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OBLIASA XAPAKTEPUCTUKA YYEBHOI'O KYPCA "I'EOMETPUA"

Pabouast mporpamma o yue6nomy kypcey "['eomerpust" mist oOyuaromuxcs 9 KiaaccoB pa3paboTaHa Ha OCHOBE
denepanbHOro rocyJapCTBEHHOT0 00pa30BaTeIbHOTO CTAHIapTa OCHOBHOTO O0IIEro 00pa30BaHUs C YIETOM
Y COBPEMEHHBIX MUPOBBIX TPeOOBaHMIA, TPEIBABISIEMbIX K MATEMaTHYECKOMY 00pa30BaHUIO, U TPaAULIUi
poccuiickoro o6pazoBaHusl, KOTOPbIE 00ECIIEUNBAIOT OBJIAICHUE KIFOYEBHIMH KOMIIETCHIIUSMH,
COCTaBJISIOUIMMH OCHOBY IS HEMIPEPHIBHOIO 00pa30BaHUs U CAMOPA3BUTHS, a TAKXKE I[€JIOCTHOCTh
OOIIEKYJIBTYPHOTO, IMYHOCTHOTO U TIO3HABATEIILHOTO PA3BUTHS 00yJaromuxcs. B mporpaMme ydreHs! uaeu u
nosiokeHuss KoHnenmuu pa3BuTHs MaTeMaTudeckoro oopasoanus B Poccuiickoit deneparuu. B smoxy
udpoBoit TpaHchopManuu Beex cep 4enoBeuecKoi AeITeIbHOCTH HEBO3MOKHO CTaTh 00Pa30BaHHBIM
COBpEMEHHBIM YeJIOBEKOM 0e3 0a30BOI MaTeMaTH4YeCKON MOJATOTOBKU. YK€ B IIKOJIE MAaTeMaTHKa CITY>KUT
OIIOPHBIM IPEAMETOM ISl U3YYSHHUS CMEKHBIX TUCIHILINH, a TIOCIIE IIKOJIBI PeaJbHONH HEOOXOJMMOCTbIO
CTaHOBUTCSI HEMIPEPBIBHOE 00pa3oBaHue, YTO TpeOyeT MOJHOLIEHHOM 0a30B0i 00111€00pa3oBaTeIbHON
IIOATOTOBKH, B TOM YHMCJIE U MAaTEMAaTUYECKOM.

D710 00YCIOBIEHO TEM, YTO B HAIIK JIHU PACTET YKCIO podeccuil, CBI3aHHBIX C HETIOCPEICTBEHHBIM
NPUMEHEHHEM MaTeMaTHKH: U B chepe IKOHOMHKH, U B OM3HECEe, U B TEXHOJIOTUYECKUX 00JIACTSIX, U IaXe B
ryMmaHuTapHbix cepax. Takum o6pa3oM, Kpyr MIKOJILHUKOB, 7151 KOTOPBIX MaTeMaTHKa MOXKET CTaTh
3HAYUMBIM [IPEIMETOM, PACILIUPSIETCS.

[IpakTudeckast Mojxe3HOCTh MAaTEMATUKU O0YCIOBIIEHA TEM, YTO €€ MPEAMETOM SBISIOTCS (yHIaMEHTAIbHbBIE
CTPYKTYPBI HAIlIEro MHUpPA: MPOCTPAHCTBEHHBIC (POPMBI U KOJTMIECTBEHHBIE OTHOIIECHUS OT MPOCTEUIIINX,
yCBaMBAEMbIX B HETIOCPEICTBEHHOM OIIBITE, 10 IOCTATOYHO CJIOKHBIX, HEOOXOUMBIX JJISl PAa3BUTHS HAYYHBIX
U IIPUKJIAIHBIX Ujel. be3 KOHKpEeTHhIX MaTeEMaTUYECKUX 3HAHUM 3aTpyIHEHO TOHUMAaHKE TPUHIIUIIOB
yCTPOICTBA U UCTOIB30BAaHUSI COBPEMEHHOW TEXHUKH, BOCIPUITHE U MHTEPIPETALlUs Pa3HOOOpa3HOI
COIIMANIbHON, 9KOHOMUYECKOH, MOTUTHYECKONW HHPOPMALINHU, MAT0d(PPEeKTHBHA TOBCEAHEBHAS MPAKTUIECKAs
nesTenbHOCTh. KakqoMy uenoBeky B CBOEH JKU3HU MPUXOAUTCS BBHITIOIHATH PACYETHI M COCTABIISITh
QITOPUTMBI, HAXOJIUTh U IPUMEHSATH (DOPMYJIBI, BIIaJIETh MPAKTUUECKUMHU MPUEMAMH T€OMETPHUIECKUX
MU3MEpEHU U MMOCTPOCHUI, YNTaTh HH(GOPMAIIUIO, TIPEJCTABICHHYIO B BUAE Ta0JIHUIl, AUarpaMM U TpaduKOB,
KUTb B YCIIOBUSIX HEOIPENEIEHHOCTH U MOHUMATh BEPOSITHOCTHBIN XapaKTep Cly4yalHbIX COOBITHH.
OnHOBpPEMEHHO € pacuiMpeHreM chep NpUMEHeHNUs MaTeMaTHKU B COBPEMEHHOM 00111ecTBe BCE Ooiee
BaYKHBIM CTAHOBHUTCS MaTEMaTHUUYECKUI CTUJIb MBIIIJICHUS, POSIBIISIFOIINICS B ONPEAENIEHHBIX YMCTBEHHBIX
HaBbIKax. B mporecce n3ydyeHuss MaTeMaTUKH B apCeHAl IPUEMOB U METOJIOB MBIILICHUS Y€I0BEKa
€CTECTBEHHBIM 00pa30M BKIIIOUAIOTCA MHAYKIMS U AeNyKIUs, 0000IeHNe U KOHKPETU3aIs, aHATIN3 U
CUHTE3, KJ1accu(UKaIys U cucTeMaTu3alus, abcTparupoBanue u aHainorus. O0beKThl MaTEMaTHUECKHUX
YMO3aKII4YeHUH, TPaBUIa UX KOHCTPYHUPOBAHUS PACKPHIBAIOT MEXAHNU3M JIOTHYECKHX TOCTPOCHHUH,
CHOCOOCTBYIOT BBIpAOOTKE YMEHHS (OPMYITUPOBATH, 0OOCHOBBIBATH U JJOKA3bIBATh CYKJIEHUS, TEM CaMBIM
pa3BUBAIOT JIOTHYECKOE MBIIITIEHHE. Benyias ponb npuHaanexuT MaTeMaTHKe U B QOPMUPOBAHUU
ANTOPUTMUYECKON KOMIIOHEHTBI MBIIIJIEHUS U BOCIUTAHUN YMEHUM JE€HCTBOBATH 110 3aJaHHBIM aJTrOPUTMaM,
COBEPIIIEHCTBOBATh M3BECTHBIC 1 KOHCTPYUPOBATh HOBHIE. B mipoliecce pereHus 3a1a4 — OCHOBOM y4eOHOU
NEeSATEIbHOCTH Ha YpOKaX MaTeMaTUKU — PA3BUBAIOTCS TaKKE€ TBOPUECKAs U MPUKIIAIHASI CTOPOHBI
MBIIIIICHUS.

OOyuenne MaTeMaTuKe AaET BO3MOXKHOCTb Pa3BUBATh y 00YUYaIOMIUXCS TOUHYIO, PALlMOHATIBHYIO U
MH(OPMATHUBHYIO pedb, yMEHHE OTOMpaTh HaubosIee MOIXOSIINE A3bIKOBbIE, CAMBOJIMYECKHE, TpaduyecKkue
CpelICTBa JIJIsl BEIPAKEHUSI CYKACHUHN U HATJISTHOTO X MPEACTaBICHUS.

Heo0xo1uMbIM KOMIIOHEHTOM 00111e#i KyJIbTYphl B COBPEMEHHOM TOJIKOBAHUH SIBJISIETCS 00111ee 3HAKOMCTBO C
METOJaMH MO3HaHUs AEUCTBUTEIHLHOCTH, TPEACTABICHHUE O MPEIMETE U METOJIaX MAaTEMAaTHUKU, UX OTIIMUUNA OT
METOJIOB IPYTUX €CTECTBEHHBIX U TYMaHUTAPHBIX HAyK, 00 0COOEHHOCTAX MPUMEHEHHUS MaTeMaTUKH JUJIs
pelIeHrs HAyYHBIX U MPUKIAJAHBIX 33/1a4. TakuM 00pa3om, MaTeMaTH4ecKoe 00pa3oBaHe BHOCUT CBOW BKIIA]
B (hopmMupoBaHHe 00111el KyJIbTypbl UelIOBEKa.

M3yueHne MaTeMaTHKH TaK)Ke CIIOCOOCTBYET ICTETUYECKOMY BOCIIUTAHHIO YeJIOBEKA, TOHUMAHMIO KPACOTHI U
U3SIIECTBA MATEMAaTUYECKUX PACCYKIIEHUH, BOCIIPUITHIO FTEOMETPUUECKUX (POPM, YCBOCHHUIO UJIEU
CUMMETPUHU.

HEJIU U3YYEHUSA YYEBHOI'O KYPCA "I'EOMETPUSA"

«MaremaTuky yke 3aTeM Y4UThb HaJ0, 4YTO OHA YM B IIOPSAJOK IIPUBOJUTY, — IIUCAJ BEIIMKUNA PYCCKUI
yaeHblli Muxann BacunseBud JlomoHocoB. M B 3TOM COCTOUT O1HA U3 ABYX IIEJIeH 00yUEHUS TEOMETPUHU KaK
COCTaBHOM YacTH MaTEMAaTHUKH B IIKOJIE. DTOU LIEJTU COOTBETCTBYET JOKa3aTeNbHAas JIMHUS MPETOoJaBaHus
reomerpun. Crieys mpecTaBIeHHON pabodeit mporpaMMe, HadYMHas ¢ CEABMOTO Kilacca Ha ypOKax



reoMeTpuH 00yUaroMMNCs YIUTCS IPOBOJUTD JOKA3aTEIbHbIE PACCYKACHHUS, CTPOUTH JIOTHUECKUE
YMO3aKII04YEeHHUs, JOKa3bIBaTh UCTUHHBIE YTBEPKACHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, TPOBOAUTD
paccyXIeHHs OT «IIPOTUBHOT'O», OTIMYATh CBOMCTBA OT MPU3HAKOB, (hOopMyIHpoBaTh 0OpaTHBIE
YTBEPKACHUS. Y YCHHK, OBJIA/IEBIINN UCKYCCTBOM PACCYKJaTh, Oy/IeT IPUMEHSTh €r0 U B OKpYKaroIen
KHU3HH.

