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IHOACHUTEJIBHAA 3AIIMCKA

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O KYPCA "I'EOMETPUSA"

Pabouast mporpamma o yue6nomy kypcey "['eomerpust" mist oOyuaromuxcs 9 KiaaccoB pa3padoTaHa Ha OCHOBE
denepalibHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIHFHOIO CTAHIaPTa OCHOBHOTO 00IIIEro 00pa3oBaHusl ¢ yI4ETOM
Y COBPEMEHHBIX MUPOBBIX TPeOOBaHMIA, TPEIBABIIEMbIX K MATEMaTHYECKOMY 00pa30BaHUIO, U TPAIULIUI
poccuiickoro o0pa3oBaHus, KOTOPBIE 00SCIICUNBAIOT OBJIAJICHUE KITFOUEBBIMU KOMIIETCHIIUSIMHU, COCTABIISIO-
IIMMH OCHOBY JJIsl HEMPEPBHIBHOTO 00pa30BaHUs U CAaMOPA3BUTHSI, a TAKXKE 1IEJIOCTHOCTh OOIIEKYIbTYPHOTO,
JMYHOCTHOTO U MO3HABATEJILHOTO pa3BUTHUs 0Oydaromuxcs. B mporpamme yuTeHsl ujaeu u nonoxenus Kon-
LETIIIUK Pa3BUTHSI MaTeMaTH4YecKoro oopasoanus B Poccuiickoit deneparuu. B amoxy mudpoBoit Tpanc-
dbopMaruu Bcex chep 4enoBeUECKOM IeATEIPHOCTH HEBO3MOXHO CTaTh 00pa30BaHHBIM COBPEMEHHBIM YeII0-
BEKOM 0e3 6a30BOi MaTEeMaTUUYECKOM MOATOTOBKHU. YKe B IIKOJIE MaTeMaTUKa CIIYKHUT OMOPHBIM IIPEIMETOM
JUTSL U3YYEHUS] CMEXXHBIX JUCIUIUIMH, a TTOCJIE KOl peaTbHON HEOOXOIMMOCTBIO CTAHOBUTCSI HEMPEPHIBHOE
oOpa3oBaHue, 4TO TpeOdyeT MOJHOLIEHHOM 0a30B0i1 00111e00pa30BaTEIbHOMN MOATOTOBKY, B TOM YHCJIE U MaTe-
MAaTHUYECKOM.

D710 00YCIIOBIEHO TEM, YTO B HAIIM JIHU PACTET YMCIO Mpodeccuil, CBsI3aHHBIX C HEMOCPEICTBEHHBIM IIPUMe-
HEHUEM MAaTeMaTUKH: U B chepe SIKOHOMUKH, ¥ B OM3HECE, U B TEXHOJIOTUIESCKUX 00JACTsIX, M JaKe B TYMaHU-
TapHbIX cepax. Takum oOpa3zom, Kpyr MIKOJILHUKOB, A7l KOTOPBIX MaTeMaTHUKa MOKET CTaTh 3HAUUMBIM
MPEAMETOM, PACIIUPSIETCS.

[IpakTuueckast Mojxe3HOCTh MAaTEMATUKH O0YCIOBIIEHA TEM, YTO €€ MPEAMETOM SBISIOTCS (yHIaMEHTAIbHbBIE
CTPYKTYpPHBI HAIIETO MUPA: MPOCTPAHCTBCHHBIEC JOPMBI M KOJTMICCTBEHHBIC OTHOIIICHUS OT MPOCTEUIITHNX, yC-
BarBaE€MbIX B HEMIOCPEACTBEHHOM OIIBITE, 10 JOCTATOYHO CIOXKHBIX, HEOOXOIUMBIX IS Pa3BUTHUSI HAYUHBIX U
MPUKIIATHBIX UeH. be3 KOHKPETHBIX MaTeMaTHYECKUX 3HAHUN 3aTPyIHEHO TOHUMaHUE TPUHITUIIOB YCTPOil-
CTBa U UCIIOJIb30BAHUS COBPEMEHHOMN TEXHUKHU, BOCIIPUSATUE U UHTEPIIPETALIHS PAa3HOOOPA3HON COLIMATBLHOM,
9KOHOMHYECKOMH, MOJIMTHIECKON HH(pOopMannu, MasiodPPeKTHBHA TTOBCETHEBHAS IPAKTHYCCKAS JCATCIb-
HOCTh. Kak1oMy 4elloBEKY B CBOEH KU3HU MIPUXOAUTCS BBIIOJHATH PACYETHI U COCTABIISITH AJITOPUTMBI, Ha-
XOJIUTH U IPUMEHSTH POPMYJIBI, BIAICTh MPAKTHUECKUMHU TPUEMAMU TEOMETPHUSCKUX H3MEPEHUH U T10-
CTPOCHHM, YNTaTh HH(OPMALIUIO, IPEJICTABICHHYIO B BUJIE Ta0MHII, AUarpaMM U TpaduKOB, KHUTh B YCIOBUIX
HEOMNpeAeNEHHOCTY U IOHUMATh BEPOSTHOCTHBIM XapaKTep CllydyalHbIX COOBITUH.

OAHOBpPEMEHHO C pacHIpeHueM cdep MPUMEHEHUsS MaTeMaTHKU B COBPEMEHHOM 00111ecTBe BCE Ooiee Baxk-
HBIM CTAaHOBHUTCSI MATEMAaTUYECKUM CTUITb MBIIIICHUSI, TPOSIBIISIONINNACS B ONIPEACIIEHHBIX YMCTBEHHBIX HaBbI-
Kax. B mporecce n3yueHuss MaTeMaTUKH B apCEeHal TPUEMOB M METOJIOB MBIILJICHUS YEIOBEKa €CTECTBEHHBIM
00pa3oM BKJTIOYAIOTCA UHIYKIUS U ISTYKIUs, 0000IIeHHEe 1 KOHKPETU3allUsl, aHalIU3 U CUHTE3, KJIaccu(uKa-
1M ¥ cUcTeMaTu3alus, abcrparupoBanue u ananorus. OObeKThl MaTeMaTUYECKUX YMO3aKIIOUeHH, TpaBuiia
UX KOHCTPYHUPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHUECKUX IMOCTPOCHUI, CITIOCOOCTBYIOT BBIPAOOTKE YMEHHS
dbopMynrupoBaTh, 000CHOBBIBATh M JIOKA3BIBAThH CYXKACHUS, TEM CAMBIM Pa3BUBAIOT JIOTHUECKOE MBIIIIICHHUE.
Benymas pois npuHaaIexKUT MaTeEMaTUKE U B GOPMHUPOBAHUH AJITOPUTMUYECKON KOMITOHEHTHI MBITIUICHUS U
BOCIIUTAaHUU YMEHUH JEMCTBOBATH MO 3a/IaHHBIM aITOPUTMaM, COBEPIIIEHCTBOBATh W3BECTHBIE U KOHCTPYUPO-
BaTh HOBBIE. B mpoliecce perieHus 3a1ady — OCHOBOM y4eOHOM JesATEIPHOCTH Ha YPOKaX MaTeMaTUKU — Pa3-
BHUBAIOTCS TAK)K€ TBOPUYECKASI U MPUKIIAIHAS CTOPOHBI MBILIUICHHUS.

OO6yuenne MaTeMaTuke Ja€T BO3MOKHOCTh Pa3BUBATh y 00yUYaAIOIIUXCS TOYHYIO, PAIlMOHAIBHYIO U MH(pOpMa-
THUBHYIO pe4b, yMEHHE OTOMPaTh HaubosIee MOIXOSIINE I3bIKOBbIE, CHMBOJIMYECKHE, TpadhuuecKue cpeacTBa
JUTSI BRIPQXKEHUS CY>KICHUIM W HATJISITHOTO MX MPEICTABJICHHUS.

Heo0xo1uMbIM KOMIIOHEHTOM 0011Iei KyTbTyphl B COBPEMEHHOM TOJIKOBAHUH SIBIISIETCS 00111ee 3HAKOMCTBO C
METOJaMH MO3HAHUS JCHCTBUTEIHFHOCTH, IPEICTABICHHUE O MPEIMETE U METO/IaX MAaTEeMAaTHKU, UX OTJIIMUUNA OT
METOJIOB IPYTUX €CTECTBEHHBIX M TYMAHUTAPHBIX HAYK, 00 OCOOCHHOCTSIX MPUMEHEHUS MaTEMaTHKH IS pe-
IIEHUSI HAYYHBIX U MPUKIIAIHBIX 33/1a4. TakuM 00pa3om, MaTeMaTH4eckoe 00pa3oBaHne BHOCUT CBOM BKJIAJl B
(dbopMupoBaHue 0011 KYIbTYphI YEIOBEKA.

N3yuenne MaTeMaTUKu TaKkKe CIOCOOCTBYET ICTETHUYECKOMY BOCITUTAHHIO YEJIOBEKA, TOHUMAHUIO KPACOTHI U
U3SIIIECTBA MATEMAaTHIECKUX PACCYKIEHUH, BOCIIPHUITHIO TEOMETPHUECKUX (OPM, YCBOCHHUIO UJIEH CUMMET-
pun.

