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1. TTIOACHUTEJIBHAA 3AIIUCKA

PaGouass mporpamMMa Mo MareMartuke s OOy4YaloUMXcs C HAPYIIEHUSMH OIOPHO-
JIBUTATEIBHOTO ammapara (BapuanT 6.2) (manee — HOJIA) Ha ypoBHE OCHOBHOIO 0OIIEro
00pa30BaHMs MOJArOTOBJIEHA HA OCHOBE:
- ®@enepadbHOTO TOCYIAPCTBEHHOIO 00pa30BaTEIbHOTO CTaHIApPTa OCHOBHOTO  OOIMIETro
obpazoBanus (IIpuxaz Munnpocsemenuss Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBaH
MunucrepctBoMm roctuitun Poccuiickoit ®eneparuu 05.07.2021 1., per. Homep 64101) (manee —
dI'oC 000),
- IIpumepHoi#i amanTUpOBaHHON OCHOBHOM OOpa30BaTEIbLHON MPOrpaMMbl OCHOBHOTO OOIIETO
o0Opa3oBaHUs OOyYaIONIUXCS C HApYIICHUSIMH OIMOPHO-JIBUTATEIILHOTO ammapaTta (BapuaHT 6.2)
(omobpennont pemenneM ®YMO no obmemy obpazoBanuto (mpotokos ot 18 mapra 2022 r. Ne
1/22)) (nanee — [TAOOIT OOO HOJJA),
- Ilpumepnoii paboueil mnporpaMmbl OCHOBHOTO 00mero oOpa3oBaHUSI IO MpPeIMETy
«MaremaTuka,
- IIpuMepHO# MporpaMMbl BOCIUTAHUS, C YYETOM PACHPEICIICHHBIX MO KJaccaM MPOBEPSIEMbIX
TpeOOBaHUH K pe3yabTaTaM OCBOCHHUsS AAaNTHPOBAHHON OCHOBHOH 00pa30oBaTEIIbHON MPOTPaMMBbI
OCHOBHOTO 00miero o0pa3oBaHusi OOy4aroUIMXcs C HapyIICHUSMU OMOPHO-IABUTATEIHHOTO
annapara (Bapuast 6.2).

B paGoueii mnporpamme yuTeHbl uAeu U mnouokeHus KoHuenmuu pa3BUTHUS
MaTemaTtuueckoro oopasosanus B Poccuiickoit denepanuu.

Ienn n3y4yenust ya4ed0HOro Kypca

«MaremaTuky yXe 3aTeéM y4HUTh HaJ0, YTO OHAa YM B IOPSJOK IPUBOAMTY, — IHUCAI
BEJIMKUI pycckuil yueHbli Muxaun BacunbeBuu JIoMOHOCOB. I B 3TOM COCTOMT OJHA U3 ABYX
neneil oOydeHHsT TeOMETpUH KaK COCTaBHOW 4YacTW MAaTeMaTHKW B IIKOJEe. OTOH Ienu
COOTBETCTBYET JOKas3aTelIbHas JMHUA IpenonaBaHus reomerpuu. Crenys IpencTaBICHHON
[Tporpamme, ¢ ceapbMOro Kiacca Ha ypokKaX TIE€OMETpUM OOydarouuiics Y4YMTCS TPOBOAUTH
JIOKa3aTelIbHbIE PACCYKJICHHs, CTPOUTH JIOTMYECKHE YMO3AKIIIOYEHMS, JOKa3blBAThb HCTUHHBIE
YTBEPKICHHUS U CTPOUTH KOHTPIPUMEPBI K JIOKHBIM, IIPOBOAUTH PACCYKACHUSA «OTIIPOTUBHOIOY,
OTJIMYaTh CBOWCTBAa OT NPU3HAKOB, (OPMYIUPOBaTH O0OpaTHbIE yTBepkIAeHHUS. OOydaromuiics,
OBJIa/IEBIIMI HCKYCCTBOM pacCyXJaTh, OyAeT NPUMEHSTh €ro U B OKpYy»xatolie xu3Hu. Kak mucan
reomerp u mnemaror Mrops ®PenopoBuu IllapbeirvH, <«IHOABMH, MOHHMAKOIMIMMH, 4YTO TaKoe
JI0Ka3aTelIbCTBO, TPYAHO U JaKe HEBO3MOXKHO MAaHUIyJIUpoBaTb». M1 B 3TOM COCTOUT Ba)XXHOE
BOCIIUTATEIbHOE 3HAYEHHE H3Yy4YEHUs TE€OMETPUH, MPUCYLIEE HMMEHHO OTEYECTBEHHOU
MaTeMaTU4YeCKOU MIKOJIE.

Bwmecte ¢ TeM aBTOpPHI IPOrpaMMBbl MPEAOCTEPETAIOT YUUTENS OT U3JIMIIHETO (popManu3ma,

0COOEHHO B OTHOLIEHMHM Hayal ¥ OCHOBaHUI reomerpuu. Ppaniy3ckuii marematuk Kax
Jpe10HHE IO 3TOMY IOBOJY BBICKA3aJICs TaK:
«Yrto Kacaercsi AETMKATHON MpoOIeMbl BBEIEHHS «aKCHOM», TO MHE KaXXeTCs, 4TO Ha MEepPBBIX
1opax Hy’KHO BooOIIe U30eratb MPOU3HOCUTB caMo 3TO ci10BO. CIpyroil ke CTOPOHBI, HE CIEeTyeT
YIIyCKaTb HU OJHOM BO3MOKHOCTU JaBaTh IPHUMEPHI JIOTHYECKUX 3aKIFOYECHUH, KOTOPbIE KyAa B
Oonbiield Mepe, yeM HJlies aKCUOM, SIBJISIOTCS HCTUHHBIMH U €IMHCTBEHHBIMHM JIBUTATENSIMU
MaTE€MaTUYECKOr0 MBIIUICHUS.

