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MMOACHUTEJIBHAA 3AIIMCKA

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IIPEJIMETA «MATEMATUKA»

PabGouass mporpamma 10 MaTeMaTHKe Juisi oOOydaromuxcsi 5—9 kjaccoB paspaboTraHa Ha OCHOBE
deneparbHOTO TOCYIapCTBEHHOIO OOPA30BATEIBHOIO CTaHAApTa OCHOBHOTO 00mIerooOpa3oBaHUs C y4ETOM U
COBPEMEHHBIX MHUPOBBIX TpeOOBaHMUH, NPEABSBISIEMBIX K MaTeMaTH4YeCKOMY OOpa3oBaHUIO, M TpaguIUAI
poccuiickoro oo6pa3oBaHusi, KOTOpbIE 00ECIIEYNBAIOT OBJIAJICHUE KIIIOYEBBIMU KOMITETCHIIUSIMH, COCTaBIISIFOIINMU
OCHOBY JJIsI HEIPEPHIBHOTO 00PAa30BaAHMUS M CAMOPA3BUTHSI, & TAKKE IIEJIOCTHOCTH OOIIEKYJIBTYPHOT' O, TUIHOCTHOTO
1 TIO3HABAaTEIbHOIO pa3BUTHs oOydaromuxcs.B paboueil nmporpammMe ydTeHbl HAeH M ToJjiokeHUs KoHuernmuyn
pa3BuTHs MaTeMaTHdeckoro oopasoBanusi B Poccuiickoit ®enepanuu.B snoxy uudpoBoii Tpanchopmanum Bcex
chep gemoBeUecKOl ACATESIIFHOCTH HEBO3MOYKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM HEJIOBEKOM 0e3 06a30Boit
MaTeMaTHYECKOW TMMOATOTOBKH. YK€ B MIKOJIE MAaTEMAaTHKa CIY>KHUT OIIOPHBIM IPEAMETOM Jjs HU3yUdCHUs
CMEXXHBIX TUCIUIIINH, a TTOCJIE IIKOJIBI PealbHON HEOOXO0IMMOCTBIO CTAHOBUTCSI HENIPEphIBHOE 0Opa3zoBaHue, 4YTO
TpeOyeT MOJTHOIIEHHONW 0a30BOHO0IIe00pa30BaTEIIFHON ITOATOTOBKHA, B TOM YHCJIEC W MaTeMaTHYECKOH. DTo
00yCIOBJIEHO TE€M, YTO B HAIIM JHU PACTET YUCIO NPOodeccuid, CBA3aHHBIX C HEIIOCPEICTBEHHBIM PHUMEHEHUEM
MaTeMaTHKU: U B cepe dPKOHOMHUKH, U B OM3HEcEe, U B TEXHOJIOTMYECKHUXOOJIACTIX, U Jla)Ke B IT'YMaHUTAPHBIX
chepax. Takum 006pa3zom, KPYTHIKOJIBHUKOB, JJIs KOTOPBIX MaTeMaTHKa MOXET CTaTh 3HAYMMBIM
OpeaMeTOM, paclIupsieTcs.

[IpakTHueckasl IMOJIE3HOCTh MAaTeMaTHKH OOYCIOBJIEHA TEM, YTOEE& MPEIMETOM SBIISIIOTCS (DyHIaMEHTAJIbHBIC
CTPYKTYphI HAIIETO MHpPA: MNPOCTPAHCTBCHHBIC (POPMBI U KOJUYCCTBCHHBIC OTHOIICHHS OT MHPOCTCUINNX,
yYCBanBacMbIX B HEIIOCPECACTBCHHOM OIIBITC, 1O JOCTATOYHO CJIOXKHBIX, HCO6XO,Z[I/IMI)IX JJI1 pa3BUTUA HAYYHBIX U
MIPUKJIAAHBIX UAei. be3 KOHKPEeTHBIX MaTeMaTHUEeCKNX 3HAHUM 3aTPYTHEHO IMTOHMMAHHUE IIPUHIIUIIOB yCTpPOiicTBa
U HCHOJB30BaHUSI COBPEMEHHOW TEXHUKH, BOCHPHUITHE M MHTEpHpeTalus pPa3sHOOOpa3HOW conMajbHOM,
9KOHOMHUYECKOM, MOMUTHYECKON HHpopManuu, Mainod(p@deKTHBHA MOBCEAHEBHAS NMPAKTUYECKasl NESITEIbLHOCTD.
Kaxnomy denoBeky B cBOEH >KHU3HHM MPUXOAUTCS BBINOIHITH PACUETHI U COCTABIISITH AJITOPUTMBI, HAXOJAUTh U
MIPUMEHSTE (POPMYJIbI, BIAJIETh IPAKTUUYECKUMH NPUEMAMH T'€OMETPUYECKUX U3MEPSHUM U NOCTPOCHUI, YUTATH
nH(poOpMaIIo, IPEJACTaBISHHYIO B BUJie TaOIuIl, AUarpamMM U rpaduKoB, )KUTh B YCIOBUSIX HEOIPEACIEHHOCTH U
IMOHUMATh BEPOSITHOCTHBIN XapakTep CIydaWHBIX COOBITHM.

OJHOBPEMEHHO C pacIIMpPEeHHEM chep NPUMEHEHHSI MaTEMAaTHKNB COBPEMEHHOM 0011ecTBe BcE OoJiee BaKHBIM
CTAaHOBUTCS MAaTEeMaTUYECKUI CTHITH MBIIIUICHUSI, TPOSIBIISTIONINNCS B ONIPEICIIEHHBIX YMCTBEHHBIX HaBbIKax. B
IIpollecce N3y4deHHsT MaTeMaTHKH B apceHall MPUEMOB M METOJOB MBIIUICHUS] YEJIOBEKA E€CTECTBEHHBIM
0o0pa3oM BKIIOYAKOTCS HWHAYKIHUS W JCAYKIHsA, OOOOIICHHME W KOHKPE TH3allus, aHajlhu3 W CHHTE3,
KiraccuduKanusl M cUcTeMaru3anusi, adcTtparnpoBaHne M aHajaorus. OOBEKTHl MaTEMaTHYECKHX yMoO3a
KJIIOUEHHH, MpaBWjla UX KOHCTPYHMPOBAHHUSI PACKPBIBAIOT MEXAHU3M JIOTHYECKHX ITOCTPOCHHH, CIIOCOOCTBYIOT
BbIpaboOTKEe yMeHHs (OpMyJIMpOoBaTh, OOOCHOBBIBATH M JIOKAa3bIBATh CYIKJEHUSI, TEM CaMbIM Pa3BUBAIOT
JIOTUYECKOe MbIIUIeHUEe. Beaymas poJib npuHajIe)KuTMaTeMaTuke U B GOPMHUPOBAHUN AJITOPUTMHUUYECKOM
KOMITOHEHTHI MBIIIICHHUS U BOCIIMTAHUHW YMEHHUN 1eHCTBOBATH MO 3a/JaHHBIM aJITOPUTMaM, COBEPIIICHCTBOBATH
M3BECTHBIE M KOHCTPYHPOBATh HOBBIE. B mpoiiecce pemnieHus 3agad — OCHOBOW y4deOHOM NesITeIbHOCTH Ha
YpOKax MaT€MaTUKU — PAa3BUBAIOTCA TAKIKEC TBOPpUECKasA UIIPUKITIaAHAA CTOPOHBI MBIITJICHUS.

OOyuenne wmareMaTuke AaéT BO3MOXKHOCTH pa3BUBATh Yy OOYYaOIMIMXCSI TOYHYIO, PalMOHAIBHYIO H
UH(POPMATUBHYIO pedb, YMEHHUEOTOUpATh HauOoJiee MOIXOJSIINE SI3bIKOBbIEC, CUMBOJIMYECKUE, rpaduiyeckue
cpeacTBa sl BRIPAXKSHHUSI CY>KJICHUH W HArJISIIHOTO UXIIPEACTaBICHUS.

Heo6xonnMbIM KOMITOHEHTOM O0MIEH KYJIBTYPBhl B COBPEMEHHOM TOJIKOBAHWU SIBIISIETCSI 00IIee 3HAKOMCTBO C
METOJaMHU ITO3HaAHUA I[eﬁCTBHTeJIBHOCTPI, npeacTaBJICHUC O MPEIAMETE U METOAAaxX MAaTeMaTUKHU, UX OTJINYUM OT
METO0B JIPYTUX €CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00 OCOOCHHOCTSIX IPUMEHECHHSI MaTeMaTHKH JJIs PEIICHUS
Hay4YHBIX W NPUKIAIHBIX 3amad. Takum oOpa3oM, MaTeMaTH4ecKoe oOpa3oBaHME BHOCHT CBOWl BKJIaJx B
(opmupoBanne OOUICHKYJIBTYPBI YSJIOBEKA.

N3yuyeHne MaTeMaTUKH TaK)Xe CIIOCOOCTBYET 3CTETUYECKOMY BOCIHUTAHUIO UEJIOBE€KA, MIOHMMAHHUIO KPAaCOTHl U
M3SIIECTBA MATEMAaTHYECKUX PACCYKICHUU, BOCIPHUSITHIO TEOMETPUYECKUX (DOPM, YCBOCHHIO MJIEW CUMMETPHUH.



HEJN U OCOBEHHOCTH U3YYEHMA YUYEBHOI'O ITPEIMETA
«MATEMATHUKA». 5-9 KIIACCBI

IIpropuTeTHBRIMH TIEJISIMU OOyYEeHUS MaTeMaTHKe B 5—9 Kiraccax sIBJISTFOTCS:

— (dopMupoBaHHE IEHTPAIBHBIX MATEMATHYCCKUX MOHATHH (YHCIIO, BEIMYMHA, TeOMeTprudecKasi Gurypa,
epeMeHHas, BEpOSATHOCTh, QYHKIIHSI), 00ECITEUHBAOIINX TPEEMCTBEHHOCTD U MMEPCIIEKTUBHOCTh MaTEMaTUYECKOTO
00pa3oBaHMsI 00YYAIOIINXCS;

— IOJIBEJICHNE O0yYarolMXcsl Ha JOCTYITHOM JJIsi HUX YPOBHE K OCO3HAHHUIO B3aWMOCBSI3M MAaTEMaTHKH MU
OKPY’KaIOIlIEr0 MHUpa, IOHUMaHNEe MaTEMAaTHKN KaK YaCTH OOIIEH KyJIbTypPhl YEJIOBEUECTBA;

— Pa3BUTHUC MHTCIIJICKTYAJIbHBIX 1 TBOPYCCKUX CIOCOOHOCTEH o6yqa101u1/1xc51, no3HaBaTEIbHOU AKTHUBHOCTH,
HCCIICA0OBATCIbCKHUX yMCHPIﬁ, KPUTHYHOCTHU MBIIUJICHHS, HHTEPECA K UBYUCHUIO MaTEMaTUKH,

— ¢dopmupoBanue GyHKIHMOHAIBHOM MaTEeMaTHYECKOW I'paMOTHOCTH: yMEHHS PacloO3HaBaTh IPOSIBICHUS
MaTEeMaTHYECKUX MOHATHI, OOBEKTOB U 3aKOHOMEPHOCTEH B pPEaANbHBIX JKU3HEHHBIX CUTYalUsIX U IPHU W3YyUYCHUU
JPYTUX Y4YEeOHBIX IPEAMETOB, HPOSIBJICHHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OpMYJIMPOBATh MX Ha S3BIKE
MaTeMaTHKH M CO3JaBaTh MaTEMAaTHYECKHE MOJENIH, NPHUMEHSATh OCBOCHHBIM MaTEeMaTHYECKHN ammapar Ijist
pelIeHNsT TPaKTUKO-OPHEHTHPOBAHHBIX 3a/1a4, HHTEPIPETUPOBATH U OIIEHUBATH MOJyYCHHBIE PE3yJIbTATHI.

OCHOBHBIC JUHHUU COJEp)XKaHHUsA Kypca MaTeMaTHKH B 5—9 knaccax: «YUmciaa W BBIYHUCICHUS», «Anredpar
(«AnreOpandeckue BBIPAKECHHS», «YpaBHEHUS U HepaBeHCTBa»), « DyHkmun», «['eomerpus» («I'eomerpuueckue
¢urypsr m ux cpoiicTBa», «l3MepeHHEreoMeTpHYECKHUX BEIMYHH»), «BeposTHOCT, M cratructuka». JlaHHbIE
JIMHUW Pa3BUBAIOTCS MApaIeIbHO, KaX/1asi B COOTBETCTBUHUC COOCTBEHHOM JIOTUKOM, OJTHAKO HE HE3aBHUCHUMO OJHA
OT Ipyroii, a BTECHOM KOHTaKTe U B3aumojaciictBuu. Kpome 3Toro, nx oObeAUHSIETIOTHYECKAsl COCTaBIISIONIAs,
TpaIUIIUOHHO MNpUCYyIIasds MAaTCMAaTHUKCHU IIPOHU3bIBAKOIIAA BCC MATEMATUICCKHUEC KYPChl U COACPIKATCIbHBICIIMHNN.
ChopmynnpoBanHoe B DenepasbHOM TOCYIapCTBEHHOM OQR30BAaTEIIbHOM CTAaHAAPTE OCHOBHOI'O OOIIETO
oOpa3oBaHMs TPeOOBAaHUE «YMETh OIIEPHPOBATH ITOHATHSIMH: OIPEACIICHUE, aKCHOMa, TeopeMa, J0Ka3aTeIbCTBO;
YMCHHE paciio3HaBaTb HUCTHUHHBIC U JIOXKHBIC BBICKAa3bIBaHUA, MPUBOAUTH NPUMEPBI U KOHTPHNPUMEPDLI, CTPOUTH
BBICKA3bIBAaHUS W OTPHUIIAHUS BBICKa3bIBAHUI» OTHOCHUTCSA KO BCEMKypcaM, a QOPMHPOBAHNE JIOTUIECKUX YMEHUN
pacnpenesnsieTcs IIOBCEM rojlaM oO0ydYeHHNsI Ha YPOBHE OCHOBHOTO 00mIero oopazoBanust. Conepxanue oOpa3oBaHUs,
COOTBETCTBYIOIIIEE IPESAMETHBIM pe3yjibTaTaM ocBoeHUs [IpuMmepHoii pabodeil nmporpamMMsbl, pacnpeeaéHHbIM 10
rogaM OOYYEHHS, CTPYKTyPHPOBAHO TaKHUM 0Opa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIHUITHAILHBIM BOIIPOCAM
oOyuaromuecss oOpallaJluch HEOJTHOKPATHO, YTOOBI OBJIAJICHHE MaTEeMaTHYECKHUMH TOHSTHSIMH W HaBBIKAMU
OCYIIECTBIISJIOCH IMOCJIEA0BATEIbHO U IOCTYNATEIbHO, C COOJIOJCHUEM MNPUHLMIIA MPEEMCTBEHHOCTH, a HOBBIC
3HAHUS BKJIKOYAIHUCH B OOI[YIO CUCTEMY MaTeMaTHYCCKUXIIPEACTABICHUNH 00y YarOIUXCsl, PACIIUPSISI U YTITyOJIsisi e€,
00pa3yst IpOYHBIE MHOXECTBEHHBIC CBSI3H.

MECTO YYEBHOTI'O ITPEIMETA «MATEMATUKA» B VYEBHOM IIVIAHE

B coorBercTBum ¢ dDenepasbHBIM TOCYJApCTBEHHBIM OOpa30BaTEIbHBIM CTAaHJAAPTOM OCHOBHOI'O OOIIEro
o0pa3oBaHUsA MaTEMaTUKASBIISIETCS] 00sI3aTEIBHBIM IIPEMETOM Ha JAHHOM ypOBHE oOpa3oBanus. B 5—9 kiaccax
y4eOHBIH Tpeamer «MaremaThka» TPaJIuIHOHHO HW3YydaeTcsl B paMKaxX CIEAYIOMIMX y4eOHBIX KypcoB: B 5—©6
KjIaccax — Kypca «MaremaTtuka», B 7—9 kiraccax — KypcoB «AnreOpax»(BKiItodasi 3JIEMEHTBl CTaTUCTHUKH U
Teopuu BeposiTHOcTeN) u «I eomerpusi». Hacrosimieit mporpaMmMoii BBOIAUTCS CaMOCTOSITCIIBHBIN y4eOHBIH Kypce
«BeposITHOCTE U CTATUCTHUKA».

Hacrosiuieit mporpaMmoii rnpeaycMaTpuBaeTcs BblJICJICHHE B yUeOHOM IJIaHe Ha U3yUYCHHUE MaTeMaTUKHU B 5—6
KJjaccax 5 yueOHBIX YacOB B HEJICIIO B TEUSHHE KaXK/I0T0 rojia o0ydueHus, B 7—9 kiaccax 6 yuyeOHBIX YacOB B HEJIEIIO
B TE€UYEHHUE KAXKJI0TI'0 rojia o0y4deHus,Bcero 952 y4yeOHbIX daca.

TemaTnueckoe IJIAHUPOBAHUE YUEOHBIX KypCOB M PEKOMEHIYyeMOE pacIpeneIeHHue y4eOHOro BPEMEHHU ISt
U3y4Y€HUs OTJAEIBHBIX TEM, NPEAJI0KEHHBbIE B HACTOSAIIEH MNporpaMMe, HaJg0 paccMaTpUBaTh KaK HNPUMEPHBIE
OPHUEHTHUPHI B IIOMOIIlbL COCTABUTEIIIO aBTOPCKOM paboueil mporpaMmebl U MPeXkK e BCEro yUuTento. ABTOp paboueit
MporpaMMbl BIIpaBe YBEJIWYUTH HJIN YMEHBIIUTH MPEUIOKEHHOE YHCIO Y4YEOHBIX YacOB Ha TEMY, 4YTOOBI
YrilyOuThCcsl B TEMaTHKY, OoJjiee 3aWHTEPECOBABUIYIO YYCHHWKOB, WJIM HAIlPaBUTh YCHJIMSI Ha IIPEOJIOJICHUE
3aTpyAHEHUH. JlOIyCTHMO Tak)Ke JIOKAJIbHOE IIepPEepaclpe/IeIEeHUEe W IIEPECTAHOBKA BJIEMEHTOB COAEPKaHUS
BHYTpPH JaHHOTO Kjacca. KoimdecTBO MPOBEPOUYHBIX padoT (TeMaTHYECKUH M WUTOTOBBIH KOHTPOJIb KadecTBa
YCBOEGHHsSI y4eOHOro Marepuana) U MX THII (CAMOCTOSITEIIbHBIE M KOHTPOJIbHBIE palOOThI, TECTHI) OCTAIOTCS Ha
ycMoTpeHue yunuTels. Takyke yduTellb BIIpaBe YBEJIMYUTh WM YMEHBIIUTH YUCIIO YYEOHBIX YacOB, OTBEAEHHBIX B
ITpumepHoit paboueit mporpamMme Ha 000OIIEHHE, MOBTOPEHUE, CUCTEMATH3AIUIO 3HAHWUI OOYyYarOIIUXCs.
EnuHCTBEHHBIM, HO TPUHUIMIIHAIBHO BAXXHBIM KPUTEPHUEM, SIBIISIETCS JOCTHIXKEHHE pPe3yJIbTaTOB OOyYeHUs,
YKa3aHHBIX B HACTOSIIEN IporpaMMe.



IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUAYUYEBHOI'O IIPEAMETA «MATEMATHKA»
HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHMUA

OcBoenune yuyebHOro mnpeamera «MaremaTuka» JOJDKHO OOecleuuBaTh JIOCTHIXKEHHE Ha YPOBHE OCHOBHOTO
oOmero o0pa3oBaHUsl CHEAYIONINX JIMYHOCTHBIX, METAIPEIMETHBIX M MPEAMETHBIX 00pa30BATEIBHBIX
pe3yJIbTaTOB:

JIMYHOCTHBIE PE3YJIbTATHI
JInuHOCTHBIE PE3yJIbTATHl OCBOSHUS IPOrPaMMBbl Y4eOHOTO penmeTa «MaremMaTnka» XapaKTepU3yIOTCs:

HanI/IOTI/I‘{eCKOG BOCIIMTAHUC!:

IPOSIBJICHUEM MHTEpeca K INPONIJIOMY W HACTOSIIEMY POCCHHCKON MaTeMaTHUKU, IEHHOCTHBIM OTHOIIIEHUEM K
JOCTHKEHUSIM POCCUMCKUX MaT€éMaTHKOB M POCCUMCKOM MAaTeMaTUYECKOMN IIKOJIbI, K MCIIOJb30BAHUIO DTUX
JOOCTHYKCHUH B IPYTUX HayKax U MPHUKIaIHbIXCPepax.

Fpa)l([[aHCKOC U JYXOBHO-HPABCTBEHHOC BOCIUTAHUC!

TOTOBHOCTBIO K BBIMOJIHCHUIO OOS3aHHOCTCH TIpakJaHWHA U peaJu3alluyd ero mpaB, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHHUPOBAHUS Pa3IMYHBIX CTPYKTYP, SBIICHHH, MPOLEIYP TPaKITAHCKOTO
obmrectBa (BBIOOPHBI, OONPOCHI U TMP.); TOTOBHOCTBIO K OOCYXKICHHIO DTHYCCKHUX IIPOOJIEM, CBS3aHHBIX C
OPaKTUUYECKUM NPUMEHEHUEM JIOCTHIKEHUN HAyKH, OCO3HAHUEM Ba)KHOCTU MOPAJIbHO-I?THYECKUX MPUHIIMIIOB B
A€ TENBHOCTHU YUYEHOTIO.

Tpynosoe Bocnuranue:

YCTAaHOBKOW Ha aKTUBHOC y4YaCTHE B PCIICHUH MNPAKTHYCCKHUX 3a7ad MaTeMaTHYCCKON HaIpaBICHHOCTH,
OCO3HAaHWEM BaXXHOCTH MAaTEMAaTHYECKOro oOpa30oBaHUs Ha MPOTSHKEHUM BCeH JKU3HU [UISL YCICIIHOM
npo(decCHOHAIBLHON EATEIBHOCTA U PAa3BUTHEM HEOOXO/MMBIX YMEHHI; OCO3HAHHBIM BHIOOPOM U MTOCTPOCHHUEM
WHIUBHUIYAJIbHOW TpacKTOpUH OOpa30BaHUs M JKU3HCHHBIX IUIAHOB C Y4YE€TOM JIMYHBIX HMHTEPECOB U
OOIIIEeCTBEHHBIX MOTPEOHOCTEH.

DCTEeTHUECKOE BOCITUTAHUE:

CITOCOOHOCTBHIO K OMOIOHMOHAJIBHOMY MW J3CTCTHYCCKOMY BOCIPUATHUIO MATCMAaTHYICCKHUX O6’I:CKTOB, 3aaa4,
pemeHHﬁ, paCCY)I(,Z[eHI/II;'I;yMeHHIO BHUACTHb MATCMAaTHUYCCKHUC 3aKOHOMCPHOCTHU B UCKYCCTBC.

HCHHOCTI/I HAaYYHOI'O IO3HAHUA:

OpI/IeHTaHI/Ief/'I B JACATCIBHOCTH Ha COBPCEMCHHYK CHCTCMY HAYYHbIX HpC,E[CTaBJ'ICHI/Iﬁ 00 OCHOBHBIX
3aKOHOMECPHOCTAX pa3BUTHA YCIOBCKa, IMpUPOAbI U O6H1€CTBa, MOHUMAaHHUEM MaTeMaTHYCCKOM HayKHN Kak
C(bepBI YEeJIOBEUYECKOM ACATCIBHOCTH, O3TallOB eé pPasBUTUSA 1 3HAYUMOCTHU [JIsI pasBUTUSA ITUBHUIIU3AIIUU,
OBJIAACHUEM SA3BIKOM MAaTCMAaTHUKHU U MaTeMaTHIECKOM KyJ'ILTypOﬁ KaK CpeACTBOM IMO3HAHUA MUpPA; OBJIaACHUCM
HpOCTCﬁLHPIMPI HaBbIKaMH UCCJIIEA0BATEIBCKOM ACSITEIBHOCTH.

dusnueckoe BocnuTanue, GHOPMUPOBAHNE KYJIBTYPBI 30POBbSI U IMOLMOHAILHOTO OJIArOMIOJIYYHSsI:

TOTOBHOCTBIO IIPUMEHSITh MaTEMaTHIECKNE 3HAHUSI B MHTEPECAaXCBOET0 3/I0POBBsI, BEJASHUSI 3I0pOBOTO 00Opa3a
J)KU3HHM (370pOBOE TMHUTaHHE, CcOajJaHCUPOBAHHBIM PEXHUM 3aHITHH W OTHbIXa, peryiisipHas Qusndeckas
aKTUBHOCTB); CPOPMHUPOBAHHOCTHIO HaBbIKA pedIIeKCHH, TIPU3HAHNEM CBOETO IIpaBa Ha OIINOKY M TaKOTO e
npasa Apyroro 4ejioBeKa.

