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INOACHUTEJIBHAS 3AIINCKA

OBHIASA XAPAKTEPUCTUKA YYEBHOI'O KYPCA "TEOMETPUA"

Pa6ouas nporpamma no yue6HoMy Kypcey "I'eometpus" nis oOyuaronuxcs 9 kiiaccoB pa3paboTaHa Ha
ocHOBe DeepaIbHOrO TOCYAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa OCHOBHOTO O0IIEro 00pa30BaHUs C
y4ETOM M COBPEMEHHBIX MUPOBBIX TPEOOBAHUH, MPEIBABIIEMBIX K MATEMAaTHYECKOMY 00pPa30BaHUIO, U
TPAAUITUI POCCUHCKOTO 00pa30BaHus, KOTOPbIE 00€CTIEUNBAIOT OBJIAICHUE KITFOUEBBIMU KOMIIETEHITUSIMH,
COCTABJISIFOIIIUME OCHOBY JUTSI HETIPEPHIBHOTO 00pa30BaHMS M CAMOPA3BHUTHS, a TAKXKE IIEIIOCTHOCTh
OOMIEKYTBTYPHOTO, JINYHOCTHOTO W TIO3HABATEIIEHOTO Pa3BUTHS 00ydaromuxcs. B mporpamMe yuTeHbI niaen
u noyioxkeHus: KoHnenuuu pa3BuTus MaTeMaTudeckoro oopasoanus B Poccuiickoit deneparuu. B smoxy
nndpoBoit TpaHchopManuu Bcex chep 4eIoBeUeCKOM NeATeIbHOCTH HEBO3MOXKHO CTaTh 00pa30BaHHBIM
COBPEMEHHBIM YeJIOBEKOM 0e3 6a30BOM MaTeMaTUYECKOM MOATOTOBKH. YKe B IIKOJIE MaTeMaTHKa CIIYKHUT
OTIOPHBIM IIPEIMETOM JUIS U3YUYEHHSI CMEKHBIX JUCLUIUIMH, a TIOCJe IKOJIbI pealbHOW HE00X0UMOCThIO
CTaHOBUTCSI HETIPEPBIBHOE 00pa30BaHUE, UTO TPeOYET MOTHOIIEHHOM 0a30BOi 0011e00pa3oBaTEILHOM
MOJTOTOBKH, B TOM YHCII€ U MATEMAaTUYECKOM.

310 00YCJIOBIEHO TE€M, UTO B HAIIM JIHU PACTET YUCIIO Mpodeccuit, CBI3aHHBIX C HEMOCPEICTBEHHBIM
MPUMEHEHHEM MaTEeMaTHKU: U B chepe IKOHOMUKHU, U B OU3HECE, U B TEXHOJIIOTUYECKUX 00JIACTIX, U 1aXKe B
ryMaHuTapHbix cepax. Takum 06pa3oM, Kpyr MIKOJIBHUKOB, JIJIsl KOTOPBIX MaTeMaTHKa MOXKET CTaTh
3HaYUMBIM [IPEIMETOM, PACIIUPSIETCS.

[IpakTuueckas Moiae3HOCTh MaTEMATHKU O0YCIIOBIIEHA TEM, YTO €€ MPEIMETOM SBISIOTCS
(byHIaMeHTalbHbIE CTPYKTYPBI HAIIETO MUpPA: MPOCTPAHCTBEHHBIE (DOPMBI U KOJIMUYECTBEHHBIE OTHOIICHUS OT
MPOCTEHIINX, YCBAUBAEMBIX B HEMOCPEACTBEHHOM OIIBITE, A0 JOCTATOYHO CIOXKHBIX, HEOOXOIUMBIX AJIS
pa3BUTHS HAYYHBIX U MPUKIAAHBIX Ueil. be3 KOHKpeTHhIX MaTeMaTHUECKUX 3HAHUH 3aTPyAHEHO TOHUMaHUE
MIPUHIIUIIOB YCTPOWCTBA U UCTIOIH30BAaHUS COBPEMEHHON TEXHUKH, BOCIPUATHE U HHTEPIIPETALUS
pa3zHo00pa3HON COLMATBHOM, IKOHOMUYECKOM, MOMUTHYECKON nHbOopMauu, ManodppexTuBHa
MOBCEIHEBHAS MTPAKTUYECKasl IeATeIbHOCTh. KaxkIoMy 4enoBeKy B CBOEH KU3HU MPUXOTUTCS BBIIOIHATD
pacuéThl U COCTABIATH AITOPUTMBI, HAXOAUTh U IPUMEHATH (DOPMYIIBI, BIAJETh MPAKTUIECKUMU MPUEMaMU
reoOMEeTPUUECKUX U3MEPEHUH U OCTPOSHUH, YNTaTh HH(POPMAIINIO, IPEACTABICHHYIO B BUJIE TaOuII,
JUarpamMmm U rpa@uKoB, )KUTh B YCJIOBHSIX HEONPEACNEHHOCTH U IOHUMATh BEPOSTHOCTHBIN XapaKTep
CITy4aiHBIX COOBITHIA.

OnHOBpPEMEHHO C paclIMpeHreM chep IpUMEHEHNUs MaTeMaTHKU B COBPEMEHHOM 00111ecTBe BCE Ooiiee
BaYKHBIM CTAHOBHUTCS MaTEMaTUYECKHUIA CTUIIb MBIILJICHUS, POSIBIISIFOIIUNACS B OMPEICIEHHBIX YMCTBEHHBIX
HaBbIKax. B mporecce n3yueHust MaTeMaTUKU B apceHall MPUEMOB M METOI0B MBIIIUIEHUS YEJIOBEKa
€CTECTBEHHBIM 00pa30M BKIIOYAIOTCS MHIIYKIHS U A€AYKIKs, 0000IeHIE U KOHKPETH3allHs, aHAJIU3 U
CHHTE3, KJaccu(uKaIusa U cucTeMaTH3alus, abctparupoBanue 1 aHasorusi. OObEeKThl MaTeMaTUYECKUX
YMO3aKIIIOYEeHUH, TpaBUiia UX KOHCTPYHPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHYECKUX OCTPOCHUH,
CHOCOOCTBYIOT BBIpaOOTKe yMeHHUs1 (POPMYIHPOBATH, OOOCHOBHIBATh U I0KA3bIBATh CYXKICHUS, TEM CAMbIM
Pa3BUBAIOT JIOTHUECKOE MBIIIUIEHUE. Beaymias poib MpuHaAIeKUT MaTeMaTHKe U B JOPMHUPOBAHUU
AITOPUTMHUYECKON KOMIIOHEHTHI MBIIIJICHUS ¥ BOCITUTAHUHM YMEHUH eHCTBOBATH 1O 3aJJaHHBIM aJITOPUTMAaM,
COBEpILIEHCTBOBATh U3BECTHBIE M KOHCTPYHPOBATh HOBHIE. B mporiecce perienus 3a1a4 — OCHOBOW yueOHOM
JeSITeTLHOCTH Ha YPOKaX MaTeMaTUKU — Pa3BUBAIOTCS TaK)Ke TBOpUYECKasi U MPUKJIIAHAS CTOPOHBI
MBIIICHHS.

OOyuenue MaTemMaTuKe Aa€T BO3MOKHOCTD Pa3BUBATh y 00YYAIOLIMXCS TOUHYIO, PAIIMOHATIBHYIO U
MH(POPMATHUBHYIO peub, YMEHHE OTOMpATh HanboJee MOAXOISAIINE SI3bIKOBBIC, CAMBOJIMUYECKUE, TpaduuecKre
CPEeICTBa ISl BRIPAKEHUS CY>KICHUN U HATJISHOTO MX MPEICTaBICHUSI.

Heo0xoauMbIM KOMIIOHEHTOM 001IIeH KyJIbTyphl B COBPEMEHHOM TOJIKOBAHUU SIBIISIETCS 00IIIee 3HAKOMCTBO



C METOJIaMH MO3HaHMS JeHCTBUTENILHOCTH, IIPEICTABICHHUE O IPEIMETE U METO/IaX MAaTEeMAaTHUKH, UX OTJINYUN
OT METO/IOB JIPYTMX €CTECTBEHHbIX U TYMaHUTAPHBIX HAyK, 00 0COOEHHOCTSIX NPUMEHEHUSI MaTEeMaTHKH JUIsI
peleHHs HayYHbIX U MPUKIaIHBIX 3a/1a4. TakuM o0pa3oM, MaTemMaTudeckoe 00pa3oBaHHE BHOCUT CBOM
BKJIa/1 B GOpMHUpOBaHUE OOILEH KyJIbTYpPbl YeJIOBEKa.

W3ydenue MaTeMaTUKU TaKKe CIIOCOOCTBYET 3CTETUYECKOMY BOCIIUTAHHUIO YEIOBEKA, TOHUMAHUIO
KPacoThl M U3SIIECTBA MAaTEMAaTHUECKUX PACCYKICHUN, BOCHPUATHIO T€OMETPUYECKHX (OPM, YCBOCHHIO
UJEU CUMMETPHH.

HEJIN U3YYEHUSA YYEBHOT'O KYPCA "I'EOMETPUA"

«MaremaTuky yKe 3aT€M YYUTb HAJ0, YTO OHA YM B IOPSAIOK IPUBOAUTY, — ITUCAJ BEIUKUNA PYCCKUI
yueHblii Muxaun BacunbeBud JIomoHOCOB. U B 3TOM COCTOMT 0J1HA U3 ABYX IieJiei 00yueHHsI TeOMETPUH Kak
COCTAaBHOM 4aCTH MaTEMATHUKH B LLIKOJIE. DTOH LIEJIM COOTBETCTBYET J0Ka3aTeIbHAas JIMHUS IPETOAaBaHus
reomerpun. Cienys nmpeacTaBIeHHOM paboueii mporpaMme, HaUMHAs C CEABMOTO KJlacca Ha YPOKax
reoMeTpuH 00yUaroIMNACs YIUTCS IPOBOJUTD JOKA3aTeIbHbIE PACCYKICHHUS, CTPOUTH JIOTHUECKUE
YMO3AKJIFOYEHUS, T0KA3bIBATh UCTUHHBIC YTBEPKIACHUS U CTPOUTH KOHTP IIPUMEPHI K JIOKHBIM, IIPOBOJIUTH
paccyXIeHHs OT «IIPOTUBHOTO», OTIMYATh CBOMCTBA OT MPU3HAKOB, (POPMYIMPOBATH OOpaTHbIE
YTBEPKIACHUS. Y YEHUK, OBJIa/IEBILINI UCKYCCTBOM PACCYKJ1aTh, OyI€T IPUMEHATDH €r0 U B OKpY Karolen
JKU3HHU.

Kaxk nucan reomerp u neparor Urops ®enoposud Llapeirug, «roapMu, TOHUMAOMUMHU, YTO TAKOE
JI0Ka3aTeNIbCTBO, TPYIHO U 1a’K€ HEBO3MOKHO MAHUITYJIMPOBATH». 11 B 3TOM COCTOUT BaXHOE
BOCIIUTATEIbHOE 3HAYCHUE U3YUECHUS T€OMETPUH, IIPUCYIIEE UMEHHO OTEUYECTBEHHON MaTeMaTHYECKOU
1koJie. BmecTe ¢ TeM aBTOpBI TPOrpaMMBbl IPEAOCTEPETAIOT YUUTENS OT U3JIMIIHETO popMalin3Ma, 0COOEHHO
B OTHOILLICHWH Ha4yaja U OCHOBaHMUU reomeTpun. @paniysckuii maremaTuk JKan /[pe10HHE 0 ’TOMY ITOBOAY
BbICKa3aJics Tak: «UTo kacaeTcs 1eIMKaTHON IPpOoOJIeMbl BBEACHUS «aKCUOM», TO MHE Ka)XKEeTCs, YTO Ha
NEPBBIX MOpaxX HY’KHO BOOOIIE U30eraTh NPOM3HOCUTH caMo 3TO0 c10BO. C Apyroi ke CTOPOHBI, HE CIELyET
yIyCKaTh HU OJIHOM BO3MOYKHOCTHU JaBaTh IPUMEPHI JIOTHYECKUX 3aKII0UEHNUN, KOTOpbIE KyAa B OOJIbIIeH
Mepe, YeM HJIes aKCUOM, SBJISIFOTCS NCTUHHBIMU U €JUHCTBEHHBIMU JBUTATEIISIMU MAaTEMAaTUIECKOTO
MBIIUICHUSD.

