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MNOACHUTEJIBHAS 3AIINCKA

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O KYPCA "I'EOMETPUA"

Pabouas mporpamma no yuebnomy kypcey "I'eomerpus” ans oOyqaromuxcs 9 kimaccoB pazpaboTaHa Ha
ocHoBe PDerepaIbHOr0 TOCYapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa OCHOBHOT'O O0ILEro 00pa3oBaHUs C
y4€TOM M COBPEMEHHBIX MUPOBBIX TPEOOBAHUH, IPEIBABIIEMBIX K MATEMaTHYECKOMY 00pa30BaHUIO, U
TpaaUIMNA POCCUICKOTO 00pa30BaHUsl, KOTOPbIe 00ECTIEYMBAIOT OBJIAICHUE KIFOUEBBIMH KOMIIETEHIIHSIMH,
COCTaBJISIOIIUMH OCHOBY JUIsl HEIPEPHIBHOTO 00pa30BaHMs U CAMOPA3BHUTHS, a TAKXKE LIEJIOCTHOCTD
OOMIEKYIBTYPHOTO, JINYHOCTHOTO U TIO3HABATEILHOTO Pa3BUTHA 00ydaromuxcs. B mporpamMe yuTeHsl uiaen
u nosioxkeHust Konuenuuu pa3BuTtusi MaTeMatuyeckoro oopasosanusi B Poccuiickoit denepanuu. B snoxy
1 poBoi TpaHchopManuy BeexX cep 4enoBeuecKoi IeITeIbHOCTH HEBO3MOKHO CTaTh 00pa30BaHHBIM
COBpPEMEHHBIM YeJIOBEKOM 0e3 0a30BOi MaTeMaTH4ecKOi MOATOTOBKU. YKe B IIKOJIE MaTeMAaTHUKA CITYKUT
OTIOPHBIM MIPEMETOM IS N3YUEHHUS] CMEKHBIX JUCIUIUINH, a TIOCIIE MIKOJIBI pealbHOW HEOOX0IUMOCTHIO
CTaHOBUTCS HEMPEPHIBHOE 00pa3oBaHKe, 4TO TPeOyeT MOIHOIICHHOW 0a30BOi 0011e00pazoBaTeIbHON
MOJTOTOBKH, B TOM YHUCIIC © MATEMAaTHIECKOM.

310 00yCIOBIEHO TEM, YTO B HAIIIM JIHU PACTET YHCIIO MPO(eccuii, CBA3aHHBIX C HETOCPEICTBEHHBIM
NpPUMEHEHHEM MaTeMaTHKH: U B cepe SKOHOMUKH, U B OM3HECE, U B TEXHOJIOTHUECKUX 00IACTIX, M JaKe B
ryMaHHTapHbIX cpepax. Takum 00pa3oM, KpyT MIKOIBHUKOB, UISI KOTOPBIX MAaTeMaTHKa MOXET CTaTh
3HAYMMBIM MTPEIMETOM, PACITUPSETCS.

[IpakTryeckast MoI€3HOCTH MATEMATHKH 00YCIIOBIIEHA TEM, YTO €€ MPEIMETOM SIBIISTFOTCS
(dbyHIaMeHTaJIbHBIE CTPYKTYPBI HAallIETO MUPA: IPOCTPAHCTBEHHBIE (POPMBI M KOJIMIECTBEHHBIE OTHOMICHHUS OT
MPOCTEUIINX, YCBAMBAEMBIX B HEITOCPEICTBEHHOM OMBITE, /IO JOCTATOYHO CIIOKHBIX, HEOOXOIMMBIX IS
Pa3BUTHS HAYYHBIX U TPUKIIATHBIX UK. be3 KOHKpPEeTHBIX MaTeMAaTHIECKUX 3HAHUN 3aTPyIHEHO TOHUMaHHE
MPUHITUIIOB YCTPOICTBA U HCITOJIb30BAaHHS COBPEMEHHOM TEXHUKH, BOCTIPUATHE W UHTEPIIPETALINS
pa3zHo00pa3HON COLMATBbHONU, IKOHOMUYECKOM, MOTUTHYECKON HHpOopMauu, Mano3(ppexTuBHa
MOBCETHEBHAS IPAKTUYECKAs ACITEIBHOCTh. KaXkIoMy YelIOBEKYy B CBOCH YKM3HH MPUXOIUTCS BBITOTHSATH
pacuéThl U COCTABIAThH AIITOPUTMBI, HAXOAUTh U IPUMEHATH (POPMYJIbI, BIIAJIETh IPAKTUUECKUMU NPUEMaMuU
reOMEeTPUUYECKUX U3MEPEHUN U IOCTPOEHUH, YNTaTh MH(POPMAIIHIO, IPEACTABIEHHYIO B BUI€ TaOIULI,
JarpamMm U rpauKoB, )KUTh B YCIOBHSIX HEONPEAEAEHHOCTH U IOHUMATh BEPOSITHOCTHBIN XapakTep
CITy4alHBIX COOBITHIA.

OHOBpPEMEHHO ¢ paciIMpeHreM cdep MPUMEHEHHS MaTEMaTHKH B COBPEMEHHOM 00111ecTBe BCE€ Oosiee
Ba)KHBIM CTAHOBHUTCS MaTeMaTHUYECKHUI CTUJIb MBIIIJICHUS, TPOSIBIISIOMIUNACS B ONPEAeIEHHBIX YMCTBEHHBIX
HaBbIKaX. B mpoliecce n3yueHus MaTeMaTHKHU B apceHal MPUEMOB U METOJIOB MBIIIJICHUS YeJIOBEKa
€CTECTBEHHBIM 00pa30M BKIIIOUAIOTCSA MHAYKLIMS U AeTyKIHUs, 0000IIeHHe U KOHKPETH3aIHs, aHaIu3 U
CUHTE3, KIaccuukaius u cuctemMaTu3anus, abctparupoBanue 1 anajaorusi. OObeKThl MaTeMaTHYECKIX
YMO3aKIIOYeHU, TPaBHUIIa UX KOHCTPYUPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTUYECKUX MMOCTPOCHHUIA,
CIOCOOCTBYIOT BBIPaOOTKE YMeHUs! (OpMyJIHPOBaTh, 00OCHOBBIBATh M IOKA3BIBATH CYKACHUS, TEM CAMbIM
pa3BUBAIOT JIOTUYECKOE MBIIIICHHE. Benyiias poib npuHaaAiekKUT MaTeMaTHKe U B JOPMUPOBAHUU
IITOPUTMHUYECKON KOMIIOHEHTHI MBIIIJICHUS ¥ BOCITUTAHUHM YMEHUH 1eCTBOBATH MO 3aJJaHHBIM aJrOpUTMaM,
COBEPIICHCTBOBATh M3BECTHHIE M KOHCTPYHUPOBATh HOBBIE. B mporiecce perienus 3aj1a4 — OCHOBON yueOHOMH
JESITEIIbHOCTH Ha yPOKaX MaTeMaTUKU — Pa3BUBAIOTCS TAKXKE TBOPUECKAs U MPHUKIIAIHAS CTOPOHBI
MBIIICHHS.