Kak nucan reomerp u nenaror Urops @enoposuy llapeirus, «1o1sMu, IOHUMAIOUIMME, YTO TaKOE
JI0Ka3aTeNIbCTBO, TPYTHO U JaKe HEBO3MOKHO MAHHITYJIUPOBATHY. M1 B 3TOM COCTOUT Ba)KHOE
BOCIHUTATEIbHOE 3HAYCHUE U3yYEHUSI TEOMETPUH, MPUCYIIEE UMEHHO OT€YECTBEHHON MaTeMaTHYeCcKOM
mKoJje. BMmecre ¢ TeM aBTOpBI IPOrpaMMBbl IPEAOCTEPETraloT YUUTENSI OT U3IHUIIHETO (hopMau3Ma, OCOOCHHO
B OTHOIICHUU Havall 1 OCHOBaHM reomeTpun. @paniy3ckuii MatemaTuk JKaH J[peJoHHE 110 3TOMY ITOBOAY
BBICKa3aJcs Tak: «UTo KacaeTcs JeMKaTHOW POOJIEMbI BBEICHUS «aKCHOM», TO MHE Ka)KETCsl, UTO Ha
MEPBBIX MOPax HYKHO BOOOIIE H30eraTh MPOM3HOCUTH caMo 3TO ¢0BO. C APyroii ke CTOPOHBI, HE CIEeTYET
YIIyCKaTh HA OJJTHOW BO3MOKHOCTHU JaBaTh MPUMEPHI JJOTMYECKHX 3aKII0UEHUH, KOTOpbIe Ky/a B OOJIbIIeH
Mepe, 4YeM UJIesl aKCUOM, SIBJISIFOTCS UCTUHHBIMU U €IMHCTBEHHBIMH JIBUTATEISIMU MaTE€MaTHYECKOTO
MBIIUICHUA).

Bropoii nienbo u3ydeHusi reOMETpUH SIBISIETCS UCIIOJIb30BaHKE €€ KaK MHCTPYMEHTA MPH PEIICHUN KaK
MAaTEMaTUUYCCKHX, TaK U IPAKTUYCCKUX 3a/lad, BCTPCUAIOIUXCA B peaﬂbHOﬁ k3HU. OKOHYUBIINHA KypC
TE€OMETPUHU LIKOJIBHUK JIOJIKEH ObITh B COCTOSIHUU ONPEAETUTh T€OMETPUUECKYI0 (PUTypy, OMHcaTh CIOBAMH
JAHHBIN YePTEX WIM PUCYHOK, HAMTH IUIOLIA/lb 36MEJIBbHOTO Y4acTKa, PACCUUTATh HEOOXOIUMYIO ITTUHY
OINITOBOJIOKOHHOTO Kabess uin TpeOyeMble pa3Mephl rapaxka i aBTOMOOMIISL. DTOMY COOTBETCTBYET BTOpas,
BBIYUCIIUTCIIbHAA JIMHUA B U3YYCHUU I'COMCTPUHN B IIKOJIC. I[aHHaﬂ IMPAKTUYICCKAaA JIMHUA ABJIACTCA HC MCHCC
BaXkHO, yem nepBasi. Emé [lnaTon npennuceiBai, 4toos! «rpaxaane [IpekpacHoro ropoga Hu B KOeM cliydae
HE OCTaBIISUIA T€OMETPHIO, BEJIb HEMAJIIOBAKHO JJa’kKe TTOOOYHOE €€ MPUMEHEHNE — B BOSHHOM JIeJie Ja,
BIIPOYEM, U BO BCEX HAayKaX — JUIsI IyYIIET0 UX YCBOSHUS: Mbl BeJlb 3HAEM, KaKasi OECKOHEeUHas pa3HUIIa
CYILLECTBYET MEXY YEIOBEKOM IIPUYACTHBIM K T€OMETPUH U HEIPUYACTHBIMY». JlJI1 3TOTO yUUTEIIO
peKOMeHIyeTCs MoAOUpaTh 331a4u MPAKTUYECKOT0 XapaKkTepa il pacCMaTPUBAEMbBIX TEM, YUUTh JeTeil
CTPOUTHb MATCMATUYCCKUC MOJCIIN PCAJIBHBIX )KU3HCHHBIX CHTyﬂHHfI, MMPOBOJAWTD BBIYUCIICHUSA U OLICHUBATDH
a/IeKBaTHOCTH MOJy4YE€HHOTO pe3ynbrata. KpaiiHe BaykHO MOAYEPKUBATE CBS3U TEOMETPUH C APYTUMU
npeamMeramMu, MOTUBHUPOBATH UCIIOJIB30BATh OIIPCACIICHHUA TCOMCTPUICCKUX (1)I/Il"yp u HOHSITI/II\/'I,
J€MOHCTPHUPOBATh MPUMEHEHHE MOTYYSHHBIX YMEHHI B (PU3UKE U TEXHUKE. DTH CBSI3U HauboJee IpKO BUIHbI
B TeMax «Bektopsl», «TpuroHoMeTpudeckne COOTHOIEHUs», «Metoa koopauHaT» U «Teopema [Tudaropar.
MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

CornacHo yueOHOMY IiaHy B 9 Kitacce u3ydaercst yaeOHbIi Kypc «I eoMeTpusi», KOTOPBIN BKITFOYACT
CJIeyIOIIIMe OCHOBHBIE pa3feinbl coaepxanus: «['eomeTpuueckue GUTypsl U UX CBOCTBay, «M3mMepeHue
reOMCTPHUICCKUX BCIIMYUH), 4 TAKIKEC «I[eKapTOBI)I KOOpAWHATHI Ha IJIOCKOCTHU), «BCKTOpBI», «I[BI/I)KGHI/IH
wiockoctu» U «lIpeobpazoBanust mogoOus». YueOHbIN IUIaH MpelycCMaTpUBAET U3yueHUE Te€OMETPUU Ha
0a30BOM ypOBHE UCX0/1 U3 68 yu4eOHBIX YaCOB B yUeOHOM TOY.

COJAEPKAHUE YYEBHOI'O KYPCA "TEOMETPUS"

Cunyc, kocunyc, TaureHc yriaoB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPHUYIECKOE TOKAECTBO. DOPMYITBI
IIPUBEJCHHUS.

Pemenue tpeyronsHukoB. Teopema KOCHHYCOB U T€OpEMa CUHYCOB. Pelienne mpakTH4eckux 3ajay ¢
HCIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[TpeobpazoBanme mogodus. [lomoo6me COOTBETCTBEHHBIX SJIEMEHTOB.

Teopema o Mpou3BEAEHUN OTPEZKOB XOPJ, TEOPEMBI O IIPOU3BEIEHUHN OTPE3KOB CEKYLINX, TEOPEMA O KBaApaTe
KacaTeJIbHOM.

BekTtop, inHa (MOysIh) BEKTOPA, COHAIIPABJICHHBIE BEKTOPBI, POTHBOIIOIOKHO HAPABICHHBIE BEKTOPHI,
KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpalliy HaJl BeKTOpaMHu. Pa3iiokeHre BeKTopa o IByM
HEKOJUIMHEapHbIM BekTopaM. KoopanHatel BekTopa. CkansipHOe IPOU3BEACHUE BEKTOPOB, IPUMEHEHNE IS
HAaxO0JICHU JIIUH U YIJIOB.

JlexkapToBbl KOOPAMHATHI Ha IIJIOCKOCTH. Y pPaBHEHMSI IPSIMON M OKPY’KHOCTH B KOOPAMHATAX, IEPECEUECHHE
OKPYKHOCTEHN M NpsIMbIX. METOI KOOPIMHAT U €ro MIPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. J[JIMHA OKPY>KHOCTH. ['pagycHas u pajMaHHasi Mepa yria, BBIYUCICHUE JJIUH
IyT okpykHocte. [lnomane kpyra, CEKTopa, CeTMEHTA.

JIBM>KeHUS TUTOCKOCTH U BHYTPEHHHE cUMMETpun GUryp (3JIeMeHTapHbIe peacTaBieHus ). [lapamiensHbrii
nepenoc. [ToBopoT.

INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI



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

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS IPOTPAMMBI Y4eOHOT0 Kypca «I eoMeTpus» XapaKTepu3yrOTCs:
IIaTpuoTnyeckoe BocnuTaHUE:

MPOSIBJICHUEM MHTEpECa K MPOILIOMY M HACTOSIIEMY POCCUUCKOM MaTEMAaTHUKH, IEHHOCTHBIM OTHOLIEHUEM K
JTOCTUKEHHUSIM POCCUHCKUX MaTEeMaTHKOB U POCCHMCKOW MAaTeMaTUYeCKOW MIKOJIbI, K HMCIOJIb30BAHUIO ITHX
JOCTHKEHHH B IPYTHX HayKaX U MPUKIATHBIX cepax.

I'paxnanckoe U 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S3aHHOCTEH rpak/laHlHA U Pean3alliy €ro Mpas, MPEJICTABICHUEM O
MaTEeMaTHYeCKUX OCHOBaX ()yHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, IBJICHUI, TPOLEAYp I'PaXkKIaHCKOTO
obmiecTBa (BEIOOPHI, OMPOCHI U TIP.); TOTOBHOCTBIO K 00CYKIEHUIO STUYECKHUX MPOOJIEM, CBI3aHHBIX C
MPAKTUYECKUM NIPUMEHEHHEM JOCTHKEHUI HayKH, OCO3HAHUEM BaXKHOCTH MOPaJlb- HO-3THYECKHUX
MIPUHIIUIIOB B JIEATEILHOCTH YUEHOTO.

TpynoBoe Bociutanue:

YCTaHOBKOMW HA aKTUBHOE y4aCTHE B PEIICHUH MPAKTHUYECKUX 3a/1a4 MaTEMAaTUYECKON HAIIPaBICHHOCTH,
OCO3HAaHHEM Ba)XHOCTU MaTeMaTUYECKOro 0Opa30BaHUs HA MPOTSHKEHUU BCEH KM3HU JIJISl YCIIEIIHOM
poeCCHOHATLHOMN IEATEIFHOCTH M Pa3BUTHEM HEOOXOTUMBIX YMEHUH;

OCO3HAaHHBIM BHIOOPOM U MOCTPOCHUEM WHIANBUAYAIBHON TPAEKTOPUU 0OPA30BaHUS U )KMU3HEHHBIX TIAHOB C
Y4ETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH.