BTopoii 1ienbro u3yd4eHus TeOMETPUHN SIBISIETCA MCIOJIb30BaHUE €€ KaK MHCTPYMEHTA IPU
pELICHUN KaK MaTeMaTHUYECKUX, TaK U MPAKTUYECKUX 3a/a4, BCTPEYAIOLIUXCS B PEaIbHOMN KU3HU.
OKOHYMBIIMKA KypC TE€OMETpUU OOYyYaromMXcsi JOJDKEH OBITh B COCTOSSHUM ONPEIENIUTH
reOMETPUYECKYI0 (Urypy, ONUCaTh CIOBAMHU JAHHBIA YepTEX WIM PUCYHOK, HAWTH IUIOLIA/b
3€MEJIBHOTO0  y4acTKa, pacCYUTaTh HEOOXOAMMYIO JJIMHY ONTOBOJOKOHHOIO KaOens Win
TpeOyeMble pa3Mepbl rapaxa i aBTOMOOWIA. DTOMY COOTBETCTBYET BTOpPas, BBIYMCIMTEIbHAS
JIMHYS B U3yYEHUHU T€OMETPUU B IIKOJIE. /laHHas MpakTUYeCKas JIMHUS SBIIACTCSA HE MECHEE BaKHOM,
yeM nepBas. Emé IlnaTon mpenmuceiBan, yToObl «rpaxaane [IpekpacHoro ropoja HH B KOEM
cllyyae HE OCTaBISUIM TI'€OMETPHIO, BEIb HEMAJIOBA)XHO [aXke NOOOYHOE €€ NMPUMEHEHHEe — B
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BOCHHOM JIeJIe Ja, BIIPOYEM, M BO BCEX HayKax — JUIsl JIYYIIIEro MX YCBOCHHSI: MBI Bellb 3HAEM,KaKasi
OeckOHeuHasi pa3HHIAa CYIIECTBYET MEXKJIy UEJIOBEKOM NPHUYACTHBIM K TE€OMETpUH U
HEMPUYaCTHBIM». JJIT 3TOrO y4YMTENI0 PEKOMEHIYeTCs MOAOMpaTh 3aJa4d MPAaKTUYSCKOTO
XapakTepa i pacCMaTpuBacMbIX TEM, YUUTH 06yqa101111/1xcsl CTPOUTH MAaTCMATUUCCKHUEC MOACIN
pearbHBIX JKM3HCHHBIX CHUTYAllMid, TPOBOJAWTh BBIYHCICHHUS ¥ OIICHUBATh aJCKBAaTHOCTb
MOJIyYeHHOT0 pe3yibrata. KpaliHe BaXHO TOMYEPKUBATH CBSI3U TEOMETPUU C APYTUMHU
npeaMeTaMi, MOTHBHPOBATH HCIIOJIB30BaTh OMPEACICHHS T€OMETPUYECKHX (UTYp U TOHSTHIA,
JEMOHCTPUPOBATh IPUMEHEHUE MOJIyYCHHBIX YMEHUH B (PU3UKE UTEXHUKE. JTH CBA3M Hambojee
SAPKO BUAHBI B TeMax «Bekropbl», « TpHrOHOMETPHUYECKUE COOTHOIICHUS», «MeTol KOOpAHHAT)
u «Teopema ITudaropar.

MecTo y4eOHOr0o Kypca B y4eOHOM ILJIaHe

CormacHo yueOHomy tutaHy B /—10 kmaccax wu3ywaercs yuyeOHBIM Kypc «l'eomerpusi»,
KOTOPBII BKJIIOYACT CIENYIOIIME OCHOBHBIE pa3ielibl cojepkaHus: «I eoMmerpudeckue (Urypsl

u ux cBoiictBay,  «/3MepeHue TEOMETPUUECKUX BEITUYUHY, a TaKKe
«/lekapToBBl  KOOpPAMHATBI HA  IUIOCKOCTH»,  «BekTopel», «/IBHKEHUS IIJIOCKOCTH» H
«IIpeobpazoBaHus TOTO0US.
Y4eOHbIH TUIaH IpeaycMaTpruBaeT U3y4eHHEe TeOMETPHH Ha 0a30BOM ypOBHE, UCXOJS U3 HE MEHEE
68 y4eOHbIX yacoB B yueOHOM rony. Beero 272 vaca 3a yetbipe rojga o0y4yeHusl.

[puHuunbl peaju3anuu NPUMEPHON AIaNTUPOBAHHON padoyeil
NPorpamMmbl

[Mpu peammzanmu npuHImNa auddepeHnnpoBaHHOTO (MHAMBUIYAIHHOIO) IOAXO0Ja B
oOyuenun Matemartuke ydamuxca ¢ HOJIA HeoO0XoauMo yuuThIBaTh YPOBEHb Pa3BUTHS Y HHUX
MaHyaJIbHBIX HABBIKOB. YUYHUTENb B MpoIecce OOY4YEHHUs OIpEnessieT BO3MOXKHOCTH yJalluxcs
BBINOJIHATh MUCbMEHHBIE paOOThI, MOJIB30BaThC MaTeMaTHUECKUMH MHCTPYMEHTaMM B Tpoliecce
MOCTPOCHHS TEOMETPHUECKUX (PUTYP U U3MEPUTEIFHBIX omepanuid. Tak jke B mporecce 00ydeHus
MaTeMaTHKe, YYHUTENI0 HEOOXOJUMO YUYUTHIBATh YPOBEHb M KaueCTBO pa3BUTHE YCTHOW peuun
yuamuxcs. [Ipy HeZOCTaTOYHOM YpOBHE €€ pa3BUTHS HEOOXOIUMO HCIOIB30BATH TAKUE METOJIBI
TEKYLIEr0 M MPOMEKYTOYHOTO KOHTPOJIA 3HAaHUM ydaluxcsi, KOTOpble Obl OOBEKTUBHO
MOKa3bIBAIH PE3YJIbTATUBHOCT X 00y4YeHHs. BKITIOUeHNsT 00yJaromuxcst B MPOEKTHYIO U y4eOHO-
UCCIIE/IOBATEIbCKYIO JAEATENbHOCTD, MPOBEICHNUS HAOIIOIEHUH M 9KCIIEPUMEHTOB, B TOM YHCIE C
UCIIOJIb30BaHUEM yueOHOro J1abopaTopHOro o0opynoBaHHs, LIU(GPOBOrO (JIEKTPOHHOIO) U
TPaJUIIMOHHOTO  M3MEpPEeHMs, BKJIOYas OIpeJesieHHe MECTOHAXOXKICHUS, BHUPTYaIbHBIX
nabopaTopuii, BEUIECTBEHHBIX W BHPTYAJIbHO-HATJSIIHBIX MOJIENEH, W KOJUICKIMH OCHOBHBIX
MaTeMaTHYeCKUX OOBEKTOB.

