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PabGouass nmporpamma (manee — Ilporpamma) mo mpeamery «MaremaTuka»
aJpecoBaHa OOydYalIIMMCS C HapylmleHUsIMH cliyXxa (BKJIIO4Yas KOXJIEApHO
UMILJIAHTUPOBAHHBIX ), TIOJYUYaIOIIMM OCHOBHOE oOliee obpazoBanue. [Iporpamma
pazpaborana Ha ocHoBe DefepanbHOIO TOCYJAPCTBEHHOTO 00pa30BaTEIbHOIO
CTaHJapTa OCHOBHOro obmiero oopazoanus (IIpukaz Munnpocsemienusi Poccun
or 31.05.2021 r. Ne 287, 3apeructpupoBaH MHUHUCTEPCTBOM KOCTULIUU
Poccuiickoit ®@enepanuu 05.07.2021 r., per. Homep — 64101) (manee — ®I'OC
000), Konmenuuu pa3BuUTHs MaTeMaTHUecKoro obOpaszoBanus B Poccuiickoii
Oenepanuu (yTBEepkIeHa  pacrnopstkeHueMm  [IpaButensctBa  Poccuiickoit
®enepaunn ot 24 nekadbps 2013 r. Ne 2506-p), mporpamMbl BOCIHTAHHS — C
yu€TOM TpoBepsieMbIX TpeboBaHMII K pe3yiapTaTaM oOcBoeHusi (OCHOBHOMU
o0pa3zoBaTeIbpHOM TPOrpaMMbl OCHOBHOT'O OOIIIEr0 0Opa30BaHUsl.

IHosicHuTe/IbHAA 3aNIMCKA

MaremaTuka, SBISAACH OJHUM M3 CHCTEMOOOpPA3YyIOIIUX IPEAMETOB
Maremartuka, SBISAACH OJHHUM U3 CHUCTEMOOOPA3YIOUIMX IMPEIMETOB IIKOJIBHOIO
0o0pa3oBaHMsl, UTPAET BAXXHYIO POJb B JIMYHOCTHOM U KOTHUTHBHOM DPa3BUTHU
oOyuaroluxcs ¢ HapyueHusiMu ciyxa. CozpepikaHue JaHHOTO Kypca COAEHCTBYyeT
Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS, OBJIAJCHUIO PALMOHAIBHBIMU CHOCOOAMU U
npuéMaMu OCBOCHMSI MATEMAaTHYECKOTO 3HAHHWs, OCO3HAHUIO 3aKOHOB, KOTOpPBIE
JeKaT B OCHOBE HM3YYaeMbIX SIBJIICHHH, a TAaKKE CYIIECTBYIOIIMX B3aMMOCBS3EH
MEXY SBJICHHUSIMU.

3HauMuTENbHA POJIb Kypca MaTEMAaTHUKH Ui OBJAJICHUS OOYYAIOIIMMUCS C
HapyLIEHUSIMU CIyXa COIMAJIbHBIMU KOMIIETEHIIMSIMHU, BKJIIOYas CIIOCOOHOCTH
pemarb 3Ha4uMble /I TTOBCEAHEBHOM KM3HM YEJOBEKa MPAKTHUUYECKUE 3a7ayH,
YMEHUE UCIO0JIb30BaTh MNPUOOPETEHHBIE 3HAHMS Il U3YYEHHUS OKpYXKarollen
JIEUCTBUTEIBLHOCTH.

ConepxaHne Kypca MAaTeMaTHKU SBJISIETCS. BaXXHBIM W JUISL YCIIEIIHOTO
OCBOEHHUSI MPOTPaMMHOr0 MarepHuajia Mo APYrHMM Y4eOHBIM TUCLUIUIMHAM, IS
IPOAOKEHUs 00YUYEeHHs B CUCTEME HETPEPHIBHOTO 00pa30BaHMsl, sl IOJTOTOBKU
MOJIPACTAOILEr0 NOKOJIEHHS K TPYAOBOU JESITEIIBHOCTH — B CBSI3M C HEOCIIOPUMOU
pOJIBIO  MAaTE€MaTUKH B  HAay4YHO-TEXHUYECKOM IPOrpecce, COBPEMEHHOM
IIPOU3BOJICTBE, HAYKE.

OO0mas xapakTepucTuka yueOHoro npeamera «MaremaTuka»

VYuebnas mucuurmHa «MaremaTuka» ocBauBaercs Ha ypoBHe OOO 1o
Bapuanty 2.2.2 AOOII B mnponoHrupoBaHHbele cpoku: ¢ 5 mo 10 xiaccsl
BKJIFOUHUTEIILHO.

OCHOBHBIMM JIMHUSIMU COJEp:KaHusl ydyeOHOoro Kypca B 5—I10 kaccax
ABIIAIOTCS cienyromue: «Hucnaa u BbIYUCIECHUS Y, «Anredpa» («Anredpanyeckue
BBIDOKEHUS», «YpaBHEHUS W HEpaBEHCTBa»), «DyHkuumy», «l'eomerpus»
(«['eomerpuueckue ¢Gurypsl m uX CBOWCTBa», «M3mMepeHHE T€OMETPUUYECKUX
BEJIMYUHY), «BEPOATHOCTh U CTATUCTHKAY.

Pa3BuTre yKa3zaHHBIX JMHUN OCYIIECTBIISIETCS MAapauUIeNIbHO: Kaxkaas B
COOTBETCTBUH C COOCTBEHHOW JIOTHKOI, HO MPHU 3TOM B TECHOM B3aUMOJICHCTBUHU.
Kpome Toro, ux o0be1uHsET JOrnuecKas COCTABIIAIONMIAs, TPAJUIIMOHHO MPUCYIIIAs
MaTE€MaTUKE U MPOHU3BIBAIOIIAS BCE MATEMATUUYECKUE KYpPChl U COAEpPKATEIbHbIC



6

auann. CpopmynupoBanHoe Bo ®PI'OC OOO tpeboBaHHe «yMETh ONEPUPOBATH
MOHATUSIMU:  ONpPEAEIIEHUE, AaKcuoma, TEeopeMa, JI0Ka3aTelIbCTBO; YMEHUE
pacro3HaBaTh HWCTUHHBIE W JIO)KHBIE BBICKA3bIBAaHUS, NPUBOAUTH IPUMEPHI H
KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBAHUS U OTPULIAHUS BBICKA3bIBAHUI» OTHOCUTCS
KO BCEM Kypcam, a GOpMHUPOBAHUE JIOTHUYECKUX YMEHUHN pacrpeaeiseTcs o BCEM
rojgam obydenust Ha ypoBHe OOO.

B mnpouecce ypokoB maTeMaTHKM OOydarolMEcs € HapYIICHUSIMH CilyXa
3HAKOMSITCSI C Pa3HOOOPA3HBIMH MATEMATHYCCKUMHU TOHSITHSAMU M TEPMUHAMHU, C
MaTeMaTHYeCcKol (hpa3eosiorueli, 4YTO TO3BOJIIET CTUMYJIUPOBATH PEUEBOE
pa3BUTHE U TpeojojeBaTh ero Hexoctatku. M, Haobopor, Onmaromaps
COBEPIIICHCTBOBAHUIO CIIOBECHOW peYd MPOUCXOAUT Hauboyee Triay0okoe W
OCHOBATEJIbHOE  OCBOEHHWE  MAaTEMaTU4yecKOro  3HaHus,  (opMupoBaHUE
aOCTpaKTHOrO MbIIIIEHUsI. B 1aHHON CBSI3W CyUIECTBEHHAs pOJb B OOY4YEHHH
MaTeMaThKe [MPUHAJICKUT CIoBy. B cooTrBercTBUHM co  crnenudpukon
00pa30BaTeIbHO-KOPPEKIIMOHHON  paboOThl B XOJE  YPOKOB  MaTeMaTUKH
peaycMaTpuBaeTCa TMpeAbsBICHUE BepOANbHBIX MHCTPYKIUNA, MOCTaHOBKA
CIIOBECHBIX 3aJlay, NOOYXJeHHEe OOydYaloIMXCd K PACCYKICHUSIM BCIYX,
KOMMEHTUPOBAHHUIO BBHITIOJIHAEMBIX JEHCTBUN, OOBSICHEHUIO OCYIIECTBIEHHBIX
orepanui. YuuTenb JOJKEH CO3/1aBaTh YCIOBUS, IIPU KOTOPHIX Yy OOYUAIOIINXCS C
HApYIIEHHBIM CIIyXOM Oy/JeT BO3HUKATh MOTPEOHOCTh B PEYEBOM OOIICHHUM IS
MOJYyYeHHUs] TOM WJIM HHOW MareMaTudyeckod wuHOpManuu, a Takke
MJIAaHUPOBAHUSI, BBITIOJTHEHU S, MIPOBEPKHU MPaKTUYECKUX NencTBUi
MaTEMaTUYECKOrO COACPIKAHUS.

KornutuBHas cocrtaBidonias Kypca MaT€MAaTHKH I03BOJISIET OOECHEYHTh
Kak TpeOyeMbIil cTaHAapTOM HEOOXOAUMBIN (0a30BbIN) YpOBEHh MaTeMaTUYECKON
MOATOTOBKH, TaK U TOBBIIMICHHBIM ypOBEHb, HEOOXOIUMBIM IJisl yTIyOJIEHHOTO
U3Y4YEeHUS IPEIMETA.

Kypc maremaTukun UMEET S[pKO  BBIPAXKEHHYIO  BOCIHTATEIbHYIO
HaIpaBJIeHHOCTh. bnarogaps pa3HoOOpa3HBIM BUIAM JEATEILHOCTH U (opmam
opraHuzanuu padboThl OO0yYaIOIMIUXCS HA YpPOKaX MATeMAaTUKH TMPOUCXOJUT
BOCIIUTAHUE  LEJIEYyCTPEMJIEHHOCTH, BOJIA, HACTOMYMBOCTH, OCO3HAHHOMN
MOTPEOHOCTH TOBOAWTH HAYATOE JICJIO JI0 KOHIIA. BBITIONHSS T€ Wi WHBIE 3aaHus,
0oOyJaroluecs: ¢ HapyLICHUSIMH CIyXa OCO3HAIOT, YTO HEOpPEKHOE OTHOILIEHUE K
paboTe, OTCYTCTBHE COCPEIOTOUYEHHOCTHM TpU pEUIeHMH NpPUMEpOB, 3ajady,
OCYUIECTBJICHUM Trpapuyeckux padoT u Jp. OO0YCIOBIMBAET BO3HUKHOBEHHE
omnbok. OcyliecTBsis ACSATENbHOCTh B Tpymle, B MOATpynmnax, mnapax,
oOyyaromuecsi ¢ HapylieHUEeM cliyXxa ydarcs O€eCKOH(JIUKTHBIM crocobam
pelieHus MPoOJIEMHBIX CUTYaIlUl, CIIOPHBIX BOMIPOCOB, MIPUHATHIO HHOTO MHEHUSI,
YBAXEHUIO K TOYKE 3pEHHUSI IPYroro YesioBeKa.

ConepxaHue ypOKOB MaTE€MaTHKH IIO3BOJIAET TakKe OO0ecreynBaTh
ACTETUYECKOE BO3JECHCTBUE HA JMYHOCTh, B YACTHOCTH, 3a CYET NPEAbSIBICHUS
aKKypaTHO BBIMIOJIHEHHBIX JUJAKTUYECKUX TOCOOMi, aHanmm3a H300pakeHuH,
NPEJICTaBICHHBIX B yUeOHUKE, BKIIIOYasi TEOMETPUUECKHI MaTepual.

OcBoenne 00yYarOIIMMHUCA C HapyUICHUSIMH CllyXa [POTrPaMMHOIO
MaTepuana 1o MaTeMaTHKE OCYLIECTBIISETCS MPEUMYILIECTBEHHO HAa YpOKax IMOJ
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pyKoBOACTBOM YyuuTesnss. OaHako Juisi IPOYHOTO OCBOEHMS COJAEpPXKaHUs Kypca
TpeOyeTcs MPEeayCMOTPETh PETYJSIPHOE BBIIIOJIHEHUE JIOMAIIHUX 33JaHUM,
UCKJII0Yasi THU MPOBEJICHUSI KOHTPOJBHBIX padoT. [lpu onpenenenun coaepkaHus
U 00bEMa JIOMAIIHEro 3aJaHusl HEOOXOJUMO YUECTh HEAOMYCTUMOCTb NEPETPY3KH
oOyuJarouuxcst yaeOHbIM MaTepHaJIOM.

[IporpaMMa BKJIIOUAET TEMATUYECKYI0 M TEPMUHOJOTHYECKYIO JIEKCHKY,
KOTOpasi AOJHKHA BOMTH B CIOBAPHBIN 3amac 00y4arolMxcsl ¢ HapyLUIEHUSIMH CIlyXa
3a CYET IIeTICHANpaBICHHOW OTPAaOOTKU, MPEXkKIEC BCEro, 3a CUET BKIIOYCHUS B
CTPYKTYpPY CJIIOBOCOYETAHMM, IPEIIIOKEHUNA, TEKCTOB, B T.4. B CBSI3H C
(GOpMyIUPOBKOW BHIBOJIOB, BBIABMKEHHEM THIOTE3, OPOPMIICHUEM JIOTMUYECKUX
PacCyKIeHHH, IIPUBEACHUEM J0KA3aTENLCTB U T.IL

Ipunyunvr  peanuzayuu-obpazoeamenbHO-KOPPEKYUOHHOU — pabomuvl  Ha
ypoxax mamemamuxi.’

B cootBercTtBUM C npunyunom Hayumocmu B Xoje 0Opa3oBaTeNbHO-
KOPpPEKIIMOHHOIO  Tpoliecca  IpelycMaTpuBaeTcsi, BO-TIEPBBIX, BbIOOp U
IOpeIbsBICHUE MaTephalla B COOTBETCTBUU C TPEOOBAHMSIMHM M JTOCTHKEHUSMU
COBPEMEHHOW HAyKH, BKIFOUas MaTEMAaTHKY, MEAAroruKy, CypAONeaaroruky 1 Jp.
Bo-BTOphIX, mpHOOpeTaeMble  OOyYarOIIMMHUCA  3HAHUSA  JIOJDKHBI  OBITH
CUCTEeMHbIMHU. Bocnpusarve HOBOro mnpeacraBisieT coOOM Mpolecc, B KOTOPOM
KaXXJ0€ BIEPBbIE OCBAMBAEMOE SBJICHUE, TOT WJIM HHOW HE3HAKOMBIH OOBEKT
paccMaTpHUBAIOTCSI B CUCTEME Pa3HOOOpA3HBIX CBS3€ C WHBIMU SBJICHUSIMHU U
OOBEKTaMH: CXOJHBIMU U OTJIMYHBIMU. B-TpeTbuX, MNperbsABIsSeMbl MaTepHal
JIOJKEH OBITh IOCTOBEPHBIM, pacrojiaraTh MOJJUHHBIM HAyYHbIM 00bsCHEHHEM. B
KOPPEKIIMOHHO-00pa30BaTeIbHOM — MpPOLEcce Ha ypoKaX MaTeMaTUKH He
JIOMYCKaeTCsl ByJbrapu3alysi, Ype3mMepHasi ynpoEHHOCTb U3JI0KEHUs 3HAHUN CO
CCBUIKOW Ha OCOOEHHOCTH 00ydYarouuxcs, 00yCJIOBICHHbIE HAPYILIEHUEM ciyxa. B
COOTBETCTBUM C JI@HHBIM IPHUHIMIIOM IPEAyCMATPUBAETCS  BOIUIOIICHHE
MaTeMaTHUYECKUX MPEJCTABICHUN U IOHATUN B TOUHBIX CIIOBECHBIX 0003HAUECHMSIX,
onpeneneHusx. Kpome Toro, BaXHbIM yCIIOBUEM NPHUHIMIA HAYYHOCTHU SIBISIETCS
Takas oOpraHuzanus 00pa30BaTENbHO-KOPPEKLUMOHHOIO IIpoliecca, Korga y
OOy4JaromMXcst ¢ HapyNMICHUSIMH Ciiyxa (GOPMHUPYIOTCS adCTpakiuu U 000O0IICHUS
KaK SMIIMPUYECKOT0, TaK U TEOPETUYECKOr0 TUIIA. DTO MPEAINOAraeT MOCTUKEHUE
BHYTPEHHHUX CBS3€H U 3aKOHOMEPHOCTEW MAaTEMaTUYECKUX SIBIICHUM, OTHOLICHH,
3aBucumocTeil. HayuHocth B oOydeHun wmarematuke (anredpe, TreoMeTpuu)

! Ha ypokax IIpoBOAWTCS CIeNUalbHAas paboTa HaJ IOHHMAHHEM, HNPMMEHEHHEM B CAMOCTOSTEILHOH pedH,
BOCTIPUSITHEM (CIYXO3PHUTEIBHO U /WM HAa CIyX C y4ETOM YPOBHS CIYXOPEUCBOI'O PAa3BUTHS OOYYAIONIMXCS) H
JIOCTaTOYHO BHSTHBIM M €CTECTBEHHBIM BOCIPOM3BEICHHEM TEMAaTHUYECKOW M TEPMHUHOJIOTHMUYECKOH JIEKCHKH, a
TaKXkKe JICKCUKU II0 OpTaHU3allMd Y4eOHOW NEesITeIBHOCTH OOydJarommxcs Ha ypoke. YacTh NaHHOTO pPEYEeBOTO
MaTepuaia, y)Ke€ 3HAKOMOTro OOyJaroIIUMCs, MOXKET OTpadaThIBaThCS Ha KOPPEKIMOHHO-PA3BUBAIOIIUX Kypcax
«Pa3BuTHEe BOCHPHUATHS W BOCIPOHU3BEACHUS YCTHOW PEUYM» IPU COBMECTHOM IUIAHHMPOBAHWUHU PAOOTHI yUUTEIEM-
MPEIMETHUKOM H YIHUTEIEeM-Ie(heKTOIOroM (CypIomearorom), peaan3yoniM TaHHble Kypcsl. Ha KoppeKImoHHo-
pa3BUBAIOIIMX Kypcax y OOydJaromnXcs 3aKpEeIUIIOTCS YMEHHS BOCHPHATHA (CIYXO3PHUTENBHO W/WIHM HAa CIyX C
y9ETOM ypPOBHS UX CIIyXOPE4YE€BOTO PAa3BUTH) U JOCTATOYHO BHATHOTO M €CTECTBEHHOTO BOCIPOM3BEICHUS TaHHOTO
pedeBoro MaTepuana.

2 [TpuHUMITB KOPPEKIMOHHO-00pa30BaTebHOM paboThl Ha YpOKax MaTeMaTuku onpenenens no H.M. Hasaposoii u
I".H. baroBy. Cm. Hazaposa H.M., baros I'.H. MaTtemaruka ¢ Mmetoaukoi npenonaBanus. Jlexkuuu. s ctyn. ned.
¢-ta. — M.: U3n-8o MI'OITY, 1998. — C. 47 — 57.
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o0ecrieunBaeTcs TaKke 3a CYET MPENOCTABICHUS MaTepuana, Kacarolerocs
VCTOPUYECKOIO PA3BUTHS 3TOM HAYKU U €€ COBPEMEHHBIX JTOCTUKECHUM.

B cootBerctBUM ¢ npunyunom pazeusaioujeco o0oOyuenus: TpeOyercs
o0ecrieunBaTh CTAHOBJIEHUE I103HABATEIbHBIX W TBOPYECKUX CIOCOOHOCTEM
oOyyaroluxcs, yIpaBieHHE TeMIaMH U COJEpPKaHUEM HMX MaTeMaTHYECKOTO
pa3BUTHSA 3a CUET COOTBETCTBYIOIINX BO3AEHCTBUI. B pe3ynbTaTe 00yueHnue Oyaer
«BecTn» 3a coboi pasButHe. [Ipu 3TOM TpeOyercs mpeabsBiIeHUE MaTepuaia C
y4€TOM OCOOBIX 00Opa30BaTENbHBIX MOTPEOHOCTEN, PEUYEBBIX W IO3HABATEIBHBIX
BO3MOYKHOCTEM, HHIANBUAYAIbHBIX OCOOEHHOCTEN OOyYAIOIIMXCA C HApyLIEHUSIMU
ciayxa. Kpome Toro, npenycMarpuBaeTcsl BKIIOUEHUE B COJIEPKAHUE YPOKOB Kak
PENPOAYKTUBHBIX 3aJaHUM, TaK MW CO3JaHUE CHTyalHi IIO3HABATEIBHOIO
3aTpyIHEHMs], 3aJaHuil MNpoOJIEeMHOro xapaktepa. B uwncine TUNoB 3agaHuil
IIPEeTyCMaTPUBAETCS BBICOKHUI YJIEIbHBIN BEC TAKUX, KOTOPBIE TPEOYIOT aKTUBHOTO
UCIIOJIb30BaHUs CIIOBECHOU peYH.

C yuéroM npunyuna eocnumeigarouje2o oo6yuenus MPOrpaMMHBIN MaTepual
JIOJKEH OBITh OPUEHTUPOBAH Ha PAa3BUTHE Y OOYUaAIOLIUXCS C HAPYLIEHUSIMU CIIyXa
HOJIOKUTEIBHBIX MOpAJbHBIX U HPABCTBEHHBIX KauecTB. YUEOHBIH Marepuan
HA3BaHHOTO Kypca 00JIaJJaeT 3HAYUTENIbHBIM BOCIHUTATENIbHBIM IOTEHIIMAJIOM, B
CBSI3U C YEM JIOJKEH UCIOJIb30BaThHCS Ul PaCUIMPEHUsI KPyro3opa o0yJarommxcs,
pPa3sBUTHS  KYyJbTYPbl YMCTBEHHOIO TpYyJd, COBEPILICHCTBOBAHMUS HAaBBIKOB
palMOHAIIBHOM Opranu3auuu padotsl U Ap. K 3HauuMbIM QakTopam peannzanuu
MPUHIIMIIA BOCIHTHIBAIOIIETO OOYYEHHUs OTHOCATCS IIyOOKOE 3HaHWE MpelIMeTa
YUHUTENIEM, UHTEPECHOE U AOCTYITHOE JIJIsl OOYyHAIOIINXCS U3JI0KEHUE MaTepHaia.

Ipunyun cesasu obyuenus ¢ sHcusHvlo TpeOyeT, YTOOBI MPU OCBOSHUU 3HAHUUN
oOydJaroniecss ¢ HapyUIeHUSIMU CJIyXa, C OJHOH CTOpPOHBI, OMHUPAIUCH Ha
COOCTBEHHbIN KM3HEHHBIM M MpPaKTHUYEeCKUH omnbIT. C Apyroil CTOPOHBI, BaKHO
oOecrieynBaTh MPUBICYCHUE TPUOOPETEHHBIX 3HAHUM U YMEHUN B TTOBCEIHEBHOM
JKA3HEHHOM IIPAaKTUKE, B pasHbIX BuAax aAesarensHocTd. [IpemycmarpuBaercs
pEryJiipHOE€ O3HAKOMJIEHHE OOYyYarolMXCs C TeM, KaK 4YeJIOBEK HCIOJb3YyeT
MaTeMaTUYeCKUe 3HaHMS B Pa3jMUYHbIX COLUAIBbHO-OBITOBBIX CHUTYyallUsX, Ha
IIPOM3BOJICTBE U T.II.

Ipunyun npounozo yceoenusi 3uauuti 0cO00 3HAUYUM B 0Opa30BATEIBHO-
KOPPEKIIMOHHON paboTe B CBSI3U C OCOOEHHOCTHIO OOYYaIOLIUXCS C HapylICHUEM
ClIyXxa CpaBHHUTEJIBHO OBICTPO 3a0bIBATh OCBaMBaeMblii y4eOHBIM MaTepuan. B
JAHHOW CBSI3M JUIS1 aICKBATHOTO OCO3HAHMS M MPOYHOTO 3alIOMUHAHUS MaTepUalia
TpeOyeTcss omopa Ha BCE COXpPaHHbIE AaHAJIMW3ATOPbI,  HCIOJIb30BAHUE
KMHECTE3NYECKUX OIYIIEHUN B BOCIPUITHH MaTEMaTHYECKUX 00BEKTOB. BaskHbIM
TaKXXe SIBJISAETCS YBSI3bIBAHUE BHOBb 3allOMMHAEMOIO0 C pPaHEe IOJYyYEHHBIMH
3HAHUSMH, BKJIFOYEHNE HOBOT'O 3HAHHUS B YK€ CIIOKUBIIYIOCS CHCTEMY; Pa3BUTHE
CIOCOOHOCTHM K  ONOCPEJAOBAHHOMY  3allOMHMHAHHWIO,  COBEPILEHCTBOBAHHE
COOTBETCTBYIOIIUX  MBICIUTENbHBIX TpUEMOB. TpeOyeTcsi MpemnycMOTPETh
CHUCTEMATUYECKOE HCIIOIb30BaHUE YNPAKHEHUM HA NOBTOPEHUE U 3aKpEIlICHHE
IIPOMAEHHOTO MaTepurasa ¢ BKIOYEHUEM B IOBTOPEHUE HIIEMEHTOB HOBU3HBI.

Ilpunyun ucnonvzosanus HA2AAOHOCMU TPELYCMATPUBAET MOCTEIEHHBIN
[epexo] OT HANIHOCTH K CIOBY, COYETAaHHWE HATJIAJHOCTH CO CIIOBOM.
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Peanuzanus gaHHOrO mNpHHLOMIA TpeOyeT y4y€Ta TOro, YTO HArJISAHBIE BUIBI
MBIIJICHUST HAXOJATCA B TECHOM B3aMMOJIEUCTBUM CO CIIOBECHO-JIOTHYECKUM
MbIlIJIeHHEeM.  JlaHHOe  B3auMOJEWCTBME  HAYMHAETCS C  MBICICHHOTO
dbopMHpoOBaHUS HATJISIIHBIX OOpa30B HAa OCHOBE CIIOBECHOTO TEKCTa (HAmpUMED,
yclloBUs 3a7aun) B (popMe mepeBojia Ha s3bIK 00pa30B COAEpPKaHUS dTOTO TEKCTa
(3aaun) — yCTHOTO JIMOO MUCBMEHHOTO. B TaHHOM cilydae HarjsiaHbIA MaTepual
npeacTaéT B BUJEC BHEIIHEH OMOpPbI BHYTPEHHUX JEHCTBUN, KOTOPHIE BBIMOIHSET
OOy4aroluiicsl ¢ HapYIICHHBIM CIyXOM IOJ PYKOBOJCTBOM meaarora. Ilo mepe
OBJIQJICHUS] MAaTEMAaTUYECKIMU TOHATHUSIMHU, a0CTPAKTHO-JIOTHYECKUM MBIIUICHUEM
TJIaBHOE COJIepKaHHE B OOYYEHMHM MATeMAaTHUKH COCTaBISIOT HE CaMH IPEIMETHI,
SBJICHHS, @ CYLIECTBYIOUIME MEXKIYy HHUMH CBA3M MU OTHOUEHUs. OObIYHOU
HaIJISIIHOCTU CTAHOBUTCS HEIOCTATOYHO, B CBSI3M C YEM BCTYIAET B CUILY HPUHYUN
mooenuposanus. OH HE TPOTUBOIIOCTABIEH MPUHLMUITY HATISAHOCTH, a SBIISETCS
ero BbicuIedl cryneHbto. buaromapss MopaenupoBaHuio  oOydaromuecs ¢
HapylLIEHUAMH CcllyXa B HalJIAIHOM BUJE (IIOCPEACTBOM CXeM, TIpaluKOB,
YyepTeKel) OCBaUBAIOT METOJbl U CIIOCOOBI MO3HAHUS M3YYaeMbIX OTBICUYEHHBIX
CBSI3¢M W OTHOIIEGHUH MEXIYy NpeIMeTaMH, SBJICHUSMH, IIOMCKAa HOBBIX
BHYTPEHHUX OTHOILICHUW M 3aBUCHUMOCTEM. B CBOI0O ouepenp, HEYMEPEHHOE
UCIOJIb30BaHUE CPEJCTB HArJSAHOCTH MOKET OTBJEKaTh OOy4YaroIUXcsi OT
IIOCTABJICHHOW Iepel HUMHU y4yeOHOW 3amaun. B cooTBeTCTBHUM C 3TUM HE
npeaycMaTpuBaeTca 3aJepKKa Ha HarsagHbIX (opMmax JeWCTBHM, CHOCOOOB
BBINIOJIHEHUS 3aJlaHUi B TEX CIy4asx, Korjga y oOydarouuxcs ¢ HapylIeHUsIMU
ciyxa chOpMUpPOBaHbl MBICICHHBIE 00pa3bl 2TUX JedcTBui. OpHAKo mpHU
BO3HMKHOBEHUHU TPYJHOCTEH B CBSA3M C OCBOCHHEM MaTepHalia, IpeICTaBICHHOTO B
OTBJICUEHHON  (dopme, TMpeAyCMATpUBAETCS  BO3BpAlleHUE K  HAIJISIHO-
MIPAKTUYECKOM OCHOBE 3aJaHUS.

Ipunyun unOUBUOYAILHOCO NOOX00a K 00y4arOWuUMcs B YCIOBHUSIX
KOJUIEKTUBHOTO OOyYeHHs MaTeMaTuKe TMpeaycMaTpuBaeT Y4€T TOro, 4YTO
YMCTBEHHbIE, pEUEBbIE, KOMIIEHCATOPHbIE BO3MOKHOCTH OOYydalolIUXCS C
HapylLICHUSIMH ciyxa pa3iuyHbel. B 3Toil cBsizu TpeOyeTcs MHIMBUIYyaTu3alus
3aJJaHUI MO0 KOJIMYECTBY M COJEP)KAHUIO, MPEIYyCMaTPUBAIOTCS Pa3IMuHbIe MEpPbI
MOMOIIH Pa3HbIM 00YYarOIIUMCSL.

Ilpunyun onoper 6 o00yyeHuu Mmamemamuxke HA 300pPOBble  CUNbL
obyuaroujecocss TpeOyeT KOPPEKIIMOHHOW HAampaBICHHOCTH 00pa30BaTEIbHOTO
npoiecca. O0yyaronyecs ¢ HapyUIEHUsIMU CIyXa OBJIAJIEBAIOT MAaTEMaTUYECKUMU
3HAHMSIMU  [IPEUMYIIECTBEHHO TOCPEJACTBOM CIYXO3PUTENBHOTO BOCHPUSITHS
y4eOHOro Mmarepuajna C aKTHUBHBIM NPHUBJICUEHHEM COXPaHHBIX AHAJIM3aTOPOB,
NOJAKPEIUIAsl W pacliupsisi ToJlydaeMble 3HaHUA Onarojaps NpPaKTUYECKON
NEeATEIbHOCTH,  YYBCTBEHHO,  JIBUTATEIbHO,  OCS3aTE€JbHO  BOCIPUHUMAs
MaTemMaTHuueckue OOBEKThl M sABIEHUS. Pa3zHooOpas3Hble BUIBI AESITEIBHOCTH,
Harpy>kasi pa3jIMyHble aHAIU3aTOPbI, Yallle UX COYETaHUs, O3BOJISIIOT CO3/1aBaTh B
co3HaHuM Ooyiee sSCHbIE W MPOYHbIE 00pa3bl MOHATHS  M3y4aeMOTO
MaTEeMaTUYeCKOro Marepuaia.

IIpunyun desmenbHocmMHO20 NOOX00a OTPAXKAET OCHOBHYIO HANPABIEHHOCTh
COBPEMEHHOW CUCTeMbl 00pa30BaHMs OOYUYaIOLIErocs C HAPYIIEHHBIM CIYXOM, B
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KOTOPOW JEATEeTbHOCTh pacCMaTpUBAETCA Kak mporecc (HOpMHUpPOBAHHS 3HAHUH,
YMEHMM M HaBBIKOB U Kak YCJIOBHE, OOECHeuMBarolliee KOPPEKIMOHHO-
pa3BHUBAIOIIYIO0 HANpaBIEHHOCTh 0Opa3zoBaTenbHOrO mnpouecca. Ocodboe MecTto B
peanu3aldd  JAHHOTO  NPUHLMINA  OTBOAMTCS  NPEAMETHO-IPAKTUYECKOU
JEATEIbHOCTH, KOTOpash pacCMaTpUBACTCS KAk CPEACTBO KOPPEKLIHH U
KOMIIEHCAIIUM BCEX CTOPOH NCUXMKH O0YYarOLIerocsi ¢ HapyIIEHHBIM CIyXOM — B
COOTBETCTBUM C IICUXOJOTMYECKOM TEOpUEH O ACATEIBHOCTHOM ACTEPMHUHALMH
NICUXUKU.

Ipunyun eduncmea ooyueHus mamemamuxe ¢ pazgumuem CJl108eCHOU peyu U
Hepeuesvix Ncuxudyeckux npoyeccog OOYCIOBIEH CTPYKTYpOH HapyILICHHs,
0COOBIMU 00pa30BaTEIbHBIMU TOTPEOHOCTAMU OOYYAIOUIUXCS C HAapYyIICHUSIMU
ciyxa. B cOOTBETCTBMM C 3TUM B XOJ€ YPOKOB TpeOyeTcs yAensiTh BHUMAaHHE
paboTe HaJ MaTeMaTH4YeCKOM TEpPMHMHOJIOTMEN, paclIUpsTh 3amac MoOJAENed Hu
BAapUAHTOB BBICKA3bIBAHUI MAaT€MaTHYECKOIro cojepkanus. OBiajeHue CIOBECHON
peublo B XOJI€ YPOKOB MaTeMAaTHUKH (anreOpbl, FTEOMETPHUM) SIBISIETCA YCIOBUEM
JAIBHEHMIIEr0 N3yYeHUsl 3TOM TUCLUUILIMHBL, a TAaKKE€ OCBOCHHS IIMPOKOIrO Kpyra
MaTEeMaTHUYECKUX U KUTEHCKUX MOHATHH, HCIOJIb3YEMBIX B OOUXO/IE.

IlenenanpaBieHHas paboTa MO Pa3BUTHUIO CIOBECHOW peun (B YCTHOM U
NUCHbMEHHON (popMax), B TOM UHCIE CIyXO3PUTEILHOTO BOCIPUATHUS YCTHOM peun,
pe4YeBOro  ciayxa, IPOM3HOCUTENIBHONW CTOPOHBI peun  (MpeXIe  BCEro,
TEMaTUYECKOW U TEPMHUHOJOTUYECKON JIEKCUKH Y4eOHON AMCLMIUIMHBI U JIEKCUKU
T10 OPraHU3alMK YYeOHOM NeATEILHOCTH ) IIPELYCMATPUBAETC Ha KaXKI0M ypOKe®,

B mpouecce ypokoB MareMaTHKu TpeOyeTCs OJHOBPEMEHHO C Pa3BUTHEM
CJIOBECHOM peyu oOecrieunBaTh Pa3BUTHE Y 00YUAIOLIMXCS C HAPYLIEHUAMH CIyXa
JIPYTUX IICUXUYECKUX MTPOLECCOB. B yacTHOCTH, MpelyCMaTprUBAETC PyKOBOJICTBO
BHUMAaHHEM OOYyYaloIIMXCs Yepe3 MOCTAHOBKY M aHajIu3 y4eOHbIX 3a/ad, a TaKkKe
COCPEOTOYEHUE M TNOJIJAEPKAHWE BHUMAHUS 3a CUET IPUBJICYECHUS CPEJICTB
HaIJISIHOCTH, BHJIEOMATEPUAIIOB, JOCTYNHBIX II0 CTPYKTYpE M COJEPKAHUIO
CIIOBECHBIX MHCTpYKUMH. Pa3zButue mnamsaru oOecnednBaercs MOCPEICTBOM
COCTaBJICHUsI CXEM, aHaju3a COjepXaHWs TalJMll, TEKCTOBBIX 3anay. Pa3Butue
MBIIUIGHUSI W €ro omepanuii oOecrieunBaeTcss 3a CUET  YCTaHOBJICHUS
MOCJIEOBATEIbHOCTH  BBINOJIHEHNS BBIYMCIHMTENIbHBIX JACHCTBUH, NPUYUHHO-
CJICICTBEHHBIX CBsI3ed U Jip. B 00pa3oBaTeIbHO-KOPPEKIIMOHHOM paboTe ciemayer
C/IeNIaTh aKIEHT Ha Pa3BUTUU Y OOYYAIOIINXCS CIIOBECHO-JIOTMYECKOTO MBIIIJICHUS,
0e3 4ero HeBO3MOKHO IMOJIHOLEHHO PACCYyXAaTh, J€JaTh BBIBOJbI, OCYIIECTBIATh
BBIJIBOKCHUE U NPOBEPKY TMNOTe3. B HaHHOW CBA3M NPOTrpaMMHBIA MaTepUall
JIOJKEH M3JIaraTtbCsl YUYUTEIEM SICHO, MOCIEA0BATEIBHO, C BKIKOYEHUEM CHUCTEMBI
apryMEHTOB U MOJIHBIM OXBaTOM TeMbl. BakHasi poJib B pa3BUTUU Yy O0yYAIOIINXCS
C HapyWEHHUSIMHU CIIyXa CJIOBECHO-JIOTMYECKOTO MBIIIJICHUS TPUHAIICKAT

3 PaboTa 1o pasBUTUIO BOCIPUATHS U BOCIPOU3BEIEHUS YCTHOM peuH He JOJKHA HAPYIIATh €CTECTBEHHOIO XOa
YpOKa, IPOBOJUTCS HA JTanax 3aKperIeHUs] U MOBTOPEHUS] y4eOHOro MaTepHaia; B XOAe ypoKa oOecreunBaeTcst
KOHTPOJIb 32 MPOU3HOIICHHEM O0YYaIOIINXCs, MOOYKIAECHHE K BHATHOW M €CTECTBEHHOH pedd C UCIOJIb30BaHUEM
NPUHATBIX METOJMYECKUX MPHEMOB paboThl, HA KaXIOM YpOKe MpeaycmarpuBaercsi (OHETHHecKas 3apsiiKa,
KOTOpast IPOBOJATCS He Oojee 3 -5 MUHYT.
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OOCYXKICHUIO M BBIBEJECHUIO (HOPMYJ, MOJEIMPOBAHUIO MPAKTHMUECKUX 3a7ad C
MIOMOIIBIO ()OPMYJI, BBITIOJTHEHUIO BRIYUCICHUH 110 (hopMyiaM U JIp.

B cootBercTBUM ¢ npuHyunom ummeHcugukayuu peuesoco 0OWeHUs
(KOMMYHUKAaTHBHOCTH) TpeOyeTcs CO3JaHhEe Ha YpOKax MaTeMAaTHKH CHTYyallhi
pedeBoro odOmenus. s storo, kak w Ha dTamme HOO, BaXHO MpPaKTHKOBATH
pasnuaHbie (popMbl pabOTHI: MapamMu, MaJBIMU TrpynnamMu v ap. [lanasie Gopmbl
paboThl, HApSAAYy C HWHBIMH, TIO3BOJSIOT OCYIIECTBISATh KOMMYHHKATHBHOCTH
y4eOHOr0 MaTeMaTHYeCKOro MaTepuaia U caMod OpraHu3aliu padoThl HA YPOKeE,
aKTUBU3HMPOBATh «MATEMAaTUYECKUID CIOBAPh, «MaTEMAaTHUYECKYI0» (Ppa3eosoruio,
COBEpIICHCTBOBATh Yy OOY4YaIOIIMXCS yMEHHUS JIOKa3blBaTh, pPacCyXkaath,
dbopMynupoBaTh  BBIBOJBI, H3BJIEKaTh M  aHAIU3UPOBATh  HMH(OpPMALNIO
MaTEeMaTHUECKOTO COJIEPKaHusI.

B npouecce oOpazoBaTeIbHO-KOPPEKIIMOHHOW pabOThl MOTYT  OBITh
WCIIOJIb30BaHbl IU(PPOBBIE TEXHOJOTUHU, K KOTOPHIM OTHOCSAT WH(OpMaAIMOHHO-
oOpa3oBaTebHbIE Cpelibl, AIIEKTPOHHBIN oOpa3oBaTenbpHBIl  pecypc,
JUCTAHIIMOHHBIE 00pa30BaTeIbHbIE TEXHOJOTHH, DSJEKTPOHHOE OOyueHue ¢
MOMOIIIbIO UHTEPHETA U MYJIbTUMEIHA.

[IpeumymiecTBaMu  HUCHOJB30BaHUS  MUQPPOBBIX  TEXHOJIOTHMA B
00pa30BaTeNbHO-PEaOUINTALIMOHHOM  MpOIECCe  SIBJSIOTCS  JOCTYIHOCTb,
BApUATUBHOCTh, HAIVBIAHOCTH  OOy4YeHus, oOpaTHas CBsI3b  Y4YUTENs C
00y4aroIUMUCS, TOCTPOCHUE HHIWBUIYATbHOU TPAGKTOPUU M3y4eHUS Y4eOHOTO
MaTepuaina, oOydeHrne ¢ MPUMEHEHHEM HWHTEIICKTYadbHBIX CHCTEM TMOICPKKU
(mns aganTanuu yueOHOro mMatepuana K 0coObIM 00pa3oBaTeNbHBIM NOTPEOHOCTSIM
oOyuaromuxcs). Opranuzanusi 0OydyeHHs] Ha OCHOBE IU(PPOBBIX TEXHOJIOTUH
MO3BOJIAICT AKTHUBU3WPOBATH KOMIICHCATOPHBIE MEXAaHM3MBI  OOYyYaronIuxcs,
OCYIIECTBIATh  00pa30oBaTENbHO-PEAOMIMTAIIMOHHBIM  TpOIlecC Ha  OCHOBE
MOJINCEHCOPHOTO MOX0/a K TPEOI0JICHUIO BTOPUYHBIX HAPYIIIEHUN B PA3BUTHH.

[{udpoBbie TEXHOIOTHH MOTYT MCIOJIB30BATHCS B PA3JIMYHBIX BapHAIUsIX: B
BUJIC MYJbTUMEAUNHBIX TPE3EHTAllMi, KaKk ydyeOHMK MW paboudas TeTpajb, B
KaueCTBE CJIOBAPS WJIM CIPABOYHUKA C YUEOHBIMH BUACOPMIbBMAMU, KaK TPEHAKED
JUTSI 3aKPETITICHUST HOBBIX 3HAHWM WITM B BUJIE TTPAKTUYECKOTO TTOCOOUSI.

NudopmarnmonHo-oO6pa3oBaTenbHas cpeia o0pa3oBaTEILHOTO YUPESKICHHUS,
OpraHW30BaHHAas C  HWCMOJB30BAHMEM  IMHU(POBBIX  TEXHOJOTUM,  JOJDKHA
o0ecreynBaTh:

—  nH(OPMAIMOHHO-METOIMYECKYI0  TMOAJEPKKY  00pa3oBaTeIbHOTO
mporecca ¢ yuéToM 0cCoOBIX 00pa3oBaTEIbHBIX MOTPEOHOCTEH OO0ydaroUuxcs ¢
HapYIICHUEM CITyXa;

— TIUIAaHUpOBaHWE O0pa30BAaTEIBLHOTO TMpollecca M €ro  PecypcHOro
o0OecriedeHrss B COOTBETCTBUU C (pelepalibHBIMH TPEOOBAHUSIMU OCHOBHOTO
oO1mrero oOpa3oBaHus;

— MOHUTOPHHT ¥ (DUKCAIMI0O XOJa M Pe3yJbTaTOB 00pa3oBaTEILHOTO
mporecca JUIsi  OTCIACKHBAHWS JUHAMUKMA YCBOEHHUS Y4yeOHOro Marepuasa
00y4aIOIUMUCS C HapYLUICHUEM CITyXa;
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— y4€T CaHMTApPHO-3MHUAEMUOJIOTMYECKUX TpeOoBaHUIl Mpu 0O0y4YeHUU
HIKOJIbHUKOB C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3JI0pPOBbsl (C HApyIICHUSIMU
cIIyXa);

— COBpPEMEHHBIE MPOLEAYPHI CO3aHMs, TTOUCKA, cOOpa, aHaIn3a, 00paboTKH,
XpaHEHUs U MpeACcTaBIeHUs HHPOPMAIIHH;

— JIMCTaHIMOHHOE B3aMMOJICUCTBHE BCEX YYACTHUKOB OOpa30BATEIHLHOTO
npoiiecca (OOy4arolMXCsi C HApyIIEHHEM CilyXa, MX poAuTeNeld (3aKOHHBIX
npecTaBUTENEH), MeJarornyeckux pabOTHUKOB, OpraHOB yImpaBieHUs B chepe
oOpa3oBaHMsl, OOIIECTBEHHOCTH), B TOM UYHMCJE MPHU peaTH3aliy TUCTAHIIHOHHOTO
oOpa3oBaHMUs.

B pesynbrare ucnonb3oBaHus HU(POBBIX TEXHOJIOTHH B 00pa3oBaTeIbHOM
mporecce y o0ydaroumxcs ¢ HapylieHHeM ciiyXxa (OpMHUPYIOTCS YeThIpe BHIA
1U(POBON KOMIETEHTHOCTH:

*UH(QOpPMAIIMOHHAs M MEIUAKOMIIETEHTHOCTh (CIOCOOHOCTh paboTaTh C
pa3HbIMH LU(PPOBBIMU PECYPCAMHU),

*KOMMYHUKATHBHasg (CIOCOOHOCTh  B3aUMOJIEHCTBOBATh  IMOCPEICTBOM
6510r0B, (HOPYMOB, YATOB U JIp.),

*TeXHUYECKasi (CIOCOOHOCTh MCIMOIb30BaTh TEXHUYECKUE U MPOrpPaMMHBIE
CpEJ/ICTBA),

srioTpeOuTeNbCkass  (COCOOHOCTh  pemiaTh € MOMOIIBI0  HUGPOBBIX
YCTPOMCTB U MUHTEPHETA pa3InyHbIe 00pa30BaTEIbHbBIE 33/1a4N ).

Hesn u3yyenus yyeoHoro npeamera «MaremaTuka»

Llenv yuebHOU OucyuniuHbl 3aKIIOYAETCd B OOECIEYEHUU OBJIAJICHUS
OOyJarolmMuMHUCd € HapYyIICHUSIMH  CIyXa HEOOXOJUMBIM  (OmpeaeasieMbIM
CTaHJIaPTOM) YPOBHEM MaTEeMaTHUECKOW TOJATOTOBKM B E€IMHCTBE C DPa3BUTHEM
MBIIUICHUS U COLIMATIbHBIX KOMITETEHITNH, BKITFOYAs:

— (QopMupoBaHME UEHTPAIBHBIX MATEeMATHUYECKUX TOHSATHH (YHUCIIO,
BEJIMYMHA, TeoMeTpuueckas (urypa, NEpeMEHHas, BEPOSTHOCTb, (QYHKIMS),
00eCreunBaIIUX MPEEMCTBEHHOCTh U IEPCHEKTUBHOCTh MaTeMaTUYECKOTO
oOpa3oBaHus 00YyYaIOIINXCS;

— MOJIBEe/ICHNE 00YyYaroInXcs Ha JOCTYITHOM JJIsi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMaTHUKU U OKPYXKAIOIIEr0 MUpa, MOHUMAaHME MATeMaTHKU Kak
yacTH 00IIeH KyJIbTyphl YEJI0OBEUYECTBA,;

—  pa3BUTHE  UWHTEIUICKTYyalbHBIX M  TBOPUYECKHX  CIIOCOOHOCTEM
oOyJaromuxcs, MO3HABATEIBHON AaKTUBHOCTH, WCCIICOBATEILCKUX YMEHUH,
KPUTHUYHOCTH MBIIIJICHUS, UHTEPEca K N3YUCHHIO MAaTEeMaTHKH;

— ¢opmupoBaHne (HYHKIMOHAIBHOM MaTeMaTHYeCKOW TIPaMOTHOCTH:
YMEHHsI pacro3HaBaTh IMPOSBICHUS MAaTEeMATHUYECKUX TMOHSATHH, OOBEKTOB H
3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX CHUTYAIMSIX U MPU M3YYCHUH IPYTHUX
y4eOHBIX TPEAMETOB, TMPOSIBICHUA 3aBUCUMOCTEM ©  3aKOHOMEpPHOCTEH,
dbopMynupoBaTh UX HA SI3bIKE MATEMAaTUKU M CO3/1aBaTh MaTeMAaTUYECKUE MOJEIH,
IPUMEHATh OCBOEHHBIM MaTeMAaTUYECKUH ammapar s peHIeHHs MPaKTHKO-
OPUEHTHPOBAHHBIX  3a7a4, HWHTEPIPETUPOBaTh M OLIEHWBATH IOJIyYCHHBIE
pe3yIbTaThl.

Mecto npeamera «MaTtemMaTuka» B y4eOHOM IJIaHe
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VYuebnpii mpeamer «MaremaTtuka» BXOAUT B TPEAMETHYIO 001acTh
«Marematuka u ”HGOPMATHUKAY, ABIISISICH 00S3aTEIIbHBIM.

VYyeoOusiii npenMer «MaremaTtukay SBISIETCS OOIMIMM ISl 00YYaroIIUXCs C
HOPMATHUBHBIM PA3BUTHEM U C HAPYIICHUSIMH CIIyXa.

Conepxxanue yuyeOHoro mpenmera «MaremaTtvka», NpPEICTaBICHHOE B
paboueit nmporpamme, cootBercTByeT ®I'OC OO0, amanTHpoOBaHHONW OCHOBHOM
oOpaszoBaTeILHON ITporpaMMe OCHOBHOTO 00111ero oOpazoBaHus (BapuanT 2.2.2).

B 5-10 kmaccax y4yeOHbId mpenMer «MaremaThka» H3y4daeTcss B paMKax
CJIETYIONTUX YICOHBIX KYPCOB:

B 5—6 Kknaccax — «Marematukay, 4

B 7—-10 kmaccax — «Anredpa» (BKJIOYas 3JIEMEHTbl CTATUCTUKU U TEOPUU
BeposATHOCTEN), ° «['eomeTpusi», ® « BeposATHOCTD M CTATHCTHKAY. |

Copep:xanue y4eOHOro npeamera

Conepxxanue yuyeOHoro mpenmera «MaremaTuka», MPEACTaBICHHOE B
paboueit mporpamme, cooTBercTByer ®I'OC OO0, aganTUpOoBaHHONW OCHOBHOM
00pa3oBaTeIbHON POTrpaMMe OCHOBHOTO 0011iero oopazoBanus (Bapuant 2.2.2).

Conepxxkanue yueOHOro npeamera «MareMmaTuka
5 KITIACC
(1-ii rox o6y4enus Ha yposae 000)8

Harypanbshbie uncina. JIelcTBUS ¢ HATYpaJIbHBIMU YUCIAMU

Harngaanasa reometpust. JInHNM Ha TIOCKOCTH

OOGBIKHOBEHHBIE IPOOHU

Harnsgnas reomerpusa. MHOTOyroiabHUKH

Hecsatuunsie qpodu

Harnsinnas reometpus. Tena u purypsl B mpoCTpaHCTBE

O060011IeHne U cucTeMaTU3alus U3y4YeHHOTO MaTepHralia

Buowt oesamenvnocmu ooyuarouguxca.

— 00CYXXJIEHHE pacCMaTPUBAEMBIX MOHATUH, (OPMYITHPOBAHUE MTPABUI;

— BbIIeNIeHHE (B COOTBETCTBHM CO CJIOBECHOW WHCTPYKIIUEH) U CIIOBECHOE
0003HaueHNEe N300PAKEHHBIX O0BEKTOB;

— BBITIOJIHEHHE Tpaduueckux padoT (M0 CIOBECHOW MHCTPYKIIMH, 00pasily,
110 aHAJIOTHH U p.);

— BBITIOJTHEHNE BBIYUCICHUN B YCTHOM M MUCbMEHHOU (popmax;

— COCTAaBJICHHE IJIaHA U 00CYKJIeHHE Ccrioco0a pelIeHus 3a1auH;

— oOcyxnaenue u BbIBOA (opMyn (dhopmyibl MyTH W JAp.), 3HAYEHUH
BXOJAIIUX B HEE OYKB; HAXOXKJIEHUE 1O (PopMyIie YKa3aHHBIX JTaHHBIX;

— MIOCTPOCHHME JIOTHYECKUX LIETIOUEK MPH JT0KA3aTeIbCTBE U JUAJTIOTE U JIp.

4Ha U3yYCHHE MaTeMaTHKH B 5, 6 Kilaccax BBIACISICTCS 0 5 yacoB B Henenro (170 9acoB B roj).

% Ha usyuenue anreGpel B 7 Kiacce Beyiensercs 3 4aca B Heaemo (102 gaca B ron), B 8 u 9 kimaccax no 2 yaca B
Hezaemo (68 gacoB B rox), B 10 kimacce — 4 gaca B Hezgento (136 gacoB B rox).

® Ha m3yuenue reometpuu B 7, 8, 9 Kiaccax BblgenseTcs o 2 4acoB B Heaemo (68 dacos B rox), B 10 knacce — 1 yac
B Hezemo (34 Jaca B Tof).

" Ha nsydenue Kypca «BeposTHOCTh U cTaTHCTHKa» B 7 - 10 Knaccax Beigensercs no 1 gacy B Hezemo (34 yaca B
roxm).

8 Coxpanserca comepkanue M 00BEM MaTepuana, mpeicTaBieHHoro B npumepnoit OOIl — mms mepsoro roga
o0yuenus Ha ypoBHe OOO.
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TemaTnueckasi ¥ TEPMHHOJIOTHYECKAS JEKCHKA

Cnosa u cnosocouemanus

Jlenenue, 10Ka3aTeNbCTBO, €AMHULIBI U3BMEPEHUS, 3a/1a4d, U3MEPEHUE ITUHBI
CTOPOHBI, KOOPJMHATHBIM Jy4, KOOPAUHATHI, JIyd, MHOTOYTOJIbHUK, HAaTypajIbHOE
YHCJIO, HEPAaBEHCTBO, OTPE30K (IJIMHA OTpe3Ka, KOHIIbl OTpe3Ka), MIOCKOCTb,
npsiMasi, paBHbIE OTPE3KH, PACCTOSHHE MEXIy TOYKaMH, TOYKa, TPEYTOJIbHUK,
IKana.

bykBeHHas 3amuch BBIPAKEHHS, BBIUYMTAEMOE, BBIYUTAHHUE, HAXOXKIACHHUE
3HAYEHHUA, MEPUMETpP, IUIOLAJb, Pa3HOCTb, CBOMCTBA CIOXEHHS W BBIYUTAHUS,
CJIaraeMeble, CII0KEHHUE, YUCIOBOE BBIPAXKEHHE, YUCIIOBOE PABEHCTBO.

KBagpar, ky0, MHOXUTEIb, HAaXOXKJICHUE 3HAYEHUA IEPEMEHHOI,
OCHOBAaHME, OCTATOK, MPOU3BEACHHUE, CMBICI BBIPAKEHUS, PACHPEICTUTEIHHOE
CBOMCTBO  YMHOXEHHUS, COYETATEIbHOE CBOMCTBO  YMHOXEHHUS, CIIOCOO
HAXOXJIEHUSI JIEJICHUs, CIIOCO0 HAXOXJICHUS YMHOXKEHUS, CTEIEHb, YMHOXECHHUE,
YaCTHOE, YIPOILICHUE BBIPAKEHUS, YTCHUE BBIPAKCHUM.

Ap, BEpIINHBI, BpEMsI, BBIYUCIICHUS, TEKTAP, TPAHU, AEUUMETP, KBAIPATHBIN
METp, KHJIOMETpP, KyOMYeCKUui CaHTHUMETp, 00bEM KyOa, 00bEM HIKHEW TpaHw,
napajuielienune],, MepuMeTp KBaapaTa, MEPUMETP MPSAMOYIOJbHHKA, IUIOLIA/b
(kBagpara, HWKHEH TpaHH, MOBEPXHOCTU Ky0Oa, MOBEPXHOCTH MapasliesenuIena,
IPSIMOYTOJIbHUKA), IIPOCTOM croco0 BBIYMCIICHUS, IPSIMOYTOJIBHBIN
napajuielenunesa, paBHble QUIypbl, paccTosiHue, pEOpa, ¢dopmyna, dopmyia
riomaau, popmysna myTH.

Brienenue yactu, BeIUUTaHUE IpoOEH, JeeHrue Ha YacTy, TUaMeTp, Jpoou
C OJMHAKOBBIM 3HaMeHaTelleM, ApoOb (MpaBUJIbHBIE / HENpaBUIIbHBIE JIPOOH),
3anmuch JIpoOei, 3HaMEHaTelb, HAXO0XKJEHWE 3HAauyeHUsT OYKBEHHOTO BBIPAXEHUS,
OOBIKHOBEHHBIE JIPOOM, PACIOJIOKEHHE ApOoOei, cliokKeHue apoOel, cpaBHEHUE
Ipo0Oel, IIEHTP KpyTa, YUCIUTEIb, YTCHHE IPOOEH.

JlecsiTuuHble qpoOu, AelieHue AECATUYHOW ApoOM Ha HaATypallbHOE YHUCIIO,
3aMUCh JCCATUYHBIX APOOEH, 3amich OOBIKHOBEHHOM IpoOHW B BHJE JACCATHUYHOM,
3allrCh MPOU3BEICHUS B BUIE CYMMBbI, HAX0X/I€HHUE IPOOH OT YMClia, HaX0XKIEHUE
3HaYeHUs] OyKBEHHOTO BBIPAKEHUS, OKPYIJCHHE 4YHCENl, MEePEeMECTUTEIbHBI U
COUeTaTEIbHBIM 3aKOH CIOXKCHUS JECSITHYHBIX ApOOei, MepeMeCTUTEITbHBIN |
COYETATENbHBIA 3aKOHBI YMHOKEHHUSI, MPUOIMHKEHHbIE 3HAUCHUS YHUCEIl, CpeaHee
apu(pMETHYeCKOe, YMHOXKEHUE [EeCATUYHOM ApoOM Ha HATypajJbHOE YHCIIO,
ypaBHUBAHUE YMCJIA 3HAKOB, YTEHHE IECATUYHBIX JpOoOei.