OO0yueHne MaTeMaTHKe Ja€T BOZMOKHOCTh Pa3BUBATh Y 00y4aIOMIUXCS TOUHYIO, PALIMOHAIBHYIO U
nH(OPMATUBHYIO peYb, YMEHUE OTOMpPATh HanboJIee MOAXOIAIINE SI3bIKOBbIE, CHUMBOJIHYECKHE, TpaduyecKkue
CpEeICTBa ISl BBIPAKEHUS CY>KJICHUN U HaIJIAHOTO UX MPEICTaBICHUS.

Heo6x0auMbpIM KOMIIOHEHTOM 00111e# KyJIbTyphbl B COBPEMEHHOM TOJIKOBAHUH SIBJISIETCS 0011Iee 3HAKOMCTBO



C ME€TOAaMM ITO3HAHUA HeﬁCTBHTeHBHOCTH, OpeaACTaBJICHUEC O IPEAMETE U METOJaX MAaTEMATHUKH, UX OTJINYNH
OT METOIOB JIPYTHX €CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00 0COOEHHOCTSIX MPUMEHEHUSI MATEMATHKH TSI
peleHust HAyYHBIX U TPUKIaIHBIX 3a1a4. TakuM 00pa3oM, MaTeMaTudeckoe 00pa3oBaHHe BHOCUT CBOM
BKJIaJl B popMuUpoBaHUE 00IIEH KyIbTYphI YeJIOBEKA.

W3ydeHnne MaTeMaTHKH TaK)XKe CIIOCOOCTBYET ICTETUIECKOMY BOCIIUTAHHIO YEIIOBEKA, TOHUMAHUIO
KPacoThl M U3SIIECTBA MATEMAaTHUECKUX PACCYKICHUN, BOCIPUSTHIO T€OMETPUIECKUX (OPM, YCBOCHHIO
UJIed CHMMETPHH.

HOEJN U3YYEHUSA YYEBHOTI'O KYPCA "I'EOMETPUA"

«MareMaTuKy yXke 3aTeM YUYUTh HaJl0, YTO OHA YM B MOPSAIOK MPUBOAUTY, — MUCAT BEJIMKUA PYCCKUI
yueHblid Muxann BacunbeBnu JIoMoHOCOB. M B 3TOM COCTOMT OflHA M3 JABYX Iiejiel 00y4eHHUsSI TEOMETPUH KaK
COCTaBHOM YaCTH MAaT€MaTUKH B IIKOJIE. DTOM 1€ COOTBETCTBYET JIOKa3aTeNIbHAs JTUHUS MPENO1aBaHUs
reometpun. Creays npecTaBIeHHON pabodeit mporpaMMe, HauWHas ¢ CEIbMOTO Klacca Ha ypoKax
reoMeTpUH 00YHaIOIIUNCS YUUTCS MPOBOIUTH JOKA3aTeNbHBIE PACCYKACHUS, CTPOUTH JIOTHYECKUE
YMO3aKJIFOUE€HHUS, T0KA3bIBATh UCTUHHBIE YTBEPKIACHUS U CTPOUTH KOHTP IPUMEPHI K JI0KHBIM, TPOBOIUTH
paccy X AeHUs OT «IIPOTUBHOTO», OTIMYATh CBOMCTBA OT MPU3HAKOB, (HOPMYIUPOBATH OOpATHBIE
YTBEPKACHH. Y YCHHK, OBJIQ/ICBIINI UCKYCCTBOM PACCYK1aTh, OyA€T MPUMEHSTDH €ro U B OKpY KaroIen
JKU3HH.

Kaxk nucan reomerp u nexaror Urops ®@enoposuu Llapeiruy, «1roapMu, TOHUMAIOLIUMHU, YTO TAaKOE
JI0Ka3aTeNIbCTBO, TPY/JIHO U /1a’K€ HEBO3MOKHO MAHUITYJIUPOBATH». 11 B 3TOM COCTOUT Ba)KHOE
BOCIIUTATEIbHOE 3HAYCHUE U3YUEHUSI TEOMETPUH, IPUCYIIEE UMEHHO OT€UECTBEHHOW MaTeMaTUYECKOU
mKosne. BmecTe ¢ TeM aBTOPBI MPOrpaMMbl MPEAOCTEPETAIOT YUUTENS OT U3IUIITHETO opMalin3Ma, 0COOSHHO
B OTHOILIEHUU Hayajld U OCHOBaHUU reomeTpun. Opaniy3ckuilt maremaTuk JKan /[pejoHHE MO 3TOMY MTOBOAY
BBICKa3aJcs Tak: «UTo KacaeTcs NeIuKaTHOU MPOOJIeMbl BBEACHUS «aKCHOMY, TO MHE KaXKETCs, YTO Ha
MEPBBIX MOPaxX HY>KHO BOOOIIE H30eraTh MPOU3HOCHTH caMo 3TO ¢loBo. C ApyTroit ke CTOPOHBI, HE CIeIyeT
YIyCKaTh HU OJTHOM BO3MOXKHOCTH JaBaTh MPUMEPHI IOTUYECKUX 3aKITIOUCHUN, KOTOPBIE KyAa B OOJBIIeH
Mepe, YeM UJies aKCUOM, SBJISIFOTCS UCTUHHBIMU U €IMHCTBEHHBIMU JABUTATEIISIMU MAaTEMATUYECKOTO
MBIIIJICHUS .

BTopoii ienbio n3yueHus: TeOMETPUU SIBISIETCSA UCIIOIb30BaHNE €€ KaK MHCTPYMEHTA MPU PEIICHUH KaK
MaTeMaTUYECKHUX, TaK U MPAKTUUECKUX 3a/1a4, BCTPEYAIOIIUXCS B pealibHOM KU3HU. OKOHUMBILIUNA KYpC
T€OMETPHH IIKOJILHUK JTOJIKEH OBITh B COCTOSIHUU OIPEACTUTh T€OMETPUIECKYIO (PUTypy, ONHCATh CIOBAMH
JTAHHBIA YepTEXK UM PUCYHOK, HANTH IJIOMIAAb 36MEIIbHOTO Y4acTKa, pacCUUTaTh HEOOXOAUMYIO JUTUHY
ONTOBOJIOKOHHOTO KabeJst Wit TpedyeMble pa3Mephl rapaxa Jijisi aBTOMOOUIISI. DTOMY COOTBETCTBYET BTOpas,
BBIYMCIIUTEIIbHAS JIMHUS B U3yUYEHUH T€OMETPUH B 1IKoJIe. J[aHHAs mpakTU4YecKas TUHUS SBIIIETCS HE MEHEe
Ba)XHOMH, yeM nepast. Emé [1naron nmpeanuceiBai, 4To0b! «rpaxaane [IpekpacHoro ropoaa HU B KOEM
ClIydae He OCTaBIISUTH T€OMETPHIO, BEIb HEMAJIOBAXKHO JJaXKe MOOOYHOE €€ MPUMEHEHIE — B BOSHHOM JIeJIe
Jla, BIIPOYEM, M BO BCEX HAyKax — JUJIS JIy4IIETO MX YCBOCHUS: MBI BeJlb 3HaeM, Kakasi OSCKOHEUHasl pa3HUIlA
CYIIECTBYET MEK/y YEJIOBEKOM MPUYACTHBIM K T€OMETPHUH M HEIPUYACTHBIMY. [IJIs1 3TOr0 y4HuTeto
PEKOMEHTyeTCsl ToA0MpaTh 3aJ]a4 MPAKTHYECKOTO XapaKTepa /ISl pacCMaTPUBAEMBIX TEM, YUUTh JETEH
CTPOUTHh MATEMATHUYECKUE MOJIEIIN PEAIbHBIX )KM3HEHHBIX CUTYAIlUH, TPOBOIUTH BEIYUCIICHHS U OLIEHUBATh
aJICKBaTHOCTD TMOJIY4YEHHOTO pe3ylibrara. Kpaiine BaXKHO MOAUYEPKUBAThH CBA3U T€OMETPHUU C IPYTUMHU
peIMeTaMu, MOTUBHPOBATH UCIIOJL30BATh ONPEACICHUS TeOMETPUICCKUX (DUTYP M TIOHSATHH,
JIEMOHCTPUPOBATH IPUMEHEHUE TIOTYUCHHBIX YMEHUH B (PU3UKE U TEXHUKE. DTU CBS3HM HanOoJee sIpKo
BUJIHBI B TeMax «Bektops», « Tpuronomerpudeckue cooTHomeHus», «Meroa koopauHat» u «Teopema
[Tugaropar.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



