeMaTUKH TMO3BOJSIET Takke o0ecrneunBaTh
ACTETUYECKOE BO3/JCHCTBUE HA JMYHOCTh, B YACTHOCTH, 32 CYET MPEIbSBICHUS
AKKypaTHO BBINOJIHEHHBIX JMJIAKTUUYECKUX MOCOOUM, aHanu3a H300paKeHUH,
IIPE/ICTaBIICHHBIX B YYEOHHUKE, BKIIIOUAsi TEOMETPUUECKHUI MaTepual.

OcBoenue 0OyYarOIMMUCS C HApyUICHUSIMU CllyXa MPOrpaMMHOIO
Marepuala Mo MAaTeMaTHUKE OCYIIECTBISETCS MPEUMYIIECTBEHHO HAa YpOKaX MOJ
pyKoBOJACTBOM yuwuTens. OgHako ISl MPOYHOTO OCBOEHHSI COAEpPKAHUS Kypca
TpeOyeTcss MPEeAyCMOTPETh PETYJISIPHOE BBITIOJHEHHWE JOMAIIHUX —3aJaHUM,
UCKJTIOUas JHU MPOBEJCHUS KOHTPOJIBHBIX paboT. [Ipu onpenenennn copepranus
1 00bEMa JTIOMAIIHEro 3aJaHusi HEOOXOJUMO YyUECTh HEJOMYCTUMOCTh MEPErpy3Ku
oOydaromuxcst yaeOHbIM MaTepPHAIOM.

[Iporpamma BKJIIOYAET MPUMEPHYIO TEMATUYECKYIO U TEPMHUHOJIOTHUECKYIO
JEKCUKY, KOTOpas JOJUKHAa BOWTHM B CJIOBapHbIM 3amac OOydYaromMXcad C
HapyLIEHUSIMU CITyXa 3a CU€T LEeJeHANpPaBICHHOW OTpaOOTKH, MPEXIE BCEro, 3a
CUET BKIIFOYEHUS B CTPYKTYPY CIIOBOCOYETAHUM, MPEIJIOKEHUM, TEKCTOB, B T.4. B
CBSI3U C (POPMYJUPOBKOM BBIBOJOB, BBIIBHKEHHUEM THUMOTE3, OGOpMICHUEM
JIOTHYECKHX PACCYKICHUM, IIPUBEIEHUEM JI0KAa3aTEIbCTB M T.I1.!

Ipunyunvr  peanuszayuu-obpazo8amenbHO-KOPPEKYUOHHOU  pabomvl  HA
YPOKaX MameMamuxis.>

B cooTtBercTBUM ¢ npunyunom HayyHocmu B XoJie 00pa3oBaTENbHO-
KOPPEKIIMOHHOTO ~ TIpollecca  MpeaycMaTpuBaeTCs, BO-TIEPBBIX, BHIOOp U
NpeAbsBICHUE MaTepuajga B COOTBETCTBUHM C TPEOOBAaHUSIMHU U JIOCTUKECHHUSIMU
COBPEMEHHOW HAayKH, BKIIIOYas MaT€MAaTHUKy, NEAAroruKky, CypJoneaaroruky u ap.
Bo-BTOphIX, mpuoOperaeMbie  OOYYArONIMMUCS  3HAHWS  JIOJDKHBI  OBITh
cucTeMHbIMU. Bocnpusarne HOBOro mnpeacTaBisieT coOoil Mpolecc, B KOTOPOM
Ka)KJI0€ BIEpPBbIE OCBAaMBAEMOE SBJICHUE, TOT WM WHOM HE3HAKOMBIA OOBEKT
paccMaTpUBAIOTCSI B CUCTEME Pa3HOOOpPA3HBIX CBS3€M C WHBIMU SIBICHUSMU H
00BEKTaMH: CXOIHBIMHU W OTJIWYHBIMU. B-TpeTbuX, NPEeAbsIBISEMbId MaTepuall

! Ha ypokax NpOBOAMTCH cCHelMaibHas paboTa Haj NOHUMAHUEM, NPMMEHEHHEM B CaMOCTOSATEILHOW pEuH,
BOCTIpHSTHEM (CITyXO3PUTENBHO W /WM Ha CIyX C YYETOM YPOBHS CIIyXOpPEUEBOTO PA3BUTHS OOYYAIOIINXCS) U
JIOCTAaTOYHO BHATHBIM W E€CTECTBCHHBIM BOCIPOM3BEIECHHEM TEMATHYECKOH M TEPMHUHOJOTHYECKOW JEKCHKH, a
TaK)Ke JIEKCUKH IO OpPTaHM3aIlii Y4eOHOH AesITeNbHOCTH OOydYarommxcsi Ha ypoke. YacThb JAaHHOTO PEeueBOTO
MaTepuana, YK€ 3HaKOMOTo OOydalomuMCs, MOXKET OTpadaThiBaThCsA Ha KOPPEKIIMOHHO-Pa3BUBAIOIIMX Kypcax
«Pa3BuTHE BOCHPUATHS U BOCIPOHU3BEACHHUS YCTHOM PEeUW» MPU COBMECTHOM IUIAHHPOBAHUU PAOOTHI YUUTEIICM-
MPEMETHUKOM M YIUTEIEM-1e(hEeKTOIOroM (CYypIOIearorom), pealu3yIoniuM TaHHbIe Kypcehl. Ha KoppeKInoHHo-
Pa3BUBAIONIMX KypcaxX y OOYYAIONIMXCS 3aKPEIUISIFOTCS YMEHHUS BOCHPHATHS (CIYXO3PUTEIBHO H/WIM Ha CIyX C
y4ETOM ypPOBHS UX CIYXOPEUYCBOTO Pa3BHUTHS) M JOCTATOYHO BHATHOT'O U €CTECTBCHHOTO BOCIIPOM3BEICHISI TAHHOTO
peveBoro MaTepuana.

2 TIpMHLKUIIBI KOPPEKLIMOHHO-00pa30BaTebHOM paboThl Ha YPOKaX MaTeMaTUKu onpeneiaedsl no H.M. Hazapogoii u
I'.H. Baroy. Cm. HazapoBa H.M., BatoB I'.H. MaTtematuka ¢ Metoaukoi npernogaBanus. Jlekmun. s ctya. ned.
¢-ta. — M.: U31-Bo MI'OI1Y, 1998. — C. 47 — 57.
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JOJKEH OBITh IOCTOBEPHBIM, paclioyiaraTh MOJIMHHBIM HayYHbIM 00bscHEHHEM. B
KOPPEKLIHOHHO-00pa30BaTeIbHOM  MPOLECCEe HAa ypOKax MaTeMaTHUKd He
JIOMTYCKAeTCsl ByJbrapusalysi, Ype3aMepHasi ynpoumEHHOCTh U3JI0KEHHs 3HAaHUHN CO
CCBUJIKOM Ha 0COOEHHOCTH 00ydYaromuxcs, 00yCIOBICHHbIE HApYLICHHEM ciyxa. B
COOTBETCTBMM C JIAaHHBIM [PUHUUIIOM NPEIyCMaTPUBAETCA  BOIUIOLIECHUE
MaTeMaTHYECKUX MPEJCTABICHUN U TIOHATUN B TOUHBIX CIIOBECHBIX 0003HAYCHHUSIX,
onpeneneHusix. Kpome Toro, BaKHbIM yCJIOBHEM MPUHUUIIA HAYYHOCTH SIBISETCS
Takas opraHuzanus o00pa30BaATENbHO-KOPPEKIIMOHHOIO Mpolecca, Koraa y
00yyJaromuXxcsl ¢ HAPYIICHUSIMHU cityxa (GOPMUPYIOTCS aOCTpakuuu U 0000IICHUs
KaK AMIIMPUYECKOT0, TaK U TEOPETUUECKOTO TUIA. DTO MpEANoaraeT NoCTUKEHNE
BHYTPEHHUX CBSI3€H M 3aKOHOMEPHOCTEH MaTEeMaTHUYECKUX SIBJICHUH, OTHOIICHUH,
3aBucuMmocTteil. HaydyHocTh B 00yueHMM MareMaTuke (ajiredpe, reoMeTpuu)
o0OecnieunBaeTcs TakXke 3a CYET MPEeJOCTaBICHUS MaTepuaja, Kacarollerocs
UCTOPUYECKOI'0 Pa3BUTHUS 3TON HAYKU U €€ COBPEMEHHBIX TOCTHKEHUI.

B cootBerctBUM ¢ npunyunom pazeusaroujeco o0dOyuenus: Tpedyercs
o0OecrieunBaTh CTAaHOBJIGHHWE TIIO3HABATENBHBIX M TBOPUYECKUX CIIOCOOHOCTEN
oOydaromuxcsi, ymnpaBieHHE TEMIAMU M COJAEPKAHHEM HUX MaTeMaTHYeCKOIo
pa3BUTHS 3a CUET COOTBETCTBYIOIIUX BO3/eicTBH. B pe3ynbrate 00yuenue Oyaer
«BecTU» 3a coboi paszButue. IIpu 3TOM Tpedyercs mpenbsBICHHE MaTepuaa ¢
y4€TOM 0COOBIX 00pa3oBaTENbHBIX MOTPEOHOCTEW, PEUYEBBIX U MO3HABATEIbHBIX
BO3MOXHOCTEM, MHIUBUAYAJIbHBIX OCOOCHHOCTEH 00yYarouuxcsi ¢ HapylUIeHUsIMU
ciyxa. Kpome Toro, mpenycmaTpuBaeTcsi BKJIIOUEHHUE B COJIEP)KAHHE YPOKOB Kak
pPENpOIyKTUBHBIX 3aJaHUM, Tak M CO3/JaHME CHUTyalud [103HABATEIBHOIO
3aTpyJHEHUs, 3aJaHuil TpoOJEeMHOro xapakrtepa. B uwncie tumnoB 3amaHuii
peyCMaTPUBAETCS BBICOKUM YJIEJIbHBIN BEC TaKUX, KOTOpbIE TPEOYIOT aKTUBHOIO
UCIIOJIb30BaHUS CIIOBECHOM peyH.

C yuéroMm npunyuna eocnumsigarowe2o obyyeHus IpOrpaMMHBIN MaTepuan
JOJKEH OBITh OPUEHTUPOBAH HA PA3BUTHE Y OOYYAIOIIMXCS C HAPYIICHUSIMU CIIyXa
MOJIOKUTENBHBIX MOpAJIbHBIX W HPABCTBEHHBIX KadecTB. YUeOHBIH Marepual
HA3BaHHOTO Kypca 00JIaJjaeT 3HAYUTENbHBIM BOCIUTATENbHBIM IOTCHIIMAJIOM, B
CBSI3M C YE€M JIOJDKEH MCIOJB30BATHCS ISl PACHIMPEHUsT KPyTro30pa 00y4aronuxcs,
pa3BUTHS KyJIbTypbl YMCTBEHHOTO TpyJa, COBEPIICHCTBOBAHHS HAaBBIKOB
pauMoHaIbHOW opraHu3auuu padoTel U 1ap. K 3HaunMbIM (hakTOpaM peanuzanuu
IPUHIIMIA BOCIHUTHIBAIOIIETO OO0YYEHHs OTHOCATCS IIyOOKOE 3HaHUE MpeaMera
YUHUTENEM, UHTEPECHOE U JOCTYITHOE JIJIsl O0OyYarOIINXCS U3JI0KEHUE MaTepHalia.

Ipunyun ceasu obyuenus ¢ sHcusHvlo TpeOyeT, YTOOBI MPU OCBOEHUHU 3HAHUUN
oOydaroluecsi C HapylIEHUSIMH CIyXa, C OJHOM CTOPOHBI, ONMPAIUCh Ha
COOCTBEHHBIN KU3HEHHBbIH U MpakTudeckuil onblT. C Apyroil CTOpoHBI, Ba)KHO
oOecrieunBaTh MpUBJICYEHUE TPUOOPETEHHBIX 3HAHUN U YMEHUHN B MOBCEIHEBHOU
KU3HEHHOW IMpakTUKe, B pa3HbIX BUJax JesTesnbHOCTH. [IpemycmaTtpuBaercs
PEryJIsIpHOE O3HAKOMJICHHE OO0Yy4alouIMxcs C TeM, KaK YeJIOBEK HCIOIb3yeT
MaTeMaTHYeCKUe 3HaHMsSI B Pa3jIMYHBIX COIMAIbHO-OBITOBBIX CHUTyalMsX, Ha
IPOU3BOJICTBE U T.II.

Ilpunyun npounoco yceoenus sHanuii 0c000 3HA4YMM B OOpPa30BATENILHO-
KOPPEKIIMOHHOW paboTe B CBSI3M C OCOOEHHOCTBHIO OOYYAIOIMIMXCA C HapyLUEHUEM
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CllyxXa CpaBHHUTEIIBHO OBICTPO 3a0bIBaTh OCBaMBaeMbld ydeOHBIM Matepuan. B
JAHHOM CBSI3U JUISl aJICKBATHOTO OCO3HAHHUS M MPOYHOrO 3allOMUHAHUS MaTepualia
TpeOyeTcss omopa Ha BCE COXpaHHbIE AaHAIW3ATOPBI, HCIIOJIH30BAHUE
KMHECTE3NYCCKUX OIIYIICHUH B BOCTIPHUITHN MaTEMAaTHICCKUX 00BEKTOB. BaskHbIM
TaKXe SIBJSICTCS YBSI3bIBAHME BHOBb 3allOMHHAEMOr0 C paHee IMOJIYyYECHHBIMU
3HAHMSIMU, BKIIFOUEHHE HOBOT'O 3HAHMSI B YXKE CJIOKUBILIYIOCS CUCTEMY; pPa3BUTHE
CIOCOOHOCTHM K  ONOCPEOBAHHOMY  3allOMMHAHHMIO,  COBEpPUICHCTBOBAaHUE
COOTBETCTBYIOIIIMX  MBICIUTENbHBIX NpUEMOB. TpelyeTcss MperycMOTpeTh
CUCTEMATHUYECKOE HCMOJIb30BaAHUE YIMPAXKHEHUN HAa MOBTOPEHHME W 3aKpeIUIeHUE
IPOWIEHHOTO MaTepHalia ¢ BKIIOYEHHUEM B TIOBTOPEHHUE AJIIEMEHTOB HOBU3HHBI.

Ilpunyun ucnonvzosanus Ha2iAOHOCMU TPELYCMATPUBAET MOCTEIIEHHBIN
nepexoJ OT HarISIAHOCTA K CIOBY, COYETaHWE HArJISIAHOCTA CO  CJIOBOM.
Peanuzanus nganHoro mnpuHIMNa TpedyeT ydéTa TOro, 4TO HATJISAHBIC BUIBI
MBIIUICHUS HAXOASITCS B TECHOM B3aUMOJCHCTBUM CO CIOBECHO-JIOTHUYECKUM
MblIUIeHHEM.  J[aHHO€  B3aMMOJIEMCTBME  HAYMHAETCS C  MBICJIECHHOIO
dbopMHUpoOBaHUs HATJSTHBIX O00pa30B HA OCHOBE CIIOBECHOTO TEKCTa (HAmpuUmep,
yCIIOBHS 3a7a4uu) B (popMe MepeBoja Ha A3bIK 00pa30B COAEpPKAaHUS 3TOIO TEKCTA
(3a1a4M) — yCTHOTO JIMOO MUCBMEHHOIO. B TaHHOM cilyyae HarjsiAHblil MaTtepuain
npeAcTaéT B BUJAEC BHEIIHEH OMOPHl BHYTPEHHUX ACHCTBHI, KOTOPHIC BBIMOIHSET
00yyJaroIIMiics ¢ HApYIICHHBIM CIYyXOM MOJI PyKOBOJCTBOM Ienarora. Ilo mepe
OBJIQJICHUS MAaTEMaTUYECKUMU MOHATUSIMHU, aOCTPAKTHO-JIOTUYECKUM MBIITUICHUEM
IJIaBHOE COJiepKaHUE B OOYYEHUU MATEMAaTHKU COCTaBIIAIOT HE CaMU MPEIMETHI,
SBJICHUSI, a CYIIECTBYIOIUE MEXJIy HHUMH CBS3M M OTHOIIEHUA. OOBIYHOM
HATJIAIHOCTH CTAHOBUTCS HEIOCTATOYHO, B CBSI3M C YEM BCTYIAET B CUILY NPUHYUN
mooenuposanus. OH HE TMPOTUBOIIOCTABJICH MPUHIUIY HATJSIHOCTH, a SIBISICTCS
ero BBICHIEW cTymeHblo. brarogaps MojenupoBaHuIO OOydYaromIuecs C
HapyUICHUSIMA CJIyXa B HarSIIHOM Buje (MOCPEICTBOM CXeM, TpaduKoB,
YepTeKel) OCBAaMBAIOT METOMBI M CIOCOOBI MO3HAHUS HM3y4aeMbIX OTBIJICUEHHBIX
CBSI3e M OTHOILICHHM MEXIy NpeAMETaMU, SBICHUAMH, IIOMCKA HOBBIX
BHYTPEHHUX OTHOIIEHUA W 3aBUCHUMOCTEW. B CcBOWO ouepenb, HEYMEPEHHOE
UCTIOJb30BAaHUE CPEJCTB HATJSAHOCTH MOXET OTBIEKaTh OOydYalomuxcs OT
MOCTABJICHHOW Tepea HuUMHU YyueOHOM 3amauu. B cooTBeTCTBHMM € 3TUM HE
npeaycMaTpuBaeTCs 3aJep’KKa Ha HaragHbIX (opMax JAeWCTBUM, CIOCOOOB
BBINIOJIHEHUS 3aJJaHUi B TEX CIydasX, Korja y OOydYarollUXcsi ¢ HapyUIeHUSIMU
ciayxa chOopMHUpOBaHBI MBICICHHBIE O00pa3bl ATUX JeUcTBUUA. OJHaKo TMpu
BO3HUKHOBEHUU TPYJIHOCTEH B CBS3M C OCBOCHHUEM MaTepuaa, MpeCTaBICHHOTO B
oTBJICUEHHON  (dopme, TMpeaycMaTpuBaeTcsi  BO3BpallleHWE K  HarjIsgHO-
IPAKTUYECKON OCHOBE 3a/1aHMUS.

Ipunyun unOusuUOyabHO20 NO0X00a K 00yuaowumcs B YCIOBHUAX
KOJUIGKTUBHOTO OOy4YeHHs MaTeMaTUKE NpeaycMaTpuBaeT y4E€T TOro, YTO
YMCTBEHHbIE, pEYEBbIE, KOMIIEHCATOPHBIE BO3MOXKHOCTH OOyYarolIMUXcs C
HapyUICHUSIMA CJIyXa pa3inuHbl. B 3Toil cBsi3u TpeOyercs WHIAMBHIYaTU3alus
3alaHUi IO KOJMYECTBY U COAEP’KAHUIO, MTPEAYCMATPUBAIOTCS Pa3IMYHbIE MEPHI
MOMOILMY Pa3HbIM 00yYarOIIMMCS.

Ilpunyun onopvl 6 00yYyeHuu Mmamemamuke HA 300PO8bIE  CUTbL
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obyuarowezocsi TpeOyeT KOPPEKIIMOHHOW HaMpaBIeHHOCTH 00pa30BaTEIbLHOTO
nponecca. O0yyaromyecs: ¢ HapyIIeHUsIMU CIIyXa OBJIAJI€BalOT MaTeMaTHYECKUMU
3HAHUAMU TPEUMYIIECTBEHHO TOCPEJICTBOM CIIyXO3PUTEIBHOTO BOCHPUATHUS
y4eOHOTO Marepuaja C aKTHBHBIM NPHUBJIICUCHUEM COXPAHHBIX aHAJIU3aTOPOB,
NOJKPEIUIsisl W paclMpsisi TOoJdy4yaemble 3HAHUS Onaromapsi MpaKkTHYEeCKOU
JESTeNbHOCTH,  YYBCTBEHHO,  JBUTATEIbHO,  OCS3aTENbHO  BOCHpPUHUMAs
MaTeMaTudeckue OOBEKThI W sIBIEeHUS. Pa3HooOpas3Hble BUABI ACSITEIHHOCTH,
Harpy>kas pa3IUYHbIC aHAIM3ATOPHI, Yallle UX COYETaHus, MO3BOJISIIOT CO3/1aBaTh B
co3HaHWHM Ooyee SICHbIE W TMPOYHBIE O0pa3bl MOHATHS  W3Y4aeMOro
MaTeMaTHYECKOTO MaTepuaia.

Ipunyun desmenbHOCMHO20 NOOX00a OTPAKAET OCHOBHYIO HaIPaBJICHHOCTh
COBPEMEHHOM CHUCTEMbI 00pa30oBaHus 00YyYalOlIErocs ¢ HapPYLIEHHBIM CIyXOM, B
KOTOpPOH NIeATeNbHOCTh pacCMaTpUBaeTcs Kak Mpoliecc (GopMUpOBaHUS 3HAHUH,
YMEHMM M HaBBIKOB UM KaK YCJOBHE, oOecledyuBaroniee KOpPpeKIMOHHO-
Pa3BUBAIOIIYIO0 HANpPaBICHHOCTh 0OpaszoBaTenbHOro mpoiecca. Ocoboe mMecto B
peanu3anMd  JAHHOTO  TPUHIMIA  OTBOAMUTCS  MPEIMETHO-TPAKTHYECKOU
JESITeIbHOCTH, KOTOpasi paccMaTpuBaeTcsi Kak CpeICTBO KOPPEKIUH U
KOMIICHCAIIMM BCEX CTOPOH MCUXHMKHU O0YYaIOUIETOCsl C HAPYIIEHHBIM CIyXOM — B
COOTBETCTBUM C IICHUXOJOTHYECKOM TEOpPUEN O AEATEIbHOCTHOW JE€TEpMHHALUU
TICUXUKH.

IIpunyun eduncmea obyuenus mamemamure ¢ pa3gumuem cJl08eCHOU peyu U
Hepeuegvlx NCUXU4ecKux npoyeccog OOYCIOBIEH CTPYKTYpOll —HapylIeHus,
0COOBIMU 00pa30BaTEIBLHBIMUA TOTPEOHOCTSIMH OOYYAIOIIUXCS C HApyIICHUSIMHU
ciyxa. B cooTBeTcTBUM € 3THUM B XOJie YPOKOB TpeOyeTcsi yIensiTh BHUMaHUE
paboTe Haja MaTeMaTHYECKON TEPMHUHOJIOTHEH, pacIiupsTh 3amac MoJeled Hu
BapUAHTOB BBICKA3bIBAHUN MaTeMaTUYECKOro cojiepkanusi. OBiIajeHNe CIOBECHOU
peubl0 B XOJI€ YPOKOB MaTeMAaTHUKH (aareOpbl, T€OMETPUH) SIBISETCS YCIOBHEM
JTATbHEHIIETO M3YUYEHUsl 3TOW JUCUUIUIMHBI, @ TAKXKE OCBOCHHS IIUPOKOTO KpyTa
MaTEMaTUYECKUX U )KUTEUCKUX MOHATHM, UCTIOIh3YEMBIX B 00MXO/IE.

IlenenanpasnenHas paboTa MO Pa3BUTHUIO CIOBECHOW pedH (B yCTHOU H
NUCHbMEHHON (popmax), B TOM YHCIIE CIIyXO3PUTEIbHOTO BOCIPUATHUS YCTHON pPeuH,
pedeBOro  ciayxa, MPOU3HOCUTEIHHOW CTOPOHBI peun  (Ipexkae  BCETo,
TEMaTHYECKONH M TEPMHUHOJIOTHYECKON JICKCUKU YYEOHON MUCIUIUIMHBI U JICKCUKU
TI0 OpraHU3alnK yIeOHOM AeATETBHOCTH) MPEIyCMaTPUBAETCs Ha KakKIOM ypoKe?®,

B mporecce ypokoB mareMaTuku TpeOyeTcsi OJHOBPEMEHHO C pPa3BHTHEM
CJIOBECHOM peuu 00ecreynBaTh Pa3BUTHE Y OOYJAIOIIMXCS ¢ HAPYIICHUSIMHU CITyXa
JIPYTUX MCUXUYECKHUX MPOIECCOB. B yacTHOCTH, peycCMaTpUBAETCs PyKOBOACTBO
BHUMAaHHEM OOYyYaroIIMXCs Yepe3 MOCTAHOBKY M aHallM3 YYeOHBIX 3aj1ay, a TaKKe
COCpEIOTOYEHUE U TOJJIep)KaHNEe BHUMAHUS 32 CYET NPUBJICUCHHUS CPEICTB
HATJIATHOCTH, BUJIEOMATEPHANIOB, MOCTYIMHBIX MO CTPYKTYpE U COJEP KaHHUIO
CIIOBECHBIX MHCTpPYKIMH. Pa3zButue mnamsatu oOecreyuBaeTcss MOCPEACTBOM

3 PaGoTa Mo pasBUTHIO BOCTIPHATHS M BOCIIPOM3BEIEHUS YCTHOM PEYM He JOJDKHA HAPYIIATh €CTECTBEHHOTO X012
ypOKa, IPOBOJIUTCS Ha dTalax 3aKpelyIeHUs] M MOBTOPEHMsI y4eOHOTO MaTepHaia; B XOJe ypoKa oOecreunBaeTcs
KOHTPOJIb 32 IPOM3HOLICHHEM 00YYaroIuxcsi, MOoOYXACHHE K BHATHOW M €CTECTBEHHOW PEYH C HCIOJIb30BAHHEM
NPUHATBIX METOAMYECKHX INIPHEMOB pabOThI, HAa KaXIOM YpPOKE MNpexycMaTpuBacTcs (OHETHYECKas 3apsiKa,
KOTOpast MPOBOIATCS HEe Oornee 3 -5 MUHYT.
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COCTABJICHHSI CXEM, aHaju3a COJEpKaHus TaOJMIl, TEKCTOBBIX 3ajad. Pa3Butue
MBILUIGHUS W €ro omepanuil obecreynBaeTcst 3a CYET  YCTAHOBJICHUS
MIOCJICTIOBATEIHHOCTA  BBITIOJIHEHUS BBIYMCIUTEIBHBIX JCUCTBUHM, NPUIHHHO-
CJIEICTBEHHBIX CBsI3ed U 1ip. B oOpa3oBaTeabHO-KOPPEKIUOHHON paboTe cieayer
CeJIaTh aKUEHT Ha Pa3BUTHH Y 00YyYarOLIIUXCs CIIOBECHO-JIOTMYECKOT0 MBIIIJIEHUS,
0€3 4ero HeBO3MOKHO IMOJIHOLEHHO PacCy’KIaTh, JAEJIaTh BBIBOJIbI, OCYLIECTBISATh
BBIJIBIJKEHUE W TPOBEPKY TUIOTE3. B MaHHOW CBA3M NPOrpaMMHBIA MaTepHall
JOJIKEH M3JIaraThCsi YYUTEIEM SCHO, MOCIEI0BATENbHO, C BKIIOUYEHUEM CHCTEMbI
apTyMEHTOB U TOJIHBIM OXBAaTOM T€MbI. BaxxHast posib B pa3BUTUHU y 00yUaIOITNXCS
C HapyUICHUSIMU CIyXa CIIOBECHO-JIOTMYECKOTO MBIIUICHUS] MPUHALJICKUT
00CYX/ICHHIO U BBIBEJCHUIO (POpPMYJI, MOACIUPOBAHUIO MPAKTHUUECKUX 3a/1au C
MOMOIIBI0 POPMYJI, BHITIOJIHEHUIO BRIUUCIEHUHN IO POpMyIIaM U JIp.

B cootBercTBUM C npuHyunom uHmeHcugurayuu peuesoco 0OUjeHUs]
(KOMMYHHKAaTUBHOCTH) TpeOyeTcsi CO3JaHMe Ha ypOKaX MAaTeMaTHKW CUTyallui
peuyeBoro obmenus. s sroro, kak u Ha 3Tane HOO, BakHO NPaKTHKOBATH
paznuyHbie (HOpMBI PabOTHI: MapaMu, MaibIMUA Tpynnamu u np. [lanuabie Gopmbr
paboThl, HapsAay C WHBIMH, ITO3BOJISIOT OCYIIECTBISATh KOMMYHUKATHBHOCTD
y4eOHOr0 MaTEMaTUYECKOIo MaTepualia U caMOil OpraHu3auuu paboThl Ha YpOKe,
aKTUBU3HPOBATh «MAaTEeMATUYECKUI» CIOBAPh, «MATEMaTUIECKYI0» (Pa3eoIOTHIo,
COBEPILEHCTBOBATh y OOyYarOUIUMXCsl YMEHHUs JIOKa3blBaTh, PAacCCyKJaTh,
dopMynupoBaTh  BBIBOJBI, H3BJCKaTh W  aHAIU3UPOBATh  HMH(DOpPMAIIHIO
MaTEMaTUYECKOTO COACPKAHUS.

B npouecce oOpazoBaTebHO-KOPPEKIIMOHHONW pabOThl MOTYT  OBITh
UCIIOJIb30BaHbl IIU(PPOBBIE TEXHOJOTUU, K KOTOPHIM OTHOCSAT HH(OpPMAIMOHHO-
o0OpazoBarenbHbIe cpenpl, AIIEKTPOHHBIN oOpa3oBaTenbHbBIl  pecypc,
JUCTAHIIMOHHBIE 00pa30BaTeIbHbIE TEXHOJOTUM, DJIEKTPOHHOE OOy4YeHue ¢
MIOMOIIBIO UHTEPHETA U MYJIbTUME/INA.

[IpeumymecTBamu UCIIOJIb30BAHUS U(GPOBBIX  TEXHOJOTUH B
o0pa3oBaTeNbHO-PEaOUINTAIIMIOHHOM  TIpOIlecCe  SBJSIOTCS  JTOCTYITHOCTb,
BAapUATUBHOCTh, HATJSAHOCTH OOydeHus, oOpaTHas CBSI3b  YYHUTENs C
00y4arouMuUCs, MOCTPOCHUE MHAWBHUIYATbHON TPACKTOPHH U3YYECHUS Y4EOHOTO
MaTepuaia, oOy4eHHE C MPUMEHEHUEM HWHTEUIEKTYAJIbHBIX CHUCTEM MOAJIEPKKU
(Is aganTanuy yueOHOro Matepuana K ocoObIM 00pa30BaTebHBIM NOTPEOHOCTIM
oOyuatomuxcs). Opranuzanusi 0OydeHHs] Ha OCHOBE IM(PPOBBIX TEXHOJIOTUN
MO3BOJIIET ~aKTHBU3WPOBATh KOMIICHCATOPHBIE MEXaHHU3MBI  OOYYarOIIMXCH,
OCYLIECTBJISAITh  00pa3oBaTEIbHO-PEAOMIIMTALIMOHHBIN  TpOIleCC HAa  OCHOBE
MOJINCEHCOPHOTO MOX0/1a K MPEOJI0JICHUIO BTOPUYHBIX HAPYIIEHUI B Pa3BUTHH.

[{udpoBbie TEXHOIOTHH MOTYT MCIOJIb30BAThCSl B PA3JIMYHBIX BapUaIUsiX: B
BUJIE MYJbTUMEAUMHBIX TPE3EHTAlMi, Kak ydyeOHWK H pabouas TeTpaab, B
KauecTBE CIIOBAPs WJIM CIIPABOYHHUKA C yUeOHBIMHU BUICOPUIBMAMU, KaK TPECHAKED
JUTSI 3aKPETJICHUS] HOBBIX 3HAHHUM WM B BHJIE TPAKTUYECKOTO MTOCOOHUS.

NudopmarnmonHo-oO6pa3oBaTesibHasi cpena 00pa3oBaTEIBLHOTO YUPEKIACHHUS,
OpraHM30BaHHAasg C  HUCIOJb30BAaHUEM  MHUQPPOBBIX  TEXHOJIOTUH, JIOJDKHA
o0ecreynBaTh:

—  UHPOPMALMOHHO-METOJIMYECKYI0  MOAJNEPKKY  00pa3zoBaTEIbHOrO
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mporecca ¢ yu4éToM OCOOBIX 00pa3oBaTEIbHBIX IMOTPEOHOCTEH OOydYarommxcs ¢
HapyIICHUEM CITyXa;

— IUIaHUpOBaHWE OOpa30BaTEIBLHOIO Ipollecca M €ro  PecypcHOro
o0OecrieueHruss B COOTBETCTBUU C (eAepalbHBIMU TPEOOBAHUSAMH OCHOBHOTO
o01mero oopa3oBaHus;

— MOHHUTOPHHT U (PHUKCAIMI0 XOJa M Pe3yJbTaToB 00pa30BaTEIHLHOTO
mporiecca Ui OTCICKHBAHHS JTUHAMUKKA YCBOEHHS Yy4eOHOTO Marepuaa
00y4aroIUMUCS C HapyIIEHUEM CITyXa;

— y4€T CaHMTAPHO-IMIHIEMHUOJIOTHYECKUX TpeOoBaHUI Mpu 0O0y4YeHHU
IIKOJIBHUKOB C OTPAaHWYCHHBIMH BO3MOXXHOCTSIMU 3JI0POBbSl (C HapyIICHUSMU
ciyxa);

— COBpEMEHHBIC MPOIIEYPhI CO3/IaHus, TIONCKa, cOopa, aHaM3a, 00padOTKH,
XpaHEHUs U MpeACTaBICHUS NHPOPMAITUH;

— JUCTAHLIMOHHOE B3aMMOJIEHCTBUE BCEX YYACTHUKOB 00pPa30BATEIHHOTO
nporecca (0Oy4aromMxcsi € HapyLIeHHEeM CiyXa, MX pojuTesed (3aKOHHBIX
IpeICTaBUTEINCH), TeIarornueckux pabOTHUKOB, OPraHOB yIMpaBiieHUus B chepe
o0Opa3oBaHMsl, OOIIECTBEHHOCTH), B TOM YHCJIE MPU PeaTu3aluu AUCTAHIIMOHHOTO
00pa3oBaHUs.

B pesynbTrarte mcnonp3oBaHus HU(POBBIX TEXHOIOTHH B 00pa30BaTeIbHOM
nporecce y o0ydaroumxcs ¢ HapylleHHeM ciiyXxa (OpMHUPYIOTCS YEeThIpe BHIA
M (pOBOI KOMIETEHTHOCTH:

*UH(POPMALIMOHHAA U MEIUAKOMIIETEHTHOCTh (CIOCOOHOCTh paboTarh ¢
pa3HbIMU IU(DPOBBIMU pecypcamu),

*KOMMYHUKaTHBHass (CIOCOOHOCTh  B3aUMOJICHCTBOBATh  IOCPEICTBOM
6Js10roB, GOpPyMOB, YaTOB U JIp.),

*TeXHUYECKasl (CIIOCOOHOCTh WCIIONB30BaTh TEXHUYCCKUE W MPOTPaMMHBIC
CpelcTBa),

smoTpeOuTeNbCcKass  (COCOOHOCTh  pemiaTh € MOMOIIbIO  IHU(PPOBBIX
YCTPONCTB U UHTEPHETA Pa3InYHbIC 00pa30BaTEIIbHBIC 33/1a4H ).

Heau n3yyeHus yuedHoro npeamera «MaremaTuka»

Llenv yuebHOU OucyuniuHbl 3aKIIOYACTCS B O00ECIECYEHUU OBJIAJICHUS
OoOydJalomuMHUCs € HApPYNICHUSMU CIyXxa HEOoOXOIuMBIM (OmpenesieMbIM
CTaHIapTOM) YPOBHEM MAaTE€MaTHYE€CKOW IMOATOTOBKH B €IUHCTBE C Pa3BUTHEM
MBIIUICHNS U COLIUATBHBIX KOMITETEHIINH, BKITFOYAsT:

— (GopMHUpOBaHHE IIEHTPAIBHBIX MAaTEMAaTUYECKUX TIOHATUH (YHCIO,
BeJIMUMHA, TeoMeTpuueckas (urypa, TNEpeMEHHas, BEPOSTHOCTh, (YHKIHS),
00eCreYnBarOIINX TPEEMCTBEHHOCTh W TEPCHEKTUBHOCTh MaTEMaTHYECKOTO
00pa3oBaHus 00yJarOITUXCS;

— MOJBe/IeHNEe O0yYaIOIIMXCA HA JIOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTeMaTHUKUA U OKPYKAIOIIEr0 MUpa, MOHMMAaHUE MATEeMAaTHKU Kak
94acTH OOIIEH KyJIbTYphl YEJIOBEUECTBA;

—  pa3BUTHE  UHTCIUICKTyIbHBIX M  TBOPYECKHX  CIIOCOOHOCTEH
oOyJaromuxcs, I03HABATEIbHOW aKTUBHOCTH, HCCIIEIOBATEbCKUX YMEHHUH,
KPUTUIHOCTH MBITIUICHHSI, UHTEPECA K N3YUCHUIO MATCMATHKHY;

— ¢opmupoBaHne (HYHKIMOHATBHOM MaTeMaTUYeCKOW TIPaMOTHOCTH:
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YMEHMsI paclo3HaBaTh IMPOSBICHUS MAaTeMAaTUYECKUX MOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEN B pPEaJbHBIX )KM3HEHHBIX CUTyalUsX U IPU U3YYECHHH APYrUX
y4eOHBIX TPEAMETOB, MPOSIBICHUS 3aBUCHUMOCTEH M  3aKOHOMEPHOCTEH,
(dbopMyIupOBaTh X HA S3bIKE MATEMAaTUKU M CO3/aBaTh MaTeMaTHYECKUE MOJIEIIH,
OPUMEHSATh OCBOCHHBIM MaTeMaTUYECKUH anmapar Jid pPELIeHHUs IPaKTHUKO-
OpUEHTHUPOBAHHBIX 337a4, MHTEPIPETUPOBATH W OLEHUBATH IOJyYECHHbIE
pE3yJIbTATBHL.
Mecto npeamera «MaremaTnka» B y4eOHOM ILIaHe

VYueOHubiii mpeamer «MaremaTuka» BXOJUT B TPEAMETHYIO 00JacTh
«Marematuka u uHGOpPMATHKAY, SIBISASACH 00s13aTEIbHBIM.

VYyeOublii penMer «MaremaTtukay SBISIETCS OOIIMM ISl 00YYaroIIUXCs C
HOPMaTUBHBIM Pa3BUTHEM U C HAPYLICHUSIMU CITyXa.

Conepxanue yuyeOHoro mpeamera «Maremarukay, NpPEJCTABICHHOE B
[Ipumepnoii paboueit mporpamme, cootBercTByeT DI'OC OO0, IIpumepHoi
aJanTUPOBAHHONW OCHOBHOM 0Opa30BaTeIbHON MPOrpaMMe OCHOBHOTO OOIIETO
oOpazoBanus (Bapuant 2.2.2).

B 5-10 xmaccax ydeOHbIA mpenmeT «MaremaTuka» H3y4daeTcss B paMKax
CIENYIONNX YI4EOHBIX KYPCOB:

B 5—6 knaccax — «MareMaTuka», 4

B 7-10 xnaccax — «AunreOpa» (BKJIOYas 3JEMEHTbl CTATUCTUKH U TEOPHH
BEpOSATHOCTEH), ° «I"comeTpusi», ¢ «BepoSITHOCTh M CTATHCTHKAY. ’

Kaacce 5 6 7 8 9 10 Hroro
. MaremaTuka 170 170 - - - - 340
E Aunrebpa - - 102 68 68 136 374
E I'eomerpus - - 68 68 68 34 238
= g [Beposmocers | - ; 34 34 34 34 136
M@ § Y CTATUCTHUKA

HToro 170 170 204 170 170 204 1088

Conep:xanue y4eOHOro nmpeaMera

Copnepxxanue yueOHoro mpeamera «Maremarukay, NpPEICTABICHHOE B
[Ipumepnoii paboueit mporpamme, cooTBeTcTByeT DPI'OC OOO, IIpumepHoii
aZanTUPOBAHHOM OCHOBHOM 0O0pa3oBaTeIbHON MpOrpaMMe OCHOBHOTO OOIIETrO
obpazoBanus (BapuaHT 2.2.2).

Conepxanune yueOHOro npeamera «MareMaTuka
5 KIIACC
(1-i rox 06yuenus na yposue 000)3

4 Ha u3y4eHne MaTeMaTHKM B 5, 6 KJaccax BBIIENAETCA 110 5 4acoB B Hegemo (170 uacos B rox).

5> Ha usyuenue anrebpsl B 7 Kiacce Bbiensercs 3 yaca B Henenmo (102 gaca B rox), B 8 u 9 kiaccax 1o 2 yaca B
Hezento (68 yacoB B rox), B 10 kinacce — 4 yaca B Heaento (136 yacoB B ron).

% Ha usyuenue reometpun B 7, 8, 9 Kiaccax BBIIEISETCS 10 2 4acoB B Hezewo (68 yacos B rox), B 10 kmacce — 1 gac
B Henemo (34 yaca B ron).

7 Ha usyuenue kypca «BeposTHOCTb U cTaTucTukay B 7 - 10 knaccax Beiensercs no 1 yacy B Hememo (34 yaca B
ronm).

8 Coxpanstercst coumepkanue u 00bEM Marepuaia, NpeicTaBieHHoro B npumeproit OOIl — s mepBoro roja
o0yuenns Ha ypoHe O0O.
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Harypanbnbie uncna. [lelcTBUs ¢ HATypajJbHBIMU YUCIAMHU

Harnmsannas reomerpus. JIuHuM Ha IIIOCKOCTH

OOBIKHOBEHHBIC TPOOH

Harmsannas reometpusi. MHOrOyroJibHUKU

Jlecatuunbie qpodu

Harnsinnas reomerpus. Tena u Gurypsl B IpoCTPaHCTBE

O0600111eHME ¥ CUCTEMATHU3alIMs U3YUYEHHOI0 MaTepuaia

IIpumepnvie 6uodvl OeamenrbHOCMU 00YUAIOUWLUXCA:

— 00CyXKIeHHE paccMaTpUBaEMbIX OHSATHM, (POpMyTUpOBaHUE MPABUI,

— BbIjIeIeHUE (B COOTBETCTBUHU CO CJIOBECHOW WHCTPYKIIMEHN) U CIIOBECHOE
0003HaYeHNEe N300paKEHHBIX 0OBEKTOB;

— BBITIOJIHEHHE Tpaduueckux padoT (MO CIOBECHOM MHCTPYKIMH, 00pasily,
110 aHAJIOTUH U JIP.);

— BBITIOJTHEHUE BBIYUCICHUN B YCTHOM U MUCbMEHHOU (popmax;

— COCTaBJICHHE TIJIaHA M 00CYKJIEHHE CIIoco0a PEIICHHs 3a/1a4H;

— oOcyxnenue u BbIBOA (opmyn (bopmynbl myTd W Ap.), 3HAYCHUUN
BXOJIAIIMX B He€ OYKB; HAXOXKIACHUE TI0 (POpMyJie yKa3aHHBIX JaHHBIX;

— MOCTPOEHHUE JIOTUYECKUX LIETIOYEK MPHU J1I0KA3aTEIbCTBE U AUAIOTEe U JP.

IIpuMepHas TemaTH4ecKasi 1 TEPMUHOJIOTHYECKAS JIEKCUKA

IIpumepHnule cnosa u crogocouemanuisi

Jlenenue, 10Ka3aTeIbLCTBO, €IUHUIIBI U3MEPEHHUS, 3a/1aua, U3MEPEHUE JJTUHBI
CTOPOHBI, KOOPJIMHATHBIM JTy4, KOOPJAUHATHI, JIyd, MHOTOYTOJbHUK, HaTypallbHOE
YUCJI0, HEPABEHCTBO, OTPE30K (JUIMHA OTpe3Ka, KOHIIBI OTPEe3Ka), IUIOCKOCTD,
npsiMasi, paBHbIE OTPE3KH, PACCTOSIHHME MEXKIy TOUYKaMH, TOYKa, TPEYTOJIbHHUK,
IKania.

bykBeHHasi 3amuch BBIPAKEHMS, BBIYMTAEMOE, BBIUMTAHUE, HAXOXKICHHE
3HA4YE€HUs, MEPUMETP, IUIONIA/lb, PAa3HOCTb, CBOMCTBA CJOKEHUS W BBIYUTAHUS,
claraemble, CIIOXKEHUE, YUCITOBOE BhIPAXKEHUE, YUCIOBOE PABEHCTRO.

Ksagpar, ky0, MHOXHUTEIb, HAXOXJICHHEC 3HAUCHHS IIEPEMCHHOM,
OCHOBAHHE, OCTATOK, MPOU3BEJICHHE, CMBICI BBIPAKEHUS, pacCIpe/leUTEIbHOE
CBOMCTBO  YMHOXXEHHS, COYETATEIbHOE CBOMCTBO  YMHOXEHHUS, CHOCOD
HAXOXJICHUS JIEJICHUsI, CIIOCO0 HAXO0XKICHUS YMHOXKEHHS, CTEIEeHb, YMHOXEHUE,
YaCTHOE, YIPOIIEHUE BBIPAKECHUS, YTCHUE BBIPAXKECHUH.

Ap, BEpIIMHBI, BpEeMsl, BBIYUCIEHUS, TEKTap, TPaHU, ACIIUMETP, KBaIPATHBIN
METp, KUJIOMETpP, KyOMYEeCKUH CaHTUMETp, 00bEM KyOa, 00bEM HMKHEW TpaHw,
napajuiesienurnes, MepuMeTp KBajpaTa, MEPUMETP MNPSMOYTOJbHHUKA, IUIOMIAb
(kBagpaTa, HIKHEW I'paHM, MOBEPXHOCTU KyOa, MOBEPXHOCTH MapajuielieNnuIea,
IPsIMOYTOJIbHUKA), POCTOM croco0 BBIYHCIICHUS, PSIMOYTOJIbHBIN
napajjiesienunen, paBHble (QUrypsl, pacctosiHue, pEOpa, dopmyna, dopmyna
wiomaan, Gopmyna myTu.

Brinenenne yacTu, BeIYUTaHUE APOOCH, AeIeHNe HA YacTH, JUAMETP, APOOH
C OJIMHAKOBBIM 3HAMEHATelieM, ApoOb (MpaBUIbHBIE / HEMPaBWIbHBIE IpoOH),
3amuch JpoOei, 3HaMEHATeNlh, HAXOXKJICHHE 3HAUYCHUS OYKBEHHOTO BBHIPAKCHUS,
OOBIKHOBEHHBIC JIPOOM, PACIHOJIOKECHHE ApOoOeH, CoXeHue apoOeH, cpaBHEHUE
IpoOeii, IEHTP Kpyra, YUCIUTENb, YTCHUE APOOEH.
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JlecsiTuuHble qpoOH, JelieHue AECATUYHOW ApoOM Ha HATypaJbHOE YHUCIO,
3aIUCh JACCATUYHBIX JIpoOei, 3amuch OOBIKHOBEHHOW JPOOH B BHUJIC JCCATUIHOM,
3aMucCh MPOU3BENICHUS B BUJE CYMMBI, HAXOXKJEHUE IPOOU OT YMCIa, HAXOXKIICHUE
3Ha4YCHUS OYyKBEHHOTO BBIPAKECHUS, OKPYIJICHHE YHCEN, MEePEMECTUTEIbHBIA U
COUYETATEeNbHBIM 3aKOH CIIOXKEHUS JECATHUYHBIX Ipo0eil, MepeMEeCTHTENbHBIA U
COUYEeTaTEIbHbIM 3aKOHBI YMHOXKEHUS, NMPUOIMKEHHBIE 3HAUYECHUS YUCEN, CpEIIHEe
apu(pMETUYECKOE, YMHOXKEHUE JIECATUYHON JApoOM Ha HaTypajlbHOE YHCIIO,
ypaBHUBAHUE YUCIIA 3HAKOB, YTEHHE JIECATUYHBIX JpOOEH.

N3mepenre yrioB, MHUKPOKAIbKYJSTOP, HAXOXIAEHUE YacTH OT 4YHUCIa,
HAXOXJEHUE YHucia MO €ro 4acTH, MOKa3aHMs, MOCTPOEHUE YIJIOB, TPAHCIIOPTHP,
yroJ (IpsIMOH, TYTOM, OCTPBIN, pa3BEPHYTHIN ), USPTEKHBIN TPEYTOIHHUK.

IIpumepnvie gppazvl

S Oyny nepeuncnarh nepsbie 17 yucen HaTypalbHOTO psija.

A wMory (roTtoB) TMPUBECTH MpPUMEPHl ABY3HAUHBIX (TPEX3HAUYHBIX,
HIECTU3HAYHBIX ) YUCET.

Ham mpexncrout (HyX)HO, cileayeT, HEOOXOAWMO) BBIOpPATh €IWHUYHBIN
OTPE30K U OTMETUTH HA KOOPJIANHATHOM JIy4de TOYKU, KOOPJAUHATHI KOTOPBIX ...

Otpe3ok AC pa3OuBaeT NPSMOYTOJIBHHK Ha JBa PAaBHBIX TPEYTOJbHUKA:
ABC u ADC.

[Inomane KaXa0ro TPEyrojbHUKA paBHA IMOJOBHHE IUIOMIAJA BCEroO
IPSIMOYTOJILHUKA.

KBagpart — 370 IpsIMOYTOJIbHUK C pABHBIMU CTOPOHAMHU.

A mory (xody, TOTOB) NMPUBECTH TMPUMEPHI MPEAMETOB, KOTOPHIE HMEIOT
dbopMy IPsIMOYTOJILHOTO MapajuieJenunesa.

Sl Mory OTBETUTh Ha BOIPOC O TOM, CKOJBKO pEOEp M BEpPHIMH Yy
IPsIMOYTOJILHOTO Tapaljieenunea.

[IpaBwibpHast ApoOb MeHbIe eauHUIBl. HenmpaBunbHas npoOb OobIne WU
paBHa eAMHUILIE.

S mory (TOTOB) MPUBECTH MPUMEP YUCIOBOTO BBIPAKEHUS U OOBSICHUTH, KaK
HAWTH 3HAYEHUE YHCIIOBOTO BBIPAKECHHUS.

A xouy npuBecTH npuMep OYKBEHHOT'O BHIPAKECHHUS.

MBI y3HaIH O TOM, 4TO MPOU3BEIEHUEM JIECATUYHON APOOU U HATYPaIbHOIO
YHUCJIa Ha3bIBAIOT CyMMY CJaraeMmblX, KaXJ0€ U3 KOTOPBIX PaBHO 3TOW ApoOH, a
KOJIMYECTBO CIAraéMbIX paBHO 3TOMY HATypaJIbHOMY YHCITY.

C nDoMolpI0  MUKPOKAIBKYJATOPA  MOXXHO  BBIIOJHATH  pa3HbIE
apupMeTnyecKue JeUCTBUA: CI0KEHHE, BBIYUTAaHUE, YMHOKEHUE, JIETICHUE.

IIpumepHule 66160001

Jus  cu€ra mnpeaMETOB MPUMEHSAIOT HaTypajibHble uyucia. Jlioboe
HATypaJbHOE YMCIIO MOXHO 3aMKcaTh ¢ MOMOIIbIo necatu 1udp: ot 0 o 9. Takas
3aluCh 4YMCell Ha3bIBaeTcs AecATudHOM. [locnenoBaTenbHOCTh BCEX HATypalbHBIX
YHUCeN — 3TO HaTypalibHbIN psall. CaMoe MaJleHbKOE HATypaJlbHOE YHCIIO — €IUHHUIIA.
B HatypanpHOM psify Kakaoe cieayroliee uynciao Ha 1 Oonbliue mpensiaymiero. B
HaTypaJbHOM DAy HE ObIBaeT HamOoJplIero umcia, oH OeckoHedyeH. [{udpa 0
03HAYaeT OTCYTCTBHUE E€JIMHHUIl JTaHHOI'O pa3psAja B JECCATUYHOM 3alUCH YHCIIA.
Hudpa 0 cnyxuT 1 111 0003HAUECHUS YUCIIA «HYJIbY». JTO 3HAYUT — «HU OJHOTOM.
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Hynb kK HaTypajabHBIM YKCIaM HE OTHOCHT.

Eciu mnpubaButh K HaTypaJbHOMY YHCIY €OUHUILY, YTO MOJIY4YHUTCS
CJIeIyIOIIEE 32 HUM 4ucio. Yucia, KOTOpbIe CKIaJAbIBAOT, HA3BIBAIOT CIaracéMbIMH.
Yuciio, noayyaroleecs Mpy CI0KEHUN ITUX YUCEN, — 3TO CyMMa.

Brlpaxxenue, copepxaiiee OyKBbI, HAa3bIBA€TCS OYKBEHHBIM BBIPA)KEHHEM.
BykBbl TyT MoryT o0o3HauyaTh pasHble LU@pbL. Yucna, KOTOPHIMH 3aMEHSIOT
OYKBY, Ha3bIBAlOT 3HAYEHUSMHU ITOU OYKBHI.

Mpbl 3HaeM pasHbI€ CBOMCTBA CIIOKEHHSA. BO-NEpBBIX, NPU TMEPECTAHOBKE
cllaraéMbIX CyMMa YHUCEJl HE HM3MEHSAETCS. DTO CBOMCTBO CJOXKEHHUS Ha3bIBAIOT
epeMECTUTENIbHBIM. BO-BTOPBIX, UTOOBI MPUOABUTH K YHUCIY CYMMY JIBYX YHCEl,
MO’KHO CHauasa NpuOaBUTh MepBoe ciaraemoe. I1oTom k nmosrydeHHoM cyMMe Halo
npubaBUTh BTOpPOE  cjlaraeMoe. OTO CBOMCTBO  CJOXEHHUS  Ha3bIBAETCA
coueTaTeNnbHbIM. B-TpeTbux, OT npuOaBiIeHUs HyJIsl YUCIIO HE U3MEHSETCs. 3HAUMT,
eciu TpuOaBUTh K HYJIO KakOoe-HHUOYIb YHUCIO, TO TMOJYYUTCA MpuOaBIEHHOE
YUCIIO.

[IpousBeneHne IByX YHUCENl HE U3MEHSAETCS MPU MIEPECTAHOBKE MHOKHUTENEH.
DTO CBOWCTBO YMHOXXEHHUS HA3bIBAIOT MEPEMECTUTENbHBIM. UTOOBI YMHOXXHUTH
YHUCJIO HA MPOU3BEIEHUE JBYX YUCEN, MOKHO CHayajla YMHOXKUTb €ro Ha MepBbIN
MHOXHTENb. [l0oTOM mMogydYeHHOE NPOU3BENECHHE HAA0 YMHOXUTh Ha BTOPOU
MHO>XHTEJb. DTO CBOMCTBO YMHOXEHUS HA3bIBAIOT COYETATEIbHBIM.

JleneHne — 3TO AEUCTBUE, C IOMOILBID KOTOPOrO IO MPOU3BEACHUIO U
OJHOMY W3 MHOXHUTEJIEM HAXOIAT APYrov MHOXKHUTENb. YHUCIIO, KOTOPOE IEIAT, —
3TO Jenumoe. Yucio, Ha KOTOpoe JIENST, — 3TO JeAuTelb. Pe3ynbrar aenenus — 3To
gacTHOE. YacTHOE MOKa3bIBAET, BO CKOJIBKO pa3 AEIUMOE OOJbIle, YEM ACIUTEINb.
Hu o1HO umMCIio HENMBb3sI 1E€NUTh HA HYJIb.

C nomomipto 1poOeit MOXKHO 3alucaTh pPe3yibTaT AENEHUs ABYX JIIOOBIX
HaTypaJbHBIX ynces. Eciau eraeHue BBIONHIETCS HALENI0, TO YaCTHOE SIBISAETCS
HaTypaJbHbIM 4YHUCJIOM. Eciim Haneno pasaeinTb HENb3s, TO YAaCTHOE — 3TO
JTpOOHOE YHUCIIO.

CwMmenianHas 3alych YHUCIa — 3TO TaKasl 3allHiCh, KOTOPAask COAEPKUT LIEIYIO U
OpOoOHYI0 YacTH. {1 KpaTKOCTH BMECTO «YHMCIIO B CMEIIAHHOW 3alMCH» TOBOPAT
TaK: «cMemaHHoe 4uciio». CMEIIaHHOE YHCI0 MOXHO NpPEICTaBUTh B BHJIE
HEeNpaBUJIbHOU IpoOu.

YToOBl IPEeACTaBUTh CMEIIAHHOE YUCIIO B BUAE HEMPABUIBHON IpoOH, HAIO
BBINIOJIHUTH CJIEAYyIolIUe AeHcTBUs. Bo-mepBbIX, YMHOXHUTH €ro LEIyH 4acTh Ha
3HaMeHaTeNb JpoOHON yacTu. BO-BTOPHIX, K MOTYYEHHOMY MPOU3BEICHHUIO HAJO
npuOaBUTh YUCIUTENL APOOHOM YacTU. B-TpeTbux, Hajo 3amucaTh MOJIYYEHHYIO
CYMMY YHCIIUTENEM JApoOu, a 3HaMEHATeIb APOOHON 4acTU HYXKHO OCTaBUThH 0e€3
U3MEHEHUSI.