BTopoii nenbro n3y4eHuss TeOMETPUU SABISETCS UCIIOIb30BAHNE €€ KaK MHCTPYMEHTA IPU PEIICHUH KaK
MaTEeMaTHYECKUX, TaK U MPAKTUUYECKUX 3a]a4, BCTPEUAIOLUXCS B peasibHOM K13HU. OKOHUYMBILUN KypC
re€OMETPHUHU LUIKOJIbHUK JTOJIKEH OBITh B COCTOSIHUU OIPEAETUTh T€OMETPUUECKYIO (PUTypy, ONHcaTh CJIOBAMHU
JAHHBINA 4epTEX UM PUCYHOK, HANTH IJIOLIAAb 3€MEJIbHOTO Y4acTKa, pacCUUTaTh HEOOXOAUMYIO JUIUHY
ONTOBOJIOKOHHOTO Ka0eJst uiiu TpedyeMble pa3Mephl rapaxa Jijisi aBTOMOOUIISI. DTOMY COOTBETCTBYET BTOpas,
BBIYMCIINTEIIbHAS JIMHUS B U3yYEHUH T€OMETPHH B IIKOJIE. J[aHHASA NpakTU4eCcKast JTUHUSA SBIIIETCS HE MEHEe
BayKHOM, ueM rnepBasi. Emé IlnaTon nmpennuceiBal, 4todsl «rpaxaane [IpekpacHoro ropoja H1 B KOeM
Cllydae He OCTaBJISUIM T€OMETPHUIO, BE/Ib HEMAJIOBAYXKHO Jaxke 1000YHOe €€ NIPUMEHEHHE — B BOEGHHOM JIEJIe
Jla, BIIPOYEM, M BO BCEX HAayKaxX — JUJIsl JIyUIlIEro MX YCBOCHHUs: Mbl Be/lb 3HaeM, Kakas OECKOHEUHas pa3HULA
CYILIECTBYET MEXAY YE€JIOBEKOM IIPUYACTHBIM K T€OMETPUHU U HEIIPUYACTHBIMY. [[JIs1 9TOr0 y4UTeIto
peKOMeHAyeTCsa NoA0UpaTh 3aJjauu MPAKTHUECKOro XapakTepa Ajsl pacCCMaTPUBAEMBIX TE€M, YUUTh JETei
CTPOUTH MATEMATUYECKUE MOJENIN PEANIBHBIX )KU3HEHHBIX CUTYalWi, TPOBOAUTH BBIYMCICHHUS U OLICHUBATh
aJIeKBaTHOCTB IIOJy4YEHHOT0 pe3ysbrara. KpaliHe BakHO MONYEPKUBATH CBSI3U TEOMETPHH C IPYTUMU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIb30BaTh ONPEAEICHUs T€OMETPUUECKUX (DUTYD U MOHATHH,
JI€MOHCTPUPOBATh IPUMEHEHHUE NOJTYUYEHHBIX YMEHHUH B (PU3MKE U TEXHUKE. DTH CBS3HM Haubosiee sipko
BUJHBI B TeMax «Bekrops», « Tpuronomerpudeckue cooTHoIEHu», «Meton koopauHat» u «Teopema
[Tudaropar.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE



CornacHo yueOHOMY IU1aHy B 9 Kitacce u3yuaercs yueOHbli Kypce «['eomeTpus», KOTOpbIN BKIIOYAET
CJIEYIOLIe OCHOBHBIE pa3/ielibl cojiepxkanus: «I eoMeTpuueckue GUrypsl U UX cBoicTBay, «M3mMepeHune
reOMETPUUECKUX BEIMYUHY, a TaKXKe «/[ekapToBBI KOOPIMHATHI HA TNIOCKOCTHY, «BekTophl», «/IBrkeHus
iockoctu» U «IIpeoOpazoBanus mogo6us». Y4ueOHbIH MIaH MperycMaTpUBaeT U3ydeHne TeOMETPUU Ha
0a30BOM ypOBHE UCXO0/1s U3 68 yueOHBIX YacOB B y4€OHOM TOy.



COJAEP)KAHUE YYEBHOI'O KYPCA "I'EOMETPUA"

Cunyc, kocunyc, Tanrec yrioB oT 0 10 180°. OcHOBHOE TPUTOHOMETpHUECKOE TOXAeCTBO. DopmyIib
NIPUBE/ICHHUSI.

Pemrenne tpeyronbHuKoB. TeopeMa KOCHHYCOB U TEOpEMA CHHYCOB. Penienne npakTH4eCcKux 3a1ad C
HCIOJIb30BaHUEM TEOPEMBbI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue nomoodus. [lomodre COOTBETCTBEHHBIX DJIEMEHTOB.

Teopema o pon3BeIeHUN OTPE3KOB XOPI, TEOPEMBI O TPOU3BENECHNUN OTPE3KOB CEKYIIHNX, TEOPEMA O
KBaJpaTe KacaTeJIbHOM.

BexTop, 1irHa (MoJyJib) BEKTOpa, COHAIIPABJIEHHbIE BEKTOPBI, TPOTUBOMOIOXKHO HAIIPABJIEHHbIE BEKTOPBI,
KOJIJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpalMy HaJl BEKTopaMu. Pa3noxkeHne BEKTOpa Mo JByM
HEKOJUIMHeapHbIM BekTopaM. KoopanHaTs! BekTopa. CKansipHOE IPOU3BEACHNE BEKTOPOB, IPUMEHEHUE JUIs
HaXO0XKJCHUS AJIUH U YTJIOB.

JlekapTOBbI KOOPAMHATHI Ha MJIOCKOCTH. Y paBHEHUs IIPSMON U OKPYKHOCTH B KOOpAMHATAX, IepecedeHne
OKpY’>KHOCTEH U MPAMbIX. MeToJ KOOpJMHAT U €ro IPUMEHEHHE.

[IpaBuibHBIE MHOTOYTOJIBHUKY. [JIMHA OKpYKHOCTH. I'patycHas u pajiuaHHas Mepa yriia, BBIYUCICHUE
JUIMH 1yT oKkpyskHOocTeil. ITnomans kpyra, cekropa, CerMeHTa.

JIBM>KEHMsI IJIOCKOCTH M BHYTPEHHHE CUMMETpUH Guryp (31aemMeHTapHsle npezcrasienus). [lapamienbHblii
nepeHoc. IToBopor.



IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «I'eomeTpus» 10KHO 00ecTieunBaTh JOCTHKEHNE HA YPOBHE OCHOBHOT'O
o0uiero o6pa3oBaHus CAEAYIOUINX JMYHOCTHBIX, METAPEIMETHBIX U ITPEIMETHBIX 00pa30BaTEeIbHbIX
pe3yJIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATbHI

JIMYHOCTHBIE Pe3yIbTaThl OCBOCHHS IMPOTPaMMBI yUeOHOTO Kypca «I'eoMeTpHrs» XapaKTepU3yIOTCS:

IaTpuoTHyeckoe BOCIUTAHHE:

MMPOABJICHUCM HMHTEPECCA K MPOIIJIOMY W HACTOAIIEMY pOCCHﬁCKOfI MaTeMaTuKu, HECHHOCTHBIM OTHOIICHHUEM
K JIOCTHXKEHUSIM POCCUMCKUX MATEMATUKOB U POCCUHUCKON MAaTeMaTUYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO 3THX
JOCTHKEHUH B IPYTUX HayKaxX U NPUKIIATHBIX cepax.

I'paknaHckoe U TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIITOJIHEHUIO 00s13aHHOCTEHN Tpak/laHuHA U peasi3allii ero Mpas, MPeICTaBICHUEM O
MaTEeMaTHYECKUX OCHOBaX (PyHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, ABJICHUH, POLIETypP I'PakAaHCKOTO
obmrecTBa (BBIOOPHI, OMTPOCHI U TIP.); TOTOBHOCTHIO K 00CYXICHHUIO A THYECKUX MPOOJIEM, CBI3aHHBIX C
MPAKTUYECKUM IMPUMEHEHHEM JOCTHKEHHUHM HayKH, OCO3HAHUEM BaKHOCTH MOpPaJib- HO-dTHYECKUX
MPUHIIUIIOB B ACSITEILHOCTH YUYEHOTO.

TpynoBoe BocniuTaHuE:

YCTaHOBKOM Ha aKTUBHOE yYaCTHE B PEUICHUH MPAKTUYECKHUX 3a]]a4 MaTeMaTHUYeCKON HampaBIeHHOCTH,
OCO3HAHHEM BaXHOCTH MaTeMaTHUYECKOT0 00pa30BaHMs Ha MPOTSHKEHUH BCEU KU3HU IS yCIIEITHON
npodeccuoHaNbHOM NEeATENbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHUM;

OCO3HAaHHBIM BBIOOPOM U MTOCTPOCHUEM UHAMBHUIYAIbHON TPAEKTOPUU 00pPa30BaHUs U KU3HEHHBIX TJIAHOB
C Y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTHYecKoe BOCTIUTAHME:

CIOCOOHOCTBIO K AMOIIMOHAIBHOMY U ACTETUYECKOMY BOCIIPUATHIO MaTeMaTHYECKIX 00BEKTOB, 3a/1a4,
pEelIeHUH, pacCyKICHHI; YMEHUIO BUJETh MaTeMaTHYECKIEe 3aKOHOMEPHOCTH B HICKYCCTBE.

ILleHHOCTH HAYYHOTO MO3HAHUS:

OpHUEHTAIINEH B IEATEILHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MPEACTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YETIOBEKa, MPUPOIBI U 00IIeCTBA, TOHUMaHUEM MaTeMaTUYECKON HayKu Kak
cthepsl 4eoBeUeCKON AESITETFHOCTHU, ITANOB €€ PA3BUTHUS U 3HAYUMOCTH JJIs1 Pa3BUTHUS [IUBUIIU3AIINH;

OBJIAJICHUEM SI3BIKOM MaTEMaTHUKU U MAaTEeMaTUYECKOU KyJIbTYPOU KaK CPEACTBOM MO3HAHUS MHPA;

OBJIAJICHUEM MPOCTEUIITIMH HaBBIKAMH HCCIIEIOBATEICKON AESITETLHOCTH.

du3nyeckoe BocnuTanue, GopmMupoBaHue KYJIbTYPbI 310POBbSI H IMOLMOHAIBHOI0 (JIArONOJTyYHUsl:

TOTOBHOCTBIO MPUMEHATH MAaTEeMAaTUIECKUE 3HAHUS B MHTEPECAX CBOETO 370POBbs, BEIEHHUS 3JOPOBOTO
o0paza xu3HH (30pOBOE NMUTAHNUE, COATAHCUPOBAHHBIN PEKUM 3aHATUH U OTJbIXA, PETYJsIpHas (pU3HUecKas
aKTUBHOCTb);

c(hOpPMHUPOBAHHOCTHIO HaBbIKA pe(hICKCHU, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TaKOTO Ke MpaBa
JPYTOro YelI0BeKa.

