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IHOACHUTEJIBHAA 3AIINCKA

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O KYPCA "I'EOMETPUSA"

Pabouas nporpamma o yuebnomy kypcy "['eomerpus” s oOyqaronuxcst 9 kiaaccoB pazpaboTaHa Ha OCHOBE
denepanbHOro rocyJapCTBEHHOI0 00pa30BaTeIbHOIO CTaH1apTa OCHOBHOT'O O0IIEro 00pa3oBaHMs C y4ETOM
Y COBPEMEHHBIX MUPOBBIX TPEOOBAHMIA, IPEABABISIEMbIX K MATEMAaTHUYECKOMY 00pa30BaHMIO, U TPAJAUIIUI
poccuiickoro o6pazoBaHusl, KOTOpbIE 00E€CIEUNBAIOT OBJIA/ICHUE KIIFOYEBBIMH KOMIIETEHIIUSMHU, COCTABIISIO-
[IMMHU OCHOBY JUISI HEIPEPBIBHOTO 00Pa30BaHUS M CAMOPA3BUTHS, @ TAKXKE LIETOCTHOCTH OOLIEKYIBTYPHOTO,
JIMYHOCTHOTO U M03HABaTEIbHOIO Pa3BUTHUSA 00ydaromuxcs. B nporpamme yureHs! uaeu u nojgoxenus Kon-
LETIIUK Pa3BUTHSI MaTeMaTH4decKkoro oopasoanus B Poccuiickoit deneparuu. B snoxy mudpooii Tpancop-
MaIiH BceX cep 4eT0BEYECKO AeATEIIbHOCTH HEBO3ZMOXKHO CTaTh 00pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM
0e3 6a30BOI MaTeMaTUYECKON IIOJrOTOBKU. YIKe B LIIKOJIE MAaTEMATUKA CIIY>KUT OIOPHBIM IIPEIMETOM IS
M3YUYEHHS] CMEXHBIX AUCIUIUINH, a TIOCJIE IKOJIbI pealbHOW HEOOXOIMMOCTBIO CTAHOBHUTCSI HETIPEPHIBHOE 00-
pa3oBaHue, 4yTo TpeOyeT MOJHOLEHHOH 0a30Boi 00111e00pa30BaTeIbHON NOATOTOBKH, B TOM YHUCIIE U MaTeMa-
THYECKOMU.

310 00yCIOBIEHO TEM, UTO B HAILIM JIHU PACTET YUCIIO MPpOodeccuil, CBA3aHHBIX ¢ HEMOCPEACTBEHHBIM IPUMEHE-
HUEM MaTeMaTUKU: U B cepe IKOHOMUKHU, U B OU3HECE, U B TEXHOJIIOTMUECKUX 00JIaCTAX, U 1aXKe B TyMaHUTap-
HBIX cepax. Takum 00pazom, Kpyr LIKOJbHUKOB, AJIs1 KOTOPBIX MaTeMaTHKa MOKET CTaTh 3HAYMMBbIM IIpeIMe-
TOM, PacIIUpPsIETCS.

ITpakTHyeckas MoJe3HOCTh MaTeMaTUKH 00YCIIOBIIEHA TEM, YTO €€ IPEIMETOM SBISAIOTCS (PyHIaMEHTaIbHbIE
CTPYKTYPHI HAIlIEr0 MHUpPa: MPOCTPAHCTBEHHBIE ()OPMBI M KOJIMYECTBEHHBIE OTHOMICHHUS OT MPOCTEHIINX, YCBa-
MBAEMbIX B HEMOCPEACTBEHHOM OIIBITE, 10 IOCTATOYHO CJIOMKHBIX, HEOOXOIUMBIX JUIS Pa3BUTHUS HAYYHbBIX U
MPUKJIAIHBIX UAeH. be3 KOHKPEeTHBIX MaTeMaTU4YECKUX 3HAaHUH 3aTPYAHEHO IOHUMAaHUE MPUHIUIIOB YCTPOii-
CTBA U MCII0JIb30BAaHMsI COBPEMEHHOIN TEXHUKH, BOCIIPUATUE U MHTEPIPETaLUs Pa3HOOOPa3HOH coluanbHOM,
HKOHOMHYECKOM, TIOTUTHIECKOH nH(popMaryu, Manod(h(HeKTHBHA TOBCETHEBHAS TPAKTHYECKAS IESATEIb-
HocTh. KakioMy 4yenoBeky B cBOEH JKU3HU MPUXOAUTCS BBIIOIHATH PACYETHI U COCTABIIATH aJITOPUTMBI, HAXO-
IMTH ¥ IPUMEHATH (POPMYJIBI, BIAIETh MPAKTHUECKUMH MTPHEMAaMH TEOMETPUIECKUX H3MEPEHHUI U TTOCTPOe-
HUH, YuTaTh UH(HOPMALIHIO, IPECTABICHHYIO B BUJIE Ta0JIUL, TMarpaMM U rpaukoB, )KUTh B YCIOBUSAX He-
OTpeIeNIEHHOCTU U IOHUMATh BEPOSITHOCTHBIN XapaKTep ClydallHbIX COOBITHH.

OnHOBpPEMEHHO € pacuIMpeHreM chep NpUMEHEHNs MaTeMaTHKU B COBPEMEHHOM 00111ecTBe BCE OoJiee Bax-
HBIM CTAaHOBHUTCSI MATEMaTUYECKHUI CTUIIb MBIIUIEHUS, TPOSBIISIONINICS B ONPEIEIEHHBIX YMCTBEHHbBIX HaBbI-
Kax. B mponecce n3ydeHust MaTeMaTUKH B apCeHAIl IPUEMOB M METO/I0B MBIILICHHS YEJIOBEKA ECTECTBEHHBIM
00pa30M BKJIIOYAIOTCSI UHIYKIMS U JeAYKIIHs, 00001IeHe U KOHKpeTU3allus, aHallu3 U CUHTE3, Ki1accuuka-
IIUS M cUcTeMaTH3anus, abcTparupoBanue U aHanorus. OObeKThl MaTEMAaTHUYECKUX YMO3AKIIOUEHUH, TpaBuiia
UX KOHCTPYMPOBAHHUS PACKPHIBAIOT MEXaHU3M JIOTUYECKUX ITOCTPOEHHM, CIOCOOCTBYIOT BEIPAOOTKE YMEHUS
¢dbopMynHMpoBaTh, 0OOCHOBBIBATD U I0KA3bIBATH CYX/IEHUS, TEM CaMbIM Pa3BUBAIOT JOIMUYECKOE MBIIIICHHE.
Benymas ponb npuHaaneXUuT MaTeMaTHKE U B (JOPMUPOBAHUHN AITOPUTMUUECKON KOMIIOHEHThI MBIIIIEHUS U
BOCIIMTAHUH YMEHUH AEUCTBOBATH 110 3aJaHHBIM aJICOPUTMaM, COBEPILIEHCTBOBATH U3BECTHBIE M KOHCTPYUPO-
BaTh HOBBIE. B mporiecce pemienus 3a1a4 — OCHOBOW y4eOHOM AESITEIbHOCTH Ha YPOKaxX MaTeMaTUKU — pa3-
BHUBAIOTCSI TAK)KE TBOPYECKAS U MPUKIIAZAHASI CTOPOHBI MBILIUICHUS.

OO6yuenne MaTeMaTHKe AaE€T BO3MOXKHOCTh pPa3BUBaTh Y 00yUaroUMXcs TOUHYIO, pallMOHATIbHYIO U HH(pOpMa-
TUBHYIO pe4b, yMEHUE OTOMPATh HauboJIee MOAXO/AIINE SI3bIKOBbIE, CHMBOJIMYECKHE, IpaduuecKrue CpeicTBa
JUTS BBIPQYKEHUS CYXKACHUN U HArJISAHOTO UX MPEICTaBICHHUS.

Heo6x0auMbpIM KOMITOHEHTOM OOI1IeH KYJIbTYphl B COBPEMEHHOM TOJIKOBAHUU SIBJIIETCS 00111e€ 3HAKOMCTBO C
METOJIaMU MMO3HAHUS JeMCTBUTEIbHOCTH, IPEACTABIEHUE O MPEAMETE U METOAaX MaTEMATUKH, UX OTJINYHMA OT
METO/IOB IPYT'HX €CTECTBEHHBIX U TYMAaHUTAPHBIX HAYK, 00 OCOOEHHOCTSIX MPUMEHEHUsI MaTEeMaTUKH JIJIs pe-
IIeHMs] HAyYHbIX U IPUKIAIHBIX 337a4. Takum 00pa3oM, MaTeMaTnyeckoe 0Opa3oBaHue BHOCUT CBOI BKJIal B
(dbopmupoBaHue 00IIEeH KyIbTyphl YeOBeKa.

N3ydyeHne MaTeMaTHKHU TaKXe CIIOCOOCTBYET ICTETUYECKOMY BOCIIMTAHUIO YEJIOBEKA, TOHUMAHHUIO KPAacOThI U
U3AIIeCTBa MATEMATUYECKUX PACCYKICHHH, BOCIIPUATUIO T€OMETPUUECKUX (POPM, YCBOCHUIO HJIEH CUMMET-
pHH.