DKOJIOTHUECKOE BOCIUTAHHE:

OpHeHTaHHeﬁ Ha NPpUMCHCHHE MAaTEMaTHUYCCKUX 3HAHUMW )18 pemi€Huda 3aJa4d B oOmnactu COXpPaHHOCTHU
Opr)KaIOH.[efI Cpceabl, IMJIIAaHUPOBAHUS IMOCTYINKOB M OLHCHKH HNX BO3MOXXHBIX HOCJ'IeI[CTBHfI JJIA 0pr>1<a}01uel‘/'1
cpeabl; OCO3HAHUCM ri100ajIbHOrO XapakTepa 3KOJIOIrn4eCKHuX np06neM " HyTeﬁ X pCIICHUS.

JIMYHOCTHBIE Pe3yNbTaThl, 00ECMIEUNBAIONINE ANANTAINI0 00YYaIONMErocs K M3MEHSIOIUMCS YCIOBHUSM COLMAILHON M IPUPOTHOM CpeIbl:

TOTOBHOCTBIO K JEHUCTBHUSIM B YCJIOBHUSIX HEOIPEACIEHHOCTH, INOBBIIIEHUIO YPOBHSI CBOE€H KOMIIETEHTHOCTH
qepes MPaKTUYSCKYHO ACSTSIILHOCTh, B TOM YHCJIE YMEHHE YUYUTHCS Y APYTHUX JIFOJICH, IPUOOPETaTh B COBMECTHOM
NESATEIIbHOCTHA HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIUU U3 ONbITA JAPYTHUX;

HEOOXOIUMOCTRIO B (DOPMUPOBAHUU HOBBIX 3HAHUI, B TOM YHCIe (POPMYIIMPOBATH HJICH, MOHSTHUS, THIIOTE3bI
00 oOBeKTax " SIBJICHUSIX, B TOM YHCJE paHee HE M3BECTHBIX, OCO3HaBaTh Ae(PHUIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEN, MJIIAaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYID CHTYAIIMIO, BOCHPHHUMATHh CTPECCOBYIO CHUTYAIIUIO KaK BBI3OB,
TpeOYIOMNH KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMBbIE pENISHUS U AeUCTBHSI, POPMYITUPOBATH U OIICHUBATH
PHCKH U ITOCIESACTBUS, (POPMHUPOBATH OMBIT.



METAIIPEJIMETHBIE PE3VJIbTATBI

MerarpeaMeTHbIe pe3yJIbTaTbl OCBOCHHUS MPOrpaMmbl yueOHOTO mpeamera «MaTeMaThukay XapaKTepHU3YIOTCs
OBJIAJICHUEM VHUBEPCALbHLIMU HO3ZHAGAMETIbHBIMU OCUCMBUAMU, YHUBEPCALbHBIMUKOMMYHUKAMUBHBIMU OeliCMEUAMU
U YHUBEPCATLHBIMU PEZYAAMUBHBIMU OCUCMEUSIMU.

1) VHuueepcanohvle RO3ZHA8amMeENbHbIE OCUCMEUs 00eCneuusaiom Qopmuposanue 6azoebix KOZHUMUGHBIX NPOYECCO8
ooyuaiowuxcs (oceoenue Memooo8 NO3ZHAHUSL OKPYICAIOWe20 MUpd;, NPUMEHEHUE JI02UYeCKUX, UCCIe008aAMEeNbCKUX
onepayuil, ymenuil pabomamo ¢ uHgopmayuetr).

basoBrle nornyeckue IeUCTBUSA:

—  BBIIBIATH W XapaKTEepH30BaTh CYMICCTBEHHBIC IIPU3HAKH MAaTEMAaTHYECKHUX OOBEKTOB, HOHSITHIA,
OTHOLICHUH MEXIy HOHATHUSIMU; GOPMYJIMPOBATH ONpPEJCIICHUs] MOHSTHI; yCTaHaBJIWBATh CYIECTBEHHBIN
MpU3HaK Kjlaccu(UKaINU, OCHOBAHHUS s 000OIICHUSI 1 CPAaBHEHUSI, KPUTEPHUU IIPOBOANMOIO aHaIHN3a;

—  BOCIPUHHUMATh, (OPMYJHUPOBATH U MPEOOPA3OBBIBATH CYXXICHHS: YTBEPAHWTEIbHBIE W OTPHUIATEILHbBIC,
€IMHUYHBIC, YaCTHBIC U 00IIUe; yCIOBHEIE;

—  BBISIBIATH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NpOTHBOpeuust B ¢akTax, HJAaHHBIX,
HAOJIOACHUSX U YTBEPKICHUAX; IpeAIaraTh KPUTESPHUH s BBISIBIICHNUSI 3aKOHOMEPHOCTEH M IPOTHBOPEUMIA;

—  JejaTh BBIBOJABI C MCHOJIB30BAHUEM 3aKOHOB JIOTUKH, JAEAYKTUBHBIX U HMHIAYKTUBHBIX YMO3aKJIIOUEHUH,
YMO3aKJIIOUEHUH 110 aHAJIOTUH;

—  pa3dupaTrh J0OKa3aTeJbCTBA MAaTEMAaTHYECKHUX YTBEPXKICHHH (IMpsiIMble W OT HPOTHUBHOIO), MPOBOJWUTH
CaMOCTOSITEJIbHO HECJIOXKHBIE JIOKa3aTeJIbCTBA MaTeMaTHYeCKUX (aKTOB, BBICTpaWBaTh apryMEHTAIUIO,
MIPUBOJUTH IIPUMEPHI U KOHTPIPHUMEPHI; 0OOCHOBBIBATH COOCTBEHHBIC PACCYIKICHUS;

—  BbIOMpaTh cmoco0 pelreHus ydeOHOH 3anadm (CpaBHHBATh HECKOJIBKO BapHMaHTOB PEIICHMS, BBIOMpPATH
Hanbosee MOAXOASAIINIC y4ETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBbie uccnenoBaTeNnbCKue JEHCTBUS:

— HCITIOJIb30BaTh BOIIPOCHI KaK HMCCJIENOBATEIbCKUM HHCTPYMEHT ITO3HAHUs; (OPMyIUpOBATH BOMIPOCHI,
(pukcupyromue npoTuBopeyne, NpodieMy, CAaMOCTOSITEIILHO YCTaHaBJIMBAaTh UCKOMOE M JlaHHOe, (hOopMHUpOBATH
TUNoTe3y, apryMEHTHPOBATh CBOIO MO3UIIUIO0, MHEHHUE;

— MMPOBOJIUTE TI0 CaMOCTOSATEIBHO COCTABJICHHOMY IUIaHY HECJIOXXHBIH OSKCIIEPUMEHT, HeOOJBIIoe
HCCJIEOBAHUE I10 YCTAHOBJICHUIO OCOOEHHOCTEW MaTeMaTHYECKOro O0BEKTa, 3aBUCHUMOCTEN OOBEKTOB MEXKIY
coboii;

— CaMOCTOSITENILHO (OPMYJTHPOBATH O0OOIIEHUS] U BBIBOJBI 110 PE3yJIbTaTaM MPOBEAEHHOTO HAOIIOICHUS,
HCCJIEJOBAHUSI, OIICHUBATh JOCTOBEPHOCTH MOJIYUYEHHBIX PE3yJIbTATOB, BHIBOJIOB U 0000IICHHI;

— MPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIIIBUTATh MPEIIOJIOKEHUS O €r0 Pa3sBUTHH
B HOBBIX YCJIOBHSX.

Pa6ora ¢ unpopmarnueii:

—  BBISBJIATH HEJOCTATOYHOCTH M H3OBITOYHOCTH WH(POPMAIIWM, JAHHBIX, HEOOXOIMMBIX JUIS DPEIICHUS
3a1a4M;

—  BBIOWpAaTh, AaHAJTW3UPOBATH, CHCTEMATH3UPOBATH U MHTEPIPETUPOBATH HHPOPMAIIUIO PA3ITHYHBIX BHIOB U
¢dopmMm mpeacTaBiicHUS

— BbIOUpaTh (Gopmy ImpejacTaBiieHHss HWHOOPMAUHMKW M WILIIOCTPUPOBATH pelIaeMble 3ajladyd CXeMaMHu,
IHarpaMMaMu, WHOM Tpa@uKoi M X KOMOWHAITHIMH;

— OLIEHUBATh  HAJNEKHOCTh  HMHGOPMALMU MO  KPUTEPHUSIM, MPEII0KEHHBIM YUYUTENEM UIIN
c(hOPMYJIMPOBAHHBIM CAMOCTOSITEJILHO.

2) Vhugepcanvhvle KOMMYHRUKAMUGHBLE 0eliCmEUst 00eCneyusaom chopmuposaHnoCmb COYUAIbHBIX HAGLIKOG
obyuaruuxcs.

OO01enue:

— BOCHIPUHUMATHh B (POPMYJINPOBATH CYXKJICHHUS B COOTBETCTBHH C YCIIOBHSIMHU M LEISIMH OOIIEHUS; SICHO,
TOYHO, TPAMOTHO BBIPa)kaThb CBOIO TOUKY 3PEHHUSI B YCTHBIX M NMUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOIy
pelIeHus 3a1aui, KOMMEHTHPOBATh MOJYYSHHBIH pPe3ynabTarT;

— B XOJIe OOCYXXJI€HMSI 3a/JaBaTh BOMNPOCHI IO CYIIECTBY OOCYXJaeMOH TeMbl, MPOOJIEMBI, pelraeMou
3aJa9¥, BBICKA3bIBAaTh MW, HAIIEJICHHBIC HAa ITOMCK PEIISCHUS; COIIOCTABIIATh CBOU CYXIACHUSC CYXJICHUSIMA
JIPYTUX YYaCTHHUKOB JHMaJiora, OOHApY’>KHMBATh pa3JIndHe W CXOJACTBO IO3WIUH; B KOPPEKTHOH (Qopme
(opmynmpoBaThs pa3HOIJIACHS, CBOW BO3Pa’KECHUS;

— OPEACTaBIISATh PE3yJbTAThl PEUICHHUS 3aadM, dKCIIEPUMEHTa, MCCISIOBAaHUS, IIPOSKTA; CAMOCTOSITEIIFHO
BBIOMpATH (pOpMaT BBICTYIUICHUS C Yy4ETOM 3a/1a4 NIPE3eHTAIMH 1 OCOOCHHOCTEH ay IUTOPHH.

CoTpyaHUYECTBO:

— IHOHHUMAThb U HCIOJb30BaTh NpeUMylHIE€CTBA KOMaHI[HOfI " HH,Z[HBHI[yaJ'II:HOﬁ pa6OTLI nopu pelIeHuunu
y‘le6HBIX MaAaTEMaTHYCCKUX 3a/aa4,

— TIIpUHAMATH I€Jdb COBMECTHOHN [AESTEJIFHOCTH, IUIAaHUPOBATh OPTaHU3AIMIO COBMECTHOH paboTHl,
pacnpenensiTb BUIABI padOT, JTOTOBapUBaTHCS, OOCYX IaTh NPOIECC U pe3yiabTaT padoThl; 0000maTh MHEHUS



HECKOJIBKHUX JIFOJCH;

— Y4YacTBOBATh B IpynmnoBbIX popmax paboThl (00CyXIeHUsI, OOMEH MHEHHUSIMH, MO3TOBBIE€ IIITYPMBI U JIp.);
BBIMOJIHSITh CBOKO YacTh Pa0OTHI U KOOPIAUHUPOBATH CBOU JICUCTBUS C JAPYTHMMH YICHAMH KOMAaHIbI; OI[CHUBATH
KadecTBO CBOEIrO BKJIaJ1a B OOIIHI MPOAYKT 10 KPUTEPHUIM, CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vuusepcanvnvie pezynsmuenvie Oeicmeus 00ecneuusaiompopmuposanue CMblCI08bIX YCMAHOBOK U JHCUSHEHHbIX
HABBIKOB TUUHOCIL.

CamoopraHusarusi:
— CaMOCTOSITEJIBHO COCTaBJISITh IUJIaH, aJCOPUTM pelIeHHs 3ajJadyd (MWJIM ero 4acTbh), BBIOMpATh CIOCO0O
pemreHus ¢ y9€TOM HMEIOIIHNXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh U KOPPEKTHPOBATH
BapHaHTHI PELICHUH C Yy4ETOM HOBOM MH(pOpMAINH.

CaMOKOHTPOJTB:
— BJAJAETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISI MpOIlecca U pe3ysbTaTa PEeUICHUs] MaTeMaTHYeCKOMN
3a1a4u;
— ITpeIBHUACTH TPYIHOCTH, KOTOPBIE MOTYT BO3HHUKHYTBH IIPH PCIICHHH 3aJadd, BHOCHUTH KOPPSKTHBBI B
JIeSITEJIbHOCTh HA OCHOBE HOBBIX OOCTOSITEJILCTB, HAJICHHBIX OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;
— OLICHUBATh COOTBETCTBHE pe3yJbTaTa ISSITEIBHOCTH IIOCTAaBJICHHOW LN U YCIOBHUSM, OOBSACHSTH
MPUYUHBI JIOCTHKEHUSI UIHW HEJIOCTHXKECHUS IEJIM, HAaXOJIUTh OIINOKY, 1aBaTh OLIEHKY IPHOOPETEHHOMY OMBITY.

[MPEJIMETHBIE PE3YJIbTATDI

IIpenmeTHBIe pe3ysibTaThl OCBOCHUS Paboueil mporpaMMbl O MaTeMaTHKE IPEICTABJICHBI 110 TogaM 00y YeHUs
B CJIEIYIOIIMX pa3jeliaX MporpaMMbl B paMKaxX OTACIBHBIX KypcOB: B 5—6 kiaccax — Kypca «MaremMaTukay,
B 7—9 kjaccax — KypcCOB
«Anredpay», «I'eomerpus», «BeposiTHOCTh U CTATUCTHUKA .

PaszBuTHe JIOrMYeCKHX NOPEIACTAaBICHUNA W HABBIKOB JIOTHYECKOI'O MBIIUICHHS OCYILISCTBISCTCS Ha
MIPOTSKEHHUU BCEX JIET OOYUYEHHUsI B OCHOBHOM LIKOJIE B paMKaX BCeX Ha3BaHHBIX KypcoB. [Ipennosnaraercsi, 4To
BBIITYCKHUK OCHOBHOM IIKOJIBI CMOXET CTPOUTH BHICKA3bIBaHHsS M OTPUIIAaHUs BBICKa3bIBAaHUM, paclo3HaBaTh
HCTUHHBIC W JIOKHBIC BBICKa3bIBAaHUS, NPUBOJAUTH MPUMEPbl U KOHTPIPUMEPHI, OBJaACeT IOHSITHIMU:
omnpeJieJIeHHEe, aKCHUOoMa, TeopeMa, JO0Ka3aTeJIbCTBO — M HAYYMTCS HCHOJIb30BaTh MX IIPU BBIITOJHCHUH
Y4YE€OHBIX U BHEY4UYeOHBIX 3aj1ad.



PABOYAA IPOT'PAMMA
YYEBHOI'O KYPCA «'EOMETPHUS». 7- 9 KJIACCHI

LEJIN U3YYEHNSA YYEBHOI'O KYPCA

«MaremMaTuKy y>ke€ 3aTe€M Y4YUTh HaJ0, 4YTO OHAa yM B IOPSIAOK NPUBOJAUTY», — MHUCAT BEIUKUHN pycCKuit
yueHbslii Muxann BacunseBud JIJoMmoHOCOB. M B 3TOM COCTOHUT OJHA U3 ABYX IIeIeH OOYyUCHHUATCOMETPUH KakK
COCTaBHOW YACTH MaTEeMaTHKH B IIKOJIe. DTOH NEINMCOOTBETCTBYET AOKa3aTelbHAs JIMHUS IIPEIIOJaBaHUs
reomerpuun.Crieayst MpeacTaBjIeHHON pabodeld mporpaMme, Ha4yWHasl C CeAbMOrOKJIacca Ha YpOKax reoOMeTpHHU
0o0ydaromuicss y4YUTCs NPOBOJAMWTH IOKA3aTEIbHBIE PACCyXICHHUS, CTPOUTH JIOTHYECKHE YMO3aKIIOUCHHUS,
JOKa3bIBaTh UCTUHHBIE YTBEPKAECHUSA U CTPOUTHh KOHTPIPUMEPHI KJIIOKHBIM, OTPOBOJAUTH PACCYKIECHUSI «OT
OPOTHUBHOIO», OTJIMYaTh CBOWCTBAa OT NPU3HAKOB, (opMyIHMpoBaTh OOpaTHBIE YTBEPKJICHUS. Y YCHUK,
OBJIAJICBIINI MCKYCCTBOM pacCy’kJaTh, OyJAeT MPUMEHSITHETO U B OKpy’karomel >kxu3Hu. Kak nmucan reomerp u
nenaror Urops®@enoposud lllapbiruH, «JIFOABMHA, TOHUMAIOIIHUMHA, YTO TAKOE JOKA3aTENbCTBO, TPYAHO U JaKe
HEBO3MOXXHO MAaHHUIYJIUPOBaTh». 1 BATOM COCTOUT Ba)KHOE BOCIHUTATEIILHOE 3HAUEHHE H3YUYEHHUS F€OMEeTpUH,
IpUcyllee HMMEHHO OTEYEeCTBEHHONl MaTeMaTuueckol 1mikojie. BmMecte ¢ TeM aBTOpBI IIpOTrpaMMBbI
IPEIOCTEPETAIOT YUYUTENs OT H3JINIIHETO (opMannu3Ma, OCOOCHHO B OTHONICHWHW HAaYal W OCHOBAaHWH
reomerpun. @Ppaninysckuil matematuk JKan J[peqoHHe IO 3TOMY HOBOAY BBICKa3ajics Tak: «YTo kacaeTcs
JIETMKATHOH MPOOJIEMBIBBEACHUS «aKCHOM», TO MHE KaXKETCsI, UTO Ha IIEPBBIX ITIOpax HYKHO BOOOIIe n3derathb
OPOU3HOCUTH CaMO 3TO cJI0BO. C Apyrou >KE€CTOPOHBI, HE CJIEeAyeT yHyCcKaTb HHM OJHONW BO3MO>HOCTH
TaBaTBIIPUMEPHI JIOTHIECKUX 3aKJIIOUEHUI, KOTOPhIE Ky/1a B OOJbIICH Mepe, YeM HAesT aKCHUOM, SIBIISIFOTCS
HCTHUHHBIMU U €AUHCTBCHHBIMHA
JABUraTEIIMHU MaTEMATUYECKOTO MBIIILIECHUS .

BTopoll nenbsro u3ydeHusi F€OMETPUU SBJIAETCS HUCIIOJb30BaHUEEE KaK MHCTPYMEHTA IIPU PELICHUU KaK
MATEMAaTUYICCKUX, TaK U MNPAKTHUYCCKUX 3adadY, BCTpCUHAOIINXCA B peaﬂbHOﬁ ku3HU. OKOHYMBILHI KypcC
T€OMETPHUHN HIKOJIBHUK JOJIKEH OBITH B COCTOSIHUH OIPEICIINTh T€OMETPUIECKYI0 (DUTYypy, ONHCATh CIOBAMHU
TaHHBIA 4epTEX WM PUCYHOK, HAWTH IUIOUIAZb 3€MEJIBHOTO YYacTKa, PacCUYUTaTh HEOOXOAWMYIO UIMHY
OINTOBOJIOKOHHOT'O KabeJst M TpeOyeMbIe pa3Mephl rapaka JJisi aBTOMOOMIISI. DTOMY COOTBETCTBYETBTOpAsl,
BBIYHCIINTEIbHAS JIMHUS B U3yYE€HUHU T€OMETPHUHM B IIKOJIE. [laHHasi IpaKTUYeCKasl JIUHUSA SIBISIETCSI HE MEHEE
Ba)KHOH, ueM mepsast. Emé IlnaTton npennuceiBai, 4Tobbl «rpaxkaane [IpekpacHoro ropojia HU B KOEM CiIydae
HE OCTaBJISLIM T€OMETPHIO, Beb HEMAIIOBAYKHO Jaxke M0O00YHOE €€ MPUMEHEHUE — B BOCHHOM JIeJjIe J1a, BIPOYEM,
M BO BCEX HayKax — JJIsI Jy4IIero MX YCBOCHHsS: MBI BeJb 3HaeM, Kakas OeCKOHeYHas pa3HHIla CYIIECTBYET
MEXJy YeJIOBEKOM MNPHUYACTHBIM K TE€OMETPHUHM M HENPUYACTHBIM». [ 3TOr0 YYHUTEII0 PEKOMEHAYETCs
nonbupats 3aJadd  OPAKTUYECKOTO XapakTepa JJIsi paccMaTpUBAaeMbIX TEM, YUYHTh JeTeld CTPOUTH
MaAaTEMATHYCCKUEC MOJCIU PCAJTbHBIX ) KU3HCHHBIX chyauHﬁ, IPOBOJAUTH BBIYHUCICHHA U OICHUBATHL aJICKBATHOCTD
NOJIydeHHOro pesynbrata. KpaliHe BaXHO NOAYEPKUBATH CBSI3U TE€OMETPUU C JAPYTUMH IIpeJIMETaMH,
MOTUBUPOBATH UCITOJIB30BATh OIIPCACICHNA T€COMETPUICCKUX (I)I/H‘yp nu HOHHTHﬁ, JACEMOHCTPUPOBATH IPUMEHCHUC
MOJIYYCHHBIX yMEHUH B (U3UKE U TEXHUKE. DTH CBSI3M HaWOoJiee SIPKO BHIHBI B TeMaxX «BekTopsi»,
«Tpuronomerpuueckrne COOTHOIIEHU», «Mertoa koopauHat»u «Teopema ITudaropar.

B 3akmrouenne conuiémcsi Ha BEJIMKOro MaremMarnka W actpoHoma Moranna Kemiepa, utoOwl emié pas
MOIYCPKHYTh U METANpeIMETHOS, U BOCHUTATEIIbHOE 3HaYeHHEe reomerpuu: “Geometria una et aeterna est in

:99]

mente Dei refulgens: cuius consortium hominibustributum inter causas est, cur homo sit imago Dei”"'.

MECTO YUEBHOI'O KYPCA B YUEBHOM IIJTAHE

CornacHo ydyeOHOMY mjlaHy B 7—9 kjlaccax m3ydaeTcsl yueOHBIN Kypc «l'eomeTpus», KOTOPBIM BKIIOUAET
ClIeIyIOllIMe OCHOBHBIE pa3zesibl cojepkanus: «I'eomerpuueckre GUrypbl U1 UX CBOMCTBa,
«/3MepeHne TeOMEeTPUUECKUX BEIHUYHH», a TakkKe «JlekapTOBBI KOOPAMHATHI Ha INIOCKOCTHY», «BeKkTopnI»,
«ABmxenns minockoctn» U «IIpeoOpazoBaHust 1TOTO0US».

VY4eOHBIN IUTaH IpeyCMaTPUBAET U3yUEHHE TEOMETPHUH Ha 0a30BOM yPOBHE, HCXOISI U3 HE MeHee 68 yueOHBIX
JacoB B yu4eOHOM rojy, BCero 3a Tpu roga obydyenuss — He MeHee 204 yacos.

