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I[TOACHUTEJIbHA A 3AIIMCKA

OBHIAA XAPAKTEPUCTHUKA YYEBHOT'O KYPCA "TEOMETPHUA"

PaGouas mporpamma mo yuebrHoMy kypcy "I'eomeTpus" mis oOydarommxcs 9 kiiaccoB pazpaboTaHa Ha
ocHoBe DenepaabHOro TOCYAapCTBEHHOT0 00pPa30BaTEIbHOTO CTaHIapTa OCHOBHOTO 00IIeT0 00pa3oBaHus C
y4€TOM U COBPEMEHHBIX MUPOBBIX TPeOOBaHUIL, IPEIBABISEMBIX K MAaTEMaTHUECKOMY 00pa30BaHUIO, U
TPaJUIMNA POCCUICKOTO 00pa30BaHusl, KOTOPhIE 00ECTIEYMBAIOT OBJIAJICHNE KITFOUEBBIMU KOMITETEHIIUSAMH,
COCTABJIIOLIMMH OCHOBY JJIsl HEIPEPHIBHOTO 00pa30BaHUS U CAMOPA3BUTHS, A TAKXKE IIETIOCTHOCTh
0OLIEKYIbTYPHOT0, TUYHOCTHOTO U ITO3HABATENILHOTO pa3BUTHsI 00ydaromuxcs. B nporpamme yureHs! uuen
1 noyioxkeHus: KoHnenmuu pa3BuTHs MaTeMaTudeckoro oopasoanus B Poccuiickoit deneparuu. B smoxy
1 poBoi TpaHchopMaluu Beex chep 4enoBeUeCcKoi IeaTeIbHOCTH HEBO3MOXKHO CTaTh 00pa30BaHHBIM
COBPEMEHHBIM YeJIOBEKOM 0e3 0a30BOi MaTeMaTHYECKOH MOATOTOBKHU. YKe B IIKOJIE MATEMAaTHUKA CITY>KUT
OTIOPHBIM IIPEIMETOM I U3YUCHHSI CMEXKHBIX TUCHUIUIMH, a TIOCJE IIKOJIbI pealbHONH HEOOXOIMMOCTHIO
CTaHOBUTCS HEMPEPHIBHOE 00pa30BaHKe, YTO TPEOYET MOIHOLEHHOW 06a30B0ii 00111e00pa30BaTeIbHOM
MOJTOTOBKH, B TOM YHUCIIC H MATEMaTHIECKOM.

3T0 00YCIOBIEHO TEM, YTO B HAIIIU JHU PACTET YnCio mpodeccuit, CBI3aHHBIX C HETIOCPEICTBEHHBIM
NpUMEHEHHEM MaTEMaTHKH: U B cpepe SKOHOMUKH, U B OM3HECE, U B TEXHOJIOTMUYECKUX O0IACTSX, U JaKe B
ryMaHHUTapHBIX chepax. Takum 00pa3oM, Kpyr MIKOJIBHUKOB, JJIs1 KOTOPBIX MaTEMAaTHKa MOXET CTaTh
3HAUYUMBIM MPEAMETOM, PACIIUPSIETCS.

[TpakTryeckas MoJe3HOCTh MATEMATHKH 00YCIIOBIIEHA TEM, YTO €€ IPEAMETOM SBIISIOTCS
dyHaaMeHTaTbHBIE CTPYKTYPhI HAIIETO MHUPA: IPOCTPAHCTBEHHBIE (DOPMBI U KOJIMYECTBEHHBIE OTHOIICHUS
OT MPOCTEHIINX, YCBAUBAEMBIX B HEMIOCPEICTBEHHOM OIIBITE, 0 JOCTATOYHO CIOKHBIX, HEOOXOAUMBIX IS
pa3BUTHS HAYYHBIX U MPUKIAJAHBIX Uei. be3 KOHKPEeTHBIX MaTeMaTHUECKUX 3HAHUH 3aTPyIHEHO TOHUMaHUE
MIPUHIIAIIOB YCTPOKCTBA U MCIIOIB30BAHMS COBPEMEHHON TEXHUKH, BOCIIPUSATHE M HHTEPIIPETAITUS
pa3sHOOOpa3HOM COIMATIBbHOM, SKOHOMUYECKOM, MOTUTHYECKONH HHPOpMaLuK, Manod(pekTuBHA
MOBCE/IHEBHAS MTPAKTHYECKasl eATENbHOCTh. KaxkIoMy 4eTTOBEeKY B CBOEH KH3HU MPUXOTUTCS BBHITTOIHATH
pPacUéThl U COCTABIISATH ATOPUTMBI, HAXOAWTh U IPUMEHSATH (DOPMYJIBI, BIAJETh MPAKTUICCKUMU MPUEMaMHU
TreOMETPUYECKUX U3MEPEHUH M MOCTPOSHHH, YATAaTh HH(OPMAIIHUIO, TPECTABICHHYIO B BHJIE Ta0JIHII,
IUarpamm u rpaukoB, )KUTh B YCIOBUAX HEONPENEIEHHOCTH U MOHUMATh BEPOSITHOCTHBIN XapakTep
CIIy4aifHBIX COOBITHIA.

OnHOBpPEMEHHO C pacuImpeHneM chep IpUMEHEHNUs MaTEeMaTHKH B COBPEMEHHOM 0011ecTBe Bé Ooee
Ba)XHBIM CTAHOBUTCSA MAaTEMaTHUECKUI CTUJIb MBIIIJICHUS, IPOSIBIISIIOIIUNACS B OTPEAENEHHBIX YMCTBEHHBIX
HaBBIKax. B mporecce n3ydeHnss MaTeMaTHKU B apCeHal MPUEMOB i METOJIOB MBIIIICHHSI YeITOBEKa
€CTECTBEHHBIM 00pa30M BKITIOYAIOTCS UHAYKIHS U ASAYKIUs, 0000IIEHIE U KOHKPETH3AIINS, aHATIH3 H
CUHTE3, KiIaccuuKaius u cuctemaTu3anus, abctparupoanue u ananorusi. OOBbEKTh MaTEMaTHIECKIX
YMO3aKJTFOUYEeHUH, TIPaBUiIa KX KOHCTPYHPOBAHUS PACKPBIBAIOT MEXaHU3M JIOTHUECKUX MTOCTPOSHUH,
CTIOCOOCTBYIOT BBIPAaOOTKE yMEHUST (OPMYIHPOBATH, 0OOCHOBBIBATH M IOKA3BIBAThH CY)KICHHS, TEM CaMbIM
Pa3BUBAIOT JIOTHYECKOE MBIIUICHUE. Beaymiast pois MpUHAUICKUT MaTeMaTHKE U B (POPMUPOBAHUN
AITOPUTMUYECKON KOMIIOHEHTHI MBIIIICHUS M BOCIUTAHUHN YMEHHH IeHCTBOBATH 10 33JaHHBIM aJlfOPUTMAaM,
COBEPIIICHCTBOBATh M3BECTHBIC U KOHCTPYUPOBATh HOBHIE. B mporiecce pemenus 3aaq — OCHOBOM y4eOHOM
NeSITeTbHOCTH HA YPOKaX MaTEeMaTHKU — Pa3BUBAIOTCS TaK)Ke TBOpUYECKAast ¥ IPUKJIIAIHAS CTOPOHBI
MBIIUTICHHUS.

OO6yueHnne MaTeMaTHKE AaE€T BO3MOKHOCTh Pa3BUBATh Y 00yUalOIINXCS TOUHYIO, PAllMOHATILHYIO U
WH(pOPMATHUBHYIO peYb, YMEHHE OTOMPATHh HAOO0JIEE MOIXOISAIINE I3bIKOBBIC, CHMBOJIMYECKUE, TpaduiecKue

CpcacTBa AJid BBIPpAXKCHUA Cy)KILeHI/Iﬁ " Harjis1IHOTO UX NpCACTABIICHUS.



Heo0xoanMbpIM KOMIOHEHTOM 00IIIeH KyJIbTYphl B COBPEMEHHOM TOJIKOBAaHUH SBIISIETCS oO1ee

3HAKOMCTBO
C METOJIaMH MMO3HAHMS JeHCTBUTENLHOCTH, IPECTABICHNUE O IPEAMETE U METOIaX MAaTeMaTHUKHU, UX OTJINYUNA
OT METO/IOB JIPYTUX €CTECTBEHHBIX M TYMaHUTAPHBIX HayK, 00 OCOOEHHOCTSIX MPUMEHEHUS MAaTEMAaTHKH IS
pelIeHus] HayYHBIX M NPUKIAAHBIX 3a1a4d. TakuM 00pa3oM, MaTeMaTHuecKoe 0Opa3oBaHHe BHOCHT CBOM
BKJIaJ1 B ()OPMHUPOBAHKE OOIIEH KYIbTYyphl YeTOBEKA.

N3yyeHne MaTeMaTHKH TaKKe COCOOCTBYET 3CTETUYECKOMY BOCITUTAHUIO YEJIOBEKA, TIOHUMAHUIO
KPacOThI ¥ M3SIIECTBA MATEMAaTHYECKUX PACCYKICHUH, BOCIIPUATHIO TEOMETPUIECKIX (OPM, YCBOCHHIO

U CUMMCTPHHU.

HEJNX U3YYEHHUSA YYEBHOI'O KYPCA "I'EOMETPHUA"

«MaremaTuky yKe 3aTeM Y4UTb HaJ0, YTO OHA YM B IOPSAJOK IIPUBOAUTY, — IIUCAJl BEIIUKUN PYCCKUN
yuenblii Muxawmn BacunseBud JIoMoHOCOB. U B 3TOM COCTOUT 0J1HA U3 ABYX IIeNieil 00ydeHUsI TeOMETPUHN KaK
COCTAaBHOM YaCTH MAaTEMATUKH B IIKOJIE. DTOU LIEJIU COOTBETCTBYET JOKa3aTeIbHasl IMHUSA IIPEIOIABAHNS
reomerpun. Cienyst mpencTaBlIeHHON pabodell mporpaMMe, HaYMHAs C CEABMOTO KJIacca Ha ypOKax
reoMeTpHUH 00YHaIOIIUKCS YUUTCS POBOIUTD JOKA3aTeNbHbIE PACCYXKICHUS, CTPOUTH JIOTHYECKUE
YMO3aKJIFOUYEHHUs, JOKA3bIBATh HCTUHHBIC YTBEPKIECHUS U CTPOUTHh KOHTP IIPUMEPHI K JIO)KHBIM, IPOBOIUTH
paccyXIeHUs OT «IIPOTUBHOIO», OTJIMYATh CBOMCTBA OT MPU3HAKOB, (hOpMyIHpoBaTh 0OpaTHbIE
YTBEPKACHUSL. Y UEHUK, OBJIa/IEBIINI UCKYCCTBOM PacCyKJaTh, Oy1eT NPUMEHATh €ro U B OKpY Karolei
JKU3HHU.