CoracHo yueOHOMY TUIaHy B 9 Kitacce u3ydaercs yueOHbIi Kype «[ eoMeTpus», KOTOPBIA BKITIOYaeT
CJIEYIOIIE OCHOBHBIE pa3/ielibl coniepanus: «I eoMmeTpuieckue GUTyphl U X CBOWCTBaY, «M3MepeHne
reOMETPHUCCKUX BEITHUUHY, a TAKXKE «J[ekapTOBBI KOOPIMHATHI HA TUNIOCKOCTHY, «BekToph», «JBrKEeHUS
iockoctu» U «I[IpeodpazoBanus mogoOus». Y4eOHBIH IIIaH MpelycMaTpUBaET H3YUCHUE TeOMETPHU Ha
0a30BOM ypOBHE UCXO/Is U3 68 yueOHBIX YaCOB B YUEOHOM TOY.



COILEPKAHUE YYEBHOI'O KYPCA "TEOMETPUS"

Cunyc, kocunyc, Taurerc yriioB ot 0 7o 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. DopmyIibl
MIPUBEICHUS.

Pemenue TpeyronbHUKOB. Teopema KOCHHYCOB U TeopeMa CUHYCOB. PelieHne npakTH4eckux 3a1a4 ¢
UCTIOJIb30BAaHUEM TEOPEMBI KOCHHYCOB M TEOPEMbI CHHYCOB.

[Ipeo6pazoBanue momodus. [1ogodre COOTBETCTBEHHBIX JIEMEHTOB.

Teopema o pon3BeIEHUN OTPE3KOB XOPJI, TEOPEMBI O IIPOU3BENEHNUU OTPEZKOB CEKYIIHNX, TEOPEMA O
KBaJpaTe KacaTeJIbHOM.

BekTop, mirHa (MOJTyJib) BEKTOPA, COHAIIPABJICHHBIC BEKTOPBI, TPOTUBOTIOIOKHO HAMIPABJICHHBIC BEKTOPBI,
KOJUJIMHEAPHOCTh BEKTOPOB, pABEHCTBO BEKTOPOB, OINIEpallMy HaJl BEKTOpaMu. Pa3nojkeHne BeKTopa 1o 1ByM
HEKOJUTMHEeapHbIM BekTopaM. KoopannaTs! BekTopa. CKaasipHOE MPOU3BEACHNE BEKTOPOB, IPUMEHEHUE JIIS
HAXOXJICHUS JUIUH U YTJIOB.

JlexkapTOBBI KOOPIMHATHI HA TUIOCKOCTH. Y PaBHEHHUS MTPSIMOU U OKPYKHOCTH B KOOPJIUHATAX, IEPECCUCHHE
OKPYXHOCTEH ¥ MPSAMBIX. MeTOa KOOpIMHAT U €ro IPUMCHEHHUE.

[IpaBuiibHBIE MHOTOYTOJIBHHUKH. [[JTHHA OKpY)HOCTH. ['patycHast U paiuaHHas Mepa yria, BEIYUCICHUE
JUTMH TyT OKpy>kHOCTel. [lnomane kpyra, ceKTopa, CEerMeHTa.

JIBM>KSHHSI TTIOCKOCTH ¥ BHYTPSHHHE CUMMETpHUH (GUTYp (JIeMEHTapHBIC TIpecTaBieHus ). [lapamiensHbIi

nepeHoc. [IoBopor.



ININIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATHI

OcBoenue yueOHOro Kypca «l'eoMmeTpus» J0DKHO 00ecreunBaTh JOCTUKEHNUE HA YPOBHE OCHOBHOT'O
o011ero o0pa3oBaHus CIeIyIOIUX JMYHOCTHBIX, METAIIPEAMETHBIX U IIPEIMETHBIX 00pa30BaTEIbHBIX

pE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yIbTaThl OCBOCHUS MPOTPaMMBbI yueOHOTO Kypca «I'eoMeTpus» XapakTepu3yroTCs:

IIaTpuoTnyeckoe BocIUTAHHE:

IIPOSIBJIEHUEM MHTEpECa K MPOIIJIOMY M HACTOSIIEMY POCCUMCKON MaTEMATHKH, LIEHHOCTHBIM OTHOIIEHUEM
K TIOCTHXKEHUSIM POCCUMCKUX MATEMATUKOB U POCCUKMCKON MAaTeMaTUYECKOM IIKOJIbI, K UCITOJIb30BaHUIO 3TUX
JOCTYKEHUH B IPYTUX HAyKaX U MPUKIIATHBIX cepax.

I'paxnanckoe U JyXOBHO-HPaBCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIITOJIHEHUIO 00s13aHHOCTEN IpaklaHuHA U peasn3allii €ro Ipas, PEeICTaBICHUEM O
MaTeMaTHYECKUX OCHOBaX ()yHKIIMOHHPOBAHUS PA3IIUYHBIX CTPYKTYP, SIBICHHUH, IPOIETYP TPAXKIAAHCKOTO
obmiecTBa (BEIOOPHI, OMPOCHI | TIP.); TOTOBHOCTBIO K 00CYXICHUIO STUYECKUX MIPOOJIEM, CBSA3aHHBIX C
MPAKTUYECKUM IPUMEHEHUEM JOCTUKEHUM HayKH, OCO3HAHUEM BaKHOCTH MOpPaJib- HO-dTHUECKUX
MIPUHIIUIIOB B AESITEIBHOCTH YUYEHOTO.

TpynoBoe Bocnnutanue:

YCTAaHOBKOM Ha aKTUBHOE y4acCTHE B PELICHUH MTPAKTUUYECKHUX 3a]]a4 MaTeMaTHUYeCKON HalpaBjIeHHOCTH,
OCO3HAHHWEM BaKHOCTU MaTEeMaTHUYECKOTro 00pa30BaHMs HA NPOTSHKEHUU BCEH KU3HU JJISl yCIIEUTHON
npodeccuoHaNbHOM NeATEIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUM;

OCO3HAaHHBIM BBIOOPOM U MOCTPOCHUEM MHAMBHUIYAIbHON TPAeKTOpUU 00pa30BaHUsI U KU3HEHHBIX TJIAHOB
C YYETOM JIMYHBIX UHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEN.

