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IHHOACHUTEJIBHASA 3ATINCKA

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O KYPCA "T'EOMETPUSA"

PaGouas mporpamma o yuebnomMy kypcey "I'eomerpus” st oOyqarommxcs 7-9 kinaccoB pazpaboTana Ha
ocHoBe DerepaabHOro TOCYIapCTBEHHOTO 00pa30BaTEILHOTO CTaHJApTa OCHOBHOTO 00IIero 00pa3oBaHusI ¢
y4€TOM U COBPEMEHHBIX MUPOBBIX TPeOOBaHUM, MPEIBSBIIIEMBIX K MATEMaTHYECKOMY 00pa30BaHUIO, H
TpaIUIAiA POCCHIICKOTO 00pa30BaHMs, KOTOPhIE 00ECTIEYMBAIOT OBJIAJICHUE KIFOUEBHIMH KOMIIETEHIHSAMU,
COCTaBJISFOIIMMH OCHOBY JIJISl HETIPEPHIBHOTO 00pa30BaHUS M CAMOPA3BUTHS, & TAKXKE I[ETOCTHOCTD
OOMIEKYIBTYPHOTO, JINYHOCTHOTO U TIO3HABATEIILHOTO Pa3BUTHA 00yJaromuxcs. B mporpaMme yareHs! uaeu
u nosioxenus: Konnenmuu pa3BuTus MareMaTiHueckoro oopasoBanus B Poccutickoit @enepanuu. B snoxy
uudpoBoit Tpanchopmaimu Bcex chep 4eI0BEUECKOM NeITeTbHOCTH HEBO3MOXKHO CTaTh 00pa30BaHHBIM
COBPEMEHHBIM YeJIOBEKOM 0e3 0a30BOI MaTeMaTH4eCKOM MOATOTOBKU. YK€ B IIIKOJIE MaTEMATHKA CITYKUT
OTIOPHBIM MPEMETOM [Tl U3YUCHUST CMEKHBIX TUCIUILINH, a ITOCIIE IKOJIBI pealbHOH HE0OX0JMMOCTHIO
CTaHOBUTCS HENPEPHIBHOE 00pa30BaHKe, YTO TPeOyeT MOJHOIIEHHOM 0a30B0i 00111€00pa3oBaTeIbHON

IIOATOTOBKH, B TOM YHCJIC MaTeMaTHUIECKO.

3T0 00YCIOBIEHO TE€M, YTO B HAIIIM JIHU PACTET YUCIIO MpodeccHil, CBI3aHHBIX C HETTOCPEICTBEHHBIM
MIPUMEHEHHEM MaTEeMaTHKU: U B cpepe S5KOHOMUKH, U B OM3HECE, U B TEXHOJOTHYECKHX 00JIacTsX, U Jaxe B
rymaHuTapHbIx cepax. Takum oOpa3om, Kpyr MIKOJBHUKOB, /1151 KOTOPBIX MaTeMaTHKa MOKET CTaTh
3HAQYUMBIM IIPEIMETOM, PACHIUPSIETCS.

[IpakTryeckas 1Mojae3HOCTh MaTEMATHKU 00YCIIOBIIEHA TEM, UTO €€ MPEAMETOM SIBIISIFOTCS
(GyHIaMeHTaJIbHbIE CTPYKTYPBI HAIIEr0 MUPA: IPOCTPAHCTBEHHBIE ()OPMBI U KOJIMYECTBEHHBIE OTHOIIEHUS OT
IIPOCTEHIINX, YCBAUBAEMBIX B HEIIOCPEICTBEHHOM OIIBITE, JI0 JOCTATOYHO CJIOKHBIX, HEOOXOAUMBIX JUIS
Pa3BUTHs HAy4YHBIX U NPUKIAJAHBIX NUICH. be3 KOHKPETHBIX MaTEMaTUYECKUX 3HAHUM 3aTPyIHEHO IOHUMaHUE
IIPUHIIMIIOB YCTPOUCTBA U UCTIOJIB30BAaHUS COBPEMEHHON TEXHHUKH, BOCIIPUATHE U MHTEPIIPETALUs
pa3HO00Opa3HON colMabHON, SKOHOMUYECKOH, NOIUTHYECKOH HH(popMauy, Mano3(p(heKTUBHA
IIOBCEIHEBHAS NIPAKTUYECKasl NeATeNbHOCTh. KaxkIoMy 4eloBeKy B CBOEH KU3HU IPUXOJUTCS BBIIIOJIHATD
pacy€Thbl U COCTABIIATH AJITOPUTMbI, HAXOIUTh U IPUMEHATH (POPMYIIbI, BJIAAETh IPAKTUYECKUMU IPUEMaMU
reOMEeTPUYECKUX U3MEPEHUI U IOCTPOSHUM, YNTaTh HH(OPMALMIO, IPEACTaBICHHYIO B BUJIE TaOJIuII,
IMarpaMM M rpaukoB, XKHUTh B YCIOBUSAX HEONPEIEIEHHOCTH U IOHUMATh BEPOSTHOCTHBIN XapakTep
CIIy4aifHbIX COOBITHIA.

OpHOBpeMEHHO ¢ paciipeHueM cdep MPUMEHEHUsT MaTeMaTHKU B COBPEMEHHOM o01ecTBe BCE Ooiee
Ba)KHBIM CTAHOBHUTCSI MATEMAaTUYECKHUI CTUJIb MBIIIJICHUS, IPOSIBIIIOMIUNACS B ONPEACIEHHBIX YMCTBEHHBIX
HaBbIKax. B mpouecce uzyueHus MaTeMaTHKHU B apceHall MPUEMOB U METOJIOB MBIIILIICHUS YEIOBEKa
€CTECTBEHHBIM 00pa30M BKIIOUAIOTCSA MHIAYKLUA U ACTYKIHs, 0000IIeHNe U KOHKPETU3AIlHs, aHAIN3 U
CUHTE3, Kaccu(UKalus U CUCTeMaTH3aIus, adbcTparupoBanue u anajaorus. O0beKThl MaTEMaTHUYECKUX
YMO3aKIJIFOU€HH, MPaBUJIa UX KOHCTPYHUPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTHUYECKUX ITOCTPOCHMUIA,
CHOCOOCTBYIOT BBIpaOOTKE YMEHHS (OPMYIHPOBATH, 00OCHOBLIBAThH U IOKA3bIBaTh CY)KJICHHS, TEM CaMbIM
Pa3BHUBAIOT JIOTHYECKOE MBIIIIIEHHE. Bemyias poiab npuHaaIeKUT MaTeMaTHKe U B JOPMUPOBAHUHT
AITOPUTMUYECKON KOMIOHEHTHI MBIIILJICHHUS] ¥ BOCOHUTAHUH YMEHUN JIEHCTBOBATH M0 33JaHHBIM aITOPUTMAaM,
COBEPIIICHCTBOBATh M3BECTHHIE U KOHCTPYHPOBATH HOBEIE. B mpoiiecce pemieHus 3a1a4y — OCHOBOM y4eOHOM
NEeSITeNFHOCTH Ha yPOKaX MaTeMaTHKU — PAa3BUBAIOTCS TaKXKE TBOpPYECKasl M MPUKIIAIHAS CTOPOHBI
MBIIILICHUS.

O6y‘IeHI/IC MaTeMaTHKe Ja€T BO3MOXKHOCTh Pa3BUBATh Y o6yqafoumxc;1 TOYHYIO, PAllUOHATIbHYIO U
HH(bOpMaTHBHyIO p€4b, YMCHUC OT6I/IpaTL HanboJee HoAXO AN E A3BIKOBBIC, CUMBOJIMYCCKUC, rpa(bnqecm/le
CpCAcCTBA I BBIPAKCHUS Cy)KI[GHI/Iﬁ U HarjisiAHOTO UX MPCACTABJICHUA.

Heo0x01uMbIM KOMIIOHEHTOM 001IIeH KyJIbTYPhl B COBPEMEHHOM TOJIKOBAaHMH SIBJISIETCS 001Iee 3HAKOMCTBO



C ME€TOAaMM IIO3HaAHUA I[GP'ICTBHTGJIBHOCTI/I, IpeaACTaBJICHUEC O IPCAMETC U METOJaX MATCMATHUKHU, UX OTJIMYUHH
OT MCTOOB APYIUX CCTCCTBCHHLIX U 'YMAHUTAPHBIX HAYK, 00 0COOEHHOCTSIX MNPUMCHCHUA MAaTCMAaTUKH 11
peleHus HayYHbIX U MPUKIATHBIX 3a1a4d. TakuM o0pazom, MareMaTnyeckoe 0Opa3oBaHue BHOCUT CBOM
BKJIaJ1 B (hopMupoBaHHE OOIIEH KyIbTYphl YeIOBEKA.

N3ydeHne MaTeMaTHKH TaKXKe CIIOCOOCTBYET ICTETUYECKOMY BOCTIMTAHHIO YEJIOBEKA, TOHUMAHUIO
KpPacoThl M M3SIECTBA MATEMATUUECKUX PACCYKICHUN, BOCIIPUATHIO TEOMETPUUYECKUX (OPM, YCBOCHHUIO
WJIEU CUMMETPHH.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA "I'EOMETPUA"

«MaTeMaTuKy y’Ke 3aTeéM y4UThb HaJ0, YTO OHA YM B MOPSAJOK MPUBOJAUT, — MHUCAT BETUKHUN PYCCKUI
yuenbli Muxaun BacunseBuu JIomoHOCOB. 1 B 3TOM COCTOHT 0J1HA M3 JIBYX LieJiel 00ydeHUSI TEOMETPUHU KaK
COCTaBHOM YaCTU MaTEMATHKH B IIIKOJIE. DTOU 1€ COOTBETCTBYET JI0Ka3aTeIbHasl TUHUS MIPEOIaBaHUS
reomeTpun. Ciieyst mpeacTaBIeHHON pabodeil mporpaMMe, HaYMHAas C CEABMOTO KJlacca Ha ypoKax
TEOMETPUH 00YJAIONTUNCS YIUTCS TIPOBOIUTH JOKA3aTEeIbHbBIE PACCY)KICHUS, CTPOUTD JIOTUIYECKHE
YMO3aKIIFOUEHUS, I0KA3bIBATh UCTUHHBIE YTBEPAKIACHUS U CTPOUTH KOHTP MPUMEPHI K JIOKHBIM, TPOBOJUTH
PaCCYXKJIEHUSI OT «IPOTUBHOTOY», OTINYATh CBOMCTBA OT MPU3HAKOB, (DOPMYITHPOBATH OOpAaTHBIE
YTBEPKICHHS. YUCHHUK, OBJIAJIEBITUIA UCKYCCTBOM PAcCyX/1aTh, OyJET MPUMEHSTh €r0 U B OKPYXKAIOIICH
JKU3HU.