JcTeTH4YecKoe BOCIIUTAHUE:

CIOCOOHOCTBIO K AMOITMOHATILHOMY M ACTETHYECKOMY BOCIIPUSATHIO MAaTEMAaTHYECKUX 0OBEKTOB, 3a/1a4,
pelIeHUH, pacCyKIEHHUH; YMEHUIO BUJETh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

[leHHOCTH HAYYHOT0 TIO3HAHUS:

OpHUEHTAIINEeH B IETEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HayYHBIX MPEICTABICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX pPa3BUTHUS YEJIOBEKA, TPUPOJILI U 00IIeCTBA, TOHMMAHUEM MaTEMaTHYECKON HAyKH KakK
cdepbl UeI0BeUeCKOoi 1eATeIbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAUUMOCTH TSl PA3BUTUS IUBUITU3AIUY;
OBJIAJICHUEM SI3BIKOM MaTEeMaTHUKHU U MAaTEMATHYECKON KYJIBTYPOM KaK CpPEJICTBOM MTO3HAHUS MUPA; OBJIAICHHEM
MIPOCTEUIIMMH HaBBIKAMU UCCIEI0BATEIbCKON I€ATEIbHOCTH.

du3nyeckoe BOCNIUTaAHUE, (POPMHUPOBAHUE KYJIbTYPbI 310POBbS M SMOIHOHAJIBHOT0 0J1ar0NOJIyYHs:
TOTOBHOCTBIO MPUMEHATh MaTeMaTHUECKHE 3HAHHS B MHTEPECAaX CBOETO 3/I0POBbs, BEJCHHS 3J0POBOTro o0pasa
KU3HHM (310pOBOE MTUTaHKE, COATAHCHPOBAHHBIN PEKUM 3aHATHIN U OT/BIXA, PETYIsIpHAs PU3nUecKas
aKTUBHOCTb);

c(hOpMUPOBAHHOCTHIO HaBbIKA pe(IIeKCHH, MPU3HAHUEM CBOETO IIpaBa Ha OIIHOKY U TAKOTO e MpaBa IPyroro
YeJI0BeKa.

IKO0JI0TrHYeCKOe BOCIIUTAHHE:

OpHUEHTAIlMel Ha TPUMEHEHHE MAaTeMaTUISCKUX 3HAHUIA JUIS PEIIeHHUs 33/1a4 B 00JIACTH COXPAaHHOCTH

OKpY KaloIen Cpe/ibl, INIAHUPOBAHUS IIOCTYITKOB M OIEHKH X BO3MOXHBIX TTOCIICICTBUM SISl OKPY>KaroIIei
cpensl;

OCO3HaHUEM TII00aTbHOTO XapaKTepa SKOJOTHUYECKUX TPOOJIEM U ITyTeH MX pPeIieHusI.

JINYHOCTHBIE pPe3y/bTaThl, 00eceYrBaONIUe AJANTANNI0 00Yy4AKIIErocsl K HU3MEHSIOIHMMCH YCJIOBUAM
COUMAJILHOW M NPUPOIHOM Cpeabl:

— TOTOBHOCTBIO K JIEUCTBUSIM B YCIIOBUSX HEOMPEIEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMITETEHTHOCTH Yepe3 MPAKTHIECKYIO IeITeIbHOCTh, B TOM YHCJIE YMEHUE YUUTHCS Y IPYTUX JIIOJICH,
nprOOpeTaTh B COBMECTHOU JIEATEIHHOCTH HOBBIC 3HAHMSI, HABBIKM U KOMIIETEHIIUU U3 OTBITA IPYTHX;

— HEO0XOIMMOCTHIO B (DOPMUPOBAHNH HOBBIX 3HAHUH, B TOM YHCIIe (HOPMYIUPOBATH UACH, TIOHSATHUS,
TUIOTE3bl 00 OOBEKTaX U SBICHUSIX, B TOM YHCIIE paHee He U3BECTHBIX, OCO3HABATH NE(UITUTHI
COOCTBEHHBIX 3HAaHUH M KOMIIETEHTHOCTEH, MJIAHUPOBATH CBOE Pa3BUTHUE;

— CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHTYAIUIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAIUIO KaK BBI3OB,
TpeOyIoIIHii KOHTPMEpP, KOPPEKTUPOBATH IPUHIUMAEMbIE PEIICHUS U IeHCTBUS, POPMYIUPOBATH U
OIICHUBATh PUCKU U MOCIEICTBUS, OPMUPOBATH OIIBIT.

METANPEJMETHBIE PE3YJIbTATHI
MetanpeameTHble pe3ynbTaThl OCBOCHHS MPOrpaMMbl yueOHOro Kypca «I'eoMeTpus» XxapakTepu3yroTcs
OBJIAJICHUEM YHUBEPCATIbHBIMU NOZHABAM ENIbHBIMU OelICMBUAMU, YHUBEPCATbHLIMU KOMMYHUKAMUGHBIMU



OelicmeusaMU U YHUBEPCANbHIMU PeYyIAMUBHBIMU OCLICEUIMU.

1) Vuusepcanvhvle noznasamenshule Oeticmsus 06ecneuusaom Gopmuposanue 6az06vix KOZHUMUGHBLX
npoyeccos ooyuarowuxcs (0ceoenue Memoo08 NOZHAHUSL OKPYICAIOWe20 MUPA,; NPUMEHEHUE T0SULECKUX,
ucce008amenbCKux onepayuil, ymeHut pabomams ¢ uHgopmayueti).

ba3zoBble jiornueckue 1eiicTBUA:

BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHbIE PU3HAKH MAaTEMAaTHUECKUX 00bEKTOB, MIOHATHUH,
OTHONIICHUI MEXTY MOHSATUSAMU; (DOPMYIIUPOBATH ONPEICIICHUS TOHATHIA, YCTAHABIINBAThH
CYILIECTBEHHBIN MPU3HAK KJIacCU(PHUKAIIUU, OCHOBaHUS JIJIsl 000OIICHUS U CPaBHEHUS, KPUTEPUU
IIPOBOAMMOI0 AaHAJIN3A;

BOCIPUHUMATh, POPMYITHPOBATH U IPEOOPA3OBHIBATH CYKICHUS: YTBEPAUTEIbHBIC U
OTpUIATENIbHbIC, SANHUYHBIC, YACTHBIC U OOIINE; YCIOBHEIC,

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3H U IPOTUBOpEUHs B paKTax, JaHHbBIX,
HAOJIOJICHUSX U YTBEPKICHUSX; TIPEIaraTh KPUTEPHUH ISl BBISIBIICHUSI 3aKOHOMEPHOCTEH U
MIPOTUBOPEUMI;

JienaTh BBIBOJIBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U WHTYKTUBHBIX
YMO3aKJIIOUYEeHUN, YMO3aKIIOUEHHUH 110 aHAJIOTUH;

pazbupath JOKa3aTeIbLCTBA MATEMAaTUUECKUX YTBEPKICHUN (TIPSIMBIE U OT IPOTUBHOTO), TPOBOIUTH
CaMOCTOSITENIbHO HECTIOJKHBIE TOKA3aTeIbCTBA MaTeMaTHUECKHX (DaKTOB, BRICTPANBATh apryMEHTAIIHIO,
MIPUBOJIUTH TIPUMEPHI M KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC PACCYKIICHUS;

BBIOHpATh CIIOCO0 pelieHrs yueOHoH 3a1auu (CpaBHUBATh HECKOJILKO BApUAHTOB PELICHUS,
BBIOMPATh HANOOJIEE MOIXOIAIINN C YUETOM CaMOCTOATENLHO BBIICICHHBIX KPUTEPUEB).

Ba3oBble HcciienoBaTeIbCKue JeHCTBUA:

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEA0BaTENbCKUI MHCTPYMEHT MO3HAHUSL; (POPMYJIUPOBATh BOIIPOCHI,
buKcupymolme NpoTUBOpeUne, NpodaemMy, CaMOCTOSTEIbHO YCTAHABIMBATh HCKOMOE U JAHHOE,
(GopMUpPOBATH TMIIOTE3Y, APTYMEHTUPOBATH CBOIO MTO3ULIUIO, MHEHHUE;

IPOBOJUTH 10 CAMOCTOSATEIBHO COCTABICHHOMY IJIaHY HECJIOXKHBIN 3KCIIEPUMEHT, HeOO0JIbLI0e
UCCIIEIOBAaHKE 110 YCTAHOBJIEHUIO OCOOCHHOCTEN MaTeMaTHYeCKOro 00bEKTa, 3aBUCUMOCTEH
00BEKTOB MEXKIY COO0M;CaMOCTOATENBHO (hOPMYTUPOBaTh 000OIIEHUS 1 BHIBOIBI IO

pe3yabTaTaM NPOBEAEHHOTO HAOIIOIEHH S, UCCIIEI0BaHUs, OLICHUBATh IOCTOBEPHOCTh

HOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB M 0000IIEHHIA;

IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLECCA, A TAKIKE BBIIBUTATh MPEIITOIOKEHUS O €T0
pa3BUTUU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ unpopmanmeii:

BBISIBJISITh HEZJOCTATOYHOCTh M U30BITOYHOCTH MHPOPMAITNH, JAHHBIX, HEOOXOAUMBIX ISl peIICHUS
3a]a4H;

BBIOHpaTh, AaHATU3UPOBATh, CUCTEMATU3UPOBATH U HHTEPIIPETHPOBATH MH(POPMALIUIO PA3THUHBIX
BUJIOB U (hOPM TPEICTABIICHNUS,

BbIOMpaTh hopMy mpeacTaBieHrs HHPOPMAIIUU U WILTIOCTPUPOBATH PEIIaeMble 33/Ja4 CXEMaMH,
JTuarpaMMamMu, HHOU rpaduKor U UX KOMOMHAITUSIMU;

OIICHUBATh HAJAEKHOCTh UH(POPMAIIUH 110 KPUTEPHAM, TPEITIOKEHHBIM YUUTEIIEM HIIN
c(hopMyITUPOBAaHHBIM CAMOCTOSTEIHHO.