HEJHN U3YYEHUA YYEBHOI'O KYPCA "I'EOMETPUA"

«MateMaTHKy yKe 3aTeM Y4UThb HaJl0, YTO OHA YM B OPSAJOK MPUBOAUTY», — MHCAJ BEJIUKUHN PYyCCKUM yue-



HbIi Muxaun BacunbeBuu JIomoHOCOB. M B 3TOM COCTOUT OIHA U3 ABYX IleNieil 00yUeHUsI TeOMETPUU KaK CO-
CTaBHOM 4aCTH MATEMATHKH B IIKOJIE. DTOM LIEJIM COOTBETCTBYET JOKAa3aTeNIbHAas JIMHUS MPETIOJaBaHus reo-
Metpun. Cremyst IpeCTaBICHHON paboueii mporpaMMe, HAYMHAS ¢ CEABMOT0 KJIacca Ha YPOKax reOMEeTpuu
00y4aroIUiCs yYUTCS POBOIUTH JI0Ka3aTeIbHbIE PACCYKIEHUS, CTPOUTD JIOTHUYECKHE YMO3AKIIOUEeHHUS, J10-
Ka3bIBaTh UCTUHHBIE YTBEPKACHUS U CTPOUTHh KOHTPIPUMEPHI K JIO)KHBIM, TPOBOJIUTH PACCYKIEHUS OT «IIPO-
TUBHOT'O», OTJIMYATh CBOMCTBA OT MPU3HAKOB, (POPMYIHPOBATH OOpATHBIC YTBEPKACHUS. Y YCHUK, OBIIA/ICB-
IV KUCKYCCTBOM PacCyKaaTh, OyJIeT MPUMEHSTh €T0 U B OKPYKAIOIICH JKU3HH.

Kaxk nucan reomerp u nenaror Urope @enoposuy Llapeiru, «itoapMu, IOHUMAOUIMMU, YTO TaKOE 10Ka3a-
TENBCTBO, TPYAHO U JaKE HEBO3MOKHO MAHUITYJIUPOBATh». M B 3TOM COCTOUT BaKHOE BOCIIUTATEILHOE 3HA-
YEHUE U3YUYCHUS T€OMETPUH, IPUCYIIEE UMEHHO OTEYECTBEHHOM MaTeMaTHYecKou 1mkose. Bmecre ¢ Tem aB-
TOPBI MPOTPAMMBI MPEAOCTEPETAIOT YUUTEIS OT U3IHUIIHEr0 (opMann3Ma, OCOOEHHO B OTHOIICHUH HaYall U
OoCHOBaHM# reomeTpun. @paniry3ckuii Mmatematuk JKan J[beqoHHE IO 3TOMY MOBOAY BbICKa3ayics Tak: «4To
KacaeTcsl IeJIMKaTHOM MpoOJieMbl BBEJICHUS «aKCHOM», TO MHE Ka)KETCsl, YTO Ha MEePBBIX MOpax HYXKHO BO-
o0mie n3bderaTb MPOU3HOCUTH CaMo 3TO c10BO. C IpYyroii e CTOPOHBL, HE CIEAYEeT YIyCKaTh HU OJJHOU BO3-
MOHOCTH JIaBaTh MPUMEPHI JIOTHUECKUX 3aKIIIOUEHUM, KOTOPBIE Kya B OOJbIIEH Mepe, YeM Uesl aKCUOM,
SIBJISIFOTCSA UCTUHHBIMU U €JUHCTBEHHBIMU JBUTATEIIIMU MAaTEMaTHYECKOTO MBILIJICHUS».

Bropoii 1enbio n3ydeHus TeOMeTpHUU SBISETCS UCIIOIb30BAHNUE €€ KaK MHCTPYMEHTA NP PEIICHUH KaK MaTe-
MaTUYECKHX, TaK U MPAKTUUECKUX 3a/a4, BCTPEUYAIOUIUXCS B pealibHOM KU3HU. OKOHUMBIINN KypC T€OMETPUHU
IIKOJIBHUK JIOJDKEH OBITh B COCTOSTHUU ONIPEIETUTh TEOMETPUUECKYIO (DUTYPY, ONMKCATh CIIOBAMU JTAHHBIN Yep-
TEX WM PUCYHOK, HAUTH IIOMIAh 3€MENBHOTO YYaCTKa, PACCUUTATh HEOOXOJUMYIO UIMHY OMTOBOJIOKOH-
HOTO Kabess uiu TpedyeMbIe pa3Mephl rapaxka Jijisi aBTOMOOUIISI. DTOMY COOTBETCTBYET BTOPAsi, BEIUUCITH-
TeJIbHAas JIMHUS B U3yUYEHUU F€OMETPUH B LIKOJE. JlaHHAas MpakTUYecKas TMHUSA SBJIETCS HE MEHEE BAXKHOM,
gyewm riepBasi. Emé [lnaton npeanuckiBa, 9To0sl «rpaxkaane [IpekpacHoro ropoja Hi B KOEM ciiydac He
OCTaBJISUTH TEOMETPHIO, BEIb HEMAJIOBAXXHO JJakKe MOOOYHOE e€ MPUMEHEHHE — B BOGHHOM JIeJIe 4, BIIPOUEM,
Y BO BCEX HayKaxX — JIJIs JIy4IIETO UX YCBOEHUS: MBI BEJlb 3HAeM, Kakasi 0ECKOHEUHast pa3HUIlA CYIIECTBYET
MEXy YEJIOBEKOM IIPUYACTHBIM K T€OMETPUU U HENIPUUYACTHBIM». JlJI1 3TOTO YUUTEI0 PEKOMEHYEeTCs TOI-
OupaTh 337291 PAKTHYECKOTO XapaKTepa sl pACCMAaTPUBAEMBIX TEM, YUUTh JETCH CTPOUTH MaTeMaTHye-
CKHME MOJIEJIH PeabHbIX KU3HEHHBIX CUTYallUii, IPOBOIUTH BHIYMCIEHUS U OLIEHUBATh aJIeKBATHOCTD IOJIY-
YEeHHOTO pe3yiibrara. KpaliHe Ba)XHO MOAUEPKUBATH CBS3U T€OMETPHUU C IPYTUMHU MPEAMETaMU, MOTUBUPO-
BaTh UCIOIB30BATh ONPEACTICHHS T€OMETPUIECKHUX (DUTYP U MOHITHI, TEMOHCTPUPOBATH MPUMEHEHHE TTOJTY-
YEHHBIX YMEHUH B (DU3UKE U TEXHUKE. DTH CBSI3U HauboJiee SpKo BUAHBI B TeMax «Bekrops», «Tpuronomer-
pUYecKHe COOTHOIIEeHUsD», «Metoa koopauHat» u «Teopema [Tudaropar.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yueOHOMY MiaHy B 9 kiacce u3zydaercst yaeOHbIit Kype «I'eoMeTpusi», KOTOPBINA BKIIFOUAET CIEAYIO-
e OCHOBHBIE pa3fieibl coaepxanus: «I'eomerpudyeckue GUTyphl U X CBOMCTBay, «M3mMepeHne reomeTpuye-
CKHX BEJIMYHMHY», a TaKXKe «J[eKapTOBbl KOOPAUHATHI Ha IIIOCKOCTHY, «BeKTOpBI», «/|BUKEHUS MIIOCKOCTU» U
«IIpeobpazoBanus MoA0OHUs». YUeOHBIN MIIaH MPeAyCMaTPUBAET U3yUYE€HHUE TEOMETPUU Ha 0230BOM ypOBHE HC-
X071 U3 68 y4eOHBIX YacoB B y4eOHOM TOAYy.

COIEPKAHUE YYEBHOI'O KYPCA "I'EOMETPUS"

Cunyc, kocuHyc, TaureHc yrioB ot 0 1o 180°. OcHOBHOE TPUTOHOMETPUYECKOE TOKAeCTBO. DOpMYIIbI IpHBe-
JICHUS.

Pemenne TpeyronbHUKOB. Teopema KOCHHYCOB M TEOPEMA CUHYCOB. PellleHne NpakTHYecKuX 3a/1ad ¢ UCTIOJIb-
30BaHUEM TEOPEMbI KOCUHYCOB M TEOPEMbI CHHYCOB.

ITpeoOpaszoBanue mopodus. [To1o0ue COOTBETCTBEHHBIX FIEMEHTOB.

Teopema o npou3BeACHUN OTPE3KOB XOP/, TEOPEMBI O IPOU3BEIEHUHN OTPE3KOB CEKYIINX, TEOpEMa O KBaJpaTe
KacaTeJIbHOU.

BekTop, uinHa (MOAY/Ib) BEKTOPA, COHAIIPABIEHHBIE BEKTOPBI, IPOTUBOIIOJIOKHO HAMPABICHHbIE BEKTOPHI, KOJI-
JIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpalluU HaJl BEKTOpaMHU. PaznokeHue BeKTopa 1o JByM He-
KOJUIMHeapHbIM BekTopaM. Koopannatel BekTopa. CkansipHOe MpOU3BeIeHIE BEKTOPOB, IPUMEHEHHE IS
HaXO0XACHUS JUIMH U YIJIOB.

JlexapTOoBbI KOOPAUHATHI Ha MJIOCKOCTH. Y paBHEHMsI IPSIMON U OKPY>KHOCTU B KOOPAMHATAX, IEPECEUCHHE
OKPY>KHOCTEH U NMpsAMBIX. MeTo1 KOOpAUHAT U €r0 IPUMEHEHUE.

[IpaBuiibHBIE MHOTOYTOJIBHUKH. JIJIMHA OKpY>KHOCTH. ['pagycHas u paguaHHas Mepa yriia, BblYMCIIeHUE JJTUH
Iyr oKkpykHocTe. [lnomanp kpyra, cekTopa, CerMeHTa.