Kak nucan reomerp u nenaror Mrops @enoposny Ilapeiruy, «1oapsmMu, IOHUMAKOLIIMMH, YTO TAKOE
JI0Ka3aTelIbCTBO, TPYAHO U J1a’K€ HEBO3MOKHO MaHUITYJIMPOBAThy». [ B 3TOM COCTOUT BakHOE
BOCIIUTATEIbHOE 3HAYCHUE U3YUYECHHS T€OMETPUH, IPUCYIIIEE UMEHHO OTEYECTBEHHON MaTEMaTUYECKON
mkoJse. Bmecre ¢ TeM aBTOpHI MporpaMMbl IPEAOCTEPETAIOT YUUTEINS OT U3IHIIHETO popMain3mMa, 0cOOEHHO
B OTHOILIEHWH Ha4dal U OCHOBaHMUU reomeTpun. Opaniyy3ckuii marematuk JKaH /[peJOHHE O ’TOMY ITOBOLY
BbICKa3aJscs Tak: «YTo kacaercs JelIUKaTHON MpoOeMbl BBEIEHUS «aKCHOM», TO MHE Ka)KeTCsl, YTO Ha
HEPBBIX Opax HYKHO BOOOIIE N30eraTb MPOU3HOCUTh caMo 3T0 ci1oBo. C Apyroi ke CTOPOHBI, HE CIIEAYeT
yIIyCKaTh HU OJJHOM BO3MO>KHOCTH JaBaTh MPUMEPHI JJOIHUYECKHX 3aKIF0UEHUH, KOTOpbIe KyAa B O0IbIICH
Mepe, 4eM HJiesl aKCHOM, SIBJISIFOTCS UCTUHHBIMU M €IMHCTBEHHBIMU JBUTATEIIIMU MAaTEMaTHYECKOTO
MBIIICHUS.

Bropoii nenbro n3ydeHus TeOMETPUU SABIETCA UCIIOIb30BAHNUE €€ KaK MHCTPYMEHTA IIPU PEILIEHUH KaK
MaTeMaTUYeCKUX, TaK U MPAKTUUECKUX 3ajay, BCTPEUAIOIIMNXCS B peabHON ®KU3HU. OKOHUMBILINHN KypC
reOMETPHUH LIKOJbHUK JI0JKEH ObITh B COCTOSIHUHU OINPEEIUTh T€OMETPUUECKYIO (PUTypy, ONUCATh CIIOBAaMH
JTAHHBIN YepTEX WK PUCYHOK, HAUTH TUIOIIA/b 3eMEIbHOTO Y4acTKa, paCCUUTaTh HEOOXOIUMYIO AITUHY
ONITOBOJIOKOHHOTO Ka0eJst Uit TpedyeMble pa3Mephl Trapaxka i aBTOMOOUIIs. DTOMY COOTBETCTBYET BTOpas,
BBIYMCIINTEIIbHAS JIMHUS B U3yYEHNH F€OMETPHH B IIKOJE. J[aHHAs MpaKTUYecKas TMHUS SIBIISIETCS HE MEHEe
Ba)kHOH, yeM nepBasi. Emé [Tnaron npeanuceiBai, yToOsl «rpaxaane [IpekpacHoro roposia H1 B KOeM
Cllyyae He OCTaBJISIIM T€OMETPUIO, Be/lb HEMAJIOBAXKHO J1aXke M000UHOe e€ MPUMEHEHHEe — B BOGHHOM JIeJie
J1a, BIIPOYEM, M BO BCEX HayKax — JUIS JIYUIIero UX YCBOEHUS: Mbl BEJIb 3HAaeM, Kakas O€CKOHEeUHas pa3HHIla
CYILLIECTBYET MEXKY YEIOBEKOM IIPUYACTHBIM K T€OMETPUU U HENTPUYACTHBIMY. J{JI TOr0 yYUTENIO
peKOMeH 1yeTcsl HoA0UpaTh 3aJaul MPAKTHUECKOro XapakTepa JJIsl paCCMaTPUBAEMBIX T€M, YUUTh JIeTeH
CTPOUTHh MATEMATHYECKUE MOJIEIN PEATIbHBIX )KM3HEHHBIX CUTyallul, IPOBOJUTH BBIYHMCIICHUS U OLICHUBATH
aJICKBaTHOCTB ITOJYYEHHOTO pe3ysibTara. KpaliHe Ba)KHO MOAYEPKUBATH CBA3U T€OMETPHUU C IPYTUMH
npeaMeTaMi, MOTUBUPOBAThH MCIIOIB30BaTh ONPEIEICHUS TeOMETPUUYECKUX (UTYP U MOHATHUH,

J€MOHCTPUPOBATh MPUMEHEHNE TIOJTYYECHHBIX YMEHHUN B (PM3UKE M TEXHUKE. DTH CBSA3U Hanbolee IpKo



BUIHBI B TeMax «Bektopbl», «TpuroHoMeTpuveckne COOTHOIIEHU», «Meron koopauHat» u «Teopema
[Tudaropar.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

CormnacHo yueOHOMY IUIaHy B 9 Kitacce u3ydaercs yueOHbIl Kype «I eoMeTpusi», KOTOPBIHA BKIFOYACT
CJIETYIOIIME OCHOBHBIEC pa3/ieibl cofepxkanus: «[ eomerpuueckue GUTypsl U UX CBOMCTBay, «3MepeHue
FEOMETPUUYECKHUX BEIIMUUHY, a TAaKKe «J[exkapTOBbl KOOPAMHATHI HA TUIOCKOCTUY, «BekTopbl», «JBUKeHUs
wiockocTu» U «lIpeobpazoBanus nmogoous». YueOHbIN IUIaH MpelycMaTpUBaeT U3yuyeHUE TeOMETPUU Ha
0a30BOM ypOBHE HCX0/s U3 68 yueOHBIX YacoB B y4eOHOM roay.



COJEPKAHUE YYEBHOI'O KYPCA "I'EOMETPUA"

Cunyc, kocunyc, TanreHc yrioB oT 0 10 180°. OcHOBHOE TPUTOHOMETPUUECKOE TOXAECTBO. DopMyIIbl
IMPUBCACHUS.

Pemenue TpeyrosibHuKoB. TeopemMa KOCUHYCOB M TeOpeMa CUHYCOB. Perenne npakTHueckux 3ajau ¢
HCIIOJIb30BAHUEM TCOPCMBI KOCUHYCOB U TCOPEMEBI CUHYCOB.

[TpeoOpa3zoBanue nonodus. Ilogobue cOOTBETCTBEHHBIX HIEMEHTOB.

Teopema o mpon3BeIEHUH OTPE3KOB XOP, TEOPEMBI O IIPOU3BEICHUN OTPE3KOB CEKYIINX, TEOpEMa O
KBaJpaTe KacaTelbHOM.

Bekrop, 1mHa (MOyJb) BEKTOPA, COHAPABIEHHBIE BEKTOPBI, IPOTUBOIOJIOKHO HAIIPABIEHHbIE BEKTOPHI,
KOJJTMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpalUU HaJl BEKTOpaMu. Pa3nokeHue BeKTopa 1o AByM
HEeKOJUTMHEeapHbIM BekTopaMm. Koopauuats! BekTopa. CKaIsipHOE TPOU3BEACHNE BEKTOPOB, IPUMEHEHUE [T
HaXO0XKJCHUS JJIUH U YTIIOB.

JlekapTOBBI KOOPJIMHATHI HA TUIOCKOCTU. Y PABHEHUS MPSIMOM U OKPYKHOCTH B KOOPAMHATAX, [TIEPECCUCHUE
OKPY’KHOCTEH U NPsIMBIX. MeTO1 KOOPAMHAT U €ro IPUMEHEHHE.

IIpaBusIbHBIE MHOTOYTOJIBHUKH. J[TMHA OKpyx)HOCTH. ['pasycHas u pajuaHHas Mepa yria, BBIYUCIEHUE
JUIMH IyT OKpy>kHOCcTel. [Inomane kpyra, ceKkropa, CErMeHTa.

JIBM>KEHMsI IIJIOCKOCTH ¥ BHYTPEHHHUE CUMMETpUH GUryp (371eMeHTapHble npeactaienus). [lapannenbHblii

nepenoc. [ToBopor.



IIVIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATDBI

OcBoenne yuebHOTo Kypca «['eomeTpusi» JOIKHO 00ecTieYyrBaTh JOCTIXKEHHE HA YPOBHE OCHOBHOTO
o0uiero o0pa3oBaHus CIEAYIOIIMX JMYHOCTHBIX, METAIIPEAMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTaTOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yIbTAThl OCBOCHUS MPOTPaMMBbI y4eOHOTO Kypca «['eoMeTpHs» XapaKTepu3yTCs:

I[MaTpuoTHyeckoe BOCMUTAHHE:

MPOSIBIICHUEM HHTEPECa K MPOIIJIOMY U HACTOSIIEMY POCCUUCKONH MaTEeMAaTHKH, [IGHHOCTHBIM OTHOIIICHUEM
K JOCTIDKEHHSIM POCCHMCKHX MaTEMAaTUKOB M POCCUICKON MaTeMaTHYECKON IIKOJIbI, K HCITOJIB30BAHUIO ITHX
JOCTYIKEHUH B IPYTHX HAyKaX W MPUKIATHBIX cepax. ['paikaaHckoe U TyXOBHO-HPABCTBEHHOE
BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 0053aHHOCTEH TPakJJaHUHA M PEaTU3aliK €ro MpaB, MPEICTABICHHEM O
MaTEeMATHYECKUX OCHOBaX (DYHKIIMOHHPOBAHUS PA3IUIHBIX CTPYKTYD, SABICHUH, MPOIIETYP TPAKIAHCKOTO
oOmiecTBa (BEIOOPHI, OMPOCHI U TP.); TOTOBHOCTHIO K 00CYKIEHUIO STUYECKUX MPOOIIeM, CBSI3aHHBIX C
MPAKTUYCCKUM MMPUMEHEHHEM JOCTHKCHUH HayKH, OCO3HAHUEM BOXKHOCTH MOPAJTh- HO-3THICCKHX
MIPUHIIAIIOB B JICATEIHLHOCTH YYEHOTO.

TpynoBoe BociMTaHue:

YCTaHOBKOHW Ha aKTMBHOE YYaCTHUE B PEIICHUH MMPAKTUICCKHUX 33]1a4 MaTEeMaTHYCCKON HAIPaBIEHHOCTH,
0CO3HAHHEM BaKHOCTU MaTEMaTHYECKOT0 00pa30BaHUs Ha MPOTSHKEHUH BCEH YKU3HU JUTSI YCTICIITHOM
PO ECCUOHATILHOMN IEATEILHOCTH U Pa3BUTHEM HEOOXOMMBIX YMEHUI; 0CO3HAHHBIM BEIOOPOM U
MOCTPOCHUEM WHIAMBUIYATLHON TPpAaeKTOpUU 00pa30BaHUS M KU3HCHHBIX TUIAHOB
C YYETOM JIMYHBIX UHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEH.