N3mepenne yrioB, MHUKPOKAIBKYISTOP, HAXOXIAEHUE YacTH OT 4YHUCIa,
HAXOXKJEHUE YHuCia MO ero 4acTH, MOKa3aHHs, MOCTPOEHUE YIJIOB, TPAHCIIOPTHUD,
yroia (psIMOM, TYIIOM, OCTPBIN, pa3BEPHYTHIN ), YHEPTEKHBIN TPEYTOIbHUK.

Dpasvi

51 Oyny nmepeducisaTh nepsbie 17 uncen HaTypalabHOTO psija.

S wmory (rotoB) MNpUBECTH MPUMEPHl JBY3HAUHBIX (TPEX3HAUHBIX,
HIECTU3HAYHBIX ) YUCET.

Ham mpeacrout (HyXHO, CilemayeT, HEOOXOAWMO) BBIOPATh €IWHUYHBIN
OTPE30K U OTMETUTH HA KOOPJAMHATHOM JIy4€ TOUKU, KOOPJAUHATHI KOTOPBIX ...
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Otpe3ok AC pa3OuBaeT MPsIMOYTOJbHHK Ha JIBa PABHBIX TPEYTOJIbHHKA:
ABCu ADC.

[Inomanp KaXkAaoro TPEyroJibHUKa paBHA [OJOBHHE IUIOIIAIU BCETO
IPSIMOYTOJIbHUKA.

KBazpaT — 3T0 IpIMOYTOJILHUK C PaBHBIMUA CTOPOHAMH.

51 mory (Xody, rOTOB) NPUBECTU NPUMEPHI MPEIMETOB, KOTOPbIE HUMEIOT
(dopMy NpsMOYTOJIBHOTO MapaljiesIeuIeaa.

S Mory OTBETHTH Ha BOIPOC O TOM, CKOJBKO pEOEp M BEpIIMH Yy
IPSIMOYTOJIBHOTO Mapalieenuneaa.

[IpaBunbHas apoOb MeHblle eauHUIBL. HempaBuibHas ApoOb OOJbIIe WK
paBHA €UHULIE.

S mory (roToB) NPUBECTH MPUMEP YUCIOBOIO BBIPAXKEHUS U OOBSICHUTH, KaK
HAlTH 3HAYEHUE YHCIIOBOTO BBIPAKEHHUS.

51 xouy npuBecTH NpuMep OYKBEHHOTO BBIPAXKEHUS.

MBI y3HaiIM O TOM, YTO MPOU3BEACHUEM JECATUUHOMN 1poOU U HATYPaJIbHOTO
Ylclla HAa3bIBAIOT CYMMY CJIaraeéMbIX, KaXXJI0€ M3 KOTOPBIX paBHO 3TOH apodu, a
KOJIMYECTBO CJIAraeéMbIX PABHO 3TOMY HAaTypAJIbHOMY YHCITY.

C DoMOWBI  MHUKPOKAJIBKYJIATOPA  MOXKHO  BBINOJHATH  pas3HbIC
apu(meTnyeckue NeUCTBUSA: CI0XKEHUE, BHIUUTAHUE, YMHOKEHUE, JICJICHHE.

Bui600w1

JUis  cuéta mnpeaMETOB MNPUMEHAIOT HarypalbHble uucia. Jloboe
HATypaJbHOE YUCJIO MOXHO 3aMKCATh C MOMOIIbIO aecaty mudp: ot 0 1o 9. Takas
3aMKCh YMCENl Ha3bIBaeTCs AecITUUHOM. [locnenoBarenbHOCTh BCEX HATypalbHBIX
yucel — 3TO HaTypanbHbId psag. CaMoe MajleHbKOE HATypallbHOE YHUCIIO — €AMHHMIIA.
B HaTtypanbHOM psy Kaxaoe cieayroliee yncio Ha 1 Oosblue npeasiaymero. B
HATypaJbHOM DAYy HEe ObIBaeT HamOOJbLIEro uucia, oH OeckoHedeH. [{udpa 0
O3HA4YaeT OTCYTCTBUE EIMHHULl JTAHHOTO pa3psla B JECATHUYHOM 3alMUCH YHCIA.
[Mudpa 0 ciayxut u s 0003HAYEHUS YUCTIA «HYIbY». DTO 3HAYUT — «HU OJTHOTOM.
Hynp K HaTypanbHBIM YKCIaM HE OTHOCST.

Eciu mnpubaBuTh K HATypaJlbHOMY 4YHUCIY €AUHMILY, YTO IOJYYUTCS
CJIEIYIOLIEE 32 HUM YuCiO0. YHceoa, KOTOphIE CKIIA/IBIBAIOT, Ha3bIBAOT CIaraeMbIMU.
Yucno, nosryyaroneecs py CI0KEHUU ITUX YUCEIN, — 3TO CyMMa.

Bripaxkenue, conmepikaiee OyKBbI, Ha3bIBaeTCsI OYKBEHHBIM BBIPAXKEHHUEM.
BykBbl TyT MoOryt o0o3HayaTh pasHble LU(dpbl. YUucia, KOTOPHIMU 3aMEHSIOT
OYKBY, Ha3bIBAIOT 3HAYCHUSMH ITOU OYKBBI.

Mpbl 3HaeM pasHbIe CBOMCTBA CIIOKEHHS. BO-NEpBBIX, NMPU MEPECTAHOBKE
CllaraéMbIX CyMMa 4YHUCE€l HE HM3MEHSAETCS. DTO CBOWCTBO CJIOXKEHHS Ha3bIBAIOT
NEePEeMECTUTENbHBIM. BO-BTOPBIX, 4TOOBI MPUOABUTH K YHUCIY CYMMY JBYX UYHCEI,
MO>KHO CHayaja npubaBUTh nepBoe ciaaraemoe. [1oToM K mosy4eHHo cyMMe HaJlo
npuOaBUTh BTOpPOE cjaraeMoe. OTO CBONCTBO  CJIOXKEHHsSI  Ha3bIBAaeTCs
COYeTaTeNbHBIM. B-TpeThux, OT mpuOaBiICHUs HYJIA YUCIO HE U3MEHSETCS. 3HAUMT,
eclii MPUOABUTh K HYNIO KaKOe-HUOYIb YHUCIO, TO MOJIYYUTCS NpUOaBICHHOE
YUCJIO.

[IpousBeneHne IByX YHUCEN HE U3MEHSAETCS MPU NIEPECTAHOBKE MHOXKHUTENEH.
OTO CBOMCTBO YMHOXKEHHUSI HA3bIBAIOT IMEPEMECTUTEIbHBIM. UTOOBI YMHOXXUTH
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YHUCJIO HA MPOM3BEJCHUE JBYX YMCEJ, MOXKHO CHA4ajla yMHOKUTh €r0 Ha MEpPBbIN
MHOXUTENb. [IoTOM MOJIydYeHHOE NPOU3BEACHUE HAA0 YMHOXHUTb Ha BTOPOU
MHOYHUTEIb. DTO CBOMCTBO YMHOKECHUS HAa3bIBAIOT COYETATEIIbHBIM.

Jlenenue — 3TO NEWCTBHE, C MOMOILIBID KOTOPOTO IO IMPOU3BEACHUIO U
OIHOMY M3 MHOXHTEJIEN HaxXOJSAT APYrod MHOXKHTENb. YHCII0, KOTOPOE AENAT, —
3TO AenruMoe. YUCo, Ha KOTOPOE EIIAT, — 3TO JACNIUTENb. Pe3ynbTaT AeneHus — 3To
yacTHoe. YacTHOE MOKa3bIBaeT, BO CKOJIBKO pa3 JAeIUMOe OOJIbIIE, YeM JCIUTENb.
Hu oHO 4KCIIO HENb3s JENUTh HA HYJIb.

C momomipio po0eil MOXKHO 3amucaTh Pe3yNbTaT JIEJCHHS IBYX JIOOBIX
HaTypaJbHbIX uKcesl. Eciau neneHue BBITONHIETCS HAlEeNo, TO YaCTHOE SIBISETCS
HaTypaJbHbIM 4YHUCIOM. Eciii Haueno pasfeinTb HeNb3sd, TO YaCTHOE — 3TO
JIpOOHOE YUCIIO.

CMmeliaHHas 3alych YKCia — 3TO TaKasl 3alKCh, KOTOPask COACPKUT LIETYIO U
NpoOHYyI0 yacTH. [IJ1s1 KpaTKOCTH BMECTO «YMCIIO B CMEIIAHHOW 3alMCHU» TOBOPAT
TaK: «CMEHmaHHOE 4YHuCiIOo». (CMEIIaHHOE YHCIO MOXHO IIPEICTABUTH B BHJE
HEIpaBUILHOU IpoOHu.

YroObl NpeACTaBUTh CMEIIAHHOE YHCIIO B BHUJI€ HETPABUIBHOW JpoOH, HAJ0
BBIIIOJIHUTH CJEAYIOIINE ACUCTBUA. BO-NEpBBIX, YMHOXHUTh €ro LEIYK 4YacTh Ha
3HaMeHaTeNb ApoOHON yacTh. BO-BTOPBIX, K MOJIYYEHHOMY IMPOU3BEACHUIO HA/0
npuOaBUTh YUCIUTENb IPOOHOM YacTu. B-TpeTbux, HajO 3amucarh MOJIYYEHHYIO
CYMMY YHCIUTEIEM ApoOH, a 3HAaMEHaTeldb JPOOHON YacTH HYKHO OCTaBUTH O€3
U3MEHEHMUS.

UToObl yMHOXHUTH JAECATHYHYIO ApoOb Ha HATypajJbHOE YHUCIO, HAaJO
BBINIOJIHUTD CJEAYIOIIME AeUCTBUSA. BO-NIEpBBIX, YMHOXHUTh €€ Ha 3TO YMCIIO, HE
oOpaiiasi BHUMaHUs Ha 3amsTyt0. Bo-BTOpbIX, HAJ0 B MOJYYEHHOM MPOU3BEACHUU
OTIIEIUTh 3aMSITOM CTOJNBKO IM(pP COpaBa, CKOJBKO HMX OTAEJICHO 3amsTod B
necAaTuaHoOM apoou. UToOb yMHOXKUTH AecsaTHUHYyI0 apoos Ha 10, 100, 1000 u Tak
nanee, HaJo B 3TOM IpoOH MEPEeHECTH 3aIsATyI0 Ha CTOJIBKO HU(P BIPaBO, CKOJIBKO
HyJIEH CTOMT B MHOKUTEJIE TIOCIIE €AUHULIBI.

JUIst U3MEpeHHsl IIIOMAAEH MONb3YIOTCS TaKUMH €AMHULAMU: KBAJIPaTHBIM
MUWJUTUMETPOM,  KBAJPATHbIM  CAHTUMETPOM,  KBAJPATHBIM  JELUUMETPOM,
KBaJpaTHbIM KwioMeTpoM. Hampumep, KBaapaTHbII MeTp — 3TO IUIOIIAJ]b
KBajJpaTa CO CTOpPOHOW 1 MeTp, a KBaJApaTHbI MWUIUMETP — 3TO IUIOLIAJb
KBajjpata co cTopoHod 1 mwmumerp. Ilnomaan mosei M3MepsOT B reKTapax.
['extap — 3T0 miomaaks kBajapara co cropoHoit 100 metpos. Ilnomanu HeGOIbIIMX
Y4aCTKOB 3€MJIM U3MEPSIOT B apax. Ap (COTKa) — IIIOIAb KBajpara cO CTOPOHOM
10 meTpos.

6 KIIACC
(2-ii rox o6y4enus Ha yposae 000)°
Harypanbubie uncna
Harnsnnas reomerpus. [Ipsmblie Ha IIIOCKOCTH

Hpobu

° Coxpansercs cojepkaHue M 00BEM MaTepmana, npeacTaBieHHoro B npumepnoit OOIl — ans BToporo roja
o0yuenus Ha ypoBHe OOO.
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Harnsignas reomerpus. CummeTpust

Bripaxkenus ¢ OykBamu

Harnsinnas reomerpusa. @Urypsl Ha IIIOCKOCTH

[TonoxuTenbHbBIE U OTPULIATEIIBHBIE YHCIIA

[IpencraBiieHre TaHHBIX

Harnsgnas reomerpus. @urypsl B IpOCTPAHCTBE

O060011IeHne U cucTeMaTH3alysa U3y4YeHHOTO MaTepuralia

Buowl deamenvrnocmu ooyuaroujuxcs:

— 00BsICHEHHE 3HaYEHUS MOHATUH (POpMyYTHUpPOBAHUE OIPEICTCHHUIA);

— JI0Ka3aTeIbCTBO U OMTPOBEPIKEHUE € MTOMOILBIO KOHTPIIPUMEPOB;

— pelIeHne TeKCTOBBIX 3a71a4 apu(PMETHUECKUMHU CIIOCOOaMH;

— (opMyIMpPOBAHKE MPABUII (B pAMKaX U3yYE€HHOTIO);

— yreHue (OpPO3MUYECKM W TPaMMATUYECKH BEPHOE) MATEMaTHUYECKUX
3aMucei;

— aHAIM3 TEKCTa 3ajaud, mepedOopMyIUpOBKa YCIOBUS, H3BICYCHUE
Heo0XxoauMoN MH(OpMAIUK, MOJIETUPOBAHKUE YCIOBUS MPU MOMOIIHM BU3YaIbHBIX
orop (CxeM, PUCYHKOB, peajbHbBIX MPEIMETOR);

— IIOCTPOEHUE JIOTHYECKHUX LIETIOYEK PACCYKICHUM;

—  KpUTHYECKass OIlIeHKa ¢ O0OOCHOBaHHWE TIOJIYYEHHOTO  OTBETa,
OCYLIECTBJICHUE CAMOKOHTPOJIS;

— MPOBEJECHUE HECIIOKHBIX UCCIEIOBAHUN — B paMKaX U3Y4EHHOTrO (B T.4. C
UCITIOJIb30BAaHUEM KAJIbKYJISITOPA, KOMIIBIOTEPA);

— MoA00p U MPUBEEHUE MPUMEPOB C OMOPOI HA COLUAIBHO-OBITOBOM OTIBIT.
N np.

TemaTnyeckasi ¥ TEPMHHOJIOTHYECKAS JTEKCHKA

Cnosa u cnosocouemanusi

Henutrenu u kpatHble. OOBIKHOBEHHbIE ApoOH. [lpu3Haku aeIMMOCTH.
Jenurens HaTypaJlbHOTO 4YHCJIa, KpPaTHOE HATypaJbHOTO YHCHA, OCTATOK,
JE€TUMOCTb, TIPOCTBIE W COCTaBHble 4Hcaa. Pa3nokeHue Ha MHOXHUTENH,
paslIoKEeHWE Ha IPOCThIC MHOXKHUTEIHM, OOIIUHA NEIUTENIb, HAMOOJBIINNA OOIIUi
J€UTENb HATypalbHBIX 4YHCel. B3auMHO TMpOCThIE YHCIIa, HaWUMEHbIIEEe
HATypaJbHOE YHCJIO, HAauWMEHbIee O00Imee KpaTHOEC HATypaIbHBIX YHCEIL.
Uucnurens, 3HaMEHATEh, OCHOBHOE CBOMCTBO JAPOOM, PaBEHCTBO APOOEi, paBHas
Ipo0b, AEJNeHUE YMCIUTENsT U 3HAMEHATeNsl, COKpalleHue IpoOu, HecOKpaTuMmas
Ipo0b, HAMOONBIINUKA OOUIUI JETUTENb YUCIUTENS U 3HaMeHaresns. [lapsl B3auMHO
npoctbix yucen. OOmUNA  3HAMEHATenb, JOMOJHUTEIbHBIE  MHOXKHUTEIH,
HaUMEHBIUN OOIMI 3HaMeHaTe b, HAaMMEHbIIIee 00IIee KpaTHOE 3HAMEHATElIs.
Hecsatuunas npoOb. CpaBHEHHE, CJIOXKE€HHWE M BbluMTaHue apodeil. CpaBHeHue
Ipo0ell ¢ OJIMHAKOBBIMM YMCIWTEISIMA M PAa3HbIMU 3HaMeHaTensimMu. [pobu ¢
pa3HbIMM 3HaMeHarenssMu. HaxoxjaeHue 3HaueHHs] BbIpaXKEHHs. 3aJadydl Ha
ClIO)KeHHEe U BblUMTaHHe Apodei. Cmemannbie uyucna. llepemectutenbHOE
CBOMCTBO CIIOKEHUS, COYETATEIbHOE CBOMCTBO CIIOKEHHS, CIIOKEHUE LEIbIX
yacTel, CIOXXEeHHE IPOOHBIX 4YacTed, APOOHBIE YacTH, HeMpaBUJIbHAs ApPOOb,
YUCJIOBBIC  BBIPAKCHHS, YIPOIICHHE YHCIOBBIX BBIPAKECHHH, OyKBEHHBIC
BBIPKEHHUSI, YIIPOIIEHNE OYKBEHHBIX BBIPAKCHUN. YPaBHEHHUS CO CMEIIAHHBIMHU
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yucinamu. Teopust uucen. YMHOXUTH OpoOb Ha HATYpajJbHOE YHUCIIO, YMHOXXUTb
npobb Ha ApoOb. IlpousBeneHue uucauTENeH, NMPOU3BEICHUE 3HAMEHATENEH.
Haxoxxnaenue npobu oT yucia, yMHOXKUTH ApoOb Ha yucio. [Ipouentsl. CBoMCTBa
YMHOXEHHUSI, PACIPENCIUTEILHOE CBOMCTBO YMHOXKEHUsA. CBONCTBA YMHOMEHHUS
OTHOCUTEJIBHO cliokeHUsl. B3auMHo oOpatHbie yncna. [lenenue aApoOdu Ha JpoOk.
Uucno obpatHoe nenutento. JleleHHe CMEIIAHHOTO 4YHClIa Ha JpoOb, AeICHHE
cMeniaHHbIX JpoOei. [IpaBuno HaxoXKIAeHUsS yucia MO JAaHHOMY 3HAYEHHUIO €ro
npobu. Yucmurens IpoOHOTO BBIPAKEHUS, 3HAMEHATETh NPOOHOTO BBIPAKEHUS,
yOpPOIIEHUE JAPOOHOTO BBIpaKeHHs. AureOpanmdeckue npoOu. YucCIoBbIE W
OykBeHHbIe BbIpakeHUs. YacTHoe nByx uucen. [lponopunu, KpailHHE YJIEHBI
IPOIIOPIINH, CPEAHUE YJIEHBI PONIOPLUHU, BEPHBIE PONIOPLUN, OCHOBHOE CBOMCTBO
MPOIOPIINH, NMEPECTAHOBKA YJIEHOB MPONOPLUU, HEU3BECTHBIA WIEH MPOMOPLUU.
[IpssiMo TponoOpLMOHATIBHBIE BEIUYHHBI, 0OPATHO MPOMOPIHUOHAIBLHBIE BETUUYHHBI.
MacmTab KapThl, OTHOIICHHE JIMHBI OTpE3Ka Ha KapTe K JUIMHE OTpe3Ka Ha
MECTHOCTH, JJIMHA OKPY>XKHOCTH, IUIOIIA[b Kpyra, map, paauyc Iiapa, AUaMeTp
mapa, cdepa.

D@pasvi

[Tokaxku (HanmuIIM, HA30BU, HAYEPTH ...); 1 (OH) HamKcall (HAYePTUJl, peu,
C/ieJIall BBIYUCIICHMUS. . ).

JIroboe HaTypasbHOE YUCIIO UMEET OECKOHEUYHO MHOTO KPaTHBIX.

Ecnu 3anuch HaTypanbHOro 4mciia okaHuuBaetcs nudpoit 0, To 3T0 4ucio
nenutcst 0e3 octatka Ha 10. Ecnu 3amuch HaTypallbHOTO 4YMCIIa OKAHYMBAETCSA
apyroil iudpoi, To oHo He Aenutcs 0e3 ocrtarka Ha 10. OcTtatok B 3TOM cilydae
paBeH mociieHen nudpe yucia.

CoxkpaienueM ApoOU Ha3bIBAIOT ACJIICHUE YUCIHUTEN U 3HAMEHATENs Ha UX
OOl 1eTUTENb, OTIMYHBIN OT €UHULIBI.

S wayuuncs(ack) CcpaBHUBATh, CKJIQJbIBaTh M BBIYUTATH JpPOOH C
OJIMHAKOBBIMH 3HAMEHATEISIMHU.

Korma s ymHoxan(a) npoOb Ha HaTypajlbHOE YKCJIO, YTO CHayajia Ha 3TO
YUCJIO 5 YMHOXKUJI(Q) €€ YMCIuTeNh. 3HaMeHAaTelb 1 OcTaBuiI(a) 6€3 u3MeHEeHusl.

YacTHOE ABYX YHCEN HA3BIBAIOT OTHOLIEHUEM 3THUX 4uced. OTHOLIEHHE
MOKa3bIBACT, BO CKOJIKO MEPBOE YMCIO OOJBIIEr0 BTOPOrO WM KAaKylH YacTh
NIEPBOE YMCJIO COCTABISIET OT BTOPOTO.

Mpbl Hanuid mnpaBWiia pa3MEIICHHUs] 4YHMCENl B TMOJYKPYrax M BCTaBWIH
HEJOCTAIOIINE YNCIIA.

JpoOHBIM BBIpa)KEHHEM HA3bIBAIOT YACTHOE JIBYX YMCEJ WJIU BBIPAXKEHUH, B
KOTOPOM 3HAK JIeJIeHHUs 0003HA4YEH YEPTOH.

Yucna co 3HaKOM «+» Ha3bIBAIOT MOJIO0KUTEIbHBIMHU.

Yucna co 3HaKOM «—» Ha3bIBAIOT OTPULIATEIbHBIMH.

[TomoxuTenbHOE HANPABJIEHUE OTMEYAIOT CTPEIIKOM.

KoopauHaTHOM npsMOIl Ha3bIBAIOT MPSMYIO C BbBIOpaHHBIMM Ha HEH
Ha4yaJIOM OTCUY€Ta, €AMHUYHBIM OTPE3KOM M HAIPABICHUEM.

Uucmo, mNOKa3bpIBAKOIIECE TMOJOKEHHE TOYKM HA NOPSMOW, Ha3bIBAKOT
KOOPJUHATON 3TOM TOUYKH.
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[TpOoTHUBOINONIOKHBIMHA YKCIIAMHU HA3bIBAIOT JBA YUCJA, OTIMYAIOIIUECS APYT
OT JIpyra TOJbKO 3HAKAMHU.

LlenpiMu yucIaMU HA3bIBAIOT HATypaJbHbIE YMCIA, MPOTHBOIOJIOKHBIE UM
yucina u 0.

UToOBl CIIOKUTH JBa OTPULIATENBHBIX YHWCIA CHAdyalla HAJl0 CIOXUTh UX
MOJYJIH. 3aTe€M HaJ0 MOCTABUTD MEPe] MOTYUYECHHBIM YUCIIOM 3HAK «—.

UTOoOBI CIIOKUTH JIBA YUCHA C PA3HBIMU 3HAKAMU, HAJ0 CHayasa u3 O0JIbIIEro
MOJyJI CJaraéMblX BBIUECTh MEHBIIMWA. 3aTeM HaJA0 MOCTAaBUTh MeEpe.
MOJYYEHHBIM YKCIIOM 3HAK TOTO CIAraeMoro, MoyJib KOTOPOTo OOJIbIIIE.

UYToOBl IEPEMHOXKHUTH JIBA YKCJIA C PA3HBIMU 3HAKAMH, HAJIO TTEPEMHOXKHUTH
MOJIYJIA 3TUX YUCE U TIOCTaBUTh MEPE]l MOTYUYCHHBIM YHUCIOM 3HAK «—.

KopHu ypaBHEeHUSI HE U3MEHSIOTCS, €CJIM Kakoe-HUOyAb cllaraeMoe
MIEPEHECTH U3 OJIHOM YaCTU YPaBHEHUS B IPYTyIO, U3MEHUB IIPU 3TOM €T0 3HAK.

JIBe mpsiMble, oOpasylolue Mpu MEePEUYUCICHUU MPSAMbIE YTIIbl, HA3bIBAIOT
NEePHEHANKYIIPHBIMHU.

Buvioowi

Kaxnoe 4ucino MOXHO NMPEACTAaBUTh B BHUJIE CYMMBI IMOJHBIX AECATKOB U
enuuuil. Hanpumep: 357 = 350 + 7, 1821 = 1820 + 1. Tak kak MOJIHbIE JACCATKHU
JEensATca Ha 5, TO U BCE YMCIO ACIUTCA HA S5 JIMIIb B TOM Cilydae, Koraa Ha S
JETUTCSA YHUCJIO €AUHUI. DTO BO3MOXXHO TOJIBKO TOT/A, KOrJa B pa3pslie €AUHUIL
ctout 1udpa 0 v 5.

A y3Han(a) o TOM, UTO €CJIM 3alUCh HATypaJIbHOTO YHCJIa OKAHYMBAETCS
uugppoit 0, To 310 yMcao genurtcs Oe3 octaTtka Ha 5. Ho ecnm 3amuck uucia
OKaHuuBaeTcs Apyrol mudpoil, To uHciIo O0e3 ocTaTka Ha 5 pa3AeiuTh
HEBO3MOXHO.

A 3naro (y3nan(a), 3amoMHwi(a), Bblyuwsi(a), TOBTOPSIO), KaK HaWTH
HauOOJBIITUN OO JeNUTeNb HATypajdbHbIX unces. CHayana pa3jioKuTh UX Ha
MPOCThIE MHOKUTEIU. [I0TOM M3 MHOXKHUTENEH, BXOASIINX B PA3JIOAKEHUE OJIHOTO
U3 3TUX YUCEJI, BBIUEPKHYTh T€, KOTOPbIE HE BXOJSAT B Pa3JI0KEHHUE JPYTUX YKCEIL.
[Tocsie 3TOro Hy’»KHO HaWTH ITPOU3BEICHUE OCTABIINXCS MHOXKHUTEIICH.

S mousn(a), uro HaMOOJBIIEE YUCIIO, HA KOTOPOE MOKHO COKPATUThH APOOD,
— 3TO HAaUOOJBINK OO JENUTEIh €€ YHCIUTEIS U 3HAMECHATEIIS.

S 3Haro, 9TO ISl CpaBHEHHS (CIOKEHHUSI, BBIYUTAHUS) PpoOel C pa3HBIMU
3HAMEHATEJIIMU HaJ0 BBINIOJIHUTH cieAyomue aeiictBus. CHayana HYKHO
MIPUBECTH JaHHBIC IPOOM K HAaUMEHbIIEMYy oOlIeMy 3HameHarelno. [lotom HyKHO
CPaBHUTH (CJIOKUTh, BBIYECTD) MOTYyUYCHHBIC IPOOH.

S 3nHaro (mossui(a), mpouuTan(a), 3amMily BBIBOJ O TOM), YTO Haydajo
oTcuéTa, WIM Hadajio KoopjauHat, — Touka O wuzoOpaxkaeT Hylb. Yucimo 0 He
SABJISIETCS  HU  TOJOXHUTENBHBIM, HHU  OTpularedbHbiM. OHO  OTHENseT
MOJIOKUTEIIbHBIC YUCTIA OT OTPULIATEIIbHBIX.

C koopAMHATHOM MPSIMOl MBI BCTpEYaEMCS Ha YpPOKAaX HMCTOPHUH, KOTraa
pabotaem ¢ «ieHTol BpeMeHu». lllkana ¢ momoXUTENbHBIMU U OTPUIIATEIBLHBIMU
YUCIIAMU U HYJIEM €CTh Y TEPMOMETPOB.

MBI NpUIIM K BBIBOJY O TOM, YTO JJISI KaXKJIOTO YKCJA €CTh TOJBKO OJIHO
MPOTHUBOIIOIOKHOE eMy 9uciio. Yncmo 0 IpOTHBOIIOIOKHO caMoMy cebe.
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S 3ammcan(a), 4ToO MOAYIH YUCIA HE MOXET OBITh OTpHUIATENbHBIM. [
MOJIOKUTENIBHOTO 4YWClia W 1 Hylds OH paBeH camoMy uuciy. Jlns
OTPHUIIATEIBHOTO YKCIIa OH PABEH MPOTUBOMOJIOKHOMY YHCIy. [IpoTUBOMOI0KHEIE
Yrclia UMCIOT paBHbIC MOayau: [— a] = [a]

S BeimonHwi(a) 3aganue. [Ipu BeIMOTHEHUU 3a7aHus s paccyxiaan(a) Tak:
4YTOOBI pa3JEeIUTh OTPHUIATEIBHOE YHCIO Ha OTPHIATENIbHOE, HA/0 pa3ieiuTh
MOJYJIb IEIMMOI0 Ha MOAYJb JAECIUTEIS.

Sl moMHIO, YTO TpPH JEJICHUM HYJs Ha JI000€ YHUCIIO, HE PaBHOE HYIIIO,
nostyyaercst HyJb. Ha Hynb qenuth Heb3sl.

A pemmmn(a) npumep. [lpu pemrennn s paccykaan(a) Tak: €ciid BBIpaXKEHHE
SBIISICTCS. TIPOM3BEICHUEM YHUCIIA U OJHOW WM HECKOJbKUX OYKB, TO 3TO UYHUCIO
Ha3bIBAIOT YHUCIOBBIM KO3(PUIIMEHTOM, WJIH MPOCTO KOADPUIIUEHTOM.

Conepsxkanue yueOHOro npeamera «Ajaredopa»
7 KIIACC
(3-ii rox o6yuenns na yposae 000) 10

Yucia u BeruKciieHus. PaninoHanpHele yncia

Anrebpanyeckue BbIpaXeHUs

VYpaBHEHUs 1 HEPABEHCTBA

Koopaunats! u rpaduxu. ®yHkuun

O00011eHre U cucTeMaTU3alus U3y4eHHOTO MaTepuana

Buowt oeamenvnocmu ooyuarowuxca:

— 00BsICHEHHE 3HAUYCHHUSI MOHATUH ((POPMYTUPOBAHUE ONIPEACIICHUN);

— JI0Ka3aTeIbCTBO U OMPOBEPKEHUE C MTOMOILBIO KOHTPIIPUMEPOB;

— pelleHrEe TEKCTOBBIX 3a7a4 apu(pMETUYECKUMH CIIOCOOAMH;

— (hopMyIMpOBAHKE MPABUI (B pAMKaX U3y4YE€HHOTO0);

— yreHue (Oppo3MUYECKM W TPaMMATUYECKH BEPHOE) MaTEMATHUYECKUX
3aMucei;

— aHajuM3 TeKCTa 3ajJaud, nepedopMyIHpOBKa YCJIOBHS, H3BICUYCHUE
HeoOXoauMol nH(pOpMaluu, MOJCIUPOBAHUE YCIOBUS MPU MOMOIIM BU3YyaJbHBIX
orop (CXeM, PUCYHKOB, PEaJbHBIX MPESIMETOB);

— IIOCTPOEHME JIOTHYECKUX LIETIOYEK PACCYKIACHUM;

— KpUTHYECKass OIeHKa U OOOCHOBaHME IIOJyYEHHOTO  OTBETa,
OCYLIECTBJICHUE CAMOKOHTPOJIS;

— MPOBEJCHUE HECIOKHBIX UCCIEIOBAHUN — B paMKaX U3Y4eHHOTrO (B T.4. C
HCITIOJIb30BAaHUEM KAJIbKYJISITOPA, KOMIIBIOTEPA);

— MoA00p U MPUBEJEHNE MPUMEPOB C ONOPON HA COLMATBHO-OBITOBOM OTIBIT.
U np.

TemaTnyeckasi ¥ TEPMHHOJIOTHYECKAS JTEKCUKA

Cnosa u crosocouemanusi

AnreOpandeckuid croco0 pemieHusi 3aad, OyKBEHHAs 3alliCh CBOWCTB
NEUCTBUIM HaJ 4YHUCIIaMHU, BBIYMCICHUS C pPAlMOHAIbHBIMH YHUCIAaMH, Tpaduky,
IpoOb, KOMOWHATOPHBIE 33Jaud, KOOPAMHATHI, KOPHU YPaBHEHUS, MHOTOUJICHBI,

10 Coxpansercs comepxanne n 00bEM MaTepuana, mpeicTaBieHHoOro B mpumepHoit OOIl — mns TpeThero roaa
o0yuenus Ha ypoBHe OOO.
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MHOXECTBA TOYEK Ha KOOPJAWHATHOM IUIOCKOCTH, MHOXECTBA TOYEK Ha
KOOpAMHATHOM  mpsiMOM, oOpaTHas  HPONOPLUUOHAIBHOCTb,  OJIHOYJICHBI,
NEPECTaHOBKHU, NpeoOpa3zoBaHue OYKBEHHBIX BBIPAKEHHH, IPUBEICHUE MOJOOHBIX
cllaraéMblX, [POU3BEACHHE W  YAaCTHOE CTENEHEH, MpOLEHThl, HpsMas
IPONOPLUUOHAIBHOCTh, PACKPBITUE CKOOOK, pacCTOSHUE MEXKIYy TOYKaMHU
KOOPAMHATHON MNpsAMOH, pelIeHHe 3aJady ¢ IOMOIIbI0 YpaBHEHUI, CBOMCTBa
CTEIIEHU C HATYpaJIbHBIM IIOKA3aTEJEM, CJI0KEHHE M BBIYMTAHWE MHOTIOWIECHOB,
CpaBHEHUE IpoOei, CTAaTUCTUYECKHE XAPAKTEPUCTHUKH, CTENEHb C HATypaJbHbIM
MoKa3aTesieM, CTENeHb CTETEeHU, IPOU3BEICHUS U APOOU, YMHOKEHHE OJHOWICHA
(MHOTOWIEHa) Ha MHOTOWIEH, YpaBHEHHE, POPMYJIbI KBaJpaTa CyMMBbI U KBajpara
Pa3HOCTH.

@pasvl

MBI BBISICHWIIH, KAKUE BETUYUHBI Ha3bIBAIOT MPSIMO MPONOPLUUOHAIBHBIMHU.

S Mory npuBecTH IPUMEPHI MPSAMO NPONOPLHOHATIBHBIX BETUYMH.

Mpl cpenanu  3anmuch  oOmed  QopMmyabl  OpSMO  MPONOPLHMOHAIBHON
3aBUCUMOCTH.

S wmory  (3arpynHsitoch)  copMyiMpoBaTh  CBOMCTBO  MpPsIMO
IIPONIOPILIMOHAIIBHBIX BEJINYUH.

S mpuBen(a) mpumep MpONOPUMM U Ha3Bala €€ KpaillHMEe U CpeaHue
BEJIMYMHBI.

Mpbl HaxoawiIM IUIOHIaAb NPSIMOYTOJbHUKA. J{JI1 3TOr0 MBI U3MEPUIIU €ro
CTOPOHBI, @ TOTOM NEPEMHOKUIIU MOJYyUHBIIHECS YUCTIA.

Ha pucynke Mbl Buaum rpapuk ¢yHkuuu Yy=rx. HaMm HYXHO HOCTpOHTH
rpaduk, ciMMeTpUuHbIi ganHoMy ocu OYy. Ham mpenctout 3ammcats popmymoi
¢byHkuuio rpadrka, KOTOPbIA MbI TOCTPOUM.

Mp1 Oyzaem pemaTh CUCTEMY YPaBHEHUN CITOCOOOM MOJICTAHOBKH.

Mpl 3HaeM, 4TO cymMMa JABYX JpoOeil, 3HaMEeHaTeleM KOTOPBIX SIBISETCS

. 1 .
yucio 3, paBHa 4. Pa3zHocTh 3THUX OpoOel paBHa 15. Ham mnpencrout Hantu

YUCTUTEU ITUX APOOEi.

A coctaBuii(a) MO pUCYHKY CUCTEMY YPaBHEHUM.

Buvioowi

Anrebpa TecHO cBsi3aHa ¢ apupmMeTrkoi. OHa BO3HUKJIA B APEBHUE BpeMEHa
B pe3yJbTaTe MOUCKOB OOIIMX CXEM PEIIEHUS MOXOXKUX apu(hMETUYECKHUX 3a]ad.
Ects nBa cmocoba 3amucu ApoOHBIX umcen. X MOKHO 3amuchiBaTh B BHJIEC
JIECATUYHBIX U B BUJIC OOBIKHOBEHHBIX JP00Oei. 3HAYUT, HY’)KHO YMETh CpaBHUBAThH
Yucia, 3amucaHHble B J000M w3 atux (opm. HykHO ymeTh TpOBOIUTH
BBIYHCIICHUSI, €CTT CPEIU YHCEeII, C KOTOPHIMH HAJI0 BBIMOJIHUTH apu(PMeTHIeCcKue
JEWCTBHUSA, €CTh M OOBIKHOBECHHBIC, M JAccATHYHBIE apoou. C MOHATHEM Ipodu
CBSI3aHO TIOHSTHE TpoIleHTa. YTOOBI pemaTh 3a/1a4u Ha MPOIEHTHI, HAJI0 CBOOOTHO
MEePEXOAUTH OT APOOCH K MPOIIEHTaM U HA00OPOT — OT MPOIICHTOB K JAPOOSIM.

Cpennee apudmMeTHUecKoe psijia YUCEN — 3TO YaCTHOE OT JACICHHSI CyMMBI
ATUX YUCEJ Ha UX KOJIMYECTBO.

Mopma — 3TO 4HCIO psAaa, KOTOPOE BCTPEYACTCS B ATOM PsIy Yalle BCEro
(HamboJiee 4acTo).
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PazmMax — 3TO OAMH M3 CTAaTUCTHYECKUX IIOKa3aTeled pas3iuuus, WId
pazOpoca. ITo0 pa3HOCTh MEXIY HAUOOJIBIIUM U HAUMEHBIINM 3HAYCHUAMH psiia
JTAHHBIX.

dopmyiia oA npsaMoyroibauka — S=ab. OHa BeIpakaeT COOTHOIIICHUE
MKy IUIOMAAb0 S M JUIMHAMU CTOpPOH & W D. [Iyig HaxoxkIeHWs IUIOIaau
NPSIMOYTOJIbHUKA HAZ0 U3MEPUTh €r0 CTOPOHBI M MEPEMHOXKHUThH MOJIYUHBIIHECS
qHClIa.

dopmynia TyTH paBHOMEPHOTO JBWKEHUST — S=Vit. OHa BbIpaxkaer
3aBUCUMOCTh PAcCCTOSIHUSA S OT CKOPOCTHU JIBMXKEHUS V U BpeMeHH L. DTO riaBHOE
COOTHOIIIEHUE MEXAY PACCTOSIHUEM, CKOPOCTHIO U BPEMEHEM JIBUKEHUS TTO3BOJISIET
IO JIIOOBIM IBYM U3 YKa3aHHBIX BEJIMYUH HAWUTH TPETHIO C MOMOIILIO BEIYMCICHUI.

B ObITy KaxIbiii 4enoBek (PaKTHUECKU MOIb3yeTcs (POpMYJSION CTOMMOCTU
noKynku. J[ns 3Toro 1eHa ToBapa YMHOXAETCS HAa KOJUYECTBO KYIUJICHHOTO
toBapa. Hanpumep, 11eHa 04HOTO KMWjiorpaMMa caxapa YMHOKA€TCsl Ha KOJIMYECTBO
KYIUICHHBIX KIJIOTpaMMOB. Eciin cTouMOoCTh oKynku 0003HauuTh OykBoi C, 1eHy
ToBapa OYyKBOW C, a KOJMYECTBO KYIUJIEHHOTO ToBapa OykBOW M, TO dopmyiy
CTOMMOCTH MOKYIIKM MOKHO 3anucarh Tak: C=cm.

[Ipu BbIYMCIIEHUSIX 110 (hOpMyTIaM BMECTO OYKB MOKHO TMOJCTABISITh Pa3HbIC
yucina. Hampumep, B dopmyrne S=Vt BpeMss U CKOpPOCTh MOTYT MEHATbCS. B
3aBUCUMOCTH OT J3TOrO OyJeT MEHATbCS pacCTOsHUE. Takue HW3MEHSIoIuecs
BEJIMUMHBI HA3BIBAIOT MMEPEMEHHBIMU BeJIMUUHAMU. ByKBBI B (hopMyIie, KOTOPbIMU
OHM 0003HAYEHBI, HA3bIBAIOT MEPEMEHHBIMHU.

JIBe BeJIMUYMHBI HA3BIBAIOT TMPSIMO MPOMOPIHMOHAIBHBIMH, €CJIM TpHU
YBEJIMYEHUHN OJHOM M3 HUX B HECKOJBKO pa3 Jpyras yBEJIUUYHMBAETCS BO CTOJBKO
ke pa3. OOpaTHO MNPONOPLHUOHAIBHBIMM HA3bIBAIOT JIB€ BEJIUYUHBI, MpU
YBEJIMYEHUH OJHOM M3 HUX B HECKOJIBKO pa3 JApyrasi yMEHBIIAETCS BO CTOJIBKO K€
pas.

a Cc
Ecau otHoOmeHue ; PaBHO OTHONIICHHIO E,TO PaBCHCTBO

S S

C
:E Ha3bIBAIOT

TIPOTIOPIIUEH.

Korma 3amauy pemaror anreOpanueckuMm cCrocoOOM, TO YCIIOBUE 3aJauyd
MIPEXKJIe BCETO MEPEBOAT Ha sI3bIK MaTeMaTuku. [lepBoIii miar Takoro mepeBoaa —
BBeJicHHE OYKBBI i 00O3HAYEHUsI KaKOW-IMOO HEW3BECTHOW BeIWYUHBI. B
pe3yJsibTare mepeBoja OOBIYHO MOJydaeTCsi PaBEHCTBO, cojiepxkaliee OyKBy. DTO
PaBEHCTBO HA3BIBAIOT YPABHCHHUEM.

8 KUIIACCx
(4-ii ron o0yuenusi Ha ypoHe O0OQ)

UYucna u BeramciieHns. KBaapatHeie KOpHU

Yucna u BeranciieHns. CTETIeHb C MEJIBIM TToKa3aTeieM

AnrebOpandeckue Boipakenus. KBagpaTHbiii TpEXUieH

AnreOpandeckue BeIpakeHUs. Anredpandeckas 1poob

O060061eHre 1 cucTeMaTu3alys U3y4eHHOTO MaTepuaa

1 TIpemycmarpuBaeTcsi yBeldMuYeHHE Y4eOHOrO BPEMEHM Ha H3yY€HME TEMaTHYeCKuX pasjeioB «Uucna u
BBIYUCIICHILT U «ANTe0pandeckre BEIpaXeHUsD». V3ydeHne mporpaMMHOTO MaTepralia o TeMaTHIECKIM pa3zesiaMm
«YpaBHEHUs U HepaBeHCTBay M «PYHKIMM» NpeycMaTpuBaeTcst Ha 5-oM roay o0ydenus Ha yposae OOO.
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Buowl deamenvrnocmu odyuaroujuxcs:

— 00BbsICHEHNE 3HAUCHUS MTOHATHH ((OpMYITHPOBAHUE OTIPECICHU);

— JI0Ka3aTeIbCTBO U OMPOBEPKEHUE C MTOMOIIBIO KOHTPIIPUMEPOB;

— pellieHre TeKCTOBBIX 3a7a4 apu(hMEeTUYECKUMHU CTIOCO0aMH;

— hopMyHpoBaHUE TTpaBUJI (B paMKax U3y4eHHOTO);

— yreHue (Op¢podMUYECKM W TPaMMATUYECKU BEPHOE) MaTEMATHUYECKUX
3aIMcen;

— aHajgM3 TeKCTa 3ajJauyd, nepedopMyIHpOBKa YCIOBHS, HW3BICUCHHE
HE00X0quMoN MH(GOpPMaLIMK, MOJEIUPOBAHUE YCIOBUS MPU MOMOIIN BU3yalbHBIX
orop (CXeM, PUCYHKOB, peabHBIX MPEIMETOB);

— MOCTPOEHUE JIOTUYECKUX LIETIOUEK PACCYKIACHUIA;

— KpUTHYECKass OIeHKa W OO0OCHOBaHME TIOJYYEHHOTO  OTBETA,
OCYIIIECTBICHUE CAMOKOHTPOJIS;

— MPOBEJICHUE HECITIOKHBIX MCCIEAOBAHUN — B paMKaX M3y4€HHOro (B T.4. C
HCITI0JIb30BAaHUEM KAJIbKYJISITOPA, KOMITBIOTEPA);

— oa00p U MPUBEJCHUE IPUMEPOB C OMOPON HA COLIMATILHO-OBITOBOI OIIBIT.
U np.

TemaTnueckasi ¥ TePMHHOJIOTHYECKAS JTEKCUKA

Cnosa u cnosocouemanus

Anrebpanyeckue ApoOH, BEPOSITHOCTh CIY4YallHOrO COOBITHS, BBIHECEHHE
OOILIEro MHOXKHTEN 3a CKOOKM, 3aJaya O HaXOXKIEHUU CTOPOHBI KBaApata,
UppaMoHajgbHble YHCIA, KBaJIpaTHbIE KOPHHU, KyOWYECKWH KOPEHb, OCHOBHOE
CBOMCTBO JpoOH, NMpeoOpa3oBaHHE BBIPAKEHHM, Pa3iIoKEHWE MHOTOWJIEHOB Ha
MHOKUTENH, Pa3IoOKeHNE Ha MHOXKHUTENH ¢ TPUMEHEHHEM HECKOJIBKHX CTIOCO00B,
pelleHre ypaBHEHH C TOMOIIBIO Pa3IoKeHUsI Ha MHOKUTEJIH, CBOMCTBA CTETICHU
C UEeJbIM T[IOKa3aTejieM, Ciy4dallHble COOBITHSA, CJIOKE€HUE (BBIUUTAHUE)
anredpanueckux Apoodei, crocod rpynmupoBKH, CTENEHb C IIEJIBIM TOKa3aTeseM,
teopema Ilucdaropa, ymHokeHue (neneHue) anredOpandeckux Apooer, dhopmyrbi
Pa3HOCTH ¥ CYMMBI KyOOB, (hopMyJia pa3HOCTH KBaJpaTOB, YACTOTA U BEPOSITHOCTD,
4acToTa CIy4yaitHOro COOBITHSL.

@pasvi

Mp1 3anmcany pacnpenenuTeIbHOe CBOMCTBO YMHOKEHUS B TOM BHJIE, KaK
OHO MPUMEHSETCS JIs1 BBIHECEHUS 00LIEr0 MHOXKHUTEIIS 32 CKOOKH.

S npoumtan(a) dopmyny Tak: cymmMa KyOOB JBYX YHCENl paBHa
MIPOM3BEICHUIO0 CYMMBI ITHX YHCEJ M HEMOJIHOTO KBajpaTa NX Pa3HOCTH.

51 Ha30BY IPUEMBI, IPU TIOMOIIX KOTOPBIX MHOTOUYIEH MOYKHO Pa3lIOKUTh Ha
MHO>KHTEJIH.

Pa3noskeHre Ha MHOXKHUTEN — 3TO OCHOBHAs 33/laya TEOPUH MHOTOUYJICHOB.

Buvioowi

CymiecTByeT Menbli psig NpUEMOB IS Pa3JIOKEHUS MHOTOWICHOB Ha
MHOXUTeMH. OAMH U3 TakuX MPUEMOB — BBIHECEHHE OOIEro MHOXKHUTENA 3a
CKOOKH. DTO mpeoOpa3oBaHHE BBINOJHAECTCS Ha OCHOBE PACIpPENeIUTEIHLHOTO
CBOMCTBA — KaK U YMHOXEHHE MHOTOWIEHA Ha oJHOWIeH. Ho B ciryuae BEIHECEHHUS
3a CKOOKH 3TO CBOMCTBO MPUMEHSETCS CIIpaBa HaJEBO.
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Ms1 paccMOTpenr pa3Hble NPUEMBI, NMPU MOMOIIM KOTOPBIX MHOI'OYJIEH
MO>XHO Pa3JIOKUTh HAa MHOKHUTENU: BBIHECEHHE OOIIET0 MHOXKUTENS 3a CKOOKH,
CIocO0 TpYIIUPOBKHU, MNpUMEHEHHE (OPMYN COKpPAIEHHOTO YMHOXeHUs. B
CJIIOXHBIX CIIydasX HaJ0 MPUMEHATh HECKOJbKO MpuéMoB. He cymecTByeT o0mux
npaBui JJIi YCTAHOBJIEHUS TOTO, KaKME CHOCOObl M B KaKOM TMOpSAJKE HAJO
npuUMeHsATh. Takxke He Bcerja MOXKHO pas3lIoKUTh MHOTOWIEH Ha MHOXuTenu. Ho
€CTh HEKOTOpbIE PEKOMEH IalluH, KOTOPbIE HAJ0 YUUTHIBATh. ECIM MOKHO BBIHECTH
3a CKOOKH OOIINII MHOKHUTENb, TO 3TO HYKHO cjenats. Hamo mocMoTpeTs, MOKHO
J¥ BOCIOJB30BAThCsl KaKOW-HUOyAb GopMyinoil: 1) ecan mmeercs NBYWIEH, TO
HAJI0 MPOBEPUTH, MOKHO JIM MPUMEHUTH (HOPMYIy pa3HOCTH (CyMMBbI) KyOoB, 2)
€CJIM €CTh TPEXUJIEH, TO HAJO0 NPOBEPUTh, MOXHO JH CBEPHYTh €ro B KBajapar
nBywieHa. Eciau He yaaércss mpuMeHUuTh GOopMyIibl COKPAIEHHOTO YMHOKEHHUSI, TO
HaJ0 nornpoOoBaTh HUCMOJIB30BATH CHOCOO TpynnupoBku. Korma pasinoxeHue Ha
MHOXXUTEJIA 3aBEPIICHO, HAJIO0 IMPOBEPUTH IOJYYEHHBI pe3yjbTaT C ITOMOILBIO
YMHOKEHHS.

9 KUIIACC
(5-if rox 00yuenusi Ha ypoBHe O00) 2

VYpaBHeHus 1 HepaBeHCTBA. KBajpaTHbIe ypaBHEHHUS

VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI ypaBHEHUI

VYpaBHeHus 1 HepaBeHcTBAa. HepaBeHcTBa

OyHkuun. OCHOBHBIE TOHATUS

Oynkuuu. Yucnosble QyHKINH

O06001IeHNe U cucTeMaTU3alus U3y4YEHHOTO MaTepuralia

Buowt oeamenvnocmu odyuarowguxca:

— 00BsICHEHHE 3HAUYCHUSI MOHATUH ((POPMYTUPOBAHUE ONIPEACIICHUN);

— JI0Ka3aTeIbCTBO U OMPOBEPKEHUE C MTOMOILbIO KOHTPIIPUMEPOB;

— pellieHre TeKCTOBBIX 3a7a4 apu(hMETUYECKUMH CTIOCO0aMH;

— dhopMyIMpOBaHKE MPABUI (B paMKaX U3y4YE€HHOTO);

— yreHue (op¢odNMUUECKH W TPaMMATUYECKU BEPHOE) MATEMATHUYECKUX
3aMucei;

— aHajuM3 TeKCTa 3ajJaud, nepeGopMyIHpOBKa YCJIOBHS, H3BICUYCHUE
HeoOXouMol nH(pOpMallMU, MOJCIUPOBAHUE YCIOBUS MPU MOMOIIM BU3YyaJbHBIX
ornop (CXeM, PUCYHKOB, PEaJIbHBIX MPESIMETOB);

— TIOCTPOEHHE JIOTHUECKUX LIETI0YEK PACCYKICHUM;

—  KpUTHYECKass OLEHKa ¢ O0OOCHOBaHHME TIOJIYYEHHOIO  OTBETa,
OCYUIECTBJICHUE CAMOKOHTPOJIS;

— MPOBEJCHUE HECIOKHBIX UCCIEIOBAHUN — B paMKaX U3Y4€HHOTrO (B T.4. C
MCITIOJIb30BAaHUEM KAJIbKYJISITOPA, KOMITBIOTEPA);

— MoA00p U MPUBECHNE MPUMEPOB C ONOPON HA COLMATBHO-OBITOBOM OTIBIT.
U np.

TemaTnueckasi ¥ TEPMHHOJIOTHYECKAS JEKCHKA

Cnoea u cnosocouemanus

2 TIpenycmaTpuBaeTcs yBeJudeHHE y4eOHOTO BpEMEHM Ha M3ydeHUE BCEX TEMATHYECKMX pas/elioB,

MPCACTABJICHHBIX IJIS1 JaHHOI'O roJa 06y‘{€HI/I${.
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['paduk nuHEHHOTO ypaBHEHHS C IByMS MEPEMEHHBIMU, Tpaduk QyHKIUH,
JEHCTBUTENbHBIE YHUCIIA, J0KA3aTEIbCTBO HEPABEHCTB, 3aJaud Ha KOOPAWHATHOU
IUIOCKOCTH, KBaJIpaTHbIC YpaBHEHUS, TUHEIHAsT (PYHKLNS, TUHEHHOE YpaBHEHHUE C
JIBYMsl TI€PEMEHHBIMM, JIMHEHHbIE HEPABEHCTBA, HEMOJHbIE KBAaJApaTHBIC
YpaBHEHUs, HEPABEHCTBA, Pa3JIOKEHUE KBAJIPATHOIO TPEXWIEHA HA MHOMKUTEINH,
pelIeHre 3a7ad C MOMOIIBI0 CUCTEM YPAaBHEHMMH, PELICHHE CUCTEM YPaBHEHMH
CH0COOOM MOJICTAHOBKH (CJIOKEHHSA), C TOYHOCTBIO J10..., CBOMCTBA HEPABEHCTB,
CBOMCTBA (YHKIIMH, CHUCTEMbl YpaBHEHMM, CIOKHBIE IKCIEPUMEHTHI, (GopMmyiia
KOpHEW KBaJIpaTHOTO ypaBHEHUS, UTEHUE TPapUKOB.

@pasvl

@ynxkius f Ha3pIBaeTCs Bo3pacTarolieil Ha MHOXECTBE X, €CJIA OOJbIIEMY
3HAYEHUIO apTYMEHTa COOTBETCTBYET OO0JIbIlIEE 3HAUCHHE (PYHKIUU.

Ecnu Ha Bceit obnactu onpeaeneHust (PyHKIHS BO3pACTaET, TO €€ Ha3bIBAIOT
BO3pacTaroiei QyHKIHeH, a eciu yObIBaeT — TO yObIBarolel QyHKIIMEH.

OyHKIMIO, B3pacTalOIlyl0 Ha MHOXecTBe X WIM YOBIBAaIOIIYyI0 Ha
MHO’KECTBE X, Ha3bIBalOT MOHOTOHHOM ()yHKIIMEH Ha MHOXKECTBE X.

Ham HyXHO yka3arh 00JacTh ONpeeseHus U 001acTh 3HaYCHUN (PyHKLINU.
MBI JODKHBI HAWTH IPOMEXYTKH, Ha KOTOpbIX QyHKIms f yObiBaer, Bo3pacraer u
COXpaHsET MOCTOSHHOE 3HaYCHUE.

S rotoB(a) (Mory, He MOTY, 3aTPYJHSIOCh, XOUy) J0Ka3aTh: €CIM 4ETHas
(GyHKUIHST MOHOTOHHA Ha IOJIOKHUTEIBHOW 4YacTU 00JIaCTU ONpENeSieHUs, TO OHa
MMEET MPOTUBOMOJIOKHBIA XapakTep MOHOTOHHOCTM Ha OTPULIATENILHON YacTh
00J1acTu OorpeeIeHusl.

Msb1  chopMmynupoBalii  ONpejAesieHHe Bo3pacTaronieil W yObIBarolien
¢byHkuuii Ha MHOkecTBe X. HaM HyXHO NpHBECTH NPUMEPHI BO3PACTAIOIIECH H
yObIBaroIIe pyHKIUH.

51 Mory O0O0BSICHUTB, B YEM COCTOUT OCOOCHHOCTH Tpaduka 4€THON QyHKIIMH
Y TIPUBECTHU MPUMEPHI YETHON M HEUETHON (QYHKIIUU.

S rortoB(a) OTBETHTh HA BOMPOC O TOM, Kakas (YHKIHS HA3BIBACTCS
OTPaHUYEHHOU U HEOTPAHUYECHHOM.

51 3aTpyAHAIOCH IPUBECTH MpUMEPHI QYHKIUH, OTPAaHUYEHHOM CHU3Y.

Bv1600b1

Oyuknus f Ha3pIBaeTCs Bo3pacTarolieil Ha MHOXKECTBE X, €CITU ISl JTFOOBIX
JBYX 3HaueHUW aprymeHTa X1 um X2 MHoxkecTBa X, Takux, 4yro X2 > X1,
BhIMOJTHsIeTCST HepaBeHCTBO f(X2) > f(X1). ®ynkuus f HaspiBaeTcs yObIBatoOIIeH Ha
MHO’KECTBE X, €CIIU I JIOOBIX ABYX 3HAU€HUU aprymenTa X1 u X2 MHoxecTBa X,
TaKuX, 4To X2 > X1, Bemnosnsercs HepaBeHcTBO f(X2) < f(X1).

