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MNOACHUTEJIbBHAS 3AIINCKA

OBIIAA XAPAKTEPUCTHKA YYEBHOT' O KYPCA "I'EOMETPUA"

Pabouas nporpamma mo ydebHomy kypcy '"I'eomerpus" s oOywaromumxcs 7-9 KiaccoB
pa3paboraHa Ha ocHoBe DenepaabHOr0 rocyIapcTBEHHOIO 00pa30BaTENbHOTO CTaHIAapTa OCHOBHOTO
oOmiero oOpa3oBaHMsi ¢ Y4€TOM M COBPEMEHHBIX MHUPOBBIX TpeOOBaHUIl, NPEABABIAEMBIX K
MaTeMaTHYECKOMY OOpa30BaHHIO, U TPAJUIUNA POCCUHCKOTO 0Opa3oBaHMs, KOTOPHIE 00ECIEYHBAIOT
OBJIaJICHUE KJIFOUEBBIMHU KOMITETEHIIUSIMU, COCTABJIAIOIIMMU OCHOBY ISl HEIIPEPHIBHOTO 00pa30BaHUs U
CaMOpa3BUTHS, a TAK)KE LIEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JJMYHOCTHOTO U IIO3HABATEJILHOTO Pa3BUTHS
oOyuaromuxcs. B mporpamMMe yuTeHsl uaeu u mnojoxkeHuss KoHuenuuu pa3BUTHUS MaTeMaTHYeCKOTO
obpasoBanus B Poccuiickoit deneparuu. B snoxy nudposoi Tpanchopmaiuu Bcex cep 4eI0BeUeCKOM
JeSITEIPHOCTH  HEBO3MOXKHO CTaTh 0Opa3oBaHHBIM COBPEMEHHBIM 4EJIOBEKOM 0e3 0a30Boi
MaTeMaTUYeCKOM MOJArOTOBKHU. YiKe B IIKOJIE MaTeMaTHKa CIIYKUT OMOPHBIM IIPEIMETOM I U3YUYCHHUSI
CMEXHBIX AMCUUIUIMH, @ TMOCJE IIKOJBl PeaJbHOH HEOOXOAWMOCTHIO CTAHOBUTCS HEIpPEpHIBHOE
oOpa3oBaHue, yTO TpeOyeT MOTHOLIEHHOM 0a30B0il 00I11Ie00pa30BaTEIbHON MOATOTOBKU, B TOM YUCIE U
MaTEMaTUYECKOM.

OT0 00YyCIIOBIIEHO TE€M, YTO B HAallM JHU paAcTE€T YUCIO NpOoQeccuil, CBI3aHHBIX C
HETOCPEACTBEHHBIM TPUMEHEHHEM MaTeMaTUKA: U B cdepe HKOHOMHKH, W B OW3Hece, U B
TEXHOJIOTUYECKUX 00JacTsAX, U Jake B T'yMaHUTapHbIX cepax. TakuM oOpa3zoM, Kpyr MIKOJIbHHUKOB,
JUIsL KOTOPBIX MaTeMaTHKa MOXET CTaTh 3HAYMMbIM IIPEIMETOM, PACLIUPSETCS.

HpaKTI/I‘-IeCKaSI IIOJIEBHOCTh MaTE€MaTHUKHU O6yCJIOBJIeHa TEM, YTO eé npeaMEcToOM ABJIAKOTCA
(dyHIaMeHTaJIbHble CTPYKTYphl HAIllero MHUpPA: MPOCTPAHCTBEHHbIE (OPMBI M KOJIMYECTBEHHBIE
OTHOLIICHUA OT HpOCTeﬁHII/IX, YCBauBaCMbIX B HCIMOCPCACTBCHHOM OIIBITC, 10 JOCTATOYHO CJIOXXHBIX,
HEOOXOIMMBIX I pa3BUTHUS HAyYHBIX U MPUKJIAAHBIX Hied. be3 KOHKpeTHBIX MaTeMaTHUeCKUX 3HAaHUH
3aTPYAHCHO [TIOHMMAaHUC IPUHIUIIOB yCTpOfICTBa U UCIIOJIb30BaHUA COBpeMCHHOﬁ TCXHUKH, BOCIIPHUATUC
U MHTEpIpeTanus
pa3HoOOpa3HOW COLMANBHOM, ASKOHOMHUYECKOM, NOJUTHYECKOH uHPopManuy, Manodd@exTuBHa
NIOBCE/IHEBHAsl IIpaKTUYecKas AEATEeNbHOCTh. KakaoMy 4YernoBEeKy B CBOEH JKH3HM NPUXOJUTCS
BBITIOJIHATH paC‘IéTLI U COCTaBJIAATb aJITOPHUTMBI, HAXOJUTb W IPUMCHATH (pOpMYJ'II)I, BJIaACTh
NPaKTUYECKUMU TNPUEMAMU TE€OMETPUYECKHX H3MEpEeHHH U IOCTPOEHUH, 4uTaThb WH(OpPMALHIO,
MNpEaACTaBJICHHYIO B BHUIC Ta6J'II/III, auarpamMmm " Fpa(l)I/IKOB, JKUTb B YCJIOBUAX HCOHpCI{GJ’IéHHOCTI/I n
HNOHUMAaTh BEPOATHOCTHBIN XapakTep CIIy4aHbIX COOBITHH.

OHOBPEMEHHO ¢ pacIIupeHueM chep IPUMEHEHNs: MaTeMaTHKU B COBPEMEHHOM 0OlIecTBe BCE
0ojiee BaKHBIM CTAHOBUTCS MAaTEMATUYECKUN CTUJIb MBIIUIEHUS, MPOSIBISIOMIUNCA B ONpeneaEHHbIX
YMCTBEHHBIX HaBbIKax. B mporecce n3yueHuss MaTeMaTUKU B apceHall IPUEMOB M METO0B MBIIICHUS
YeJIoBeKa eCTECTBEHHBIM 00pa30M BKJIIOYAIOTCS MHAYKLNA U Je1yKLus, 0000IIeHHe U KOHKpeTU3alus,
aHaiM3 M CUHTE3, Kiaccu(uKalus M cucTeMaTus3anus, aOcTparupoBaHue M aHajorus. OOBEKTHI
MaTeMaTUYECKUX YMO3aKIUYEHUH, MpaBUiia X KOHCTPYUPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTHUECKUX
IOCTPOCHUH, CHOCOOCTBYIOT BBIpAOOTKE yMeHHs (OpMyIMpOBaTh, OOOCHOBBIBATH M JIOKA3bIBATh
CY’KJICHHsI, TEM CaMbIM Pa3BUBAIOT JIOTMYECKOE MbIIIUIeHHE. Benyias posib NpuHaUIeKUT MaTeMaTuKe
U B (pOPMUPOBAaHUH aITOPUTMUYECKON KOMIIOHEHTHI MBILIUICHHUS U BOCIIMTAHUM YMEHUH JieficTBOBaTh
MO 3aJaHHBIM AJITOPUTMaM, COBEPIICHCTBOBATh WM3BECTHBIE M KOHCTPYHUpPOBaTh HOBBIE. B mporecce
peleHns 3a/lady — OCHOBOW yueOHOH JesSTeNbHOCTH Ha ypOoKaxX MaTeMaTHKU — Pa3BUBAIOTCS TaKkKe
TBOpYECKasi U MPUKIIaHAs] CTOPOHBI MBIIIIJICHUS.

OO0yueHne MaTeMaTrKe Aa€T BO3MOXHOCTh pa3BUBaTh Yy 00YYAIOIIMXCS TOUHYIO, PAllHOHAIbHYIO
U UHPOPMATHUBHYIO pe4Yb, YMEHHE OTOMpaTh HamOoJee IMOAXOJIINE S3bIKOBBIE, CHMBOJIUYECKHE,
rpaduueckre cpeacTBa sl BEIpaKEeHHsI CYKI€HUN U HAIJISIIHOTO X MIPEICTaBICHHUS.

HeoOxoauMbpIM KOMIIOHEHTOM 00111el KyJIbTYPhl B COBPEMEHHOM TOJIKOBAHUH SIBJISIETCS 00111ee
3HAKOMCTBO C METOJAaMU IIO3HAHMS ACHUCTBUTEIBHOCTH, NPEACTABICHUE O IPEAMETE U METOIax
MaTeMaTHKH, HMX OTJIMYUN OT METOAOB JAPYTUX €CTECTBEHHBIX M TyMaHUTapHbIX HayK, 00
0COOEHHOCTSIX MPUMEHEHHMs MaTeMaTUKU Ui PELICHUs HAy4YHBIX M TIPUKIAJHBIX 337a4. Takum



o0pa3oM, MareMaTudeckoe oOpa30BaHHE BHOCHT CBOHM BKJIal B (OPMHPOBAHHUE OOIICH KyJIbTYphI
YeloBeKa.

W3ydyeHne MaTeMaTHKU TaKKe CIIOCOOCTBYET 3CTETUIECKOMY BOCITUTAHUIO YEJIOBEKa, TOHUMAHHIO
KpacoThl U U3SIIECTBA MATEMATUYECKUX PACCYKACHUN, BOCTIPUATHIO T€OMETPUUYECKUX (DOPM, YCBOCHUIO
UJICU CUMMETPHH.

