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IHHOACHUTEJIBHASA 3AIINCKA

OBILIAA XAPAKTEPUCTUKA YYEBHOI'O KYPCA "I'EOMETPUSA"

Pabouas nporpamma o yuebnomy kypcy "['eomerpus” s oOyqaronmxcst 9 kiaaccoB pazpaboTaHa Ha OCHOBE
®denepalibHOTO rOCYAaPCTBEHHOT0 00pa30BaTEIbHOIO CTaHIapTa OCHOBHOTO 00111ero 00pa3oBaHusl ¢ Y4ETOM
Y COBPEMEHHBIX MUPOBBIX TPEOOBAHMIA, IPEABSABISIEMbIX K MATEMAaTHUYECKOMY 00pa30BaHMIO, U TPAJAUIIUI
poccuiickoro o0pa3zoBaHusi, KOTOpbIe 00ECIIEYUBAIOT OBJIAJICHUE KIIFOUEBBIMU KOMIIETEHIIUSIMHU, COCTaBIISIIO-
IIMMHU OCHOBY JUIsI HEIPEPBIBHOTO 00pa30BaHUS i CAMOPA3BUTHSA, @ TAKXKE LIETIOCTHOCTH OOLIEKYIBTYPHOTO,
JUYHOCTHOTO U TIO3HABATEIBLHOTO pa3BUTUs 00ydaromuxcs. B nporpamme yurensl ujaeu u nonoxenus Kon-
[ENIUHU pa3BUTHs MaTeMaTH4eckoro oopa3oBanus B Poccuiickoit @enepanuu. B snoxy mudpoBoii Tpancop-
Maluu Bcex chep UenoBeYecKo NesTEbHOCTH HEBO3MOXHO CTaTh 00pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM
6e3 6a30BOI MaTeMaTUYeCKON MOJATOTOBKU. YIKE B IIIKOJIE MAaTEMATUKA CIIY>KUT OMOPHBIM MPEIMETOM JIJIst
U3YYEHUS CMEXHBIX IUCIUIUIMH, a IOCJIE HIKOJIbI pealbHON HEOOXOANMMOCTBIO CTAHOBUTCS HEMPEPHIBHOE 00-
pa3oBaHue, 4TO TpeOyeT MOJHOICHHON 6a30BOM 001Ie00pa30BaTEIHbHON MOATOTOBKY, B TOM YHCIIE M MaTeMa-
TUYECKOH.

3710 00YCIOBIEHO TEM, YTO B HAIIM JIHU PACTET YMCIO Mpodeccuil, CBsI3aHHBIX C HETIOCPEICTBEHHBIM IPUMEHE-
HUEM MaTeMaTUKH: U B cepe IKOHOMHUKH, U B OU3HECE, U B TEXHOJIOTMUECKUX 00JIACTAX, U 1aXKe B TyMaHUTAp-
HBIX cepax. Takum 00pazom, KPyr HIKOJBLHUKOB, JJIs1 KOTOPHIX MaTEMaTHKa MOYKET CTaTh 3HAYMMBIM IIpeIMe-
TOM, PacCIIUPSIETCS.

[IpakTuueckast Moje3HOCTh MaTEMATUKU O0YCIIOBIIEHA TEM, UTO €€ MPEAMETOM SBJISIOTCS (PyHIaMEHTaIbHbIE
CTPYKTYpPHBI HAIIETO MUpPA: POCTPAHCTBEHHBIE (JOPMBI U KOTMYECTBEHHBIE OTHOLIECHUS OT MPOCTEUIINX, yCBA-
MBaEMbIX B HEIIOCPEICTBEHHOM OIIBITE, 0 JOCTATOYHO CIOXKHBIX, HEOOXOIUMBIX JJI pa3BUTHUS HAYUHBIX U
MIPUKJIAIHBIX UAeH. be3 KOHKPETHBIX MaTeMaTH4YEeCKUX 3HAaHUH 3aTPYAHEHO TOHUMAHUE MPUHITUIIOB YCTPOIi-
CTBa U HUCII0JIb30BAHUS COBPEMEHHOM TEXHUKHU, BOCIIPUATHE U UHTEPIIPETALINS Pa3HOOOPA3HON COLMAIbHOM,
HKOHOMMYECKOM, MONUTHYECKOU nH(popManuu, ManodPPeKTHBHA TOBCETHEBHAS TPAKTHUYECKAS ESTEIIb-
HOCTbh. Ka’k7ioMy uenoBeKy B CBOEH KU3HM MPUXOAUTCS BBIMOIHATH PACU€Thl U COCTABIATH aITOPUTMBI, HAXO0-
JIUTHh U IPUMEHSTHh (POPMYIIBI, BIaETh MPAKTUYECKUMHU MPUEMaMU T€OMETPUUYECKUX U3MEPEHUH U MOCTpOe-
HUH, YNTaTh UHPOPMAIIHIO, TPEICTABICHHYIO B BUJI€ TaOJIUL], TUarpaMM U rpaduKoB, )KUTh B YCIOBUSX He-
OIpeIeIEHHOCTH U IOHUMATh BEPOSTHOCTHBIIN XapakTep CIIy4alHbIX COOBITHH.

OnHOBpPEMEHHO C pacHIMpeHueM cep NPUMEHEHNs MaTEMaTUKU B COBPEMEHHOM 00111eCTBE BCE OoJiee Bax-
HBIM CTaHOBHUTCSI MaTEMAaTUUYECKUM CTUIIb MBIIICHHUS, IPOSIBISIOLIUNCS B ONIPEACIEHHBIX YMCTBEHHBIX HaBbI-
Kax. B mporecce n3ydenust MaTeMaTHKU B apceHasl MPUEMOB M METO/I0B MBIIIJICHHS YEI0OBEKA €CTECTBEHHBIM
00pa3oM BKIIIOYAIOTCS MHAYKLUSA U JeAYKIHs, 0000IIeHne 1 KOHKPETU3allus, aHAJIN3 U CUHTE3, KJlacCh(pUKa-
1M ¥ cUcTeMaTu3alus, abcTparupoBanye U aHanorus. OObeKThl MaTeMaTHYECKUX YMO3AKIIOUEeHUH, IpaBuia
UX KOHCTPYHUPOBAHHSI PaCKpPhIBAIOT MEXAHU3M JIOTHYECKUX MIOCTPOECHUH, CIOCOOCTBYIOT BBIPAOOTKE YMEHHUs
(dbopMynpoBaTh, 00OCHOBBIBATh U JIOKA3bIBATh CYXACHUS, TEM CAMBIM Pa3BUBAIOT JIOTHUECKOE MBIIIICHUE.
Benymas ponb npuHaAIeKUT MaTeMaTHKE U B (JOPMUPOBAHUHN AITOPUTMHUUECKON KOMIIOHEHTHI MBIIUICHHS U
BOCIIMTaHUM YMEHUN JAEMCTBOBATH MO 3aJJaHHBIM aJIFOPUTMaM, COBEPILIEHCTBOBATh U3BECTHBIE U KOHCTPYUPO-
BaTh HOBBIE. B mporiecce pemenus 3a1a4 — OCHOBOM Yy4eOHOH J1eATeIbHOCTH Ha YPOKAaX MaTeMaTUKH — Pa3-
BHUBAIOTCSI TAK)KE TBOPYECKAs U MPUKIIAAHAS] CTOPOHBI MBILIUIEHUSI.

OOyuenne MaTeMaTuke AaET BO3MOXKHOCTD Pa3BUBATh Y 00YYaAIOLIMXCS TOUHYIO, PAllMOHATILHYIO M UH(OpMa-
THUBHYIO pe4b, yMEHHE OTOMpaTh Hauboee MoIXO/SAIINE A3bIKOBbIE, CHMBOJIMYECKHE, IpadyuuecKue cpeacTBa
JUTSL BBIP@XKEHUS CYKICHHUM U HATJISAHOTO UX MPEACTABICHHUS.

Heo0xo1uMbIM KOMIIOHEHTOM 00111e# KyJIbTYphl B COBPEMEHHOM TOJIKOBAHUH SIBJISIETCS 00111ee 3HAKOMCTBO C
METOJIaMU MO3HAHUS JEMCTBUTEIBHOCTH, IPEACTABIECHUE O IPEAMETE U METOAAX MATEMATUKH, UX OTINYUM OT
METOJIOB IPYTUX €CTECTBEHHBIX U TYMaHUTAPHBIX HAyK, 00 0COOEHHOCTAX MPUMEHEHUsI MaTeMaTUKH IS pe-
IIEHUs] HAYYHBIX M MPUKJIAIHBIX 3a7a4d. TakuM 00pa3oMm, MaTeMaTH4ecKoe 00pa3oBaHne BHOCUT CBOM BKJIaJ B
dhopmMupoBaHKE OOIICH KyTbTYpHl YEJIOBEKA.

M3yueHne MaTeMaTHKU TaK)KE CIIOCOOCTBYET ACTETUYECKOMY BOCITUTAHUIO YEJIOBEKA, TOHUMAHUIO KPAaCOTHI U
U3SIIECTBA MATEMAaTUYECKUX PACCYKJIEHUHN, BOCIIPUATHIO TEOMETPUUECKUX (GOPM, YCBOCHUIO UJIEU CUMMET-
pumn.