JIBM>KEeHUSI TUIOCKOCTH U BHYTPEHHHE cUMMeETpun Guryp (3seMeHTapHble peacrasienus). [lapamiensHelii ne-
penoc. [IoBopor.



IINIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATBI

OcBoenne yuebHOT0 Kypca «[ 'eoMeTpusi» T0JDKHO 00ecriednBaTh JOCTHKEHUE Ha YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHMs CICIYIONTUX JIUYHOCTHBIX, METAPEIMETHBIX M MPEIMETHBIX 00pa30BaTCIIbHBIX PE3YIbTATOB:
JJUYHOCTHBIE PE3YJbTATBI

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHHUS IMPOTPAMMBI Y4eOHOTO Kypca «I eoMeTpHs» XapaKTepUu3yrOTCs:
IlaTpnoTnyeckoe BOCIIUTAHUE:

MPOSIBJICHUEM MHTEpECa K MPOILJIOMY U HACTOSIIEMY POCCUMCKONM MaTeMAaTHUKH, ICHHOCTHBIM OTHOIIEHUEM K
JOCTUKEHHSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOW IIKOJIbI, K HCIIOJIb30BAHUIO ATUX J10-
CTHKCHUH B PYTHX HayKax W MPHUKJIAIHBIX cepax.

I'pa:knanckoe U JyXOBHO-HPABCTBEHHOE BOCTIMTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S3aHHOCTEH rpakJIaHWHA U PeaI3alliy €ro MpaB, IPeICTaBICHUEM O MaTe-
MaTHUYECKHX OCHOBaX (DYHKIIMOHUPOBAHHMSI PA3IMUHBIX CTPYKTYP, SBICHUH, TPOLIEAYpP FPaXKTAHCKOTO 001IIe-
cTBa (BBIOOPHI, OIIPOCHI | TIP.); TOTOBHOCTBIO K OOCYKJICHUIO dTHYECKUX MPOOJIEM, CBSI3aHHBIX C ITpaKTHYe-
CKHUM MPUMEHEHHEM JIOCTUKEHUN HAYKH, OCOZHAHUEM BaXHOCTH MOPaJib- HO-3TUYECKUX MPUHIIUIIOB B JI€s-
TEJIbHOCTH Y4EHOTIO.

TpyaoBoe BociuTanue:

YCTAaHOBKOM Ha aKTUBHOE YYaCTHE B PELIEHUU IPAKTUYECKUX 33]1a4 MATEMATUUYE€CKOM HAIPaBIEHHOCTH, OCO-
3HAaHUEM BaXHOCTH MaTE€MaTHYECKOTO 00pa30BaHUs HA MPOTSHKEHUU BCEH KU3HU JJIsl YCIEIIHON Tpodeccro-
HaJIbHOMU JESITETbHOCTU 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 BOCTIPUSATHIO MATEMAaTUYECKUX 0OBEKTOB, 33/1a4, pellie-
HUMN, pacCyXXJICHUMN; YMEHUIO BUIETh MATEMAaTHUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.

IleHHOCTH HAYYHOI 0 MIO3HAHUS:

OpUEHTAIIMEH B IEATEIILHOCTH HA COBPEMEHHYIO CUCTEMY HaYYHBIX MIPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEP-
HOCTSIX Pa3BUTHsI YEJIOBEKA, MPUPOIbI U 00IIECTBA, IOHUMAaHHEM MaTeMaTHUeCKON HayKu Kak cheprl yenoBede-
CKOM JeSTEIbHOCTH, STANOB €€ Pa3BUTUSI U 3HAUMMOCTHU VISl Pa3BUTHUS LIMBIIIM3AINY;

OBJIAJICHUEM S3bIKOM MaTeMaTHUKU U MaTEMAaTUYECKOM KYJIbTYPOU KaK CpeJICTBOM MTO3HAHUSI MUPA; OBJIAIEHUEM
MPOCTEUIINMH HaBBIKAMH UCCIIEI0BATEILCKON IEATETLHOCTH.

du3nyeckoe BOCNMTaHUE, POPMHUPOBAHUE KYJIbTYPbI 310POBbS M SMOIHOHAJIBHOT0 0J1arONOJIyYHs:
TOTOBHOCTBIO MPUMEHSITh MAaTeMaTHYECKHE 3HAHUS B MHTEPECaX CBOETO 370POBBs, BEJICHUS 3JJ0pPOBOT0O 00pa3a
KHU3HU (310pOBOE MUTAHUE, COANIAHCUPOBAHHBIN PEXKUM 3aHATUN U OT/AbIXA, peryispHas pu3nueckas akTUB-
HOCTB);

c(hOpMUPOBAHHOCTHIO HaBbIKA pedieKCHH, TPU3HAHUEM CBOETO MpaBa Ha OMUOKY U TAKOTO XKe MpaBa APYyroro
YJeJIOBEKA.

JKoJ0rnYecKoe BOCIUTAHHE:

OpHEHTAIIMEH Ha MPUMEHEHUE MaTeMAaTUUECKIX 3HAHUH JJI pEIIeHUs 3a/1a4 B 00JaCTH COXPAaHHOCTH OKpYyKa-
IOILIEN Cpeibl, INIAHUPOBAHUSA MTOCTYIKOB M OLEHKH UX BO3MOXKHBIX MOCIEACTBUMN ISl OKPYKAIOIIEH Cpeabl;
OCO3HaHUEM TI100aTbHOTO XapaKTepa SKOJOTUYECKUX MPOOJIEM U MTyTeH UX pPelieHusI.

JIN4YHOCTHBIE pPe3y/IbTaThl, 00eceYrBaONIUe AJANTANNI0 00Yy4AKIIErocs K U3MEHSIOIHMMCH YCJIOBUAM
COUMAJILHOW M NPUPOIHOM Cpeabl:

— TOTOBHOCTHIO K JIEUCTBUSIM B YCIOBUSAX HEOMPEIEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBO€H KOMIIETEHT-
HOCTH Yepe3 MPAKTUUYECKYIO A TEIHHOCTh, B TOM YHCIIE YMEHHE YUUTHCS Y APYTHX JIOJIEH, IpHOOpe-
TaTh B COBMECTHOM J€ATEIbHOCTH HOBBIC 3HAHMSI, HABBIKM U KOMIIETEHIIMU U3 OIbITA IPYTUX;

— HEO0XO0IMMOCTHIO B (DOPMUPOBAHNH HOBBIX 3HAHUM, B TOM YHCIIE (HOPMYIUPOBATH UACH, TOHATHUSA,
TUIOTE3bl 00 00OBEKTaX U SABJICHUSIX, B TOM YHCIIE paHee HEe U3BECTHBIX, OCO3HABATH JNE(HUITUTHI COO-
CTBEHHBIX 3HAHUU W KOMIIETEHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHE;

— CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCTIPUHUMAThH CTPECCOBYIO CUTYAIIMIO KaK BBI30B,
TpeOYIOIMMI KOHTPMEP, KOPPEKTUPOBATH TPUHUMAEMBIC PEIICHUS U JeHCTBUSI, POPMYITUPOBATH U OIIe-
HUBATh PUCKH U TOCIEACTBHUS, (POPMHUPOBATH OIIBIT.

METAINPEJMETHBIE PE3YJIbTATBI
MeTanpeaMeTHble pe3yIbTaThl OCBOSHHS MPOTrpaMMbl yueOHOTo Kypca «I 'eoMeTpusi» XapaKTepu3yloTcs OBIa-



JICHUEM YHUBEPCATbHbIMU HO3HABAMENbHBIMU 0CUCMBUAMU, YHUBEPCATbHIMU KOMMYHUKAMUBHBIMU Oeli-
CMBUAMU U YHUBEPCATbHLIMU PESYTIAMUGHBIMU OCliCIBUAMU.

1) Vuugepcanvhvle noznasamensmule Oeticmsus 0Oecneyusarm Gopmuposanue 6a306blx KOZHUMUBHBIX
npoyeccog 0oyuaruuxcs (0coenue Memooo8 NOHAHUS OKPYHCAIOUWE20 MUPA,; NpUMeHeHUe 102UYeCKUX,
UCC1e008aMeNbCKUX Onepayull, yMeHut pabomams ¢ uHgopmayuet).