IcTeTHYECK0Ee BOCMTUTAHUE: CITOCOOHOCTHIO K SMOIIMOHATBHOMY U 3CTETHYECKOMY BOCTIPUSTHIO

MaTEMaTHYECKUX 00OBEKTOB, 3a7a4,
pelIeHui, pacCyKICHH; YMEHUIO BUAETh MaTeMaTHUYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

LleHHOCTH HAYYHOTO MO3HAHMS:

OpHEHTAIINeH B IESTEIILHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HBIX MPEICTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEIIOBEKA, IIPUPOJILI M OOIIECTBA, TOHMMAHHEM MaTEMATHIYECKON HAYKH KaK
cdepbl 4eTOBeUeCKOH 1eATeIbHOCTH, 3TAMOB €€ Pa3BUTHS U 3HAUUMOCTH JUTsl PA3BUTHS IMBUITU3AIUY;
OBJIAJICHUEM SI3BIKOM MaTEMATHKU U MaTeMaTHYECKOW KyIbTYpOH Kak CpeICTBOM MO3HAHHS MUPA;
OBJIAJICHUEM MPOCTEHIITIMI HaBBIKAMHU HCCIICIOBATEIILCKON JACSITEIILHOCTH.

du3nyeckoe BocnuTanue, GopmMupoBaHue KyJbTYPhI 310POBbSI H IMOIMOHAIBHOTO 0JIArONOTyYHsl:

TOTOBHOCTBIO MPUMEHATH MaTEMaTUUECKIE 3HAHHS B MHTEPECAX CBOETO 3/I0POBbS, BEJCHHS 3J0POBOTO
o0pa3a ku3HH (3I0pOBOE MUTAHUE, COATAHCHPOBAHHBIN PEXUM 3aHATHH M OT/IBIXA, PETYJIIpHAS
dusnyeckas akTUBHOCTH); C(HOPMHUPOBAHHOCTHIO HaBBIKa pe(hIeKCHH, PU3HAHUEM CBOETO MpaBa Ha
OIIMOKY U TAaKOTO K€ MpaBa
JPYTOTO YEJIOBEKa.

JK0JI0rn4ecKoe BOCIIUTAHME:

OpHEHTAIMeH Ha IPUMEHEHNE MAaTEeMAaTHICCKUX 3HAHHM JUTS PEIICHHUS 33]1a4 B 00JIaCTH COXPAHHOCTH
OKpYKaroIIel Cpe/ibl, MIIAaHUPOBAHUS MOCTYIKOB U OIIEHKH X BO3MOKHBIX TOCTEACTBUN IS OKPYKAIOIIEH
CpeIibl;

OCO3HAHHMEM TJI00ATLHOTO XapaKTepa SKOJIOTUISCKHUX MPOOIIEM | ITyTEH MX peICHUsI.



JInyHOCTHBIE pPe3yJIbTaThl, 00ecneYnBaloIIie AaNTALNI0 00y4alo1Ierocsi K M3MeHsII0IUM CSl
YCJOBHUSIM COLUAIBLHOM ¥ IPUPOJTHOM Cpebl:

— TOTOBHOCTBIO K JIEHCTBUSM B YCJIOBHSIX HEONPEAEIEHHOCTH, MOBHIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPaKTUUYECKYIO ACSITEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS Y APYTUX JIOJIEH,
npuoOpeTaTh B COBMECTHOM JIEATEIbHOCTH HOBbIE 3HAHUS, HABBIKM U KOMIIETEHIIUU U3 OMbITA APYTHUX;

— HEO0OXOIUMOCTHIO B (POPMUPOBAHUH HOBBIX 3HAHUI, B TOM YncIie (OPMYIHPOBATH UIEH, TOHITHUS,
THIIOTE3BI 00 00BEKTaX U SIBICHUSX, B TOM YHCIIE paHEee He U3BECTHBIX, 0CO3HABATH JEPHUIIUTHI

COOCTBEHHBIX 3HAHHUH U KOMHGTCHTHOCTCﬁ, IJIAaHUPOBATb cBOE Pa3BUTHE;

— CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYALMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALMIO KaK
BBI30B, TPEOYIOIINN KOHTPMEDP, KOPPEKTUPOBATH IPUHUMAEMBbIEC PEIICHHUS U ACHCTBHSL, (HOPMYITHUPOBATH
U OLICHUBATh PUCKU U MIOCIECTBU, (POPMUPOBATH OIbIT.

METAINPEIMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3yinbTaTbl OCBOSHHS MPOTrpaMMbl yueOHOI0 Kypca «l eoMeTpusi» XapakTepu3yroTcs
OBJIA/ICHUEM YHUBEPCANbHLIMU NO3HAGAMENIbHBIMU OCUICBUAMY, YHUBEPCATbHLIMU KOMMYHUKAMUGHBIMU

OelicmeUsMU U YHUBEPCANbHLIMU PECYTAMUGHBIMU OeliCMBUAMU.

1) VYnueepcanvnvlie noznasamenvHule Oelicmeus obecneuusarom Gopmuposarnue 6a3068blX KOCHUMUBHBIX
npoyeccos 0oyuarouwuxcs (0ceoenue Memoo08 NOZHAHUSL OKPYIHCAIOUe20 MUPA, NPUMEHEHUE T0SULECKUX,
ucc1e008amenbCKux onepayutl, yMmeHuti pabomams ¢ uHgopmayueti).

Ba3oBrble Jlornuyeckue aeiicTBus:

— BBIABJIATH U XapaKTEpU30BaTh CYIIIECTBEHHbIE IPU3HAKU MaTEMaTUYECKUX OOBEKTOB, IIOHATHUH,
OTHOLIEHUN MEXy MOHATUAMU; (POPMYJIMPOBATH ONPECIICHUS TOHITHI; YCTaHABINBATh
CYIIECTBEHHBIN NMPU3HAK KIACCU(PHUKALIMH, OCHOBAHUSA AJIs1 0000IEHHS U CPaBHEHUS, KPUTEPUU
IIPOBOJMMOI0 aHAJIN3A,

— BOCIHPUHUMATh, POPMYIUPOBATH U MPEOOPA30BHIBATh CY)KJIEHUS: YTBEPAUTEIbHbIE U
OTpHIIaTENIbHBIE, €TMHIUYHBIE, YACTHBIE U 00ILKE; YCIOBHBIE;

— BBIABJISTh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpEUHs B (paKTax, JAHHBIX,
HAOJIIOJIEHUSX U YTBEPKACHUSX; IpeJyiaraTh KPUTEPUH JIJIsl BBISBIICHUS 3aKOHOMEPHOCTEN 1
IIPOTUBOPEYUL;

— JACJIaTb BBIBOJBI C UCITOJIB30BAHHUEM 3aKOHOB JIOTUKHU, ACAYKTHUBHBIX U HHAYKTUBHBIX
YMOSaKHIOquHﬁ, YMO3aKH10quHﬁ 10 aHaJIOTHH,

— pa30upaTh J0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUH (IIpsIMblE U OT IPOTHUBHOTO), IPOBOINUTH
CaMOCTOSITENIbHO HECITIO’KHBIE TOKa3aTelbCTBa MaTeMaTHUYECKHUX (DaKTOB, BBICTpauBaTh apryMEHTAIIHIO,
IPUBOINUTH MPUMEPHI U KOHTPIIPUMEPHI; 000CHOBHIBaTh COOCTBEHHBIE PACCYKACHUS;

— BBIOMpaTh crioco0 peleHus yueOHoil 3a1auu (cpaBHUBATh HECKOJIBKO BAPHAHTOB PELLIEHUS,
BbIOMpaTh HanboJIee MOAXOSAIINN C YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBrble nccienoparejbcKue AeiicTBUA:

— HCIOJIb30BaTh BOMPOCH! KaK HCCIIEN0BATEIbCKUI HHCTPYMEHT MO3HAHUS; POPMYIHUPOBATH BOIIPOCHI,
bukcupyromue NpoTUBOpedre, MpodieMy, CaMOCTOSATENbHO YCTaHABIMBATH HCKOMOE U JAHHOE,
(dbopMuUpOBATH THIIOTE3Y, APTYMEHTHPOBATh CBOIO MO3UIUIO, MHEHHE;



— MPOBOJUTH IO CAMOCTOSTEIBHO COCTABICHHOMY TUIAHY HECJIOKHBIN SKCIICPUMEHT, HEOOIIbIIIOE
UCCIIeIOBAHKE 110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO 00hEKTa, 3aBUCUMOCTEH 00BEKTOB
MEXy COOO0M;

— €caMOCTOSITEIbHO (HOPMYIIUPOBATH OOOOIICHHUS U BBIBOJIBI 10 PE3yIbTaTaM MPOBEAEHHOTO

HaOJIFOIEHHUs, UCCIIEI0BAaHU, OL[CHUBATh JIOCTOBEPHOCTD IOJIYUYEHHBIX PE3YIbTaTOB, BHIBOJIOB U
0000111eHHI;

— IPOrHO3UpPOBATh BO3MOXKHOC Pa3sBUTUC IMTPOLECCA, a TAKIKE BEIABUI'aTh ITPECAIIOJIOKEHHUA O €T0
Pa3BUTHHU B HOBLIX YCJIOBHX.

Pabora ¢ undopmaumeii:

— BBISABJIATH HEJIOCTATOYHOCTH M U30BITOYHOCTH HHPOPMAITUH, TAHHBIX, HEOOXOIUMBIX JJIS PEIICHUS
3a7a4H;

— BBIOMpATh, AaHAIM3UPOBATH, CUCTEMATH3UPOBATh U HHTEPIIPETUPOBATH HH(OPMAIUIO PA3THIHBIX
BUOB U (pOPM IIPEICTABICHHUS;

— BBIOMpaTh GopMy npencTaBiieHus] UHGOPMAIMK U WIUTIOCTPUPOBATH PellaeMble 3314l CXEMaMH,
IrarpaMMamMu, HHOU TpaduKoi M UX KOMOMHAIUSIMH,

— OIICHMBATh HAJEKHOCTh HHPOPMAIINH 110 KPUTEPHSIM, PEATIOKEHHBIM YUUTEIEM UITU
c(hOpMYIIMPOBAHHBIM CAMOCTOSITEITLHO.

2) VHnusepcanvnvle KommynukamueHwle Oelicmeaus 0becneuusarom chopmupo8aHHoCms COYUAIbLHBIX
HABbIKOG 00YYAIOUUXCSL.

