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MyHununajabHoe 010/:KeTHOe 001e00pa3oBaTeibHOe YUpeKIeHne
ropoackoro okpyra Toabsatru «JInmei Ne 6
umenu I'epost CoBerckoro Corsa Anekcanapa Marseesnua MaTpocoBay

PACCMOTPEHA COI'JTACOBAHA YTBEPXJIAEHA

Ha 3acenannu kadenps 3amMecTUTENb AUPEKTOpa [Tpukazom no MBY «Jluneit Ne6y
MaTEeMaTHKU mo YBP Ne387-on ot 30.08.2022 .
[Ipotokon Nel ot 29.08.2022r. OBunHHUKOBa H. A Hupexktop MBY «JIunei No6y»
3aBenyromnuii kageapoit Munyk E. 1O.

Kucenesa A.C.

PABOYASI IPOTPAMMA
HPEIMET «MATEMATHKA»
BA30OBbIII YPOBEHD
5-9 kaaccwl

KosmuecTBo 4acoB no yueOHoMy miaany: S kiacc - 204 4. B rof, 6 4. B HEZIEIO;
6 xiacc -204 4. B rox, 6 4. B HELETIO;
7 knacc - 204 4. B roj, 6 4. B HEAEIIO;
8 ximacc - 204 4. B roj, 6 4. B HEENIO;
9 knacc - 204 4. B roa, 6 4. B HEJEIIIO.

CocraBnena B coorBerctBuu ¢ IlpumepHoil paGoueil mporpammoii no maremaruke. Ogo0OpeHa
pemieHueM (enepanbHOr0 y4eOHO-METOIUYECKOT0 OOBEIWHEHHUs MO O00IIeMy O00pa30BaHHUIO,
npotokon 3/21ot 27.09.2021 1.

Y4eOHuKH:

Hopodees I'.B., Ilerepcon JI.I'. Matemaruka (B 2 yactsx), 5 kinacc. M.: BUHOM. JlaGoparopus
3Hanuii; [Ipocsemenue, 2022 r.;

Hopodees I'.B., [lerepcon JI.I'. Marematuka (B 3 gactsx), 6 kimacc. M.: BUHOM. Jlaboparopus
3Hanuii; [Ipocsemenue, 2022 r.;

Yactp 1: Mopakosuu A.I'.; Yacte 2: Mopakosuu A.I'. u apyrue; noj peaakuueii Mopakosuya
A.I'. Anrebpa (B 2 yactsx), 7 knacc. M.: MHemo3uHa, 2022 r.;

Yactp 1: Mopakosuu A.I'.; Yacte 2: Mopakosuu A.I'. u apyrue; noj peaakuueii Mopakosuya
A.I'. Anrebpa (B 2 gyactsx), 8 kinacc. M.: Muemo3uHa, 2022 r.;

Yacte 1: Mopakosuu A.I'.; Hacte 2: Mopakosuu A.I'. u npyrue; noj penakuueit MopakoBuya
A.I'. Anrebpa (B 2 gyactsx), 9 knace. M.: Muemo3uHa, 2022 r.;

Aranacsa JI.C., byty3oB B.®., Kagomuer C.b. u ap. 'eomerpus, 7-9 knacc. M.: [Ipocsemienue,
2022 r.

TonesarTu
2022



INOACHUTEJIBHASA 3ATINCKA

OBIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «MATEMATHUKA»

PabGouas mporpamMma mo maremaTuke s oOywaromuxcs 5—9 kiaccoB pa3paboraHa Ha
ocHoBe DesiepalIbHOTO TOCYIapCTBEHHOIO 00pa30BaTEIbHOIO CTaHAApTa OCHOBHOTO OOILEro
oOpa3oBaHusi € Yy4€TOM M COBPEMEHHBIX MHUPOBBIX TpEOOBaHMN, TPEABABISIEMBIX K
MaTeMaTHYeCKOMy OOpa3oBaHHIO, W TPAJAMLUNA POCCHICKOTO 0Opa3oBaHMs, KOTOpBIE
00eCTeYnBaOT OBJIQJCHUE KIIIOUYEBBIMU KOMIIETCHIIMSMHU, COCTaBJISIIOIIMMU OCHOBY IS
HENPEPHIBHOIO O00pa30BaHUs U CaMOPAa3BUTHs, a TakKe LEJIOCTHOCTh OOIEKYIbTYpHOIO,
JUYHOCTHOTO W TIO3HABATENLHOTO pa3BUTHs oOydaromuxcs. B pabouell mporpamMMe ydTeHbBI
uaen u nojoxeHus KoHmenuu pa3BUTHS MaTemMaTHyeckoro oOpasoBanusi B Poccuiickoii
denepanuu.

B smnoxy nudposoii Tpancopmaruu Bcex cep YeIOBEUYECKON ACATEILHOCTH HEBO3MOXKHO
CcTaThb 0Opa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0Oe3 0a30BOM MaTeMaTH4YecKOW MOATOTOBKH.
VY3ke B IIKOJIE MAaTEeMaTHKa CITY>KUT OTIOPHBIM IIPEIMETOM JUISl U3YYEHUSI CMEXKHBIX JUCLIHUIUINH, a
Mociie IIKOJIBI PeabHOM HEeOOXOAMMOCTBIO CTAaHOBUTCS HEIMpEephIBHOE O0pa3oBaHUE, YTO
TpeOyeT TMONHOIEHHOW 0a30BOi 00I1Ie00pa3oBaTeIbHOM TIOATOTOBKHM, B TOM 4YHCIIE U
MaTeMaTHU4eCcKoil. ITo 00yCIOBIEHO TEM, YTO B HAIIM JTHU PACTET YMCiIO mpodeccuit, CBI3aHHBIX
C HEMOCPE/ICTBEHHBIM NPUMEHEHHEM MaTeMaTHKH: M B cepe SKOHOMHUKH, U B OW3Hece, U B
TEXHOJIOTHYECKHX O00JIacTsAX, U Jaxe B rymaHuTapHbeix cdepax. Takum obOpazom, Kpyr
IIKOJIBHUKOB, JIJIs1 KOTOPBIX MAaTeMaTHKa MOXET CTaTh 3HAYUMBIM MIPEIMETOM, PACIIHPSIETCA.

[IpakTyeckas MOJIE3HOCTh MATEMATHKH OOYCIIOBJIEHA TEM, YTO €€ NPEAMETOM SBIISIOTCS
byHaaMeHTalbHBIE CTPYKTYPBI HAIIEr0 MHpPA: MPOCTPAHCTBEHHBIE (OPMBI M KOJIUYECTBEHHBIC
OTHONICHHUSI OT TMPOCTEUIINX, YCBAUBAEMBIX B HEMOCPEACTBEHHOM OMbBITE, A0 JIOCTAaTOYHO
CJIO)KHBIX, HEOOXOIMMBIX JMJISi Pa3BUTUS HAYYHBIX WM TPHKIATHBIX HACH. be3 KOHKpeTHBIX
MaTeMaTHUYECKUX 3HAHWW 3aTPYAHEHO MOHUMAaHHE MPUHILMUIIOB YCTPOMCTBA M HCHOJB30BaHUS
COBPEMEHHOW TEXHUKH, BOCHpPHUATHE W HMHTEPIPETAusi pa3HOOOpa3HOW COLMAIBHOM,
SKOHOMMYECKOH, MOTUTHYECKON nHpopmannu, Maiod3(heKkTUBHA MMOBCEAHEBHAS MpPaKTHUYECKas
NesITeIbHOCTh. KaXoMy 4YellOBeKY B CBOEH JKM3HM TPHUXOIUTCS BBINONHATH PAcu€Thl H
COCTaBIISITh AITOPUTMBI, HAXOAUThH U MIPUMEHATH (POPMYIIBI, BIAaI€Th MPAKTUIECKUMH TpUEMaMHU
TEOMETPUYECKUX H3MEPEHH M MOCTPOCHUH, YUTAaTh WH(POPMAINIO, MPEICTABICHHYIO B BUJIC
TabnauI, AMarpaMM W TpaduKoB, JKUTh B YCJIOBUSAX HEONPEAEIEHHOCTH M IMOHHUMATh
BEPOSATHOCTHBIN XapakTep CIIy4alHbIX COOBITHI.

OnHOBpEMEHHO C paclIMpeHueM cep NMPUMEHEHUS MaTeMaTHUKU B COBPEMEHHOM OOIIEeCTBE
BcE OoJjiee BaXHBIM CTAaHOBUTCS MAaTeMAaTHYECKHH CTHJIb MBIIUICHUS, MPOSBISIFOIIUICS B
oTpe/ieNIEHHBIX YMCTBEHHBIX HaBbIKaxX. B mporecce u3ydeHns MaTeMaTHKHU B apceHas MPUEMOB U
METO/IOB MBIIUICHHS YEIOBEKAa €CTECTBEHHBIM 00pa3oM BKJIIOYAIOTCS WHIYKIHS U JEITyKIIHS,
o0o0mieHne W KOHKpETH3als, aHalu3 M CHHTEe3, Kiaccu(uKaluus W cucTeMaTH3alus,
abcrparupoBanne W aHanorus. OOBEKTHI MaTEeMaTHYECKHX YMO3AKIIOUSHHH, NpaBUiIa HUX
KOHCTPYUPOBAHMS PACKPBIBAIOT MEXAaHU3M JIOTHUECKUX MOCTPOEHUH, CIIOCOOCTBYIOT BBIpaOOTKE
yMeHus: (HopMyIupoBaTh, OOOCHOBBIBATh M JIOKA3bIBATh CYKICHHWS, TEM CAMBIM pPa3BHBAIOT
JOrMYeckoe MblluieHHe. Beaymas ponb NpuHaUIeKUT MaTeMaTHke M B (OpMHpPOBAHUM
QITOPUTMUYECKOH KOMITOHEHTHI MBIIIJICHUS U BOCIIUTAHUU YMEHHUHU JEHCTBOBATH 110 33/1aHHBIM
QITOPUTMaM, COBEPILEHCTBOBAaTh M3BECTHBIE U KOHCTPYHPOBaTh HOBBIE. B mporecce penieHus
3a7a4 — OCHOBOW y4eOHOH IesITeThbHOCTH Ha YpOKaX MaTeMaTHKH — Pa3BUBAIOTCS TaKKe
TBOpYECKAas U MPUKJIaHAsi CTOPOHBI MBIIIUICHUS.

OOyuenue MaTemaTuke Ja€T BO3MOXKHOCTb Ppa3BUBAaTh Yy OOYYarOMIMXCS TOYHYIO,
palMOHATIBHYIO U MH(POPMATUBHYIO Peyb, YMEHUE OTOMpATh Hanbosee MOAXOAAIINE S3bIKOBBIE,
CHUMBOJIMUYECKHE, TpaUUecKhe CpencTBa JUISl BBIPAKEHUS CYXKICHHH W HArSIIHOTO WX
Ipe/ICTaBICHHUS.

HeoOxomuMbIM KOMIOHEHTOM OOMIeH KYJIbTYphl B COBPEMEHHOM TOJIKOBAaHUH SIBIISIETCS
o0111ee 3HAKOMCTBO C METOJIaMH TO3HAHMS JCHCTBUTEIBHOCTH, MPEACTABICHUE O MpeaMeTe U



METOAdaX MAaTCMAaTUKH, UX OTJIMYHI OT MCTOHOB APYTHUX CCTCCTBCHHBIX WU I'YMAaHUTAPHBIX HAYK,
00 OCOOCHHOCTSIX TPHUMEHEHUS MAaTeMAaTHKH Ui PEIICHUS HAYYHBIX M HPUKIAIHBIX 3a/1ad.
TakuM oOpa3omM, mMareMaTudeckoe oOpa3oBaHUE BHOCUT CBOM BKJIaa B (pOpMHUpOBaHHE OOIICH
KyJbTYPBI Y€TOBEKA.

W3yueHre MaTeMaTHKH Tak)Ke CIOCOOCTBYET 3CTETHUYECKOMY BOCIIUTAHUIO YEJIOBEKA,
NOHUMAHHIO  KpPacoThl W  H3SIIECTBA MAaTEMAaTHYECKUX  PACCY)KICHUH, BOCIPHUATHIO
reoMeTpruuecKux (hopM, yCBOCHHUIO UI€U CHMMETPHUH.

OEJU U OCOBEHHOCTHU U3YYEHUSA YYEBHOI'O IIPEAMETA
«MATEMATHKA». 5-9 KIIACCbI

[TpropuTeTHBIMU LENAIMU O0YYEHUSI MaTeMaTHKe B 5S—9 kiaccax sBISIOTCS:

¢ hOpMHPOBaHHE IICHTPAIBHBIX MaTeMaTUYeCKUX MOHATHH (YUCIIO, BETMYMHA, T€OMETPHYECKast
¢durypa, mnepeMeHHas, BEpPOATHOCTb, (QYHKIHs), OOECHEYMBAIOUIMX IPEEMCTBEHHOCTh U
MEPCIEKTUBHOCTh MaTEMATUYECKOTO 00pa30BaHMsI 00yUYaIOIINXCS;

® [I0/IBEJICHNE OOYYArOIMXCs Ha JOCTYMHOM JUISI HUX YPOBHE K OCO3HAHHMIO B3aUMOCBSI3H
MaTeMaTUKU M OKPY)KAIOIIEro MHpa, TMOHMMaHHE MaTeMaTWKU KaK 4acTH OOmIeH KylIbTyphl
4eJI0BEUECTBA;

® Pa3BUTHE MHTEIUICKTYaJIbHBIX M TBOPUYECKHX CIOCOOHOCTEH 0Oydaromuxcs, MO3HaBaTEIbHOM
aKTHBHOCTH, WCCJIEOBATEIbCKUX YMEHHUH, KPUTUYHOCTH MBIIUICHUS, HHTEpPECa K M3YUYCHHIO
MaTEeMaTUKU;

e hopMupoBaHHe (YHKIIMOHATIHHOW MaTeMaTH4eCKOW TIPaMOTHOCTH: YMEHHUS pacliO3HaBaTh
OpPOSIBIICHUST MaTEMaTUYeCKUX MOHSATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEaJIbHBIX
KU3HCHHBIX CHUTYallsIX W TPH HM3YYCHHH JPYTUX Y4YeOHBIX MPEIMETOB, MPOSBICHUS
3aBUCHMOCTEH M 3aKOHOMEPHOCTEH, (popMyIHpOBaTh MX Ha S3bIKE MaTEMAaTUKU U CO3/1aBaTh
MaTeMaTHYeCKHUEe MOJEIH, MPUMEHATh OCBOCHHBIM MaTeMaTHUYECKHH ammapar AJisi pelieHus
NPaKTUKO-OPUEHTUPOBAHHBIX ~ 33/1a4, HHTEPIPETUPOBATH W  OLEHUBATH  IOJYYCHHBIC
PE3yNbTaThI.

OcCHOBHBIC IMHUH COJICPKAHUS Kypca MaTeMaTHK B 5—9 kiaccax: «Uucna u BBIYUCICHUSY,
«Anrebpa» («AnreOpandyeckue BBIPAKEHUS», «YPAaBHEHHS W HEPABEHCTBa»), «DyHKIHUN»,
«'eometpusi» («I'eomerpuueckue QUrypsl U HX CBOHCTBay, «l3MepeHne reoMeTpuyecKux
BEJIMYHMHY), «BeposATHOCTh U cTaTUCTHKA». [laHHBIE JTMHUN Pa3BUBAIOTCS MMAPAJUICTHHO, KaKaast
B COOTBETCTBHM C COOCTBEHHOM JIOTMKOI, OIHAKO HE HE3aBHCHUMO OJIHA OT JPYroi, a B TECHOM
KOHTAaKTe W B3aumMOJACHCTBHH. Kpome 5Toro, mx OOBEIMHSET JOTHYecKas COCTABISIONIAS,
TPaJUIIMOHHO TMpHCYIlas MaTeMaTUKe M TPOHU3BIBAIOIIAs BCE MaTeMaTHMYeCKHEe KYypChl H
comepxatenbHbie JguHUU. CdopmynupoBanHoe B DenepaibHOM TOCYJapCTBEHHOM 00-
pa30BaTEIbHOM CTaHAapTe€ OCHOBHOI'O 0OOIIero oOpa3oBaHUs TpeOOBaHHE «yMEThb ONEPUPOBAThH
MNOHATUSIMM: OIpeZeNieHue, akcuoma, TeopeMma, JO0Ka3aTelIbCTBO; YMEHHE pPAaclO3HaBaTh
UCTUHHBIE U JIOXKHBIE BBICKAa3bIBAHMS, NPUBOJUTH MPUMEPbl U KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBaHUS M OTPUIAHHS BBICKA3bIBAHWN» OTHOCHTCS KO BCEM KypcaM, a (pOpMHpPOBAHHE
JIOTMYECKUX YMEHUI pacrpenensercs o BceM rogaM oOydyeHHsl Ha YPOBHE OCHOBHOTO OOIIETro
oOpazoBaHus.

Conepxxanne 00pa3oBaHUs, COOTBETCTBYIOIEE IPEIMETHBIM pPE3yJIbTaTaM OCBOCHHUS
[TpumepHoOil pabGoueil mporpaMMsbl, paclpeAesEéHHbIM MO ToAaM OOydYeHHUs, CTPYKTYpPUPOBAHO
TakuM 0O0pa3oM, 4YTOOBl KO BCEM OCHOBHBIM, NPUHIMIHAIBHBIM BOIpPOCaM OO0yYaroIuecs
oOpalainuch HEOAHOKPATHO, YTOOBI OBJIAJIEHUE MATEMAaTUYECKUMHU MOHSITUSMH WU HaBbIKaMU
OCYIIECTBIISUIOCh ~ MMOCHEAOBAaTEIbHO M MOCTYMATeNbHO, C  COOJIIOJIGHUEM  IPUHIUIA
IIPEEMCTBEHHOCTH, a HOBBIE 3HAHMS BKJIIOYAJIHUCh B OOIIYyI0 CHCTEMY MaTeMaTHYeCKHUX
NpeCTaBICHUN OOyUYaIOUIMXCs, pacIIUpsis U yriuyomsst e€, oOpa3yst MpOYHbIE MHOXKECTBEHHBIE
CBSI3U.



MECTO YYEBHOI'O ITIPEJMETA «MATEMATHKA» B YYHEBHOM IIJIAHE

B coorBerctBuM ¢ ®DepepanbHBIM TOCYAAPCTBEHHBIM 00pa30BATENBHBIM CTAHIAPTOM
OCHOBHOT'O 00I1Iero 00pa3oBaHUsl MaTeMaTHKa SIBJSIETCS 00s13aTEIbHBIM MPEIMETOM Ha JaHHOM
ypoBHE oOpa3oBaHus. B 5—9 knaccax yueOHBINH mpenmMeT «MaTemMaTHKa» H3y4aeTcsl B paMKax
CIEMYIONMNX Y4eOHBIX KypcoB: B 5—6 kjaccax — Kypca «Marematuka», B 7—9 Kiaccax —
KypcoB «AnreOpa» (BKJIIOYAsi JIEMEHTHI CTATUCTHKU M TEOPUU BEPOSTHOCTEH) U «I eomeTpus».
Hacrosimeit mporpamMmoii BBOJMUTCS CaMOCTOATENbHBIH y4eOHBIH Kypc «BeposTHOCTE U
CTaTUCTHUKAY.

Hacrosiieli nporpaMmoii npeaycMaTpuBaeTcsl BbIIEICHHE B YUEOHOM IIJJaHE HA HU3Y4YEHHE
MaTeMaTHKH B 5—6 Kilaccax 6 y4eOHBIX YacOB B HEJIENIO B TCUCHHUE KAXKJIOT0 rojia o0y4eHus, B
7—9 krnaccax 6 y4eOHBIX YacOB B HEJCIIO B T€UEHHE Kakaoro roma obOydenus, Bcero 1020
y4eOHBIX YaCOB.



IIVTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA YYEBHOTI'O ITPE/IMETA
«MATEMATHKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA30BAHMUAA

OcBoenne ydeOHOro mnpeamera «MareMaTuka» OJDKHO o0OecrednBaTh JOCTHIKCHHE Ha
YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHUS CIEAYIONIMX JUYHOCTHBIX, METalpEeJIMETHBIX U
MPEIMETHBIX 00Pa30BATEIBHBIX PE3YIHTATOB:

JIMHHOCTHBIE PE3YJIBTATbHI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS MPOrpaMMbl ydyeOHOro mnpeamera «MaremaTuka
XapaKTepU3YIOTCS:

HanI/IOTI/I‘IeCKOC BOCIIMTAHHEC:

IIPOSIBJICHUEM MHTEpPECA K MPOILIOMY M HACTOSIIEMY POCCUHCKOM MATEMATUKU, EHHOCTHBIM
OTHOLIEHUEM K JOCTHKECHHUSAM POCCUMCKMX MAaTEMaTUKOB W POCCUHUCKOW MaTeMaTU4YeCKOH
IIKOJIbI, K UCIIOJIb30BaHUIO ITHX JIOCTHIKEHUH B IPYTUX HAyKaX U MPUKIATHBIX chepax.

I'pazkaanckoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBINIOJHEHHUIO OOS3aHHOCTEH TpaKAaHWHA W peaJd3aldd  ero Ipas,
IpPEJCTAaBICHUEM O MaTEeMAaTUYECKUX OCHOBaX (YHKLIHMOHMPOBAHUS DPA3IUYHBIX CTPYKTYP,
ABJIGHUM, MpOLEAYp TpakJaHCKOro oOuiecTBa (BBIOOPBI, OMPOCHl U Ip.); FOTOBHOCTHIO K
OOCYX/IEHUIO 3THYECKHUX IPOOJeM, CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHHEM JIOCTHUKEHUMN
HAyKH, OCO3HAHUEM BaKHOCTHU MOPaJIbHO-ITUUECKUX IPUHILUIIOB B I€ATEIbHOCTH YUEHOTO.

TpyaoBoe BociMTaHue:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE€ B pPEUICHUU IPAKTHYECKUX 3a4a4 MaTeMaTU4YCCKOU
HalpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEMaTUYECKOro 0Opa3oBaHUs HA MPOTSHKEHUM BCeH
YKU3HU JIJIS1 YCHEIIHON NMPO(eCcCUOHANbHON IEATEIbHOCTU U Pa3BUTUEM HEOOXOAMMBIX YMEHMIA;
OCO3HaHHBIM BBIOOPOM U IIOCTPOCHHEM WHIUBUAYAJIbHOW TpPaeKTOpUM 0Opa3oBaHUs M
YKU3HEHHBIX IUIAHOB C Y4ETOM JINYHBIX UHTEPECOB U OOILIECTBEHHBIX TOTPEOHOCTEN.

IcTeTHYeCKOe BOCIUTAHHUE:

CHOCOOHOCTBIO K HMOIMOHAIBHOMY M 3CTETHUYECKOMY BOCHPHUSATHIO MaTeMaTHYeCKHX
00BEKTOB, 33/1a4, PEIICHUH, PacCyXIeHUH; YMEHHIO BHJIETh MaTeMaTHYECKUE 3aKOHOMEPHOCTH
B HCKYCCTBE.

IleHHOCTH HAYYHOI'0 MO3HAHUA:

OpUEHTAIle B JEeATeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY HaydHBIX MpeJCTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHS YeNOBEKa, MPHUPOABI W OOIIECTBa, MOHUMaHUEM
MaTeMaTUYeCKOW HayKH Kak c(hepbl 4YeOBEUECKOW MEATebHOCTH, JTalmoB €€ pa3BUTHS U
3HAYMMOCTH ISl PA3BUTHS LIMBUIN3ALMU; OBJIAJCHUEM S3bIKOM MAaTEMATUKHA U MATEMATUYECKON
KyJbTYpOl Kak CpEICTBOM IIO3HAHHMS MHpPA; OBJAJCHUEM MPOCTEUIIMMU HABBIKAMH
HCCIIEI0BATENIbCKON IEATEIIbHOCTH.

dusnyeckoe BocnuTanue, GopMupoBaHue KyJbTYPbI 310POBbSI M IMOLMOHATIBHOIO
Os1aromostyqust:

TOTOBHOCTHIO NPUMEHATh MAaT€MaTUUYECKHE 3HAHUSA B MHTEPECaxX CBOETO 310POBbsI, BEIACHUS
310pOBOTO 00pa3a >KU3HU (3710pOBOE MUTaHKE, COANAHCUPOBAHHBIM PEXUM 3aHATHH U OTbIXa,
perynsapHas ¢u3nueckas aKTUBHOCTb); c(POPMUPOBAHHOCTHIO HaBbIKa pedaeKcuu, MpU3HaAHUEM
CBOETO MpaBa Ha OIIMOKY M TAaKOT'O JKe MpaBa Jpyroro yeioBeka.

JKO0JIOTHYeCcKOoe BOCIIUTAHUE:

OpHEHTAIlMeH Ha NPUMCHCHHE MaTeMAaTHYSCKUX 3HAHWW I pElIeHUS 3aJad B 00JacTH
COXPAHHOCTH OKPYXKAIOIICH Cpejbl, IIAaHUPOBAaHUS ITOCTYIIKOB M OICHKH WX BO3MOXKHBIX
MOCTEACTBHUIA ISl OKPYKAIOIIEH Cpefbl; 0OCO3HAHHWEM TI00aTbHOrO XapakTepa dKOJOTUYECKUX
poOJIeM U yTeH UX PEIICHUS.



JIMYHOCTHBIE Pe3yJibTaThl, 00eceYnBAOIIME AANTANMIO 00Y4aIoIIerocs K
U3MEHSIIMMCS YCI0BUSAM COLUAIBLHOM M MPUPOAHOIi cpeabl:

FOTOBHOCTBIO K JICEWCTBHUSIM B YCJIOBHSIX HEONPENEIEHHOCTH, IMOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 MPAaKTHUECKYIO AESITEIbHOCTb, B TOM UMCIIE YMEHUE YUUTHCS Y APYTUX
Jt0Jiel, mpuoOpeTaTh B COBMECTHOM NEATEIBHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIBITA IPYTHUX;

HEOOXOUMOCThIO B (DOPMHUPOBAHUU HOBBIX 3HAHUN, B TOM 4Hcie (OPMYyIUPOBATH HUJCH,
MOHATHS, TUNIOTE3bI 00 00BEKTaX W SABICHHIX, B TOM YWCIIC paHEee HE M3BECTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYallMI0, BOCIIPUHUMATh CTPECCOBYIO CUTYAIIUIO
KaK BbI30B, TpeOymOIIMI KOHTpMEp, KOPPEKTUPOBATh MPUHUMAEMbIe pPELICHHUS U JIeHCTBUS,
(GbopMyIHpOBAThH M OLIEHUBATH PUCKHU H MOCIEICTBU, (HOPMUPOBATH OIIBIT.



METANPEIMETHBIE PE3YJIBTATBI

MeranpenmMeTHble pe3yiabTaThl OCBOSHUSI MPOTpaMMbl ydeOHOro mpeamera «MareMaThuKa»
XapaKTEPU3YIOTCS  OBJIAJICHHEM  VHUBEPCANbHLIMU  NOZHAGAMENbHBIMU  OeliCEUIMU,
VHUBEPCANbHBIMU KOMMYHUKAMUGHBIMU OeUCMBUAMU U VHUBEPCATbHLIMU PezyIAMUGHBIMU
OelicmeusmMu.

1) Vuusepcanvuvie nozmasamenvHvle Oelicmsus obecneyusarom Gopmuposanue 0A308blX
KOZHUMUBHBIX NPOYECCO8 00YUAIOWUXCs (0CBOEHUE MemO0008 NO3HAHUS OKPYIICAIOWe20 MUupd,
npuUMeHeHUe 102ULEeCKUX, UCCIe008aAmMeNbCKUX Onepayull, ymeHutl pabomams ¢ ungopmayueli).

Ba3oBrble JJornueckue aeiicTBuA:

® BBIBIATH M XapaKTEPU30BaTh CYIIECTBEHHbIE MPHU3HAKA MATEeMAaTHUYECKUX OOBEKTOB,
NOHATHH, OTHOIICHWH MEXIy TMOHATHAMHU; (OPMYTUPOBATH OIpPEACIICHUS] TOHSATHI;
YCTaHABIIMBATh CYIIECTBEHHBIH MPU3HAK KIAacCCHU(PHUKAIMU, OCHOBAaHUS NJs 0000ILeHUs U
CPaBHEHHUsI, KpUTEPUN TPOBOAUMOIO aHAJIN3a;

®  BOCIpPUHUMATH, (HOPMYIHUPOBATH W NPEOOPA3OBBIBATH CYKICHUS: YTBEPAUTEIbHBIE U
OTpuLaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U O0IIUE; YCIOBHBIE;

®  BBIBIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBA3M M IPOTUBOpEYUs B (akTax,
JaHHBIX, HAOJIOJEHUSX U YTBEPKACHUAX; MpeajaraTb KpPUTEPUU JJIS  BBISBICHUS
3aKOHOMEPHOCTEN U POTHUBOPEUHIL;

e jienaTh BBIBOJBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJIIOYEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

e pa30uparTh JOKa3aTENbCTBA MATEMATUYECKUX YTBEPKACHUN (MPSAMbIE U OT HMPOTUBHOIO),
MPOBOAMUTH CAMOCTOSITENIbHO HECJIOXKHBIE JIOKA3aTelNbCTBA MaTEeMaTHUECKUX (PaKToB,
BBICTpAauBaTh AapryMEHTALMIO, MPUBOAUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH
COOCTBEHHBIE PACCYXKICHUS,

e  BEIOMpATh crI0COO perieHns: yaeOHOH 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PELICHHUS,
BbIOMpaTh HanboJee MOAXOASAIINN C YIETOM CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBble HcciieoBaTeIbLCKHE AeHCTBUS:

® 1ICTI0JIB30BAaTh BOMPOCHI KaK HCCIEN0BATENbCKUM HHCTPYMEHT MO3HAHMS, (HOPMYIHPOBATH
BONPOCH, (PUKCUPYIOIINE MPOTUBOPEUYUE, MPOOIEMYy, CaMOCTOSITENbHO YCTaHABIUBATH
HCKOMO€ U JaHHOC, q)OpMHpOBaTI) FI/IHOTCS}’, apFYMeHTI/IpOBaTB CBOIO ITO3UIINIO, MHCHUC,

® IPOBOJIUTH 110 CAMOCTOSITENILHO COCTABICHHOMY IIJIaHy HECJIOKHBINA HKCIIEPUMEHT, HEOObIIOe
MCCJIEIOBAHKE IO YCTAaHOBIIEHUIO OCOOEHHOCTEH MaTeMaTH4ecKOoro OO0beKTa, 3aBUCHUMOCTEH
00BEKTOB MEX Ty COO0I;

® CaMOCTOSITEIbHO (POPMYITUPOBATH OOOOMICHHWS] M BHIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO
HaOII0/IEHUs!, UCCIIEIOBaHUS, OIIEHUBATh JOCTOBEPHOCTh MOMYUYEHHBIX PE3yJIbTAaTOB, BHIBOJIOB
1 0000IIEHHU;

® IPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIlECCa, a TAKKE BBIIBUTaTh MPEAMOIOKEHHUSI O €T
paSBI/ITI/II/I B HOBBIX YCJ'IOBI/ISIX.

Pabora ¢ nnopmanmeii:
® BBLISIBJISITh HEJIOCTATOYHOCTh U U30BITOYHOCTH HMH(OpPMAlMU, JaHHBIX, HEOOXOAUMBIX IS
pelleHus 3aauu;
e BLIOMpATh, AaHAJIM3UPOBATh, CHCTEMATU3MPOBATH M MHTEPIPETUPOBATH HMH(OPMAIIIO
pa3INYHBIX BUAOB U (POPM IpeCTaBICHUS;
¢ BLIOMpaTh (opMy TMpeacTaBieHUs HHPOPMAMM M WUIIOCTPUPOBATH pELIaeMble 3ajadu
CXeMaMH, AMarpaMMaMu, HHOM rpadukoil 1 ©X KOMOMHALUSIMY;
® OIICHMBATh HAAEKHOCTh HHGOPMAIMU IO KPUTEPUSM, MPEUIOKEHHBIM YUHUTEIEM WU
c(hOpMyJIMPOBAHHBIM CAMOCTOSITENILHO.

2) Yuusepcanvnvie kommynukamugnule oeticmeus obecneuusarom cqhopmMuposanHocms
COYUANBHBIX HABBLIKOB 00YYAIOUWUXCA.



Oo01menue:

® BOCTIpUHMMATh W (HOPMYJIUPOBATh CYKICHUS B COOTBETCTBHU C YCJIOBHSMH M LEISAMHU
06H_I€HI/I$I; SICHO, TOYHO, I‘p&MOTHO BLIpa)KaTB CBOHO TO‘-IKy 3peH1/151 B yCTHBIX N IIMCBMCHHBIX
TEeKCTaX, JaBaTh TOSCHEHHS IO XOJYy PEIICHHs 3aJauyd, KOMMEHTHPOBATh IOJyYeHHBIN
pe3ynbTart;

®B XOJI¢ OOCYXICHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOW TeMbl, MPOOJIEMBI,
perraeMoi 3a/1auu, BbICKa3bIBaTh HJICH, HAIlCJICHHBIC HA MTOMCK PEIICHHS; COMOCTABIISATh CBOU
CYXJIEHUS C CYXJICHUSMH JPYIHX YYACTHUKOB JHAJiora, 0OHAPYKUBATh Pa3IMUUE U CXOJICTBO
MO3UIINIA; B KOPPEKTHOU (hopMme GOpMYITHpOBaTh pa3HOTIIACHS, CBOM BO3PAKCHHUS;

.HpGI[CTaBJISITB pCSYJIbTaTBI peH_IeHI/ISI 3aJa4du, BKCHepI/IMGHTa, HCccCiacaoBaHuA, HpOCKTa;
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIGHHS € Y4E€TOM 3ajad Mpe3eHTAluu U
0COOCHHOCTEH ayIUTOPHH.

CoTpyaHunuecTBo:

® [IOHMMAaTh W HCIOJB30BATh IMPEUMYIIECTBA KOMAHIHOW M HWHIUBUIYAIBHOH pPabOTHI TpU
pelieHnH y4eOHBIX MaTeMaTHYeCKHX 3ajad; NPUHUMATh Ie]Ib COBMECTHOH JEsATEeIbHOCTH,
IUTAHUPOBATh ~ OPTaHW3AI[MI0  COBMECTHOW  pabOTHI,  pacmpeAcisaTh BUABI  padoT,
JIOTOBapHUBaThCs, 00CYXKAATh MPOLECC U Pe3yibTaT paboThl; 0000IaTh MHEHUSI HECKOJIBKUX
JIIOJIEH;

® y4acTBOBaTh B TIpyHHoBbIX (opmax paboTel (0OCyxkaeHHs, OOMEH MHEHHUSMHU, MO3TOBBIC
HITYPMBI H JIp.); BBITIOJHSATH CBOIO 4YacTh Pa0OThl U KOOPAWHUPOBATH CBOU JICUCTBUS C
JNPYTUMH 4YWICHAMH KOMAaHJbI, OI[CHMBATh KA4eCTBO CBOETO BKJAJa B OOIIMH MPOIYKT IO
KpUTEpUSIM, CHOPMYIUPOBAHHBIM YIaCTHUKAMH B3aUMOJICH CTBHSI.

3) VYuusepcanvhvie pezynamusnvie Oeticmgus obecneuusarom QopmMuposanue CmvlCl08bIX
YCMAHOBOK U ICUSHEHHBIX HABLIKOG NTUYHOCTU.

Camoopranusauus:

® CaMOCTOSTEJIBHO COCTaBJIATh IUIAH, ajlTOPUTM PEIICHHs 3a1aud (WM €ro 4acTb), BHIOMpATh
Croco0 pemeHus ¢ YYETOM MMEIOUIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATH BAPHAHTHI PEHICHUN C YIETOM HOBOI MH(MOpMAITIH.

CaMOKOHTPOJIb:

®BJIAJETh CHOCO0AMU CaMONPOBEPKH, CAMOKOHTPOJSA TIIpoliecca W pe3ylbTaTa pELIeHUs
MaTeMaTHYEeCKON 3ajjauu;

e [IpEIBUJETh TPYIHOCTH, KOTOpPBIE MOIYT BO3HHMKHYTH IIpH pPELICHUH 3aJadyd, BHOCUTH
KOPPCKTHUBBI B JACATCIBHOCTH Ha OCHOBC HOBBIX O6CTO$[T€J'II)CTB, HaﬁI{CHHBIX OHII/I60K,
BBISIBIICHHBIX TPYIHOCTEH;

® OICHHUBATE COOTBETCTBUC PE3yJbTaTa MACATCIbHOCTU MMOCTaBICHHON oM M YyCIIOBUAM,
OOBICHSITH MNPpUYUHBI AOCTHXXCHUA HIIM HEAOCTHUIKCHHUA MECJIIM, HAXOAWUTb OHII/I6Ky, JaBaTb
OLIEHKY ITPHOOPETEHHOMY OIBITY.

INMPEIMETHBIE PE3YJIBTATHBI

[IpenMeTHBIE pe3ysbTaThl OCBOEHMSI paboyeil mporpamMmbl 10 MaT€MaTUKE MPEACTaBIEHBI 110
rogaM oOydeHHs B CIECAYIOIIUX pa3iesiax MpOorpaMMBI B paMKax OTAEIBHBIX KypCcOB: B 5—06
KjJaccax — Kypca «Matematuka», B 7—9 kiaccax — KypcoB «Aunredpay, «l'eomerpusi»,
«BeposITHOCTh U CTaTUCTHKAY.

PasButHe n0rnyeckux MpeACTaBICHUM U HABBIKOB JIOTHYECKOTO MBIIUICHUS OCYILECTBIISIETCS
Ha TPOTSKEHMH BCEX JIET OOy4YeHHsS B OCHOBHOM IIKOJE B paMKaX BCEX HAa3BaHHBIX KYPCOB.
[Ipenmonaraercs, 4YTO BBITYCKHUK OCHOBHOM IIKOJIBI CMOYET CTPOMTb BBICKa3blBaHUS U
OTPHIIAHMS BBICKA3bIBAaHUM, PACIO3HABATh HMCTHHHBIE W JIOXKHBIE BBICKA3bIBAHMS, IPHUBOJINUTH
IIPUMEPBI U KOHTPIIPUMEPBI, OBJIAACET MOHATUAMU: ONpPEACIICHUE, aKCUOMa, TEOpeMa, J0Ka3a-
TEIbCTBO — U HAYUYHUTCS UCIOJIb30BATh UX MPH BBHIOJHEHUHU YUEOHBIX U BHEYYEOHBIX 3a/1a4.



PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «<MATEMATUKA».
5—6 KJIACCBI

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

[TpropuTeTHBIMHU 1ENIIMU 00YUEHUSI MaTeMaTHKe B 5—6 Kiaccax sSBIISIOTCS:

® [IPOJIOJKEHNE (POPMHUPOBAHHUS OCHOBHBIX MAaTEMaTHUECKUX HOHATUH (YMCIO, BEJIUYMHA,
reomerpuueckas ¢urypa), 0oO€CHeUMBAIOIIUX [PEEMCTBEHHOCTh M  NEPCHEKTUBHOCTD
MaTeMaTHYECKOro 00pa3oBaHus 00yJarOIIUXCS;

® pa3BUTHE MHTEIJICKTYAIbHBIX U TBOPYECKUX CIOCOOHOCTEH 00yuarommxcsl, Mo3HaBaTeIbHON
AKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUN, MHTEPECA K H3yUCHUIO MaTEMATHKHY;

® [10/IBEJICHUE OOYYAIOUIMXCS HA JOCTYITHOM JJsi HUX YPOBHE K OCO3HAaHHMIO B3aWMOCBS3H
MaTEMaTUKHU U OKPYXAIOLIEro MUpA;

e hopMupoBaHue (QYHKUMOHATIBHONH MaTeMaTHMYECKOW TI'pPaMOTHOCTH: YMEHHs paclo3HaBaTh
MaTeMaTHYECKUe OOBEKTHl B PEATbHBIX JKU3HEHHBIX CUTYaIUsX, MPUMEHSITh OCBOCHHBIC
YMEHMSI Ul PELIEHUs NMPAaKTUKO-OPUEHTUPOBAHHBIX 3aa4, MHTEPIPETUPOBATH IIOJyUYEHHBIE
pe3yJbTaThl U OLIEHUBATh X Ha COOTBETCTBUE IPAKTUUECKON CUTYaI1H.

OCHOBHBIC JIMHUHM COJCPKaHUS Kypca MaTeMaTHKU B 5—6 Kiaccax — apudmMeTrndeckas u
reoMeTpHuuecKas, KOTOpbIe pa3BUBAIOTCS MapajlieIbHO, KaX/1as B COOTBETCTBUM ¢ COOCTBEHHOMU
JIOTMKOM, OJTHAKO, HE HE3aBUCHUMO OJIHA OT JIPYroil, a B TECHOM KOHTaKT€ M B3aMMOJEHCTBHH.
Taxoke B Kypce MPOUCXOAUT 3HAKOMCTBO C 3JIEMEHTAaMH aJreOphl U OMUCATEIBHON CTaTHCTUKY.

N3yuenne apupmMeTndecKoro MaTepruaia HAYMHACTCS CO CUCTEMAaTU3aIlUH M PAa3BUTHUS 3HAHUH
0 HaTypaJIbHbIX YMCJaX, OJYYEHHbIX B HaualibHOM 1IKoje. [Ipu 3ToM coBepiieHCTBOBaHHUE BbI-
YUCIUTENbHOM TEXHUKM M (OPMHUPOBAHUE HOBBIX TEOPETUYECKUX 3HAHMM coueTaercs ¢
pa3BUTHEM BBIYMCIHUTEIBHOW KYIBTYphl, B YaCTHOCTH C OOy4YEHHEM NPOCTEHIIMM MpuéMam
HOPUKHUIKU U OLICHKH pe3yJIbTaTOB BBIYMCICHUN. V3ydeHne HaTypaibHbIX YHCEIN MIPOI0JDKACTCS B
6 KJ1acce 3HaKOMCTBOM C HauyaJlbHbIMU NOHSTUSIMU TEOPUU JETUMOCTH.

Jpyroii KpymnHbli OJIOK B colIep)KaHUM apuPMeTH4ecKoil JuHuM — 3T0 Apobu. Hauano
U3Y4YEHHs OOBIKHOBEHHBIX M JIECATUYHBIX Jpo0eil OTHeceHo K 5 kiaccy. DTO MepBbIM 3Tall B
OCBOCHMHU JApo0ei, Korjga MpoMCXOAUT 3HAKOMCTBO C OCHOBHBIMU HJIE€SMH, MOHITHUSMHU TEMBI.
[Tpu aTOM paccMoTpeHHEe OOBIKHOBEHHBIX JpOoOel B MOJHOM 00BbEME MPEAIIECTBYET U3YUEHHUIO
JECATUYHBIX IpoOeH, 4To 11e7eco000pa3HO C TOUKH 3PEHUS JIOTUKU U3JI0KEHUS YUCIOBOM JIMHUM,
KOrja TpaBuia JACUCTBUH C JAECATUYHBIMU JIPOOSIMH MOXHO OOOCHOBAaTh YK€ HM3BECTHBIMU
QITOPUTMAaMH  BBINIOJHEHUS JEUCTBUM ¢ OOBIKHOBEHHBIMM JpOOSMH. 3HAKOMCTBO C
JNECATUUHBIMH JApOOSIMH pacCIIMPUT BO3MOXKHOCTH I TMOHUMaHHUS OOydarolUMHUCS MpH-
KJIQJHOTO NIPUMEHEHHNs HOBOM 3alMCH IIPU U3YyYEHUH IPYIMX MPEIMETOB U IPU MPAKTUYECKOM
ucnonp3oBaHuu. K 6 kiaccy oTHecE€H BTOpOM STanm B M3y4YEHUM ApPOOEH, /i€ MPOUCXOAUT
COBEPILIEHCTBOBAaHNE HABBIKOB CpPAaBHEHMsS U IpeoOpazoBaHMs ApoOel, OCBOEHHUE HOBBIX
BBIUMCIUTENbHBIX aJTOPUTMOB, OTTaUMBAaHHE TEXHUKH BBIYMCIECHUHN, B TOM 4YHCIE 3HAUYE€HUU
BBIpa)KEHUH, coslepKallluX U OOBIKHOBEHHBIE, U JIECATUYHbIE IPOOH, yCTAaHOBJIEHHE CBA3EH MEX-
Ny HUMH, pacCMOTpEHHE NMPUEMOB pPELICHUs 3ajad Ha Apobu. B Haudane 6 kiacca MpOMCXOIUT
3HAKOMCTBO C IOHSTHUEM MPOIIEHTA.

OCOOEHHOCTBIO U3YUYEHHSI MOJIOKUTEIBHBIX M OTPHUIATENbHBIX YUCEIN SIBJISETCS TO, YTO OHU
TaKk)kK€ MOTYT paccMaTpHUBaThCsl B HECKOJBbKO 3TamoB. B 6 kijacce B Havane HM3y4eHHs] TEMbl
«IlonoxuTenpHple U OTPULIATENBHBIE YNCIA» BblAENsAeTCs noareMa «llenble yncnay, B paMKax
KOTOPOM 3HAKOMCTBO C OTPULIATEIbHBIMU YHUCIAMH U JCHCTBUSMHU C TOJOXKHUTEIbHBIMH U
OTPULATENIBHBIMY YHCIIAMHU IIPOUCXOIUT Ha OCHOBE COJEP)KATEIBHOIO NOAX0a. JTO MO3BOJIAET
Ha JIOCTYITHOM YpOBHE MMO3HAKOMUTH y4YaIIUXCS MPAKTUYECKH CO BCEMH OCHOBHBIMH MOHSTHSAMU
TEMBbl, B TOM YHUCJI€ M C IpaBUJIaMH 3HAKOB INPH BBHIMOJIHEHUH apU(PMETHUECKUX IeHCTBUIL.
W3ydeHne pallMoHaIbHBIX YUCEINl HAa 3TOM HE 3aKOHUYHUTCS, a OyJeT MPOI0JKEHO B Kypce aareopbl
7 Kjacca, 4YTO CTaHET CIEAYIOUIMM IPOXOJO0M BCEX NMPUHIMIIHMAIBHBIX BOIPOCOB, TEM CaMbIM



pa3ienieHne TPYAHOCTEH oOlerdaer BOCIPHUSATHE MaTepuaia, a paclpeleiieHHe BO BPEMEHU
CIOCOOCTBYET MPOYHOCTH MPUOOPETAEMBIX HABBIKOB.

[Tpu 00y4eHUU peIIeHHI0 TEKCTOBBIX 3a/1a4 B 5—6 KilaccaxX UCIONB3YIOTCS apuMEeTHIECKHe
npuémsl pemeHus. TekcToBble 3a7auu, perraeMble pu 0TpabOTKe BBIYMCIUTEIbHBIX HABBIKOB B
5—6 kiaccax, pacCMaTpUBAIOTCS 3a/1a4H CIICAYIONINX BUIOB: 33/1a4M Ha JIBIKCHHE, HA YaCTH, Ha
IOKYIIKHM, Ha pa0OTy U MPOU3BOAUTEIBLHOCTD, HA MPOLIEHTHI, HA OTHOILIEHUS U Iponopuuu. Kpo-
ME TOro, OOydYaroIIuecs 3HAKOMSTCS ¢ NMpuEMaMH PEIICHUs 3agad MepedopoM BO3MOMXKHBIX
BapMAHTOB, ydarcs paboraTh ¢ WHPOpMAIMEH, NPEICTaBICHHONH B ¢opMe TaOIuIl WK
JarpamMmm.

B paGoueii mporpamme mpenycMOTpeHO (GOPMHPOBAHHE MPOMEAECBTHUECKUX aNreOpandecKux
npencTaBicHuid. bykBa Kak CHMBOJI HEKOTOPOTO YHMCJIA B 3aBHCHMOCTH OT MAaTEMaTHYE€CKOTO
KOHTEKCTa BBOJMTCS TOCTENICHHO. ByKBEHHAsi CHMBOJIMKA IIUPOKO UCIIONB3YETCS TPEXKIIE BCETO
JUIS 3alMCH OOLIMX YTBEPXKICHHH M TpPeIIOKeHHH, (opMyln, B YaCTHOCTU JUIsl BBIYUCICHHS
TEOMETPUYCCKUX BEJIMYUH, B KAYECTBE «3aMECTHTEIIS YUCIIA.

B kypce «Marematuku» 5—6 KJ1accoB Mpe/CTaBICHA HArjsiiHAs TeOMETPHsl, HalpaBJICHHAsS
Ha pPa3BUTHE OOPA3HOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpAXKCHHS, H300pa3UTEIBLHBIX
YMEHHH. JTO Ba)KHBIA 3Tall B U3YYCHHH T'€OMETPUU, KOTOPBIH OCYIIECTBISETCS Ha HATJsIHO-
MPAKTUYECKOM YPOBHE, OITUPACTCS HA HATJISHO-00pa3HOE MBIIUICHUE 00yJaromuxcs. bonpmas
POJIb OTBOAUTCA HpaKTI/IquKOfI ACATCIIBHOCTH, OIIbITY, OSKCICPUMCHTY, MOICIUPOBAHUIO.
OOyyaronuecs 3HaKOMATCS C TEOMETPUYECKUMH (DUTypamMH Ha TUIOCKOCTH U B TIPOCTPAHCTBE, C
UX MPOCTEUIIMMU KOH(PHUTypanusMu, ydarcs U300pakaTh WX Ha HEIMHOBAHHOW M KJIETYATOU
Oymare, paccMaTpuBalOT HX MPOCTEHIIUE CBoWcTBAa. B mporiecce H3ydeHUs HArIsIHOU
TCOMCTPHHN 3HAHHA, IMOJTYYCHHBIC O6yanOHIHMHC$I B HaYaJIbHOU IOKOJIC, CUCTEMATU3HUPYIOTCA U
PaCIIHPSIOTCS.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yueOHOMY IUIaHy B 5—6 Kilaccax M3y4yaeTcsl HMHTETPUPOBAHHBIA IpeIMET
«MareMaTuka», KOTOpPBIM BKIIIOUAET apu(PMETUUECKUI MaTepuana U HarjasgHyl0 I'€OMETpUIo, a
TaKXe MPOIEIeBTUUECKUE CBEJCHMS U3 alreOpbl, JI€MEHTHl JIOTUKM M Hayaja ONHCATEeNIbHOM
CTaTHUCTHKH.

Jns popMHUpOBaHUS YCTOMYUBBIX BBIYUCIUTEIHFHBIX HABBIKOB U MO3UTHBHOTO OTHOIIEHHS K
npeaMeTy B y4eOHOM IUTaHE Ha M3yYeHHE MaTeMaTHKH B 5—6 Kiraccax OTBOAMTCS 6 yd4eOHBIX
4acoB B HEJEIIO B TEUEHHE KaxJ10ro roja o0yuenus, Bcero 408 yueOHBIX yacoB.

Pacmmpenue nporpaMmbl OCYIIECTBIIAETCS 3a CUET U3YUCHHS CIIEIYIOLINX BOIIPOCOB:

5 Kiacc:

1. BbykBeHHbIE BbIpaXKeHUS (BBIpaKEHUS C IEPEMEHHBIMU). PellieHre TeKCTOBBIX 3a71a4
anreOpanyeckum crocodom. IlepeBon ycinoBus 3a1aun Ha MaTEMaTHYECKUH A3BIK.
Pabora ¢ MmaTemMaTnyecKUMHU MOJIETISIMH.

2. Meton npo6 u ommbok. MeTo1 momHOTro nepedopa.

3. 3a1aun Ha COBMECTHYIO PadoTy.

4. Pemenue ypaBHeHuil. MeTo1 BeCOB.

S. OnemMeHTHI JIOrUKH. BrickaspiBanust. O0IIMe yTBEpkKACHUS U YTBEPKIECHUS O

cymectBoBaHuH. [Ipumep u kouTpripumep. O oka3aTeabcTBe OOIIMX yTBEpKACHUN. BBenenue
0003HaYeHH.

