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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

Ne HanmeHoBaHue pa3e0B H TeM NPOrpaMMbI KommuecTBo yacoB Jara Buasi Buasi, popmsr JJieKTpoHHBIE (H(PPOBLIE)
n/m H3y4YeHHs] | JesITeJbHOCTH | KOHTPOJIS oOpa3oBaTesIbHbIe PeCypchbl
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE
padoThI padoThI
Pa3nen 1. IIpeoopasoBanne mogoousi. MeTpuieckue COOTHOLIEHHS B OKPY:KHOCTH
1.1. [ IMonsTne o mpeoOpa3zoBaHUU MOAOOHMS. 2
1.2. | CoorBercTBeHHBIE ANIEMEHTHI TTOOOHBIX QUTYD. 2
1.3. | Teopema o mpousBeIcHUH OTPE3KOB XOPJI, TeOPEMa O IIPOU3BEICHUH OTPE3KOB CEKYIIHX, 5
TeopeMa O KBaJpaTe KacaTeIbHOM.
1.4. [ IlpumeHeHHE B pELICHUN T€OMETPUYECKUX 3a/1au 1
HWroro no paszneny 10
Pa3nen 2. Bektopsl
2.1. | Onpenenenue BEKTOPOB, CI0KEHUE U PA3HOCTh BEKTOPOB, YMHOJKEHUE BEKTOpa Ha 4ucio. | 6
2.2. | Pemienne 3a1a4 ¢ MOMOIIBIO BEKTOPOB. 5 1
2.3. | ®usnueckuii u reoMeTpUUECKHN CMBICI BEKTOPOB. 0.5
2.4. | IlpumeHeHNEe BEKTOPOB ISl PELICHUS 33/1a4 KHHEMATHKH U MEXaHUKH 0.5
2.5. | Pa3noxenue BexTopa 1o IByM HEKOJUTHHEAPHBIM BEKTOPAM. 2
2.6. | Koopauuatsl BekTopa. 2
2.7. | CkansipHO€ IIPOU3BEAEHUE BEKTOPOB, €r0 NIPUMEHEHNE 1T HAXOXKAEHUS J1JIMH U YTIIOB. 3
HWroro no pasneny: 19
Paspen 3. lekapToBbl KOOPAMHATBI HA IVIOCKOCTH
3.1. | JlexapTOBBI KOOPJMHATHI TOUEK HA IIIOCKOCTH. 1
3.2. | Meroa koopaMHAT MPH PELIEHUH F'€OMETPUYECKUX 3a/1ay. 2
3.3. | YpaBHEeHUE OKPYKHOCTH. 1
3.4. | YpaBHeHHE NPSMOIi. 1
3.5. | YruoBoii k03 GUIMEHT, TAHT€HC yTila HAKIOHA, apajlIebHbIC U MePICHANKYIISPHbIC 0.5
IpsIMBLe.
3.6. | HaxoxzaeHue KOOpAMHAT TOUEK MEPECEUCHUs OKPYKHOCTH U HPSIMOI. 0.5
3.7. | Ucnonp3oBanue MeTOa KOOPIAMHAT B IIPAKTUYECKHX 3aa4ax 3 1
HWroro no pasneny: 9




Pa3nen 4. Tpuronomerpusi. TeopeMbl KOCHHYCOB M CHHYCOB. PelieHne TpeyroibHUKOB.

4.1. | Onpexenenue TpPUroHOMeTpUYeCKUX (yHKIHH yrioB ot 0° 1o 180°. 1

4.2. | Kocunyc u cuHyC NpsIMOTO M TYIOTO yria. 2

4.3. | ®opmyIa IUIOAIH TPEYTOJIbHHIKA Yepe3 JIBE CTOPOHBI U YIOJI MEKLYy HUMH. 1

4.4. | Teopema xocunycoB. (O000mIEHHAs) TeOpeMa CHHYCOB (C PayCcOM OMHCAHHON 2

OKPYKHOCTH).

4.5. | Haxox/JeHue JUIMH CTOPOH M BEJIMYHH YIJIOB TPEYTOJIbHHUKOB. 2

4.6. | ®opmyIa IIIOMAIH YETHIPEXYTOILHUKA YEPE3 €ro ANaroHaIN U yroJl MeX/y HUMH. 1

4.7. | IlpakTuyeckoe NPUMEHEHHE JOKA3aHHBIX TEOPEM 3 1
HNroro no paszeny 12

Pazgen S. [IpaBuibHbIe MHOTOYIOJIbHUKH. [IJINHA OKPY’KHOCTH U IJIOMIA/JAb Kpyra. Beruncienue miomanei

5.1. | IlpaBunbHBIC MHOTOYTOJBHUKH, BHIYHCICHHE HX YJICMEHTOB. 4

5.2. | Yucno p u anmHa OKPYKHOCTH. 1

5.3. | Paguannas mepa yria. 0.5

5.4. | JnuHa gyru OKpy>KHOCTH. 0.5

5.5. | IInomanae kpyra u €ro »JIeMEHTOB 2

(ceKkTopa M CerMeHTa).

