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Pabouas nporpamMma mno mnpeaMery «MaTemaTHkKa» aJpecoBaHa TIIyXUM
oOydJaromumMcs, TOJy4daroluM OCHOBHOE o6miee oOpa3oBanue. IIporpamma
pa3zpaboraHa Ha ocHOBe denepanibHOro0 TOCYAAPCTBEHHOIO 00pa3oBaTEIbHOTO
CTaHAapTa OCHOBHOro obmiero oopasoBanus (IIpuka3 Munnpocsemenuss Poccun
or 31.05.2021 1. Ne 287, 3apeructpupoBaH MUHHUCTEPCTBOM IOCTULIHAU
Poccuiickoit ®@eaeparuu 05.07.2021 r., per. Homep — 64101) (manee — ®I'OC
00O0), Konuenuuu pa3BuTHs MaTeMaTH4eckoro ooOpas3oBaHusi B Poccuiickoit
Odenepanuun (yTBepxKIeHa  pacrnopsokeHueM  [IpaButenbctBa  Poccuiickoit
Oenepauun ot 24 nekadbps 2013 r. Ne 2506-p), mporpammbl BOCIHUTAHUS — C
yu4€TOM TMpOBEPsiEMBIX TpeOoBaHWI K pe3ylbTataM oOcBoeHUs (OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHusl.

IHosicHUTE/IbHASA 3alIMCKA

MaremaTtuka, SBIASICh OJHUM U3 CHUCTEMOOOpa3yIOLIUX TMPEeIMETOB
IIKOJILHOTO 00pa30BaHMsI, UTPAET BAXKHYIO POJIb B JJMYHOCTHOM U KOTHUTHBHOM
pa3BUTHM Tayxux oOydawomuxcs. CojepkaHue JTaHHOTO Kypca COJEHCTBYET
Pa3BUTHIO JIOTHYECKOTO MBIIICHUS, OBJIAJICHUIO PAllMOHAIBHBIMU CIIOCOOAMH U
npuéMamMi OCBOEHHUS MAaTEMaTUYECKOro 3HAaHHS, OCO3HAHUIO 3aKOHOB, KOTOPBIE
JeXaT B OCHOBE HM3Y4YaeMbIX SIBICHUM, a TakKe CYHIECTBYIOIIMX B3aUMOCBA3EH
MEXY SIBJICHUSMHU.

3HauuTeNbHA POJIb Kypca MaTeMaTHUKU JJIS OBJIAJCHUS TIIYXUMHU
0Oy4YaromMMHCS COLIMATBHBIMU KOMIETEHUUSAMH, BKJIIOYasi CIIOCOOHOCTh pEIIaTh
3HAYMMBbIE ISl TIOBCEAHEBHOW KM3HHU YEJIOBEKA MPAKTUYECKHE 3aJaYd, YMEHHE
UCIIONIb30BaTh  MPUOOPETEHHBIE  3HAHWS  JUISl  W3YYEHHUS  OKpY’Karomie
NENCTBUTEIIBHOCTH.

ConepxaHue Kypca MaTE€MAaTHKU SBISETCS BaXXHbIM M ISl YCIIELIHOI'O
OCBOCHHS MPOTPAMMHOI0 MarepHaia Mo IPYrUM y4eOHBIM IUCHIMILTMHAM, IS
POJOJIKEHUSI 00YUYEHUSI B CUCTEME HEMPEPHIBHOTO 00pa30BaHMsI, AJIs MTOATOTOBKH
NOAPACTAOUIETO MOKOJIEHUS K TPYJOBOM AESATEIBHOCTA — B CBSI3U C HEOCIIOPUMOM
pOJIbI0O  MaTEeMaTHUKM B  HAYYHO-TEXHUYECKOM IPOTpecce, COBPEMEHHOM
IPOU3BOJICTBE, HAYKE.

OO0mas xapakrepucTuka yueOHoro npeamera «MareMaTuka

VYyeOnass mucummuimHa «MatemaTuka» ocBamBaerca Ha ypoBHe OOO 1o
Bapuanty 1.2 AOOII B nponoHrupoBaHHbIE CPOKU: ¢ 5 1o 10 Kacchl.

OCHOBHBIMH JIMHHMSIMH cojJiepkaHus ydyeOHoro kypca B 5-10 kmaccax
ABIIAIOTCS clenytonue: «Uucia u BbIUHUCICHU», «Anredpa» («Anredpanueckue
BBIpQXKEHUSD», «YPaBHEHUS] U HEpPaBEHCTBa»), «DyHKkuum», «l'eomerpus»
(«'eomerpuyeckue QGurypsl U HuX CBOWCTBa», «V3MepeHHE T'€OMETPUUYECKUX
BEJINYUHY), «BEpOSITHOCTh U CTATUCTUKAY.

Pa3ButHe yka3zaHHBIX JIMHUN OCYIIECTBIISIETCS MapalieNIbHO: Kaxaas B
COOTBETCTBUM C COOCTBEHHOM JIOTMKOW, HO MPU 3TOM B TECHOM B3aUMOJEHCTBUHU.
Kpome Toro, nx 00beAMHSAET JOruuecKas COCTaBIAONIasl, TPAAUIIMOHHO MPUCYLIas
MaTeMaTHUKe W MPOHU3bIBAIONIAsl BCE MAaTEMAaTUUYECKUE KYPChl U COJEpKaTeIbHbIC
munuu. ChopmynupoBanHoe Bo ®PI'OC OOO tpeboBanue «ymMeTh ONEPUPOBATH
NOHATUSMU:  ONPENEICHUE, AaKCUoMa, TeopeMa, [0Ka3aTelbCTBO; YMEHHE
pacro3HaBaTh WCTUHHBICE W JIOKHBIE BbICKA3bIBaHUS, MPUBOAUTH MPUMEPHI U
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KOHTPIPUMEPHI, CTPOUTH BBICKAa3bIBAHUS U OTPUIIAHHS BHICKA3BIBAHHIN OTHOCHTCS
KO BCEM KypcaM, a (popMHpOBaHHE JTOTHUECKUX YMEHHI pacmupeaenseTcs: Mo BCeM
rojnam oOydenust Ha yposHe OOO.

B mporecce ypokoB MaTeMaTUKH TIyxXHe OOydarommecs 3HAKOMSTCS C
pa3HOOOpa3HBIMH  MaTEeMaTHYECKUMH  TOHATUSAMH W TEPMHHAMH,  C
MaTeMaTHYeCKOW (pa3eosorueii, dYTo TO3BOJSET CTHUMYJIUPOBATH pPEUEBOE
pa3BUTHE M TpeojoJieBaTh ero Hexoctatku. W, HaobopoT, Onaromaps
COBEPIICHCTBOBAHUIO CIIOBECHOW peYH NPOUCXOAWT Hamboiiee TiIy0OKoe U
OCHOBAaTENbHOE  OCBOGHHWE  MAaTeMaTH4eCKOro  3HaHUS,  (HOpMHpOBaHHE
abCTpakTHOTO MBIIUICHUS. B JaHHON CBS3U CyIIECTBEHHas POJb B OOyUYCHHH
MaTeMaTUKe TPUHAIICKHUT CIOBY. B COOTBETCTBUHM €O  CHEHUPUKOM
00pa30BaTeIbHO-KOPPEKIIMOHHOW  paboOThl B XOJ€ ypPOKOB  MaTeMaTHUKH
npeIycMaTpUBACTCS TPEIbSABICHUE BepOATbHBIX HWHCTPYKIMHM, ITOCTAaHOBKA
CIIOBECHBIX 3aj7a4, MOOyXJIeHHE OOydJalmuxcs K PacCyKISHUSM BCIYX,
KOMMEHTHUPOBAHHUIO BBIMOJTHAECMBIX JICHCTBUH, OOBSICHCHHIO OCYIICCTBIEHHBIX
oreparnuii. Y4YuTelb JOKCH CO3/1aBaTh YCIOBUS, MMPH KOTOPBIX y 00yUYaAIONTUXCS C
HApyIIEHHBIM CITyXOM OyJIeT BO3HUKATh MOTPEOHOCTh B PEUEBOM OOIICHUU IS
NOJIyYCHUST TOW WJIM WHOM MaTeMaTHYeCKOW uWHQOpMamuu, a TaKke
TUTAHUPOBAHUS, BBITIOJTHEHUS, IPOBEPKHU MIPAKTUYCCKUX nehCcTBUI
MaTEeMaTUYECKOTO COACPKAHMS.

KorautuBHas coCTaBisOmas Kypca MaTEMaTHKH ITO3BOJISIET OOECIIEUUTH
KaK TpeOyeMblii CTaHIapTOM HEOOXOIUMBIN (0a30BBIi) YPOBEHb MaTEMAaTUYECKOM
MOJITOTOBKH, TaK W TOBBINICHHBIH YpOBEHb, HEOOXOIUMBIA LIS YTIIyOJIEHHOTO
U3y4YeHUs TIpeIMeTa.

Kypc MaremaTukn wWMeeT SPKO  BBIPQKCHHYIO  BOCHHUTATEIHHYIO
HampaBJICHHOCTh. braromapsi pa3HOOOpa3HBIM BHIAM JESATEIBHOCTH W Qopmam
OpraHmM3anuyd pabdoThl OOYYAIOIIMXCS HAa YpOKaX MaTEeMAaTUKH MPOUCXOIUT
BOCIIUTAHUE  IICJICYCTPEMIIEHHOCTH, BOJH, HACTOWYMBOCTH, OCO3HAaHHOM
NOTPeOHOCTH TOBOJIUTH HAYATOE JCJIO 10 KOHIIA. BBITIONHSS Te WU WHBIC 3aaHMs,
Iyxue oOydJaromuecss OCO3HAIT, 4YTO HEOPEeKHOe OTHOIICHHE K padoTe,
OTCYTCTBHE COCPEIOTOYCHHOCTH NIPH PEIICHUH MPUMEPOB, 3a/1a4, OCYIICCTBICHHH
rpadudeckux padoT u aAp. 00yCIOBIMBAET BOZHUKHOBEHHE OMNOOK. OCyIIecTBIIss
JeSTENBHOCTh B TPYIIE, B MOATPYIIAaX, Mapax, oOydaroliuecs ¢ HapylIeHUEeM
ciyxa ydarcsi OeCKOH(IMKTHBIM CIOcO0aM pelieHus: MPOOJIeMHBIX CHUTYaIlHi,
CIIOPHBIX BOTPOCOB, MPHUHSATUIO HWHOTO MHEHUS, YBOKEHUIO K TOYKE 3PECHHUS
APYroro yeiaoBeKa.

ConepxaHne ypOKOB MaTeMaTHKH TMIO3BOJSIET TakkKe OO0ECIeYnBaTh
ACTETHYECKOE BO3/IEHCTBHE HA JIMYHOCTh, B YACTHOCTH, 3a CYET MPEAbSIBICHUS
aKKypaTHO BBITIOJTHEHHBIX JIUJAKTHUECKUX TIOCOOMH, aHaimm3a wW300paKeHU,
MPEICTABICHHBIX B YUYCOHHKE, BKIIOUAs T€OMETPUUECKAN MaTepral.

OcBoeHue TIyXUMU OOYyYAIOIIUMHCS TMPOTPAMMHOTO Marepuanga Iio
MaTeMaTHUKE OCYIIECTBIACTCS MPEUMYIIECTBEHHO Ha YPOKax IMOJ| PYKOBOJCTBOM
yanutensi. OgHako JUIsi TPOYHOTO OCBOCHHS COJEpKaHHUS Kypca Tpedyercs
MPEAYCMOTPETh PETyJsIpHOE BBHITIOJHEHUE IOMAITHUX 3aJaHUM, WCKIIOYas JTHH
MPOBEICHUS KOHTPOIBHBIX paboT. Ilpm ompenenennm conepkanus u o0BEMA
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JIOMAITHEro  3aJaHusi HEO0OXOAUMO YYEeCTh HEIOMYCTUMOCTh TMEPETPY3KHU
oOyyJaromuxcs y4eOHbIM MaTepUajIoM.

[IporpaMma BKJIIOYAET TEMATHYECKYH0 M TEPMHUHOJOTHYECKYIO JIEKCHKY,
KOTOpasi JOJDKHAa BOWTHM B CIIOBAapHBbIA 3amac TIyXHX oOydarouuxcs 3a CYET
I[eJICHANPaBICHHOU OTPaOOTKH, MPEXKIAE BCEro, 3a CUET BKIIOUCHUS B CTPYKTYPY
CJIOBOCOYETAHUMN, MPEAJIOKEHUIH, TEKCTOB, B T.4. B CBA3M C (HOPMYIMPOBKOI
BBIBOJIOB, BBIJIBIDKCHUEM THUIOTE3, OGOPMIICHHEM JIOTMYECKUX PaCCyKICHUH,
MIPUBEACHUEM JOKA3aTEIbCTB U T.II.

Ilpunyunvr  peanuzayuu-o6pazo6amenbHO-KOPPEKYUOHHOU — pabOOmMuvl  Ha
VPOKAX MAMeMamuKu.

B cootBercTBUM € mpunHyunom HayyHocmu B Xoje 00pazoBaTEIbHO-
KOPPEKIIMOHHOTO  TIpollecca MIpeayCMaTpUBAETCsA, BO-TIEPBBIX, BBHIOOP U
npeabsBICHUE MaTepuaia B COOTBETCTBUU C TPEOOBAHUSIMU M JOCTHIKCHUSMHU
COBPEMEHHOM HayKH, BKJIIOYAsi MaTeMaTUKYy, MEAAroruky, CypJ0neaaroruky u Jp.
Bo-BTOphIX, mnpuoOpeTaeMbie  OOydYarOIIUMHUCS  3HAHUS  JOJDKHBI  OBITh
CUCTeMHBIMH. BocmpusTHe HOBOTO MpeACTaBisieT COOOM MpoIrecc, B KOTOPOM
KaXJI0€ BIIEPBBIC OCBAMBAEMOE SIBJIICHHE, TOT WJIM HHOW HE3HAKOMBIH OOBEKT
paccMaTpuBalOTCSl B CHUCTEME Pa3HOOOpa3HBIX CBS3EH C WHBIMHU SIBICHUSIMH U
00BEKTAaMU: CXOJHBIMH W OTJIMYHBIMH. B-TpeTbUX, NpPENbSBISEMbId MaTepua
JIOJDKEH OBITh TOCTOBEPHBIM, pacIoJiarath MOJJIMHHBIM HAyYHBIM O00BbsICHEHHEM. B
KOPPEKIIMOHHO-00pa30BaTEeIbHOM  MPOIIECCE Ha ypOKax MaTeMaTHKd He
JOMYyCKaeTcs ByJbrapu3alus, Ype3MepHas yNPOUIEHHOCTb U3JI0KEHUSI 3HAaHHUM CO
CCBUIKOM Ha OCOOEHHOCTH 00ydYaroniuxcs, 00yCIOBIICHHbIE HapyIlIeHHeM ciyxa. B
COOTBETCTBHUM C JAaHHbIM [PUHLUIOM MPEAYyCMAaTPUBAETCA  BOIUIOLICHHE
MaTEMaTUYECKUX MPEICTABICHUN U MOHATUN B TOYHBIX CIIOBECHBIX 0003HAUEHUSX,
onpeneneHusx. Kpome Toro, BaKHbIM yCIIOBHEM IPHUHIIMIA HAYYHOCTU SIBIISETCS
Takas OpraHusaisi o0pa3oBaTeIbHO-KOPPEKIIMOHHOTO Mpoliecca, Koraa y TIyXux
obOy4Jaromuxcs GOpMHUPYIOTCS aOCTpaKIIMK U 0000IEHNS KaK YMIIUPUUYECKOTO, TaK
U TEOPETUYECKOTO THUIA. DTO MPENAINOaraeT MOCTHKEHUE BHYTPEHHUX CBSI3EU U
3aKOHOMEPHOCTEM MAaTEeMAaTUYECKUX SBJIICHUW, OTHOIIEHWH, 3aBHUCHUMOCTEH.
Hayynocts B 00ydeHMuM MaremaTwke (anredOpe, reoMeTpuu) oOecredruBaeTCs
TAaKKE€ 3a CU€T NPEAOCTABICHUS MaTepuaa, Kacaroulerocss HCTOPUYECKOTO
Pa3BUTHSA 3TOM HAYKU U €€ COBPEMEHHBIX JOCTUKECHUM.

B coorBercTBUM C nmpuHyunom passusaoweco o00OyueHus TpedyeTcs
o0OecrieuynBaTh CTAHOBJICHHE IIO3HABATEIBHBIX M TBOPYECKUX CIOCOOHOCTEH
oOydJaromuxcs, yOpaBlICHUE TEMIIAMH W COJAEPXKAHUEM HX MaTeMaTHUYECKOTO
Pa3BUTHSA 3a CUET COOTBETCTBYIONINUX BO3eHCcTBHI. B pe3ynbprate o0yuenue Oyaer
«BecTH» 3a coboi passutue. Ilpu 3TOM TpeOyercs mMpeabsBICHUE MaTepuana C
ya€TOM 0COOBIX 00pa30BATENBHBIX MOTPEOHOCTEH, PEUYEBHIX W IMMO3HABATEIHHBIX
BO3MOXXHOCTEH, WHIWBHIYATbHBIX OCOOCHHOCTEH TIyxux oOyuaromuxcs. Kpome
TOr0, MPEIyCMAaTPUBAECTCA  BKJIIOUYEHUE B  COACPXKAHUE  YPOKOB  KakK
pPENpPONYKTUBHBIX 3aJaHuM, TaK MW CO3/JaHUE CHUTyallUuid TM03HABaTEIbHOTO
3aTpyJHEHUs, 3aJaHuil NpoOJeMHOro xapakrepa. B dmucie TumoB 3anaHuil
MpeaycMaTpUBAETCS BHICOKUM yAENbHBIM BEC TaKUX, KOTOPbIE TPEOYIOT aKTUBHOTO
WCMOJIB30BAHUS CIIOBECHOU PEUMU.
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C yuétoM npunyuna eocnumsigaroujeco o0yyenuss IPOrpaMMHbBIA MaTepHal
JOJDKEH OBbITh OPUEHTHPOBAH Ha pa3BUTHE y TIAyXUX oOOydaroumxcs
MOJIOXKUTENIbHBIX MOPAJIbHBIX W HPABCTBEHHBIX KayecTB. YUeOHBIM Marepuan
Ha3BaHHOTO Kypca oOJaJaeT 3HAYMTEIbHBIM BOCHUTATENIBHBIM MOTEHIHAIOM, B
CBSI3M C Y€M JIOJDKEH MCIOJIb30BaThCs AJIA paCIIMPEHHs Kpyrozopa o0yJarouuxcs,
pa3BUTHUSL  KYJIbTYpbl YMCTBEHHOTO TpYyAad, COBEPIICHCTBOBAHHUS HABBIKOB
panMoOHaIbHOM opraHu3anuu pabotsl U Ap. K 3HaunMbIM (aktopam peanusanuu
MPUHIMIA BOCIUTHIBAIOIIETO OOYYEHHUsI OTHOCATCA TJIYOOKO€ 3HAHHE IMpeaMeTa
y4uTeIeM, HHTEPECHOE U IOCTYMHOE ISl 00y4alolUXCsl U3JI0KEHUE MaTepuana.

Ipunyun cessu ob6yuenus ¢ sHcusnbio TpeOyeT, YTOObI MPU OCBOCHUU 3HAHUN
riyxue oOydyarouigecsi, C OJHOW CTOPOHBI, ONHPAJIUCh Ha COOCTBEHHBIN
KU3HEHHBIM M TMpakTH4YecKuil ombIT. C Apyrod CTOPOHBI, BaXKHO OOECIEYUBATH
NpUBJICYEHUE TPUOOPETEHHBIX 3HAHUW M YMEHUW B MOBCEAHEBHOM >KM3HEHHOMU
OpakTUKE, B pa3HbIX BUAAX JEATENbHOCTH. [IpemycmaTpuBaercs peryisipHoe
O3HAaKOMJICHHE OOYy4YaloIIMXCs C TeM, KaK YeJIOBEK HCIOJb3yeT MAaTeMaTHYeCKHUe
3HAHMS B PA3IMYHBIX COI[MATBHO-OBITOBBIX CUTYallUAX, HA IPOU3BOJICTBE U T.II.

Ilpunyun npounozo yceoenmusi 3uanuui 0co0O 3HAYMM B 00pa30BaTENIbLHO-
KOPPEKIIMOHHON paboTe B CBSI3U C OCOOEHHOCTHIO OOYYAIOUIUXCS C HapyIIEHUEM
CllyXa CpPaBHUTEJIBHO OBICTPO 3a0bIBaTh OCBaWBaeMbli y4eOHBIM MaTepuan. B
JAHHOM CBA3U JJISI ICKBATHOIO OCO3HAHUA U MPOYHOIO 3alIOMHUHAHMS MaTepuasa
TpeOyeTcsi omopa Ha BCE COXpaHHbIE  aHAJIU3aTOpPbl, HCIOJb30BaHHE
KUHECTETUYECKUX OIIYIICHUI B BOCIPUITHH MaTeMaTHUYEeCKIX 00beKTOB. BaxHbIM
TAaKXe SBISIETCA YBS3bIBAHUME BHOBb 3allOMHHAEMOI0 C paHee IOJYyYECHHBIMU
3HAHUSIMHU, BKJIIFOUCHUE HOBOT'O 3HAHUS B YXKE€ CIOKUBIIYIOCS CUCTEMY; PA3BUTHE
CIOCOOHOCTH K  OMOCPEJOBAaHHOMY  3allOMHHAHHUIO, COBEPIIEHCTBOBAHUE
COOTBETCTBYIOIIUX  MBICIUTENBHBIX NpUEMOB. TpeOyeTcs MpeaycCMOTpPETh
CHUCTEMAaTUYECKOE HCIOJIb30BAHUE YIPAXKHEHUM HA IOBTOPEHUE U 3aKPEIUICHUE
IPOMJEHHOI0 MaTepruaa ¢ BKIIOUEHUEM B IIOBTOPEHUE AJIEMEHTOB HOBU3HBI.

Ilpunyun ucnonv3oanus HazAsA0HOCMU TPELYCMATPUBAET IOCTEIICHHBIN
[Iepexo] OT HANIAHOCTA K CIOBY, COYETAHUE HAIJSAJAHOCTH CO CIOBOM.
Peanuzanust gaHHOro mnpuHIMMNA TpeOyeT ydéTra TOro, YTO HATJIAHBIE BUIIBI
MBILIUIEHHAS] HAaXOASATCS B TECHOM B3aMMOJIECHUCTBUU CO CIIOBECHO-JIOTUYECKUM
MbIIIJICHHEM.  JlaHHOE€ ~ B3aMMOJCHWCTBHE  HAYMHAECTCA C  MBICICHHOTO
dbopMupoBaHUS HAIJSIIHBIX 00pa30B Ha OCHOBE CIOBECHOTO TEKCTa (Hampumep,
ycIIoBUS 3a7laur) B ¢popMe IepeBoja Ha s3bIK 00pa30B COJAEP)KAaHUS ITOr0 TEKCTa
(3amaun) — ycTHOTO OO MUCHMEHHOTO. B TaHHOM Cily4yae HarisaHbIA MaTepual
MPEACTAET B BUAEC BHEIIHEHM OMOPHI BHYTPEHHUX JEHUCTBUM, KOTOPBIE BBIIOIHSCT
IIYXOW OOydJaromuiicss MoJ PYKOBOJACTBOM Iemarora. Ilo mepe oBmaaeHus
MaTeMaTUYeCKUMHU TOHSATUAMH, aOCTPAKTHO-JIOTUYECKUM MBIIUICHUEM TJIaBHOE
cojiepKaHne B 00yUYE€HUH MAaTEMATUKU COCTABIISIIOT HE CAMU MIPEAMETHI, SIBJICHUS, a
CYILLIECTBYIOUIME MEXKJY HUMU CBSI3M M OTHOWEHUsS. OOBIYHOW HAIrJISIAHOCTH
CTAaHOBUTCA HENOCTATOYHO, B CBSA3M C YEM BCTYNACT B CWIY HPUHYUN
mooenuposanusi. OH HE TPOTUBOIIOCTABIEH NMPUHLMUITY HAIJSIIHOCTH, a SBIISIETCS
€ro BbICIIEH CTyNeHbl. brarogapss MOAENIMPOBaHUIO TIyXue OOydarliuecs B
HarJIsiIHOM BU/Jie (MMOCPEACTBOM CXeM, rpauKoB, YEPTEIKEHM ) OCBAUBAIOT METOJbI U
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CcrocoObl TO3HAHUSI W3yYaeMbIX OTBJICUYEHHBIX CBS3EH W OTHOIICHUN MEXIy
MpeIMETaMH, SIBIICHUSIMM, I[IOMCKAa HOBBIX BHYTPEHHUX OTHOUICHUW U
3aBUCHMOCTEH. B CBOIO oyepenb, HEYMEPEHHOE HCIOJIb30BAaHUE CPENICTB
HArJISITHOCTH MOXET OTBJEKaTh OOyYarolIMXCsl OT TMOCTAaBJICHHOW mepes] HUMU
yueOHOU 3a7auu. B COOTBETCTBUMU C 3THM HE MpeaycMaTpuBaeTCs 3ajepkKka Ha
HarIsHBIX (popMax NEeUCTBUM, CIIOCOOOB BBITIONHEHUS 3aJaHUN B TEX CiIyyasx,
Korja y TIOyXuxX oOydaromuxcs cQOpMHUPOBaHbI MBICICHHBIE 0O0pa3bl ATUX
nerictBuil. OHAKO NpPU BO3HMKHOBEHUM TPYIAHOCTEH B CBSI3M C OCBOCHHEM
Marepuaia, MpPEACTaBICHHOr0 B OTBICYEHHOW QopMe, MpeaycMaTpuBaeTcs
BO3BpAILCHUE K HAIJISTHO-TIPAKTUYECKON OCHOBE 3a/1aHUA.

Ilpunyun unousudyanbno2co nooxoda K o0Oyyarwumcsi B YCIOBHUIX
KOJUICKTUBHOTO OOyYeHHUsI MaTeMaThKe mpeaycMaTpuBaeT Yyd€T TOro, 4TO
YMCTBEHHBIC, PEUEBbIC, KOMIICHCATOPHBIE BO3MOXXHOCTU TIYyXHUX OOYYarOIIUXCs
paznuuHbl. B 3T0M cBsI3u TpeOyeTcss MHAUBUAYATU3aIUs 3aJJaHUI 110 KOJIUYECTBY U
COAECPKAHUIO, TPEAYCMATPUBAIOTCA  pa3JUYHBIE MEpbl TOMOIIA  Pa3HbIM
oOydJaromumcs.

Ilpunyun onoper 6 00OyueHUU Mmamemamuxe HA 300pPOGble  CUNbL
ooyuarowezocsi TpeOyeT KOPPEKIIMOHHOW HAIMPaBICHHOCTH 00pPa30BaTeIbHOTO
nporecca. [myxue oOyuaroniypecs OBIAJCBAOT MaTeMaTHUYECKUMU 3HAHUSAMHU
MPEUMYIIIECTBEHHO TIOCPEJCTBOM CIIYXO-3PUTEIBLHOTO BOCIPHATHS Y4EOHOTO
Marepuaia ¢ akTUBHBIM MPUBJICYEHUEM COXPAHHBIX aHAJIU3aTOPOB, MOAKPEILISIS U
pacmpssl ToJy4daeMmble 3HaHMsS Ojarojapsi TNPAKTUYECKOW JesTeNIbHOCTH,
YyBCTBEHHO, JIBUTATEIBHOTO, OCS3aTE€IbHO BOCIPUHUMAS MAaTeMaTUYECKHUE
00BEKTHI U sABJIEeHUS. PazHOOOpa3HbIe BUIBI JEATEIHLHOCTU, HArpyKas paziuyHbIe
aHANIM3aTOPhI, Yallle WX COYETaHHUs, MO3BOJIAIOT CO37]aBaThb B CO3HAHUU OoJee
SICHBIE U TIPOYHBIE 00pa3bl MOHATHS U3Yy4aeMOro MaTeMaTHUYECKOT0 MaTepuara.

Ipunyun desmenvrocmno2o N00Xo00a OTPAXKAET OCHOBHYIO HANPABIECHHOCTh
COBPEMEHHOW CHCTEMBl O0O0pa30oBaHUsl TIIyXOro OOy4aromerocs, B KOTOPOM
JeSTENBHOCTh pacCMaTpUBaeTCs Kak mpoiiecc (popMupoBaHus 3HAHHUM, YMEHUHN U
HaBBIKOB M Kak yCJIOBHE, OO0ECnedynBaroniee KOPPEKIIMOHHO-PA3BUBAIOIIYIO
HAIPaBJICHHOCTh OOpa3oBaTelabHOr0 mporecca. Ocoboe MecTo B peanu3aiuu
JAHHOT'O MPUHIMUIIA OTBOAUTCS MPEAMETHO-IIPAKTUUECKOMN NIESITEIIBHOCTH, KOTOpas
paccMaTpUBaETCs KaK CPEeACTBO KOPPEKLUHMHU U KOMIIEHCALIMU BCEX CTOPOH NICUXUKH
TIIyXOro O0O0ydYaromerocs — B COOTBETCTBHHM C TICHXOJIOTMYECKOW TEOopueu o
JNEATENIbHOCTHOU JIETEPMUHALIMU IICUXUKH.

Ipunyun eouncmea obyuenuss mamemamuxe ¢ paseumuem Cl108eCHOl pedu U
Hepeuegblx NCUXu4eckux npoyeccog OOYCIOBIEH CTPYKTYypOHl HapylIeHUs,
0COOBIMH  00pa30BaTEIbHBIMA ~TOTPEOHOCTAMH TIyXuX oOyuwaromuxcs. B
COOTBETCTBHH C dTUM B XOJE YPOKOB TpeOyeTcsi ynensiTh BHUMaHUE padoTe Haj
MAaTEMAaTH4YE€CKOW TEPMHUHOJIOTHEN, pPACclIMpATh 3amac MOJAEIEM W BapUAHTOB
BBICKa3bIBAHUI MaTeMaTH4EeCKOro cojiepxanus. OBIaJeHUe CIOBECHOW pEYbl0 B
XO0ZIe ypOKOB MaTeMaTWku (aireOpbl, TEOMETPUH) SBISETCS  YCIOBHEM
JNAJbHENIIEr0 U3Yy4YEHUs STOM AUCHMIUIMHBI, a TAK)KE OCBOCHHUS LIMPOKOrO Kpyra
MaTeMaTU4YEeCKUX U KUTECUCKUX MOHSATUHN, UCTIOIB3YEMbIX B 00UXO/IE.



7

[lenenanpapienHasi paboTa MO Pa3BUTHUIO CIOBECHOW peud (B yCTHOM U
MUCbMEHHON (opMax), B TOM YHUCJE CIyXO-3pUTEIBHOTO BOCHPUSTHS YCTHOM
peuu, peuyeBOro clyxa, MPOU3HOCUTEIHLHON CTOPOHBI peuu (MPEekIe BCEro,
TEMaTUYECKON U TEPMHUHOJIOTHYECKON JIEKCUKHU YUECOHON NUCIUIUIMHBI U JIEGKCUKHU
110 OpraHU3aIy YYeOHOU IEeSITeIbHOCTH ) MPEAYCMAaTPUBAETCS Ha KaXJI0M YPOKE.

B mporecce ypokoB maTeMaTtuku TpeOyeTcs OJHOBPEMEHHO C Pa3BUTHEM
CJIOBECHOM peun oOecrneurBaTh pPa3BUTHE Yy TIIYXUX OOyYaroOUIuXcs APYrux
MICUXWYECKUX TMPOIECCOB. B 4YacTHOCTH, MperycMaTpuBaeTCs PYKOBOJICTBO
BHUMaHUEM OOYYarOUIMXCsl Yepe3 MOCTAaHOBKY M aHaIM3 y4eOHBIX 3aj/1ad, a TaKKe
COCPEIOTOUYCHUE U TMOJJAepKaHUE BHUMAHMS 3a CUET NPUBJICUYCHUS CPEJCTB
HATJSIAHOCTH, BUJIEOMATEPUATIOB, JOCTYIHBIX [0 CTPYKTYype M COJEPKAHUIO
CIIOBECHBIX HHCTPYKIIMH. Pa3Buthe mamsitTh oOecneyuBaeTcsi MOCPEACTBOM
COCTaBJICHUS CXEM, aHaJM3a COJEp)KaHMs TaOJuL, TEKCTOBBIX 3anady. Pa3Burue
MBIIUICHUST M €ro omnepanuid obecreyumBaeTcss 3a CU€T  YCTAHOBJICHUS
MOCJICIOBATEIBHOCTH  BBITIOJHEHUSI BBIUUCIUTEIBbHBIX JIEUCTBUN, MTPUUMHHO-
CJIEJICTBEHHBIX CBsi3eil U 1p. B oOpa3oBaTenbHO-KOPPEKIIMOHHOM paboTe ciemyeT
C/eNiaTh aKIEHT Ha Pa3BUTUHU y O0YYAIOMIMXCS CIOBECHO-JIOTMYECKOTO MBIIUICHUS,
0e3 4ero HeBO3MOKHO MOJIHOIEHHO PACCYXKIaTh, J€JaTh BBIBOJbI, OCYIIECTBIATh
BBIJIBMKEHHE M TIPOBEPKY THUIMOTE3. B JaHHOW CBSI3M NPOTrpaMMHBIA MaTepHal
JIOJKEH M3JIaraThCsl YYUTENIEM SICHO, MOCIEI0BATENIbHO, C BKIIOUEHUEM CUCTEMBI
apryMEHTOB U TIOJIHBIM OXBaTOM TeMbl. BaXkHas pojib B Pa3BUTUU Yy TIIYXUX
00y4YaromMXcsl CIOBECHO-JIOTMYECKOTO MBIIUICHUS MPUHAMIEKUT OOCYKIACHUIO U
BBIBEJCHUIO (POPMYII, MOAECIUPOBAHUIO MPAKTUIECKUX 3a]]a4 C TTOMOIIBI0 GOpMYT,
BBITIOJTHEHUIO BBIYUCIICHUH 110 hopMysam u Ap.

B cooTtBercTBUM ¢ npunyunom uHmeHcugukayuu peuesoco o0OUjeHUs
(KOMMYHHMKAaTUBHOCTH) TpeOyeTcsl Co3AaHue Ha ypOKaxX MaTEeMaTHUKH CHUTYyaluu
pedeBoro oOmieHus. st storo, xkak u Ha »Tane HOO, BaxXHO MPaKTUKOBATH
pasnmuuHblie (OpPMBI pabOTHI TIYXHX OOyYArONIUXCS: MapaMu, OpuragamMud u JIp.
Jlanusie Qopmbl  pabOThl, HapsAy C WHBIMH, TMO3BOJSIOT OCYIIECTBIATH
KOMMYHUKAaTUBHOCTh ~ Y4eOHOrO MaTeMaTHYecKOro Marepuajga ¢ camMow
opraHuzanuyd paboThl Ha YpPOKE, aKTUBH3WPOBATH «MAaTEMATHUYECKHI» CIOBaph,
«MaTeMaTHYECKyI0» (Dpa3eosoruio, COBEPIICHCTBOBATh y O0YUYAIOIIUXCS YMEHHS
JI0Ka3bIBaTh, PacCcykKaaTh, (OPMYIHUPOBATh BBIBOJIbI, M3BIEKATh U AHAIU3UPOBATH
nHOOPMAITUIO MATEMAaTUYECKOTO COICPIKAHN.

B mpomecce 00pa3oBaTenbHO-KOPPEKIIMOHHONW pabOThI  MOTYT  OBITH
WCITIOJIb30BaHbl NMHU(POBHIE TEXHOJOTHUU, K KOTOPHIM OTHOCST WH(OPMAIMOHHO-
oOpa3oBaTeIbHbIC Cpeabl, AIEKTPOHHBII o0pa3oBaTeIbHBIHI pecypc,
JUCTAHLIMOHHbIE 00pa30BaTEIbHbIE TEXHOJOTHH, »JJIEKTPOHHOE OOy4YeHUe C
MTOMOIIIO HHTEPHETA U MYJIBTUMEIHA.

[IpeumymiectBamu WCIIOJIH30BAHUS U (POBBIX TEXHOJIOTUN B
o0pa3oBaTeIbHO-PEAOMINTAIIMIOHHOM  TIPOIECCe  SBJISIOTCS  JIOCTYITHOCTD,
BapUATUBHOCTh, HATVISIHOCTh OOydYeHHWs, oOpaTHass CBS3b YYHTENIS C
0Oy4JaroIMMHUCS, TTOCTPOCHNE WHANBUAYATHLHON TPACKTOPUH W3Y4YEHUS Y4EeOHOTO
Marepualna, oOy4eHHue C MPUMEHEHUEM HHTEJUIEKTYaJbHBIX CHCTEM IOJJIEPKKHU
(nng amantanuu yueOHOro MaTepuaia K 0cCoObIM 00pa3oBaTesIbHBIM NOTPEOHOCTAM
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oOyuvaromuxcs). Opranuzanus oOy4deHUs Ha OCHOBE IU(MPOBBIX TEXHOJIOTHI
MO3BOJISIET ~ AKTUBU3MPOBATH KOMIIGHCATOPHBIE MEXAaHH3MBI  O0y4aromuxcs,
OCYLIECTBIISITh  00pa30BaTENbHO-PEAOMIUTAMOHHBIM  IPOLECC Ha  OCHOBE
MTOJINCEHCOPHOTO MOAX0a K MPEOIOJICHUIO BTOPUYHBIX HAPYIIEHUH B PA3BUTHH.

[{udpoBbie TEXHOIOTHHA MOTYT MCTIOIL30BATHCS B PA3IMYHBIX BapHallUsIX: B
BUJIE MYJBTHMCIUWHBIX TIPE3CHTAIMi, Kak Y4eOHWK W paboyas TETpanab, B
KaueCcTBE CJIOBAps WM CIIPABOYHUKA C YUSOHBIMHU BUACOPMIBMAMH, KaK TPEHAKED
JUTSI 3aKPETICHUS HOBBIX 3HAHWU WM B BUJE TIPAKTHYECKOTO ITOCOOMS.

NudopmanimonHo-o6pa3zoBaTenbHas cpeia 00pa3oBaTeIbHOTO YUPEXKIACHUS,
OpraHW30BaHHAas C  WCIOJb30BaHWEM  ITM(PPOBBIX  TEXHOJOTHH, JODKHA
o0ecrieunBaTh:

—  WHPOPMAIMOHHO-METOUYCCKYI0  TOJJICPKKY  00pa3oBaTEIILHOTO
nporecca ¢ y4€ToM 0coObIX 00pa3oBaTeNbHBIX MOTPEOHOCTEH 00ydarouuxcs ¢
HapYIICHUEM CITyXa;

— IUTAaHMpOBaHUWE 00pa30BATENBHOTO IIpollecCa M €ro  PecypcHOro
oOecrieueHUsI B COOTBETCTBUU C (eepaIbHBIMH TPEOOBAaHUSIMH OCHOBHOT'O
oO1rero oOpa3oBaHus;

— MOHHUTOPHMHT M (QUKCAIMI0 XOJa M Pe3yJbTaTOB 00pPa30oBaTEIIBHOIO
nporecca JUIS  OTCIICKWBAHMS JIMHAMHKHA YCBOCHHMS YYeOHOTO Marepualia
0OyJaroIIMMHUCS C HApYIICHHEM CITyXa;

— y4€T CaHWTAPHO-IIHJIEMHOJIOTHYCCKUX TpeOOBaHUN MpU OOYUYCHHH
IIKOJIBHUKOB C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3/0POBBSl (C HapyLICHUSIMU
ciyxa);

— COBpEMEHHbIE MPOIeAYPHl CO3/IaHus, MTOKCKa, cOopa, aHan3a, 00paboTKH,
XpaHEHHUs U MPeACTaBICHUS HHPOPMAIIUH;

— JUCTAaHIIMOHHOE B3aMMOJICHCTBHE BCEX YYACTHUKOB 0OOpa30BaTEILHOTO
nporecca (oOydaronmuxcss ¢ HapylIeHHEM CIyXa, WX pOJuTeNel (3aKOHHBIX
Npe/ICTaBUTENECH), MeIarorndeckux paOOTHUKOB, OPraHOB YIpaBICHHUS B cdepe
oOpa3oBaHus, OOIIECTBEHHOCTH), B TOM YHWCJIE MPU pean3aliui AUCTAHIIMOHHOTO
oOpa3zoBaHUsI.

B pesynbrate ucnonp3oBaHMs MU(PPOBBIX TEXHOJIOTHH B 00pa30BaTEIbHOM
nporecce y oOydaroluxcsi ¢ HapylIeHHeM ciayxa (GOpMUPYIOTCS YeThIpe BUA
1ppoBoii KOMIIETEHTHOCTH

*HH(pOpPMAIIMOHHAS W MEIUAKOMIIETEHTHOCTh (CIMOCOOHOCTh paboTaTh C
pa3HbIMU ITUGPOBBIMH PECYpPCaMU),

*KOMMYHHKATUBHAss  (CIIOCOOHOCTh  B3aUMOJICMCTBOBATH  MOCPEIACTBOM
6110T0B, (HOPYMOB, YATOB U JP.),

*TeXHUYECKas (CIIOCOOHOCTh HMCMOJB30BaTh TEXHHUECKHE W MPOTPAMMHBIC
CpeAcTBa),

smoTpebuTensckas (CMOCOOHOCTH pemarh C  TOMOMIIBI0  IHQPPOBBIX
YCTPOMCTB U MHTEPHETA Pa3IMUHbIe 00pa30BaTEIbHbIC 3a1aUH ).

HeJII/I H3YICHUA y‘l@ﬁHOFO npeamMeTa «MaTemaTuKa



9

Llenv yuebHOU Oucyuniunbl 3aKIOYaeTCs B O00ECICYCHUU OBJAJCHUS
IIIYXUMH OOYYarOIIMMHCS HEOOXOAUMBIM (OIpenesieMbIM CTaHIAPTOM) YPOBHEM
MaTeMaTU4YeCKON MOJTOTOBKU B €IMHCTBE C PA3BUTHUEM MBIIIJICHUS U COLUATIbHBIX
KOMIIETCHIIMM, BKJIIOYAS:

— (¢opMuUpOBaHUE IIEHTPAIBHBIX MATEMAaTUYECKUX TMOHATUM (YHUCIIO,
BEJIMYMHA, TreoMeTpuyeckas (Qurypa, nepeMeHHas, BEPOATHOCTb, (QYHKIUS),
o0ecrieunBalOIUX MPEEMCTBEHHOCTh W TEPCHEKTUBHOCTH MAaTeMaTHYECKOTO
o0Opa3oBaHus 00y4aroLUXCS;

— moJiBeicHUuEe 00yJarouuxcs Ha JOCTYITHOM JIJIsi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3U MAaTEMAaTUKU U OKPYXKAIOIIETO0 MHUpPa, TOHUMAaHWE MaTEMaTHUKH Kak
4acTu 0OIIeH KyJIbTYphl YEJIOBEUECTRA,;

—  pa3BUTHE  MHTCIUIGKTyaIbHBIX M  TBOPYECKUX  CIIOCOOHOCTEH
oOydJaromuxcs, TMO3HABATEIILHON aKTHUBHOCTH, WCCIIECIOBATEIILCKUX YMEHH,
KPUTUYHOCTH MBIIIUICHUS, UHTEpEca K U3YUEHUIO MAaTEMAaTUKU;

— (QopmupoBanne (QPyHKIHUOHATIBHOW MaTeMAaTHYECKONW TIPaMOTHOCTH:
YMEHHUS paclo3HaBaTh TMPOSBICHUS MAaTEeMaTUYECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEAIbHBIX KU3HEHHBIX CUTYalUSIX W MPU U3YYCHUU IPYTUX
y4eOHBIX  TIPEAMETOB, TMPOSBICHHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
dbopMyTHUpOBaTh UX HA S3BIKE MATEMATUKU U CO3JaBaTh MAaTEMAaTHUYECCKHUE MOJICIIH,
IPUMEHATh OCBOCHHBIM MAaTeMaTHYECKHU amnmapaTr [Js pPEIICHUs MPaKTUKO-
OpPUCHTHPOBAHHBIX 3aJlady, MHTEPIPETUPOBATH U OICHUBATH IOJyYCHHBIC
pE3yIbTaTHI.

Mecto npeameTta «MaTreMaTHKa» B Y4eOHOM ILIaHe

VYyeOubiii npenmer «MaTemMaTukay BXOIUT B TNPEIMETHYIO 00J1acTh
«MareMatuka 1 HTHPOPMATUKAY, ABIISSICH 00s3aTEIIbHBIM.

VYyeOnbiii npeamer «MateMaTrukay SBISETCA OOIIMM JUIsl 00YYaronuxcs ¢
HOPMAaTUBHBIM Pa3BUTUEM U C HAPYLIEHUSMU CIIyXa.

B 5-10 xmaccax ydeOHBIH mpeameT «MaremaTuka» H3ydaeTcs B paMKax
CJIEIYIONINX YIYEOHBIX KYPCOB:

B 5—6 Kiaccax — «MaremMaTHnka,

B 7-10 kmaccax — «Anrebpa» (BKJIFOYas 3JEMEHTHI CTAaTUCTUKUA W TEOPUHU
BepoATHOCTEN), «I'eomeTpusi», « BEepoSTHOCTh U CTATUCTUKAY.

Conep:xkanmne y4eOHOT 0 mpeaMeTa

Conepxanue yueOHoro mnpeamera «MartemaTuka», NOPEICTABICHHOE B
paboueit mporpamme, cootBeTcTByeT ®I'OC OOO, amanTtHpoBaHHOH OCHOBHOM
o0Opa3oBaTeIpHOM MporpaMMe OCHOBHOTO 0011Iero 0O0pazoBanus (BapuaHT 1.2).

Conep:xanne yueOHoro npeagmera «MaremaTuka»
5 KJIACC
(1-it rox o0yuenust Ha ypoae O0O)

Harypanbnbie uncna. JlelcTBus ¢ HaTypajabHBIMU YUCIaMHU

Harnsannas reomerpus. JInHnM Ha IIIOCKOCTH

OOBIKHOBEHHBIE IPOOH

Harnsannas reomerpusi. MHOroyroiabHUKH

Jecstuanblie 1podu

Harnsgnas reomerpusi. Tena u ¢purypsl B IpOCTPAHCTBE
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O60011IeHne U cucTeMaTH3alus U3YYEHHOT O MaTepuraia

Buowt oeamenvnocmu odyuarouwguxca:

— 00CyXJIeHE pacCMaTPUBAEMBIX MOHITHH, (HOPMYJIUPOBAHKE TIPABUII;

— BbIIeJICHUE (B COOTBETCTBHM CO CIIOBECHOW MHCTPYKIIMEH) U CIOBECHOE
0003HaYeHUE N300paKEHHBIX O0BEKTOB;

— BBINOJIHEHUE Tpaduyeckux padboT (Mo CIOBECHOM MHCTPYKIUU, 00pasiry,
10 aHAJIOTHH U Jp.);

— BBINOJIHEHUE BBIUUCICHUN B YCTHOW U MUCbMEHHOM (hopMax;

— COCTaBJICHHUE TIJIaHa U 00CYKJeHue croco0a pelieHus 3a1a4u;

— obcyxnenue u BbIBOA (Gopmyn (dopmyiabl TyTH U Ap.), 3HAYCHUU
BXOJISIIIUX B HE€ OYKB; HAX0XKACHUE 10 (hOpMYJie YKa3aHHBIX JAHHBIX;

— MOCTPOCHUE JIOTUYECKUX 1IETIOYEK MPHU JI0KA3aTETLCTBE U JUAJIOTE U .

TemaTuueckasi ¥ TEPMUHOJTOTHYECKAS JIEKCUKA

Cnoea u crnogocouemanust

Jlenenue, 10Ka3aTeIbLCTBO, SAUHUIIBI U3MEPEHUS, 3a/laua, U3MEPEHUE JITTUHBI
CTOPOHBI, KOOPJIMHATHBIA Jy4, KOOPAUHATHI, Jy4, MHOTOYT'OJIbHUK, HATypaJIbHOE
YHCJIO, HEPaBEHCTBO, OTPE30K (AJIMHA OTpEe3Ka, KOHIIBI OTpPe3Ka), IIOCKOCTh,
npsiMasi, paBHbIE OTPE3KH, PACCTOSHHUE MEXKIYy TOYKaMH, TOYKA, TPEYroJIbHUK,
TIKana.

bykBeHHass 3amuch BBIPAKCHUs, BBIUUTAEMOE, BBIUMTAHHE, HAXOXKICHUE
3HAYCHUS, MEPUMETP, IUIONIAb, PAa3HOCTh, CBOWCTBA CIIOKEHUS M BBIUUTAHMUS,
cliaraeMeble, CII0KEeHHE, YACIOBOE BHIPAKEHHE, YUCIIOBOE PABEHCTBO.

KBagpar, ky0, MHOXHUTENIb, HAXOXKICHUE 3HAYCHUS TEPEMEHHOM,
OCHOBaHHE, OCTaTOK, MPOM3BEICHHUE, CMBICI BBIPAXKEHUS, PACIPEACIUTEIHLHOE
CBOMCTBO  YMHOXEHHS, COYETATEIbHOE CBOWCTBO  YMHOXEHHS, CIOCO0
HAXOXJACHUS JEJICHHs, CIIOCO0 HAXOXKIEHUS YMHOXKEHHS, CTENEeHb, YMHOXXEHUE,
YaCTHOE, YNPOIICHHE BHIPAKECHUS, YTCHUE BBIPAKCHUH.

Ap, BepIINHBI, BPEMsI, BBIYUCIICHHUS], TEKTAp, TPaHU, ACIIUMETP, KBaJAPATHBIHI
METp, KHUJIOMETp, KyOWYecKui caHTUMETp, 00BEM KyOa, 00BEM HIWIKHEH TpaHw,
napajulesienume]l, MepuMeTp KBaapara, NEpPUMETpP MNPSAMOYTOJIbHUKA, IUIONIAIb
(kBagpaTa, HWKHEH TpaHM, MOBEPXHOCTH KyOa, MOBEPXHOCTU Mapalieienumnesa,
IPSIMOYTOJILHUKA), POCTOM croco0 BBIUMCIICHUSA, IPSIMOYTOJTbHBIT
napajjieienunen, paBHble (QUTypbl, paccTosHue, péOpa, dopmyna, dopmyna
Iomaan, Gopmya myTH.

Brigenenne yactu, BelUMTaHUE APOOECH, IeIeHNe HA YacTH, TUAMETp, IPOOHu
C OJIWHAKOBBIM 3HaMEHATeleM, JApoOb (MpaBWiIbHBIE / HEMpaBUIBHBIE IPOOH),
3amuch apoOei, 3HaMEHaTelb, HAXOXKJEHUE 3HAaueHUsT OYKBEHHOTO BBIPAKECHUS,
OOBIKHOBEHHBIE JpOOH, pacmojoKeHue apoleid, clokeHue apoOei, cpaBHEHHE
IpoOei, IEHTp Kpyra, YHCIUTENh, YTEHUE APOOCii.

Hecatuunbie ApoOu, AeleHue AECATUYHOW NpoOM HAa HATypallbHOE YHUCIIO,
3aIUCh JIECATUYHBIX APOOCH, 3amich OOBIKHOBEHHOH JpoOHM B BHJIE JIECATHYHOM,
3alUCh NPOU3BEJICHHS B BUJIE CYMMBbI, HAXOXJEHUE APOOU OT YKCIIa, HAXOXKICHHE
3HAYeHUS OYKBEHHOTO BBIPAKEHUS, OKPYIJICHHUE YKCEN, MEPEeMECTUTEIbHBIN U
COUETATENIbHBIA 3aKOH CJIOXKEHHUS JEeCITUYHBIX Jpo0Oeil, MepeMeCcTUTEIbHbIN U
COUYETATENIbHBIA 3aKOHBI YMHOKEHHUSI, TPUOIMKEHHBIE 3HAYEHUS YHCEN, CPElIHEe
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apu(pMeTH4YecCKoe, YMHOXEHUE JECATUYHOM JApoOM Ha HaTypajJbHOE YHCIIO,
ypaBHUBAHUE YHCIIa 3HAKOB, YTEHUE JE€CATUYHBIX APOOEil.

N3mepeHre yrioB, MHUKPOKAJIBKYJIATOP, HAXOKJIECHHE YacTU OT YHCIA,
HAXO0XKJEHUE YHUCIA MO €ro 4acTH, MOKa3aHHsl, IOCTPOEHUE YIJIOB, TPAHCIOPTHUD,
yroJi (psIMOi, TYNo, OCTpbId, pa3BEPHYTHIN ), UEPTEKHBINA TPEYTOJIbHUK.

Dpaswi

S Oyny nepeducnsaTh nepBble 17 yncen HaTypaIbHOrO psa.

S wmory (roroB) TMpUBECTH MPUMEPHI JBY3HAYHBIX (TpPEX3HAUHBIX,
MIECTU3HAYHBIX ) YHCEIL.

Ham mnpencrout (HyXHO, cleayeT, HEOOXOAMMO) BBIOpaTh E€IWHUYHBIN
OTPE30K U OTMETUTH HAa KOOPAMHATHOM JIy4€ TOUKH, KOOPAUHATHI KOTOPHIX ...

Otpe3ok AC pa3OuBaeT NPSIMOYTOJbHUK Ha JBa PABHBIX TPEYroJbHUKA!
ABC u ADC.

[Inomaar KaXXaoro TpEeyroJbHUKAa paBHA IMIOJOBUHE IUJIOLIAU BCETO
OpSIMOYTOJIbHHUKA.

KBaapar — 370 npsIMOYTOJIbHUK C PaBHBIMH CTOPOHAMH.

Sl mory (xoudy, TOTOB) MPHUBECTH MPUMEPHI MPEIAMETOB, KOTOPbIE HUMEIOT
dbopMy IPSIMOYTOJIBHOTO NapaJijIesIeuIe 1a.

Sl Mory OTBETMTh Ha BONPOC O TOM, CKOJIbKO p&Oep W BEpIIMH Y
IPSIMOYTOJILHOTO TapaJijIesIeUIe 1a.

[IpaBunbHas npoOb MeHblIe enuHulbl. HenpaBuibHas apoOb Oomblie Uiu
paBHA €AUHMUIIE.

51 Mory (TroToB) MPUBECTH MPUMEDP YUCIOBOTO BBIPAKEHUS U OOBSICHUTD, KaK
HAlTH 3HAYEHUE YHUCIOBOTO BBIPAYKEHUS.

51 Xouy MpUBECTH NPUMEP OYKBEHHOT'O BBIPAYKEHUSI.

MBI y3HanM 0 TOM, YTO MIPOU3BEAECHUEM JECATUUHON TPOOH M HATYpaJIbHOTO
Yucia Ha3blBAlOT CYMMY CJIaraeéMblX, KaXKJJ0€ U3 KOTOPBIX paBHO ATOW Apodu, a
KOJIMYECTBO CJIAra€MbIX PABHO 3TOMY HaTypaJbHOMY YHUCILY.

C DoMOWBI0O  MHUKPOKAIBKYJIATOPA  MOJHO  BBIIIOJNHATH  pa3HbIE
apudmeTndyeckue NeUCTBUSA: CI0XKEHUE, BHIYUTAaHUE, YMHOKEHUE, JIEJICHHE.