Ba3oBble jJJornyeckue 1ecTBHA:

— BBISBJIATH U XapaKTEPHU30BaTh CYIIIECTBCHHBIE MPU3HAKN MAaTEMATHUYECKUX 0OBbEKTOB, TIOHSATHH,
OTHONICHUN MEXY MOHATUSAMU; (POPMYIUPOBATH OMPE/IeNICHUs OHITUI; YCTaHABIIUBATh CyIIle-
CTBEHHBIN MPU3HAK KIACCH(PUKAIIMU, OCHOBAHHUS JIsl 000OIICHUS U CPABHEHUS, KPUTEPUHU TIPOBO-
JTUMOTO aHaJIN3a;

— BOCHPUHUMATH, POPMYITHPOBATH U IPEOOPA3OBHIBATH CYKICHUS: YTBEPAUTEIHHBIC H
OTpHULaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE,

— BBISBJIATH MAaTEMATHYECKHIE 3aKOHOMEPHOCTH, B3AaMMOCBSI3M U IPOTUBOpEYHs B aKkTax, JaHHBIX,
HAOJIOJICHUSX U YTBEPKACHUAX; TIPeIaraTh KPUTEPHUH VISl BHISBICHUSI 3aKOHOMEPHOCTEN U MIPOTH-
BOpEYMil;

— JIeNiaTh BBIBOJBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKHU, I€TYKTUBHBIX U UHAYKTHBHBIX
YMO3aKJTFOYCHUN, YMO3aKIIIOUESHUH 110 aHAJIOTUU;

— pa30upaTh J1I0Ka3aTeIbCTBA MAaTEMAaTUUYECKUX YTBEPKACHUH (TIPSMBIE U OT IPOTUBHOTO), TPOBOAUTH
CaMOCTOSITEIILHO HECTIOKHBIC OKA3aTEIbCTBA MAaTEMAaTHIECKHX (DaKTOB, BEICTPAMBATH aAPTYMEHTAIIHIO,
MPUBOJIUTH MPUMEPHI M KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

— BBIOHMpATH CIIOCO0 penIeHus yueOHOH 3a1auu (CpaBHUBATh HECKOJIBLKO BApUAHTOB PEIICHUS,
BbIOMpaTh HanboJee MOAXOASAIINN C YIETOM CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBaTeIbCKue 1eiCTBUS:

— HCIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUI HHCTPYMEHT MO3HAHUS;, (DOPMYIUPOBATH BOIPOCHL,
duKcHupyromyre IpOTHBOPEIHE, IPOOIEMY, CAMOCTOSTEIIFHO YCTAaHABIMBATH HCKOMOE U JaHHOE, (op-
MUPOBATh THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3ULIMI0, MHEHHUE;

— TPOBOIMTH IO CAMOCTOSATEIHLHO COCTABIICHHOMY TUIAHY HECJIOKHBIN IKCIIEPUMEHT, HEOOJIbIIIOE
UCCJIEJIOBAHKE TI0 YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro 00bEKTa, 3aBUCMOCTEN
00BEKTOB MEXKy COOO0I;CaMOCTOSTEIILHO (POPMYIIMPOBATH 0000IEHHUS ¥ BBIBOBI IO PE3yJIbTa-
TaM MPOBEAEHHOTO HAOIIOIEHUS, UCCIIeIOBAaHUS, OIICHHUBATh JOCTOBEPHOCTH MOTYYEHHBIX pe-
3yJbTAaTOB, BBIBOJIOB M O0OOIIECHUIA;

— MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIABUTATH MPEIONOKEHHUS O €r0
Pa3BUTHH B HOBBIX YCIIOBHSIX.

Padora ¢ unopmanueii:

— BBISBJIATH HEJJOCTATOYHOCTH U H30BITOYHOCTh MH(POPMAITIH, JTAaHHBIX, HEOOXOAMMBIX JUTSI PEIICHUS
3a/1a4uu;

— BBIOHMpATh, AaHATM3UPOBATH, CHCTEMATH3UPOBATh M HHTEPIIPETHUPOBATH HH(DOPMAIIHIO Pa3THIHBIX
BUJIOB U (hOPM TpeICTaBICHHUS;

— BBIOHpaTH (PopMy MpecTaBIeHNS HHPOPMAITUU H UILTIOCTPUPOBATH PEIIaeMbIC 3a]Ia4H CXEMaMH,
JuarpaMMamu, HHOM rpaduKoil 1 uX KOMOUHAIIMSMY,

— OIICHMBATh HAJAEIKHOCTH HH(OPMAIIUH 110 KPUTEPHSIM, TTPEITIOKESHHBIM YIUTEIIEM TN
c(hOpMYyIMPOBAHHBIM CAMOCTOSITENTHHO.

2) VHuusepcanvivie KOMMYHUKAMUGHbLE OeliCMEUs 00eCneuusaronm cqhopmMupo8aHHOCmb COYUAIbHBIX
HABbIKOG 00YYAIOUJUXCAL.

Oo0wmenue:

— BOCHPUHUMATH U (HOPMYITHPOBATH CYKIIEHHUS B COOTBETCTBHUHU C YCIOBUSMHU U IENSAMU OOIICHNUS;
SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTAX, JIAaBATh
MOSICHEHHUS 10 XO/1y PElICHHs 3a/1a4i, KOMMEHTHPOBATh MOJYUEHHBIH Pe3yNbTaT;

— B XO0JIe 00CYXJICHUS 3a7aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/TaeMOH TeMBbI, TPOOJIEMBI, pelraeMoit
3a/1a4y¥, BHICKA3bIBATh UJICH, HAIEJICHHBIE HA TIOUCK PEIICHHUS; COMIOCTABIATh CBOU CYXKICHHS C CYXK-
JESHUSMU JIPYTUX YYACTHUKOB JHAJIOTa, OOHAPYKUBATh Pa3jIMune U CXOJICTBO IMO3HIIHI; B KOPPEKT-
HOI popme PpopMyIHpOBaTH pa3HOTIIACHS, CBOU BO3PAKECHUS,

— TIPENICTaBJIATh PE3YNIbTAThI PEIICHUS 33JIa4H, YKCIIEPUMEHTA, UCCIICA0BAHNS, IPOEKTa; CAaMOCTOSI-
TEIHHO BBIOUPATh (DOPMAT BRICTYILICHUS C YIETOM 3a/1a4 MPE3EHTAIIMN U OCOOCHHOCTEH ayInuTo-
pHH.

CoTtpyaHuyecTBo:



— TOHHUMATH U UCIOIH30BATh MPEUMYIIIECTBA KOMAHAHON ¥ HHIUBUIYATBHON paOOTHI IPU PEIICHUN
yueOHBIX MaTeMaTUYECKUX 3a/1a4;

— TMPUHUMATH IEJIb COBMECTHOH JIEATEIHHOCTH, TUTAHUPOBATH OPTaHU3AI[NI0 COBMECTHOU PaboTHI,
pacrpenenaTb BUAbI paboT, JOTOBAapPUBATHCS, 00CYKIaTh MPOIECC U pe3ybTaT paboThl; 00001IaTh
MHEHHS HECKOJIBKUX JTIOACH;

— y4acTBOBaTh B IPYNMNOBbBIX (popmax paboTsl (00CykAeHUS, 0OMEH MHEHUSIMHU, MO3TOBbBIE IITYPMBI U
7p.);

— BBINOJHSATH CBOIO YacTh PaOOThl M KOOPIMHUPOBATH CBOU JCHCTBUS C APYTUMHU WICHAMU KOMaH/IbI;

— OIICHMBATh KAUYECTBO CBOETO BKJI/Ia B OOIIMIA TPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKAaMU B3aUMOJCHCTBHUS.

3) Vuueepcanvnvie pecynamuesnsie Oeticmsus obecneuusaom hopmuposanue cCMvlCi08bIX YCMAHOBOK U
HCUZHEHHBIX HABbIK08 uyHocmu. CaMOOpraHU3alIus:
CaMOCTOSITENTLHO COCTABJIATH IIAH, AJITOPUTM PEIICHUS 3a/1a4i (UM €ro 4acTb), BEIOMPATh CIIOCO0 perieHHs ¢
y4€TOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBATh U KOPPEKTUPOBATh Bapu-
aHTBI PeIICHUH ¢ Y4ETOM HOBOW MH(OPMAITUH.
CaMOKOHTPOJIb:

— BJAJIETh CII0OCO0aMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS ITPOLIECcca U pe3ysIbTaTa PeleHUs
MaTeMaTU4eCKOH 3a7auu;

— TPEIBHJIETh TPYTHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPH PEIICHUU 33191, BHOCUTH KOPPEKTUBHI B
NESITEIbHOCTh HAa OCHOBE HOBBIX OOCTOSATEIHCTB, HAWJCHHBIX OIIHMOOK, BBISBICHHBIX TPYIHOCTEH;

— OILICHMBATh COOTBETCTBUE PE3yJIbTaTa AEATEIILHOCTH ITOCTABIECHHOM LIETU U YCIOBUSAM, OOBSICHSTD
MPUYUHBI JOCTUKCHUS] WM HEJOCTUKECHHUS 11T, HAaXOAUTh OIIMOKY, AaBaTh OIICHKY TPHUOOPETEHHOMY
OTIBITY.

NPEIMETHBIE PE3YJIBTATHBI
OcBoenue yuebHoro kypca «I'eoMmeTpusi» Ha ypoBHE OCHOBHOTO 00IIIero 00pa3oBaHus JOKHO 00eCIIeYnBaTh
JOCTHKCHHE CICIYIONINX MPEIMETHBIX 00pa30BaTeIbHBIX PE3YJIbTATOB:

— 3HaTh TPUTOHOMETpHUYECKHE (QYHKIIUU OCTPBIX YTIIOB, HAXOIUTH C UX TIOMOIIBIO PAa3JIUYHbIE SJIEMEHThI
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA («PEIICHUE MPSIMOYTOIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C mOMOIIbI0
KaJIbKYJIATOpPA) ATUHBI U YTJIBI I71s1 HETAOIMUHBIX 3HAYCHH.

— Tlonp30oBathCst GopMyTaMu MPUBEICHUS U OCHOBHBIM TPUTOHOMETPHUECKUM TOXKIECTBOM IS
HAaXO0KJICHUS COOTHOLIEHUN MEXAY TPUTOHOMETPUUECKUMHU BETUYMHAMMU.

— Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JIJISI HAXOXKJICHUSI PA3JIMYHBIX 3JIEMEHTOB TPEYTOJIb-
HUKa («peleHue TPEYroJIbHUKOBY), MPUMEHSTh UX MPU PEIICHUH T€OMETPUUECKUX 3a/1a4.