YToObl YMHOXUTH JECATHUYHYIO JpoOb Ha HATypajJbHOE YHCIO, HAJ0
BBINIOJIHUTB CJEAYIOIINE ACUCTBUSA. BO-NepBBIX, YMHOXHUTH €€ Ha 3TO YHCIIO, HE
oOpaiiasi BHUMaHHs Ha 3amsaTy0. Bo-BTOpBIX, HAJ0 B MOJYYEHHOM MPOU3BEACHUN
OTJENUTh 3alsITONM CTOJIBKO IHU(p CIpaBa, CKOJIBKO HX OTAEIEHO 3alsTod B
AecITHUHON ApoOu. UToOB yMHOXKUTH AecsaTuuHyo Apoos Ha 10, 100, 1000 u Tak
Jlajnee, HaJlo B 3TOM ApoOM NEPEHECTH 3alATYI0 Ha CTOJIBKO LHHU(P BIPABO, CKOJIBKO
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HYJIEH CTOMT B MHOYKUTEJIE TIOCIIE €AUHUILIBL.

JIns u3MepeHust ionaaeil mojab3yrTcsd TAKUMU €AUHULIAMU: KBaJIPATHBIM
MUJUIUMETPOM,  KBQJPAaTHbIM  CAHTUMETPOM,  KBAJPAaTHBIM  JEHUMETPOM,
KBaJIpaTHbIM KwiomeTpoM. Hampumep, KBaapaTHbIi MeTp — 3TO ILIOIIAJb
KBaJpara CO CTOPOHOM |1 MeTp, a KBaApaTHBIM MWUIMMETP — 3TO IUIOIIAIb
KBagpara co ctopoHor 1 mwummerp. I[lnomanu monerm U3MEpSAIOT B reKTapax.
I'extap — 3T0 miomaaes kBajapara co cropoHoit 100 metpos. [1nomaan HeGoNbIIMX
Y4aCTKOB 3€MJIM U3MEPSIOT B apax. Ap (COTKa) — MIONaab KBajpara cO CTOPOHOM
10 meTpoB.

6 KJIACC
(2-ii rox 00yuyenust Ha yposae O00)°

HarypanbHble uncna

Harnsnnas reometpust. [Ipsamble Ha TUIOCKOCTH

Hpobu

Harnsgnas reomerpusi. Cummerpus

Bripaxxenus ¢ OykBamu

Harnmsannas reomerpust. @urypel Ha IIIOCKOCTH

[TonoxuTenbHbIE U OTPULIATEIBHBIE YHCIA

[IpencraBnenune qaHHBIX

Harnsnnas reomerpus. @urypsl B IpOCTPaHCTBE

O06o0011eHNEe ¥ cCUCTeMaTH3allMs U3YYEHHOT0 MaTepuaia

Ilpumepnvie 6uodvl OeamenrbHOCIMU 00YUAIOULUXCA:

— 00BsICHEHUE 3HAUYCHUSI MOHATUHN ((HOPMYTUPOBAHUE ONPEACIICHUN );

— JI0Ka3aTeIbCTBO U OMPOBEPKEHUE C TTOMOILbIO KOHTPIIPUMEPOB;

— pellieHne TEKCTOBBIX 3a/1a4 apu(METUYECKUMHU CTIOCOOAMH;

— hopmyIHpoOBaHUE TIPaBUII (B paMKax U3yUEHHOTO);

— yteHue (OpQPOIMUYECKH W TpaMMATUYECKU BEPHOE) MaTEeMaTHYECKUX
3amnucei;

— aHajM3 TeKCcTa 3ajJaud, nepedopMyIHpOBKa YCJIOBHS, H3BICUCHUE
HeoO0XoauMon nH(GOpPMaIMU, MOJECIUPOBAHUE YCIOBUS TPU MOMOIIN BU3yalbHBIX
ornop (cxeM, pUCYHKOB, pe€ajbHbIX IPEIMETOB);

— IIOCTPOEHUE JIOTHUECKHUX LIETIOYEK PACCYKICHUM;

— KpUTHYECKass OLEHKa M OOOCHOBAaHHE TMOJIYYEHHOTO  OTBETa,
OCYLIECTBJIEHUE CAMOKOHTPOJIS;

— MPOBEJICHUE HECIIOKHBIX MCCIEIOBAHUNA — B paMKaX M3y4YEHHOrO (B T.4. C
UCIIOJIb30BAaHUEM KaJIbKYJISITOPA, KOMIIBIOTEPA);

— o00p U MPUBEICHUE MPUMEPOB C OMOPOI HA COLIMAIBHO-OBITOBOM OTIBIT.
U np.

IIpumepHasi TeMaTHYecKasi U TEPMUHOJIOTUYECKAS JTEKCHKA

IIpumepHule cnosa u crosocouemanuis

Henutenu u kpaTHble. OObIKHOBeHHbIE ApoOu. [lpusHaku AeIuMOCTH.
JlenuTens HATypaJlbHOTO 4YHCJAa, KpaTHOE HATypaJlbHOTO 4YHCIa, OCTaTOK,
NENUMOCTh, TPOCTBIE W COCTaBHbIE uwWcia. Pas3nokeHne Ha MHOXHUTENH,

 CoxpansieTcst cojiepanie u 00bEM MarepHala, mpeicTaBieHHoro B npumepHoid OOIl — s BTOpOro roja
o0yuenns Ha ypoHe O0O.
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paslioKeHWe Ha IPOCThIE MHOXKHUTEIH, OOIMMKA ACIHUTENh, HAUOOJBIIHN OOIIHIA
JEIUTENb HATypalbHBIX 4YHCeNl. B3auMHO MpoCThle 4HCIa, HaUMEHbIIEE
HATypaJbHOE YKCIIO, HaWMEHbIee O0O0IIee KpaTHOE HATYpPaJIbHBIX YHCEIL.
Uucnurenb, 3HaMeHaTEIb, OCHOBHOE CBOMCTBO JAPOOM, paBEHCTBO ApOoOEi, paBHas
IpoOb, NeNeHrne YUCIUTENS U 3HAMEHATENs, COKpalleHue ApoOH, HeCcoKpaThmas
JpoOb, HAUOOJBIINI OOIIUI NeTUTENb YUCIUTENS U 3HaMeHartend. [lapsl B3auMHO
npocteix  uucen. OOmuMiA  3HaAMEHATellb, JOMOJHUTEIIbHBIE  MHOXUTEIIH,
HAaUMEHBITUN OOUIMN 3HaMeHaTeIh, HAaMMEHbIlee O0INee KPaTHOE 3HAMEHATElIs.
Hecatuunas npoOb. CpaBHEHHE, CIOKEHHE W BbhIUMTaHUE JpobOeil. CpaBHEHUE
apo0eil ¢ OJMHAKOBBIMU YHUCIHUTEISIMA M Pa3HbIMU 3HaMEHaTesiMu. J[pobu ¢
pa3HbIMU 3HaMeHaTessiMU. HaxokIeHue 3HaueHUs BBIPAKECHUSA. 3aJayd  Ha
ClIOXKEHHWE U BbluMTaHue JpoOei. CmemanHbie uwucna. [lepemecTurenbHOE
CBOWCTBO CJIOKEHHS, COYETATEJIbHOE CBOMCTBO CIIOKEHHUS, CJIOKEHHE LEIbIX
yacTeil, CJIOKeHHEe MAPOOHBIX dYacTel, ApOOHBIE YacTH, HEMmpaBWUIbHAs JpoOb,
YUCJIOBBIE  BBIPAKEHMsI, YIPOIICHUE YHUCIOBBIX BBIPAKEHHH, OyKBEHHbBIC
BBIPKEHHUS, YIIPOIEHNE OyKBEHHBIX BBIPAKCHHUA. YPABHEHHsI CO CMEIIAaHHBIMU
guciamu. Teopust ducen. YMHOXUTh ApoOb HAa HATypallbHOE YHCIIO, YMHOXKHUTh
apob6s Ha ApoOh. [IpomsBeneHure YWCIUTENEH, MPOW3BEICHUE 3HAMECHATEIICH.
Haxoxnenue apodu OT uncia, yMHOXKHUTB IpoOb Ha uucio. [Ipouentsl. CBolcTBa
YMHOXEHUS, PACHpPENCIUTENBHOE CBOMCTBO yMHOXKEHUA. CBOMCTBA YMHOXKEHUS
OTHOCUTENIBLHO CJ0XKeHUs. B3aumHo oOpatHblie uncia. Jlenenue apodu Ha ApoOk.
Uucno oOpaTHoe nenutento. JleneHrWe CMEIIaHHOTO YHCiIa Ha JpoOb, JEJEeHHE
CMEIIaHHBIX JIpobOeil. [IpaBuiio HaxXOXJIEeHUsI YUCia MO JaHHOMY 3HAYEHHUIO €ro
npobu. Yucnurens IpoOHOrO BBIpAXKEHHUS, 3HAMEHATENb JPOOHOTrO BBIPAKEHUS,
yOpOIIeHUE JApPOOHOrO BbIpaXeHHs. AureOpanyeckue JpoOu. YuciaoBsie U
OykBeHHBbIE BbIpakeHusa. YacTHoe nByx uyucen. [lpomopumu, kpailHHME dYJI€HBI
MPONOPLHH, CPETHUE YJIEHBI TPOIIOPLMH, BEPHBIE POMOPIIMTU, OCHOBHOE CBOMCTBO
MPOMNOPLUH, TIEPECTAHOBKA YJICHOB MPOMOPILINHU, HEU3BECTHBIA WIEH MPOMOPIHUU.
[IpssMo TpomOpIIMOHANIEHBIE BETUYHHBI, OOPATHO MPOMOPIIMOHATLHBIE BETUYNHBI.
Macmirab KapThl, OTHOIIEHHE JJIMHBI OTpe3Ka Ha KapTe K JJIMHE OTpe3Ka Ha
MECTHOCTH, JJIMHA OKPYKHOCTH, IUIONIaJb Kpyra, miap, pagudyc Iiapa, JdaMmeTp
mapa, cdepa.

IIpumepnvie gppazvl

[Tokaxku (HamuIIM, HA30BU, HAYEPTH ...); s (OH) Hamucan (HAa4epTUJl, PEeIIuI,
clenaj BRIYHUCIICHHS. . ).

JIro0oe HaTypaibHOE YHUCIIO UMEET 0ECKOHEYHO MHOTO KPaTHBIX.

Ecnu 3anuch HaTypanbHOro 4mciia okaHuuBaeTcs 1udpoit 0, To 3T0 4HCio
nenutcst 0e3 octatka Ha 10. Ecnu 3amuch HaTypalbHOTO 4YKCIIa OKAHYMBAETCS
npyroil mudpoi, To oHo He Aenutcs 6e3 octarka Ha 10. OctaTok B 3TOM ciydae
paBeH MoclieIHeH mudpe Juca.

CoxkparieHueM ApoOu HA3BIBAIOT JACIICHUE YUCIHUTENS U 3HAMEHATENs Ha MX
OO0IIMI NEeIUTEND, OTIIUYHBIN OT €IUHUILIEL.

S Hayuuncs(acb) CpaBHUBaTh, CKJIaJblBaTh M BBIYUTATh JApOOU C
OJINHAKOBBIMH 3HAMEHATEISIMHU.

Kornga s ymnoxan(a) apoOb Ha HaTypajlbHOE YHUCIIO, YTO CHAYalla Ha 3TO
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YUCIIO 51 yMHOXKUJI(a) €€ YucnuTenb. 3HaMeHaTelNb 1 ocTaBuii(a) 0e3 u3MeHEeHUs.

YacTHOE NBYX 4YMCEN HA3bIBalOT OTHOLIEHHWEM ATUX uucen. OTHOLIEeHHE
MOKAa3bIBAE€T, BO CKOJBKO TMEPBOE UYUCIO OOJBIIETO BTOPOTO WM KaKyl YacTh
MIEPBOE YUCJIO COCTABJISIET OT BTOPOTO.

Mpbl HamiM nOpaBuia pa3MENieHUs YKCeNl B MOJyKpyrax W BCTaBWIU
HEJIOCTAIOIINE YHCIIA.

JIpOOHBIM BBIpaKE€HUEM Ha3bIBAIOT YACTHOE JABYX YUCEJ WJIHM BBIPAXKEHUM, B
KOTOPOM 3HaK JeJICHUSI 0003HAYEH YEPTOM.

Uucna co 3HAaKOM «+» Ha3bIBAIOT MOJIOKUTEIbHBIMH.

Uwucna co 3HAKOM «—» Ha3bIBAIOT OTPUIATEIbLHBIMHU.

[TonoxxutenbHOE HAIPABIEHUE OTMEYAIOT CTPEIIKOM.

KoopnunatHoit mpsiMoil Ha3bIBalOT TMPSMYI0 C BBIOpaHHBIMM Ha HeEH
HA4yaJoOM OTCU€Ta, €MUHUYHBIM OTPE3KOM U HAIIPABIICHUEM.

Uucno, mnoOkaspIBaIOLIECE IMIOJOXKEHWE TOYKM HaA NOPSMOW, Ha3bIBAKOT
KOOPJIMHATON 3TOW TOUYKH.

[TIpOoTHBOIONOKHBIMYM YHCIIaMHU HAa3bIBAIOT J[BA YKCIIA, OTJIMYAIOIIUECS JIPYT
OT JIpyra TOJbKO 3HAaKaMHU.

[enbiMu yncIaMu HA3bIBAIOT HATYypalbHbIE YMCIIA, TPOTUBOIOJIOKHBIE UM
yucna u 0.

UToOBbI CIOXUTH JIBa OTPUIIATEILHBIX YKCIIa CHaYajla HAJ0 CJIOXKUTh UX
MOAyYJIM. 3aTE€M HaJI0 TOCTABUTh MEPE/I MOTYUCHHBIM YUCIIOM 3HAK «—.

UTOoOBI CIIOKUTH JIBA YKCJIA C Pa3HBIMU 3HAKaMH, HaJI0 CHaYajia u3 OOJIbIIEro
MOMIYJIS CJaraéMbIX BBIUYECTh MEHBIIMK. 3aTeéM HaJ0 TOCTaBUTh IEpe.l
MOJIYYEHHBIM YUCJIOM 3HAaK TOTO CJIaraeMoro, MOJIyJib KOTOPOTO OOJIbIIIE.

YToOBl MEPEeMHOXKHUTH JIBA YKCIA C PA3HBIMU 3HAKAMH, HAJ0 MEPEMHOKHUTh
MOZYJIA 3TUX YUCEN U TIOCTABUTH MEPE]] MOTYUEHHBIM YHCIOM 3HAK «—.

Kopuu ypaBHeHUST HE U3MEHSIOTCA, €CIM KaKoe-HUOYyIb cllaraeMoe
NEPEHECTH U3 OJIHOW YaCTHU YPaBHEHUS B IPYTyI0, U3MEHHUB IIPU 3TOM €T0 3HaK.

JIBe mpsiMble, 00pa3yrolyue Npu NEPEUUCICHUU TMPSAMbBIE YTIibl, HA3bIBAIOT
NEPHEHIUKYISIPHBIMH.

IIpumepHnule 6160001

Kaxnoe 4ncio MOXXHO NpeACTaBUTh B BUJIE CYMMBI TMOJHBIX JECSATKOB U
equuanll. Hanpumep: 357 = 350 + 7, 1821 = 1820 + 1. Tak kak moJHbIE AECATKH
JEJISITCS Ha 5, TO M BCE UMCIO JEJIUTCA HAa 5 JUIIb B TOM CilydYae, Korga Ha 5
JEIUTCS YKUCIIO €AUHUIl. DTO BO3MOKHO TOJIbKO TOTJa, KOTJa B pa3psiie €IUHHUIL
crout 1udpa 0 wm 5.

S y3Han(a) o TOM, YTO €CJIM 3alKMCh HATypaJbHOTO YMCIa OKAaHYMBAECTCS
mudpoit 0, To 310 ymcno genurcs Oe3 octatka Ha 5. Ho ecnm 3amuchk umcna
OKaH4YMBaeTcs JApyrod 1mdpoir, To uyucio 0Oe3 ocTaTka Ha 5 pa3aenuThb
HEBO3MOKHO.

A 3nHato (y3Han(a), 3amoMHmiI(a), Bblydywsi(a), MOBTOPSIO), KAaK HaWTH
HAMOOJNBIITUN OOIIMI JeNuTeNbh HAaTypaidbHBIX uncesl. CHadana pa3ioKuTh UX Ha
IpPOCThIe MHOXKUTENU. [I0TOM U3 MHOXKUTENEH, BXOJAIINX B PA3JIOKEHUE OJTHOTO
U3 ATUX YUCEJl, BRIUEPKHYTh T€, KOTOPHIE HE BXOJSAT B PA3I0KEHHUE JPYTUX UUCEIL.
[Tocine 3TOro Hy»KHO HaUTH MPOU3BEICHUE OCTABIINXCS MHOXKUTEIICH.
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S nonsn(a), uro HaMOOJBIIEE YUCIIO, HA KOTOPOE MOXKHO COKPATHTh JPOOH,
— 3TO HAaUOOJBIITUN OOLTUHN AENUTENh €€ YUCITUTENS U 3HAMEHATEJIsI.

S 3Haro, 9TO IS CpaBHEHHs (CIOKCHMsSI, BRIYUTAHUS) NPOOEH ¢ pa3HBIMU
3HAMEHATEIISIMU  HAJl0 BBIIOTHUTH cleAyromue aeictBus. CHauana HyXHO
IPUBECTU JAHHBIE APOOM K HaUMEHbLIEMY o01iemMy 3HameHaTento. [lotoM HyxHO
CPaBHUTH (CIIOKUTh, BBIUECTh) NOJIYUEHHBIE JPOOH.

S 3nato (mossui(a), mpouuTain(a), 3amuily BBIBOJ O TOM), YTO Hayajo
oTcu€Ta, WIM Hayajlo KoopauHaT, — Touka O wuzoOpaxkaeT Hymb. Yucimo 0 He
SBISICTCS.  HU  TIOJIOKUTENbHBIM, HH  OTpUIaTedbHbiM. OHO  OTACHSET
TIOJIO)KUTEIIbHBIC YKCIIa OT OTPHUIIATCIIBHBIX.

C xoopauHATHOW HPsIMOM MBI BCTpeYaeMcsi Ha ypOKax MCTOPHUH, KOIja
pabotaeM ¢ «ieHTol BpeMeHw». [llkana ¢ Moja0KUTETbHBIMU U OTPULIATEIHHBIMU
YUCJIAMH U HYJIEM €CTh Y TEPMOMETPOB.

MpbI npHIIITH K BBIBOAY O TOM, YTO JUISl KaKJOTO YUCHIA €CTh TOJIBKO OJTHO
MPOTUBOIIOJIOKHOE eMy 9uciio. Yuciao 0 mpoTUBOMOJIOKHO caMoMy cebe.

S 3anmcan(a), 4T0O MOAYJIh YUCIA HE MOXET OBITh OTpHIATENbHBIM. J[7s
MOJIOKUTEIBHOTO YHCIIa W U HyJIsS OH paBeH camoMmy uuchy. Jlms
OTPHUIIATEITLHOTO YMCJIA OH PABEH MPOTUBOIOJIIOKHOMY dncy. [I[pOoTHBOTIONOKHBIE
YHCIIa UMEIOT PaBHbIE MOAYIJIH: [—a] = [a]

S Bemmonnwii(a) 3ananue. [Ipu BbIMOTHEHUU 3aJaHUs 51 paccyxaan(a) Tak:
9TOOBl pPa3elUTh OTPHUIATEIILHOE YHUCIO Ha OTPHUIATENHbHOE, HAaJ0 pa3JeinuTh
MOJYJb A€TMMOI0 Ha MOAYJb AEUTENS.

Sl moMHIO, YTO TpH JEJICHUU HYJS Ha JIF000OC YHUCIIO, HE PaBHOE HYIIIO,
noJiy4aercst HyJib. Ha HyJb A€UTh HEb3sl.

A pemmmii(a) mpumep. [lpu perenun s paccykaain(a) Tak: €ciid BhIpaKEHHUE
SIBJIIETCS] TIPOU3BEICHUEM YHWCJIa M OJHOW WM HECKOJbKUX OYKB, TO 3TO YHCIIO
Ha3BIBAIOT YHCIOBBIM KO3(PGUIIMEHTOM, HIIH MPOCTO KOAIDPUIITUSHTOM.

Conepxxanue yueOHOro mpeamera «Ajaredpa»
7 KJIACC
(3-ii rox o0yuenus Ha yposue O0O0) '°

Uucna u BeruncieHus. PanimonanpHbIe Yncia

AnreOpandeckue BhIPaKEHHUS

YpaBHEHUS U HEPABEHCTBA

Koopaunate! u rpaduku. OyHKIIMN

O060011eHNE ¥ CUCTeMAaTH3allMs U3YYEHHOT0 MaTepuaia

Ilpumepnsie 6uodvl OeamenbHOCMU 00YUAIOULUXCA:

— 00BbsSICHEHNE 3HAUCHUS MTOHATHH ((OpMYJIUPOBAHKE OTNIPEICTICHUN);

— JI0Ka3aTeIbCTBO U OMPOBEPKEHUE C TTIOMOIIbIO KOHTPIIPUMEPOB;

— pellieHne TEKCTOBBIX 33/1a4 apu(METUYECKUMH CTI0CO0aMH;

— ¢hopMyIMpOBaHKE MPABUI (B pAMKaX U3y4YEHHOTO);

— yrteHue (OpQPOIMUUECKH W TPaMMATUYECKU BEPHOE) MaTEMATHYECKUX
3amucei;

— aHAIM3 TEKCTa 3ajaud, mepedOpMyIUPOBKA YCIOBUS, H3BICUYCHUE

10 Coxpansiercst cofepkanue U 00bEM MarepHana, npeicrasieHHoro B npumeproit OOIl — st TpeThero roja
o0yuenns Ha ypoHe O0O.
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HeoOxonuMoN MH(OpMAIUK, MOJIETUPOBAHUE YCIOBHUS TIPHU MMOMOIIM BU3YaTbHBIX
onop (CxeM, pUCYHKOB, p€ajbHbIX PEIMETOB);

— IIOCTPOEHUE JIOTHYECKUX LIETIOYEK PACCYKICHUM;

— KpUTHYECKass OLEHKa M OOOCHOBAaHHE IOJIYYEHHOTO  OTBETA,
OCYLIECTBIIEHUE CAMOKOHTPOJIS;

— MPOBEJCHUE HECIIOKHBIX MCCIEIOBAHUN — B PaMKaX U3Y4YEHHOIO (B T.4. C
UCIIOJIb30BAaHUEM KAJIbKYJISITOPA, KOMIIBIOTEPA);

— 1oA00p U MPUBECHUE MPUMEPOB C OTIOPON HA COLMATBHO-OBITOBOM OTIBIT.
U np.

IIpumepHasi TeMaTHYecKasi U TEPMUHOJIOTHYECKAS JTEKCHKA

IIpumepHnule cnosa u crosocouemanus

AnreOpandeckuil croco0 pemieHus 3aaady, OyKBEHHas 3alliCh CBOWCTB
NEUCTBUU HAJ YWCIAaMH, BBIUMCICHUS C palMOHAIBHBIMH YHUCIAMH, TpapukH,
npo0b, KOMOWHATOPHBIE 3aJa4d, KOOPAWHATHI, KOPHU YpaBHEHHWS, MHOTOYJICHBI,
MHOXECTBA TOYEK Ha KOOPJAMHATHOM IUIOCKOCTH, MHOXECTBa TOYEK Ha
KOOPJIMHATHOM  TpsIMOM,  OOpaTHas  MPOMOPIMOHAIBHOCTh,  OJHOYJICHBHI,
IepeCTaHOBKH, MpeoOpa3zoBaHie OyKBEHHBIX BBIPAXKECHHM, IPUBEICHUE TOJ00OHBIX
claraeMblX, [POU3BEJACHHE M YAaCTHOE CTENEHEW, MPOLEHThl, MpsMas
IPOMOPLUOHATBHOCTh, PACKpPBITHE CKOOOK, pacCTOSTHUE MEXIy TOYKaMU
KOOPJAMHATHOM TPSIMOM, pEIICHUE 3aJad C IOMOIIbI0 YpPaBHEHH, CBOMCTBA
CTENEHU C HATypaJbHBIM IOKa3aTeleM, CJIOKEHHE W BBIUUTAHWE MHOTOWICHOB,
CpaBHEHHUE JIpo0Oel, CTATUCTHMUYECKHE XapaKTEPUCTHKHU, CTENEHb C HATYypaJbHbIM
MOKa3aTeyieM, CTENEeHb CTENEHU, MPOU3BEICHUS U IPOoOU, YMHOXKEHHE OJJHOYJICHA
(MHOTOYJIEHA) Ha MHOTOWIEH, YpaBHEHUE, (OpMyIIbl KBajipaTa CyMMBbI U KBajpara
Pa3HOCTH.

IIpumepHvle gppazvl

MBI BBISICHWIN, KAKHE BEJIUYMHBI HA3bIBAIOT MPSMO MPONOPLIMOHAIIBHBIMH.

S Mory pUBECTH IPUMEPHI MPSIMO MPOMOPIIUOHATBHBIX BEJIHYHH.

Msb1  chenanu  3amuch  00mied (HOpMySBI  MPSAMO  TPOMOPIIMOHATHLHOM
3aBUCUMOCTH.

A  wMory  (3aTpydHsitoch) — COPMYJIMpPOBATH  CBOMCTBO  MPSIMO
IPONOPLMOHATILHBIX BEJINYUH.

S npusen(a) nmpumep NPONOPLMM M Ha3Bajga €€ KpailHME M CpegHue
BEJINYMHBI.

Mpbl HaxoawiIM IUIOUIAAb NPSIMOYToJibHUKA. J[Jif 3TOro Mbl U3MEPHIIUA €ro
CTOPOHBI, & TOTOM MEPEMHOXKHIIN MOITYYUBIIUECS YHCIIA.

Ha pucynke Mbl Buaum rpapuk GyHKuuu y=rx. HaMm HYXHO MOCTpOMTH
rpaduk, cuMmMmeTpuuHbii JanHoMy ocu Oy. Ham mpencrout 3amucatb GpopMyion
byHKIUI0 rpaduka, KOTOPBIM MbI IIOCTPOUM.

Ms1 Oyzaem pemniaTh CUCTEMY YpaBHEHUN CITIOCOOOM TIOJICTAHOBKH.

Ms1 3HaeM, 4TO cymMma JABYX ApoOei, 3HaMEHATelIeM KOTOPBIX SIBIISAETCS
1

yuciao 3, paBHa 4. PasHocTh 3THX apoOeit paBHa 13. Ham mpeacTtout HaiTh
YUCIUTENN ITUX JpOoOeH.
S cocraBuii(a) MO PUCYHKY CUCTEMY YpaBHEHUH.
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IIpumepnvie 6160001

Anrebpa TecHo cBsi3aHa ¢ apudmerukoidl. OHa BO3HUKJIIA B JPEBHHUE BpEMEHa
B pe3yJIbTaTe MOMCKOB OOIIMX CXEM PELICHHUS MOXOKHUX apu(PMETHUUECKUX 3ajad.
Ectp nBa cmocoba 3amucu ApoOHBIX umcen. VX MOXHO 3amuchiBaTh B BHJE
JECATUYHBIX U B BHJI€ OOBIKHOBEHHBIX JAp00O€il. 3HaYUT, HY>KHO YMETh CPAaBHUBAThH
YyluCla, 3amucaHHble B J000M w3 3tux ¢opm. HyxHO ymeTh MNpOBOIUTH
BBIYMCIICHHUS, €CIU CPEIU YHCEeJ, C KOTOPHIMHU HAJI0 BBINOJHUTH apHU(PpMETHUECKUE
NEeUCTBUS, €CTh U OOBIKHOBEHHBIC, M JAecsATUYHbIE apoOu. C MOHATHEM JIpoOU
CBSA3aHO MOHSTHE IpoleHTa. UToOkI pemaTh 3aa4n Ha IPOLEHThI, HaJ0 CBOOOIHO
NePEeXOAUTh OT APOOEH K MPOLIEHTaM U Ha00OPOT — OT MPOILIEHTOB K APOOSIM.

Cpennee apu(MeTH4ecKoe psjia YUCes — 3TO YAaCTHOE OT JIEIEHHUS CYMMBbI
ATUX YHMCEJ Ha UX KOJIUYECTBO.

Mojsa — 3T0 4HClIO psja, KOTOpPOE BCTpEYAaeTcs B 3TOM psAy dYallle BCEro
(maunbosee 4acTo).

Pasmax — 3TO OAMH M3 CTaTUCTMYECKUX II0KA3aTENEeN pas3iindyus, WIH
pa3bpoca. ITO pa3HOCTh MEXy HaHOOJBIIUM U HAaUMEHBIIUM 3HAUYCHUSMU psia
JAHHBIX.

dopmyna TIoMaIM NpsIMOyTroibHIKA — S=ab. OHa BhIpa)kaeT COOTHOIICHUE
MEXAYy IUIOMAAbI0 S W JUIMHAMU CTOPOH a W b. JIyis HaXOXAEHUs IUIOIIAIN
OpsIMOYTOJIbHUKA HAJ0 U3MEPUTh €r0 CTOPOHBI M MEPEMHOMKUTH IMOTYUYUBIINECS
YHCIIa.

dopMyna MyTH paBHOMEpPHOro [BWXKeHUS — s=vt. OHa BbIpaXKkaer
3aBUCUMOCTb PACCTOSIHMSI S OT CKOPOCTU JIBJKEHUSI V U BpeMeHH t. DTO TJIaBHOE
COOTHOLIEHUE MEXKIY PACCTOSHUEM, CKOPOCTBIO U BPEMEHEM JIBUKEHUS NIO3BOJISET
0 JHOOBIM ABYM U3 YKa3aHHBIX BEJTMYUH HAUTH TPETHIO C MOMOILBIO BHIYMCICHUI.

B OpITy Kaxnplil yenoBek (pakTHUECKH MOJib3yeTcss (OpMYJIONH CTOMMOCTHU
NOKYNKH. /[ 3TOro neHa ToBapa yMHOXKAeTCs HAa KOJMYECTBO KYIUIEHHOTO
ToBapa. Hanpumep, 1ieHa 0AHOr0 Kujaorpamma caxapa yMHOXKAeTCsl Ha KOJIMYECTBO
KYIUIEHHBIX KUJIorpaMMoB. Eciii cTouMocTh mokynku 0003Ha4uTh OykBoit C, 11eHy
ToBapa OyKBOW C, a KOJHYECTBO KYIJIEHHOrO ToBapa OyKBOW m, TO (Gopmyiy
CTOMMOCTH MOKYIIKH MOXHO 3anucaTh Tak: C=cm.

[Ipu BbIUKCIIEHUSX 110 (hOpMYJIaM BMECTO OYKB MOKHO MOJACTABIISITH Pa3HbIE
yucna. Hampumep, B dopmyne s=vt BpemMss U CKOPOCTb MOTYT MEHSAThCS. B
3aBUCUMOCTH OT 3TOr0 OyAEeT MEHATbCS paccTosiHue. Takue HW3MEeHSIouecs
BEJIMYMHBI HA3bIBAIOT NEPEMEHHBIMU BeJIMYMHAMU. ByKBBI B opMyIie, KOTOpbIMU
OHM 0003HAYEHBI, HA3bIBAIOT EPEMEHHBIMHU.

JIBe BENUYMHBI HA3bIBAIOT TPSAMO IPONOPLUHUOHAIBHBIMHU, €CIH IIpHU
YBEJIMYEHUHN OJIHOM M3 HMX B HECKOJIBKO pa3 Jpyras yBEJIMUYMBAETCS BO CTOJIBKO
ke pa3. OOpaTHO NPONOPUMOHAIBHBIMU HA3bIBAIOT JBE BEJIUYMHBI, IpU
YBEIMYECHUH OJTHOM M3 HUX B HECKOJIBKO pa3 Jpyras yMEHbBIIAETCS BO CTOJBKO K€

pas.

a C C

a
Ecnu oTHoOmeHHe b paBHO OTHOLIEHHIO ,TO PaBEHCTBO b=d Ha3bIBAIOT
MPONOPIUECH.
Korpa 3amauy pemaror anredOpanyeckum crnocoOOM, TO YCIOBHUE 3aJauu
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MIPEXKJIe BCETO MEPEBOAT Ha SI3bIK MaTeMaTuku. [lepBbiii mIar Takoro nepeBoja —
BBeJCHHUE OYKBBI 11 00O3HAYCHMS] KaKOW-IMOO HEW3BECTHOW BEIWYWHBL. B
pe3ysbTaTe mepeBoAa OOBIYHO TOJY4YaeTcs paBEHCTBO, cojaepikaiiee OykBy. DTo
PaBEHCTBO HA3bIBAIOT yPABHEHUEM.
8 KUIIACCH
(4-i1 rox 00y4enus Ha yposHe O00)

Yucna u Beruncnenus. KBagpatHeie KOpHU

Yucna u BerarcneHus. CTENeHb ¢ 1EeNIbIM ToKa3aTesieM

AnreOpaundeckue BoipakeHus. KBagpatHblii TpEXuieH

AnreOpaunyeckue BhIpakeHUsl. Ajiredpanyeckast 1po0b

O060011IeHne U cucTeMaTH3alus U3y4eHHOT0 MaTepuraa

Ilpumepnvie uovl deamenvnocmu odyyarOWUxXca:

— 00BsICHEHUE 3HAUYCHUSI IOHATUH ((HOPMYITUPOBAHUE ONPEICIICHUN);

— JI0Ka3aTeJIbCTBO U ONPOBEPKEHUE C MOMOLIBI0 KOHTPIIPUMEPOB;

— pellieHre TEKCTOBBIX 33/1a4 apu(METUYECKUMH CTIOCOOaMH;

— ¢opMyIMpOBaHKE MPABUI (B paMKaxX H3y4YEHHOTO);

— yreHue (OpPOo’MUYECKH W TPaMMATUYECKH BEPHOE) MaTeMaTUYECKUX
3amucei;

— aHaJIW3 TEKCTa 3ajaud, nepeopMyIUpOBKA YCIOBUS, H3BICUECHUE
HeoO0XoanuMon WHGOPMAIIMK, MOJCIUPOBAHUE YCIOBUS TIPU MOMOIIHN BU3yalbHBIX
o1op (CXeM, PUCYHKOB, peajbHBIX MPEAMETOB);

— MOCTPOEHUE JIOTUYECKUX LIEMTOYEK PACCYKACHMUIA;

— KpUTHYECKas OIeHKa W OOOCHOBaHWE IOJYyYEHHOTO  OTBETA,
OCYIIECTBIICHUE CAMOKOHTPOJIS;

— MPOBEJICHUE HECIOKHBIX MCCIEIOBAHUNA — B paMKaX M3y4YEHHOIO (B T.4. C
UCIIOJIb30BAaHUEM KaJIbKYJISITOPA, KOMITBIOTEPA);

— 1oa00p U MPUBEJCHUE IPUMEPOB C OMIOPON Ha COIIMAIbHO-OBITOBOM OIIBIT.
U np.

IIpumepHasi TeMaTHYeCcKasi U TEPMUHOJIOTHYECKAS JTEKCHKA

IIpumepHnule cnosa u crogocouemanuisi

Anrebpandeckue apodu, BEPOATHOCTh CIYYaHOTO COOBITHS, BBIHECECHUE
o0Iero MHOXMTENA 3a CKOOKH, 3aJadya O HaxOXKJIEHUU CTOPOHBI KBaJAparta,
UppalMoHajgbHbIe YHCIIA, KBaJIpaTHbIE KOPHU, KyOMUYECKHil KOpPEHb, OCHOBHOE
CBOMCTBO JIpoOH, MpeoOpa3oBaHUE BBIPAXKEHUH, Pa3l0KEHHE MHOTOWICHOB Ha
MHOKUTENH, Pa3I0KeHNe Ha MHOXKHUTETH ¢ MMPUMEHEHHEM HECKOJIBKHX CIOCO00B,
pellIeHre YpaBHEHHH C MOMOIIBIO0 PA3JIOKCHHUST HA MHOXKHTEIH, CBOMCTBA CTETICHH
C UeJbIM T[OKa3aTejeM, Ciy4dailHble COOBITHS, CIIOKEHUE (BBIUUTAHUE)
anredpandeckux ApooOeil, cnocold rpynmnupoBKH, CTENEHb C LEIbIM MOKa3aTeleM,
teopema Iludaropa, ymHOXKEeHHE (ZeneHue) anredpandeckux Apooeit, ¢hopmMyIbl
Pa3HOCTU U CyMMBbI KyOOB, (hopMyJia pa3HOCTH KBaJIpaToOB, YaCTOTa U BEPOSITHOCTD,
4acToTa CIIy4aifHOrO COOBITHS.

IIpumepnvie ghpa3zvl

Il TIpemycmaTpuBaercsi yBenudueHue yd4eOHOrO BpPEMEHH HA HM3yYEHHE TEMATHYECKUX pasnenoB «Uucna u

BBIYHCIICHUS» U «AJreOpanvecKkre BEIpaXeHHs». V3ydeHne mporpaMMHOro MaTepuaia 1o TeMaTHIeCKUM pa3zenam
«YpaBHEHHUS U HEpaBeHCTBa» U «DyHKIHMM MpeaycMaTpuBaeTcs Ha 5-oM rogy o0ydenus Ha yposae O0O.
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MBI 3anucanu pacnpeaenTeIbHOE CBOMCTBO YMHOKEHHSI B TOM BHUJE, KaK
OHO MPUMEHSETCS 1JIsl BBIHECEHUS 00IIET0 MHOXKHUTEIS 32 CKOOKHU.

A npoumtan(a) dopmyny Tak: cymMmMa KyOOB JBYX UHCEI paBHa
IPOU3BEAECHUIO CYMMBI 3THX YHCEJI M HEMOJIHOIO KBaApaTa X pa3HOCTH.

S Ha30BY NpUEMBI, IPH MIOMOIIM KOTOPBIX MHOTOWIEH MOYXHO Pa3JIOKHUTh Ha
MHOXKHTEJH.

Pa3noxenue Ha MHOKHUTENM — 3TO OCHOBHAA 33/1a4a TEOPUH MHOTOUYJIEHOB.

IIpumepHnule 66160001

CymiecTByeT Menblid psiag OpUEMOB Il Pa3IOKEHHs] MHOTOWIEHOB Ha
MHOXHTENU. OAUMH M3 Takux NPUEMOB — BBIHECEHHE OOIIEr0 MHOMXHUTENS 3a
CKOOKU. DTO TpeoOpa3zoBaHUE BBIMOIHIETCS HAa OCHOBE PACIpPEAeIUTEIHLHOTO
CBOMCTBA — KaK U YMHOXEHUE MHOTOWIeHA Ha ojHOwWIeH. Ho B cityyae BbiHECeHUs
3a CKOOKH 3TO CBOMCTBO MPUMEHSIETCS CIIpaBa HaJIEBO.

Ms1 paccMOTpenu pasHble INPUEMBI, NPU NOMOIIM KOTOPBIX MHOI'OYJIEH
MO’KHO Pa3JIOKUTh HA MHOMKUTEJM: BBIHECEHHE OOIIET0 MHOXHTENS 33 CKOOKH,
Croco® TPYNNUPOBKH, MPUMEHEHHE (OpPMYJT COKpaIIEHHOTO YMHOXEHHS. B
CJIOXKHBIX CIIy4asix HaJl0 NPUMEHSTh HECKOJIbKO MpuéMoB. He cymiecTByeT o0mmx
OpaBWil I YCTAHOBJIEHHS TOIO, KaKUE€ CHOCOOBI MU B KAaKOM IMOPSJIKE Haa0
npuUMeHATh. Takke He BcerJa MOKHO Pa3IOkKUTh MHOTOWIEH Ha MHOxuTenu. Ho
€CTh HEKOTOPbIE PEKOMEH/IAlIMH, KOTOPbIE HAJ0 YUUTHIBATh. ECIIM MOKHO BBIHECTH
3a CKOOKM OOILIMI MHOXKHUTENb, TO 3TO HYXHO caenatb. Hago mocMoTpeTh, MOKHO
JU BOCIIOJIb30BaThCA KaKOW-HUOYIb (opmynoii: 1) ecaum umeercs ABY4YIEH, TO
HAJ0 TMPOBEPUTH, MOKHO JIU MPUMEHUTH (POpMyIly pa3sHOCTU (CyMMbl) KyOOB, 2)
€CJIM €CTh TPEXUJIEH, TO HAJ0 MPOBEPUTb, MOKHO JIM CBEPHYTh €ro B KBajpaT
neyuieHa. Eciou He yaaércs mpuMeHuTh (OpMyIibl COKPAIIEHHOTO YMHOXKEHHUS, TO
HaJ0 MOnpoOOBaTh MCIOJIB30BaTh CMOCOO TpynmnupoBku. Korma pasnoxenue Ha
MHO>XHMTEJIM 3aBEPIIECHO, HAA0 IMPOBEPUTH IMOJIYUYEHHBINA pe3yJbTaT C IOMOIIbIO
YMHOKEHHS.

9 KUIACC
(5-11 roxg 00yyenust Ha yposHe O0OQ0) »

YpaBHeHus 1 HepaBeHCTBA. KBagpaTHbIe ypaBHEHUS

YpaBHeHUS 1 HepaBeHCTBA. CUCTEMBI ypABHEHHAN

YpaBHeHus u HEpaBeHCTBA. HepaBeHcTBa

Oynkuu. OCHOBHBIE MOHATHUS

Oynkiuu. Yucnosble QyHKIMH

O060011IeHne U cucTeMaTH3alys U3y4eHHOT0 MaTepraa

Ilpumepnwie uovl deamenvnocmu odyyarOWUxca:

— 00BbsSICHEHNE 3HAUCHUS MTOHATHH ((OpMYJIUPOBAHKE OTNIPEICTICHUN);

— JI0Ka3aTeIbCTBO M OMPOBEPKEHUE C TTOMOIIbIO KOHTPIIPUMEPOB;

— pellieHne TEKCTOBBIX 3a/1a4 apu(METUUECKUMH CTIOCO0aMH;

— opMyIMpOBaHKE MPABUI (B paMKaX H3y4YEHHOTO0);

— yreHue (OpPo’MUYECKM W TIpPaMMATUYECKH BEPHOE) MaTeMaTUYECKUX
3aIiCceH;

12 TIpenycmarpuBaercss yBeldnWYeHHE Yy4eOHOrO BpPEMEHHM HA W3y4YEHHE BCEX TEMATHYECKUX pPasJeNioB,

MIPECTABICHHBIX IS TAHHOTO rofia 00y4IeHus.
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— aHAIM3 TEKCTa 3a7aud, mepedOopMyIUpOBKA YCIOBUS, H3BICUYCHUE
HeoOxonuMon MH(pOpMaIK, MOJIETUPOBAHKUE YCIOBHUS TP MMOMOIIN BU3YaTbHBIX
onop (CxeM, pUCYHKOB, p€aJbHbIX IPEIMETOB);

— MOCTPOEHHUE JIOTUYECKUX LIETIOYEK PACCYKICHUI;

— KpUTHYECKass OLEHKa M OOOCHOBAaHHE IMOJIYYEHHOTO  OTBETA,
OCYLIECTBJIEHUE CAMOKOHTPOJIS;

— MPOBEJACHUE HECIOXKHBIX UCCIEAOBAHUN — B paMKaxX M3YYE€HHOIO (B T.4. C
UCIIOJIb30BAaHUEM KaJIbKYJISITOPA, KOMIIBIOTEPA);

— 1oA00p U MPUBEEHNE MPUMEPOB C OTIOPON HA COLMATIBLHO-OBITOBOM OTIBIT.
U np.

IIpuMepHas TeMaTH4yecKasi 1 TEPMUHOJIOTHYECKAS JIEKCUKA

IIpumepuvbie cnosa u ciogocouemanus

['paduix nuHEHHOTO ypaBHEHUS C IBYMs NEPEMEHHBIMH, Tpaduk QyHKINH,
JNEUCTBUTEIbHBIE YHCIA, 10KA3aTEeIbCTBO HEPABEHCTB, 33/1aud HA KOOPJWHATHOU
TUIOCKOCTH, KBaIpATHBIC YpaBHEHUS, JUHEHHAs (YHKIMS, TUHEHHOE YpaBHEHUE C
JBYMsI [IEPEMEHHBIMHU, JIMHEHHbIE HEPABEHCTBA, HEMOJIHbIE KBaJpaTHBIC
ypaBHEHHUS, HEPABEHCTBA, PA3JI0KEHHE KBAJIPAaTHOTO TPEXWIEHA HAa MHOXHUTENH,
penieHue 3aaad ¢ MOMOULIBI0O CUCTEM YPABHEHMM, PEIICHHE CHUCTEM YpPABHECHHMU
CIOCOOOM TOJCTAaHOBKH (CJIOKEHHMSI), C TOYHOCTBIO JI0..., CBOMCTBA HEPABEHCTB,
CBOMCTBA (PYHKIIMHM, CUCTEMbI YPaBHEHHH, CIIOXHBIE SKCIEPUMEHTHI, (opmylia
KOpHEW KBaJI[paTHOTO YpaBHEHMU S, YTCHUE TPaPUKOB.

IIpumepHnvie gppazvl

Oyukus f Ha3pIBaeTCs BO3pACTAIONIEH HA MHOXECTBE X, €CJIM OOJbIIEMY
3HAUYEHUIO apTyMEHTa COOTBETCTBYET OOJIblliee 3HaUeHUE QYHKIIUU.

Ecnu Ha Bcelt obnactu onpesenenust GyHKIUS BO3pacTaeT, TO €€ Ha3bIBAIOT
BO3pacTaromield PyHKIUeH, a eciii yObIBaeT — TO YOBIBAIOIIECH (PyHKIIHCH.

OyHKIMIO, B3pACTAIONIyl0 HAa MHOXECTBE X WIM YOBIBAIOUIYyI0 Ha
MHOXXeCTBE X, Ha3bIBAIOT MOHOTOHHOM (h)yHKIIMEH Ha MHOXKECTBE X.

HaMm HyXHO yKa3aTh 001acTh OINpeaeeHnus U 00J1acTh 3HAUYCHUN (DYHKITHH.
MBI OKHBI HAWTH TIPOMEXYTKH, Ha KOTOphIX GyHKIHS f yObIBaeT, BO3pacTaeT u
COXpaHseT NOCTOSHHOE 3HAYEHUE.

A roros(a) (Mory, HE MOTy, 3aTPyAHSIOCh, X04y) JOKa3aTh: €CIU YETHas
(yHKLIMS MOHOTOHHA Ha MOJIOXKUTEIBHOW YacTU OOJIACTH OMNpPEAENICHHs, TO OHa
UMEET MPOTUBOIOJIOKHBIA XapakTep MOHOTOHHOCTH Ha OTPHUIIATEIBHOM YacTu
o0J1acTu ornpeeeHusl.

Mpb1  chopMmynupoBalid  ONpejesieHHe BO3pacTaroliel U yObIBarolieu
dbyHkuuii Ha MHOXKecTBe X. HaM Hy»XHO IpHUBECTH MpUMEphl BO3pACTAIOIICH U
yOBIBaromen GyHKIIHA.

51 Mory 0OBSICHUTB, B YEM COCTOUT OCOOEHHOCTH Ipaduka 4€THON (PYHKITUU
Y TIPUBECTH MPUMEPHI YETHON 1 HEUETHON (HYHKIIUU.

S rotoB(a) OTBETHTh Ha BOMPOC O TOM, Kakas (YHKIHS Ha3bIBaCTCS
OTPAHUYEHHOW U HEOTPAHUYEHHOM.

S 3aTpyIHSAIOCH TPUBECTH MPUMEPHI (PYHKITUN, OTPAHUICHHON CHU3Y.

IIpumepHnule 66160001

Oyukuus f Ha3pIBaeTCS BO3pacTaroUIell HA MHOXECTBE X, €CIIU JUIsl JTFOOBIX



25

JIBYX 3HaueHuWil aprymeHta x1 u x2 MHOxkecTBa X, Takux, 4ro x2 > xlI,
BBITIONTHAETCS HepaBeHCTBO f(x2) > f(x1). @ynkuus f Ha3piBaeTcs yObIBarOIIEeH Ha
MHOXXECTBE X, €CJIH JIJIs JTIOOBIX ABYX 3HAUCHHM aprymMeHTa X1 u X2 MHOXecTBa X,
TaKuX, 9T0 X2 > x1, BeImoHseTcs HepaBeHCTBO f(x2) < f(x1).

Mpbl 3HaEM HEKOTOpbIE CBOWCTBA MOHOTOHHBIX (yHKIMH. MOHOTOHHas
GYHKIMS KaX7oe CBOE 3HAUCHHWE MPUHUMAET JUIIb TpPU OJHOM 3HAUECHUU
aprymenta. Ecin ynknus y=f(X) sBisercsa Bo3pacraromieil (yObiBarouiei), TO
¢ynkuusa y=—f(x) sBasercs yObiBaromeld (Bo3pactaromei). Cymma JABYyX
BO3pacTarolmux (QYHKIUN SBISETCS Bo3pacTarouledl (QyHKUIueH, a cymma JABYX
yObIBatomuX QyHKIM sBsieTcst yobiBaromien pyunkuueit. Eciu 06e pynkuuu fu g
BO3pacTarole Win obe yobBatomue, To dynknus P(x)= f(g(x)) — Bozpacraromas

byukmusa. Ecnu Qynkius y=f(x) MOHOTOHHAa Ha MHOXKecTBe X M COXpaHSET Ha
1

3TOM MHOXXECTBE 3HAK, TO (QYHKIUS g(x)=f () na muOkecTBe X mMeeT
MPOTUBOIOJIOKHBIN XapaKTep MOHOTOHHOCTH.

Oynkrus f HaspBaeTcs 4Y€THOM, ecim st Jmoboro x € D(f) BepHo
paBeHCTBO f(—x)=f(x). @ynkuus f HazpIBaeTCs HEUYETHOM, €CIM IS JH000ro X €
D(f) BepHo paBenctBo f(—x)= —f(x).

10 KJIACC
(5-i1 rox 00y4yenust Ha ypoBHe OOO0)

Yucna u BeruuciieHus. JIeWCTBUTEIBHBIC YMCIIA

YpaBHEHUS ¥ HEPABEHCTBA. Y PAaBHEHUS C OJHOU MEPEMEHHOMN

VYpaBHeHUs 1 HepaBeHCTBA. CUCTEMbI ypaBHEHHI

VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa

DOyHKIMHU

UucnoBsle NOCIEI0BATEIBHOCTH

[TosTOpeHuE, 0600LIEHNE, CHCTEMATH3AIMS H3YYEHHOr0 MaTepuraia't

Ilpumepnvie 6uovl OeamenbHoCmU 00YUAIOULUXCA:

— 00BSICHEHUE 3HAYCHHUS IOHATHH ((HOPMYITUPOBAHUE ONIPEICIICHHN );

— JI0Ka3aTeJIbCTBO U OMPOBEPKEHUE C TTOMOIIBIO KOHTPIPUMEPOB;

— pelleHne TEKCTOBBIX 33/1a4 apu(PMETUYECKUMH CIIOCOOAMU;

— (opMyIMpPOBAHKE MPABUI (B pAMKaX U3y4YEHHOI0);

— yrteHue (OpPo3MUYECKH W TpaMMATUYECKH BEPHOE) MaTEeMaTHUYECKUX
3aIMCeH;

— aHaIW3 TEKCTa 3ajaud, nepedopMyIUpOBKa YCIOBUS, H3BICUECHUE
HeoOXxoauMON MH(OpMaIUK, MOIETUPOBAHUE YCIOBUS MIPU MOMOIIN BU3YaJbHBIX
orop (cxeM, PUCYHKOB, peabHBIX IPEIMETOB);

— MOCTPOEHHUE JIOTUYECKHUX LIETIOYEK PACCYKICHHUI;

— KpUTHYECKass OIeHKa ¢ OOOCHOBaHHME TIOJIYYEHHOTO  OTBETa,
OCYIIIECTBJIEHUE CAMOKOHTPOJIS;

— MPOBEACHUE HECIOKHBIX UCCIEAOBAHUNA — B paMKaX M3YYEHHOTO (B T.4. C

13 Hpe[[yCManI/IBaeTCH YBCJINYCHUC y‘-IC6HOFO BpEMCHM Ha HU3YUCHHUC BCEX TCEMATUYCCKUX Ppas3aciioB,

MIPEACTAaBICHHBIX ISl JAHHOTO rojia 00y9IeHUs.

14 TIpemycmatpuBaeTcs MOBTOPEHHE DIEMEHTOB COAEPKAHWS YYeOHOM NUCIUILIMHBI, OCBaWBaBIIerocs Ha 1 — 5
rogax oOyueHust Ha ypoBHe OOO. JlomyckaeTcsi pacnpeleleHHe ITaHHOTO MaTepHayla 110 COOTBETCTBYIOLINM
TEMAaTHICCKUM pa3JieiaM, OCBaHBaeMbIM Ha 6-oM roxy oOydeHus Ha yposHe OOO.
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UCIIOJIb30BAaHUEM KaIIbKYJISITOPA, KOMITBIOTEPA);

— 1oa00p U MPUBEJCHUE IPUMEPOB C OMOPON Ha COIMAIbHO-OBITOBOM OIIBIT.
U np.

IIpuMepHas TemMaTH4ecKasi U TEPMUHOTOTHYECKAS JTEKCUKA

IIpumepHnule cnosa u crogocouemanuisi

Apudmerrnueckass mporpeccusi, BEpOSITHOCTb, BHIOOPOUYHBIE HCCIEIOBaHUS,
r€OMETpUYECKass TMpOrpeccusi, THCTOrpaMma, rpapuyecKkoe HCCIEI0BaHUE
ypaBHEHMS, HUHTEPBAJIBHBIN  psAll, KBaapaTuyHas (QyHKIUS, KBaJpaTHBIC
HEpaBEHCTBA, napabosa, napadboaoua, MPOIEHTHI (IPOCThIC, CIOXKHBIC), TPOTHO3,
palMoOHANIbHbIE BBIPAKEHUS, CUCTEMbl YPaBHEHUM, CUCTEMbl YPaBHEHHU C JBYMS
NEePEeMEHHBIMH, CTATUCTUKA, CTATUCTUYECKOE OIICHMBAHUE, ypaBHEHHUE (LIeble,
IpOOHBIE), XapaKTepUCTHUKa pa3dpoca, YUCIOBBIC MOCIEI0BATEILHOCTH.

IIpumepHvle gppazvl

51 Mory 0OBSICHUTH Ha MIpUMEpPE, Kak TOCTpOuTh rpaduk GyHkiuu y=f(—x) u
rpaduk Gynknun y= —f(—x), 3Has rpadux pyHkimn y=f(x).

51 mory o0oCHOBaTh, KaK BBITIOJHSETCS MOCTPOCHHE TpaduKoB (PYHKITUU
g=If(x)I u g=f(IxI).

Ham HYHO HaifTn K03 QUIMEHTHI KBAIPATHIHOH QYHKIMH y=az>+ bx + c,
3Has, 4to €€ rpaduk mpoxoauTt uepe3 Touku A (0;2), B (2;0), C (3;8).

Mps1 pemianu ypaBHEHUSI C OJHOM MEpecMEHOM, 00€ 4acTH KOTOPBIX ObUIM
LEJIBIMU BhIpakKeHUAMH. Takue ypaBHEHUSI Ha3bIBAIOTCS 1IEJIBIMU YPaBHEHUSIMU.

51 mory/3aTpynHsitock/HE MOTY CQOpPMYJIHPOBATH ONpPENETIEHUE JTUHEHHOro
HEPaBEHCTBA C JBYMSI IEPEMEHHBIMU U MMPUBECTU TTPUMEPHI.

51 Mory/3aTpyAHst0Ch/HE MOTY OTBETUTh Ha BOIPOC O TOM, Kakyk (QUrypy
MPEICTaBIIET MHOXKECTBO TOYEK KOOPJAMHATHOM IUIOCKOCTH, KOOPAMHATHI
KOTOPBIX — PEIICHUS CUCTEMbI JIMHEHHBIX HEPABEHCTB.

s MOry JaTh ONIPEIEIICHUE BO3pacTaroLen (yObIBaro1IEH)
MOCJIEI0BATEIbHOCTH YU TPUBECTH MPUMEDBI.

S xouy chopmynupoBaTh MPUHIIUIT MATEMATHYECKOW UHTYKIIUU.

S Mory OTBETUTh Ha BONPOC O TOM, B KakUX HPOMEXYTKaxX
TPUTOHOMETpHUUYECKHE (QYHKIUN TNPUHUMAIOT TOJOXKHUTEIbHbIE 3HAUCHUS, a B
KaKuX — OTpULIATEIbHbIE 3HAUECHUS.