! TeoMmeTpus equna U BeyHa, oHa 6iucraeT B boxxbeM ayxe. Halra npu4acTHOCTb K HEH CIIY>KUT OJHUM U3 OCHOBAHHM,
MO KOTOPBIM YEJIOBEK JIOJDKEH ObITh 0Opa3zoM boxxbum (http://www.astro-cabinet.ru/library/ Kepler/Tab_1.htm)



COIEPXAHUE YUYEBHOI'O KYPCA (I10 TOJJAM OBYYEHI )

7 xnacc

Havaneable moHsTHs reomeTpun. Touka, mpsMasi, OTPe30K, Jayd. Yroj. Buasl yrios. BeprukanbHble u
cMexHble yribl. buccexkrpuca yrna. JlomaHasi, MHOroyroabHuk. [lapannenbHOCTh U HEPHEHAUKYISIPHOCTH
MPSIMBIX.

Cummerpuunble Gurypsl. OCHOBHBIE CBOMCTBA OCEBOW cUMMeTpUHU. [IpuMepbl CUMMETpPHH B OKpY’Karoliem
MUpe.

OCHOBHBIE ITOCTPOCHUSI C HOMOUIBIO IUPKYJISI M NTUHEHKHU. TpeyroiasHuK. BeicoTa, Mennana, OuccekTpuca,

UX CBOMCTBA.

PaBHOOEnpEHHBII U PABHOCTOPOHHUI TPEyrojibHUKHA. HepaBeHCTBO TpEeyroJbHUKA.

CBolicTBa 1 MPU3HAKN PAaBHOOEAPEHHOTO TPpEyTOJIbHHUKA. [IpH3Haku paBeHCTBA TPEYTOJIBLHUKOB.

CBoiicTBa W TIPU3HAKM TMapaUICIBHBIX MpsiMbIX. CyMMa YIJIOB TpEyroJdbHHKAa. BHEIIHWE yTIiIbl
TpEyrojabHUKA.

IIpssmoyronbHEIIT TpeyrodpHHUK. CBOWCTBO MEIHAHBI IIPSIMOYTOJIBHOTO TPEYTrOJIbHUKA, IMPOBEAEHHON K
rurnoTeHy3e. [Ipu3sHakupaBeHCTBA NPSIMOYTOJIBHBIX TPEYTrOJIBHUKOB. IIpsMOyroibHbIil TPEyTrOJIBHUK C YIJIOM B
30°.

HepaBeHncTBa B reoMeTpum: HEpPAaBEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O JIMHE JOMaHOW, Teopema o
OosbplLIEM yTJIe U OOJBIICHCTOPOHE TpeyroabHuKa. [lepneHanKysip 1 HaKJIOHHas.

I'eomeTpuueckoe MecTOo TOYeK. buccekTpuca yria W CEpeaUHHBIM MNEPHNEHIUKYISIP K OTPE3Ky Kak
reoMeTpUUEeCKHEe MecTa TOUYEeK.

OKpyY>KHOCTBh M KpPyT, XOpJZla U AUaMeTp, UX CBOWcTBa. B3amMHOEpacnoI0)KeHNE OKPY>KHOCTH U IIPSMOU.
KacarenbHass u CeKyllasds K OKPYXHOCTH. Opr)KHOCTI), BIIMCaHHasA B YTOJL. Bnucannass u omnucaHHas
OKPY>KHOCTH TPEyTrOJbHHUKA.

8 kiacc

Yetpipéxyronpanukn. [lapamienorpaMmm, ero mNpu3HAKH W CBOWCTBA. YacTHBIC cilydad mapajjeiorpaMMoOB
(MpsIMOYTOJILHUK, pOMO, KBaJIpaT), UX IIPU3HAKHU U cBoWcTBa. Tpaneuus, paBHOOOKas Tparenus, e€ cBoiicTBa
" TIpyu3HaKu. [IpssMoyrosabpHas Tpanenus.

Merton ynBoenus menuansl. llenTpanbHas cumMmerpus. Teopema dajeca U TeopeMa O INPONOPLUOHAJIBHBIX

OTpe3Kax.

CpeaHue JIMHUH TpEeyTrojbHUKA U Tparnenuu. LleHTp Macc TpeyroibHHUKa.

ITogoOue TpeyroabHUKOB, KO3 urnent noxodus. [IpusHaku momoous TpeyronbHUKOB. [IpuMeHeHNEe 101001

MIPpU PEIICHNHN NPAKTHYECKUX 3a/]ad.

CpoiicTBa momaaei reomerpudaeckux Gpuryp. @opmyIisl s IUTOLIAAH TPEYyrOJIbHUKA, TapajjiejiorpaMmma,
poM6a u Tparenuu. OTHOIIEHHE MIoManeii mMogOOHBIX QUTYD.

Brraucnenue rromaaeil TpeyroibHUKOB 1 MHOTOYTOJIbHUKOB Ha KjieT4aToil Oymare.

Teopema I[Tudaropa. [Ipumenenue teopemsl [Tndaropa npu pemeHnH NPakKTHYSCKUX 3a1ad.

CHHYC, KOCHHYC, TaHICHC OCTPOro yrjia NPsSMOYTrOJBHOTO TpeyrojibHuka. OCHOBHOE TPUIOHOMETPHYECKOE
TOX1ecTBO. Tpuronomerpuyeckue pyHkruu yrios B 30°, 45° u 60°.

BrnmcaHHble M HEHTpaJIbHBIC YIJIBI, Yroj MEXJIy KacaTeJdbHOH W XOpHoW. YTIbl MEXAy XOpIaMu H
CeKylIMMHU. BryMcaHHbBIE W ONMCaHHBIC YeThIPEXYTrONbHUKH. B3auMHOE pacrioyioKeHHe ABYX OKPYKHOCTEH.
KacaHue okpy»xHOCTei. O0uIMe kacaTeabHble K IByMOKPY>KHOCTSIM.

9 KJacc

Cunyc, kocuHyc, TaHreHc yrjioB ot 0 no 180°. OCHOBHOE TPUTIOHOMETPHUUECKOE TOXKIECTBO. DopMyJibl
MIPUBEICHUS.

Pemenne TtpeyrosbHuKoB. Teopema KOCHHYCOB W TeOpeMa CHHYCOB. PelieHwe MNpaKTHYEeCKHX 3aaad ¢
HUCHOJIb30BAHUEM TE€OPEMBIKOCUHYCOB B TEOPEMBI CHHYCOB.

IIpeoOpaszoBanue mogodus. [loqodue COOTBETCTBEHHBIX DJICMEHTOB.

Teopema 0 MPON3BEICHUH OTPE3KOB XOPJ, TEOPEMBI O IIPOU3BEACHUHN OTPE3KOB CEKYIINX, TEOpEeMa O KBaJapaTe
KacaTenbHOM.

BexTtop, nnnHa (MOIYyJB) BEKTOpPA, COHAIIPABICHHBIE BEKTOPHI, IPOTHBOMOJIOKHO HAPaBJICHHBIE BEKTOPHI,
KOJUTMHEApHOCTHh BEKTOPOB, PABEHCTBO BEKTOPOB, OIIEpaAIlMH HAJ BEKTOpaMH. Pa3nmokeHue BEeKTopa Mo JABYM
HeKOoJUTMHeapHbIM BekTopaM. KoopamuaTtel BekTopa. CKaJIsIpHOE NPOU3BEICHHUE BEKTOPOB, IPUMEHEHHUE TS
HaXOXJEHUs JJIUH U YTJIOB.

JlekapTOBBI KOOPAMHATHI Ha TNIOCKOCTH. Y paBHEHUS IPAMOI U OKPYKHOCTH B KOOPpAMHATAX, IIEpecedeHUe
OKpY>KHOCTEH U NpsIMBIX. MeTOJI KOOpJAUHAT U €r0 NPUMEHEHUE.

IIpaBunbHBIE MHOTOYTOJNBHUKH. JIMHA OKpY>XKHOCTU. I'pagycHasiu paguaHHasi Mepa yrijia, BbIYUCIEHUE JIIUH
AyTr okpy>kHocTel. Ilnomane Kpyra, cCeKTopa, CErMEeHTA.

JIBMO>KEHUS MIIOCKOCTH M BHYTPEHHHE CUMMETpHUU PUryp (dIeMeHTapHbIe IIpeacTaBieHus). [lapaninenbHbrit
nepeHoc. IloBopor.



[IJIAHUPYEMBIE TIPEJIMETHBIE PE3VJITATBI OCBOEHHUS ITIPUMEPHOI PABOYEM [TPOTPAMMBI KYPCA
(ITO TOAAM OBYYEHU )

OcBocHUE yueOHOTo Kypca «I'eoMeTpusi» Ha ypOBHE OCHOBHOT'O 00IIero oopa3oBaHUs JOJKHO 00CCIIeYnBaTh
JOCTHIKEHHE CIESAYIONNX MPEeAMETHBIX 00pa30BaTeIbHBIX PE3YJIbTATOB:
7 KJjacce

—  Pacno3naBaTh uW3ydeHHBIE TeOMETpHYECKHE (QUTYpBI, ONpPEIedsATh UX B3aUMHOE pPacCIOJIOKEHUE,
n3o0pakaTh T€OMETPUUECKHE (UTYpPHI; BBIMOJHITH YEPTEKHM MO YCIOBHIO 3anadu. V3MepsATe JuHEIHBIE U
YIJI0BBIE€ BEJIUYUHBL. PemaTe 3a1aud Ha BBIYHUCIIEHUE JUIMH OTPE3KOB U BEJIMYUH YTJIOB.

— HCJ’IaTL pr6yIO OLCHKY JUHEHHBIX H YTJIOBBIX BCJIMYUH HIPEAMETOB B peaﬂLHOﬁ JKU3HU, pasMEpoB
OpUpOAHBIX 00beKTOB. PasnuuaTh pasMEepbl 3TUX 00BEKTOB I10 OopsAAKY BCIIUYNHBI.

i CTpOI/ITL YCPTCIKU K TCOMETPUICCKUM 3aJavdaM.

— Ilonp30BaThcsl HOpHU3HAKAMH PABEHCTBA TPEYTOJBHUKOB, HCIOJIb30BaTh MPHU3HAKM U CBOMCTBaA
paBHOOEAPEHHBIX TPEYTOJIHHUKOB IIPU PEIICHUH 3a7ad.

—  IIpoBOauTH JIOTHYECKHE PACCYKACHHUS C NCIIOJIb30BAHNEM I'€OMETPHUUECKUX TEOPEM.

— Ilonwp30BaThesi NOpPHU3HAKAMH PABEHCTBA MPSIMOYTOJBHBIX TPEYTOIBHUKOB, CBOWCTBOM MEIHAaHBI,
MPOBEAEHHON K TMIIOTEHY3€ MPsIMOYTOJBHOTIO TPEYTrOJIbHUKA, B PEIIEHUN FeOMETPHUUYESCKUX 3a7ad.

—  OmnpenensaTe NapajuIeIbHOCTh NPSMBIX C IMOMOIIBIO YTJIOB, KOTOpPBIE OOpa3yeT C HHUMH CEKyIas.
Onpenensats NapaajieabHOCTh MPSIMBIX C IMOMOIIBIO PAaBEHCTBA PACCTOSIHUM OT TOYEK OJHOM MPSMOI A0 TOUEK
JAPYTrou npsiMou.

—  Pemare 3a7aum Ha KjIeT4YaTON Oymare.

—  IlpoBOauTh BBIYMCIEHHUS W HAXOIUTHh YHCIOBBIE M OYKBEHHBIC 3HAYCHHUS YIJIOB B T'€OMETPUUECKHX
3a7a4ax C UCIHOJIb30BAHHEM CYMMBI yIJIOB TPEYTOJIbHHUKOB U MHOTOYTOJIBHHUKOB, CBOMCTB yIJIOB, OOpa30BaHHBIX
IIpU IEPECEUECHUU IBYX IlapaJUICJbHBIX IIPSMBIX CEKylleld. PemaTe NpakTudyecKue 3aJa4yi Ha HAXO0XKICHUE yIJIOB.

—  BunaneTs NOHSITHEM T€OMETPHUYECKOTO MECTa TOUYEK. Y METh ONPEAEISTE ONCCEKTPUCY yIla U CEPETUHHBIN
MEePIEHAUKYIAP K OTPE3KY KaK F€OMETPUIECKHE MECTa TOYEK.

—  DopMyIMpOBaTh ONPEAEIECHUS OKPYKHOCTU U KPyTa, XOPJAbl U THaMETpa OKPYKHOCTH, OJIb30BAThCS UX
CBOMCTBaMU. YMETh NPUMEHSTh 3T CBOMCTBA MPU PELICHUM 3aa4.

— Bnazers noHsATHEM ONHCAaHHOW OKOJIO TPEYrOJbHUKA OKPYXKHOCTH, yYMEThb HAaXOIUTh €€ LEeHTp.
[Tonb3oBaTbCst pakTamMu O TOM, UTO OMCCEKTPHUCHI YIJIOB TPEYTroJbHHUKA MEPECEKAIOTCS B OJHOM TOYKE, U O TOM,
4TO CEPEUHHBIE TEPHEHAUKYJIISIPBI K CTOPOHAM TPEYTOJIbHHUKA MEPECEKAIOTCS B OJHOU TOYKE.

— BJ'IaZ[eTL MOHSTHEM KacaTeJIbHOU K OKPY’>KHOCTH, MNOJIB30BATHCA TeOpeMOﬁ O MNEePICHAUKYIIAPHOCTU
KacaTeJIbHOU U paguyca, HpOBe,Z[éHHOl"O K TOYKC KaCaHMUs.

— ITonp30BaThCs HpOCTCP'IIlII/IMI/I TeOMETPUICCKUMMN HEPABCHCTBAMHU, TIOHUMATh UX HpaKTI/I‘IeCKI/Iﬁ CMBICJI.

— HpOBO,HI/ITB OCHOBHBIC TCOMECTPHUHICCKHUEC ITOCTPOCHUA C TIOMOLIBIO IIUPKYJISA U JINHEUKH.

8 kuace

b PaCHO3HaBaTB OCHOBHBIC BUABI ‘IeTBIpéXerJ'IBHI/IKOB, nx BHeMeHTLI, IIOJIB30BAaThLC UX CBOﬁCTBaMH HpI/I
peI_HeHI/II/I reOMeTpI/ILIeCKI/IX 3aga4y.

—  IIpumeHSTH CBOMCTBA TOUKH MEPECEUEHUs] MeANaH TPEyToJbHUKA (IIEHTPaA MacC) B PEIICHUH 3a/ad.

— BJ'Ia,Z[CTL ITIOHATHUECM CpeﬂHCﬁ JJUHUHW TPEYTOJIbHUKA U Tpalrieuuu, IpUuMCEHATb UX CBOMCTBa Ipu peIieHNuU
TF€OMCTPHUYCCKUX 3adad. ITonp30BaThCs TeOpCMOﬁ daneca u TCOpeMOﬁ O MTIpONOpHHUOHAJIIBHBIX OTPE3Kax,
OPUMCHSATDH UX OJIsI PCHICHUA ITPAKTUYICCKUX 3a/1a4.

—  IIpumeHSTs OpU3HAKU MOJO0HUS TPEYrOJIFHUKOB B PEIIEHUH F'€OMETPUYECKHUX 3aad.

—  Ilouw3oBatbest Teopemoit [Iudaropa mist penieHus: TEOMETPUUECKUX M MPaKTHUECKUX 3anad. CTpouTh
MaTeMaTHYEeCKyI0 MOJEIb B MPAKTHUYECKUX 3aJadaxX, CaMOCTOSATEIbHO JelaTh dYepTéX ¢ HaXOIUTh
COOTBETCTBYIOLINE JUIUHBIL.

— Buagerp NoOHATHUSIMU CHHYCaA, KOCMHYCa M TaHI'€HCAa OCTPOTO yrijia NpsMOYroJIbHOTO TPEyroJjibHUKA.
ITonbp30BaThCs dTUMU MOHSITUSIMU JUISI PELISHUS NPAKTUYECKUX 3aJay.

—  Brpruncnare (pa3snugHBIME CIIOCOOAMM) IUIOIIAAb TPEYTOJIbHHKA W IUIOMIAAH MHOTOYTOJBHBIX (UTYDP
(ImMonB3ysiCh, I/le HEOOXOIMMO, KAILKYJISITOpOM). [IpUMEHSITh oJlydeHHbIe YMEHUS B IPAKTUYECKUX 3a/1adax.

—  Bunanerp NOHSITHSIMH BIMCAHHOTO M IEHTPAJIBHOI'O yTJa, UCIOJB30BaTh TEOPEMBI O BIMCAHHBIX yrJjlax,
yriiax MeXJ1y XopJaaMu (CeKyIInMH) U yIie MeX/1y KacaTeJIbHON U XOp/10i NP pelIeHUH FT€OMETPHUYSCKUX 3a/1a4.

— Bunanerp  TOHATHEM — ONHCAHHOTO  YETBIPEXYTOJIBHUKA, IPUMEHSITH  CBOMCTBA  OIHMCAHHOTO
4eThIPEXYTroJIbHUKA TP PEHICHUN 3a71a4.



—  IlpuMeHsTH MoJy4YeHHbIC 3HAHUS HA MMPAKTHKE — CTPOUTH MaTeMaTHYE€CKHUE MOJCIIH s 3a/1a4 peajibHOM
’KU3HHU U IIPOBOJWUTH COOTBETCTBYIOIINE BBIYMCICHUS C IIPUMEHEHHUEM ITOJ00USI U TPUTOHOMETPUH (IOIb3YSICh,
rje HeoOXO0IUMO, KaIbKYJISITOPOM).

9 kuace

—  3HaTh TPUTOHOMETpPHUYECKHE (DYHKIIMH OCTPBIX YIJIOB, HAXOJIHUTHh C UX MOMOIIBIO PA3JIMYHBIC DJIEMEHTHI
MPSIMOYTOJIBHOTO TPEYTOJIbBHUKA («PELICHHE IMPSIMOYTOJIbHBIX TPEYrOJIbHUKOBY»). HaxomuTs (C MHOMOIIBIO
KaJIbKYJISITOPA) JUTMHBI U YTJIBI JUJIsI HETAOJIMYHBIX 3HAYCHUN.

— ITonp30BaThCs (bOpMyJ'IaMI/I InpuBeaAcHUsT W OCHOBHBIM TPUTOHOMCETPUUCCKHUM TOXKACCTBOM JIsd
HaXO0XIOCHUA COOTHOIIIEHUI MCKIY TPUTOHOMECTPUYCCKUMHU BCIIMYMHAMU.

—  Hcnonp3oBaTh TEOpPEMBI CUHYCOB U KOCHUHYCOB JUISI HaXOXKJIEHUsS PAa3JIUYHBIX JIEMEHTOB TPEYyroJbHUKA
(«pemeHne TpeyrojIbHUKOB), MPUMEHATh UX IIPHU PEIICHUH T'€OMETPUIECKUX 3a7ad.

— Bunanerp mnoHsATHsIMH TpeoOpa3zoBaHUs NOMO0US, COOTBETCTBEHHBIX JJIEMEHTOB IIOJOOHBIX (uUryp.
Ilonp30oBaTbCsl CBOWCTBAMHM IOJOOMS INMPOU3BOJBHBIX (HUIYP, YMETh BBIYHCIATH JJIWHBI M HAXOIHUTh YIJIBI y
nmogo0HbeIX ¢uryp. IIpuMeHsTs CBOWCTBA MOAOOHMSI B MNPAKTHYECKUX 3ajladyax. YMETb IMPUBOJHUTH HPUMEPHI
MOIOOHBIX (UTYP B OKPY KAFOIIEM MHpE.

— ITomp30BaThCsT TEOpeMaMH O HPOU3BEIACHUM OTPE3KOB XOpJ, O IMPOU3BEICHHUH OTPE3KOB CEKYIIHX, O
KBaJpaTe KacaTeJIbHOM.

—  Ilonwp30BaThest BEKTOpPAMH, MOHMMAaTh WX TI'€OMETPHUYECKUNH M (U3HUECKHH CMBICI, NPUMEHSTH HX B
peUICHUN TEeOMETPUYECKUX U (U3NYECKUX 3ajaad. [IpUMeHsITh CKaJsipHOE IIPOW3BEICHUE BEKTOPOB IS
HaxXOXJCHUSI JUINH U YTJIOB.

i ITomp30BaTbCss METOIOM KoopauHAT Ha IIJIOCKOCTH, NPUMCHATH €0 B PCHICHHUU T'€OMECTPHUUYCCKUX H
OPaKTUYICCKUX 3aaad4.

i Bnagetr noHsATUSIMU IpaBUJIIBHOTO MHOI'OYTOJIbHUKA, JJIUHBI OKPYXXHOCTH, JJIUHBI OYTU OKPYXHOCTHU U
pa,I[PIaHHOﬁ MEpPBI yrja, yMCEThb BbBIYUCIIATH IJIOHIAAb Kpyra U €ro qgacTeu. HpI/IMeHSITB HNOJIY4YCHHBIC YMCHHUA B
NPAaKTUYICCKHUX 3aaavdax.

—  Haxoauth ocu (MJIM LEHTPBI) CUMMETPUH (PUTYDP, NPUMEHSITh JIBHXKCHUS IUIOCKOCTH B HPOCTESHIINX
clyJasx.

—  IIpuMeHATH NOJIy4YE€HHBIE 3HAHUS HA NIPAKTUKE — CTPOUTH MATEMAaTUYECKHUE MOJAECIIN A1 3a1a4
peasibHOM KU3HHU U IIPOBOIUTH COOTBETCTBYIOIINE BBHIYHUCIICHUS C IPUMEHEHUEM I10JI00Us U
TPUTOHOMETPUUECKNX (PYHKIINH (IIOJB3YSICh, II€ HEOOXOANMO, KaIbKYJISITOPOM).



Temarudeckoe miaHupoBanue yueOHoro npeamera «l'eomerpusi»
7 KIIACC (OYHAS 1 OYHO-3A0OYHASA ®OPMbI OBYUEHUSA)

2 4 B HeZIeNI0, Bcero 68 4, 1 4 — pesepBHOE BpeMst

TpEyroJIbHUKa

nocrynar Eskinuna.Hakpecr nexamue,
COOTBETCTBEHHBIE U OJHOCTOPOHHUE YTJIBI
(oOpa3zoBaHHBIC IPU TTEPECCUCHUN
napajuIeIbHBIX OPSIMBIX CEKYIIEH ).