HEJIM U3YYEHUSA YYEBHOTI'O KYPCA "I'EOMETPUA"

«MaremaTuky yXe 3aTeéM y4HUTh HaJ0, 4TO OHAa YM B HOPSJIOK IPUBOAMT», — IUCAI BEJIUKUI
pycckuii yueHsiii Muxann BacunbeBud JIomoHOCOB. M B 3TOM COCTOUT OJIHA U3 JIBYX IieJiel o0ydeHus
F€OMETPUM KaK COCTAaBHOM YaCTH MAaTeMaTHUKHU B IIKOJIE. DTOM LEIH COOTBETCTBYET AOKa3aTelbHas
JTUHUSA nIpenoaaBanus reomerpun. Crieqys npecTaBieHHoN paboyeil mporpaMMe, HauYuHas ¢ CeIbMOT0
KJIacca Ha ypoKaxX reOMEeTpUH 00yJaroluics yIYUTCs MPOBOIUTH JOKA3aTEIbHbBIE PACCYKICHUS, CTPOUTD
JIOTUYECKHE YMO3AKIIFOUEHUS, J10Ka3blBaTh WUCTUHHBIE YTBEPKACHUS U CTPOUTH KOHTP IPUMEPHI K
JIO)KHBIM, TPOBOJAUTH PACCYXJIECHHUS OT «IPOTHBHOIO», OTJIWYaTh CBOMCTBA OT IPU3HAKOB,
dbopmynupoBath oOpaTHbIe
YTBEPXKACHHS. YUCHUK, OBJIAICBIINN HCKYCCTBOM PacCykaTh, OyIeT MPUMEHSTE €T0 M B OKPY KaOIIeH
JKU3HHU.

Kak mmcan ITCoOMCTp U Imcaaror I/IFOPB CDeI[OpOBI/I‘l H_[aprI‘I/IH, «(IFOAbMH, IIOHHMMAKIHUMH, YTO
TAaKO€ OO0Ka3aTCJIbCTBO, TPYAHO U AK€ HCBO3MOXHO MAHMITYJIUPOBATHY. U B 3TOM COCTOHT BaXKHOE
BOCIIUTATCIIbHOC 3HAYCHUEC U3YUCHUA I'COMETPUH, ITPUCYIIECC UMCHHO OTEUYECTBEHHOM MaTeMaTHYCCKOMN
mKoje. BmecTe ¢ TeM ABTOPBI HIpOorpaMMbl NPEAOCTEPCTa0OT YUUTCIIA OT HU3JIMIIHCTO (1)OpMaJII/13Ma,
0COOEHHO B OTHOIIIEHWH HavaJl ¥ OCHOBAHUMI IrCOMCTpHUM. CDpaHI_IYSCKI/Iﬁ MaTematuk JKaH I[BGI[OHHG I10
9TOMY IMOBOJAY BBICKA3AJICS TakK: «YTo Kacaercs IIGJII/IKaTHOfI HpO6JI€MI)I BBCACHUA «aKCHUOM)», TO MHEC
KaKCTCs, YTO Ha ICPBLIX IMOPAX HYKHO BOO6H.[€ n30eraThb IIPOU3HOCUTL CaMO 3TO CJIOBO. C ,Z[perfI XKE
CTOPOHBI, HE CJICAYCT YIIYCKAaTh HU 0]1HOI>1 BO3MOXHOCTHU JaBaThb MPUMCEPLI JTOTHYCCKUX 33KJ’II—O‘~IGHHI>1,
KOTOpPBIC KyJa B OoJbIIIEH MEpe, 4eM HJeA aKCHOM, SABJIAIOTCA HUCTUHHBIMU U CAWHCTBCHHBIMU
JABUTATCIIIMH MaTEMATHYCCKOT'O MBIIIJIICHHU A .

BTopoii nensro n3ydeHusi reOMETPUU SBIISIETCS UCIIOJIB30BAHNE €€ KaK MHCTPYMEHTA ITPU pELICHUN
KaK MaTeMaTU4YCCKNX, TaK U NPAKTHYCCKUX 3a/la4d, BCTPCHAIOININUXC B peaﬂLHOﬁ Ku3HA. OKOHYHABIIHI
KYpC T€OMETPUH IIKOJIBHHK JIOJKEH OBITh B COCTOSIHUU OTIPEIETUTh TE€OMETPUUYECKYIO (PUTYPY, OTTUCATh
cJlIoBaMu )IaHHI:II\/'I LIepTé)K WM PHUCYHOK, HalTH miomanab 3€MCJIBHOTO Y4YaCTKa, pacCUUTaTb
HEOOXOUMYIO JJIMHY OINTOBOJIOKOHHOTO Kaleis win TpeOyemble pa3Mepsl rapaxa JJjis aBTOMOOUIIS.
3TOMy COOTBCTCTBYCT BTOpas, BBIYMUCIIMTCIbHASA JIMHUA B HU3YUYCHHU T'COMCTPHU B IIKOJIC. ﬂaHHafI
IMPAKTUYCCKasA JIMHUA SABJIACTCA HEC MCHCEC Ba)KHOﬁ, 4YcM I1cpBas. EHIC ITmaTon npeaAnrcohiBall, YTOOBI
«rpaxaane [IpekpacHOro ropo/ia H1 B KOEM CIIydae He OCTABIISUTH T€OMETPHIO, BEIb HEMAIOBAXKHO JaXKe
noOouHoe €€ MpUMEHEHHE — B BOCHHOM JIeJie J1a, BIIPOYEM, M BO BCEX HAayKax — JUIS JIYYILEro Mx
YCBOCHUA: MBI BEAb 3HACM, KaKas OeckoHeuHas pasHUIa CYmeCTBYET MCXKY UCIIOBEKOM NIPUYACTHBIM K
TCOMETPHHN U HEITPHUYACTHBIM)). HHH OTOI'0 YUUTEIIIO PEKOMCHIAYCTCA 1'[0I[6I/IpaTI) 3aaa4u MPaKTUICCKOro
XapakTepa g pacCMarpuBacMbIX TEM, YUYHTH ,Z[eTeI\/'I CTPOUTHh MAaTEMATHYCCKHUEC MOJACIIN PEATIbHBIX
KHN3HCHHBIX CI/ITyaHI/Iﬁ, IMPOBOJAWTD BBIYUCIICHUSA U OLICHUBATDh aJICKBATHOCTH IMOJTYYCHHOI'O pE3yJibTaTa.
Kpaiine Ba)KxHO MOTUEPKUBATH CBSI3W TEOMETPUU C IPYTUMH ITPEAMETAMHU, MOTUBUPOBATH UCIIOIb30BaTh
olpesieNieHus] TeOMETPUYECKUX (Uryp M TOHATUH, JEMOHCTPUPOBATH MPUMEHEHHE MOJTYUYEHHBIX
yMeHU B (¢u3MKe U TeXHUKE. OTH CBsA3M Haubosee spko BUAHBI B Temax «BekTops»,

«Tpuronomerpuueckne COOTHOMIEHUs», «MeToa koopauHa™) u « Teopema [Tudaropay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE



CornacHo yueOHOMY IUTaHy B 7—9 Kilaccax u3y4aercsi yueOHbI Kypce «I eoMeTpus», KOTOpBIi
BKJTIIOYAET CJIEIYIOIIME OCHOBHBIE pa3zelbl coaepkanus: «I'eomerpuyeckre GUTypsl U UX CBOHCTBa»,
«3MepeHrne TeoOMEeTpUYECKUX BEIWYUH», a Takxke «JleKkapToBbl KOOpAMHATHI Ha IUIOCKOCTH,
«BexTopb», «/IBrmxenus niaockoctu» U «lIpeodpazoBanus mo1o0us».

Y4eOHBbIH MIaH mpeycCMaTPUBACT U3yUYeHHUE TEOMETPUU HA 0a30BOM YPOBHE, HCXOS U3 HE
MeHee 68 yueOHBIX 4acoB B y4eOHOM T'OJly, BCETO 3a TpH rojia o0ydeHuss — He meHnee 204 gacos.



COJEPKAHUE YYEBHOI'O KYPCA "I'EOMETPHUA"

7 KVIIACC

Hauanpupie mnonsTtus reomeTpuu. Touka, mpsiMas, OTpPE30K, Jyd. Yroid. Buasl yrios.
BepTukanbubie u cMmexHble yribl. buccekrpuca yrina. Jlomanas, MuoroyronsHuk. [lapannenbHoCTs U
NEePHEHANKYISIPHOCTD MPSIMBIX.

Cummerpuunble (urypbl. OCHOBHBIE CBOMCTBA OCEBOM cUMMeETpHH. l[Ipumepbl cuMMeTpun B
OKpYKaroIleM MUpe.

OcHOBHBIE IIOCTPOEHHUS C MOMOIIBI0 LUPKYJIsS U JauHeiiku. TpeyrosnbHuk. Beicota, Menuana,
OuccekTpuca, UX CBOICTBA.

PaBHOOe1peHHBII U PaBHOCTOPOHHUH TpeyroibHUKU. HepaBeHCTBO TpeyroibHUKA.

CBoiicTBa M IpU3HAKU paBHOOEIPEHHOTO TPEyrojibHUKa. [Ipi3HaKy paBeHCTBA TPEYTOJIbHUKOB.

CBolicTBa 1 MPU3HAKU MapaJIENbHBIX NpsAMbIX. CyMMa yIjoB TpeyrosibHUKa. BHemHue yrisl
TPEYTOJIbHUKA.

[TpsimoyronbHbli  TpeyroapHUK. CBOHCTBO  MeAMAaHbl  NPSMOYIOJBHOTO  TPEYrOJbHHKA,

IIPOBEIEHHON K TMIIOTEHY3€. [Ipu3HaKku paBeHCTBA NMPAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsAMOyroapHbIit
TPEYroJbHUK C yriioM B 30°.