IIpumepHuie 6160001

JUis  cuéra TmpeIMETOB NPUMEHSAIOT HaTypajlbHble uucia. JloOoe
HaTypaJIbHOE YHMCIIO MOYKHO 3amucaTh ¢ moMolleio aecsatd nudp: ot 0 1o 9. Takas
3alMCh YKCE HasblBaeTcs AecaTHUHOM. IlocienoBaTelbHOCTh BCeX HATypalbHBIX
YHCeJl — 3TO HaTypaJIbHBIN psit. CaMoe MaJIeHbKOE HaTYpaJIbHOE YUCIIO — €IMHHULIA.
B HaTypanbHOM psiiy Kaxaoe cienyrollee yucio Ha 1 Gombiue mpenpiaymero. B
HATypaJbHOM DAy HE ObIBaeT HAMOOJNBINETro umcia, oH OeckoHeueH. [ludpa 0
03HA4YaeT OTCYTCTBUE EIWHUI[ JAHHOIO pa3psla B JECITHUYHON 3alMCH YHCIA.
[udpa 0 cinyxut u 11 0003HAUECHUS YHUCTIA «HYIbY». ITO 3HAUUT — «HH OJTHOTOM.
Hynb K HaTypaJIbHBIM YKCJIaM HE OTHOCHT.

Ecnu npubaBuTh K HATypaJbHOMY YHCIY €IWHHUILy, YTO TOJY4YUTCA
clelyroniee 3a HUM 4uciio. Yucma, KOTOpbIe CKIIaJIbIBAIOT, Ha3bIBAOT CIAraeMbIMHU.
Yucio, noayyaromeecs Mpyu CI0KEHUH 3TUX YUCEIT, — 3TO CyMMaA.
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Beipaxkenue, coxpepxaiiee OyKBbI, Ha3bIBAa€TCSI OYKBEHHBIM BBIPAKEHUEM.
BykBel TyT MOryr 0003Hauath paszHble LU(pbl. Yuciaa, KOTOPHIMH 3aMEHSIOT
OYyKBY, Ha3bIBalOT 3HAYEHUSIMHU 3TOI OYKBBHI.

Mpl 3HaeM pa3Hble CBOWCTBA CJIOXKEHUA. BO-TIEpBBIX, NMPU IEPECTAHOBKE
CllaraéMbIX CymMMa 4YHCell HE H3MEHSETCS. JTO CBOMCTBO CIOKEHMSI HA3bIBAIOT
MEePEMECTUTENbHBIM. BO-BTOPBIX, UTOOBI MPUOABUTh K YHUCIY CYMMY JIBYX YHCEI,
MO>KHO CHayasa npubaBuTh neppoe ciaaraemoe. [IoToM K Mmoy4eHHON cymMmMe Hajo0
npuOaBUTh BTOPOE  CllaraéMoe. JTO  CBOWMCTBO  CJOKEHHSA  Ha3bIBaeTCS
coueTaTeNbHbIM. B-TpeTbux, oT mpubaBieHus HyJIs YUCIO HE U3MEHSIETCs. 3HAYUT,
ecnu npuOaBUTh K HYJIIO KaKoe-HUOYAb YHUCIO, TO MOJYYUTCS NpUOABICHHOE
YHCIIO.

[IpousBeneHue AByX Yncea HE UBMEHSETCS MPU MEPECTAHOBKE MHOXKHUTEIIEH.
OTO CBOMCTBO YMHOXXEHHSI Ha3bIBAIOT IMEPEMECTUTENbHBIM. YTOOBI YMHOXUTH
YHCJIO Ha MPOU3BEACHUE IBYX YHMCEN, MOKHO CHayajia YMHOXHUTh €ro Ha MEPBBIH
MHOXXUTEb. [lOTOM TMONy4yeHHOE NPOU3BEJAECHUE HAJ0 YMHOXKHUTH Ha BTOPOM
MHOKUTEJb. ITO CBOMCTBO YMHOKEHHS HA3bIBAIOT COYETATEIbHBIM.

Jlenenne — 5TO JEUCTBUE, C TMOMOIIBIO KOTOPOrO MO MPOU3BEICHUIO U
OJIHOMY M3 MHOKUTEJEH HaxOoIAT APYyro MHOXHTeNb. Yucio, KOTopoe JeisT, —
3TO Aenumoe. Yncio, Ha KOTOpoe JENsT, — 3TO JeUTeNb. Pe3yapTaT AefeHus — 3To
yacTHOe. YacTHOE MOKa3bIBAET, BO CKOJBKO pa3 JAelnMoe OOJbIlIe, YeM JIEeTUTENb.
Hu oniHO 4Mcno Henb3s AeNUTh Ha HYIIb.

C momompio poOell MOXKHO 3amucath Pe3yibTaT JEJCHUs ABYX JIFOOBIX
HATypaJIbHBIX uyncell. Eclii JejeHne BBINOJHIETCS HalEeI0, TO YACTHOE SIBISETCS
HAaTypaJIbHbIM 4YHUCJIOM. EciiM Hauemo pasfgenuTh HENb3sd, TO YacTHOE — 3TO
TPOOHOE YHUCIIO.

CwmemanHas 3anuch Yyucia — 3TO TakKas 3alKch, KOTOpask COAEPKUT LY U
npoOHy0 yacTu. {15 KpaTKOCTH BMECTO «YHCIO B CMENIAHHOW 3aIUCH» TOBOPSIT
TaK: «CMEIIaHHOE 4uciao». CMENIaHHOE YHCIO MOYKHO NPEACTaBUTh B BHUIE
HETPaBUWJIBHOU JIPOOH.

YToOBI IpeICTaBUTh CMEIIAaHHOE YHMCIIO B BHJI€ HEMPABWIBHONU APOOH, HAO
BBINIOJIHUTH CIEAYIOIIHNE NEeUCTBUA. BO-MEpBBIX, YMHOXUTh €ro LEIYI0 4acTh Ha
3HaMeHaTelb ApOoOHON YacTh. BO-BTOPHIX, K MOJYYEHHOMY MPOU3BEACHHUIO HAJIO
MpUOaBUTh YUCTUTENb APOOHON yacTu. B-TpeThux, HaJ0 3ammcath MONTYYCHHYIO
CYMMY YHCIIUTENIEM JIpOoOH, a 3HaMEHaTellb IPOOHOW YacTH HYKHO OCTaBUTh 0e3
U3MEHEHUS.

UToOBl YMHOXHUTH JECATHYHYIO JApoOb Ha HATypaJbHOE YHCIO, HaJI0
BBIIIOJIHUTB CIIEAYIOIUE JeUCTBUSA. BOo-NepBBIX, YMHOXXHUTH €€ Ha 3TO YHCIIO, HE
oOpariasi BHUMaHHS Ha 3amaTyto. Bo-BTOpBIX, HAZ0 B TIOTYYEHHOM MPOU3BEICHUH
OTJICIUTh 3alATONH CTOJBKO MHU(P CHpaBa, CKOJIBKO WX OTACIICHO 3amsaTod B
JNECATUYHON JIpoOu. UTOOBI YMHOXUTH JecaTUUHYI0 1poos Ha 10, 100, 1000 u tak
nanee, HaJ0 B 3TOW JpoOU MEPEeHECTH 3alATYyI0 Ha CTOJNBKO U(p BIpaBo, CKOIBKO
HyJIE CTOUT B MHOYKUTEJE MOCIE €INHHILIBI.

JIns u3MepeHust MIolaaAeil Mmojab3yrTcsl TAKUMU €IMHUIAMU: KBaJpaTHBIM
MUWJUTUMETPOM,  KBQJPAaTHBIM  CAHTHUMETPOM,  KBaJ[paTHbIM  JCHUMETPOM,
KBaJpaTHbIM KwioMeTpoM. Hampumep, KBagpaTHbII MeTp — 3TO IUIOLIA]b
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KBaJpara CO CTOpPOHOM 1 MeTp, a KBaJApaTHBIM MWUIMMETP — 3TO IUIOIIAJb
KBagpara co cropoHoil | mwummerp. Ilnomanu noneil M3MepsOT B TeKTapax.
I'extap — 310 momaaer kBaapara co croponoit 100 metpos. Ilnomaau HeboabIIUX
YYaCTKOB 3€MJIM U3MEPAIOT B apax. Ap (COTKa) — IUIou[aab KBajpara co CTOPOHOU
10 meTpos.
6 KJIACC
(2-it rox 00yuenust Ha ypoae O0O0)

Harypanbnbie yncna

Harnsannas reomerpus. IIpsimMblie Ha IIIOCKOCTH

Hpobu

Harnsannas reomerpusi. CummeTpust

Bripaxenus ¢ 6ykBamu

Harnsannas reometpusi. @urypsl Ha IIIOCKOCTH

[TonoxuTenbHbIE U OTPULIATEIIBHBIE YUCTIA

[IpencraBnenue qaHHBIX

Harnsannas reometpusi. @urypsl B IpOCTPAHCTBE

O060011IeHue U cucTeMaTH3alus U3y4eHHOTr0 MaTepuaa

Buowvt oesamenvnocmu odyuarouguxc:

— 00BbsICHEHHE 3HAYCHUS TOHATUH ((PopMyTUpOBaHUE OTIPEICIICHUH);

— JI0KA3aTeNbCTBO U OMPOBEPKEHHUE C IOMOIIBI KOHTPIIPUMEPOB;

— pelIeHue TEKCTOBBIX 33/1a4 apu(PMETHIECKUMU CIIOCOOaMu;

— dhopMynHrpoBaHUe MPaBUi (B paMKax U3y4YE€HHOTO);

— yteHue (opQodMUUYecKn W TpaMMaTHYECKd BEPHOE) MaTeMaTHYEeCKUX
3aIMce;

— aHalM3 TeKCTa 3aJaud, NepeQopMyIHpOBKa YCIOBHUS, H3BICYCHHUE
HE0OX0MMOM MHGOPMAIINK, MOJEIUPOBAHUE YCIOBUS MPU MOMOIIY BU3YaJbHBIX
orop (CXeM, PUCYHKOB, PEaIbHBIX MPEAMETOB);

— MOCTPOEHHE JIOTUYECKUX LIETIOYEK PACCYKICHUI;

— KpUTHYEeCKas OIeHKa u OOOCHOBaHUE IOJYyYEHHOTO OTBETA,
OCYILIECTBIICHUE CAMOKOHTPOJIS;

— IPOBEICHUE HECIOKHBIX HCCIEIOBAHUN — B paMKaX U3Y4EHHOIO (B T.4. C
UCIIOJIb30BAHUEM KAJIBKYJISITOPA, KOMIIBIOTEPA);

— TI0100p ¥ TIPHUBEACHHE MPUMEPOB C OMOPON HA COIHMAIBHO-OBITOBOM OIIBIT.

IIpumepHasi TeMaTHYeCKAs U TEPMHUHOJIOTHYECKAS JIEKCHKA

IIpumepnsie crnosa u ciogocouemanus

Hemutrenu u xpatHbie. OOBIKHOBEHHBIE ApoOu. [lpu3Haku nenMMOCTH.
Jlenurenp HATypaJbHOIO YKCIA, KpPAaTHOE HATYpallbHOTO YHCIA, OCTATOK,
NEIMMOCTb, NPOCTBIE M COCTaBHbIE 4YHCIA. Pa3noXeHWe Ha MHOXUTEIH,
paslIoKEHWE Ha TPOCTBIC MHOXKHUTEIM, OOIIHMHA JEIUTENIb, HAMOOJBIINNA OONTUi
NEIUTENIb HATypPAIBHBIX 4YHuCENI. B3auMHO 1poCThie 4YuMCla, HauMEHbLIEE
HaTypaJbHOE YHCIO, HaWMeEHbIee 0O0Iee KpaTHOE HATypalbHBIX YHCEl.
Yucnurens, 3HAMEHATEh, OCHOBHOE CBOMCTBO JPOOM, PaBEHCTBO APOOEi, paBHas
IpoOb, JENCHWe YUCIHUTENS W 3HAMEHATeJNsl, COKpalleHue ApPOoOu, HECOKpaTUMast
IpoOb, HAMOOJIBIINKM OOIIMM JEeTUTENb YACIUTENA U 3HaMeHaTess. [lapbl B3auMHO
npocTthix uucen. OOwmuUA  3HaAMEHATellb, JOMOJHUTENIbHbIE  MHOMXHUTEIH,
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HaUMEHBIIUN O0IMi 3HaMeHaTeIb, HAUMEHbIIIEE O0Iee KpPaTHOE 3HaMEHATelIs.
Hecatuunas apoOb. CpaBHEHHE, CIOXKEHUE M BblUMTaHUE ApoOed. CpaBHEHHE
npoOeil ¢ OJWHAKOBBIMU YUCIUTEISIMH U DPa3HbBIMU 3HaMmeHaTelasiMu. Jpobu c
pa3HbIMM 3HaMeHartensMu. HaxoxjaeHue 3HaueHHs BbIpaXeHWs. 3ajayd Ha
ClIOXeHUue M BbhluMTaHHE Jpobed. Cmemanuble uucia. IlepemecturenbHoe
CBOMCTBO CIJIOKEHHS, COYETATEIbHOE CBOMCTBO CIIOKEHMS, CIIO)KEHHE IIEJIbIX
qyacTei, ciloXeHue JpOOHBIX YacTeW, APOOHBIE YaCTH, HENpaBWIbHAs ApPOOb,
YUCJIOBBIC  BBIPAKEHUS, YIPOIICHUE YHCIOBBIX BBIpaXXCHUU, OyKBEHHBIE
BBIpaXKEHUS, YIPOIICHUE OYKBEHHBIX BbIpOXCHUU. YPaBHEHHUS CO CMEIIAHHBIMU
guciaamMu. Teopus yucen. YMHOXUTh APOOb Ha HATypallbHOE YHUCIIO, YMHOXXHUTh
npobs Ha aApoOb. IlpousBeneHue wyucnuTenedd, NPOU3BEACHHE 3HAMEHATENei.
Haxoxpaenue apobu ot yucia, yMHOXKUTH JIpoOb Ha uncio. [Ipouentsl. CBoiicTBa
YMHOEHUS, PaCIpeeIUTEIbHOE CBOWCTBO YMHOXeHHUs. CBOMCTBA yMHOXKECHUS
OTHOCHUTENBHO cliokeHHUs. B3aumMHo oOpaTHble uncna. [lenenue apodu Ha apoOk.
Yucno oOpaTHoe nenuTento. JleneHue cCMemaHHOro 4YMcia Ha JpoOb, JeeHHe
CMeIaHHbIX JapoOeit. [lpaBuino HaxoXkAeHUs 4YMClia 1O JaHHOMY 3HAYE€HUIO €ro
npobu. Yucnurens APOOHOTO BBIPAKECHHS, 3HAMEHATEIh JIPOOHOTO BBIPAKECHMUS,
yIOpPOIIEHUE JpOOHOTO BhIpakeHUs. AureOpamdeckue aApoOu. YwucioBbie u
OykBeHHbIC BbIpakeHUs. YactHoe nByx uucen. [Ipomopuuu, KpailHHE YJICHBI
IPOTIOPIIUHU, CPETHNE YJICHBI MPOIMOPIIUHU, BEPHBIC MPOTIOPIIMHI, OCHOBHOE CBOMCTBO
IPOTIOPIIMHU, TEPECTAHOBKA YJICHOB MPOTIOPIIMK, HEU3BECTHBIN WICH MPOIMOPIUH.
[Ipsimo mpornopLMOHATBHBIE BEIMYUHBI, 0OPAaTHO MPOMOPLIHUOHATIBHBIE BEIUYUHBI.
MacmTtab KapTbl, OTHOIIEHHE JJIMHBI OTpE3Ka Ha KapTe K JJUMHE OTpe3ka Ha
MECTHOCTH, JIJTMHA OKPY>KHOCTH, IJIOMIAAb Kpyra, Iiap, pajuyc Iapa, AUaMeTp
mapa, cdepa.

IIpumepnvie gpasv

[Tokaxxu (HamuIIy, HA30BH, HAYEPTH ...); 1 (OH) HaNUcaa (HaYepPTU, peuu,
clienial BBIYMCIICHHUSL. . . ).

JIro60e HaTypaJIbHOE YHCIIO UMEeT O€CKOHEYHO MHOTO KPATHBIX.

Ecnu 3anuck HatypanbHOTrO uMcia okaHumBaercs mudpon 0, To 3TO YUCIO
nenmutcs 6e3 octarka Ha 10. Ecnm 3ammce HaTypandbHOro 4ucia OKaHUMBACTCS
napyroi nudpoi, To oHo He aenutTcs 0e3 ocratka Ha 10. OcTaTok B 3TOM ciydae
paBeH MmocleHel mudpe Jrcia.

CokpaiienreM ApoOu Ha3bIBAIOT JAEJICHUE YUCIUTENS U 3HAMEHATENsl Ha UX
OOIIMI IEIUTEND, OTIMYHBIN OT € JUHUILIBI.

S wayuuncsi(ach) CpaBHMBaTh, CKJIAIbIBaTh W BBIYUTATH JpOOU C
OJIMHAKOBBIMU 3HAMEHATEJISIMU.

Korma s ymnoxan(a) apo6r Ha HaTypaJbHOE YMCJIO, YTO CHadajga Ha 3TO
YHUCIIO s YMHOXUJI(a) €€ YUCIUTeNb. 3HAMEHATENb 51 OCTaBUII(a) 0€3 U3MEHEHHS.

YacTHOE NBYX YMCEN Ha3bIBAlOT OTHOIIEHUWEM ATUX uucesl. OTHolIeHue
MOKa3bIBA€T, BO CKOJIBKO MEPBOE YHUCIO OOJIBIIEr0 BTOPOTO WM KaKyl 4YacTh
MIEPBOE YUCJIO COCTABIISIET OT BTOPOTO.

Mpbl HalmuM npaBWwia pa3MEIIEHUs YKCeNl B MOJYKPyrax HM BCTaBWIIU
HEJIOCTAIOIIINE YHCTIA.
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JIpOOHBIM BBIpa)KEHUEM HA3BIBAIOT YACTHOE JBYX YKCEN WU BBIPAXKCHUH, B
KOTOPOM 3HaK JieJIeHUs] 0003HaYeH YepTOH.

Uucna co 3HaKOM «+» Ha3bIBAIOT MOJOKUTEIBLHBIMU.

Uucna co 3HAKOM «—» Ha3bIBAIOT OTPUIIATEIbHBIMHU.

[TonoxxutenbHOE HANPABICHUE OTMEYAIOT CTPEIIKOM.

KoopnuuatHoil mpsiMoii Ha3bpIBalOT MPSIMYI0 C BBIOpaHHBIMHM Ha HeH
HayajgoM OTCUéTa, eAUHUYHBIM OTPE3KOM U HAIIPaBICHUEM.

Uucno, mnokasplBalollee IOJIOKEHUE TOUYKM Ha TPSMOW, Ha3bIBAIOT
KOOPJAUHATON 3TOU TOUKH.

[IpoTHBOMOIIOKHBIMU YKCIIAMHU HA3bIBAIOT JBa YUCJA, OTIUYAIOIIUECS JIPYT
OT JIpyra TOJIbKO 3HaKaMHU.

[enpiMu yMcaMu Ha3BIBAIOT HATypaJbHBIE YMCIIA, TPOTHUBOMOJIOKHBIE UM
yucna u 0.

UToObI CIOXHUTH JBa OTPHUIIATENIBHBIX YHCIA CHauyaja HaJI0 CJIOXHUTh HX
MOAYJU. 3aTeM HaJI0 TTOCTABUTH MEpe/] MOTYUYSHHBIM YHUCIIOM 3HAK «—.

UTOoOBI CIIOKUTH JIBA YKCJIA C pa3HBIMU 3HAKaMH, HAJ0 CHavasia u3 OOJIBIIEro
MOAYJSl CjlaraeéMbIX BBIYECTh MEHbBIIMH. 3aTeM Haa0 IOCTaBUTh TEpe
MOJIYYEHHBIM YUCJIOM 3HAK TOTO CJIaraéMoro, MOAyJb KOTOPOTo OOJIbIIIe.

UToObI NMEpEeMHOXKUTH JBA YMCJIA C PAa3HBIMU 3HAKaMH, HaJ0 MEPEMHOKHUTh
MOJYJIU ATUX YHCEJI U TIOCTABUTD MEPe/l MOTYUYEHHBIM YHUCIIOM 3HAK «—.

KopHu ypaBHeHUs HE U3MEHSIOTCS, €CIIM Kakoe-HUOyAb claraeMoe
NEPEHECTU U3 OJTHOM YaCTH YPABHEHHUS B APYTYIO, U3MEHUB IPU 3TOM €r0 3HaK.

JIBe mpsiMble, oOpasyrouiue Mpu NEPEUUCICHUU MPSIMbIE YTibl, Ha3bIBAIOT
NEPIEHIUKYISPHBIMU.

IIpumepnvie 6160001

Kaxnoe 4mciio MOKHO NpPENCTaBUTh B BUIAE CYMMbI IOJIHBIX JECATKOB U
enunauil. Hanpumep: 357 = 350 + 7, 1821 = 1820 + 1. Tak kak MojHbIEC JECATKU
JEJISITCA Ha S5, TO U BCE YHMCIO JAECIUTCS Ha S5 JIMIIbL B TOM Cllyyae, Korjga Ha S
JEIUTCS YUCIIO €IUHMI]. DTO BO3MOYKHO TOJIBKO TOT/a, KOrJa B pa3pslie €AUHULL
crout mudpa 0 wim 5.

S y3Han(a) o TOM, YTO €CJIM 3alUCh HATYypaJIbHOTO YHWCIAa OKAHYMBAETCS
muppoit 0, To 31O UyMcIo aenuTcs O0e3 octatka Ha 5. Ho ecnam 3ammch 4ducia
OKaHYMBAECTCS Jpyroil mudpoi, TO uuciao Oe3 ocTaTka Ha S5 pa3aeauTh
HEBO3MOXKHO.

A 3Haro (y3Han(a), 3anomuui(a), Bbelyums(a), MOBTOPSI0), Kak HaNTH
HanOOJBIITNI OO JAeNuTeNs HaTypaldbHBIX unced. CHavana pas3lioxXUTh UX HA
MPOCTbIe MHOXUTENU. [IoTOM M3 MHOXKUTENEH, BXOASIIUX B Pa3IOKEHHE OJIHOTO
U3 ATUX YHUCEIl, BBIYEPKHYTh T€, KOTOPHIE HE BXOJAT B Pa30KEHUE IPYTUX YHCEIL.
[Tocne 3Toro Hy»KHO HaWTH TPOU3BEICHUE OCTABIINXCS MHOKHUTEIEH.

S monsi(a), 9To HaMOOIBIIIEE YHCIIO, HA KOTOPOE MOXXHO COKPATUTh JIPOOb,
— 3TO HAUOOJBIINI OOIINI TETUTENh €€ YUCTUTENS U 3SHAMEHATEIS.

S 3Haro, 4TO JUIsl CpaBHEHHUs (CIIOKEHUS, BBIUUTAHMS) APOOEH C pa3HbIMU
3HAMEHATENsIMU HAJl0 BBINOJHUTH cleaymomue aectBua. CHavala HYXHO
MIPUBECTH JIaHHBIE IPOOU K HaUMEHbIIEMY oOleMy 3HameHarento. [ToTtoM HyXHO
CPaBHUTH (CI0KUTh, BBIYECTh) MOJIYUYEHHBIE TPOOH.
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S 3naro (monsui(a), mpouuTan(a), 3amuily BBIBOJA O TOM), YTO Hayajo
oTcuéra, WIM Hadyalo KoopauHat, — Touka O wmzoOpaxkaer Hyhb. Yucio 0 He
SABJISIETCS. HU  TOJOXKHUTENIbHBIM, HHU  oTpularedbHbiM. OHO  OTHENseT
MOJIOKUTENbHBIC YUCTIA OT OTPULIATEIbHBIX.

C koopauHATHOM MpsSMOM MBI BCTpEUYaeMCs Ha YpPOKax HMCTOPUH, KOTJAa
pabotaem ¢ «ieHTOW BpeMeHun». lllkana ¢ MoJOXKUTENHHBIMU U OTPUIIATEILHBIMU
YUCIIAMHU U HYJIEM €CTh Y TEPMOMETPOB.

MpbI npUnUIM K BBIBOAY O TOM, YTO JJISI KaXKJIOT'O YKCJIA €CTh TOJIBKO OJTHO
MPOTUBOMOJIOKHOE eMy YHciio. Yucio 0 mpoTUBOMOIOAKHO caMoMy cede.

A 3amucan(a), 4To MOAYJIb YUCJIAa HE MOXKET OBITh OTpUIATEIBHBIM. JlJis
MOJIOKUTELHOTO YHCIa W M HyJIs OH paBeH camomy uuciy. Jlus
OTPHUIIATEJIBHOTO YUCJIa OH PABEH MPOTUBOMOJIONKHOMY YHCTy. [IpOTHBOMONOXKHBIE
qKclia UMEIOT paBHble Moayiu: [— a] = [a]

A BemmonHui(a) 3aganue. [Ipu BBIMONHEHUU 3a/laHus s paccyxkiaain(a) Tak:
9TOOBI Pa3eiUTh OTPUIIATEIILHOE YHWCIO Ha OTpHUIIATENIbHOE, HAJ0 pa3AeiiuTh
MOMAYJIb JETUMOT0 Ha MOJIYJIb ICJTUTEIIA.

S momHIO, YTO TpPH JACJIICHUH HYJS Ha JIF00OOE€ YUCIIO, HE PaBHOE HYIIIO,
noJiy4aeTcsi Hylb. Ha HyJb NeUTh HENb3l.

A pemmii(a) mpumep. [pu pemerun s paccyxaan(a) Tak: €ciliyd BbIpaXeHUE
SIBJISIETCSL TIPOM3BEJCHUEM YHWCia U OJHOM WJIM HECKOIBKHX OYKB, TO 3TO YHCIIO
HA3bIBAIOT YUCIOBBIM KOA(DPUIIMEHTOM, WIIN MPOCTO KOIPHUITUEHTOM.

Conep:kanne y4eOHOro nmpeamera «AJredpa»
7 KJIACC
(3-it rox o0yuenust Ha ypoae O0O0)

UYucna u Berurcienus. PanimonanbHbie yncia

AnreGpandeckue BbIpaKeHUs

YpaBHEHHUs 1 HEPABEHCTBA

Koopaunate! u rpaduku. OyHKkmu

O06001IeHNe U cCUCTEeMaTH3allus H3yIeHHOTO MaTepraa

Ilpumepnbvie 6uovl deamenbHocCmu 00YHaAOUWUXCA '

— 00BsICHEHUE 3HAUYCHUS MOHATUH ((OPMYITUPOBAHUE OIPEICIICHUN );

— JI0Ka3aTeIbCTBO U OMPOBEPIKEHUE C TTOMOIIBIO KOHTPIIPUMEPOB;

— pellieHre TEKCTOBBIX 3a/1a4 apru(pMETHIECKUMHU CIIOCO0aMH;

— dhopMynHrpoBaHUe MPaBUi (B paMKax U3y4YE€HHOTO);

— yteHue (opQodMUUECK W TpaMMaTHYECKd BEPHOE) MaTeMaTHYECKUX
3amucei;

— aHamM3 TeKCcTa 3ajadd, NepeGopMyIHpPOBKA YCIOBHS, W3BICUYCHUE
HeoOxonuMon MH(pOpMAIUU, MOJIETUPOBAHUE YCIOBHUS TPH MOMOIIHM BU3YyaTbHBIX
orop (CXeM, PHCYHKOB, pEaIbHBIX MTPEIMETOB);

— MOCTPOEHHE JIOTHYECKUX LIETIOYEK PACCYKICHUI;

— KpUTHYECKass OIleHKa ¢ OOOCHOBaHHE IIOJY4EHHOTO  OTBETA,
OCYIIECTBIICHUE CAMOKOHTPOJIS;

— MPOBEICHUE HECIOKHBIX MCCIEI0BAHUN — B paMKaX U3y4EHHOTO (B T.4. C
MCIIOJIb30BaHUEM KaIbKYJISTOPA, KOMIIBIOTEPA);

— 11oA00p U MPUBEJCHUE PUMEPOB C OMOPOM HA COI[UATBLHO-OBITOBOM OIIBIT.
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IIpumepHas TeMaTHYeCKasi U TEPMHUHOJOTHYECKAS JTEKCHKA

IIpumepnvle cnosa u crogocouemanus

AnreOpanueckuid cmoco0 pemieHusi 3agady, OyKBEHHasl 3aluch CBOWCTB
JCHUCTBUN HaJ YUCIAMH, BBIYUCICHHUS C PAllMOHAIBHBIMU YHCIIaMH, Tpadukwy,
ApoOb, KOMOMHATOPHBIE 3a/la4M, KOOPJAWHATHI, KOPHH ypPaBHEHHS, MHOTOUYJICHBI,
MHOKECTBAa TOYEK Ha KOOPAMHATHON TUIOCKOCTH, MHOXKECTBA TOYEK Ha
KOODAMHATHOM  mpsiMoii, oOpaTHas  MPOMOPIMOHATIBHOCTh,  OJHOYJICHBI,
MEePECTAHOBKH, NpeoOpa3zoBaHe OYKBEHHBIX BBIPAKEHUM, MPUBEICHUE TOJOOHBIX
cliaraeéMblX, TMPOW3BEICHHWE W  YacTHOE CTENeHe, TMpOLEHTH, MpsaMas
MPOMOPIIMOHATIBHOCTh, PACKPBITHE CKOOOK, pAacCTOSHHE MEXAY TOYKaMH
KOODJMHATHOW TMpPSIMOMW, pEIIeHHE 3aJad C TOMOIIbI0 YpaBHEHUH, CBOWCTBA
CTETICHW C HATypaJIbHBIM IOKa3aTejeM, CI0XCHHE M BBIUMTAHUE MHOTOWICHOB,
CpaBHEHHE IpoOei, CTaTUCTUYECKHE XapaKTEPUCTUKH, CTEMEHb C HATYyPaTbHBIM
noka3aTelieM, CTeTIeHb CTENEHH, MPOU3BEACHHS M IPOOU, YMHOKEHUE OJHOUYJICHA
(MHOTOYJIEHA) HA MHOTOYJICH, ypaBHEHHUE, (POPMYIBI KBaJpaTa CyMMBI B KBaJpaTa
pa3HOCTH.

IIpumepnvie gpasvl

MBI BBISSCHHIIN, KAKUE BEJTMYHMHBI HA3BIBAIOT MPSMO MPOIIOPIIMOHATLHBIMHU.

51 Mory npuBecTH MPUMEPHI IPSIMO TPONOPIIMOHATBHBIX BETUYHH.

Mpr cpenanmu 3amuch  oOmed (QopMydBl  MPSAMO  MPOMOPHHUOHAIBHOM
3aBHCHMOCTH.

S wMory  (3arpyaHsitock) — cOpMYNHpOBaTH ~ CBOMCTBO  MPSIMO
IPOMOPLUUOHATBHBIX BETUYHH.

S npuBen(a) mpuMep NponopuMM W Ha3Bajda e€ KpallHHE W CpelHue
BEJIMYUHBI.

Mpbl HaxoAWIM IMIIOMIAAb MPAMOYTOJbHUKA. JJIf 3TOTO MBI U3MEpPUIIU €ro
CTOPOHBI, @ TOTOM MEPEMHOKUIIU TOTYIUBIITHECS YHUCTIA.

Ha pucynke Mpl BuguM rpaduk GyHKIuM Y=rX. Ham HyXHO MOCTpOUTH
rpaduk, ciMMeTpuuHbIi nanHoMy ocu Oy. Ham mpencrout 3amucath dhopmyion
dbyHKIHIO rpadrka, KOTOPHIA MBI IIOCTPOUM.

Mpg1 Oyziem pemath CUCTEMY YPaBHEHHH CITIOCOOOM ITOICTAHOBKH.

Mp1 3HaeMm, 4TO CyMMma JBYX ApoOe€il, 3HaMeHaTelleM KOTOPBIX SIBISETCS

o 1 o
gucio 3, paBHa 4. PazHocth 3THX Apobeil paBHa 15. Ham mnpencrout HaiiTu

YUCTUTENN dTUX APOOECH.

A cocTtaBui(a) MO0 pUCYHKY CUCTEMY YPaBHEHHUIA.

IIpumepnvie 6160001

AnreGpa TecHO cBsizaHa ¢ apudmeTrroil. OHa BO3HHKIIA B JPEBHUE BpEMEHa
B pe3yJbTaTe MOUCKOB OOIIMX CXEM PEIICHUS MOXOXKUX apu(PMETHISCKUX 3a/aad.
Ecte nBa cmocoba 3amucu ApoOHBIX uucen. VX MOXKHO 3amuchbiBaTh B BHJE
JIECSITUYHBIX U B BUJIE OOBIKHOBEHHBIX Ip0OEi. 3HAYUT, HY’)KHO YMETh CPABHUBATh
qyclia, 3amucaHHbie B J000W w3 H»TMX (Qopm. HyxHO yMeTrs mNpOBOAUTH
BBIYHCIICHUS, €CITM CPEIU YHCEeNl, C KOTOPHIMH HAJ0 BBITIOJHUTH apu(METHIECKHE
JICHUCTBUS, €CTh U OOBIKHOBEHHBIC, W JecATUYHBIC NMpoOu. C TOHSATHEM apooH
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CBSI3aHO MOHATHE MpoileHTa. YTOOkI peraTh 3a7a4u Ha MPOLEHTHI, HaJl0 CBOOOHO
MEePEXOIUTh OT JpoOei K MPOoIIeHTaM U HA00OPOT — OT MPOIEHTOB K APOOSM.

Cpennee apupmMeTnyeckoe psja Yuced — 3TO YaCTHOE OT JIEJEHUS CyMMBbI
ATUX YKCEJI Ha UX KOJUYECTBO.

Mopa — 3TO 4HMCIO psiia, KOTOPOE BCTPEYAeTCs] B 3TOM SOy Yalle BCEro
(HamboJiee 4acTo).

PazmMax — 5TO OJuWH W3 CTAaTUCTUYECKUX TMOKa3aTeJew pa3inudus, WIN
pazbpoca. DTO pa3HOCTh MEXKJY HaHOOJBIIMM M HAUMEHBIIUM 3HAYEHUSAMH Psija
JTAHHBIX.

dopmyna wiomaau npsaMoyroisHuka — S=ab. OHa BhIpakaeT COOTHOIICHHE
MEXIY IUIOIANbI0 S M JUIMHAMH CTOpOH @ W D. [lng HaxokaeHws IUiomann
IPSIMOYTOJIbHUKA HAJ0 U3MEPHUTH €ro CTOPOHBI U MEPEMHOXKUTH MOJYUUBIIHAECS
qHcIa.

dopmyna TyTH paBHOMEpPHOro JABWXKEeHHS — S=Vi. OHa BbIpaxaer
3aBUCUMOCTh PACCTOSIHUSL S OT CKOPOCTH JIBM)KEHUSI V M BpeMeHH t. DTO riaBHOE
COOTHOIIEHNE MEX]TY PACCTOSTHUEM, CKOPOCTHIO U BPEMEHEM JIBUXKCHUS TTO3BOJISICT
10 JIFOOBIM JIBYM M3 YKa3aHHBIX BEJTUYUH HAUTH TPETHIO C TIOMOIIIBIO BBIUYHCIICHUM.

B ObITy KaabpIii 4esnoBeK (DaKTUUECKH TOb3yeTcs (PopMysoil CTOMMOCTH
nOoKynku. JIJisi 3TOro IeHa TOBapa YMHOXKAETCS Ha KOJIMYECTBO KYIUICHHOTO
ToBapa. Hanpumep, 1ieHa 0IHOTO KHWJIOrpaMma caxapa yMHOKAeTCs Ha KOJIMYECTBO
KYIIJIEHHBIX KAJIOTpaMMOB. Eciii cTouMOCTh TOKYTIKH 0003HaYUTh OyKkBOU C, 1IeHy
ToBapa OyKBOM C, a KOJMYECTBO KYIUIGHHOIO ToBapa OykBoil M, To Qopmyry
CTOMMOCTH TIOKYTIKHA MOKHO 3anucarh Tak: C=cm.

[Tpu BeIUMCIEHUAX 1O GOpMYIaM BMECTO OYKB MOXHO TMOJICTaBISATh Pa3HbIe
yucia. Hampumep, B ¢opmyne S=Vt BpeMs U CKOPOCTh MOTYT MEHSTbcA. B
3aBUCUMOCTH OT JTOr0 OyIeT MEHSThCA paccTosHue. Takue H3MEHSIOIMUECs
BEJIMYMHBI HA3bIBAIOT MEPEMEHHBIMU BeTUYMHAMHU. BykBHI B (hopMysie, KOTOPBIMH
OHM 0003HAYEHBI, HA3bIBAIOT MTEPEMEHHBIMU.

JIBe BENMUYMHBI HA3bIBAIOT TPSIMO MPOMOPIIMOHATIBHBIMHU, €CIIH TIPH
YBEJIMUEHUU OJTHOM M3 HUX B HECKOJIBKO pa3 JApyras yBEIUYUBAETCA BO CTOJIBKO
ke pa3. OOpaTHO MPOMOPIMOHAIBHBIMA HA3bIBAIOT JBE BEJIMYMHBI, TMPHU
YBEJIMUEHUH OJTHOM U3 HUX B HECKOJBKO pa3 Jpyrasi yMEHBIIAETCSl BO CTOJIBKO XKe
pas.

a C
Ecnu oTHouieHue E PaBHO OTHOIICHHIO E’TO PaBCHCTBO Ha3bIBAIOT

S| Q
Qla

MIPOIIOPIIUEH.

Korma 3amauy pemaror anredpandeckuM CHOCOOOM, TO YCJIOBHE 3a/layu
MpEeXAEe BCEro MEPEBOAAT Ha SA3bIK MaTeMaTHKHU. [lepBbli ar Takoro nepeBoja —
BBEJICHHE OYKBBI JJisi O0O3HAYEHUA KaKOW-TMOO HEU3BECTHOM BeIMYMHBLL. B
pe3ynbTate nepeBoja OOBIYHO TOJYyYaeTCsl paBEHCTBO, cojaepxkaiiee OyKBy. DTO
PaBEHCTBO HA3bIBAIOT YPABHEHHUEM.

8 KIIACC
(4-it rox 00yuenust Ha ypoBae O0O0)
Uucna u Beriuncnenusa. KBagpatHeie KOpHH
Uucna u Berunciienus. CTeneHs ¢ UeabIM MoKazaTelieM
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AnrebGpandeckue BolpaxkeHus. KBagpaTtHbiil TpéxuiieH

AnreGpanudeckue BblpaxkeHus. AnreOpandeckas 1po0b

O0600u1eHne U cucTeMaTU3alus U3y4eHHOro MaTepuana

Ilpumepnbvie 6uovl deamenbHocmu 00yHaArOUUXCA '

— 00BsICHEHUE 3HAUYEHUS MOHATUHN ((POPMYITUPOBAHUE ONPEIETCHUN);

— JI0Ka3aTeIbCTBO U OIIPOBEPKEHUE C TOMOILBIO KOHTPIIPUMEPOB;

— pelleHre TeKCTOBBIX 3a/1a4 apu(pMETUUECKUMHU CIIOCO0aMH;

— ¢hopMynHpoBaHUE MpaBUJ (B paMKax U3yUYE€HHOTO);

— yrteHue (Op(odMUYECKH U TIpPaMMaTHYECKH BEPHOE) MATEeMATHUYECKHX
3aIMCceu;

— aHalWM3 TeKCcTa 3aJaud, nepe@opMyIHpOBKa YCIOBHs, H3BJICUCHUE
HEoOX0IMMOMN MH(pOPMAIK, MOJEIHUPOBAHUE YCIOBHS MPU MOMOILIM BU3YaJIbHBIX
orop (CXeM, PUCYHKOB, pEaIbHbIX TPEJIMETOB);

— IIOCTPOCHHE JIOTUYECKUX LEMOUEK PACCYKACHHUI;

— KpUTHYEeCKass OlEeHKa W OOOCHOBaHUE IMOJYyYEHHOTO  OTBETA,
OCYIIECTBJIICHHE CAMOKOHTPOJIS;

— MPOBEJCHUE HECIOXKHBIX MCCIEOBAaHUN — B paMKaX M3Y4EHHOTO (B T.4. C
UCIOJIb30BaHUEM KaJIbKYJISITOPA, KOMIIBIOTEPA);

— 101I00p M MpHUBEACHUE MPUMEPOB C ONMOPON Ha COIUATBHO-OBITOBOM OIIBIT.

IIpumepHas TeMaTH4YecKasi U TEPMUHOJIOTMYECKAS JIEKCHKA

IIpumepHnuie cnosa u crogocouemanus

Anrebpandeckue ApoOH, BEPOATHOCTb CIyYaWHOTO COOBITHS, BBIHECEHHE
o0IIero MHOXHWTENsSI 3a CKOOKHM, 3aJaya O HaXOXACHUM CTOPOHBI KBaJparta,
UppalyoHalbHbIE YHCIA, KBAJpaTHbIE KOpPHHU, KyOWYECKUIl KOpPEHb, OCHOBHOE
CBOWMCTBO Jpo0M, IpPeoOpa30BaHUE BBIPAKEHUH, pPA3I0KEHHE MHOTOWIEHOB Ha
MHOYKUTEIH, Pa3Io)KEHUE Ha MHOXKUTEIHN ¢ IPUMEHEHUEM HECKOJBKUX CIIOCOOOB,
pellieHne YpaBHEHUN C MOMOIIBIO Pa3IoKEHUsI Ha MHOKUTENH, CBOMCTBA CTETIEHU
C IeablM T[OKa3aTejaeM, ciy4ailHble COOBbITHSA, CJIOXEHHE (BbIUMTAHUE)
anreOpanyeckux ApoOei, crocod IpyNImUpPOBKH, CTEIICHb C IEJbIM IMOKa3aTelieM,
teopema [Iudaropa, ymMHOXKEeHHE (JeiieHHE) anreOpandeckux ApoOer, (popMyIbl
pa3HOCTU U CYMMBI Ky0OB, (popMyJia pa3HOCTH KBaJPaTOB, YACTOTA U BEPOSTHOCTD,
4acTOTa CIIY4allHOTO COOBITHS.

IIpumepnvie ¢ppasvi

MBI 3anucanu pacupeneauTeIbHOE CBOMCTBO YMHOXEHUS B TOM BHJE, KaK
OHO TMPUMEHSETCS 111 BBIHECEHUS OOIIET0 MHOXKUTEIS 382 CKOOKH.

S npouwrtan(a) dopmyny Tak: cymMma KyOOB JBYX YHCElI paBHA
IIPOU3BEACHUIO CYMMBI 3THUX YHCEJ U HEMOJHOTO KBaIpaTa UX Pa3HOCTH.

S Ha30BY NPUEMBI, IPU ITOMOILH KOTOPBIX MHOTOWIEH MOKHO Pa3I0KUTh HA
MHOXXHTEIH.

Pa3yioxxeHne Ha MHOKUTEIN — 3TO OCHOBHA 3aJa4a TEOPUH MHOTOWICHOB.

IIpumepnvie 6b16000b1

CymiectByeT wLenblid psa OpUEMOB Ui Pa3jOKEHHS MHOTOYJIEHOB Ha
MHOXUTeNMU. OIMH U3 TakuX NPUEMOB — BBIHECEHHE OOIIEro MHOXHUTENS 3a
CKOOKH. OTO MNpeoOpa3oBaHHE BBINOJHAETCS HAa OCHOBE PacHpeleIUTEBHOIO
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CBOICTBA — KAK U YMHO>KEHHE MHOTOWIEeHa Ha oJHO4wIeH. Ho B ciydae BhIHECEHHUS
32 CKOOKH 3TO CBOMCTBO MPUMEHSETCA CIIPaBa HAJIEBO.

Ms1 paccMOTpenu pas3Hble NPUEMBL, MPU MOMOIIM KOTOPBIX MHOTOYJIEH
MO>XHO Pa3j0KUTh HA MHOXKUTEJIHU: BBIHECEHHE OOILEro MHOXKHUTENS 3a CKOOKH,
Croco0 TpyNIUPOBKU, NPUMEHEHHE (OPMYJT COKpalIEHHOrO YyMHOXeHus. B
CIIOXHBIX ClIy4asX HaJ0 MPUMEHATh HECKOJbKO ImpuémoB. He cymecTByer oOmmx
MpaBWJl JJIsi YCTaHOBJIEHUS TOTO, KaKHe€ CHOCOObl M B KAKOM TOPSIKE HaJI0
NpUMEHATh. Takxke He BCeraa MOXHO pas3yIokKUTh MHOTOWIEH Ha MHOxuTenu. Ho
€CTh HEKOTOPbIE PEKOMEH/IalluU, KOTOPbIE HAJI0 YUUTHIBATh. ECIM MOKHO BBIHECTH
3a CKOOKM OOUIMI MHOXHUTENb, TO 3TO HYKHO clienaTh. Hago mocMoTpeTh, MOXHO
JU BOCIIOJI30BAThCS KaKOM-HUOYIb (opmynoii: 1) ecmu mMmeercs IBY4WIEH, TO
HaJ0 MPOBEPUTH, MOXKHO JHU MPUMEHUTH (HOPMYITY Pa3HOCTH (CyMMBbI) KyOOB, 2)
€CJIM €CTh TPEXUJIEH, TO HAJ0 NPOBEPUTh, MOKHO JIM CBEPHYTh €ro B KBajapaT
nByuneHa. Ecnu He ynaércst npuMeHUTh (hOpPMYJIbl COKPAIIEHHOTO YMHOXEHUS, TO
HaJ0 MONpoOOBaTh MCIMOJIB30BaTh crioco0 rpymnmnupoBkud. Korga pasznoxeHue Ha
MHOKHUTEJIM 3aBEPIICHO, HAJ0 MPOBEPUTH MOJYYEHHBIH PE3YNbTAT C MOMOUIBIO
YMHO>KEHHUS.

9 KJIACC
(5-it rox o0yuenust Ha ypoae O0O0)

VYpaBHeHus u HepaBeHCTBA. KBajpaTHbie ypaBHEHUS

VYpaBHeHust u HepaBeHCTBA. CHCTEMbl ypaBHEHHM

VYpaBHeHus u HepaBeHcTBa. HepaBeHCcTBa

Oyukiuu. OCHOBHBIC MTOHSATHUS

Oynknuu. Yuciaossie GyHKIIMH

O060011IeHue 1 cucTeMaTH3alus U3y4YeHHOTO MaTepHraa

Ilpumepnuie 6uovl desmenvHocmu oOy4aAOUUXCA .

— 00BsICHEHUE 3HAUYCHUS MOHATUH ((HOpMYITUPOBaHUE ONIPEICTICHU);

— JI0Ka3aTeIbCTBO U OMPOBEPIKEHUE C TTOMOIIBIO KOHTPIIPUMEPOB;

— pelIeHue TEKCTOBBIX 33/1a4 apu(PMETHISCKUMU CIIOCOOaMu;

— hopMyIIMpoOBaHKE PABUI (B paMKaX U3y4EHHOTO);

— yteHue (opdodnUUecKn W TpaMMaTHYECKd BEPHOE) MaTeMaTHYECKUX
3aIMcen;

— aHaiM3 TeKcTa 3a7add, MnepedopMysIMpPOBKA YCIIOBUS, W3BJICUCHHUE
HeoO0XoAMMON MHGOpPMaIUU, MOJCINPOBAHUE YCIOBUS MPU MOMOIIM BU3yaJIbHBIX
OIop (CXeM, PUCYHKOB, pEabHBIX IPEJAMETOB);

— IIOCTPOEHHE JIOTHYECKHUX LENOYEK PACCYKICHMIA;

— KpUTHYECKas OLIEHKa ¥  O00OCHOBaHHE TIOJYyYE€HHOTO  OTBETa,
OCYILIECTBJIICHHE CAMOKOHTPOJIS;

— MPOBEACHUE HECIIOKHBIX MCCIECJOBAaHUI — B paMKaX U3Y4YEHHOIO (B T.4. C
HCITOJIb30BAaHUEM KaJIbKYJISTOPA, KOMIIBIOTEPA);

— noA00p U MpHUBEIEHNE IPUMEPOB C OTIOPON HA COLUATBHO-OBITOBOM OIIBIT.

IIpumepHasi TeMaTH4YeCKasA 1 TEPMHHOJIOTHYECKAs! JIEKCHKA

IIpumepnvle cnosa u crogocouemanus

I'paduk nuHeitHOrO ypaBHEHHS C IByMsI IEpEMEHHBIMU, Tpapuk QyHKUINH,
JEUCTBUTENIbHBIE YUCIIA, JOKA3aTE€JIbCTBO HEPABEHCTB, 3aJla4yd Ha KOOPAMHATHOM
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IJIOCKOCTH, KBaJpaTHbIC YpaBHEHUS, JTUHEHHAS (YHKIUS, JIUHEHHOE YpaBHEHHE C
JByMsI TIEPEMEHHBIMM, JIMHEWHBIE HEPABEHCTBA, HEIMOJHBIE KBaJpaTHBIC
ypaBHEHHUSI, HEPABEHCTBA, PA3JIOKEHUE KBAJAPATHOTO TPEXUJIECHA HAa MHOXUTEIH,
pellIeHne 3a7ad C IIOMOLIBI0 CHUCTEM YPAaBHEHUM, PELICHUE CHUCTEM YpPAaBHEHUU
criocoOOM TIOJICTAHOBKHU (CIIOKEHHUS), C TOUYHOCTHIO JO..., CBONCTBa HEPABEHCTB,
CBOMCTBa (DYHKIIUM, CHUCTEMbl ypaBHEHHH, CIOXHBIE AKCIEPUMEHTHI, (Qopmyia
KOpHEW KBaJpaTHOTO YpaBHEHMUsI, YTCHUE Tpa(UKOB.

IIpumepnvie gpasvl

Oyukiust f Ha3pIBaeTCS BO3pacTaroNIe HA MHOXKECTBE X, €CIIU OOJBIIEMY
3HAYEHHUIO apIr'yMEHTa COOTBETCTBYET OOJIblliee 3HAUCHUE (PYHKIIUH.

Ecnu Ha Bceil obnactu onpezaenenus (GyHKIMS BO3pACTaeT, TO €€ Ha3bIBAIOT
BO3pacTatouieil GyHKIMEH, a eciiv yObIBae€T — TO yObIBatouel GyHKIUEH.

OYHKINIO, B3pacTaOIIyl0 Ha MHOXecTBe X WM YOBIBAIONIYyI0 Ha
MHOXkeCTBe X, Ha3bIBAIOT MOHOTOHHOU (PyHKIIMEN Ha MHOKECTBE X.

Ham Hy>HO yka3zaTh 00J1acTh OmnpeseseHus U 00JacTh 3HAaYCHUN (PYHKIUU.
MpbI TODKHBI HAUTH TIPOMEKYTKH, Ha KOTOPBIX (QyHKIusA T yObIBaeT, Bo3pacraet u
COXpPAaHSIET MOCTOSTHHOE 3HAYEHUE.

S roros(a) (Mory, He MOTY, 3aTPYAHSIIOCh, XOUy) JOKa3aTh: €Cld 4Y&THas
(GbyHKIMS MOHOTOHHA Ha TOJIOKWUTEIBHOW YacTH 00JIaCTH OMNpeJeNIeHUs, TO OHa
UMEET TPOTHUBOTMOJIOKHBIM XapaKTep MOHOTOHHOCTH Ha OTPHIATEIBLHOW YacTH
00JIaCTH OIpECIICHHUS.

Msb1  chopmynupoBanu OmNpeleNeHue Bo3pacTaromeid u  yObIBaromei
¢byHkiuit Ha MHOXkecTBe X. Ham HyXHO mpuBecTH MpUMEphl BO3pacTarouledl u
yObIBatomen QyHKITHA.

S Mory oOBSICHUTB, B UéM COCTOUT OCOOCHHOCTH rpaduka 4ETHON HYHKITUN
Y TIPUBECTH NMPUMEPHI YETHON U HEUETHOU (PYHKIUU.

Sl roroB(a) OTBETUTH HA BOMPOC O TOM, Kakas (YHKIUS Ha3bIBACTCS
OTPAaHUYECHHOW U HEOTPAHUYEHHOM.

S 3aTpyaHSAIOCH MPUBECTU MIPUMEPHI (DYHKITUH, OTPAHUYEHHON CHU3Y.

Ipumepnvie 6160001

Oyukius f Ha3pIBacTCS BO3pacTAIOIICH HA MHOXKECTBE X, €CIIU JUIS JTFOOBIX
JIBYX 3HadeHUW aprymeHta X1 m X2 MHoxkectBa X, Takux, 4ro X2 > X1,
BhIONTHsIeTCsS HepaBeHeTBO f(X2) > f(x1). @ynknus f HaspiBaeTcst yObIBaromeit Ha
MHOKECTBE X, €CJIH JUIsl JIFOOBIX IBYX 3HAUYCHHMM apryMenTa X1 u X2 MHOXecTBa X,
TaKuX, 9410 X2 > X1, BeIostHsieTcst HepaBeHeTBO f(X2) < f(x1).

Mpbl 3HaeM HEKOTOpbhIe€ CBOWMCTBAa MOHOTOHHBIX (yHKIHMI. MoOHOTOHHAs
byHKIMSA Kaxkaoe CBOE 3HAYCHWE MPUHUMAET JIMIIbL TMPUH OJAHOM 3HAYCHUU
aprymenTta. Ecmu ¢yHkmust y=f(X) sBnsercs Bo3pacraromieii (yObIBaromiei), TO
dynkmmst  y=— f(X) sBisiercs yOwiBaromie# (Bo3pacratomieii). Cymma IBYX
BO3pacTaromux (QYyHKIUI SIBIsETCS BO3pacTamolieil (QpyHKIHMed, a cymMMma JBYX
yObIBaronux GyHKIUH SBiseTcs yobiBaromen ¢pyakiueit. Ecim 06e Gpynknuu fu g
BO3pacTamIme win ode yosBatomue, To pynkmus @ (x)= f(g(x)) — Bo3pacTaromas
dynkmus. Ecmm dynkums y=f(X) MoHOTOHHA Ha MHOXecTBe X M COXpaHICT Ha
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Ha MHOMXECTBE X UMEET
f(x)

ATOM MHOXECTBE 3HaK, To ¢QyHKIusa (g(x)=

MIPOTUBOMOJIOKHBIN XapaKTep MOHOTOHHOCTH.

Oyuknus f HaswpiBaeTcs uérHoM, ecnmm g awoooro X € D(f) BepHo
paBeHcTBO f(—x)=f(x). ®ynkuus f Ha3pIBaeTCs HEYETHOM, ecim I JHOOOro X €
D(f) BepHo paBerctBo f(—x)=—f(X).

10 KJIACC
(5-it rox 00yuenust Ha ypoae O0O0)

Yucna u BeuuciieHUs. J[eCTBUTEIILHBIE YHCIIA

YpaBHEHHUs U HEPABEHCTBA. Y PaBHEHMUS C OJHOM [IEPEMEHHOU

VYpaBHenus u HepaBeHCTBA. CUCTEMBI ypaBHEHUN

YpaBHeHus U HepaBeHCTBA. HepaBeHcTBa

OyHKIUU

UwucnoBsie Mocae0BaTeIbHOCTH

[ToBTOpenue, 0600IIEHNE, CHCTEMATH3AIUs U3YUYEHHOT0 MaTepraia

IIpumepnvie 6uovl deamenrbHocCmu 00yHaAOUWUXCA '

— 00BbsICHEHHE 3HAUCHUS TOHATUM ((PopMyTUpOBaHUE ONIPECICHUN);

— JIOKa3aTeJIbCTBO U OMPOBEPIKEHUE C TTIOMOIIbIO KOHTPIIPUMEPOB;

— pelIeHre TEKCTOBBIX 33/1a4 apu(PMETHIECKUMU CIIOCOOaMu;

— hopmynMpoBaHKe PaBUil (B paMKax U3y4eHHOTO);

— ureHue (OppodMUYECKHM W TPpaMMaTHUYECKH BEPHOE) MaTeMaTHYECKUX
3aIMce;

— aHalM3 TeKCcTa 3aJaud, nepe@opMyIHpOBKAa YCIOBHS, H3BICUCHUE
HEoOX0MMOM MHGOPMAIINK, MOJEIUPOBAHUE YCIOBUS MPU MOMOIIU BU3yaJbHBIX
orop (CXeM, PUCYHKOB, pEaIbHbIX MPEJIMETOB);

— MIOCTPOCHHE JIOTUYECKUX I[EMOYEK PACCYkKICHHUIA;

— KpUTHYeCKas OIeHKa W OOOCHOBaHUE IOJYyYEHHOTO  OTBETA,
OCYIIECTBJICHHE CAMOKOHTPOJIS;

— MPOBEJCHUE HECIOXKHBIX MCCIEOBAaHUN — B paMKaX M3Y4EHHOTO (B T.4. C
UCIIOJIb30BAaHUEM KaJIBKYJISITOPA, KOMIBIOTEPA);

— 1Io100p W MPHUBEACHHUE MPUMEPOB C OMOPON Ha COIUATBHO-OBITOBOM OIIBIT.

