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IHOACHUTEJIBHAA 3AIINCKA

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O KYPCA "I'EOMETPUSA"

Pabouast mporpamma o yue6nomy kypcey "['eomerpust" mist oOyuaromuxcs 9 kiaaccoB pa3padoTaHa Ha OCHOBE
denepanbHOro rocyJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIapTa OCHOBHOTO OOIIEro 00pa30BaHUs C YIETOM
Y COBPEMEHHBIX MUPOBBIX TPeOOBaHMIA, TPEIBABIIEMbIX K MATEMAaTHYECKOMY 00pa30BaHUIO, U TPAIULIUI
poccuiickoro o0pazoBaHusl, KOTOPbIE 00€CIIEUNBAIOT OBJIAICHHE KIIOYEBBIMH KOMIIETEHIMSIMH, COCTABIISIO-
UIMMH OCHOBY JJIsl HEMPEPHIBHOTO 00pa30BaHUs U CAMOPA3BUTHSI, @ TAKXKE LIEJIOCTHOCTh OOIIEKYJIBTYPHOTO,
JUYHOCTHOTO U TIO3HABATEJIBHOI'O pa3BUTUs 00ydaromuxcs. B nporpamme yureHsl ujeu u nonoxenus Kon-
LETIIUK Pa3BUTHSI MaTeMaTH4YecKoro oopasoanus B Poccuiickoit deneparuu. B snoxy mudpoBoit TpaHc-
(dopmanmu Bcex cdep 4ernoBeUecKoil eI TeNbHOCTH HEBO3MOXKHO CTaTh 00pa30BaHHBIM COBPEMEHHBIM Yello-
BEeKOM 0e3 6a30BOi MaTEeMaTUYECKOM MOATOTOBKHU. YKe B IIKOJE MaTeMaTUKa CIIYKHUT OIMOPHBIM IIPEIMETOM
TUIsL U3YYCHHSI CMEKHBIX TUCIUILINH, @ TTOCIIE IIKOJIBI PeaIbHONH HEOOXOIUMOCTHIO CTAHOBUTCS] HETIPEPBIBHOE
oOpa3zoBaHue, 4TO TpeOyeT MOJHOLIEHHOM 0a30B0i1 00111e00pa30BaTEIbHON MOATOTOBKY, B TOM YHCJIE U MaTe-
MaTHYECKOM.

D710 00YCIOBIEHO TEM, YTO B HAIIIM JIHU PACTET YMCO Mpodeccuil, CBsI3aHHBIX C HEIOCPECTBEHHBIM IIPUMe-
HEHHEM MaTeMaTHKH: U B c(hepe IKOHOMHKH, U B OM3HECe, M B TEXHOJIOTMYECKHUX 00JIACTSIX, U 1aXKe B TYMaHH-
TapHbIX cepax. Takum oOpa3zom, Kpyr MIKOJLHUKOB, AJIsl KOTOPBIX MaTeMaTHUKa MOKET CTaTh 3HAUUMBIM
IIPEIMETOM, PacILIUPSIETCS.

[IpakTudeckast Mojxe3HOCTh MAaTEMATUKH O0YCIIOBIIEHA TEM, UTO €€ MPEAMETOM SIBISIOTCS (DyHIaMEHTAIbHbBIE
CTPYKTYPHI HAIlIEro MHUpPA: MIPOCTPAHCTBEHHBIC (POPMBI U KOJIMIECTBEHHBIE OTHOIICHUS OT MPOCTEHUIINX, YCBa-
MBaEMbIX B HEMIOCPEACTBEHHOM OIIBITE, 0 JOCTATOYHO CIOKHBIX, HEOOXOIUMBIX AJI Pa3BUTHUSI HAYUHBIX U
MPUKJIAIHBIX UeH. be3 KOHKPETHBIX MaTeMaTHUECKUX 3HAaHUH 3aTPyIHEHO IOHUMaHHUE PUHIUIIOB yCTPOii-
CTBa U UCIIOJIb30BAHUS COBPEMEHHOMN TEXHUKHU, BOCIIPUSATUE U UHTEPIIPETALIMS PAa3HOOOPA3HON COLIMATBHOM,
HKOHOMHYECKOMH, TIOUTHIECKON nH(popMaryu, Maaod(h(HeKTHBHA TOBCETHEBHAS TPAKTHYECKAS eSITEIb-
HOCTh. Kaxx1oMy 4elloBEKYy B CBOEH KM3HU MPUXOAUTCS BBIIOJIHATH PACYETHI U COCTABIISITh AJITOPUTMBI,
HAXOJUTh U IPUMEHATH (POPMYIIBI, BIAJCTh MPAKTUISCKUMU IPUEMAMU T€OMETPHUECKUX U3MEPEHUH U TT0-
CTPOCHHM, YUTaTh HH(OPMALIUIO, TPEJICTABICHHYIO B BUJIE Ta0MMUII, JUArpaMM U TpaduKOB, KHUTh B YCIOBUIX
HEeoMNpeAeNEHHOCTH U IOHUMATh BEPOSITHOCTHBIM XapaKTep CllydyalHbIX COOBITHH.

OnHOBPEMEHHO C pacuIMpeHHeM cdep IPUMEHEHNs: MaTeMaTHKU B COBPEMEHHOM 00111ecTBe BcE 0oJiee Bak-
HBIM CTAaHOBHUTCSI MATEMaTUUYECKUI CTUIIb MBIIJICHUS, IPOSIBIISIIOIINNCS B ONPEEIEHHBIX YMCTBEHHBIX HaBbI-
Kax. B mponecce n3ydeHust MaTeMaTUKH B apCeHaJl MPUEMOB M METO/I0B MBILIUICHHS] YEJIOBEKA ECTECTBEHHBIM
00pa30oM BKJIIOHAIOTCS MHIYKIMS U JeAYKLKs, 00001IeHNe U KOHKpeTU3alusl, aHaJlu3 U CUHTE3, KilacCu(puKa-
11 U cUcTeMaTu3alus, abcrparupoBanue u ananorus. OObeKThl MaTeMaTHUYECKUX YMO3aKIIOUSHHH, TpaBuiia
UX KOHCTPYMPOBAHHUS PACKPHIBAIOT MEXAHU3M JIOTHYECKUX TOCTPOCHUM, CIOCOOCTBYIOT BBIPAOOTKE YMEHHUS
¢dopMynMpoBaTh, 0OOCHOBBIBATD U I0KA3bIBATh CYX/IEHUS, TEM CaMbIM Pa3BHBAIOT JOIMUYECKOE MBIIIICHHE.
Benymas ponb npuHaaneXuT MaTeMaTHKe U B JOPMUPOBAHUHN aITOPUTMUYECKONH KOMIIOHEHTHI MBIIUIEHUS U
BOCIIMTAHMH YMEHUH AEUCTBOBATH 10 3aJaHHBIM AJITOPUTMAM, COBEPLIEHCTBOBATH N3BECTHBIE U KOHCTPYUPO-
BaTh HOBBIE. B mporiecce pemienns 3a1a4 — OCHOBOW y4eOHOM AESITEIbHOCTH Ha YPOKaxX MaTeMaTUKU — pa3-
BHUBAIOTCS TaK)K€ TBOPUYECKASI U MPUKIIAIHAS CTOPOHBI MBILLUICHHUS.

OO6yueHnne MaTeMaTHKE Aa€T BO3MOXKHOCTh pPa3BUBaTh Y 00yUYaIOUIMXCs TOUHYIO, pallMOHANIBHYIO U HH(pOpMa-
TUBHYIO pe€4b, yMEHUE OTOMPATh HauboIIee MOAXO/AIINE SI3bIKOBbIE, CHMBOJIMYECKHE, IpauuecKrue CpeicTBa
JUTS BBIPQYKEHUS CYKACHUN U HATJISAHOTO UX MPEICTAaBICHHUS.

Heo6x0auMbIM KOMITOHEHTOM OOIIIEH KYJIbTYphl B COBPEMEHHOM TOJIKOBAHUU SIBJIIETCS 00111€€ 3HAKOMCTBO C
METOJIaMU MMO3HAHUS JeMCTBUTEIbHOCTH, PEACTABIEHUE O MPEAMETE U METOAaX MAaTEMATUKH, UX OTJIMYHHA OT
METOIOB IPYI'HX €CTECTBEHHBIX U TYMaHUTAPHBIX HAyK, 00 0COOEHHOCTSIX MPUMEHEHUSI MaTEMaTHKH [T pe-
IIeHMs] HAyYHbIX U IPUKIAIHBIX 337a4. Takum 06pa3oM, MaTeMaTnyeckoe 0Opa3oBaHue BHOCUT CBOI BKJIaJl B
(dbopmupoBaHue 00IIEH KyIbTYyphl YeOBeKa.