HEJN U3YUYEHUSA YYEBHOI'O KYPCA "I'EOMETPUSA"

«MaremaTHuKy y>Ke 3aTeM YYUTh HaJl0, YTO OHA YM B MOPSIOK IPUBOINUTY, — THCAT BETUKUA PYCCKUN yde-
HbIi Muxaun BacunbeBuu JlomoHocoB. M B 5TOM COCTOUT OlHA U3 ABYX IleNieil 00yueHHUsI TeOMETPUU KaK CO-
CTaBHOM YaCTH MAaTEMAaTHKHU B IIKOJIE. DTOW MM COOTBETCTBYET JIOKa3aTeIbHAS JIMHHS MPETIOJaBaHUS T€0-
Metpun. Crenyst IpeaCTaBICHHON paboueii mporpaMMe, HaYMHAS ¢ CEABMOT0 KJIacca Ha YPOKaxX reOMEeTpuu



00yJaronuiicst y9uTCs MPOBOANTH JI0KA3aTEIbHBIC PACCYKICHUS, CTPOUTH JIOTUUECKUE YMO3AKITIOUEHUs, J10-
Ka3bIBaTh UCTUHHBIE YTBEPKIACHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, TPOBOJIUTH PACCYKJICHHUS OT «I1pO-
TUBHOTOY», OTJINYATh CBOMCTBA OT MPHU3HAKOB, (POpMYyIHpOBaTH OOpaTHBIC YTBEPKACHUS. Y UCHHK, OBJIAJICB-
IIMI UCKYCCTBOM PacCyKaaTh, OyIeT MPUMEHSTh €T0 U B OKPYKAIOMICH JKU3HH.

Kaxk nucan reomerp u nemaror Uropps ®@enoposuy llapeirun, «I1roapMu, TOHUMAIOITUIMH, YTO TaKOE JOKa3a-
TEIBCTBO, TPYAHO U JJaXKe HEBO3MOKHO MAHUIYJIUPOBaThy». I B 3TOM COCTOMT BaKHOE BOCIUTATEIIBHOE 3HA-
YEHUE U3YYCHHS T€OMETPHUH, IPUCYIIICE HMEHHO OTEYECTBEHHON MaTeMaTH4YeCKOH 1Kosie. Bmecre ¢ Tem aB-
TOPBI MPOTPAMMEI MPEAOCTEPETAIOT YUUTEIS OT U3IHUIIHEr0 (opMann3Ma, OCOOEHHO B OTHOIIICHUH HaYall U
ocHOBaHM# reomeTpun. @paniry3ckuii MaremaTuk JKan J[beJOHHE IO 3TOMY MTOBOJY BbICKa3aJics Tak: «UTo
KacaeTcsl IeIMKaTHOM MpoOieMbl BBEJICHUS «aKCHOM», TO MHE Ka)KETCsl, YTO Ha MEPBBIX MOpax HYXKHO BOOO-
e u30eraTh MPOU3HOCUTD caMo ATO ¢I0BO. C Ipyroi ke CTOPOHBI, HE CIIEIYEeT YITYCKaTh HA OJHOW BO3MOX-
HOCTH J]aBaTh MPUMEPHI JIOTHYECKUX 3aKITIOYCHUI, KOTOPBIC Ky/1a B OOJBIICH Mepe, YeM UJIesi aKCUOM, SIBIISI-
FOTCS MCTUHHBIMH U €IMHCTBEHHBIMU JBUraTEIIMU MaTEMAaTHUECKOIO MBIIIJICHHS.

Brtopoii 11enbio n3ydeHus TeOMETpUU SBISETCS UCIOIb30BaHNE €€ KaK MHCTPYMEHTA MPHU PEIICHUH KaK MaTe-
MaTHYECKHX, TaK U MPAKTUUECKHUX 3a/1a4, BCTPEUAIOIINXCS B peaabHOM Xu3HU. OKOHYMBIIUN KypC T€OMETPUH
IIKOJILHUK JIOJKEH OBITH B COCTOSTHUU OIPEACTUTh T€OMETPUIECKYIO (DUTYpY, OTIHCATh CIIOBAMHU JaHHBIH
4epTEX WU PUCYHOK, HAWTH TUIOMIAh 36MEJIbHOTO y4acTKa, paCCUYUTaTh HEOOXOAMMYIO IJTUHY ONTOBOJIO-
KOHHOTO Ka0enst uitu TpedyeMbie pa3Mephl rapaxa Jijisi aBTOMOOUIIS. DTOMY COOTBETCTBYET BTOPAsi, BEIUMCITH-
TeJbHAs IMHUS B U3YUCHUU T€OMETPUU B 1IKoJe. [laHHas mpakTUyecKas TMHUS SBIISIETCS HE MEHEE BaXKHOM,
gem riepBasi. Emé [lnaron npeamuckiBai, 94To0s! «rpaxkaane [IpekpacHoro ropojia HM B KOeM ciIydae He OC-
TaBJISITA TEOMETPHIO, BE/Ib HEMAJIOBAKHO JIaKe IMTOOOYHOE €€ MPUMEHEHHE — B BOSHHOM JIeJIe Jia, BIPOUYeM, U
BO BCEX HayKaxX — JUJIS JyUIIEro UX YCBOCHUSI: MbI Be/Ib 3HAEM, Kakasi 0ECKOHEUHAas pa3HUIla CYIIECTBYET
MEX/1y YeJIOBEKOM MPUYACTHBIM K T€OMETPUH U HEMPUUACTHBIMY. [IJIs 3TOTO YyUUTETI0 PEKOMEHYeTCs O-
OmpaTh 337291 IPAKTHYECKOTO XapaKTepa Uik paCCMAaTPUBAEMBIX TEM, YUUTh JACTCH CTPOUTH MaTeMaTHIe-
CKH€ MOJICJIH PEalIbHBIX KU3HEHHBIX CUTYAIIHi, TPOBOAUTH BHIYMCICHUS U OLICHUBATh a/IEKBATHOCTH MOTY-
YEHHOTO pe3yJibTara. KpaiiHe BaKHO OIUEPKUBATH CBSI3H T€OMETPHUH C IPYTUMU MIPEAMETaMH, MOTUBUPO-
BaTh UCIOJIB30BATh ONPEACTICHHUS T€OMETPUIECKUX (DUTYP U MOHATHH, TEMOHCTPUPOBATH MPUMEHEHUE TTOTY-
YEHHBIX YMEHUH B (QU3UKE U TEXHUKE. DTH CBSI3U HauboJiee IpKO BUIHBI B TeMax «BekTopsi», « Tpuronomet-
pUYeCKHUe COOTHOIIEHUs», «MeTtoa koopauHaT» U «Teopema [Tudaropar.

MECTO YYEBHOI'O KYPCA B YYUEBHOM IIV/TAHE

CornacHo yueOHOMY MJIaHy B 9 Kiacce uzydaercst yaeOHblit Kype «I'eoMeTpusi», KOTOPBI BKIIIOUAET CIEAYI0-
IIMe OCHOBHBIE pa3fienbl copepxkanus: «['eomerpudeckue GUTypsl U X CBOMCTBaY, «/3MepeHne reomeTpuye-
CKHX BEJIMYHMHY», a TaKXKe «J[eKapTOBbl KOOPAUHATHI Ha MIIOCKOCTUY, «BeKTOpBI», «/|BUKEHUS MIIOCKOCTU» U
«IIpeobpazoBanus MoA0OHUs». YUeOHBIN MIIaH MPeayCMaTPUBAET U3yUEHNE TEOMETPUHU Ha 0a30BOM YPOBHE U C-
X071 u3 68 y4eOHBIX YacoB B y4eOHOM TOy.

COJAEP) KXAHUE YYUEBHOI'O KYPCA "I'EOMETPUA"

Cunyc, kocunyc, TanreHc yrioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. DOpMYIIbI IpUBE-
JCHUSL.

Pemenne tpeyronbHuKoB. Teopema KOCMHYCOB M TEOpEMa CUHYCOB. PellleHne NpakTHYeCcKuX 3a1a4 C UCIOJIb-
30BaHHEM TEOPEMbI KOCUHYCOB U TE€OPEMBI CHHYCOB.

[IpeoOpazoBanne nmogodus. [lomob6ue COOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema o Mpou3BeICHUN OTPE3KOB XOPJI, TEOPEMBI O TPOU3BEICHUN OTPE3KOB CEKYIINX, TEOPEMa O KBaJpaTe
KacaTeJIbHOM.

Bekrop, nnuHa (MO1yJib) BEKTOpa, COHANIPABJICHHbBIE BEKTOPHI, IPOTUBOIOJIOKHO HAPABICHHBIE BEKTOPHI,
KOJJTMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OTIEPAINH HaJl BEKTOpaMHu. Pa3ioxkeHne BeKTopa Mo JIByM
HEKOJUTMHEeapHbIM BekTopaM. KoopanHaTs! BekTopa. CKaIsipHOE MPOU3BEACHNE BEKTOPOB, IPUMEHEHUE JUIS
HaXOXJICHUA JJIUH U YIJTIOB.

JlekapTOBbI KOOPAMHATHI HA TUNIOCKOCTH. Y paBHEHHsSI IPSIMO U OKPYKHOCTH B KOOpJMHATAaX, IIEpECEUCHHUE OK-
PY’KHOCTEH M IpAMBIX. MeTo1 KOOPAMHAT U €ro IPUMEHEHHE.

[TpaBubHBIE MHOTOYTOJIBHUKY. [IJTMHA OKpYXHOCTHU. ['pagycHas u paauaHHas Mepa yria, BEIYUCICHUE JUTUH
IyT OKpykHOcTel. [nomans kpyra, cekropa, CerMeHTa.

JIBM>KEHMSI TUIOCKOCTH U BHYTPEHHHE CUMMETpUU GUryp (3s1eMeHTapHble peactasinenus). [lapamiensbHblii me-
penoc. IToBopor.