Oo01menne:

— BOCIIPpUHUMATH U q)OpMYJIHpOBaTI) CYXKIACHUA B COOTBECTCTBHHU C YCJIOBUSAMHU U LHETIAMU 06HI€HI/I$I;
SACHO, TOYHO, 'PAMOTHO BBIpa’XaThb CBOXO TOYKY 3pCHUS B YCTHBIX U IMCbMCHHBIX TCKCTAX, J1dBATb
MOSICHCHUA 110 X0y PCIICHU 3aa4UU, KOMMCHTHPOBATDH HOJ'IyLIeHHHﬁ pe3yibTar;

— B XO0JIe O0CYKJIEHHUS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYK/1aeMOM TEMBI, MPOOJIEMBI, pelaeMoin
3a/1a4y¥, BHICKA3bIBATh UJI€U, HAIEJIEHHBIE HA TIOMCK PEIICHUS]; COMIOCTABIISATh CBOU CYXKICHHUS C
CYKACHHUSIMH JIPYTHX YYaCTHUKOB JMAIora, OOHApY>KMBATh PA3IMYUE U CXOJCTBO MO3UIIUNI; B
KOPPEKTHOU Gopme PopMyTUpoBaTh pa3HOIIIACHS, CBOM BO3PAKCHHUS,

— MNPEACTABJIATH PC3YJIbTAThI PCHICHUA 3aa4U, SKCIICPUMECHTA, UCCIICAOBAHUSA, ITIPOCKTA,

CaMOCTOSITENIbHO BBIOMPATh (hOpMAT BBICTYIUIEHUS C YYETOM 3a]1a4 NMPE3eHTAlMU U 0COOEHHOCTEN
ayJIUTOPUH.

CoTpyaHn4ecTBo:

— IMOHUMATh U HUCIIOJIB30BaTh IPCUMYIIICCTBA KOMAaHIHOH B HHHHBHHyaHBHOﬁ pa6OTBI IIpU pCHICHUA
y‘Ie6HI)IX MaAaTEMaTUYCCKUX 3aJa4,

— M[PpUHHUMATh LCJIb COBMECTHOI ACATCIIbHOCTH, IJIAHUPOBATL OpTraHU3aluIO COBMECTHOI pa6OTLI,

pacrpeaensTh BUIbl paboT, JOroBapuBaThCs, 0OCYKIATh MPOIIECC U pe3yabTaT paboThl; 00001IaTh
MHEHHS HECKOJIBKUX JIIOIEH;

— Y4YacTBOBATh B IPYMIIOBBIX (OopMax paboOThI (00CYKIACHHUS, 0OMEH MHEHUSIMU, MO3TOBBIE IITYPMBI U
ap.);

— BBITIOJIHATH CBOKO 4aCTh pa6OTBI 1 KOOPAMHHUPOBATH CBOU I[Gf/iCTBPIH C ApYTHUMHU YICHAMU KOMaHAbI;



— OIICHMBATh KaueCTBO CBOET0 BKJIaJa B OOIIMN MPOAYKT MO KPUTEPHSIM, CHOPMYITHPOBAHHBIM
y4aCTHUKAaMU B3aMMOJECHCTBHUS.

3) Yuueepcanvuvie pezynamuensie oelicmeus obecneyusaiom GopmuposaHue CMblCi08bIX YCMAHOBOK U

HCU3HEHHBIX HABLIKOB TUYHOCMU.

Camoopranu3zanmsi:

CaMOCTOSITENIFHO COCTABIIATH IUIAH, aJITOPUTM PEIICHHS 33aa4u (UM €r0 YacTh), BBIOMPATh CIIOCO0
peLeHus ¢ y4ETOM UMEIOIIHUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEHN, apryMEHTUPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEILIEHUH ¢ y4ETOM HOBOW MH(POPMALIUY.

CaMOKOHTPOJIb:

— BJIAJIETh CITIOCOOAMH CaMOITPOBEPKH, CAMOKOHTPOJIS IIPoLiecca U pe3ysibTaTa perieHus
MaTeMaTHYeCKOM 3a7auH;

— HNpEeABUACTb TPYAHOCTH, KOTOPBIC MOT'YT BOBHUKHYTD IIPpU PCIICHNUHU 3aJa4l, BHOCUTH KOPPCKTUBEI B
JACATCIIBHOCTh HAa OCHOBEC HOBBIX O6CTOHT€J’ILCTB, HaWJeHHBIX OI_I_II/I6OK, BBIIBJICHHBIX pr,HHOCTeI‘/'I;

— OLCHUBATb COOTBCTCTBUEC PE3yJibTaTa ACATCILHOCTH MIOCTaBJICHHOM ek 1 yCIIOBUAM, O0BACHATH
IMPUYKUHBI JOCTHKCHUS WKW HCAOCTHIKCHUA LCIIN, HAXOJAUTDb OH_II/I6Ky, AaBaThb OLICHKY HpI/IO6pCTéHHOMy

OTIBITY.

INPEJIMETHBIE PE3YJIBTATDI

OcBoeHue yueOHOro Kypca «'eoMeTpus» Ha ypOBHE OCHOBHOT'O 00IIEro 00pa3oBaHUs TOJKHO
o0ecreyrBaTh JOCTHKEHHUE CIICAYIONINX PEAMETHBIX 00pa30BaTEIbHBIX PE3yJIbTaTOB:

— 3HaTh TPUTOHOMETpHUYECKUE (PYHKIIMH OCTPBIX YIJIOB, HAXOIUTH C MX IOMOIIBIO pa3IHyuHbIe
3JIEMEHTHI IPSIMOYTOJILHOTO TPEYTrOJIbHUKA («pelIeHUe MPSIMOYTOJIbHBIX TPEYroJbHUKOBY»). HaxoauTs (¢

IIOMOIIIBIO KﬁHBKyanTOpa) JJIUHBI 1 YTJIbIL JJISA HeTaOJIMYHBIX 3HAUCHUH.

— llonp3oBathes (1)0pMy.TIaMI/I NpUBCACHNUA U OCHOBHBIM TPUTOHOMCETPUUCCKHUM TOXIACCTBOM IJISA

HaXO0XJICHU COOTHOIICHUI MCKAY TPUTOHOMCTPUYCCKNMH BCINYNHAMMU.

— Hcnonp30Bath TCOPEMbI CHHYCOB U KOCMHYCOB UIS HAXOXICHUA PA3JIMIHBIX 3JICMCHTOB
TPEYroJIbHUKa («pemeHne TpCYFOJIBHI/IKOB))), NPUMCHATH UX IIPU PCHICHUN TCOMETPUICCKUX 3adal.

— Bnanets nonaTusiMu mpeodpa3zoBaHus MOAO0HS, COOTBETCTBEHHBIX AJIEMEHTOB MOJOOHBIX (QUTYD.

— Tlonb30BaThcs CBOMCTBAMHU MOJJOOMS TPOU3BOJIBHBIX (DUTYpP, YMETh BBIYUCIATH JUTMHBI U HAXOUTh
yIibl y 1oA00HBIX Guryp. IlpuMeHsaTs cBoiicTBa Mog00MS B MPAKTUYECKUX 3a/1adax.

— YMeTh NpUBOIUTH IPUMEPHI MOJAOOHBIX (PUTYP B OKPYXKAIOIEM MHPE.

— Ilonbp30BaTbes TeOpeMaMu O IPOU3BEIEHUU OTPE3KOB XOP/I, O IPOU3BEIEHUU OTPE3KOB CEKYILUX, O
KBaJpaTe KacaTeJIbHOM.

— Ilonp3oBatbes BCKTOpaMHu, IOHUMATh UX FCOMeTpI/I‘-ICCKI/Iﬁ u (bH3PI‘lCCKPIfI CMBICJI, IPUMCHSATDH UX B
PEIICHHUU TCOMECTPHUICCKUX U (1)I/ISI/I'-IGCKI/IX 3aga4.

— HpI/IMeHHTL CKaJIAPpHOC MMPOU3BCACHUC BEKTOPOB VI HAXOKACHHUA NJIMH U YTJIOB.

— Tlomp30BaThCs MCTOAOM KOOpAWHAT HaA INIOCKOCTH, MIPUMEHATH €0 B pCIICHUU 'COMCTPHICCKUX U

IMPAKTUYCCKUX 3aaa4.

— BJ'IaI[eTB IMOHATUAMU IIPABUIIBHOT'O MHOT'OYT'OJIbHUKA, JJIMHBI OKPY>XKHOCTHU, JJIMHBI JyT'd

OKPY’KHOCTHU M paJlMaHHON MepHI yIiia, YMETh BBIYUCIATH IJIOLIAAb KpPyra U ero 4yacTei.



— IlpuMeHsTH MOTy4eHHbIE YMEHUS B IPAKTHUECKUX 3a7a4ax.

— HaxonuTh ocu (MM HEHTPBI) CAMMETPHH (UTYP, TPUMEHSTD ABMXKEHUS IIIOCKOCTH B IPOCTEHIIINX
ClIyyYasix.

— IlpumeHsTH MONTy4YeHHbIE 3HAHUS HA MIPAKTUKE — CTPOUTH MaTeMaTHYeCKHe MOACH AJIs 3aa4
pEeabHOM KU3HU U ITPOBOJAUTH COOTBETCTBYIOIINE BEIYUCIICHHSI C TPUMEHEHHEM TOI00USI U
TPUTOHOMETPHUUECKUX (PYHKIHH (IOJIB3YACH, IIe HEOOXOAUMO, KaJIbKyJIITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

Ne HaumeHoBaHue pa3iesioB 1 TeM KoanyectBo yacos Jara Buabl nesATeIbHOCTH Buasi, JJekTpoHHbIe (1H(POBBIE) 06pa3oBaTe/bHbIE
n/m | mporpamMmsl H3yYeHus dopmbl pecypest
BCEro | KOHTPOJIbHBIE | MPAKTHYECKHe KOHTpOJA
paboTsl padoTsI

Pazpnes 1. Tpuronomerpusi. TeopeMbl KOCHHYCOB M cHHYCOB. PelieHne TpeyrojbHIUKOB.