JK0JI0THYeCKOe BOCIIUTAHME:

OpI/IeHTaHI/Ieﬁ Ha IPpUMCHCHHUEC MATCMATUYCCKUX 3HAHUU JJIg pCIICHHUA 3a1a4 B 06.HaCTI/I COXPAaHHOCTHU
OKPYXKaIOIIEH Cpeapbl, INIAHUPOBAHUS IMOCTYIIKOB U OLEHKU UX BO3MOKHBIX MMOCIEACTBUM JJISI OKPYKAKOLIEH
CpeIbI;

OCO3HAHMEM TJI00aTFHOTO XapaKTepa SKOJIOTUYECKHUX MPOOIJIEM H ITyTel UX PElICHuUSI.

JInyHOCTHBIE pe3yJIbTaThl, 00ecTeYnBAIOIINE ATANTAIHIO 00yYAIOIIEerocs K H3MeHsSIIOIIHMCSl
YCJIOBHSM COMAJIBLHOM M MPUPOTHON Ccpebl:



— TOTOBHOCTBIO K J€MCTBUSAM B YCIOBUSAX HEONPEAEIEHHOCTH, ITOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€Pe3 NPAKTUYECKYIO JEATEIbHOCTD, B TOM UHCJIE YMEHHUE YUUTHCS y IPYTHUX JIIOAEH,

HpI/IO6peTaTI> B COBMECTHOM ACATCIIBHOCTH HOBBIC 3HAHW A, HABBIKHM Y KOMIICTCHIIMA U3 OIIbITA APYTHX;

— Heo0X0JUMOCTbIO B (POPMUPOBAHUU HOBBIX 3HAHUM, B TOM 4Kciie GOPMYJIMPOBATH UIECH, TOHSITHS,
TUIOTE3bI 00 00BbEKTaX U SIBICHUSX, B TOM YHCJIE paHEe HE U3BECTHBIX, OCO3HABATH JE(UIIUTHI

COOCTBEHHBIX 3HAaHUH 1 KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BUTHUE;

— CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIUIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALIMIO KaK
BBI30B, TPEOYIOLIUI KOHTPMEDP, KOPPEKTUPOBATH IPUHUMAEMbIE PELICHUs U JeHCTBUS, POPMYIHUpPOBAThH
U OLEHUBATh PUCKU U MOCIEACTBUSA, (POPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATHI

MertarnpeaMeTHbIe pe3yIbTaThl OCBOSHHS IPOrpaMMbl yaeOHOro Kypca «I'eomMeTpus» XapaKTepu3yroTcs

OBJIAICHUCM YHUBEPCATIbHbIMU RO3HA6AME/ITbHbBIMU Oeﬁcmeuﬂmu, YHUBEPCATbHbIMU KOMMYHUKAMUGCHBIMU

OelicmeusMu U YHUBEPCANbHLIMU PEYIAMUSHBIMU OeliCINEUAMU.

1) Vuusepcanvhvie noznasamenvnule oelicmsus obecneuugarom hopmuposanue 6A306bIX KOCHUMUBHBIX

npoyeccos 06)/%6”0114”)(6)1 (OCGO@HM@ Memoo08 no3HAHUS OKpYyatcarneco mupa, NPpUMeHernue j10cuU4eCKux,

UCC1e008ameNbCKUX onepayutl, ymeHut pabomamas ¢ ungopmayueti).

Ba3oBble JJornuyeckue aAeiicTBUA:

— BBIIBJIATH U XaPAKTCPHU30BATh CYIICCTBCHHBIC ITPU3HAKHU MATEMATHUYCCKUX 06T>GKTOB, HOHHTHﬁ,
OTHOIIICHUHN MCXKAY NOHATUAMMU, Q)OpMYJ'II/IpOBaTL OIIpCACIICHUA HOHHTHﬁ; YCTaHABJIUBATDH
Cy'H_ICCTBCHHHﬁ IIPpHU3HAK KJ'IaCCI/I(bI/IKaI_II/II/I, OCHOBaHM:A AJIA O606H.[CHI/I$I " CpaBHCHMUS, KDUTCPUHU
IMPOBOAHUMOI'0 aHAJIN3a,

— BOCIIPUHUMATb, (POPMYIHPOBATH U MPEOOPA30BBIBATE CYXKJICHH: YTBEpAUTEIbHbIE U
OTpHLIATENIbHBIE, €TUHUYHBIE, YACTHBIEC U O0IUE; YCIOBHBIE;

— BBIABJIATh MaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUns B (paKkTax, JaHHBIX,
HaOJIIOICHUSX U YTBEPKACHUSX; MIPpeUlaraTb KpUTEPUHU AJIS BBISBICHUS 3aKOHOMEPHOCTEN U
IIPOTUBOPEYUN;

— JACJIaTb BbIBOJLI C UCIIOJIb30BAHUCM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U UHAYKTUBHBIX
y'MO3aKJ'IIO‘lCHI/II7I, YM03aKHIOquHﬁ 110 aHaJIOT'uH,

— pa361/1paTL J0Ka3aTCJIbCTBA MAaTCEMAaTHUYCCKUX YTBCp)K,I[eHI/Iﬁ (HpHMBIe n OoT HpOTI/IBHOFO), MMPOBOAUTD
CaMOCTOATCIIbHO HECIIOXKHBIC NO0KA3aTCIIbCTBA MATEMATHICCKUX (baKTOB, BBICTpanBaTh apryMmeHTaluIo,

MPUBOAUTH IPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHS;

— BBIOMpATH CII0CO0 pelieHns yueOHoM 3a1aun (CpaBHUBATh HECKOIBKO BAPUAHTOB PELICHHUS,

BbIOMpATh HanboJee MOIXOAAIINHI ¢ YYETOM CaMOCTOSITENbHO BBIACICHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBarejaLCKHue AeliCTBHA:

— HCIIOJIb30BaTh BONPOCHI KaK MCCIEe0BATEIbCKII HMHCTPYMEHT MO3HAHUS; (POPMYITHUPOBATh BOIPOCHI,
¢buKcupyromye NpoTuBopevre, MpodIeMy, CaMOCTOSATEILHO YCTaHABINBATH HICKOMOE U JIaHHOE,
(hopMHpPOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOIO TO3UIUI0, MHEHHE;

— TPOBOJMTH MO CAMOCTOSATEIILHO COCTABJICHHOMY IUIaHY HECJIOXHBIN SKCIIEPUMEHT, HEOOJIBIIIOE
YICCIICIOBAHKE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO 0OBEKTa, 3aBUCUMOCTEH 0O BEKTOB
MEXTy COOOM;



— CaMOCTOSITEIIEHO (OPMYITMPOBATH 000OIIEHNUS ¥ BBIBOABI IO PE3yJIbTaTaM IMPOBEIAEHHOTO
HaOJIIOICHWS, MICCIICOBAHMUS, OIICHUBATH JJOCTOBEPHOCTH IMOTYUCHHBIX PE3yJITaTOB, BHIBOJOB U
000011IEeHN;

— IMPOrHO3UPOBATHE BO3MOKHOC Pa3BUTHUC ITPOLECCA, a TAKIKC BBIIBUT'AThb ITPEAIIOIIOKCHHUA O €TI0
Pa3BUTHUU B HOBBIX YCJIOBUSAX.

Paborta ¢ nnopmanmeii:

— BBIABJIATH HECAOCTATOYHOCTHh U I/I36I)ITO‘IHOCTB I/IH(bOpMaHI/II/I, JaHHBIX, HeO6XOHI/IMBIX JJIs pemeHm{
3a/1a4u;

— BbIOMpATh, aHAJTU3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMALUIO PASIUYHBIX
BUJIOB U (DOPM MpeACTaBICHUS;

— BBIOMpaTh (popMy mpencTaBieHUs] HHOOPMAIMH U HIUTFOCTPUPOBATH PElIaeMbIe 3a7]aul CXEMaMH,
TuarpaMMamMu, HTHOU rpaduKoi U UX KOMOMHAITUSIMU;

— OIIEHMBATh HAJEKHOCTh HHPOPMAIIIH 110 KPUTEPUSIM, MPEIJIOKEHHBIM YUUTENIEM HIIN
c(hOpMYJIUPOBAHHBIM CAMOCTOSITENILHO.

2) VHhusepcanvhvle KOMMYHUKAMUBHbIE Oelicmeusi 00ecneyusam chopmupo8aHHOCmb COYUATLHBIX
HABBLIKOB 00Y4aAIOUWUXCHL.

Oo0menue:

— BOCIIpUHHUMATDH U Q)OpMyHHpOBaTB CYXXACHUS B COOTBECTCTBUU C YCIIOBUAMU U LCTISIMU O6H_I€HI/IH;
SICHO, TOYHO, 'PAMOTHO BBIPAXKATb CBOIO TOUYKY 3PCHUS B YCTHBIX U IIMCBbMCHHBIX TCKCTAX, 1aBATh
IMMOACHCHMU 110 X0y PCIICHUA 3aJa4l, KOMMCHTUPOBATDH HOJ'Iy‘lCHHBIfI pe3yibTar;

— B X0JIe 00CYXJIeHHs 3a]1aBaTh BOIPOCHI 110 CYIECTBY 00CYKAaeMOi TeMbl, TPOOIEMBI, periaeMon
3aJ]auu, BHICKA3bIBATh UJI€U, HALICJIEHHbIE HA TOUCK PELLICHUS; COTIOCTABIISATh CBOM CYKICHUS C
CYX/IEHUSIMH JPYTUX YYaCTHUKOB AMAjOra, oOHapy>KUBaTh pa3ndyKe U CXOJCTBO MO3ULIUH; B
KOPPEKTHOH popme GhopMyIHpoBaTh pa3HOTIACHS, CBOU BO3PAKEHUS;

— MPEJCTaBJIATh PE3YJIbTAThl PELICHUS 3a/1a4M, IKCIIEPUMEHTA, UCCIECIOBAHNS, IPOEKTA;
CaMOCTOSTENILHO BBIOMPATh (pOpMAT BBICTYIJICHUS C YUETOM 3314 MPE3eHTAlMU U OCOOCHHOCTEN
ayJUTOpUH.

CoTpyaHnuecTBo:

— IOHUMATh U UCIIOJIB30BaTh NIPCUMYIICCTBA KOMaHIHOH U PIHI(PIBPI,Z[Y&JIBHOIZ pa6OTLI IIpUu pCHICHUHA
y‘-IC6HBIX MaTeMaTUYCCKUX 3aJa4,

— TPUHUMATH 1IeTTb COBMECTHOM JeSTEIbHOCTH, TNIAHUPOBATh OPIaHU3AIIUI0 COBMECTHOM padoThI,
pacnpenensaTh BUabl paboT, JOrOBapuBaTHCS, 00CYKIaTh MPOIECC U pe3yabTaT padoThl; 0000IaTh
MHEHHS HECKOJIbKUX JTIOJICH;

— Yy4acTBOBAaTh B IPYMIIOBHIX (hopMax paboThl (00CykIeHUs,, 0OMEH MHEHUSIMH, MO3TOBBIE IITYPMBI U
ap.);
— BBINIOJHATH CBOIO YacTh PabOThI U KOOPIMHUPOBATH CBOU ACUCTBUS C APYTUMH YWICHAMH KOMaH/IbI;

— OLEHHMBATh KaYeCTBO CBOETO BKJIAJa B OOIIMIA IPOAYKT IO KPUTEPHUAM, C(HOpMyITMPOBAHHBIM
y4aCTHUKaMU B3aUMOJEHCTBHUSL.

3) VYnusepcanvuvie pecynamuenwle oeticmaus obecneyusaom opmuposanie CmviCi08blX YCMAHOBOK U

HCU3HEHHBIX HABLIKOB TUYHOCMU.



Camoopranmuzanus:

CaMOCTOSITENIbHO COCTABJISITh IJIaH, aJITOPUTM PELIeHUs 3a7au (MM €ro 4acTh), BBIOMpATh CIIOCO0
pelIeHus ¢ Y4ETOM UMEIOLITUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUI ¢ y4ETOM HOBOI HH(OpMAIIHH.