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

— Ilonb3oBaTbes cBOMCTBaMH MOI0OMS TPOU3BOIBHBIX (PUTYP, YMETh BBIYUCIATH JUIMHBI U HAXOAUTh
yribel y To100HBIX puryp. [IpuMeHaTs cBoicTBa MOI00MS B TPAKTUYECKUX 3aadax.
— YMeTh NPUBOAUTH TPUMEPHI TOJTOOHBIX (PUTYP B OKPYIKAIOILIEM MHUPE.

— Tlonp30BaThCsi TEOpEMaMU O MPOU3BEICHUH OTPE3KOB XOP/I, O IPOU3BEACHIUH OTPE3KOB CEKYIIUX, O
KBaJpaTe KacaTelbHOM.

— Tlonp30BaThCsi BEKTOPaMH, IOHUMATh UX T€OMETPUUECKUN U PU3UUECKHUI CMBICI, TPUMEHATH UX B
pEIIeHUU T€OMETPUYECKUX U (PU3MUECKUX 3a/1a4.

— TlpuMeHsTH CKalIsIpHOE MTPOU3BEICHNE BEKTOPOB JIJIsI HAXOXKIEHUS JJIUH U yTJIOB.

— Tlonp30BaThCcsi METOJIOM KOOPAMHAT HA MJIOCKOCTH, IPUMEHATH €r0 B PEIIEHUH T€OMETPUUECKUX U
MPaKTUYECKHX 3a]1ad.

— Bnaners NOHATUAMH MPABUILHOTO MHOTOYTOJIbHUKA, ITTUHBI OKPY>KHOCTH, IJTUHBI IyTH
OKPY>KHOCTH ¥ PaJINaHHOW MEpPHI yTila, YMETh BBIUUCIATH IUIOMIAIb KPyTra U €0 YacTeu.

— IIpuMeHsTh MOTyYE€HHbIE YMEHHS B IPAKTUUYECKUX 3a/1a4ax.

— HaxoauTs ocu (W1 IEHTPBI) CAMMETPHUH GUTYP, TPUMEHSITh IBIXKCHHS TNTIOCKOCTH B MPOCTEHTITNX
CIIyJasix.

— IlpumeHsITh MOTyYeHHBIE 3HaHUS Ha TPAKTUKE — CTPOUTH MaTEMaTHYSCKHE MOJIEIH JJIs 3a/1a4peaibHON
YKU3HU ¥ IPOBOJIUTH COOTBETCTBYIOIINE BHIYUCICHUS C TPUMEHEHHUEM OO0 M TPUTOHOMETPHUIECKHUX
GyHKIMH (1107163y5Ch, T1€ HEOOXOANMO, KAIBKYIATOPOM).



TEMATUYECKOE IINTAHUPOBAHUE

Ne [Hammenoanwme pazzuenos| KommdectBo yacoB | [ara Bugpl nestensHOCTH Bunel, popmbr DIEeKTPOHHBIC

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

pab. [pad. 00pa3oBaTeIbHbBIC
pecypcehl

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

1.1. |OnpenesneHue TPUTOHO- 2 -OOpMyYIIHPOBATH OMPEICIICHNS TPUTOHOMETPUUSCKUX 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 [uchMeHHBII mEZhd_u'StoronamH'

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 OKPY>KHOCTH) 9281/re-7ad3359e-27dd-

4ae0-9272-8f1ce3e75ec2

1.4. |HaxoxieHue IMH cTO- |2 -PemaTh TPEYroNbHUKY. Onpoc 1o https://resh.edu.ru/sub-
DOH U BEJTMUUH YITIOB PemaTh mpakTHYeCKHE 3aa4H, CBOAAIINECS K HAXOXKICHUIO MHANBUTyanbHBIM [ject/lesson/2040/main/
TpEyTOJILHAKOB. Pa3IUYHbBIX 3JIEMEHTOB TPEYTOJIbHUKAX.; KapTOCKam

15. |Popmyrna miomamm Tpe- 2 -DopMynHpOBaTh ONPEIEIEHHUS TPUTOHOMETPUUECKUX (GYHKIME |YcTHBIH onpoc  |https://skysmart.ru/arti-
YTOJIbHHKA Yepe3 JBE TYIbIX U MPSMBIX yIJIOB.; cles/mathematic/Kak-
CTOPOHBI M YIOJI MEXKIY -BBIBOJMTH TeOpEMY KOCHHYCOB U TEOPEMY CHHYCOB (C pajuy- nayti-ploshchad'-pryamou-
UM COM OTIMCAHHOW OKPYXHOCTH).; gol'nika

1.6. |PopMyia mIomany ye- 2 -Pemarp TpeyronbHuK.; [TucbMeHHBIT https://www.resol-
THIPEXYTObHIKA Yepe3 Pemath npakTudecKue 3a/iauu, CBOSIINECS orpoc venta.ru/spr/planime-
ero 1MaroHaIM M yrou K HAXOXKJICHUIO PA3JIMYHBIX JIEMEHTOB TPEYTrOJIbHUKAX. ; try/sgf.htm
MEKTy HUMHU.

1.7. [[IpakTHueckoe 3 -PemaTs npakTHyeckue 3a1auu, CBOASLIINECS TectupoBanue  |https://www.resol-
[IpUMEHEeHNUE K HaXOXJICHUIO PAa3JIMYHBIX DIIEMEHTOB TPEYTOJIbHUKAX.; \venta.ru/spr/planime-
ITOKa3aHHBIX TEOPEM try/sqf.htm
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Paznen 2. [IpeoGpazoBanue nogodus. Merpuieckne COOTHONIEHHS B OKPY’KHOCTH

2.1. |[Tonstue o 2 -OcBanBaTh MOHATHE MPeoOpa3z0BaHUs TOJ00US; Vernblii opoc  |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 31€eMEHTOB (puryp npulllucbMeHHbIi geometrii-na-temu-pro-
SIIEMEHTBI TI0I00HBIX Hp606pa30BaHI/II/I HOI[O6I/I$I.; OIIpOC !zvedeniv_a-otrezkov-hord-
uryp. -Haxoaute mpumepbl MOI00Hs B OKPYKArOILICH [ICHCTBHU- i-sekuschin-2896250.html

TEJILHOCTH. ;
2.3, [Teopema o mpomssee- 2 -BbIBOANTH METPUYECKHE COOTHOLICHUSI MeXK Ty oTpe3kamu [Tectuposanne  |https://in- _
HIH OTPE3KOB XOPJI, TEO- XOpA, CEKYLINX U KacaTeJIbHBIX C UCIIOJIb30BAaHUEM BIIVMICaH- fOUFOK-rl_J_/ prezentaclya-po-
peMa O IPOM3BE/ICHHH imx %I‘JIOB u HOI[O6HBI%( Tp?erJIbHI/IKOB. OcBauBarh MOHSTHE ?ze\?eggﬁlril\l/;lrjg;irznkt\?—rﬁc-)rd—
OTPE3KOB CEKYIIUX, TEO- PpeobpasoBaHHA MIOOOMAL.; . i-sekuschih-2896250.html
peMa 0 KBajpaTe Kaca- -MccnenoBars OTHOIIEHUE JIMHEHHBIX 3J1EMEHTOB (pUryp npy| https://interneturok.ru/les-
TeTBHOI 1peobpasoBaHnt NOA00MIL.; son/geometry/9-klass/ito-
-BpIBOIUTH METpUUECKHE COOTHOIIEHUS MEXAY OTpE3KaMH qovoe-povtorenie-kursa-
XOpJ, CEKYLIUX M KacaTelbHBIX C MCIOJIb30BAHUEM BIIMCAH- qeometrii-za-79-
HbIX YTJIOB U HOI[O6HI>IX TPCYIr'OJIbHUKOB.; klassy/tochka-vnutri-i-vne-
Pemate reomerpuueckue 3amauyd U 3aJaud U3 peaIbHOM okruzhnosti
PKU3HU C MCII0JIb30BAaHUEM TOI00HBIX TPEYTOJIbHUKOB. ;

0.4, [[IpumeHeHue B peleHnH 3 -Pemate reomeTpryeckue 3aauun U 3a7aud U3 peanpHoil  [Ompoc mo
reOMETPUYECKHX 3a/1a4 PKU3HU C HCIIOJTb30BAHUEM ITOJI00HBIX TPEYTOJIBLHUKOB. ; KapTodKaMm

Mtoro mo pazaeny 10

Paznen 3. Bektopsl

3.1. (Onpenenenne BEKTOpOB, |2 -Vcrionp30BaTh BEKTOPHI KaK HAIlpaBICHHbIE OTPE3KH, MC-YCTHbIA onpoc  |https://www.yak-
CIIOXKCHHUE U PA3HOCTH CJIE/I0BaTh T€OMETPHYECKUH (TlepeMenIeHne) u (QU3MIECKul 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 -Mcnons30BaTh BEKTOPHI KaK HAIPABJICHHBIE OTPE3KHU, MC-[IMChMEHHbIIT ektorami-9248/opredele-
[PHYECKHI CMBICI BEKTO- ClleZIoBaTh F€OMETPUYECKUN (mepemelieHnrne) U (hu3ndecKuiffonpoc nie-i-fizicheskii-smysl-

vektora-v-prostranstve-
POB. (cua) CMBICIIbI BEKTOPOB.; 0286
-3HaTb ONPEJEIICHNS CYMMBI M Pa3HOCTH BEKTOPOB, YMHOXKe- T
HUsl BEKTOpa Ha YHCII0, UCCIEA0BAaTh T€OMETpUYecKuil u ¢Gu-
3UYECKHUH CMBICIIBI ATHX OIlepaluil.;