IVIAHUPYEMBIE OGPA30OBATEJIBHBIE PE3YJIbTATBI




OcBoenue yuebHoro Kypca «I'eoMeTpus» T0IKHO 0OecriednBaTh JOCTUKEHUE Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHMs CIEAYIONUX TUIHOCTHBIX, METAIIPEIMETHBIX M MIPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIHTATOB:
JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUS TPOTPAMMBI YIeOHOTO Kypca «I'eoMeTpus» XapaKTepu3yroTCs:
IIaTpuoTnyeckoe BocnuTaAHHE:

MPOSIBJICHUEM MHTEpECa K MPOILIOMY M HACTOSIIIEMY POCCUMCKON MaTeMaTUKH, IEHHOCTHBIM OTHOILIIEHUEM K
JOCTUKEHHUSIM POCCUHUCKHUX MaTEMaTHKOB U POCCHMCKOW MAaTeMaTUYeCKOW IIKOJIbI, K HCIOJIb30BAHUIO ITHX
JOCTHKEHHH B IPYTHX HayKaX U MPUKIATHBIX cepax.

I'paxnanckoe U 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITTOJIHEHUIO 00S3aHHOCTEH rpakIaHIHA U PeaTu3alliu ero Mpas, MPeCTaBICHUEM O MaTe-
MaTHUYECKHX OCHOBaX ()YHKIIMOHUPOBAHMSI PA3IMUHBIX CTPYKTYD, ABICHUH, POLEAYp FPaXKAaHCKOTOo 00111e-
cTBa (BBIOOPHI, OMPOCHI | IIP.); TOTOBHOCTHIO K O0CYKICHUIO STUYECKUX MTPOOJIeM, CBS3aHHBIX C IPAKTHYC-
CKHM IMPUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHUEM Ba)KHOCTU MOPajib- HO-3TUYECKUX MPUHIIUIIOB B Jies-
TEJIBHOCTH YYEHOTO.

TpynoBoe BocnuTaHue:

YCTaHOBKOM Ha aKTUBHOE y4aCTHE B PEILICHUM MTPAKTUUECKHUX 3a/1a4 MaTeMaTHYECKOI HApaBJIEHHOCTH, OCO3-
HAaHUEM BaXXHOCTH MAaTeMaTH4eCKOro 00pa3oBaHus Ha MPOTSKEHUH BCEH JKU3HU JUIs YCIIEITHOM rpodeccro-
HaJIbHOM JESITEIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUH;

OCO3HAaHHBIM BHIOOPOM U IMOCTPOCHUEM WHIANBUAYAIBHON TPAEKTOPUU 0OPA30BaHUSI U )KMU3HEHHBIX TJIAHOB C
Y4€TOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH.

JcTeTH4YeCKoe BOCIIUTAHUE:

CIOCOOHOCTBIO K 3MOITMOHATILHOMY M ACTETUYECKOMY BOCIIPUATHIO MATEMATUIECKUX 0OBEKTOB, 33134, pellie-
HUH, pacCyXICHHI; YMEHUIO BUAECTh MaTeMaTHUYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE.

[leHHOCTH HAYYHOT0 TIO3HAHUS:

OpHUEHTAIIMEH B IEITEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HayUHBIX MPE/ICTaBICHU 00 OCHOBHBIX 3aKOHOMEP-
HOCTSIX Pa3BUTHSI YEIIOBEKA, IIPUPOJILI M OOIIECTBA, TIOHMMAHHEM MaTEMAaTHUECKON HayKH Kak c(hephl YeoBe-
YEeCKOM JeATENbHOCTH, ITAOB €€ pa3BUTHS U 3HAYUMOCTH I PA3BUTUS LUBUIN3AIUY;

OBJIAJICHUEM S3BIKOM MAaTEeMaTHUKU U MATEMATUYECKOM KYJIBTYPOM KaK CpPEJICTBOM MTO3HAHUS MUPA; OBJIAJICHHEM
MPOCTEHIINMU HABBIKAMU HCCIIEI0BATENbCKOM JEATEIIbHOCTH.

du3nyeckoe BOCNIUTaHUE, POPMHUPOBAHUE KYJIbTYPbI 310POBbS M SMOIMOHAJIBHOT0 0J1ar0NoJyYns:
TOTOBHOCTBIO MPUMEHSITh MaTeMaTHUECKIE 3HAHKSI B MHTEPECaX CBOETO 3/I0pPOBbs, BEJACHH 3J0POBOTr0 00pasa
KU3HHM (3I0pOBOE TUTAaHUE, COATAHCUPOBAHHBIN PEXUM 3aHITHI U OT/AbIXA, PETYIIsIpHAs PU3HUecKasi aKTHUB-
HOCTB);

c(hOpMUPOBAHHOCTHIO HaBbIKa peIIeKCHH, MPU3HAHUEM CBOETO IIpaBa Ha OIIHOKY U TAKOTO XKe MpaBa JIPyroro
YeJIoBeKa.

IK0JI0TNYEeCKOe BOCIIUTAHHE:

OpHEHTAIlMel Ha TPUMEHEHHE MaTeMaTHIeCKUX 3HAHUI JUIS PEelIeHus 3a1a4 B 00JIaCTH COXPAHHOCTH OKPY-
YKAIOIIEH CpeJibl, INTAHUPOBAHUS MTOCTYIIKOB M OIEHKH WX BO3MOYKHBIX TIOCIEIACTBUMN ISl OKPY>KAIOIIEH CpeIbl;
OCO3HaHHEM TJI100aNBHOTO XapaKTepa HKOJIOTHYECKUX MPOOIeM U MyTel X pelIeHusl.

JIMYHOCTHBIE pPe3y/IbTaThl, 00eceYnBalONIUe ATANTANNI0 00y4AKOIIErocsi K U3MEHSIOIMMCS YCJIOBUAM
COLMAJIbLHOM M IPUPOJAHOM Cpeabl:

— TOTOBHOCTBIO K JISHCTBUSAM B YCJIOBUSX HEONPEAEIEHHOCTH, MOBHIIIICHUIO YPOBHS CBOEH KOMIIETEHT-
HOCTHU Yepe3 MPaKTHUECKYIO IeATeIbHOCTh, B TOM YUCIIE YMEHHUE YUYUTHCS Y APYTUX JIOJCH, Mpruodpe-
TaTh B COBMECTHOM JIEATEIHHOCTH HOBBIE 3HAHMSI, HABBIKM M KOMIIETECHIIUN U3 OMBITA IPYTUX;

— Heo0X0MMOCTHIO B (DOPMHUPOBAHHUH HOBBIX 3HAHUI, B TOM 4Kciie (OpMyTUpOBaThH UIEH, TIOHSATHS,
TUTIOTE3bI 00 00BEKTaX U SBJICHUSAX, B TOM YHCJIE paHEee HE U3BECTHBIX, 0CO3HABATh AE(UIIUTHI COOCT-
BEHHBIX 3HAaHUW U KOMIIETEHTHOCTEH, TUIAHUPOBATH CBOE Pa3BUTHE;

— CIOCOOHOCTHIO OCO3HABATh CTPECCOBYIO CHTYAIIUIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAIIUIO KaK BBI3OB,
TpeOyIOMHii KOHTPMEP, KOPPEKTHPOBATH MPUHUMAEMBIE PEIICHUS U IEHCTBUS, POPMYITUPOBATH U Olle-
HUBATh PUCKH U MOCIEACTBUS, POPMHUPOBATH OIIBIT.

METANPEJMETHBIE PE3YJIbTATHI
MeTtanpeaMeTHbIe pe3yIbTaThl OCBOSHHS MPOTrpaMMbl yueOHOTO Kypca «I eoMeTpus» XapakTepu3yrTcs OBJa-
NEHUEM YHUBEPCATbHbIMU HOZHABAMETbHBIMU OCLiCBUAMU, YHUBEPCAIbHBIMU KOMMYHUKAMUGHBIMU Oelicm-
BUAMU U YHUBEPCATbHBIMU PEYSIAMUGHBIMU OClCEUAMU.

1) VYHusepcanvnvle noznasamensnuie oeticmsus obecneuusarom opmuposanue 6a308bix KOZHUMUBHBIX



npoyeccos 0OyUauuxcs (0C60eHUue Memoo08 NOHAHUSL OKPYICATOUe20 MUpa, NPUMEHeHUE 102UYECKUX,
Ucc1e008amenbCKux onepayutl, yMmeHuti pabomams ¢ uHgopmayuetl).
ba3oBble jioruvyeckue 1eicTBUA:

BBISBIISITh U XapaKTEPHU30BaTh CYIIECTBEHHBIE PU3HAKU MaTEMATUYECKUX 0OBEKTOB, TIOHATHIA,
OTHOILEHUH MEXy IOHATUAMU; (HOPMYIUPOBATh ONpPEETIeHUs IOHATHI; yCTaHABIMBATh CYyIlle-
CTBEHHBIH MPU3HAK KJIacCU(PUKALIMU, OCHOBAHUS JUIsl 000OIIEHUS M CPAaBHEHUS, KPUTEPUH ITPOBO-
JUMOTO aHaJIN3a;

BOCIIPHHHUMATh, (POPMYITHPOBATH K IPE0OPa30BHIBATH CYKICHHS: YTBEPAUTEIBHBIC U
OTpHLIATENIbHbIE, €IMHUYHBIE, YACTHBIE U 00ILUE; YCIOBHBIE;

BBISIBIISITH MATEMAaTHUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U POTUBOpEUNs B (DaKkTax, JaHHBIX,
HaOJIIOACHUAX U YTBEPXKACHUSX; IIPeUlaratb KPUTEPUN AJIS BBIABICHUS 3aKOHOMEPHOCTEH U Mpo-
TUBOPEYUH;

JIEJIaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, NE€IyKTUBHBIX U HUHAYKTHBHBIX
YMO3aKJIIOYECHUN, YMO3aKIIIOUYEHUH 110 aHAJIOTUU;

pa3dupath 10Ka3aTeNIbCTBA MAaTEMAaTUUYECKUX YTBEP)KIACHUH (IIPsIMbIE U OT IPOTUBHOI'0), IPOBOIUTH
CaMOCTOSITENIFHO HECIIOKHBIE I0KA3aTENIbCTBA MATEMATUYECKUX (PAaKTOB, BHICTPAUBATh apTyMEHTAIIHIO,
IPUBOAUTH MPUMEPBI U KOHTPIIPUMEPBI; 000CHOBBIBaTh COOCTBEHHBIE PACCYKACHUS;