Mpb1 3HaeM HEKOTOpbIE CBOWCTBA MOHOTOHHBIX (QYHKUUNA. MOHOTOHHas
GyHKUIMS KaXkqoe CBOE 3HAUYCHHE NPUHUMAET JMIIb NpPU OJHOM 3HAYCHHUH
aprymenta. Ecmu dynkmus y=f(X) siBisercs Bospactaromieit (yObIBaromieit), To
¢ynkuus y=—f(X) saBusercs yOwBaromeil (Bo3pacraromieii). Cymma IBYX
BO3pacTalIux (QyHKIUNA SBIsETCS BO3pacTarolield (yHKIMeH, a cymma IBYX
yObIBaromux (GyHKIMIA sBisieTcst yobiBaromei ¢pynkuueit. Eciu 06e pynkuuu f u g
BO3pacTalnye uin ode yosiBaromiue, To pynkuus @(x)= f(g(x)) — Bo3pacrarommas
dynkus. Ecnu dynkums y=f(X) MmoHoTOHHa Ha MHOXecTBe X M COXpaHSET Ha
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fx) Ha MHOXeCTBe X HMEET

ATOM MHOXECTBE 3HaK, To GyHKIua (g(X)=

MPOTUBOIIOIOXKHBIM XapakTep MOHOTOHHOCTH.

Oynkums f HaseBaeTcs 4€tHOHM, eciam s roboro X € D(f) Bepno
paBencTBO f(—x)=f(x). ®ynkuus f HaszpiBacTCss HEYETHOM, eciu s J1I0OOro X €
D(f) Bepno paBenctBo f(—x)= —f(x).

10 KJTACC
(5-if rox 00yuenusi Ha ypoae O0Q0) =

Yucna u BeruucieHus. JleHCTBUTEIbHBIE YUCIIa

YpaBHEHUS M HEPABEHCTBA. Y PABHEHUS C OJHOU IEPEMEHHON

VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI ypaBHEHUI

YpaBHeHus u HEpaBeHCTBA. HepaBeHcTBa

OyHKIUH

YucnoBsie OCIEA0BATETHHOCTH

[ToBTopenue, 0600IIEHNE, CUCTEMATH3AINS U3YyYEeHHOT0 MaTeprana’s

Buowt oesamenvnocmu odyuarouwguxca.

— 00BsICHEHUE 3HAUYCHUSI TOHATUHN ((HOPMYTUPOBAHUE OINIPEICIICHUN);

— JI0Ka3aTeJIbCTBO U OMPOBEPKEHUE C TTOMOIIBIO KOHTPIIPUMEPOB;

— pellieHre TeKCTOBBIX 3a7a4 apu(hMEeTUYECKUMHU CTI0CO0aMH;

— dhopMyIMpOBaHKE MPABUI (B paMKaX U3y4YE€HHOTO);

— yreHue (Op¢odMUYECKH W TPaMMATUYECKU BEPHOE) MaATEMATHUYECKUX
3aMucem;

— aHajgM3 TeKCTa 3agaud, mepedOopMyIHpOBKAa YCIOBHS, H3BICUYCHUE
HEe0OXoaMMON WH(pOpMAITUK, MOICTUPOBAHUE YCIIOBHUS TPH TIOMOIITH BU3YaIbHBIX
orop (CXeM, PUCYHKOB, peabHBIX MPEIAMETOB);

— TIOCTPOCHHE JIOTHYECKHUX IETIOYCK PACCYKICHUN;

— KpUTHYECKass OICHKa © OOOCHOBaHWE TIOJIYYCHHOTO  OTBETa,
OCYIIECTBICHUE CAMOKOHTPOJIS;

— MPOBEJIEHNE HECIOKHBIX MCCIEIOBAHUN — B paMKaX U3Y4eHHOTO (B T.4. C
HCITIOJIb30BAaHUEM KAJIBKYJISITOPA, KOMITBIOTEPA);

— 1oI00p ¥ MPUBEICHUE MPUMEPOB C OTIOPOM Ha COLUATIBHO-OBITOBOM OTIBIT.
U np.

TemaTnueckasi ¥ TEPMHHOJIOTHYECKAS JTEKCUKA

Cnoea u cnosocouemanus

ApudmMernueckass IpOrpeccHs, BEPOITHOCTb, BBIOOPOYHBIC HCCIICIOBAHUS,
reOMETpUYCeCKass TMPOTPECCUs, THUCTOTpaMMa, TpapUIecKOe HCCIICIOBAaHUE
yYpaBHCHUS, WHTCPBAJIBHBIM  psil, KBagpaTHuHas (QyHKIWS, KBaJpaTHBIC
HEpaBEHCTBA, Mapaboiia, mapadoJiou, MPOLEHTHI (IIPOCTHIE, CIOKHBIE), TPOTHO3,
palMoHaNbHBIC BBIPAKEHUS, CUCTEMbI YPaBHCHUH, CHCTEMBbI YPAaBHCHHHA C JBYMS
MEPEMEHHBIMM, CTATUCTHKA, CTATUCTUYCCKOE OIICHWBAHUE, ypaBHEHHUE (IICIbIE,
IpOOHBIC), XapaKTEPUCTHUKA pa3dpoca, YNCIOBBIC MOCIIEI0BATEILHOCTH.

13 TIpenycmaTpuBaeTcs yBeduMdyeHHE Yy4eOHOrO BpPEMEHM HAa M3ydeHHE BCEX TEMATHYECKMX pas/elioB,

MPe/ICTABICHHBIX ISl JaHHOTO rojia 00y4YeHusI.

14 TIpenycmaTpuBaeTcss NOBTOPEHHE 3JIEMEHTOB COJEPKAHUA Y4eOHOM NMCUMUIUIMHBI, OCBauBaBLierocs Ha 1 — 5
ronax obydenus Ha ypoBHe OOQ. Jlomyckaercs pacrhpeneieHre TaHHOTO MaTepuaia 10 COOTBETCTBYIOIIUM
TEMAaTUYCCKUM pa3JiesiaM, OCBaBaeMbIM Ha 6-oM roxy oOydenus Ha ypoHe OOO.
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®@pasvl

51 Mory OOBSICHHTH Ha MpUMeEpe, Kak mocTpouTh rpaduk GyHkuun Y=f(—x) u
rpaduk pyukuun Y= —f(—x), 3Has rpaduk yukuun y=Ff(x).

51 mMory o0OCHOBaTh, KakK BBIMOJHSAETCS MOCTPOCHHUE TPpaPUKOB (DYHKIIHU
g=If(x)I u g=f(IxI).

Ham Hy»HO HaliTH K05 HUIMEHTH KBaapaTHuHoi GyHKmuu y=ax2+ bx + c,
3Has1, 4yTo € rpaduk nmpoxoaut yepe3 Touku A (0;2), B (2;0), C (3;8).

Mpl pemiany ypaBHEHHS C OJHOW MEpecMEHOM, 00e 4acTh KOTOPBIX ObLIU
IIEJIBIMHA BRIpQKCHUAMU. Takne ypaBHEHUS Ha3bIBAIOTCS IICJIBIMU YPABHCHUSMHU.

51 mory/3aTpynHsAIOCh/HE MOTY C(HOPMYJIUPOBATh OMpPEIEICHUE JTHHEHHOTO
HEPaBEHCTBA C ABYMS IEPEMEHHBIMH U IPUBECTH MTPUMEPHI.

51 Mory/3aTpyaHst0OCh/HE MOTY OTBETUTH Ha BOIIPOC O TOM, Kakyk (QUrypy
MPEACTABIIET MHOXXECTBO TOYEK KOOPAMHATHOW TUIOCKOCTH, KOOPJUHATHI
KOTOPBIX — PEIICHUS CUCTEMbI TUHEHHBIX HEPABEHCTB.

A  wmory  nmartb ONpejeNieHue  BO3pacTarolei (yObIBaro1IEH)
MOCJIEIOBATEIHLHOCTU U IPUBECTU TIPUMEPHI.

S xouy chopmynupoBaTh NPUHIIMIT MATEMATHUYECKOM UHTYKIIUH.

S wMory OTBeTMTh Ha BOOPOC O TOM, B KaKuX MPOMEKYTKaX
TPUTOHOMETPHUYCCKUE (PYHKIIMA TPUHUMAIOT TIOJIOKUTEIbHBIC 3HAYCHHS, a B
KaKUX — OTPUIIATEIILHBIC 3HAUCHMUS.

S mory OOBSCHHTH, YTO HAa3bIBAETCSA MEpPHOAOM (YHKIMH W Ha3BaTh
OCHOBHOM MEPHUOJI KAXKI0M TPUTOHOMETPUUECKON PYHKIUU.

3HaHWE 3aKOHOB TPUTOHOMETPHUYECCKHMX (YHKIHMH TIOMOTAeT peIIaTh
MPOCTEUIIINE TPUTOHOMETPUYECKUE YPaBHEHUS, YPaBHCHUS, B KOTOPBIX IO
3HaKOM TPUTOHOMETPUYECKUX (PYHKIUN COMIEPIKATCS TIEpEMEHHBIE.

Bui600wl

DYHKIMIO, KOTOPYIO MOKHO 3a1aTh (hopMyJIoil Bua y=ax2+ bx + ¢, rae a#
0, Ha3BIBAIOT KBAJIPATUYHON (DYHKIIHEH.

JTro6y1o KBagpaTHHYI0 QyHKIMIO Y=ax 2+ bx + ¢ MOXkHO 3a1aTh GOpMYJIOit
Buaa y=a(X—m)Z+n.

PaccmoTpum BaxkHoe cBoWcTBO mnapabonbl. Ilpu BpaieHun BOKpPYr ocu
cCUMMeTpuHu mapabona omnuckiBaeT ¢Gurypy — mapabosious. Eciu BHYTpEHHIOIO
MOBEPXHOCTh Tapaboyionja caelaTh 3epKAIbHOW W HANpaBUTh Ha HEE MYy4YOK
Jy4yei, mapauieTbHBIX OCH, TO OTPAaXEHHBIC JIydd COOEpPYyTCS B OAHOM TOYKE —
doxyce. Eciiu mapabonuueckoe 3epkano HanpaButh Ha CONHIIE, TO TeMIIepaTypa B
boKyce OKaKeTCs TaKO BBICOKOM, YTO MOXHO OyJeT paciiaBuTh meTtayul. Ecim
WCTOYHUK CBE€Ta TMOMECTUTh B (OKyce, TO OTpaKEHHBICE OT 3EpPKAIbHOMN
MOBEPXHOCTHU NapaboJIon/a JIydr OKa3bIBAIOTCS HATIPABJICHHBIMU MapajlIeILHO €T0
OCH M HE pacCeuBalOTCA. OJTO CBOMCTBO HCHOJB3YyEeTCd NPU H3TOTOBICHUU
MPOKEKTOPOB U ABTOMOOMIIBHBIX (hap.

YroOsl moctpouth rpaduk ¢yakiun Y=If(x)l, ecnm wusBecren rpaduk
¢yakmun y=f(X), Hy)KHO TOCTaBHTh Ha MecTe Ty ero 4vactb, rme f(x)=0, u
CUMMETPHUYHO OTOOpa3UTh OTHOCUTEIBLHO OCH X JAPYTIYyIO €ro yacTh, rae f(x) )<O0.

YroOsl moctpouth rpaduk ¢yakimuu Y=If(x)l, ecnum wusBecren rpaduk
bynkiun Y=f(X), Hy’)KHO OCTaBHTh Ha MecTe Ty 4yacTh rpaduka ¢pyHkiuu Y=f(x),
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KOTOpasi COOTBETCTBYET HEOTPHUIATENbHON YacTu 00iacTu onpeneiacHus: QyHKIUU
y=f(x). OTpa3uB 3Ty 4aCTh CHMMETPHUYHO OTHOCUTEIHHO OCH Y, MOJYYUM APYTYIO
qyacTh rpaduka, COOTBETCTBYIOIIYIO OTPUIIATEIBHOM YaCTH 00JACTH ONPECIICHHUS.

[lemoe ypaBHEHHE C OJTHOM MEPEMEHHON — 3TO yYpaBHEHME, JIEBas U MpaBas
YaCTU KOTOPOTO — LIEJIbIE BBIPAXKEHUS.

[Ipu pemienun 3agauu Mbl MPUMEHUIM Tpaduueckuil crnocod pelieHus
CUCTEMBI JIByX YPaBHEHUI ¢ IBYMs ITepeMeHHbIMU. OH COCTOUT B TOM, YTO CTPOSIT
rpaduku 060UX ypaBHEHUI M HAXOIUT KOOPAMHATHI OOIINUX TOYEK ITHX TpadUKOB.
Ho rpadwmueckuii crmoco0 T1O3BONSET HAWTH pPEIICHHE CHUCTEMBI TOJBKO
IPUOIMAKEHHO.

JIrobyro cucteMy ABYX JUHEHHBIX ypaBHEHUH C JIByMSI IMEPEMEHHBIMU
MOXHO PpEIIUTh CHOCOOOM TMOACTAaHOBKM WM crocoOoMm cioxenus. Ho mo-
JPYroMy MPOUCXOAUT C CUCTEMaMH YpaBHEHMI Oosiee BBICOKMX cTemneHeil. Jlis
HUX HET O0mMX crnocoO0oB pemieHus. JIumb HEKOTOpble U3 HUX MOYKHO PEHIUTH
C10c000M MOJCTAHOBKH MJIU CIIOCOOOM CIIOKEHHUSI.

[TocnenoBatenbHOCTh, B KOTOPOM KaXIbIH TMOCICAYIOMUNA YJIeH OOJbIle
IpEeabIAYIIEro, Ha3bBaeTCs Bo3pacTaromieil. [locienoBarenbHOCTh, B KOTOPOH
KaXKIbIH TOCTIEAYIONINI YJIeH MEHbIIIE MPEAbIAYIIET0, Ha3bIBAE€TCs YOBIBAIOLICH.

[TocnenoBarenbHOCTh (@N) Ha3bIBae€TCs OrPAaHUYEHHOM CBEpPXY, €CIu
CYILIECTBYET TaKOE YUCIO M, 4TO an < M npu JroooM N.

[locnenoBarenbHOCTh (8N) Ha3bIBAE€TCS OrPAaHUYEHHOW CHHU3Y, €CIIH
CYLIECTBYET TaKO€ YUCIIO P, 4TO an = P mpu JiroOoMm N.

IlocnenoBaTrenpHOCTh, OIPAaHUYEHHAs CBEPXYy W CHH3Y, Ha3bIBAETCS
OrpaHUYEHHOM MOCIIEI0BATEIBHOCTHIO.

Kaxnprii unen apudmeTHdeckoil mporpeccuy, HadyMHAs CO BTOPOTO,
SBJIETCS] CPEHUM apU(PMETUYECKUM MPEABIIYILETO U MOCIEAYIOEr0 YIEHOB.

@OyHKIMSA ¢ 00J1aCThIO OonpeesaeHust X U 00J1acThiO 3HAUEHUW Y Ha3bIBAETCS
oOpatuMoi, eciu O0OpaTHOE€ €M COOTBETCTBUE MEXIY MHOXECTBOM Y U
MHOECTBOM X — (PyHKIIHS.

Ecmu ¢ynkums f oOpatuma, TO oOpaTHOE €l COOTBETCTBHE HAa3bIBAIOT
dyHkuuel, oopataoit Gyukiuy f.

KoHeuHOE MHOXECTBO, B KOTOPOM YCTAHOBJIEH NOPSAJOK €ro 3JIEMEHTOB,
HAa3bIBAIOT IIEPECTAHOBKOM.

Coaep:xanue yueoOHoro npeamera «I'eomerpus»
7 KIIACC
(3-if rox 00yuenusi Ha ypoBHe O00) =

[Ipocreitmue reomeTpudeckne PUrypsl U UX CBOWCTBA.

N3mepenne reoMeTpuuecKiuX BeJIMYNH

TpeyrojJbHUKU

[TapannenpHble psMbIE, CyMMa YIJIOB TPEYTOJIbHUKA

OKpy»XHOCTb U KpYT. ['eoMeTpruecKre nocTpoeHus

O060011IeHne U cucTeMaTH3alys U3y4YeHHOTO MaTepuralia

15 Coxpansercs cozmepxanne n o0bEM MaTepuana, MpeacTaBieHHoro B mpumepHoit OOIl — mns TpeThero roaa
o0yuenus Ha ypoBHe OOO.
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Buowl deamenvrnocmu odyuaroujuxcs:

— KOMMEHTHpOBaHUE (pa3bsCHEHUE) 3HAUYCHMSI OCBAaMBAEMBIX TOHSATHIA,
dbopMyIMpoBaHKE ONPeIeTICHU;

— U300pakeHHEe M paclo3HABaHUE U3y4YaeMbIX (QUIyp Ha UepTexax;
pelieHue 3a7a4, CBsI3aHHbIX ¢ 3TUMHU (DUTYpaMU;

— GOpMYIMPOBKA U JI0KA3aTEIBCTBO TEOPEM;

— PpelleHuEe 3aJad B COOTBETCTBUM C COJEPKAHHEM OCBAaMBAEMBIX
TeMaTUYECKUX pa3aenos. U mp.

TemaTnueckasi ¥ TEPMHHOJIOTHYECKAS JTEKCHKA

Cnosa u cnosocouemanusi

AKcuoMa mapajulesIbHbIX MNPSAMBIX, OHCCEKTPUCHI, BBICOTHI TPEYIrOJbHUKA,
U3MEpEHUe, JIy4, MacluTaOHas JIMHEWKa, MEJIHWaHbl, OTPE30K, MapaljiesIbHbIE
npsiMbIe, IEPBbIN (BTOPOM, TPETHIT) MPU3HAK PABEHCTBA TPEYTrOJIbHUKOB, TPU3HAKU
NAapaJIEIBHOCTH  JABYX IPSAMBIX, NEPHEHAMKYJSIPHBIE IPsIMbIE, IOCTPOCHHUE
TPEYTOJIbHUKA 10 TPEM 3JEMEHTaM, IpsiMas, IMPSMOYTOJIbHBIE TPEYTrOJbHUKH,
COOTHOILIEHHSI MEXJy CTOPOHAMH M YIVIAMHM TPEYrOJbHUKA, CpPaBHEHUE, CyMMa
YTJIOB TPEYTOJIbHUKA, TPEYTOJIbHUK, YTOJI.

D@pasvi

Yepes nar00ble 1BE TOUKH MOMKHO IIPOBECTHU NPSAMYIO, HO TOJIBKO OJHY.

S naueptmi(a) npsimyro u otmetwi(a) Ha Hell Touku A u B. Celiuac c
MOMOIIBI0 MaciITaOHON nuHelku s otMeuy Touku C u D Tak, yroOwnl TOouka B
oObL1a cepeauHoil otpeska AC, a Touka D — cepenunoii orpeska BC.

CHauana Mbl HauepTuM npsamyro AB. Ilotom npu nmomomu MacmTaOHOU
JIMHEWKN OTMEPHUM Ha 3TOU npsiMol Touky C — Takyto, uto AC=2 cM. Janplie Mel
ONPENIENINM, CKOJIBKO TAKMX TOYEK MOYKHO OTMETUTH Ha npsmont AB.

Bv160001

I'eomeTpuss — 3TO OHA M3 camblX ApeBHUX HaykK. OHa BO3ZHHKIA €IIE J0
Hameil apel. CIIOBO «reOMeTpusi» B IIEPEBOJE C IPEUYECKOro s3blKa O3HAYAET
«3emsieMepre». Takoe Ha3BaHHE OOBACHSAETCS TEM, YTO 3apOKICHUE T€OMETPHUU
ObUIO CBS3aHO C Pa3HbIMU M3MEPUTENBHBIMU paboTaMu. DTU pabOThl BBHITOJHSIIH
IIPU Pa3METKE 3€MENbHBIX YYaCTKOB, IIPOBEACHUHN 1OPOT, CTPOUTEIBCTBE 31aHUMN U
IpPYTUX COOpyXeHHi. B pesynprare TakouM AEATEIBHOCTH MOSBUIUCH W
NOCTENEHHO  HAKaIUIMBAJIMCh  pa3Hble  IpaBWja, KOTOPBIE  CBS3aHbl C
r€OMETPUYECKUMHU HU3MEPEHUSIMU U MOCTPOEHUsIMU. Takum o0pa3oM, TeoMeTpust
BO3HMKJIa HA OCHOBE IMPAKTUUYECKOW IEATEIBHOCTHU JIIoAck. B manpHeunmiem onHa
chopMHpoBaIach Kak CaMOCTOSITENIbHAS HAayKa. JTa HayKa 3aHUMAETCS] U3YyYeHUEM
r€OMETPUYECKUX (DUTYP.

VYron — 3To reomerpudeckas gurypa. OHa COCTOUT U3 TOUKH U ABYX Jy4eH,
UCXOJISIINX U3 3TOM TOUKH. JIydu — 3TO CTOPOHBI yTiia, a uX o0Ilee Hayaao — 3TO
BEpIIMHA.

Cpenu mpeaMmeToB, KOTOpPBhIE HAC OKPY’KalOT, MHOTO OJMHAKOBBIX. Y HHUX
oauHakoBasi (opma, OAMHAKOBBIE pa3Mmepbl. Hampumep, 1aBa OAMHAKOBBIX
KapaHaaua, JBe OAMHAKOBBIE TETPAAM, BA OJMHAKOBBIX 3epKaia. B reomerpun
nBe (QUrypbl, KOTOpble HMEIOT OJAMHAKOBYIO (OPMY U OIMHAKOBBIE Pa3MEpHI,
Ha3bIBAIOT PABHBIMM.
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JIns wn3MepeHus OTpPE3KOB M HAXOXKICHUsS PACCTOSIHUM HAa NPAKTHKE
WCIIOJB3YIOT pa3INYHble E€IWHMIBI H3MepeHuid. MeTp — 3TO CcTaHaapTHas
MEXKJIyHapoaHas eAauHuna usMepeHus. B omnom merpe 100 cantumerpos. B
onHoM cantumetpe 10 mmmmumerpos. [Ipu u3mepeHnn HeOONBIIUX PACCTOSIHUM,
HaIpuMep, MKy TOUKaMU Ha JIUCTE OyMaru, 3a €AMHUILY U3MEPEHUS] TPUHUMAIOT
CAaHTUMETp WM MWUIUMETpP. PaccTossHMe wMexay npeaMeTaMH B KOMHAaTe
U3MEPSIOT B METpax. PaccTosiHuE MEXIy HACEIEHHBIMH ITYHKTAMHU U3MEPSIOT B
KwioMerpax. lMcnone3yrorcs u  apyrue eauMHMIBI  M3MepeHusd. Hampuwmep,
JNEUUMETP, MOPCKask MUJISL.

OTrMeTuM J110OBIE TpU TOYKH, KOTOpBIE HE JIEKAaT HAa OJHOW HPSIMOM.
CoenunuM ux otpeskami. [loaydum reomeTpudeckyro GUrypy. 9To TpeyrojabHHK.
Tpu OTMEUEHHBIE TOUKH — 3TO BEpIIMHBI. OTPE3KH — 3TO CTOPOHBI TPEYTOJBHUKA.
CyMma mIMH TpEX CTOPOH TPEYTOJbHHKA HA3bIBACTCS €ro IepuMerpoM. JlBa
TPEYTrOJbHUKA MOJKHO Ha3BaTh pAaBHBIMHU, €CIA HUX MOXHO COBMECTHUTH
HajoXeHueM. KakJIbIii U3 3TUX TPEYTrOJIbHUKOB MOKHO HAJOKUTh HA APYroil TaK,
YTO OHM ITOJIHOCTBIO COBMECTATCA. JTO 3HAYMT, YTO IOMAPHO COBMECTATCS HX
BEPIIMHBI U CTOPOHBI. TaKke MOMapHO COBMECTSTCS U YTIIbl 3TUX TPEYTOJIbHUKOB.
COOTBETCTBEHHO, €CJIM JIBa TPEYTOJIbHUKA PABHBI, TO JIEMEHTHI (YIJIbl U CTOPOHBI)
OJHOTO TPEYrOoJIbHUKA PAaBHBI DJIEMEHTaM JAPYroro TPEYrojbHUKA. 3HAYUT,
PaBEHCTBO [IBYX TPEYTrOJbHUKOB MOYKHO YCTaHOBUTb, HE HAaKJIaJbIBasg OJHH
TPEYTOJIBHUK Ha JPYTOH, a TOJBKO CPaBHUBASI HEKOTOPBIE UX AJIEMEHTHI.

B wmaremarmke KaxXao€  YTBEPKICHHE, CIPABEMIUBOCTH  KOTOPOIO
YCTaHaBIIMBAECTCS MPHU MOMOIIM PACCYX IACHHM, Ha3bIBAIOT TeOpeMoil. Paccyxknenus
HAa3bIBAIOTCS JOKA3aTENbCTBOM TEOPEMBI.

8 KIIACC
(4-i1 rox 00y4enust Ha yposae O00) 16

YeThIpEXYTrOIbHUKH

Teopema daneca u Teopema 0 IPONOPLUUOHATIBHBIX OTPE3KaX, MOA00HBIE
TPEYTOJIbHUKHU

[Inomans. HaxoxaeHnue miomaae TpeyroJbHUKOB U MHOTOYTOJIBHBIX
dburyp. [Inomaan mogoOHbIX Guryp

Teopema [ludaropa u Hayana TPUTOHOMETPHUH

O060011eHre U cucTeMaTU3alus U3Y4YeHHOTO MaTepuaia

Buowt oeamenvnocmu odyuarowguxca.

— KOMMEHTHpOBaHUE (pa3bsiCHEHUE) 3HAUYECHMS] OCBAaMBAEMbIX TMOHSATHIA;
dbopmMyIUpOBaHUE ONIPEICTICHUIT;

— U300payKeHUE U paCIO3HaABAHUE U3YYaeMbIX (PUTYp Ha YepTexax;

— (GOpMYIMPOBKA U 1I0KA3aTEIBCTBO TEOPEM;

— PpeElIeHWEe 33aJad B COOTBETCTBUM C COJEPKAHMEM OCBAaMBAEMBIX
TeMaTUYECKUX pa3nenos. U mp.

TemaTu4eckasi 1 TEPMUHOJIOTHYECKAS JIEKCUKA

16 Mzyuenne Temaruueckoro pasaena «Yribl B OKPYKHOCTH. BIIMCAHHbIC M OIMCAHHBIC UYETHIPEXYTOJLHUKH.
Kacarenpable k¥ okpykHOCTH. KacaHue OKpYXXHOCTEH» IMpeaycMaTpuBaeTcsi Ha 5-OoM ToJl OOy4deHHsS Ha YpOBHE
00O, uro obecreunBaeT BO3MOXHOCTh VYBEJIMYEHHS Y4eOHOTO BpeMEHHM Ha H3ydeHHEe Marephayia I1o
MPEJICTABJICHHBIM TCMAaTUYCCKUM pa3ziciiaM.
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Cnoea u cnosocouemanus

Bepmmnabl  JIOMaHOW, 3BEHbA JIOMAHOW, KBaApaT, MHOTOYTOJIbHUKH,
OlpejieieHre  MOAOOHBIX  TPEYroJIbHUKOB,  MapajuiesiorpamMM,  IUIONIA/b
(MHOTOYTOJIbHMKA, TapajuieiorpaMMa, TpEyrojbHUKa, Tpamnenuu), MoA00HbIe
TPEYrOJIbHUKHU, TPU3HAKK TMOJA00US TPEYrOoJbHUKOB, MPSMOYTOJbHUK, POMO,
CME)KHBIE OTPE3KH, COOTHOILIECHHUS MEXK]y CTOPOHAMHU U YIJIAMU MPSMOYTOJBHOTO
TpeyroJyibHUKa, TeopeMa, TeopeMa [ludaropa, Tpanenus, 4eTbIpEXYrOTbHUKH.

@pasvl

Ms1 3Haem, 4To mepuMmeTp napamienorpamma paseH 48 cm. Ham HyxHO
HalTH CTOPOHBI MapajuiesiorpaMma, eciu 1) omHa cTtopoHa Ha 3 cM OoJbLIe
JIpyrou, 2) pa3HOCTh JBYX CTOPOH paBHa 7 cM, 3) OJIHA U3 CTOPOH B JBa pasa
Oosbiiie Ipyroi. byaem pemate 3agady.

Mpg1 OyieM oKa3bpIBaTh TEOPEMY / TPUCTYIHUM K J10KA3aTEIbCTBY TEOPEMBI /
JIOKa)kKeM TeopeMy / HaM IPEJICTOUT A0Ka3aTh TEOPEMY.

Mpb1 Ha3Banu NEPBBIA (BTOPOM, TPETHIT) TPU3HAK MOI00US TPEYTOIHHUKOB.

MpI paccMOTpEnu pUCYHOK, Ha KOTOPOM M300pak€H MHOTOYTOJIbHUK. DTOT
MHOTOYTOJIBHUK BBIITYKJIBIM, IIOTOMY YTO OH JIEKHT [0 OJHY CTOPOHY OT Ka)KJI01
IPSMOi, MPOXOSAIIEN Yepe3 BE €ro COCEAHNE BEPIINHBI.

Buvioowl
Otpe3ku, U3 KOTOPBIX COCTaBJICHA JIOMaHas, Ha3bIBAIOTCA €€ 3BEHBAMU.
Konupr 3Thx OTpe3koB — BepmuHbI JioMaHOM. CyMMa [UJIMH BCEX 3BCHBEB

Ha3bIBACTCS AJIMHOMN JIOMAHOM.

Ecnu HecMexHbIE 3BEHbsI 3aMKHYTOH JIOMaHOW HE UMEIOT OOIUX TOYEK, TO
9Ta JIOMaHas HAa3bIBAECTCS MHOTOYTOJIbHUKOM. 3BEHbS JIOMAHOM HAa3bIBAIOTCS
CTOPOHAaMHM MHOTOYroJbHUKA. J[MMHA JIOMaHOW Ha3bIBAETCA NEPUMETPOM
MHOT'OYT'OJIbHUKA.

JIBe BepIIMHBI MHOTOYIOJIbHHUKA, [MPUHAJIEKAIIME OOHOM CTOPOHE,
Ha3bIBAIOTCS cOCeAHUMU. OTPE30K, KOTOPBIM COETUHSET ABE JH0ObIE HECOCEIHUE
BEPILUMHBI — 3TO JUAaroHaJlb MHOTOYT OJIbHUKA.

JIro60¥ MHOTOYTOJIBHUK pa3JiessieT IIOCKOCTh Ha ABe yacTH. OfHa 4acTh —
3TO BHYTPEHHSS1 00JaCTh MHOTOYTOJIbHUKA, @ IpYyTrasi — BHEIIHSS.

MHOroyrosbHuK Ha3bIBA€TCsl BBIMYKJIBIM, €CIIA OH JIEKUT 110 OJHY CTOPOHY
OT KXKJIOW NPSIMOU, MPOXOASLIEH Yepe3 ABE €T0 COCEIHUE BEPILIUHBI.

Kaxnaplii 4eTbIpEXYyroJIbHUK UMEET 4 BEPIUMHBI, 4 CTOPOHBI U 2 THATOHAJIN.
JIBe HECMEKHBIE CTOPOHBI YETHIPEXYTOJIbHUKA HA3bIBAKOTCS MPOTHUBOIOI0KHBIMHU.
/IBe  BepmMHBI, HE  SABIIIONIMECS  COCEIHHMH, TOXKE  HA3bIBAIOTCS
POTUBOIOJOKHBIMU. YeThIPEXYTOJbHUKA OBIBAIOT BBIMYKJIbIE U HEBBIMYKIIbIE.
Kaxnas guaroHasb BBITYKJIOTO YETHIPEXYTOJIbBHUKA pAa3dENsieT €ro Ha JBa
TpeyroiapHuka. OfHa M3 JUaroHalel HEBBINYKIOTO YETBIPEXYTOJBHUKA TaKXKE
pa3zeiseT ero Ha JBa TPEyTOJbHUKA.

[TapannenorpaMm — 3TO YETBIPEXYTOJBHUK, Y KOTOPOTO MPOTUBOIIOIOKHBIE
CTOPOHBI IIONAPHO MapaJuiedabHbl. B  mapamnenorpamMMe IPOTUBOINOJIOKHBIE
CTOPOHBI PaBHBI U ITPOTUBOIIOJIOKHBIE YIUIy paBHbI. Jlnaronanu napasuiesiorpamma
TOYKOM ITEPECEUEHHUSI NEIIATCS TOTOJIAM.
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Tpaneuust — 3T0 YETBIPEXYTOJIBHUK, Y KOTOPOI'O JIBE€ CTOPOHBI MTApaJIEIbHbI,
a JBE€ Jpyrue He mnapajuienbHbl. [lapamnenbHble CTOPOHBI Tpameuuu — 3TO €€
OCHOBaHMs, a JBE€ Jpyrue CTOPOHBI Ha3bIBalOTCS OOKOBbIMU. Tparenus
Ha3bIBAETCSI paBHOOEPEHHOM, eciu €€ OOKOBbIE CTOPOHBI paBHbI. Tpanenus, oJIuH
U3 YIJIOB KOTOPOU MPSAMOM, HA3bIBAETCS IPSIMOYTOJIBbHOM.

PaBHbIE MIPAMOYTOJBHUKNA UMEIOT PABHBIE IIOWIAINA. ECIM MHOTOYTOJIBHUK
COCTAaBJIEH M3 HECKOJIbBKHX MHOTOYTOJIbHHKOB, TO €ro IUIOIIaJb paBHAa CyMME
IUIOIIAIEW 3TUX MHOTOYIrOJIbHMKOB. I[lmomane kBaxpara paBHa KBagpaTy €ro
CTOPOHBI.

[1nomane npsIMOYroJibHUKA paBHA MPOU3BEICHUIO €T0 CMEXHBIX CTOPOH.

Ecnu xBagpat ogHOW CTOPOHBI TPEYTOJIbHUKA PABEH CYMME KBaJIpaTOB JBYX
JIPYTUX CTOPOH, TO TPEYrOJbHUK HPSIMOYTOJbHBIA. OTO TeopeMa, oOpaTHas
teopeme [Tudaropa.

Ecnu nBa yrima ogHOTrO TpeyroJibHUKa COOTBETCTBEHHO PABHBI JBYM YIjiam
JIpYyroro, TO TakKW€ TPEYrOJAbHUKU MOJOOHBI. DTO NEpPBBIM NpU3HAK HOA00Us
TPEYTOJIbHUKOB.

Ecnu nBe CTOPOHBI OOHOTO TPEYroJdbHUKA NPOMOPUUOHAIBHBI ABYM
CTOPOHAaM JpYroro TpPEYroJbHUKA W YIJbl, 3aKIOUYEHHBIE MEXAY OSTUMU
CTOPOHAMHU PAaBHbI, TO TAaKUE€ TPEYrOJbHUKH MOJO0OHBI. DTO BTOPOH NpPU3HAK
10J1001s TPEYrOJIbHUKOB.

Ecnu cTOpoHBI OJHOTO TPEyrojbHUKAa MPOMOPLHOHAIBHBI TPEM CTOPOHAM
JIPYroro, TO TaKHU€ TPEYrOJbHUKH MOAOOHBL. ODTO TPETHMl NpPHU3HAK MOA0OUs
TPEYrOJIbHUKOB.

9 KIIACC
(5-i1 rox 00y4enust na yposue 000) Y’

VYTIbl B OKPYKHOCTH. BrincaHHbIe 1 ONTMCAHHBIE YETHIPEX YT OIbHUKH.
KacarenbHble k okpyxHOCTH. Kacanue okpyxHocTeER

Tpuronomerpusi. TeopeMbl KOCUHYCOB U CUHYCOB. Penienne TpeyrojipHIKOB

ITpeobpazoBanme momoouss. MeTpuyeckiue COOTHOIICHUS B OKPYKHOCTH

BekTopsl

O060061eHre U cucTeMaTU3alus U3y4eHHOTO MaTepuana

Buowl deamenvrnocmu oodyuaroujuxcs:

— (opMynupOBaHUE OIpEeNeNeHU W WIUIIOCTPUPOBAHHE OCBAaMBAEMBIX
MOHSITHH;

— (OpMYIMPOBKA U TI0KA3aTEIBCTBO TEOPEM;

— BbIBeJICHUE (OPMYIT;

— peuleHuEe TEeOMETPUYECKUX 3a7ad B COOTBETCTBHUM C COJIEpKAaHUEM
OCBaMBaeMbIX TEMAaTHUYECKUX pa3aenos. U ap.

TemaTnueckasi ¥ TePMHHOJIOTHYECKAS JTEKCUKA

Cnoea u cnosocouemanus

1" Mzyuenue TemMaTUYECKUX pa3ienoB «JleKapToBbl KOOPAMHATHI HA MIIOCKOCTUY, «[IpaBUsIbHbIE MHOTOYIOJIbLHUKH.
JlinHa OKpYXXHOCTH M IJIOIIAAb Kpyra. BeraucieHue ruiomniaeii», «/{BukeHus MI0CKOCTHY MPeayCMaTpUBaeTCs Ha
6-om rom oOyuenust Ha ypoBHe OOQO, 4r0 00OECIEYMBAET BO3MOXKHOCTH YBEIHUYCHHS y4COHOrO BPEMCHH Ha
W3yUYCHHE MaTepHala 1o MpeCTaBICHHBIM TECMATHYCCKUM Pa3/eliaM.
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buccekTpuca, BeKTOp (HEKOJUIMHEApPHBIA BEKTOp), KacaTellbHas K
OKPYXHOCTH, KOOPJAMHATBHI BEKTOpa, KOIPPUIMEHTH Ppa3I0KEHUS, METOJ
KOOpPJIMHAT, OKPYXXKHOCTh (BIUCaHHAas, ONHUCAHHAs), MPUMEHEHHE BEKTOPOB K
pElIeHUIO 3a/1a4, TPOCTEHINE 3a]a4l B KOOpJIMHATAX, CUHYC (KOCHHYC, TaHT€HC,
KOTaHT'€HC) YyIJia, pPajJuyC, CKaJIspHOE IPOU3BEICHUE BEKTOPOB, CIIOKEHHE
(BBIUMTAHME) BEKTOPOB, COOTHOILIEHUS MEXAYy CTOPOHAMH M  yriamu
TPEYroJIbHUKA, CPEIHSs JIMHUS Tpanelnuu, TOYKa KacaHWs, Yribl (LlEHTpalbHbIE,
BIIMCAHHBIE), YMHOXEHUE BEKTOpAa Ha YKCJIO, YPABHEHUE, YETHIPE 3aMeUaTelIbHbIE
TOYKH TPEYTOJIbHUKA.

@pasvl

Mpbl foka3anu, 4To mpsiMas U OKPYKHOCTb MOTYT MUMETh OJHY WM JBE
oO0I11lMe TOYKU U MOTYT HE UMETh HU OJTHON OOIIEeH TOUKH.

JlokaxkeM TeopeMy O CBOMCTBE KacaTeJIbHOM K OKPYKHOCTH (O cpeaHen
JIMHUY TPAICINH).

Tenepp MbI OyneM 10Ka3bIBaTh TEOpeMy, OOpaTHYIO TEOpPEME O CBOMICTBE
KacaTeJIbHOM — IPU3HAK KacaTEIbHOU.

Ham nmpeacrout nokaszarh, 4To NMEPHEHAUKYJSAP, TPOBEAEHHBIN U3 KAKOM-
HUOYZb TOYKU OKPYKHOCTU K AMAMETPY, — 3TO CPEAHEE MPONOPLHUOHAIBHOE IJIs
OTPE3KOB, HA KOTOPBIE OCHOBAHUE IEPIICHANKYIISIPA ACIIUT TUAMETD.

Buvioowi

Ecnu paccrosHMEe OT IIEHTpa OKPYKHOCTH IO HIPSIMOM PaBHO PAIRYCY
OKPYXHOCTH, TO TIpsiMasi U OKPYKHOCTb UMEIOT TOJIbKO OJIHY 001yt0 TouKy. Ecnu
pPAcCTOSIHME OT LEHTPA OKPYKHOCTH JI0 NPSIMOM OOJIbIIE paanyca OKPY>KHOCTH, TO
npsiMasi U OKPY>KHOCTh HE UMEIOT OOILMX TOYEK.

[Ipsimas, nMeromiasi ¢ OKPyKHOCTb. TOJNBKO OJIHY OOLIYIO TOUKY, HAa3bIBAETCS
KacaTelIbHOM K OKpY>KHOCTH. MxX oO0miasi Touka Ha3bIBa€TCS TOUYKOM KacaHUs
MPSAMOMN U OKPYKHOCTH.

KacarenbHas Kk OKpY>KHOCTH NEPIIEHAUKYJIAPHA K PAINYCY, IPOBEAEHHOMY B
TOYKY KaCaHUs.

OTpe3kn KacaTeabHBIX K OKPY)KHOCTH, IPOBEAEHHBIE W3 OJHOM TOYKH,
paBHbl. OHU COCTABJISIFOT PaBHBIE YIJIbI C MPSMOM, TPOXOASIIEH Yepe3 3Ty TOUKY U
LIEHTP OKPY>KHOCTH.

Ecnu npsimast mpoxoauT dyepe3 KOHEL paauyca, JIEeKAIUN Ha OKPYKHOCTH, U
MEPIEHINKYJIIPHA K ’TOMY PanlyCy, TO OHA SIBJISIETCS KacaTEIbHOM.

Jlyra Ha3pIBaeTCA NOJIYOKPYKHOCTBIO, €CIIA OTPE30K, COCAUHSIOIINMN €€
KOHIIBI, SIBJISIETCS TUAMETPOM OKPYKHOCTH.

Bricannbii yron usMepsieTcs MoJIOBUHOU AyTH, HA KOTOPYIO OH OIUPAETCH.

Kaxnasg Touka OucCCEeKTpuUCy HEpa3BEPHYTOTO YIJia paBHOYJajleHa OT €ro
ctopoH. OOpaTHO: KaXkJas TOYKa, JiexKanass BHyTpU yria U paBHOYAAJIEHHAS OT
CTOPOH YTJIa, JISKUT Ha €ro OMCCEKTPHCE.

OTpe30K, 1151 KOTOPOTo YKa3aHO, Kakasi U3 €ro rpaHMYHbIX TOYEK CUUTAETCS
HayajgoM, a Kakasd — KOHLIOM, Ha3bIBACTCA HANPABICHHBIM OTPE3KOM, WU
BEKTOPOM. BEKTOPBI MOT'YT MCIIOIB30BATHCA JUIsl PELIEHNS TEOMETPUYECKHUX 3a1a4
Y JOKa3aTENbCTBA TEOPEM.
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CpenHsisi nuHUS Tpanmeluuu — 3TO OTPE30K, COCIAUHSIONIMA CepeauHbl e
O0KOBBIX CTOpPOH. CpenHsisi IMHUA Tpamneluu MnapaielibHa OCHOBAHUSM U paBHA
UX MOJyCyMME.

Ha miockoctu 11000 BEKTOp MOMKHO pasjoXUTh MO JBYM JaHHBIM
HEKOJUIMHEApHbIM  BekTopaM. KoadduiMeHTbl  pa3ioKeHHss MpU  ITOM
OTPEENSIOTCA €UHCTBEHHBIM 00pa3oM.



35

10 KUIIACC
(6-if rox o0yuenusi Ha yposae O0OQ0)

JlexapTOBBI KOOPAMHATHI HA TUIOCKOCTU

[IpaBunbHBIE MHOTOYTOJIBHUKH. J{JTMHA OKPYHOCTH U IUIOIIA/b KPyTa.
Brancnenue mionianei

JIBYKEHUS TIJIOCKOCTH

[ToBTOpenue, 06001IeHIE, CUCTEMATH3AIUSI U3YUYEHHOTO MaTepHraiars

Buowl deamenvrnocmu ooyuaroujuxcs:

— GhOpMYITMPOBAHKE OMIPEICIICHUN;

— (hOpMYITMPOBKA U IOKA3aTEIHCTBO TEOPEM;

— BeIBeZIcHUE (POPMYIT M UX UCIIOJIb30BAHUE /IS BHIYUCIICHH;

— U300paKEHUE U PACciO3HABAHUE HA PUCYHKAX MPU3MBI, Napajljieenurena,
HUJIMHIpA, apa u Jip.;

— PpCEIIEHUE TEOMETPUYECKUX 3aJad B COOTBETCTBHUM C COJEpKaHUEM
OCBaMBaeMbIX TeMaTHUYECKHUX pazzenos. U ap.

TemaTnueckasi ¥ TePMHHOJIOTHYECKAS JTEKCUKA

Cnosa u cnosocouemanus

BoInykiplii MHOTOYTOJIBHUK, TpajycHas Mepa IyTd, JJIMHA OKPYKHOCTH,
Jyra CEKTOpa, KPYroBOM CErMEHT, MHOTOTPAaHHUKH, OTOOpaKeHHE IJIOCKOCTH Ha
cebs1, mapajuIeNIbHBIA TEepPEeHOoC, IUIONIA/b Kpyra, IUIONajb KPYyroBOTO CEKTOpa,

IJI0IIA/Tb PaBHOOEIPEHHOTO TPEYTOJIbHUKA, MTOBOPOT, MPABUJIbHBIN
MHOT'OYTOJIbHUK, CTEPEOMETPHS, TENA U IOBEPXHOCTHU BPAIIEHUS, XOPAA.

@pasvl

[Ipumepsl nOpaBWIBHBIX MHOTOYTOJIBHUKOB — 3TO PaBHOCTOPOHHUM

TPEYroJIbHUK U KBaJIparT.

S mory nokazarh, 4TO CEpEAMHHBIE MEPHNEHAUKYISPbl K JIOOBIM JABYM
CTOpPOHAaM IIPABUJILHOTO MHOTOYTOJIbHUKA JTUOO NEpeceKaroTcsl, 1100 COBMAJAIOT.

S nokazan(a), 4To MpsIMbIE, COAEPIKAIINE OMCCEKTPUCHI JTFOOBIX JABYX YTJIOB
MPaBUIILHOTO MPSIMOYTOJIBHUKA, THOO MepeceKaroTcs, TNOO0 COBMAIAIOT.

S mory chopmynHpoBaTh U J10Ka3aTh TEOPEMY 00 OKPY>KHOCTH, ONMCAHHOU
OKOJIO MPaBHJIBHOTO MHOT'OYTOJIbHHKA.

S Mory copmynHpoBaTh U 10Ka3aTh TEOpEMY 00 OKPYKHOCTH, BIIMCAHHOU
B IIPABHJIbHBIM MHOTOYTOJIbHUK.

S mory BbiBecTH (BbIBEJN, OyAy BBIBOAUTH) (POpPMYIy Jisi BBIYMCICHHS
IJIOIIAAM MPABWIBHOIO MHOTOYTOJIbHUKA Yepe3 €ro MepuMeTp U Ppajuyc
BIIMCAHHOMN OKPYKHOCTH.

S mory BbiBecTH (BbIBEJN, OyAy BBIBOAUTH) (POpPMyINy Jisi BBIYMCICHHS
JUTUHBI OKPY>KHOCTH.

51 Mory oOBSICHUTB, YTO TaKO€ KPYTOBOM CEKTOpP U BhIBECTH (DOpMYIy s
BBIUMCJICHHSI TJIOLIAAN KPYTOBOTO CEKTOpA.

Bvi1600bi

18 TIpenycmaTpuBaeTcss NOBTOPEHHE 3JIEMEHTOB COJEPKAHUS Y4eOHOM IMCUUIUIMHBI, OCBauBaBLierocs Ha 1 — 5
ronax obydenus Ha ypoBHe OOQ. Jlomyckaercs pacrpeaeleHHe TaHHOTO MaTepuayia M0 COOTBETCTBYIOUIUM
TEMAaTUYCCKUM pa3JiesiaM, OCBaBaeMbIM Ha 6-oM roxy oOydenus Ha ypoHe OOO.
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IIpaBUIIBHBIM MHOTOYTOJIBHUK — ATO BBIITYKJIbI MHOTOYTOJIBHHUK. Y HEro BCE
YTJIBI PABHBI U BCE CTOPOHBI paBHbI. OKOJIO TPAaBUIIBHOTO MHOTOYT'OJIBHUKA MOKHO
ONMKCAaThb OKPYXHOCTb, M TMPUTOM TOJILKO OJHY. B 1000i mnpaBUiIbHbIN
MHOT'OYT'OJIbHUK MOKHO BIICATh OKPY>KHOCTb, U1 IIPUTOM TOJIBKO OJIHY.

Kpyrosoii cerMeHT — 3T0 yacTh kpyra. OHa OrpaHM4eHa QJyroi OKpYXHOCTU
U XOpIOH, COEIMHSIONMEN KOHIIBI 3TOM nyru. Eciiu rpagycHas mepa Iyrd MEHbIIE
180 rpamycoB, TO IUIOMIAAb CETMEHTAa MOHO HAWTH, BBIYWTAs M3 IUIOLIATU
CEeKTOpa IUIOAAb pPAaBHOOEAPEHHOTO TPEYTrOJIbHUKA, CTOPOHAMH KOTOPOTO
ABJISIIOTCS 1BA Panyca U XOpAa CErMEHTA.

KpyroBoii cekrop — 310 yacTe Kpyra. OHa orpaHu4eHa Iyrod U JIBYMs
paguycamMy, COEIUHSIOIIMMM KOHIBI JIyI'M C LIEHTpOM Kpyra. Jlyra, Kotopas
OTPAaHUYMBAET CEKTOP, HA3BIBAETCSA JyTOM CEKTOPA.

MpbI Opuluiv K BEIBOAY O TOM, YTO OCEBasi CHMMETPHUS — 3TO OTOOpakKeHHE
IUIOCKOCTH Ha ce0sl.

BaxxHoe CBONCTBO OCEBOM CHMMETPUM — 3TO OTOOpak€HHE IUIOCKOCTH Ha
ce0sl, KOTOPOE COXPaHSET PACCTOSHUSA MEX1Y TOUKaAMHU.

CrepeomMeTpust — 3TO pasjen reoMeTpun. B HEM u3yuarorcs cBoiicTBa (uryp
B ImpoctpaHcTBe. CIIOBO «CTEPEOMETPUS» INPOUCXOIUT OT TIPEUYECKUX CJIOB
«crepeo» U «merpeo». «CTepeo» — 3T0 3HAUUT OOBEMHBIHN, IPOCTPAHCTBEHHBIH, a
METPEO — U3MEPATb.

[Tapannenenunen — 3TO 4YETBIPEXYTOJpHas npusMa. EE ocHOBaHHMS —
napajenorpaMmmel. Bce  miecTh  rpaHed  mapauienenunena  — - 3TO
napauienorpammsel. Ecnu mapasnnenenumnen npsMor, TO €CTh ero 00KoBble pEdpa
NEPHEHAUKYJIAPHbI K  IJIOCKOCTSIM  OCHOBaHW, TO OOKOBbIE TpaHu —
NPSAMOYTOJIbHUKN. ECIM K€ U OCHOBAHMSMH IPSMOIO IMAPAJUIENENUIIEA CIyKaT
NPSAMOYTOJBHUKHA, TO 3TOT NapajuleleNuIe] — MpAMOYTIOJbHbIA. Jluaronamu
rapasuiesiorpamma repecekarorcsa. TOYKOW nepecedeHuss OHM AENATCA IOIOJIaM.
Takoe ke CBOMCTBO y JHMaroHajie MapajiefienuIieaa: YeTbIpe JauaroHaau
rapajiyIeIeIuIe/1a MepPeCcEeKaroTCs B OJJHOW TOUKE U IEIIATCSA 3TOM TOYKOU MOIOJIaM.

Coaep:xanue yueOHOro npeamera «BeposiTHOCTh M CTATHCTHKA
7 KIIACC
(3-i1 rox 00y4enust na yposue 000) °

[IpencraBieHue TaHHBIX

OnwucarenbHasi CTATUCTUKA

CnyyaiiHast ”3BMEHYUBOCTh

Brenenue B Teopuro rpadon

BeposTHOCTB 1 yacToTa CIIy4ailHOro COOBITUS

O060011IeHne ¥ cucTeMaTH3alysa U3y4eHHOTO MaTepuraia

Buowt oeamenvnocmu ooyuarowguxca.

— KOMMEHTHUPOBAHUE MPEACTOSAIINX ICHCTBUM;

19 Coxpansercs cozmepxanne n o0bEM MaTepuana, mpeacTapieHHoro B mpumepnoii OOIl — mns TpeThero roaa
obyuenus na ypoBae OOO. B cimydae HeoOXO0IUMOCTH, OOYCIOBICHHOW HWHIWBUIYaTbHBIMA OCOOCHHOCTSIMH H
BO3MOXXHOCTSIMU OOYYarOIIMXCsl C HAPYIICHUSAMH CJIyXa, U3yYeHUE MPOrPaMMHOI0 MaTepHaya 0 TEeMaTH4YeCKOMY
pasneny «BeposiTHOCTb U 4acTOTa CIy4alHOTO COOBITHS» MOXKET ObITh OPIraHU30BaHO HA YETBEPTOM rojy 00ydeHuUs
Ha ypoHe OOO.
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— U3BJIeUYeHUE UH(POPMAIIIH/ TAHHBIX;
— ¢hopMyIMpPOBAHKE LIETIOYEK JOTUYECKUX PACCYKACHUMN U JIp.
TemaTnueckasi ¥ TEPMHHOJIOTHYECKAS JTEKCUKA
Cnosa u cnosocouemanus
Juarpamma (ctonOukoBasi (ctojiOyaTasi), Kpyromas), rpaduk, Tabiuia,
onucarelibHas CTAaTUCTUKA, cpelHee apudMeThyeckoe, MeAuaHa, pasMmax, rpad,
BEpIIIMHA, peOpPO, CTENEeHb BEpIIUMHBI, 00Xx0a rpada (UIepoB IMyTh), CIyYalHBIN
HKCIIEPUMEHT (OTIBIT), CITy9aifHOE COOBITHE.
8 KVIACC
(4-i1 rox 00yuenust Ha yposue 000) %
IloBTOpEHHE
OmnwucarenpHas cTaTUCTUKA. PaccenBanue naHHBIX
MHoxecTBa
BeposiTHOCTH cilydaitHOTO COOBITUS
O060011IeHue U cucTeMaTH3allisa U3y4YeHHOTO MaTepuralia
Buowt oesamenvnocmu odyuarouwguxca.
— KOMMEHTHUPOBAHUE MPEJICTOSIINX JEHCTBUM;
— U3BJIeYeHUE UHGOPMAIIH/ JaHHBIX;
— GhOpMyYITMPOBAHKE LIETIOYEK JOTUYECKUX PACCYKACHUM U JIp.
TemaTnueckasi ¥ TePMHHOJIOTHYECKAS JTEKCUKA
Cnosa u cnosocouemanusi
Jlucriepcusi, MHOXKECTBO, JJIEMEHT MHOXXECTBA, MOJMHOXECTBO, OIEpaIfu
HaJ MHO>KECTBaMH (oObenuHEHHE, repeceucHue, JIOTIOJTHEHHE),
MEPEMECTUTEIPHOE CBOMCTBO, COYETATENbHOE CBOMCTBO, paCHpeaeIUTEIbHOE
CBOMCTBO, CBOMCTBO BKJIIOUEHUS, CTAHJAPTHOE OTKIOHEHHE YHCIIOBBIX HaOOPOB,
Clly4ailHble COOBITHS, BEPOSITHOCTU COOBITUM, CITy4alHBIN BHIOOP.
9 KJIACC
(5-i1 rox 00yuenust na yposue 000) %
[ToBTOpEHNKE
Brenenue B Teopuro rpadgon
Crnyualinpie COOBITHS
DneMeHThl KOMOMHATOPUKH
O060061eHre 1 cucTeMaTU3alus U3y4eHHOTO MaTepuana
Buowt oeamenvnocmu odyuarowguxca.
— KOMMEHTUPOBAaHUE IIPEACTOSIIMNX ACHCTBUN;
— U3BJICYCHUE HH(POpMAITNHN/TAaHHBIX;
— (popMyTUpPOBaHUE TIETIOYCK JOTHUECKUX PACCYKICHHUM U Ap.
TemaTHueckasi 1 TEPMUHOJIOTHYECKAS JTEKCHKA
Cnosa u crosocouemanusi

20 M3yuenue TeMaTHYECKUX pas/eloB «Beejenue B Teopuio rpadopy», «CiryuaiiHble cOOBITHS» NPeLycMaTpHBaeTCs
Ha 5-oM ron obOydenus Ha ypoBHe OOQO, 4TO OOecrneyrMBaeT BO3MOXKHOCTH YBEIMUYCHHS Y4eOHOTO BPEMEHU Ha
M3ydeHHe MaTepHala 1o MpeaCTaBICHHBIM TEMaTHICCKUM Pa3IeliaM.

2l Vsyuenne TemaTHdyeckKux paszenoB «[eomerpuueckas BeposTHOCTB», «Mcmbitanus Bepuymnmmy», «Ciydaiinas
BEeITMYMHA» TpeaycMaTpuBaeTcs Ha 6-oM rom oOydeHus Ha ypoBHe OOQO, 49ro o0ecrmeymBacT BO3MOXKHOCTH
YBEJIMYCHUS YIeOHOTO BpEMEHH Ha M3YYCHUE MaTepUaia o MPEACTaBICHHBIM TEMAaTHUSCKUM pPa3ieiaM.
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OObenuHEeHNE COOBITUN, TIEPECEUYCHHE COOBITHUI, HECOBMECTHBIE COOBITHS,
YCIIOBHAsl BEPOSITHOCTb, HAaXOXKJICHHE BEPOSTHOCTEW, Juarpamma, rpaduk,
NEePECTaHOBKH, (haKTOpHall, COUETaHUE, YUCIO COUETaHHM, TpeyroabHuK [lackars,
KOMOMHATOpHKA.
10 KUIIACC
(6-if rox o0yuenusi Ha yposae O0OQ0)

[ToBTOpEHUE

I'eomeTpuyeckast BEpOSITHOCTh

Ucnerranns bepnyim

Cny4daitnas BeM4rHA

O06001IeHNEe ¥ CUCTEeMaTH3alAs U3yYEHHOTO MaTepHraia

Buowvt oeamenvnocmu odyuarowuxca:

— KOMMEHTUPOBAHUE MPEACTOAIIMUX ACUCTBAN;

— U3BJIeUeHUE UHGOPMAIH/ JaHHBIX;

— (popMyUpOBaHUE IIEMNOYEK JOTMUECKUX PACCYKICHUM U Ap.