5.6. | Beruucnenue miomiaaeii Guryp BKIIOYAIONIMX YIEMEHTBI KpyTa. 1 1
Hroro no paszneny: 9

Paznen 6. IBu:KkeHus NJI0CKOCTH

6.1. | IloHusTre 0 JBMIKECHUH TIOCKOCTH. 1
6.2. | IlapaniensHblil epeHoc, MOBOPOT U CUMMETPHS. 2
6.3. [ Ocu 1 HEHTPbI CUMMETPHH. 1
6.4. | Ilpocreiinme npUMEHEHUs B PEIICHUN 3a/ad. 1
HTtoro 1o pasjeny: 5

Paznen 7./strong>. [loBTopenne, 06001enne, cHCTeMATH3ALUS 3HAHUIH

7.1. | TloBTOpeHNE OCHOBHBIX MOHATHI 1 METOJI0B KypcoB 7—9 Ki1accoB, 00001IeHHE 1
CHUCTeMaTH3alus 3HaHUH.

7.2. | Ilpocreiinme reomerpudeckue GUIrypsl 1 UX CBOHUCTBA.

7.3. | 3mepeHue reoMeTpHYECKHUX BEIUYHH.




7.4.

TpeyroabHuKH.

7.5. | IapansenbHble U IEPICHIUKYIISIPHBIC IPSIMBIC.

7.6. | OKpyKHOCTB M KpYT.

7.7. | Ieomerpuueckue MoCTPOCHHUSI.

7.8. | Yrasl B okpyxHOCTH. BriicaHHBIC 1 OITHCaHHbBIE OKPY)KHOCTH MHOTOYTOJIbHHUKOB.

7.9. [ Ilpamas u OKpYKHOCTb.

7.10. | YeTpIp€xyronbHUKH. BrincanHbie ¥ OMHUCAaHHbBIEC YETHIPEXYTOIBHUKH.

7.11. | Teopema Iudaropa u Hauasa TpuroHoMeTpuu. Perienne 00X TPEyroJIbHUKOB.

7.12. | IlpaBunbHBIC MHOTOYTOTBHHKH.

7.13. | IIpeoOpa3zoBaHust IIIOCKOCTH.

7.14. | dBmwxenus. Ilogobue. Cummerpusi.

7.15. | Inomanae. Beraucnenne miomaaeit. [Tnomaam nogooubx duryp.

7.16. | JlexapTOBBI KOOPJMHATHI HA TIIOCKOCTH.

7.17. | BekTopsl Ha MIOCKOCTH

HWroro no paszneny: 4
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




ITOYPOYHOE IINTAHUPOBAHUE

BCKTOpPOB

Ne | Tema ypoka KosnuecTBo yacos Hara Buasl,
n/n usyyenus | GopMsl
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHUE
KOHTPOJIA
padoTsbI padoThI

1. |IlonsTue o mpeobpazoBaHUU 1 01.09.2022
moao0ust

2. |IlonsTue o mpeobpa3oBaHUU 1 06.09.2022
noaooust

3. | CoOTBETCTBEHHBIE IIEMEHTHI 1 08.09.2022
noI00HBIX pUryp

4. | COOTBETCTBEHHBIE DIIEMEHTHI 1 13.09.2022
MoA0OHBIX (puryp

5. | Teopema o npousBeneHUn 1 15.09.2022
OTPE3KOB XOPJ

6. | TeopeMa o mpou3BeACHUU 1 20.09.2022
OTPE3KOB XOPJ

7. | Teopema 0 mpOU3BEAECHUU 1 22.09.2022
OTPE3KOB CEKYIIUX

8. | Teopema o mpousBeAecHUU 1 27.09.2022
OTPE3KOB CEKYIINX

9. | Teopema o kBazpaTe 1 29.09.2022
KacaTeJlbHOU

10. | Pemienue reoMmeTpuuecKkux 1 04.10.2022
3a1a4

11. | ITonsThe BekTOpa 1 06.10.2022

12. | ITonsiTue BekTOpa 1 11.10.2022

13. | CnoxxeHue BEKTOPOB 1 13.10.2022

14. | CnoxxeHue BEKTOPOB | 18.10.2022

15. | Beruntanue BEKTOPOB 1 20.10.2022

16. | YMHOXeHHE BeKTOpa Ha unucio | 1 25.10.2022

17. | Penrenue 3amad ¢ HOMOIIBIO 1 27.10.2022
BEKTOPOB

18. | Pemenue 3aga4 ¢ NOMOILBIO 1 08.11.2022
BEKTOPOB

19. | Penrenue 3amau ¢ HOMOIIBIO 1 10.11.2022




20. | Pemrenue 3aga4 ¢ MOMOIIBIO 15.11.2022
BEKTOPOB

21. | KonrponpHas pabota o teme 17.11.2022 | KontposbHast
"BexTops!" paborta;