BBIOMPATH CITOCOO perieHust yaeOHOH 3a1a4n (CpaBHUBATH HECKOJIBKO BAPUAHTOB PEIICHUS,
BbIOMpATh HanOoJIee NOAXOAALIMM C Y4ETOM CaMOCTOSATENBHO BbIIETICHHBIX KPUTEPUEB).

ba3oBble Hccien0BaTedbCKHE A€liCTBUA:

UCIIOJIB30BaTh BOIPOCHI KaK UCCIICAOBATEIILCKUI HHCTPYMEHT IMO3HAHHUST, (POPMYITHPOBATH BOIIPOCHI,
buKcHpyromye IPOTUBOPEIHE, IPOOIEMY, CAMOCTOSATEIFHO YCTAaHABIMBATH HCKOMOE M JaHHOE, (hop-
MHUPOBATh THIIOTE3Y, APTyMEHTUPOBATh CBOO IMO3UIUI0, MHCHUCE,

MIPOBOJIMTH IO CAMOCTOSTEIHFHO COCTABIICHHOMY IUIAHY HECIOXKHBIA AKCIIEPUMEHT, HEOOJIBIIOE
UCCIICIOBAHKE 110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTUIeCKOro 00bEKTa, 3aBUCUMOCTEH
00BEKTOB MEX1y COO0;CaMOCTOSITENIBHO (POPMYIIUPOBATH 0OOOIICHHS U BBIBOJIBI TIO PE3YITb-

TaTaM MPOBEAEHHOTO HAOJFOICHUS, UCCIICAOBAHMS, OLICHUBATD JOCTOBEPHOCTD MOTYYCHHBIX
PE3YJIbTAaTOB, BEIBOJIOB M O0OOIIICHHIA;

POTHO3UPOBATH BO3MOXHOE Pa3BUTHE MPOIIECCa, & TAKIKE BBIJIBUTATh MIPEIIOIOKEHHUS O €T0
Pa3BUTHUHU B HOBLIX YCJIOBUSAX.

Padora ¢ unopmanueii:

BBISIBJISITH HEZOCTaTOYHOCTh M U30BITOYHOCTh MHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX ISl peILIeHUs 3a-
Jlauy;

BbIOMpaTh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATH HH(POPMALINIO Pa3IMUHbIX
BUJIOB ¥ (pOPM IpECTaBICHNUS;

BbIOMpaTh (opMy MpecTaBiieHnss HHPOPMAUU U WILTIOCTPUPOBATH pEIIaeMble 3a/1aul CXEMaMH,
JIyarpaMMamu, HHOU rpadukoil 1 nX KOMOMHAIUSMU;

OLICHUBATh HaIEKHOCTh UH(POPMAIINU 110 KPUTEPHSIM, IPETIOKEHHBIM YUUTEIIEM WU
c(OpMYIHPOBAHHBIM CAMOCTOSITENBHO.

2) VYHusepcanvuvie KoMmMyHuKamugHbvle oeticmaus 0oecnedusaonm chopmupo8aHHoCmy COYUATbHBIX
HABbLIKOB 06yqaiou;uxcg.
Oo01enue:

BOCTIPUHUMATH U (DOPMYITHPOBATH CYKJIEHUSI B COOTBETCTBUHU C YCIOBUSMHU U LIENSIMU OOIICHNUS;
SACHO, TOYHO, I'PaMOTHO BbIpaXaTb CBOIO TOYKY 3PpC€HUA B YCTHBIX U TIMCbMECHHBIX TEKCTAaX, 1aBaTh
MOSICHEHHUS 10 XO/1y PEIICHUS 3a/1a4l, KOMMEHTHUPOBATh MOJYUEHHBIH Pe3ynbTaT;

B X0/J1¢ 00CYKJICHHsI 3aaBaTh BOIIPOCHI IO CYIIECTBY 00CYXKTaeMOM TeMBI, POOJIEMBI, peraeMoil 3a-
Jla4d, BBICKA3bIBaTh UJICH, HAIIETICHHBIC Ha MIOMCK PEIIECHUS; COTIOCTABIIATh CBOM CYXKIICHUS C CYXKJIe-
HUSIMU IPYTUX YYaCTHUKOB JHaiora, OOHapyKUBaTh pa3iNyne U CXOJCTBO MO3UIIHI; B KOPPEKTHOM
dbopme hopMyTUpOBATH Pa3HOTIACHS, CBOM BO3PAKECHHUS;

MIPEJICTABIISITh PE3YJIbTATHI PEIICHUS 33]]a4d, SKCIIEPUMEHTA, HCCIIC0BAHMS, TIPOCKTA; CAMOCTOS-
TETHHO BBIOUPATh (DOPMAT BBICTYIICHUS C YIETOM 3a/1a4 MPE3EHTAIIMN U OCOOCHHOCTEH ayInuTo-
puu.

CoTpyaHu4ectBo:

MOHMMATh U UCIIOJIb30BaTh IPEUMYILECTBa KOMaHHON U MHANBUAYAIbHON paObOThI IPH PELLIEHUU
y4eOHbIX MaTeMaTHUECKUX 3a]a4;
MPUHUMATB 1I€JIb COBMECTHOM /1€ TENbHOCTH, IUTAHUPOBATh OPraHU3aI[I0 COBMECTHOU padoTHI,



pacrpenenaTb BUAbI paboT, JOrOBapUBATHCS, 00CYKAAaTh MPOIECC U Pe3yJabTaT padoThl; 00001I1aTh
MHEHHS HECKOJBbKUX JIIOICH;
— y4acTBOBATh B TPYNIOBKIX (hopMax paboThI (00CYyX)aeHUS, 0OMEH MHEHUSIMH, MO3TOBBIC INTYPMBI 1
ap.);
— BBINOJHSATH CBOIO YacTh PabOTHl M KOOPIMHUPOBATH CBOU JCHCTBUS C APYTUMHU WICHAMU KOMaH/IbI;
— OIICHMBATh KAUYECTBO CBOETO BKJI/Ia B OOIIMIA TPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKAaMU B3aUMOJCHCTBHUS.
3) Vuusepcanvhvie pecynamuensle oelicmaus 00ecneuusarom opmuposanue CMulC08blX YCMAHOB0K U
HCUBHEHHBIX HABbIK08 TuyHocmu. CaMOOpraHU3alIus:
CaMOCTOSITENILHO COCTABJIATH IUIAH, AJITOPUTM PEIICHUS 3a/1a4i (UJIH €ro 4acTb), BEIOUPATh CIIOCO0 pemeHHs ¢
y4€TOM MMEIOIIUXCS PECYPCOB  COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BapH-
aHTBI pEIICHUH ¢ Y4ETOM HOBOW MH(OPMAITUH.
CaMOKOHTPOJIb:
— BIJIJIETh CIIOCOOAMU CAaMOTIPOBEPKH, CAMOKOHTPOJIS IPOLIECCa U Pe3ysIbTaTa pereHus
MaTeMaTH4YeCKOH 3a7auu;
— TPEIBHJIETh TPYTHOCTH, KOTOPHIE MOT'YT BOSHUKHYTH IIPH PEIICHUU 33/1a41, BHOCUTh KOPPEKTUBHI B
JESITEIbBHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, HAWACHHBIX OIINOOK, BHISIBICHHBIX TPYIHOCTEH;
— OIICHMBATh COOTBETCTBUE PE3yJIbTaTa NEATCILHOCTH ITOCTABICHHOM LIETN U YCIOBUSIM, OOBSICHSITH
MPUYUHBI JOCTUKECHUSI WM HEJOCTUKECHHUS LI, HAaXOAUTh OIIMOKY, AaBaTh OIICHKY TPHUOOPETEHHOMY
OTIBITY.

NPEIMETHBIE PE3YJIBTATHBI
OcBoenue yuebHoro kypca «I'eoMeTpusi» Ha ypoBHE OCHOBHOT'O 00IIIer0 00pa3oBaHus JOKHO 00eCcTieunBaTh
JOCTHKCHHE CIICIYIONINX MPEIMETHBIX 00pa30BaTeIbHBIX PE3YJIbTATOB:

— 3HaTh TPUTOHOMETpHUECKHUE (DYHKIIUU OCTPBIX YTIOB, HAXOIUTH C UX MOMOIIBIO Pa3JIMYHbIE SJIEMEHTHI
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA («PEIICHUE MPSIMOYTOIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C mOMOIIbI0
KaJbKYJIATOPA) AJTUHBI U YIJIBI 17151 HETAOIMYHBIX 3HAYCHHH.

— Tlonb3oBatbes opMylilaMy IPUBEICHUSI © OCHOBHBIM TPUTOHOMETPHUYECKUAM TOXKICCTBOM JIJIS
HAXOXJICHUS COOTHOLLIEHUI MEKy TPUTOHOMETPUUECKUMHU BETHUNHAMHU.

— Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JIJISI HAXO0XKICHUSI PA3JIMYHBIX 3JIEMEHTOB Tpe-
YrOJIbHUKA («PEIICHHE TPEYTOJIbHUKOBY), IPUMEHSTH UX MPHU PEIICHUN T€OMETPUIECKUX 3a]1a4.

— Bnanets noHsTHAMHU TTpeoOpa30BaHUs MOJ00UsI, COOTBETCTBEHHBIX AJIEMEHTOB MOA00HBIX (hUryp.