JcTeTHYeCKoe BOCIIUTAHUE:

CIOCOOHOCTBIO K AMOLIMOHAIIBHOMY U 3CTETUYECKOMY BOCIPUATHIO MaTeMaTHYECKIX 00BEKTOB, 3a/1a4,
pelIeHUH, pacCyKICHHUI; YMEHUIO BUJETh MaTEMaTHYECKIE 3aKOHOMEPHOCTH B MICKYCCTBE.

LleHHOCTH HAYYHOI'0 TO3HAHUSA:

OpHUEHTAIMEH B JESTEIIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAYYHbIX NPEACTAaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOIBI U 00IIeCTBa, HOHUMaHUEM MaTeMaTUYECKOM HayKu Kak
cdepbl 4eoBeUeCKON AESITETLHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAYUMOCTH JJIs1 Pa3BUTHUS [IUBUIIU3AIINH;

OBJIA/ICHUEM SI3bIKOM MAaT€MAaTHKU U MAaTEMaTUYECKON KyJIbTYpOH KaK CpEICTBOM MTO3HAHUS MUPA;

OBJIQJICHHEM MPOCTEHIIMMHU HABBIKAMH MCCIIEIOBATEIBCKON AEATEIBHOCTH.

du3nyeckoe BOCNUTAHUE, (POPMUPOBAHUE KYJIbTYPbI 310POBbS H SMOLUOHAJBHOI0 0J1IATONIOJIYYMS:

TOTOBHOCTBIO IPUMEHATh MAaTEMAaTUYECKHUE 3HAHUSI B NHTEPECAX CBOETO 3J0POBbs, BEICHHS 3JOPOBOTO
o0pas3a )k13HH (310pOBOE MUTaHUE, COATAaHCUPOBAHHBIN PEKUM 3aHSATUH U OTAbIXA, PETYIIsApHas pu3ndeckas
AKTUBHOCTB);

c(hOpMHPOBAHHOCTHIO HaBbIKa peIeKCHu, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TaKOTo e MpaBa
JIPYroro 4eyioBeKa.

JK0JI0THYeCKOe BOCIIUTAHME:

OpHUEHTAIlMeH Ha MPUMEHEHNE MaTeMAaTUYECKUX 3HAHUM JUIs pEIICHUs 33a/1a4 B 00JIaCTH COXPAaHHOCTHU
OKPY’KaOIIeH cpe/ibl, IJITAHUPOBAHUS MOCTYNKOB M OLIEHKH UX BO3MOKHBIX MOCIEACTBUMN ISl OKpYKarolen
cpenbl;

OCO3HaHHEM TTI00aIBHOrO XapaKTepa KOJOTHYECKUX MPOoOJieM U MyTel UX pelieHusl.

JIN4YHOCTHBIE pe3y/IbTaThl, 00eceYHBAOIINE AJANTAIUIO 00YYAKIIErocsl K M3MEeHA UM CS
YCJIOBHAM COLMATBLHOH M NPUPOJAHOM Cpelbl:



— TOTOBHOCTBIO K JE€HUCTBUSAM B YCIIOBUSAX HEONPEAEIEHHOCTH, ITOBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€PE3 IIPAKTUYECKYIO IEATEIbHOCTD, B TOM YUCJIE YMEHUE YUYUTHCS y APYTUX JIIOACH,

HpI/I06p6TaTL B COBMECTHOM ACATCIIbHOCTHU HOBBIC 3HAHU A, HABBIKHA U KOMIICTCHIIMA U3 OIbITA APYTHUX;

— HEO0OXOIUMOCTHIO B (POPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4Kcie (HOPMYITUPOBATh UACH, TIOHATHS,
THIIOTE3bI 00 0OBEKTaX U SIBICHUSX, B TOM YHCIIE paHee HE U3BECTHBIX, OCO3HABATH JIE(UIUTHI

COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE Pa3BUTHE;

— CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYALMIO, BOCIIPUHUMATDL CTPECCOBYIO CUTYALUIO KaK
BBI30B, TPEOYIOUIHNI KOHTPMEP, KOPPEKTUPOBATh IPUHUMAEMBIE PEIICHUS U ACUCTBUS, (POpMyITUpOBaTH

" OUCHUBATDH PUCKHU U MMOCIICACTBUA, q)OpMI/IpOBaTB OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI

MeTtanpenmeTHbIe pe3yIbTaThl OCBOEHUS MPOTpaMMBbl yueOHOTo Kypca «['eomMeTpus» XapakTepus3yroTcs

OBJIAACHUECM YHUBEPCAIbHbIMU RO3HABAME/IbHbIMU Oeﬁcmeu}mu, YHUBEPCATbHbIMU KOMMYHUKAMUGHbBIMU

OelicmeusAMU U YHUBEPCANbHBIMU PEYTIAMUBHBIMU OeLCTNEUIMU.

1) Vuusepcanvuvie noznasamensvHule oeticmaus obecneyusarom Gopmuposanue 6a308bix KOCHUMUBHBIX

npoyeccos 06yqai0muxc;1 (oceoeHue Memooo8 NO3HAHUSA OKpyatcaroweco mupa, NPpUMeHerue j10cu4eCcKux,

ucciedosamenbCKux onepayuti, ymenut pabomamas ¢ ungopmayueti).

Ba3oBble JJornuyeckue geiicTBUA:

— BBIABJIATH U XapaKTepU30BaTh CYLIECTBEHHbIE PU3HAKU MaTEMAaTUYECKUX OOBEKTOB, TIOHATHUH,
OTHOIICHUN MEXly MOHATUSAMU; (OPMYJIUPOBATH ONPECIICHUS IOHITHUI; yCTaHABINBATh
CYILLIECTBEHHBIN MPU3HAK KJIAaCCU(PUKALIMU, OCHOBaHUS JIsl 000OIIEHNS U CPABHEHUSI, KpUTEPUU
MIPOBOJIMMOT0 AHAJIN3A;

— BOCIPUHUMATh, OPMYIUPOBATH U MPe0OPa30BIBATH CYKJIEHUS: YTBEPAUTEIbHBIE U

OTpULATCIIBHBIC, CINHUYHBIC, YHACTHBIC 1 061111/16; YCJIOBHBIC,

— BBIABJISTH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpEUHs B paKTax, JAHHBIX,
HaOJIIOICHUSAX U YTBEPKIACHUSIX; MIpeiaraTb KpUTEPUH ISl BBISIBICHUS 3aKOHOMEPHOCTEH 1
MPOTUBOPEUHIA;

— JIeNiaTh BBIBOJIBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKHU, AETyKTUBHBIX U HHyKTUBHBIX
YMO3aKIIOUeHUH, YMO3aKIIOUECHHI TI0 aHAJIOTHH;

— pa30upaTh J0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKIACHHH (IIpsiMble U OT IPOTUBHOTO), IPOBOAUTH
CaMOCTOSITENIbHO HECIIOKHBIE TOKa3aTeNbCTBA MaTeMaTHUECKHUX (DaKTOB, BRICTpAUBaTh apryMEHTAIIHIO,
IPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

— BbBIOMpaTH crioco0 peleHus yueOHo 3a1auu (CpaBHUBATh HECKOJIBKO BApPHAHTOB PEILICHUS,
BbIOMpaTh HanboJee MOAXOASMINN C Y4ETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBarelbcKue AeiicTBHUS:

— HCII0JIB30BAaTb BOIIPOCHI KaK I/ICCHG,I[OBaTeJIBCKI/Iﬁ HHCTPYMCHT IIO3HAHU, (bOpMyJ'II/IPOBaTB BOIIPOCHI,
(I)I/IKCI/IPYIOH_II/IG IIPpOTHUBOPCUHC, HpO6HCMy, CaAMOCTOATCIIBHO YCTAHABJIMBATH HCKOMOC U JAHHOC,
(I)OpMI/IpOBaTB TUnoTe3y, apryMeHTUPOBATH CBOIO ITO3UIINIO, MHCHUC,

— MPOBOJMTH IO CAMOCTOSTEIBHO COCTABICHHOMY IUTaHY HECJTIOKHBIN SKCIIEPUMEHT, HEOOIbIIIOEe
UCCIICIOBAaHKE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHIeCKOro 00beKTa, 3aBUCHMOCTEH 00BEKTOB
MEXy COOOM;



— CaMOCTOSITENLHO (POPMYIHPOBATH 0OOOIIEHHUS U BBIBOJBI IO Pe3yJIbTaTaM MPOBEAEHHOTO
HaGJIIO,Z[CHI/IH, HUCCICA0OBaHUsA, OICHUBATH I[OCTOBepHOCTB HOJIy‘-IeHHBIX pe3yanaTOB, BBIBOJIOB U
000011eHMI;

— IMPOTrHO3HUPOBATH BO3MOKHOC PAa3BUTHUC MMPOILCCCA, a TAKIKC BbIABUTATH ITPCATIOIIOKCHHUA O €0
PAa3BUTHUU B HOBLIX YCJIOBUSX.

PatGora ¢ undopmaunmeii:

— BBIABJIATH HEAOCTATOYHOCTHh U I/I36BITO‘-IHOCTB I/IH(bOpMaI_II/II/I, JaHHBbIX, HeO6XOZ[I/IMbIX JJIs peH_IeHI/ISI
3a/1a4u;

— BBIOMpATh, AaHATM3UPOBATH, CUCTEMATH3UPOBATh U HHTEPIIPETUPOBATH HH()OPMAITHIO Pa3THYHBIX
BUJIOB M (pOpM IpeCTaBICHNUS;

— BBIOMpaTh popMy mpencTaBieHUs] UHHOPMAIMH U HIUTIOCTPUPOBATH PelIaeMble 3a7a4ll CXeMaMH,
JrarpaMMaM#, HHOU TpaduKoi 1 UX KOMOMHAIUSIMH;

— OLEHHMBATh HAEKHOCTh HH(POPMAIIMU IO KPUTEPHSIM, TPEATIOKEHHBIM YUUTEIIEM HITH

c(hopMyIMPOBAaHHBIM CAMOCTOSATEIBHO.

2) Vhusepcanvhvlie KOMMYHUKAmMUHbIE 0elticmeus 00ecneuusaom cqhopmupo8anHoCcmy COYUANbHbIX

HABBLIKOB 06)/’{61}01/1/;1/[)66‘}1.
Oo0menue:

— BOCIIPpHHHUMAThb U (bOpMy.HI/IpOBaTB CYXKIACHUA B COOTBCTCTBHUHU C YCIIOBUAMHU U LECTIAMU O6HICHI/I$[;
ACHO, TOYHO, I'PaMOTHO BbIPaXXaTb CBOIO TOYKY 3PpCHUA B YCTHBIX U NIMCbMCHHBIX TEKCTAaX, 1aBaTh

MOsICHCHUA 110 X0y PCUHICHUA 3aaa4Yi, KOMMCHTHPOBATh HOJ'Iy‘-IGHHI)II\/’I PE3YIbTAT,

— B XOJIe 00CYXKICHHS 3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOU TEMBI, IPOOJIEMBI, PeIIaeMOM
3aJ1a4¥, BEICKA3bIBATh WJICH, HAICJICHHBIC HA TIOUCK PEIICHHUS; COTIOCTABIIATH CBOU CYXKICHHS C
CYXXJCHHSIMH JIPYTHX YYaCTHUKOB JIHAJIOTa, OOHAPYKUBATH Pa3IMUUe U CXOJICTBO IMO3HIINI; B
KOppeKTHO# opme PopMyIHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKEHUS,

— MPEeNCTaBIATh Pe3ybTaThl PEIICHUS 33a/1a4H, SKCIIEPUMEHTA, UCCIIEIOBAHUS, TPOEKTA;
CaMOCTOSITENIbHO BBIOUPATh (hOpMAaT BHICTYIUICHUS C yUETOM 3a/1a4 MPE3eHTAuU U 0COOEHHOCTEN
ayJIMTOPUH.

CoTpyannuecTBo:

— IIOHHUMAaThb U UCIIOJIB30BaTh IIPECUMYIICCTBA KOMaHI[HOﬁ u I/IHI[I/IBI/II[yaJ'IBHOI‘/’1 pa6OTI>I IIpu pCHICHUA
yLIe6HI)IX MaTEeMaTUYCCKUX 3aJa4,

— MPUHUMATH [[EJIb COBMECTHOU JESITeNbHOCTH, TUIAHUPOBATh OPraHU3aIUI0 COBMECTHOM paboThI,
pacnpenensTb BUIbl paboT, 1oroBapuBaThes, 00CykIaTh MPOIecC U Pe3yabTaT paboThl; 000011IaTh
MHEHUS HECKOJIBKHX JIFOJIEH;

— y4acTBOBaTh B IPYMIOBBIX opMax paboThl (00CyKIeHUS, 0OOMEH MHEHUSMHU, MO3TOBBIE IITYPMBI U
ap.);
— BBIIIOJIHATE CBOKO 4HaCThb pa6OTbI %1 KOOp,I[I/IHI/IpOBaTb CBOHU HeﬁCTBHH C ,Z[pyrI/IMI/I YJICHAMH KOMaH/bI,

— OLIEHMBATh Ka4eCTBO CBOETO BKJIaJia B OOLIMI MPOAYKT 10 KPUTEPUAM, c(HOpMyITHPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICHCTBUS.

3) Vuueepcanvnvie pecynamuensvie oelicmsus obecnedusaiom Gopmuposanue cCMolCl08blx YCMAHOB8OK U
HCUBHEHHBIX HABLIKOG TUYHOCHIU.



Camoopranuszauus:

CaMOCTOSITEJIBHO COCTABJIATH IUIaH, aJITOPUTM PEIICHHS 3a7a4M (MU €r0 4acTh), BRIOUPaTh CIIOCO0
pelIeHus ¢ Y4ETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUI ¢ yU€TOM HOBOI HHOpMAIIHH.

CaMOKOHTPOJIb:

— BIJIJIETh CIIOCO0AMH CaMOIIPOBEPKH, CAMOKOHTPOJIS TPOLIEcca U pe3ysbTaTa peleHHs

MaTeMaTHUYEeCKOM 3a1a4u;

— MPEABUIETh TPYIHOCTH, KOTOPBIE MOI'YT BO3HUKHYTB IIPH PELLIEHUN 33/1a4¥, BHOCUTb KOPPEKTUBHI B

JeSTEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITEIHCTB, HAHJCHHBIX OMIMOOK, BRISBIICHHBIX TPYIHOCTEH;

— OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIbHOCTH TIOCTABICHHOM 1IN U YCIOBUSAM, OOBSICHSITH
IPUYUHBI JJOCTHKCHISI HITH HETOCTIDKEHUS 11eJIA, HAXOAUTh OIHUOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY
OIIBITY.