Kaxk nucan reomerp u nexaror Urops @enoposny LapsiruH, «1r01bMH, IOHAMAIOIIMMH, YTO TAKOE
JI0Ka3aTeNIbCTBO, TPYIHO U AK€ HEBO3MOKHO MaHUITYJIUPOBaTh». M B 3TOM COCTOUT BaxkHOE
BOCIIUTATEIBHOE 3HAYCHUE N3YYEHUS TEOMETPUH, IPUCYIIIEE MMEHHO OTEYECTBEHHON MaTEMaTUYECKON
uikosie. BMecte ¢ TeM aBTOpBI IPOrpaMMBbI IPEAOCTEPETalOT YUUTENS OT U3JIUIIHEro Gopmalin3mMa, 0COOEHHO
B OTHOILICHUH Havyal U OCHOBaHUi reoMetpun. @paniry3ckuil maremaTuk JKaH /[peloHHE 110 3 TOMY MOBOLY
BbICKa3aJcs Tak: «UTo KacaeTcs IeIMKaTHOM MPpoOiieMbl BBEACHUS «aKCHOM», TO MHE Ka)KeTCsl, 4TO Ha
MEPBBIX MOpax HYXKHO BOOOIIE N30eraTh MPOM3HOCUTH CaMo 3TO ¢I0BO. C APYyroif *e CTOPOHBI, HE CIIEAYEeT
YIYCKaTh HU OJIHOM BO3MOXKHOCTH JaBaTh MPUMEPHI IOTUYECKHUX 3aKIIOYCHHH, KOTOpbIE Ky/a B OOJIbIIeH
Mepe, 4eM HJIes aKCUOM, SIBJISIIOTCA UCTUHHBIMU U €IMHCTBEHHBIMU JBUTATENIIMU MAaTEMaTUYECKOTO
MBIIUICHUSI.

Bropoii nenbro u3ydeHust reOMETPHH SIBIISICTCS HCIOIb30BaHKE €€ KaK MHCTPYMEHTA ITPH PELICHHH KaK
MaTeMaTH4eCcKuX, TaK ¥ MPAKTUYECKUX 3a/1a4, BCTPEUAIOUINXCS B peasbHON sKU3HH. OKOHYMBIIHNIT KypC
r€OMETPUH LIKOJIBHUK JI0JDKEH OBITh B COCTOSHHU ONPEACIUTh TEOMETPHUYECKYIO (DUTYPY, ONHCATh CIIOBAaMU
JTaHHBIN YepTEK UM PUCYHOK, HAWTH TUIOLIA (b 3eMEJILHOTO YUacTKa, PACCYUTATh HEOOXOJUMYIO JITHHY
OIITOBOJIOKOHHOTO Kaless WM Tpedyemble pa3Mephl Tapaka Juis aBTOMOOWIsl. DTOMY COOTBETCTBYET BTOpas,
BBIYMCIIMTENbHAS JIJMHUS B U3y4EHUH T€OMETPUH B IIKoJIe. /laHHas pakTHUeCKask JIMHUS SBJISIETCSI HE MEHee
BaxHOH, yeM nepBas. Emé [Inaron npennuceiBai, yToObl «rpaxaaHe [IpekpacHOro ropojaa H1 B KOeM
cllyyae He OCTaBJISUTH T€OMETPHUIO, BE/Ib HEMAJIOBAXKHO J1aXke MOOOYHOE €€ MPUMEHEHHE — B BOCHHOM JIeJie
711a, BIIPOYEM, M BO BCEX HayKax — JUIs JYYIIEro UX YCBOCHHUS: Mbl Be/Ib 3HAaeM, Kakas OECKOHEUHas pa3HUIla
CYIIECTBYET MEX/y YEJIOBEKOM IMPHUUYACTHBIM K F€OMETPUH U HEMPUYACTHBIMY. J{JIs1 3TOr0 yuuTesto
PEKOMEHyeTcs MoI0MpaTh 3a/1aui MPAaKTUYECKOTO XapakTepa JUlsl pacCMaTpUBAaEMBbIX TE€M, YUUTh JIeTeH
CTPOMTH MaTEMaTHUECKHE MOJIEIN PEATbHbIX )KMU3HEHHBIX CUTYAIMH, TPOBOIUTH BHIYHUCIICHUS U OLICHUBATh
aJIeKBaTHOCTh MOJY4€HHOTO pe3ynbraTa. KpaiiHe BakHO MOAYEPKUBATDH CBSA3U T€OMETPUHU C IPYTUMHU
npeaMeTaMu, MOTUBUPOBATH HCIIOJIb30BATh ONPEIEICHUS T€OMETPUUECKUX (PUTYP U TOHATHUH,
JI€MOHCTPUPOBATh IPUMEHEHHE TIOTYUYEeHHBIX YMEHUN B (PU3UKE U TEXHUKE. DTU CBSA3U HauboJiee IpKo
BUJIHBI B TeMax «Bekropb», «TpuroHoMmerpudeckue COOTHOIIEHUs», «Metoa koopauHat» u «Teopema
[Tudaropay.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJTAHE



CornacHo yueObHOMY TUIaHy B 7—9 Kiaccax u3y4aercs: ydeOHbINH Kypc «I'eoMeTpHs», KOTOPBINA BKIIOUAET
CIIEAYIOIINE OCHOBHBIE pa3/ielibl coaepxkanus: «I'eomeTpuueckue GUrypsl U X CBOUCTBay, «M3mepenune
IrEOMETPUUECKUX BEJIMYMHY, @ TAKXKE «/eKapTOBbI KOOPAMHATHI HA IJIOCKOCTUY, «BekTophl», «JIBHXKEHUS
wiockoct» U «IIpeobpazoBanus mog00us».

Y4eOHbIi MJ1aH MpeaycMaTpuBaeT U3ydeHHe TeOMETPUH Ha 6a30BOM YPOBHE, UCXOJIS U3 HE MeHee 68
y4eOHBIX 4acOB B yU€OHOM roJy, BCETo 3a TpH rofa oOydeHuss — He menee 204 Jacos.



COJAEPKAHME YYEBHOTI'O KYPCA "I'EOMETPUSA"

7 KJIACC

HavansHnele nouaTus reomerpun. Touka, npsimasi, OTpe30K, JIyd. YToJ. Buasl yrios. Beprukaibsbie u
CMeXHBbIE YIibl. buccektpuca yria. JIomanas, MHOroyroJibHUK. IlapanienbHOCTh U IEpIEeHAUKYIIPHOCTD
MIPSAMBIX.

CumMmetrpuusnble Gurypsl. OCHOBHBIE CBOMCTBA 0ceBOM cuMmMmeTpuu. [IpuMepsl cuMMeTpun B OKpYKarolieM
MHpE.

OcHOBHBIE IOCTPOEHUS C IOMOILBIO LIUPKYJIS U IuHelku. TpeyronbHuk. Boicota, Meanana, Ouccekrpuca,
UX CBOWCTBA.

PaBHOOeIpeHHBIN U paBHOCTOPOHHUH TpeyroJibHUKU. HepaBeHCTBO TpeyroibHHKA.

CpoiicTBa U PU3HAKU PaBHOOEPEHHOTO TpeyrojbHuKa. [Ipr3HaKu paBeHCTBA TPEYTrOJIbHUKOB.

CpoiicTBa U MPU3HAKK NMapaJlIesIbHBIX TpsiMbIX. CyMMa yIiioB TpeyrojibHUKa. BHenHue yris
TPEYroJbHUKA.

[IpsimoyromnbHbIi TpeyronbHUK. CBOMCTBO MeINaHbl MPSMOYTOJIBHOTO TPEYTOJIbHHUKA, TPOBEIEHHOM K
runorenyse. [Ipu3Haku paBeHCTBa NPSIMOYTOJIbHBIX TPEYTOJbHUKOB. [IpSIMOYTOJIbHBIN TPEYTOJBHUK C YTIIOM
B 30°.

HepaBeHncTBa B reoMeTpuu: HEPaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMaHOM, Teopema o
OoJibIieM yriie u O0JbIIeH CTOPOHE TpeyrobHUKA. [lepneHauKysap U HaKJIOHHAS.

I'eomerpuueckoe mecto Touek. buccekTpuca yria u cepeIuHHBIN NEPIEHIUKYISAP K OTPE3KY Kak
F€OMETPUUYECKHE MECTA TOYEK.

OKpyXHOCTb M KpPYT, XOpAa U AUaMeTp, X CBOMCTBA. B3auMHOE pacnosiokeHue OKpY>KHOCTH U MPAMOM.

KacarenbHas u cekymas Kk okpyxHOCTH. OKpy>XKHOCTb, BIIUCAaHHAs B yroj. Bnucannas u onucanHas
OKPY>KHOCTH TPEYroJIbHUKA.

8 KVIACC

Yereipéxyronpauku. [lapamienorpamm, ero npu3Haku U CBOWCTBA. YacTHBIE ClTydan MapajiieiorpaMMOB
(IpsAAIMOYTOJILHUK, pOMO, KBaJIpaT), UX MPHU3HAKK U CBOWCTBA. Tpanernws, paBHOOOKas Tpareius, e€ CBOUCTBa
1 nipusHaky. [IpsMoyronbHast Tparemws.

Mertoa ynBoenus menuansl. LleHTpanbHas cummerpus. Teopema Daneca u Teopema 0 MPONOPIHOHATBHBIX
OTpe3Kax.

CpenHuie TMHUU TPEYroJbHUKA U Tpanenuu. LleHTp Macc TpeyrojabHHKa.

[ToroOue TpeyroibHUKOB, KOpuiueHT mogoous. [Ipuznaku nogoous TpeyroibHUKOB. [IpumeHeHne
10100us TIPH PEIICHUH MPAKTUYCSCKHUX 3a/1a4.