CaMOKOHTPOJIb:

— BJIAACTH CIOCOOaAMM CaMOIIPOBEPKH, CAMOKOHTPOJIA MPOoNECCa U pE3yJibTaTa pCIICHUA

MaTeMaTUYEeCKOM 3a1adu;

— MPEABUIETh TPYIHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh IIPH PEILICHNH 33/1a4¥, BHOCUTh KOPPEKTUBHI B

JCATCIIBHOCTh HA OCHOBE HOBBIX O6CTO$ITGJ'IBCTB, HaﬁHeHHLIX OHII/I60K, BBISIBJICHHBIX pr,HHOCTefI;

— OIICHUBATh COOTBETCTBHE PE3yJIbTaTa ACATEIHPHOCTH IMOCTABICHHOM IIEJIM U YCIOBHIM, OOBSICHATD
MPUYUHBI JOCTHXKCHUS WIIM HEJIOCTHYKCHUS 11€JTH, HAXOAUTh OITHOKY, 1aBaTh OLIGHKY MPUOOPETEHHOMY
OTIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

OcBoenue yueOHOT0 Kypca «l eoMeTpus» Ha ypoBHE OCHOBHOTO 0011ero 00pa3oBaHuUs TOJIKHO
o0ecrieuynBaTh JOCTIKEHUE CIIETYIOMUX MPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB:

— 3HaTh TPUrOHOMETpHUECKHUe (PYHKIUU OCTPHIX YIIIOB, HAXOIUTH C UX TTOMOIIbIO PA3TUYHbIE
3JIEMEHTHI IPSIMOYTOJILHOTO TPEYTOJbHUKA («pelIeHne IPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY). Haxomuts (c
MOMOIIBIO KaJIbKYJIATOPa) ATUHBI U YIJIBI 111 HETaOIMYHBIX 3HAUSHUIA.

— Tlomp30BaThes (bOpMy.]'IaMI/I NpUBCACHUA U OCHOBHBIM TPUT'OHOMCTPHYCCKHUM TOXKACCTBOM JIA
HaXOXIACHUA COOTHOIICHUM MCKAY TPUTOHOMCTPUICCKUMU BCIMYNHAMU.

— MHcnonp3oBaTh TCOPEMbI CHHYCOB U KOCHMHYCOB IJI HAXOXKACHUA PA3JIMYHBIX 3JICMCHTOB
TPECYroJIbHUKa («pemeHne Tpe}/FOHBHI/IKOB»), MNPUMCHATH UX ITPU PCHICHUHN T'COMETPHUICCKUX 3aaa4.

— Braagets noHATHUSIMU Hp606paSOBaHI/I$I HOI[O6I/I$I, COOTBCTCTBCHHBIX 3JICMCHTOB HO,ZLO6HBIX CI)I/Ipr

— Ilonb30BaThCs CBOMCTBAMHU MOJJOOMS TPOU3BOJIBHBIX (PUTYpP, YMETh BBIUUCIIATH JUTMHBI U HAXOJIUTh
yIibl y ToA00HbIX ¢uryp. IIpumeHaTs cBoWCTBa 1101001 B MPAKTUYECKUX 3a1auax.

— YMeTb NpUBOJUTH IPUMEPHI MOAOOHBIX (DUTYP B OKpPY’KaIOIIEM MUpE.

— Ilonp3oBatbes TECOpECMaMU O IMPOU3BCACHUHN OTPE3KOB XOPId, O IIPOU3BCACHUHN OTPE3KOB CCKYIIUX, O
KBaapare KacaTelIbHOM.

— Ilonp3oBarbes BCKTOpaMH, IIOHUMATh UX FCOMCTpI/I‘{eCKI/Iﬁ n (I)H3H‘-I€CKHﬁ CMBICJI, IPUMCHATH UX B

pELICHNH T€OMETPUUECKUX U PU3UUECKUX 3a1ad.
— IIpuMeHATH CKaIsIpHOE IPOU3BEACHUE BEKTOPOB U1 HAXO0XIACHUS JJIMH U YTIIOB.

— Ilonp3oBaThbCs MCTOAOM KOOPpAMWHAT Ha INIOCKOCTHU, IPUMCHATH €0 B PCIICHUU I'COMCTPUICCKUX U

MMPaKTUYCCKHUX 3aJay.

— BJ'IaIICTB MOHATHUAMUA MIPABUIIBHOT'O MHOI'OYTOJIbHUKA, JJIMHBI OKPYXKHOCTH, JJIMHBI JyTH

OKPY’KHOCTH ¥ PaJIMaHHON MEpBI yIJIa, YMETh BBIYUCIATH IIJIOIIA/(b KPyTrd U €ro 4acTeu.
— IIpuMeHATh NOJyYeHHBIE YMEHUS B IPAKTUYECKUX 3a1a49aXx.

— Haxoauts ocu (MM IEHTPbI) CAMMETPHU (QUTYP, TPUMEHSTD ABMKEHHS INIOCKOCTH B MPOCTEHIIINX

clyJasix.

— HpI/IMCHSITB MOJIYUYCHHBIC 3HAHUSA HA MMPAKTUKEC — CTPOUTH MATCMATUYCCKUC MOJCIIN IJId 3aaa4



peasbHOM JKU3HU U ITPOBOJUTH COOTBETCTBYIOIINE BEIYUCICHHS C IPUMEHEHUEM 1101001 U
TPUTOHOMETPUUYECKHX (PYHKUHUH (MTOJIB3YSCh, I/le HEOOXOIUMO, KAJIbKYJIATOPOM).



TEMATHUYECKOE IINTAHUPOBAHHUE

KOHTPOJIB;

Ne HaunmeHoBaHue pa3ieioB H KoumuecTBo yacoB Jarta Buas! gesitesIbHOCTH Buasl, DJIeKTPOHHBIE
n/m | TeM MpOrpamMmsbl H3y4YeHHsI hopmsbr (uudposbie)
BCEro | KOHTPOJIbHBIE | MPAKTHYECKHE KOHTPOISI o6pazoBaTenbHbIE
padoThl padoThl pecypent
Paznen 1. Tpuronomerpus. TeopeMbl KOCHHYCOB M CHHYCOB. Pelienne TpeyrojbHHKOB.
1.1. | Onpenenenue 1 0 0 DopMyupoBaTh ONpPEEICHHUS TPUTOHOMETPUUYECKHX (DYHKILMI TYIBIX U HPSIMBIX YTJIOB; Ycrublit
TPUTOHOMETPUUECKUX (DYHKLIUH or1poc;
yrios ot 0° o 180°. TIuceMeHHBII
KOHTPOJIb;
1.2. | Kocunyc u cunyc npsiMoro u 2 0 0 DopMyIUpPOBaTh ONPEIETCHNS TPUTOHOMETPHYECKHX (DYHKIMH TYIBIX U HPSMBIX YTJIOB; Ycrubrit
TYIIOTO yTJIa. 0IIpoc;
TTuceMennbIit
KOHTPOIIB;
1.3. [ Teopema kocuHyCOB. 3 0 0 BbIBOIMTH TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB (C PainyCOM OIMCAHHON OKPY>KHOCTH); VYcruslit
(O60061IEHHAsT) TeopeMa orpoc;
CHHYCOB (C pauycom IucbMeHHBII
OIMCAHHOM OKPYKHOCTH). KOHTPOJIb;
1.4. | HaxoxxaeHue JUIMH CTOPOH 1 3 0 0 PemaTs TpeyronsHuky; YcrHblit
BEJIMYHH YIJIOB TPEYTrOILHUKOB. Pemats npakTHYeckue 3aia4uu, CBOISIIINECS K HAXOXKICHHIO Pa3INYHBIX DJIEMEHTOB TPEYrOIbHUKAX; orpoc;
ITuceMenHbIit
KOHTDOJIB;
JlukTaHT;
1.5. | ®opmyna momaam 2 0 0 Pemath TpeyroibHUKH; Yerusrit
TpeyroabHHKA Yepe3 ABe Pemats npakTHYeCKHe 3a1a4U, CBOAAMINECS K HAXOXKICHHIO PA3TNYHBIX 2JIEMEHTOB TPEYTrOIbHUKAX; 0IIpOoC;
CTOPOHEI M YTOI MEKLY HUMH. TTuceMeHHbIIH
KOHTPOJIIB;
1.6. | ®opmyia miomanu 2 0 0 PemaTs Tpeyronsuuky; Vernblit
4eThIPEXYTOJIbHUKA YEPE3 €ro Pemarh npakTudeckue 3aaun, CBOAALIMECS K HAXOKICHHIO PA3IMUHbIX JIEMEHTOB TPEYTrOJIbHUKAX; orpoc;
JIMarOHAIU U YIoJl MEXy HUMH. ITucbMeHHbII
KOHTPOJIb;
1.7. | IlpakTueckoe mpuMEHEHHE 3 1 0 PemaTs npaxTudeckue 3agaun, CBOIAIINECT K HAX0XKICHHUIO PA3IMYHBIX DJICMEHTOB TPEYTOJIbHUKAX; YcrHblit
JIOKa3aHHBIX TEOPeM oIIpoc;
ITucemennbIit
KOHTPOJIB;
Hroro no pazaeny 16
Paznen 2. [IpeoGpa3oBanue mogodusi. Merpuieckne cOOTHOLIEHHSI B OKPY’KHOCTH
2.1. | Iousitne o npeodpazoBanmn 1 0 0 OcBaunBath MOHATHE MPEOOPA30BaAHUS OO0, Ycerubrit
o0 0Hs. 0Ipoc;
ITuceMenHbIit