6 kiacc:

1.  DneMeHTHI JIOTUKH.

2. CucTeMBbl CUNCIICHUS

3. Pemenue ypaBHeHU# U 3a7a4 C MOMOIIIBIO YpaBHEHHI

VYray6iieHue mporpamMmbl OCYIIECTBISIETCS 3a CUET pelleHus Oosiee CIOKHBIX 3ajad 1o
CIIEYIOIIUM TEMAaM:

5 KIacc:



1. VYnpouieHue BEIpaKCHUM.

2. PemieHue ypaBHEHUH, cofepxKallux ApOoOHbIE BHIPAKEHUS, HCTIONb3Ys MEPeXo K
HATYpaJIbHBIM YHCIIaM.

3. Pemienue TeKCTOBBIX 3ajau.

4. IIpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH.

6 kiacc:

1.  JlpoGHbIEC BBIpaKCHUSI.

2.  OcHOBHBIC 33]1a4H Ha IPOOH.

3. Ilpsimas u oOpaTHas TPOMOPIMOHATLHOCTh, 33a4d Ha CJIO0XHOE MPOMOPIIMOHAIBHOE
JIEJIEHHUE.

4. Bce meiicTBHS HAJ| MOJOXHUTEILHBIMEI U OTPUIIATEILHBIMHA YUCIIAMHU.

COJAEPKAHUE YYEBHOI'O KYPCA (IIO TOAAM OBYYEHMUA)

5 kaacce

Hamypanvnoie uucaa. /leiicmeun ¢c LamypaibHolMu YUca1amu

Hamypanonvie uucna u Hyre  (COMyTCTBYIOIIEE IOBTOPEHHE JIO TeMbl  «/[pobu»,
cucTeMaTH3anus B Hauane TeMbl «J{poou»)

HarypanbHoe uucno. Psag HatypanbHbix ymcen. Yucno 0. M300paxkeHue HaTypalbHBIX YMCell
TOYKaMH Ha KOOPJUHATHOHN MPAMOM.

[TosunuoHHas cucrema cuucieHusd. PuMckas Hymepauus Kak IpUMEpP HENO3ULMOHHON
CUCTEMBI CUHCIeHUs. [lecsaTuuHas cucTeMa CUMCIICHUS.

CpaBHeHUE HATypalbHBIX 4YMCEN, CPaBHEHUE HATypalbHbBIX uucesnl ¢ HyileM. CrnocoObl
cpaBHeHHs. OKpyIJIeHHE HaTypaJIbHbIX YUCEIL.

CrnoxeHue HaTypaJIbHBIX YHCEN; CBOMCTBO HYJIS IIPU CIIOKEHUU. BbluMTaHue Kak OEHCTBHE,
00paTHOE CIIOKEHUIO. YMHOXKEHHME HaTypaJbHbIX YMCEN; CBONCTBA HYJS M €JUHMLBI IPU
YMHOXEHUH. JlerneHue kak JeicTBUE, 00paTHOE YMHOXXEHHI0. KoMIOHEeHTHl NneiicTBUil, CBS3b
mexxny Humu. [IpoBepka pesynbrata apudmerudeckoro neiictsus. IlepemectutensHoe u
COUeTaTeIbHOE CBOWCTBA (3aKOHBI) CIOKEHUS U YMHOXKEHMsSI, paclpeesIuTeIbHOE CBOICTBO
(3aKOH) YMHOXEHHSI.

Hcnonb3oBanue OykB A 0003Hau€HHs HEM3BECTHOTO KOMIIOHEHTAa M 3allUCH CBOWCTB
apu(MeTHUECKUX AeHCTBUI.

Mamemamuueckue 6vipasxcenus. 3anmuch, YTEHUE W COCTABJICHUE BBIPAKECHHU. 3HaueHUE
BbIpaxkeHHs. UHCIIOBOE BBIpAKCHHE. BBIUMCIEHNE 3HAYEHUN YWCIOBBIX BBIPAXKEHUN; MOPSAOK
BBIIIOJIHEHHUST  JeUCTBUM. lcronp30BaHWE TpPU  BBIYMCIEHUAX  I[IEPEMECTUTEIBHOIO U
COYETaTEILHOTO CBOMCTB (3aKOHOB) CIIOKEHHUS W YMHOXKEHHUS, PACIpeICIUTEILHOTO CBOMCTBA
YMHOKEHHS, CBOMCTB BBIYUTAHUS U JCIICHUS.

Matematuueckue mozaenu. IlepeBoa ycnoBus 3amauM Ha MareMaTWdeckuil si3plk. Pabota c
MaTeMaTHYeCKUMU MoesiMu. Meton mpo6 u ommbok. Merton nepebopa.

Pemennie TeKCTOBBIX 3amad apupMETHUEeCKHM crocoOoM. PemieHue noruyeckux 3aaad.
Pemenue 3amay nmepebopoM BceX BO3MOXKHBIX BapHaHTOB. Vcmonp3oBaHuUe NP PEIICHUH 3a7a4
TaOJIMIT K CXEM.

Pemienne 3agadv, coleprKalyMx 3aBHCUMOCTH, CBSI3BIBAIOIIME BEIUYUHBI: CKOPOCTbh, BpPEMS,
paccTostHuE; II€HAa, KOJMYECTBO, CTOMMOCTh. ENWHUIBI WM3MEpPEHHs: MacChl, 00beMa, IICHBI,
paccTosIHUS, BpEMEHU, CKOPOCTU. CBS3b MEXY €AMHUIIAMU U3MEPEHUSI KAKI0M BETUUNHBI.

[IpencraBineHne MaHHBIX B BHIE TaONHIl, CTOJIOYATBIX JUarpaMM (COMYTCTBYIOIIEE
MOBTOPEHHE B TEYCHHUE BCETO Kypca).

S3bik u noruka. BreickaspiBanus. OOImIMe yTBEpKACHHS. YTBEPKACHHUS O CYIICCTBOBAHHH.
Crioco0bI ToKa3aTenbCcTBa OOIUX YTBEpKACHH. BBenenne 0003HaueHHIA.



OcHoBHasi cojaep:kaTejJbHasi HeJdb — cHOPMUPOBATH npedcmasieHue 0 MaTeMaTHUYECKOM
METO/IE UCCJICIOBAHUS PEAIbHOTO MHUPA; MOBTOPUTHh U3BECTHBIE M3 HAYAJIBHOM IIKOJIBI METOBI
paboThI C MATEMATUYECKUMHU MOJICIISIMH; TIO3HAKOMHUTH C METOJIOM MPOO M OIMIMOOK U METOJIOM
nepebopa.

Jlenumocmov HamypanbHbiX yucen

Henutenun w xpatHbie umcia. IIpocteie m coctaBHble uucia. OcoObId CTaTyC €IUHMIIBL.
Tabmuipl TPOCTHIX Yncen U pemeTo Dparochera. beckoHeYHOCTh MHOXKECTBA MPOCTHIX YUCEN.
Henumocts mnpousBeneHus. JlenuMocTh CyMMbl M pa3HOCTH. PasznoxkeHue Ha MpocTbie
MHOxuUTeH. Hanbonpimuit o6mmii aenurens. Haumensinee obiiee KpaTHOE ABYX U HECKOJIBKHUX
ypcen. Pa3auunple CrocoObl HAXOXKAEHMS HAHMOOJBIIEr0 OOINEro AEIUTENS M HAUMEHBIIETO
obmero kpatHoro. CBs3p MEXIy HaWOOJBIIUM OOIIMM JCIHUTENIEM, HAaUMEHBIIMM OOIIUM
KPAaTHBIM M IPOM3BEACHUEM JIBYX Uucell. B3auMHO mpocThie Ynca.

Crenenb ¢ HaTypaJbHBIM MOKa3aTelieM. 3alKiCh YUCIA B BUAEC CYMMBI Pa3psiIHBIX CIaraeMbIX.
JlononHUTENbHBIE CBOMCTBA YMHOXKEHHUS U JICICHUS.

[Ipuznaku neaumoctu Ha 10, va 100, va 1000 u T. 1., Ha 2, 5, 10, 3, 9, 25, 8, 125. Jlenenue c
OCTaTKOM.

YucnoBoe BoIpakeHUE. BolunciieHre 3HAUEHU I YHMCIIOBBIX BBIPAXKEHUI; MOPSAIOK BBIITOTHEHUS
nerctBuid. VMcronb3oBaHue MpH BBIYMCICHUSX MEPEMECTUTEIIBHOTO U COYETATEIIbHOIO CBOWCTB
(3aKOHOB)  CJIOXKEHHSI M  YMHOXEHHUS, pPACIpEeNeTUTENIbHOTO  CBOWCTBA  YMHOXEHHS
(comyTCTBYIOIIIEE TOBTOPEHUE B T€UEHHE BCETO Kypca).

PaBHocmiibHOCTD nipeiokeHnit. OnpenencHusl.

OcHoBHasi coaep kaTeJbHAsl LeJdb — I[OBTOPUTh 3HAHUS O HATypalbHBIX YUCIAX U X
CBOMCTBaX; ITO3HAKOMHUTL C IOHATUSIMH, CBA3aHHBIMH C JCIUMOCTBIO YHCEJI, ITOATOTOBHUTH
TEOPETUIECKYIO OCHOBY JIJISl U3YYCHHUST OOBIKHOBEHHBIX JIPOOCH.

/lpoou

[IpencraBinenne o npoOM Kak crioco0e 3amvcu YacTd BeMMYuHBL. OOBIKHOBEHHBIC JIPOOH.
[TpaBuibHbBIE U HEMIpaBUIIbHBIE ApoOH. CMelaHHas 1poOb; MpeICTaBIeHUe CMEIIaHHOM IpooH B
BUJI€ HENpPaBUJIBHOW JpoOM U BbIIEICHHE II€JI0OM 4YacTH 4YHCcla U3 HENpaBWIbHOM JpOOH.
N300paxkenue apo0eit ToukaMu Ha YKCIOBOM MPsIMOH.

OcHoBHOe cBoiicTBO Apodu. Cokpamenue apoOeit. [lpuBeaenue npodu K HOBOMY
3HaMeHareno. CpaBHeHHE ApoOeii.

CrnosxeHue U BeluMTaHUe poOeil. YMHOKEHHE U JIelIeHne Jpo0Oeil; B3anMHO-00paTHbIe 1po0u.
HaxosxneHue yacTu 11eJ10ro ¥ LEeNoro mo ero yactu. HaxoxJeHue 4acT, KOTOPYIO OJIHO YHCIIO
cocTaBisieT oT Apyroro. CocTaBHBIC 3a7]a4H HA IPOOH.

Pemenne ocHOBHBIX 3a/1a4 HA JPOOH.

3aauu Ha COBMECTHYIO padoTy.

OcHoBHasi cofiep:kaTejbHAasi WeJdb: CPOPMHUPOBATH MOHATUSA JpOoOU, MPABUIBHOH U
HETPaBWIBHOW Jpo0OW, CMENIaHHOTO YHCJa; BBIPA0OTaTh NMPOYHBIE HABBIKM YTEHUS, 3aIlHCH,
CpaBHEHMS U BBIYUCIEHUH ¢ OOBIKHOBEHHBIMH JPOOSMHU M CMEIIaHHBIMU YHCIIaMH; TO3HAKOMUTD
C HOBBIMU MpHUEMaMU peLIeHUs 3a7a4 Ha IpoOu; IOBTOPUTH 3a/1a4l Ha COBMECTHYIO paloTy.

Jlecamuunvie Opoou

Hecstuunas 3amuck Apo6eii. [IpencraBienne necaTUYHON ApoOU B BHIE OOBIKHOBEHHOM.
N3o0pakeHne AECATUYHBIX ApoOeld TOYKaMHM Ha YHCIOBOM mpsMmoil. CpaBHEHHE NECATHYHBIX
Ipooeii.

Apudmernueckue AeMCTBUS ¢ JECATUUHBIMU Apo0siMU. OKpyTiieHUE NeCATUYHBIX IpOo0eil.

OcHoBHasi cojep:kaTejbHAasl WeJdb: CPOPMUPOBATH TMOHATHE JACCATUYHOW ApoOwH,
BBIPa0OTaTh TPOYHBIE HABBIKA YTEHWS, 3alMCH, CPABHEHHUS W BBIYHCICHHH C JECATHUYHBIMHU



I[pOG}IMI/I, HaBBbIKA npeo6pa3013aHI/I;1 n I[GP'ICTBI/Iﬁ C UMCHOBAHHbBIMHU YHCJIaAMHU; BBIBCCTHU IpaBUJIa
OKPYTJICHUSI YHWCEJ, YCIOBUS TpeoOpa3oBaHus APOOCH W3 ACCATUYHOW B OOBIKHOBCHHYIO W
0o0patHO, COPMHUPOBATH YMEHHE TPUMEHSATH 3TH MPaBUiIa B MpoIiecce MpeoOpa3oBaHus IpoOeH.

Haznaonan ceomempus

Harnsgneie npeacrabienus o ¢Gurypax Ha IUIOCKOCTH: TOYKa, MpsSMas, OTPE30K, Jy4, Yroi,
JIOMaHast, MHOTOYTOJIbHHK, YEThIPEX YT OJIbHUK, TPEYTOJIbHUK, OKPYKHOCTB, KPYT.

JnuHa  oTpe3ka, MeTpHUYECKHE €AMHMULBI JUIMHBL.  JlMMHA  JIOMaHoOHW, mepuMeTp
MHOTOYToJIbHUKA. VI3MepeHne 1 mocTpoeHue yriioB ¢ MOMOIIBIO TPAHCIIOPTHPA.

Harnsigaele npencraBieHuss o (Qurypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK; IMPSIMOYTOJIbHUK,
KBaJpaT; TPEYTOJIbLHUK, O PAaBEHCTBE (UTyp.

N3o0pakenune ¢uryp, B TOM 4YHclIe Ha kierdatod Oymare. Iloctpoenue koHburypanuii u3
qacTel IMpsMOii, OKPYKHOCTH Ha HEJIMHOBAHHOW M KieT4aTroi Oymare. Mcmonb3oBanue CBOWCTB
CTOPOH U YIJIOB IPSIMOYTOJIbHHUKA, KBaIpaTa.

[Tnomanp NpsSMOYroJbHIUKA M MHOTOYTOJIbHUKOB, COCTABICHHBIX M3 MPSIMOYTOJIBHUKOB, B TOM
yrcine Guryp, n300paxxeHHbIX Ha KJeT4aToil Oymare. ENWHUIBI H3MepeHus TUIOIIA TN,

Harnspaele  mpencraBieHus O MPOCTPAHCTBEHHBIX  (puUrypax:  MpsSIMOYTOJIBHBIN
napajuienenunen, Ky0, MHOTOrpaHHUKU. WM300paskeHue MpOCTEHIIMX MHOTOTPAHHHUKOB.
PazBeptkn kyba u mapawienenunena. Co3maHue Mojelied MHOTOTpaHHUKOB (M3 Oymarw,
MIPOBOJIOKHU, TUTACTUIIMHA U JIP.).

O0beM npsAMOYroIBHOTO Napaenenunena, Kyoa. Equauns: nsmMepenus o0bema.

6 KJacc

Hamypanvuwvie uucna

Apudmerndeckue IeHCTBUS C MHOTO3HAYHBIMHU HATYpPaJIbHBIMU uuciaMu. Yuciosbie
BBIPOKCHHMS, TIOPSJIOK JEHCTBHI, MCIOJIb30BaHUE CKOOOK. M CIoab30BaHME NPH BBIYUCICHUSIX
MEPEMECTUTEIBLHOTO U COYETATEIIBHOTO CBOMCTB CI0KEHUS U YMHOKEHHUS, PACpPEIeTUTEIbHOTO
CBOMCTBA YMHOXEHUs. OKpyTrieHue HaTypaabHbIX YUCEN.

Jenutenu u KpaTHBIC YUCIIa; HAUOOJIBIINNA OOIIUNA ACIUTENh U HAaMMEHbBIIIEEe 00111ee KpaTHOE.
JenumocTs CyMMBI M IpOU3BEACHUS. [[eneHne ¢ 0OCTaTKoM.

[To3uumoHHbIE cUCTEMBI cuuciieHus. [[BonuHas cuctema cumcieHus. llepeBon necaTuuHon
3amucy Yucel B ABOUYHYIO U 00OpaTHO.

/lpoou

OObIKHOBEHHasi JpoOb, OCHOBHOE CBOMCTBO npobu, cokpamieHue apobeii. CpaBHeHUE U
yrnopsiourBanue apobeit. Perenue 3a1ad Ha HAXOXKJIEHUE YaCTU OT IEJOT0 U IIEJIOTO MO €ro
yactu. [IpoOGHOe umcio kak pe3ynabTaT jaeneHus. [lperncraBieHue necITUYHOW IpoOM B BHIE
OOBIKHOBEHHOM JpOoOM W BO3MOKHOCTH TMIPEACTABIICHUS] OOBIKHOBEHHOW JpoOM B BHUIE
necaTuuHOM. JlecaTudnble qpodu M MeTpudeckas cuctema mep. ApupMeTHdecKre NeHCTBUS U
YUCJIOBBIEC BRIPAXKCHUS C OOBIKHOBEHHBIMHU U JECATUIHBIMH IPOOSIMH.

CoBMecTHBIE JIeHCTBUA C OOBIKHOBEHHBIMH H  JecITHUYHbIMH JApoOsimu. CpenHee
apudmeTuyeckoe.

OtHomienue. JleneHue B JHaHHOM OTHOIIEHWU. MacmTab, mpomnopuus. OCHOBHOE CBOHCTBO
nporopiuu. Haxoknenne Hew3BecTHOro wieHa mpomnopuuu. CBolcTBa M mpeoOpa3oBaHHE
Mponopurii. 3aBUCUMOCTH MeX 1y BennuuHamu. [IpsMast u oOpaTHas mponopluuOHAIEHOCTD.

['paduku npsimoii 1 0OpaTHOM MPONOPIHMOHATBHOCTH.

[IponopuuonansHoe nenenue. [I[puMeHenre nponopuuii Npy pemeHny 3aaau.

[Tonsite mporieHTa. BhI4mciieHre MpoIeHTa OT BEIMYMHBI M BEJIMYMHBI 10 €€ IPOIICHTY.



BripaxkeHne NpOIEHTOB NECATHYHBIMU JApoOsimu. PerneHue 3agay Ha NMpoLEHTH. BwipaxkeHue
OTHONIEHHUS BEIUYMH B npoueHTax. [Ipoctoit nponeHTHbIA pocT. CII0AKHBINA TPOIEHTHBINA POCT.

PtILUlOHaJleble uucsia

[TonoxxurenbHble W OTpHUIlaTeNbHble uucia. Llenble u paunoHanbHble yucna. CoBmajeHue
noHsATHii  «[JHarypanpHOoe uMciao» U [« lmomoxurenbHOEe 1enoe  uuciao». Moaynb
palMOHAIBHOTO YKCIIa, TeOMETpUYEcKast MHTepIpeTanus Mmoayis uncia. Koopaunarnas npsmasi.
N3o00pakeHue yncen Ha KOOPAUHATHON MpIMON. YUCITOBBIE POMEKYTKH.

CpaBHeHHE paLMOHAIBHBIX 4YHCel. ApuMmeTnuyecKkue ACUCTBHUS C MOJOKHUTEIbHBIMU U
OTpULATENIbHBIMU YUCIIaMHU.

[IpssmoyronbHasi cUcTeMa KOOpPAMHAT Ha IUIOCKOCTH. KoOOpAMHATHI TOYKM Ha IJIOCKOCTH,
abcuucca u opauHata. [loctpoenue Touek u ¢puryp Ha KOOpaAuHATHOU MIIOCKOCTH. CloKeHue u
BBIUMTAHUE YMCEN U JBWKCHHUS 110 KOOPAUHATHOU MpsiIMON. Anrebpandeckasi cymma.

O cucremax CUHCIEHHUS.

OcHoBHasi cojep:kaTejibHAs MHeJdb: CHOPMHUPOBATH YMEHHUE BBINOJHATH COBMECTHBIC
JNEUCTBUSI C OOBIKHOBEHHBIMH M JIECATHMYHBIMU APOOSIMH; TOBTOPUTH pEHICHUE 3a7a4y Ha
JIBUKEHHE (COMYTCTBYIOIEE IMOBTOPEHHWE B TEUEHHE BCEr0 Kypca) W HM3YyYUTh HOBBIH BHJ
JIBUKCHHUS — JBHKCHHE I10 PEKE; MO3HAKOMHUTH C TIOHATHEM CPEIHEro apu(pMETHUECKOTO;
YTOYHHUTH T[OHSATHE TMPOLEHTa; CHCTEMaTU3WPOBAaTh pELICHHE 3aJady Ha MPOLEHTHI;
c(OpMHUPOBATh TIOHATHUS TMPOCTOTO M CIIOKHOTO IPOIICHTHOTO POCTa; BBIBECTH (DOPMYIIBI,
OMKCHIBAIOLIUE TPOIEHTHOE OTHOLIEHUE YHUCEN, MPOCTOW MPOLEHTHBIH POCT M CIOMXKHBIN
MPOLEHTHBIA POCT; C(HOPMUPOBATH TIOHATHS OTHOIICHWS ¥ TPOIOPIIMU; BBHIBECTH CBOHCTBA
OPOMOPLUMHA M HAay4yduTh BBIMNOJHATH HMX MpeoOpa3oBaHUs; H3YYUTh MNPSIMYI0 U OOpaTHYIO
MPOMOPIMOHAIEHOCTH, C(DOPMHUPOBATh YMEHHUE CTPOHUTH TPaPUKU ITUX 3aBUCUMOCTEH, pPeliaTh
3aJa4d METOAOM MPOMOPIHiL; cHOPMUPOBATH MOHATHE OTPUIIATEIILHOTO YHCIIA, LEJIOr0 YUCIa,
BBIPA0OTaTh MPOYHBIC HABBIKM JACHCTBUN C IIEJIBIMH YHCIIAMH; MMO3HAKOMHUTH C Pa3IUYHBIMU
CHUCTEMaMHU CUUCIICHUS; CHCTEMaTU3UPOBATh 3HAHUS O YUCIIOBBIX MHOXKECTBAX.

H3vik u nocuka

[Tonstue otpunanus. IlpotuBopeune. OTtpunanue oOHIMX BbICKa3biBaHUN. OTpullaHue
BBICKa3bIBaHUI O cymiecTBOBaHUHU. CIIOCOOBI BBIPAXECHUS OTPUIAHHS OONIMX BBHICKA3bIBAHUN U
BBICKA3bIBAaHUI O CYILIECTBOBAHUU B €CTECTBEHHOM SI3bIKE.

[Tepemennas. BoipaxkeHus ¢ nepeMeHHbIMHU. [IpeanosxkeHust ¢ mepeMeHHbIMU.

[lepemennas u kBaHTOpHI. OTpUIIAaHWE YTBEPKACHUH ¢ KBaHTOpaMH. [IOHSATHE JTOTHYECKOTO
cnenoBanus.  Otpunanue  cienoBanus. OOpatHoe — yrBepknaeHue. CnenoBaHue U
paBHOCHIIbHOCTB. ClleIoBaHHE U CBOMCTBA MTPEIMETOB.

OcHOoBHasi cojep:KaTeJbHAsE Wedb: cHOpMUPOBaTH IMpeJCTaBleHHEe 00 OTPHIIAHUU
BBICKA3bIBaHUM, YMEHHE CTPOUTH OTPHUILIAHUS YACTHBIX BBICKA3bIBAaHH, OOLIMX BBICKA3bIBAHUHN U
BBICKa3bIBAaHUI O CYIIIECTBOBAaHHH; YTOUYHHUTH MOHSATHUS MEPEMEHHOM, BRIPAKECHUS C TIEPEMEHHOM
U IIPEJUIOKEHHsSI C IEPEMEHHOM; HayYUTh MCIIOJIb30BaTh KBAHTOPHI M JJIsl 3alIMCH BBICKa3bIBAHUH
U WX OTPHUIIAHWH; TOBTOPUTH JEHCTBHA C OOBIKHOBEHHBIMH W JIECATHYHBIMH JIPOOSMH
(comyTcTBYIOIIEE TOBTOPEHHE B TEUECHHE BCETO Kypca); TO3HAKOMHUTD C MOHATHUSIMH JIOTHYECKOTO
CIIEIOBaHUsI W €ro OTpHUIAaHHs, OOpPaTHOrO YTBEPKIEHHS, XapaKTEPUCTHUECKOTO CBOMCTBA
(mpu3HaKa), HAY4YUTh B IPOCTEHIINX CITydasX BHIIOIHATH UX MOCTPOCHUE.

EyKBeHHble GbIPAIICCHUA

[Ipumenenue OyKB JUIsl 3alIUCH MaT€MaTHYEeCKUX BbIpaKeHUI M mpenioxeHuil. CBoiicTBa
apupmeTnueckux aercteuil. Packpoitre ckobok. Koadgdumment. [TonoOHbIe cnaraemsie.
BykBeHHBIE BBIpQKCHUST M YHCIOBBIC IIOJCTAaHOBKH. BYKBEHHBIE pPaBEHCTBA, HAXOXKICHUE



HEU3BECTHOTO KOMIIOHEHTA. YpaBHEHHE KaK IPEIJIOKEHHUE C OJHOM WM HECKOJIbKUMU
nepeMeHHbIMU. KopeHb ypaBHeHUsl. MHOXECTBO KOPHEM.

OcCHOBHBIE METOJBI PEIICHUS YpaBHEHWI: MeEToJ Mpod u OmuboK, MeToa mnepedopa,
paBHOCUJIbHBIE ITPEOOPa30BaHUS.

Pewmenne ypaBaenuii. Pemenue 3a1a4 METOI0M ypaBHEHUIA.

Koopaunarnas minockocts. OyHKIIMOHANIbHAS 3aBUCUMOCTD BEJTUYHH.

@opmyiel;  GopMyIBl TIEpUMETpa M IUIOMAAM TNPSMOYrojbHHKA, KBajapaTa, oObeMa
napajuiesienumnena u Kyoa.

OcHoBHas1 cofepKaTe/IbHas Hedb: cHOPMUPOBATH MOHIATHE YPABHEHUS, CHCTEMATU3UPOBATh
U3YYEHHbIE METOJAbl pEIICHUS ypaBHEHUH, MO3HAKOMHUTb C OOIIMM MPHUEMOM pEelICHUs
JUHEMHBIX ypaBHEHUI IIyTEM IEPEHOCa ClaraéMblX, YTOUHUTH aJITOPUTM pElIeHUs 3a7ad
METOJIOM YpaBHEHMI; BBECTU TIOHATHUA KOOPAMHATHOM IUIOCKOCTH U (PYHKIHMOHAIBHON
3aBUCUMOCTH BEJIMYUH.

Pewenue mexcmoewix 3aoau

Pemienne TekCTOBBIX 3a/1a4 apuMETHIESCKHM CIIOCOOOM M C MIOMOIIBIO YpaBHEHHsI. Perienue
JIOTUYECKHX 3a/1ad. Perenue 3amad nepeObopoM BCeX BO3MOXKHBIX BapUAHTOB, METOJIOM MPOO U
OIIMOOK K METOJIOM BECOB.

Pemenue 3amau, comepkamux 3aBUCHUMOCTH, CBS3BIBAIOIINE BEJIWYUHBI: CKOPOCTh, BpEMS,
paccrosiHue; I€Ha, KOJIMYECTBO, CTOMMOCTb; MPOU3BOIAUTEIBHOCTh, BpeMsi, 00beM palOTHI.
EnunHunbl u3MepeHus: Macchl, CTOMMOCTH; PACCTOSHUS, BpPEMEHHU, CKOpPOCTH. CBs3b MEXKAY
SIMHUIIAMU U3MEPECHUS KaX 0 BEIIMYNHBI.

Pemenue 3amay, CBA3aHHBIX C OTHOIICHHEM, MPOTOPIHUOHATBLHOCThIO BEJIMYUH, TPOIICHTAMU;
pelieHrue OCHOBHBIX 3aJ1a4 Ha IPpOoOU U MPOLICHTHI.

OreHka u IpUKHIKa, OKPYTJIEHUE pe3yibTara.

CocrapyieHre OYKBCHHBIX BBIPOKECHUH 110 YCIIOBHUIO 3a]1a4H.

[IpencraBnenue JaHHBIX ¢ TOMOIIBIO TaOaUI ¥ auarpamMm. CToj04areie JuarpaMMbl: YTCHHE
U TIOCTpoeHue. UTeHne KpyroBhIX Iuarpamm.

Haznaonan zeomempusn

N3 ucropum reomerpuu. Harnmsauele npeiactaBieHuss o (urypax Ha IUIOCKOCTH: TOYKa,
npsiMasi, OTPE30K, Jy4, Yroj, JioMaHasl, MHOTOYTOJIbHHMK, YETbIPEXYIOJbHUK, TPEYTrOJbHUK,
OKpPYXXHOCTb, Kpyr. Heonpenensemble MOHATHS.

B3aumHoe pacnonoxeHue JByX MpSAMBIX Ha IUIOCKOCTH, THapajuleJbHbIe TpsMBIE,
NEPIEHIUKYIIApHBIE MpsiMble. M3MepeHue paccTOsIHUM: MEXIy ABYMS TOYKaMH, OT TOYKH N0
IPSIMOM.

W3MmepeHre U MOCTPOCHHME YIJIOB € NOMOLIbK TpaHcnopTupa. CBONCTBA reOMETPUYECKUX
¢uryp. Knaccudpukauus ¢uryp mno cpoiictBam. Buisl TpeyroibHUKOB: OCTPOYTOJIbHBIH,
OPSMOYTOJIbHBIM, TYHNOYTOJIbHBIA; paBHOOEIPEHHBINH, PaBHOCTOPOHHHUM. YeThIPeXyroibHUK,
IPUMEPBl YETHIPEXYTOJIbHUKOB. [IpAMOYroiabHHUK, KBaJapaT: KCIIOJIb30BAHUE CBOMICTB CTOPOH,
yriaoB, quaroHanei. [IoHATHS BOMCAaHHON M ONHMCAaHHOM OKPYKHOCTH. 3aMEuYaTeNIbHbIE TOUKU B
TpeyroiabHuke. IlpaBuibHble MHOroOyroibHUkH. HM300pakeHune reoMeTpuueckux Guryp Ha
HEJIMHOBAHHOW Oymare ¢ HCIHOJb30BAHUEM LMPKYJS, JUHEWKH, YrOJbHMKA, TPAHCIOPTUPA.
[TocTpoenus Ha kieT4aTol Oymare.

[Tepumerp MHoOroyronpHuka. IloHsTue ruomanu GUrypsl; eIUMHULBI U3MEPEHHs IUIOLIA/IH.
[TpubmmkeHHOe W3MepeHue IIomaan @uryp, B TOM UHCIE€ Ha KBaJpaTHOM CETKe.
[TpubnmxeHHoe U3MEpeHue JUIMHBI OKPY>KHOCTH, MJIOLIAa U KPyTa.

Kpacora u cummerpus. Cummerpus: LEHTpalibHas, OCeBas U 3€pKajbHasi CHUMMETpPHUH.
[Toctpoenne cummeTpuuHbIX uryp. IIpeodpa3oBanue MI0CKOCTH.

Harnsignele npeacraBieHuss O MPOCTPAHCTBEHHBIX (UTypax: MOHATHE MHOTOIPAaHHUKOB —
napajujenenunes, Kyo, npu3Ma, MupaMua; NOHATHE TeNl BPaLleHUs — KOHYC, LWIMHAP, ap U
cepa. M3oOpakeHue mMpocTpaHCTBEHHbIX @uryp. I[lepBuuHoe mnpeacTaBiIeHHE O CEUYEHMSIX



IPOCTPAHCTBEHHBIX (UTYp, TMOCTPOCHUE CEUEHHH MHOTOrpaHHUKOB. IlpuMmepbl pa3BepTOK
MHOTOTPaHHHMKOB, IWJIMHApPa W KoHyca. Co3gaHue Mojenell MpOCTPaHCTBEHHBIX (uryp (w3
OyMmaru, MpoBOJIOKH, IJIaCTUIMHA U 1p.). [IpaBuiIbHBIE MHOTOTPAHHUKH.

[TousiTre 00beMa; eAMHUIIBI U3MepeHUs: 00beMa. OOBEM MPSAMOYTOJILHOTO TapaslIe/ICHIIEe/a,
KyOa, mapa.



ILTAHUPYEMBIE IIPEIMETHBIE PE3YJIbTATbBI OCBOEHUA MPUMEPHOH
PABOYEHU ITPOI'PAMMBI KYPCA (I1IO 'OJJAM OBYYEHMUS)

OcBoenue ydeOHOro Kypca «Maremarhka» B 5—6 KjaccaX OCHOBHOW NIKOJBI JIOJDKHO
obecreunBaTh JOCTHIKEHUE CIEAYIONINX MTPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTATOB:

5 kaace
Yucna u evluucnenusn
e [loHuMaTh W MPABUIBHO YHOTPEONATH TEPMHUHBI, CBSI3aHHBIE C HATypPAIbHBIMU YHUCIIAMH,
OOBIKHOBEHHBIMU U JIECATUYHBIMU JAPOOSIMHU.
e CpaBHUBATh U YHNOPSAJOUYMBATH HATypajbHbIE 4YHCIIA, CPABHUBATh B IMPOCTEHIIMX CIIydasx
OOBIKHOBEHHBIE IPOOH, AECATHUHBIC IPOOH.
© COOTHOCHUTbH TOUKY Ha KOOPJIMHATHOHN (YUCIIOBOMN) MPSMON C COOTBETCTBYIOITUM € YHCIIOM H
n300paxkaTh HaTypaJlbHbIC YKCIa TOUKAMHU Ha KOOPJUHATHOM (YHCIIOBOIT) MPSIMOM.
¢ BeinoyHATE  apuMeTHUYeCKHe NEHCTBUS C HATypalbHBIMH YHCIAMH, C OOBIKHOBEHHBIMH
IpoOsSMU B IPOCTEHIIUX CITydasix.
® BhinoyHATE IPOBEPKY, IPUKUIKY PE3YJIbTAaTa BRIYUCICHUN.
e OKpyIJIsATh HATYpaJbHbIE YUCIIA.

Pewienue mexcmoewix 3a0au

e Periath TEKCTOBBIC 3a7a4y apu(PMETHYECKUM CIIOCOOOM W C TOMOINBI) OpPraHW30BAHHOTO
KOHEUYHOTO Tiepebopa BCEX BO3MOXKHBIX BAPHAHTOB.

e Periath 3a/iaum, coAEpIKaIUe 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYHHBL CKOPOCTH, BpEMS,
paccrosiHue; 1eHa, KOJTUYeCTBO, CTOUMOCTD.

e llcnionb30BaTh KpaTKHUE 3aIIUCH, CXEMBbI, TAOJIUIIBI, 0003HAYCHUS TP PEIICHUH 3a]1a4.

e [lonb30BaThCSl OCHOBHBIMHM EIUHUIIAMUA HM3MEPEHUS: II€HBI, MACChl; PACCTOSHUS, BPEMEHH,
CKOPOCTH; BBIPAXKaTh OJIHU €IMHUILIBI BETUYUHBI YEPE3 APYTHE.

e II3BeKaTh, aHAIM3UPOBATh, OLICHUBATh HH(OpPMAIIMIO, MPEACTABICHHYIO B Taliuile, Ha
CTOJIOYATON JUarpamMme, HHTEPIPETHPOBATh MPEICTaBICHHBIC TaHHBIC, UCITOIh30BaTh JIAHHbBIE
P PEIICHUH 3a/1a4.

Hacnaonan zeomempusn

e [Tonp30BaThCS TCOMETPHUSCKUMHU TIOHSATHSMH: TOYKA, MpsMas, OTPE30K, Jyd, VYTrOJI,
MHOTOYTOJILHUK, OKPY>KHOCTB, KPYT.

e [[puBoauTh mpuUMepbl OOBEKTOB OKPYXKAIOIIETO MHUpPA, HUMEIMUX G(opMy H3yUYEeHHBIX
TEOMETPHUECKUX UTYP.

e llcrionp30BaTh  TEPMHUHOJIOTHIO, CBSA3aHHYIO C  yIVIAMH: BEpIIMHA, CTOPOHA; C
MHOTOYTOJIbHUKAaMHU: VYroJI, BEpIIWHA, CTOPOHA, AHArOHANb, C OKPYXHOCTBIO: paJuyc,
JTUaMETp, TICHTP.

¢ I1300pakaTh U3ydeHHbIe reoMeTpruueckre (pUrypsl Ha HETMHOBAHHOW M KJIEeT4aTod Oymare ¢
MOMOIIIBIO ITUPKYJIIS U TUHEHKH.

e HaxouTh IIMHBI OTPE3KOB HETIOCPEICTBEHHBIM N3MEPEHUEM C TTOMOIIBIO JIMHEHKH, CTPOUTH
OTPE3KH 3a/IaHHOU JITMHBI; CTPOUTH OKPYKHOCTB 33JJAHHOTO paJIHyca.

e llcrionb30BaTh CBOWCTBA CTOPOH U YIJIOB MPSMOYTOJbHUKA, KBajapaTa IJs UX MOCTPOCHHS,
BBIUMCJICHHUSI TUTOMIAIN U IEPUMETPa.

¢ BeuuciiATh TIepuMeTp W IUIOMA[bh KBajpara, MPSIMOYrojbHUKA, (DUTYp, COCTABJICHHBIX W3
MPSIMOYTOJILHUKOB, B TOM 4YHCIie QUTYD, N300pKEHHBIX HA KJIETYaTON Oymare.

e [Tonp30BaThCS OCHOBHBIMH METPHUYSCKUMH CIUHUIAMU W3MEPEHUS JUTUHBI, TUIOMIAIHN,
BBIpAXKaTh OJHH €IUHUIIBI BEJIMYUHBI 4epe3 JIpyTHe.

¢ Pacrio3HaBath mapasuienenurnes, Ky0, HCIoIb30BaTh TEPMUHOIIOTHIO: BEPIIMHA, peOpO TpaHb,
U3MEpEHUS; HAXOAUTh U3MEPEHHsI Mapalyiesienumnesa, Kyoa.

e Borunciiate 00béM Kky0a, Tapajurielienunena I0 3aJaHHBIM H3MEPECHHSM, IT0JIb30BATHCS
eMHUIIAMU N3MEPEHUS 00BEMA.



e PeriaTte  HECIIOXKHEIC 3aa4u Ha HU3SMCPCHHUC TCOMCTPHUYCCKUX BCJIWYMH B MPAKTUUCCKHX
CUTyalusiXx.

6 x1acc
Yucna u éviuucnenun

e3HaTh U MOHUMATh TEPMHHBI, CBA3aHHBIC C PA3IUYHBIMU BHJIAMU YHUCENl M CHOCOOAMU HX
3aMuCH, IEPEXOIUTH (€CITH 3TO BO3MOXKHO) OT OJTHOM (JOPMBI 3aMHUCH YHCTIA K APYTOM.

eCpaBHMBATh U YIOPSIAOYMBATH LIEJble YHCTIA, OOBIKHOBEHHBIE U JECSATHYHBIE IpoOH,
CpPaBHUBATh YKCIIA OJTHOTO U Pa3HbIX 3HAKOB.

¢ BBINONIHATh, cOYeTass YCTHBIE W TNHCHbMEHHBIC MNPUEMBI, apuPMETUYCCKUE IEHCTBUS C
HATYpJIBHBIMU M TEJIBIMH  YHCIAMH, OOBIKHOBEHHBIMH U JECATUYHBIMH JPOOSMU,
MOJIOKUTEIBHBIMHA U OTPULATEIIbHBIMUA YUCIIAMM.

e BeIuncnsATh 3HAYEHUSI YUCIIOBBIX BBIPAKEHHM, BBIMOJIHATH MPUKHUIKY M OIEHKY pe3ysbTara
BBIYHCIICHUM; BBITIOJIHATH MPEOoOpPa30BaHMS YHUCIIOBBIX BBIPAXEHUI Ha OCHOBE CBOWMCTB
apu(pMETUUECKHUX JICHCTBUM.

¢ COOTHOCHUTH TOYKY Ha KOOPAMHATHOHN MPSIMOK C COOTBETCTBYIOIIMM €M YUCIOM U U300paxarh
YKCJIa TOYKAMU Ha KOOPJAUHATHOW MPSAMOM, HAXOAUTh MOJYJIb YMCJIA.

¢ COOTHOCUTDH TOYKH B MIPSMOYTOJIbHOW CHCTEME KOOPAMHAT C KOOPAMHATAMHU 3TOU TOUKH.

o OKpyTJIsATh LEIbIe YUCHA U IECATUYHBIE IPOOH, HAXOAUTH MPUOTMKEHUS YHCEIL.

Yucnoevle u 6yKeeHHbIE BLIPAHCEHUSA

e[lonumaTh M yHOTPEONATH TEPMHHBI, CBSI3aHHBIE C 3alKMCHIO CTETICHU YHUCNA, HAXOAWUTh
KBaJIpaT U KyO YUCIIa, BEIUUCIATH 3HAUCHUSI YMCIIOBBIX BBIPAKEHHM, COIEPIKAIINX CTEICHH.

e [lonb30BaThCAd MNpHU3HAKAMU JIEJIMMOCTH, PACKJIAJbIBaTh HATypajbHbIE YHUCIA HA MPOCTHIE
MHOKHTEIIN.

e [losb30BaThCs MacITabOM, COCTABJIATH MIPOIIOPIIUU U OTHOIICHUS.

e llcnonb3oBaTh OyKBBI 1Ji1 O0O03HAYEHHUS YHMCENl MPU 3aMCH MAaTEMATHUYE€CKUX BBIPAKECHHM,
COCTaBIISITh OYKBEHHBIC BBIpAKEHUS W (HOPMYJIBI, HAXOAWTH 3HAYCHUS OYKBECHHBIX
BBIPAXXEHH, OCYIIECTBIISISI HEOOXOAUMBIE MOACTAHOBKU U TPE0Opa3OBaHU.

e HaxoanTh HEU3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pewenue mexcmoguix 3a0au

e Pemate MHOTOIIaroBble TEKCTOBBIE 3a/1a4l apu(PMETHUECKUM CITOCOOOM.

e PemiaTe 3a1a4M, CBSI3aHHBIE C OTHOLIEHUEM, MPONOPLUOHATIBHOCTBIO BEIWYNH, IPOLEHTAMY;
pemaTh TpY OCHOBHBIE 33/1a4U Ha IPOOH U MPOLIEHTHI.

e PemiaTe 3amauM, copepikaliie 3aBHUCHUMOCTH, CBS3bIBAIOIIME BEJIWYHMHBI. CKOPOCTb, BpEM,
paccTosiHue, 1I€Ha, KOJIMYECTBO, CTOMMOCTb; MPOU3BOJUTENBHOCTh, BpeMs, 00bEMa paboThI,
UCIONB3Ysl apudMeTudyeckue JeHCTBUS, OLEHKY, TNPUKUJIKY; [0JIb30BaThCA €AMHUILIAMU
MU3MEpPEHUS COOTBETCTBYIOIUX BEJINYMH.

e CocTaBisiTh OYKBEHHBIE BHIPDAKEHUS 110 YCIOBHUIO 3aJIa4H.

e lI3BniekaTh MH(OpMAIIKIO, TPEACTABICHHYIO B TaOJWIAX, HA JUHEWHOH, CTOJOYATOM WM
KpyroBOW JuarpamMmax, HHTEpIPETUPOBATh MPEACTABICHHbIE JAHHBIEC; HCIIOIb30BaTh JaHHbIC
IIPY PELIECHUH 3a7ad.

e [IpeacrapnsaTe HHGOPMAIUIO C TIOMOIIBIO Ta0JIHIL, IMHEWHOM U cTOIOUATOM qUarpamm.

Hacnaonan ceomempus

e [IpuBoaUTL mpHUMEPHl OOBEKTOB OKPYKAIOLIETO MHpa, HUMEIOMHUX (OpMY H3YyUYEHHBIX
F€OMETPUUYECKUX IIOCKUX U MPOCTPAHCTBEHHBIX (PUTYp, MPUMEPHI PAaBHBIX U CUMMETPHUYHBIX
buryp.

e I1300pakaTh ¢ MOMOIIBIO LIUPKYJISA, JUHEHKHU, TPAHCIIOPTHPA HAa HETMHOBAHHON M KJIETYaTON
Oymare H3yueHHBbIE IUIOCKHE TeoMeTpuuyeckue (Urypsl U KOH(Urypanuu, CUMMETPUYHbBIE
burypsi.

e [Tonbp30BaThCSl TEOMETPUUECKUMU MOHITUSIMU: PAaBEHCTBO (UTYp, CUMMETPUS; UCIIOJIb30BaTh



TEPMUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHUEN: OCh CHMMETPHUH, LIEHTP CUMMETPHUH.

e HaxouTh BEeIMUMHBI YTJIOB U3MEPEHUEM C TOMOUIBIO TPAHCIIOPTUPA, CTPOUTD YIJIbl 3aJaHHOM
BEJIMYMHBI, MOJB30BAThCS MPHU PEHICHUH 3a/lay I'paJyCHOM MEpoil yrioB; pacno3HaBaTh Ha
yepTekax OCTPBIA, MPSIMOM, pa3BEPHYTHIN U TYIIOW YIJIBL.

e BpuncnsATh JAJMHY JIOMAHOW, T[EPUMETP MHOTOYTOJIbHUKA, TI0JIb30BaThCsl EAUHULIAMU
WU3MEPEHHUS IJIMHBI, BBIpAXKaTh OJIHUA €IUHULIBI U3MEPEHUS JUTMHBI Yepe3 ApyTHe.

e HaxonuTh, UCHONB3ysl 4epTEKHBIE MHCTPYMEHTHI, PACCTOSIHUS: MEXKIY ABYMS TOYKaMH, OT
TOYKH JI0 MIPSIMOM, JUIMHY ITyTH Ha KBaJIPaTHOM CETKeE.

¢ Beruuciiate mwiomaas Guryp, COCTaBICHHBIX U3 MPSIMOYTOJbHUKOB, UCIIOIh30BaTh Pa30NCHHE
Ha MPSMOYTOJIBHUKH, Ha paBHbIC (DUTYPBI, TOCTPAUBAHUE 10 MPAMOYTOIBHHUKA; MOJIH30BATHCS
OCHOBHBIMHM €IUHUIIAMH M3MEpPEHHUs IUIOUIA/M; BbIpaXaTb OJHH EIUHHUIBI H3MEpEHUs
IIoUan 4epe3 Apyrue.

e Pacrio3HaBaTh Ha MOJENSIX M U300pa)KeHHSIX MHUpPAMUAY, KOHYC, LMIUHAP, HCIOJIb30BATh
TEPMUHOJIOTHIO: BepIINHA, peOpo, IpaHb, OCHOBAHHE, Pa3BEPTKA.

¢ I1300pakaTh Ha KjIeT4yaTol Oymare MpsiMOYToJIbHBIN MapauieenunesI.

¢ Beiuncnate 00bEM MPAMOYroJILHOTO TMapajieienunena, Ky0a, Moiab30BaThCsl OCHOBHBIMU
eAMHUIIAMU U3MEpPEHUS 00bEMa; BEIpaXKaTh OJTHU €IUHUIIBI U3MEpeHusl 00bEMa uepe3 Ipyrue.

e PeriaTh HECTIOKHBIE 3a7a4d HAa HAXOXKJACHUE TCOMETPUUYECKHX BEJIMYUH B MPAKTHUYECKUX
CUTYaIUsX.



TEMATHUYECKOE INTAHUPOBAHUE YUYEBHOI'O KYPCA

(ITO TOJAM OBYYEHUA)
5 kmacc (204 1)

Ha3Banune | OcHoBHOe OcHoBHBIE BHU/bI AeSITeJIbHOCTH | DJIEKTPOHH
pasaeJa coaepxaHue 00y4arIIMXCs ble
(TembI) (uudgposbie
Kypca oOpa3oBareJ
(qucio bHbIE
4acoB) pecypchl)
Harypaas | lecaruunas Yurartp, 3a1MCHIBATh, CPABHUBAThH
Hble CHUCTEMa CUUCIICHHS. | HaTypaJbHbIC YHCIIA; MPEAIAraTb U 00CyKIaTh
yucia. Psn HatypasbHbIX CIOCO0BI YIOPS0UMBAHUS YHCEL.
JeiicTBHUSA | YKCEl. HasbiBaTh pa3psasl u kitaccsl. Onpeaeasitb
c Harypanbnblii psn. nopaspsiiHoe 3HadeHue nudpel. M3o0paxarh
Hatypaab | Yucno 0. KOOPJMHATHYIO JIy4, 0TMeYaTh YuciIa TOUKAMU
HBIMU Harypanbhble uncna | Ha KOOpJUHATHOM NPSAMOM, HAXOAUTH KOOP-
YHCJIaMHU | HA KOOPAMHATHOM JTUHATHI TOYKH.
(67 1) nyye. CpaBHEHUE HccnenoBath cBOMCTBA HaTYypaJIbHOTO PAJIa,

HaTypaJbHbIX YHCET.
Apudmernueckue
NENUCTBUA C
HaTypaJbHBIMU
ypcinamu. CBolicTBa
HYJIS TIPU CIIOKEHUU
Y YMHOKEHUH,
CBOMCTBA CIMHHIIBI
IIPU YMHOXKEHUHU.
JlewicTBus ¢
MHOTO3HAYHBIMU
YHCIIaMU.
[lepemecTurenbHOE
U coUueTaTeIbHOE
CBOICTBA CIIOKCHUS
Y YMHOKEHUSI,
pacnpenenuTeabHoe
CBOMCTBO
YMHOKEHHS.
[Tpocreiimue
YpaBHEHUS.
YwucaoBwie
BBIPAKECHMUS,
3HAYE€HHE YHCIIOBOTO
BBIPAKEHMUSI.
[Topsimok necTBuit
B YHCJIOBEIX
BBIPOKCHHSX,
HCIOIb30BaHUE
ckoOok. bykBeHHbIE
BBIPKEHUS
(BBIpasKeHUs C

yrcen O 1 1 IpH CII0)KEHUU U YMHOKEHUU
HccaenoBarh 41CiIOBbIE 3aKOHOMEPHOCTH,
BBIIBUT'AaTh H 000CHOBBIBATH T'HIIOTE3bI,
¢hopmypoBaTh 00001IeHUSI M BHIBOABI 110
pe3ysbTaTaM POBEACHHOTO UCCIEOBAHHUS.
IIpuMeHATH AIrOPUTMBI CIIOKEHUS H
BBIUMTAHUS MHOTO3HAYHBIX YHCEIL.
BeInoHATL apupMeTHYecKue 1edCTBHUSA C
HaTypaJIbHBIMU YHCJIAMH, BBIYHCIATH 3HAYCHHUS
YHCIJIOBBIX BhIpaXXEHHUH cO CKOOKaMHu U 6e3
CKOOOK. BBINOJIHATH NPUKUAKY H OLEHKY
3HAYEHHUM YMCIIOBBIX BBIPAKECHUM, PEAJIAraThb
W NIPUMEHSATH NPHEMBbI IPOBEPKHU
BBIYMCIICHUM.
®opMyJIMpPOBATh M NPUMEHSATH NIPABHJIA
peoOpa3oBaHus YUCIIOBBIX BbIpAKEHHUM Ha
OCHOBE CBOMCTB apu(h)METHUECKUX NEHCTBUH.
Pemiate ypaBHEeHMS BUJa
x+a=5b x —-—-a=25b a—-x=b.
IIpuMeHATH AIrOPUTMBI YMHOXKEHUS U JCIICHUS
MHOT'03Ha4HbIX uncell. Pemars npuMeps! Ha
MOPSIIOK IEUCTBUM C MHOIO3HAYHBIMH YHCIIAMU.
Pemath ypaBHEeHUs BUaa
x-a=b,x:a=b,a:x=b.,.
Pemars 3anaun B 1—3 neiictus.
OmnpeneyasiTb, KAKUM SIBJIIETCS BBIPAXKEHUE:
YHUCIOBBIM WM OYKBEHHBIM.
3anuceIBaTh, YUTATH U COCTABJIATH
BBIPAXECHUS. 3aNMCBIBATH MaTEMATUUECKNE
BBIPAXKEHHUSI, COJIEpIKAILINE IEHCTBUE
YMHOKEHHE, IIPOIycKas ero 3Hak. Haxonurts
3HAYEHUS YHCIIOBBIX U OYKBEHHBIX BHIPAKEHUH.




Ha3zBanmue | OcHoBHoe OcHoOBHBIE BUILI AeATeJIbHOCTH | DJIEKTPOHH
pa3aena coaepxaHue 00y4arIuXxcs ble
(TeMbI) (undposbie
Kypca oOpa3oBareJ
(umciio bHbIE
4acoB) pecypcbl)

MePEMEHHBIMHU ). Hcnonb30BaTh MaTEMAaTUYECKYIO

YucnoBoe 3Ha4€HUE | TEPMHUHOJIOTHIO B YCTHOM Y IMCBMEHHON PEYH.

OYKBEHHOT'O IlepeBoauThH C PYyCCKOTO SI3bIKA Ha

BBIPKECHHUSL. MaTeMaTUYECKUH S3bIK.

Pemenue TekctoBbix | [IpMMeHSITH U3BECTHBIE CIIOCOOBI PaOOTHI C

3a7a4 MOJICJISIMM 33J1a4 B BUJIC BBIPAXKEHUHN U

anreOpanvyecKuM ypaBHeHuii Bua ax + bx = c.

cnocobom. IlepeBon
YCJIOBHS 3aJ]a4u Ha
MaTeMaTHYeCKHUI
SI3BIK.

Pemenne TeKCTOBBIX
3aJ1a4 Ha BCE
apupMeTuIeCcKue
JEUCTBUS, HA
JIBIDKCHUC U
MOKYIIKH.
[TpumeHneHue OykB
JUUIS 3aITMCH
MaTEeMaTHYSCKUX
BBIPKEHUM U
MPEJIOKECHU M.
PaboTa ¢
MaTeMaTHYECKUMU
MO/JICIISIMH.