INPEAMETHBIE PE3YJIBTATDI

OcBoeHue yqe6Hor0 Kypca <<FCOMCTpI/I5I» Ha YPOBHC OCHOBHOT'O O6IJ_ICI‘O O6paSOBaHI/I$I JOJIDKHO
obecrneynBaTh AOCTHUIKCHUC CIICAYIOIIHX NMPEIAMCTHBIX 06p330BaTeJ'IBHLIX PE3YyJIbTATOB:

— 3HaTh TPUTOHOMETpHUYECKUE (DYHKITMH OCTPHIX YTIIOB, HAXOJUTh C X TIOMOIIBIO pa3IHIHbIC
3JIEMEHTHI MPSMOYTOJILHOTO TPEYTOJIbHUKA («pelIeHre IPSIMOYTOJIbHBIX TPEYTrOJIbHUKOBY). Haxonuts (c

IIOMOIIBIO KaJ'II)Ky.]'ISITOpa) JJIMHBI U YTJIbI JJIA HeTaOJMYHBIX 3HAUCHUMN.

— Ilomp30Batnes (bOpMy.]'IaMI/I MPUBCACHUA U OCHOBHBIM TPUTI'OHOMETPHUICCKUM TOXKIACCTBOM IJIA

HaXO0XJICHUA COOTHOIIIEHHUH MCKAY TPUTOHOMCTPUICCKUMU BCINYNHAMU.

— HWcnonp30BaTh TEOPEMbI CHHYCOB 1 KOCMHYCOB IJI HAXOXACHHA Pa3JIMYHBIX 3JICMCHTOB

TPEYTOJIbHUKA («PEIICHUE TPEYTOIbHUKOBY ), TPUMEHSTh UX TPU PEIICHUH T€OMETPUICCKUX 3a71a4.
— Bnaners nonsaTusMu npeodpa3zoBaHus MOA00HS, COOTBETCTBEHHBIX AJIEMEHTOB MOI00HBIX (UTYP.

— Ilonb30BaTbes cBOCTBaMU OO0 MPOU3BOJIBHBIX (PUTYp, YMETh BBIUUCIIATH JIMHBI U HAXOIUTh
yTIbl y TOA00HBIX Quryp. [lpuMeHsaTs cBoiicTBa MOA00US B MPAKTUYECKUX 3a1a4ax.

— VYMeTh NpuUBOAUTH MIPUMEPHI MOAOOHBIX PUTYp B OKPYKAIOLIEM MHpE.

— Tlonp30BaThcs TEOpEMaMU O TIPOU3BEIACHUN OTPE3KOB XOP/, O IPOU3BECHUN OTPE3KOB CEKYIITUX, O
KBaJipaTe KacaTeIbHOM.

— Tlomp30BaThes BCKTOpaMH, IIOHUMATh UX FeOMeTpI/ILIeCKI/Iﬁ n (bHSPI‘IeCKI/Iﬁ CMBICJI, IPUMCHATH UX B
PCUHICHHUU IT'COMCTPUICCKUX U (bHSI/IquKI/IX 3aJa4.

— HpI/IMeHHTB CKAJAIPHOC MPOU3BCACHUEC BCKTOPOB AJIs1 HAXOKACHUA IJIMH U YTJIOB.

— Tlomp30BaThcs MCTOJOM KOOPJHUHAT Ha IIOCKOCTH, IPUMCHATDL €I'0 B pCIICHUU I'COMCTPUUCCKUX U
IMPAaKTHUYCCKUX 3aa4.

— Braagets noHATHSIMU IMMPAaBUJIBHOT'O MHOT'OYT'OJIbHUKA, JJIMHBI OKPY’KHOCTH, AJIMHBI AYTHU
OKPY’KHOCTH U paHHaHHOﬁ MCDPBI yIJIa, YMETb BbIYUCIIATH IUIOMIAAb KpyTra U €ro yacTew.

— HpI/IMeHHTB MOJIYYCHHBIC YMCHUSA B IIPAKTHUYCCKUX 3a/]avax.

— HaxoauTb ocH (MM LEHTPbI) CAMMETPUU (QUTYP, TPUMEHSTh ABHKEHHS IIIOCKOCTU B MPOCTEHIINX
cllydasix.

— HpI/IMeHHTB MOJIYUYCHHBIC 3HAHUS HA IMMPAKTUKEC — CTPOUTH MATCMATUYCCKUC MOJCIIN IJId 3a1a1



peaHLHOﬁ KU3HHU 1 IPOBOJUTH COOTBETCTBYIOIIHUE BEIYHUCIICHUA C IPUMCHCHUEM HO)IO6I/I$I nu

TPUTOHOMETPUYECKUX (PYHKIIUHN (TIOJIb3YSICh, TJIe HEOOXOAMMO, KAJIbKYJIATOPOM).



TEMATHUYECKOE IIJIAHUPOBAHHUE

Ne HanmeHoBaHue pa3e10B H TeM NPOrpaMMbl KouanuecTBo yacoB Jara Buasi Buasl, popmsl JJieKTPOoHHBIe (H(PPOBLIE)
n/n H3y4YeHHs] | JesiITeJbHOCTH | KOHTPOJIs obpa3oBaTesIbHbIe pecypchbl
BCEr0 | KOHTPO/IbHBbIE | MPAKTHYECKHe
padoTsl paboTsl
Paznen 1. Tpuronomerpus. Teopembl KOCHHYCOB U cCHHYCOB. Pelrienne TpeyrojbHHKOB.
1.1. | Ompenenenue TpuroHoMeTpryeckux GpyHkuuit yrios ot 0° 1o 180°.
1.2. | Kocunyc u cuHyc npsiMOro M TYIIOTO yria.
1.3. | Teopema kocutycoB. (O6001mEHHAs) TEOpEeMa CHHYCOB (C PaJAnyCOM OMUCAHHO
OKPYKHOCTH).
1.4. | HaxoxxaeHue JUIMH CTOPOH M BEJIMYMH YIJIOB TPEYTOJIbHUKOB.
1.5. | ®opmyra mionaau TpeyroabHUKA Yepe3 BE CTOPOHBI M YTOI MEKTY HUMH.
1.6. | ®opmyia miomany YeTbPEXYrobHUKA YEPE3 Ero JUaroHalIu U YroJl MEKly HUMU.
1.7. | IlpakTnueckoe MprIMeHEHHE JOKA3aHHBIX TEOPeM
HUroro no pazneny 16
Paznen 2. [IpeoGpa3oBanue nogodusi. Merpuueckne COOTHOIIEHHSI B OKPY’KHOCTH
2.1. | ousitne o npeodpazoBanum MOTO00HS.
2.2. | COOTBETCTBEHHBIC IIEMEHTHI TIOJOOHBIX (GUTYD.
2.3. | Teopema 0 NPOM3BEACHUM OTPE3KOB XOPJI, TEOPEMA O MIPOU3BEACHUH OTPE3KOB CEKYILHX,
TeopeMa 0 KBaJpaTe KacaTeIbHOM.
2.4. | IlpumeHenue B pelICHUH T€OMETPHYECKUX 3a1a4
Hroro no pazaeny 10

Paznen 3. BekTopsl

3.1. | OmpeneneHne BEKTOPOB, CIOKEHHE H Pa3HOCTh BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YHCIIO.
3.2. | dusnueckuii ¥ reOMETPUUECKUI CMBICT BEKTOPOB.