HEJIU U3YYEHUSA YYEBHOI'O KYPCA "I'EOMETPUSA"

«Marematuky yke 3aTeM Y4UTb HaJ0, 4YTO OHA YM B IOPSAJOK IIPUBOAUTY», — IIUCAJl BEIUKUNA PYCCKUN yde-
HbIit Muxaun BacunseBud JIomoHOCOB. M B 3TOM COCTOMT O1HA U3 JABYX I1€JI€i 00y4eHUsI TEOMETPUH KaK CO-
CTaBHOW 4acTHU MaTEMaTHKH B IIKOJIE. DTOM 1IEJIM COOTBETCTBYET J0Ka3aTebHas JIMHUS [IPENoJaBaHus reo-
Metpuu. Crenys npeacTaBIeHHON paboueil mporpaMme, HaUMHAsI ¢ CEAbMOIO KJlacca Ha YpOKax reoMeTpuu



00YyJarOLINiiCS YUUTCS IPOBOAUTH JOKA3aTEIbHBIE PACCYKICHUS, CTPOUTD JJOTMUECKUE YMO3AKIIOUEHUS, J10-
Ka3bIBaTh UCTUHHBIE YTBEPKIACHUS U CTPOUTHh KOHTPIPUMEPBI K JIO)KHBIM, TPOBOJIUTH PACCYKIAEHUS OT «IIPO-
TUBHOTO», OTJIMYATh CBOIMCTBA OT IPU3HAKOB, POPMYITUPOBATH OOpAaTHBIC YTBEPKICHUS. Y UCHHK, OBJIAJICB-
LM UCKYCCTBOM pacCy>KJaTh, OyJeT MPUMEHSTh €ro U B OKPY>KAIOLIEH JKU3HU.

Kaxk nucan reomerp u nenaror Urops @enoposuy Llapeiru, «ItoapsMu, NIOHUMAKOLIMMU, YTO TAKOE 10Ka3a-
TEJIBCTBO, TPYAHO U JaXKe HEBO3MOXHO MAHUITYJIUPOBaTh». M1 B 3TOM COCTOUT BaKHOE BOCIIUTATENIBHOE 3HA-
YEHUE U3Y4YCHUS T€OMETPUH, IPUCYLIEE UMEHHO OTEYECTBEHHONM MaTeMaTUYeCKOoU mKoie. Bmecre ¢ TeM aB-
TOPBI IPOTPAMMBI PEAOCTEPETAIOT YUUTENS OT U3IUIIHEro popMann3mMa, OCOOEHHO B OTHOLICHUH Havyall U
OoCHOBaHM# reomeTpun. Opanny3ckuii MaremaTuk JKan /[beJOHHE IO 3TOMY ITOBOJY BbICKa3aJics Tak: «HTo
KacaeTcsl IeTUKAaTHOM MPoOIeMbl BBEACHHS «aKCHOM», TO MHE Ka)eTCsl, YTO Ha MEePBbIX MOpax HYKHO BO-
o01ie n3deraTb MPOU3HOCUTH caMo 3TO clloBO. C Ipyroii ke CTOPOHBI, HE CIEAYET YIIyCKaTh HU OJJHON BO3-
MO>KHOCTH JIaBaTh IPUMEPHI JJOTHUECKUX 3aKIIOUEHH, KOTOpbIe Ky/a B O0JbIlel Mepe, 4YeM Uesl aKkCHOM,
SIBJISIIOTCA UCTUHHBIMU U €JUHCTBEHHBIMU JBUTATEIIIMU MAaTEMaTUYECKOTO MBILITICHUS».

Brtopoii nenbro n3ydeHus TeOMETpUU SBISETCSA UCIIOIb30BAHNUE €€ KaK MHCTPYMEHTA MPU PELICHUH KaK MaTe-
MaTHUYECKHX, TaK U MPAKTUYECKUX 3a/1a4, BCTPEUAOLIUXCSI B peabHON KU3HU. OKOHYMBIINNA KypC F€OMETPUH
IIKOJIbHUK JTOJIKEH OBITh B COCTOSIHUU OIPEAETUTh T€OMETPHUIECKYI0 (DUTypy, OMKCATh CJIOBAMU JaHHBIN dYep-
TEX WIM PUCYHOK, HAUTH TIJIOUIA](b 3¢MEJIbHOTO y4acTKa, paCCUNTaTh HEOOXOAUMYIO UIMHY ONITOBOJIOKOH-
HOTO Kabens uiu TpedyeMble pa3Mephl rapaxka Ijs aBTOMOOUIISl. DTOMY COOTBETCTBYET BTOPAsi, BHIUUCIIH-
TEJIbHAs JIMHUS B U3yYEHUN F€OMETPUH B IIKOJE. JJaHHAsl MpaKTUYeCKas JIMHUSA SBIIAETCS HE MEHEE BAXKHOM,
yem niepBasi. Emé [lnaton npeanuceiBan, 4todsl «rpaxaane [IpekpacHoro ropoja Hi B KOeM ciydae He
OCTaBJISUIM TEOMETPHIO, BE/Ib HEMAJIOBAXKHO JJaXKe MOOOYHOE €€ IPUMEHEHNE — B BOEHHOM JI€JI€ Jla, BIIPOYEM,
Y BO BCEX HayKax — JJIs JIYYILEro X YCBOCHHUS: MbI BeJlb 3HaeM, Kakasi OeCKOHEUHas pa3HUIla CYIIeCTBYET
MEXKy YEIOBEKOM IIPUYACTHBIM K T€OMETPUM U HENIPUYACTHBIM». J[JI1 3TOTO yUUTEII0 PEKOMEHIYETCS IO/I-
OupaTh 3a7]a4u MPAKTHUECKOT0 XapaKTepa sl pacCCMaTPUBAEMBIX TEM, YUUTh JETeH CTPOUTH MaTeMaTuye-
CKHME MOJIEJIM PEaIbHbIX KU3HEHHBIX CUTYallUi, IPOBOJIUTH BBIYMCIICHUS U OLICHUBATh aJ€KBATHOCTD ITOJIY-
YEHHOro pe3yibTaTta. Kpaline Ba)KHO MOJYEPKUBATH CBS3U T€OMETPUH C IPYTUMH NPEAMETAMH, MOTUBHUPO-
BaTh UCIOJIb30BaTh ONPEIEICHHS T€OMETPUUECKHUX (PUTYP U MOHATHH, JEMOHCTPUPOBATH IPUMEHEHHE TTOJTY-
YEHHBIX YMEHHMH B (PU3UKE U TEXHUKE. DTH CBSA3M HauloJiee SpKo BUIHBI B TeMax «BekTopsl», «Tpuronomer-
puYecKue cooTHomeHus», «Meroa koopauHaT» u «Teopema [Tudaropar.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

CornacHo yueOHOMY TIaHy B 9 Kiiacce u3ydaercst yaeOHbIi Kypc «I eoMeTpHs», KOTOPBIN BKIIFOUAET CIIETyI0-
IIM€ OCHOBHBIE pa3zieibl cofepkanus: «I'eomerpuueckue GUrypsl 1 UX cBoOicTBay», «M3MepeHHne reoMeTpuye-
CKHX BEJIMYMHY, a TAKXKeE «JleKapTOBbI KOOPIAMHATHI HA INIOCKOCTH Y, «BEKTOPBI», «/|BUKEHHUS INIOCKOCTU» U
«ITpeobpazoBanus mogo0us». Y4eOHBIN IIaH NMpelycMaTpUBaeT U3ydeHrne reOMeTprUr Ha 6a30BOM YpOBHE HC-
X0/ U3 68 yueOHBIX YaCOB B y4€OHOM TOY.

COJEPKAHUE YYEBHOI'O KYPCA "I'EOMETPUA"

Cunyc, kocunyc, TaureHc yrioB ot 0 1o 180°. OcHOBHOE TPUTOHOMETPUIECKOE TOKAECTBO. DOpMYITBI IpHBe-
JICHUS.

Pemenne tpeyronpHukoB. Teopema KOCMHYCOB M TEOpEMa CUHYCOB. PellleHne NpakTH4ecKuX 3a1a4 C UCIOJIb-
30BaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[TpeobpazoBanme mogodus. [lomoO6me COOTBETCTBEHHBIX SJIEMEHTOB.

Teopema 0 Mpou3BEAEHUN OTPEZKOB XOPJ, TEOPEMBI O IIPOU3BEIEHUH OTPE3KOB CEKYLINX, TEOPEMA O KBaApaTe
KacaTeJIbHOM.

Bekrop, 1uHa (Mo1ysb) BEKTOpa, COHANPABICHHbIE BEKTOPHI, IPOTUBOIOJIOKHO HAPABICHHBIE BEKTOPHI, KOJI-
JIMHEAPHOCTH BEKTOPOB, PABCHCTBO BEKTOPOB, OIICpaAll HA/l BEKTOPaMHU. Paznoxxenne BCKTOpa 110 IBYM HE-
KOJUIMHEapHbIM BekTopaM. KoopanHatel BekTopa. CkansipHOE MPOU3BEEHUE BEKTOPOB, IPUMEHEHHE IS
HaXOXJICHUA JJIUH U YIJIOB.

JlexapTOoBbl KOOPAMHATHI HA IIJIOCKOCTH. Y pPaBHEHMSI IPSIMON M OKPY’KHOCTH B KOOPAMHATAX, IEPECEUEHHE
OKpPY>KHOCTEH U MpsMBIX. MeTo1 KOOpJMHAT U €ro MpUMEHEHHE.

IIpaBuibHBIE MHOTOYTOJIBHUKHY. JUIMHA OKPYKHOCTU. ['pangycHas 1 pagquaHHas Mepa yria, BBIYUCICHUE JIUH
IyT OKpy>kHOcTel. [Inomane kpyra, cekTopa, CEerMeHTa.

JIBIDKEHMSI TUIOCKOCTH U BHYTPEHHHE CUMMETpUU GUTyp (3J1IeMeHTapHbIe ipeactasinenus). [lapamiensHblii me-
penoc. [ToBopoT.

IINIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATBI




OcBoenne yuebHOTO Kypca «'eoMeTpusi» JOIKHO 00eceuynBaTh TOCTHKEHHE Ha YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHMs CICIYIONTUX JIUYHOCTHBIX, METANPEIMETHBIX M MPEIMETHBIX 00pa30BaTEeIIbHBIX PE3YIbTATOB:
JJUYHOCTHBIE PE3YJbTATBI

JInuHOCTHBIC pe3yJbTaThl OCBOCHHUS IMPOTPAMMBI Y4eOHOTO Kypca «I eoMeTpHs» XapaKTepUu3yOTCS:
IMaTpuoTHYeCcKoe BOCIIUTAHME:

MPOSIBJICHUEM MHTEpECca K MPOILJIOMY U HACTOSIIEMY POCCUMCKONM MaTeMAaTUKH, ICHHOCTHBIM OTHOIIEHUEM K
JOCTUKEHHSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOW IIKOJIbI, K HUCIIOJIb30BAHUIO ATUX J10-
CTHKCHUH B IPYTHX HayKax W MPHUKJIATHBIX cepax.

I'paxnanckoe M 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S3aHHOCTEH rpaklaHWHA U PeaIM3alliy €ro Mpas, IPeICTaBICHUEM O MaTe-
MaTHUYECKHX OCHOBaX ()YHKIIMOHUPOBAHHMSI PA3IMUHBIX CTPYKTYP, SBICHUH, TPOLIEAYP FPaXKTAHCKOTO 001IIe-
cTBa (BBIOOPHI, OIIPOCHI | TIP.); TOTOBHOCTBIO K OOCYKJICHUIO dTHYECKUX MPOOJIEM, CBSI3aHHBIX C ITpaKTHYe-
CKUM IIPUMEHEHUEM JIOCTHKEHUN HAYKH, OCO3HAHUEM BaKHOCTHU MOpPaJib- HO-3TUYECKUX TPUHLIUIIOB B JEs-
TEJIbHOCTH Y4EHOTO.

TpyaoBoe BociuTanue:

YCTAaHOBKOM Ha aKTUBHOE YYacCTHE B PELIEHUU IPAKTUYECKUX 33]1a4 MATEMATHYE€CKOM HAIPaBIEHHOCTH, OCO-
3HAaHUEM BaXHOCTH MaTEeMaTHYECKOTO 00pa30BaHUs HA MPOTSHKEHUU BCEH KU3HU JJIsl YCIEIIHON Tpodeccro-
HAJIbHOMU JESITETbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHUN;

OCO3HaHHBIM BHIOOPOM U MOCTPOCHUEM HHAUBUAYATBLHON TPAEKTOPUU 00PA30BAHMS U KU3HEHHBIX TJIAHOB C
y4€TOM JTUYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH.

IcTeTHYECKOE BOCIIUTAHUE,

CHOCOOHOCTBIO K AMOIIMOHATILHOMY U ACTETUYECKOMY BOCIIPUSATHIO MATEMATUYECKUX 0OBEKTOB, 33/1a4, pellie-
HH, paCCYKJICHHI; YMEHUIO BUJIETh MATEMATUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

IleHHOCTH HAYYHOI 0 IIO3HAHUS:

OpPUEHTAIIMEH B IEATEIILHOCTH HA COBPEMEHHYIO CUCTEMY HaYYHBIX MIPEICTABICHUN 00 OCHOBHBIX 3aKOHOMEP-
HOCTSIX Pa3BUTHsI YEIOBEKA, MPUPOIBI U 00IIECTBA, TIOHMMAaHHEeM MaTeMaTHUECKON HayKu Kak cheprl dyenoBede-
CKOM JI€SITEIbHOCTH, ATAIIOB €€ Pa3BUTHUS U 3HAYUMOCTH JIJIsI PA3BUTHS [IUBUIIN3ALINH;

OBJIQJICHUEM SI3bIKOM MAaTEMATUKNA U MaTEMaTUUYECKOU KYJIbTYpOH KaK CPEACTBOM ITO3HAHUS MUPA; OBJIAJICHUEM
MPOCTEUIIIMMH HABBIKAMU HUCCIIEIOBATENBCKON JIEITEIHLHOCTH.

dusnyeckoe BOCMTaHUE, POPMHUPOBAHUE KYJIbTYPbI 310POBbS M SMOIHOHAJIBHOI0 0J1arONOJIyYHs:
TOTOBHOCTBIO MPUMEHSITh MAaTeMaTHYECKHE 3HAHUS B MHTEPECaX CBOETO 37I0POBBS, BEJIEHUS 3JJ0POBOT0 o0pa3a
KHU3HU (310pOBOE MUTAHUE, COANIAHCUPOBAHHBIN PEXKUM 3aHATUN U OT/ABIXA, peryisipHas pu3nueckas akTUB-
HOCTB);

c(hOpMHUPOBAHHOCTHIO HaBbIKA pedieKCHH, TPU3HAHUEM CBOETO MpaBa Ha OMUOKY U TAKOTO XKe MpaBa APYyroro
YeJIOBEKA.

IKoJI0rn4ecKoe BOCIUTAHHE:

OpHEHTAIINEH Ha MPUMEHEHNE MaTeMAaTUUECKUX 3HAHUH JJI PEIIeHUs 3a/1a4 B 00JIaCTH COXPAaHHOCTH OKpYKa-
FOLIEHN Cpeibl, IIAHUPOBAHUS NTOCTYIIKOB U OLIEHKU UX BO3MOKHBIX IIOCJIEACTBUN JIJIs1 OKPYKAIOLLEH Cpelbl;
OCO3HaHUEM TII00aTHOTO XapaKTepa SKOJOTHUECKUX TPOOJIEM U MTyTeH UX pPeIieHusI.

JINYHOCTHBIE pPe3y/bTaThl, 00eceYrBaONIUe AJANTANNI0 00Yy4AKIIErocs K U3MEHSIOIHMMCS YCJIOBUAM
COMAJILHOM M NPUPOIHOM Cpeabl:

— TOTOBHOCTBIO K JEHCTBUSAM B YCIIOBHUSAX HEONPEAECIEHHOCTH, TOBBIIEHUIO YPOBHS CBOEH KOMIIETEHT-
HOCTH Yepe3 MPAKTUUYECKYIO A TEIHbHOCTh, B TOM YHCIIE YMEHHE YIUTHCS Y APYTHX JIOJIEH, IproOpe-
TaTh B COBMECTHOM JAEATEIbHOCTH HOBBIE 3HAHMS, HABBIKM U KOMIIETEHLIMU U3 OIIbITA APYTHUX;

— HEO0XO0JIMMOCTHIO B (DOPMUPOBAHNH HOBBIX 3HAHUH, B TOM YHCIIE (HOPMYIUPOBATH UICH, TIOHSATHUS,
TUIOTE3bl 00 00BEKTaX U SBJICHUSIX, B TOM YHCIIE paHee He U3BECTHBIX, OCO3HABATH JE(UITUTHI COO-
CTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE PA3BUTHE;

— CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMAThL CTPECCOBYIO CUTYAIIHIO KaK BBI30B,
TPeOYIOIMH KOHTPMEP, KOPPEKTUPOBATH TPUHUMAEMBIC PEIICHUS U JeHCTBUSI, (POPMYIUPOBATH U OIIe-
HUBATh PUCKH U TTOCIEACTBHS, (POPMHPOBATH OIIBIT.

METANPEJMETHBIE PE3YJIbTATHI
MerTanpeaMeTHble pe3yIbTaThl OCBOSHUS MPOTrpaMMbl yueOHOTo Kypca «I 'eoMeTpusi» XapakTepu3yloTcs OBa-
TICHUEM YHUBEPCANbHBIMU HO3HABAMEIbHBIMU OCLICIBUAMU, YHUBEPCATbHBIMU KOMMYHUKAMUBHBIMU Oeli-
CMBUAMU U YHUBEPCATbHLIMU PESYNAMUGHBIMU OCliCIBUAMU.

1) VHugepcanvhuvle noznasamenshule Oeticmsus 0Oecneyusam Gopmuposarue 6a306blx KOZHUMUBHBIX



npoyeccog 0oyuarowuxcs (0ceoenue Memoo08 NOIHAHUSL OKPYHCAIOUe20 MUpa, npumMeHeHue 102U4ecKux,
ucce008amenbCKux onepayuil, ymeHutl pabomams ¢ uHgopmayueti).
basoBble jlornueckue 1eicTBUA:

BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKH MAaTEMATHUECKUX 00bEKTOB, IOHATHUH,
OTHOIICHUN MEXY MOHATUAMU; (HOPMYIUPOBATH OTPE/ICIICHNUS TOHITHIA; YCTAHABITUBATH CYIIe-
CTBEHHBIN MPU3HAK KJIaCCU(PHUKAIUU, OCHOBAHUS JUIsl 0000IIEHNS U CpaBHEHUs, KpUTEPUU MPOBO-
JMMOTO aHaJIN3a;

BOCIPUHUMATh, POPMYITHPOBATH U IPEOOPA3OBHIBATH CYKICHUS: YTBEPAUTEIbHBIC U
OTpUIATENIbHBIC, eANHIUYHBIC, YACTHBIC U OOIIHE; YCIOBHEIC,

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTHUBOpEUHs B paKTax, JaHHbBIX,
HAOJIOJICHUSAX U YTBEPKACHUSX; IIPEIJIaraTb KPUTEPUHU VISl BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTH-
BOPEUMIA;

JienaTh BBIBOJIBI C MUCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U UHYKTUBHBIX
YMO3aKJIIOYEeHUN, YMO3aKIIFOUEeHUH 110 aHAJIOTUH;

pa3bupath JOKa3aTeIbCTBA MATEMAaTUUECKUX YTBEPKICHUN (TIPSIMBIE U OT IPOTUBHOTO), TPOBOIUTH
CaMOCTOSITENIbHO HECTIOKHBIE TOKA3aTeIbCTBA MaTEMaTHUECKHX (DaKTOB, BRICTpANBaTh apryMEHTAIHIO,
MIPUBOJIUTH TIPUMEPHI M KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC PACCYKIICHUS;

BBIOHpATH CIIOCO0 pelieHrs yueOHoM 3a1auu (CpaBHUBATh HECKOJIBLKO BApUAHTOB PELICHUS,
BBIOMPATh HaNOOJIee MOIXOANIUN C YUETOM CAaMOCTOATENLHO BBIICIEHHBIX KPUTEPUEB).