3.3. [Paznoxxenue BekTopa mo |2 -Pemars reomeTpruecKue 3aa4uu ¢ HCIOJIb30BaHUEM BeKTO-{I 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 ckajasipHO€ ITPOM3BEAEHUE BEKTOPOB, €r0 NPUMEHE- Y CTHBIN OIpoc lass.ru/p/ qeometr_l_a/9-
HIE BEKTOPOB, €ro MpH- HIC [T HAXOXKJICHUS JIJTHH U YTJIOB. Klass/sootnosheniia-
MEHEHHUE JUISl HaX OKIe- mezhdu-Storonami-i-

HYs JUTUH U YTIIOB. uqla_ml-treuqol_nlka- _

3.6. [Pemrenue 3amau ¢ momo- |1 - Pemath 3a71a4u ¢ MOMOIIBIO BEKTOPOB. [TricbMeHHBIN skaliarnoe-proizvedeni -
I1[bI0 BEKTOPOB orpoc
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3.7. [[IpumeneHue BeKTOpoB |1 -IIpuMeHATH BEKTOPHI IS PEIIEHNS 3a1a4 KUHEMAaTUKK 1 Me- |TectupoBanme  [9222/skaliarnoe-pro-
IS PEIICHMsI 3a1a4 KU- X aHUKHA izvedenie-vektorov-
HEMATUKH U MCXaHUKHU Svoistva-9526
KonTposbsHast pabota 1 https://znanio.ru/pub/317

Toro mo pazueny: 12

Pasnea 4. [lekapToBBI KOOPAMHATHI HA MVIOCKOCTH

4.1, [lekapToBbl KOOpAMHATHI (1 -OcBauBaTh MOHATHE NPAMOYTOJIBHON CHCTEMBI KOOpAMHAT,|Y cTHbI 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. ; [TuceMeHHBI ficient-pryamoj-s-podgo

orpoc

4.3.  [YrnoBoii ko3¢ duiuent, |1 -BoiensTh MOMHBIN KBaapaT JJI1 HAXO0XKACHHS LIEHTpa 1 pa-lecTuposanue https://www.yak-
TaHTeHC yIjla HaKJIOHa, [yca OKpYXKHOCTH 110 €€ YPaBHEHHIO. lass.ru/p/geometria/9-
apasiebHbIe U EepPIICH- klass/metod-koordinat-
Ky TAPHBIE MIPAMbIE 9887/uravnenie-okru-

4.4, |YpaBHEeHHE OKPYKHOCTH. [1 BBIBOIUTE ypaBHEHHE OKPYKHOCTH.; Omnpoc 1o Zhnosti-uravnenie-pri-

B 24 ‘ AT YP pyx > D amoi-12247/re-bbd7dd94-
PTOMK cd7b-473e-b426-

4.5. |[Haxoxnenue koopauHar |1 -Pemiath 3aauv Ha HaXOXKJICHUE TOYEK NMEPECEUCHUS Mps-{Y CTHBIA ONpocC 06cch9c0efa3
TOYCK LIEPECCUCHUA MBIX U OKPY>KHOCTEH € MMOMOILIBI0 METOJa KOOPAUHAT.;

OKPY>KHOCTH | IIPSIMOMA

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

4.7. |Mcnosnb3oBaHue Metoaa |2 -Pemrate 3a1aun Ha HaXOXKIEHUE TOYEK IepecedeHus mpsi-Tectuposanne  |https://resh.edu.ru/sub-
KOOPAMHAT B IPAKTHYC- MBIX U OKPYKHOCTEH € TIOMOIIBIO METO/Ia KOOPAUHAT.; ject/lesson/2508/main/
CKHMX 3a/1a4ax

Toro mo paseny: 9

Pasnea 5. [IpaBusibHble MHOTOYTOJILHUKH. [UINHA OKPYKHOCTH U IUIOIIAAb Kpyra. Beruuciienue niomanei

5.1. [[IpaBHIBHBIC MHOTO- 1 -OopMynupoBaTh onpeneaeHne MPaBUILHBIX MHOTOYTOJb- [Onpoc 1o https://www.yak-
YTOJIbHUKHU, BEIYMCIIEHHUE HUKOB, HAXOIUTH UX DJIEMEHTHI.; MHAWBUTYaJIbHBIM Iass.ru/[_)/qeometrlalg- .
X JIEMEHTOB. -[Tonp30BaTHCSI MOHATHEM JUITMHBI OKPY)KHOCTH, BBEAEHHBIM [KAPTOIKAM klass/dlina-okruzhnosti-i-

C TIOMOILBIO MTPaBUIIBHBIX glzoArslh/Chad_-II«uqa-
= ravilnye-
[N -DOPMYIHPOBATH OTpEIeTeH e IPABIIIBHBIX MHOTOYTOMb- |YCTHEIH onpoc oot Pravlinye:

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

HOCTHU. HUKOB, HAXOJUTb UX 3JICMCHTHI., ) 083bb30f-8304-4d02-
-ITop30BaTHCS IOHATHEM JUTHHBI OKPYXKHOCTH, BBEIACHHBIM 4739-40bb351ch45d
C TTOMOIIBIO MPABUIIBHBIX

5.3. |[liuna nyru 1 -OopMynupoBaTh 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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C IOMOLIBIO MPaBUJIBHBIX

ploshchad-kruga-

9241/dlina-okruzhnosti-

5.4. [Paimannas mepa yrma. |- H;Ifgé)l\il{};ilngBaTb onpez[eneHH.e IPaBUILHBIX MHOTOYTOJIb- (TecTHpoBaHue loshchad-kruga-9494/re-
» HAXOITH HX SJCMCHTBI, ) 80ba7b3a-e82c-4b90-
-ITob30BaTHCS MOHIATHEM JITMHBI OKPY)KHOCTH, BBEIEHHBIM b115-ed6027b17826
C IMOMOIIBIO MTPABUIIbHBIX
5.5. |[[liowans kpyramero |- -DopMyIHPOBATh ONPEIEIEHUE MPABHUILHBIX MHOTOYTOJIb- [ONpoc 1o https://www.yak-
HIEMEHTOB (CEeKTOpa U HUKOB, HAXOAUTH MX DJIEMEHTBL; MHBH Y anbHbIM ||ass.ru/p/geometria/9-
CerMeHTa). -ITonp30BaThCs MOHATHEM JUIMHBI OKPY)KHOCTH, BBEIEHHBIM [KaPTOIKaM klass/dlina-okruzhnosti-i-
C IIOMOILBIO TPABUIILHBIX ploshchad-kruga- _
5.6. [Bbrumcienue miomaneii |2 -DopMyIHPOBATh OMPEIEICHUE MPABUIILHBIX MHOTOYTOJIb- |Y CTHBIH Onpoc 9241/dlina-okruzhnosti-
o ploshchad-kruga-9494/re-
(bHryp BKITIOYAIOMIX HUKOB, HAXOUTh UX DJICMEHTEHL.; ) 80ba7b3a-e82¢c-4b90-
BIIEMEHTHI KpyTa. -ITosp30BaTHCSI MOHATHEM UTHHBI OKPY)KHOCTH, BBEIEHHBIM b115-ed6027b17826
C IMOMOIIBIO ITPABUIIbHBIX
l1Toro mo paszaeny: 8 [lnCoMEHHbIH
onpoc
Paznen 6. JIBHoKeHHUST TUIOCKOCTH
6.1. [[Tomsitue o nBixenuu |1 -Pa30upars npuMepsl, WILTIOCTPUPYIOIINE TOHITHS JBHXKe- [Onpoc 1mo https://www.yak-
[JIOCKOCTH HUs, LEHTPOB U OCE CUMMETPUU.; MHIMBUIYalbHBIM (lass.ru/p/geometria/9-
-DopMyIHPOBATh ONPEIEICHHUS MapalIeIbHOrO TIepeHoca, [KapToIKaM klass/dvizhenie-
[TOBOPOTA U OCEBOM CUMMETPHH.; 10434/poniatie-dvizhe-
6.2. |[TapasmtenbHblii nepeHoc, |- -BEIBOIUTE MX CBOMCTBA, HAXOAUTH HEMOABHMKHBIE TOUKH.; |YCTHBIHA onpoc  [Niia-simmetriia-
OBOPOT M CUMMETPHS HaxoauTp eHTpbl ¥ ocu cUMMeTpuUil mpocTeiiux Guryp 10437/re-150d4afe-
9334-462c-abe7-
22a9b9b43f10
6.3. |Ocu u ueHTpHI 1 -[IpuMeHsATs apauIeTBHBINA IEPEHOC M CHMMETPHIO TIpH  [[IuChMeHHbIH https://infourok.ru/urok-
cHMMeTpHH [pEIICHIH T€OMETPUYUECKUX 33/1a4 (pa30oupaTh MpUMepbI).;  [ONpoc po-matematike-dlya-
6.4. |[Tpocreiimme npumene- |2 -Vcrionp30Bath TSt IOCTPOCHHS U UCCienoBanuii uppo- [Tectuposanue klassa-pravil_nig-
HUs B PEILICHUN 33,124 BbIE PECYPCHL.; mnogougolniki-resh-
1178089.html
lToro mo pasaeny: 6
Paznen 7. [loBTopeHue, 00001IeHNe, CHCTEMATH3ANNS 3HAHU
7.1. [[loBTOpeHME OCHOBHBIX -OnepupoBath MOHATUAMU: (Urypa, TOUKa, psMasi, yroi, [Onpoc no https.//interneturok.ru/les-
[TOHSATHI U METOJOB Kyp- MHOTOYTOJBHUK, PABHOOEIPEHHBINA U PABHOCTOPOHHUMN Tpe- [MHAMBUTYaTbHBIM son/algebra/ 9'k|_355/ Ito-
YTOJIbHUKH, MIPSIMOYTOJIbHBII TPEYroNbHUK, MeInaHa, Ouc-  [KapTodkam govoe-povtorenie-kursa-