S mory OOBACHHUTB, YTO Ha3bIBAETCA MEPUOAOM (DPYHKIIMHM U Ha3BaTh
OCHOBHOM MEPHUOJT KAKI0M TPUTOHOMETPUUECKON (QYyHKIIUU.

3HaHWEe 3aKOHOB TPUTOHOMETPUYECKUX (YHKIMM TIOMOTAeT pellaTh
IpOCTEUIINE TPUTOHOMETPUYECKUE YPaBHEHHUS, YpPAaBHEHMs, B KOTOPBIX O]
3HAKOM TPUTOHOMETPUYECKUX (QYHKIMHA COAEPKATCS MTEPEMEHHBIE.

IIpumepHule 661600061

DYHKIMIO, KOTOPYIO MOXKHO 3a71aTh (OpMyIIOi BUIa y=ax’+ bx + ¢, Tae a7
0, Ha3BIBAIOT KBAIPATUYHON (DYHKITHEH.

JI106yto KBagpaTHuHy0 QYHKLIHIO y=az>+ bX + ¢ MOXHO 3a1aTh GOpMYIIOif
BHJIA y=a(x—m)2+n.

PaccmoTpum BakHOe cBoMcTBO mapabosnbl. Ilpu BpaiieHun BOKpYr ocu
CUMMETpHUH TMapabojia onucbiBaeT ¢Gurypy — mnapabosoun. Ecnu BHYTpeHHIOIO
MOBEPXHOCTh Tapaboyionja cjaelaTh 3epKAIbHOW W HANpaBUTh Ha HEE IMy4YOK



27

Jdy4el, mapanienbHbIX OCH, TO OTpaXEHHbIE Jy4yd cOOepyTCs B OIJHON TOUKE —
¢doxyce. Ecnu mapabonunueckoe 3epkaio HanpaBuTh Ha CollHIe, TO TeMIleparypa B
dboKyce OKaKeTCs TakO BBICOKOHM, YTO MOXKHO OyneT paciiiaButh metamwl. Ecmu
UCTOYHUK CBE€Ta NIOMECTUTh B (OKyce, TO OTpakEHHbIE OT 3epKajJbHOU
NOBEPXHOCTH NapadoIon/1a JIyYd OKa3bIBAKOTCS HAIIPaBICHHBIMH MMAPAJUIEIBHO €r0
OCM M HE pACCEUBAKOTCA. IJTO CBOMCTBO HCIIOIB3YETCS MpPU HU3TOTOBJICHUU
IPOKEKTOPOB U ABTOMOOMJIBHBIX (hap.

Yro6sl moctpouth rpaduk ¢ynkuuu y=If(x)I, ecniu wu3BecteH rpaduk
Gyukiun y=f(x), Hy’)KHO MOCTaBMThL Ha MeCTe€ Ty €ro uacth, rge f(x)=>0, u
CUMMETPHUYHO 0TOOPa3UTh OTHOCUTEIBLHO OCH X JIPYTYIO €ro 4acTh, rae f(x) )<O0.

UtoObl mocTpouth Tpaduk ¢ynkumu y=If(x)l, ecnum wu3BecteH rpaduk
byukiuu y=f(x), Hy’)KHO OCTaBUTb Ha MeCTe Ty 4acTh rpaduka QyHkuun y=f(x),
KOTOpasi COOTBETCTBYET HEOTPUIIATETLHOM YacTH 00acT omnpenesacHus: GyHKIUN
y=f(x). OTpa3uB 3Ty 4acTb CUMMETPUYHO OTHOCUTEIBHO OCH Y, MOIYYUM JIPYTYIO
qacTh rpaduka, COOTBETCTBYIOUIYIO OTPULIATEIBHON YacTH 00JIaCTH ONpeaeICHUsI.

[lenoe ypaBHEHHE ¢ OJJHOW MEPEMEHHOM — 3TO ypaBHEHUE, JIEBas U IIpaBas
YaCTH KOTOPOT'O — LIEJIbIE BBIPAKEHUSI.

[Ipu pemiennu 3amayu Mbl TPUMEHWIN TpadudecKuil crocod pemeHus
CUCTEMBI IByX YpPaBHEHUH € IByMs NepeMeHHbIMU. OH COCTOUT B TOM, YTO CTPOSIT
rpauky 000UX YpaBHEHUN U HAXOAUT KOOPAUHATHI OOIIMX TOYEK ITUX IPaPUKOB.
Ho rpaduueckuii cnoco0 mMO3BOJISET HAWUTH pEHIEHUE CUCTEMBl TOJBKO
IPUOITNAKEHHO.

JItoOyto cucteMmy JBYX JMHEHHBIX YpPAaBHEHHMH C JIByMsS NEpeMEHHBIMU
MOXXHO PEILIUTh CHOCOOOM TMOACTAaHOBKM WM crocoOoMm cioxeHus. Ho mo-
JPYroMy MPOUCXOIAUT C CUCTEMaMH YypaBHEHHUI Oosiee BBICOKMX cTemneHeil. Jlis
HUX HET OOIIMX CrOCOOOB pemieHus. JIub HEKOTOphle U3 HUX MOXKHO PEIIUTh
CHOCOOOM MOJICTAHOBKH MJIM CLIOCOOOM CIIOKEHHUS.

[TocnenoBaTrenbHOCTh, B KOTOPOW KaXKAbIH TMOCIEAYIOMUNA YIEH OOJbIle
MPEBIAYIIEro, Ha3blBaeTCA Bo3pacraromen. [locnegoBarenbHOCT, B KOTOPOU
KaXXIbIH TOCIeAYIOUINI YIeH MEHbIIIE MPEAbIAYIIETr0, Ha3bIBaeTCsl yOBIBAIOIICH.

[locnenoBarenbHOCTh (an) HA3bIBAETCS OrPAaHUYEHHOW CBEpXY, €CIH
CYIIECTBYET TAKOE YKMCIIO M, YTO an < m IpH JIFOOOM n.

[locnenoBarenbHOCTh (an) HA3bIBAETCS OrPAaHUYEHHOW CHHU3Y, €CIH
CYIIECTBYET TAKOE YKCIIO P, YTO an = p MPH JIFOOOM 1.

[locnenoBarenbHOCTb, OrpaHUYEHHAs CBEPXYy W CHHU3Y, Ha3bIBAETCS
OrpaHUYEHHOMN MOCJIEe10BATEILHOCTBIO.

Kaxnpiii unen apudmeTuyeckoil mnporpeccuu, HaduHasi CO BTOPOTO,
SIBIIIETCSI CPETHUM apU(PMETUUECKUM MPEABITYIIETO U MOCIEAYIONIEr0 YICHOB.

OyHKIMSA ¢ 001aCThIO ONpeIesieHus] X 1 00JacThi0 3HAaUeHUN Y Ha3bIBaCTCs
oOpaTuMoM, eclim oOpaTHOE €i COOTBETCTBHE MEXKAY MHOXECTBOM Y U
MHOXeCTBOM X — (DYHKITHS.

Ecmn ¢ynknus f obOpatuma, To oOpaTHOE €l COOTBETCTBHE HA3BIBAIOT
dynkmeit, oopaTHoit pyHkiuu f.

KoHeuHOE MHOXECTBO, B KOTOPOM YCTaHOBJIEH MOPSIOK €ro 3JEMEHTOB,
Ha3bIBAIOT MEPECTAHOBKOM.
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Coaep:xanue yueOHoro npeamera «I'eomerpus»
7 KJIIACC
(3-ii rox 00yyenusi Ha ypoBHe O0O)

[Ipocreiimue reomeTpuyeckne PUrypsl U UX CBOWCTBA.

N3mepenre reoMeTpuuecKX BeJIMYUH

TpeyronbHUKN

[TapannenbHble psMbIE, CyMMa YIJIOB TPEYTOJIbHUKA

Oxkpy>XHOCTb U KpyT. [ eoMeTpruyeckre mocTpoeHus

O0600111eHME ¥ CUCTEMAaTH3allMs U3YYEHHOT0 MaTepuaia

Ilpumepnwie 6uodvl OeamenbHoCMU 00YUAIOULUXCA:

— KOMMEHTHpOBaHHE (pa3bsiCHEHUE) 3HAUEHUS OCBAaMBAEMBIX IOHATHM;
(opMyIIMpOBaHUE ONPEEIICHUN;

— u300pakeHHE U pAclO3HAaBaHHME H3Yy4YaeMbIX (QUIYp Ha dYeprexax;
pelleHne 3a7a4, CBA3aHHbIX ¢ TUMHU (pUrypamu;

— (popMyJIUpPOBKA U JJOKA3aTEIbCTBO TEOPEM;

— pemieHue 3a7a4y B COOTBETCTBUM C COACPKAHUEM OCBAaMBAEMbIX
TeMaTUYECKUX paszaenos. U mp.

IIpumepHas TeMaTH4YecKasi © TEPMUHOJIOTHYECKAS JTEKCHKA

IIpumepHnule cnoea u c1060CO4eManUsL

AKcroMa mapajulesbHbIX MNPAMbBIX, OUCCEKTPHUCHI, BBICOTHI TPEYTrOJIbHUKA,
U3MEpEHue, Jyd, MacluTaOHas JIMHEWKa, MEIHaHbl, OTPE30K, NapaljiebHbIC
npsiMble, IEPBbIN (BTOPOM, TPETHI) MPU3HAK PABEHCTBA TPEYTrOJbHUKOB, PU3HAKU
napajjieIbHOCTU  JIBYX MPAMBIX, MEPHEHAUKYJSIPHBIE TMpPsSMbIE, IOCTPOEHUE
TPEYTOJIbHUKA II0 TPEM JJIEMEHTaM, IpsMas, INPSMOYTOJIbHBIE TPEYTrOJIbHUKH,
COOTHOIIICHHSI MEXJIYy CTOPOHAMHU M YIJIaMH TPEYIrOJbHUKA, CPAaBHEHHE, CyMMa
YTJIOB TPEYTOJIbHUKA, TPEYTOJIbHUK, YTOJI.

IIpumepnvie ghpa3zvl

Yepes n1o0bIe 1BE TOUKH MOXKHO IIPOBECTH MPSMYIO, HO TOJIBKO OJTHY.

A naueptwi(a) mpsmyro u orMmetwi(a) Ha Hed Touku A u B. Ceituac ¢
NOMOIIBIO MacIITA0HON JNHHENKH 1 otMedy Touku C u D Tak, yToObl TOuka B
oOb1a cepenunoil otpedka AC, a Touka D — cepenunoit orpeska BC.

CHavana mbl HauepTuM npsamyro AB. [lotom npu moMmomm mMacimtaOHOM
JIMHEWKU OTMEPHUM Ha 3TOM npsiMoi Touky C — Takyto, uto AC=2 cM. Janplie Ml
ONPENEIINM, CKOJIBKO TAKMX TOYEK MOKHO OTMETUTH HA npsimoil AB.

IIpumepnuie 6b16000b1

I'eomeTpuss — 370 OHA M3 caMbIX JApeBHUX Hayk. OHa BO3HUKIA €mI€ A0
Hameil 9pel. CIOBO «reoMeTpusi» B IIEPEBOJAE C IPEUYECKOro s3bIKa O3HAYAET
«3emsieMepue». Takoe Ha3BaHHE OOBSCHSETCA TEM, UYTO 3apOXKICHUE T'€OMETPUU
ObUIO CBSI3aHO C pPa3HBIMU U3MEPUTEIbHBIMU paboTamMu. DTH pabOThI BBINOIHSIN
IIPU pa3METKE 3€MEJIbHBIX YYaCTKOB, IPOBEACHUH JOPOT, CTPOUTENBCTBE 3JaHUI U
IpYyTUX COOpYXKeHuU. B pesynprare Takou JEATENBHOCTH NOSBWINCH U
NOCTENIEHHO  HAKaIUIMBAJUCh  pa3Hble  IpaBUjia, KOTOpPHIE  CBSI3aHBl €
F€OMETPUYECKUMH H3MEPEHUSIMU U MOCTPOECHUAMH. Takum o0pazoM, reoMeTpus

15 CoxpansieTcst colepkanue U 00bEM Marepuana, npeicrasieHHoro B npumeproit OOIl — st TpeTbero roja
o0yuenns Ha ypoHe O0O.
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BO3HUKJIA HAa OCHOBE MPAKTUYECKOW IEATEIBbHOCTH JrOJAcH. B nanbHeliiem oHa
chopMupoBanach Kak CaMOCTOsITEIbHAS HayKa. DTa HAyKa 3aHUMAETCSl U3yUeHUEM
T€OMETPUIECKUX QUTyp.

VYron — aTo reomerpudeckas ¢urypa. OHa COCTOUT U3 TOYKU U JBYX JIy4eH,
UCXOMSIINX U3 3TOM TOUKH. JIydu — 3TO CTOPOHBI yTIiia, a UX 00Ilee Havyamo — 3TO
BEPILHHA.

Cpenu npenmeToB, KOTOPBIE HAC OKPYKarT, MHOTO OJIMHAKOBBIX. Y HHUX
oavHaKoBas (Qopma, OJMHAKOBBIE pa3Mmepbl. Hampumep, 1Ba OJUHAKOBBIX
KapaHjalia, JB€ OJMHAKOBBIE TETPaJiM, JIBA OJMHAKOBBIX 3epkaia. B reomerpun
nBe (Urypnl, KOTOpbIE HMMEIOT OJWHAKOBYIO (OPMY M OJMHAKOBBIE pa3Mephl,
Ha3bIBaIOT PAaBHBIMU.

JIns w3MepeHus OTpPE3KOB UM HAXOXKICHUS PACCTOSIHUM Ha MPaKTHKE
UCIIONB3YIOT pa3IMYHbIE E€IWHMIBI H3MepeHuid. MeTp — 3TO cTaHgapTHas
MEeXIyHapoaHas eauHuna wusMmepeHus. B ognom merpe 100 cantumerpoB. B
onHoM ca"tumeTpe 10 mmmmnMerpos. [Ipu u3MepeHun HEOONBIINX PACCTOSHUH,
HAIpUMeEp, MEKy TOYKaMU Ha JIUCTe OyMaru, 3a eANHUILY U3MEPECHUS IPUHUMAIOT
CaHTUMETp WM MWUIMMETp. PaccTosiHue Mexay nOpeaMeTamMu B KOMHATe
U3MEPAIOT B MeTpax. PaccTrosiHne Mexay HAcel€HHbIMUA MYyHKTaMHU U3MEPSIOT B
kwiomeTpax. Mcnonme3yroTcs u  apyrue eauHuibel  u3MepeHus. Hampuwmep,
JNEHUMETP, MOPCKast MUJISL.

OtMeTuM J1OOBIE TPU TOYKH, KOTOpbIE HE JIeKaT Ha OJHOU MPSMOM.
Coenunum ux otpeskaMu. [loyaum reomerpuueckyro Qurypy. 3To TpeyrojbHUK.
Tpu oTMEUEHHBIE TOUKH — 3TO BEPIIMHBI. OTPE3KU — 3TO CTOPOHBI TPEYTOJIbHUKA.
Cymma mIMH TpEX CTOPOH TPEYroJIbHMKAa HA3bIBAae€TCs €ro InepuMerpoM. JIlBa
TPEYTrOJbHUKA MOKHO Ha3BaTh pPAaBHBIMHU, €CJIM HUX MOYHO COBMECTHUTH
HajoxeHueM. KaxxJIpIii U3 3TUX TPEYTOJbHUKOB MOKHO HAJOXXHUTh Ha JIPYTroM Tak,
YTO OHU MOJIHOCTBIO COBMECTSTCSA. DTO 3HAUUT, YTO IOIMAPHO COBMECTATCS HX
BEPILIMHBI U CTOPOHBI. TaKKe MOMAapHO COBMECTATCS U YIJIbl 3TUX TPEYTOJIbHUKOB.
COOTBETCTBEHHO, €CJIU JIBa TPEYTOJIbHUKA PAaBHbI, TO 3JIEMEHTHI (YIJIbl U CTOPOHBI)
OJTHOTO TpPEYrOoJbHHMKA pPaBHBI JJIEMEHTaM JpPYroro TPEYroJbHUKA. 3HAYHT,
PAaBEHCTBO JBYX TPEYTrOJbHHUKOB MOHO YCTAHOBUTb, HE HAKJIAAbIBas OJHMH
TPEYTrOJIbHUK Ha JIPYTOM, a TOJIbKO CPAaBHUBAsI HEKOTOPBIE UX DJIEMEHTHI.

B wmarematuke Kaxaoe YTBEpXKICHHUE, CIPABEIIMBOCTh  KOTOPOTO
YCTaHABJIMBACTCS MPU MOMOLIU PACCYKIECHUM, Ha3bIBAIOT TEOPEMOU. Paccyxnenus
Ha3bIBAIOTCS J10KA3aTEIbCTBOM TEOPEMBI.

8 KITIACC
(4-ii rox 06yuenus na yposue 000) '

YeThIpEXYTOIbHUKA

Teopema ®aneca u Teopema O MPOMOPIIMOHATIBHBIX OTPE3Kax, M0I00HbIE
TPEYTrOJIbHUKHU

[Inomane. Haxoxaenue miomaae TpeyroJbHUKOB U MHOTOYTOJIBHBIX
¢buryp. [Inomaau mogoOHBIX GUryp

16 Mzyuenne TemaTHyeckoro pasaena «VYribl B OKPYKHOCTH. BIMCAHHBIE M ONUCAHHBIE YETHIPEXYTONBHHUKH.
KacarenpHble k okpyx)HOCTH. Kacanue okpyHOCTEH» mnpemycmarpuBaercss Ha 5-oM roj oOydeHHs Ha ypOBHE
00O, 4ro oOecrednBacT BO3MOXHOCTh YBEIMYCHUS y4eOHOro BpEMEHM Ha H3y4eHHE MaTepHaia II0
MIPEACTaBICHHBIM TEMATHUECKUM pa3zeiam.
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Teopema [ludaropa u Hayana TPUTOHOMETPUHU

O06001IeHne 1 cucTeMaTH3alus U3y4YeHHOTO MaTepHraia

Ipumepnvie 6udvt deamerbHOCMU 00YUAIOWUXCA:

— KOMMEHTHpPOBaHHE (Pa3bsiCHEHHE) 3HAYECHHS OCBAaMBAEMbIX IOHSTHI;
dbopMyITpOBaHKE OIPEICICHU;

— U300pakK€HUE U pACIO3HABAHUE U3YYaeMBbIX (DUTYp HA YepTEXkKax;

— (OpMYIMPOBKA U 1I0KA3ATEIBCTBO TEOPEM;

— PpELIIeHWE 3aJad B COOTBETCTBUM C COJACPKAHUEM OCBAWBAEMBIX
TeMaTU4YECKUX paznuenos. U ap.

IIpumepHasi TeMaTHYecKasi U TEPMUHOJIOTHYECKAS JTEKCHKA

IIpumepnvie cnosa u crogocouemanus

BepmnHbl  JIOMaHOW, 3BEHbA JIOMAHOW, KBaApaT, MHOTOYIOJIbHUKH,
omnpeniereHrue  MOJOOHBIX  TPEYrOJbHUKOB,  MHapajjieiorpaMmM,  IUIOIIAJlb
(MHOTOYroJIbHHKa, NapajuleJorpaMMa, TpPEyrolbHUKa, Tpaneuuu), MoJA00HbIe
TPEYrOJAbHUKH, NPU3HAKK MOJO0OUS TPEYTrOJbHUKOB, MPSIMOYTOJBHHUK, POMO,
CMEXHBIE OTPE3KH, COOTHOIIECHHSI MEXIY CTOPOHAMU M YIVIAMH IPSIMOYTOJBHOTO
TpeyrojibHHKa, TeopeMa, Teopema [ludaropa, Tpanemusi, 4eTIPEXYTONbHUKH.

IIpumepnvie ghpa3zvl

Ms1 3HaeMm, 4TO mepUMETP mapaienorpamMma paseH 48 cm. Ham HyxHO
HalTU CTOPOHBI MapajulesiorpaMma, eciu 1) oaHa cropoHa Ha 3 cMm Oousblie
JIpyroi, 2) pa3HOCTh JBYX CTOPOH paBHa 7 cM, 3) OoJHAa M3 CTOPOH B JBa pasa
oonblie apyroi. bynem pemate 3aady.

Mps1 OyieM 10Ka3bIBaTh TE€OpEMY / MPUCTYNHUM K JOKAa3aTeIbCTBY TEOPEMBI /
JIOKa)KEM TeopeMy / HaM MPEJICTOUT JI0Ka3aTh TEOPEMY.

Mpb1 Ha3Banu NEPBBIA (BTOPOM, TPETHIT) MPU3HAK MOI00US TPEYTOJILHUKOB.

MpsI paccMOTpeNi PUCYHOK, Ha KOTOPOM H300paKEH MHOTOYTOJIbHUK. DTOT
MHOTOYTOJIBHUK BBIITYKJIbIM, [IOTOMY YTO OH JIEXKHUT IO OJHY CTOPOHY OT Ka)I0u
IIPSIMOM, TPOXOIAIIEH YEPE3 JIBE €r0 COCEAHNUE BEPLINHBL.

IIpumepHnule 66160001

OTpe3ku, U3 KOTOPBIX COCTaBJ€HA JIOMaHasi, Ha3bIBAIOTCA €€ 3BEHBIMM.
KoHubl 3TUX OTpe3koB — BepmiMHbI JIomMaHoW. CymMa [JIMH BCEX 3BEHBEB
Ha3bIBAETCS JJIMHOM JIOMAHOM.

Ecnu HecMmexkHbIE 3BEHbsSI 3aMKHYTOM JIOMAHON HE UMEIOT OOIIMX TOYEK, TO
9Ta JIOMaHas HAa3bIBA€TCSI MHOTOYTOJIBHUKOM. 3BEHbSI JIOMAaHOW Ha3bIBAKOTCS
CTOPOHAMU MHOIOyrojibHUKa. JlJiiHa JIOMaHOM Ha3bIBAETCS MEPUMETPOM
MHOTOYTOJIbHUKA.

JIBe BepIIMHBI MHOIOYIOJIbBHMKA, IPUHAJIEKAIIUE OJHOM CTOpPOHE,
Ha3bIBAIOTCS coceqHUMU. OTpe30K, KOTOPBIN COEAUHSET JIBE JIFOObIE HECOCEIHUE
BEPIIMHBI — 3TO AMArOHAIb MHOTOYT'OJIbHHKA.

JIro60¥1 MHOTOYTOJIBHUK pa3/ieisieT MI0CKOCTh Ha JBe yacTu. OJIHa YacTh —
3TO BHYTPEHH:S 0071aCTh MHOTOYTOJIbHUKA, & IpYyTrasi — BHELIHSS.

MHOroyroinbHUK Ha3bIBAETCS BBITYKJIBIM, €CJIU OH JIEKHUT IO OJHY CTOPOHY
OT K&XJI0M IPSIMOM, IPOXOAALIEN YEPE3 ABE €r0 COCEHUE BEPIINHBI.

Kaxnplii 4eThIpEXYroJIbHUK UMEET 4 BEPIIUHBI, 4 CTOPOHBI U 2 JUArOHAJIH.
JIBe HECMEXKHBIE CTOPOHBI YETHIPEXYTOJIBHUKA HA3bIBAIOTCS MPOTUBOMOJIO0KHBIMU.
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JIBe  BepIIMHBI, HE  SBISAIONIMECS  COCEIHMMH, TOXKE  Ha3bIBAKOTCA
MPOTHUBOIONIOKHBIMU. YeThIPEXYTOTbHUKH OBIBAIOT BBIMYKIIBIE W HEBBIMTYKJIbIC.
Kaxnas nuaroHanb BBITYKIOTO YETHIPEXYTOJIbHUKA pa3feiseT €ero Ha JBa
TpeyroipHuka. OfHa M3 JuaroHaneil HEBBIMYKIOTO YEThIPEXYTOJbHHUKA TaKKe
pa3zienseT ero Ha JBa TPEyTrOoJbHUKA.

[TapannenorpaMM — 3TO YETHIPEXYTOJIbHUK, Y KOTOPOTO MPOTUBOIOIOKHbBIE
CTOPOHBI TMOMApHO MapauiebHbl. B mapanneisorpaMme MPOTUBOIOIOKHbBIC
CTOPOHBI PaBHBI U MPOTUBOIIOJIOXKHBIC YTy paBHbI. [[naroHanu napasmienorpamMmma
TOYKOH MepeceueHust IeIATCs OTOoJIaM.

Tpanenus — 3T0 4eThIPEXYTOJBHUK, Y KOTOPOTO JIB€ CTOPOHBI Mapaslie/IbHbI,
a JIBe JApyrue He mnapauienbHbl. [lapannenbHble CTOPOHBI Tpamenuu — 3TO €€
OCHOBaHMS, a J[IB€ Jpyrue CTOPOHBI Ha3bIBAIOTCA OOKOBBIMH. Tpamenus
Ha3bIBAETCS PaBHOOCIPEHHOM, eciu €€ OOKOBBIE CTOPOHBI paBHbI. Tpamnenus, oJIuH
U3 YIJI0B KOTOPOU NPSIMOW, HA3bIBAETCS IPSMOYTOJIbHOM.

PaBHbIE MIPSMOYTOJIBHUKHA UMEIOT PAaBHBIE IJIOIIAAN. ECIM MHOTOYyroJibHUK
COCTaBJIEH U3 HECKOJIbKMX MHOTIOYIOJIbHUKOB, TO €ro IUIOaJb paBHA CyMMeE
IJIOIIA/IE 3TUX MHOTOYroJibHMKOB. llnomane kBaapara paBHa KBaJpaTy €ro
CTOPOHBI.

[Tnomaasr NpsIMOYTOIbHUKA paBHA MTPOU3BEACHUIO €70 CMEKHBIX CTOPOH.

Ecnu kBazipaT oiHOM CTOPOHBI TPEYTOJIbHUKA PABEH CyMME KBaJIpaTOB JIBYX
JIPYTUX CTOPOH, TO TPEYTOJBbHUK MPSIMOYTOJbHBIA. OTO Teopema, oOpaTHas
teopeme [ludaropa.

Ecnu nBa yrima ogHOro TpeyrojibHUKa COOTBETCTBEHHO PaBHBI JIBYM yrjaM
JIPYyroro, TO TaKHe TPEYTrOJIbHUKHU MOJOOHBI. DTO NEPBBIM MpU3HAK MOA0OHUS
TPEYTOJIbHUKOB.

Ecnu nBe CTOPOHBI OOHOTO TPEYrOJAbHUKA MPOMOPUUOHAIBHBI JBYM
CTOPOHAM Jpyroro TPEYroJdbHUKA W VIJIbl, 3aKIIOYEHHBIE MEXAY JTUMU
CTOpOHAMHU DAaBHBI, TO TaKW€ TPEYTOJBHUKH MOJOOHBIL. DTO BTOPOM MPHU3HAK
noA00uUs TPEYTOJIbHUKOB.

Ecnu cropoHbl OJHOrO TpEyroJibHUKAa MPOMOPIUOHATIBLHBI TPEM CTOPOHAM
JIPYyroro, TO TaKW€ TPEYrOJbLHUKH TMOMOOHBL. ITO TPETHH MPHU3HAK MOA00HS
TPEYTOJIBLHUKOB.

9 KJIACC
(5-ii rox 06yuyenust Ha yposue O00) 7

VYTribl B OKpY>KHOCTU. BrimcaHHbIe M ONTMCAHHBIC YETHIPEXYTOJIbHUKH.
KacarensHblie k okpyxHOocTH. Kacanue okpykHOCTEH

Tpuronomerpus. TeopeMbl KOCHHYCOB U CHHYCOB. Perienue TpeyroibHUKOB

[IpeoOpazoBanue nmogodus. MeTpuueckrue COOTHOIICHUS B OKPYKHOCTH

Bekropsl

O06001IeHne 1 cucTeMaTH3alus U3y4YeHHOTO MaTepHraia

Ilpumepnvie 6uodvl deamenrbHoOCMU 00YUAIOULUXCA:

— ¢dOopMyIMpOBaHHE OMpPEACICHUA W WUIIOCTPUPOBAHUE OCBAWBAEMBIX

17 M3y4eHne TeMaTUUECKUX Pas3enoB «J[ekapTOBbI KOOPIMHATEI Ha MIOCKOCTHY, «[[paBUIIbHBIE MHOTOYTONBHHKH.
JnvHa OKpY»KHOCTH M IUTIOLIAJIb Kpyra. Beruuciienue mionanei», «/IBimKkeHus II0CKOCTH» NpeIyCMaTPHBAeTCS Ha
6-om Toxm obOyuenuss Ha ypoBHe OOO, uro oOecrmeynBaeT BO3MOXKHOCTH YBEIMYCHHUS yUEeOHOTO BpEMEHH Ha
H3y4YeHHe MaTepuaa 110 IpeICTaBICHHBIM TEMaTHYSCKIM pa3JieliaM.
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MIOHSITUI;

— hOopMyITMPOBKA U I0KA3ATEIHCTBO TEOPEM;

— BeIBeZICHUE (OPMYIT;

— PpCELICHHE TEOMETPUYECKMX 3aJad B COOTBETCTBUM C COJEpKAaHUEM
OCBaMBAaEMBIX TEMAaTUYECKUX pa3aenos. U np.

IIpumepHas TeMaTHYeCKasi U TEPMUHOJIOTUYECKAS JIEKCUKA

IIpumepnvie cnosa u cnogocouemanus

buccekTpuca, BekTOp (HEKOJUIMHEApPHBIM BEKTOp), KacaTellbHas K
OKPY>KHOCTH, KOOpPAMHATBI BEKTOpa, KOIP(GUIMUEHTHl PpPA3I0KEHUSA, METO]
KOOpJAWHAT, OKPY>XHOCTh (BIHCaHHAs, OINHWCAaHHAs), NMPUMEHEHHE BEKTOPOB K
pElIeHUIO 3a/1a4, TPOCTeNIIne 3a/ladyd B KOOPAMHATAX, CUHYC (KOCHHYC, TAHT€HC,
KOTAaHT€HC) yIJla, pPaJuyC, CKaJspHOE TMPOM3BEICHUE BEKTOPOB, CJOXKEHHUE
(BBIUMTAHUE) BEKTOPOB, COOTHOLIEHUS MEXIy CTOpOHAMU H  yrjamMu
TPEYTOJIbHUKA, CPEHSS JIMHUS Tpalelud, TOUYKa KacaHWsl, Yribl (LE€HTpaJlbHBIE,
BIIMCAaHHBIE), YMHOKEHHE BEKTOpPA HA YUCJIO, YPAaBHEHUE, YETHIPE 3aMeyaTelibHbIC
TOYKH TPEYTOJIbHUKA.

IIpumepnvie ghpa3zvl

Mbl [0Ka3anu, 4To OpsiMasi U OKPY’KHOCTh MOTYT HMMETh OJHY WM JIBE
001111e TOYKH U MOTYT HE UMETh HU OJIHOM OOIIEeH TOUKH.

JlokaxkeM TeopeMy O CBOWMCTBE KacaTeIbHOM K OKPYKHOCTH (O cpeaHei
JIMHUU TPAICIVN ).

Tenepp Mbl OyZieM JOKa3bIBaTh TEOPEMY, OOpPaTHYIO TEOpEME O CBOWCTBE
KacaTeJIbHOM — IMTPU3HAK KACATEIIbHOM.

Ham mpencrouT nokasaTh, 4TO NMEPIEHAUKYISAP, MPOBEAEHHBIA M3 KaKOM-
HUOY/Ib TOYKHA OKPYKHOCTHU K JUAMETPY, — 3TO CpelIHEe MPONOPLUUOHATBHOE IS
OTPE3KOB, HA KOTOPhIE OCHOBAHUE MEPIECHANKYISpA ACIUT TUAMETP.

IIpumepHule 661600061

Ecmu paccrossHMEe OT LEHTpa OKPYKHOCTH IO MNPAMOM PaBHO pPajnyCy
OKPY>KHOCTH, TO TIpsIMasi 1 OKPY>KHOCTh UMEIOT TOJIbKO OJHY OOIIYyI0 TOuKy. Ecnu
pPAcCTOSIHUE OT LEHTpa OKPYKHOCTH JI0 MPSAMOI OoJIbIIE paguyca OKPYKHOCTH, TO
npsiMasi 1 OKPY>KHOCTb HE UMEIOT OOIIUX TOYEK.

[IpsimMast, MeroIIas C OKPYKHOCTh. TOJNBKO OJIHY OOLIYIO TOUKY, HAa3bIBAETCS
KacaTelbHOM K OKpyXHOCTH. VX 00mas To4yka Ha3bIBa€TCs TOYKOW KacaHUs
IIPSIMOM ¥ OKPY>KHOCTH.

KacaTrenpHas k OKpy>KHOCTH NEPIEHAUKYJIIPHA K PAANYCY, TPOBEAEHHOMY B
TOYKY KacCaHUS.

OTpe3kn KacaTelbHBIX K OKPYKHOCTH, NPOBEAEHHBIE M3 OJHOM TOYKH,
paBHbL. OHU COCTABIIAIOT PABHBIE YIJIbI C IPSIMOM, TPOXOIALIEH Yepe3 3Ty TOUKY U
LHEHTP OKPY>KHOCTH.

Ecnu npsiMas mpoxoauT uyepe3 KOHELl paanyca, JISKAIUN Ha OKPYKHOCTH, U
MEPIIEHANKYJISIPHA K 3TOMY PAaINYyCy, TO OHA SIBIIIETCS KACATEIbHOM.

Jlyra Ha3bIBaeTCs IOJYOKPYKHOCTBIO, €CIIM OTPE30K, COCHUHSAIONIUN €€
KOHIIbI, SIBJIIETCA THAMETPOM OKPY>KHOCTH.

BrircanHblii yroy1 u3mMepsieTcsi HOJIOBUHOW JIYTH, HA KOTOPYIO OH OIAPAETCS.

Kaxxnasgs Touka OucceKkTpucy HEpa3BEPHYTOIO YIVIa paBHOYJAjJ€Ha OT €ro
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cropoH. OOpaTHO: Kakaas TOuKa, Jie)Kallas BHYTPH yIJla M paBHOYJAJNEHHAS OT
CTOPOH yTJIa, JICKHUT Ha ero OUCCEKTpHCe.

OTpe3ok, 411 KOTOPOro yKazaHo, Kakasi U3 €ro rpaHMYHbIX TOYEK CUUTACTCS
HA4yaJoM, a Kakasg — KOHIIOM, Ha3bIBACTCS HANPABJICHHBIM OTPE3KOM, WU
BEKTOPOM. BEKTOpBI MOTYT HCHOJIB30BATHCS I PEMICHUSI TEOMETPUUECKUX 3a/1a4
Y 0KA3aTEIbCTBA TEOPEM.

Cpennsis nuHHS TpaneUuH — 3TO OTPE30K, COCIUHSIONIMNA CEpPEIUHbI €€
OOKOBBIX CTOpPOH. CpenHsisi JIMHUS Tpamneluy napajielibHa OCHOBAaHUSIM U paBHA
UX TIOIyCyMME.

Ha mockoct 511000M BEKTOP MOXHO pa3IOkKWUTh IO JIBYM JaHHBIM
HEKOJUTMHEeapHbIM  BekTopaMm.  KoadduimeHTsl  pa3iokeHuss NOpH  TOM
OTIPEICNISTFOTCS €IMHCTBEHHBIM 00Pa3oM.
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10 KUIIACC
(6-i1 rox 00y4enusi Ha ypoBHe O00)

JlexapTOBBI KOOPAMHATHI HA TUIOCKOCTH

[IpaBunbHBIE MHOTOYTOJBHUKH. J{THHA OKPY)KHOCTH | ILTONIAb KpyTa.
Brruucnenne momanen

JIBU>KEeHUS TIIIOCKOCTH

[ToBTOpeHue, 06001IeHNE, CHCTEMATHU3AIMS U3YYEHHOTO MaTepraa's

IIpumepnvie 6uodvl OeamenrbHOCMU 00YUAIOUWLUXCA:

— hopMyIHpOBaHUE ONIPEACIICHUM;

— (hopMyJIMPOBKA U JJOKA3aTEIHLCTBO TEOPEM;

— BhIBeZIeHUE (POPMYJT U UX UCIOJIb30BAHUE /1JIs1 BHIYMCIICHHUI;

— “300pakeHHe 1 paclio3HaBaHUE HAa PUCYHKAX MPU3MBI, MapajuliesienuIea,
WINH/pPA, 11apa u Jp.;

— pelieHue TEeOMETPUYECKUX 3a/lad B COOTBETCTBHHM C COJIEPKaHHUEM
OCBaMBaeMbIX TEMAaTHUYECKUX pazeinos. U mp.

IIpumepHasi TeMaTH4YeCcKasi U TEPMUHOJIOTUYECKAS JTEKCHKA

IIpumepHnule cnosa u crogocouemanuisi

BrITTykiTbIii MHOTOYTOJIBHHK, TpaayCcHass Mepa IyTH, IJIUHA OKPY>KHOCTH,
JyTa CEKTOpa, KPyroBOol CErMEeHT, MHOTOIPAHHUKH, OTOOpa)KEHHE IIOCKOCTH Ha
ce0s, mapayiebHBIN TMEepeHoc, IJIONaAb Kpyra, IJIONMIaJb KPYroBOTO CEKTOpa,

Io@Aab pPaBHOOEIPEHHOTO TPEYTOJIbHUKA, MOBOPOT, MIPaBUJIbHBIN
MHOT'OYTOJIbHUK, CTEPEOMETPHS, TeJla U TIOBEPXHOCTHU BpalIEHUsI, XOp/a.
IIpumepnvie gppazvl
[Ipumepsl NpPaBUIBHBIX MHOTOYTOJIBHUKOB — 3TO PaBHOCTOPOHHMMA

TPEYTroJbHUK U KBaJparT.

Sl Mory pJokaszaTh, YTO CEpEIMHHBbIE MEPHEHAUKYISAPbl K JIOOBIM JBYM
CTOpPOHAM IPABUJIBHOTO MHOI'OYTOJIbHHUKA JINOO MepeceKaroTcsl, MO0 COBMAIatoT.

S noxaszan(a), yTo MpsIMbIE, COAepKaIIUe OMCCEKTPUCH] JTHOOBIX IBYX YTIJIOB
IPaBWJIBHOTO MPSMOYTOJIBHUKA, JINOO MepeceKkaroTcs, TMO0 COBMaIaloT.

51 mory chopmynrpoBaTh U 10Ka3aTh TEOpEMY 00 OKPY>KHOCTH, OMMCAHHOU
OKOJIO IIPABUJIBHOIO MHOT'OYT'OJIbHUKA.

S mory chopmynupoBaTh U AOKa3aTh TEOPEMY 00 OKpPY>KHOCTH, BIIMCAHHON
B IIPABIJIbHBI MHOTOYTOJIEHUK.

S mory BbiBecTH (BbIBEJN, OyZy BBIBOAUTH) (OPMYIY ISl BBIYUCICHUS
IUIOWAAN TMPAaBWIBHOIO MHOTOYIOJIbHUKA Yepe3 €ero MNepuMerp U paanyc
BITMCAHHOW OKPYHOCTH.

S mory BbIBecTH (BbIBEJN, OyJy BBIBOJAUTH) (DOPMyy [JIsi BBIYHUCICHUS
JUIMHBI OKPY>KHOCTH.

51 Mory OOBSICHUTH, UTO TaKOE€ KPYIOBOM CEKTOP M BBIBECTH (OpMYIy HJis
BBIUMCJICHUS IIJIOLAJAN KPYTOBOTO CEKTOpA.

IIpumepnvie 6b1600b1

IIpaBWIBHBIM MHOTOYTOJIBHUK — 3TO BBIITYKJIbIM MHOTOYTOJIBHUK. Y HEro BCE

18 TIpemycmaTpuBaeTcs MOBTOPEHHE BIEMEHTOB COAEPKAHWS YYeOHOM NUCIMILIMHBI, OCBaWBAaBIIErocs Ha 1 — 5

rogax OOydYeHWs Ha YpPOBHE . Homyckaercs pacmnpeleneHre JAaHHOTO MaTepuaja IO COOTBETCTBYIOIIUM
0 000

TEMAaTHICCKUM pa3JieiaM, OCBaHBaeMbIM Ha 6-oM roxy oOydeHus Ha yposHe OOO.
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YIJIBl PaBHBI U BCE CTOPOHBI paBHbI. OKOJI0 MPaBUJIBHOTO MHOTOYT'OJIBHUKA MOKHO
omucarh OKPY>KHOCTh, W TPUTOM TOJIBKO OJHY. B 11000if mpaBUIBHBIN
MHOTOYTOJIBHUK MOHO BIIMCATh OKPY>KHOCTb, U IIPUTOM TOJIBKO OJIHY.

Kpyrosoii cerMeHT — 3T0 4yacTh kpyra. OHa OrpaHHY€Ha Jyroi OKPY>KHOCTHU
Y XOPJIOW, COECTUHSIOMIEN KOHIBI 3TOW nyru. Ecnu rpagycHas mepa Ayru MEHbIIIe
180 rpamycoB, TO IUIONIAaJb CErMEHTa MOKHO HAWTH, BBIYWATAS W3 IUIOLIAIH
CEeKTopa IUIONIaJb PABHOOCAPEHHOTO TPEYroJibHUKA, CTOPOHAMH KOTOPOIO
SIBJIIFOTCS IBA PAJNyCca U XOpJa CETMEHTA.

Kpyrosoit cekrop — 310 yacte Kpyra. OHa orpaHvdeHa Ayrom u AByMs
panuycamMuy, COEAWHSIONIMMHU KOHIBI AYTHM C ILEHTpOM Kpyra. Jlyra, koropas
OTPaHUYMBAET CEKTOP, HA3BIBAETCS JYyTOM CEKTOPA.

MpbI npunuiv K BEIBOAY O TOM, YTO OCEBas CUMMETPHUS — 3TO OTOOpaKeHHE
IUIOCKOCTH Ha ce0sl.

BaxxHoe CBONCTBO OCEBOW CUMMETPUU — 3TO OTOOPAKEHHE IIOCKOCTH Ha
ce0s1, KOTOPOE COXPAHSET PACCTOSIHUS MEXK Ty TOUKaAMHU.

CrepeomeTpust — 9T0 paszzen reometpun. B HEM n3yuarotcs cBoiicTBa uryp
B mnpocTpaHcTBe. CJIOBO «CTEPEOMETPHUS MPOUCXOAUT OT TIPEUYECKUX CIIOB
«ctepeoy u «metpeoy. «Crepeo» — 3TO 3HAUUT 0OBEMHBIN, MPOCTPAHCTBEHHBIN, a
METPEO — U3MEPSITH.

[Tapamnenenunen — 3TO YETBIPEXYrojbHas mpusMa. EE€ oCHOBaHUSA —
nmapauienorpaMmel.  Bce  miecte rpaHed  mapaiuielienumnena — - 9TO
napajienorpaMmmbl. Ecnu mapasenenumnesn npsMom, TO €cTh ero 00koBble pédpa
NEPHEeHIUKYJIAPHBl K IUIOCKOCTSIM  OCHOBaHHMH, TO OOKOBBIE TpaHU —
NpSMOYTOJBbHUKU. ECIM XK€ U OCHOBaHMSIMU IPSIMOIO MapajulesienuIea CIyKar
NpPSMOYTOJBHUKK, TO A3TOT NapajuleNieune] — MPsSMOYTroJbHbIA. Jlnaronamnu
napajiesiorpaMma InepecekaroTcsi. TOYKkol mepecedeHuss OHM AENSTCS MOIOJIaM.
Takoe k€ CBOMCTBO Yy JMAaroHajeW MapajulejenuIieaa: YeTbIpe JAuaroHaau
NapajIeIeIuIe/a MEPECEKAOTCS B OJTHOW TOUKE U JIEIATCSA 3TOM TOYKOU MOMOJIaM.

Conepxanune yueOHOro npeamera « BeposiTHOCTb U CTATHCTHKAY
7 KIIACC
(3-ii rox o0y4yenus Ha yposue O0Q0) 1°

[IpencraBnenune qaHHBIX

OnucarenpbHasi CTATUCTHUKA

CiyyaiiHast ”3MEHYUBOCTh

Brenenue B Teopuro rpadon

BeposTHOCTh ¥ 4acToTa CIIy4aitHOTO COOBITHS

O060011eHne ¥ cucTeMaTH3alys U3y4eHHOT0 MaTepuraa

Ilpumepuvie 6uodvl OeamenrbHoCMU 00YUAIOULUXCA:

— KOMMEHTUPOBAHUE MIPEJICTOSAIINX JICHCTBUM;

— U3BJIeUeHUE MHGOPMAIINH/ TaHHBIX;

— ¢hopMyITUPOBAHKE IIETIOYEK JOTUIECKUX PACCYKACHUMN U JIp.

19 Coxpausiercst comepkanue u 0o0bEM MaTepuana, npeactaBieHHoro B npumepuoil OOIl — mjis TpeTbero roaa
obyuenust Ha ypoHe OOO. B ciyuae HeoOXoquMOCTH, OO0YCIIOBICHHOW WHIMBHIYAJIBHBIMH OCOOCHHOCTSIMH U
BO3MOXHOCTSAME O0YYaIOIMXCs C HAPYIICHUSIMH CIIyXa, H3y4eHHE NPOrpaMMHOIO Marepuaja 0 TeMaTHYeCKOMY
pasneny «BeposSTHOCTh M 9acTOTa CIy4aifHOrO COOBITHS» MOXKET OBITh OPraHW30BaHO Ha YETBEPTOM rogy o0y4eHHUS
Ha ypoBHe OOO.
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IIpuMepHas TeMaTH4ecKasi M TEPMUHOJTOTHYECKAS JTEKCUKA
IIpumepnule cnosa u croeocouemaniis
Huarpamma (ctonbuxoBasi (crosiduaTasi), Kpyromas), rpaduk, TaOiuIa,
omucaTellbHasl CTaTUCTHKA, CpeaHee apudMeTndeckoe, MeAuaHa, pa3Mmax, rpad,
BEpILIMHA, peOpo, CTeneHb BepIIMHBL, 00X0a rpada (SHUIEpoB MyTh), CIydalHBIN
AKCHEPUMEHT (OMBIT), CIy4ailHOE COOBITHE.
8 KUIACC
(4-ii rox 06yuenust Ha yposue 000) ?°
IToBTOpEHUE
OnucarenbHas craTucTuka. PaccenBanue gaHHBIX
MHoxecTBa
BeposiTHOCTH clly4aitHOTO COOBITHS
O060011IeHue U cucTeMaTH3alus U3y4YeHHOTO MaTepHraa
Ilpumepnvie 6uodvl OeamenrbHOCMU 00YUAIOULUXCA:
— KOMMEHTUPOBAHUE MPEJICTOSIINX JICHCTBUM;
— U3BJIeUeHUE MHPOPMAIINH/ TAaHHBIX;
— hOpMyITMPOBAHKE MIETIOYEK JOTUIECKUX PACCYKIACHUHN H JIp.
IIpuMepHas TemMaTH4ecKasi M TEPMUHOJTOTHYECKAS JTEKCUKA
IIpumepHnule cnosa u crogocouemanuis
Jlucrniepcursi, MHOXECTBO, 3JIEMEHT MHOXECTBA, MOJMHOXKECTBO, OMNEpaluu
HaJl MHOKECTBaMU (oObenuHEeHME, nepecevcHue, JIOTIOJTHEHHE),
NEePEMECTUTEIIPHOE CBOMCTBO, COYETATEIBLHOE CBOMCTBO, paclpeeuTebHOe
CBOWCTBO, CBOMCTBO BKJIIOUCHHMS, CTAHJAPTHOE OTKJIOHEHWE YHCIIOBBIX HAOOPOB,
CIIy4aiiHbIe COOBITHS, BEPOSITHOCTH COOBITHM, CITy4alHbIN BBIOOD.
9 KIIACC
(5-ii rox o0yuenus Ha yposue 000) 2!
[ToBTOpEHUE
Brenenue B Teopuro rpadon
Crnyyaiinbie cOOBITUS
DneMeHThl KOMOMHATOPUKH
O06001IeHNe U cUCTeMaTH3alus U3yYeHHOTO MaTepHraia
Ilpumepnvie 6uodvl OeamenbHOCMU 00YUAIOULUXCA:
— KOMMEHTUPOBAHUE TIPEJICTOSIINX ACHCTBUN;
— U3BJIeUeHUE NHGOPMALIH/ JAaHHBIX;
— (hopMyJIMpOBAHUE TIEMTOYEK JJOTUUECKUX PACCYKICHHUM U JIp.
IIpuMepHas TemMaTH4ecKasi 1 TEPMUHOIOTHYECKAS JTEKCUKA
IIpumepnvie cnosa u ciogocouemanus
OObenuHeHne COOBITHI, TMepeceYeHre COOBITHI, HECOBMECTHBIE COOBITHS,
YCIIOBHAsl BEPOSITHOCTb, HAXOXKJIEHUE BEPOATHOCTEH, Juarpamma, rpaduk,
NEPECTAHOBKH, (paKTOpHAJ, COUETaHUE, YUCIIO COYETaHHM, TpeyroibHuK [lackars,

20 Uzyuenue Tematuueckux pasaenos «Beenenue B Teopuio rpadosy, «Ciydaiinbie cOOBITUS MPENyCMATPUBAETCS
Ha 5-oM rox oOyuyenust Ha ypoBHe OOO, uro oOecreunBaeT BO3MOXKHOCTH YBEIWYEHHsS yuyeOHOro BpeMEHH Ha
H3y4€HHUE MaTepuala 1o NPeACTaBICHHBIM TEMAaTHUECKUM pa3AeiaM.

2l Yzyuenne Tematuueckux paszuenoB «leoMerpuueckas BepOATHOCTH», «Mcmbitanus Bepuym», «Crnyuaiinas
BEIMYMHA» IIpeAycMaTpuBaeTcs Ha 6-oM rox obydenus Ha ypoBHe OOO, uTo oOecreunBaeT BO3MOXHOCTH
YBEIMUYEHHUS y9eOHOTO BpEMEHH Ha N3yUeHHE MaTepralia 1o MpeACTaBICHHBIM TEMAaTHUECKUM pa3/iesaM.
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KOMOMHATOpHUKA.
10 KUIIACC
(6-i1 rox 00y4enusi Ha ypoBHe O00)

IToBTOpEHUE

I'eomeTpuueckast BEPOSITHOCTh

Ucnertanus bepnyium

CityyaiiHast BeIu4rMHA

O06o0011eHME ¥ CUCTEMAaTU3allMs U3YUYEHHOT0 MaTepuaia

Ilpumepnvie 6uodvl OeamenrbHOCIMU 00YUAIOULUXCA:

— KOMMEHTUPOBAHUE MPEICTOSAIINX ACHCTBHIMA;

— U3BJIeUeHUE MHGOPMALINH/ JAHHBIX;

— GhOpMyIMPOBAHKE LIETIOYEK JJOTUYECKUX PACCYKACHUHN U JIp.

IIpuMepHas TeMaTH4ecKasi M TEPMUHOJTOTHYCCKAS JTEKCUKA

IIpumepnvie cnosa u cnogocouemanus

CnydaiiHplii BBIOOp, HMCHBITAHHME, YCIIEX M HEy/Aaua, CEepus HUCIBITAHHUM
bepnymnm,  ciaydailHas ~— BeIW4YMHA, W PACIOPENCIICHUE  BEPOSTHOCTEM,
MaTEMaTUYECKOe OXKHMJIaHWEe, ITUCTEPCHs, 3aKOH OOJBIINX YHCEN, W3MEpPEHUe
BEPOSATHOCTEH € IIOMOLIBIO YACTOT.

Ilnanupyemble pe3yJbTAThl OCBOEHHUS Y4eOHOT0 NMpeaMeTa
«MarTemMaTHKa)» HA yPOBHE OCHOBHOI'0 00111ero 00pa3oBaHus

PesynbpraTtel 0oOydeHuss 1o ydeOHOMY mnpenMery «Marematuka» B
OTHOIIIEHUU BCEX MHUKPOTPyHn oOydYaromuxcs C HapyLUIeHUs MU  CIyXa,
OLICHUBAIOTCSI 10 OKOHYaHMM OCHOBHOTO oOmiero oOpa3oBaHHMsT U HE
CONIOCTABJISIFOTCS € PE3YJIbTaTaMH HOPMATHUBHO PA3BUBAIOIINXCSI CBEPCTHUKOB.

Jluunocmuvle pesyromamoi

JInaHocTHBIE pe3yNbTaThl ocBoeHUs [IpumepHoii paGoueill mporpaMMsbl MO
marematuke Ha ocHoBe AOOII OOO (BapuaHT 2.2.2) HOCTUTalOTCS B €IUHCTBE
y4eOHON M BOCIUTATEIHHOU ACSITEIBHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU
POCCUHCKUMHU COLIMOKYJIBTYPHBIMH M JyXOBHO-HPAaBCTBEHHBIMH II€HHOCTSIMH,
OPUHATBIMA B OOIIECTBE TMpaBUJIaMHU W HOPMAaMH TIOBEICHHS M CIOCOOCTBYIOT
mporeccaM CaMOIO3HAHUS, CAMOBOCIHUTAHUS M CaMOPa3BUTHS, (POPMUPOBAHUS
BHYTPEHHEU MO3UIUU JTUYHOCTH.

JImyHoCTHBIE pe3ynbTaThl ocBoeHusi [lpumMepHoit paboueil mporpaMmbl Mo
Marematnke no Bapuanty 2.2.2 AOOII OOO CcOOTBETCTBYIOT pe3yJibTaTam,
orpaxk€HHBIM B0 PI'OC OO0 u OOII OOO no Bcem HanpaBiIEHUAM BOCIUTAHUSA,
BKJIFOYAs TPAXKIAHCKOE, NaTPUOTHYECKOE, TyXOBHO-HPABCTBEHHOE, ICTETUYECKOE,
dusnueckoe, TPyAOBOE, IKOJOTHUUECKOE, a TAKXKE B ACIEKTE LIEHHOCTH HAYYHOTO
MO3HAHUA U aJlalTallud 00yYaronerocs K U3MEHSIOUUMCS YCIIOBUSM COIMAIbHON
U IPUPOIHOM Cpenbl. Opnnako JUYHOCTHBIE pe3yJIbTaThl
JIOTIOJTHEHBI/KOHKPETU3UPOBAHEI ¢ Y4€TOM  0coObIX  00pa3oBaTeNbHBIX
noTpeOHOCTEH 00yUaOMUXCsl C HAPYIICHUSIMU CITyXa.

1. Poccuiickass rpaxiaHcKasi UJIEHTHYHOCTb — NATPUOTU3M, YBaXKEHUE K
OrteuecTBy, K NPOUUIOMY U HACTOAIIEMY MHOTOHAIlMOHAIBbHOrO Hapoja Poccuu,
YyBCTBO OTBETCTBEHHOCTH W jojira mepes PomuHol, waeHTudukamus ceds B
KauecTBe rpaxjaanuHa Poccuu, OCO3HaHME W ONIYIIEHWE JUYHOCTHOU
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CONPHUYACTHOCTH cyAbOe poccuiickoro Hapojga. (Oco3HaHHME STHUYECKOU
NPUHAJIEKHOCTH, 3HAHUE UCTOPUH, KYJIBTYPBI CBOETO HAPOAA, CBOETO Kpasi, OCHOB
KyJIbTYpHOTO Hacineauss HaponoB Poccunm u  demoBedecTBa (MAECHTUYHOCTH
YEeJI0BEKA C POCCUMCKOM MHOTOHALIMOHAIBHOW KYJIBTYPOH, COIPUYACTHOCTD
UCTOPUU HApOJOB U TOCYAAPCTB, HAXOAUBUIMXCS HAa TEPPUTOPUU COBPEMEHHOMU
Poccun); MHTEPUOPU3ALIHS T'YMAHUCTHYECKUX, JEMOKPATUYECKUX u
TPaJMLIMOHHBIX LIEHHOCTEH MHOTOHALMOHAIBHOTO POCCUICKOro  OOIIECTBA.
Oco3HaHHOE, YBaXHUTEJIbHOE U JOOPOKENIATENbHOE OTHOIIEHWE K HCTOPHH,
KyJbTYpE, PETUTUH, TPAAUIHUAM, S3bIKaM LIEHHOCTAM HapoaoB Poccuu u Hapos10B
Mupa.

2. CdopMHPOBAHHOCTh IEIOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY ypPOBHIO Ppa3BUTHUS HAayKM M  OOIIECTBEHHOW MPAKTHKH,
YUHUTHIBAIOIIETO COLMAIBHOE, KYJIbTYpPHOE, SI3bIKOBOE, JYXOBHOE MHOTrooOpasue
COBPEMEHHOT'O MHpA.