1.1. | OmnpezeneHne TPUrOHOMETPUYECKUX 2 0 0 DOpMyJIUPOBATH ONPEIEIICHUS] TPUTOHOMETPUYECKHX VerHbIR https://resh.edu.ru/subject/lesson/2509/main
(bynkumii yriaos ot 0° go 180°. (YHKUMI TYIBIX U OPSIMBIX YTIIOB; 0I1poc;

ITucbMeHHbIH
KOHTPOJIb;
1.2. | KocuHyc U CHHYC IIPSIMOTO | Tyroro yrma. | 3 0 0 DOopMyJIHPOBATH ONPEICICHUS] TPUTOHOMETPUYECKHX ; https://resh.edu.ru/subject/lesson/2510/main
(yHKIMI TYIIBIX U IPSMbBIX YIJIOB; VYcrHblit
oIpoc;
ITuceMeHHbIH
KOHTPOJIb;

1.3. | Teopema kocunycoB. (OGOOmERHAs) 4 0 0 BhIBoHTE TEOpEMY KOCHHYCOB U TEOpEMY CHHYCOB (¢ | YCTHBIN https://resh.edu.ru/subject/lesson/2034/main/
TeopeMa CHHYCOB (C PaJiyCcoM OIUCAHHON PazMycoM ONUCAHHON OKPY>KHOCTH); ompoc; https://resh.edu.ru/subject/lesson/2041/main/
OKPYKHOCTH). [TucbMeHHbIH

KOHTPOJIb;

1.4. | Haxox/ieHue JUIHH CTOPOH U BETMYNH 4 0 0 Pemrats TpeyronbHHUKY; Yerabrit https://resh.edu.ru/subject/lesson/2040/main/

YIJIOB TPEYrOJIBHUKOB. Pearh npakTHYECKUE 3a/1a41, CBOISIINECS K orpoc;
HaXOX/ICHHIO PA3JINYHBIX JJIEMEHTOB TPEYrOJIbHHUKAX; ITuchMeHHBII
KOHTPOJIb;

1.5. | ®opmyna miomaam TpeyroibHEKa dyepe3 1 0 0 Pemars TpeyrojabHHUKH; VerHsrit https://resh.edu.ru/subject/lesson/2032/main/

ZIBE CTOPOHBI U YTOJI MEXKy HUMH. Pewars npakTHYECKUe 3a/1a41, CBOISIIMECS K orpoc;
HAXOXKIEHUIO Pa3IMYHBIX 3JIEMEHTOB TPEYTOIBHUKAX; ITuchMeHHBIi
KOHTPOJIb;

1.6. | ®opmyrna mIomamm 4eTbIpEXyrobHIKa 1 0 0 Pemats npakTHYeCKUE 3a/1a41, CBOSIIMECS K VerHsrit https://resh.edu.ru/subject/lesson/2032/main/

4yepes ero JUarOHall U Yroil MeXLy HUMH. HaXOXKICHHIO Pa3IMYHBIX 3JIEMEHTOB TPEYrOIbHHUKAX; orpoc;
ITucsmenHbIi
KOHTPOJIb;

1.7. | lpakTHyeckoe NpUMEHEHHE J0Ka3aHHbBIX 1 1 0 Pemrats TpeyroibHHUKY; KonrponsHas | https://resh.edu.ru/subject/lesson/2040/main/

TeopeM Pewars npakTHYECKUE 31441, CBOISIINECS K pabora;
HaXOXKICHHIO PAa3IMYHBIX 3JIEMEHTOB TPEYTOIbHHUKAX;
Hroro no pazaeny 16




Paspen 2. Ilpeodpa3oBanue nogodus. Merpuueckue COOTHOLIEHUS B OKPYKHOCTH

2.1. | Toustre o npeobpa3oBaHuy MOIO00USL. 2 0 0 OcBauBaTh HOHSTHE NPe0bpa3oBaHus MOJ00Hs; ; https://resh.edu.ru/subject/lesson/3035/main/
VccnenoBats OTHOLICHHE JIMHEHHBIX 3JIEMEHTOB uryp | YcTHbIi
pH IpeoOpa3oBaHUH TOJ00HS; orpoc;
ITucbMeHHbIH
KOHTPOJIb;
2.2. | COOTBETCTBEHHBIC HJIEMEHTHI TOJOOHBIX 2 0 0 HaxoauTs npuMepsl ogo0Hs B OKpyXKaromeit Yerusriit https://resh.edu.ru/subject/lesson/3035/main/
Guryp. JIeHCTBUTENBHOCTH; ompoc;
[TucbMeHHbIH
KOHTPOJIb;
2.3. | Teopema 0 POM3BENECHUH OTPE3KOB XOPJI, 3 0 0 BbIBoqMTE METPUYECKHE COOTHOMIEHUS MEXKTY Yerubrit https://resh.edu.ru/subject/lesson/2504/main/
TeopeMa O POU3BEICHHH OTPE3KOB OTpEe3KaMM XOpJ, CeKYIHX U KaCaTelbHbIX C o1poc;
CEKYIIHX, TEOPEMA O KBAJpaTe UCIIOJIb30BAHMEM BIIMCAHHBIX YIJIOB M MOAOOHBIX ITuchMeHHBIIH
KacaTeJbHOI. TPEYrOoJIbHUKOB; KOHTPOJIb;
2.4. | IlpriMeHeHNe B PEIIEHHH TeOMETPHIECKuX | 3 1 0 29.11.2022 | Pemath reoMeTpHUECKHE 3a1a4K U 33124 U3 peanbhoil | Konrponeaas | https://resh.edu.ru/subject/lesson/2504/main/
3aj1a4 06.12.2022 | 5ku3HU C KCTIONB30BAHMEM MOAOOHBIX TPEYTOJIBLHUKOB; | paboTa; https://resh.edu.ru/subject/lesson/3035/main/
Hroro no paznery 10
Pazpnen 3. BekTopnbl
3.1. | Onpepenenre BEKTOPOB, CIIOKCHHE 3 0 0 Hcrose30BaTh BEKTOPHI KAK HAIIPABICHHBIE OTPE3KH, ; https://resh.edu.ru/subject/lesson/2506/main/
Pa3HOCTh BEKTOPOB, yMHOKEHHE BEKTOPA Ha HCCIIEIOBATh TEOMETPUYECKHU (IIepeMelieHne) 1 VerHbiit https://resh.edu.ru/subject/lesson/2030/main/
YUCIIO. (u3udeckuii (Cuita) CMbICIBI BEKTOPOB; ompoc; https://resh.edu.ru/subject/lesson/2733/main/
3HAaTh ONMpEIENICHUS] CYMMBI H Pa3HOCTH BEKTOPOB, Iucemennsiit | https://resh.edu.ru/subject/lesson/3037/main
YMHOXKEHHSI BEKTOpA Ha YHCIIO, HCCIE0BATh KOHTpOJIb;
TeOMETPUYECKHI U PU3MUECKUH CMBICIBI OTHX
orneparnui;
3.2. | OusnvecKuil K TeOMETPUICCKHIT CMBICIT 2 0 0 Hcrose30BaTh CKAISPHOE TIPOU3BE/ICHHE BEKTOPOB, VYerbrit https://resh.edu.ru/subject/lesson/2506/main/
BEKTOPOB. BBIBOJIUTH €T0 OCHOBHBIE CBOMCTBA; o1poc; https://resh.edu.ru/subject/lesson/2030/main/
Incemennsnit | https://resh.edu.ru/subject/lesson/2733/main/
KOHTPOJTB; https://resh.edu.ru/subject/lesson/3037/main
3.3. | Pasnoxxenue BeKTOpa MO IBYM 1 0 0 Pemath reomMeTpuuecKkue 3a1a91 C HCIIOIB30BAHHEM Yerasrit https://resh.edu.ru/subject/lesson/3038/main/
HEKOJITMHEAPHBIM BEKTOPAM. BEKTOPOB; onpoc;
PackiapiBaTh BEKTOP M0 JABYM HEKOJUIMHEAPHBIM TTuchMeHHBIIH
BEKTOpaM; KOHTPOJIb;




3.4. | KoopauHarsl BeKTOpa. 2 0 0 BrIuncisiTh CyMMy, pasHOCTb U CKAISIPHOE ; https://resh.edu.ru/subject/lesson/5724/main/21896/

[POK3BE/ICHIE BEKTOPOB B KOOP/MHATAX; VYerbrid https://resh.edu.ru/subject/lesson/6083/main/149233/
o1poc;
ITnceMeHHbIH
KOHTPOJIb;
3.5. | CxanspHOe Ipon3BeIeHNE BEKTOPOB, €ro 2 0 0 Hcrnonp30BaTh CKaIsipHOE IPOU3BECHNAE BEKTOPOB, Yerusriit https://resh.edu.ru/subject/lesson/2039/main/
[PUMEHEHHE /ISl HAXOKICHUS [UIMH U BBIBOJJUTH €r0 OCHOBHBIC CBOICTBA; ompoc; https://resh.edu.ru/subject/lesson/2038/main
YTJIOB. Brruucnars cymMMy, pa3HOCTb U CKaJISIpHOE [TucbMeHHbIH
[POM3BEACHHE BEKTOPOB B KOOP/AMHATAX; KOHTPOJIb;
3.6. | Pemenne 3aa4 ¢ MOMOIIBIO BEKTOPOB. 1 0 0 Hcrnonp30BaTh CKasipHOE IPOU3BECHNAE BEKTOPOB, Iucemennsni | https://resh.edu.ru/subject/lesson/2039/main/
BBIBOJJUTH €r0 OCHOBHBIC CBOICTBA; KOHTPOJIB; https://resh.edu.ru/subject/lesson/2038/main

Bbraucisith cymMMy, pa3sHOCTb U CKaJIIPHOE
HPOM3BEACHHE BEKTOPOB B KOOP/IHHATAX;

ITprMeHSTh CKaISIpHOE IPOM3BEICHHE UL HAXOXKICHHS
JUIMH U YTIIOB;

3.7. | IlpumeHeHue BEKTOPOB Ui pelleHus 3axad | 1 1 0 IpuMeHsTH CKaJSIPHOE NTPOM3BeaeHue st HaxoxaeHus | Kourponbaas | https://resh.edu.ru/subject/lesson/2507/main/
KMHEMATHKU M MEXAHUKU IUTMH ¥ yTIIOB; pabora;
HWroro no pazneny: 12

Paznen 4. ﬂeKapTOBbI KOOPAUHATHI HA MJIOCKOCTH

4.1. | JlekapToBbI KOOP/JMHATHI TOYEK Ha 1 0 0 OcBauBaTh MOHSTHE IPSIMOYTOJIBHON CHCTEMBI VYerHbrit https://resh.edu.ru/subject/lesson/5724/main/21896
IIOCKOCTH. KOOP/IMHAT, IEKapTOBBIX KOOP/MHAT TOUKH; orpoc;
4.2. | YpasHenue npsmoi. 1 0 0 BhIBOHMTE ypaBHEHHE NPSIMON U OKPYIKHOCTH; VerHbiit https://resh.edu.ru/subject/lesson/2028/main/
orpoc;
TTuceMenHbIit
KOHTPOJIb;
4.3. | YruoBo#t ko3()(UIMEHT, TAHTEHC yria 1 0 0 Hcnons30BaTh CBOWCTBA yIIIOBOr0 KO3 dHIMeHTa . https://resh.edu.ru/subject/lesson/2028/main/
HAKJIOHA, NapaJuIellbHbIe 1 HPSIMO¥ TIPH PELIEHNH 3a/1a4, JUIsS ONPEIENIEHHUsI Yorneit
[EPICHINKYISIPHBIC TIPSMBIE. PACIIONIOKEHHSI TIPSIMOIA; ompoc;
TTuceMenHbIit
KOHTPOJIB;
4.4. | YpaBHEeHHE OKPY/KHOCTH. 1 0 0 BoIBoIHTh ypaBHEHHE MPSMON U OKPYKHOCTH; VYerubrit https://resh.edu.ru/subject/lesson/2028/main
Bb11ensTh MOMHBIN KBAJPAT [ HAXOXKIEHHUS IIEHTPa U | OMpPOC;
paaunyca OKpYXKHOCTH IO e€ ypaBHEHHIO; TTuceMenHbIit
KOHTPOJIb;
4.5. | Haxoxmenue KOOpAUHAT TOUCK 1 0 0 Pemath 3a1aun Ha HAXOXKICHHIE TOUEK MTEPECCUCHUS IMucemennsrii | https://resh.edu.ru/subject/lesson/2033/main/
epeceyen st OKPYKHOCTH M MPSIMOIA. HPSIMBIX M OKPY)KHOCTEH € IOMOIIBIO METO/IA KOHTPOJIb;
KOOP/IMHAT;