ITpu3Hak mapaiuieIbHOCTH MPSMBIX Yepe3
PaBEHCTBO pacCTOSIHUM OT TOUEK OJHOMN NPSIMON

Ne KosnuecTBo Ilnannpyembie BUAbI y4eOHOM
Tembl YpPOKOB OcHoBHOe coaepKkaHue
n/n 4acoB AeATeJIbHOCTH 00y4aromuXxXcs
1 IMpocreiimue reomerpuueckie GUrypsl 1 14 IIpocreiimme reomeTpudeckue OOBEKTHI: DOopMyJIMPOBAaTh OCHOBHBIC NOHSTHS U ONPEACICHHUS.
ux cBoiictBa. 3amepenue TOUYKH, NpsIMBbIE, JTy4YHd WU yTJIBI, Pacnio3sHaBaTh N3y4EeHHBIEC FT€OMETpUYECKHE QUTYDHI,
TEOMETPHYIECKHX BETHUNH MHOTOYTOJIBHUK, JIOMaHas. OIpEeneNATh UX B3aUMHOE PACIIOJIOKEHHE,
CMexHbIE U BEPTHUKaJIbHbIE yTibl. PaboTa c BBITIOJTHATE UYePTEK MO YCIOBUIO 3aJaUH.
npocTreimuMmu yeprexamu. Mzmepenue IIpoBoauTe npoCTEHIINE NOCTPOSCHUS C IIOMOIIBIO
JUHEHHBIX U YTJIOBBIX BEJIMYWUH, BbIUMCIICHUE | LUPKYJS U JIUHEHKU.
OTPE3KOB M YTJIOB. W3mepAaThs nuHENHBIE U YIII0BbIE BEJIMYUHBI TEOMETPUUECKUX
TTepumeTp u mromane GUryp, Coc-TaBISHHBIX U MIPAKTHYECKUX OOBEKTOB.
U3 IPSAMOYTOJIBHUKOB OmpenensaTs «Ha Iias3» pa3Mepbl peaJbHBIX OOBEKTOB,
MIPOBOJUTH IPyOyIO OLIEHKY UX pa3MepOB.
PemaTe 3amaun Ha BBIYHCICHUE JJIUH OTPE3KOB U
BEJIWYUH yTJIOB.
Pemate 3amaum Ha B3aMMHOE PacnoI0KEHHUE
reoMeTpHUIecKux GUryp.
TIpoBoanTh KiIaccH(UKAIMIO YIJIOB, BEIYUCIISITE JIUHEHHBIC U
YTIIOBBIC BEJIMYMHBI, IPOBOIUTE HEOOXOIUMEIS
JIOKa3aTeJIbHBIE PACCYKICHHUS.
3HAaKOMUTBHCSI C ICTOPHUEH Pa3BUTHSI T€OMETPHUHU
2 TpeyronpHuku 22 IlonsATHE O paBHBIX TPEYrOJIbHUKAX U PacnoszHaBaTh napsl paBHBIX TPEYTOJIBHUKOB Ha TOTOBBIX
TIEPBUYHBIEC IIPEACTABICHHS O PaBHBIX gepTexax (C yKazaHHEeM IPU3HAKOB).
(KOHTpy HTHBIX) burypax. TpunpusHaka BriBoauTh ciencTBus (paBEHCTB COOTBETCTBYIOIIMX
paBeHCTBa TPEYTrOJIbHUKOB. 3JIEMEHTOB) U3 PaBEHCTB TPEYTOJILHUKOB.
IIpusHaku paBeHCTBa IPAMOYTOJIBHBIX DopMyIHPOBATE ONPEAEIIEHHUS: OCTPOYTOIBHOTO,
TPEeyrojabHUKOB. CBOMCTBO MeJUaHBI TYyHNOYTOJBHOT0, IPSIMOYTOJILHOTO, paBHOOEIPEHHOTO,
IPSIMOYTOIBHOTO TPEYTrOJIbHHUKA. PaBHOCTOPOHHETO TPEYTOJILHUKOB; OUCCEKTPHUCHI, BEICOTHI,
PaBHOGenpeHHBIE 1 PABHOCTOPOHHHE MeNaHbl TPEYTOJIBHUKA; CEPEINHHOTO MePIEeHANKYIISIpa
TpeyronbHUKHU. [Ipn3Hakn ncBOMCTBa OTpE3Ka; MePUMETPATPEYTOIHLHHUKA.
paBHOOEIPEHHOTO TPEYTOJILHUKA. dopmynmHupoBaTh CBOWCTBA U NMPU3HAKHA PaBHOOEAPEHHOTO
ITpoTtuB GosblIeil CTOPOHBI TpeyroJIbHUKA TpeyrojbHHUKA.
JIeKHT Oorbiuii yroin. IIpocreiine CTpOouTh YepTexkKH, peliaTh 3a4a4u C IOMOIIBI0O HAXO0XKACHUS
HEpaB€HCTBA B 'COMETPHUH. HepaBeHCTBO PaBHBIX TPEYTrOJIbHUKOB.
TpeyrojsHuka. HepaBeHCTBO JIOMaHOM. ITprMeHsATh PU3HAKU PAaBEHCTBA NPSIMOYTOJIbLHBIX
IIpssMoOyTronbHBIH TPEYrOJIbHUK cyriaoM B 30°. TPEYTOJILHUKOB B 3aJadax.
TlepBble MOHSITHS O MOKA3aTEIBCTBAX B Hcnonp30Bats 1 poBEIe pecypehl IS HCCIIETOBAHUS
TeOMEeTPUN CBOMCTB M3y4aeMbIX (GUTYP.
3HaKOMHUTHCSI C HICTOPHEH Pa3BHTHS T€OMETPHHU
3 [TapannenbHble NpsIMBIE, CyMMa YIJIOB 14 ITapannenbHble OpsIMBbIE, UX CBOWCTBA, 11aAThIN | DopMynupoBaTh NOHATHE NapaUICIbHBIX NPSIMbBIX, HAXOIUTh

IIPaKTUYECKUE MPUMEPBHI.
N3yuaTh CBOWCTBa yrioB, 00pa30BaHHBIX MPHU
TepeceUeHNH NapaJUIeIbHBIX MPSAMBIX CEeKyIIeH.
IIpoBoanTE MOKa3aTENBCTBA MAPAIIIETEHOCTH IBYX MPSIMBIX C
TIOMOIIBIO YTJI0B, 00pa30BaHHBIX MPH IIEPECECUSHUN ITHX
NpsAMBIX TPEThel NpsiMoil. BeIYUCIATh CyMMy yIioB




10 BTOPO# NpsIMOM.

CyMMa yTriIoB TpEyTrodbHUKA U
MHOTOYTOJIbHUKA.

BHeninue yrisl TpeyrojibHHUKa

TPEeyroabHUKA U MHOTOYTI'OJIbHUKA.

Haxonute uncnoBsie 1 OyKBEHHBIE 3HAUEHUSIYTTIOB B
TeOMEeTPHUUECKHUX 3a/la4ax C UCIOJIb30BaHUEM TEOPEM O
CyMME yIJIOB TPEyroJbHUKA U MHOTOYTOJIBHHUKA.
3HAaKOMUTBLCSL C HCTOPUEH pa3BUTHUSI T€OMETPUH

OKpY>XHOCTBU KPYT. 14 OKpy>XHOCTb, XOpAbl U AUAMETPHI, UX DopMyIHPOBATh ONPEICICHUS: OKPY>KHOCTH, XOpbl, THaMETpa
T'eomerprueckuenocTpoeHust cBoiicTBa. KacarenpHas K OKpy>KHOCTH. U KacaTeJIbHOU K OKPY>KHOCTHU. M3yuaTe UX CBONCTBA,
OKpy>HOCTB, BnUucaHHas B yroi. [lounsrue o TIPU3HAKHU, CTPOUTH YePTEXH. MccaenoBars, B TOM 4HCie
I'MT, npumenenues 3agadyax. buccekrpuca u HCIOJB3Ys HH(POBBIE PeCypPChl: OKPYKHOCTH, BIIMCAHHYIO B
CepEeINHHBIN NEPIIEHAUKYIISIPp KaK YTOJI; HEHTP OKPY>KHOCTH, BIUCAHHOH B yIoJ; paBEeHCTBO
reoMeTpHUIECKHEe MecTa TOYEK. OTPE3KOB KacaTeIbHBIX.
OKpYy>KHOCTB, OITMCaHHAasl OKOJIO Hcnons3oBars meroa 'MT niist nokazaTenbCcTBaTEOPEM O
TpeyroJjibHUKa. BoucanHas B TpeyrojJbHUK epecedyeHNH OUCCEeKTPUC YTIIOB TPEYyrOJIbHUKA 1
OKPY>KHOCTb. CEepeIUHHBIX IIEPHEHAUKYJISIPOB K CTOPOHAM TPEyTrOJIbLHUKA
IIpocTrelimue 3a1aun Ha NOCTPOSHHUE ¢ nomoubio 'MT. OBnasneBaTh MOHATHSIMHU BITUCAHHOM U
OIMCAaHHOMOKPY>XHOCTEH TPEyroJbHUKA, HAXOAUTh HEHTPHI
3TUX OKPY>KHOCTEH.
PemaTe ocHOBHBIE 3a7a4H HA IIOCTPOCHHE: yTIla, PABHOTO
aHHOMY; CEPEIUHHOTO MEePIEeHANKYIISIpa JAHHOTO
OTpe3Ka; NpsIMON, NPOXOIsIIeld Yyepe3JaHHYI0 TOUKY U
MEePIEeHINKYIJSIPHON TaHHOH IPSIMOM; OMCCEKTPUCHI
JAHHOTO yIJia; TPEYTOJIBHUKOBIIO Pa3JIMYHBIM 3JIEMEHTAaM.
3HaKOMUTBCSI C HCTOPUEH pa3BUTHUSI T€OMETPUU
IloBTOpenue, 0600meHNe 3HAHMIT 4 IToBTOpenne n 060061IeHNEe OCHOBHBIX HMOHSITHH | Pemarts 3amaun Ha MOBTOPEHUE, HILIIOCTPUPYIOIINE CBSI3HU

M METOJIOB Kypca 7 Kjacca

MEXIy Pa3INIHBIMHU JacTAMHU Kypca




Temaruueckoe miaHupoBaHue yueOHoro npeamera «I'eomerpusi»
8 KIIACC (OYHASA 1 OYHO-3A0OYHASA ®OPMbI OBYUYEHUA)

2 4 B Henento, Bcero 68 4, 1 4 — pe3epBHOE BpeMs

Ne KosmuecTBo [Tnanupyemblie BUABI y4eOHOM
TeMmbl ypokoB OCHOBHOE CcOJIepKaHne
n/n 4acoB JIESITEJIbHOCTH 00yJaroIuxcs
1 YeTrIpEXYTroJIbHUKH 12 ITapannesorpamMm, ero NpUu3HaKu UCBOKMCTBA. H300paxkaTh 1 HAXOAUTH Ha YepTeKaX YEThIPEXYTOJIbHUKNA
YacTHBIE ciTydad MapajuieIorpaMMOB pa3HBIX BHJIOB M UX JJIEMEHTHI.
(IpsIMOYTOJIBHUK, pOMO, KBaapar), Ux DopMyIHpOBaTh ONPEAETICHHS: NTapajuIeorpamMma,
IpU3HAKH U cBoMcTBa. Tpamernus. PaBHoOoKkast MpsIMOYTOJILHUKA, poM0Oa, KBaapaTa, Tparnenuyu, paBHOOOKOH
U IIPSIMOYTOJIbHAST TPAIICIIHNH. Tpamnenny, IpsiIMOyTOJILHOH Tpanenuu. Joka3sBaTh 1
VY nBoenue meauaHsl. LleHTpanbHas HCIIOB30BaTh MPH PEIICHNH 331a4 IPU3HAKU U CBOMCTBA!
CUMMETpHUs ImapasieorpaMma, IpsAMoOyroidbHUKa, poMmba, KBagpara,
Tpanenuu, paBHOOOKOHW Tpamenuu, MpsiIMOYTOJILHON
Tpamnennu.
[IpuMeHsTE MeTO YABOSHHS MEIUAHbI TPEYTOJIbLHUKA.
Hcnonp3oBath mU(MPOBBIE peCypChl I UCCIICIOBaHUS
CBOWCTB M3y4YaeMbIX (GHUTYP.
3HAaKOMHUTBCSI C HICTOPHUEH pa3BUTHsI TE€OMETPUHU
2 Teopema ®daineca u Teopema o 15 Teopema dasieca u TeopeMa o IIpoBOANTH MOCTPOEHHUS C HOMOIIBIO LTUPKYJISI U JIMHEWKU C
MIPONOPIHUOHANBHBIX OTPE3Kax, M0J00- MIPOMOPIIMOHAIBHBIX OTPE3KaX. HCIIOJIb30BaHNUE TeopeMbl dajreca U TEOPEMEI O
HBIE TPEYTONbHUKI Cpenssist TMHUSI TPEyToJbHUKA. Tpamnenusi, €€ | NpPONOPHHOHAIBHBIX OTPE3Kax, CTPOUTH UeTBEPTHIN
CpeOHsIsI TUHUS. MIPONOPLUUOHAIBHBINA OTPE30K.
IIporopumoHanbHBIE OTPE3KH, IOCTPOCHHE IIpoBOIUTE TOKA3aTEILCTBO TOTO, YTO MEIMAaHbl TPEYTOJIbHUKA
4eTBEPTOro NPOIOPLHUOHATIBHOIO OTpe3Ka. IepeceKaroTCsl B OJHONM TOYKE, U HAXOJIUTh CBSI3b C IIEHTPOM
CBOMCTBa LIGHTpa Macc B TPEYTOJIbHUKE. Macc, HaXOJIUTh OTHOIIGHHE, B KOTOPOM MEIUaHbI ASIISITCS
ITonoGHbIe TpeyronsHuKHU. TpunpusHaka TOYKOH UX mepecedeHUs!.
nogo0ust TpeyroasHUKOB. IIpakTHuaeckoe HaxonuTte mogoOHBIE TPEYTOJIBFHUKH Ha TOTOBBIX UepTeXkKax C
TIpUMEHEHHE YKa3aHHEM COOTBETCTBYIOIINX MPU3HAKOB MOJOOHS.
PemaTe 3amaun Ha TOTOOHBIE TPEYTOIBHUKH C TTOMOIIIHIO
CaMOCTOSATEIIEHOTO IIOCTPOSHUS YEPTENEH U HaXOXKIACHUS
MOJOOHBIX TPEYrOJbHHUKOB.
IIpoBOINTE TOKA3aTEIHCTBA C HCIOJIB30BAHUEMIIPU3HAKOB
moaoowusi.
Jloka3pIBaTh TPU MPU3HAKA MTOJOOUS TPEYyTOJILHHUKOB.
ITprMeHSITh MOIydYeHHBIE 3HAHUSI TIPU PEIICHUHN
TeOMEeTPUUIECKUX M NMPAKTUIECKUX 3amad.
3HAKOMUTBCSI C HICTOPHUEH pa3BUTHSI TE€OMETPUHU
3 ITnomane. Haxoxaenue miomnaaei 14 ITorsiTre 006 O0IICH TEOPHUH TITOMIAIH. OBnazieBaTh MEPBUIHBIMU MIPEICTaBICHUSIMH 00 001Ieii Teopuu
TPEYroJIbHUKOB @DopMybl Ul IJIOLIAAN TPEYTOJIbHUKA, iomaau (Mepsl), GopMyJIMPOBAaTh CBOMCTBA ILJIOIIA/IH,
u MHOFOyFOHbeIX(bHpr. l_[J'lOLl.lalII/I nmapajuiejgorpaMmma. OTHOLIIEHUE nnoma}lef/i BBISICHATH UX HaFJ'ISIJIHblﬁ CMBICJI.
no00HBIX (HUryp TPEYTrOJILHUKOB COOIIIMM OCHOBaHHUEM HJIH BBIBOINTE ()OpMYJIBI TUIOIIAIN MTapajijieiorpaMma,
o0111eii BEICOTOM. TpPEeyroJIbHUKA, Tpaneuu u3 GopMyJIbl IIIOMIAaH
Brraucnenne mromanei ciIoXXHBIX GUTYp depe3 | MpsIMOYTOJIbHHUKa (KBagpaTa).
pa3zbueHne Ha 9aCTH U JOCTPOCHHE. BrBoauTs (hopMyIIBI IUTONIAAH BBITYKIIOTO Y€THIPEXYTOJIbHUKA
ITnomanu ¢puryp Ha kiIergaToit Gymare. qepe3 TuaroHalId U yroi Mexxay Humu. HaxoauTs mromann
ITnomanu mogo6HEIX Guryp. Berancnenmne ¢uryp, n306pakEHHBIX Ha KJIeTdaTOl Oymare, UCIIOIB30BaTh
riomaaei. 3agadyu ¢ MPakTHISCKUM pa3bueHue Ha 4acTH U JOCTPOCHUE.
coaepkanueM. PenreHue 3az1au ¢ 1OMOILIBIO Pa3bupaTts nprMephl HCIIOJb30BaHMS BCIIOMOTaTeILHOM




MeTOI[aBCHOMOFaTeIILHOﬁ mIomaau

IJIOIIAH JUISL PEIIEHUsI TEOMETPUYECKHUX 3a/1ad.
HaxonuTh turomanu mogo0HIX Guryp. Beraucisate miomanu
Pa3IMYHBIX MHOTOYTOJIBHBIX QUTYP.

PemaTtp 3a1a4yu Ha IJIOMIAE C OPAKTUYSCKUM COACPKaHUEM

Teopema ITudaropau Havana 10 Teopema ITudaropa, e€ qokazareabCTBO U Joxka3eiBaTh TeopeMy Iludaropa, ucnomap3oBaTh
TPUTOHOMETPUHU npumeHeHnue. O6paTtHas Teopema ITudaropa. e€ B MPaKTHYECKUX BhIYUCIEHUsIX. DopMyaupoBaTh
OmnpeneneHne TPUTOHOMETPUUECKUX QYHKITUHN omnpeeneHns TPUTOHOMETPUIECKUX (PYHKIIUM OCTpOTO yria,
OCTpOrO yTIjia, TPUTOHOMETPUUYECKUE NPOBEPSITh UX KOPPEKTHOCTS.
COOTHOUIECHUSA B IPSIMOYIOJILHOM BbeIBOAUTE TPUTOHOMETPUUECKHE COOTHOIICHUS B
TpeyroiapHuke. OCHOBHOETPUTOHOMETPUUYECKOE | HPSAMOYTOJIBHOM TPEYTOJIBHUKE.
TOoXAecTBO. COOTHOIIECHUSI MEXAY CTOPOHAMHU HccnenoBaTh COOTHOLICHUS MEXy CTOPOHAMU B
BOPSMOYTOJIBHBIX TPEYTOJbHUKAX CyTrjlaMH B MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX ¢ yriaMu B 45° u 45°; 30° u
45°u 45°; 30° u 60° 60°.
Hcnonb3oBaTh HOPMyIIbI IPUBEACHUS U OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO ISl HAXO0XKIACHUS
COOTHOIICHUH MEXIy TPUTOHOMETPUUIESCKUMHU (DYHKITHUSIMHU
Pa3IUYHBIX OCTPBIX YTIJIOB.
IIpuMeHATH NOJIydEeHHBIC 3HAHUS U YMEHUsS NPUPEILIECHUU
NpaKkTUYECKUX 3ajiady.
3HAKOMUTBCSI C HICTOPHUEH pa3BUTHSI T€OMETPUU
VYribl B OKpYyKHOCTH. Bricannslie 13 BrnucanHbIe U LIEHTpalbHBIC YIJIBL, DopMyIMpOBaTh OCHOBHBIC OIPEACIICHHUS, CBA3aHHBIC C
U ONHCAaHHbBIC YTOJI MEXy KacaTeIbHOU U XOPIOH. yriamMu B Kpyre (BIIMCAHHBII yroJ, IIeH-
YEThIPEXYTOJIbHUKH. VYrael MeXIy XOpAaMH U CEKYIIHUMH. TpabHBIA yTroOJI).
KacarenbHble BniucanHble U onMcaHHBIE YETBIPEX- HaxonuTh BOuUCaHHBIE yIJIbl, OUPAOIINECS HAa OHY AYTY,
K OKPYXHOCTH. YTOJIBHUKH, UX NPU3HAKU U CBOMCTBA. BBIUMCIISATD YTJIBI C IOMOIIBIO TEOPEMEI O
Kacanue oxpysxHocreit IIpumeHeHue 3TUX CBOICTB BIIMCAHHBIX YTIJIaX, TEOPEMBbl O BIIMCAHHOM
[IpU pEHIEHUU I'€OMETPUYECKUX 3a- 4eTpEXYroJIbHUKE, TCOPEMBI O LIECHTPAJIbLHOM yTJIE.
aad. HccnenoBaTh, B TOM YHCIE C TOMOIIBIO MUGPOBBIX
Bzanmnoe pacmonoXXeHne IByX pecypcoB, BIIMCAaHHBIE W OIHMCAHHBIE YETBIPEX-
okpyxHoctei. Kacanue okpy’kHOCTEH YTOJIbHUKH, BBIBOJIUTh UX CBOMCTBA U MPU3HAKU.
Hcnonp30BaTh ATH CBONMCTBA U MPU3HAKU NPU PELLICHUN
3a71a4
IMoBTopenue, 06001IeHIE 4 IToBTOpEHNE OCHOBHBIX MOHSITHII U METOJIOB Pemate 3amaun Ha NOBTOpPEHUE, WLIIOCTPUPYILIUE CBA3HU

3HAHMH

KypcoB 7 U 8 Kj1acCOB, 0000IIICHUEe 3HAHUK

MEXAY pa3iMYHbBIMU YaCTsAMHU Kypca




TemaTruueckoe MmIaHupoOBaHKUE YueOHOTO mpeameTa «l eoMeTpusy

9 kyacce (0OYHAsl M OYHO-32049HASA (POPMBI 00YUEHUA)

2 4 B Henemo, Beero 68 4, 1 4 — pe3epBHOE BpeMs

Ne /i1 |Haspanme paznena (temsr) [Kosimvecrso OcHOBHBIE BU/IBI 1eSITEILHOCTH 00y4aI0MINXCS
Kypca E)'II/IC.JIO 'laCOB) JacoB OcHoBHOe CoacpKaHue
1. TpuroHomerpus. 164 OmnpeneneHue TPUIOHOMETPUUECKUX DopMyIHPOBATH ONpPeJeIeHHsl TPUTOHOMETPUUYECKUX
TeopeMbl KOCHHYCOB M CHHYCOB. ynxnuit yrinos ot 0° mo 180°. GyHKOUI TYIBIX U OPSIMBIX YIJIOB.
Pemenue TPEYroJIbHUKOB KOCI/IHyC U CUHYC IPAMOIo U TYIIOTO yrJia. BblBOle/lTb TCOpPEMY KOCHMHYCOB M TEOPEMY CHUHYCOB
Teopema kocunycoB. (O600mEHHasT) TeopemMa (C pagrycoM OINHMCAHHON OKPY>KHOCTH).
CHHYCOB (C paJlyCOM OIIMCAaHHOI OKPYXKHOCTH). | Pemars TPEyroabHUKH.
Haxoxaenue niuxH CTOPOH U BCJINYUH YIJIOB Pematrnb IIpakTUYECKHUE 3aa4u, CBOISIIMECS K Ha-
TPCYTroJIbHUKOB. XOKJACHUIO pAa3JIMYHbBIX DJIEMEHTOB TPCYTOJIbHUKA.
dopmyna mIomaau TpeyrojabHUKA Yyepe3 IBe
CTOPOHBI U YIOJl MEXIY
HuMu. Popmyiia iIoLagu YeThIPEXYTOJIbHUKA
4epes ero JUaroHajy U yroja MEKIy HUMMU.
IIpakTnyeckoe NpUMEHEHUE JOKAa3aHHBIX TEOPEM
2 IIpeodpa3zoBanue 10 4 TTonsitne o mpeoOpa3oBaHUU ITOTOOMSI. OcBanBaTh NOHSITHE IIPEOOpPa30BaHUS TTOAOOMS.
nogodus. Merpuyeckue COOTBETCTBEHHBIC AJIEMEHTHI MOJOOHBIX (QUTYP. HccnenoBaTs OTHOIIEHHUE JUHEHHBIX 3JIEMEHTOB
COOTHOILCHUS TeopeMa 0 mIpoOU3BEIECHUU OTPE3KOB XOPJ, ¢uryp npu npeobpazosanun nonodbus. Haxoauts
B OKPY/KHOCTH TE€OpEMa O MPOMU3BEIACHUU OTPE3KOB CEKYIIHUX, TIPpUMEPHI HOZ[06I/I$[ B 01<py>i<a}01uef/’1 JEHUCTBUTEIILHOCTH.
TeopeMa o KBaJpare kKacarenbHoi. [IpumeHneHnue BBIBOAMTE METPUYCCKUE COOTHOLICHUST MEXY OT-
B PELICHUH [eOMETPUUESCKHX 3a1a4 pe3KaMu XOpJ, CeKYyIIUX U KacaTeJbHBIX C UCIIOJIb30BaHUEM
BIIMICAHHBIX YTJIOB U MOJOOHBIX TPEYTOJIBHUKOB.
Pemate reomerpruueckue 3alaud U 3aJadyu U3 peaabHOU
’KU3HH C HCIIOJIb30BAHUEM MOJOOHBIX TPEYTOJILHUKOB
3 BekTopni 124 OmnpeneneHne BEKTOPOB, CI0KEHHUE U Pa3HOCTh Hcnouab3oBaTh BEKTOPbl Kak HalpaBJICHHBIE OTPE3KHU,
BEKTOPOB, YMHOKEHUEBEKTOPA Ha YHCJIO. HCCJIeI0BaTh reoMeTpudecKuii (repemeleHue) u
dusnyeckuii U T€OMETPUYECKHM CMBICI ¢usnueckuii (cuita) CMBICIIBI BEKTOPOB.
BEKTOPOB. 3HaTh ompedeJeHHss CYMMBI W Pa3sHOCTH BEKTOPOB,
Pa3no)xeHnue BekTopa 1o AByM HEKOJJIMHEAPHBIM YMHOKCHUS BEKTOpa Ha quciio, uccejaIenoBaTb
BekTopaM. KoopanHaTel BekTOpa. reoMeTpUUIecKUN U (PU3NIECKUI CMBICIIBI STUX ONepaIuii.
CkajnsipHO€  IPOM3BEJEHHE  BEKTOPOB, €ro Pemiare reomerpudeckue 3adadd C HUCIOJb30BaHUEM
OpUMEHEHUE A1 HAXO0XKACHUS JJIMH U YTJIOB. BEKTOPOB.
Pemenue 3aja4 ¢ HOMOIIBIO BEKTOPOB. PackiiaapiBaTh  BEKTOp IO [IBYM  HEKOJUIMHEAPHBIM
[IpuMeHeHne BEKTOPOB AJIs PELISHUs 3a/1a4 BCKTOpAM.
KHHEMATHKH U MEeXaHUKH Hcnonb3oBarh  CKaJsIpHOE _TIPOM3BE/ICHUE  BEKTOPOB,
BbIBOAUTH €r0 OCHOBHBIE CBOMCTBA.
BBIYHCIATE CYMMY, Pa3HOCTh U CKaJISIPHOE NIPOU3BEICHUE
BEKTOPOB B KOOpAMHATAX.
IIpuMeHATH CKaIAPHOE NIPOU3BEACHUE A1 HAXOXKICHUS
JUIMH U YIJI0B