3. CyObexkTHBHAs 3HAYMMOCTh OBJIAJICHUS U HUCIOJb30BAaHUS CIOBECHOTO
(PYCCKOro/pyccKoro M HalMOHAIBHOT0%2) SI3bIKA.

4. Kenanue U yMEHHsS TIOJIb30BATHCS CJIOBECHOM peublo (YCTHOM U
MCBMEHHOM), B3aUMOJEHCTBOBATh CO CIBIILIAIIMMU JIIOABMU IPHU UCIIOIb30BAHUN
YCTHOM peun Kak cpeacrtBa oOmeHusa. LIeHHOCTHO-CMBICIIOBas YCTaHOBKA Ha
NOCTOSIHHOE MOJb30BAHME WHIAMBUIYAIbHBIMUA CIIYXOBBIMU amnmaparamMu Kak
BAXXHOTO YCJOBHS, CIOCOOCTBYIOIIETO YCTHOM KOMMYHHUKAIMM, HauOolee
MOJIHOLIEHHOM  OpHMEHTAllMM B HEPEUYEBBIX 3BYKaxX OKPY’KAIOIIET0 MUPA;
CaMOCTOSTENIbHBIA TMOUCK HWH(pOpMAIMK, B TOM YHCIE, MPU HCIOJIb30BAHUU
NHTEpHET-TEXHONOTHII, O Pa3BUTUHU  CPEIACTB  CIyXONPOTE3UPOBAHUA W
ACCUCTUBHBIX TEXHOJIOTHSX, CIIOCOOCTBYIOIIMX YJIYUIICHUIO KauyeCTBa KU3HU JIUIL
C HapyUICHUSIMHU CIIyXa.

5. YBaXuTeIbHOE OTHOLIEHUE K UCTOPUU M COLIMOKYJIBTYPHBIM TPATULIASIM
JUI[ C HApYUIEHUSAMH CIIyXa; C y4eTOM KOMMYHUKATHUBHBIX, [MO3HABATEIbHBIX U
COLIMOKYJIBTYPHBIX MOTPEOHOCTEN HCIOIb30BaHUE B MEKIMUYHOCTHOM OOIICHUU C
JULAMU, UMEIOIIMMH HapyLIEHUs CIyXa, PYCCKOrO JKECTOBOTO s3bIKa, BIIAJICHUE
KAJIBKHPYIOILIEH )KECTOBOU PEYBIO.

6. I'0OTOBHOCT M CIOCOOHOCTh OOyYarOUIMXCSl C HapyLIEHUSAMH CIyXa
CTPOUTH >KM3HEHHbIE IUJIaHbl, B T.4. OMNPEIEIATh JaJbHEUIIYI0 TPACKTOPHUIO
o0pa3oBaHMsl, OCYUIECTBIATh BbIOOp mpodeccud U Ap., ¢ YUYETOM COOCTBEHHBIX
BO3MOXHOCTEH U OrpaHUYeHUi, 00YCIOBIEHHBIX HAPYIICHUIMH CITyXa.

7. TOTOBHOCTh U CIOCOOHOCTh OOYYaIOIIMXCS C HApPYIICHUSIMHU CiIyXa K
CaMOpPa3BUTHUIO U C€aMOOOpa30BaHHUIO HA OCHOBE MOTHUBALIMM K OOYYEHHUIO U
MO3HAHHUIO; CPOPMUPOBAHHOCTH OTBETCTBEHHOTO OTHOIICHUS K YUCHHIO.

8. '0TOBHOCTh M CHOCOOHOCTH K OCO3HAHHOMY BBIOOPY M IOCTPOCHUIO
JanbHEHIIe MHIUBUAYaIbHOW TpaeKTOpUU o0pa3oBaHus Ha 0a3e OPUEHTUPOBKHU B
mupe npodeccrii 1 TpodecCHOHATBHBIX MPEANOYTEHUN, ¢ YIETOM YCTONYHMBBIX
NO3HABaTENIbHBIX MHTEPECOB, COOCTBEHHBIX BO3MOXHOCTEH W OrpaHUYCHUH,
00yCJIOBJIEHHBIX HAPYIIEHUEM CITyXa, TOTPEOHOCTEN phIHKA TPY/a.

2 OBJ'IaZ[eHI/Ie HAaOUOHAJIbHBIM  SI3BIKOM MNPCAYCMATPUBACTCA MPU HAJIUIHUHU BO3MOJXKHOCTEH U JKEJIaHMS

00ydJaloIIerocs, a TaKkKe MPH COTIIACHH €TO POIUTENIEH/3aKOHHBIX IPEICTABUTENICH.
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9. Pa3Butroe MOpaJbHOE CO3HAHUE M KOMIIETEHTHOCTb B PEUICHUU
MOpPaJIBHBIX TMPOOJIeM Ha OCHOBE JIMYHOCTHOTO BbIOOpa, (opMUpOBaHHUE
HPaBCTBEHHBIX UYYBCTB W HPABCTBEHHOIO0 TOBEJEHHUSA, OCO3HAHHOTO U
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHBIM TIOCTYNKaM (CIOCOOHOCTHh K
HPaBCTBEHHOMY CaMOCOBEPILICHCTBOBAHHUIO; BEPOTEPIIUMOCTh, YBaXKUTEIbHOE
OTHOIIIEHUE K PEJIMTMO3HBIM UYYyBCTBaM, B3IVIsiAaM JIIOJAEH WM UX OTCYTCTBHIO;
3HaHUE OCHOBHBIX HOPM MOpaJid, HPABCTBEHHBIX, JYXOBHBIX HJCATIOB, XPAHUMBIX
B KYyJbTYpHBIX TpaJulMsX HapoaoB Poccuu, TOTOBHOCTH Ha WX OCHOBE K
CO3HATEJIbHOMY CaMOOTPAaHWYEHUIO B TMOCTYIKAaX, MOBEIECHUM, PACTOYUTEIHLHOM
NOTPEOUTENHCTBE; CPOPMHUPOBAHHOCTH IMPEJACTABICHU 00 OCHOBAaX CBETCKOMU
ATUKH, KYJIbTYpbl TPAJULMOHHBIX PEIUTUNA, WX POJIU B PA3BUTHHM KYJIbTYpbl U
uctopun Poccuu M yenoBedecTBa, B CTAHOBJICHMM TI'PaXJIaHCKOTO OOIIECTBA U
POCCHIICKOM TOCyapCTBEHHOCTH; TOHUMAaHNE 3HaY€HUsI HPABCTBEHHOCTH B KU3HU
YeJI0BEeKa, CEMbH U OOIIIECTBA).

10. JloOpokenartenbHOE€  OTHOIICHWE K  JIIOJASIM, TOTOBHOCTh K
B3aUMOJICUCTBUIO C PAa3HbBIMU JIOJbMH (B TOM YHCJI€ MPU HCIOIb30BaHUU
BEpOAIBHBIX W HEBEpOATbHBIX CpPEICTB KOMMYHHUKAIIUHW), BKJIIOYAs JIAI C
HapYIICHUEM CIIyXa, a TaKXkKe CIJIBIIIAINIUX CBEPCTHUKOB U B3POCIBIX; CIIOCOOHOCTh
K JIOCTHXKEHHUIO B3aMMOIIOHMMAHHUSI Ha OCHOBE WJCHTU(UKAIMU cels Kak
MOJIHOTIPABHOTO CYyObEeKTa OOIEHHS; TOTOBHOCTh K KOHCTPYMPOBaHHUIO 00pa3a
JOTYCTUMBIX CLIOCOOOB OOIIEHUSI, KOHBEHIIMOHUPOBAHUIO HHTEPECOB, MPOLIEAYP, K
BEJICHUIO TIEPErOBOPOB.

11. Oco3Hanue 3Ha4YCHUSI CEMbH B KU3HM 4YeJIOBEKa U OOIeCTBa, MPUHSITHE
IEHHOCTH CEMEHWHOMN KU3HU, YBAKUTEIbHOE U 3a00TJIMBOE OTHOIICHUE K YJIEHAM
CBOEH CEMBbU.

12. VYBaxuTenbHOE OTHOIICHUS K TPYyAy, HaJIMYUE ONbITA Y4YacTUs B
COIIMAJIbHO 3HAYMMOM TpY/IE.

13. OCBOEHHOCTbH COLIMAIBHBIX HOPM, MPaBUJI MOBECHUS (BKIIIOYAsi pEYEBOE
MOBEJCHUE U PEUEBOM ITUKET), pojieil u (GOpM CONHMAIBLHON JKU3HU B TPYIAX U
co00IIIeCTBaX, B T.4. JIUI| C HAPYIICHUSIMHU CITyXa.

14. Wnentudukanms cebs B  KauyecTBE CyObEeKTa  COIMAIbHBIX
npeoOpa3oBaHuii € Y4€TOM COOCTBEHHBIX BO3MOXXHOCTEH U OrpaHUYCHUI,
BBI3BAHHBIX HapYILICHUEM CITyXa.

15. CriocoOHOCTh ¢ y4€TOM COOCTBEHHBIX BO3MOKHOCTEH M OTpaHUYEHUH,
00YCIIOBJIEHHBIX HApYIICHUEM CIyXa/HapylIeHHEM CJyXa M COMaTUYECKUMU
3a00JIeBaHUSIMA  CTPOUTHh >KU3HEHHBIC IUJIaHBI Ha KpPAaTKOCPOUHOE Oyjyiiee
(ompenenATh IeJieBble OPUEHTHUPHI, (HOPMYJIUPOBATh AJCKBATHbIE UM 3aJa4dl U
npeaiaraTh NENCTBUA, yKa3bIBast u 000CHOBBIBAs JIOTUYECKYIO
MOCJIEIOBATEIHLHOCTD I1ATOB).

16. CrnocoOHOCTh K MPaKTHUECKOW peanu3aliyd MpaB, 3aKperyIEHHBIX B
HOPMAaTUBHBIX JIOKYMEHTaX IO OTHOIICHUI0 K JIMIAM C OrpPaHUYEHHBIMU
BO3MOKHOCTSIMU 3/I0POBbSI © HHBAJIUHOCTHIO, B T.U. C HAPYIICHUSIMH CIIyXa.

17. OcBoeHrE KOMIETEHTHOCTEHN B cpepe OpraHu3aTOPCKOM NeATeIbHOCTH;
WHTEPUOPHU3ALIMS IIEHHOCTEM CO3MJATEIbHOTO OTHOILIECHUSI K OKpYKarouien
JNEUCTBUTEIBHOCTH,  IIEHHOCTEH  COIMAJbHOIO  TBOPYECTBA,  LIEHHOCTH
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IPOJYKTUBHON OpraHW3aldd COBMECTHOM JESATENBHOCTH, CAaMOpEaIU3alud B
IpyINEe W OpraHu3aluy, LUEHHOCTH «IPYroro» Kak pPaBHOIIPABHOIO NapTHEpaA,
dbopMupoBaHWE  KOMIIETEHIIMHA  aHaiM3a, MPOCKTUPOBAHUS,  OpraHU3AIUU
JesTeNbHOCTH,  pedraekcud  U3MEHEHU#,  CIOCOOOB  B3aMMOBBITOJHOTO
COTPYJIHUYECTBA, CIOCOOOB peann3alnnun COOCTBEHHOTO JTUACPCKOTO MOTEHIHANA.

18. Yuactue B IIKOJIBHOM CAMOYIPAaBJICHUM M OOILIECTBEHHOW *XU3HH (B
npenenax BO3paCTHBIX KOMIETEHIINI) C yUETOM PErMOHAIbHBIX, STHOKYJIbTYPHBIX,
COLIMAJIBHBIX M SKOHOMHUYECKHUX OcCOoOeHHocTel ((opMHpOBaHHE TOTOBHOCTH K
YYaCTUIO B TIPOLIECCE VYIIOPANOUYEHUS COLMAIIBHBIX CBA3E€M W OTHOLICHUW, B
KOTOPBIE BKJIIOYEHBI U KOTOPbIE POPMHUPYIOT CaMU 00yUaroluecs ¢ HapylueHUsIMU
CyXa; BKJIIOYEHHOCTh B HEIMOCPEACTBEHHOE TPaKJAHCKOE y4acTHE€, TOTOBHOCTH
y4acTBOBaTh B JKU3HENEATENHHOCTH  MOJPOCTKOBOTO  OOIIECTBEHHOIO
o0beMHEeHNUs, TPOJYKTUBHO B3aMMOJICHCTBYIOIIETO C COLMUAIBHON Ccpenoll u
COI[MAJIbHBIMU MHCTUTYTaMU (BKJIIOUYas OpraHu3aluu, MPeaCTaBISIONIME UHTEPECHI
JUIl C HAPYWEHUSIMHU CJIyXa, JPYTMMU OIPAaHUYEHUSIMU 1O 3J0POBBI0 H
WHBAJIUIHOCTHIO).

19. ChopMupOBaHHOCTH IICHHOCTH 3JI0POBOTO M 0€30IacHOTO 00pa3a KU3HU
C Y4€TOM COOCTBEHHBIX BO3MOYKHOCTEN U OrPAHUYEHUI, BBI3BAHHBIX HapYILLIEHUEM
CIyxa; MHTEpPHOpHU3alMs MPaBWJI  UHAMBUIAYAIBHOIO W KOJUIEKTUBHOIO
0€30MacHOro0 MOBEIECHUS B YPE3BBIYAMHBIX CUTYyalUsX, YIPOXKAIOIIUX >KU3HU U
3I0POBBIO JIIOJIEM, B T.4. C Y4ETOM OrpaHUYEHHI, BBI3BAHHBIX HapyUICHUSMU
ClyXa; IpaBWJl MOBEACHUS HA TPAHCIOPTE M HA JOPOrax, B T.4. C YUYETOM
OrpaHUYeHU, BbI3BAHHBIX HAPYIICHUSIMH CITyXa.

20. Pa3BUTOCTBh 3CTETUYECKOTO CO3HAHMS YEPE3 OCBOCHUE XY A0KECTBEHHOIO
Hacineaus HaponoB Poccun w1 mMupa, TBOPUECKOM AEATENBHOCTH 3CTETHYECKOIO
xapakTepa  (COCOOHOCTh ~ TMOHHMMATh  XYJIO)KECTBEHHBIE  MPOU3BEIICHUS,
OTpaXXarolllue pa3Hble STHOKYJIbTYpPHBIE TpaauLUU; CHOPMUPOBAHHOCTH OCHOB
XYJIO)KECTBEHHOW KYJbTYpbl OOYYarOMIMXCS KaK 4YacTH WX OOIIed JTyXOBHOU
KyJbTYpbI, Kak 0co00ro crnoco0a MO3HAHUSA KU3HU M CPEJCTBA OpraHU3alUU
OOILIEHUS; 3CTETUYECKOE, 3MOLMOHAIBHO-LUEHHOCTHOE BHUACHHE OKPYKAKOLIErO
MHUpa; CHOCOOHOCTH K  3MOLMOHAIBHO-UEHHOCTHOMY  OCBOEHHUIO  MHpa,
CaMOBBIPQ&KEHHUIO W OpPUEHTALlMM B XYJ0XKECTBEHHOM M HPaBCTBEHHOM
IPOCTPAHCTBE KYJIbTYPhI C YUYETOM COOCTBEHHBIX BO3MOXHOCTEN M OrpaHUYEHUH,
BBI3BAHHBIX HAPYIIEHUEM CITyXa; MOTPEOHOCTh B OOIIEHUH C XYAO0’KECTBEHHBIMU
IPOU3BEACHUSIMU, CHOPMUPOBAHHOCTh AKTUBHOTO OTHOLIEHUS K TPagULUsIM
XYJI0)KECTBEHHOM KYJBTYpbl KaK CMBICJIOBOM, 3CTETMYECKOW M JMYHOCTHO-
3HAYUMOM [IEHHOCTH).

21. CdopmupoBaHHOCTH OCHOB HKOJIOTHYECKOMN KYJbTYPBI,
COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO SKOJOTHMUECKOTO MBIILUICHHS, HATMYUE
OMbITAa  HKOJIOTUYECKH  OPUEHTUPOBAHHOM  PEQIIEKCUBHO-OLICHOYHOM U
IPAKTUYECKOM  JIEATEIbHOCTH B JKU3HEHHBIX CHTyauusix (FOTOBHOCTb K
UCCJIEIOBAHUIO TIPUPOJABI, K 3aHATUSAM CEJIbCKOXO3SMCTBEHHBIM TPYIOM, K
XYJI0’)KECTBEHHO-3CTETUYECKOMY OTPAKEHUIO NMPUPOABI, K 3aHATHUSAM TYPU3MOM, B
TOM YHCJIE IKOTYPU3MOM, K OCYILIECTBICHUIO IPUPOIOOXPAHHOM 1€ATEILHOCTH).

22. TOTOBHOCTh K OOIIEHUI0O UM B3aUMOJICUCTBUIO CO CIBIIIAIIUMU
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CBEPCTHUKAMM M B3pPOCJIBIMH Ha WHOCTPAHHOM S3BIKE; YMEHHE I10JIb30BAThHCS
WHOSI3BIYHON CIIOBECHOM pEeYbl0 B YCTHOM M MUCHMEHHOW (opMe i pelieHus
KOMMYHUKATHBHBIX 3aJa4; TOJEPAHTHOE M YBAXKHUTEIBHOE OTHOIIECHHE K
KyJIbTYPHBIM Pa3IMuusAM, OCOOEHHOCTSM U TPAJAULIUSIM IPYTUX CTPaH.
Memanpeomemnuie pe3yromamoi

MeranpeaMeTHble pe3ysbTaThl 0cBOeHUs [IprMepHOil pabouei mporpamMmel
no marematuke no BapuaHty 2.2.2 AOOII OOO COOTBETCTBYIOT pe3yJibTaTam,
otpaxk€HHBIM BO I'OC OO0 u OOII OO0, HO aganTUpOBaHBl IPUMEHHUTEIBHO K
0COOBIM 00pa30BaTENbHBIM MOTPEOHOCTAM 00YHAIOLIUXCS C HAPYIICHUSIMU CIIyXa.

MeranpeaMeTHble pe3yJbTaThl BKJIIOYAIOT OCBOEHHBbIE OO0YYalOUIUMUCS C
HapylIEHHEM CllyXa MEXIpeaAMeTHble ToHATHA U YVY][ (peryiasTUBHbIE,
[O3HaBaTeNIbHbIE, KOMMYHMKATHBHbBIE), CIIOCOOHOCTh UX HCIOJb30BaHUS B
y4eOHOW, TMO3HABaTEJIbHOM M COLMAJIbHOM IMpakTUKE C Y4E€TOM OCOOBIX
o0Opa3oBaTeNbHBIX  MOTPEOHOCTEH;  CaMOCTOSITENIbHOCTh  IUIAHUPOBAaHUSA U
OCYIIECTBJICHUS  y4eOHOM  JEATeNIbHOCTM W OpraHu3alud  y4yeOHOro
COTPpYAHHMYECTBA C NEAAroraMM M CBEPCTHUKAMM; NOCTPOEHUE WHIUBUIYAIbHON
00pa3oBaTENbHOM TPAGKTOPUM C YYE€TOM OO0pa3oBaTebHBIX MOTPEeOHOCTEN
KaXJ0r0 00YyYaromerocss M JOMOJHUTENbHBIX COMATHYECKUX 3a00JeBaHUM IS
YacTH 00y4YaroIIHUXCA.

1. Vuusepcanvuvie = nosmaseamenvmuwvie  Oeiicmeusi  obecneuugarom
dopmuposanue 6a308blX KOSHUMUBHLIX HNPOYECCO8 00yuaowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKpYJyCcalowe2o  Mupa,  NpuMeHeHue  102UYeCKUx,

ucciedo8amenbCKux onepayuil, yMmeHut pabomams ¢ uHgopmayuei).

ba3zoevie nocuueckue oeiicmeusn:

— BBISBIATH (CaMOCTOATENBHO W/WIM C TOMOUIBIO  YUHUTEIS/IPYyTrux
YYaCTHUKOB 00pa30BaTeIbHO-KOPPEKIIMOHHOTO TPOIecca) W XapaKTepU30BaTh
CYIIIECTBEHHBIC TMPU3HAKA MATEMATHYECKUX OOBEKTOB, MOHSITUH, OTHOIIECHUU
MEXAY TMOHATUSIMH; (OPMYIHUPOBATH C HCIOJIB30BAHMEM JOCTYIHBIX CPEICTB
KOMMYHMKAIINKM, BKJIIOYAasi YCTHO-JAAKTUIBHYIO pe€uYb, OIPEICICHUS MOHITUH;
yCTaHABIMBATh CYIIECTBEHHBIM TpHU3HAK KJIacCU(UKAIMK, OCHOBAHUS IS
000011IEHHS U CPAaBHEHHSI, KPUTEPUU TPOBOJUMOIO aHAIMN3;

— BOCIIPUHUMATh U C UCTOJIb30BAHUEM JOCTYMHBIX CPEJICTB KOMMYHHKAIIHH,
BKJIIOYAss  YCTHO-JAAKTWIbHYIO  pedb, (OpPMYyJIHpPOBaTh, MPEOOPa30BBIBATH
CYXXJICHUS: YTBEPAUTEIbHbIC U OTPUIIATEIIbHBIC, €IUHUYHbIC, YACTHBIE U OOIIHUE;
YCJIOBHBIE;

—  BBISBJISITh ~ MaTE€MaTUYECKHWE  3aKOHOMEPHOCTH, B3aUMOCBS3U U
npoTUBOpeursl B (paKTax, JaHHBIX, HAOMIOJEHUAX W YTBEPXKICHUSX; MpeJiaraTh
KPUTEPUH JIJIS1 BBIABJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUUIA;

— JIeNlaTh BBIBOJBI (CaMOCTOSITENIbHO W/WJIM C TOMOIUIBIO YUHUTEIs/IPYTUux
YYaCTHUKOB 00pPa30BaTEIbHO-KOPPEKIIMOHHOTO TMPOIECCa) C HCIOJIb30BAHUEM
3aKOHOB  JIOTMKHM,  JEAYKTUBHBIX M  HUHAYKTUBHBIX  YMO3AKJIIOUCHHIA,
YMO3AKJIFOYECHUH 110 aHAJIOTUH;

— pa3dupaTh 10Ka3aTeIbCTBA MATEMATUUYECKUX YTBEPKACHUHN (MPSIMbIE U OT
MIPOTHUBHOTO), MPOBOJNUTH (CAMOCTOSATEIHLHO W/WIM C TIOMOIIBIO YUUTEINS/APYyTUX
YYaCTHUKOB 00pazoBaTEIbLHO-KOPPEKIIMOHHOTO npoiiecca) HECJTIOKHBIC
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JIOKa3aTeNbCTBA  MaTeMaTH4eckuX  (GakToB,  MPUBOAUTH  MPUMEPHl U
KOHTPHPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHMUS;

— BBIOMpATh CMOCOO pelieHus y4eOHOW 3amadyu (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIEHHUs, BbIOMpPaTh (CAMOCTOATEIBHO W/HMIM C  MOMOUIBIO
YUUTENSI/APYTUX ~ YYACTHUKOB  00pa30BaTebHO-KOPPEKIIMOHHOTO  MpoIecca)
Han0oJee NOAXOAAIINNI.

ba3zoevie uccneoosamenvckue oeiicmeusn:

— WCIOJb30BaTh BOMPOCHI KAK MCCIEAOBATEIbCKUNA UHCTPYMEHT MO3HAHMUS;
CaMOCTOATENIbHO ~ W/WJIM €  TIOMOUIBIO  YUMTENS/IPYTUX  YYACTHUKOB
00pa3oBaTeNbHO-KOPPEKIIMOHHOTO  Mpolecca  (popmyiupoBaTh  BOIPOCHI,
bukcHupylolme MnpoTUBOpeyYne, MpoOJeMy, YCTaHABIMBATh HMCKOMOE U JIAHHOE,
dbopMHpOBaTH TUIIOTE3Y; C UCIOIB30BAHUEM JOCTYITHBIX CPEJACTB KOMMYHHKAIIUH,
BKJIIOYAs YCTHO-/IaKTHIIBHYIO pe4b, apTyMEHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

— pPOBOAWTH MO TIUIAHY HECJIOXKHBIA  SKCIIEPUMEHT, HEOOJIbLIOE
UCCIIEJIOBAHUE TI0 YCTAaHOBJIEHHUIO OCOOEHHOCTEM MaTeMaTHU4YecKOro OOBEKTa,
3aBHCHUMOCTEI 00BEKTOB MEXAY CO0O0i;

— C MCTIOJIb30BAaHUEM JOCTYMHBIX CPEICTB KOMMYHHUKALIUHU, BKIIOYas YCTHO-
JaKTUIBHYIO pedb, (HopMynupoBaTh OOOOIIEHUS U BBIBOJBI MO pe3yibTaTaM
IPOBEIEHHOTO  HAOJIIOJCHMS, UCCIENOBAaHMS, OLICHUBAaTh  JIOCTOBEPHOCTH
NOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

— CaMOCTOSATEIBHO W/WIM € TIOMOIIBIO YUYHUTENS/APYTHUX YYaCTHUKOB
00pa30oBaTeNbHO-KOPPEKIIMOHHOIO  Mpollecca  MPOrHO3UPOBATH  BO3MOXKHOE
pa3BUTHE NPOLIECCa, & TAKXKE BBIIBUTATh MPEANOJIOKEHUS O €r0 pa3BUTUU B HOBBIX
YCIIOBHUSIX.

Paboma c unghopmanuei:

— BBISIBIISATh HEIOCTATOYHOCTh W HW30BITOUHOCTH HH(OpMAIUU, TaHHBIX,
HEOOXOUMBIX JIJISl peLICHUs 3a/1a4U;

— CaMOCTOATEJIbHO W/WIM C TIOMOIIBIO YUMUTENS/APYTUX YYACTHHUKOB
00pa30BaTeNbHO-KOPPEKIIMOHHOTO ~ Tpoliecca  BbIOMpaTh,  aHAJIU3UPOBATH,
CHUCTEeMATU3UPOBaTh U HWHTEPIPETHPOBATh WHGOPMAIMIO PA3IUYHBIX BHUAOB U
dbopM mpeACTaBICHNS;

— BbIOMpaTh (GOpMY MpeACTaBICHUS HHPOPMALMU M WILTIOCTPUPOBATH
pelaeMble 3a/1a4u CXeMaMu, TuarpaMMaMu, HHON TpaduKoil 1 UX KOMOWHAIUSIMU;

— OIICHHMBATh HAA&KHOCTh WMH(GOPMALMU IO KPUTEPHUSAM, MPEIIOKECHHBIM
yuuTeneM Wid cHOpMYJUPOBAHHBIM CAMOCTOSITEIBHO W/WIM € TOMOUIBIO
YUMTENS/IPYTUX YYACTHUKOB 00pa30BaTeIbHO-KOPPEKIIMOHHOTO MPOIIEcca.

2. Vuusepcanvuvie  kKOMMyHUKamueuvie — Oeucmeus  o0becnedusaom
choOpMUPOBAHHOCMb COYUATLHBIX HABLIKOG 00VUAIOUWUXCHL.

Obwenue:

— BOCIIPUHUMATh U (OPMYJIUPOBATh C UCIOIb30BAaHUEM JOCTYIIHBIX CPE/ICTB
KOMMYHHUKAIIMH, BKJIIOYasl YCTHO-JAAKTHIBHYIO PE€Ub, CYXKJICHUS B COOTBETCTBUHU C
YCIOBUSIMU U LIETSIMU OOILEHUS; BbIpaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX/YCTHO-
JAKTUIBHBIX M THCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOAY pPEIICHHUs
3a/1a4i, KOMMEHTUPOBATh MOJYyYE€HHBIN pPE3yJIbTaT;

— B X0J1€ 00CY>KJI€HUs 3a/1aBaTh BOIIPOCHI IO CYILLECTBY 00CY X AA€MOU TEMBI,
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npoOiemMbl, pemaeMoil 3aJaud, BBICKA3bIBATh WJICH, HAIIEJIEHHbIE Ha TIOHMCK
pEIIeHUS; COMOCTABIATh CBOM CYXKIEHUS C CYXICHUSIMH JIPYyTUX YYaCTHUKOB
uanora, OOHapy>KUBaTh Pa3IMuMe U CXOJICTBO MO3UIIHNIA; B KOPPEKTHOU opMe U ¢
WCIIOJIb30BAaHUEM JOCTYIMHBIX CPEICTB KOMMYHHKAIIWH, BKJIIOYas yCTHO-
TAKTUIBHYIO Peub, (POPMYIUPOBATH PA3HOTIIACHS, CBOU BO3PAKCHHUS;

—  TPENCTaBIATh  PE3yJAbTAaThl  PEHICHUS  3aJadd, OKCIIEPUMEHTA,
UCCJIEIOBAHUSI, NIPOEKTA; CAMOCTOSITEIbBHO W/WIM C TMOMOIIBIO YUYUTENs/APYTUX
YYaCTHHKOB 00pa30BaTEebHO-KOPPEKIIMOHHOTO TpoIlecca BBHIOMpATh ¢dopmar
BBICTYIUICHHUS C YIETOM 3a]1a4 TIPE3CHTAIIMU U 0COOCHHOCTEH ayAUTOPHUH.

Compyonuuecmeo:

— T[OHMMAaTh M  HUCHOJB30BaTh  MPEUMYILIECTBA  KOMAHIHOW U
UHIUBUIYaIbHOM pPaOOThl MpU PEHICHUH Y4YeOHBIX MaTEMaTUYECKUX 3aJlay;
NpUHUMATh 1e7b COBMECTHOW JIESITENIbHOCTH, IIJIAHUPOBATh OpPTraHU3AINIO
COBMECTHOM paboThl, pacmpenessTh BUIbI pabOT, JOrOBapUBATHCA, OOCYKIATh
IIPOIIECC U Pe3yabTaT PaboThl; 00001aTh MHEHHUS HECKOJIBKHUX JIIOJICH;

— y4acTBOBaTh B TPymHmoBbIX (opmax paboTel (0OCYXIeHus, 0OMEH
MHEHHUSIMH, MO3TOBBIC IITYPMBI M JpP. — C UCIOJB30BAHUEM JIOCTYIMHBIX PEUYCBBIX
CPEICTB); BBIMOJHITH CBOIO YacTh Pa0OOTHI M KOOPAWMHUPOBATH CBOU JCHCTBUS C
JIPYTUMHU YJICHAMH KOMaH[IbI; OIICHMBATh KA4eCTBO CBOETO BKJIaJa B OOMUN
MPOIYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YIaCTHUKAMH B3aUMOJICHCTBU.

3. Ynusepcanvuvie pecynamuenvie deticmsusi obecneyugarom hopmuposarue
CMBICTIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTNU.

Camoopzanuzayus:

— COCTaBJISATh IUJIaH, aJTOPUTM pelIeHUs 3aa4u (WU ero 4acThb), BRIOUpaTh
Croco0 pelieHust ¢ y4ETOM UMEIOITUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBaTh W KOPPEKTUPOBATh BAPUAHTHI PEIICHHH C Yy4ETOM HOBOMU
uHbopMaIuu.

Camoxkonmpoinw:

— BIAJETh CIOCOO0aMH CaMONPOBEPKH, CAMOKOHTPOJS TIpoiecca U
pe3yibTaTa penieHus MaTeMaTHYeCKON 3a/1auu;

— TMPEeaBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTHh IPHU pEIICHUU
3aJ1a4i, BHOCUTh KOPPEKTUBHI B JCSITCIBHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB,
HaWJCHHBIX OMNOOK, BHISIBJICHHBIX TPYIHOCTEH;

— OIICHWBATh COOTBETCTBHE pe3yJIbTaTa ACITCIBHOCTH MTOCTABICHHOM 1IN U
YCIIOBHSIM, OOBSCHATH IPUYHMHBI IOCTH)KCHUS WU HETOCTYDKCHHS 11U, HaXOIUTh
OIMOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

Ilpeomemnuwie pe3ynomamul

B cooTrBercTBUM ¢ TpeOoBaHUSIMU CTaHIApTa M CHEIU(GUKON COIEpKaHUS
MPEIMETHBIX 00JacTel, BKIIOYAIOIINX KOHKPETHBIE YUeOHbIC MPEAMETHI, a TAaKKe
KOPPEKIIMOHHO-pa3BUBalone Kypchbl mo [Iporpamme KOppeKIMOHHON paboOTHI,
IPEIMETHBIE PE3YNbTaThl OCBOCHUS OOYYAaIONMMHUCA C HAPYIICHUSMHU CIyXa
AOOIT OOO (BapuaHT 2.2.2) OpUEHTUPOBAHBI:

— Ha MPUMCHECHHWE 3HAHWWA, YMCHHA M HABBIKOB B YYCOHBIX CUTYyaIUsIX U
pEATbHBIX JKH3HEHHBIX YCIOBHSIX,

— Ha yCHenrHoe o0y4eHue Ha CIeayIOEeM YPOBHE 00111ero 00pa3oBaHuUsl.



44

[Inanupyembie mnpeameTHbie pe3yibrathl 00yudeHuss mo AOOIT OO0
(BapuanTt 2.2.2) TNPUMEHUTEIBHO K JUCHMIUIMHE TPEAMETHOW 00JacTu
«Marematnka u uWHGOPMATHKA», TOJBEPHYTH KOPPEKTHUBAM | JOIOJTHECHBI
CHEeIUaIbHBIMU  TPEOOBAaHUSIMH — € Y4E€TOM OCOOBIX 00pa3oBaTEIBHBIX
NOTpeOHOCTEN 00yHarOIIUXCs ¢ HAPYIICHUSIMHU CIIyXa.

[IpenMeTHble  pe3ynabTaThl OCBOEHHUSI MOpPOrpaMMbl O  MaTEMaTHKE
MpeACTaBIICHBI 110 rojiaM 00yUYeHHUS B CJICAYIONINX pa3jenax IporpaMMbl B paMKax
OT/ICJIbHBIX KYPCOB:

e B 5-6 knaccax — Kypca «MaremaTukay,

e B 7-9 kmaccax — kypcoB «Anredpa», «['eomerpus», «BepodaTHocTh U
CTaTUCTHUKAY.

Pa3BuTHE JIOTMYECKHX MPEACTABICHUI U HABBIKOB JIOTHYECKOTO MBIIUICHUS
OCYIIECTBIISIETCS HA MPOTSHKEHUH BCEX JIET 00yYeHHUsSI B OCHOBHOM IIIKOJIE B paMKax
BCEX HAa3BAHHBIX KYPCOB.

IlIpeomemnuie pezyrvmamel yueonoz2o Kkypca «Mamemamuxa»

OcBoenne yueOHOro Kypca «MaremaTtuka» B 5—6 Kjaccax JOJKHO
obecrieunBaTh JIOCTMXKEHHME YKa3aHHBIX HUXKE MPEAMETHBIX 00pa3oBaTeIbHBIX
pe3yiabTaTOB.

5 KUIACC

Yucjia ¥ BBIYUCTICHUA:

— TIOHUMaTh W TPABWIBHO YHOTPEOJATh TEPMHHBI, CBS3aHHBIE C
HATypaJbHBIMH YHUCIaMU, OOBIKHOBEHHBIMU U JACCITUYHBIMU JPOOSMU;

— CpaBHHUBaTh W YHOPSJAOYMBATH HATypaJIbHbIE 4YHWCJA, CPaBHUBATh B
MPOCTEHINX clTydasix OOBIKHOBEHHBIE APOOH, JECATUYHBIE IPOOH;

— COOTHOCHTh TOYKY Ha KOOpPJAMHATHOW (YHMCIOBOM) MpsSMON C
COOTBETCTBYIOIIMM €l YHCJIOM M M300pa)kaTh HATypaJIbHbIE YWCIa TOYKAMHU Ha
KOOPAWHATHOM (YHCIIOBOI) MPSAMOI;

— BBITIONHATh apU(PMETHUCCKUE TEHCTBUS C HATYPAIbHBIMH YHCIIAMH, C
OOBIKHOBEHHBIMU JPOOSMHU B MMPOCTEHUININUX CITydasiX;

— BBINIOJHATHh MPOBEPKY, MPUKUAKY pe3yJibTara BeIYUCIAeHUU. 6 OKpyTrisiTh
HaTypaJIbHBIC YHCIIA.

Pemienune TekCTOBBIX 3a/1a4:

— pemiaTh TEKCTOBBIE 3a/laud apU(METHUYECKUM CIIOCOOOM U C TOMOIIBIO
OpraHU30BaHHOT'0 KOHEYHOTO TMepedopa BCEX BO3ZMOXKHBIX BAPUAHTOB;

— pelarh 3aJa4yu, COJEpXKALIME 3aBUCHUMOCTH, CBSI3bIBAIOLINE BEIIMYHMHBI:
CKOpOCTb, BPEMSI, pACCTOSHUE; 1IEHA, KOJINYECTBO, CTOUMOCTb;

— WCIIOJIb30BaTh KPATKUE 3alUCH, CXEMbl, TaOJHUIbl, O0O3HAYCHUS IPU
pELIECHNUH 33]1aY;

— TI0JIb30BAaThCSl OCHOBHBIMU €IMHUIIAMU HW3MEPEHUS: IIEHbI, MAaCChI;
pacCTosiHMS, BPEMEHHU, CKOPOCTH; BBIpaXXaThb OJHU E€IUHUIIBI BEJIUYUHBI 4Yepe3
TpYyTHE;

— U3BJIEKaTh, AHAIM3UPOBATH, OLICHUBATH UHPOPMAIIUIO, TPEACTABICHHYIO B
Tabiuie, Ha CTONOYATOW JAuarpaMme, HHTEPIPETUPOBATH MPECTABICHHBIC
JTaHHBIE, UCTIOIb30BaTh JaHHBIE TIPU PEIICHUH 3a]1a4.

Harasignas reomerpus:
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— TI0JIb30BaThCsl T€OMETPUUECKUMH MOHATHAMU: TOYKA, MpsMasi, OTPE3OK,
Jy4, yroJl, MHOTOYT'OJIbHUK, OKPYKHOCTb, KPYT;

— TMPUBOJUTH TPUMEPHI O0OBEKTOB OKPYIKAIOIIET0 MHUpa, UMEIOMuX (Gopmy
M3YYCHHBIX TEOMETPUICCKUX PUTYD;

— UCIIOJIB30BAaTh TEPMUHOJIOTHIO, CBA3aHHYIO C yIJIAMM: BEpPLIMHA, CTOPOHA;
C MHOTIOYTOJIbHUKaMH: YIOJI, BEPIIMHA, CTOPOHA, IHWAroHajlb;, C OKPYKHOCTBIO:
panuyc, iMamerp, IEHTP;

— n300pakaTb M3Y4YEHHBbIE T€OMETpUYECKHE (PUTYphl HAa HEIMHOBAHHOU U
KJIeTYaTOl Oymare ¢ OMOILBIO LIUPKYJIS U JTMHENKH;

— HaXOJWTh JJIMHBI OTPE3KOB HEMOCPEACTBEHHBIM N3MEPEHNUEM C MTOMOIIBIO
JIMHEWKHU, CTPOUTHh OTPE3KU 3aJaHHOW UIMHBI, CTPOUTH OKPY>KHOCTh 3aJaHHOI'O
paauyca;

— UCIIOJIb30BaTh CBOMCTBA CTOPOH M YTJIOB MPSIMOYTOJIbHUKA, KBaapaTa AJis
UX TIOCTPOEHHSI, BRBIYUCIICHHS TUIOIIAIA U IEPUMETPA;

— BBIUMCTATH TEPUMETP W IUIOMIAAbL KBajJpaTa, MPSMOYTOJbHUKA, (UTYP,
COCTABJICHHBIX M3 MPSMOYTOJIBHUKOB, B TOM 4Hcle (Guryp, n3o0paxEHHBIX Ha
KJIeTYaTon Oymare;

— MOJb30BaThC OCHOBHBIMU METPUUYECKUMU €IUHUIIAMU U3MEPEHUS JIJTUHBI,
IJIOIA/IA; BBIPAXKATH OJIHA €IMHUIIBI BEJTUYUHBI Uepe3 APYTHE;

— pacno3HaBaTh Napajienenunen, KyO, HCHOIb30BATh TEPMHHOJIOTHUIO:
BEpIIMHA, pedpo TpaHb, U3MEPEHHS; HAXOIUTh H3MEPEHHs MapajuielieluIe/a,
Ky0a;

— BBIYMCIIATH 00BEM KyOa, mapajuiesienuiiesia o 3aJaHHbIM H3MEPEHUSIM,
M0JIb30BAaThCS EAMHUIIAMU U3MEpEHUs 00bEMA;

— pemaTh HECIO0XXHBIE 3aJ]a4yd HAa U3MEPEHHUE NeOMETPUUYECKUX BEIUYUH B
MPAKTHYECKUX CUTyalUsX.

6 KIIACC

Yuciaa 1 BBIYUCTICHUSA:

— 3HAaTh U OHUMAaTh TEPMUHBI, CBSI3aHHBIE C PA3JIMYHBIMU BUJIAMU YHUCEN U
crnocobaMmu MX 3aMUCH, MEPEXOIUTh (€CIM 3TO BO3MOXHO) OT OAHOH (POpPMBI
3aIIMCH YUCTIA K IPYTOM;

— CpaBHMBATh M YIOPSJAOYMBATH LEJble YHUCIA, OOBIKHOBEHHBIE U
JECATUYHBIE IPOOH, CPAaBHUBATH YKCIIa OJHOTO U PA3HbBIX 3HAKOB;

— BBIMIOJIHATh, COYETasl YCTHbIE U MUCHbMEHHbBIC MPUEMBI, apU(PMETHUECKUE
JNEUCTBUSL C HATypaJbHBIMHU W I1EJIbIMH YHUCJIaMH, OOBIKHOBEHHBIMH W
JNECATUYHBIMU JIPOOSIMU, TTOJIOKUTEIIBHBIMU M OTPUIIATEIIbHBIMU YHCIIAMU;

— BBIYUCJIATh 3HAYEHUS YHCIIOBBIX BBIPAKEHUM, BBINOJHATH MPUKUIKY H
OLICHKY pe3yJibTaTa BBIUYMCICHUHN; BBINONHATH MPEOoOpa30BaHUS UYHUCIOBBIX
BBIPKEHUI Ha OCHOBE CBOMCTB apU(PMETUUECKUX JTCUCTBUM;

— COOTHOCUTH TOYKY Ha KOOPAMHATHOM NPSMOW C COOTBETCTBYIOLIUM €U
YUCJIIOM M H300pakaTh YHCJIa TOYKAMH Ha KOOPJWHATHOM MPSMOM, HAaXOIUTh
MOYJIb YHCTIA;

— COOTHOCHTb TOYKM B NPSIMOYTOJBHOM CHUCTEME KOOpPIMHAT C
KOOpPJWHATAMH 3TOU TOUKHU;

— OKpYTJIATH LIEJIbIE YUCAa U JIECATUYHbIE JPOOHU, HAXOIUTh MPUOIMKEHUS
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YHCEJL.

YuciioBble 1 0yKBEHHbIE BHIPAKCHHSA:

— IMOHUMATh W YIOTPEOJIATh TEPMUHBI, CBS3aHHBIE C 3aMUCBHIO CTENECHU
YUCJIa, HAaXOJWTh KBaJgpaT M KyO 4YHWCIa, BBIUYHUCIATH 3HAYEHHUS YHMCIIOBBIX
BBIPAKEHUI, COIEPKAIINX CTEIECHH;

— TMOJIb30BaThCA NPHU3HAKAMM JEJIMMOCTH, PaCKIaIbIBaTh HATypAJIbHbIE
YHCJIa Ha IPOCThIE MHOXKHUTEIIN;

— TM0JIb30BaThCsl MAaCIITA0OM, COCTABIISITh MPONOPLUUU U OTHOLIEHUS;

— HCMOJb30BaThb OYKBbI JUIsi OOO3HA4Ye€HHs] YUCEN TMpU  3alUCU
MaTEMaTUYECKUX BBIPAKEHHM, COCTaBIATh OYKBEHHBIE BBIPAXKEHUS U (POPMYIIbI,
HAaXOJUTh 3HAYeHUsI OYKBEHHBIX BBIPAKEHHUM, OCYIIECTBISAA HEOOXOAUMbIE
MOJICTAaHOBKH U MPe0Opa3oBaHUs;

— HaXOJINTh HEU3BECTHBII KOMIIOHEHT PAaBEHCTBA.

Pelnenne TeKCTOBBIX 3324

— peliaTh MHOTOIIArOBbIE TEKCTOBBIE 3aJJa4l apU(PMETHUECKUM CITIOCOOOM;

— pelmaTth 3aJa4yd, CBS3aHHBIE C OTHOIIEHHEM, IPONOPLUUOHAIBHOCTHIO
BEJIMYMH, POLIEHTAMU; PEIIaTh TP OCHOBHBIE 3aJ1a4H HAa TpOOU U MPOLIEHTHI;

— pewmaTh 3aJauM, COJAEpI)KAIIUE 3aBUCHUMOCTH, CBS3BIBAIOIINE BEIMYUHBI:
CKOPOCTb, BpeMs, paccTosiHUE, LIEHa, KOJIMYECTBO, CTOMMOCTb;
IPOU3BOJAUTENILHOCTh, BpeMs, 00bEMa pabOThl, HUCIOJB3Yys apupMETHYECKUe
NEUCTBUA,  OLIEHKY, MPUKHUJIKY; I[OJb30BaThCA  E€AMHUIAMU  M3MEpEHUs
COOTBETCTBYIOIIMX BETUYMH;

— COCTaBJIATh OyKBEHHbIC BBIPAXKEHHUSI 110 YCIIOBUIO 33]1a4H;

— W3BJeKaTh MHGOpPMAIHIO, MPEACTaBICHHYIO B TaOJMIaxX, HAa JIMHEWHOMH,
CTOJIOYATOM WJIM KPYrOBOM JAMarpamMmax, WHTEPIPETUPOBATh MPEACTABICHHbBIC
JNAHHBIE; UCTIOJIB30BaTh JAHHBIE MTPU PEIICHUU 33/1a4;

— TMPEACTaBIATh HMHPOPMAIMIO C MOMOUIbIO TaOJMI, JHUHEWHOH U
CTOJIOYATON JUATPaMM.

Harasignas reomerpus:

— MPUBOAUTH TPUMEPHI OOBEKTOB OKPY’KAIOLIEr0 MHUpa, UMEIOIMUX (PopMy
U3YYCHHBIX T€OMETPHUYECKHX IJIOCKMX M MPOCTPAHCTBEHHBIX (UTYpP, HMpPUMEPHI
PaBHBIX U CHMMETPUYHBIX (UTYD;

— wu3o0pakaTb C TIOMOLIBIO LUPKYJsl, JUHEHKH, TpPaHCIOpPTHpAa Ha
HEJIMHOBAaHHOM M KJIETYAaTOM Oymare H3y4deHHbIE IUIOCKHE T'€OMETpUYECKUe
burypsl 1 KOHQUTYypaluu, CAMMETPUYHBIE (PUTYPHI;

— TI0JIb30BaThCSl T'€OMETPUUYECKUMM TOHATUSIMU: PABEHCTBO  (uUryp,
CUMMETpHS; HCIIOJIb30BATh TEPMHUHOJIOTHIO, CBSI3aHHYKD C CHMMETpPHUEH: OCh
CUMMETPHH, LIECHTP CUMMETPUU;

— HAXOJIUTh BEJIWYMHBI YIJIOB H3MEPEHUEM C IOMOIIBID TPAHCIOPTHUPA,
CTPOUTH YTJIbI 33JaHHOM BEJIMYHHBI, II0JIb30BaThCS TP PELIEHUH 33]1a4 TPayCHOU
MEpOH YIJIOB; paCIO3HABAThH HA UEPTEKAX OCTPBIN, IPAMOU, pa3BEPHYTHIN U TYIIOU
YTJIBI;

— BBIYHCIATH JUIMHY JIOMAaHOW, MEPUMETP MHOTOYTOJIbHHKA, IOJb30BaThCS
€AMHHUIIAMU HU3MEPEHUS JUTMHBI, BBIPAXKaTh OJIHU €JAMHUIBI M3MEPEHUs JIMHBI
yepes ApyTHue;
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— HaxXOIUTb, HCIOJIb3Yysl UYEPTEKHBIE MHCTPYMEHTBI, PACCTOSHUS: MEXKIY
JBYMS TOYKaMU, OT TOYKH 0 MPSIMOU, JUIMHY IIyTH Ha KBaJIPATHOU CETKE;

— BBIUHCIATH IUIOMAAs (UTYp, COCTABICHHBIX U3 MPSMOYTOJHHUKOB,
UCIIOJIb30BaTh  pa30uMeHne Ha MNPSMOYTOJIBHUKH, Ha paBHBIC  (QUTYPHI,
JOCTPaWBaHHUE JIO0 MPAMOYTOJbHUKA; IOJb30BATHCS OCHOBHBIMU E€IWHULAMH
M3MEpPEHUS IUIOIIA/IN; BBIPAXKATh OJHU E€IWHUIbBI W3MEPECHUS IUIOIAJAN 4Yepes
JpyTue;

— pacro3HaBaTh Ha MOJENSIX U M300paKEHUAX MUPAMUAY, KOHYC, HUIUNHJP,
UCI0JIb30BaTh TEPMHUHOJIOTHIO: BEPILIMHA, PeOpO, FPaHb, OCHOBAHUE, PA3BEPTKA;

— U300paXkaTh Ha KJIeTYaTON Oymare mpsiMOYTOJIbHbIN Napalieenunesn,;

—  BBIUMCIATH 00BEM  MOPSIMOYTOJBHOTO  Napajienenunena, Kyoa,
M0JIb30BaThCSl OCHOBHBIMHM €JMHHUIIAMU HU3MEpEeHUs 00BbEMA; BbIpakaTh OJIHU
eIMHUIIBI U3MEPEHUs 00bEMA Uepes Ipyrue;

— pelIaTh HECJIOXKHBIC 3a/1aud HAa HAXOXKJCHUE F€OMETPUUYECKUX BEJIMYKMH B
MIPAKTUYECKUX CUTYALUSX.



S KVIACC

TemaTuuyeckoe NJIAHUPOBAHUE

TemaTnueckoe TUTaHUPOBAHUE 110 MaTEMAaTHKE MPEICTABJICHO I10 To1aM o0ydeHus (5—6 Ki1acchl).

OcCHOBHBIEC BUIBI IEATEILHOCTH O0YYAIONINXCS TIEPEUNCIICHBI PY WU3YUYEHUN KaXKJIOH TEMbI M HAIIPABJICHBI HA IOCTHKCHHE
IJIAHUPYEMBIX pe3ysibTaTOB oOydeHus. llepedeHb BUAOB JEATEIBHOCTH MOXKET OBITh PACIIUPEH WIM COKPAIEH — C YYETOM
BO3MOXHOCTEH M OTpaHUYEHUN 00yJaronIuXcsi, 00YCIOBICHHBIX CTPYKTYPOU HAPYIICHUS MPU ATOJIOTHH CITyXa.

O0mee koimm4yecTBO 4acoB — 170 4acos.

TemMbl (TeMaTHUYECKHE

OcHoOBHOe coep:kaHue

OcHOBHBIE BHbI 1€ATEJILHOCTH 00y4al0IIMXCS

OKPYIJICHHE HATYPAJIBHBIX YHCEI
Apudmernueckue AeUCTBUS C HATYypaIbHBIMU
yucinamu. CBOWCTBA HYJISI MPHU CIOXKEHHH U
YMHOXXEHUHM, CBOWCTBA  €OUHUIBI  IIPU
YMHOKEHUHU. IlepemecTurenbHOE u
COUYETATEIbHOE  CBOWCTBA  CIOXKECHUSA U
YMHOXEHHS, PaCIpeNeIIUTENbHOE CBONCTBO
YMHOKCHUSL.

Jlennrenun M KpaTHBIE 4HCIA, Pa3JI0KEHUE
4KCJIa HA MHOXUTENHU. [leneHue ¢ 0CTaTKoM.
[Ipocteie u cocraBHble uucina. [IpusHaku
JIeInMOCTH Ha 2, 5, 10, 3, 9.

Yucnosle BEIpAKEHUS; TIOPS JJOK ACHCTBUI.
Pemienne  TexkcToBBIX  3amad HA  BCE
apudmeTnyeckue AEMCTBUS, Ha TBUKECHHE U
HOKYTIKH.

0JIOKH/MOAYJIN)
Hartypaiabhble uymciaa. | Jlecatuunas cuctema  cumcineHusa. Psan | B meuenue yueOnoco 200a: NOHUMAaTh, NPUMEHATH B CAMOCTOSITEIBHOU
JeicTBus ¢ | HatypasibHBIX uucen. HaTypanpHBIA psf. | peud, BOCIPUHUMATH (CIyXO3PUTEIBHO W/WIM HA CIyX C YY4ETOM YPOBHS
HATYPAJbHBIMH Yucno 0. HarypanbHble  uHMciaa  Ha | CIyXOpE4EeBOIO pa3BUTUS OOYyYalOIUXCsA) M JAOCTATOYHO BHATHO U
yncjaamu (43 4) KOOPAMHATHOU MPSIMOU. CpaBHeHHe, | €CTECTBEHHO BOCIPOM3BOJUTh TEMATUYECKYI0 U TEPMHUHOJIOTMYECKYIO

JEKCUKY, a TaKXe JICKCUKY [0 OpraHu3aluu y4eOHOW JesTeIbHOCTH.
BoimonsaTe (GoHeTHueckyto 3apsiky. Vcnonb3oBaTh JAKTUIBHYIO (YCTHO-
JAKTUIBHYIO PeYb) B KAYECTBE BCIIOMOIATENILHOIO CPECTBA OOLLIEHUSL.

Ilo oxonuanuu kaxicoou yuebOHOU uemeepmu: BOCIPUHUMATh HA CIyX U
BOCIIPOU3BOAUTH TEMaTHYECKYIO U TEPMHHOJIOTUYECKYIO JIEKCUKY y4eOHON
JTMCLUIUIMHBIL, & TAKXKe JIEKCHKY MO0 OpraHu3aIlluK y4eOHOH e TeIbHOCTH.
YuraTh, 3amMchiBaTh, CPABHHUBATh HATypaJbHbIC 4YMCIA; MpeajgaraTb M
00CyX/1aTh CIIOCOOBI YHOPSII0UMBAHUS YUCEI.

N300paxkaTh KOOpPAMHATHYIO MpsIMyO, OTMEYaThb 4YHUCIA TOYKAMHM Ha
KOOPJAHMHATHOU IIPSAMOM, HAXOAUTH KOOPAUHATHI TOYKHU.

HccnenoBaTh cBOMCTBA HATYpaJIBHOTO psifa, yucen 0 u 1 npu cioxxeHuu u
YMHOXEHHH.

Hcnonb30BaTh MpaBUIIO OKPYTICHUS HATYPaJIbHBIX YHCE.

BeimonHATe  apudmernyeckue JEHCTBHS C HATypajbHBIMH YHCIAMHU,
BBIUHCIISTH 3HAUEHUS YUCIIOBBIX BBIPAXKEHHUI CO CKOOKaMHU U 6€3 CKOOOK.
3anuchiBaTh  IIPOU3BENECHHE B  BUAE CTENEHH, 4YUTAaTh CTEIEHH,
WCIIOIh30BaTh TEPMHUHOJIOTHIO (OCHOBAaHME, TIOKA3aTellb), BBIUYUCIATH
3HAYEHUS CTETICHEN.

BBIOAHIT, OPUKWJIKY M OLEHKY 3HAYCHHUW YHCIOBBIX BBIPAKEHH,
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npejjaraTh ¥ IPUMEHSITh NPUEMBI IPOBEPKU BHIUYHCICHHIA.

Hcnonb30BaTh NpU BBIYUCIEHUAX IEPEMECTUTEIBHOE M COUYETATEIBHOE
CBOWCTBA CIIOKEHHSI M YMHOXEHHUS, PaCHpEICIUTEIbHOEe CBOWCTBO
YMHOXEHUS; (OpMyIUpOBaTh M MPHUMEHATH MpaBuia MpeoOpa3zoBaHUs
YUCJIOBBIX BBRIPAKECHUN Ha OCHOBE CBOMCTB apU(METHICCKUX JICHCTBHM.

Harasanas
reomerpus. JIuHMH HA
miockocTu (12 v)

Touka, mpsmas, OTpe3ok, Jiyd. JloMmaHas.
W3mepenne nmmuHBI OTpe3Ka, METPUYECKHE
€AMHULIBI U3MepeHus UIMHBL. OKpYXHOCTh U
KpYT.

[Ipaktuueckas padora «Iloctpoenue yzopa u3
OKPY’KHOCTEIN».

Yroa.  Ilpsamoii,  OCTpbId, TYHmOH U
pa3BEPHYTHIN yribl. Mi3mMepeHnue yrios.
[IpakTuyeckas padora «IlocTtpoenue yriosy.