HepaBeHCTBa B TCOMCTpUH: HCPABCHCTBO TPCYI'OJIbHUKA, HCPABCHCTBO O [JJIMHC HOMaHOﬁ,
TCOpEMa O OoIbIIEM yrie u OoubIIIEH CTOPOHE TPCYTOJIbHUKA. HepHCHI[I/IKy.]IHp M HAaKJIOHHAas.

FGOMeTpI/I‘IeCKOG MECCTO TOYCK. BI/ICCCKTpI/Ica yria u Cepe,[[I/IHHHﬁ NEPNCHAUKYJIIP K OTPE3KY KaK
TCOMCTPUICCKUEC MCCTA TOYCK.

OKpyY>KHOCTb U KpYyT, XOp/ia U TUaMeTp, UX CBOMCTBA. B3anMHOe pacosioxkeHne OKpYy>KHOCTU U
MIPSAIMOM.
KacarenbHass u cekymas K OKpY»XHOCTH. OKpyKHOCTb, BIHCaHHas B yroj. BrucanHas u
OINMCAHHAsA OKPYKHOCTHU TPEYTOJIbHUKA.

8 KJIACC

UYerpipéxyronbHuku. [lapamnenorpamm, ero Tmpu3Haku U CBOWcTBA. YacTHble ciyyau
napajuieorpaMMoB  (TIPSMOYTOJIBHUK, POMO, KBaapaT), UX TMpHU3HAKU U cBoicTBa. Tpamerus,
paBHOOOKas Tparenus, e€ CBOMCTBa U Mpu3Haku. [IpsiMoyronbHas Tpanemus.

Meron ynBoenuss Menuanbl. llenTpanbHas cummerpus. Teopema @aneca u Teopema o
MPONOPIUOHAIBHBIX OTPE3KaX.

Cpennue TMHUM TpeyrojbHUKA U Tpaneuuu. LleHTp macc TpeyronbHuKa.

[Tonobue TpeyronbHUKOB, KOdpduimeHT noaodus. [IpusHaku momoOus TPeyroJbHUKOB.
[Ipumenenue mogo0us MPHU PEIICHUH MPAKTHUECKHUX 3a/1a4.

CpoiicTBa mmomaaei reomeTpudeckux ¢uryp. DopMmynbsl A1 MJIOMEAAH TPEyTrOJbHHKA,
napasuienorpaMma, pomoOa u tpanenuu. OTHOIIEHUE IO MOA00HBIX QUTryp.

Brruncnenue miomazei TpeyroabHUKOB M1 MHOTOYTOJIBHUKOB Ha KIIETYaTOl Oymare.

Teopema [Tudaropa. [Ipumenenue reopems! [Iudaropa npu pemeHnn MPakKTHUESCKUX 3aad.

CuHyc, KOCHMHYC, TaHT€HC OCTpPOTO yrIjla MPSIMOYTOJLHOTO TpeyroiabHuka. OCHOBHOE
TPUTOHOMETPUIECKOE TOXKACCTBO. TpuroHomerpuieckue GpyHkuu yrios B 30°, 45° u 60°.

BrucanHbie 1 IEHTpaNIbHBIE YTIIbI, YTOJ MEXAY KAcaTeJIbHON U XOPAOW. YTIIBI MEXIY XOpAAMH U
CeKyIuMHU. BrmcaHHble M oONMCaHHBIE YETHIPEXYTOJBHUKH. B3anMHOE pacronoxkeHue JByX
okpy>xHoctelt. Kacanue okpyxHocteld. OO1mime KacaTeiabHbIe K IBYM OKPY>KHOCTSIM.



9 KVIACC

Cunyc, xocunyc, TanreHc yriaos oT 0 g0 180°. OcCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
®opmyIIbl TpUBEACHUS.

Pemenne TpeyronsankoB. Teopema KOCHHYCOB M TeOpeMa CHHYCOB. Perienne npakTHaecKux
3aj1a4 ¢ MCIIOJIb30BaHUEM TEOPEMbI KOCUHYCOB U TEOPEMbI CUHYCOB.

[IpeobpazoBanue nogoous. [1omo6re COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o mpousBeeHIUH OTPE3KOB XOP/, TEOPEMBbI O MPOU3BEICHUH OTPE3KOB CEKYILHUX,
TEopeMa O KBaJpaTe KacaTeJIbHOM.

Bextop, anuHa (MOyJib) BEKTOpaA, COHANPABIEHHBIE BEKTOPbI, IPOTUBOIOJIOXKHO HAIPABJIECHHBIE
BEKTOPBI, KOJUTMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OINEpaluy HaJll BeKTopamu. PaznoxeHue
BEKTOpa IO JABYM HEKOJUIMHEapHbIM BekTopaM. Koopamuatel Bekropa. CKalXspHOE NPOU3BEICHHE
BEKTOPOB, IPUMEHEHHE ISl HAXOXKACHHS JUTUH U YTJIOB.

JlexapToBbl KOOpPJMHATHI HA IUIOCKOCTH. YPaBHEHMs NPSIMOMl M OKPYXKHOCTHU B KOOpJMHATAX,
MIEPECEUCHHE OKPYKHOCTEN U MPSAMBIX. MeTo KOOPAMHAT U €ro IPUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJBHUKH. J[JIMHA OKpY>KHOCTH. ['pajaycHas W paauaHHas Mepa yria,
BBIYMCIICHHUE JUIMH AYT OKpyxHocTell. [limomane kpyra, ceKTopa, CermMeHTa.

JIBIKEHUS TUIOCKOCTH W BHYTPEHHHE CHMMETpUU GUryp (dJIeMEeHTapHbBIC MPEICTABICHHS).
[TapamnenwsHbiii nepenoc. [ToBopoT.

IINIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATbBI

OcBocnne yueOHOTO Kypca «l'eomMeTpus» MODKHO oOecredynBaTh JOCTHIKCHHE HA YPOBHE
OCHOBHOTO 00IIero o0pa3oBaHMs CIEIYIOMIMX JUYHOCTHBIX, METANpeIMETHBIX U MPEIMETHBIX
00pa3oBaTeNbHbIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATHI

JINYHOCTHBIE pe3yIbTaThl OCBOEHUS MPOrpaMMbl yueOHOro Kypca «I'eoMeTpus» XapakTepu3yroTcs:
IIaTpuoTnyeckoe BociuTaHHE:
IPOSIBIIEHUEM MHTEPECA K NPOLIJIOMY M HACTOSAILEMY POCCUNCKON MaTEMAaTUKH, LIEHHOCTHBIM
OTHOLIEHHEM K JOCTHKEHHUSIM POCCHUMCKMX MAaTEMaTUKOB M POCCUHCKON MaTeMaTU4eCKOM LIKOJIBI, K
MCIIOJIb30BAaHUIO ATUX JOCTHKEHUM B IPYrMX HayKaX U MPUKIAIHBIX cepax.

I'pamxnanckoe 1 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:
TOTOBHOCTBIO K BBIMIOJHEHHUIO 00513aHHOCTEH IpakJaHUHA U peaTu3alliy ero 1npas, MpeICTaBICHUEM O
MaTeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, BJICHUH, poLeTyp
IpaXkJJaHCKOTro o011ecTBa (BBIOOPHI, OMPOCHI U TIP.); TOTOBHOCTBIO K 00CYKACHUIO ATUYECKHUX MPOOIIeM,
CBS3aHHBIX C IPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHUN HayKH, OCO3HAaHUEM BaKHOCTH MOPAJIbHO-
3TUYECKHUX IIPUHIUIIOB B ACSTEIBHOCTH YYEHOTO.

TpynoBoe Bocniutanue:
YCTaHOBKOM Ha aKTMBHOE Y4YaCTHE B PEIIEHNH NMPAKTHYECKUX 3a/1a4 MaTEMaTHYECKON
HalpaBJIEHHOCTH, OCO3HAaHNEM Ba)XHOCTH MaTEeMaTHYECKOr0 00pa3oBaHus Ha MPOTSHKEHUH BCE JKU3HU
JUISl YCIEIIHOM NMpoQecCHOHANbHOMN AESITETbHOCTH U pa3BUTHEM HEOOXOIUMBIX YMEHUI;
OCO3HAHHBIM BBIOOPOM U TOCTPOCHHUEM MHAMBUAYAIbHON TPAeKTOpUN 00pa30BaHUs U JKU3HEHHBIX
IUTAaHOB € YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.