CpoiicTBa iomaeit reometpudeckux ¢puryp. opMyIsl A NIOMAAN TPEYTOIbHIKA, Tapaieorpamma,
pomba u Tpanenuu. OTHOLIEHUE TUIOIAAeH MOJ0OHBIX QUryp.

Brruncnenue miomaseil TpeyrolbHUKOB U MHOTOYTOJIBHUKOB Ha KIIET4aTo Oymare.

Teopema [Tudaropa. [Ipumenenue reopems! [ludaropa npu pemeHnn mpakTHUECKUX 3a1a4.

CuHyc, KOCHHYC, TAHT€HC OCTPOTO yria MPSMOYrOJbHOTO TpeyroibHuKa. OCHOBHOE TPUTOHOMETPHUYECKOE
TokJecTBO. Tpuronomerpuueckue GpyHkuuu yriaos B 30°, 45° u 60°.

BrivcaHHbIE M IEHTPAJIBHBIE YIUIBI, YTOJI MEKY KacaTelbHOW U XOpAOM. YTIIbl MEXAY XOpJAaMu U
CEKyIIMMU. BrincaHHble U ONMCaHHBIE YETHIPEXYTOJIBHUKY. B3auMHOE pacrionokeHne JByX OKpYKHOCTEM.
Kacanue okpyxxnocreit. O0mmue kacaTenbHble K JBYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yrioB oT 0 10 180°. OcHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO. POPMYJIBI
MIPUBEACHHUS.



Pemenue TpeyrosisHIKOB. Teopema KOCHHYCOB U TeOpeMa CHHYCOB. PellieHue MpakTHYeCcKHX 3a/1a4 ¢
HCII0JIb30BAHUEM T€OPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[Ipeo6pazoBanne mompoous. [1ogo0re COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 pOU3BEICHUU OTPE3KOB XOPJI, TEOPEMBI O IPOU3BEACHHH OTPE3KOB CEKYIIHX, TEOpEeMa O
KBaJpaTe KacaTeJIbHOM.

BexTop, mimHa (MOIy1b) BEKTOpA, COHAMPABIICHHBIE BEKTOPBI, IPOTUBOIIOJIOKHO HAITPABICHHBIE BEKTOPHI,
KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OTIEPALIMK HAJl BEKTOpaMH. Pa3iioxeHne BEKTOpa 1o IByM
HCKOJIJIMHCAPHBIM BCKTOPAaM. KOOpI[I/IHaTLI BCKTOpA. CKaJI?IpHOG IMPOU3BCACHUC BCKTOPOB, IPUMCHCHUC JIA
HaxXO0XXIACHUA JJIUH U YIJIOB.

JlexapTOBBI KOOPAMHATHI HA IIJIOCKOCTH. Y PaBHEHHUSI IPSIMOU M OKPYKHOCTH B KOOPJAMHATAX, [IEPECEUEHUE
OKPYXXHOCTEH M NpsIMBbIX. MeTO1 KOOpAMHAT U €ro IPUMEHEHHE.

[IpaBuiIbHBIE MHOTOYTOJIBHUKH. JJIMHA OKPYKHOCTH. ['pagycHas U paguaHHas Mepa yriia, BBIYUCICHUE
JUIMH YT OKpykHOcTe. [lnomane kpyra, ceKropa, CEerMeHTa.

JIBUKEeHMsI MIJIOCKOCTU M BHYTPEHHUE CUMMETpUU QUTyp (371eMeHTapHble npezcTasienus). [lapamiensasiii
nepeHoc. [IoBopor.



IIVIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATHI

OcBoenue yueOHOTO Kypca «['eoMeTpus» TOJKHO 00eCIeYrBaTh JOCTIKEHHUE Ha YPOBHE OCHOBHOTO
o0m1ero 00pa3oBaHUs CIEIYIOMNUX JIMIHOCTHBIX, METAIIPEIMETHBIX U MPEMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaTOB:!

JIMYHOCTHBIE PE3YJIBTATbBI

JIMIHOCTHBIE PE3yJIbTAaThl OCBOCHHS IMPOTrPaMMbl y4eOHOTO Kypca «['eoMeTpus» XapaKTepU3yrOTCS:

IMaTpuoTHYeCKOe BOCIUTAHME:

MPOSBJICHUEM HUHTEPECA K MPOULIOMY U HACTOSIIIEMY POCCHUICKOM MAaTEMATUKH, IEHHOCTHBIM OTHOLLIEHHEM
K JIOCTHKEHUSAM POCCHICKMX MATEMATUKOB U POCCUMCKON MAaT€MaTUYECKOM IIKOJIbI, K HCTIOJIb30BAHUIO ATUX
JTOCTH)KCHHM B IPYTrUX HayKaX U MPUKIATHBIX chepax.

I'paxnaHckoe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITTOJTHCHUIO 00SI3aHHOCTEH rpaskJaHIHA U PEATU3alliN €ro MpaB, MPEACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBAX (DYHKITMOHUPOBAHUS PA3TUIHBIX CTPYKTYP, ABICHUH, TPOLICIYP TPAKIAHCKOTO
obmecTBa (BEIOOPHI, OMTPOCHI U TIP.); TOTOBHOCTBIO K OOCYXJIEHUIO 3TUYECKUX MTPOOIIEM, CBSI3aHHBIX C
MPAKTUICCKUM MMPUMEHEHHEM JIOCTHKCHHUH HayKH, 0CO3HAHUEM BXXHOCTH MOPAITBHO-ITHYECKUX TPUHIIAIIOB
B JEATEIBHOCTH YUYEHOTO.

TpynoBoe Bociutanue:

YCTaHOBKOW Ha aKTMBHOE Y4aCTHE B PEIICHUH NMPAKTUYECKHUX 33]1a4 MaTEMaTHYECKOW HAIIPaBJIEHHOCTH,
0CO3HaHMEM Ba)KHOCTU MaTeMaTHYECKOro 00pa30BaHMsI Ha MPOTSKEHUN BCEH XKU3HU Ul yCIIEIIHON
po(hecCHOHAIBHON AEATEIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUI;

OCO3HaHHBIM BBIOOPOM U IOCTPOEHUEM MHIUBHYalbHON TPAeKTOPUU 00pa30BaHMs U )KU3HEHHBIX [UIAHOB
C Y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH.

JcTeTHYECKOE BOCIIUTAHHUE.
CIOCOOHOCTBIO K AMOIIMOHATLHOMY U ACTETHYECKOMY BOCTIPUATHIO MaTEMaTHIECKUX 0OBEKTOB, 3a/1a4,
pelieHui, pacCyXICHHI; YMEHHUIO BUJIETh MaTeMaTHUECKUE 3aKOHOMEPHOCTH B HCKYCCTBE.

HCHHOCTH HAYYHOI'o MO3HAHMUA:

OpI/IeHTaHPIeﬁ B JICATCIBHOCTH HA COBPEMEHHYIO CUCTEMY HaYYHBIX HpCI[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX
3aKOHOMCPHOCTAX pa3BUTHA YCJIIOBCKA, IMTPUPOIAbI 1 O6H.[€CTBa, MMOHHMaHUEM MaTeMaTHYeCKOI HAaYKH KakK
C(bepLI YEJI0BEUCCKOM JACATCIIBHOCTH, 3TAIIOB eé Pa3BUTHA U 3BHAYUMOCTH IJISL PA3BUTUA HIUBUJIU3Al[UU;

OBJIaJICHUEM SI3bIKOM MaTEMaTHUKU 1 MaTeMaTUUECKOM Ky.]'[LTypOﬁ KaK CpCACTBOM IIO3HAHUA MUPA,

OBJIaACHUCM HpOCTCﬁIlIPIMPI HaBBIKAMHU HCCJIEA0BATEIbCKOM JAEATEIBHOCTH.

du3nyeckoe BoCMUTaHue, POPMHPOBAHNE KYJIbTYPbI 310POBbSI H YMOIHOHAJIBLHOTO 0J1aArONMOIYYHsI:

TOTOBHOCTBIO IPUMEHSITh MAaTEMATUYCCKUE 3HAHKS B UHTEPECAX CBOETO 3/I0POBbS, BEACHUS 3JJ0POBOTO
oOpa3a XHU3HH (3I0pOBOE MUTAHUE, COATIAHCUPOBAHHBIN PEXKUM 3aHATHI U OTIIbIXA, peryispHas puzndeckas
aKTUBHOCTb);

c(hOpMUPOBAHHOCTHIO HaBbIKa pehIeKCHH, IPU3HAHUEM CBOETO IpaBa Ha OIIMOKY M TaKOTO e MpaBa
JPYroro 4yenoBeKa.

IK0JIOrHYeCcKOoe BOCIINTAHHE:

OpHUEHTAIlNe Ha TPUMEHEHNE MAaTeMAaTUYECKUX 3HAHUMN IS PEIIeHuUs 3a7a4 B 00JIaCTH COXPAaHHOCTH
OKpYKaIoIIel Cpe/Ibl, MIAaHHPOBAHKS MOCTYIKOB U OIICHKH X BO3MO>KHBIX TIOCIEACTBHM I OKPYKAIOIIEH
Cpebl;

OCO3HAaHHEM TTI00ATHHOTO XapaKTepa SIKOJIOTHIECKUX MPOOIEM U IyTeH UX PEIICHHUS.