W3ydyeHne MaTeMaTHKHU TaKXe CIIOCOOCTBYET ICTETUYECKOMY BOCIIMTAHHIO Y€IOBEKa, MOHUMAHHUIO KPACOThI U
U3AIIeCTBa MATEMATUYECKUX PACCYKJIEHHUH, BOCIIPUATUIO T€OMETPUUYECKUX (POPM, YCBOCHHUIO HJIEU CUMMET-
pun.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA "I'EOMETPUSA"

«MaremaTuky yKe 3aTeM YYUTh HaJ0, YTO OHA YM B MOPSAJOK IPUBOJUTY, — IHCAJT BEIUKUNA PYCCKUN y4e-
HbIi Muxaun BacunbeBuu JlIomoHOCOB. M B 3TOM COCTOUT OfIHA U3 ABYX IleNieil 00yueHUsI TeOMETPUU KaK CO-
CTaBHOM 4aCTH MATEMATHKH B LIKOJIE. DTOM LIEJIN COOTBETCTBYET JOKa3aTesIbHAas JIMHUS NPETOJaBaHUs Ie€0-
MmeTpun. Creayst mpeacTaBlIeHHON pabodel mporpaMMe, HauMHask ¢ CEbMOI0 Kiacca Ha ypoKax TeéOMeTpUn



00y4aloLUICs YYUTCS POBOJUTH J1I0KA3aTeIbHbIC PACCYKIEHUS, CTPOUTD JIOTHUECKUE YMO3AKIIOUEHHUs, 10-
Ka3bIBaTh UCTUHHBIE YTBEPKIACHUS U CTPOUTh KOHTPIPUMEPDI K JIOKHBIM, TPOBOJUTh PACCYXKIACHUS OT «IIPO-
TUBHOT'O», OTJIMYATh CBOMCTBA OT MPU3HAKOB, POPMYIHPOBATH OOpAaTHBIE YTBEPKACHHS. Y YCHHUK, OBJIa/I€B-
IV KCKYCCTBOM PacCyKaaTh, OyJIeT MPUMEHSTh €T0 U B OKPYKAIOMICH JKU3HH.

Kak nucan reomerp u nenaror Urops @enoposuy lapeirus, «10apMu, IOHUMAIOIIMMHU, YTO TaKOE JOKa3a-
TENIBCTBO, TPYAHO U JJaXKEe HEBO3MOXKHO MaHUIYJIUPOBaTh». I B 3TOM COCTOUT Ba)KHOE BOCIIUTATEIHHOE 3HA-
YeHHE W3YYCHHsI TEOMETPHUH, IPUCYIlee NMEHHO OTEYeCTBEHHOM MaTeMaTuieckoi mkose. Bmecre ¢ Tem aB-
TOPBI MPOTPAMMEI MPEAOCTEPETAIOT YUUTEIS OT U3JIHUIIHEr0 (opMann3Ma, OCOOEHHO B OTHOIIICHUH HaYall U
OCHOBaHM# reomeTpuu. @paniry3ckuii Mmatematuk JKan J[beJoOHHE IO 3TOMY MMOBOJY BbICKa3aJics Tak: «HUTo
KacaeTcsl IeJIMKaTHOM MpoOJieMbl BBEJICHUS «aKCUOM», TO MHE Ka)KETCsI, YTO Ha MEPBBIX MOpax HYKHO BOOO-
ie u3beraTb MPOU3HOCUTH CaMmo ATO cioBO. C Ipyroi ke CTOPOHBI, HE CIeAYeT YIycKaTh HU OJJHOW BO3MOXK-
HOCTH JJaBaTh MPUMEPHI JIOTHYECKUX 3aKITFOYCHUI, KOTOPBIC Ky/1a B OOJBIICH Mepe, YeM UJiesi aKCUOM, SIBIISI-
I0TCS UCTUHHBIMU U €IMHCTBEHHBIMHU JBUTATEISIMU MATEMAaTHYECKOTO MBIIIJICHUS.

Bropoii 1enbio n3ydeHusi reOMeTpHUH SBISIETCS UCIIOIb30BaHUE €€ KaK HHCTPYMEHTA MPU PEIICHUH KaK MaTe-
MaTHUYECKHX, TaK ¥ MPAKTUYECKUX 3a/1a4, BCTPEUAIOLIUXCS B pealibHOM jkU3HH. OKOHUMBILINN KypC T€OMETPUN
IIKOJILHUK JIOJDKEH OBITh B COCTOSIHUU OTIPEACITUTh T€OMETPUIECKYI0 (PUTYpy, OTHCATh CJIOBAMH JaHHBIN
4epTEX WU PUCYHOK, HAWUTH IUIOMIAAb 3€MEIBHOTO Y4acTKa, paCCYMTaTh HEOOXOUMYIO JTHHY ONTOBOJIO-
KOHHOTO Ka0enst uiiu TpedyeMbie pa3Mephl rapaxa Jijisi aBTOMOOUIISI. DTOMY COOTBETCTBYET BTOPAsi, BEIUMCITH-
TeJbHAas IMHUS B U3YUYCHUHU T€OMETPUU B 1IKoJe. [laHHas npakTuyeckas JMHUS SBIISETCS HE MEHEe BaXKHOM,
yem niepBasi. Emé [1naTton npennuceiBai, utodsl «rpaxaane [IpekpacHoro ropoja HI B KOEM ciiydae He
OCTaBJISUTM TEOMETPHIO, BE/Ib HEMAJIOBAXXHO JJake MOO0YHOE e€ MPUMEHEHHE — B BOGHHOM JIeJI€ 4, BIIPOUEM,
Y BO BCEX HayKaxX — JIJIs JIy4IIETrO UX YCBOEHUS: Mbl BEJlb 3HACM, Kakasi 0ECKOHEUHas pa3HUIlA CYIIECTBYET
MEX/1y YeJIOBEKOM MPUYACTHBIM K T€OMETPUH U HEMPUUACTHBIMY. [IJIs 3TOTO YyUUTETI0 PEKOMEHYeTCs MO-
OmpaTh 337291 IPAKTHYECKOTO XapaKTepa Uik paCCMAaTPUBAEMBIX TEM, YUUTh JACTCH CTPOUTH MaTeMaTHde-
CKHE€ MOJIEJIH PeallbHbIX KU3HEHHBIX CUTYAIIHi, TPOBOAUTH BHIYMCICHUS U OIICHUBATh a/IeKBATHOCTh MOJY-
YEeHHOTO pe3yiibTara. KpaiiHe BaKHO OMUEPKUBATH CBSI3H T€OMETPHUH C IPYTUMU MIPEAMETaMH, MOTUBUPO-
BaTh UCIOJIB30BATh ONPEACTICHHS T€OMETPUUECKUX (DUTYP U MOHATHH, TEMOHCTPUPOBATH MPUMEHEHHE MOy~
YEHHBIX YMEHUH B (DU3UKE U TEXHUKE. DTH CBSI3U HauOoJiee sipko BUAHBI B TeMax «Bektops», «Tpuronomer-
pUYeCKHe COOTHOIIECHUs», «Metoa koopauHat» u «Teopema [Tudaropar.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yueOHOMY JIaHy B 9 Kitacce uzydaercst yaeOHbii Kype «I'eoMeTpusi», KOTOPBI BKIIIOYAET CIEAYI0-
IMe OCHOBHBIE pa3fienbl cojepxkanus: «['eomerpudeckue GUrypsl u ux cBocTBay, «M3mepenue reomeTpuye-
CKHX BEIMYHMHY, a TaKXKe «J[eKapTOBbl KOOPAUHATHI Ha IIIOCKOCTHY, «BeKTOpBI», «/|BUKEHUS MIIOCKOCTU» U
«IIpeobpazoBanus MoA0OHUs». YUeOHBIN MIIaH MPeAyCMaTPUBAET U3yUEHNE TEOMETPUHU Ha 0a30BOM YPOBHE HC-
X071 u3 68 ydeOHBIX YacoB B y4eOHOM TOy.

COIEPKAHUE YYEBHOI'O KYPCA "I'EOMETPUS"

Cunyc, xocunyc, Taaresc yrios ot 0 1o 180°. OCHOBHO€ TpUTOHOMETPUYECKOE TOXKAECTBO. DOpMYIIBI IpUBE-
JICHUS.

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

[IpeobpaszoBanue mogodust. [logo6ue cCOOTBETCTBEHHBIX JIEMEHTOB.

Teopema o npousBeICHUN OTPE3KOB XOP/, TEOPEMBI O IPOU3BEIECHUHN OTPE3KOB CEKYIINX, TEOPEMa O KBaJpaTe
KacaTeJIbHOM.