Ba3oBble HcciienoBaTeIbCKUe JeHCTBUA:

MCIIOJIb30BAaTh BOIPOCHI KaK MCCIIEI0BATEILCKUN HHCTPYMEHT IMO3HAHUS;, (DOPMYIIHPOBATH BOIIPOCHI,
(bUKCUpYIOIIIUE POTUBOPEUHNE, TPOOIIEMY, CAMOCTOSTEIILHO YCTAaHABIUBATh HCKOMOE M TaHHOE, (hop-
MHUPOBATh THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUIO, MHCHHCE,

IIPOBOJIUTH IO CAMOCTOSTEIILHO COCTABJICHHOMY TUIaHY HECJIOMXHBIN SKCIIEPUMEHT, HEOOJIbIIIOE
WCCJICIOBAHKE TI0 YCTAHOBJIICHUIO OCOOCHHOCTEH MaTeMaTHIECKOro 00BEKTa, 3aBUCIMOCTEH
00BEKTOB MEXY COO0I;CaMOCTOSTENLHO (POPMYITUPOBATH 0000IIIEHHUS M BBIBOABI IO PE3ybTa-

TaM TPOBEACHHOTO HAOJIOICHUS, HCCIICIOBAHUS, OIICHIUBATh JOCTOBEPHOCTH ITOJTYYCHHBIX Pe-
3yJbTAaTOB, BBIBOJOB U 000OIICHU;

MIPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE MTPOIIECCa, a TAKKE BBIJBUTATH TIPE/ITIOIOKEHHUS O €T0
Pa3BUTUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmanmeii:

BBISIBJISITH HEZJOCTATOYHOCTh M U30BITOYHOCTH MH(POPMAITNH, JAaHHBIX, HEOOXOAUMBIX TSI peIICHUs
3aJa4H;

BBIOHpaTh, AaHATU3UPOBATh, CHCTEMATHU3UPOBATH M MHTEPIIPETHPOBATH MH(POPMALIUIO PA3ITHUHBIX
BUJIOB U (hOPM MPEICTABIICHNUS,

BbIOUpaTh hopMy mpeacTaBieHrs HHPOPMAIIUU U WILTIOCTPUPOBATH PEIIaeMble 33/Ja4H CXeMaMH,
JuarpaMMamMu, HHOU rpaduKoi U UX KOMOMHAITUSIMU;

OIICHUBATh HAIEKHOCTH HH(POPMAIIUH 110 KPUTEPHSIM, TPEITIOKEHHBIM YUUTEIEM HIIN
chopMyITUPOBAaHHBIM CAMOCTOSTEIHHO.

2) VHusepcanvHble KOMMYHUKAGMUGHBLE Oeticmeusi 00eCcneuusarom chopmupo8aHHOCMb COYUATIbHBIX
HABBIKO8 00YUAIOWUXCAL.
Oo01menue:

BOCIIPUHUMATDH U CbOpMy.]'II/IpOBaTB CYXKACHUA B COOTBETCTBHUH C YCJIOBHUAMHU U LCTIAMHA O6H.[€HI/I$I;
SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTAX, TaBaTh
MOSICHCHUA 110 X0y PCIICHUA 3a1a4i, KOMMCHTHPOBATH HOJ'Iy‘-IGHHBIfI pE3YIbTAT,

B X07Ie 00CYXIeHUS 3aaBaTh BOIIPOCHI MO CYIIECTBY 00CYkK1aeMOil TeMBbI, TPOOJIEMBI, pelaeMoi
3aaa4u, BBICKA3bIBaTbh HACHU, HALICJICHHBIC HA IMTOMCK PEIICHUSA; COIIOCTABJIATE CBOU CYKACHUA C CYXK-
JEHUSAMU JAPYTUX YYaCTHUKOB JIMAJIOTa, OOHAPY)KUBAThH PA3IMUME U CXOCTBO MO3UIIMIA; B KOPPEKT-
HOH opme popMyIHpPOBATH Pa3HOTIIACHS, CBOU BO3PAKEHUS,

MNpEACTaBJIATh PC3YJIbTATHI PCUICHUA 3aa4U, SKCIICPUMCHTA, UCCIICAOBAHUA, ITPOCKTA; CAMOCTOA-
TEJBHO BBIOMPATh OPMAT BBHICTYIUICHUS C YIETOM 3a1a4 MPE3EHTAIINN 1 OCOOCHHOCTEH ayIuTo-
pUH.

CoTpyaHu4ecTBo:

MOHUMATh U UCIIOJIB30BATh MPEUMYIIECTBA KOMAHIHOW U UHAMBUIYaTbHON pabOThI IPU PELICHUN
y4eOHBIX MaTeMaTHUECKUX 3a]a4;
IPUHUMATD 11eJTb COBMECTHOMN JIEATEIBHOCTH, IUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOU pabOTHI,



pacrpenensaTs BUabl paboT, J0roBapuBaThCs, 00CYKIaTh MPOLECC U Pe3yNbTaT paboThl; 0000IIaTh
MHEHHS HECKOJIbKUX JIFO/IEH;
— YYacTBOBaTh B IPYNIOBLIX opMax paboTsl (00CyxkaeHusl, 0OMEH MHEHUSIMH, MO3TOBBIE IITYPMBI U
Ap.);
— BBINOJHATH CBOIO YacTh pabOThI M KOOPAMHUPOBATH CBOM JCHCTBUS C APYTUMH YWICHAMH KOMaH/IbI;
— OLIEHUBATh Ka4eCTBO CBOETO BKJIaJ1a B OOLIMHA IPOIYKT O KPUTEPUSIM, CHPOPMYINPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICHCTBUS.
3) Vuusepcanvuvie pecynamuenvie oeticmaus obecneyusarom hopmuposanue CMblCI08bIX YCMAHOBOK U
JHCUHEHHBIX HABLIKOE MuyHocmu. CaMOOpraHn3aIys:
CaMOCTOSITEJILHO COCTABJIATH IJIaH, AJIFCOPUTM PEIIEHUs 3a/1aui (UJIM €ro 4acTb), BBIOUPATh CIIOCO0 peleHus ¢
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOYKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBAThH BapH-
aHTHI pellIeHUH ¢ y4€TOM HOBON MH(OpMAIUH.
CaMOKOHTPOJIb:
— BIJIAJIETh CIIOCOOAMU CAMOIIPOBEPKU, CAMOKOHTPOJIS IPOLIEcca U pe3ysIbTaTa peleHus
MaTeMaTHYeCKOM 3aa49Hu;
— TpeABHUIETb TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPH PELIEHUHU 33/1a4, BHOCUTh KOPPEKTUBBI B
JeSITeTIbHOCTh Ha OCHOBE HOBBIX OOCTOSITEIILCTB, HAHICHHBIX OMIMOOK, BBISIBIICHHBIX TPYIHOCTEH;
— OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIbHOCTH IOCTaBIEHHOMN 1€ U YCIOBUAM, OOBACHITD
NPUYHHBI JJOCTHKEHUS WIH HeTOCTHKECHUS 1IeITH, HAXOIUTh OIIUOKY, TaBaTh OLIEHKY MPHOOPETEHHOMY
OIIBITY.

HNPEIMETHBIE PE3YJIBTATbBI
OcBoenue yuebHOr0 Kypca «['eoMeTpus» Ha ypOBHE OCHOBHOTO 00IIeT0 00pa30BaHus JIOJDKHO 00SCIICYnBATh
JOCTUKEHHE CIEAYIONINX MPEeIMETHBIX 00pa30BaTeIbHBIX PE3yJIbTATOB:

— 3HaTh TPUTOHOMCTPUYCCKUC (i)YHKIII/H/I OCTPBIX YIJIOB, HAXOAUTH C UX IMMOMOIIBIO PA3JIMYHBIC 3JICMCHTDBL
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA («pellleHne MPSIMOYTOIbHBIX TPEYTOIbHUKOBY). HaxoauTh (¢ moMoIisio
KaJIbKYJIATOPA) AJIUHBI U YIJIbI 17151 HETAOIMYHBIX 3HAYCHU.

— Ilonb3oBatbes hopMynaMu NPUBEIECHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM TOXKAECTBOM JIJISI
HaXO0XICHUS COOTHOIIEHHUH MCXKAY TPUTOHOMECTPUICCKUMU BCINYHNHAMU.

— Hcnonb30BaTh TEOpEMBbI CHHYCOB U KOCUHYCOB JIJIsl HAXOKIEHUS Pa3IUYHBIX SJIEMEHTOB TPEYroJib-
HUKa («pelleHre TPEYroJbHUKOBY), IPUMEHSATh X MPU PELICHUH F€OMETPUUECKUX 3a/1a4.

— Brnazgets nonstusiMu mpeodpazoBaHus MOJ00Ms, COOTBETCTBEHHBIX JIEMEHTOB MOI00HBIX (QUTYD.

— Ilonp30BaTbes cBOMCTBaMU 11O100MSI TPOU3BOJIBHBIX (PUTYP, YMETh BBIYUCIIATH JUIMHBI U HAXOAUTh
yribl y oA00HBIX Guryp. [lpuMeHaTs cBoiicTBa MOAOOMS B MPAKTUYECKUX 3a/1a4ax.
— VYMeTh NpUBOAUTE IPUMEPHI OJTOOHBIX (PUTYP B OKPYKAIOLIEM MUPE.