PacnosnaBate Ha  dYeprexax, PpHUCYHKaX, OIHNCHIBATh, MHCIOJIb3Ys
TEPMHUHOJIOTHIO, U HU300pa)kaTh C MOMOIBI0 YEPTEKHBIX HHCTPYMEHTOB:
TOYKY, IPAMYIO, OTPE30K, JIyY, YIOJI, JOMAaHYI0, OKPY>KHOCTb.
Pacnio3naBaTh, NpUBOAUTH MIPUMEPHI 0OBEKTOB PEATLHOTO MUPA, UMEIOIINUX
¢bopMy U3yueHHbIX (QUTYp, OLEHUBATH UX JIMHEHHBIE pa3MephbI.
Hcnonws30BaTh JHMHENMKY W TPAaHCIOPTHP KaK HWHCTPYMEHTHI  JJIA
IIOCTPOCHU U HU3MEPEHMs: U3MEpATh UIMHY OTpEe3Ka, BEIUYMHY YIJIa;
CTPOUTh OTPE30K 3aJaHHOW UIMHBI, YrOJ, 3aJaHHOW BEJIIMYUHBI;
OTKJIabIBATh LIUPKYJIEM PaBHBIE OTPE3KHU, CTPOUTH OKPYKHOCTH 33JaHHOTO
paaguyca.

N300paxxaTh KOHQUIypallMM TeOMETPHUUECKUX GUIyp U3 OTpPE3KOB,
OKpY’XHOCTEH, MX 4YacTed Ha HEJIMHOBAaHHOW U KieT4aTtoil Oymare;
IpeJylarath, ONUCHIBATh U 00CYX/IaTh CIIOCOObI, aATOPUTMBI IIOCTPOCHUS.
PacnioznaBate M u300pakaTh Ha HEJIMHOBAaHHOW M KieT4yaTod Oymare
IIPSAMOM, OCTPBIN, TYIIOU, pa3BEPHYTHIN YIJIbI; CPABHUBATH YIJIBL.
BrruucnsaTe AJIMHBI OTPE3KOB, JIOMAHBIX.

IloHuMaTe M UCIOJIB30BaTh IIPU PELICHUU 3a4a4 3aBUCHUMOCTH MEXIY
€AMHULAMU METPUYECKOM CHCTEMBI MEP; 3HAKOMUTBHCA C HEMETPUYECKUMU
CUCTEMaMHU Mep; BBIPAXKATh UIMHY B PA3JIMYHBIX €IUHULAX U3MEPEHUS.
HccaemoBaTh GUIypsl H KOH(MOUTYpAIUH, HCITOIL3Ys U(POBLIE PECYPCEHIL.

OO0LIKHOBEHHEIE
apoou (48 u)

HpoOs. [IpaBuiibHBIE U HEMTPABUIIBHBIE IPOOH.
OcHoBHOe cBoicTBO Jpobu. CpaBHEHHE
Ipobeii.

CnoxeHne W BBIYUTAaHHE OOBIKHOBEHHBIX
npoGeit. CmemanHas ApoOb. YMHOXXEHHE U
JiefieHre OOBIKHOBEHHBIX Ipo0eii; B3anMHO-
oOpaTHbIe IpOOH.

Penienne TEKCTOBBIX 3aJa4, COJEpKaIUX

MogenupoBaTb B rpaduyeckoid, MNpeIMeTHOll Qopme, C TMOMOUIbIO
KOMIThIOTEpA MOHSTHS M CBOMCTBA, CBSI3aHHBIC C OOBIKHOBEHHOM JIPOOBIO.
YuraTh W 3amMChIBaTh, CPaBHUBATh OOBIKHOBEHHbIE APOOM, IMpelarats,
00OCHOBBIBaTh M 00CYk/1aTh CIOCOOBI YIIOPSIIOUUBAHUS IPOOEH.
N300pakaTh OOBIKHOBEHHBIE JIpOOM TOUKAMHM Ha KOOPAMHATHOHN IMPSIMOM;
HCIOJIb30BaTh KOOPAUHATHYIO IPSIMYIO JUIsl CPaBHEHUS Ipo0eit.
®opMyupoBaTh, 3aMUCHIBATH C IOMOIIBIO OYKB OCHOBHOE CBOMCTBO
OOBIKHOBEHHOM JpOOM; MCIOJIL30BATH OCHOBHOE CBOMCTBO APOOM ISt
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npobu. OCHOBHBIC 3a7]a4H HA IPOOH.

COKpalleHHs poOeil v MpuBeAeHUs IpoOH K HOBOMY 3HAMEHATENIO.

[Ipumenenue OyKB JUIS 3amucu | [IpeAcTaBnsaTh CMEmIaHHYIO IpoOb B BHJE HENPABWIHHOW M BBLIETSATH
MaTEeMaTHYECKUX BBIPAYKECHUI U | LEIyI0 4acTh YUCJIa U3 HEMPABUIBHOM IpOOH.
MIPEI0KECHU M. BreimonusaTe apudMeTudeckue IEHCTBHS C OOBIKHOBEHHBIMHU IPOOSMU;
MPUMEHSTh CBOWCTBAa apU(PMETHUECKUX AEUCTBUN Ui palOHaIN3aLUU
BBIYMCIICHH.
BBINOMHATE NPUKHUAKY W OLUEHKY pe3yJibTaTa BBIYMCICHUM; Mpejiaratb 1
MIPUMEHSATH NPUEMBI IPOBEPKU BBIUYHUCIICHUM.
[IpoBomuTh WCCIEAOBaHUS CBOWCTB JpoOe€d, ONMUpasCh Ha YHCIIOBBIC
HKCIIEPUMEHTHI (B TOM YHKCJIE C TOMOIIBIO0 KOMIIBIOTEPA).
Pacmo3HaBaTh UCTUHHBIC W JIOKHBIE BBHICKA3bIBAHUS O APOOSX, MPUBOIUTH
MPUMEPBl U KOHTPHPHUMEPHI, CTPOUTH BBICKA3bIBAHUS W OTPULAHUS
BBICKA3bIBAaHU.
Pematp TexcToBBIC 3a7auu, coAepiKallue IpoOHBbIC JaHHBIC, U 33aJa4d Ha
HaXO0XJIEHUE YaCTH LIEJIOTO U LIEJIOro MO €ro YacTH; BBISBIISITH UX CXOJCTBA
U pa3yInyusl.
MopenupoBaTe X0 pEUIEHUS 3aJadyd C IIOMOIUBK) PHUCYHKA, CXEMBI,
TaOJIUILIBI.
[IpuBOIUTE, pa30bUpaTh, OIIEHUBATH PA3IMYHBIC PEIICHHUS, 3aITUCH PEIICHUMA
TEKCTOBBIX 33/1a4.
Kputnyeckun  oueHUMBATH  NOJYYEHHBIA  PE3YyJbTAaT, OCYLIECTBIISTh
CaMOKOHTPOJIb, IPOBEPssi OTBET HA COOTBETCTBUE YCIOBHUIO, HAXOIUTh
OIHUOKH.
3HAKOMHTBHCS C UCTOPHEH pa3BUTHS apUPMETHKH.
Harasianas MHOroyroabHHUKH. UeTpipéxyronbHuK, | ONMUCHIBaTh, WCHOJIB3YS TEPMUHOJIOTHIO, M300pakaTb C IOMOIIBIO
reoMeTpus. IIPSAMOYTOJIBHUK, KBaJIparT. 4epTEXHBIX WHCTPYMEHTOB W OT PYKH, MOJEIUPOBATh W3 OyMmaru
MHOroyroJibHuKu [IpakTrueckas paborta «ITocTpoenue | MHOrOyroJapHUKH.
(10 v) NpSIMOYTOJIBHUKA C 3aJaHHBIMU cTopoHamH | [IpuBoAWTE mpuUMepsl OOBEKTOB pealbHOTO MHpA, HUMEIOUMX (Qopmy

Ha HEJIMHOBAHHOW Oymarey.

MHOTI'OYr'OJIbHHUKA, MPAMOYTOJIbHUKA, KBaJapaTa, TPCYroJbHUKA, OLICHUBATDH

TpeyrojibHUK. UX JINHEWHBIE Pa3MEpHI.

[Inomane u nepuMeTp NpsMO- yrOJAbHUKA U | BeIYuCiATS: epuMeTp TPEYTOJIbHUKA, IIPSIMOYTOJIbHUKA,
MHOT'OyTOJIbHUKOB, COCTaBJICHHBIX 13 | MHOTOYTOJIBHUKA; IIJIOIIAb IPAMOYTOJIbHUKA, KBaJApaTa
IPSIMOYTOJIBHUKOB,  €IMHUIBI _ u3MepeHust | M300paxkaTb  OCTPOYTroOJIbHBIE,  MPSMOYTOJbHBIE M TYNOYTOJIbHBIE
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momasy. [lepumeTp MHOTO- yrOTbHUKA.

TPEYTOJIbHUKH.

CrpouTp Ha HENMHOBAaHHOM M  KJIETYaTOU
MIPSAMOYTOJIBHUK C 33JIaHHBIMU JUIMHAMH CTOPOH.
HccnenoBaTh cBONCTBA MPSAMOYTOJBHUKA, KBagpaTa MyTEM IKCIEPUMEHTA,
HaONO/IeHUsI, U3MEpPEHHus, MOJEIMPOBAHUS;, CpaBHUBAThb CBOMCTBa
KBaJipaTa U MpsIMO- YTOJIbHUKA.

KoHcTpynpoBare maTeMaTH4YeCKHE TNPEIJIOKEHHUS C ITOMOINBIO CBSI30K

6yMare KBaapaT H

((HCKOTOpLIﬁ)), «TF000i. Pacno3naBath HCTUHHBIC n JIOKHBIC
BBbICKa3bIBAHUS (0) MHOI'OyTOJIbHHUKAXx, IMPUBOAUTH IMPUMCEPLBI n
KOHTPIIPHUMCEPHI.

HccnenoBaTh 3aBUCUMOCTD IUIOLIAIA KBaipaTa OT JIMHBI €70 CTOPOHBI.
Hcnonb30BaTh CBOWCTBA KBAJpaTHOM CETKM Ui IOCTPOEHHsS (QUTyp;
pa3buBaTh MPSAMOYTOJbHUK Ha KBaJpaThl, TPEyrOJbHUKH;, COCTaBISATh
¢burypsl U3 KBaJpaTOB U MPSIMOYIOJbHUKOB M HAXOAWUTh HUX IUIOIIA[b,
pa3buBaTh QUIypbl Ha NPSMOYIOJbHUKM M KBaapaTbl M HAaXOIUTh HX
10U /1b.

BoipakaTe BeMMUYMHY IUIOHIAAM B PAa3JIMYHBIX €IUHUIAX H3MEPEHUS
METPUUYECKON CHUCTEMBI MeEp, MOHUMaThb M HCIOJIb30BaTh 3aBHUCHUMOCTH
MEX/1y METPUYECKUMH €IMHUIIAMHU U3MEPEHHUS TUIOLIa/IH.

3HAKOMMUTBCA C IPUMEPAMU IMPUMEHEHUS IUIOIAAUM U IEpUMETpa B
MPAKTUYECKUX CHUTyalMsX. Pemares 3agaun U3 peaibHOM  KU3HH,
IpeJularath 1 00CyKIaTh Pa3IMyHble CIOCOOBI peleHHs 33/1ay.

JlecaTUUHBIE
(38 )

apoou

Jecsituunas 3anuck ApoOe.
CpaBHeHHUE IeCATUUHBIX JpoOeit.

JewictBust ¢ ACCATUYHBIMH  JPOOSIMHU.
OxpyrieHue JecsITHUHBIX APOOeH.
Pemienue TEKCTOBBIX 3amad, COAEpKAIIUX

npoou. OCHOBHBIE 3a/1a4X Ha IPOOH.

[IpencraBiasTh OeCATUUHYIO JpoOb B BHJE OOBIKHOBEHHOH, YHTAaTh U
3aIlMCBIBaTh, CPABHUBATh JIECATHYHBIE poOH, Ipeiiarate, 000CHOBBIBATH
1 00CYy’KJaTh CTIOCOOBI YHIOPSAAOUYMBAHUS AECATUYHBIX IpoOei.
N300pakaTh JecATUYHBIE IpOOU TOUKAMHU Ha KOOPIMHATHOM MPSIMOIA.
BbIsSBIATE CXOACTBA M pa3ivuus NpaBWJI apUPMETHUECKUX AECUCTBUH C
HaTypaJbHBIMHU YUCIAMH U AECATUUYHBIMU APOOSMH, OOBSICHATh UX.
BoinonusaTe  apupMeTnueckue AEUCTBHS € JIECATUYHBIMU  JIpOOSMU;
BBIIIOJIHATH IPUKUAKY U OLIEHKY pe3yIbTaTa BEIYUCICHUN.

[TpuMeHsTH CBOIWCTBA apH(PMETUUECKUX ICHCTBUH U pallMOHAIN3ANT
BBIYUCIICHUM.

[IpyMEeHSITh IPaBUIIO OKPYIJIEHUS IECATUYHBIX JIpOOeil.
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[IpoBomUTh WCCHEAOBaHUS CBOMCTB JECSITHYHBIX JIpoOEH, OMMpasch Ha
YHCIIOBBIE OSKCIEPUMEHTHl (B TOM HYHCIE C TIOMOIIBID KOMIBIOTEPA),
BBIJIBUTATh THIOTE3bI U IPUBOJANTH HX 0OOCHOBAHMUS.

Pacrio3naBaTh UCTHHHBIE U JIOXKHBIE BHICKA3bIBAHUS O IPOOSX, MPUBOIUTH
MpUMEpbl W KOHTPIPHUMEPHI, CTPOUTH BBHICKA3bIBAaHUS W OTPHUIAHUSA
BBICKA3bIBAaHUM.

Pemate TekcTOBBIE 3amaumM, coAep)Kamue ApOOHBIE IaHHBIE, W Ha
HAaxXO0’KJIEHHWE YaCTH LIeJIOTO U IIEJIOT0 MO €ro YacTH; BBISBIATh UX CXOJCTBA
Y pa3yInyusl.

MopenupoBaTh XOJ pEHIEHUS 3a/Jayd C [OMOIIbI0 PHUCYHKA, CXEMBbI,
tabmuiel.  [IpuBoauTh, pa3buparh, OICHWBATH pPA3IUYHBIC PEIICHHUS,
3aMKUCH PEIICHUN TEKCTOBBIX 3a/a4.

OmnepupoBath IPOOHBIMU YUCITAMH B PEATBHBIX JKU3HEHHBIX CUTYAIUsX.
Kputnueckn  oneHuBaTh  MOJYYEHHBIM  pe3ynbTaT, OCYILIECTBIATH
CaMOKOHTPOJIb, MPOBEPsisi OTBET HA COOTBETCTBUE YCIOBHUIO, HAXOIUTh
OILITUOKHU.

3HAKOMUTHCS C UICTOPHUEH pa3BUTHS apU(PMETHKH.

Harasanas
reomerpusi. Tena wu
(urypsi B

npocrpancrse (9 4)

MHOrorpaHHuKH. N300pakenue
MHOTOTPAaHHUKOB. Monpenu
IIPOCTPAHCTBEHHBIX TEIL.

[IpsmoyronpHblil  mapamienenunen,  KyoO.

Pa3BépTku KyOa 1 napansenenumnesa.
[IpakTuueckas padora «Pa3 BEpTka KyOa».
O06BéM KyOa, IIPSIMOYTOJIBHOTO
napajelenunesa.

Pacnio3HaBaTh Ha dYepTekax, pPHUCYHKaX, B OKpYXarolleM MHpe
IpSIMOYTOJIbHBIN Napajuiesenunesn, KyO, MHOTOIPaHHUKH, OIMCHIBATH,
UCIOJIb3Ysl TEPMUHOJIOTHIO, OLICHUBATh JIMHEHHBIE PA3MEPBI.

[IpuBoauTh mHpUMeEpbl OOBEKTOB pPEATBHOTO MHUPA, HUMEIUX (opMy
MHOT'OI'paHHHKA, IPSIMOYTOJIBHOTO Mapajuiesenumesaa, Kyoa.

N3o0paxkats Ky0 Ha KiieTuaToi Oymare.

HccnenoBath cBoiicTBa Ky0a, NpPSIMOYTOJIBHOTO
MHOT'OTPaHHUKOB, UCII0JIb3Ys MOJIEIU

Pacno3HaBath W u300pakaTh pa3BEPTKHM Kyba U Mapajuiesnenunesna.
MonenupoBaTh Ky0 U nmapajuienenunesa u3 OyMmard v Ipo4yux MaTepHalios,
OOBSICHATH CIIOCOO MOJIETMPOBAHUS.

Haxonuts m3aMepeHus, BBIUMCIATH IUIOLIAb MOBEPXHOCTH; 00BEM KyOa,
NPSMOYTOJIBHOTO MapajiesieNunesia; HUCCIeoBaTh 3aBUCUMOCTh 00BEMaA
Ky0a OT JUTMHBI ero pedpa, BBIABUTAaTh H 000CHOBBIBATH TUIIOTE3Y.
HaGmtogate ¥ NpoOBOAMTH aHAJOTHMM MEXIY TMOHATHUAMHU IUIOIAAW U
00bEMa, IepUMETPa U TUIOUIAIN TIOBEPXHOCTH.

napajijiejicnmIic1a,
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Pacno3HaBaTh MCTHHHBIE W JIOXKHBIE BBICKA3bIBAaHUS O MHOTOTPAaHHHKAX,
MPUBOJIUTH TPUMEPbl M KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUS U
OTPHIAHUS BBICKA3bIBAHUH.

Pemats 3agaun U3 peabHOM JKU3HU.

IloBTOpPEHME
0000menue (10 )

[ToBTOpEHNE OCHOBHBIX MOHATHUH W METOJOB
Kypca 5 kinacca, 00001IeHne 3HaHUH.

BpruncisaTe 3HaUY€HWS BBIPaXKEHUM, COAEpXKAIIMX HATypajbHbIE YHUCIA,
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH, BBITIOJIHATH TPEOOPA30BaHUS YHCET.
BriOupath ciocod cpaBHEHHS 4YMCell, BHIUUCIECHUN, IPUMEHSITh CBONCTBA
apudmeTnyecKux NeHCTBUN NS palliOHATN3AIUY BEIYUCICHHN.
OCyHIeCTBIISITh CAMOKOHTPOJIh BBITIOTHSAEMBIX JIEHCTBUN U CaMOTIPOBEPKY
pe3yJibTaTa BBIYMCIEHUMN.

Pemate 3amaun u3 peasbHON KWU3HU, IPUMEHATh MATEMATUYECKUE 3HAHUS
IUIS peIlieHus 3a7a4 U3 IPYTUX y4eOHBIX MPEIMETOB.

Pemate 3amaum pasHbpIMH CcrHiocOo0amMH, CpaBHHBATh CIIOCOOBI PEIICHUS
3aJ1a4¥, BEIOMPATh pPallMOHAIBHBINA CIIOCO0.




6 KJIACC

OO0mee koiim4yecTBO 4acoB — 170 4acos.
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TeMbl (TeMaTHYECKHE
0JIOKHN/MOAYJIN)

OcHoOBHOe co/iep:KaHue

OcHOBHBIE BHIbI 1€ATEJILHOCTH 00y4al0IIMXCS

HarypaabHble 4mucia
30 v)

Apudmernueckue JIEUCTBUSA c
MHOTO3HAUYHBIMU HATypaJIbHBIMU  YHCIIAMH.
UucioBble BBIpAKEHUSA, TOPSIOK ACHCTBUM,
HCIIOJIb30BaHUE CKOOOK. OxkpyriieHue
HaTypaJabHbIX YHCEIL.

Jlenutenu W KpaTHBIE YKCIA; HAHMOOJBIINN
o0mmMii fgenuTeds W HaWMEHbIIEe o0OIee

KpaTHOE.
Pa3noxeHne uncna Ha IPOCTbIE MHOXKHUTEIN.
Jenumoctb  CyMMBI M IIPOU3BEACHMUS.

Jenenue ¢ ocTaTKoM.
Perrenuie TekcTOBBIX 3a4a4

B meuenue yuebmnoco 200a: NMOHUMAaTh, NPUMEHATH B CAMOCTOSITEILHOU
peun, BOCIIPUHUMATD (CIIyXO3PUTEIBHO M /MM HA CIyX C YYETOM YPOBHS
CIIyXOpE4eBOI0 pa3BUTHs OOydYaIOUIMXCS) W JIOCTaTOYHO BHATHO H
€CTECTBEHHO BOCIPOM3BOAMTH TEMAaTHYECKYI0 M TEPMHUHOJOTHYECKYIO
JEKCUKY, a TaKXe JIEKCUKY [0 OpraHu3aluu y4eOHOW JesTeIbHOCTH.
BrimonsaTe (oHeTHueckyro 3apsaky. Vcnonb3oBaTh JaKTHUIBHYIO (YCTHO-
JAKTUIBHYIO Pedb) B KAUECTBE BCIIOMOIATENIbHOTO CPECTBA OOLLEHUSL.

Ilo oxonuanuu Kadxicoou yuebOHOU uemeepmu. BOCIPUHUMATh HA CIyX U
BOCIIPOU3BOAUTH TEMAaTHYECKYIO U TEPMHHOJIOTUYECKYIO JEKCUKY y4eOHOI
JTMCLUIUIMHBL, & TAaKXKe JIEKCHKY MO OpraHu3aIlluK yIeOHOH e TeTbHOCTH.
Beimonuate apupmeTnueckue 1eicTBUA ¢ MHOIO3HAYHBIMM HaTYpaJIbHBIMU
YHCIaMU, HAXOJUTh 3HAUYEHUS YHCIIOBBIX BBIPAXKEHUH cO ckoOkaMu u 6e3
CKOOOK; BBIYHCIIATh 3HAUEHUS BBIPAKEHUM, COepKAIUX CTEIIEHH.
BBINONHATE NPUKUAKY UM OLICHKY 3HAYEHWM YMCIIOBBIX BBIPAKCHUM,
IPUMEHSATH IPUEMBI TPOBEPKH pe3yibTara.

Hcnonp30BaTh IpHU BBIYUCICHUSIX NEPEMECTUTEIBHOE M COUYETATEIILHOE
CBOWCTBA CIIOKEHMS W YMHOMEHMs, pPAacCIpeeIUTEIbHOE CBOMCTBO
YMHOXXEHUSI OTHOCHTEIBHO CJOXEHHUS, CBOMCTBA apHU(PMETUUECKUX
JNCUCTBUM.

HccnenoBaTh  YMCIIOBBIE  3aKOHOMEPHOCTH,  IPOBOJUTH
HKCHEPUMEHTBI, BBIIBUT'aTh U 0OOCHOBBIBATH T'MITOTE3bI.
@®opMyIUpOBaTh OIpENENCHUsT ACTUTENs] W KPaTHOro, HauOOJIbIIETO
o0Ilero JAenauTenass M HaMMEHbIIEro OOIIEro KpaTHOro, IPOCTOrO H
COCTAaBHOTI'O YHCEJ; UCIIONIb30BaTh 3TU MOHATHUS IIPU PELLICHUY 3a7au.
[TpuMeHATh aJrOpPUTMBI BBIYMCICHUS HAUOOJIBLIETO OOLIEro ACIUTENS U
HaMMEHBIIETO0 OOINEro KpPaTHOIO JBYX YHCEN, aJTOPUTM pPa3JIoKEHUs
qHcia Ha IPOCThIE MHOXKHUTEIH.

HccnenosaTh ycinoBus JeIUMOCTH Ha 4 1 6.

HccnenoBath, 00CyXkaaTh, (GOpMyIHpoBaTh W OOOCHOBBIBATH BBIBOJ O

YHCJIOBBIC
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YETHOCTH CYMMBI, MPOU3BEICHH: JBYX UYETHBIX YHCEN, TBYX HEUETHBIX
YHCIe, YETHOTO U HEUETHOTO YHCEII.

HccnenoBaTth CBOMCTBA JETUMOCTH CYMMBI M IPOU3BEICHUS YUCET.
[IpuBoauTh mpHUMEpPHI uYMCENl C 3aJaHHBIMU CBOMCTBAMH, pPACIO3HABATh
BEpHbIE U HEBEPHBIC YTBEPXKICHHUS O CBOWCTBAX YHCEJ, OIPOBEPraTh
HEBEPHBIE YTBEPKJAEHUS C TOMOILbIO KOHTPIPUMEPOB.

KoHcTpynpoBath MaTeMaTuuecKue MPEeAJIOKEHHUSI C TIOMOIIBIO CBSI30K «H,
«UJI», «ECIIH. .., TO...».

Pemate TeKcTOBBIE 3a7auyd, BKIIOYAIONIHWE IIOHATUS  JIEIHMMOCTH,
apuMeTuyecKkuM CrocoOOM, HCIONB30BaTh MEpPedoOp BCEX BO3MOMKHBIX
BapUAHTOB.

MopenupoBaTh XOJ pELIEHUS 3a/Jayd C [OMOIIbI0 PHUCYHKA, CXEMBbI,
TaOJINIIBI.

[TpuBoUTH, pa30upaTh, OLICHUBATH PA3JIMYHbIC PEIICHUS, 3alIUCH PEIICHUI
TEKCTOBBIX 3a7a4.

Kputnuecku oreHuBaTh MOMYyYEHHBIM pe3ylnbTaT, HAXOAWTh OIIHWOKH,
OCYIIECTBJIATH CAMOKOHTPOJIb, IPOBEPSISI OTBET HA COOTBETCTBHE YCIIOBHIO.

Harnapnas [IepnieHauKyIsIpHBIE MIPSAMBIE. Pacno3naBath Ha depTekax, pUCyHKax ClIydad B3aUMHOI'O PaCIIOIOKEHUs
reomerpus. Ilpsimbie | [lapamiensHble npsMbIe. JBYX IIPSAMBIX.
HA IJIOCKOCTH (7 1) PaccTosinue Mexty 1ByMs TOUKaMH, OT TOUKHU | M300paxkaTh ¢ MOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB Ha HEJIMHOBAaHHOM U
0 TpsAMOM, JUIMHA IMYTH Ha KBaJpaTHOH | kieTyaToi Oymare JBe IepeceKaroluecs: MNpsMble, JBE MNapaulesbHbIe
CETKe. IIPSAMBIE, CTPOUTH IPAMYIO, [IEPIICHAUKYJIIPHYIO JaHHOMU.
[IpuMeps! IpsAMBIX B IPOCTPAHCTBE. [IpuBOIUTE pHUMEpPHI MMAPATUIETBHOCTH U MEPIEHAUKYIPHOCTH IIPSIMBIX B
IIPOCTPAHCTBE.
Pacno3naBaTe B MHOIOYTOJIBHMKAX NEPIEHAMKYJISPHBIE U NapaJlIeIbHbIC
CTOpPOHBI. N300pakaTb ~ MHOTOYTOJBHMKM  C  HapajljelbHBbIMHU,

MEPIEHAUKYIISIPHBIMA CTOPOHAMH.
Haxomute paccTosHue MexIy AByMs TOYKAMH, OT TOYKU [0 HNPAMOH,
JUIMHY TyTH Ha KBaJpaTHOW CETKe, B TOM 4YHCII€ MCIONb3Yysl LUPPOBHIE

peCypCHI.

JApodu (32 u) OObIKHOBEHHAsT NIpoOb, OCHOBHOE CBOMCTBO | Mcronb30BaTh AECATHYHBIE NApOOW TpU MPeoOpa3OBaHWU BEIHYMH B
npoOu, cokpamienue apoOei. CpaBHEHHE U | MeTpHuUecKoi cucteme mep.
YIIOPSIOYMBAHHE APOOEH. BbImonHATE  apudMETHYECKHe  TeHCTBUS  C  OOBIKHOBEHHBIMH U
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Jecsatuunble Apodu U MeTpUYecKas cucrema
Mep.

Apudmernueckue JIEHCTBHS c
OOBIKHOBEHHBIMU M JIECATUIHBIMU JIPOOSMHU.
OtHoienue. JlenaeHre B JaHHOM OTHOILIEHUH.
MacuTa0, npornopiusi.

[TonsTue npoueHta. BeruucieHnue npoueHTa
OT BEJIMUMHBI U BEJIMYUHBI IO €€ MPOIIEHTY.
Pemenne TeKCTOBBIX 3adad, COAEpKAIIUX
IpoOu U MPOLICHTHI.

[Ipaktrueckass pabora «OTHOIIEHWE IITUHBI
OKPYXHOCTH K €€ TuaMeTpy».

JIECATUIHBIMH JIPOOSMHU.

Bbuncnare 3HadeHHs BBIPAXKEHUH, COAEpKalUIMX OOBIKHOBEHHBIE U
JeCSITUUHBIE JIpOOM, BBIMOJHATH MpeoOpa3oBaHus JpoOeil, BbHIOMpATh
crnoco0, TNPUMEHATh CBOMcTBa  apu(MeTHUeCKUX  JEHCTBHHA  JUId
paloHaIN3aluy BEIYUCICHUH.

CocTaBisATh OTHOLICHHS M MPONOPIMH, HAXOAUTH OTHOIICHWE BEIHYUH,
JEeTTUTh BEJTMYNHY B JJAHHOM OTHOIICHHH.

HaxonuTh sKkcriepuMeHTaIbHBIM IyTEM OTHOLIEHHE JJTUHBI OKPYKHOCTH K
€€ nuamerpy.

WutepnperupoBath MaciuTad Kak OTHOIIEHHWE BEJIWYHMH, HaXOIUTh
MacmITad 1jiaHa, KapThl U BBIYUCIISATH PACCTOSIHUSL, UCIIOIb3YSl MAcIITal.
OOBACHATH, YTO TAKOE MPOLEHT, YHOTPEOIATh 000POTHl peun CO CIOBOM
«TpOLIEHT». BbIpakaTh MNPONIEHTHl B Jpo0sSX W JApoOM B MPOIEHTAX,
OTHOIIICHHE JIBYX BEJIMYUH B ITPOLIECHTAX.

BbIyncnsTh IpOLEHT OT YKCiIa U YUCIIO 110 €r0 MPOLIEHTY.

OKpyrasTh IpoOU U MPOLEHTHI, HAXOAUTH MPUOIMKEHUS YUCEI.

Pemartp 3agaun Ha 4acTu, IPOLEHTHI, IPONOPIUHN, HA HaXOXKICHHUE IPOOH
(mpoleHTa) OT BENMYHMHBI M BEIMYUHBI MO €€ Ipobu (IpOLEHTY), Apodu
(mporeHTa), KOTOPBIM COCTaBISIET OJHA BeIWYMHA OT apyroul. [IpuBoauTs,
pa3buparb, OLIEHUBATh PA3JIMYHbIE PELICHUS, 3alIUCH PELICHUNA TEeKCTOBBIX
3ajad.

W3pnekath uHpOpManuio u3 TaOMUL M JAMarpaMM, HHTEPIPETUPOBATH
TaOJIMYHbIE JAaHHbIE, ONpPENENATh HaumOOoJblllee U HaUMEHbLIEe U3
IIPE/ICTABJICHHBIX JIAHHBIX.

Harasianas
reoMeTpus.
CummMmeTtpus (6 4)

OceBas
CUMMETPUS.
[TocTpoenne cuMMeTpUUHBIX QUTYD.
[IpakTuueckas padora «OceBasi CUMMETPUS.
CumMmMeTpHs B IPOCTPAHCTBE

CAMMETPHUS. LenTpanbHas

PacnioznaBate Ha uyeprexax U H300pakeHHUSAX, H300pakaThb OT pYKH,
CTPOUTh C TIOMOLIbIO HHCTPYMEHTOB ¢Gurypy (OTpe3oK, JIOMaHylo,
TPEYTOJbHUK, MPSIMOYTOJbHHUK, OKpPYXHOCTh), CHUMMETPHUUHYIO JaHHON
OTHOCHUTEJIBHO NPSMOM, TOUKH.

Haxoauts npumepbl CHMMETPUH B OKPY>KalOIEM MUPE.

MogenupoBath U3 Oymaru e (UIypbl, CHMMETPHUYHBIE OTHOCHUTEIBHO
NpsSMOi; KOHCTPYHMPOBATh T'€OMETPHUECKHE KOH(PUTYpAIMH, HCIIOIb3YS
CBOWCTBO CUMMETPHH, B TOM YHUCIIE C TOMOIIBIO HU(PPOBBIX PECYPCOB.
VccnenoBaTh CBONMCTBA M3YUEHHBIX (UIYpP, CBS3aHHbBIE C CUMMETpUEH,
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HCIIONB3YS DKCIIEPUMEHT, HAOIIOACHUE, MOJICTTUPOBAHHE.
OO060CHOBBIBATD, OMPOBEPTATH C TOMOIIIBIO KOHTPIPUMEPOB YTBEPIKICHHUS O
CHMMETPHU Quryp.

Beipakenus c
oykBamu (6 1)

[Ipumenenune OykB
MaTeMaTHIECKUX
MIPEIOKEHU .
BykBeHHBIE  BBIpOXEHHS W YHUCIOBBIE
HIOJICTAHOBKH. BbykBenHbIE paBeHCTBa,
HaXO0XXJICHHE HEM3BECTHOTO KOMIIOHEHTA.

DopMyIIBL.

JUTS 3aIUCU
BBIpa)KCHUIN 51

Hcnonb3oBate  OykBbl st 00O3HAueHWs] 4MCed, TpPU  3alUCH
MaTeMaTHYECKUX YTBEPIKICHHUH, COCTABJIATh OYKBEHHBIC BBIPAKEHHS IO
YCIIOBHIO 33J1auHu.

HccnenoBaTh HECIOXKHBIE YHCIOBBIE 3aKOHOMEPHOCTH, WCIIOJIB30BATh
OYKBBI JUI UX 3aITUCH.

Beraucnare 4ncioBoe 3HaueHHEe OYKBEHHOTO BBIPKEHHS TPHU 3aJaHHBIX
3HAYEHUAX OYKB.

3anuceiBaTh  (GOPMYJIBI: TIEpUMETpa M IUIOMIAIAN MPSIMO- YTOJBHUKA,
KBaJpaTa; JJIUHBI OKPY>KHOCTH, IJIOLIAU KPYra; BHIIOIHATH BBIUMCICHUS
o 3TUM (opMyJIam.

CoctaBisath (OpMyJibl, BHIPAXKAIOIUE 3aBUCUMOCTH MEX/1Y BEIUYMHAMM:
CKOpOCTb, BpeMsl, pAacCTOSHHE, I[eHa, KOJUYECTBO, CTOMMOCTb;
MIPOU3BOIUTENBHOCTh, BpeMsi, 00BEM pabOThI; BHIIOIHITH BBIUYUCICHUS I10
3TUM QopMyJiam.

Haxo1uTh Hen3BEeCTHBI KOMIIOHEHT apU(METUYECKOTO ICHCTBHSL.

Harasinnas
reomerpus. Purypsi
Ha w1ockocTH (14 4)

YeThIpEXYyTroybHUK, IIPUMEPBI
YEeTBIPEXYTOJIbHUKOB. IIpssMOYyTONBHUK,
KBaJpar: CBOMCTBaA CTOPOH, YIJIOB,
JIUaroHaJieH.

W3mepenue yrnos. Buasl TpeyroibHUKOB.
Ilepumerp  mHoroyrosbHuka.  Ilnomans
¢urypsl. @opmyiibl MepuMeTpa U IJIOLAAU
IPsIMO- YrOJIbHUKA. [Tpubnuxénnoe

W3MEpEHHE IIomanu Guryp.
[Tpaktuueckas padora «Ilmomanas kpyray.

N300paxaTh Ha HETMHOBAHHOM M KJeTyaToW Oymare ¢ HCHOJIb30BaHUEM
YEPTEKHBIX UHCTPYMEHTOB YETHIPEXYTOJIbHUKY C 3aJaHHBIMU CBOWCTBAMU:
C IapaJUIEIbHBIMU, EPIEHANKYJIIPHBIMU, PABHBIMU CTOPOHAMU, IIPSMBIMHU
yIJ1aMu U Jp., paBHOOEIPEHHBIN TPEYTroJbHUK.

[Ipennarate u 06CYKIaTh CIIOCOOBI, AITOPUTMBI TIOCTPOCHHUS.
HccnenoBaTh, HCHOB3YsI SKCIEPUMEHT, HAOIOJCHUE, MOAEIUPOBAHMUE,
CBOMCTBa NPSAMOYroOJIbHHKA, KBajpara, pa30uBaThb Ha TPEYrOJIbHUKH.
OO00CHOBBIBATH, ONPOBEPraTh ¢ MOMOIIBIO KOHTPIPUMEPOB YTBEPIKICHUS O
NIPSAMOYTOJIBHUKE, KBaJpaTe, paclo3HaBaTb BEpPHbIE U  HEBEPHBIC
YTBEPXKIACHHUS.

N3mepsaTe U CTPOUTH C MOMOLIBIO TPAHCIOPTUPA YTIbI, B TOM YHUCIE B
MHOI'OYTOJIbHUKE, CpPaBHUBATh YIJIbI; PacClO3HAaBaTb OCTPBIC, IPSIMBIE,
TyIlbIE, pa3BEPHYTHIE YIJIBI.

Pacrnioznasars, n300paxkaThb OCTPOYTOJIbHBIN, IIPSIMOYTOJIBHBIH,
TYIIOYTOJIbHBIA, paBHOOEIPEHHBIN, PABHOCTOPOHHHI TPEYTOJTHHUKH.
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Beluucnate nepumeTrp MHOTOYIOJIBHHMKA, IUIONIAJAb MHOTOYTOJIBHUKA
pa3bueHueM Ha MpPSIMOYTOJbHHKH, Ha paBHbIE (QUIYphl, HCIOIb30BATH
METPUYECKNE EUHULIBI U3MEPEHUS JUIMHBI U TUIOMIAIH.

Hcnonb3oBaTe NOpuUOMMKEHHOE UW3MEpPEHHEe JUIMH U IUIOmaaed Ha
KJeT4atoil Oymare, NpUOMMKEHHOE U3MEpPEHHE [UIMHBI OKPYXHOCTH,
IJIOLIAIU KPyTa.

IToso:xuTeNLHBIE |
oTpULATebHbIE
qucja (40 4)

Hensie YHUCIIA. Mopyns
reoMeTpuUecKass HMHTEepIpeTanus
HucnoBble TPOMEKYTKH.

[lonoxurenpHple M OTPULATENIBHBIE YHCIIA.

qucIa,
MOJTYJIS.

CpaBHeHHME MTOJIOKUTETHHBIX u
OTPUIATENFHBIX 4YHCeN. ApUPMETHUIECKHE
NEHCTBUS c MOJIOKUTETHHBIMU "

OTPULATEIbHBIMHA YHCIIAMM.
Pemienne TeKCTOBBIX 3a/1a4.

[IpuBOIUTE IPUMEPHI UCTIOJIB30BAHUS B PEATBHON JKM3HU TOJOKUTEITBHBIX
Y OTPULIATENIbHBIX YUCE.

N3o0paxkaTh 1ienbple 4YHCNa, TOJOKUTEIbHBIE W OTPHUIATEIbHBIC YHCIIA
TOYKaMHU HAa YHUCIOBOM NPSIMOM, MCHOJB30BaTh YHCIOBYIO MPAMYIO MAJis
CpaBHEHUS YUCEI.

[IpuMeHATh npaBuiia CPaBHEHUSI, YIIOPSIOYMBATH LIETIbIE YMCIIA; HAXOIUTh
MOYJIb YHCIIA.

@opMynMpOBaTh  MpPaBWIA  BBIYUCIEHUS C  TOJOXKUTEIbHBIMU U
OTPULIATETILHBIMU YWCJIAMHU, HAXOJWTHh 3HAYCHHS YUCIIOBBIX BBIPAKECHUH,
coJiepKaluX JEHCTBUS C MOJOKUTEIbHBIMU U OTPULATEIbHBIMU YHACTAMHU.
[IpuMeHATHh CBOMCTBA CIIOKEHUSI U YMHOXEHUS JJIsl MPe0Opa3oBaHUsI CYMM
W IPOU3BEICHUI.

IIpeacrasiienue
AAHHBIX (6 1)

[IpsmoyronpHas cucTeMa KOOPAWHAT —Ha
wiockoctd.  KoopauHatel ~ TOYKM  Ha
IUTOCKOCTH, a0cIycca U OpAMHATA.
Cronbyarbie ¥ KPyroBbI€ JUArpaMMBbl.
[IpakTrueckas paborta «Iloctpoenue
TarpamMmm.

Pemenne TEKCTOBBIX 3a1ad, COACPKAIIAX

NaHHbIC, MpEICTaBICHHbIE B TaOMUIaX M Ha
JarpaMMax.

OOBACHATP M WUIIOCTPUPOBATH IOHSATUE MPSMOYIOJIbHOW CHCTEMBI
KOOPJMHAT Ha IUIOCKOCTH, MCIIOJIb30BaTh TEPMHUHOJIOTMIO; CTPOUTH Ha
KOOPJIMHATHOM IJIOCKOCTU TOYKH U (UIypbl MO 33JaHHBIM KOOpAMHATaM,
HaxOJIUTb KOOPAUHATHI TOUEK.

Yurate cronOyaTble U KPYroBble UarpaMMbl; HHTEPIIPETUPOBATh JaHHbBIE;
CTPOUTH CTOJIOUATHIE IUArPaAMMBbI.

Hcnonp3oBath HHQOpMAIMIO, MpPEACTaBICHHYO B  Ta0nMiax, Ha
JuarpaMMax Juisl peleHus TeKCTOBBIX 3aJa4 U 3a7a4 U3 peallbHOM )KU3HU.

Harasanas
reomerpusi. Purypsi B
npocrpancrse (9 4)

[IpsmoyronpHBId  mapasuenenumnen,  Kyo,
npu3Ma, MUpaMuJia, KOHYC, WIHHID, Iap |
chepa. HM3oOpakeHne MPOCTPAHCTBEHHBIX
¢uryp. ITpumepsl pa3BEPTOK
MHOTOTPaHHHUKOB, LIUJIMH]IPA U KOHYCA.

IIpakTueckas pabota «Co3maHWe MOJeIeH

PacnozHaBaTh Ha ueprexax, pUCyHKaX, ONUCHIBATH MHUPAMHUAY, NPU3MY,
LWIMH]IP, KOHYC, I1ap, 1300paxkaTh UX OT pyKH, MOJIEIMPOBaTh U3 Oymaru,
IIaCTUINHA, TPOBOJNOKM U Ap. [IlpuBoauth mnpumepbl O0OBEKTOB
OKPY’KaIoIIero MUPa, UMEIOIINX (OPMBI Ha3BAHHBIX TEJl.

Hcnonp30BaTh TEPMHUHOJOTHIO: BepIIMHA, pedpo, TpaHb, OCHOBaHUE,
BBICOTA, PAIMYC U JUAMETP, Pa3BEPTKA.
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MIPOCTPAHCTBEHHBIX (PHUTYPH.

Ilonatue o00BEMaA; enUHUIBI H3MEPEHUs
o0BEMma. O6béM MPSIMOYTOJIBHOTO
napauenenunena, Kyoa, Gpopmyisl 00bEéMa.

W3ywarb,  wucmonb3ys  SKCHEpUMEHT,  HaOJI0JeHHe,  HM3MEpEHueE,
MOJIETUPOBAHUE, B TOM YMCJIE KOMIBIOTEPHOE, M ONMCHIBATh CBOMCTBA
Ha3BaHHBIX TeJI, BBIABIATH CXOJCTBA W PA3IUUUs: MEXIYy NUPAMUION U
IIPU3MOM; MEXAY LIWIMHIPOM, KOHYCOM U IIapOM.

PacnioznaBate pa3BEPTKHM Mapaiienenunena, Ky0da, MpU3Mbl, MHPaAMUIbI,
KOHyCa, IWIMHApPA; KOHCTPYUPOBaTh JAaHHBIE Tela W3 Pa3BEPTOK,
C03/1aBaTh UX MOJIEIIH.

Co3maBaTh MOZENH IMPOCTPAHCTBEHHBIX (QUryp (M3 Oymaru, MpOBOJIOKH,
MJIACTHIIMHA | TIP. ).

W3mMepsTh Ha MOZEISIX: ATUHBI p€Oep MHOTOTPAHHUKOB, TUAMET IIapa.
BreiBoauth hopmyity o0bEMa NpSMOYTOJIBHOTO Mapalljiesienumnesaa.
Bbruucnare no ¢opmynam: o06bEM MPSIMOYTOJIBHOTIO Mapajulesienumnesa,
Ky0a; HCIONb30BaTh €IMHUIBI W3MEpeHUs 00bEMA; BBIUUCISATH OOBEMBI
TeJ, COCTaBJICHHbIX M3 KyOOB, MapajiesIeNuIe/oB;, pelaTrh 3adadd ¢
peaJIbHbl MU TAaHHBIMHU.

[HoBTOpEHME,
00001IeHME,
CHCTEeMaTH3aLMS
(20 u)

[ToBTOpEHHE OCHOBHBIX MOHSATHH U METOAOB
KypcoB 5 u 6 KiaccoB, o0o0OLeHHE U
cucTeMaTH3alus 3HaHU.

BbluncnaTe 3Hau€HUs BBIPAXKECHHUH, COAEpPXKAIUMX HaTypajibHbIE, LEJbIE,
MOJIOKUTEbHBIE U OTPULATENIbHBIE YMCIa, OOBIKHOBEHHBIE U JIECATUUHbIE
ApoOu, BHIOIHATH IPeoOpa30BaHUs YUCE U BHIPAKECHUH.

BriOupath ciocod cpaBHEHHS 4YMCEll, BHIUUCICHUN, MPUMEHSITh CBOMCTBA
apu(pMeTHYECKUX ASUCTBUH Ul pallMOHAIM3ALUN BBIYHCICHUH.

Pematp 3amaun U3 peaibHON KU3HU, IPUMEHATh MAaTEMAaTUYECKUE 3HAHUS
IUI pELeHuUs 3aa4 U3 JPYruX IPEeIMETOB.

Pemarp 3amaun pasHbIMH criocoO0aMu, CpaBHUBAaTh, BbIOHMpaTh CHOCOOBI
pelLIeHus 3a1a4H.

OcCy1IecTBISITh CAMOKOHTPOJIb BBIMOJIHAEMbIX JAEUCTBUA M CaMOIPOBEPKY
pE3yJIbTaTa BEIUYMCICHUN.




Ilpeomemmnuie pe3yrvmamol yuedHo2o Kypca «Anzeopay

7 KIIACC

Yucia 1 BBIYMCICHUSA:

— BBIMOJHSATH, COUETasi YCTHBIC W MUChMEHHBIC MPUEMBI, apumeTHaecKue
JNEUCTBUS C pallMOHATIBLHBIMU YHCIIAMU;

— HAXOJIUTh 3HAYEHUS YWCIOBBIX BBIPAKEHUI; MPUMEHATh pa3HOOOpa3HbIC
CrocoObl U MPUEMBI BBIUYMCIICHUS] 3HAYEHUN JPOOHBIX BBIPAKECHUM, COAEPKAIINX
O0OBIKHOBEHHBIE U JIECATUYHbBIC TpoOH;

— MEePEXOUTh OT OJHOU (HhOPMBI 3aMKMCU YUCEN K ApYyroi (mpeoOdpa3oBbIBaTh
JECATUYHYIO JIpoOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYI0 B JICCATUYHYIO, B
YaCTHOCTH B O€CKOHEYHYIO JECATUYHYIO IPOOB);

— CpaBHUBATh U YIOPSA0UMBATh PAllMOHATIBHBIE YHCIIA;

— OKPYTJISATh YNCIIA;

— BBINOJIHATh MPUKUIKY U OLIEHKY pe3ylbTaTa BBIYMCICHUH, OLEHKY
3HAYEHHUU YUCIIOBBIX BBIPAXKCHUU;

— BBITMIOJIHATD JEUCTBUS CO CTENEHSIMU C HATypaJIbHBIMU TTOKA3aTEISIMU,

— TMPUMEHSATh TMPU3HAKU JCIMMOCTH, PAa3J0KEHUE Ha MHOXKHUTEIH
HATypaJIbHBIX YUCET;

— peuiaTh NPaKTUKO-OPUEHTUPOBAHHBIC 3a]1auH, CBSI3aHHBIE C OTHOIIECHUEM
BEJIMYMH, MPONOPLUHOHAIIBHOCTHIO BEJIMYUH, MPOIEHTAMH; HWHTEPIPETUPOBATH
pe3yabTaThl pEUICHUs 3aJa4 ¢ YYETOM OTPAaHUYEHUM, CBSA3AHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX 0OBEKTOB.

AJire0panvecKkue BbIPAKEHUS:

— UCIOJIb30BaTh AIre0pandyecKyro TEPMUHOJIOTUIO U CUMBOJIMKY, IPUMEHSTh
e€ B Ipolecce OCBOCHUS y4eOHOT0 MaTepuarna;

— HAXOJIUTh 3HAUYECHHS OYKBEHHBIX BBIPAKEHUN IMPHU 3aIaHHBIX 3HAYEHUSIX
NIEPEMEHHBIX;

— BBINIOJHATH MPE0oOpa3OBaHUS IEJOTO0 BBIPAXKEHUS B  MHOTOYJICH
IPUBEACHUEM TTOJIOOHBIX CIAaraeMbIX, PACKPHITHEM CKOOOK;

— BBINOJHATh YMHOXEHHE OJHOYJIEHA HAa MHOTOWIEH W MHOTOYIEHa Ha
MHOT'OYJICH, TPUMEHSTH (DOPMYJIbI KBaJIpaTa CyMMBI U KBaJpaTa pa3HOCTH;

— OCYILECTBJISATh Pa3JIOKEHWE MHOTOWICHOB HAa MHOXHUTEIU C MOMOIIBIO
BBIHECEHHUS 32 CKOOKM OOIINEero MHOXUTENS, TPYINIUPOBKU CJaraeMsix,
npuMeHeHUs! (HOPMYJT COKPAIIEHHOTO YMHOKEHUS,

— MPUMEHATh MNpeoOpa3oBaHUs MHOTOWICHOB [JIsi PELICHUs] Pa3IUyHbIX
3a/1a4 U3 MaTeMaTHUKH, CMEXXHBIX MIPEIMETOB, U3 PEAIbHOW MPAKTUKHU;

— HCMOJIb30BaTh CBOMCTBA CTENEHEN C HATYpaJbHBIMHU NOKAa3aTEISIMU JIS
npeoOpa3zoBaHus BHIPAKECHHI.

YpaBHeHUA U HEPABEHCTBA:

— pelaTh JUHEWHBIE YPABHEHUS C OJHOM IEPEMEHHOW, IPUMEHsIS IPABUJIA
nepexo/ia OT UCXOAHOTO YPAaBHEHUS K paBHOCUIIbHOMY emy. [IpoBepaTs, sABisieTCs
JIM YUCJIO KOPHEM YpaBHEHUS,

— MPUMEHSTH TpadUIeCKre METOABI TIPU PEIICHUH JIMHCWHBIX YPaBHEHUN U
UX CUCTEM;

— Moa0upaTh MPUMEPHl MAp YKCEN, SBISIONIUXCS PEUICHUEeM JMHEHHOIO
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YPaBHEHHUS C ABYMS IEPEMEHHBIMU;

— CTPOUTh B KOOPAMHATHOM IUIOCKOCTH TpauK JIMHEHHOTO ypaBHEHHUS C
JIBYMSI TIEPEMEHHBIMU; TOJIB3YSICh TpadUKOM, TPHUBOJUTH MPUMEPHI PEIICHUS
YpaBHEHHS;

— pelaTh CUCTEMBI JIBYX JUHEHHBIX YPaBHEHUHN C JIBYMs IEPEMEHHBIMH, B
TOM 4YHCIIE TpapUUecKy;

— COCTaBJSATh M pELIATh JIMHEWHOE YpaBHEHUE WM CHCTEMY JIMHEHHBIX
YpaBHEHUN TIO YCJIOBHUIO 3aJauyd, WHTEPOPETHPOBATH B COOTBETCTBUHM C
KOHTEKCTOM 3a/1ayyl TIOJyYeHHbIN Pe3yJIbTar.

Koopaunarel u rpaduxu. @yHkuuu

— Ha KOOpPJAWHATHOM mpsiMON u300pakaThb TOYKH, COOTBETCTBYIOLIUE
3aJIaHHBIM KOOpJIMHATAaM, Jy4H, OTPE3KH, WHTEpPBAJIbl; 3aMUCHIBATH YHCIIOBBIC
IPOMEKYTKU Ha alNreOpandyeckoMm si3bIKe;

— OTMEYaTh B KOOPAMHATHOM IJIOCKOCTH TOYKH IO 3aJJaHHBIM KOOPAMHATAM;
cTpouTh rpaduku TuHEHHBIX GyHKIMA. CTpouTh Tpaduk GyHKINN Y = X;

— OIKUCBHIBaTh C IOMOIIBI0 (PYHKIMHA H3BECTHBIE 3aBHUCUMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCTb, BpPEMsl, pPACCTOSHUE; LEHA, KOJUYECTBO, CTOMMOCTH;
POU3BOAUTENHHOCTD, BpeMsi, 00bEM pabOTHI;

— HaXOJUTh 3HaueHue (PYHKIHH 110 3HAYEHUIO €€ apryMEHTa;

— MOHUMATh rpaduyuecKkuil crnocoO NpeacTaBIeHUs U aHaau3a UH(GOpMaIny;
U3BJIEKATh U UHTEPIIPETUPOBATH UH(OPMAIUIO U3 IPAPUKOB pEeabHBIX MPOLECCOB
Y 3aBUCUMOCTEM.

8 KUIACC

Yuciaa 1 BBIYUCTICHUSA:

— UCIOJIb30BAaTh HAYAJIbHBIC MIPEACTABICHUSI O MHOXKECTBE JE€HCTBUTEIbHBIX
YUCeJN JUIsl CPABHEHUSI, OKPYTJICHUSI U BBIYMCIICHUH; N300paXkaTh ACHUCTBUTEIbHbBIC
Yyycila TOYKaMU Ha KOOPAMHATHOMN IIPSMOU;

— TPUMEHSTH MOHATHE aApU(PMETUUYECKOrOo KBAAPATHOTO KOPHS; HAXOIUTh
KBa/IpaTHbIE KOPHU, UCIIOJB3Ys TPU HEOOXOAMMOCTH KAJIBKYJSATODP; BBITIOIHSATH
npeoOpa3oBaHus BBIPAKEHUW, COAEP)KAIIMX KBAAPATHBIE KOPHHU, HCIOIb3Ys
CBONCTBA KOPHEW;

— HCIIONB30BATh 3aMUCH OOJIBIIMX U MAJbIX YHACET C TOMOLIBIO AECATUYHBIX
npoOeii u creneHeit yucna 10;

AJire0OpanvecKue BbIPAKEHUS:

— TMPUMEHSATHh MOHATHE CTENEeHU C LEeJIbIM IIOKa3aTesieM, BBINOIHATh
npeoOpa3oBaHus BbIpAXKEHUH, COAEPKALUX CTETIEHH C LIETbIM IMOKa3aTeIeM;

— BBIMIOJIHATH TOXK/IECTBEHHBIE MPE0OPa30BaHUs pAllMOHATBHBIX BBIPAKEHUN
Ha OCHOBE MPaBUJI ACHCTBUIN HaJ MHOTOUYJICHAMH U are0OpandyecKuMu Apo0siMu;

— packJIaJpIBaTh KBAIPATHBIMA TPEXUIIEH HA MHOKHUTEIIH;

— MPUMEHSTH MPeoOpa30BaHMsI BHIPAXKECHUH JIJIST PEIICHUS pa3IMUHbIX 33/1a4
U3 MaTEMaTHUKHU, CMEKHBIX TIPEJAMETOB, U3 PEaIbHOW MPAKTUKH.

9 KUIACC

YpaBHeHHsl 1 HEPABEeHCTBA:

— peuaTh JIMHEWHbIE, KBAPATHBIE YPABHEHUS U PALIMOHAJIbHBIE YPABHEHUS,
CBOJSIIIMECS K HUM, CUCTEMBI JIBYX YPAaBHEHUM C ABYMS IEPEMEHHBIMH;
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— IPOBOJUTH MPOCTEMIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPAaBHEHU,
B TOM YHCIE C TPUMEHEHHEM TpadUuyuecKux MpeAcTaBIeHU (yCTaHABIMBATh,
MMEET JIM YPAaBHEHUE WM CUCTEMA YPaBHEHUI PEIIEHUS, €CIH UMEET, TO CKOJIBKO,
M 1p.);

— MEPEXOUTH OT CIOBECHOUW (hOPMYIMPOBKH 3a/1auu K e€ anreOpandeckoi
MOJIETA C TIOMOIIBK) COCTABJIICHUS YPAaBHECHUSI WM CHUCTEMBI YPaBHEHHUI,
UHTEPIPETUPOBAT B COOTBETCTBUM C KOHTEKCTOM 3aJlauyd  TOJYYEHHbIN
pe3yJibTar;

— TMPUMEHSTHh CBONCTBA YHUCJIOBBIX HEPABEHCTB Il CPAaBHEHUS, OILICHKH,
pemiaTh JUHEWHBIC HEPABEHCTBA C OJIHOM TMEPEMEHHOM M MX CHCTEMBI; JaBaTh
rpa@uyuecKyr0 WUIIOCTPALMI0 MHOXXECTBA PEIICHUN HEpPaBEHCTBA, CHCTEMBbI
HEPAaBEHCTB.