BexTtop, uinHa (MOAys1b) BEKTOPA, COHAIIPABJIEHHbIE BEKTOPBI, IPOTHBOIIOJIOKHO HAlpaBICHHbIE BEKTOPHI,
KOJUIMHEApPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONIEpAllUU HaJl BEKTOpaMHu. Pa3iioikeHne BeKTopa 1o 1ByM
HEKOJUTMHeapHbIM BekTopaM. KoopanHate! BekTopa. CransipHOe POU3BEACHHE BEKTOPOB, IPUMEHEHHE TSt
HAXO0XACHU JUIMH U YIJIOB.

JlexapToBbI KOOPMHATHI Ha MJIOCKOCTH. Y paBHEHHMSI 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, BolYMCIIeHUe JJTUH
Iyr okpykHocTed. ITnomanp kpyra, cekTopa, CErMEHTa.

JIBM>KEeHUSI TUIOCKOCTH U BHYTPEHHHE cuMMeTpun Guryp (3seMeHTapHble peacrasieHus). [lapamiensHelii ne-
penoc. IIoBopor.

IINTIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI




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

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS TPOTPAMMBI y4eOHOTO Kypca «I'eoMeTpus» XapaKTepU3yroTCs:
IIaTpuoTnyeckoe BocuTaHHE:

MPOSIBJICHUEM MHTEpECa K MPOILIOMY M HACTOSIIIEMY POCCUMCKON MaTeMaTUKH, IEHHOCTHBIM OTHOILIIEHUEM K
JTOCTUKEHHUSIM POCCUHUCKUX MaTEMaTHKOB U POCCHMCKOW MAaTeMaTUYEeCKOW IIKOJIbI, K HCIOJIb30BAHUIO ITHX
JOCTHKCHHH B IPYTUX HayKax M MPUKIATHBIX cepax.

I'paxnanckoe U 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITTOJIHEHUIO 00S3aHHOCTEH rpakIaHIHA U PeaTu3alliu ero Mpas, MPeCTaBICHUEM O MaTe-
MaTHUYECKHX OCHOBaX ()YHKIIMOHUPOBAHMSI PA3IMUHBIX CTPYKTYD, ABICHUH, MPOLEAYp FPaXKAaHCKOTo 00111e-
cTBa (BBIOOPHI, OMPOCHI | IIP.); TOTOBHOCTHIO K O0CYKICHUIO STUYECKUX MPOOJIEM, CBI3aHHBIX C IPaKTHYe-
CKUM IPUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHUEM BaKHOCTU MOPajib- HO-3TUYECKUX MPUHIIUIIOB B €S-
TEJIBHOCTH YYEHOTO.

TpynoBoe BocnuTanue:

YCTaHOBKOM Ha aKTUBHOE y4acCTHE B PEIICHUH MPAKTHUECKUX 3a/1a4 MaTEMaTUYECKON HAIPaBIC€HHOCTH, OCO-
3HaHHEM BaXHOCTU MaTeMaTUYECKOT0 00pa30BaHUs Ha MPOTSHKEHUH BCe )KM3HU JIJIsl YCHEIIHOM nmpodeccro-
HaJILHOM IESITEIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUH;

OCO3HAaHHBIM BHIOOPOM U IMOCTPOCHUEM WHANBUAYAIBHON TPAEKTOPUN 00PA30BaHUSI U )KMU3HEHHBIX TUIAHOB C
y4€TOM JINYHBIX HHTEPECOB M OOLIECTBEHHBIX MTOTPEOHOCTEHA.

JcTeTH4YeCKoe BOCIIUTAHUE:

CIOCOOHOCTBIO K 3MOITMOHATILHOMY M ACTETUYECKOMY BOCIIPUATHIO MAaTEMATUIECKUX 0OBEKTOB, 33/1a4, pellie-
HUH, pacCyXICHHI; YMEHHUIO BUJETh MATEMAaTUUYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

LleHHOCTH HAYYHOT0 TIO3HAHUS:

OpHUEHTAIMEH B JETEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HayUHBIX MPEJICTaBICHU 00 OCHOBHBIX 3aKOHOMEP-
HOCTSIX Pa3BUTHSI YSIIOBEKA, IIPUPOJILI M OOIIECTBA, TIOHUMAHHEM MaTEMAaTHUECKON HayKH Kak c(hepsl YeoBe-
YEeCKOM JEATENIbHOCTH, ITAOB € pa3BUTHS M 3HAUMMOCTH JUISl Pa3BUTHUS IUBUIIH3AIUY;

OBJIAJICHUEM SI3BIKOM MAaTEeMAaTHUKU U MATEMATHYECKOM KYJIBTYPOU KaK CPEJICTBOM MTO3HAHUSI MUPA; OBJIAJICHHEM
MIPOCTEUIIMMH HaBBIKAMU UCCIIEI0BATENbCKON EATEIbHOCTH.

du3nyeckoe BOCNIUTaHUE, POPMHUPOBAHUE KYJIbTYPbI 310POBbS M SMOIMOHAJIBHOT0 0J1ar0NOJyYHs:
TOTOBHOCTBIO MPUMEHITh MaTeMaTHUECKIE 3HAHHSI B MIHTEPECaX CBOETO 3/I0pPOBbs, BEJACHH 3J0POBOT0 00pasa
KU3HHM (3I0pOBOE TUTAaHUE, COATAHCUPOBAHHBIN PEXUM 3aHITHI U OT/AbIXA, PETYIIsIpHAs PU3HUeCcKasi aKTHUB-
HOCTB);

c(hOpMUPOBAHHOCTHIO HaBbIKA peIIeKCUU, MPU3HAHUEM CBOETO MIpaBa Ha OIIMOKY U TAKOTO e MpaBa IPyroro
YeJI0BeKa.

IK0JI0TNYEeCKOe BOCIIUTAHHE:

OpHUEHTAIlMel Ha MPUMEHEHNE MaTeMaTHIeCKUX 3HAHUI JUIS PEeIlIeHus 3a/1a4 B 00JIaCTH COXPAHHOCTH OKpYXa-
IOIIIEH Cpe/ibl, INIAHUPOBAHUS MTOCTYIIKOB M OIEHKH UX BO3MOYKHBIX TIOCIEIACTBUMN ISl OKPYKAIOIIEH CpeIbl;
OCO3HaHHEM II100aNBHOTO XapaKkTepa HKOJIOTHYECKUX MPOOIeM U MyTel UX pelIeHusl.

JIMYHOCTHBIE pPe3y/IbTaThl, 00eceYnBalOIIUe ATANTANNI0 00yYAIOIIErocsi K U3MEHSIIOIMMCS YCJIOBUAM
COLMAJILHOM M MPUPOJAHOM CPeabI:

— TOTOBHOCTBIO K JISHCTBUSAM B YCJIOBHUSIX HEOMPEAEIEHHOCTH, TTOBBIIICHUIO YPOBHS CBOSH KOMITETCHT-
HOCTHU Yepe3 MPAKTHUECKYIO IeATEIHHOCTh, B TOM YHCIIE YMEHHUE YUYUTHCS Y APYTUX JIOACH, prodpe-
TaTh B COBMECTHOM JIEATEIHLHOCTH HOBBIC 3HAHMS, HABBIKM M KOMIIETEHIINU U3 OTBITA APYTHX;

— Heo0X0MMOCTHIO B (DOPMHUPOBAHHUH HOBBIX 3HAHUI, B TOM 4Kciie GOpMyTUpOBaThH UIEU, TIOHSATHS,
TUTIOTE3bI 00 00BEKTaX U SBJICHUSX, B TOM YHCJIE paHEe HE U3BECTHBIX, OCO3HABATH JIe(DUITUTHI COO-
CTBEHHBIX 3HAaHUU U KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE PA3BUTHE;

— CIOCOOHOCTHIO OCO3HABATh CTPECCOBYIO CHTYAIIUIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAITHIO KaK BBI3OB,
TpeOyIOMIHii KOHTPMEP, KOPPEKTHPOBATH MPUHIUMAEMEBIE PEIICHUS U IEHCTBUS, POPMYIHUPOBATH U Olle-
HUBATh PUCKH U MOCIEACTBUS, POPMHUPOBATH OIIBIT.

METANPEJMETHBIE PE3YJIbTATHI
MeTtanpeaMeTHbIe pe3yIbTaThl OCBOSHHS MPOTrpaMMbl yueOHOTO Kypca «I eoMeTpus» XapaKTepu3ylTcs OBJIa-
JICHUEM YHUBEPCATbHbIMU HOZHABAMEIbHBIMU OeLiCEUAMU, YHUBEPCATIbHBIMU KOMMYHUKAMUGHBIMU Oeli-
CMBUAMU U YHUBEPCANbHLIMU PeYIAMUBHBIMU OCUICTNEUIMU.