JInyHOCTHBIE pe3yabTaThl, 00eceYHBAIOIINE AJANTANMI0 00y4a0IIerocsi K U3MeHSI0LIHUM CS
YCJI0BHAIM COLMATBHOM M NPUPOAHON cpeabl:



— TI'OTOBHOCTBIO K HCfICTBHSIM B YCJIOBUAX HGOHpGI[GHéHHOCTI/I, MOBBIIICHHUIO YPOBHA CcBOCH
KOMIICTCHTHOCTH 4CPEC3 NPAKTUICCKYIO ACATCIIbBHOCTD, B TOM YHUCJIC YMCHUC YUYUTHCA Y APYIrUX JIIOI[GI;'I,
HpI/IO6peTaTb B COBMECTHOI ACATCIIbHOCTH HOBBIC 3HAHUW S, HABBIKHM 1 KOMIICTCHIMU M3 OIIbITA APYTUX;

— HEOOXOIUMOCTHIO B (JOPMHUPOBAHUH HOBBIX 3HaHUH, B TOM 4ncie (JOpMYIUPOBATh UACH, IIOHATH,
TUIOTE3bl 00 00BEKTaxX U SIBJICHUSIX, B TOM YHUCIIC paHee He U3BECTHBIX, 0CO3HABATH JE(PHUIIUTHI
COOCTBEHHBIX 3HAHUW ¥ KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE PAa3BUTHUE;

— CcI0cOOHOCTHIO OCO3HABATh CTPECCOBYIO CUTYAIIHMIO, BOCIPUHIMATD CTPECCOBYIO CUTYAIIHIO KaK
BBI30B, TPEOYIOMNN KOHTPMEpP, KOPPEKTUPOBATh MPUHUMAEMbIE PEIIEHUS U ACHCTBUS, (GOPMYITHPOBAThH
Y OLIEHUBATH PUCKU U MOCIIEACTBUS, (OPMUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIBTATHI

MetanpeameTHble pe3yiabTaThl 0CBOEHUS POTpaMMbl yueOHOTO Kypcea «I'eoMeTpus» xapakTepu3yroTcs

OBJIAJICHUCM YHUBEPCA/IbHbIMU RO3HABAM E/IbHbBIMU ()eﬁcmeuﬂmu, YHUBEPCAIbHHBIMU KOMMYHUKAMUBHBIMU

0eticmeUsMU U YHUBEPCATbHLIMU PEYIAMUGHBIMU OCliCIEUAMU.

1) Vuueepcanvuvie noznasamenvnuie oeticmeus obecneuusaiom opmuposanue 6a306bix KOCHUMUBHBIX

npoyeccos odoyuarowuxcs (0ceoenue Memoo08 NOZHAHUL OKPYHCAIOWe20 MUPA, NPUMEHEHUE TI02ULEeCKUX,
UCce008amenbCKux onepayull, ymeHuii pabomams ¢ uHgopmayueli).

Ba3oBble Jornuyeckue aAeiicTBUA:

— BBISIBJISTH M XapaKTE€pPU30BaTh CYIIECTBEHHbIE MPU3HAKU MaTeMaTHYECKUX 0OBEKTOB, OHATHUH,
OTHOIICHUI MEXy MOHATUAMU; GOPMYIUPOBATH OMPEIeNICHUS IOHATU; yCTaHABIUBATh
CYIIECTBEHHBIN MPHU3HAK KJIaccu(PUKAIIMN, OCHOBAHUS [l 00001EHUs M CPaBHEHUS, KPUTEPUU
MIPOBOJMMOTO aHAIH3a;

— BOCIPUHUMATh, GOPMYIHPOBATH U MPeoOPa30BBIBATH CYXKACHUS: YTBEPIUTEIIbHbIE U
OoTpuLaTeNIbHbIE, EAMHUYHbIC, YaCTHBIE U OOIINE; YCIOBHBIE;

— BBISBJISITH MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS B (PaKTax, TaHHBIX,
HaOIOICHUSAX U YTBEPKACHUSX; TIpeuIaraTh KPUTEPHUH JUIsl BBISIBJICHHS 3aKOHOMEPHOCTEH U
MPOTHUBOPEUHIA;

— [ACJIaTb BbIBOABI C UCIIOJIb30BAHUCM 3dKOHOB JIOTUKH, ACAYKTHBHBIX U UHAYKTHBHBIX
YMOSaKJIIO‘{eHI/Iﬁ, YM033.KJ'II-O‘IGHI/II71 I10 aHaJIOT'HH,

— pa30upaTh A0Ka3aTeNbCTBA MATEMATUYECKUX YTBEPKICHHUH (IIPsIMbIE U OT MPOTHUBHOIO), IPOBOIUTH
CaMOCTOSITENIbHO HECTIOKHBIE TOKA3aTEIbCTBA MaTEeMAaTUUECKUX (DAKTOB, BHICTPAUBATh apTyMEHTAIIHIO,
MIPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

— BBIOMpATh cr10co0 penieHns ydeOHoM 3aJauu (CpaBHUBATh HECKOJIBKO BapUAHTOB PELICHNS,
BbIOMpATh HanboJIee MOAXOAAIINI ¢ Y4ETOM CaMOCTOSITENILHO BBIJIEICHHBIX KPUTEPHEB).

Ba3oBrble ucciaenoBarTe/bLCKHe JelCTBUA:

— HCIIOJIb30BAaTh BOIIPOCHI KaK HCCJIeI0BAaTEIbCKUN HHCTPYMCHT IIO3HAHUA; (bOpMy.]'IHpOBaTB BOIIPOCHI,
q)HKCprIOH_II/IC MpOTUBOPCUUC, HpO6HCMy, CaMOCTOATCIIbHO YCTaHABJIMBATH HCKOMOC U JIAHHOC,
q)OpMI/IpOBaTB TUIOTE3Y, apryMCHTUPOBATL CBOIO IMMO3UIIUIO, MHCHHC,

— TPOBOJMTH MO CAMOCTOSITEIILHO COCTABJICHHOMY TUIAHY HECJIOKHBIM SKCIICPUMEHT, HEOOIIbIIIOE
HCCIICIOBAHUE M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHIeCKOr0 00ObEKTa, 3aBUCUMOCTEH 00BEKTOB
MeXIy co00ii;



— CaMOCTOATENILHO (JOPMYITUPOBATH 00OOIIEHHUS U BBIBOIBI IO PE3yIbTaTaM MPOBEAEHHOTO
HaGJ’IIOI[eHPUI, HCCiICa0BaHHuA, OLICHUBATh I[OCTOBepHOCTb HOHy‘IeHHbIX pe3y.]IBTaTOB, BBIBOJAOB U
0000IIIEeHHI;

— IMPOTrHO3HUPOBATH BO3MOKHOC PA3BUTHUC ITPOLCCCA, 4 TAKIKC BBIABUI'ATb ITPCATIIOJIOKCHUA O €ro
Pa3BUTHUH B HOBLIX YCJIOBUAX.

Pa6ora ¢ undpopmanmueii:

— BBIABJISITHD HCAOCTATOYHOCTHh U I/I36I)ITO‘IHOCTI> I/IH(i)OpMaHI/II/I, JaHHBIX, HCO6XOI[I/IMBIX JUIA peIHCHI/ISI
3a/1a4u;

— BbIOMpATh, AaHAJTM3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIIPETUPOBATH HHPOPMALIMIO pa3TUYHBIX
BUJIOB ¥ (POPM TpEACTABICHUS;

— BbIOMpaTh GOpMy IpeCTaBICHHSI HHPOPMAIMK U WILTIOCTPUPOBATh pellaeMble 3a7a4l CXeMaMH,
JrarpaMmmamu, HHOM rpadukoi 1 uX KOMOMHALMSIMU;

— OIICHMBATh HAJEKHOCTh UHPOPMALIMH 110 KPUTEPUSIM, MTPETIOKEHHBIM YUUTENIEM WU
c(OpMyIUPOBAHHBIM CAMOCTOSITEIHHO.

2) VHuueepcanvhvie KOMMYyHUKamueHbwle Oelicmeus obecnedusaionm cqhopmupo8anHocms COYUAIbHBIX
HABLIKO8 00Y4aAIOUWUXCHL.

OO0menue:

— BOCIHPUHUMATH U GOPMYIHPOBATH CYXKJACHUS B COOTBETCTBUHU C YCIOBHUSIMH U LEISIMHU OOILIEHUS;
SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHHMSI 110 X0y pEelIeHHs 3a1a4i, KOMMEHTHPOBAThH MOJyYCHHBIN Pe3yibTar;

— B X0Je 0OCYXKJIEHUS 3a/1aBaTh BOMIPOCHI TI0 CYIIECTBY 00CYXIaeMOM TEMBI, MPOOIEMBI, perracMoit
3aJ]auu, BHICKA3bIBATh UJICH, HAIICIICHHBIC HA TOUCK PEIICHHS; COTIOCTABIISTh CBOM CYXICHUS C
CYXIICHUSIMH JPYTUX YYaCTHUKOB JHAJI0ra, OOHAPYKMBATh Pa3IMYKe U CXOJCTBO TIO3HIIUH; B
KOPPEKTHOH opme (hopMyITHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

— MPCACTABJIATH PE3YJIbTAaThl PCIICHUA 3a1a4u, DOKCIICPUMEHTA, UCCIICAOBAHUA, IIPOCKTA,
CaMOCTOATCIBHO BBI6I/IpaTB q)OpMaT BBICTYIUIICHUA C y‘IéTOM 3a/lad IIpEe3CHTaluU U 0CcoOeHHOCTEN
AyJAUTOPHH.

CoTpyannuecTBo:

— IOHUMAThb U UCIIOJIb30BAaTh IPCUMYILCCTBA KOMaHJHOU U HHHHBHHyaHBHOﬁ pa6OTBI IIpH PCUICHHUU
y‘le6HI>IX MAaTEMAaTHYCCKUX 3a4a4,

— IpUHHUMATh LCJIb COBMECTHOM ACATCIIBHOCTHU, INTAHUPOBATH OPraHU3alnuto COBMECTHOH pa6OTLI,
pacnpeaciiaiTb BUJbI pa60T, A0roBapHBaATHCA, O6CY)K,Z[3TL nponecc u pe3yybTar pa6OTH; 0606].H8.TB
MHCHHA HCCKOJBKHX HMHeﬁ;

— Yy4acTBOBaTh B IPYNNOBBIX (hopMax paboThl (00CYKIeHHsI, 0OOMEH MHEHUSMH, MO3TOBBIE IITYPMBI U
p.);

— BBIIIOJIHATHb CBOIO 4aCTb pa60TBI U KOOPAUHHUPOBATH CBOU JICVCTBUS C APYruMU 4JICHAMH KOMAaHbI;

— OLIEHMBATh Ka4eCTBO CBOETO BKJIAJa B OOIIMI MPOIYKT MO KPUTEPHUSIM, CHOPMYINPOBAHHBIM
YYaCTHUKAaMU B3aUMOJICHCTBHUS.

3) Yuueepcanvuvie pecynamuenvie oeticmeus obecneuusaiom @opmuposarue CMovlCl08blX YCMAHOBOK U
HCUSHEHHBIX HABLIKOG TUUHOCHIU.