2) VHusepcanvnble KOMMYHUKAGMUGHBLE Oeticmeusi 00eCneuusarom chopmupo8aHHOCMb COYUATIbHBIX
HABLIKO8 00YUAOWUXCAL.
Oo01menue:

BOCTIPUHUMATH B (DOPMYITHPOBATH CY)KJICHUS B COOTBETCTBHH C YCIIOBUSIMH U IIEIISIMU OOIIICHHUS,
SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTAX, 1aBaTh
MOSICHEHHSI 110 X0y PEIICHHS 3a/1a9l, KOMMEHTHPOBATh MTOJTYUYECHHBIA PE3yJIbTaT;

B X07Ie 00CYXIeHUS 3aaBaTh BOIIPOCHI MO CYIIECTBY 00CYkIaeMOil TeMBbI, TPOOJIEMBI, pelaeMoi
3aJ]auM, BbICKA3bIBaTh UJI€U, HAlleJIEHHbIE HA TIOUCK PEILIEHHUS; COTIOCTABISTh CBOU CYXICHHUS C
CYXKICHHUSIMH JIPYTUX YYaCTHUKOB JMAIOra, OOHAPYKUBATH PA3IMUUE U CXOJICTBO MMO3UIINN; B
KOPPEKTHOI opme popMyIupoBaTh pa3HOIJIACHs, CBOM BO3PAKECHUS,

MPEJICTABIISITh PE3YJIbTATHI PEIICHUS 33a]a4u, YKCIIEPUMEHTA, HCCIIEI0BaHUS, TIPOCKTA;
CaMOCTOSITENIbHO BHIOMPATh (OpMaT BHICTYIIJICHUS ¢ YUETOM 3314 MIPEe3eHTAlMU U OCOOCHHOCTEH
ayJIUTOpPUH.

CoTpyaHu4ecTBo:

MOHUMATh U UCIIOJIB30BATh MPEUMYIIECTBA KOMAaHIHOW U UHAMBUIYaTbHON pabOThI IPU PELICHUN



y4eOHBIX MaTeMaTHUECKUX 3a]a4;

— TMPUHUMATB 11€JIb COBMECTHOM I€ATEIILHOCTH, INTAHUPOBATh OPraHU3AIMI0 COBMECTHON paboTHl,
pacrnpenenaTh BUabl paboT, JOrOBapUBaThHCs, 00CYKAATh MPOILIECC U Pe3yIbTaT padoThl; 0000IIaTh
MHEHHUS HECKOJIbKUX JIIOJIEH;

— Y4acTBOBATh B IPYNIOBLIX popMax paboTsl (00CyxkaeHusl, 0OMEH MHEHUSIMH, MO3TOBBIE IITYPMBI U
Jp.);

— BBINIOJIHATH CBOIO YacTh pabOThI M KOOPAMHUPOBATH CBOM JCHCTBUS C APYTUMH WICHAMH KOMaH/IbI;

— OLIEHMBATh Ka4eCTBO CBOETO BKJIa1a B OOLIMHA IPOIYKT O KPUTEPUSIM, CHOPMYINPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICHCTBUS.

3) Vuusepcanvuvie pecynamuensie oeticmaus 0becneyusarom hopmuposanue CMblCI08bIX YCMAHOBOK U
JHCUHEHHBIX HABLIKOE MuyHocmu. CaMOOpraHu3aIys:
CaMOCTOSITEJILHO COCTABJIATH IIaH, AJIFOPUTM PELIEHUs 3a/1auu (UM €ro 4acTb), BBIOUPATh CIIOCO0 peleHus ¢
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BapHUaHThI PELICHUH ¢ y4€TOM HOBOM HH(pOpMaLUu.
CaMOKOHTPOJIb:

— BIJIAJIETh CIIOCOOAMU CAaMOIPOBEPKH, CAMOKOHTPOJIS ITpoLiecca U pe3ysibTaTa peleHus
MaTeMaTHYECKOM 3aa49H;

— TpeABHUJIETb TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh [P PELICHUHU 33/1a4H, BHOCUTh KOPPEKTUBBI B
JIeSITeTIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIECTB, HAHICHHBIX OIINOOK, BBISIBIICHHBIX TPYIHOCTEH;

— OLEHUBATh COOTBETCTBUE pE3yJIbTaTa AEATEIbHOCTU IOCTABIEHHOMN 1I€JIU U YCIOBUAM, OOBACHSTD
IPUYHHBI JJOCTHKEHUS WM HETOCTHIKESHUS 1IeITH, HAXOIUTh OIIUOKY, TaBaTh OLIEHKY MPHOOPETEHHOMY
OIIBITY.

MHNPEIMETHBIE PE3YJIbTATbBI
OcBoenue yuebHOr0 Kypca «['eoMeTpusi» Ha ypOBHE OCHOBHOT'O 00IIIeT0 00pa30BaHus JIOJDKHO 00SCIICYnBATh
JOCTUKEHHE CIeAYIONINX MPEeIMETHBIX 00pa30BaTeIbHBIX PE3yJIbTATOB:

— 3HaTh TPUTOHOMCTPUYCCKUC (1)YHKIII/II/I OCTPBIX YI'JIOB, HAXOJUTH C UX IMOMOIIBIO PA3JIMYHBIC 3JICMCHTBI
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA («pellleHne MPSIMOYTOJIbHBIX TPEYTOIbHUKOBY). HaxoauTh (¢ moMoIisio
KaJIbKYJIATOPA) AJIUHBI U YIJIbI 17151 HETAOIMYHBIX 3HAaYCHUH.

— Ilonb3oBatbes hopMynaMu NpUBEIECHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM TOXKAECTBOM JIJISI
HaXO0XICHUSA COOTHOIIIEHUH MCKAY TPUTOHOMECTPUICCKUMU BCINYHNHAMU.

— Hcnonb30BaTh TEOpEMBI CHHYCOB M KOCUHYCOB ISl HAXOKJICHUS Pa3IMYHBIX 2JIEMEHTOB
TPEYrojbHHUKa («pEelIeHNE TPEYTOJIbHUKOBY), IPUMEHATh X MPU PELUICHUH T€OMETPUUYECKUX 3a/1a4.

— Brnazgets nonstusiMu mpeodpazoBaHus Mo 00, COOTBETCTBEHHBIX JIEMEHTOB MOI00HBIX (QUTYD.

— Ilonp30BaTbes cBOMCTBaMM 1TO100MSI TPOU3BOJIBHBIX (PUTYP, YMETh BBIYUCIIATH JUIMHBI U HAXOAUTh
yIibl y TOA00HBIX Guryp. [IpuMeHsaTs cBoiicTBa MOAOOMS B MPAKTUYECKUX 3a/1adax.
— VYMeTh NpUBOAUTH IPUMEPHI TOJTOOHBIX (PUTYP B OKPYKAIOLIEM MUPE.

— Ilonb30BaThcs TEOpEMaMU O IPOU3BEAECHUHN OTPE3KOB XOP/, O IPOU3BEIEHIH OTPE3KOB CEKYILUX, O
KBaJIpaTe KacaTeJIbHOM.

— Ilonb3oBaTbcs BEKTOpaMH, TOHUMATh UX T€OMETPUUYECKUN 1 (PU3MUECKUN CMBICH, TPUMEHSITH UX B
PEIICHUU T€COMECTPUYCCKUX U (1)I/I?>I/I'-IGCKI/IX 3agad.

— IlpumeHsTH CKansipHOE MPON3BECHUE BEKTOPOB ISl HAXOXKACHUS JJIMH U YTJIOB.

— Ilonp30BaTbCcs MECTOJOM KOOPpAWHAT HA IJIOCKOCTHU, IPUMEHATH €TI0 B PCIICHUH IT'€COMETPHUICCKUX U
MPAKTUYECKHX 3ajad.

— BJ'Ia,ZIeTI) IMOHATUAMHU MIPABUIIBHOI'O MHOI'OYT'OJIbHHUKA, JJIMHBI OKPY>KHOCTH, JJIMHBI AYTH
OKPYXKHOCTHU M PaAMaHHON MepHI YTiia, YMETh BBIYUCIATH IJIOMIAAb KPyra U ero 4acTei.

— [IpuMeHATh NOTyYEHHBIE YMEHHS B IPAKTUYECKUX 3a/1a4axX.

— HaxoauTh ocu (MM EHTPBI) CAMMETPUHU GUTYD, TPUMEHSTH ABMKCHUS TUIOCKOCTH B IPOCTEHIIINX
cllydasix.

— IIpuMeHATh NOTyYEHHBIE 3HaHUS HA IPAKTUKE — CTPOUTH MATEMATUYECKUE MOJEIIH )1 3a1a4pealIbHON
YKU3HU ¥ IPOBOJUTH COOTBETCTBYIOIINE BHIUMCICHHS C IPUMEHEHUEM OO0 U TPUTOHOMETPHUYECKUX
GyHKIHH (TT0J63y5ACh, T1e HEOOXOAUMO, KAIBKYJISTOPOM).
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2.1.

OJIbHUKH, BBIYUCIIC-
HC UX 5JICMCHTOB.

-ITons30BaThCA ITOHATHEM AJIMHBI OKPY>KHOCTH, BBEJIEHHBIM

KapTOuKaM

C IOMOIIBIO MPABUJIBHBIX TPCYT'OJIbHUKOB

1.1. |Onpenenenue 2 19.09 -DopMyIMPOBATH ONPEICICHUS TPUTOHOMETPUICCKUX (PYHKIMH [YCTHBIN Ompoc https://www.yaklass.ru/p/g
TPUrOHOMETPHYECKUX 21.09 [TymBIX ¥ MPSMBIX YTJIOB.; eometria/9-

(pynxuuii yrios ot 0° 10 klass/sootnosheniia-
180°. mezhdu-storonami-i-

1.2. [Kocunyc u cunyc 2 26.09 | -BbIBOIMTH TEOpEMY KOCHHYCOB M TEOPEMY CHHYCOB (¢ pajuycoM{[InchMeHHbIi uglami-treugolnika-

o - ;{M01¥0 — H(})IFO 1A 28.09 |omucaHHOM OKPYKHOCTH).; orpoc Skal'amoe'prO'ZV_?dem -
p Y yria. 9222/sootnosheniia-

1.3. [Teopema KOCHHYCOB. 2 03.10 | -BwBoguTh TEOpEMY KOCHHYCOB M TEOpeMy CHHYCOB (C paamycom|[ ectupoBanne mezhdu-storonami-i-
(O606mEnHas), TeopeMa 05.10  |onmcantoli oxpyKHOCTH).; uglami-treugolnika-
CHHYCOB (C paJycoM 9281/re-7ad3359e-27dd-
OIMCAHHON OKPY>KHOCTH). 4ae0-9272-8f1ce3e75ec2