JcTeTHYECKOE BOCIIUTAHHE!
CMOCOOHOCTBIO K AIMOIIMOHATILHOMY M 3CTETUYECKOMY BOCTIPUSITHIO MaTEMaTUUECKHX OOBEKTOB,
3a/1a4, pelIeHU, pacCy>KICHUI; YMEHUIO BUIETh MaTEMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

HeHHOCTI/I HAYYHOI'O MO3HAHMUA:
OpHeHTaHHeﬁ B JICATCIBHOCTH HAa COBPCMCHHYIO CUCTCMY HAayUHBIX HpeIICTaBJIeHI/IfI 00 OCHOBHBIX
3aKOHOMEPHOCTAX pa3BUTUSA YCJIIOBCKA, IIPUPOJAbI U O6H.[CCTB8., IMOHUMaHUEM MaTeMaTHYeCKOM
HAaYKH KaK C(bepLI JeJI0OBEUYECKOM JACATCIIbHOCTH, 5TAaIlOB eé Pa3BUTHUA U SBHAYUMOCTHU IJIAA pa3BUTHUA
OUBUIM3allWU, OBJIAACHUCM A3BIKOM MaTCMAaTHKHU 1 MaTeMaTHU4EeCKOM Ky.HbTypOfI KaK CpCACTBOM
IMO3HaHHA MHpPaA; OBJIAACHHUEM HpOCTeI;'IIHHMI/I HaBbIKaMH PICCJ'ICI[OB&TGJ'II)CKOﬁ JACATCIIbHOCTH.

du3nyeckoe BOCIUTaHHE, POpMUPOBaHHE KYJIbTYPbI 310POBbSI U IMOLMOHAJIBLHOTO
0,1aronoJy4usi: TOTOBHOCTBIO IPUMEHSATh MaTEMAaTUYECKHUE 3HAHUSI B UHTEPECAX CBOETO 3/I0POBbSI,
BEJICHIUS 37J0POBOTr0 00pa3a KU3HM (310pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATHIA U
OTJIbIXa, peryisipHas Gu3nueckas akTUBHOCTH);
c(hOpPMHUPOBAHHOCTHIO HaBBIKA pe()ICKCUH, IPU3HAHUEM CBOETO IIpaBa Ha OMIMOKY U TAKOTO XKe MmpaBa
JPYroro 4ejoBeKa.

JKOJIOTHYECKOe BOCIIUTAHHe:
OpHUEHTAaIlMel Ha MPUMEHEHNE MAaTeMaTUYeCKUX 3HAHUI JUIS PEeIIeHUs 3a/1a4 B 00J1aCTH COXPaHHOCTH
OKpYKAaroIIel cpeJibl, MIIaHUPOBAHUS MOCTYNKOB U OIIEHKH X BO3MOKHBIX OCIEACTBUMA JUIS
OKPYXaIOIIEH Cpebl;
OCO3HaHHEM TTI00aJIBLHOTO XapaKTepa KOJOTHYECKUX MPOoOJieM U MyTel UX PeleHus.

JInuHOCTHBIE pe3ybTaThl, 00ecneYnBaoIe aJanTAMI0 00y4aolerocs K ¥ 3MeHsII0LHMCSI
YCJIOBUAM COLMATBHOM M IPUPOAHOM Cpeabl:
— TOTOBHOCTBIO K JCHCTBHAM B YCIOBHAX HEOIPEACIEHHOCTH, IOBBIIICHHIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYIO IEATEIbHOCTD, B TOM YHCIIE€ YMEHUE YUUTHCS Y IPYTUX JIIOACH,
nproOpeTaTh B COBMECTHON JEATEIbHOCTH HOBbIE 3HAHUS, HABBIKM U KOMIIETEHIIMY U3 OIBITA IPYTHX;
— HE0OXOJUMOCTbIO B (HOPMUPOBAHUM HOBBIX 3HAHH, B TOM 4ucie (popMyInpoBaTh UAEU, HOHATHS,
runoTe3sl 00 OOBEKTaxX M SBJIEHUSAX, B TOM YHCJIE€ paHee HEe W3BECTHBIX, OCO3HABATh JEPHUIINUTHI
COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH, IITaHUPOBATh CBOE PA3BUTHE;
— CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYALMIO, BOCIPUHUMATh CTPECCOBYIO CHTYallMI0 KaK
BBI30B, TPEOYIOLIUI KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMbIE PEIICHUs U JeHCTBUS, POPMYIUPOBAThH
Y OLIEHUBATh PUCKH U MOCIEACTBUS, (GOPMHUPOBATH OIBIT.

METANPEJMETHBIE PE3YJIbTATBI

MertanpeameTHble  pe3yJbTaThl  OCBOGHMS  MporpamMmbl  yuyeOHoro kypca  «I'eomerpusi»
XapaKTEPU3YIOTCS OBIAJCHUEM VHUBEPCANbHbIMU NOZHAGAMENbHBIMU OCUCBUAMY, YHUBEPCATIbHLIMU
KOMMYHUKAMUGHBIMU OeUCMBUAMU U YHUBEPCATbHLIMU PEZYIAMUSHBIMU OCliCEUAMU.

1) Yuusepcanvuvie noznaseamenwvuwvie Oeticmeus obecneuusaiom @Gopmuposarue 0OA308biX
KOCHUMUBHBIX NPOYeCcco8 00yYarwmuxcs (0C8oeHuUe Memoodo8 NO3HAHUSL OKPYICAWe20 Mupd,
NPUMEHEHUe J102UYEeCKUX, UCCTe008AMENbCKUX onepayull, yMeHuil pabomams ¢ ungopmayuel).

Ba3zoBble Jjoruyeckue aeiicTBuA:

— BBISBJIATH U XapaKTepU30BaTh CYLIECTBEHHbIE MPU3HAKN MaTEMaTHYECKIX OOBEKTOB,
MOHATHUH, OTHOILIEHUH MEXly TOHATUSAMH; POPMYIUPOBATH ONpEAETICHNs OHATHIH;
yCTaHaBJIMBATh CYIIECTBEHHBIHN MPU3HAK KJIAaCCU(PUKALIUN, OCHOBAHUS [l 0000IIEHUS U
CPaBHEHHUs, KpUTEPUN ITPOBOAMMOIO aHAJIN34;



— BOCHPUHUMATh, POPMYIUPOBATH U IPEOOPA30OBHIBATH CYKICHUS:
YTBEPIUTEIbHEBIC U OTPUIATENIbHBIC, eAMHIUYHBIC, YACTHBIC U O0IIUE; YCIOBHEIE;

— BBISABJISITh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEUns B (haKTax,
JAaHHBIX, HAOJIOICHUSAX U YTBEPKIACHUSX; MTpejiaraTb KpUTEpUH AJisl BbISIBICHUS
3aKOHOMEPHOCTEH U MIPOTUBOPEUUIi;

— J€JaTh BBIBOJbI C UCITIOJIB30BAHUEM 3aKOHOB JIOTUKHU, ACAYKTHUBHEBIX U
HMHAYKTHBHBIX YMOSaKqueHHﬁ, YMO3aKJ'IIO‘ICHI/II7I 110 aHaJIOTHUH,

— pa3bupaTh J0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPKACHUM (IIPSIMbIE U OT POTUBHOTO),
MIPOBOAUTH CAMOCTOSITEIbHO HECIIOXKHBIE JI0KA3aTeNbCTBA MAaTEMAaTHUECKHX (DaKTOB, BEICTPAUBATh
apryMEHTAaLUIO, IPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE
paccyxaeHus;

— BBIOMpaTH cOCO0 penieHus yueOHo 3a1a4n (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelIeHus], BEIOMpaTh HanOoIIee MOIXOAAIINN ¢ yYETOM CaMOCTOATENIFHO BBIACICHHBIX
KpUTEPUEB).

ba3oBble ucciaenoBaTeabcKue AeiicTBHS:

— HCIOJIB30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUII MHCTPYMEHT IO3HaHUS; (POPMYIMpPOBaTh
BOTIPOCHI, (PUKCUPYIOIIHE TIPOTUBOPEUHE, IPOOIIEMY, CAMOCTOSATEIIEHO YCTaHABINBATH HICKOMOE U
JaHHOE, (POPMUPOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOIO MTO3ULIUIO, MHEHHUE;

— TPOBOAMTH MO CAMOCTOSATEIHHO COCTABIICHHOMY IJIaHY HECTIOKHBIM SKCIIEPUMEHT,
HeOOJIbIIOe HCCIe0BaHNE TI0 YCTAHOBICHHIO 0COOEHHOCTEH MAaTEMAaTHUECKOr0 00BEKTa,
3aBHUCHUMOCTEN 0OBEKTOB MEXIy COOOI;

— CaMOCTOSITEILHO (OPMYTHPOBATH OOOOIIEHHUS M BHIBOIBI IO PE3yJIbTaTaM MPOBEAEHHOTO
HAOJIIOICHNS, HCCIIEIOBAHNUS, OIICHUBATH JJOCTOBEPHOCTD MOJYUYCHHBIX PE3yJIbTaTOB, BBIBOJIOB H
0000I1IeHMI;

— IIPOrHO3HUPOBATHE BO3MOKHOC PAa3BUTHUC ITPOLECCA, a TAKIKC BbIIBUT'ATh ITPECATIOJIOKCHUA O
€ro pa3sBUTUHN B HOBBIX YCIIOBUAX.

Padora ¢ undopmanueii:

— BBIABJISITH HEJIOCTATOYHOCTh U M30BITOYHOCTh HH(OPMAIUH, JaHHBIX, HEOOXOIUMBIX JIJIs
pELIeHHUS 3a/1a4u;

— BBI6I/IpaTB, AHAJIN3UPOBAThb, CUCTEMATU3UPOBATH U UHTCPIIPECTHUPOBATH I/IH(i)OpMaI_II/IIO
Pa3JIMIHBIX BUAOB U (I)OpM OpCACTaBJICHUAA,

— BbIOUpaTh QopMy MpecTaBiIeHHs] UHPOPMAIMK U WILTIOCTPUPOBATH pellaeMble 3a/1a4u
CXeMaMH, IMarpaMMaMy, HHOU rpadukoi U MX KOMOMHALIMSIMY;

— OIIEHMBATh HAJEKHOCTh MH(DOPMALIMU 110 KPUTEPUSIM, ITPEITI0KEHHBIM YUUTEIEM
Wi cpOpMyYITUPOBAHHBIM CAMOCTOSITENIBHO.