— Ilonb30BaThcs TEOpEMaMy O IPOU3BEAEHUHN OTPE3KOB XOP/, O IPOU3BEIEHUH OTPE3KOB CEKYILUX, O
KBaJpare KacaTeJIbHOM.

— Ilonb30BaTbcs BEKTOpaMH, TOHUMATh UX T€OMETPUUYECKUHN 1 (PU3HMUECKUN CMBICT, TPUMEHSITh UX B
PEIICHUN TCOMETPUUCCKUX U (1)I/I3I/I'-IeCKI/IX 3a1a4.

— IlpumeHsTH CKansipHOE MPON3BEICHUE BEKTOPOB JUISI HAXOXKACHUS JJIMH U YTJIOB.

— Ilonap30oBaTbCcs MECTOJOM KOOPpAWHAT HA IJIOCKOCTHU, IPUMEHATH €TI0 B PCIICHUH T'€COMETPHUICCKUX U
MPAKTUYECKHX 3a7ad.

— BJ'Ia}IeTB MOHATUAMHU MIPABUIIBHOI'O MHOI'OYT'OJIbHHUKA, JJIMHBI OKPY>KHOCTH, JJIMHBI AYTH
OKPYXKHOCTH M paJaHHON MepHI YTiia, YMETh BBIYUCIATH IJIOMIAAb KPyra U ero 4acTei.

— [IpUMeHATh NOTyYEHHBIE YMEHHUS B IPAKTUYECKUX 3a/1a4aX.

— HaxoauTh ocu (M1 EHTPBI) CAMMETPUHN GUTYD, TPUMEHSTH ABMKCHUS TUIOCKOCTH B IPOCTEHIIINX
CITydasix.

— HpI/IMeHHTB MOJIYYCHHBIC 3HAHUSA Ha IPAKTUKE — CTPOUTH MATCMATHYCCKUC MOACIIN IJIA 3aﬂaqpeanLH0171
’KU3HU U IPOBOJAUTH COOTBETCTBYIOIINE BEIYUCICHUS C IPUMEHEHHEM MTO100MS U TPUTOHOMETPUUYECKUX
GyHKIHH (TT0J163y5Ch, T1€ HEOOXOAUMO, KAIBKYISTOPOM).



TEMATUYECKOE IINTAHUPOBAHUE

Ne  |[HaumenoBanue pazaenon| KomnuecTBo yacoB | [lata Byl nesTenbHOCTH Busl, hopMbl DJIEeKTPOHHBIC

/o W TEM NPOTPAMMBL  lovorey  feonrp. [mpakT KOHTPOJIA (mudpoBrie)

pab6.  [pab. o0Opa3oBaTeibHbBIC
pecypcesl

Pa3znen 1. Tpuronomerpusi. TeopeMbl KOCHHYCOB M CHHYCOB. Penienne TpeyroJibHUKOB.

1.1. |OnpeneneHne TPUTOHO- 2 -OOpMyYIIHPOBATH OMPEICIICHNS TPUTOHOMETPUYUSCKUX GYHKIMI [YcTHBINA onpoc  |https://www.yak-
METPUIECKUX (PYHKIUI TYTBIX U MIPSAMbIX YTJIOB.; lass.ru/p/geometria/9-
yrsios ot 0° 1o 180°. klass/sootnosheniia-

1.2, |Kocuuve i cuave mpsi- 12 -BBIBOJMTE TEOpEMY KOCHHYCOB U TeOpeMy CUHYCOB (¢ pagauycom|l [uceMeHHBII mezhd_u—storonaml-|-

o g erp OIMCAaHHOW OKPY>KHOCTH). ; oTpoc uglami-treugolnika-
MOTO ¥ TYNIOTO yTJIa. py - p - - .
skaliarnoe-proizvedeni_-

1.3. [Teopema KOCHHYCOB. 2 -BLIBOILMVTL TEOpEMY KOCHHYCOB M T€OpeMy CHHYCOB (¢ paauycomTectupoBanue  |9222/sootnosheniia-
(O6006mEnHast), Teopema OTHCAHHOH OKPYKHOCTH).; mezhdu-storonami-i-
CHHYCOB (C pajinyCcoM OITH uglami-treugolnika-
CAHHOM OKDPYXHOCTH) 9281/re-7ad3359e-27dd-

4ae0-9272-8f1ce3e75ec2

1.4. |HaxoxieHue mmH cro- | -PemaTh TPEYroNbHUKY. Onpoc 1o https://resh.edu.ru/sub-
DOH U BeJTMUNUH YITIOB PemaTh mpakTHYeCKHE 3aa4H, CBOAAIINECS K HAXOXKICHUIO MHAUBUTyanbHBIM [ject/lesson/2040/main/
TpEyTOJILHAKOB. Pa3IUYHbBIX 3JIEMEHTOB TPEYTOJIbHUKAX.; KapTOCKam

1.5. |[@opMya mIowmai Tpe- 2 -DopMynHpOBaTh ONPEIEIEHHUS TPUTOHOMETPUUECKUX (GYHKIME |Y cTHBIHM onpoc  |https://skysmart.ru/arti-
YTOJIbHHKA Yepe3 JBE TYIBIX U MPSMBIX yIJIOB.; cles/mathematic/Kak-
CTOPOHDI H YroJI MeskILy -BbIBOUTH TEOpPEMY KOCHHYCOB U TEOPEMY CHHYCOB (C pajiy- nayti-ploshchad'-pryamou-
UM COM OTIMCAHHOW OKPYXHOCTH).; gol'nika

1.6. |PopMyia mIomany ye- 2 -Pemarp TpeyronbHuK.; [TuceMeHHBIT https://www.resol-
THIPEXYTOIbHIKA Yepes3 Pemiath npakTHYeCKUE 3a1a4H, CBOASIINECS orpoc venta.ru/spr/planime-
ero 1MaroHaIM M yrou K HAXOXKCHUIO PA3IMYHBIX 3JICMEHTOB TPEYTOJIbHUKAX. ; try/sgf.htm
MEKTy HUMHU.

1.7. |[Ipaktuueckoe 3 -Pemate npaktuveckue 3agaqn, CBOSAIIHECS TecTupoBanue https://www.resol-
[IpUMEHEeHNUE K HaXOXJICHUIO PAa3IMYHBIX HIIEMEHTOB TPEYTrOJIbHHUKAX. ; \venta.ru/spr/planime-
ITOKA3aHHBIX TEOpEM try/sqf.htm
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Paznen 2. [IpeoOpazoBanue nogodus. Merpuieckue COOTHONIEHHS B OKPY’KHOCTH

21. [[loHsTHE O 2 -OcBanBaTh MOHATHE TTPe0Opa30BaHUS TTOO0US; 'Yernpiit onmpoc  |https://in-
peoOpa3oBaHUM fourok.ru/prezentaciya-po-
rmoao0us



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.resolventa.ru/spr/planimetry/sqf.htm
https://www.resolventa.ru/spr/planimetry/sqf.htm
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

22, CoOTBETCTBEHHEIE 2 -HccnenoBars oTHOLIEHUE TMHEHHBIX 31eMEHTOB (puryp npulllucbMeHHbIi geometrii-na-temu-pro-
SIIEMEHTHI TI0I00HBIX HpeO6pa3OBaHI/II/I HOI[O6I/I§1.; OIIPOC !Zvedeni\/.a'otreZkOV'hord'
uryp. -Haxoauth mpuMepsl mMoa00Hs B OKPYKAIOUICH CHCTBHU- i-sekuschin-2896250.html

TEJILHOCTH. ;
2.3, [Teopema o mpomssee- 2 -BbIBOANTD METPUYECKHE COOTHOLICHUSI MeXK Ty oTpe3kamu [Tectuposanne  |https://in- _
HIH OTPE3KOB XOPJI, TEO- XOpA, CEKYLINX U KacaTeJIbHBIX C UCIIOJIb30BAHUEM BIIUCAaH- fOUFOK-W_/ prezentaclya-po-
peMa O IPOM3BE ICHHH imx %I‘JIOB u HOI[O6HBI%( Tp?erJIbHI/IKOB. OcBauBarh MOHSTHE ?ze\?erggaril\l/;lrﬁi?kt\?—rﬁc-)rd—
OTPE3KOB CEKYIIUX, TEO- PpeobpasoBaHUA OO0 ; . i-sekuschih-2896250.html
peMa 0 KBajpaTe Kaca- -Uccnenosarp OTHOH.IGHI/I? JMHEWHBIX JIEMEHTOB (UTYp IIPU https://interneturok.ru/les-
TeTBHOM. 1IPOOPA30BAHMH NON00MS; son/geometry/9-klass/ito-
-BpIBOIUTH METpUUECKHE COOTHOIIEHUS MEXAY OTPE3KaMU qovoe-povtorenie-kursa-
XOpJ, CEKYLIMX M KacaTeJbHBIX C MCIOJIb30BAHUEM BIIMCAH- geometrii-za-79-
HbIX YTJIOB U HOI[O6HI>IX TPCYIr'OJIbHUKOB.; klassy/tochka-vnutri-i-vne-
Pemate reomerpuueckue 3amaud U 3aJaud U3 peaIbHOM okruzhnosti
PKU3HU C MCII0JIb30BAaHUEM TOI00HBIX TPEYTOJIbHUKOB. ;

2.4. |[IpuMeHeHUe B pelIcHUN 3 -Pemate reomeTpryeckue 3aauun U 3a7aud U3 peanpHoil  [Ompoc mo
reOMETPUYECKHX 3a/1a4 PKU3HH C UCTIOJIB30BAHUEM MOJJOOHBIX TPEYTOJIHLHUKOB.; KapToyKaM