OOyuJatonyiecss ¢ JBHTATEIbHBIMH HAPYIICHUSMH WCIBITHIBAIOT PsAI TPYIOHOCTEH B
nporecce oOy4yeHMs MaremaThke. MOTOpHBIE HapyLIIEHHs OrpaHUYUBAIOT CIIOCOOHOCTh K
OCBOCHHIO MPEIMETHO MPAKTHIECKON NESTETHHOCTH. ITO MPUBOAUT K TOMY, YTO (HOPMHUPYIOIIHAECS
3HAHUS U HaBBIKH SBISIOTCS HENPOUYHBIMHU, TOBEPXHOCTHBIMH, ()parMEHTApHBIMHU, HE CBA3aHHBIMU
B eauHylo cucteMmy. OOHapyXWBalOTCS TPYAHOCTH B (OPMHPOBAHWU IPOCTPAHCTBEHHBIX W
BPEMEHHBIX TMPEACTABICHUHN, CUETHBIX oONepanuid, paboTe C TeTpaablo, Y4eOHHMKOM, crocodax
3aMiCcH MPUMEPOB B CTOJIOUK, COOMI0IeHuEM OpdorpaduuecKoro pexxuma.

Ha ypokax marematuku, ydamecs ¢ HOA HCOBITBIBaIOT OCOOCHHBIE TPYJHOCTH NPH
BBIITOJIHEHUH DPHUCYHKOB, YepTeXeH, rpadMKoB, TaK KaK MM TPYJHO OJHOBPEMEHHO IEp)KaTh
KapaHJall ¥ JIMHEHKYy, MO3TOMY MM 00s3aTelbHO TpeOyeTcsi MOMOIIb B3pOCIOro (yduTesnsd,
accuctenta). O6yudaromemycs ¢ HOJIA OwiBaeT mpoiie Ha)kaTHeM KJIABHII BHITIOJHUTH YEPTEXK Ha
KOMITbIOTEpE, YeM 3TO C/eNaTh C MOMOINbI0 KapaHpaama u jguHelku. OOywarommmcs ¢ HOJIA
JIOCTaTOYHO TSKEJIO OCBAaWBaTh BBOJ, MAaTEMaTHYECKUX CHUMBOJIOB, HAaIpUMEp, OOBIKHOBEHHBIX
IpoOeii.



Ecnm y ywamerocss ecte HapymieHuss (YHKIWW PYK, TO TEOMETPHUYECKHN MaTepHall MOXHO
paccMarpuBaTh 0030pHO, 3aqadd, CBS3aHHBIE C TIOCTPOCHHEM, MPOIMYCTHTh. BupTyanbHas
nabopaTopuss IO MaTeMaTuke, Hampumep, Ha tiatdopme MOII (POIII) maer obywaromumcs
BO3MOXXHOCTh BBITIOJHSTH MOCTPOSCHUE IEOMETPUIECKUX (DUTYp Ha IUIOCKOCTH U B MPOCTPAHCTBE,
paboTaTh C KOOPAMHATHOW IUIOCKOCTHIO. bBoJbllloe BHUMaHHWE HEOOXOIMMO OOpamiath Ha
MPAKTUYECKYIO0 HANPABICHHOCTh OOYYCHHSI MaTeMaTHKe, a UMEHHO: a) U3MEPCHHE TePUMETPOB U
IUIOINAACH; 0) BEIYMCIUTEIbHBIC HABBIKK, B TOM YHUCIIE H C TIOMOIIBIO KAIBKYJIATOPA.

Opnnoli u3 ocobeHHocTel padoTsl ¢ yuanumucs ¢ HOJIA sBisieTcst To, 4To ©M HEOOX0IUMO
OoybIlie BPEMEHH JUISI BBIOJHCHHS 3aJlaHHi, YeM 3JI0POBBIM OOYYAIOIIMMCS, IOATOMY IS
KOHTPOJISI 3HAHWUHW Jy4llle MCIOJIh30BaTh 33aJla4l Ha TOTOBBIX UEpTEk,ax, 3a7add, B KOTOPBIX yKe
HareyaTaHo yCJIOBHE M HAYAJIO PEIICHHS, a 00YJYaromUMCs OCTaéTCsi €ro TOJIbKO 3aKOHUYUTHh WU
BBITIOJTHUTh TECTOBBIE 3anaHus. llepen KOHTPOJIBHBIMH paboTamu HEOOXOJUMO TIPOBOJHUTH
o0o0mIaromne ypokd 1o Teme, Tak Kak y oOywarommxcs ¢ HOA oTmeuaroTcss HEeIOCTaTKU
pa3BUTUS TAMSTH, OCOOEHHO KpaTKoBpeMeHHOW. (000mammue ypokd MalT BO3MOXHOCTh
CKOHIICHTPUPOBATh BHUMaHUE Ha OCHOBHBIXYIIPAXKHEHUSX, BBEICHHBIX B KOHTPOJIBHYIO padoTYy.