2) VHueepcanvnvle KOMMyHUKamugHbvle Oeticmsus 00ecneuusarom chopmuposanHocmy
COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.

OO01menne:



— BOCHPUHUMATh U POPMYIUPOBAThH CYXKACHUS B COOTBETCTBUU C YCIOBUSIMHU U LEISIMU
oOI1IeHHUSI; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCHbMEHHBIX
TEKCTaX, JaBaTh MOSICHEHHUS 110 X0y PEUICHUs 33a/1a4l, KOMMEHTUPOBATh MOJTyYCHHBIN
pe3yJbTaT;

— B X0JIe 00CYX/IeHU 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKAaeMOM TeMbl, IPOOIEMBI,
peliaeMoii 3a1a4u, BbICKAa3bIBATh UJIEH, HALIEJICHHbIE HAa TOUCK PEICHHUSI; CONTOCTABISATH CBOU
CYKIECHMS C CYKIECHUSMU IPYTUX YYaCTHUKOB AMAJIOra, OOHapy>KUBATh pa3jyune U CXOJICTBO
MO3UINI; B KOPPEKTHOH (hopMe PopMyIHpOBaTh pa3HOTIIACHUS, CBOM BO3PAKEHHS,

— MPENCTaBISTh PE3yJIbTaThl PEIICHUs 3aJaul, IKCIIEPUMEHTA, UCCIEA0BaHU, TPOCKTA;
CaMOCTOSITENILHO BHIOMPATh (hOpMAT BHICTYIUICHUS C YYETOM 3a]a4 MPE3EHTAIUHU U
0COOCHHOCTEH ayAUTOPHH.

Corpyannuecrso:

— IIOHUMaTb M HCIIOJIb30BATh IMMPCUMYIICCTBA KOMaHI[HOI;'I nu I/IH,Z[HBH,Z[yaJIBHOﬁ pa6OTBI IIpu
peliCHUN y‘IC6HI>IX MAaTCMaTHYCCKHX 3aaa4,

— TPUHUMATh [[eJIb COBMECTHOM 1eATeIbHOCTH, IUIAHUPOBATh OPTaHU3aIIMI0 COBMECTHOM paboThI,
pacnpenensarts BUAbl paboT, T0roBapuBaThCs, 00OCYKIaTh MIPOLIECC U PEe3yIbTaT paboThl; 00001IaTh
MHEHUS HECKOJIbKHX JIFOJICH;

— y4yacTBOBaTh B T'PYHNIOBBIX (opmax paboThl (0OCYKIACHHS, OOMEH MHEHHSMH, MO3TOBBIC
HITYPMBI U JIp.);

— BBINOJIHATH CBOIO YacTh pabOThI M KOOPJIWHUPOBATH CBOU JIEUCTBUS C JAPYTMMH WICHAMHU
KOMAaHJIBI,;

— OIIGHUMBATh KaYeCTBO CBOETO BKJIa/a B OOIIMHA MPOIYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICHCTBUS.

3) Vnusepcanvhuvle pecynamuensie oeiicmsus obecneuusarom Gopmuposarue cmoliCi08bix
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranmusanus:

CaMOCTOSITENTFHO COCTaBIATH IUJIaH, allTOPUTM pEIIeHHs 3a7aud (WM €ro 4acTb), BEIOMpaATh CIOCO0
pemieHuss ¢ y4€ToM HWMEIOIIMXCS PECypCcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M
KOPPEKTUPOBATh BApUAHTHI PELICHUH ¢ yuéTOM HOBOM MH(OpMAaIIUH.

CaMOKOHTPOJIb:

— BJIaJCTHh crocodamMu CaMOIIPOBEPKHU, CaAMOKOHTPOJIA IIpouccca MW pe3yjibTaTa pPCIICHHUA
MaTeMaTHu4eCKOi 3aaa4uu;

—  NpeABUAETb TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh IpPH pEIICeHWU 3aJadd, BHOCUTH
KOPPEKTHBHI B JICITEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAl/IGHHBIX OIIMOOK, BBISIBJICHHBIX
TPYIHOCTEH;



—  OIICHMBATh COOTBETCTBHE pE3yJIbTaTa MAEATCIBHOCTH ITOCTABICHHOW LENMW W YCIOBUSM,
OOBSACHSATH NMPUYHMHBI JTOCTIDKCHNS WM HEJIOCTYDKEHHS €M, HAXOJUTh OIMIHMOKY, aBaTh OLEHKY
PUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

OcBoenne yue6HOro Kypca «l'eomerpus» Ha ypoBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs JOJDKHO
o0ecreunBaTh JOCTHKEHHUE CIEIYIOUX IPEAMETHBIX 00pa30BaTeIbHbBIX PE3yJIbTATOB:
7 KVIIACC

— Pacno3naBare U3yyeHHbIE TEOMETPHUECKUE (PUTYPBI, OIIPEAETIATh UX B3aUMHOE PaCIOI0KEHNUE,
n300pakaTh I'€OMETpPUUYECKHE (UIyphl; BBIIOJIHATH UYEPTEXKH I10 YCIOBUIO 3anadd. V3mepsrtsb
JIMHEWHBIE U YIJIOBBIC BEJIUYMHBL. Penars 3a1a4u Ha BBIYKMCIICHUE JJIMH OTPE3KOB U BEJIUYMH YIJIOB.
— Jlenate rpyOyio OLIEHKY JIMHEHHBIX M YIJIOBBIX BEJIMYUH IPEAMETOB B PEAbHOW JKU3HH,
pa3MepoB MPHUPOIHBIX 00BEKTOB. PaznuuaTs pa3Mepsl STUX 0OBEKTOB 10 MOPSAIAKY BETHYUHBI.
— Crpouts 4epTeku K reOMETPUYECKUM 3a/1adaM.
— Ilonb3oBarbesd NpU3HAKAMU PABEHCTBA TPEYTOJBHHMKOB, MCIOJIb30BATh INPU3HAKU U
CBOWCTBA paBHOOEIPEHHBIX TPEYTOJIbHUKOB IIPU PELICHUH 3a/1a4.
— IIpoBoANTS JIOTMYECKHUE PACCYKACHUS C UCIIOJIb30BAaHUEM T€OMETPUUECKUX TEOPEM.
— Ilonmp30BaTbcs NpHU3HAKaMU PAaBEHCTBA IPSAMOYTOJIBHBIX TPEYrOJIbHUKOB, CBONCTBOM
MEJUaHbl, IPOBEAEHHOM K THUIIOTEHY3€ NPSIMOYIOJBHOIO TpPEYrOJbHHUKA, B PELICHUU
reOMETPUUYECKUX 3a1a4.
— Omnpenensats napamuieabHOCTh IPSIMBIX C IOMOILBIO YTJI0B, KOTOPbIE 00pa3yeT C HUMH CEKYIlasl.
Omnpenensars napauieaIbHOCTh NPSMBIX C IOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OAHOM MPSMON
J10 TOYEK APYrOU MPSMOM.
— Pemats 3a1aun Ha KieTyaToM Oymare.
—  IlpoBoaWTh BBIUMCIEHHUS W HAXOJWUTh YUCIOBbIE M OYKBEHHBIE 3HAYCHHS YIJIOB B
rEOMETPUUYECKUX 3aJ1a4aX C MCIOIb30BaHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB U MHOTOYTOJIbHUKOB,
CBOWCTB YTJIOB, 00Opa30BaHHBIX MIPH MEPECECUCHUH JIBYX MapajlICIbHBIX NPSMBIX CeKyllel. Pemartp
MIPAaKTUYECKUE 3aa4 Ha HAXOKICHUE YTIIOB.
— Bnazgers noHsATHEM reOMETPUYECKOr0 MECTa TOUYEK. YMETh ONpeAesATh OMCCEKTPUCY yIiia U
CEPEIMHHBIN NEPIEHIUKYIIAP K OTPE3KY KaK FT€OMETPUYECKHUE MECTA TOYEK.
—  ®opmyIHpoBaTh OINPEACICHUS OKPY>KHOCTH M Kpyra, XOpAbl M JuaMeTpa OKpYKHOCTH,
[I0JIb30BAThCA UX CBOMCTBAMU. Y METh IIPUMEHATH OTH CBOWCTBA IPH PELICHUU 3a1a4.
— BrageTs NOHATHEM OIMCAHHOM OKOJIO TPEYTOJIbHUKA OKPY’KHOCTH, YMETh HAXOJAUTh €€ LIEHTP.
ITonp30BaTbes QakTamMu O TOM, YTO OMCCEKTPHUCHI YIJIIOB TPEYrOJbHUKA MEPECEKAIOTCsS B OJHOU
TOYKE, U O TOM, YTO CEPEIAMHHBIC MEPIECHIUKYISAPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTC B
OIHOM TOYKe.— Bilazers MOHATHEM KacaTelbHOM K OKPYXKHOCTH, I10Jb30BAThCS TEOPEMOU O
MEPIEHIUKYISIPHOCTH KacaTeJIbHOM U PAINyCa, PO BEAEHHOTO K TOUYKE KACAHMUS.
—  Ilosnp30BaTbCsd NPOCTEUINMMH T'€OMETPUYECKHMMHM HEPAaBEHCTBA MH, IIOHUMAaTb MX
MIPAKTUYECKUI CMBICIL.
— IIpoBOANTE OCHOBHBIE TEOMETPUYECKHE ITOCTPOEHHUS C TOMOIIBIO HUPKYJISI U IMHEHUKH.