14. [HaxoxkieHue IHMH CTOPOH[Z 10.10 | -Pemarb TpeyroabHHUKH.; Onpoc o https://resh.edu.ru/subject/l
|1 BEITMUIH YITIOB 12.10 | PemaTh mpakTHYECKHE 33291, CBOJSAIIMECS K HAXOXKICHUIO MHIHBUAYyaTbHBIM  |esson/2040/main/
TPEYTOIILHUKOB. Pa3IMYHBIX 3JIEMEHTOB TPEYTOJIbHUKAX.; KapTOCKam

15.  |®opmyia miowaau 2 17.10 | -DopMymupoBaTh OMpPEACICHHUS TPUTOHOMETPHUECKUX (DYHKIMI [Y CTHBIN OIpOC https://skysmart.ru/articles/
TPEyrobHIKA Yepes 1Be 19.10 [rymBIX U IPSMBIX YIJIOB.; mathematic/Kak-nayti-
CTOPOHBI M YTOJ MEXK/Ty -BbIBONTH TEOpEMY KOCHHYCOB M TEOPEMY CHHYCOB (¢ ploshchad'-

FVIMIA [pPaIyCOM OITUCAHHOM OKPYKHOCTH).; pryamougol'nika

16. |[opmyna mwiomanu 2 24.10 | -Pemath TpEyroJbHUKH.; [TricEMeHHbII https://www.resolventa.ru/
HETBIPEXYTONIBHUKA Uepes 26.10 | Pemath mpakTHUECKHE 3a/a4uM, CBOJISAIINECS orpoc spr/planimetry/sqf.htm
ero AMaroHaIM H Yron K HAXOKJIEHHUIO Pa3IMYHBIX DJIEMEHTOB TPEYrOJIbHUKAX. ;

MEX Ty HUMH.

1.7. [[IpakTudeckoe 3 07.11 | -Pewmarh npakTMYECKUE 3a1a4H, CBOSIIMECS TecTupoBaHue https://www.resolventa.ru/
[IpUMEHEHHE JOKa3aHHbIX 09.11 K HaXOXJICHUIO PAa3JINYHBIX DIIEMEHTOB TPEYTOJIbHUKAX.; spr/planimetry/sqf.htm
Teopem 14.11
KonTpoabHas padora 1 16.11

Mroro no pazaeny 16

Pasgen 2. [IpaBujibHbIE MHOTOYTOJILHUKH. [IJIMHA OKPY/KHOCTH M ILIOINAAL KPyra. Belumc/enue miomaiei.

[IpaBUIIBHBIC MHOTO- 1 21.11 | -®opmyIHpOBaTh ONPEICIICHUE TPABHIBHBIX Ompoc 1o https://www.yaklass.ru/p/g
MHOTOYTOJIbHUKOB, HaXOJIUTh X 3JIEMEHTHL.; MHIMBHTyanbHbIM  [eometria/9-klass/dlina-

okruzhnosti-i-ploshchad-

kruga-9241/pravilnye-



https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://resh.edu.ru/subject/lesson/2040/main/
https://resh.edu.ru/subject/lesson/2040/main/
https://skysmart.ru/articles/mathematic/Kak-nayti-ploshchad'-pryamougol'nika
https://skysmart.ru/articles/mathematic/Kak-nayti-ploshchad'-pryamougol'nika
https://skysmart.ru/articles/mathematic/Kak-nayti-ploshchad'-pryamougol'nika
https://skysmart.ru/articles/mathematic/Kak-nayti-ploshchad'-pryamougol'nika
https://www.resolventa.ru/spr/planimetry/sqf.htm
https://www.resolventa.ru/spr/planimetry/sqf.htm
https://www.resolventa.ru/spr/planimetry/sqf.htm
https://www.resolventa.ru/spr/planimetry/sqf.htm
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/pravilnye-mnogougolniki-9246/re-983bb30f-8304-4d02-a739-40bb351cb45d
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/pravilnye-mnogougolniki-9246/re-983bb30f-8304-4d02-a739-40bb351cb45d
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/pravilnye-mnogougolniki-9246/re-983bb30f-8304-4d02-a739-40bb351cb45d
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/pravilnye-mnogougolniki-9246/re-983bb30f-8304-4d02-a739-40bb351cb45d

09 Ynicno p 1 amuHa 1 23.11 | -®DopmyIHpPOBATH ONPEICIICHUE TPABHIBHBIX 'Y cTHBII orpoc mnogougolniki-9246/re-
OKPYIKHOCTH. MHOTOYTOJbHHKOB, HAXOJUTh UX 3JIEMEHTEL; 983bb30f-8304-4d02-
-ITonp30BaTHCS MOHATHEM JIJTMHBI OKPYKHOCTH, BBEIEHHBIM 2739-40bb351cb45d
C IOMOIIBIO MPABHIIBHBIX
03 JUnna 1yru 1 28.11 | -®opmyIMpOBaThH ONPEICIICHUE TPABUIBHBIX [TucbMeHHbBIT https://vaw.yaklas_s.ru/p/q
OKPYKHOCTH. MHOTOYT'OJIbHUKOB, HAXOAUTh UX DJIEMEHTHL.; OIIpOC eometria/ 9—_k_|ass/ dlina-
-ITonp30BaTHCsI MOHATHEM JUTHHBI OKPY)KHOCTH, BBEIEHHBIM OkrUZhnOSt""PmShChad'
C IOMOILBIO MPABUIBHBIX kruqa—9241_/ dlina-
1 30.11 | -®opmMyIUpPOBATH ONPENCICHUE TIPABUIBHBIX TecTupoBaHue okruzhnosti-ploshchad-
24. | Pamnannas mepa PMYJHp pel P kruga-9494/re-80ba7b3a-
yria. MHOT'OYTOJIbHUKOB, HAXOJUTh UX AJIEMECHTBHI.; ) 082c-4b90-b115-
-ITonp30BaTHCS MOHATHEM JITMHBI OKPYXHOCTH, BBEIEHHBIM -d6027b17826
C TIOMOIIBIO MPABHIIBHBIX
X3 TTommas Kpyra u erof- 05.12 | -DopmyaupoBaTh ONpe/eieHIe MPABUITBHBIX Omnpoc 1o https://www.yaklass.ru/p/g
IEMEHTOB (CEKTOpa MHOT'OYTOJIbHUKOB, HAXOUTh UX AJIEMEHTBHL.; MHIMBHTyalbHBIM  [eOmetria/ 9—_k_|ass/ dlina-
U cerMenta). -ITonb30BaTHCS MOHATHEM JUIMHBI OKPYKHOCTH, BBEIEHHBIM[KAPTOIKAM okruzhnostl-l-ploshchad-
C TIOMOIIBIO MPABUITBHBIX kruqa-9241_/dllna-
2.6 B 2 12.12 | -®opMyIMpOBaTh ONpe/IeIeHNE IPABUIBHBIX Verasii ompoc _[2lduzhnosti-ploshchad-

-0 BIHUCIICHNC kruga-9494/re-80ba7b3a-
rromaieit puryp MHOTOYTOJTbHUKOB, HAXOJIUTh UX JJICMEHTHI. ) 082c-4b90-b115-
BKJIFOUAFOIIHX -ITonp30BaThCS MOHATHEM JJTUHBI OKPYKHOCTH, BBEAEHHBIM -d6027b17826
9JIECMCHTHBI Kpyra. C IIOMOIIIBIO HpaBI/IJ'II)HI)IX

KonTtpoJsibHast padota 14.12
Toro no paszaeny 8
Pa3gen 3. /lekapToBbI KOOPAMHATHI HA MJIOCKOCTH
3.1.  |[leKapTOBBI KOOPMHATEI 1 19.12 | -OcBauBarh MOHATHE MPSIMOYTOJIBHON CHCTEMBI KOOPAUHAT,Y CTHBIA 0npoc
ITOYEK Ha IIOCKOCTH. JICKAPTOBBIX KOOPAWHAT TOYKH.,
https://infourok.ru/konspek
32, |Vpasuenue mpsivoii 1 21.12 | -BeiBoAWTH ypaBHEHUE PSIMOKN M OKPYKHOCTH. ; [[ucbMeHHBIH t-uroka-uglovoj-
OTIpOC koefficient-pryamoj-s-
podgo
3.3.  [Yriosoii kosdduument, |- 26.12 | -BbluenaTh TMONHBIA KBagpaT A8 HAaXOXKAEHMS LEHTpa u[lecTupoBaHue
TAaHTE€HC yTIJIa HAKJIOHA, paanyca OKpPY>KHOCTHU I10 €€ YPABHCHUIO.,
[1apaJlJICJIbHBIC 1
[IepICHANKYIIIPHBIC https://www.yaklass.ru/p/g
npsiMbIe eometria/9-klass/metod-
34, [Vpasmenie okpyskHocTH. | 09.01 | -BbIBOXHTH ypaBHEHHE OKPYKHOCTH. Ompoc 1o koordinat-9887/uravnenie-

[KapTOYKaM

okruzhnosti-uravnenie-



https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/pravilnye-mnogougolniki-9246/re-983bb30f-8304-4d02-a739-40bb351cb45d
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https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-ploshchad-kruga-9494/re-80ba7b3a-e82c-4b90-b115-ed6027b17826
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https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-ploshchad-kruga-9494/re-80ba7b3a-e82c-4b90-b115-ed6027b17826
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-ploshchad-kruga-9494/re-80ba7b3a-e82c-4b90-b115-ed6027b17826
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-ploshchad-kruga-9494/re-80ba7b3a-e82c-4b90-b115-ed6027b17826
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-ploshchad-kruga-9494/re-80ba7b3a-e82c-4b90-b115-ed6027b17826
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-ploshchad-kruga-9494/re-80ba7b3a-e82c-4b90-b115-ed6027b17826
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-ploshchad-kruga-9494/re-80ba7b3a-e82c-4b90-b115-ed6027b17826
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-ploshchad-kruga-9494/re-80ba7b3a-e82c-4b90-b115-ed6027b17826
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-ploshchad-kruga-9494/re-80ba7b3a-e82c-4b90-b115-ed6027b17826
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https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-ploshchad-kruga-9494/re-80ba7b3a-e82c-4b90-b115-ed6027b17826
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-ploshchad-kruga-9494/re-80ba7b3a-e82c-4b90-b115-ed6027b17826
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-ploshchad-kruga-9494/re-80ba7b3a-e82c-4b90-b115-ed6027b17826
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-ploshchad-kruga-9494/re-80ba7b3a-e82c-4b90-b115-ed6027b17826
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-ploshchad-kruga-9494/re-80ba7b3a-e82c-4b90-b115-ed6027b17826
https://infourok.ru/konspekt-uroka-uglovoj-koefficient-pryamoj-s-podgo
https://infourok.ru/konspekt-uroka-uglovoj-koefficient-pryamoj-s-podgo
https://infourok.ru/konspekt-uroka-uglovoj-koefficient-pryamoj-s-podgo
https://infourok.ru/konspekt-uroka-uglovoj-koefficient-pryamoj-s-podgo
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-bbd7dd94-cd7b-473e-b426-96ccb9c0efa3
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-bbd7dd94-cd7b-473e-b426-96ccb9c0efa3
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-bbd7dd94-cd7b-473e-b426-96ccb9c0efa3
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-bbd7dd94-cd7b-473e-b426-96ccb9c0efa3