Merton pob u
omunoOok. Metox
MIOJIHOTO TIepedopa.
MeTtoa BeCOB.
CBoiiCcTBa YHCIOBBIX
pPaBEHCTB.
PaBHOCHIBHOCTD
YpaBHEHUM.
OneHKa ¥ NpUKUIKa
pe3yabTaToOB
JeucTBUM
OJIEMEHTEI JIOTHKH.
Bricka3piBanms.
OO0uiue
YTBEPKICHUS U
YTBEPKJICHUSI O
CYILIECTBOBaHUH.
[Tpumep u
KoHTprpumep. O
JIOKa3aTeJIbCTBE
118311170:4

IIpuMeHsATH MeTO TPOO U OMIMOOK /17151 pabOTHI
C MOJIETIAMHU 337124 BUJ1A

x(x +b)=c¢; (x +alx + b) = c. [IpuMeHATH
METO/I IOJTHOTO nepedopa At paboThl C
MOJIEISIMU 3371a4 B BUJE JIBYX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU U B BUJE OJHOTO
YpaBHEHHS C IBYMSI IEPEMEHHBIMH.
IIpencraBiasiTh HATypadbHBIC YHCIIA B BUIC
CYMMBI pa3psiIHBIX ClIaracMbIX.
IIpuMeHSITH METO/ «BECOB» AJIsL PaOOTHI C
MOJIEJIbIO 33JJa41 B BUJIE OJJTHOTO YPaBHEHUS C
JBYMsI IEPEMEHHBIMH.
Pemars 3a7auu ¢ Bopocamu, 3ajauu ¢
nepeGopoM BapUaHTOB.
IIpuBoanuTsh, pa3énuparb, OLEHUBATH
pa3IMyYHbIe PEIICHHUS, 3alIUCH PELICHUH
TEKCTOBBIX 33Ja4. KpuTHYecKku oneHnBaTh
MOJIyYEeHHBIH Pe3ynbTaT, OCYIIECTBIATh
CaMOKOHTPOJIb, IPOBEPSISI OTBET HA COOT-
BETCTBHE YCJIOBUIO, HAXOAUTH OLIMOKH.
3HAKOMMTBCS € HCTOPHE Pa3BUTHS
apuMeTHKH.

BbINOJIHATH OLIEHKY U PUKUAKY PE3yIIbTaTOB
apu(MeTHIECKUX AeHCTBUI.

OnpeaeasiTb NPOX0XKJACHUE JBYX IIarOB
yueOHoit nesitenbHocTH (Y ]]) 1 IpoBOAMTH
CaMOOILIEHKY YMEHUS ONPEAEIATh IPOX0XKICHNE
m1aros Y /[ Ha 0CHOBE IPUMEHEHUS 3TAJIOHA.
DuUKCHPOBATH MOCJIEIOBATENBHOCTD IEUCTBUN
Ha MEepPBOM IlIare yuyeOHOM IesTeTbHOCTH U
NPOBOJIUTH CAMOOIICHKY 3TOT0 YMEHHS Ha OCHO-
BE€ MIPUMEHEHUS 3TAIOHA.

OnpeneasaTs QyHKINIO yauTens B yaeOHOU
JESATEIIBHOCTH U OLEHMBATh CBOE€ YMEHHE ATO
Jienath (Ha OCHOBE MPUMEHEHHS 3TaJOHa).
IIpumeHsSITH IpaBUIIa MMOBEACHUS YUCHUKA Ha
YpOK€ B 3aBUCUMOCTH OT (PYHKIHMH y4UTENS U
OLICHMBATh CBOE YMEHHUE ITO AENIaTh (Ha OCHOBE
MPUMEHEHHUS ITAJIOHA).




Ha3zBanmue | OcHoBHoe OcHoOBHBIE BUILI AeATeJIbHOCTH | DJIEKTPOHH
pa3aena coaepxaHue 00y4arIuXxcs ble
(TeMbI) (undposbie
Kypca oOpa3oBareJ
(umciio bHbIE
4acoB) pecypcbl)
YTBEP)KJICHHI. Pacno3naBaTh UCTHHHEIE U JIOJKHBIE
BBGHCHI/IC BBICKA3bIBAHHUSA O HaTypaanHx qyuciax,
0003HaYEHMUIA. NPUBOAUTH MPUMePHI 1 KOHTPNPUMEPHI,
Henmurenu CTPOMTH BBICKA3bIBAHUS O CBOMCTBAX

KpaTHBbIC YHCJIa.

HaTypaJibHbIX yncell.Pacnio3HaBaTh
BBICKa3bIBAaHUS M OOLINE YTBEPKICHHUS,
BBIPA’KATh UX B PEUU Pa3HBIMU CIIOCOOAMH.
OnpoBeprarp ¢ IOMOIILI0 KOHTPIIPHUMEPA.
Jloka3pIBaTh 00IIME YTBEPXKICHUS
JTOCTYITHBIMU CIIOCOOAMHU.

Pacno3HaBaTh BbICKa3bIBaHUS O
CYIIECTBOBAaHHH, BBIPAKATh UX B PCUH
pa3HbIMH CIIOCO0aMU, JOKA3bIBATH C TOMOIIBIO
COOTBETCTBYIOIIETO NMPUMEPA U JOCTYITHBIM
crocoboM onpoBepratb. KoncrpynpoBarb
MaTeMaTHYeCKHe MPeIJI0KeHHUs C ITOMOIIBIO
CBSI30K «H», «UIIN», «ECIH... TO...». JJoKa3bIBaTh
oOurre yTBepKIeHHs criocoOoM nepedopa u
BBEJICHUEM 0003HAUCHUH.

®opmyanpoBaTh ONpeaeeHus JACTUTENS U
KpaTHOTO, HA3BIBATh JICTIUTENN U KPAaTHbIC
YHCiIa; pacmo3HABATh IPOCTHIC M COCTaBHBIC
YHCIa;

HaxonuThb 1enuTeny 9ucel, HCIoIb3ysl MOHITHE
«TapHbIE JETUTEIN.

HaxonuTe nenurenu M KpaTHBIE YUCET,
BBINOJIHSSL Iepebop YHCce MO MOPAIKY.
Haxonuts HOJI nepebopom nenuteneit
menbiero yuciaa 1 HOK nepebopom kpaTHBIX
Oonbuiero ynciaa. OnpeneassiTe pasHbIMU
croco0amu, KaKWM SIBJISIETCS YUCIIO: TTPOCTHIM
WJIN COCTaBHBIM.

IIpuMeHATH MTpaBHiIa, TO3BOJISIOIINE
COXPaHUTb 3/10pPOBbE MTPH BBINOJIHEHUH YUEOHOI
NeSITETIbHOCTH, OIIEeHUBATh CBOE YMEHHUE 3TO
JienaTh (Ha OCHOBE MPUMEHEHUS 3TAIOHA).
IIpoBepsiTh CBOIO paboOTy MO 00pa3Iy U
OLIEHUBATh CBOE YMEHHUE 3TO JIeNaTh (Ha OCHOBE
MIPUMEHEHHUS TAJIOHA).

Hcnoab3oBaTh TabIMILy IPOCTHIX YUCET JUIS
OTIpeNIeIICHNs BU/Ia YHCIIA.

Hcnonb30BaTh CBOMCTBA JETUMOCTH JUIS
oTpezieNieH s, IETUTCS JIU YUCIO (BBIpaXKEHUE)
Ha JaHHOE YUCJIO (BBIPAXKEHHE).

Haxonuth yacTHOE, UCTIONB3Ys CBOWCTBA
JICIUMOCTH.




Ha3Banue
pa3aena
(TeMbI)
Kypca
(umciio
4acoB)

OcHoBHoe
coaepxaHue

OcHoOBHBIE
00y4arIuXxcs

BHUbI JACATECJIBbHOCTH

DJIeKTPOHH
ble
(undposbie
oOpa3oBareJ
bHbIE

pecypchbl)

@opmyMpoBaTh W TPHUMEHSTh NPHU3HAKH
nemumoct Ha 2, 3, 5, 9, 10. IlpumeHsATH
MPU3HAKK  JIGIMMOCTH Il OTPEICIICHHUS,
JEeNMUTCs U HaTtypansHoe uncio Ha 100, na 1000
u 1. n.; Ha 4, 25 8, 125. Crpourpb
KOMOMHUPOBAHHBbIE TIPU3HAKU JICIMMOCTH Ha
OCHOBE M3BECTHBIX MIPU3HAKOB.

OmnpenejssaTs BU YNCJIA: IPOCTOE UJIH
coctaBHoe. Haxomauts HOJl 1 HOK
Pa3IMYHBIME CIIOCOOAMHU.

IIpuMeHSITH AITOPUTM Pa3I0KECHHS YUCEIT Ha
MIPOCTHIE MHOXKHUTEIIH.

HaxoauTh nenuTeny yncia ¢ oMOIIbIO
Pa3oKEeHUs Ha TIPOCThIE MHOYKUTEIH.
Haxoauthb yacTHOe, MCIONB3YsI pa3I0KEHUE HA
MIPOCTHIE MHOXKHUTEIIHU, ACIIUMOE U JACIIUTENb.
Haxomute HOJA 1 HOK, ucnons3ys pasno-
JKEHHE YUCEJ Ha MPOCTHIC MHOKHUTEIIH.
IIpuMeHSATh KOPOTKHIA aJITOPUTM HAXOXKICHUS
HO/l u HOK pa3znoxxeHuem oHOro U3 Yyucel Ha
MIPOCTHIE MHOYKUTEIIH.

OnpeneasiTh, SBISIOTCS JIM YKCIA B3AUMHO
00paTHBIMHU.

Hcnonb3oBaTh NOHATHE B3aUMHO 00paTHBIX
yucen a1 Haxoxaenus HOA nu HOK.
IpuMeHSITH PU3HAKH JICITUMOCTH IIPU
Pa3JI0KEHUH YHCEN Ha TIPOCTHIE MHOXKHUTEIH.
Haxoauts HOJI 1 HOK paznuunsiMu
croco0aMu.

3anuchIBaTh OMpE/CICHUs Ha MAaTeMaTUYECKOM
SI3BIKE.

HaxoauTthb 3Ha4eHUS BBIpAXEHUS, COIepPIKAIIUE
CTETICHU YHCE.

3anucpIBaTh Pa3ioKEHUE YHCEI Ha TPOCThIE
MHOHUTENIH, UCTIONb3YS CTENIEHN YHCEL.
PackaaapiBaTth qucia Ha paspsHbie
craraeMble, UCTIOJIb3ysl cTeneHu uncia 10.
Hcnoab30BaTh J0MOTHUTEIIBHBIC CBOHCTBA
YMHOXXCHUS U JACIICHUS JIJIS1 PalliOHATIN3 AT
BbIUKCIIeHHH. PemiaTh ypaBHEHUS, HCTIONIB3YS
JIOTIOJTHATEILHBIE CBOMCTBA YMHOKEHUS U
JIeTICHUSI.

Harasana
1
reoMeTpH
a. JInaun

Touxka,
OTPE3OK,
Jlomanas.
W3mepenne

npsmas,
Ty4.

JUTHHEI

Pacno3naBarth Ha yepTexax, pUCyHKax,
OTKCHIBATh, UCTIOJIb3Yys TEPMUHOJIOTHIO, U
n300pakaTh ¢ OMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB: TOUKY, NPSIMYIO, OTPE30K, JIyY,




Ha3zBanmue | OcHoBHoe OcHoOBHBIE BUILI AeATeJIbHOCTH | DJIEKTPOHH
pasjaena coJepIKaHue o0yyarommxcst ple
(TeMbI) (undposbie
Kypca oOpa3zoBareJ
(umciio bHbIE
4acoB) pecypcbl)
Ha OTpe3Ka, yroJI, JOMaHy!0, OKPY’KHOCTb.

IUIOCKOCT | METPUYECKUE Pacno3naBaTh, NPUBOIAMTH IPUMEPHI OOBHEKTOB

u (12 v) €IMHULIBI U3MEPEHUS | PEATILHOIO MHpa, UMEIOIIUX (POPMY U3YUEHHBIX
unHBL. OKPYXKHOCTB | QUTYp, OlleHUBATh X JIMHEHHbBIE pa3Mephl.

U KpYT. Hcnonb30BaTh JIMHENKY U TPAHCIIOPTUP KaK

[TpakTrueckas MHCTPYMEHTBI JJIs1 IOCTPOEHHUS U U3MEPEHMUSL:

pabota U3MEPATH JIMHY OTPE3Ka, BEJIMYNHY YIJIa;

«IlocTpoenue y3opa | CTPOMTH OTPE30K 3aJaHHOM JJIMHBI, YTroJ,

U3 OKPYKHOCTEN. 3aJaHHOW BEJIMYMHBI; OTKJIAABIBATH LUPKYJIEM

VYrou. IIpsiMoHi, | paBHBIE OTPE3KHU, CTPOUTH OKPYKHOCTh

OCTpBIA, TYyNOH U | 3aJaHHOrO paguyca.

pa3BEépHyThIl yribl. | M300paxkaTs KOHPUIrypauu reoMeTpuIeCKIX

W3mepenue  yrios. | GUryp u3 oTpe3koB, OKpPYKHOCTEH, X yacTel Ha

IIpakTnueckas HEJIMHOBAaHHOM U KJleT4aToil Oymare;

pabora IpeiaraTb, ONMCHIBATH H 00CYKIATH

«IlocTpoenue CIOCOOBI, AITOPUTMBI IOCTPOEHUS.

YIJI0BY» PacnoznaBartp M n300paskarh Ha
HEJIMHOBAaHHOM U KJleT4aToi Oymare npsmoii,
OCTpBIH, TYIIOH, pa3BEPHYTHIN YIIIbI;
CPAaBHUBATDb YIJIbI.
BoruncasThs JUIMHBI OTPE3KOB, IOMAHBIX.
IlonnMaTp M HCHOJB30BATH IIPU PELLIECHUU
3aJa4  3aBUCHUMOCTH  MEXIY eAMHUILIAMH
METPUYECKON CHUCTEMBI MEp; 3HAKOMMTBCS C
HEMETPUYECKUMU CHUCTEMAMH MEp; BBIpaXarb
JUIMHY B pa3JIMYHbIX €IUHULIIAX U3MEPEHUSI.
HccaenoBars  ¢urypsl M KOH(pUrypauuw,
UCTIONIB3YsI IIU(POBBIE PECYPCHI.

O0bIkHOB | OOBIKHOBEHHBIE MoaeaupoBaTth B rpadu4eckoil, mpeaMeTHOM

eHHbIE npobu. IlpaBunpHble | popme, ¢ HTOMOIIBIO KOMIIBIOTEPA MOHATHS U

apodu (58 | u HeNpaBWIbHBIE | CBOMCTBA, CBA3aHHbIE C OOBIKHOBEHHOI JIpOObIO.

q) Ipoou. YuraTh U 3anMCbIBATH OOBIKHOBEHHBIE IpOOH,
Cpasnenue apobeii ¢ | U300paxaTh 0ObIKHOBEHHBIE APOOU TOUKAMHU Ha
OJINHAKOBBIMU KOOpPJIMHATHOM JIy4e U B KOOPAMHATHOM YTJI€.
3HAMEHATEISIMH. IIpeacTaBasATh cMelIaHHYIO Apo0b B BUIE
Cnoxenue U | HEIPABWJIBHOM U BBLAEIATH LEJIYI0 YacTh YHCia
BBIYUTAHUE Apo0eil ¢ | U3 HEMpaBUIIBHOM Ipoou.

OJINHAKOBBIMU CkJiaabpIBaTh U BBIYUTATH JpodU ¢
3HAMEHATEISIMH. OJINHAKOBBIMH 3HAMEHATESIMU U CMELLIaHHbIE
3amauyn Ha 4YacTH M | YUCJiA.

IIPOLIEHTBHI. CpaBHUBATB, CKJIAABIBATH U BLIYUTATH
CMemiaHHoe 4HMCIO. | JpOoOHbBIE YKcia ¢ OIMHAKOBBIMU

Crnoxenue U | 3HAMEHATEISIMHU.

BbIUHMTaHUE Pemathb 3a7a4n Ha 4acTu ¥ NpoueHTHl. PemaTs
CMEIIAHHBIX YHUCEN C | 3aAa4M U3 PEATbHOU KU3HU.

OJINHAKOBBIMU P opMyJIMPOBATH, 3aIMCHIBATH € NOMOLIbIO




Ha3zBanmue | OcHoBHoe OcHoOBHBIE BUILI AeATeJIbHOCTH | DJIEKTPOHH
pa3aena coaepxaHue 00y4arIuXxcs ble
(TeMbI) (undposbie
Kypca oOpa3oBareJ
(umciio bHbIE
4acoB) pecypcbl)
3HAMEHATEIISIMHU. 0yKB OCHOBHOE CBOWCTBO OOBIKHOBEHHOM
OCHOBHOE CBOWCTBO | IpOOW; MCMOJIb30BATH OCHOBHOE CBOMCTBO
npobu. CpaBHeHHUE | IpoOu JUIsl COKpAIeHUs IpoOel U IPUBEACHUS
TIpoOeii. JIpoOH K HOBOMY 3HAMEHATEIIO WIIH YHCIUTEIIO.

[Ipumenenue OykB
JUIS 3aIIMCH Ma-
TEMATHYECKHX
BBIPAKECHUU U IIpeN-
JIOJKCHHH.

CnoxxeHue 51
BBIUMTAHHE
OOBIKHOBEHHBIX
npobeii. CmernmaHHas
npo0b. CroxxeHue u

BBIUMTAHHE
CMECIIAHHBIX YHCEIL.
YMHOXEHUE u
JIeTICHUE JIpo0eH.
B3aumMHO 0OpaTHbIC
IpooOH.

OCHOBHBIC  3aJa4H
Ha Ipoowu.
CocTaBHBIE 3aJa4d
Ha J1po0u.

3amaun Ha

COBMECTHYIO paloTy.

IIpuBoAMTHL TPOOH K HAUMEHBIIIEMY O0IIEMY
3HaAMEHATENIO0 (YUCITUTEIIO).

Cokpamarthb apoOH pa3HBIMH CIIOCOOAMH.
CpaBHHMBaTh OOBIKHOBEHHBIE pOOH,
npeajaratb, 000CHOBbIBATH U 00CYKIaTh
CIoCco0bI YIIOPSIOUYUBAHUS TPOOCH.
Hcnonp30BaTh KOOPAMHATHBIN JTy4 s
CpaBHEHHSI IPOOCH.

CpaBHUBATB JpoOU C pa3HBIMU
3HaMeHaTessiMu, puBosd ux k HO3 nnu HOY.
CpaBHUBATBH CMEIIAHHBIE YUCIIA.

IIpoBoanTh HCC/IEI0BAHMS CBOMCTB Ipo0Oeii,
OMHPAsCh HA YUCIIOBBIE SKCIIEPUMEHTHI (B TOM
YHCJIE C TOMOIIBIO KOMITBIOTEPA).

CpaBHUBATB JpoOU HA YHCIIOBOM JIyYeE.
CpaBHHUBATB JpOOH C IPOMEKYTOUHBIM
yrcioMm. CpaBHMBATH JIpOOH C €TUHUIICH.
CpaBHUBATB JIpoOU 0OIIIUM CITOCOOOM.
CTpouTh HOBBIE AITOPUTMBI HA OCHOBE
W3BECTHBIX HA TIPUMEPE IMMOCTPOCHHUS aJITOPUTMA
CJIOKEHHMSI U BBIYUTaHUA Apobeit (00mmii
ciyyait). CkJIaabIBaTh U BBIYMTATH IpoOU
(oOmuii cmyyvaif). CKJIaabIBATH U BBIYUTATH
cMemaHHble yrcia. Pemarp 3amaun Ha
CJIO)KEHHE U BBIUUTAHUE JIPOOEH 1 CMEITaHHBIX
qrcel.

YMHOXKaTh OOBIKHOBEHHBIE JpOOU. YMHOXKATH
IpoOb Ha HaTypalbHOE YHCIO. YMHOMXKATh
CMCIIAaHHBIE YHCIa. YMHOXKATh CMEIIaHHbIE
qrclia Ha HaTypaibHOE YHCIIO.

Hcnoab30BaTh MOHSATHE «B3aUMHO OOPATHEIC
qrcIay JUIS MOCTPOCHHUS allTOPUTMA JIEJICHUs
npobeit. leauts qpodu. deants n1pods Ha
HaTypaJlbHOE uncio. JeJnTh cMenanHbie
yrcina. JleJIMTh CMEIIaHHbIC YHcia Ha
HATypaJlbHOE YHUCIIO.

@ opMyaHpoOBaTh IIEITH «aBTOPa» U
«IOHUMAIOIIET0» MPU KOMMYHHKAIUHU B
y4eOHOI IEITETFHOCTH, «CJAYIIATh) U
«CJIBIMIATHY, 32/1aBAaTh BOMPOCH! HA TIOHUMAaHHE
¥ YTOYHECHUE W OLeHUBATh CBOE YMEHHE ITO Jie-
7ath (Ha OCHOBE MPUMEHEHHSI ATAJIOHA)




Ha3zBanmue | OcHoBHoe OcHoOBHBIE BUILI AeATeJIbHOCTH | DJIEKTPOHH
pasjaena coJepIKaHue o0yyarommxcst ple
(TeMbI) (undposbie
Kypca oOpa3zoBareJ
(umciio bHbIE
4acoB) pecypcbl)

PemaTts ypaBHeHuUs, cofepakaliye ApoOHbIe

BBIPAXEHUS, UCIIONb3Ys NIEPEXO] K

HaTypaJIbHBIM YHCIIaM.

Pemarhb 3a1aun Ha HaXOXKJAEHHUE YACTH LIEJIOT0 U

LIEJIOTO IO €r0 YaCTH; BhIABJATH UX CXOACTBA U

pasimuus. Pemars 3agauy Ha HaxoXKJeHUE

4acTH, KOTOPYKO OJHO YHCIO COCTaBJISET OT

npyroro. PemaTts coctaBHBIC 33/1a4H Ha IPOOH.

PemaTs 3agaun Ha CcOBMeECTHYIO paboTy IO

dopmyne 1 =pt.

IIpuBoauTs, pa3ouparb, OLICHUBATH

pa3jauuHble  pEeUIeHMs,  3aluCd  pelIeHUuil

TEKCTOBBIX 3aJau.

Kpurnyecku oneHUBaTh OJIy4CHHBIN

pE3yJIbTaT, OCYIECTBIISITH CAMOKOHTPOJIb,

IIPOBEPSISl OTBET HA COOTBETCTBHUE YCIIOBUIO,

HAXOJAUTH OMNOKU. 3HAKOMHUTBLCH C UCTOPHEH

pa3BUTHS apU(PMETHKH.
Harasigna | Harnsgasie OnuceiBaTh, UCIIONB3Yysl TEPMUHOJIOTHIO,
| IIPEJICTaBICHUS O 1300paxaTh C MOMOLIbIO YEPTEKHBIX
reomerpu | ¢purypax Ha MHCTPYMEHTOB U OT PYKH, MOAEJTHPOBATDH U3
fl. IJIOCKOCTH: OyMaru MHOTOYT'OJIbHUKH.
MHoroyr | MHOTOYrOJIbHUK; IIpuBoaNTHL NpUMEPHl 0OBEKTOB PEATHHOIO
OJIbHUKHU | IPSIMOYTOJIbHUK, MUpa, UMEIOUINX (HOPMY MHOTOYTOJIbHHKA,
(10 9) KBaJpar; IIPAMOYTOJIBHUKA, KBaJApaTa, TPEYrOJIbHHUKA,

TPEYTroJbHUK, O
paBeHCTBe Quryp.
[TpakTnueckas
pabota
«IToctpoenune
OpSMOYTOJIbHUKA €
3a/laHHBIMU
CTOPOHAMH
HEJIMHOBAHHOMN
Oymare».
TpeyronpHuk. Buasl
TPEYrOJIbHUKOB:
OCTPOYTOJIbHBIH,
PSMOYTOJIbHBIMH,
TYIOYTOJIBHBIN;
paBHOOEIPEHHBIH,
PaBHOCTOPOHHUM.
N300paxkeHue
¢buryp, B TOM ymclie
Ha KJIETYaTO1
oymare. [Toctpoenue

Ha

OLIEHUBATH UX JIMHEHHBIC pa3MepHI.
BoruucasaTs: nepuMeTp TpeyrojbHHUKa,
MPSIMOYTOJIbHUKA, MHOTOYTOJIbHUKA; TUIOIIA/1b
MPsIMOYTOJIbHHUKA, KBaJIpaTa.

MN306paxaTh oCTPOYroJIbHBIC, TPIMOYTOJIbHBIE
U TYNOYTOJIbHBIE TPEYTOJbHUKH.

CTpouTh Ha HETMHOBAHHOMW U KJIETYATOU
Oymare KBajpaT U MPSMOYTOJBHUK C 33IaHHBIMU
JHamMu ctopoH. MccaenoBarTe cBoiicTBa
MPSIMOYTOJIbHUKA, KBaJApaTa MyTEM
AKCIIEPUMEHTA, HAOIIOICHUS, U3MEPEHUS,
MOJICIUPOBAHNUS; CPABHUBATH CBOMCTBA
KBaJpara U MPsMOYTOJIbHHKA.

CTponTh Ha HETMHOBAHHOM U KJIETYATOU
OyMare pa3jIM4HbIC BUJIBI TPEYTOJIHLHUKOB C
3a/laHHBIMU JUTMHamMu cTopoH. McciienoBaTh
CBOICTBa paBHOOEPEHHBIX U PABHOCTOPOHHUX
TPEYrOJIbHUKOB, a TAK’K€ BUJIbI TPEYTOJIbHUKOB
0 yIJIaMm, IMyTéM IKCIIEPUMEHTA, HAOTIOICHUS,
U3MEPEHMUS], MOJICTUPOBAHNS; CPABHMBAThH
CBOMCTBA Pa3INYHBIX TPEYTOJIbHUKOB.




Ha3zBanmue | OcHoBHoe OcHoOBHBIE BUILI AeATeJIbHOCTH | DJIEKTPOHH
pa3aena coaepxaHue 00y4arIuXxcs ble
(TeMbI) (undposbie
Kypca oOpa3oBareJ
(umciio bHbIE
4acoB) pecypcbl)

KOHpurypamuii u3 KoncTpyupoBarh MaTeMaTHYECKHE

yacTen MpsMOW, MPEIOKEHUS C TOMOILBIO CBA30K

OKPY>KHOCTH Ha CHEKOTOPBIINY, «IH000H.

HEJIMHOBAaHHOM U Pacno3znaBaTh UCTUHHBIC U JIOKHBIE

KJIeT4aTou Oymare. BBICKA3bIBaHUSI O MHOTOYTOJIbHUKAX,

Hcnonb3zoBanue NMPUBOJAUTH TPUMEPHI U KOHTPIPUMEPHI.

CBOMCTB CTOPOH U HccaenoBaTh 3aBUCUMOCTB TUIOIIAIM KBaapaTa

YTJIOB OT JIJTUHBI €70 CTOPOHBI.

MPSIMOYTOJIbHUKA, Hcnoab30BaTh CBONCTBA KBAJAPATHON CETKH

KBaJpara. JUTSI TIOCTPOCHUS PUTyp; pa3douBaTh

[Tnomans U | IPSIMOYTOJILHUK Ha KBaApaThl, IPSIMOYTOJbHbIE

nepuMeTp TPEYTOJIbHUKHU; COCTABIATH (DUTYPHI U3

MPSIMOYTOJIbHUKA, KBaJIpPaTOB U MPSIMOYTOJIbHUKOB U HAXOAUTD UX

KBaJpara, UI0MIa/1b, pa30uBaTh QUTYPHI HA

IPSIMOYTOJIBHOTO MPSIMOYTOJIBHUKY U KBaIpaThl U HAXOAUTH UX

TPEYroJIbHUKA U | TUIOIIA/b.

MHOTOYTOJIbHUKOB, IHoHUMATH M UCOJIb30BATH ITOHATHS

COCTABJICHHBIX U3 | PABHOBEJIUKHUX U PABHOCOCTABIICHHBIX (PUTYD.

MPSIMOYTOJILHUKOB U | BhIpamaTh BeIMUUHY IJIOMIAAN B PA3IMUHBIX

MPSIMOYTOJIBHBIX EAMHUIIAX U3MEPEHUSI METPUIECKON CUCTEMBI

TPEYrOJIbHUKOB, B | ME€p, HOHUMATH U UCNOJIb30BATH 3aBUCUMOCTH

TOM 4YHCIIe QUTYp, | MEXKAY METPUICCKUMU SIUHUALIAMU U3MEPCHHUSI

M300paKCHHBIX  Ha | MJIOIIA[IH.

KieryaTo Oymare. | 3HAKOMMTBLCS C IPUMEpPaMU TPUMEHEHUS

Enunuiisr IJIOIIAIU ¥ TIEPUMETPA B MPAKTHUECKUX

U3MEPEHUS CUTYaITUsX.

TUJIOLLAH. PemaTp 3amauu U3 peanbHOM KU3HU,

PaBHoBenukue U | IpeajaraTh M 00CyKIaTh Pa3IUIHbIC CITOCOOBI

PaBHOCOCTABJICHHBIE | pELICHUS 3a]1ay.

burypsl.
HMecsatuun | HoBas 3anuch IIpencraBiasTh AeCATUYHYIO APOOH B BHJIE
pie apoom | uncen. [lecaTuuHas | OOBIKHOBEHHOW, YHTATh M 3aNIMCHIBATH;
(38 u) 3aMmmch JpooOei. H300paKaTh IECATUYHBIE IPOOU TOUKAMU Ha

[IpencraBnenue
JECATHYHOM Tpodu B
BUJIC
OOBIKHOBEHHOM.
CpaBHeHHe
JECATHUYHBIX JPOOCH.
JencTBus C
JECATUYHBIMU
JIPOOSIMH: CIIOKEHHUE
u BBIYUTAHUE.
OxkpyrieHue 4Yucel.
Apudmernueckue
JIEUCTBUS C

KOOPAWHATHOU MpsiMoil. PackiiaabiBaTh
JECATHYHBIE TPOOH B BII€ CYMMBI Pa3psIHBIX
clIaraeMaIX.

IlepeBoauTh OOBIKHOBEHHBIE IPOOH B
JIECATUYHBIE U OOPATHO.

CpaBHUBATB JeCATHUHBIE TpoOH. OKPYIIfATH
HaTypaJIbHBIC YHCIIA U JECATUIHBIC TPOOH.
CTpouTh aNrOpUTMBI CIIOKEHUS U BBIUUTAHUS
JNECATUYHBIX ApOOEH, HCIONB3ysl aITOPUTMBI
CJIOKEHHUS YW BBIYUTAHMS HATYPAJIbHBIX UHCEN U
CMEIIAaHHBIX YHCEl.

CTpouTh aIrOpUTMBl YMHOKEHHUS W JIEJIECHUS
necaTuuHbIX apodeit Ha 10, Ha 100, va 1000 u T.




Ha3zBanmue | OcHoBHoe OcHoOBHBIE BUILI AeATeJIbHOCTH | DJIEKTPOHH
pa3aena coaepxaHue 00y4arIuXxcs ble
(TeMbI) (undposbie
Kypca oOpa3oBareJ
(umciio bHbIE
4acoB) pecypcbl)

ECATUYHBIMU JI., ICTIOJIb3YSI M3BECTHBIC aJITOPUTMBbI, YMHOXKAas

TPOOSIMHU: HaTypanpHble yucia Ha 10, 100, 1000 u 1. 1.,

YMHOXKCHHE 1 | YMHOXEHUE CMEIIAHHBIX YHCE] Ha HAaTypaJlbHOE

JIeIICHUE YHCIIO.

JNECATUYHBIX Ipo0ei
Ha 10, ma 100, Ha
1000 m T ;g
YMHOXXEHHE
JNECATUYHBIX IpoOei
Apudmernueckue
NEUCTBUSL C Jecsd-
TUYHBIMU  JIpOOSMU:
JICTICHHE necs-
THUYHBIX npoleit;
YMHOXEHHE U Je-
meaue Ha 0,1; Ha
0,01; va 0,001 u T. A.
Pemenne TEKCTOBBIX
3a/1a4, CoAepIKaIUX
IpooOH.

OCHOBHEIC 33/1aUH
Ha ApooH.

3agaun Ha
MPOIICHTHI. 3a1auun
Ha COBMECTHYIO
pabory.

3aKOHBI
apu(pMeTUIECKUX
JIencTBUI

A YIIPOLICHUA
BBIPKEHHS.
Pemenue ypaBHeHUI

CTpouTh aNropuT™M YMHOXEHHUS IECATUYHBIX
OpoOei, WCIOoNb3ysl alrOPUTMBl  YMHOXKEHUS
HAaTypaJIbHBIX YHWCEI M CMEIIAaHHBIX YHCEIl.
Crpoutrh QIrOpUTM  JI€JIE€HMUSI  JIECATUUHBIX
OpoOel, HCIoyIb3ysl  AJITOPUTMBl  J€JICHUS
HAaTypaJbHBIX YHCEJ, CMELIAHHBIX 4YHUCEl Ha
HaTypaJIbHOE 4YHMCIO ¥ OCHOBHOE CBOMCTBO
npodu. JleauTs necsTHIHbIe Jpoou.

BeisBJaSAITE C€XOACTBA W PpPa3IM4YUs IPAaBUI
apu@MeTUYeCKUX JAEUCTBUN C HaATypaJbHBIMU
YUCIAMU U JIECTUYHBIMU JIPOOSIMU, OOBSCHATH
uX. BBINOJIHATH apupMeTHdecKue NEHCTBHS C
JECATUYHBIMU Ipo0sMu; BBINIOJIHATH
NPUKHUAKY U OLEHKY pe3yJibTaTa BIYNCICHUN.
Pematb  TEeKCTOBBIE 3azayM, COJEpIKaLIME
OpoOHBIE MaHHBIE, W HA HAXOXKICHHE YacTH
LIEJIOr0 U LEJOro M0 €ro 4acTH; BBIABJIATH HUX
cxoacTBa M pasauyusd. MoaeaupoBarb Xox
pelIeHus 3a7a4i C MOMOUIbI0 PUCYHKA, CXEMBI,
tabnuupl. [IpuBoanTh, pa3éuparb, OLEHMBATH

pasinyHbIe  pEIICHWS,  3aluCh  PEIICHUM
TEKCTOBBIX 3a1a4. Pematn 3a1a4u Ha IBHUKCHUC
U 1po0u.

Yopowars BbipaxkeHus. Pemarb ypaBHEHUS.
HaxoauTh 3HaYeHUE YMCIOBOIO BBIPAKECHUS,
COZEPKALIETO CTEIICHH. Crpontsb
MaTeMaTHYEeCKHE MOJICIIM TCKCTOBBIX 3a7ad.
OnepupoBath IpOOHBIMU YHCIAMH B PEATbHBIX
JKU3HECHHBIX CUTYalHsIX.

Kputnyecku oneHuBaTh NOJTy4CHHbBIN
pe3yJIbTaT, OCYIECTBISTH CAMOKOHTPOJIb,
IIPOBEPsIsl OTBET HA COOTBETCTBUE YCIIOBUIO,
HAXOJIUTh OMIMOKU. SHAKOMUTBLCS € HCTOPHEH
pa3BUTHUS aPUPMETHKHU.

IIpuMeHATH NpoCTENIINE IPUEMBI YIIPABICHUS
CBOHM SMOIIMOHAIbHBIM COCTOSHUEM U
NMPOBOJAUTH CAMOOIICHKY 3TOTO YMEHUs (Ha
OCHOBE MPUMEHEHUS ITalIoHa). PUKCHUPOBATH
MOCJIE0BATENbHOCTD JICMCTBHI HA TTEPBOM IIare
KOPPEKLUMOHHOM AEATEIIbHOCTH U OLleHUBATH
CBOE€ YMEHHE 3TO JeNaTh (Ha OCHOBE
MIPUMEHEHHUS 3TAJIOHA)




Ha3zBanmue | OcHoBHoe OcHoOBHBIE BUILI AeATeJIbHOCTH | DJIEKTPOHH
pa3aena coaepxaHue 00y4arIuXxcs ble
(TeMbI) (undposbie
Kypca oOpa3oBareJ
(umciio bHbIE
4acoB) pecypcbl)
Harasigna | MHOrorpaHHuKH. Pacno3naBathb Ha yepTekax, pUCyHKax, B
| N3o0paxenue OKPY’KaIOIIEM MHUPE MPSMOYTOJIbHBIN
reoMeTpM | MHOIOTPaHHUKOB. napajuiejenumnes], Kyo, MHOTOrpaHHHKH,
si. Texa u | Monenu ONUCBHIBATH, UCIOJIB3Yysl TEPMUHOJIOTHIO,
(urypsnl B | IpOCTPAHCTBEHHBIX | OLEHMBATH JIMHEITHBIE Pa3MeEpHI.
NMPOCTPaH | Tell. I[IpuBoANTH TPUMEPHI 0OBEKTOB PEATHLHOTO
crBe (9 u) | [IpsmoyronabHbIil MHpa, UMEIOMUX (OPMY MHOTOIPAHHHKA,

napajuieJenurnen, MPSIMOYTOJIBHOTO TIapaJuieNienunena, Kyoa.

Ky0. Pa3BépTku KyOa
U Hapajuiesenuea.
[IpakTuueckas
pabora «Pa3BépTka
KyOa».

O0BeMm, IUIOIAIb
MOBEPXHOCTHU u
cymMma JUIMH peédep
KyOa,
IPSMOYTOJIBHOTO
napasuiesienumnena

MN300paxkath KyO Ha KJIeT4aTON Oymare.
HccnenoBarth cBoiicTBa KyOa, IPSIMOYTOJIBHOIO
napasuiesienumneia, MHOrOrPaHHUKOB, UCTIOB3Ys
MOJIETH.

Pacno3HaBaTh M n300pakaThb pa3BEPTKHU KyOa
U Tapajuiesenunesa.

MopaenupoBarthb Ky0 U napaiienenumnes u3
OyMaru u mpoyux MaTepuaioB, 00bACHATH
Crocod MOAEeTUpPOBaHUS.

Haxoauth u3MepeHus, BBIMUCIAATh CYMMY
UTHH pEOep, MIIOMAAb TOBEPXHOCTH; 00bEM
KyOa, MpsSIMOYTOJILHOTO TapalIeNIeUIe 1a;
HCCJIe0BATH 3aBUCUMOCTh 00bEMa Ky0a oT
JUTHHBI €T0 pedpa, BLIIBUIATh H
000CHOBBIBATH THIIOTE3Y.

Ha0aroaaTh U npoBOAMTB aHAJIOTUN MEXY
MOHITUSIMHU TIJIOIAAN U 00BEMA, IepUMeTpa u
IUIOLIA/IM TOBEPXHOCTH.

Pacno3HaBaTh UCTUHHBIE U JIOKHbBIE
BBICKA3bIBAaHUSI O MHOTOTPAHHUKAX, MPUBOAUTH
MIpUMEPHI U KOHTPIIPUMEPHI, CTPOUTH
BBICKA3bIBAHUS U OTPULIAHMS BBICKA3bIBAHUII.




Ha3zBanmue | OcHoBHoe OcHoOBHBIE BUILI AeATeJIbHOCTH | DJIEKTPOHH
pa3aena coaepxaHue 00y4arIuXxcs ble

(TeMbI) (undposbie
Kypca oOpa3oBareJ
(umciio bHbIE
4acoB) pecypcbl)
IloBTOpen | [loBTOpeHUE IHoBTOPATH U CHCTEMATH3HUPOBATH U3yYCHHBIE

e (10 4) | OCHOBHBIX TOHATUH | 3HAHUSA. BBLIYMCIAATH 3HAYCHUS BBIPAKEHUH,

U METOAOB Kypca 5
Kjacca, 0000menne
3HAHUMN

coZiepKaIInX HaTypaJibHbIE 4yucna,
OOBIKHOBEHHBIE W JECATHYHBIE  JIpoOH,
BBINIOJIHATH npeobpazoBaHus YHUCEel.
BbiOupars  cmoco®  cpaBHEHMS ~— 4MCedl,
BBIYMCIICHH, NPUMEHSATH CBOMCTBA
apuQMEeTHIECKUX JEUCTBUI JIRIE:

paroHaIN3ai BHIYUCICHUN

Pemenne TEKCTOBBIX 3aad, COACPKAIIUX
npo6u. OcHOBHBIE 3a/1a4 Ha IpoOu. 3agauu Ha
JBIDKEHME. 3a7a4uu Ha paboTy.

OcyecTBIAATh CAMOKOHTPOJIb BBIMOTHIEMBIX
JICUCTBUA W CaMONpPOBEPKY  pe3ysbTara
BbluMCIcHU. Pemarp 3amaum U3 peanbHOU
JKU3HU, MPUMEHATh MaTeMaTH4YecKue 3HAHHUS
JUISL  pelieHus 3adad M3 JPYruxX y4eOHBIX
MIPEIMETOB.

Pemate, 3ajaum  pasHbIMH  crocodamm,
CPaBHUBATH  CHOCOOBI  pEIICHUS  3aJadH,
BbIOUPATH PALMOHAJBHBIH CIOCO0.

CoOupars wuHpOpPMAIMIO B  CIPABOYHOU
JTUTEepaType, UHTEPHET - UCTOYHHUKAX.

PabGoraty B rpynmax: pacnpeoenims POIU
MEXy WICHaMHU TPYIIbI, HIAHUpOo8ams padoTy,
pacnpedensams BUABL pabOT, onpedensims CPOKH,
npedcmasiames — Pe3yabTaTbl C  TOMOIIBIO
cooOmieHuit,  pucynkoB,  cpeacts  UKT,
oyeHusamyv pe3ynbTaT padoThI.
CucreMaTHM3upoBaTh  CBOM  JOCTHIKCHHS,

NpeACTABJIATH HX, BBISIBJISITH CBOU
poOIeMBl, IUVIAHMPOBATH  CIIOCOOBI  HMX
peIICHUS.

I[IpumeHsITH U3yYeHHBIE CIOCOOBI ACUCTBUIA TS
pelieHusT 3aJad B THUNOBBIX U TOUCKOBBIX
CUTyalUsX, 000CHOBBIBATH MPaBUIBHOCTh
BBIIIOJTHEHHOTO JIeHCTBUSA c TIOMOIIILIO
oOpamienus k oOmiemy mnpaswiy. I[lomaroso
KOHTPOJIMPOBATH BBHINIOJIIHSAEMOE JAEHCTBUE, TPU
HEOOXOTUMOCTH BBISIBJISITh IPUUUHY OIMIHOKH U
KOPPEKTUPOBATH €€




6 kaacc (204 1)

Ha3zBanue | OcHoBHoe OcHoBHBIE BH/LI JAeSITeJIbHOCTH | DJIEKTPOHH
pasjaena coJepiKaHue o0yuarommxcst ple
(TeMbI) (undposbie
Kypca oOpa3zoBareJ
(umciio bHbIE
4acoB) pecypchbl)
Harypaas | ApudmeTnueckue Bouinosnsars apudgmernyeckue AeiicTBHSA C
HbIe JeicTBUS C | MHOTO3HAYHBIMU  HAaTypaJbHbIMM  UYHCIIAMH,
yuciaa (16 | MHOroO3HaYHBIMH HAXOAUTh 3HAYEHHUS] YUCIOBBIX BBIPAKECHUHN
q) HATypaJbHBIMU co ckoOkamu u 0e3 CKOOOK; BBIYMCJIATH
yuciaamu. YHCIIOBbIE | 3HAYEHHS BBIPAKEHUMN, COIEPKAIIMX CTEIICHH.
BBIPAXECHMUS, Ucnonb3oBath npu BbIYHMCJIEHUSX
NOPSIIOK  ICUCTBUH, | IEPEMECTUTEIBHOE U COYETATEIbHOE CBOMCTBA
UCIIOJIb30BaHUE CIIOKEHMSI U YMHOXEHUS, pacHpeesInTeIbHOe
CKOOOK. CBOMCTBO YMHOKEHHUS OTHOCHUTEJILHO
Henurenn U | CIIOKEHMs, CBOWCTBA apU(PMETHUECKUX Jei-
KpaTHbIE YHUCIIA; | CTBUM.
HanOoNpIMi o0UMii | MOPMYJIHPOBATH OMNpedeIeHUs] JICIUTEN |
JIeNUTedh MW HauW- | KPaTHOTO, HAaWOOJbIIEr0 OOLIEro NENUTeNs U
MEHbIIIEEe o0IIee | HAMMEHBIIETO OOIIEr0 KPaTHOTO, MPOCTOTO H
KpatHoe. Pasnoe- | COCTaBHOTO YMCENT; UCIIOIB30BATh 3TH MOHATHUSA
HUe yucia Ha | Ipu peuieHuu 3a1a4d. [IpuMeHATH aIropuTMbI
IIPOCTHIE BBIUMCJICHHUS] HauOOJBIIEr0 OOIIEro AeauTens
MHOKUTEH. Y HaUMEHBIIIEro 00ILEro KpaTHOro JIBYX YHCEll,
Henenune C | aITOPUTM pA3JIOKEHUSI 4YUCIAa Ha MPOCTHIC
OCTaTKOM. MHOKUTEH.
[lonsiTue HUcnoab3oBarh NpU3HAKU JEIUMOCTH  JUIS
OTpULIAHUS. pelieHus 3a1ad.
Otpunanue o6mux | [IpeacraBaATh yucio B BHJE NPOU3BEICHUS
BBICKA3bIBAaHUU. €ro MPOCTBIX MHOXKHUTEJIEH.
Otpunanne Haxoauts HO/I 1 HOK pa3ubiMu ciocoGamu.
BBICKa3bIBAaHU I o | MccaenoBath yCiioBus AemuMoCcTH Ha 4 1 6.
CYIIIECTBOBAHUH. HccnenoBarb, 00cyxnarb, GopmyaupoBaTh
Jloka3aTenbcTBO  OT | M 000CHOBBIBATH BBIBOJ O YETHOCTH CYMMBI,
IIPOTUBHOTO. MPOU3BENICHUS JIByX YETHBIX 4YHCEN, JABYX
Onepaunun HaJ | HEUYETHBIX YHUCEN, YETHOTO U HEUETHOTO YHUCEIL.
MHOKECTBaMHU Pemarb TEKkCTOBBIE 3alayd Ha CIOXKEHHE,

BbIUHTAHUE, YMHOXXEHME W JICIICHHE,
Pa3HOCTHOE U KPaTHOE CPAaBHEHUE YHCEIL.
CTpouTh  OTpPUIIAHUA  YACTHBIX,  OOIMIUX
BBICKa3bIBaHUI " BBICKa3bIBAaHUI 0
CYyILLIECTBOBAHUH.

BbmonHATe omepanuM  HaJg  MHOXXECTBAMHU.
Hcnonp3oBath MaTEMaTHYECKYIO
TEPMHUHOJIOTHIO B YCTHOM M MMCbMEHHOM peyH.
Koncrpyuposarn MaTeMaTH4YeCcKHe
NpPeVIOKeHUsI C TIOMOIIBIO  CBSI30K  «H»,
«HAIIA», «ECIU... TO...».

OnpenensiTb yMEHHE IPUMEHATh TPUEMBI JIJIS
MOJIOKHUTEIBHONH CaMOMOTHBALIMM K y4eOHOU




Ha3zBanmue | OcHoBHoe OcHoOBHBIE BH/ILI JAeSITeJIbHOCTH | JJIEKTPOHH
pa3aena coaepxaHue 00y4arIuXxcs ble
(TeMbI) (undposbie
Kypca oOpa3oBareJ
(umciio bHbIE
4acoB) pecypchbl)
nesitennbHOCTH.  IIpoBOAMTHL  CaMOOIICHKY
yMEHUs MIPUMEHSATD MIPUEMBI JUTSt
MOJIO)KUTEILHOW CaMOMOTHBAIMU K Yy4eOHOMH
JIEATEIbHOCTH
Harasana | [lepnenaukynspasie | PacmodHaBar, Ha  ueprexax, pHCYHKax
| npsiMbIE. Cly4yal B3aUMHOIO  pACIOJIOXKEHUS  JIBYX
reomerpu | [lapamiensHbie MPSIMBIX.
s. npsiMbIE. HN300paxath C  [OMOIIBIO  YEPTEKHBIX
Ipsimbie | [IpoBeaenue MHCTPYMEHTOB HAa HEJIMHOBAHHOM M KJIETYATOH
Ha NepHeHANKYJIsipa K | Oymare JBe NEpeceKarolrecs: MpsMble, IBE
IJIOCKOCT | NpsIMOM. PaccTosiHue | mapajienbHble MpsAMbIE, «CTPOUTH MPSMYIO,
H B MEXIY NBYMS | IEPIICHAUKYIISPHYIO JTAHHOI. Crpontsb
NMPOCTPAaH | TOYKaMHU, OT TOYKH | MMapajlieJbHbIE IPSIMbIE C IOMOIIbIO TUHEHKU U
CTBe. 0 TPSIMOM, JIJTMHA | YTOJbHUKA.
Cummerp | nyTu Ha KBagpatHoil | [IpuBoAMTH MpuUMEpHl TNapauIeTbHOCTH U
usi (13 4) | cerke. MEePHEHANKYJIIPHOCTH MIPSIMBIX B
[Tepecekarommuecs, MIPOCTPAHCTBE.
CKPEIIUBAIOIINECS Pacno3naBatpb B MHOT'OYTOJIbHUKaX
npsimble. CBOMCTBA U | IEPIICHIUKYIIPHBIC u napasuieNbHbIe
Croco0bl ctopoHbl. M300pa:kaTh MHOTOYrOJBHUKH C
MOCTPOCHUS napajuieIbHbIMHU, MEPIEeHIUKYISPHBIMH
NEePHEHANKYIISIPHBIX | CTOPOHAMH.
u napauiensHeix | Haxoaurs — paccrosHue  MexAy — JIByMs
MPSIMBIX, C | TOYKaMH, OT TOYKH JI0 TIPSIMOM, JJIMHY MTyTH HA

MIOMOIIBIO  JIMHENKU
U YroJbHHMKA, C
MIOMOIIBIO  JIMHENKU
u UAPKYIIS.
[Tapannenorpammel.
[Tonsarue 0
paBeHCTBe Guryp.
IlenTpanbHas,
oceBasi U 3epKaJibHAs
CUMMETPHH.
ITocTpoenue
CUMMETPUYIHBIX
buryp.
ITocTpoenne
MapKETOB,
OpHaMEHTOB,
Y30DPOB.

Kpacora u
CUMMETpHUSL.
[IpeoOpazoBanue
IJIOCKOCTH.
ITpakTueckas

KBaJpaTHOM CETKE, B TOM 4YHCIIE HUCIOJb3Ys
1M (POBBIE PECYPCHI.

Pacno3naBaTh Ha yepTexax U U300paXKEHUsX,
n300paxkaTh OT PYKHU, CTPOUTH C IOMOIIbIO
MHCTPYMEHTOB (GuUrypy (OTpe30K, JOMaHYIo,
TPEYrOJbHUK, MPSIMOYIOJbHUK, OKPYKHOCTD),

CUMMETPUYHYIO JAHHOM OTHOCHUTEIILHO
MIPSAIMOM, TOUYKH.
Haxoaurs NpuMepbl CUMMETpUU B

OKPYXKaIOIIEM MHPE.
MopaeaupoBarb 13 Oymaru JBe (QUIYpHI,

CUMMETPUYHBIE  OTHOCUTEIIbHO  MPSIMOM;
KOHCTPYHPOBAaTh TEOMETPUUYECKHE
KOH(UTypamuu, HCITONIb3YS CBOMCTBO
CUMMETPUH, B TOM 4YHCIE€ C IOMOUIBIO

U (POBBIX PECYpPCOB.

HccaenoBarh CBOWCTBA H3y4YEHHBIX (uUryp,
CBA3aHHBIE C  CHUMMETpUEH,  HCIHOJb3Ys
HKCIEPUMEHT, HaOII0/IeHHEe, MOIETUPOBaHHE.
O00CcHOBBIBATB, ONPOBEPraTb C IOMOIIBIO
KOHTPIIPUMEPOB YTBEPKACHUS O CUMMETPUU

buryp.