8 KUIACC
— Pacrio3naBate OCHOBHEIE BHU/bI quBIpéXYFOHBHHKOB, UX DJJIEMCHTHBI, IIOJIB30BAThHCA HX
CBOMCTBAMM IIPH PELIEHUH FEOMETPUUECKUX 3aau.
— [IpumeHsTh cBOMCTBA TOYKU MEpPECEUEHUS] MEIMaH TPEyTrobHUKA (LIEHTPAa Macc) B pEHICHUU
3a1ad.
— BrnageTs noHsATHEM CpelHEW JIMHUM TPEYTOJIbHUKA U Tpaleluy, IPUMEHATh UX CBOWCTBA IIPH
pELIEHNN T€OMETPUUYECKUX 3a/1a4.
— Ilonw3oBarbcs Teopemoit daneca U TEOPEMOI O MPONOPLUUOHAIBHBIX OTPE3KaX, IPUMEHSATh X
JUIS PEIIEHUs] TPAKTUYECKUX 3a/ad.
— IlpuMeHsTh NpU3HAKU [10100US TPEYTOJIBHUKOB B PELICHUH T€OMETPUUECKHX 3a/1au.



— Ilonp3oBathes Teopemoii [Tudaropa nist permeHuss reoMeTpUYECKUX U MPAKTHYECKUX 3a7a4.—
CrpouTh MaTeEMaTU4YECKYIO MOJIENb B IPAKTUYECKUX 33]]a4axX, CAMOCTOSITENILHO JE/IaTh YEPTEXK U Ha
XOJUTh COOTBETCTBYIOIIUE JITTUHBI.

— Bnagers noHATHAMH CHHYCAa, KOCMHYyCa M TaHI€HCAa OCTPOrO YIVIa IPSMOYIOJIbHOTO
TPEYroJbHUKA.

— Ilonp30BaTbcs ATUMU MOHATHS MU JUIsl PELIEHUS TPAKTUUYECKUX 3a/1au.

— BpruncnaTe (pa3audHbIME crioco0aMu) MJIOMAAb TPEYTOJbHUKA U TUIOIIAIH MHOTOYTOJIbHBIX
¢uryp (monb3ysce, rae HeoOX0IUMO, KATBKYJIATOPOM).

— IIpuMeHsTH MoNy4eHHbIE YMEHHUS B MPAKTUUECKUX 3a/1a4ax.

— Braaets NOHATUSIMY BIMCAHHOTO U LIEHTPAJILHOTO YIJIA, UCIIOIb30BaTh TEOPEMBI O BIMCAHHBIX
yriax, yriax MexIy XopAaMmu (CeKyIIMMHU) U yriie MeXAy KacaTeJIbHOM M XOpAOH MpU peuieHUH
reOMETPUUYECKUX 3aa4.

— Brnazets noHsATHEM OMMCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHSATH CBOMCTBA

OIMCAaHHOI'0 YEThIPEXYTOJIbHUKA IPU PELLIEHUH 3a/1a4.

— IlpuMeHsTh MoNy4YeHHbIE 3HAaHUS Ha MPAKTUKE — CTPOUTH MaTeMaTHYECKUEe MOCIHU s
3aJ1a4 peaJIbHOM JKU3HU U IPOBOAUTH COOTBETCTBYIOIIME BHIYUCICHUS C IPUMEHEHUEM

o100Us U TPUTOHOMETPUH (TIOJIB3YSCh, e HEOOX0IUMO, KAJIbKYJISITOPOM).

9 KVIACC
— 3narthp TPUTOHOMCTPUUCCKHEC CI)YHKIII/II/I OCTPBIX YIJIOB, HAXOJUTH C UX IMMOMOIIBIO PA3JIMYHBIC
3JIEMEHTBHI NIPSIMOYTOJIBHOI'O TPEYTOJIbHUKA («pelIeHHEe MPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY ).
Haxoauts (¢ noOMOIIbIO KaNbKYJIATOPa) AIUHBI U YIJIBI ISl HE TAOIMYHBIX 3HAUEHUH.
— Ilonb3oBarkcs GopMysiaMu MPUBEAEHUS U OCHOBHBIM TPUTOHOMETPHUUECKUM TOXKIECTBOM JIJIs
HaXO0XJICHUA COOTHOIIICHHUH MCKAY TPUTOHOMCTPUYCCKUMU BCINYNHAMMU.
— Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JUIsl HAXOKICHUS PA3JIMYHBIX 3JIEMEHTOB
TPEYrojbHUKA («peLIEHUE TPEYTroJbHUKOBY ), IPUMEHSTh UX MPU PELICHUH FEOMETPUUECKUX 3a7au. —
Bnaners nonsTusiMu npeoOpa3oBaHus MoA00Hs, COOTBETCTBEHHBIX 3JIEMEHTOB MOI00HBIX GUTYp. —
[Tonmp30BaThCs CBOMCTBAMH 110100 IPOU3BOIBHBIX (DUTYP, YMETh BBIYHACIATD JJIMHBI M HAXOAUTH
yribl y ToA00HbIX (uryp. IIlpumeHsaTs cBoiicTBa 101001 B IPAKTUYECKUX 3a/1auax.
— VYMeTh NpUBOAUTH IPUMEPHI MOAOOHBIX GUTYDP B OKPYIKAIOLIEM MUPE.
— Ilosp30BaTbCs TEOpEMaMH O IPOU3BENEHUN OTPE3KOB XOPJI, O IPOU3BENEHUN OTPE3KOB CEKYIIHX, O
KBaJpaTe KacaTeJIbHOM.
— Ilonb30BaThCs BEKTOPAMU, IOHUMATh UX T€OMETPUUYECKUI U (GU3UUECKUI CMBICT, IPUMEHSATh UX B
PEIICHUU T'COMECTPHUYCCKUX U (1)I/ISI/I‘I€CKI/IX 3aaa4.
— IlpumensTH CKaJIIpHOE IPOU3BENECHNE BEKTOPOB AJIs HAX0XKIECHUS JUIMH U YIJIOB.
— Ilonp30BaTbCs MCTOJOM KOOPAMWHAT Ha IJIOCKOCTH, IPUMCEHATH €0 B PCIICHHUU 'COMCTPUYCCKUX U
IIPAKTUYECKHX 3a7ad.
— BJ'[a)IeTI) IMOHATHUAMU IMIPABUJIIBHOI'O MHOT'OYTOJIbHUKA, JJIMHBI OKPYKHOCTH, JJIUHBI AYTH
OKPYXHOCTHU M PaJMaHHON MEPBI yIJla, YMETh BBIUUCIISATH IJIOMAAb KPyTa U €r0 YacTeil.
— IIpuMeHATh NOJTy4eHHBIE YMEHUS B IPAKTUYECKUX 3a/1a4ax.
— HaxoauTb ocu (WK HEHTPbI) CAMMETPHUH (PUTYD, TPUMEHSTD ABMIKEHHS IIJIOCKOCTH B POCTEHIINX
Cllydasix.
— IIpuMeHsTH NONMy4YEeHHbIE 3HAHUS HA IPAKTUKE — CTPOUTh MaTEMaTUYECKUE MOAEIN AJIs 3a]a4
peam,Hoﬁ KN3HU U TPOBOANTE COOTBETCTBYIOIIUEC BEIYUCIICHUSA C IPUMCHCHHUEM HO)IO6I/I$I n
TPUTOHOMETPHUUYECKUX (QYHKIUHU (TTOJIB3YSCH, I'7le HEOOXOIUMO, KAJIbKYJIATOPOM).



TEMATHYECKOE IIJIAHUPOBAHHUE

7 KJIACC
No HanmeHoBaHMe pa3jesioB H TeM NPOrpaMMbl KoanyectBo uacos JiekTpoHHbIe (LH(PPOBLIE) 00pPa30BaTeIbHbIE
n/m pecypcebl
BCEro | KOHTPOJIbHbIE NpaKTHYecKHe
padoTsl paboTsl
Paspen 1. IIpocreiiimue reomerpuyeckne GUrypbl 1 ux cpoiicrsa. 3mepenne reoMeTpu4ecKux BeJHYHMH.
1.1. | Ipocreiimme reoMeTpUYecKHe 0OBEKTH TOYKH MPSIMBIE, JIYH U YIJIbl, MHOTOYTOJIBHHK, JIOMAHAsL. 4
1.2. | CmexHbIC U BEPTUKAIBHBIC YIJIbL 3
1.3. | PaGora ¢ mpocTeimmMu 4epTexKaMH. 2
1.4. | Vi3MepeHue TMHEHHBIX U yTJIOBBIX BEIMYHH, BEIYHCICHHE OTPE3KOB U YIIIOB. 3
1.5. | Ilepumerp 1 monians GUryp, COCTABICHHBIX U3 IPSMOYTOJILHUKOB. 2 1
Hroro no pazzeny: 14
Pasgen 2. TpeyrojbHuKH
2.1. | TonsTHe O paBHBIX TPEYTOJBHUKAX H MEPBHUYHbBIC NPEACTABICHUS O PABHBIX (KOHIPYIHTHBIX) (UTypax. 1
2.2. | Tpu npu3HaKa paBeHCTBA TPEYTOIHHHUKOB. 2
2.3. | Ilpu3Haku paBeHCTBA PSIMOYTOJIHBIX TPEYTOIBHUKOB. 4
2.4. | CBoiicTBO Me/IMaHBI IPSMOYTOJIBHOTO TPEYTOIbHHUKA. 2
2.5. | PaBHOOepeHHBIE 1 PABHOCTOPOHHKE TPEYTONBHUKH. 2
2.6. | Ilpu3maxu u CBOiCTBA paBHOOEIPEHHOTO TPEYTOIBHUKA. 2
2.7. | IlpoTws GonbIe# CTOPOHBI TPEYTONBHIKA JIEKNT OONBIIHH yrodL. 1
2.8. | Ipocreiimrie HepaBeHCTBA B TEOMETPUH. 1
2.9. | HepaBeHcTBO TpeyroibpHHKA. 2
2.10. | HepaBeHCTBO JTOMaHO}A. 1
2.11. | IIpAMOYTOJBHEIIT TPEYTONBHAUK C yrioM B 30°. 2
2.12. | TlepBbie OHATHS O OKA3ATENLCTBAX B TEOMETPHI 2 1
Hroro mo pasneny: 22
Paspnen 3.I1apaiiensHble Npsivbie, CyMMa YIJIOB TPEYroJbHAKA
3.1. | INapamenbHble OpSMBIE, UX CBOHCTBA. 2
3.2. | Ilareiit noctynar EBkimupa. 1