4 JexapToBbl KOOPAHHATHI HA 9y JlekapToBbl KOOPAUHATHI TOUYEK Ha INIOCKOCTH. OcBauBaTh NOHATHE [IPSIMOYIOJIBHOM CUCTEMBI KOOPAUHAT,
TIOCKOCTH VpaBHeHne MpsiMOii. YTI0BO#H KOAPPHULIMEHT, JEKApTOBBIX KOOPJAMHAT TOYKH.
TAaHICHC YyIJla HaKJIOHa, IapajUlejIbHble U BbIBOAMTHL ypaBHEHHME IIPAMON U OKPYKHOCTH. BblaejsiTh
NEPIECHAUKYIISIPHBIC IIPAMBIE. NONHBIA KBaApaT Ui HAaXO0XJICHUs LEHTpa U paauyca
YpaBHeHUE OKPY>KHOCTH. Haxoxnenue OKPY)KHOCTH II0 €€ ypaBHEHHIO.
KOOPJAMHAT TOYEK IIE€PECCUCHUSOKPYKHOCTU U Pemare 3amaum Ha HaXO0XJICHUE TOYEK IIEPECECUCHUS
MPSIMOIA. NPsAMBIX U OKPYKHOCTEH € IIOMOIIBIO METOAA KOOPAUHAT.
Merton koopAMHAT IPU PELICHUU Hcnojb30BaTh CBOMCTBa YIJIOBOro KosdduipeHTa npsmoit
reOMETPUYECKUX 3aad. OpU pELICHUM 3ajJad, s OIPEIEICHHUSI PACHOJIO0KCHUS
Hcnonbs3oBanue MeToaa KOOpAUHAT B TIpAMOH.
PAKTHYCCKHX 3a/a9aX IIpuMeHATH KOOPAMHATHI IPU PEIICHUU I'€OMETPUYECKUX U
NpaKTUYECKUX 3a7ad, Ul HOCTPOCHUs MaTEMaTUUECKUX
MOJIeJIeH peanbHBbIX 3a/1a9 («KMETO KOOPIUHAT).
IMoab3oBaTbess  [UII  OOCTPOCHUS U HCCJIEIOBaHUM
U POBBIMH pecypcaMH.
3HAKOMUTLCSI C MCTOPHeii pa3BUTHS TEOMETPUU
S. IIpaBujibHbIE MHOTOYIOJIbHUKH. 8u IIpaBunbHbBIE MHOIOYTI'OJIBHUKH, PDopMyIMPOBATH OIIPEJICIICHUE MPABUIIBHBIX
J1IMHa OKPY:KHOCTH H ILI0ILAAb BBIYMCIICHUE UX DJIEMEHTOB. UHCII0 T U ajnuHa MHOI'OYTI'OJIbHUKOB, HAXOAMTE UX 3JIEMEHTEI.
Kpyra. OKpY»XHOCTH. JUIMHA JIyr'd OKPY’KHOCTH. IMonb3oBaThCsl MOHSTUEM JJIMHBI OKPY>KHOCTH,
Boiunciienue mjioniajaei Panuannaa mepa yria. BBEIEHHBIM C ITIOMOIIBIO TPABUIBHBIX MHOTOYTOJTHUKOB,
[Tnomwans Kpyra u €ro 2J1eMeHTOB onpeaeasiTb YUCJIO T, JJIMHY AYyI'd U paJIUaHHYI0 MEpy
(cexTopa u cerMeHTra). Beruncienue rromaaei yria.
¢uryp, BKIIOYAIOIINX JI€MEHTHI KPyTa IIpoBoauTh nmepexoa oT pagUuaHHOM Mephl yria K
rpaaycHOW U Ha0OOPOT.
OmnpeaessaTs Iiomans Kpyra.
BbiBoauTH (popMyJibl (B rpaayCcHOH W paaHaHHON
Mepe) A UIMH AyT, IUIomaZed CEKTOPOB M CEerMEHTOB.
Beruncasite niuomagun GUryp, BKIIIOYAIOIIAX 3J1e-
MEHTHI OKPY>KHOCTH (KpyTa).
HaxoauTh niomanu B 3ajlayaX peaJbHON >KU3HU
6 JBHKEHHS] IVIOCKOCTH 6 4 IloHATHE O NBUYKEHUHU IIIOCKOCTH. Pa36upare npuMepbl, WUIIOCTPUPYIOLIME  IOHATHUSA
ITapannenbHbIii nepeHOC, TIOBOPOT U JBWKCHUS, LICHTPOB U OCEH CUMMETPUH.
cuMmMmeTpusi. Ocu U LeHTPbl CUMMETPUHU. @opMyIMpPOBATh OINPEACICHUS NapaljIeJbHOIO IIepeHoca,
[IpocTeiilie IPUMEHEHHS B PEIIEHHH 33721 MOBOPOTa U OCEBOM CUMMETpHHU. BBIBOAMTHL MX CBOMNCTBa,
HaXO0JAUTh HEIOJBUYKHbIC TOUKH.
HaxoauTh HEHTPHI H OCH CUMMETPHUH MMPOCTEUIINX PUTYP.
IIpuMeHsATH napauieNbHBIA NEPEHOC U CUMMETPUIO IPHU
pelIeHNH TeOMETPUIECKNX 3a1a4 (pa30upaTh MPUMEpHI).
Hcenonb3zoBarh 111 TIOCTPOCHUA W HMCCIEJOBaHUM
mu(ppOBBIE PECYPCHI
7 IloBTOpEHME, o0o01menue, 7 q [loBTOpEeHHE OCHOBHBIX TIOHATHH U METOJIOB OmnepupoBaTh NOHATHUSIMHU: QUTrypa, TOUKa, MpsiMasi, yroJl,

cHCTeMATH3AIUA 3HAHMIA?

KypCOB 7—9 KJ1aCCOB, 0600menne u
CUCTeMaTHU3aIIUs 3HAHUN. IIpocretimue
reoMeTpuyeckue GUIyppl M WX CBOMCTBA.
N3mMepeHnereoMeTpuYeCKUX BEJIUYHH.

TpeyronbHUKH.

IlapannensHbie u MEePICHANKYIISIDHBIC
npsiMbIE.

OKpyXHOCTB U  Kpyr. I'eomerpudeckue
IIOCTPOEHMUS. Yrasl B OKPY>KHOCTH.

Brniicanubie 158 OITMCaHHBbIC OKPY>XHOCTH
MHOTI'OYT'OJIBHUKOB.

MHOTOYTOJIbHUK, PaBHOOEIPEHHBIII W PaBHOCTOPOHHHUN
Tpeyl"OJ’leI/lKI/l, HpﬂMOyl"OJ’leblI‘/’l Tpeyl"OJ’leVIK, MEcauaHa,
OHCCEeKTpHCa U BBICOTA TPEYTOJILHUKA, ITapalIeIIOTPAMM,
pPOMO, IPSIMOYTONBHUK, KBAJIPAT, TPATICIUST, OKPYKHOCTD,
KacaTenbHas; paBeHCTBO u nmoaodue duryp,
TPEyTrOJIbHUKOB; napajuieIbHOCTD u
HEePIICHAUKYISIPHOCTD TIPSIMBIX, YTOJ MEXIY IPSIMBIMHU,
CUMMETPHUA OTHOCHUTCIIBHO TOYKH U HpﬂMOﬁ; JAJIHUHA,
paccTosiHue, BEJIMYUHA yTJiia, IUIOMIadb, IEPUMETP.

Ucnoab3oBarhb (l)OpMyJ'll)l: nepuMeTpa )41 riomaian
MHOT'OYT'OJIbHUKOB, JIMHBI OKPY>XKHOCTH W ILIOIIadu




IIpsimast 1 OKPY>XKHOCTb. HeThIPEXYTOJIBHUKHU.

BrucaHnHbIe HOIUCAHHBIC YETBIPEXYTOJIbHUKHU.
Teopema ITugaropa u Havaga TPUTOHOMETPHUH.

Pemenne o6mux TpeyroabHUKOB.
IIpaBHIBHBIC MHOTOYTOJIBHUKH.
IIpeoOpazoBaHus MIOCKOCTHU. [IBHKEHUSI.
ITomobue. CummeTtpus.

ITmomane. Beraucnenue miomaneit. [Tmommamn
nog06HbBIX GHUryp.

JlexapTOBBI KOOPAWHATHI HA TNIOCKOCTH.

BekTopel Ha MIIOCKOCTH

Kpyra, o0b&Ma IPSIMOYTOJIFHOTO ITapajiIeJICHIIe /1.
OnepupoBaTh TOHATHSIMH: IIPAMOYIOJIbHAs CHCTEMa
KOOpPIWHAT, BEKTOP; HCHOJb30BATH OTH MOHATHUSI JUIS
MIpeCTaBJICHUS JAaHHBIX M PEIICHHUS 3aJad, B TOM YHCIC U3
Opyrux ydeOHBIX mpeameTroB. Pemars 3agaum  Ha
IIOBTOPEHHE OCHOBHBIX IOHSTHUH, WIIIOCTPALHIO CBsI3eH
MEXJIy Ppa3IMYHBIMH YacTsIMH Kypca. BeIOMpaTh MeToOn
JUTSL pEIIeHUs 3aJauH.

Pemiarb 3a1auM U3 IOBCEIHEBHOM >KU3HU

2 3,[180[) npeaAcCTaBJICHBI 3JIEMCHTBI COACPIKAHUS KypcCa, U3JIyHaBIIHUECA B 5—8 kiaccax u Tpe6y}0mI/Ie IIOBTOPEHMU A, O606H.[eHI/ISI H cucreMatrvusanuu. O6paH_IaTI)CH KOTOMY
MaTrepualy MOXXHO B BU/I€ aKIICHTA Ha 3aBC€PLIAIOIEM dTall€ U3YyUCHUs Kypca 9 kJ1acca uiu pacnpencijasTb 1o COOTBETCTBYIOIIUM TEMATHUYECCKUM pa3aeiiaM, U3dydacMbIM B
TCUCHHUC yqe6Horo roaa.



IIpooonscenue

ITpu pazpaboTke paboueii MporpaMMbl B TEMAaTHUYECKOM INIAHUPOBAHUM JOJDKHBI OBITh YYTEHBI BO3MOYXKHOCTH
WCHOJIF30BAHUSA  DJICKTPOHHBIX  (IIU(PPOBBIX) 0Opa30oBaTEIBHBIX  PECyYpCOB,  SBISIONIUXCS  yd9eOHO-
METOJAWYECKUMH MaTepuaiamMu (MyJIbTUMEIUHWHBIE NPOrpaMMBbl, SJIEKTPOHHbIE YYEOHUKH M 3aJadHUKH,
SIEeKTPOHHBIE OMOIMNOTEKH, BHUPTyaJbHBIC JIA00OpPAaTOPHH, HTPOBBIC IPOTPAMMBI, KOJUICKIIUH ITHQPPOBBIX
00pa3oBaTeIIbHBIX PECYPCOB), HCIIOIB3yESMbIMH ISl OOYYECHHS U BOCIUTAHUS Pa3IMYHBIX I'PYIIII IT0JIb30BaTEICH,
MPEJICTABIICHHBIMHU B DJICKTPOHHOM (LIM(PPOBOM) BUJIE U pealU3yIONUMU AUAaKTHYeckrue Bo3moxxHoctu UKT,
coliep>KaHue KOTOPBIX COOTBETCTBYET 3aKOHOAATENIBCTBY 00 0Opa3oBaHUMU.



INEPEYEHb (KOAUPUKATOP) PACIIPEJEJIEHHBIX 110 KJIACCAM ITPOBEPSIEMBbIX
TPEBOBAHUM K PE3YJIBTATAM OCBOEHMSI OCHOBHOM OBPA30OBATEJIbHOI ITPOT'PAMMBI
OCHOBHOI'O OBHIEI'O OBPA30BAHUSA U 9JIEMEHTOB COJAEPKAHUSA

I10 MATEMATUHKE

B ¢enepanbHbIX M perHOHATTBHBIX TPOLEAYPaX OLIGHKH KauecTBa 00pa3oBaHMs UCIIONb3yeTCs epeYeHb
(xomudukaTop) pacnpeaerIeHHBIX MO KjaccaM MPOBEpsAEMbBIX TPeOOBaHHUH K pe3yIbTaTaM OCBOCHHSI OCHOBHOM
00pazoBaTeIbHOM IPOrpaMMbl OCHOBHOT'O OOIIEro 00pa30BaHMs U 3JIEMEHTOB COAEPIKaHM [10 MAaTEMAaTHKE.

7 KJZIACC IIpoeepsiemble mpeGoeaHUA K Pe3yAbmnamam 0C80€HUSL OCHOBHOIL 00pa306amenbHoil
npozpammuvlt

Kon nposepsiemoro [IpoBepsiemble ipeAMETHBIE PE3YIBTATH OCBOCHHS OCHOBHOW 00pa30oBaTeIbHON
pe3yabTaTa MIPOrpaMMbI OCHOBHOT'O O0IIETO 00pa30BaHUs
1 Yucna 1 BBIYUCICHUSA
BI)IHOIIHSITB, coycras YCTHBIC u IIMCbMCHHBIC IIPUCMBI,|
1.1 apI/I(bMCTI/I‘IeCKI/IC )Z[Cf/iCTBHSI C paiMOHAaJIbHBIMU YHCJIaMU

HaxonuTs 3Ha4eHNS YUCIOBBIX BBIPAKECHUH, IPUMEHSTH pa3HOOOpa3HbIe CIOCOOBI U
1.2 MIPHEMBI BBIYUCIICHIS 3HAYCHUH TPOOHBIX BEIPAKEHHM, COAepKAIIUX OOBIKHOBEHHBIE U
JEeCSITHIHBIC IPOOH

[epexoanTh OT 01HOW (GOPMBI 3aITUCH YHCEN K APYToil (peoOpa3oBbIBATH ACCATHIHYIO
1.3 IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B AECATHYHYIO, B YACTHOCTH, B OECKOHEUHYIO
JECATHIHYIO TPOOB)

1.4 CpaBHHBATh U YIOPSAAOUYMUBATH PAMOHAIIBHBIC YHCTA

1.5 OxpyrJysTe yncia

BBIMOTHATE OPUKUAKY U OIICHKY pe3yiIbTaTa BRIUYUCICHUH, OIEHKY 3HAYECHUIN YHCITIOBBIX
1.6 BbIpa)keHUU. BBIONHATH 1eHCTBUA

CO CTCHICHAMU C HATYPAJIbHBIMU ITOKA3aTCIISIMU

1.7 HpI/IMeHHTL MPpU3HAKU JEJIMMOCTH, PA3JIOKCHHUEC HA MHOKHUTEIN HATYpPaJIbHBIX YUCCIT

Pemats IMPAKTUKO-OPUCHTUPOBAHHEBIC 3a/1a4M, CBA3aHHBIC C OTHOUICHUEM BCJIMYWH,
IpONnoOpPHHUOHAIBHOCTBIO BEJIMYHH, IPOLUCHTAMU, HHTEPIIPETUPOBATEL PE3YyJIbTAThI

1.8 . .
peuIeHus 3a1a4 C y4eTOM OIPaHUYEHHH, CBSI3aHHBIX CO CBOMCTBAMH PACCMaTPUBAEMBIX
00BEKTOB
2 Anrebpandeckue BbIpaKeHUs
Hcnonb3oBaTh anredpanvdeckyro TEPMUHOIOTHIO M CUMBOJIUKY, TPUMEHSTH €€ B
2.1 mporiecce OCBOEHHsI yueOHOro Marepuaa
29 Haxonuts 3HAYEHUS OYKBEHHBIX  BBIp@XEHHMH  NOpu  3aJaHHBIX
’ 3HAYEHUSIX TIEPEMEHHBIX
)3 BrimonusaTs npeoOpa3oBaHus LEI0r0 BEIPAKEHNSI B MHOTOWIEH MPUBEICHUEM MTOI00HBIX

CJ1ara€MbIX, paCKpbITUEM CKOOOK




BrimoassTh YMHOXCHHUEC OJHOWICHA HAa MHOT'OYJICH U MHOI'O4JICHAa HAa MHOT'OWICH,

24
MPUMEHSTH (POPMYIIBI KBaJpaTa CyMMBI U KBaJlpaTa pa3HOCTH
OcyliecTBIATh pa3oKeHNE MHOTOYJIEHOB HA MHOXKUTENH C TIOMOIIBIO BEIHECEHUS 32
2.5 CKOOKH 00IIIET0 MHOXKHTEIIS, TPYIIUPOBKHU CIaraeMblX,
MpUMEHEHUST POPMYIT COKPAIIEHHOTO YMHOKEHUS
26 [IpumensTs npeoOpa30BaHUs MHOTOWIECHOB AJIS PEILICHUS PA3IHMUHBIX 3a7a4 U3
' MaTEMaTHKH, CMEKHBIX ITPEIMETOB, U3 PEabHON PAaKTUKU
27 Hcnonb30BaTh CBOWCTBA CTEMEHEH ¢ HATYpabHBIMH MOKa3aTENIMU [T IPeo0pa30BaHus
' BBIpasKEHHIA
3
YpaBHEHUS U HEPABEHCTBA
Pewiate nuHeiHble ypaBHEHHS ¢ OAHON NEPEMEHHOM, IPUMEHSIS IIPaBUIIa EPEXoaa OT
3.1 HCXOQHOTO YPaBHEHHS K paBHOCWIBHOMY eMy. IIpoBepsTh, ABIsETCA U YUCIO KOPHEM
YpaBHEHUSA
32 [IpumenaTs rpaduuecKue METOJBI pu pelieHnn JIMHEWHBIX
YPaBHEHUH U UX CUCTEM
33 [TonGupate npuMepsI ap YUCEN, SIBISIOLIMXCS PELICHUEM JTHHEHHOTI0 YPaBHEHHUS C
' JBYMSI IEPEMEHHBIMU
3.4 CTpouTh B KOOPJAMHATHOM TUIOCKOCTH TpayK TMHEHHOTO YPaBHEHHS C IBYMS
' MEePEMEHHBIMU; TIOJIB3YSICh TPaUKOM, IPHUBOINUTH IPUMEPHI PELICHUsT YPaBHEHHUS
35 Pematsb cuctemsl IByX JTMHEWHBIX YPaBHEHHUH C IBYMS IEPEMEHHBIMH, B TOM YHCIIE
' rpaduyuecKu
CocTaBnATh M pemiaTh JIMHEHHOE YpaBHEHNE WIM CUCTEMY JIMHEHHBIX ypaBHEHUI 110
3.6 YCIIOBUIO 3a7ja4, HHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a/1a4M
MTOJTyYEHHBIN Pe3yIbTaT
4
Koopaunate! u rpaduku. OyHKIIMN
N300paxkaTth Ha KOOPAMHATHON MPSIMOM TOYKH, COOTBETCTBYIOILINE 3aaHHBIM
4.1 KOOpJMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbI, 3alIMCBHIBATh UUCIIOBBIE TPOMEXKYTKH HA
Ire0panvecKoM S3bIKe
4.2 OTmeuaTh B KOOPIAMHATHOM MJIOCKOCTH TOYKH 110 3alaHHBIM KOOpAHHATaM
43 Crpoutb rpadukn muHeHHBIX QyHKIMA. CTpoUTh rpaduK QyHKIUH y = |X|




OnwceIBaTh ¢ IIOMOIIBIO (l)yHKHPII;'I HU3BCCTHBIC 3aBUCUMOCTHU MEXKAY BEIIMYNHAMMU:
CKOpPOCTb, BpEMs, PaCCTOAHUC, ICHY, KOJIMYCCTBO, CTOMMOCTD, IIPOU3BOAUTCIIBHOCTD,

4.4
BpeMs1, 00beM paboTEhI
4.5 Haxonuts 3HaueHne QyHKIMHU 10 3HAYCHHUIO €€ apryMeHTa
[TornmaTs Tpadudeckuii crroco0 MpeacTaBIeHNs U aHAIH3a HHPOPMAIIUH, N3BIIEKATh U
46 WHTEPIIPETUPOBATh HHPOPMAIIHIO
' U3 TpaUKOB peallbHBIX MPOLECCOB U 3aBUCUMOCTEH
5 BeposTHOCTE U cTaTHCTHKA
Uwurate HHGOpPMAIHIO, TPEICTABICHHYIO B TAOIUIAX, HA JUArpaMMax, PeICTaBIATh
51 JaHHBIE B BUJIE TaOJIHII, CTPOUTD JHArPaMMBbI
' (cronbukoBeIe (CTONOYATHIC) M KPYTOBBIE) 0 MaCCHBaM 3HAYCHUN
OnuceIBaTh U HHTEPIIPETUPOBATH PeabHBIE UNCIOBBIE JaHHbIE, IPEICTaBICHHBIC B
5.2 TabNUIax, HA qUarpaMmmax, rpagukax
Hcnonme3oBaTh i1 OmMHUCaHUA JTAHHBIX CTaTHCTUYECKIE
53 XapaKTepUCTUKU: cpeHee apupMeTHIecKoe, MeIuana, HaubobIlee U HauMeHbIIIee
) 3HAaYEHHs, pazMax
Hmets npeacTaBiieHre 0 CIIy4aifHOW W3MEHUYUBOCTH Ha MIPUMEPAX LeH, (PU3NIECKUX
54 BEJIMYMH, AHTPOIIOMETPUUECKUX TAHHBIX, UMETh MPEACTABICHNUE O CTATUCTUYECKOMH
) YCTOMUYHBOCTH
6 I'eomeTpus
Pacnio3naBaTh U3y4eHHBIE TeOMETpUUYECKHe (PUTYPBI, ONIPENENSITh UX B3aHMHOE
pacroioxKeHne, n300paxkaTb TeoMeTpuiIecKre QUryphl, BBIOIHAT YEPTEKH 110
YCJHOBUIO 33Jjauu. I3MepsTh IMHENHBIE U YIJIOBBIE BEJIMUMHBL. Pemarte 3agaun Ha
6.1 BBIYHCJIEHHE JJIMH OTPE3KOB U BEIMYUH YTJIOB
Henatb rpyOyIo OIIEHKY JITHEWHBIX U YTTIOBBIX BEJIMYMH MPEIMETOB B PeabHOM KHU3HU,
6.2 pa3MepoB MPUPOTHBIX 00BEKTOB. Paznnyars
' pa3Mepsl 3TUX 0OBEKTOB MO MOPSAKY BETUYHUHBI
6.3 CTpouTh UepTex’H K reOMETPUUECKUM 3a7adamM
[Tonp30BaThCs MpU3HAKAMHU PaBEHCTBA TPEYTOJBHUKOB, HCIIOIB30BaTh IPU3HAKHU U
6.4 CBOMCTBA PaBHOOEIPEHHBIX TPEYTOIFHUKOB IPH PEIICHNH 3a7a4
[IpoBoauTh JIOTUYECKHE paccyxaeHus c HCIIOJIb30BaHUEM
6.5

reOMCTPUUICCKUX TCOPEM




6.6

[Tomp30BaThCS MpHU3HAKAMU PAaBEHCTBA MPSAMOYTOJIBHBIX TPEYTOIBHUKOB, CBOMCTBOM
MeMaHbl, MPOBEJEHHOHN K TUTIOTEHY3€ MPSMOYTOIBHOTO TPEYTOJIBHIKA, B PEIICHIH
FCOMETPUYECKHUX 3a7a4