2.2. | COOTBETCTBEHHBIE HIIEMEHTBI 3 HccnenoBath OTHOIICHHUE JIMHEHHBIX 3J€MEHTOB (GUryp rnpu npeodpa3soBaHuu Mox00us; YTt
MOJI00HBIX (Buryp. oIpoc;
[TuceMeHHbII
KOHTPOJIb;
2.3. | Teopema o mpousBeneHUN 3 BriBoanTh MeTpuueckre COOTHOLIEHHS MEXKy OTPE3KaMH XOPJI, CEKYIIHX U KacaTeIbHbIX C VYcerHbrit
OTPE3KOB XOpJI, TeopeMa 0 HCIIOJIb30BaHUEM BIIMCAHHBIX YTJIOB M IOJJOOHBIX TPEYrOJIbHUKOB; oI1poc;
MIPOU3BECHHN OTPE3KOB TTucemeHHBII
CEeKYIIUX, TeOpeMa O KBaJpaTe KOHTPOJIb;
KacaTelbHOM.
2.4. | IlpumeHeHue B pelIeHHN 3 Pemath reoMeTprUeCcKue 3aJa41 U 33241 U3 PEabHO )KU3HHU € UCIIOJIB30BAHHEM TTOJOOHBIX YerHbrit
TeOMETPHUYECKUX 3a/1a4 TPEyTONbHHUKOB; ompoc;
IIucemenHsIi
KOHTPOITb;
HWroro no paszzeny 10
Paznen 3. BekTopnl
3.1. | OmpeneneHue BEKTOPOB, 2 Vcronb30BaTh BEKTOPHI KaK HAMPABJICHHBIC OTPE3KH, HCCIEI0BATh FT€OMETPUYECKHH (IepeMeleHne) 1 YcrHbIit
CJI0KEHHUE U PA3HOCTb BEKTOPOB, (usmueckuii (cuna) CMbICIIbI BEKTOPOB; onpoc;
YMHOXEHHE BEKTOpa Ha 4HCIIO. 3HAaTh ONpPEAEIeHHs: CYMMBbI H Pa3HOCTH BEKTOPOB, YMHO)KEHHSI BEKTOPA Ha YUCII0, HCCIIEI0BATh ITuceMeHHsbIiH
reOMETPHUYECKUH U PU3HNUECKUIT CMBICIIBI OTHX OIepaLuii; KOHTPOJIb;
3.2. | ®usnueckuii u reomerpuueckuii | 2 PermmaTs reomerpudeckue 3a1auu ¢ HCIOJIB30BaHIEM BEKTOPOB; YcrHbrit
CMBICIT BEKTOPOB. oI1poc;
ITucermeHHbII
KOHTPOJIb;
3.3. | PasnoxeHue BeKTOpa 1o ABYM 1 PacknanpiBaTh BEKTOp 10 ABYM HEKOJUIMHEAPHBIM BEKTOpPaM; Ycrubrit
HEKOJUTMHEAPHBIM BEKTOPAM. onpoc;
IIucemeHHsIH
KOHTPOJTB;
3.4. | KoopauHaTs! BeKTOpa. 1 PeraTs reomerpuyeckue 3a1auu ¢ UCHOJIL30BAaHUEM BEKTOPOB; VYerHbrit
oI1poc;
TTuceMeHHbIIH
KOHTPOJIb;
3.5. | CkanspHoe nmpousBesieHHe 2 Hcnonp3oBaTh cKaIsipHOE MPOU3BE/ICHNE BEKTOPOB, BHIBOAUTH €r0 OCHOBHBIEC CBOMCTBA; YerHbrit
BEKTOPOB, €T0 MPUMEHEHHE JIIsl Boruncasats cymMmy, pa3HOCTB U CKANIIPHOE ITPOU3BEACHHE BEKTOPOB B KOOPANHATAX; orpoc;
HaXOX/JICHUS JUTHH U YTJIOB. ITucemenHsIit
KOHTPOIIb;
3.6. | Pemenue 3a1a4 ¢ TOMOIIHIO 2 PemmaTs reomerprudeckue 3a1auu ¢ UCHOJIB30BaHHEM BEKTOPOB; YcerHbrit
BEKTOPOB. oI1poc;
ITucemenHsIi
KOHTPOJIb;
3.7. | IlpumeHeHue BEKTOPOB st 2 Boruncaare cymMmy, pasHOCTb U CKaJIIPHOE MTPOU3BEAECHHE BEKTOPOB B KOOPANHATAX; Ycrubrit
peleHust 3a1a4 KHHEMAaTHKH U TIpuMeHATH CKaISIpHOE MPOU3BEICHNE [Tl HAXOXK/ICHUS UTUH U YTIIOB; 0Ipoc;
MEXaHUKH TIucbMeHHbIH
KOHTPOJIB;
Hroro no paszneny: 12




Paznen 4. ﬂeKapTOBlﬂ KOOPAMHATHI HA IJIOCKOCTH

4.1. | dexapToBBI KOOpIUHATHI TOUEK | 1 0 0 OcBauBath NOHATHE NPSIMOYTOIBHON CHCTEMbI KOOPANHAT, IEKapTOBBIX KOOPAWHAT TOUKH; Ycrublit
Ha IJIOCKOCTH. 3HaKOMUTBCS C HCTOPHEH pa3BUTHS FE€OMETPHU; oI1poc;
ITucpMeHHsbIi
KOHTPOJIB;
4.2. | YpaBHEHHE NPSIMOIi. 1 0 0 BriBoanTh ypaBHEHHE NPSAMOM U OKPYKHOCTH; Ycrubrit
oIpoc;
ITncpMennbIi
KOHTPOJIb;
4.3. | YruoBoii koddduimeHt, 2 0 0 Hcronb30BaTh CBOMCTBA yriI0BOro Kod(hdUIHeHTa IPSIMOU IPH PEIIeHNUH 33y, VIS OIIpeIeICHHs Ycrublit
TAHT'€HC yIJla HAKJIOHA, PACIIOJIOKEH S ITPSIMOM; or1poc;
napaJuiesibHble 1 ITucpmenHbIi
NEPIEHIUKYIIIPHEIE IPSIMBIE. KOHTPOJIb;
4.4. | YpaBHeHHE OKPYKHOCTH. 1 0 0 BriBoauTh ypaBHEHHE IPSAMO U OKPYKHOCTH; Ycrubrit
oI1poc;
ITucpMenHsbIi
KOHTPOJIB;
4.5. | HaxoxaeHue koopauHar Touek | 1 0 0 Pemats 3a7aun Ha HaXOXK/I€HHE TOYEK NIEPECEUCHNUS MTPAMBIX M OKPYKHOCTEH € IOMOIIBIO METO/Ia YcrHbiit
MePeCceueHs: OKPYKHOCTH KOOP/IMHAT; orpoc;
HPSIMOIA. ITuceMeHHBIH
KOHTPOJIb;
4.6. | Merox xoopauHar rnpu 1 0 0 IIpuMeHATh KOOPANHATHI IPH PEIICHUH T€OMETPUYECKUX U MPAKTHUECKUX 3a/1a4, JUIS IOCTPOCHHS YcrHblit
pEeLIeHuH T€OMETPUYECKUX MaTeMaTUYECKUX MOJIeIel pealbHbIX 3a1au («METOJ KOOPAUHATY); oI1poc;
3aja4. TTucsMeHHbIH
KOHTPOJIB;
4.7. | Mcnonp3oBaHue MeTOsA 2 1 0 IIpuMeHATH KOOPAMHATEI IIPU PEIICHUH TEOMETPUYECKUX U NPAKTHYECKUX 3a/1a4, JIs IOCTPOESHH s YcrHbiit
KOOPJIMHAT B NPAKTHYECKUX MaTeMaTHYECKUX MOJeNel peanbHBIX 3a/1a4 («METO KOOPIHHATY); oIpoc;
3aj1a4ax TTonp30BaThCs UL TOCTPOCHHS U UCCIIEI0BaHNH IH(POBBEIMH PECYpPCaMH; ITucpMennbIit
KOHTPOJIb;
Hroro no pazaeny: 9
Paznen 5. IIpaBuibHbIe MHOTOYTOJbHUKH. JIJTHHA OKPYKHOCTH M IJIOINAIb KPyra. Berunciaenue niomaaei
5.1. HpaBl/lﬂbele MHOI'OYT'OJIbHUKH, 2 0 0 (DOpMyHMpOBaTb OIMPEACIICHUE NTPABUIIBHBIX MHOT'OYT'OJIbHUKOB, HAXOAUTh UX 3JIEMEHTHI, VcTHbII
BBIYHCJICHUE MX DJIEMEHTOB. OIpoc;
[TucbmeHHBIH
KOHTPOJIb;
5.2. | Uucno p ¥ JJIMHA OKPYKHOCTH. 1 0 0 ITonb30BaThCs MOHATHEM JUTMHBI OKPYXKHOCTH, BBEJEHHBIM C TIOMOIIIBIO MPABWIIBHBIX MHOTOYTOJIBHUKOB, | YCTHBIH
OIpENENIATh YUCIIO ), JUIMHY IyTH U PaJIMaHHyI0 MEPY yIJia; oI1poc;
ITuceMeHHsbIi
KOHTPOJIB;
5.3. | JnuHa nyru oKpyKHOCTH. 1 0 0 ITonb30BaThCs MOHATHEM JTHHBI OKPYKHOCTH, BBEAEHHBIM C TOMOIIIBIO MPABWIIBHBIX MHOTOYTOJIBHUKOB, | YCTHBIH
OnpeaciiATh ‘mcnoﬂ, JUIAHY OYTA U paAUaHHYI0 MEPY yrIiia, onpoc;
ITncpmennbli

KOHTPOJIB;




5.4. | Pagnannas mepa yria. 1 0 ITpoBoaUTH NEPEX0] OT PaJAMAHHON MEPBI YIia K IPagyCHON U HA000POT; YTt
ompoc;
[MucbmeHHbIH
KOHTPOJIb;
5.5. | IInomans kpyra u ero 1 0 OmnpenensTs IomaIhs Kpyra; YcrHblit
JJIEMEHTOB BeiBoguTh hopMyIIEI (B IpaJyCHON U paJHaHHON Mepe) I JIHNH YT, IUIOMaIeil CEeKTOPOB U oI1poc;
(ceKkTopa M CerMeHTa). CErMEHTOB; TTuceMeHHbII
KOHTPOJIB;
5.6. | Boruucnenue miomazneit puryp | 2 1 Beraucnsrs mionaam Gpuryp, BKIIOYAOIINX JIEMEHTBI OKPYKHOCTH (KpyTa); YcrHbiit
BKJIIOYAOIINX JICMEHThI KPyTa. Haxonuts momany B 3a1a4ax peaabHOH XKH3HH; oIpoc;
TTucpMennbIi
KOHTPOJIb;
Hroro no paszneny: 8
Paznen 6. IBu:keHus NJI0CKOCTH
6.1. [ ITonsTHE O JBMIKEHUU 1 0 Pa306upaTh npuMepsl, HIUTFOCTPUPYIOILHE OHSTHS JIBHKEHNU, LICHTPOB U OCEH CUMMETPHH; Ycrubit
IIOCKOCTH. ompoc;
[TucbmeHHbII
KOHTPOJIb;
6.2. | IlapamnensHslil mepenoc, 2 0 DopMynupoBaTh ONpeAeIeHHs apaIeIbHOTr0 epeHoca, TOBOPOTa U 0CEBOM CUMMETPHH; Ycerublit
MOBOPOT U CUMMETPHSL. BbIBOANTB MX CBOMCTBA, HAXOAUTH HEMIOABHKHBIE TOUKH; oI1poc;
ITucpMeHHbIiH
KOHTPOJIB;
6.3. [ Ocu 1 HEHTPBI CUMMETPHH. 1 0 Haxomuth HEHTPBI M OCH CUMMETPHIl IPOCTEHIINX HHUTYp; Ycrubrit
0IIpoc;
ITucpMennbIi
KOHTPOJIb;
6.4. [ Ilpocreiimve npuMeHeHus B 2 1 TIpuMeHsTh napasienbHblil IEPEHOC ¥ CUMMETPUIO TIPU PELIEHUH I'eOMETPUUECKUX 3a/1au (pa3oupaThb Ycrublit
pelIeHuH 3a1ad. HpPHMEPBI); or1poc;
Hcnonp3oBath 1715 IOCTPOEHHS U MCCIIEA0BaHUMA LIU(POBbIE PECyPChI; ITucpmennsblIi
KOHTPOJIb;
Hroro no pasaeny: 6
Pa3nen 7. IloBTopenne, 06061eHne, cucTeMaTH3alUsl 3HAHUIH
7.1. | IloBTOpeHne OCHOBHBIX 0.2 0 OneprpoBaTh MOHATHAMU: (QUTYpa, TOYKA, MPsIMast, YroJl, MHOTOYTOJIbHUK, PAaBHOOCAPEHHBIH 1 YcrHblit
MOHATHI U METOJI0B KypcoB 7— PaBHOCTOPOHHHMH TPEyTOIbHUKH, IPIMOYTOIbHBII TPEYTOJIBHHK, MeIHaHa, OUCCEKTpUCa U BEICOTa oI1poc;
9 KxmaccoB, 06o0LIeHe U TpPEyTroIbHUKA, IIapajuIeNIorpaMM, poMO, IPSIMOYTOIBHUK, KBaJIPAT, TPANeIHs; OKPY>KHOCTb, ITucpmenHsbIi
cHCTeMaTH3alis 3HaHUH. KacaTeJIbHasl; PaBEeHCTBO H 101001e QHUTyp, TPeyroIbHIKOB; apalIeNbHOCTh H IEPICHIUKYIIPHOCT KOHTPOJIB;

TPAMBIX, YT'OJI MEXKAY IPAMBIMH, CUMMETPUSA OTHOCUTEIBHO TOYKHU U HpHMOﬁ; JUINHA, pacCTOSHHUE,
BEJIUYMHA yTiia, IIIOMAaab, IEPUMETP,