DyHKUUM:

— MOHUMATh M KCIOIbH30BaTh (YHKIUOHATHHBIE TTOHITHS U S3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAYCHHS); OMPENETsATh 3HAYeHUE (DYHKIMU IO 3HAYCHUIO
apryMeHTa; OTpeeisaTh CBOMCTBA (GyHKIMH 10 €€ TpaduKy;

— CTPONTH TPaUKH dMEMEHTAPHBIX QYHKIMH BUIa y ==,y =22, y=2°, y =

Vv x, Y = IX; OMUCHIBATh CBOMCTBA YHCIOBON (YHKIIUU 110 €€ TpaduKy.

10 KUIIACC

Yucjia ¥ BBIYUCTICHUA:

— CpaBHMBATh U YIOPSIA0OUMBAThH PallMOHATIBHBIE U UPPALIMOHATBHBIC YHUCIIA;

— BBINOJHATh apU(DMETHUYECKUE IEHUCTBUS C pPAIlMOHAIBHBIMU YHCIIAMH,
codyerass YCTHbIE W TIMCbMEHHBIE NPHUEMBI, BBINOJIHATh BBIYUCICHUS C
UppaIMOHATbHBIMU YUCIIAMU;

— HaxXOJWUTh 3HAYEHHUs CTENEHEW C UEIbIMU IOKa3aTelsIMA U KOPHEW;
BBIYUCIISATh 3HAUEHUSI YUCIIOBBIX BBIPAKECHMUIA;

— OKpPYIJISITh JICMCTBUTENIbHBIE YHUCIA, BBINOJIHATH MPUKUAKY pe3yJibTaTra
BBIUNCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMN.

YpaBHEHUS U HEPABEHCTBA:

— pemiaTh JUHEWHbIC U KBaJIpATHBIC YPABHEHMUS, YPABHEHUS, CBOMSIIINECS K
HUM, NPOCTENIINE IPOOHO-pallMOHATbHbBIE YPaBHEHNUS,

— pelaTbh CUCTEMbI ABYX JUHEWHBIX YPAaBHCHUU C JBYMs MEPEMEHHBIMU U
CHUCTEMBI JIBYX YpaBHEHUM, B KOTOPBIX OJTHO YpPaBHEHUE HE SIBISETCS JIMHEHHBIM;

— peliaTh TEKCTOBbIE 3ajlauyd ajareOpanyeckuM CIOCOOOM C TOMOIIBIO
COCTaBJICHUs] YPABHEHUS WM CUCTEMBI JIByX YPaBHEHHU C IByMS IEPEMECHHBIMU;

— IPOBOJIUTH MPOCTEUIIINE UCCIECTOBAHNS YPABHEHUN U CUCTEM yPaBHEHHIA,
B TOM YHCIE C NpPUMEHEHHEM TrpadUuyecKux MpeacTaBleHui (yCTaHaBIMBATh,
MMEET JIM YPABHEHUE WM CUCTEMA YPaBHEHUI PEUIEHUS, €CIH UMEET, TO CKOJIBKO,
M Ip.);

— pemiaTh JTUHEWHBIE HEPABEHCTBA, KBAJpPATHBIE HEPABEHCTBA; M300paxaTh
pelIeHne HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3alMCHIBATH PEIICHUE C MOMOUIBIO
CHUMBOJIOB;

— pemaTh CHUCTEMbl JIMHEMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
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BKIIIOHAOIKUC KBaJAPAaTHOC HCPABCHCTBO, I/1306pa)KaTI) peHICHUC CHUCTCMBbI
HCPABCHCTB Ha YHUCIJIOBOM HpHMOﬁ, 3allMChIBATh PCIICHHUC C IIOMOIIIBIO CHMMBOJIOB,
— HCIIOJIB30BAaTh HCPABCHCTBA IIPH PCIICHUH PA3JIMYHBIX 3aaa4.
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DyHKUUM:
— pacmno3HaBaTh (YHKIIMM M3yYCHHBIX BUIOB. [loKa3piBaTh CXxeMaTHYECKU
pacrmoyioKeHNUEe Ha KOOPJIWHATHOM TUIOCKOCTH rpadukoB QyHkui Buaa: y = kx,

y=kx + b,y =;, y=ar’+bx+c,y=a’y= \/x, y = |X B 3aBUCUMOCTH OT
3Ha4YECHUM KOI(PPUIIMEHTOB; ONMKUCHIBATH CBOMCTBA (PYHKIINI;

— CTPOUTH U U300pa)KaTh CXEeMATHUUECKH IpapuKU KBaJAPATUUHBIX (PYHKIIUH,
OMKCHIBATH CBOMCTBA KBAJIPATUYHBIX (QDYHKIIUN MO UX Tpadukam;

— pacro3HaBaTh KBaJpaTUYHYIO (QYHKIUIO 10 ¢GopMyse, NPUBOIUTH
pPUMEPHI KBaIPATUIHBIX QYHKIIUNA U3 peaTbHOM KU3HU, PU3UKHU, TEOMETPHH;

ApupMeTndecKkass U reoOMeTPUYECKas MPOrPecCHu;

— pacro3HaBaTh apU(YMETHUECKYI0 W TEOMETPHUUYECKYIO TPOTPECCHH TPHU
pa3HBIX criocobax 3ajaHus;

— BBINOJIHATH BBIYUCJICHUSI C MCIHOJIb30BaHUEM (OpMys n-TO 4YieHa
apu(pMEeTUIECKON U TEOMETPUYECKON MPOTPECCHM, CYMMBI TIEPBBIX 71 YICHOB;

— u300paxkaTh YJIEHBI TOCJIEIOBATEILHOCTH TOYKAMU HAa KOOPJIUHATHOM
IJIOCKOCTH;

— pemaTh 3aJa4M, CBSI3aHHbIE C YUCJIOBBIMU MOCIIEIOBATEIHLHOCTSIMH, B TOM
YHClIe 33Jla4d U3 PEeallbHOM JKU3HU (C MCIIOJIB30BAHUEM KaJIbKYJISATOPA, U(POBBIX
TEXHOJIOTHH).



7 KJIACC

TemaTuuyeckoe NJIAHUPOBAHUE

TemaTuueckoe miaHupoBaHUE TIO anredpe mpencTaBieHo o rojgam ooyuenus (7—10 kimaccor).

OcCHOBHBIEC BUIBI IEATEILHOCTH O0YYAIONINXCS TIEPEUNCIICHBI PY WU3YUYEHUN KaXKJIOH TEMbI M HAIIPABJICHBI HA IOCTHKCHHE
IJIAHUPYEMBIX pe3ysibTaTOB oOydeHus. llepedeHb BUAOB JEATEIBHOCTH MOXKET OBITh PACIIUPEH WIM COKPAIEH — C YYETOM
BO3MOXHOCTEH M OTpaHUYEHUN 00yJaronIuXcsi, 00YCIOBICHHBIX CTPYKTYPOU HAPYIICHUS MPU ATOJIOTHH CITyXa.

Oo01tee komyecTBo 4acoB — 102 gaca.

TemMbl (TeMaTHUYECKHE

OcHoOBHOe coep:kaHue

OcHOBHBIE BHbI 1€ATEJILHOCTH 00y4al0IIMXCS

PanmonaJibHBIE YHCJIA
(25 9)

palMOHAIbHBIMU YUCIAMU.

CpaBHeHue, ynopsi04MBaHie pallMOHAIbHbIX
qucen.

CreneHsb ¢ HaTypaJbHBIM [TOKA3aTEIEM.

Pemenne ocHOBHBIX 3agady Ha JapoOw,
MPOLIEHTHI U3 peaTbHON MPAKTUKHU.
[Ipu3Haku  AEIUMOCTH, pPA3JIOKEHHS HA

MHOXXHUTCJIN HATYyPaJIbHBIX YHUCCIL.
Peanbnbie 3aBucumoctu. [Ipsmast u oOpatHas
MIPONOPLUOHAIEHOCTH.

0JIOKH/MOAYJIN)
Yucaa u | [ToHssTHE panMOHAILHOTO YHUCIIA. B meuenue yuebnoco 2o0a: TMoOHUMAaTh, NMPUMEHSITH B CaMOCTOSITEILHOM
BbIYMCJICHHS. Apudmernueckue JIEHCTBUS ¢ | peun, BocipuHUMATE (CITyXO3PUTEIBLHO W/WIM HA CIyX C YY4ETOM YPOBHS

CIIyXOpPEUeBOI0 pa3BUTHS OOyyalolUXcs) W JOCTaTOYHO BHSITHO U
€CTECTBEHHO BOCIPOHM3BOJAUTH TEMAaTHYECKYID H TEPMHUHOJOTHYECKYIO
JEKCUKY, a TakXKe JIeKCUKY IO OpraHu3aluu Y4eOHOH JesITeNbHOCTH.
BeimonusaTe (hoHeTHUeckyio 3apsanaky. Mcmons3oBaTh NaKTHIBHYIO (YCTHO-
JAKTWIBHYIO PeUb) B KAYECTBE BCIIOMOTATEIbHOTO CPEJICTBA OOILICHHS.

Ilo oxonuanuu kaxicoou yuebOHOU uemeepmu: BOCIPUHUMATh HA CIyX U
BOCIPOU3BOANTH TEMATUYECKYIO U TEPMUHOJIOTHUECKYIO JIEKCUKY Y4eOHOM
JTUCIHILTAHBIL, @ TAK)KE JICKCUKY 10 OpraHU3aINH YIeOHOU e TEIHHOCTH.
CucrematusupoBaTh W oOoramarbh 3HaHUS 00 OOBIKHOBEHHBIX U
JECSITHYHBIX APOOSX.

CpaBHuBaTh U  YNOpPAJOYMBATH  JIpoOM, MpeoOpazoBbIBas  MpHU
HEOOXOUMOCTU JeCATUYHBIC APOOU B OOBIKHOBEHHBIE, OOBIKHOBEHHBIC B
JECATUYHBIC, B YACTHOCTH B OECKOHEYHYIO IECATHYHYIO IPOOB.

[TpuMeHsATH pa3zHOOOpa3HbIe CIIOCOObI M MPUEMBI BBIUMCICHUS 3HAUCHUH
JTPOOHBIX BBIPAKEHUH, COJIEpKAIINX OOBIKHOBEHHBIC U ICCSITHYHBIE JPOOH:
3aMEHATh TpPHU HEOOXOJUMOCTH JECATUYHYIO ApOoOb OOBIKHOBEHHOW U
OOBIKHOBCHHYIO JIECATUYHOMN, IPUBOIUTH BhIpaXeHHE K (hopme, Hanbosee
yIOOHOW i BBIYHMCIEHUH, MpeoOpa3oBbIBaTh IPOOHBIC BHIPAKEHUS HA
YMHOKEHUE W JICJICHHE JCCSITHYHBIX JpoOel K JCHCTBHSAM C IEIBIMU
YHCIIaMHU.

[TprBOIMTL YKCIIOBBIC M OYKBEHHBIC MPUMEPHI CTENEHU C HATYPAIbHBIM
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nokasaresneM, OOBSCHSS 3HAYCHHs] OCHOBAHMSI CTENEHH M IOKazaTess
CTENCHU, HAaXOAWTh 3HAUCHHs CTemeHed BuAa a' n (a — mobdoe
paloHaIbHOE YHUCIIO0, /1 — HATYPAJIbHOE YHUCIIO).

[ToHuMaTh CMBICH 3amMCcH OOJBIIMX YHCET C IOMOIIBIO JIECATHUHBIX
npobeii u creneneit yucna 10, NpUMEHATh UX B PEAJIbHBIX CUTYaIUIX.
IIpuMeHsSITh HpU3HAKU  JAEIUMOCTH, PpA3JIOKEHUS HAa  MHOXHUTEIU
HaTypaJbHbBIX YHCEIL.

Pemrate 3a7aun Ha yacTu, MPOLIEHTHI, MPOMOPLUH, HA HAXOXKICHUE APOOH
(TporieHTa) OT BEIMYMHBI W BEJIIMYWHBI 1O €€ ApoOm (MPOIEHTY), ApoOHu
(mporeHTa), KOTOPBIA COCTABISET OJHA BeMUYMHA OT Apyroil. IlpuBoauTs,
pa3bupath, OLIEHWBATh PA3IMYHBIE PEILICHUS, 3aMIUCH PEUICHUH TEKCTOBBIX
3ajad.

PacrioznaBath U OOBSACHATH, ONUPAsICh Ha OMNpEeAENeHUs, NpPIMO
PONOPLHUOHATIBHBIE M 00PAaTHO MPONOPLHUOHAIBHBIE 3aBUCIMOCTH MEXIY
BEJIMYMHAMU; MPHUBOJIUTH NPUMEPHl 3TUX 3aBUCUMOCTEH U3 PEalbHOTO
MUpPA, U3 IPYTUX YUEOHBIX IPEIMETOB.

Pemarb mnpakTUKO-OPUEHTHpPOBAHHBIE 3aJaud Ha JApodu,
IPSIMYI0 M 00paTHYIO MPOIOPIHMOHAIBHOCTH, IPOIIOPIIMH.

IIPOLICHTHI,

Auredpanyeckue
BbIpa:kenus (27 4)

bykBenHble  BbIpaxkeHusa.  IlepeMeHHBbIe.
Homyctumslie 3HAYCHUS [IEPEMEHHBIX.
DopMyIIBL.

[IpeoOpazoBanre OYKBEHHBIX BBIPAKEHUH,
pPacKphITHE CKOOOK M MPHUBEICHHUE TMOJ00HBIX
claraeMblx.

OgBnazers anreOpandyeckoi TEPMUHOJIOTUEN U CUMBOJUKOMN, IPUMEHSTDH €€
B IIpOIIecCe OCBOCHHUS y4eOHOro MaTepuaia.

HaXOI[I/ITI) 3HAa4YCHUA 6YKBCHHBIX BBIpa)KeHI/If/'I IIpru 3aJaHHBIX 3HAYCHUAX
OyKB; BBIIOJIHATH BBIYMCICHUS IO (hOpMyJTIaMm.

BoinonusATe  npeoOpa3oBaHUS  1IEJIOTO  BBIPAXKEHUS B
MPUBEJICHUEM NOJO0OHBIX CJIaraeMbIX, paCKPbITHEM CKOOOK.

MHOT'OYJICH

CpoiicTBa  cTemeHM C  HATypaJbHbIM | BhIMONHATE yMHOXEHHE OJHOWIEHAa Ha MHOIOWIEH W MHOroujleHa Ha

[IOKa3aTeJIEM. MHOT'OYJIEH, TPUMEHATH (POPMYJIbI KBaJIpaTa CyMMBbI U KBa/ipaTa pa3HOCTH.

MHoOrouneHsl. Cnoxenue,  BbluuTaHue, | OCymecTBIATh, pa3iokKEHHE MHOIOWIEHOB HAa MHOXHUTEIM IYTEM

YMHOKECHHUE MHOT'OYJICHOB. @®opMyIibl | BHIHECEHUSI 3a CKOOKM OOINEro MHOXWTENs, HpUMEHEeHUs (OpMYyJIbl

COKpAIlEHHOIO  yMHOXKEHUs. Pa3snokeHue | pa3HOCTH KBaApaToB, (OPMYJI COKPAILIEHHOIO YMHOKEHHS.

MHOT'O4YICHOB Ha MHOYKUTEIH. [TpumeHnsaTh NpeoOpazoBaHME MHOTOWIEHOB JUISI PEIIEHUS Pa3IHYHBIX
3a/1a4 U3 MaTeMaTUKH, CMEXHBIX [IPEAMETOB, U3 PEAIbHON ITPAKTHUKH.
3HAKOMMTHCS C UCTOPUEN pPa3BUTHs MaTEMATHKHU.

YpaBHeHus VYpaBHeHue, IpaBuiIa npeoOpas3oBanus | Pemate nnHelHOE ypaBHEHUE C OAHOM MEPEMEHHOW, MPUMEHSs MpaBuHiia
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HepaBeHcTBa (20 4)

YPaBHEHUSI, PABHOCWIBHOCTb YPABHEHUM.
JIuHeiiHOEe ypaBHEHUE C OJHOW INEPEMEHHOM,
peuieHue JMHEHHBIX YpaBHEHHMU. Pemnienue
3a/1a4 ¢ IIOMOIIBIO YPAaBHEHUM.

JIuneliHOEe ypaBHEHHE C IBYMs IEPEMEHHBIMHU
U ero rpaduk.

Cucrema [ByX JIMHEWHBIX YpPaBHEHHH C
JBYyMsI [IEPEMEHHBIMHU.

Pemenne cucreM ypaBHEHUH CHocoOoM
IIOJICTAHOBKH M CLIOCOOOM CJIOKEHUSI.

nepexosia OT MCXOJHOTO YypaBHEHUS K paBHOCWIBHOMY eMmy Oojee
npocroro Bupa. IIpoBepsTs, SABIAETCA JIM KOHKPETHOE YHUCIO KOPHEM
YpaBHEHHS.

[TonGuparh mpuMepbl Map 4YHCeNd, SBJSAIOIIUXCS PELHICHHEM JIMHEHHOTo
YpaBHEHUS C JBYMs IEPEMEHHBIMHU.

CTtpouth B KOOPJIMHATHOM IUIOCKOCTH TpaUK JMHEHHOTO YpaBHEHHUS C
IBYMsI TIE€PEMEHHBIMH; IMOJIb3YACh TpaduKOM, MPHUBOJIUTH IMPUMEPHI
peLIeHUs ypaBHEHMUS.

Haxomute pemeHne cuCTeMBl JABYX JIMHEWHBIX YPAaBHEHUNW C JBYyMs
[IEPEMEHHBIMU.

CocTaBnaTh U peniaTh ypaBHEHHE WJIH CHUCTEMY YPaBHEHHI 10O YCJIOBHIO
3ala4d, HUHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJaudd
MOJIYYCHHBIN pe3yJIbTaT.

Koopaunatsl u | KoopaunaTa Touky Ha NpsMOM. Ha koopauHaTHONH mnpsiMoi H300pa)xxaTb TOYKH, COOTBETCTBYIOIME
rpapuxku. DPynkuum | YucnoBble npoMexyTku. PaccTosiHue Mexay | 3aaHHBIM KOOpJIMHATaM, Jy4yHd, OTPE3KH, MHTEpBaJbl; 3allUChIBATh UX Ha
(24 9) JABYMsI TOYKaMU KOOPJAUHATHOU IIPSAMOM. areOpandeckoM si3bIKe.
[IpsmoyrosnbpHast cucremMa KoopauHaT Ha [ OTMeuaTh B KOOPAMHATHOM MJIOCKOCTU TOYKH IO 33JaHHBIM KOOpJMHATaM;
wiockoctd. [Ipumepsl rpadukoB, 3aJaHHBIX | CTPOUTH I'paMKU HECIOXKHBIX 3aBUCHUMOCTEH, 3aJaHHbIX (OpMysIaMu, B
¢dbopmynamu. YUrteHue rpaduUKOB peanbHBIX | TOM YKCIE C TOMOLIbIO HU(PPOBHIX Ja00paTOPUH.
3aBUCUMOCTEH. [TpuMeHsTh, K3y4aTh NPEUMYLIECTBA, HHTEPIPETUPOBATH IpaduuecKuit
[Honsitne  pynkumu. I'paduk  ¢QyHKUMU. | cmoco® mpeAcTaBIeHUS W aHaiW3a  Pa3HOOOpa3HOM  KU3HEHHOMU
CaoiicTBa (hyHKIHH. uHpOpMaLUH.
Jluneitnas ¢yukuus. Iloctpoenue rpaduxa [ OcBauBaTh  MOHATHE  (QYHKIUHM,  OBIaAeBaThb  (YHKIUMOHAJIBHOU
auHenHon ¢ynkuuu. I'paduk QyHKIuM y = | TepMuHOIOTHEN.
X PacnioznaBath nuHeiHy0 (GyHKIUIO ¥ = kx + b, onuchIBaTh €€ CBOWCTBA B
3aBUCUMOCTH OT 3HaYeHUH K03 umeHToB k u b.
Ctpouts rpaduku IMHEHHON QyHKINH, QYHKINN y = M '
Hcnonb3oBate LU poBble pecypehbl Al MOCTPOSHUs TpapuKoB QyHKIUN 1
n3y4yeHus Ux cBOMCTB. [IpMBOIUTH IpHUMEPHI JIMHEWHBIX 3aBUCHUMOCTEH B
peaibHbIX MIPOLIECCAX U SIBJICHUSX.
IloBTOpPEHME u | [ToBTOpeHne OCHOBHBIX MOHATHHA W METOAOB | BriOMpaTh, NpUMEHATh OLEHHBATH CHOCOOBI  CPaBHEHUS  YHCE,

0000meHue (6 1)

Kypca 7 Kj1acca, 000011eHe 3HAHUIA.

BBIYMCICHUH, TPe00pa30BaHUN BEIPAKEHUH, pEIICHUs YPaBHEHUH.
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Ocy1ecTBISITh CAMOKOHTPOJIb BBIITOJTHAEMBIX JEHCTBUA U CaMONPOBEPKY
pe3yJbTara BRIYUCICHUH, TPeoOpa3oBaHMid, TOCTPOCHUH.

Pemrate 3amaun u3 peanbHOM KM3HU, IPUMEHATh MaTEMAaTUYECKUE 3HAHUS
JUISL pelleHus 3a1a4 U3 IPYTUX PeIMETOB.

Pemarp TekcToBble 3aJauM, CpaBHMBATh, BHIOMpAaTh CIOCOOBI pPELICHUS
3a/1a4U.




8 KVIACC

OO0111e€e KOJIMYECTBO 4acoB — 68 4acoB.
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TeMbl (TeMaTHYECKHE

OcHoOBHOe co/iep:KaHue

OcHOBHBIE BHIbI 1€ATEJILHOCTH 00y4al0IIMXCS

0JIOKHN/MOAYJIN)
Yucaa u | KBagpaTHslii KOpeHb U3 YucIa. B meuenue yuebnoco 200a: moHUMaTh, MPUMEHITH B CAMOCTOSITEIHLHOM
BbIYMCJICHUS. [MonsTne 00  WppalMOHAILHOM  YHCIE. | peYd, BOCIPUHUMATH (CIYXO3PHUTEIBHO M /MM Ha CIyX C Y4ETOM YPOBHSA
KBagpatubie kophum | Jlecaruunbie NpUOIIKEHUS | CIIyXOpEUYeBOro pa3BUTHs OOYYaIOIIMXCS) M JOCTaTOYHO BHATHO U
(22 v) MppaluOHAJIbHbBIX YUCEN. €CTECTBEHHO BOCHPOMU3BOJIUTh TEMATHYECKYID MU TEPMHUHOJOTHYECKYIO
JlelicTBUTENbHBIC qyuca. CpaBHEHHE | JIEKCHKY, a TakKe JIGKCUKY I10 OpTraHM3aIllid Y4YeOHOW JesITeIbHOCTH.

JIEMCTBUTENbHBIX YHCET.
ApudmeTndeckuii KBapaTHBINH KOPEHb.
VpaBHeHue Buja > = a.

CgoiicTBa apu(METHUYECKUX  KBaJAPATHBIX
KOpHEH. [TpeoOpa3zoBanue YHUCIIOBBIX
BBIpQXEHHUM,  coAepKalluX  KBaJpaTHBIC
KOpHHU.

BrimonsaTe (oHeTHueckyro 3apsaky. Vcnonb3oBaTh JaKTHUIBHYIO (YCTHO-
JAKTWIBHYIO Peyb) B KAYECTBE BCIIOMOTATEIbHOTO CPEJICTBA OOILICHHS.

Ilo oxonuanuu Kadxicoou yuebOHOU uemeepmu. BOCIPUHUMATh HA CIyX U
BOCIPOU3BOAUTH TEMATUYECKYIO U TEPMUHOJIOTHYECKYIO JIEKCUKY Y4eOHOM
JTMCLUIUIMHBL, & TAaKXKe JIEKCHKY MO OpraHu3aIlluK yIeOHOH e TeTbHOCTH.
dopMynUpoBaTh  ONpENEIeHHE  KBaJpaTHOTO  KOpPHS U3  4MHCIA,
apu(pMETHYECKOTO KBaPAaTHOT'O KOPHSI.

[IpuMmeHsTh oOmepanuio HW3BJIEYEHUS KBAagpPAaTHOTO KOPHS U3 4YHCIA,
UCTIONB3YS IPU HEOOXOTUMOCTH KaJIbKYJISATOP.

OneHuBaTh KBaJpaTHbIE KOPHU IEJBIMH YHUCIAaMU M JECATUYHBIMU
TIPOOSIMHL.

CpaBHUBATh U YIOPSIOUMBATH pallOHAIbHBIE U HUppallOHATIbHBIE YHCTIa,
3aMHMCaHHbIE C IOMOIIbIO KBaPATHBIX KOPHEH.

WccnenoBath ypaBHEHHE 1> = a, HAXOAUTH TOYHBIE M NPHONMKSHHBIE
KOpHHM 11pH a > 0.

UccnenoBath CBOMCTBA KBaJAPATHBIX KOpPHEW, TMPOBOAS YHUCIOBBIE
AKCIIEPUMEHTHI C UCII0JIB30BAHUEM KAJIBKYJISITOPA (KOMIIBIOTEPA).
Jloka3pIBaTh CBOMCTBA apU(METUUECKUX KBAIPATHBIX KOPHEH; MPUMEHSTh
UX Ui IpeoOpa30BaHusl BBIPAKCHUH.

BoinonusaTe npeoOpazoBaHUsl BBIPAXKEHU, COJEpKAIIMX KBaJpaTHbIE
KOpHU. BbIpaxkaTb mepeMeHHbIE M3 T'EOMETPUYECKUX U (U3NYECKUX
dhopmyi.

BbluMcnaTe 3HAu€HUs BBIPAKEHUM, COJEp)KalIMX KBAJpaTHbIE KOPHH,
VCIIOJIb3YSl IPU HEOOXOIMMOCTH KaJIbKYJISTOD.
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Hcnonb30BaTh B XO0/€ pELICHUS 3aJad dSJIEMEHTapHbIE MPEACTaBIICHHUS,
CBSI3aHHBIE C MPUOTMKEHHBIMU 3HAYCHUSMH BETTUYHH.
3HAKOMHUTBHCS ¢ UCTOPUEN Pa3BUTHSI MATEMATHKH.

Yucaa "
BbBIYUCJICHUSA.
CreneHb ¢ HeEJbIM
nokaszaresiem (11 v)

CreneHs ¢ 11eJIBIM ITOKa3aTelIeM.
CrangapTHas 3alKCh YKCIa.

Pa3mepbl 00BbEKTOB OKpYyXkKaromiero mupa (oT
3J'IeMeHTapHI)IX qactug ao KOCMHUYCCKUX
O00BEKTOB), IIUTENHLHOCTh TPOIECCOB B
OKpYKaIoIleM MUpE.

CBolicTBa CTENEHH C IIEJIBIM ITOKa3aTeIIEM.

DopMyJIMPOBATH ONPEACIICHUE CTEIIEHU C LEIBIM ITOKA3aTEIEM.
Hpe)ICTaBJ'ISITI) 3aIIUCh 6OJ'H)IHI/IX U MaJIbIX YUCCII B CTaH)IapTHOM BU/C.
CpaBHMBaTh 4KCIia U BEJIUYHMHBI, 3aMMCAHHBIE C UCIOJb30BAHUEM CTEIIEHU
10.

Hcnonp30oBarh 3amuch YWCEN B CTAHAAPTHOM BHUJAE Ul BBIPAXKEHUS
pa3zMepoB OOBEKTOB, NITUTEIHLHOCTH MPOIIECCOB B OKPYIKAIOIIEM MHPE.
®opMyIHpOBATH, 3aIiCHIBATh B CHUMBOJIMYECKON dbopme u
WUTIOCTPUPOBATH TPUMEPAMH CBOMCTBA CTEIEHU C IEJIbIM MTOKA3aTEIEM.
[IpuMmeHsTH CBOWCTBA CTENEHW Js mpeoOpa3oBaHUS  BBIPAKEHUH,
COAEpKAIMX CTEMNEHW C UEIbIM IMOKa3aTelaeM. BBIMONHATE AEHCTBUS C
YHCllaMH, 3alUCaHHBIMH B CTaHAApTHOM BuAE (YMHOXXEHUE, JeJCeHUE,
BO3BECJICHNEC B CTCTICHD ).

Anredpanyeckue KBagparublit TPEXUJIEH. Pasznoxenue | Pacno3naBath KBagpaTHbIA TPEXUJIEH, YCTAHABIMBATh BO3MOXKHOCTb €TO
BbIpaKeHHSI. KBaJIpaTHOTO TPEXUJIEHA HA MHOXKUTEIH. pa3iIoKeHUs] Ha MHOXKUTEIH.
KBaapaTublii PacknanpiBaTh Ha MHOXKUTEIN KBAJAPATHBIA TPEXWIEH C HEOTPULATEIbHBIM
TpéxuiaeH (7 4) JIMCKPUMHUHAHTOM.
Auredpanyeckue AnrebGpanyeckas IpOOb. Homyctumble | 3anucbiBaTh  anrebpandeckue  BbIpakeHusa.  Haxogute — oOnacth
BbIpa:KeHHSI. 3HAQYCHHUS  TEPEeMEHHBIX, BXOISAIIMX B | OmpeneseHus: parioOHAIBLHOTO BBIPAKCHHUSI.
Anredopanyeckas anreOpandeckue  BbIpakeHUs.  OcCHOBHOE | BBIMONHITH YMCIOBBIE MOJCTAHOBKH U BBIYUCIATH 3HAYEHHUE APOOH, B TOM
Apoob (22 4) CBOICTBO anredpandecKou JIpOOH. | YUCIIE C TOMOIIBIO KAJIbKYJIATOPA.
Coxpamienue apo0eii. ®opmMyIHpOBaTh OCHOBHOE CBOIMCTBO are0pandyeckoi Apoou U MPUMEHSTh
CnoxxeHue, BbIUMTAHUE, YMHOXKEHHME MU | ero Juis mpeoOpa3oBaHUs IpoOeit.
JIeJIEHNE anreOpanyecKux npobeil. | BeIMonHATH AeCTBUS ¢ anredpanyecKuMu ApOOSIMH.

[MpeoOpa3zoBanue BBIpOKEHHH, COJCPIKAIINAX
anreOpanyeckue Jpoou.

[TpumensTh npeoOpa3oBaHMs BeIpaXKEHUN Ui pellleHus 3aaad. BeipakaTh
nepeMeHHble U3 Gopmyn (PpU3HUECKUX, TEOMETPUUECKUX, OMUCHIBAIOIINX
OBITOBBIE CUTYAIIMN).

IHoBTOpPEHME H
00001enue (6 1)

[ToBTOpEHHE OCHOBHBIX MOHSATHH U METOA0B
Kypca 8 kimacca, 00001IeHre 3HAHHA.

BeiOupars, TNpUMEHATH OLIEHUBATH  CIIOCOOBI  CPaBHEHMS
BBIUYHCIICHUM, TPe0O0pa30BaHNi BbIPAXKEHHM, peIlIeHUs] ypaBHEHUH.
OcCyIIecTBISATh CAMOKOHTPOJIb BBIIOJIHAEMBIX ACHCTBUM M CAMOIPOBEPKY
pe3yJibTaTa BEIYUCICHUM, Peo0pa3oBaHuii, TOCTPOCHUN.

qHceln,
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Pemrate 3amaun m3 peanbHOM KM3HU, IPUMEHATh MaTEMAaTHYECKUE 3HAHUSA
JUISL pelleHus 3a1a4d U3 IPYTUuX NpeIMeTOB.

Pemarp TekcToBble 3aJauM, CpaBHMBATh, BHIOMpATh CIOCOOBI pPELICHUS
3a/1a4U.




9 KVIACC

OO0111e€e KOJIMYECTBO 4acoB — 68 4acoB.
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TeMbl (TeMaTHYECKHE

OcHoOBHOe co/iep:KaHue

OcHOBHBIE BHIbI 1€ATEJILHOCTH 00y4al0IIMXCS

0JIOKHN/MOAYJIN)
YpaBHeHust u | KBaapatHoe YpaBHCHHE. Henonnoe | B meuenue yuebnoco 2ooa: TMOHUMAaTh, NMPUMEHATH B CAMOCTOSITEILHOM
HepaBeHCTBA. KBaJIpaTHOE YpaBHEHUE. pedn, BOCTIpUHUMATH (CIIyXO3pUTEIBHO /WM Ha CIyX C y4ETOM ypOBHS
KBaapaTHbie dopmysia KOpHEH KBaJIPAaTHOTO YPaBHEHHS. | CIIyXOPEUYEBOTO pa3BUTHS OOYYAlONIMXCsA) M JIOCTATOYHO BHSATHO H

ypaBHenus (17 4)

Teopema Buera.

Pemienne  ypaBHEHUW,  CBOISAIIUMXCA K
KBaJ[paTHBIM. [Tpocreiimme IpoOHO-
palMoHaIbHbIE YPABHEHUS.

Pemenne TEKCTOBBIX 3ajad C MOMOILBIO
KBaJ[paTHBIX YPaBHEHUH.

€CTeCTBEHHO BOCIIPOM3BOJAUTh TEMAaTHUECKYI0 M TEPMHUHOJOTHUYECKYIO
JEKCHKY, a TaKKe JIEKCHMKY MO OpTraHM3alud Y4YeOHOW NesTeIbHOCTH.
BrimonsaTe (oHeTHueckyro 3apsaky. Vcnonb3oBaTh JaKTHUIBHYIO (YCTHO-
JaKTWIBHYIO PeUb) B KAYECTBE BCIIOMOTATEIFHOTO CPEACTBA OOIICHUS.

Ilo oxonuanuu Kadxicoou yuebOHOU uemeepmu. BOCIPUHUMATh HA CIyX U
BOCITPOM3BOANTH TEMATHYECKYIO 1 TEPMUHOJIOTUYECKYIO JISKCUKY y4eOHOM
JTMCLUIUIMHBL, & TAaKXKe JIEKCHKY MO OpraHu3aIlluK yIeOHOH e TeTbHOCTH.
Pacrio3HaBaTh KBagpaTHBIC ypaBHEHHUS.

3anuceiBaTh  (popMysly KOpHEH KBaIpaTHOTO YpaBHEHHUS; pelaTh
KBaJIpaTHbIC YPAaBHEHUS — ITOJIHBIE U HE TIOJIHBIE.

IIpoBOoANTE MpOCTEMNIINE UCCIIEAOBAHUS KBAJAPATHBIX YPAaBHEHUM.

Pemars ypaBHeHus, cBoadmMecs K KBaApaTHBIM, C IOMOUIBIO

peoOpa3oBaHUll U 3aMEHON MEPEMEHHOM.

HaGmronaTe n aHanM3upoBaTh CBA3b MEXAY KOPHSAMH U KO3 uImeHTaMu
KBaJIPATHOTO ypaBHEHHUSI.

dopmynupoBaTh TeopeMy Buera, a Takke 00paTHYI0 Teopemy, MPUMEHSTh
ATU TEOPEMBI JJIs PELICHUS 3a]1ay.

Pemarp TekcToBble 3a7auu alreOpanvyeckuM CIocoOOM: MEpPeXOAUTh OT
CIIOBECHOUW (DOPMYIUPOBKH YCIOBUS 3aJladll K aireOpanveckod Moaenu
NyTéM COCTAaBJICHUS YPAaBHEHMS, pellaThb COCTaBICHHOE YpaBHEHHUE;
WHTEPIPETUPOBATH PE3YJbTAaT.

3HAKOMHTECS ¢ HICTOPHEH Pa3BUTHS aareOphl.

YpaBuenus 1
HepaBeHCTBA.
Cucrembl ypaBHeHHUil
(15 9)

JIuneiinoe ypaBHEHUE c ABYMsI
MEePEMEHHBIMH, €ro  TpaduK, MNPUMEPHI
pELLIECHNS YPABHEHHUM B LIEJIbIX YHACIIAX.

Penienune cucteM ABYX JIMHEWHBIX YpaBHEHHH

Pacno3naBath JTMHENHBIE YPABHEHHUS C IBYMs IIEPEMEHHBIMU.
Crpouts TpaduKy JIMHEHHBIX ypaBHEHUH, B TOM YHCIE HCIOIb3YS

1M (POBBIE PECYPCHI.
Pasnyarh nmapajuiesibHbIC M ITEPeCeKaroNIMecs MPSMbIC 10 UX YPAaBHEHHSIM.
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C IByMsl nepeMeHHbIMH. [Ipumepsl perieHus
CHUCTEM HEJIMHENHBIX YpPaBHEHUH C JABYMs
MepEeMEHHBIMHU.

I'paduueckass mHTEpHpeTanuss ypaBHEHUS C
JBYMsI TIEPEMEHHBIMU U CHCTEM ypaBHEHUH C
JBYMsI IEPEMEHHBIMHU.

Pemenne TEKCTOBBIX 3alady C TMOMOIIBIO
CUCTEM YPABHEHM.

Pemate cuctemMpl OBYyX JMHEHHBIX YpPAaBHEHMH C JABYMS IEPEMEHHBIMU
IIOJICTAHOBKOM U CIIOKEHHEM.

Pemate mpocreimme CuUCTEMBI, B KOTOPBIX OJHO W3 YPAaBHEHUN HE
ABJIAETCS TMHEUHBIM.

[TpuBoauTh rpaduyuecKkyo UHTEPNPETALUIO PEIICHUs YPaBHEHUS C JBYMs
IIEPEMEHHBIMH U CUCTEM YPaBHEHUH C JByMs IEPEMEHHBIMHU.

Pemate TekcTOBBIE 3a/1aun aNreOpandecKuM CIIoCOOOM.

YpaBHeHus /|
HEePaBEeHCTBA.
HepagencrBa (14 1)

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

HepaBenctBo ¢ OIHOM  IIEPEMEHHOM.
JInnelinpie HEpPaBEHCTBA c OJTHOM
nepeMeHHoll u ux pemenue. Cucremsl

JIMHENHBIX HEPABEHCTB C OJHOM NEPEMEHHOMN
U UX PELIEHHE.

N3obpaxenune peteHus JUHEHHOTO
HEPABEHCTBA U HUX CUCTEM Ha YHUCIOBOU
MPSIMOM.

@opMyIMpOBATH CBOMCTBA YHCIOBBIX HEPABEHCTB, WIUTIOCTPUPOBATH UX HA
KOOPJAMHATHOM NMPsIMOH, TOKa3bIBaTh allre0panvecKH.

[IpumeHsATHh CBOMCTBA HEPABEHCTB B XOJE PEMICHUA 3aa4.

Pemate nuHeWHBIE HEpaBeHCTBA C OJHOM MEpPeMEHHOH, H300pakaTh
peuIeHne HEPABEHCTBA HA YMCIIOBOM MIPSIMOIA.

Pemate cucteMbl TUHEHHBIX HEPAaBEHCTB, M300pakaTh PEeLICHHE CHUCTEMBbI
HEPABEHCTB HA YNCJIOBOU MPSIMOM.

®Oynknun. OCHOBHBbIE
noHsATu (6 4)

[Honarue ¢pynkuuu. O6nacTe onpeaeneHus u
MHOXECTBO 3HaueHUW (QyHKIuU. CrocoOsI
3agaHus (QyHKIMHA.

I'padux ¢dynkmuu. CpoiicTBa (yHKIHMH, UX
oTtoOpakeHue Ha rpaduke.

Hcnonb30BaTh GYHKIMOHATIBHYIO TEPMUHOJIOTUIO U CUMBOJIUKY.
Boruncnate  3HaueHus — QyHKUMH, 3aJaHHBIX  Qopmyiamu  (IIpU
HEOOXO/JMMOCTH  HCIOJIb30BaTh KaJIbKYJATOpP); COCTaBJIATh  TaOIMIIBI
3HaYeHUH QyHKIHU.

Ctpoutb 1o Toukam rpaduku GyHKIHH.
OnuceiBaTh  cBOMCTBA (YyHKUMU Ha
NPEe/ICTaBICHHUS.

Hcnonb3oBath (GyHKIMOHATBHYIO TEPMUHOJIOTHIO U CUMBOJIUKY .
HccnenoBaTh npumepsl rpauKoB, OTpa)KalOIMIUX peabHble MPOLECCHl U
sBieHus. [IpUBOIUTH TpUMeEphl TPOLECCOB M SBJICHUN C 3aJaHHBIMHU
CBOMCTBaMH.

Hcnonb30BaTh KOMIBIOTEPHBIE MPOTpaMMbl JJIsi MOCTPOEHUS! TpapuKoB
(hYHKIMH ¥ W3YUCHUS UX CBOMCTB.

OCHOBEe €€ rpaduyecKoro

®Oyukuun. Yuciaosbie
¢pynxuun (10 4)

Urenne W mocTpoeHHe TpaduKoB (DYHKITHIA.
[Tpumeps! rpadgukoB QyHKIHIA, OTPaKAIOIINUX
peabHbIC MPOLECCHI.

PacrioznaBate Buabl u3ydaeMblx ¢yHKIuil. [lokas3biBaTh cXeMaTH4eCKU
TIOJIO’KEHHUE HA KOOPIAMHATHOM MIIOCKOCTH rpaduKoB GpyHKIMMI BUaa: y = 72
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®DyHKUMM, ONMCHIBAIOIIME  TNPAMYID H
0OpaTHYIO MPONOPIHOHAIBHEIE 3aBUCUMOCTH,
ux rpaduku. 'unepOouna.
I'papuk pynkmu y = 22

X
d)yHKuHHqur?,y:mS,y:\/x,y:‘ ;
rpaduyeckoe pelieHre ypaBHEHUN U CUCTEM

YpPaBHCHHUH.

,Yy=23y=VXx,y= IX’

Ucnonb3oBath  (DYyHKIMOHAIBHO-TPAQUUECKHE  TPEACTABICHUS IS
PEIICHUS ¥ UCCIIEIOBAHMsI YPABHEHUH U CHCTEM yPaBHEHHHA.

[TpumeHsATh HU(POBBIE PECYPCHI IS TOCTPOSHHUSE TPAPUKOB (YHKIIHIA.

IToBTOpEHHE
00001enue (6 1)

IToBTOpEHHE OCHOBHBIX IOHSATHH W METOIOB
KypcoB 7, 8, 9 kimaccoB, 0000IICHIE 3HAHUN

BeiOupare, mnpUMEHATh, OLEHUBATh CIIOCOOBI  CpaBHEHUS
BBIUHCIICHUM, TPe0O0pa30BaHNil BbIPAXKEHUM, PEILICHUS] ypaBHEHUI.
OcCy1IecTBIAT CAMOKOHTPOJIb BBIIOJIHAEMBIX ACHCTBUM U CAMOIIPOBEPKY
pe3yJibTaTa BRIYUCIICHUN, TIPe0Opa30BaHUM, IOCTPOCHHIA.

Pemartp 3amaun U3 peaabHON )KU3HU, IPUMEHATh MATEMAaTUYECKUE 3HAHUS
JUISl peLeHus 3a/1a4 U3 IPYTUX NPeIMETOB.

Pemate TekcToBblE 3ajauM, CpPaBHMBATH, BBIOMPATH CIIOCOOBI pEIICHUS
3aJ1a4U.

YuCell,




10 KUIACC

OO0111ee KOJIMYECTBO 4acoB — 136 4acos.
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Tembl (TeMaTHYeCKHe

OcHoOBHOe co/iep:KaHue

OcHOBHBIE BHIbI 1€ATEJILHOCTH 00y4al0IIMXCS

0JIOKH/MOAYJIH)

Yucaa W | PanonanbHple  4uWCiIa, HWppalMoHalbHbBIC | B meuenue yyebOHo2o0 200a: TOHHMATh, MPUMEHSATH B CaMOCTOSTCIIBHOMN
BbIYMCJICHHS. 4UCIIa, KOHEYHBIE 51 OECKOHEUHBIE | pe4YH, BOCIIPUHUMATH (CIyXO3pUTEIBHO W/HIM HA CIyX C YYETOM ypPOBHSA
JlelicTBUTEIbHbIE JCCATUYHBIE JIpoOH. MHOXKECTBO | CIIyXOpEYEBOr0 pa3BUTHS OOYYAlOIIMXCsA) M JIOCTATOYHO BHSATHO H
yncaa (13 u) JIEUCTBUTEIIbHBIX YHUCEI; JICMCTBUTENIbHBIE | €CTECTBEHHO BOCIPOM3BOAUTH TEMATUYECKYHD M TEPMHHOJOTMYECKYIO

yucaa Kak OCCKOHEYHBIC JIECATHYHBIE APOOH.
B3auMHO 0HO3HAYHOE COOTBETCTBUE MEKY
MHOJKECTBOM  JEHCTBHUTENBHBIX YHMCET MU
MHO>KECTBOM TOYEK KOOPAVMHATHOU MPSMOM.

CpaBHeHue NEUCTBUTEIbHBIX qHCell,
apupmMeTHIecKue JeNCTBUS c
JNENCTBUTEIbHBIMH YUCIIAMH.

[Mpubmmxénnoe 3HAYEHUE BEJIMYMHBI,

TOYHOCTb MPUOTUKEHHUS.
Oxkpyrnenne uucen. llpuxkuaxka u oneHka
Pe3yNbTaTOB BBIYUCICHUH.

JEKCUKY, a TaKXe JIEKCUKY [0 OpraHu3aluu y4eOHOW JesTeIbHOCTH.
BrimonsaTe (oHeTHueckyro 3apsaky. Vcnonb3oBaTh JaKTHUIBHYIO (YCTHO-
JAKTUIBHYIO Pedb) B KAUECTBE BCIIOMOIATENIbHOTO CPECTBA OOLLEHUSL.

Ilo oxonuanuu Kadxicoou yuebOHOU uemeepmu. BOCIPUHUMATh HA CIyX U
BOCIIPOU3BOAUTH TEMAaTHYECKYIO U TEPMHHOJIOTUYECKYIO JEKCUKY y4eOHOI
JTMCLUIUIMHBL, & TAaKXKe JIEKCHKY MO OpraHu3aIlluK yIeOHOH e TeTbHOCTH.
Pa3BuBaTh mpencTaBiaeHUs O YHMCIaX: OT MHOXKECTBA HAaTypaJbHBIX YHCET
710 MHOKECTBA JACHCTBUTEIbHBIX YNCEN.

O3HaKOMUTBCS ¢ BO3MOKHOCTBIO IIPEJCTABJICHUS JEHCTBUTEIBHOIO YHCIA
Kak OCCKOHEYHOH  JeCATUYHOM JApOOH, MPUMEHSATh  JECATUYHBIE
NPUOJINKEHNS PALMOHAIBHBIX M UPPAL[MOHAJIBHBIX YUCEIL.

N300pakaTh NeHCTBUTENbHBIC YHCIa TOUKAMU KOOPIUHATHONW PSIMOIA.
3anuceIBaTh, CPABHUBATH U YIIOPSAIOYNUBATH JCHCTBUTEIbHBIEC YUCIIA.
BbImonHATE, coderass yCTHbIE W MUCbMEHHBbIE NMPUEMBI, apudMeTHUecKue
JCUCTBYUS C PAlMOHAIBHBIMHA YHCJIAMM; HAXOOUTh 3HAYCHHUS CTENEHEH C
LENbIMU  [IOKA3aTeIsIMU W KOPHEW; BBIUMCIATH 3HAYEHHUS] YHMCIOBBIX
BBIPAYKECHHUIA.

[Tonyuntes npencTaBiIeHHE O 3HAYUMOCTH JEHCTBUTENIBHBIX 4YHCEN B
IIPAKTUYECKON AEATEIbHOCTH YEJIOBEKA.
AHanu3upoBaTb M J€naTb  BBIBOJABI O
JNEHCTBUTEIILHOTO YUCIIA IIPU PEILICHUH 3aau.
OKpyIJisITh JI€HCTBUTENBHBIE 4YMCIIA, BBINOJIHATH INPUKUIKY peE3yJbTaTa
BBIYMCIICHH, OLICHKY 3HAYEHUI YHCIIOBBIX BBIPAKEHUM.

3HAKOMMTBHCS C UCTOPUEN pa3BUTHs MAaTEMATHKHU.

TOYHOCTH  NPUOIMKEHUS
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YpaBHeHust /|
HePaBEeHCTBA.
YpaBHeHusi ¢ OIHOM
nepeMeHHoi (19 4)

JIuneiiHoe ypaBHeHHe. Pemenue ypaBHEHMI,
CBOJAIIUXCS K JIMHEHHBIM.

KBanparnoe YpaBHEHHUE. Pemenne
YPaBHEHUH, CBOJALIMXCA K KBaJpaTHBIM.
bukBaapaTHbie ypaBHEHUS.

IIpuMepsl pelleHHsT ypaBHEHUN TpETbEH U
YeTBEPTOM  CTENEHEW  PAs3loXKEHWEM  Ha
MHOKUTEIH.

Pemenue npoOGHO-paliMOHANIBHBIX YPaBHEHUH.
Pemienne TEKCTOBBIX 3a/1a4 anreOpanvyeckuM
METOJIOM.

OcBauBath, 3alIOMHHATH U IPUMEHSTH IpapuuecKre METO bl PU PELICHUN
YPaBHEHUI, HEPABEHCTB U UX CUCTEM.

Pacnio3znaBath 11€1ble U JPOOHBIE YpaBHEHUS.

Pemarp nuHENHbIE U KBaJpaTHbIE YPaBHEHMs, YPAaBHEHUS, CBOASILUECS K
HUM, MPOCTENIINE TPOOHO-pallMOHAIbHbBIE YPaBHEHUS.

[Ipemiarate BO3MOXKHbBIE CIOCOOBI PELIEHNs TEKCTOBBIX 3aj]lad, 00CYXKIaTh
UX U pelaTh TeKCTOBbIE 3a7]a4l Pa3HbIMU CIIOCOOaMH.

3HAKOMUTBHCS C UCTOPUEN pa3BUTHS MaTEMATHKHU.

YpaBuenust "
HepaBeHCTBA.
Cucrembl ypaBHeHHIl

JIuHeitHOE ypaBHEHHUE C IByMsI IEPEMEHHBIMU
U ero rpaguk.
Cucrema [ByX JIMHEMHBIX YypaBHEHHH C

OcBauBaTh M NPUMEHATH NPUEMBI PEIIEHUS CHUCTEMBI ABYX JIMHEHHBIX
YpaBHEHHH C JByMs IIEPEMEHHBIMH W CHCTEMBl JBYX YPaBHEHHH, B
KOTOPBIX OJTHO YPABHEHUE HE SBIISICTCS JIMHEHHBIM.

(19 v) IByMsI TepeMeHHbIMM U e€ pemeHue. | Mcnons3oBaTth  (yHKUMOHANBHO-rpauueckue  MpEeACTaBICHUS  JUId
Pewrenne cucrem AByX ypaBHEHUH, OJHO U3 | PELUICHUS U UCCIENOBAaHUSA YPABHECHUN U CUCTEM.
KOTOpBIX JIMHEHHOe, a JApyroe — BTOpPOH | AHamM3UpOBaTh TEKCTHI 3ajad, pellaTh UX aareOpanyeckuM CIOCOOOM:
CTEICHU. NepeXOAUTh OT  CJIOBECHOW (OPMYTUPOBKM YCIOBHSA 3aJaud K
I'paduueckass  uHTEpHperanuss  CHCTEMBI | aireOpandyeckod MoOJEIM IyTEM COCTaBICHHUS CHCTEMbl YpaBHEHMIA;
YPAaBHEHUH C ABYMs [IEPEMEHHBIMH. pewmiatb COCTaB JICHHYIO CHUCTEMY YpPaBHEHUH; HHTEpIPETUPOBATH
pe3yJbTar.
3HAKOMMTBHCS C UCTOPUEN pa3BUTHs MaTEMATHKHU.
YpaBHeHnus U | YucnoBble HEpaBEHCTBA U UX CBOMCTBA. Uwurath, 3amuceiBaTh, IIOHWMAaTh, WHTEPIPETUPOBATh HEPABEHCTBA;
HepaBeHCTBa. JIuneiinbie HEPaBEHCTBA c OJIHOM | UCIIOJIb30BAaTh CUMBOJIUKY U TEPMUHOJIOTHIO.
HepaBencrBa (214) MEPEMEHHOMN U UX PEIICHUE. BrinosiHaTh npeoOpa3oBaHusl ~ HEPABEHCTB, WCTIONB30BaTh  JUIS

CucreMbl JIMHEWHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOM U UX PEIICHHUE.

KBanpaTHble HEpaBEHCTBA U UX PEILICHUE.
I'padmueckas uHTEpHpETaluss HEPABEHCTB U
CHUCTEM HEPaBEHCTB C ByMs IIEPEMEHHBIMU.

npeoOpa3oBaHus CBOMCTBA YMCIOBBIX HEPABEHCTB.

Pacnio3naBaTh TMHENHBIE U KBapPATHBIC HEPABEHCTBA.

Pemate nuHEHHBIE HEPABEHCTBA, CUCTEMBI JIMHEWHBIX HEPABEHCTB,
CUCTEMBI HEPaBEHCTB, BKIIIOYAIOIIMX KBAJPaTHOE HEPABEHCTBO, U pelIaTh
ux; 00CY>K1aTh MOJTy4YEeHHbIE PEIICHUS.

N300paxaTh peleHne HEpaBeHCTBA U CUCTEMbl HEPABEHCTB Ha YMCIIOBOM
IIPSAIMOM, 3aIIUCHIBATh PEILICHHUE C IIOMOIBI0 CUMBOJIOB.

Pemats KBaJpaTHEIC HEPaBEHCTBA, HCIIOJIB3Y S rpaduuecKue
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IIPEJCTaBICHHUS.
OcBauBaTh U MPUMEHATh HEPABEHCTBA MPU PELICHUH PA3JIMYHBIX 3ajady, B
TOM UHUCJI€ IPAKTUKO-OPHUEHTUPOBAHHBIX.

@Oynknum (21 49)

KBanparuunas ¢ynkuus, e€ rpaduk u
cBoiictBa. [lapabona, KOOpIMHATHI BEPIINHBI
napaboIIbl, 0Cb CHMMETPHUH MapadoJIbl.

CrenenHple (QYHKIMA C  HaTypaJbHBIMHU

nokasareasiMu 2 1 3, uX TpaQuKu U CBOWCTBA.
k

I'papuxu QyHkumii: y =kx, y =kx + b, y =,

y=aty=ady=vxy="

Pacnio3HaBath  BHIBI ~ W3yYaeMbIX  (DYHKIMI;  WUTIOCTPUPOBATH
CXEMAaTUYEeCKH, OOBACHATH DPACIOJIOKEHHE Ha KOOPAWHATHOW IJIOCKOCTH

rpagukoB GyHKumii Buga: y =kx,y =kx +b,y=r,y=2% y =23y = vx,

y = X‘B 3aBUCUMOCTH OT 3HAuY€HUH KO3((UIMEHTOB; OMHUCHIBATH MX
CBOMCTBA.

Pacrnio3HaBaTh KBaJipaTUUHYIO (QYHKIHIO 110 hopmyie.

[IpuBOAUTE NpUMEpPHI KBAJIPATUYHBIX 3aBUCHMOCTEH U3 PEaIbHOM KU3HH,
(bu3uKU, reoMeTpuu.

BoisiBnsTh M 000011aTh OCOOEHHOCTH TIpaduka KBagpaTUYHONW (YHKIUU
y=x2+bx+c.

CTtpouth U M300pakaTh CXeMAaTHIECKH TPAPHUKH KBAJIPATUIHBIX (YHKIUH,
3aaHHBIX QOpMyTaMu BUAa y = ar?, y = ar? + q, y = a(x + P)°, y =ax?
+bx +c.

AHanM3UpoOBaTh M TPUMEHSTH CBOWCTBA W3YYEHHBIX (YHKIMHA I HX
MIOCTPOCHMSI, B TOM YHUCJIE C TOMOIIBIO HU(POBBIX PECYPCOB.

YuciaoBbie
NOCJIeA0OBATEIHLHOCTH
(21 9)

TloHsTre 4YnciIOBOM MOCIIEIOBATCILHOCTH.
3agaHue Mociaeq0BaTEIbHOCTH PEKYPPEHTHOM
dhopmyoit 1 popmyIIoii n-ro YIeHa.