3.3. | Hakpect nexaliiuie, COOTBETCTBEHHBIC H OJHOCTOPOHHHE YIJIbl (00pa30BaHHbIE P NEPECEUCHUH MAapAIUICIbHBIX NPIMBIX | 2
ceKkymiei).

3.4. | Ilpu3Hak mapaieIbHOCTH MPSAMBIX Yepe3 PABEHCTBO PACCTOSHUI OT TOUYEK OAHOU HPSIMOU 0 BTOPOH MPSIMOI. 3

3.5. | Cymma yrioB TpeyroJlbHHKa I MHOTOYTOJIBHHKA. 3

3.6. | BHewHue yriisl TpEyroibHEKA 3 1

HWroro no pazneny: 14

Pa3pen 4.0xpyKHOCTH M KpPYT. 'eoMeTpHuecKue NocTpoeH s

4.1. | OKkpyXHOCTb, XOPABI U AUAMETPBI, UX CBOHCTBA. 1

4.2. | KacarenbHast K OKPY)KHOCTH. 2

4.3. | OKpyXHOCTb, BIIUCAHHAS B YTOJL. 2

4.4. | Ioustue o 'MT, npumeHeHue B 3a/1a4ax. 1

4.5. | BuccekTpuca u cepeHHBINA NEePIICHANKYIIP Kak FeOMETPHIECKIE MECTa TOUeK. 2

4.6. | OKpY)XHOCTb, OMIMCAHHASI OKOJIO TPEYTOIbHUKA. 2

4.7. | BrimcanHas B TpeyroJIbHUK OKPY)KHOCTb. 2

4.8. | Ilpocreiimue 3a1a4i Ha TOCTPOCHHE. 2 1
Hroro no paszeny: 14
Pasgen 5. TloBTopenue u 06001eHNe 3HAHMIA.

5.1. | lloBropenue 1 0000IIEHNE OCHOBHBIX MOHATHH M METOJOB Kypca 7 Kiacca. 4 1
Hroro no paszeny: 4
OBUIEE KOJMYECTBO YACOB I10 I[TPOT'PAMME 68 5 0
8 KJIACC
Ne | HanmeHoBaHMe pa3/ieJioB U TeM MPOrpaMMBbl Kosnuectso 4acon JneKTpoHnbIe (LHPPOBLIE) 00pa3oBaTeIbHbIE
n/m pecypchl
BCEro | KOHTPOJIbHbIE NpaKTHYecKHe
padoTsl padoTsl

Pa3gen 1. YeTbIpéxyroabHUKH

1.1. | INapamrenorpamm, ero NpU3HaKU U CBOICTBA. 2

1.2. | YacTHble ciTyuan mapaieiorpaMMoB (IPSIMOYTOIBHIK, POMO, KBapaT), HX MPU3HAKA U CBOICTBA. 3

1.3. | Tpameuwust. 2

1.4. | PaBHOOOKas U NPSIMOYTOJIbHAS TPATICLIUH. 2

1.5. | YaBoenue Meauans. 1




1.6. | LlenTpanbHas CHMMETpPUS

Hroro no paszneny 12
Paznen 2. Teopema dajeca n TeopeMa 0 MPONOPIMOHATLHBIX 0TPe3KaX, MOJ00HbIE TPEYTOIbHUKH

2.1. | Teopema Paneca 1 TeOpeMa O HPOMOPLHOHAIBHBIX OTPE3KAX. 2
2.2. | CpenHsis TMHUS TPEYTrOJIbHHUKA. 2
2.3. | Tpamenusi, € CpemHss JIHHHUS. 2
2.4. | TlponopunoOHATBHBIE OTPE3KH, HOCTPOCHHE YETBEPTOrO MPOHOPLHOHAILHOIO OTPE3Ka. 2
2.5.. | ColicTBa LIEHTpa Macc B TPEYTOJIbHUKE. 1
2.6. | [lonoGHbIe TPEYTOIBHUKH. 2
2.7. | Tpu mpu3HaKa moo0Hs TPEYTrOJIBHHUKOB. 2
2.8. | IlpakTuyeckoe nIpuMeHEHHE 2
HUroro no paszueny: 15
Paspnen 3. Ilnomans. Haxosxkaenne niomaneii TpeyroJibHUKOB M MHOTOYT0JabHBIX (uryp. ILnomaau nogodusix ¢puryp

3.1. | ousarue 06 obmUIEH TEOPUH MIOMIAH. 1
3.2. | ®opMybl UL U0 TPEYTOJIbHUKA, TTapajieorpamMma 2
3.3. | OrHolneHwue TIOMAIeH TPEYroIbHUKOB C OOIIMM OCHOBAHHEM UITH OOLIEH BBICOTOM. 2
3.4. | Beruucnenue miomaeit CI0XKHBIX GUryp depe3 pa3OHeHne Ha YaCTH U JOCTPOCHHE. 2
3.5. | [lnomamu duryp Ha Kieryatoit Oymare. 1
3.6. | ITnomaau moxoOHEIX GHHTYD. 1
3.7. | BeruncieHue miomauei. 2
3.8. | 3amaum ¢ NPaKTHIECKHM COICPIKAaHUEM. 1
3.9. | Pemenue 3a1a4 ¢ HOMOIIBIO METO/Ia BCIIOMOTATENBHOMN IUTOMIA N 2
Hroro no paszgeny: 14
Paspen 4. Teopema IIudaropa u Hayajia TPUTOHOMETPUH

4.1. | Teopema [Tudaropa, e€ 10ka3aTeabCTBO U MPUMEHEHHE. ‘ 2




4.2. | Obparnas Teopema [Tudaropa. 2
4.3. | OnpezesneHne TPHTOHOMETPUYECKHX (YHKIHI OCTPOTO yIiia, TPHTOHOMETPHUECKHE COOTHOIIEHHS B PAMO yrOJILHOM 2
TPEYTOJIbHHKE.

4.4. | OcHOBHOE TPHTOHOMETPHUUECKOE TOKIECTBO. 1

4.5, | CooTHOMIECHHUsI MEXKTy CTOPOHAMH B IPSMOYTOJIbHBIX TPEYroJbHUKAX ¢ yriamu B 45° u 45°; 30° u 60° 3 1
Hroro no pa3neny: 10
Pasgen S. Yrubl B OKpY:KHOCTH. BniucanHbie U OnMcaHHbIe YeThIPeXyrojabHuku. Kacareabnbie k okpyxHocTu. Kacanue okpy:xxHocTu.

5.1. | BrucanHble 1 [EHTPAJIBHBIC YIJIbL, 2

YTOJI MEK/Ty KacaTeIbHO! 1 XOPIOH.

5.2. | VYrisl MexIy XOpaMu U CEeKyIIMH. 2

5.3. | BuncanHbIe ¥ ONHCAaHHBIC YSTHIPEXYTOIBHUKY, UX IIPU3HAKHI H CBOMCTBA. 2

5.4. | [IpumeHeHHe HTUX CBOWCTB IPH PELICHUH I€OMETPUYECKHX 3a/1a4. 2

5.5. | B3anMHOe pacmonoKeHne JIByX OKpPYKHOCTEH. 2

5.6. | Kacanue okpyskHOCTEIH. 3 1

Hroro mo pa3aeny: 13

Paspen 6. IloBTopenue, 06001eHHe 3HAHMIA.

6.1. | [ToBTOpEHHE OCHOBHBIX MOHATHI H METOIOB KYPCOB 7 1 8 KIIACCOB, 0000MICHIE 3HAHMIA. 4 1 ‘ ‘
Hroro no paszeny: 4

OBUIEE KOJMYECTBO YACOB I10 I[TPOT'PAMME 68 6 ‘ 0 ‘

9 KJIACC
Ne HanmenoBanue pasjaeioB ¥ TeM NPOrpaMmbl Kosnuecrso yaco JuieKTpoHnbIe (IHPPOBLIE) 00pa30BaTeIbHbIE
n/m pecypcenl
BCEro | KOHTPOJIbHbIE NpaKTHYecKHe
padoTsi padoTsl

Pa3gen 1. Tpuronomerpusi. TeopeMbl KOCHHYCOB M CMHYCOB. PemieHue TpeyroJibHUKOB.