IIpumepHasi TeMaTH4YeCKasi 1 TEPMHUHOJIOTMYECKAsI JIEKCHKA

IIpumepnvle cnosa u crogocouemanus

Apudmernyeckas Mporpeccus, BEpOSTHOCTh, BEIOOPOUYHBIE HCCIIEIOBAHUA,
reOMETpUYECKass TMpOrpeccusi, THUCTOTpaMMa, rpaduueckoe HCCIeOBaHHE
yYpaBHEHUS, WHTEPBAJbHBIM  psAN, KBagpaTHuHas (YHKIUSA, KBaJIpaTHHIC
HEpaBEHCTBA, Mapaboia, mapaboJIoua, MPOLEHTHI (IIPOCTHIE, CIOXKHBIE), TMPOTHO3,
palMOHATbHBIE BBIPAXKEHUS, CUCTEMbl YPAaBHEHUN, CUCTEMbl YPaBHEHUN C ABYyMS
MEPEMEHHBIMM, CTATHUCTUKA, CTATUCTUYECKOE OICHHWBAHUE, ypaBHEHHUE (LieJbIe,
IpoOHBIC), XapaKTepUCTHUKA pa3dpoca, YUCIOBBIE MOCIIEIOBATEIIHHOCTH.

IIpumepnvie ppasvl

51 Mory OOBSCHUTH Ha MpUMeEpe, Kak OCTpouTh rpaduk pyHkmu y=f(—x) u
rpaduk pynaknun y= —f(—x), 3Has rpadpux pynkmun y=f(x).

Ham HYXHO HaiTH KO3 PUIHEHTH KBaApaTHIHON GyHKImH Yy=ax 2+ bx + c,
3Has, 4yTo e€ rpaduk npoxoaut yepes Touku A (0;2), B (2;0), C (3;8).
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Mps1 pemianu ypaBHEHHsSI C OJHOM MEpecMEHOM, 00e 4acTh KOTOpBIX ObLIU
LETBIMU BhIpaKeHUsIMU. Takue ypaBHEHHS HA3bIBAIOTCS 1IEIBIMU YPABHEHUSIMH.

51 mory/3aTpynHAIOCk/HE MOTY C(OpMYyJIHpPOBATH ONpPENEIECHUE JTUHEHHOro
HEPABEHCTBA C JIByMs MIEPEMEHHBIMU U MTPUBECTU IPUMEPHI.

51 Mory/3aTpyaHSIIOCh/HE MOTY OTBETUTH Ha BONPOC O TOM, KaKylo (purypy
MPEACTaBIAET MHOXKECTBO TOYEK KOOPAMHATHOM IJIOCKOCTH, KOOPJIWHATHI
KOTOPBIX — PEIICHHS] CUCTEMbI JTUHEHHBIX HEPABCHCTB.

A MOTy  JaTh oTpeielICHHE BO3pacTarouien (yObIBaromieit)
MOCJIEIOBATENBHOCTH U MIPUBECTU IPUMEPBI.

A xouy chopMynupoBaTh MPUHIIUI MATEMATUYECKON MHTYKIIUH.

S Mory OTBeTUTh Ha BOINPOC O TOM, B KaKUX MPOMEKYTKAX
TPUTOHOMETpUYECKUEe (YHKIMU TMPUHUMAIOT TOJOXKUTEIIbHBIC 3HAYCHUS, a B
KaKUX — OTpULATEIbHbIC 3HAUECHHUS.

S Mory OOBSICHUTB, YTO Ha3bIBaeTCs MepuoAoM GYHKIIMM U Ha3BaTh
OCHOBHOM NEPHOJ] KaXKI0W TPUTOHOMETPUUECKON (PYHKIIMH.

3HaHME 3aKOHOB TPUTOHOMETPUYECKUX (YHKIMUA TOMOTAaeT peuaTh
NPOCTEHUININE TPUTOHOMETPUYECKUE YpPAaBHEHUs, YpPaBHEHHs, B KOTOPBIX O]
3HAKOM TPUTOHOMETPUUECKUX PYHKIUHN coliepKaTcs IepeMEHHBbIE.

IIpumepnvie 6160001

DyHKIMIO, KOTOPYIO MOXKHO 33a7aTh (opMynoil Buia y=ax2+ bx + c, rie a#
0, Ha3bIBAIOT KBAIPATUYHON (DYHKITHEH.

JIro6yro KBagpaTHuHyto GyHKIUIO Y=ax2+ bx + ¢ MOKHO 3a/1aTh HOpMYIIOi
Buza y=a(X—m)Z+n.

PaccmoTpuM BakHOe CBOMCTBO mapaboibl. [Ipu BpalieHHH BOKpPYT OCH
cumMMeTpur mapabona omuceiBaeT Gurypy — mapabonoun. Ecnum BHYTpeHHIOIO
MOBEPXHOCTh Mapaboyiona chejaTh 3€pKajbHON M HANpaBUTh Ha HEE Iy4YOK
JTy4yeH, mapajiedbHbIX OCH, TO OTpaXEHHBIC JIydH COOEpYyTCs B OJHOM TOYKE —
doxyce. Ecnu mapabonudeckoe 3epkanio HanpaBuTh Ha ColHIle, TO TeMIEpaTypa B
dokyce OKaKeTCs TaKOW BBICOKOH, YTO MOXKHO OyAeT pacIiaBUTh MeTaill. Ecnu
UCTOYHUK CBETa TMOMECTUTh B (OKyce, TO OTpaXKEHHbIE OT 3EPKAIbHOMU
MOBEPXHOCTH MapaloIona JIydl OKa3bIBAIOTCS HAMPABICHHBIMU MAPAIJIEIBHO €T0
OCH M HE pacCeuBarOTCSA. OTO CBOMCTBO WCIOJIB3YEeTCS TPH H3TOTOBICHUH
MIPOXKEKTOPOB M aBTOMOOWIBHBIX (hap.

Yrober moctpouth rpaduk ¢yHkmum Y=If(x)l, ecnmu wu3BecteH rpaduk
¢ynknum Y=f(X), Hy)KHO TOCTaBUTh Ha MecTe Ty ero 4vactb, rae f(x)=0, u
CUMMETPUYHO 0TOOPa3UTh OTHOCUTEIHLHO OCH X JIPYTYIO €ro 4acTh, riae f(x) )<O0.

Yrober moctpouth rpaduk ¢yHkmmm Y=If(x)l, ecnmu wu3BecteH rpaduk
¢yukmun y=F(X), Hy’)KHO OCTaBUTH Ha MeCTe Ty 4acTh rpaduka ¢pyHkuuu y=f(x),
KOTOpasi COOTBETCTBYET HEOTPHUIATEIIHLHONW YacTH 00JaCTH onpeneneHus ¢yHKIUI
y=f(x). OTpa3uB 3Ty 9acTh CHMMETPHUYHO OTHOCHUTEIIBHO OCH Y, IMOJIYIHM APYTYIO
4acTh Ipaduka, COOTBETCTBYIOUIYIO OTPUIATEIbHON YaCTH 00JIaCTH ONPEEICHUS.

[{eoe ypaBHEHHE C OOHOM MEPEMEHHON — 3TO YPaBHEHHUE, JIEBas U IIpaBas
YacTU KOTOPOTO — LIEJIbI€ BHIPAKEHHUS.

[Ipu pemeHun 3agayu Mbl NPUMEHWIM TpapUUECKHl crnocod pelieHus
CUCTEMBI JIBYX YpPaBHEHHU C IBYMs iepeMeHHbIMU. OH COCTOUT B TOM, YTO CTPOSAT
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rpaduku 000MX ypaBHEHHI U HAXOJUT KOOPAMHATHI OOLIMX TOUEK ITUX IPAPHUKOB.
Ho rpaduueckuit cmoco0® TMO3BOJSET HAWTH PEIICHUE CUCTEMBI TOJIBKO
NpUOINKEHHO.

JIroObyto cucrteMy JBYX JMHEHHBIX YpPaBHEHUW C JABYMS IEPEMEHHBIMU
MOXHO PEIIUTh CHOCOOOM IMOJACTAHOBKM WM CHOcOOOM cioxkeHus. Ho mo-
JIPYroMy MPOMCXOJMT C CUCTEMaMHU ypaBHEHUHM Ooiiee BBICOKHUX cTeneHen. [[ms
HUX HET O0IIMX cHocOo0OB pemeHus. JIMIb HEKOTOpble U3 HUX MOKHO PEIIUTh
CIIOCOOOM MOJCTAHOBKU MU CIIOCOOOM CIIOKEHHS.

[locnenoBaTenbHOCTh, B KOTOPOM KaXKIbIi MOCIENYIOUIMN 4jeH OoJiblie
MIpEIBIAYIIETro, Ha3biBaeTCsA Bo3zpacrarouien. I[locienoBaTenbHOCTb, B KOTOpPOM
KaXKJIblii MOCJIEIYIOIMI YWIEH MEHbIIE PEAbIAYIIEro, Ha3bIBaeTCs yObIBAIOIICH.

[locnenoBaTenbHOCTH (8N) Ha3bIBa€TCSl OrPaHUYEHHOM CBEpXy, €cld
CYILIECTBYET TaAKOE YHUCI0 M, 4TO an < M mnpu Jr000Mm N.

[locnenoBaTenbHOCTh (8N) Ha3bIBa€TCS OrPAaHUYEHHOW CHU3Y, €Cld
CYILIECTBYET TAKOE YUCIIO P, YTO an = P mpu Jr0O60M N.

[locnenoBaTenbHOCTh, OTPAHUYEHHAs CBEPXYy M CHHU3Y, Ha3bIBAETCS
OTPaHUYEHHOM MOCIEN0BATEIBHOCTHIO.

Kaxnpiii unen apudmeTnueckoil MNporpeccuu, HauyMHas CO BTOPOTO,
ABJIIETCS CPETHUM apU(PMETHUECKUM MPEAbIAYIIErO U MOCIEYIOIIET0 YWICHOB.

OyHKIMSA ¢ 00J1aCThIO onpeiesieHust X U 00J1acThio 3HaUeHU Y Ha3bIBaeTCs
oOpaTuMoOii, eciaum oO0paTHOEe €H COOTBETCTBHE MEXIYy MHOXECTBOM Y U
MHOECTBOM X — (DYHKITHSI.

Ecmu ¢ynkuus f oOpatuma, TOo oOpaTHOe €i COOTBETCTBHE HA3bIBAIOT
byHkuei, oopatHoit GpyHkiuwu f.

KoneuHoe MHOX€CTBO, B KOTOPOM YCTAaHOBJIEH MOPSANOK €ro 3JIEMEHTOB,
Ha3bIBAIOT [1€PECTAaHOBKOM.

Conep:xkanne yueOHoro npeamera «I'eomeTpuspy
7 KJIACC
(3-if rox o0yuenusi Ha ypoHe OO0O)

[IpocTeiimue reomeTprdeckrue GUTypsl ¥ ©X CBOMCTBA.

N3mepenue reoMeTpu4ecKux BeTUInuH

TpeyronbHUKU

[TapainensHble MIPSAMBIE, CYMMa YIJIOB TPEYTOJIbHUKA

Oxpy>XHOCTb U KpyT. I 'eoMeTpruecKkue NoCTpOEHUS

O06001IeHue 1 cucTeMaTH3allMsI U3YYeHHOTO MaTeprana

Ilpumepnbvie 6uovl deamenbHoCmu 00YHAIOUWUXCA '

—KOMMEHTUPOBaHUE (pa3bsICHEHUE) 3HAYEHHS OCBAMBAEMBIX IOHSATHH;
dbopMynrpoBaHUE OTIPEICTICHUN;

—1300pakeHne U pacrlo3HaBaHUE U3y4aeMBbIX (UTYp Ha YEepPTekKax; pelIeHue
3a/1a4, CBA3aHHBIX C 3TUMHU (DUTYypamu;

— (opMyIHPOBKA U JOKA3aTEIbCTBO TEOPEM;

—pelleHne 3aJa4y B COOTBETCTBHUM C  COAEPKAHUEM OCBAMBAEMBIX
TEMaTUYECKUX Pa3/IeIIoB.

IIpumepHasi TeMaTH4YeCKasA 1 TEPMHHOJIOTHYECKAsI JIEKCHKA

IIpumepnvie cnosa u ciogocovemanus
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AxcroMa mapajuieNbHbIX MPSAMBIX, OMCCEKTPUCHI, BBICOTHI TPEYTOJbHUKA,
U3MEpEHue, Jyd, MacluTaOHas JIMHEWKa, MEIHMaHbl, OTPE30K, NapajulesibHbIE
npsiMble, EPBBIN (BTOPOH, TPETUIT) IPU3HAK PABEHCTBA TPEYTrOJIbHUKOB, TPU3HAKU
MapajuIeIbBHOCTH  JBYX TMPSAMBIX, NEPHEHAUKYJISAPHBIE MpPsAMBIE, ITOCTPOCHUE
TPEYroJIbHUKA IO TPEM DJJIEMEHTaM, MpsMas, NPSIMOYTOJIbHBIE TPEYTOJIbHUKH,
COOTHOUIEHUS MEXAY CTOPOHAMU U YIVIAMH TPEYrOJIbHUKA, CPABHEHHE, CyMMa
YIJI0B TPEYTOJIBHUKA, TPEYT OJIbHUK, YTOJL.

IIpumepnvie gpasvl

Yepe3 nmo0ble 1BE TOYKA MOKHO MIPOBECTH MPAMYIO, HO TOJIBKO OJIHY.

A maweptwi(a) mpsmyro u otMmetrwi(a) Ha Hel Touku A u B. Celiuac ¢
NOMOUIBI0 MaciITaOHOW JMHeWku s otMedy Touku C u D Tak, ytoObl TOuka B
oObL1a cepenunoit orpeska AC, a Touka D — cepenunoit orpeska BC.

Cnauana Mbl HaueptuMm mnpsimyto AB. [lotom mpu nmomoiu macmraOHON
JMHEWKU OTMEPUM Ha 3TOM npsMon Touky C — Ttakyto, uto AC=2 cM. Jaiblie Mbl
ONpENIENINM, CKOJIBKO TAKUX TOYEK MOXKHO OTMETUTH Ha npsimon AB.

IIpumepnvie 6160001

I'eomeTpust — 3TO OHa M3 cambIX JIpeBHUX HayK. OHa BO3HMKIA €LIE 110
Hamed 3pbl. CIOBO «reoMeTpus» B NEPEBOAE C TPEUYECKOro s3blKa O3HAYAET
«3emsiemepue». Takoe Ha3zBaHHE OOBICHSIETCA TEM, YTO 3apOKICHHE T€OMETPUU
OBLJIO CBSI3aHO C Pa3HBIMU M3MEPUTENbHBIMU paboTaMu. DTH pabOThl BBHITOIHSIN
IPU pa3METKE 3€MEJIbHBIX YYACTKOB, IPOBEAEHUU JOPOT, CTPOUTENIBCTBE 3AaHUN U
OpPYrUX coopyXeHui. B pe3ynapTare Takoil AEATEIBHOCTH TMOSBWINCH U
NOCTENEHHO  HAKAIUIMBAJIWCh  pa3Hble  MpPaBWJIa, KOTOPbIE  CBS3aHBl C
Tr€OMETPUUYECKUMU H3MEPEHHUSIMU U TOCTPOEHUSIMU. TakuM 00pa3oMm, reoMeTpus
BO3HHMKJIA HA OCHOBE IMPAKTUYECKOW AEATEIbHOCTU Joaeil. B panpHelmeM oHa
chopmupoBaIach Kak CaMOCTOSITENIbHASI HayKa. JTa HayKa 3aHUMAETCA U3yYCHUEM
TCOMETPUYECKUX (DUTYD.

VYron — aTo reomerpudeckas ¢urypa. OHa COCTOUT U3 TOUKHU U JBYX JTyUEH,
UCXOASAIINX U3 3TOU TOUYKH. JIydyu — 3TO CTOPOHBI yriia, a UX o0IIee HayajJo — 3TO
BepuinHa. Cpenn npeIMETOB, KOTOPBIE HAC OKPYXKAIOT, MHOTO OJMHAKOBBIX. Y HUX
onuHakoBas (opma, OJIMHAKOBBIE pa3Mmepbl. Hampumep, aBa OJAMHAKOBBIX
KapaHJaila, JB€ OAMHAKOBbIE TETpaau, JABa OJMHAKOBBIX 3epKayia. B reomerpun
aBe (uUrypel, KOTOpbleé HMMEIOT OJWHAKOBYIO (DOPMY M OJMHAKOBBIE pPa3MeEpHI,
HAa3bIBAIOT PABHBIMU.

JIng u3MepeHusT OTPE3KOB M HAXOXKACHUS PACCTOSIHUA Ha NPAKTHKE
UCIIOJIB3YIOT pa3IM4HbIe EIUHULBI U3MepeHud. Merp — d5T0 craHgapTHas
MEXKIyHapoJHas eauHuua usmepeHusa. B omnom merpe 100 cantumerpos. B
onHoMm cantumerpe 10 mummumerpoB. [Ipu n3mepennn HEOOIBIIUX PACCTOSHUM,
HAIMpUMeEp, MKy TOYKAMHU Ha JIUCTe Oymaru, 3a eAMHUILY U3MEPECHUS PUHUMAIOT
CaHTHUMETP WIM MWIIMMETp. PaccrosHue Mexay mpeaMeTaMu B KOMHATe
U3MEPSIOT B MeTpax. PaccrosgHue MexIy Hacel€HHBIMH NYHKTAMH U3MEPSAIOT B
kwioMerpax. HMcnone3yrores um  apyrue eaumHHnBl  u3Mepenus. Hampuwmep,
JNEUUMETP, MOPCKAsi MUJIA.

OtMetuM m0ObIE TPU TOYKH, KOTOPBIE HE JIeXKAT Ha OJHOM MPsIMOI.
Coenunum ux otpeskamu. [lomyunm reomerpudeckyro Gurypy. To TpeyroiabHUK.
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Tpu oTMEUEHHBIE TOUKM — 3TO BepIIMHBL. OTPE3KHU — 3TO CTOPOHBI TPEYTOJIbHUKA.
CymMma mIMH TpEX CTOPOH TPEYrojibHHKA Ha3bIBAa€TCS €ro mnepumeTpoM. J[Ba
TPEYroJbHHKAa MOXHO Ha3BaTh pAaBHBIMHU, €CJIM HX MOXHO COBMECTHUTH
HajoxxeHueM. Kaxaplii U3 3TUX TPEyroJbHUKOB MOKHO HaJIO)KUTh Ha JIPYroil Tak,
YTO OHHU TOJIHOCTBIO COBMECTATCA. DTO 3HAYMT, YTO MOMAPHO COBMECTATCS HX
BEPIIMHBI U CTOPOHBL. Takxke MmonapHo COBMECTSTCS U YIJIbI 3TUX TPEYTOJIbHUKOB.
CoOOTBETCTBEHHO, €CJIU JIBa TPEYTOJIbHUKA PABHBI, TO 3JIEMEHTHI (YIJIbI U CTOPOHBI)
OJTHOTO TPEYroJIbHHKA DPAaBHBI DJJIEMEHTAM JAPYroro TPEYroJbHHUKA. 3HAYUT,
PaBEHCTBO JBYX TPEYTrOJIbHUKOB MOXHO YCTaHOBUTb, HE HAaKIaJblBas OJIUH
TPEYTrOJbHUK Ha JIPYTOil, a TOJIBKO CPAaBHUBAsI HEKOTOPBIE X AJIIEMEHTBHI.

B wmaremaTuke Kaxaoe YTBEp)KIEHHUE, CIPaBEIJIMBOCTb KOTOPOIO
YCTaHABJIMBAETCS P MOMOUIN PAaCcCYKACHHM, Ha3bIBaIOT TeopeMoi. Paccyxnenus
Ha3bIBAOTCS 10KA3aTEIbCTBOM TEOPEMBI.

8 KIIACC
(4-it rox o0yuenust Ha ypoae O0O0)

YeThIpEXyroabHUKU

Teopema daneca u Teopema 0 MPONOPIIMOHAIIBHBIX OTPE3KaX, MOJ0OHbBIC
TPEYTrOJbHUKHU

[Tnomanes. Haxoxaenue mionaaeid TpeyroaibHUKOB U MHOTOYTOJIbHBIX
¢uryp. Ilnomanu nogoOHbIX HUryp

Teopema [udaropa u Hayana TPUrOHOMETPUU

O060011eHne U cucTeMaTH3alys U3y4YeHHOTO MaTepHralia

Ilpumepnuie 6uovl desmenvHocmu oOy4aAOUUXCA .

— KOMMEHTHpOBaHUE (Pa3bsiCHEHWE) 3HAYEHHUS OCBAMBAEMBIX TOHSATHUN;
dbopMynrpoBaHUEe ONPEIETICHUM;

— N300pakeHne U PacIo3HABaHUE U3Y4aeMbIX (GUTYpP Ha YepTekax;

— ¢hopMyIHpOBKA U IOKA3aTEIIBCTBO TEOPEM;

—pemieHue 3aJad B COOTBETCTBUU C COJEPKAHUEM OCBAMBAaEMbIX
TEMAaTHYECKUX Pa3/EJIO0B.

IIpumepHasi TeMaTHYeCKAasl U TEPMHUHOJIOTHYECKAasl JIEKCUKA

IIpumepnsie crnosa u crogocouemanus

Bepmiuabel  JloMaHOM, 3BEHbS JIOMAaHOW, KBaapaT, MHOTOYTOJIbHUKH,
OTpeJIeIeHNe  MOJOOHBIX  TPEYroJbHHUKOB,  IapajuieyiorpaMM,  IUIOMIA/b
(MHOTOYTOJIbHUKA, TMapajieiorpaMMa, TPEYroJdbHUKA, TpaNenun), MOJA00HbIe
TPEYroJbHUKYU, TPU3HAKH TOA0OUS TPEYrOJIbHUKOB, MPSMOYTOJbHHUK, pOMO,
CMEXXHBIE OTPE3KH, COOTHOLIEHUSI MEXY CTOPOHAMHU U YIiIlaMHU MPAMOYTOJIBHOIO
TpeyroiibHUKA, Teopema, Teopema [ludaropa, Tpamnenus, 4eTHIPEXYTOTbHUKH.

Ilpumepnvie gppazoi

MsbI 3HaeMm, 4Tro nmepuMeTp napawiesnorpamMma paseH 48 cMm. Ham HyxHO
HAaWTU CTOPOHBI MapajuienorpamMma, eciu 1) omHa cTtopoHa Ha 3 cM OOJbIIE
Jpyrou, 2) pa3sHOCTh JABYX CTOPOH paBHa 7 cM, 3) OoJHA M3 CTOPOH B JBa pa3a
oombre npyroii. bynem pemats 3amaqy.

Mp1 Oyzem 0Ka3bIBaTh TEOpPEMY / MPUCTYIHUM K JOKA3aTEIbCTBY TEOPEMBI /
JIOKa)KeM TeopeMy / HaM MPEJCTOUT JOKa3aTh TEOPEMY.
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Mpb1 Ha3Banu NepBbIN (BTOPOH, TPETU) TPU3HAK MOJ00US TPEYTOJIBHUKOB.

MBI paccMOTpenu pUCYHOK, HA KOTOPOM H300pak€H MHOTOYTOJbHUK. DTOT
MHOT'OYT'OJIBHUK BBITYKJIBIA, IOTOMY YTO OH JIEKHUT IO OJHY CTOPOHY OT KaKIOH
IIPSAMOM, IPOXOJALLEH Yepe3 ABE €ro COCEAHUE BEPILIUHBI.

IIpumepnvie 6b16000b1

OTpe3ku, U3 KOTOPBIX COCTABJIEHA JIOMAaHAs, HAa3bIBAKOTCSA €€ 3BEHBSIMH.
KoHupl 3THX OTpe3koB — BepmuHbl JoMaHoW. CymMMma [UIMH BCEX 3BEHBEB
HAa3bIBACTCS JJIMHOU JIOMAHOM.

Ecnu HecMexHble 3BeHbs 3aMKHYTOM JJOMaHOW HE UMEIOT OOLIUX TOYEK, TO
9Ta JIOMaHas Ha3bIBAE€TCSd MHOTOYIOJBbHUKOM. 3BEHBS JIOMAHOW Ha3bIBAIOTCS
CTOPOHAMHM MHOIOYroJIbHUKa. JlnMHa JIOMaHOW Ha3bIBAETCA NEPUMETPOM
MHOT'OYT'OJIbHUKA.

JIBe BepUIMHBI MHOTOYTOJBHHKA, NPUHAIIECKAIINE OIHOM CTOPOHE,
Ha3bIBAIOTCS coceAHUMU. OTpe30K, KOTOPBIM COeNUHSIET ABE JI0Oble HECOCEIHHE
BEPUIMHBI — 3TO AUArOHaJIb MHOTOYT OJIbHUKA.

JIro60¥i MHOTOYTOJIBHUK pa3feiseT MIOCKOCTh Ha 1Be yacTu. OgHa 4acTh —
ATO BHYTPEHH:S1 00J1aCTh MHOTOYTOJIbHUKA, & APYras — BHEIIHSS.

MHOroyroJlbHUK Ha3bIBAa€TCA BBIITYKIIBIM, €CJIA OH JIEKUT IO OJIHY CTOPOHY
OT Ka)XJ0¥ MPpSIMOi, NPOXOSIIEH Yepe3 ABE €ro COCEIHUE BEPILIHUHBI.

Kaxnplii 4eThIpEXYTrOJbHUK UMEET 4 BEpIIUHBI, 4 CTOPOHBI U 2 IHArOHAJIN.
JIBe HECMEKHBIE CTOPOHBI YETHIPEXYTOJbHUKA HA3bIBAIOTCS MPOTHUBOIIOI0KHBIMHU.
JlBe  BepLIMHBI, HE  SBIAIOIIMECA  COCEJHHMM, TOXKE  HA3bIBAIOTCS
OPOTUBOIIOJIOKHBIMU. YeThIPEXYTOJbHUKN OBbIBAIOT BBINYKIJIBIE U HEBBIIYKIIbIE.
Kaxnas puaroHanb BBIIYKIONO 4YETBIPEXYTOJBHMKA pasleiiieT €ro Ha JBa
TpeyrojipHuKa. OQHa W3 JMAaroHAJIEW HEBBIIYKJIOIO YETBIPEXYIOJIBHHUKA TaKXKe
paszeisieT ero Ha JBa TPEYroJIbHUKA.

[TapastenorpaMm — 3TO 4ETBIPEXYTOJIBHUK, Y KOTOPOTO IIPOTUBOIOJIOKHBIE
CTOPOHBI IIONIAPHO MapajieibHbl. B mapasienorpamMme MpOTHUBOIIOJIOKHBIE
CTOPOHBI PaBHBI U IIPOTUBOIIOJIOKHBIE YIUIy paBHBL. Jlnaronanu napasuienorpaMmma
TOYKOM NEPECEUYECHUS IEIATCS MOMOJIaM.

Tpanenus — 5T0 4YETBIPEXYTOJIBHUK, Y KOTOPOT'O JBE CTOPOHBI I1APAIIICIIbHBI,
a JBe Apyrue He mnapajuienbHbl. IlapamienbHble CTOPOHBI Tpameuuu — 3TO €€
OCHOBaHMs, a JBE JpyrHe CTOPOHBI Ha3bIBalOTCS OOKOBBIMU. Tpamerus
Ha3bIBaeTCs paBHOOEIPEHHOM, eciiu €€ OOKOBbIE CTOPOHBI paBHBI. Tpanenus, OauH
W3 YIJ0B KOTOPOU MPSIMOW, HA3bIBAETCSA MPSAMOYTOJIbHOM.

PaBHBIE IPAMOYTOJIBHUKM MUMEIOT paBHBIE IUIOMIAANA. EciM MHOrOyroiabHUK
COCTaBJIEH M3 HECKOJBbKHX MHOIOYTOJBHHMKOB, TO €ro IUIOIIaJb paBHa CyMME
IUIOIIANEH 3THX MHOIOYTrOJbHHUKOB. [lmomanes kBagpata paBHa KBaapary e€ro
CTOPOHBL.

[Inomane npsAMOyrosbHUKA paBHa IPOU3BEACHUIO €T0 CMEKHBIX CTOPOH.

Ecnu kBagpaT oaHONW CTOPOHBI TPEYTOJIBbHUKA PABEH CYMME KBAaJpAaTOB JABYX
APYTUX CTOPOH, TO TPEYTOJbHHUK NPAMOYTOJBHBIM. DTO Teopema, oOpaTHas
teopeme [Iudaropa.
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Ecnu nBa yrna ogHOTO TpeyrojbHHMKa COOTBETCTBEHHO PaBHBI ABYM YIJIam
JIPYroro, TO TaKUE€ TPEYroJAbHUKU MOAOOHBL. DTO MEPBBIM MPU3HAK MOJ00US
TPEYTOJILHUKOB.

Ecaiu naBe CcTOpOHBI OJHOTO TPEYroJibHUKA MPOMOPIUOHATIBHBI ABYM
CTOpPOHAM JPYroro TPEYroJibHUKa W YIJbl, 3aKIIOUYEHHBIE MEXKIY OSTUMHU
CTOPOHAMH PaBHBI, TO TaKHWE TPEYTOJbHUKU IMOJO00HBIL. ITO BTOPOM MpHU3HAK
0100Us TPEYTOJIbHUKOB.

Ecau cTopoHBl OHOTO TpeyrojibHHKa MPOMOPIMOHAIBHEI TPEM CTOPOHAM
JIPYroro, TO TaKW€ TPEYTOJbHUKH TMOJOOHBI. DTO TPETHUW NPHU3HAK MOJI00Us
TPEYrOJIbHUKOB.

9 KJIACC
(5-it rox 00yuenust Ha ypoae O0O0)

VYT1Ibl B OKpYKHOCTH. BriicaHHbIE ¥ OMMCAHHBIE YEThIPEXYTOJIbHUKH.
KacatenbpHbie Kk okpyxkHOCTH. KacaHue okpy>KHOCTEH

Tpuronometpus. TeopemMbl KOCHHYCOB U CUHYCOB. PerieHue TpeyroisHUKOB

[IpeobpazoBanue moao6usi. MeTpudyeckre COOTHOIIEHUS B OKPY>KHOCTH

Bextopsl

O6o001eHNe U cCUCTEMAaTH3allus U3yYeHHOTO MaTepurana

Ilpumepnuie 6uovt desamenvnocmu oOy4aAOUUXCA .

— (opMyJIHpOBaHUE OMNPEACICHUN MW WUIIOCTPUPOBAHHWE OCBaMBAEMbBIX
TIOHSTHIM;

— ¢hopMyIHpPOBKA U JI0KA3aTEIbCTBO TEOPEM;

— BBIBEe/ICHHE (POPMYIL;

— PpELIEHUE TEOMETPUYECKUX 3a7Jad B COOTBETCTBUU C COJAEPKAHHEM
OCBaMBAEMbIX TEMATUYECKHUX PA3JIEIIOB.

IIpumepHasi TeMaTHYeCKasi U TEPMHUHOJOTHYECKAsI JIEKCUKA

IIpumepnsie cnosa u crogocouemanus

buccektpuca, BekTOp (HEKOJUIMHEApHBIM BEKTOp), KacaTelbHas K
OKPYXHOCTH, KOOPJIHMHATBI BEKTOpa, KOIDPUIMEHTH pPa3IOXKEHUS, METOJ
KOOpJIMHAT, OKPYKHOCTb (BIMCaHHAs, ONMUCAHHAs), MPUMEHEHUE BEKTOPOB K
pPELIEHUIO 3aj1ay, MPOCTEHIINE 3a1a4d B KOOPAUHATAX, CUHYC (KOCUHYC, TAHTE€HC,
KOTAaHI'€HC) VyrJjla, paJuyc, CKAJIAPHOE TMPOU3BEACHUE BEKTOPOB, CIIOKEHHE
(BBIUMTAHUE) BEKTOPOB, COOTHOIIEHUS MEXKIYy CTOPOHaMHM U  yriaMHu
TPEYroibHUKA, CPEAHSs JIMHUS Tpameluuu, TOYKA KacaHus, Yribl (UE€HTpaJbHBIE,
BIIMCAaHHBIE), YMHOKEHHE BEKTOpPA Ha YUCIIO, YPABHEHUE, YETHIPE 3aMeyaTeIbHbIE
TOYKHU TPEYrOJIbHUKA.

IIpumepnvie gpasv

Mpbl goka3zaiu, 4TO IpsiMas U OKPYXKHOCTb MOTYT MMEThb OAHY WIIH JIBE
o0IIIre TOYKH U MOTYT HE UMETh HUA OJHOM OOIIEH TOUYKH.

JlokaxkeM TeopeMy O CBOWMCTBE KacaTeIbHOW K OKPYKHOCTH (O CpeHei
JIMHUU TPaANELHH).

Tenepp Mbl OyzmeMm JOKa3bIBaTh TEOPEMY, OOpATHYIO TEOpEeME O CBOMCTBE
KacaTeJIbHOM — NPU3HAK KaCaTEIbHOM.
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Ham npencrour nokasarte, 4TO NEPIEHAUKYJIAP, IPOBEAEHHBIN U3 KaKOM-
HUOYAb TOUYKU OKPYKHOCTU K IUAMETPY, — 3TO CPEIHEE MPOMOPIUOHATIBLHOE s
OTPE3KOB, HA KOTOPBHIE OCHOBAHUE MEPIICHINKYIISIPA IEJIAT THAMETD.

IIpumepnvie 6160001

Ecnm paccrosHue OT LEeHTpa OKpPYKHOCTH OO HPSMOM PaBHO paanycy
OKPY>KHOCTH, TO TIpsiMasi U OKPY>KHOCTb UMEIOT TOJIBKO OJIHY OO0IIyI0 TouKy. Eciu
PAcCTOSIHME OT ILIEHTPA OKPYXKHOCTH 0 NPsIMO OOJIbIlIE paguyca OKPY>KHOCTH, TO
npsiMasi 1 OKPY>KHOCTb HE UMEIOT OOIIUX TOYEK.

[Ipsimasi, uMerolas ¢ OKpy>KHOCTb. TOJIBKO OZHY OOIIYIO TOUKY, HA3bIBAETCS
KacaTeJbHOM K OKpyKHOCTU. VX oOmias Touka Ha3bIBaeTCS TOYKOW KacaHMs
IPSIMOM ¥ OKPY>KHOCTH.

KacarenbHast kK OKpy>KHOCTH NEPIECHANKYJAPHA K paInyCy, IPOBEAEHHOMY B
TOYKY KacaHHs.

OTpe3ku KacaTelbHBIX K OKPYKHOCTH, MNPOBEAEHHBIE W3 OJHOM TOYKH,
paBHbl. OHM COCTABJISIIOT PABHBIE YTIIIbl C IPSIMOM, TPOXOJAIICH Yepe3 3Ty TOUKY U
LEHTP OKPY>KHOCTH.

Ecnu npsiMast mpoxoauT yepe3 KOHEI pajinyca, JekKalluid Ha OKPY>KHOCTH, U
NEPNEHAUKYISPHA K 3TOMY PaauycCy, TO OHa SIBJISIETCS KacaTEIbHOM.

Jlyra Ha3pIBaeTCs IOJYOKPYXKHOCTBIO, €CIM OTPE30K, COCIUHSIOIIMUN €€
KOHIIBI, SIBJIICTCSI TUAMETPOM OKPY>KHOCTH.

BrniucannbIi yron uzmepsieTcs MoJI0BUHOW AYTH, HA KOTOPYIO OH OIUPAETCS.

Kaxxnas Touka OUCCEKTpUCY HEpa3BEPHYTOrO yria paBHOYAAJEHA OT €ro
ctopoH. OOpaTHO: KakJas TOuYKa, Jiexallass BHYTPU yria U paBHOYyIaJIEHHAs OT
CTOPOH YTJIa, JIS)KUT Ha €ro OUCCEeKTpuce.

OTpe30k, 1ig KOTOPOro yKa3aHo, Kakas U3 €ro rpaHUuYHbIX TOYEK CUUTAETCS
HayajoM, a Kakasg — KOHLIOM, HAa3bIBAaeTCs HAIPaBICHHBIM OTPE3KOM, WU
BEKTOPOM. BEKTOPBI MOT'YyT UCIIOJIB30BATHCS I PELICHUS TEOMETPUYECKUX 3a1a4
U I0KA3aTeJIbCTBA TEOPEM.

CpenHsisi nuHUA Tpamneuu — 3TO OTPE30K, COCIUHSIOIIUN CEpEeIUHBbI €€
00KOBBIX cTOpOH. CpenHsisi TUHUS Tpaleluy MapajjieibHa OCHOBAaHUSM U paBHA
UX MOJIyCYMME.

Ha mrockocT 1m000H BEKTOpP MOXHO pa3JIOkKUTh IO JBYM JaHHBIM
HEKOJUIMHEApHbIM  BekTOopaM. KoadduimeHTsl  pa3joXeHus TpH  ITOM
OTIPEJIEIISIIOTCS. €TUHCTBEHHBIM 00pa3oM.

10 KJIACC
(6-it rox 00yuenusi Ha ypoae O0O0)

JIlekapTOBbI KOOPAMHATHI HA TJIOCKOCTH

[IpaBunbHBIE MHOTOYTOJIBHUKH. [{JIMHA OKPY>KHOCTH U IUIOIIAAb KPyTa.
Brruncnenue miomaaei

JIBUKE€HUS TIIOCKOCTH

[ToBTOpEHuUe, 00001IeHNEe, CUCTEMATU3AlUs U3YUYEHHOT0 MaTepuaia

Ilpumepnbvie 6uovl deamenbHocmu 00yHaArOUUXCA '

— dhopMynHpOBaHUE OTPEICICHI;

— (hopMyIIUPOBKA U JOKA3aTEIBCTBO TEOPEM;

— BbIBeJIeHHE (POPMYJI U UX UCIIOJIB30BaHUE JIJISl BHIYUCIICHUN;
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— M300pakeHHEe U Pacno3HABaHWE HA PUCYHKAX MPU3MbI, Napajjieienunena,
UWIMHAPA, 1apa u Jap.;

— peuleHuEe TeOMETPUYECKHX 3aJlad B COOTBETCTBUU C COJAEpPKaHUEM
OCBaMBa€MbIX TEMAaTUYECKUX PA3EIIOB.

IIpumepHasi TeMaTH4YeCKasi 1 TEPMHUHOJIOTHYECKAs JIEKCUKA

IIpumepnule cnosa u cro6ocovemanus

Boeinykiiblii MHOTOYTOJIBHUK, TpajyCHas Mepa JyTd, JUIMHA OKPYXHOCTH,
Jyra CeKTopa, KpyroBoll CErMeHT, MHOTOTPaHHUKH, OTOOpaXK€HUE TUIOCKOCTH Ha
ce0s1, mapajuleNIbHbI MEepeHoc, IUIOIAlb Kpyra, IUIONIaJb KPYroBOTO CEKTOpa,

IJI0IIA/Tb paBHOOEIPEHHOTO TPEYTOJIbHUKA, IIOBOPOT, IIPaBUJIbHBIN
MHOT'OYT'OJIbHUK, CTEPEOMETPHUS, TENA U IOBEPXHOCTH BPAILCHUS, XOpAa.
IIpumepnuvie gppasvei
[IpuMepbl MpaBUWIBHBIX MHOTOYI'OJBHHMKOB — O3TO PAaBHOCTOPOHHUU

TPEYTroJIbHUK U KBaJparT.

S Mory JnokazaTh, YTO CEpeAWHHBIC TEPHNEHIUKYJIAPHl K JIIOOBIM JIBYM
CTOpOHAM IMPaBUILHOTO MHOTOYTOJIBHUKA JIMOO TIepeceKaroTcs, TM00 COBMAAOT.

A nokazan(a), 4To TpsIMBIE, COJIEPKAITUE OUCCEKTPUCHI JTIOOBIX JIBYX YTJIOB
PaBUIILHOTO MPSMOYTOJIbHUKA, TNOO0 NEPECEKAOTCS, TUOO COBMAAIOT.

A mory chopMynupoBaTh U JI0Ka3aTh TEOPEMY 00 OKPYKHOCTH, OTTMCAHHOU
OKOJIO TPaBWJIbHOTO MHOTOYT'OJIbHUKA.

A mory chopmynupoBaTh U JI0Ka3aTh TEOPEMY 00 OKPYKHOCTH, BIIMCAHHOMN
B [IPAaBWJIbHBII MHOTOYTOJIbHUK.

S mory BbiBecTH (BbIBeN, Oyay BBIBOAWTH) (OpMyNy sl BbIYHMCICHUS
IUIOLIAAM TMPAaBWJIBHOTO MHOIOYrOJIbHUKA Yepe3 €ro IMepuMeTp U pajanyc
BIIMCAHHOU OKPY’KHOCTH.

51 mory BbiBecTH (BbIBEN, Oyay BBIBOAWTH) (HOpMyNy s BbIYMCICHUS
JUTUHBI OKPYKHOCTH.

51 Mory OOBSICHUTH, YTO TaKO€ KPYTrOBOM CEKTOP M BBIBECTU (POPMYIY ISt
BBIYHCJICHUS JIOIIAIN KPYTOBOTO CEKTOPA.

Ipumepnvie 6160001

[IpaBrIIBbHBI MHOTOYTOJIBHUK — 3TO BBINYKJIBI MHOTOYTOJIbHUK. Y HErO BCE
YIJIbl PABHBI U BCE CTOPOHBI paBHBL. QKO0 MPABUIBHOIO MHOTOYTOJbHUKA MOYXKHO
ONMHCAaTh OKPYXKHOCTh, W TIPUTOM TOJBKO OJHY. B 11000# mpaBUIBHBIHI
MHOT'OYTOJIBHUK MO>KHO BIIUCATh OKPY>KHOCTb, U IIPUTOM TOJIBKO OJIHY.

KpyroBoii cerMeHT — 3TO 4yacTh Kpyra. OHa orpaHryYeHa AYroil OKpyKHOCTH
U XOpJIOW, COCIUHSIOMIEN KOHIIBI 3TOW nyru. Ecinu rpagycHas mepa nyru MEHbLIe
180 rpamycoB, TO IUIOIIaAb CETMEHTa MOXXHO HAWTH, BBIYMTAs U3 ILJIOIIAIU
CEeKTOpa TUJIOMAh PAaBHOOEAPEHHOTO TPEYroJbHUKA, CTOPOHAMH KOTOPOT O
SABJISIFOTCS JIBa paguyca U XOpJaa CErMeHTa.

KpyroBoii cexktop — 310 yacth Kpyra. OHa OrpaHvyeHa AYrol W JIBYMs
pagnycamMu, COCIMHSIONIMMHM KOHIbI JOyrM C LEHTpoM Kpyra. Jlyra, koropas
OTPaHUYMBAET CEKTOP, HA3BIBAETCS TYTrOM CEKTOpa.

MpbI npUIUIA K BBIBOJY O TOM, YTO OCEBasi CUMMETPHUS — 3TO OTOOpakxeHue
IUIOCKOCTHU Ha ceosl.
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BaxxHoe CBOICTBO OCEBOM CUMMETPUU — 3TO OTOOpPa)KEHUE IUIOCKOCTHU Ha
ce0s1, KOTOPOE COXPaHSAET PACCTOSHUSA MEXK]Ly TOUKAMHU.

CrepeomeTtpust — 3T0 paszzaen reomeTpud. B HEM n3ydarorcs cBoiicTBa Gpuryp
B mpoctpaHcTBe. CIIOBO «CTEPEOMETPHUS» MPOUCXOAUT OT TIPEUYECKUX CIIOB
«ctepeoy» u «merpeoy. «CTepeo» — 3TO 3HAUYUT OOBEMHBIHN, MPOCTPAHCTBEHHBIN, a
METPEO — U3MEPSTh.

[Tapamnenenunex — 3TO 4YETBIPEXYyroibHas IpusMa. EE€ ocCHOBaHUA —
napauienorpaMmMel.  Bce  mecte  rpaHed  mapawienenvnena — - 93TO
napajenorpaMmsel. Eciin mapasienenunes npsaMon, To €cTb ero 00KoBbie péOpa
NEePHeHAUKYIAPHbl K  IJIOCKOCTSIM  OCHOBAaHHWM, TO OOKOBblE TpaHu —
OpsIMOYTOJbHUKH. Eciin ke M OCHOBaHUSIMU IPSIMOTO TMapajuiefienuneaa ciysar
OpSIMOYTOJIBHUKHM, TO 3TOT Mapajielenunes — MOpsAMOYrojibHbIM. Jluaronanu
napajieJiorpaMma IepeceKkaroTcs. TOUKON MepecedyeHrs] OHU JIEATCS MOMOJIaM.
Takoe e CBONCTBO Yy JMaroHajed MapajuleienuIena: 4YeTbIpe AUaroHaIN
napajuieICIAIe1a NEPECEKAOTCS B OJHOM TOUKE U AENSATCSA 3TOM TOUKOU MOIOJIaM.

Conep:xxanune yueOHOro npeamera «BeposiTHOCTh U CTATHCTHKA
7 KIIACC
(3-it rox o0yuenust Ha ypoae O0O0)

[IpencraBneHue JaHHBIX

OnucarenbHas CTAaTUCTHKA

CnydaiiHas U3MEHYHBOCTD

Beenenue B Teoputo rpados

BeposiTHOCTB M yacTOTa CTy4aifHOTO COOBITHUS

O06001IeHue 1 cucTeMaTH3alus U3y4eHHOTr0 MaTepuana

Ilpumepnvie 6uodvl OeamenvHocmu 00y4aOUUXCA:

— KOMMEHTUPOBAHUE MPEACTOSUIUX ICHCTBUI;

— U3BJICUCHHE MH(GOPMAIIUH/ TaHHBIX;

— dhopMynHpOBaHUE IEMOYEK JOTHIECKUX PACCYKICHUN U AP.

IIpumepHasi TeMaTHYeCKAasi U TEPMHUHOJIOTHYECKAasl JIEKCUKA

IIpumepnsie crnosa u crogocouemanus

Juarpamma (ctonmOukoBas (cronbuaras), Kpyroas), rpaduk, TabuIa,
omucarenbHas CTAaTUCTHKA, CpelHee apupMeTHYecKoe, MeauaHa, pasmax, rpad,
BEpIINHA, peOpo, CTENEeHb BEPIIMHBI, 00X0/ Tpada (diIepoB MyTh), CIydalHBIN
HKCIIEPUMEHT (OTIBIT), CTy4YailHOE COOBITHE.

8 KJIACC
(4-it rox o0yuenust Ha ypoae O0O0)

[ToBTOpEHUE

OnucarenbHas cTaTUCTUKA. PacceMBaHue TaHHBIX

MHoxecTBa

BeposTHOCTH CllydaltHOTO COOBITHS

O06001meHne U cucTeMaTH3aIusI U3Y4eHHOTO MaTepraa

Ilpumepnbvie 6uovl deamenbHocmu 00yHaArOUUXCA '

— KOMMEHTUPOBAHUE MPEACTOSIIINUX JICHCTBUM;

— U3BJIeUeHHE UH(OPMALIUK/ TaHHBIX;

— (hopMyIIHpOBaHUE IIEMOYEK JOTUUECKUX PACCYKICHUN U JIp.
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IIpumepHas TeMaTHUYeCKasi U TEPMHHOJIOTHYECKAS JIEKCUKA
IIpumepnvie cnosa u crogocouemanus
Jlucriepcusi, MHOXECTBO, 3JIEMEHT MHOKECTBA, MOJMHOXKECTBO, OINEpaluu
HaJl MHOKECTBAMU (oObenuHeHue, MIEpECEUCHHUE, JIOTIOJTHEHHUE ),
MEPEMECTUTENIBHOE CBOWCTBO, COYETATEIbHOE CBOWCTBO, pacCHpeaeuTeIbHOe
CBOMCTBO, CBOMCTBO BKJIIOUEHHUS, CTAaHAAPTHOE OTKJIOHEHHE YMCIIOBBIX HAOOPOB,
Clly4ailHble COOBITHUS, BEPOSITHOCTU COOBITUH, CITy4ailHbINA BHIOOP.
9 KJIACC
(5-it rox 00yuenust Ha ypoae O0O0)
IToBTOpEHUE
Brenenue B Teoputo rpados
Crnyyaitabie cCOOBITHS
DnemMeHThl KOMOMHATOPUKHU
OO6001IeHue 1 cucTeMaTH3alus U3y4eHHOro MaTepuana
IIpumepnvie 6uovl deamenrbHoCmU 00YHAIOUWUXCA '
— KOMMEHTUPOBAHUE MPECTOSAIIUX JICHCTBUIA;
— U3BJICUCHHE MH(GOPMAIIUK/ TaHHBIX;
— (hopMyIIUpPOBaHKE IIEMTOYEK JOTUUECKUX PACCYKISHUM U JIp.
IIpumepHasi TeMaTHUYeCKasi U TEPMHUHOJOTHYECKAS JIEKCUKA
IIpumepnsie crnosa u ciogocouemanus
OO0bequHeHne COOBITHH, TepeceueHrue COOBITUH, HECOBMECTHBIE COOBITHUS,
yCIIOBHAs BEPOSTHOCTh, HAXOXKJEHUE BEpPOSTHOCTEH, JuarpamMma, Trpaduk,
NIEPECTaHOBKH, (paKkTopual, coYeTaHUe, YUCIO COUYEeTaHU, TpeyroiabHuk [lackans,
KOMOWHATOpHKA.
10 KJIACC
(6-it rox o0yuenust Ha ypoae O0O0)
[ToBTOpEeHUE
I'eomeTpudeckas BEpOSITHOCTh
Ucneiranusa bepaymm
CiyuaiiHasi BeJIMYMHA
O06001IeHNEe U CUCTEMaTH3alUsI U3YYEHHOT'0 MaTepHraia
Ilpumepnbvie 6uovl deamenbHocmu 00yHaArOUWUXCA '
— KOMMEHTUPOBAHUE MPEACTOSIIINUX JICHCTBUM;
— U3BJIeYeHUE HH(POPMAIINH/ TaHHBIX;
— dhopMynHpOBaHUE IEMOYEK JOTHIECKUX PACCYKICHUN U JP.
IIpumepHasi TeMaTHYeCKAs U TEPMHUHOJIOTHYECKAS JIEKCHKA
IIpumepnsie cnosa u cnogocouemanus
CrnydaiiHblii BBIOOp, WCTBITAHWE, YCIIEX W HeyJada, CepHsl HCIBITAaHUN
bepnymn,  ciydaiiHas ~— BEJIMYMHA, M PaCHpEleNICHUE  BEPOATHOCTEW,
MaTeMaTH4ecKoe OXUJaHUEe, IUCIEpPCUs, 3aKOH OOJBIIUX YHCEN, H3MEpPEHHE
BEPOSITHOCTEN C MOMOIIBIO YaCTOT.
Ilnannpyemblie pe3ybTaTbl OCBOCHHUS Y4e0OHOI0 MpeaMera
«MaremaTHKa» HA YPOBHE OCHOBHOI'0 00111er0 00pa3oBaHus
Pesynbrathl 00ydenuss mno ydeOHOMYy mpeamery «Marematuka» B
OTHOIIEHUHM BCEX MHKPOTPYIIl OOY4YarONIUMXCS C HAPYIICHUSMH CiyXa, BKIOYas
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INIyXHX, OLEHHUBAIOTCA MO OKOHYaHMM OCHOBHOIO oOIIero oOpa3oBaHHs U HeE
COIOCTABJISAIOTCS C pe3yIbTaTaMU HOPMATUBHO Pa3BUBAIOIIMXCS CBEPCTHUKOB.
Jluunocmuvie pesynomamuol

JInuHOCTHBIE pe3ynbTaThl ocBoeHUs lIpumepHoil paboyeil mporpamMmsl MO
Marematuke Ha ocHoBe AOOII OOO (BapuanT 1.2) mocturaroTcsi B €IUHCTBE
y4eOHOM M BOCHMTATENbHOM NEATEIbHOCTH B COOTBETCTBHM C TPAJULMOHHBIMU
POCCUHUCKMUMHU COLMOKYJIBTYPHBIMU M JYXOBHO-HPABCTBEHHBIMU IICHHOCTSIMH,
MPUHATBIMA B OOINECTBE MpaBWJIaMU U HOPMaMM TMOBEACHUS U CIOCOOCTBYIOT
mpoleccaM CaMOIO3HAHUS, CAaMOBOCHHUTAHUS M CAMOpPa3BUTHS, (POPMUPOBAHMS
BHYTPEHHEH MO3UIUU TUYHOCTH.

JInuHOCTHBIE pe3ynbTaThl ocBoeHus lIpumepHoit paboyeil mporpamMmsbl MO
marematuke no BapuaHTy 1.2 AOOII OOO CcOOTBETCTBYIOT pe3yibTaram,
orpaxxéHHbIM BO ®I'OC OO0 n OOII OOO no Bcem HanpaBIEHUSIM BOCIIUTAHUS,
BKJIIOYas TPa)KJIaHCKOE, MaTPUOTUUYECKOE, JYXOBHO-HPABCTBEHHOE, 3CTETUYECKOE,
¢uznueckoe, TPynI0BOE, IKOJOTUYECKOE, a TaKXKE B ACMEKTEe LEHHOCTH HAY4YHOIO
MO3HAHUS U aJjanTaluy 00ydYaromerocs: K U3MEHSIOIUMCS YCIOBUSAM COIMAIBHON
u IPUPOTHOU Cpellbl. Opnnaxo JMYHOCTHBIE pe3yNbTaTh
JIOTIOTHEHBI/KOHKPETU3UPOBaHbl  C¢  Y4ETOM  0COOBIX  00Opa3oBaTEIbHBIX
noTpeOHOCTEN 00YUYArOIIUXCS C HAPYIICHUSIMH CITyXa.

1. Poccuiickas rpakgaHCKas WACHTUYHOCTh — MATPUOTU3M, YBAXKEHHE K
OTtedecTBy, K MPOILUIOMY M HACTOAILIEMY MHOTOHAIlMOHAJIBHOrO Haponaa Poccuwm,
YyBCTBO OTBETCTBEHHOCTHM M joira nepea Poaunoil, uaentudukamnus ceds B
KauecTBe rpaxaaHuHa Poccuu, OCO3HaHME W OIIYLIEHHWE JIMYHOCTHOM
CONPUYACTHOCTU Cyap0e poccuiickoro Hapona. (Oco3HaHUE ATHUYECKOU
NPUHAJIEKHOCTH, 3HAHUE UCTOPUH, KYJIbTYpPhl CBOETO HAPOJa, CBOEr0 Kpasi, OCHOB
KyJIbTYpHOIO Hacineauss HaponoB Poccum wu dyenoBedecTBa (MIEHTHYHOCTH
YEeJIOBEKa C POCCUMCKOW MHOTOHAIIMOHAJIBHOM KYJIBTYpPOH, CONPUYACTHOCTH
UCTOPUHM HAPOAOB M TOCYJApPCTB, HAXOJUBIIMXCS HA TEPPUTOPUHU COBPEMEHHOM
Poccun); MHTEPUOPU3ALIUS T'YMaHUCTUYECKUX, JEMOKPAaTHYECKUX U
TPAIUIIUOHHBIX [EHHOCTEH MHOTOHAIMOHAIBHOTO POCCHIMCKOTO  OOIIECTBA.
Oco3HaHHOE, YBAXKUTEIBHOE M JOOpOXKEIATeIIbHOE OTHOIIEHHWE K HCTOPHH,
KyJIbTyp€, PEJIUTUH, TPAIULIMAM, S3bIKaM LIEHHOCTSIM HapoaoB Poccuu m HaponoB
MHpa.