Ha3zBanmue | OcHoBHoe OcHoOBHBIE BH/ILI JAeSITeJIbHOCTH | JJIEKTPOHH
pasjaena coJepIKaHue o0yyarommxcst ble
(TeMbI) (undposbie
Kypca oOpa3zoBareJ
(umciio bHbIE
4acoB) pecypchbl)
pabota «OceBas | CTpouTh TOYKH, QUIYpBl, CHUMMETPUUYHBIE
CUMMETPUSD JTAaHHBIM, C TIOMOIIIbIO IOBOPOTHOM CUMMETPHH,
C TIOMOILBIO LIUPKYJI U TUHEUKH.
Crpouth TOYKH, QUIYpPBl, CHMMETPUYHBIC
JJAaHHBIM, C IIOMOLIbIO IEPEHOCHOU CHUMMETPHH,
C IOMOIIBIO LIUPKYJIS U JTMHEHKH
Boipaxen | [Ipumenenne OykB | Ucnmoab3oBaTh OyKBbI Ui 0003HAUECHHUS
usl ¢ JUISL 3allUCH MaTeMa- | YUCelNl, IpU 3allCcH MaTeMaTHUYECKUX
OyKBaMH | TUYECKHUX YTBEPXKACHU, COCTaBJIATH OyKBEHHbBIC
(10 v) BBIPAXKEHUI U | BBIpOKECHUSA o YCIOBHUIO 3a7a4H.
IIPEII0KEHUH. HccnenoBarb HECJIO)KHBIE YHCIIOBBIE
bykBenHble 3aKOHOMEPHOCTH, UCIOJIb30BaTh OYKBBI JJI UX
BBIPQXCHUSI M YHC- | 3alIUCH. BBIYMCJIATH YUCIOBOE 3HAYCHHUE
JIOBBIE MOJCTAHOBKU. | OyKBEHHOTO  BBIPAKEHUS MpPU  3aJaHHbBIX
bykBeHnHble 3Ha4yeHusX OykB. 3ammchiBaTh (opMYyJIbI:
PaBEHCTBA, nepuMerpa Y IUIOMIAJU MPSAMOYIOJbHUKA,
HaXO0XJICHHE KBazpaTa, JJIMHBl OKPYXXHOCTH, IUIOLIAIU
HEU3BECTHOTO Kpyra; BBINOJHATH BbIYHCJIEHUS] [0 3TUM
KOMIIOHEHTA. bopmynam.
DOopMyIIBL. CocraBiasaTb bopMyibl, BBIPAKAIOLINE
ITepemeHHasl. 3aBHCHUMOCTH MEXIYy BEJIMYMHAMM: CKOPOCTb,
Boipaxkenus C | BpeMs, pacCTOsIHME;, 1l€Ha, KOJIMYECTBO,
IIEPEMEHHBIMH. CTOMMOCTb;  NPOU3BOAUTEIBHOCTb,  BpEMH,
[Ipennoxenus C | 00b€M paOOTHI; BBIMOJIHATH BBIUUCICHUS 10
NIEPEMEHHBIMH. TUM (OpMYyIaM.
ITepemenHnas u | Haxogursb HEU3BECTHBIN KOMITOHEHT
KBAaHTODBI. apudMeTHuecKoro aecTBus
Otpunanue HUcnoab3oBarh MNOHATHE IIEPEMEHHOM JUIA
YTBEPKACHUM C | peleHus NPaKTUYECKUX 3aad.
KBaHTOPaMH. IlepeBoauTh BHICKA3bIBaHUSI C KBAaHTOPaMHU C
Hcnonp3oBaHne PYCCKOTO s3bIKa M1 HA000pOT.
OykB s | Memoaib3oBaTh  KBaHTOpPHI UL 3alIUCH
0003HaueHMs 4Mcel, | BbICKa3bIBaHUI
JUISL 3aIIUCH CBOMCTB | M UX OTPULIAHHM.
apudMeTHIecKuX IIpuBoauTL MpHMeEpPBI 4YKceNd C 3aJaHHBIMU
JIEHCTBHM. CBOMCTBAMM, PACIO3HABATh BEpHbIE U
bykBeHnHble HEBEpPHbIe YTBEP)KJEHUS O CBOMCTBaX YHUCEIl,
BBIPAKEHUSI. onpoBepratb HEBEPHbIE YTBEPXKACHUA C
YucnoBoe 3Ha4YEHHE | IOMOILIBIO KOHTpHpruMepoB. KoHcTpynpoBarth
OYKBEHHOT'O MaTeMaTH4ecKue NMpeAsIoKeHusl C TTOMOIIbIO
BBIPAXKECHMUS. CBSA30K «M», «HIIN», «ECIU... TO...).
Npoodu (54 | OObIKHOBEHHAS BbinoHATL Bce apudMeTHUecKe JecTBUs ©
4) IpoOb, OCHOBHOE | JIECITUYHBIMHU JIPOOSIMH.
CBOMCTBO npobu, | BeimoaHATh Bece apudmeTnyeckue NEeNHCTBUS C
COKpAILIEHHUE OOBIKHOBEHHBIMH JIPOOSIMH.

npobeii. CpaBHeHUE

CpaBHUBaTHL U YNOPSIA0YUBATH JpoOu,




Ha3Banue
pa3aena
(TeMbI)
Kypca
(umciio
4acoB)

OcHoBHoe
coaepxaHue

OcHoOBHBIE
00y4arIuXxcs

BH/IbI JACATEJIBbHOCTHN

DJIeKTPOHH
ble
(undposbie
oOpa3oBareJ
bHbIE

pecypchl)

U YHOpsJOYMBaHUE
TIpoOeii.
Hecsatuunbie  apobu
u MeTpuYecKas
CUCTEMa Mep.
Apudmernueckue
NEUCTBUSI C Jecsd-
TUYHBIMH APOOSMHU.
Apudmernaeckue
JIEUCTBUA c
OOBIKHOBEHHBIMU
IPOOSMHU.
CoBMecCTHBIE
JIEUCTBUSA c
OOBIKHOBEHHBIMU U
JECATUYHBIMU
npobsimu. 3ajgaud Ha
JIBIDKEHHUE TI0 PEKe.
Cpennee
apu(pMeTUyEeCcKoe.
[IporieHTHI.
Haxoxnenne
MIPOLIEHTOB oT
BEITUYUHBI u
BEIMYMHBI 1O €€
MPOIICHTaM;
BBIPAKEHUE
OTHOIIIEHUS B
MPOLICHTAX.
Pemenne TekCTOBBIX
3a/a4, COJepKalux
JpoOu M MPOLEHTHI.
IIpocron
IIPOLCHTHBIN
COXHBIN
MPOLICHTHBIN POCT.
[Tonsarue

pocT.

OTHOIIICHUS.
Macmtab. IlonsTne
MIPOTIOPIUH.
Jlenenue B JaHHOM
OTHOIIICHUU.
OCHOBHOE CBOMCTBO
MPOTOPLUH.
CBolicTBa u

npeoOpa3oBaHue

BBIOMPATH CI1IOCO0 CpaBHEHHS IPOOCH.
IIpencraBasaTh jAecaTUYHBIE APOOM B BHIE
OOBIKHOBEHHBIX JIpoOeli M OOBIKHOBEHHBHIE B
BUJIE JECSITHYHBIX, HCMOJIB30BATH
IKBHBAJIEHTHbIE TpeICTaABJIEHUs] JPOOHBIX
YHCeN MPU UX CPABHEHUU, MPH BBIYHCICHUSX.
3anuchbIBaTh 1 YNTATH HEPABEHCTBA (CTPOTHE,
HECTPOTHUE, ABOUHBIE).

Cokpamarb ApoOU pPa3HBIMH CIOCOOAMHU.
IpuBoanTs 1poOH K 00IIEMY 3HAMEHATEITIO.
PemiaTth TeKCTOBbIE  3aJaud, BKJIIOYAIOIINE

MTOHATHS JEITUMOCTH, apru(pMETUYECKUM
crocoboOM,  HCIONB30BaTh  Mepedop  Bcex
BO3MOYHBIX BAPUAHTOB.

BeisiBasiTh 3aBUCUMOCTH MEXIY
KOMIIOHEHTAMH u pe3yJibTaTaMu
apu(hMETHIECKHUX JICUCTBUM. Pemats
YpaBHEHUS.

IMocTpouts Gopmyny mnporeHTta. IocTpoutn
HOBBIE CIIOCOOBI pelIeHHs 3a7a4 Ha MPOICHTHI.

Pematy  3amaum, wucnone3ys  Gopmyiy
IPOLIEHTA.

OO0BSICHATB, YTO TAKOE MPOLIEHT, YIIOTPEOIATH
000pOTBI pe4Yd CO CIOBOM  «IIPOLIEHT.

Bbipaxath TpoLeHTHl B Jpo0sSX U IpoOu B
IpPOIIEHTaX, OTHOIIEHHE JBYX BEJIWYMH B
MPOIICHTAX.

BblpaxxaTe B MIpoOIEHTaX YacTH BEJIUYHH,
BbIpa)KEHHBIE IPO0BI0, U HA0OOPOT.

BBIUUCIIATE MPOLEHT OT YUCIIA M YUCIIO IO €ro
HPOLICHTY.

Yurath ¥ 3aNUCHIBATH OTHOIICHUS PAa3HBIMH
crioco0amH.

Ynpomars OTHOIIIEHHS. Haxoautb
OTHOILICHUS qucen U BEJINYMH.
HNuTepnpernpoBaTh MacmTald Kak OTHOIICHHE
BEJIMYMH, HAXOAMTh MAacIITad IJaHa, KapThl U
BBIYUCIISITH PACCTOSHHSI, UCTIONB3Ys MacITao.
3anucpIBaTh U YUTATh MPOMOPIMH PA3HBIMU
crocobamu.

CocTaBasAiTb  OTHOIIEHUS W  INPOIOPIHH,
HAXOAUTh OTHOUICHWE BEJIWYUH, JICIUTh
BEJIMYMHY B JAHHOM OTHOIICHUH.

IMocTpouTH OCHOBHOE CBOWCTBO IPOIOPITHH,
UCIIOJIB3YS «IIEPEKPECTHOE MPABUIION.




Ha3zBanmue | OcHoBHoe OcHoOBHBIE BH/ILI JAeSITeJIbHOCTH | JJIEKTPOHH
pa3aena coaepxaHue 00y4arIuXxcs ble
(TeMbI) (undposbie
Kypca oOpa3oBareJ
(umciio bHbIE
4acoB) pecypchbl)
MIPONIOPIINH. Onpeneasitb HMCTUHHOCTh PABEHCTBA JIBYX
3aBUCHMOCTh MEXY | OTHOIICHHI Pa3HBIMH CITIOCOOAMH.
BEJIMUUHAMU. HaxonuTh HEW3BECTHBIM 4Yi€H MPONOPLHUH.
ITpumepsl ITpeoOpa3oBbIBaTh MPONOPLUU U NPHUMEHATH
3aBUCHUMOCTEHN 3TU npeoOpa3oBaHMs JUISt peleHus

Memz[y BCIIMUYMHAMMU .
CKOPOCTb, BpeMms,
paccTosiHue;
MIPOU3BOIUTCIIBHOCT
b, Bpems, paboTa;
I[EHA, KOJIMYECTBO,
CTOUMOCTH U IIp.
[Tpsimast u oOpaTHas

IPOTIOPIINO-
HAJIbHOCTD.
IIpencraBienue
3aBUCUMOCTEHN B
BUJIE dbopmyL.
I'padpuku mpsmoi u
obOpaTtHoI po-
MOPLUUOHATBEHOCTH.
Pemenne 3amau ¢

MOMOIIBIO  MPOIOP-
ITU.
IIponopumonansHoe
JIeIICHHE.

MPAKTUYECKHX 3a7a4.

HaOnronats 3aBUCHMOCTh MEXKIY BETHYMHAMH.
BrIpakaTh 3aBUCIMOCTh MEXIY BEITMYMHAMH B
NPOCTEUIIMX CIy4asX C TOMOIIbI0 (OPMYII,
TabJIuIl, TPaPUKOB.

YCTaHOBUTH COOTBETCTBHE MEXIY €AUHULIAMU

M3MEPEHUs BEJINYHH, CBSI3aHHBIX
3aBUCHUMOCTBIO a = bc. Ompenenste Bui
3aBUCUMOCTH, TIOJB3YSACh MaTeMaTHYECKHM
OTpeICTICHUEM, dbopmynoii, Ta0IHIICH.
HcenenoBate  3aBUCHMOCTH peanbHBIX
BEIIMYMH JUISL  [OCTPOEHHsSI  00O0OIICHHOMH
dopmyiel a = be.

Pemrate  3ajauyn  Ha  MPONOPIMOHAIBHBIC

BEJIMYMHBI METO/I0M IPOIOPLUIL.

Haxonute no rpadukam npsmoir u oOpaTHOH
IPONOPLUOHAIIBHOCTY 3HAYEHUS] HEU3BECTHOMU
aOciuccel, oOpauHaThl W Kod(dduimeHTa
IPONOPLUMOHATIBHOCTH.  JlenuTh  yHcio B
JAHHOM  OTHOLIEHWM. PemaTe TEKCTOBBIE
3aJaud  Ha MPONOPLUUOHAIBHOE  JIEJICHHUE.
[TpeoOpa3oBbIBaTH IIPONOPLIUN. Pemars
yYpaBHEHUs MeTonOM npomnopuuil. Pemarts
3aJaud Ha [JBHXKEHHE, IIPOLIEHTHI, CpEIHEe
apudMeTHIeCcKoe.

BBINTONHATP TPUKHUIKY M OLIEHKY 3HAaY€HUH
YHCJIOBBIX BBIPAXKCHUM, NPUMEHSATH IPUEMBI
IIPOBEPKU pe3ysbTaTa.

OxkpyrisiTh ApoOM M TMPOLEHTHI, HAXOAMUTh
NpUOIMKEHUS YUCElL.

Pemarhb 3aaun Ha IBM)KEHUE TI0 PEKE.
MopaeanpoBarh XOJ pelIeHus 3aJadu ¢
MOMOIIBIO PUCYHKA, CXEMBI, TAOJIHILIBI.
IIpuBoauTh, pa3oupars, OLICHUBATDH
pa3jMyYHbIE  pElICHMs, 3allCH  pELICHUH
TEKCTOBBIX 3a7ad. CTPOMTH MaTeMaTHYecKue
MOJIEJIM TEKCTOBbIX 3azad. IIpumeHsiTh ais
paboThl ¢ MAaTEMAaTUYECKUMU MOJIENISIMH METOJ
po6 1 oMOOK U METO/1 MOJTHOTO epedopa.
IIpumensTh MpocTenIne IIpUEMBI
OpaTOPCKOT0 UCKYCCTBA, OEHMBATDH CBOE




Ha3Banue
pa3aena
(TeMbI)
Kypca
(umciio
4acoB)

OcHoBHoe
coaepxaHue

OcHoOBHBIE
00y4arIuXxcs

BH/IbI JACATEJIBbHOCTHN

DJIeKTPOHH
ble
(undposbie
oOpa3oBareJ
bHbIE

pecypchl)

YMEHHE 3TO JejlaTh (Ha OCHOBE IPHUMEHEHUs
ATajoHa).

IIpumMeHSITH anTOpUTM orepanuu 0000IIeH s,
OlleHUBAaTh  CBO€  YMEHHE  IPOBOIMTH
oneparnuo 0000IICHHMS.
IIpumMeHaTs  ANrOpUTM
yueOHOM e TeNIbHOCTH.
OuenuBaTh  CBOEC  yMEHHE
AITOPUTM HaAOJI0ICHUS B
NeSITETTBHOCTH.

I[IpuMeHSITH ANTOPUTMBI MOJICTHPOBAHUS B
y4eOHOH NesATeNbHOCTH U (HOPMYyITUPOBAHHS
YMO3aKJIFOYEeHUN TT0 aHATIOTHH.

OueHnBaTh CBOEC YMEHHE MOJCIUPOBATH M
dbopMynupoBathb YMO3aKTIOYEeHUS 1o
AHAJIOTHH.

IIpumeHsiTh TpaBHUJa MOBEACHHUS KPUTHKA B
KOMMYHUKAallii ¥  OLEHWBATh  yMCHHE
OPUMEHSTh 3TW  MpaBWiIa B  y4yeOHOHU
nestenbHOCTH.  IIpUMEHSITb  JTaJoOH 1O
KauecTBy YYCHHKAa CAMOKPUTUYHOCTh U
OlleHUBATh yYMEHHUE OBITh CaMOKPUTHYHBIM C
OIOPOM Ha ATAJIOH

HaOIIOAeHUs B

MPUMCHSITh
yaeOHOMI

Harasigna
|
reoMeTpHu
fl.
OxkpyxkHO
CTh M

Kpyr (S 1)

OKpy>KHOCTb U KpYT.
DNEMEHTHI
OKPYKHOCTH u
Kpyra. Jnuna
OKPY’KHOCTH.
IIpaxTueckas
paborta «OTHOIIEHUE
JUIMHBI OKPYXXHOCTHU
K €€ 1uaMeTpy».
ITnomans xpyra.

[TpakTnueckas
pabora  «Ilnomane
Kpyra»

Pacno3HaBaTh Ha 4epTekax, PUCYHKAX, IIEHTP
U paguyc OKPYKHOCTH, XOPJbl, AUAMETp, TyTH
OKPY)KHOCTH, CEKTOp M CEIrMEHT Kpyra,
H300paxkaTh UX OT PyKH. YMeThb 0003HA4aTh
AJIEMEHTHI Kpyra U okpyxHoctd. [IpuBoauTH
npuMepbl OOBEKTOB OKPYXKAIOIIETO MHDA,
UMCHOIIIUX q)OpMI)I HAa3BAHHBIX 3JICMCHTOB.

Hcnonb3oBarh NpudIMKeHHOE W3MepeHue
JUIMH ¥ TUIONIaJIe Ha KieTryaTo Oymare,

npUOIINKEHHOE U3MEpEHHE JUITMHBI
OKPYXHOCTH, TUIOIIAIU KpyTa.

Haxoautp JKCIEpHMMEHTANBHBIM  IYTEM
OTHOLIEHHE JJIMHBI  OKPY)KHOCTH K €€
JUaMEeTpy.

3anuceIBaTh (POPMYJIbI: UTMHBI OKPYKHOCTH,
IJIOLIAU KPYTra; BBINOJIHATH BHIYHCICHUS 110
TUM (popmyram.

Haxoauthb miomany Guryp, COCTaBlIeHHBIX U3

JJIEMEHTOB  Kpyra, IpsSMOYTOJIbHUKA U
TPEYrOJIbHUKA.
IIlpuMeHATL aNrOpuT™M  CaMOKOHTPOJSA B

yueOHOM JesATENbHOCTH W OLEHHBATHh CBOE
yMEHHE ITO Jenarh (Ha OCHOBE MPUMEHEHUS




Ha3zBanmue | OcHoBHoe OcHoOBHBIE BH/ILI JAeSITeJIbHOCTH | JJIEKTPOHH
pa3aena coaepxaHue 00y4arIuXxcs ble
(TeMbI) (undposbie
Kypca oOpa3oBareJ
(umciio bHbIE
4acoB) pecypchbl)
ATaJIOHA)
Moaoxur | Llensie yucna. | MccnenoBarb  4uCIOBBIE  3aKOHOMEPHOCTH,
ejbHble U | [lonoxuTenpHblE U | IPOBOAMTH YHCIIOBBIE AKCIIEPUMEHTHI,
OTpHIIATe | OTPULIATENIbHBIE BBIIBUTATh U 000CHOBBIBATH THIIOTE3bI.
JIbHbIE 4yucna, Monaynb | O003HAYAaTHL ~ MHOXKECTBA  HATYpPaJbHBIX,
yuciaa qucia. LEJbIX, PalUOHAIBHBIX 4YHCEN. YCTAaHOBUTH
(39 4) YucnoBbie B3aMMOCBsI3b MeX 1y MHOXecTBamMu N, Zy Q.
MIPOMEKYTKH. 0O0603HaYaTh MHOXKECTBO PAIIMOHAIBHBIX YUCEI
I'eomeTpuyeckas TOYKaMHU KOOPJAMHATHOU MPSMOIA.
WHTEPIIPETALUS I[IpuBoAMTHL MNPUMEPHI UCIOJIB30BAHUS B

MOJyJIsl YUCIIA.
MHOXECTBO  LEBIX
gyucen. MHOXeCTBO
palMOHATIBHBIX
qucell.
IIpoTrBONOI0XKHBIE
qucia M MOJIYJIb.
N300paxenue yucen
TOYKaMH

KOOPJIMHATHOU
MPSIMOH.
CpaBHeHue
panroOHaIbHBIX
YUCel.
Apudmernueckue
JEUCTBHUSL C panu-
OHAJILHBIMH
YUCIIaMH.

CaoiicTBa
apupMeTUIECKUX
nevcTBuil. Pemenwne
TEKCTOBBIX  3aJad.
[TpoTuBONOIOXKHEIE
yuciaa U MOJYJIb.
Pacmupenue
MHOX€ECTBAa  Hary-

palbHBIX YHCENT 0
MHO>XKECTBa ECJIbIX,
MHOJKECTBA  IIEJIBIX
qHCell 10 MHOKECTBA
panoOHaNbHBIX.
PammmonansHOE
YHUCIO0 KaK OTHOIIE-
HHE n/m, TOE N
1ejJoe 4uciao, m —
HaTypaJbHOE.

peasbHOM  KM3HM  TIOJIOKUTENBHBIX U
OTpuLATENbHbIX uucen. M3obpaxarb Lenble

4uCcila, IIOJIOKUTEIbHBIE W OTPULIATEIbHBIC
YyCJIa TOYKAaMM HA  YHCIOBOM  IPSMOM.
OO6o03HauaTh MPOTUBOIOJOXKHBIE 4YHUCIA U

MOJ1yJIb YHCJIa HA MATEMAaTUYECKOM SI3BIKE.
®opMyJIMpOBaTh NPABWJA BbIYNCICHUSA C
M0JIO)KUTEIbHBIMU u OTpULIATENbHBIMU
quclaMd, HaXOAWUTh 3HAYEHHMS YHCIIOBBIX
BBIDAKECHMM,  COIEp)KAIIMX  JCUCTBUA €
II0JIO)KUTETIbHBIMU U OTpHULIATEIbHBIMU
yuciaamu. [IpumMeHsiTb nmpaBuMiIa CpaBHEHMS,
yHOPSAOYMBATh LEJIbIE YUCIIA; HAXOAUTH
MonyJsb yrcia. CTpouTh Tabivily 3HAKOB MpHU
PAacKpBITUH CKOOOK, 00O3HAYaIOIUX JaHHOE
YHCJIO U YUCIIO, TPOTHUBOIOJIOKHOE JaHHOMY.
Hcnoab3oBaTe TabMMIly TMpPH  PaCKPHITHU
ckoOok. CpaBHUBATh pallOHAJIbHBIE YHUCIIA.
CkJ1aapIBaTh palloOHaIbHbBIE YHCIIA.

Hcnonb3oBaTrh  CBOWCTBA  CIIOKEHUS IS
palMOHAIN3ALMU BEIYUCIICHUN.

3anucpiBaTh  anreOpanyeckyro CymMmy U
HaXOIUThb €€ 3HaYECHHUE.

IMpumensaTs CBOICTBa CIIOXKEHUSA 51
YMHOXEHHUS JUIsi TpeoOpa3oBaHUs CyMM U
MIPOU3BEICHUI. Hcnoan3oBars

FeOMeTpI/I‘leCKI/Iﬁ CMBICII MOAYJISI YuUCIIa TIpU

pElIeHMH  YpPaBHEHHM W HEPaBEHCTB C
MOZYJIEM. Crpoutn Pa3BETBICHHOE
OIpEEIIEHNE MOLYJISl YHCIIA.

Onpepensith IIPUHAJIEKHOCTD quCIIa

MHOXECTBY HATYPaJIbHBIX YHUCEJI, LEIBbIX YUCEIL,
palMOHAIBHBIX YHUCEIL.
OrmeuaTrs  panMOHAJIbHBIE
KOOPJHMHATHOM IIPSIMOIA.
IlocTpouTh MPaBUIIO BEIYUTAHUS

qucia Ha




Ha3zBanmue | OcHoBHoe OcHoOBHBIE BH/ILI JAeSITeJIbHOCTH | JJIEKTPOHH
pasjaena coJepIKaHue o0yyarommxcst ble
(TeMbI) (undposbie
Kypca oOpa3zoBareJ
(umciio bHbIE
4acoB) pecypchbl)
[To3unmoHHbIE palMOHAIbHBIX YHCEIL.
CUCTEMBI CUMCIICHUS. | BhIUMTATH paloHalIbHbIE YUCIIA.
Kakpne wuncna wmbl | Mcnosib30BaTh  CBOMCTBA BBIYMTAHUSA IS
3HAEM M YTO Mbl O | palMOHAJIN3aLMU BBIYUCIICHUH.
Hux 3HaemM uiau He | llocTrpoursn IIpaBUIIO YMHOXKEHHUS
3HaeM. O cucreMax | palMOHAIbHBIX YHCEIL.
CUHCIICHHUS. YMHOKATH pallMOHAJIBHBIE YNCTIA.
VpaBHeHnuss u Hepa- | Mcmoib30BaTh CBOMCTBA YMHOXEHMS  JJIS
BEHCTBA C MOAYJIEM. | palMOHAIN3ALUU BBIYMCICHUMN.
CTpouTh IMpaBWIO [EJIEHUS PalUOHAIBHBIX
yucen. Mcnonb3oBaTh CBOMCTBA JEJIECHHS IS
paloHaIN3alUuy BEIYUCICHUH.
CucremMaTHM3upoBaTh 3HaHUA O YHUCIOBBIX
MHO>KECTBaX.
3anucepiBaTh uncla B PasHbIX CHUCTEMax
cuucnenus. IlepeBoauTh wyucaa H3 OJHOHU
CHUCTEMBbI CUUCIICHUS B JIPYTYIO.
Pematb IIpOCTENIINE YpaBHEHUA U
HEPaBEHCTBA C MOJYJIEM.
®opmyIMpoBaThH LeNu aBTOpa u
MOHUMAIOIIETO P KOMMYHUKAIIUU B y4eOHOH
JESTEIIbBHOCTH, —«CIYIIATh» U  «CIBILAThHY,
3a/1aBaTh BOIPOCHl Ha IMOHUMAHHUE, YTOUHEHUE
U OLEeHUBAThb CBOE YMEHHUE 3TO JenaTh (Ha
OCHOBE ITPUMEHEHHMSI ITAJIOHA).
I[IpumensTn IpaBuJia MOBE/ICHUS
opraHuzaropa B Yy4eOHOW JeSATE€IbHOCTH U
OILICHUBAaTh CBOE YMEHHE ObITh OPraHHU3aTOPOM
(c onopoii Ha ATAJIOH)

Pemenue | bykBeHHBIE PackpbiBaTh  CKOOKM B BBIpaXKEHUSX,

YPABHEHH | BBIDAKEHUS. CoJIeprKalInX anreOpanveckyro CYMMY.

ii. (254) | YucmoBoe 3Hauyenue | Ompeneasite W HaXOAUTh KOdDUIIMEHTHI.
OYKBEHHOTO Ynpomars BbIpaXEHHs, MCIOJb3Yys IOHATHE
BBIPAXEHUSI. «10I00HBIE ClTaraeMbIe».

VYpaBHeHue, KopeHb | CHCTEMaTH3MPOBATh  METOJBl  PELICHMUS
YpaBHEHUS. Ha- | ypaBHeHuii. BBIIBUTH CBOMCTBAa YpaBHEHHS.
XOXKIEHHE Pematb  ypaBHEHHS METOAOM IE€peHOCa
HEU3BECTHBIX CJIaraeMbIX.

KOMIIOHEHTOB Pematb  ypaBHEHHS BCEMH  M3BECTHBIMHU
apupMeTHIECKUX crnocobamu. Pemath TeKCTOBBIE 3a7aud BCEX
neiictBuil. PerieHne | H3y4eHHBIX BUIOB METOJOM YPaBHEHUS.
TEKCTOBBIX 3anay | [IpuMenaTs mpaBuna moBeAeHUS apOUTpa B
areOpanyecKum yuyeOHOI JIeSTeNbHOCTH U OLIEHUBATh CBOE
CIocoO0oM. yMeHHe ObITh apOUTPOM (C OIIOPOI Ha ITAJIOH).

PackpbiTie CKOOOK.
Koaddunuenr.

IIpuMeHsTh d3TaloH «Ipyxba» B ydeOHOU
JIESITEIbHOCTH M OLEeHUBATh CBOE YyMEHHE




Ha3zBanmue | OcHoBHoe OcHoOBHBIE BH/ILI JAeSITeJIbHOCTH | JJIEKTPOHH
pa3aena coaepxaHue 00y4arIuXxcs ble
(TeMbI) (undposbie
Kypca oOpa3oBareJ
(umciio bHbIE
4acoB) pecypchbl)

IToxoOubIEe ObITh  MOOpOKENaTeabHbIM,  JIPY)KUTh B

cllaraemble. yueOHOU NeATENBHOCTH

[Tonsarue

YpaBHEHHUS.

Pemenue

YpaBHEHUM.

Penrenue 3a7a4

METOI0M

YpaBHEHHUS.
Ipencras | [IpsmoyronbHas OO0bsICHAT, U WLIIOCTPUPOBATH TOHATHE
JIeHHe cucreMa OPSIMOYTOJIBHOM ~ CHUCTEMBl ~ KOOpJIMHAT Ha
JAHHBIX KOOpJAUHAT Ha | IJIOCKOCTH, HCIIOJIb30BaTh TEPMHUHOJIOTHIO;
(8 u) IJIOCKOCTH CTPOUTH HAa KOOPJIWHATHOW IUIOCKOCTH TOYKHU

(ekapToBBI U (urypel 1O 3aJaHHBIM  KOOpAMHATaM,

KOOPJUHATHI Ha | HAXOAUTH KOOPIUHATHI TOYEK.

MIJIOCKOCTH). Pacuupurts 3HaHHS O KOOPAUHATHOM yTJiE Ha

KoopauHatel TOYKH | KOOPJUHATHYIO IIOCKOCTb.

Ha IUIOCKOCTH, | OTaMYaTh (QYHKIMOHAIBHYIO 3aBHCUMOCTH

abcuucca U | OT He(PYHKIIMOHAIBHON 3aBUCUMOCTH.

OpJIMHAaTa. BreipakaTh 3aBUCHMOCTH MEXy BETUYMHAMU

I'padpuxu dbopmyoit, Tabnuiie, rpaduKoM.

3aBUCUMOCTEH CtpouTh  TOYKHM, 3aBUCHUMOCTb  MEXKIY

BEJIMYKH. BEJIMYMHAMU B KOOPAMHATHOM YTJIE.

IToctpoenne Touku | UcnoJib30BaTh uHdopmanmio,

[0 €€ KOOpAUHATaM,
OmpeeeHue
KOOpAMHAT TOYKH Ha
IIJIOCKOCTH.
ITpumepsl
3aBUCHMOCTEN
MEXy BEIMUYMHAMU:
CKOpOCTb, Bpems,
pacCcTosIHUE;
IIPOU3BOJUTEIBHOCT
b, BpeMsi, paboTa;
LIEHA, KOJINYECTBO,
CTOUMOCTB U JIp.
CronGuarsie "
KpYyroBBIE JHarpam-
MBI

IIpakTnueckas
pabora
«IoctpoeHue
JUarpaMm».
ITpumepsl

TCKCTOBBIX 3aaa4,

MPEJICTAaBICHHYIO B TaONHIIax, HA JUarpammax,
JUIL pelIeHUs] TEKCTOBBIX 3a7ady W 3aaad u3
peanbHON KU3HU.

Yurtarh cTos04aThie U KPYroBble JUArpaMMBbI;

UHTEPIPETHPOBATH JaHHEIE; CTPOUTH
cTos0uaTeie JUarpaMMBI. HN3Baekarsb
uHpoOpMallMi0O H3 TabNUIl U JAUarpam,
WHTEPIPETHPOBATh  TAOIHYHBIC JIaHHEIE,

onpeneNniaTh HauOoJblllee W HaMMEHbIIEe U3
MNpEaACTAaBJICHHBIX TaHHBIX.

IIpumensaTs OCHOBHbIE IpaBuiIa
COTpYAHUYECTBA B y4e€OHOH NEATETLHOCTH W
OLICHUBaThb CBOE YMEHHE COTPYAHUYATh B
yueOHOM NesATeNIbHOCTH (C OMOPOil Ha ITAJIOH).
Hcnoab3oBaTh QITOPUTM MEPBUYHOTO
IMIPUMCHCHUA HOBOT'O 3HAHUA M OHMEHHUTDH CBOC
YMEHHUE HCIONb30BaTh AJITOPUTM MPHUMEHEHHS
HOBOTO 3HAHUS




Ha3zBanmue | OcHoBHoe OcHoOBHBIE BH/ILI JAeSITeJIbHOCTH | JJIEKTPOHH
pasjaena coJepIKaHue o0yyarommxcst ble
(TeMbI) (undposbie
Kypca oOpa3zoBareJ
(umciio bHbIE
4acoB) pecypchbl)
COJZIEpIKalINX
JTaHHBIE,
IIPEJICTABICHHBIE B
TabiMuax W Ha
Juarpammax
Jaement | [lonsatue YTOYHUTH TEPMHH «ONPEIEIICHUS MOHATUI»,
bl JIOTUKH | JIOTHYECKOTO MX CBOMCTB U IIPU3HAKOB.
44 CJIEIOBAHMUSL. Crpouth U [0Ka3bIBAaTh DPABHOCUJIBHOCTH
OO6parHbie YTBEPKJICHUH.
YTBEPKACHHUS. Crpourtnb OTpULIAHUE CJIEJOBaHUS u
CnepnoBanue U | OOpaTHOIO YTBEPKAECHUS.
PaBHOCHJIBHOCTb. 3anuchiBaTh OTPULIAHUS HA MaTEeMaTHYECKOM
CnepnoBanue U | sA3BIKE.
CBOICTBA IIpuMeHATH QITOPUTM ONPEACIICHUS MeCTa
IIPEIMETOB. 3aTPyJHEHHUS B KOPPEKLIMOHHOMN AEATEIbHOCTU
Teopema, oOpaTHas | 1 OLEHUBATH CBOE yMEHHE 3TO Jenarh (Ha
naHHoil. [loHsTHE O | OCHOBE NIPUMEHEHUS 3TAIOHA)
PaBHOCHJIBHOCTH,
CJIEI0OBaHMH,
yrnoTpebdiaeHune
JIOTUYECKUX CBS30K:
«ecau... mo...», «8
Mmom U MoNbKo 8
mom caydaey.
Harasigna | Onpenenenus. Crpoutrb  omnpefelneHuss  IeOMETPUYECKHX
a1 Harnsannsie ¢Guryp Ha TUIOCKOCTH.
reomerpu | PEACTaBICHUS 0 | BBINOJIHATH PUCYHKH 1O ONPEACICHUAM.
. FEOMETPUUYECKUX IIpoBoauTh JOKa3aTeNbHBIE pacCyXJEHUs
¢urypax:  mpsiMasi, | CBOWCTB Fr€OMETPUYECKHX OOBEKTOB.
Qurypst OTpe30K, Jyd4, yroi, | Pacmo3HaBath, H300paskaTh OCTPOYTOJIBHBIM,
Ha JIOMaHasl, IIPSIMOYTOJIBHBIH, TYTHOYTOJIbHBIH,
IVIOCKOCT | MHOTOYTOJIbHUK. paBHOOEAPEHHBIH, PaBHOCTOPOHHHM
u (9 v) TpeyroybHuK, TpEYTrOJIbHUKU.
YEeTBIPEXYTOJIbHUK, BbluncasaTs  nepuMeTrp  MHOTOYIOJBHUKA,
IPSIMOYTOJIBHUK, IUIOIAJb MHOTIOYrojbHMKA pa30MeHHEeM Ha
KBaJpar. NpSIMOYTOJIBHUKH, Ha  paBHble  (DUTYpBHI,
[Tpumepsl HCII0JIb30BaTh METPUUYECKUE €I HMIIBI
YEeTHIPEXYTOJIbHUKOB | U3MEPEHUs JUIMHBI U IUIOMAAH. 3anucbiBATh
: ¢opmyJsibl: 1TepuMeTpa M IUIOWAAM Mps-
[TpstMOYTONIBHUK, MOYTOJIbHUKA, KBaJpara; JJIUHBI OKPYXHOCTH,
KBaJpaT: CBOMCTBA | IJIOUIAJX KPYyra; BHIMOJIHATH BHIYUCJICHHUS 110
CTOPOH, YTJI0B, | 9TUM (popMyIiam.
JIMaroHaJIen. M300paxkaTh Ha HEIMHOBAaHHOW M KJIETYATOU
Buner Oymare C  HCIOJB30BaHUEM  YEPTEHKHBIX
TPEYrOJIbHUKOB: UHCTPYMEHTOB YeThIPEXYTOJBbHUKH C

OCTPOYTOJIbHBII,

3aJaHHBIMH CBOMCTBaAMM: C napajICJIbHbBIMH,




Ha3zBanmue | OcHoBHoe OcHoOBHBIE BH/ILI JAeSITeJIbHOCTH | JJIEKTPOHH
pasaeJna coaepxaHue o0yyarommxcst ble
(TeMbI) (undposbie
Kypca oOpa3zoBareJ
(umciio bHbIE
4acoB) pecypchbl)

PSIMOYTOJIbHBIN, NEePHEHANKYIISIPHBIMU, PABHBIMU CTOPOHAMH,

TYNOYTOJIbHBIH, OpsIMBIMU  YIJIAaMH U JIp., PaBHOOEIPEHHBIN

PaBHOOCIPEHHBIH, Tpeyroiabauk. Ilpemyiarate M 00CyXaaTh

PaBHOCTOPOHHUM. CIoco0bl, AJITOPUTMBbI [IOCTPOCHUS.

Pucynku u | CTpouTh OTPE30K UHUPKYJIEM U JIMHEUKOH,

OIpeAcICHuUs PaBHBIN JaHHOMY.

FeOMETPUUYECKUX CrtpouTh yroyl HMPKYJIEM U JTUHEUKOH, paBHbBIN

noustuil. CpolicTBa | JaHHOMY.  /leJIMTB ~ OTpPE30K  IIOMOJIAM

F€OMETPUUYECKHUX LUPKYJIEM U JIMHEUKO.

buryp. Crpouth OUCCEKTpUCY YIila LHUPKYJIeM U

N3o0pakeHue JIMHEUKOM.

F€OMETPUYECKUX CTpouTh NEpNEHIUKYJIAp dYepe3 TOUKy K

dburyp Ha | OpSMOW LUPKYJIEM U JIMHEUKOM.

HEJIMHOBAaHHOMN CrTpouth  TpPEYroJbHUKM 1O  JAHHBIM

Oymare C | dJIEeMEHTaM.

HCIIOJIb30BAaHUEM BpINOIHATL  I€OMETPUYECKHE  IOCTPOCHUS

LHUPKYJsl, JIMHEWKH, | HUPKYJIEM

YIOJIbHUKA, W JIMHEMKOW KakK CpEACTBOM HCCIEIOBAHUS

TPaHCIIOPTHPA. CBOICTB reOMETPUYECKHX OOBEKTOB.

3anaun Ha | CTponTsh LHUPKYJIEM u JIMHEHUKOU

MIOCTPOEHUE. 3aMedaTeIbHbIE TOUYKHU B TPEYTOJIbHUKE.

3ameuaTesbHbIE YTouHuTh OOIMH NOPUHLUMI  HU3MEPEHUS

TOYKH B | BEIMYMH, 3aBUCUMOCTh MU3MEPEHUN OT BhIOOpa

TPEYTOJIbHUKE. €IMHULIBI U3MEPEHUS.

JlnnHa oTpeska, | Pemars  3amaum, ucmons3ys  (OpPMYIIbI

nomaHoi. Ilepumerp | HaXOXKACHUA [epuMeTpa  u IIo1aau

MHOT'OYTI'OJIbHUKA. MPSIMOYTOJIbHUKA U KBaJparta.

Enununne PacnosnaBarnb B MHOT'OYTOJIbHUKAX

U3MEPEHUs] JJIMHBL. | EPIEHAUKYIISPHbIE u napajjieiabHble

N3mepenne uivHbI | cTOpoHbl. HM300pakaTh MHOTOYTOJBHUKH C

OTpe3Ka, IapaJuIeIbHBIMH, MePHEHIUKYISIPHBIMU

IIOCTPOEHUE OTPE3Ka | CTOPOHAMH.

3a7aHHOM anuHBl ¢ | CTPOMTh U W3MeEPATh YIJbl C IOMOIIBIO

MIOMOUIBbIO JINHEHKHU. | TPAHCIIOPTHPA, B TOM qucie B

Bunnl YIJIOB: | MHOTOYTOJIbHUKE.

OCTpBIH, IIPSIMOH,

TYTIOH, CucremaTu3upoBaThb  IpeJACTaBiIeHUs 00

pa3BEPHYTHIM. WU3MEPEHUH T€OMETPUUECKHUX BEIUYNH.

I'panycnas Mepa | [IpuMeHsITH  QITOPUTM ~ CaMOKOHTPOJI B

yrina. M3Mepenue M | yueOHOM [eATEIILHOCTH M OLEHUBATh CBOE

MOCTPOCHHUE  YIJIOB | yMEHHE 3TO JAejaTh (Ha OCHOBE MPUMEHEHUs

3a/1aHHOM ATAJIOHA).

rpagycHoii mepsl ¢ | Mcmoab3oBaTh TIPUEMBI MOTalICHUS

ITOMOILBIO
TPaHCIIOPTHPA.
INouste 1IIOIIAAN

HEraTUBHBIX AMOLMK Tpu paboTe B TpyIIe,
mape U OleHMBATh CBOE YMEHHE 3TO JeJaTh
(Ha OCHOBE MPUMEHEHHUS STAJIOHA).




Ha3zBanmue | OcHoBHoe OcHoOBHBIE BH/ILI JAeSITeJIbHOCTH | JJIEKTPOHH
pa3aena coaepxaHue 00y4arIuXxcs ble
(TeMbI) (undposbie
Kypca oOpa3oBareJ
(umciio bHbIE
4acoB) pecypchbl)
burypsl; eaununsl | MccieqoBatb,  UCMONB3YSd  OKCIEPUMEHT,
U3MEPEHUS HaOJNIOZICHUE,  MOJCIIMPOBAaHUE, CBOMCTBA
IJIOLLAH. NpsIMOYTOJIbHMKA, KBajJpara, pa30uBaTh Ha
[Tnomans TpeyroibHUKUA. O0OCHOBBIBATH, ONIPOBEPTraTh
NPSIMOYTOJIbHUKA, C THOMOLIBIO KOHTPIPUMEPOB YTBEPXKICHHS O
KBaJpara. NpSIMOYTOJIbHUKE, KBajJpare, pacno3HaBaThb
Pa3peszanue U | BEpHbIC U HEBEPHBIEC YTBEPKACHUS
COCTaBJICHUE
F€OMETPUUYECKHUX
buryp.
Harasigna | I'eomerpruyeckue PacnosHaBare Ha uepTexax, PpPHUCYHKAX,
s Tena u UX | ONMCHIBATh MHUPAMHUAY, [PU3MY, LUIUHAP,
reomMeTpu M300pakeHHUS. KOHyC, IHap, u300paxarb HX OT pPYKH,
. MHOrorpaHHHKH. MojeaupoBaTtb 13 Oymaru, IUIACTHIIMHA,
Tena BpaieHus. npoBojioku u Ap. IlpuBoauTh mnpuUMeEpHI
DHrypH [IpssMoyTobHBIN O00BEKTOB OKPYXAIOUIETO MHpa, HMEIOIINX
B napajuieJenuIe, ($hopMbI Ha3BaHHBIX TEJI.
NpoCTpaH | kyo, npusma, | Mcnoib30BaTh TEPMHUHOJIOTHIO: BEpUIMHA,
crBe (9 u) | mUpamMuaa,  KOHYC, pebpo, rpaHb, OCHOBAaHHE, BBICOTA, PAIUyC U
UWIUHApP, IIap | | JUaMeTp, pa3BepTKa.
chepa. H3yuars, UCIIOJNIB3YS JKCIIEPUMEHT,
Nzobpaxenue HaOIO/IeHUe, U3MEpPEHHe, MOJCIUPOBAHHE, B
MPOCTPAHCTBEHHBIX | TOM YHCJIE€ KOMIIBIOTEPHOE, W ONHUCHIBATH
dburyp. CBOIiCTBA  HA3BaHHBIX TeEJ, BBbIABJIATH
[Tpumepsl pa3BepTOK | CXOACTBA M Pa3JIMUMA: MEXKIY MUPAMUION U
MHOT'OTPaHHUKOB, NPU3MOM; MEXAYy UWIUHIPOM, KOHYCOM U

LWIMH]Ipa U KOHYCA.
IIpumepsl ceueHui.
MHOrorpaHHuKkH.
ITpumeps! pa3BepTOK
MHOTOTPaHHHKOB,
LWIMH]IpA U KOHYCA.
IIpakTnueckas
pabora «CoznaHue
Mozenen
IIPOCTPAHCTBEHHBIX
¢uryp (u3 Oymaru,
IIPOBOJIOKH,
TJIACTHIIMHA | JIP. ).
IMouste  0OBEMA;
eIUHUIBI  o0BeMa.
O6wvem
IPSIMOYTOJIBHOTO
napajuleJenunena,
KyoOa.

IapoM.

Pacno3zHaBaTh pa3BepTKH MNapajUle/CNUINENa,
Ky0a, IpU3Mbl, TUPaMUbl, KOHYCa, LIUJIUHAPA;
KOHCTPYMPOBATh JAaHHBIE Tella U3 Pa3BEPTOK,
CO3/1aBaTh UX MOJEIH.

Co3paBatb  MoOJEIM  IPOCTPAHCTBEHHBIX
¢uryp (u3 Oymaru, MpoBOJIOKH, MJIACTHIINHA U
Ap.)

N3mepsaT, Ha Moaeasix: JUIMHBI
MHOT'OTPaHHHUKOB, TUAMETP L1apa.
CTpouTh npocTeinine ceyeHns Ted.
CTpouTh NPOEKIMY NPOCTEUIINX TE.
Pemars  3amaun, wucnonsdys  Gopmysbl
HaXOXKJCHU TUIONIA/IN MTOBEPXHOCTH U 00beMa
HIPSMOYTOJIBHOTO Napajuleenunesia u Kyoa.

pebep

BeiBoauTh popmyay obbemMa
IPSIMOYTOJIBHOTO TIapajuIeIICTIUIIE A,

Boryucasrs 1o ¢popmyinam: o0beM
OpsMOYTOJIBHOTO  Napajulenenunena, Kyoa;




Ha3zBanmue | OcHoBHoe OcHoOBHBIE BH/ILI JAeSITeJIbHOCTH | JJIEKTPOHH
pa3aena coaepxaHue 00y4arIuXxcs ble
(TeMbI) (undposbie
Kypca oOpa3oBareJ
(umciio bHbIE
4acoB) pecypchbl)

WCIIONIB30BaTh CIMHMIIBI M3MEPEHHUs 00bheMa;

BBIYHCISTh OOBEMBI TEJ, COCTABICHHBIX W3

KyOOB, TapaJljIe/ICIIUIIEIOB; pellaTh 3a1a4M C

peabHBIMH JIAHHBIMU.

Hcnoan3oBaTrb OCHOBHBIC CIIoCcoObI

BKJIFOYEHHUS HOBOTO 3HAaHUS B CHUCTEMY CBOUX

3HaHWI U OIEHWBATH CBOE YMEHHUE 1TO JIeJIaTh

(Ha OCHOBE MMPUMEHEHHUS ATAJIOHA)
IMoBTopen | [loBTOpEHUE BeruucasrTe 3HAYECHUS BBIPAYKCHU,
ne (12 y) | OCHOBHBIX IIOHSTHIl | COACPIKALIMX HaTypaJbHBIE, 1eJsbie,

H METOHOB KYPCOB 5

u 6 KJIaCCOB,
000011IEHNE u
cUcTEMAaTH3aIUs
3HAHUU

IIOJIOKUTEIbHBIE W OTPHULIATEIbHBIE YHUCIA,
OOBIKHOBEHHBIE W JCCATUYHBIC IpOOH, BBHI-
IIOJIHATH npeoOpa3oBaHus qucel u
BbIpakeHUIl. BpIOMpaTh cmocod cpaBHEHUs
4ucell, BBIYMCICHUM, NPHMEHATH CBOMCTBA
apu(pMeTUIECKIX JNEUCTBUI JUTA
palMoOHaIN3aUU BBIYUCICHUN.

Pemars 3agaum W3 peasibHOM  JKU3HH,
NPUMEHATh MaTeMaTH4YeCKHe 3HAHMA I
pelleHus 3a1a4 U3 IpYrux MpeIMeToB.
Pemate 3agaum  pasHeIMH  cmocodamu,
CPaBHUBATbh, BbIOMPATh CHOCOOBI pELICHUS
3agaud.  OCymecTBJSATbH  CAMOKOHTPOJIb
BBIIIOJIHSIEMBIX JCHCTBUH UM CaMOINPOBEPKY
pesynpraTta BeluucieHui. IloBTropsitb H
CUCTEMAaTHU3UPOBATh MOJYyUEHHbIEC 3HAHUS.
IIpuMeHsiTh M3y4YeHHBIE CHOCOOBI JeHcTBUIA
JUISL pellieHus 3a/1a4 B TUIOBBIX U MOUCKOBBIX
CUTyallusiX, OOOCHOBBIBATb IIPaBUIBHOCTH
BBIMIOJTHEHHOI'O ~ JIEHCTBUS € IOMOIIBIO
oOparieHus K o0IeMy npaBuiy.

ITomaroBo KOHTPOJIMPOBATH BBHINOJIHIEMOE
neiictBue, NMpH HEOOXOAMMOCTH BBISIBISTH
MPUYMHY OIINOKH U KOPPEKTHPOBATH €€.
Cobuparp uHpOpMaLMIO B  CIPaBOYHOM
JIUTEepaType, UHTEPHET-UCTOUYHUKAX.

PaGoraTs B rpymnmax: pacmpeoensims POIU
MEXIy WIEHaMu TpYNIbl, NIAHUPOBAMb
paboty,  pacnpedenramo BUIBI  paboT,
onpeoensimo CPOKH, npeocmasisimo
pe3yabTaThl € TMOMOINBIO  COOOIIEHUH,
pucynkoB, cpeacts  UKT,  oyenusamo
pe3yabTaT paboThl.

CucremMaTM3upoBaTb  CBOM  JIOCTHXKEHUS,
NpeacTaBJIsATh  UX,  BBIBJIATH  CBOU
npo0sieMbl, NJAHMPOBATH  CIOCOOBI  HX




Ha3Banue
pa3aena
(TeMbI)
Kypca
(umciio
4acoB)

OcHoBHoe
coaepxaHue

OcHoOBHBIE
00y4arIuXxcs

BH/IbI

JACATEJIBbHOCTHN

DJIeKTPOHH
ble
(undposbie
oOpa3oBareJ
bHbIE

pecypchl)

pelieHus




PABOYAS ITPOI'PAMMA

YUYEBHOI'O KYPCA «AJITEBPA». 7—9 KJIACCBbI
HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

Anrebpa sgBIS€TCS OJHUM U3 OMOPHBIX KYPCOB OCHOBHOW ILIKOJIBI: OHA 0OECIeYMBACT
U3Y4YEHUE JPYTUX IAUCLMIUIMH, KaK €CTECTBEHHOHAYYHOI'O, TaK U I'YMAaHUTapHOI'O LUKJIOB, €€
OCBOEHHE HEOOXOAMMO AJIsl MPOAOKEHUs 00pa3oBaHMs U B TIOBCETHEBHOM *u3HU. Pa3zButue y
00y4aroluXcsi Hay4YHbIX IPEACTABICHUN O IPOUCXOXKICHUM M CYIIHOCTH alreOpandyecKkux
abcTpakuui, criocode OTpaKeHHsl MaTEMaTHYECKON HayKOM SIBJICHHUM U MPOLIECCOB B MPUPOJIE U
oOuIecTBe, pOJIM MaTeMaTHYECKOIO0 MOJEIMPOBAHHUS B HAyYHOM IO3HAHUM M B IPAKTUKE
croco6cTByeT (hOPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHHUS U KAUECTB MBIIUICHUS, HEOOXOIUMBIX
JUTSL aJanTalid B COBPEMEHHOM HH(POBOM oOimiecTBe. M3yueHue anreOpbl eCTECTBEHHBIM
o0pa3om o0ecrieunBaeT pa3BUTHE YMEHUS HaOII01aTh, CPABHUBATH, HAXOUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUIHOCTH MBIIUICHHS, CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JICH-
CTBUSL U BBIBOABI, (hopMynupoBaTh yTBepxkaeHUs. OcBoeHHEe Kypca airedpsl obecrieunBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHHS OOYYaroIIMXCS: OHU HCIONB3YIOT ACIyKTHBHBIE |
WHAYKTUBHBIE PacCyXJeHHs, 0000IIeHHEe M KOHKpPETH3allnio, abCTparupoBaHUE U aHAJIOTHUIO.
OOydenne anreOpe mMpeArnoyaraeT 3HAYUTEIBHBIM OO0BEM CaAMOCTOSTECIBHON JESITeIbHOCTH
00y4aromuxcsi, MO3TOMY CaMOCTOSATEIBLHOE peIlIeHUe 3a7ady €CTECTBEHHBIM 00pa3oM SIBJISAETCS
peanu3anuen 1esTeIbHOCTHOIO IPUHIIKIIA O0yYEHUSI.