Camoopranmsanms:

CaMOCTOSITEIIBHO COCTABJISATD IUIAH, aJITOPUTM PEIICHUS 33aauu (WIH €ro 4acTh), BRIOMpATh CIOCO0
perieHus ¢ y46TOM UMEIOIINXCSI PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMALIUH.

CaMOKOHTPOJIb:

— BIIAJCTh CIIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJISI ITPOIIecca M pe3ybTaTa PErICHHS
MaTeMaTUIECKOM 3a1a9H;

— TNPEABUIIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUH 33Ja4l, BHOCUTb KOPPEKTUBBI B
JEeSITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, HAICHHBIX OIMOOK, BBISBIICHHBIX TPYTHOCTEH;

— OIICHMBATh COOTBETCTBUE PE3Y/IbTaTa JACSITEIbHOCTH TOCTABICHHOM LIETU U YCIOBUSAM, OOBSICHSTDH
MIPUYMHBI TOCTUKEHUS WIN HEAOCTIXKEHUS LIEH, HaXOAUTh OMIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY
OTIBITY.

MHNPEIMETHBIE PE3YJIbTATbBI

OcBoenne yueOHOTO Kypca «['eomeTpus» Ha ypoBHE OCHOBHOTO OOIIero 00pa3oBaHusl J0HKHO
o0ecreYnBaTh TOCTHXKEHHUE CIIEAYIONINX MPEeIMETHBIX 00pa30BaTeIbHBIX PE3YIIbTATOB:

7 KJIACC

— Pacno3naBate n3yueHHbIE reoMeTprUecKre GUTyphl, ONPEAEsATh X B3aUMHOE PacIoIoKEHHUE,
n300paxaTh reOMEeTpUUecKre (PUTyphl; BHIOJIHATH YEPTEKU MO YCIOBUIO 3a/1aul. VI3MepsATh InHEelHbIe
U YTIJIOBbIE BEIMYMHBIL. Pemiare 3ajaun Ha BRIUMCIICHNE JJIMH OTPE3KOB U BEJIUYUH YIJIOB.

— Jenate rpy0yI0 OLIEHKY JTUHEHHBIX U YTIIOBBIX BEJIMYMH MPEAMETOB B PEaIbHOM KHU3HHU, pa3MEPOB
MPUPOJHBIX 00BEKTOB. PaznnuaTh pa3mepsl 3TUX 00BEKTOB MO MOPSAIKY BETUUHHBDI.

— CTpOI/ITI) YEPTECIKU K TCOMCTPUICCKHUM 3a/ladaM.

— Ilonb30BaTbes MpU3HAKaMU PABEHCTBA TPEYTOJIbLHUKOB, UCIOIB30BaTh IPU3HAKU U CBOICTBA
paBHOOEIPEHHBIX TPEYTOJIBHUKOB IPU PELICHUH 33]1au.

— HpOBOI[I/ITB JIOTUYCCKUC PACCYKACHUA C UCIIO0JIb30BAHUCM I'€COMCTPHUICCKUX TCOPEM.

— Iloap3oBaTbCs IMprU3HaKaMu paBCHCTBA MPAMOYIT'OJIbHBIX TPCYI'OJIbHUKOB, CBOMICTBOM MCOUAHBI,
HpOBGI[éHHOfI K TUIIOTCHY3C NNPAMOYT'OJIBHOT'O TPEYT'OJIbHUKA, B PCIICHHUU I'COMCTPUYICCKHUX 3a/1a4.

— OnpezensaTs napaieIbHOCTh IPSMBIX ¢ IOMOIIBIO YTJIOB, KOTOPbIE 00pa3yeT ¢ HUMH CEKyIasl.
Onpenenars napajiesIbHOCTb NPSAMBIX C TIOMOILBIO PaBEHCTBA PACCTOSIHUM OT TOYEK OJHOMN IIPSIMOM 10
TOYEK JPYTrOU MPSMOM.

— Pematp 3a1a4n Ha KJI€TYATOM 6YM8.1"€.

— HpOBO,[[I/ITB BBIYMCJICHHUA U HAXOJWUTh YHCIJIOBBIC U 6YKB6HHI>IC 3HAYCHUS YTJIOB B TCOMETPUUICCKUX
3ala4ax € UCIIOJIb30BAHHUEM CYMMBI YI'JIOB TPECYT'OJIbBHUKOB U MHOTOYT'OJILHHUKOB, CBOICTB yrios,
O6pa3OBaHHBIX IMpU NEPCCCUCHUH JABYX IMAPAJIJICIIbHBIX ITPAMBIX CCKyII.ICﬁ. Pemate MPaKTUYCCKUC
3ala4v Ha HaAXOKACHUC YIJIOB.

— Bnagets nousatuem reoMETpUICCKOro MeCTa TOYCK. YMmeTh ONpCACIIATD 6I/ICCCKTpI/ICy yriia u
Cepe,Z[I/IHHHﬁ NEPNCHAUKYIIAP K OTPE3KY KaK TCOMETPUUCCKUC MECTA TOYCK.

— DopMynupOBaTh ONPEIACIICHNS OKPYKHOCTH U KPYyra, XOpJbl U AMAMETPA OKPYKHOCTH,
[I0JIb30BATHCS KX CBOMCTBAMM. Y METh IPUMEHSATH OTU CBOKCTBA IIPU PEILICHUU 3a1au.



— DBnazners NOHATHEM OIMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOUTh €€ LICHTP.
[Tonp30BaThes (hakTaMH O TOM, YTO OMCCEKTPHCHI YTIIOB TPEYTOJIbHUKA MEPECEKAIOTCSl B OJJHON TOUKE, U
0 TOM, 4TO CE€PEIAUHHBIC IEPIIEHIUKYIIAPEI K CTOPOHAM TPEYIOJIBHUKA IIEPECEKAIOTCS B OJTHOM TOUKE. —
Bitagets noHsTHEM KacaTeIbHON K OKPYKHOCTH, I10JIb30BATLCS TEOPEMOM O NEPIEHANKYIIPHOCTH

KacaTeJbHOW U paauyca, Ipo BEAEHHOIO K TOUKE KacaHUs.

— Ilomp3oBaTbes HpOCTGﬁHIHMH TCOMETPUUCCKUMHU HCPABCHCTBA MU, IOHNUMATh UX HpaKTI/IquKI/If/'I
CMBICIJI.

— HpOBO[[I/ITI) OCHOBHBIC TCOMETPHUICCKUC ITOCTPOCHHA C IIOMOIIBIO UPKYJIA U JIMHCHKH.

8 KJIACC

— Pacno3HaBaTh OCHOBHBIE BU/IbI YETHIPEXYTOJIBHUKOB, UX JIEMEHTHI, M10JIb30BATHCSA UX CBOMCTBAMU
IIPU pEeIIeHUH T€OMETPUUYECKUX 3a/1ad.

— [lpumeHsTH CBOMCTBA TOUKHM NIEpPECEUCHUsI MEIaH TPEYroJbHUKa (LIEHTpa Macc) B PELLICHUH 3a/1a4.

— Bnaners noHATHEM CpeIHEN JIMHUM TPEYroJbHUKA U TPANlEIUH, IPUMEHATh X CBOMCTBA IPH
pEeLIeHNN TEOMETPUYECKUX 3a1ad.

— Ilomw3oBarbcs Teopemoit aneca v TeOpeMON O MPONOPLUUOHAIBHBIX OTPE3KAX, IPUMEHSTh UX IS
peLIeHNs IPaKTUYECKUX 3a1ad.

— [IpumensTH NpU3HAKK 10100US TPEYTOJIHLHUKOB B PEIICHUH T€OMETPUUECKUX 3ajau.

— Tlone3oBatbcs Teopemoit [Tudaropa st peneHus reOMETPUUYECKUX U TPAKTUYCCKUX 33129, —
Crpouth MaTeMaTHYECKYIO MOJIEb B MPAKTUYECKUX 3aJjauax, CaMOCTOATEIbHO JeNlaTh YePTEX U Ha

XOOUTh COOTBETCTBYIOIIUC IJIUHBI.

— BJ'IaI[eTB IOHATHUAMU CHHYCaA, KOCUMHYCA U TAaHI'€HCA OCTPOro yrija npsaMoyrojJbHOIo

TPCYrojbHUKA.— Ilons30BaThCa TUMU HOHITHS MU AT pEeIICHUS ITPAKTUYCCKUX 3a/1a4.

— BbruucnaTe (pa3m4HbIMEA crIoco0aMu) TUTOIIA/Ib TPEYrOJbHHUKA U TUIOMAJN MHOTOYTOJIBHBIX (GUTYD
(TOJIB3yYsCh, T HEOOXO0IMMO, KaJTbKYJISITOPOM).

— HpI/IMeHHTb MOJIYYCHHBIC YMCHUS B IIPAKTHUYCCKUX 3a/1avdaXx.

— Brmagetrs NOHATUSIMHU BIIMCAHHOT'O U HOCHTPAJIBHOI'O YIJia, UCIIOJIB30BATh TCOPCMBI O BIIMCAHHBIX
yriax, yriiax Mexay xopaamMmu (CGKYIJ_[I/IMI/I) " YIJIC MCKIAY KacaTeJIbHOH U XOp,Z[Oﬁ IIpHu pCIICHNHU
ICOMCTPUYCCKUX 3ala.

— Bragets noHATHEM ONMCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHATH CBOMCTBA ONIMCAHHOTO
YETBIPEXYTOJIbHUKA TP PELICHNUH 3a]au.

— HpI/IMeHHTB MOJIYYCHHBIC 3HAHUS HA ITPAKTUKE — CTPOUTH MATCMATUYCCKUC MOJCIIN I 3a1a4
peaHLHOﬁ JKU3HU U TPOBOANUTH COOTBCTCTBYIOIIHNEC BBITUCIICHUS C IPUMCHCHUCM HO)IO6I/I${ n
TPUTOHOMCTPUUN (HOJ'IB3y}ICB, rac HCO6XOJII/IMO, KaJ'ILKYJBITOpOM).

9 KJIACC

— 3HaTh TPUTOHOMETPHUYECKHE (PYHKIIMU OCTPBIX YITIOB, HAXOAUTH C UX IMOMOIIBIO Pa3InYHbIE
3JIEMEHTHI MPSAMOYTOJIBHOIO TPEYroJbHUKA («pelIeHHe MPSIMOYTOJIbHBIX TPEYroJbHUKOBY). HaxomuTs (c
MOMOIIBIO KAJIBKYJISTOPA) AJTMHBI U YTIIBI U1 HETAOINYHBIX 3HAYECHUH.