2. CdhopMHUPOBAaHHOCTH IIEJIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY ypPOBHIO pa3BUTUSl HayKu U OOIIECTBEHHOW MPaKTHUKH,
YUUTBIBAIOIIETO COLMAJIBHOE, KYJIBTYPHOE, S3BIKOBOE, TyXOBHOE MHOrooOpasue
COBPEMEHHOI'0 MHpA.

3. CyObekTBHas 3HAYMMOCTH OBJIAJICHUS W HCIIOJIb30BAHHS CIOBECHOTO
(pyccKoro/pyccKkoro v HalMOHAIBHOTO) S3bIKA.

4. XKenanue U yMEHHsS TIOJIb30BAThCSl CJIOBECHOM peublo (YCTHOM U
MMCbMEHHOM), B3aMOJIECTBOBATH CO CIBIIIAIIUMHU JIFOJAbMU MIPU UCIOJIB30BAHUU
YCTHOW peur Kak cpenctBa oOmieHus. [leHHOCTHO-CMBICIIOBAas yCTaHOBKA Ha
MOCTOSIHHOE TMOJIb30BAHUE WHJUBUAYAIbHBIMU CIYXOBBIMHM ammnapaTramMu Kak
BaXHOTO YCJOBHs, CIOCOOCTBYIOIIENO YCTHOM KOMMYHHMKalUW{, HauOonee
MOJIHOLICHHOM  OpUEHTAallMM B HEPEUYEBBIX 3BYKAX OKPYXKAIOIIETO MUPAa;



34

CaMOCTOSATEIbHBI TNOMCK HMHPOpMalUWK, B TOM YHCIE, NPU HCIOIb30BAHUU
NHTEepHET-TEXHOJIOTHI, O  pa3BUTUM  CPEACTB  CIYXONPOTE3UPOBAHUSA U
ACCUCTUBHBIX TEXHOJIOTHUSAX, CIOCOOCTBYIOIIUX YIYUYIIEHUIO KaueCcTBa JKU3HU JIUIL
C HapyLICHUSIMH CIIyXa.

5. YBaXUTEIbHOE OTHOIIEHHE K UCTOPUU U COLMOKYJIbTYPHBIM TPaJAULIMIM
JUI] C HApyLIEHUSIMHU CIyXa; C Y4eTOM KOMMYHHUKAaTHBHBIX, MO3HABATEIbHBIX U
COLIMOKYJIBTYPHBIX MOTPEOHOCTEN MCIOJIb30BaHUE B MEAKIMYHOCTHOM OOIIEHHH C
JUIAMHU, UMEIOUIMMHU HapyLIEHUsl CIyXa, PYCCKOIO ECTOBOTO SI3bIKa, BIaJCHHUE
KaJIbKUPYIOLIEH )KECTOBOU PEUBIO.

6. [0OTOBHOCTh U CHIOCOOHOCTH TIIYXUX OOYYAIOUIUXCSI CTPOUThH KU3HEHHbIE
IUTaHbl, B T.4. ONPEACNSTh NabHEUITYIO TPAEKTOPUIO 00pa30BaHMUsl, OCYIIECTBIIATh
BbIOOD Mpodeccuu u Ap., C YIETOM COOCTBEHHBIX BO3MOXKHOCTEH U OrpaHUYECHUH,
00yCIJIOBJIEHHBIX HAPYIIEHUIMHU CITyXa.

7. T'OTOBHOCTh M CIIOCOOHOCTH TIYXUX OOYYaIOIIMXCA K CAMOPA3BUTHIO U
caMOoO0Opa30BaHUI0O HAa OCHOBE MOTHUBAIMM K OOy4YeHHI0O M TO3HAHUIO;
c(OpMHPOBAHHOCTH OTBETCTBEHHOT'O OTHOIICHUS K YUEHHUIO.

8. I'OTOBHOCTH, M CHOCOOHOCTH K OCO3HAHHOMY BBIOOPY M TOCTPOSHHUIO
JanbHeHIed HIUBUYAIbHON TPAEKTOPUH 00pa3oBaHus Ha 6a3e OPUEHTHUPOBKHU B
mupe npodeccuid U MpodhecCUuOHANBHBIX MPEANOUYTEHUN, ¢ YUETOM YCTOMUMBBIX
NO3HABATEIbHBIX HMHTEPECOB, COOCTBEHHBIX BO3MOXXHOCTEH M OTrpaHUYCHU,
00yCIJIOBJIEHHBIX HAPYIIIEHHUEM CTyXa, HOTPEOHOCTEN PhIHKA TPYyAa.

9. PasBuTOoe MOpaJbHOE CO3HAaHHUE U KOMIETEHTHOCTh B PELICHUU
MOpaJbHBIX TPOOJIEeM Ha OCHOBE JHMYHOCTHOrO BbIOOpa, (opmupoBanue
HPABCTBEHHBIX YYBCTB M  HPABCTBEHHOTO TOBEJIECHUS, OCO3HAHHOTO W
OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHBIM IOCTYNKaM (CIOCOOHOCTh K
HPABCTBEHHOMY CaMOCOBEPIICHCTBOBAHUIO; BEPOTEPIHUMOCTb, YBaKUTEIHHOE
OTHOIICHHE K PEIUTHO3HBIM YYBCTBAM, B3TJIS[aM JIIOJIEH MU MX OTCYTCTBHUIO;
3HaHHE OCHOBHBIX HOPM MOpAaJH, HDAaBCTBEHHBIX, TYXOBHBIX HJICAJIOB, XPAHUMBIX
B KYJIbTYPHBIX TpaJulMAX HaponoB Poccuu, TOTOBHOCTH Ha WX OCHOBE K
CO3HATEJIIBHOMY CaMOOTPAHUYEHHUIO B TMOCTYIKaX, MOBEIECHUU, PACTOUYUTEIHHOM
NOTpeOUTENbCTBE; CHOPMUPOBAHHOCTH MPEACTABICHUM OO0 OCHOBaxX CBETCKOM
ATUKHU, KYIbTYphl TPAIUIIMOHHBIX PEIUTHN, UX POJIU B PA3BUTHU KYJIbTYPHl H
uctopun Poccum u uenoBeuecTBa, B CTAHOBJICHHWU TPa)KIaHCKOrO OOIIECTBa U
POCCHICKON rOCy1apCTBEHHOCTH; IOHUMAaHNE 3HAYEHHsI HDABCTBEHHOCTH B JKU3HU
4eJI0BeKa, CEMbH M OOIIIECTBA).

10. JloOpokemarenbHOE€  OTHONIGHWE K  JIIOJSIM, TOTOBHOCTh K
B3aUMOJICUCTBUIO C PA3HBIMM JIOABMH (B TOM YHCJIE IPU HCIOIB30BAHUU
BEpOAIBHBIX M HEBEPOATbHBIX CPEJACTB KOMMYHUKAIIMH), BKIIOYas JUI[ C
HapyLIEHUEM CIIyXa, a TaKKe CIBIIIAIIMX CBEPCTHUKOB U B3POCIBIX; CIIOCOOHOCTH
K JOCTIDKEHHIO B3aMMOINOHMMAaHHUA Ha OCHOBE UACHTU(UKAIMKM Ce0sl Kak
MOJTHOMPABHOTO CYOBEKTa OOIIEHHUS; TOTOBHOCTh K KOHCTPYHpPOBaHHIO 00Opasza
JOIYCTUMBIX CIIOCOOOB OOIIEHUS, KOHBEPTUPOBAHUIO HHTEPECOB, MPOLENYp, K
BEJICHUIO I1EPErOBOPOB.
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11. Oco3HaHue 3HaYeHUsI CEMbU B U3HU YEJIOBEKAa M OOIIECTBa, IPUHATUE
LIEHHOCTH CEMEHHOM >KM3HHU, YBAXUTEIbHOE U 3a00TJIMBOE OTHOLIEHUE K YIEHaM
CBOEU CEMbH.

12. VYBaxuTenbHOE OTHOLIEHHUS K TpPYAy, HaJIWYUE OMNbITA Yy4acTUS B
COLIMAJIEHO 3HAYUMOM TpY/E.

13. OCcBOEHHOCTh COIMAIIBHBIX HOPM, MPABUJI TOBEJICHUS (BKJIIOYAs PeYeBOe
MOBEJCHUE U PEUYEBOM ATUKET), posied U (opM COLUMATBHOM KU3HU B TpyMNmax H
coo01IecTBax, B T.4. JUI[ C HAPYIICHUSIMH CIIyXa.

14. HWpentudukaumuss cebs B KadecTBE CyOBEKTa  COILMAIbHBIX
npeoOpa3oBaHuid ¢ Y4€TOM COOCTBEHHBIX BO3MOXHOCTEH W OrpaHUYEHUH,
BBI3BAHHBIX HAPYIICHUEM CIIyXa.

15. CrnocoGHOCTh ¢ y4€TOM COOCTBEHHBIX BO3MOXHOCTEH M OrpaHUYEHU,
OOyCIIOBJIEHHBIX HApYyIIEHUEM CIyXa/HapylIeHHEM CcllyXxa U COMaTUYECKUMH
3a00JIeBaHUSIMU  CTPOUTH JKU3HEHHBIE IUIAaHBI HAa KPaTKOCPOYHOE Oynyiiee
(ompenenaTh 1elieBble OPUEHTHPHI, (HOPMYIUPOBATH aJEKBATHBIE UM 3aJaud H
npearaTh NeNCTBUA, yKa3bIBast u 000CHOBBIBas JIOTUYECKYIO
MOCJIEIOBATEIbHOCTD I1aroB).

16. CriocoOHOCTh K MTPAKTUYECKON peaju3alvy IpaB, 3aKPEIUIEHHBIX B
HOPMATUBHBIX JIOKYMEHTAaX I10 OTHOUIEHWIO K JHIAM C OTrpaHUYCHHBIMU
BO3MOYKHOCTSIMH 37]0POBbSI U MHBAJIMIHOCTHIO, B T.4. C HAPYUICHUSIMU CITyXa.

17. OcBoeHMEe KOMIETEHTHOCTEH B chepe OpraHu3aTOPCKON NesATEeIbHOCTH;
MHTEPUOpH3ALNS LIEHHOCTEH CO3MIATEIBbHOIO OTHOIIEHUS K OKpYXKarolleu
NEUCTBUTEIIBHOCTH,  LIEHHOCTEH  COLMAJIbHOTO  TBOPYECTBA,  LIEHHOCTH
OPOJYKTUBHOM OpraHu3allid COBMECTHOW JE€ATEIbHOCTH, CaMOpEaJM3aldd B
IpyIIE U OPraHU3allH, IIEHHOCTH <«JIPyroro» Kak paBHOMNPABHOTO MapTHEpaA,
dbopMupoBaHME  KOMIMETEHIMI  aHainu3a, MPOEKTHUPOBAHUSA, OpraHU3aluu
NESTENbHOCTH,  PEQIIEKCUU  U3MEHEHHH,  CIocOOOB  B3aWMOBBITOJHOTO
COTPYIHHUYECTBA, CIIOCOOOB pean3alii COOCTBEHHOTO JHIEPCKOTr0 MOTEHIMAIA.

18. Ydyactue B IIKOJIBHOM CaMOYMPABICHUH U OOIIECTBEHHOW KHU3HU (B
IpeeIax BO3PacTHBIX KOMIIETEHIIUI) C YUETOM PETHOHATBHBIX, S THOKYJIBTYPHBIX,
COLIMANIBHBIX W JIKOHOMHYECKUX OcCOOeHHOCTeH ((popMUpOBaHHE TOTOBHOCTH K
y4acTUIO B TIPOLIECCE YMNOPSAIOYEHUS COLMAIBHBIX CBSI3€M M OTHOLICHWM, B
KOTOpbIE BKJIOYEHBI M KOTOpble (OPMHUPYIOT cCaMH TIJIyXue OOydaroluecs;
BKJIFOYEHHOCTh B  HEIOCPEACTBEHHOE TIPaXKJAaHCKOE Y4acTHE, TOTOBHOCTb
y4yacTBOBaTb B JKMU3HENEATEIBHOCTH  IOAPOCTKOBOIO  OOLIECTBEHHOTO
OoOBeIMHEHUS, MPOJAYKTHUBHO B3aUMOJICHCTBYIOIIETO C COIMAIBHOWU CpEloi
COLIMAJIBHBIMU MHCTUTYTAMHM (BKJIIOUYask OpraHu3aliu, IpeICTABIAIOINE HHTEPECHI
JUI C HApYLICHUSMHU ClIyXa, JAPYTMMHM OIPaHWYEHUSMH II0 3JI0POBBIO0 U
WHBAJUHOCTHIO).

19. ChopmMupoBaHHOCTH IIECHHOCTH 3JI0OPOBOTO U 0€30MMacHOr0 00pasa KU3HU
C YYETOM COOCTBEHHBIX BO3MOXHOCTEN M OIPAHUYECHU, BbI3BAHHBIX HAPYIIEHUEM
Cllyxa; MHTEpUOpHM3alMs NpaBWil  HMHAMBUAYAIbHOTO M KOJUIEKTHBHOIO
0€30MacHOro TMOBEJCHHSI B UYPE3BBIUAHHBIX CHUTYAIUSX, YTPOXKAIOUIMX KHU3HU U
3I0POBBIO JIIOJIEH, B T.4. C Y4ETOM OrpPaHUYEHUN, BBI3BAHHBIX HAPYILIECHUSIMHU
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Cllyxa; IpaBWJ MOBEACHUS Ha TPAHCIOPTE M HA JOporax, B T.4. C YYETOM
OrpaHUYEHUI, BEI3BAHHBIX HAPYLIEHUSIMHU CTyXa.

20. Pa3BUTOCTh 3CTETUYECKOTIO CO3HAHUS YEPE3 OCBOCHHUE XYI0KECTBEHHOTO
Hacienus HapoaoB Poccum m Mupa, TBOPYECKOM AESTENIBHOCTH ICTETHYECKOTO
xapakTepa  (COCOOHOCTb  MOHUMAaTh  XYAOXKECTBEHHbIE  IPOU3BEIACHUS,
OTpaXkarollue pa3Hble ATHOKYJbTYPHbBIE TpaJuLMH; CHOPMHPOBAHHOCTH OCHOB
XYJ0KECTBEHHOW KYJIbTYpbl OOYyYalOIIMXCA KaK YacTh MX OOIeld JyXOBHOM
KyJbTYphl, KaKk 0c0o00ro crnoco0a IMO3HAaHMS >KU3HU U CPEACTBa OpraHu3aluu
OOLIEHUs; ACTETUYECKOE, AMOIIMOHAIBHO-IIEHHOCTHOE BHJIEHHE OKPYKAIOILIETO
MHpa; CHOCOOHOCTb K  SMOIMOHAJIBHO-LIEHHOCTHOMY  OCBOEHHIO  MHpA,
CaMOBBIPQXEHUI0O U OpPUEHTAMM B XYAOXKECTBEHHOM M  HPAaBCTBEHHOM
OPOCTPAHCTBE KYJIbTYPhI C YUETOM COOCTBEHHBIX BO3MOXHOCTEW U OTpaHUYCHUH,
BBI3BAHHBIX HAPYILIEHHUEM CIIyXa; MOTPEOHOCTh B OOUIEHUHU C XYJ0KECTBEHHBIMU
NPOU3BEACHUSAMHU, CHOPMHUPOBAHHOCTh AKTUBHOI'O OTHOIIECHHUS K TPaJULUAM
XYJ0)KECTBEHHOW KYyJNbTYpPhl KaK CMBICIOBOM, JCTETHYECKOM W JHUYHOCTHO-
3HAYUMOU IIEHHOCTH).

21. CdopmMupoBaHHOCTD OCHOB 9KOJIOTHYECKOMN KYJBTYDHI,
COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO SKOJOTHYECKOTO MBIIIUICHUS, HATHUKE
OMbITA  DKOJOTMYECKH  OPHUEHTHPOBAHHOM  pe(dIEeKCUBHO-OLICHOYHOW U
NPAKTUYECKON  JEATENBbHOCTH B JKM3HEHHBIX CHUTyalMsX (TOTOBHOCTh K
UCCJICIOBAHUIO TPHUPOJIbI, K 3aHITHSIM CEIbCKOXO3IMCTBEHHBIM TPYAOM, K
XYJI0’KECTBEHHO-3CTETHUYECKOMY OTPAXEHUIO MPUPOJIbI, K 3aHATUAM TYpPU3MOM, B
TOM YHCJIE SKOTYPU3MOM, K OCYIIECTBIECHUIO TPUPOJOOXPAHHON NEATEIBHOCTH).

22. ToOTOBHOCTH K OOIIEHUI0O M B3aUMOJEUCTBUIO CO CIBIIIAIIMMHU
CBEPCTHUKAMH M B3pPOCIBIMU Ha HMHOCTPAHHOM S3bIKE; YMEHHE IOJb30BaThCS
WHOSI3bIYHON CIIOBECHOM peubl0 B YCTHOM U NMHCHbMEHHOW (opme A pelieHus
KOMMYHHMKAaTUBHBIX 3aJlay; TOJEPAHTHOE M YBaXUTEJIBbHOE OTHOILIEHHE K
KyJIbTYPHBIM PA3IUYUSIM, OCOOCHHOCTSIM U TPATUIIUSAM IPYTUX CTPaH.

Memanpeomemuuie pe3ynomamol

ocBoeHusl [IpuMepHoii pabodeil mporpaMMbl MO MaTeMaTHKE 1O BapHAHTY
1.2 AOOII OOO cootBeTcTBYIOT pe3yabTaraMm, oTpak€HHbIM Bo PI'OC OO0 u
OOIl OO0, HO anmanTUpOBaHbl MPUMEHUTEIBHO K OCOOBIM 00pa3oBaTEIbHBIM
MOTPEOHOCTSM TITYXUX 00 yUarOIINXCS.

MeTtanpeameTHble pe3yabTaThl BKJIIOYAIOT OCBOEHHBIE OOYYAIOIMIMMUCS C
HapylIeHUEM CJyXa MEXKIpeaMeTHble TmoHATHS W Y Y]l (peryiasaTUBHEIE,
NO3HaBaTeNlbHble, KOMMYHHMKATHBHBIE), CIIOCOOHOCTh UX HCIOJB30BaHUS B
y4eOHOHM, TI03HABATEIBRHON U COIMAIBHOW TMPAKTHKE C YYETOM OCOOBIX
o0pa3oBaTeIbHBIX  MOTPEOHOCTEH; CAMOCTOATENBHOCTh  IUIAHUPOBAHMUS U
OCYIIECTBJICHHsSI ~ Y4eOHOW  JEeATENbHOCTM W OpraHu3alMM  y4eOHOro
COTPYIHHYECTBA C IEJaroraMM M CBEPCTHUKAMU; IMOCTPOCHHE HHJIMBHUAYaJIbHOU
o0pa3oBaTeIbHOW TpPAaGKTOPHUH ¢ Yy4€ToM 00pa3oBaTeNbHBIX MNOTPeOHOCTEH
KKJI0ro 00ydYarouierocs M JONOJHUTEIBHBIX COMAaTUYECKHX 3a00JeBaHUN IS
4acTu 00yYaroIINXCS.

1. Vuusepcanvnvie = nosmasamenvmuwvie  Oeiicmeusi  obecneuusarom
Gopmuposanue 0a308bIX KOSHUMUBHBIX NpoOYyecco8 obyuarouwuxci (oceoenue
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Memoo0o8  NO3HAHUSL  OKpYMHCalowje2o  Mupa,  NpUMeHeHue  JI02UYEeCKUXx,
uccne008amenbCKux onepayuli, ymeHui pabomams ¢ uHgopmayueti).

bazoevie 10cuueckue oelicmeus:

— BBIIBJIATH (CaMOCTOSATENBHO W/WIM C TOMOILBIO  YUUTENS/APYrUX
YYaCTHUKOB 00pa30BaTEIbHO-KOPPEKIIMOHHOTO TMPOIecca) M XapaKTepu30BaTh
CYILIECTBEHHbIE TMPU3HAKK MAaTEMAaTHUYECKUX OOBEKTOB, IOHSTHH, OTHOIICHUMN
MEXy MOHATUSIMU; (OPMYJIUPOBATh C MCIOJB30BAHUEM JOCTYMHBIX CPEJICTB
KOMMYHHMKAIIMHM, BKIIOYas YCTHO-JAAKTUJIBHYIO pEYb, OIpEJeiCHUsI TOHITHH;
yCTaHABIIMBATh CYIIECTBEHHBIM TpU3HAK KiIacCU(PUKAIIMU, OCHOBAaHMS JUIs
000011IeHHs U CPAaBHEHHUS, KPUTEPUU IIPOBOJIMMOI0 aHAJIN3A;

— BOCIIPUHHUMATh U C UCIIOJIb30BAaHUEM JIOCTYITHBIX CPEJACTB KOMMYHUKAIIUH,
BKJIFOYAsi ~ YCTHO-JAAKTUJIBHYI  pedb, (OpMyIupoBaTh, MNpeoOpa3oOBHIBATH
CYXXJICHMsSI: YTBEPAUTEIIbHBIE U OTPUIlATEIbHbIE, CAMHUYHBIC, YaCTHbIE U OOIIuE;
YCIIOBHBIE;

—  BBIABJIATH  MaTeMaTUYeCKHE  3aKOHOMEPHOCTH, B3aWMOCBS3U U
npoTuBopeunst B (pakTax, JaHHBIX, HAOMIOJACHUAX U YTBEPXKICHUSIX; MpeaJiarath
KPUTEPHUH JIJIsl BBISBJIICHUS 3aKOHOMEPHOCTEN U MIPOTHUBOPECUMIA;

— JenaTh BBIBOJABI (CAMOCTOSTENIPHO W/WIM C TIOMOIIBIO YUUTENS/IPYTruxX
YYaCTHUKOB 00pPa30BaTeIbHO-KOPPEKIIMOHHOTO TMpOIecca) C UCIOIb30BaHUEM
3aKOHOB  JIOTMKHM,  JICAYKTUBHBIX U  HWHIAYKTUBHBIX  YMO3aKJIIOUCHUH,
YMO3aKJIFOUYEHHUH 10 aHAJIOTUH;

— pa30upaTh JI0Ka3aTelIbcTBA MAaTEMAaTUUECKUX YTBEPKACHUH (IIPSMBIE U OT
IPOTUBHOI0), MPOBOJUTH (CAMOCTOSITENIBHO /WA C TOMOIIBIO YUUTEIS/IPYTUX
YYaCTHUKOB 00pa3oBaTeIbHO-KOPPEKIIMOHHOTO npoliecca) HECJIOXKHBIE
J0Ka3aTeIbCTBA  MaTeMaTWyeckux  (aKkToB,  NPHUBOIUTH  NPUMEPHl |
KOHTPIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;

— BBIOMpATh CIOCO0 perieHus ydeOHOW 3amadd (CpaBHUBATh HECKOJIBKO
BApMAHTOB  pEIICHUSA, BBIOUpPATh (CAMOCTOSITENIBHO W/HIA C  TOMOIIBIO
YUUTENS/APYTUX ~ yYaCTHUKOB  00pa3oBaTeNbHO-KOPPEKIIMOHHOTO  TIpolecca)
HanOO0JIEE TIOAXOIAIIHAM].

ba3zoevie uccneoosamenvckue oelicmeus:

— HCIIOJB30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI MWHCTPYMEHT TO3HAHUS;
CaMOCTOSITEJIbHO  W/WJIW  C  TOMOIIBIO  YUYUTENS/APYTUX  yYaCTHUKOB
00pa30BaTeIbHO-KOPPEKIIMOHHOTO  mpoliecca  (QopMyIupoBaTh  BOIPOCHI,
dukcupyromme MpoTUuBopedre, MpodieMy, yCTaHAaBIMBATh MCKOMOE M JaHHOE,
(dbopMHUPOBATH TUIIOTE3Y; C UCIIOIB30BAHUEM JOCTYITHBIX CPEICTB KOMMYHUKAIINH,
BKJIIOYAsl YCTHO-AAKTUIIBHYIO peUb, ApTyMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

— TMPOBOJUTH IO IJIAaHy HECJOXKHBIH  OKCIEPUMEHT, HEOOJBIIOoe
WCCJICIOBAHUE TI0O YCTAHOBJICHHUIO OCOOCHHOCTEH MAaTeMaTHYeCKOro OOBEKTa,
3aBUCHMOCTEH 00BEKTOB MEXKIY COOOI;

— C WCIOJb30BaHUEM JOCTYIHBIX CPEJICTB KOMMYHUKAI[MHU, BKIIIOYasi YCTHO-
JTaKTUIBHYIO pe4b, (QopMynIupoBaTh OOOOIIEHHWS W BBIBOJALI IO pE3yibTaTam
MPOBEAEHHOTO  HAOIOJCHUS, HCCIEIOBAHUS, OLIEHUBATh  JOCTOBEPHOCTh
MOJYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIICHUIA;
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— CaMOCTOSITEIPHO W/WIW C TIOMOIIBIO YYHTENS/IPYTruX YYaCTHUKOB
00pa30BaTeIbHO-KOPPEKIIMOHHOTO ~ TIpollecca  MPOTHO3MPOBATH  BO3MOYKHOE
pa3BHUTHE MPOIIECCA, @ TAKKE BBIABUTATH MPEIIMOIOKEHHUS O €T0 PA3BUTHHA B HOBBIX
YCIIOBHUSX.

Paboma c ungpopmayueii:

— BBIABJISITH HEIOCTATOYHOCTh M W30BITOYHOCTh WH(POPMAIIMH, TaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHHMS 3a]1a49H,

— CaMOCTOSITEIBPHO W/WIW C TIOMOIIBIO YYHTENS/IPYruX YYaCTHUKOB
00pa30BaTeIbHO-KOPPEKIIMOHHOTO  TpoIlecca  BBIOMpaTh,  aHAJU3HPOBATH,
CUCTEMATU3UPOBaTh W HMHTEPIPETUPOBATh HHPOPMAIHMIO PA3IUYHBIX BHIIOB H
dbopm npencTaBiIeHUs;

— BBIOMpATh (GOpMy MpEACTaBICHHS WH(OOPMAIMM W WUTFOCTPUPOBATH
perraeMbie 3a/1aun CXeMaMHu, THarpaMmMaMu, HHOU TpauKoi 1 HX KOMOMHAITUSIMU;

— OIICHUBATh HAJIEKHOCTh WH(OOPMAIIMH IO KPUTEPHSIM, MPEII0KCHHBIM
yUUTEIEM WIN CHOPMYIUPOBAHHBIM CaMOCTOSATEIBHO W/WIM C TOMOIIBIO
YUUTEISA/APYTUX YIACTHHKOB 00pa30BaTeIbHO-KOPPEKIITMOHHOTO MPoIiecca.

2.  VuueepcanvHvle = KOMMYHUKAMUBHble  Oelicmeus  0Oecnedusarom
chopMUPOBAHHOCIb COYUANLHBIX HABLIKOE 00YUAOUJUXCAL.

Obwenue:

— BOCIPUHHUMATh U (HOPMYJIHUPOBATH C UCIIOJIB30BAaHUEM JIOCTYITHBIX CPEJICTB
KOMMYHHUKAIIMH, BKJIFOYAs YCTHO-AAKTUIBHYIO PEeUb, CYXKJICHHS B COOTBETCTBHUH C
YCIOBUSMHM U LEISIMU OOIIEHUS; BBIPAXKATh CBOIO TOUYKY 3PEHUSI B YCTHBIX/YCTHO-
JAKTWIBHBIX W THCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOIY pEIICHHs
3aJlayu, KOMMEHTUPOBAThH MOTYUYEHHBIN pe3ysIbTaT;

— B X0JIe 00CYXIEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIAEMOIl TEMBI,
npoOJieMbl, penraeMoil 3aJaud, BBICKA3bIBATh WJEH, HAICJICHHbIE Ha ITOUCK
pEIICHHS; COIMOCTABJISATh CBOM CYXICHHUS C CYXACHUSIMHU JAPYTMX YYaCTHUKOB
auanora, OOHapyKUBaTh Pa3IMYUE U CXOJCTBO MO3UIMH; B KOPPEKTHOM popme u ¢
UCIIOJIb30BAHUEM  JIOCTYNHBIX CpPEJCTB KOMMYHHUKAllUM, BKIIOYas YCTHO-
JTaKTUIBHYIO peub, (GOPMYIUPOBATH PA3HOTIACHS, CBOM BO3PAKEHUS;

—  TPENCTaBIsATh  PE3YNbTaThl  PEIICHWs  3aJadyd, OIKCIEPUMEHTA,
UCCJICIOBAHUA, TPOEKTA; CAMOCTOSATEIBbHO W/UIU C TIOMOUIBI0 YUUTENs/IPYyrux
YYaCTHUKOB 00pa3oBaTeNbHO-KOPPEKIIMOHHOTO TMpoIlecca BhIOMpaTh (QopMmar
BBICTYIUICHUS C YUETOM 3aJ1a4 MPE3CHTAIIMU U OCOOCHHOCTEH ayTUTOPHH.

Compyonuuecmeo:

— TOHMUMATh ¥  HUCIOJB30BaTh  MPEUMYIIECTBA  KOMAaHIHOW W
WHIUBUIYaIbHON pPaOOThl TpU pEIIeHUH YYeOHBIX MaTeMaTHYeCKUX 3ajad;
NpPUHUMATh 1€ COBMECTHOW JESATENbHOCTH, IUIAHUPOBATH OPTaHHU3AIUIO
COBMECTHOW pabOoThl, pacmpenessaTh BUABI pabOT, TOTOBApUBATHCS, OOCYKIAThH
MPOIIECC U Pe3yNIbTaT PabOTHI; 00001IaTh MHCHHUS HECKOJIBKUX JTFOJIEH;

— y4YacTBOBaTh B TpymmoBbIX ¢opMax paboTel (0OCYXIeHHus, O0OMEH
MHEHHUSMH, MO3TOBBIE IITYPMBI U JpP. — C UCIIOJIB30BAHUEM JIOCTYITHBIX PEUEBBIX
CPEIICTB); BBITIOJNHATH CBOIO YaCTh PabOThI M KOOPAMHHUPOBATH CBOM JICUCTBUS C
JAPYTHMH YICHAMH KOMAaHBI, OICHWBATh KAauyeCTBO CBOEr0 BKJIaJa B OOIIHIA
MPOIYKT TIO KPUTEPHUSIM, CHOPMYTUPOBAHHBIM YIACTHUKAMH B3aUMOCHCTBUSI.
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3. Ynusepcanvnvie pecynamusnuvie oericmeus obecneuusarom gopmuposanue
CMBICI0BBIX YCMAHOBOK U JHCUSHEHHBIX HABLIKOG TUYHOCU.

Camoopeanuzayus:

— COCTaBJIATH IUIaH, AJITOPUTM PEIICHUs 3a]lauu (WK €ro 4acTh), BEHIOUPATh
cnoco0 pelIeHus ¢ y4€TOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEMH,
apryMEHTUPOBaTh W KOPPEKTUPOBATh BAapUaHTHl PELICHUW € Y4YETOM HOBOM
uH(pOpMaIu.

CamoxkonmpoJiv:

— BIAAETh CHoco0aMHM CaMOINpPOBEPKH, CAMOKOHTPOJIA Mpolecca u
pe3ysbTaTa pelieHus MaTeMaTUYEeCKOM 3a1auu;

— TPEenBUACTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTH IPU PEIICHUU
3a/layd, BHOCUTh KOPPEKTUBHI B JIESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

— OLICHUBATh COOTBETCTBUE pe3yibTaTa IeATeIbHOCTH MOCTABIEHHOM 1eNH U
YCJIOBUSIM, OOBSACHSTh MPUYUHBI JOCTIKCHUS WIIM HEJOCTUKEHUS 111U, HaXOAUTh
olIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

Ilpeomemmnvie pe3ynomamul

B cooTBercTBUM ¢ TpeOOBaHHSAMHU CTaHAApTa U CHEHUPUKON COAepHKaHUSL
NPEeIMETHBIX 00JIacTel, BKIIOYAIOIINX KOHKPETHbIE yYeOHbIE MPEIMEThI, a TaKKe
KOPPEKIIMOHHO-pa3BUBatoue Kypcbl 1o Ilporpamme KoppeKUHOHHON padoThI,
NpeIMETHBIE Pe3yJbTaThl OCBOCHHS Tiyxumu oOydaromumucs AOOIT OO0
(BapuaHT 1.2) OpUEHTHPOBAHBI:

— Ha MPUMEHEHHE 3HAHWUW, YMEHUW U HABBIKOB B YU4EOHBIX CHUTYyalUIX U
peanbHbIX JKU3HEHHBIX YCIOBUSX,

— Ha yCIelTHoe 00y4YeHne Ha CIIeIyIoIeM ypoBHE 00111ero 00pa3oBaHusl.

[Inanupyembie mnpeaMeTHble pe3ynbTaThl 00yueHuss mo AOOIT OO0
(BapmaHT 1.2) NPUMEHUTEIBHO K JUCHUIUIMHE MTPEAMETHON 00s1acTu «MaTeMaTrka
U uHbOpPMATHKa», MOJBEPHYTHl KOPPEKTHBAM M JIOMOJIHEHBI CIEHHUaTbHBIMU
TpeOOBaHUSAMH — C Y4ETOM OCOOBIX 00pa3oBaTEIBHBIX IMOTPEOHOCTEH TIIYXUX
00yJaromuxcs.

[IpenmeTHble  pe3yabTaTbl OCBOEHUSA MPOrpaMMbl 1O  MaTEMaTHUKE
IpEeICTABIIEHBI TI0 TO/1aM OOYYEHHUsSI B CIASAYIOMIMX pa3enax MporpaMMbl B paMKax
OTJZIEJIbHBIX KYPCOB:

e B 5-6 kimaccax — kypca «MareMatuka,

e B /-9 kmaccax — KypcoB «AnrebOpay», «['eomerpus», «BeposaTHOCTh U
CTaTUCTUKAY.

Pa3ButHe nornyeckux mpeAcTaBICHUM U HABBIKOB JJOTHUYECKOTO MBIILICHUS
OCYIIECTBIISIETCS] HA TIPOTSPKEHUHU BCEX JIET O0OyUeHUs B OCHOBHOM IIIKOJIE B paMKax
BCEX Ha3BaHHBIX KYPCOB.

Ilpeomemmnuwie pesyremamaot yueonoz2o kypca «Mamemamuka

OcBoenne yyeOHOro kypca «MaremaTuka» B 5—6 Kiaccax JOJKHO
oOecrieunBaTh JOCTHIKEHUE YKa3aHHBIX HIDKE TMPEIMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB.

5 KUIIACC

Ymncsa v BBIYHCTCHUA:
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— T[OHMMAaTh M MPAaBWIBHO YHNOTPEOJSATH TEPMHUHBI, CBSI3AHHBIE C
HaTypaJbHBIMU YMCIaMU, OOBIKHOBEHHBIMU U JECSITUYHBIMU APOOSIMU;

— CpaBHMBaTh M YIOPAIOYMBATH HATypajbHble YHCIA, CpPaBHUBATH B
MPOCTEHIINX clydasiX OObIKHOBEHHBIE APOOH, 1eCATUYHBIE IPOOH;

— COOTHOCHUTh TOYKY Ha KOOPJWHATHOM (YMUCIOBOM) TpsIMON C
COOTBETCTBYIOIIUM €M 4MCIOM U H300pa)kaTh HaTypajbHblEe YKCIIa TOYKAMH Ha
KOOPJMHATHOM (YUCIOBOM) IPSIMOI;

— BBINOJHATH apu(METUUYECKHE JEHUCTBUSA C HATYPAJIbHBIMU YHCIAMH, C
OOBIKHOBEHHBIMU APOOSIMU B IPOCTEUIINX CITyUasiX;

— BBINIOJIHATH MPOBEPKY, MPUKUIKY pe3yibTaTa BblUUCIeHUU. 6 OKpyriasTh
HaTypalbHbIE YUCIIA.

Penienue TeKCTOBLIX 3a/1a4 -

— pemarb TEKCTOBbIE 3ajayM apu(pMETUYECKUM CIOCOOOM M C MOMOIIBIO
OpPraHM30BaHHOTO KOHEYHOTr0 nepedopa Bcex BO3MOKHBIX BAPUAHTOB,;

— pewaTh 3a7add, COJIepKalllMe 3aBUCUMOCTH, CBSI3bIBAIOIINE BEITUYUHBI:
CKOPOCTb, BPEMSI, PACCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOUMOCTH;

— HCIOJIb30BaTh KpAaTKUE 3alKCH, CXEMbl, TaOJHIbl, O0O3HAUEHUS TNpU
pElIeHUH 3ajay;

— TMOJb30BaThCSI OCHOBHBIMHM E€IWHUIAMH HW3MEPEHUs: II€HbI, MacChl;
pPacCTOSIHMS, BPEMEHHU, CKOPOCTH; BBIpAXaTh OJHU €JIMHHUIIBI BEJIWYUHBI Yepes
JpyTHE;

— W3BJIEKATh, AaHAJIM3UPOBATH, OIEHUBATH MH(OPMAIINIO, TPEJACTABICHHYIO B
Tabiuile, Ha CTOJNOYATOM JuarpaMMe, HMHTEPIPETUPOBATH MPE/ICTABICHHBIE
JAHHBIE, UCIIOJIb30BaTh IAHHBIC MPU PEUICHUHU 3a]a4.

Harnsignasi reomerpus:

— TI0JIb30BaThCSI T€OMETPUUYECKUMU TOHSATHUSIMU: TOUYKA, IpsiMas, OTPE30K,
Jy4, YyroJl, MHOTOYT'OJIbHUK, OKPYKHOCTb, KPYT;

— MPUBOJUTH MPUMEPHI OOBEKTOB OKPYXAIOIIET0 MUpa, UMEIOIIHNX (HOpMy
M3YYECHHBIX T€OMETPUUECKUX (pUryp;

— UCIO0JIb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C YIJIaMU: BEpILIWHA, CTOPOHA;
C MHOTIOYrOJIbHUKaMH: YTOJI, BEpLIMHA, CTOPOHA, AUAroHallb; C OKPYKHOCTBIO:
paguyc, TMamMeTp, LIEHTP;

— u300paxaTb M3y4yeHHbIE T€OMETPUYECKHE (UTYypbl HA HEIMHOBAHHOW M
KJIETYaTON Oymare ¢ MOMOIIBIO0 IUPKYJIS U JIMHEUKH,

— HaXOJIUTh JUIMHBI OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHUEM C ITOMOIIBIO
JUHENKH, CTPOUTh OTPE3KH 3aJaHHOM JUIMHBI; CTPOUTH OKPYKHOCTbH 3aJaHHOTO
paauyca;

— UCIOJIb30BaTh CBOWCTBA CTOPOH M YIJIOB MPSAMOYTOJIBHUKA, KBaApaTa IS
UX ITIOCTPOEHHUS, BBIYUCIICHMS IUIOIIAIHA U IEPUMETPA;

— BBIYHMCIATH MEPUMETP U IUIOWAAb KBaJpara, NPSAMOYroJbHUKA, (QUTYD,
COCTaBJICHHBIX M3 IPSIMOYI'OJBHUKOB, B TOM 4uCIE€ (QUTYp, U300paKEHHBIX Ha
KJIET4aTOM Oymare;

— I0JIB30BaThCSl OCHOBHBIMH METPUUYECKUMH €AMHUIIAMU U3MEPEHUS JITUHBI,
IUIOLIAAM; BBIPAXKaTh OJTHA €MHULBI BEJIMUMUHBI Yepe3 IpYIHeE;

— pacno3HaBaTh Mapajuienenumes, KyO, HCIOIb30BaTh TEPMUHOJIOTHIO:
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BEpIIMHA, pedpO TpaHb, W3MEPEHMs; HAXOAUTh M3MEpPEHHUs Mapajiejenunesa,
KyOa;

— BBIYMCIATH 00BEM KyOa, mapaiienenuneaa no 3aJaHHbIM HU3MEpPEHUsIM,
M0JIb30BAaThCS €AMHUIIAMU U3MEpEHUsl 00bEMA;

— pelIaTh HECIOKHBIE 3aJa4l HAa M3MEPEHUE N€OMETPUUYECKUX BEIUYUH B
MIPAKTUYECKUX CUTyaLHsX.

6 KJIACC

Yuciia v BBIYMCICHUSA

— 3HaTh U MIOHUMAaTh TEPMUHBI, CBA3AHHBIE C PA3JIUYHBIMU BUJAMH YUCET U
crocobamMu HMX 3aMucH, MEePeXOAUTh (€CIM 3TO BO3MOXKHO) OT OJHON (hOPMBI
3aIlMCH YMClia K Ipyrou;

— CpaBHMBaTh M YIOPSJAOYMBATH IEJble YKCIA, OOBIKHOBEHHBIE H
JECATUYHbIE APOOH, CPABHUBATH YKCIIA OJTHOTO U PA3HBIX 3HAKOB,;

— BBINOJHATH, COYEeTasi YCTHbIE U MUCbMEHHbIE MPUEMBI, apruPpMETHUECKUE
JNEUCTBUSL C HATypajJbHBIMM UM LEIbIMU YUCJIAMH, OOBIKHOBEHHBIMU W
JECATUYHBIMU JPOOSMHU, MOJIOKUTEIbHBIMA U OTPUILIATETIbHBIMHU YHUCIIAMU;

— BBIUYUCJISITh 3HAYCHUS! UYUCIIOBBIX BBIPAKEHUM, BBITIOJIHATH MPUKUIKY U
OLICHKY pe3yJibTaTa BBIYMCICHUM; BBIMOIHATH MPEOOpPa30BaHUS HYHCIOBBIX
BBIP@YKEHU HA OCHOBE CBOMCTB apu(hMETUUECKHUX JCHCTBUH;

— COOTHOCUTH TOUYKY Ha KOOPJIWHATHOW MPSMOW C COOTBETCTBYIOLIUM €M
YUCIIOM M HW300pa)kaTh 4YMcClia TOYKAMU Ha KOOPJIWHATHOW MpSMON, HAaXOIUTh
MOZYJIb YUCJIA,;

— COOTHOCHUTb TOYKH B IPAMOYIrOJBHOW CHUCTEME KOOpAHMHAT C
KOOPAMHATAMU 3TOU TOYKH;

— OKPYTJIATH 1IeJIble YUCNa U JeCATUYHBIE APOOH, HAXOAUTH MPUOIMKEHUS
YUCell.

YucioBbie M OYyKBEHHbIEC BbIPAKEHHS

— TMOHUMATh W YNOTPEOISATH TEPMHHBI, CBS3aHHBIC C 3aMUCHIO CTEMEHU
YKclia, HAXOIWUTh KBaApaT ©U KyO YHCHA, BBIYUCIATH 3HAYCHUS YHCIOBBIX
BBIPAXECHU U, COAEPKALLUX CTEIICHH;

— TIOJIb30BaTbCsl MPHU3HAKAMU JACIUMOCTH, PaCKIalblBaThb HATypaJIbHbIE
YUCJla HA IPOCThIE MHOXKUTEIIH;

— M0JIb30BaThCS MACIITAOOM, COCTABIISITh IPOMOPLUU U OTHOLICHHUS;

— HUCHOJB30BaTh OYKBBI s OOO3HAYEHHWs] YHMCEN TMpH  3allucU
MaTEeMaTUYECKUX BBIPAKCHUM, COCTaBISATh OYKBEHHBIC BBIPAKCHUS U (POPMYIIBI,
HaxXOJUTh 3HAa4eHHs] OYKBEHHBIX BBIPAKEHUH, OCYIIECTBISAS HEOOXOIUMBbIE
IIOJICTAHOBKH U MPe0Opa30BaHMS;

— HaXOJIUTh HEU3BECTHBIM KOMIIOHEHT PaBEHCTBA.

Pemenye TeKCTOBBIX 3a/1a4 ;.

— pelaTh MHOTOIIIArOBbIE TEKCTOBBIE 337a4l apu(PMETHUIECKUM CIIOCOO0M;

— pewmarb 3a4a4yd, CBA3AHHBIC C OTHOIICHUEM, IPONOPLHHOHAIBHOCTHIO
BEJIMYMH, NPOIIEHTAMU; PeIIaTh TPU OCHOBHBIE 3a/1a4l Ha JPOOH U MPOLEHTHI;

— pewmarts 3aadM, COAEpKallue 3aBUCUMOCTH, CBS3bIBAIOIINE BEIWYWHBI:
CKOPOCTB, BpeMs, paccrosiHue, LICHA, KOJIMYECTBO, CTOMMOCTD;
MIPOU3BOJUTENLHOCTh, BpeMs, O0BEMa pabOThl, HCHOJIB3YS apudmeTuyecKue
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NEUCTBHS, OLIEHKY, NPUKUAKY; IIOJIb30BAaTbCS  €OUHULAMH  W3MEPECHUS
COOTBETCTBYIOIIUX BEJINYMH,;

— COCTaBJISATh OYKBEHHBIE BBIPAKEHUS 110 YCIOBHUIO 33/1a4H;

— W3BJIEKaTh MH(QOpPMALIMIO, MPEACTABICHHYIO B TaOIMIAX, HAa JTUHEHHOM,
CTONOYATON WM KpPYroBOM JuarpaMmax, HMHTEPIPETHPOBATH MPECTaBICHHBIC
JAHHBIE; UCIIOJIB30BaTh JAHHBIE IIPU PEIICHUH 3a]1a4;

— TNpeacTaBisATh WHGOPMAIMIO C TOMOLIBI0 TaOiWl, JIUHEHHOW u
CTOJI0YATOM IUarpamm.

Haruasanas reomerpus:

— MPUBOJUTH MPUMEPHI 0OBEKTOB OKPYXkAIOLIEr0 MUpa, UMEIOIHNX (HopMy
U3YUYCHHBIX T'€OMETPUYECKUX IUJIOCKUX M MPOCTPAHCTBEHHBIX (UTYp, MPUMEPHI
PaBHBIX U CUMMETPUYHBIX PUTYD;

— u3o0pakaTb C TOMOUIBIO IIUPKYJSA, JHMHEWKH, TpaHCHIOpTHpa Ha
HEJIMHOBAHHOW W KJIeTYaTOM Oymare u3y4deHHbIE IUIOCKUE TE€OMETPUUYECKHE
¢Gurypsl 1 KOHQUrypalK1, CHMMETPUYHBIE PUTYPHI;

— TI0JIb30BAaThCSl TEOMETPUUYECKMMHU TMOHSATUSMH: PABEHCTBO (uUryp,
CUMMETpHUSI; HCIOJb30BaTh TEPMHUHOJOTHIO, CBA3aHHYIO C CHUMMETPHUEH: OCh
CUMMETPHUH, LICHTP CUMMETPHH;

— HaxXOJWTh BEJHMYMHBI YIJIOB M3MEPEHHEM C IOMOIIBI TPAHCHOPTHPA,
CTPOUTH YIJIbl 3aJJaHHOM BEJIMYMHBI, [TOJIb30BATHCS MIPU PELIEHUH 3a7a4 IpagyCHOM
MEpOH YIJIOB; PAaCIlO3HABATh HA YEPTEKAX OCTPHIN, PSIMOM, Pa3BEPHYTHIM U TYIIOU
YTIIBI,

— BBIYUCIIATH JUIMHY JIOMaHOW, IEPUMETP MHOIOYTOJIBHUKA, I10JIb30BAaThCS
€IUHULIAMU W3MEPEHHUs [UIMHBI, BBIPAXATh OJHU EIWHUIBI HU3MEPEHUS JJIMHBI
4yepes Apyrue;

— HaXOIUTbh, HUCIOJIB3Yysd YEPTEKHBIE MHCTPYMEHTBI, PACCTOSHHUSI: MEXKIY
IBYMs TOYKaMH, OT TOYKH 10 IIPSIMOM, JUIMHY ITYTH Ha KBaJpaTHOM CETKE;

— BBIYMCIATH IUIOMIAAL (UIYp, COCTABIEHHBIX M3 MPSAMOYTOJIbHUKOB,
UCNOJb30BaTh pa3OuMeHue Ha MNPSAMOYIOJbHUKM, Ha paBHbIE  (UTYDBI,
JNOCTpavBaHUE [0 MPAMOYIOJBbHHUKA; II0Jb30BATbCA OCHOBHBIMHM E€IMHUILIAMU
U3MEPEHUA IUIOIIAAM; BbIpaXkKaTb OJHU EIMHMIBI WU3MEPEHHMs IUIOLIANA Yepes3
Apyrue,

— pacrno3HaBaTh Ha MOJENAX U W300paXEHUSIX MUPAMUIy, KOHYC, LIUIUHAP,
HCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpO, TpaHb, OCHOBAHUE, PA3BEPTKA,;

— n300pakaTh Ha KJIeT4aTol Oymare npsiMOyTOJIbHBIN Hapajlieienune;

—  BBIYMCIATH O0BEM  MPSAMOYTOJBHOTO  Mapajulesenumnena, Kyoa,
MOJIb30BAaThCS OCHOBHBIMM €IMHUIIAMH H3MEpEHHs 00bEMA; BbIpaXkaTb OHU
eIMHULIBI U3MepeHus: 00bEMa uepes Apyrue;

— pelIaTh HECIOKHBIC 3aJa4M HAa HAXO0XKIECHUE N€OMETPUYECKAX BEJIMYMH B
IIPAKTUYECKNUX CUTyaLHAX.



TemaTnyeckoe INIAHUPOBAHUE YU4eOHOro Kypca «MaTemMaTHKa» 10 rogaM ody4denust (5—6 kiaaccnl)

OcHOBHBIE BUBI JIEATEIBHOCTH OOYYAIOUIMXCS MEPEUMCIICHBl MPU W3YYCHHH Ka)XI0H TeMbl W HAlpaBJICHbl Ha JIOCTH)KCHHUE IJIAHUPYEMBIX
pe3ynbpTatoB oOydeHus. IlepedeHb BHIOB JAEATEIHHOCTH MOJKET OBITh pACIIMpEH WM COKpamEéH — € y4E€TOM BO3MOYKHOCTEH M OrpaHUYEHHI
oOyyaromuxcsi, 00yCJIOBJICHHBIX CTPYKTYpPOU HapyIIEHUS P TITyXOTeE.

5 kaace (oOmiee koamyectBo yacoB — 170/204 vaca B roj, 5 /6 4acoB B HEJIGIIO)

MU YHCJIaMU
(43/52 gaca)

OKpYTJIEHHE HATypalbHBIX YUCEI
Apudmernueckue NeUCTBUSA c
HaTypaJbHbIMU  yuciamu. CBoiicTBa
HyJIsl TpPU CIOKEHUHM MU YMHOXKEHHH,
CBOMCTBA E€AMHMIIBI IMPH YMHOKEHHH.
IlepemecTuTenbHOE M COYETATENIBHOE
CBOWCTBA CIJIOKEHHS M YMHOXKCHMS,

pacrpenemTeNIbHOS CBOWCTBO
YMHOYXCHUSI.
Jlenutenn W KpaTHBIE  YHCIA,

paslioKeHUE 4YuciIa Ha MHOXXHTEIH.
Henenue c¢ ocratkom. IIpocteie u

Tema/paznen OcCHOBHOE coJepKaHue OcHOBHBIE BH/IbI 1€ATEJIbHOCTH 00Y4al0IMXCS

Harypaabsnubie | [lecaTuuHas cucrema cuucieHus. Psan | B meuenue yuebHo2o 2o0a: NOHUMATh, IPUMEHSTh B CAMOCTOSTENILHON peyu, BOCIIPUHUMATD
qyucJa. HATYpalbHBIX 4Hucel. HaTypanbHbIi | (CIIyXO3pUTENIbHO W /WM HAa CIyX C Y4ETOM YPOBHS CIyXOPEYEBOTO Pa3BUTHUS
HeiicTBus ¢ psan. Yucno 0. HarypanpHble uncna Ha | 0Oy4YaromUXxcsi) U JOCTAaTOYHO BHSITHO M €CTECTBEHHO BOCIPOHM3BOIUTH TEMATHUYECKYIO U
HATYPAJbHBI KoopauHaTHOW mpsiMoi. CpaBHEHUE, | TEpPMUHOJIOTUYECKYIO JIEKCHKY, @ TaKKe JIEKCUKY 10 OpraHM3aluy y4eOHOH JesITeIbHOCTH.

Brimonusate Gonernueckyto 3apsaaky. Mcmnoib30Barh JaKTHIEHYIO (YCTHO-TAKTUIBHYIO PEUb) B
Ka4eCTBE BCIIOMOTATEIILHOTO CPEICTBA OOIIIEHHSI.

Ilo oxonuanuu kascoou yyebHOU uemeepmu. BOCTIPUHHMATh Ha CIyX W BOCIPOHM3BOIUTH
TEMAaTUYECKYI0 ¥ TEPMHUHOJIOTUUECKYIO JIEKCHKY YU4eOHOM AUCIUIUIMHBI, & TAKXKE JIEKCUKY T10
OpraHu3aIui y9eOHOU 1eATeTbHOCTH.

YwutaTh, 3anMChIBaTh, CPABHUBATHh HATYpaJIbHBIC YMCIIA; MIpeAJiaraTh U 00CYKJIaTh CIIOCOOBI
yrnopsiounBanus uyncen. M300paxkaTte KOOPAUMHATHYIO MIPSMYIO, OTMEUATh YUCJIa TOYKAMH Ha
KOOPAWHATHOM MpAMOM, HaXOIWTh KOOPJIMHATHI TOYKH. FccienoBaTh  CBOMCTBA
HaTypaJbHOTO psifa, urcea O v 1 mpu CIOKEHUM U YMHOXEHHH. VCroiap30BaTh MpPaBUIIO
OKPYIJICHHS HATYypaIbHBIX YUCEN JI0 KPYIJIBIX YHUCEIL.

BreimonasaTe apudMernueckne NEUCTBUS C HATypaIbHBIMH YHCIAMU, BBIYMCIATH 3HAYCHUS
YHUCJIOBBIX BBIPAKEHUM CO CKOOKaMH U 0€3 CKOOOK.