B crpykrype mporpammbl ydueOHOro Kypca «Ajire6pa» OCHOBHOHM IIKOJIBI OCHOBHOE
MECTO 3aHUMAIOT  COJEpPXKATeIbHO-METOAMYECKUE JIMHUU: «Yucaa W BBIYUCICHUN;
«AnreOpanueckue BBIpAXKCHHs»; «YpaBHEHHs U HepaBeHCTBay»; «DyHkuuny». Kaxnas uz stux
COJIEpKaTeNbHO-METOAUUECKHX JIMHUN Pa3BUBACTCS HA MPOTSKEHUM TPEX JIET U3yUeHUs Kypca,
€CTeCTBEHHBIM 00pa3oM MeperieTasch U B3aWMOJEUCTBYS C APYTMMHU €ro JuHUsSMU. B xone
U3YYEHHUs Kypca 00yyaroluMCcs IPUXOAUTCS JJOTHUYECKH pacCyKaaTh, UCIIOIb30BaTh TEOPETUKO-
MHO>KECTBEHHBIN s3bIK. B CBsI3U ¢ 3TUM 1enecoo0pa3HO BKIIOYHTH B MPOTrPaMMy HEKOTOPBIE
OCHOBBI JIOTUKH, TPOHU3BIBAIONINE BCE OCHOBHBIC Pa3JeNIbl MaTEMAaTUYECKOTO OOpa3oBaHUS U
CIOCOOCTBYIOIIME OBJAJACHUIO OOYYAaIOIIMMUCA OCHOB YHHMBEpPCAJIbHOTO MAaTeMaTH4YE€CKOIO
a3blka. Takum o00pa3oM, MOXXHO YTBEp)KJaTh, 4YTO COJEP’KATEIbHONH M CTPYKTYpHOMU
0COOCHHOCTBIO Kypca «Anredpa sSBISETCS €ro MHTETPUPOBAHHBIN XapakTep.

Conepxkannie JauHUM «YKcClia ¥ BBIYUCICHUS» CIYKUT OCHOBOW ISl JajdbHEUIIEro
W3YYEeHUS MaTEeMaTHKH, CIIOCOOCTBYET PAa3BUTHUIO y OOYYAIOIIMXCS JIOTUYECKOTO MBIILICHUS,
(OpMUPOBAHHIO YMEHHUSI IOJI30BATHCA AITOPUTMAMH, a TaKXKe MPHUOOPETEHUI0 MPAKTHUECKHUX
HABBIKOB, HEOOXOJMMBIX JJIsS MOBCEIHEBHOHN KU3HH. Pa3BUTHE MOHATHS O 4YHCIE B OCHOBHOM
IIKOJIE CBSI3aHO C pAlMOHAIBHBIMM U HMpPpalMOHAIbHBIMU YUCIaMH, (OPMUPOBAHUEM
IIPEJICTAaBICHUN O IEHCTBUTEIBHOM YHUCIIE. 3aBEPIIEHUE OCBOCHUS YHCIOBOW JIMHUU OTHECEHO K
cTapiieMy 3BeHYy 00111ero oopa3oBaHus.

CogepxaHue AByX anreOpandeckux JIMHUH — «AnreOpanyeckue BBIPAKEHUS» U
«YpaBHEHHsI W HEpaBEHCTBa»  CMOcoOCTByeT  (opMUpOBaHWIO Yy  OOy4aromuxcs
MaTeMaTHYeCKOTO amrmapara, HEOOXOAMMOro MJis pelIeHUs 3aJad MaTeMaTHKH, CMEKHBIX
MPEAMETOB U TMPAKTHUKO-OPUEHTUPOBAHHBIX 3a7a4. B OCHOBHOW IKoJie Y4eOHBIM MaTepual
TPYNIHUPYETCS BOKPYT PAlMOHANBHBIX BBIpOKEHUH. Anrebpa IeMOHCTpUPYET 3HAYCHUE
MaTeMaTHKH KaK S3bIKa JUIsl TOCTPOEHUS MaTeMaTHYECKUX MOJeNiel, ONUCcaHus MPOoLeCcCOB U SB-
JeHWi peanpbHOro Mupa. B 3amaum oOydeHus anreOpe BXOISAT Takke JaibHEWIIee pa3BUTHE
QITOPUTMUYECKOTO  MBIIIJIEHHUS,, HEOOXOJUMOro, B YAaCTHOCTH, Ui OCBOEHHUS Kypca
uH(OpPMATUKHU, W OBJAJICHWE HABbIKAMHU JCNYKTUBHBIX paccyxaeHuid. [IpeoOpasoBanue
CUMBOJIbHBIX (OpM BHOCUT CBOH creuuduyeckuil BKIaJ B pa3BUTHE BOOOpaKEeHUS,
CHOCOOHOCTEHN K MaTeMAaTHYECKOMY TBOPUECTBY.

Copepxanne (QyHKUMOHAIbHO-TpaQUUYECKOW JIMHUM  HAIEJIEHO Ha  MOJIyueHUe
IIKOJIbHUKAMH 3HAHUHN 0 (PYHKIMAX KaK BaKHEUIEH MaTeMaTUYeCKOW MOJIENU TSl OMUCAHUS U
HCCJIEIOBaHMs pPa3HOOOPa3HBIX MPOLIECCOB U SBJIEHUM B mpupoje u obmectse. M3ydenue sToro



MaTepHuaja CIIOCOOCTBYET pa3BUTHIO y OOYYaIOLIMXCS YMEHHUS HCIIOJIb30BaTh pa3iIMYHbIC
BBIPa3UTENIbHBIE CPEACTBA fA3bIKA MAaTEMAaTUKU — CJIOBECHbBIE, CUMBOJUYECKUE, rpaduueckue,
BHOCHUT BKJIaJ] B ()OPMHPOBAHUE MPEJICTABICHUI O POJIM MAaTEMATUKH B Pa3BUTHH IUBIIN3AIIIH
U KYJIBTYpBI.

MECTO YYEBHOI'O KYPCA B YYEGEHOM IIJIAHE

CormacHo y4yeOHOMY IUIaHy B 7—9 Kiaccax m3ydaercs y4deOHBIM Kypc «Anrebdpay,
KOTOpBIM BKJIIOUAET CIEAYIOLIME OCHOBHBIE pa3zeibl colepykaHus: «Uucia U BBIYMCICHUS»,
«Anrebpanyeckue BbIPAKEHUS», «Y paBHEHUS U HEPABEHCTBAY, «DYHKLUN.

VY4eOHbIN MaH Ha u3ydeHHe anreOpsl B 7—9 kimaccax OTBOAUT 3 Y4eOHBIX Yaca B
HEJIENII0 B TEUEHHE KaXKJOTro roja oO0ydeHus, Bcero 3a Tpu rojga ooydeHus — 306 ydeOHBIX
4acoB.

COAEPXAHUE YVYEBHOI'O KYPCA (ITO TOJAM OBYYEHU)

7 kyacc

Yucna u eviuucnenun

PauuonanbsHble ynciia

JpoOu OOBIKHOBEHHBIE U JECATHYHBIE, IEPEXO OT OAHOM (GopMbl 3amucu Jpodelt K
npyroi. [loHsiTHE palMOHAIBLHOTO YKCIIA, 3aMCh, CPABHEHUE, YIOPSAJOUMBAHNE PalliOHATIBHBIX
yucen. ApudmMernueckue AEHCTBUS ¢ pallMOHATIbHBIMU uuciamMu. Pernienue 3amad U3 peajbHON
NPaKTUKX Ha YacTH, Ha APOOH.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeJeM: OIpeJelieHHe, IpeoOdpa3oBaHUe BbIpAXKEHUN Ha
OCHOBE OIIpe/ICTICHUS.

[TponeHTsl, 3aIUCh POLIEHTOB B BUIE€ APOOHU U IpoOU B BUJE MPOLIEHTOB. Tpu OCHOBHBIE
3a/1a4y Ha IIPOLIEHTHI, PELICHHE 3a/1a4 U3 pealbHON IPAKTUKH.

[TpuMeHeHne NPU3HAKOB IE€IMMOCTH, PA3JI0KEHNE HA MHOKUTEIN HATYPAJIbHBIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IIpsiMasi U 0OpaTHasi MPONOPLUUOHAILHOCTH.

Anzebopauueckue evipasrcenus

[lepemeHHblE, 4YMCIOBOE 3HAa4YEHHME BbIpaXKEHHs ¢ 1epemMeHHoW. IlpeacraBnenue
3aBUCUMOCTH MEXJly BeJIMUYMHAMHU B Buje (hopMyiibl. Berurcnenus no gpopmynam.

[TpeoOpazoBanne OyKBEHHBIX BBIPAXKEHUM, TOXKIECTBEHHO PABHbIE BHIPAKEHUS, IIpaBUia
npeoOpa3oBaHusl CyMM U MPOU3BENICHUM, TpaBMla PACKPHITUS CKOOOK U MPUBEAEHUS MOI00HBIX
CJIaraeMbIX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeIIEM.

OpHounnenbl 1 MHOTOWIeHbl. CTeneHb MHorowieHa. CioXeHHue, BBIMUTaHUEe, YMHOKEHUE
MHOrou4seHOB. DopMynbl COKpaIIEHHOTO YMHOXKEHMS: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaJIpaToB. Pa3znokeHne MHOTOWICHOB HA MHOYKUTEIIH.

Ypasnenua

VYpaBHeHMEe, KOPEHb ypaBHEHUS, ITpaBUiia IpeoOpa3oBaHUsl ypaBHEHUS, PaBHOCUIBLHOCTh
YpaBHEHUM.

JInneliHOE ypaBHEHME C OJHOW NEPEMEHHOW, YUCIO KOPHEW JIMHEMHOrO ypaBHEHMS,
pellleHne JIMHENWHBIX ypaBHEHMI. CoOCTaBI€HME YpaBHEHHMH IO YCIOBHIO 3a1aud. PemnieHue
TEKCTOBBIX 3aJ1a4 C TIOMOIIIbIO YPABHEHUH.

JluneliHoe ypaBHEHUE C JBYMsl IIEpEMEHHBIMU U ero rpaduk. Cuctema AByX JTHMHEHHBIX
YpaBHEHUN C JABYMsl TIEpEMEHHBIMU. PellieHne cucteM ypaBHEHUW CIOCOOOM TIOJICTAaHOBKH.
ITpumeps! pelieHns TEKCTOBBIX 3a7a4 ¢ TIOMOIIBbIO CUCTEM YpaBHEHUM.

Koopounamut u zpagpuxu. @ynkyuu

Koopaunara Touku Ha npsmoi. YucioBele NMpoMexyTku. PaccrosHue Mexay IByms
TOYKaMHU KOOPJAMHATHON MIPSMOM.

[TpsamoyronbHas cucrema koopauHat, ocu OX u Oy. AGcuucca M OpAMHATa TOYKHU Ha
KOOpAMHATHOM IiockocTH. Ilpumepsl rpaduxoB, 3agaHHbIX ¢GopMmynamu. UreHue rpadukos
pEaIbHBIX 3aBUCUMOCTEM.

[Tonstue dynxuuu. I'padux Gynkuuu. CpoiictBa QyHkuuil. JluneitHas QyHkums, e€
rpa¢uk. I'paduyeckoe pemieHne TMHEHHBIX YpaBHEHUHM U CHCTEM JIMHEHHBIX YpaBHEHUI.



8 kiacc

Yucna u éviuucnenusn

KBanparubelii kopeHb u3 umcna. [loHsTre 00 wWppamroHATBHOM 4Yucie. JlecsaTudHbIe
npuOIMKEHUS UppalMoHaIbHBIX uncen. CBolcTBa apudMeTnyecKkux KBaJApaTHBIX KOPHEH U UX
OpUMEHEHHE K MpeoOpa3oBaHUIO YHMCIOBBIX BBIPAKEHHH M BBIYUCICHUSIM. JleHCTBUTEIbHBIC
qyucia.

Crenens ¢ 1enbIM I0Ka3zareneM U e€ cBoiictBa. CTaHgapTHas 3allliCh YKUCIA.

Anzeopauueckue evipasrcenus

KBagpaTHbli TpEXWIEH; pa30KEHUE KBAIPATHOIO TPEXUJIEHA HA MHOKHUTEIIH.

Anrebpanyeckas ApoOb. OCHOBHOE CBOWCTBO anreOpanueckoir apoou. CiokeHwue,
BBIUUTAHNE, YMHOXKEHUE, JeJeHUEe anredpandeckux ApoOeit. ParpoHanbHbie BBIpAXEHUS U UX
npeoOpa3oBaHueE.

Ypaenenus u nepasencmea

KBanparnoe ypaBHeHnue, Gopmysia KOpHeH KBaapaTHOro ypaBHeHusi. Teopema Buera.
Pemenne ypaBHEHHWH, CBOJSIIMXCA K JIMHEHHBIM M KBaapaTHbIM. [Ipocteiimme npoOHO-
palMOHaIbHbIE YPABHEHUS.

['paduueckas uHTEprpeTalvsl YpaBHEHUI C ABYMs MEPEMEHHBIMH M CUCTEM JIMHEHHBIX
YpaBHEHUH C ABYMsI IEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a/1a4 alIreOpandecKuM CriocoOoM.

UucioBble HepaBeHCTBA W HX CBoWcTBa. HepaBeHCTBO ¢ OJHOM IEpPEMEHHOM.
PaBHOCMIBHOCTE HepaBeHCTB. JIuHeliHble HepaBeHCTBA C OJHOW nepeMeHHOM. Cucremsl
JIMHENHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

Dynkyuu

[Tonstue dynkuu. O61aCcTh OMpeeNieHNss 1 MHOXKECTBO 3HadyeHu QyHkunu. CrocoObl
3amanus QyHKIUH.

I'paduk ¢ynkuun. Urenue cBoicTB (yHKimu mo e€ rpaduky. [lpumepsr rpadukon
(GyHKIMH, OTpa)aroluX peaabHble IPOLECCHI.

OYHKIINH, ONUCHIBAIOIINE MPAMYI0 U OOPAaTHYIO MPOMOPIMOHATIbHBIE 3aBUCUMOCTHU, UX
rpadukn. ®ynxuun Y = X2, y = x°, y = Vx, y = | x |. [paduaeckoe perieHne ypaBHEH I H CHCTEM
YpaBHEHUM.

9 knacc

Yucna u éviuucnenusn

JlelicTBUTENIbHBIE YUCIIA

PannonanpHble yncna, HppalloOHaAIbHbBIE YHCIIA, KOHEYHbIE U OECKOHEUHbIE IECATUYHbBIE
npodu. MHOXKECTBO JEHCTBUTENBHBIX 4YHCEN; JEHCTBUTENbHBIE YHCIIA Kak OECKOHEYHbIE
JecsTUUHble ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXAY MHOXECTBOM JIEH-
CTBUTEJIBHBIX YMCEN U KOOPIANHATHON MPSIMOM.

CpaBHeHue JEHCTBUTENBHBIX uucel, apu(MeTHdecKue IAEHCTBHUS C JIeHCTBUTEIbHBIMU
qHCIIaMHU.

W3mepenus, npubInKeHusl, OLIEHKU

Pa3zMepbl 00BEKTOB OKpYXArOIEro MHpA, JIUTEIBHOCTh IMPOLECCOB B OKPYKAIOILIEM
MUpe.

[TpubnmxEHHOE 3HAUYEHUE BEIUYMHBI, TOYHOCTb NpUOMMKeHus. OKpyIrieHHe 4YHced.
IIpuknka v OLlEHKa pe3yJIbTaTOB BEIYMCICHUMN.

Ypaeénenus u nepasencmea

YpaBHEHHUSI C OJHON NTEPEMEHHON

JIuneitHoe ypaBHeHue. Pemienue ypaBHeHUH, CBOAAILMXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. Pemenue ypaBHEHUH, CBOJAIIUMXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl pemieHuss ypaBHEHMU TPETbe M YETBEPTOU CTEIECHEU
Pa3I0KEHUEM Ha MHOKHUTEIIH.

Pemrenne npoOGHO-paliMOHAIBHBIX YPaBHEHUIA.

Pemennie TeKCTOBBIX 3ajau aIredpandeckuM METOIOM.



Cucremsl ypaBHEHU

VYpaBHEeHHE C BYMs MEPEMEHHBIMH M ero Tpaduk. Pemenune cucreM IByX JMHEHHBIX
YPaBHEHUH € ABYMs INEpEMEHHBbIMU. PelieHue cucreM ABYX ypaBHEHHMH, OJHO U3 KOTOPBIX
JUHENHoe, a Ipyroe — BTOpoi cTeneHu. ['paduueckas MHTEpHpeTaLus CUCTEMbl YPaBHEHUH C
JBYMsI IEPEMEHHBIMU.

Pemienue TekCcTOBBIX 3a7au anredpandeckuM CrocoOoM.

HepasencrBa

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

PemieHne IMHENHBIX HEPABEHCTB C OJHOM IEpEMEHHOM. PenieHue cUCTeM JIMHEHHBIX
HEpaBeHCTB C OJHOM nepemeHHOM. KBaapaTHble HepaBeHCTBa. ['paduueckas uHTepHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMHU.

Dynkyuu

Kpanmparnunast ¢dynakius, e€ rpapuk u cBoiictBa. [lapabona, KOOpAWHATHI BEPITHHBI
napaboIIbl, 0Cb CAMMETPHH apadoIIbl.

I'paduku Gynkumii: y =kx,y =kx + b,y = %, y =X, y=+/x,y =|x|u ux cBoiicrpa.

Yucnoevie nocnedogamenvrHocmu

Onpeznenenue U crocoObl 3a1laHUs YUCIOBBIX MOCIEI0BATEIBHOCTEN

[ToHsiTHE YUCTTOBOM MOCIIEIOBATEILHOCTH. 3a/IaHUE TTOCIIEIOBATEIIbBHOCTH PEKYPPEHTHOM
dbopmynoit u popmynoit N-2o dneHa.

ApudmeTrnueckast 1 reOMeTpUYECKasi IPOrpeccuu

Apudmernueckass U reoMmerpudeckas mporpeccud. DopMmynbl  N-TO  uieHa
apuQMETUYECKON U FreOMETPUUECKON MPOTrPECCUii, CyMMbI IEPBBIX N UJICHOB.

N300pakeHre 4aeHOB apU(PMETUYECKONH U IeOMEeTpUYECKON IMpOorpeccuil ToukamMHu Ha
KOOpPJMHATHOM IIOCKOCTU. JINHENHBIN 1 SKCIIOHEHIMATIbHBIA pocT. CI10KHBIE IPOLEHTHI.

IUVIAHUPYEMBIE IIPEJIMETHBIE PE3VJIbTATHI OCBOEHUSI PABOYEM
I[TPOI'PAMMBI KYPCA (I10 T'OJAM OBYUEHU )

OcBoenne yueOHOro Kypca «Ainrebpa» Ha ypoBHE OCHOBHOTO oOI1ero o0Opa3oBaHUS
JOJKHO o0ecreunBaTh JOCTUKEHHUE CIASAYIONIUX MIPEIMETHBIX 00pa30BaTeNbHbIX PE3YyIbTATOB:

7 xiacc

Yucna u evluucnenus

. BreimonHsaTe, codeTras yYCTHbIE M TNHCbMEHHBIE TPUEMBI, apUPMETUUYECKHE
I[CﬁCTBHS[ C paHI/IOHaJ'II)HI)IMI/I YyHucJIaMu.

. HaxoauTh 3HaueHWs YHCIOBBIX BBIPAXKEHUI; MPUMEHITh pa3zHOOOpa3HbIe

CHOCOOBI ¥ TIPUEMBI BBIYUCIICHHS 3HAYCHNUN IPOOHBIX BBIPAKECHUH, COIEPIKAIINX OOBIKHOBEHHBIE
U JIECSITUYHBIE IPOOH.

. [TepexonuTes OT OgHOW (OpMBI 3amMcHU 4ucesl K JApyroi (mpeoOpa3oBbIBATh
JECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JI€CATMYHYIO, B YACTHOCTH B
OECKOHEUHYIO JIECATUYHYIO APOOB).

. CpaBHUBATh U YHIOPSAI0YNBATH PALIMOHAIBHBIE YUCIIA.

. OxpyrisTh uncna.

. BbINOMHATE NPUKHUAKY W OLIEHKY pe3yJibTaTa BBIYMCIIEHUMN, OLIEHKY 3HAaYeHHH
YHCIJIOBBIX BBIPA)KEHUH.

. BbInonHATE 1eHCTBUS CO CTENEHSIMH C HaTypalbHBIMU MTOKA3aTEISIMH.

. [TpuMeHATh NpPU3HAKU JENMMOCTH, PA3JIOKEHUE HAa MHOXKUTENIM HaTypaJbHbBIX
YuCcel.

. Pemate npakTUKO-OpUEHTHPOBAHHBIE 3aJaud, CBS3aHHBIE C OTHOIIECHUEM

BCJIIMYHH, MMPOMOPHUOHAIBHOCTBIO BCIWYUH, NPOUCHTAMH, HWHTCPIPETHUPOBATL PE3YJIbTAThI
pelieHuss 3aaad ¢ Y4€TOM OTpaHUYEHHUH, CBS3aHHBIX CO CBOWCTBAMH pacCMaTPUBAEMBIX
00BEKTOB.

Anzebpauueckue svipasricenusn



. Hcnonb3oBate anreOpanyeckyto TEPMHUHOJIOTHUIO U CUMBOJIUKY, IPUMEHATH €€ B
poliecce OCBOCHUS y4eOHOro MaTepHara.

. Haxomute 3HadeHuss OYKBEHHBIX BBIPQKEHUH TpU 3aJaHHBIX 3HAYCHUAX
MIEPEMEHHBIX.

. Brimonuate npeoOpa3oBaHUs 1IEJIO0r0 BBIPAKEHHS B MHOTOWIEH NPUBEACHUEM
MOJI0OHBIX CIaraeMbIX, pAaCKPhITHEM CKOOOK.

. BbInonHATE yMHOKEHHE OJHOWIEHA HA MHOIOWIEH U MHOTOYJIEHA HA MHOTOYJIEH,
MPUMEHSTH (HOPMYIIBI KBapaTa CyMMbI M KBaJpaTa pa3HOCTH.

. OcylecTBIATh  pa3OKEHUE MHOTOWIEHOB Ha MHOXUTEIUW C IOMOILBIO

BBIHECEHMsI 3a CKOOKM OOILIEro MHOXHTENs, TPYNIMPOBKH ClIaraéMblX, NMpUMEHEHUs (opMyin
COKpPAIEHHOTO YMHOXKCHUS.

. [TpuMeHsTH NpeoOpa3oBaHUsl MHOTOYICHOB JJIsl PEIIEHHs pa3jMuyHbIX 3aJad U3
MaTE€MaTHUKH, CMEXKHBIX IIPEIMETOB, U3 pEaIbHOMN IPAKTUKH.
. Hcnonp30BaTh CBOWCTBA CTENEHEH C HATypPAJbHBIMM IIOKA3aTEsIMU UL

npeoOpa30BaHUsl BRIPAXKEHUH.

Ypasnuenus u nepasencmea

. Pemwlare nuHEHHBIE ypaBHEHUs C OJHOM IEPEMEHHOW, NPHUMEHSS IpaBUIIA
Iepexosia OT MCXOJHOIO YpaBHEHHUS K paBHOCHIBHOMY eMy. [IpoBepsTh, SIBISETCS JIM 4YUCIIO
KOPHEM ypaBHEHHS.

. [IpumensaTh rpaduyeckue MeTOAbl NMPH PEIICHUU JHHEHHBIX YpaBHEHUH M UX
CHCTEM.

. [TogOupaTh mpuMepsI ap YUCE, SBISAIOUIMXCS PEIICHUEM JIMHEHHOTO ypaBHEHUSI
C IByMsI TIEPEMEHHBIMHU.

. Crpouth B KOOPJMHATHOW IUIOCKOCTH Tpa(UK JIMHEHHOTO YpaBHEHUS C ABYMS
NIEPEMEHHBIMHU; MTOJIB3YSICh IPauKOM, TPUBOJAUTH IIPUMEPHI PELICHUS YPaBHEHHUS.

. Pemate cucrembl ABYX JTMHEHHBIX YpaBHEHHH C JBYMSI IIEPEMEHHBIMH, B TOM
ymclie rpaduyecKy.

. CocTaBiaTh M peuaTh JUHEHHOE YpaBHEHHE MJIM CUCTEMY JIMHEHHBIX ypaBHEHUH

M0 YCJIOBHUIO 3a/1a4d, MHTEPIPETHPOBATH B COOTBETCTBHHM C KOHTEKCTOM 3aJa4 TOJYUYECHHBIN
pe3ynbTar.

Koopounamut u zpagpuxu. @ynkyuu

. N300paxaTh Ha KOOPAMHATHOM MPSMON TOYKH, COOTBETCTBYIOIIHE 3aJlaHHBIM
KOOpJMHATAM, JIy4d, OTPE3KH, WHTEPBAJbI; 3alUChIBaTh YHCIOBBIE TIPOMEKYTKA Ha
anreOpandeckoM s3bIKe.

. OtMmedaTh B KOOPJMHATHOM IJIOCKOCTM TOYKHM IO 33JaHHBIM KOOpJWHATaMm;
CTPOUTH TPaPUKH JTMHEHHBIX (YHKIUI.
. OnuceIBaTh ¢ MOMOIBIO (PYHKIIMI U3BECTHBIE 3aBUCUMOCTU MEXy BETMUMHAMMU:

CKOPOCTb, BpEMs, PacCTOSHHE; 1I€Ha, KOJIMYECTBO, CTOMMOCTB; IMPOM3BOAUTEIBHOCTb, BPEMH,
00BEM paboTHI.

. HaxonuTh 3HaueHune GyHKIMU IO 3HAYEHUIO €€ apryMeHTa.

. [Tonumats rpaduyeckuil crnocod MpencTaBiIeHHs W aHalu3a HHPOpMaIIY;
U3BJIEKaTh W MHTEPIPETUPOBaTh HHGOpPMAIMIO U3 TpadUKOB peaJbHBIX MPOIECCOB U
3aBUCUMOCTEN.

8 kiacc

Yucna u evluucnenun

. Hcnonp30BaTh HavalbHbBIE NIPEACTABICHUS O MHOXKECTBE JAEHCTBUTENBHBIX YUCEI
JUIsL CPaBHEHUS, OKPYIJIEHUS U BBIYHMCIEHUHN; N300paxarh JeWCTBUTENbHbIE YHCIAa TOYKAMU Ha
KOOPJHMHATHOU IIPSIMOM.

. [IpumeHsTh mMOHATHE apU(PMETUYECKOTrO KBAaAPATHOTO KOPHS; HAXOIUTh
KBaJpaTHbIE KOPHU, UCIOJB3Ys IIPH HEOOXOMMOCTH KaJIbKYJISATOP; BHIIOIHITH IPeoOpa3oBaHus
BBIpAXEHH, co/lepKalluX KBaJpaTHbIe KOPHU, UCIIOB3YS CBOMCTBA KOPHEH.

. Hcnonb3oBaTe 3amucu OONBIIMX M MajbIX YHUCET C IMOMOUIbIO JIE€CATUYHBIX



npobeii u creneneit yucna 10.
Anzeopauueckue evipasrcenus

. IIpuMeHATH  NOHATHE  CTENEHM C  LEeIbIM  II0Ka3aTelleM,  BBIINOJIHATH
peoOpa30BaHus BBIPAKEHUH, COAECPIKAIIMX CTEIICHH C LIeJIbIM IIOKa3aTeIeM.

. BbINONHATE TOXAECTBEHHBIE NPEOOpPa30BaHUS PALMOHAIBHBIX BBIPAXKEHUN Ha
OCHOBE ITPaBUJI ICHCTBUI Ha/l MHOIOWIEHAMHU U ajIre0pandyecKuMu JIpoOsIMH.

. PacknanpiBaTh KBagpaTHBIA TPEXUIICH HA MHOKUTEIIH.

. [TpuMmensaTh NpeoOpa3oBaHUs BBIPAKEHUM Ul PELICHUs DPA3IUYHbIX 3a7ad M3

MaTEMaTHUKH, CMEKHBIX IIPEIMETOB, U3 PEaIbHON NPAKTUKH.

Ypaenenu}l u Hepaeencmea

. Pewate nuHEHHBIE, KBaJgpaTHbIE YPaBHEHUsS M paLMOHAIbHBIE YPaBHEHHS,
CBOJIAILMECS K HUM, CUCTEMBI IBYX YPAaBHEHUH C IByMs IEPEMEHHBIMHU.
. [TepexoauTh OT ClIOBECHOM (GOPMYIUPOBKH 3a7auu K €€ anreOpanyeckoil Moienu

C TIOMOIIBIO COCTABJICHUS YpPaBHEHUS WM CHUCTEMBl YypaBHEHHMH, HWHTEPIPETHPOBATH B
COOTBETCTBUM C KOHTEKCTOM 33/J]auy MOJTY4YE€HHBIN pe3yJbTarT.

. [TpuMeHSTh CBOMCTBAa YHMCIIOBBIX HEPABEHCTB JJISI CPAaBHEHHSI, OIICHKH; PEIIaTh
JUHEWHbIE HEPaBEHCTBA C OJHOW IEpeMEHHOW M HMX CHCTEMBI; JaBaThb IpapHUuecKyro
WITIOCTPAIMIO MHOKECTBA PEIICHUI HEPaBEHCTBA, CHCTEMBl HEPABEHCTB.

Dynkuyuu

. [TonnmaTh W HCHONB30BaTh (YHKIMOHATIBHBIE MOHATUS M S3bIK (TEPMUHBI,
CUMBOJIMUYECKHE 0003HAUEHUs); ONpeAessATh 3HadeHHe (YHKIMHM IO 3HAYEHUIO apryMeHTa;
OTIpeNIeNATh CBOWCTBA (PYHKIUH 110 €€ TpaduKy.

o k 2 3
u CTpOI/ITB Fpa(I)I/IKI/I OJIEMCHTApPHBIX (I)YHKI_II/II/I BUaay = ;, Vy=x,y=x,Y~= \/},
V= | X |; OIHUCHIBATH CBOMCTBA YHUCIOBOH (byHKLII/II/I o eé l"pa(bI/IKy.

9 xiacc

Yucna u evluucnenus

. CpaBHUBaTh U YIOPSAIOYNBATH PALIMOHANIBHBIE U UPPALIMOHAIILHBIE YUCIIA.

. BeimonuaTe apudmMeTndeckue IEHCTBUS ¢ PAMOHAIBHBIMU YUCJTIAMH, COYETast
YCTHBIE W MUCbMEHHBIE TPUEMBI, BBITIOTHSITH BHIYUCICHUS C UPPAIIOHATBHBIMU YHUCIAMH.

. HaxomuTh 3HaYeHUs CTENCHEW C MENbIMH MOKA3aTeIIMH W KOPHEH; BBIYHUCIIATH
3HAUEHUS YHCIIOBBIX BBIPAKECHUH.

. OKkpyryisiTh ~ IEHCTBUTEIBHBIC YHWCIIA, BBINOMHATH TNPUKHIKY  pe3yjbTaTa
BBIUMCJICHHM, OIICHKY YHCIIOBBIX BBIPAKCHUIA.

Ypasnenus u nepasencmea

. Pemarp nuHeElHbIE U KBaJpaTHbIE ypaBHEHUS, YPABHEHMsI, CBOASIIMECA K HUM,
npocTeiiye ApoOHO-pallMOHAIbHBIE YPAaBHEHUS.

. Pemartb cucteMsl 1ByX JINHEHHBIX YPaBHEHUH C ABYMs IEPEMEHHBIMU U CHCTEMBI
JIByX YpaBHEHUH, B KOTOPBIX OJHO YPaBHEHHUE HE SIBIISETCS JINHEHHBIM.

. Pemate TexcTOBBIE 33/1a4M anredpandeckuM CrocoOOM C MOMOILBIO COCTABICHUS
YPaBHEHHUS WUJIM CUCTEMBI IBYX YPABHEHUH C IByMs IIEPEMEHHBIMHU.

. [IpoBONTH MpOCTENIINE UCCIENOBAHNS YPABHEHUM U CUCTEM YPAaBHEHHH, B TOM

qucie ¢ NPUMEHEHNEeM rpapuuecKux MpeacTaBIeHUH (YyCTaHABIUBAaTh, UMEET JIM ypaBHEHHUE WIIH
CUCTEMa YpaBHEHUU pellIeHusl, €CIIU UMEET, TO CKOJIbKO, U TIp.).

] Pemars nuHeHHBIE HCPAaBCHCTBA, KBaJApaTHBIC HCPABCHCTBA, I/I306pa)i(aTB
PEIICHUC HEPABCHCTB HA YHCIIOBOM HpSIMOI)’I, 3aIMUChIBaTh PCIICHUE C TOMOIIBI0O CUMBOJIOB.
L] Pemate cucteMbl JIUHEHHBIX HCPAaBCHCTB, CUCTCMblI HCPABCHCTB, BKIIOYAIOIINUC

KBaJpaTHOE HEPABEHCTBO; M300pakaTh pEIICHHWE CHUCTEMbl HEPABEHCTB HA YHMCIOBOM MPSIMOM,
3alUCHIBaTh PEILIEHHUE C TOMOIIbIO CUMBOJIOB.
. Hcnonp30BaTh HEPAaBEHCTBA MPHU PEIICHUH PA3IMYHBIX 3a/1a4.



Dyukyuu

. PacriosnaBath (QyHKIMM W3y4eHHBIX BHJOB. [loKa3pIBaTh CXEMaTHYECKH
. . k

pacnosokeHne Ha KOOPIUHATHOM IUIOCKOCTH rpadukoB QyHKIMA Buaa: Y = KX, y = kx + b, y = ot

2 3 o
y=ax"+bx +c y=x,y=+x,y=|x|B 3aBUCHMOCTH OT 3HayeHMI K0d)DHUIHEHTOB;
OTHCHIBATH CBOMCTBA (DYHKIIUI.

. Crtpouts W u300pakaTh CXEMaTHYECKH TpadUKH KBaJIpaTHYHBIX (QyHKIUI,
OIMCHIBATh CBOMCTBA KBAIPATHYHBIX (DYHKIHI MO X rpaduKaMm.

. PacriosHaBaTh KBaIpaTHUHYIO (QYHKIHUIO 1O (GOpMyJe, MPUBOAUTH IPHMEPEI

KBaJPaTUYHBIX QYHKUIUI U3 peabHON KU3HHU, (PU3UKH, TEOMETPHH.
Apugpmemuueckan u zeomempuueckasa npozpeccuu

. Pacno3naBate apu(MeTHUECKyI0 U T€OMETPUYECKYIO MPOTPECCHH MPU Pa3HBIX
crocobax 3agaHusl.

. BbIMONHATE ~ BBIYMCIEHUS € UCHOJNb30BaHUEM  QopMyn N-eo  4jeHa
apuQMeTUYECKOl U FeOMETPUUECKOM MPOTPECCHii, CyMMBI MIEPBBIX N UJICHOB.

. N300paxaTh WIEHbl MOCIEAOBATEIbHOCTH TOYKAMM HA  KOOPAWHATHOM
MJIOCKOCTH.

. Pemats 3a1auu, cBsI3aHHBIE C YHCIOBBIMU IOCJIEI0BATEIBHOCTSIMHU, B TOM YHCIIE

3aJ]a4uM U3 peaIbHOM JKU3HHU (C HCTIOIb30BAHUEM KAIbKYIATOPA, HU(POBBIX TEXHOJIOTHUH).



TEMATHUYECKOE INTAHUPOBAHUE YUYEBHOI'O KYPCA

(ITO TOJAM OBYUYEHUA)
7 xaace (102 )

Ha3Banune | OcHOBHOe coep:kaHue OcHOBHBbIE BH/JbI JIeSTEIbHOCTH | DJIEKTPOHHBIE
pa3nena 00yJamuxcs (undposbie
(Tembl) o0pa3oBareib
Kypca HbIE pecypchbl)
(qucio
4acoB)
Yucaa wu |[lonsarue pamuonansHoro | CHCTeMAaTH3MPOBATh M 000ramarhb
BBIUMCJIE | YHCTA. 3HAaHMA 00  OOBIKHOBCHHBIX W
HHSL. ApudmeTndeckne JECATUYHBIX IPOOsX.
Pammonan | neiictBus c | CpaBHMBaTh M  YHOPSIA0YMBATH
b-HbIEe parroHaTbHBIMU apoou, peoOpa3oBhIBas npu
1 () YHCIIaMHU. HEOOXOIMMOCTH JICCATHYHBIC JIPOOH B
(254) CpaBuenue, OOBIKHOBEHHBIC, OOBIKHOBCHHEIC B

YIOPSIOYNBAHHE NeCATUYHbIE, B  4YacTHOCTH B

paHI/IOHaJIBHI)IX YHUCCII.
CreneHb ¢ HaTypalbHBIM
[TOKa3aTENIEM.

Pelienye OCHOBHBIX 3aay
Ha JIpOoOH, MPOLEHTHI U3
peaabHOM MPAKTUKH.

IIpu3naku JEITUMOCTH,
Pa3JIOKEHUS Ha
MHOKHUTEIIN

HaTypaJbHbIX YHCET.
PeanbHble  3aBHCHMOCTH.
IIpsamas u oOpaTHas
MPONOPIIMOHATBHOCTH

OECKOHEUHYIO JECATUYHYIO IPOOb.
IMpumensaTh pa3HooOpa3Hble
cnoco0bl M NPUEMBI BbIYHCIECHUS
3HAYEHUH JPOOHBIX BbIPAKEHUN,
colepKammx  OOBIKHOBEHHBIE U
JNECATUYHbIE JpOOU: 3aMEHATh MpuU
HEOOXOJUMOCTH JICCATHYHYIO JpoOb
OOBIKHOBEHHOH ¥  OOBIKHOBEHHYIO
JECATUIHOM, MPUBOJIUTH BBIPAKCHHE K
dopme, Haubomee ymoOHOU IS
BBIYUCIICHHH, npeoOpa3oBHIBATH
IpOOHBIE BBIPAKEHUS HA YMHOXKEHUE
U JIeNIeHUE JEeCSITUYHBIX Apolell K
JEHCTBUAM C LIETBIMU YHCIIAMHU.
IpuBoauTH YHCJIOBBIE U
OyKBeHHbIe NPHMeEpPbI CTENEHU C
HATypaJbHBIM TIOKa3aTeseM, OOBSICHSS
3HAYEHUS OCHOBAHUS CTENEHU U
nokaszaressl CTEIeHU, HaXOIUTh 3Ha-
YeHus cTerneHel Buja a” (a — moboe
panyoHaIbHOE  YHCIIO, n
HaTypaJIbHOE YNCIIO).
IMonumaTh CMBICT 3amUCH OOJBIIMX

YHCel C TOMOIIBK  JICCATHYHBIX
npobet wm cremeneid uywmcma 10,
NpUMEHSITh WX B peallbHBIX
CUTyalusiX.

IIpuMeHATHs TPU3HAKU JEITUMOCTH,
Pa3IOKEeHUS Ha MHOKHUTEIH
HaTypaJbHbIX YHCET.

Pemars 3agaum Ha 4acTH, NPOLICHTHI,
MPOMOPILIMK, Ha HAXOXKIECHUE IpOoOH
(mporeHTa) OT BETWYUHBI U BEIMYHUHBI




Ha3panue | OCHOBHOE coJepKaHue OcHOBHBIE BHIbI IEATEJBLHOCTH | DJIEKTPOHHbIE
pasaeJna o0yyarommxcst (uudpossbie
(TeMbI) oOpa3oBareJib
Kypca HbIe pecypchl)
(umciio

4acoB)

mo e€¢ apobm (IpoIeHTy), apodu
(mpolueHTa), KOTOpBIM  COCTaBIISIET
O/1Ha BEJIMYMHA oT JIPYrOM.
IIpuBoauTH, pa3éuparTh, OLIEHNBATH
pa3InyHbIe peuieHus, 3alucu
pELICHUH TEKCTOBBIX 3a/1a4.
Pacno3HaBarthb " 00BSICHATD,
ONMPAsCh Ha ONPEIEICHUS, MPSAMO
NpOMOpPLUUOHANIBHBIE W OOpaTHO
IIPONOPLIUOHAJIbHBIE 3aBUCHUMOCTH
MEXIy BEIMYMHAMU; HNPHBOAUTH
NpUMepbl 3THX 3aBUCUMOCTEH U3
pealbHOTO MUpA, U3 IPYTHX Y4eOHBIX
IIPEIMETOB.

PemiaTh npakTHKO-OPUEHTHUPOBAHHBIE
3aJa4uM Ha JpoOU, IPOLEHTHI, PSAMYIO
U 00paTHyI0 MPOMOPIMOHATIHHOCTH,
MIPOTIOPIIUHU

Auredopan | bykBeHHble  BblpakeHus. | OBJiageThb anredpanveckon

YyecKue IlepemeHnHEbIE. TEPMUHOJIOTUEH U CHMBOJIUKOM,

BbIpaxkeH | [lomyctumble — 3HaY€HMs | MPUMEHATH €€ B MPOLIECCE OCBOCHUS

us nepeMeHHbIX. DOpMYIIbL. yueOHOro Marepuana.

(27 9) [Tpeobpa3zoBanue Haxoguth 3HaueHUsT  OYKBEHHBIX
OYKBEHHBIX  BBIPOKEHHH, | BEIPAKEHUM MPU 3aJaHHBIX 3HAYCHUSIX
packpbITHE  CKOOOK ¥ | OYKB; BBIMONHATh BBIYUCICHHS TIO
MpUBEJEHNE  MOJO0OHBIX | (hopMyTaM.
claraeMblXx. BbInoJaHATH peoOpa3oBaHusl IEI0T0
CBolicTBa  CcTENEHU  C | BHIpAKEHUS B MHOTO4JICH
HaTypaJbHbIM MPUBEICHUEM MOJOOHBIX ClaraeMbiX,
ITOKa3aTeJIEM. pacKpbITHEM CKOOOK.

MHuorounensl. Cnoxenue, | BBINOJIHATHL YMHOXEHUE OIHOUJIECHA
BBIYMTAHUE, YMHOXXEHHE | HA MHOTOWIEH W MHOTOWIeHa Ha
MHOTOUYJIeHOB. @DOpMyJbl | MHOTOWIIEH, NPHUMEHSTH (HOopMyIIbI
COKpAIEHHOTO KBajZpaTa CyMMbl M  KBajpaTa
YMHOXEHHs. PaznokeHue | pa3HOCTH.

MHOTOYJICHOB Ha | OcyumecTBJISThH pasiioxeHue
MHOHUTEIN MHOTOUYJIEHOB HAa MHOXHUTEIH IYyTEM

BBIHECEHHS 3a CKOOKHM  0O01ero
MHOKUTENS, TPUMEHEHUS (HOPMYIIbI
pa3HOCTH KBaJIpaToB, dbopmyn
COKPAIIEHHOTO YMHOXEHHUSI.

IIpumeHsTH npeoOpa3oBaHue
MHOTOYJICHOB TUTST pelieHus
pPa3iIMYHBIX 3aaa4 HW3 MaTCMaTUuKH,
CMEXHBIX TPEAMETOB, U3 pealbHOI
NPAKTUKU. 3HAKOMMTBCS ¢ MCTOPUEH




Ha3panue | OCHOBHOE coJepKaHue OcHOBHBIE BHIbI IEATEJBLHOCTH | DJIEKTPOHHbIE
pasaeJna o0yyarommxcst (uudpossbie
(TeMbI) oOpa3oBareJib
Kypca HbI€ pecypchbl)
(umciio
4acoB)
pa3BUTHUSI MAaTEMATHUKHU
YpaBHen | YpaBHeHUE, npaBuia | Pemiate JMHEWHOE ypaBHEHHE C
us U | IpeoOpa3oBaHus OJIHOU MIEPEMEHHON, NPUMEHAA
HepaBeHC | ypaBHEHUS, npaBMJa 1nepexoja OT HMCXOJHOTO
TBa PaBHOCHUIIbHOCTD YpaBHEHUSI K PaBHOCUIBHOMY €MY
(20 v) YpPaBHEHUU. 6onee mnpoctoro Buaa. IlpoBepATs,
JluHeitHOe ypaBHEHUE C | ABIAETCS JIM KOHKPETHOE  YHCIIO
OJIHOM MEePEMEHHOM, | KOPHEM ypaBHEHHSI.
peuieHue nuHeHbiX | [londOupaTs npumepsl Map 4YuUCe,
YpaBHEHUH. Pewienue | ABASAIOIMXCSA pELIEHUEM JIMHEHHOTO
3a1a4 c MOMOIIBIO | YPAaBHEHHUS C JBYMS IEPEMEHHBIMHU.
YpaBHEHUH. CTpouTh B KOOPJIMHATHOMN IJIOCKOCTH
JluneliHoe ypaBHEHHE C | rpadUK JIMHEHHOTO ypaBHEHHS C
JIBYMsI TIEPEMEHHBIMH U | IByMSI  NIEPEMEHHBIMHU;  TOJIB3YSICh
ero rpaduk. rpaduKoM, NPHBOAUTH NPHUMEPLI
Cucrema AByX JUHEWHBIX | PEIICHUS YPaBHEHUS.
ypaBHeHUl ¢ AByMms | HaxoauTh penieHue CHUCTEMBI JIBYX
MIEPEMEHHBIMH. JUHEWHBIX YpaBHEHUH C  JByMs
Pemenue CHUCTEM | IEPEMEHHBIMH.
YpaBHEHUU crocoboMm | CocTaBiasiTh M pemIaTh ypaBHEHUE
MOJICTAHOBKM U CIOCOOOM | MU CHCTEMY YpPaBHEHH MO yCIOBHIO
CIIOKEHHS 3a/1auu, WHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3aJlayi
MTOJIyYEHHBIN pe3ysbTaT
Koopaun | Koopaunata Touku Ha | M300pakaTe  Ha  KOOpJAMHATHOM
aTbl IIPSIMOH. NpsIMOM  TOYKH, COOTBETCTBYIOLIUE
" UucnoBble MNPOMEXKYTKH. | 3aaHHBIM  KOOpJWHATaM,  JIy4H,
rpaguku. | PaccTtossHue MeXIQy IBYMs | OTPE3KH, MHTEPBAJIBL, 3alUCBHIBATh MX
@DYHKOMU | TOUKAMU  KOOPJMHATHOW | Ha alnredpandeckoM si3bIKe.
(24 v) MIPSIMOU. OTmeuatsb B KOOPAMHATHOM
[IpssMmoyronbHast cucTeMa | IVIOCKOCTH TOYKM TIO0  3aJaHHBIM
KOOpJMHAT Ha TUIOCKOCTH. | KOOpJIMHATAM;  CTPOUTh  Tpaduku

ITpumepsl rpadukos,
3alaHHBIX  QopMyramu.
Urenue rpaduxos

peaIbHbIX 3aBUCUMOCTEM.

[Tonstue (GyHKIMU.
I'paduk GyHKIIH.
CaolicTBa GbyHKIHH.
JInnelinas byHKIHS.
[Toctpoenne rpaduka
JIMHENHON GbyHKIUH.

I'paduk pynkmm y =| x |

HECJIOXKHBIX 3aBUCUMOCTEHN, 3aJaHHBIX
¢dbopmynaMu, B TOM YHUCIIE C TOMOILBIO
U POBBIX TaOOPATOPHIA.

IIpumeHsTs, U3y4athb
NpeuMylIecTBa, HHTEPNPEeTHPOBATH
rpaguYecKuii crocod MpeacTaBICHUS
U aHaJIM3a Pa3HOOOPA3HON KUZHEHHOM

uH(pOpMaLINH.

OcBauBaTrh  TOHATHE  (DYHKIUH,
OBJIa/IEBaTh (GYHKIMOHAIBHOM
TEPMUHOJIOTHEN.




Ha3Banue
pa3aena
(TeMbI)
Kypca
(umciio
4acoB)

OcHOBHOe coep:KaHue

OcHOBHBIE BHJBI
00y4arIMuXCcs

JACATECJIBbHOCTHU

JJIeKTPOHHbIE
(uudpossbie

oOpa3oBareJib
HbIe pecypchl)

Pacno3naBath JMHEHHYIO (YHKIHIO
y = kx + b, onucepiBaTh e€ cBoiicTBa B
3aBHCHUMOCTH OT 3HA4YeHUH Kod(-
¢unuentos kK u b. Ctpouts rpapuku
auHeHHOW (QyHKIMH, QyHKIHK y =| X
|.
HUcnoab3oBarts nudpoBbie pecypchbl
Ui TIOCTPOECHHS TpapuKoB QYHKIIUI
W u3ydeHHs ux cBOWCTB. [IpuBoauTH
IIPUMEPBI JTMHENHBIX 3aBUCUMOCTEN B
pealIbHBIX MPOIECcCcax U SBICHUSX

IloBTOpEH
ue "
000011eH
ue

(6 1)

IToBTOpEHHE  OCHOBHBIX
MOHSTUI U METO/IOB Kypca
7 kiacca, 0000IeHNE
3HAHUU

Boi0uparb, NpUMEHATH OLIEHUBATH
CIoco0bI CpaBHEHUS quCell,
BBIYUCIICHHH, npeoOpa3oBaHMii
BBIPAKEHUM, PELLICHUS] YPABHECHUM.
OcyuiecTBasATH CAMOKOHTPOJIb
BBIIIOJIHSIEMBIX JeHCTBUM u
CaMOIIPOBEPKY pe3yJbrara
BBIYMCIICHH, npeoOpa3oBaHui,
IIOCTPOEHUM.

Pemarts 3a1aum U3 peaibHOU XKU3HHU,
NPUMEHATH MareMaTH4ecKue
3HAHMSl Ui pELICHUs 3aJad U3
JIPYTUX MPEIMETOB.

Pematnb TEKCTOBbIE 3a/1a4M,
CPpaBHMBATbh, BBIOMPATh CHOCOOBI
penieHus 3aJaumn




8 kaacc (102 )

Ha3panue | OCHOBHOE coJiepKaHue OcHOBHBIE BHIbI I€ATEJBLHOCTH | DJIEKTPOHHbIE
pasaeJa o0yyarommxcst (uudposbie
(TeMbI) oOpa3oBareJib
Kypca Hble pecypchl)
(umciio
4acoB)
Uucaa wu | KBagpatHeli xopeHr u3 | @opMyJIupoBaTh omnpeneaeHue
BbIYMCJIE | YUCIIA. [TonsTue 00 | KBagpaTHOTO  KOpHS M3  4YHCIA,
HHS. UpPPalMOHATBHOM  YHCIIE. | apU(METHUECKOTO KBaJIpaTHOI'O
KBaaparn | [lecatuunsie KOpHSI.
ble KOPHH | IpUOJIVKEHUs IIpuMeHATH oOllepalri0 W3BICYEHUS
(15 9) AppaLMOHAJIBHBIX YUCEI. KBQIpATHOTO  KOpPHS W3  YHUCIHA,
JleiicTBUTENbHBIE YHKCHA. | MCHOJAB3YS TIpU  HEOOXOIUMOCTHU
CpaBHeHue KAJbKYJIATOP.
JICHCTBUTEIIBHBIX YNCEIL. OueHuBarp  KBaJgpaTHble  KOpPHHU
Apudpmernueckuii LEeNbIMU  YHCIIAMU U JI€CATUYHBIMU
KBaJIpaTHbII IpoOsMu.
KOPEHb. CpaBHUBaTL W  YHOPSAJA0YMBATH
VYpaBHeHue BUaa X’ =a. pauMoOHaNbHbIE W HppalMOHAIbHbBIC
CaoiicTBa YHUCla, 3allCaHHble C IOMOILbBIO
apuQMeTUIECKUX KBaJPATHBIX KOPHEH.
KBaJPaTHBIX kopHel. | MceaenoBatb  ypaBHEHHE xX*= aq,
[IpeoOpazoBanue HAaXOJUTh TOYHBIC U MPHUOIMKEHHBIC
YHCIIOBBIX  BBIpaKEHUH, | KopHH nipu @ > 0.

COJIepXKAIINX KBaJpaTHBIC
KOpHU

HccaenoBarb cBoiicTBa KBaJIpaTHBIX

KOpHEH, IPOBOAA YU CIIOBbIE
JKCIIEPUMEHTBl C  MCIOJIb30BaHUEM

KaJIbKYJIATOpa (KOMIIBIOTEPA).

Jloka3pIBaTh CBOMCTBA
apudMeTHIecKux KBaJIpaTHBIX
KOpHEH; OPUMEHATh  UX TUISE
npeoOpa3oBaHMs BBIPAKEHUM.

BeinoaHATh npeodpazoBaHus
BBIPAKECHU, coaepKaImnx
KBaJlpaTHbIE KOPHH. Bripaxats

[IEPEMEHHBIE U3 TE€OMETPUUYECKUX U
buzuueckux Gopmyi.
BurumMciasiTe 3HAYEHUS BBIPAKECHUI,

coJep)KalluX KBaJpaTHblE KOPHH,
UCTIONB3Ysl TP HEOOXOJUMOCTH
KaJIbKYJISITOP.