XapakTrepucTika 0co0bIX 00pa3oBaTe/ibHbIX NOTpedHOCTelHo0yyaromuxcsa ¢ HOJAA

Oco0Ople 00pa3oBaTeNbHbIE TOTPEOHOCTH y OOYYaOIUXCS C HAPYIIEHHSIMH OIIOPHO-
JIBUTATENILHOTO  ammapara 3aJaioTcs ClIeUU(UKON JBUTaTeNbHBIX HApYIIEHUWH, a TaKxke
cnenn(UKOi HapyIIEHUS! TICUXHMYECKOTO PAa3BUTHSA, U ONPEACISIOT OCOOYIO JIOTHKY TOCTPOCHUS
yuyebHoro mnpouecca. Hapsay ¢ 3TUM MOXHO BBIIEIMTH OCOObIE IO CBOEMY XapakTepy
NOTPEOHOCTH B 00yYEHUH MaTeMaTuKe, CBOMCTBEHHbIE BceM oOyvatomumes ¢ HOZIA:
— HEe0OXOJMMO HCIOJIb30BAHUE CHELMATbHBIX METOJOB, MPUEMOB M CpPeACTB 00ydeHUus (B TOM
YHCIIe CIEeUUAIN3UPOBAHHBIX KOMITBIOTEPHBIX M aCCHCTUBHBIX TEXHOJIOTHIA), 00ECIeUnBAOLINX
peanu3aluio «0O0XOAHBIX IyTeH» OOYy4eHHus; HCIOJIb30BaHUE BHUPTYaJbHOM MaTeMaTHYeCKOM
nabopaTopuu.
— HarJsIHO-ZIeMCTBEHHBIN,  NPEIMETHO-NIPAKTUYECKUH  XapakTep OoOyueHHs MaTeMaTHKe U
YIIPOIIIEHHE CHCTEMBI y4eOHO-TT03HABATEIBHBIX 33/1a4, PEIIAEMbIX B IIpoIecce O0YICHNUS;
— clenualbHoe O0y4YeHHEe «IepeHocy» C(HOPMUPOBAHHBIX MaTEMaTHMYECKUX 3HAHUN U YMEHUH B
HOBBIE CUTYAIH B3aMMOJCHUCTBUS C JCHCTBUTEILHOCTHIO;
— clielagbHasi IOMOIIb B Pa3BUTUU BO3MOXKHOCTEH BepOaIbHOM U HEeBepOaIbHONM KOMMYHHMKAIIUU
Ha YpOKaxX MaTeMaTHKH;
— KOPPEKIUs IPOU3HOCUTENBHON CTOPOHBI peUr; OCBOEHUE YMEHUS HCIOIb30BATh PeUb 110 BCEMY
CHEKTPY KOMMYHUKATHBHBIX CUTYAIIHIA;
— obecnieueHre 0co00i MPOCTPAHCTBEHHOM U BpEMEHHOM OpraHu3anuy 00pa3oBaTeIbHON Cpebl;
— MAaKCHMaJIbHOE pacIIupeHue 0o0pa3oBaTENbHOTO  MPOCTPAHCTBA  — BBIXOX 3a MPEAEIbI
00pa30BaTENILHOTO YUPEKICHUS NP PEIICHUH MaTeMaTHUECKUX 3a/1a4 U BBIIOJIHEHUHU MPOEKTHBIX
pabor.
— WCIMOJIb30BaTh JITOPUTMbI AWCTBUI npu pemeHnn oOywatonmmu ¢ HOJIA onpeneneHHbBIX
TUIIOB MAaTEeMaTHYECKUX 33]1ad, B TOM YHCIIE B ITPOIECCE BHITIOITHEHUSI CAMOCTOSITEIHHBIX PadoT.

2. IITAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUS YYEBHOI'O

HNPEIMETA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'OOBPA3OBAHMUSA

OcBoenne yuebHOTO Tpeamera «['eoMeTpus» MOMMKHO 00eCHeunBaTh JOCTHDKEHHNE HA YPOBHE OCHOBHOTO
o01iero o0pa3oBaHUs CICAYIOIIUX JIMYHOCTHBIX, METANPEAMETHBIX M IPEAMETHBIX 00pa30oBaTEIbHBIX
Pe3yJIbTaTOB:

JIuunocmmusie pezyromamol

JIMdHOCTHBIE — PE3YJIbTATHI OCBOEHHUS MIPOTPaMMBI y4eOHOT0 npenMera «MareMaTukay
XapaKTePU3YIOTCS:

ITaTpuoTHyecKO€e BOCIIMUTAHUE:




- TPOSBJICHHEM WHTEpeca K IMPONUIOMY M HACTOSIMIEMY POCCHUHCKOM MaTeMaTUKH, I[IEHHOCTHBIM
OTHOIIICHHWEM K JIOCTHKCHHUSM POCCUHUCKAX MATEeMAaTUKOB W POCCHICKOW MAaTEMaTHYECKOW IITKOJIBI, K
WCTIOJIb30BaHHIO 3TUX JOCTHKEHHUN B IPYTHX HayKax W MPHUKIAIHBIX chepax.

I'paxraHckoe ¥ TyXOBHO-HPaBCTBEHHOE BOCTIUTAHHE:

- TOTOBHOCTBIO K BBITIOJTHCHHUIO OOS3aHHOCTEH TpaKAaHWHA W pEaM3allMy €ro MpaB, MPEICTABICHUEM O
MaTeMaTHYeCKUX OCHOBaX (PYHKIIMOHHPOBAHHS PA3IUUHBIX CTPYKTYp, SBICHHA, MPOLUEAYP TPAXKIAHCKOTO
oOmmecTBa (BBIOOPHI, OMPOCHI M TIp.); TOTOBHOCTBIO K OOCYXXACHUIO ITHYECKUX MPOOIEM, CBS3aHHBIX C
MPAaKTHYECKUM TPUMEHCHUEM JIOCTIDKEHUH HAyKH, OCO3HAHHMEM BaXXHOCTH MOPAIBHO-3THUECKUX
MIPHUHIIUIIOB B JCSATEILHOCTH YYEHOTO.

TpynoBoe BocUTaHUE:

-YCTaHOBKOH Ha aKTUBHOE y4aCTHE B PCIICHHU NMPAKTUYCCKUX 3a]ad MaTeMaTHYeCKON HAIPaBJICHHOCTH,
OCO3HAHHUEM BAXKHOCTH MAaTEMaTHUYECKOr0 O00pa30BaHUs HA MPOTSHKECHUM BCEW XHU3HU IS YCIEIIHON
mpo(hecCHOHANPHON NEATENbHOCTH M Pa3BUTHEM HEOOXOMUMBIX yMEHHH; OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHNUEM WHAWBHIYyaTbHOW TPACKTOPHUH OOpPa30BaHUS W JKU3HEHHBIX IUTAHOB C YYETOM JIMYHBIX
WHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

OCTETUYECKOE BOCIIUTAHUE:

-CIIOCOOHOCTBIO K IMOITMOHATHHOMY W 3CTETHYECKOMY BOCIPHSATHIO MAaTEMAaTUYECKHX OOBEKTOB, 3ajad,
pEIIeHUH, pacCyXICHUH; YMEHHUIO BUICTh MATEMAaTUICCKHE 3aKOHOMEPHOCTH B UCKYCCTRBE.

HCHHOCTI/I HAY4YHOT'O ITO3HAHUA.