— Iloap3oBaTbCs q)OpMyJIaMI/I NpUBCACHUA U OCHOBHBIM TPUT'OHOMETPHUICCKUM TOXKACCTBOM JIA



HaXO0XJICHUA COOTHOIIECHHUH MCKAY TPUTOHOMCTPUUCCKUMU BCINYNHAMU.

— Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCHUHYCOB JUJISl HAXO0KICHUS Pa3JIMYHBIX JJIEMEHTOB
TPEYTroJbHUKA («PELIEHUE TPEYTOJIBbHUKOBY), IPUMEHATH UX IIPU PELICHUH F€OMETPUUECKUX 3a1a4. —
Brnaners nousTHsAMHU peoOpa3oBaHus 1010015, COOTBETCTBEHHBIX AIIEMEHTOB MOJOOHBIX HUryp. —
[Tonp30BaThCs CBOMCTBAMH 1101001 IPOU3BOJIBHBIX (PUTYP, YMETh BBIUMCIATH AJIHHBI U HAXOIUTh

yribl y 1OoJ00HBIX Guryp. IlpumensTs cBoiicTBa HO00MS B IPAKTUUECKUX 3a4a4ax.

— YMeTh NPUBOIUTH MPUMEPHI TOAOOHBIX QUTYP B OKPY)KAIOILIEM MHUPE.

— Ilonp30BaTbCcs TEOPEMaMHU O IPOU3BEIECHUN OTPE3KOB XOPJI, O IPOU3BEICHUH OTPE3KOB CEKYILUX, O
KBaJpaTe KacaTeJIbHOM.

— Ilomp3oBaTnes BCKTOpaMH, IOHNUMAThb UX FCOMeTpI/I‘-IeCKI/II\/JI u (1)H3H‘-I€CKHI>1 CMBICJI, IPUMCHSTD UX B
PEIICHUU TCOMCTPHUYCCKUX U q)HSI/I‘IGCKI/IX 3aaa4.

— HpI/IMerlTB CKaJIAPHOC MPOU3BCACHNUE BEKTOPOB I HAXOKACHUA IJIMH U YIJIOB.

— Tlomp30oBaThCs MCTOAOM KOOpAWHAT Ha IJIOCKOCTH, IIPUMCHATE €TI0 B pCIICHUN T'COMCTPUICCKUX U
IMPAKTUYCCKUX 3aaa4.

— Bnaners NOHATHAMH NPAaBUIBHOTO MHOTOYTOJIbHUKA, ITTMHBI OKPYKHOCTH, JUIMHBI AYT'U
OKPYXHOCTH W PAaJIMaHHON MEpBI yria, yMETh BBIUMCIATH IJIOMAb Kpyra U €ro 4yacTei.

— [IpumeHsTH MoydeHHbIE YMEHHSI B MPAKTUYECKUX 3a/1a4ax.

— HaxoauTs ocu (MU LEHTPBI) CUMMETPUHN GUTYP, TPUMEHSTH JBUKEHUS IJIOCKOCTU B IPOCTEUIIINX
ClIydasx.

— [IpumeHsTH MoJydyeHHbIe 3HAaHUS Ha TPAKTHKE — CTPOUTHh MaTeMaTU4YeCKHe MOJENH I 3a7a4
peasIbHOM >KU3HHU U TPOBOAUTH COOTBETCTBYIOININE BHIYUCIICHHS ¢ IPUMEHEHUEM No100us 1
TPUTOHOMETPUYECKUX (PYHKIHH (IIOJIB3YSCH, TJIe HEOOXOAUMO, KAIBKYISTOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIACC

Ne

HaunmenoBaHue pa3eioB 1 TeM NpOorpaMMbl

KoanvecTBo 9acon

DaexkTpoHHbIe (HH(POBBIe) 06pa3oBaTebHbIE

n/n pecypcebl
BCET0 | KOHTPOJIbHBIE NpaKkTHYeCKHE
pabdoTbl pabdoTbl
Pasznea 1. [Ipocreiimue reomeTpuyeckue Gurypsl u ux coiictBa. M3mMepenue reoMeTpuyecKHX BeJIHYHH.
1.1. | [pocreiimue reomMeTpruyecKue 00bEKThl TOUKH NPSMBIE, JIYH U YIIIbl, MHOTOYTOJIBHUK, JTOMaHasl. 2 0 1 https://resh.edu.ru/subject/17/7/
1.2. | CmeskHbIe U BEPTUKAIbHBIC YTIIbI. 2 0 1 https://resh.edu.ru/subject/17/7/
1.3. | PaGora ¢ mpocTeHnMu YepTeRaMu. 2 0 1 https://resh.edu.ru/subject/17/7/
1.4. | V3mepeHne THHEHHBIX U yIIOBBIX BEIMYKH, BBIYHCICHHE OTPE3KOB H YIIOB. 2 1 1 https://resh.edu.ru/subject/17/7/
15. | epumerp u miouaab GUryp, COCTABICHHBIX H3 MPIMOYTOIbHHKOB. 6 0 1 https://resh.edu.ru/subject/17/7/
HUroro no pasneny: 14
Pa3znen 2.Tpeyronbuuku
2.1. | TloHsiTHe O PaBHBIX TPEYTONBHUKAX U EPBHYHBIC MIPEACTABICHUS O PABHBIX (KOHIPYIHTHBIX) pUrypax. 1 0 1 https://resh.edu.ru/subject/17/7/
2.2. | Tpu mpu3HaKa paBeHCTBA TPEYTOIbHUKOB. 1 0 1 https://resh.edu.ru/subject/17/7/
2.3. | [Ipu3Haku paBeHCTBA MPSIMOYTOJBHBIX TPEYTONBHUKOB. 2 0 1 https://resh.edu.ru/subject/17/7/
2.4. | CBoiicTBO MeAHaHBI IPIMOYTOJIBHOTO TPEYTOJbHHKA. 2 0 1 https://resh.edu.ru/subject/17/7/
2.5. | PaBHOOEAPEHHBIC M PABHOCTOPOHHHE TPEYTONBHHUKH. 2 0 1 https://resh.edu.ru/subject/17/7/
2.6. | [Ipu3Haku u CBOHCTBA paBHOOEAPCHHOTO TPEYTOMbHHKA. 2 1 0 https://resh.edu.ru/subject/17/7/
2.7. | IpoTus Goibiueil CTOPOHBI TPEYTOMbHUKA JTEKHUT OONBLUIHI yTro. 2 0 1 https://resh.edu.ru/subject/17/7/
2.8. | [pocreiinie HepaBeHCTBA B TCOMETPUH. 2 0 1 https://resh.edu.ru/subject/17/7/
2.9. | HepaBeHCTBO TpeyroabHHKA. 2 0 1 https://resh.edu.ru/subject/17/7/
2.10. | HepaBeHCTBO TOMAHOIL. 2 0 1 https://resh.edu.ru/subject/17/7/
2.11. | IlpAMOYTOMBHBIH TPEYTOMBHHK € yriioM B 30°. 2 0 1 https://resh.edu.ru/subject/17/7/
2.12. | TlepBbie TOHATHS O JOKA3aTENbCTBAX B TEOMETPHH 2 0 1 https://resh.edu.ru/subject/17/7/
Hroro mo pazaeny: 22
Pa3zgen 3.11apasiebHble NpsiMble, CyMMa YIJIOB TPEYroIbHHKA
3.1. | [apamtenbHble IPSMbIE, KX CBOHCTBA. 2 0 1 https://resh.edu.ru/subject/17/7/
3.2. | Harsnit nocrynar EBkimpa. 2 0 1 https://resh.edu.ru/subject/17/7/




3.3. | Hakpecr exaline, COOTBETCTBEHHBIE U OJHOCTOPOHHKE yTJibl (06pa30BaHHbIE [IPH [EPECEYEHHUH APAIENbHBIX IPAMBIX | 2 0 1 https://resh.edu.ru/subject/17/7/
CeKyIIen).
3.4. | IIpu3Hax mapaieIbHOCTH IPSIMBIX Yepe3 PaBEHCTBO PACCTOSHUN OT TOUYEK OJHOU MPSMOI 10 BTOPOU MPSAMOIL. 2 1 0 https://resh.edu.ru/subject/17/7/
3.5. | CymMa yriioB TpeyrolbHHKa X MHOTOYTOJIbHHKA. 2 0 1 https://resh.edu.ru/subject/17/7/
3.6. | BHewHue yrisl TpeyroibHIKa 4 0 1 https://resh.edu.ru/subject/17/7/
HUroro mo paszeny: 14
Paznen 4.0kpy:kHocTh M Kpyr. ['eoMeTpuyeckne mocTpoeHus
4.1. | OKpyHOCTb, XOP/IbI M JJUAMETPbI, HX CBOICTBA. 2 0 1 https://resh.edu.ru/subject/17/7/
4.2. | KacarenbHas K OKPYKHOCTH. 2 0 1 https://resh.edu.ru/subject/17/7/
4.3. | OKpyKHOCTb, BIIMCAHHAS B YTOIL. 2 0 1 https://resh.edu.ru/subject/17/7/
4.4. | loustre o 'MT, npuMeHeHue B 3a1a4ax. 1 0 1 https://resh.edu.ru/subject/17/7/
4.5. | BuccekTpuca U cepeHHHBIN NePIeHIUKYISP Kak FeOMETPHYECKHE MECTa TOUYEK. 2 0 1 https://resh.edu.ru/subject/17/7/
4.6. | OKpyXHOCTb, ONIHCAHHASI OKOJIO TPEYTOJIbHHKA. 2 1 0 https://resh.edu.ru/subject/17/7/
4.7. | BrucanHas B TPEYrONbHUK OKPYKHOCTD. 2 0 1 https://resh.edu.ru/subject/17/7/
4.8. | Tpocreiimue 3a1a41 Ha IOCTPOCHHE. 1 0 1 https://resh.edu.ru/subject/17/7/
Hroro mo pazaeny: 14
Pa3nen S. [loBTopeHue u 00001IeHHE 3HAHMIA.
5.1. | IloBTopenue u 06001mEeHE OCHOBHBIX IOHATUH H METOAOB Kypca 7 Kiacca. 4 1 1 https://resh.edu.ru/subject/17/7/
Uroro mo pazaeny: 4
OBIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68 5 28
8 KJIACC
Ne | HanmeHoBaHMe pa3/ieJioB H TeM IPOrpaMMbl KosinyecTBo yacos JueKTpoHHBIE (LH(POBBIE) 0GpazoBaTebHbIE
n/n pecypcbl
BCEr0 | KOHTPOJIbHbIE NPaKTHYECKHE
padorbl paéorbl
Pasnen 1. YeThIpéXyroibHUKH
1.1. | Hapamzenorpamm, ero MPHU3HAKH H CBOWCTBA. 2 0 1 https://resh.edu.ru/subject/17/8/
1.2. | YacTHble ciydan mapannesorpaMMoB (IPSIMOYTOIbHUK, poMb, KBaApaT), HX MPU3HAKH I CBOICTBA. 2 0 1 https://resh.edu.ru/subject/17/8/
1.3. | Tpameumns. 2 0 1 https://resh.edu.ru/subject/17/8/
1.4. | PaBHOOOKAS U IPSMOYTONbHAS TPATICIHN. 2 0 1 https://resh.edu.ru/subject/17/8/
1.5. | YaBoeHne MenuaHsl. 2 1 0 https://resh.edu.ru/subject/17/8/