TemaTnueckasi ¥ TePMHHOJIOTHYECKAS JTEKCUKA

Cnosa u cnosocouemanus

CrnyualiHplii BBIOOp, WCHBITAHHUE, YCIIEX W HeyJada, Cepusl HCIBITaHUN
bepuynnu,  ciy4yailHas ~ BEeIMYMHA, W PACIpElEiCHUE  BEPOSTHOCTEW,
MaTEeMaTUYECKOe OXHUAAHUE, AUCIEPCHs], 3aKOH OOJBIIMX YHCE, HU3MEpPEHUe
BEPOSITHOCTEN € MOMOILBIO YaCTOT.

Iliianupyembie pe3yJibTaTbl 0CBOCHHMS YU4eOHOI0 nmpeaMera
«MarTemMaTHKa) Ha yPOBHE OCHOBHOI0 0011ero 00pa30BaHUsA

PesynbraTthel 00yueHus mo yuyeOHOMy mnpeaMery «Maremarnka» B
OTHOUIEHMM BCEX MHUKPOrpynmn oOydalluxcd ¢ HapylLIeHUsIMA CilyXa,
OLICHMBAIOTCA [0 OKOHYAHWHM OCHOBHOrO oOmiero oOpa3oBaHuUs U HeE
COIOCTABIISIOTCS C pe3yIbTaTaMU HOPMATHBHO Pa3BUBAIOIIMXCS CBEPCTHUKOB.

Jluunocmuvle pe3ynibmamaoi

JIM4HOCTHBIE pPe3yNbTaThl OCBOEHUS paboyeil mporpaMMbl IO MaTeMAaTHUKE
Ha ocHoBe AOOII OOO (BapuanT 2.2.2) nOCTUralOTCs B €IMHCTBE Y4eOHOU U
BOCIIUTATENIBHOUN JIEATEIbHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMH POCCUUCKUMU
COIIMOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHSITHIMU B
oOmiecTBe MpaBWIaMM M HOPMAaMH TOBEICHHS M CIIOCOOCTBYIOT IpolEeccam
CaMOIMO3HaHUs, CAMOBOCIIUTAHUS U CaMOPa3BUTHUA, (GOPMHUPOBAHUS BHYTPEHHEH
MO3ULIUU JTUYHOCTH.

JIM4HOCTHBIE PEe3yNbTaThl OCBOEHUS paboyeil mporpaMMbl IO MaT€MAaTHUKE
no Bapuanty 2.2.2 AOOII OOO cooTBETCTBYIOT pe3yibTaTaM, OTPaXEHHBIM BO
OI'OC OO0 um OOIl OOO mno BceM HampaBJEHUSM BOCIHMTAHUSA, BKIIIOYAs
rpaXJaHCKOE,  MaTPUOTUYECKOE,  JyXOBHO-HPABCTBEHHOE,  ACTETHYECKOE,
buznyeckoe, TPyIOBOE, IKOJOTUUECKOE, a TaKXKE B ACIEKTE IIEHHOCTH HAyYHOTO
MO3HAHMS U aJanTaiuy 00ydaromerocs K M3MEHSIOUIMMCS YCIOBUSAM COLMATbHOMN
U IPUPOIHOM Cpepbl. Opnnaxo JUYHOCTHBIE pe3yJIbTaThl
JIOTIOJTHEHBI/KOHKPETU3UPOBAaHbl ¢ Y4€TOM  0COOBIX  00pa3oBaTeNIbHBIX
NOTPEOHOCTEHN 00YJArOIIMXCS C HAPYIICHUSMU CITyXa.
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1. Poccuiickas rpaxmaHckas HAEHTUYHOCTb — MATPUOTU3M, YBaXKEHHE K
OTeuecTBy, K MPOLUIOMY M HACTOSIIEMY MHOIOHallMOHAJIBHOrO Hapoja Poccun,
YyBCTBO OTBETCTBEHHOCTH M Joiira mnepel PonuHol, maeHTu(dukauus ceds B
KauecTBe TIpaxaaHuHa PoccuM, oOcCO3HaHME U ONIYIIEHHE JIMYHOCTHOM
CONPUYACTHOCTU  cynpbe poccuiickoro Hapoaa. (Oco3HaHUE ITHUYECKOM
IPUHAJJIEKHOCTH, 3HAHUE UCTOPHUH, KYJIbTYPbl CBOETO HApOJ1a, CBOETO Kpasi, OCHOB
KyJbTYpHOTO Hacieausi HapoioB Poccum u  denoBeuecTBa (MIAEHTUYHOCTH
YeJ0BeKa C POCCUMCKOM MHOTOHAMOHAJIBHOW KYJIBTYPOM, CONPUYACTHOCTH
UCTOPUH HApOAOB M TOCYIAapCTB, HAXOAMBILIUXCS HAa TEPPUTOPUU COBPEMEHHOM
Poccun); UHTEpUOpU3alus  TYMaHHUCTHUYECKHUX, JEeMOKPAaTHYECKUX |
TPaJUIIMOHHBIX IEHHOCTEH MHOTOHAIMOHAJIBHOTO POCCHUICKOTO OOIIecTBa.
Oco3HaHHOE, YBAXKHUTEIbHOE U JOOPOKEIATEIbHOE OTHOIIEHHWE K HCTOPUH,
KyJIbType, PETUTHH, TPATUIHIIM, SA3bIKaM LIEHHOCTSIM Hapo 0B Poccuu u HapooB
Mupa.

2. CpopMHPOBAHHOCTH IEJIOCTHOIO MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS HAayKd M  OOILECTBEHHOW MPAaKTUKH,
YUUTBIBAIOLIETO COLMAIbHOE, KYJIbTYpHOE, S3BIKOBOE, JYXOBHOE MHOroo0Opasue
COBPEMEHHOTI'0 MHpA.

3. CyObeKkTHBHAs 3HAYMMOCTb OBJAJIEHUS U HUCIOJb30BaHUS CIOBECHOTO
(PyCCKOro/pyccKOro U HallMOHAJILHOT0%2) SI3bIKA.

4. JKemaHue W yMEHHMS TIOJIb30BaThCSl CIOBECHOM peublo (YCTHOM U
MUCHMEHHOM ), B3aUMOJICHCTBOBATh CO CIBIIIAIIMMH JFOJABMH TIPU UCIIOIB30BAHUHU
YCTHOM peun Kak cpenctBa oOmeHus. LIeHHOCTHO-CMBICIIOBas YCTaHOBKA Ha
MOCTOSTHHOE TIOJIh30BaHUE WHAMBUAYAIBHBIMH CIIYXOBBIMH amnmaparaMyd Kak
BAKHOTO YCJOBMS, CIOCOOCTBYIOIIETO YCTHOM KOMMYHUKAIMM, HauOoiee
MOJIHOLEHHON OpHMEHTAllMM B HEPEYEBBIX 3BYKaxX OKPYXKAIOIIEr0 MUPa;
CaMOCTOSITENIbHBIM MOUCK HMH(OpPMalMM, B TOM 4YHUCIE, MPU HCHOIb30BAHUU
WHTepHeT-TEXHOJIIOTUH, O  Pa3BUTUU  CPEACTB  CIyXOINPOTE3UPOBAHUS U
ACCHCTHUBHBIX TEXHOJIOTHSX, CIOCOOCTBYIOIIUX YIYUILIEHUIO KaueCTBA MKU3HU JIULL
C HapyILLIEHUSIMU CIIyXa.

5. YBaXHUTEIbHOE OTHOUICHHE K UCTOPUU U COLUOKYJIBTYPHBIM TPAAULIUSIM
JUI] C HAapyUICHUSIMH CIIyXa; C y4€TOM KOMMYHUKATHBHBIX, TO3HABATEIBHBIX U
COLIMOKYJIBTYPHBIX MOTPEOHOCTEHN HUCIIOIB30BAHUE B MEXJINYHOCTHOM OOILEHUU C
JUIAMHU, UMEIOIMMU HapyILIEHUs CIyXa, PYCCKOTO JKECTOBOIO S3blIKa, BJIAJICHUE
KaJIbKUPYIOLIEH JKECTOBOU PEUBIO.

6. I'0OTOBHOCTH M CIOCOOHOCTH OOYYAIOMIMXCS C HApYLWIEHUSMH CIyXa
CTPOWTHh >KM3HCHHBIC IUJIaHBI, B T.4. OMNPEACTATh IAIBHEUIIYI0 TPACKTOPHIO
oOpa3oBaHusl, OCYIIECTBIATh BbIOOp mpodeccuud U Ap., ¢ YUYETOM COOCTBEHHBIX
BO3MOYKHOCTEH M OrpaHUY€HUi, O0OYCIOBIEHHBIX HAPYIICHUSIMH CITyXa.

7. T'OTOBHOCTh M CHOCOOHOCTH OOYYAIOUIMXCA C HapyLICHUSIMH clyXa K
CaMOpa3BUTHI0O M CaMOOOPA30BAHMIO HAa OCHOBE MOTHUBAIMM K OOYYEHUIO H
MO3HAHHIO; CPOPMUPOBAHHOCTH OTBETCTBEHHOT'O OTHOIICHHUS K YUCHHUIO.

2 OBJ'Ia,HeHI/Ie HAallMOHAJIbHBIM  SI3bIKOM HOPCAYCMATPpUBACTCA IIPpU HAJIAYUHN BO3MOJXKHOCTEH U JKEJaHMSI

06yqa10meroc51, a TAKXKEC IpU COTIacuu €ro pOﬂHTeHeﬁ/SaKOHHHX HpeﬂCTaBHTCHeﬁ.
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8. I'oToBHOCTP M CHOCOOHOCTH K OCO3HAHHOMY BBIOOPY M TOCTPOEHUIO
NanbHENIIe MHAUBUAYATIbHOM TPAeKTOPUHU 00pa30BaHus Ha 0a3e OPUEHTUPOBKYU B
mupe npodeccuit 1 mTpodeccHOHaTbHBIX MPEANOYTEHUH, ¢ YUETOM YCTONUMUBBIX
MO3HABATENIbHBIX HWHTEPECOB, COOCTBEHHBIX BO3MOXKHOCTEH W OrpaHUYCHUM,
0OyCJIOBJIEHHBIX HAPYIIIEHUEM CITyXa, TOTPEOHOCTEN PhIHKA TPYya.

9. Pa3BuToe MoOpajsbHOE CO3HAHME M KOMIIETEHTHOCTh B PpEIICHUU
MOpPAJIbHBIX MpPOOJEM Ha OCHOBE JIMYHOCTHOIO BbIOOpa, (QopMUpoBaHUE
HPaBCTBEHHBIX YYBCTB W  HPABCTBEHHOI'O IIOBEJEHMS, OCO3HAHHOIO U
OTBETCTBEHHOTO OTHOUIIEHUS K COOCTBEHHBIM MOCTYNKaM (CIOCOOHOCTh K
HPaBCTBEHHOMY CaMOCOBEPLIEHCTBOBAHUIO; BEPOTEPIIMMOCTh, YBAXKHUTEIBHOE
OTHOUIEHUE K PEIUTHO3HBIM YYBCTBaM, B3IVISAaM JIIOJIEW WM HUX OTCYTCTBUIO;
3HAHME OCHOBHBIX HOPM MOpajH, HPaBCTBEHHBIX, JYXOBHBIX UEAJIOB, XPAaHUMBIX
B KYJbTYPHBIX TpaJHLMSIX HapoAoB Poccuu, TOTOBHOCTh Ha HMX OCHOBE K
CO3HATEIIbHOMY CaMOOTPAaHUYEHHUIO B IIOCTYINKAaX, MOBEICHHUH, PACTOUUTEIBLHOM
NOTPEOUTENBCTBE; CHOPMUPOBAHHOCTh NPEJACTABICHUNH OO0 OCHOBaX CBETCKOM
OTUKU, KYJIbTYpPbl TPAJUIMUOHHBIX PEIUTUN, UX POJIM B PA3BUTHHU KYJIbTYpbl U
uctopun Poccum u uenoBeuecTBa, B CTAHOBJICHUM TI'PAKIAHCKOro 00IIECTBa U
POCCHICKOH IrOCyAapCTBEHHOCTH; IOHUMAHKE 3HAYEHUSI HDABCTBEHHOCTH B )KU3HU
4eJI0BEKa, CEMbH U OOLIECTBA).

10. JloOpokenaTenpHOE  OTHOLIEHHWE K  JIIOASM, TOTOBHOCTh K
B3aMMOJICUCTBUIO C Pa3HbIMU JIIOJABMH (B TOM 4YHCII€ MpPHU HUCHOJIb30BAaHUU
BepOAIbHBIX M HEBEPOAIbHBIX CPEJICTB KOMMYHHUKALIMM), BKIIOYas JUI[ C
HapyILIEHUEM CIIyXa, a TAKXKE CIBIIIAIUX CBEPCTHUKOB U B3POCIIBIX; CITIOCOOHOCTh
K JOCTH)KEHHMIO B3aUMOIIOHUMAaHUs Ha OCHOBE UACHTU(UKAIMK ce0d Kak
MOJIHOMPABHOTO CYOBEKTa OOLIEHUS; TOTOBHOCTh K KOHCTPYMPOBAHHUIO 00pasa
JOMYCTUMBIX CIIOCOOOB OOIIEHUS, KOHBEHIHOHUPOBAHUIO HHTEPECOB, MPOLEAYD, K
BEJICHUIO IIEPErOBOPOB.

11. Oco3nanue 3HaYeHUsI CEMbU B KU3HM YEJIOBEKA M OOIIECTBA, IPUHSATHE
LEHHOCTU CEMEHHOW KU3HM, YBAXXHUTEIbHOE M 3a00TIMBOE OTHOILIEHUE K YJIEHaM
CBOEHU CEMbH.

12. YBaxuTenbHOE OTHOUIEHUS K TPYyAY, HaJIW4YME OINbITa y4yacTus B
COLIMAJIBHO 3HAYUMOM TPYJE.

13. OCBOEHHOCTbH COLIMAIBHBIX HOPM, MPABUJI OBEJAEHUS (BKIIIOUAsl PEYEBOE
MOBEJCHUE U PEUEBOM 3THUKET), pojieil U (popM COLMAIBHOW >KM3HU B IPYIIax U
coo01IecTBax, B T.4. JIUI[ C HAPYIICHUSIMU CITyXa.

14. Wnpentuduxanus cebs B KauyecTBEe CyYObEKTa  COLMAIbHBIX
npeoOpa3oBaHUii ¢ Y4E€TOM COOCTBEHHBIX BO3MOXHOCTEH U OrpaHUYCHUH,
BBI3BaHHBIX HAPYLICHUEM CIIyXa.

15. CriocoOHOCTh ¢ y4€TOM COOCTBEHHBIX BO3MOKHOCTEH U OTpaHUYECHH,
OOyCIIOBJICHHBIX HapyIICHWEM CIIyXa/HapylIeHHeM CcllyXxa U COMaTHYECKUMHU
3a00JIeBaHUSIMU CTPOUTH >KM3HEHHBIE IUIaHBI Ha KpPaTKOCPOYHOE Oymyliee
(ompenensTh IeNieBble OPUEHTHUPHI, (POPMYIHpPOBATH aJCKBAaTHbIE UM 3aladydl U
npeajararh NEeNCTBUA, yKa3bIBast U 000CHOBBIBasI JIOTUYECKYIO
MOCJIeIOBATEILHOCTD I11aTrOB).
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16. CnocoOHOCTh K MPAaKTUYECKON peanu3aly MpaB, 3aKPEIUIEHHBIX B
HOPMATHBHBIX JOKYMEHTaX [0 OTHOLICHHWIO K JIMIAM C OIPAaHWYECHHBIMU
BO3MOYKHOCTSIMH 3/10pPOBbsI © HHBAJIMIHOCTBIO, B T.4. C HAPYLICHUSAMH CIIyXa.

17. OcBoeHHE KOMIIETEHTHOCTEN B cpepe OpraHu3aTOPCKON NESATEIbHOCTH;
WHTEPUOPU3ALMS LIEHHOCTEH CO3UAATEIBHOIO OTHOUIEHUS K OKpYyXKarolen
JNEUCTBUTEIBHOCTH,  LEHHOCTEM  COLMAJIBHOIO  TBOPYECTBA,  LICHHOCTH
IPOJYKTUBHON OpraHU3allid COBMECTHOM JAEATENBHOCTH, CAMOpEaIu3aluyd B
IpyIIe ¥ OpraHu3alWd, LUEHHOCTH «IPYroro» Kak pPaBHOIPABHOIO MapTHEPA,
dbopMupoBaHHE  KOMIIETEHIMH  aHalIM3a, MPOCKTUPOBAHUS,  OpraHHU3aAIUH
NEeSTENIbHOCTH,  pedrekcun  U3MEHEHW#,  CIMOCOOOB  B3aMMOBBITOIHOTO
COTPYIHHUYECTBA, CIOCOOOB peanu3aluu COOCTBEHHOTO JUAEPCKOTO MOTEHITHAIA.

18. Yuacthe B IIKOJbHOM CaMOYIpPaBICHUM M OOILIECTBEHHOW XU3HHU (B
npeesiax BO3PAaCTHBIX KOMIETEHINI) C yUETOM PErHOHAIbHBIX, STHOKYJIbTYPHBIX,
COLIMAJbHBIX U IKOHOMHUYECKHMX OCOOEHHOCTEH ((OopMUpOBAHHE TOTOBHOCTH K
YY4aCTHIO B IHIPOLECCE YHOPSAJOYECHHS] COLMAJIBHBIX CBSI3€ W OTHOLICHUM, B
KOTOpPBIE BKJIFOUYEHBI U KOTOPbIE (POPMUPYIOT CaMH 00YyYaroIIHecs C HApyIIEHUsIMU
CllyXa; BKJIIOYEHHOCTh B HENOCPEACTBEHHOE TPAXKIAHCKOE Y4acTHE, TOTOBHOCTb
y4acTBOBaTh B JKHU3HENEATEIBHOCTH  MOJPOCTKOBOTO  OOIIECTBEHHOTO
O0OBbEIMHEHUS, MPOJYKTUBHO B3aMMOJCHCTBYIOLIETO C COLMAJIBHOM Cpenoil u
COLIMAJIbHBIMU MHCTUTYTaMH (BKJIOYAsi OpraHu3alliu, IpeCTaBISIOINE HHTEPECHI
JUL C HApyLWIEHUSIMU CJyXa, JAPYTMMH OrPAHMYEHUSAMH 110 3JI0POBBIO U
MHBAJUIHOCTHIO).

19. ChopmMupoBaHHOCTH IIEHHOCTH 3JI0POBOTO U O€30MacHOr0 00pasza KU3HU
C Y4ETOM COOCTBEHHBIX BO3MOXHOCTEN M OrpaHUYEHUM, BbI3BAHHBIX HAPYIICHUEM
CIyXa; HHTEpUOpU3alMs MPaBUI  HUHAUBHUIYAJIbHOTO M  KOJUIEKTUBHOIO
0e30MacHOr0 MOBEIECHUSI B YPE3BBIYAMHBIX CUTYyalUSAX, YIPOXKAIOUIUX KU3HU U
3I0POBBIO JIFOJIEH, B T.4. C Y4ETOM OrPAaHUYEHMI, BBI3BAaHHBIX HAPYILICHHUSIMU
cillyxa; IpaBWJl IOBEJAEHUS HA TPAHCIOPTE M HA J0porax, B T.4. C YYETOM
OrpaHUYEHMI, BBI3BAHHBIX HAPYLIEHUSMH CITyXa.

20. Pa3BUTOCTB 3CTETHYECKOTO CO3HAHMSI YEPE3 OCBOCHUE XYA0KECTBEHHOIO
Hacienus HapoaoB Poccnm M Mupa, TBOPYECKOH JAESTENIBHOCTH ICTETHYECKOTO
xapakrepa  (CIOCOOHOCTh  TMOHMMAaTh  XYAOXKECTBEHHbIE  NPOU3BEICHMUS,
OTpaXKalIllue pa3Hble ATHOKYJIbTYPHBIE TPATUIUH; CPOPMUPOBAHHOCTH OCHOB
XYJI0)KECTBEHHON KyJIbTYpbl OOYYaIOIIMXCS KaK 4YacTH MX OOIIed JyXOBHOMU
KyJbTYpBI, KaK 0CO0Oro crnocoda IMO3HAaHMS KU3HM U CPEACTBa OpraHu3aluu
OOLIEHUS; ACTETUYECKOE, SMOLMOHAIBHO-IIEHHOCTHOE BHJICHHE OKPYKAIOIIETO
MHUpa; CHOCOOHOCTH K  SMOLMOHAJIbHO-LIEHHOCTHOMY  OCBOEHHIO  MHpA,
CaMOBBIPQKEHUIO W OpPUEHTAllMM B XYAOKECTBEHHOM U  HPAaBCTBEHHOM
MPOCTPAHCTBE KYJIbTYPhI C YIETOM COOCTBEHHBIX BO3MOXKHOCTEH M OTpaHUYCHUH,
BBI3BAHHBIX HAPYIIEHUEM CIyXa; MOTPEOHOCTHh B OOIICHHUU C XYAOKECTBEHHBIMU
IPOU3BENIEHUSIMH, C(POPMHUPOBAHHOCTh AKTUBHOTO OTHOIIEHUS K TPaTULUSIM
XYIOKECTBEHHOM KYJIbTYPbl KaK CMBICIOBOM, JCTETUYECKOM M JIMYHOCTHO-
3HAYMMOM IIEHHOCTH).

21. CdhopmupoBaHHOCTH OCHOB AKOJIOTUYECKOMN KYJbTYPBI,
COOTBETCTBYIOIIEN COBPEMEHHOMY YPOBHIO 9KOJIOTHUYECKOTO MBIIIJICHUS, HAJTUIUe
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OMBITa  DKOJIOTHYECKH  OPHEHTHPOBAHHOW  pe(IeKCUBHO-OIICHOYHOU U
MPAKTUYECKON  JIEATENTbHOCTH B  JKU3HEHHBIX CHUTyalusix (TOTOBHOCTh K
UCCJICIOBAHUIO TIPUPOJABI, K 3aHATUSIM CEJIbCKOXO3SMCTBEHHBIM TPYIOM, K
XYJI05KECTBEHHO-ICTETUYECKOMY OTPAXKEHUIO MPUPOJIbI, K 3aHATUSIM TYpU3MOM, B
TOM YHCIIE SIKOTYPU3MOM, K OCYILIECTBICHUIO IPUPOTOOXPAHHON IEATEILHOCTH).

22. TOTOBHOCT, K OOIIEHUIO M B3aUMOJICUCTBUIO CO CJBIIIANUMU
CBEPCTHUKAMHU M B3pOCIBIMHU Ha MHOCTPAHHOM S3bIKE, YMEHHE IO0JIb30BaThCS
WHOSI3BIYHON CIIOBECHOM PEYbI0 B YCTHOW M NMUCBMEHHOW (opMe sl perieHus
KOMMYHUKATUBHBIX 3a/1a4; TOJIGPAHTHOE U YBAXKHUTEJIBHOE OTHOIIEHUE K
KYJbTYPHBIM PA3IU4YUsIM, OCOOCHHOCTSIM U TPAJULIUSIM JAPYTUX CTPaAH.

Memanpeomemmuvie pe3yromanul

MertanpenMeTHbIe pe3yJabTaThl OCBOCHUS paboueil mporpaMmbl IO
MateMmatuke mo Bapuanty 2.2.2 AOOII OOO CcOOTBETCTBYIOT pe3yJbTaTaM,
orpaxk€HHbIM BO PT'OC OO0 u OOII OO0, HO aganTUPOBAHBI MPUMEHUTEIBHO K
0COOBIM 00pa30BaTEIBHBIM MOTPEOHOCTSIM 00YHAIOIINXCS C HAPYIICHUSIMU CITyXa.

MeranpeaMeTHble pe3yabTaThl BKIIOYAIOT OCBOEHHBIE O0YYalOUUMUCS C
HapylIeHUEM CIyXa MEXNOpeIAMEeTHble TOHATUS W YY][ (perynsiTuBHbIE,
MO3HABATENIbHbIE, KOMMYHHKAaTHBHbBIC), CIOCOOHOCTh WX HCIOJIb30BAaHUS B
y4eOHOHM, T03HABATENLHON W COLMAJBHOM TPAKTUKE C YY4ETOM OCOOBIX
oOpa3oBaTeNbHBIX  MOTPEOHOCTEH;  CAMOCTOSTEIBHOCTh  IUJIAHUPOBAHHUS U
OCYLIECTBJIEHUS  y4eOHOM  JEATETbHOCTM M  OpraHu3alud  y4yeOHOro
COTPYJHUYECTBA C TEJaroraMu W CBEPCTHUKAMU; MOCTPOEHUE WHANBUIYaTbHOMN
oOpa3oBaTeIbHOM TPAEGKTOpPUM C YU4E€TOM O0O0pa30BaTENbHBIX MOTPEOHOCTEN
KOKJIOT0 00yYaromerocs M JOMOJHUTEIbHBIX COMATUYECKHX 3a00JeBaHUN IS
4acTH 00y4YarOIIMXCA.

1. VHuusepcanvuvie  noznaeamenvmuwvie  Oeiicmeus — obecneyugarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoenue
Memo0o8  NO3HAHUA ~ OKpYHCarowje2o  Mupa;  npumeHeHue  J102U4ecKux,
ucciedo8amenbcKux onepayuil, ymenull pabomams ¢ ungopmayueti).

ba3zoevie nozuueckue oeiicmeus:

— BBIABIATH (CAaMOCTOSTENIBHO W/WJIM C TOMOIIBIO  YUHUTEIS/IPYTUX
YYaCTHHKOB 00pa30BaTEIbHO-KOPPEKIIMOHHOTO TIPOIlecca) W XapaKTepU30BaTh
CYIIIECTBCHHBIC TPU3HAKA MaTEeMaTHYECKUX OOBEKTOB, TOHSTHM, OTHOIICHUI
MEXy MOHATHAMU; (OPMYJIUPOBATH C MCIOJIB30BAHUEM JOCTYIHBIX CPEICTB
KOMMYHHUKAIIMU, BKJIIOYasi YCTHO-AAKTWIBHYIO pe€uYb, OIpEICTICHUs] TMOHITUH;
yCTaHaBJIMBATh CYIIECTBEHHbIH MpU3HAK KJIAaCCU(DUKALUKM, OCHOBAHUS IS
000011IeHUs U CPABHEHUSI, KPUTEPUU IPOBOJUMOTO aHAJIN3a;

— BOCTIPUHUMATD U C UCIIOJIB30BAaHUEM JOCTYITHBIX CPEJCTB KOMMYHUKAIWU,
BKJIIOYas  YCTHO-JAKTWIbHYIO  pedb, (opMynIHpoBaTh, IpeoOpa3oBLIBATH
CYXKJEHUS: YTBEPAUTEIbHBIE U OTPUIIATEIbHBIC, SAUHUYHBIC, YACTHBIC U OOIIHE;
YCJIOBHBIE;

—  BBIIBJISITh MATEMaTHYECKHME  3aKOHOMEPHOCTH, B3aUMOCBSI3U U
mpoTUBOpeYrs B (paKTax, MaHHBIX, HAOMIOJEHUSX U YTBEPXKICHUSX; IMpEAsiaraTh
KPUTEPUH JIJIs1 BHISBICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUUI;
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— JenaTh BBIBOABI (CAMOCTOSITEIbHO W/WIM C TIOMOIIBIO YUHUTEIS/ IPYTUX
YYaCTHUKOB 00pa30oBaTEIbHO-KOPPEKIIMOHHOTO MPOIECca) C HUCIOJIb30BAaHUEM
3aKOHOB  JIOTMKHM,  JCAYKTHMBHBIX W  HMHIYKTUBHBIX  YMO3aKJIIOYEHUH,
YMO3aKJIFOUCHUM 110 aHAJIOTHH;

— pa30bupaTh 10Ka3aTeNbCTBA MATEMATUUECKUX YTBEPKICHUN (MPSAMBIEC U OT
MPOTUBHOIO), MPOBOAUTH (CAMOCTOATENHLHO W/WUIU C MOMOUIBIO YUUTENS/APYTUX
YYaCTHUKOB 00pa3oBaTeIbHO-KOPPEKIIMOHHOTO mpolecca) HECJIOXKHBIE
JIOKA3aTebcTBAa  MaTeMaTH4YeCKWX  (aKTOB,  MPUBOAUTH  TNPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS,

— BBIOMpaTh CMoco0 pemieHus y4eOHOUW 3amadu (CpaBHUBATH HECKOJIBKO
BapHAHTOB pEIICHHUs, BbIOMpaTh (CAMOCTOSTENPHO W/HMIM C  MOMOIUIBIO
YUHUTENSA/IPYTUX ~ YYACTHUKOB  00pa30oBaTEIbHO-KOPPEKIIMOHHOTO  IMPOIECCa)
HanooJIee MOIXOISIIINN.

ba3zoevie uccneoosamenvckue oelicmeusn:

— HCIOJIb30BaTh BOIPOCHI KAK HCCIEA0BATENbCKUII NHCTPYMEHT MO3HAHUS;
CaMOCTOATENLHO  W/WJIM  C  TOMOIIbIO  YYUTENS/JPYrMX  y4aCTHUKOB
00pa30BaTeIbHO-KOPPEKIIMOHHOTO  Mporecca  (opMynupoBaTh  BOIPOCHI,
dbukcupylome MnpoTUBOpeUYne, MpoOJIeMy, YCTaHaBIUBaTh MCKOMOE U JIaHHOE,
dbopMHUpOBaTh TUIOTE3Y; C UCHOIB30BAHUEM JIOCTYITHBIX CPEACTB KOMMYHHKAIIUH,
BKJIIOYAs YCTHO-IAKTHIIBHYIO p€Ub, ApTYMEHTUPOBATH CBOIO MO3UIMIO0, MHEHUE;

— TPOBOJUTH MO IIJIAHY HECJOXKHBIM  AKCIEPUMEHT, HEOOJbIIOE
UCCJIEIOBAHUE IO YCTAHOBJIICHHIO OCOOCHHOCTEH MaTEeMaTHYECKOTO OOBEKTa,
3aBUCUMOCTEN 0OBEKTOB MEXIY COOOM;

— C UCTOJIb30BAaHUEM JOCTYMHBIX CPEACTB KOMMYHUKAIIUU, BKJIKOYasl YCTHO-
JAaKTWIBHYIO peudb, (popMyaupoBaTh O0OOOIIEHHS W BBIBOALI IO pe3ysbTaTaM
NPOBENEHHOTO  HAOIOJIEHUS, MCCIEIOBAaHUSA, OLEHUBATh  JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000O0IIECHHI;

— CaMOCTOSATENIBFHO W/WIK C TIOMOIIBIO YYUTENS/APYTUX YYACTHUKOB
00pa30BaTeIbHO-KOPPEKIIMOHHOTO  Tpollecca  MPOTHO3MPOBATH  BO3MOXKHOE
pa3BUTHE MPOLECCA, & TAKIKE BBIIBUTATh MPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX
YCJIOBUSIX.

Paboma c unghopmauei:

— BBISIBIIATh HENOCTATOYHOCTh W W30BITOYHOCTH WH(MOPMAIMH, JTAHHBIX,
HEOOXOIMMBIX JJISl PEILICHUS 3a/1auu;

— CaMOCTOSITEJIbHO W/WJIM C TIOMOIIBIO YUUTENSI/APYTUX YYaCTHUKOB
00pa30BaTeIbHO-KOPPEKIIMOHHOTO ~ Mpollecca  BbIOMpaTh,  AHAJIU3UPOBATH,
CHUCTEMATU3UPOBATh W HMHTEPHPETHUPOBATh MHGOPMAIIUIO PA3IUYHBIX BHUIOB U
dbopm npeacTaBiIeHuUS,

— BbIOMpaTh (GopMy TMpeAcTaBiIeHUS HHPOpPMALUMKU U HILTIOCTPUPOBATH
perraemMbie 3a/1a4u CXeMaMu, TuarpaMMaMu, HHOU rpauKoi U 1X KOMOWHAIIUSMU;

— OIICHUBATHh HANEKHOCTh WMH(OpPMAIMU TI0 KPUTEPHUSIM, MPEIIOKECHHBIM
yauteneM Wik CHOpPMYyJUPOBAaHHBIM CAMOCTOSITEIBHO W/WIH C TIOMOIIIBIO
YUUTEIIS/ IPYTUX YIaCTHUKOB 00pa30BaTEIbHO-KOPPEKIIMOHHOTO MPOIIEcca.

2.  YHusepcanvnvlie  kommyHuxamusHvle — Oeucmeus. — obecneyusarom
CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.
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Obwenue:

— BOCIIPUHUMATh U (POPMYJIUPOBATh C UCIOIb30BAaHUEM JIOCTYIIHBIX CPEJICTB
KOMMYHHMKAIMH, BKJIIOYas YCTHO-AAKTHWIBHYIO PEub, CYKIEHHUS B COOTBETCTBHUHU C
YCIOBUSIMU U LIETSIMU OOILEHUS; BbIpaXkaTb CBOIO TOUKY 3PEHMSI B YCTHBIX/YCTHO-
JNAKTWIbHBIX M NHCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS IO XOJYy pELICHUs
3aJjaul, KOMMEHTHUPOBATh MOJYyUYEHHBIN PE3yJIbTaT;

— B XOZI€ 00CYXIEHMS 331aBaTh BOIIPOCHI 110 CYIIECTBY 00CYXIaeMOM TEMBI,
npoOJieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh WJICH, HAICJICHHbIE Ha IOHUCK
pELICHMs; COIMOCTABIATh CBOM CYXKIEHUS C CYKICHUSMH JPYIMX YYaCTHUKOB
Jyanora, OOHapyKMBaTh pa3IMuMe U CXOJICTBO MO3ULINI; B KOPPEKTHOU (PopMeE U €
UCIIOJIb30BAaHUEM  JOCTYNHBIX CpPEICTB KOMMYHHKAlMW, BKJIOYas YCTHO-
JAKTUIIBHYIO Pedb, (POPMYIMPOBATH PA3HOTIACHUS, CBOM BO3PAKECHMUS;

—  TOpPeACTaBIIATh  pe3ydbTaThl  pEHIeHUs  3aJayd, OSKCIEPUMEHTA,
UCCIIEJOBaHMSI, MPOEKTA; CaMOCTOSTENIbHO W/WUIM C IMOMOIIBIO YUUTEIs/Ipyrux
YYaCTHUKOB 00pa30BaTelIbHO-KOPPEKIIMOHHOTO TIpolecca BbIOUpaTh (opmar
BBICTYIUICHHUS C y4ETOM 3a/1ay MPE3eHTAuU U OCOOEHHOCTEN ay TUTOPHUH.

Compyonuuecmeo:

— IIOHMMaTb M  HCIOJb30BaTh  INPEUMYLIECTBA  KOMAaHIHOW MU
UHAMBUIYyAJIbHOM paboThl MpU pEHIeHUH Y4YeOHBIX MaTeMaTHYECKUX 3a/iay;
IPUHUMATh [I€JIb COBMECTHOW JESTEIIBHOCTH, IIJIAHUPOBATh OPTaHU3ALMIO
COBMECTHOM palOThI, paclpenesiarh BUAbl paldOT, IOroBapuUBaThCs, OOCYXAATh
MPOIIECC U PE3ybTaT PadbOoThl; 00001IaTh MHEHUS HECKOIBKUX JTOJICH;

— Yy4yacTBOBaThb B TIpynmnoBbIX ¢Gopmax padoTel (00CykaeHus, oOMeH
MHEHHUSMH, MO3TOBBIE€ IITYPMbI U Jp. — C HUCIOJb30BAHUEM JIOCTYIHBIX PEUYEBBIX
CPEIICTB); BBIMOJHATh CBOIO YacTh pabOThl U KOOPAMHHUPOBATH CBOM JIEUCTBUS C
JPYTUMHU 4J€HaMH KOMaH[Ibl; OIIEHMBAaTh KadyeCTBO CBOETr0 BKJIaJa B OOIIMN
OPOAYKT IO KPUTEPHSIM, CPOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOCHCTBHUSL.

3. Vuueepcanvuvie pecynsimugnvie oelicmsus obecneuugarom Gopmuposanue
CMBICI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopzanusayua:

— COCTaBJISITH IUIaH, AJITOPUTM PEIICHUs 3a7aud (WJIM €ro 4acTh), BHIOUPATh
C0c00 pelIeHus ¢ y4éTOM UMEIOIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh M KOPPEKTUPOBATh BapUAHThl PEIIEHUH € YYETOM HOBOM
uH(bopManuu.

Camoxkonmponw:

— BIIQJETh CMoco0aMH CaMOMNPOBEPKH, CAMOKOHTpOJISI Tpolecca MU
pe3yibTaTa peleHus MaTeMaTuYeCcKon 3a/1auu;

— MPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH NpPHU PEIICHUU
3aJlayd, BHOCUTh KOPPEKTUBBI B JICSITEIIbBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
HaWJICHHBIX OMMOOK, BBISIBICHHBIX TPYIHOCTEH;

— OLICHMBATh COOTBETCTBHE PE3yJIbTaTa ACSITEIbHOCTH TOCTABICHHON LIETU U
YCIOBUSIM, OOBSACHATH MPUYUHBI JOCTUKEHUSI WIIM HEJOCTHKEHUS LEIH, HAXOIUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OMBITY.

Ilpeomemmnuie pe3ynomamul
B cootBercTBUM ¢ TpeOOBaHUSMHU CTaHAapTa U ClEeUU(UKON CONepKaHUs



45

IpEeIMETHBIX 00JacTel, BKIIOYAOMINX KOHKPETHBIE Y4eOHbIE MPEAMETHI, a TaKKe
KOPPEKIIMOHHO-pa3BUBalolue Kypcbl mo IIporpamme KOppeKIHMOHHON paboThI,
MpEeIMETHbIE PE3YNbTaThl OCBOCHUS OOYYAIOUIUMHUCA C HapyHICHUSIMU CIyXa
AOOII OOO (BapuaHT 2.2.2) OpUEHTUPOBAHBI:

— Ha NMPUMEHEHHE 3HAHWM, YMEHUA M HABBIKOB B YYEOHBIX CUTYyallUsIX U
peabHBIX KU3HEHHBIX YCIOBUSIX,

— Ha ycIemHoe o0y4yeHne Ha CIeAyIoleM YpPOBHE 0011ero 00pa3oBaHusl.

[Inanupyemble mnpeameTHele pe3yiabTaTtel o0ydeHuss no AOOIT OOO
(BapuaHT 2.2.2) TPHMEHHUTEIBHO K JUCIUIUIMHE NPEIMETHOW o001acTh
«Marematnka u WHGOPMATHKA», TOJBEPHYTHI KOPPEKTHBAM | JOIOJTHCHBI
CHCIMATbHBIMA ~ TpeOOBaHMSIMH — C Y4ETOM O0COOBIX  00pa3oBaTeNbHBIX
NOTPEeOHOCTEN 00yUaIOINUXCs ¢ HAPYIIEHUSIMHU CITyXa.

[IpeameTHbIEe  pE3ysbTAaThl  OCBOECHHUSI MPOTrpaMMbl MO  MaTEMaTHKE
MIPE/ICTABIICHBI 10 TOJaM 00YYEHUS B CICIYIONINX pa3jiesiax MPorpaMmbl B paMKax
OTJIEJIbHBIX KYPCOB:

e B 56 Kitaccax — kypca «MaremaTtukay,

e B 7-9 xynaccax — KypcoB «Anredpa», «['eomerpus», «BeposTHOCTh U
CTaTUCTHKAY.

Pa3BuTre NOru4yecKkux MpeacTaBICHUN U HABBIKOB JIOTHUECKOTO MBIIUICHUS
OCYUIECTBJISIETCS. HA POTSKEHUU BCEX JIET OOyUYEHHsI B OCHOBHOM LIKOJIE B pAMKaX
BCEX Ha3BaHHBIX KYPCOB.

Ilpeomemmnuie pe3yromamut yuedHnoz2o Kypca «Mamemamuka

OcBoenne yweOHOro kypca «MaremaTuka» B 5—6 Kiaccax JOJDKHO
oOecrieuynBaTh JOCTIKEHHUE YKA3aHHBIX HIDKE TMPEAMETHBIX 00pa3oBaTEIbHBIX
pPE3yNbTATOB.

5 KUIACC

Yuciaa 1 BBIYUCTCHUSA

— TIOHMMAaTh W TPABWIbHO YIOTPEOJSATh TEPMHHBI, CBSI3aHHBIE C
HATypaJbHBIMHU YHCIIaMU, OOBIKHOBEHHBIMHU U JCCATUIHBIMA IPOOSMH;

— CpaBHMBATh M YIOPSJAOYMBATH HATypajbHbIE 4YHUCIA, CpPAaBHUBATh B
MPOCTEUIINX CITydasix OOBIKHOBEHHBIE APOOH, AECATUUHBIE APOOH;

— COOTHOCHTh TOYKY Ha KOOPJAMHATHOM (YMCIIOBOM) TIPSAMOU C
COOTBETCTBYIOIIUM €l YHCIOM M H300pa)xkaTh HAaTypaJibHbIE YUCJIAa TOYKAMH Ha
KOOPJIMHATHOM (YMCIIOBOM) MPSMOIA;

— BBINIOJHATh apu(METHUECKHE NEHCTBUS C HATYpPaIbHBIMH YHCIAMH, C
OOBIKHOBEHHBIMU JAPOOSIMU B MIPOCTEUIIINX CITydasiX;

— BBITIOJIHATH TIPOBEPKY, MPUKUJIKY pe3yIbTaTa BRIYUCICHUN. 6 OKPYIISITH
HaTypaJbHbIC YHCTIA.

Pelenue TeKCTOBBIX 33,124

— peliaTh TEKCTOBBIE 33Jaud apU(PMETHUECKHM CIOCOOOM U C MOMOIIBIO
OpPraHW30BAHHOTO KOHEYHOTO repedopa BceX BO3MOKHBIX BAPHAHTOB,;

— pemaTh 3aJauM, COJAEpXkallle 3aBUCUMOCTH, CBS3bIBAIOIINE BEJIMYUHBI:
CKOPOCTb, BpEMSI, PACCTOSIHUE; 1I€HA, KOJTUYECTBO, CTOUMOCTb;

— HCIOJIb30BaTh KPAaTKUE 3aliCH, CXEMbl, TaOJHIlbl, OOO3HAUYECHHs MPH
pelieHnu 3aauy;
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— TOJB30BAThCSl OCHOBHBIMU €IMHHUIIAMH HM3MEPEHMS: IIE€HbI, MAaccChl;
paccTosiHUs, BPEMEHM, CKOPOCTH; BBIPAKAaTh OJHU €IMHMIBI BEIMYHMHBI 4YEpeE3
IpyrHe;

— U3BJIEKATh, AHAJU3UPOBATh, OLICHUBATh MH(OPMALINIO, IPEACTABICHHYIO B
Tabiuie, Ha CTOJIOYaTOW JuarpamMme, HMHTEPIPETUPOBATH IPEACTaBICHHBIE
JAHHBIE, UCII0Ib30BATh JaHHBIC IIPU PEIICHNUN 3a/1a4.

Harasignas reomerpus:

— MOJB30BATHCSI T€OMETPUYECKUMH TOHATUAMM: TOYKA, MpsAMasi, OTPE3OK,
Jy4, YroJl, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT;

— MPUBOAUTH MPUMEPHI OOBEKTOB OKPYKAIOLIETO MHpa, UMEIOIMHUX (popmy
U3YYEHHBIX TEOMETPUUYECKUX (PUryp;

— UCIOJIb30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C YIJIAMH: BEPILIKMHA, CTOPOHA;
C MHOTOYrOJIbHUKaMHU: YIoJl, BEpIIMHA, CTOPOHA, TUArOHallb; C OKPY>KHOCTBIO:
paauyc, quamerp, LEeHTp;

— n300paxaTb U3yYEHHbIE T'eoOMeTpuyeckue (Uryppl Ha HEJIMHOBAHHOW U
KJIETYaTOM Oymare ¢ MOMOILBIO LUPKYJIS U JINHEHKH;

— HAXOAMTH JUIMHBI OTPE3KOB HEMOCPEACTBEHHBIM HU3MEPEHUEM C ITOMOILBIO
JIMHENKH, CTPOUTH OTPE3KH 3aJaHHOW JJIMHBI; CTPOUTH OKPY>KHOCTH 3aJJaHHOTO
paauyca;

— MCIOJIb30BaTh CBOMCTBA CTOPOH M YIJIOB MPSIMOYTOJBHUKA, KBAApaTa ISl
UX MOCTPOCHHUSI, BBIYUCIICHUS TUIOLIAIA U IEPUMETPA,;

— BBIUMCIATHh NEPUMETP W IUIOAAb KBajpara, MPsSMOYTOJIbHHKA, (QUTyp,
COCTABJICHHBIX M3 MPSIMOYTOJIbBHUKOB, B TOM 4Hciie (UTyp, M300paKEHHBIX Ha
KJIeT4yaTou Oymare;

— TMOJIb30BATHCS OCHOBHBIMU METPUUECKUMU €AUHULIAMU U3MEPEHHUSI JUTUHBI,
IUIOLIAAM; BBIPAXKaTh OJIHU €IUHULbI BEJIMUMHBI Yepe3 IPYTrHe;

— pacro3HaBaTh MapajlieNenume]), KyO, HCIO0JIb30BaTh TEPMHUHOJIOTHIO:
BEpIlIMHA, peOpo TpaHb, U3MEPEHUS; HAXOAUTh HM3MEpPEHUs Napajulesenunena,
KyoOa,

— BBIUUCIATh 00BEM KyOa, Mmapajienenunesa Mo 3aJaHHbIM HU3MEpEHUSM,
M0JIb30BAThCS €AMHUIIAMU U3MEPEHUS 00bEMA;

— pellaTh HECJOKHBIE 3aJa4d Ha U3MEPEHUE T'€OMETPUYECKUX BEIUYHMH B
PaKTUYECKUX CUTYALHSIX.

6 KJIACC

Yucji1a ¥ BBIYUCTCHUS

— 3HaTh U MOHUMATh TEPMHUHBI, CBSI3aHHbBIE C PA3JIMYHBIMU BUJAAMH YUCET U
crnoco0aMu HMX 3alyCH, MEPeXOAUTh (€CIM 3TO BO3MOXHO) OT OJHOM (POpPMBI
3allMCH YMCIla K Ipyrou;

— CpaBHMBATh M YIHOPSJAOYMBATH IENbI€ YHCIA, OOBIKHOBEHHBIE H
JIECSITUUHBIE TPOOU, CPAaBHUBATH YMCIIA OJTHOTO M PA3HBIX 3HAKOB;

— BBITIOJIHATD, COYETasl YCTHbIE M MUChMEHHBIE MPUEMBI, apU(PMETHUECKHE
JNEUCTBUSL C HATypalbHBIMH W LEJABIMH  YHCJIaMH, OOBIKHOBEHHBIMU U
JECATUUHBIMH TPOOSIMH, TMOJOKUTEIbHBIMUA U OTPUIATETbHBIMU YHCIIAMU;

— BBIYHCIATH 3HAYECHMS] YHCIOBBIX BBIPAKEHHU, BBIIOIHATh NPUKUAKY H
OLIGHKY pe3yJabTaTa BBIYUCICHUN; BBINOIHATh MPEoOpPa30BaHUS UHCIOBBIX
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BBIPQXEHHUI Ha OCHOBE CBOMCTB apu(hMETUUECKUX JACHCTBHIA,

— COOTHOCHUTH TOYKY Ha KOOPAMHATHON HpPSIMOW C COOTBETCTBYIOLIUM €M
YHUCIOM M H300pa)xkaThb 4YMCla TOYKAMH Ha KOOPJAMHATHOM MpPSIMOW, HAXOIUTh
MOJ1yJIb YHUCIIa;

— COOTHOCUTH TOYKH B MPSIMOYIOJbHOM CHCTEME KOOpAMHAT ¢
KOOpAMHATAMHU 3TON TOUKHU;

— OKpYIVIAThH LIEJIbI€ YKCiIa U JECATHUYHbIE APOOU, HaXOIUTh NPUOIMKEHUS
qHCell.

YucioBble 1 OyKBeHHbIE BbIPAKEHHUS .

— TMOHUMATh W YMOTPEOJATH TEPMUHBI, CBSI3AHHBIE C 3AMUCHIO CTEMECHU
YHclla, HAXOAWTh KBaJApaT M KyO 4UHWCIA, BBIYUCISATh 3HAYCHHUS] YHUCIOBBIX
BBIPXEHU, COIEPIKAIUX CTEIICHH,

— TIONIb30BAThCs TMPHU3HAKAMH JIETTMMOCTH, DPACKIaJbIBaTh HATypajJbHBIC
Yuclia Ha IPOCThIE MHOXKUTEIH,

— MOJIb30BAThCS MACIITAOOM, COCTABJIAThH MPOMOPLIMH U OTHOIICHUS;

— HUCHOJIb30BaTh OyKBbI i1 OOO3HAUEHUS YHUCEN TMpU  3alucu
MaTEeMaTUYECKUX BBIPAXKEHHUM, COCTABIATh OyKBEHHbIE BBIPRXKEHUS U (POPMYJIbI,
HaXOAWTh 3HAa4YeHHs] OYKBEHHBIX BBIPAKEHUH, OCYIIECTBIISAA HEOOXOAUMBbIE
NOJICTAHOBKH U NPEoOpa3oBaHus;

— HaXOJIUTh HEM3BECTHBIM KOMIIOHEHT PaBEHCTBA.

Penrenne TeKCTOBBIX 3a/1a4:

— peraTh MHOTOIIATOBBIE TEKCTOBBIC 3a]1a41 apHU(PMETHUECKUM CITIOCOOOM;

— pemiath 3aJa4yd, CBS3aHHBIE C OTHOIICHHWEM, MPOMOPIMOHATBLHOCTHIO
BEJIMYMH, POIICHTAMU; PEIIaTh TPU OCHOBHBIC 3a/1a4H HA APOOU U TPOIICHTHI;

— pemiath 3aJadd, COJEpIKaIlhe 3aBHUCUMOCTH, CBS3BIBAIOIINE BEIUYUHBL:
CKOpOCTb, BpeMms, paccTosiHue, 1IeHa, KOJIMYECTBO, CTOUMOCTb;
MPOU3BOUTEIILHOCTh, BpeMs, 00bEMa paboThl, HCHOJB3YSd apupmeTHdecKue
NEUCTBUS, OLIGHKY, TPUKUIKY; I[IOJIb30BATbCSd  €AMHULIAMU  HM3MEPEHHUs
COOTBETCTBYIOLLIUX BEJINYMH;

— COCTaBJIATh OYKBEHHBIE BHIPAYKEHUS 10 YCIOBUIO 33]]a4H;

— U3BJIEKaThb MH(POpPMAIMIO, MPEICTAaBICHHYIO B TaOIuIaX, HAa JIMHEHHOM,
CTOJ0YaTOW WM KPYroBOM Juarpammax, HHTEPIPETHUPOBATH MpPE/CTaBICHHbIC
JTaHHbBIE; UCTIOJIB30BaTh JaHHbIE NIPU PEIICHUHU 3a]1aY,

— TMPEACTaBIATh HMHPOPMAIMIO C TOMOIIBI0 TaOIUI, JIHHEWHOH W
CTOJIOUATOM AMArpaMM.

Harasinnas reomerpus:

— MPUBOAUTH MPUMEPHI OOBEKTOB OKPYXKAIOIIETO MHpa, UMEIIMUX (Gopmy
W3YYCHHBIX TEOMETPHUYECKHUX IJIOCKHMX W TMPOCTPAHCTBEHHBIX (UTYpP, MPUMEPHI
PaBHBIX ¥ CHMMETPUYHBIX (DUTYD;

— u300paxkaTh C TMOMOIIBIO I[HUPKYJs, JIMHEHKH, TpaHCHOPTHpa Ha
HEJIMHOBAaHHOW W KJeT4aToil Oymare HW3y4YeHHbIE IUIOCKHE T€OMETPUUYECKUE
¢burypsl ¥ KOHQUTypaluu, CAMMETPUYHBIE (PUTYPHI,

— TOJb30BaThCSl TEOMETPUUYECKUMH TOHSATHUSIMHU: PaBEHCTBO  (QUTYD,
CUMMETpHS; HCIONb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYI0 C CHMMETpPHUEH: OCh
CUMMETPHH, LICHTP CUMMETPHH,
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— HAXOJWTh BEJIMYHUHBI YIJIOB HU3MEPEHUEM C IMOMOIIBIO TPAHCIOPTHPA,
CTPOUTH YTJIbl 33JJAHHOW BEJIMYMHBI, IT0JIb30BaThCA MPU PELIECHUHN 3aa4 I'PayCHOMN
MEPOM YIJIOB; paClO3HABATh HA YEPTEKAX OCTPBIN, IPAMOH, PA3BEPHYTHIN U TYIION
YTJIBI,

— BBIYUCIIATH JUJIMHY JIOMaHOM, MEPUMETP MHOTOYTOJIbHHKA, MOJIb30BaThCS
€AUHULIAMU W3MEPEHHUs UIMHBI, BBIPAXKATh OJHU EAWUHULBI U3MEPEHUS IJIMHBI
4yepes3 ApYyrue;

— HAaxXOIWTh, HUCHOJIb3YySd YEPTEKHBIE MHCTPYMEHTBI, PACCTOSHHS: MEXKIY
JIBYMSI TOYKaMH, OT TOYKH JI0 MPSIMOM, JUIMHY ITyTHU HA KBaJIPATHOU CETKE;

— BBIUHCIATH IUIOMAAb (UTYp, COCTABJICHHBIX W3 MPSMOYTOJHHHUKOB,
WCIIOJIB30BaTh  pa30MeHne Ha MPSMOYTrOJIbHUKH, Ha paBHBIC  (QHUTYDHI,
JOCTpanBaHUE JIO0 TMPAMOYTOJbHHUKA; TOJIb30BAaThCS OCHOBHBIMHU €IWHHUIIAMHU
M3MEpPEHMS IUIOMIA/IN; BBIPAXKATH OJHU €AWHUIIBI M3MEPEHHS IUIOIIAIA YEpe3
JpyTHUeE;

— pacro3HaBaTh Ha MOJEISIX U M300paKEHUAX MUPAMUIY, KOHYC, IIWIHHIP,
UCITI0JIb30BaTh TEPMHUHOJIOTHIO: BEPIIIMHA, peOpo, rpaHb, OCHOBaHUE, Pa3BEPTKA;

— U300paXkaTh Ha KJIETYATON Oymare mpsiMOYTroJIbHBIN NapalieIeue;

—  BBIUMCIATH O00BEM  MPSIMOYTOJIBHOTO  TapajUiesienunena, Kyoa,
MOJIb30BAaThCS OCHOBHBIMHM €JIMHHMIIAMH HU3MEpPEHUsS 00bEMA; BBIpAKATh OJHU
SAMHUIIBI U3MEPEHHS 00BEMA Yepe3 IpyTue;

— pelIaTh HECIIOXKHBIC 3a/1a4l HA HAXOXKJICHUE F€OMETPUYECKUX BEJIMYHMH B
MPAKTUYECKUX CUTYAITUSAX.



5 KUIACC

TemaTuuyeckoe NVIAHUPOBAHUE

Temaruveckoe MIaHUPOBAHUE TI0 MATEMATHKE MPEICTaBICHO Mo rojgam ooydeHus (5—6 kiacchl).

OcHOBHBIE BUBI JEATEILHOCTH O0YYAIOIIMXCS MEPEYUCIICHBI TPU U3YYCHUH KaXKJ0i TeMbl U HANPaBIIEHbI Ha TOCTUKEHUE
IUTAHUPYEMBIX pe3yJbTaToB 00yueHus. [lepeyeHb BUIOB NESATENIBHOCTH MOXET OBbITh PACIIMPEH WM COKpalEéH — C YYETOM
BO3MOXHOCTEH U OrpaHUYeHUN 00ydaronuxcsi, 00yCIOBICHHBIX CTPYKTYPOU HAPYIIEHUS MPU MATOJIOTHH CITyXa.

Oo01uree kommuecTtBo yacoB — 170 gacos.

Tembl (TeMaTHYECKHE

OcHOBHOe co/iep:KaHue

OcHoOBHBIE BU/BI eSITEILHOCTH 00y4aI0 M XCH

0J10KH/MOLYJIH)
Harypanbuble umcaa. | JlecaiTuunas cucrtema  cumcieHus. Psan | B meuenue yuebnoco 200a: NMOHUMAaTh, IPUMEHITh B CaMOCTOSTEIbHOU
HeicTBus ¢ | HaTypalbHBIX 4ucen. HaTypanbHBI psa. | peud, BOCIPHUHUMATE (CIYXO3PUTEIBHO W/WIM HA CIyX C YYETOM YpPOBHS
HATYPAJIbHBIMU Yucno 0. HarypanbHble  4Mciaa — Ha | CJIyXOpEYEBOTO pa3BUTHS OOYdYAIOUIMXCS) W JIOCTaTOYHO BHATHO H
yncjaamu (43 4) KOOPJIMHATHOMN MPSMOM. CpaBHeHHeE, | €CTECTBEHHO BOCIPOM3BOAUTh TEMATUYECKYI0O M TEPMHUHOJIOTHMYECKYIO

OKPYIJICHUE HATYPaJIbHBIX YHCET
Apudmernaeckue NeHCTBHS ¢ HATYPATbHBIMU
yrcaamu. CBOWMCTBAa HyJS NPU CIOXKEHUU H

YMHO)KGHI/II/I, CBOI\/’ICTBa CANHUIIBI HpI/I
YMHOKEHHH. [IepemecTurensHoE u
COUETATEILHOE CBOWCTBA CJOXKEHUA |

YMHOXEHHUSI, PACHPENCIUTENBHOE CBONMCTBO
YMHOKEHHUS.