-OpHEHTAIlell B NEATENHHOCTH HAa COBPEMEHHYI) CHCTEMY HAYYHBIX TPEACTaBIeHHH 00 OCHOBHBIX
3aKOHOMCPHOCTAX Pa3BUTHA 4YCJIOBCKA, IPHUPOAbI U O6H1€CTB21, NOHUMAaHUEM MaTeMaTHYECKOM HayKHW Kak
cepbl YeNOBEYECKOW JEATEIBHOCTH, 3TAlOB ©€ pa3BUTHUS M 3HAYMMOCTH IS Pa3BUTHS [MBHJIU3AIUU;
OBJIAJICHHEM SI3BIKOM MATEMATHKH W MaTeMaTHYeCKOH KyIbTYypoH Kak CpPEICTBOM IIO3HAHUS MUPA;
OBJIaJICHUEM MTPOCTEHITNMHI HaBBIKAMH HCCIIEIOBATENNbCKONIEATETHHOCTH.

dusnyeckoe BOCIIMTAHUC, (bODMI/IDOBaHI/IC KYJIBTYPHI 340POBbA U SMOIIMOHAJIbHOT'O 6HaI‘OHOHV‘IHﬂ:
-TOTOBHOCTBHIO MPUMEHSTh MaTeMaTHUSCKUE 3HAHUS B MHTEPECax CBOETO 3JI0POBbS, BEACHUS 3J0POBOTO
obOpa3a >km3HH (3IOpOBOE TWTaHWE, COANAHCHPOBAHHBIN pEXHM 3aHITHA W OTIBIXa, PETyJsIpHAs
¢u3nyecKas aKTUBHOCTH); C(HOPMHPOBAHHOCTBIO HaBBbIKA pe(JCKCHU, NPU3HAHUEM CBOCTO IpaBa Ha
OmMOKY M TAKOTO JK€ MIpaBa APYroro 4eI0BeKa.

OKOJIOTHYECKOe BOCIUTAHHE:!

-OpHeHTAIlell Ha TPUMEHEHHe MaTeMaTHYeCKUX 3HAaHWU NI pelIeHrs 3ajad B OOJIACTH COXPaHHOCTH
Opr)I(aIOIlIeI‘/'I Cp€abl, IUJIAHUPOBAHUA IIOCTYIIKOB U OIICHKH HUX BO3MOXHBIX HOCHGJICTBI/Iﬁ JUJISA
OKpY’KaroIe cpefibl; 0CO3HAHMEM II00aThHOTO XapaKTepa 3KOJOTHUECKUX MPOOIIEM U ITyTel UX PelIeHus.
JIM9HOCTHEIE pe3yNbTaThl, 00eCNeYHBAOININE ANANTAIMI0 00YYaIONIerocss K W3MEHSIOUIMMCS YCIOBUSIM
COLIMATBLHOW M IPUPOJTHON CPEJIbI:

-T'OTOBHOCTBIO K I[eﬁCTBHHM B YCJIOBHAX HeOHpeI[eJ'IéHHOCTI/I, MOBBIIICHUIO YPOBHA CBOEH KOMIIETEHTHOCTH
yepe3 MPaKTHYECKYIO NeATENIbHOCTh, B TOM YHWCIIE YMEHWE YYHTHCA y APYTUX IOJEH, mpHoOpeTaTth B
COBMECTHOM ACATCIIbBHOCTUHOBBIC 3HAHHW A, HABBIKHM 1 KOMIICTCHIIMU U3 OIIbITA APYTUX;

-HE00X0IMMOCThIO B ()OPMHPOBAaHMHM HOBBIX 3HAHWH, B TOM 4mcie (OPMYIHPOBATH WJAEH, IMOHSTHSL,
TUNOTE3bl 00 O00BEKTaX M SBIEHHUSAX, B TOM YHUCIIE PaHEeE HE W3BECTHBIX, OCO3HABATH JE(UIIUTHI
CcOOCTBEHHBIX 3HAHWH U KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE PA3BUTHE;

-CIIOCOOHOCTHIO OCO3HABATh CTPECCOBYIO CHUTYAIlUI0, BOCIPHHUMATH CTPECCOBYIO CHTYAIlUI0 KaK BEBI3OB,
TpeOyIOIHUKA KOHTPMEpP, KOPPEKTUPOBATh IPUHHMAEMbIe pEUICHUS W JSHCTBHS, (OPMYIUPOBaTh U
OIICHUBATh PUCKH U TIOCIENCTBUS, (OPMHUPOBATH OIIBIT.

MeTtanpeaMeTHbIE Pe3yJIbTaThI

MeranpeaMeTHBIE  pe3yNbTaThl ~ OCBOEHHS  TIporpamMmbl  ydyeOHoro  mpeamera  «l eomerpus»
XapaKTePU3YIOTCS OBIIQJICHUEM  VHUBEPCATbHBIMU NO3HABAMENTLHBIMU Oelicmeusamu,
VHUBEPCANLHBIMU KOMMYHUKAMUBHBIMU OEUICMBUAMU U YHUBEPCATIbHBIMU PE2YIAMUBHBIMU OeliCIEUSMU.
Yuueepcanonvle nosumasamenvhvie Oelicmsus obecneuugarom @opmuposanue 60aA306biX KOSHUMUBHBIX
npoyeccos obyyarowuxcs (0ceoeHue Memoo08 NOHAHUSL OKPYICAIOWE20 MUpA, NPUMEHEHUE JI02UYECKUX,
UCCIe008AMENbCKUX ONepayull, yMeHul pabomamo ¢ uHgpopmayuei).

Bba3oBble JorHYeCcKue JICHCTBHUS:

-BBISBIISITh M XapaKTepU30BaTh CYIIECTBEHHBbIC TPU3HAKA MATEeMaTUYECKHMX OOBEKTOB, MOHATHUH,
OTHOIIEHUH MEXAy MOHATHAMU; (GOPMYTUPOBATH ONPEAETCHHS MOHATHH; YCTaHABIMBATh CYIIECTBEHHBIN
MPU3HAK KIacCU(PUKAIINU, OCHOBAHUS JIJIsl 0000IICHUS U CpaBHEHUS, KPUTEPHH IPOBOMMOTO aHAITN3a,




-BOCIIPHHUMATh, (HOPMYIHPOBaTh M TPEOOPA30OBBIBATH CYKICHHUS: yTBEPAUTEIBHBIE M OTpHULATEIbHEIC,
€AMHUYHBIC, YACTHBIE U OOLIHE; YCIOBHBIE;