1.1. | Onpenenenne TpuroHOMeTpuuecKuX GyHKIMit yriaos ot 0° 1o 180°. 2

1.2. | KocuHyc 1 cHHYC IPSIMOTO M TYTIOTO yIJIa. 2

1.3. | Teopema xocunycos. (O600mIEHHAsT) TEOpEMa CHHYCOB (C PaJiyCOM OIUCAHHOI OKPYKHOCTH). 3

1.4. | HaxoszaeHue JUIMH CTOPOH M BEJIMYHMH YTIIOB TPEYTOJIbHHKOB. 2




1.5. | ®opmyna miomaau TpeyroabHIKA Yepe3 ABE CTOPOHBI H yrOJ MEXKITY HHUMH. 2

1.6. | ®opmyna miomaan YeThIPEXYroIbHHUKA YEPEe3 €ro AUArOHAIH U YTOJl MEXLy HUMH. 2

1.7. | IIpakTideckoe NpUMEHEHHE JOKA3aHHBIX TEOPEM 3
Hroro no pazaeny 16
Pa3nen 2. IIpeodpasoBanue mogo6us. MeTpuyeckue COOTHOLICHHSI B OKPYKHOCTH

2.1. | Ionstue o mpeoOpa3oBaHUU TOIOONUS. 2

2.2. | COOTBETCTBEHHBIC 3JIEMEHTBI TIOJJOOHBIX (UTY. 2

2.3. | Teopema 0 POM3BEACHUH OTPE3KOB XOP/I, TEOpPEMa O MPOU3BEICHHH OTPE3KOB CEKYILHX, TeOpeMa O KBaJpare 3

KacaTeJIbHOM.

2.4. | IlpumeHeHNe B peLICHNN T'€OMETPHIECKUX 32124 3
Hroro no pasaeny 10
Pa3znen 3. BekTopbt

3.1. | Onpenenenne BEKTOPOB, CIOXKEHHE H PA3HOCTh BEKTOPOB, YMHOXKEHHE BEKTOPA Ha YUCIIO. 1

3.2. | Ousnueckuii ¥ reOMETPUYECKHII CMBICI BEKTOPOB. 1

3.3. | Pa3nosxenue BekTOpa MO ABYM HEKOJUTHHEAPHBIM BEKTOPAM. 2

3.4. | KoopuHathl BeKTOpA. 2
3.5. | CkanspHoe Ipon3Be/iecHHEe BEKTOPOB, €ro MPHMEHSHHE ISl HaX0KICHHUS JUTHH U YTJIOB. 2
3.6. | Penrenme 3a1a4 ¢ MOMOIIBIO BEKTOPOB. 2
3.7. | IlpumeHeHHe BEKTOPOB TS PELICHNS 3a/1a9 KHHEMATHKH X MEXaHHKH 2
Hroro mo pa3aeny: 12
Pasnen 4./lekapToBbI KOOPAMHATLI HA MJIOCKOCTH
4.1. | JlekapTOBBI KOOP/IMHATHI TOUEK Ha IIOCKOCTH. 1
4.2. | YpaBHEHHE IPIMOT. 1
4.3. | YrioBoii K0d()GHUIMEHT, TAHTEHC YIia HAKJIOHA, TTAPAIIeTIbHBIC 1 MEPICHANKYIIPHBIC TIPSIMBIE. 1
4.4. | YpaBHEHHE OKPYKHOCTH. 1
4.5. | Haxox/1eHHeKOOpANHATTOUEKIIEPECEUCHUSIOKPYKHOCTH U PSIMOIA. 1
4.6. | MeToJ KOOp/IMHAT NPH PEIICHUH FeOMETPHIECKHX 3a1ad. 2
4.7. | Ucnonp30BaHKe METO/1a KOOPMHAT B PAKTUYECKUX 3a1auax 2
Hroro no pasneny: 9
Paspen S. [IpaBuibHbIe MHOTOYTOJILHUKH. [JJINHA OKPY/KHOCTH M IUIOINA/AbL KPyra. Beruucienue niomasnei
5.1. | IlpaBuibHBIC MHOTOYTOJIBHUKH, BBIYUCICHHE HX JIEMECHTOB. ‘ 1




5.2. | Yucno pu AMHA OKPYKHOCTH. 1

5.3. | Jnuna 1yru OKpy»KHOCTH. 1

5.4. | Paguannas mepa yria. 1

5.5. | [nomaas Kpyra u €ro SJIeMEHTOB 2

(cexTopa U CerMeHTa).

5.6. | Beruncnenne mionrazeii Guryp BKIIOYAIOIIHX YJIEMEHTHI KPyTa. 2
Hroro no pasneny: 8
Pa3nen 6. /[BuikeHus MI0CKOCTH

6.1. | ITonsTHE O ABMKEHUU IIIOCKOCTH. 1

6.2. | IMapaienbHblii IEPEHOC, TOBOPOT U CHMMETPHSL. 2

6.3. | OcH ¥ LIEHTPBI CHMMETpPHH. 1

6.4. | Ilpocreiimme npuMeHeHNs B pEIICHNH 3a/1a4. 2
Hroro mo pasmeny: 6
Paznen 7. [loBTopenue, 06001enne, cucTeMaTH3AMS 3HAHMI

7.1. | loBTOpEHME OCHOBHBIX TOHATHI U METO/IOB KypcoB 7—9 KitaccoB, 0000IIEHHE U CHCTEMATH3alMs 3HAHUH. 0.25

7.2. | Ipocreiimie reoMeTpudeckue GUrypsl U HX CBOHCTBA. 0.25

7.3. | I3aMepeHne reoMeTpHIECKHUX BETHIHH. 0.5

7.4. | TpeyronbHHUKH. 0.5

7.5. | INapastenbHbIe U HEPICHTUKYIISIPHBIE TPSMBIE. 0.5

7.6. | OKpyKHOCTD H KPYT. 0.25

7.7. | I'eomMeTprdecKne MOCTPOCHHS. 0.25

7.8. | Yrusl B OKpYKHOCTH. BricaHHBIE U OIIMCAHHBIC OKPYKHOCTH MHOTOYTOJIBHUKOB. 0.25

7.9. | Ilpsimast m OKpY>KHOCTB. 0.25
7.10. | YeTsIpéXyroapHUKH. BricaHHbIC 1 OMICAHHBIC YETBIPEXYTOIBHUKH. 0.5
7.11. | Teopema Iludaropa n Hagana TPUrOHOMETPUH. PereHne 0OIMX TPEyroIbHUKOB. 0.5
7.12. | IlpaBuibHBIC MHOTOYTOIBHUKH. 0.25
7.13. | IIpeoOpa3oBaHus MIOCKOCTH. 0.25
7.14. | dewxenus. [lonobue. CummeTpus. 0.25
7.15. | Inomans. Berancnenue mnomazeii. [lnomanm nogoOHx Quryp. 0.25




7.16. | JlekapTOBBI KOOPAMHATHI HA TIIOCKOCTH. 0.5
7.17. | BekTOpbI Ha MIOCKOCTH 15
HWroro no pazneny: 7

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




ITHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
Ne Tema ypoka KounyecTBO 4acoB Buabi, popmbi
n/n KOHTPOJIS
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHe
padoThbI padoThI
1. 1
2. 1
3. 1
4. 1
1
6. 1
7. 1
8. 1
9. 1
10. 1
11. 1
12. 1
13. 1
14. 1
15. 1
16. 1
17. 1
18. 1
19. 1
20. 1
21. 1
22, 1
23. 1
24, 1
25. 1
26. 1
27. 1




28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52,

53.

54,

55.

56.

57,

58.




59. 1
60. 1
61. 1
62. 1
63. 1
64. 1
65. 1
66. 1
67. 1
68. 1
OBLIEE KOJIMYECTBO YACOBIIO |68 7
[TPOTPAMME
8 KUIIACC
Ne Tema ypoka KonuyecTBo 4yacos Buael, gopMmsl
n/n KOHTPOJISA
BCEr0 | KOHTPOJIbHBbIE | IPaKTHYeCKHe
padoThbI padoThI
1. 1
2. 1
3. 1
4. 1
S. 1
6. 1
1
1
9. 1
10. 1
11. 1
12. 1
13. 1
14. 1
15. 1
16. 1




17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.




48. 1
49. 1
50. 1
51. 1
52. 1
53. 1
o4, 1
55. 1
56. 1
o7. 1
58. 1
59. 1
60. 1
61. 1
62. 1
63. 1
64. 1
65. 1
66. 1
67. 1
68. 1
OBLIEE KOJIMYECTBO YACOB I1O |68 7
[TPOT'PAMME

9 KUIIACC
Ne Tema ypoka KosmmuecTBo yacos Buabl, popmer
n/n KOHTPOJISA
BCEr0 | KOHTPOJIbHBIEC | IPAKTHYeCKHe
padoThI padoThI

1. 1

2. 1

3. 1

4. 1

S. 1




10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.




37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57,

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.




68.

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIbBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA
7 KJIACC

BBenure cBoil BapuaHr:

8 KVIACC

BBenure cBoil BapuaHr:

9 KJIACC

BBenure cBoil BapuaHr:

METOAUYECKHUE MATEPHUAJIbI IJ151 YYUTEJIA
7 KJIACC

8 KUIIACC

9 KJIACC

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
7 KJIACC
8 KVIACC
9 KJIACC



MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOHECCA
YYEBHOE OBOPYJOBAHMUE
OBOPYJAOBAHME JIUIAA TIPOBEJAEHUSA ITPAKTUHYECKHUX PABOT
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