1) VuusepcanvHvle noznasamenwvnule oeticmaus obecneuusaom gopmuposanue 6a308b1x KOCHUMUBHBIX



npoyeccos 00yuawuxcs (0ce0eHue Memoo08 NOZHAHUSL OKPYICAIOUIe20 MUpa, NPUMeHeHUe J102UYECKUX,
Ucc1e008amenbCKux onepayutl, yMmeHuti pabomams ¢ uHgopmayuetl).
ba3oBble jioruvyeckue 1eicTBUA:

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

BOCIIPHHUMATh, (POPMYITHPOBATH K IPE0OPa30BHIBATH CY)KICHHS: YTBEPAUTEIBHBIC U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U O0ILUE; YCIOBHBIE;

BBISIBIISITH MATEMAaTHUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U POTUBOpEUNs B (DaKkTax, JaHHBIX,
HaOJIIOACHUAX U YTBEPXKACHUSX; IIPeUlaraTb KPUTEPUHN AJIs BBISABICHHS 3aKOHOMEPHOCTEN U Mpo-
TUBOPEYUH;

JIeJIaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTUKH, N€IyKTUBHBIX U HHAYKTHBHBIX
YMO3aKJIIOYECHUN, YMO3aKIIIOUYEHUH 110 aHAJIOTUU;

pa3dupath 10Ka3aTeIbCTBA MATEMAaTUUYECKUX YTBEP)KACHUH (IIPsIMbIE U OT IPOTUBHOI'0), IPOBOIUTH
CaMOCTOSITENIbHO HECIIOXKHBIE JI0KA3aTEIbCTBA MAaTEMAaTUYECKUX (PaKTOB, BBICTPAUBATh apTyMEHTAIIHIO,
IPUBOAUTH MPUMEPBI U KOHTPIIPUMEPHI; 000CHOBBIBaTh COOCTBEHHBIE PACCYKACHUS;

BBIOMPATH CIIOCOO perieHus yaeOHOH 3a/1a4n (CpaBHUBATH HECKOJIBKO BAPUAHTOB PEIICHUS,
BbIOMpATh HanOoJIee MOIXOASIIMMI ¢ YIETOM CaMOCTOATENBHO BBIACICHHBIX KPUTEPUEB).

ba3oBble Hccien0BaTEIbCKHE A€liCTBUA:

HCIIOJIb30BaTh BOMPOCHI KaK MCCIEA0BATEIbCKUN HHCTPYMEHT MO3HAHUS;, (POPMYIUPOBATH BOIIPOCHI,
(buKcupyrolre NpoTUBOPEUHE, MPOOJIEMY, CAMOCTOATENILHO YCTaHABIUBATh UCKOMOE U AaHHOe, (pop-
MHUPOBATh THIIOTE3Y, APTYMEHTUPOBATh CBOIO MO3UIUIO, MHEHHE,

MIPOBOJIUTH 10 CAMOCTOSATEIHFHO COCTABIICHHOMY TUIAHY HECJIOKHBIN KCIIEPUMEHT, HEOOIBIIIOE
UCCJIEIOBAHKE IO YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro 00bEKTa, 3aBUCMOCTEH
00BEKTOB MEXKy COOOM;CaMOCTOSTEIIEHO (POPMYITUPOBATE 000OIIECHUS M BBIBOJIBI TI0 PE3YIIb-

TaTaM MPOBEAEHHOTO HAOIIOCH S, UCCIIEIOBAHMSI, OLICHUBATH JOCTOBEPHOCTD MOTYUYEHHBIX
pe3yabTaTOB, BHIBOJIOB U OOOOIIICHMIA;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLECCA, a TAKIKE BBIABUTATh MPEIOIOKEHUS O €TO
Pa3BUTHUU B HOBLIX YCJIOBUSAX.

Padora ¢ unopmanueii:

BBISIBJISITH HEZOCTATOYHOCTh M U30BITOYHOCTh MHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX ISl peILIEHUs 3a-
Jlauy;

BbIOMpaTh, aHAIU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATH HH(POPMALINIO Pa3IMUHbIX
BUJIOB U (pOPM IpECTaBICHHUS;

BbIOMpaTh (pOopMy MpecTaBiIeHnss HHPOPMAIUU U WILTIOCTPUPOBATH PEIIaeMble 3a/1aul CXEMaMH,
JIyarpaMMamu, HHOU Tpadukoil 1 nX KOMOMHAIUSMU;

OLICHUBATh HaIEKHOCTh UH(POPMAIIUU 110 KPUTEPHSIM, IPETIOKEHHBIM YUUTEIIEM HIIN
c(OpMYIHPOBAHHBIM CAMOCTOSITENBHO.

2) Vuueepcanvhvie KOMMYHUKAmMuHble Oeticmausi 00ecnevusarom chopmuposaHHoCmb COYUANbHBIX
HABbIKO8 00YUaAOWUXCAL.
Oo01menue:

BOCTIPUHUMATH B (DOPMYITHPOBATH CY)KJIEHUSI B COOTBETCTBHUHU C YCIOBUSMH U LENSIMU OOIICHNUS;
SACHO, TOYHO, I'PAaMOTHO BbIpaXaTb CBOIO TOYKY 3pCHUA B YCTHBIX U TIMCbMEHHBIX TCKCTAX, JaBaThb
MOSICHEHHUSI 110 XO/1y PEIICHHs 3a/1a4l, KOMMEHTHPOBATh MOyUYEHHBIH Pe3ynbTaT;

B X0/J1e 00CYKJICHHsI 3a1aBaTh BOIIPOCHI IO CYIIECTBY 00CYXTaeMOi TeMBI, MPOOJIEMBI, periaeMoil 3a-
Jla4d, BICKA3bIBaTh UJICH, HAIIETICHHBIC Ha MIOMCK PEIIECHUS; COTIOCTABIIATH CBOM CYXKIIEHUS C CYyXKIe-
HUSIMU JIPYTUX YYaCTHUKOB JHajiora, OOHapyKUBaTh pa3jinure U CXOJCTBO MO3UIINIA; B KOPPEKTHOMN
dbopme hopMynupOBaTH pa3HOTIACHS, CBOM BO3PAKECHHUS;

MIPEJICTABIISITh PE3YJIBTATHI PEIICHUS 33]]a4d, SKCIICPUMEHTA, HCCIIC0BAHMS, TIPOCKTA; CAMOCTOS-
TETHHO BBIOUPATh (DOPMAT BRICTYIUICHUS C YIETOM 3a/1a4 MPE3EHTAIIMN U OCOOCHHOCTEH ayIuTo-
puu.

CoTpyaHu4ectBo:

MOHMMATh U UCIIOJIb30BaTh MPEUMYILECTBa KOMaHAHON U WHANBUAYAIbHON paOOThI IPU PELICHUU
y4eOHBIX MAaTEeMaTUYECKUX 3a/1a4;
MPUHUMATB 1I€JIb COBMECTHOM J1eATENbHOCTH, IUTAHUPOBATh OPraHU3aI[MI0 COBMECTHOM padoTHI,



pacrtpenenaTb BUABI paboT, JOrOBapUBAThCS, 00CYKIATh MPOIIECC M pe3yabTaT paboThl; 00001maTh
MHEHHS HECKOJBbKUX JIIOICH;
— y4acTBOBATh B TPYNIOBKIX (hopMax paboThI (00CYyX)aeHUS, 0OMEH MHEHUSIMH, MO3TOBBIC INTYPMBI 1
ap.);
— BBINOJHSATH CBOIO YacTh PabOTHl M KOOPIMHUPOBATH CBOU JCHCTBUS C APYTUMHU WICHAMU KOMaH/IbI;
— OIICHMBATh KAUYECTBO CBOETO BKJI/Ia B OOIIMIA TPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKAaMU B3aUMOJCHCTBHUS.
3) Vuusepcanvhvie pecynamuensle oelicmausi 00ecnevusarom opmuposanue CMulC08blX YCMAaHOB0K U
HCUBHEHHBIX HABbIK08 TuyHocmu. CaMOOpraHU3alIus:
CaMOCTOSITENTLHO COCTABJIATH IIAH, AJITOPUTM PEIICHUS 3a/1a4i (UM €ro YacTb), BEIOUPATh CIIOCO0 pemieHHs ¢
y4ETOM HUMEIOIIUXCS PECYPCOB H COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBAThH BapH-
aHTBI PEIICHUH ¢ Y4ETOM HOBOH MH(POPMAITUH.
CaMOKOHTPOJIb:
— BIJIAJIETh CIIOCOOAMU CAaMOTIPOBEPKH, CAMOKOHTPOJIS IPOLIECCa U pe3yIbTaTa pereHus
MaTeMaTH4eCKOH 3a7auu;
— TPEIBHJIETh TPYTHOCTH, KOTOPHIE MOT'YT BOSHUKHYTH IIPH PEIICHUU 33141, BHOCUTh KOPPEKTUBHI B
JESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSTENIBCTB, HAWEHHBIX OIIMOOK, BBISBICHHBIX TPYIHOCTEIH;
— OIICHMBATh COOTBETCTBUE PE3yJIbTaTa JCATCILHOCTH ITOCTABICHHOM LIETH U YCIOBUSIM, OOBSICHSTh
MPUYUHBI JOCTUKCHUSI WIH HEJOCTUKECHHUS LI, HAaXOAUTh OIMIMOKY, AaBaTh OIICHKY TPHUOOPETEHHOMY
OTIBITY.