-BBUIBJIAITh MAaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W MPOTHBOpEUYMs B (axTax, AaHHBIX,
HaOJMIONEHMSX W YTBEPXKICHUAX; Mpelararb KpUTEPUM [Jsl  BBIABICHUS 3aKOHOMEPHOCTEH M
IIPOTUBOPEYUL;

-7eNaTh BBIBOJBI C MCIOJIBb30BAaHMEM 3aKOHOB JIOTMKH, NEIYyKTHBHBIX M MHIYKTUBHBIX YMO3aKJIFOUEHHH,
YMO3aKJIFOUCHUH IO AaHAJIOTUU;

-pa3duparh OKa3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPXKACHUHM (TIpsAMBIE W OT HPOTHUBHOIO), MPOBOJHUTH
CaMOCTOSITETIbHO HECJIOKHBIE JI0Ka3aTelnbCTBA MaTeMaTHUECKHUX (AaKTOB, BBICTPaWBaTh apryMEHTAIHIO,
IPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

-BBIOMpATh croco0 pelieHusi yueOHOW 3amaur (CpaBHUBATh HECKOJIBKO BapUAHTOB DELICHUS, BBIOMpATh
HaunboJiee NOAXOIAMINHN ¢ yUETOMCAMOCTOSITEIEHO BBIIENICHHBIX KPUTEPHUEB).

ba30BbIe HCCNIE0BATENLCKUE NEHCTBHS:

-MCIOJIb30BaTh BOIIPOCHl KaK HCCICNOBATENbCKUNA HMHCTPYMEHT IO3HaHMSA; (OPMYJIHUpPOBATH BOMPOCHI,
¢uKcupylomme MpOTHBOpEYHe, MNpoOJeMy, CaMOCTOATENFHO YCTaHABIMBAaThb KMCKOMOE U JaHHOE,
(dbopMHpOBaTh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3ULIUI0, MHEHHE;

-IPOBOJUTH IO CAMOCTOSATENBHO COCTABJICHHOMY IUIAHY HECJIOXHBIM JKCIEPHUMEHT, HeOOJIbIIOe
UCCIIEIOBAHUE II0 YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEX1y Co00ii;

-CaMOCTOSITENIbHO (OPMYITHPOBaTh OOOOIICHHUS W BBIBOJABI IO PE3yNIbTaTaM IMPOBEAEHHOTO HAOIIOICHUS,
WCCIIeIOBaHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 0000IICHUIA;
-[IPOrHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIABUTATh MPEAIOIOKECHUS O €r0 PA3BUTHH B
HOBBIX YCJIOBHSIX.

Pab6ora ¢ undopmanueii:

-BBISIBIISITH HEAOCTATOYHOCTD U M30BITOYHOCTH HH(POPMALIUH, JAHHBIX, HEOOXOJUMBIX JUIsl PELICHUS 3a1a4H;
BBIOMpATh, aHATH3UPOBATh, CUCTEMATH3HUPOBATh U WHTEPIPETHPOBATH HHPOPMAIMIO PA3IHYHBIX BHIOB H
(hopM mpeACTaBICHHUS;

-BbIOMpaTh (opMy TMpeACTaBICHUS HWHQOPMAMM M WIUIIOCTPUPOBATh pelllaeMble 3a/laud CXEMaMH,
JrarpaMMaMi, HHOW TpaduKoil 1 X KOMOMHAIUSIMU;

-OLICHUBaTh  HAaAEKHOCTH  MHQOpMAMM 1O  KPUTEPUSIM,  MNPEUIOKEHHBIM  YUUTENIEM WU
c(hOpMyIHPOBAaHHBIM CAMOCTOSITEIBHO.

Vhueepcanvhvie kommynukamusnvie — 0elicmeust obecneuusaiom c@opmMupo8anHoCmMy COYUANbHBIX
HABbIKOG 00VUAIOWUXCAL.

Obuienue:

-BOCTIIPHHUMATh U (OPMYIUPOBATH CYXKJCHHS B COOTBETCTBUU C YCJIOBHSIMUA M ENSMH OOIICHHUS; SICHO,
TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUSI B YCTHBIX (IPW HAJTMYUK BO3MOXKHOCTH) M MHUCHMEHHBIX
TEKCTax, JaBaTh MOSICHEHUS 110 XOAY PeIleHUs 3aJa4ui, KOMMEHTHPOBATh TOJIYYEeHHBIAPE3yIbTAaT;

-B X0/i¢ OOCYXKICHUS 3a]aBaTh BOMPOCHI MO CYIIECTBY 00CYKAaeMOW TEMBIL, IPOOJIEMBI, pellaeMoi 3a/1a4H,
BBICKa3bIBaTh WJICH, HAIlCIEHHBIC HA TIOUCK PEIICHUS; COTIOCTABIATh CBOU CYXKJCHHUS C CYKJICHUSMH PYTUX
YYaCTHMKOB [JHajiora, OOHapy)XMBaThb pa3jIMud€ M CXOJCTBO MO3UIMH; B KOPPEKTHOH (dopme
(dbopMyIHpOBaTh Pa3HOTJIACHS, CBOU BO3PaXKEHHUS;

-IIPEJICTABIIATh PE3yNbTAThl PEIICHHS 3aJIa4d, JKCIEPUMEHTA, HCCIIEJIOBAHUS, MPOEKTa; CAMOCTOATEIHLHO
BBIOMpaTh (opMar BBICTYIUIEHHS C Y4€TOM 3a4ad [PE3eHTalud, OCOOEHHOCTEH ayAuTOpHH H
WHIMBUTYaJIbHBIXBO3MOKHOCTEH.

CoTpynHuYecTBO:

-IOHAMATh W WCIIONB30BaTh TPEUMYIIECTBA KOMAaHJHOH W WHIMBHIYAIBHOW pPa0OTBl TPH PpEIICHHH
yueOHBIX MaTeMaTHYeCKMX 3a/]ady; MPUHUMATh LEIb COBMECTHOW JAEATeNbHOCTH, IUIAaHHPOBATh
OpraHu3aIMi0 COBMECTHOW PabOTHI, paclpeieNisiTh BBl paboT, JTOTOBAPUBATHCS, OOCYXKIATh MPOIECC U
pe3ynbTat paboThl; 0000IaTh MHCHHS HECKOJIBKHX JIFOICH;

-y4acTBOBaTh B IPYIIOBHIX opmax paboThl (00CyxaeHus, 00MEH MHEHHSMH, MO3TOBBIE IUITYPMBI U JIp.);
-BBITIOJIHATH CBOIO YacTh Pa0OTHl M KOOPIAMHUPOBATH CBOM JEHCTBUS C APYTMMH YJICHAMH KOMaH[bI;
-OIICHUBATh KA4eCTBO CBOETO BKJIAJA B OOIIUI MPOMYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM y4aCTHHKAMU
B3auUMOJICHCTBHUA.