6.7

OmnpenensTe NapauIeIbHOCTh MPSIMBIX C TOMOILBIO YITIOB, KOTOpPBIE 00pa3yeT ¢ HUMU
cekymas. OnpenensaTs NapauieIbHOCTh NPSMBIX C IIOMOIIBI0 PABEHCTBA PACCTOSHUMN OT
TOYEK OJHOM NPAMOM J0 TOYEK IAPYroil MpsMoun

6.8

Pemats 3amaun Ha KieTdaroit Oymare

6.9

HpOBOI[I/ITL BBIYHCJICHUA U HAXOAUTH YHUCJIOBBIC U 6yKBeHHBIC 3Ha4YCHUA YTJIOB B
TCOMCTPUUCCKUX 3a/Jadax C UCIOJIb30BAaHUCM CYMMEI YTJIOB TPCYT'OJIbHUKOB U
MHOT'OYT'OJIbHUKOB, CBOICTB Y1JioB, 06p3.30BaHHLIX IIpH NEPECECYCHNHN ABYX
napajICIbHBIX IIPAMBIX ceKymeﬁ. Pemate MPaKTUYICCKUE 3aJa91 Ha HAXOXKIACHUEC YTJIOB

6.10

Brnaners moHATHEM T€OMETPUYECKOTO MECTA TOUEK. YMETh ONPENeIsiTh OMCCEKTPUCY
yIia U CepeIUHHBIA NePHEHIUKYISP K OTPE3Ky KaK FeOMETPHUYECKHE MeCTa TOUEK

6.11

DopMyIHpPOBATH ONPEAETICHUS OKPY)KHOCTH M KPYI'a, XOPAbI U IUAMETPa OKPYKHOCTH,
[0JIb30BAThCS UX CBOMCTBAMHU. ¥ METh IPUMEHSTH 3TH CBOMCTBA MPHU PELICHUH 3a7a4

6.12

Brnaners moHATHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOIUTh €€
uentp. Ilonp3oBaThest hakTamMu 0 TOM, YTO OUCCEKTPHCHI YIIIOB TPEYTOJIbHUKA
MIEPECEeKar0TCs B OAHOM TOUKE, U O TOM, YTO CEPEAUHHBIE NEPIIEHANKYIISPbI K CTOPOHAM

TPEYrOoJIbHUKA NIEPECEKAIOTCS B OTHON TOUKE

6.13

BJ'Ia,Z[eTL IIOHATHEM KacaTeJIbHOM K OKPYXXHOCTH, ITOJIb30BATHCA TeopeMoﬁ 0
NEPNCHAUKYIAPHOCTU KacaTeJIbHOU 1 paauyca, MpoOBEACHHOTO K TOUKC KaCaHUA

6.14

ITons30BaThCA HpOCTCﬁHIHMH TC€OMCTPUUCCKUMU HEPABEHCTBAMHU, IIOHUMAThb UX
HpaKTI/I‘ICCKI/Iﬁ CMBICJI

6.15

HpOBOI[I/ITL OCHOBHBIC TCOMETPUUCCKHUEC IMTOCTPOCHHUA C TIOMONIBIO HUPKYJIA U JIMHEHKH

IIpoeepsaemvie 31emeHmvbl codepircaHus

Kon

[IpoBepsemblil 351IEMEHT COJIepKaHUA

Yuciia 1 BEIYHCICHUS

1.1

JpoOu 0ObIKHOBEHHBIE U IECSITUYHBIE, TIEPEX0]] OT OHON (OPMBI 3aITUCH APOOEH K APYTroH.
IlonsTHE panMoOHATBEHOTO YKCIIa, 3alMCh, CPABHEHUE, YIIOPSI0YMBAHUE PALTMOHAIBHBIX YHCET




Apudmernaeckue EHCTBUS C PallOHATLHBIME YHCIaMu. Pemenne 3amad u3 peaabHOM

1.2 NPaKTUKW Ha YacTH, Ha APOOH
13 CreneHb ¢ HaTypaJbHBIM IIOKa3aTeNeM: ONpeesIeHUe, IPeo0pa30BaHNe BHIPAXKEHUI HA OCHOBE
' OIIpeIeJICHHS], 3aII1Ch OOJIBIINX YHCEI
[IponenTsl, 3anMch NPOLIEHTOB B BUAE APOOH U ApOOU B BUIIE IPOLICHTOB.
1.4 Tpu OCHOBHBIE 3a/1a4X Ha MPOLIEHTHI, PEILICHNUE 3a/1a4 U3 PEeaIbHON IPaKTHKH
[lpumeneHue MPHU3HAKOB JEMMOCTH,  pasjoKeHHWe  Ha MHOXHTENN
1.5 HAaTypaJIbHbIX YUCEIl
PeanbHele 3aBUCUMOCTH, B TOM yHcie npsAMast u oOparHast
1.6 IPONOPLUOHAIIEHOCTH
2 Anrebpandeckre BbIpaKCHUS
IlepemeHHBIe, YUCIOBOE 3HAYEHHUE BBIPAXKEHUS C IEPEMEHHOM. [[0IlyCcTHMBIE 3HAYEHUS
2.1 MIEPEMEHHBIX
2 IIpencraBienue 3aBUCUMOCTH MEKAY BEIMUYUHAMU B BUIe (hopmysbl. Beraucnenus no
' dhopmynam
2.3 [MpeobpaszoBanue OYKBEHHBIX  BBIPQKEHHUH, TOXIECTBEHHO PaBHBIC BHIPAKECHUS
24 CBoOIICTBa CTENEHU C HATYpaIbHBIM ITOKA3aTEIEM
OpHouneHsl ¥ MHOrowIeHbl. CTeneHb MHOrowieHa. CloXeHue, BBIYUTaHUE, YMHOKCHHE
2.5 MHOT'O4JICHOB
DopMyIIBl COKPAILIEHHOTO YMHOKEHHSA: KBaApaT CYMMBI M KBapaT pazHocTd. Dopmyra
2.6 pa3HoOCTH KBaJpaToB. Pa3nojkeHne MHOTOUJIEHOB HA MHOXKUTEIH
3 VYpaBHeHUS
YpaBHeHHE, KOPEHb YpaBHEHUs], IPAaBUIIa TPEOOPa30BaHuUsl YpPaBHEHNS, PABHOCHIBHOCTD
3.1 YpaBHEHUI
JIuneliHoe ypaBHEHHUE C OJHOM IEPEMEHHOM, YUCIIO KOPHEW JIMHEHHOrO YPaBHEHUS, pEILICHUE
3.2 JUHEWHBIX ypaBHEHHUH
CocraBieHue ypaBHEHHH 110 YCIOBHIO 3a7a4yl. PerieHne TeKCTOBbIX 33134 ¢ TIOMOIIBIO
33 ypaBHEHUI
34 JluneiiHOE ypaBHEHUE C ABYMSI IEPEMEHHBIMH U €ro rpaduk

3.5

Cucrema 1ByX JTMHEWHBIX YpaBHEHUH C IByMs IEpeMEHHBIMU. Pelenre cucteM ypaBHEHHM
Croco0oM NoACTaHOBKH. [IprMepsl peleHns: TEKCTOBBIX 3a/1a4 C TOMOIIBIO CHCTEM ypaBHEHUH




Koopaunats! u rpaduku. OyHKITUN

4.1 Koopaunara Touku Ha mpsiMoit
YucnoBble MPOMEXKYTKH. PaccTosiHie MEX Y ABYMS TOUKaMH KOOPIUHATHON MPSIMO
4.2
43 [IpssmoyronbHas cucrema koopanHat, ocu Ox u Oy. Abcurcca u opauHaTa TOYKA Ha
' KOOPANHATHON ITOCKOCTH
IIpumepsr rpadukoB, 3agaHHbIX hopmynamu. UteHue rpaduKoB peasbHBIX 3aBUCHMOCTEH
4.4
4.5 Ionstre dhynakmun. ['paduk dhyakmun. CpoicTBa QyHKIHN
4.6 Jluneitnas ¢ynaxms, ee rpaduk. ['padhuk dyHkmm y = [X|
I'padmaeckoe pereHre TMHEHHBIX YpaBHEHUH U CHCTEM JTMHEWHBIX ypaBHEHHHA
4.7
5 BeposiTHOCTB 1 cTaTUCTHKA
[IpencraBienue JaHHBIX B BUJIE TaONHUI, AUarpamMm, TpadukoB. 3amoiHeHne TabIull, YTeHHe U
MOCTPOCHUE TUArpaMM (CTOJIOMKOBBIX (CTONOYATHIX) M KPYTOBBIX). UTeHue rpaKoB peanbHbIX
nporieccoB. M3Bneuenne nHGOpMALIMU U3 AUAarpaMM U TaOJHUII, UCTIONB30BAHUE U
5.1 WHTEPIPETALNS TaHHBIX
OnwucaTenbHast CTATUCTHKA: CpeiHee apu(hMeTHIeCKoe, Melana, pa3Max, HauOoJIbIIee U
5o HalMEHbIlIee 3HaYeHUSI Habopa YHCIIOBBIX JaHHBIX. [Ipumeps! ciryuaiiHOM H3MEHUYMBOCTH
CryuaitHbIi 3KCTIEpUMEHT (OIIBIT) U ciay4aiiHoe coObiTHe. BepodarHocTs 1 yactoTta. Ponb
MaJIOBEpPOSATHBIX W MPAKTHYECKH JOCTOBEPHBIX COOBITHI B IPUPO/JIe U B 001IecTBe. MoHeTa 1
513 UrpasbHas KOCTb B TEOPUH BEPOSITHOCTEH
I'pad, BepmHa, pedpo. Crenens BepmHbl. Yncio pedep u cymMmapHast CTeleHb BEPILIHH.
IIpencraBnenue o cBsa3HoctH rpada. Lenu u nukisl. [lytu B rpagax. O0xox rpada (3iinepos
54 nyTh). [Ipeacrasnenue 06
OpHeHTHUpOBaHHOM Tpade. Pemienue 3amau ¢ momoisio rpagos
6 I'eomerpus
Hauanbnabie nousitust reometpun. Touka, npsimasi, OTPE30K, JIyd. YToJ. Buasl yrios.
6.1 Beprukanbhsle U cMexHbIE YIUIBL. buccekTpurca yria. Jlomanasi, MHOrOyrOJIbHUK.

[TapaiensHOCTh U NEPIEHAUKYJIISIPHOCTD MPSMBIX




Cummerpuunslie purypsl. OCHOBHbIE CBOMCTBa 0ceBOi cummerpuu. [IpuMepsl cuMMeTpuu B
6.2 OKPY’KaIoIIeM MUPE
OCHOBHBIE IOCTPOEHHUS C TIOMOIIBIO IIUPKYJISI U TUHENHKU. TpeyroabHUK.
6.3 BricoTa, Mmenuana, OuccekTpuca, UX CBOWCTBA
6.4 PaBHoOempeHABIH u PaBHOCTOPOHHUI TpeyrojipHUKU. HepaBeHCTBO
' TpeyrojJbHHUKA
CBoiicTBa 1 IPU3HAKU PaBHOOEIPEHHOIO TPEYrojabHUKa. IIpu3HaKy paBeHCTBa TPEYTrOIbHUKOB
6.5
CaoiicTBa 51 MIPU3HAKA MapauIeIbHBIX MPSIMBIX. CymmMma YTIIOB
6.6 TpeyroibHHUKa. BHeNIHNE yriibl TpeyroabHUKa
[IpsiMoyronbHbIA TpeyronbHUK. CBOMCTBO MEAUAHBI IPSIMOYTOJIBHOIO TPEYTOIbHUKA,
MIPOBEJEHHOM K rUnoTeny3e. [Ipiu3Haky paBeHCTBa NPSMOYTOJIBHBIX TPEYTOJEHUKOB.
6.7 IIpsAMOYTOJIBHBII TPEYTONBHUK C YIJIOM
B 30°
HepaBeHcTBa B reoMeTpun: HEPaBEHCTBO TPEYTOJbHIKA, HEPABEHCTBO O JJIMHE JIOMaHOM,
63 TeopeMa o OoJIbIIeM yriie U O0IbIIeH CTOpOHE TPeyroibHUKA. [lepIeHNKyYIsIp 1 HaKIIOHHAS
I'eomeTpryeckoe MecTo Todek. bruccekTprica yria u cepeAMHHBIN NEPIIEHIUKYISAP K OTPE3KY Kak
6.9 TEOMETPHUYECKUE MECTA TOUEK
OKpy>KHOCTB M KpYT, XOpJla U JUaMeTp, UX CBOMCTBA. B3anMHOE pacnonoxkeHe OKpyKHOCTH U
npsimoit. KacarenbHast 1 cexymas K OKpy>KHOCTH
6.10
OKpyXHOCTb, BIIUCAHHAS B yTroj1. BrimcanHas 1 onvcanHas OKPY>KHOCTH TPEYTOJIbHUKA
6.11

8 KJIACC IIpoeepsiembie mpe608aHuUs K pe3yabmamam 0cé0eHUS 0CHOBHOIL 00pa306amenvHoil

npozpammut
Kon nposepsiemoro [IpoBepsiemble ipeAMETHBIE PE3YIIBTATHI OCBOCHUS OCHOBHOW 00pa30BaTeIbHOM
pe3ynbraTta MIPOTpaMMbl OCHOBHOT'O 00111eT0 00pa3oBaHus

Yuciia 1 BEIYUCIICHUS




1.1

Hcnonb30BaTh HauallbHbBIE MTPEJCTABICHUS O MHOYKECTBE JEHCTBUTENIBHBIX YUCENT IS
CPaBHEHUS, OKPYTJICHUS M BBIYHCICHHH, N300pakaTh NeHCTBUTENbHBIC YHCTa TOYKAMU
Ha KOOPJAMHATHOW NPSAMON

1.2

[IpumensaTs noHATHE apU(METHIECKOTO KBAAPATHOTO KOPHS, HAXOIUTH KBaAPATHHIE
KOPHH, UCTIONB3YS MTPH HEOOXOJMMOCTH KAIbKYIISITOP, BRIIIOIHATH IPeoOpa3oBaHus
BBIPaXKCHUI, COAepKAIIMX KBalpaTHbIE KOPHU, UCIOJb3Ys CBOICTBA KOPHEU

1.3

Hcmonp30BaTh 3amucu OOIBITNX W MAJIBIX YHCET C IIOMOIIBIO IECSITHYHBIX po0eH u
creneHer ynciaa 10

AnreOpanveckue BhIpaKeHUS

2.1

HpI/IMCHﬂTB IIOHATHEC CTCIICHU C I CJIBIM ITOKa3aTCJIEM, BBIIIOJTHATH HpeO6pa30BaHI/I$I
BI)Ipa)KCHI/II\/II, COACpKaAIIUX CTCIICHU C LCIIbIM IIOKAa3aTCICM

2.2

BhImonHAT TOKAECTBEHHBIE TPEOOPA30BaHNUS PALIMOHATIBHBIX BBIPAXKCHUI HA OCHOBE
MIPaBUI JCUCTBUM Hal MHOTOWICHAMH U ajareopandeckuMu IpoosMu

23

PaCKJ’Ia,Z[LIBaTB KBa,I[paTHBIfI TPEXYJICH Ha MHOKHUTCIIN

24

HpHMerITL Hp606p330BaHI/I$I BBIpa)KeHI/Iﬁ AJIg pEHICHU pa3JIMIHbIX 3a4a4 U3
MaT€MaTHUKHU, CMCKHBIX ITPEAMCTOB, U3 peaJ’IBHOﬁ MMPaKTUKA

ypaBHeHI/IH 1 HCPAaBCHCTBA

3.1

Pewate nuHeliHbIe, KBaIpaTHbIE YPABHEHUS U PALIUOHAJILHBIE YPABHEHUS, CBOISAIIUECS K
HUM, CHCTEMBI ABYX YPaBHEHHUH C IByMsI IEPEMEHHBIMU

3.2

[IpoBoaXTE MpOCTEUIINE UCCIIENOBAHUS YPABHEHUI U CUCTEM YPABHEHHUI, B TOM UHUCJIE C
MpUMEHEHNEM IpadUueCcKUX MPeICTaBICHUH (yCTaHABIUBATh, UMEET JIH ypaBHEHUE WIIN
cucTeMa ypaBHEHUH peLeHus], €CIIH UMEET, TO CKOJIBKO, U IIpoUee)
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[epexoauTs OT c1OBECHOM (HOPMYITUPOBKHU 33441 K €€ alredpandeckoil MoJIesu ¢
MTOMOIIbIO COCTAaBJICHUS YPaBHEHHS WM CUCTEMBI YPaBHEHUI, HHTEPIIPETHPOBATh B
COOTBETCTBHMH C KOHTEKCTOM 3aJ1a4M [TOJIyYE€HHBINH pPe3ynbTaT

3.4

[IpuMeHATh CBOMCTBA YHCIIOBBIX HEPABEHCTB /ISl CPABHEHUS, OIICHKH, PEIIaTh
JINHCHHBIC HEPABEHCTBA C OJJHON TIEPEMEHHON M UX CHCTEMBI, IaBaTh TPapUICCKYIO
WJUTFOCTPALIMIO MHOXKECTBA PEIICHUN HEPABEHCTBA, CUCTEMBI HEPABEHCTB

DOyHKIUU

4.1

[Nonumars U HCNOIB30BaTh PYHKIIMOHATBHBIC TOHATHS U SI3BIK (TEPMHHBI,
CHMBOJIMYECKHE 0003HAUCHHS), OTIPEACNATH 3HAUCHUE QYHKIIUH M0 3HAYECHHIO
apryMeHTa, OTpeIessITh CBOMCTBA (DYHKIIMH IO ee Trpaduky

4.2

. k 2 3
Crpouts rpaduku deMeHTapHbIX QyHKIUN Buta: y = =,y = x>, y = x>, y = [x|,
X

OIMCHIBATh CBOMCTBA YMCIOBOH (DYHKLUH 110 €€ rpaduky

BeposiTHOCTB U cTaTUCTHKA

5.1

W3zBnekats u mpeoOpa3oBEIBaTh HHOOPMAIIHIO, TIPEACTABICHHYIO B BUIE TaOIHII,
IararpaMm, TpaduKoB, MPECTaBIATh JaHHBIE B BUIE TaOJHII, JHarpaMm, rpadukoB

5.2

OnuckeiBaTh JaHHBIC C MIOMOIIIBIO CTATUCTUYCCKUX IOKa3aTesIei: CpeaHux 3HAYCHUN U
MCP paCCCUBAHUA (paSMax, AUCTICPCHUA U CTAHAAPTHOC OTKJ'IOHCHPIG)
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HaxonuTp 4acTOTHI YUCIOBBIX 3HAYEHUH U YaCTOTHI COOBITHIL, B TOM YHCJIE 11O
pe3yabpTaTaM u3MEpeHUH U HaOoAeHU

54

HaxonuTh BEpOATHOCTH CITyYalHBIX COOBITHII B ONBITAX, 3HASI BEPOSTHOCTU
3JIEMEHTAPHBIX COOBITHIA, B TOM YHCIIE B OMBITAX C PABHOBO3MOKHBIMHU 3JICMEHTAPHBIMH
COOBITHSIMUA

5.5

Hcnonb3oBaTh rpaduuecKie MOJIEIU: JIEPEBO CIyYAHHOTO SKCTIEPUMEHTA, THarpaMMbl
Diinepa, 9ucIoBas IpsMas

5.6

OHepI/IpOBaTB MOHATHUAMUA: MHOKECTBO, IOAMHOKECTBO, BBIIIOJIHATE OII€pallvuy HAJl
MHOXECTBaAMMU: OGT)CJII/IHCHI/IC, NEPECCUYCHUEC, NOIMMOJTHCHUEC, TIEPEUNCTIATDL JIEMCHTEBI
MHOXCCTB, IPUMCHATH CBOMCTBa MHO>KCCTB




5.7

Hcnonb3oBaTh rpaduuecKkoe MpeIcTaBICHHE MHOKECTB U CBS3eH MKy HUMH IS
OIIMCaHUS MPOIIECCOB U SBJICHUIA, B TOM YHCJIE IPH PEIICHUH 33/1a4 U3 IPYTHX YIeOHBIX
MIPEeIMETOB U KypCOB

I'eomerpus

6.1

Pacmo3naBaTh OCHOBHBIEC BHIBI YETBIPEXYTOJIbHUKOB, UX 3JIEMEHTHI, ITOJIb30BAaThHCA UX
CBOMCTBaMH IIpU pECIICHUU TCOMETPUICCKUX

3a1a4

6.2

HpI/IMCHﬂTL CBOMCTBA TOUKHU NnepeccyCHuA MCIMal TPCyrojJibHUKa

(eHTpa Macc) B pellIeHUH 3a1a4

6.3

Bnaners moHsiTHeM cpeaHel TMHUU TPEYToJbHUKA U Tparelun, IPUMEHITh UX CBOHCTBA
IIpYU peLIeHUHU reoMeTpudeckux 3anad. [lons3oBarecsa TeopeMoit daneca u TeopeMont o
MPONOPLUOHANBHBIX OTPE3KaX, MPUMEHATh UX IJIs PeICHUS IPAKTUUIECKUX 3a/1a4

6.4

IIpumensiTs NIPU3HAKU no00MsI TPEYTrOJIbHUKOB B peueHun

TCOMCTPHUUICCKUX 3ada4

6.5

[Tomb3oBaThcst Teopemoit [Indaropa st perreHus reOMEeTPHYECKAX U IPAKTHYECKUX
3agad. CTpOI/ITI) MAaTCMaTHYCCKYIO MOACJIb B IIPAKTUYCCKUX 3a/ladax, CaMOCTOATCIILHO
ACIAaTh YCPTECIK U HAXOAUTH COOTBCTCTBYIOIINEC TJIMHBL

6.6

BrnaneTrs moHATHSIMH CHHYCA, KOCHHYCA U TAHI'€HCA OCTPOTO yIila IPSAMOYTOJIEHOTO
TpeyroiasHuKa. I10nbp30BaThCs ITUMH MOHATHSMH AJISL PEILICHUS NPAKTHUECKUX 3a/1a4

6.7

BreruncnsaTs (pa3nuyHbIMU CTIOCO0aMHU) TUIOMIA b TPEYTOIBHUKA | TIIOIAIN
MHOTOYTOJIbHBIX (QUTYD (MOJIB3YSCh, IJI€ HE00XO0AMMO, KAIbKYJIATOPOM). [IpuMeHsaTh
MOJyYCHHbIE YMEHUS B MPAKTUUECKUX 3aadax

6.8

BitageTs NOHATUAMU BIMCAHHOIO U LIEHTPAJIIBHOTO YTJIa, UCIOJIb30BATh TEOPEMBI O
BIMCAHHBIX YTJIaX, YIJIax MEXAY XOpJaMH (CEKYITUMH) U YTJIe MeXIy KacaTelIbHON U
XOpJOH IpU pEIIEHUU T€OMETPUUECKUX 3a]1a4

6.9

BitageTs NOHATHEM OIMCAHHOTO YETHIPEXYTOJIBHUKA, IPUMEHATh CBOKMCTBA ONIMCAHHOTO
YETBIPEXYTOJIbHUKA [PU PEILIEHUU 3334

6.10

HpI/IMeHSITI) HOHy‘IeHHI)Ie 3HAHUA Ha HpaKTI/IKe — CTpOI/ITB MAaTEMATUYCCKHUEC MOACIIN TJIs
3a1a4 peaanof/'I JKU3HU U HpOBOJII/ITI) COOTBCTCTBYIOH_H/IC BBIYUCJIICHUS C HpI/IMeHeHI/IeM
nmogo0ust

U TPUTOHOMETPHUUN (HOJ'IL3y5[CL, rae HCO6XO,Z[I/IMO, KaJ'II:KyJ'IHTOpOM)




IIpoesepsiemuble 31emeHMbL COOEPHCAHUS

Kon IIpoBepsiemMblil 3JIEMEHT COJIEpIKAHUS

Yucna ¥ BEIYUCICHUS

Ksanparuerii koperb u3 ancia. [loHarre 06 nppanroHaabsHOM ducie. JlecaTHIHbIe
1.1 MPUOIVKEHUS NPPAITHOHATBHBIX YACET

CBoiicTBa apu(METHUECKUX KBAAPATHBIX KOPHEH U UX MPUMEHEHHE K TpPeoOpa30BaHUIO
12 YHCIIOBBIX BBIPAKCHUI U BBIYUCICHUSIM.