NPEIMETHBIE PE3YJIBTATHBI
OcBoenue yuebHoro kypca «I'eoMeTpusi» Ha ypoBHE OCHOBHOTO 00IIero 00pa3oBaHus JOKHO 00ecTieunBaTh
JOCTHKCHHE CIICIYIONINX MPEIMETHBIX 00pa30BaTeIbHBIX PE3YJIbTATOB:

— 3HaTh TPUTOHOMETpHUECKHUE (DYHKIIUU OCTPHIX YTIIOB, HAXOIUTH C UX MIOMOIIBIO Pa3JIMYHbIE 3JIEMEHThI
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA («PEIICHUE MPSIMOYTOIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C moMOIIbI0
KaJbKYJIATOPA) AJTUHBI U YIJIBI 17151 HETAOIMUHBIX 3HAYCHH.

— Tlonb3oBatbes hopMyliaMy IPUBEICHUSI © OCHOBHBIM TPUTOHOMETPHUYECKUAM TOXKICCTBOM JIJISI
HAXO0KJICHUS COOTHOLIEHUN MEXAY TPUTOHOMETPUUYECKUMHU BETMYMHAMU.

— Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JIJIS HAXOXKJICHUS PA3JIMYHBIX 3JIEMEHTOB Tpe-
YroJIbHUKA («PEIICHUE TPEYTOJIbHUKOBY), IPUMEHITH UX MPHU PEIICHUN T€OMETPUUYECKUX 3a]1a4.

— Bnanets noHsTHAMHU TTpeoOpa30BaHUs MO00UsI, COOTBETCTBEHHBIX AJIEMEHTOB MOA00HBIX (hUryp.

— Ilonb30BaTbes cBOMCTBaAMH MOI00MS TPOU3BOIBHBIX (PUTYP, YMETh BBIYUCIATH JUIMHBI U HAXOAUTh
yrii6l y To00HBIX puryp. [IpuMeHaTs cBoMCTBa MOI00MS B TPAKTUYECKUX 3aadax.
— YMeTh NpUBOAUTH TPUMEPHI TOJTOOHBIX (PUTYP B OKPYIKAIOIIEM MHUPE.

— Tlonp30BaThCst TEOpEMaMU O MMPOU3BEICHUH OTPE3KOB XOP/I, O IPOU3BEACHUH OTPE3KOB CEKYIIUX, O
KBaJIpaTe KacaTeJIbHOM.

— Tlonp30BaThCst BEKTOPaMH, IOHUMATh UX T€OMETPUUECKUN U PU3UUECKHUIN CMBICH, TPUMEHATH UX B
pEIIeHUU TeOMETPUIECKUX U (PU3MUECKUX 3a/1a4.

— TlpumMeHsTh CKalIsIpHOE MPOU3BEICHNE BEKTOPOB JIJIsi HAXOXKIEHUS JJIUH U YTJIOB.

— Tlonp30BaThCsi METOJIOM KOOPAMHAT HA MJIOCKOCTH, IPUMEHATH €r0 B PEIIEHUH T€OMETPUUECKUX U
MPaKTUYECKHUX 3a]1ad.

— Bnaners NOHATUSAMH MPABUILHOTO MHOTOYTOJIbHUKA, ITTUHBI OKPY>KHOCTH, IJTUHBI IyTH
OKPY>KHOCTH ¥ PaJINaHHOW MEpPHI yTila, YMETh BRIUUCIIATH IUIONIAIb KPyTa U €ro YacTe.

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

— HaxoauTs ocu (W IEHTPBI) CAMMETPHUH QUTYD, TPUMEHSTH IBIXKCHHS TUNTIOCKOCTH B MPOCTEHTIITNX
CIyJasix.

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



TEMATHUYECKOE IIVIAHUPOBAHUE

o o0ust

Ne |HammenoBanue paznenoB| KommuectBo yacoB | [lara Buner gestenbHOCTH Bungi, hpopmbt DNeKTPOHHBIE

/11 W TEM IPOTPAMMBL  loorey fomp. [mpakT KOHTPOJIA (mmudpoBsie)

pab. [pal. obpaszoBaTebHbIC
pecypcsl

Paznen 1. Tpuronomerpus. TeopeMbl KOCHHYCOB H CHHYCOB. PenieHne TpeyroibHHKOB.

1.1. |OnpexeneHue TPUrOHO- 2 -dopMynrpoBaTh ONpeneTeHIs TPUTOHOMETPIUIeCKNX (GYHKIHUK |YcTHBIN orpoc  |https://www.yaklass.ru/p/g
METpHYECKHX (DYHKIIUI TYTIBIX W TIPAMBIX YTJIOB.; eometria/9-
yrioB ot 0° 1o 180°. klass/sootnosheniia-

1.2. |[KocuHyC 1 CHHYC Ipsi- 2 -BeiBOoaNTE TEOpEMY KOCHHYCOB M T€OpeMy CHHYCOB (¢ paauy-[[InceMeHHbIH miZhQu-stororllapﬁl—l—
MO0 M TVIIONO VA COM OIMCAHHOM OKPY’KHOCTH).; orpoc uglami-treugolmka-

b AL skaliarnoe-proizvedeni -

1.3. [Teopema KOCHHYCOB. 2 -BriBoguTh T?opeMy KOCHHYCOB M TEOpeMy CHHYCOB (c pamgmy-TecTupoBanue 0222/s00tnosheniia-
(OGo6mEnHas), TeopeMa COM OMHCAHHOH OKPY)KHOCTH).; mezhdu-storonami-i-
CHHYCOB (C pagnycom uglami-treugolnika-

O CAHHOU OKPY>KHOCTH 9281/re-7ad3359e-27dd-
4ae(0-9272-8f1ce3e7Sec2

1.4. [HaxoxmeHHe UIMH CTO- 2 -Pemmats TpeyroapHUKU. ; Ormpoc no https://resh.edu.ru/subject/l
DOH M BEJTHYHH yIJIOB Pemate NpakTH9YeCKUe 3a1a4M, CBOAAIINECH K HAXOXKIECHUIO MHIMBHIyalbHBIM [esson/2040/main/
TPEYrOIbHIKOB. Pa3INYHBIX 3JI€MEHTOB TPEYrOJbHHUKAX.; KapTOCKaM

1.5.  |@opmyia mioma M Tpe- 2 -QopMyIHMpOBaTh ONpEIeNICHNs] TPUTOHOMETpruYecKuX (GyHKImA [YcrHbli ompoc  |https://skysmart.ru/articles/]
YTOJIbHUKA Yepe3 JBe TYHBIX U HNPAMBIX YTJIOB.; mathematic/Kak-nayti-
CTOPOHbI H YTOJ MEKIY -BBIBOIUTH TeOpeMy KOCHHYCOB U TEOPEMY CHHYCOB (C pajuy- loshchad'-

HIVIMIAL COM OTIMCAHHOM OKPYXHOCTH).; pryamougol'nika

1.6. |®opmyia miomwany de- 2 -Pemars TpeyronbHuku.; [TucbMeHHbII https://www.resolventa.ru/
THIPEXYTOIBHAKA Yepes3 Pematp mpakTrueckue 3a1a4u, CBOAAILINECS ompoc spr/planimetry/sgf.htm
ero IMAroHaIM U yroJ K HaXOKACHHUIO Pa3INYHBIX 3JIEMEHTOB TPEYTOJIbHUKAX. ;

MEX1y HUMHU.