HUcnoab3oBarb B XO0A€ pelIeHUs

3aaa4 JJICMCHTAPHBIC MPCACTABJICHUA,

CBs3aHHBIC C HpI/I6HI/I)KéHHBIMI/I




Ha3panue | OCHOBHOE coJepKaHue OcHOBHBIE BHIbI IEATEJBLHOCTH | DJIEKTPOHHbIE
pasaeJna o0yyarommxcst (uudpossbie
(TeMbI) oOpa3oBareJib
Kypca HbIe pecypchl)
(umciio
4acoB)
3HAYEHUSIMU BEJINYMH.
3HAKOMMTBCS € MCTOPHeH pPa3BUTHS
MaTEMaTUKH
Yucna wu | Crenesb c uensiM | DopmyanpoBaTh onpeneleHue
BbIYMCJIE | IIOKA3aTEJIEM. CTEIECHHU C LEJIBIM [I0Ka3aTeIIEM.
HMUS. CranpaprtHas 3anuch | [lpeacTaBasite 3anuch OONBIIUX H
Crenenp | uyucia. MaJbIX 4YHMCENl B CTaHAAPTHOM BHJE.
¢ neabiM | Pasmepsr 00bekTOB | CpaBHUBATh YHCIIAa M BEJIUYUHBI,
nmoka3zare | OKpyKaroliero mupa (OT | 3allUCaHHble  C  HCIIOJIb30BaHUEM
JiemM BIIEMEHTapHBIX 4acTull A0 | crernenu 10.
(7 9) KOCMHYECKHX 00BbeKkTOB), | Mcmojsib30BaTh 3amMch Yucel B
JUINTEIBHOCTh IPOLECCOB | CTAHJAPTHOM BHJI€ JJISl BBIPAXKEHUS
B OKPY’KaIOILIEM MUDE. pasMepoB OOBEKTOB, [UIUTEIBHOCTU
CBolicTBa  CcTENEHU  C | MIPOLIECCOB B OKPYKAOIIEM MUPE.
LIEJIBIM TT0Ka3aTelIeM ®opmyMpOBaTh, 3alUCBIBATH B
CHMBOJIMYECKOMI popme u
WITIOCTPUPOBATH npuMepaMu
CBOMCTBA  CTEIICHU c LEJIbIM
IIOKa3aTeJIEM.
IIpuMeHATH CBOMCTBA CTENECHU IS
npeoOpa3oBaHus BBIPAKECHUH,
colIep)KalluX CTENEHW C  ILEJbIM
1oKas3areseM. BbINOJHATD JeicTBUsA
C  4YuWClaMH,  3allUCaHHBIMM B
CTaHJapTHOM  BUJe  (YMHOXEHHUE,
JiefieHNe, BO3BE/IEHUE B CTEMEHb)
Auareopan | KBagpatHelii  TpéxuneH. | PacmosnaBarnb KBaJPaTHBIN
yeckue Paznoxenune kBaapaTHOro | TPEXUJIEH, yCTaHaBIUBaTh
BbIPa:KeH | TPEXWICHA HAa MHOXKHUTEIN | BO3MOXKHOCTb €ro pa3jIOKEHUs Ha
usl. MHOKUTEH.
Ksagpatn PacknagpiBaTh Ha  MHOKHTEJIH
bl KBaJpaTHBIN TPEXWICH c
TPEéX4iIeH HEOTPULATENIbHBIM JUCKPUMUHAHTOM
(G4
Adaredpan | Anrebpanueckast  JpoOb. | 3anucbIBaTh anredpanyeckue
YyecKue Jlonyctumble  3HaueHusd | BelpakeHud.  HaxommTs  oOnacthb
BbIPa:KeH | IEPEMEHHBIX, BXOJALINX B | OIPEIEICHUS paloHaIbHOIO
usl. anredpanyeckue BBIPAKEHUS.
Auredpam | BbIpaXXCHUS. OcHOBHOE | BBIOJIHATBL YUCIIOBBIE MOJCTAHOBKHU
yecKas CBOMCTBO ayreOpandeckoi | U BBIYMCJAATH 3HaU€HUE ApoOU, B TOM
ApooL Ipo0u. CoxkpalnieHue | gucie ¢ MOMOIIBIO0 KaJIbKYIISATOpA.
(15 9) JIpOOeH. D®opMyIHPOBATH OCHOBHOE CBOMCTBO
CrnoxeHue, BbIUMTAHHE, | AreOpanyeckor Jpodu U MPUMEHATH
YMHOXKEHHE U JeJICHHE | ero JUIs MpeoOpa3oBaHus IpoOei.

anreOpandeckux JIpoOeH.
[Tpeobpa3zoBanue

BbeInoaHATH NelcTBUA c
anredpandeckuMu Ipo0sMu.




Ha3panue | OCHOBHOE coJepKaHue OcHOBHBIE BHIbI IEATEJBLHOCTH | DJIEKTPOHHbIE
pasaeJna o0yyarommxcst (uudpossbie
(TeMbI) oOpa3oBareJib
Kypca HbIe pecypchl)
(umciio
4acoB)
BBIpAXECHUH, conxepkamux | [Ipumensats npeoOpa3oBaHus
anreOpandeckue Apodu BBIDQKEHUI U1 pelieHust 3ajad.
BeipaikaTh nepeMeHHble U3 GopMyI
(pusmueckux, FE€OMETPUUECKHUX,
OIKCBIBAIOLINX OBITOBBIE CUTYAlIUN)
YpaBuen | KBagpatHoe ypaBHeHue. | PacmosnaBarnb KBaJIpaTHbIE
us u | Henosnoe KBaJIpaTHOE | ypaBHEHUSI.
HEpaBeHC | YpaBHEHUE. ®opmyna | 3anuceiBaTh  (popmysly  KopHeH
TBa. KOpHEH KBaJPaTHOIO | KBaJpaTHOTO YPaBHEHHWs; pelaTh
KBaapartn | ypaBHeHus. Teopema | kBaapaTHble YPaBHEHUS] — IIOJIHbIE
ble Buera. Y HETIOJIHBbIE.
ypaBHeHu | Pemenue ypaBHeHul, | [IpoBoauTh npocrenmue
| CBOJALUXCS K | HCCIeI0BAHUA KBaJIpaTHBIX
(154) KBaJpaTHBIM. YpaBHEHUM.
[Tpocreiimne npoOHo- | PemiaTh ypaBHeHMs, CBOASILIMECS K
panuoHaIbHbIE KBaJIpaTHbIM, c HOMOIIbIO
YPaBHEHHS. npeoOpa3oBaHuit U 3aMEHOHN
Pemenue TEKCTOBBIX | IEPEMEHHOM.
3aj1a4 C nomouipro | HadmoaaTs 1 aHAIM3UPOBAThH CBS3b
KBaJIpaTHBIX YpaBHEHUM MEXIy KOPHSMH M KOd(h(UIIEeHTaMHU
KBaJIpaTHOI'O YPaBHEHUS.
®opmysmpoBarb Teopemy Buera, a
TaK¥Ke 00paTHyIO TEOpEMY,
IPUMEHSTh 3TU TEOpEMBl ISt
pelIeHns 3a1a4.
Pematnb TeKCTOBbIE 3ajaaumn
anreOpanyeckum CIOCOOOM:
MEePEXOaUTh oT CJIOBECHOM
(GOpMYIMPOBKHM yCIOBUS 33Ja4d K
anreOpandyeckol  MoJenu — MyTEM
COCTaBJICHUSl  ypaBHEHUS;  peELIaTh
COCTaBJICHHOE YpaBHEHUE;
MHTEPIPETUPOBATH PE3YNbTAT.
3HAKOMMTBCH € MCTOPHE DPa3BUTHS
ayreOpbl
YpaBuen | JIuneliHoe ypaBHeHHe C | Pacmo3HaBaTh JIMHEMHBIE ypaBHEHUS
usl U | IByMsI NIEPEMEHHBIMH, €TI0 | C ABYMsI IEPEMEHHBIMH.
HepaBeHC | rpaduk, npumepsl | CTpOUTH rpaduku JIMHENHBIX
TBa. pellIeHUs ypaBHEHWH B | ypaBHEHMI, B TOM 4YHCJIE HCIOJIb3YS
Cucrembl | LIEJIBIX YUCIIAX. uM(poBbIe pecypchl.
ypaBHeHnu | Pemienne cucrem 1Byx | Pazimuars napajulesIbHble "
i JUHENHBIX YPAaBHEHUHM C | IEPECEKAIOIMECs] NpsIMble MO HX
(13 v) JIBYMsI MIEPEMEHHBIMU. | YPAaBHEHHUSM.
ITpumepsl pemienus | Pemars cucreMbl ABYX JIMHEHWHBIX
CUCTEM HEJIMHEWHBIX | ypPaBHEHMM C JABYMS IEPEMEHHBIMU

ypaBHEHUU C JIByMSI

OJICTAHOBKOU U CJIOKEHUEM.




Ha3panue | OCHOBHOE coJepKaHue OcHOBHBIE BHIbI IEATEJBLHOCTH | DJIEKTPOHHbIE
pasaeJna o0yyarommxcst (uudpossbie
(TeMbI) oOpa3oBareJib
Kypca HbIe pecypchl)
(umciio
4acoB)
IIEPEMEHHBIMH. Pemarp mpocrefmne CHCTEMBI, B
['paduueckas KOTOPBIX OJHO W3 YypaBHCHUH He
MHTEPIIpETALNS ABJIAETCS JIMHEUHBIM.
ypaBHeHuss ¢ 1Byms | [IpuBoauTsh rpaguyeckyro
IIEPEMEHHBIMM U CHCTEM | HHTEPIPeTalHuIo pelieHus
YpaBHEHUH €  JABYMs | YpaBHEHMS C JIByMsl IEPEMEHHBIMU U
IIEPEMEHHBIMH. CUCTEM  ypaBHEHUHM €  JByMs
Pewenne TEKCTOBBIX | IIEPEMEHHBIMU.
3aja4 ¢ nMoMoIpo cucreM | Pemars TEKCTOBBIE 3aja4u
ypaBHEHUU anredpandecKuM crnocobom
YpaBuen | UucnoBble HepaBeHCTBA U | POpPMYJIMPOBATH CBOIICTBA
us U | UX CBOWCTBA. YHUCJIOBBIX HEPaBEHCTB,
HepaBeHc | HepaBeHcTBO ¢  OJHOM | WIUIFOCTPUPOBATH 170:¢ Ha
TBa. nepeMeHHoOu.  JIMHEenHble | KOOPAWHATHOM MNPSAMOMW, J0Ka3bIBaTh
HepaBeHc | HepaBeHCTBa € OJHOM | anreOpanyeckH.
TBa IIEPEMEHHON u nx | [IppuMeHATH CBOMCTBA HEPABEHCTB B
(12 v) pelieHue. Cucremsl | X01€ pelIeHus 3a4au.
JUHENHBIX HEpaBeHCTB C | PemiaTe JMHEHHBIE HEpPAaBEHCTBA C
OJIHOW TIEPEeMEHHOW M WX | OIHOM  IEPEeMEHHOM, Hu300paxaTh
pelenue. pelICHUE HEPABEHCTBA HA YHUCIIOBOM
N3o0pakeHre  peIieHus | IpsSMOil.
JIMHEMHOTO HepaBeHCTBa U | Pemarsb CHCTEMBI JINHEMHBIX
UX CHUCTEM Ha YHUCIIOBOW | HEPAaBEHCTB, M300pa)xaTb peIIeHue
npsIMOM CHUCTEMBbl HEPABEHCTB HAa YHCIOBOM
IpPsIMOit
®yukuun | [lonarue ¢yakun. | Menoab3oBaTh (YHKIIMOHATIBHYIO
. OO6nacts ompeneneHds U | TEPMHHOJIOTHIO U CHMBOJIHKY.
OCHOBHBI | MHOJXECTBO 3HaueHu# | BerumcasaTs 3HaveHus: QyHKUUH,
e byHKINN. CrniocoObl | 3a1aHHBIX dopmynamu (mpu
MOHATHSA | 3a/1aHUs PYHKIUH. HEO0OXOUMOCTH MCIIOJIb30BaTh
Su) ['paduk (GYHKLUH. | KATBKYJIATOP); COCTABJIATH TA0IULIBI

CpolicTBa (QyHKIMH, HX
oTtoOpakeHHe Ha rpaduke

3HAYeHUH QYHKINH.

Crponth mno TOYKAM TrpaduKu
GyHKIHA.

OnucepiBaTh CBOMCTBA (YHKLIUU Ha
OCHOBE eé rpaduyeckoro
IPE/ICTaBICHHUS.

Hcnoab3oBarh (O YHKIIMOHATIBHYIO

TePMHHOJIOTHIO H CHMBOJIUKY.

HccnenoBarh mnpuMepsl TpauKoB,
OTpaXKaIOIIUX peaJbHbIE MPOLECCHl U
apieHus. [IpuBoANTH NpUMeEpPHI MTPO-
LIECCOB M SBJICHMM C 3aJaHHBIMU
CBOMCTBAaMH. Hcnoan3oBarb
KOMIIbIOTEPHbIE MPOrpamMMbl  JUIs
MOCTpOCHUsT Tpa@uKkoB GYHKIUH U




Ha3panue | OCHOBHOE coJepKaHue OcHOBHBIE BHIbI IEATEJBLHOCTH | DJIEKTPOHHbIE
pasaeJna o0yyarommxcst (uudpossbie
(TeMbI) oOpa3oBareJib
Kypca HbIe pecypchl)
(umciio
4acoB)
M3Y4YEHUs UX CBOMICTB
®yukuuu | Yrenue wu  nocrpoeHue | Haxonuts ¢ mnomMombio rpaduka
: rpadukoB GbyHKuH. | GyHKIMM ~ 3Ha4Y€HUE  OJHOM U3
Yucaossbl | [Tpumepsr rpauKoOB | pacCMaTpUBAEMbIX BEJINYMH o
e GyHKIMH,  OTpa)arolMX | 3HAYECHUIO APYroi.
(pyHKUIMH | peaJbHbIE IPOLIECCHI. B HecnoXHBIX cllydasx BbIPpaXKaTh
9 9) @yHKINH, OINHUCHIBAOIIKE | (POPMYJIOH  3aBHCHUMOCTD  MEXIY
OpsMyl0 W OOpaTHYIO | BEIMYMHAMHU.
IPONOPLUUOHAIbHBIE OnuceiBaTh XapakTep U3MEHEHUS
3aBUCUMOCTH, UX | OJHOM BEJIMYMHBI B 3aBUCUMOCTH OT
rpaduxu. ['unep6ona. WU3MEHEHUS JPYTOu.
['paduk pynknum y = x2. Pacno3dnaBarb  BHIBI  H3y4aeMbIX
DOyHKIMHU y = xz, y= x3, GbyHKIHIA. IToxka3bIiBaThH
y = x, y = | x|;|cxemaTnuecku H0JIO’KEHUE Ha
rpaduueckoe pelenye | KOOPAWHATHOM rmocxoczTH rpa¢§HKOB
YpaBHEHUH U  CUCTEM Gynkumii  Bumal y = x5,y =x7,y =
ypaBHCHUU Vx,y =|x.
HUcnoan3oBaTh (pyHKUMOHAJIBHO-
rpaguyeckue IpeICTABJICHHS JUIS
pelIeHUs] U UCCIeAOBaHUsl YpaBHEHUN
Y CUCTEM ypaBHEHUH.
IIpumensaTs umMdpoBbIie pecypchl
JUTS IOCTPpOCHHS TpaduKOB PYHKITUI
IloBTopen | [loBTOpEeHNE  OCHOBHBIX | BpIOMpPaTh, NPUMEHSATH, OLIEHUBATH
ue M | IOHATHH W METOJIOB | CIOCOOBI CpaBHEHMUSI qrced,
0000men | KypcoB 7 u 8 KIaccos, | BBIYMCIICHUH, npeoOpa3oBaHuii
ue 0000111eHIe 3HAHUH BBIPAXEHU, pellIeHUs] ypaBHEHUU.
(6 9) OcymecTBasATh CaMOKOHTPOJIb
BBITIOJTHSIEMBIX nerucTBUH "
CaMOIIPOBEPKY pe3ynbTaTa
BBIUMCIICHUH, npeoOpa3oBaHu,
MIOCTPOEHUM.
Pemiate 3amaum M3 peajibHOM

KU3HH, IPUMEHATDb MaTEMATHYCCKUC
SHaHUWA I PCIICHHA 3aaa4 U3 APYyrux

IIPEIMETOB.
Pematnb TeKCTOBbIE 3aa4u,
CpaBHUBATb, BBIOHpPaATh CIOCOOBI

pelIeHUs 3a/1a4u




9 kaace (102 )

Ha3Banue | OCHOBHOE coJiepKaHue OcHOBHBIE BHIbI I€ATEJBLHOCTH | DJIEKTPOHHbIE
pa3aena 00y4arIMXcs (uudpoBbie
(TeMbI) oOpa3oBareJib
Kypca Hble pecypchl)
(umciio
4acoB)
Yucna wu | PaunonansHbie yucia, | Pa3puBarnb NpeacTaBJICHUS 0
BbIYHCJIE | UPPAallMOHAJIBHBIE YHCHA, | YACIAX: OT MHOYKECTBA HATypaJIbHBIX
HHUS. KOHEYHbIE U OECKOHEUHbIE | YHCEel 110 MHO>€ECTBA
JleHCTBUT | 1E€CATUYHBIE IpoOu. | TeHCTBUTEIbHBIX YHCEN.
eJibHbIEe MHoxecTBO O3HaKOMHTBCSI C BO3MOXXHOCTBIO
yHciIa JNEHCTBUTENBHBIX  YHUCEI; | IPEACTaBICHUS JEHCTBUTEIIBHOTO
9 u) NeHCTBUTENBHBIE ~ 4YMCIA | YhCla KaKk OECKOHEYHOM NEeCSITUYHOMN
KaK OeckoHeuHbIE | ApOOM, MPHUMEHSITh  JICCATUYHBIC
JECSITUYHBIC OpoOu. | IpuOIMKEHUsT  PallMOHAJBHBIX U
B3aumno OJIHO3HAYHOE | UPPALMOHATILHBIX YHCEL.
COOTBETCTBUE Mexnay | M3o0paxarb AelCTBUTENbHBIE YMCIIA
MHO>XECTBOM TOYKaMHU KOOPJAMHATHON IIPSIMOM.
JNEHCTBUTENBHBIX YHCENI U | 3aNMCbIBATD, CPABHUBATDH "
MHOKECTBOM TOYEK | yHOPAA0YUBATH JIeICTBUTEIIbHBIE
KOOpJAMHATHOM MPAMOM. qucia.
CpaBHeHue BbinoyiHATL, coueras yYCTHBIE U
JEHUCTBUTEIBHBIX  YHCEN, | IUCbMEHHbIE IIPUEMBI,
apudmeTnyecKue apudmernueckne  aeilcTBus c
JeNCTBUA C | PALlMOHAIBHBIMHU YMCJIaMHU; HAXOAUTh
JENCTBUTENbHBIMU 3HaYEHUs]  CTENEeHel ¢  IeJbIMU
yuciaamu. [lpubmmkéHHOe | mokas3aTeasiMU U KOpHEH; BBIYMCIATH
3HaueHue BEJIMYMHBI, | 3HAUEHUS] YUCIIOBBIX BbIPAKEHUH.
ToyHOCTh  NpuOMKeHus. | [oayuurs npeacTaBJIeHHe 0
Oxkpyrienue qucell. | 3HAYUMOCTHU JIEHCTBUTENILHBIX YUCEIl B
[Ipukuaxka W OLEHKA | IPAKTUYECKOU JESATEIIBHOCTH
pe3yJIbTaTOB BBIYUCIEHUN | YEJIOBEKa.
AHAJIM3MPOBATH M 1€JIATh BBIBOJbI
0 TOYHOCTH npUOIKEHUS
JENCTBUTEIIBHOTO qucia pu
pelieHnn 3az1ad. OxkpyrasarTp
JIECTBUTENIBHBIE YKCIIA, BBINOJHATH
NPUKHMIKY pe3yJbTaTa BBIYHUCICHUM,
OLICHKY 3HAYEHUN YHCIIOBBIX
BBIPaXKECHU. 3HaAKOMUTBCS c
HCTOpPHEN Pa3BUTUS MAaTEMATHKHU
VYpaBuen | JIuneiiHoe ypaBHeHHE. | OcBanBaTh, 3alI0MUHATh U
us u | Pemenne YPaBHEHUH, | IPUMEHATh rpaduyecKue MeToldbl
HepaBeHC | CBOJALIUXCS K JIMHEHHBIM. | MIPU PELIEHUH YpaBHEHHI, HEpaBEHCTB
TBa. KBazpaTHOEe  ypaBHEHHME. | U UX CUCTEM.
YpaBuen | Pemenue ypaBHeHuH, | Pacmo3HaBaTth 1enbie U JpoOHbBIE
usl ¢ | cCBOAAIIUXCS K | ypaBHEHHUS.
OJHOM KBAJIPATHBIM. Pemars JMHeliHbIe M KBaJpaTHbIE
nepemenH | bukBanparHeie YPABHEHMs, YPaBHEHHUs, CBOJSAILIUECS
oil YpaBHEHUS. K HHUM, OpocTeimme  JIpoOHO-




Ha3panue | OCHOBHOE coJiepKaHue OcHOBHBIE BHIbI IEATEJBLHOCTH | DJIEKTPOHHbIE
pasaeJna o0yyarommxcst (uudpossbie
(TeMbI) oOpa3oBareJib
Kypca HbIe pecypchl)
(umciio
4acoB)
(14 v) [Tpumepst pelLlIeHUs | palMOHAIbHbBIE YPABHEHHUS.
ypaBHeHuld  Tperhedd  u | [Ipeasiarath BO3MOXXHBIE CIIOCOOBI
YeTBEPTOU CTENEHEH | pereHus TEKCTOBBIX 3azad,
Pa3oKEHUEM Ha | 00CyKIaTh UX M peliaTh TEKCTOBBIC
MHOHUTEIH. 3aJ1auM pa3HbIMH CIIOCOOAMU.
Pewenne IpoOHO- | 3HAKOMUTBLCH € MCTOpPHeil pa3BUTHUS
palMOHAIbHBIX MaTe€MaTUKU
YpaBHEHUM.
Pemenue TEKCTOBBIX
3amad  anreOpanvyecKkuM
METOJ0M
YpaBuen | JIuneiiHoe ypaBHeHHe C | OcBauBaTh W NPUMEHATH IPUEMBI
us M | IByMs T[I€PEMEHHBIMU U | pELIEHUS CUCTEMBbI JBYX JIMHEHHBIX
HepaBeHC | ero rpaduk. YpaBHEHUU C JABYMs MEPEMEHHBIMU U
TBa. Cucrema AByX JMHEHHBIX | CUCTEMBI JBYX YpPaBHEHHUH, B KOTOPBIX
Cucrembl | ypaBHEHUH C  JByMS | OIHO  ypaBHEHHME HE  SIBISETCS
YPaBHEHH | IEPEMEHHBIMU u €€ | TMHEHUHBIM.
i pelenue. Pemenne | Mcnonb3oBaTh (GyHKIIMOHAIBHO-
(14 9) CUCTEM [IBYX YpaBHEHHH, | rpaguueckue MpeAcTaBIeHUS  AJs
OJIHO u3 KOTOPBIX | peleHust U HCCJIe0BAHUS
JUHENWHOEe, a Jpyroe — | ypaBHEHUH U CUCTEM.
BTOPOU CTEIICHH. AHaJIM3MPOBATh TEKCThl  3aaad,
['padmyeckas pemiathb ux anredpandecKkum
MHTEPIIPETAlUsS  CUCTEMBI | CIOCOOOM: MEePeXOAUTh OT CIIOBECHOMN
ypaBHeHUH ¢  ABYMA | GOPMYITUPOBKH YCIOBUS 3aJadyd K
IIEPEMEHHBIMH. anreOpandyeckol  MoJenu — MyTEM
Pemenue TEKCTOBBIX | COCTaBJIEHUS CHUCTEMBl YpaBHEHUM;
3a/1a4 anreOpanvyeckuM | pemiaTb  COCTABIEHHYI0  CHCTEMY
crocoooM YPaBHEHHI; HHTEPNPEeTHPOBATH
pe3ynbTar.
3HAKOMUTBCS ¢ MCTOpPHMeN pa3BUTHUS
MaTEeMaTUKH
YpaBuen | Uucnosble HepaBeHCTBAa U | UuTaTh, 3anMcbiBaTh, NOHUMATD,
us U | UX CBOWCTBA. HHTEpPNpPeTHPOBATH HEPaBEHCTBA;
HepaBeHc | JIMHelHbIE HEpaBEHCTBA C | MCIIOJIB30BATh CUMBOJIMKY u
TBa. OJHON TMEPEMEHHOM M WX | TEPMUHOJOTHUIO.
Hepagenc | peuicnue. BeimoansaTs npeobpazoBaHus
TBa Cucremsl JVMHEMHBIX | HEPABEHCTB,  HCHOJb30BATh  JUIS
(16 v) HEPABEHCTB npeoOpa3oBaHUs CBOMCTBA YHCIOBBIX
C OJJHOM IEPEMEHHON U UX | HEPaBEHCTB.
pelieHue. Pacno3naBsarhb JIMHEWHBIE 51
KBanparHble HepaBeHCTBa | KBaJpaTHbIE HEPABEHCTBA.
U UX pelLIeHHE. Pemiaty  nuHENHbIE  HEPABEHCTBA,
I'paduaeckas CHCTEMbl  JIMHEHHBIX  HEPABEHCTB,
WHTEpIpeTaLus CHUCTEMBbl HEpPAaBEHCTB, BKIIIOYAIOIIMX

HCPaBCHCTB n CHUCTEM

KBaApaTHOC HCPABCHCTBO, W PCIIATH




Ha3Banue
pa3aena
(TeMbI)
Kypca
(umciio
4acoB)

OcHOBHOe co/iep:KaHue

OcHOBHBIE BHJBI
00y4arIMuXCcs

JACATECJIBbHOCTHU

JJIeKTPOHHbIE
(uudpossbie

oOpa3oBareJib
HbIe pecypchl)

HEPaBCHCTB C
MNEPCMCHHBIMU

JBYMSI

HX; 00Cy:KIaTh
penieHusl.
HN300paxkaTh pelieHre HEPaBEHCTBA U
CHUCTEMbl HEPABEHCTB HA YHCIIOBOM
OpsIMOM, 3amUChbIBaTh pEIICHUE C
MTOMOIIbIO CUMBOJIOB.

PemiaTth KBajpaTHbIE HEpPaBEHCTBA,
UCIIONB3YsI rpaduueckue
MIpe/ICTaBICHHUS.

OcBaunBaThb " NPUMEHATH
HEPaBEHCTBA npu peleHuu
pa3IMYHBIX 3a7a4, B TOM YHCIIE
MIPAKTUKO-OPHEHTUPOBAHHBIX

IMOJIYYCHHBIC

DOyHKIUHA
(16 4)

KBamparnunast yHKIms,
e€¢ rTpaduk u CBOICTBA.
[Tapabona,  KOOpIUHATHI
BEPILIKHBI Mapaboibl, OCh
CUMMETpUU napadoJIbl.
Cremnennbsle GyHKIUU  C
HATYpaIbHBIMH
rnmokazareilssMu 2 U 3, ux
rpaduKu 1 CBOMCTBA.
['paduku Qynkumii: Yy =
kx, y=kx+b,y:§,

PacnosHaBarh  BHIBI  M3Y4aeMbIX
byHKIU; WLITIOCTPUPOBATH
cXeMaTHYeCKH, 00BACHATH
pacmojoXkeHue Ha  KOOpAUHATHOU
TUIOCKOCTH TpaduKoB (PYHKIMI BUIA:
y = kx, y:kx+b,y:S,y:ax2,y:
axd,y = x,

Yy = | x | B 3aBUCMOCTH OT 3HA4YCHUI
KO3(DPUIIMEHTOB;  OMHCHIBATh  HX
CBOMCTBA.

Pacno3naBatsb KBaJIpaTUYHYIO
¢pyuxkuuio o popmy.e.

Ipusoaurs
KBaJIPAaTHYHBIX
peanbHOU
TE€OMETPHH.
BbIisABAsATH 1 060011aTh 0OCOOEHHOCTH
rpadpuka KBaApaTHYHOW  (PYHKIUHU
y=ax’+bx +c

Crpourtnb " n300paxarThb
cXeMaTHYeCKH rpaduxu
KBQJIPAaTHYHBIX (YHKITUH, 3aJaHHBIX
dbopmynamu Buga y = ax’, y = ax” +(,
y=a(x+p)Py=ax’+bx+c
AHAIM3UMPOBATL M  NPHUMEHATH
CBOIMCTBA W3Y4YEHHBIX (YHKIUN IS
UX TIOCTPOEHHs, B TOM 4HCIE C
MTOMOIIBIO ITU(POBBIX PECYPCOB

npuMepsbl
3aBUCUMOCTEH U3
JKHM3HH, buzukw,

YucaoBbl
e
nocJaeao0B
a-

ITonsTue YHCIJIOBOM
MMOCJICIOBATEILHOCTH.
3agaHue
MTOCJIEIOBATEILHOCTH

OcBanBartb H NPUMCHATD
HHIACKCHBIC O603Ha‘—IeHI/I$I, CTPOUTDH
pedeBbIC BbICKA3bIBAHUA C
HUCITIOJIB30BaHHUEM TCPMHUHOJIOTHUH,




Ha3panue | OCHOBHOE coJiepKaHue OcHOBHBIE BHIbI IEATEJBLHOCTH | DJIEKTPOHHbIE
pasaeJna o0yyarommxcst (uudpossbie
(TeMbI) oOpa3oBareJib
Kypca HbIe pecypchl)
(umciio

4acoB)

TeJIBHOCT | PEKYpPPEHTHOH (POpMYJIOi | CBS3aHHOM c MOHATHEM

" U GOopMyIoii n-ro 4ieHa. I10CJIEI0BATEIbHOCTH.

(15 9) Apudmernueckas U | AHaJau3upoBaTtb GopMmylay 7n - TO
reoMeTpHuuecKas YjieHa  [0CJIEI0BAaTEIIbHOCTH  WJIU
nporpeccuu. DPopMyInbl 7 | PEKYPPEHTHYIO bopmyny U
- ro YJIeHA | BBIYHCJIATH YJICHBI
apumeTuyecKoit U | IOCJEN0BATEIBbHOCTEH, 3a/IaHHBIX
FEOMETPUUYECKOI TUMHU (HOPMYIIaMHU.

IIpOrpeccuil, CyMMBI | YCTaHABJIUBATh 3aKOHOMEPHOCTh B
NIEPBBIX /1 YWICHOB. [IOCTPOECHUU [10CJIEI0BATEIbHOCTH,
H3obpaxenue YJICHOB | €CJIM BBIIUCAHBI IIEPBbIE HECKOJIBKO €&
apupMeTUIeCcKOi U | YICHOB.
F€OMETPUUYECKON Pacno3naBatrh apudmernyeckyro u
IPOrpeccUil TOYKaMH Ha | FEOMETPUYECKYI0 IPOTrPeccCUd  Ipu
KOOPJMHATHOM TJIOCKOCTHU. | Pa3HBIX CIIOCO0ax 3aJaHusl.
JInHeiHbIi u | Pemiath 3a1aud ¢ HMCIOJb30BAHUEM
9KCIIOHEHIIMANBHBIN POCT. | popMyT n - ro YJIeHa
Cro’xHbI€ POLIEHTHI apupMeTHYEeCKOll U TIeOMEeTPUUYECKOM
MpPOrpeccuii, CyMMbl NEPBBIX 7
YJICHOB.
HN3o00paxkath YJICHBI
[IOCJIEZIOBATEIbHOCTY  TOYKAaMU  Ha
KOOPJIMHATHOM MJIOCKOCTH.
PaccmaTtpuBaTtsh npUuMepsbl
NMPoLECcCOB U ABJECHUN U3 PEAbHOU
YKU3HU, WITIOCTPUPYIOLINE U3MEHEHUE
B apu(MeTHYecKoil mporpeccuu, B
reOMeTpHUUYECKOI IIPOrpeCcCcui;
n300paxkaThb COOTBETCTBYIOILINE
3aBUCUMOCTH IpahuIeCcKH.
Pemats 3agaum, CBsA3aHHBIE C
YHUCJIOBBIMU IIOCJIE0BATENBHOCTIMH,
B TOM WYHCJIE 33Jlaud W3 pPeaTbHOU
HU3HU C UCIOJIb30BAHUEM IU(PPOBBIX
TEXHOJIOTUI (PJIEKTPOHHBIX TaOJHIL,
rpapuuecKoro KajabKyasTopa u T.I1.).
Pemiars  3amaum HA  CJIOKHBIC
IIPOLEHTHI, B TOM YHCIE 3aJaud W3
peanbHOU MPAKTUKHU (c
UCIIONIb30BaHUEM KaJIbKyIATOPA).
3HAKOMMTBCS € MCTOPHEl DPa3BUTHS
MaTEeMaTUKHU

IoBTOopen | Uncaa u BbluncieHus | OnepupoBarb NOHATUSMMU:

ue, (3anuch, CpaBHEHHE, | MHOKECTBO, MOJIMHOKECTBO,

00001IeH | JEUCTBHUSA C | omepauuu HaJ MHOECTBaMU;
ue, JEHCTBUTEITbHBIMU HCIN0JIL30BATh rpaduueckoe




Ha3Banue
pa3aena
(TeMbI)
Kypca
(umciio
4acoB)

OcHOBHOe co/iep:KaHue

OcHOBHBIE BHJBI
00y4arIMuXCcs

JACATECJIBbHOCTHU

JJIeKTPOHHbIE
(uudpossbie

oOpa3oBareJib
HbIe pecypchl)

cucremMar
H3a-mus
3HAHUH
(18 u)

YHCIIAMH,
npsimasi;
OTHOIIICHHUS,
OKpYTJICHUE,
npuOJIMKCHUE,  OIICHKA;
peleHre TEKCTOBBIX 3a1a4
apupMETUIECKUM
CIoco0om)

YUCIIOBAst
MIPOLICHTHI,
IPOTIOPIIHH;

IIPEJICTaBICHHAE MHOKECTB JUISL
OIIMCaHUsl peaJbHbIX IIPOLECCOB U
ABJICHUM, IPU PpEIICHUM 3aJa4 U3
JIpYTUX y4EOHBIX IIPEIMETOB.
AKTyaJIN3MpOBaTh TEPMHHOJIOTHIO
U OCHOBHBbIE /IeICTBHS, CBSI3AHHbIE C
YHMCJIAMH:  HATypallbHOE  YUCIIO,
IIPOCTOE M COCTaBHOE  YHCIIA,
JEIUMOCTh ~ HATypalbHBIX  YHUCEIl,
IIPU3HAKU JIEJIMMOCTH, LEJI0€ YHUCIIO,
MOJyJdb 4YHUCJA, OOBIKHOBEHHAass M
JecATUYHast ApoOH, CTaHIAPTHBIA BH]
qucia, apuPpMeTHIecKuii KBaJApaTHbIN
KOpEHB.

BbInoJHATL JelHCTBUS, CPABHHBATH
u yHOpPS/104YUBATH 4yucIna,
IIPEJICTaBIISTh yucia Ha
KOOPIMHATHOW TIPSAMOM, OKpYIJIAThH
YKCJa; BBINOJHATHL NPHUKHIAKY H
OLIEHKY pe3yJIbTaTa BBIYMCICHHIA.
Pematn TEKCTOBBIE 3a1a49u
apu(METHIECKUM CITIOCOOOM.

Pemats npakTHyeckue 3ajJaum,
COJiep KalIie MPOLEHTHI, 10, YaCTH,
BBIPXKAIOLINE 3aBUCUMOCTU: CKOPOCTh
BpEMsI — pPacCCTOSIHUE, IIEHA —
KOJIMYECTBO CTOUMOCTb, O00BEM
paboThl BpeMsl
IIPOU3BOJUTEIBHOCTD TPYAA.
Pa30ouparbs peanbHble KU3HEHHBIE
cuTyauuu, (opmyaupoBarb HX Ha
A3BIKE MaTEMaTHKH, HAXOAUTH
peleHue, NpuMeHssi MaTeMaTHu4ecKuil
anmnapar, HHTEPNPETHPOBATH
pe3ynbTaT

Auiredpanyeckue
BbIPa:KeHUsI
(mpeoOpa3zoBaHue
anredpanvdecKux
BBIPAXCHHUH, JTOTYCTHMBIC
3HAUYCHMUS)

OnepupoBaTh NMOHATUSIMM: CTENEHb
c LIEIBIM MoKa3aTelIeM,
apuhMeTUIECKHI KBaJIpaTHbBIN
KOpPEeHb, MHOTOWIEH, anredpandeckas
Jpo0b, TOXKIECTBO.

BbINOJIHAT, OCHOBHBbIE JdelicTBHSA:
BBITIOJIHATH Pacdy€Trsl 1Mo Gopmysam,

npeoOpa3oBbIBaTh IieNble, JIpOOHO-
paroHaibHbIE BBIpKCHUS 171
BBIPa)KEHUS c KOPHSIMH,
peasin30BbIBATh pasnoxxeHue




Ha3Banue
pa3aena
(TeMbI)
Kypca
(umciio
4acoB)

OcHOBHOe co/iep:KaHue

OcHOBHbIE BHUABI [1eATEJbHOCTH
00y4arIMuXCcs

JJIeKTPOHHbIE
(uudpossbie

oOpa3oBareJib
HbIe pecypchl)

MHOTOWJIEHA Ha MHOXHUTEIH, B TOM
Yuciae C MCIOJIb30BaHHEM (POpMyI
pa3sHOCTH KBaJpaToB MW  KBajpara
CyMMBI W Pa3HOCTH; HaXOAWUThH JIO-
MyCTUMBIE 3HAYCHUS IEPEMEHHBIX JUISI
JIPOOHO-PAIIMOHAIBHBIX  BBIPAKCHU,
KOpHEH.

MoaeaupoBaTh C OMOUIBIO (HOPMYIT
peabHbIE MPOLIECCH U SBICHHS

@®yHkuun  (IOCTPOECHHUE,
CBOICTBa M3YYEHHBIX
¢yHKIM;  rpaduueckoe
pellieHrne YpaBHEHUN U UX
CUCTEM)

OnepupoBarb MOHSITUSIMU:
byukus, rpaduk QyHKUMM, HYIH
¢GyHKIMUH, IIPOMEXKYTKHU
3HAKOIOCTOSIHCTBA, MIPOMEXYTKH

BO3pacTaHus, yObIBaHUS, HauOoJIblIEe
U HauMeHbIllee 3HaUeHHsI (QYHKIHH.
AHaTU3MPOBATD, CPaBHMBATh,
o0cyxkaarb  cBoiictBa  (yHKUMIA,
CTPOMTH UX rpauKH.

OnepupoBarh NOHATHSIMHU: IpsIMasi
POTOPIHOHATILHOCTD, oOpaTHast
IPONOPLHUOHAIBHOCTD, JMHEeHHas
GyHKIMSA, KBagpaTuyHas (QYHKIMS,
napaboJa, rurepooia.

Hcnoab3oBaTh rpadguku TSt
OIpeNieIeHUs] CBOICTB, INPOLIECCOB H
3aBUCUMOCTEH, IS peIIeHUs 3a1ad u3
JIpyTUX  y4yeOHBIX  TMpEIMETOB U
peanbHON KM3HH;, MOAEJIHPOBATH C
NOMOIIbI0  TIpaUKOB  pealbHbIe
MIPOIIECCHI U SIBJICHUSI.

Beipaxkars (popmyiaamu
3aBHCUMOCTH MEXJTy BeJTMUYNHAMH




PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA «I'EOMETPUS».
7-9 KJIACCBI

HEJIN U3YUEHUSA YYEBHOI'O KYPCA

«MaremaTuKy yXe 3aT€M Y4YUTh HaJ0, YTO OHA YM B MOPSAJOK MPUBOJUTY», — IHUCAT BEJIUKUI
pycckuil yueHbii Muxaun Bacu—nbeBrudu JIoMOHOCOB. M1 B 3TOM COCTOMUT OJHA W3 JBYX LIEJIEH
00yde—HHsI TEOMETPHH KaK COCTAaBHOM YaCTH MaTeMaTHKHU B IIKOJE. DTOM LIed COOTBETCTBYET
JOKa3aTeNbHAs JUHHUS TpenonaBaHus reoMmeTpuu. Cleqys mpeacTaBIeHHOW pabodeit
mporpaMMe, HauuMHash C CeIbMOr0 Kjacca Ha YpOKax TeoMEeTpuu OOydarolIUHCs Y4YUTCS
PO BOJIUTH JOKA3aTEIbHbIE PACCYKACHUS, CTPOUTD JIOTUYECKHE YMO3a"KIIFOUCHUS, TOKA3bIBATh
VCTUHHBIE YTBEPKACHUS U CTPOUTh KOHTP TIPUMEPHI K JIO)KHBIM, IPOBOJIUTH PACCYKIAEHUS «OT
MPOTUBHOTO», OTIUYATh CBOMCTBA OT MPU3HAKOB, (DOPMYIHPOBATH OOPATHHIC YT "BEPIKICHUS.
VY4eHUK, OBJIAJEBUIMII HMCKYCCTBOM pacCyXaaTh, OyIeT MPUMEHSTb €ro U B OKpYKarollei
)KU3HU. M1 B 3TOM COCTOUT Ba’)Xk"HOE BOCIIUTATEIbHOE 3HAUCHUE U3YUEHHUS TEOMETPUH, IPUCYIIIEE
MMEHHO OT€YECTBEHHOW MaTeMaTUYECKOU LIKOJIE.

Bwmecte ¢ TeM aBTOpBI MPOrpaMMBI MPEAOCTEPETAIOT YUUTENS OT H3JIMIIHEro (hopMaan3Ma,
O0COOCHHO B OTHOIIEGHUM Hayadl UM OCHOBa HUU reomerpuu. Dpaniy3ckuit mMatematuk Kan
JbenoHHEe MO 3TOMYy IOBOJY BBICKa3ayics Tak: «YTO KacaeTcsi MEIUKATHOM MpoOJie MBI
BBEJICHUSI «AaKCHOM», TO MHE KaXKETCs, YTO Ha MEPBBIX IOpax HYXHO BooOIlle u30erath
IPOM3HOCUTH caMO 3T0 cioBo. C Apyroil ke CTOpPOHBI, HE CleAyeT YIycKaTb HHM OJHOMN
BO3MOXXHOCTH JIaBaTh MPHUMEPHI JIOTUYECKUX 3aKIIOUEHUI, KOTOpble Kyaa B Ooublieil Me—pe,
YeM HJIes] aKCHOM, SIBJISIFOTCS MUCTUHHBIMU U €IMHCTBEHHBIMHU JABUTATEISIMH MATEMATHYECKOIO
MBIIICHUS.

Bropoii 1enbr0 U3ydeHUsT T€OMETPUU SBJISIETCA HCIOJIb30BAHME €€ KAK MHCTPYMEHTa MpPHU
pELIEHUM KaK MaTeMaTHUYeCKHX, TaK W MPAKTUYECKUX 3a7ad, BCTPEYAIOLIMXCS B peajbHOMI
KU3HU. OKOHYMBIIMKM KypC T€OMETPUU IIKOJBHHUK JIOJDKEH OBITh B COCTOSIHUM OIPEACIIUTH
FEOMETPUUECKYI0 (DUTypy, OMHCATh CIOBAMH JAHHBIA YEPTEX WM PUCYHOK, HAWTU TUIOLIA/b
3€MEJIPHOTO y4yacTKa, pac—CuuTaTh HEOOXOJUMYIO JJIMHY OINTOBOJOKOHHOIO KaOens WiH
Tpe—Oyemble pa3Mepbl rapaxa I aBTOMOOWIS. OTOMY COOTBETCTBYET  BTOpas,
BBIYMCIIUTENIbHAS JIMHUST B W3YYEHUM TE€OMETPHM B IIKoJe. J[aHHas mpakTUYecKas JIUHUS
SABJISICTCS HE MEHEE BAXKHOM, YEM IIepBasl.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

CornacHo yuyeOHOMY ImaHy B /—9 Kiaccax usydaercs y4eOHbIH Kypc «['eomerpusi»,
KOTOPBII BKJIFOUAET CIIEAYIOIINE OCHOBHBIE Pa3/ieNbl coaepxkanus: «I eoMmerpudeckne Gpurypsl u
UX CBOMHCTBay, «3MepeHne reoMeTpuyeckux BeTUUMH», a Takke «/[ekapToBbl KOOpPAMHATHI Ha
TUTOCKOCTHY, «BekTope», «JIBrmxenns miocko—cti» u «l[IpeodbpazoBanus mogo0us».

VY4eOHbIH I1aH MpeaycMaTpUBAET U3YYEHUE T€OMETPUH Ha 0a30~BOM YypOBHE, HCXOJd U3 68
yueOHBIX 4acoB B y4eOHOM rojy, BCEro 3a Tpu rojaa oodyuenus — 204 gaca

COAEPKXAHUME YYEBHOI'O KYPCA (IIO 'OJAM OBYYEHUA)

7 KJacc

HavanpHbeie mnoHsaTHs reoMmerpuu. Todka, mpsiMas, OTPE3OK, Jyd. Yroia. Bunabl yrios.
BeprukanbHele M CMeXHbIE yIibl. buccektpu—ca yria. JlomMaHas, MHOTOYrOJIbHHK.
[TapayeabHOCTB U MEPIIEHIN KYJIAPHOCTD IIPSIMBIX.

Cummetrpuunblie ¢purypsl. OCHOBHBIE CBOMCTBA 0ceBOM cummeTpuu. [Ipumepsl cummeTpuu B
OKPY’KaIOILEM MUDE.

OCHOBHBIE IOCTPOEHUS C IOMOIIBIO IUPKYJIS U JIMHEHKH.

Tpeyronbauk. BpicoTa, Meamana, OHCCeKTpHuca, WX CBOWCTBA. PaBHOOEIpPEHHBIN
PaBHOCTOPOHHUI TPEYroJbHUKN. HepaBeHCTBO TpeyrojapHUKA.

CpoiicTBa M TpU3HAKW paBHOOEIPEHHOro TpeyronbHUKa. [Ipy—3HaKum paBeHCTBa



TPEYrOJIbHUKOB.

CBolicTBa U MIPU3HAKY MapAIJIENbHBIX NpsMbIX. CyMMa yIiioB TpeyrojibHUKa. BHenHue yribl
TPEYroJbHUKA.

[IpssMoyronbHbld  TpeyroibHUK. CBOWCTBO MEIUaHbl MPSAMOYTOJIBHOTO TpPEYrOJbHHUKA,
NPOBEACHHOM K runoreHyse. IIpusHaku paBeHCTBA IPSAMOYIOJNIBHBIX TPEYTrOJIbLHUKOB.
[IpsaMoyrosibHBIN TPEe"yroJIbHUK C YriioM B 30°.

HepaBencTBa B reomMeTpun: HEPaBEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
TeopeMa 0 OOJIbIIeM yriie U 0OoJblIel cTopoHe TpeyrojabHuKa. [lepreHauKysp U HakJIOHHAsL.

I'eomeTprueckoe MecTo Touek. buccekrpuca yria u cepeJuHHBIN NEPIEHAUKYISAP K OTPE3KY
KaK T€OMETPUYECKHE MECTa TOYEK.

OKpy’>KHOCTb M KpYT, XOpJa U JUaMETp, UX CBOWCTBA. B3auMHOeE pacioyioxkeHUe OKPYKHOCTH
u npsmor. KacarenbHas u cekymas K OKpPYXHOCTU. OKpPYXHOCTb, BIIMCaHHAas B YroOJ.
BnucanHas n onucaHHas OKpY>KHOCTH TPEyroJIbHUKA.

8 ki1ace

Yerpipéxyronsuuku. llapamenorpamM, ero npusHaku M cBorM—crBa. YacTHble Ciyyau
napajuiesIorpaMMoB (IIPSMOYTOJIBHUK, POMO, KBaJpar), UX MPU3HAKK U CBoiicTBa. Tpamerus,
paBHOOOKas Tpamnenws, e€ cBoicTBa U nmpu3Haky. [IpsMoyronbHas Tpanenus.

LlenTpanbHas CAMMETpPHSL.

Teopema @aieca u TeopeMa 0 NPONOPIUOHATIBHBIX OTpe3kax. CpeqHue JIMHUK TPEyrojJbHUKA
U Tpaneruu.

[Tomobue TpeyrosbHUKOB, Ko3pduiumeHnt mnomodus. IlpusHaku MOmAOOHSI TPEYTrOJIHHHUKOB.
[Tpumenenue monoOUst P PEIICHUH MTPAKTUYECKUX 3a7au.

CpoiicTBa muomaaeld reomerpudeckux ¢uryp. POopMynbl Ui IUIOMAANW TPEYTONbHUKA,
napasuiesnorpaMma, pom6a u tpaneuuu. OTHOILIEHHE MIIOMAACH MOA00HBIX pUryp.

Brrancnenue miomniaaeii TpeyroJibHUKOB M MHOTOYTOJIBHIKOB Ha KJIETYaTOi Oymare.

Teopema ITudaropa. [Ipumenenue reopemsl [ludaropa npu pe—meHUH NPaAKTUIECKUX 3a]1a4.

CuHyc, KOCHMHYC, TaHIME€HC  OCTpPOrOo  yIjla  HIpPSMOYTOJIbHOTO  Tpey TOJIbHUKA.
Tpuronomerpuyeckue ¢pynkuuu yriaos B 30°, 45° u 60°.

BrnucanHble M LEHTpajgbHBIE YIUIBI, YroJ MEXKIY KacaTelIbHOM M XOPIOH. YTIbl MEXIY
XOpAaMM UM CEeKyUIMMH. BrnucaHHblE U ONWTCAaHHBIE YETHIPEXYTOJILHUKH. B3aumHoe
pacrioioxkeHue IByX OKpyxkHocten. Kacanme oxpyxkuocteit. OOmue kacaTtelbHbIE K JIBYM
OKPYKHOCTSIM.

9 kaacc

Cunyc, kocunyc, Tanrerc yriaos oT 0 1o 180°. OcHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
DopMyIIbI IPUBEICHUS.

Pemenne TpeyronbHUKOB. TeopeMa KOCHHYCOB M TEOpEMa CUHYCOB. PellleHne npakTuyeckux
3a/1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue moaobus. [Togobue coOOTBETCTBEHHBIX SJIEMEHTOB.

Teopema 0 MpPOM3BENEHUH OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEACHUHM OTPE3KOB CEKYIIUX,
TeopeMa O KBaJlpaTe KacaTeJIbHOM.

Bekrop, mmmMHa (MOIyndb) BEKTOpA, COHAIPABICHHBIE BEKTOPbI, MPOTUBOMOIOKHO
HaIpPaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpalMd Hal
BeKTOpaMHu. Pa3nokeHue BeKTopa Mo JByM HEKOJUIMHEAapHbIM BekTopaMm. KoopanHaTel BeKTopa.
CxkansspHO€E MPOU3BENECHNE BEKTOPOB, IIPUMEHEHUE /Il HAX0XKI€HUS JAJIUH U YTJIOB.

JlexapToBbl KOOPIMHATBI HA TUIOCKOCTH. Y PAaBHEHMSI NIPSAMOM U OKPYKHOCTH B KOOpAMHATAX,
NEpPECEUCHNE OKPYKHOCTEN U NPAMBIX. METOI KOOPAUHAT U €r0 IPUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJIbHUKHU. JTMHA OKpy:XHOCTU. I'pamycHas W paguaHHas mepa yria,
BBIUNCJIEHHME JUIMH OyT OKpykHOCTel. [Tnomane kpyra, cekTopa, cCerMeHra.

JIBIKEHUS TUIOCKOCTH M BHYTPEHHUE CUMMETpUU (pUryp (seMeHTapHbIE MpPECTaBICHUS).
[TapayiensHslil nepenoc. I1loBopor.



IJIAHUPYEMBIE TPEJIMETHBIE PE3YJBTATBI OCBOEHHUS PABOYEM
ITPOI'PAMMBI KYPCA (ITO T'OJAM OBYYEHUA)

OcBoenne yuebHOro Kypca «['‘eomeTpus» Ha ypOBHE OCHOBHOTO 00ILero oOpa3oBaHUs
JOJDKHO 00ecreunBaTh JOCTH)KEHUE CIeIYIOIINX MTPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTaTOB:

7 kiIace

. Pacno3naBare M3ydeHHbIE reOMETpUYECKHE (UTYpPBI, ONPEAETATh UX B3aUMHOE
pacrnoiokeHue, Hu300pakaTb TI'€OMETpUYECKHE (UTYpBI; BBIMOJIHATH YEPTEHKH I10 YCIOBHIO
3aJa4n. I/I3MepHTL JII/IHef/’IHBIe 148 yI‘JIOBBIe BCJIMYUHBI. PGLHaTB 3a1a4r Ha BBIYUCJIICHUC IOJIMH
OTPE3KOB U BEJIMYUH YTJIOB.