JelicTBUTENbHBIE YUCa

1.3 CremneHb ¢ MeTBIM IMoKa3aTelIeM U ee CBoiicTBa. CTaHmapTHAS 3allHCh 9UCTa
2 Anrebpandeckre BBIPaKCHUS
21 KBagpatHerit  TpexuicH, pasiioKEeHUEe  KBaJpaTHOIO TpEX4iIeHa Ha MHOXUTEIU
2.2 Anrebpandeckas 1poob. OCHOBHOE CBOWCTBO alreOpanveckoi Apoou
2.3 Crnosxenue, BEIUUTAHUE, YMHOXKCHHUE, JISIICHUE allreOpandecKkux apooei
2.4 PanmoHanbpHbIe BRIPOXKEHUS U UX MPEoOpa3oBaHue
3 YpaBHEHUS U HEPaBEHCTBA
31 Ksanparnoe ypaBaeHue, popmynna KOpHEH KBapaTHOTO ypaBHeHUs. Teopema Buera
3.2 Pemienne ypaBHeHMM, CBOISAIIMXCA K IMHEHHBIM U KBaAPATHBIM
33 [Mpocreiimme qpoOHO-paOHATEHBIE YPABHEHUS

I'paduueckas uHTEpIIpETALMs YPABHEHUH C IByMS IEPEMEHHBIMU M CUCTEM JIMHEHHBIX
34 YPAaBHEHUH C IByMs llepeMEHHBIMU. [IpuMepsI pelieHrs CUCTEM HEIMHEMHBIX YPaBHEHUHN C
JIBYMsI IEPEMEHHBIMU

35 Perenue TeKCTOBBIX 3a[a4 anredpandecKuM Criocooom
3.6 UucroBble HEPABEHCTBA U UX CBOMCTBA

3.7 HepaBeHcTBO ¢ 0/1HOM ITepeMeHHOM

3.8 PaBHOCHIIBHOCTE HEPABEHCTB

3.9 JluneiiHble HepaBeHCTBA C OAHOMN IEPEMEHHOM

3.10

Cuctembl TMHEHHBIX HEPABEHCTB C OHOU ITEPEeMEHHOM

4 DOyHKIUU

[onsarue pynxunn. O6MacTb onpeaeneHus 1 MHOKECTBO 3Ha4eHUH QyHKIMK. CrocoObl 3a1aHus
4.1 byHKIHA




4.2

I'paduk pyHkimu. UreHne cBONCTB PYHKINH 110 e rpaduky

43 [Tpumeps! rpaduKoB GYHKIUHA, OTPaXKAIOMIUX peabHBIE POLECCHI
OyHKIMH, ONMUCHIBAIOIIUE MPAMYIO U OOpaTHYIO MPONOPLUOHATBHBIC 32aBUCUMOCTH, UX TpaQuKH
4.4
4.5 ®yukiuu y = X%, y = x°
4.6 Oyukiun Y=,/ X,y = [x|
4.7 I'pacdrueckoe pemenre ypaBHEHHH U CUCTEM ypaBHEHHHA
5 BepositHOCTh U cTaTUCTHKA
5.1 [IpencraBneHre naHHBIX B BHJIE TAOIHII, AUATpamMM, rpaduKoB
MHokecTBo, 3JIEMEHT MHO>KECTBa, MIOJIMHO>KECTBO. Onepauun
5.2 HaJl MHOXKECTBaMHU: OObEANHEHHE, IEpECcEUCHHE, TOOIHCHUE
CBoiicTBa onepauuim Hajg MHO>KECTBaMU: IIEPEMECTUTEIBHOE,
5.3 coueTaTeNbHOe, pacipeaeuTeNIbHOE, BKITIOYSHHS
Hcnonp3oBanue rpaduyeckoro mpeacTaBiIeHus MHOKECTB JJIsl ONMCAHUS PeabHBIX MPOLECCOB U
54 SIBIICHUH, IPU PEILIeHUH 3a/1a4.
W3mepenne paccerBaHus TaHHBIX. [lycriepcus 1 CTaHAapTHOE OTKIOHEHHE YUCIIOBBIX HA0OPOB.
55 Juarpamma paccenBaHUs
OneMeHTapHbIe COOBITHS CitydaiiHoro onbiTa. CityuaiiHbie coObITHS. BeposiTHocTH cOOBITHI.
OnbITBl C pABHOBO3MOKHBIMH JIEMEHTAPHBIMU COObITHAMU. CiydaiiHbIi BEIOOD. CBSI3b MEXKILY
56 MaJIOBEPOSTHBIMH U TIPAKTHYECKH JOCTOBEPHBIMHU COOBITUSIMH B TIPUPO/IE, OOIIECTBE U HAYKE
Hepeso. CBolicTBa AepeBbEB: €ANHCTBEHHOCT ITyTH, CYLIIECTBOBAHUE BUCSYEH BEPIINHEI, CBSI3b
57 MEX/y YMCIIOM BEPIIMH U yrcioM pebep. [IpaBuiio ymHOXKeHHs1. Perienne 3ama4d ¢ moMoIsio
: rpagos
[IpoTuromnonoxubie coObITHs. Jnarpamma Diiepa. OObeMHEHUE U TTEPeCeUSHHe COOBITHH.
58 HecoBmectHbie coObiTHsA. DopMyIia CloXXeHHsT BEpOATHOCTEMN
5.9 YcnoBHas BeposaTHOCTb. [IpaBuiio ymHoxxeHust. HesaBucumblie coObITHS

5.10

IIpencraBnenue skciepruMeHTa B BUJIE JiepeBa. Penienue 3a1a4 Ha HaX0XkKJAE€HUE BEPOSTHOCTEN ¢
MTOMOIIBIO IepeBa CIIyIaitHOr0 SKCTIIEpUMEHTa, IuarpamMm Jiiepa




6 T'eometpus
6.1
YetripexyroiabHuky. [TapamienorpamMmm, ero Npu3HaKU U CBOWCTBA
6.2
[IpssmoyTonbHUK, pOMO, KBaJIpaT, X MPU3HAKH U CBOMCTBA
Tpamnenus, paBHOOOKast  Tpameuus, ee CBOICTBa u MIpU3HAKH.
6.3 [IpssMmoyronbHas Tpanenus
6.4 Merton ynBoenus meauansl. LlenrpansHas cummerpus. Teopema @aneca u Teopema o
' MIPONOPIIMOHANIBHBIX OTPE3KaX
6.5 CpenHue TMHUM TPEYroJbHUKA U Tpaneuuu. LleHTp Macc TpeyronpHuKa
[Tomobue TpeyroasHUKOB, KO3 duiueHT mopodus. [Ipu3Haku momgo0us TpeyroJibHUKOB.
6.6 [IpuMeHeHune 10100 TIPU PEIIEHUU PAKTUIECKUX 337124
6.7 DopmMyITel AJ1s1  TIIOMIAAN TPEYTOJIbHUKA, MapajuiesiorpaMma, poMoa 1 Tpanenun
CsoiicTBa miomaael reomerpudeckux Guryp. OTHOIIEHHUE MIomaael NoJo0HbIX Guryp
6.8
Brruucnenue miomniaaeii TpeyroJbHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIETYaTON Oymare
6.9
Teopema Ilugaropa. [Ipumenenue Teopems! [Tudaropa npu permeHnn NpakTHYECKUX 33124
6.10
CuHyc, KOCHHYC, TAHT'€HC OCTPOI0 yIJa MPsIMOYTOJBHOTO TPeyroibHUKa. OCHOBHOE
6.11 TPUTOHOMETPUYECKOE TOXKAESCTBO. Tpuronomerpuueckue GpyHkiuu yrios B 30°, 45° u 60°
BrucanHble U HEHTPAJIbHBIE YIJIbI, YTOJI MEXly KaCaTeIbHOM U XOPAOH. YTJIbl MEXAY XOPAAMU U
CeKYLIUMHU
6.12
6.13 Bnucanubie 1 onMCaHHbIE YETHIPEXYTOJIbHUKH
BsanmMHoe pacnionoxxeHune AByX okpyxkHocTell. Kacanue okpyskHocTel. O0mmue KacaTelbHbIE K
JIBYM OKPYXHOCTSIM
6.14




9 KJTACC IIpoeepsiemubie mpeGo8aHUA K PE3YAbmMamam 0C80eHUSL 0CHOBHOIL 00pa308ameabHoil

npozpammul
Kon nposepsemoro [IpoBepsiemble ipeAMETHBIE PE3yIBTATH OCBOCHHS OCHOBHOW 00pa3oBaTeIbHON
pe3ynbpTaTa MpOrpaMMBbI OCHOBHOTO 00IIIero 00pa30BaHMs
1 Uucna v BEIYHUCICHUSA
{1 CpaBHUBATh U YHOPSIOYMBATH PALMOHAIBHBIC U HUPPALMOHAIBHBIE YUCTIA
Brimonuats apudmeTrueckue ASHCTBUA C pallOHATIBHBIMU YHCIIAMH, COYETasi YCTHBIE U
1.2 MACHMEHHBIE TIPUEMBI, BBIITOJIHATH BBIYMCIEHUS C HPPALlMOHAIBHBIMH YUCIIAMHU
HaXOI[I/ITI) 3HAUCHMUS CTEIICHEH ¢ I EJIbIMHU IMTOKA3aTCJIsIMU U KOpHCfI, BBIYUCIATH 3HAYCHUA
1.3 YHCIIOBBIX BBIPAKEHUI
1.4 OKPYI‘IDITB I[@P'ICTBHTCHLHLIC 4urciia, BBIMOJIHATE HPUKUAKY PE3YJIbTaTa BI)I‘-II/ICJ'ICHI/II‘/'I,
) OLIEHKY YMCJIOBBIX BBIPayKEHUM
2 YpaBHEHUS U HEPABEHCTBA
Pewate nuHelHbIE U KBaIpaTHbIC YPABHEHMSI, YPABHEHUS, CBOISAILUECS K HUM,
2.1 npocTeiime IpoOHO-paoHABHBIE YPAaBHEHUS
Pemate cuctemMsl JByX JTMHEHHBIX YPABHEHHUH € JBYMS IIEPEMEHHBIMU U CUCTEMBI JABYX
2.2 YPaBHEHHUH, B KOTOPBIX OJHO YpaBHEHNE HE SIBIISIETCS JIMHEHHBIM
Pemrate TekcTOBBIC 331a4K ANTeOpPanIecKUM CITIOCOOOM C IIOMOIIBIO COCTABIICHHUS
2.3 YPaBHEHUS WIA CUCTEMBI JIBYX YPaBHEHUH C IBYMsl IEPEMEHHBIMU
IIpoBOXTE IpOCTENUIINE UCCIIEAOBAHUS YPABHEHUI U CUCTEM YPABHEHUM, B TOM UHUCJIE C
MPUMEHEHNEM IpadUuecKUX MpeICTaBIeHUI (HapuMep, yCTaHaBIMBATh, UMEET JIN
24 YPaBHEHHUE WM CUCTEMA YPABHEHUI PELICHHUS, ECIIU UMEET,
TO CKOJIBKO)
Pemats nuHeliHBIE HEPABEHCTBA, KBAAPaTHBIC HEPABEHCTBA, M300pakaTh pellICHUE
HEPABEHCTB Ha YNCJIOBOW MPSIMOM, 3alMCHIBaTh PEIICHUE C TOMOIIBIO CHMBOJIOB
2.5
Pematp cuctemsl IMHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIFOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, H300paXkaTh pelIeHNE CUCTEMbl HEPABEHCTB Ha YUCIOBOM
26 MPsIMOM, 3alMCHIBaTh PEIIEHUE C TOMOIIBIO CHMBOJIOB




2.7

Hcnonp30BaTh HEpaBEHCTBA MPH PEIIEHUH PA3THYHBIX 3344

3
DOyHKIUU
PacnioznaBath (GyHKINY H3ydeHHBIX BUAOB. [IoKa3bIBaTh CXeMaTHYECKH PACTIONOKEHIE
. . k
31 Ha KOOPAMHATHOM MIIOCKOCTH TrpadukoB GyHKIUM Buaa: y =kx,y=kx + b,y = oY=
ax? + bx + ¢ B 3aBHCHMOCTH OT 3Ha4eHHI KO>QPHUIMEHTOB, OKUCHIBATH CBOMCTBA
(hyHKIMI
32 [Toka3pIiBaTh cXeMaTHYECKH PACIIOIOKEHUE HAa KOOPAWHATHON TIIOCKOCTH TpaduKkoB
’ ¢$byHKUNH BUIA y:J)c_ , ¥ = |X| 1 onuchIBaTh CBOKCTBA (hyHKUIMH
33 Ctpoutb 1 n300paXaTb CXeMaTHYeCKU rpaduKy KBAAPATUIHBIX (YHKIHA, OMICHIBATH
' CBOWCTBA KBaApaTHUHBIX (QYHKIHU 10 WX TpaduKam
3.4 PacnioznaBaTh KBagpaTHUHYIO QYHKIHIO 110 HOopMyIie, IPUBOAUTE IPUMEPHI
' KBaJpaTHUHBIX QYHKIWH U3 peanbHOM )KU3HHU, (PU3UKH, TEOMETPUH
4
ApudmeTryeckas U TeOMETpHUECKasl TPOTPECCUH
41 PacnioznaBaTh apupMeTHIECKYIO U TEOMETPUIECKYIO IPOrPECCUU MPH PA3HBIX CIIOCOOax
) 3a/1aHus
49 BEIMONHATE BBIUMCIIEHHS C HCIIOIB30BaHUEM (POPMYII N-TO WieHa apu(PMETHUECKON U
' reOMETPUUYECKOM MPOrpeccuii, CyMMBI IIEPBBIX N WIEHOB
4.3 N300paxkarh 4iieHbl MocIeJ0BaTeIbHOCTH TOYKAMH Ha KOOPIUHATHON TNIOCKOCTH
44 Pemats 3a1aun, cBA3aHHBIE C YUCIOBBIMH MOCTIEIOBATEILHOCTSIMH, B TOM YHCIIE 3a1a4H
' W3 peaNbHOM )KHU3HH (C UCIIOIh30BaHUEM KaIBKYJIATOPA, IUPPOBBIX TEXHOIOTHIN)
> BeposiTHOCTB M cTaTHCTHKA
U3zBnekatsb u npeoOpa3oBeIBaTh MHGOPMALKIO, IPEICTABICHHYIO B Pa3IHYHBIX
5.1 HUCTOYHHMKAX B BUJE TaOJUL, AUarpamMmm, rpadkoB, MPEACTABIATH JaHHBIE B BUIE

TaOJHIL, AUarpaMM, rpa)uKkoB
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Pemats 3amaun opraHn30BaHHBIM IEPEOOPOM BapHAHTOB, a TAKXKE C HCIIOJIb30BAHUEM
KOMOMHATOPHBIX MPaBUI U METOJIOB

5.3

Hcnons3oBaTh onucaTeabHEIC XAPAKTCPUCTUKU JIsI MAaCCUBOB YHCJIOBBIX JaHHBIX, B TOM
YHUCJIC CPCAHNEC 3HAYCHNA U MEPBI paCCCUBaHUA

54

Haxoante 4acToThl 3HAaYEHUH ¥ YaCTOTHI COOBITHS, B TOM YHUCIIE TIOTB3YSICh
pe3yIbTaTaMu MPOBEEHHBIX U3MEPEHUI U HAOFOIeHUI

55

HaxonuTs BeposATHOCTH ClIydaiiHBIX COOBITHI B M3yYEHHBIX OIBITaX, B TOM YHCIIE B
OIIBITaX C PAaBHOBO3MO)KHBIMH 3JIEMEHTAPHBIMH COOBITHAMH, B CEPUSIX UCTIBITAHUN 10
MIEpPBOrO ycliexa, B CepUAX UCIBITaHn bepHymnu

5.6

HmeTp nipeacTaBieHne 0 CIy4alHOW BEJIMYMHE U O PACIpPESIEHUN BEPOATHOCTEN

5.7

Hmets npeacraBieHne 0 3aKOHE OOJIBLINX YHCET KaK O MPOSIBIEHUH 3aKOHOMEPHOCTH B
CIIy4aifHOM M3MEHYNBOCTH U O POJIM 3aKOHA OOJIBIIMX YHCEN B IPUPOJE U 00IIecTBE

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKUE (PYHKIIMU OCTPHIX YIIIOB, HAXOAUTH C UX TIOMOMIBIO
Pa3IMYHBIE AIEMEHTH! IPSIMOYTOJIBHOIO TPEYTOJIbHUKA («pELIeHHE MPSIMOYTOJIBHBIX
TPEYroJIbHUKOBY). HaxoauTh (C MOMOIIBIO KaNbKYJIATOpa) ATUHBI U YTIIBI IS
HETAaOJINYHBIX 3HAYCHUH

6.2

ITons30BaThCSA q)OpMy.HaMI/I MMPUBEACHNA U OCHOBHBIM TPUT'OHOMETPUUCCKUM
TOXACCTBOM IJIsI HAXOXACHUA COOTHOIICHUM MECKAY TPUTOHOMETPUYCCKUMU
BCIIMYMHaAMH

6.3

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUISl HAXOKACHUS Pa3InYHbIX 3JIEMEHTOB
TPEYrojbHUKa («PEeLIeHne TPEYyroJIbHUKOBY), IPUMEHSTh UX P PEICHUN
reOMETPUUYECKHX 3a/1a4

6.4

Brnagets nmonstusMu npeoOpa3oBaHus MO00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
no/1o0HbIX Guryp. [Tonp3oBaThCs cBOMCTBaMU MOJI00HS IPOU3BOIBHBIX QHTYD, YMETh
BBIYUCIISTH JUIMHBI H HAXOJIUTD YTIIbI y IOJOOHBIX Guryp. [IpumeHsTh cBOHCTBa
MoJIOOMSI B IPAKTHUECKUX 3a/1a4ax. YMETh PUBOAUTE IPUMEPHI MTOT00HBIX QUTYp B
OKPY’KaroIlleM MUpE




6.5

[Tonp30BaThCs TeOpEeMaMU O MIPOU3BEICHUN OTPE3KOB XOP/I, O MIPOU3BEICHIH OTPE3KOB
CEeKYIIHX, 0 KBaJpaTe KacaTeJIbHOM

6.6

Ilonp30BaTHCSA BCKTOpaMH, IOHUMAThb UX FeOMeTpI/I‘IeCKI/Iﬁ u (pI/ISI/I‘lCCKI/Iﬁ CMBICIJI,
MNPUMCHATH UX B PCHICHUU I'COMETPUICCKUX U (bI/I3I/I‘lCCKI/IX 3aJ1a4. HpI/IMeHHTL
CKaJIIPpHOC MPOMU3BEACHUC BEKTOPOB JJId HAXOXKACHUA JJIMH U YITIOB

6.7

Ilons30BaTHCSA MCTOAOM KOOpAMWHAT HA IJIOCKOCTH, IPUMCHATH €TI0 B pCIICHUU
TCOMETPUYCCKUX U IMMPAKTHYCCKUX 3ada4

6.8

Braangers nmoHaTHSIMEI IIPpaBWIBHOI'O MHOI'OYTI'OJIbHUKA, JJIMHBI OKPY>KHOCTH, AJIMHBI YT
OKPYXHOCTH U pazmaHHoﬁ MEpPEI YTJIa, YMETH BBIYUCIIATH IJIOINAAb Kpyra U €To gacTeil.
HpI/IMCHﬂTL MOJTYYCHHBIC YMCHUS B ITPAKTUYCCKHUX 3aJavdax

6.9

Haxonuts ocu unu ueHTpsl CUMMETpUH (pUTyp, IPUMEHATH IBIXKEHUS INIOCKOCTH B
MIPOCTEUINX CITydasx

6.10

[TpuMeHSTH MoTydeHHbIe 3HAHUS HA MPAKTUKE — CTPOMTh MaTEMaTHIECKHE MOJICIH IS
33124 peasbHO KU3HU U IPOBOANTH COOTBETCTBYIOIINE BEIYUCICHHS C IPUMEHEHUEM
Mo00HS U TPUTOHOMETPHUIECKUX (DYHKIUH (TTONB3YSCH, T/I€ HEOOXOAMMO,
KaIIbKYIIATOPOM)

IIpoeepsaembie 31emeHmbl codepiHcanus

Kon [IpoBepsieMblii 3IEMEHT COACPKAHUS
1 Yuciia 1 BEIYUCICHUS
PanmonansHbIe Uncia, MppaliOHANBHEIE YUCIIa, KOHEYHBIE H OECKOHEYHBIE JIECATHYHBIC APOOH
1.1
MHO0eCTBO AEHCTBUTENBHBIX YUCEI, AEHCTBUTENLHBIE YHCIIa KAK OECKOHEUHBIE IECITHYHBIE
JpoOu. B3auMHO 0/]HO3HAYHOE COOTBETCTBUE MEKIY MHOMKECTBOM JICHCTBUTEIIBHBIX YUCEN U
12 KOOPJIMHATHOU MPsSIMOM.
CpaBHeHME EHCTBUTEIBHBIX YHCEI
1.3 Apudmernueckue NeHCTBUS C JeHCTBUTEIHHBIMHI YHUCIAMHU
Nsmepenust, mpubamxeHus, olleHKu. PazMepsl 00beKTOB OKPYIKAIOIIET0 MUPA, IITUTEIIEHOCTh
MPOIIECCOB B OKpY»KaromeM Mupe. [IpubnmkeHHoe 3Ha4eHIe BETMIUHBI, TOYHOCTh
1.4 npuOmmkeHus. OKpyTJIeHne YHUCe.
IIpukunaka v oLeHKa pe3ynbTaTOB BHIYUCICHUNA
2 YpaBHEHHUS U HEPaBEHCTBA
2.1 YpaBHEHHUs ¢ OTHON NEPEMEHHON
2.2 o . o
Jluneiinoe ypaBHeHue. Perenne ypaBHEHUH, CBOISITUXCS K JIMHEHHBIM
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KBanparHoe ypaBuenue. Perienue ypaBHEHUM, CBOASIIIIMXCS K KBAJAPaTHBIM

buksanpatHoe ypaBHeHue. [IpuMepsl pelieHns ypaBHEHUN TPEThEU U YETBEPTOM CTEIICHEN

24 pa3ioXeHneM Ha MHOXKUTEIH
2.5 Pemenne npoOHO-paIiOHANBHBIX ypaBHEHHH
2.6 Cucremsbl ypaBHEHHH
2.7 YpaBHeHHE ¢ IBYMs IEPEMEHHBIMU U €T0 Ipaduk
2.8 Pemenue cucteM IByX TUHEHHBIX ypaBHEHUH ¢ ABYMsI IEPEMEHHBIMU
29 Pemenne cuctem nByX ypaBHEHHH, OJJHO U3 KOTOPBIX JUHEWHOE, a IPYroe — BTOPOl cTeNeHH
2.10 I'paduueckas nHTEpIpETAMS CUCTEMBl YPaBHEHHUI C IByMS TIEPEMEHHBIMH
2.11 Pemenne TekCTOBBIX 3a/1a4 aNreOpanvdeckuM CIocooomM
2.12 HucioBble HEPABEHCTBA U UX CBOMCTBA
2.13 PemeHne TMHENHBIX HEPABEHCTB € OJHON NIEPEMEHHOM
2.14 PemeHune cuctem JIMHEHHBIX HEPABEHCTB C OJIHOM NEPEMEHHOMN
2.15 KBanparHbie HepaBeHCTBa
2.16 I'paduueckas nHTEpIIpETAIIMS HEPABEHCTB M CUCTEM HEPABEHCTB C IByMS IEPEMEHHBIMU
3 OyHKINN

Kpanparuunas pyuskius, ee rpaduk u cBorictsa. [Tapabosia, KOOpIUHATHI BEPIIMHBI 1apadoJIbI,
3.1 OCh CHMMETPHH TTapaboIIb
3.2 I'paduku pynkunit y = kx, y = kx + b 1 ux cBoiictsa

o k o
33 I'paduxu GpyHKUNR Y = oY= X° ¥ X CBOMCTBA
34 'paduku GyHKIMin y=\/; , ¥ = |x| m ux cBoiictBa
4 YucnoBsle MOCIe10BATEIEHOCTH