4.6. | MeToa KOOpMHAT TIPH PELICHUN [IpuMeHSTh KOOPAMHATHI IPH PEIICHUH IMucemennsiii | https://resh.edu.ru/subject/lesson/6083/main/149233/
IeOMETPHUECKHX 3a/1au. TEOMETPUYECKUX U MPAKTHYECKUX 3aad, s KOHTPOJIb;
HOCTPOCHHUST MATEMAaTHIECKHX MOJICIEH peaibHbIX
3a7a4 («MeToj KoopauHaT»); [1oabp30BaThes 11t
HOCTPOCHHSL M CCIICAOBAHUI IN(PPOBBIME PECYpCaAMH;
3HAKOMUTBCS C HCTOPHUEHT pa3BUTHS TCOMETPHHL;
4.7. | Hcnons3oBaHue METOA KOOPAUHAT B TIpMMEHATS KOODEHATE [IPH PEIIEHAH Kourponsras | https://resh.edu.ru/subject/lesson/2033/main/
[PAKTUYECKUX 3a/a9ax pabora; https://resh.edu.ru/subject/lesson/6083/main/149233/
reOMETPUYECKHX U MPAKTHYECKHX 3a/1a4, JUIst
[OCTPOCHHUSI MATEMAaTHYECKHX MOJIEIEH peabHbIX
3a1a4 («MeTox KoopauHaT»); Ilonb3oBaTees 11s
HOCTPOCHHUS U UCCIEAOBaHUI LM(POBBIMH PECYpCaMH;
3HAKOMUTBCS C UCTOPUEH Pa3BUTHS T€OMETPUH;
Hroro no pasneny:
Pazpen S. IIpaBuiibHbIe MHOTOYTOJbHUKH. JJJIMHA OKPY/KHOCTH H IJI0OLIA/1b KPyra. Beruncienue miomaneii
5.1. | IlpaBuibHBIC MHOTOYTOJIBHHUKH, DOopMyJIHPOBATH ONMPEEICHNE TPABUIBHBIX ; https://resh.edu.ru/subject/lesson/2037/main/
BBIYHCIICHUE UX DJIEMEHTOB. MHOTOYTOJIbHHKOB, HAXOJUTh MX DJIEMEHTBI; VerHblii
orpoc;
IIucemeHHbIH
KOHTPOJIb;
5.2. | Yucso p u JUTMHA OKPY>KHOCTH. ITob30BaThCS MOHATHEM JUTHHBI OKPY/KHOCTH, VYerHbiit https://resh.edu.ru/subject/lesson/2512/start/
BBE/IEHHBIM C TIOMOLIBIO TIPABUIIBHBIX orpoc; https://resh.edu.ru/subject/lesson/2513/start/
MHOTOYT'OJIBHUKOB, OIPEAEIISATH YHCIIO , JUTHHY
JIYTH M pajHaHHy0 Mepy yria;
5.3. | JlnuHa ayru OKpYKHOCTH. [Tos1630BaThCs MOHSTUEM JTUHBI OKPY>KHOCTH, ; https://resh.edu.ru/subject/lesson/2512/start/
BBEIEHHBIM C TIOMOILBIO MPaBHIIBHBIX YcTHbli
MHOTOYTOJIbHHKOB, ONPEAEIIATh YHCIIO , JUIAHY ompoc;
JyTH U PaJUaHHYIO0 Mepy yIia; ITnceMennbIi
KOHTPOJIB;
5.4. | Paguannas mepa yria. TIpOBOMTS TIEPEXO] OT PAJUAHHON MepbI yriia K https://resh.edu.ru/subject/lesson/2512/start/
TpaJycHOI # Ha000POT;
5.5. | [lnomans Kpyra u €ro 3J1eMEHTOB OnpeensTs MIOMATS KPyTa; IMucemennsiit | https://resh.edu.ru/subject/lesson/2514/start/
(cextopa i cermenTa). BeiBoauTh (opMyITsI (B rpayCcHOI U paJuaHHOIl Mepe) KOHTPOII;
JUTSL JUTHH JIYT, TUIOIIA/IEi CeKTOPOB M CETMEHTOB;
Beruncnsars miomaan Guryp, BKIIOYAOMHMX dIeMEHTBI
OKpPYXXHOCTH (Kpyra);
5.6. | BeruncieHne uioma e ¢uryp Beraucisits wiommam $uryp, Brirodaomux snementsl | KontponsHas | https://resh.edu.ru/subject/lesson/2515/start/
BKJIFOUYAIOLINX AJIEMEHTBI KpyTa. OKPYXHOCTH (Kpyra); pabora;

Haxoauts mutomaay B 3ajauax peanbHON XKHU3HH;




Hroro no paszaeny: 8
Paznen 6. [IBuikeHuUsI NJIOCKOCTH
6.1. | IonsATHE O ABIKEHHU INIOCKOCTH. 1 0 Pa36upats npuMepsl, WLTIOCTPUPYIOIIIE TOHSTHS Yerusriit https://resh.edu.ru/subject/lesson/2035/start/
JIBMDKEHHMSI, IEHTPOB U OCell CAMMETpHY; oIpoc;
6.2. | IapauienbHblii IepeHOC, IOBOPOT U 1 0.5 DOpMyJIMPOBATH ONPEEIECHHUs TAPAILIEILHOTO VYernbiid https://resh.edu.ru/subject/lesson/2517/start/
CHMMETPHSL. IIEpPeHOCa, TOBOPOTA H OCEBOIT CHMMETPHIL ompoc;
BbIBOAHTH UX CBOHCTBA, HAXOJUTH HEMIOBIKHBIE ;
TOYKH; [pakTuyeckas
pabora;
6.3. | Ocu 1 HEHTPbI CHMMETPHH. 1 0.5 HaxoauTh HEHTPbI 1 OCH CUMMETPHI POCTEHIINX VYernbiid https://resh.edu.ru/subject/lesson/2517/start/
duryp; or1poc;
IIpaxkTuyeckas
pabora;
6.4. | Ipocreiiiune NpUMEHEHNs B PEIICHUH 3 0 TIpuMeHsTh napauienbHbIi neperoc 1 cummerputo npu | Konrtponsnas | https://resh.edu.ru/subject/lesson/3138/start/
3azad. PEILLIEHIH TeOMETPHYECKHX 3a/a4 (pa3oupaTs pabora;
npumMepsl); Vcross30Bath I HOCTPOEHHS U
UCCIeI0BaHuM 1M (POBBIE PECYPCHI;
Uroro no pazzaeny: 6
Pasnen 7. IloBTopenue, 06001eHHe, CHCTeMAaTH3AIUS 3HAHUT
7.1. | IoBTOopeHue OCHOBHBIX MOHsTHIT 1 MeTos10B | 0.5 0 OrnepupoBaTh MOHATHSIMH: HPSIMOYTOJIbHAs CHCTEMa Verusrit https://resh.edu.ru/subject/lesson/7313/start/249384/
KypcoB 7—9 kiaccoB, 0000m1IeH e 1 KOOpJMHAT, BEKTOP; UCTIOIB30BATH 3TH MOHSTHS JUIS ormpoc;
CHCTEeMAaTH3AIIHs 3HAHHIA. HPe/ICTABIICHHUSI IAHHbIX U PEIICHHUs 3a/1a4, B TOM YHCIIe
U3 IPYIUX Y4eOHBIX PEIMETOB;
7.2. | Hpocteiinne reoMeTprdeckue GUrypsl u 0.25 0 Peats 3a/jaun U3 MOBCSAHEBHOMN KHU3HH; Verusrit https://resh.edu.ru/subject/lesson/7285/start/297905/
HX CBOJCTBA. Pemrath 3a1a4n Ha TOBTOPEHHUE OCHOBHBIX ormpoc;
MOHATHUI; UIUTIOCTPALINIO; CBA3EH MEX Iy
Pa3IUYHBIMU YACTAMH KypCa;;
7.3. | V3mepeHne reOMETPHIECKHX BETHYHH. 0.25 0 BpIOupats METOJT TS PEIICHUS 3a/1a4H;; IMucemennsiii | https://resh.edu.ru/subject/lesson/7281/start/250470/
KOHTPOJTB; https://resh.edu.ru/subject/lesson/7286/start/280148
7.4. | TpeyroibHHKH. 0.5 0 PerraTh 3a/jaun Ha HOBTOPSHHE OCHOBHBIX MOHSTHIA, IMucsmennsriii | https://resh.edu.ru/subject/lesson/7293/start/296469/
WLTIOCTPALUIO CBSA3eH MEXIY Pa3InIHBIMH YaCTSIMH KOHTPOJTB; https://resh.edu.ru/subject/lesson/7304/start/297012/

Kypca;
BriOupate MeTO IS pelICHNUS 3a1a4H;
PemaTe 3a1aun U3 NOBCEIHEBHOM KU3HH;