1.7. [[paxrtuueckoe 3 -Pemate npakTuyeckue 3aaun, CBOJAIIMECS TectupoBanue  |https://www.resolventa.ru/
IpHMEHEHIE K HaXOKACHHUIO Pa3IMYHBIX 3JIEMEHTOB TPEYTOJIbHUKAX.; spr/planimetry/sqf.htm
TOKa3aHHBIX TEOpEM

Hrtoro no pazgeny 16

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

D.1. [[TousTue o 2 -OcBanBaTh MOHATHE MPEOOPA3OBAHMUS TOAOOHS; Yerueiii oripoc  |https://infourok.ru/prezent
peoOpa3oBaHUK aciya-po-geometrii-na-

temu-proizvedeniya-




D.2. |CooTBeTCTBEHHBIE 2 -UccnenoBare OTHOLICHHE JIMHEHHBIX 3JeMEHTOB (uryp|llucemennbii otrezkov-hord-i-sekuschih-
5JIEMEHTBI TI0JOOHBIX Mpu IpeoOpa3oBaHnU MOA00HS.; orpoc 2896250.html
¢duryp. -Haxonute mpumepsl momo0us B OKpYXKAroIIeH IeHCTBU-

TE€JILHOCTH.;

2.3. [Teopema o mpousBsee- 2 -BbIBOIUTH METpUYECKHE COOTHOILIECHUS MEXKAY OTpe3KaMH |l ecTHpoBaHue htt.ps://infourok.rq{prezent
HUM OTPE3KOB XOPJ, TEO- XOPJ, CEKYIIMX U KacaTeJIbHbIX C UCII0JIb30BAHUEM BIIMCAH- aclya-po-geometrii-na-
peMa o IpOM3BeeHHH HBIX YIJIOB U IOJOOHBIX TPEYTroabHUKOB. OCBauBAaTh OHATHE temul—(pr01§veél§mv£— ni
OTPE3KOB CEKYIHX, TEO- IpeoOpa3oBaHus M1000MS.; 3 ;ggeézgg_htonrﬂ -LSERUSCA:
peMa 0 KBapate Kaca- -MccnenoBaTs OTHOIICHHWE JIMHEHHBIX JJIEMEHTOB (QUTYD https://mturok.ru Nless
eI HOIL [pu IpeoOpa3oBaHUU MOA00HS.; on/seomelry/9-

-BBIBOJIUTH METPUYECKUE COOTHOIICHUS MEXAY OTPE3KAMHU lklasgs /itog OVI oe-povtorenie-
XOpJI, CEKYLIMX U KacaTeJIbHbIX C MCIIOJIb30BAaHUEM BIIMCAH- lkursa-ceometrii-za-79-
HBIX YTJIOB U TTOJI0OHBIX TPEYTOJbHUKOB. ; klassy/tochka-vnutri-i-vne-

Pemate reomerpuueckue 3amauyd U 3aqaud U3 peajbHOR okruzhnosti
PKU3HH C UCTIOJIb30BAHUEM MOIOOHBIX TPEYTOJIHLHUKOB.;

4. [[IpuMeHeHHE B pelIeHnH 3 -Pemats reomeTpudeckue 3a1auu 1 3aa4u U3 peaabHoit  [Ompoc mo
reOMETPUYECKHX 33124 PKU3HH C UCTIOJIb30BAaHUEM TI0JI0OHBIX TPEYTOJIBLHUKOB. ; KapToYKaM

Toro nmo pazneny 10

Paznen 3. BekTopsl

3.1. |OmpeneneHue BEKTOPOB, [2 -HMcionb30BaTh BEKTOPHI KaK HAMpaBICHHBIE OTPE3KU, UC-|YCTHBIA onpoc  |https://www.yaklass.ru/p/g
CJI0XKEHUE U PA3HOCTh ClIe/IOBaTh TEOMETPHUESCKHid (TIepeMeleHne) U GpU3nIecKui] cometria/10-klass/vektory-
BEKTOPOB, YMHOKCHHUE (CHJ1a) CMBICIIBI BEKTOPOB.; v-prostranstve-deistviia-s-
BEKTOpa HA YHCJIO. vektorami-

3.2. |Dusuueckuii u reomer- |2 -Hcnonb30BaTh BEKTOPHI KaK HaNpaBieHHbIE OTPe3KH, HC-[IMCbMEHHbIN p248/opredelenie-i-
[PUYECKHUI CMBIC] BEKTO- CJIE/I0BAaTh N€OMETPUYECKUH (TIEpEMELIEHUE) U (HU3UYECKUIAOIPOC leICheSku'smVSI'ngtora'
POB. (cuna) CMBICIIBI BEKTOPOB.; e e

-3HaTh OMpeNeIeHUsI CYMMbl U Pa3HOCTH BEKTOPOB, YMHO-
PKEHHSI BEKTOpa Ha YMCIIO, UCCIIEIOBATh T€OMETPUUYECKUN U
(bU3MYECKUN CMBICIIBI ATHX OTEpaIuii.;

3.3. |Pa3znokeHue BeKTopa mno 2 -Pemate reomeTrpuueckue 3agadn ¢ MCHOJb30BaHUEM BeK-{IecTHpoBaHue https://resh.edu.ru/subject/l
TBYM HEKOJTHHEAPHBIM TOPOB.; esson/3038/main/
BEKTOpaM.

3.4. |[KoopauHaThl BEKTOpa 2 -PacknanpiBaTh Ha BEKTOpA. Omnpoc https://www.yaklass.ru/p/g

3.5. |CxanspHoe mpousBene- |1 -HaxonuTs ckanmsipHOE pOM3BEAeHNE BEKTOPOB, €ro MpUMeHe- |Y CTHBIN Ommpoc cometria/9- .

HIE BEKTOPOB, €T0 MPH- HUE JUIST HAXOXKICHUSI JIUTHH U yTJIOB. lklass/ sootnoshenu'aj
MEHEHHeE JUIS HaXOXKIIe- mezhdu-storonami-i-
HUS JITMH U yTJIOB. gglgnnﬂgm .

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

1510 BEKTOPOB onpoc 9222/skaliarnoe-




3.7. [[IpumeHeHUE BEKTOPOB |1 -IIpuMeHSATH BEKTOPHI JJIs1 pEIICHHS 3a1a9 KHHEMATHKA B Me- ([ ecTupoBaHue proizvedenie-vektorov-
U1 pELICHUS 3a]1a4 KH- XaHUKH svoistva-9526
HEMATHUKU U MEXaHUKHU https://znanio.ru/pub/317
KonTponbHas paboTa 1

Ttoro mo pasneny: 12

Pasnea 4. [lekapToBBI KOOPAMHATHI HA MVIOCKOCTH

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

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

onpoc podgo

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

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

4. paBHEHHE OKPY>KHOCTH. -BBIBOIUTH ypaBHEHUE OKPYKHOCTH. ; pOC 110 b426-96cch9c0efa3
KapTO4YKaM

4.5.  [Haxoxnenune koopauHar |1 -Pemarh 3amaun Ha HaXOXKJACHHE TOUEK MEPECEUCHHMsI TPsi-Y CTHBIM OIpocC
[TOHEK IICPCCCHCHHA MBIX ¥ OKPYKHOCTEH € IIOMOIIIBIO METOA KOOPAMHAT.;
OKPY>KHOCTHU U MPSIMOU

4.6.  [Meron koopauHat npu |1 -Pemares 3amaun Ha HaXOXKICHHE TOYEK IepecedeHus: nps-[IucbMeHHbIIH https://resh.edu.ru/subject/
PCLLICHUU FeOMeTpHYe- MBIX M OKPYKHOCTEH C TIOMOIIBIO METO/IAa KOOPIMHAT.; onpoc lesson/2508/main/
CKHX 3aJa4

4.7. |Mcnons3oBanue Metona |2 -PemaTh 3amaun Ha HaxoKAEHUE Touek mepecedeHus npsi-Tecruposanne  |https:/resh.edu.ru/subject/
KOODJIMHAT B IPaKTHYE- MBIX M OKPYKHOCTEH € MOMOIIBI0 METO/IA KOOPIUHAT. ; lesson/2508/main/
CKHX 3aJadax

toro no pasneny: 9

Paznen S. [IpaBujibHbIe MHOTOYTOJIbH

uKkH. [[JInHA OKPYKHO

CTH U IJIOIAAb Kpyra. Beruncienue nmiomamei

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

X DJICMCHTOB.

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

-ITonbp30BaThCS MOHATHEM AJIMHBI OKPYKHOCTH, BBC,Z[éHHBIM
C TIOMOIIBIO IMPABUJIBHBIX

Ormpoc 1Mo
MHTUBU/TY aTTbHBIM
KapTO4YKaM

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

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

mnogougolniki-9246/re-

5.2. [Yucio p u aiuHa -dopmynupoBaTh onpeeIeHUE MTPABUIBLHBIX MHOTOYTOJIb- |Y CTHBIM OIPOC 9836 30£.83044d02-
OKPY>KHOCTH. HUKOB, HAXOJUTh UX DJIEMCHTHI. ; ) 1739-40bb35 1 cb45d
-ITonb30BaThCA MOHATUEM JJIMHBI OKPY>KHOCTH, BBEAEHHBIM
C TOMONIBIO TPABUIIbHBIX
5.3. |launa gyru 1 -dopmynupoBaTh onpeeeHue IPABUIBLHBIX MHOTOYTOJIb- |[[IACEMEHHBIN https://www.yaklass.ru/p/g
OKPYKHOCTH. HUKOB, HAXOJWUTh UX DJIEMEHTHI. ; 0TIpOC eometria/9-klass/dlina-