— Ilonb3oBaTbes cBOMCTBaAMH MOI00MS TPOU3BOIBHBIX (PUTYP, YMETh BBIYUCIATH JUIMHBI U HAXOAUTh
yriibl y To100HBIX uryp. [IpuMeHaTs cBoiCTBa MOI00MS B TPAKTUYECKUX 3aadax.
— YMeTh NpUBOAUTH TPUMEPHI TOJTOOHBIX (PUTYP B OKPYKAIOLIEM MHUPE.

— Tlonp30BaThCst TEOPEMaMU O MPOU3BEICHUH OTPE3KOB XOP/I, O IPOU3BEIACHUN OTPE3KOB CEKYIIUX, O
KBaJIpaTe KacaTeJIbHOM.

— Tlonp30BaThCsl BEKTOPaMH, IOHUMATh UX T€OMETPUUECKUN U PU3UUECKHUIN CMBICI, TPUMEHATH UX B
pEIIeHUN TeOMETPUIECKUX U (PU3MUECKUX 3a/1a4.

— TlpuMeHsTh CKalIsIpHOE MTPOU3BEICHNE BEKTOPOB JIJIsi HAXOXKIEHUS JJIUH U YTJIOB.

— Tlonp30BaThCsi METOJIOM KOOPAMHAT HA MJIOCKOCTH, IPUMEHATDH €r0 B PEIIEHUH T€OMETPUUECKUX U
MPaKTUYECKHX 3a]1a4.

— Bnazners NOHATUAMH TPAaBUILHOTO MHOTOYT'OJIBHHUKA, ITTUHBI OKPY>KHOCTH, JIMHBI IyTH
OKPY>KHOCTH ¥ PaJINaHHOW MEpPHI yTJIa, YMETh BBIUUCIATD IJIOMIA b KPyra U €ro YacTeu.

— IIpuMeHsTh MOTyYEHHbIE YMEHHUS B IPAKTUUYECKUX 3a/1a4ax.

— HaxoauTs ocu (W11 IEHTPBI) CAMMETPHUH GUTYP, TPUMEHSITH IBIXKCHHS TUNTIOCKOCTH B MPOCTEHTITNX
CIIyJasix.

— IlpumeHsTh MOTyYeHHBIE 3HaHUS Ha TPAKTUKE — CTPOUTH MaTEMaTHYECKHE MOJICIH JJIS 3a/1a4peaibHON
YKU3HU ¥ IPOBOJIUTH COOTBETCTBYIOIINE BHIUUCICHHS C IPUMEHEHUEM OO0 M TPUTOHOMETPHYECKUX
GyHKIMH (1T05163y5Ch, TI€ HEOOXOANMO, KAIBKYIATOPOM).



TEMATHUYECKOE IIVIAHUPOBAHUE

o100

Ne |[HaumenoBanue paznenoB| KomuuectBo yacoB | Jlata Bunbl nesitenbHOCTH Bungpr, popmer DJEKTPOHHBIC

n/n M TCM POTPAMMbL - lg0org  koHTp. [mpaxT KOHTPOJLSI (undpossie)

pa6.  [pab. o0Opa3zoBaTenbHbIC
pecypcsl

Paznen 1. Tpuronomerpusi. TeopeMbl KOCHHYCOB H CHHYCOB. PellieHue TpeyroJbHHKOB.

1.1. [Onpezenenue TpUroHo- 2 -DopMynHpOBaTh ONPENEICHUs TPUrOHOMEeTpruIecKuX GyHKIui |YcTHbIl onpoc  |https://www.yaklass.ru/p/g
MeTpudecKuX (PyHKIHI TYTIBIX W TIPAMBIX YTJIOB.; eometria/9-
yrios ot 0° 5o 180°. [klass/sootnosheniia-

1.2. |[KocuHyC 1 CHHYC Ipsi- 2 -BeiBOoaMTE TEOpEMY KOCHHYCOB M T€OpeMy CHHYCOB (¢ paauy-[[IncemMeHHbIH nwzhduﬂunonaq?q—
MO0 1 TVIIONO VITa COM OIMCAHHON OKPYKHOCTH).; ornpoc uglami-treugolnika-

Y yira. skaliarnoe-proizvedeni -

1.3. [Teopema KOCHHYCOB. 2 -BeiBoauTH TEOpeMy KOCHHYCOB M TEOPEMy cuHycoB (¢ paguy-TectupoBanue 0222/sootnosheniia-
(O600mEnHas), Teopema COM OIHCAHHOH OKPYKHOCTH).; imezhdu-storonami-i-
CHHYCOB (C pagnycom uglami-treugolnika-
OIIUCAHHON OKDPYXKHOCTH 9281/re-7ad3359¢e-27dd-

“ae0-9272-8f1ce3e75ec2

1.4. [HaxoxxneHue QIUH CTO- 2 -Pemmarp TpeyrosnbHuKH. ; Ormpoc no https://resh.edu.ru/subject/l
DOH U BEJTMUMH YITIOB Pemate NpakTU9YeCKUeE 3a1a4u, CBOAAIINECH K HAXOXKIECHUIO MHIMBHyaIbHBIM [esson/2040/main/
TPEyTrOIbHIKOB. pa3In4HbIX 3JIEMEHTOB TPEYroJbHUKAX.; KapTOCcKaM

1.5. |@opmyrna mowmau Tpe- 2 -DopMyIHMpOBaTh ONpEIeNICHNs] TPUTOHOMETpruYeckuX (GyHKIuA [YcrHbli ortpoc  |https://skysmart.ru/articles/]
YTOJIbHUKA Yepe3 JBe TYHBIX U INPAMBIX YTJIOB.; mathematic/Kak-nayti-
CTOPOHbI H YTOJ MEKIY -BeiBoauTh TEOpEMY KOCHHYCOB M TEOPEMY CHHYCOB (C paany- ploshchad'-

M. COM OIMCAHHON OKPYKHOCTH).; pryamougol'nika

1.6. |®opMyIna IommanH de- 2 -Pemate TpeyroapHuKN. ; [lnceMeHHBII https://www.resolventa.ru/
THIPEXYTOIBHAKA Yepes3 Pematp mpakTHueckue 3a1a4u, CBOAAIINECS ompoc spr/planimetry/sgf.htm
ero AMArOHAIH U YIOll K HaXOXK/I€HUIO Pa3/IMYHBIX 3IEMEHTOB TPEYTOJIbHUKAX.;

MEXTy HUMH.

1.7. [[pakruueckoe 3 -Pemats npaktuueckue 3angayun, CBOJSIUECS TectupoBanue  |https://www.resolventa.ru/
IpUMeHeHHe K HaXOXKIECHUIO PA3JINYHBIX 3JIEMEHTOB TPEYTOJIbHUKAX. spr/planimetry/sqf.htm
TOKa3aHHBIX TEOpEM

Toro 1o pasnmeny 16

Paznen 2. [IpeodpazoBanue nogodusi. MeTpudeckne COOTHOIIEHHS B OKPY/KHOCTH

b 1. [MMoustue o 2 -OcBanBaTh MOHATHE MPEOOPA3OBAHMUS TOAOOHS; Yeruerit onpoc  |https://infourok.ru/prezent
peoGpazoBaHun aciya-po-geometrii-na-

temu-proizvedeniya-




2.2. |CoOTBETCTBCHHBIE 2 -HccnenoBars OTHOIIEHME JIMHEWHBIX 371€MEHTOB (puryp[llucbMeHHbIi otrezkov-hord-i-sekuschih-
HIIeMEHTHI TOTO0HBIX [Tpu HpeO6p330BaHI/II/I HOI[O6I/IH.; OIIPOC 2896250.html
buryp. -Haxonute npumepsl 1momodusi B OKpyXkarolled IeiCTBU-

TE€JILHOCTH.;

2.3. [Teopema o mpoussee- 2 -BrIBOAUTH METpHUECKHE COOTHOILIEHUS MEXYy OTpe3KaMu |l ecTupoBaHue htt.ps://infourok.rq{prezent
HUM OTPE3KOB XOPJ, TEO- XOPJ, CEKYIIMX U KacaTeJIbHbIX C UCIIO0JIb30BAHUEM BIIMCAH- aclya-po-geometrii-na-
pemMa o IpOM3BeeHHH HBIX YTJIOB U MOJA0OHBIX TPEYrOIbHUKOB. OCBanBaTh MOHITHE temul—(prOfo:él?anE— hi
OTPE3KOB CEKYIIUX, TEO- IpeoOpa3oBaHus M1000MS.; ;ggeézgg_hto;ﬂ R
peMa 0 KBapate Kaca- -MccnenoBaTs OTHOIICHHWE JMHEHHBIX JJIEMEHTOB (UTYD https://mturok.ru Jless
eI HOIL [pu IpeoOpa3oBaHUU MOA00HS.; on/seomelry/9-

-BBIBOIUTH METPUYECKUE COOTHOIICHUS MEXAY OTPE3KAMH lklasgs /itog ovj oe-povtorenie-
XOpJI, CEKYLIMX U KacaTEJIbHbIX C MCIIOJIb30BAaHUEM BIIMCAH- lkursa-geometrii-za-79-
HBIX YTJIOB U TTOJI0OHBIX TPEYTOJIbHUKOB. ; klassy/tochka-vnutri-i-vne-

Pemate reomerpuueckue 3amauyd U 3aqayd U3 peajbHOMR okruzhnosti
PKU3HU C MICTIOJIH30BAHUEM ITOJO0HBIX TPEYTOJIHLHUKOB. ;

4. [[IpuMeHEHHe B pelIeHAN 3 -Pemats reomeTpudeckue 3a1auu 1 3aa4u U3 peaabHoit  [Ompoc mo
reOMETPHYECKHX 3a/1a4 PKU3HU C MICTIOIh30BAHUEM ITOI00HBIX TPEYTOJIBLHUKOB. ; KapTo4KaM