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

CEKTpHCa U BBICOTA TPEYroJbHUKA, apajliesorpamMm, pomo,
[PSIMOYTOJIbHUK, 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 TIEPIICHINKYISIPHOCTD IPSAMBIX, YTOJI MEXKIY
[PSIMBIMH, CAMMETPHUSI OTHOCUTEJIBHO TOYKU U MPSIMOH;
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 cTHBIIH ompoc dovatelskaya-rabota-po-
eckie duryps! u ux YTOJIbHUKOB, JUIMHBI OKPY>KHOCTH M IUIOIIAHN Kpyra, 00bEMa matematike-na-temu-
CBOMCTBA. IIPSAMOYI'OJILHOTO MAapaJUICIICTIMIICA. obobshenie-i-sistema-

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

CEKTpHCa U BBICOTA TPEYTOJbHUKA, apajlIeorpamMm, pomo,
[IPSMOYTOJIBHUK, KBaJAPaT, TPAICLMs; OKPYKHOCTb, Kaca-
TebHAs; PABEHCTBO M 1o100ue GUryp, TpeyroJbHUKOB

7.4. [TpeyronbHUKN. -OrnepupoBath MOHATHAMHA: QUTYpa, TOUKA, IpsiMasi, yroi,  [Ompoc no
MHOTOYTOJIbHUK, PAaBHOOEIPEHHBIA U PABHOCTOPOHHUMN Tpe- [MHAUBUTYaTbHBIM
YTOJIbHUKH, IPSIMOYTOJIbHBIN TPEYTOJIbHUK, MelnaHa, ouc-  [KapTotiKam
CEeKTpHUCa U BbICOTA TPEYroJbHUKA, apajiienorpaMmm, pomo,
[IPSIMOYTOJIBHUK, KBaJApaT, TPAIELMs; OKPYKHOCTb, Kaca-
TebHAs; PABEHCTBO M 1o100ue GUryp, TpeyroJbHUKOB

7.5. |[[TapannensHele u -OnepupoBaTh MOHATUSAMHU: PUTYpa, TOUKA, psiMasi, yroji,  |YCTHbI onpoc  [https://www.yak-

[EpIEHINKYIAPHbIE MHOTOYTOJIbHUK, paBHOOEIPEHHBIN U paBHOCTOPOHHUI Tpe- lass.by/p/matematika/s-
[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 NEPIEHAUKYISIPHOCTD IPSIMBIX, YTOJI MEXKIY
[IPSIMBIMU, CAMMETPHSI OTHOCUTEIILHO TOYKU U IIPSIMOI;
JUIMHA, paCCTOsIHUE, BEIMYHMHA YIJIa, IUIOIIAb, IEPUMETP.;
Vcnonb30Bath (OpMYIIbL: IEPUMETPA U TUIOMIAAN

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

YTOJIbHUKH, IPSMOYTOJIbHBIA TPEYTOJIbHUK, MeIMaHa, Ouc-
CEeKTpHCa U BBICOTA TPEYroJbHHUKA, apajiesorpaMm, pomo,
[IPSIMOYTOJIBHUK, KBaJApaT, TPAIEHsl; OKPYKHOCTb, Kaca-
TeJIbHas; PaBEHCTBO U 101001e GUryp, TpeyroJbHUKOB; Ma-
[PAIUIETIBHOCTD Y NEPIEHAUKYISPHOCTD MPSIMBIX, YTOJI MEXKIY
[IPSIMBIMU, CAMMETPHSI OTHOCUTEIILHO TOYKU U IIPSIMOI;
JUIMHA, PACCTOSIHUE, BEIMYNHA YIUIa, TUIOIIAAb, IIEPUMETP.;

Mcnonp30Bath (OPMYIIBL: IEPUMETPA U TUIOIIAAN

klass/dlina-okruzhnosti-i-

ploshchad-kruga-

9241/dlina-okruzhnosti-

ploshchad-kruga-9494



https://interneturok.ru/lesson/algebra/9-klass/itogovoe-povtorenie-kursa-algebry-9go-klassa/povtorenie-i-sistematizatsiya-kursa-algebry-7-9-klassa-preobrazovanie-vyrazheniy
https://interneturok.ru/lesson/algebra/9-klass/itogovoe-povtorenie-kursa-algebry-9go-klassa/povtorenie-i-sistematizatsiya-kursa-algebry-7-9-klassa-preobrazovanie-vyrazheniy
https://interneturok.ru/lesson/algebra/9-klass/itogovoe-povtorenie-kursa-algebry-9go-klassa/povtorenie-i-sistematizatsiya-kursa-algebry-7-9-klassa-preobrazovanie-vyrazheniy
https://infourok.ru/issledovatelskaya-rabota-po-matematike-na-temu-obobshenie-i-sistematizaciya-uchebnogo-materiala-kursov-7-9-klassov-4314350.html
https://infourok.ru/issledovatelskaya-rabota-po-matematike-na-temu-obobshenie-i-sistematizaciya-uchebnogo-materiala-kursov-7-9-klassov-4314350.html
https://infourok.ru/issledovatelskaya-rabota-po-matematike-na-temu-obobshenie-i-sistematizaciya-uchebnogo-materiala-kursov-7-9-klassov-4314350.html
https://infourok.ru/issledovatelskaya-rabota-po-matematike-na-temu-obobshenie-i-sistematizaciya-uchebnogo-materiala-kursov-7-9-klassov-4314350.html
https://infourok.ru/issledovatelskaya-rabota-po-matematike-na-temu-obobshenie-i-sistematizaciya-uchebnogo-materiala-kursov-7-9-klassov-4314350.html
https://infourok.ru/issledovatelskaya-rabota-po-matematike-na-temu-obobshenie-i-sistematizaciya-uchebnogo-materiala-kursov-7-9-klassov-4314350.html
https://infourok.ru/issledovatelskaya-rabota-po-matematike-na-temu-obobshenie-i-sistematizaciya-uchebnogo-materiala-kursov-7-9-klassov-4314350.html
https://infourok.ru/issledovatelskaya-rabota-po-matematike-na-temu-obobshenie-i-sistematizaciya-uchebnogo-materiala-kursov-7-9-klassov-4314350.html
https://www.yaklass.by/p/matematika/5-klass/nagliadnaia-geometriia-12325/parallelnye-i-perpendikuliarnye-priamye-12353
https://www.yaklass.by/p/matematika/5-klass/nagliadnaia-geometriia-12325/parallelnye-i-perpendikuliarnye-priamye-12353
https://www.yaklass.by/p/matematika/5-klass/nagliadnaia-geometriia-12325/parallelnye-i-perpendikuliarnye-priamye-12353
https://www.yaklass.by/p/matematika/5-klass/nagliadnaia-geometriia-12325/parallelnye-i-perpendikuliarnye-priamye-12353
https://www.yaklass.by/p/matematika/5-klass/nagliadnaia-geometriia-12325/parallelnye-i-perpendikuliarnye-priamye-12353
https://www.yaklass.by/p/matematika/5-klass/nagliadnaia-geometriia-12325/parallelnye-i-perpendikuliarnye-priamye-12353
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#:~:text=%D0%94%D0%BB%D0%B8%D0%BD%D0%B0%20%D0%BE%D0%BA%D1%80%D1%83%D0%B6%D0%BD%D0%BE%D1%81%D1%82%D0%B8%20%D0%BE%D0%B1%D0%BE%D0%B7%D0%BD%D0%B0%D1%87%D0%B0%D0%B5%D1%82%D1%81%D1%8F%20%D1%87%D0%B5%D1%80%D0%B5%D0%B7%20C,%C2%B0%20%3D%20%CF%80%20R%20180%20%C2%B0%
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#:~:text=%D0%94%D0%BB%D0%B8%D0%BD%D0%B0%20%D0%BE%D0%BA%D1%80%D1%83%D0%B6%D0%BD%D0%BE%D1%81%D1%82%D0%B8%20%D0%BE%D0%B1%D0%BE%D0%B7%D0%BD%D0%B0%D1%87%D0%B0%D0%B5%D1%82%D1%81%D1%8F%20%D1%87%D0%B5%D1%80%D0%B5%D0%B7%20C,%C2%B0%20%3D%20%CF%80%20R%20180%20%C2%B0%
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#:~:text=%D0%94%D0%BB%D0%B8%D0%BD%D0%B0%20%D0%BE%D0%BA%D1%80%D1%83%D0%B6%D0%BD%D0%BE%D1%81%D1%82%D0%B8%20%D0%BE%D0%B1%D0%BE%D0%B7%D0%BD%D0%B0%D1%87%D0%B0%D0%B5%D1%82%D1%81%D1%8F%20%D1%87%D0%B5%D1%80%D0%B5%D0%B7%20C,%C2%B0%20%3D%20%CF%80%20R%20180%20%C2%B0%
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#:~:text=%D0%94%D0%BB%D0%B8%D0%BD%D0%B0%20%D0%BE%D0%BA%D1%80%D1%83%D0%B6%D0%BD%D0%BE%D1%81%D1%82%D0%B8%20%D0%BE%D0%B1%D0%BE%D0%B7%D0%BD%D0%B0%D1%87%D0%B0%D0%B5%D1%82%D1%81%D1%8F%20%D1%87%D0%B5%D1%80%D0%B5%D0%B7%20C,%C2%B0%20%3D%20%CF%80%20R%20180%20%C2%B0%
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#:~:text=%D0%94%D0%BB%D0%B8%D0%BD%D0%B0%20%D0%BE%D0%BA%D1%80%D1%83%D0%B6%D0%BD%D0%BE%D1%81%D1%82%D0%B8%20%D0%BE%D0%B1%D0%BE%D0%B7%D0%BD%D0%B0%D1%87%D0%B0%D0%B5%D1%82%D1%81%D1%8F%20%D1%87%D0%B5%D1%80%D0%B5%D0%B7%20C,%C2%B0%20%3D%20%CF%80%20R%20180%20%C2%B0%
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#:~:text=%D0%94%D0%BB%D0%B8%D0%BD%D0%B0%20%D0%BE%D0%BA%D1%80%D1%83%D0%B6%D0%BD%D0%BE%D1%81%D1%82%D0%B8%20%D0%BE%D0%B1%D0%BE%D0%B7%D0%BD%D0%B0%D1%87%D0%B0%D0%B5%D1%82%D1%81%D1%8F%20%D1%87%D0%B5%D1%80%D0%B5%D0%B7%20C,%C2%B0%20%3D%20%CF%80%20R%20180%20%C2%B0%