. Jenath TpyOyr0 OILIEHKY JUHEHWHBIX M YIJIOBBIX BEJIMYMH MPEIMETOB B PEATbHOM
KHU3HH, pa3MEpOB MPUPOAHBIX OOBEKTOB. Pa3nmuare pasmepsl 3TUX OOBEKTOB MO MOPSAKY
BEJIMYUHLI.

. Ctpouth 4epTeKM K F€OMETPUUECKHUM 3a/iadam.

. [Tosp30BaThCs MPU3HAKAMU PaBEHCTBA TPEYTOJIBHUKOB, UCIIOJIb30BaTh IPU3HAKU
U CBOMCTBA PaBHOOEPEHHBIX TPEYTOJLHUKOB MPH PEIICHUU 3a]1au.

. IIpoBOAMTH JIOrMYECKHE PACCYKIEHUS C HCHOJIB30BAHMEM TI'€OMETPUYECKUX
TEOpEM.

. ITonp30BaTbcsd  NpPU3HAKAMM  PAaBEHCTBA  IMPSMOYIOJbHBIX  TPEYTOJIBHHUKOB,

CBOMCTBOM MEJIMAHbI, TPOBEIAEHHON K TUIIOTEHY3€ MPAMOYTOJIBHOTO TPEYTOJbHUKA, B PELICHUHU
F€OMETPUUYECKHX 3a/1au.

. OnpenensaTh napayuieIbHOCTh NMPSAMBIX C MOMOILBIO YIJIOB, KOTOpBIE 00pa3yeT ¢
HUMHU cekyias. Onpenenars napajjiebHOCTh NPSIMBIX C IOMOIIBIO PABEHCTBA PACCTOSHUN OT
TOYEK OJTHOM MPSAMOMU 10 TOUEK APYTrOM MPSMO.

. Pemmars 3a1aun Ha kieT4aroit Oymare.

. [IpoBOUTH BHIYMCIICHHS U HAXOJUTh YUCJIOBBIC M OYKBEHHBIC 3HAUCHUS YTJIOB B
FEOMETPUUYECKUX  3aJayaX C  HUCHOJb30BAaHUEM CYMMbl  YIJIOB  TPEYrOJbHUKOB U
MHOTOYT'OJIbHUKOB, CBOWCTB YTJIOB, OOpa30BAaHHBIX IPH TEPECEYCHUH IBYX MapaUICIbHBIX
NpsIMBIX CeKylIel. PemaTe npakTuyeckue 3a1a4n Ha HaX0JIEHUE YIJIOB.

. Biamers moOHATHEM TIEOMETPUYECKOrO MecTa TOYEK. YMETh OIpPEAeiATh
OHCCeKTpUCY yIila U CepeIMHHBIN MEePHEeHIUKYIISP K OTPE3Ky Kak FreOMeTpUYEeCKHe MecTa TOUEK.
. @opMynMpOBaTh ONPENEICHUs] OKPY)KHOCTH MW Kpyra, XOpAbl M JAuamMerpa

OKPY’>KHOCTH, IOJIb30BaTbCA UX CBOWCTBAMHU. YMEThb NPUMEHATh 9T CBOMCTBA IPU PELICHUU
3az1a4.

. Biagere mMOHATHEM OIMCAaHHOM OKOJO TPEYrOJIbHUKA OKPYKHOCTH, YMEThb
HaxoauTh e€ 1eHTp. [lonb3oBaTbed gakTamMu O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYrOJIbHHUKA
MIEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIE IEPHEHIUKYISAPBl K CTOPOHAM
TPEYrOJIbHUKA IIEPECEKAIOTCS B OJHON TOUKE.

. Biagere moHATHEM KacaTelbHOW K OKPYXKHOCTH, IIOJIb30BaThCs TEOPEMOU O
NEPIEHAUKYJISIPHOCTH KAacaTeJIbHOM U painyca, IPOBEAEHHOTO K TOYKE KACAHMUS.

. ITonb30BaTbCAd NMPOCTEHIIMMHU T'€OMETPUYECKUMU HEPAaBEHCTBAMM, IIOHUMATh HX
MPaKTHYECKUM CMBICII.

. IIpoBOIUTE OCHOBHBIE T€OMETPUYECKUE IOCTPOCHHUS C IOMOIIBIO LUPKYJIS U
JIMHEUKH.

8 kiace

. Pacrio3HaBaTh  OCHOBHBIE  BHJBl  YETBIPEXYIOJBHHUKOB, HMX  3JIEMEHTHI,
II0JIB30BAThCS UX CBOMCTBAMU IIPU PELICHUH I€OMETPUUECKUX 3a1au.

. BrmaneTes noHATHEM CpelHEW JUMHUU TPEYroJdbHUKA M Tpaneluu, NPUMEHITh MX

CBOICTBa NpHU pPEIICHNU reoMeTpuueckux 3anad. [lonp3zoBaTscs Teopemont Paneca il peleHUsS
MPAKTUYECKHX 3ajau.

. [TpuMeHATh TpPU3HAKK MOJOOUS TPEYrOJbHUKOB B PELIEHUH T€OMETPUYECKHX
3ajau.

. [Tonp3oBatbess  Teopemoit [ludaropa mans  pemieHuss TEOMETPUYECKUX U



npakThuueckux 3agady. CTpouTh MAaTeMaTHYeCKyl0 MOJelb B MPaKTUYECKUX 3ajayax,
CaMOCTOSITENIbHO JIeJaTh YePTEXK U HAXOIUTh COOTBETCTBYIOLIUE JITTUHBI.

. Bnanere nmoHsATHMAMHM ~ CHHYCA, KOCHMHYyca M TaHIE€HCAa OCTPOro  yrjia
MPSIMOYTOJIBHOTO TpeyrojibHuKa. [101b30BaThCsl ATUMU MOHATUSAMU ISl PELICHUS TPAKTHYECKUX
3az1ad.

. Bbruncnsate (pa3nuuHbIMM croco0aMM) IUIOIIAAL TPEYroJbHUKA M IUIOLIAAH
MHOTOYTOJBHBIX ~ (GUryp (MOJIB3YysACh, TAE€ HE0OXOIuMO, KalbKyIsITOpoM). I[IpuMeHsTh
MOJIy4YE€HHBIE YMEHHSI B IPAKTUYECKUX 3a/1adax.

. Bianets mOHATUSMU BIMCAHHOTO W LEHTPAIBHOIO YIila, UCIIOJIb30BATh TEOPEMbI
0 BIIMCAHHBIX yIJIaX, yIiiaX MEXAY XOopAaMH (CeKYIIMMH) U yIiie MKy KacaTelbHOM U XOpaoi
P PEIICHUH T€OMETPUUYECKUX 3a]1ay.

L] BJ'Ia,I[eTB IIOHATHUEM OIIMCAHHOI'O LICTBI}’)éX}’l"O.]'IbHI/IKEl, IIPUMCEHATH CBOMCTBaA
OIIMCAaHHOI'O I-IGTI:IpéX}’FOHIyHI/IKa Ipu pCUICHUH 3aaa4.
L] HpI/IMeHHTB IIOJIYYCHHBIC 3HAaHUA Ha IPAKTHUKE — CTPOUTH MATCMaTHYCCKUEC

MOJAENU JJis 3a7a4 pEaJbHOM J>KU3HU U MPOBOAUTH COOTBETCTBYIOIIUE BBIYUCICHUS C
MPUMEHEHHUEM 0J1I00Us U TPUTOHOMETPUH (TIOJIB3YSICh, 1€ HEOOXO0IUMO, KAJIbKYJISITOPOM).

9 kaacc

. 3HaTh TPUTOHOMETpHUECKHUE (DYHKIIMU OCTPBIX YIIIOB, HAXOAUTH C UX MOMOUIBIO
pa3JII/I‘~IHBIe 3JICMCHTBI HpﬂMOerJH)HOFO TPGYFOJII)HI/IKa («pGHIGHI/Ie HpﬂMOYFOJII)HI)IX
TPEYroJabHUKOBY»). HaxoauTs (C MOMOIIBIO KaNbKYJISTOpa) IJIMHBI U YIJIbI AJS HETAOMUYHBIX
3HAYCHHUU.

L] ITonb30BaThCs (I)OpMYJ'IaMI/I INpUBCACHUSA KW OCHOBHBIM TPHI'OHOMCTPHYCCKUM
TOXACCTBOM AJIA HAXOXACHUA COOTHOIIICHUMN MCKAY TPUTOHOMCTPUICCKHUMU BCINYHNHAMU.
L] Hcnonp3oBaTh TEOPEMbI CHMHYCOB U KOCHHYCOB JISI HAXOXIACHUA PA3JIAYHBIX

AJIIEMEHTOB TPEYrOJbHUKA («pEIIEHUE TPEYroJbHUKOB»), MNPUMEHSTh HUX IpPU pElIeHUU
FeOMETPUYECKUX 3a1au.

. Bnagers monsTusMu mpeoOpazoBaHusl MOJ00Us, COOTBETCTBEHHBIX 3JIEMEHTOB
nono6HbIx ¢uryp. Ilonb3oBarbess cBOMCTBaMHM NOJOOMS IPOU3BOJIBHBIX (UTyp, yMeETh
BBIUMCIIATH JJIMHBI M HaXOAWTh YIJIbl y MOAOOHBIX (uryp. Ilpumenars cBolicTBa 1mopodus B
NPaKTUYECKHX 3a/1a4ax. Y METh IPUBOAUTH PUMEPHI MOJJOOHBIX (PUTYp B OKPY>KAIOLIIEM MHUDE.

. ITonb30oBaTbesd TeOpeEMaMU O IPOU3BEICHUU OTPE3KOB XOPHA, O IPOU3BEICHUU
OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeJIbHOM.
. [Tonb30BaThCs BEKTOpaMU, MOHUMATh UX F€OMETPUUECKUN U (PU3NYECKUIN CMBICT,

MNPUMCHATH HX B PCHICHUU TCOMECTPUYCCKUX U (I)I/I3I/ILIGCKI/IX 3aaad. HpI/IMeHHTL CKaJIIpHOC
MMPOU3BCACHUC BEKTOPOB AJId HAXOXKACHHUA NJIMH WU YTIJIOB.

L] ITonp30BaThCa METOAOM KOOpAUHAT Ha INIOCKOCTH, IMPUMCHATH €Iro B PCIICHHUU
TCOMETPHUICCKUX W MPAKTHYCCKUX 3a/1a4.
L] Bnagers mnoHATHSMU MNpaBUJIIBHOTO MHOTI'OYI'OJIbHUKA, JIHWHBI OKPYKHOCTH,

JUIMHBI JYTd OKPYXXKHOCTH W PAJMAHHOW MEpPBI yIia, YMETh BBIUMCIATH IUIOLIAAL Kpyra U €ro
yactel. [IpuMeHATh MolydeHHbIE YMEHUS B IPAKTUYECKUX 3aJadax.

. Haxomute ocu (MAM UEHTPHI) CUMMETPUU (GUTYp, NPUMEHATH JBUKCHUS
IUIOCKOCTH B MPOCTEHUIINX CITy4asiX.
. [IpyuMeHsTh MMONlyYeHHBbIE 3HAHUSA Ha MPAKTUKE — CTPOUTh MaTeMaTHYECKHe

MOJEIN M 3aJad peajbHOW JKU3HM M IPOBOJUTH COOTBETCTBYIOIIME BBIYHMCICHHUS C
PUMEHEHHEM N0J100Usl U TPUTOHOMETPUUECKUX (QYHKIUH (MOJIb3YyACh, TJ1€ HEOOXOAUMO, Kallb-
KYJIITOPOM).



TEMATHUYECKOE INTAHUPOBAHUE YUYEBHOI'O KYPCA

(IIO TOAAM OBYUYEHHA)
7 kamacc (68 u)
Ha3Banne | OcHOBHOe coep:kaHue OcHoBHBIE BHBI 1eATEILHOCTH | DJIEKTPOHHbIE
pa3nena 00y4arouuxcs (undposbie
(Tembl) o0pa3oBaTe/ibH
Kypca ble pecypchl)
(qucio
4acoB)
Ipocreii | [Ipocreitmme reomerpuueckue | PopmyaHMpoBaTh OCHOBHBIE
mue OOBEKTBI: TOUKHU, MPSIMbIE, JIyYd | IOHATHS U ONPENEIICHUS.
I'eomerpu | u yTJIbL, MHOrOyrojbpHUK, | PacmosnaBarnb U3YyYEHHbIE
yec-Kue JIOMaHasl. reOMETPUUYECKUE ¢burypsl,
¢urypsl u | CMeXHblE U BEpTUKAJIBHBIE | ONpPeaesiTh nux B3aMHOE
HX YTJIBL. pacrosokeHue, BBINOJIHATH
cBoiicrBa. | Pabora c MIPOCTEUIIMMH | YEPTEK MO YCIOBUIO 3a/1aUU.
HU3mepen | ueprexamu. IIpoBoanTs IIpOCTEHNIINE
ue N3mepenue JIMHEHHBIX U | HOCTPOECHUS C IOMOLIBIO LIUPKYJIA
reoMeTpH | yrJiOBbIX BEJIWYMH, BBIYHUCICHHUE | U JIMHEHKU.
Yec-KHX OTPE3KOB U YIJIOB. N3mepaTh JIMHEWHBIE U YIIIOBBIE
BeqnuuH | [lepumerp u miomans ¢uryp, | BEIMUMHBI  T€OMETPUUECKUX U
(14 9) COCTaBJICHHBIX U3 | MPAKTUYECKUX OOBEKTOB.
IIPSIMOYTOJIBHUKOB Onpenensite «Ha ria3» pasMepbl
pealIbHbIX OOBEKTOB, MPOBOAUTH
rpy0yi0 OLEHKYy HX pa3MepoB.
Pemiate 3a1auu Ha BBIYMCIICHUE
JUIMH OTPE3KOB U BEJIMYMH YTJIOB.
Pemiare 3amaum Ha B3aMMHOE
pacIoJIOKEHUE T'€OMETPUYECKUX
¢uryp.
IIpoBoanTs KJIaccu(UKaIuio
YIJI0B, BBIYUCIATH JIMHEIHBIE U
YIJIOBBIE BEJINYMHBI, NMPOBOAUTH
HEO0O0XOINMEBIE JIOKa3aTeIbHbIE
paccyk/IeHHs. 3HAKOMHTbCH C
HCTOpHeil Pa3BUTHUSI TEOMETPUN
Tpeyroasn | [lonatue 0 paBHbIX | Pacmo3HaBaTh 1mapsl  paBHBIX
HHU-KH TPEYroJbHUKAaX U MEpPBUYHBIE | TPEYTOJBHUKOB  Ha  TOTOBBIX
(22 v) NPEACTaBIIEHU O  PaBHBIX | YepTE)KaX (c yKa3aHUEM
(KOHTpY?HTHBIX) ¢urypax. Tpu | mIpU3HAKOB).

IIpU3HaKa paBeHCTBa
TPEYTroJIbHUKOB.

ITpusnaku paBeHCTBa
IPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB. CBolicTBO
MeMaHbI IPSIMOYTOJIBHOTO
TPEYroJIbHUKA.

PaBHOOEIpeHHbIE "

PaBHOCTOPOHHUE TPEYTOJIbHUKHU.
IIpu3naku )51 CBOMCTBA

BbIBOANTB CIEICTBUS (paBEHCTB
COOTBETCTBYIOIINX DJIEMEHTOB) U3
PaBEHCTB TPEYTOJbHUKOB.
®opmMyIMpPOBATh OIPEACIICHHUS:
OCTPOYTOJIbHOTO, TYIOYTOJIBHOTO,
MPSIMOYTOJIBHOT O,
paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO
TPEYTrOJbHUKOB;,  OUCCEKTPHCHI,
BBICOTBI, MEAHWAHBI TPCYT'OJIbHHUKA,




Ha3panue | OCHOBHOE coJepKaHue OcHOBHBIE BH/bI A€TEJIbHOCTH | JJIEKTPOHHbIE
pasaeJna o0y4aromuxcs (uudpossbie
(TeMbI) o0pa3oBaTesibH
Kypca ble pecypchl)
(umciio
4acoB)
PaBHOOEPEHHOTO CEpPEIMHHOIO0  MNEPIEHIUKYIIApa
TPEYroJIbHUKA. OTpE3Ka; nepuMerpa
[IpotuB  OosiblIel  CTOPOHBI | TPEYTOJIBHUKA.
TPEYrojibHUKa JIEKHUT Oonbimii | POpMyIHPOBATH CBOICTBA U
YT OJL IIPU3HAKN pPaBHOOEIPEHHOT O
IIpocreiiine HepaBeHCTBA B | TPEYTOJIbHUKA.
TEOMETPHH. HepasenctBo | Ctpours  ueprexu, pemiarb
TPEYTroJIbHUKA. 3aa4M C TIOMOIIbIO HAXO0XKJIEHUS
HepaBeHCTBO TOMaHOM. PaBHBIX TPEYTOJIbHUKOB.
IIpssMoyrosbHbIA TpeyrojabHUK ¢ | IIpuMeHATh IPU3HAKY PAaBEHCTBA
yriom B 30°. MPSIMOYTOJIBHBIX ~ TPEYTOJIbHUKOB
IlepBeie MIOHATUSA 0 | B 3aJ1a4ax.
JI0Ka3aTeNNbCTBAX B TEOMETPUN Hcnoab3oBarth G poBbIe
pecypcsl  AJsl  HMCCJe0BaHUS
CBOWCTB M3y4aeMbIX QUryp.
3HakoMHTBC € HCTOpHeil
pa3BUTHS FEOMETPUH
Mapanae | [lapamiensHble npsMble, ux | @opMyJHMPOBATH NOHSATHE
JIbHbIE cBoiictBa. IlATHII  moCTynar | mapajuienbHbIX IPSIMBIX,
npsamble, | EBximpna. HAXO/AUTh MIPaKTUYECKHE
cymma Haxkpecr JeXalue, | IpUMEpBI.
YIJI0B COOTBETCTBCHHBIE u | U3yyarnb CBOMCTBA YIJIOB,
Tpeyrojib | OAHOCTOPOHHHUE yIIIbl | 0Opa30BaHHBIX IMPH ME€PECEUCHUHN
HUKA (oOpa3zoBaHHbIE IpU | MapajyIeNbHbIX MPSMBIX CEKYIIEH.
(14 v) IepECEUYCHU N napauiensHelx | [IpoBoauTs A0KA3aTeJIbCTBA
HPSIMBIX CEKYIIEH). MapajuIeIbHOCTU JIBYX MPSIMBIX C
[Tpu3zHak NapajyIeIbHOCTH | TIOMOIIBIO YIJIOB, 0Opa30BaHHBIX
OpsIMBIX ~ 4Yepe3  PaBEHCTBO | IPU TEPECEUEHUU OSTUX MPSIMBIX
pPacCTOSIHUM OT TOYEK OJHOU | TPEThEU NMPSAMOMN.
IIPSIMOM 10 BTOPOU ITPSAMOIA. Beruucasrte CyMMY YIJIOB
CymMma yrioB TpeyrojibHUKa M | TPEYroJIbHHUKa u
MHOTOYTOJIbHUKA. MHOT'OYT'OJIbHUKA.
BHeninue yriel TpeyrojapHUKa Haxoputnb YHCIIOBBIE "
OyKBEHHbIE  3HAa4Y€HMs YIJIOB B
FEOMETPUUYECKUX  3aJadax ¢
HCIIOJIb30BAHUEM TEOPEM O CyMMe
YIJIOB TPEYroJbHUKa "
MHOTOYTOJIbHUKA.
3HAKOMHUTBCSI €  HCTOpPHei
pa3BUTHS TEOMETPHUH
OxpyxHo | OKpyXHOCTb, XOp/bl U | ®opmMyIHpPOBaTh ONpeAeIeHHUS:
CTh U | TUaMETpHI, ux CBOMCTBA. | OKPYKHOCTH, XOP/JbI, TUaMeTpa U
KPpyT. KacarenbHass K OKpPY)XHOCTH. | KAaCaTEIbHOM K  OKPY>KHOCTH.
I'eomerpu | OKpyXHOCTh, BHOHMcaHHas B | M3yyaTh uX cBOHCTBa, IPU3HAKH,
yec-Kue yroin. Ilowstme o I'MT, | crpouTs yeprexu.
NOCTPOeH | IPUMEHEHHUE B 3ajavax. | MccaegoBatb, B TOM  4HCIe




Ha3panue | OCHOBHOE coJepKaHue OcHOBHBIE BH/bI A€TEJIbHOCTH | JJIEKTPOHHbIE
pasaeJna o0y4aromuxcs (uudpossbie
(TeMbI) o0pa3oBaTesibH
Kypca ble pecypchl)
(umciio
4acoB)
us buccekTtpuca U CepelIMHHBIN | HCMOJIB3Ys HM(POBBIE pecypchbl:
(14 v) NEPIEHIUKYIISP KAK | OKPY>KHOCTb, BIIICAaHHYIO B YIOJI;
F€OMETPUUYECKHE MECTA TOYEK. LEHTP OKPYXHOCTH, BIMCAaHHOU B
OKpyXHOCTb, ONMCAHHAsA OKOJO | Yol PaBEHCTBO OTPE3KOB
TpeyrojibHUKa. BrmucaHHass B | KacaTeabHBIX.
TPEYTOJIBbHUK OKPYKHOCTb. HUcnoab3oBars Meton I'MT s
[Ipocreiimne 3a/1a4n Ha | 10Ka3aTeIbCTBa TEOpPEM 0
MOCTPOEHUE MEePECCUCHUN OUCCEKTPUC YTIIOB
TPEYroJIbHUKa U  CEPeAMHHBIX
MEePHEHAUKYISIPOB K CTOPOHAM
TpeyrojbHuKa ¢ nomouso I'MT.
OBJaageBathb MOHATUAMU
BIIMCAHHOU u OMMCaHHOU
OKpY’KHOCTEH TPEyroJIbHUKA,
HAXOJAUTh LEHTPBI 3TUX
OKpY’KHOCTEH.
Pemiate OCHOBHBIE 3aJa4H Ha
NMOCTPOEHMe:  yIyla, PaBHOIO
JTAHHOMY; CEepEeAMHHOTO
MepIeHIUKYIsIpa JTAHHOTO
OTpEe3Ka;  MpsAMOH, MPOXOIsALIEH
qyepes JAHHYIO TOYKY H
NEePHNEHANKYIISIPHON JTaHHOM Mpsi-
MO¥; OMCCEKTPHCHI TAaHHOTO YTJIa;
TPEYTrOJIbHUKOB 1O PA3JIMYHBIM
eMeHTaM. 3HAKOMHUTBLCH €
HCTOPHEN Pa3BUTHSI T€OMETPUH
IMoBTopen | [loBTOpenne u  oOoOuieHue | Pemary 3agaum Ha moBTOpEHUE,
He, 0000- | OCHOBHBIX MOHATUA W METOJAOB | WUIFOCTPUPYIOUIUE CBS3U MEXKIY
1eHue Kypca 7 Kkiacca Pa3IMYHBIMH YaCTAMH Kypca
3HaHuil (4
1)
8 kiacc (68 4)
Ha3panue | OCHOBHOE coJepKaHue OcHOBHbBIE BHABI 1€ATEJIbHOCTH | JJIEKTPOHHbIE
pasaena o0y4aromuxcs (uudposbie
(TeMbI) o0pa3oBaTesibH
Kypca ble pecypchl)
(qucio
4aCcOB)
Yeroipéx- | [lapamnenorpamm, ero npusHaku | M300paxxkath W HaXOAUTh Ha
YroJIbHUK | U CBOMCTBAa. YacTHbIE ciy4au | 4epTexax YEeTHIPEXYTOJIbHUKU
u (12 v) MapaJuIeIOTPaMMOB pa3HBIX BHUJIOB M WX DIIEMEHTBHI.
(IpAMOYTOJLHUK, poMO, | @opMyJIHPOBATH ONpeEAeIeHNs:

KBaJpar), WX MNPHU3HAKH U

napajuieniorpamma,




Ha3Banue
pa3aena
(TeMbI)
Kypca
(umciio
4acoB)

OcHOBHOe coep:KaHue

OcHOBHbIE BH/bI 1eATETbHOCTH
o0yuarumuxcst

JJIeKTPOHHbIE
(uudpossbie
o0pa3oBaTesibH
ble pecypchl)

CBOIICTBA. Tpaneuus.
PaBHOOOKasT M TpPAMOYTOJbHAs
Tpareuuu. YABOCHUE MEIHUaHbI.
IleHTpanbHas CUMMETPUS

IIPSIMOYTOJIBHHKA, pomba,
KBaJpara, Tparenuy, paBHOOOKOM
Tpaneuuy, IIPSIMOYT OJIBHOT
Tparneuuy. JokaspIBaTh M
HCIO0JIB30BATh IIPH  PelleHuH
3aAa4 IpPU3HAKU M CBOMCTBa:
napajuiesiorpaMmma, IPsSIMO-
yrojJibHMKa, poMba, KBajpara,
Tpaneuuy, paBHOOOKOM
Tpareuuu, IIPSIMOYTOJIBHOM
Tpaneuuy. IIpumeHsaTs MeTOn
YIBOEHUS MEJIUaHbl TPEYroJib-
HUKA.
Hcnoan3oBath
pecypcsl Ui
CBOMCTB  M3y4aeMbIX
3HaKOMHTBCH €
pa3BUTHS FEOMETPUH

ppOBBIC
UCCIIEJOBAaHHS
uryp.
HCTOpHel

Teopema
®daneca u
Teopema 0
Nponopuu
o-
HAJIBHBIX
OTpe3Kax,
MoJ00HbIE
TPeyroJjb
HH-KH

(15 )

Teopema daneca U Teopema o
IPONOPLUOHAIIBHBIX OTPE3KAX.
CpenHsist TMHUSA TPEYroJbHUKA.
Tpanenus, e€ cpeaHss IUHUS.
[TponopunoHanbHble  OTPE3KH,
IIOCTPOCHUE 4eTBEPTOrO
IIPONOPLUOHAIIBHOTO OTPE3Ka.
CpolicTBa 1leHTpa Macc B
TPEYrOJIbHUKE.

[TonoOuble TpeyroinbHUKU. Tpu
MpU3HAKa Mog00us
TPEYTrOJIbHUKOB.

[TpakTHyeckoe npuMeHeHne

IIpoBoauTh  TMOCTPOEHHHA  C
MMOMOIIBIO [IUPKYJSl U JIMHEUKHU C
ucrnosib3oBanue teopemnl dDaneca
Y TEOPEMBI O MPOMOPLUHUOHAIBHBIX
OTpe3Kax, CTPOMThb YETBEPTHIN
IIPONOPLUMOHAIBHBINA OTPE30K.
IIpoBoauTs JI0Ka3aTeJbCTBO
TOT0, YTO MEJIHAHbI TPEYTOJIbHHUKA
MIEPECEKAIOTCA B OJHOM TOYKE, U
HAXOIUTh CBA3b C LICHTPOM Macc,
HAXOIAUTh OTHOLIIEHUE, B
KOTOPOM  MEIHAaHbl  JIENATCS
TOYKOU UX IEPECEUCHUS.
Haxoauts MOI00HEIE
TPEYTrOJIbHUKHU TOTOBBIX
yepTexax c YKa3aHUEM
COOTBETCTBYIOLIUX IIPU3HAKOB
noaoous.

Pemats 3agaum Ha mM0OAO0OHBIE
TPEYTOJbHUKH  C  MOMOIIBIO
CaMOCTOATENIBHOTO  MOCTPOCHUS
yepTexen 51 HaXOXKJICHUS
MOI00HBIX TPEYTrOJIbHUKOB.
IIpoBoauTh [0Ka3aTeJbCTBA C

Ha

HCIOJIBL30BaHUEM MPU3HAKOB
og00usL.
Jloka3pIBaTh  TpU  [pHU3HAKA

11010011 TPEYTrOJIbHUKOB.




Ha3panue | OCHOBHOE coJepKaHue OcHOBHBIE BH/bI A€TEJIbHOCTH | JJIEKTPOHHbIE
pasaeJna o0y4aromuxcs (uudpossbie
(TeMbI) o0pa3oBaTesibH
Kypca ble pecypchl)
(umciio
4acoB)
IIpuMeHsATh NOJy4YEeHHbIE 3HAHUS
IIPU PELIEHUH T'€OMETPUUYECKUX U
IPAKTUYECKUX 3ajau.
3HaKOMHTBCSI € HCTOpHeil
Pa3BUTHsI FEOMETPHUU
Inomane | [Monstue 006 oOmeilt Tteopun | OBJIageBaTh MepBUYHBIMHU
. TUIOIA M. npeacTaBjeHusiMA 00 oOmIei
Haxoxne | ®opmyisl JUTS IJIOIIAU | TEOPUHU IJI0IIA U (Mepsnl),
HHUe TPEyroJbHUKA, ¢popmyupoBarb CBOMCTBA
wiomajae | napawuieaorpamma. OTHOLIEHHE | TUIOIIAH, BBISICHAITh ux
71 IUIOIAAEeH TPEYroJabHUKOB C | HAIVIAJHBINA CMBICII.
TPeyrojib | OOIIMM OCHOBaHMEM WM 001Iel | BoIBoaMTH QopMysbl IUIOIIAIN
HHM-KOB U | BBICOTOI. napajuiesiorpaMmma,
MHoOroyro | Boruncnenue iouiaiel | TpeyrojibHUKa,  Tpameuuu U3
JIb-HBIX CJIOXKHBIX ¢buryp yepes | hopMyIbl IO
¢uryp. pa3bueHue  Ha  YacTU U | IPSIMOYTOJIbHMKA (KBaapaTa).
Ilnomaau | nocTpoeHue. BoiBoauTh (GopMynbl IUIOMIAN
noao6ubl | [Imomaan ¢uryp Ha KiIeTyaToil | BRITYKIOTO  YETHIPEXYTOJbHUKA
x ¢uryp Oymare. yepe3 JAMAroHaTd U Yrojd Mexay
(14 9) [Inomaan 1OmOOHBIX  (GUTYp. | HUMH.
Beruucnenue wiomaaei. | Haxonury  momamu — duryp,
3anaun C MIPaKTUYECKUM | U300paXEHHBIX Ha  KIIETYaTOU
cojepxaHueM. Pemenue 3anay ¢ | Oymare, HCNOJIb30BATH
MOMOIIbIO MeToJia | pazOueHue Ha 4acTH u
BCIIOMOTaTeJIbHOM IIOMAAN JIOCTPOEHHE.
Pa3ouparn NpUMepbI
MCIIOJIb30BaHUs
BCIIOMOTaTeNbHON TUIOIAIN st
pEILIEeHNs] TEOMETPUUYECKUX 3a7au.
Haxoaurh 1iomanyd MHOAOOHBIX
dburyp.
BbruncasarTs oA n
pa3IMYHBIX MHOTOYTOJIbHBIX
¢uryp.
Pemars 3agaum Ha uomangs ¢
MIPAKTUYECKUM COZIepKAHHEM
Teopema | Teopema [Tudaropa, e€¢ | /loka3bIBaTh TEOpEMY
Iudarop | nokazatenbcTBO M npuMeHeHue. | [ludaropa, ucnogan3oBaTh €€ B
a Ob6parnas Teopema [Iudaropa. IIPAKTUYECKUX BBIUYNCICHUSIX.
u Hauyajaa | Onpenenenue @®opMyIHMPOBATH  ONpPEICTICHUS
TPUTOHOM | TPUTOHOMETPUUYECKUX (YHKIMN | TPUTOHOMETPUYECKUX  (DYHKIMH
eT-puu OCTpOro yria, | OCTpOro yrija, NPOBepPATb UX
(10 v) TPUTOHOMETPUUECKHE KOPPEKTHOCTb.
COOTHOILIEHUS B | BbIBOANTH TPUTOHOMETPHUUECKUE

IPSIMOYTOJIBHOM TpPEYTOJIbHUKE.
OCHOBHOE TPUTOHOMETPUYECKOE

COOTHOILLIEHUS B IPSIMOYTOJIBHOM
TpPEeYroJbHUKE.




Ha3panue | OCHOBHOE coJepKaHue OcHOBHBIE BH/bI A€TEJIbHOCTH | JJIEKTPOHHbIE
pasaeJna o0y4aromuxcs (uudpossbie
(TeMbI) o0pa3oBaTesibH
Kypca ble pecypchl)
(umciio
4acoB)
TOX/IECTBO. HUccaenoBarb COOTHOULIEHUS
CootHomieHus MEXAY | MEXAY CTOPOHAMHU B
CTOPOHAMH B MPSIMOYTOJBHBIX | IPSIMOYTOJBHBIX TpPEYrOJbHHUKAX
TpeyrojabHUKax ¢ yrinamu B 45° | ¢ yrmamu B 45° u 45°; 30° u 60°.
u 45°; 30° u 60° Hcnoan3oBarh bopMyIIBI
MIPUBEJICHUS u OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO
JUIl HaxXOXIAEHUS COOTHOLIEHUN
MEXIy  TPUTOHOMETPUYECKHUMU
(GYHKIUSAMHU  Pa3IUYHBIX OCTPBIX
YTJIOB.
IIpuMeHSATH MOTyYEHHBIC 3HAHUS
U YMEHHUS  [pU  pEUICHUU
IIPAKTUYECKHX 3ajau.
3HaKOMHUTBCE €  HCTOpPHeil
pa3BUTHS FEOMETPUH
Yrael B | Bnucannele u  ueHtpaibHbie | @OpMyJIMpPOBaTh OCHOBHBIE
OKPY:KHOC | yTIJIbl, YTOJl MEXJly KacaTeJbHOU | OlpeneneHusl,  CBA3aHHbIE  C
TH. U XOPIOH. yriamMu B Kpyre (BIOUCaHHBIN
Brnucann | Yriuel MeXIy — XopAamMH M | YroJjl, HEHTPaJbHBIN yrou).
ble U | CEKYUIMMH. Haxonuths BHOHMCAHHBIE  YIIBI,
onmucaHH | BrimcanHble M omMcaHHBIE | ONMparOIIMecs Ha OJHY JYry,
ble YEeThIPEXYTOJIbHUKH, UX | BBIYUCIATh YIJIBI C TIOMOIIBIO
YyeThIpex- | MpU3HAKU u CBOMCTBA. | TEOPEMBbI O BIHMCAHHBIX YIJIaX,
yroiabHuk | [Ippumenenune stux CBOICTB | TEOPEMBI 0 BIINCaHHOM
u. IpU PEUICHUH TE€OMETPUYECKUX | UETBIPEXYTOJbHUKE, TEOPEMBI O
Kacarennb | 3amau. LIEHTPAJIbHOM YTJIE.
HblIe Kk | B3aumnoe pacnonoxenue nsyx | McciaepoBarb, B TOM YHCIE C
OKPY:KHOC | OKPYXXHOCTEH. Kacanue | momouipio 1UQPOBBIX PECypcoB,
TH. OKpPYXHOCTEH BIIUCAHHBIE W OIKCaHHBIE
Kacanue YEeTBIPEXYTOJIbHUKH, BBIBOAUTH
OKPYKHOC WX CBOWCTBA U MPU3HAKHU.
TeHl Hcnonb3oBars 3TH CBOMCTBA U
(13 4) MIPU3HAKU IIPU PEIICHUU 3a/1a4
IToBTopen | [loBTOpEHUE OCHOBHBIX | PemaTh 3amaum Ha NOBTOPEHME,
ue, MOHSTUH U METOJIOB KypCOB 7 U | WIUTIOCTPUPYIOLIUE CBS3H MEXIY
0000meH | 8 KiaccoB, 0000IIEHUE 3HAHUN | pa3IMYHBIMU YacTsIMH Kypca
ue
3HAHUM
(44)

9 kiacc (68 u)




Ha3panue | OCHOBHOE coJepKaHue OcHOBHBIE BH/bI A€TEJIbHOCTH | JJIEKTPOHHbIE
pasaeJna o0y4aromuxcs (uudpossbie
(TeMbI) o0pa3oBaTesibH
Kypca ble pecypchl)
(umciio
4acoB)
Tpurono | Onpenenenue @®opMyIMPOBATH ONpeaeeHUust
MeTpHusl. | TPUTOHOMETPUYECKHX (YHKUUH | TPUTOHOMETPUYECKUX  (PYHKUIUI
Teopemsbl | yrioB ot 0° 1o 180°. TYIBIX U IPSIMBIX YIJIOB.
kocunyco | Kocunyc u cunyc npsimoro u | BeIBOgUTBH T€OpEMy KOCHHYCOB U
B U | TYIIOro yria. Teopema | TeopeMy CHUHYCOB (C paguycom
CHHYCOB. | KOCHHYCOB. (O600ménHas) | OMMCaHHON OKPYKHOCTH).
Pemenne | Teopema CUHYCOB (C paau- Pemath TpeyroibHUKH.
TPEYroJib- | yCOM ONMCaHHOW OKpYyXHOcTH). | PemaTh mnpakTtuueckue 3anauu,
HHMKOB HaxoxaeHue JUIMH CTOPOH M | CBOJSIIMECS K  HAXOXICHUIO
(16 v) BEJIMYHH YIJIOB TPEYTOJBHUKOB. | Pa3JIMYHbBIX AJIEMEHTOB
®dopmyna IUIOIIA/IA | TPEYTOJbHUKA
TpeyrojbHUKa yepes 1BE
CTOPOHBI U YTOJl MEXAY HHUMH.
dopmyina TJI0IIA AN
YeThIPEXYTrOMbHUKA 4Yepe3 ero
JUAroHaJIM U yrojl MEKy HUMHU.
[TpakTrueckoe MPUMEHEHUE
JIOKa3aHHBIX TEOPEM
IIpeodpa3 | [lonstne o mnpeoOpazoBanuu | OcBanBaTh MOHSATHE
OBaHHMeENo | IOA00us. npeoOpazoBaHus o100us.
noous. CootBercTBeHHBIE  3yieMeHTH | McciienoBars OTHOIIICHUE
Metpuye | mogoOHBIX QUTYD. JMHEWHBIX 3JIEMEHTOB (PUTYp IpH
cKHe Teopema 0  mpou3BeAEHUU | IpeoOpPa30BaHUU noaoous.
COOTHOIIIE | OTpe3KOB XxopAa, Teopema o | HaxommTs npumepsl nonoOus B
HUS B | IPOU3BEICHUN OTPE3KOB | OKPY’KAOLIEN N€HCTBUTEIBHOCTH.
OKPY:KHOC | CEKyIIUX, TeopemMa O KBajapaTe | BbIBOAUTH METpUYECKUE
™ KacaTenbHOM. IIpuMeHeHne B | COOTHOLIEHMSI MEXAY OTpE3KaMH
(10 v) pemennn T€OMETPUYECKUX | XOPA, CEKYIINX U KACaTEIbHBIX C
3a1a4y HCII0JIb30BaHNEM BIIMCAHHBIX
YTJIOB u MO00HBIX
TPEYrOJIbHUKOB.
Pematb reomerpuyeckue 3aaavu
U 33Ja4d U3 pPEAJbHON JKU3HHU C
HCIIOJIb30BAaHUEM M0TI00HBIX
TPEYrOJIbHUKOB
BekTopbl | Omnpenenexnue BEKTOpOB, | Ucnoib30BaTh  BEKTOpPBHl  Kak
(12 v) CJII0’)KEHHE U Pa3HOCTb BEKTOPOB, | HAIIPABJICHHbBIE OTpE3KH,
YMHOXEHHE BEKTOpa Ha YUCJIO. | UCCAEA0BATHL  T'€OMETPUUYECKUIl

PuU3NYEeCKUN U Te€OMETPUYECKUI
CMBICJI BEKTOPOB.

Pa3znoxenune BekTopa Mo IBYM
HEKOJUIMHEApHBIM BEKTOpaM.
Koopaunats! BekTopa.
CkanspHoe MIpOM3Be/IeHNE
BEKTOPOB, €r0 NPUMEHEHHUE IS
HAXOXJICHUs JUIMH U YTJIOB.

(mepemernienne) u  QU3NIECKUI
(cwmita) CMBICITBI BEKTOPOB.

3HaTh ompeaeNeHHs1 CyMMBbl U
Pa3HOCTH BEKTOPOB, YMHOXXEHHUS
BEKTOpAa Ha YHUCIIO, UCCIEA0BATH
reoMeTpuyecKui u (u3nYeCKuit
CMBICIIBI ATUX ONEpaLUii.

Pemiate reomerpudeckue 3anadu




Ha3panue | OCHOBHOE coJepKaHue OcHOBHBIE BH/bI A€TEJIbHOCTH | JJIEKTPOHHbIE
pasaeJna o0y4aromuxcs (uudpossbie
(TeMbI) o0pa3oBaTesibH
Kypca ble pecypchl)
(umciio
4acoB)
Pemienne 3amay ¢ MOMOIIBIO | C UCIIOJIb30BAHUEM BEKTOPOB.
BEKTOPOB. PackaaapiBaTh BEKTOp IO JABYM
[IpumeHeHre  BEKTOPOB  JUIsl | HEKOJUIMHEAPHBIM BEKTOPAM.
pemieHus: 3agad kuHematuku u | Mcmosb3oBathb CKaJISIpHOE
MEXaHUKH MIPOU3BEICHUE BEKTOPOB,
BBLIBOJIUTDH ero OCHOBHEIC
CBOMCTBA.
BoruucasaTs cymmy, pa3HOCTh U
CKaJIsIpHOE MPOU3BEICHUE
BEKTOPOB B KOOpJAMHATAX.
IpumensaTh CKQJISIPHOE
MPOU3BENICHUE JUISI HAXOXKICHUS
JUIMH U YTJIOB
HexapToB | [lekapToBbl KOOpauHaThl Touek | OcBauBaTh MOHATHE
bl Ha IJIOCKOCTH. PSAMOYTOJIbHOU CHCTEMBI
KOOpJAMHA | YpaBHEHHE MPSIMOWU. YTIJIOBOW | KOOPJAMHAT, JIEKapTOBBIX
ThbI Ha | KO3QPUIMEHT, TaHTeHC Yria | KOOPAUHAT TOUKH.
IUIOCKOCT | HAaKJIOHA,  mapauielibHble U | BBIBOAUTH ypaBHEHHUE MPAMOU H
" NEePHEHANKYIISIPHBIE TIPSIMBIE. OKPYKHOCTU. BbIgeJsiTh NOJIHBIN
9y YpaBHeHue OKPY’KHOCTH. | KBaJApaT IJid HAXOKJICHUS LEHTPA
HaxoxJeHue KoopauHAT TOYEK | U pajuyca OKPYKHOCTH MO €€
MEPECCUCHHUS] OKPY>KHOCTH U | YPaBHEHHIO.
MPSIMOH. Pematp 3amaum Ha HaxOKIcHHUE
MeTton KOOpPIMHAT MPU | TOYEK TIEPECEUCHUs] TPAMBIX U
pelIeHn F€OMETPUUYECKHUX | OKPYKHOCTEU c ITOMOIIILIO
3a;ad. MeTOo/a KOOpANHAT.
Hcnons3oBaHue MeTona | Mcnmob30BaTh CBOMCTBA
KOOpPJIMHAT B  MPAKTUYECKHUX | YIJIOBOTO KOX(P(PUIIMEHTA TPSIMO
3aJadax Npyd  pelieHud  3ajad,  JUis
onpeaeneHus PacIoIOKEHUS
IIPSAMOM.
IlpuMeHATH KOOPAMHATHI TPHU
pElIeHNH  TeOMETPUYECKUX U
MPaKTUYECKHUX 3aj1a4, IS
MOCTPOEHUS MaTEeMaTUYCCKHUX
MoJieNield peaNbHBIX 3amad («Me-
TOJ KOOPJUHATY).
IHonb30BaTBCHA 1111 TOCTPOECHUS
U HccIenoBaHUN UG POBBIMU
pecypcaMu. 3HAKOMMTBCH €
HCTOPHUEN pa3BUTHSI T€OMETPUH
IpaBuas | [IpaBuiibHBIE MHOTOYTOJNIBHUKH, | POPMYJMPOBATH  OINpeAeicHUE
HbI€ BBIYHMCIIEHHE WX  JJIEMEHTOB. | IPABWIbHBIX MHOT'OYTOJIbHUKOB,
MHOroyro | Yucio m v JUIMHA OKPY>KHOCTH. | HAXOAMTb UX AJIEMEHTHI.
JIbHUKH. Jmuaa  gyru  okpyxHoOcTH. | [10JIb30BaTBHCSI IOHATUEM JIJTUHBI

Jimna

Pannannasa mepa yrina.

OKPY)KHOCTH,  BBEJIEHHBIM  C




Ha3panue | OCHOBHOE coJepKaHue OcHOBHBIE BH/bI A€TEJIbHOCTH | JJIEKTPOHHbIE
pasaeJna o0y4aromuxcs (uudpossbie
(TeMbI) o0pa3oBaTesibH
Kypca ble pecypchl)
(umciio

4acoB)

okpysxkHoc | [Imomane  kpyra U €ro | HOMOILUBIO IIPaBUIIbHBIX

™ U | DJIEMEHTOB (cexTopa U | MHOTOYI'OJIbHUKOB, ONpeAeasiTh

IUIOMIA/Ib | CETMEHTA). Bbluucnenue | yucino mw, JOMHY OyTH U

Kpyra. iouaien buryp, | paauanHyio Mepy yria.

Bbruncie | BKiroudaromux 3iaeMeHTs kpyra | IIposoauts nepexon oT

HHe paguaHHOM  Mepbl  yria K

Iomaae rpajlyCHOM U HAa0OOPOT.

i OnpepensaTs 1UIOIIAAb Kpyra.

8 4) BeiBoguTh dhopmyiibl (B

IpagyCHOM U paJuaHHOW Mepe)
Uil JJIMH  Iyr,  Ioioujanen
CEKTOPOB U CETMEHTOB.
BoruucasaTs miomanu  duryp,
BKJIFOUYAIOLIUX AJIEMEHTBI
okpyxHocTH (Kpyra). Haxoaursn
IO B 3aJadax peaJbHON
JKU3HU

JABu:xenn | [lonarue 0 nBuxeHuu | Pazouparp IIPUMEPBI,

| IJIOCKOCTH. WUTIOCTPUPYIOIINE MOHATUSA

miockoct | [lTapamiensHbiin MIEPEHOC, | ABMKEHHS, LIEHTPOB M  OCEH

" noBopoT U cuMmMerpus. Ocu U | CHMMETpHH.

(6 v) LEHTPbl CHMMETPHH. ®opMyJIMpOBATh  OIPEIEICHUS
[Ipocreiiine NPUMEHEHHsS B | HapajuIEIbHOIO IepeHoca,
pelIeHnu 3a1a4u IIOBOPOTa U OCEBOH CHUMMETPUHU.

BuiBOAUTDH Hx CBOMCTBA,
HAXOMTh HENOJIBUYKHBIE TOUKH.
Haxopute 1eHTpel U ocu
CUMMETPUHU MPOCTEHIINX PUTYP.
IIpumensaTn napaijiesIbHbIN
MEPEeHOC M CHMMETPHIO TpHU
pELIEHNN TE€OMETPUYECKUX 3a]ad
(pa30Oupatrhb MpUMeEpHI).
Hcnonb3oBath Uil NOCTPOEHUS
U uccienoBaHuil  1ugpoBble
pecypebl

IloBTOpen | [loBTOpEeHME OCHOBHBIX | OnepupoBaThb NOHATHAMM:

ue, MOHATUI U METOJIOB KypcoB 7— | ¢urypa, Touka, IMpsMas, yrod,

0000men |9 kmaccoB, O0000OmIEHWE ¥ | MHOTOYTOJBHUK,

ue, CUCTEMAaTH3alMsl 3HAaHUH. paBHOOEIPEHHBIN "

cucremar | [Ipocreillune reoMeTpuyYecKHe | pABHOCTOPOHHUI TpPEYrOJbHUKH,

u3anus ¢urypel U  HUX  CBOWCTBA. | IPAMOYTOJBHBIH  TPEYTOJbHUK,
3HAHMI U3mepenue reOMETPUUECKUX | MeAHaHa, OMCCEKTpuca U BbICOTA

(7 9) BEJIMYHH. TPEYrOJbHUKA, NapajuIeIOrPAMM,
TpeyronbHUKY. poMO, MpPSIMOYTOJIBHMK, KBaJpar,
[TapannenpHble U | Tpameuus; OKPY>KHOCTB,
NEePIEeHIUKYIIAP KacaTelbHas; pPaBEHCTBO u




Ha3Banue
pa3aena
(TeMbI)
Kypca
(umciio
4acoB)

OcHOBHOe coep:KaHue

OcHOBHbIE BH/bI 1eATETbHOCTH
o0yuarumuxcst

JJIeKTPOHHbIE
(uudpossbie
o0pa3oBaTesibH
ble pecypchl)

HBIC ITPSMBIC.

OKpyXKHOCTb u KpYT.
['eomeTpruyeckue IMOCTPOCHHUS.
Vsl B OKpY>KHOCTH.
Brnucannele M onmcaHHBIE

OKPY>KHOCTH MHOTOYTOJIbHUKOB.
[Tpsimast u OKPYKHOCTb.

YeThIpEXYroJIbHUKY.
Brnncannele M onmMcaHHBIE
YEeTBIPEXYTOJIbHUKHU.
Teopema Iludaropa m Havama
TPUTOHOMETPUH. Pemenne

06H_[I/IX TPECYTOJIbHUKOB.
HpaBI/IJII)HI)IG MHOT'OYT'OJIbHUKH.

[IpeoOpazoBanus  MJIOCKOCTH.
JBr>xeHus. [ToxoGwue.
Cummerpust.

[Tmomans. Brruncnenue
IUIOLIAACH.

[Tnomany momoOHBIX GUTYP.
JlekapToBbl ~ KOOpAMHATHI  Ha
MJIOCKOCTH.

BGKTOpH Ha IIJIOCKOCTHU

nogobue Guryp, TpeyroJbHUKOB,

[1apaJuIeIbHOCTD u
NEPIEeHIUKYIAPHOCTh  MPSAMBIX,
yroiu MEXIY TPSIMBIMH,

CUMMETPHUSI OTHOCUTEIBLHO TOYKH
W NOpsIMOM; JJIMHA, PACCTOSHUE,

BEJIMYMHA yria, IUIOUIA/1b,
epUMETP.

Hcnoan3oBarh dopmy.nbi:
nepumeTpa u IJI0LIaIA
MHOTOYT'OJIbHUKOB, JUTAHBI
OKPY>KHOCTH U IUIOLIAN Kpyra,
00Béma IPSIMOYTOJIBHOTO
napajuieJenunesa.
OnepupoBarb NOHSATUSIMMU:
pAMOYTOJIbHAs cucremMa
KOOpJIMHAT, BEKTOD;
HCIOJIB30BAaTh JTHU IIOHATUA IJIA
MpEeICTaBICHUS JAHHBIX u

pemicHud 3ajad, B TOM YHCJIIC U3
APyrux y‘le6HI>IX npeaAMCTOB.
Pemathb 3ala4Y Ha IMOBTOPCHHC

OCHOBHBIX MMOHSTUH,
WJUTIOCTPALIMIO  CBS3EH  MEXKIY
pa3JIMYHBIMM ~ 4YACTSAMU  Kypca.
BeiOupars Merox s perieHus
3aJa4u.

Pematn 3a1a4n u3

OBCEIHEBHON KU3HU




PABOYASA ITPOI'PAMMA
YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKAN».
7—9 KJIACCBI

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

B coBpemenHOM 1HM(POBOM MHpE BEPOATHOCTh M CTATHUCTHUKA IPUOOPETAIOT BCE OONBILIYIO
3HAYMMOCTb, KaK C TOYKH 3PEHUS MPAKTUUYECKUX MPHIOKEHH, TaK U UX POJH B 00pa3oBaHUH,
HE00X0MMOM KaKIoMy uesloBeKy. Bospacraer uucio npodeccuil, npu OBiIaJeHUN KOTOPbIMU
TpeOyeTcst xopomrasg 0a3oBas MOATOTOBKAa B 00JAaCTH BEPOATHOCTH U CTATUCTUKH, TaKas
HOJArOTOBKA Ba)XKHA JUISI MPOAOJDKEHHs] OOpa3oBaHUS M JJs YCHEUHOH IpodeccCHOHATIbHON
Kapbephl.

Kaxxaplii 4enoBeK MOCTOSHHO MPUHUMAET PELICHHsI HA OCHOBE MMEIOIMXCS Y HErO JaHHbIX. A
Juis 00OCHOBAaHHOTO TNPHHATHUS PELICHUS B YCIOBUSAX HEJOCTATKa MM M30bITKa WH(pOpMaUu
HEOO0X0MMO B TOM YHCIE XOpOLIO C(HOPMHUPOBAHHOE BEPOSTHOCTHOE M CTATUCTUYECKOE
MBIILUICHHUE.