7.5. | [MapasienbHble U HEPIICHANKYIISPHbIC 0.5 Peruars 3ajauu Ha IOBTOPEHUE OCHOBHBIX MTOHSATHI, VeTHbIR https://resh.edu.ru/subject/lesson/7302/start/305593/
TIPAMBIE. WIUTIOCTPALMIO CBsI3eil MEX/LY PasINIHBIMU 4aCTSIMU orpoc;
Kypca;
7.6. | OKpYXHOCTb H KPYT. 0.25 Vcnons3oBath (OpMyIbL: HIEpUMETpa U IUIOMIAAN VYerasrit https://resh.edu.ru/subject/lesson/2022/start/
MHOT'OYTOJIbHUKOB, JUIMHBI OKPY)KHOCTH U ILIOLIA/H onpoc; https://resh.edu.ru/subject/lesson/2036/start/
Kpyra, 00bEMa IpSIMOYroJIbHOTO HapaLIe/eIUIEa;
7.7. | I'eomeTpruecKkye MOCTPOCHHUSL. 0.25 Br16upaTs METOA JUIS peIIeHus 3a1a4u; IMucemennsiit | https://resh.edu.ru/subject/lesson/7289/start/296456
KOHTPOJIb;
7.8. | Vrusl B oKpy)HOCTH. Brincanusie u 0.25 BrIOMpaTs METO LIS PELICHHS 33/1a4H; VerHbIR https://resh.edu.ru/subject/lesson/2022/start/
ONMCAHHbIE OKPY)KHOCTH orpoc;
MHOTOYTOJIbHHKOB.
7.9. | Ilpsmast u OKPYKHOCTb. 0.25 BoIOupaTs METOT JUTS pEIIeHHs 3a1a9H; YerHbrid https://resh.edu.ru/subject/lesson/2022/start/
oIpoc;
7.10. | YerbipéxyronpHuky. Brncanusie u 0.5 Peruath 3ajauu Ha OBTOPEHUE OCHOBHBIX MOHATHUH, IMucemennsiii | https://resh.edu.ru/subject/lesson/2023/start/
OIHCAHHBIE YETHIPEXYrOILHUKH. WUTIOCTPAIHUIO CBA3EH MEXITY Pa3iInIHbIMH YACTSIMH KOHTPOJIB; https://resh.edu.ru/subject/lesson/2021/start/
Kypca,
7.11. | Teopema Iudaropa u Hauana 0.5 Peruats 3ajauu Ha OBTOPEHUE OCHOBHBIX MOHATHUH, VerHbiit https://resh.edu.ru/subject/lesson/1490/start/
TpUroHOMeTpuH. PereHne o0mux WIUTIOCTPALMIO CBs3ell MLy PasInYHBIMU YaCTAMU 0oIpoc;
TPEYTOJbHUKOB. Kypca; ITuceMeHHBbIH
BrIOupaTh MeTO/ sl pELIeH s 381240 KOHTPOJIb;
7.12. | [IpaBuibHBIE MHOTOYTOJILHUKH. 0.5 Peruath 3ajauu Ha IOBTOPEHHE OCHOBHBIX MOHATHUH, VerHbIi https://resh.edu.ru/subject/lesson/2037/start/
UIUTFOCTPALIMIO CBSA3EH MEXK/Y Pa3IMYHBIMU YaCTIMK onpoc; https://resh.edu.ru/subject/lesson/2512/start
Kypca;
7.13. | IIpeobpa3oBaHust IIIOCKOCTH. 0.25 BsIOMpaTh METO JUTS PELICHUS 33/1a49H; Yerabrit https://resh.edu.ru/subject/lesson/2035/start/
ornpoc;
7.14. | Newxenus. [Togobue. Cummerpust. 0.25 BsIOMpaTh METO JUTS PELICHUS 33/1a49H; Yerabrit https://resh.edu.ru/subject/lesson/3138/start/
orpoc;
7.15. | IInomanas. Beruucnenue miomaneii. 1 IMucemennsiit | https://resh.edu.ru/subject/lesson/2013/start/
Hcnonb30BaTh (GOpMyYIIBL: IEPHMETPA U ILIOLIAH .
Ilnomany nono6HBIX Guryp. KOHTpOJIb;
MHOTOYTOJILHUKOB, JUTHHbBI OKPY)KHOCTH ¥ TLIOMIA N
Kpyra, 00béMa NpIMOYTOJILHOTO MapaLIeNenuIena;
7.16. | lekapTOBBI KOOP/AMHATHI HA IJIOCKOCTH. 0.5 OrnepupoBaTh MOHATHSAMU: TIPSIMOYTOJIbHAS CHCTEMA VYernbrid https://resh.edu.ru/subject/lesson/3039/start/
KOOP/IMHAT, BEKTOP; HCIIOJIB30BATH OTH MOHSTHS JUIs orpoc;

TIPE/ICTABJICHH JAHHBIX U PEIICHHS 3a/1a4, B TOM YHCIIe
U3 APYruX y4eOHBIX MPEIMETOB;




7.17. | BekTopsbl Ha IJIOCKOCTH 0.5 OnepupoBaTh MOHATUSAMU: TIPSIMOYTOJIbHAS CHCTEMA VcTHbIR https://resh.edu.ru/subject/lesson/2507/start/
KOOPJMHAT, BEKTOP; HCIIOJIB30BATh 3TH MOHATHS AIst ormpoc;
NPE/ICTABJICHHS IAHHBIX U PELICHHUsI 3a/1a4, B TOM YHCIIE
U3 OPYruX y4eOHbIX [PEIMETOB;

Hroro mo paszeiny: 7
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HOYPOYHOE IIVTIAHUPOBAHHME

Ne | Tema ypoka KoauyectBo yacos Hara
i u3ydyenus: | Buabi,
BCero | KOHTPOJibHbIE | MPaKTUYeCKHUe dopmbr
padoTsl padoTsl KOHTPOJIst
1. | Onpenenenue TPUroHOMETPHUECKUX QYHKIMIA yriioB oT 0° |1 YcrHblit
1o 180°. 011poc;
ITucemenHbI
KOHTPOJIb;
2. | OmpeneneHue TPUTOHOMETPHIECKHX (QYHKIMIA yriioB ot 0° |1 VYcrHblit
o 180°. 0IIpOC;
IInceMeHHBIH
KOHTPOJIB;
3. | KocuHyc 1 cHHYC MPSIMOTO M TYIIOTO yTJa. 1 YcrHbli
OIIpoc;
ITucemenHbII
KOHTPOJIb;
4. | KocuHyc 1 cuHYC IpSIMOTO H TYIIOTO yIiia. 1 YcrHblii
o1Ipoc;
IInceMeHHBIH
KOHTPOJIb;
5. | KocuHyc 1 crHYC MPSIMOTO U TYIIOTO YTJIa. 1 IuceMeHHbIH
KOHTPOJTb;
6. |Teopema kocunycoB. (O000IIEHHAsT) TeopeMa cUHyCcOB (¢ |1 ;
paIrycoM OIMCAaHHOW OKPY)KHOCTH). VCTHBIH
OIIpoC;
IInceMeHHBIN
KOHTPOJTb;
7. | Teopema kocunycoB. (O600ménHas) Teopema cuaycoB (¢ |1 Vel
paIrycoM OIMCAaHHOW OKPY)KHOCTH). 0IIpoC;
IInceMeHHBIH
KOHTPOJTb;
8. | Teopema kocunycoB. (O0001mEHHasT) TeopeMa cuHycoB (¢ |1 IMucemeHHbII
pazinycoM OIMCAHHOW OKPYKHOCTH). KOHTPOJIb;
9. | Teopema kocunycoB. (O000mEHHasT) Teopema cuHycoB (¢ |1 IMucemeHHbII
paznycoM OIMCAHHOW OKPYXHOCTH). KOHTPOJIb;
10. | HaxoxIeHue JJIMH CTOPOH U BEJIUYUH YTJIOB 1 Ve
TPEYTOJIbHHUKOB. OIIpoC;
IInceMeHHBIH
KOHTPOJTb;
11. | HaxoxaeHue AJMH CTOPOH U BEJTUYUH YIJIOB 1 YcrHblit
TPEYrOJIbHUKOB. OIIpoc;




12. | HaxoxeHue AJMH CTOPOH U BEJTUYUH YIIIOB IIncemenHbIi
TPEYrOJIbHUKOB. KOHTPOJIb;

13. | HaxoxIeHue JJIMH CTOPOH U BEJIUYUH YTJIOB ITucemeHHbII
TPEYroJIbHUKOB. KOHTPOJIb;

14. | ®opmyna riomaay TpEyroJibHUKA Yepe3 JIB€ CTOPOHBI U ITucemeHHbII
YTOJI MeX/1y HUMH. KOHTPOJIb;

15. | ®opmy:na nuomaay 4eTbIpEXyroabHUKa YEPe3 ero IIncemenHbII
JIUaroHaJIU M YToJl MKy HUMH. KOHTPOJIb;

16. | KonrponbHas pabora Nel; [TpakTiueckoe mpuMeHEHHE KonTponbHas
JTOKa3aHHBIX TEOPEM pabora;

17. | IlonsTue o nmpeoOpa3oBaHUM NOA0OUS. VYcrHsblit

o1Ipoc;
IInceMeHHBIH
KOHTPOJIb;
18. | ITousTHE 0 IPe0oOpa30BaHUH 1TO100MS. YcTHbli
OIIpoc;
ITucemenHbII
KOHTPOJIb;
19. | CooTBeTCTBEHHBIE 3JIEMEHTHI TOAOOHBIX QUTYD. VYerusrid
OIIpoc;
TInceMenHbIH
KOHTPOJIb;

20. | CoOTBETCTBEHHBIC DIIEMEHTBI TOJJOOHBIX QUTYD. ;

Vel
OIIpoC;
IInceMeHHBIH
KOHTPOJIb;

21. | Teopema 0 IpoU3BEICHUH OTPE3KOB XOPA, TEOPEMA O ITuceMeHHbIH
IIPOU3BEICHUU OTPE3KOB CEKYIIHX, TEOpEMa O KBapaTe KOHTPOJIb;
KacaTeJIbHOM.

22. | Teopema 0 IpOU3BEICHUH OTPE3KOB XOP, TEOpEMa O ITuceMeHHbIH
MIPOU3BEICHIH OTPE3KOB CEKYIINX, TEOpEMa O KBajpare KOHTPOJIb;
KacaTelnbHOM.

23. | Teopema 0 IpOU3BEACHUH OTPE3KOB XOPI, TEOPEMa O IMucemeHHbII
IIPOU3BEICHUU OTPE3KOB CEKYIIHX, TEOpeMa 0 KBaapaTe KOHTPOJIb;
KacaTelnbHOM.