3.5. [HaxowaeHme KoopauHaT 1 11.01 | -Pemath 3amaum Ha HaAXOXKACHHE TOYEK IEpeceYeHUs|Y CTHBIN OIpoC priamoi-12247/re-

TOUEK TIepecedeH st MPSMBIX ¥ OKPYXKHOCTEH ¢ TOMOIIBIO METO/1a KOOPWHAT. ; bbd7dd94-cd7b-473e-
OKDY’KHOCTH H TIPSIMOii b426-96cch9c0efa3

3.6.  [Merox Koop/uHAT IpH 1 16.01| -Pemate 3amaud Ha HAXOKIACHHE TOYEK IHepecedcHus|[IncpMeHHslit https://resh.edu_.ru/subiect/l
DEILIEHIH TeOMETPHYECKUX [PSAMBIX U OKPYXKHOCTEH ¢ OMOLIBIO METOJA KOOPAUHAT.;  [OIPOC esson/2508/main/
3agau

37. [Mcromssosanue metoma |2 18.01 | -PemaTtp 3amaum Ha HaxXOXAEHHE TOYEK IepecedeHus |l ecTupoBanue https://resh.edu.ru/subject/|
KOOPIMHAT B HPAMBIX U OKPYXKHOCTEH ¢ TOMOLIBIO METO1a KOOPAUHAT.; esson/2508/main/
[PAKTHYECKUX 3a1a9axX
KontpoJbHas padora 23.01

Htoro no pasueny: o

Paznen 4. Bektopsl

4.1.  (OnpeneneHue BEKTOpOB, (2 25.01| -Hcmonp3oBaTh BEKTOPbl KaK HAalpaBJICHHBIE OTPE3KM,[Y CTHBIN OIPoc https://www.yaklass.ru/p/g
CIIOKCHHE H Pa3HOCTh 30.01 juccnemoBats reomeTpruueckuii (IepemMenieHne) U GU3HIECKuii eometria/10-klass/vektory-
BEKTOPOB, YMHOYKCHHUE (Cr1a) CMbICIIBI BEKTOPOB.; v—prostrar_lstve—deistviia—s—
BEKTOpa Ha YHCIIO. vektorami-

4.2, |DOusuyeckuii u 2 01.02| -Hcnomp3oBaTh BEKTOPbl KaK HalpaBJeHHbIE OTPE3Ku,/[IlncbMeHHbIH 248/opredelenie-i-
FCOMETPUICCKHH CMBICIT 06.02 luccnemoats reomeTpuueckuii (mepemenieHne) U GU3nUecKUitOpoc fizicheskii-smys-vektora-
BEKTOPOB. ; V-prostranstve-9286

(cuita) CMBICIIBI BEKTOPOB. ;

-3HaTh OmpeneNeHus] CyMMbl U Pa3HOCTH BEKTOPOB,
[YMHOKEHUS BEKTOPA HA YHCII0, UCCIIEIOBATh TEOMETPUICCKUH]
1 GU3HYECKUN CMBICIIBI ATHX OTIEepaIuil.;

4.3.  [Pasnokerue BekTOopa 1o |2 08.02| -Pemates reomeTpuYecKHe 3aladd C HCIOJb30BaHHEM|I ecTupoBanne https://resh.edu.ru/subject/|
[IByM HEKOJUTMHEAPHBIM 13.02|gexkTOpOB.; esson/3038/main/
BEKTOPAM.

4.4.  |[KoopmuHAThI BEKTOpA 2 15.02| -PackiaapIBaTh Ha BEKTOpA. Onpoc https://www.yaklass.ru/p/q

20.02 eometria/9-

4.5.  (CxansipHoe nipoussejenue (1 22.02| -HaxomuTh CKaJsIPHOE MPOU3BEIEHUE BEKTOPOB, ETO IPUMEHEHHE [V CTHBIN OTIpOC klass/sootnosheniia-
BEKTOPOB, €T0 TS HAXOYK/ICHUS JIJTMH U YTJIOB. mezhdu-storonami-i-
pUMEHEHUE TS uglami-treugolnika-
HAXOKICHUS [UIMH U skaliarnoe-proizvedeni -
yTJIOB. 9222/skaliarnoe-

4.6. |Perenue 3a1a4 ¢ 1 27.02| - Pemrats 3a/1a4¥ C TOMOIIBIO BEKTOPOB. [IrcbEMeHHBIN proizvedenie-vektorov-
[1OMOILIbIO BEKTOPOB onpoc svoistva-9526

4.7. [[Ipumenenue BekTopoB |1 29.02 | -TlpumeHSTh BEKTOPHI [UIs pELICHHs 3314 KHHEMATHKU TecTupoBanue https://znanio.ru/pub/317

TSI pETICHUS 33724
KNHEMATUKU U MEXAHUKHA

IMCXaHUKH

KonTposabHas padora

05.03



https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-bbd7dd94-cd7b-473e-b426-96ccb9c0efa3
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-bbd7dd94-cd7b-473e-b426-96ccb9c0efa3
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-bbd7dd94-cd7b-473e-b426-96ccb9c0efa3
https://resh.edu.ru/subject/lesson/2508/main/
https://resh.edu.ru/subject/lesson/2508/main/
https://resh.edu.ru/subject/lesson/2508/main/
https://resh.edu.ru/subject/lesson/2508/main/
https://www.yaklass.ru/p/geometria/10-klass/vektory-v-prostranstve-deistviia-s-vektorami-9248/opredelenie-i-fizicheskii-smysl-vektora-v-prostranstve-9286
https://www.yaklass.ru/p/geometria/10-klass/vektory-v-prostranstve-deistviia-s-vektorami-9248/opredelenie-i-fizicheskii-smysl-vektora-v-prostranstve-9286
https://www.yaklass.ru/p/geometria/10-klass/vektory-v-prostranstve-deistviia-s-vektorami-9248/opredelenie-i-fizicheskii-smysl-vektora-v-prostranstve-9286
https://www.yaklass.ru/p/geometria/10-klass/vektory-v-prostranstve-deistviia-s-vektorami-9248/opredelenie-i-fizicheskii-smysl-vektora-v-prostranstve-9286
https://www.yaklass.ru/p/geometria/10-klass/vektory-v-prostranstve-deistviia-s-vektorami-9248/opredelenie-i-fizicheskii-smysl-vektora-v-prostranstve-9286
https://www.yaklass.ru/p/geometria/10-klass/vektory-v-prostranstve-deistviia-s-vektorami-9248/opredelenie-i-fizicheskii-smysl-vektora-v-prostranstve-9286
https://www.yaklass.ru/p/geometria/10-klass/vektory-v-prostranstve-deistviia-s-vektorami-9248/opredelenie-i-fizicheskii-smysl-vektora-v-prostranstve-9286
https://resh.edu.ru/subject/lesson/3038/main/
https://resh.edu.ru/subject/lesson/3038/main/
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/skaliarnoe-proizvedenie-vektorov-svoistva-9526
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/skaliarnoe-proizvedenie-vektorov-svoistva-9526
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/skaliarnoe-proizvedenie-vektorov-svoistva-9526
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/skaliarnoe-proizvedenie-vektorov-svoistva-9526
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/skaliarnoe-proizvedenie-vektorov-svoistva-9526
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/skaliarnoe-proizvedenie-vektorov-svoistva-9526
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/skaliarnoe-proizvedenie-vektorov-svoistva-9526
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/skaliarnoe-proizvedenie-vektorov-svoistva-9526
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/skaliarnoe-proizvedenie-vektorov-svoistva-9526
https://znanio.ru/pub/317

MToro no pazaeny:

12

Paznen 5. 'eomeTpuueckne npeodpa3oBaHus
5.1 | Momstue o 1 07.03 | -OcBauBath IOHATHE IPEOOPa3OBaHUS OIO0US; YcTHbI onpoc https.//infourok.ru/prezent
12.03 aciya-po-geometrii-na-
IIpeoGpasoBanmn 14.03 temu-proizvedeniya-
1107100151 otrezkov-hord-i-sekuschih-
5.2. COOTBETCTREHHBIC 3 26.03 | -HccnenoBaTh OTHOLIGHUE JIMHEHHBIX »1eMeHTOB (uryp(llucsmerHsiii onpoc2896250.html
28.03  |npu npeobpazoBaHuK MOAOOMSL.;
PIIEMEHTBI TIOI00HBIX 02.04 | -Haxomuts 1 6 .
pUMepBI IOJ00HS B OKPY>KatOIIeH
uryp. NIeiCTBUTEIILHOCTH.