Apudmernueckas u reoMeTpuyecKas
IPOrPECCUH. ®opmyabl  ©-TO  4J€Ha
apudmeTuyeckoit u reoOMeTpUUYECKOi

IIPOrPECCUM, CYMMBI IIEPBBIX 71 YICHOB.
N300paxeHue 4iIeHOB apUPMETHYECKOH U
TEOMETPUYECKON IPOTpecCUid TOYKAMHU Ha
KOOPAMHATHOM INIOCKOCTH.

JIMHENHBIN U YKCIOHEHUUAJIBHBIA POCT.
CIoxHBIE IPOLICHTHI.

OcBauBaTh W TPHUMEHATh HHIEKCHBIE O0O3HAYEHHs, CTPOUTH pEYEBbIC
BBICKA3bIBaHUS C UCTIOJIH30BAHUEM TEPMHHOJIOTHH, CBS3aHHOM C MOHSATHEM
II0CJIEI0BATEIbHOCTH.

AnanusupoBaTh GoOpMylly n-TO  4YlieHa TIOCJIEI0BaTeNIbHOCTH  WJIU
PEKYPpPEHTHYIO (OPMYITy H BBIUMCIATH WICHBl MOCJIEI0BATEIBHOCTEH,
3aJJaHHBIX 3TUMHU (HOPMYITaAMH.

VYcraHnaBnuBaTh 3aKOHOMEPHOCTh B IIOCTPOEHUHU IOCIEOBATEILHOCTH,
€CJIM BBIMHICAHbI MIEPBbIE HECKOJBKO €€ YJICHOB.

Pacnio3HaBaTh apu(METHUECKYyI0 M TE€OMETPHUECKYIO MPOrPECCHU TPH
pa3HbIX cOoco0ax 3aJaHMusl.

Pemrate 3a1aun ¢ ucnonb3oBanueM (GpopmMyit #-ro uieHa apupMEeTHIECKON U
reOMEeTPUUYECKOM MPOTrPECCHii, CyMMbI IEPBBIX 71 YJICHOB.

M300pakaTh 4IEHBI IIOCIEIOBATEILHOCTH TOYKAMHU Ha KOOPAMHATHOM
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IUIOCKOCTH.

PaccmaTpuBath IpuMepbl MPOLECCOB M SBJICHUM W3 PEAJbHOM KU3HH,
WUTIOCTPUPYIOUINE U3MEHEHHWe B apu(MeTHYecKol Mporpeccuu, B
reOMEeTPUUYECKOM IIPOrpeccuy; n300paxkaThb COOTBETCTBYIOIINE
3aBHUCHUMOCTH IpaQUuecKH.

Pemartp 3agaun, CBA3aHHBIE C YHCIOBBIMU IOCIENOBATEIBHOCTSMHU, B TOM
qyclie 3aJayd U3 peajJbHOW JKHU3HM C HCIHOJB30BaHHEM LH(POBBIX
TEXHOJIOTUH (3JIEKTPOHHBIX TaOJIHIL, TPaPUUECKOro KaJbKyIATOpa U T.I1.).
Pematp 3aaun Ha CJI0KHBIE IPOLEHTHI, B TOM YHCIIE 331a4U U3 peaIbHOM
MIPAKTUKHU (C UCTIOJIB30BAHNEM KAJIbKYJIATOPA).

3HAKOMUTbHCS C UCTOPHEN pa3BUTHS MaTEMATHKHU.

[HoBTOpEHME,
000011IeHME,
CHCTEeMaTH3aALMS
sHanmii> (22 )

Uncna u BbIYMCICHUS (3alHCh, CpaBHEHUE,
NEeUCTBUSI C JEeHCTBUTEIHLHBIMH YHCJIAMH,
YUCIIOBAsl MpsiMasi; NPOLIEHThI, OTHOILICHMS,
MPOTOPIIUU;  OKPYTJIEHHe, TMPUOIIKCHHE,
OLICHKA; pelieHue TEKCTOBBIX 3ajau
apupMeTUIECKUM CIIOCOO0M).

Bocnpunumate (CllyXO3pUTEJIBHO W/HWIM Ha CIyX C Y4€TOM YpOBHS
CIIyXOpEUEBOI0 DPAa3BUTHUS OOYy4aIOLIUMXCS) U ONEPUPOBATH CIIEAYIOLIUMU
MOHATHSMM: MHOXXECTBO, MOJMHOYKECTBO, ONEpPALMU HAJl MHOKECTBAaMHU.
Hcnonb3oBaTh rpadguueckoe MNpeACTaBIEHUE MHOXKECTB JJIsi ONMUCAHUS
peanbHBIX MPOLIECCOB U SBJICHUN, IPU PELICHUHU 3a]a4 U3 IPYTUX Y4eOHBIX
MPEeIMETOB.

AKTyanu3upoBaTb TEPMHUHOJIOTMIO M OCHOBHBIE ACHCTBHS, CBS3aHHBIE C
YlC/IaMU: HaTypajbHOE YHUCIIO, IPOCTOE U COCTABHOE YHUCIA, JEIUMOCTh
HaTypaJIbHBIX YUCEJl, IPU3HAKU JEIUMOCTH, LI€JI0€ YUCIIO, MOLYJIb YHUCIA,
OOBIKHOBEHHasi M JeCATUYHasl JApoOW, CTaHJApPTHBIA BUJ 4MHCITIA,
apu(dMeTHYECKUI KBaIpaTHBIA KOPEHb.

23 TlpeaycMaTpUBAETCs TIOBTOPEHUE DJIEMEHTOB COJEPKAHHUS YUeOHOM JUCIUILUIMHLI, OCBaMBaBIIerocs Ha 1 — 5 romax oOydenus Ha yposae O0O. JlomyckaeTcs pacnpeeicHie
JTAHHOTO MaTepHasa 110 COOTBETCTBYIOIMM TEMaTHYECKHM pasJiesiaM, OCBauBacMbIM Ha 6-oM roay o0ydenus Ha yposHe OOO.




IlIpeomemmnuwie pezyromamal yueonozo Kypca «I' eomempusny

7 KUIIACC

HavanpHble nmoHATHsA reomerpuu. Touka, IpsMas, OTPE3OK, Jyd. YTOI.
Buner yrinos. BeptukanbHble M CMeExXHbIE yrubl. buccekrpuca yrna. Jlomanas,
MHOT'OYTroJIbHUK. [[apannenbHOCTh M EPIEHINKYIISIPHOCTD NPSIMBIX.

Cummerpuunble  ¢urypel. OCHOBHBIE CBOWCTBA OCEBOM CHUMMETPHH.
[IprMepbl CHMMETPHUH B OKPYKAIOILIEM MUPE.

OCHOBHBIE MOCTPOEHUS C TIOMOUIBIO LIUPKYJIS U JIMHENKH.

TpeyronpHuk.  Bwicota, Meauana, OuccekTpuca, UX  CBOMCTBA.
PaBHOOEIpeHHBIN 151 PaBHOCTOPOHHUM TPEYTOJIbHUKMU. HepaseHncTBO
TPEyTrOJIbHUKA.

CBoiicTBa W TpHU3HAKK PABHOOEIPEHHOTO TpeyrojbHUKa. [lpu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CpoiicTBAa W MNpU3HAKM MNapauieapHbIX nOpsAMbIx. CymMma  yrios
TPEYroJbHUKA. BHEIIHNWE YIiIbl TPEYTrOJIbHUKA.

[IpssmoyrosibHBIA  TpeyroabHUK. CBOWCTBO MeEIHUAHBI MPSMOYTOJIBHOIO
TPEYTrOJbHUKA,  TNPOBEAEHHOM K  rumoreHyse.  Ilpu3Haku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOIBHUKOB. [IpSIMOYTOIBHBIN TPEyTrObHUK ¢ YoM B 30°.

HepaBencTtBa B reoMeTpum: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIEM yIyie U OOJIbLIEH CTOPOHE TPEyrOJbHUKA.
[leprieHIUKYIISIp U HAKJIOHHAS.

I'eomerpuueckoe MecTto TOYeK. buccexkrpuca yria u  CepeIVHHBIN
NEPIEHINKYJIAP K OTPE3KY KaK FTEOMETPUUYECKUE MECTA TOUEK.

OKpy»XKHOCTp M Kpyr, XOpJa M JHaMeTp, HuX CBoMcTBa. B3auMmHoe
pacCIoIOKEHUE OKPYKHOCTU U mpsiMon. KacarenbHast U ceKylas K OKpYKHOCTH.
OKpy>XKHOCTb, BIUCaHHAas B Yrojl. BrucaHHas W ONHWCAaHHAs OKPYKHOCTHU
TPEYTOJIbHUKA.

8 KUIACC

UYereipéxyronpauku. [lapammenorpaMmm, €ro npu3Haku U CBOMCTBa. YacTHbIE
Clly4au TapajuiesorpaMMoB (IIPSIMOYTOJNIBHUK, pOMO, KBajpar), UX MPU3HAKH U
cBoiictBa. Tpameuusi, paBHOOOKas Tpamenusi, €€ CBOMCTBA M MPU3HAKH.
[IpssmoyrosibHas Tpanenus.

Meron yaBoenus meauansl. LleHTpanbHas cUMMETpUS.

Teopema @aneca u Teopema O MPONOPUUOHAIBHBIX OTpe3kax. CpenHue
JIMHUHU TPEYTOJbHUKA U Tpaneuuu. LIeHTp macc TpeyroibHuUKa.

[Tonobue TtpeyroabHUKOB, Ko3(pduimeHT mnomodusa. I[lpusHaku mnomodus
TpeyroJibHUKOB. [IpuMeHeHue moqo0ust npu pelieHun NPakTUYECKUX 3a/1ay.

CaoiicTBa miomiane reomeTpuueckux ¢uryp. Dopmysbl s TUIOHIAAH
TpeyrojibHHUKa, MapaienorpaMma, pomba u tpanenuu. OTHOIIEHHE IUIOLaAeH
no1I00HBIX GUTYP.

Brruncnenue miomaaei TpeyroJibHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIETYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenne teopembl Iludaropa mnpu pemeHuu
IIPAKTUYECKUX 3a/1a4.



80

9 KJIACC

CuHyc, KOCHUHYC, TAaHI'€HC OCTPOro YIJia MPSIMOYTOJIbHOTO TPEYroJbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXJIECTBO. TpuroHomerpuyeckue (QyHKIUU
yrioB B 30°, 45° u 60°.

Brucannbie W LeHTpalibHBIE YTJbl, YTOJd MEXAY KacaTelbHOM U XOPIOM.
Yrael  MeXIy ~ XOopJaMh U CeKyIMMH. BrucaHHble ©  ONWCaHHBIC
YETBIPEXYTOJIBHUKHA. B3auMHOE pacmnosiokeHne AByX OKpyxkHocTted. Kacanwue
okpyxHOcTel. O0IIre KacaTeabHbIe K IBYM OKPY>KHOCTSIM.

Cunyc, kocuHyc, Tanrenc yriaoB ot O gmo 180°. OcHoBHOe
TPUTOHOMETPHUUYECKOE TOXK1eCTBO. DOPMYIIBI PUBEICHHUSL.

Pemenne TtpeyronbHukoB. TeopemMa KOCHMHYCOB U TeOpeMa CHHYCOB.
Pemenune mnpakTuyeckuxX 3alad C HCIOJIB30BAHMEM TEOPEMbl KOCHHYCOB U
TEOpPEMBbI CUHYCOB.

[IpeobpazoBanme nompoous. [1ogodre COOTBETCTBEHHBIX JIEMEHTOB.

Teopema o mnpousBeACHUM OTPE3KOB XOpJA, TEOPEMBbI O MPOU3BEIECHUU
OTPE3KOB CEKYIIHNX, TEOpEeMa O KBaJpaTe KacaTelbHO.

Bektop, mimHa  (MOAyJdb) BEKTOpa, COHAIIPABJICHHBIE  BEKTOPHI,
IPOTUBOIOJOXKHO  HAMpaBICHHBIE  BEKTOPHI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OMEpallMu HaJl BEKTOpaMmu. PasnmoskeHue BEKTOpa MO JABYM
HEKOJITMHeapHbIM BekTopaM. KoopaunaTtel BekTopa. CKansipHOE MPOU3BEACHHE
BEKTOPOB, IPUMEHEHHUE JJIsl HAX0XKICHUS JJIMH U YTIIOB.

10 KJTACC

JlekapTOBbI KOOPAMHATHI HA TJIOCKOCTH. Y paBHEHUS MPSMON U OKPYKHOCTU
B KOOpJMHATaX, IEpPEeceYeHNe OKPYKHOCTEW U MpsIMBIX. MeTo KOOpAMHAT U €ro
IpPUMEHEHUE.

[IpaBuwiibHbIE MHOrOyrosibHUKHM. JlnnHa okpyxHOCcTH. ['pamycHas u
paavaHHas Mepa YIya, BBIYMCICHHWE AJUH Iyr oKpykHocTeil. Ilnomane kpyra,
CEKTOpa, CETMEHTA.

JIBI>KEHHS TUIOCKOCTH U BHYTPEHHUE CUMMETpPHH (puUryp (sjaemMeHTapHbIe
npeactasienus). [lapannensHerii nepenoc. [loBopor.



TemaTuueckoe MmiaHUPOBAHUE IO TEOMETPUH MPECTABICHO 10 Togam oOy4denus (7—10 kmacchr).

OcCHOBHBIEC BUIBI IEATEILHOCTH O0YYAIONINXCS TIEPEUNCIICHBI MPY U3YUYEHUN KaXKION TEMbI M HAIIPABJICHBI HA IOCTHXKCHHE
TUTAHUPYEMBIX pe3yJbTaToB 00yueHus. [lepedeHs BUIOB JAESITEIBHOCTH MOXET OBITh PACIIUPEH WU COKpaliéH — ¢ y4ETOM
BO3MOXXHOCTEH M OTpaHUYEHUN 00yJaronIuXcsi, 00YCIOBICHHBIX CTPYKTYPOU HAPYIICHUS MPU ATOJIOTHH CITyXa.

7 KJIACC

OO0111e€ KOJIMYECTBO 4acoOB — 68 4acoB.

Tembl (TeMaTHUYECKHE

OcHoBHOe conepxaHue

OcHOBHBIE BUbI 1€ATEJILHOCTH 00y4al0IIMXCS

BejnumH (14 4)

W3mepenne NMHEWHBIX U YITIOBBIX BEJIMYUH,
BBIYHCIICHHE OTPE3KOB U YIJIOB.

[lepumeTp u momane GUryp, COCTaBICHHBIX
13 NMPSIMOYTOJIbHUKOB.

0JIOKHN/MOAYJIN)
[pocreiimme [IpocTeitmme reoMeTpuvecKue OOBEKTHI: | B meuenue yuebHo2o 2oda: TIOHUMATh, NMPUMEHATh B CaMOCTOSTEIbHON
reoMeTpu4ecKue TOYKH, MpsIMBIE, Ty4uu u VTJIBL, | peud, BOCIIPUHUMATH (CIIyXO3pUTEIBLHO W/UIU Ha CIyX C YY4ETOM YPOBHS
durypsi U UX | MHOTOYTOJIbHUK, JIOMaHasl. CIIyXOp€UYEBOTO Pa3BUTHUS OOYYAIOIMIUXCS) W JOCTAaTOYHO BHATHO U
cBoiictBa. U3mepenne | CMexxHbIE U BEPTUKAIBHBIE YTJIbI. €CTECTBEHHO BOCIPOM3BOJUTh TEMATUYECKYI0 U TEPMHUHOJIOTHYECKYIO
reoMeTpu4YecKux Pabota ¢ mpocTelmmmu 4epTexamMu. JIEKCUKY, a TaKkKe JIEKCHKY TI0 OpraHu3aluh Yy4eOHOH JesTeThbHOCTH.

BrimonsaTe ¢oHeTHueckyto 3apsiky. Mcnonb3oBaTh JAKTHIBHYIO (YCTHO-
JAKTWIBHYIO PeUb) B KAYECTBE BCIIOMOTAaTEIbHOIO CPEJICTBA OOILIEHHS.

Ilo oxonuanuu kadxicoou yueOHOU uemeepmu: BOCIPUHUMATh Ha CIyX U
BOCIIPONU3BOJUTb TCMATUYCCKYIO U TCPMUHOJIOTHYCCKYIO JICKCHUKY yqe6H0171
JMCLUIUIMHBIL, a TAaKXKe JIEKCUKY MO0 OpraHu3alluK y4eOHOH e TeNbHOCTH.
@OopMyIMpPOBATH OCHOBHBIE MOHATHS U OIIPEACIICHHUS.

Pacnio3HaBaTh M3y4yeHHbIE TIe€OMETpUYECKHE (UTYpPBI, ONpPEAETATh HX
B3aMMHOE PACIOJIOKEHHE, BBIIIOIHATh YEPTEK 10 YCIOBHUIO 3a4a4H.
IIpoBoauTh NpocTeiyie NOCTPOEHMSI C TOMOLIBIO HUPKYJISA U JIMHENKH.
I/I3M€p$ITI> JIMHEHHBIE | YIJIOBBIC  BCJIIMYUHBI TCOMECTPUUCCKHUX U
NPAaKTUYECKUX OOBEKTOB.

OnpenensTh «Ha IJ1a3» pa3Mepbl pealbHbIX 00BEKTOB, IPOBOIUTH IPyOyIo
OLIEHKY UX pa3MepoB.

Pematsn 3aaa41 Ha BBIYHUCJICHUEC JJIMH OTPE3KOB U BEJINYHH YTJIOB.

Pemrate 3a1a4n Ha B3aUMHOE PACIONI0KEHUE T€OMETPUIECKUX QUTYp.
[IpoBoauTth KilacCU(UKALMIO YIJIOB, BBIYUCIATH JIMHEWHBIE U YTJIOBBIE
BEJIMYUHBI, IPOBOIUTH HEOOXOMMBIE TOKa3aTeIbHbIE PACCYKICHHS.
3HAKOMHUTBHCS C HICTOPHEH Pa3BUTHSI T€OMETPHH.

Tpeyronbnuku (22 4)

Ilonsatue o paBHBIX  TPCYTrOJbHUKAX U

Pacrnio3naBats apbl paBHBIX TPCYI'OJBHUKOB Ha T'OTOBBIX YCPTCIKAX (C
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MEPBUYHbIE  TPEJCTABICHUS O  PaBHBIX
(KOHTpY3HTHBIX) ¢Qurypax. Tpu mnpu3HaKa
PaBEHCTBA TPEYTOJILHUKOB.

[IpuzHaku  paBeHCTBAa  NPSMOYTOJBHBIX
TPEYTOJIBbHUKOB. CBOMCTBO MEIVAHBI
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOoOGenpeHHbIE u PaBHOCTOPOHHHUE
TpeyroabHuku. IIpusHaku u  cBONMCTBa
paBHOOEIPEHHOTO TPEYrOJIbHUKA.

[IpoTuB OGombIiell CTOPOHBI TPEYTOJBHUKA
JISKUT OONBIINHA YTOJ.

[Ipocreiimme HepaBeHCTBA B TEOMETPHH.
HepaBenctBo TpeyronpHuka. HepaBeHcTBO
JIOMaHOM.

[IpssMOyTOBHBIN TPEYTONBHUK € yTI0M B 30°.
IlepBple MOHATHS O [10Ka3aTeIbCTBaX B
TEOMETPHH.

yKa3aHHEM MPU3HAKOB).

BeiBomuTh cnencTtBus  (paBEHCTB COOTBETCTBYIOIIMX JJIEMEHTOB) W3
PaBEHCTB TPEYTOJIbHUKOB.

@opMyIUpOBaTh  ONPEAEIEHMS:  OCTPOYTOJBHOTO,  TYNOYTOJBHOTO,
MPSIMOYTOJIBHOTO, PaBHOOEIPEHHOIO, PAaBHOCTOPOHHETO TPEYIrOJIbHUKOB,;
OMCCEKTPUCHI,  BBICOTHI,  MEAWAHBl  TPEYroJbHHUKA,  CEPEJUHHOTO
MEepIeHIUKYIIsIpa OTPe3Ka; epUMeTpa TPEyroJibHUKA.

®opmyupoBaTh CBOICTBA U MPU3HAKU PAaBHOOEIPEHHOTO TPEYTOJIbHUKA.
CrpouTh 4YepTexH, pemaTh 3aJaud C MOMOUIbI0 HaXOXJIEHUS PaBHBIX
TPEYTOJIBbHUKOB.

[IpuMeHsTh NpPU3HAKK PABEHCTBA MPSAMOYTOJBHBIX TpPEYTOJIbHUKOB B
3aaqax.

Hcnonb3oBath UG poBbIE pecypchl ISl UCCIEI0BaHUS CBOMCTB U3yYaeMbIX
duryp.

3HAKOMUTBHCS C UCTOPUEHN pa3BUTHUS FEOMETPHH.

IHapanneabHbie
npsiMble, CyMMa YIJIOB
Tpeyroabuuka (14 1)

[TapamienbHble IpsIMBIC, UX CBOWCTBA, 11AThII
noctynat EBknmpma. Hakpecr nexamue,
COOTBETCTBEHHBIE U OJHOCTOPOHHHUE YIJIbI
(o6pazoBaHHbIE npu nepeceyeHun
napajieNibHbIX OpAMBIX cekyiuei). [IpusHax
NapaJUIEIbHOCTH IIPSAMBIX 4Yepe3 PaBEHCTBO
pacCTOSIHUM OT TOYEK OJHOM MpsAMON 10
BTOPOU ITPSAMOM.

dopMyIupoBaTh  MOHATHE
MIPAKTUYECKHUE TPUMEPHI.
N3yuyaTh CBONCTBA yII0B, 00pa30BaHHBIX MPH MEPECEUCHUN MapaICIbHBIX
MIPSAMBIX CEKYILEH.

IIpoBoauTh 0OKa3aTenbCTBA NAPAUIEIBHOCTU JBYX IPSMBIX C IOMOLIBIO
YIJI0B, 00pa30BaHHBIX IPU EPECEUECHUH ITUX MPSAMBIX TPEThEH NPIMOIL.
BbruncnaTe CyMMy YIUIOB TPEYTOJIbHMKA M MHOTOYTOJIBHUKA.

Haxoauths uyucioBble W OyKBEHHbIE 3HAUYEHHUS YIJIOB B I'€OMETPUUYECKUX

napajijiCJIbHbIX MpsAMBIX, HaXoaAUuThb

Cymma yIJIOB TPEYrOJIbHUKA U | 3a7a4aX C HCIIOJIb30BAHMEM TEOPEM O CyMME YIJIOB TPEYrOJIbHUKA H
MHOT'OyTOJIbHUKA. MHOTI'O- YTOJIbHUKA.
BHemnue yribl TpeyrojbHUKA. 3HAKOMMTHCS C UCTOPUEHN PAa3BUTHS TEOMETPHH.
Oxpy:xkHOCTb M KpYI. | OKpy’KHOCTb, XOpAbl U JuameTpbl, ux | PopMynupoBaTh ONpeAENeHUs: OKPYKHOCTH, XOpIbl, JAUaMeTpa U
I'eomeTpnyeckue ceoiictBa. KacarenpHas K  OKpY)KHOCTH. | KacaTeJIbHOM K OKPY’KHOCTH. I3yuaTh MX CBOWMCTBA, NPU3HAKH, CTPOUTH

nocrpoenus (14 4)

OxpyxHOCTb, BrMcaHHast B yroiu. [lonstue o
I'MT, npumenenue B 3anadax. buccekrpuca u
CEpEVHHBIN NEPIEHANKYIISIP KaK

YEePTEXKH.
HccnenoBaTh, B TOM YHCIIE UCHOJB3Ys LU(POBBIE PEeCypChl: OKPY>KHOCTB,
BIIMCAHHYIO B YroJj; IEHTP OKPY>KHOCTH, BIIMCAHHON B YIOJ; PaBEHCTBO
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TCOMETPHUICCKUE MECTA TOYCK.

OKpy’KHOCTB, ONMCaHHAas OKOJIO
TpeyrojbHuKa. BrmucaHHas B TpeyroJbHHUK
OKPYHOCTb.

[Ipocreitmme 3aga4n Ha MOCTPOCHHUE.

OTPE3KOB KACATEIbHBIX.
Hcnons3zoBare meron I'MT 11 nokasarenbcTBa TEOPEM O IEPECEUECHUU
OMCCEKTpUC YTJOB TPEYTOJIbHUKA W CEPEIMHHBIX MEPHEeHIUKYISIPOB K
CTOPOHAaM TPEyroJibHHUKa ¢ moMoupo I'MT.

OBnaneBaTb TNOHATUAMM BIHMCAHHOM W  ONUCAaHHOW  OKpYKHOCTEH
TPEYTrOoJIbHUKA, HAXOAUTh LIEHTPBI OTUX OKPYKHOCTEH.

Pemare OCHOBHBIE 3aJauM HA IOCTPOCHHE: YIja, PABHOTO JaHHOMY;
CEPEIMHHOIO IEpIEHIUKYApa NaHHOIO OTPE3Ka; MPsMOM, MPOXOIsIeH
yepe3 JaHHYI0 TOUYKY U MepHeHANKYISPHON JaHHON MPSIMON; OUCCEKTPUCHI
JAHHOTO YIJjla; TPEYTOJbHUKOB I10 Pa3JIMYHBIM DJIEMEHTAM.

3HAKOMUTbHCS C UCTOPUEH pa3BUTHS TEOMETPHH.

O6o0menne
cHCTEeMATH3 AU
H3YYEHHOI 0
MaTepuaja (4 4)

[ToBTOpeHne u  00O0OIIEHHE  OCHOBHBIX
MOHSATUH U METOJIOB Kypca 7 Kiacca.

Pemate 3ajayn Ha TIOBTOPEHHE, WUIIOCTPUPYIOLIUE CBSI3H MEXIY
Pa3IMYHBIMU YaCTIMH Kypca.




8 KVIACC

OO0111e€e KOJIMYECTBO 4acoOB — 68 4acoB.

84

TeMbl (TeMaTHYECKHE
0JIOKHN/MOAYJIN)

OcHoOBHOe co/iep:KaHue

OcHOBHBIE BHIbI 1€ATEJILHOCTH 00y4al0IIMXCS

YeThIpEXyroabLHUKH
(1549)

[Tapannenorpamm, €ro npu3Haku U CBOMCTBA.
YactHble cily4au napauiesIorpaMmMoB
(IpsIMOYTOJILHUK,  poMO,  KBaapar), HX
IPU3HAKU u CBOMCTBA. Tpanenus.
PaBHOOOKas 1 IPSIMOYTOJIbHAS TPAIELIUH.
YaBoeHue ME/UaHBbI. LentpanbHas
CUMMETPHUS.

B meuenue yuebmnoco 200a: NMOHUMAaTh, NPUMEHATH B CAMOCTOSITEILHOU
peun, BOCIPUHUMATH (CIIyXO3PUTEIBHO W/WIM HA CIyX C y4ETOM YpPOBHS
CIIyXOpE4eBOI0 pa3BUTHs OOydYaIOUIMXCS) W JIOCTaTOYHO BHATHO H
€CTeCTBEHHO BOCIIPOM3BOJAUTh TEMAaTHUECKYI0 M TEPMHUHOJOTHUYECKYIO
JEKCUKY, a TaKXe JIEKCUKY [0 OpraHu3aluu y4eOHOW JesTeIbHOCTH.
BrimonsaTe (oHeTHueckyro 3apsaky. Vcnonb3oBaTh JaKTHUIBHYIO (YCTHO-
JAKTUIBHYIO Pedb) B KAUECTBE BCIIOMOIATENIbHOTO CPECTBA OOLLEHUSL.

Ilo oxonuanuu Kadxicoou yuebOHOU uemeepmu. BOCIPUHUMATh HA CIyX U
BOCIIPOU3BOAUTH TEMAaTHYECKYIO U TEPMHHOJIOTUYECKYIO JEKCUKY y4eOHOI
JTMCLUIUIMHBL, & TAaKXKe JIEKCHKY MO OpraHu3aIlluK yIeOHOH e TeTbHOCTH.
N300pakaTh 1 HaXOAUTh HA YepPTekKaxX YEThIPEXYTOJbHUKH Pa3HBIX BHJIOB
U MX 3JIEMEHTHI.

®opMynupoBaTh ONpEIENIEHUs: TMapajiejorpaMma, MpsIMOYTOJIbHUKA,
poMba, KBagpara, Tpameluud, PaBHOOOKOM Tpamenuu, MpsMOYTOJIbHON
Tpanenuu.

Jloka3bIBaTh M HMCIIOJIb30BaTh MPHU PELICHUU 3a]ad MPHU3HAKH M CBOWCTBA:
napajjiesiorpaMMa, IpsAMOYTOJbHHMKA, poMm0a, KBaJpara, Tpamneluy,
PaBHOOOKOI Tparnenuu, NpIMOYTOJIbHOM Tparenu.

[TpuMeHATh METO] YABOEHHS MEMAHBI TPEYTOJIbHUKA.

Hcnonb3oBath MU(POBBIE pECYPChI U UCCIICAOBAHUS CBOHCTB H3y4aeMBbIX
duryp.

3HAKOMHUTbHCS C HICTOPUEH Pa3BUTHSL T€OMETPHUH.

Teopema ®ajsieca u

TeopeMa 0
NPONOPUMOHAIBHBIX
oTpe3kax, MoJ00HbIe

TpeyroJbHuku (20 4)

Teopema darneca u
MPONOPLUOHATBHBIX OTPE3KaX.
Cpennsis muHUS TPEYTOJIbHUKA.
Tpanenus, e€ cpeHss IUHUA.
[IponopuroHanbHble  OTPE3KH, MOCTPOCHUE
4eTBEPTOro MPONOPLUHUOHATBHOTO OTPE3Ka.
CBOMCTBA IIEHTPA MAcC B TPEYTOJIbLHHUKE.

TeopemMa 0

[IpoBoauTh MOCTPOEHUS C€ TOMOUIbIO LUPKYJIss U JUHEHKH C
HCIIOJIb30OBAHUC TCOPCMEIL ®daneca u TCOPCMBI O MPOMNOPHHUOHAIBHBIX
OTpe3Kax, CTPOUTh YETBEPTHIN MPOMOPUHUOHAIBHBIN OTPE3OK.

HpOBOIII/ITB AJ0Ka3aTcJIbCTBO TOro, qTo MEAUaHbI TPCYTOJIbHUKA
MepeceKkaroTcsl B OJIHOM TOYKe, M HaXOJAUTh CBSI3b C LEHTPOM Macc,
HaxoJuTb OTHOHICHHUC, B KOTOPOM MCIHAHBI JCIIATCA TOUKOM HX
repeceyeHusl.
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[lono6uble TtpeyronpHuku. Tpu mnpu3HaKa
10JJ00MS TPEYTOJIbHUKOB.
[IpakTrueckoe NpuMeHEHHE.

Haxoauth mopgoOHbIe TPEeyroJbHUKM Ha TOTOBBIX YepTeXaxX € yKazaHUEM
COOTBETCTBYIOIIUX MPU3HAKOB MOA00US.

Pemarp 3amaum  Ha  MOAOOHBIE  TPEYrOJBHUKH C  HOMOIIBIO
CaMOCTOSITENIFHOTO TIOCTPOCHHUSI UepTeX el M HaXOXKICHHS MOJOO0HBIX
TPEYTOJIbHUKOB.

[TpoBOIUTH OKA3aTEIHCTBA C UCIOIB30BAHUEM MPU3HAKOB 110100U5.
Jloka3pIBaTh TpH NMPU3HAKA [10A00MS TPEYTOJbHUKOB.

IIpuMeHATh TOJIy4eHHBIE 3HAHHUS IIPU PEIICHUM TE€OMETPUYECKHUX H
MIPAaKTHUYECKUX 3a/1a4.

3HAKOMMTHCS C UCTOPUEN pa3BUTHUS TEOMETPHH.

Ilnomanm.
Haxo:xaenue
nJjioiaaen
TPeyroJbHUKOB "
MHOT0YT0JIbHBIX
¢uryp. ILnomanu
NoA00HBIX (puryp

(17 9)

[TonsaTne 06 00IIEH TEOpUU TUTOIITAIH.
@opMynbl  JUIs  IUIOMIAAM  TPEYroJIbHUKA,
napajuienorpamma. OTHOILIEHUE TUIOIIANEH
TPEYTOJILHUKOB C OOIIMM OCHOBAaHUEM WIIH
o011ei BHICOTOM.

Bbruncnenue miomaneil  ClIoXHbBIX  QUTYp
yepes pa30ueHne Ha YacTU U IOCTPOCHHE.
[Tnomanu uryp Ha Kineryaroit Gymare.
[Mnomaaun nonoOHBIX ¢uryp. Boruncnenue
wiomaaed.  3amaud ¢ NPaKTHUYECKUM
coJiepkaHueM. PernieHue 3ajad ¢ MOMOILBIO
METO/1a BCIIOMOTaTeNIbHON TUIOIAIH.

OBnaneBaTh MEPBUYHBIMU MPEACTABICHUSIMHA 00 OOIIEH TEOPUU ILIOMIATN
(Mepsl), (hopMynHpOBaTH CBOWMCTBA IUIOMIAAH, BBICHATH WX HATJISIHBIN
CMBICII.

BeiBomute  Qopmynbel  miomaau  mapajuieliorpaMma, — TPeyroJbHUKA,
Tpanenuu u3 GopMyIibl IIIOMATN TPSIMOYTOJIbHUKA (KBapaTa).

BeiBoauTh (QoOpMynBl MIIOMIAAN BBIMYKIOTO YETHIPEXYTOJIbHUKA uepe3
JMATOHAJIA U YTOJI MEKTy HUMHU.

Haxomute muomanu ¢uryp, u300pakE€HHBIX Ha KieTyaTol Oywmare,
WCIIOJIH30BaTh pa30rMeHne Ha YacTH U IOCTPOCHUE.

Pa3Ouparh mpuMepsl HCHONB30BAaHUS BCIOMOTAaTEIbHOW IUIOIMIATU IS
penieHus: TEOMETPUIECKUX 3a/1ad.

Haxoauts minomaan nogo0HsIX Guryp.

BrruucnsaTs mionaan pa3iMiHbIX MHOTOYTOJIBHBIX (PUTYD.

PemraTe 3aaum Ha IIOMIAb C MPAKTUYECKUM COJIEPKaHUEM.

Teopema IIudaropa u
HayaJja
Tpuronomerpuu (12 4)

Teopema I[ludaropa, e€ nokazaTenbCTBO H
npumenenue. O6patHas TeopeMa I[Tudaropa.

Omnpenenenue TPUTOHOMETPUUECKHUX
¢byHKIMH 0CTpOro yria,
TPUTOHOMECTPUUCCKHUEC COOTHOIIICHUA B

IPSIMOYTOJIBHOM ~ TpeyrosibHUKE. (OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO.
CooTHOlIEHHsT ~ MEXIy  CTOpOHAaMH B

NPAMOYT'OJIBHBIX TPCYT'OJIbHUKAX C yIrjlaMu B

HokaspiBath Teopemy I[ludaropa, wucmonp3oBarh €€ B MPAKTHUECKHX
BBIYUCIICHUSIX.

@®opMyIUpOBaTh ONpPEEICHUS TPUTOHOMETPUYECKUX (QYHKIUI OCTpPOro
yIi1a, IPOBEPATH UX KOPPEKTHOCTD.

BbIBOAUTE  TPUTOHOMETPUYECKUE COOTHOIIEHHUS B  MPSIMOYTOJIbHOM
TPEYTOJIbHUKE.

HccnenoBaTh COOTHOIIEHHMS MEXAY CTOPOHAMHU B  IPSMOYTOJbHBIX
TpEeyrojpHUKax ¢ yraamu B 45° u 45°; 30° u 60°.
Hcnonb30BaTth GOpMyJIbl NPUBEACHUSI U OCHOBHOE TPUTOHOMETPHUYECKOE
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45°wm 45°; 30° u 60°. TOXJECTBO JIJI1 HAXOXKJCHHUSI COOTHOIICHUH MEXKTy TPUTOHOMETPUUECKUMU
GYHKITUSMU Pa3IUYHBIX OCTPHIX YTJIOB.
[IpuMeHATh TOy4YEHHBIC 3HAHUS M YMEHUS NPH PEIICHUH MPAKTHYECKUX

3a/1ay.

3HAKOMUTBHCS C UCTOPHEH Pa3BUTHS TEOMETPHH.
O060061menue u | [loBTOpEHHE OCHOBHBIX MOHATUM M METONOB | Pemarh 3amaum Ha TOBTOPEHHME, WUIIOCTPUPYIOUIUE CBSI3H MEXKIY
cucTeMaTU3alus KypcoB 7 u 8 KiaccoB, 00001IeHne 3HAaHUH. Pa3IMYHBIMH YaCTSIMH Kypca.

H3Y4YEeHHOI' 0
MaTepuaja (4 4)




9 KVIACC

OO0111e€e KOJIMYECTBO 4acoOB — 68 4acoB.
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TeMbl (TeMaTHYECKHE

OcHoOBHOe co/iep:KaHue

OcHOBHBIE BHIbI 1€ATEJILHOCTH 00y4al0IIMXCS

0JIOKHN/MOAYJIN)
Yribl B OKPYKHOCTH. | BriucanHele M LeHTpaibHble YIUIbl, Yroi | B meuenue yueOnoco 200a: TOHUMAaTh, NPUMEHATh B CAMOCTOSITEIBLHOU
Bnucanubie U | MEXIy KacaTeNbHOW M XOPAOH. YTJbl MEXAY | pedr, BOCIPUHUMATH (CIYXO3pUTEIBHO U /WM HA CIyX C y4ETOM ypOBHSA
ONHCAHHbIEC XOPAAMHU U CEKYILUMH. CIIyXOpE4eBOI0 pa3BUTHs OOydYaIOUIMXCS) W JIOCTaTOYHO BHATHO H
YeTbIpeXyroJbHUKH. | Brimcanusie u OIIMCAHHBIEC | ECTECTBEHHO BOCIPOU3BOAUTh TEMATUYECKYI0 U TEPMHUHOJIOIMYECKYIO
KacareabHsbie K | 4eTBIpEXYTroNbHUKM, WX  NPU3HAKU U | JIEKCUKY, a TaKXe JIEKCUKY [0 OpraHu3aluu Y4eOHOW JesTeIbHOCTH.

oKkpy:kHOcTU. Kacanue
oKpy:kHOcTel (16 4)

cBoiictBa. [IpuMeHeHHME 3THX CBOWCTB IIpH
pEeLIeHNN TEOMETPUYECKUX 3a]1a4.
Bzaumuoe pacCIONIOKEHNE
oKkpyxHOCTel. KacaHue okpy>KHOCTEM.

JIBYX

BrimonsaTe (oHeTHueckyro 3apsaky. Vcnonb3oBaTh JaKTHUIBHYIO (YCTHO-
JAKTUIBHYIO Pedb) B KAUECTBE BCIIOMOIATENIbHOTO CPECTBA OOLLEHUSL.

Ilo oxonuanuu Kadxicoou yuebOHOU uemeepmu. BOCIPUHUMATh HA CIyX U
BOCIIPOU3BOAUTH TEMAaTHYECKYIO U TEPMHHOJIOTUYECKYIO JEKCUKY y4eOHOI
JTMCLUIUIMHBL, & TAaKXKe JIEKCHKY MO OpraHu3aIlluK yIeOHOH e TeTbHOCTH.
®opMyIupoBaTh OCHOBHBIE ONpEAEICHMs, CBA3aHHBIE C YIVIAMU B Kpyre
(BIMCaHHBIN YIroJl, LIEHTPAIbHBIN yron).

HaxonuThe BHMCaHHBIE YIUIBI, ONMMPAIOIIMECS HAa OJHY IYTY, BBIYHCIATH
YIJBl ¢ TIOMOIIBIO TEOPEMBI O BIHMCAHHBIX YIJIaX, TEOPEMbl O BIIMCAaHHOM
Y4eThIPEXYTOJIbHUKE, TEOPEMBI O LIEHTPATIBHOM YIJIE.

HccnenoBaTh, B TOM YUCIIE C MTOMOIIBIO HU(PPOBBIX PECYPCOB, BIUCAHHBIE
U OIIMCAHHBIE YETHIPEXYTOJIbHUKH, BBIBOJIUTh UX CBOICTBA U MPU3HAKU.
Mcnoabp30BaTh 3TH CBOMCTBA M MIPU3HAKU IPU PEIISHUH 3aJ1a4.

Tpuronomerpus.

Teopembl KOCHHYCOB
U cuHycoB. Pemenue
TPeyroJabHUKOB (21 1)

Onpenencuaue TPUTOHOMETPHUYECKUX
¢ynkuuii yrnoB ot 0 mo 180°. Kocunyc u
CHHYC MpsMOTO M Tymoro yria. Teopema
kocuHycoB. (O000mEHHAs) TeOpEMa CHHYCOB
(c pammycoM ONMHMCAaHHOW  OKPY)KHOCTH).
HaxoxaeHue JUIMH CTOPOH M BEJIUYUH YTJIOB
TPEYTOJILHUKOB.

dopmyia IOIMIAK TPEYTOJIbHUKA Yepe3 JBE
CTOpPOHBI M yroia Mexny Humu. Dopmyna
IUIOIIAJAM  YCTHIPEXYTOJIbHUKA 4Yepe3  ero
JIMAarOHaJIM U YTOJl MEXKJTy HHUMH.

®opMyIupoBaTh ONpPENEIEHUS] TPUTOHOMETPUYECKUX (DYHKIMHA TyNbIX U
IpSIMBIX YIJIOB. BBIBOOUTH TEOpEMY KOCHHYCOB M TEOPEMY CHHYCOB (C
paznycoM OMMCAaHHON OKPY’KHOCTH).

Pemate TpeyroJbHUKY.

Pemarpe npakThdeckue 3aiadu, CBOASIIMECS K HAXOXACHUIO PA3IMYHBIX
3JIEMEHTOB TPEYTOJIbHUKA.
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[IpakTrueckoe
TEOPEM.

MMPUMCHCHUC JOKa3aHHBbIX

IIpeoOpa3oBanue
noaoous.
Merpuueckue
COOTHOILICHUSA
okpyxkHocTH (12 1)

[TonsiTre o npeoOpazoBaHUM MOAOOUS.
CoOOTBETCTBEHHBIE ~ 3JIEMEHTBl  MOJOOHBIX
duryp.

Teopema 0 mpou3BENEHHH OTPE3KOB XOP[,
TeopeMa O MPON3BEACHUH OTPE3KOB CEKYIINX,
TeopeMa O  KBajJpaTe  KacaTeJIbHOM.
[IppuMeHeHHEe B peIIEHWH TeOMETPUYECKUX
3ajad.

OcBauBaTh NOHATHE IPe0Opa30BaHus OJ00US.

HccnenoBaTh ~ OTHOLIEHHE  JIMHEHHBIX  3J€MEHTOB  (GUIYyp  IpH
npeoOpaszoBanuu noao6us. Haxonute nmpuMepsl mogo0usi B OKpY Karoei
NENCTBUTEIBHOCTH.

BI)IBO,Z[I/ITI) MCTPHUYICCKHUEC COOTHOLICHUA MEKAY OTPE3KaAMH XOpHd, CEKYIINX
U KacaTeNbHBIX C HCIOJb30BAaHUEM BIHMCAHHBIX YIJIOB U MOJOOHBIX
TPEYTOJIbHUKOB.

Pemarp reomerpuueckue 3ajauyd M 3aJadyd U3 PEATBHOM JKU3HU C
HCII0JIb30BaHNEM HOI[O6HI)IX TPEYTI'OJIbHUKOB.

BexTopsI (15 1) OnpeneneHue  BEKTOpPOB,  cioxkeHue U | Mcmonb3oBaTh BEKTOpPBl KAaK HANpaBICHHBIE OTPE3KH, MCCIEIOBATH
Pa3HOCTh BEKTOpPOB, YMHOKEHHE BEKTOpa Ha | reoMeTpUyecKuil (mepemenienne) 1 Gu3ndeckuii (cuia) CMbICIbI BEKTOPOB.
YUCIIO. 3HaTh OINpPENETICHHS] CYMMbI M Pa3HOCTH BEKTOPOB, YMHOKEHHUS BEKTOpa Ha
Ou3nyecKkuii W TeOMETPUYECKHH CMBICH | UMCIO, MCCIEA0BATh TI'€OMETPUYECKUA W (U3HYECKUH CMBICIBI ATUX
BEKTOPOB. OIIEPALIMA.
Pasnoxxenne BEKTOpa 1o nByM | Pemate reomeTpudecKkue 3a1a4u ¢ UCIOJIb30BAHUEM BEKTOPOB.
HEKOJIJIMHEApHbIM  BekTopaM. Koopauzatel | PacknanpiBaTh BEKTOp MO ABYM HEKOJUIMHEAPHBIM BEKTOPAM.
BEKTODA. Hcnons30BaTh CKadsipHOE MPOU3BEACHUE BEKTOPOB, BBIBOAUTH €r0
CkayisipHOE€ TPOM3BEIEHUE BEKTOPOB, €ro | OCHOBHBIE CBOMCTBA.
IIPUMEHEHUE Ul HAXOXKICHMS JUIMH U YIJI0B. | BBUMCIATE CymMMy, Pa3HOCTbh M CKaJSIPHOE IPOU3BEICHUE BEKTOPOB B
Pewrenue 3an1a4 ¢ NOMOILBIO BEKTOPOB. KOOPJAMHATAX.
[IpuMeHeHne BEKTOpPOB I peuieHus 3anad | [IpumeHsaTs ckalsipHOE NPOU3BEACHUE I HAXO0KICHHUS JUIMH U YIJIOB.
KMHEMAaTUKU U MEXAHUKHU.

O0o0menune [IoBTOpEHHE OCHOBHBIX NOHATHUM M METOAOB | PemaTe 3agaunm Ha MNOBTOpPEHWE, WIUIIOCTPUPYIOIIAE CBA3UM  MEXKIY

cHCTeMaTHU3 AL KypcoB 7 — 9 kiaccoB, 000011eHHEe 3HAaHUH. Pa3IMYHBIMU YaCTAMH Kypca.

H3y4YEHHOI 0

maTepuaJja (4 1)




10 KUIACC

OO0111ee KOJIMYECTBO YacoB — 34 yaca.
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TeMbl (TeMaTHYECKHE

OcHoOBHOe co/iep:KaHue

OcHOBHBIE BHIbI 1€ATEJILHOCTH 00y4al0IIMXCS

0JIOKHN/MOAYJIN)
JlekapToOBBI JlexkapToBbI KOOPIMHATHI TOYEK Ha | B meuenue yuebHo20 200a: TOHHWMATh, MPUMEHSATH B CaMOCTOSTCIIBHOMN
KOOPIMHATHI HA | IJIOCKOCTH. pedn, BOCTIpUHUMATH (CIIyXO3pUTEIBHO /WM Ha CIyX C y4ETOM ypOBHS

miaockoctu (10 4)

YpaBHeHue npsaMoil. YrinoBor kKodhduiueHT,
TAaHIEHC YyrJla HakKJIOHA, NapajUieibHble U
NEPIIECHIUKYISIPHBIE MTPSIMbIE.

YpaBHEHHE  OKPY’KHOCTH. Haxoxnenue
KOOpPAMHAT TOYEK MepecedyeHUs: OKPY>KHOCTH
U IIPSIMOIA.

Meton KOOpJMHAT
reOMETPUUYECKHUX 3a/1au.
Hcnonp3oBanne  MeTona
MPaKTUYECKUX 3a/1ayax.

npu pelieHnn

KOOpJIMHAT B

CIIyXOpPEUeBOI0 pa3BUTHS OOy4alolUXcs) W JOCTATOYHO BHSITHO U
€CTECTBEHHO BOCIPOM3BOAMTH TEMAaTHYECKYI0 M TEPMHUHOJOTHYECKYIO
JEKCUKY, a TakXKe JIeKCUKY MO OpraHu3aluu Y4eOHOH JesiTeNbHOCTH.
BeimonusaTe (hoHeTHUECKYIO 3apsnaky. Mcmoms30BaTh NaKTHIBHYIO (YCTHO-
JAKTWIBHYIO Peyb) B KAYECTBE BCIIOMOTATEIbHOTO CPEJICTBA OOILICHHS.

Ilo oxonuanuu Kadxicoou yuebOHOU uemeepmu. BOCIPUHUMATh HA CIyX U
BOCIPOU3BOAUTH TEMATUYECKYIO U TEPMUHOJIOTHYECKYIO JIEKCUKY Y4eOHOM
JUCIHILTAHBL, @ TAKKE JICKCUKY 110 OpraHU3aINH YIeOHOU e TEIIEHOCTH.
OcBauBaTh MOHATHE MPSMOYTOJbHOW CHUCTEMBI KOOPIMHAT, IEKAPTOBBIX
KOOPJMHAT TOYKHU.

BriBoauTh ypaBHEHUE NPSIMON U OKPYKHOCTH. BBIIENATH OJHBIN KBagpaT
JUTSL HAXOXKACHUS [IEHTPA U paJyca OKPY>KHOCTHU IO €€ YPaBHEHHUIO.
Pemarp 3amaum Ha HaxXOXJIEHHE TOYEK TIEPECEUYCHUs TMPSAMBIX U
OKPY>KHOCTEH C MIOMOIIBI0 MET0/1a KOOPAUHAT.

Hcnonw3o0BaTh CBOMCTBA YrioBoro Kodd@uimeHTa npsMon Mpu peIieHuH
3a/1a4, JAJi ONpeIeNICHUs PACIOIOKEHUS TPSIMOM.

[IpyMeHsSTh KOOPAMHATHI IPU PEIICHUU T€OMETPUUYECKUX U MPAKTHUECKUX
3aja4, i1 TOCTPOCHUS MAaTeMaTHYECKUX MOJIEJIeH pealibHbIX 3ajad
(«MeTo KOOpUHATY).

[Tonb30BaThCs IS MOCTPOCHUS U UCCIICIOBAHUH IU(DPOBBIMU PECYPCAMHU.
3HAKOMHTECS C HCTOPHEH Pa3BUTHS T'€OMETPUH.

IIpaBuiabHbIE
MHOI'0YI 0JIbHUKH.
JlJIMHA OKPYKHOCTH H
IJIOIA/Ab Kpyra.
Boruuciaenne
njomanaei (9 1)

[IpaBusibHbIE MHOTOYT'OJIbBHUKH, BBIYUCICHUE
UX oJJeMeHToB. Ywmcamo 7w W JIIMHA
OKpY>KHOCTU. JlJIMHa JIyTM  OKPYXHOCTH.
Pagnanuas mepa yrina.

[Tnomaap kpyra u ero 3JIEeMEHTOB (CEKTOpa U
cerMeHTa). Briunmciaenuwe miomaned duryp,

@opMynMpOBATH ONPEACIICHUE IIPABUIBHBIX MHOIOYIOJIBHUKOB, HAXOIUTh
UX DJIEMEHTBHI.

Ilonb30BaTbCs MOHATHEM IJIMHBI OKPYXKHOCTH, BBEIAEHHBIM C IIOMOLIBIO
IIPABWIBHBIX MHOTOYT'OJIBHUKOB, ONPENCIATH YHUCIO 7, JUIMHY IYTd H
paJuaHHyI0 Mepy yria.

[TpoBOoANTH MEepexo1 OT paJaHHON Mephbl yIila K IpaJyCHOM U Ha000pOT.
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BKITIOYAIOMIUX 3JICMEHTEHI KpyTa.

Ormpenensars mIomaab Kpyra.

BreiBoguth GopMmynel (B TpalyCHOW M paguaHHOW Mepe) Ui JJIUH IyT,
TJTIONIAZEH CEKTOPOB M CETMEHTOB.

Boeruncnsate miomaan  GuUryp, BKIIOYAOIIUX AJIEMEHTHI  OKPYXKHOCTH
(kpyra).

HaxoauThk mioniaj iy B 3aJa4ax peajJbHON KU3HH.

JABHKeHUS MJIOCKOCTH

(79)

[ToHsATHE O NBMKEHUU TUIOCKOCTH.
[TapasuienbHBI  TIEPEHOC,  IOBOPOT U
cummeTpus. OCH U LEHTPbI CUMMETPHUH.
[Ipocreitine npUMeHEHNs B PELICHUH 3a1a4.

Pa30Ouparb npumepbl, WUTIOCTPUPYIOUINE MOHSATHS JBUXKEHUS, LIEHTPOB U
0CEH CUMMETPHH.

®opMysupoBaTh ONpPEAETICHUs MapajUIeIbHOIO IE€PEHOCca, MOBOpPOTa H
OCEBOM CHMMETpUHM. BBIBOINTH MX CBOWCTBA, HAXOIUTH HENOABH)KHBIE
TOYKH.

HaxonuTh eHTphI ¥ OCH CUMMETpUil mpocTeimux puryp.

[IpuMeHATh nDapaJIeNbHBII NEPEHOC UM CUMMETPUIO NPH  PELICHHUH
reoMeTPUUECKUX 3a1a4 (pa3oupaTh MpUMEpHI).

Hcmoap30BaTh 1 IOCTPOSHUS M UCCIEA0BAHUN IM(POBLIC PECYPCHL.

[HoBTOpEHME,
00001IeHME,
CHCTEeMaTH3aLMS
H3y4EeHHOT 0
marepuasa > (8 u)

[ToBTOpEHNE OCHOBHBIX MOHSATUN U METOAOB
KypcoB 7-10 kmaccoB, 0000meHue u
CHUCTEMAaTH3aLus 3HAHUIA. [Ipocreiimme
reoMeTpuyueckne (GUrypsl M HUX CBOWCTBA.
N3mepenune reoMeTpuuecKux BEIUUHH.
TpeyroyibHUKH.

[TapamiensHbie u MIEpIEHIUKYIIAPHBIC
IIpsIMBIE.

OxpyxHocTb M Kpyr. ['eomerpuueckue
IIOCTPOCHUS. Vsl B OKPYKHOCTH.
BrnmcanHele ¥ ONMCaHHBIE  OKPYXXKHOCTH
MHOTOyTOJIbHUKOB.

[IpsiMast ¥ OKPYKHOCTb.

YUeThIpEXYroJIbHUKY. Bnucannseie 51

OIMMCAHHBIC YCTBIPCXYT'OJIbHUKHU.

Teopema ITudaropa i Havajia

Bocnpunumate (CllyXO3pUTEJNBHO W/HWIM Ha CIyX C Y4€TOM YpOBHS
CIIyXOpEUeBOI'0 DPa3BUTHUS OOYy4aIOLIUMXCS) U ONEPUPOBATH CIEAYIOLIUMU
NOHATUSAMM:  (urypa, TOYKa, TMps- Mas, Yrojl, MHOIOYTOJIbHUK,
paBHOOEJPEHHBI M PAaBHOCTOPOHHUN TPEYTOJbHUKU, MPSMOYTOJIbHBIN
TPEyTroJIbHUK, MeJIuaHa, OHCCeKTpuca M  BbICOTAa TPEYroJIbHUKA,
napajuieiorpaMMm, pomO, MpsAMO-  YrOJbHHUK, KBajapaT, Tpamnemus;
OKpY’KHOCTh, KacaTesIbHasi; paBEHCTBO U Mojio0ue Guryp, TpeyrojibHHKOB;
[apaJUIEIbHOCTh U NEPIEHANKYISIPHOCTD IPSIMBIX, YIOJl MEXIY MPSIMBIMH,
CUMMETpPUS OTHOCUTEIIBHO TOUKH U MPSMOM; IJIMHA, PACCTOSHUE, BEIIMYNHA
yrIi1a, IUIOIWAb, IEPUMETD.

Hcnonb3oBate (opMyibl: mepuMeTpa M IUIOIAAM MHOTOYTOJIbHUKOB,
JUIMHBI OKPYXXHOCTM M IUIOMIAJU Kpyra, o00bEMa NpSIMOYTOJIBHOTO
napajuieJenumne/a.

OnepupoBaTh MOHATUSAMU: MPSAMOYTOJbHasi CUCTEMa KOOPAWHAT, BEKTOD;
UCIIOJIB30BATh OTU IOHATHS IS NIPEACTABICHUSA JaHHBIX U pELEHUs 3a1ad4,
B TOM YHUCJIE€ U3 IPYTUX YYEOHBIX MIPEIMETOB.

24 TIpenycMaTpuBaeTCsi TIOBTOPEHUE 3JIEMEHTOB COJEPKAHHS YUEOHOM NUCIMIUIMHBI, OCBaUBaBLIErOcs Ha 1-5 rogax oOyuenus Ha yposHe OOO. JlomycKaeTcs pacrnpeieicHue
JTAHHOTO MaTepHasa 110 COOTBETCTBYIOIMM TEMaTHYECKHM pasJiesiaM, OCBauBacMbIM Ha 6-oM roay o0ydenus Ha yposHe OOO.
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TPUTOHOMETPHH. Pemenne []9)11175:¢
TPEYTOJIbHUKOB.

[IpaBusIbHBIE MHOTOYTOJTBHUKH.
[IpeoOpazoBanust TUIOCKOCTH.  JIBHKEHUSI.
[Tonobue. CummeTpusi.