Toro nmo pazneny 10

Paznen 3. BekTopsl

3.1. |OmpeneneHue BEKTOPOB, [2 -Mcnionb30BaTh BEKTOPHI KaK HAMpaBICHHBIE OTPE3KU, UC-|YCTHBIA onpoc  |https://www.yaklass.ru/p/g
CJI0XKEHUE U PA3HOCTh Clle/IoBaTh TeOMEeTpHUYecKuil (TepeMenieHne) U Gpusndeckuit cometria/10-klass/vektory-
BEKTOPOB, YMHOKCHHUE (CHJTa) CMBICIIBI BEKTOPOB.; v-prostranstve-deistviia-s-
BEKTOpa HA YHCJIO. vektorami-

3.2. |Dusuueckuii u reomer- |2 -Hcnionb30BaTh BEKTOPHI KaK HaNpaBieHHbIE OTPe3KH, HC-[[MCbMEHHbIH p248/opredelenie-i-
[PUYECKHUI CMBIC] BEKTO- CJIeZIOBaTh F€OMETpUYECKHi (mepemelnienne) 1 (pu3nyeckuifonpoc fizicheskii-smysl-vektora-

v-prostranstve-9286
[POB. (cuna) CMBICIIBI BEKTOPOB.;
-3HaTh OMpeJeNeHUsI CYMMbl U Pa3HOCTH BEKTOPOB, YMHO-
PKEHHSI BEKTOpa Ha YHMCIIO, UCCIIEIOBATh T€OMETPUUYECKUN U
(bU3MYECKUN CMBICIIBI ATHX OTEpaIuii.;

3.3. |Pa3znokeHue BeKTopa mno 2 -Pemate reomerpuueckue 3aaun ¢ UCIMOJIB30BAaHUEM BEK-{IecTpoBaHue https://resh.edu.ru/subject/l
TBYM HEKOJITHHEAPHBIM TOPOB.; esson/3038/main/
BEKTOpaM.

3.4. |[KoopauHaThl BeKTOpa 2 -PacknansiBaTh Ha BEKTOpA. Ormpoc https://www.yaklass.ru/p/g

3.5. |CxanspHoe mpousBene- |1 -HaxonuTs ckanmsipHOE pOM3BEeHHE BEKTOPOB, €ro MpUMeHe- Y CTHBIN orpoc cometria/9- .

HIE BEKTOPOB, €T0 MPH- HUE JUIST HAXOXKICHUS! JUTHH U yTJIOB. [klass/ SOOtnOSheml,af
MEHEHHE JIJISI HAXO0XKJIe- mezhdu-storonaml—l—
S JUTHH 1 YITOB. ugla.ml-treugol.mka- ’

3.6. |Pemenue 3agad ¢ momo- |1 - PemraTp 3a71auu ¢ TOMOIIBIO BEKTOPOB. [IrcbMeHHBII bkallarnog-pr01zveden1 -

[510 BEKTOPOR orpoc 9222/skaliarnoe-




3.7. [[IpumeHeHUE BEKTOPOB |1 -IIpuMeHSATH BEKTOPHI ISl pEIICHHS 3a1a9 KHHEMATHKA B Me- ([ ecTupoBaHue proizvedenie-vektorov-
U1 pELICHUS 3a]1a4 KH- XaHUKH svoistva-9526
HEMATHUKU U MEXaHUKHU https://znanio.ru/pub/317
KonTponbHas paboTa 1

Ttoro mo pasneny: 12

Pasnea 4. [lekapToBBI KOOPAMHATHI HA MVIOCKOCTH

4.1, YlexapToBbl KOOpAMHATHI (1 -OcBauBaTh MOHSATHE NIPAMOYTOJIBHOM CHCTEMBI KOOPAMHAT,|Y CTHIH ompoc  |https://infourok.ru/konspe
TOYCK Ha IIJIOCKOCTH. IEKApTOBBIX KOOPAMHAT TOYKH. }kt—uroka—uglovoi—

4.2.  |VpaBHeHHE IIPAMOI 1 -BrIBOAUTH ypaBHEHME IPSIMON U OKPY’KHOCTH.; [TnceMeHHBIH koefficient-pryamoj-s-

ompoc podgo

4.3.  [Yraoso# kodddunuenr, |1 -Boigenarh MoNHBIN KBaapaT IS HaXOXKIACHHS IeHTpa H[lecTupoBanue https://www.yaklass.ru/p/g
TaHT€HC yIJIa HAKJIOHA, paaryca OKpYXXHOCTH I10 €€ YpaBHEHHIO. ; eometria/9-klass/metod-
rapajuleIbHbIe U IIEP- koordinat-9887/uravnenie-
EHAUKYJISPHBIE TIPS- Ok.ruZhI_lOStl—uravnenle—
MEBIE priamoi-12247/re-

4y 1 B R bbd7dd94-cd7b-473e-

4. paBHEHHE OKPYIKHOCTH. -BBIBOIUTH ypaBHEHUE OKPYKHOCTH. ; poc 1o b426-96cch9c0efa3
KapTOYKaM

4.5.  [Haxoxnenune koopauHar |1 -Pemarh 3amaun Ha HaXOXKJACHHE TOUYEK MEPECEUCHMs! TPsi-{Y CTHBIM OIpocC
[TOYMEK IICPCCCUCHUA OK- MBIX ¥ OKPYKHOCTEH € IIOMOIIIBIO METOA KOOPAMHAT.;
IPY>KHOCTH W NPSIMOU

4.6.  [Meron koopauHat npu |1 -Pemars 3amaun Ha HaXOXXJCHHE TOYEK NepecedeHus nps-[IucbMeHHbINH https://resh.edu.ru/subject/
PCLLICHUU FeOMeTpHYe- MBIX M OKPYKHOCTEH C TIOMOILBIO METO/a KOOPIHHAT.; onpoc lesson/2508/main/
CKHUX 3a1a4

4.7.  |Acnonp3oBanue MeTona 2 -Pemats 3amaun Ha HaxXOXAEHUE TOYEK INepecedeHus nps-lecruposanue https://resh.edu.ru/subject/
KOODJIMHAT B IPaKTHYE- MBIX M OKPYKHOCTEH € MOMOIIBI0 METO/IA KOOPIUHAT. ; lesson/2508/main/
CKHUX 3aJa4dax

toro no pasneny: 9

Paznen S. [IpaBujibHbIe MHOTOYTOJIbH

uKkH. [[JInHA OKPYKHO

CTH U IJIOIIAAb Kpyra. Beruncijenue nmiaommamei

5.1. [[IpaBuUIBHBIE MHOTO- 1
[YTOJIbHUKH, BEIYHCIICHHE

X DJICMCHTOB.

-q)OpMYJ'II/IpOBaTB OIMPECACIICHUC TPABUJIbHBIX MHOT'OYTOJIb-
HWKOB, HAXOJHUTh UX DJICMCHTHI.,

-ITonp30BaThCS MOHATHEM AJINHBI OKPY’KHOCTH, BBCI[éHHLIM
C TIOMOIIBIO IMPABUJIBHBIX

Ormpoc Mo
MHIUBUAYATbHBIM
KapTO4YKaMm

https://www.yaklass.ru/p/g

eometria/9-klass/dlina-
okruzhnosti-i-ploshchad-
kruga-9241/pravilnye-

mnogougolniki-9246/re-

5.2.  [Yucio p u aimHa OK- -dopmynupoBaTh onpeeIeHUE MTPABUIBHBIX MHOTOYTOJIb- |Y CTHBIM OIPOC 9836 30£.8304 4d02-
PYKHOCTH. HUKOB, HAXOJUTh UX DJIEMEHTHI. ; ) 1739-40bb35 1 cb45d
-ITonb30BaThCA MOHATUEM JJIMHBI OKPY>KHOCTH, BBEAEHHBIM
C TOMONIBIO TPABUIIBHBIX
5.3. |launa gyru 1 -dopmynupoBaTh onpeeeHue TPABUIBLHBIX MHOTOYTOJIb- |[[IMCEMEHHBIN https://www.yaklass.ru/p/g
OKPYKHOCTH. HUKOB, HAXOJUTh UX DJIEMEHTHI. ; 0TIPOC eometria/9-klass/dlina-