Jemurenn M KpaTHbIE 4YHUCIA, Pa3JIOKEHUE
Yyclia Ha MHOXKUTENIHU. JlelneHne ¢ OCTaTKOM.
IIpocteie u cocraBHble uucna. lIpuszHaku
neauMocTH Ha 2, 5, 10, 3, 9.

HucnoBble BBIpaXEHUs ; IOPs AOK JEHCTBUM.
Pemennie  TEKCTOBBIX  3aJad  Ha  BCE
apudmeTnueckue ASUCTBHs, HA TBUKEHUE U
MOKYTIKH.

JEKCHKY, a TaKKe JIeKCHKY I10 OpraHu3anuu Y4eOHOH JesTeIbHOCTH.
BeimonsaTe (oHeTHUeCKyr0 3apaaKy. Mcnomp3oBaTh HaKTHIBHYIO (YCTHO-
JAKTUIBHYIO PeUb) B KAUeCTBE BCIIOMOTaTEIbHOTO CPEICTBA OOIIEHHUSI.

Ilo oxonuanuu kadicoou yueOHOU uyemeepmu: BOCIPUHUMATb HA CIyX U
BOCIIPOU3BOAMTH TEMAaTUYECKYIO U TEPMUHOJIOTHYECKYIO JIEKCUKY y4eOHO
JTUCLUIUIMHBIL, @ TaKXKe JIEKCUKY 10 OpraHU3aIui Y4eOHOM e TeNbHOCTH.
Yurare, 3anuchbiBaTh, CPaBHMBAThb HATypaJbHBIE 4YMCIIA; INpEAJaratb M
00cyX1aTh CIOCOOBI YIOPSIOUNBAaHUS YU CET.

N300pakaThb KOOpPAMHATHYIO MpsMYIO, OTMeYaTh YHCIa TOYKaAMHU Ha
KOOPJMHATHOM MPSAMOM, HAXOIUTh KOOPAUHATHI TOUKH.

HccnenoBaTth CBOMCTBA HAaTypalbHOIO pAja, yucena 0 u 1 npu cioxeHuu u
YMHOKEHUH.

Hcnonp30BaTh NPaBUIIO OKPYTJIEHUS HATypaJIbHBIX YHCEIL.

Bemonusate apudmernueckue JeMCTBHS € HAaTypajJbHBIMU 4YHCIAMH,
BBIYUCIISATH 3HAUEHUS YUCIOBBIX BBIPAXKEHUH CO CKOOKaMH U 6€3 CKOOOK.
3anuchiBaTh  MPOW3BENEHHWE B BUJAE CTENEHH, YUTAaTh CTEIEHH,
UCMOJIb30BaTh TEPMUHOJOTHIO (OCHOBaHHWE, II0Ka3aTellb), BBIYMCIATD
3HAYEHUS CTEIICHEH.

BBINIONHAT, NPUKUAKY M OLICHKY 3HAYEHUN YHCIOBBIX BBIPAXKCHUM,
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npesiaraTe ¥ NPUMEHSTh MPUEMBI POBEPKH BHIYUCICHUH.

Hcnonb30Barh Mpu BBIUUCICHUAX NEPEMECTUTEIBHOE W COUYETATEIHbHOE
CBOIICTBA CIIO)KEHHUS U YMHOXEHUS, pacHpeleUTeIbHOE CBONCTBO
YMHOXEHUS; (OpPMYyIUPOBaTh M MPUMEHITH MpaBWia MpeoOpa3oBaHUs
YHUCJIOBBIX BBIPAKEHUH HA OCHOBE CBOMCTB apH(METUUECKUX JTEHCTBUM.

Harasinnas
reomerpusi. JIuHNH HA
mwiockoctu (12 4)

Touka, npsmas, OTpe3oK, Jyd. JlomaHas.
W3mepeHue [UIMHBI OTpe3Ka, METPHYECKUe
€IMHULIBI U3MEpeHUs JIMHBL. OKpYXHOCTh U

KpYT.
ITpakTrueckas pabota «Iloctpoenue y3opa u3
OKPYKHOCTEN».

Yron.  Ilpsmoil,  oCTpbli, Tynou H

pa3BEpHYTHIN yribl. 3MepeHue yrios.
[IpaxTuueckas padora «IlocTtpoenue yriosy.

PacniosnaBate Ha  4yeprexax, PpHUCYHKax, OIUCBHIBaTb, HCIIOJIb3Ys
TEPMUHOJIOTHIO, U M300pa)xkaTb C MOMOUIbIO YEPTENKHBIX MHCTPYMEHTOB:
TOUKY, IIPAMYIO, OTPE30K, JIyd, IO, JOMAaHYI0, OKPY>KHOCTb.
PacrniozHaBaTh, MPUBOAUTE IPUMEPHI OOBEKTOB PEATbHOI0 MUPA, UMEIOIIUX
dbopMy U3ydeHHBIX (HUTYp, OLIEHUBATH UX JIMHEHHBIE pa3MeEPHI.
Hcnonp30BaTh JUHEMKY M TPAHCHOPTHUP KaK HMHCTPYMEHTBI UL
IIOCTPOEHUS W HU3MEPEHHUs: M3MEPATh JIMHY OTpe3Ka, BEIMYMHY YIJa;
CTPOUTb OTPE30K 3aJaHHOM JUIMHBI, YroJl, 3aJaHHOW BEJIMYUHBI,
OTKJIAAbIBATh LUPKYJIEM PAaBHBIE OTPE3KHU, CTPOUTH OKPYKHOCTb 3aJaHHOTO
panuyca.

N300paxaTh KOH(Urypauuu TreoMEeTpUYecKUX (GUryp H3 OTpPE3KOB,
OKpY)KHOCTEH, MX yacTeii Ha HEJIMHOBAaHHOM W KieT4aTtol Oymare;
npeJiaraTh, ONMUCHIBaTh U 00CYKIaTh CIIOCOOBI, aITOPUTMBI IOCTPOCHHUSL.
Pacnio3HaBaTth M M300paxkaTh Ha HETMHOBAHHOW W KjeTyaTroil Oymare
MIPSAIMOM, OCTPBIN, TYIIOW, pa3BEPHYTHIN YIJIbI; CDABHUBATH YIJIBIL.
BbIYuCiATh NJIMHBI OTPE3KOB, JIOMAHBIX.

IlonuMaTe W MCHOJIB30BaTh NPHU PEIICHUM 3a7a4 3aBUCUMOCTH MEXIY
EAVMHULAMU METPUYECKOU CUCTEMBI MEP; 3HAKOMUTBLCS C HEMETPUUYECKUMU
CHUCTEMaMH Mep; BBIPAXKaTh JUIMHY B PA3JIMYHBIX €INHUALIAX U3MEPEHHUS.
HccnenoBath Gpurypsl 1 KOHGHUrypamu, UCIoib3ys IH(POBbIE PECYPCHI.

OOBLIKHOBEHHbBIE

apoou (48 1)

Hpo06sb. [IpaBuiibHbBIE U HETTPaBUIIbHBIE IPOOH.
OcHoBHOe cBoiicTBO Jpodu. CpaBHeHHE
poOei.

CrnoxeHue W BbIYUTaHHE OOBIKHOBEHHBIX
npobeii. CmemanHast aApoOb. YMHOXEHHE H
JiefieHre OOBIKHOBEHHBIX JIpo0eil; B3auMHO-
oOpaTHbIE IpoOH.

Pelmienne TEKCTOBBIX 3aa4, COACPpKAINX

MonenupoBaTh B Trpaduyeckoil, NpeAMETHON ¢opMe, C TMOMOIIbIO
KOMITbIOTEpA MOHATHUS M CBOMCTBA, CBSI3aHHbIE C OOBIKHOBEHHOM JIPOObIO.
YuTaTh W 3aMCHIBaTh, CPABHUBATH OOBIKHOBEHHBIC APOOH, IMpeiarars,
000CHOBBIBaTh M 00CYAaTh CIIOCOOBI YIOPSAAOUUBAHUS APOOEH.
N300paxaTh OOBIKHOBEHHBIE JPOOM TOYKAMU HAa KOOPAMHATHOM NpPSMOIL;
UCTOJIb30BaTh KOOPIANHATHYIO MPSIMYIO JUIsl CpaBHEHUS APOOeEii.
®opMmynupoBaTh, 3alUCBIBaTh C IOMOILBIO OYKB OCHOBHOE CBOWCTBO
OOBIKHOBEHHOW JIpOOM; HWCIOJIb30BaTh OCHOBHOE CBOWCTBO JApoOW ISt
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npobu. OCHOBHBIC 337241 HA JPOOH.

COKpalleHus Apo0elt 1 MpuBeAeHHs IpoOU K HOBOMY 3HAMEHATENIO.

IIpumeHeHue OykB JUIS 3anucH | [IpeacraBnare cMmemanHyio ApoOb B BHJE HEMPAaBUIBHON W BBIIEIATH
MaTEeMaTHYECKUX BBIPAKCHUU U | LIeIyI0 4acTh YMCIa U3 HENPaBUILHON ApoOH.
MIPEIIOKEHUH. Beimonuate apudmernueckue IEHCTBHA C OOBIKHOBEHHBIMH JAPOOSMU;
IPUMEHATh CBOMCTBAa apu(METHUECKUX NEHCTBUH s palMOHAIU3alUH
BBIYMCIICHUM.
BBINONHATE NPUKUIKY U OLEHKY pe3yJibTaTa BBIYMCICHUH; NpENIaratb U
IIPUMEHSATH IPUEMBI IIPOBEPKH BBIYUCIICHUM.
ITpoBoauTh HCCIEOBaHUSA CBOMCTB Jpo0Oel, omupasch Ha YHCIOBbIE
AKCIIEPUMEHTHI (B TOM UHUCIIE C IOMOIIbIO KOMIIBIOTEPA).
Pacrnio3HaBaTh MCTUHHBIE M JIOKHBIC BBICKA3bIBAaHUS O APOOSX, IPUBOAUTH
IIPUMEPBl M KOHTPIPHUMEPBI, CTPOUTH BBICKA3bIBAHUS M OTPULAHUA
BBICKa3bIBaHUM.
Pemarp TexcToBbIE 3a7auu, COAEpIKALUE IPOOHBIC JAHHBIE, U 33Jaud Ha
HaXO0X/IEHNE YaCTH LIEJIOT0 U LEJIOr0 M0 €r0 YacTH; BBIABIATE UX CXOICTBA
U pa3auydusl.
MopennpoBaTe XOJI pELIEHUS 3aJadd C IIOMOINBI0 PHUCYHKA, CXEMBI,
TaOIUIBL.
[TpuBouTH, pa3Ouparh, OLIECHUBATH PA3JIMYHbIE PEIICHHUS, 3alIUCU PELIeHUI
TEKCTOBBIX 3aJ1a4.
Kputnueckn  oneHuBaTh  IONYYEHHBIM  PE3yJbTaT,  OCYLIECTBIATH
CaMOKOHTPOJIb, IPOBEPss OTBET HA COOTBETCTBUE YCIOBHUIO, HAXOIUTH
OILINOKH.
3HaKOMHTbBCS C UCTOPUEH pa3BUTHS apU(DMETHKH.
Harasgnas MHOroyrojabHuKH. YeTplpéXyronbHuK, | ONUCHIBaTh, UCIONB3YS TEPMHUHOJOTHIO, H300pakaTh C  IOMOIIBIO
reoMeTpus. MIPSIMOYTOJIBHUK, KBaApar. YepTEXHBIX MHCTPYMEHTOB M OT pPYKHU, MOJENIUpOBaTh U3 OyMaru
MHOroyroJibHUKH IIpaxTrueckas pabota «IlocTpoeHne | MHOTOYTrOJIbHUKH.
(10 v) MPSIMOYTOJIbHMKA C 3aJaHHBIMU cTopoHamHu | [IpuBOAUTH mpHUMepsl OOBEKTOB pEaNbHOIO0 MHpa, HMEIMHX (Qopmy

Ha HEJTMHOBAaHHOM 6yMare».

TpeyronpHUK.

[Inomane ¥ nepuMeTp HpsIMO- YroJIbHUKA W
MHOT'OYTOJIbHUKOB, COCTaBJICHHBIX u3
IPSIMOYTOJIbHUKOB,  €IMHUIBI  U3MEPEHUs!

MHOI'OYTOJIbHUKA, MPSAMOYIOJIbHUKA, KBaJpaTa, TPEYrOJIbHUKA, OLICHUBATh
WX JINHEWHBIE Pa3MEpBI.

Beruucnsrs: [IEPUMETP TPEYroJIbHUKA,
MHOT'OYTI'OJIbHUKA; IJIONIAlb IPSIMOYTOJIBHHAKA, KBaapaTa
N300pakaTb  OCTPOYTOJIbHBIE, IPSIMOYTOJIbHBIE U

NpsAMOYT'OJIbHHKA,

TYNOYTOJIbHbIE




52

wiomaau. [lepumerp MHOTO- yroiabHHKA.

TPEYrOJIbHUKH.

CrpouTh Ha HEIMHOBAaHHOM M  KJeT4YaTOU
IIPSIMOYTOJIBHUK C 3aJaHHBIMM JUIMHAMHA CTOPOH.

HccenenoBars CBOWCTBA NPSAMOYTOJIbHUKA, KBAApaTa IIyTEM SKCIIEPUMEHTA,
HaOJIIOACHUS, UW3MEPEHUs, MOJEIUPOBaHMs;, CpaBHUBAaTb CBOMCTBA
KBaJpara U IpsIMO- YIOJIbHHKA.

KoHcTpynpoBaTh MaTeMaTHYECKHE MPENJIOKEHUS C IOMOLIBIO CBA30K

Oymare KBaapar H

«HEKOTOpHBI»,  «Ii00o0il». Pacro3HaBaTh  HCTUHHBIE U JIOXKHBIE
BBICKa3bIBaHUS O  MHOTOYIOJBHUKAX, IPUBOJUTH  IPUMEPHl U
KOHTPIPUMEDBL.

HccnenoBaTh 3aBUCUMOCTSD IIJIOLIAIA KBapaTa OT JUIMHBI €70 CTOPOHBI.
Hcnonp30BaTe CBOWCTBA KBAJAPAaTHOM CETKHM Il TOCTpoeHHus (uryp;
pa3duBaTh MpPSMOYrOJIbHUK Ha KBAJpaThl, TPEYroJbHHUKH; COCTABIIATh
¢Gurypsl U3 KBagpaToB U MPSMOYTIOJIbHUKOB M HAXOJUTh MX ILIOLIAMb,
pa3duBaTh (GUIrypsl Ha MNPSIMOYIOJIbHMKM W KBaJpaTbl U HaXOIUTh HX
IIJIOLA/b.

BelpaxxaTe BeNMYMHY IUIOIIAJM B DPA3jIUYHBIX €IMHHUIAX W3MEPEHUS
METPUYECKON CUCTEMBI Mep, IIOHUMAaTb WM HCIOJIB30BaTh 3aBUCHUMOCTHU
MEXIy METPUYECKUMH €IMHUIIAMHU U3MEPEHUS IIJIOIIA N,

3HAKOMHUTBCA C MpPUMEPaMU IPUMEHEHHUS IUIOAAM M IEepUMeTpa B
MIPAaKTUYECKUX CUTyanusx. Pemare 3amauyd W3 pEANbHOM  KHU3HH,
npeJylarath 1 00CyKIaTh pa3JnyHble COCOOB! PELIeHHUs 3a1ay.

JecaTuunbIe
(38 u)

Apoou

JlecsiTuuHas 3anmuch ApoOeit.
CpaBHEHHE TECATHYHBIX IPOOCH.

JeiicTBus C  JIeCATUYHBIMU  JPOOSMHU.
OxpyrieHue AecSITUYHBIX ApoOeH.
Pemienne TEKCTOBBIX 3ajay, COAEpPKALIMX

npobu. OCHOBHBIE 337291 HA IPOOH.

[IpencraBiasTh OECATHUHYIO JpoOb B BHJE OOBIKHOBEHHOH, YHUTAaThb U
3aMuChIBaTh, CPABHUBATH JCCATUYHBIC NpoOU, Mpesaratb, 000OCHOBBIBATh
1 00CYXKIaTh CIIOCOOBI YIOPSAOYMBAHUS AECATUYHBIX IPOOEH.
N3o0paxkath necaTuaHbIe APOOH TOUKAMH HA KOOPAMHATHOM MPSMOH.
BBISBIATE CXOACTBA U pa3nUuusi MPaBWI apuPMETUUYECKUX NEHCTBUHU C
HaTypaJbHBIMU YUCJIAMH U JIECATUYHBIMU APOOSMU, OOBSICHATH HX.
BemonusaTe  apudMeTHdeckue JACUCTBUS C  JECATHUYHBIMH  APOOSIMH;
BBITIOJIHATH IPUKHUJIKY U OLIEHKY PE3YyJbTaTa BEIYUCICHUN.

[TpumeHsTh CBOMCTBA apu(METHUECKUX NEHCTBUN MMl palMOHATH3alUU
BBIUMCIICHHI.

[TpuMeHATh MPaBUIIO OKPYTIICHUS IECATUYHBIX TPOOEH.
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ITpoBoauTH HCCIENOBaHMUS CBONCTB AECATUYHBIX JpoOel, omupasch Ha
YHCJIOBBIE SKCIIEPUMEHTHI (B TOM YHCJIE C IOMOILBIO KOMIBIOTEPA),
BBIJIBUT'aTh TUIIOTE3bI U IPUBOAUTH UX OOOCHOBAHUS.

Pacrnio3HaBaTh MCTUHHBIC M JIOKHBIC BBICKA3bIBAaHHUS O JPOOSIX, IPUBOIUTH
IIPUMEpPbl W KOHTPIPHUMEPBI, CTPOUTH BBICKA3bIBAaHUS M OTPULAHMS
BBICKA3bIBAaHUM.

Pemate TekcTOBBIE 3adaud, coepXKallue ApoOHbIE JaHHbIE, U Ha
HaXO0X/IEHNE YacTH LIEJIOT0 U LEJIOT0 M0 €r0 YacTH; BBIABIATH UX CXOACTBA
U pa3jInyusl.

MonenupoBaTb XOJA pEIICHHs 3aJadd C IOMOIIBI0 PHCYHKA, CXEMBI,
tabmunpbl. I[IpuBoauTh, pa3Ouparh, OLIGHUMBATH pPA3JIMYHBIE PpEIICHUS,
3aMKCH PELIEHUI TEKCTOBBIX 3a]1a4.

OnepupoBath ApOOHBIMU YHCIIAMU B pEANIbHBIX )KU3HEHHBIX CUTYalUsX.
Kputnuecku  oLieHUMBaTh  IOJYYEHHBIM  pe3yibTaT, OCYILECTBISATh
CaMOKOHTPOJIb, NPOBEPSA OTBET HAa COOTBETCTBUE YCIOBHIO, HAaXOIUTh
OLLIMOKH.

3HAKOMUTHCS C UCTOPHEN pa3BUTUSI apUPMETUKH.

Harnspnas
reomerpusa. Tena u
Gurypsoi B

npocrpancrse (9 4)

MHororpaHHH1KH. N3o6paxenue
MHOTOTPaHHHUKOB. Mopenu
IIPOCTPAHCTBEHHBIX TEI.

[IpsmoyronbHbI  mapamienenunen,  Kyo.

Pa3pépTku KyOa u nmapajenenunena.
[IpakTuueckas padota «Pa3 BépTka KyOa».
O6béM KyOa, MPSIMOYTOJIbHOTO
napajuleenuIe/a.

PacniosHaBath Ha dYepTekax, pPHCYHKAaxX, B OKPYKAaIOIIEM MHpE
NpSMOYTOJIbHBIM Mapajuienenunesn, KyO, MHOTOTPaHHUKH, OIUCHIBATh,
UCTIONB3Ysl TEPMHUHOJIOTHIO, OLIEHUBATD JIMHEHHBIE pa3MepHI.

[TpuBoaNTE TpHUMEpPbl OOBEKTOB pEATbHOIO MHpa, HMEUMX (opmy
MHOTOTpaHHHKA, TPSIMOYTOJIBHOTO Mapajulesenumena, Kyoa.

N300paxkaTh KyO Ha Ki1eT4aToil 6ymare.

HccnenoBath cBoiicTBa Ky0a, NPSIMOYTOJILHOTO
MHOT'OI'PaHHHUKOB, UCIIOJIb3YS MOJIEIH

Pacmo3naBate u wm300pakath pa3BEPTKM Kyba U Mapasuiesenure/na.
MogenupoBaTh Ky0 ¥ nmapasuienenumnes u3 OyMmaru 1 mpoyux MaTepHalloB,
O0O0BSACHATH CLIOCOO MOAETUPOBAHUS.

HaxonuTe m3MepeHus, BBIYUCIATH IUIOIAAb MOBEPXHOCTH; 00BEM KyOa,
NPSIMOYTOJIBHOTO TIapajlIeNIeUIeIa; HUCCIE0BaTh 3aBHCUMOCTh 00BEMaA
Ky0a OT JIJIMHBI ero pedpa, BBIABUraTh U 00OCHOBBIBATH TUIIOTESY.
HaGnromate ¥ NpOBOAWUTH aHAJIOTMM MEXIY MOHATUSAMHU IUIOIAAA U
00bEMa, MEpUMETPA U IUIONIA/IM IOBEPXHOCTH.

nmapajjiejcnmicaa,
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PacriosHaBaTh MCTHHHBIE M JIOJKHBIE BBICKa3bIBaHUS O MHOIOI'DAaHHUKAX,
IIPUBOAUTH IIPUMEPbl M KOHTPIPUMEPBI, CTPOUTH BBICKA3bIBAHUA U
OTpHULIAHUS BBICKa3bIBAHUM.

Pemate 3a1a4u U3 peanbHOM KU3HMU.

IToBTOpEHUE
0000menne (10 u)

[ToBTOpEHHE OCHOBHBIX MOHITHI U METOJO0B
Kypca 5 kinacca, 0000IIeHIE 3HAHHIA.

BbruncnsaTe 3HaueHUs BBIPAKEHUM, COJEp)KAlIUX HATypajbHBIE YHWCIA,
OOBIKHOBEHHBIC U ICCATUYHBIE IPOOH, BBITIOIHITH TPEOOPA30BAHUS YHCEIL.
Bri6upath crnoco0 cpaBHEHHUs 4MCes, BHIYUCICHHM, TPUMEHATh CBONCTBA
apu(METHYECKUX ACUCTBUH I pallMOHATM3AUN BEIYHCICHUM.
OcCylIecTBIATh CAMOKOHTPOJb BBIMOJHAEMbIX ACHCTBUIA U CAMOIPOBEPKY
pe3yJibTaTa BEIYUCIECHUMN.

Pemartp 3amaun U3 peanbHON KU3HU, IPUMEHITh MaTeMaTUYECKUE 3HAHUS
JUTSL PEeLIeHUS 3a7a4 U3 IPYTUX YIeOHBIX MIPEIMETOB.

Pemarp 3amaum pa3HbIMH CHOCOOAMH, CpPaBHUBATH CIIOCOOBI pEIICHHUS
3aJla4M, BEIOMPATh PaIlMOHAIBHBIN CITOCO0.




6 KIIACC

Oo01uree kommuecTtBo yacoB — 170 gacos.
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TeMbl (TeMaTHUYECKHE
0J10KH/MOYJIN)

OcHoOBHOe coiep:KaHue

OcHOBHBIE BU/IbI 1eITEJILHOCTH 00y4a0IIMXCH

HartypaabHble uymcia
30 v)

Apudmerndeckue JICUCTBUSA c
MHOT'O3HAYHBIMH HATYPaJIbHBIMU  YHCIIAMH.
UucnoBble BBIpOKEHUSA, MOPSAOK JICHCTBHIA,
HCIOJIb30BaHUE CKOOOK. Oxpyrienue
HATypaJIbHBIX YHUCEIL.

Jlenmutenn W KpaTHBIE YWCIIA; HAUOOIBIIHIA
o0mMii Jgenurenb M HaUMEHbIIee oOliee

KpaTHOE.
PaznoxeHue yucia Ha NPOCTbIE MHOXKHUTEIH.
JlenuMocTb  CyMMBI U MPOU3BEICHHUS.

Jemenue ¢ ocraTKoM.
Pemnrenuie TeKCTOBBIX 3a7a4

B meuenue yuebnozo 2o00a: NOHUMATh, NMPUMEHITh B CAMOCTOSATEIHHON
peuu, BOCOIPUHUMATD (CIYXO3PUTEIBHO M /MM HA CIyX C Y4ETOM YpOBHS
CIIyXOpPEUeBOIr0 pa3BUTHUS OOy4aIOLUMXCS) W JOCTAaTOYHO BHSITHO U
€CTECTBEHHO BOCIPOM3BOJAUTH TEMaTHYECKYI0O M TEPMHUHOJOTHYECKYIO
JIEKCUKY, a TaKXe JIeKCHUKY MO0 OpraHu3aluu yY4eOHOHl JesITeNbHOCTH.
BeimonuaTe (oHeTHUecKyro 3apsaky. Mcnomp3oBaTh DaKTHIBHYIO (YCTHO-
JTAKTUIBHYIO PeUb) B KAYECTBE BCIIOMOTaTeIbHOIO CPE/ICTBA OOILICHHUSI.

Ilo oxonuanuu xasxcoou yyebHOU uweméepmu: BOCHPUHMMATh HA CIyX U
BOCIPOU3BOJUTh TEMATUYECKYIO U TEPMHHOJIOTUYECKYIO JIKCUKY y4eOHOMN
JTUCLUIUIMHBIL, @ TAKXKe JIEKCUKY 10 OpraHU3alui Y4eOHOM e TeNbHOCTH.
Brmonusate apudmernyeckue AeMCTBUS ¢ MHOTO3HAYHBIMU HATYpaJIbHBIMU
YuC/IaMU, HAaXOAUTh 3HAUYEHUS YUCIIOBBIX BBIPAKEHUH cO CKOOKamH U 0e3
CKOOOK; BBIYMCIIATh 3HAYCHUS BBIPAXKEHUMN, COJIEPKAIINX CTETICHH.
BBITTONHATE NPUKHUIKY M OLIEHKY 3HAYEHUN YHCIOBBIX BBIPAXKECHUH,
MIPUMEHSATH PUEMBI IPOBEPKU pe3yibTaTa.

Hcnonp30BaTh NpU BBIUMCICHUSIX HNEPEMECTHUTENBHOE U COYETATEIIbHOE
CBOICTBA CIIOKEHHUS W YMHOXEHHS, PpacCHpelelIUTEIbHOE CBONCTBO
YMHOXEHHUSI OTHOCHUTEIBHO CIIOXKEHMs, CBOICTBAa apU(pMETHUECKUX
JIEUCTBHIA.

HccnenoBaTh  4YMCIIOBBIE  3aKOHOMEPHOCTH, IPOBOJUTH
OKCIIEPUMEHTHI, BBIIBUTATh U 00OCHOBHIBATH TUITOTE3HI.
dopMyaHpoBaTh OMNpPENENCHUS JAETUTeNss W KpPaTHOro, HanOOJbIIEro
o0miero AenuTeNnss M HaUMEHbLIero OOIIero KpaTHOTo, IMPOCTOr0 U
COCTaBHOTI'O YHCEN; UCIOIb30BaTh 3TU MOHATHUS NIPU PEILICHUH 3a7au.
[TpuMeHsITh aNrOPUTMBI BBIYUCIICHUS HAUOOIBIIETO OOIIEro JeNUTeNsl U
HAaUMEHBIIET0 OOIIEro KpaTHOTO JBYX 4YHCEN, alfOPUTM pa3oKeHHUs
YHCJIa HA IPOCTHIE MHOKUTEIH.

Uccnenosars ycioBust nenuMocty Ha 4 u 6.

YHCIOBBIC
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UccnenoBath, 00cyxkmatrh, (GOpMYIHMpOBaTh M OOOCHOBBIBATH BBIBOJ O
YETHOCTU CYMMBI, MPOU3BENICHUS: JIBYX UYETHBIX YHCEN, ABYX HEUYETHBIX
YyHCIIe, YETHOTO U HEUETHOIO YMCEI.

UccnenoBars CBOKCTBA AETUMOCTHA CYMMBI U IIPOU3BEICHUS YUCET.
[IpuBoaMTE TpUMEpHI YKMCEN C 3aJaHHBIMU CBOWCTBAaMH, paCIO3HABATh
BEpHbIC W HEBEPHBIC YTBEP)KJEHUS O CBOMCTBAX YMCEN, OMpPOBEpPraTh
HEBEPHBIE YTBEPXKACHUS C MOMOIIbI0 KOHTPIIPUMEPOB.

KoHcTpynpoBaTh MaTeMaTHYECKUE MPEATIOKEHHS C TTIOMOIIBIO CBSI30K «H,
«UITA», «ECIIH. .., TO...».

Pemrate TekCTOBBIC 3aJadM, BKIIOYAIOIIME IIOHATHSA  JACIHMMOCTH,
apu(PMETHYECKUM CIIOCOOOM, HCIIOJIB30BaTh IepeOOp BCEX BO3MOXKHBIX
BAPHUAHTOB.

MopenupoBaTh XOJ pELIEHUS 3aJayd C IOMOILBID PHUCYHKA, CXEMBbI,
TaOJIMIIEL.

[TpuBOIUTH, pa30MpaTh, OIICHUBATH PA3IMYHBIC PEIICHUS, 3aIIUCH PEIICHUN
TEKCTOBBIX 3a7a4.

Kputuueckn oreHuBaTh TMOJTYyYEHHBINH pe3ysiabTaT, HAXOAUTHh OIIUOKH,
OCYILIECTBIISATh CAMOKOHTPOJIb, TPOBEPSIsI OTBET HA COOTBETCTBUE YCIOBHIO.

Harasanas
reoMeTpus.

IIpsimbie

Ha MJI0CKOCTH (7 4)

[lepnenaukynsipHbIE IPSMBIE.

[TapamnensHble npsMBbIE.

PaccrosiHue mexny 1ByMsi TOUKaMH, OT TOYKH
0 TOpsIMOM, JJIMHA NYTH HAa KBaJIpPaTHOU
CETKE.

[TpuMepsI IPSMBIX B IPOCTPAHCTRBE.

PacniozHaBaTe Ha yepTekax, pUCyHKaxX ClIydau B3aMMHOI'O PAaCIIONIOXKEHUS
JIBYX TIPSIMBIX.

N300pakaTh ¢ MOMOILBIO YEPTEKHBIX HHCTPYMEHTOB Ha HEJTMHOBAHHOM U
KJIeTyaTol Oymare [Be IepeceKaroluecs MpsMble, IBE IMapajuleIbHbIE
IpsIMBbIE, CTPOUTH MPSAMYIO, IEPIIEHANKYISIPHYIO JaHHOM.

[TpuBOIUTE MPUMEPHI MAPAIJIENIbHOCTH U MEPIEHAUKYISIPHOCTH MPSMBIX B

IIPOCTPAHCTBE.
Pacrio3naBaTh B MHOTOYTrOJbHUKAX MEPHEHAUKYISPHbIE U MapajiebHbIe
CTOpoHbl.  M300pakaThb ~ MHOTOYIOJBHHKM  C  TapajljiebHbIMHU,

MEPIEHAUKYIISIPHBIMU CTOPOHAMU.
Haxomute paccrosgHue MexAy AByMS TOYKAMM, OT TOYKU [0 IPSIMOH,
JUIMHY MyTH Ha KBaJpaTHOW CETKe, B TOM YHUCIIE HCIOIb3yd LU(PPOBHIE

peCypCHL.

Tlpo6u (32 4)

OObIKHOBEHHAss JIpoOb, OCHOBHOE CBOWCTBO
npobu, cokparienue apobei. CpaBHEHHE H

Hcnonb3oBare JecsITUYHbIE ApoOM IpU NpeoOpa3oBaHUM BEJIUYMH B
METPUYECKON CUCTEME MED.
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YIOPSIOYMBaHUE TPOOEH.

Hlecsituunbie ApoOU M METpHYeCKass CUCTeMa
Mep.

Apudmernueckue JefcTBUsS c
OOBIKHOBCHHBIMH U JIECATUYHBIMH JAPOOSIMHU.
OtHomrenue. Jlenenue B TaHHOM OTHOIIICHUH.
Macmita0, nponopuus.

[TonsiTue npoueHra. BpruucieHnue npoueHTta
OT BEJIMYMHBI U BEJIMYUHBI IO €€ MTPOLICHTY.
Pemienne TEKCTOBBIX 3ajay, COAEpPKAIIMX
JIpOOH U TIPOLICHTHI.

[TpakTnueckas padora «OTHOIIECHUE IJTUHBI
OKPY’KHOCTH K €€ JuamMeTpy».

Bomonusate  apudmernueckue  JAEHCTBUS € OOBIKHOBEHHBIMH U
JNECATUYHBIMH JPOOSIMHU.

BbruncnsaTe 3HauYeHUS BBIPAKEHUH, COJEp)KalIMX OOBIKHOBEHHbBIE U
JNEeCATUYHbIE JpoOW, BBINOMHATH IpeoOpa3oBaHus ApoOei, BHIOMpPATH
crnocob, TNPUMEHATh CBOMCTBA  apU(PMETHYECKHX  JACUCTBUH U
paloHaIN3aUU BBIYUCICHUH.

CocTaBiATh OTHONICHHUS U TMPOMOPIMH, HAXOAUTH OTHOIICHUE BEJIWYHH,
JIEIUTh BEJTMYMHY B JAaHHOM OTHOLIEHHH.

HaxomuTh sKkcriepuMeHTaNbHBIM MMyTEM OTHOLICHHE JUIMHBI OKPY>KHOCTH K
e€ muamerpy.

WuTepnpeTpoBaTh MaciiTad KaK OTHOIICHHWE BEIWYHH, HAXOIUTh
MacITad mjiaHa, KapThl U BBIYUCIIATH PACCTOSIHUS, UCIIOJIb3YSl MACIITal.
OOBACHATH, UTO TaKOE IMPOLEHT, YIOTPeOIATh 000POTHI PEUr CO CIOBOM
«IpOIEHT». BpIpaxkaT NpoOUEHTH B ApoOsSX W OpodW B MPOIEHTaX,
OTHOIICHHE JIBYX BEJIMYUH B MPOICHTAX.

BBIYMCIATE NPOLEHT OT YMCIIA U YHUCIIO IO €T0 MPOLIEHTY.

OxpyriaTh IpoOH U MPOLEHTHI, HAXOAUTh NPUOIMKEHUS YU CET.

Pemate 3agaun Ha yacTu, MPOLEHTHI, MPOMOPIUH, HA HAXOXKAECHUE JIpoOH
(mporeHTa) OT BEJIMYMHBI U BEJIUYUHBI MO €€ npolu (MPOIEHTY), APOooH
(mporeHTa), KOTOPBIN COCTABISET OJIHA BeUYMHA OT Apyroi. IlpuBoauTs,
pa30upath, OLIEHUBATh PA3JIMYHBIE PELIEHUS, 3aIUCH PEIICHUNH TEKCTOBBIX
3aj1ad.

W3Bnekars uHpOpManuioo M3 TaOMUI W JUarpaMM, HHTEPIPETHPOBATh
TaOJMMYHBIE JIaHHBIE, ONpeAesATh HauOoibllee W HaUMEHbIIee U3
IIPEJICTABICHHBIX TAaHHBIX.

Harasanas
reoMeTpus.
Cummerpus (6 4)

OceBas
CUMMETpHSI.
[TocTpoenne cuMMETpUYHBIX QUTYD.
[TpakTryeckas pabora «OceBasi CHMMETPHUSI».
CummeTpus B IpOCTPaHCTBE

CHAMMETPHSI. [HenTpanbHas

Pacno3naBaTh Ha uyeprexkax M M300pak€HUSAX, H300paxaTb OT pPYKH,
CTPOUTH C TIOMOILIBI0 HMHCTPYMEHTOB GUTYypy (OTpe3oK, JIOMaHYIo,
TPEYrOJbHHUK, MPSIMOYTOJIbHHUK, OKPYKHOCTb), CHMMETPUYHYIO JTaHHOM
OTHOCHUTEJIBHO MPSMOM, TOUKH.

HaxoauTs npumepbl CHMMETPUH B OKPY’KalOIEM MUPE.

MogenupoBath U3 Oymaru e (pUTYpbl, CHMMETPHUYHBIE OTHOCHTEIHHO
IpSMOM; KOHCTPYHUpPOBAaThb I'€OMETPUUYECKHE KOH(QUIypaluH, HCHOJb3Ys
CBOMCTBO CUMMETPHH, B TOM YHUCJIE C TOMOIIBIO HU(POBBIX PECYPCOB.
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HccnenoBaTh CBOMCTBAa M3Y4EHHBIX (UTYp, CBSA3aHHBIE C CHMMETPHEH,
UCTIOJB3Ys SKCIIEPUMEHT, Ha0II0ICHHE, MOJCITUPOBAHNUE.

OOOCHOBBIBATH, ONPOBEPTAThH C MIOMOIIBI0 KOHTPIPUMEPOB YTBEPKICHHS O
CUMMETpHH (QUryp.

Breipakenus ¢ | [Ipumenenne OyKkB JUIs 3anucH | Mcnonp3oBaTh  OykBbI  AJii  OOO3HA4YeHUs  4HUCeN, MpPU  3alKCH
oykBamu (6 1) MaTeMaTHYECKHUX BBIPAXKEHUM U | MATEeMaTHYECKUX YTBEP)KICHUU, COCTABIATH OyKBEHHBIC BBIPAKECHHUS IO
IIPETIOKEHU . YCIIOBUIO 3a/1a4H.
bykBenHble  BbplpakeHMsT M uucioBble | MccienoBarh HECIIOKHBIE YHCIIOBBIE 3aKOHOMEPHOCTH, MCIIOIb30BaTh
IIO/ICTAHOBKH. bykBeHnHble paBeHCTBA, | OYKBBI JUIs UX 3aITUCH.
HaXO0X/I€HUE HEU3BECTHOTO KOMIIOHEHTA. BbruncnsaTe 4ncioBoe 3Hau€HUE OYKBEHHOI'O BBIPAKEHHUS INPU 3aJaHHBIX
DopMmyIIbl. 3HA4YEHUsAX OYKB.
3anmuceiBaTh (OPMYINBI: TEpUMETpa W IUIOIIAAM MpPSIMO- YTOJIBHUKA,
KBaJlpaTa; JJIUHBI OKPYKHOCTH, IUIOUIAJNA KPYTa; BBIIOJIHATH BBIYUCICHUS
o 3TUM (pOpMYIIaMm.
CoctaBisaTh (OpMyJIbl, BBIPAXKAIOIIUE 3aBUCUMOCTH MEX/AY BEIMYMHAMM:
CKOpOCTb, BpEMs, pACCTOSHHME, I€HA, KOJIMYECTBO, CTOMMOCTH;
IIPOU3BOIUTENILHOCTh, BpeMsl, 00bEM pabOThI; BHIIOIHATH BBIYUCIEHUS T10
3TUM QopMmyram.
HaxonuTh Hen3BeCTHBIN KOMIIOHEHT apu(METUYECKOTO ISHCTBHSL.
Harasanas YeThIpE€XYTroyIbHUK, npuMepsl | M300pakaTh Ha HETMHOBAHHOW W KJIETYATOW OyMare ¢ HCIOJIb30BaHUEM
reomerpusi. Purypsl | YCTBIPEXYTOJIBHUKOB. [IpsAMOYTONBHUK, | YEPTEKHBIX HHCTPYMEHTOB YETBIPEXYTOJIBHUKH C 3a/1aHHBIMU CBOMCTBAMH:
Ha mJjockoctu (14 ) KBaJpar: CBOMCTBA CTOPOH, YIJIOB, | C NapaJUIeIbHBIMU, IIEPIEHAUKYISAPHBIMUA, PABHBIMU CTOPOHAMHU, IIPSIMBIMHU
JaroHaJIeH. yIJIaMH U JIp., paBHOOEAPEHHBIN TPEYroJbHUK.
N3mepenue yrios. Buasl TpeyrojibHHUKOB. [Ipennarate 1 00CYkAaTh CIIOCOOBI, AITOPUTMBI TOCTPOCHHUS.
[lepumerp  mHoroyrompHuka.  [lmomans | MccnaenoBarh, MCHONb3ys SKCHEPUMEHT, HAOMIOJIEHHE, MOJECIUPOBAHHE,
¢urypsl. @opmynbl mepuMeTpa U IJIOLMAAM | CBOWCTBA MPSMOYTOJbHUKA, KBajapaTa, pa3OuMBaTh Ha TPEYrOJbHUKH.
PsIMO- YrOJIbHUKA. [Tpubmmxénnoe | OG0CHOBHIBATh, ONPOBEPTaTh C MOMOIIbIO KOHTPIIPUMEPOB YTBEPKICHHS O

M3MEpeHHe miIomamm Guryp.
[IpakTuueckas pabota «I[lnomanb kpyray.

MPSIMOYTOJIbHUKE,
YTBEPKACHHUS.
W3mepsaTh U CTPOUTH C MOMOUIbIO TPAHCHOPTHPA YIJIbL, B TOM YHCIE B

KBaapare, pacrio3HaBaTb  BCPHEBIC U  HCBCPHBIC

MHOI'OYT'OJIbHUKE, CPAaBHUBATHb YIJIbl, PACIO3HAaBAaTh OCTpbIE, IIPsSMBIE,
TyIIbIE, pa3BEPHYTHIC YIIIBL.
Pacno3nasars, n300paxkaTh OCTPOYTOJIbHBIH, IIPSIMOYTOJIBHBIN,
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TYIOYT OJIbHBIHN, PaBHOOEAPEHHBIN, PABHOCTOPOHHUN TPEYrOIbHUKH.
Beluucnate nepuMeTp MHOIOYIOJBHHKA, IUIOIIAJb MHOTIOYI'OJIBHHMKA
pa3ObueHueM Ha MpsIMOYIOJbHHMKHM, Ha pPaBHblE (UIYpbI, HCIIOJIB30BaTh
METPUYECKUE €AUHULIBI U3MEPEHUS JUIMHBI U IUIOLIAIN.

Hcnonb3oBarte NpuOMMKEHHOE U3MEpEHUEe JUIMH M IUIOIaAed Ha
Kjaeryatoil Oymare, NpHOMDKEHHOE W3MEpPEHHE MIUHBI OKPY>KHOCTH,
IUIOLIAIA KpyTa.

ITogo:xxkurTeabHbIE 1 |
oTpHUAaTeJIbHbIE
yucaa (40 4)

ensie 4yucIa. Mopnyns
reoMeTpuUecKas HHTepIpeTanus
YucnoBble IPOMEKYTKH.

[lonoxxurenpHple M OTPULATEIBHBIE 4YHCIIA.

YyHpcia,
MOJIYIIS.

CpaBHenue MTOJIOKUTEITHHBIX u
OTPHIIATENILHBIX  YKced. ApupMeTHuecKue
NCHUCTBUS C MIOJIOKUTEITHHBIMU u

OTpUIIATEILHBIMUA YHUCIIAMH.
Pemrenue TeKCTOBBIX 3a7ad.

[TpuBOIUTE IPUMEPHI UCIIOIB30BAHUS B PEATIBHON KU3HU MOJIOKUTEIbHBIX
U OTPULIATEIIbHBIX YHCE.

N300paxarh 1enble 4uciaa, HOJOXKUTENbHBIE W OTpULIATEIbHbIE YHCIIA
TOYKaMU Ha YHCJIOBOH MNpPSIMOMH, HMCIIOJIB30BaTh YHCIOBYI MPAMYIO JUIS
CPaBHEHHUSI YHUCEIL.

[TpuMeHsTH MpaBUa CPABHEHUS, YIOPSIOUMBATh LIEJIbIC YUCIIA; HAXOIUTh
MOJyJIb YUCIIA.

®opMmynupoBaTb  IpaBUJa  BBIYUCIEHHS C  IOJIOKUTEIBHBIMU U
OTPULATENIbHBIMU YHCJIAMHU, HAaXOJUTh 3HAYEHMsI YHMCIIOBBIX BBIPA’KEHUH,
CoJlepKalIuX JEHCTBUS C MOJIOKUTEIbHBIMUA U OTPULIATEIbHBIMU YHCIIAMHU.

[TprMeHsITh CBOMCTBA CIIOKEHUS U YMHOKEHUS JUIsl IPeoOpa3oBaHusl CyMM
U IIPOU3BECHUN.

IIpeacrasiaenue
AaHHBIX (6 1)

[IpsmoyronbpHas cHcTeMa KOOPJAMHAT —Ha
mwiockoctd.  KoopauHatel  TOYKM — Ha
TUTOCKOCTH, a0cIucca U Op/INHATA.
Cronbyarbie U KPYroBble JUArpaMMBbl.
[TpakTrueckas pabora «ITocTpoenne
rarpamMmm».

Pemenne TEKCTOBBIX 3ajJay, COJEPIKANTUX

JaHHbBIE, TIPE/ICTAaBICHHBIE B TaOJMIIAX W Ha
JiiarpaMMax.

OOBACHATP W WILUIIOCTPUPOBATH TOHSTHE TMPSMOYTOJBHOM CHCTEMBI
KOOPJMHAT Ha IUJIOCKOCTH, MCIOJb30BaTh TEPMHUHOJIOTHIO; CTPOUTh Ha
KOOPJMHATHON TUIOCKOCTH TOYKHM M (PUTYPHI MO 3aJIaHHBIM KOOpIUHATaM,
HaxO0JIUTh KOOPJAMHATHI TOUEK.

UutaTh cTON0UYATHIE U KPYTOBBIE JUATPAMMBI; HHTEPIPETUPOBATH TaHHBIC;
CTPOUTH CTOOYATHIE TUATPAMMBI.

Ucnonw3zoBate uH(DOpMaIuioo, TMpeACTaBICHHYIO B  TaOauIax, Ha
JuarpaMmax Jiisl peleHrs TeKCTOBBIX 3a]a4 U 3a7a4 U3 peajbHOM )KU3HU.

Harasanas
reomerpusi. ®urypsl B
npocrpancrse (9 4)

[IpsiMoyrosibHBIN  mapajienenunen,  Kyo,
npusMa, nmupamMujia, KOHyC, HWIMHAP, HIap H
chepa. HM3oOpakeHue MPOCTPAHCTBEHHBIX
¢buryp. [Tpumepsr pa3BEPTOK
MHOT'OI'PpaHHUKOB, UJIMHAPA U KOHYCA.

Pacnio3naBaTe Ha ueprexax, pUCyHKaX, ONUCHIBaTh NMHUpPaAMUAY, NPU3MY,
HWIMH]IP, KOHYC, Iap, n300pakaTh UX OT PyKH, MOJEIUPOBATh U3 Oymart,
IUIACTHIIMHA, TpOBOJIOKM M 1p. IlpuBoauTh mpuMepbl OOBEKTOB
OKPY’KaIOIIero MUpa, UMEIOLINX (GOPMbI HA3BaHHBIX TEll.

Vcnonb30BaTh TEPMHUHOJIOTHIO: BEpIIMHA, peOpo, TIpaHb, OCHOBAHUE,
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[IpakTnueckas pabora «CosmaHue Mopeieu
MPOCTPAHCTBEHHBIX (PUTYDY.

[Tonsitue o00BEMA; e€IUHUIBI U3MEPEHHS
o0béMa. O06BéM PSIMOYTOJIBHOTO
napajuienenumnesna, kyoa, Gopmyinsl oobéma.

BBICOTA, PAANYC U JUAMETP, Pa3BEPTKa.

W3yuaTh,  UCHONB3yd  OKCHEPUMEHT,  HaONIOJEHUE,  U3MEpEHHE,
MOJICJIMPOBAaHUE, B TOM YHUCIIE KOMIIBIOTEPHOE, M OIMUCHIBaTh CBOWCTBA
Ha3BaHHBIX TEJI, BBIABIATH CXOJCTBA U PA3IUYMA: MEXIYy NUPAMUION U
IPU3MOH; MKy LMIMHIAPOM, KOHYCOM H LIApOM.

Pacno3naBate pa3BEPTKM mNapajuiesnenunena, Kyda, MpU3Mbl, TUPAMUIBI,
KOHyCa, I[WINHApA; KOHCTPYUPOBaTh [JaHHbIE Tejla M3 pa3BEPTOK,
co37aBaTh UX MOJIENH.

Co3maBaTe MOJAEIM MPOCTPAHCTBEHHBIX (GUryp (M3 Oymaru, MpOBOJIOKH,
IUTACTUJIMHA U Ap.).

W3mMepsaTh Ha MOJENSIX: AJIMHBI pEOep MHOTOTPAaHHUKOB, TMAMETp I1apa.
BreiBonuTh (hopmyity 00bEMa MPAMOYTOIBHOIO MapauleIenune/1a.
Bbruucnare no ¢opmynam: o0bEM HpSIMOYTOJbHOIO Mapajuleienunesna,
Ky0a; WCIONb30BaTh EIWHUIBI M3MEPEHHs O00BEMA; BBIUUCIATH OOBEMBI
TeJI, COCTaBJIEHHBIX M3 KyOOB, HapajjelielMIe0B; pelaTh 3aJayu C
peaJIbHbl MM JaHHBIMHU.

[HoBTOpEHME,
00001IeHME,
CHCTEeMAaTH3ALMS
(20 u)

IToBTOpEHUE OCHOBHBIX MOHSATHH U METO/OB
KypcoB 5 u 6 KkjaccoB, o0o0OIIeHHE W
cucTeMaTHh3anus 3HaHUH.

BbruncnsaTe 3Hau€HUs BBIPAXKEHUMH, COAEpXKALMX HaTypalIbHBIE, IIEJIbIE,
MOJIO)KUTEIbHBIE U OTPULATENIbHBIE YNCIIa, OOBIKHOBEHHBIE U JIECATUYHbIE
JpoOu, BHIIOIHATH PEOOPa30BAHUS YHCEI U BBIPAXKEHUH.

Bri6upats ciocod cpaBHEHHS YMCENl, BBIUUCICHUN, TPUMEHSATH CBOMCTBA
apu(pMeTHYECKUX ACUCTBUH I palliOHAIN3allUN BEIYUCICHUH.

Pemarp 3amaun U3 peanbHON KU3HU, IPUMEHATh MAaTEMaTUYECKUE 3HAHUS
JUIsl pEIIEHUs 3a/1a4 U3 IPYTUX IPEIMETOB.

Pemarp 3amaun pa3HbIMH CHOcOOaMH, CpaBHUBATh, BbIOHMpaTh CHOCOOBI
pelIeHns 3a1a4H.

OcymiecTBIATh CAMOKOHTPOJIb BBIMOJIHAEMbIX ACUCTBUA U CaMOIPOBEPKY
pe3yJibTaTa BBIYMCIECHUH.




Ilpeomemmnuwie pe3yromamut yuedHo2o Kypca «Anzeopa»

7 KIIACC

Yuciaa 1 BBIYUCTCHUSA

— BBINOJHATh, COUETasi YCTHbIC U MUChbMEHHBbIE MPUEMBI, apuMETHUECKHUE
NEUCTBUS C PAallMOHAJIbHBIMU YUCJIAMU;

— HaXOAWTh 3HAYEHUS YUCIOBBIX BBIPAKEHUN; MPUMEHATh pazHOOOpa3HbIe
CIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAYEHUI JTPOOHBIX BBIPAXKEHUMU, COIEpPKAIIUX
OOBIKHOBEHHBIE U JICCATHYHBIE IPOOH;

— MEePEXOIUTh OT OAHOU (OPMBI 3aITUCH YUCEN K APYro (MmpeoOpa3oBhIBATH
JNECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTH B O€CKOHEUHYIO ACCATUIHYIO IPOOB);

— CpaBHUBATh U YIOPSIIOYMBATh pallHOHATBHBIC YHUCIIA;

— OKPYTJIATh YHUCIIA;

— BBIIOJIHATh NPUKUIKY UM OLEHKY pe3yJibTara BbIYMCICHUM, OIEHKY
3HAYEHUU YUCIIOBBIX BBIPAKECHUM;

— BBIMIOJIHATh JEUCTBUS CO CTENEHAMU C HATypaJbHBIMU MOKA3aTENSIMU;

— TPUMEHATh TMPU3HAKH JICIIUMOCTH, pAa3J0KEHHUE HAa MHOXKUTEIU
HaTypaJbHbIX YHCEI;

— pelaTh NPaKTUKO-OPUEHTUPOBAHHBIC 3a]]a4H, CBSI3AHHBIE C OTHOIIEHUEM
BEJIMYMH, MPONOPLHOHAIBHOCTBIO BEJIWYMH, MPOLUEHTAMH; HWHTEPIPETUPOBATH
pe3yabTaThl PEIICHUs 3a7ad ¢ y4€TOM OTPAHMYCHH, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpUBaEeMbIX OOBEKTOB.

AJire0panvecKue BbIPaKEeHHS :

— WCIOJB30BaTh AlIreOpandecKy0 TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSITh
e€ B IpoLiecce OCBOCHUS y4eOHOro MaTepuana,;

— HaXOJUTh 3HAYEHUS OYKBEHHBIX BBIPAXKCHUM TPHU 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX;

— BBINOJIHATH MPeoOpa3oBaHMs IIEJIOTO BBIPAKEHUS B  MHOTOYICH
MIPUBEJICHUEM TTOJ00HBIX ClIaraéMbIX, PaCKphITHEM CKOOOK;

— BBINOJIHATh YMHOXEHHE OJHOYJIEHAa HAa MHOTOWIEH W MHOTOWIEHa Ha
MHOTOWICH, TPUMEHATH (HOPMYJIIBI KBaJIpaTa CYMMBI U KBaJipaTa pa3HOCTH,

— OCYIIECTBJIATh Pa3JIOKEHWE MHOTOWICHOB HAa MHOMXHUTEIU C MOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIEro MHOXXHTEJNS, TPYNIUPOBKU  CJIAraeMbIX,
pUMEHEHUST (HOPMYIT COKPAIIEHHOTO YMHOKEHUS;

— MPUMEHATHh MpeoOpa3oBaHUsT MHOTOWICHOB [JIsi PELICHUS] Pa3IUYHBIX
3a/1a4 U3 MaTeMaTHKU, CMEXKHBIX ITPEAMETOB, U3 PEAJIbHOU MPAKTUKH,

— MCIIOJIB30BaTh CBOMCTBA CTENEHEW C HATypaJbHBIMU I1OKa3aTEIsMH IS
npeoOpa3oBaHUsl BEIPAKCHUI.

YpaBHeHUS U HEPABEHCTBA:

— pelIaTh JUHEWHBIE YPABHEHUS C OJHOU NMEPEMEHHOMW, MPUMEHSIS MpaBUila
nepexo/ia OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIILHOMY emy. [IpoBepATs, sBiIsIETCS
JIM YUCJIO0 KOPHEM YpPaBHEHUS;

— IPUMEHSTH TpadUIeCKre METOABI TP PEIICHUH JIMHCWHBIX YPaBHEHUN U
UX CUCTEM;

— MoA0upaTh MPUMEPHI MAp YKUCEN, SIBISIONIMXCS PEUIEHUEM JIMHEHHOIO
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YpaBHEHHUS C ABYMS IEPEMEHHBIMU,

— CTPOUTH B KOOPJUHATHOM IJIOCKOCTH TpauK JTUHEHHOTO YpaBHEHHUS C
JIBYMsl TIEPEMEHHBIMU; TMOJIBb3YSCh TpadUKOM, TPUBOJUTH MPUMEPHI PEIICHUS
YpaBHEHHS,

— pemaTh CUCTEMBI JBYX JUHEWHBIX YPABHEHHU C IBYMsI NIEPEMECHHBIMH, B
TOM 4YHcIie Tpaduuecky,

— COCTaBJATh M pelIaTh JIMHEMHOE YpPaBHEHUE WA CUCTEMY JIMHEHMHBIX
YpPaBHEHUH TIO YCJOBHUIO 3aJayd, HWHTEPHOPETHPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4y NOJIyYCHHBIN PE3YIIbTAT.

Koopaunarel u rpagpuxku. PyHKuMu

— Ha KOOpPJAMHATHOM MpsAMON H300pakaTh TOYKH, COOTBETCTBYIOLIUE
3aIaHHBIM KOOpJMHATaM, Jy4d, OTPE3KH, WHTEPBAJIbI; 3alKUCHIBATh YHCIIOBHIC
IIPOMEKYTKH Ha alNre0OpanvyeckoM sI3bIKe;

— OTM€YaTh B KOOPAMHATHOM IUIOCKOCTH TOUYKH IO 3aIaHHBIM KOOPAUHATAM;
CTpouTh rpaduky TMHEHHBIX GyHKIUNA. CTpoUTh rpaduk GYyHKIUU Y = X;

— ONHUCHIBaTh C TIOMOIIBIO (YHKIIUNA HW3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCTh, BpEMS, PACCTOSHHUE; II€HA, KOJMYECTBO, CTOMMOCTH;
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI;

— HaXOJUTh 3HaueHue (YHKIHUU 110 3HAYEHUIO €€ apTyMEHTa,;

— MOHUMATh TpadUUecKuil croco0 MpeaCTaBICHUs U aHaIn3a HHGOPMAIINH;
U3BJIEKATh U UHTEPIIPETUPOBATH UH(OPMAIUIO U3 IPAPUKOB peabHBIX MPOLECCOB
Y 3aBUCUMOCTEM.