VMIMEeHHO TO3TOMY OCTpPO BCTaJla HEOOXOAUMOCTh CQOPMHUPOBATH Yy OOYHYaIOLIMXCS
(YHKIIMOHAJIbHYIO T'PAMOTHOCTb, BKJIOYAIOUIYI0 B ce0f B KayecTBE HEOThEMJIEMOM
COCTaBJIAIOLICH yMEHHE BOCHPUHUMATh M KPUTHYECKH aHAIU3MPOBAaTh HWHGOPMALHIO,
IPEJCTaBICHHYI0O B pa3Iu4HbIX (OopMax, IOHMMATh BEPOSTHOCTHBIM XapakTep MHOTUX
peasbHbIX MPOLIECCOB U 3aBUCHUMOCTEN, MPOU3BOIUTH MPOCTEHIINE BEPOATHOCTHBIE PACUETHI.
3HAKOMCTBO C OCHOBHBIMHU IPUHLUIIAMU cOOpa, aHAJIM3a U NPEICTaBICHUS JaHHBIX U3 pa3iiny-
HBIX cdep KHU3HU O0IIecTBa M TrocyAapcTBa MPUOOIIAeT O0yYarommxcs K OOIIECTBEHHBIM
uHTEepecaM. M3ydeHne OCHOB KOMOMHATOPWKH pa3BUBAET HABBIKM OpraHM3alUH Iepedopa u
NoCYETa YMClla BApUAHTOB, B TOM YHUCIIE, B NPUKIAJHBIX 337adax. 3HAKOMCTBO C OCHOBaMU
Teopuu rpadoB co3maér Maremarndeckuid (yHIamMeHT Uit (HOpPMUPOBAHHS KOMIIETCHIMH B
o0acti UHPOPMATUKU U HUPPOBBIX TeXHOJOrHH. [IoMHMO 3TOr0, IPU U3yYEHUN CTATUCTUKU U
BEPOATHOCTH O0OOralllaloTCs NPEJICTABICHUS Yy4yalluXcsi O COBPEMEHHOW KapTHHE Mupa u
METOJIaX €ro HcCCiIeqoBaHMs, (POPMUPYETCS NOHMMAHMUE PpOJIM CTATUCTHKU KaK HCTOYHHKA
COLMAJIBHO 3HAYMMOM MH(OPMAIMK U 3aKJIaIbIBAIOTCSI OCHOBBI BEPOSATHOCTHOT'O MBIIIJICHUS.

B cootBercTBUU ¢ JaHHBIMU LEJIIMU B CTPYKTYpPE NMPOrpaMMbl yueOHOro Kypca «BeposaTHOCTb
U CTAaTUCTHKa» OCHOBHOM WIKOJIBI BBIACIEHBl CIEAYIOIINAE COAEPKATEIBHO-METOANYECKHE
muHuK: «lIpeacraBieHue NaHHBIX U ONHUCATENIbHAs CTATUCTUKA»; «BeposTHOCTHY»; «JIE€MEHTHI
KOMOMHATOpUKW»; «BBeneHne B Teoputo rpaopy.

Copnepxanue nunHun «lIpencraBienne JaHHBIX U ONUCATEIbHAS CTATUCTUKA» CIY>KUT OCHOBOM
uis  (OPMHUpPOBaHMS HABBIKOB pPAa0OTHI ¢ HMHPOpPMaLuUeil: OT UTeHHs U HHTEpIpeTaluu
uH(opmaluu, TMpencTaBleHHONW B Tabnuiax, Ha JauarpaMMmax u rpadukax 10 cOopa,
IIPEJICTABJICHNS U aHAIN3a JaHHBIX C UCIOJIb30BAaHUEM CTaTUCTUYECKUX XapaKTEPUCTHK CPEIHHX
U pacceuBaHus. PaGoTast ¢ maHHbIMU, 00ydaroIMecs y4yaTcsl CYUTBHIBATh U MHTEPIPETUPOBATH
JlaHHBIE, BBIJIBUIaTh, apryMEHTHPOBAaTb U KPUTHKOBATh IPOCTEHMINNE T'MIIOTE3bI, Pa3MBILUIATH
HaJ (pakTOpamu, BHI3BIBAIOIIMMY U3MEHYUBOCTD, M OLIEHUBATh X BIUSHUE HAa pacCMaTpUBaeMble
BEJIMYMHBI U ITPOLIECCHI.

WMHTYyNTUBHOE IIPECTaBIEHUE O CIy4allHOM M3MEHYMBOCTH, UCCIIEA0BAHNE 3aKOHOMEPHOCTEN
U TEHJIEHUUN CTaHOBUTCS MOTHBUPYIOIIEH OCHOBOW JUIsl M3Y4YEHMs] TEOPUU BEPOSTHOCTEM.
Bbonbiioe 3HaueHue 3/1€Ch UMEIOT MPAKTUYECKUE 3aJaHUSI, B YACTHOCTH OIBITHI C KIIACCUYECKUMU
BEPOATHOCTHBIMU MOJIEIISIMH.

[TonsiTie BEpPOSITHOCTH BBOJIUTCS KaK Mepa MpaBaomnofolus ciydaitHoro coObrtus. [lpu
U3y4eHUH Kypca oOydaromuecs 3HAKOMSTCS C MPOCTEHIIMMH METOJaMU  BBIYMCICHHS
BEPOATHOCTEN B CIIy4alHBIX HKCIEPUMEHTaX C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU MCXOAAMU,
BEPOSTHOCTHBIMHM 3aKOHAMH, MO3BOJISIOIMIMMHU CTaBUTh M pelIaTh Oojee CIoXHble 3agauu. B
KypC BXOJAST HayalbHblEe TMPEACTABICHUS O CIy4alHbIX BEIMYMHAX U UX YHUCIOBBIX



XapaKTePUCTHKAX.

Takxe B paMKax 3TOro Kypca OCyLIECTBIISIETCS 3HAKOMCTBO O0YYaIOIIUXCSl ¢ MHOXKECTBAMU U
OCHOBHBIMM OIIE€PALUSIMU HAaJ, MHOXECTBaAaMH, pacCMaTpUBAIOTCA INPUMEPHI NPUMEHEHUS s
pellleHusl 3ajJad, a TaKKe€ HCIOJIb30BaHUSA B APYTUX MaTeMaTHYeCKHUX Kypcax M Y4eOHBIX
npeaMerax.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B 7—9 xnaccax u3yuaercs Kypc «BeposTHOCTh U CTaTUCTHKA», B KOTOPBIHA BXOMST pPa3Jeibl:
«[IpencraBneHue JaHHBIX ¥ ONKCATEIbHAS CTATUCTHKA», «BeposTHOCTBY; «DIEMEHTHI
KOMOWHATOpUKHY; «BBeneHne B TEOpHUIO TpadoBy.

Ha u3yuenue manHOro kypca orBoauT | y4eOHBIM Yac B HENENIO B TEYCHHE KAXKIOTO Toja
00yuenwus, Bcero 102 yueOHBIX daca.



COJAEP)KAHUE YYEBHOI'O KYPCA (ITO 'OJAM OBYYEHUA)

7 KJace

[IpencraBieHne qaHHBIX B BUE TAOJUII, AUArpaMM, TpaduKoB. 3armoTHeHHE TabIUIl, YTEHUE U
MOCTPOEHHUE TUarpamMm (CTOJIOMKOBBIX (CTOIOYATHIX) M KPYroBbIX). UTeHHE TpaduKOB peabHBIX
nporeccoB. M3prnedenne wHGOpMAMKM W3 JAMarpaMM W TaOJHIl, WCIOJb30BaHUE U
UHTEpIpETAINS JaHHBIX.

OmnwucarenbHasi CTaTUCTHKA: CpeAHee apu]mMeTHueckoe, MeAMaHa, pa3Max, HauOoJbllee M
HaMMEHbIIIee 3HAYCHUSI HA0Opa YMCIIOBBIX JaHHBIX. [IprMepsl cirydaifHON H3MEHYHBOCTH.

Cny4aifHpI SKCIIEpUMEHT (OIBIT) M ClydaiiHoe coObITHe. BeposTHOCTh M 4dacTtoTa. Poub
MaJIOBEPOSITHBIX U MPAKTHYECKH JOCTOBEPHBIX COOBITHH B MpUpPOJE U B oOmiecTBe. MoHeTa u
UrpanbHasi KOCTh B TCOPUHU BEPOSTHOCTEH.

I'pad, BepmmHa, pedbpo. Crenenp BepmmHbl. Uncno pédep m cymMMapHas CTEIEeHb BEpPIIHUH.
[IpencraBnenne o cBszHocTH Tpada. Llenu m nukiel. Iyt B rpadax. O6xon rpada (diinepos
nyth). [IpencraBnenne o6 opueHTUpOBaHHOM rpade. Pemenne 3a1a4u ¢ moMoIbto rpagos.

8 Kiacce

[IpencraBienue JaHHBIX B BUJIE TaOIUL, 1UarpaMm, rpaguKkos.

MHOX€eCTBO, 3JEMEHT MHOXXECTBa, NOAMHOXKecTBO. Omepanuu HaJl MHOXKECTBaMU:
o0ObeMHEHUE, TIepecedyeHue, JgonojgHeHue. CBoiicTBa omepanuil  HaJl MHOYKECTBaMHU:
MEPEMECTUTENIbHOE, COYeTaTeIbHOe, paclpeAeNuTeNbHoe, BKIoYeHHs. lcronb3oBaHue rpa-
(uyeckoro npeaCTaBICHUsS MHOXKECTB JUIsl OMMCAHUS DPEAJbHBIX IPOLIECCOB U SIBICHUU, IpU
pelleHny 3ajay.

W3mepenune paccenBaHus MAaHHBIX. Jlucmepcus M CTaHAAPTHOE OTKIOHEHHWE YHCIOBBIX
HabopoB. JluarpaMma pacceruBaHHUs.

DneMeHTapHbIe COOBITHS CiIy4aiiHOro ombita. CiyyaiiHble coObITHSA. BeposTHOCTH COOBITHH.
OnBITH ¢ PaBHOBO3MOXKHBIMU 3JIEMEHTApHBIMU COOBITUSIMH. CiydaiiHblii BEIOOP. CBSI3b MEXKAY
MaJIOBEPOSITHBIMU U TIPAKTHYECKHU IOCTOBEPHBIMU COOBITHSIMU B TIPUPO/IE, OOIECTBE U HAYKE.

HepeBo. CBoiicTBa AepeBbEB: €IUHCTBEHHOCTh IMYTH, CYIIECTBOBAHUE BUCSYEH BEPUIMHBI,
CBSI3b MEXKJy YMCIIOM BepHIMH W yuciaoM pédep. IlpaBumino ymuoxxenus. Pemenwe 3amau c
HOMOIIBIO TpadoB.

[IporuBononoxusie coObiTHs. Juarpamma Oiinepa. O0beAMHEHUE U TIEPECEUECHUE COOBITHH.
HecoBMmecTHble coObITHs. DOpMyIia CI0KEHUS BEPOSTHOCTEH. Y CIIOBHAsE BEpOSATHOCTD. [IpaBuiio
ymHoxkeHus. HezaBucumelie coObiTus. IlpencraBnenue skcnepuMenTa B BUje AepeBa. Pemenue
3a/1a4 Ha HaXOKICHHUE BEPOSITHOCTEHN C MIOMOILBIO JIEpeBa CIIy4allHOTO SKCIIEPUMEHTA, IHarpaMM
Ditnepa.

9 kjacc

[IpencraBieHne NaHHBIX B BHJE TaONHUL, AuarpamMm, rpaukoB, MHTEpHpETalus JaHHBIX.
YreHue u NOCTpOCHUE TaOJIUL, TUarpaMmM, rpaduKoB MO pealbHbIM JaHHBIM.

[TepecranoBku u daxtopuan. CoueraHus M uucio coueranui. TpeyronpHuk Ilackans.
Pemenue 3a1au ¢ UCmoib30BaHHEM KOMOWHATOPUKH.

['eomeTpuueckass BeposiTHOCTh. CiydailHbI BBIOOpD TOUYKM M3 (UTYpHl HAa IUIOCKOCTH, U3
OTpEe3Ka U U3 IyTH OKPYKHOCTH.

Ucneitanue. Ycenex u Heynaua. Cepust ucnbITaHui 70 mepBoro ycrnexa. Cepusi UCHIBITaHHUM
Bepuynnu. BepostHocTH coObITHIA B cepuu UcTIbITaHUE BepHyu.

CrnyuaiiHas BelIMUYMHA M paclpeelieHue BEPOSATHOCTEH. MareMaTHuecKkoe OXHJIaHue |
nuctepcus. [IpuMepsl MaTeMaTHYECKOTO O0XXKUAAHUSA KaK TEOPETUYECKOIO CPEAHETO 3HA4YCHMs
BEJIMYMHBL. MaTeMaTH4ecKoe OKUJaHUE U JUCIIEPCHS CIyYalHOW BEJIUYHMHBI «UUCIIO YCIIEXOB B
CepHUH UCIBITAHUN bepHym».

[Tonsitue o 3akoHe OonbIUX yuced. M3MepeHne BEpOSATHOCTEH ¢ MOMOIIBI0 9acToT. Poib u
3Ha4YeHHE 3aKOHA OOJBIINX YHCEN B IPUPOJE U OOIIECTBE.



IJIAHUPYEMBIE TIPEJMETHBIE PE3YJIbTATBI OCBOEHHUS PABOYEMN
ITPOI'PAMMBI KYPCA (ITO T'OJAM OBYYEHUA)

IIpeameTHbIe pe3ysbTaThl OCBOEHUs Kypca «BeposTHOCTh M cTaTucTHKa» B 7—9 Kiaccax
XapaKTEPU3YIOTCS CHEAYIOIUMHU YMEHUSIMMU.

7 kjacc

e Yurare uH(pOpMAIHIO, MPEICTABICHHYIO B Ta0JIWIaxX, Ha JuUarpaMMax; HpeACTaBIATh
JaHHBIC B BUJC TAOJHI], CTPOUTH JTUATPAMMBI (CTOJIOMKOBBIC (CTOJIOUATHIC) U KPYTOBBIC)
10 MaCCUBaM 3Ha4YEHHUII.

e OmnuchiBaTh U HHTEPIPETHUPOBATH PEAJbHBIE UYUCIIOBBIE JIaHHBIE, INPEACTABICHHBIE B
TablIMIax, Ha AUarpaMMax, rpadukax.

e licnonb3oBaTh i1 ONMCAHUS JAHHBIX CTATUCTUYECKUE XapaKTEPUCTUKHU: CpEIHEe
apudmeTrnyeckoe, MeJraHa, HanooJbIlIee U HaMMEHbIIee 3HAUCHUS, pa3Max.

e lwmerp mpezacraBieHuE O CIydallHOH M3MEHYMBOCTH Ha TpUMepax IIeH, (pU3MyecKux
BEJIMYMH, AHTPOIIOMETPUYECKUX JIAHHBIX; MUMETh IPEACTABICHUE O CTaTHUCTUYECKOU
YCTONYUBOCTH.

8 Ki1ace

e II3BiekaTh M mnpeoOpa3oBbIBaTh WHGOPMALIMIO, MPEJICTAaBICHHYIO B BHJE TaOmuIl,
TUarpamm, rpaduKoB; MPEACTABIIATh JaHHBIC B BUC TA0JIUII, JUArPaMM, TpaduKOB.

e OmnuchiBaTh JaHHBIC C MOMOIIbIO CTATUCTHYECKHUX MOKa3aTeNel: CpeHUX 3HAYCHHH U
Mep paccenBaHus (pa3Max, JUCTIEPCUsl U CTaHJApPTHOE OTKIOHEHUE).

e HaxoauTe YaCTOTHI YHCIOBBIX 3HAYEHWH M YaCTOTHI COOBITHI, B TOM YHCJIE TIO
pe3yJibTaTaM U3MEpPEeHH U HAOIIOICHUH.

e HaxonuTe BEpOSTHOCTH CIY4YalHBIX COOBITUA B ONbBITAX, 3HAs BEPOSITHOCTU
AJIEMEHTAPHBIX COOBITUI, B TOM YHCJIE B OMBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHUSIMH.

e lcnonb3oBarh rpaduyecKkue MOAENHU: JIEPEBO CIy4alHOTO HKCIIEPUMEHTA, AMArPaMMBbI
Diinepa, ynciaoBas npsmasi.

e OmnepupoBaTh MOHSATHSIMH: MHOXECTBO, TOJIMHOXECTBO; BBITIOJHATH OMEpPAIMH HaJ
MHOKECTBAaMHU: OOBEIUHEHHE, IepeceueHue, HOTMOIHEHUE; MePEUnCIsITh JIIEMEHTHI
MHOECTB; TPUMEHATH CBOWCTBA MHOYKECTB.

e lcnonb3oBaTh rpaduueckoe MPEICTaBICHHE MHOXXECTB U CBSI3€H MEXIy HUMHU IS
OTHMCAHUS MPOIIECCOB U SBICHUH, B TOM YKCJE MPU PEIICHUH 3a/1a4 U3 JPYTUX Yy4eOHbBIX
MPEJMETOB U KYpPCOB.

9 kJjacc

e l3Bnekate u TpeoOpa3oBbIBaTh WH(MOPMAIUIO, TPEJICTABICHHYI0O B Pa3IMYHBIX
UCTOYHUKAX B BUJE TaOMUL, auarpamm, rpadukoB; IMpeICTaBiIsATh JaHHbIE B BHJE
TabJIMIL, AUarpamMm, rpauKoB.

e Pemath 3a1aun OpraHU30BaHHBIM NEPEOOPOM BapHUaHTOB, a TAK)KE C UCIOJIb30BaHUEM
KOMOMHATOPHBIX MTPaBHJI U METOJOB.

e lcnonb30BaTh OMUCATENbHBIE XapaAKTEPUCTUKHU JIJIsI MACCUBOB YMCJIOBBIX JAHHBIX, B TOM
quCIIe CPEAHNE 3HAUEHUS U MEPBI pacCEHBaHUS.

e HaxonuTe YacTOoThl 3HAYEHUH M YACTOTHI COOBITUS, B TOM YHCIE TMOJIb3YSCh
pe3ynbTaTaMy MPOBEAEHHBIX U3MEPEHUI 1 HAOIIOICHUH.

e HaxonuTe BEpOSITHOCTH CIIy4alHBIX COOBITUH B M3yYEHHBIX OIbBITAX, B TOM YHCIE B
OTbITaX C PAaBHOBO3MOKHBIMH 3J€MEHTAPHBIMU COOBITUSIMH, B CEpUAX HCIBITAaHUHN 10
MEpPBOTO ycIexa, B cepusix ucnbiTanuii bepuysmm.

e NwmeTh npeacTaBiieHUE O CIIy4YalHOW BETMYMHE U O PAaCIIPEACICHUNA BEPOSITHOCTEN.

e lIMerp mpeacTaBieHUE O 3aKOHE OOJIBIINX YUCEN KaK O MPOSIBICHUH 3aKOHOMEPHOCTH B
CIIy4aifHOM M3MEHYMBOCTHU M O POJIM 3aKOHA OOJBIIMX YHUCEN B IPUPOJIE U OOLIECTBE.



TEMATHUYECKOE INTAHUPOBAHUE YUYEBHOI'O KYPCA

(ITO TOJAM OBYUYEHUA)
7 kmacc (34 )
Ha3zBanme | OcHOBHOe cofepxkaHue OcHoOBHBIEe BHABI JAeATEJBHOCTH | JJIeKTPOHHbIE
pa3nena 00y4arouuxcs (undposbie
(Tembl) o0pa3oBareJib
Kypca HbI€ pecypchl)
(qucio
4acoB)
Ipencrasa | IlpencraBnenue panHblx B | OcBauBaTh CIocoobI
eHue Tabyunax. [IpakTHueckue | mpeaCTaBICHUS CTaTHUCTUYECKUX
JTAHHBIX BBIUUCIICHUS 110 TAOJIMYHBIM | JAHHBIX M YHCJIOBBIX MAacCHUBOB C
(7 v) NaHHBIM.  V3BieueHue U | MOMOIIBIO TaONMIl U JUarpamm C
UHTEpIpeTanusi TaOJUYHBIX | HCIIONH30BAHUEM  aKTyallbHBIX U
JTAHHBIX. [IpakTHyeckas | BaXKHBIX JaHHBIX (IeMorpaduieckue
pabota «Tabmums». JTaHHBIE, IIPOU3BOJICTBO
I'padmueckoe mpencTaBieHue | MPOMBIILICHHOM u
JAHHBIX B BHJIE€ KPYTOBBIX, | CETbCKOXO3IMCTBEHHOW MPOAYKIINH,
CTOJIOMKOBBIX  (CTOJIOYATHIX) | OOIIECTBEHHBIC u MIPUPOTHBIC
Jyarpamm. Urenue U | SIBJICHUS).
MIOCTPOCHHE muarpamm. | M3yyars  Metoabl  paloThl €
[Ipumepsl neMorpaduyecKux | TAONMYHBIME W TPaPUUICCKUMHU
Jarpamm. MpeJICTaBICHUSIMHU JTAHHBIX c
[IpakTnueckas pabota | momMoIIbl0 HH(PPOBBIX PECYpPCOB B
«lnarpammb» X0JIe MPAKTUYECKUX paboT
Onucarenn | Yucnossie Habopsl. Cpennee | OcBanBaTh TOHSATHA: YHCIOBOU
Hasi apudmeruyeckoe. Habop, Mepa LEHTPATbHOM
cTaTUCTHK | Menuana yucioBoro HaOopa. | TEHAEHUMU (Mepa LEHTpa), B TOM
a Y CTOWYNBOCTD MEUAHBI. yuciae cpeaHee apuMeTHUecKoe,
8y [TpakTuueckas paborta | MmeaunaHa.
«CpenHue 3HaYeHUs». OnuceiBaTh CTaTUCTUYECKHUE
Haubonbiiee ¥ HauMeHbIIee | JaHHBIE C  TOMOIIBIO  CPEIHETro
3HAUEHUS YHMCIIOBOTO Habopa. | apu(MEeTHYeCKoro U MeEJAHMAHBIL.
Pazmax Pemate 3amaun.
M3y4yaThs cBoOiicTBAa CPEIHUX, B TOM
qucie C TOMOLIbI0  IH(PPOBBIX
pPECYPCOB, B XOA€ MNpPaKTUYECKUX
pabor.
OcBauBaTh NMOHATHSN: HAUOOJbIIEE
Y HauMEHbIlIee 3HAYEHUS] YHUCIOBOIO
MaccCuBa, pa3Max.
Pematp 3agaum Ha BeIOOp crocoba
ONUCaHUs JAHHBIX B COOTBETCTBUH C
MPUPOJON  JAaHHBIX MW LEJSIMH
MCCIIEIOBAHUS
Cayuaiina | CnoyuaiiHas  u3MeHUMBOCTh | OcBaMBaTh  NOHATHSI:  4acTOTa
sl U3BMEHYH- | (TIpUMEDPBI). YacTora | 3HaueHUd B  MacCHUBE JaHHBIX,
BOCTH 3HaYEHUH B MAacCUBE JaHHBIX. | TPYIIIUPOBKA TaHHBIX, THCTOTPAMMA.
(6 v) ['pynnupoBka. Crpontsb u aHAJIU3UPOBATH
['ucrorpammel. TUCTOIPAMMBI, noAdOMpaThb




Ha3Banue
pa3aena
(TeMbI)
Kypca
(umciio
4acoB)

OcHoBHOe co/iep:KaHue

OcHOBHBIE BHIBI
o0yuarumuxcst

HEeATECJIbHOCTH

DJIeKTPOHHbIE
(uudposbie

oOpa3oBareJib
HbI€ pecypcsl)

[IpakTuueckas pabora
«CnyuaiiHasi U3MEHYUBOCTb»

MOAXOJISAIINH 1Iar TPYIIHPOBKU.

OcBanBaThb rpadugeckue
MPEJCTaBICHUST  pPa3HbIX  BUJOB
CIy4allHOM M3MEHYUBOCTH, B TOM

qucie ¢ TOMOIIbI0  HH(PPOBBIX
pecypcoB, B XOAE MPAKTUYECKOUN
paboTHI
Beenenne B | ['pad, Bepmmua, pebdpo. | OcBauBaTh MOHATHSA: rpad,
TeOpHIo [IpencraBnenne 3amgaud ¢ | BepuiHa rpada, pedbpo rpada,
rpa¢os MOMOIIIBIO Tpada. cTerneHb (BaJCHTHOCTh BEPIIUHBI),
(4 4) Crenenb (BaJICHTHOCTD) | IIETIh U UK.
BEPILHHBI. OcBauBaTh NOHATHA: NYyTh B
Uucno pé€bep u cymmapnas | rpade, diliepoB myTh, 00xoj rpada,
CTeTeHb BepmMH. llenmb u | OpHEHTUPOBAHHEIN rpad.
uukia.  Ilyte B rpade. | PemaTh 3aga4M Ha TOUCK CYMMBI
[IpencraBnenue 0 | crenieHedl BepmuH rpada, Ha MOMCK
cBs3Hoct  rpada. OOxon | obxoma rpada, Ha TOUCK MyTeH B
rpaga (3WnepoB MyTh). | OPUEHTUPOBAHHBIX rpadax.
[IpencraBnenue 00 | OcBanBaTh CIoco0ObI
OpPUEHTUPOBAHHBIX Tpadax IpeJICTaBICHUsT 3aJad M3 Kypca
anreOpsl, r€OMETpUH, TEOPUHU
BEPOATHOCTEH, APYTrUX MPEIMETOB C
nmoMoIpo rpadoB (KapThl, CXEMBI,
AIIEKTPUYECKUE Leny,
(GyHKINOHAJIBHBIE COOTBETCTBUS) Ha
npuMepax
BepositHoc | Cny4aiiHbIi OIIBIT u | OcBauBaTh NOHATHSA: CIy4YailHBIN
Th U | Clly4aiiHOe COOBITHE. | OBIT U CllydallHOe  CcOOBITHE,
4acToTa BepostHocTs M 4acToTa | MAJIOBEPOSATHOE W NPAKTUYECKU
cay4aiHoOr | coOBITHS. Ponb | nocroBepHOE COOBITHE.
0 COOBITHS | MAJIOBEPOSATHBIX u | U3yuarsb 3HAYUMOCTD
(44 MPaKTUYECKH  JTOCTOBEPHBIX | MAJIOBEPOSITHBIX COOBITUH B MPUPOJIE
COOBITMM B TMpHpoJe U B | M OOLIECTBE Ha BaXHBIX MPHUMEPAX
oOmiecTse. Mosuera u | (aBapuu,  HeCYacTHbIE  Cllydad,
urpajgbHasi KOCTb B TEOPHHM | 3aIIMUTa NIEPCOHAILHON
BEPOATHOCTEM. uH(popmaIluu, nepenaya JaHHBIX ).
[IpakTnueckas pabora | M3yyaTh  poib  KJIACCHYECKHX
«YacrtoTa BbINIAZCHNS OpJia» | BEPOSITHOCTHBIX Mojeseil (MoHeTa,
urpajibHas KOCThb) B TEOPUHU BEpO-
SITHOCTEM.
Habnrogate M M3y4aTb 4acToTy
COOBITHI B IIPOCTBIX
DKCIIEPUMEHTAaX, B TOM UYHUCIE C
MOMOUIbI0 IU(PPOBBIX PECypcoB, B
XO0JIe MPAKTUYECKON paboThI
O0o00menn | IIpencraBnenue naHHbIX. | [loBTOpATE  M3yueHHOE u




Ha3anue | OCHOBHOe cojep:kaHue OcHOBHBIE BHAbI JAeATEJbHOCTH | DJIEKTPOHHbIE
pasaeJna o0y4Jaromuxcs (uudposbie
(TeMbI) oOpa3oBareJib
Kypca HbIE pecypchbl)
(umciio
4acoB)
e, OnucarenpHas  CTaTUCTHUKA. | BBICTPAMBATH CUCTEMY 3HAHMIA.
KOHTPOJIb | BeposTHOCTB cinyyaiiHoro | Pematb 3agaum Ha Tpe/ICTaBIICHHE
Sy cOOBITHS A OIIMCAaHHE JAaHHBIX C IIOMOIIBIO
M3Yy4YEHHBIX XapaKTEPUCTHK.
O0cy:xnaTbr npuMepbl CIyYailHBIX
COOBITHIH, MaJIOBEPOSTHBIX u
MIPAaKTUYECKH JOCTOBEPHBIX CIlydai-
HBIX COOBITUH, UX POJH B MPUPOJE U
YKU3HH YEJIOBEKa
8 kiacc (34 u)
Ha3zBanue OcHoOBHOE co/lep:KaHue OcHOBHBIE BHIbI JAeSTEJbHOCTH | DJIEKTPOHHbIE
pa3neia o0yuaromuxcst (uu¢posble
(TeMbI) oOpa3oBarteJib
Kypca HbIE pecypchbl)
(umciio
4acoB)
IHoBTopenn | [Ipencrasnenue naHHeiX. | lloBTOpATH U3YUYEHHOE 51
e kypca 7 | OnucarenbHass CTaTUCTHKA. | BHICTPAMBaTh CUCTEMY 3HAHUM.
KJjacca CnydaiiHass ~ U3MEHYMBOCTh. | PemiaTh 3aga4yum Ha mpe/cTaBlIeHUE
(4 9) Cpennue 4uciioBoro Habopa. | U ONMUCaHUE JAHHBIX C TIOMOIIBIO
Cnyuaiinbie COOBITHS. | U3YYCHHBIX XapaKTEPUCTHK.
BepositHoctn 1 4actothl. | PemaTth 3amaum Ha mpejacraBiieHUE
Knaccuueckue MOJIENIN | TPYNIUPOBAHHBIX JTAHHBIX u
TEOPUH BEPOSITHOCTEM: | ONMCAHUE CIIy4alHON
MOHETA U UrpajbHas KOCTb U3MEHYHUBOCTH.
Pemats 3agaum Ha onpenerneHue
YacTOThl  CIy4YalHBIX  COOBITHIA,
o0CyXJIeHHE MPUMEPOB CIy4yalHBIX
coOBITHI, MaJIOBEPOATHBIX u
MPAKTUYECKHU JIOCTOBEPHBIX
CllyyailHBIX COOBITMH, UX pOJIH B
MIPUPOJIE U )KU3HU YEIOBEKa
Onucareasb | OTKIOHEHUS. Hucnepcust | OcBauBaTh NMOHATHSA: JAUCHEPCUS U
Hast YUCJIOBOTO Habopa. | cTaHJapTHOE OTKJIOHEHHE,
cratucTuk | CTaHZapTHOE  OTKJIOHEHHWE | UCHOJB30BaTh ATH XapaKTEPUCTUKU
a. YHCIIOBOTO Habopa. | IS ONIMCaHUS pacCEMBAaHUS JIaHHBIX.
PaccemBan | JluarpaMMebl paccerBaHus BouiaBurars THIIOTE3bI 00

He JaHHbIX

(44)

OTCYTCTBUHM WJIM HAJIUYHUM CBSI3U TI0
JiarpaMMam pacceruBaHusl.
CrpouTh uarpaMMbl pacceMBaHUSA
0 HMMEKIIUMCI [JaHHBIM, B TOM
YHUCJIE C TOMOIIBK KOMITBIOTEPA

MHuo:kecTB
a

MHOXECTBO, IIOJIMHOXKECTBO.
Onepanuun HaJl

OcBauBaTb NOHATHA: MHOXXECCTBO,
OJICMCHT MHOKECTBA,




Ha3anue | OCHOBHOe cojep:kaHue OcHOBHbIE BHAbI JAeSATEJbHOCTH | DJIEKTPOHHbIE
pasaeJna o0yyaromuxcst (uudposbie
(TeMbI) oOpa3oBareJib
Kypca HbI€ pecypchbl)
(umciio
4acoB)
4 v) MHOKECTBaMH: 00beqUHEHNE, | IOIMHOKECTBO.
repecevyeHne, JIONOJHEHHUE. | BbIMOJHATH onepauuu HaJ
CgoiicTBa  omepaluid  HaJl | MHOXXECTBaMU: 00BbeINHEHHE,
MHOXECTBAMU: IepeceyeHue, JOMOITHEHHE.
[IEPEMECTUTEIBHOE, HUcnoab3oBarb CBOMCTBA:
COYETATEIbHOE, [IEPEMECTUTENBHOE, COUYETATENbHOE,
pacnpenenuTenbHoe, pacnpenenuTeabHoe, BRIKYEHH.
BKJTFOYCHUSI. HUcnoan3oBath rpaduueckoe
I'padmueckoe mpencraBieHue | MPeACTaBI€HUE  MHOXKECTB  IPHU
MHOXECTB OMMUCAaHUU PEATBHBIX IMPOILIECCOB U
SIBJICHUH, NpU pEIIeHUH 3a7ad U3
JIpPYrUX Y4eOHBIX TPEAMETOB U
KYpCOB
BepositTHoc | DnemeHTapHbIE coObITus. | OcBaMBaTh MOHATHA:
Th Cnyuaiinbie COOBITHS. | BJIEMEHTApHOE COOBITHE, CIydyalHOe
ciayvyaiiHor | biaronpusrcrByromue coObITHE KakK COBOKYITHOCTh
0 COOBITHSI | DJIIEMEHTApHbIE COOBITHS. | 0JArOMPUATCTBYIOIINX
(6v) BepostHocTn COOBITHH. | AIIEMEHTaPHBIX COOBITHH,
OnbITHI C pABHOBO3MOXKHBIMHU | PABHOBO3MOYKHBIE ~ 3JIEMEHTapHbBIE
AJIEMEHTAPHBIMUA COOBITHUSIMU. | COOBITHS.
CrnyyaiiHbiii BEIOOD. Pemiate 3agauM Ha BBIUKCIIEHUE
[IpaxTrueckas paboTa | BeposTHOCTEN cOOBITHI 1o
«OnbIThHI C | BEpOSATHOCTSIM 3JI€EMEHTapHBIX
PaBHOBO3MOKHBIMU COOBITHI Cy4ailfHOTO OTIbITA.
3J€MEHTapHBIMU Pemiate 3agauM Ha BBIUKCIIEHUE
COOBITUSAMM BEPOSTHOCTEM COOBITHII B ONbITAX C
PaBHOBO3MOKHBIMH 3JI€MEHTAaPHBIMU
COOBITHSMH, B TOM 4YHCIIE C
MOMOILIBIO KOMITBIOTEPA.
IIpoBoauTh M HM3y4aTh ONBITHI C
PaBHOBO3MOKHBIMU 3JI€MEHTAPHBIMU
coObITHSIMU  (C  MCIOJIb30BAaHUEM
MOHET, UTPaJbHbIX KOCTEH, APYrux
MOIeJIei) B XOJI€ MPAKTHUYECKOU
paboTHI
Beenenue B | JlepeBo. CpoiictBa nepeBa: | OcBauBaTh MOHATHSA: JIEPEBO Kak
TEOPHUI0 €MHCTBEHHOCTh nyTy, | rpad 6e3 mukia, BUCAYas BEpIIMHA
rpagos CYIIIECTBOBAHUE BHCSIYEH | (JIUCT), BETBH JepeBa, MyTh B JIEPEBE,
44 BEPILHHBI, CBA3b MEXIY | AUaMEeTp AepeBa.
gucioM BepmuH W uyucioMm | U3yyath cBOliCcTBa nepeBa:

pEdep.
[IpaBuno yMHOXEHUSA

CYILIECTBOBAaHUE BUCSYEH BEPUINHBI,
CAWHCTBCHHOCTb IYTHU MEXKAY ABYMS
BEpIIMHAMU, CBS3b MEXKAY YHCIOM
BEPIINH U YUCIIOM pEOEp.

Pematp 3agayM  Ha TOUCK U
MEepEUNCIICHHEe TyTed B JIEPEBE,




Ha3Banue
pa3aena
(TeMbI)
Kypca
(umciio
4acoB)

OcHoBHOe co/iep:KaHue

OcHOBHBIE BHILI
o0yuyarmuxcsi

JACATECJIBbHOCTH

DJIeKTPOHHbIE
(uudposbie

oOpa3oBareJib
HbI€ pecypcsl)

OIpEe/ICJICHUE 4YKCIa BEpIIMH WM
p€bep B aepeBe, 00X0J OMHAPHOTO
JIepeBa, B TOM YHCJIE C TPUMEHEHHUEM
IIpaBrJia YMHOXCHU A

Ciay4yaiiHbl
e

coObITUSA
(84)

[IpoTuBONONIOXKHOE COOBITHE.
Juarpamma Ditnepa.
OObenuHeHNE U TIEpeceyeHre
COOBITHH. HecoBmecTHbIe
COOBITHS. ®opmyna
CIIOKECHUSA BEPOSITHOCTEM.
[IpaBuio YMHOXECHHUS
BEPOATHOCTEM. VYcnoBnHas
BEpPOATHOCTh. He3aBucuMebie
COOBITHSL. [IpencraBnenue
CIIy4aiflHOTO JKCIEPUMEHTa B
BU/JIE JIepeBa

OcBanBaTh NOHATHSA:
MIPOTUBOIMOJIOKHbBIE
orepaiuu Hajl COOBITHUSIMH,
00beTMHEHNE u IepeceyeHue
COOBITHH, JyarpaMmma Ditnepa
(Oiinepa—Benna), coBMeCTHBIE U
HECOBMECTHBIE COOBITHSI.

HN3yuath TeopemMbl O BEpOSTHOCTH
00bEIMHEHUSI JIBYX CcOOBITUM
(popmymsr CIIOKCHHS
BEPOSITHOCTEH).

Pemate 3amaum, B TOM 4YHCIIE
TEKCTOBBIC 3a7]aud Ha OMpEIeJICHUE
BEPOSITHOCTEH  OOBEIMHEHUS U
nepecedeHusi COOBITHIl ¢ MOMOIIBbIO
YHUCIIOBOU PsIMOH, JarpaMm
Diinepa, GOpMyINbl CIOXKEHHUS Be-
POSAITHOCTEM.
OcBaunBarhp
YMHOXKEHHUS
YCIIOBHAs
HE3aBUCHUMBIE

B3aMMHO
COOBITHS,

NMOHATHSA:  IIPAaBUIIO
BEPOATHOCTEM,
BEPOSATHOCTb,
COOBITHUS  JIEPEBO
CIIy4alHOTO OIIBITA. H3yuyars
cBoiicTBa (ompenenenust)
HE3aBUCHMBIX COOBITHIA.
Pemate 3agaumM Ha OnpeaeiieHHE U
UCIIOJIb30BaHUE HE3aBHCHMBIX
COOBITHH.
Pemare  3amaum  Ha  TIOHUCK
BEPOSITHOCTEM, B TOM  4YHUCIE
YCIOBHBIX, C  HCIIOJBb30BAHUEM
JIEpEBA CIIYYalHOTO OTBITA

006001menn
e’
KOHTPO.JIb
4 9)

[IpencraBnenue
OnucarenpHast
I'padwr. BepostHocTh
CIIy4aifHOTO COOBITHSI.
DneMeHThl KOMOMHATOPUKH

JaHHBIX.
CTaTUCTHUKA.

IHoBTOpPATHL U3Y4YEHHOE u
BbICTPAUBATh CUCTEMY 3HAHHH.

Pemath 3axaum Ha NIpeCTaBICHUE
U OINHCAaHUE JaHHBIX C IOMOIIBIO
N3Y4YEHHBIX XapakTepucTuk. Pemarn
3aa4yM Cc TpUMeHeHueM rpados.
Pemate 3amaum Ha HaxOXACHUE
BEPOSTHOCTH CJIy4yailHOro COOBITHA
II0 BEPOSTHOCTSAM DJIEMEHTapHBIX
COOBITHI, B TOM YHCJIE B OIbITaX C




Ha3anue | OCHOBHOe cojep:kaHue OcHOBHbIE BHAbI JAeSATEJbHOCTH | DJIEKTPOHHbIE
pasaeJna o0yyaromuxcst (uudposbie
(TeMbI) oOpa3oBareJib
Kypca HbIE pecypchbl)
(umciio
4acoB)

PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMHU

coObiTusivu. Pemath 3agaum  Ha

HaXOXJICHUE BEpPOSITHOCTEN

00beTUHEHUS u IIepeceyeHMs

COOBITHIA, B TOM yucie

HE3aBUCUMBIX, C HCIIOJIb30BAHUEM

rpaguyecKkux  OPEACTaBICHUNH U

JiepeBa ciay4yaiiHoro omneita. Pemars

3a1a4u Ha [IepeUnCICHUE

KOMOMHAIWi (4rciia TepecTaHOBOK,

Ylclla COYETaHMIi), Ha HAXOXKICHHE

BEPOSATHOCTEN COOBITHIA c

NpUMEHEHHEM KOMOWHATOPUKH, B

TOM 4YHCIIE C HCIOJIb30BAHUEM

TpeyrosbHuKa [lackais

9 kaacc (34 u)

Ha3zBanue OcHoBHOE co/lep:KaHue OcHOBHBIE BHIbI JAeSITEJbHOCTH | DJIEKTPOHHbIE
paszaena o0yuyarmuxcsi (undgposbie
(TeMbI) oOpa3oBarteJib
Kypca HbIE pecypchl)
(umciio
4acoB)
IloBTopenu | IlpencraBnenne naHHbiX. | lloBTOPATH U3Y4YEHHOE u
e kypca 8 | OmnucarenbHasi CTATUCTHKA. | BLICTPAUBATh CUCTEMY 3HaHMI.
KJ1acca Onepanuu Hag coObiTusiMu. | PemiaTh 3aga4ym Ha Tpe/CTaBICHHE
(4 49) HezaBucumocTs coObITHI U ONHCAHUE JAHHBIX.

Pemate 3aJa4M Ha HaxoXJEHUE

BEPOSITHOCTEH ~ OOBEAMHEHHUS |

nepeceyeHust COObITUH, B TOM YHCIIE

HE3aBHCUMBIX, C HCIIOJb30BaHUEM

rpaguyecKux  TPEACTaBICHUU U

JepeBa ciay4aiiHoro omneita. Pemars

3a1a4u Ha NIEPEYUCIICHNE

KOMOMHaIMi (4ucia MepecTaHOBOK,

Ylclla COYETaHMIi), Ha HAXOXKICHHE

BEPOSATHOCTEN cOOBITHI c

MPUMEHEHHEM KOMOWHATOPUKH, B

TOM 4YHClIE C HCIOJb30BaHUEM

TpeyroybHuKa [lackains
Onementhl | KomOuHaTopHoe npaswio | OcBauBarthb MOHSATHSA:
KOMOWHATO | yMHOXKEHUs. [lepecTaHOBKH. | KOMOMHATOPHOE MIPaBUIIO
-puKkn @axtopuan. CoyeTaHus U | yMHOXKEHUS, YHOpsSAOYEHHas Iapa,
49 YUCIIO COYeTaHuH. | Tpolika OOBEKTOB, IEpPECTaHOBKA,

TpeyrospHHUK [Tackans. | ¢pakropuan yuciaa, COYETaHUE, YUCIIO




Ha3anue | OCHOBHOe cojep:kaHue OcHOBHbIE BHAbI JAeSATEJbHOCTH | DJIEKTPOHHbIE
pasaeJna o0yyaromuxcst (uudposbie
(TeMbI) oOpa3oBareJib
Kypca HbIE pecypchbl)
(umciio
4acoB)
[IpakTrueckas pabora | couetanuid, TpeyrojapHuK Ilackars.
«Bpruucnenue BeposiTHOcTel | Pemiarh 3agaum Ha IepedyucIIeHUE
c UCIIOJIb30BAaHUEM | YIIOPSAOYEHHBIX nap, TPOEK,
KOMOMHATOPHBIX  (YHKIMH | IEpEeUYHCIeHUE  TEPEeCTaHOBOK U
ANEKTPOHHBIX TAOIHID) COYETAHUM JJIEMEHTOB Pa3JIMYHBIX
MHO>KECTB.
Pemate 3aga4m Ha IpPUMEHEHHE
gypcllia  COYeTaHWid B anredpe
(cokpaméHHoe YMHOXEHHEe, OWHOM
Hrrotona).
Pemars, NPpUMEHSIS
KOMOHMHATOPUKY, 3a7a44 Ha
BBIUKCIICHUE BEPOSTHOCTEW, B TOM
YUClIEe C IIOMOLIBIO 3JIEKTPOHHBIX
TabMUIl B  XOJ€ MPaKTUYECKOU
paboThl
I'eomerpuu | 'eomerpuueckas OcBaunBarhp NOHATHE
ec-Kasl BEPOSATHOCTb. CnyyaliHblil | T€OMETPUYECKON BEPOSATHOCTH.
BEPOATHOC | BBIOOp Touku U3 ¢urypsl Ha | Pemiath 3agaum Ha HaxoXICHUE
Th IJIOCKOCTH, W3 OTpPE3Ka, W3 | BEPOSATHOCTEN B OTIBITAX,
(4 v) YT OKPY>KHOCTHU IPEICTAaBUMBIX KaK BBIOOpP TOUEK M3
MHOTOYTOJIbHUKA, Kpyra, OTpe3Ka
WIM JYTU OKPYKHOCTH, YHMCIIOBOTO
MIPOMEXYTKa
HUcnbitanm | Mcnbitanue. Ycenex u | OcBauBaTh NOHATHSA: HUCIBITAHUE,
| Heynaya. Cepusi HCHBITAaHUM | JIEMEHTapHOE coObITHE B
Bepnyium | 10 nepBoro ycrnexa. ucnbpiTaHuu  (ycrex u  HeyJada),
(6 v) Wcnbrtanus bepHymnu. | cepuss  MCHBITaHWM, HACTYIUICHHE
BepositHocTH  coObITHH B | mepBOro ycrexa (Heynauu), cepus
cepuM HCIbITaHuK bepHynnu. | ncnbitanui bepryim.
[IpakTuueckas pabota | Pemiath 3agauMm Ha HaxOXACHHE

«HcnbiTanus beprymm»

BEPOATHOCTEM COOBITUH B cepuu
UCIBITAHUN 10 IEPBOIO YcCIliexa, B
TOM  4YUCI€ C  IIPUMEHEHHEM
(bopMysIBl CyMMBI T€OMETPUYECKOMN
IIPOTPECCUMU.

Pemrate 3aja4d Ha HaxOXJIEHUE
BEPOSATHOCTEN 3JIEMEHTAPHBIX
coOBITHI B cepun HcmbITaHui bep-
HYJUIY, Ha HAX0XJICHUE BEPOSITHOCTH
ONPENEIEHHOTO 4YHUCJIa YCIEXOB B
cepun WCIIBITAaHUI beprymn.
HM3yyare B Xo0Je HNPaKTHYECKOH
paboTbl, B TOM YHUCJIE C TOMOIIBIO
IU(ppPOBBIX  pPECYpCcOB,  CBOMCTBa
BEPOSITHOCTH B CEPHHM MCHBITAHUU




Ha3anue | OCHOBHOe cojep:kaHue OcHOBHbIE BHAbI JAeSATEJbHOCTH | DJIEKTPOHHbIE
pasaeJna o0yyaromuxcst (uudposbie
(TeMbI) oOpa3oBareJib
Kypca HbI€ pecypcsl)
(umciio
4acoB)
bepnynnu

Cayuaiina | CinyvaiiHas  BenuunHa ¥ | OCBOMTH  NOHATHSA:  CllydaiiHas
| pacnpezeneHue BEIMYMHA, 3HA4YCHHE CIy4alHOU
BEJIMYMHA | BEPOSITHOCTEM. BEJINYUHBI, pacupeneneHue
(64) MareMaTtnueckoe OXUJaHUE | BEPOSATHOCTEH.

u jaucrepcus  ciaydaiiHoi | M3yyaTs M 00cy:KaaTh IpuUMEpHI

BEJIMYHHBI. [TpumMeps! | IUCKPETHBIX U HEIPEPBIBHBIX

MaTEMaTHUYECKOI0 OXHUAAHUA | CIlydalHBIX BEJIWYMH (pOCT, BeEC

KaK TEOPETUYECKOIO | YEJIOBEKA, YMCIECHHOCTb HACEJICHMS,

CPEIHETO 3HAUEHMs | ApyTHE€ H3MEHUYUBBIE  BEJIIMYUHBI,

BEJIMYHHBI. paccMaTpUBaBLIMECS B Kypce

[TonaTne o 3akoHe OONBIINX | CTATUCTHKH), MOJEJIBHBIX

qucel.
N3mepenne BeposSTHOCTEW C
IIOMOUIBIO 4acToT.
IIpumeHeHue 3aKOHAa
OO0JIBIINX YKCeT

CIIy4aiiHbIX BEJIHMYHWH, CBSI3aHHBIX CO
ClIy4yallHBIMH ombiTaMu  (OpocaHue

MOHETBI, HIpPaJIbHONM KOCTH, CO
CIIy4aiiHbIM BBIOOpOM

U T.IL.).

OcBauBarthp MOHSATHS:
MaTeMaTH4eCKOe OXKUJaHHE
CIIy4aiiHOM BEJIMYHUHBI KaK

TEOPETUYECKOe CpeAHee 3HayeHHeE,
JUCIIEPCUSl  CIIyYalHOM BEIWYMUHBI
KaK aHaJIOl JUCIEPCHHM YHUCIOBOTO
Habopa. Pemars 3agaum  Ha
BBIUNCIICHHE MaTEMaTHYECKOT O
OKUJaHUS U TUCHIEPCUN TUCKPETHON
CIIy4aliHOHM BEJIMYMHBI 10 3alaHHOMY
pacnpe/esieHnIo, B TOM 4Hciie 3a/1ay,
CBSI3aHHBIX CO CTPAXOBAaHUEM U JIOTE-

pesMH.
3HAKOMHTBCA C MaTeMAaTHYECKUM
0XKUJAHUEM u aucnepcuein

HEKOTOPBIX PpAaCHpElEeIeHU, B TOM
YUCIIE PpACHpEACNICHUsT CIy4ailHON
BEJIMYMHBI «YHUCIIO YCIIEXOB» B CEpUU
ncnbiTanuii - beprymmn.  M3yyarts
YacTOTy COOBITHS B MOBTOPSIIOIIUXCS
CIIy4aHBIX OMBITaX KakK CIyYalHYIO
BEIMYHMHY. 3HAKOMHTBCS C 3aKOHOM
O6onpmmx  uucen (B ¢opme
bepuynnu): npu OoNBIIOM YHUCIE
OTIBITOB YacCTOTa COOBITHS OJHM3Ka K
ero BeposTHocTH. Pemarhb 3agaum
Ha W3MEPEHHE BEPOATHOCTEH C IO-
MOIIIBIO YaCTOT.

O0cy:k1aTh posib 3aKOHA OOJBIIMX




Ha3anue | OCHOBHOe cojep:kaHue OcHOBHbIE BHAbI JAeSATEJbHOCTH | DJIEKTPOHHbIE
pasaeJna o0yyaromuxcst (uudposbie
(TeMbI) oOpa3oBareJib
Kypca HbI€ pecypchbl)
(umciio
4acoB)

yycell B OOOCHOBAaHUU YAaCTOTHOIO

METO/a U3MEPEHUSI BEPOSITHOCTEH.

OO0cy:k1aTh 3aKOH OOJIBIIUX YHCEI

KaKk TMpOSIBJICHUE CTAaTUCTHUYECKOU

YCTOMYMBOCTH B M3MEHYUBBIX

SIBIICHUSX, POJIb 3aKOHA OOJBIINX

yycel B TMPUPOAE U B JKU3HU

YeJI0BEKa
O6o0menn | [IpencraBienue nanHbiX. | lloBTOPATH HU3y4YECHHOE u
e, OnucarenpHas  CTAaTUCTHUKA. | BBICTPAUBATH CUCTEMY 3HAHUM.
KOHTpoJIb | BeposiTHOCTD ciayyaiiHoro | Pemarb 3aga4m Ha Ipe/iCcTaBlICHUE
(10 v) COOBITHSI. DNEeMEHTHI | ¥ ONUCaHUE JaHHBIX.

koMOuHaTopuku. CiyuyaiiHble
BEJIMYMHBI U pacrpe/iesieHus

Pemate 3agauMm Ha HaxOXACHUE
BEPOSITHOCTEH  COOBITHI, B TOM

YHucCJC B OIIbITax C
PAaBHOBO3MOKHBIMHU 3JICMCHTAPHBIMU
CO6BITI/IHMI/I, BCpOHTHOCTeﬁ
O6’I)CIII/IHGHI/I$[ n MNEpCCCUCHUA

COOBITUH, BBIUMCIIATH BEPOSITHOCTH B
ONbITaX C CEPUSIMU  CIyYaMHBIX
HUCIILITAHUN




		2022-09-19T08:46:48+0400
	00 c1 21 c3 d2 31 38 50 97
	Мицук Елена Юрьевна, директор