-ITonp30BaThCS TMTOHITHEM AJIMHBI OKPY’KHOCTH, BBelléHHBIM
C TIOMOIIBIO ITPABUJIBHBIX

okruzhnosti-i-ploshchad-
kruga-9241/dlina-

5.4. |PagmaHHas Mepa yria. 1 -dopmynupoBaTh onpeieeHue TPaBUIbHBIX MHOTOYTOIb- [TectupoBanue okruzhnosti-ploshchad-
HHMKOB, HAXOIUTh UX JI€MEHTHL.; kruga-9494/re-80ba7b3a-
-ITosib30BaTHCS MOHATHUEM JUTUHBI OKPY>KHOCTH, BBEIEHHBIM e82¢-4b90-b115-
ed6027b17826
C TOMOIIIBIO TIPABHIIBHBIX
5.5. [[Lnomams kpyramero | -DopmyaHpOBATh ONPEIEICHUE TPABHILHBIX MHOTOYTOJIb- [ONpoc 1o https://www.yaklass.ru/p/g
DIEMEHTOB (CEKTOpa M HUKOB, HAXOJUTh UX DJIEMEHTHL.; MHIMBHUyaIbHBIM [eometria/9-klass/dlina-
CETMCHTA). -ITonb30BaTHCS MOHATUEM IJIMHBI OKPYKHOCTH, BBEIEHHBIM [KAPTOIKAM okruzhnosti-i-ploshchad-
C IIOMOIIBIO ITPABUIILHBIX lkruga—924l./dlina-
5.6. |BeruncieHue miomaneii |2 -OopMynHupoBaTh OMpPeIeICHUE MTPABIIIBHBIX MHOTOYTOJIb- |Y CTHBIN ONPOC okruzhnosti-ploshchad-
- kruga-9494/re-80ba7b3a-
(UIryp BKIIOUAIOIMX HUKOB, HAXOIUTh UX AJICMEHTHL.; ) .82¢-4b90-b115-
DIIEMEHTHI KpyTa. -ITonbp30BaTHCS MOHATUEM ITTUHBI OKPYKHOCTH, BBEAEHHBIM 4602717826
C TOMOIIBIO MPABMIIBHBIX
Ttoro mo pazneny: 3 [ [ceMeHHBIH
orpoc
Pa3zgen 6. JIBUKeHUs MJIOCKOCTH
6.1. [|[Tomsitre o memkernu |1 -Pa3bupats npumMepsl, WILTIOCTPUPYIOLIUE TOHATHS ABMXe- [Onpoc 1mo https://www.yaklass.ru/
[LIOCKOCTH HUS, IEHTPOB U OCEH CUMMETPHH. ; MHIMBUITYAIIbHBIM |p/geometria/9-
-dopMynupoBaTh ONIPEEIEHNS TapaJIEIBHOTO NepeHoca, |[KapToaKaM klass/dvizhenie-
[MOBOPOTA U OCEBON CUMMETPHHL.; 10434/poniatie-
6.2. |[lapamtenbHbrii nepeoc, || -BRIBOAMTH MX CBOMCTBA, HAXOAWTH HEMOABMKHEIE TOUKH.; |YCTHBI opoc  |dvizheniia-simmetriia-

[IOBOPOT U CHUMMETPHS HaxoauTb HeHTpBl U OCH CUMMETPUH IpocTernx Guryp 10437 /re-150d4afe-
9334-462c-abe7-
222a9b9b43f10

6.3. |[Ocu ¥ HeHTpHI 1 -IIpumensaTh NapaenbHbId IEPEHOC U CUMMETPHIO TpH  |[[IUCbMeHHBIN https://infourok.ru/urok-

CHMMETPHH [pPEIIEHNN T€OMETPUYECKUX 3a/1ad (pa30oupaTh IpUMepbl).;  [OIPoC po-matematike-dlya-

6.4. [[Ipocreiiiue npumMeHe- 2 -Hcnionb30BaTh 715l MOCTPOEHUS U UccienoBaHuil mudpo- [Tectuposanue klassa—pravilpig—

HUS B PEIICHUU 3a/1a4 BbIC PECYPCHI.; mnogougolniki-
reshenie-zadach-
1178089.html

Ttoro mo pasneny: 6
Pa3nen 7. IloBTOpeHue, 00001IeHUE, CUCTEMATU3ALMSI 3HAHUI
7.1. |[loBTOpEHHE OCHOBHBIX -OnepupoBaTh NOHATUAMU: (PUTYpa, TOUKA, TIpsiMasi, yroi, |Ompoc mo https://interneturok.ru/less
OHATHIT ¥ METO/IOB Kyp- MHOTOYTOJIbHUK, PABHOOEIPEHHBII U PABHOCTOPOHHUIT Tpe- [MHAMBUaIbHbIM jon/algebra/9- _
YTOJIbHUKH, MIPSIMOYTOJIbHBIN TPEYTOJIbHUK, MeIHaHa, Ouc-  [KapToukam lklass/itogovoe-povtorenie-

coB 7—9 Kj1accoB,
0000IIIeHHE U CUCTEMA-
TH3aIis 3HAHWH.

CEKTpHCa U BbICOTAa TPEYTOJIbHUKA, MTapajliesorpaMm, poMo,
[IPSIMOYTOJIBHUK, KBaApaT, Tpanelysi; OKPYy>KHOCTb, Kaca-

ursa-algebry-9go-
lassa/povtorenie-i-




TeJIbHAs; PaBEHCTBO U 1o1o0ue Guryp, TpeyroJbHUKOB; 1a-
PATUICIIEHOCTD U MEPIICHIUKYIIPHOCTD IPSAMBIX, YTOJI MEXKIY

sistematizatsiya-kursa-
algebry-7-9-klassa-

[IPSMBIMHU, CUMMETPHS OTHOCUTEIILHO TOYKH U IIPSIMOM; J1JIH- preobrazgvanie—
Ha, pacCTOsHUE, BEJIMYMHA YIJIa, IUIOIA /b, IEPUMETP.; ‘Emy
7.2.  |[Ipocreiimme reoMeTpu- Hcnonb30Bath GOPMYIIBI: IEPUMETPA U IJIOLIAId MHOTO-  |Y CTHBIH OIIpOC ilt;%sr:g/www.yaklass.ru/p/a
eckiie urypsr u ux YTOJIbHUKOB, JUIMHBI OKPYXHOCTH U IUIOINAAM Kpyra, 00bEMa ﬁ@ Jinfourok ru/issledoy
CBOHCTBA. PSIMOYTOJIBHOTO MapajuieIenunesa. ; atelskaya-rabota-po-
7.3. |M3mepenne OnepupoBaTh NOHATHAMU: (PUTYpa, TOUKA, IPsIMasi, yroj, [[IucbMeHHbIH matematike-na-temu-
FCOMETPHUYCCKUX MHOTOYTOJIbHUK, PABHOOCIPEHHBIN U pABHOCTOPOHHUH Tpe- [0IPOC lobobshenie-i-
BEITHYNH. YTOJIbHUKH, IPSIMOYTOJIbHBIN TPEYroJbHUK, MeaHa, Ouc- sistematizaciya-
CEKTpHCa U BBICOTA TPEYTOJIbHUKA, AapalIeIorpaMM, poMo, uchebnogo-materiala-
PAMOYTOJILHUK, KBaJApaT, TPAIELHs; OKPYKHOCTb, Kaca- kursov-7-9-klassov-
TeJIbHAS; PAaBEHCTBO M 1o1o0ue Guryp, TpeyroibHUKOB 4314350.html
7.4. (TpeyroyibHHKH. -OnepupoBaTh NOHATUAMU: (pUTypa, TOUKa, IIpsimasi, yroi,  |Omnpoc mo
MHOTOYTOJIbHUK, PABHOOEIPEHHBIN M PABHOCTOPOHHUH Tpe- [AHIMBUIYaTbHbIM
YTOJIHUKH, TIPSIMOYTOJIbHBIN TPEYTOJIbHUK, MeIHaHa, ouc-  [KapToukam
CEKTpHUca U BbICOTA TPEYroJbHUKA, TapajieorpaMm, pomo,
MPSMOYTOJIBHUK, KBaJpaT, TPAIeIys; OKPY>KHOCTb, Kaca-
TeJIbHAS; PAaBEHCTBO M 1o1o0ue Guryp, TpeyroJbHIUKOB
7.5. [Mapantenshble u -OnepupoBaTh MOHATHAMU: (PUTypa, TOYKA, IpsMasi, yroy,  |YcTHeif onpoc  |https://www.yaklass.by/p/
TEPICHIUKYIAPHEIC MHOT'OYT'OJIbHHK, paBH06eI[peHHLIﬁ )51 paBHOCTOpOHHI/Iﬁ Tpe- %ﬂkﬁ/s‘
[psiMBbIE. YTOJIbHUKH, IPSMOYTOJIbHBIN TPEYTOJIbHUK, MEeIuaHa, Ouc- klass/ nagliadnaia—
CEeKTpHUca U BbICOTA TPEYroJbHUKA, apajieorpaMM, poMo, geometriia- .
[PSIMOYTOJIBHUK, KBAJIPAT, TPAIICIHs; OKPYKHOCTH, Kaca- 12325/1).2;:3?61“6_1_
TeJIbHAs; PaBEHCTBO U 110j100ue GUryp, TpeyrojJbHUKOB; Ma- p:ir;inil_ 1;312;r3nve-
PATUIETTFHOCTD U IEPIIEHIUKYIISIPHOCTD MPSIMBIX, YTOJI MEXTY PHAMYEE202
MPSMBIMH, CAMMETPHUSI OTHOCUTENILHO TOYKH U MIPSIMOM; JUTH-
Ha, PaCCTOSIHUE, BEJIMYMHA YTJIa, TUIONIA/Ib, IEPUMETD. ;
lcrionb30BaTh GOPMYIIbI: IEPUMETPA U TIOMIAN
7.6. [OKpPYHOCTb 1 KpYT. -OrnepupoBaTh MOHATHIMUA: QUTYpa, TOUKA, TIpsiMasi, yroi,  |[[luceMeHHbIiH https://www.yaklass.ru/p/g
MHOTOYTOJIbHHK, PABHOOEIPEHHBIN U PABHOCTOPOHHUIA Tpe- [0TPOC eometria/9-klass/dlina-

YTOJIbHUKH, IPSIMOYTOJIbHBINA TPEYTrOJIbHUK, MeIuaHa, ouc-
CEeKTpHUCa U BBICOTA TPEYroJbHUKA, TapajieIorpaMM, poMo,
[IPSIMOYTOJIBHUK, KBaJIpaT, TPAIleLHsl; OKPYKHOCTb, Kaca-
TeJIbHAs; PaBEHCTBO U 1o100ue Guryp, TpeyroJbHUKOB; Ma-
[PAJUIETIBHOCTD U MEPIIEHIUKYISAPHOCTD MPAMBIX, YTOJI MEXKAY
[IPSIMBIMU, CUMMETPHS OTHOCUTEIILHO TOYKH U IIPSIMOM; J1JIH-
Ha, PaCCTOSHUE, BEIMYUHA YIUIa, II0IIAb, IEPUMETD.;

lcrionb30BaTh GOPMYIIbL: IEPUMETPA U TUIOIIAIN

okruzhnosti-i-ploshchad-
lkruga-9241/dlina-
okruzhnosti-ploshchad-

kruga-9494




7.7. [[eomeTpuueckue
[TOCTPOCHUS.