Yuueepcanonvie pezynamuenvie Oelicmeus obecneyusaiom — @hopmMuposanue CMbICI08bIX YCMAHOBOK U
HCUSHEHHBIX HABLIKOG TUUHOCHIU.

Camoopranuzanysi:




-CaMOCTOSITEIbHO COCTaBIIATh IUIaH, AJTOPUTM pEIICHHs 3ajaud (WX €ro 4YacTh), BBIOMpATh CIOCOO
pemieHuss ¢ y4€TOM HWMEIONIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C YIETOM HOBOW WH(OPMAITHHL.

CaMOKOHTPOJIb:
-BIIQZICTh CIIOCO0AMK CaMOIPOBEPKH, CAMOKOHTPOJIS MPOIECCa W Pe3yibTaTra PEUICHHs] MaTeMaTHUECKOM

3a1a4H;

-TIPEIBUIIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHKHYTh NpPH PEIIEHHUH 33Jadd, BHOCHTh KOPPEKTHBHI B
JISSATEIIbHOCTh HA OCHOBE HOBBIX 00CTOSTEILCTB,HAWJICHHBIX OIUOOK, BBISBICHHBIX TPYAHOCTEH;
-OIICHHBATh COOTBETCTBUE pE3yJIbTaTa JEATCIHHOCTH IIOCTABJICHHOW IENH U YCIOBHUSIM, OOBICHSTH
MPUYUHBI TOCTIDKEHHSI WIIH HEJOCTIKEHHS IIeNd, HAXOAWTh OIMIMOKY, JaBaTh OIEHKY NMPHUOOPETEHHOMY
OTIBITY.

IlnanupyeMsblie nmpeaMeTHBIE Pe3y/IbTAThl OCBOCHHS IPUMEPHOIi padoueiinporpaMmsl Kypca
(1o roxam o0y4yeHus)

OcBoenne y4yeOHOTO Kypca «['eoMerpusi» Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3zoBaHUS
JOJKHO 00ecreunBaTh JOCTUKEHUE CIEAYIONUX MPEAMETHBIX00pa30BaTEIbHBIX PE3YIbTATOB:
7 xacc
-Pacnio3HaBath M3ydeHHbIE reOMETpHUYEcKHe (DUTYPBI, ONMPEAETsATh MX B3aHMMHOE PaCIOJIOKEHUE,
n300paxaTh TeOMETpUYECKHe (HUTyphI; BBITOJHATH YEPTSKU IO YCIOBUIO 3amadn. M3mepsTsb
JMHENHbIE U YIJIOBbIE BEIWYUHBI. PemaTe 3a7auv Ha BBIUMCIEHUE JJIMH OTPE3KOB M BEIUYMH
YTJIOB.
-Jlenate rpy0yI0 OLIEHKY TUHEHHBIX U YIJIOBBIX BEJIMYMH IMPEIMETOB BPEAIbHOMN KHU3HU, Pa3MEPOB
MPHUPOIHBIX 00BEKTOB. Pa3inuuaTsh pa3Mepbl 3TUX 0OBEKTOB IO MOPSJIKY BEITHYHHBL.
-CTpOUTb YEPTEXKH K TEOMETPUUECKUM 33]1a4aM.
-Ilonp30BaThCcsl MpU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, HCIIOJNB30BaTh NMPHU3HAKKM U CBOMCTBA
paBHOOEAPEHHBIX TPEYTOJIBHUKOB MPH PEIICHUH 3a7ay.
-IIpoBOANTE JTOTHYECKHE PACCYKICHHUS C UCIIOIH30BAHUEM T'€OMETPUUECKUX TEOPEM.
-Ilonp30BaThCsl MpU3HAKAMU PABEHCTBA MPSMOYTOJIbHBIX TPEYTOJIbHUKOB, CBOMCTBOM MEAHMAHbI,
MPOBEAEHHON K TUIIOTEHY3€ MPSMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIICHUU T€OMETPHUUECKUX 3a7a4.
-OnpeaensTe NapajieIbHOCTh MPSIMBIX C MIOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMH CeKyIas. -
Ornpenenarh MapauieIbHOCTh TPSMBIX C TOMOIIBIO PABEHCTBA PACCTOSHHM OT TOYEK OHOU
IIPSAMOM 10 TOYEK IPYrou MpsIMOM.
-Pemars 3agaun Ha kieTyaToi Oymare.
-IIpoBOAUTE BBIUMCIICHUS U HAXOUTh YUCIIOBBIEC M OYKBEHHbIE 3HAYCHHSI YTJIOB B TEOMETPHUECKHUX
3a/1auax C MCIOJIB30BAaHUEM CYMMBI YTJIOB TPEYTOJIBHHUKOB U MHOTOYTOJIbHUKOB, CBOMCTB YTJIOB,
00pa30oBaHHBIX MPH IEPECEUCHHUH ABYX MapaUIeNbHBIX MPSMBIX ceKylleil. Pemate nmpaktuueckue
3a/1a4d Ha HAXOXKJCHUE YTJIOB.
-Brnagets moOHATHEM TE€OMETPUYECKOTO MeCTa TOYEK. YMETh ONpPENeNsTh OUCCEKTPHCY yIria U
CEepPEeNMHHBINA MEPIIEHIUKYIISIP K OTPE3KY KaK TeOMETPUIECKHNE MECTa TOUEK.
-OopmynupoBaTh OMNpeAENEHUs] OKPYXKHOCTH W Kpyra, XOpAbl M JUaMeTpa OKPYKHOCTH,
MOJIb30BaThCA UX CBOMCTBAMH. Y METh IPUMEHSTH 3TU CBOWMCTBA MPU PEIICHUH 33]1a4.
-Bnanerb moHATHEM ONHUCAHHOW OKOJIO TPEYrOJbHMKA OKPYXHOCTH, YMETh HaXOJIUTh €€ IIEHTP.
[Tonb30BaTbes (pakTaMu O TOM, YTO OHMCCEKTPHUCHI YIJIOB TPEYroJbHUKA MEPECEKAIOTCS B OJHOU
TOYKE, U O TOM, YTO CEPEIMHHBbIE MEPIEHIUKYISIPbl K CTOPOHAM TPEYTrOJbHUKA MEPECEKAIOTCS B
OJTHOM TOYKE.
-Bnanerp  moHsATMEM = KacaTenbHOM K  OKPY)KHOCTH,  MOJB30BaTbCsi  TEOPEMOM O
MEePIEHINKYISIPHOCTH KacaTeIbHOW U pajJiyca, TPOBEAEHHOTO K TOUKE KaCaHHUS.
-Ilonb30BaThCsl MPOCTEHIIMMU T€OMETPUUECKUMU HEPABEHCTBAMU, MOHUMATh MX MPAKTUYECKUN
CMBICII.
-IIpoBOANTE OCHOBHBIE TEOMETPUUYECKHUE TOCTPOCHHUS C TOMOIIBIO0 HIUPKYIISIA TUHEHKHU.
8 kiacc
-Pacnio3HaBath OCHOBHBIE BHUABl UYETHIPEXYTOJBHUKOB, MX JJIEMEHTHI, IOJIb30BAaThCA HX
CBOMCTBAMH IPY PELICHUH N'€OMETPUUECKUX 3a4au.
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-[IpuMeHATh CBONCTBA TOYKM IEPECEUCHMs] MEAMAaH TpeyrojbHHMKa (LEHTpa Macc) B pELICHUU
3a1ad.
-Brnagers monsTHeM cpeqHel JIMHUM TpeyrojbHHMKAa M TpalelMH, IPUMEHATh UX CBOMCTBA NpHU
peumieHMH reomerpuueckux 3amad. llomb3oBarecst  Teopemont  Pameca U TEOPEMOUM O
IPONOPLHUOHATIBHBIX OTPE3KAX, IPUMEHSITh UX Ul PELICHUs IPAKTUYECKUX -3aj1ay.
-[IpuMeHsTs Mpu3HAKK TOA0OHS TPEYTOJFHUKOB B PEIICHHH T€OMETPHUECKUX 3a/1a4.
-[Tonb3oBaThCst Teopemoit [Iudaropa i penieHus reoMeTpUUecKuX U IPaKTUYECKUX 3ajad.