8 KUIIACC

Yuca 1 BBIYMCJICHUS

— UCIOJIb30BaTh HAYAJIbHBIC MIPEJCTABICHUSI O MHOXKECTBE JEHCTBUTEIbHBIX
YUCeN JJIsi CPaBHEHUS, OKPYTJICHUSI U BBIUMCICHUM; N300pakaTh NEHUCTBUTEIIbHbBIC
Yyycila TOYKaMU Ha KOOPAUHATHOU IIPSIMOWU;

— TPUMEHSTH TMOHATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS; HAXOIHTH
KBaJIpaTHbIE KOPHM, UCIOJIb3Yysl MPU HEOOXOJAMMOCTH KaJbKYJSTOP; BBITOJIHSATH
npeoOpa3oBaHus BBIPAKEHUN, COJEPKAIUX KBAAPATHBIE KOPHHU, HCIONb3YS
CBOMCTBA KOPHEW;

— HCTIOJIB30BATh 3aMKCU OOJBIIMX M MAJIbIX YUCEI C TIOMOIIIBIO TIECSITHYHBIX
npobeit u creneHelt uncia 10;

AJire0OpanvecKkue BbIPaKEeHUS :

— TMPUMEHSATH TIOHSATHE CTENEHU C IEJIbIM T0Ka3aTeJeM, BBIMOJIHATh
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKAIUX CTETIEHH C LIETbIM MOKa3aTeseM;

— BBITIOJIHATH TOXACCTBEHHBIC TTPeoOpa3oBaHUs PallMOHATBLHBIX BhIpAKEHUN
Ha OCHOBE MPaBUJI ACUCTBUI HaJ MHOTOYJIEHAMH U alre0pandyecKuMu ApoOsiMH;

— pacKJIaJbIBaTh KBAJIPATHBIN TPEXUIICH HA MHOKUTEIIH;

— MPUMEHSTH NMPeoOpPa30BaHMsI BRIPAKCHHUM VISl PEIICHUS PA3IMYHBIX 33724
13 MaTEMATUKH, CMEKHBIX IIPEAMETOB, U3 PEAIbHOW MPAKTUKH.

9 KUIIACC

YpaBHeHMs U HEPABEHCTBA!

— pelliaTh JUHEWHbIC, KBaJpaTHbIE YPAaBHEHUS U PAllUOHAIIbLHBIC YPaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI JIByX YPABHEHUM C IByMsI IEPEMEHHBIMH;
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— IPOBOJUTH NPOCTEUIINE UCCIECAOBAHNS YPABHEHUN U CUCTEM YPaBHEHH,
B TOM 4YHCJIe C TNPUMEHEHHEM rpadUuecKux NpeaAcTaBiIeHUN (yCTaHaBJIMBATh,
HMMEET JIU YPABHEHUE WJIM CUCTEMA YPABHEHUM PEIICHUSI, €CIIA UMEET, TO CKOJIBKO,
U 1p.);

— MEePEeXOAUTh OT CIIOBECHOM (hOPMYJIMPOBKH 3a7au K €€ airedpandeckon
MOJICIA C TIOMOIIBID COCTAaBJICHUSI YPABHECHUSI WM CHCTEMBbl YpaBHEHUM,
MHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJladyd  TOJYYEHHBIN
pe3yJIbTaT;

— NPUMEHSTHh CBOWMCTBA YHUCIIOBBIX HEPABEHCTB JJIi CPABHEHUSI, OLCHKU,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOM IMEPEMEHHOM M WX CHUCTEMBI; J1aBaTh
rpauYecKyr0 HWJUTIOCTPAIIMI0 MHOXXECTBA PEIICHWH HEPaBEHCTBA, CHCTEMBI
HEPABEHCTB.

DOYHKIUU:

— MOHMMAaTh M UCTIOJIBL30BaTh (DYHKIIMOHAIBHBIC IMMOHATHS U S3BIK (TCPMUHBI,
CUMBOJIMUECKHE OO0O3HAYCHMS); OINpEeITh 3HAYCHHE (PYHKIHMH I10 3HAYCHUIO
apryMEHTa; ONpeIeNATh CBOMCTBA (PYHKIIMM 1O €€ rpaduKy;

. k
— CTPOUTH rpauKU dIeMEHTApHBIX QYHKIUN BUAA Y = oY= x2,y=x3,y=

Vx, Y = |X|; ONUCHIBATh CBOMCTBA YUCIOBOU (PyHKIMH 1O €€ rpaduky.

10 KITACC

Yucsia 1 BBIYMCJICHUSA:

— CpaBHUBATh U YIOPAIOYMBATh PALIMOHATIBHBIE U UPPAIMOHAIIBHBIC YHCIIA;

— BBINOJHATh apU(PMETHUYECKUE JACHUCTBUS C PAMOHAIBHBIMU YHCIAMU,
coyeTasg YCTHbIE M NUCbMEHHBIE TNPUEMBI, BBINOJHITH BBIYHACICHUSA C
HMppalrOHATbLHBIMYA YUCIIAMU;

— HAxXOJIWTh 3HAYEHHUs CTENEHEH C LEIbIMU IOKAa3aTeIsIMH U KOPHEW;
BBIUHCIISITh 3HAYCHUS YUCIIOBBIX BBIPAKCHUN;

— OKpYIUISITh JCHUCTBUTEIIBHBIE YKCIIA, BBINOJHATH IMPUKUIKY pe3yJibTaTa
BBIUHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMU.

YpaBHeHUS U HEPABEHCTBA:

— pellaTh JUHEWHbIE U KBAJIpAaTHbIC YPABHEHUS, YPABHEHUSI, CBOJSIIIMECS K
HUM, TIPOCTEHIITNE TPOOHO-PAIIMOHANILHEIC YPaBHEHUS;

— pemaTh CUCTEMBI JIByX JUHEUHBIX YPaBHEHUM C ABYMS MEPEMEHHBIMU U
CHUCTEMBI JBYX YPABHEHUM, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS JINHEWHBIM;

— peliath TEKCTOBbIE 3aJlauyd ajareOpanyeckuM CIocoOOM C TOMOIIBIO
COCTAaBJICHUS YPABHEHUS UIIA CUCTEMBI JIByX YPABHEHHM C ABYMSI IEPEMEHHBIMH;

— IIPOBOJUTH MPOCTENIINE UCCIIENOBAHNUS YPABHEHUN U CUCTEM YpPaBHEHUU,
B TOM YHCIE C NpPUMEHEHHEM TrpadUuyecKux MpeAcTaBlIeHuid (yCTaHaBIUBATh,
MMEET JIM YPABHEHHUE WM CUCTEMA YPAaBHEHUH PELIEHUs, €CIIM UMEET, TO CKOJIBKO,
U 1p.);

— pemiaTh JIMHEWHbIE HEPABEHCTBA, KBAJApPATHBIE HEPABEHCTBA; M300pakaTh
pelIeHre HEPAaBEHCTB HAa YMCIOBOM NPSIMOM, 3aIIMCHIBATH PEIICHHE C MOMOILBIO
CHUMBOJIOB,;

— pemarb CUCTEMbl JIMHEHMHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB,
BKJIIOYAIOLIME KBAJpaTHOE HEPABEHCTBO; H300pa)xaTbh pEIICeHHE CHUCTEMbI
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HCPABCHCTB Ha YHCJIOBOM HpﬂMOfI, 3aIIMChIBATh PCHICHUEC C ITIOMOIIbIO CHUMBOJIOB,
— UCIIOJIb30BATHh HCPABCHCTBA IIPH PCIICHUU PA3JIMYHBIX 3a1d4.
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DOYHKIUU:
— pacro3HaBaTth (DYHKIIMH M3y4YeHHBIX BUIOB. [loka3piBaTh CXEeMaTHUECKU
PacrojoKEHHEe Ha KOOPAMHATHOM IUIOCKOCTH rpadukoB (yHKIUH Buma: y = KX,

y =kx + b,y=§,y=ax2 +bx + ¢, y=x? y=\/x, Y = |X| B 3aBUCUMOCTH OT

3HaYeHUM K03()(PUIIMEHTOB; ONUCHIBaTh CBOMCTBA (QYHKIIUII,

— CTPOUTh U U300pakaTh CXEMaTUUECKHU I'paUKU KBaJpaTUUHBIX (YHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIMH 110 UX TpaduKam;

— pacno3HaBaTh KBaJpPaTUUYHYI0 (QYHKIOUIO 1O ¢opMylie, NPUBOAUTH
IpUMEPHI KBaAPATHUHBIX (YHKIIUN U3 peaTbHON )XKU3HH, (PU3UKH, TEOMETPUH;

Apudmerndeckasi M reOMeTPpUYECKas NPOIrPeCcCuH;

— pacrno3HaBaTh apU(PMETHUECKYI0 U TEOMETPUYECKYI0 MPOrpECCUH MpPH
pa3HBIX Crlocobax 3agaHus;

— BBIOJHATh BBIYMCIEHUS C HCIOJb30BaHUEM (GOpMyn N-TO dJieHa
apu(PpMETUIECKON U r€OMETPUUECKON MPOrpecCuii, CyMMbI IIEPBBIX N WICHOB,;

— un300pakaTh WIEHBI MOCJIEAOBATEIBHOCTH TOYKAMU Ha KOOPJIMHATHOU
IJIOCKOCTH;

— pelaTh 3aa4M, CBSI3aHHBIE C YUCIIOBBIMU IIOCIIEOBATEIBHOCTAMU, B TOM
YuClie 33/1a4d U3 PeaIbHOM JKU3HHU (C MCIOJIb30BAHUEM KaJIbKYJIATOPA, LIUPPOBBIX
TEXHOJIOTU).



7 KIIACC

TemaTuuyeckoe NVIAHUPOBAHUE

Temarrueckoe MIaHUPOBAHKE TI0 ajaredpe mpeacTaBiIeHo o rogam ooyueHus (7—10 kimacchr).

OcHOBHBIE BUBI JEATEILHOCTH O0YYAIOIIMXCS MEPEYUCIICHBI TPU U3YYCHUH KaXKJ0i TeMbl U HANPaBIIEHbI Ha TOCTUKEHUE
TUTAHUPYEMBIX pe3yibTaToB oOydeHus. [lepedeHb BUIOB JEATEIBHOCTH MOXET OBITh pacCIIUpPeH WM COKpall€H — C Y4ETOM
BO3MOKHOCTEH U OTpaHHUYEHUI 00yJaronuxcs, 00yCIOBJICHHBIX CTPYKTYpOi HapyIIeHUs TIPY MATOJIOTHH CITyXa.

Oo0uree koimmuecTtBo yacoB — 102 gaca.

Tembl (TeMaTHYECKHE

OcHOBHOe co/iep:KaHue

OcHoOBHBIE BU/BI 1eSIT€IbHOCTH 00y4ar0IIMXCS

0J10KH/MOLYJIH)
Yucaa u | [loHATHE palMOHAILHOTO YHCIIA. B meuenue yuebHoco 200a: TIOHMMaTh, NMPHUMEHSTH B CAMOCTOSTEIBHOU
BbIYMCJICHNS. Apudmernaeckne JENCTBUSA C | peud, BOCHPUHUMATD (CIYXO3PUTEIBHO W/WIHM HA CIYX C Y4ETOM YPOBHS

PanmonaabHbIE YHCIIA
(25 9)

palnMoHAIbHBIMU YUCIIAMH.
CpaBHeHue, ynopsiiouuBaHue palliOHATbHBIX
qucen.

CreneHb ¢ HaTypaJIbHbIM [TOKA3aTEIEM.

Pemenne oOcCHOBHBIX 3ajay  Ha JIpoOw,
MPOLEHTHI U3 PEATHbHON MPAKTUKH.
[Ipu3Haku  OE€IMMOCTH, Pa3JIOKEHUS  HA

MHO>KUTEJIN HaTypalbHBIX YHCEN.
Peanbubie 3aBucumoctu. Ilpsimas u oGparHas
MPOIOPLIMOHAIBHOCTH.

CIIyXOpEYEBOT0 pa3BUTHS OOY4YAIOUIMXCS) W JIOCTaTOYHO BHATHO H
€CTECTBEHHO BOCIPOM3BOJAUTH TEMaTHYECKYI0O M TEPMHUHOJOTHYECKYIO
JEKCHKY, a TaKKe JIeKCHKY I10 OpraHu3anuu Y4eOHOH JesTeIbHOCTH.
BeimonsaTe (oHeTHUeCKyr0 3apaaKy. Mcnomp3oBaTh HaKTHIBHYIO (YCTHO-
JAKTUIBHYIO PeUb) B KAUeCTBE BCIIOMOTaTEIbHOTO CPEICTBA OOIIEHHUSI.

Ilo okonuanuu xkadxcooii yueOnol uyemeepmu: BOCIPUHUMATh Ha CIyX U
BOCIIPOU3BOAMTH TEMAaTUYECKYIO U TEPMUHOJIOTHYECKYIO JIEKCUKY y4eOHO
JTUCLUIUIMHBIL, @ TaKXKe JIEKCUKY 10 OpraHU3aIui Y4eOHOM e TeNbHOCTH.
Cucrematu3upoBaTb UM oOoramarb 3HaHHA 00 OOBIKHOBEHHBIX H
JECSATUYHBIX APOOSIX.

CpaBHMBaTP W  YyNOpAAOYMBATH  JpoOW, TMpeoOpa3oBbIBasg  IpH
HEO0OXOIUMOCTH JIECATUYHBIE IpOOM B OOBIKHOBEHHBIE, OOBIKHOBEHHbIE B
JIECATUYHbIE, B YACTHOCTH B OECKOHEUHYIO JECITUYHYIO APOOb.

[TpumensTh pa3HOOOpa3Hble CHOCOOBI U MPUEMBI BHIYMCIECHUS 3HAUYEHUI
JPOOHBIX BBIpAKEHHH, coepkKaliuxX OObIKHOBEHHBIE U IECATUYHBIE APOOH:
3aMEHATh NpPHU HEOOXOAMUMOCTH JECATUYHYIO JApOoOb OOBIKHOBEHHOW U
OOBIKHOBEHHYIO JIECATUYHOM, NMPUBOIUTH BBIpaXKeHHE K (popme, Hanbomee
yIOOHON Ui BBIYMCIEHUHN, MpeoOpa3oBbIBaTh JIPOOHBIE BBIPAKEHUS Ha
YMHOXKEHUE U JEJICHHE JECATHYHBIX OpoOel K NeHCTBHSAM C LEIbIMH
YHUCIAMH.

[TpuBOANUTH YMCIOBbIE U OYKBEHHBIE MPHMEPHI CTENEHU C HATYpPAIbHBIM
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1okaszarenaeM, OOBSCHSAS 3HAUYEHUS OCHOBAaHMs CTENEHW M IIoKa3aTess
CTCIICHM, HAXOJWTh 3HAYEHHUs cTermeHed Buma a™ n (a — moboe
paloHaIbHOE YUCII0, N — HATYPAJIbHOE YHUCIIO).

[ToHnmaTh cMbICH 3amucH OOJBIIMX YHCET C IOMOIIBIO JAECATHYHBIX
npobeit u crenieneit uncna 10, TpUMEHSATH UX B PEaJbHBIX CUTYaIHSX.
ITpuMeHATh OpPU3HAKU  JIEIMMOCTH, DPA3JIOKEHUs Ha  MHOXKHUTEIH
HaTypaJIbHbIX YHCEJL.

Pemate 3agaun Ha yacTu, MPOLEHTHI, POIOPLHUH, HA HAXOXKAECHUE IpOOU
(mpolieHTa) OT BENWYHMHBI M BEIUYMHBI 1O €€ Apodu (IIPOIEHTY), IpoOH
(mpoleHTa), KOTOPBIM COCTABISAET OJlHA BEJIMYMHA OT Apyroi. IIpuBoauTs,
pa30uparh, OLIEHUBATh PA3JIMYHBIE PELIEHUS, 3aIIUCH PEIICHUNH TEKCTOBBIX
3ajau.

PaciosHaBath ¥ OOBSCHATH, ONUPAasSChb Ha ONPEACICHHSA, NPSIMO
IPONOPLHUOHATIBHBIE M 00PAaTHO MPONOPLMOHAIBHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; MPUBOJIUTH IPUMEPbl ITHUX 3aBUCHUMOCTEHl M3 PEaJIbHOrO
MUpA, U3 IPYTUX YU€OHBIX IPEIMETOB.

Pemarbp mnpakTUKO-OpUEHTHpPOBAHHBIE 3aJaud Ha JApoOu,
IpsMYI0 U 00paTHYIO MPONOPIHMOHATIBHOCTH, TPOHOPIIHH.

IIPOLICHTBHI,

Aaredpanyeckue
BbIpaskeHus (27 4)

bykBeHnHble  BelpaxkeHusa.  IlepemeHHble.
JomycTtumelie 3HA4YCHUS [IEPEMEHHBIX.
DOpMyIIBL.

[Ipeobpa3oBanrue OYKBEHHBIX BBIPAKEHUH,
PacKphITHE CKOOOK W MPHUBEICHUE MOJOOHBIX
CJIaraeMblIX.

OBnanetp anreOpanyeckoil TEPMUHOJIOTHEN U CUMBOJIMKOM, IPUMEHSATH €€
B IIPOLIECCE OCBOEHHS y4eOHOro MaTepHara.

Haxonuth 3HaueHus: OyKBEHHBIX BBIPQXKCHUH NPU 3aJaHHBIX 3HAYEHUSIX
OyKB; BBINOJIHATH BBIYUCICHUS IO (POPMYIIaM.

BomonHsaTe mpeoOpa3oBaHUS  1IEJIOTO  BBIPAKEHUS B
NPUBEJICHUEM MOJO0OHBIX CIIaraeMbIX, PACKPhITHEM CKOOOK.

MHOTI'OYJICH

CBoiicTBa CTCIICHU C HaTypaJbHBIM BremomHATh YMHOXCHHE OJHOYJICHA HAa MHOI'OYJICH M MHOIo4wicHa Ha

MOKa3aTeseM. MHOTOYJIEH, IPUMEHATH POPMYIIBI KBaJIpaTa CyMMBI U KBaJIpaTa pa3HOCTH.

MHoTro4JIeHbI. CJ'IO)KGHI/IG, BbIYHMTAHUC, OCYHIGCTBJ'IHTI) Pa3IOKECHUE MHOTIOWICHOB Ha MHOXHUTCIU HYTéM

YMHOKEHHE MHOT'OUJIEHOB. @opMmynbl | BBIHECEHUSI 33 CKOOKM OOIIero MHOXHUTENS, MPUMEHEHUs (GopMyIisl

COKpalIEHHOIO0 YMHOXKEHHUA. Pa3znoxeHue | pa3HOCTH KBaJpaToB, POPMYI COKpPAIIEHHOTO YMHOKEHHUS.

MHOT'OUYJICHOB HA MHOKUTENH. [TpumensTh mTpeoOpazoBaHUE MHOTOUYICHOB [UIsI PEUICHHS Pa3IUYHBIX
3aaa4 U3 MaTEMaTuKM, CMCXKHBIX IMPEAMETOB, U3 peanLHoﬁ IMPAKTHUKH.
3HAKOMUTHCS C UCTOPUEN pa3BUTUsI MATEMATHKHU.

YpaBHeHust VYpaBHeHue, IIpaBUIIa npeoOpaszoBanus | PemaTs nuHeliHOE ypaBHEHUE C OJHOM NMEepeMEHHOW, MpUMEHsA MpaBuiia
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HepaBeHcTBa (20 4)

YpaBHEHHUSI, PABHOCUIILHOCTh YpaBHEHUH.
JIuHeitHOEe ypaBHEHUE C OJHOW NEPEMEHHOM,
pellleHHEe JIMHEWHBIX ypaBHEHUU. Perienue
3a/1a4 C IIOMOIIBIO YPABHEHUH.

JluneitHoe ypaBHEHHE C IBYMs IIEpEMEHHBIMU
U ero rpaduk.

CucrteMa JByX JIMHEWHBIX YpaBHEHUU C
JBYMSI IEPEMEHHBIMHU.

Pemenne cucrem ypaBHEHUH CIOCOOOM
[IOJICTAHOBKU U CIIOCOOOM CJIOKEHUSI.

nepexojia OT MCXOJHOTO YypaBHEHUS K pPaBHOCHIBHOMY eMy Oosee
npoctoro Buzaa. IIpoBepsATh, SBIAETCS 1M KOHKPETHOE YMCIO KOPHEM
YpaBHEHUS.

[TonGupars mpuUMepbl Map YHUCEN, SBISIONUXCS PEHICHHEM JHMHEWHOTO
YPaBHEHUS € ABYMS IEPEMEHHBIMH.

CTpouTh B KOOPIMHATHOM IUIOCKOCTH TpadUK JMHEHHOrO YpaBHEHUS C
JIBYMsI TEPEMEHHBIMH; TMOJb3yACh TpaduKOM, MPHUBOJIUTH MPUMEPHI
pellIeHus] ypaBHEHUS.

Haxonuth pemieHne cucTteMbl JBYX JMHEHHBIX YpPaBHEHHH C JBYMs
[IEPEMEHHBIMH.

CocTaBisATh W pellaTh YpaBHEHUE WIM CUCTEMY YPAaBHEHMU IO YCIOBUIO
3aJaud, HUHTEPIPETHUPOBaTH B COOTBETCTBUM C KOHTEKCTOM 3a/lay
MIOJIYYEHHBIN pe3ysbTarT.

Koopaunarsl u | KoopauHara TOUKM Ha NPSAMON. Ha xoopauHatHOil mnpsMoil u300pakaTh TOYKH, COOTBETCTBYIOLIME
rpagpuku. DyHkuum | Yucnosble NpOMEKYTKU. PaccrosiHue Mexny | 3aJaHHBIM KOOpAMHATaM, Jy4YHd, OTPE3KH, MHTEPBaJIbl; 3allMChIBATH UX HA
(24 v) JBYMSI TOUKaMU KOOPJIWHATHOMU ITPSIMOM. areOpanvecKkoM si3bIKe.
[IpsamoyronbHast cucrema KoopaMHaT Ha | OTMeuaTh B KOOPAMHATHOM INIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHATAM;
mwiockoctd. Ilpumepsl rpadukoB, 3aJaHHBIX | CTPOUTHh I'paUKH HECIOXKHBIX 3aBUCHUMOCTEH, 3aJlaHHBIX (QopMyjiamH, B
¢dopmynamu. UreHue rpaduKOB peabHBIX | TOM YHCIE C HTOMOIIBIO IU(PPOBBIX Ja0OpATOPHA.
3aBUCHMOCTEMN. [TpumeHsITh, HM3y4aThb NPEUMYILECTBA, MHTEPIPETHPOBATh IpaduyecKuil
ITonatne ¢ynxnuu. Ipaduk  ¢GyHKUMH. | cTOCOO  mMpeAcTaBIEeHUS M aHajdM3a  pa3HOOOpa3HOW  KU3HEHHOM
CaoiicTBa QyHKIHI. nH(pOpMaLINH.
JIuneitnas ¢ynkuus. Iloctpoenue rpaduka | OcBauBaTh  NOHATHE  (QYHKUMH,  OBJajgeBaTh  (DYHKIMOHAIBbHOU
nuHeitHoW  ¢yHkuuu. I'padux  GyHKIUHU | TEPMUHOIOTHEH.
y = [x]. Pacrio3naBath nuHeliHy0 QyHkuuio Y = KX + b, onuceiBath €€ CBOWCTBa B
3aBUCHMOCTH OT 3HaueHH K03 duimeHToB K u b.
Ctpouts rpaduku TunHeitHoN QyHKIUM, QyHKIWMH Y = |X].
Hcnonp3oBath 1U(pOBBIE pecypchl A MOCTPOeHUs IrpadUKoB GYHKIUN U
U3Y4YEHHs UX CBOMCTB. IIpMBOIMTE MpUMEpPHI JTUHEHHBIX 3aBUCUMOCTEN B
peasIbHBIX Mpoleccax U SIBJICHUSIX.
IToBTOpEeHHne u | [ToBTOpeHre OCHOBHBIX MOHATHHA M METONOB | BriOMpaTh, MNPUMEHATh OLEHUBATh  CIHOCOOBI  CPaBHEHUS  YHCE,

00001eHHe (6 4)

Kypca 7 kiacca, 0000IIeHIuEe 3HAHHM.

BBIYHCIICHHH, TPe0Opa30BaHMil BBIPAKEHUN, PEIICHHS YPaBHEHUM.
OcylecTBIATh CAMOKOHTPOJIb BBIIOJIHAEMbIX AEUCTBUM M CaMONPOBEPKY
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pe3ynbTaTa BRIUMCICHUN, TPeoOpa30BaHuid, TOCTPOSHUH.

Pemate 3amaun u3 peanbHOM KU3HU, TPUMEHSITH MAaTEMAaTUYECKUE 3HAHUSA
JUTSI pEIIeHUs 3a/1a4 U3 IPYTHX MPEeIMETOB.

Pemarp TekcTOBbIC 3aJaud, CpaBHHUBATH, BHIOMPATH CIIOCOOBI PEIICHUS
3aJ1auH.




8 KVIACC

OO011ee KOJIMYECTBO YacoB — 68 vacos.
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TeMbl (TeMaTHUYECKHE

OcHoOBHOe coiep:KaHue

OcHOBHBIE BU/IbI 1eITEJILHOCTH 00y4a0IIMXCH

0J10KH/MOYJIN)

Yucaa u | KBagpartHuslif kopeHb U3 uucna. B meuenue yuebOmoco 2o0a: NMOHUMATH, TPUMEHATH B CAMOCTOSTEIHHOMN

BBIYHCJICHHS. [lonatne 00 WPpaLMOHATBHOM  YHUCIE. | peYH, BOCIPHUHUMATH (CIYyXO3pUTEIHHO U /WM Ha CIyX C Y4ETOM YPOBHS

KBangparuble kopHu | JlecaTHuHbIE NpUOIIKEHUS | CIyXOPEUYeBOro pa3BUTUSL OOydarolUXCs) W JOCTaTOYHO BHSITHO U

(22 v) UppaMOHATBHBIX YHCE. €CTECTBCHHO BOCIIPOM3BOJUTH TEMAaTHYECCKYI0O H TEPMHHOJOTHYCCKYIO
JleiicTBUTENBHBIE qucla. CpaBHeHHE | JIGKCHKY, a TaKXe JIEKCUKY [0 OpraHu3alud y4eOHOW eATeIbHOCTH.
JNCHCTBUTEILHBIX YHCEII. BemonaaTe (hoHeTHUECKYIO 3apsaKy. Mcrmoms30BaTh NaKTHIBHYIO (YCTHO-
Apudmerndeckuii KBaJpaTHbBII KOPCHB. JAKTUIBHYIO PEYb) B KAUECTBE BCIIOMOTATEIILHOTO CPEICTBA OOIIICHHSI.
YpaBHeHue Buja x2 = a. Ilo oxonuanuu xasxcoou yyebHOU uweméepmu: BOCHPUHMMATh HA CIyX U
CBoiictBa  apu(PMETHUECKUX  KBAJIPATHBIX | BOCHIPOU3BOAUTH TEMATUUYECKYIO M TEPMUHOIOIMUYECKYIO JIEKCUKY y4eOHOM
KOpHEH. [TpeoOpa3zoBanue YKCJIOBBIX | AUCHUIUIMHBIL, & TAKXKe JEKCHKY 110 OPTaHU3aIlH YUeOHOH NesITeTbHOCTH.
BBIp@KEHUH,  comepamux  KBaapatHbie | DopMynupoBaTh  ompelesneHHe — KBaJpaTHOrO  KOpHS M3 4McIa,
KOPHH. apu(METHIECKOTO KBaJPAaTHOTO KOPHSI.

[lpuMeHATh oOmNepanuio W3BJICYEHUS KBAJApPaTHOTO KOPHA W3 YHCIA,
UCTIONB3Ys TIPU HEOOXOTMMOCTH KaJIbKYISATOP.

OueHnBaTh KBaJpaTHbIE KOPHU IIEJBIMH YHUCIAMH U JCCATHYHBIMH
JIpo0sIMU.

CpaBHUBATh M YIOPSIOYUBATh PAllOHAJIBHBIC U HPpAIMOHAIBHBIC YHCTIA,
3aIlMCaHHbIE C TIOMOIIBIO KBAIPATHBIX KOPHEH.

UccrenoBarh ypaBHEHHE X2 = @, HAXOMUTh TOYHBIE M MPUOIMKEHHBIE
KopHU 1ipH a > 0.

HccnenoBaTh CBOWCTBA  KBAaJpPaTHBIX KOPHEH, MPOBOIS
HKCTIEPUMEHTHI C MCTIOJIb30BaHUEM KaJIbKYISATOPa (KOMITBIOTEPA).
Jloka3piBaTh CBOMCTBA apu()METHYECKUX KBAIAPATHBIX KOPHEH; MPUMEHATH
UX IS TIpeoOpa30BaHus BRIPAKCHUH.

BemonHsTe 1peoOpa3oBaHusl BBIPAKEHHH, COJACpKAIINX KBaJpaTHBIC
KOpHH. BbIpaxkarh mepeMEeHHbIE W3 TEOMETPHUYSCKHX H (PU3MYECKUX
dbopmy.

BerumcnsTe 3HaueHHMs BBIPAKCHHH, COJEpKAIIMX KBaJIpaTHBIC KOPHH,

YHCJIOBBIC
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UCIOJb3Ys IPU HEOOXOIUMOCTH KAJIbKYJIATOP.

Hcnons3oBaTe B XOA€ pPELICHUS 3a4ad DJIEMEHTapHbIE IPEICTaBICHUSA,
CBsI3aHHBIE C NPUOIMKEHHBIMY 3HAYEHUSIMH BEJIMUUH.

3HAKOMUTHCS C UCTOPUEN pa3BUTUSI MATEMAaTHKHU.

Yucaa "
BbLIYMCJICHHUS.
CreneHb ¢ 1eJbIM
nokasaresiem (11 u)

CreneHsb ¢ 1IeIbIM I0KA3aTEeNIEM.
CrangapTHas 3aluCh YncCia.

Pa3zMepbl 00BEKTOB OKpyXarolero Mupa (ot
QJICMCHTApPHBIX YaCTULl [0 KOCMHYCCKUX
O0BEKTOB), [UIMTEJBHOCTh IPOLIECCOB B
OKpY’KaloIleM MUpE.

CBoiicTBa CTENEHH ¢ LeJIBIM IOKa3aTesIeM.

DopMyJIUPOBATH OMPEICIICHUE CTEIIEHU C IIEIbIM MTOKA3aTeIEM.
HpeIICTaBJISITB 3aIIuCh 60JIBH_II/IX MU MaJIbIX YHCCII B CTaHIIapTHOM BHUJIC.
CpaBHUBaTh 4MClIa U BEJIUYUHBI, 3alMMCAHHbIC C UCIIOJIb30BAaHUEM CTEIICHU
10.

Hcnonb3oBarh 3amuch 4YWCEN B CTAHIAPTHOM BHJAE [JI1 BbIPAXKEHUS
pa3MepoB 0OBEKTOB, NJTUTEILHOCTH IMPOIECCOB B OKPYIKAIOIIEM MHPE.
®opMyIIUpOBATh, 3alMChIBaTh B CHMBOJIHNYECKOMN dbopme n
WUTIOCTPUPOBATH TPUMEPAMHU CBOMCTBA CTENEHHU C LIEJIBIM [TOKA3aTEIIEM.
[IpuMeHATh CBOWMCTBA CTENEHU JUIA MpeoOpa3oBaHMs  BBIPAXKEHUH,
COAEpXKAIIMX CTEINEHU C LEJIbIM MOKa3aTeiaeM. BBITONHATh OEWCTBUSA C
YHClIaMH, 3alUCaHHBIMM B CTaHAAPTHOM BHUZAE (YMHOXXEHHUE, JeleHUE,
BO3BEJICHUE B CTEIIEHB).

Auredpanyeckue KBanpatuslit TPEXUIEH. Pasnoxenne | Pacrio3HaBaTh KBaapaTHBIN TPEXUWIEH, yCTAaHABIMBaThb BO3MOYKHOCTH €r0
BbIPasKeHM . KBaJIpaTHOTO TPEXWIEHA HA MHOXKUTEIH. pa3I0kKEeHUs] Ha MHOXKUTEIH.
KBagparHbIii PackiaapiBaTe Ha MHOXKUTENIN KBAaJPATHBIN TPEXWIEH ¢ HEOTPULIATEIBHBIM
TpéxuwieH (7 4) JUCKPUMHHAHTOM.
Auredpanyeckue Anrebpanueckast JpoOb. Jonyctumble | 3anucbiBaTh  anreOpavuyeckue  BblpakeHus.  Haxoauts  obmacth
BbIPasKeHM . 3HAUEHUS  TEPEMEHHBIX, BXOSIIUX B | ONpEAETICHUS PAllMOHAIBLHOTO BHIPAKEHUS.
Auredpanyeckast anreOpandyeckre  BbIpakeHHs. OCHOBHOE | BBIMOTHATH YMCIOBBIE MOACTAHOBKH U BBIYUCIIATH 3HAUEHHE APOOH, B TOM
ApooL (22 u) CBOMCTBO anreopanvecKoi JIPOOH. | YKCJIE C TIOMOIIIBIO KAIBKYJIATOPA.
Cokpamienue apo0eii. ®opmMynupoBaTh OCHOBHOE CBOMCTBO ainredpandeckoil 1poou u mpuMeHsTh
CrnoxxeHue, BbIUMTAHUE, YMHOXXEHHE W | €ro Jyisl mpeoOpa3oBaHUs IpoOeit.
JieJIEHUE areOpanyecKux npoOeit. | BeimonHsATh AeiicTBus ¢ anreOpanyecKuMu JpoOsMu.
[IpeoOpa3oBanue BbIpakeHUl, coaepxamux | [IpuMeHaTs nmpeoOpa3oBaHus BhIpaKEHUI NI penieHus 3aaad. Beipaxarsb
anreOpandeckue apoou. nepeMeHHble U3 Gopmyn (pu3nuecKuX, reOMETPUYECKHX, OMHCHIBAIOIINX
OBITOBBIE CHUTYAIIUHN).
IToBTOpEeHHne u | [ToBTOpeHne OCHOBHBIX MOHATHHA M METONOB | BriOMpaTh, MNPUMEHATh OLEHUBATh  CIHOCOOBI  CPaBHEHUS  YHCEl,

00001eHHe (6 4)

Kypca 8 kiacca, 00001IeHIe 3HaHUN.

BBIYHCIICHHH, Pe0Opa30BaHMil BBIPAKEHUN, PEIICHHS YPaBHEHUM.
OcylecTBIATh CAMOKOHTPOJIb BBIIOJIHAEMbIX AEUCTBUM M CaMONPOBEPKY




72

pe3ynbTaTa BRIUMCICHUN, TPeoOpa30BaHuid, TOCTPOSHUH.

Pemate 3amaun u3 peanbHOM XKU3HU, IPUMEHITh MaTeMaTUYECKUE 3HAHUS
JUTSL pEIICHUs 3a/1a4 U3 IPYTUX MPeIMETOB.

Pemarp TekcTOBbIC 3aJaud, CpaBHHUBATH, BHIOMPATH CIIOCOOBI PEIICHUS
3aJ1auH.




9 KIIACC

OO011ee KOJIMYECTBO YacoB — 68 vacos.
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TeMbl (TeMaTHUYECKHE

OcHoOBHOe coiep:KaHue

OcHOBHBIE BU/IbI 1eITEJILHOCTH 00y4a0IIMXCH

0J10KH/MOYJIN)
YpaBHeHust u | KBagpatHoe yYpaBHEHHE. Henonnoe | B meuenue yuebnoco 200a: NMOHMMAaThb, NPUMEHITh B CaMOCTOSTEIbHON
HepaBeHCTBA. KBaJ[paTHOE ypaBHEHUE. peuu, BOCIPUHUMATH (CIYXO3PUTEIBHO W/WIIM HA CIyX C Y4ETOM YpPOBHS
KBangparHbie ®dopmyna KOpHEH KBaJpaTHOI'O YPABHEHUS. | CIyXOpPEUEBOIO Pa3BUTHUA OOy4aroIMXCs) M JOCTaTOYHO BHSITHO U

ypaBHeHus (17 1)

Teopema Buera.

Pemienue  ypaBHEHui, CBOJAIIMXCI K
KBaJIpaTHbBIM. [Ipocreiimue IpoOHO-
palrOHaNIbHbIE YPABHEHHUS.

Pemenne TEKCTOBBIX 3aJad C IOMOIIBLIO
KBaJPATHBIX YPAaBHEHUM.

€CTECTBCHHO BOCIIPOM3BOJUTH TEMAaTHYECCKYI0O H TEPMHHOJOTHYCCKYIO
JICKCHKY, a TaKKe JICKCHKY [0 OpraHu3alii Y4eOHOW JesITEeIbHOCTH.
BemonaaTe (hoHeTHUECKYIO 3apsaKy. Mcrmoms30BaTh NaKTHIBHYIO (YCTHO-
JAKTUIBHYIO PEYb) B KAUECTBE BCIIOMOTATEIILHOTO CPEICTBA OOIIICHHSI.

Ilo oxonuanuu xasxcoou yyebHOU uweméepmu: BOCHPUHMMATh HA CIyX U
BOCIIPOU3BOIMTH TEMATUYCCKYIO U TEPMUHOJOTHYECKYIO JICKCUKY YUeOHOM
JUCITUTUIMHBI, & TAKXKE JISKCUKY 110 OpTaHU3aIuH YIeOHOU JIeATEITBHOCTH.
Pacrnio3HaBaTh KBa/ipaTHbIC ypaBHCHUSI.

3anucbiBaTh  (QOpMYTy KOpPHEM KBaJpaTHOIO ypaBHEHHUS; peularh
KBaJpaTHbIC YPABHEHMS — IIOJIHBIEC U HE IIOJIHBIE.

IIpoBoaNTH MpoCTENIINE HCCIENOBAHUS KBAAPATHBIX YPAaBHEHUM.

Pemate  ypaBHeHMs, CBOAAIIMECS K  KBaJApaTHbIM, C  IIOMOIIBIO

npeoOpa3oBaHM U 3aMEHOI TEPEMEHHOM.

HabmroaTe 1 aHaMU3UPOBATh CBA3h MEXKIY KOPHIMH U KOd(hdULIMEeHTaMI
KBaJIpaTHOI'0 YpaBHEHUS.

dopmynupoBaTh TeopeMy Buera, a Takke oOpaTHYI0 TeopeMy, MPUMEHITh
9TH TEOPEMBI JIJIS pEIICHHS 3a/1a4.

Pemarp TekcToBble 3ahauM anreOpandeckKuM CIIOCOOOM: MEPEXOIUTh OT
CIIOBECHOH (POPMYIMPOBKH YCIOBUS 3a7addl K alnreOpanveckoil Mojaeiw
myTéM COCTABIIGHUSI YpPaBHEHHUS, peEIIaTh COCTABIEHHOE YPaBHECHHE;
HHTEPIPETHPOBATH PE3YIIbTaT.

3HAKOMHTHCS C UCTOPUEH Pa3BUTHS alnreOphl.

YpaBHeHust /|
HepaBeHCTBA.
CucremMbl ypaBHeHUI

JIuneitnoe ypaBHEHUE c JIBYMSI
MEePEeMEHHbIMH, €ro TpaduK, MPUMEPHI
pelIeHrs YpaBHEHUH B IIEJIbIX YHCIIaX.

Pacnio3naBaTh TMHENHBIE YPABHEHUS C JBYMS [IEPEMEHHBIMHU.
Crpouts TpaduKu JHHEWHBIX YypaBHEHUH, B TOM UHCJIE HCIOJb3Ys
(G poBbIE peCypCHI.
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(15 9) Pemenne cucreM IByX JIMHEWHBIX YpaBHEHMM | Paznuuyare napasuienabHble U MEPECEKAIOIUECS MPAMBIE 10 UX YPABHEHUSM.
¢ aByms nepeMmeHHbIMU. [Ipumepsl pemenus | Pemars cucTeMbl IByX JIMHEWHBIX YPAaBHEHUM C JBYMS IE€PEMEHHBIMU
CHUCTEM HEIMHEHHBIX YPaBHEHUM C JABYMS | OACTAHOBKOMW U CIOKECHUEM.
[IEPEMEHHBIMU. Pemate mnpocreiimme CUCTEMBI, B KOTOPBIX OJHO W3 YpaBHCHUH He
I'papuueckas uHTEpHpeTanuss ypaBHEHUs C | SIBJISETCS JIMHEHHBIM.
IBYMSI TIEPEMEHHBIMU U CUCTEM ypaBHeHMH C | [IpuBOIUTH rpaduuecKyro MHTEPIPETALUIO PEIICHHUS YPAaBHEHUS C IBYMs
JBYMs IEPEMECHHBIMHU. IIEPEMEHHBIMH U CUCTEM YPABHEHUH C JBYMs IEPEMEHHBIMHU.
Pemenne TEKCTOBBIX 3agad C TMOMOUIbIO | PemaTh TeKCTOBBIE 3a/1aun alreOpandeckuM CrIocOOOM.
CUCTEM YPaBHEHHUH.
YpaBHeHus U | YucnoBble HEPAaBEHCTBA U UX CBOWCTBA. @opMyJIMPOBATh CBOMCTBA YUCIIOBBIX HEPABEHCTB, MWILUIFOCTPUPOBATh UX HA
HepaBeHCTBA. HepaBeHCTBO ¢ OJHOH  MEpPEMEHHOMW. | KOOPIMHATHOM MPSIMOIL, JOKa3bIBaTh alreOpanyecKy.
HepasencrBa (14 4) JInneiinbie HEPaBEHCTBA c onHoM | [IpuMeHATh CBOMCTBA HEPABEHCTB B XOJ€ PEUICHUS 3a/1a4.
nepeMeHHO u ux peuieHue. Cucrtemsl | PemaTh JMHeHHBbIE HEpaBEHCTBA C OJHOM IEpeMEHHOH, H300paxarb

JIMHEWHBIX HEPABEHCTB C OJHOM IEPEMEHHOMN
U UX pEILIECHUE.

N3obpaxkenue perieHus JUHEHHOTO
HEPABEHCTBA U HUX CHUCTEM HA YHCIIOBOU
IPSIMOM.

pelIeHNE HEPABEHCTBA HA YUCIOBOM MPSAMOW.
Pemarp cucteMbl THHEMHBIX HEPABEHCTB, U300pa)kaTh PEUICHHE CHCTEMBbI
HEPABEHCTB HA YUCJIOBOW MPSMOM.

®Oynknun. OCHOBHBIEC
nousitus (6 4)

[Tonarue ¢pynkuuu. OOnaCTh ONpeneneHus u
MHOXECTBO 3HaueHU QyHKIuU. CrocoOsI
3aJjaHus (QYHKIHH.

I'paduk dynxkumu. CpoiicTBa GyHKIHUU, UX
oTtoOpakeHue Ha rpaduke.

Vcnonb30BaTh GyHKIMOHATIBHYIO TEPMUHOJIOTUIO U CUMBOJIUKY.
Bbruncnsate  3HaueHus — QyHKUUH, 3aJaHHBIX  QopMmynamu  (IIpH
HEOOXO/JMMOCTH  HCIOJIb30BaTh KAaJNbKYJIATOP); COCTABIATh TAaOIHIIBI
3HaYeHUH QyHKLINU.

Ctpoutb 1o Toukam rpaduku QyHKIHH.
OnuceiBaTh  CcBOMCTBAa (YHKIUU Ha
Npe/CTaBICHHUS.

Hcnonp3oBath (YHKIMOHATIBHYIO TEPMUHOJIOTHIO U CUMBOJIHUKY.
HccnenoBaTh npumepsl rpauKoB, OTPAXKAIOIIUX pealibHbIe MPOLECChl U
sBNIeHHs. [IpUBOIUTH TIPUMEpHI TIPOIECCOB M SBJICHUH C 3aJaHHBIMHU
CBOMCTBAaMH.

Hcnonp30BaTh KOMMBIOTEPHBIE MPOrpPaMMBbl ISl MOCTPOEHHS TIpaduKoB
(GYHKIMH ¥ U3YYEHUs] UX CBOMCTB.

ocHOBe €€ TpaduyecKoro

@Oyukuuu. YucioBbie
¢pyskumnu (10 v)

Utenne m moctpoeHue TrpadukKoB (HYHKIIHIA.
[Tpumeps! rpadukoB QyHKIUH, OTpasKAIOLINX

Pacro3naBate Bunbl m3ydaemblx (GyHKIWNA. [loka3piBaTh CXeMaTHUYECKH
MIOJIOKEHHE HAa KOOPJIMHATHOM IUIOCKOCTH rpaduKoB (GYHKIMH BUAA: y =
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peabHbIE TPOLIECCHI.
@OyHKIMK,  ONUCHIBAIOIIME  MPSIMYH U
00paTHYIO MPONOPIHUOHAIBHBIC 3aBUCHMOCTH,
ux rpa¢uku. ['unepbona.

Ipaduk GpyHkuuM y = x2,

Oyukun y = x2, y = 23,y = VX, y = x[;
rpaduyeckoe pelieHre ypaBHEHUIH M CHCTEM
YpaBHEHUH.

x?2y=x3y=vVx y=|x.

Hcnonb3oBate  (QyHKIMOHATBHO-TpPAQHUUECKUE  TMPEACTABICHUS  JJIS
pELICHUS U MCCIIE0BaHNs YPaBHECHUI M CHCTEM yPaBHEHHIA.

[TpumensaTh LU(GPOBBIE PECYPCHI AT TOCTPOEHUS rpauKOB QYHKINHA.

IloBTOpPEHME
00o0menne (6 4)

[ToBTOpEHNE OCHOBHBIX IMOHATHI W METOJIOB
KypcoB 7, 8, 9 kinaccoB, 000011eHIEe 3HAHH

BeiOupars, mNpUMEHSTh, OLEHUBATH CIIOCOOBI  CPaBHEHHUS  YHCET,
BBIUHCJICHHM, TPe0Opa30BaHU BBIPAKECHHI, peIlICHUs] ypaBHEHUI.
OcymiecTBIATh CAMOKOHTPOJIb BBIMOJIHAEMBIX JAEUCTBUM U CaMOIPOBEPKY
pe3ynbTaTa BRIYUCICHUN, TpeoOpa3oBaHU, IOCTPOCHHIA.

Pemarp 3anaun U3 peanbHON KU3HU, IPUMEHATh MATEMaTUYECKUE 3HAHUS
JUISL peLlieHUs 3a1a4 U3 IPYyTUX NpeIMETOB.

Pemate TekcToBBIE 3amauM, CpPaBHUBATH, BHIOMPATH CIIOCOOBI PEIICHHS
3aJ1a4H.
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OO01ree kommuecTBO 4acoB — 136 yacos.
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Tembl (TeMaTHUYeCKHE

OcHoOBHOe coiep:KaHue

OcHOBHBIE BU/IbI 1eITEJILHOCTH 00y4a0IIMXCH

0JI0KN/ MOy J1H)

Yucaa u | PaimonanbHple  uucia, uppauMoOHalbHBIE | B meuenue yuebHo20 200a. TIOHUMAaTh, NMPUMEHATh B CaMOCTOATEIbHOM
BBIYMCJIEHUS. quCIIa, KOHEYHbBIE u OeCKOHEUHBIE | pe4YH, BOCIIPUHUMATH (CIyXO3pUTEIBHO H/MIM Ha CIyX C Y4€TOM YpOBHS
JleiicTBHTe/IbHBIE JeCATUYHbIE Ipoou. MHOX€eCTBO | CIyXOpe4eBOro pa3BUTUS OOYYalOLMXCsA) M JOCTATOYHO BHATHO U
yucaa (13 v) JNEUCTBUTEIBHBIX YUCEJ; JCUCTBUTEIBHBIE | ECTECTBEHHO BOCIHPOM3BOAUTh TEMAaTUYECKYH0) M TEPMHUHOJIOTMYECKYIO

yuciaa Kak OeCKOHEYHbIe JECATHUYHBIE ApOOu.
B3anMHO OHO3HAYHOE COOTBETCTBUE MEXKIY
MHO)KECTBOM  JICHCTBUTENIBHBIX 4YHCEI W
MHOECTBOM TOUYEK KOOPAMHATHOU MPSAMOM.

CpaBHeHue JeWCTBUTEIBHBIX qucen,
apu(pMeTHIECKHIEe neicTBus c
JEeWCTBUTEILHBIMH YHCIIAMH.

[TpubmmxEnnoe 3HAa4YCHUE BEJIMYUHBI,

TOYHOCTh MPUOIIMIKEHUS.
Oxpyrnenune uucen. [lpukuaka u oOLEHKa
PE3YJIBTaTOB BBIYMCIICHUM.

JIEKCUKY, a TaKXe JIeKCHUKY MO OpraHu3aluu Y4eOHOHl JesITeNbHOCTH.
BeimonuaTe (oHeTHUecKyro 3apsaky. Mcnomp3oBaTh DaKTHIBHYIO (YCTHO-
JTAKTUIBHYIO PeUb) B KAYECTBE BCIIOMOTaTeIbHOIO CPE/ICTBA OOILICHHUSI.

Ilo oxonuanuu xasxcoou yyebHOU uweméepmu: BOCHPUHMMATh HA CIyX U
BOCIPOU3BOJUTHh TEMATUYECKYIO U TEPMHHOJIOTHYECKYIO JIKCHKY y4eOHOH
JTUCLUIUIMHBIL, @ TAKXKe JIEKCUKY 10 OpraHU3alui Y4eOHOM e TeNbHOCTH.
Pa3BuBath npencTaBieHUss O YMCIAX: OT MHOYKECTBA HATYpPaJbHBIX YHUCEI
JI0 MHO>KECTBA J€MCTBUTEIBHBIX YHCEN.

O3HaKOMUTBCS C BO3MOKHOCTBIO IIPEJCTABICHUS JEHCTBUTEIBHOTO YHCIA
Kak OECKOHEYHOW JeCATUYHOM JApoOU, NPUMEHSTh JIeCATUYHbBIE
NpUOJIMKEHUS PALlMOHANBHBIX M UPPALlMOHATIBHBIX YHCE.

N300paxaTh 1eHCTBUTENIbHBIE YUCIIa TOUKAMUA KOOPJUHATHON MPSIMOH.
3anuceIBaTh, CPAaBHUBATh U YIIOPSOYMBATH AEUCTBUTEIbHBIC YHCIIA.
BbImonHATh, coueTass yCTHbIE M MUCbMEHHbIE MPHUEMBI, apudmMeTnyecKkue
JEUCTBUS C PAallMOHAIBHBIMHU YHCIAMH; HAXOJUTh 3HAYCHHUS CTENEHEHN C
LEeNbIMU  TIOKa3aTeasIMU M KOPHEH; BBIUMCIATH 3HAYEHHS] YHCIOBBIX
BBIPAKCHU.

[TonyunTe npeaCTaBICHWE O 3HAUYMMOCTH JCHCTBUTENBHBIX YHCEN B
IIPAKTUYECKON AESITEIbHOCTH YEJI0BEKa.
AHanu3upoBaTh U JielaTh  BBIBOABI O
JIEHCTBUTENIBHOTO YKCIa IPU PELICHUHN 3a/1a4.
OkpyriiTh JeWCTBUTENbHBIE YHCIIA, BBINOJHATH NPUKUIKY pe3yibTaTa
BBIUNCJICHUM, OLICHKY 3HAUYEHUI YNCIIOBBIX BBIPAKEHUM.

3HAKOMUTHCS C UCTOPUEN Pa3BUTHS MAaTEMATHUKH.

TOYHOCTH HpI/I6J'H/I)KeHI/15I
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YpaBHenust U
HepaBeHCTBA.
YpaBHeHusi ¢ OJHOI
nepemenHoii (19 4)

JluneitHoe ypaBHeHue. PelieHue ypaBHEHHI,
CBOJSIIMXCS K JINHEHHBIM.

KBanpatnoe ypaBHEHHE. Pemenue
ypaBHEHUHM, CBOASIIMXCA K KBaJpPaTHBIM.
bukBanpaTHbie ypaBHEHUS.

IIpuMmepsl pelieHHss ypaBHEHUH TpETbEU H
4eTBEPTOM  CTENEHEW  pa3jioKeHUEM  Ha
MHOXHUTEH.

Pemenue npoOHO-pallMOHANBHBIX YPaBHEHUH.
Pemenne TeKCTOBBIX 3a/ad anreOpanueckum
METOJOM.

OcBauBartp, 3alIOMUHATh U IPUMEHSTh IpaMueCKue METOJIbI IIPU PELLICHUN
YPAaBHEHUH, HEPABEHCTB U UX CUCTEM.

PacrniozHaBath 1esble ¥ JpOOHBIE ypaBHEHHUS.

Pemate JiMHEVHBIE M KBaJpAaTHBIC YPaBHEHHUs, YPABHEHUS, CBOJSIIUECS K
HUM, [IpOCTENIINE APOOHO-PALMOHAIbHbBIE YPABHEHMS.

[Tpenyarate BO3MOXKHBIE CIIOCOOBI PELICHUsI TEKCTOBBIX 3a]1a4, 00CYXIaTh
UX U pellaTh TEKCTOBBIE 33/1a4M Pa3HBIMH CIIOCOOaMU.

3HAKOMUTBHCS C UCTOPUEN pa3BUTHUS MaTEMaTHKU.

YpaBHeHus "
HepaBeHCTBA.
Cucrembl ypaBHeHUil

JIuneliHOEe ypaBHEHHE C IBYMs [IEPEMEHHBIMU
U ero rpaduk.
Cucrema JByX JMHEWHBIX YypaBHEHUH C

OcBauBarh u IMPUMCHATH HpI/IéMI)I peieHud CHUCTEMBI ABYX JIMHEHHBIX
ypaBHeHI/Iﬁ C IABYMA IICPEMCHHLBIMU W CHCTCMBI JIBYX ypaBHeHHﬁ, B
KOTOPBIX OAHO YPAaBHCHUC HE ABJISACTCSA JIMHCHHBIM.

(19 v) IBYMsi HepeMeHHbIMM M €€ peueHue. | Mcnonb3oBaTh  (yHKUMOHAJIbHO-Tpaduyeckue  MpEeACTaBICHHUS Ul
Pemenue cucreM ABYX ypaBHEHHUH, OJJHO W3 | PELICHHS U UCCIEIOBAaHUS YPaBHEHUH U CUCTEM.
KOTOpBIX JIMHEHHOEe, a Jpyroe — BTOpOH | AHaIM3UpPOBaTh TEKCTHl 33/a4, peliaTb HUX aareOpauvyecKuM CrocoOOoM:
CTEIICHHU. NEpPEeXO/UTh OT CJOBECHOM (OPMYJIHMPOBKM  YCIOBUS  3aJauydl K
I'papuueckas  uHTepHpeTanus  CHUCTEMbI | alreOpandeckod MoAenu MyTEM COCTABICHHMS CUCTEMbl YpaBHEHMHII;
YpaBHEHUH C ABYMSI IEPEMEHHBIMH. pemarb COCTaB JIEHHYIO CHCTEMY YpPaBHEHUW; HHTEPIPETUPOBAThH
pe3ynbTar.
3HAKOMUTBHCS C UCTOPUEH pa3BUTHSI MaTEMAaTHKHU.
YpaBHeHust u | UnciioBele HEPABEHCTBA U UX CBOMCTBA. Yurare, 3amucelBaTh, IOHMMATb, WHTEPIPETUPOBATh HEPABEHCTBA;
HepaBeHCTBA. JIunelinbpie HEpPaBEHCTBA c OJIHOM | MCMOJIB30BaTh CUMBOJIMKY U TEPMUHOJIOTHIO.
HepagencrtBa (214) IIEPEMEHHON U UX PELICHHUE. BeimonuaTe  mpeoOpa3oBaHMs =~ HEPABEHCTB,  WCIHOJB30BAaTh  JUIA

CucreMbl JMHEWHBIX HEPABEHCTB C OJIHOU
MIEPEMEHHOM U UX PEIICHUE.

KBanpaTHble HepaBEeHCTBA U UX PEILICHUE.
I'padmueckas uHTEpHpeTausi HEPABEHCTB H
CHUCTEM HEPABEHCTB C JBYMSI IEPEMEHHBIMH.

peoOpa3oBaHus CBOICTBA YUCIOBBIX HEPABEHCTB.

Pacnio3naBaTh JTMHENHBIE U KBAJPATHBIC HEPABEHCTBA.

Pemate nuHEHHBIE HEPAaBEHCTBA, CHUCTEMBI JIMHEWHBIX HEPABEHCTB,
CHUCTEMBI HEPAaBEHCTB, BKJIIOYAIOIIUX KBAaJpPAaTHOE HEPABEHCTBO, U pPEIIATh
UX; 00CYX/1aTh MOJy4YE€HHBIE PEIICHUSI.

N300pakaTh perieHne HepaBeHCTBA U CUCTEMbl HEPABEHCTB HA YMCIOBOM
IIPSIMOM, 3aIIMCBIBATH PEIIEHUE C IIOMOIIBIO CUMBOJIOB.

Pemats KBaJpaTHbIC HEPaBEHCTBA, UCIIONb3Ys rpadudeckue
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MpEaACTaBICHUS.
OcBauBath " IMPUMCHATH HCPABCHCTBA IIPU PCHICHUHN PA3JIMYHBIX 3a1a4, B
TOM YHCJIE IPAKTHKO-OPUCHTUPOBAHHBIX.