COCTaBHBIE YyHpcIa. [IpusHaku | 3anmuceIBaTh NPOU3BEACHUE B BUJE CTEIIEHU, YUTATh CTEIICHH, UCIIOJIb30BaTh TEPMUHOJIOTHIO
menumoctd Ha 2, 5, 10, 3, 9. (ocHOBaHMeE, MMOKA3aTENb), BEIYUCIIATH 3HAUCHUS CTEIICHEH.
UucnoBble  BBIpAXKEHUS;, TMOPSA JOK | BRIMONHATE TPUKHUIKY M OIEHKY 3HAYCHUH UHCIOBBIX BBIPAKCHUM, NpemaraTb H
JIEHCTBUU. MIPUMEHSTh MPUEMBI IPOBEPKU BHIYMCICHHM.
Pemenne TekcTOBBIX 3agay Ha Bce | MCmoab30BaTh NMPU BBIYUCICHUSX MEPEMECTHTEIIBHOE U COYETATEIIbHOE CBOMCTBA CIIOKCHHS
apupMeTHYECKUE JIEHCTBUA, HA | U YMHOEHUS, paclpe/leIuTeIbHOe CBONCTBO YMHOKEHUs; (OPMYIUPOBATh U MPUMEHSIThH
JBUKEHHUE U TTOKYIKH. npaBuja MpeoOpa3oBaHUsl YHUCIOBBIX BBIPAKCHHH HAa OCHOBE CBOWCTB apr(METHYECKUX
IEUCTBUIA.
Harasanast Touka, mpsmas, OTpe3ok, Jyd. | Pacmo3HaBath Ha uyeprexax, pPHUCYHKaxX, OIHUCHIBATb, WCIHOIB3YS TEPMUHOJOTHIO, H
reoMeTpus. Jlomanas. M3mepenue UIMHBI OTpe3Ka, | H300pakaTh ¢ MOMOIIBI0 YEPTEKHBIX HHCTPYMEHTOB: TOUKY, MPSAMYIO, OTPE30K, Jyd, YToJ,
JInHuN HA | METPUYECKUE EJMHUIIBI  W3MEpPEHUs | JOMaHYI0, OKPY>KHOCTb.
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IIOCKOCTH JUIHBL. OKPYKHOCTb U KpPYT. Pacno3naBare, NpPUBOIUTH TNPUMEPHl OOBEKTOB pEAIBHOTO MHpa, HMEUINX (opMy
(12/14 yacoB) [Ipaktuyeckas pabora «llocTpoeHue | M3yuyeHHBIX GUTYP, OLICHUBATH UX JIMHEHHBIE pa3MEPHI.
y30pa U3 OKPYKHOCTEN». Wcnonb3oBarh JIMHENHKY U TPAHCIOPTUP KAK MHCTPYMEHTHI Ul MOCTPOEHUS U U3MEPEHHUS:
VYros. IlpsMo#, OCTpeI, Tynoud U | U3MEPATh JUIMHY OTpE3Ka, BEIWYMHY YIUIA; CTPOUTH OTPE30K 3aJaHHOW JUIMHBI, YIOJI,
pa3BEpHYTHIN yribl. I3mMepeHue yriaoB. | 3aJaHHOW BEJNIMYMHBL, OTKJIAAbIBATh LMPKYJIEM paBHbIE OTPE3KU, CTPOUTH OKPYKHOCThb
[Ipaktuyeckas pabora «llocTpoeHne | 3aJaHHOTO paanyca.
YIJIOBY. N3o0paxaTs KOHPHUTYpaLUU T€OMETPHUECKUX (DUTYpP U3 OTPE3KOB, OKPY’KHOCTEH, UX 4aCTeH
Ha HEJIMHOBAaHHOW M KileT4aTod Oymare; mpejajaraTh, ONUCBHIBaTh M OOCYXJaTh CHOCOOBI,
AJITOPUTMBI TIOCTPOCHHUS.
PacrioznaBath 1 m300paxkaThb Ha HEIMHOBAHHOM M KiIeT4aTOW Oymare mpsMoll, OCTpBIH,
TYNOMU, pa3BEPHYTHIN YIJIbl; CDABHUBATH YIJIBIL.
BbruncnsaTe JJIMHBI OTPE3KOB, IOMaHBIX.
[lonumats M HCHONB30BaTh NpPU PEIICHWH 3aJad 3aBUCUMOCTH MEXIY €IUHHIIAMU
METPUUYECKON CHCTEMBbI MEp; 3HAKOMUTHCS C HEMETPUUECKMMH CUCTEMaMH MeEp; BhIpa)karThb
JUIMHY B Pa3JIMYHBIX €TUHUIAX U3MEPEHHUSL.
UccnenoBats Gurypsl 1 KoHGUTYpaIuu, UCTIONIB3Ys MUGPOBBIE PECYPCHI.
OO0ObIKHOBEH- Hpo6b. IlpaBuibHbie W HempaBwibHbIE | MoaenupoBath B rpaduiecKoil, MpeaMeTHON GopMe, ¢ MOMOIIbI0 KOMIbIOTEpa MOHATHS U
HbIE IpooH npobu. OCHOBHOE CBOMCTBO JpOOH. | CBOMCTBA, CBA3aHHbBIE C OOBIKHOBEHHOM JPOObIO.
(48/58 uacon) CpaBHeHHE IpoOeid. UuTaTh U 3amuchIBaTh, CPaBHUBATh OOBIKHOBEHHBIC IpOoOH, MpeiiaraTh, 0OOCHOBHIBATH W

Cnoxenne " BBIYHTAHHUE
OOBIKHOBEHHBIX Jpobei. CMemaHHas

npoOb.  YMHOXEHHE W  JIeJICHUE
OOBIKHOBEHHBIX  JIpoOei;  B3aUMHO-
oOpaTHbIe T1poOH.

Pemenne TEKCTOBBIX 3a1ad4,
cojaepxanux Apoou. OCHOBHBIE 3aa4H
Ha Ipo0ou.

[Ipumenenne  OykB  AJs  3alucU
MaTeMaTUUECKHUX BBIpOKCHUI u
MPEJIOKEHUM.

00CYX1aTh CIIOCOOBI YIOPSIOYMBAHUS APOOECH.

N3o00pakaTh OOBIKHOBEHHBIC JPOOM TOYKAMU HAa KOOPAMHATHOM MPSIMOI; HCIIOIB30BAThH
KOOPJMHATHYIO MPAMYIO Ul CpaBHEHUS ApoOeii.

DopMyIHPOBaATH, 3AMKCHIBATH C TOMOIIHI0 OYKB OCHOBHOE CBOMCTBO OOBIKHOBEHHOM Apo0u;
UCIIOJIb30BaTh OCHOBHOE CBOMCTBO JpOOM JUIsl COKpalleHus: ApoOell U MpuBeIeHHs IpoOu K
HOBOMY 3HAMEHATEITIO.

[TpencraBisTh cMeIaHHYIO IpOoOb B BUJE HETIPABUILHON U BBIAEIATH LIEYI0 YacTh Yncia U3
HENPaBUILHOU POOH.

Boinmonnsate apudmernyeckre AecTBUS ¢ OOBIKHOBEHHBIMH JPOOSMH; TPUMEHSTH CBOMCTBA
apumMeTHuYeCcKuX NEHCTBUI 1S pallMOHATN3AlMY BEIUMCICHHN.

BbInonHATE NPUKHUIKY W OLEHKY pe3ylbTaTa BBIYMCICHUH; Mpeanaratb W IPUMEHSTH
PUEMBI IPOBEPKH BBIYUCIICHU.

[IpoBoANTE HMCCIEOBAHUS CBOMCTB JIpoOei, ONMUpasiCh HA YUCIOBbIE HKCIIEPUMEHTHI (B TOM
YHCcIIe ¢ TOMOIIBIO KOMIIBIOTEPA).
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Pacrio3HaBaTh MCTHHHBIE U JIOKHBIE BBICKA3bIBaHMsI O JApO0SX, NMPUBOAMTH IPUMEPHI U
KOHTPIIPUMEPBI, CTPOUTH BbICKA3bIBAaHUS U OTPULIAHUS BbICKa3bIBAaHUM.

Pemath TekcTOBBIE 3a/1a4M, coAepKaILINUE IPOOHBIE JaHHBIE, U 3aJjaul HAa HaX0XACHHUE YacTH
LIEJIOTO U IIEJIOTO 10 €r0 YaCTH; BBISIBJISTH UX CXOJICTBA U Pa3IUUMsL.

MopenupoBath X0 PEIICHUS 33]]a4H C TIOMOIIBIO PUCYHKA, CXEMBbI, TAOJIUIIBI.

[IpuBoauTh, pa3zdmpaTh, OLEHUBATH PA3IUYHBIC PEIICHUS, 3aIMCH PEIICHHH TEKCTOBBIX
3amad. KpuTuuecku oOneHUBaTh MNOJYYEHHBIH pPE3YJbTaT, OCYLIECTBISATh CaMOKOHTPOJIb,
POBEPSIs OTBET HA COOTBETCTBHUE YCIOBUIO, HAXOAUThH OLINOKH.

3HAKOMMTBHCS C UCTOPHEN pa3BUTHS apU(PMETHKHU.

Harasignasn
reoMeTpus.
MHoroyroJis-
HUKH

(10/12 gyacoB)

MHoroyronsHuku. UYeThIpEXyroyIbHUK,
MIPSIMOYTOJIbHUK, KBaJAparT.

[Ipaktuueckass paborta «IlocTpoeHue
MPSIMOYT OJTbHUKA c 3aJJaHHBIMH
CTOpPOHAMH Ha HEJIMHOBAHHOU Oymarey.

TpeyroyibHUK.

[Inomane u nepuMeTp NpsIMOYTOJIbHHAKA
U MHOTOYI'OJIBHUKOB, COCTABJICHHBIX U3

MPSIMOYT OJIbHUKOB, €IMHULIBI
W3MEpeHus:  IUIOLIAH. [Tepumerp
MHOTOYTOJIbHUKA.

OnuceiBaTh, UCHOJB3YSl TEPMHUHOJIOTHIO, H300pakaTb €  IOMOIIbIO
UHCTPYMEHTOB U OT PYKH, MOJIEIUPOBATh U3 OyMaru MHOTOYTOJIbHUKH.
[IpuBouTh mpHMEpsl OOBEKTOB pEAJbHOTO MHpa, MMEIOIHUX (OpMYy MHOTOYroJIbHHKA,
MPSIMOYTOJIbHUKA, KBaJpaTa, TPEYroJbHUKA, OLIEHUBATh UX JIMHEWHbIE pa3MephL.
BoruncnsaTe: mepuMerp TpeYrojbHHKA, MPSMOYTOJIbHUKA, MHOTOYIOJIbHUKA;
MPsIMOYTOJIbHUKA, KBaJpaTa

N300paxkaTs 0CTpOYyroJibHbIE, MPSMOYTOJIbHBIE U TYNOYTOJIbHBIE TPEYTOJIbHUKH.
CrpouTh Ha HEIMHOBAHHOM M KJIeTYaTOW Oymare KBaJpaT U MPSIMOYTOJbHHUK C 3aJaHHBIMU
JUIMHAMU CTOPOH.

HccnenoBath CBOMCTBa NMPSAMOYTOJbHUKA, KBaJapaTra MyTEM SKCIIEpUMEHTa, HAOIIOACHUS,
U3MEPEHMS], MOJIEIMPOBAHNS; CPABHUBATh CBOKCTBA KBAJpaTa U MPSIMOYrOJIbHUKA.
KoHcTpynpoBarh MaTeMaTH4ECKUE MPEMJIOKEHUS C IOMOLIBIO CBS30K «HEKOTOPBI,
«mo0oit». Pacno3HaBaTh MCTUHHBIE W JIOXKHBIE BBICKA3bIBAaHHS O MHOTOYTOJbHHKAX,
IPUBOAUTH MPUMEPHI U KOHTPIIPUMEPBHI.

HccenenoBaTth 3aBUCUMOCTD IUIOIIAN KBAApaTa OT AJIUHBI €T0 CTOPOHBI.

Hcnonb3oBaTh CBOWCTBA KBAaJApaTHOM CeTKU JJs MOCTpoeHHs Quryp; pa3OuBaTh
OpSIMOYTOJIBHUK Ha KBaJpaThl, TPEYroJbHUKH;, COCTaBIATH (UTYyphl H3 KBaJpaToB U
IPSIMOYTOJIBHUKOB M HAaXOJUTh MX IJIOWIAb, pa3OuBaTh (GUTYpbl Ha MPSIMOYTOJbHUKU U
KBaJpaThl U HAXOUTh UX ILIOIIA/Ib.

BripaxaTe BenMUYMHY IUIOIIAM B PA3IMYHBIX €IUHHUIIAX U3MEPEHUS] METPUUYECKOU CUCTEMBbI
Mep, IOHMMAaTh M HCIOJIb30BaTh 3aBUCHUMOCTHM MEXAYy METPUUYECKUMU €AUHUIAMU
M3MEpEHUS TUIOIAH.

3HAKOMHUTbCA C TpUMEpPAMM INPUMEHEHHUS IUIOIIAJM M IEpUMeTpa B MPAKTHYECKUX
cutyauusx. Pemare 3agauu M3 peanbHOM JKM3HHM, NIpeajaraTh M 0OCYKIAaTh pPa3IMYHbIE

YepPTEKHBIX

mIomaab
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CIIOCOOBI penieHus 3a1a4.

JecaTu4HbIe JlecsaTuanas 3anUch pooeit. [IpencraBnsaTh AecATHUHYIO JpoOb B BHJAEC OOBIKHOBEHHOH, YWTaThb M 3alMCHIBATH,
apoou CpaBHeHUE IECATUYHBIX JPOOEH. CpaBHUBATh JECATUYHBIE IpoOuW, Mpemiaratb, OOOCHOBHIBATH M O0OCYXJATh CIIOCOOBI
(38/45 yacoB) | [eiicTBus ¢ JAECATUYHBIMU JPOOSMHU. | YIOPSAOUMBAHUS IECATUUHBIX JPOOEH.
OxpyriieHne AecATUYHBIX Ipo0eil. N3o0paxxats necsTuyHbIe IPOOH TOUKaMU Ha KOOPIMHATHOM MPSIMOIA.
Pemrenne TEKCTOBBIX 3aj1a4, | BeISIBISATH CXOACTBa M pa3ivuus MpPaBUI apUPMETUUECKUX AECUCTBUHM C HaTypaJlbHbIMU
coJieprKaIux Apoou. YHCJIaMU U IECATUYHBIMU APOOIMHU, OOBICHATH UX.
OcHoBHBIE 337]a4u Ha IpOOH. BoinonuaTe apudmernyueckue NEHCTBUS C AECATUUHBIMU JPOOSMU; BBIIOJIHATh NPUKUIKY U
OLICHKY pe3yJIbTaTa BBIYUCIICHU.
[IpumensTh cBOMCcTBa apU(PMETUUYECKUX AEHCTBHUH ISl palliOHATIN3aLUN BBIUMCICHUH.
[IpuMeHsTh MpaBUIIO OKPYTICHUS AECATUUHBIX TPOOEi.
[IpoBomuTh wuccnenOBaHWS CBOMCTB JECATHYHBIX JpoOeil, omMpasch Ha YHCIOBbIE
9KCIIEPUMEHTHI (B TOM YHCJIE C TOMOUIBIO0 KOMITBIOTEPA), BBIABUTATh TUIIOTE3bl U PUBOAUTD
X 000CHOBaHMSL.
PacriozHaBaTh MCTHHHBIE W JIOKHBIE BBICKA3bIBaHHS O JpOOSIX, MPUBOAUTH MHPUMEPHI U
KOHTPIIPUMEPBI, CTPOUTH BBICKA3bIBAHNS U OTPHIIAHUS BBICKA3bIBAaHUM.
Pemarte TekcTOBBIE 3a/1auu, COAEpKALINE IPOOHBIE JaHHBIE, U HA HAXOXIEHUE YacTH LIEJI0T0
1 LIEJIOTO TI0 €r0 YaCTH; BBISBIIATH UX CXOJCTBA U Pa3IN4us.
MoenupoBaTh X0l PELIEHUs 33Jauu C MOMOLIbIO PUCYHKA, cXeMbl, Tabnuubl. [IpuBoauts,
pa3bupatb, OLIEHUBATh PA3JINYHbIE PEIICHUS, 3alIUCH PEILIEHUH TEKCTOBBIX 3a/1a4.
OnepupoBaTh JPOOHBIMU YHCIAMHU B PEAJIbHBIX KU3HEHHBIX CUTYALUAX.
KpuTtnueckn o1ieHMBaTh MOJIyYEHHBIM PE3yJbTaT, OCYILIECTBIIATH CAMOKOHTPOJIb, IPOBEPS
OTBET Ha COOTBETCTBUE YCIOBHIO, HAXOAUTH OLIMOKH.
3HAaKOMUTbBCS C UCTOPUEH pa3BUTHsI apU(PMETHKU.
Harasignas MHororpaHHuKH. N3o0paxkenue | Pacno3HaBarh Ha d4epTekaX, pHUCYHKaX, B OKPYKAIOIIEM MHUpE MPSMOYrOJIbHBIN
reoMeTpus. MHOTI'OTPaHHUKOB. Mogenu | napannenenunes, Ky0, MHOTOIPaHHUKH, ONUCBIBATh, UCIOJIb3Ys] TEPMUHOJIOTHIO, OLIEHUBATh
Tena U | IPOCTPAHCTBEHHBIX TEIL JMHENHBIE Pa3MEPBI.
(urypsi B | IIpAMoyronpHblii napamenenunes, | [lpuBoauTs npuMepbl OOBEKTOB PEAIbHOTO MHUPA, HUMEIOMMX (OPMY MHOTIOrpaHHHKA,
NpoCTpaHCTBe | KYO. Pa3sépTku KyOa U | IpSIMOYTOJIBHOTO Mapajulesenumnesaa, Kyoa.
(9/11 4acos) napajulesIenunea. HccnenoBath cBoiicTBa Ky0a, HPSMOYrOJBHOIO THapajulelenueaa, MHOTOIPaHHUKOB,
IIpaktuyeckas pabota «Pa3 BEpTka | ucnoab3ys mojenu. M3o00paxkaTh KyO Ha KieT4aTtoi Oymare.
KyOa». Pacnio3naBate M M300pakaTh pa3BEPTKH KyOa M mapajuienenunena. MoaenupoBaTh KyO U
O6Bém KyOa, IPSIMOYTOJIBHOTO | Napayienenune] u3 OymMaru U Npouyux MaTepraioB, OObSICHATh CIIOCOO MOIEIMPOBAHUS.
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mapaJjiiejcnuIiicaa.

Haxonuth w3MepeHusl, BEIYUCIATH TUIOMIAh TTOBEPXHOCTH; 00bEM KyOa, MPSMOYTOIBHOTO
napaieNienuIe1a; UCCIIeJ0BaTh 3aBUCUMOCTh 00bEMa Ky0a OT JUIMHBI €ro pedpa, BBIIBUTATH
1 000CHOBEIBATh THUIIOTE3Y.

HabuntonaTe ¥ nMpoBOJUTE aHAJIOTMM MEX]y MOHATUSAMHU IUIOWAAN U 00bEMaA, IEpUMETpa U
TUTOIAH TTOBEPXHOCTH.

PacriosnaBaTte HCTHHHBICE W JIOKHBIE BBICKA3BIBAHHUSI O MHOTI'OIrpaHHUKAax, MPHUBOIHUTH
IIPUMEPBI U KOHTPIIPUMEPBI, CTPOUThH BBICKA3BIBAHUS U OTPULAHUS BBICKA3bIBaHUM. Pemrars
3a7a4¥ U3 pEATbHOM JKU3HH.

IloBTOpEHHE M
00001meHne
(10/12 gacoB)

[ToBTOpEHHME OCHOBHBIX TMOHATUH U
METOJIOB Kypca 6 Kiacca, o6o0mieHue
3HAHUH.

Brruucnsate 3HaueHUsS BBIPpAKEHUH, COJEPXKAIIMX HATYpaJbHbIE YKCIia, OOBIKHOBEHHBIE W
JECSITUUHBIE IpOOH, BBITIOJIHATH IPEOOPA30BAHUS YHCEL.

BriOupaths crioco® cpaBHEHHS YMCENl, BHIYMCICHHMA, IPUMEHSTh CBOMCTBA apu(PMETHUUECKUX
JEWCTBUU JIJIs1 pallMOHAIIN3ALUHA BIYHCICHUH.

OcymecTBISATh CaMOKOHTPOJIb BBITIOTHAEMBIX JACHCTBUHA W CaMOINPOBEPKY pe3yibTaTa
BBIYHCIICHU M.

Pematy 3amaum U3 peanqbHOM KU3HMU, MPUMEHSATh MATEeMAaTHYECKUE 3HAHUS JJI PEIICHUS
3a/1a4 U3 Ipyrux y4eOHBIX MPEIMETOB.

Pematy 3amaum pasHpIMH CriocoO0aMM, CpaBHUBATh CIOCOOBI PEIICHHS 3ajJadyd, BHIOUpATh
paloHaIBHBINA CIIOCO0.

6 kiaacc (oOmee kommuecTBO 4acoB — 170 gacoB, 5 4acoB B HENIEIIO)

Tema/paznen

OCHOBHOE COJIepKaAHUE

OcHOBHBIE BH/IBI 1€ATEJIbHOCTH 00YYaI0IIMXCS

HartypaabHble
yucja (30 4)

Apubdmernueckue JICUCTBUS

c | B meuenue y'-le6H020 eooa. IIOHNMAaThb, IIPUMCHATH B CaMOCTOSITEIILHOM pcuu,

MHOTO3HAaYHBIMU HATypaJbHBIMHU YHCIAMU. | BOCIPUHUMATh (CIyXO3pUTEIbHO W /WM Ha CIyX C Y4€TOM YPOBHS CIIyXOpPE4eBOTO
Uucnossie BBIpaXECHMUS, MOPAJIOK | pa3BUTUS OOy4AIOUIUXCsA) M JOCTATOYHO BHATHO M €CTECTBEHHO BOCIHPOHU3BOAUTH
NeUCTBUH, UCIOJIb30BaHUE CKOOOK. | TEMAaTUYECKYI0 UM TEPMHUHOJIOTUYECKYIO JIEKCHKY, a TaKKe JIEKCUKY M0 OpraHu3aluu

OprrJ'IeHI/Ie HaTypaJbHbIX YHUCCII.

yqe6H0171 JIEATEIIbHOCTH. BBITIOIHSITH Q)OHCTH‘ICCKYI-O 3apsAOAKYy. Hcnonp3oBarh JAKTWIbHYIO

JlenuTenu u KpaTHbIE YKMCIa; HAMOONMBIINKA | (YCTHO-IAKTHIBHYIO peUb) B KAUECTBE BCIIOMOTaTENIbHOTO CPEZICTBA OOIICHUSI.
oOuuii ngenuTenb U HauMeHbliee oliiee | /1o okoHuanuu Kasxcool yuebHol yemeepmu: BOCIPUHUMATH HAa CIyX U BOCIPOU3BOIUTH

KpaTHOC.

TEMATUYCCKYIO U TCPMHUHOJIOTNYCCKYIO JICKCUKY yqe6H0171 AUCHUIUINHBI, 4 TAKKC JICKCUKY

Paznoxenue qucjia Ha IMPOCTBLIC | 11O OpraHMU3alun y‘le6H0ﬁ JCATCIIBHOCTH.

MHOXHTCIIN.

BreInoaHaTh apI/I(I)MCTI/ILICCKI/IC JEHUCTBUSA C MHOTO3HAYHBIMU HaTypaJlbHbBIMU YHCJIaMU,

I[CJ'II/IMOCTL CYMMBI W TIPOU3BCACHUS. | HAXOONUTHb 3HAYCHUSA YHCJIOBBIX BBIpa)KeHI/Iﬁ co CkoOkamMu u 0e3 CK060K; BBIYHCIIATD
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Jenenue ¢ octaTkoMm.

Pemienne TeKCTOBBIX 337124

3HAYEHUsI BBIPAXKEHUM, COJIEPKALIUX CTENICHH.

BBINOMHATE NPUKUAKY U OLICHKY 3HAYEHUN YUCIIOBBIX BBIPAKECHUH, IIPUMEHATH NPUEMBI
IIPOBEPKU PE3YJIbTaTA.

Hcnonb30BaTh NpU  BBIYUCICHUSX MEPEMECTUTEIBHOE M COYETATEIbHOE CBOMCTBA
CIOKEHUS W YMHOXEHHUS, PACHPEICIUTEIbHOEC CBOMCTBO YMHOXEHHS OTHOCHTEIBHO
CJIO’KEHUSI, CBOMCTBA apU(hMETHUECKUX JCHCTBHIA.

HccnenoBaTe 4HCIIOBBIE 3aKOHOMEPHOCTH, IMPOBOJUTH YHCIOBBIE 3KCIIEPUMEHTHI,
BBIJIBUTATh U 0OOCHOBBIBATh THIIOTE3bI.

DopMyIMpOBaTH ONPEAETICHUS IEIUTENS U KPaTHOTO, HAaMOOJIbIIEro O0IIero ASIUTeNs U
HauMEHbBIIEro OOIIero KpaTHOIO, MPOCTOIO M COCTaBHOTO YHCEN; HCIOJIb30BAaTh 3TU
MOHATHS NIPU PEIICHUH 3a4a4.

[IpuMeHsITh aNropuTMbl BBHIYUCICHHS HAUOOJBIIET0 OOIIEro MEMUTeNsl ¥ HAUMEHBIIETO
001I1ero KpaTHOTO JIBYX YHCEJl, AITOPUTM Pa3Io’KEHUs YKCIia Ha MPOCThIe MHOKUTEIH.
HccnenoBate ycioBus nenuMoct Ha 4 1 6.

HccnenoBate, 00cyxnath, GOpMyaupoBaTh U 0OOCHOBBIBATH BBHIBOJ O YETHOCTH CYMMHEI,
TIPOU3BEICHUSA: ABYX YETHBIX YMCEIL, IByX HEUETHBIX YNCIIE, YETHOTO M HEUETHOTO YHCET.
HccenenoBaTs CBOMCTBA JEIIMMOCTH CYMMBI U IPOU3BEICHUS YNCET.

[IpuBoauTh mNpUMEpHl 4YMCEN C 3aJaHHBIMHA CBOWMCTBAaMH, paclO3HaBaTb BEpPHbIE U
HEBEPHBIC YTBEPXKICHUS O CBOMCTBAX YHUCEN, ONPOBEPraTh HEBEPHBIE YTBEPKACHUS C
IIOMOLIBI0 KOHTPIIPUMEPOB.

KoHcTpynpoBaTh MaTeMaTH4ECKHME IPEAIOKEHUS C MOMOIIBIO CBS30K «H», «HIIN»,
«ECJH..., TO...».

Pemath TekcTOBble 3alayM, BKIIOYAIONIME TOHATUS JAEIUMOCTH, apU(PMETHYECKUM
CIocoO0OM, UCTOJIB30BaTh MepedOp BCeX BO3MOKHBIX BAPHAHTOB.

MoaennpoBaTh X0 pelIeHus 3aja4i ¢ TOMOIIbIO PUCYHKA, CXEMbI, TAOIHUIIBL.
[TpuBouTH, pa3Ouparh, OLICHUBATH PA3IMYHBIC PEIICHUs, 3aMUCU PEUICHUH TEKCTOBBIX
3azad4.

Kputndecku orneHuBaTh IMOMY4YEHHBIH pe3yiabTaT, HAXOAWUTh OIIMOKU, OCYIIECTBIATH
CaMOKOHTPOJIb, IIPOBEPsIsi OTBET HA COOTBETCTBUE YCIIOBUIO.

Harasinnas
reoMeTpus.
IIpsimble

HA IJIOCKOCTH

[lepnieHIuKyNIApHBIC IPSMBIE.

[TapannenbHble MpsiMbIE.

Paccrosuue MCXKAY ABYMA TOYKaMH, OT

TOYKM JI0 HPSIMOW,

AJIMHa 1TIYTH HaA

Pacnio3HaBate Ha yepTekax, pUCYHKaX CIy4ad B3aMMHOTO PACHOJIOKEHHS JBYX MPSIMBbIX.
N300paxaTe ¢ MOMOIIbIO YEPTEKHBIX WHCTPYMEHTOB Ha HEJIMHOBAHHOM M KIIETYATOM
Oymare J1Be Iepecekaroluecs npsmble, JIB€ NapajuleibHble NMpsSMblE, CTPOUTH IMPIMYIO,
HEepIEHIUKYISPHYIO TaHHOH.
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(7 9) KBaJIpaTHOU CETKE. [IpuBonTE IpUMEpPHI IAPAJUIETBHOCTH U NEPIEHAUKYISIPHOCTH IPSIMBIX B IPOCTPAHCTBE.
[Ipumepsbl psIMBIX B TPOCTPAHCTBE. PacriozHaBaTh B MHOIOYrOJbHUKax HEPHEHIUKYISIPHbIE U MapajuleIbHbIE CTOPOHBI.
N3006paxaTe MHOTOYTOJIBHUKH C TTApaJUICTIbHBIMH, TEPICHINKYAIPHBIMA CTOPOHAMH.
Haxomuth paccTosiHre MexAy ABYMs TOYKaMH, OT TOUKHM 1O NPSAMOH, JUIMHY NMYTH Ha
KBaJIpaTHOM CETKE, B TOM YHCJIE UCIIOJIb3YS IIU(PPOBBIE PECYPCHI.
JApodu OObIKHOBEHHAs Ipo0b, ocHoBHOe | Mcnonib30BaTh JecsTHUYHBIE JApOOM NpU MpPeoOpa3OBaHWM BEJIUYMH B METPUYECKOU
(32 v) CBOUCTBO JIpoOM, COKpaIleHHe IpoOei. | cucTeMe Mep.
CpaBHeHHE U YIOPsIIOYUBAHUE TPOOEH. BreimonusaTe apudmMernueckue 1eHCTBHS C OOBIKHOBEHHBIMHU U JACCITHYHBIMU JIPOOSMH.
Hecstuunple npoOM u  MeTpuueckas | BelUuncisITh 3HaU€HUS BBIPAKEHUH, COJEpKalINX OOBIKHOBEHHBIE M JECSTHUUYHBIE Jpo0H,
cucrema Mep. BBINIOJIHATH NpeoOpa3oBaHusi JpoOel, BbBIOMpaTh CrmocoO, NPUMEHSATh CBONCTBA
Apudmernueckue JIEHCTBHS ¢ | apupMeTndyecKuX ACUCTBUN JUIs pallMOHATIM3ALUU BEIUNCICHUN.
O0OBIKHOBEHHBIMU u necsITUUHbIMH | COCTaBIsTh OTHOUICHHS U MIPONIOPLUH, HAXOAUTh OTHOILIEHNE BEIUYNH, I€IUTh BETUUUHY
IpoOsIMHU. B JAaHHOM OTHOILIEHUHU.
OTtHo1eHue. Haxomuts 3kcriepuMeHTaIbHBIM MYTEM OTHOILIEHUE ITTMHBI OKPY>KHOCTH K €€ TuaMeTpy.
Jlenenue B 1aHHOM  OTHoueHuu. | IHTepnperupoBaTh Macmitad Kak OTHOIIEHHWE BEIMYMH, HAaXOJUTh MacwmTal IjiaHa,
Macuita0, npomnopiusi. KapThl U BBIYUCIISATH PACCTOSHUS, UCIIOb3Ys MacIITao.
[TonsTHE IpOLIEHTA. OOBACHATH, YTO TaKOE IMPOLEHT, YNOTPEOJIATh OOOPOTHI PEYM CO CIOBOM «IIPOLIEHT».
Bbruncnenue mnpoueHTa OT BeIWYMHBI U | BelpaxkaTte mpoueHTsl B ApoOsSX U ApoOM B NPOLIEHTaX, OTHOLIEHHE ABYX BEJIUYMH B
BEJIMYMHBI 110 €€ MPOLICHTY. IIPOLECHTAX.
Pemenune TEKCTOBBIX 3a4ad, COAEPKAIUX | BBIUMCIATH MPOLIECHT OT YMCIIA U YHCJIO MO €T0 MPOLEHTY.
IpoOU U MPOLICHTHI. OKpyrasaTh JpoOU U MPOLIEHTHI, HAXOAUTh MPUOIIMKEHHS YUCEIL.
IIpaktnyeckas  pabora  «OtHoumeHue | Pemars 3a1aun Ha 4acTH, IPOLEHTHI, IPOIIOPLUH, HA HAXOXKIACHUE IpoOU (MPOLEHTA) OT
JUTHHBI OKPY)KHOCTH K €€ TuaMeTpy». BEJIMYMHBI M BEJIMYUHBI MO €€ apoOu (MporeHTty), apodu (IpoIeHTa), KOTOPBIH
COCTaBJISIET OJ]HA BeJIMYMHA OT Jpyroil. I[IpuBoanuTs, pa3dbuparb, OLEHUBATH Pa3IMUHbIC
pELIeHHUs, 3alIUCH PEIIEHUM TEKCTOBBIX 3aad.
W3Bnekarb uHQOpMaLMIO W3 TaOMUI U JAMarpamMM, HHTEPIPETUPOBaTh TaOIMYHbIE
JIAHHBIE, ONIpe/ieNATh HauOoJblllee M HAUMEHbLIEE U3 MPEACTaBICHHbIX JaHHBIX.
Harasanas OceBas cummeTpus. Pacnio3naBate Ha yepTexax U U300paKeHUsIX, U300paxaTb OT PyKH, CTPOUTH C TIOMOLIbIO
reoMeTpus. IlenTpanpHas cCUMMETpUSI. UHCTPYMEHTOB  (urypy  (OTpe3oK, JIOMaHylo, TpPEYrojbHHK, MPAMOYTOJIbHUK,
Cummerpus IlocTpoeHne  CUMMETPUYHBIX  (QULYp. | OKPYKHOCTb), CHMMETPHUYHYIO JaHHOM OTHOCUTEIBHO NMPSAMOM, TOUKH.
(6 49) IIpakTrueckas pabota «OceBas | HaxoauTe npuMepsl CHMMETPHUH B OKPYXKaIOIIEM MUpE.
CUMMETPHUSD. MonenupoBath M3 OyMaru JBe (UIypbl, CHUMMETPUYHBIE OTHOCHUTEIBHO MPSMOI;

CI/IMMeTpI/IH B IIPOCTPAHCTBC

KOHCTPYHUPOBATHL I'COMCTPHICCKUC KOH(I)I/IpraI_II/II/I, HCIIOJIb3YH CBOMCTBO CUMMCTpPHUH, B
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TOM YHCJIE C TIOMOIIBIO IIU(PPOBBIX PECYPCOB.
HccnenoBaTh CBOWCTBAa HM3YYCHHBIX (QUTYp, CBSI3aHHBIE C CHUMMETPHUEH, HCIIOJIB3Ys

OKCIIEPUMEHT,  HaONIOZCHUE,  MOJIEIHUPOBAHHE. OO0O0CHOBBIBATh,  ONpPOBEPraTh
YTBEPKACHUSI O CAMMETPUH QUTYP.
[Ipumenenne OykB JUIS sanucH | Mcmonb3oBate OykBBI It OOO3HAYSHHWS YHCEN, TPU 3alHCH  MaTeMaTHYECKUX
MaTEeMaTHYECKUX BBIPAKCHUI U | YTBEPXACHUN, COCTABIIATh OYKBEHHBIE BBIPAKEHHUS 110 YCIOBUIO 3a/1a4H.
MIPEIIOKEHUH. HccnenoBaTh HECIIOKHBIE YHCIOBBIE 3aKOHOMEPHOCTH, HCIIOJIB30BaTh OYKBBI Ui HUX
Boipaxkenusi ¢ | bykBeHHble BBIpaKEHHSI W YHWCJIOBBIE | 3aMCHU. BBIUKCIATH YUCIOBOE 3HAUY€HHWE OYKBEHHOTO BBIPAKEHMSI IPH 3aJaHHBIX
OykBaMu ITOJICTAHOBKH. 3HaYEHUAX OYKB.
(6 9) bykBeHHble = paBEeHCTBa,  HAXOXKJEHHE | 3amuchiBaTh (OPMYJbl: MEPUMETpa W IUIOMIAJM MPSAMOYroJIbHMKA, KBaapaTa; JUIMHbBI
HEHU3BECTHOTO KOMIIOHEHTA. OKPY>KHOCTH, IJIOIAN KPYTa; BBIIOJHATH BBIUMCIIEHUS 110 3TUM (opMysiaMm.
DOopMyIIBL. CoctaBiiath (OpMyJbl, BbIpaXKaroIlMe 3aBUCHUMOCTH MEXJY BEIMUYMHAMHU: CKOPOCTb,
BpEMSI, pacCTOSIHUE; 1I€HA, KOJIUYECTBO, CTOUMOCTD; IPOU3BOIUTENBHOCTD, BpeMs, 00bEM
paboThl; BBHINOJHATH BBIYUCIEHUS TO JTUM (GopmynaM. HaxoauTb HEU3BECTHBIM
KOMIIOHEHT apu(METHUECKOTO AEHCTBHUSI.
Harasanas YeThIpEXYyroyIbHUK, npumepsl | M300pakaTb Ha HEIMHOBAHHOM M KJeTYaToM Oymare ¢ HCIOJIb30BAHUEM YEPTENKHBIX
reomeTrpus. YETBIPEXYTOJILHUKOB. WHCTPYMEHTOB YETBIPEXYTOJIBHUKA C 3a/JaHHBIMU CBOMCTBAMH: C IapajuIeIbHBIMHU,
Durypsl Ha | [IpaMoyronbHUK,  KBajgpaT:  CBOWCTBA | MEPHEHAUKYISIPHBIMH, PAaBHBIMU CTOPOHAMH, MPSMBIMH YIiaMHu U Jp., paBHOOEIPEHHBIH
IVIOCKOCTH CTOPOH, YIJIOB, JUATOHAJIEH. TPEYrOJbHUK.
(14 4) N3mepenue yrios. [Ipennarate 1 00CyX1aTh CIIOCOOBI, AITOPUTMBI TTIOCTPOCHUS.
Bunbl TpeyroibHUKOB. HccnenoBath, HUCHONB3Ys HKCIEPUMEHT, HaOIIOACHWE, MOJEIUPOBaHUE, CBONCTBA
[IepuMeTp MHOTOYroJIbHUKA. IpsIMOYTOJIbHUKA, KBaJpaTa, pa30uBaTh Ha TPeYroabHUKU. OOOCHOBBIBATH, ONIPOBEPIaTh C
[Tnomans purypst. MIOMOILBI0 KOHTPIPUMEPOB YTBEPXKACHUS O MPSAMOYrOJIbHUKE, KBaJpaTe, paclo3HAaBaTh
@opmynbsl  mepuMeTpa M IUIOIIAJW | BEPHBIE U HEBEPHBIE YTBEPKICHUS.
MPSIMOYTOJIbHUKA. W3mMepsTh U CTPOUTH C TOMOILIBIO TPAHCIIOPTHPA YIJIBI, B TOM YUCJIE B MHOTOYTOJIbHUKE,
[Ipubmmk€éHnHoe  u3MepeHHe  IUIOLIAAM | CPAaBHUBAThH YIJIbl; PACIIO3HABATH OCTPBIE, IPSIMbIE, TYMbIE, Pa3BEPHYTHIC YIIIbI.
dburyp. PacrioznaBath, u300paxaTb  OCTPOYrOJIbHBIM, MPSMOYTOJBHBIM,  TYNOYrOJbHBIMH,

[IpakTuueckas pabota «I[lnomaab kpyray.

paBHOOEPEHHBIH, PABHOCTOPOHHUM TPEYTOJIbHUKH.

BobluncnaTe mepuMeTp MHOTOYTOJbHHKA, IUIOIIAJh MHOTOYrOJbHUKA pa3OHMeHHEM Ha
NPSIMOYTOJIbHUKY, HA PaBHbIE (PUTYPHI, UCIIOIH30BATh METPUUECKUE SAUHHIIBI U3MEPEHHS
JUIMHBI ¥ MO IH.

Hcnonb3oBarh mpubImxEHHOE W3MEpEHHE MJIWH U IUIONIaJed Ha KIeT4aTtoil Oymare,
npuOIKEHHOE U3MEPEHUE NTTMHBI OKPY)KHOCTH, IJIONIAAN Kpyra.
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Iosoxurensn | Llensie qucia. Monynb yucina, | [I[pyBoauTe mnpuMeEpbl HUCHOJB30BaHUS B PEAIbHOW JKU3HM TOJOXKHUTEIBHBIX U

ble U | TEOMETpPUYECKasl MHTEpHIpeTaluss MOIYJS. | OTPULATENbHBIX YHCEI.

oTpUnAaTeJbHbl | YUCIOBBIE IPOMEKYTKH. N300paxkaTs 1enble YuClia, MOJOKHUTEIbHbIE M OTPULATEIbHBIC YHCIa TOYKAMH Ha

e yncia [lonoxurenpHble U OTPULIATENBHBIE YHCTIA. | YUCIOBOW MPSIMOM, UCIOJIb30BATh YUCIOBYIO MPSMYIO JIJIsl CPABHEHHUS YUCEIL.

(40 v) CpaBHeHue MIOJIOKUTETBHBIX u | [IpumeHsaTs NpaBuiia CpaBHEHUS, YIOPSI0OUUBATh LEJIbIE YHCIa; HAXOIUTh MOIYJb YUCIA.
OoTpuLaTeNbHbIX yHcenl. Apudmernuyeckue | DopmynnpoBaTh MpaBUiia BBIUUCICHUS C MOJIOKUTEIBHBIMU U  OTPULIATEIIbHBIMU
JNEUCTBUSL  C  TOJOXUTEJIBbHBIMM W | UACIaMM, HAXOAWThb 3HAUYEHHS UHCJIOBBIX BBIPAKEHUM, COAEpXKAIUUX JAECHCTBUA C
OTpULATENIbHBIMU YU CIIAMHU. MOJIOKUTEIBHBIMU U OTPULIATEIbHBIMU YHCIIAMHU.
Pemienue TekcToBBIX 3ajau. [IpumeHsTH CBOMCTBA CIIOKEHHS M YMHOXEHMSI s IpeoOpa3oBaHHUs CyMM U

IIPOU3BEICHUN.
IIpeacrasie- [IpsimoyronpHas cuctema koopAuHAT Ha | OOBACHATP M WUIIOCTPUPOBATH TMOHATHE MPSIMOYTOJIBHOM CHUCTEMBI KOOPJIMHAT Ha

HHUe JAaHHBIX
(6

mIockoctd.  KoopamHartel  TOYKM  Ha
IJI0CKOCTH, adciucca U opJIMHaTa.
Cronbyarbie U KpyroBble JUarpaMmbl.
[Ipaktuueckass  pabora  «IlocTpoeHue
JiarpamMmm».

Pemenne TeKCTOBBIX 3adad, COIEpIKaIIUX
JMaHHBIC, TPEJICTABJICHHBIE B TaOIUIAX M
Ha JuarpaMmax.

TUTOCKOCTH, UCTIOJIB30BAaTh TEPMHHOJIOTHIO; CTPOUTHh HA KOOPIMHATHOW TIOCKOCTH TOYKH
1 GUTYPHI TIO 33JaHHBIM KOOPJMHATAM, HAXOIUTh KOOPAMHATHI TOYEK.

Uwurate croy0UaThie W KPYroBbIE AMArpaMMbl; WHTEPIPETHPOBATH ITAaHHBIC, CTPOHTH
CTOJIOUAThIE TUArPAMMBIL.

Hcnons3oBare wH(OpMaIuio, NpeACTaBICHHYIO B TaOnWIaX, Ha JuarpaMMax s
pelIeHns TeKCTOBBIX 3aJa4 U 33724 U3 PEeaNbHOMN KU3HM.

Harasauasn
reoMeTpusi.
Durypsl B
NMPOCTPAHCTBE
9 v)

[IpssMOyTOIBHBIN TapaIeenunena, Kyo,
npu3Ma, nupamMua, KOHyC, HWIHHIP, Iap
u chepa. N3obpaxenue

MpocTpaHCTBeHHbIX  ¢uryp. Ilpumepsr
Pa3BEPTOK MHOTOTPAHHUKOB, LIUIUHAPA U
KOHYyca.

[IpakTuueckas pabota «Coznanue

MoJelNiel MPOCTPAHCTBEHHBIX QPUTYPY.
[Tonsitne 00BEMA; €IUHUIBI H3MEPEHUS

o0BEMa. O6Bém IIPSIMOYTOJIBHOTO
napajuieenumnesa, KyOa, bopMyIbI
00BEMa.

Pacno3naBarh Ha 4yepTekax, pUCyHKax, OMHUCHIBATh MUPaAMUy, TPU3MY, TUIUH]IP, KOHYC,
map, u300pakatb UX OT PYKH, MOJCIMPOBATh U3 OyMaru, TUIACTHIIMHA, TTPOBOJIOKU U JIp.
[IpuBOAMTH IPUMEPHI OOBEKTOB OKPYIKAOIIETO MUPA, HMEIOITUX (POPMBI HA3BaHHBIX TEJI.
I/ICHOHBSOBaTB TCPMHHOJIOTUIO: BCPIIMWHA, pe6p0, I'paHb, OCHOBAHHUEC, BbICOTA, paluyC H
JIMaMeTp, pa3BEPTKA.

I/I3yanL, HCIIOJIb3YA 3KCHepI/IMeHT, Ha6J'IIOI[eHI/Ie, I/ISMCPCHI/IC, MO,Z[CHHpOBaHPIe, B TOM
qUCJIC KOMIIBIOTCPHOC, U OIIMCBHIBATDH CBOﬁCTBa Ha3BaHHBIX TCJI, BBIABJIATH CXOJACTBA H
pasiindus: Me)KI[y HHpaMHHOﬁ n HpH3MOI>i; Me>1<,uy OUJIXMHAPOM, KOHYCOM H 11apoM.
Pacmio3HaBatb paSBépTKI/I mapauiCiCruIcaa, KY6a, IpU3MbI, IIHPaAMHU]IbI, KOHyca,
MUJIMHAPA, KOHCTp}’I/IpOBaTB JAHHBIC TCJIa U3 paSBépTOK, CO34aBaTh UX MOACIIN.
CO3,Z[aBaTL MOACIIN HPOCTPAHCTBCHHBIX (i)I/Ipr (I/I3 6YMaFPI, IIPpOBOJIOKH, IINIACTUJIMHA H
zp.).

I/I3MepﬂTL Ha MOJCIIAX:. JJIUHBI pe6ep MHOFOFpaHHI/IKOB, I[I/IaMeTp mapa.

BoiBoiuTh hopmMyny 00bEMa IPSIMOYTOJIBHOTO Mapajllesenunesa.
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Beruncnare mo  gopmynam:  00BEM  TPSIMOYTOJIBHOTO — Mapajiesienuiena, Kyoa;
HCII0JIb30BaTh CAWHHIBI U3MCPCHUS 06'béMa; BBIYUCIIATH OGBéMBI TCJ, COCTaBJICHHBIX U3
KyOOB, apaJuIeNICIUIIECIOB; PeIaTh 3a1a4 C PEATbHBI MU JIAHHBIMH.

IMoBTOpEHUE,
00001IEHHE,
cucTeMaTU3alus
(20 v)

[ToBTOpEHME  OCHOBHBIX MOHATHH U
METOJIOB KypcoB 6 ® 7 KIIaccoB,
00001IeHE U CUCTEMATU3ALAA 3HAHNMN.

BoruncnsaTe 3HaYeHUS BBIPAKEHUH, COJEPKAIIUX HATypajbHbIE, LENIbIE, MTOJI0KUTEIbHbIE
U OTpULIAaTENbHbIE 4YHCJIa, OOBIKHOBEHHbIE M JECSATHUYHBIE JpOOH, BBINOJIHATH
npeoOpa30BaHMs YUCET U BBIPAKEHUH.

BreiOupats  crmmoco®  CpaBHEHHMS ~ YHCEN, BBIYHCICHHWHA, TPUMEHATh  CBOWMCTBA
apu@meTnyecKux AeHCTBUH A pallMOHAIN3AlMY BEIYUCICHUI.

Pemath 3agaun U3 peaabHON KWU3HU, NPUMEHATh MaTeMaTHUECKUE 3HAHUS Ui pelleHus
3a/1a4 U3 IPYrux MNpeaIMeTOB.

Pemats 3a1aun pa3sHbIMu ciocob0aMu, CpaBHUBATh, BEIOMPATh CIIOCOOBI PELIEHUS 3a1a4H.
OcymiecTBiSATh CAaMOKOHTPOJIb BBINOJHSAEMBIX JEHCTBUH M CaMONPOBEPKY pe3yibTara
BBIYMCIICHUIL.




IlIpeomemmnuwie pe3yaromamot yueonoz2o Kypca «Anzeopa)

7 KIIACC

Yuciia v BBIYMCICHUS

— BBIMOJIHATh, COUETasl YCTHBIC U MUCbMEHHBIE MPUEMBI, apuPpMeTUIECKUE
JEUCTBUS C pallMOHATBHBIMU YUCIIAMU;

— HAXOJIUTh 3HAYCHUSI YUCJIOBBIX BBIPAXKEHUM; MPUMEHITh Pa3HOOOpa3HbIC
crocoObl ¥ MPUEMBI BHIYUCIICHUSI 3HAYCHUN NPOOHBIX BBIPAXKEHUH, COJEpHKAITUX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH;

— MEePEXOAUTH OT OAHOW (POPMBI 3aIIUCH YUCEN K APYroi (mpeoOpa30oBbIBATh
JECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YaCTHOCTU B OECKOHEUYHYIO JAECATHUYHYIO JpOO0b);

— CpaBHUBATh U YIOPSIOYUBATH PAIIMOHAIILHBIC YHCIIA;

— OKPYTJISATh YNCHA,;

— BBINOJHATh TPUKUAKY M OIEHKY pe3yjbTaTa BBIYUCICHUN, OLICHKY
3HAYECHUN YHMCIIOBBIX BBIPAXKECHUN;

— BBITIOJIHATH JIEHCTBUS CO CTENEHSAMU C HATypaJbHBIMHU IMOKA3aTEIISIMU

— TPUMEHATh TIPU3HAKU JISTMMOCTH, PA3JIOKEHUE Ha MHOXKHUTEIU
HATypaJIbHBIX YHCENT,

— pemiaTh MPaKTUKO-OPUEHTUPOBAHHBIC 3a]1aul, CBSI3aHHBIC C OTHOIICHUEM
BEJIMYUH, TPOMOPIMOHATLHOCTBIO BEJIWYWH, MPOICHTAMH; HWHTEPIPETUPOBATH
pe3yabTaThl pelieHus 3a7a4 ¢ y4éTOM OrpaHWYEHUM, CBSA3aHHBIX CO CBOHMCTBaMU
paccMaTpUBaeMbIX 0ObEKTOB.

AJireOpanyecKkue BbIPAsKeHUA

— UCTIOJIb30BaTh AJIreOpanyecKyt0 TEPMUHOJIOTHIO U CUMBOJIUKY, TPUMEHSITh
e€ B Impoliecce OCBOCHHs y4eOHOro MaTtepuaa,

— HAXOJUTh 3HaUYC€HUS OYKBEHHBIX BBIPDOKEHHUH MpH 3aJaHHBIX 3HAUYCHUAX
NIEPEMEHHBIX;

— BBIMOJHATH MpeoOpa3oBaHUsS IEJIOTO BBIPAKEHUS B MHOTOWICH
IIPUBEICHUEM TI0I00HBIX ClIaraéMbIX, PACKPBITHEM CKOOOK;

— BBINOJHATh YMHOXEHUE OJIHOWIEHA HAa MHOIOYJIEH M MHOTOYJIEHa Ha
MHOTOWIEH, TPUMEHSATH (hOPMYJIIBI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH;

— OCYILIECTBIIITh Pa30KEHUE MHOTOUYJIEHOB HAa MHOXKHTEIH C TOMOULIBIO
BBHIHECEHUS 3a CKOOKM OOIINEro MHOXHUTENS, TPYNIUPOBKH CJIaraeMblX,
npuMeHEeHUsT HOPMYI COKPAIEHHOTO YMHOKEHNUS,

— MPUMEHATh TMPeoOpa30BaHUsl MHOTOWICHOB ISl PELICHUS Pa3IuYHBIX
3a/1a4 U3 MaTeMaTUKH, CMEXKHBIX IIPEAMETOB, U3 PEaIbHON MPAKTUKY;

— HCIMOJIB30BaTh CBOMCTBA CTENEHEW C HAaTypaldbHbIMU MOKAa3aTEISIMU IS
peoOpa3oBaHs BBIPAKCHHIM.

YpaBHeHUS U HEPABEHCTBA:

— pemarh JIMHEWHBIE YPABHEHUS C OJTHOW NEPEMEHHOM, MPUMEHSS MPaBUiIa
nepexojia OT UCXOJAHOTO YPaBHEHUS K paBHOCUIILHOMY emy. [IpoBepsTh, siBiseTCs
JIM YUCJIO KOPHEM ypaBHEHUS;

— IPUMEHATH rpadUuecKue METOAbl IPU PEUICHUN JTUHEHHBIX YPAaBHEHUN U
UX CUCTEM;

— noadupaTh MPUMEPHI Map YUCEN, SBISIOMMUXCS PEIICHUEM JHMHEHMHOro
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YPAaBHEHHUS C ABYMS IEPEMEHHBIMU;

— CTPOUTHh B KOOPAMHATHOW IUIOCKOCTU rpauK JMHEHHOrO0 ypaBHEHHS C
JIBYMsI TEPEMEHHBIMU; TOJB3YACh TI'paQUKOM, MPUBOAUTH MPUMEPHI PELICHUS
YpaBHEHHS,

— pemaTh CUCTEMBI JABYX JIMHEMHBIX YPaBHEHUU C JBYMs NEPEMEHHBIMHU, B
TOM 4ucie rpaduyecKky;

— COCTaBJIAITh M pELIaTh JIMHEWHOE YpPAaBHEHHE WJIM CHUCTEMY JIMHEHWHBIX
YpPaBHEHHHA MO YCIOBHK 3aJa4yd, HWHTEPIOPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4 IOJYyYECHHBIA pE3yJIbTaT.

Koopaunatel u rpaduxu. @yHkuuu

— Ha KOOpJMHATHOM mpsiMOMl wH300pa)xaTb TOYKH, COOTBETCTBYIOIIHUE
3aJlaHHBIM KOOpAMHATaM, Jy4d, OTPE3KH, WHTEPBaJbl; 3alHUCHIBATH YHCIOBBIE
IPOMEXKYTKHU Ha alnredpandyeckoM s3bIKe;

— OTMEYaTh B KOOPJAMHATHOMN NJIOCKOCTU TOYKH MO 33JaHHBIM KOOpPJAWHATAM;
cTpouTh rpaduku TMHEHHBIX GyHKUUNA. CTpOUTh rpaduK PYyHKIUHU Y = X;

— ONHCHIBATH C TIOMOUIbIO (PYHKIUH HW3BECTHBIE 3aBUCHUMOCTU MEXIY
BEJIMYMHAMH: CKOPOCTb, BpPEMsI, PACCTOSHUE; II€HAa, KOJIUYECTBO, CTOMMOCTb;
IPOU3BOJIUTEILHOCTD, BpEMsl, 00BEM padOTHI;

— HaXOAUTh 3HaUeHUE QYHKIIMHU MO 3HAYCHUIO €€ apryMeHTa,

— MOHUMATh rpaduyeckuil cocod MpeACTaBICHHs U aHalIu3a UH(pOpMaIuH;
U3BJIEKATh U UHTEPIPETHUPOBATH HH(POPMAIIHIO U3 TPA()UKOB peaIbHBIX MPOILIECCOB
Y 3aBUCUMOCTEH.

8 KUIIACC

Yucia 1 BBIYUCICHUSA !

— HCIIOJIB30BaTh HAYAJIBHBIE MPEICTABICHUS O MHOXKECTBE JEHCTBUTEIBHBIX
quCces JUUIsl CPAaBHEHUsI, OKPYIJIEHUS. M BBIYMCIECHUN; U300paKaTh IEHCTBUTENbHbIC
YHCJIa TOYKAMUA HA KOOPJIUHATHOM MPSIMOM;

— NPUMEHSTHh MOHATHE apU(PMETUYECKOrOo KBaJAPAaTHOIO KOPHS; HAXOIUTh
KBaJpaTHbIE KOPHH, MCHOJB3YS MPU HEOOXOAMMOCTH KaJIbKYJSTOP; BBINOIHATH
npeoOpa3oBaHUsl BBIPAXKEHUH, COJEpXKAIIMX KBaJpaTHbIE KOPHH, HCIONb3Ys
CBOMCTBAa KOPHEW;

— HCIOJIb30BaTh 3alKMCH OONBIINX U MaJbIX YHCEI C OMOILBIO AECITUYHBIX
npoOeii u creneHelt yucna 10;

Auredpanveckue BbIPAKEHHS .