3.3. | Pasnoxxenue BeKTOpa IO ABYM HEKOJUIMHEAPHBIM BEKTOPAM.

3.4. | KoopauHaTsl BekTOpa.

3.5. | CkansipHOE IpOU3BE/ICHHE BEKTOPOB, €0 IPUMEHEHHE ISl HAXOKACHHS UTMH U yTIIOB.
3.6. [ Pemenue 3aja4 ¢ HOMOIIBIO BEKTOPOB.

3.7. | IlpuMeHeHHe BEKTOPOB I PEIICHHS 3a]a4 KUHEMAaTHKH H MEXaHUKI




Hroro no pasneny: 12

Paznen 4. JlexapToBbI KOOPAMHATHI HA IVIOCKOCTH

4.1. | dexapToBbl KOOPAUHATBI TOYEK HA INIOCKOCTH.

4.2. | YpaBueHue npsamoii.

4.3. | YruoBoit ko3((uIMeHT, TaHIeHC YIla HaKJIOHA, NapauleIbHbIe U NePIEeHIUKYIIpPHbIE
npsiMbIE.

4.4. | YpaBHeHHE OKPYKHOCTH.

4.5. | Haxox/JeHne KOOpIMHAT TOUEK MEePECEUEHUs OKPYKHOCTHU U MPSIMOM.

4.6. | Merox KOOpIHHAT IIPH PEIICHHN T€OMETPHUCCKHX 3a/1ad.

4.7. Hcnonb3oBanue MeToaa KOOpAHHAT B MPAKTUYCCKUX 3a/1avdax

Hroro no pasaeny: 9

Paznen 5. IlpaBuibHbIe MHOTOYTOJbHUKH. JJIHHA OKPYKHOCTH M IJIOINA/Ib KPyra. Beruncienue niomanaei

5.1. HpaBuanMe MHOI'OYT'OJIbHUKHU, BBIMUCIICHUE UX DJIEMEHTOB.

5.2. | Uucno p ¥ JJIMHA OKPYKHOCTH.

5.3. | JnuHa ayru oKpyKHOCTH.

5.4. | Paguannas mepa yria.

5.5. | IInomanap Kpyra 1 €ro JIeMeHTOB
(CeKkTopa M CerMeHTa).

5.6. | Bobruncnenue miomniazaeit Guryp BKIFOYAOIINX HJIEMEHTHI KpyTa.

Htoro no pazzeny: 8

Pa3nen 6. [BuKeHus MI0CKOCTH

6.1. | IloHaTHe 0 IBMIKEHUH TNIOCKOCTH.

6.2. | IlapamienbHblii IepeHOC, TIOBOPOT U CUMMETPHSI.

6.3. | Ocu 1 HEHTPHI CHMMETPUU.

6.4. [ Ilpocreiimne npuMeHEHHs B PELLICHUH 3a/1ay.

HWroro no pasneny: 6

Pa3nen 7. IloBTopenne, 06061eHne, cucTeMaTH3alUsl 3HAHMI

7.1. | IloBTOpeHHE OCHOBHBIX MOHATHIT K METO/IOB KypCOB 7—9 KiaccoB, 00001IeHne 1
CHCTEMATH3AINs 3HAHUM.

7.2. | Ipocreiimme reomerpudeckue GUIypsl U UX CBOHCTBA.

7.3. | U3MepeHne reoMeTpHUECKUX BEITHYHH.




7.4.

TpeyroabHUKH.

7.5. | IapannenbHble U IEPICHAUKYIISPHBIC TPSMBIC.

7.6. | OKpY»KHOCTb U KpYT.

7.7. | 'eomeTpuueckue noCTpOCHHUSI.

7.8. | Yrusl B okpyxHOCTH. BricaHHbIE U OITHCaHHbBIE OKPY)KHOCTH MHOTOYTOJIbHUKOB.

7.9. | Ilpsimast 1 OKPY’KHOCTb.

7.10. | YerbipéxyronbHUKH. BricaHHbIC U OMUCAHHbBIEC YETHIPEXYTOIBHUKH.

7.11. | Teopema ITudaropa u Hauasa TpuroHoMeTpuu. Pemenne oOUHX TPEYroJbHUKOB.

7.12. | TIpaBuIbHBIE MHOTOYTOJIBHUKH.

7.13. | IIpeobpa3zoBaHusl IIIOCKOCTH.

7.14. | dsmwxenns. [Togobue. CummeTpust.

7.15. | Inomwane. Beraucnenue miomanei. [nomaam nogodusix duryp.

7.16. | JlexapTOBBI KOOPJMHATHI HA TFIOCKOCTH.

7.17. | Bextopsl Ha IIOCKOCTH

HWroro no pasneny: 7
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68




IHHOYPOYHOE IIVTAHUPOBAHHUE

TIIIOCKOCTH

Ne |Tema ypoka KosnyecTBO 4acoB Hara Buabi, popmbi
n/n HU3YyUYeHHS | KOHTPOJIsI
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHE
padoThI padoThI

1. |IloBTOpenue kypca 8 knacca | 1 0 0 YcrHbIi onpoc;

2. |IlonsaTue BexTopa 1 0 0 YcTHBIN 0onpoc;

3. | CymMa IByX BEKTOPOB 1 0 0 [TuceMeHHbI

KOHTPOJIb;

4. | 3aKoHBI CIIOKEHHS BEKTOPOB. | 1 0 0.25 TectupoBanue;
[IpaBuno nmapautenorpamma

5. | Beluutanue BEKTOpPOB 1 0 0 [TuceMeHHbIM

KOHTPOJIb;

6. | CrnoxeHue U BbIYUTaHHUE 1 0 0.25 VYcTHBII onpoc;
BEKTOPOB. Pelienue 3amaq

7. | YMHOXEHUE BEKTOpa Ha 1 0 0 CamooneHka ¢
yucio. [Ipumenenue HCIIO0JIb30BaHUEM
BEKTOPOB K PEIICHUIO0 «O1eH04YHOro
3a1a4 JUCTay;

8. | Cpennsist TuHUS Tpanenuu 1 0 0 VYcTHBII onpoc;

9. | Pemenue 3aga4 no teme 1 0 0.25 VYcTHbIl onpoc;
"BexTops!"