7.7. |[[eomerpuueckue
[MOCTPOCHHSI.

-OrnepupoBaTh NOHATHIMU: PUTYpa, TOUKA, PpsMasi, yrod,
MHOTOYTOJILHUK, PABHOOEAPEHHBIN U PABHOCTOPOHHHI Tpe-
YTOJIbHUKH, TIPSIMOYTOJILHBIN TPEYTOJIbHUK, MeIHaHa, ouc-
CEKTpHCA U BbICOTA TPEYTOJIbHUKA, MTapaJuIesorpaMm, poMo,
[PSIMOYTOJIbHUK, KBaAPaT, TPAIELHs; OKPYKHOCTbh, Kaca-
TeJbHAasl; paBEeHCTBO U 1101001e PUryp, TpeyrojibHUKOB; I1a-
[PAJLIIEIBHOCTD U IEPIEHAUKYIISIPHOCTD IIPAMBIX, YTOJI MEXKIY
[PSMBIMU, CAMMETPHUSI OTHOCUTENILHO TOUKH U MIPSIMOK;
IUTMHA, pACCTOsTHUE, BEIMYHMHA YTIIa, TUI0IIA/b, IEPUMETP.;
Mcnionb30Bath (OpMyIIbL: IEpUMETpa U IIOHIAIN

TecTupoBaHue

https://infourok.ru/urok-

okruzhnost-geometriches-

kie-postroeniya-

4502905.html

MToro no pa3geny:

OBLIEE KOJIMYECTBO YA-
COB I10 ITPOT'PAMME
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IHOYPOYHOE IINTAHUPOBAHMUE 9 reomeTpus

aaTa Tema ypoka
No J1aH ¢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. PelnieHue TpeyroJibHuKoB — 16 yacos

S. Omnpenenenue TpuroHomeTpudeckux GyHkmii yrios ot 0° no 180°

6. Onpenenenre TpUrOHOMETpUUECKUX PyHKIHUKA yritoB ot 0° 1o 180°

7. KocuHyc 1 cuHyC npsiMOro M TyIoro yria

8. KocuHnyc u cuHyc npssMoro u Tynoro yria

9. Teopema KOCUHYCOB

10. Teopema cuHyCcOB (C palyCOM OMHUCAHHON OKPYKHOCTH)

11. Haxoxaenue 1mH CTOPOH TPEeyroJIbHUKOB

12. Haxo>xieHrne BeJIMYiH yIJIOB 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 TIOMIAAN YEThIPEXYTOIbHUKA

17. Pemenune TpeyroisHUKOB

18. Pemenue TpeyroisHIKOB

19. IToTOpenue no teme « TpuroHoMeTpusi»

20. Konumponvnas pabomaNel no meme « Tpuzonomempusn»

IIpeo6pa3zoBanue nogodousi. Merpuyeckue cOOTHONIEHHUsI B OKPYKHOCTH — 10 yacoB

21. IToHsiTHE O Mpeobpa3oBaHUM TOI0OMS

22. I'omoretus. [logoOue B xu3HU

23. COOTBETCTBEHHBIE 3JIEMEHTHI I0JI0OHBIX (UTYD

24, IlepumeTpsl 1 mIOMAAM NOKOOHBIX GUTYD

25. Teopema 0 MpoOU3BEIEHUN OTPE3KOB XOPI

26. Teopema 0 NpOU3BEICHUH OTPE3KOB CEKYIINX

217. Teopema 0 KBagpare KacaTeabHOU

28. IIpuMeHeHne B pelieHnH FreOMETPUUECKHX 3a/1a4

29. IToBTopenue no teme «IIpeoOpazoBanue nogodus. Merpudeckue co-
OTHOIIECHUSI B OKPY>KHOCTID

30. Konmponvnas pavoma Ne2 no meme «llpeodpazosanue noooous.
Mempuueckue cOOMHOUIEHUS 8 OKPYIHCHOCHU))

BekTopsl — 12 yacoB

31. Onpenenenrne BEKTOPOB

32. Cio’)xeHue W Pa3HOCTh BEKTOPOB

33. YMHOKEHHE BEKTOpA Ha YUCIIO

34. DU3NYECKUN U TEOMETPUYECKUN CMBICI BEKTOPOB

35. Pa3noxeHne BeKTopa 1o JIByM HEKOJJTMHEAPHBIM BEKTOpaM

36. Pa3noxeHne BeKTopa 1o JIByM HEKOJJTHHEAPHBIM BEKTOPaM

37. KoopmmnHaTtel BekTOpa

38. CBs13p MEXy KOOPJAMHATAMH BEKTOpPa U KOOPJIMHATAMH €ro Havyasla u
KOHIIA

39. CxasipHO€ TIPOM3BEIEHUE BEKTOPOB




40.

Penienue 3a1a4 ¢ MOMOIIBIO BEKTOPOB

41. [TprmeHeHne BEKTOPOB JUIsl pelIeHUs 3aa4 KHHEMAaTHKH U MEXaHHUKHU
42. Konumponvnasn paboma Ne3 no meme «Bexmopuoi»
JleKapToBbI KOOPAHHATHI HAa 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 KoopiMHaT TOYEK MepecedeHUs] OKPYKHOCTH U MPSIMOI
48. Meto KOOpAMHAT NPU PEHICHUH T'€OMETPUUECKUX 3a/1a4
49. Hcnonp30oBaHne METO/a KOOPAMHAT B MPAKTUYSCKUX 3a]1a4ax
50. MeTo KOOpAUMHAT B MPAKTUUECKUX 3a/1adax
51. Konmponsnas paooma Ned no meme «/[exapmogwt koopounamol na

nji1ocKkocmu)

IIpaBuJbHBIE MHOT

OYTr0JIbHUKH. JIJIMHA OKPYKHOCTH M IUIOMIAAb Kpyra. Boluucienue 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 «llpasunvnvlie MmHo20y201bHUKU.
VIiuna okpyscnocmu u niowads kpy2a. Betuucinenue nnowadeiiy
JBUKeHNsI MJIOCKOCTH — 6 4acoB
60. [TousATHE O ABUKEHNH IIJIOCKOCTH
61. [TapamiensHbIN IEpeHOC
62. IToBOpOT M cUMMETpUS
63. OcH ¥ IEHTPBI CHMMETPUH
64. IIpocreitmye NnpuMEeHEHNsI B pEIIEHNH 33/1a4
65 Hmozosas ammecmayus. Konmponvnas paboma Neb
IToBTOpenue — 3 yaca
66. ITono6GHBIE TPEYTOIBHUKH
67. Yetnipexyronsuuku. [Tnomanu reomerpuyeckux puryp
68. TeopeMbl CHHYCOB U KOCHHYCOB




YYEBHO-METOJUYECKOE OBECIIEHEHHUE 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/

dokcdopn https://foxford.ru/about

«Cupuyc. Onnaiin» . https://edu.sirius.online

«Mapkermieiic 00pa3oBaTeJIbHbIX YCIYI»

«Aupekcy, «1C», «Yun.py», «Ckaitenr», «Koasapc»,
n3natenbetBo «IIpocBemenue» n apyrue. https://elducation.ru/
«UuaTepueTYpox» —. https://interneturok.ru/
Oo0pazoBarenbHas miargopma «Jlekray . https://lecta.rosuchebnik.ru/
https://edu.skysmart.ru/
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https://uchi.ru/
https://education.yandex.ru/home/
https://www.yaklass.ru/
https://foxford.ru/about
https://edu.sirius.online/
https://elducation.ru/
https://interneturok.ru/
https://lecta.rosuchebnik.ru/
https://edu.skysmart.ru/

		2024-03-14T13:39:53+0500
	Кашкина Ирина Владимировна