5.3 [Teopema o nponssenenuy 2 04.04 | -BpIBOAMTH METPUYECKHE COOTHOLIEHUS MEXK Ty OTpe3kamu ectupoBanue https://infourok.ru/prezent
OTPE3KOB XOP/I, TEOPEMA O XOp/[, CEKYIIUX U KACATEIbHBIX C UCIOIb30BAHUEM aC|Va'DO'_qeom9tf"'na'
IPOM3BEICHHHN OTPE3KOB 09.04 |grpcaHHBIX YIIIOB M MOZOGHBIX TPEYTOIBHHKOB. OCBAHBATH temu-proizvedeniya-
CCKYIIUX, TEOpeMa O [MOHsATHE TpeoOpa3oBaHus 1MO00us. otrezkov-hord-i-sekuschih-
KBaJpaTe KacaTeabHOM. -MccnenoBarth OTHOLIEHME JMHEMHBIX 3JIEMEHTOB (UIYp w

https://interneturok.ru/less
[pu IpeoOpa3oBaHUHU MOI00US. ; 0n/0eometrv/9-
-BrIBOINTE METpHUYECKHE COOTHOIICHUS MEXKITY OTpE3KaMu klasgs/itoqov)oe—povtorenie—
XOpHI, CEeKyIIMX UM KacaTelIbHBIX C HCIOJIb30BaHHEM kursa-geometrii-za-79-
BIHCAHHBIX YIJIOB U MOJOOHBIX TPEYTrOJIbHUKOB.; klassy/tochka-vnutri-i-vne-
Pemate reomerpuueckue 3ajaud M 3a7ayd U3 peabHOU okruzhnosti
PKI3HH C MICTIOJI30BaHNEM MOJIOOHBIX TPEYTOJILHUKOB. ;

54 Mpuvenenne B pemenny 3 11.04 | -Pemarp reomeTpuyecKHe 3aJaud U 3aJadyd U3 peanbHOUOnpoc mo
reOMeTpHHECKHX 3a/1at iggj PKU3HHU C MCIIOJIb30BAHMEM I1000HBIX TPEYTOJIEHUKOB. ; KapTOYKaM
KonTtpoJsbsHasi padota 1 23.04
Mtoro no paszneny 10

Paznen 6. /[BU:KeHHS TJIOCKOCTH

6.1. |[TonsTue o ABIKEHUH 1 25.04 | -Pa30OupaTh npuMepsl, HILTIOCTPHPYIOIINE TOHSTHS Ormpoc 1o https://www.yaklass.ru/
TOCKOCTH IIBH>KEHUS, LICHTPOB M OCE CUMMETPHH.; MHIMBUYalbHBIM  |n/geometria/9-

-DopMyIHpPOBATh ONPENEIeHNUs apajlIeIbHOrO IIepeHoca, [KapToakaM klass/dvizhenie-
[MOBOPOTA M OCEBOW CHMMETpHH.; 10434/poniatie-

6.2. |[lapannemsusii neperoc, | 30.04 | -BbIBOIUTH UX CBOMCTBA, HAXOIUTH HETIOIBM)KHBIC TOUKH.; |Y CTHBIH Ompoc dvizheniia-simmetriia-

[I0BOPOT ¥ CUMMETPHSI HaxoauTh 1IEHTPBI U OCH CUMMETPHIA TIpOoCTeHINX GUryp 10437/re-150d4afe-
0334-462c-abe7-
22a9b9b43f10

6.3.  |Ocu 1 tentpsi cummerprn|L 02.05 | -IlpuMeHSTH mapauIebHBIN TIEepeHoC U cuMMeTputo ipu  [[Tncemennbii onpoc|https://infourok.ru/urok-

[pEIIICHUY TEOMETPUICCKUX 3a1ad (pa3OupaTh IPUMEpPHI).;

po-matematike-dlya-



https://infourok.ru/prezentaciya-po-geometrii-na-temu-proizvedeniya-otrezkov-hord-i-sekuschih-2896250.html
https://infourok.ru/prezentaciya-po-geometrii-na-temu-proizvedeniya-otrezkov-hord-i-sekuschih-2896250.html
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6.4. [[Ipocreiimmue nmpuvenenus [2 07.05 | -Hcmonb30BaTh Uit OCTPOCHUS U MUCCIICIOBAHUI Tectuposanue klassa-pravilnie-

B peILICHNN 33189 09.05  [mdpossie pecypesl.; mnogougolniki-
reshenie-zadach-
1178089.html

KonTposabHas padora 1 14.05

MToro 1o paszzeny: 6

Pa3nen 7. [loBTopenne, 06001eHAEe, CHCTEMATH3AIUS 3HAHUI

7.1. [[losropenme ocHOBHBIX |1 05.09 | -OmnepupoBarh NOHATHAMH: (HPUTYpA, TOUKA, TIpsiMast, yroii, ([Onpoc mo https://interneturok.ru/less
IOHSATHI ¥ METOIOB MHOTIOYTOJIbHHK, PABHOOEIPEHHBIM 1 PABHOCTOPOHHUIM MHBHYabHEIM  On/algebra/9- _
ypcoB 7—9 KiTaccos, TPEYTOJILHUKH, IPAMOYTOJbHBINA TPEYTOJILHUK, MEIHAHA, KapTOIKaM klass/itogovoe-povtorenie-
060BIwEeHNE H GrCCeKTpHCa 1 BHICOTA TPEYTOJIbHHKA, TIAPAIIETOrPaMM, E:J;:sa;lg\e/lt);\rggi?i--
CHCTEMATH3aIMs SHAHMIA. [POMO, TIPSIMOYTOJIBHHK, KBaJIPAT, TPAICIUS; OKPYKHOCTb, sistema?tizatsiva—kursa—

KacaTesbHas; PAaBCHCTBO M 1101001e (UTyp, TpEyroJbHUKOB; algebry-7-9-klassa-
[apajuieIbHOCTh U MEePICHINKYISIPHOCTD MPSMBIX, YTOI breobrazovanie-

ME3K/1Y TIPAMBIMH, CHMMETPHS OTHOCHTENIBHO TOUKH 1 \vyrazheniy

[PSIMO¥A; [UTMHA, PACCTOSIHUAE, BEJTMYMHA YTJIa, TUIOIAb, https://www.yaklass.ru/p/a
[epuUMeTp.; Igebra

7.2.  [[pocteiiume 1 07.09 | Kcmonb3oBaTh GOPMYIIBI: IEPUMETPA U ILIOIAIA Y cTHBIN ompoc https://infourok.ru/issledov
reoMeTpudeckre (GUryphl MHOTOYTOJIEHMKOB, JUIMHBI OKPYKHOCTH U TLUIOMIAIU KPyTa, atelskaya-rabota-po-

M MIX CBOWCTBA. 00bEMa PSMOYTOJILHOTO Napajuiesenunena. ; matematike-na-temu-

73.  [Mamepenue 1 12.09 | OmepupoBaTh MOHATUAMU: (HUTYpaA, TOUKA, TIpsiMasi, yroi, [[lnceMenHbIi OHPOC%&
reOMeTpHUYECKHX MHOTOYTOJIbHUK, paBHo6eJJpeHHvLm Y paBHOCTOPOHHUI —y_uchebnoqo—materiala—
BEJTHUKH. TPEYTOJILHUKH, MPSMOYTOJBHBIN TPEYTOJIbHUK, METHAHA, KUrsov-7-9-Klassov-

OHCCEKTpUCa M BBICOTA TPEYTOJIbHUKA, TapaLIeIOrPaMM, 4314350 html
[POMO, TIPSIMOYTOJIBHUK, KBaPaT, TPAIEIUS; OKPYKHOCTb,
KacaTelbHasl; PABEHCTBO M 10100ue uUryp, TpeyroirHUKOB
7.4. [TpeyroibHUKN. 1 14.09 |-OnepupoBaTh MOHATHIMU: GUTYpa, TOUKA, psiMasi, yroi,  |[Ompoc 1o
MHOTOYTOJIbHUK, PABHOOEIPEHHBIH U paBHOCTOPOHHUMN MHIMBAYJIbHBIM
TpEyroJIbHUKH, IPSMOYTOJIbHBIM TPEYTOJIbHUK, MENaHa, KapTOIKaM
OHCCEKTpHCa M BBICOTA TPEYTOJIbHUKA, TapPaLIeIOrPaMM,
[POMO, TIPSIMOYTOJIBHUK, KBaIPAT, TPAIEIUs; OKPYKHOCTb,
KacarenbHasl; paBEeHCTBO U 10100Ke Guryp, TpeyrojbHUKOB
7.5. [[apamnensHbie u 1 -OnepupoBath NOHITUSIMHU: (PUTypa, TOUKA, IIpsMAasi, Yrod,  |YCTHBIA Onpoc https://w_vvw.vaklass.bv/p/
IIepIIeHINKYIAPHbIE MHOTOYTOJIEHHK, PABHOOEIPEHHBIM 1 PABHOCTOPOHHUM matematika/s-
[IpSIMBIE. TPEYTrOIBbHUKH, IPSMOYTOJIbHBIN TPEYrOJIbHHUK, MEIHAHA, klass/nagliadnaia-
GHCCEKTPHCA U BBICOTA TPEYTrOIbHUKA, TTAPATIEIOrPaMM, geometriia- _
[POMO, IPSIMOYTOJIBHUK, KBaPAT, TPAIICIUS; OKPYKHOCTb, rl)gf’pze&_;]/g?krs::zlrgzz"'
KacaTelIbHasl; paBEHCTBO M TI0J1I00Ke PUTYp, TPEYTrOIHHUKOB; lpriamye-12353
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[1apaJuICIbHOCTD U MEPIEHIAUKYIIIPHOCTD IPSIMBIX, YIOJI
MEXy IPSAMBIMH, CHMMETPHS OTHOCHTEIBHO TOUKH U
[IPSIMOM; JUIMHA, PACCTOSIHUE, BEJIMYMHA yIJia, IUIONIa/b,
[IepUMETp.;

Mcnonp30Bath (OpMYIIBL: TEPUMETPA U TUIOIIAAN

7.6. [OKpYKHOCTE H KDYT. 1 16.05 |-OmepupoBaTh MOHATHIMU: GUTYpa, TOUKA, Mpsmasi, yroi,  [[Iucemennslit onpochttps://www.yaklass.ru/p/g
MHOTOYTOJIbHHUK, PABHOOEIPEHHBIN ¥ PABHOCTOPOHHHMI eometria/9-klass/dlina-
TPEYTOJILHUKH, IPSAMOYTOJIbHBIN TPEYTOJILHUK, MEIHAHA, okruzhnosti-i-ploshchad-
GHCCEKTpHCA M BBICOTA TPEYTOIbHHUKA, APAJIIETIOrPaMM, kruga-9241/dlina-
POMO, IPAMOYTOJIBHUK, KBaJIPAT, TPAIELHs; OKPYKHOCTH, g(l:u;hgfgsz-ploshchad-
KacaTeIbHas; PABEHCTBO M MOI00Ke GUTYP, TPEYTOJILHUKOB; Kruga-oeo2
[apasuieIbHOCTh U MEPIEHANKYISIPHOCTD MPAMBIX, YTOJ
MEKTy TIPSIMBIMH, CHMMETPHSI OTHOCHTEIIBHO TOYKH U
[PSAMOI; JUIMHA, PACCTOSIHUE, BEJIMYMHA yIiIa, TUIOIIA/b,
[epUMETp.;
lcrionp30Bath GOPMYIIBL: IEPUMETPA U IIOIIA K