— IPUMEHATH TOHATHE CTEIEHU C LEJIbIM I10Ka3aTelleM, BBIITOIHATh
npeoOpa3oBaHus BIPAXKEHU, COIEPIKALIUX CTENIEHH C LEJIbIM TIOKa3aTelleM;

— BBINOJHATH TOXKAECTBEHHbBIE MTPEOOPa30BaAHUS PALlMOHAIBHBIX BBIPAKEHUH
Ha OCHOBE MpaBWJI JEHCTBUI HAJl MHOTOWIEHAMH U alredpandecKuMu IpoosiMu;

— PACKJIaIbIBAaTh KBaAPATHBIN TPEXUIEH HA MHOXKHUTEIH ;

— NPUMEHATH NTPeo0pa30BaHUs BBIPAKEHUN U PELICHUs Pa3IM4HbIX 3a1a4
13 MAaTEMAaTHKH, CMEKHBIX IIPEAMETOB, U3 PEAIBHON ITPAKTUKH.

9 KUIIACC

YpaBHeHUS] U HEPABEHCTBA:

— pemiaTh JUHEHHbIE, KBaJIPATHbIE YPABHEHUS U PallMOHAJIbHBIE YPAaBHEHUS,
CBOIAIIMECS K HUM, CUCTEMBI IBYX YPAaBHEHHUU C IBYMsI IEPEMEHHBIMU;
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— IIPOBOJUTH IPOCTENIINE UCCIIENOBAHNS YPABHEHUN U CUCTEM YpPaBHEHUM,
B TOM 4YHUCJE C NPUMEHEHHEM TIpadUyeCKUX TMpe/cTaBieHUu (ycTaHABIUBATh,
AMEET JIM YPAaBHEHUE WM CUCTEMAa YPABHEHUM PEIIEHHUS, €CIIA UMEET, TO CKOJBKO,
U 1p.);

— MEePEeXOJIUTh OT CIOBECHOU (POPMYJIUPOBKH 3a7auM K €€ anredpandeckoit
MOJENU C TIOMOIIBK) COCTABJIECHHUS YPAaBHEHHUS WJIM CUCTEMBI YpPAaBHEHHUM,
MHTEPIIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJa4yd  IOJTYyYEHHBIN
pe3yJIbTar;

— IPUMEHATHh CBOMCTBA YHUCIIOBBIX HEPABEHCTB JJISi CPABHEHUS, OLICHKU;
peliaTh JIMHEWHbIE HEPABEHCTBA C OJHOW IEPEMEHHOM M UX CHUCTEMbI; 1aBaTh
rpaMyYecKy0 WJUTIOCTPAllMI0 MHOXKECTBA pEIIeHUN HEPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DYyHKIHNH:

— MOHUMATh U UCIOJb30BaTh QYHKIIMOHAIBHBIC MTOHSATHS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAuUCHMUsI); OMpEAC/sTh 3HaueHHe (YHKIMU 1O 3HAYCHUIO
apryMeHTa; OnpeensaTh CBOMCTBA (PyHKIMHU 10 €€ rpaduKy;

— CTPOUTH TPpadUKH JIEMEHTAPHBIX PYHKIIMHN BUa Y = ;, y=x2y=x3y=
Vx, Y = IXI; OIIHCHIBATH CBOICTBA YHCIOBOIT byHkIuu 110 €€ rpaduKy.

10 KITIACC

Yuciia v BBIYMCICHUS

— CPaBHUBATH U YIIOPSAI0YMBATh PALIMOHAIIBHBIEC U UPPALIMOHAIBHBIC YNCIIA;

— BBINOJIHATH apuMeTH4YecKue IEHUCTBUS C pPAIMOHAJIBHBIMH YHCIIAMH,
coyeTas YCTHbIE M IMCBMEHHBIC IPUEMBI, BBIIOJIHATh BBIYMCICHUS C
UppalOHAIIbHBIMU YUCIIAMU;

— HaxXOJUTh 3HAYCHMUS CTENEHEW C LENbIMU I[IOKa3aTeas MU M KOPHEW;
BBIYUCIISATh 3HAYEHHUsI YUCIIOBBIX BbIPAXKECHUM;

— OKpYIJIATH JEHUCTBUTEIBHBIE YHWCJIA, BBINOJHATH NPUKUAKY pPE3yJbTaTa
BBIUHCJIEHUH, OLICHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHUs U HEPABEHCTBA !

— pelarh JIMHEWHbIE U KBaJpPaTHbIC YPAaBHECHUS, YPABHEHUsI, CBOISAIINECS K
HUM, TIPOCTEHIIINE TPOOHO-PAIMOHATBHBIE YPaBHEHUS;

— pelaTh CUCTEMBI IBYX JIMHEWHBIX YPAaBHEHHUU C JBYMS NEPEMEHHBIMU U
CHUCTEMBI IBYX YPaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBIIACTCS JINHEUHBIM,;

— pemaTh TEKCTOBBIE 3a7a4yd alreOpanvyeckKuM CIoCcOOOM C TOMOIIBIO
COCTaBJICHUSI YPABHEHHUSI UM CUCTEMBI JBYX YPABHEHUU C IByMs IEPEMEHHBIMU;

— IIPOBOAUTH MPOCTEUIINE UCCIENOBAHUS YPABHEHUN U CUCTEM YPAaBHECHUU,
B TOM YHCJE C NPUMEHEHHEM rpadudecKux NpeacTaBleHnuil (yCTaHABIWBATH,
VMMEET JIN YPABHEHUE WIIM CUCTEMA YPABHEHUU PEIICHUS, €CIIA UMEET, TO CKOJIBKO,
U 1p.);

— pelath JUHEHHbIE HEPABEHCTBA, KBAJIpaTHbIE HEPABEHCTBA; U300paxaTh
pEILICHUE HEPABECHCTB HA YMCJIOBOW MPSIMOW, 3alMChIBATh PEUIEHHUE C MOMOIIBIO
CHMBOJIOB;

— peuaTrb CUCTEMbl JIMHEWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIOIIME KBAJAPATHOE HEPABEHCTBO; H300pa)xaTh pELICHUE CUCTEMBI
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HEPaBEHCTB Ha YMCIIOBOM MPSIMOM, 3alIMCBhIBATH PEUIEHUE C TTOMOILBIO CHMBOJIOB,;

— UCIOJIb30BaTh HEPABEHCTBA MPYU PEILICHUH PA3IMYHBIX 3a]a4.

DYHKUMH:

— pacno3HaBaTh (PYHKIMU M3Yy4YeHHBIX BUAOB. lloka3biBaTh cxeMaTHyecKd
pacroioKeHHe Ha KOOPAWHATHOM TUIOCKOCTH rpadukoB QyHKIuME Buma: y = KX,

y=kx + b, y=l§, y=ax? +bx+c y=x%y=+x Y = IXl B3aBUCHMOCTH OT

3HaueHUN KO3 (PUIIMEHTOB; ONMUCHIBATh CBOMCTBA (DYHKIIHIA;

— CTPOUTH U U300paxaTh CXeMaTUYECKU T'padUKU KBAAPATUUHBIX (YHKLUM,
OMKCHIBATh CBOMCTBA KBAJPATUYHBIX (DYHKIIMI MO UX rpadukam;

— pacno3HaBaThb KBaJpaTHUHYI0 (QYHKIUIO 10 (opmyle, TPUBOIUTH
OpUMEPbI KBaJIpaTUUHBIX PYHKIUN U3 peaibHOU KU3HU, PU3UKHU, TEOMETPUH,

Apudmernueckasi 4 reoMeTpuYecKasi IPOrpeccum;

— pacrno3HaBaTh apUPMETUYECKYI0O U T€OMETPUYECKYI0 MPOTPeccCUu Mpu
pa3HbIX crocobax 3aJlaHus;

— BBIIIOJIHATh BBIYUCIICHHUS C MCIOJb30BaHUEM (opMyl N-ro wieHa
apu(PpMETHUYECKON U TE€OMETPUUYECKON TPOrPECCHil, CYMMBI MEPBHIX N YJICHOB,;

— u300paxaTh WIEHbl MOCIEAOBATEIILHOCTH TOYKAMHM HAa KOOPAMHATHOU
IUIOCKOCTH;

— pemaTh 3a7a4d, CBA3aHHBIE C YUCIOBBIMU MOCJIEA0BATEIbHOCTSIMHU, B TOM
qHClie 3a/1a4d U3 PeabHOM JKMU3HM (C UCIOJIb30BAHUEM KaJbKYJISATOpa, IIMGPOBBIX
TEXHOJIOTHUH).



TemaTu4yeckoe NIAHUPOBAHUE

Tematndeckoe IIaHUPOBAHKE 11O AIreOpe MpeACTaBlIeHO Mo rogaM odydenus (7—10 kmacchr).

OcCHOBHBIC BUBI IEATCITLHOCTH O0YYAOIINXCS MEPESUNCIICHBI IPU U3YUCHUHU KaKI0W TEMbI M HAPaBJICHBI Ha JOCTHIKEHUE
IUTAHUPYEMBIX pe3yabTaToB 00yueHUs. IlepedeHb BHIIOB NEATEILHOCTH MOYET OBITh PACIHIUPEH WIIM COKpAmEH — C YIETOM
BO3MOHOCTEH M OTpaHUYCHUH 00yJarOIIMXCsl, 00YCIOBICHHBIX CTPYKTYPOH HapyIICHUS MPH TIIYXOTE.

7 KJIIACC

O01ee komyectBO yacoB — 102 gaca.

Tembl OcHoBHoOe coJepkaHue OcHoBHbIE BU/IbI /1eSITeILHOCTH 00y4alOIInXCst
(TemaTu4ecKkue
0J10K1/MO1yJIH)
Yucaa u | [loHsiTHE palMOHAIBFHOTO YHCIIA. B meuenue yuebnoco 200a: NMOHUMATh, NMPUMEHATh B CaMOCTOSITENILHON peuw,
BbIYMCJIEHUSI. Apudmernueckue NercTBUS C | BOCIIPUHUMATH (CIIyXO3pUTENILHO W/WIIK Ha CIIyX ¢ YYETOM YPOBHS CIIyXOPEUEBOTO
PanuonanbHble | pallMOHAJIBHBIMU YHCIIAMH. pa3BUTHS 00YYAIOIIKUXCS) U JOCTATOYHO BHSATHO U €CTECTBEHHO BOCIIPOM3BOIUTH

ynciaa (25 v)

CpaBHeHME, yIOPSIOYMBAHUE PALIMOHATBHBIX
qucell.
Crenensb ¢ HaTYpaJIbHBIM ITOKA3aTEIEM.

Pemenne ocHOBHBIX 3amady  Ha Jpobw,
MIPOLIEHTHI U3 PEAIbHOM MPAKTUKH.
[Ipu3Haku JAETUMOCTH, Ppa3JIOKEHUS Ha

MHOKHUTEJIM HATypaJIbHBIX YHCEIL.
Peanbnbie 3aBucumoctu. [lpsimas u obpaTHas
MIPOMOPLIUOHAIBHOCTH.

TEMaTHYEeCKYI0 W TEPMHUHOJOTHYECKYIO JICKCHKY, a TaKXe JIEKCHKY IIO
OpraHW3aluil  Y4eOHOW JEATEIHbHOCTH. BBIMONHATE (OHETHUYECKYIO 3apsKy.
Hcnonb3oBaTh  MakTWIBHYIO  (YCTHO-JAKTWIIBHYIO — PEYb) B Ka4ecTBe
BCIIOMOTaTEJIbHOTO CPEICTBA OOIICHUSI.

Ilo okonuanuu Kadxcoou yueOHOU uemeepmu. BOCIPHHHMATh Ha CIyX H
BOCIIPOM3BOJUTh TEMATHYCCKYI0 M TCPMHHOJIOTHYECKYIO JIEKCHKY Yy4eOHOMU
JTUCIMIUIMHEL, 8 TAKXKE JIEKCUKY 110 OpraHU3aI[ui YIeOHOU JIeATSITIBHOCTH.
CucreMaTU3UpoBaTh M o0OoOram@aTh 3HAHHS OO0 OOBIKHOBEHHBIX W JIECATHYHBIX
TIPOOsX.

CpaBHUBATh W YIOPSJAOYMBATH JPOOH, MPEOOpPa3OBBIBas MPU HEOOXOIMMOCTH
JCCSATHYHBIC JPOOM B OOBIKHOBCHHBIC, OOBIKHOBEHHBIC B JICCATHYHBIC, B
YaCTHOCTH B OECKOHEYHYIO JICCATUIHYIO JIPOOb.

[IpumeHsTh pa3HOOOpa3Hbie CIIOCOOBI ¥ MPUEMBI BHIYMCICHUS 3HAUCHUH APOOHBIX
BBIPKEHUM, COJIEPIKAIMX OOBIKHOBEHHBIC U JCCATHYHBIC APOOH: 3aMEHSAThH MPHU
HEOOXOUMOCTH  JIECATHUHYIO JpoOb  OOBIKHOBEHHOH ¥  OOBIKHOBEHHYIO
NCCATUYHOM, TPHUBOIUTH BbIpaXeHHEe K (opme, Hauboiee ymoOHOW Juis
BBIYHCIICHHH, TPe0Opa30BbIBaTh APOOHBIC BBIPAKECHHSI HA YMHOXKEHHE U JCTICHUE
NECSITUUHBIX ApoOei K JEHCTBUAM C LIETbIMU YHCIIaMH.

[IpyBoNTH YHMCIOBBIE M OYKBEHHBIE TPUMEPHI CTENEHH C HaTypalbHBIM
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nokaszaresieM, OOBSCHSS 3HAUEHUS OCHOBAHMS CTENECHHM M TOKa3aTels CTENeHH,
HaXOJIMTh 3HAUCHHS CTeleHel Buaa a™ N (a — moboe panroHaIbHOE YHCIOo, N —
HaTypaJIbHOE YUCJIO).

[lonumarb cMblica 3anucu OOJIBLIIMX YHCEN C MOMOIIbIO JAECATUYHBIX JIpoOeil u
creneHeit yncna 10, npuMEeHSTh UX B PeabHBIX CHUTYaILUsX.

[IpuMeHsATh TPU3HAKKA [EIUMOCTH, PA3JIOKCHHS HAa MHOKUTEIM HaTypaJbHBIX
qucell.

PemaTte 3amaum Ha dYacTu, NPOIEHTHI, MPOMOPLMM, HA HAXOXKJEHUE Apodu
(polieHTa) OT BEMWYMHBI W BEJIMYMHBI MO €€ apoOu (MpOIEHTY), Apoou
(TIporieHTa), KOTOPBIM COCTABJISIET OJIHA BEIWYMHA OT Apyrou. I[lpuBomuTh,
pa3bupath, OLIEHUBATDH Pa3IMUHbIE PEILICHNUS, 3aIIUCH PEIICHUH TEKCTOBBIX 3a/a4.
PacriozHaBath U OOBSICHATH, ONUpasCb Ha  ONpeAENeHUs,  IpsSIMO
MPOMOPLIMOHANBHBIE W O00paTHO MPONOPIHOHANBHBIE 3aBUCUMOCTU  MEXKIY
BEJIMYMHAMU; TIPUBOJUTH MPUMEPHI ITUX 3aBHCUMOCTEH W3 PEaNbHOTO MHpa, U3
JIPYTrUx y4eOHbIX IPEIMETOB.

Pemate mpakTHKO-OpHEHTUPOBAHHBIE 33Ja4l Ha JPOOH, MPOIEHTHI, MPSMYIO U
00paTHYIO MPONOPLUUOHAIBHOCTH, TPONOPINH.

AnredOpanyeckue
BbIpa:kenust (27

4)

bykBennsie  BblpaxkeHus.  IlepeMeHHbie.
Jlomyctumble 3HAYEHUS MEPEMEHHBIX.
DOopMYJIbI.

[IpeoOpazoBanue OYKBEHHBIX BBIpaXKCHHH,
packpbITHe CKOOOK M MPUBEACHUE ITOI00HBIX
ClIaraeMbiX.

OBnageTh anreOpanvecko TEPMUHOJIOTHEH W CHMBOJIMKOHM, NMPUMEHSTH €€ B
Ipolecce OCBOEHHS yueOHOTo MaTepHaia.

Haxomuth 3HaueHus OyKBEHHBIX BBIPOKEHUN MpHU 3aJaHHBIX 3HAUEHUSAX OYKB;
BBITIOJIHATH BBIYUCIICHUA IO (popMyiam.

BoinonHaTe mnpeoOpa3zoBaHus 1LIEJIOTO BBIPAKEHHUS B MHOTOWIEH IPHUBEACHUEM
MOI0OHBIX CaraeMbIX, paCKphITHEM CKOOOK.

CpoiicTBa  cTemeHM C  HATypajbHBIM | BBRIMOIHATH YMHOKEHHE OJHOWIEHA HA MHOTOWIEH U MHOTOYJIeHa HA MHOTOYJIEH,
MOKa3aTesieM. OPUMEHSITH (POPMYIIBI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.
MHoOTrouJIeHbI. Cnoxenue,  BeuuTanue, | OCylecTBIATh Pa3ioKeHUEe MHOTOUYWICHOB HA MHOXHTEIU MYTEM BBIHECEHHS 3a
YMHOXEHUE MHOTOYJICHOB. @opMynbl | CKOOKH O0OILEr0 MHOXHUTENs, NPUMEHEHHUs (OPMYNBI Pa3HOCTH KBaJpaToB,
COKpAIIEHHOTO  YMHOXKEHHUs. Pasznoxenue | opMysa COKpaiEHHOTO yMHOKECHHSL.
MHOTOYJICHOB HA MHOKUTEJIH. [IpumensaTs mpeoOpazoBaHWE MHOTOYJICHOB JJISl PELICHUS Pa3IMuYHBbIX 3a/1a4 W3
MaTEeMaTHKH, CMEKHBIX MPEMETOB, U3 PEATbHOM MPAKTHKHU.
3HAKOMHTHCS C UCTOPHEH pa3BUTHS MAaTEMATHKH.
YpaBHenusi  u | YpaBHEHHUE, mpaBmwia  mpeoOpasoBanus | Pemarh nuHelHOe YypaBHEHHE C OJHOM TEepeMEHHOW, MPHUMEHssl TpaBHia

HepaBeHcTBa (20

ypaBHEHHUs, PABHOCHIIbHOCTbh YPaBHEHHH.

MepexoJa OT UCXOAHOI'0 YPABHCHUSA K PABHOCHUJIIBHOMY EMY Ooee IpOCTOro0 BUAA.
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JIuneliHOE ypaBHEHUE C OJHOW IEPEMEHHOM,
peuieHue JUMHEHHBIX YypaBHEHUU. Pemenue
3a71a4 C OMOIIbIO YpaBHEHUH.

JIuneliHOE ypaBHEHME C IBYMs IEPEMEHHBIMU
U ero rpaduk.

Cucrema [ByX JMHEWHBIX YypaBHEHUH C
JBYMsI IEPEMEHHBIMU.

Pemenune cuctem ypaBHEHHI crocoOoM
MOICTAHOBKHU U CIIOCOOOM CIIOKEHUS.

[IpoBepsTs, ABIAETCA JIM KOHKPETHOE YHCIO KOPHEM YPAaBHEHUS.

[TonGupats mpuMepsl Map YKceN, IBISIOMIMXCS PEIIEHUEM JIMHEHHOTO ypaBHEHHUS
C ABYMs IIEPEMEHHBIMMU.

Crpouth B KOOPJIMHATHOM IIOCKOCTU TpaUK JUHEHHOrO YpaBHEHMSI C JBYMSI
NEPEMEHHBIMHU; N0Jb3YACh IPa(PUKOM, IPUBOIUTH IPUMEPHI PELLIEHUS YPABHEHHUS.
Haxomute pemeHune cucTeMbl [JBYX JIMHEWHBIX YPaBHEHMM C  JOBYMs
IIEPEMEHHBIMMU.

CocTaBiiTh U peliath ypaBHEHUE WM CUCTEMY YpaBHEHHUH IO YCIOBHIO 3aJauH,
MHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a/a4yd  ITOJYYEHHBIN
pe3yJIbTar.

Koopaunarsl mu
rpaguku.
D yukuum (24 4)

Koopannara TOUkM Ha MpSAMO.

Yucnossle MpOMEKYTKU. PaccrossHue Mexay
JIBYMSI TOYKaMH KOOPAWHATHOW MPSMOM.
[IpssmoyronpHas cucremMa KOOpAMHAT Ha
mwiockoctu. Ilpumepsl rpadukoB, 3aJaHHBIX
dbopmynamu. YteHue rpauKoB peanbHBIX
3aBUCHMOCTEH.
[Tonsatue  pyHKIIM.
CpoiicTBa (yHKITUH.
Jlunetinas ¢ynkmusa. [loctpoenue rpaduka
nuHeriHoW  pynkumu. ['padux  PyHKIHEM
y = Ixl.

I'padux  ynkmUM.

Ha xoopaunatHOM mpsiMoil m300pakaTh TOYKH, COOTBETCTBYIOIIHE 3aJJaHHBIM
KOOpJMHATAM, JY9H, OTPE3KH, WHTEPBAJIBI, 3alMCHIBATh WX Ha alreOpamdecKoM
SI3BIKE.

OTtMedaTh B KOOPJAMHATHOM IIJIOCKOCTH TOYKH I10 3aJaHHBIM KOOpPJIUHATaM;
CTPOUTH TpapUKH HECIOKHBIX 3aBUCHMOCTEH, 3aJIaHHBIX (GOpMyJIaMH, B TOM
YHUCJIE C TIOMOIIBIO U(PPOBBIX TA00OPATOPHIA.

[TpumensTh, U3yyaTh MPEUMYIIECTBA, MHTEPIPETUPOBATh Ipaduyeckuii crnocod
MIPE/ICTABJICHHS M aHAIM3a Pa3HOoOOpa3HOM )KHU3HEHHON nH(MOpMaIuy.

OcBauBath MoHATHE QYHKIIMH, OBIAACBATh (DYHKIIMOHAILHOW TEPMUHOJIOTHEH.
Pacnio3naBare amHeiinyio ¢yakmmio Y = kx + b, ommceiBate €€ cBoiicTBa B
3aBHCHMOCTH OT 3HauCHH K03 duiineHToB K u b.

Crpouts rpaduku TMHEHHOM QyHKIMH, QyHKIHU Y = |X].

Hcnonb3oBath 1uGpoBbIE pecypchbl A NOCTpOeHUS TpadukoB (QYHKIUN U
M3y4CHHs] HMX CBOWCTB. [IpuBOAMTH mNpHUMEpHl JUHEUHBIX 3aBUCUMOCTEH B
peaJIbHBIX Mpolieccax U SBICHUSIX.

IToBTOpEeHHEe W
00o0menue (6 1)

[ToBTOpEHHE OCHOBHBIX MOHATHH W METOJOB
Kypca 7 xnacca, 00001ieHIe 3HAaHHHA.

Boibupats, mpUMEHATH OIEHUBATh CHOCOOBI CPAaBHEHHWS YHUCEIN, BBIUYMCICHHIA,
npeoOpa3oBaHUil BBIPAXKEHHM, pellIeHUs] ypaBHEHHIA.

OcymiecTBIATh CaMOKOHTPOJIb  BBITIOJNHSEMBIX JIGHCTBUH U CaMOIIPOBEPKY
pe3ynbpTaTa BRIYUCICHUN, TpeoOpa3oBaHuil, MOCTPOCHHA.

Pematp 3amaun U3 peajbHOM KU3HH, MPUMEHSATh MATEMAaTUYECKUE 3HAHUS IS
pelieHus 3a1a4y u3 Apyrux npeamMeToB.

PemaTh TeKCTOBBIE 33/1a4M, CPABHUBATH, BBIOUPATH CIOCOOBI pELICHHs 3a1a4H.
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8 KIIACC

OO0111e€e KOJIUYECTBO 4acOB — 68 4acos.

Tembl OcHoBHOE coxepxaHue OcHoBHbIE BH/IbI /1eSITEILHOCTH 00y4aIOIINXCs

(TemaTu4ecKkue

0JI0KH/ MOy 1)

Yucaa u | KBagpatHslii KopeHb U3 yucIa. B meuenue yuebOHnoco 200a: TOHUMATh, NPUMEHATH B CaMOCTOSITEILHOM peuw,

BbIYHCJICHHS. [lonsitTne 00 wWppanMOHATBFHOM YHCIE. | BOCHPUHUMATE (CIYXO3pUTEIBHO M /I Ha CIyX C YY4E€TOM YPOBHS CIyXOPEUYEBOTO

Keaaparusie JlecaTuunsble NPUOIMKEHUS | pa3BUTHUSI OOYYaIOIIMXCS) U JOCTATOYHO BHSATHO M €CTECTBEHHO BOCIPOU3BOIUTH

KopHH (22 1) HppalMOHAJIbHBIX YHCEl. TEMaTHUYECKYI0 U TEPMHUHOJIOTMYECKYIO JIEKCHKY, a TaKXe JIEKCUKY IO OpraHHU3aluu
HewictBurenbupie  uncna.  CpaBHEHHE | yueOHOM  JeATEIbHOCTH. BpIONHATE  (PoHeTHdecKkyro 3apsaxky. Fcmosb3oBaTh

JENUCTBUTENbHBIX YHCET.
Apudmernueckuil KBaJIpaTHbIN KOPEHb.
VpaBHeHUe BHa X2 = a.

CBoiicTBa apu(pMETHUECKUX KBaIPATHBIX

kopHer.  [IpeoOpasoBaHue  YHCIOBBIX
BBIPAKEHUH, COJEpKAIIUX KBaJpaTHbIE
KOPHH.

JAKTWIBHYIO (YCTHO-JIAKTHJIBHYIO pe€Yb) B KAuyeCTBE BCIIOMOIATENILHOIO CpE/ICTBA

oOrmIeHus.
Ilo oxonuanuu Kadxcoou yuebHoUu uemeepmu: BOCIPUHUMATH HA CIyX H
BOCIIPOM3BOJUTh TEMAaTHYECKYI0O M  TEPMHUHOJOTHYECKYIO JIEKCUKY y4eOHOM

JTUCHUIUIMHBL, @ TAKXKe JIEKCUKY 10 OpraHu3alui yueOHOU e TEeIbHOCTH.
@opMyIHpoOBaTh OMNpeAeNeHUEe KBaJpaTHOTO KOPHS M3 4Hcia, apupMETHUECKOTo
KBaJIPaTHOTO KOPHSI.

[TpuMeHsTh Omepanuio U3BJICYEHHS] KBAJAPATHOTO KOPHS W3 YHMCIA, UCHOJB3YS IMPHU
HEO0OXOIMMOCTHU KaJIbKYISATOP.

OneHuBaTh KBaJpaTHbIE KOPHU LETBIMUA YUCIIaMHU U IECATUYHBIMU APOOSIMHU.
CpaBHUBATH U YIOPSIOYUBATH pAllHOHATIbHBIE U UppallOHATbHBIE YHCIIA, 3aITUCAHHbBIE
C TIOMOIIIbIO KBAJPATHBIX KOPHEH.

Wccnenosarh ypaBHEHHE X2 = @, HAXOAUTh TOYHBIE, IPUOIMKEHHBIE KOPHU IIpH a > 0,
HccnenoBath cBOWCTBAa KBaJIPaTHBIX KOPHEH, MPOBOJIS UYUCIOBBIE SKCIIEPUMEHTHI C
UCIIOJIb30BaHUEM KaJIbKYJISATOpa (KOMIIbIOTEPA).

Jloka3bIBaTh CBOMCTBA apU(PMETUYECKUX KBAIPATHBIX KOPHEW; MPUMEHSATh WX s
peoOpa3oBaHUs BbIPAKEHHIA.

BoimonHate  mpeoOpa3oBaHMs  BBIPRKEHUM, COJAEPIKALIUX KBaJpaTHBIC
BripakaTs nepeMeHHbIe U3 TE€OMETPUUECKUX U (PU3UYECKUX (HOPMYIL.
BoruncnsaTe 3HaueHUS BBIpXKEHHM, COAEpKAIIUX KBaJpaTHbIE KOPHU, UCIOIb3Ys MPU
HEO0OXOIMMOCTHU KalIbKYISTOP.

Hcnonp3oBarh B X0J€ pelICHUs 3a]ad 3JEMEHTApHbIE MPEJCTABICHUS, CBSI3aHHBIE C

KOPHH.
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npUuOIMKEHHBIMU 3HAYEHUSIMH BEJTHYUH.
3HAKOMMTBHCS C UICTOPUEN pa3BUTUS MATEMATHUKH.

Yucaa 1
BBIYHCJICHHUS.
CreneHn c
HeJbIM

nokasaresjiem (11

4)

CTeleHsb ¢ IeIbIM IT0Ka3aTeIeM.
CrannmapTHas 3aMuch 4ucia.

Pa3mepbl 0OBEKTOB OKpYXKAIOMIETO MHUpa
(ot 9JIEMEHTapPHBIX YaCTUIL bi (o]
KOCMHYCCKHUX O6’I)CKTOB), IJINTCIIBHOCTD
MIPOIIECCOB B OKPYKAIOIIEM MHUPE.
CBolicTBa CTEIICHM C IIEJIBIM MOKa3aTEeIICM.

DOopMyIMPOBATH ONPEACICHUE CTEIEHU C LIEIbIM II0KA3aTEIEM.

[IpencraBnsaTh 3amuch OONBIIMX M MaJbIX YHCET B cTaHAapTHOM Buje. CpaBHHBAThH
YKClia ¥ BEJIUYUHBI, 3allMCaHHbIE C KCIIOJIb30BaHUEM creneHu 10.

Hcnonp3oBare 3anMch 4YMCEN B CTAHAAPTHOM BHUJAE JUIA BBIPAXKECHUS Pa3MEPOB
00BEKTOB, IIUTEIBHOCTH IIPOLIECCOB B OKPYKAIOIIEM MUDE.

@®opMyaMpoBaTh, 3alUChIBaTh B CHMBOJIMUECKONM (opMe U  WIIIOCTPUPOBATH
IIpUMEpaMy CBOMCTBA CTEIIEHU C LEJIBIM [TOKA3aTEIIEM.

[IpumeHsaTh cBOMCTBA CTENEHM s MpeoOpa3oBaHMsI BBIPAKEHUH, COJEpKalIuX
CTEIIEHU C LEIbIM IOKa3arejneM. BBITONHATh NEUCTBUSA C YMCIIAMM, 3aIIMCAaHHBIMHU B
CTaHJIapTHOM BHJIE (YMHOXEHUE, JICICHNE, BO3BEJICHHE B CTEIIEHB).

Auaredopanueckue | KBagpatueii  TpéxuneH.  Pa3nokeHue | Pacno3HaBaTh KBaJpaTHBIM TPEXUIIEH, YCTAHABIMBATHE BO3MOKHOCTh €r0 Pa3JIOkKEHUS
BbIPasKeHM . KBaJIpaTHOTO TPEXWJIeHAa HA MHOXKHUTEIH. Ha MHOKUTEJH.
Ksaaparubiii PacknanpiBath Ha MHOXHWTENM KBAAPATHBIA TPEXWIEH C€ HEOTPULATEIBHBIM
TpéxusieH (7 4) JACKPUMHAHAHTOM.
Adaredpanyeckue | AnreOpanueckas JpoOb. Jlomyctumsble | 3anuchiBaTh — anreOpanyeckue BblpakeHus. Haxomute oOnacte  ompenencHus
BbIPajKeHM . 3HAYEHUSI TICPEMEHHBIX, BXOIAIIUX B | PALIMOHAIBHOIO BBIPAXKCHMUSL.
Adredpanyeckas | anrebpanueckue BblpakeHHs. OCHOBHOE | BBINOIHATH UMCIIOBBIE MOACTAHOBKM M BBIYUCIATH 3HAYCHHE APOOH, B TOM 4YHCIE C
Apoob (22 4) CBOWCTBO anredpanveckon JIpOOH. | TOMOIIBIO KAJIBKYJISTOPA.
Coxkparenue 1po0ei. ®dopMymHpoBaTh OCHOBHOE CBOWCTBO alreOpamdeckoil ApoOW W MPUMEHSTH €ro s
CrnoxeHue, BBIYMTAHUE, YMHOXEHHME U | IpeoOpa3oBaHus APOOEH.
JeJICHUE anreOpanyeckux npoGei. | BeInonHATh 1eHCTBUSA ¢ anredpandyeckuMu ApoOsMH.
IIpeo6pazoBanue BbIpakeHul, | [IpumMeHaTs mnpeoOpa3zoBaHMs BBIpAKEHMH JUld pelleHus 3anad. BelpaxaThb

coJiepXKaIniux aareopandeckue apoou.

nepeMeHHble U3 GopMya ((PU3NIECKUX, TCOMETPHUYCCKUX, OIHUCHIBAIOIIUX OBITOBBIC
CUTYaIUN).

IToBTOpEeHHEe W
00o0menue (6 1)

[ToBTOpEHHE OCHOBHBIX TMOHATHH W
METOJIOB Kypca 8 Kiacca, 00001ieHue
3HAHMUH.

BoiOupats, NpuUMEHSATH OIEHUBATh CIOCOOBI CpPAaBHEHUS YHCEN, BBIYHUCIICHUH,
npeoOpa3oBaHUi BBIPAXKEHHM, pellIeHUs] ypaBHEHHIA.

OcyIecTBIATh CAMOKOHTPOJIb BBIMOIHIEMBIX JIEHCTBUN U CaMOMPOBEPKY pe3yabTaTa
BBIUHCIICHUH, TpeoOpa30BaHui, TOCTPOCHUI.

Pemate 3amauum w3 peajbHOM KU3HU, MPUMEHSATh MAaTEMAaTUYECKUE 3HAHUS s
pelieHus 3a1a4y U3 Jpyrux npeameToB.

Pemate TekcTOBBIE 3aa4u, CpaBHUBATh, BBI6I/IpaTB CITOCOOBI pCeUICHUS 3a1a4H.
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9 KJIACC
OO0111ee KOJIMYECTBO YacoB — 68 "acos.

Tembl (TeMaTHYECKHE

OcHoBHOE€ CoacpKaHue

OcHoOBHbBIE BH/IbI 1eSITEJIbHOCTH oﬁyqamumxca

0JI0KH/ MOy J11)
YpaBHeHus u | KBagpartHoe yYpaBHEHUE. Henonuoe | B meuenue yuebno2o 2oda: NMOHUMATh, NPUMEHATb B CaMOCTOSITEILHON
HepaBeHCTBA. KBa/IpaTHOE ypaBHEHHUE. peun, BOCHPUHUMATH (CIyXO3PHUTEIBHO W/WIM Ha CIIyX ¢ y4ETOM YpPOBHS
KBaaparnsie dopmyna KOpHEH KBagpaTHOTO YPaBHEHUS. | CIyXOpPEYEBOTO pPa3BUTHA OOYYArOIIMXCSA) M JOCTATOYHO BHITHO U

ypaBHeHus (17 4)

Teopema Buera.

Pemienne  ypaBHeHW,  CBOJAIIMXCA K
KBaJIPaTHBIM. [Ipocreitmue JIpoOHO-
palMOHAIbHBIE YPABHEHHUS.

Pemrenne TEKCTOBBIX 3aad € IMOMOUIBIO
KBaJPaTHBIX YPaBHECHHM.

€CTECTBEHHO BOCIPOM3BOJUTh TEMAaTUYECKYI0 U TEPMHUHOJIOTHYECKYIO
JEKCUKY, a TaKKe JIEKCHMKY [0 OpraHu3aluu y4eOHON AesITeIbHOCTH.
BoinonHaTe poHeTHUeckyro 3apsaaky. Vcrnonb3oBaTe NaKTHIBHYHO (YCTHO-
JAKTWIBHYIO PeUb) B KAYECTBE BCIOMOTaTEIbHOTO CPEJICTBA OOIIECHMSI.

Ilo oxonuanuu xadxcooii yueOHOU uyemeepmu: BOCHPUHUMATh Ha CIyX U
BOCIIPOM3BOJUTH TEMATUYECKYIO M TEPMUHOJIOTMYECKYIO JIEKCUKY Y4eOHOI
JTUCHUIUIMHBL, @ TAKXKe JIEKCUKY 10 OpraHu3alui yueOHOM e TeIbHOCTH.
PacrioznaBath KBaJipaTHbIE YpaBHEHHUS.

3anuceiBaTh  (GOpMyIdy KOpPHEHM KBaJApaTHOIO ypaBHEHHS; pellaTh
KBaJIpaTHbIE YpaBHEHUS — MOJIHBIE U HE MOJIHbIE.

[IpoBOIUTH MpOCTENIIINE UCCIEA0BAHNS KBAAPATHBIX YPABHEHHIA.

Pemars ypaBHeHMs, cBoAdIIMecs K KBaJApaTHbIM, C IIOMOIIbIO

npeoOpa3oBaHU ¥ 3aMEHOM TIEPEMEHHOM.

HabGmronate 1 aHaIM3UPOBATh CBS3h MEXIY KOPHIMHU U KOAhUIIMECHTaAMHU
KBaJIPaTHOTO ypaBHEHUSI.

dopmynnpoBath TeopeMy Buera, a Takke 00paTHYIO TeopeMy, IPUMEHSITh
9TH TEOPEMBbI JJIsl pelIeHUs 3a1a4.

Pemarbh TekcToBble 3amauu anreOpanyecKuM CHOCOOOM: IMEpPeXOJUTh OT
CJIIOBECHOHN (OPMYIHPOBKH YCIOBUS 3aJaud K anredpandeckod Mojaenu
nyTéM COCTABJICHHUS YpPAaBHEHHUS; peEIIaTh COCTABJICHHOE YPaBHEHHE;
UHTEPIPETHPOBATH PE3yNbTaT.

3HAKOMHTBHCS C UCTOPHEH pa3BUTHS alIreOpsl.

YpaBHenus 7
HepaBeHCTBA.
Cucrembl ypaBHeHHIl

JIuneiinoe yYpaBHEHHE c JIBYMs
NEepEMEHHBIMH, €ro rpaduk, MpUMEpbI
pelIeHus] YpaBHEHUH B LIEJbIX YUCIIAX.

Pacnio3HaBatk JuHEHHbIE ypaBHEHHUS C IByMs [I€PEMEHHBIMU.
Crpouth rpaduKu JUHEWHBIX YpaBHEHMH, B TOM 4YHCIE HCHOJIb3Ys

1IU(POBBIE PECYPCHI.
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(159) Pemrenne cucrem IByX JIMHEMHBIX YpaBHEHUN | PazinuaTe napajuieabHbIe U IEPECEKAIOIIMECS IIPSIMBIC 110 UX YPABHEHUSIM.
¢ aByMms nepemeHHbIMU. [Ipumepsl pemieHus | Pemars cucTeMbl IBYX JIMHEHHBIX YPAaBHEHMH C JABYMsI IE€PEMEHHBIMHU
CUCTEM HEIMHEWHBIX YPAaBHEHHMU C ABYMS | IIOJCTAaHOBKOW U CIIOKEHHEM.
IIEPEMECHHBIMU. Pemare mpocreiimme CUCTEMBI, B KOTOPBIX OJHO M3 YPaBHEHUM HE
I'paduueckas WHTEpHpeTanusi ypaBHEHHUS C | SIBISACTCS JTMHEHHBIM.
IBYMsI TIEDEMEHHBIMH U CHCTEM ypaBHEHHMI C | [[puBOIUTH TpaduuecKyt0 MHTEPIPETAUIO PEIICHUS YPAaBHEHHS C JBYMS
JBYMS IIEPEMEHHBIMU. IIEPEMEHHBIMU U CUCTEM YPaBHEHUMU C IBYMS IIEPEMEHHBIMHU.
Pemenne TeKCTOBBIX 3ajad € MOMOIIBIO | Pemare TekcToBbIE 3ajaun anredpandeckium crocoOom.
CUCTEM YpaBHEHMII.
YpaBHeHus u | UucnoBsle HEpaBEHCTBA U UX CBOMCTBA. @opMyIHpOBaTH CBOMCTBA YHCIOBBIX HEPABEHCTB, HIUIIOCTPUPOBATH UX HA
HEepaBeHCTBA. HepaBenctBO ¢ OJHOM  mepeMEHHOM. | KOOPAMHATHOM NMPSAMOM, JOKa3bIBaTh aareOpanyecku.
HepagenctBa (14 4) JInnelinble HEpPaBEHCTBA c onHou | IIpuMeHsATh CBOMCTBA HEPABEHCTB B XOJ€E PELICHNUS 3a/1a4.
nepeMeHHoM u ux pemenue. Cucremsl | Pemare nuHeliHble HEpaBeHCTBa C OJHOW TepeMEHHOW, H300pakaThb

JIMHEWHBIX HEPABEHCTB C OJIHOM IEPEMEHHOMN
U UX pelleHue.

N3obpaxenue pereHus JTUHEHHOTO
HEPABCHCTBA M HUX CHUCTEM Ha YHCIOBOU
MPSMOIA.

pellIeHNE HEPABEHCTBA HA YUCIOBOU MPSIMOM.
Pemath cuctembl TMHEHHBIX HEPABEHCTB, U300pakaTh PEUICHHE CHCTEMBI
HEPaBEHCTB Ha YMCJIOBOU MPSIMOM.

@®yukuun. OCHOBHbIE
noHsiTus (6 1)

[Tonsarue ¢ynkuu. OOGIaCTh ONpeneIeHUus U
MHOXECTBO 3HaueHH ¢yHKIUU. CrocoOs
3aanus QyHKITUH.

I'padux dynkuumn. CpoiicTBa (yHKIHH, UX
oToOpakeHHe Ha rpaduke.

Hcnonb3oBath (YHKIIMOHATBHYIO TEPMUHOJIOTHIO M CHMBOJIUKY.
Beruucnsate  3HaueHus — QyHkomii, 3amaHHBIX  Qopmynamu  (TIpu
HEOOXOJMMOCTH HCIIOJIb30BaTh  KaJbKYJIATOP); COCTABJISITH  TaOJHIIBI
3HAYCHUH (PYHKIIHH.

CtpouTth 110 TOUKaM rpapuku GyHKITH.
OnuceiBaTh  CBOWCTBA  (PyHKIMHM  Ha
MPEJICTaBICHHUS.

Hcnonb3oBath (YHKIIMOHATBHYIO TEPMUHOJIOTHIO M CUMBOJIUKY.
HccnenoBath mpuMepsl rpa@UKoB, OTPAKAIOIIUX pealbHbIE MPOLECCH U
apieHus. [IpuBoAMTH TpUMEpHl MPOIECCOB M SBICHUN C 3aJaHHBIMU
CBOWCTBAMM.

Hcnonb30BaTh KOMIBIOTEPHBIE MPOTPAMMBI JJIsl MOCTPOCHHS TpadUKOB
(GYHKIUI ¥ U3y4eHHsI UX CBOMCTB.

ocHoBe €€ Trpaduyeckoro

Oyukuun. Yuciaosbie
¢ynknnu (10 v)

Urenue U moctpoeHue TpapukoB (QyHKIMH.
[Tpumeps! rpadukoB GyHKIUH, OTpaKAIOLIIUX

Pacno3naBate Buabl u3yuyaeMmbix ¢GyHKUMN. [loka3piBaTh cXeMaTH4YecKH
NOJIOKEHHE HAa KOOPJIMHATHOM IUIOCKOCTH IrpadukoB (QYHKUMH BUAad: y =
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peanbHbIe TPOLIECCHI.

OyHKIIMM,  ONHCHIBAIOIIME  MOPIMYID H
00paTHyIO MPOMOPLUOHATbHBIE 3aBUCHMOCTH,
ux rpaduku. ['unepoona.

I'paduk pynkuun y = x2.

dyukuuu y = x2,y = x3,y = VX, y = |x[;
rpaduuecKkoe pelieHne ypaBHEHHH W CHCTEM
YpaBHEHUM.

x2,y=x3y=vVxy=x.

Hcnonw3oBath  (QyHKIMOHANBHO-TpAHUECKUE  TPEACTABICHUS IS
peleHus U UCCIEA0BAHNS YPAaBHEHU U CUCTEM YPaBHEHUM.

[TpumensTh nudpoBBIE pecypChl A MOCTPOCHUS rpaguKoB HyHKINHA.

IloBTOpEHUE
00001eHne (6 1)

[ToBTOpEHNE OCHOBHBIX MOHSITUH U METOJOB
KypcoB 7, 8, 9 kimaccoB, 00001eHNe 3HAHWHA

BoiOupate, mnpuMEHSATh, OIEHMBATh CHOCOOBI  CpaBHEHHUS  4HCEN,
BBIUHCIICHUH, TpeoOpa30BaHN BbIpAKEHUM, pellIeHUs] YPaBHEHHH.
OcymiecTBISTh CAMOKOHTPOJIb BBINOJHSIEMbIX ACUCTBUM U CaMOIIPOBEPKY
pe3ylibTaTa BhIUMCIEHUH, TpeoOpa3oBaHui, IOCTPOEHUI.

Pemrats 3agaun 3 peanbHOM KM3HU, IPUMEHATH MaTEMAaTUYECKUE 3HAHUS
JUISL peIIEHNs 3a/1a4 U3 IPYTUX PEIMETOB.

Pemath TekcToBble 3amauM, CpaBHHMBATh, BHIOMPATh CHOCOOBI pPELICHUS
3a/1a4H.
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10 KJIACC
OO01ree komuecTBO YacoB — 136 yacos.

Tembl (TeMaTHYeCcKHe

OcHoBHOE€ CoacpKaHue

OcHoOBHbBIE BH/IbI 1eSITEJIbHOCTH oﬁyqamumxca

0JI0KN/MO1yJIN)

Yuciaa u | PannonaneHele  4Yncia, HMppanuoOHANbHBIE | B meuenue yue6Ho2co 200a: TIOHHMATh, NPUMEHATh B CaMOCTOSTEIBHOU
BBIYMCJIEHUS. qHCIIa, KOHEYHBIC " OeCKOHEYHBIE | peur, BOCIPUHUMATD (CIYXO3PHUTEIBHO W/WIM Ha CIYX C YU4ETOM YPOBHS
JleiicTBUTe/IbHBIE TeCATUYHbIC apoowu. MHOXECTBO | CITyXOpPEYeBOTO pPa3BUTHA OOYJAIOMIMXCSA) M JOCTATOYHO BHSITHO U
yucia (13 u) JNEUCTBUTEIBHBIX YUCEN; JECUCTBUTEIBHBIE | ECTECTBEHHO BOCIPOM3BOJUTh TEMATHUYECKY0) M TEPMHHOJOTHYECKYIO

YHUClia Kak OECKOHEYHbBIE JECATUYHBIC JAPOOH.
B3anMHO 0JHO3HAYHOE COOTBETCTBUE MEXKIY
MHO>XECTBOM  JIEUCTBUTENBHBIX YHCENT H
MHOECTBOM TOYEK KOOPAMHATHOM MPSAMOM.

CpaBHeHne NEUCTBUTEIIHLHEIX quCen,
apudmeTnyeckue NEeNCTBUA c
JICMCTBUTEIIFHBIMU YHMCIIAMHU.

[Tpubmxénnoe 3HAUYCHHEC BEJIUYHHBI,

TOYHOCTH MPUOIIMKEHHUSL.
Oxkpyrnenue uyucen. llpukuaka w oOlEHKa
Pe3yIbTaTOB BBIUMCICHUH.

JEKCUKY, a TaKKe JIEKCUKY [0 OpraHu3aluy y4yeOHOM N1eATeNbHOCTH.
BrimonusaTe Gonernueckyro 3apsaky. Mcmonb3oBaTh NaKTHIBHYIO (YCTHO-
JTAKTUIIBHYIO PEUb) B KAYECTBE BCIIOMOTATENILHOTO CPEICTBA OOIICHUSI.

Ilo okonuanuu kascooii yueOHol uyemeepmu: BOCIPUHUMATh Ha CIyX U
BOCIIPOM3BOIUTh TEMATUUECKYIO i TEPMHUHOJIOTHIECKYIO JIEKCUKY yUeOHOM
JTUCITUTIIIMHEI, a TAK)KE JIEKCHKY 110 OpTraHU3aIiu Y4eOHOU IeATeTbHOCTH.
Pa3BuBaTh mpeacTaBiIeHUs O YHCIAX: OT MHOXKECTBA HATYpPaJbHBIX YHCEI
JI0 MHOKECTBA JIEHCTBUTEIIBHBIX YHCET.

O3HAaKOMHUTBHCS C BO3MOXKHOCTBIO MIPEJCTABICHUS JEHCTBUTENHLHOTO YKCia
Kak OECKOHEYHOW JecCATHYHOM JApoOM, TPUMEHATh JECSITHYHBIE
NpUOIMKEHUS PAllMOHANBHBIX U UPPALOHATIBHBIX YUCEIL.

N3o00paxkaTh NeHCTBUTENBHBIC YHCIIAa TOYKAMUA KOOPAUHATHON MPSMOA.
3anuceIBaTh, CPAaBHUBATH U YIOPSAIOUYNBAThH ACHCTBUTEIbHBIE YHCIA.
BoimonusaTe, coueTas yCTHble U NMHUCbMEHHBIE NPUEMBI, apu(MeTHUYEeCKHe
NEHCTBUS C pallMOHANBHBIMU YHCIAMH; HaXOAWTh 3HAYEHMsI CTENEHEH ¢
HEJNBIMU  TOKa3aTeasIMU W KOPHEH; BBIUMCIATh 3HAYCHHS] YHCIOBBIX
BBIPAYKCHUIA.

[TonyuuTs mnpeACTaBICHHE O 3HAYUMOCTH JCHCTBUTENBHBIX YHCEN B
MPAKTHYECKON AEITeTbHOCTH YEeTIOBEKa.
AHanu3upoBaTb M JeNaTh  BBIBOJBI O
JNEHCTBUTENLHOTO YKCIIa MPU PEIICHUH 3a]1a4.
OKpyrisiTb JE€UCTBUTENbHBIE YHCIA, BBINOJHATh NPUKUIKY pe3ylbTaTra
BBIYMCIICHUH, OLIEHKY 3HAYEHUI YMCIIOBBIX BBIPAKEHUM.

3HAKOMHUTBHCS C UCTOPHUEH pa3BUTHS MATEMATHKHU.

TOYHOCTHU HpI/I6J'II/I)KeHI/I$I
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YpaBueHnus U
HepaBeHCTBA.
YpaBHeHusi ¢ OJHOI
nepemenHoii (19 u)

JIuneliHoe ypaBHeHue. PenieHue ypaBHEHWI,
CBOJSIILIMXCS K JIMHEHHBIM.

KBagparnoe YpaBHEHHE. Pemenne
YPaBHEHUH, CBOJAIIMXCS K KBaJpPaTHBIM.
buxBanpaTHbie ypaBHEHUS.

[IpuMepel pelieHHs ypaBHEHMM TpEeTbed H
YeTBEPTOM  CTENEHEW  PA3IoKCHHMEM  Ha
MHOKHUTEJIH.

Pemenue npoGHO-paliioHaNbHBIX YPAaBHEHUH.
Pemenune TekcTOBBIX 3a/1ay anreOpanydyeckuM
METOJOM.

OcBauBatp, 3aIOMUHATh U IPUMEHSTH I'padUuecKrue METOAbI IPH PEIICHUH
YPaBHEHUH, HEPABEHCTB U UX CUCTEM.

Pacnio3naBars 1ienbie ¥ IpoOHBIE ypaBHEHUSI.

Pemats nuHEHbIE U KBaJIpaTHbIE YPaBHEHHUs, YPABHEHMS, CBOJAIIMECS K
HUM, POCTENUIINE IPOOHO-pallMOHAIbHBIE YPABHEHHUS.

[Ipemiarate BO3MOXHBIE CIIOCOOBI PELICHUS TEKCTOBBIX 337a4, 00CYKIaTh
UX U pellaTh TEKCTOBbIE 33a4l Pa3HbIMU CIIOCOOAMHU.

3HAKOMUTBHCS C UCTOPHEN pa3BUTHS MAaTEMaTHKH.

YpaBHeHus1 |
HepaBeHCTBA.
Cucrembl ypaBHEHUI

JIuneliHOEe ypaBHEHHE C IByMs IEPEMEHHBIMU
u ero rpaduk.
Cucrema [ByX JIMHEWHBIX YpaBHEHUH C

OcBauBarth M NPUMEHSTH NPUEMBI PELIEHUS CHUCTEMBI ABYX JIMHEWHBIX
YpaBHEHUN C JBYMS NE€PEMEHHBIMHM W CHUCTEMBI JBYX YypaBHEHUH, B
KOTOPBIX OJTHO YPABHEHUE HE SBJISIETCS JINHEUHBIM.

(19 v) IByMsI TepeMeHHbIMH U e pemieHue. | Mcnons3oBaTth  QyHKIMOHANBHO-TpaUuecKkue  MpEeACTaBIEHUS Ui
Pemrenne cucrem nByX ypaBHEHMH, OJHO W3 | PELIECHHUs M UCCIEIOBaHUS YPABHEHHMM U CHCTEM.
KOTOpBbIX JIMHEWHOEe, a Jpyroe — BTOPOH | AHaTU3UpPOBaTh TEKCTHI 3aJay, pellaTh UX ajare0pandeckuM CHocoOOM:
CTEIEHU. NEPEeXOUTh OT CJOBECHOM (OPMYTUPOBKM  YCIOBUSA 3aJauyd K
I'padmyeckass  uHTepmperanmusi  CHUCTEMBI | alreOpandyeckodl MoOJAEIM IMYyTEM COCTABJICHUS CUCTEMbl YpaBHEHUI;
YPaBHEHUH C ABYMsI IEPEMEHHBIMH. pemaTe COCTaB JICHHYIO CHCTEMY YpPaBHEHHWH; WHTEPIPETUPOBATH
pe3ynbTar.
3HAKOMHUTBHCS C UCTOPUEHN PA3BUTHSI MATEMATHKHU.
YpaBHeHus u | YnucnoBble HEPABEHCTBA U UX CBOMCTBA. UYuraTth, 3amuchiBaTh, IIOHUMATh, WHTEPIPETUPOBATH HEPABEHCTBA;
HepaBeHCTBA. JIuneiinble HEPABEHCTBA c OJHOU | UCIOJIb30BaTh CUMBOJIMKY U TEPMUHOJIOTHIO.
HepaBenctBa (214) IIEPEMEHHOM U UX pEeLICHUE. BeimonasaTe  mpeoOpa3oBaHHMsl ~ HEPABEHCTB,  HMCIOJIB30BaTh  JUIS

CucteMbl JMHEWHBIX HEPABEHCTB C OJIHOU
MIEPEMEHHOM U UX pelICHuE.

KBanpaTHble HEpaBEHCTBA U MX PEIICHUE.
I'padudeckas wHTEpHIpeTanuss HEPABEHCTB H
CUCTEM HEPaBEHCTB C JIByMsI IEPEMEHHBIMHU.

Hp606paSOBaHI/IH CBOMCTBA YHCJIOBBIX HCPABCHCTB.

Pacrno3naBsath JuHEHBIC U KBaJApaTHbBIC HCPABCHCTBA.

Pemary nuHelHBIE HCPABCHCTBA, CHCTCMbI JIMHENHBIX HCPABCHCTB,
CUCTCMbI HCPABCHCTB, BKIIIOYAIOIIHUX KBAAPATHOC HCPABCHCTBO, U PCIIATb
ux., 06CY)K,Z[aTL IOJIYYCHHBIC PCIICHU.

I/I306pa>1<aTL PpCHICHUC HEPABCHCTBA U CUCTEMbI HCPABCHCTB Ha YHUCIOBOM
HpﬂMOﬁ, 3aIMCbIBATh PCIICHUEC C ITIOMOIIBIO CUMBOJIOB.