Mtoro mo pazneny 10

Paznen 3. Bektopsl

3.1. (Onpenenenne BEKTOpOB, |2 -Vcrionp30BaTh BEKTOPHI KaK HAIpaBICHHbIE OTPE3KH, MC-YcTHbIA onpoc  |https://www.yak-
CIIOXKCHHUE U PA3HOCTH CJIE/I0BaTh I€OMETPHYECKUi (epeMenienue) u PU3NIeCcKuil lass.ru/p/geometria/10-
BEKTOPOB, YMHOKEHHE (CHJIa) CMBICIIBI BEKTOPOB. klass/vekto_rv—\{:pros—
BEKTOPa HA YMCIIO. transtve-deistviia-s-

3.2. |Dusnueckuii u reomer- |2 -Mcnonk30BaTh BEKTOPHI KaK HAIpPABJICHHbBIE OTPE3KHU, MC-IIMChMEHHbIIT ektorami-9248/opredele-
[PHYECKHI CMBICI BEKTO- ClieZIoBaTh F€OMETPUYECKHH (mepemelieHne) U (hu3ndecKuifonpoc nie-i-fizicheskii-smysl-

vektora-v-prostranstve-
POB. (cua) CMBICIIbI BEKTOPOB.; 0286
-3HaTh ONPEJEIIEHNS CYMMBI M pa3HOCTH BEKTOPOB, YMHOXKe- T
HUsl BEKTOpa Ha YHCII0, UCCIEA0BAaTh T€OMETpUYecKuil u ¢u-
3UYECKHUH CMBICIIBI ATHX OIlepaluil.;

3.3. [Paznoxxenue BekTopa mo |2 -Pemars reomeTpruecKue 3aa4uu ¢ HCIOJIb30BaHHEM BeKTO-{ ectupoBanue  [https://resh.edu.ru/sub-
ITBYM HEKOJJTHHEAPHBIM POB.; ject/lesson/3038/main/
BEKTOpaM.

3.4. |KoopauHaTel BeKTOpa 2 -PacknanpiBate Ha BEeKTOpA. Onpoc https://www.yak-

3.5. [CkamspHoe npouseeae- |1 -HaxoauTs ckajasipHOE NIPOM3BEJAEHUE BEKTOPOB, €r0 NpUMEHE- Y CTHBIN OIpoc lass.ru/p/ qeometr.l.alg-
HIE BEKTOPOB, €ro MpH- HUe U1 HAXOXKICHHS JUTHH U yTJIOB. Klass/ sootnoshenu.aj
MEHEHHUE JUISl HaX OKIe- Mmezhdu-Storonami-i-

HYs JUIUH U YTIIOB. uqla_ml-treuqol_nlka- _

3.6. [Pemrenue 3amau ¢ momo- |1 - Pemath 3a71a41 ¢ MOMOIIBIO BEKTOPOB. [TricbMeHHBIN skaliarnoe-proizvedeni -
I1[bI0 BEKTOPOB orpoc



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
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
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
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
https://interneturok.ru/lesson/geometry/9-klass/itogovoe-povtorenie-kursa-geometrii-za-79-klassy/tochka-vnutri-i-vne-okruzhnosti
https://interneturok.ru/lesson/geometry/9-klass/itogovoe-povtorenie-kursa-geometrii-za-79-klassy/tochka-vnutri-i-vne-okruzhnosti
https://interneturok.ru/lesson/geometry/9-klass/itogovoe-povtorenie-kursa-geometrii-za-79-klassy/tochka-vnutri-i-vne-okruzhnosti
https://interneturok.ru/lesson/geometry/9-klass/itogovoe-povtorenie-kursa-geometrii-za-79-klassy/tochka-vnutri-i-vne-okruzhnosti
https://interneturok.ru/lesson/geometry/9-klass/itogovoe-povtorenie-kursa-geometrii-za-79-klassy/tochka-vnutri-i-vne-okruzhnosti
https://interneturok.ru/lesson/geometry/9-klass/itogovoe-povtorenie-kursa-geometrii-za-79-klassy/tochka-vnutri-i-vne-okruzhnosti
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://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

3.7. [[IpumeneHue BeKTOpoB |1 -IIpuMeHATH BEKTOPHI TSI PEIIEHNS 3a1a4 KUHEMAaTUKK U Me- |TectupoBanme  [9222/skaliarnoe-pro-
IS pEIIeHMsI 3a]1a4 KU- X aHUKHA izvedenie-vektorov-
HEMATUKH U MCXaHUKHU svoistva-9526
KonrposisHas pabora 1 https://znanio.ru/pub/317

Toro mo pazaeny: 12

Pasnea 4. [lekapToBBI KOOPAMHATHI HA MVIOCKOCTH

4.1. |/lekapToBbl KOOpAMHATHI (1 -OcBauBath MOHATHE MPSIMOYTOJIBHON CUCTEMBI KOOPAHHAT,[Y cTHBIH onpoc  |https://infourok.ru/kon-
TOYEK Ha MIIOCKOCTH. IeKapTOBBIX KOOPAMHAT TOUKH.; spekt-uroka-uglovoj-koef-

4.2.  [YpaBHeHHe HpsMOIL 1 -BbiBOINTE ypaBHEHHUE MPSIMOM M OKPY)KHOCTH. ; [TuceMeHHBIH ficient-pryamoj-s-podgo

orpoc

4.3.  [YrnoBoii ko3¢ duiuent, |1 -BoiensTh MONHBIN KBaapaT JJIs1 HAXOXICHHUS 1IeHTpa U pa-lecTuposanue https://www.yak-
TaHTCHC yTJIa HAKJIOHa, yca OKPYKHOCTH I10 €€ YPaBHEHMUIO. ; lass.ru/p/geometria/9-
[apasLIelIbHbIE U IIePIICH- klass/metod-koordinat-
ITMKYJISIPHBIC TIPSIMBIC 9887/uravnenie-okru-

4.4.  |YpaBHeHHE OKPY>KHOCTH. |1 BeIBOgMTE ypaBHEHHE OKPYKHOCTH. Ompoc 1o Zhnosti-uravnenie-pri-

PP 24 ' AT YP pyx g P amoi-12247/re-bbd7dd94-
PTOHK cd7h-473e-b426-

4.5. |[Haxoxnenue koopauHar |1 -Pemiath 3aauv Ha HaXOXKJICHUE TOYEK MEPECEUCHUS Mps-{Y CTHBIA ONpocC 06cch9c0efa3
TOYEK NEPECCUCHHA MBIX M OKPY>KHOCTEH ¢ TOMOILBIO METOJ1a KOOPJIUHAT.;

OKPY>KHOCTH H TIPSMOU

4.6. Mertox koopauHaT ipu (1 -Pemath 3a1aun Ha HaXOXAEHUE TOYEK NepecedeHus: nps-lIncbMeHHbIH https://resh.edu.ru/sub-
[PCIICHUN T'€OMETpPHUYC- MBIX U Opr)KHOCTeﬁ C IOMOIIBIO METO/A KOOPIMHAT.; OIIpOC ject/lesson/2508/main/
CKHX 3a/1a4

4.7. |Mcnosnb3oBaHue Metoaa |2 -Pemrate 3a1aun Ha HaXOXKIEHUE TOYEK IepecedeHus mpsi-Iectuposanne  |https://resh.edu.ru/sub-
KOOPAMHAT B IPAKTHYC- MBIX U OKPYKHOCTEH € TIOMOIIBIO METO/Ia KOOPAUHAT.; ject/lesson/2508/main/
CKHX 3aj1a4ax

Toro mo pasaeny: 9

Pasnea 5. [IpaBuiibHble MHOTOYTOJILHUKH. [UINHA OKPYKHOCTH U IUIOIIAAb Kpyra. Beruucienue miomanei

5.1. [[IpaBHIBHBIC MHOTO- 1 -DopMyIIUPOBATH ONPEJIEIEHIE PABIUILHBIX MHOTOYT0JIb- [ONpoc 1o https://www.yak-
yYTOIbLHUKH, BEIYUCIICHUE HUKOB, HAXOIUTH UX DJIEMEHTHI.; MHAWBUYaJIbHBIM IaSS.rU/p/qeometrla/g' .
X DJIEMEHTOB. -ITonp30BaThHCSI MOHATHEM JUTHHBI OKPY)KHOCTH, BBEIEHHBIM [KAPTOIKAM klass/dlina-okruzhnosti-i-

C IIOMOIIBIO NPABUIBHBIX gl20431h/chad_-lkruqa-
= pravilnye-
[N -OopMyIHpPOBATH ONPEICIICHUE TPAaBHIIBHBIX MHOTOYTOJIb- [¥Y CTHBIH OIIPOC 1=

5.2.  [duciio P U AJrHA OKPYK PMYJIp pen . p yr p mnogougolniki-9246/re-

HOCTH. HHUKOB, HAXOJUTb UX 3JICMCHTHI., ) 083bb30f-8304-4d02-
-ITonb30BaTHCS MOHATHEM JUTMHBI OKPY>KHOCTH, BBEIEHHBIM 2739-40bb351ch45d
C TOMOIIBIO MPABHIIBHBIX

5.3. |[liuna nyru 1 -OopMynHupoBaTh ONpeIeIeHNE TPABUIBHBIX MHOTOYTOJb- [[IMCEMEHHbIH https://www.yak-