Omnpenenenne u crocoObl 3aaHNS YHCIOBBIX MOCEI0BaTeIbHOCTEN. 3aganre
4.1 MOCJIE0BATEIFHOCTH PEKYPPEHTHOH GopMyioi 1 HopMyInoil n-ro ujieHa

Apudmerrueckast mporpeccusi. ©opMyIsl n-ro wieHa apuGMeTHIECKON MPOrpecCuu, CyMMBI
42 MEPBBIX N YWICHOB

I'eomeTpuyeckas nporpeccusi. QopMysbl N-ro WieHa TEOMETPHYECKON MTPOrPECCHH, CYMMBI
43 IEPBBIX N YICHOB




H300paxkeHre WICHOB apu(PMETHUCCKON U T€OMETPHUCCKOM MPOrpecCHil TOUKaMu Ha
KOOPAMHATHOM IJIOCKOCTHU. JIMHENHBIN U SKCOHEHIMAJIbHBINA POCT

44
4.5
CrnosxHbIe TPOLIEHTHI
5 BeposTHOCTB U cTaTHCTHKA
[IpeacraBnenue JaHHBIX B BUJE TaOIUL, AUarpaMm, Tpa(uKOB, UHTEPIPETALIUS JaHHBIX.
51 YreHre U MOCTPOCHHE TAOIUII, AUArpamMM, TpadUKOB MO peaabHbIM JaHHBIM
52
IlepecranoBkm 1 (hakTOpHAT
53 CoderaHus 1 YUCIIO COYETaHUN
54
Tpeyronpauk [lackans. Pemenne 3aqad ¢ HCIONb30BaHUEM KOMOMHATOPHUKH
I'eomerpudeckast BeposiTHOCTh. Ciy4aliHBIN BEIOODP TOUKH M3 (GUTYpHI Ha TUIOCKOCTH, M3 OTPE3Ka
55 U U3 IyTH OKPY>KHOCTH
5.6 Hcneitanue. Ycnex u Heyaada. Cepust HCTIBITAaHUHN 10 IIEPBOTO ycrexa
Cepus ucnbitanuii bepaynnu. BepostHocTr coOBbITHIA B cepin UcTibITanuil beprymm
5.7
5.8 CrnyyaiiHast BeIMUMHA U pacnpeziesieHHe BepoITHOCTEN
Martemartndeckoe oxuaanue u gucrnepcus. [Ipamepsl MaTeMaTHYecKoro 0KMAaHUs Kak
5.9 TEOPETUYECKOr0 CPEAHETO 3HAYCHHUS BETMUNHBI
MareMaTHuecKoe 0KUAAHUE U AUCIIEPCHS CIIyYaHOM BEIMYMHBI «IHCIIO YCIIEXOB B CEPUH
5.10 ucIbITaHu# bepHymmy
ITonsiTre o 3akoHe OonbIIMX yKcen. M3mepenne BeposITHOCTEH ¢ MOMOILBIO 4acToT. Poib u
5.11 3HAaYCHHUE 3aKOHA OOJIBIIMX YMCEN B IPUPOE U 00LIeCTBE
6
I'eomerpust
Cunyc, KOCHHYC, TaHTEHC YTJIOB or 0 o 180°. OcHoBHOE
6.1 TPUTOHOMETPUYECKOE TOXKAECTBO. DOPMYIIBI IPUBEICHUS
Pemenne TpeyronpHUKOB. TeopeMa KOCHHYCOB 1 TeOpeMa CHHYCOB. Pelienre mpakTHIecKux
62 3a/1a4 ¢ UCIOJIH30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB
6.3 IIpeobpazoBanue mongoous. [lomoOre COOTBETCTBEHHBIX 3JIEMEHTOB




TeopeMa O IPOU3BCACHNU OTPE3KOB XOpA, TCOPEMbI O IPOU3BCACHUN OTPC3KOB CCKYIIHNX,

6.4 .
TeopeMa O KBajpare KacaTelIbHON
Bexkrop, mmHa (MOIyi1b) BEKTOPA, COHAPABIICHHBIE BEKTOPHI, IIPOTHBOIIOJIOKHO HAIIPABICHHBIC
6.5 BEKTOPHI, KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALIUK HAJl BEKTOPAMHU.
PaznoxeHune BeKTopa 1Mo 1ByM HEKOJTMHEAPHBIM BEKTOpPaM
6.6 Koopaunater BekTopa. CKanspHOE IPOU3BEICHNE BEKTOPOB, IIPIMEHEHHE U HAXOXKICHUS JTHH
' Y YIJIOB
6.7 JlexapTOBBI KOOPIMHATHI Ha TUIOCKOCTH. Y paBHEHUS MPSIMOI U OKPYKHOCTH B KOOPAMHATAX,
' nepeceueHne OKPYKHOCTEH U psAMBIX. MeTol KOOpAMHAT U €ro MPUMEHEHHUE
6.8 IIpaBusIbHBIE MHOTOYTOJIBHUKH
JnuHa okpyskHOCTH. ['pagycHast U pajuaHHas Mepa yria, BBIYUCICHUE JUIMH JYT OKPY>KHOCTEH
6.9
6.10 [Tnomans Kpyra, CEeKTOpa, CErMEeHTa
JBI>KeHMS TUIOCKOCTH U BHYTPEHHUE CUMMETPHU QUTYp (3JIEeMEHTapHBIE IPEIICTABICHUS).
6.11 ITapamnensHslit nepeHoc. [ToBopoT




IHEPEYEHB (KOAH®HUKATOP) IIPOBEPAEMbIX TPEBOBAHHH K PE3YJIbTATAM OCBOEHHA
OCHOBHOMH OBPA30OBATE/IbHOU ITPOI'PAMMBbBI OCHOBHOI'O OBILIETO OBPA3BOBAHUA U
IJIEMEHTOB COAEPKAHUA 110 MATEMATHUKE

J1a mpoBeZieHnss OCHOBHOTO TOCYIapCTBEHHOTO 9K3aMeHa 1o MatemaTnke (fganee — OI'D mo MaremaTnke)
HCIIOJNIB3YeTCs NepeucHb (Koau(uKaTop) NpoBepsIeMbIX TpeOOBaHUH K pe3yJibTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTeIbHON MPOrpaMMBbl OCHOBHOTO OOIIIEro 00pa3oBaHMsl U JIEMEHTOB COACPIKaHMSL.

IIpoBepsiembie Ha OI'D no maTeMaTHke TpeOOBaHUS K Pe3y/JbTATaM OCBOEHHUS

OCHOGHOIL 06PA306aMeEAbHOU NPOZSPAMMbL OCHOEHO20 00w e20 00pazoeanus

Kox mposepsiemoro ITpoBepsieMbie TPeOOBAHS K IPEAMETHBIM Pe3yIbTaTaM OCBOCHHUS OCHOBHOM
TpeOOBaHUS 00pa3oBaTeabHON MPOTPaMMBbl OCHOBHOTO O0IIIETo

oOpa3oBanus Ha ocHoBe PI'OC

YMeHHe onepupoBaTh MOHITHIMU: MHOKECTBO, [I0JJMHOKECTBO, OIIEpaLluU HaJl
MHOXECTBAMH; YMEHHUE ONEPUPOBATh MOHATHSIMU: Tpad, CBA3HBIN rpad, JepeBo, UK,
MPUMEHSTH UX TPU PEIICHUH 3a/1a4; YMEHHUE UCTIOJIB30BaTh Ipauyeckoe
MIPEICTaBICHNE MHOXKECTB I ONMMCAaHUs PEabHBIX POLECCOB U SIBICHUH, IPU
pELICHUH 33/1a4 U3 APYTUX YUYEOHBIX MPEIMETOB

2 YMeHue onepupoBaTh MOHITUIMHE: ONIPEeAeiieHre, aKCHOMa, TeOpeMa, TOKa3aTelbCTBO;
YMEHUE PACIO3HABATh HCTUHHBIC U JIOXKHBIC BHICKA3bIBAHUS, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, CTPOUTH BHICKA3bIBAHUS M OTPUIIAHUS BBICKA3BIBAHUN

3 YMeHne oneprupoBaTh MOHATHSIME: HATypaJIbHOE YMCIIO, IPOCTOE M COCTABHOE YHUCIIO,
JETUMOCTD HATYPATBHBIX YKCEIN, IPU3HAKH JETUMOCTH, [I€JI0€ YUCIIO0, MOIYJIb YUCIIa,
OOBIKHOBEHHAs APOOb U JICCATHYHAS IPOOb, CTAHAAPTHBIN BT YHCIIa, PAIIMOHAILHOE
YHUCII0, HPPAIMOHAIBHOE YUCIIO, apU(PMETUUCCKUI KBaIPATHBINH KOPEHb; YMEHHE
BBITIOJTHATH JICHCTBYSI C YMCIaMH, CPABHUBATh U YIIOPSI0YMBATh YKCIIA, TPEICTABIIATH
YKCJIa Ha KOOPJMHATHOM MPSIMOM, OKPYIJIATh YHC/Ia; YMEHHUE JSNIaTh IPUKUIKY U OLICHKY
pe3ysIbTaTa BEIUUCICHUH

YMeHune onepupoBaTh MOHIATUSIME: CTETIEHB C LEJIbIM IT0Ka3aTeeM, apu(QMEeTHIECKUHI
KBaJpaTHBII KOpEHb, MHOTOYICH, alredpanyeckas ApoOb, TOXKAECTBO; 3HAKOMCTBO C
KOPHEM HaTypaJbHOH CcTeneHH 00Jblle eAMHUIbI; YMEHUE BBIIOIHATE PACUETHI 110
(hopmynam, mpeodpa3oBaHuUs ETBIX, TPOOHO-PAIIMOHATBHBIX BEIPAKEHUN U BRIPAKEHUI
C KOPHSIMHU, Pa3jIOKEHHE MHOTOWICHA HA MHOXKHMTEIH, B TOM YUCJIE C UCIIOJIb30BAHUEM
(hopMyI pa3HOCTH KBaAPaTOB M KBaApaTa CyMMBI 1 pa3HOCTH




YMeHne oneprupoBaTh MOHATHIMIE: YHUCIIOBOE PABEHCTBO, YPaBHEHHUE C OJHOM
MIEPEeMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOI; YMEHHE PeaTh
JIMHCHHBIC W KBAJIPaTHBIC YPaBHEHUS, IPOOHO-PAIlMOHATILHBIC YPABHCHHS C OJTHON
MIePEMEHHOM, CUCTEMBI IBYX JIMHEHHBIX YpaBHEHUM, TUHEITHbIC HEPABEHCTBA U UX
CUCTEMBI, KBaJIpaTHBIC U APOOHO-PAIIMOHAILHBIC HEPABEHCTBA C OJIHOM MEPEMEHHOM, B
TOM YHCIIC TIPU PEIICHUH 33/1a4 U3 IPYTUX MPEAMETOB U MPAKTUUCCKUX 3a7a4; YMECHUE
WCTIONIF30BaTh KOOPAWHATHYIO MPSMYIO H KOOPJAUHATHYIO TIOCKOCTH JIJIST H300paKEHHS
peuIeHU ypaBHEHUH, HEPABEHCTB U CUCTEM

YmMmenne oneprupoBaTh MOHATHSIME: (QyHKINS, rpaduk GpyHKINN, HYIN (QYHKIHH,
MPOMEKYTKH 3HAKOMIOCTOSIHCTBA, POMEXKYTKH BO3pACTaHUs, yObIBaHUsI, HAMOOJIbIIEE U
HaMMEHbIIIee 3HAYCHUST (PYHKIMH; YMEHHE OTIEPUPOBATH MOHATHIMU: TIpsMast
MIPOTIOPITMOHATBHOCT, TUHEWHAs (DYHKIHS, KBapaTHIHas QYHKIHS, 0OpaTHAS
MPONOPLHOHANBHOCTE, apadoa, runepdoa; yMeHUe CTPOUTh Tpaduku GyHKIUH,
WCTIONB30BaTh IpaMKH IS ONPEeNICHNs] CBOWCTB MPOLIECCOB U 3aBUCUMOCTEM, JUIS
peleHus 3aaa4 U3 APYrux y4eOHbIX IPEAMETOB U PealbHOM KU3HU; YMEHHE BBIPAXKATh
(dhopMysiaMu 3aBUCUMOCTH MEKY BETMUYUHAMH

YMeHne onepupoBaTh MOHITUSMHE: TTOCIE0BATENFHOCTD, apUpMeTHIECKas 1
reoMeTpuyeckasi MporpecCcuy; yMeHHe UCII0JIb30BaTh CBOMCTBA MOCIE0BATEILHOCTEH,
(hopMynbl CyMMBI U OOLIETO WICHA NPU PEIICHUH 331a4, B TOM YHCIIe 3aa4 U3 Ipyrux
y4eOHBIX IPEIMETOB U PEANbHON KU3HU

YMeHue pemaTs 331a4d pa3HbIX TUIOB (B TOM YHCIIE€ Ha MMPOLIEHTHI, 10JIM U YacTH,
JBIDKEHHE, paboTy, IEHY TOBAPOB U CTOMMOCTH TIOKYTIOK M YCJIYT, HaJIOTH, 33/1a4H U3
00JIacTH yNpaBIeHUS JINYHBIMU ¥ CEMEHHBIMU (pHHAHCAMM); YMEHHE COCTABIISATh
BBIPAKEHUSI, ypaBHEHH, HEPABEHCTBA U CUCTEMBI 10 YCIOBHIO 331a4H, HCCIE0BATh
MOJIyYE€HHOE PEIICHUE U OLICHUBATh MIPAaBIONOJ00OHOCTh OIY4YEHHBIX PE3YJIBTATOB

YMeHune onepupoBath MOHATUSAME: (DUTYpa, TOUKA, OTPE3OK, IpsMasi, JIyd, IOMaHas, yroJ,
MHOT'OYTOJIbHUK, TPEYTOJIbHUK, PABHOOEAPEHHBIN 1 PABHOCTOPOHHUH TPEYTOJIbHUKH,
NPSIMOYTOJIHBIN TPEYTOJIbHUK, MEIMaHa, ONCCEKTPHCa U BBICOTA TPEYTOJIbHUKA,
YeThIPEXYTOJIbHHUK, IaPaJUIEIOrpaMM, poMO, IPSMOYTOJIbHHK, KBAApaT, TPareLus;
OKPYKHOCTb, KPYT, KacaTellbHast; 3HAKOMCTBO C IPOCTPAaHCTBEHHBIMH (DUTYypaMH; yMEHHE
pemiaTte 3a7auu, B TOM YKCIIE U3 TIOBCETHEBHOM JKU3HU, HA HAXO0XKICHNE T€OMETPHUECKUX
BEJIMYMH C IPUMEHEHHEM M3YUeHHBIX CBOHCTB QUTYp U PakToB

YMeHune onepupoBaTh MOHITUSIMH: PABEHCTBO (GHUTYpP, PABEHCTBO TPEYTOJILHUKOB;
NapajuIeTbHOCTh U MEPIEHINKYIAPHOCTD MPSAMBIX, YTOJI MEXTY MPSIMBIMH,
NepIeHIUKYJIISp, HAKJIOHHAS, TPOEKLUS, 110J1001e PUTyp, MoJ0OHBIE TPEYTOIBbHUKH,
CUMMETpPHS OTHOCUTENIBHO TOUKH U MPAMOI; YMEHHE paclo3HaBaTh PaBEHCTBO,
CUMMETPHIO U o06ue Guryp, napauiedIbHOCTh U MEPIEHANKYIIPHOCTD MPSIMBIX B
OKPY>KaroIeM MHpe
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YMeHne oneprupoBaTh MOHATHSIMH: UIMHA, PACCTOSHUE, YToJl (BEIMYMHA yTIa, CHHYC H
KOCHHYC yTJIa TPEYTOJIbHUKA), IJIOIIA/Ib; YMEHHE OLICHUBATH Pa3Mephl MPEIMETOB U
00BEKTOB B OKPY’KAIOIIEM MUPE; yMEHHE IPUMEHATH QOPMYJIbI IEPUMETPA U MIIOIIAIH
MHOTOYTOJIBHHUKOB, JJTWHBI OKPY>KHOCTH U TUIOIIAIH Kpyra, 00beMa IpSIMOYyTOIBHOTO
napajuleNienune a; yMeH1e pUMEHATh IPU3HAKN paBEHCTBA TPEYTOIBHUKOB, TEOPEMY O
CyMMe YTJIOB TPeyroibHuKa, TeopeMy [lndaropa, TpuroHoMeTpudecKkre COOTHOIICHUS

JUUISL BBIYMCJIEHUS JIJTUH, PACCTOSIHUH, TUIOIa e

12

YMmenne n300paxarh miockue GUTypbl 1 NX KOMOMHAIINY, POCTPAHCTBEHHBIE (PUTYPHI
OT PYKH, C IIOMOIIBIO YePTEKHBIX HHCTPYMEHTOB M 3JICKTPOHHBIX CPEJICTB O
TEKCTOBOMY HJIA CHMBOJIBHOMY OITHCaHUIO

13

YMeHue onepupoBaTh NOHATHAMMU: MIPSIMOYTOJIbHAS CUCTEMa KOOPAWHAT; KOOPAUHATHI
TOYKH, BEKTOP, CyMMa BEKTOPOB, TPOU3BECHIE BEKTOPA Ha YUCIIO, CKATIIPHOE
[IPOM3BEICHIE BEKTOPOB; YMEHHE UCIIOJIb30BATh BEKTOPHI U KOOPAMHATHI AJIs
MPECTABJICHUS JaHHBIX U PELICHUS 3a/1a4, B TOM YHCIIE U3 IPYTUX y4eOHBIX IPEIMETOB
U peaJIbHOM >KU3HU

14

YMeHue onepupoBaTh MOHITUSMH: CTOJIOWKOBBIE U KPYTOBBIE TUATPAMMBbI, TAOJIHIIBL,
cpeanee apudmeTnuecKoe, MenaHa, HanOoJIbIllee U HAUMEHBIIIEE 3HAUCHHS, pa3Max
YHCI0BOro Habopa; yMEeHHUE U3BJIeKaTh, HHTEPIPETUPOBATH U IPE0OPa30BbIBATH
nHGOPMALIUIO, IPEICTABICHHYIO B TA0IUIAX U HA JUarpaMMax, OTPayKarollyt0 CBOUCTBA
1 XapaKTEPUCTHKH PEATbHBIX IIPOLECCOB U SIBJICHUN; YMEHUE Paclio3HaBaTh
N3MEHYHUBBIE BEJTMUMHBI B OKPY’KAIOIIEM MHPE

15

YMeHune onepupoBaTh MOHITUSME: CITy4aiHbBIH OTBIT (CIy4YaiiHbI SKCIIEPUMEHT),
3NIEMEHTapHOE COOBITHE (JIEMEHTAPHBINH HCXO0/T) CIIy4alfHOTO OIBITA, CIIy4aiiHOe
cOOBITHE, BEPOATHOCTH COOBITHS; YMEHUE HAXOAUTh BEPOSITHOCTH CITyYalHBIX COOBITHI B
OTBITaX C PABHOBO3MOYKHBIMH 3JIEMEHTAPHBIMH COOBITHSIMHU; YMEHHE PElIaTh 3a1a91
METOZOM OPraHW30BaHHOTO Iepedopa U C UCIOIb30BAHNEM IPaBUIIa YMHOXKEHUS,
YMEHHUE OLICHUBATh BEPOSITHOCTU PEAJIbHBIX COOBITHH U SIBICHUH, IOHUMATh POJIb
MPAKTUYECKU TOCTOBEPHBIX M MAJIOBEPOSITHBIX COOBITHI B OKPYXKAIOLIEM MUPE U B
KHU3HH; 3HAKOMCTBO C IOHATHEM HE3aBUCUMBIX COOBITHIL; 3HAKOMCTBO C 3aKOHOM
OOJIBIIMX YKCEN U €TO POJILIO B MACCOBBIX SIBICHHSX

16

YMeHne BRIOMpPATh MOAXOASIINN U3YICHHBI METO JUTSI pEIICHUS 3a7a9H, TTPUBOIUTH
MpUMEPbl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE U )KU3HU, PACIIO3HABATH
MPOSIBJICHUE 3aKOHOB MaTEMATUKH B UCKYCCTBE, ONUCHIBATH OT/I€JIbHBIE BbIJIAIOIIUECS
pe3yJIbTaThl, IOJIYyYECHHBIE B XOAE PAa3BUTUS MaTEMaTUKH KaK HAyKH, TPUBOJAUTH
MpUMEPHI MATEMATUUECKUX OTKPBITUM U UX aBTOPOB B OTEYECTBEHHOM U BCEMUPHOI
HCTOpUHU




ITepeuenv a1emenmos codepircanus, nposepsemvix Ha OI'd no mamemamuke

Kon [IpoBepsieMblii 37IEMEHT COJIEPIKAHUS
1 Uwcna v BEIYUCIICHUS
1.1 Harypanbnbie u nienbie uyncina. [Ipu3Haku AeTUMOCTH ETbIX YUCEIT
1.2 OOBIKHOBEHHBIC u NEeCATUYHBIE  IPOOH, TIPOICHTHI, OCCKOHEUHBIC
MIePUOTUICCKIEC APOOH
1.3 ParmmonansHbie ncia. ApupMeTHIECKAE OTICPAINN C PAITMOHATLHBIME YHCIaAMHU
1.4 [eiictButenbHble uncia. ApupMETHICSCKHUE OTICPAINY C ICHCTBUTSILHBIMU YACIAMU
1.5
[TpubnrkeHHBIE BEIYUCIIEHUS, TIPABUIIa OKPYTIICHHS, IPUKHJIKA U OLIEHKA pPe3yibTaTa
BBIYMCIICHHUI
2 AnreOpandecKrie BEIPaKEHHS
2.1 BykBeHHbIE BbIpaxeHUs! (BBIPAXKEHUS C TIEPEMEHHBIMH)
2.2 Crenesb ¢ LenbIM nokaszaTteneM. CTeneHp ¢ paloHaIbHbIM MoKa3aTeneM. CBOKWCTBA CTEIEHU
2.3 MHoOTOWICHBI
24 Anrebpandeckast 1poOb
2.5 o . N
Apudmernueckuii KOPEHD HaATypaJIbHOU CTEIIEHH. HetictBus
¢ apu(METHIECKUMHU KOPHSAMHU HATYpaIbHON CTETIEHU
3 VYpaBHEHHSI 1 HEPABEHCTBA
3.1 Lensie 1 qpoOHO-panioHaIbHBIE ypaBHEHUs. CHCTEMBI U COBOKYITHOCTH ypaBHEHUIH
32
Lenpie u qpoOHO-paIioHAIbHEIE HepaBeHCTBA. CUCTEMBI U COBOKYITHOCTH HEPaBEHCTB
3.3 Pemenne TekCTOBBIX 3a4a4
4 UmncnoBble MOCIE0BATETHHOCTH
4.1 TlocimemoBaTenbHOCTH, CIIOCOORI 3aaHus ITOCIEA0BATEILHOCTEN




4.2

Apudmerrnueckast 1 reoMeTpudeckas mporpeccuu. Gopmysa cI0KHBIX POIIEHTOB

5 OyHKINU
5.1. OynHkyst, cnocoOs! 3ananus GpyHkuuu. ['paduk Gpyakuuu. Obnacts onpeneneHus 1 MHOXKECTBO
3HadeHuit pynkuun. Hynu gynkmun. [IpomexxyTku 3HakomocTosiHCTBa. [IpomMexyTku
MOHOTOHHOCTH (YHKIMH. MakcUMyMbl 1 MUHUMYMBI yHKInU. Hanbosnpiee u HauMeHbIee
3Ha4YeHUe (PYHKIIMU Ha TPOMEKYTKE
6 Koopavnatsl Ha psSMON U MIIOCKOCTH
6.1
Koopaunarnas npsimast
6.2 JlexapToBBl KOOPAMHATHI Ha MIIOCKOCTH
7
I'eomerpust
7.1 I'eomeTpuyeckne GUTYpHI U UX CBOHCTBA
72 TpeyrosbHUK
7.3 MHOroyrojasHuKH
7.4
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