7.7. [Ceomerpuueckue 1 17.05 |-OnepupoBaTh MOHATUSAMU: PUTYpA, TOUKA, TIpsiMast, yroi, |IectupoBanue https://infourok.ru/urok-

[TOCTPOCHISL. MHOTOYTOJIbHUK, PABHOOEIPEHHBINA M PABHOCTOPOHHHIA okruzhnost-

TPEyroJbHUKH, IPSIMOYTOJIbHBIH TPEYTOJIbHUK, MEIUaHa, geometricheskie-
OUCCEKTpHCa U BBICOTA TPEYTOJIbHUKA, apalieorpaMm, postroeniya-4502905.html
POMO, IPSMOYTOJIBHUK, KBA/IPAT, TPATICIHS; OKPYKHOCTH,
KacaTelbHas; PABEHCTBO M M000Ke PUTYP, TPEYTOJIbHUKOB;
apasuieIbHOCTD U MEPIECHANKYISIPHOCTD MPSMBIX, YTOJ
MEXKTy TIPSIMBIMH, CHMMETPHSI OTHOCHTEIIBHO TOYKH U
PSIMOiA; JTMHA, PACCTOSIHUE, BEIMYMHA yIiIa, TUIOIIA b,
[eprUMeTp.;
lcronp30Bath GOPMyIIBI: IEPUMETPA U TTOIIATH

MToro no pazaeny: 7

OBILEE KOJIMYECTBO 68

YACOB I10 ITPOI'PAMME
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IHOYPOYHOE IINTAHUPOBAHMUE 9 reomeTpus

aara Tema ypoka
No IU1aH dakr
IloBTOpenue — 4 yaca
1. [05.09 [TooOHBIE TPEYTONBHUKH
2. [07.09 UYetsipexyronbauku. [1nomaam reomerprudeckux Guryp
3. [12.09 BrucanHuble, OIMCaHHbBIE U [IECHTPAJIBHbIE YIJIbI
4, [14.09 Jluaznocmuueckan konmpoavHasa paboma
Tpuronomerpusi. Teopembl KOCHHYCOB U CMHYCOB. PenieHue TpeyrojibHuKkoB — 16 yacon
5. 119.09 OnpeneneHre TPUroHOMeTpruIecKnx GyHKIwid yrios ot 0° mo 180°
6. [21.09 Onpenenenne TpuroHoMeTpuaeckux GyHkui yriaos ot 0° mo 180°
7. [26.09 KocuHyc ¥ CHHYC IpsIMOTO U TYIIOTO yria
8. [28.09 Kocunyc 1 cuHyC npsiMOro U TyINoro yria
9. 03.10 Teopema KOCMHYCOB
10. [05.10 Teopema cCMHYCOB (C payCOM ONUCAHHON OKPY>KHOCTH)
11. ]10.10 HaxoxieHue JyinH CTOPOH TPEYTrOJIbHUKOB
12. (12.10 HaxoxneHne BeIM4rH yrioB TPEYroJbHUKOB
13. [17.10 dopmyiia 0N TPEYTOJIbHUKA YEPE3 ABE CTOPOHBI U YTOJ MEXIY
HUMH
14. 119.10 3ajaun Ha BHIYMCIICHHE TIJIOMIA I TPEYTOJIbHUKA
15. [24.10 dopmyra IIOMAAN YETHIPEXYTOJIBHUKA YEPE3 €r0 AUaroOHaJIA U yroJl
MEXKTy HUMHU
16. [26.10 3a/aur Ha BBIYMCIICHHUE TUIOIIAAN YEThIPEXYTOJIbHUKA
17. [07.11 Pemenue TpeyroabHUKOB
18. |09.11 Penienue TpeyronbHUKOB
19. [14.11 IloBTOpeHue no reme «TpuroHoMeTpus»
20. [16.11 Konmponvnaa pavomaNel no meme « Tpuzonomempusy
IIpaBu/ibHbIe MHOTOYTOJIbHUKU. JIJINHA OKPY/KHOCTH U IVIOIIAAL Kpyra. Beluucienue miomaneii — 8 yacon
21. 21.11 IIpaBuIbHBIE MHOTOYTOJILHUKH, BBIYUCIIEHUE UX YJIEMEHTOB
22. 23.11 Uucio m ¥ JUIMHA OKPY>KHOCTU
23. [28.11 JltnHa Iyru OKpYKHOCTH
24, (30.11 PanuanHas mepa yria
25. [05.12 [Tnomans kpyra
26. |07.12 [1nomans cexTopa U cermeHTa
27. [12.12 [Tnomanu Guryp, BKIIOUAOMINX JIEMEHTHI Kpyra.
28. [14.12 Koumponsnan paboma Ne5 no meme «llpasunvnvie mnozoyzonvruuku. /Inuna
OKPYHCHOCIMU U nﬂomaOb Kpyzea. Buviuucnenue nﬂomadeﬁ»
JlekapToBbI KOOPAUHATHI HA MJIOCKOCTH — 9 YacoB
29. [19.12 JlexapToBbI KOOPAMHATHI TOYEK HA MIJIOCKOCTH
30. 21.12 YpaBHEeHHUE MPSIMOIA
31. [26.12 VYr10Bo# KO3 PUIIMEHT, TAHTEHC yTJIa HAKJIOHA, TapaJlIebHbIE U
MepreHuKyIsIpHble TpsMble
32. 109.01 YpaBHEHHE OKPY)KHOCTH
33. [11.01 Haxoxx/1eH1e KOOpAMHAT TOYEK NEPECEUEHNs] OKPYKHOCTH U IPSIMOI
34. [16.01 MeTo KOOPIMHAT MIPH PEIICHHH TCOMETPUICCKHUX 33124
35. [18.01 Hcrnosb30BaHne MEeTo1a KOOPAMHAT B IPAKTUYECKUX 3a1a4ax
36. 23.01 MeTo1 KOOpAMHAT B IPAKTHUECKUX 3a]a9ax
37. [25.01 Koumponvnas paoboma Ne4 no meme «/[exapmogwt koopounamsl Ha
nJi0CKocmu)
BekTtopsl — 12 yacoB
38. | 30.01 OmnpeneneHne BEKTOPOB
39. | 01.02 Cro)xeHre ¥ pa3HOCTh BEKTOPOB




40. 106.02 YMHOXEHHE BEKTOpa Ha YHCIIO

41. (08.02 DU3NYECKUN U TEOMETPUYECKUI CMBICII BEKTOPOB

42. (13.02 PasiokeHne BEKTOpa 10 IBYM HEKOJUIMHEAPHBIM BEKTOPAM

43. [15.02 PasiokeHne BEKTOpa 1o IBYM HEKOJUIMHEAPHBIM BEKTOPAM

44, 20.02 KoopauHaTel BekTopa

45, 22.02 CBsI3b MEX1y KOOpAMHATAMH BEKTOPA U KOOPAMHATAMM €r0 Havyalla u
KOHLIA

46. (27.02 CkassipHO€e ITPOU3BEJIEHUE BEKTOPOB

47. 29.02 Pemrenne 3a1a4 ¢ TOMOIIBIO BEKTOPOB

48. [05.03 [IprmeHeHre BEKTOPOB JIJIsl peIeHNUs 3a7jad KWHEMATUKU U MEXaHUKU

49, (07.03 Konmponvnaa paboma Ne3 no meme «Bexkmopuo»

I'eomeTrpnyeckue npeoopazoBanusi— 10 yacon

50. |12.03 [TonsiTre 0 mpeoObpa3oBaHUK OO0

51. [14.03 I'omoterust. [logobue B xu3HM

52. [26.03 COOTBETCTBEHHBIE DJIEMEHTHI IMTOA00HBIX QUTYD

53. [28.03 [TepumeTpsl 1 TUIOIAAN TOAOOHBIX QUTYD

54, 102.04 TeopeMa 0 IpOU3BEEHUN OTPEZKOB X0

55. [04.04 Teopema 0 MpoOU3BEAECHUHN OTPE3KOB CEKYIINX

56. [09.04 TeopeMa 0 KBagpare KacaTeJIbHOU

57. |11.04 [IpumeHenne B pelieHny reOMETPUYECKHX 3314

58. [16.04 IToeTopenue o teme «IIpeoOpazoBanue moa00ust. MeTpuieckue
COOTHOIICHUS B OKPY>KHOCTID)

59. [18.04 Konmponsnaa paboma Ne3 no meme «I' eomempuueckue
npeodpazosanusy

)IBI/DKCHHH IIOCKOCTH — 6 4acoB

60. [23.04 [TousiTe 0 ABMYKEHNH TIIIOCKOCTH

61. [25.04 [NapayienbHbIN IEpEHOC

62. (30.04 IToBOpOT M cUMMeTpUs

63. [02.05 OcH ¥ IEHTPBl CUMMETPHUH

64. [07.05 [Ipocreline npuMEHEHUs B PEIICHNN 33]1a4

65 (09.05 Hmozoseana ammecmayun. Konmponvnas paboma Nob

IloBTOpenue — 3 yaca

66. |14.05 ITomoOHBIE TPEYTOTBHUKH

67. |16.05 YetsipexyronbHuku. [1nomanyu reomerpudeckux Guryp

68. |17.05 TeopeMbl CHHYCOB M KOCHHYCOB




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOHECCA

OBA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI U151 YYEHUKA

Bri6epute yueOHbIC MaTeprabl
BBenure cBoil BapuaHr:
METOJJNUYECKUE MATEPHUAJIBI JIJISA YYUTEJIA

Bsenure nanaeie
MU PPOBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

Poccuiickas anextpoHHas mkomna. https://resh.edu.ru/
«Yuaun.py» — https://uchi.ru/

«Annexc. Yueouux» https://education.yandex.ru/home/
«AKmacey . https://www.yaklass.ru/

doxchopn https://foxford.ru/about

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

«Mapkermieiic 00pa3oBaTeJIbHbIX YCIYI»

«Aupekcy, «1C», «Yun.py», «Ckaitenr», «Koasapc»,
n3natenbetBo «IIpocBemenue» n apyrue. https://elducation.ru/
«uaTepuetYpok» —. https://interneturok.ru/
Oo0pazoBarenbHas miargopma «Jlekray . https://lecta.rosuchebnik.ru/
https://edu.skysmart.ru/
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