1.6. | LlenTpanbHas cuMMETpPHS 2 0 https://resh.edu.ru/subject/17/8/
Hroro no paszaeny 12

Pa3zgen 2. Teopema Daseca n TeopeMa 0 MPOMOPUHOHATBLHBIX 0TPE3KAX, M0X00HbIE TPEYTOJIbHUKH

2.1. | Teopema @aieca H TEOPEMa O MPONOPLHUOHATBHBIX OTPE3KaX. 1 0 https://resh.edu.ru/subject/17/8/
2.2. | CpenHsist IMHUS TPEYTOJIbHHKA. 2 0 https://resh.edu.ru/subject/17/8/
2.3. | Tpaneuwus, e€ cpesHsis JIUHUS. 2 0 https://resh.edu.ru/subject/17/8/
2.4. | IlponopurOHAIbHBIE OTPE3KH, IOCTPOCHHE YETBEPTOrO MPOMOPLHOHATIBHOTO OTPE3Ka. 2 0 https://resh.edu.ru/subject/17/8/
2.5.. | CaoiicTBa LeHTpa Macc B TPEYTOJIbHHKE. 2 0 https://resh.edu.ru/subject/17/8/
2.6. | ITogoGHbIe TPEYTOIBHHUKH. 2 0 https://resh.edu.ru/subject/17/8/
2.7. | Tpu npu3HaKa Mog00Hs TPEYroIbHHKOB. 2 1 https://resh.edu.ru/subject/17/8/
2.8. | [IpakTryeckoe IpUMEHeHHE 2 0 https://resh.edu.ru/subject/17/8/
WUroro no pazzaeny: 15

Pa3nen 3. Ilinomans. HaxoxaeHune niomaaeii TpeyroJbHUKOB U MHOTOYroibHbIX (uryp. Iliomaan moao6HsIx Gpuryp

3.1. | lousrue 06 006mmeit TEOPHHU MITOIIAIH. 1 0 https://resh.edu.ru/subject/17/8/
3.2. | ®opMyIIBl 10T IUIOLIAM TPEYTONbHHKA, MapalIeorpaMma 2 0 https://resh.edu.ru/subject/17/8/
3.3. | OrHOmeHHUE MIOMIA/eH TPEYTOIbHHKOB C OOIINM OCHOBAHHEM HJIH 0OIIEH BHICOTOIL. 1 0 https://resh.edu.ru/subject/17/8/
3.4. | Boluncnenue mWIomaei CoxHbeX GUTyp depe3 pa3dieHne Ha YaCTh H TOCTPOCHHE. 1 0 https://resh.edu.ru/subject/17/8/
3.5. | [lnomaznu duryp Ha kieT4atoii Gymare. 2 0 https://resh.edu.ru/subject/17/8/
3.6. | [lnomaau mogoOHBIX GUryp. 2 0 https://resh.edu.ru/subject/17/8/
3.7. | Boluncnenue mwiomaiei. 2 0 https://resh.edu.ru/subject/17/8/
3.8. | 3agaun ¢ MPaKTHYECKAM COCPKAHHEM. 2 1 https://resh.edu.ru/subject/17/8/
3.9. | Pemenue 3a1a4 ¢ TOMOIIBIO METOAA BCIIOMOTATENbHOM MLIOMAN 1 0 https://resh.edu.ru/subject/17/8/
Hroro mo pazaeny: 14

Pa3nen 4. Teopema Iudaropa u Hayaa TPUTOHOMETPHH

4.1. | Teopema I[Tndaropa, eé 10Ka3aTEIHLCTBO U MPHMEHEHHE. | 2 | 0 https://resh.edu.ru/subject/17/8/




4.2. | O6parnas Teopema [Iudaropa. 2 0 1 https://resh.edu.ru/subject/17/8/
4.3. | OnpejeneHne TPUrOHOMETPUYECKHX (YHKIHHA OCTPOTO yIiia, TPHTOHOMETPHYECKHE COOTHOLIEHHUS B IIPSIMO yrOJbHOM 2 0 1 https://resh.edu.ru/subject/17/8/
TPEYrONbHUKE.
4.4, | OCHOBHOE TPUTOHOMETPHYECKOE TOKIECTBO. 2 0 1 https://resh.edu.ru/subject/17/8/
4.5. | CoOTHOLICHHS MEX Ly CTOPOHAMH B IPSIMOYTOJIBHBIX TPEYTOJIbHUKAX ¢ yriamu B 45° u 45°; 30° u 60° 2 0 1 https://resh.edu.ru/subject/17/8/
Uroro 1o pasieny: 10
Pa3xen 5. Yribl B OKpy:KHOCTH. Biincannbie n onucanHbie YeThipexyroabHuku. Kacartenbnblie k okpyxHoctn. Kacanne okpyxHocTH.
5.1. | BuucanHble U [EHTPAIbHBIE YIJIbI, 3 0 1 https://resh.edu.ru/subject/17/8/
Yol MEXy KacaTelabHOH 1 Xop 0.
5.2. | Yrusl Mex 1y XOpAaMH H CEKY LIHMHU. 2 0 1 https://resh.edu.ru/subject/17/8/
5.3. | BrncanHble W ONMUCAHHbIE YETBIPEXYTOIBHUKH, HX IPH3HAKH H CBOHCTBA. 2 0 1 https://resh.edu.ru/subject/17/8/
5.4. | IlpumMeHeHne 3THX CBOMCTB MPH PELICHHH T€OMETPHYECKHX 3a/ad. 2 1 0 https://resh.edu.ru/subject/17/8/
5.5. | B3auMHOE paconokeHne AByX OKPYKHOCTEH. 2 0 1 https://resh.edu.ru/subject/17/8/
5.6. | Kacauue okpyxHOCTEil. 2 0 1 https://resh.edu.ru/subject/17/8/
Uroro mo paszeny: 13
Pa3pnen 6. [loBTopenue, o6o6menne 3HAHUIA.
6.1. | [loBTOpEHNE OCHOBHBIX MOHATHH W METOAOB KypcoB 7 i 8 KiaccoB, 06001meHne 3HAHMUIL. 4 1 1 https://resh.edu.ru/subject/17/8/
Uroro mo pazaeny: 4
OBIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68 5 30
9 KJIACC
Ne HanmenoBanue pa3ie/ioB H TeM IPOrpaMMbl Koaunvectso yacon DJeKTpoHHbIEe (LH(POBbIE) 00pasoBaTe/bHbIE
n/n pecypcbl
BCEr0 | KOHTPOJIbHbIE NpPaKTHYECKHE
pabdorbl paéorbl
Pazpnea 1. Tpuronomerpusi. TeopeMbl KOCHHYCOB U CHHYCOB. Penienue TpeyrojibHuKOB.
1.1. | Ompenenenne TpuroHOMeTprUdecknx GyHkuuit yrmnos ot 0° mo 180°. 2 0 1 https://resh.edu.ru/subject/17/9/
1.2. | Kocunyc i CHHYyC IPSIMOTO M TYIIOTO YTIIa. 2 0 1 https://resh.edu.ru/subject/17/9/
1.3. | Teopema kocunycos. (O606mERHAs) TEOpEMa CHHYCOB (C PaIHYCOM OMUCAHHOI OKPYKHOCTH). 2 0 1 https://resh.edu.ru/subject/17/9/
1.4. | HaxoxeHue JUIMH CTOPOH U BEIHYUH yTIOB TPEYTONbHUKOB. 2 0 1 https://resh.edu.ru/subject/17/9/




1.5. | ®opmyra mromany TpeyroiabHEKa Yepe3 ABe CTOPOHBI H YIoJl MEKIy HUMH. 2 0 https://resh.edu.ru/subject/17/9/

1.6. | ®opmyia mIomany 4eTEPEXYroNbHIKA Yepe3 ero AHAaroHall U yroJl Mex 1y HUMH. 2 0 https://resh.edu.ru/subject/17/9/

1.7. | IlpakTuueckoe NpUMEHEHNE JOKA3aHHBIX TEOPEM 4 1 https://resh.edu.ru/subject/17/9/

Hroro no paszaeny 16

Pa3pen 2. IIpeodpa3osanue nogodusi. Merpuueckue COOTHOIIEHHS B OKPYKHOCTH

2.1. | Honsrre o npeobpa3oBaHuy M0J00NS. 2 0 https://resh.edu.ru/subject/17/9/

2.2. | CoOTBETCTBEHHBIE HIEMEHTbI [000HBIX GuUryp. 2 0 https://resh.edu.ru/subject/17/9/

2.3. | Teopema 0 IPOM3BEACHNH OTPE3KOB XOP /I, TEOpPeMa 0 IPOM3BEACHUN OTPE3KOB CEKYIIMX, TEOPeMa 0 KBajpare 2 0 https://resh.edu.ru/subject/17/9/
KacaTeabHOM.