Pemats KBaJApPATHBIC HCPABCHCTBA, HCIOJIB3YA rpa(bnqecxne
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IPEJCTaBICHHUS.
OcBauBarh U NIPUMEHATH HEPABEHCTBA IPU PELICHUM pa3IUYHbIX 3a]ad, B
TOM YHUCJIE€ NPAKTUKO-OPUEHTUPOBAHHBIX.

®Oyukuuu (21 49)

Kpagpatnunas Qynkous, e€ rpadpuk wu
cBoiicta. [Tapabona, KOOpAMHATHI BEPIIMHBI
napa0oJibl, 0Cb CHMMETPHUH 1apadoJIbL.

CrenenHple  (YHKIMM C  HATYpaJIbHBIMH
nokasaresnsiMu 2 U 3, ux rpaduku U cBOMCTBa.

k
)
X

I'paduku dpynkimit: y =kx, y=Kkx + b, y =
y=x2y=x3y=vx y= x|

PacrioznaBate BBl  M3y4yaeMmblXx — (QYHKOUH;  WLIIOCTPUPOBATH
CXEMaTU4YeCKH, OOBSICHATH PACIOJIOKEHWE HAa KOOPAMHATHOW IIOCKOCTH
rpadukoB ¢pyHkuuii Buna: y =kx, y=kx + b, y = E, y=x%y=x3y=vXx,
y = |x| B 3aBucumocTH OT 3HaYeHHH KOA()PHIMEHTOB; OMKMCHIBATL HX
CBOMCTBA.

Pacnio3naBath kBagpaTuuHyr0 GYHKIHIO IO GopMyIIe.

[IpuBOIMTE MpHUMEpBl KBaJApPAaTUYHBIX 3aBUCHMOCTEN M3 pEalbHOM >KU3HU,
(GU3MKH, TEOMETPHH.

BoisiBnsATe M 000011aTh OCOOEHHOCTH TpaduKka KBaApaTUYHON (YHKIHMU
y=x2+bx+c.

Crpoutsb U H300paXkaTh cXeMaTHUeCKU TpaduKy KBaJAPATUUHBIX (YHKIIHH,
3aJaHHBIX (QopMyldaMu Bua y = ax?, y = ax? + @, y = a(Xx + p)?,
y = ax? +bx + C.

AHanu3upoBaTh W TMPUMEHSTH CBOWCTBA HM3YyYCHHBIX (PYHKIUN IS HUX
IOCTPOEHHMSI, B TOM YHCJIE C TOMOIIBIO HU(POBBIX PECYPCOB.

YucioBbie
0CJIed0BATEILHOCTH
(21 g)

TlousiTHE YNCIIOBOM MOCJIENOBATEIILHOCTH.
3agaHue MOCIEN0BATEIbHOCTH PEKYPPEHTHOM
dhopmysoit 1 popMyIoi N-TO YIeHa.

Apudmernueckas u reoMeTpuiecKast
MIPOTPECCHUHU. DopmyIb N-ro  4jeHa
apudMeTHIECKOU u reoOMETPUUYECKOMN

MPOTrpPECCUil, CyMMBI MEPBBIX N YWICHOB.
N3obOpaxenne dIeHOB apUPMETHUYCCKON W
reOMETPUUYECKON MpOTrpeccuil TOYKAaMHU Ha
KOOPJIMHATHOM TJIOCKOCTH.

JIMHENHBIN U SKCIOHEHIIMATIbHBINA POCT.
CnoxHbl€ POLICHTBHI.

OcBauBaTh M TPUMEHATH WHICKCHBIE 0O0O03HAUCHUS, CTPOUTH pPEUEBbIC
BBICKA3bIBaHUS C HCIOJIb30BAaHUEM TEPMHUHOJIOTHH, CBSI3aHHOM C MOHATHEM
MOCIIEZIOBATEIHLHOCTH.

AnanmuzupoBath (GopMyny N-TO wWieHa MOCJIEeI0BaTEIbHOCTH WU
PEKyppeHTHYIO (OpMYyIy M BBIYHCIATH UIEHBI IOCIEIO0BATEIbHOCTEH,
3aJJaHHBIX 3TUMU (HOPMYIaMHU.

YcTraHaBnMBaTh 3aKOHOMEPHOCTH B TIOCTPOEHUHU TMOCIEAOBATEIHHOCTH,
€CJIM BBITTUCAHBI TIEPBBIE HECKOJILKO €€ YICHOB.

PacrioznaBath apudMeTHYeCKyl0 U TEOMETPHUECKYIO MPOTPECCHH MPHU
pa3HbIX COCc00ax 3aJaHus.

Pemats 3agauu ¢ ucnonb3oBaHueM (Gpopmyin N-To wieHa apupMeTHIECKON U
r€OMETPHUYECKOM MPOrpeccuii, CyMMbI MEPBHIX N YICHOB.

N300paxaTh YJeHBI TMOCIEIOBATEIILHOCTH TOYKAMH Ha KOOPAMHATHOMN
IJIOCKOCTH.
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PaccmarpuBaTh npumepbl MPOUECCOB W SIBJICHUWA W3 PEAJIbHOM KU3HH,
WUTIOCTPUPYIOIIUE M3MEHEHHE B apU(PMETHUYECKOW TpOrpeccHH, B
reOMETPUUECKON IIPOTPECCUU; n300pakaTh COOTBETCTBYIOLIME
3aBHCHMOCTH TPAPHUUECKH.

Pemats 3agaun, CBsI3aHHBIE C YHCIOBBIMH IIOCIIENOBATEIBHOCTIMH, B TOM
grucie 3aJa4d W3 pPEATbHONH JKM3HH C HCIOJIB30BAHUEM ITU(PPOBBIX
TEXHOJIOTUH (AJIEKTPOHHBIX TaOJIHII, TPAPHUECKOTO KAIBKYIATOpA U T.I1.).
Pemrare 3amaum Ha CI0KHBIE IIPOLEHTHI, B TOM YHCJE 33Ja4U U3 PEAbHOU
IPAKTUKY (C UCHOJIb30BaHUEM KaJIbKYJISATOPA).

3HAKOMUTBHCS C UICTOPHEN pa3BUTHS MAaTEMaTHKH.

IMoBTOpEHUE,
00001IEHHE,
cUCTeMATH3AIHA
3HaHUI (22 1)

Uucna u BBIYUCICHHS (3allUCh, CPaBHEHUE,
NEeUCTBUS C JEHCTBUTEIHHBIMH YHCIIAMH,
YUCIIOBass TpsMasi; MPOILEHThI, OTHOLICHHS,
MPOTIOPIIMU;,  OKPYTJIEHHWEe, MpUOIKEHUE,
OIICHKA; pelienne TEKCTOBBIX 3a71a4
apumMeTHuyecKuM crocooom).

Bocnpunumats (CIyXO3pUTENBHO W/MIM Ha CIAyX C Y4ETOM YPOBHS
CIIyXOpEUeBOIr0 pa3BUTHUS OOy4alOUIMXCA) U OINEPUPOBATh CIEAYIOUIUMU
MOHATHUSMU: MHOXKECTBO, TOJMHOXECTBO, OTEpaIliyd HaJ, MHOKECTBaMH.
Hcnonws3oBath Tpaduueckoe MPEACTABICHHE MHOXKECTB JJIsi OTHCAHHS
peaTbHBIX MPOIECCOB U SIBJCHUH, IPH PEIICHUN 33734 U3 JPYTUX YIeOHBIX
MIPEIMETOB.

AKTyaln3upoBaTh TEPMUHOJIOTHIO M OCHOBHbBIE JEWUCTBHUSA, CBSI3aHHBIE C
YHCIIaMU: HAaTypaJbHOE YHUCIO, IPOCTOE U COCTAaBHOE YHUCINA, NEIUMOCTh
HATypaJIbHbIX YHCEN, MPU3HAKU ACTUMOCTH, LEJI0€ YUCIO0, MOAYIb YUCIA,
OObIKHOBEHHasi M JecATUYHas JpoOW, CTaHJApPTHBIA BUJ 4MHCITIA,
aprudMeTHYECKUIA KBAaJIPATHBIA KOPEHb.




IIpeomemmnuwie pezynomamaol yueonozo Kypca «I'eomempusny

7 KJIIACC

Havanenuble monstus reomerpuu. Touka, mpsmas, OTPE30K, Jyd. YTOI.
Buner yrimos. BeprukanbHble U cMexHbIE yribl. buccekrpuca yria. Jlomanas,
MHOTrOyroJyibHUK. [lapanienbHOCTh U NEPIEHANKYIIPHOCTD MPSMBIX.

Cummerpuunble @Qurypsl. OCHOBHBIE CBOMCTBa OCEBOM CHUMMETPHUHU.
[IpuMepbl CUMMETPHH B OKPYIKAIOIIEM MHUPE.

OCHOBHBIE TOCTPOEHUS C TIOMOLIBIO LIUPKYJIS U JIMHENKH.

Tpeyronpnuk.  BbeicoTa, MenuaHa, Ouccekrpuca, HMX  CBOMCTBa.
PaBHOOEApeHHbII 51 PaBHOCTOPOHHUM TPEYrOJIbHUKHU. Hepasenctso
TPEYTOJIbHUKA.

CpoiicTBa M TpU3HAKU paBHOOEAPEHHOro TpeyroyibHUKa. [Ipu3Haku
PaBEHCTBA TPEYTOJIBHUKOB.

CpoiicTBa W MNpU3HAKU MapauieNbHbIX OpsMbix. Cymma  yruios
TpPEYroJibHUKA. BHEIIHNE YIIIbl TPEYTOJIBbHUKA.

[IpssMOoyrosbHBIA  TpeyronbHUK. CBONCTBO MEOUAHbl MPSIMOYTOJIBHOTO
TPEYroJbHUKAa,  MNPOBEAEHHOW K  TrumoreHy3e. IIpu3Haku  paBeHCTBa
IPSAMOYTOJIbHBIX TPEYTOJbHUKOB. [IpSIMOYTOJIbHBINA TPEYTOJBHUK C YTJIOM B 30°.

HepaBeHcTBa B TreOMETpHUM: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJbllieM yriie U OOJbIIeH CTOPOHE TPEYr OJIbHUKA.
[lepneHauKyJIAp U HAKIOHHAS.

I'eomerpruueckoe MecTto TOYeK. buccekTtpuca yria W CEpeaUHHBIN
NEPIICHAUKYJISIP K OTPE3KY KaK FT€OMETPUUECKUE MECTa TOUEK.

OKpyXHOCTp W KpYyr, XOpJa WU JUaMeTp, HX CBoiicTBa. B3anmHoe
PacCIIOJIOKEHHUE OKPYKHOCTH U IpsAMoi. KacartenpHas n cexymias K OKpY>KHOCTH.
OKpyXHOCTb, BINHCaHHasg B yroj. BnucaHHas W ONUCaHHAs OKPY>KHOCTH
TPEyroJIbHUKA.

8 KIIACC

Yersipéxyronpauku. [lapamnenorpamMmm, ero npu3Haku U cBocTBa. YacTHbie
Clly4au MapajuieiorpaMMoB (TIPSIMOYTOJBHUK, pOMO, KBaApar), UX MPHU3HAKH H
cBoiictBa. Tpamemusi, paBHOOOKas Tpamerus, e€ CBOWCTBA W IPU3HAKHU.
[IpssMmoyronpHast Tpaneuus.

Meton yaBoenust meauansl. LleHTpanbHas cumMeTpus.

Teopema daneca u TeopemMa O NPONOPUUOHAIBHBIX OTpe3kax. CpenHue
JIMHUM TPEYTOJbHUKA U Tparneuuu. LleHTp macc TpeyroiapHuKa.

[Tonobue TtpeyronbHUKOB, Kodbdumment momodus. I[lpusHaku mnomoOus
TpeyroJdbHUKOB. [I[pruMeHenne mogo0us Mpu peieHrny MPaKTUIECKUX 3a/1ad.

CaoticTBa Miomaaeld reoMerpudeckux ¢uryp. Dopmynsl mis TIIOMATN
TPEYTroJibHUKA, MapajuienorpamMmma, pomb6a u Ttpamnenuu. OTHOIICHHE TUIOMIaaeH
MOoI00HBIX GUTYP.

Brruncnenue muomanen TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenne Tteopemsl Iludaropa npu pemeHun
MPAKTUYECKUX 3a7a4.



70

9 KITIACC

CuHyC, KOCHHYC, TaHT€HC OCTPOro yrila MPSAMOYTOJIBHOTO TPEYrOJIbHHKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpPUrOHOMETpUYECKHE (YHKLIHUU
yrioB B 30°, 45° u 60°.

Brucannble U LIEHTpanbHbIE YIJbl, YTOJ MEXAY KacaTelbHOH M XOpJIOM.
VYruel  MexIay ~XopAamMM U CeKyluMMH. BnucanHble M ONUCaHHBIE
YETBIPEXYTOJIBHUKU. B3anMHOE pacnonokeHue IBYyX OKpyxkHocTed. Kacanwue
okpyxHocTei. O01Iue KacaTeabHbIe K IBYM OKPY>KHOCTSIM.

Cunyc, xocuHyc, TaHreic yrioB or 0 go 180°. OcHoBHOE
TPUTOHOMETpPUYECKOE TOXKIAECTBO. DOpMysibl mpuBEaEHUS.

Pemenue tpeyronbHuKoB. Teopema KOCHMHYCOB M TeOpeMa CHHYCOB.
Pemenue mnpakTUYecKWX 3aJad C UCIHOJIb30BAHMEM TEOPEMbl KOCHHYCOB H
TEOPEMbI CUHYCOB.

[IpeobpazoBanue nmogo6us. [logoOre cOOTBETCTBEHHBIX DJIEMEHTOB.

Teopema o0 mNpoM3BENEHUU OTPE3KOB XOPJA, TEOPEMbI O MPOU3BEIACHUU
OTPE3KOB CEKYIIHNX, TEOpEMa O KBaJpaTe KacaTelbHOM.

Bektop, anuHa  (MOAydb)  BEKTOpa,  COHANpPABIEHHBIE  BEKTOPHI,
NPOTUBOMOJIOKHO  HANpaBJICHHbIE  BEKTOPBI,  KOJJIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OIEpalMy HajJ BeKTopamu. PaznoskeHue BekTOopa MO JBYM
HEKOJUTMHEapHbIM BekTopaMm. Koopnuuatel BekTopa. CkajsipHOE NpPOU3BEACHHE
BEKTOPOB, MPUMEHEHHUE ISl HAXOKICHUSI IJTUH U YTJIOB.

10 KIIACC

JlekapTOBBI KOOPAMHATHI HA IUIOCKOCTU. Y PaBHEHHSI IPSIMOM U OKPY’KHOCTH
B KOOpPJIMHATAaX, IEPECEUCHNUE OKPYKHOCTEH M MpAMBIX. MEeTO KOOpPIAHMHAT U €ro
IPUMEHEHHUE.

IIpaBuibpHBIE MHOIOYrOJbHUKHM. JlnmHa OKpyxkHOCTH. ['pamycHas wu
paauaHHas Mepa yIya, BBIYMCIECHHE UIMH Oyr OKpyxHocTed. Ilnomans kpyra,
CEKTOpa, CETMEHTA.

JIBIDKEHUSI IUIOCKOCTH W BHYTPEHHHME CUMMETpUM GUryp (3j1eMeHTapHbIe
npeacrasienus). [lapamiensHbiii nepeHoc. IToBopoT.



TeMaTHueckoe IIAHUPOBAHKE 10 TEOMETPUH TPEACTABICHO M0 rojgam ooyuenus (7—10 kimaccor).

OcCHOBHBbIE BUBI ACSITEIFHOCTH 00YJAIOIIMXCS IEPEUUCIICHBI TIPY N3YYCHUH KaXK/I0M TEeMbI U HalpaBJIeHBI HA JTOCTHKEHUE
IUTAHUPYEMBIX pe3ynbTaToB oOydeHus. [lepedeHb BHIOB NEATEIBHOCTH MOXET OBITh PACIIMPEH WU COKpalEH — C Y4ETOM
BO3MOKHOCTEH U OTpaHMUYCHUI 00y4arommxcs, 00yCIOBIEHHBIX CTPYKTYPOM HApYIICHHs IPU TIYXOTe.

7 KJIIACC

O0111e€ KOJIUYECTBO 4acOB — 68 4acos.

Tembl (TeMaTHYECKHE

OcHoBHOE€ CoacpiKaHue

OcHOBHbBIE BH/IBI 1eSITEJIbHOCTH oﬁyqamumxca

0J10KN/MO1yJIH)
Ipocreiimme ITpocreiime  reomerpuuyeckue OOBEKTHI: | B meuenue yuebOno20 200a: TOHUMAaTh, IPUMEHSITh B CAMOCTOSTEIBHON
reoMeTpu4ecKue TOYKH, IpsIMBIE, JIy4u 5 yIJIbl, | PEYH, BOCIPUHUMATDH (CIYyXO3PUTEIBHO W/WJIM Ha CIyX C Yy4€TOM YpPOBHS
¢durypsni n MX | MHOTOYTOJIbHHK, JJOMaHasl. CIIyXOpEYeBOTO pa3BUTHS OOYYAIOMIMXCS) W JIOCTaTOYHO BHSATHO W
cBoiictBa. U3mepenne | CMEXHBIE U BEPTUKAIBHBIC YIJIbI. €CTECTBEHHO BOCIIPOU3BOJINUTE TEMATHYECKYIHD U TEPMHUHOIOTHYECKYIO
reoMeTpuYecKHX Pabora ¢ mpocTeHMu 4epTexamH. JEKCHKY, a TaKKe JIEKCHKY IO OpraHu3alid y4eOHOH IesTelIbHOCTH.

BeauduH (14 4)

HN3Mepenre TUHENHBIX W YIJIOBBIX BEJIMYHH,
BBIUHCIICHUE OTPE3KOB U YIJIOB.

[Tepumetp u womaas GUTyp, COCTABICHHBIX
U3 MPSAMOYTOJIbHUKOB.

BremmonusaTe GoneTrdeckyro 3apsaaky. Mcmons3oBaTh MTaKTHIBHYIO (YCTHO-
JAKTWIBHYIO PeUb) B KAYECTBE BCIOMOTaTEIbHOTO CPE/ICTBA OOIIECHMSI.

Ilo okxonuanuu kaoswcooti yuebHOU yemeepmu. BOCIPUHUMATh Ha CIyX U
BOCIIPOM3BOJIUTh TEMATUYECKYIO M TEPMUHOJIOTHUECKYIO JIEKCUKY YUeOHOM
JTUCLUIUIMHBL, @ TAKXKe JIEKCUKY 0 OpraHu3alui yueOHOM e TeIbHOCTH.
®opMyIHpOBaTH OCHOBHBIE MOHATHS U OTIPEICIICHUSI.

Pacno3naBaTh u3ydeHHblE TreoMeTpuyeckue GUrypbl, ONpEAeNsiTh HX
B3alMHOE PACIIOJIOKEHHE, BBITIOIHITH YEPTEK MO YCIOBHIO 3aa4H.
[TpoBoUTH MpOCTENIINE TOCTPOCHUS C TOMOIIBIO IUPKYJISL U JIMHEUKH.
W3mepsaATs JUHEHHbIE W  YIVIOBbIE BEIUYMHBI TEOMETPUYECKHX U
MPAKTHYECKUX OOBEKTOB.

OnpenensTs «Ha TJia3» pa3Mepbl peaibHbIX 00BEKTOB, MPOBOIUTH TPYOYIO
OIICHKY UX Pa3MepOB.

Pemath 3aaun Ha BBIYHCIICHUE AJTMH OTPE3KOB M BETUYHH YIJIOB.

PemaTh 3aaun Ha B3aUMHOE PaCMOJIOKEHHE FeOMETPUUECKUX puryp.
[TpoBoauTh KiIacCU(UKALKIO YIJIOB, BBIYUCISATH JUHEHHBIE U YIIIOBBIE
BEJIMYMHBI, TPOBOJUTH HEOOXOIUMBIE TOKA3aTEIbHbBIE PACCYKICHHUS.
3HAKOMUTBHCS C UCTOPHUEN pa3BUTHUS T€OMETPUHU.

Tpeyronbuuku (22 )

IlonstTne o PpaBHBIX  TPCYroOJIbHUKAX H

PacnosnaBath Iapbl paBHBIX TPCYIOJBHUKOB Ha T'OTOBBIX YCPTCIKaAX (C
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IIEPBUYHBIE  NIPEJCTABICHUS O  PABHBIX
(xoHrpysHTHBIX) ¢urypax. Tpu mnpusHaka
PaBEHCTBA TPEYTOJIbLHUKOB.

[IpuzHaku  paBeHCTBAa  MPSMOYTOJbHBIX
TPEYTrOJIbHUKOB. CoiicTBO MeaHbl
MPSIMOYTOJIbHOT'O TPEYTOJIbHUKA.
PaBHOOe1peHHbIC u PaBHOCTOPOHHHE
TpeyroibHUKHA. IIpusHakm u  cBOMcTBa
PaBHOOEIPEHHOTO TPEYroJIbHUKA.

[IpotuB OosblIel CTOPOHBI TPEYrOJbHHUKA
JIEKUT OOJBIITNI YTOJI.

[IpocTenmme HEpaBeHCTBA B TEOMETPHUN.
HepaBenctBo TpeyronpHuka. HepaBeHCTBO
JIOMaHoOM.

[TpsiMOyTrONBHEII TPEYroJbHUK ¢ yriaoM B 30°.
[lepBple mMOHATHS O JOKa3aTeIbCTBAaX B
TCOMETPHH.

yYKa3aHUEM IIPU3HAKOB).
BoeiBoguTh  cienctBust (paBEHCTB COOTBETCTBYIOLIMX JJEMEHTOB) W3
PaBEHCTB TPEYroJbHUKOB.

@opMynupoBaTh  ONPEACNIEHHS:  OCTPOYTOJIBHOTO,  TYHOYTOJIBHOTO,
HPSMOYTOJIBHOTO, PaBHOOEAPEHHOTO, PABHOCTOPOHHETO TPEYrOJIbHUKOB;
OMCCEKTPUCHI,  BBICOTBI,  MEAWAHBl  TPEYrOJbHHUKA,  CEPEAUHHOTO

NEePHEHANKYJIApa OTPE3KA; [IEpUMETPa TPEYTOJIbHHKA.

®opMyaMpoBaTh CBOMCTBA U MPU3HAKU PABHOOEIPEHHOTO TPEYrOJIbHUKA.
Crpouth yeprexH, pemarh 3aJaud C MOMOULIbI0 HaXO0XKJIEHUS PABHBIX
TPEYTOJIbHUKOB.

[IprMeHAT NpPU3HAKKM PABEHCTBA NPSIMOYTOJBHBIX TPEYTOJBHHUKOB B
3a/1a4ax.

Hcnonb3oBath U poBbIE pecypcChl A UCCIEIOBAaHUS CBOMCTB H3y4aeMbIX
buryp.

3HaKOMHUTBHCS C UCTOPUEN pa3BUTUSA TEOMETPHUN.

IMapajseabHbie
npsimble, CYMMa YIJIOB
TpeyroJbHuka (14 u)

[TapannensHble NpsiMbIE, UX CBOMCTBA, [1ATHhIi
nocrynat EBknmpma. Hakpecr nexamue,
COOTBETCTBEHHBIE M OJHOCTOPOHHHUE YTJIbI
(o6pazoBaHHBIE npu MepPECCUCHUH
napajuleNIbHbIX MpSMBIX cekyiuei). [Ipuznak
MapajuieIbHOCTH TPSIMBIX 4Yepe3 PaBEHCTBO
paccTOSIHUA OT TOYEK OJHOM MpsSIMOM [0
BTOPOM MPSAMOM.

®opmynupoBaTh  MOHSITHE
MPAKTHYECKUE MTPUMEPHI.
N3ydath cBOMCTBA yIJIOB, 00pa30BaHHBIX MPU MEPECEUCHUH MTapaIIeIbHBIX
MPSAMBIX CEKYIIEH.

[TpoBoUTH JOKa3aTenbCTBA MapauIeIbHOCTU JBYX HPSIMBIX C MOMOIIbIO
YIJI0B, 00pa30BaHHBIX MPU MEPECEUCHUH ITUX MPSIMBIX TPEThEl MPAMOil.
Bbruncnsate cymMmMy yriioB TpeyrojibHUKa U MHOTOYTOJIbHUKA.

Haxoautb umuciioBble U OyKBEHHBIE 3HAUEHHS YIJIOB B T€OMETPUUYECKUX

nmapajjICJIbHBIX IPsAMBIX, HaXO0aUuThb

CYMMa YIJioB TPEYroJIbHUKA M | 3aja4aX C HCIIOJIb30BAHUEM TCOPEM O CYMMCE YIJIOB TPCYrOJIbHUKA H
MHOT'OYTI'OJIbHHUKA. MHOTI'0- YI'OJIbHUKA.
Bremnue YIJIbl TPCYI'OJIBHUKA. 3HAKOMUTBLCS C HCTOpHeﬁ Pa3sBUTHA T'COMCTPHH.
Opr?KHOCTb n KpYT. OKI)Y)KHOCTB, XOpabl HW  JUAMCTPbI, HX CDOpMYJ'II/IpOBaTL ONpCACIICHUA: OKPYXHOCTH, XOpAbl, AHAMCTpa U
FeOMeTpnqeche cBoiictBa. KacarempHas K OKPY’KHOCTH. KacaTeJIbHON K OKPYKXHOCTH. HSy‘IaTB Hux CBOﬁCTBa, IIPU3HAKHU, CTPOUTH

nocrpoenus (14 1)

OxpyxHOCTb, BnMcaHHasa B yroi. [lonstue o
I'MT, npumenenue B 3anayax. buccexrpuca u
CEPEIMHHBIN NIEPIEH AUKYJIIP KaK

YEPTEXKHU.
HccnenoBaTh, B TOM YHCIIE UCHOJB3Ys LU(POBBIE PECYPCHI: OKPYKHOCTB,
BIINCAHHYIO B YIOJI; LIGHTP OKPY)KHOCTHU, BIINCAHHOW B YrOJI; PaBEHCTBO
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reOMETPUYECKHE MECTA TOYEK.
OKpyXHOCTb, OIMCaHHas OKOJIO
TPEYroJIbHUKA. BIlMCaHHAas B TpPEyroJbHUK
OKPY’KHOCTb.

[IpocTenmue 3aga4n Ha MOCTPOCHHUE.

OTpPE3KOB KAacaTEIIbHbIX.
Hcnone3oBars Meron I'MT U1 nokasarenbcTBa TEOPEM O IMEPECEYEHUU
OMCCEKTPUC YIJIOB TPEYTrOJbHUKA W CEPEIMHHBIX MEPIEHIUKYIIPOB K
CTOPOHAM TPEYroJibHUKa ¢ nomoupo ['MT.

OBnazneBaTh MNOHATHSMM BIHCAaHHOW UM  ONHCAaHHOM  OKPYXKHOCTEH
TPEYroJIbHUKA, HAXOIUTh LIEHTPBI 3TUX OKPYKHOCTEH.

Pemate OCHOBHBIE 3a7a4yM Ha IOCTPOCHHUE: YIJIA, PABHOTO JIAHHOMY;
CEPEMHHOr0 NEPIEHUKYIsApa JAaHHOTO OTpe3Ka; MPSIMOMW, MPOXOAIICH
yepe3 JaHHYI0 TOUYKY U MEepHEeHAUKYIIPHON TaHHOW MPSMOi; OMCCEKTPUCHI
JTAHHOTO yIJa; TPEYrOJBHHUKOB IO PA3JIMYHBIM 3JIEMEHTaM.

3HAKOMMTBCS C UCTOPHEN pa3BUTHS T€OMETPHUH.

O06o0menne
cucremMaTu3anus
H3y4YEeHHOI'0
marepuaJa (4 4)

[ToBTopenne u  000OIIEHHE  OCHOBHBIX
MOHSITUI U METOJIOB Kypca 7 Kiacca.

Pemrare 3amaum Ha TOBTOPEHME, WUIIOCTPUPYIOIIAE CBSA3HM MEKIY
Pa3JINYHBIMU YaCTSIMU Kypca.
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8 KJIACC

O0111e€e KOJIUYECTBO 4acOB — 68 4acos.

Tembl (TeMaTHYECKHE

OcHoBHOE€ CoacpKaHue

OcHoOBHbBIE BH/IbI 1eSITEJIbHOCTH oﬁyqamumxca

0JI0KH/ MOy J11)
Yeroipéxyroasuuku | [lapamnenorpamm, ero npusHaku U CBOICTBA. | B meuenue yuebHo2o 200a: NOHUMAaTh, NPUMEHATb B CaMOCTOSTEIBHOM
(159) YacTHble ciy4au napajuieIorpaMMOB | PeYH, BOCIIPHHUMATH (CIYXO3PUTEIBHO /WM Ha CIyX C Y4€TOM YpOBHS
(mpsiMmOyrosIbHUK, poMO, KBajgpaT), HX | CIyXOpPEYeBOrOo pa3BUTHA OOYYAIOIIMXCSA) M JOCTATOYHO BHITHO U
MIPU3HAKU u CBOIICTBa. Tpamnenus. | €CTECTBEHHO BOCHPOM3BOJAUTh TEMAaTUYECKYI0O U TEPMHUHOJIOTHYECKYIO

PaBHOOOKas ¥ IPAMOYTOJIbHAS TPAIELIUH.
Y nBoenue MEINaHBbI. IlenTpansHas
CUMMETPUSL.

JEKCHKY, a TaKKe JEKCHKY IO OpraHu3alii Y4eOHOW JIeSTeTbHOCTH.
BeimonHaATe oHETHUECKYIO 3apsaaKy. MCmok30BaTh NAKTHIBHYIO (YCTHO-
JTAKTWIGHYIO PEeUb) B KAYECTBE BCIOMOTATEIIBHOTO CPENICTBA OOIICHYIS.

Ilo oxonuanuu xadxcoou yueOHOU uemeepmu: BOCIPUHUMATh Ha CIyX U
BOCITPOU3BOIUTh TEMATHYCCKYIO M TEPMHHOJIOTHYECKYIO JIKCHKY YIeOHOM
JUCIUIUIMHEL, 8 TAKXKe JIEKCUKY TI0 OpraHU3aI[ui YIeOHOU JIeATSITBHOCTH.
M300paxaTh ¥ HaXOUTh HA YepTekaX YEeThIPEXYTOJHUKH Pa3HBIX BUIOB
U UX DJICMCHTBI.

dopmynupoBaTh ONpeNeNIeHUs:: TapajiesiorpaMmma, MPsSMOYrOJIbHUKA,
pom0ba, KBajapaTa, Tpameuu, PaBHOOOKOW Tpamenuu, MPSIMOYroJIbHOM
Tparenum.

Jloka3pIBaTh M MCIIOJIB30BaTh MPU PEUICHUU 337ad MPU3HAKH M CBOMCTBA:
napajjieniorpaMMa, TpsSMOYTOJIbHMKa, pom0a, KBajpaTa, Tparenu,
PaBHOOOKO#! Tparenuu, IpSMOYTOJIBHOM TPAIICIHH.

[TpuMeHsITh METOJT YABOCHUS MEIMAaHbI TPEYTOJIbHUKA.

Hcnonp30Bath MUQPOBBIE PECYPCHI LIS UCCISIOBAHMS CBOHCTB N3y4aeMbIX
buryp.

3HAKOMHTBHCS C UICTOPHEH Pa3BUTHS T€OMETPUU.

Teopema @ajeca mu

TeopemMa 0
NMPONOPUMOHAILHBIX
oTpe3Kax, Moao0HbIe

TpeyroJbHuKu (20 1)

Teopema ®darneca u
MPOMOPIIMOHATIBHBIX OTPE3KaX.
Cpennsist TMHUSA TPEYrOJIbHUKA.
Tpanenus, e€ cpenHsq JIUHUS.
[IponopumoHanbHble  OTPE3KH, MOCTPOEHHUE
YeTBEPTOro NPONOPUHOHAIBHOTO OTPE3Ka.

TCOpECMa (6]

[IpoBOIUTH MOCTPOEHUS C TIOMOIIBIO IUPKYIS M JIMHEWKH C
uCrosib30BaHue TeopeMbl daneca U TEOpPEeMbl O MPOMOPIMOHATBHBIX
OTpe3Kax, CTPOUTH YETBEPTHIHM MPOMOPIHOHATBHBIN OTPE30K.

[IpoBomuTh  [1OKA3aTENbCTBO TOTO, YTO MEAMAHBI  TPEYroJIbHUKA
MEPECEKAlOTCsl B OJHOM TOYKE, W HAXOJUTh CBA3b C LEHTPOM Macc,
HaxOJIMTh OTHOUIEHHWE, B KOTOPOM MEIUaHbl JEISATCSI TOUYKOM UX
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CBONCTBA LIEHTPA MAcC B TPEYTOJIbHUKE.
[lonoOusie TpeyronbHUKH. TpHu TpU3HAKa
10100 TPEYT OILHUKOB.

[IpakTHueckoe NpuMeHEHHE.

[IEPECCUCHMUS.

HaxoanTe mogoOHbIe TPeyroJbHUKH Ha TOTOBBIX YEPTEkKaxX C yKazaHHEM
COOTBETCTBYIOIUX MPU3HAKOB OO0,

Pemmate  3amaunm  Ha  TONOOHBIE  TPEYrOJBHHKH C  TIOMOUIBIO
CaMOCTOSITEJIBHOTO TIOCTPOEHUSI YEPTEKEW U HAXOXKIACHUS MMOJO0OHBIX
TPEYrOJIbHUKOB.

[IpoBouTh 10Ka3aTeNbCTBA C UCIOJIB30BAHUEM IIPU3HAKOB MOJ00US.
Jloka3bpIBaTh TP MpU3HAKA MOJA00US TPEYTOJIBbHUKOB.

[IpyMeHATh MONy4YEHHBIE 3HAHHWS NPU PEIICHHH TE€OMETPUYECKUX U
IIPaKTUYECKUX 3a]1a4.

3HAKOMUTBHCS C UCTOPHEN pa3BUTHSI T€OMETPUH.

Iiomans.
Haxo:xnenue
IIomaaen
TPEyroJbHUKOB U
MHOTOYT0JIbHBIX
¢uryp. ILnomaamn
moa00HbIX puryp

(17 a)

[Tonsatue 06 001IeH TEOPUU TUIOITAIH.
q)OpMy.]'[BI g momaan  TPEYrojJbHUKaA,
napamenorpaMma. OTHOIIECHHWE TUIOMIA/IECH
TPEYrOJHLHUKOB C OOIIMM OCHOBAaHWEM HITH
00111e1 BBICOTOM.

Brruucnenue tutomaze  CIOXKHBIX  (QUTYP
yepes paz0reHre Ha YacTy U JOCTPOCHHE.
[Tnomanu puryp Ha kimerdaToit Oymare.
[Tnomamu monoOHBIX ¢Guryp. Beraucnenue
IJIOIIAEH. 3amaun C MPaKTUYECKUM
coJepkaHueM. PerieHue 3ajad ¢ MOMOIIBIO
METO/1a BCIIOMOTaTeNIbHOM MIOMIAIHN.

OBnaneBarh MEPBUYHBIMU MPEJICTABICHUSIMHA 00 00IIeH TEOPUU TUIOMIAIN
(MepwI), (GOpPMYITHPOBATh CBOWCTBA ILIONIAJN, BBISCHATH WX HATJISTHBIA
CMBICII.

BeiBomuTh  opMydBI  IUIOMAAW — Tapauie]orpaMMa, —TPEYroJbHUKA,
Tpanenuu U3 GopMyITbI TUTOIIAIN PSIMOYTOJIbHUKA (KBaIparta).

BeiBouTe  (OpMyIBI  MIOIMIAAM BBIMYKIOTO YETHIPEXYTrOJIbHUKA 4Yepes3
JUArOHAIIA U yTOJI MEXKTy HUMH.

Haxomute mmomamu ¢uryp, u300pax€HHBIX Ha KIeT4aTol Oymare,
WCITO0JIh30BaTh pa30MEHNEe Ha YaCTH U IOCTPOCHUE.

Pa3bupars mpuMepsl HCIOJIB30BAHUS BCIIOMOTATEIbHOW TUIOMIAAN TS
pEIICHUS] TEOMETPUUYECKUX 3a]1a4.

HaxonuTe miomiaau mogo0HbIX Guryp.

Bbrauciste mioniaan pa3inuyHbIX MHOTOYTOJIBHBIX (DUTYP.

Pemate 3a1aun Ha TUI0MaAbh C MPAKTHYECKUM COJICPKAHUEM.

Teopema Iludaropa u
HavyaJja
TpuroHomerpuu (12 1)

Teopema I[ludaropa, e€ noka3zaTenbcTBO U
npumenenne. O6patHas Teopema [Iudaropa.

Omnpenenenue TPUTOHOMETPUUECKUX
GbyHKIMI 0CTPOro yrIia,
TPUTOHOMETPUUYECKHE COOTHOILEHUS B

PSIMOYTOJIBHOM  TpeyroibHUKe. (OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO.

CooTHOIICHUS MCKIAY CTOpOHaAMU B

JHoxkaseiBath Teopemy Iludaropa, ucmonp3oBaTth €€ B TNPAKTUYECKUX
BBIYHCIICHUSX.

®opMynupoBaTh ONpEAENEeHUs] TPUTOHOMETPHUYECKUX (PYHKIUH OCTpOTro
yIJIa, IPOBEPATH UX KOPPEKTHOCTb.
BBIBOIMTH  TPUrOHOMETpPHYECKHE
TPEYroJIbHUKE.

HccnenoBaThb COOTHOLIEHUS MEXIy CTOPOHAMH B  MPSMOYTOJbHBIX
TpeyroJibHuKax ¢ yriaamu B 45° u 45°; 30° u 60°.

COOTHOHICHUA B MPAMOYTIOJIBHOM
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NPSIMOYTOJIBHBIX TPEYrOJbHHUKAX € yriamu B | Mcronb3oBaTh (OpMYNbI NPUBEIACHUS U OCHOBHOE TPUTOHOMETPHUYECKOE
45° u 45°; 30° u 60°. TOKJIECTBO /ISl HAXOKJEHHSI COOTHOILIEHUH MEX/1y TPUTOHOMETPUUECKUMU
(YHKIUSAME pa3IMYHBIX OCTPBIX YTJIOB.

[TpuMeHsATh MONy4eHHBIC 3HAHUA M YMEHHS NPU PEIICHHH TMPAKTHYECKUX

3aad.
3HAKOMMTBHCS C UCTOPHEN pa3BUTHS F€OMETPUH.
O6o0menune u | [loBTOpeHnEe OCHOBHBIX MOHSATHH W METOAOB | PemaTth 3agaun Ha MOBTOPEHHE, WUIIOCTPUPYIOIIME CBS3H MEXIY
CHUCTeMaTH3al U KypcoB 7 u 8 KiaccoB, 000011eHre 3HAaHUH. pa3IUYHBIMU YaCTSAMU Kypca.

H3Y4YE€HHOT 0
MartepuaJa (4 4)
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9 KUIACC

O0111e€e KOJIUYECTBO 4acOB — 68 4acos.

Tembl (TeMaTHYECKHE

OcHoBHOE€ CoacpKaHue

OcHoOBHbBIE BH/IbI 1eSITEJIbHOCTH oﬁyqamumxca

0JI0KH/ MOy J11)
Yribl B OKPY:KHOCTH. | BriucanHble W LEHTpanbHbIE YIUIbl, Yroi | B meuenue yueOno2o 200a: NOHUMATh, IPUMEHATH B CAMOCTOSATEJIBHOU
Bnucannble U | MEX]y KacaTelbHON M XOPIOW. YTIJIBI MEXKIY | peud, BOCIPHHUMATH (CIYXO3PHTEIBHO M /MM HA CIyX C Y4ETOM YpOBHS
OIMCAaHHbIE XOpJaMU U CEKYIIUMHU. CIIyXOpPEUeBOIr0 pa3BUTUSl OOy4aroUUMXcs) U JOCTaTOYHO BHATHO U
YeThIpexyrojibHUKH. | Brimcanneie u OIIMCAHHBIE | ECTECTBEHHO BOCIPOM3BOJUTh TEMATHYECKY0) M TEPMHHOJOTHYECKYIO
KacareabHble K | YeTBIDEXYTOJIBHUKK,  MX  NpPU3HAKW U | JIGKCHKY, a TaKKe JIEKCUKY IO OpraHu3aluy Yy4eOHOW JesTebHOCTH.

okpyxkHocTu. Kacanue
okpy:xkHocTeii (16 u)

cBorictBa. [IpuMeHeHHME 3THX CBOWCTB IHpHU
pELIeHNH T€OMETPUUECKUX 3a/1a4.
B3anmuoe pacnosyioKeHnue
oKkpyxHocTel. KacaHne okpyKHOCTEH.

JBYX

BoinonHaTe poHeTHUeckyro 3apsaaky. Vcrnonb3oBaTe NaKTHIBHYHO (YCTHO-
JAKTWIBHYIO PeUb) B KAYECTBE BCIIOMOTaTEIbHOIO CPEJICTBA OOIIEHHUS.

Ilo oxonuanuu xadxcooii yueOHOU uyemeepmu: BOCHPUHUMATh Ha CIyX U
BOCITPOM3BOJUTh TEMATUYECKYIO M TEPMUHOJIOTHUECKYIO JIEKCUKY Y4eOHOM
JTUCHUIUIMHBL, @ TAKXKe JIEKCUKY 10 OpraHu3alui yueOHOM e TeIbHOCTH.
®opMyIMpOBaTH OCHOBHBIE ONpEENeHUs, CBA3aHHbIE C YIJaMu B Kpyre
(BIMCaHHBIN YTOJ1, LIEHTPAIBHBIA yro).

HaxomuTh BHMCaHHBIE YIJIbI, ONMMPAIOIIUECS HAa OJIHY AYTY, BBIYUCIIATH
YIJIBI C TMTOMOUIBIO TEOPEMBI O BIMCAHHBIX YIJIaX, TEOPEMBbl O BIIMCAHHOM
YEThIPEXYTOJIbHUKE, TEOPEMBI O LIEHTPAJILHOM YTJIE.

HccnenoBaTh, B TOM 4UCIIE€ C MOMOIIBIO IIU(PPOBBIX PECYPCOB, BIIUCAHHBIE
U OIIMCAHHBIE YETBIPEXYTOJbHUKH, BEIBOJUTH UX CBOWCTBA U IIPU3HAKH.

VM cnosp30BaTh 3T CBOWCTBA M NPU3HAKU IPU PEIICHUH 3a/1a4.

Tpuronomerpusi.

TeopeMbl KOCHHYCOB
U cuHycoB. Pemenue
TPeyrojbHUKoB (21 1)

Onpenencuue TPUTOHOMETPHUYECKIX
¢byakuumii yrioB ot 0 mgo 180°. Kocunyc u
CHHYC TpsSMOro u Tynoro yria. Teopema
kocuHycoB. (O000mEHHAs) TeoOpeMa CHHYCOB
(c paguycoM ONHCAaHHOW OKPYKHOCTH).
HaxosxneHue JIMH CTOPOH M BEJIMYWH YIJIOB
TPEYroJIbHUKOB.

dopmyna TUIOMIAM TPEYTOJIbHUKA Yepe3 B
CTOPOHBI M yroa Mexay Humu. Dopmyna
TUIONIAM  YETBIPEXYTONbHUKA dYepe3 ero

DopMyIHpPOBaTH OMpPENETICHHUS TPUTOHOMETPUUYECKUX (PYHKUMHA TYIBIX U
IOpSIMBIX YTJI0B. BBIBOOUTH T€OpeMy KOCHHYCOB U TEOpEeMYy CHHYCOB (C
paznycoM OMHCAHHOMN OKPY>KHOCTH).

Pemath TpeyronbHUKH.

Pemate mpakTudeckue 3agaud, CBOJAIIMECS K HAXOXKACHUIO Pa3IUYHBIX
JJIEMEHTOB TPEYroJIbHUKA.
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JUArOHAJIA U yroJl MEKy HUMHU.
[IpakTHueckoe INpUMEHEHHUE
TEOPEM.

JOKa3aHHBIX

IIpeodpa3oBanue
noxoous.
Merpuyeckue
COOTHOIIIEHUS
okpyskHocTH (12 )

ITonsTre 0 Mpeobpa3oBaHUU TOAO0OUS.
COOTBETCTBEHHBIE ~ JJIEMEHTBHl  IMOJOOHBIX
¢buryp.

Teopema 0 mpousBeneHUH OTPE3KOB XOP,
TeopeMa O IPOU3BEACHIH OTPE3KOB CEKYINNX,
TeopeMa O  KBajJpare  KacaTeIbHOM.
[IpumeHeHre B peIIEHUH TE€OMETPUYECKHX
3ajad.

OcBauBath MOHATHE MTPEOOPA30BAHUS TTOAOOHS.

HccnemoBaTh  OTHOIIGHWE  JIMHEHHBIX ~ JJIEMEHTOB  (QUTYp  TIpH
npeoOpazoBanuy 1oao0ms. HaxomuTe mpuMepsl MoA00HsI B OKpYKArOIIeH
JIEHCTBUTCIIFHOCTH.

BpiBOIMTE METpHUUECKHME COOTHOUIEHUSI MEXIY OTPE3KAMH XOPH, CEKYIIUX
M KacaTeJdbHBIX C HCIOJB30BAHUEM BIHCAHHBIX YIJIOB U TOJOOHBIX
TPEYTrOJIbHUKOB.

Pemate reomMerpuueckue 3amaud M 3aJayd U3 PEATbHOW JKU3HH C
WCIIO0JIH30BAHNUEM TMOJJOOHBIX TPEYTOJIbHUKOB.

BekTopsi (15 1) OmnpeneneHne  BEKTOpPOB,  cilokeHWe U | Mcnosib30BaTh BEKTOpPBl Kak HAIPaBIICHHBIE OTPE3KH, HCCIEN0BATH
Pa3HOCTh BEKTOpPOB, YMHOKEHHE BEKTOpa Ha | TeoMeTpuyecKuil (mepemenienre) u Gpusndeckuii (cuiia) CMbICIbI BEKTOPOB.
YUCIIO. 3HaTh ONPEAEIIECHNs CYMMBI U Pa3HOCTH BEKTOPOB, YMHOKEHHSI BEKTOpa Ha
Ou3nyeckuii W TEOMETPUYECKUH CMBICH | YUCIIO, MCCIEA0BaTh T'€OMETPUYECKUH U (U3NYECKHI CMBICIBI ATHX
BEKTOPOB. onepanui.
Paznoxenue BEKTOpa 1o nByM | PemaTts reomeTpudecKkue 3aa4u ¢ UCIOJIB30BAHUEM BEKTOPOB.
HEKOJUIMHEapHbIM BeKkTopaMm. Koopaunatel | PackianeiBaTh BEKTOP IO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
BEKTOpa. Hcnonp30BaTh  CKAIsPHOE IPOU3BEIEHUE BEKTOPOB, BBIBOJUTH €TO
CkansipHo€ TPOU3BEJACHUE BEKTOPOB, €ro | OCHOBHBIE CBOMCTRBA.
IIPUMEHEHME I HAX0XKACHUA JUIMH U YIJIOB. | BRIUUCIATE CyMMY, PasHOCTb M CKaJIIPHOE IIPOU3BEICHUE BEKTOPOB B
Pemenue 3a1a4 ¢ MOMOIIBIO BEKTOPOB. KOOpJMHATAX.
IIpumeHeHre BEKTOpOB A peuieHus 3anad | [IpuMeHATh ckanspHOE NPOU3BEACHUE Ul HAXOKICHUS [UIMH U YIJIOB.
KMHEMATUKHU U MEXaHUKH.

O0o0menne IloBTOpEHNE OCHOBHBIX MOHATUN W METONOB | Pemiate 3amaun Ha DOBTOPEHHWE, WIIIOCTPUPYIOLIUE CBA3M MEXIY

CHCTEeMAaTH3 AL HA KypcoB 7 — 9 ki1accoB, 0600111eHIe 3HaHUH. pa3IMYHBIMU YacTsIMU Kypca.

HU3y4EeHHOI0

marepuaJa (4 4)
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10 KJIACC
OO011ee KOJIMIeCTBO YacoB — 34 Jaca.

Tembl (TeMaTHYECKHE

OcHoBHOE€ CoacpKaHue

OcHoOBHbBIE BH/IbI 1eSITEJIbHOCTH oﬁyqamumxca

0JI0KH/ MOy J11)
JlekapToBbI JlekapToBBl ~ KOOpAMHATBI ~ TOYEK  Ha | B meuenue yueOHo20 200a: TIOHHMAaTh, NMPUMEHSITh B CaMOCTOSATEIIBHOM
KOOPAMHATHI Ha | TNIOCKOCTH. peun, BOCHPUHUMATH (CIyXO3PHUTEIBHO W/WIM Ha CIIyX ¢ y4ETOM YpPOBHS

miaockoctu (10 4)

VYpaBHeHue npsMoii. YrioBor ko3dduiuent,
TAHI'€HC YIja HakKJIOHA, MapajljlelibHble WU
MEePIEHIUKYIISIPHBIE TIPSIMBIE.

VYpaBHeHue  okpyxHocTH.  HaxoxneHue
KOOpJMHAT TOYEK MEepPEeCceYeHMs] OKPYKHOCTH
U IIPSAMO.

Meton KOOpJIMHAT
reOMEeTPUYECKUX 3a/1a4.
Hcnone3oBanne  mertona
MPaKTUYECKUX 3a7auax.

pu penieHun

KOOpJMHAT B

CIIyXOpPEUeBOTO pPa3BUTUS OOy4aIONIMXCsA) W JAOCTATOYHO BHSITHO U
€CTECTBEHHO BOCIPOM3BOJIUTh TEMATHUYECKYI0 M TEPMHHOJOTHYECKYIO
JEKCUKY, a TaKKe JIEKCUKY [0 OpraHu3aluy y4yeOHOM N1eATeNbHOCTH.
BrimonusaTe Gonernueckyro 3apsaky. Mcmonb3oBaTh NaKTHIBHYIO (YCTHO-
JTAKTUIIBHYIO PEUb) B KAYECTBE BCIIOMOTATENILHOTO CPEICTBA OOIICHUSI.

Ilo okonuanuu kascooii yueOHol uyemeepmu: BOCIPUHUMATh Ha CIyX U
BOCIIPOM3BOIUTh TEMATUUECKYIO i TEPMHUHOJIOTHIECKYIO JIEKCUKY yUeOHOM
JTUCITUTIIIMHBI, a TAKXKE JIEKCUKY 110 OpTraHu3aIii YIeOHOU e TeTbHOCTH.
OcBanBaTh TMOHATHE MPSIMOYTOJIBHON CHUCTEMBI KOOPIWHAT, JICKAPTOBBIX
KOOPJUHAT TOYKH.

BrIBOaUTH ypaBHEHUE NPSIMON U OKPYKHOCTH. BBIIENATh NOJHBIA KBagpaT
JUTS HAXOXKICHUSI LICHTpA U pajiuyca OKPYKHOCTHU 0 €€ ypaBHEHHUIO.
Pemarp 3amaum Ha HaxoXXJIEHHE TOYEK IEPECEUEHUs MPSIMBIX H
OKPY>KHOCTEH C MMOMOIIBI0 METO/1a KOOPAUHAT.

Hcnons30BaTh CBOMCTBA YIIIOBOTO KOA(h(dUIIMEHTA IPSMON MPU PEIICHUH
3ajad, Ui ONpe/eNICHUs] PACTIONOKEHHUS MPSMOM.

[TpuMeHsTh KOOPIUHATHI PU PELICHUH T'e€OMETPUUECKUX U MPAKTUYECKUX
3a1a4, s TOCTPOCHHUS MaTeMaTUYeCKUX Mojele pealbHbIX 3a7ad
(«MeTo KOOpIUHATY).

[Tonb30BaThCA IS MOCTPOCHUS U UCCIIEOBAHUM HU(POBBIMU peCypCaMu.
3HAKOMHUTBHCS C UCTOPHUEN pa3BUTUS T€OMETPHUN.

IIpaBuabHbIE

MHOI0YTI 0JIbHUKH.
JIiMHa OKpYKHOCTH U
IJI0LAAb Kpyra.
Bbrunciienune

[IpaBunbHBIE MHOTOYrOJBHHUKH, BBIYHUCIEHUE
UX dJIeMeHToB. Yucio mw M JAIMHA
OKpyXHOCTH. JllmHA JyrH OKpYXHOCTH.
Paguannas mepa yria.

[Inomaas Kpyra ¥ ero 3JeMeHTOB (CEKTopa U

CDOpMy'J'II/IpOBaTL OMpCACIICHUC MPABUIIBHBIX MHOI'OYI'OJIbHUKOB, HAXOJUTb
HUX 3JICMCHTHI.

ITonp30BaThCsl MOHSATHEM JJIUHEI OKPY’KHOCTH, BBEJIEHHBIM C IMOMOIIBIO
paBUJIBbHBIX MHOI'OYI'OJIbBHHUKOB, ONPCACIATL YHUCIO 7T, JJIUHY AOYIU U

paJMaHHyIO Mepy yIiia.
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miomazaei (9 1)

cerMeHTa). Burunmcnenue minomaneit ¢uryp,
BKJIKOYAIOLIUX JIEMEHTBI Kpyra.

[IpoBouTE MEpexo ] OT paJaHHON MEpHI yTiia K TPaJyCHOW U HAa000pOT.
Ornpenenarsd mionaab Kpyra.

BreiBouTh opmynbl (B TpaayCHOM W paauaHHON Mepe) A AJIUH JAYT,
IJIOIIAAEH CEKTOPOB M CETMEHTOB.

Boeramcnare miomaau  GUTyp, BKIFOYAIONAX DIIEMEHTBI OKPYKHOCTH
(kpyra).

HaxonuTte nmuomany B 3aj1ayax peajibHOM )KU3HMU.

JABHKeHUS MJIOCKOCTH
(7 4)

[ToHsiTHE O ABUKEHUU TIOCKOCTH.
[TapannensHbld  MEPEHOC,  MOBOPOT U
cummeTpust. OCU U LIEHTPbl CUMMETPUH.
[IpocTeimme npuMEeHEHNS B PEIICHUH 3a4a4.

Pa3bupars npumMepsl, WTIOCTPUPYIOIIUE TOHSATUS ABUKEHUS, IIEHTPOB U
0Cell CUMMETPHH.

@opMyIUpOBaTh ONPEACICHUS MAPAIIIEIBHOIO MEPEeHoca, MOBOpPOTa M
OCEBOM CHMMETpUH. BBIBOAWTH MX CBOWMCTBA, HAXOJHUTh HEIMOJBUKHbBIC
TOYKH.

HaxoauTs HeHTphl 1 OcH CUMMETPUNA MPOCTEHIINX QUTYP.

[IpuMeHsATh TapauIebHBIA TMEPEHOC W CUMMETPHIO MpPH  PEUICHHH
TeOMETPHUUECKHX 3a/1a4 (pa30oupaTh MPUMEPHI).

Wcnonp30Bath UIsi TOCTPOSHUS M MICCIICIOBAHUN U(PPOBHIE PECYPCHI.

IToBTOpEHHUE,
00001IEeHME,
cUCTeMaTH3al U
HU3y4EeHHOI0
maTtepuaja (8 u)

[ToBTOpEHNE OCHOBHBIX MOHATUH U METOJOB
kKypcoB 7-10 kmaccoB, 0000mmeHHE W
CHUCTEMAaTU3aIU 3HAHUH. [Ipocreiimue
reoMerpuueckue (GUrypel M UX CBOMCTBA.
N3mepeHune reoMeTpuyeCcKuX BEIUYHH.
TpeyroabHUKH.
[TapannensHbie u
MpsIMbIE.

OKpyXHOCTb U KpYT.
MIOCTPOEHHUS. Vsl B
Brnucannele u  omnucaHHbIE
MHOTOYTOJIbHUKOB.