OKPY>KHOCTH. HMKOB, HAXOJUTH MX DJIEMEHTBL.; 01poc lass.ru/p/geometria/9-
-ITonp30BaTHCsI MOHATHEM [UIMHBI OKPYKHOCTH, BBEIEHHBIM klass/dlina-okruzhnosti-i-
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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
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
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C IOMOLIBIO MPaBUJIBHBIX

ploshchad-kruga-

9241/dlina-okruzhnosti-

5.4. [Paimannas mepa yrma. |- H;Ifgé)l\il{};ilngBaTb onpez[eneHH.e IpaBUILHBIX MHOTOYT0JIb- (TecTHpoBaHue S loshchad-kruga-0494/re-
» HAXOITH HX SJCMCHTBI, ) 80ba7b3a-e82c-4b90-
-ITob30BaTHCS MOHIATHEM JITMHBI OKPY)KHOCTH, BBEIEHHBIM b115-ed6027b17826
C IMOMOIIBIO MTPABUIIbHBIX
5.5. [[L1owags kpyra u ero 1 -OopMynHupoBaTh ONpeneIeHNe TPaBUILHBIX MHOTOYTOJIb- [ONpoc 1o https://www.yak-
bIIEMEHTOB (CEKTOpa H HIKOB, HAXOUTD MX JJIEMEHTBL; MHIHBUIYaTbHBIM Iass.ru/p/qeometria/Q- N
CerMeHTa). -ITonp30BaThCs MOHATHEM JUIMHBI OKPY)KHOCTH, BBEIEHHBIM [KAPTOIKaM klass/dlina-okruzhnosti-i-
C IIOMOILBIO TPABUIILHBIX ploshchad-kruga- _
5.6. [Bbrumcienne miomaneii |2 -DopMyTUpOBaTh ONpEICICHUE PABUIILHBIX MHOTOYTOJIb- |Y CTHBIH 0mpoc 9241/dlina-okruzhnosti-
o ploshchad-kruga-9494/re-
(HTYp BKITIOHAONIIX HUKOB, HAXOUTh UX DJICMEHTEHL.; ) 30ba7b3a-e82¢-4b90-
BIIEMEHTHI KpyTa. -ITosp30BaTHCSI MOHATHEM UTHHBI OKPY)KHOCTH, BBEIEHHBIM b115-ed6027b17826
C IMOMOIIBIO ITPABUIIbHBIX
l1Toro mo paszaeny: 8 [luCoMEHHbIH
onpoc
Pa3zgen 6. JIBUKeHUS MJIOCKOCTH
6.1. [[Tomsitue o nBixenuu |1 -Pa3bupars npuMepsl, WILTIOCTPUPYIOIINE TOHITHS JBHXKe- [Onpoc 1mo https://www.yak-
[I0CKOCTH HUsl, [ICHTPOB U OCEH CHMMETPHH.; MHIMBUYallbHBIM (|ass.ru/p/geometria/9-
-DopMyIHPOBATH ONPEIEICHHUS MapalIeIbHOTO TIepeHoca, [KapToIKaM klass/dvizhenie-
[TOBOPOTA U OCEBOM CUMMETPHH.; 10434/poniatie-dvizhe-
6.2. |[TapasmtenbHblii nepeHoc, |- -BEIBOIUTE MX CBOMCTBA, HAXOAUTH HEMOABHMKHBIE TOUKH.; |YCTHBIH onpoc  [Niia-sSimmetriia-
OBOPOT M CUMMETPHS HaxoauTp eHTpbl ¥ ocu cUMMeTpuUil mpocTeiiux Guryp 10437/re-150d4afe-
9334-462c-abe7-
22a9b9b43f10
6.3. |Ocu 1 ueHTpHI 1 -[IpuMeHsTh TapaUIeTBHBINA IEPEHOC M CHMMETPHIO TIp  [[IuChMeHHbIH https://infourok.ru/urok-
CHMMeTpHH [pEIICHIH T€OMETPUYUCCKUX 33/1a4 (pa30oupaTh MpUMepbI).;  [ONpoC po-matematike-dlya-
6.4. |[pocreiimmue npumere- |2 -McrionB30BaTh JUIs OCTPOCHHS M necneaoBannii uugpo- [Tectuposarme  [Klassa-pravilnie-
HUs B PEIICHUH 33124 BbIE PECYPCHL.; mnogougolniki-resh-
1178089.html
lToro mo pasaeny: 6
Paznen 7. [loBTopeHue, 000011eHNe, CHCTEMATH3ANNS 3HAHU I
7.1. [[loBTOpeHME OCHOBHBIX -OnepupoBath MOHATUAMU: (Urypa, TOUKa, IpsMasi, yroi, [Onpoc no https.//interneturok.ru/les-
[TOHSITHIT 1 METOIOB KYp- MHOTOYTOJIbHUK, PABHOOE/IPEHHBIN H PABHOCTOPOHHMIA Tpe-  [MHAMBHyatbHbIM [son/algebra/9-klass/ito-
YTOJBHUKH, IIPSMOYTOJIbHBIN TPEYrOJIbHUK, MEnaHa, Ouc-  [KapTodkaM govoe-povtorenie-Kursa-

coB 7—9 ki1accoB, 0000-
[IEHUE U CHCTEMAaTH3a-
LI1s] 3HAHW.

CEKTpHCa U BBICOTA TPEYroJbHUKA, apajliesorpamMm, pomo,
MPSIMOYTOJIbHUK, KBaJpaT, Tpanelus; OKpPY>KHOCTb, Kaca-

algebry-9go-klassa/pov-

torenie-i-sistematizatsiya-
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TeJbHas; PaBEHCTBO U 1o100ue GUryp, TpeyroJbHUKOB; Ia-
[PAJUICIIEHOCTD U TIEPIIEHIUKYISIPHOCTD IPSAMBIX, YTOJI MEXKIY
[PSIMBIMH, CAMMETPUS OTHOCUTEJIBHO TOYKHU U MPSIMOM;
TUTMHA, pacCTOSHIE, BEJIMYMHA YTIIa, TUIONIa b, HEPUMETP.;

kursa-algebry-7-9-klassa-

preobrazovanie-vyra-

zheniy https://www.yak-

lass.ru/p/algebra https://in-

fourok.ru/issle-

7.2.  [[Ipocreiiine reoMeTpu- Hcnonb3oBatk (GOpMyYIIbL: IEPUMETPA U TUIOMIAAN MHOT0- Y cTHBII ompoc dovatelskaya-rabota-po-
aecKue GuTYypHI M HX YTOJIbHUKOB, JUIMHBI OKPY>KHOCTH M IUIOIIAHN Kpyra, 00bEMa matematike-na-temu-
CBOMCTBA. IIPSAMOYI'OJILHOTO MAapaJUICIICTIMIICA. obobshenie-i-sistema-

7.3. [U3mepenue OmnepupoBarh OHATHAMA: GUrypa, TOUKa, npsiMast, yro,  [[(luceMeHHbIH tizaciya-uchebnogo-mate-
reOMETPUUYECKHUX MHOTOYTOJILHUK, PABHOOSIPEHHBIN U PABHOCTOPOHHUI Tpe- [OHPOC riala-kursov-7-9-klassov-
BEITMYMH. YTOJIbHUKH, IPSMOYTOJIbHBINA TPEYTOJIbHUK, MEeIMaHa, Ouc- 4314350.html

CEKTpHCa U BBICOTA TPEYTOJbHUKA, apajlIeorpamMm, pomo,
[IPSIMOYTOJIBHMK, KBaJpaT, Tpanelus; OKpy>KHOCTb, Kaca-
TebHAs; PABEHCTBO M 1o100ue GUryp, TpeyroJbHUKOB

7.4. [TpeyronbHUKN. -OrnepupoBaTh MOHATHAMHA: QUTYpa, TOUKA, TIpsiMasi, yroi,  [Ompoc no
MHOTOYTOJIbHUK, PAaBHOOEIPEHHBIA U PABHOCTOPOHHUMN Tpe- [MHAUBUYaIbHBIM
YTOJIbHUKH, IPSIMOYTOJILHBIN TPEYTOJIbHUK, MelnaHa, ouc-  [KapTotuKaMm
CEeKTpHUCa U BbICOTA TPEYroJbHUKA, apajiienorpaMmm, pomo,
[IPSIMOYTOJIBHUK, KBaJApaT, TPAIELMs; OKPYKHOCTb, Kaca-
TebHasl; paBEHCTBO U 1101001€e (pUryp, TpeyrojbHUKOB

7.5. |[[TapannensHele u -OnepupoBaTh MOHATUSAMHU: PUTYpa, TOUKA, psiMasi, yroji,  |YCTHeI onpoc  [https://www.yak- )
[EpIEHINKYIAPHbIE MHOTOYTOJIbHUK, paBHOOEIPEHHBIN U paBHOCTOPOHHUI Tpe- lass.by/p/ r_naterr_1at|ka/ 5-
[psIMBIE. YTOJIBHUKH, IPSIMOYTOJIBHBIH TPEYrOJIbHUK, MeIMaHa, Ouc- klass/nagliadnaia-ge-

CEeKTpHCa U BbICOTA TPEYroJbHHUKA, apajienorpaMm, pomo, ometriia-12325/parallel-
[PSMOYTOJIBHUK, KBAJIPAT, TPAICIHs; OKPY)KHOCTH, Kaca- nye-i-perpendikuliarnye-
TeJbHas; PaBEHCTBO U 1oj100ue GUryp, TpeyroJibHUKOB; Ma- priamye-12353
[PAIUIETIBHOCTD Y NEPIEHAUKYIIPHOCTD IPSIMBIX, YTOJI MEKIY
[IPSIMBIMU, CAMMETPHSI OTHOCUTEIILHO TOYKHU U IIPSMOI;
JUIMHA, paCCTOsIHUE, BEIMYHMHA YIJIa, IUIOIIAb, IEPUMETP.;
Vcnonb30Bath (OpMYIIbL: IEPUMETPA U TUIOMIAAN

7.6. |OKpY’KHOCTB 1 KpYT. -OrieprpoBaTh MOHATHAMH: (PUTYpa, TOUKA, IpsiMasi, yroi,  [[luceMeHHbIi https.//www.yak-
MHOTOYTOJIbHUK, paBHOOEIPEHHBI U paBHOCTOPOHHUI Tpe- [0TPOC lass.ru/p/geometria/9-

YTOJIEHUKH, IPSIMOYTOJILHBIN TPEYTOJIbHUK, MEeTHaHa, Onc-
CEeKTpHCa U BBICOTA TPEYroJbHHUKA, apajiesorpaMm, pomo,
MPSIMOYTOJTBHUK, KBaJpaT, TPAIIEIUs; OKPY)KHOCTb, Kaca-
TeJbHas; PABEHCTBO U 101001e GUryp, TPEYTrOJIbHUKOB; Ta-
[PaJUICIIEHOCTD U TIEPIIEHINKYISIPHOCTD IPSAMBIX, YTOJI MEXKIY
[PSIMBIMH, CAMMETPHUSI OTHOCUTEJIBHO TOYKHU U MPSIMOM;
TUTMHA, pacCTOSHIE, BEJIMYMHA YIiIa, TUIONIa (b, HEPUMETP.;

Mcnonp30Bath (OPMYIIBL: IEPUMETPA U TUIOIIAAN

klass/dlina-okruzhnosti-i-

ploshchad-kruga-

9241/dlina-okruzhnosti-

ploshchad-kruga-9494
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7.7. |[[eomerpuueckue
[MOCTPOCHHS.