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

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

5.4. |PagmaHHas Mepa yria. 1 -dopmynupoBaTh onpeieseHue TPaBUiIbHBIX MHOTOYTOJIb- (TecTupoBanue okruzhnosti-ploshchad-
HHUKOB, HAXOAUTh UX JI€MEHTHL.; kruga-9494/re-80ba7b3a-
-ITonb30BaTHCS MOHATHUEM JUTUHBI OKPYKHOCTH, BBEIEHHBIM e82¢-4b90-b115-
ed6027b17826
C TOMOIIIBIO TIPABHIIBHBIX
5.5. [[Lnomams kpyramero | -DopmyaHpOBaTh ONPEIEICHUE IPABHILHBIX MHOTOYTOJIb- [Onpoc 1o https://www.yaklass.ru/p/g
DIEMEHTOB (CEKTOpa M HUKOB, HAXOJUTh UX JIEMEHTHL.; MHIMBU Iy albHBIM [eometria/9-klass/dlina-
CETMCHTA). -ITonb30BaTHCS MOHATUEM JIMHBI OKPYKHOCTH, BBEIEHHBIM [KAPTOIKAM okruzhnosti-i-ploshchad-
C IIOMOIIBIO IIPABUIIBHBIX kruga-924 1./dlina-
5.6. |BeruncieHue miomaneii |2 -OopMynHupoBaTh OMpPeIeICHUE MPABIIBHBIX MHOTOYTOJIb- |Y CTHBIN ONPOC okruzhnosti-ploshchad-
- kruga-9494/re-80ba7b3a-
(Uryp BKIIOUAIOIMX HUKOB, HAXOIUTh UX AJICMEHTEHL.; ) 82¢-4b90-b115-
DIIEMEHTHI KpyTa. -ITonbp30BaTHCS MOHATUEM ATUHBI OKPYKHOCTH, BBEAEHHBIM 4602717826
C TOMOIIBIO MPABMIIBHBIX
Ttoro mo pazneny: 3 1 [ceMeHHBIH
orpoc
Pa3zgen 6. JIBUKeHUs MJIOCKOCTH
6.1. [|[Tomsitre o memkernu |1 -Pa3bupats nprumMepsl, WILTIOCTPUPYIOLINE TOHATHS ABMXe- [Onpoc 1o https://www.yaklass.ru/
[JIOCKOCTH HUS, IEHTPOB M OCE CHUMMETPHHU. ; MHIWBUIYaIbHBIM [p/geometria/9-
-dopMynupoBaTh ONIPEIEIEHNS TapaJIIEIBHOTO epeHoca, [KapToaKaM klass/dvizhenie-
[MOBOPOTA U OCEBON CUMMETPHHL.; 10434/poniatie-
6.2. |[lapamtenbHbrii nepeoc, || -BRIBOAMTH MX CBOMCTBA, HAXOAWTH HEMOABMKHEIE TOUKH.; |YCTHBIH opoc  |dvizheniia-simmetriia-

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

6.3. [Ocu ¥ HeHTpHI 1 -IIpumensaTh NapaienbHbld IEPEHOC U CUMMETPHIO IpH  [[IUCbMEHHBIN https://infourok.ru/urok-

CHMMETPHH [pEIIEHNU TeOMETPUYECKUX 3a/1ad (pa30oupaTh IpUMepbl).;  [OMPoC po-matematike-dlya-

6.4. [[Ipocreiiiue npumMeHe- 2 -HMcnionb30BaTh 7151 MOCTPOEHUS U UccienoBaHuil mudpo- [Tectuposanue klassa—pravilpig—

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

Ttoro mo pasneny: 6
Pa3nen 7. IloBTOpeHue, 00001IeHUE, CUCTEMATU3ALMSI 3HAHUI
7.1. |[loBTOpEHHE OCHOBHBIX -OnepupoBatTh NOHATUAMU: (PUTYpa, TOUKA, TIpsiMasi, yroi, |Omnpoc mo https://interneturok.ru/less
HOHSTHIT H METOJIOB KyD- MHOTOYTOJIbHUK, PABHOOEIPEHHBII M PABHOCTOPOHHUIT Tpe-  [MHAMBUIyaTbHbIM jon/algebra/9- .
YTOJIbHUKH, NIPSIMOYTOJILHBIN TPEYTOJIbHUK, MeluaHa, ouc-  [KapToukam lklass/itogovoe-povtorenie-

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

CEKTpHCa U BbICOTA TPEYTOJIbHUKA, MTapajliesorpaMm, poMo,
[IPSIMOYTOJIBHUK, KBaApaT, Tpalelysi; OKPYy>KHOCTb, Kaca-

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




TeJIbHAs; PaBEHCTBO U 1oo0ue Guryp, TpeyroJbHUKOB; Ma-
PAJUICIIEHOCTD U MIEPIICHIUKYIIPHOCTD HPSAMBIX, YTOI MEXKITY

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

[IPSAMBIMU, CAMMETPHS OTHOCUTEIILHO TOYKH U IIPSIMOM; JJIH- preobrazgvanie—
Ha, pacCTOsHUE, BEJIMYMHA YIJIa, IUIOIA/lb, IEPUMETP.; ‘Emy
7.2.  |[Ipocreiimme reoMeTpu- Hcnonb30Bath GOPMYIIBI: IEPUMETPA U IJIOLIAId MHOTO-  |Y CTHBIH O1IpoOC ilt;%sr:g/www.yaklass.ru/p/a
eckiie urypsr u ux YTOJIbHUKOB, JUIMHBI OKPYXHOCTH U IUIOINAAM Kpyra, 00bEMa ﬁ@ Jinfourok ru/issledoy
CBOHCTBA. PSIMOYTOJIBHOTO MapajuieIenunesa. ; atelskaya-rabota-po-
7.3. |M3mepenne OnepupoBaTh NOHATHAMU: (PUTYpa, TOUKA, IPsIMast, yroj, [[IncbMeHHbIH matematike-na-temu-
FCOMETPHUYCCKUX MHOTOYTOJIbHUK, PABHOOCIPEHHBIN U pABHOCTOPOHHUH Tpe- [0IPOC obobshenie-i-
BEITHYNH. YTOJIBHUKH, IIPSIMOYTOJIbHBIN TPEYTrOJIbHUK, MEIMaHa, Ouc- sistematizaciya-
CEKTpHCa U BBICOTA TPEYTOJbHUKA, AapalIeIIoOrpaMM, poMo, uchebnogo-materiala-
PAMOYTOJILHUK, KBaJApaT, TPAIELus; OKPYKHOCTb, Kaca- kursov-7-9-klassov-
TeJIbHAS; PAaBEHCTBO M 1o100ue Guryp, TpeyroibHUKOB 4314350.html
7.4. (TpeyroyibHHKH. -OnepupoBaTh NOHATUAMU: (pUTypa, TOUKa, IIpsimas, yroi,  |Omnpoc mo
MHOTOYTOJIbHUK, PABHOOEIPEHHBIN M PABHOCTOPOHHUH Tpe- [AHIMBUIYaTbHBIM
YTOJIHUKH, MIPSIMOYTOJIbHBIN TPEYTOJIbHUK, MeIHaHa, ouc-  [KapTouKaMm
CEeKTpHUca U BbICOTA TPEYroJbHUKA, [TapajieorpaMmM, poMo,
MPSMOYTOJIBHUK, KBaJpaT, TPAIeIHsl; OKPY>KHOCTb, Kaca-
TeJIbHAS; pAaBEHCTBO M 1o1o0ue Guryp, TpeyroJbHUKOB
7.5. [Mapantenshble u -OneprpoBaTh MOHATHSAMU: (GUTypa, TOYKA, IpsMast, yroy,  |YcTHeif onpoc  |https://www.yaklass.by/p/
TEPICHIUKYIAPHEIC MHOT'OYT'OJIbHHK, paBH06eI[peHHLIﬁ )51 paBHOCTOpOHHI/Iﬁ Tpe- %ﬂkﬁ/s‘
[psiMBbIE. YTOJIbHUKH, IPSIMOYTOJIbHBIN TPEYroJIbHUK, MeaHa, ouc- klass/ nagliadnaia—
CEeKTpHUca U BbICOTA TPEYroJbHUKA, apajieorpaMM, poMo, geometriia- .
[PSIMOYTOJIBHUK, KBAJIPAT, TPAIICIHs; OKPYKHOCTH, Kaca- 12325/1).2;:3?61“6_1_
TeJIbHAs; PaBEHCTBO U 110j100ue GUryp, TpeyrojJbHUKOB; Ma- p:ir;inil_ 1;312;r3nve-
PATUIETIFHOCTD U IEPIEHIUKYISIPHOCTD MPSIMBIX, YTOJI MEXTY PHAMYE S22
MPSMBIMUA, CAMMETPHUSI OTHOCUTENILHO TOYKH U MIPSAMO; UTH-
Ha, PaCCTOSIHUE, BEJIMYMHA YTJIa, TUIONIA/Ib, IEPUMETD. ;
lcrionb30BaTh GOPMYIIBL: IEPUMETPA U TIOMIAIN
7.6. [OKpPYHOCTb 1 KpYT. -OrnepupoBaTh MOHATHIMUA: QUTYpa, TOUKA, TIpsiMasi, yroi,  [[lucbMeHHbIiH https://www.yaklass.ru/p/g
MHOTOYTOJIbHHK, PABHOOEIPEHHBIN U PABHOCTOPOHHUIA Tpe- [0TPOC eometria/9-klass/dlina-