22. | BekTopbl B pa3IM4HbIX HAyKax 22.11.2022

23. | Pa3noxeHue BeKTOpa 1o IByM 24.11.2022
HEKOJUTMHEAPHBIM BEKTOPaAM

24. | Pa3znoxeHune BEKTOpa Mo JBYM 29.11.2022
HEKOJJIMHEAPHBIM BEKTOpaM

25. | KoopnuHatel BeKTOpa. 01.12.2022

26. | KoopauHaTel BEKTOpA. 06.12.2022

27. | dexapToBbl KOOPAUHATHI TOUEK 08.12.2022
Ha MJIOCKOCTH

28. | [Ipocreiire 3a1a4u B 13.12.2022
KOOpAMHATAX

29. | [Ipocreiive 3a1auu B 15.12.2022
KOOpJIMHATAX

30. | YpaBHEHUE OKPYKHOCTH 20.12.2022

31. | YpaBHeHue npsamoit 22.12.2022

32. | MeTox KoopIMHAT 27.12.2022

33. | MeTox KoopIMHAT 10.01.2023

34. | KoutponpHas paboTta 1o Teme 12.01.2023
"Meton koopauHat"

35. | PaGota Hag ommOkamMu 17.01.2023

36. | CuHycC, KOCUHYC M TaHT€HC yTIJia 19.01.2023

37. | CuHycC, KOCHHYC ¥ TaHT€HC yTJia 24.01.2023

38. | CuHyc, KOCUHYC M TaHT€HC yTIJia 26.01.2023

39. | TeopeMma o miomaau 31.01.2023
TpeyrojbHUKa

40. | Teopema cuHYCOB 02.02.2023

41. | Teopema KOCHHYCOB 07.02.2023

42. | Pemenue TpeyrojpHUKOB 09.02.2023

43. | Pemienue TpeyrojJbHUKOB 14.02.2023

44. | [1nomaas 4eThIpeXyrojbHUKA 16.02.2023

yepes JuaroHajiu




45. | CkansipHO€ MIPOU3BEICHUE 21.02.2023
BEKTOPOB

46. | CxansipHO€ IPOU3BEJICHUE 28.02.2023
BEKTOPOB

47. | CkanspHOE IPOU3BEICHUE 02.03.2023
BEKTOPOB

48. | [loBTOpEHME MO TEME 07.03.2023
"COOTHOIIIEHHE MEXTY
CTOPOHAMU U yTiaMu
TpeyrojiabHuka. CkajasipHoe
[IpousBenenne BeKTOpoB"

49. | KonTponbHas paboTa 1o Teme 09.03.2023 | KonTpoJsbHas
"COOTHOIICHHE MEXTY pabora;
CTOPOHAMH U YIJIaMU
TpeyrojibHuka. CkajasipHoe
[IpousBenenue BEKTOpoOB"

50. | PaGota Hax ommbOkaMu 14.03.2023

51. | [IpaBujibHBIE MHOTOYTOJIbHUKH 16.03.2023

52. | IIpaBuiibHbIE MHOTOYTOJIBHUKH 21.03.2023

53. | IIpaBuibHBIE MHOTOYT'OJIbHUKHI 23.03.2023

54. | IlpaBuiibHBIE MHOTOYTOJILHUKH 04.04.2023

55. | JnuHa OKpyKHOCTH 06.04.2023

56. | lnmuHa Ayru OKPY>KHOCTH. 11.04.2023
Panguanuas mepa yria

57. | Ilnomaas kpyra 13.04.2023

58. | [Imomaaps KpyroBoro ceKTopa 18.04.2023

59. | KonTponbHas paboTa mo Teme 20.04.2023 | KontponbHas
"IIpaBuiIbHBIE pabora;
MHOT'OYT'OJIbHUKH. J{1inHa
okpyxHocTu. [Inomans kpyra"

60. | Iloustue o IBUKECHUU
IJI0CKOCTH

61. | [TapannenbHble nepeHOC

62. | [ToBopoTt

63. | Cummertpus

64. | Pemrenue 3agad mo TeMe

" JIBvokeHus "




65. | [loBTOpeHue

66. | IloBTOpeHue

67. | [loBTOopenue

68. |IloBTOpenue

OBIIEE KOJIMYECTBO YACOB
[10 [TIPOT'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O TIPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

BBenure cBoil BapuaHr:
METOAUYECKUE MATEPUAJIbI IJ1s1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA

YYEBHOE OBOPYAOBAHUE

OBOPYJAOBAHME J1JIs1 IPOBEAEHUSA JIABOPATOPHBIX U TIPAKTUYECKHUX PABOT
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