-OnepupoBath NOHITHSIMH: (PHUTypa, TOUKA, IPsMAasi, yrod,
MHOTOYTOJIbHUK, PAaBHOOEIPEHHBIN U PaBHOCTOPOHHUMN Tpe-
YTOJIbHUKH, TIPSIMOYTOJILHBIN TPEYTOJIbHUK, MeIHaHa, ouc-
CEKTpHCA U BbICOTA TPEYTOJIbHUKA, MTapaJuIesorpaMm, poMo,
[IPSIMOYTOJIbHMK, KBaJpaT, TPaNelus; OKpPY>KHOCTb, Kaca-
TeJbHAasl; paBEeHCTBO U 1101001e PUryp, TpeyrojibHUKOB; I1a-
[paJLIENIBHOCTD U MIEPIEHANKYIISIPHOCTD MPSAMBIX, YTOJ MEXKIY
[IPSIMBIMH, CAMMETPHSI OTHOCUTEIILHO TOYKU U IIPSIMOIA;
[UIMHA, paCCTOSIHUE, BEIMUMHA YIUIa, TUIOIIA b, IEPUMETP.;
Mcnionb30Bath (OpMyIIbL: IEpUMETpa U IIOHIAIN

TecTupoBaHue

https://infourok.ru/urok-

okruzhnost-geometriches-

kie-postroeniya-

4502905.html

MToro no pasgeny:

OBLIEE KOJIMYECTBO YA-
COB I10 ITPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHMUE 9 reomeTpus

aaTa Tema ypoka
No IU1aH ¢bakr
IloBTOpeHue — 4 yaca

1. [Tomo6GHBIE TPEYTONBHUKH

2. Yetpipexyronpuuku. [Tnomanu reomerpuyeckux puryp

3. Brincansble, onMcaHHbIe U IICHTPAJIbHBIC YTIIbI

4. Jluaznocmuueckas Konmpoavhas paboma

Tpuronomerpus. TeopemMbl KOCMHYCOB U CHHYCOB. Pelnienue TpeyrojibHuKoB — 16 yacon

S. Ornpenenenue TpuroHomeTpudeckux GyHkui yrios ot 0° no 180°

6. Onpenenenre TpuroHoMeTpuueckux GyHkKIui yritos ot 0° qo 180°

7. Kocunyc 1 cuHyC npsiMoro u TyInoro yria

8. KocuHyc u cuHyC nNpssMoro u Tymnoro yria

9. Teopema KOCUHYCOB

10. Teopema cuHyCcOB (C palyCOM OMHUCAHHON OKPYKHOCTH)

11. Haxoxaenue 1mH CTOPOH TPEeyroJIbHUKOB

12. Haxo>xieHrne BeJIMYiH YIIJIOB TPEYTOJIbHUKOB

13. dopmya IUIOLIAIA TPEYTroJIbHUKA Yepe3 IBE€ CTOPOHBI U YTOJ MEXKTY
HAMMA

14. 3as1auy Ha BBIYMCIICHHE IUIONIAIU TPEYTOJIbHUKA

15. dopmyna mIonaal YeThIPEXYTOIbHUKA YepPe3 €ro JUAroHaIH U Yol
MEXIy HUMH

16. 3agaun Ha BBIYHUCIICHUE TIIOMIAAN YeThIPEXYTOIbHUKA

17. Pemenune TpeyroisHUKOB

18. Pemienue TpeyronbHUKOB

19. IToBTOpeHue 1o reme « TpUroHOMETPUSD)

20. Konumponvnas pabomaNel no meme « Tpuzonomempusn»

IIpeo6pa3zoBanue nogodousi. Merpuyeckue cOOTHOIIEHHUsI B OKPYKHOCTH — 10 yacoB

21. IToHsiTHE O Mpeobpa3oBaHUM TOI0OMS

22. I'omoterus. [Tomo6ue B )xu3HU

23. COOTBETCTBEHHBIE 3JIEMEHTHI I0JI0OHBIX (UTYD

24, IlepumeTpsl 1 mIOIAAM NOKOOHBIX GUTYD

25. Teopema 0 NpOU3BEIEHUN OTPE3KOB XOPI

26. Teopema 0 NpoU3BEIEHUHN OTPEZKOB CEKYIIUX

217. Teopema o0 KBagpare KacaTeJabHOU

28. IIpuMeHeHne B pellieHn reOMEeTPUUYECKHX 3a/1a4

29. [ToBTrOopenue no Teme «IIpeodbpazoBanue mogobusi. MeTpudeckue co-
OTHOIICHUST B OKPY>KHOCTID>

30. Konmpononas pavoma Ne2 no meme «llpeodpazosanue noooous.
Mempuueckue cOOMHOULIEHUS 8 OKPYIHCHOCHU))

BekTopsl — 12 yacoB

31. Onpenenenre BEKTOPOB

32. Cio’)keHre W Pa3HOCTh BEKTOPOB

33. YMHOXEHHE BEKTOpa Ha YUCIIO

34. PU3NYECKUN U TEOMETPUYECKUN CMBICII BEKTOPOB

35. Pa3noxeHne BeKTopa 1o JIByM HEKOJJTMHEAPHBIM BEKTOPaM

36. Pa3noxeHne BeKTopa 1o JIByM HEKOJJTMHEAPHBIM BEKTOPaM

37. KoopauHaThel BekTOpa

38. CBs13p MEXIy KOOPJAMHATAMH BEKTOPa U KOOPJIMHATAMH €r0 Havyayla u
KOHIIQ

39. CkansipHOoe Tpou3BeIcHUE BEKTOPOB




40.

Penienue 3a1a4 ¢ MOMOIIBIO BEKTOPOB

41. [TprmeHeHne BEKTOPOB JUIsl peIeHUs 3aa4 KHHEMAaTUKU U MEXaHHUKHU
42. Konumponvnasn paboma Ne3 no meme «Bexmopuoi»
JleKapToBbI KOOPIAHHATHI HA MJIOCKOCTH — 9 4acoB
43. JlexkapToBBI KOOPAWHATHI TOYEK HA TIIOCKOCTH
44, YpaBHEeHHE IPSIMOU
45, VYrioBoit ko3¢ PUIMEHT, TAHTCHC YTJila HAKJIOHA, MapalyIeIbHbIC U
MEePIICHINKYJISIPHBIC TPSIMbIS
46. YpaBHEHHE OKPY>KHOCTH
47. Haxoxaenne KoopJMHaT TOYEK MepecedeHUs OKPYKHOCTH U MPSIMOI
48. Meto KOOpAMHAT NPU PEHICHUH T'€OMETPUUECKUX 3a/1a4
49. Hcnonp30BaHMe METO/Ia KOOPAMHAT B MPAKTUYSCKUX 3a]1a4ax
50. MeTo KOOpAMHAT B MPAKTUUECKUX 3aJ1adax
51. Konumponvnaa paboma Ned no meme «/[ekapmogvt Koopounamul Ha

njiocKkocmu)»

IIpaBuJbHBIE MHOT

OyIroJIbHUKH. JIJIMHA OKPYKHOCTH M IUIOIAAb Kpyra. Beluucienue miomajaei — 8 yacon

52. IIpaBmiibHBIE MHOTOYTOJIBHUKH, BEIYMCIICHUE UX DJIEMEHTOB
53. Uucno m v 1JIMHa OKPY>KHOCTH
o4, JliMHa nyru OKpy>KHOCTH
55. Pannannas mepa yrna
56. ITiomane kpyra
57. ILromans cexTopa U cerMeHTa
58. [Tnomaau ¢uryp, BKIIOYAIOMIUX 3JIEMEHTHI KpyTa.
59. Konumponvnaa paboma Ne5 no meme «Ilpasunvnvle MmH020y2016HUKU.
VInuna okpysxcnocmu u niouwiaos Kpyza. Beltuucnenue niouwiaoeii»
JIBMKEHHSI ILIOCKOCTH — 6 4acoB
60. ITonsaTHE O ABUYKEHUH IIIOCKOCTH
61. [TapannensHbIN IEpEeHOC
62. IToBopoT U cummeTpus
63. OcH ¥ IEHTPBI CHMMETPUH
64. [Ipocreitmye npuMEeHEHNs] B pEIIEHNH 331a4
65 Hmozosas ammecmayus. Konmponvnas paboma Neb
IToBTOpenue — 3 yaca
66. ITono6GHBIE TPEYTOIBHUKH
67. Yetnipexyronsuuku. [Tnomanu reomerpuyeckux puryp
68. TeopeMbl CHHYCOB U KOCHHYCOB




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'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/
«uaTepueTYpox» —. https://interneturok.ru/
Oo0pazoBarenbHas miargopma «Jlekray . https://lecta.rosuchebnik.ru/
https://edu.skysmart.ru/
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