10. | Paznoxenue BeKTOpa 1o 1 0 0 [TuceMeHHbII
JIBYM HEKOJUIMHEAPHBIM KOHTPOJIb;
BEKTOpam

11. | KoopauHatel BekTopa 1 0 0 JIukTaHT;

12. | CBa3b Mex1y KoopauHatamu | 1 0 0 YcrHblit onpoc;
BEKTOPA U KOOPAMHATAMHU €TI0
Hayaja 1 KOHIa

13. |IIpocreiimme 3a1auu B 1 0 0.25 CamootieHKka ¢
KOOpAMHATAX UCIIOJIb30BaHUEM

«O11€HOYHOTO
JUCTaR;

14. | [Ipocreiilue 3a7a4u B 1 0 0 ITuceMeHHbIit
KoopauHartax. Pemenue KOHTPOJIb;
3a1a4y

15. | YpaBHeHuUe TMHUYU Ha 1 0 0 YcTHBII onpoc;




16. | YpaBHEHUE OKPY)KHOCTH U 0 YeTHBIN 01poc;
IpsAIMON

17. | BzaumHOE pacnonoxeHue 0 TectupoBanue;
JIBYX OKPYKHOCTEH

18. | Pemenue 3amad no teme 0.25 3auer;
"Meroa koopauHaTt"

19. | KonTtponsHas padota Nel 0 KonTposnbhas

pabora;

20. | CuHycC, KOCUHYC ¥ TaHI'€HC 0 YeTHBIN onpoc;
yria

21. | OcHoBHOE YcTHbI onpoc;
TPUTOHOMETPHUECKOE
TOKJECTBO

22. | ®opMyIIbl ISl BBIYUCICHUS [TuceMeHHbI
KOOpJIUHAT TOUKHU KOHTPOJIb;

23. | Teopema o momaau TectupoBanue;
TpeyrojbHUKa. Pemenne
3a1a4

24. | Teopema cuHYCOB YcTHbIl omnpoc;

25. | Teopema KocuHYyCOB YcTHBIN 01Ipoc;

26. | Pemenue TpeyroibHUKOB. 0.25 [TpakTrueckas
N3mepuTenbHble paboThI pabora;

27. | Yron Mex1ly BEKTOpaMHu. YeTHBIN 01Ipoc;
CkansipHO€ IPOU3BEIEHNE
BEKTOPOB

28. | CkaysipHO€ MPOU3BEICHUE YcTHbIi onpoc;
BEKTOPOB B KOOpAUHATAX

29. | CBOMCTBO CKaJIsIPHOTO YcTHbIl ompoc;
IIPOU3BEACHUS BEKTOPOB

30. | Pemenue 3agad mo treMme: 0.25 ITuceMeHHbIi
"CkaJIsIpHOE MPOU3BEICHUE KOHTPOJIb;
BEKTOPOB"

31. | KonTponbsHas pabora No2 Kontponbnas

pabora;
32. |IIpaBunbHbIN YCeTHBIN 01Ipoc;

MHOT'OYT'OJIbHHUK




33.

OKpyXHOCTb, OITMCAHHAS

OKOJIO ITPABUJIBHOT'O

YeTHBIN O1poc;

MHOT'OYTOJIbHUKA
34. | OKpy>XHOCTb, BIIMICAaHHAs B YcrHblii onpoc;
MPaBWJIbHBII MHOTOYTOJIBHUK
35. | @opMyiibl 7151 BBIYMCIICHUS YcTHBIN onpoc;
IJIOIIA I TPaBUILHOTO
MHOT'OYTOJIbHUKA, €TO0
CTOPOHBI U paauyca
BIIMCAHHOW OKPYKHOCTH
36. | Pemienue 3agay Ha YcrHbIi onpoc;
npuMeHenue GopMyI s
BBIUKCJICHUSI IIJIOIIAAN
PaBUIILHOTO
MHOTOYTOJIbHUKA, €T0
CTOPOHBI U paanyca
BIIMCAHHOW OKPY>KHOCTHU
37. | llocTpoeHue mpaBUIBHBIX 0.25 [IpakTrueckas
MHOT'OYTOJIbHUKOB pabora;
38. | [lnuHa okpyx’HOCTU YeTHBIN 01Ipoc;
39. | JlnnHa OKpYyKHOCTH. 0.25 [TuceMeHHbIM
Pemrenne 3anau KOHTpO!JIb;
40. | IInomans kpyra YeTHBIN 01Ipoc;
41. |IInowmane KpyroBoro ceKropa YcrHblii onpoc;
42. | [1nowmanas Kpyra u KpyroBoro 0.25 [TuceMenHbI
cekropa. Pemenue 3anau KOHTpOJIb;
43. | KoutponbHas pabora No3 KonTposnbhas
pabora;
44. | OtoOpaxeHue MI0CKOCTH Ha VYerHbIl onpoc;
ceds
45. | IlousaTHe IBUXKECHUA YcrHblit onpoc;
46. | CBolicTBa ABIKEHUSI YcTHBI 0npoc;
47. | PemieHue 3a1a4 Ha ABUKEHUE 0.25 ITucrMeHHBbII
KOHTPOJIb;
48. | [lapamnensHbIil IEpeHoOC YcTHbI# onpoc;
49. | IloBopot YCeTHBIN 01Ipoc;
50. | Pemenue 3a1a4 mo teme 0.25 TectupoBanue;

" JIBmxenue"




51.

Pemenue 3agau o reme

CamMoor1eHKa ¢

" JIBmxeHue" HUCTIOJIL30BAHUEM
«O1eHOoYHOr0
JUCTaY;
52. | [IpenMeT cTepeoMeTpun. [IpakTrueckas
MHororpaHHuKk pabora;
53. | IIpu3ma: 3;1€MeHTHI, YeTHBIN 0onpoc;
(dhopMyIbl 00beMa U
IJI0IIAIA TIOBEPXHOCTHU
54. |Tlapamnenenunen. O0bem TectupoBanue;
Tena
55. | CoticTBa nip/yr 0.25 [MpakTudeckas
napajuiejenumnesa. pabora;
[Inpamuna
56. | Tena BpanieHus: UWIUHAP U YcTHBIN 01poc;
KOHYC
57. | Wap u cdepa TectupoBanue;
58. | Pemrenue 3aga4 1o teme 0.25 3auer;
"Tena u IOBEPXHOCTH
BpaieHus"
59. | KonTponsnas pabora Ned Kontponbras
pabora;
60. | I[loBTOpEeHue TeMbI YeTHBIN OIpoC;
"TpeyronbHux"
61. | [ToBTOpEeHHE TEMBI JIMKTaHT;
"PaBeHCTBO U 110400M€E
TPEYTrOJbHUKOB"
62. |IloBTOopenue tems! "Pemenue YeTHBIN 0o1poc;
MPSIMOYTOJIBHBIX
TPEYTroJIbHUKOB"
63. | [ToBTOpEHME TEMBI 0.25 [IpakTrueckas
"[TapannenbHbie npsaMbie" pabora;
64. | [loBTOpeHue TeMbl 0.25 TectupoBanue;
"YeTplpexyroabHUKU"
65. | [ToBTOpEeHME TEMBI TectupoBanue;
"TTnomamn"
66. | [loBTOpEeHue TeMbI YcTHBIN o1npoc;

"BriicanHas 1 OMCaHHas

OKPY>KHOCTB"




67. | UToroBast KOHTPOJIbHAS 1 KonTponbHas
pabota Ne5 pabora;

68. | IlogBenenue UTOroB roga 1 YcrHblii onpoc;

OBIIEE KOJIMYECTBO 68

YACOB 110 ITPOTPAMME




YYEBHO-METOANUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

Artanacsa JI1.C., byry3os B.®., Kagomues C.b. u napyrue, I'eomerpus, 7-9 knacc, AKIIHOHEpHOE 00IIECTBO
"UzparenbctBo "[IpocBemienue”;
Beenure cBOil BapuaHT:

METOANUYECKHUE MATEPUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
pauI
yqu py



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA

YYEBHOE OBOPYJOBAHHUE

OBOPYJAOBAHME /U1 IPOBEJAEHUSA JIABOPATOPHBIX U ITPAKTUYECKHUX PABOT
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