24. | IlpuMeHeHHE B PEIICHUU FeOMETPUYESCKUX 3124 Tecrupoanue,

25. | [IpuMeHeHHE B PEIICHUU F€OMETPUYESCKUX 3124 ITuceMeHHbIH

KOHTPOJIb;

26. | KontponbHas paborta Ne2 KonrponbHas

pabota;




27. | OnpeneneHye BEKTOPOB, CIOKEHHUE U PA3HOCTh BEKTOPOB, YcrHblii
YMHOXCHHE BEKTOPA HA YUCJIO. 0IIpoC;
ITucemenHbIH
KOHTPOJIb;
28. | OmpeneneHre BEKTOPOB, CIIOKEHHUE H Pa3HOCTh BEKTOPOB, ITucemeHHbII
YMHO)XEHHE BEKTOpa Ha YUCIIO. KOHTPOJIb;
29. | OnpeneneHue BEKTOPOB, CIIOKEHUE U PA3HOCTh BEKTOPOB, TIuceMenHBIi
YMHO)XEHHE BEKTOpa Ha YUCIIO. KOHTPOJIb;
30. | ®u3nyecKuil 1 TEOMETPUUCCKUIT CMBICI BEKTOPOB IIuceMenHbIi
KOHTPOJIb;
31. | du3uuecKuil ¥ reOMETPUICCKUI CMBICT BEKTOPOB IIncemenHbII
KOHTPOJIb;
32. | PaznoxeHune BEeKTOpa 10 JIBYM HEKOJUIMHEAPHBIM YcrHblii
BEKTOpaM. 0T1pOC;
IInceMeHHBIH
KOHTPOJIb;
33. | KoopauHatsl BeKTOpa. VYcrHblit
011poc;
34. | KoopauHatsl BeKTOpa. IInceMeHHBIH
KOHTPOJIb;
35. | CxansipHO€ POU3BE/ICHUE BEKTOPOB, €r0 MPUMEHEHUE JUIS YcrHblii
HAXOKACHUS JUIMH U YTJIOB. 011poc;
TTucbmeHHbI
KOHTPOJIb;
36. | CxansipHOE MpOHU3BEACHHE BEKTOPOB, €ro MPUMEHEHUE TS YcrHblit
HaXO’KAEHUS JUIMH U YTJIOB. ompoc;
IInceMeHHBIN
KOHTPOJIb;
37. | Pemienue 3aa4 ¢ MOMOIIBIO BEKTOPOB. IInceMeHHBIN
KOHTPOJIB;
38. | KonTpopHas padota Ne3 Kontponbnas
pabora;
39. | lekapTOBBI KOOPAWHATHI TOYEK HA MIJIOCKOCTH. .
TTucemenHbI
KOHTPOJIb;
40. | YpaBHeHHE TIPSMOH. IIuceMenHsbIi
KOHTPOJIb;
41. | YrnoBoii k03 QHUIMEHT, TAHTeHC YIIa HAKJIOHA, IMucsmenHbIH
napajjesbHble U MEePIeHAUKYIISIPHbIE IPSIMBIE. KOHTPOJIb;




42. | YpaBHEHHE OKPY)KHOCTH. YcrHblii
0I1poC;
IIncemenHbIi
KOHTPOJIb;
43. | HaxoxieHHe KOOPANHAT TOYCK MEePECCUCHUS OKPYKHOCTH YcrHblit
U TIPSIMOM. 0IIpoC;
44. | MeTtoa KOOpJIUHAT MPH PEIICHUU FTeOMETPHUYECKHX 3a/1a4 TIuceMenHBIi
KOHTPOJIb;
45. | MeToa KOOpAMHAT TIPH PEIICHUH TEOMETPUIECKUX 33134 IIuceMenHbIi
KOHTPOJIb;
46. | Mcnonb30BaHUe METOa KOOPAUHAT B IPAKTUICCKHX YcrHbli
3aJauax 0I1poc;
IInceMeHHBIH
KOHTPOJIb;
47. | KoutpombHas padota Ne4 Kontponbhas
pabora;
48. | [IpaBusbHBIE MHOTOYTOJIBHUKH, BBIYHCIICHHE UX YcTHbli
3JIEMEHTOB. 011poc;
49. | Yucno p 1 ATMHA OKPYKHOCTH. IInceMeHHBIH
KOHTPOJIb;
50. | AnuHA 1yTH OKPYKHOCTH. IIucemeHnHbI
KOHTPOJIB;
51. | Pagmannas mepa yria. Vel
0I1poc;
IIucemenHbI
KOHTPOJIb;
52. |Inomanap Kpyra u €ro 3JeMeHTOB(CEKTOpa U CETMEHTA). YcrHblit
0I1poc;
53. | [Inomans Kpyra u ero 3JeMeHTOB(CEKTOPA H CETMEHTA). ITucemeHHbII
KOHTPOJIB;
54. | Beruucienue miomiaaei Guryp BKIFOUYAIOIINX JIEMEHTBI ITuceMenHbBII
Kpyra. KOHTPOJIb;
55. | Konrponabnas padora Ne5 KontponbHas
paborta;
56. |IloHsATHE O NBMKEHHUHU TIOCKOCTH. Ve
0I1poc;
57. |IapannenbHblil IEpeHOC, TOBOPOT U CUMMETPHUSL. 0.5 IIpaxTuueckas

pabota;




58. | OcH ¥ LIEHTPBI CHMMETpPHH. 1 0.5 IpakTuyeckas

paborta;

59. | IIpocTeiiie NpUMEHEHHS B PSIICHUH 3a/1a4. 1 IInceMeHHBIH

KOHTPOJIb;

60. | [Ipocreiimue npuMEeHEHHs B PEIIICHUH 3a/a4. 1 IInceMeHHBIH

KOHTPOJIb;

61. | KonrposbHas padora No6 1 KonTponbHas

paborta;

62. | [ToBTOpeHHE OCHOBHBIX MOHATHI U METONOB KypcoB 7—9 |1 VYerusrid
KJIacCOB, 0000IICHUE ¥ CHCTeMaTH3allUs 3HAaHUI. O1poc;
[pocreiitme reoMmeTpuueckie GUTyphl U UX CBOMCTBA.

W3mepeHne reoMeTpUYECKUX BETUYHH.

63. | TpeyronbHuku. [lapannensHble 1 NEpHIEHIUKYIISPHBIE 1 IInceMeHHBIH
MIpsSIMBIE. KOHTPOJIb;

64. | Okpy>KHOCTb ¥ Kpyr. [ 'eomMeTprueckre nocTpoeHus. Yriel |1 TTucemeHHbI#I
B OKPYXHOCTH. BricaHHbIe 1 onMcaHHbIE OKPY>KHOCTH KOHTPOJIb;
MHOTOYTOJbHUKOB. [IpsiMas 1 OKpyXHOCTb.

65. | UeTbIpéxyronpHUKY. BriucaHHbIE U ONUCAHHbIE 1 IIucemenHbII
4yeTblpexyroinbHukd. Teopema [Tudaropa u Hauana KOHTPOJIb;
TPUTOHOMETPHH. Pemenne o0IuX TpeyrolIbHUKOB.

66. |[IpaBunbHBIe MHOTOYTOJILHUKH. [IpeoOpa3oBanus 1 YcrHblit
wiockocTH. JIBmxkenus. [oqooue. Cummerpusi. onpoc;

IInceMeHHBIN
KOHTPOJIB;

67. |IInowanp. Beruncnenue miomanei. [nomaau nogobueix |1 YcrHblii

¢buryp. ompoc;
TTucbmeHHBbI
KOHTPOJIB;
68. | lekapTOBBI KOOPIUHATHI Ha TUIOCKOCTH. BEKTOPHI Ha 1 Vel
IIIIOCKOCTH OIIpoC;
IInceMeHHBIH
KOHTPOJIb;
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLIECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI V11 YHEHUKA

Aranacsu JI.C., byry3oB B.®., Kanomnes C.b. u npyrue, ['eomerpus, 7-9 kinacc, AKIIMOHEpHOE 00IIECTBO
"N3narensctBo "lIpocBemenne"; Beeaure cBoit BapuaHT:

METOAUYECKHUE MATEPHAJIBI VIS YUYUTEJIA

1. Teomerpusi. Meroanueckre peKoMeHIauu. 9 knace: yued. mocodue s 001eoopa3oBar. OpraHu3aiuii
/[J1. C. AtanacsiH, B. @. Byry3os, }0.A. I'nazkoB u ap.]. — M. IIpoceemenue ,2016. — 110 ¢

2. M.A. Nuenckas ['eomerpusi. CaMOCTOSITENBHBIE M KOHTPOJIbHBIE pa0OTHI. 9 Kiacc:mocooue s
yuuteneioodmeoopazonat. oprannzanuit/ M.A. Nuenckas. — —M.: IIpocBenenue, 2018. — 46 c. : u.

3. b. I'. 3uB. I'eometpus. unakruueckue marepuansl. 9 knacc. /b. I'. 3uB, B. M. Meiinep, -16-u3n.,-M.:

[Ipocemenue, 2014 — 159 c.:un.

4. Mumenko T.M. I'eomerpus. Tematnueckue tectsl k yueOHuky JI.C.ATaHacsHa u qpyrux. 9 kiace
/T.M.Mumenko, JI.J[. baunkos. - 5-e uzn. — M.: [Ipocsenienue, 2014, - 128c¢.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET

Poccutickas anekrponnas mkoda (https://resh.edu.ru/) ]

MockoBckas anmektponHas mkoina (https:// www.mos.ru/city/projects/mesh/) [

Enunas xomtekiust LIOP (http://school-collection.edu.ru/) O

Sunexc-yueonuk(education.yandex.ru) 0 Yuutens. Club(https://uchitel.club/online-lessons) [
Cdhepym. MuadopmanmonHo-kommyHukauonnas miardopma (https://sferum.ru/) 0

Cdepym B Antaiickom kpae (https://sferum.22edu.ru/#b8422)0
MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPYJIOBAHUME

VYuebHo-npakTHUecKoe U yueOHO-1abopaTopHOe 000pyA0BaHNE

* KOMILJIEKT YePTEKHBIX HHCTPYMEHTOB (KJIACCHBIX U Pa3daTOYHbIX): JTUHEHWKA, TPAHCTIOPTUD, YTOIbHHUK
(30,45,60 rpamycoB), IUPKYJIb;

* KOMILJIEKTHI MJIAaHUMETPUIECKUX U CTEPEOMETPUIECKHX TeJ (I€MOHCTPAIIMOHHBIN U pa3aTOYHBIN);

* KOMIUJIEKTHI JUIsl MOZIeIMpoBaHus (I[BeTHast Oymara, KapTOH, KaJlbKa, KJIel, HOXKHUIIbI, INTACTHIINH).

[Tewatnsie mocoOus:

* TaOJIMIILI IO MaTeMAaTHKe I 9 Kitacca;

¢ IOPTPETHI BIAAOIINUXCA JesTeneil MaTeMaTUKH.

OBOPYJAOBAHME U ITPOBEJAEHUSA TIABOPATOPHBIX U ITPAKTUYECKHUX PABOT

TexHuueckue cpencTBa 00y4eHus:

* KOMIIBIOTED;

* MyJIBTUMEINAIIPOEKTOD;

* UHTEPAKTUBHAs 10CKA;

* KOMPOBAJIIBHO-MHOKUTENIbHASI TEXHHUKA, [I€YaTHOE, KOMMPOBAIBHOE, CKAHUPYIOIITHE
ycrpoiictBa; MIH(popMaIioHHBIE CpeiCcTBa:

* KOJUIEKLIUS MEAUAPECYPCOB,

* 3JIEKTPOHHBIE 0a3bl 1aHHBIX;

* UHTEPHET