Pemarp 3a/1av1 Ha IIOBTOPEHNUE OCHOBHBIX HOHHTI/Iﬁ, UTIOCTPAUIO cBsI3el MEXAY pa3sIuIHbIMHU YaCTAMU

Kypea;




7.2. | Ilpocreiinme reomerpuyeckne 0.2 OnepupoBaTh MOHATHAMU: (GUTypa, TOUKA, MPSAMAst, yroJl, MHOTOYTOJIbHUK, PAaBHOOEAPEHHBIH 1 YTt
(urypsl u ux cBoicraa. PaBHOCTOPOHHUH TPEYTrOJIbHUKH, IPIMOYTOJIbHBINH TPEYTrONIbHUK, MEANaHa, OMCCEKTPUCA U BBICOTA orpoc;
TPEYroJbHHKA, NapalIesiorpaMM, poMO, IPSIMOYTOJIbHUK, KBaJPaT, TPANELHs; OKPYKHOCTb, ITucbMeHHBII
KacaTeJIbHast; PaBEHCTBO ¥ 10100ue (GUryp, TpeyroabHUKOB; MApaIeNbHOCTh U NEPIEHIUKYIIPHOCT KOHTPOJIb;
HPSIMBIX, YTOJI MEX/TY MPSMBIMH, CAMMETPHS] OTHOCUTEIIBHO TOYKHU U MPSAMOM; JIMHA, PACCTOSIHUE,
BEJIMYMHA yIJIa, TUIOLIA/Ib, TIEPUMETD;
Pemats 3a/1a4n Ha MOBTOPEHNUE OCHOBHBIX MOHATHH, MILTIOCTPALUIO CBA3EH MEXy Pa3IMYHBIMU YaCTAMU
Kypca;
7.3. | U3mepeHue reoMeTpHYECKHX 0.3 OnepupoBaTh HOHATHAME: (GUrypa, TOUKa, IpsiMasi, yroJl, MHOTOYTOJIbHUK, PABHOOEIPEHHEIH 1 YcrHblit
BEJIMYUH. PaBHOCTOPOHHHUI TPEYTOIBHUKH, IPSIMOYTOIbHBII TPEYTrOJIbHUK, MeIHaHa, OUCCEKTPUCa U BHICOTa or1poc;
TPEyroJbHUKA, NapaieIorpaMm, poM0, PSIMOYTOIbHUK, KBaJparT, TPANeLHs; OKPYKHOCTb, ITucpmenHbIi
KacaTeJlbHast; PaBEHCTBO U 110100ue (UTyp, TPEYroIbHUKOB; APAIIEIBHOCTD U NEPIIEHAUKYIIIPHOCTD KOHTPOJIb;
HPSIMBIX, YTOJI MEXY MPSMBIMH, CAMMETPHUS. OTHOCUTENIBHO TOYKHU U NPSAMOM; IUIMHA, PACCTOSIHUE,
BEJIMYMHA YTJIa, IUIOWA/b, IEPUMETD;
Pematb 3a1aun Ha NOBTOPEHUE OCHOBHBIX MOHATHH, MILTIOCTPALIUIO CBA3EH MEX1y pa3IMYHBIMU YaCTAMU
Kypca;
7.4. | TpeyronbHUKH. 0.3 OneprpoBaTh MOHATHAMH: QUTYpa, TOYKA, MPSIMasi, YroJl, MHOTOYTOJIbHUK, PAaBHOOCAPEHHBIH 1 Ycrubrit
PaBHOCTOPOHHHUH TPEyToIbHUKH, IPIMOYTOIbHBII TPEYTOJIbHHK, MeIHaHa, OUCCEKTpUca U BEICOTa oI1poc;
TpPEyToIbHUKA, IIApajUIeNIorPaMM, pOMO, IPSIMOYTOIBHUK, KBaJIPAT, TPAeHs; OKPY>KHOCTb, ITucpMeHHsbIi
KacaTeJIbHasl; PaBEeHCTBO H 101001e QHUTyp, TPEyroIbHIKOB; apaLIeIbHOCTD H IEPICHIUKYIIIPHOCTD KOHTPOJIB;
MIPSAMBIX, YTOJI MEKLY NPSIMBIMHU, CHMMETPHSl OTHOCUTENIBHO TOYKH M TIPAMOIA; JUIMHA, PACCTOSHUE,
BEJIMYMHA YIJIa, IUIONalb, HEPUMETD;
OnepupoBaTh NOHATHAMHU: IIPIMOYTOJIbHAS CHCTEMA KOOPAUHAT, BEKTOP; MCIIOIb30BaTh ITU MOHATHSA IS
NPEICTABICHNS JAHHBIX U PEIICHHS 3a]a4, B TOM YHCIIe U3 APYTUX y4eOHBIX IPEIMETOB;
Pemars 3a1a4n Ha NOBTOPEHNUE OCHOBHBIX MOHATHH, MITIOCTPALIUIO CBA3EH MEKy pa3IMYHBIMU YaCTIMU
Kypcea;
7.5. | Iapamenshblie 1 0.3 Pemarb 3a1a4n Ha MOBTOPEHHUE OCHOBHBIX MOHATHH, MILTIOCTPALMIO CBA3EH MEXIy Pa3IMYHBIMU YacTAMHU | Y CTHBII
NEPIEHANKYISAPHBIC NPSAMBIE. Kypca; oIpoc;
ITuceMenHbIit
KOHTPOJIb;
7.6. | OKpy»HOCTb U KpYT. 0.3 Pemars 3a1aun Ha NOBTOPEHUE OCHOBHBIX MOHATHH, WILTIOCTPALMIO CBA3EH MEX 1y pa3IMYHBIMU YacTAMU | Y CTHBII
Kypca; oI1poc;
ITucemenHbIi
KOHTPOJIb;
7.7. | I'eomeTpuueckue MoCTPOCHHUSI. 0.4 PemaTs 3a1aun Ha MOBTOpPEHHE OCHOBHBIX MOHITHH, HILTIOCTPAIMIO CBA3EH MEKAY PA3TMIHBIMHU YaCTSAMH | Y CTHBIH
Kypca; oI1poc;
ITucemennbIit
KOHTPOJIB;
7.8. | Yrasl B okpyxHOCTH. 0.5 Pemars 3a7a4u1 Ha MOBTOPEHNE OCHOBHBIX MOHATUH, MILTIOCTPALIUIO CBS3EH MEX/y pa3INuHbIMU YacTsAMU | Y CTHBIN
Brincannble ¥ OnMcaHHbIe Kypca; orpoc;
OKPY’KHOCTH MHOTOYTOJIbHUKOB. [MucbmenHbIH
KOHTPOJIb;
7.9. | Ilpsimast 1 OKPY’KHOCTb. 0.5 Hcnonp3oBath HOpMyIIbI: HEPUMETPA U IUIOLIAAN MHOTOYTOJILHUKOB, JUTMHBI OKPY)KHOCTH H ILIONIAIN YcrHblit
Kpyra, 00bEMa MPAMOYTOJIbHOTO MapalIeNenuIe a; oI1poc;
Pemars 3a1a4n Ha HOBTOPEHNE OCHOBHBIX MOHATHH, MILTIOCTPALIUIO CBA3EH MEXTy pa3iIu4yHbIMU YacTsMu | [TucpMeHHbIi
Kypca; KOHTPOJIB;




7.10. [ YeTbIpéXyrobHUKH. 0.5 OnepupoBaTh MOHATHAMU: (GUTypa, TOUKA, MPSAMAst, yroJl, MHOTOYTOJIbHUK, PAaBHOOEAPEHHBIH 1 YTt
BrincanHble ¥ ONMcaHHbIE PaBHOCTOPOHHUI TPEYTrOJIbHUKH, IPIMOYTOJIbHBIH TPEYTrONIbHUK, MEANaHa, OMCCEKTPUCA U BBICOTA orpoc;
YEThIPEXYTOJIbHUKH. TPEYroJbHUKA, NapalIesiorpaMM, poMO, IPSIMOYTOJIbHUK, KBaJPaT, TPANELHs; OKPYKHOCTD, ITucbMeHHBII

KacaTeJIbHast; PaBEHCTBO ¥ M0100ue (Uryp, TpeyrojabHUKOB; MapayIebHOCTb U NEPIEHIUKYIIPHOCT KOHTPOJIb;
HPSIMBIX, YTOJI MEX/TY MPSMBIMH, CAMMETPHSI OTHOCUTEIIBHO TOYKHU U MPSAMOM; JIMHA, PACCTOSHUE,

BEJIMYMHA yIJIa, TUIOLIA/Ib, TIEPUMETD;

Hcnonp3oBath (HOpMyIIbl: HEPUMETPA M IUIOLIAJAN MHOTOYTOIBHUKOB, JUTMHBI OKPYKHOCTH H TUIOLIAAN

Kpyra, 00bEMa MPsIMOYTOJIBHOTO MapaslIeIeTHIIea;

7.11. | Teopema ITudaropa u Hauana 0.5 Hcnonk3oBath HOpMyIIL: HEPUMETPA U IUIOLIAJANA MHOTOYTOJILHUKOB, JUTMHBI OKPYKHOCTH H ILIONIAIN YcrHblit
TpuroHomerpuu. Pemenne Kpyra, 00b&Ma IpsIMOYTOJIbHOTO apaLieyIeuIea; orpoc;
00LIMX TPEYTrOJIbHUKOB. Pemars 3a1aun Ha HOBTOPEHHUE OCHOBHBIX MOHATUH, MILTIOCTPALIUIO CBA3EH MEX Ty pa3Iu4HbIMU YacTsaMu | [TucbMeHHbIiH

Kypca; KOHTPOJIb;
Bri6upars MeTOx JUIst pelleHNs 3a4a4u;

7.12. | IlpaBunsHbIC MHOTOYTONBHUKH. [ 0.5 OnepupoBaTh MOHATHAMU: QUTypa, TOYKA, IPSIMast, YroJl, MHOTOYTOJIbHUK, PAaBHOOCAPEHHBIH 1 YcrHblit
PaBHOCTOPOHHHMH TPEyroIbHUKH, IPIMOYTOIbHBII TPEYTOIBHHK, MeIHaHa, OUCCEKTpUca U BEICOTa 0IIpoc;
TpEyTroIbHUKA, ITapajuIeNIorpaMM, poMO, IPSIMOYTOIBHUK, KBAJIPAT, TPANeIHs; OKPY>KHOCTb, ITuceMeHHsbIiH
KacaTeJIbHasl; pPaBEeHCTBO H 10100He QHUTyp, TPEyroIbHIKOB; apaIeIbHOCTh H IEPICHIUKYIIPHOCT KOHTDOIIB;
TIPSIMBIX, YTOI MEXKIY IPSIMBIMH, CHMMETPUSI OTHOCHTENIBHO TOUKH M IPSIMOH; IJIMHA, PaCCTOSHUE,
BEJIMYHHA YTJIa, IIOMA/b, IEPUMETP;
Hcnonb3oBath GOpMyIIEL: EpUMETPa M ILIONIAAN MHOTOYTOJIBHHKOB, JUTHHEI OKPYXKHOCTH U ILIOIIAIH
Kpyra, 00b&Ma IpsAMOYTOIBHOTO NapaLieseNuIena;
Pemats 3a1auu U3 TOBCETHEBHOM KU3HH;