®Oyukuun (21 1)

KBagpatuunas Qynkuus, e€ rpaduk u
cpoiictBa. [lapabomna, KOOpAWHATEI BEpPIINHBI
napa0oJIbl, 0Cb CUMMETPHUH apaldoJIbl.

CrenenHple (yHKIMH C HaTypaJbHBIMU
nokaszatesnsiMu 2 1 3, uX rpayKu U CBOMCTBA.

k
™
X

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

PacrioznaBate  BHIOBI ~ HM3y4aeMmblX  (YHKIUH;  WLUIIOCTPUPOBATH
CXEMaTHUYECKH, OOBSICHITH PACIOJIOKCHUE HAa KOOPIWHATHOW IUIOCKOCTH
rpadukoB ¢yHkuui Buga: y =kx, y=kx + b, y :g, y=x2y=x3y=vXx,
y = |X| B 3aBucHMMOCTH OT 3Ha4YeHHH KOI()(DHUIMEHTOB; OMUCHIBATH HMX
CBOICTBA.

Pacrio3naBath KBagpatndHyro (pyHKIHIO 110 GopMyIIe.

[TpuBOAMTH TIPUMEPHI KBAJAPATHUYHBIX 3aBUCHMOCTEH M3 PEalIbHOW JKU3HW,
($U3HUKH, TEOMETPUH.

BoisiBiasaTe 1 06001maTte 0cOOEHHOCTH Trpaduka KBaApaTUYHON (YHKIHH
y=x2+bx+c.

CTpouTh U M300pakaTh CXEMAaTUYECKU TPaGUKH KBAJIPATUIHBIX (YHKIIUH,
3a1aHHBIX (QopMyldaMu BHAa y = ax?, Yy = ax? + @, Y = a(X + p)?,
y = ax? +bx + C.

AHaIM3UpPOBaTh W TNPUMEHSTh CBOWCTBA WM3YyUEHHBIX (QYHKIMHA JUIS WX
MTOCTPOCHHUS, B TOM YHCIIE C IOMOIILI0 U(POBBIX PECYPCOB.

YucaoBbie

MOCJIeI0BATEILHOCTH
(21 v)

TlonsTue 4YnCIIOBOM MOCIIENOBATEILHOCTH.
3ajaHue Mociae10BATENIbHOCTH PEKYPPEHTHOM
dhopmymoit u popMyIoi N-ro YseHa.

Apudmernueckas " reoMeTpHuuecKas
MIPOrPECCUHU. @opmynel  N-TO  uJeHa
apupMeTHIeCcKon u reOMETPUUYECKOIN

MIPOrPECCUi, CYMMBI IEPBBIX N WICHOB.
N300pakeHne 4IeHOB apU(PMETUUYECKOH u
F€OMETPUYECKON MPOTPEeCcCUil TOYKaMH Ha
KOOPJAMHATHOM IIJIOCKOCTH.

JIMHENHBIN U SKCIOHEHITMAIBHBIA POCT.
CnosxHbIe IPOLIEHTHI.

OcBauBaTh U MNPUMEHATh HHAECKCHbIE O0O3HAYEHMS, CTPOUTH pPEUYEBBIE
BBICKA3bIBaHUS C UCIOJIb30BaHUEM TEPMHUHOJIOTHH, CBSI3aHHOW C MOHATHEM
HOCJIEI0BATENBHOCTH.

AHnanu3upoBate  (QopMyly N-ro 4YjeHa IOCJIEJOBATENbHOCTH  HIIU
PEKYppPEHTHYIO (OPMYILy M BBIYMCIATH WIEHBI IOCIIEIOBATEIbHOCTEH,
3aJJaHHBIX YTUMHU (OPMYJIaMHU.

VYcraHaBIMBaTE 3aKOHOMEPHOCTh B IIOCTPOEHUH IIOCJIEOBATEIIBHOCTH,
€CJIN BBINKCAHBI [IEPBBIE HECKOJIBKO €€ UJICHOB.

Pacnio3naBath apuMeTudyeckyl0 U TE€OMETPUYECKYI0 MPOTPECCHH MPHU
pas3HBIX CcII0co0ax 3a/laHus.

Pemars 3amaun ¢ ucnosib3oBaHueM (HopmMyI1 N-To uieHa apuPpMeTHUEeCKON 1
reOMETPUUYECKOM MPOTrPECCUI, CyMMBI MIEPBBIX N YJIEHOB.

N300pakaTh wWiEHBbl IOCJIEIOBAaTEIBHOCTH TOYKAMU Ha KOOPAMHATHOMN
IIJIOCKOCTH.
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PaccmarpuBarh mpuMephl MPOILECCOB W SIBICHHHA M3 pEalbHOW JKU3HH,
WUTIOCTPUPYIOIIME HU3MEHEHHE B apU(METHYECKOH Mporpeccuu, B
reOMETPHUYECKON POTPECCHUH; n300pakaTh COOTBETCTBYIOIIHEC
3aBUCUMOCTH IrpahUIECKH.

Pemrate 3amaum, CBsI3aHHBIC C YHCJIOBBIMH ITOCIICAOBATEILHOCTSIMH, B TOM
quciae 3aJadd M3 PEATbHOM JKM3HM C HCIHOJIb30BaHUEM IM(PPOBBIX
TEXHOJIOTHH (3JIEKTPOHHBIX TaOJIHUII, TPaQUIECKOro KaabKyIsITOpa U T.I1.).
Pemate 3a1aun Ha CIIOKHBIE MPOLIEHTHI, B TOM YHCJIE 33Ja4d U3 PEeaTbHOU
MPAKTUKH (C UCTIOJIB30BAHUEM KAIIBKYIISATOPA).

3HAKOMHTBHCS C UCTOPUEH Pa3BUTHS MATEMATHKH.

IMoBTOpEHHE, Yucna u BblUMCIEHUS (3alUCh, CpaBHEHHE, | BocipuHuMaTh (CIlyXO3pUTENBHO W/MIM Ha CIyX € Y4€TOM YpOBHS

o0oo1meHue, JCUCTBUSL C JICHCTBUTEIBHBIMH YHCJIAMH, | CIIyXOPEUEBOTO Pa3BUTHs OOYYAIOUIMXCS) W OTEPHUPOBATH CIETYIOUIMH

cucTeMaTH3amus YHCIOBasl MpsiMasl; HPOLEHTbI, OTHOLIEHHUS, | HOHATHSAMU: MHOXECTBO, MOJMHOXECTBO, ONEpallluy HaJl MHOXXECTBaMH.

snannii?® (22 4) MPOIIOPIINY;  OKpyTJieHHWe, npudmmwkenue, | Mcnons3oBaTh rpaduueckoe MPeICTaBICHHE MHOXKECTB IS ONHCAHHS
OLICHKA;  pEIIeHWe  TEKCTOBBIX  3aJad | peaJbHBIX MIPOIECCOB U SBJICHUM, IPU PEIICHUHU 33/1a4 U3 IPYTrUX y4eOHBIX
apudmeTnyecKkuM crnocodom). MPEIMETOB.

AKTyanu3upoBaTb TEPMHUHOJIOTMIO M OCHOBHBIE JEWUCTBHS, CBA3aHHBIE C
YHUCIAMU: HATypalbHOE YMCJIO, IPOCTOE M COCTABHOE YHUCIA, AECIMMOCTb
HaTypaJIbHBIX YUCEJl, IPU3HAKU JEIUMOCTH, LIE€JI0€ YUCIIO, MOAYJb YHCIIa,
OObIKHOBEHHasi M JecATUYHas JApoOu, CTaHAApTHBIA BHJ  4YHCIA,
apu(pMEeTHYECKUI KBaIpaTHBIA KOPEHb.

23 TIpeaycMaTpuBaeTcs OBTOPEHUE SJIEMEHTOB COJAEP/KAHUs Y4eOHOM AMCLMILIMHEL, OcBauMBaBiuerocs Ha 1 — 5 rogax o6ydenus Ha yposHe OOO. JlonyckaeTcs pacupejeieHue
JIaHHOTO MaTepHalia 10 COOTBETCTBYIOIIUM TEMAaTHUECKHM pas3zieliaM, OCBanBaeMbIM Ha 6-oM roxy ooydenus Ha ypoBHe OOO.
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7 KIIACC

HavaneHble moHsTHs reomeTpuu. Touka, mpsmas, OTPE30K, Jyd. YTOI.
Buasl yrios. BepTukanbHble M CMeXHbIE yIibl. buccekrtpuca yria. JlomaHas,
MHOTOYroyibHUK. [[apannenbHOCTh U MEPIEHIUKYIISIPHOCTD NPSIMBIX.

Cummerpuunble  Qurypbl. OCHOBHBIE CBOMCTBA OCEBOM CHUMMETPUHU.
[IpuMepbl CHMMETPHUH B OKPYKAIOILIEM MHPE.

OCHOBHBIE IOCTPOCHHUSI C IOMOIIBIO HUPKYJIS U TUHEHKH.

Tpeyronbuuk.  Bpicota, Menuana, OHCCEeKTpuca, HUX  CBOMCTBa.
PaBHOOEpEHHBIN 51 PaBHOCTOPOHHUU TPEYIrOJIbHUKMU. Hepasencrtso
TPEYTOJIbHHUKA.

CBoiicTBa W TpPU3HAKKM PABHOOEIPEHHOrO TpeyrojpHuka. IIpu3Haku
PABEHCTBA TPEYTOJIbHUKOB.

CpoiicTBA W MpU3HAKM MapauieapHBIX npsMblx. Cymma  yrios
TPEyroJbHUKA. BHEIIHNE YIiIbl TPEYrOJIbHUKA.

[IpssmMoyrosibHbIN  TpeyroiabHUK. CBOHCTBO MEIMaHbl MPSAMOYTOJIBHOTO
TPEyrojbHHUKA,  NPOBEAEHHOM K  rumnoreHyse. IlpusHaku  paBeHCTBa
PSAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTrONbHBIN TPEYrOJIBHUK € yIiIoM B 30°.

HepaBencTtBa B reoMeTpuu: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OOJbIIeM yIyie U OOJIbIIEH CTOPOHE TPEYrOJIbHUKA.
[leprieHIUKYIISp ¥ HAKIOHHAS.

['eomeTpuueckoe wmecTo TOYeK. buccekTpuca yrima H - CEpEeaUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK FEOMETPUYECKUE MECTA TOUEK.

OKpyXHOCTb M Kpyr, XOopJla W JHaMETp, HUX CBoiicTBa. B3aumHoe
pacCIIOJIOKEHUE OKPYKHOCTH U mpsiMoi. KacarenpHas M cexylias K OKpYXKHOCTH.
OKpy>XHOCTb, BIIMCaHHAas B Yyroi. BnucaHHas W onucaHHas OKPYKHOCTH
TPEYTOJbHHUKA.

8 KUIACC

YerpipéxyronpHuku. [lapamnenorpamm, ero npu3Haku U cBomucTBa. YacTHble
Cillyyau MapajjiesiorpaMMoB (MPSMOYTOJIbHUK, poMO, KBajapar), UX MPU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKasi Tpameuusi, €€ CBOWCTBA U MPHU3HAKHU.
IIpssmoyrosnbHas Tpanenus.

Meron ynBoeHust Menuansl. LleHTpanbHas cuMMeTpHs.

Teopema @anieca u Teopema O NPONOPIUOHAIBHBIX OTpe3kax. CpenHue
JIMHUAU TPEYTOJbHUKA U Tpaneuuu. LleHTp macc TpeyroibHUKa.

[TogoGue TpeyroapbHukoB, Kodhduiment mogodus. [Ipusznaku momoOus
TpeyrojabHUKOB. [IpuMeHeHne nogo0us npu peleHNH MPaKTUYECKUX 3a/1a4.

CaoiicTBa miomaaei reomeTpudeckux ¢uryp. DopMynbl IS TUIOMIAIA
TpeyrojbHUKa, HapaiersorpaMma, pomba u Tpanenuu. OTHOIIEHHE IUIOMaaAeh
NMOI00HBIX GUTYP.

Brrunciienne miuomaneu TpeyroJbHUKOB U MHOTOYTOJIBHUKOB HA KJIETYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenune teopembl I[ludaropa npu pemeHun
MPAKTUYECKUX 33/1a4.
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9 KUIIACC

CuHyc, KOCHHYC, TAHTE€HC OCTPOro yrijia MPSIMOYTOJBHOIO TPEYTOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUTOHOMETpUUYECKHE (DYHKIIUU
yriioB B 30°, 45° u 60°.

BrnmcanHble M LEHTpanbHBIE YIVIBL, YTOJd MEXAY KAacaTEIbHOM U XOPIOU.
VYrimel  Mexay ~XopaamMu M CeKylUIMMHU. BrnmcaHHele W OIKMCaHHBIE
YeThIPEXYTOJIbHUKNA. B3auMHOE pacmnosiokeHue AByX OKpykHocrel. Kacanue
OoKpykHOCTel. OOI11e KacaTelbHbIE K IBYyM OKPY>KHOCTSIM.

Cunyc, xocuHyc, TaHrenc yrinoB or O gmo 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXK1€CTBO. DOPMYIIbI MPUBEACHUS.

Pemienne tpeyroibHuKOB. TeopemMa KOCMHYCOB M TEOpEMa CHHYCOB.
Pemenue mnpakTHYecKHX 3a7ad C MCIOJIB30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nonooust. [1ogodrie COOTBETCTBEHHBIX AJIEMEHTOB.

TeopemMa 0 MNpPOU3BENEHUU OTPE3KOB XOPJA, TEOPEMbI O MPOU3BEICHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBAJIpaTe KacaTeIbHOM.

Bektop, mmmHa (MOAy’db)  BEKTOpa, COHANpaBiICHHbIE  BEKTOPHI,
IPOTHUBOIIOJIOKHO  HAIpPaBJIEHHbIE  BEKTOPbI, KOJUIMHEAPHOCTh  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OIEpallMM HaJ BEKTOpamu. Pa3nojkeHne BEKTOpa IO JIBYM
HEKOJUIMHEAapHbIM BekTopaM. KoopaunaTtel BekTopa. CKalIsIpHOE IPOU3BEACHUE
BEKTOPOB, IPUMEHEHHE IS HAXOXKJACHUS JIUIMH U YIJIOB.

10 KITACC

JIekapTOBBI KOOPAUHATHI HA IUIOCKOCTU. Y PABHEHHUSI NPSIMOM U OKPYKHOCTHU
B KOOpJAMHATAX, [IEPECEUEHUE OKPYKHOCTEW M MPAMBIX. METOI KOOPIHHAT U €ro
IIPUMEHEHUE.

[IpaBunbHBIE MHOTOYTrOJIbHUKU. JlnmuHa oOkpyxkHOCTH. ['pagycHas wu
paaviaHHas Mepa yria, BbIYMCIEHHE JJIMH Iyr okpyxHocTeil. [lnmomans kpyra,
CEKTOpa, CErMEHTA.

JIBUKEHUsI TJIOCKOCTH W BHYTPEHHHE CUMMETpUH (Uryp (3JieMEeHTapHbIE
npenacrasienus). [lapannensHsiil nepenoc. [ToBopor.



Temaruueckoe MIaHUPOBAHUE 110 TEOMETPHUHU TPECTABIICHO 10 Toj1aM o0ydenus (7—10 kmacchr).
OcHOBHBIE BUBI JEATEILHOCTH O0YUAIOIIMXCS MEPEYUCIICHBI TPU U3YYSHUH KaXK0i TeMbl U HANpPaBIIEHbI Ha TOCTUKEHUE
IUTAHUPYEMBIX pe3yJbTaToB 00yueHus. [lepeyeHb BUIOB NESATEIHHOCTH MOXET OBITh PACIIMPEH WM COKpalléH — ¢ Y4ETOM

BO3MOXHOCTEH M OrpaHUYEHUN 00y4aronInXcsi, 00yCIOBICHHBIX CTPYKTYPOU HapyIlIeHUs MPHU MATOJIOTHH CITyXa.

7 KIIACC

OO0111e€ KOJIMUECTBO YacoB — 68 "acos.

TeMbl (TeMaTHUYECKHE

OcHoBHOe coep:KaHue

OcHOBHBIE BU/IbI 1€ITEJILHOCTH 00y4a0IIMXCH

0J10KH/MOLYJIH)
Ipocreiinmme [Ipocreiine  reomerpuyeckue OOBEKTHL: | B meuenue yuebnozco 200a: NMOHWMAaTb, NPUMEHITh B CaMOCTOSTEIbHOU
reoMerpu4yecKue TOYKH, IpsIMBIE, Iy4yu 5 VIIIBI, | pe4d, BOCHPUHUMATD (CIYXO3PUTEIBHO W/WIHM Ha CIyX C Y4ETOM YPOBHS
durypsbi " UX | MHOTOYT'OJIbHUK, JJOMaHasl. CIlyXOpPE4YEeBOTO PAa3BUTHS OOYYAIOUIMXCS) M JIOCTAaTOYHO BHSTHO H
cBoiictBa. U3mepenne | CMexHbIE U BEPTUKAJIbHBIE YTJIbL. €CTECTBEHHO BOCIPOU3BOAUTH TEMATHYECKYID U TEPMHUHOIOTUYECKYIO
reoMeTpruYecKux Pabora ¢ npocreimmMu yeprexamu. JEKCUKY, a TaKKe JIEKCHKY II0 OpraHM3alud Y4eOHOW esTeIbHOCTH.

BejimumH (14 4)

H3MepeHne NMHEWHBIX W YIJIOBBIX BEJIMYHH,
BBIYMCIICHHE OTPE3KOB U YIJIOB.

[Tepumetp u miomans GUryp, COCTaBICHHBIX
U3 IPSAMOYTOJIbHUKOB.

BeimonuaTe (oHeTHUecKyro 3apsaky. Mcnomp3oBaTh DaKTHIBHYIO (YCTHO-
JAKTUIBHYIO PE€Ub) B KAU€CTBE BCIIOMOTaTeIbHOTO CPEICTBA OOIEHHSI.

Ilo okonuanuu xkadxcooii yueOHol uemeepmu: BOCIPUHUMATh Ha CIyX U
BOCIIPOU3BOAMTH TEMAaTUYECKYIO U TEPMUHOJOTHYECKYIO JIEKCUKY YueOHOi
JTUCLUIUIMHBIL, @ TAKXKe JIEKCUKY 10 OpraHU3aIui Y4eOHOM e TeNbHOCTH.
DopMyIMpOBaTh OCHOBHBIE OHATHS U OIPEIEIICHUS.

Pacnio3HaBaTh U3y4eHHbIE Te€OMETpUYEeCcKHEe (UTYpBI, ONPEHENATh HX
B3alMHOE PACIIOJIOKEHHE, BBIIIOIHITH YEPTEXK M0 YCIOBHIO 3aa4u.
[TIpoBOaMTH MpoOCTENIIKE TOCTPOCHUS C TOMOIIBIO IUPKYJIS U IUHEUKH.
W3mepsATp JMHEWHBIE W YIVIOBBIE BEJIMYMHBI T€OMETPUYECKUX W
MPAKTUYECKUX OOBEKTOB.

OnpenensTh «Ha ri1a3» pa3Mepbl peabHbIX 00BEKTOB, MPOBOJUTH TPYOYIO
OILICHKY UX pa3MepoB.

Pemarp 3a1aumn Ha BBIYHUCIIEHUE JUIMH OTPE3KOB U BEJIMYMH YIJIOB.

Pemarp 3a1aun Ha B3aMMHOE PACIIONIOKEHHE TEOMETPUUECKUX QUTYP.
[TpoBouTh KIaccU(UKALMIO YIIIOB, BBIYUCIATH JUHEHHBIE U YIJIOBbIE
BEJIMYMHBI, POBOJUTH HEOOXOIUMBbIE TOKa3aTeIbHbIE PACCYKICHHUS.
3HAKOMMTHCS C UCTOPUEN pa3BUTHS TEOMETPHH.

Tpeyroabauku (22 4)

[lonsiTHe 0 paBHBIX TPEYroJbHUKAX H

Pacnio3naBaTh mapbl paBHBIX TPEYrOJbHHUKOB Ha TOTOBBIX uepTekax (cC
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IIEPBUYHBIC  NPEACTABIECHUS O  PABHBIX
(koHTpY’HTHBIX) (urypax. Tpu mnpusHaKa
PaBEHCTBA TPEYTOJIbHUKOB.

[IpuzHaku  paBeHCTBa  IPSIMOYTOJIBHBIX
TPEYTroJIbHUKOB. CaoiicTBO MEJIUAHbI
IIPSIMOYT'OJIBHOTO TPEYTOJIbHUKA.
PaBHOGe1peHHbIE u pPaBHOCTOPOHHHUE
TpeyroJbHUKU. [Ipu3sHaku U CBONCTBa
PaBHOOEIPEHHOTO TPEYrOJbHUKA.

[IpoTuB OGoJbIIEH CTOPOHBI TPEYrOJbHUKA
JEKUT OOJIBIININ YTOJI.

[Ipocreiinne HEpaBEHCTBA B TEOMETPHUH.
HepaBencrBo TpeyronbHuka. HepaBeHCTBO
JIOMaHOM.

[IpsiMoyronbHBII TpeyrojipHUK ¢ yriaom B 30°.
[lepBble TMOHATHS O JIOKa3aTelbCTBaxX B
TE€OMETPHH.

yYKa3aHUEM MPU3HAKOB).
BoiBoguTh cnenacTBus  (paBEHCTB  COOTBETCTBYIOUIMX AJIEMEHTOB) W3
PaBEHCTB TPEYTOJIbHUKOB.

@opMyIMpoOBaTh  ONPENEIEHUS:  OCTPOYIOJIBHOIO,  TYIOYIOJBHOIO,
MPSIMOYTOJIBHOTO, PaBHOOEIPEHHOI0, PaBHOCTOPOHHEIO TPEYrOJIbHUKOB;
OMCCeKTPUCHI,  BBICOTHI,  MEIWAHBl  TPEYrOJbHHUKA,  CEPEIMHHOTO

HEepIEHINKYIIpa OTPE3Ka; IepUMeTpa TPeyTroJIbHUKA.

®opmMynupoBaTh CBOMCTBA U MPU3HAKU PAaBHOOEIPEHHOTO TPEYTOJIbHUKA.
Crpouts 4YepTekH, pelaTh 3aJadyd C IOMOLIbI0 HAaXO)KIEHUS PaBHBIX
TPEYrOJIbHUKOB.

[TpuMeHSATh NpHU3HAKM paBEHCTBA NPSAMOYIOJbHBIX TPEYTrOJbHUKOB B
3ajayax.

Hcnonb3oBathk U(POBBIE pecypehl Ui UCCIEA0BAaHMS CBOMCTB H3ydyaeMblX
¢uryp.

3HAKOMMTHCS ¢ UCTOPUEN Pa3BUTUS FEOMETPHH.

IMapaJnejabHbIe
NnpsiMble, CyMMa yIJIOB
Tpeyrojabuuka (14 u)

[TapannensHbIE NpAMbBIEC, UX CBOKMCTBA, [1ATHII
nocrynat EBkinmpma.  Hakpecr nexaiue,
COOTBETCTBEHHbIE W OJHOCTOPOHHHE YIJIbI
(o6pazoBaHHbIE pu [IEPECEUYCHUH
napajuleNIbHbIX NpsAMBIX cekymiei). [Ipu3Hak
MAPAJJIENBHOCTA TPSAMBIX 4YEpPE3 PABEHCTBO
pacCTOAHUM OT TOYEK OJHOW MpAMON 10
BTOPOM IPSMOM.

@opMynIMpoBaTh  IMOHATHE
IIPAKTUYECKHUE TPUMEPHL.
N3y4ath cBOMCTBA yIiiOB, 00pa30BaHHBIX IIPU NEPECEUEHUH TapaieIbHbIX
MPSAMBIX CEKYIIEH.

[IpoBoaMTH J10Ka3aTeabCTBA MApaLIEIbHOCTH ABYX HPSMBIX C ITOMOILBIO
yIJ10B, 00pa30BaHHbIX IPU MEPECEUEHUN ITUX MPSAMBIX TPEThEH MPsMON.
Bbraucnste cyMMy YIJIOB TPEyrojibHUKa U MHOTOYTOJIbHUKA.

HaxonuTh uucnoBble W OyKBEHHBIE 3HAUCHHS YIJIOB B I'€OMETPUYECKUX

napauiCIbHBIX IpsAMBIX, HaxoauThb

Cymma YTJIOB TPEYrOJIbHUKA U | 33Jla4ax C HCIOJb30BaHUEM TEOPEM O CyYMME YIJIOB TpPEYTroJbHHKA M

MHOT'OYTI'OJIbHUKA. MHOT'0- YTOJIbHUKA.

BHemiHue yriiel TpeyrojapHHUKa. 3HAKOMUTBCSI C HCTOPUEN pa3BUTUS T€OMETPHH.
OxkpyxHOCTH M KpYrI. | OKpyKHOCTb, XOpAbl M jauaMeTpbl, ux | DopMmynupoBaTh ONpENEIEHUSA: OKPYKHOCTH, XOpIbl, AWAMETpa U
I'eomeTpuueckue cBoiictBa. KacarenbHass K OKpPYKHOCTH. | KacaTeIbHOM K OKpYXHOCTU. M3ydaTh MX CBOWCTBA, MPHU3HAKU, CTPOUTH
nocrpoerus (14 4) OxkpyXHOCTb, BIiMcaHHast B yroi. [loHsTue o | ueprexu.

I'MT, npumenenue B 3aigadax. buccekrpuca u
CEPEIMHHBIN NEPIECHINKYILAP KaK

HccnenoBatb, B TOM YUCIE HCIONB3YS LHUPPOBbIE PECYPChl: OKPYKHOCTD,
BIINCAHHYIO B YTOJI; IIEHTP OKPYKHOCTH, BIIMCAHHOW B yroJjl; paBEHCTBO
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IreOMETPHUICCKUE MECTA TOYCK.

OKpy>KHOCTb, OnMcaHHas OKOJIO
TpeyrojipHUKa. BrucanHas B TpeyrojbHUK
OKPY>KHOCTb.

[Ipocreiimne 3aja4u Ha MOCTPOEHUE.

OTPE3KOB KacaTeJIbHbBIX.

Hcnons3oBare meton I'MT quist nokasarenbcTBa TEOpeM O IEpECEYEHUU
OMCCEKTPUC YIJIOB TPEYroJdbHUKA W CEPEAUMHHBIX TEPICHIUKYIIPOB K
CTOpPOHaM TpEYrojabHUKa ¢ moMouipo 'MT.

OBnazneBaTh TMOHSATUAMM BIHCAHHOM W ONHMCAHHOM  OKPYKHOCTEH
TPEYroJIbHUKA, HAXOJIUTh LIEHTPBI STUX OKPYKHOCTEH.

Pemate OCHOBHBIE 3a/Jaud Ha TOCTPOEHHUE: yrjia, PaBHOTO JaHHOMY;
CEepPEeIMHHOTO TMEPIEeHIUKYJsIpa JIaHHOTO OTPE3Ka; MPSMOM, MPOXOJsIen
yepe3 JaHHYI0 TOUYKY U MEePHEHANKYIIPHONU TaHHOU MPSAMOii; OMCCEKTPHUCHI
JTAHHOTO yTJia; TPEYTOJbHUKOB IO PA3JIMYHBIM 3JIEMEHTAM.

3HAKOMUTBHCS C UICTOPHUEHN pa3BUTHUSI TEOMETPHUU.

0O06061enue
cUcTeMaTH3alUs
HU3Y4YE€HHOI 0
marepuaJia (4 4)

[loBropenne u  0000IIEHHE  OCHOBHBIX
MIOHATHI U METOJIOB Kypca 7 Kjacca.

Pemate 3amaum Ha TOBTOPEHHE, WUIIOCTPUPYIOIIME CBSI3U MEXAY
Pa3IMYHBIMU YaCTAMHU Kypca.




8 KJIACC

OO011ee KOJIMYECTBO 4acoB — 68 vacos.

85

TeMbl (TeMaTHUYECKHE

OcHoOBHOe coiep:KaHue

OcHOBHBIE BU/IbI 1eITEJILHOCTH 00y4a0IIMXCH

0J10KH/MOYJIN)
YeTbIPEXyroabHUKH [TapannenorpamMM, ero NpuU3Haku U CBOMCTBA. | B meuenue yuebnHozco 200a: NMOHMMAaTb, NPUMEHITh B CaMOCTOSTEIIbHON
(159) YactHble ciryyau MapajyieIorpaMMOB | PEYH, BOCIIPUHUMATH (CIyXO3pUTENBHO H/MIM Ha CIyX C Y4€TOM YpOBHS
(mpsAIMOYTONBHUK, poMO,  KBajgpaT), HX | CIYXOpPEYeBOro Pa3BUTHUA OOy4aroIMXCs) M JOCTaTOYHO BHSITHO U
IIpHU3HAKU u CBOMCTBA. Tpaneum[. CCTCCTBCHHO BOCIIPOU3BOAWUTL TCMATHUYCCKYI0O W TCPMHHOJIOTHYCCKYIO

PaBHOOOKas ¥ IPAMOYTOJIbHAS Tpalelnu.
Y nBoenue MEJIMaHBbI. entpansHas
CUMMETpHS.

JIEKCUKY, a TaKXe JIeKCHUKY MO OpraHu3alud Y4eOHOW AesaTeIbHOCTH.
BeimonuaTe (oHeTHUecKyro 3apsaaky. Mcnomp3oBaTh HaKTHIBHYIO (YCTHO-
JTAKTUIBHYIO PeUb) B KAYECTBE BCIIOMOTaTeIbHOIO CPE/ICTBA OOILICHHUSI.

Ilo oxonuanuu xasxcoou yyebHOU uweméepmu: BOCHPUHMMATh HA CIyX U
BOCIPOU3BOJUTh TEMATUYECKYIO U TEPMHHOJIOTHYECKYIO JIEKCUKY Y4eOHOI
JTUCLUIUIMHBIL, @ TAKXKe JIEKCUKY 0 OpraHu3alui y4eOHOM e TeNbHOCTH.
N300paxaTh 1 HaXOIUTh HA YepTekaxX YEThIPEXYTOJbHUKH Pa3HBIX BUJOB
Y UX DJIEMEHTHI.

@opMynHpoOBaTh OMNpEAEICHUS: NapajulesiorpaMma, IPsIMOYTOJIbHHKA,
pomba, KBajpaTa, Tparelnu, pPaBHOOOKOW Tpamenuu, MPsSIMOYroJbHON
Tpaneuuu.

Jloka3pIBaTh M MCHOJB30BATh MPHU PELIEHUH 3aJa4 MPU3HAKK U CBOICTBa:
napajuieiorpaMma, TMpsSMOYroidbHUKA, pomOa, KBajapaTa, Tpamneium,
paBHOOOKO Tpanenuu, NpsIMOYroJIbHOM TpaneruH.

[IpuMeHATh METOJ yIBOEHHUS MEIUAHBI TPEYTOJIbHUKA.

Hcnonp3oBath UGPOBBIE peCypPChI ISl UCCIEI0BAaHUS CBOMCTB U3y4aeMbIX
¢buryp.

3HAKOMUTBCSI C HCTOPUEN pa3BUTUS T€OMETPHH.

Teopema @ajsieca u

Teopema 0
NMPONOPUMOHAIBHBIX
oTpe3Kax, MNoa00HbIEe

TpeyrojbHuKu (20 4)

Teopema ®daneca u
MPOIMOPLMOHAIBHBIX OTPE3KaXx.
CpenHsist TMHUSA TPEYroJbHUKA.
Tpaneuus, e€ cpeaHss TUHUA.
[IponopuivoHaNbHBIE OTPE3KH, IOCTPOEHUE
4eTBEPTOTO NPONOPLUUOHAIBHOIO OTPE3KA.

TCOpCMa 0

IIpoBoguTh MOCTPOEHUS C€ TOMOUIBKO LUPKYJIs W JUHEHKH C
ucrnoibp3oBaHue TeopeMbl @aneca U TEOpEeMbl O MNPOMOPIUOHATBHBIX
OTpe3Kax, CTPOUTh YETBEPTHIN MPONOPIMOHAIBHBIN OTPE3OK.

[IpoBoauTh  J1OKA3aTENbCTBO TOTO, YTO MEAMAaHBl  TPEYroJIbHHUKA
[IEPECEKAIOTCSI B OJHOW TOYKE, W HAXOIUTh CBSI3b C ILIEHTPOM Macc,
HaxoJUTh OTHOLICHME, B KOTOPOM MEAMaHbl JENATCS TOYKOH HX
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CBolicTBa IIEHTpa Macc B TPEYTOJIbHUKE.
[lonobuble TpeyronpHuku. Tpu mnpuszHaka
110/100Us TPEYTOJIbHUKOB.

IIpakTueckoe NIpUMEHEHHE.

[IEPECCUCHHUS.

Haxoauts nogoOHbIE TPEyroJbHUKH Ha TOTOBBIX YEpTEXKaX C yKa3aHUEM
COOTBETCTBYIOLUX IPU3HAKOB MOJA00MS.

Pemate  3amaum  Ha  MOAOOHBIE  TPEYrOJIBHUKH C  [OMOIIBIO
CaMOCTOSITEJIBHOTO TIOCTPOCHMs 4YepTeX el U HaxXO0XKIEHUs I0J00HBIX
TPEYTrOJIbHUKOB.

ITpoBOIUTH OKA3aTEILCTBA C UCIIOIB30BAaHUEM IIPU3HAKOB M1OA00HUS.
Jloka3bIBaTh TpH MPHU3HAKA [TOI00MS TPEYTOIbHUKOB.

IIpuMeHATh TOJIy4EHHBIE 3HAHUSA IIPU PELIEHUU TIEOMETPUYECKUX U
IIPAaKTUYECKHX 3a]1a4.

3HAKOMMTHCS C UCTOPUEN Pa3BUTUS FEOMETPHH.

ILnomanm.
Haxo:xaenue
nJjiomaaen
TPEyroJibHMKOB H
MHOI0YT0JIbHBIX
¢uryp. ILnomanu
no00HbIX (puryp

(17 u)

[TonsiTue 06 00IICH TEOPUU TUIOIIAIH.
@opmynbl Ui IUIOMIAAH  TPEYroJIbHUKA,
napawiesorpamma. OTHOIICHHE TUIOMIAACH
TPEYrOJbHUKOB C OOIIMM OCHOBAaHUEM WIIU
0OIIIEHA BBICOTOM.

Boruncnenne mimomaneil CloKHBIX  (UTYD
yepe3 pa30reHne Ha YacTH U JOCTPOEHHE.
[Tnomanu duryp Ha kierdyaroi Oymare.
[Tnomanu nonoGHBIX ¢uryp. Beruncienue
wiomaaed.  3agayd ¢ OPAKTHYECKUM
conepxkaHueM. PereHue 3amad ¢ MOMOIIBIO
METO/1a BCIOMOTaTeIbHOM IJIOMIA/IH.

OBnaneBarh NEPBUYHBIMU IIPEICTABICHUSIMHU 00 OOIIEH TeopuM IIOIAAH
(Mepbl), hopMynupoBaTh CBOMCTBA IUIOIIAJM, BBUICHATH WX HAIJISAHBIN
CMBICIL

BeiBoguts  opMynbl  IUIOMIAAM  Mapajulelorpamma,  TpeyrojbHHKa,
Tparenuu u3 GopMyJIbl TUIOMIAINA TPSIMOYTOIBHIKA (KBaIpaTa).

BeiBoauTh (opMynbl MIIOHIaTU BBITYKJIOTO YETHIPEXYTOJbHUKA Yepes3
JIMarOHAIH U YTOJI MEXy HUMH.

Haxonute momanu ¢uryp, u300pak€éHHbIX Ha Kieryartoil Oymare,
UCIOJIb30BaTh pa30MEHNE HAa YaCTH U JOCTPOCHUE.

Pa36upath mpuMepbl HCMONb30BAHUS BCIIOMOTATENbHOW IUIOMIAAN JUIS
pEIIeHHs TEOMETPUIECKUX 3a/1aY.

HaxonuTs miomaam nogo0HbIX Guryp.

BbIauciisaTe miomany pa3muaHbIX MHOTOYTOJIBHEIX (QUTYP.

Permrate 331241 Ha IJIOIIA/Ib C MPAKTHYECKUM COJIEP’KaHHEM.

Teopema IIudaropa u
Havaja
Tpuronomerpuu (12 1)

Teopema Iludaropa, e€ mokazaTenbCTBO U
npumenenue. ObpatHas Teopema [Tucdaropa.

Onpenenenne TPUTOHOMETPUYECKUX
byHKunit 0CTpOro yria,
TPUTOHOMETPHYCCKUEC COOTHOULICHU B

IPSIMOYTOJIBHOM TpeyrosibHUKe. (OCHOBHOE
TPUTOHOMETPHUECKOE TOXKIECTBO.

CooTHOIIEHNs  MEXIYy CTOpOHAaMHM B

Hoxa3zeiBath Teopemy Iludaropa, ucmonp3oBarh €€ B MPAKTHUYECKUX
BBIUHCIICHHSIX.

dopMyIHpoBaTh OMPENEIECHUS TPUTOHOMETPUYECKHX (YHKIHMI OCTpOro
yria, IpoBEPATh UX KOPPEKTHOCTD.
BbIBOIUTE  TPUTOHOMETpPUYECKHE
TPEYTOJIbHUKE.

HccnenoBaTh COOTHOIIEHHMSI MEXIY CTOPOHAMH B MPSMOYTOJbHBIX
TpeyrojapHuKax ¢ yriaamu B 45° u 45°; 30° u 60°.

COOTHOHICHUA B MPAMOYTOJIbHOM
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MPSIMOYTOJIBHBIX TPEYrOJbHUKAX C yIJiamMH B
45° 1 45°; 30° u 60°.

Hcnonp3oBath QoOpMysbl MPUBEACHHUS U OCHOBHOE TPUTOHOMETPUUYECKOE
TOKJIECTBO JUIsl HAXOKJIEHUSI COOTHOLIEHUH MEX1y TPUTOHOMETPUUECKUMU
GYHKIUSAME pa3IuYHbIX OCTPBIX YIJIOB.

[IpyuMeHsTh NOydyEeHHBIE 3HAHUS U YMEHUS NPU PELICHUH MPaKTHUUECKUX
3azay.

3HAKOMMTHCS C UCTOPUEN pa3BUTHS TEOMETPUH.

O0o0enue
cUcTeMaTH3aumsl
HU3y4EeHHOr0
MaTepuaJa (4 4)

[ToBTOpEHHE OCHOBHBIX MOHITHI U METOJOB
KypcoB 7 u 8 KJ1accoB, 0000IICHIE 3HAHHIA.

Pemare 3agaunm Ha TIOBTOpPEHHE, WIUIIOCTPUPYIOLIME CBSI3HM MEXKIY
Pa3IMYHBIMU YaCTAMHU Kypca.




9 KVIACC

OO011ee KOJIMYECTBO 4acoB — 68 vacos.
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TeMbl (TeMaTHUYECKHE

OcHoOBHOe coiep:KaHue

OcHOBHBIE BU/IbI 1eITEJILHOCTH 00y4a0IIMXCH

0J10KH/MOYJIN)
¥Yriabl B OKPY/KHOCTH. | Briucanuele W LeHTpanbHble YIUIbl, Yroia | B meuenue yuebnoco 200a: NMOHUMaThb, IPUMEHITh B CaMOCTOSTEIbHOU
Bnucannsble M | MEXJly KacaTeNbHOW M XOPAOH. YTJBl MEXAY | pPeUH, BOCIPUHUMATH (CIyXO3PUTEIBHO U /WM HA CIyX C y4ETOM ypPOBHSA
ONHCAHHbIE XOpJaMU U CEKYLIUMHU. CIIyXOp€YEBOI'0 pa3BUTHS OOYdYalOUIMXCS) M JOCTATOYHO BHATHO U
YeThIpPexXyroJbHUKH. | Brimcanueie " OIMCAHHBIE | ECTECTBEHHO BOCIPOM3BOAUTh TEMAaTUYECKY0 M TEPMHHOJIOTMYECKYIO
Kacarenbnbie K | YeTBIpEXYTOJbHUKY,  MX  IPU3HAKU U | JIGKCUKY, a TaKXe JIEKCUKY [0 OpraHu3aluu Yy4eOHOW JesTeIbHOCTH.

okpyxkHocTu. Kacanue
oKkpy:xHocTei (16 )

cBoicTBa. IIpuMeHeHHME STHX CBOMCTB IIpU
pELIEHNN T€OMETPUYECKUX 3a/1a4.
B3anmuoe pacIoJIOKEHHE
okpyxHocTeil. Kacanue okpyxHOCTEN.

JBYX

BeimonuaTe (oHeTHUecKyro 3apsaky. Mcnomp3oBaTh DaKTHIBHYIO (YCTHO-
JAKTUIBHYIO PeUb) B KAYECTBE BCIIOMOTaTeIbHOIO CPEJICTBA OOILICHHUS.

Ilo oxonuanuu xasxcoou yyebHOU uweméepmu: BOCHPUHMMATh HA CIyX U
BOCIPOU3BOJUTh TEMATUYECKYIO U TEPMHHOJIOTHYECKYIO JIEKCUKY Y4eOHOI
JTUCLUIUIMHBIL, @ TAKXKe JIEKCUKY 10 OpraHU3alui Y4eOHOM e TeNbHOCTH.
dopMyIHpoBaTh OCHOBHBIE OIpENIEICHHs, CBSI3aHHBIE C YIIIaMU B Kpyre
(BIMCAHHBIN Yo, HEHTPAJIbHBIA yro).

HaxonuTh BOHMCaHHBIE YTIIBI, ONUPAIOIIMECS Ha OAHY AYTY, BBIUUCISTH
YIJIbl C IOMOUIBIO TEOPEMBI O BIMCAHHBIX YIJlaX, TEOPEMbI O BIMCAHHOM
YeThIPEXYTOIBbHUKE, TEOPEMBI O LIEHTPATLHOM YTIIE.

HccnenoBath, B TOM YUCIIE ¢ IOMOIIbIO IIU(PPOBBIX PECYPCOB, BIUCAHHbBIE
Y ONHUCaHHBIC YETHIPEXYTONBHUKH, BEIBOJIUTH UX CBOIMCTBA U MPU3HAKU.
Hcnospb30BaTh 3TH CBOMCTBA M MPU3HAKK MPH PEIICHUH 33/1a4.

Tpuronomerpus.

Teopembl KOCHHYCOB
u cuHycoB. Pemenue
TPeyroJbHUKOB (21 4)

Onpenenenue TPUTOHOMETPHUUYECKUX
¢bynkuuii yrmos ot 0 mo 180°. Kocuuyc u
CHHYC MpsMOro M Tymoro yria. Teopema
kocuHycoB. (O000mEHHAs) TeOpeMa CHHYCOB
(c pagumycoM OIMCaHHON  OKPY)KHOCTH).
HaXO)K)IeHI/Ie JJIMH CTOPOH W BCJIIMYMH YTJIOB
TPEYTOJIbHUKOB.

dopmyrna TUIOMAAN TPEYTOJIIbHUKA Yepe3 JBe
CTOpPOHBI M yroia Mexay Humu. Dopmyna
TUTOIIAJN  YETHIPEXYTOJIBHUKA Yepe3  ero

®opmMynupoBaTh OINpPENETIEHUs] TPUTOHOMETPUUYECKUX (DYHKIMH TYNbIX H
NpSIMBIX YIJIOB. BBIBOAUTH T€OpeMy KOCHHYCOB U TEOpEMY CHHYCOB (C
paznycoM OMMCAaHHON OKPY>KHOCTH).

Pemate TpeyroibHUKH.

Pemate mpakTuyeckue 3anauM, CBOAAIIMECS K HAXO0XKICHHUIO Pa3IMYHBIX
JJIEMEHTOB TPEYTOJIbHUKA.
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JUaroHalld ¥ yroj MEeXAy HUMHU.
IIpakTueckoe INpUMEHEHHE
TEOPEM.

JOKa3aHHBbIX

IIpeodpa3oBanue
noxo0us.
Metpuuyeckue
COOTHOLIICHUS
okpy:xHocTH (12 u)

[Tonsarue o mpeoOpa3oBaHUM TO1O0US.
COOTBETCTBEHHBIE  JJIEMEHTHI  MOJOOHBIX
¢buryp.

Teopema 0 mpousBeneHHH OTPE3KOB XOpPH,
TeopeMa O NPOU3BEAECHUH OTPE3KOB CEKYIIUX,
TeopeMa O  KBajpare  KacaTelbHOM.
[IpuMeHeHre B pEIIEHUH TE€OMETPUYECKHX
3ajad.

OcBauBath NMOHATHE MTPEOOPa30BaHUs IOJOOHS.

HccnenoBaTh  OTHOIIGHWE  JIMHEHHBIX  DJIEMEHTOB  QUIYyp  TIpH
npeoOpa3oBanuu noaoous. Haxoaute npumepsl mogodus B OKpyKarouien
JeWCTBUTEIBHOCTH.

BrIBOAUTE METpUUYECKHE COOTHOLIEHUS MEXKAY OTPE3KAMH XOPH, CEKYIIUX
M KacaTelIbHBIX C HCIIOJIb30BAHUEM BIIMCAHHBIX YIJIOB U MOJOOHBIX
TPEYTOJIbHUKOB.

Pemate reoMeTpuueckue 3aJaud M 33/a4d M3 PEATBHOW JKU3HH C
MCITIOJIH30BAHUEM ITOTOOHBIX TPEYTOJILHUKOB.

BexTopsbI (15 4) OnpeneneHne  BEKTOPOB,  ClOXeHME U | Mcronb3oBaThb BEKTOpPBl KaK HaIPABJICHHBIE OTPE3KH, HCCIEN0BATh
Pa3HOCTh BEKTOPOB, YMHOXXEHHE BEKTOpa Ha | TEOMETPHUECKUI (epemereHne) 1 pu3muecKuii (Cuiia) CMBICIIBI BEKTOPOB.
YHCIIO. 3HATh ONPENEICHHSI CYMMBI M Pa3HOCTH BEKTOPOB, YMHOXXEHHUS BEKTOPA HA
Ou3nyeckuii M TIeOMETPUUYECKHUH CMBICIH | YUCIIO, MCCIEA0BAaTh T'€OMETPUYECKUH U (U3HYECKUH CMBICIBI AITHX
BEKTOPOB. OIepanuii.
Paznoxenue BEKTOpa o nByM | Pemate reomerpuueckue 3a1auu ¢ UCIIOJIb30BaHUEM BEKTOPOB.
HEKOJUIMHEapHbIM  BeKkTopaM. Koopanzatel | PacknaznpiBaTh BEKTOp IO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
BEKTOpA. Hcnonp30BaTh CKadspHOE TMPOM3BEJIEHUE BEKTOPOB, BBIBOJUTH €r0
CkansipHOE€ TPOM3BEINEHHE BEKTOPOB, €ro | OCHOBHBIE CBOWCTBA.
MIPUMEHEHUE I HaXOXICHUS JUIMH U YIJIOB. | BBIUMCHATH CyMMy, pa3HOCTb U CKaJIIPHOE IPOM3BEJIEHUE BEKTOPOB B
Pemenue 3ana4 ¢ MOMOIIBIO BEKTOPOB. KOOpJUHATaXx.
[IpumeneHne BeKTOpOB AJsl perieHus 3anad | [[puMeHsATh ckajsipHOe MPOU3BEACHHE ISl HAXOKACHUS UTUH U YTJIOB.
KMHEMATUKH U MEXAHUKH.

O06001menune [ToBTOpEeHNE OCHOBHBIX NMOHATHUM W MeTOAOB | PemaTe 3agaun Ha TOBTOPEHHWE, WIUIFOCTPUPYIOIIME CBSI3M  MEXIY

CHCTeMaTH3al U KypcoB 7 — 9 kiaccoB, 000011IeHUE 3HAHUH. pa3IMYHBIMH YacCTSAMH Kypca.

HU3y4YEeHHOr 0

MaTepuaJa (4 4)




10 KJIACC

OO011ee KOJIMYECTBO 4acoB — 34 yaca.
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TeMbl (TeMaTHUYECKHE

OcHoOBHOe coiep:KaHue

OcHOBHBIE BU/IbI 1eITEJILHOCTH 00y4a0IIMXCH

0J10KH/MOYJIN)
JexapToBbI JlexapTOBBI KOOpJUHATHI TOYEK Ha | B meyenue yyebHO20 200a: TOHMMATh, NIPUMEHATH B CaMOCTOSITEILHOMN
KOOPAMHATHI HA | [JIOCKOCTH. peuu, BOCIPUHUMATH (CIYXO3PUTEIBHO W/WIIM HA CIyX C Y4ETOM YpPOBHS
miockoctu (10 u) VYpaBHeHHe NpAMOi. YTI0BOH KO3((UIMEHT, | CIyXOpeueBOro pas3BUTHA OOy4yaroIIMXCs) M JOCTaTOYHO BHSITHO U
TAHI'€HC YIJIa HaKIOHA, IapajlyIelIbHbIE M | €CTECTBEHHO BOCIHPOM3BOAMTH TEMAaTHYECKYI0 M TEPMHUHOJOTHYECKYIO
NEepIEHUKYISIPHBIE TTPSIMBIE. JIEKCUKY, a TaKXe JIeKCHUKY MO OpraHu3alud Y4eOHOW AesaTeIbHOCTH.
VYpaBHeHne  okpyxHoctd.  Haxoxaenue | BeimomHsaTh GoHeTHUECKYIO 3apsaaKy. Vcmonp3oBarh NaKkTHIBHYIO (YCTHO-
KOOpJIUHAT TOYEK MEePecedeHHs] OKPYKHOCTH | JAKTHIBHYIO pedb) B KaUeCTBE BCIIOMOIaTeNIbHOTO CPEACTBA OOIICHUSI.
U TIPSIMOiA. Ilo oxonuanuu xasxcoou yyebHOU uweméepmu: BOCHPUHMMATh HA CIyX U
Meron KOOpJAUHAT npu pEIIeHUH | BOCIIPOU3BOAUTh TEMATUYECKYIO U TEPMHHOJIOTHYECKYIO JIEKCUKY Y4eOHOit
reOMEeTPUUYECKUX 3ajau. JTUCLUIUIMHBIL, @ TAKXKe JIEKCUKY 10 OpraHU3alui Y4eOHOM e TeNbHOCTH.
UcnonszoBanne wmeroga  koopauHat B | OcBauBaTh MOHSATHE MPSAMOYTOJIBHOW CHCTEMbI KOOPAMHAT, JEKAPTOBBIX
MPaKTUYECKUX 3ajjauax. KOOpJMHAT TOYKH.
BbIBOINTE ypaBHEHHE NPSAMON M OKPYKHOCTH. BBIIENsTh NMOIHBINA KBagpaT
JUTSL HAXOXKJICHUSI LIEHTpa U pajinyca OKPYKHOCTHU MO €€ ypaBHEHHUIO.
Pemarp 3amaum Ha HaxOXIEHME TOYEK IIEPECEUEHUS MPIMBIX W
OKPYXHOCTEH C MOMOIIBI0 METOJ1a KOOPAUHAT.
Hcnonb30BaTk CBOMCTBA yrioBoro ko3ddguimenta npsmoi mpu peeHuu
3aja4, Ui ONPEENICHUs PACTIONOKEHUS IPSMOIA.
IIpyuMeHsTh KOOPIAMHATBI IPU PEIIEHUU T€OMETPUUYECKUX U MPAKTHUYECKUX
3aja4, i1 TOCTPOEHUS MaTeMaTUYeCKUX MOJeNel pealbHbIX 3a1ad
(«MeToa KOOpIUHAT).
[Tonb30BaTheCs U1 MOCTPOSHUSI U UCCIIETOBAaHUM IU(DPOBBIMU PECYpCaMHU.
3HAKOMMTHCS C UCTOPUEN pa3BUTHSI TEOMETPHH.
I[IpaBuabHbIe [IpaBmiibHBIE MHOTOYTOJBHUKH, BbluncieHHe | DopMynrpoBaTh ONpeaeseHUue MPaBUIbHBIX MHOTOYTOJIbHUKOB, HAXOAUTh
MHOTI'0yT0JIbHUKH. UX DJJEeMEHTOB. Yucio m W JIMHA | MX DJIIEMEHTHI.
JJIMHA OKPYKHOCTH W | OKpy)KHOCTH. JlmmHa nayrm  okpyxHOCTH. | [Tonb30BaThcs MOHSATHEM UIMHBI OKPY>KHOCTH, BBEAEHHBIM C MOMOIIBIO
IUIOIIA/Ib Kpyra. | Pannannas mepa yria. IIPAaBWIBHBIX MHOT'OYI'OJIbHUKOB, OINpPEAENATh YUCIO T, JJIUHY IYyTd U
Beruuciaenue [Tnouiaap Kpyra v ero 3JeMeHTOB (CEKTopa M | paJuaHHYI0 Mepy yria.
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miomanaei (9 4)

cerMeHTa). Beruncnenue momaned duryp,
BKJTFOYAIOIIUX AJIEMEHTHI KpyTa.

[IpoBoauTH Mepexoa OT paMaHHON MepHhI yriia K TpajyCcHONW U HAa00O0pOT.
Onpenensars II0MIAlb KpyTa.

BeiBonuth ¢Gopmynsl (B rpaaycHON W paguaHHON Mepe) Ais IJIMH YT,
IJIOIIAZEN CEKTOPOB U CETMEHTOB.
Boruncnate miomaau - Guryp,
(kpyra).

HaxoauTs miomaay B 3a/1a4ax peaqbHOM KU3HU.

BKIIIOYAOMIUX O3JIEMCHTBI OKPYXHOCTH

JABUKeHHUS MJIOCKOCTH
(7w

ITonsaTHE O ABMIKEHUM TNIOCKOCTH.
[TapannenpHbli  MEPEHOC,  MOBOPOT U
cumMeTpusi. OCH U IEHTPBI CHMMETPUH.
[Ipocreiine npuMEHEHHs B PELICHUH 3a]1a4.

Pa30buparh npumepbl, WUTIOCTPUPYIOIINE MOHITHS TBUKCHUS, [IEHTPOB U
ocell CHMMETPHH.

®opMynupoBaTh ONPENEICHUSI TMAPAJUIETBHOrO IEPEHOCca, IMOBOpPOTa H
0CeBOM CHMMETpUHU. BBIBOAUTH MX CBOWMCTBA, HAXOAUTH HEMOABM)KHBIE
TOYKH.

HaxoauTb HeHTpBl U OCH CUMMETPUI NpocTeHiux Guryp.

[IpuMeHsITh MapauieNbHBIA TEPEHOC W CUMMETPUIO TPU  PEIICHUU
Ir€OMETPUUYECKHX 3a/1a4 (pa30oupaTh MPUMEPHI).

Vcnons30Bath U1 MOCTPOCHUS U UCCIICAOBAHUN ITU(POBBIE PECYPCHI.

[HoBTOpEHME,
00001IeHME,
cucTeMaTH3alus
U3y4YEeHHOT0
maTepuaja>* (8 1)

IToBTOpEHHE OCHOBHBIX NOHATHUH U METOIOB
kypcoB 7-10 kmaccoB, 0000meHue U
cucremaruszanus  3HaHud.  IIpocreimue
reoMeTpuyeckue (GUryppl M HX CBOICTBa.
N3mepenne reoMeTpudeCKuX BEIUYHH.
TpeyrosbpHUKH.
[TapamiensHble 51
MpsIMBIE.

OKpyXHOCTb U KpYT.
IIOCTPOECHHUS. Vsl B
BrnucanHble U onMcaHHbIE
MHOT'OYTOJIbHUKOB.
[Ipsimast 1 OKPY’KHOCTb.
YeThIpEXYroJIbHUKHN.

NEepIeHANKYIIpHbIE
I'eomerpuueckue

OKPY>KHOCTH.
OKPY>KHOCTH

Bruicausbie "

BocnpuHumate  (CIyXO3pUTENBHO W/HMIM Ha CIyX C Y4YETOM YpOBHS
CIIyXOpE€4EBOT0 Pa3BUTUS OOYYAIOIUXCs) M ONEPUPOBATH CIELYIOLUIMMHU
NOHATUSAMM:  (urypa, TOYKa, TMps- Mas, Yrojil, MHOTOYTOJbHUK,
paBHOOEAPEHHBI M PAaBHOCTOPOHHUU TPEYrOJIbHUKH, MHPSIMOYTOJIbHBII
TPEyrojbHUK, MeJIuaHa, OHCCeKTpuca M  BbICOTAa  TPEYrOJIbHUKA,
napajuieiorpaMM, pom0O, TpsAMO-  YIOJbHHMK, KBajapaT, Tpamnemus;
OKPYKHOCTB, KacaTeslbHasi; paBEHCTBO M Mojio0ue (Guryp, TpeyroabHUKOB;
MapaJUIEIbHOCTh U NEPIEHAUKYISIPHOCTD NMPSAMBIX, YTOJI MEXKIY MPSIMBIMU,
CUMMETpUSL OTHOCUTEJIBHO TOUYKHU U IIPSIMOM; JJIMHA, PACCTOSHUE, BEIMYNHA
yria, IIomanb, IEpUMeETp.

Hcnonb3oBate (GopMynsl: MepuMeTpa M IUIOIAJAM MHOTOYTOJIbHUKOB,
JUIMHBl OKPYXHOCTH M IUIOHIaJM Kpyra, o00bEMa MPSIMOYTOJIbHOTO
napajuiejenumnesa.

OnepupoBaTh NOHATHSIMU: NPSIMOYTOJIbHAs CHCTEMa KOOPJIMHAT, BEKTOD;

24 TIpemycMmaTpuBaeTcsl IOBTOPEHUE 3JIEMEHTOB COJIEpKaHUs y4eOHON NMCUMILUIMHBI, OcBaMBaBlierocs Ha 1-5 rogax oOyuenus Ha yposHe OOO. Jlomyckaercsl pacupeieieHue
JIaHHOTO MaTepHalia 10 COOTBETCTBYIOIIUM TEMAaTHUECKHM pas3zieliaM, OCBanBaeMbIM Ha 6-oM roxy ooydenus Ha ypoBHe OOO.