IImomane. Beruucnenue miomaaci.
[Tnomaau nogo6HBIX GUryp.

JlexapToBbI KOOPAMHATHI HA MJIOCKOCTH.
BekTophl Ha MIOCKOCTH.

Pemrats 3agaun Ha NOBTOPEHUE OCHOBHBIX MOHATUN, HILTFOCTPALIMIO CBSI3EH
MEXIy pPa3NIUYHBIMU YacTsIMH Kypca. BeiOuparh MeTom sl peuieHus
3aJIa9H.

Pemarts 3agaun U3 NoOBCEIHEBHOM KU3HM.




IlIpeomemmnnie pezyromamaol yuedno20 Kypca
«Bepoamnocmo u cmamucmuxa»

7 KUIIACC

[IpencraBieHue naHHBIX B BUJE TaOIUL, AMArpaMm, rpauKoB. 3armoTHEHUE
TAOJIWII, YTEHWEe ¥ TIOCTPOCHUE JuarpaMMm (CTOJOMKOBBIX (CTONOYATHIX) U
KpYroBbIX). UTeHne rpauKkoB peasibHbIX NpoueccoB. M3pneuenue nadpopmauu u3
JUarpaMM U TaOJIMIL, UCIIOIb30BAHUE U UHTEPIPETALUS JAHHBIX.

OnucarenbHasi CTaTHCTHKA: CpellHEEe apHU(PMETHYECKOe, MeIuaHa, pa3max,
HaumOoJblIeE M HaWMEHbIIEe 3HA4YeHHs HaOOpa YHUCIOBBIX JaHHBIX. [Ipumepsl
CIIly4YaliHOM U3MEHYHUBOCTH.

CnyyaliHbIii SKCIIEpUMEHT (OMBIT) M CiaydaitHoe coObiThe. BeposTHOCTh U
yactoTa. Pojb ManmoBepoOSTHBIX U MPAKTHUUECKH JOCTOBEPHBIX COOBITHI B MPUPOJIE
u B oOmectBe. MoHeTa 1 UrpalibHast KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmna, pedbpo. Crenens BepmuHbl. Ywucio pédep M cymmapHas
crenenb BepmuH. [IpencraBnenue o csizHoctu rpada. Llenw u mukmsl. [yt B
rpadax. O6xon rpada (ditnepoB myth). [IpencraBienue o6 OpUESHTUPOBAHHOM
rpade. Pemenne 3axad ¢ momoinsio rpados.

8 KUIACC

[IpeacraBnenue NaHHbBIX B BUAE TaOIUL, 1UarpamMmm, rpa)ukoB.

MHOXeCTBO, 3JEMEHT MHOXECTBa, MOAMHOXecTBO. Onepanuu Haj
MHOXXECTBaMU: O0BbEAMHEHHE, NepecedeHue, nomnosiHeHue. CBOWCTBA omnepauui
HaJ, MHOXKECTBAMH: TEPEMECTUTENIbHOE, COYETATEeNbHOE, pPaCHpeIeIUTENbHOE,
BKIIOUeHMs. Mcnonb30BaHMe Tpa@UUecKOro MpPEeCTaBICHUS MHOXKECTB s
ONMCAHUSI PEATIbHBIX ITPOLIECCOB U SIBJICHUH, IIPHU PELLICHUH 3a/1a4.

N3mepeHne paccemBaHus NaHHBIX. [(ucriepcust U cTaHAAPTHOE OTKIOHEHUE
YHUCJIOBBIX HA00POB. /lnarpamMma paccenBaHus.

DnemMeHTapHble COOBITHSA ciy4yaiiHOro onbita. Ciy4aiiHble COOBITHS.
BepositHoct  coObiTuii.  OmbITBI ¢ PaBHOBO3MOXKHBIMHM ~ 3JIEMEHTAPHBIMU
coOprTusaMu. CryyaitHbiii BeIOOp. CBA3h MEXKIY MaJOBEPOATHBIMHU U MPAKTHYECKU
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOE, OOIIECTBE U HAYKE.

9 KUIIACC

[IpeacraBnenuie NaHHBIX B BUAE TaOIUL, 1UarpamMmm, rpa)ukoB.

JHlepeBo. CBOWCTBa [J€pPEBBEB: EIWHCTBEHHOCTHh IIyTH, CYILIECTBOBAaHUE
BUCAYEH BEPIIMHBI, CBS3b MEX]Y YMCIOM BEepIIMH M yucioMm pedep. Ilpasmio
yMHOeHHUs. Pemienne 3aiad ¢ momolsto rpados.

[IpotuBomnosnoxueie coObiTus. Juarpamma DOiinepa. OObeAMHEHUE W
nepeceueHne  coObiTHil. HecoBmecTHbie  coObiTusi. @DopMyna  CIOXKEHUS
BEPOSITHOCTEW. YcCIIOBHAasE BeposATHOCTh. IlpaBwiio ymHoxkeHus. HezaBucumble
coObrtusi. IlpencraBieHne skcrnepuMeHTa B BuIe JnepeBa. Pemienue 3amay Ha
HAXO0XJEHUE BEPOATHOCTEH C IOMOIIBIO JI€peBa CIY4YalHOIO HKCIIEPUMEHTA,
nyarpaMmm Jitepa.

[TepectanoBku u daktopuan. CoueTanusi ¥ YUCIO codeTaHuil. TpeyroabHUK
[Tackais. Pemenre 3a1a4 ¢ MCIOJIb30BaHUEM KOMOMHATOPUKH.
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10 KUIACC

[IpeacraBnenrie JaHHBIX B BUAe TaOmui, [auarpamM, TpaduKos,
WHTEpIpEeTalus JaHHBIX. UTeHHEe U MOCTPOCHUE Ta0JUIl, AUarpaMM, TpaduKoB 1Mo
pEAIbHBIM JaHHBIM.

I'eomerpudeckas BeposiTHOCTh. CiydaiiHBIH BBIOOp TOYKH W3 (PUTYpHl Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 AYTH OKPY>KHOCTH.

HcnbiTanne. Ycnex m Heynada. Cepusi MCHBITAHUM O IIEPBOrO ycmexa.
Cepust ucnbiTanuii bepHyinu. BeposTHOCTH COOBITHMI B CepUM HMCHBITAaHUU
bepnyun.

CiyyaiiHas BEJIMYMHA U pacOpeieieHHe BEPOSTHOCTEH. MaremaTuueckoe
OoXujgaHue M aucrepcus. Ilpumepsl  MaTeMaTUYEeCKOrO  OXHJAHUSA  Kak
TEOPETUYECKOTO CPEAHEr0 3HAYCHUS BEJIUYMHBL. MaremaThueckoe OXUIaHUE U
JIUCIEPCUS CIyYalHOW BEJIWYUHBl «UYHUCJIO YCIEXOB B CEPUM MCIBITAHUUN
bepnyum».

[Tonsarue o 3akoHe O60IBIINX YKcell. M3MepeHrne BepOsSTHOCTEH ¢ TTOMOIIIBIO
4acToT. Posib ¥ 3HaueHHe 3aKOHA OOJIBIITUX YHCEI B IPHPOJIE U 0OIIECTRE.



TemaTuueckoe MIaHUPOBAHKME O JUCHUIUIMHE «BeposTHOCTh M CTaTUCTHUKA» MPENCTaBlIeHO Mo roaam obydenus (7-10

KJIACCHI).

OcCHOBHBIE BUIbI JEATEIBHOCTH 00YUAIOUINXCS MIEPEUNCICHBI TPU U3YUYEHUH KaXI0M TEMbl U HaIlPaBJICHbI HAa TOCTH)KEHUE
IUTAHUPYEMBIX pe3yJbTaToB 00yuyeHus. llepeyeHp BUIOB JAESITENBHOCTH MOXET OBITh PACIIMPEH WM COKpall€éH — ¢ y4€TOM
BO3MOKHOCTEH U OTpaHHYEHUHN 00ydaronmxcs, 00yCIOBICHHBIX CTPYKTYPOI HapyIIEHUsI IPU MATOJIOTUH CITyXa.

7 KJIACC

OO0111ee KOJIMYECTBO YacoB — 34 yaca.

TemMbl (TeMaTHUYECKHE
0JIOKH/MOAYJIN)

OcHoOBHOe coep:kaHue

OcHOBHBIE BHbI 1€ATEJILHOCTH 00y4al0IIMXCS

IIpencraBiienne
AaHHBIX (7 4)

[lpencraBnenne  JaHHBIX B TaOiHIax.
[IpakTHyeckre BBIYMCICHHUSA IO TaOIMYHBIM
TaHHBIM. VI3BlieueHHME W HMHTEPIpETaIH
TaObMMuHBIX JaHHbIX. [IpakThyeckas pabora
«Ta0omuue.

I'paduueckoe npeacraBieHue JaHHBIX B BUJIE

KPYTOBBIX,  CTOJIOMKOBBIX  (CTOJOYATHIX)
nuarpamm. UTeHHe U MOCTPOCHHE TUarpamm.
[lpumepbr  nemMorpaduyYecKkux  JuarpamMm.

[IpakTuyeckas padota «/luarpamMmen».

B meuenue yuebnoco 200a: NMOHUMAaTh, NPUMEHATH B CAMOCTOSITEILHOU
peun, BOCIPUHUMATH (CIyXO3PUTEIBHO W/WIM HA CIyX C y4ETOM YpOBHS
CIIyXOp€4EBOI0 pa3BUTHs OOydYaIOUIMXCS) W JIOCTaTOYHO BHATHO H
€CTECTBEHHO BOCIIPOM3BOJAUTh TEMAaTHUECKYI0 M TEPMHUHOJOTHUYECKYIO
JEKCUKY, a TaKXe JICKCUKY [0 OpraHu3aluu y4eOHOW JesTeIbHOCTH.
BoimonsaTe (GoHeTHueckyto 3apsiky. Vcnonb3oBaTh JAKTUIBHYIO (YCTHO-
JAKTUIBHYIO PeYb) B KAYECTBE BCIIOMOIATENILHOIO CPECTBA OOLLIEHUSL.

Ilo oxonuanuu kaxicoou yuebOHOU uemeepmu: BOCIPUHUMATh HA CIyX U
BOCIIPOU3BOAUTH TEMaTHYECKYIO U TEPMHHOJIOTUYECKYIO JIEKCUKY y4eOHON
JTMCLUIUIMHBIL, & TAKXKe JIEKCHKY MO0 OpraHu3aIlluK y4eOHOH e TeIbHOCTH.
OcBauBathk cr10COOBI NPEICTABICHUS CTATUCTUYECKUX JaHHBIX M YUCIIOBBIX
MAacCMBOB C TIIOMOIIbIO TaOMUI] M JHarpaMM C HCIHOJIb30BAHUEM
aKTyalbHbIX M  BaXHBIX JAaHHBIX  (JemMorpauyeckue  JIaHHbIE,
MPOU3BOACTBO MPOMBILIJIEHHOW M CEJNBCKOXO3SIMCTBEHHOM MPOIYKIIHH,
OOIIIECTBEHHBIEC U TIPUPOIHBIC SIBJICHHUS).

W3ydats  MeToabl  paboThl ¢  TaOMMYHBIMH W TpadUUeCKUMHU
MPEJCTaBICHUSMI JaHHBIX C IOMOMIBIO TH(POBBIX PECYpPCOB B XOJ€
IIPAKTUYECKHUX paboT.

OnucarenbHas
CTaTHCTHKA (8 1)

Yucnossle
apupMeTHIECKOE.
Meauana gucioBoro Habopa. Y cTOMYHUBOCTD
MEANAHBI.

[IpakTuueckas padora «CpeaHue 3HaUCHUSY.

HaOOPBHL. Cpennee

OcBauBaTh MOHATHUSA: YHUCIOBOW HaOOp, Mepa IEHTPalIbHON TEHJEHIUU
(Mepa LeHTpa), B TOM YHUCIIe CpeaHee apupMeTHIecKoe, MeJuaHa.
OnuceiBaTh  CTATHCTHMYECKHE  JaHHbIE C  ITOMOIIBIO
apu(pMeTHYeCKOro U Meauanbl. Pemarte 3a1a4m.

W3yyath CBOMCTBa CpeIHUX, B TOM 4YHCIIE C TOMOIIbIO HHU(POBBIX

CpE/IHero
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Haubonpiiee © HauMeEHbIIEE 3HAYCHHS | PECYPCOB, B XOJE MPAKTUIECKUX PadOT.
YHCIIOBOr0 Habopa. Pazmax. OcBauBaTh TOHATHSA: HAWOOJbIIEe U HAMMEHbIIEE 3HAYCHUS YHCIOBOTO
MaccHBa, pa3max.
Pematp 3amaun Ha BeIOOp crioco0a OMUCaHUs JTaHHBIX B COOTBETCTBHH C
MIPUPOAON TAHHBIX U LIEJISIMU UCCIICIOBAHUSL.
Cayuaiinas Cnyuaiinas ~ u3MeH4YMBOCTH  (mpumMepsl). | OcBanBaTh MOHSATHS: YaCTOTAa 3HAYEHUI B MAacCHBE JaHHBIX, TPYHIHPOBKA
H3MEHYMBOCTH (6 1) YacroTta 3HA4YeHWH B MAacCHMBE JAHHBIX. | TaHHBIX, THCTOTPAMMA.

I'pynmuposka. I uicrorpammel.

CTpOI/ITB U aHaJIM3UpPOBATh T'HCTOTpPaMMBI, l'IOI[6I/IpaTB NOAXOMSAIIUM IIar

[IpakTnueckas pabota «CnyyaifHast | TpylIIUpOBKH.
U3MEHYUBOCTDY. OcBauBath rpaduyeckre TNPEACTaBICHUS pa3HBIX BUAOB CIy4YaiHOM
M3MEHYUBOCTH, B TOM YHCJE C MOMOULIbI0 LHU(POBBIX PECYPCOB, B XOJI€
IPAKTUYECKOH paboThl.
BBenenue B Teopuio | ['pad, Bepmmua, pebGpo. IlpeacraBnenue | OcBauBaTh mnoOHsATHA: Tpad, BepmmHa Tpada, pedpo rpada, creneHb
rpa¢os (4 4) 3agaun ¢ nomomeio  rpada. CreneHs | (BaJ€HTHOCTH BEPILIMHBI), LIETIb U IUKIL.
(BaneHTHOCTH) BepuMHBL. Yuciao pébep u | OcBauBaTh MNOHATUS: NyTh B rpade, nsiliepoB myTh, 00Xxoa rpada,
CyMMapHasi CTeleHb BepIIMH. Llernb M IMKI. | OpUeHTHPOBAHHBIN rpad.
[Iyts B rpade. [IpeacraBnenue o cBA3HOCTH | Pemate 3amaun Ha MOMCK CyMMBbI CTeneHeil BepiiuH rpada, Ha MOHUCK
rpaga. OOxon rpada (9inepoB myTh). | 06xona rpada, Ha MOUCK MyTel B OPUEHTUPOBAHHBIX Tpadax.
[IpencraBnenue 00 OpUEeHTUpPOBaHHBIX | OcBauBaTh cOCcOOBI MIPEICTaBICHUS 3a7]a4 U3 Kypca anredpbl, TeOMETpuH,
rpagax. TEOPUH BEPOSITHOCTEH, APYTrUX NPEIMETOB C MOMOLIbI0 IpadoB (KapThl,
CXEMbI, OJJICKTPUYECKUE LEeNH, (YHKIMOHAIbHBIE COOTBETCTBUSA) Ha
IIPUMEpax.
BepositHoCTH u | Ciiy4aiiHbIil ONBIT U ciydailHoe coObiTue. | OcBaMBaTh MOHATUSA: CIyYallHBIM ONBIT W  CIy4yallHOE COOBITHE,
yactoTra cJyd4aiiHoro | BepostHocTh M yacrtora coObITus. Pojib | MajgoBeposSTHOE M MPAKTUYECKH JOCTOBEPHOE COOBITHE.

coObITHs (4 1)

MaJIOBEPOSATHBIX " NPaKTUYECCKH
JIOCTOBEPHBIX COOBITUH B MpuUpoJe U B
oOmiectBe. MoHeTa W wWrpajibHas KOCTb B
TEOPUU BEPOSTHOCTEH.

[Ipaktrueckass pabora «Yactora BBIMAACHUS
opiay.

N3y4arh 3HaUMMOCTh MaJIOBEPOSITHBIX COOBITUI B MPUPOJIE U OOILIECTBE HA
BaXXHBIX MpUMepax (aBapHM, HECUACTHBIE CIy4aW, 3allluTa MEpCOHAIbHON
nH(popMalnu, nepeaada JaHHbIX).

WN3y4yatb ponp KJIACCUYECKHMX  BEPOATHOCTHBIX
urpajibHasi KOCTb) B TEOPUH BEPOSITHOCTEH.
HaGmtonate W M3ydaTh 4acTOTy COOBITHM B HPOCTBIX SKCHEPUMEHTaX, B
TOM 4HCIE C NOMOUIbI0 LU(POBBIX PECYpCcOB, B XOJ€ MPaKTHUYECKON
paboTEL.

Mojnernel  (MoHera,

O0o001mIeHue "

[IpencraBnenue  manHbix.  OmnmcaTenbHAs

I1oBTOPSTH N3y4EHHOE U BBICTPAaUBATh CUCTEMY 3HAHMM.
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cucremMaTrm3anusa
H3YYEHHOI 0
MarepuaJja (5 4)

CTaTUCTHKA.
COOBITHA.

BepositHOoCTh

CIIy4aitHOTO

Pemate 3agaum Ha mNpencTaBiICHWE W OMUCAHHWE JAHHBIX C IMOMOIIBIO
M3yYEHHBIX XapaKTEPUCTHUK.

OOcyxmaTh TNpUMEPHl  CIyYalHBIX  COOBITHN, MAaJIOBEPOSITHBIX U
MPAKTUYECKH JOCTOBEPHBIX CIY4YailHBIX COOBITHH, UX POJIM B MPUPOIE U
YKW3HU YEJI0 BEKa.




8 KVIACC

OO0111ee KOJIMYECTBO YacoB — 34 yaca.
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TeMbl (TeMaTHYECKHE
0JIOKHN/MOAYJIN)

OcHoOBHOe co/iep:KaHue

OcHOBHBIE BHIbI 1€ATEJILHOCTH 00y4al0IIMXCS

IHoBTOpenue (4 4)

OnucarensHas
U3MEHYUBOCTD.

IIpencraBnenue  OaHHBIX.
cratuctuka.  CiyuaitHast
Cpennue 4ucioBoro Hadopa.
Crnyuvaiinpie  coObiTHs.  BepostTHOCTH UM
yacToTel. Kilaccuueckue MOAEIN TEOPUHU
BEPOATHOCTEN: MOHETA U UTPaIbHAsI KOCTb.

B meuenue yuebmnoco 200a: NMOHUMAaTh, NPUMEHATH B CAMOCTOSITEILHOU
peun, BOCIPUHUMATH (CIIyXO3PUTEIBHO W/WIM HA CIyX C y4ETOM YpPOBHS
CIIyXOpE4eBOI0 pa3BUTHs OOydYaIOUIMXCS) W JIOCTaTOYHO BHATHO H
€CTECTBEHHO BOCIPOM3BOAMTH TEMAaTHYECKYI0 M TEPMHUHOJOTHYECKYIO
JEKCUKY, a TaKXe JIEKCUKY [0 OpraHu3aluu y4eOHOW JesTeIbHOCTH.
BrimonsaTe (oHeTHueckyro 3apsaky. Vcnonb3oBaTh JaKTHUIBHYIO (YCTHO-
JAKTUIBHYIO Pedb) B KAUECTBE BCIIOMOIATENIbHOTO CPECTBA OOLLEHUSL.

Ilo oxonuanuu Kadxicoou yuebOHOU uemeepmu. BOCIPUHUMATh HA CIyX U
BOCIIPOU3BOAUTH TEMAaTHYECKYIO U TEPMHHOJIOTUYECKYIO JEKCUKY y4eOHOI
JTMCLUIUIMHBL, & TAaKXKe JIEKCHKY MO OpraHu3aIlluK yIeOHOH e TeTbHOCTH.
[ToBTOpATH N3YyUYEHHOE U BHICTPAUBATH CUCTEMY 3HAHUM.

Pemarp 3amaum Ha NpEACTABIEHHWE U OINHCAHUE JAHHBIX C IOMOUIBIO
U3Y4YECHHBIX XapaKTEPUCTHK.

Pemartp 3amaun Ha mpencTaBiIeHUE IPYNIUPOBAHHBIX JaHHBIX U ONUCAHUE
CIIy4ailHOM M3MEHYMBOCTH.

Pemate 3amaum  Ha ompeneNeHHME YacTOThl CIy4yallHBIX COOBITHH,
00CyXJleHUEe TPUMEPOB CIy4YallHbIX COOBITUH, MaJOBEPOATHBIX H
MPAKTUYECKH JOCTOBEPHBIX CIyYalHBIX COOBITHH, UX POJM B IPUPOAE U
JKM3HU YEJI0BEKa.

OnucareabHas
CTAaTHCTHKA.
PaccenBanue JaHHBIX
(74)

Otknonenus. Jlucnepcusi yuciioBoro Habopa.
CrangaptHoe OTKJIOHCHHE YK CIIOBOTO
Habopa. JluarpaMmMbl paccenBaHUsL.

OcBauBarhb IIOHATHUA: AUCTICPCHUA u CTaHAApTHOC OTKJIOHCHHC,
WCTIOJIB30BATh 3TH XapaKTEPUCTUKH JIJISl OMUCAHUS PACCECHBAHNUS JTaHHBIX.
BLI,Z[BI/II‘aTL THUIIOTE3bI 06 OTCYTCTBUH HJIM HAJIMYUHU CBA3U IO AUATrpaMMaM
pacceuBaHusL.

CTpOI/ITB AuarpaMmbl paCCCUBaHUA IO UMCIOUMCA JaHHBIM, B TOM YUCJIC
C TMIOMOIIBIO KOMIIBIOTEPA.

MHuo:xectBa (7 4)

MHOXxecTBO, MOAMHOXKeCTBO. Ornepanuu Haj
MHOXECTBAaMHU: OOBEAMHEHUE, IEpPECCUCHHE,
JIOIIOJIHCHUE,

CpolicTBa omepaumii HaJ MHOKXSCTBAMH:

OcBauBaTh MOHATHUSA: MHOKECTBO, DJIEMEHT MHOKECTBA, IIOJMHOKECTBO.
BrimonHATe omeparnuu HaJl MHOXKECTBAMH: OOBEIUHEHHE, TEPECEUCHHUeE,
JIOIIOJIHEHUE.

Wcnons30BaTh CBOWCTBA:

HNEPEMECTUTCIIBHOC, COYCTATCIIBHOC,
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HePEeMECTUTEIFHOE, coueTaTesbHOe,
pacrpeaenuTeIbHOE, BKIFOUCHHS.
I'paduueckoe npencTaBieHNE MHOXKECTB.

pacipeaenTeIbHOE, BKIIFOUCHHUS.

Hcnonb3oBaTh Tpaduueckoe MpeACTaBICHHE MHOXECTB IPH OMHCAHUU
peaJIbHBIX MPOIIECCOB U ABJICHUH, IPU PEIICHNUH 3a/1a4 U3 JIPYTUX Y4eOHBIX
IIPEAMETOB U KYPCOB.

BeposiTHOCTH DJIeMEeHTapHbIe COOBITHSI. Crnyqaitapie | OcBauBaTh TMOHSATHS: AJIEMEHTapHOE COOBITHE, CIydailHOE COOBITHE Kak
CJIy4aiiHOro coOBITHA | COOBITHS. biaronpuATcTByrOmMe | COBOKYITHOCTD O1aronpUsATCTBYIOIINX 2JIEMEHTapHBIX COOBITHIA,
(11 9) JJIeMEHTapHble  COOBITHS.  BeposTHOCTH | paBHOBO3MOKHBIE 3JIEMEHTAPHBIE COOBITHSL.
coObiTuil. OnBITEL C PaBHOBO3MOXHBIMH | Pemath 3a1aun Ha BBHIYMCIIEHUE BEPOATHOCTEH COOBITHI IO BEPOSITHOCTSAM
3JeMEeHTapHBIMU  cOObITHSIMU.  Clily4aiHbIH | IeMEHTapHBIX COOBITHI CTy4YailHOTO OMbITa.
BBIOOP. Pemate 3aaum Ha BBIUMCIIEHHE BEPOSATHOCTEH COOBITHI B ONBITaxX C
[IpakTnueckas pabora «OTBITHI C | pAaBHOBO3MOXXHBIMU ~ DJIEMEHTAPHBIMH  COOBITHSIMH, B TOM YHCIE C
PaBHOBO3MOKHBIMH 3JIEMEHTapPHBIMU | IIOMOLIBIO KOMIIBIOTEPA.
COOBITHSIMI. [IpoBomuTh WM W3y4aTh ONBITEI C PABHOBO3MOXXHBIMHM 3JIEMEHTaPHBIMU
COOBITHSIMM (C MCIIOJB30BAaHMEM MOHET, WIPAIBbHBIX KOCTEH, Ipyrux
MoJieNiell) B X0JIe MPaKTUIECKON pPabOTEL.
O0o0menne u | [IpeacraBnenne  pganHbix. OmnwucarenpHas | [IoBTOpATH M3yueHHOE U BBICTpauBaTh CUCTEMY 3HAHUIA.
CHCTEeMaTHU3aLMs CTaTUCTHUKA. BepostHocTs  ciydaitHOro | PemaTte 3amaum Ha NpeACTaBICHUE W ONMCAHUE AAHHBIX C ITOMOILIBIO
H3YYEHHOI'0 COOBITHSL. U3Y4YECHHBIX XapaKTEPUCTHK.

MarepuaJja (5 4)

Perrate 3agauu Ha HaXOXJIECHHE BEPOSTHOCTH CIIy4alHOro COOBITHS (B
paMKax U3yUYEeHHOIO).




9 KVIACC

OO0111ee KOJIMYECTBO YacoB — 34 yaca.

99

TeMbl (TeMaTHYECKHE
0JIOKHN/MOAYJIN)

OcHoOBHOe co/iep:KaHue

OcHOBHBIE BHIbI 1€ATEJILHOCTH 00y4al0IIMXCS

IHoBTOpenue (4 4)

[IpencraBienuve  nmanHbiX.  OmnucaTenabHas
CTaTUCTHUKA. BepostHOCTB CIIy4alHOTO
CcOoOBITHS.

B meuenue yuebnoco 200a: mMoHUMATh, TPUMEHSTH B CaMOCTOSITEILHOU
peun, BOCIIPUHUMATD (CIIyXO3PUTEIBHO M /MM HA CIyX C YYETOM YPOBHS
CIIyXOpEYeBOTO pa3BUTHs OOydYalONIMXCS) W JIOCTATOYHO BHSITHO H
€CTeCTBEHHO BOCIIPOM3BOJAUTh TEMAaTHUECKYI0 M TEPMHUHOJOTHUYECKYIO
JEKCUKY, a TaKXe JIEKCUKY [0 OpTaHW3allii Y4YeOHOW JesITeIhbHOCTH.
BrimonsaTe (oHeTHueckyro 3apsaky. Vcnonb3oBaTh JaKTHUIBHYIO (YCTHO-
JTaKTHIIBHYO PEYb) B KAYECTBE BCIIOMOTATEIIHHOTO CPEZICTBA OOIICHUSL.

Ilo oxonuanuu Kadxicoou yuebOHOU uemeepmu. BOCIPUHUMATh HA CIyX U
BOCIIPOU3BOJNTh TEMATHYECKYIO H TEPMHHOJIOTHYECKYIO JIEKCHKY YIeOHOM
JTMCLUIUIMHBL, & TAaKXKe JIEKCHKY MO OpraHu3aIlluK yIeOHOH e TeTbHOCTH.
[ToBTOpATH N3YyUYEHHOE U BHICTPAUBATH CUCTEMY 3HAHUM.

Pemate 3amaun Ha TpeACTaBICHHWE M OMMCAHUE TAHHBIX C IOMOIIBIO
W3yYEHHBIX XapaKTEPUCTHK.

Pemate 3amaum Ha HaxOXJIEHHE BEPOSTHOCTU CIIy4alHOTO COOBITHS (B
paMKax U3y4eHHOI0).

BBenenue B Teopuio
rpados (6 4)

HepeBo. CBoiicTBa AepeBa: €IUHCTBEHHOCTD
NyTH, CYUIECTBOBAHHME BHUCSYEH BEPIIMHBI,
CBiA3b MCKAY 4YHCIOM BCPIIMH W YHCIOM
pé6ep. [IpaBriio yMHOKEHUS.

OcBauBaTh MOHATHS: JepeBO Kak rpad Oe3 IMKiIA, BHCAYas BepIIMHA
(JiicT), BETBB JIepeBa, MyTh B IEPEBE, TUAMETP JIepeBa.

N3yuate cBOHCTBA JepeBa: CyIIECTBOBAHUE BUCAYEH  BEpIIMHBI,
€IMHCTBEHHOCTb IYTHU MEXKAY ABYMS BEpLIMHAMH, CBA3b MEXKIY UYHUCIOM
BEPIIHH U YuciIoM pebep.

Pemrate 3a1aun Ha MOMCK M NEepedyHCcICHUE IyTel B epeBe, ONpeseeHue
yuciaa BepIMH win pédep B nepeBe, 00XxoJ OMHApHOTO JAepeBa, B TOM
qyCcJIe ¢ IPUMEHEHUEM NIPaBHJIa YMHOXKECHHUS.

Cayuaiinble CcOOBITHS
(13 4)

[IpotuBomnonoxHoe coObiTHe. [lmarpamma
Oiinepa. OObenMHEHWE W TIEPECEUCHUE
cobbiTuil. HecoBmectHbie coObiTus. @opmyna

OcBauBaTh NOHATHS: B3aUMHO IIPOTHUBOIOJIOKHBIE COOBITHUS, ONIEPAIIMH HAT
cOOBITHSIMUA, OOBEIMHEHHE M TepeceueHue COOBITHH, Auarpamma ODiiiepa
(Oiinepa—BenHa), COBMECTHBIE M HECOBMECTHBIE COOBITHSI.

CIIO)KEHUS BEpPOSITHOCTEH. [IpaBuiio | 3yuaTs T€OpeMBbI O BEpOSTHOCTH OOBEIUHEHHSI IBYX COOBITUH ((popMyIThI
YMHOXEHUS BEPOSITHOCTEH. VYcioBHas | CI0XKEHUS BEPOSTHOCTEN).
BEPOSITHOCTb. He3zaBucumplie coObiTusl. | PemaTh 3ajayu, B TOM 4YHCJIE TEKCTOBbIE 3aJaud Ha ONpEeJesIeHHE
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[IpencraBienue cay4ailHOTO YKCIEPUMEHTA B
BUJIE JIEpEBa.

BEPOSTHOCTEN OOBEAMHEHUS U TEPECeUeHUsi COOBITUH C MOMOIIbIO
YHCIIOBOM MPsIMOH, TuarpaMm Ditnepa, (opMyJIbl CIIOKEHHUS BEPOATHOCTEH.
OcBauBaTh TMOHATHA: NPABUIO YMHOXEHUS BEPOSITHOCTEH, YCIOBHAs
BEPOSTHOCTH, HE3aBUCHMBbIE COOBITHS I€PEBO CIIyYaHOTO OIBITA.

N3yyats cBoMCTBA (OnpeieieHns) HE3aBUCUMBIX COOBITHIA.

Pemrate 3a1a4un Ha onpeesieHNe U UCTI0JIb30BaHHE HE3aBUCHUMBIX COOBITHII.
Pemate 3amaun Ha IOMCK BEPOATHOCTEW, B TOM YMCIIE YCIOBHBIX, C
UCIIOJIb30BAHUEM JIEPEBA CIIYYAaHHOI'O OIBITA.

DJ1eMEeHTBI
KOMOMHATOPHUKH (6 1)

KombunaropHoe  mpaBuwiio  yMHOKEHHUS.
IlepecranoBku. @akropuan. CoueraHus u
yucino couerannid. TpeyronpHuk [lackans.

[IpakTuueckas pabota «Brraucaenne
BEPOSTHOCTEH c HCIIOJIb30BaHHEM
KOMOMHATOPHBIX ~ (DYHKUUH  DJIEKTPOHHBIX
TaOJIHID.

OcBauBatb MOHATHSL: KOMOMHATOpHOE IIPaBHUIIO YMHOKEHHUS,
yIOpsAI0YCHHAs Mapa, Tpoilka 00bEKTOB, EpEeCTaHOBKA, (paKTOpHAJ YUCIa,
COYETaHHE, YUCIIO COUYETAaHUN, TpeYroibHUK [lackais.

Pemate 3agayM  Ha I[EPEUUCICHUE YIOPSIAOYEHHBIX Map, TPOEK,
IIEPEYNCIICHHE TEPECTAHOBOK M COYETAaHWM DJIEMEHTOB Pa3JIMYHBIX
MHOXECTB.

Pemarp 3amaum Ha TPUMEHEHHE 4YHCIA COYETAaHWH B  anreOpe
(cokpaménnoe yMHOKeHue, OuHoM HproToHa).
Pemarp, mnpuMmeHsSssT ~ KOMOWHATOPHWKY, 3aJa4d Ha  BBIYHCICHUC

BEPOSTHOCTEH, B TOM YHUCJIE C MOMOIIBIO DJIEKTPOHHBIX TaOIUI] B XOJe
MPaKTHICCKON pabOTHI.

O06o0mIeHne "

cUCTeMaTU3auusl
H3YYEHHOI 0
MarepuaJja (5 4)

DneMeHThl KOMOMHATOPUKH.
BeposTHOCTB CitydyaltHOTO COOBITHSI.

IToBTOpATH N3yUYE€HHOE U BBICTPAUBATh CUCTEMY 3HAHUH.

Pemate 3amaum Ha mnepeudnciieHne KOMOWHAIMM (YUCiIa TMEPEeCcTaHOBOK,
yucjaa COYETaHWH), Ha HAXOXKJICHHE BEpOSATHOCTEH COOBITHH C
IPUMEHEHUEM KOMOMHATOPHKH, B TOM 4HCJI€ C HCHOJIb30BaHUEM
TpeyroapHuka [Tackas.

Pemarp 3amaun Ha HaXOXXJIEHUE BEPOATHOCTEW COOBITUH (B pamKax
HM3YYEHHOTO).




10 KUIACC

OO0111ee KOJIMYECTBO YacoB — 34 yaca.
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TeMbl (TeMaTHYECKHE
0JIOKHN/MOAYJIN)

OcHoOBHOe co/iep:KaHue

OcHOBHBIE BHIbI 1€ATEJILHOCTH 00y4al0IIMXCS

IHoBTOpenue (4 4)

OneMeHThl KOMOMHATOPUKH.
BeposiTHOCTB ClTy4aifHOTO COOBITHSI.

B meuenue yuebnoco 200a: moHUMaTh, MPUMEHITH B CAMOCTOSITEIHLHOM
peun, BOCIPUHUMATH (CIIyXO3PUTEIBHO W/WIM HA CIyX C y4ETOM YpPOBHS
CIIyXOpPEUeBOI0 pa3BUTHS OOy4alolUXcs) W JOCTATOYHO BHSITHO U
€CTECTBEHHO BOCIPOM3BOAMTH TEMAaTHYECKYI0 M TEPMHUHOJOTHYECKYIO
JEKCUKY, a TakXKe JIeKCUKY MO OpraHu3aluu Y4eOHOH JesiTeNbHOCTH.
BrimonsaTe (oHeTHueckyro 3apsaky. Vcnonb3oBaTh JaKTHUIBHYIO (YCTHO-
JAKTWIBHYIO Peyb) B KAYECTBE BCIIOMOTATEIbHOTO CPEJICTBA OOILICHHS.

Ilo oxonuanuu Kadxicoou yuebOHOU uemeepmu. BOCIPUHUMATh HA CIyX U
BOCIPOU3BOAUTH TEMATUYECKYIO U TEPMUHOJIOTHYECKYIO JIEKCUKY Y4eOHOM
JTMCLUIUIMHBL, & TAaKXKe JIEKCHKY MO OpraHu3aIlluK yIeOHOH e TeTbHOCTH.
[ToBTOpATH N3YyUYEHHOE U BHICTPAUBATH CUCTEMY 3HAHUM.

Pemarp 3amaum Ha mnepedyucieHHe KOMOWHAIMK (YMcCia TMEepPecTaHOBOK,
YuCcia COYETaHWH), Ha HaxXOXJIECHHWE BEPOSITHOCTEH COOBITHH ¢
NpUMEHEHHEM KOMOMHATOPUKHM, B TOM YHCIE C HCIHOJIb30BAHUEM
TpeyroyibHuKa [lackans.

Pemate 3amaum Ha HaXOXXACHHUE BEPOSTHOCTEH COOBITUH (B paMKax
H3YYSHHOTO).

I'eomerpuueckas
BEPOSATHOCTD (4 1)

I'eomerpuueckas BeposTHOCTb. Cily4aiHbII
BBIOOpP TOYKH W3 (UTYpHI Ha IJIOCKOCTH, U3
0Tpe3Ka, U3 TYT'H OKPYKHOCTH.

OcBauBaTh NOHATHE T€OMETPUUYECKOM BEPOSITHOCTH.

Pemartp 3amaun Ha HaxXO)KIE€HUE BEPOATHOCTEW B ONIBITAX, MPEICTABUMBIX
Kak BBIOOpD TOYEK U3 MHOIOYrOJbHHKA, Kpyra, OTpe3Ka WM JyTd
OKPY>KHOCTH, YUCJIOBOT'O IIPOMEKYTKA.

HUcnoiTanus
bepnyaiamu (8 1)

Wcnpitanue. VYenex u  Heynaua. Cepus
WCIIBITAHUI 10 TiepBoro ycnexa. McneiTanus
Bbepuymnu. BepositHocTu coObITHIf B cepuu
ucneiTanuii bepuymm. [IpakTudeckas padora
«Hcneiranus bepryim.

OcBauBaTh MOHATHSA: WUCHBITAHHE, IEMEHTAPHOE COOBITHE B MCIBITAHUH
(ycmex M Heynauya), cepusi MCIBITaHUM, HAcTyIUICHHE IEpBOro ycrexa
(meynaun), cepus ucnbiTanuii bepryu.

Pemate 3amaun Ha HaXOXKIEHHE BEPOSTHOCTEH COOBITMI B cepuu
UCTIBITAHUN JIO TIEPBOrO yCIieXa, B TOM YHCJE C MPUMEHEHHEM (OPMYIIbI
CYMMBI T€OMETPUYECKON ITPOrPECCUH.

Pemrate 3a1aun Ha HaXOXKJCHHUE BEPOSTHOCTEH AIIEMEHTAPHBIX COOBITHI B
CepUM __ ucHbITaHUM  BepHymiM, Ha  HaxOXJEHHE  BEPOSITHOCTH
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ONpeEIEHHOrO YHACIIA YCIIEX0B B CEpUU UCIIBITAHUN bepHyIu.

W3ydaTh B XOJle MNpaKTUYeCKOH paboOTHl, B TOM YHCJIE C TOMOUIbIO
U(pPOBBIX PECypcoB, CBOWCTBA BEPOATHOCTH B CEPUU HUCIBITAHUI
bepaymnm.

CiayuaiiHasi BeJJMYUHA

(CRY)

CnydaiiHass BeIWYMHA W pacCIpeAciICHHe
BEPOSITHOCTEW. MaTeMaTH4eCKOE OKUIaHUE U
JUCIIepCHUs CIly4alHOM BenndnHbL. [IprmMepsl
MaTeMaTH4ECKOIro OKHJIaHUs KakK
TEOPETUIECKOTO CPEIHETO 3HA4YCHUS
BEIINYUHBI.

Ilonatne o 3akoHe OOJBIIMX  YHCEL.
H3mepenne  BEPOATHOCTEM € IOMOILBIO
yacToT. [IpumeHeHne 3akoHa OONBIINX YHCEL.

OcBouTh MOHATHS: CydaliHas BEJIUYMHA, 3HAUYCHNE CITyYaiHOW BEJTMYHHBI,
pacrpenesleHue BEpOSTHOCTEM.

N3yyats u 00cyx1aTh MPUMEPHI AUCKPETHBIX U HETIPEPHIBHBIX CIy4YailHBIX
BEJIMYMH (pOCT, BEC 4Yelno BEKa, YHCIEHHOCTb HaCEJICHUs, JIpyrue
W3MEHYUBBIE BEJIMYMHBI, PACCMOTPEHHbIE B Kypce CTaTUCTUKH),
MOJIETIbHBIX CIIy4alHbIX BEJIMYMH, CBSI3aHHBIX CO CIIy4aliHBIMHU ONBITAMHU
(OpocaHue MOHETHI, UTPaIbHON KOCTH, CO CIy4yalHBIM BHIOOPOM U T. II.).
OcBauBaTh MOHATUA: MAaTEMAaTHYECKOE OXKMJIAHUE CIyYallHOM BEIMYHMHBI
KaK TEOPETUYECKOE CpEeIHEEe 3HAYCHHUE, NUCIEPCHUS CIy4alHOW BEIUYUHBI
KaK aHaJIOT IUCIIEPCUH YUCIOBOTr0 Habopa.

Pemrate 3a1aun Ha BRIYKCIEHNE MAaTEMATHYECKOTO OKHUJIAHNS U TUCIIEPCHH
JUCKPETHOH CIIy4yallHOM BEJIMYMHBI 10 33JaHHOMY pPacIpeleiIeHHI0, B TOM
YHUCIIe 3a7a4, CBSI3aHHBIX CO CTPAXOBAHNUEM U JIOTEPESIMH.

3HAKOMUTBCA ¢ MAaTEMaTHUUYECKUM OXKMJIAHUEM M TUCHEPCHUEH HEKOTOPBIX
pacnpenesieHlii, B TOM YHCIE pACOpPENeNICHUsI CIIy4YalHOW BEJIWYUHBI
«4UCJIO YCIIEXOB» B CEPUU UCHIBITaHUM bepHymn.

N3yyarh 4yacTOTy COOBITHSI B MOBTOPSIIOIIMXCS CIy4alHBIX OINbITaX Kak
CIIy4alHyIO BEJIMUYUHY.

3HAKOMHUTbCA C 3aKOHOM Oomnpmmx uyucen (B ¢opme bepnymiu): npu
OOJIBLIIOM YHCIIE OTIBITOB YAaCTOTa COOBITHS OJIU3KA K €ro BEPOSTHOCTH.
Pemrate 3a1aun Ha M3MEpEHNUE BEPOATHOCTEN C MOMOIIBIO YACTOT.
OO6cyxnaTh poiib 3aKoHa OOJBIIMX YUCEl B OOOCHOBAHHWM YacTOTHOTO
METO/a U3MEPEHUS BEPOSTHOCTEM.

OOcyxnaTh 3aKOH OOJBIIMX YHUCEN KaK HPOSIBIEHHE CTaTUCTHYECKOM
YCTOWYMBOCTH B M3MEHYMBBIX SIBICHUSX, POJIb 3aKOHA OOJBIINX YHCEN B
IIPUPOJIE U B )KU3HU YEJIOBEKA.

O0o00mIeHue "
CHCTEeMATH3ANA
H3YYEHHOI'0

JnaHHbIX.  OnucarenpHas
BeposiTHOCTB CIIy4alHOTO
DJIEMEHTHI KOMOMHATOPHUKH.

[IpencraBnenue
CTaTUCTHKA.
COOBITHSI.

I1oBTOPSTH N3y4EHHOE U BBICTPAaUBATh CUCTEMY 3HAHMI.
Pemars 3a1aun Ha npencTaBiIeHUE U ONMCAHUE JaHHBIX.
Pemarth 3amaun Ha HaXOXKACHHE BEPOSITHOCTEH COOBITHM, B TOM YMCJIE B
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marepuaJja (10 4) CityyaliHble BEJIMYMHBI U paCpeICIICHUS. OTIBITaX C PABHOBO3MO>KHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMU, BEPOATHOCTEH
00BETMHEHUS U TIEPECEUEHUS] COOBITUM, BEIYUCIATH BEPOSATHOCTU B OMBITAX

C CEpHSIMM CAyYaWHBIX UCITBITAHUH.

B pazgene Temarnueckoro miaHupoBaHus padoudel mporpaMmsbl (IJis KaXKAOro roja o0y4eHHUsl U BCeX JUCLUUIUIMH LUKIa
«MaremaTuka») MOTYT ObITh YYTEHBI BO3MOXKHOCTH HCIIOJb30BaHUS 3JEKTPOHHBIX (LIU(POBBIX) 00pa3oBaTeNIbHBIX PECYPCOB,
ABIIAIOIIUXCS  yYEOHO-METOJMUYECKUMH MaTepualiaMy, pealnsyomumMu aunakruyeckue Bo3moxHoctu WKT, copepkanue
KOTOPBIX COOTBETCTBYET 3aKOHOJATEIbCTBY 00 0Opa3oBaHWM (MYJIbTUMEIUNHBIE MPOrPAMMBbI, 3JIEKTPOHHBIE YUYEOHHKH U
pabouue TeTpaaH, 3JEKTPOHHbIE OWUOIMOTEKH, BUPTYaJbHbIE J1a0OpPaTOPUHU, UIPOBBIE MPOrPAMMBI, KOJUIEKIHH LHU(PPOBBIX
00pa3oBaTEIbHBIX PECYPCOB U/WIIH JIP.).



C yderom auddepeHIIMpOBaHHOTO XapaKkTepa TPeOOBaHUH K TIAHUPYEMBIM
o0pa3oBaTeNbHBIM pE3ybTaTaM TEKyIas W TMPOMEXKYTOYHAs aTTECTAIUs I10
y4eOHBIM TpeaMeTraM Iukia «MaremaTuka» MPOBOJUTCS C HCIOJIb30BAHUEM
pa3pabOTaHHBIX TMEAAroroM KOHTPOJIbHO-U3MEPHUTENBHBIX MAaTepHaloB  (CM.
[Ipunoxenue A).

Brrouenne oOydarommxcss BO BHENTHUE TPOIEAYPHI OIEHKH JTOCTHKCHHM
10 TpeaMeTaM nukia «MaTeMaTHKay, B TOM YHCJIe BCEPOCCUNCKHIE TTPOBEPOUYHBIC
paboTHI U pyTrue MOA0OHBIC MEPOIIPUATHS, POBOJAUTCS TOJIBKO C JKEJIAHUS CaMHUX
oOydJalomuxcsi ¢ HapylmeHHsIMH CiIyXxa W WX poauTenedl  (3aKOHHBIX
IpeCTaBUTENCH ).

[Io pe3ynapTaraM MPOMEKYTOYHOW OIICHKH OBJIAJICHUS COJEP)KaHHEM
NpeIMEeTOB MHKJIa «MareMaTuka» TPUHAMAETCS pEIIeHHEe O COXPaHCHWH,
KOPPEKTUPOBKE  TOCTaBIEHHBIX  3a7a4, OOCYXJIECHHUS  Ha  IICHXOJIOTO-
[Eearorn4eckoM KOHCUJIMyMe (y4eOHO-METOJAMYECKOM COBETe W/WINW JIp.)
00pa3oBaTeNbHON OpraHU3AIMKU C 1EJIbI0 BBISIBICHUS MPUYUH W COTJIACOBAHUS
IJIaHa COBMECTHBIX JEHCTBUM TENarorMYecKOro KOJIJIEKTHBA, OpTaHU3alldd
B3aMMOJCHCTBHSI C POTUTENAMUA 00YYaIOIIErocs ¢ HAPYIICHHBIM CITyXOM.
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[Tpunoxenue A

IToaxoabl K oeHKe 00pa30BaTEeJIbHBIX Pe3yJIbTATOB 00YYAIOIIMXCSH €
HAPYILIEHUSIMH CJIyXa MO Y4eOHBbIM NmpeaMeTam nukiaa «MaremaTuka»

[Ipu oueHke pe3yabTaToB OO0Yy4YEHUs MATEMAaTHKE, BKIIOYas aiureopy,
FEOMETPHUIO, BEPOSITHOCTh M CTATUCTUKY, HEOOXOAMMO YYUTHIBATH OCOOCHHOCTH
peyeBoro u oOIIEeTr0 pPa3BUTHUS, MBICIUTEIBLHONU NEATEIIBHOCTH OOYyYaloIMXCs C
HapyleHusiMu cayxa. Jlonyckaercs nuddepeHinrpoBanHas oleHKa.

I'paduk u couepxkaHue JUArHOCTUK pa3pabaThiBaeTCSd y4yUTEIEM U
yTBEpXKJaeTcsad aJMHMHHCTpauuend oOpa3oBaTenbHOM opranuzauuud. Kpurepuu
OIICHKM YCTHBIX M TMHCHbMEHHBIX padoOT pa3pabaThIBAIOTCAd OpraHu3anuen
CaMOCTOATENIbHO W (UKCUPYIOTCA B JIOKaJdbHOM akTe. llpu ompenenenuu
KPUTEPHUEB OIICHKU CJEAYeT yYHUTHIBaTh OCOObIE 0Opa3oBaTeibHbIE MOTPEOHOCTU
oOyyJaroruxcsi ¢ HapymeHusiMu ciayxa. OleHka pe3yJbTaToB OOy4YeHUs JOJDKHA
BBICTPAWBATBHCS MCXOMAS U3 MOHMMAHUS TOTO, YTO OOYYArONIUICS MOT OCO3HAHHO
YCBOMUTH YYEOHBI MaTepual.

BaxxHpiM B OlleHKE padoOT SABJISIETCS TO, YTO BCE OMIMOKHU JOJAKHBI OBITh
UCIIpaBJIE€Hbl, a TMOCJIE ATOr0  3aKPEIUIEHO IMPaBUJIbHOE  BBINOJHEHUE
COOTBETCTBYIOIIUX JEHUCTBUM.

Ha xaxaom roay oOydeHust MpOBOASTCS Pa3IMUHbIC BUAbI JUATHOCTUKHU:

— cTapToBas (BXOJHOE OLICHUBAHUE);

— TeKyIllas IMarHOCTHKa;

— IPOMEXKYTOYHAsA TUarHOCTUKA.

CraproBasi AMarHOCTHKA

Ha3nauenue ctapToBO#l AMArHOCTUKU — BBISIBUTH TOTOBHOCTH O0YYAIOITUXCS
K OCBOCHHUIO MaTEMAaTUKU HA MPEJICTOSIIEM TOy O0yUeHHUs; Ka4eCTBO OCTATOYHBIX
3HAHWM OOYyYalolmuXCs 3a MPEAbIAYIINi y4eOHBIH TOJ; CIPOTHO3HPOBATH
METOJUYECKHE MPUEMBI, CPEICTBA KOPPEKIMOHHO-NIEJArOTNYE€CKOTr0 BO3ICUCTBUS
C YUY€TOM YpOBHSI aKTyaJIbHOTO Pa3BUTHS OOy4YalOIIUMXCA M HMX MOTEHIHANa K
OCBOEHHMIO COJIEpKaHUS JAHHOW y4eOHON AUCIUIUIMHBI.

Heuenecoobpa3Ho mpoBOAUTH CTAPTOBYIO JAMArHOCTHKY Ha 2-0U ydeOHOU
HeZele: KOHTpOJIbHas pabora mpeaBapsercs I[OBTOPEHHUEM  OCBOEHHOTO
MaTepuaia.

[To 3aBepiieHnn pabOThl OOyYaAIOIMIMMCS TPEJAOCTABISETCS BpeMsl Ha
caMoOIipoBepKy. B Xome Bceil KOHTPOJIBHON paldOThl O0O0ydYaroIIuecs MOTYT
M0JI30BaThCSl YEPHOBUKOM. B BHE CHpaBOYHBIX MaTEpHAIOB OO0YyYaIOIIMUXCS
MOTYT OBITH MPEJIOKEHBI (B ClIyyae HEOOXOAMMOCTH) aJTOPUTMBbI BBIMOJHEHUS
TOrO WJIA HHOTO BHUJA [JEATEIBHOCTH. I[IpOIOIKUTENBHOCTD BBIOIHEHUS
00yJaronMMuUcs KOHTPOJIbHOM paboThl —1 ypoK.

Texkyuias AMarHOCTUKA

Tekyias mpoBepKa OCYIIECTBIISIETCS. B MPOLECCE OCBOEHUS 00YYaIOIIUMUCS
KoM TeMbl. OHa MPOXOJUT B BUJIE OMPOCOB, BBINOIHEHUS CAMOCTOSITENbHBIX
pabotr. Kpome TOro, mo HUKIY H3YyUYEHHBIX TEMATHUYECKUX PAa3JEJIOB YUHUTEIb
OpraHu3yeT KOHTPOJbHBIE pabOTHI MO YKa3aHHBIM B MPOrpaMMe TEeMaTUYECKUM
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pazzenam.

B konme xkaxaol y4eOHONW dYETBEPTHM B paMKaxX TKYIIETO KOHTPOJIS
00s13aTEIPHO  OPTraHMU3yeTCS MOHUTOPHWHT, OPWUEHTHUPOBAHHBIA HA NpPOBEPKY
BOCNPUAMUSL HA CLYX U 80CNPOU3BEOCHUS MEMAMUYECKOU U MEePMUHOIOSUYECKOU
JIEKCUKU Y4eOHOU OUCYUNIUMBI, 4 MAKdCe JIeKCUKU N0 Op2aHu3ayuu yyeoOHou
Ooessimenvhocmu. JlaHHas mNpoOBepKa IUIAHMPYETCS W TNPOBOIAUTCS YUHUTEJIEM-
NPEAMETHUKOM COBMECTHO C Y4HUTEIeM-Ie(EeKTONIoroM (CypAoIenarorom),
KOTOPBIN BEIET crienuagbHble (KOPPEKLHOHHBIE) 3aHsATUs «Pa3BuTHEe BOCTIpUATHUSA
Y BOCIIPOU3BEACHUS YCTHOU peum».

Oyenusanue KOHMPOJILHOU PAbOMbl

OTBeT OIIeHUBAETCA OTMETKOM «5» B CIEIYIOLIUX CIydasiX:

— pa0oTa BBINOJIHEHA OTHOCTHIO;

— B JIOTMYECKUX PACCYXKICHUSX U OOOCHOBAHHUU PEIICHUS HET MPOOEIoB U
OIMOOK;

— B PEIIEHUW HET MATeMaTHYECKUX OMMOOK (BO3MOXKHA OJ[HA HETOYHOCTH,
OTIHCKA, KOTOPasi HE SIBJISICTCS CIAEACTBUEM HE3HAHUS WJIM HETIOHUMAHHS yIeOHOTO
Marepuana).

OtmMmeTKka «4» cTaBUTCS B CIEAYIOUIUX CIydasx:

— paboTa BBINOJHEHA IOJHOCTbIO, HO OOOCHOBaHHUS ILArOB pPELICHUS
HEJOCTAaTO4YHbl (€CIM yMEHHE OOOCHOBBIBATh pPACCYXKJEHUA HE SBWIOCH
crieuaIbHbIM 00BEKTOM MPOBEPKH);

— JOMYIIEHbl OJIHA OLIMOKAa WJIM €CTh JBa-TPU HEN0uY€Ta B BBIKIJIAJKAX,
PUCYHKax, dYepTexkax WM rpapukax (ecad d5TU BUAbl pabOT HE SBISUINCH
CreuaIbHbIM 00BEKTOM IIPOBEPKH).

OtmeTka «3» CTaBUTCS B CIECAYIONINX CIydasx:

— JomynieHo OoJsiee OJHOM OMOKKM WU Oojiee ABYX-TPEX HENOYETOB B
BBIKJIAJKAX, 4Yeprexax Wik rpadukax, HO oOydvaromuiics o0iamaer
00s13aTEIPHBIMA YMEHHUSMH 10 TIPOBEPSIEMON TEME.

OTMeTKa «2» CTaBUTCS B CIEIYIONIUX CIydasiX:

—  JIONYIIEHbl CYUIECTBEHHbBIE  ONIMOKH, JIEMOHCTPHUPYIOLIUE, UTO
oOyuJaromuiicsi He 00s1aaeT 00s13aTEIbHBIMU YMEHUSMU IO JAHHOW T€ME B TIOJTHOU
Mmepe.

IIpoMesKyTOYHAA AMATHOCTUKA

[IpoMeXyTOUHBI KOHTPOJb MO3BOJSET YCTAaHOBUTH YPOBEHb OCBOCHHS
oOydJarouMMucs OpPOrpaMMHOrO Marepuaja MO0 OKOHYAHMM KakJI0M y4yeOHOU
YETBEPTH/TPUMECTpPA U Ha KOHeI] yueOHoro roga. Bpems BeinonHeHus padboTsl — 1
ypok. B KoHTponbHOI pabote 1enecooO0pa3Ho 00ecneunTbh COUeTaHue 3aJlaHui
0a30BOr0 U MOBBIIIEHHOTO YPOBHEH.