YTOJIBHUKH, IPSMOYTOJIbHBIN TPEYroJIbHUK, MeaHa, ouc-
CEeKTpHUCa U BBICOTA TPEYroJbHUKA, apajieIorpaMM, poMo,
[PSIMOYTOJIBHUK, KBaApaT, Tpamelus; OKpy>KHOCTb, Kaca-
TeJIbHAs; PaBEHCTBO U 110100ue GUryp, TpeyroJbHUKOB; Ma-
[PAJUIETIBHOCTD U MEPIIEHINKYISIPHOCTD MPAMBIX, YTOJI MEXAY
[PSIMBIMU, CAMMETPHSI OTHOCUTEIBLHO TOUKH U IPSIMOM; AJIN-
Ha, pACCTOSIHUE, BEIMYMHA YIJIa, IJI0IIA b, IEPUMETD.;

lcrionb30BaTh GOPMYIbI: IEPUMETPA U TUIOIIAIN

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

kruga-9494




7.7. [[eomeTpuueckue
[TOCTPOCHUS.

-OnepupoBaTh MOHATUAMU: (PUTYpa, TOUKA, NIPsMast, yrod,
MHOTOYTOJILHUK, PABHOOEIPEHHBIN U PABHOCTOPOHHUI Tpe-
YTOJIbHUKH, IPSIMOYTOJIBHBIN TPEYTOJIbHUK, MEIUaHa, Ouc-
CEKTpHCa U BbICOTA TPEYTOJIbHUKA, [TapaljiesorpaMmm, poMo,
MPSIMOYTOJIbHUK, KBaJIpaT, TpaIelus; OKpY>KHOCTb, Kaca-
TebHasl; paBEHCTBO U Mo00ue puryp, TpeyrolbHUKOB; Ma-
[PAJIEIBHOCTD U IEPIEHIUKYIAPHOCTD IIPSAMBIX, YTOJI MEXIY
[PSIMBIMU, CAMMETPHSI OTHOCUTEIFHO TOUKH U IPSIMOM; JAJTH-
Ha, paCCTOSIHUE, BEJINYMHA YIJIa, IUIOAb, IEPUMETP.;
lcnonb30Bath (hOpMyIIBI: IEpUMETPA U TUIOMIAIU

TecTupoBaHue

https://infourok.ru/urok-

okruzhnost-
eometricheskie-

postroeniya-4502905.html

MToro no pasgeny:

OBIIEE KOJIMYECTBO YA-
COB I10 ITPOTPAMME




IHOYPOYHOE IIVTAHUPOBAHMUE 9 reomeTpus

aarTa Tema ypoka
No IUIaH ¢baxT
IToBTOpenue — 4 yaca

1. [TonoOHbIE TPEYTOIBLHUKH

2. YersipexyronpHuku. [Inomanyu reomerpuaeckux Guryp

3. BrircaHHbIE, ONIMCAHHBIE ¥ IEHTPAJIBHBIC YTJIbI

4. Jluaznocmuyeckas KOHmponvHas padoma

Tpuronomerpus. TeopeMbl KOCHHYCOB M CHHYCOB. PelieHue TpeyrojibHUKoB — 16 yacoB

5. Onpenenenrue TpuroHoMeTpudecknx GyHkimi yriios ot 0° qo 180°

6. Ornpenenenre TpUroHoMeTpudecknx GyHkuii yrinos ot 0° go 180°

7. KocuHyc 1 cCHHYC PSIMOTO U TyIIOrO yIJia

8. KocuHyc 1 cuHyC NpsiMOro U TyInoro yria

9. Teopema KOCUHYCOB

10. Teopema cuHYyCOB (C pallyCOM ONMCAHHONW OKPYKHOCTH)

11. Haxosknenue JUIMH CTOPOH TPEyroJIbHUKOB

12. HaxoxaeHne BeJM4rH yIyioB TPEYroJIbHUKOB

13. dopmyia IIIOIAHU TPEYTroJIbHUKA YEPE3 IBE CTOPOHBI U YTOJI MEXKY
HUMU

14. 3ajaun Ha BBIYMCIICHUE IUIONIAIU TPEYTOJIbHUKA

15. dopmyia IIOHAAU YEThIPEXYTOJIbHUKA YEpPE3 €ro JUaroHaau U yroJ
ME>K]ly HUMHU

16. 3agaun Ha BBIYMCIIEHUE IUIOIIAIN YETHIPEXYTOIbHUKA

17. Pemienue tpeyroiabHUKOB

18. Permienue TpeyroiabHUKOB

19. [ToBTrOopenue no reme « TpuroHomeTpusd

20. Konmponvnas pavomaNel no meme «Tpuzonomempus

IIpeodpa3oBanue nogodousi. Merpuieckue COOTHOIICHHUs B OKPYKHOCTH — 10 yacoB

21. [TonsiTe o mpeoOpa3oBaHNU OI00US

22. T'omoreTtns. [TogoOue B xxu3HU

23. COOTBETCTBEHHBIE JIEMEHTHI MOJIOOHBIX PUTYDP

24. ITepumeTps! 1 TIOHIAAN TOIOOHBIX (QUTYD

25. TeopeMa 0 Npon3BEIEHUH OTPE3KOB XOPJ1

26. TeopeMa 0 Mpou3BeAEHUH OTPE3KOB CEKYITUX

27. Teopema 0 KBajparTe KacaTeJlIbHOU

28. [IpuMeHeHne B pelieHnH reOMEeTPUYECKUX 3a1a9

29. [ToTopenue no teme «IIpeobpazoBanue nmogobusi. MeTpudeckue co-
OTHOILIEHUSI B OKPY>KHOCTID)

30. Konumponvnas paboma Ne2 no meme «Ilpeoopazoeanue noooous.
Mempuueckue cOOmMHOWERUA 8 OKPYIHCHOCHU))

BekTopsl — 12 yacoB

31. Onpenenenre BEKTOPOB

32. CJ10)KEHHE U Pa3HOCTb BEKTOPOB

33. YMHOXXEHHE BEKTOpPA HA YHCIIO

34. PU3NYECKUN U TEOMETPUUYECKUN CMBICI BEKTOPOB

35. PaznoxxeHne BekTopa no JByM HEKOJUIMHEAPHBIM BEKTOPaM

36. PaznoxxeHne BekTopa no JByM HEKOJUIMHEAPHBIM BEKTOPaM

37. KoopauHate! BekTopa

38. CBsi3b MKy KOOpAUHATAMHU BEKTOpPA U KOOPJIMHATAMM €r0 Havajia u
KOHIIa

39. CxaysipHOE NPON3BEICHUE BEKTOPOB




40.

Peienue 3a1a4 C IOMOIIBIO BCKTOPOB

41. IIpumeHeHre BEKTOPOB JJIsl PEIICHUS 3a/1a4 KUHEMAaTUKU U MEXaHUKH
42, Konmponvnas paboma Ne3 no meme «Bexmopur)
JexapToBbl KOOPAWHATHI HA IJIOCKOCTH — 9 yacoB
43. JlexapToBbI KOOPJIMHATHI TOYEK HA IIJIOCKOCTH
44. YpaBHEeHUE NPSIMOU
45. YrnoBoit K03 PULIHUEHT, TAHTEeHC yTila HAKJIOHA, TapajlIeIbHbIC U
[epreHuKYJISIPHbIE TPsIMbIE
46. YpaBHEHUE OKPYKHOCTHU
47. Haxoxienre KoopAMHAT TOYEK NEePECCUCHUsI OKPYKHOCTH U IPSAMOU
48. MeTo1 KOOpAMHAT NPU PELICHUH T€OMETPUUECKUX 3a7a4
49. Hcnonb3oBaHne MeToAa KOOPAUHAT B MPAKTUYECKUX 3aJladax
50. Meto1 KOOpAMHAT B MPAKTUUECKUX 3a/1adax
51. Konumponvnasa paboma Ned no meme «/[exkapmogst Koopounamut Ha

nJjaocKkocmu))

IIpaBHIbHBIE MHOTOYTOJLHUKHU. /IJINHA OKPY:KHOCTH M INIOIIAIb Kpyra. Beluncienue miomanaeii — 8 yacos

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




YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI VIS YYEHUKA

Bri6epute yueOHbIC MaTepHaIIbI
BBenure cBoil BapuaHr:
METOJUYECKHUE MATEPHAJIBI JIJISA YYUTEJISA

BBenute nanunie
MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

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

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

dokcdopna https://foxford.ru/about

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

«Mapxkerieiic 00pa3oBareJIbHbIX YCIYI»

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