7.13. | IIpeoOpa3zoBaHus MIIOCKOCTH. 0.5 OnepupoBaTh MOHATHAMU: (GUrypa, TOUKA, MPsAMAst, yroJl, MHOTOYTOJIbHHUK, PaBHOOCAPEHHBIH 1 YcrHslit
PaBHOCTOPOHHUI TPEYTOJIbHUKH, IPIMOYTOJIBHBIH TPEYTrOIbHUK, MEANaHa, OMCCEKTPUCA U BBICOTA orpoc;
TPEYroJIbHUKA, NapalIeorpaMM, poMO, PSIMOYTOIBHUK, KBaJPaT, TPANELHs; OKPYKHOCTb, TTucsmenHbIi
KacaTeJIbHast; PaBEHCTBO ¥ 10100ue (Uryp, TPEyroabHUKOB; MApaIENIbHOCTD U NEPIEHIUKYIIPHOCTh KOHTPOJIB;
HPSIMBIX, YTOJI MEXLY MPSMBIMH, CAMMETPHS OTHOCUTEIIBHO TOYKHU U MPSAMOM; JIMHA, PACCTOSIHUE,
BEJIMYHHA yTIa, IIOMAb, IePHMETD;
Pemats 3324 Ha HOBTOPEHNE OCHOBHBIX TOHATUH, HILTIOCTPAIMIO CBS3€H MEXIy Pa3IUIHBIMH YaCTAMHI
Kypca;

7.14. | dBuxenus. ITogodue. 0.3 OnepupoBaTh HOHATHAMY: (QUrypa, TOUYKa, IpsiMasi, yroJl, MHOTOYTOJIBHUK, PABHOOEAPEHHBIH 1 YcrHblit

Cummerpusi. PaBHOCTOPOHHUI TPEYTrOJIbHUKH, IIPIMOYTOJIbHBINA TPEYTOIbHUK, MEAUAHA, OMCCEKTPUCA U BBICOTA or1poc;
TPEeyroJbHUKa, NapaiesorpaMm, poM0, PSIMOYTOIbHUK, KBaJpaT, TPANELHs; OKPYKHOCTb, ITucpmenHbIi
KacaTeJlbHast; PaBEHCTBO U 110100ue (Uryp, TpeyrojabHUKOB; APAIEIbHOCTD U NEPIIEHAUKYISPHOCTD KOHTPOJIb;
HPSIMBIX, YTOJI MEXY IPSMBIMH, CAMMETPHUS. OTHOCUTEIILHO TOYKHU U NPSAMOM; IMHA, PACCTOSIHUE,
BEJIMYMHA yIJIa, IUIOWA/lb, IEPUMETD;
PemraTs 3a7a4u Ha IIOBTOPEHUE OCHOBHBIX IOHATUH, MIUTIOCTPALIUIO CBA3EH MEX/Ly Pa3IMYHbIMHU YACTSIMHU
Kypca;

7.15. | IInomane. Beraucnenue 0.2 Hcnonp3oBath (HOpMyJIbI: HEPUMETPA U IUIOLIAANA MHOTOYTOJILHUKOB, JUTMHBI OKPY)KHOCTH H ILIOIIAIN Ycrublit
mromaei. Ilnomanu Kpyra, 00b&Ma IpsAMOYTOIBHOTO NapaLieseNuIea; o1poc;
HOJOOHBIX QHTYD. Pemats 3a1auu U3 TOBCEHEBHON KU3HU; ITuceMeHHsbIiH

KOHTPOJIB;

7.16. | lexapToBBI KOOPUHATHI HA 0.3 OnepupoBaTh MOHATHAMH: MPIMOYTOJIbHAS CUCTEMa KOOPAUHAT, BEKTOD; UCIIOIb30BaTh 3TU MOHATHS JUIS | Y CTHBIH

TUIOCKOCTH. NPECTABICHUS JAHHBIX U PEIICHUS 3324, B TOM YHCJIC U3 APYTHX y4eOHBIX MPEIMETOB; orpoc;
Pemrarte 3a1a4uu U3 MOBCETHEBHOM KU3HU; TIucbMeHHbIH

KOHTDOIIb;




7.17. | BekTopsl Ha MIIOCKOCTH 1.2 OnepupoBaTh MOHATHAMH: IPSIMOYTOJIbHAS CHCTEMA KOOPAMHAT, BEKTOP; UCIOIb30BaTh 3TU NMoHATHA Uit | TectuposaHnue;
MPEJCTABICHUS JAHHBIX U PEIICHUs 3324, B TOM YHCJIE U3 APYTHX y4eOHBIX MPEIMETOB;
PemraTs 3a7a4n Ha IIOBTOPEHHE OCHOBHBIX MOHATUH, HIUTIOCTPALIUIO CBA3EH MEXKILY Pa3IMYHbIMH YaCTSIMH
Kypca;

Hroro no pasneny: 7

OBIIEE KOJIMYECTBO YACOB ITO | 68

IMTPOTPAMME




HOYPOYHOE IINTAHUPOBAHME

Ne
n/m

Tema ypoka

KoanuecTBO 4acoB

BCEro

KOHTPOJIbHBIE
padoTsl

NpaKkTHYecKue
padoTsI

Hdara
H3yYeHust

Bunawl,

(hopmb1
KOHTPOJIA

OmnpenencHue TPUrOHOMETPUIECKUX (QYHKIMH YIJIOB OT
0° mo 180°.

YcrHbIN
ompoc;
ITuceMeHHBIH

KOHTPOJIb;

Kocunyc u cuHyc npsMoro u Tynoro yria

VYcTHBIN
ompoc;
ITuceMeHHBIH

KOHTPOJIb;

Kocunyc u cuHyc npsiMoro u Tymnoro yria

YcrHbIN
ompoc;
IIuceMeHHBIH

KOHTPOJIb;

Teopema kocurycoB. (O600MEHHAsT) TeOpeMa CHHYCOB (¢

paanycoM OIHMCaHHOW OKPYKHOCTH).

VcTHBIN
omnpoc;
[TnceMeHHBIN

KOHTPOJIb;

Teopema kocunrycoB. (O6001mEHHAsT) TEOpeMa CHHYCOB (¢
paznuycoM ONMCAHHOW OKPYKHOCTH).

YcTHbIN
ompoc;
ITuceMeHHBIH

KOHTPOJIb,

Teopema kocunycoB. (O600MEHHAsT) TeOpeMa CUHYCOB (¢

paIIycoM OMICAHHON OKPY>KHOCTH).

VcTHBIN
omnpoc;
ITuceMeHHBIN

KOHTPOJIb;

HaXO)K,HeHI/Ie JJINH CTOPOH M BEJIMYUH YTIIOB

TPEYTOJIbHUKOB.

YcTHBIN
ompoc;
ITuceMeHHBIN

KOHTPOJIb,

Haxomﬂem/re JUIAH CTOPOH U BCJIMYWH YTJIOB

TPEyTOJbHUKOB.

VYcrHBIN
ompoc;
ITuceMeHHBIN

KOHTPOJIb;

HaXO)K,HeHI/Ie JJINH CTOPOH U BEJIMYUH YTJIOB

TPCYTOJIbHUKOB.

VcTHbIi
ompoc;
[TnceMeHHBIH
KOHTPOJIb;
JukranT;

10.

dopmyna mIOMAAN TPEYTONIbHUKA Yepe3 IBE CTOPOHBI U

YToJI MEX/ly HUMHU.

5
YcrHbIN
ompoc;
ITuceMeHHBIH

KOHTPOJIb;

11.

dopmyra mIomany TpeyroJbHIKa Yepes B CTOPOHEI 1

YIOJI MEXKly HUMH.

VCTHBIN
omnpoc;
[TnceMeHHBIN

KOHTPOJIb;




12. | ®opmyna mIomaan YeThIpEXYroJbHIKA Yepe3 ero VYcrHbii
JTUArOHANU ¥ YTOJ MEXKIy HUMH. orpoc;
[IncemenHbIi
KOHTPOJIB;
13. | ®opmysna mIOMAAN YETHIPEXYTOJIBHUKA YEPE3 €T VYerHbiit
JTIUArOHAJU ¥ YTOJ MEXIy HUMH. o1poc;
[MucemeHHbIH
KOHTPOJIb;
14. | TIpakTryecKoe MPUMEHEHHE TOKa3aHHBIX TEOPEM YcTHBIN
oIpoc;
[IucemenHbIit
KOHTPOJIB;
15. | IIpakTueckoe NPpUMEHEHHE NOKa3aHHbIX TEOPEM VYcerHblii
o1poc;
[TucemeHHBIH
KOHTPOJIb;
16. | KoutponbsHas pabota Nel.Tpuronometpus. TeopeMsr KonTponbnas
KOCHHYCOB H CHHYCOB. PellieHue TpeyroJbHUKOB. pabora;
17. | [ousTue o mpeobpa3oBaHUH TOHOOHS. Ycerablii
oIpoc;
[MucemeHHBIH
KOHTPOJIb;
18. | CoOTBETCTBEHHBIE AJIEMEHTHI HOTOOHBIX (GHUTYD. VYcrHbli
oIpoc;
[IuceMenHbIi
KOHTPOJIB;
19. | CooTBETCTBEHHBIE 3JIEMEHTHI TOTOOHBIX QUTYD. YerHbiit
ompoc;
[MucemeHHBIIH
KOHTPOJIb;
20. | COOTBETCTBEHHBIE JIEMEHTHI TOJJOOHBIX QUTY. VYerHbiid
0Ipoc;
[TucemenHbIH
KOHTPOJIB;
21. | Teopema 0 IpoM3BEICHUN OTPEIKOB XOP/I, TEOpEMa O YcTHBIN
MIPOM3BEICHUH OTPE3KOB CEKYIINX, TEOpeMa O KBaapaTe oIpoc;
KacaTelabHO [IncemenHbIit
KOHTPOJIB;
22. | Teopema 0 IpOU3BEICHUN OTPE3KOB XOP/I, TEOpPEMA O YerHbiit
IIPOM3BEIEHUH OTPE3KOB CEKYIIUX, TEOpeMa O KBaapaTe o1poc;
KacaTelabHO [TucemenHBIN
KOHTPOJIb;
23. | Teopema 0 mpou3BeIeHUH OTPE3KOB XOPA, TeopeMa 0 TectupoBanue,
MIPOU3BEIEHUH OTPE3KOB CEKYIINX, TeOpeMa O KBaapare
KacaTeJIbHO
24. | IlpumeHeHMe B pelieHH T€OMETPUYECKUX 3a1ay YceTHblit
oIpoc;
[TucemenHsbIit

KOHTPOJIb;




25.

HpI/IMCHCHI/IC B pCHICHUU I'COMCTPUYICCKUX 3a1av

VcTHBIN
orpoc;
IIucemMeHHBIN

KOHTPOJIb;

26.

KonTpomnsHas pabora Ne2. [Ipeobpa3oBanue mogo0Ous.
MeTpHryeckre COOTHOIICHHS B OKPYKHOCTH.

KonTponphas
paborta;

27.

OHpCI[eJ'IeHI/IC BCKTOPOB, CJIOKCHUC U PA3HOCTH BEKTOPOB,

YMHOKEHHE BEKTOpa Ha YUCIIO.

VcTHBIN
omnpoc;
IIncemeHHBII

KOHTPOJIb;

28.

OrmpeienieHre BEKTOPOB, CIIOKEHUE U PA3HOCTb BEKTOPOB,

YMHOXXCHUEC BCKTOpAa Ha YUCJIO.

VYcrHbIN
ompoc;
ITuceMeHHBIH

KOHTPOJIb,

29.

Dr3ndecKuil 1 TeOMETPUUECKUI CMBICT BEKTOPOB.

VYcraBIN
omnpoc;
ITuceMeHHBIN

KOHTPOJIb;

30.

DU3UUECKHH U TEOMETPUUECKUN CMBICI BEKTOPOB.

VYcrHBIN
ompoc;
ITuceMeHHBIH

KOHTPOJIb,

31.

Pa3no)xeHue BekTOpa MO JBYM HEKOJIMHEAPHBIM
BEKTOpaM.

VcTHBIN
ompoc;
ITuceMeHHBIH

KOHTPOJIb;

32.

Koopaunats! BexTopa.

YcTHBIN
ompoc;
ITuceMeHHBIH

KOHTPOJIb;

33.