-OnepupoBaTh MOHATUAMU: (PUTYpa, TOUKA, NIPsMast, yrod,
MHOTOYTOJILHUK, PABHOOCPEHHBIN U PAaBHOCTOPOHHHM Tpe-
YTOJIbHUKH, IPSIMOYTOJIbHBIN TPEYTroJIbHUK, MeaHa, Ouc-
CEKTpHCa U BbICOTA TPEYTOJIbHUKA, [TapajljieorpaMmm, poMo,
MPSIMOYTOJIbHUK, KBaJIpaT, Tparelus; OKpY>KHOCTb, Kaca-
TebHasl; paBEHCTBO U 1o00ue puryp, TpeyrolbHUKOB; Ma-
[PAJIEIBHOCTD U IEPIEHIUKYIAPHOCTD IIPSAMBIX, YTOJI MEXIY
[PSIMBIMU, CAMMETPHSI OTHOCUTEIIFHO TOUKH U IPSIMOM; JAJTH-
Ha, pacCTOSIHUE, BEJIMYMHA YIJIa, IUIOAb, IEPUMETP. ;
lcnonb30Bath (hOpMyIIBI: IEpUMETPA U TUIOMIAIU

TecTupoBaHue

https://infourok.ru/urok-

okruzhnost-
eometricheskie-

postroeniya-4502905.html

MToro no pasgeny:

OBIIEE KOJIMYECTBO YA-
COB I10 ITPOTPAMME




IHOYPOYHOE IIVTAHUPOBAHMUE 9 reomeTpus

AaTa Temaypoka
No IUIaH ¢baxT
IToBTOpenue — 4 yaca
1. [TonoOHbIE TPEYTOIBLHUKH
2. YersipexyronpHuku. [Inomanyu reomerpuaeckux Guryp
3. Brincanssle, onyucaHHble ¥ HEHTPAJIbHBIE YIIIbI
4. Jluaznocmuyeckas KOHmponvHas padoma
Tpuronomerpus. TeopeMbl KOCHHYCOB M CHHYCOB. PenieHue TpeyrojibHUKOB — 16 yacoB
5. Onpenenenrue TpuroHoMeTpudecknx GyHkimii yrios ot 0° qo 180°
6. Ornpenenenne TpuroHomeTpudecknx GyHkiuii yrinos ot 0° go 180°
7. Kocunyc 1 cuHyC OpsiMOro ¥ Tynoro yria
8. KocuHyc 1 cuHyC NpsiMOro U TyInoro yria
9. Teopema KOCUHYCOB
10. Teopema cuHYCOB (C paillyCOM ONMCAHHON OKPYKHOCTH)
11. Haxosknenue JUIMH CTOPOH TPEyroJIbHUKOB
12. Haxo’x/1eHre BeJIMYUH YIJIOB TPEYTOJIbHUKOB
13. dopmyIia IIIOIIAIHU TPEYroJIbHUKA YEPE3 IBE CTOPOHBI U YTOJI MEXKY
HUMU
14. 3ajaun Ha BBIYMCIICHUE IUIONIAIU TPEYTOJIbHUKA
15. dopmyia IIOHAAU YEThIPEXYTOJIbHUKA YEpPE3 €ro JUaroHaau U yroJ
MEXy HUMU
16. 3agaun Ha BBIYMCIIEHUE IUIOIIAIN YETHIPEXYTOIbHUKA
17. Pemienue tpeyroiabHUKOB
18. Permienue TpeyroiabHUKOB
19. [ToBTOpeHue no teme « TpuroHoMeTpus»
20. Koumponvnasa paoomaNel no meme « Tpuzconomempusi,
IIpeodpa3oBanue nogodousi. Merpuieckue COOTHOIICHHUs B OKPYKHOCTH — 10 yacoB
21. [TonsiTe o mpeoOpa3oBaHNU OI00US
22. T'omoreTtns. [TogoOue B xxu3HU
23. COOTBETCTBEHHBIE JIEMEHTHI MOJIOOHBIX PUTYDP
24. ITepumeTps! 1 TIOHIAAN TOIOOHBIX (QUTYD
25. TeopeMa 0 Npon3BEIEHUH OTPE3KOB XOPJ1
26. TeopeMa 0 Mpou3BeAEHUH OTPE3KOB CEKYITUX
27. Teopema 0 KBajparTe KacaTeJlIbHOU
28. [IpuMeHeHne B peIeHNnH FeOMETPUYECKUX 3a1a9
29. [ToTopenue no teme «IIpeobpazoBanue nmogobusi. MeTpudeckue co-
OTHOILIEHUSI B OKPY>KHOCTID)
30. Konumponvnas paboma Ne2 no meme «Ilpeoopazoeanue noooous.
Mempuueckue cOOmHOUEHUSA 8 OKPYIHCHOCHU))
BekTopsl — 12 yacoB
31. Onpenenenre BEKTOPOB
32. CJ10)KEHHE U Pa3HOCTb BEKTOPOB
33. YMHOXXEHHE BEKTOpPA HA YHCIIO
34. PU3NYECKUN U TEOMETPUYECKUI CMBICI BEKTOPOB
35. PaznoxxeHne BekTopa no JByM HEKOJUIMHEAPHBIM BEKTOPaM
36. PaznoxxeHne BekTopa no JByM HEKOJUIMHEAPHBIM BEKTOPaM
37. KoopauHate! BekTopa
38. CBs3b MEXy KOOpJMHATAMH BEKTOpa M KOOpJIMHATAMM €r0 HaJyaja v
KOHIIa
39. CkansipHOE MPOU3BEICHUE BEKTOPOB




40.

Peienue 3a1a4 C IOMOIIBIO BCKTOPOB

41. IIpumeHeHre BEKTOPOB JJIsl PEIICHUS 3a/1a4 KUHEMAaTUKU U MEXaHUKH
42, Konmponvnas paboma Ne3 no meme «Bexmopur)
JlexapToBbl KOOPAWHATHI HA IJIOCKOCTH — 9 yacoB
43. JlexapToBbI KOOPJIMHATHI TOYEK HA IIJIOCKOCTH
44. YpaBHEeHUE NPSIMOU
45. YrnoBoii K03 PULIHUEHT, TAHTEHC yTila HAKJIOHA, TapajlIeIbHbIC U
[epreHUKYJISIPHbIE TPSIMbIE
46. YpaBHEHUE OKPYKHOCTHU
47. Haxoxienre KoopAMHAT TOYEK NEePECCUCHUsI OKPYKHOCTH U IPSAMOU
48. MeTo1 KOOpAMHAT NPU PELICHUH T€OMETPUUECKUX 3a7a4
49. Hcnonb3oBanne MeTofa KOOPAUHAT B MPAKTUYECKUX 3aJladax
50. Meto1 KOOpAMHAT B MPAKTUUECKUX 3a/1adax
51. Konumponvnasa paboma Ned no meme «/[exkapmogst Koopounamut Ha

nJjaocKkocmu))

IIpaBuIbHBIE MHOTOYTOJLHUKH. /IJINHA OKPY:KHOCTH M INIOMIAAb Kpyra. Beluncienue miomaneii — 8 yacos

52. [IpaBuiibHBIE MHOTOYTOJIBHUKH, BBIYMCIIEHUE UX JIEMEHTOB
53. Hucsio m 1 yiMHA OKPY>)KHOCTHU
54. JnvHa nyru oKpy>KHOCTH
55. Pannannas mepa yrna
56. [Inomane kpyra
57. [Inomanes cexropa u cerMeHra
8. [Tnomanm ¢uryp, BKIFOYAIONMX 3JIEMEHTHI KpyTa.
59. Konmponwvnas paboma Ne5 no meme «Ilpasunvhvie MHO2OY20NbHUKU.
V[nuna okpyscnocmu u naouwiads Kpyza. Betuucnenue niowadein»
JIBHsKeHHS IJIOCKOCTH — 6 YyacoB
60. [loHsiTHEe 0 IBUKEHHUU IJIOCKOCTH
61. [TapannenbHblil TIepeHOC
62. [ToBopoT u cummeTpus
63. OcH U IEHTPbl CUMMETPUH
64. [Ipocreiinive NpuMEHEHUs B peLICHUH 3a/1a4
65 Hmozosaa ammecmayun. Konmponvnaa paboma Neb
IToBTOpenne — 3 yaca
66. [lono6HbIE TPEYTOJBHUKH
67. YerbipexyronpHuku. [Tnomanu reomerpuyeckux puryp
68. Teopembl CHHYCOB 1 KOCUHYCOB




YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI VIS YYEHUKA

Bri6epute yueOHbIC MaTepHaIIbI
BBenure cBoil BapuaHr:
METOJUYECKHUE MATEPHAJIBI JIJISA YYUTEJISA

BBenute nanunie
MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

Poccuiickas anexktpoHHas mkosa. https://resh.edu.ru/
«Yun.py» — https://uchi.ru/

«Angekc. YueOuuk» https://education.yandex.ru/home/
«AKmacey . https://www.yaklass.ru/

dokcdopna https://foxford.ru/about

«Cupuyc. Onnaitny . https://edu.sirius.online

«Mapxkermieiic 00pa3oBareJbHBIX YCIYI»

«Aupexer, «1C», «Yun.py», «Ckaiienr», «Koasapc»,
m3aarensbcTBO «lIpocBenienue» u apyrue. https://elducation.ru/
«nTepuerYpox» —. https://interneturok.ru/
Oo6pazoBatenbHas iatdopma «Jlekra» . https://lecta.rosuchebnik.ru/
https://edu.skysmart.ru/
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