2.4. | [lpuMeHeHNE B PEIICHHN FEOMETPUYECKUX 3a/1ay 4 1 https://resh.edu.ru/subject/17/9/

HUroro o pasueny 10

Pazpnea 3. BekTopbl

3.1. | OnpejeneHue BEKTOPOB, CIOKEHHE U PA3HOCTb BEKTOPOB, YMHOXKEHHE BEKTOPA HA YUCIIO. 2 0 https://resh.edu.ru/subject/17/9/

3.2, | Qusnyeckuii H reOMETPHIECKHiT CMBICI BEKTOPOB. 1 0 https://resh.edu.ru/subject/17/9/

3.3. | Pasnoxenue BEKTOpa Mo JBYM HEKOJLIHHEAPHBIM BEKTOPaM. 1 0 https://resh.edu.ru/subject/17/9/

3.4. | KoopanHatsl BEKTOpa. 2 0 https://resh.edu.ru/subject/17/9/

3.5. | CxanspHOe IpOH3BEICHUE BEKTOPOB, €r0 MPUMEHEHHE ISl HAXOKACHHUS JJIMH U yIJIOB. 2 0 https://resh.edu.ru/subject/17/9/

3.6. | Pemrenue 3aa4 ¢ MOMOIIBI0 BEKTOPOB. 2 0 https://resh.edu.ru/subject/17/9/

3.7. | llpumeHeHNE BEKTOPOB TS PELICHHS 33189 KHHEMATHKH H MEXaHHKH 2 0 https://resh.edu.ru/subject/17/9/

Uroro 1o paszmeny: 12

Pa3znes 4./ekapToBbI KOOPAHHATDHI HA MJIOCKOCTH

4.1. | JlekapTOBBI KOOPAMHATHI TOYCK HA TIOCKOCTH. 1 0 https://resh.edu.ru/subject/17/9/

4.2. | YpaBHeHHE IPAMOIL. 1 0 https://resh.edu.ru/subject/17/9/

4.3. | YrinoBoit K03 QUIHEHT, TAHTEHC YIIa HAKIOHA, MAPAILICIbHBIC U [IEPIICH ANKYIIPHBIC PSIMbIE. 1 0 https://resh.edu.ru/subject/17/9/

4.4. | YpaBHeHHE OKPYKHOCTH. 1 0 https://resh.edu.ru/subject/17/9/

4.5. | HaxoXIeHHEeKOOp INHATTOYCKIIEPECCUCHUIOKPYKHOCTH U TIPSMOIL. 1 1 https://resh.edu.ru/subject/17/9/

4.6. | MeToa KOOPIHHAT MPH PEIICHHN TEOMETPHIECKUX 3a/1ad. 2 0 https://resh.edu.ru/subject/17/9/

4.7. | Ucrmonp3oBanne METOa KOOPAMHAT B MPAKTHIECKHUX 3a1adax 2 0 https://resh.edu.ru/subject/17/9/

Uroro 1o paszeny: 9

Pazpea 5. [IpaBuiibHbIe MHOTOYTOJbHHKH. [IJIHHA OKPY/KHOCTH M MJIOLIAAL KPyra. Beluncienne niomajaei

5.1. | [IpaBuJibHBIC MHOTOYTONBHHUKH, BEIYHCIECHIE UX JIEMEHTOB. | 1 | 0 https://resh.edu.ru/subject/17/9/




5.2.

Yucno pu JUIMHA OKPYKHOCTH.

https://resh.edu.ru/subject/17/9/

5.3.

JUTHHA {yTH OKPYXHOCTH.

https://resh.edu.ru/subject/17/9/

5.4.

Panuanuas Mepa yria.

https://resh.edu.ru/subject/17/9/

55.

Inouanp Kpyra v €ro 31€MEHTOB
(cexTopa U CerMeHra).

https://resh.edu.ru/subject/17/9/

5.6.

Beruncienue HHOLI.IaZ[Cﬁ (blfll"yp BKITIOYAOIINUX 3JIEMEHTBI Kpyra.

https://resh.edu.ru/subject/17/9/

Hroro

T0 pa3jeny:

Paznen 6. IBH:KeHHS NJIOCKOCTH

6.1.

[ToHsATHE O ABMKEHUH MIIOCKOCTH.

https://resh.edu.ru/subject/17/9/

6.2.

[MapannenbHblil HEpeHOC, TOBOPOT M CUMMETPHSI.

https://resh.edu.ru/subject/17/9/

6.3.

Ocu u LHEHTPBI CAMMETPUH.

https://resh.edu.ru/subject/17/9/

6.4.

[Ipocreiimme npuMeHEHKs B PEUICHUH 3a/1a4.

https://resh.edu.ru/subject/17/9/

Hroro

1o paszeny:

Paspen 7. [loBTopenue, 06001 eHne, cCHCTeMATH3AUMSA 3HAHUI

7.1.

[ToBTOpEeHHE OCHOBHBIX MOHATHH U METOJ0B KypcoB 7—9 KiaccoB, 00001IeHHE U CHCTEMAaTH3 AU 3HAHUH.

https://resh.edu.ru/subject/17/9/

7.2.

[Tpocreitune reomMmerpuyeckue GUrypsl 1 UX CBOUCTBA.

https://resh.edu.ru/subject/17/9/

7.3.

W3mepenne reoMeTpUYECKHX BEJIHUHH.

https://resh.edu.ru/subject/17/9/

7.4.

TpeyronbHUKH.

https://resh.edu.ru/subject/17/9/

7.5.

[TapannenpHble U NEPHEHAUKYIIPHBIC MPSIMBIE.

https://resh.edu.ru/subject/17/9/

7.6.

OKpYKHOCTb U KPYT.

https://resh.edu.ru/subject/17/9/

7.1.

I'eomeTpuyecKie HOCTPOCHHS.

https://resh.edu.ru/subject/17/9/

7.8.

VYrsl B OKPYKHOCTH. Bnucannsie u onucanneie OKPY’KHOCTHA MHOTOYTOJIbHUKOB.

https://resh.edu.ru/subject/17/9/

7.9.

[IpsimMast 1 OKPY>KHOCTb.

https://resh.edu.ru/subject/17/9/

7.10.

YeTrIpéXyroabHUKY. BriMcaHHEIC B OMHCAHHBIC YETHIPEXYTONbHUKH.

https://resh.edu.ru/subject/17/9/

7.11.

Teopema ITudaropa u Havana TpUroHoMeTpuy. Pemenne o0mux TpeyroabHHKOB.

https://resh.edu.ru/subject/17/9/

7.12.

HpaBI/IHLHBIe MHOT'OYTOJIbHUKH.

https://resh.edu.ru/subject/17/9/

7.13.

I[Ipeo6pa3oBaHus MIOCKOCTH.

https://resh.edu.ru/subject/17/9/

7.14.

JiBmxenus. [Tono6ue. Cummerpus.

https://resh.edu.ru/subject/17/9/




7.15. | [lnomans. Berancnenne miomazuei. [lnomanu mogo0Hbx Guryp. 0 0 https://resh.edu.ru/subject/17/9/
7.16. | lekapToBbI KOOPAUHATHI HA MIOCKOCTH. 0 0 https://resh.edu.ru/subject/17/9/
7.17. | BekTOpHI Ha MIOCKOCTH 0 0 https://resh.edu.ru/subject/17/9/
Hroro no paszaeny: 7

OBIIEE KOJIMYECTBO YACOB ITO IIPOTPAMME 68 28




IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
Ne Tema ypoka KounyecTBOo yacos Buabl, popmbl
n/n KOHTPOJISI
BCET0 | KOHTPOJIbHbIE | IPAKTHYeCKHUe
padoTsbI 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.

S57.

58.




59. 1

60. 1

61. 1

62. 1

63. 1

64. 1

65. 1

66. 1

67. 1

68. 1

OBIIEE KOJIMYECTBO YACOB I10 |68 7

I[TPOT'PAMME
8 KVIACC

Ne Tema ypoka KoauuecTBO yacos Bunabi, popmbl
n/n KOHTPOJIS
BCEr0 | KOHTPOJIbHbIE | IPAKTHYECKHUe
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.

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.




I[TPOTPAMME

48. 1
49. 1
50. 1
51. 1
52. 1
53. 1
54. 1
55. 1
56. 1
S7. 1
58. 1
59. 1
60. 1
61. 1
62. 1
63. 1
64. 1
65. 1
66. 1
67. 1
68. 1
OBIIEE KOJIMYECTBO HACOBTIIO |68 7

9 KJIACC
Ne Tema ypoka KoJsmmuecTBo yacos Buabl, popmel
n/n KOHTPOJIA
BCEr0 | KOHTPOJIbHBIEC | IPAKTHYECKHE
padoTsbI 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.

S7.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.




68.

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

68




YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

7 KJIIACC

Aranacsia JI.C., byry3os B.®., Kagomines C.b. u npyrue ['eomerpust 7-9 kitacc AKImoHEpHOE 0OIIECTBO
"UznarensctBO "[IpocBemienue";

BBenure cBO# BapuaHT:

8 KVIACC

Artanacsn JI.C., byry3oB B.®., Kagomues C.b. u npyrue, 'eomerpus, 7-9 kinacc, AKIIMOHEpHOE
obmectBo«3narenscTBo «IIpocBemenue ;

Brenure cBOM BapuaHT:

9 KJIACC

ArtanacsH JI.C., byry3oB B.®., Kagomues C.b. u apyrue, ['eomerpus, 7-9 knacc, AKUHOHEPHOE
obmectBo«3marenscTBO «IIpocBemenue ;

BBenure cBO# BapuaHT:

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

7 KJIIACC

https://resh.edu.ru/for-teacher

8 KVIACC

https://resh.edu.ru/for-teacher

9 KJIACC

https://resh.edu.ru/for-teacher

HUAUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET
7 KIIACC

https://resh.edu.ru/subject/17/7/

8 KUIIACC

https://resh.edu.ru/subject/17/8/

9 KIIACC

https://resh.edu.ru/subject/17/9/



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIbHOI'O ITPOLHECCA

YYEBHOE OBOPYJOBAHHUE

Habop 4epTe:kHbIX HHCTPYMEHTOB It paboThI Ha IOCKE
Hocka

[lmakaTer

CrnipaBouHbI€ TaOIUIIBI

OBOPYJIOBAHMUE VIS TIPOBEAEHUSA IPAKTUYECKUX PABOT

Kapangany, 1MHENKY, yroJIbHUKY, TPAHCIIOPTUPHI