CKaJ’IﬂpHOC MPOU3BECACHUEC BEKTOPOB, €TI0 IPUMCHCHHUE IJIA
HaxXOXACHUA IJINH U YTIJIOB.

YcTHbIN
ompoc;
ITuceMeHHBIH

KOHTPOJIb;

34.

CKaHﬂpHOG TIPOU3BEICHUE BEKTOPOB, €TO0 IPUMEHCHUEC I

HaXO0XICHUA NJIMH U YTJIOB.

YcTHBIN
ompoc;
ITuceMeHHBIH

KOHTPOJIb;

35.

Pemenue 3a1a4 ¢ MIOMOIIbIO BEKTOPOB.

YcrHbIN
ompoc;
ITuceMeHHBIH

KOHTPOJIb;

36.

Pemenne 3amay ¢ moMoIsp0 BCKTOPOB.

VcTHBIN
0mpoc;
IIncemeHHBII

KOHTPOJIb;

37.

[IpuMmeHeHne BEKTOPOB JUIsl pellIeHus 3a7a4 KUHEMaTUKHU U
MEXaHHUKH

YcTHBIN
orpoc;
ITuceMeHHBIH

KOHTPOJIb,




38.

KonTpompHas padota Ne3. BekTopsr.

KontponbHas
pabora;

39.

I[CKapTOBbI KOOpAWHATBI TOYEK Ha IUIOCKOCTH.

YcTHbIN
ompoc;
ITuceMeHHBIH

KOHTPOJIb;

40.

VYpaBHEeHME NIPSMOI.

VcTHBIN
ompoc;
IIncemeHHBII

KOHTPOJIb;

41.

YrnoBoit koauIIueHT, TaHreHC yTiia HaKJIOHa,

napaJiiCJIbHbIC U NEPICHAUKYIIAPHBIC ITPAMBIC.

VYcrHbIN
ompoc;
ITuceMeHHBIN

KOHTPOJIb,

42.

YrnoBoit koadduIueHT, TaHreHe yriia HakJIoHa,

napajiiC/IbHbIC U NCPICHAUKYIIAPHBIC ITPAMBIC.

VYcTHbIN
ompoc;
ITuceMeHHBIH

KOHTPOJIb,

43.

VYpaBHEHHE OKPYXKHOCTH.

VcTHBIN
ompoc;
ITuceMeHHBIN

KOHTPOJIb;

44,

HaxoxeHue KoopANHAT TOYEK MepeceueHUs] OKPYKHOCTH
U TIpAMOI.

YcTHBIN
ompoc;
ITuceMeHHBIN

KOHTPOJIb,

45.

MeTO}] KOOpAUHAT NpU PCUHICHUH I'€OMECTPUICCKHUX 3a4a4.

VYcrHbBIN
omnpoc;
ITuceMeHHBIN

KOHTPOJIb;

46.

Hcnonp3oBanue METOAA KOOPpAUHAT B MMPAKTUICCKUX
3aa4yax

YcTHBIN
omnpoc;
ITuceMeHHBIH

KOHTPOJIb;

47.

KoHnTpospHas padora Ned.JlekapTOBBI KOOPAWHATHI Ha
TUIOCKOCTH

KonTponpnas
pabora;

48.

HpaBI/IJ'II)HI)Ie MHOT'OYT'OJIbHUKH, BBIYUCIICHUC UX

OJICMCHTOB.

YcrHbIN
orpoc;
ITuceMeHHBIH

KOHTPOJIb,

49.

HpaBHJ’ILHHe MHOT'OYT'OJIbHUKH, BBIYUCIICHUE UX
OJICMCHTOB.

VcTHBIN
ompoc;
ITuceMeHHBIN

KOHTPOJIb;

50.

Yucno p v AIMHA OKPYKHOCTH.

YcTHBIN
ompoc;
ITuceMeHHBIH

KOHTPOJIb;




51.

JiuHa okpy’>KHOCTH

VcTHBIN
orpoc;
IIucemMeHHBIN

KOHTPOJIb;

52.

Panuannas mepa yria.

YcTHBIN
ompoc;
ITuceMeHHBIH

KOHTPOJIb,

53.

[Tmomaas Kpyra u €ro BHGMGHTOB(CGKTopa n CeFMeHTa).

YcrHBIN
omnpoc;
ITuceMeHHBIN

KOHTPOJIb;

54.

Berancnenne mromanei GUryp BKIIOYAIOIINX SIEMEHTEI
Kpyra.

YcrHBIN
ompoc;
ITuceMeHHBIH

KOHTPOJIb;

55.

KonrtponbHas padota Ne5. [TpaBuibHbIe
MHOTOYTOJBHUKH. J[TMHA OKPY>KHOCTH U TUIOMIATH

Kpyra..Berauciaenue miomaaen.

KonTponpnas
pabora;

56.

IlonsTHE O ABMYKEHHUH IIJIOCKOCTH.

VcTHBIN
ompoc;
ITuceMeHHBIN

KOHTPOJIb;

57.

[NapannenpHslil IEPeHOC, IOBOPOT U CUMMETPHSL.

VYcrHBIN
ompoc;
ITuceMeHHBIH

KOHTPOJIb;

58.

[MapasnienpHbIA TEpEeHOC, TOBOPOT i CHMMETPHSL.

YcrHbIN
ompoc;
ITuceMeHHBIH

KOHTPOJIb;

59.

OcH U IIEHTpbl CUMMETPUH.

VYcTHBIN
ompoc;
ITuceMeHHBIH

KOHTPOJIb;

60.

[IpocTeiimne npuMeHeHus B pEIIeHUH 3a4a4.

YcrHbIN
ompoc;
ITuceMeHHBIN

KOHTPOJIb;

61.

KonTpomsHas padora Ne6./IBIDKSHHUS TNIOCKOCTH

KontponbHas
pabora;

62.

[ToBTOpEHNE OCHOBHBIX MOHSATHI U METOJIOB KypcoB 7—9
KJIACCOB, 0000IIEHNE U CHCTEMATH3AIIS

3nanui. Ilpocreiimme reomerpudeckne GUTypsl 1 UX
cBoiicTBa.I3MepeHne reoMeTpUYeCcCKUX BEIHYHH.

TpeyroabHUKH.

YcrHbIN
ompoc;
ITuceMeHHBIH

KOHTPOJIb;

63.

[MapannensHble U EPIIEHANKYIISPHBIE IPSMBIE.
Oxpy»kHOCTb U Kpyr.I'eoMeTpruueckue nocTpoeHuUsI.

YcTHBIN
ompoc;
ITuceMeHHBIH

KOHTPOJIb,




64. | Yribl B OKpyHOCTU. BrincaHHble U ONMCaHHbIE 1 VYcrHbii
OKpPY>KHOCTH MHOTOYTOJTBHUKOB. [IpsiMasi 1 OKPYKHOCTb. orpoc;
[IncemenHbIi
KOHTPOJb;
65. | UeThlpéxyronpHUKY. BrincaHnHble M OMHUCaHHbIE 1 YerHbiit
4eThIpexyronbHuKH. Teopema [Ingaropa u Hayama o1poc;
TpPUTOHOMETpHH. Pemenne 00X TpEeyroIbHUKOB. ITuceMeHHBIH
KOHTPOJIb;
66. | [IpaBunbHbie MHOTOYTONBHUKH.[IpeoOpazoBanus 1 VYcTHbIi
mwrockocth. JIBmkenus. [Togobue. Cummerpus. OIIpoc;
[IucemenHbIit
KOHTPOJIb;
67. |IInomans. Beraucnenne mnomanei. [Tnomanu nogoduex | 1 VYcerablii
¢buryp. [lekapToBbl KOOPJUHATHI HA INIOCKOCTH. BEeKTOPHI o1poc;
Ha IUIOCKOCTH [MucemenHbBIN
KOHTPOJIb;
68. | [Tnomans.Beruncnenne mnomazaei.[Inomanm nogqo6HIx 1 KonTponbnas
¢uryp.JlexkapToBBI KOOPAUHATE Ha INIOCKOCTH. BekTOpEI pabora;
Ha MJIOCKOCTH.
OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 68




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O TIPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

Aranacsn JI.C., byry3oB B.®., Kanomues C.b. u apyrue, ['eometpus, 7-9 kinacc, AKImoHepHOE 00IIECTBO
"UznarensctBo "[IpocBemenue";
BBenure cBoil BapuaHT:

METOAUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

JI.C.AtanacsH, B,®.byty3os, C.b. Kanomues, 2.1".I1o3usx,1.U.FOnuna.

I'eomerpus 7-9 kmaccrr:yue0.1s1 001meo0pa3oBar. opranuzanuii 8-¢ uza.-M.:IIpocsemenne,2018
T.M.Mumenko, A.Jl.biunkos.I'eomerpus. TemaTnueckue TecTsl.9 Kiace

y4e6. mocobue st obeodpa3zoBar. opranuzanuii 8-¢ uzn. M.:Ilpocsemenne,2019

b.I".3uB, B.M.Meiinep. ['eomeTpus./Iugaktnueckue Mmarepuaiibl 9 kiace

y4e6. mocobue st obreoOpa3osar. opranuzanuii 20-e u3a.-M.:IIpocsemienne,2019

M.A .Nuenckas.I'eomerpus. CaMOCTOSITEIbHBIC U KOHTPOJIbHBIE pa0OTHI

8ximacc:yueb. mocobuemsiss 0omeoopazoBat. opranmsaiuii 3-¢ u3a.-M.:[Ipocsemnienue,2021

IOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

ttps://catalog.prosv.ru

http://window.edu.ru/catalog/?p rubr=2.2.74.12 ¢ 7-11 xn

Kosekun mugpoBbIX U JIIEKTPOHHBIX 00pa30BaTEIbHBIX

pecypcoB

Enunas xomexuus mudpoBbix o0pa3oBaTenbHbIX pecypcoB. Komekius paznoodpasusix LJOP B paznuunbix
dopmarax http://www.school-collection.edu.ru

denepanbHbIii EHTp HHGOPMALIMOHHO-00pa3oBaTeNbHbBIX pecypcoB. Kpynnueitmmii katanor LIOP B
pasnnuHbIxX popmarax http://fcior.edu.ru

Enunoe oxHO moctymna k oOpazoBarenbHbIM pecypcam. Karanor DOP mis yuureneil-npeaMeTHKOB
http://window.edu.ru

DNeKTpOHHBIE 00pa30BaTeIbHbBIC PeCypChl. Perno3utopuii miiaHOB-KOHCIIEKTOB YPOKOB, Koyeknus DOP
http://eorhelp.ru

Bcepoccuiicknii KOHKYpC Me1aroruaeckoro Mactepersa 1o npuMeHenuto DOP B oOpa3oBaTenbHOM
nporecce. MaTepuaibl y9aCTHUKOB KOHKYPCa MOTYT OBITh ITOJIE3HBI YYHUTEITIO
http://www.konkurseor.ru/material

Poccuiickuit o6pazoBarensublil mopran. Komtekuus LIOP http://www.school.edu.ru

I[MEJACOBET.ORG. Menuarteka, Bratovaroriast [IOP u metonudeckue paspabotku http://pedsovet.org/m
Cetb TBOpUYECKHX yuuTesael. bubimoreka METOAMK POBECHUS YPOKOB M TOTOBBIX YUYEOHBIX ITPOCKTOB
http://www.it-n.ru

OtkpeIThIif kiace. CeTeBble 0Opa3zoBatenbHble coodmecTBa.. Komnekuus LIOP http://www.openclass.r



MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA

YYEBHOE OBOPYAOBAHUE

JUHENKa, IUPKYJIb, TPAHCIOPTHP,HA00P reOMETPUUECKUX QUTyp

OBOPYJAOBAHME VIS TPOBEJAEHUSA JIABOPATOPHBIX U TIPAKTUYECKHUX PABOT

KOMITBIOTEP,MYJIBTUMEINIHBIN IPOEKTOP
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