[IpsiMast u OKPYKHOCTb.
YeThIpEXYTroIbHUKMU. Bnucannsie u
ONMCAHHBIE YEThIPEXYTOJIbHUKH.
Teopema [Tudaropa u
TPUTOHOMETPHH. Pemenue

MePIEeHIUKYIIPHbIC

['eomerpuueckue
OKPY>KHOCTH.
OKPY>KHOCTH

Hayaia
o0mux

Bocnpunumatre (CIyXO3pUTENbHO W/WJIM Ha CIyX C Y4E€TOM YpPOBHA
CIIyXOpEUeBOTO pa3BUTHUSl OOydalOUIUXCA) U ONEPUPOBATH CIEAYIOIIMMHU
NOHATUSIMM:  QUTypa, TOuYKa, TMps- Mas, Yroj, MHOTOYTOJbHUK,
paBHOOCIPEHHBI M PaBHOCTOPOHHUH TPEYrOJIbHUKH, MPSIMOYTOIbHBIA
TPEYroJbHUK, MeJHaHa, OHCCeKTpUca U  BbBICOTA  TPEYrOJbHHKA,
napajuiesiorpaMM, pomO, TMpsAMO-  YrOJbHHK, KBajapar, Tpareuus;
OKPY>KHOCTb, KacaTellbHasl; PaBeHCTBO U MoJ00ue Guryp, TpeyrojbHUKOB;
NapauIeIbHOCTh U MEPHEeHIUKYISIPHOCTD MPSIMBIX, YTOJl MEXIY MPSMbIMHU,
CUMMETPHUS OTHOCUTEIIBHO TOUYKHU U MPAMOIL; [UTMHA, PACCTOSIHUE, BEIMYMHA
yria, miomaib, IepuMeTp.

Hcnonb3oBath ¢GopMmyibl: HepuMeTpa U IUIOLMAJAd MHOTOYTOJIbHHKOB,
JUIMHBI OKPYXHOCTH M IUIOIIAAU Kpyra, o00bEéMa MPSIMOYroJILHOTO
napasuieNenunena.

OnepupoBaTh MOHATUAMHU: NPSIMOYTOJIbHAs CUCTEMa KOOPAMHAT, BEKTOD;
WCIIOJIb30BATh 3TU MOHATHUS JJIs IPEACTABICHUS JaHHBIX U pEUICHUs 3a/1ay,
B TOM YHUCJIE U3 APYTUX Y4eOHBIX IPEIMETOB.

Pemiats 3ajaun Ha TOBTOPEHNE OCHOBHBIX NOHITHI, IUTFOCTPALIMIO CBSI3EH
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TPEYTrOJIbHUKOB. MEXIy pa3MYHBIMU YacTsIMU Kypca. BpiOupars MeToa Uisi pelieHus
[IpaBunbpHBIE MHOTOYTOJIBHUKHU. 3a/1a4u.

[IpeoOpazoBanmsi  TUIOCKOCTH.  JIBmkeHUs. | Pemars 3aaun U3 MOBCEAHEBHOM )KU3HHU.

[Monobue. CummeTpusi.

[Lnomane. Berunciienue niomanei.
[Tnomaau mogoOHEIX huryp.
JlekapTOBBI KOOPAUMHATHI HA TIJIOCKOCTH.
BekTops! Ha IIOCKOCTH.




IlIpeomemmnuwie pezynbmamaol yueOH020 Kypca
«Bepoamnocmb u cmamucmuka)

7 KIIACC

[IpencraBnenne JaHHBIX B BUJE TaOUll, AMarpaMm, rpaukoB. 3anoIHEHHUE
TaOJMI, YTEHWE M TMOCTPOCHUE AuarpamMm (CTOJIOMKOBBIX (CTOJIOYATHIX) U
KpYroBbiX). UTeHue rpaukoB peanbHBIX IpoleccoB. M3Bnedenue uHpopMauu
W3 IuarpaMm M TaOJIMIl, UCTIOJIb30BAaHWE U UHTEPIIPETALINSI TaHHBIX.

OnucaTtenbHas CTaTUCTHUKA: CpeHEe apuMeTHUecKoe, MeIuaHa, pa3max,
HauOoJbIlIee M HAMMEHbIlIee 3HAYeHUsT HaOopa YUCIOBBIX MaHHBIX. [Ipumepsl
CIIy4alHOM M3MEHYUBOCTH.

Crny4aitHplil SKcIepUMEHT (OMBIT) U CllydaiiHOe coObITHE. BeposaTHoCTh u
gacToTa. Posib MalOBEpOSTHBIX U MPAKTUYECKHU JJOCTOBEPHBIX COOBITUN B MPUPOJIC
u B o01ecTBe. MoHeTa 1 urpajibHasi KOCTh B TEOPUH BEPOSITHOCTEH.

I'pad, Bepmmna, pedpo. CreneHb BepuuHbl. Yucno pédep u cymmapHas
creneHb BepmuH. [IpeactaBiaenue o cBszHoctu rpada. llenu u nuxnel. I[lytu B
rpadax. O6xon rpada (dinepoB myTh). IlpeacraBneHue o0 OpPUEHTUPOBAHHOM
rpade. Pemenne 3ana4u ¢ moMouiso rpados.

8 KIIACC

[IpencraBnenne naHHBIX B BUJIE TaOJIUII, TUarpaMM, rpad)uKoB.

MHOX€ECTBO, JJEMEHT MHOXKECTBA, IOAMHOXECTBO. Omnepauuu Hax
MHOKECTBAMH: OObEMHEHUE, TepeceueHue, nonoigHeHue. CBoicTBa omepanuii
HaJl MHOXECTBAMM: IIEPEMECTUTEIIBHOE, COYETATEIbHOE, PaCHpPEACIUTENBHOE,
BKJIOUueHus. Hcmonb3oBaHue rpadUyuecKkoro MpeACTaBICHUS MHOXKECTB A
OMMCaHUs peajbHbIX MPOLECCOB U SIBJIECHUMW, IPU PEUICHUHN 3a]1a4.

N3mepenue paccenBaHus JaHHBIX. Jlucniepcus M CTaHIAPTHOE OTKIIOHEHHE
YHCJIOBBIX HA0OpOB. JlnarpaMMa paccenuBaHus.

DOnemeHTapHble COOBITHS ciy4aiiHoro ombita. Ciy4aifHble COOBITHS.
BepositHoct  coObiThif. OmnbITBI € PaBHOBO3MOXKHBIMH  3JIEMEHTAPHBIMU
coObITusiMu. CoryuaiiHeiii BeIOOp. CBsI3b MEXKIy MajJOBEPOSTHBIMHU M MPAKTUYECKH
JIOCTOBEPHBIMH COOBITHUSMH B TIPUPO/IC, OOIIECTBE U HAYKeE.

9 KIIACC

[IpencraBienne qaHHBIX B BUJIE TAOJIHII, TUArpaMM, rpaduKoB.

HepeBo. CBolicTBa J€peBbEB: EAUHCTBEHHOCTh MYTH, CYIIECTBOBAHUE
BUCSYCH BEPIIMHBI, CBSI3b MEXKIY YHCIOM BepIIMH W uyucioMm pédep. Ilpasmio
yMHOKeHus. Pemienne 3amad ¢ momMoIiso rpados.

[IpotuBomnonoxueie coObiTuA. Jumarpamma Diinepa. OObeauHEHHE U
nepeceuenne coOwbiTuil. HecoBmecTHbie  coObitus. Dopmyna  cloKeHHs
BEPOATHOCTEU. YCIOBHass BepoATHOCTh. [IpaBuno ymHOxeHus. HesaBucumsblie
coobiTuda. IlpeacraBneHue skcnepuMEHTa B BUAE JepeBa. PelieHne 3amad Ha
HaxO0XJICHUE BEPOSITHOCTEM C IMOMOUIBIO JEpeBa CIy4YallHOrO 3KCIIEPUMEHTA,
nuarpaMmm Jitnepa.

[lepectanoBku u (akrtopuan. CoyeTaHusi U YUCIO COUEeTaHU. TpeyroibHUK
[Nackamns. Pemenue 3amay ¢ HCTIOIB30BaHHEM KOMOMHATOPHUKH.
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10 KVIACC

[IpencraBienne naHHBIX B BHAE TaOmuL, JuarpaMM, rpaguUKoB,
MHTEpNpeTaurs JaHHbIX. YTeHUe U mocTpoeHue Tabiaul, auarpamm, rpa)ukoB 1o
pEabHBIM JAaHHBIM.

['eomerpuueckass BepoATHOCTh. CiyyallHbIM BBHIOOp TOYKM M3 (GUTYpHl Ha
IIJIOCKOCTH, U3 OTPE3Ka U U3 JYT'U OKPYKHOCTH.

Hcneitanne. Yenex um Heynaya. Cepusi MCHBITAaHWM 10 MEPBOrO yclexa.
Cepust ucnbitanuit bepHymiu. BeposTHOCTH COOBITUH B CEpPUM HUCHBITAHUM
bepnyin.

CiyyaiiHasi BeJIMUMHA W PACIpPENICICHUE BEPOATHOCTEH. MaremaTtnudeckoe
oXuzgaHue U gucnepcus. IIpumepsl  MaTreMaTH4ecKoro  OXUIAAHHUS KAk
TEOPETUUYECKOI0 CPEIHEr0 3HAYEHMs BEIWYMHBL. MareMaTu4ecKoe OXUIaHUE U
OUCIIEPCUSl  CIyYallHOM BEJIMYMHBI «YUCIO YCIEXOB B CEPUM HCIBITAHUU
bepnymmy.

[Tonsitue o 3akoHe OonbpIIMX yKcel. M3MepeHne BepoITHOCTEN C MOMOIIIbIO
yacToT. PoJib 1 3HaUeHHEe 3aK0Ha OOJIBIINX YUCEN B MPUPOJIE U OOIIECTRE.



TemaTnueckoe MIaHUPOBAHKWE MO AUCHUIUIMHE «BeposaTHOCTh M CTATUCTUKA» IpPEICTaBiIeHO Mo rojgaMm oOydenus (7—10
KJIACChI).

OcHOBHBIE BUBI JEATEILHOCTH O0YYaIOIIMXCS MEPEUUCIICHBI IPU U3YUYEHUH KaXKJI0W TEMbI U HaIllpaBJiCHbI HA IOCTH)KEHHE
IUTAaHUPYEMBIX pe3yabTaToB 00yueHus. IlepeyeHb BHIIOB NEATEIBHOCTH MOKET ObITh PACHIMPEH WM COKpPALEH — C YYETOM

BO3MOKHOCTEM M OrpaHUYEHUN 00yUYaroIInXcs, 00YCIOBICHHBIX CTPYKTYPOUM HApYIIEHUSI TIPU TITyXOTE.

7 KJIIACC

O0111ee KOJIMYECTBO YacoB — 34 yaca.

Tembl OcHoBHoOe coJep:kaHue OcHoBHbIE BH/IbI /1eSIT€ILHOCTH 00y4alOIINXCst
(TemaTu4ecKkue
0J10K1/MO1yJIH)
IIpencraBnenue | IlpencraBnenve  JaHHBIX B Tabnuuax. | B meuenue yueb6Ho2o 2o0a: IOHUMATh, IPUMEHSTh B CAMOCTOSATEIBHONW peyH,

AaHHBbIX (7 4)

[TpakTHYeckne BBIYUCICHHS 1O TAOIHMYHBIM
TaHHBIM. VI3BIIeUeHWe W WHTEpIpeTaIus
TaOMMYHBIX JaHHBIX. [IpakThueckas pabota
«Tabauie.

I'padmyaeckoe npeacTaBIeHUe TAHHBIX B BUIC

BOCIIPUHUMATh  (CIIYXO3pHUTEIbHO W/WIW Ha CIyX C Yy4€TOM YpPOBHS
CITyXOpEUYEBOTO Pa3BUTHS O0YUAIOIIUXCS) U JOCTATOUYHO BHATHO M €CTECTBEHHO
BOCIIPOM3BOJUTh TEMATHYECKYI0 U TEPMHUHOJIOTHYECKYIO JIEKCHKY, a TaKKe
JIEKCUKY TI0 OpTaHu3aluy yI4eOHOU NMesATeTbHOCTH. BBIMOTHATE (POHETHUECKYIO
3apsnky. Mcmonp3oBaTh JaKTHIBHYIO (YCTHO-IAKTHIIBHYIO pPE€4Ybh) B KadeCcTBE

KPYTOBBIX,  CTOJOMKOBBIX  (CTOJIOWATHIX) | BCIOMOTATEIILHOTO CPEACTBA OOIIECHUSI.
nuarpamMM. UTeHue u MocTpoeHue auarpamM. | [1o okonuanuu Kadxcoou yueOHOU uemgepmu. BOCIPHHAMATh Ha CIyX U
[Mpumepsr  nmemorpaduveckux  JuarpaMM. | BOCIIPOU3BOJNUTh TEMAaTHYECKYI0 W TEPMHUHOJIOTHYECKYIO JIEKCHUKY Y4YeOHOU

[TpakTruueckas padota «JlparpaMmbD».

JTUCLUIUIMHBL, @ TAKXKe JIEKCUKY 0 OpraHu3alui yueOHOM e TEeIbHOCTH.
OcBauBath crnocoObl MPEICTABICHUS CTATUCTUYECKUX TAHHBIX U YHUCIOBBIX
MacCHBOB C ITOMOIIBIO TAOJHUIl U JAWAarpaMM C MCIOJIb30BAHUEM aKTyalbHBIX U
BaXHBIX JaHHBIX (AeMorpaduyeckue JaHHbIE, MPOU3BOJICTBO MPOMBIILICHHON
U CeNIbCKOXO3SICTBEHHON MPOAYKIIUH, OOIIECTBEHHBIE U IPUPOJIHBIC SBJICHUS).
H3ydate MeToabl paboThl ¢ TAOIMYHBIMU U Tpa@UUECKUMH IPEICTABICHUIMHU
JTAHHBIX C MOMOIIBI0 IU(POBBIX PECYPCOB B XOJIE MPAKTUYECKUX PabOT.

OnucareabHasi | Yucnossie HaOOPBI. Cpennee | OcBanBaTh MOHSATHS: YUCIOBOM HabOp, Mepa LIEHTPAIbHON TEeHICHIHH (Mepa
cratucTuka (8 | apudmeruueckoe. LIEHTpa), B TOM UUCJE cpeiHee apupMeTuyecKkoe, MearaHa.
q) Menuana yuciaoBoro Habopa. YcToiunBocTh | ONHUCHIBATh CTATUCTUYECKHE JAHHBIE C TIOMOIIBIO CPEIHEr0 apuhMETUUECKOTO

Me/IMaHbl.
[Ipaktuyeckas pabora «CpenHue 3HaUCHU.
HauOosiblliee ¥ HauMeHbllee  3HAYEHUS

1 MeauaHbl. Pemarts 3agayn.
I/I3yanL CBOMCTBA CpCAHUX, B TOM YHUCJIC C TIOMOIIBIO HH(prBLIX peCypcCoB, B
XO0[4C MPAKTHUYCCKUX pa60T.
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9HCIIOBOrO Habopa. Pazmax.

OcBauBaTh IOHATHA: HAWMOOJIBIIIEE ¥ HAaWMMEHBIIEE 3HAYEHUS UYHCIOBOIO
MaccuBa, pasMax. Pemath 3amaun Ha BBIOOp cmoco0a OMUCAaHUS JaHHBIX B
COOTBCTCTBHHU C HpHpOI[Oﬁ JaHHBIX U OCJIAMUA UCCIICA0OBaHU .

Cayuaiinas CnyvaitHass ~ u3MeH4YMBOCTh  (mpuMepsbl). | OcBauBaTh MOHSTHS: YacTOTa 3HAUYEHUN B MAacCCHUBE JAHHBIX, IPYNIHPOBKa
U3MEHYUBOCTh Yacrtota 3Ha4eHM B MacCUBE JIaHHBIX. | JAHHBIX, THCTOTpamMMa.
(6 9) ['pynmupoBka. I'ucrorpammel. CrpouTh W aHAJIU3UPOBATH TUCTOTPAMMBI, MOAOUPATH MOAXOISAIINI IIar
[IpakTnueckas pabora «CryyaiiHas | TpPyNIHPOBKH.
U3MEHUYUBOCTD. OcBauBarh rpapuueckue NpPEICTaBICHUS Pa3HBIX BHUJOB  CIy4aiHOMU
U3MEHYUBOCTH, B TOM 4YHCJIE C MOMOIIbIO LHU(POBBIX PECYPCOB, B XOJ€
PAKTHYECKON pabOTHI.
BBenenue B | I'pad, Bepmuna, pebpo. IIpeacraBnenue | OcBauBaTh mOHATUS: Tpad, BepmuHa rpada, pedpo Trpada, creneHb
Teoputo rpadoB | 3a7aun ¢ nomombio rpada. CreneHp | (BaJ€EHTHOCTh BEPIIUHBI), LIETb U IIUKIL.
(4 9) (BaneHTHOCTH) BepuuHBL. Yuciao pébep u | OcBauBaTh NOHATHUS: NyTh B TIpade, »diepoB myTh, 00Xoa rpada,

CyMMapHas CTeneHb BepmuH. Llenp m nukiL
[Iyte B rpade. IIpeacraBieHne o CBA3ZHOCTH

OpPUEHTUPOBaHHBIN rpad.

Pemrate 3amaun Ha OWCK CYyMMBI CTeNeHEW BepminH rpada, Ha Mouck o0xoa
rpada, Ha MOUCK MyTel B OPUEHTUPOBAHHBIX rpadax.

OcBauBarh cIocoObl NMpEACTaBIECHUS 3a7ad U3 Kypca anreOpbl, reoMeTpuw,
TEOPUH BEPOSTHOCTEH, IPYTUX MPEIMETOB ¢ MOMOIBIO I'paoB (KAPThI, CXEMBI,
WIEKTPUUYECKHE LIeNH, (PYHKIIMOHAJIbHBIE COOTBETCTBUS) HA IpUMeEpax.

BepositTHOCTL M
4yacToTra
CJIy4aiiHOT 0
coObITUs (4 4)

rpada. OOxon rpada (9iIepoB  MyTh).
[IpencraBinenne 00  OpUEHTHUPOBAHHBIX
rpadax.

CrnydaifHBIH ONBIT W CIy4alHOE COOBITHE.
BepostHocte m 4yactota coObitHs. Poib
MaJOBEpPOSITHBIX u MPAKTHYECKU

JOCTOBEPHBIX COOBITUH B TpUPOJIE U B
obuiectBe. MoHeTa W wurpajipHas KOCTb B
TEOPUU BEPOATHOCTEH.

[IpakTnueckas pabora «YHacToTa BbINAJCHUS
opray.

OcBanBaTh MOHATHS: CITy4alHBIN OMBIT U CIIydallHOE COOBITHE, MAJIOBEPOSTHOE
U TIPAKTUYECKU JOCTOBEPHOE COOBITHE.

M3ydaTh 3HAYMMOCTh MAJIOBEPOATHBIX COOBITUH B MpHpOAEe U OOIIeCTBE Ha
BaXXHBIX IMpUMepax (aBapuu, HECUACTHBIE CiIy4au, 3aluTa [EePCOHATBHOU
uH(popMalu, epeaada JaHHBIX).

H3ydaTh pojb KIaCCHUYECKUX BEPOSITHOCTHBIX MoOJenel (MOHETa, WrpajibHas
KOCTh) B TEOPUHU BEPOATHOCTEH.

Habmtonate u u3ydaTh 4acTOTy COOBITHI B MPOCTHIX IKCIEPUMEHTaX, B TOM
YHClie C TOMOIIBIO IIU(PPOBBIX PECYPCOB, B XO/I€ MPAKTHUECKON pabOTHI.

O0o0menne wu
cucTeMATH3AlUs
N3y4EeHHOI0

martepuaJia (5 1)

[IpencraBiaenre  gaHHbIX.  OmnmcarenbHas
CTATUCTHKA. BepositHOCTH CITy4aifHOTO
COOBITHSL.

[ToBTOPSATH U3ydEHHOE U BBICTPAUBATh CUCTEMY 3HAHMM.

Pemate 3amaun Ha NOpEACTaBICHHE W OIMCAHUE JAHHBIX C IIOMOUIbIO
U3yUYCHHBIX XapaKTEPUCTHUK.

OOcyxaaTte TpUMEpbl CIYyYalHBIX COOBITHI, MaJOBEPOSITHBIX U MPAKTUYECKU
JIOCTOBEPHBIX CIIy4alHBIX COOBITUH, UX POJIU B IPUPOJIE U )KU3HU YeJI0 BeKa.
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8 KJIACC
OO011ee KOJIMIeCTBO YacoB — 34 Jaca.

Tembl (TeMaTHYECKHE
0JI0KH/ MOy J11)

OcHoBHOE€ CoacpKaHue

OcHoOBHbBIE BH/IbI 1eSITEJIbHOCTH oﬁyqamumxca

IoBTOpeHnue (4 4)

[IpencraBnenne  nmanubix. OnucarenabHas
cratuctuka.  CiydailHast ~ M3MEHUYUBOCTD.
Cpennue unciioBoro Hadopa.

Cnyuaitnele  coObiTus.  BepositHocTH M

yacToTel. Kitaccnueckne wonaenu Teopuu
BCpOfITHOCTGfII MOHCTA U UrpajibHas KOCTb.

B meuenue yuebnozo 2o0a: NOHUMAaThb, NMPUMEHITh B CaMOCTOSTEIbHOU
pevH, BOCTIPUHUMATH (CIYXO3pUTEIBHO W/WIW Ha CIyX C YYETOM YpPOBHS
CIIyXOpPEUeBOTO pPa3BUTUS OOy4aIONIMXCsA) W JAOCTATOYHO BHSITHO U
€CTECTBEHHO BOCIPOM3BOJIUTh TEMATHYECKYI0 U TEPMHUHOJOTHYECKYIO
JIEKCUKY, a TakXKe JIEKCHKY IO OpTraHu3alliyd Y4YeOHOW AeSITeIbHOCTH.
BrimonusaTe Gonernueckyro 3apsaky. Mcmonb3oBaTh NaKTHIBHYIO (YCTHO-
JTAKTUIIBHYIO PEUb) B KAYECTBE BCIIOMOTATENILHOTO CPEICTBA OOIICHUSI.

Ilo okonuanuu kascooii yueOHol uyemeepmu: BOCIPUHUMATh Ha CIyX U
BOCIIPOM3BOIUTh TEMATUUECKYIO i TEPMHUHOJIOTHIECKYIO JIEKCUKY yUeOHOM
JTUCITUTIIIMHBI, a TAKXKE JIEKCUKY 110 OpTraHu3aIii YIeOHOU e TeTbHOCTH.
[1oBTOPATH N3ydEHHOE M BBICTPAMBATH CUCTEMY 3HAHUM.

Pemate 3amaum Ha mpeacTaBIEHHWE W ONMHCAHWE JAHHBIX C TOMOIIBIO
W3YYEHHBIX XapaKTEPUCTHUK.

Pemate 3amaun Ha mpencTaBlIieHHE TPYNIIMPOBAHHBIX JAaHHBIX U OMMCAaHUE
CIy4alHOM U3MEHYUBOCTH.

Pemare 3amaum Ha ompenerIeHHWE YacTOThI CIIy4alHBIX COOBITHH,
oOCyXJeHHEe TPUMEpPOB CIy4alHBIX COOBITUH, MAaJOBEpPOSTHBIX W
MPAKTHYECKU JAOCTOBEPHBIX CIYYalHBIX COOBITHII, UX POJU B MPUPOJIE U
JKW3HU YEJIOBEKA.

OnucarejabHas
CTATHCTHKA.

PaccenBanmne aaHHBIX
(7 9)

Otkinonenus. Jlucnepcusi 4uciaoBoro Habopa.
CrangapTtHoe OTKJIOHEHHE YHCIOBOTO
Habopa. Jluarpammbl paccerBaHUs.

OcBauBarhb IIOHATHA: JUCIICPCUA u CTaHAapTHOC OTKJIOHCHHUC,
HCII0JI30BATh 3TH XapPaKTCPUCTUKHU IJIA OIIMCAHHA paCCCHUBaHUA JaHHBIX.
Breigsurare runoTe3sl 00 OTCYTCTBHHU WJIM HAJIMYUU CBA3U IO JUArpaMMaM
pacCcCuBaHusl.

CTpOI/ITL AuarpaMMbl paCCCUBAHUA 110 UMCIOIMUMCA JaHHBIM, B TOM 4YHUCJIC
C IIOMOIIIBIO KOMIIBIOTECPA.

Mmuo:kectBa (7 4)

MHO0XeCTBO, MOAMHOXKECTBO. Orepanuu Haj
MHOKECTBaMHU: OObETUHEHHE, IepeceueHue,
JOTIOJTHEHHE.

OcBauBaTh MOHATHS: MHOKECTBO, JJIEMEHT MHOKECTBA, IT0IMHOKECTBO.
BoimonHATh omepanuy HajJ MHOKECTBaMU: OOBEAMHEHUE, IepeceucHue,
JIOTIOJTHEHHE.
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CBoiicTBa omepanuii HajJ MHOXXECTBAMHU:
MEPEMECTUTEIBHOE, coYeTaTeNbHOE,
pacrpenenTeNIbHOe, BKIIOUECHUS.
I'paduueckoe mpeacTaBIeHIE MHOXKECTB.

Hcnonn3oBarn CBOMCTBA!
pacrpeaenuTeabHOe, BKIIOUCHHUS.
Hcnonp3oBarhk rpaduueckoe MPEICTABICHHE MHOXKECTB IMPH OMUCAHUU
peabHBIX MPOIIECCOB U SIBIICHHM, IPU PEIICHUH 33]a4 U3 JPYTUX YIEOHBIX
MIPEJIMETOB M KYPCOB.

MNEPEMECTUTCIIBHOC, COYCTaTCIbHOC,

BepositHocTh DneMeHTapHbIe COOBITHSL. Crnyuaitnble | OcBauBaTh MOHATHUS: AJIEMEHTApHOE COObITHE, CiydailHOE COOBITHE Kak
CJIy4aiiHOTO COOBITHS | COOBITHSI. brnaronpusTcTByIOIIME | COBOKYIHOCTD OIaronpUATCTBYIOIINX AJIEMEHTApHBIX  COOBITHH,
(11 g) JJIEMEHTapHble  CcOObITHS.  BeposSTHOCTH | paBHOBO3MOXKHBIE 3JIEMEHTAPHBIE COOBITHSI.
coObiTHil. OnbITEI C PaBHOBO3MOKHBIMU | PemiaTe 3aaun Ha BBIUMCIIEHHE BEPOSATHOCTEN COOBITHII 110 BEPOSITHOCTSIM
AJIeMEHTapHBIMU  cOObITUSIMU.  CilydallHBIN | 3JIEMEHTApHBIX COOBITUN CITy4allHOTO OTIbITA.
BBIOOD. Pemate 3amaun Ha BBIYMCIIEHHE BEPOSTHOCTEH COOBITMM B OMBITaX C
[IpakTnueckas pabora «OnbITHI C | pABHOBO3MOXXHBIMU  DJIEMEHTApHBIMH  COOBITUSIMM, B TOM YHCIE C
PaBHOBO3MOKHBIMH AIIEMEHTAPHBIMU | TIOMOIIIbIO KOMITBIOTEPA.
COOBITHSIMID. [TpoBoIUTH M W3y4aTh OMBITHI C PAaBHOBO3MOKHBIMH 3JIEMEHTapPHBIMU
COOBITHSIMH (C HCIHOJIb30BAHUEM MOHET, HUIPAIbHBIX KOCTEH, ApYrux
MOJIEJICH) B X0J1€ TPAKTUUECKOU PabOTHI.
O0600menne u | [IpencraBnenne  panHbIX.  OmnucarenbHas | [IoBTOpATH M3ydeHHOE U BBICTpPAWBaTh CUCTEMY 3HAHUM.
cUCTeMaTH3al U CTaTHCTHUKA.  BeposATHOCTs  ciywaiiHoro | Pemate 3agaun Ha NpENCTaBICHHE W ONMCAHUE JAHHBIX C IOMOUIBIO
H3Y4YEHHOI0 COOBITHSL. W3YYEHHBIX XapaKTEPUCTHUK.

matepuaja (5 4)

Pemrate 3amaum Ha HaxOXJIEHHE BEPOSATHOCTH CIYyYalHOTO COOBITHS (B
paMKax W3y4eHHOTO).
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9 KJIACC

OO0111ee KOJIMYECTBO YacoB — 34 4aca.

Tembl (TeMaTHYECKHE
0JI0KH/ MOy J11)

OcHoBHOE€ CoacpKaHue

OcHoOBHbBIE BH/IbI 1eSITEJIbHOCTH oﬁyqalomnxca

IoBTOpeHnue (4 4)

[IpencraBnenne  nmanubix. OnucarenabHas
CTaTUCTHUKA. BepostHocTh CIIy4aitHOTO
COOBITHSL.

B meuenue yuebnozo 2o0a: NOHUMAaThb, NMPUMEHITh B CaMOCTOSTEIbHOU
peun, BOCIIPHHUMATH (CIYXO3PHUTEIBHO U /MM Ha CIyX C Y4ETOM YpOBHS
CIIyXOpEYEBOTO pa3BUTHS OOYYAIOMIMXCS) M JIOCTaTOYHO BHSATHO H
€CTECTBEHHO BOCIPOM3BOJUTh TEMATHYECKYHD M TEPMHHOJOTHYECKYIO
JEKCUKY, a TaKKe JIEKCHMKY [0 OpraHu3aluu y4eOHON MAesITeIbHOCTH.
BoinonHaTe poHeTHUeckyro 3apsaaky. Vcrnonb3oBaTe NaKTHIBHYHO (YCTHO-
JAKTWIBHYIO PeUb) B KAYECTBE BCIOMOTaTEIbHOTO CPEJICTBA OOIIECHMSI.

Ilo oxonuanuu xadxcooii yueOHOU uyemeepmu: BOCHPUHUMATh Ha CIyX U
BOCITPOM3BOJUTh TEMATUYECKYIO M TEPMUHOJIOTHUECKYIO JIEKCUKY Y4eOHOM
JTUCHUIUIMHBL, @ TAKXKe JIEKCUKY 10 OpraHu3alui yueOHOM e TeIbHOCTH.
[1oBTOPATH N3ydEHHOE M BBICTPAMBATH CUCTEMY 3HAHUM.

Pemrate 3amaun Ha NpeacTaBICHUWE W ONMCAHUE JAHHBIX C IMOMOIIBIO
M3YYEHHBIX XapaKTEPUCTHUK.

Pemate 3amaum Ha HaxOXJIE€HUE BEPOATHOCTU CIYy4alHOIO COOBITHS (B
paMKax W3y4eHHOTO).

BBenenue B TeopuUIO
rpados (6 4)

HepeBo. CpoiicTBa nepeBa: €IUHCTBEHHOCTb
MyTH, CYIIIECTBOBAHME BHCSYCH BEPIIUHBI,
CBS3b MEXKJY YHCIOM BEpIIMH W YHUCIOM
pé6ep. [IpaBriio yMHOKEHHUS.

OcBauBaTh TOHSATHS: JEpeBO Kak Tpad Oe3 MHKIA, BHCSYas BEpIIMHA
(JiicT), BETBB JIepeBa, MyTh B JIEPEBE, TUAMETp JIepeBa.

W3yuath cBOiCTBa JepeBa: CYIICCTBOBAHHE BHCSYCH  BEpIIMHBI,
€IMHCTBEHHOCTh IyTH MEXIY JBYMsI BEPIIMHAMH, CBS3b MEXIy UYUCIOM
BEPIIUH U YUCIOM pEdEp.

Pemrate 3a7aun Ha MOKMCK M NIEPEYHCIICHUE TYTEH B JIEpeBe, OINpEIeIICHIE
yrcia BepIIMH Wik pédep B JepeBe, 00XoJ OWHAPHOTO JEpeBa, B TOM
YKCIIe ¢ MPUMEHCHUEM MPABUIIA YMHOKCHHSI.

Cay4aiinbie cOOBITHS
(13 g)

IIpotuBomnosioxxkHoe coObiTHe. [Inarpamma
DOiinepa. OObeauHeHHE W TepecedyeHue
coObITHil. HecoBmecTHble coObITHS. Dopmyna
CIOKEHUS BEPOSITHOCTEM. IIpaBumno
YMHOKECHUS BEPOSITHOCTEH. YcnosHas

OcBauBath MOHATHS: B3AUMHO MPOTHUBOIIOJIOKHBIE COOBITHUS, OTIEPAIH HaJ|
coObITHsMH, 0O0BEAMHEHNE U TIepecedyeHrue COObITH, Auarpamma Jilnepa
(Oitnepa—Benna), cOBMeCTHbIE U HECOBMECTHBIE COOBITHSI.

N3yuyaTh T€OpEMBI O BEpPOSITHOCTH O0OBEANHEHUSI ABYX COOBITHI ((hopMysibl
CJI0’KEHUS BEPOSITHOCTEH).
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BEPOSITHOCTb. HesaBucumele COOBITHSL.
[IpencraBnenue Ciayd4ailHOTO 3KCIEPUMEHTA B
BHJIE JIEpEBA.

Pemate 3amaum, B TOM 4YHCIIE TEKCTOBBIE 3a/add Ha OIpEACICHUE
BEPOSATHOCTEH OOBEAMHEHUS W TMepecedyeHusi COOBITUH C TOMOIIBIO
YHCIIOBOH MPSAMOH, TuarpamMm Diisepa, (GopMyIbl CIOKEHHs BEPOSITHOCTEH.
OcBauBarh MOHATHS: NPABWIO YMHOXKEHHUS BEPOSTHOCTEH, YCIOBHAs
BEPOSITHOCTb, HE3aBUCUMBbIE COOBITUS JIEPEBO CIIy4alHOTO OIBITA.

N3yuate cBolicTBa (ONpeneneHus) He3aBUCUMbIX COOBITHH.

Pemate 3amaum Ha onpeieieHUe U UCTIONb30BaHUE HE3aBUCUMBIX COOBITHI.
PemaTte 3amauM Ha MOMCK BEPOSITHOCTEH, B TOM 4YHCIE YCIOBHBIX, C
UCIIOJIb30BAHUEM JIEPEBA CIIy4alHOTO OIBITA.

DJIeMEeHTBbI
koMOuHaTopuku (6 )

KomOunatopHoe  mpaBuio YMHOKEHUSL.
[lepecranoBku. ®akropuan. CoueTaHus Hu
yucno couderanud. TpeyronpHuk Ilackais.

[IpakTnueckas pabota «Bpruncnenue
BEPOSITHOCTEH C MCIOJIb30BaHUEM
KOMOMHATOPHBIX ~ (QYHKUIUH  3IEKTPOHHBIX
TAOJIHID).

OcBauBatb MOHSATHUS: KOMOMHATOpHOE IIPaBUIIO YMHOKEHHUS,
yIOpsIOUEHHAs Mapa, Tpoilka 00bEKTOB, IEPECTaHOBKA, (PAKTOPHAI YUCIIA,
COYETAHME, YUCIIO COYETAHMM, TpeyroubHUK Ilackais.

Pemate 3amaun Ha TepeUYUCICHHE YHOPSAOYECHHBIX TMap, TPOEK,
IIEPEYNCIICHNE TIePECTAHOBOK M COYETAaHWH JJIEMEHTOB Pa3IM4YHBIX

MHOJKECTB.
Pemare 3amaum Ha TNPUMEHEHHWE YHCIAa COYETAaHWH B  airedpe
(cokpaménnoe yMHOKeHHe, OnHOM HbloTOHA).

Pemrate, mnpuMeHsis ~ KOMOWMHATOPWKY, 3aadyd Ha  BBIYUCIICHHE

BEPOSTHOCTEH, B TOM YHUCIIE C TIOMOIIbIO AJIEKTPOHHBIX TAOIHIl B XOJe
MPaKTUYECKON PabOTHI.

O0001mIeHHE ) |

CHCTEMATH3AIMS
H3y4YEHHOTr0
matepuaJja (5 4)

DneMeHTbl KOMOMHATOPUKH.
BeposTHOCTB city4aitHOTO COOBITHSI.

[ToBTOPSITH N3Yy4EHHOE U BBICTPANBATH CUCTEMY 3HAHUH.

Pemarp 3amaun Ha mnepedncieHue KOMOWHAnui (4Yuclia MepecTaHOBOK,
YyHyclla COYeTaHWH), Ha HAXOXKICHHE BEPOSATHOCTEH COOBITUH C
OpPUMEHEHUEM KOMOMHATOPUKH, B TOM YHCIE C HCIOJIb30BAHHEM
TpeyroabHuka [lackans.

Pemarp 3amaun Ha HaxoXXJEHHE BEPOATHOCTEH cOOBITUH (B pamKax
W3YYEHHOTO).
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10 KJIACC
OO011ee KOJIMIeCTBO YacoB — 34 Jaca.

Tempbl

(TemaTu4ecKkue
0JI0KH/ MOy 1)

OcHoBHOE€ CoacpKaHue

OcHoOBHbBIE BH/IbI 1eSITEJIbHOCTH oﬁyqalomnxca

IoBTOpeHnue (4 4)

DneMeHThl KOMOWHATOPUKH.

B meuenue y'{€6H020 eooa. IMOHUMAaTb, IPUMCHATL B CaMOCTOSITEIIFHOM peur, BOCIIPUHUMATD

BepostHocTh CIly4aliHOTO | (CIyXO3pUTEIHHO W/HIIH Ha CITyX C YY4ETOM YPOBHS CIyXOPEUEBOTO Pa3BUTHUS 00YUAIOMIUXCS) U
COOBITHSL. JIOCTaTOYHO BHATHO M €CTECTBEHHO BOCIPOM3BOAUTH TEMATUYECKYIO U TEPMUHOJIOTHUYECKYIO
JEKCUKY, a TakXKe JIEeKCUKY II0 OpraHu3aluu Y4yeOHOM JesITenbHOCTH. BhINONHATH
¢donernueckyo 3apsanky. Mcronp3oBare NakTuibHYIO (YCTHO-TAKTUIBHYIO pPEdb) B KayecTBE
BCIIOMOTaTeJIbHOTO CPEJICTBA OOIIECHUSI.
Ilo oxonuanuu xadxcoou yuebHoU yemeepmu: BOCIPUHMMATh Ha CIyX U BOCIPOU3BOJIUTH
TEMaTUYECKYI0 U TEPMUHOJIOTUYECKYIO JEKCUKY YUeOHOMN TUCIUIUIMHBI, @ TAKKE JEKCHKY IO
OpraHu3auy yueOHOU e TeIbHOCTH.
[ToBTOPATE N3y4EHHOE U BBICTPAUBATH CUCTEMY 3HAHMIA.
Pemath 3amaun Ha nepeuncieHne KOMOWHANUHN (YKUCla MEepEeCTaHOBOK, YHCa COYETaHU), Ha
HAXO0XJIEHUE BEPOSITHOCTEH COOBITHII C NpUMEHEHHMEM KOMOMHATOPUKH, B TOM 4YHCIE C
UCIIOJIb30BaHuEM TpeyroyibHuKa [lackans.
Pemrate 3aaun Ha HaXOXKIEHHWE BEPOSITHOCTEH COOBITHI (B paMKaxX U3YYEHHOTO).
I'eomeTpuueckas | ['eomerpuueckas OcBauBaTh MOHATHE T€OMETPUUECKON BEPOSITHOCTH.
BEPOATHOCTHL (4 | BEPOATHOCTb. Crnyuaiiabiii | PemaTh 3ajaun Ha Hax0XACHUE BEPOSITHOCTEH B OMbITaX, MPEACTABUMBIX KaK BHIOOD TOYEK U3
4) BBIOOP TOYKM U3 (UIYyphl HAa | MHOTOYTOJIbHHUKA, KPyra, OTpe3Ka UIH IyTU OKPYKHOCTH, YUUCIOBOTO MPOMEKYTKA.
IUIOCKOCTH, M3 OTpe3Ka, U3
JYTH OKPY>KHOCTH.
HUcnbiTanus HcneiTanue. Yenex u | OcBauBaTh MOHATHUS: UCIIBITAHUE, DJIEMEHTApPHOE COOBITHE B UCIBITAHUU (YCIIEX U HEyAaua),
Bepuyaiau (8 1) Heynauya. Cepusi UCHBITAaHUH | Cepus UCIBITAHUM, HACTYIIJICHUE IEPBOTO ycnexa (HeyaauM), cepus UcIbITaHui bepHymu.
10 MepPBOTO ycrexa. | Pemmath 3amaun Ha HaxoXKJIEHUE BEPOATHOCTEW COOBITUH B CEpUU HCIBITAHUN O TEPBOTO
UcnpiTanus bepuynnu. | ycexa, B TOM 4Hciie ¢ MpUMEHEHHEM (POPMYIIBI CyMMBI T€OMETPUUECKON MTPOTPECCUU.
BepositHoctu  coOwiTuii B | Pemiarh 3amaun Ha HaXOKJIEHHE BEPOSITHOCTEH JIEMEHTAPHBIX COOBITUI B CEPUHU HCIIBITAHHIMA

cepuu ucnbITaHui bepHyiu.
IIpakTrueckas pabota
«McnsiTanus beprymmy.

beprynnm, Ha HaXOKIEHUE BEPOATHOCTH ONPENEIEHHOIO YUCIIA YCIIEXOB B CEPUU UCIIBITAHNUN
bepuymn.
M3yuaTh B XOJ€ MpakTHUeCKOH paldoThl, B TOM 4YHCJIE C MOMOIIbIO IU(PPOBBIX PECYpPCOB,
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CBOMCTBA BEPOSATHOCTHU B CEPUM UCIBITAaHUN bepHyun.

Cayuaiinas
BesinunHa (8 u)

CnyuaiiHass ~ BeIMYMHA U
pacnpeneneHue
BEPOSATHOCTEM.
MareMaTH4ecKoe OXKHIaHHUE

U JHUCHEpPCUs  CIIy4yalHOU
BEJIMYMHBL. [Ipumepst
MaTeMaTH4eCKOr0 OXKUAAHUS
KakK TEOPETUYECKOTO
CpeIHEro 3HAYEeHUS
BEJIMYMHBI.

[TonsiTe o 3akoHe OOJIBLINX
YHUCEL. N3mepenue

BEPOSATHOCTEN C IOMOIIBIO
yacToT. IIpumenenue 3akoHa
OOJIBIINX YHCE.

OcBoUTh MOHATHS: CiIydailHash BEMYMHA, 3HAUCHUE CIy4yaHOW BEJIIMYMHBI, PACIPEICIICHHUE
BEPOSITHOCTEM.

N3ydate u 00CYyXIaTh MPUMEPHl TUCKPETHBIX U HETPEPHIBHBIX CIYYaWHBIX BEJIWYUH (POCT,
BEC 4eJI0 BEKa, YMCIECHHOCTh HACEJICHMS], APYTrUue€ U3MEHUYMUBBIC BEJIMUYMHBI, PACCMOTPEHHBIC B
KypCe CTaTHCTUKH), MOJCIBHBIX CIyJalHBIX BEJIMYUH, CBA3aHHBIX CO CIIYYalHBIMHU OIBITAMH
(6pocaHne MOHETBI, UTPATIBHONU KOCTH, CO CIIy4ailHbIM BHIOOPOM U T. I1.).

OcBauBaTh MOHATHS: MaTEMAaTUUYECKOE OXXUJAHUE CIy4alHOW BEJMYMHBI KaK TEOPETHYECKOE
CpenHee 3HayeHWe, TUCIIEPCUSl CIYYaliHOW BETMYMHBI KaK aHAJIOT JTUCIEPCHUH YHUCIOBOTO
Habopa.

Pemares 3amaur Ha BBIYMCIIEHWE MAaTEMAaTHYECKOTO OXHUIAHHUS W JUCIEPCHUU JUCKPETHOU
CTy4ailHOM BEJIMYWHBI TI0 3aJaHHOMY paCIpeeiCHHI0, B TOM YHCIIE 3ajad, CBS3aHHBIX CO
CTPaxOBaHHUEM M JIOTEPESIMHU.

3HAKOMHTHCS C MaTEeMaTHYCCKHM OXKHJAHHEM W JTUCIIEPCUEH HEKOTOPBIX paclpe/elieHuid, B
TOM YHCJIC pachpenesieHus CIydyalHOW BETUYHHBI «UHUCIIO YCIEXOB» B CEPUU HCIIBITAHUU
beprymn.

N3ydaTh 4acTOTy COOBITHS B MOBTOPSIOIINXCS CAyYailHBIX OIMBITaX KaK CIY4alHYIO BETMYHUHY.
3HaAKOMHUTBHCS C 3aKOHOM O0JIbIINX Yyucen (B ¢popme bepHymnn): nmpu O0NBIIOM YHCIIE ONBITOB
4acToTa COOBITHS OJIM3KA K €r0 BEPOSTHOCTH.

Pemate 3agaun Ha U3BMEPEHUE BEPOSITHOCTEN C TOMOIIIBIO YaCTOT.

OOGcyxaTh pojib 3akOHA OOJIBIIUX YHCET B OOOCHOBAaHWM YaCTOTHOTO METOJa H3MEpPEHUS
BEPOSITHOCTEH.

OO6cyxaTh 3aKOH OOJBIIUX YHUCEN KaK IMPOSBICHUE CTAaTHCTUYECKOM YCTONYMBOCTH B
W3MEHYUBBIX SIBJICHUX, POJIb 3aKOHA OOJIBIINX YMCEN B IPUPOJE U B )KH3HHU YEJIOBEKa.

O06o0menne U
cUcTeMaTH3alUsA
U3y4YEeHHOI0
marepuaja (10 u)

IIpencraBienue JAHHBIX.
OnucarenpHas  CTaTUCTHKA.
BepositHoCcTh CIIy4alHOIO
COOBITHSL. OneMeHTbI

koMOuHaTopuku. CiydaiiHble
BEJIMYUHBI M PACIIPEIeTICHHSL.

HOBTOpHTB HU3Y4YCHHOC U BBICTPAUBATHL CUCTEMY 3HAHUM.
Pemars 3a7aumn Ha npeaACTaBJICHHUC U OIMMCAHNC JJaHHbIX.
Pemars 3agaun Ha HaxXoXJICHHUE BepOHTHOCTeﬁ CO6BITPII>'I, B TOM 4YHCJIC B OIbITax C

PaBHOBO3MOKHBIMH ~ AJIEMCHTAapPHBIMU ~ COOBITHUSIMH,  BEpPOSITHOCTEH  OOBEAWMHEHUS U
nepecedeHusi COOBITUH, BBIYHCIATH BEPOSTHOCTH B OMNBITAX C CEPUSAMH  CIy4alHBIX
HUCIILITAHUM.
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IHoaxoasl K oneHKe 00pa3oBaTeJIbHbIX Pe3yJabTATOB IJIyXHX 00y4alOIIMXCH 110
y4eOHBIM npeaMeraM Hukia «MaremaTuka»

[Ipu omeHke pe3yabTaTOB OOyYEeHHS MaTeMaTHKe, BKJIIOYas anreopy,
T€OMETPUIO, BEPOSITHOCTh M CTATUCTHUKY, HEOOXOJIMMO YYUTHIBATH OCOOEHHOCTHU
pedeBoro u  OOIIEro pa3BUTHSA, MBICIUTEIBHON  JIESITEIBHOCTH  TIIYyXHUX
oOyuvaromuxcs. JJonyckaercs audpepeHmpoBaHHas OleHKa.

I'paduk wu coxepkaHue JTUArHOCTUK pa3padaThIBacTCs YUHUTEIEM U
yTBEpKAACTCS aJMUHHUCTpalMei oOpa3oBaTeabHON opranusanuu. Kpurepuu
OIICHKM YCTHBIX M TIMCBMEHHBIX pabOT pa3pabdaThiBalOTCS OpraHuU3alue
CaMOCTOSITEIbHO U (UKCUPYIOTCS B JIOKadbHOM akTe. Ilpu omnpeneneHun
KPUTEPUEB OLICHKU CIEYyEeT YUYUTHIBATH OCOOBIC 0Opa3oBaTelibHBbIC MOTPEOHOCTH
rryxux oOywaromuxcs. OleHKa pe3yJbTaToB OOy4eHUs JI0KHA BBICTPAUBAThCS
UCXO/I U3 TIOHUMAaHUS TOTO, YTO OOYYAIOIIUICS MOT OCO3HAHHO YCBOUTH YUCOHBIM
Marepua.

BaxapiM B olleHKe paboOT SBISETCS TO, YTO BCE OUIMOKH JIODKHBI OBITh
UCIIPaBJI€HbI, a TIOCJIE€ JTOTO  3aKPEIUICHO TMPaBUJIBHOE  BBHITIOJHEHUE
COOTBETCTBYIOIIUX JIEUCTBUU.

Ha kaxxjom rogy oOydeHust TpOBOASITCS Pa3IUYHbIE BUJIbI JUATHOCTUKU

— cTapToBas (BXOJHOE OLICHUBAHUE);

— TEKyIasl TUarHOCTUKA;

— IIPOMEXKYTOYHAsl TUarHOCTUKA.

CrapToBasi AMATHOCTUKA

HasnaueHue cTapToBOIi TUarHOCTUKU — BBISIBUTH TOTOBHOCTH 00 YyYarOIINXCS
K OCBOCHHUIO MAaTEMAaTHKU Ha MPEJCTOSIIEM TOAy 00yUeHUs; KAYeCTBO OCTATOUYHBIX
3HAHMM O0OydYaroumxcss 3a MpeAbIIyIIdiA y4eOHBIM TOJ; CHPOrHO3MPOBATH
METOANYECKUE MPUEMBI, CPEICTBA KOPPEKIIMOHHO-TIEAArOTUYECKOTO BO3JEHCTBUS
C y4€TOM YPOBHS aKTyallbHOTO pa3BUTHUs OOYyUYAIOIIMUXCA M UX MOTEHIMANa K
OCBOCHHIO COJICPKAHUS TaHHOW YICOHOUW NUCITUTIIIMHBI.

Henenecoobpa3no mpoBOAUTH CTApPTOBYIO JMATHOCTHKY Ha 2-0M ydeOHOMU
Hezlele: KOHTpoJbHas pabora TpenBapsercs IMOBTOPEHHEM  OCBOCHHOTO
Marepuana.

[lo 3aBepmieHun padOTHl OOyYarOIMMCS MPEIOCTABISAECTCS BpeMs Ha
camompoBepKy. B xome Bceil KOHTpPOJNBHON pabOThl 00ydYarouuecss MOTyT
MOJIb30BAThCS YEPHOBUKOM. B BHIE CIPaBOYHBIX MAaTEPUATIOB OOYYAIOIINXCS
MOTYT OBITH MPEUIOKEHBI (B Cliydae HEOOXOIWMOCTH) aJTOPUTMBI BBITIOJIHCHUS
TOTO WM HWHOTO BHUAA JEATEIBbHOCTU. [IpOJOIKUTENBHOCTh BBINOJIHEHUS
00y4JaroIIMMHCS KOHTPOIBHOM paboThl —1 ypoK.

Texkyuiasi AMarHOCTHKA

Texyimast mpoBepKa OCYIIECTBISETCS B TIPOIECCE OCBOCHUS 00yYarOIIUMHUCS
Kaxaoi TeMbl. OHa MPOXOAUT B BHJIE ONPOCOB, BBIMOJHEHUS CAMOCTOSITEIbHBIX
pabotr. Kpome TOro, mo HMKIY H3YyYEHHBIX TEMAaTHYECKUX pa3AEOB YUYUTEIb
OpraHU3yeT KOHTPOJIbHBIE pabOThl MO YKa3aHHBIM B MPOrpaMMe TEMATHYECKUM
pazzenam.
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B koHue kaxnod ydeOHOM YeTBepTH B paMKaxX TKYLIErOo KOHTPOJISA
00s13aTeNTbHO OPTraHU3yeTCsi MOHHUTOPUHI, OPHUEHTUPOBAHHBI Ha NpOBEpKy
80CNPUAMUA HA CIYX U B0CNPOU3EEOEHU. MEMAMUYECKOU U MePMUHON0SUUECKOU
JIEKCUKU YUeOHOU OUCYUNIUHBI, 4 MAKH#Ce JeKCUKU N0 OpeanHu3ayuu yyeOHou
OoesimenvHocmu. JlaHHasi TNpoBepKa IUIAHUPYETCS U TPOBOJUTCS YUUTEIEM-
MPEAMETHUKOM COBMECTHO C y4uTesneM-aedexrosorom (Cypaorenarorom),
KOTOPBIN BeNET crieruanbHble (KOPPEKIIMOHHBIC) 3aHATHSI «Pa3BUTHE BOCIIPUATHS
Y BOCIIPOU3BEACHUS YCTHON peUum.

Oyenusanue KOHMPOILHOU pabombl

OTBeET OLIEHUBAETCSI OTMETKOM «5» B CIEAYIOIINX CIydasX:

— paboTa BBINOJHEHA MMOJTHOCTHIO;

— B JIOTUYECKHUX PACCYKJICHHUSIX U OOOCHOBAHHMH PEIICHUS HET MPOOEJIOB U
OIINOOK;

— B pEIICHUU HET MAaTEeMAaTHYECKUX OITMOOK (BO3MOXHa OJHA HETOYHOCTD,
OTHCKA, KOTOpasi HE SIBJISCTCS CIAEJCTBUEM HE3HAHUS WU HETIOHUMAHUS y4eOHOTO
MaTepuana).

OtMeTKa «4» CTAaBUTCS B CIAEAYIONIUX CIIyYasX:

— paboTa BBIMOJHEHA TMOJHOCTBIO, HO OOOCHOBAaHMS IIIarOB PEIICHUS
HEJOCTAaTOYHbl (€cM yMeHHe OOOCHOBBIBATH PACCYXXKJICHHS HE SBUJIOCH
CHCIUATBHBIM 00bEKTOM IPOBEPKH);

— JIONYIIEHBI OJIHA OIIMOKAa WJIM eCTh JBa-TpU HeAouéTa B BBIKIAJKAX,
pUCYHKaX, deprexax wwin Tpaduxax (ecinu 3T BUIbI pabOT HE SBISIINCH
CHEIUaTbHBIM 00bEKTOM MPOBEPKHU).

OtmeTKa «3» CTaBUTCS B CASAYIOMIMX CIyYasx:

— JomyiieHo Ooisiee oAHOW OmMOKM Wi Oosee ABYX-TpEX HETOYETOB B
BBIKJIQ/IKAX, uepTexkax wid rpadukax, HO oOyyaromuica o0jaaaer
00s3aTEIbHBIMU YMEHUSIMU TI0 TIPOBEPSIEMOI TEME.

OT1MeTKa «2» CTaBUTCS B CIACAYIOIINX CIydasx:

—  JIONYIIEHbl  CYIIECTBEHHbIE  OIIMOKH, JIEMOHCTPHPYIOIIUE, YTO
oOydJaromuiicst He 06J1a1aeT 00s3aTeIPHBIMU YMEHUSMH 110 JAHHOW TeME B TTOJTHOM
Mepe.

IIpoMe:kyToUHAS JMATHOCTHKA

[TpoMeXyTOUHBIN KOHTPOJIb TO3BOJIIET YCTAHOBUTH YPOBEHb OCBOCHUS
OoOy4JaromMMHCS MPOTPAMMHOTO MaTephaia MO0 OKOHYAaHWU KaXIou y4eOHOM
YeTBEPTH/TPUMECTpa U Ha KOHEIl yueOHOro roaa. Bpems BeimoaHeHUs: paboThl — 1
ypok. B koHTposbHOM paboTe meinecooOpa3Ho o0eCHeunTh COYETaHHWE 3aJaHui
0a30BOT0 ¥ MOBHIIIICHHOTO YPOBHEH.