92

OIMCaHHbIE YEThIPEXYTOJIbHUKU. UCIOJIb30BaTh 3TU MOHATHUSA JJIS IIPEACTaBICHUS JAHHBIX U pEelIeHus 3ajad,
Teopema [Tudaropa u Hayaja | B TOM YHCJIE U3 APYTUX y4eOHBIX MPEAMETOB.

TPUTOHOMETPHH. Pemenune o0mux | Pemats 3a1auu Ha MOBTOPEHUE OCHOBHBIX MOHATHUI, UIUTIOCTPALIUIO CBA3EH
TPEYTOJIbHUKOB. MEXIy pPa3IMYHBIMH 4YacTsAMHU Kypca. BpiOuparte MeTox uis pemieHHs
IIpaBusIbHBIE MHOTOYTOJIBHUKH. 3aJjauu.

[IpeoOpazoBanus TUIOCKOCTH. JIBmyKeHUs. | Pemars 3ajaun U3 MOBCEAHEBHON KU3HU.
[Togobue. CummeTpus.

IInomans. Beruucnenue mioiiaeii.
[Tnomaau nompo6HbIX uryp.
JlekapTOBBI KOOPIMHATHI HA TIIIOCKOCTH.
BekTopbl Ha MJIOCKOCTH.




Pezynomamut yueonozo Kypca
«Bepoamnocmv u cmamucmuxa»

7 KJIIACC

[IpeacraBienuie JaHHBIX B BUJE TAOJIHII, AUarpamMM, rpa@uKoB. 3anoIHEHHE
TaOJUIl, YTCHHE W TIOCTPOCHHUE JuarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpYTOBbIX). UTeHHE rpauKoB peasibHbIX MpoleccoB. M3pneuenue nndpopmanuu u3
JMarpaMM U TaOJIMIL, UCTIONb30BaHUE U UHTEPIPETALUS TAHHBIX.

OnucarenpHasi CTaTUCTHKA: CpefHee apu(pMeTHUecKoe, MEJuaHa, pa3max,
HauOoblllee ¥ HAaUMEHbIIee 3HAYCHHs HaOOpa YHCIOBBIX JAaHHBIX. [Ipumepsl
CIIy4YallHOM U3MEHYUBOCTH.

Cny4aiiHbIil SKCEPUMEHT (OMBIT) M ciydaitHoe coObiThe. BeposiTHOCTH U
4yacToTa. PoJjib MaJIOBEPOSITHBIX U MPAKTUYECKU JTOCTOBEPHBIX COOBITHI B MPUPOJIE
U B oO1ecTBe. MoHeTa v UrpasibHasi KOCTh B TEOPUU BEPOSITHOCTEN.

I'pad, Bepumna, pebpo. Crenenp BepuuHbl. Yucino pédep u cymmapHas
creneHb BepmMH. [IpencraBienue o csizHocTH rpada. Lenu u nukiel. [lytu B
rpadax. O6xon rpada (viinepo myth). [lpeacraBieHue o0 OpUEHTUPOBAHHOM
rpade. Pemenue 3agau ¢ noMonibio rpagos.

8 KUIACC

[IpeacraBieHue naHHBIX B BUE TaOJIUIl, 1UarpamMmm, rpaduKoB.

MHOX€ECTBO, 3JEMEHT MHOXECTBa, IOAMHOXeCTBO. Orepauuu Haj
MHOXECTBaMU: OO0BEAUHEHHE, NepeceueHue, nonojiHeHue. CBOMCTBA ornepanui
HaJ| MHOXXECTBAMM: TEPEMECTHUTENIbHOE, COYETaTEeNbHOE, pPaCHpPEIEIUTENbHOE,
BKIIOUEeHUsS. Vcrnonb30BaHWE TpaUUyecKOro NPENCTaBICHUS MHOXKECTB s
OMMCAHMS PEATbHBIX MPOLIECCOB U SIBJICHUM, IPU PEILICHUH 3a/1a4.

N3mepenne paccenBaHusl JaHHBIX. JlUcriepcus U CTaHAAPTHOE OTKJIOHEHHE
YHUCJIOBBIX HA0OPOB. /lnarpamMma pacceuBaHus.

DOnemMeHTapHble COOBITUSA cCiydailHOro ombita. CoydaiiHble COOBITHS.
BepositHoct  coObiTui. OmnbITEI ¢ PaBHOBO3MOXHBIMU — 3JIEMEHTApPHBIMU
coOpiTusiMu. CitydaiiHbiii BBIOOp. CBSI3b MEXKIYy MAJOBEPOSITHBIMU U MPAKTUYECKH
JIOCTOBEPHBIMU COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

9 KUIIACC

[IpeacraBnenue naHHBIX B BUAE TaOIUI, TUarpamm, rpaduKoB.

Hepeo. CBolicTBa JAEpEBBEB: €IMHCTBEHHOCTh ITyTH, CYIIECTBOBAHUE
BUCSYEH BEPIIMHBI, CBS3b MEX]Y YUCIOM BeplIMH M yuciaoMm pedep. Ilpasuno
yMHOKeHHUs. Penienue 3aiau ¢ moMolpto rpagos.

[IpotuBomnonoxusie coObiTHsA. Juarpamma Oinepa. OObeauHEHUE U
nepeceueHre  coObITHil. HecoBMecTHbie  coObiTusi. @DopMyna  CIOXKEHUS
BEPOSITHOCTEN. YCJIOBHAsi BEpOATHOCTh. I[IpaBuio ymHOXkeHus. HesaBucumbie
coObrTus. IlpeacraBnenue skcrnepuMeHTa B BUIE JepeBa. Pelienue 3amay Ha
HAXOXKJEHUE BEPOSTHOCTEH C NOMOIIBI0 JE€peBa CIYYalHOTO HKCIIEPUMEHTA,
nuarpamm Jinepa.

[lepecranoBku u pakropuan. CoueTaHusl ¥ YUCIO COYETaHUN. TpPeyroabHUK
[Tackaisa. Pemenre 3a1a4 ¢ MCHOJIb30BaHUEM KOMOMHATOPUKH.
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10 KITACC

[IpeacraBnenrie JaHHBIX B BUAE TaOmUI, JuarpamMm, rpaduKoB,
WHTEpHpeTanus JaHHbIX. UTeHue u noctpoeHue Tabiull, auarpamMmm, rpaukoB Mo
pealbHbIM JIaHHBIM.

['eomerpuyeckas BeposTHOCTb. CnyuyallHbIN BBIOOp TOYKHM U3 (PUTYpHI Ha
IJIOCKOCTH, U3 OTPE3KA U U3 IYT'H OKPYKHOCTH.

UcnbiTanne. Ycnex m Heynada. Cepusi UCOBITAHWM A0 NEPBOTO YyCIEXa.
Cepust ucnbiTanuii bepnymin. BeposTHOCTH COOBITHII B CEpUM HCHBITAHUI
bepnymnm.

CnydaiiHasg BeJMYMHA U paclpeiesieHue BeposiTHOCTed. MareMartudeckoe
oxumanue u gucnepcus. [Ipumepbl  MaTeMaTM4eCKOro  OXKHUAAHUSA KAk
TEOPETUYECKOTO CPEIHEr0 3HAYEHUs BEJIMYMHBL. MaTeMaThudecKoe OXWIAHHUE U
JUCIIEPCHST  CIyYalHOW BEJIIMYMHBI «YUCJIO YCIEXOB B CEPUM MCHBITAHUU
bepnyum».

[TonsiTue o 3akoHe OonblIuX yKcen. M3mMepeHne BEposSTHOCTEN C MOMOIBIO
4yacToT. Posb 1 3HaueHne 3aKkoHa OOJIBIINX YHCEN B IPUPOJIE U OOIIECTBE.



TeMaTrueckoe IUIAHUPOBAHKE T10 JAUCIMILIMHE «BEepOSATHOCTh M CTATHCTHKA» MPEJACTABICHO Mo rogam ooyuenus (7-10
KJIacChI).

OCHOBHBIC BU/IBI JICATEIBHOCTHA 00YUAIOIIMXCS TIEPSUNCIICHBI TPH U3YYCHUU KaXIOW TEMbI U HAIPABJICHBI HA JJOCTH)KCHUEC
IUIAHUPYEMBIX Pe3yJIbTaToB 00ydeHus. IlepeucHb BHUAOB AEATCILHOCTH MOKET OBITh PACIIMPEH KM COKPAIIEH — C Y4ETOM

BO3MOXHOCTEH M OrpaHUYeHUN 00y4aronInXcsi, 00yCIOBICHHBIX CTPYKTYPOU HapyIlIeHUs MPHU MATOJIOTHH CITyXa.

7 KIIACC

OO011ee KOJIM4eCTBO 4acoB — 34 yaca.

Tembl (TeMaTHYECKHE
0J10KH/MOLYJIH)

OcHOBHOe co/iep:KaHue

OcHoOBHBIE BU/BI 1eSIT€IbHOCTH 00y4ar0IIMXCS

IIpeacraBiaenue
AaHHBIX (7 Y1)

[lpencraBnenne  JaHHBIX B TaOJHMIAX.
[IpakTHyeckre BBIYHUCICHUS IO TAOIHMYHBIM
IaHHBIM. VI3BleueHWe W WHTEpIpeTalys
TaONMUYHBIX JaHHBIX. [IpakTHueckas pabora
«Tabauupey.

I'paduueckoe mpencTaBieHne JaAHHBIX B BHJIE

KPYIOBBbIX,  CTOJIOMKOBBIX  (CTOJIOYATHIX)
nuarpamM. UTeHHe W MOCTPOSHHUE THarpaMM.
ITpumepsl  nemorpaduyeckux  JuarpaMm.

[IpakTuueckas padota «/luarpammsi».

B meuenue yuebnoco 2o0a: NMOHUMATh, MPUMEHATH B CAMOCTOSTEIbHOMN
peuu, BOCIIPUHUMATH (CIIYXO3PUTEIBHO W/WIM HA CIyX C Y4ETOM YpPOBHS
CIIyXOpEYEBOI0 pa3BUTHS OOY4YaIOUIMXCS) W JOCTaTOYHO BHATHO U
€CTECTBEHHO BOCIPOM3BOJAUTH TEMaTHYECKYI0O M TEPMHUHOJOTHYECKYIO
JEKCHKY, a TaKKe JIeKCHKY I10 OpraHu3alud y4eOHOH JesTelbHOCTH.
BeimonsaTe (oHeTHUeCKyr0 3apaaKy. Mcnomp3oBaTh HaKTHIBHYIO (YCTHO-
JAKTUIIBHYIO PeUb) B KaUeCTBE BCIIOMOTATEIbHOTO CPEICTBA OOIIEHHSI.

Ilo okonuanuu xkadxcooii yueOnol uyemeepmu: BOCIPUHUMATh Ha CIyX U
BOCIIPOU3BOANTH TEMAaTUYECKYIO U TEPMUHOJIOTHUECKYIO JIEKCUKY yueOHOM
JTUCLUIUIMHBIL, @ TaKXKe JIEKCUKY 10 OpraHU3aIui Y4eOHOM e TeNbHOCTH.
OcBauBath cIOCOOBI MPEJICTABICHHS CTATUCTUYECKUX JAHHBIX M YUCIIOBBIX
MacCHMBOB C TIIOMOIIBIO TaOJMIl M JUarpaMM C HMCHOJIb30BaHUEM
aKTyaJIlbHBIX M  BaXHBIX JaHHBIX  (JeMorpaduueckue  JaHHBIE,
MPOU3BOACTBO MPOMBIIIJIEHHOW M CEJIbCKOXO3SIMCTBEHHON MPOAYKIINH,
0O0I11eCTBEHHBIE U IPUPOAHBIE SIBJICHUS).

W3yyatp  mertoasl  paboThl ¢ TAaOMWYHBIMU U TpapuUeCKUMU
NPEJCTAaBICHUAMU JaHHBIX C IOMOIIBIO IHU(POBBIX PECypcoB B XOe
MIPAKTUYECKHUX PadoT.

OnucarejabHas
cratucTuka (8 u)

UYucnossle
apudmernyeckoe.
Menuana 4uciaoBoro Habopa. YCcTOMYMBOCTh
Me1aHBbl.

[Tpaktuyeckas padora «CpenHue 3HaUCHHSI.

HaOOPBI. Cpennee

OcBauBaTh TMOHATHSA: YMUCIOBOM HaOOp, Mepa LEHTPAJbHON TEHAECHIUH
(Mepa 1ieHTpa), B TOM YHCIIe CpeHee apu(pMeTHIecKoe, MeIMaHa.
OnuchiBaTh  CTaTUCTMYECKHE  JaHHBIE C  [OMOIIbBIO
apupMETHIECKOTO U MeuaHbl. Perrarts 3amaun.

M3yuaTh CBOWCTBa CpPEJHHMX, B TOM YHCIE C TOMOHIbIO IH(PPOBBIX

CpCeaHCTO
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HaubGonbmiee u  HauMmeHblllee 3HAYEHHS | PECYPCOB, B XO/I€ MTPAKTUUYECKHUX PadOT.
YHUCIIOBOro Habopa. Pa3max. OcBauBaTh TOHATHS: HAUOOJbBIIEE WM HAWMEHBIIEE 3HAUCHUS YHUCIOBOTO
MaccHBa, pa3Max.
Pemate 3amaun Ha BRIOOp croco®a OMMCAHUsS NAHHBIX B COOTBETCTBHHU C
IPUPOIOH TaHHBIX U LEJISIMU UCCIICOBAHMUS.
Cayuaiinas CnydaiiHass ~ U3MEHYHMBOCTD (mpumepsl). | OcBauBaTh MOHSATHS: YaCTOTA 3HAYEHUN B MACCHBE JIaHHBIX, TPYIIIUPOBKA
U3MEHYHMBOCTH (6 1) Yactora 3HaYyeHMH B MacCUBE JIaHHBIX. | JaHHBIX, THCTOrpAMMA.

I'pynnuposka. ' uicrorpammel.

CtpouTh U aHANIM3UPOBATH THCTOTPaAMMbI, MOAOUPATh MOJIXOSAIIUN IIar

[MpakTnueckas pabora «CnyuaiiHas | TpPyIIIUPOBKH.
U3MCHYHBOCTB. OcBauBarh rpapuueckue MPeACTaBICHUS pa3HbIX BUJOB CIIyYaiHOM
U3MEHYMBOCTH, B TOM YHCIE C MOMOIIBIO IH(POBBIX PECYpCOB, B XOJ€
PAaKTUYECKON paboTHI.
Beenenue B Teopuio | I'pad, BepmmHa, pebpo. IIpeacraBnenme | OcBamBare mnoHsATHA: Tpad, BepmmHa rpada, pedpo rpada, CTENeHb

rpagos (4 4) 3amaurn ¢ nomomiplo  Tpada. CreneHb | (BAJIEHTHOCTH BEPIIHMHEI), IIENb U IHKIL.
(BaslenTHOCTH) BepmuHbL. Yuciao pébep u | OcBauBaTh MOHATUSA: TyTh B rpade, ndilnepoB myTh, 00xox rpada,
CyMMapHasi CTeNeHb BepIIMH. llenb M IMKI. | OpMEHTHPOBAHHBIN rpad.
ITyte B rpade. Ilpeacrasienue o cBsi3HocTH | PemaTh 3a7auM Ha TMOMCK CyMMBI CTENEHEH BepIIMH Tpada, Ha TOHCK
rpada. OOxon rpada (diyepoB myTh). | 00xoaa rpada, Ha HOUCK NMyTeH B OPUEHTUPOBAHHBIX Ipadax.
IIpencraBnenne 00  opueHTHpoBaHHBIX | OcBauBaTh CIOCOOBI MPEACTABICHUS 3a/1au U3 Kypca anreOpsl, TeOMETPHH,
rpagax. TEOpUU BEPOSITHOCTEH, APYTHUX IMPEIMETOB € MOMOIIBI0 IpadoB (KapThl,
CXEMBI, DJJEKTpUYECKHEe LenH, (YHKIHOHAJIBHBIE COOTBETCTBHUS) Ha
npuMepax.
BepositHocTh u | CnyyaifHplif ombIT M ciy4aifHoe coObiTue. | OcBaMBaTh MOHATUA: CIy4allHBIH ONBIT M Cly4yailHOe COOBITHE,
yacrora cJaydaiinoro | BeposatHocth M dacTtota coObiTus. Pouib | MamoBeposiTHOE U MPAKTUYECKU JOCTOBEPHOE COOBITHE.
coObITHA (4 1) MaJIOBEPOSATHBIX u npakTuiyecku | MzyuaTh 3HaUMMOCTh MaJOBEPOSTHBIX COOBITUI B MPHUPOJIEe U 0OIIeCTBE Ha

JIOCTOBEPHBIX COOBITHMM B TpUpOAe U B
obmecTBe. MoHeTa M HWrpanbHas KOCTh B
TEOPHUH BEPOATHOCTEN.

IIpakTuyeckas pabora «YHactoTa BBIIAIEHUS
opJsay.

BaXHBIX MpUMEpax (aBapuH, HECUACTHBIE CIIy4aH, 3allUTa NEepCOHAIbHOMI
uHpOpMalny, epeaada JTaHHbIX).

N3ydyatp ponb KJIACCUYECKHX BEPOSTHOCTHBIX
UTpalibHasi KOCTh) B TEOPUU BEPOSTHOCTEM.
HabmtonaTe ¥ M3y4yaTh 4acTOTY COOBITHH B NMPOCTHIX SKCIEPHUMEHTaxX, B
TOM 4YHCI€ C TOMOUIbIO IM(PPOBBIX PECYPCOB, B XOJ€ MNPAKTUYECKOMH
paboTHI.

Mozenel  (MOHeTa,
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O0o0enue
cUCTeMaTH3aAUMSs
HU3y4YEeHHOI 0
MaTtepuaJa (5 )

[IpencraBnenue
CTATUCTHKA.
CcOOBITHS.

TAHHbIX.
BepostHocTh

OnucarenpHas
CIIy4ailHOTO

[ToBTOPSTH N3Yy4EHHOE U BBICTPAUBATh CUCTEMY 3HAHMIA.

Pemate 3amaun Ha mnpeAcCTaBiICHUE W OMMCAaHUE JAHHBIX C IMOMOIIBIO
M3YYEHHBIX XapaKTEPUCTHK.

OOcyxnaTte TpUMEpPhl  CIYyYalHBIX  COOBITUH, MAaJIOBEPOSTHBIX H
MPAKTUYECKH JTOCTOBEPHBIX CIy4YailHBIX COOBITUH, UX POJM B MPHUPOJAE U
JKU3HU Y€JI0 BEKa.




8 KJIACC

OO011ee KOJIMYECTBO 4acoB — 34 yaca.
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TeMbl (TeMaTHUYECKHE
0J10KH/MOYJIN)

OcHoOBHOe coiep:KaHue

OcHOBHBIE BU/IbI 1eITEJILHOCTH 00y4a0IIMXCH

IoBTOpenue (4 4)

[MpencraBnenne  nmanHbiXx.  OnucarenbHas
cratuctuka.  CiyuyailHas  M3MEHUYUBOCTb.
Cpennue uncinoBoro Habopa.

Cnyuaitnele  coObiTus.  BepositHocTn M

yacToThl. Kiaccnueckne MOACIIM TCOpPUHU
BCpOﬂTHOCTefII MOHETA 1 UurpajibHasad KOCTb.

B meuenue yuebnoeo 2o0a: NMOHUMATh, MPUMEHATH B CAMOCTOSTEIbHOMN
peuu, BOCIPUHUMATH (CIYXO3PUTEIBHO W/WIIM HA CIyX C Y4ETOM YpPOBHS
CIIyXOpEYEBOT0 pa3BUTHS OOydYaIOLIMXCSA) M JOCTATOYHO BHATHO M
€CTECTBEHHO BOCIPOM3BOJAUTH TEMaTHYECKYI0O M TEPMHUHOJOTHYECKYIO
JEKCHKY, a TaKKe JIeKCHKY I10 OpraHu3alud y4eOHOM MJesTelbHOCTH.
BeimonuaTe (oHeTHUecKyro 3apsaky. Mcnomp3oBaTh DaKTHIBHYIO (YCTHO-
JAKTUIBHYIO PEUb) B KAU€CTBE BCIIOMOTaTeIbHOTO CPEICTBA OOIIEHHSI.

Ilo oxonuanuu xasxcoou yyebHOU uweméepmu: BOCHPUHMMATh HA CIyX U
BOCIIPOU3BOANTH TEMAaTUYECKYIO U TEPMUHOJOTHUECKYIO JIEKCUKY y4eOHOM
JTUCLUIUIMHBIL, @ TAKXKe JIEKCUKY 10 OpraHU3alui Y4eOHOM e TeNbHOCTH.
[ToBTOPATH M3yYEHHOE U BBICTPAUBaTh CUCTEMY 3HAHHI.

Pemarp 3amaum Ha mnpeacTaBiIeHHE M ONUCAHHE JAHHBIX C IOMOILBIO
U3YYEHHBIX XapaKTEPUCTHUK.

Pemarp 3amaun Ha npesncTaBieHHE IPYNIUPOBAHHBIX JaHHBIX M OMUCAHHUE
CIIy4allHON U3MEHUYUBOCTH.

Pemarp 3amaun Ha ompeneneHUE YacTOThl CIydallHBIX COOBITHH,
0o0CyX/IeHHe TPUMEpPOB CIy4yallHBIX COOBITUH, MAaJlOBEPOATHBIX U
MPAKTUYECKH OCTOBEPHBIX CIy4YailHBIX COOBITHH, X POJM B MPUPONE U
JKU3HU YEJI0BEKa.

OnucareianHas
CTATHCTHKA.

PaccenBanme JaHHBIX
(79

Otkionenus. Jlucnepcusi 4ucIoOBOTO Habopa.
CrangapTHoe OTKJIOHCHHE YHCIIOBOTO
Habopa. /[narpaMMel paccenBaHmUsI.

OcBauBaTh IOHATHUS . AUCTICpCud n CTaHAapTHOC OTKJIIOHECHHC,
HCIOJIb30BATh 3TH XAPAKTCPUCTHUKHU [JIA OITMCAaHUA PAaCCCUBAHUS JTAHHBIX.
BI)I)IBI/Il"aTI) THIOTE35I 00 OTCYTCTBHUM HUJIM HAJIMYUHU CBA3U 11O JUArpamMmam
pacccuBaHus.

CTpOI/ITI) AuarpaMMbl paCCCBAaHUS IO UMCIOIUMCA JaHHBIM, B TOM YHCJIC
C MMOMOIIBIO KOMITBIOTEPA.

MHuoxkecTBa (7 1)

MHoOXecTBO, MOAMHOXKeCTBO. Oneparuu Ha
MHOKECTBaMHU: OOBEIMHEHHE, IepeceuecHue,
JIOTIOTHEHUE.

OcBauBaTh MOHIATUS: MHOKECTBO, DJIEMEHT MHOXKECTBA, IOAMHOKECTBO.
BreImonHsATe omepanuu Haj MHOXECTBaMH: OOBEAMHEHHE, IepeceucHue,
JIOTIOJTHEHHE.
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CoiicTBa omnepanuid HaJ MHOXECTBaMU:
MEePEMECTUTEIBHOE, COYeTaTeNIbHOE,
pacrnpenenuTeIbHOE, BKIIOUCHHUS.
I'padmueckoe npencTaBIeHNE MHOKECTB.

Hcmons3oBaTh CBOMCTBA:
pacnpeienuTeabHOe, BKIOUCHHUS.
Hcnonp3oBarhk rpaduueckoe MNpeACTaBICHUE MHOXECTB IPH OIMUCAHUU
pEATbHBIX MPOIIECCOB U SBICHUH, TIPU PEIICHUU 33]1a4 U3 JPYTUX YICOHBIX
MIPEAMETOB B KYypPCOB.

MNEPEMECTUTECIIBHOC, COoYeTaTCIbHOC,

BepositHoCTh DnemMeHTapHbIe COOBITHS. Cnydaiinpie | OcBanBaTh MOHATHUS: DJIEMEHTApPHOE COOBITHE, CIydyailHOE COOBITHE Kak
CJIy4aiiHOTO COOBITHS | COOBITHSL. bnaronpusTcTByronye | COBOKYIIHOCTb OJIaronpUATCTBYIOIIMX  3JEMEHTapHBIX COOBITHI,
(11 ) JJIEMEHTApHBIE  COOBITHS.  BepoATHOCTH | paBHOBO3MOXKHBIE JIEMEHTAPHBIE COOBITHSI.
coObITHil. OmbITEI C PaBHOBO3MOXHBIMH | Pemiath 3a1aun Ha BbIUMCIIEHUE BEPOSITHOCTEH COOBITHI MO BEPOATHOCTAM
AJIEMEHTAPHBIMH  cOOBITUAMU.  ClirydailHBIN | JIEMEHTapHBIX COOBITHIA CITy4aifHOTO OIBITA.
BBIOOD. Pemate 3agaun Ha BBIUMCIIEHUE BEPOATHOCTEH COOBITMHM B ONbBITax C
[IpakTuueckas pabora «OnpIThHI C | pABHOBO3MOXXHBIMU ~ 3JIEMEHTAPHBIMH ~ COOBITHSIMH, B TOM 4YHCIE C
PaBHOBO3MOYXKHBIMU AJIEMEHTapHBIMU | IOMOLIBIO KOMIIBIOTEPA.
COOBITHSMI. [IpoBoauTh M H3y4aTh OMBITHI C PAaBHOBO3MOKHBIMHU 3JIEMEHTapPHBIMU
COOBITUSIMM (C HCIIOJIb30BAaHHMEM MOHET, WIPAIbHBIX KOCTEH, Ipyrux
MOJIeJIel) B X0J1€ TPAKTUUECKOU pabOTHI.
O000menue u | [IpeacraBnenne  panHbix.  OmnucarenbHas | [IoBTOpATH M3ydeHHOE U BBICTPAaUBaTh CUCTEMY 3HAHUM.
cUCTeMaTH3alus cTaTucTuka.  BeposTHOocTh  ciydwaiiHoro | PemaTe 3amauM Ha NOpEACTaBI€HHWE U ONKUCAHUE JAHHBIX C IOMOIIbIO
HU3y4CHHOI0 COOBITHS. W3YYEHHBIX XapaKTEPUCTHUK.

matepuaJa (5 u)

Pemath 3aaur Ha HAaXOXKJICHUE BEPOSTHOCTH CIIy4alHOTO COOBITHS (B
paMKax U3y4eHHOTO).




9 KVIACC

OO011ee KOJIMYECTBO 4acoB — 34 yaca.
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TeMbl (TeMaTHUYECKHE
0J10KH/MOYJIN)

OcHoOBHOe coiep:KaHue

OcHOBHBIE BU/IbI 1eITEJILHOCTH 00y4a0IIMXCH

IoBTOpenue (4 4)

IIpencraBnenne  maHHbIX.  OnmcarenbHas
CTaTUCTHKA. BepositHOCTB CIIy4aliHOro
COOBITHSL.

B meuenue yuebOmoco 2o0a: NMOHUMATH, TPUMEHATH B CAMOCTOSTEIHHOMN
peuu, BOCOIPUHUMATD (CIYXO3PUTEIBHO M /MM HA CIyX C Y4ETOM YpOBHS
CIIyXOpPEYEBOTO pa3BUTHS OOYYaIONIMXCS) W JIOCTATOYHO BHATHO H
€CTECTBEHHO BOCIPOU3BOJUTh TEMAaTHUECKYI0 M TEPMHUHOJOTHUYECKYIO
JICKCHKY, a TaKKe JICKCHKY [0 OpraHu3aluu Y4eOHOW JesTEIbHOCTH.
BeimonuaTe (oHeTHUecKyro 3apsaky. Mcnomp3oBaTh DaKTHIBHYIO (YCTHO-
JAKTUIBHYIO PEYb) B KAUECTBE BCIIOMOTATEIILHOTO CPEICTBA OOIIICHHSI.

Ilo oxonuanuu xasxcoou yyebHOU uweméepmu: BOCHPUHMMATh HA CIyX U
BOCIIPOU3BOIMTH TEMATUYCCKYIO U TEPMUHOJOTHYECKYIO JICKCUKY YUeOHOM
JTVICIIUTUTMHBL, @ TAKXKE JISKCUKY 1O OPraHU3aluu YIeOHOH e TeIbHOCTH.
[ToBTOPSATH M3yYCHHOE U BBICTPAUBATh CUCTEMY 3HAHHIA.

Pemrate 3amaun Ha TpeACTaBICHHWE WM ONHMCAHWE JAHHBIX C ITOMOIIBIO
M3YYEHHBIX XapaKTePUCTHUK.

Pemrate 3amaum Ha HaxOXKIEHHE BEPOSTHOCTH CIIy4alHOTO COOBITHS (B
paMKax U3y4eHHOT0).

BBenenue B Teopuio
rpagos (6 1)

HepeBo. CBoiicTBa nepeBa: €IWHCTBEHHOCTH
MyTH, CYIIECTBOBAHME BUCSYEH BEpPIIUHEI,
CBA3b MCKAY 4YHUCIOM BCpUHIMH W YHCIOM
pEdep. IIpaBuno yMHOKEHHUS.

OcBauBaTh MOHATHUA: JepeBO Kak rpad Oe3 LHKiIa, BUCAYAs BepUIMHA
(JtucT), BETBB JepeBa, MyTh B IEPEBE, AUAMETP JIEPEBA.

N3yuate CBOMCTBAa JepeBa: CYIIECTBOBAHME BHUCSYEH  BEPILIHHBI,
€IMHCTBEHHOCTb MYTH MEXAY JBYMs BEpIIMHAMH, CBS3b MEXJy YHCIOM
BEPIITUH U YUCIIOM pEOeEp.

Pemate 3a1aun Ha MOMCK W MEpEUUCIIEHUE MyTeH B JepeBe, OIpeaesieHue
yuciaa BEpIIMH Wiau pédep B jaepeBe, 00Xoj OMHApHOTO JepeBa, B TOM
qucye ¢ MPUMEHEHUEM MTPaBHiia YMHOKEHHUSI.

Cuayuaiinble CcOObITHS

(13 9)

[IpotuBomonoxxHoe coObiTHe. [lmarpamma
DOiinepa. OObeauHEHWE W  TEpEeCEeYCHHE
coOwiTuii. HecoBmectHble coObiTus. @opmyia
CIIOKEHUSA BEPOSATHOCTEM. [IpaBuno
YMHOKEHUS BEPOSATHOCTEI. YcnoBHas

OcBauBaTh NOHATHUS: B3aUMHO IIPOTHUBOIIOJIOKHBIC CO6BITI/I$I, ornecpanvu Hax
coOBITHSIMH, OOBEAMHEHUE U TIepecedeHre COOBITHH, quarpamma Diinepa
(Diinepa—BenHa), COBMeCTHBIE U HECOBMECTHBIE COOBITHSI.

N3y4ath T€OpeMbl O BEpPOSTHOCTH OObETUHEHUS ABYX COOBITHI ((OPMYIBI
CJIOJKEHUSI BEPOSITHOCTEN ).
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BEPOATHOCTb. HezaBucumeie COOBITHSI.
[IpencraBnenue CiydyaiiHOrO 3KCIEPUMEHTA B
BU/IE JIepeBa.

Pemarp 3amaun, B TOM 4HCIEe TEKCTOBBIE 3a/laydl Ha OIpeiesieHue
BEPOATHOCTEM OOBEAMHEHUS M IEPECEUEHUs] COOBITMII € IOMOILBIO
YUCJIOBOM MIPSMOM, trarpamm Dusepa, GopMyIIbl CII0OKEHUS BEPOSITHOCTEH.
OcBauBaTh NOHSATHS: IPAaBUIO YMHOKEHHUS BEpOSITHOCTEH, YCIOBHas
BEPOATHOCTH, HE3aBUCUMBbIE COOBITHUS AEPEBO CIyYaHOTO OIBITA.

N3yuath cBOMCTBA (ONpEENEHNs) HE3aBUCUMBIX COOBITHM.

Pemars 3a1aun Ha onpe/iesieHne 1 UCTOIb30BAaHUE HE3aBUCUMBIX COOBITHIA.
Pemarp 3agaun Ha IOMCK BEpPOATHOCTEM, B TOM YHCIE YCIOBHBIX, C
MCIOJIb30BaHUEM JIepEeBa CIY4aliHOTO OIbITA.

DJIeMEeHTBbI
KOMOMHATOPUKH (6 )

Komb6unatopHoe IIPaBUJIO YMHOXECHHUS.
IlepecranoBku. @akropuan. CoueTaHus Hu
yucno coueraHud. TpeyronsHuk Ilackais.

[IpakTuueckas pabota «Bpruncnenue
BEPOSTHOCTEH c HCIIOJIb30BaHHEM
KOMOMHATOPHBIX ~ (YHKIUH  3JCKTPOHHBIX
TaOJIHUITY.

OcBauBaTh MOHATHS: KOMOHHATOpHOE [IPaBHUIO YMHOKEHHS,
YIOPSIOYEHHAs 1apa, Tpoilka 00bEKTOB, IIepecTaHOBKa, (paKTOpHal YuCIa,
COYETaHHE, YUCIIO COUYETAHUM, TpeyronbHUK [Tackais.

Pemarp 3agaun Ha IepEeUUCICHHME YHNOPAJOYEHHBIX IMap, TPOEK,
IIEPEUYNCICHHE [IEPECTAaHOBOK M COYETAHWM DJIEMEHTOB pa3IMYHBIX

MHOYECTB.
Pemarp 3amaum Ha TPUMEHEHHWE 4YHWCIA COYETAaHWM B  anreOpe
(cokpaménHoe yMHOKeHUe, OnHOM HproToHA).

Pemarb, mnpumeHsis ~KOMOWHATOPHWKY, 3aJa4d HAa  BBIYHCICHUE

BEPOSTHOCTEH, B TOM YHCIIE C TOMOUIbIO 3JIEKTPOHHBIX TalOJHIl B XOJe
IPAKTUYECKON pabOTHI.

O06o00menue "

CHCTEeMATH3AIMSA
HU3YYEHHOT0
matepuaia (5 u)

DneMeHThl KOMOUHATOPUKH.
BeposiTHOCTB CitydaitHOTO COOBITHSI.

[ToBTOPSITH N3Yy4EHHOE U BBICTPAUBATh CUCTEMY 3HAHUM.

Pemarte 3amaum Ha mnepeurcieHue KOMOWHAIUMK (YHClIa TEPECTaHOBOK,
qrclia COYeTaHWil), Ha HAXOXIEHHE BEPOSTHOCTEH COOBITHH C
MPUMEHEHUEM KOMOWHATOPUKH, B TOM YHCIE€ C HCIOJb30BaHUEM
TpeyronbHuka [Tackans.

Pemate 3amaum Ha HaXO0XKJACHHE BEPOSTHOCTEH COOBITHH (B pamKax

W3YYEHHOTO0).




10 KJIACC

OO011ee KOJIMYECTBO 4acoB — 34 yaca.
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TeMbl (TeMaTHUYECKHE
0J10KH/MOYJIN)

OcHoOBHOe coiep:KaHue

OcHOBHBIE BU/IbI 1eITEJILHOCTH 00y4a0IIMXCH

IoBTOpenue (4 4)

DneMeHTbl KOMOUHATOPUKH.
BeposiTHOCTB ciTydyaiiHOTO COOBITHSI.

B meuenue yuebnozo 2o00a: NOHUMATh, NMPUMEHITh B CAMOCTOSATEIHHON
peuu, BOCIPUHUMATH (CIYXO3PUTEIBHO W/WIIM HA CIyX C Y4ETOM YpPOBHS
CIIyXOpPEUeBOIr0 pa3BUTHUS OOy4aIOLUMXCS) W JOCTAaTOYHO BHSITHO U
€CTECTBEHHO BOCIPOM3BOJAUTH TEMaTHYECKYI0O M TEPMHUHOJOTHYECKYIO
JIEKCUKY, a TaKXe JIeKCHUKY MO OpraHu3aluu Y4eOHOHl JesITeNbHOCTH.
BeimonuaTe (oHeTHUecKyro 3apsaky. Mcnomp3oBaTh DaKTHIBHYIO (YCTHO-
JTAKTUIBHYIO PeUb) B KAYECTBE BCIIOMOTaTeIbHOIO CPE/ICTBA OOILICHHUSI.

Ilo oxonuanuu xasxcoou yyebHOU uweméepmu: BOCHPUHMMATh HA CIyX U
BOCIPOU3BOJUTHh TEMATUYECKYIO U TEPMHHOJIOTHYECKYIO JIKCHKY y4eOHOH
JTUCLUIUIMHBIL, @ TAKXKe JIEKCUKY 10 OpraHU3alui Y4eOHOM e TeNbHOCTH.
[ToBTOPSATH M3yUEHHOE U BHICTPAUBATh CHCTEMY 3HAHUH.

Pemate 3amaum Ha mnepeurcieHue KOMOWHAIUMK (YHClIa TEPECTaHOBOK,
yuciaa COYETaHWH), Ha HAXOXKICHHE BEpOSTHOCTEH COOBITHH C
NPUMEHEHUEM KOMOMHATOPUKH, B TOM 4HCI€ C MCHOJIb30BAaHUEM
TpeyroiabHuka Ilackans.

Pemarp 3amaun Ha HaxoXXJIEHHE BEpOSATHOCTEH COOBITHUH (B pamkax
U3YYEHHOT0).

I'eomeTpuueckas
BEPOSATHOCTH (4 1)

I'eomerpuueckas BepoATHOCTb. CirydailHBIM
BBIOOP TOYKM U3 (UTYpHI HA TIIOCKOCTH, W3
0Tpe3Ka, U3 Jyrd OKPY>KHOCTH.

OcBauBaTh NOHATHE T€OMETPUUYECKON BEPOSITHOCTH.

Pemate 3a1a4u Ha HaXOXKIEHHUE BEPOSATHOCTEW B OIBITaX, MPEICTaBUMBIX
Kak BbIOOp TOYEK M3 MHOIOYrojbHUKA, Kpyra, OTpe3Ka WU AyTH
OKPY>KHOCTH, YHCIIOBOTO IIPOMEIKYTKA.

HUcnpiTanus
Bepnysm (8 u)

Ucnbitanme. Ycnex wu  Heypada. Cepus
UCHBITAaHUN 10 MepBOro ycmnexa. Mcnbitanus
bepuymnu. BepostHOocTH COOBITHII B cepun
ucnsiTanuit bepaymnnu. IIpaktuueckas pabora
«Hcnprtanus beprymim».

OcBauBaTh TMOHATHS: UCIBITAHUE, DJIEMEHTAPHOE COOBITHE B UCIBITAHUH
(ycmex u Heynmaya), cepusi MCHBbITAaHWM, HACTYIUICHHE MEPBOrO Yycrexa
(neynaum), cepust ucnbiTanuiit bepuysm.

Pemarp 3amaun Ha HaXOXKIEHHE BEPOSTHOCTEH COOBITUH B CepUU
WCIIBITAaHUHN JI0 TIEPBOTO ycCIliexa, B TOM YHCIIe C MPUMEHEHHEM (hopMyITbI
CYMMBbI T€OMETPUUECKON MPOrPECCUH.

Pemate 3aaun Ha HaxXOXKJICEHUE BEPOSTHOCTEH DJIIEMEHTAPHBIX COOBITHI B
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CepUM  HUCHBITaHMH  bepHymIM, Ha  HaxOXICHHE  BEPOSTHOCTH
OIIPEIEIEHHOTO YHCIIAa YCIIEXOB B CEpUU UCIIBITAHUN bepHyiu.

M3yuaTb B XOJ€ HpPAaKTUYECKOM paboOThl, B TOM YHCIE C IOMOIIBIO
U(PPOBBIX PECYPCOB, CBOMCTBA BEPOSTHOCTH B CEPUU HCIIBITAHUI
bepnynm.

Cay4yaiiHas BeJIMYMHA
(84)

CnydaiiHas BeIUMYMHA M PAcHpelelIeHUE
BEPOATHOCTEW. MaTemMaT4ecKoe OKUIJaHue U
JUCIIepCcHus CllydaiiHOW BennyuHbl. [Ipumepsl
MaTEMaTH4ECKOIr0 OKUJaHUS KaK
TEOPETUYECKOIO CpPEIHETO 3HAYCHHUS
BEJIMYHHBI.

[lonsTe o0 3akoHe OONBIIMX  YHCEI.
W3mepenne BEpPOSTHOCTEM €  MOMOILBIO
qacToT. [[puMeHeHne 3aKkoHa OONBIINX YUCEIL.

OcBouTh MOHATHS: Cy4yallHas BEIMYMHA, 3HAYCHUE CITy4YalHOW BEJIMYUHBI,
pacnpezeseHue BEpOsTHOCTEN.

N3yuaTh 1 00CYX/1aTh TPUMEPHI AUCKPETHBIX U HEMPEPBIBHBIX CIy4ailHBIX
BEIMYMH (pOCT, BEC 4YeJIO BEKa, YHCICHHOCTb HACEJCHMs, JApyrue
W3MEHUYUBbIE BEJIMYMHBI, PACCMOTPEHHbIE B Kypc€ CTAaTUCTUKH),
MOJIETIbHBIX CIIy4alHBIX BEJIMYWH, CBS3aHHBIX CO CIIy4alHBIMHU OIBITAMH
(OpocaHue MOHETBI, UTPATbHON KOCTH, CO CIy4ailHbIM BHIOOPOM U T. I1.).
OcBauBaTh MOHATUA: MAaTEMATUYECKOE OKUIAHUE CIy4alHOW BEIMYMHBI
KaK TEOPETUYECKOE CPEeAHEE 3HAYCHME, AUCIEPCHs CIy4alHON BEJIMYMHBI
KaK aHaJIOT AUCIIEPCUU YUCIIOBOrO Habopa.

Pemarp 3a1aun Ha BBIUMCIIEHHE MaTEMaTHUYECKOTO 0XKMJIaHUS U JUCTIEPCUHI
JUCKPETHOMN CIIy4allHOM BEJIMYMHBI T10 33JJaHHOMY pacCIpENEICHHI0, B TOM
YHCIIE 3a/1a4, CBA3aHHBIX CO CTPAXOBAaHUEM U JIOTEPESIMH.

3HAKOMUTBCS C MAaTEMaTHYECKUM OXKMJIAHUEM M JUCIEPCUEH HEKOTOPBIX
pacrpeneneHnii, B TOM YHUCJIE pPACIpPEIEICHUS] CIY4ailHON BEJIMYHHBI
«4HCIIO YCIIEXOB» B CEpUU UCTIBITaHUI bepHym.

N3y4arh 4acToTy COOBITHSI B MOBTOPSIOIIMXCS CIyYalWHBIX OIbBITaX Kak
CIIy4alHYIO BEJIMUYUHY.

3HAKOMHUTBCS C 3aKOHOM Oomnpmmx 4yucen (B ¢dopme bepnymim): npu
OOJIBIIIOM YHCIIE OIBITOB YAaCTOTa COOBITHS OJIM3KA K €r0 BEPOSATHOCTH.
Pemate 3a1aum Ha U3MepeHNE BEPOSTHOCTEN C IIOMOIIBIO YaCTOT.
OOcyxnath poiib 3aKOHa OOJNBIIMX YUCET B OOOCHOBAaHUHM YaCTOTHOTO
METO/1a U3MEPEHUS BEPOSITHOCTEM.

OOcyxknaTh 3aKOH OOJBIIMX YHCEN KaK MPOSIBICHHE CTAaTUCTHUYECKOU
YCTOMYMBOCTH B M3MEHUYMBBIX SBJICHUSX, POJIb 3aKOHA OOJBIIMX YHUCEN B
IIPUPOJIE U B )KM3HU UYEJIOBEKA.

O0o0menue ) |
CHCTEeMATH3AIUA

OnucarenpHas
CIIy4aliHOTO

[IpencraBnenue
CTATUCTHKA.

JAHHDIX.
BepostHOoCTB

[ToBTOpATH N3YYEHHOE U BBICTPANBATH CUCTEMY 3HAHUU.

Pemarn 3a/1a4 Ha MPCACTABJIICHUC U ONMMCAHUC NAHHBIX.
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HU3y4YEeHHOI 0 COOBITHS. DNeMEHThI KOMOMHATOpUKH. | PemaTs 3aaun Ha HaxOXKIEHHE BEPOATHOCTEH COOBITHIL, B TOM 4YHCIE B
MaTtepuaJa (10 1) Crny4daiiHble BETMYUHBI U PACIPEICIICHUS. OTIBITaX C PABHOBO3MOXKHBIMH JJIEMEHTAPHBIMU COOBITHSIMH, BEPOSTHOCTEH
00BeAMHEHUS U TTepeceueHus: COOBITHIA, BHIYUCISATH BEPOATHOCTH B OIBITAX
C CEpUsIMU CIIyYalHbIX UCIIBITAHUN.

B pazgene Tematnueckoro miaHupoBaHus padouel mporpaMmsbl (A KaXA0Tro rofa 0OydeHHs] U BCeX TUCIUIUIMH ITUKIIa
«MaremaTuka») MOTYT OBITh yYYTE€HBI BO3MOXHOCTH HCIIOJIL30BAaHUS DJIEKTPOHHBIX (IU(GPOBBIX) 00pa30BaTEILHBIX PECYPCOB,
ABJISIIOIIUXCST  y4€OHO-METOJUYECKUMH MaTepuajlaMy, pealu3yrouuMu aunaktuueckue Bo3moxkHocTH WKT, conepxkanue
KOTOPBIX COOTBETCTBYET 3aKOHOJATENbCTBY 00 0Opa3oBaHMM (MYJIbTUMEIUNHBIE NPOrPAMMBI, 3JEKTPOHHbIE YUYEOHHKH U

pabouue TeTpaau, dSJICKTPOHHBbIE OWUOIMOTEKH, BUPTYaJbHBIC JIAOOPATOPUH, HTPOBBIE MPOrPaMMbl, KOJUICKIIMU HHU(PPOBBIX
00pa3oBaTeNbHBIX PECYPCOB U/WITH JIP.).




C yuetoM auddepeHIIMPOBAaHHOTO XapaKkTepa TPeOOBaHUN K TUIAHUPYEMBIM
0o0pa30BaTeNbHBIM pE3yJIbTaTaM TEKyIlas ¢ TMPOMEKYTOYHAsl aTTecTalus II0
yu4eOHBIM TIpeaMeTaM IukiIa «MareMaTHKa» MPOBOAUTCS C HCIOJIb30BAaHHEM
pa3paboTaHHBIX MEJaroroM KOHTPOJbHO-U3MEPUTEIBHBIX MaTEpHaioB (CM.
[Tpunoxenue A).

BrurrodeHne o0y4aronuxcss BO BHEIIHHE MPOIETYpPhl OICHKU JTOCTHXKEHUHN
1o mpeaMeram nukia «MaTtemMaTHKa», B TOM YHCIIE BCEPOCCUNCKHE TPOBEPOUYHbBIE
paboTHl U Apyrue MoJ00HBIE MEPOTIPUSATHUS, TPOBOIUTCS TOIBKO C HKEAHUS CaMUX
oOydarolmuxcss C HapylmleHHsIMH ClIyXxa W WX poauTened  (3aKOHHBIX
IPEICTaBUTEIIEN ).

[Io pe3ynapTaTaM MNPOMEKYTOYHOW OIICHKH OBJIAJCHHUS COJEp’KaHUEM
npeaMeToB mMKiIa «MaremaTthkay TPHUHUMAETCS pEIIeHHE O COXPaHCHHH,
KOPPEKTUPOBKE  IIOCTAaBJIEHHBIX  3ajad, OOCYXKIEHUS Ha  ICUXOJOIo-
NEeAarorndyeckoM KOHCHIMyMe (y4eOHO-METOAMYECKOM COBET€ W/WiIKd JIp.)
0o0pa30BaTeNbHOM OpraHu3aluy C LENbI0 BBISBICHUS NPUYMH U COIJIACOBAHMS
IUIAaHa COBMECTHBIX JIEUCTBUN NEAArOrMyecKoro KOJUIEKTHUBA, OpraHU3aluu
B3aMMOJEHCTBUS C POJUTENIAIMUA 00YYaOIIErocs ¢ HApYIIEHHBIM CIIyXOM.
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[Tpunoxenue A

Ioaxoabl k oneHKe 00pa3oBaTeIbLHBIX Pe3yJIbTATOB 00yUaKOUIUXCH C
HAPYLIEHUSIMH CJIyXa M0 y4eOHbIM NMpeaMeTam nukia « MareMaTuka

IIpu oneHke pe3yiabTaToB OOyYEHHs MaTeMaTHKe, BKJIOYas anreopy,
IE€OMETPUIO0, BEPOSTHOCTh M CTATUCTUKY, HEOOXOJIUMO YUYUTHIBATH OCOOEHHOCTU
pedyeBoro M OOLIEro pPa3BUTHS, MBICIUTEIBHONW JEATEIBHOCTH OOYYAIOIIUXCS C
HapylIeHusAMHU ciayxa. Jlomyckaercs nuddepeHmpoBanHas OleHKa.

I'paduk u comepxaHue JTUATHOCTHK pa3pabaTbIBaeTCsl y4HUTEIEM U
yTBEpKJIAeTCsd aJMHHHUCTpalnued oOpa3oBaTeiabHOM opranusauud. Kpurepun
OLICHKM YCTHBIX W MHUCBMEHHBIX pPabOT pa3padaTbIBAIOTCS OpraHU3alMen
CaMOCTOATENIbHO M (PUKCHUPYIOTCS B JIOKaJIbHOM akrte. [lpu omnpenenenun
KPUTEPUEB OLICHKHU CIEAYeT YYUTHIBATh OCOOBIE 00pa3oBaTesIbHbIE MOTPEOHOCTH
oOyyarolmuxcsi ¢ HapyueHusMu ciiyxa. OneHka pe3yJbTaToB OO0y4YeHHs JI0JKHA
BBICTPAUBATHCS UCXOJs M3 MOHUMAaHMs TOTO, YTO OOYYaroIIMNCS MOI OCO3HAHHO
YCBOUTD yueOHBIN MaTepual.

BaxxHpiM B olieHKe palOOT SIBISETCS TO, YTO BCE OMMOKHU JOKHBI OBITH
UCIIPaBJIECHBl, a IIOCIE JTOr0  3aKPEIUICHO IPaBUIBHOE  BBIIOJHEHHE
COOTBETCTBYIOIIUX JICMCTBUM.

Ha xaxxiom rogy 00y4yeHust IpOBOJSATCS Pa3IMuHbIEC BUJbI TUArHOCTHKU:

— cTapToBas (BXOJHOE OLICHUBAHMUE);

— TeKyIlasi AUarHOCTHUKA;

— IPOMEKYTOYHAsl JUATHOCTHKA.

CraproBasi AMarHOCTHKA

Ha3nauenue cTapToBOil AMArHOCTUKU — BBISBUTH TOTOBHOCTH O0OYYarOIIUXCSI
K OCBOCHMIO MaTEeMaTUKH Ha MPEJCTOSAIIEM IOy 00yUEeHHUsI; KaUeCTBO OCTATOUHBIX
3HaHWK O0O0ydYaromuXxcsi 3a TMPEAbIAYIIMi y4eOHBI TO0a; CIPOTHO3UPOBATH
METOJMYECKHE MPUEMBI, CPEICTBA KOPPEKLIMOHHO-TIEIarOTHYECKOTO BO3AECHCTBUSA
C y4yéTOM YpOBHS aKTyaJIbHOTO pa3BUTHs OOYyYalOUIMXCSd M MX MOTEHIMala K
OCBOEHHUIO COJIEPKaHUs JAaHHON Y4eOHOM TUCUUTUIMHBI.

HenenecooOpa3Ho mpoBOIUTH CTapTOBYIO JUArHOCTHKY Ha 2-0M yueOHOU
Heslene: KOHTpOJbHas paboTa TMpeaBapsieTcss TOBTOPEHHUEM  OCBOCHHOTO
Marepuana.

[To 3aBepuieHHM pabOThl OOyYAIOMIMMCS TPEJAOCTABISETCS BpeMs Ha
caMornpoBepKky. B Xone Bcell KOHTpPOJIBHOM paboThl 0O0yYaroIIMecs MOTYT
MOJIb30BaThCS UYEPHOBUKOM. B BHAE CHPAaBOYHBIX MaTEpPUAIOB OO0YyYaOIIUXCS
MOTYT OBITH MPEIJIOKEHBI (B Cilydyae HEOOXOAMMOCTH) aITOPUTMBbI BBINOIHEHUS
TOTO WIM WHOTO BHJA JeATEIbHOCTH. [IpOJOIKUTENbHOCTh BBINOJHEHUS
OOYYarOIIMMUCS KOHTPOJIBHOM paboThl —1 ypoK.

Texyuas 1MarHoCTUKA

Texyiast mpoBepka OCYIIECTBISETCS B MPOLIECCE OCBOCHUS O0YUaIOIIMMHUCS
KaKJI0i Tembl. OHa MPOXOJUT B BUJIE ONPOCOB, BBITOJHEHHS CAMOCTOSTEIbHBIX
pabor. Kpome TOro, mo LUKy HM3YyYEHHBIX TEMATHUYECKHX PA3IEIIOB YUUTEIb
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OpraHu3yeT KOHTPOJbHBbIE PabOThl MO YKa3aHHBIM B IPOrpaMMe TE€MaTHYECKUM
paszenam.

B konme kaxzaoi ydeOHOM 4dYeTBEPTHM B paMKaxX TKYIIEro KOHTPOJIA
00s3aTEIbHO OPTraHU3YeTCS MOHUTOPUHT, OPUEHTUPOBAHHBIK HA NPOBEPKY
BOCHPUAMUS HA CIYX U 80CHPOU3BEOCHUSI MEeMAMUYecKoUu U MepMUHOI02UYECKOU
JIeKCUKU YYeOHOU OUCYUNIUHBL, A MAKHCe JEeKCUKU N0 Op2aHusayuu y4yeOHOL
OdesimenvHocmu. JlaHHasg TIpoBepKa IUTAHUPYETCS U TPOBOJUTCS YUHUTEIIEM-
IPEIMETHUKOM COBMECTHO C y4YUTeNeM-Ie(eKTONoroM (CypIomneaarorom),
KOTOPBIN BEIET crienuaibHble (KOPPEKUMOHHBIE) 3aHATUS «Pa3BuTHE BOCIPUATHUSA
Y BOCIIPOM3BEACHUS YCTHOM peum».

OyenusaHnue KOHMPOJILHOU pabOmbl

OTBeT OLIECHUBAETCSI OTMETKOM «5» B CIECIYIOIINX CIydasX:

— pa0boTa BBINOJHEHA MOJHOCTBIO;

— B JIOTUYECKUX PACCYKICHHUSIX U OOOCHOBAHUU PEILECHUS HET MPOOENIoB U
OINOOK;

— B PEIICHWU HET MaTeMaTHYECKUX OIIMOOK (BO3MOYKHA OJIHA HETOYHOCTb,
OIKCKA, KOTOpast HE SIBJSIETCSI CIIECTBUEM HE3HAHUS UM HENMOHUMaHUs y4eOHOTO
MaTepuana).

OtMeTka «4» CTaBUTCS B CIEIYIOLIUX CIy4dasiX:

— pa0oTa BBINOJIHEHA IOJHOCTHIO, HO OOOCHOBAHMS IIaroB pPEIICHUs
HEJOCTAaTOYHbl (€CIM YMEHHE OOOCHOBBIBATH pPACCYXKJECHUS HE SBUJIOCH
cHeuaibHbIM 00OBEKTOM MPOBEPKN);

— JOMYLIEHbl OJIHA OLIMOKAa WJIM €CThb JBa-TPU HEJ0UYETa B BBIKJIAJKAX,
pUCYHKaX, 4Yeprexax WiM Trpadukax (eciau 3TH BHABI pabdOT HE SBISUIUCH
crie[uaibHbIM 0OBEKTOM MPOBEPKH).

OtmeTKa «3» CTaBUTCS B CICAYIOIIUX CITyYasx:

— JomymieHo OoJsiee OJHOM OIMOKK WM Oojee ABYX-TPEX HENOYETOB B
BBIKJIQJIKAaX, dYepTexkax Wi rpadukax, HO oOydaronuiics  oOnamaer
00s13aTeIbHBIMUA YMEHUSIMU T10 TIPOBEPSEMOI TEME.

Ot1MmeTKa «2» CTaBUTCS B CIEAYIONIUX CIydasx:

—  JIONYIIEHbl  CYIIECTBEHHBbIE  OLIMOKH, JEMOHCTPHUPYIOIIHE, YTO
oOyuaroluiicss He 06JagaeT 00s3aTeIbHBIMU YMEHUSIMU 10 JAHHON TeMe B MOJIHOM
Mepe.

IIpoMeKYTOYHAS AMATHOCTUKA

[IpomMexXyTOUHBI KOHTPOJb MO3BOJSET YCTAaHOBUTH YPOBEHb OCBOEHUS
oOy4JaromuMHUCs TPOTPAMMHOTO MaTepuaja MO0 OKOHYAHUHU KaxkIoW ydeOHOMU
YETBEPTU/TPUMECTpPA U Ha KOHEIl y4eOHOTo roja. Bpems BeimonHeHus padbotsr — 1
ypok. B KoHTposibHOUW paboTe 1enecoo0pa3Ho 00ecCHednTh COUETaHHWE 3aJaHui
0a30BOT0 M MOBBIIEHHOTO YPOBHEH.