- CTpouTh MaTEeMaTUYECKYyl0 MOJENb B NPAKTUYECKUX  3aJadax, CaMOCTOSTENBHO JeNaTh
YepTEK U HAXOAUTh COOTBETCTBYIOIMEAIMHBI.
-Brnagers mOHATHMSMHM CHHYyCa, KOCHHYCa M TaHT€HCAa OCTPOTO yIyla MPSMOYTOJIbHOTO
TpeyrojpHuKa. [10J1630BaTbCsl STUMU NOHATHAMM ISl PELICHUANIPAKTUYECKHUX 3a/1a4.
-Boruncnare (pa3iuyHbIME CIIOCOOAMHU) IUIOINAAb TPEYrOJbHHUKA M IUIOMIAJd MHOTOYTOJBHBIX
¢uryp (monb3yach, rzne HEoOXOAMMO, KaJbKyJIATOpoM). IIpuMEHSATH MOSydyeHHblE YMEHHs B
NPAaKTUYECKUX 3a/1a4aX.
-Brnasers MoHATHAMU BIHMCAaHHOIO U LIEHTPAJIbHOTO YIVIA, UCHOJIb30BaTh TEOPEMBI O BIMCAHHBIX
yIiIax, yriaax MeXay XOpAaMu (CEKYIIUMH) U YTJie MeXy KacaTeJIbHOW M XOPJIOW MPH peIICHUH
reOMEeTPUYECKUX 3a]1ay.
-Brnagers TOHATHEM ONMCAHHOTO YETHIPEXYTOJIbHUKA, NPUMEHSTH CBOWCTBAa ONKCAHHOTO
4eThIPEXYTOJIbHUKA NP PELLICHUHU 3ajiay.
-[IpuMeHsATh TOJTyYEeHHBIC 3HAHUS Ha TPAKTHKE — CTPOUTHh MaTeMaTWYeCKHE MOACTH IS 3a1a4
peasbHOM JKU3HU U INPOBOAUTH COOTBETCTBYIOIIME BBIYMCICHUS C IPUMEHEHHEM I0A00Usi U
TPUTOHOMETPUH (II0JIb3YSACH, TJI€ HEOOXOAUMO, KAIbKYISITOPOM).
9 knacc
-3HaTh TPUTOHOMETPUYECKHE (DYHKIIMH OCTPBIX YIJIOB, HaXOIUTh C WX IOMOIIBIO Pa3IMYHbIE
3JIEMEHTHI NPSMOYTOJIBHOTO TPEYTOJIbHUKA («PEIIEHUEIPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY).
-HaxoauTh (c mMOMOIIBIO KaIbKYAATOPA) AJTMHBI U YTIIBI JUI HETAOIMYHBIX 3HAYCHUH.
-[Tonb30BaThest (opMynaamMH NPUBEACHUS M OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKAECTBOM IS
HAXOXKJICHUSI COOTHOIIEHUH MEXTy TPUTOHOMETPHUYECKUMH BEJTHYNHAMHU.
-Ucnonbs3oBaTh TEOpeMbl CHHYCOB W KOCHHYCOB JJISi HAXOXKJICHHS Pa3IUYHBIX 3JIEMEHTOB
TPEYroJIbHUKA («PEIICHUE TPEYTOILHUKOBY), TPUMEHSTh UX IPU PEIICHUH T€OMETPHYECKUX 3a/1aY.
-Brnasers nonsTHsIMH npeoOpa30BaHuUs 1M0A00US, COOTBETCTBEHHBIX DJIEMEHTOB MOJA0OHBIX QUTYP.
-[Tonb30BaThCst CBOWCTBAMH TOJOOHSI TPOM3BOJIBHBIX (UTYpP, YMETh BBIUUCIATH [UIMHBI |
HaXOJUTh YIJbl y MOJOOHBIX ¢uryp. IIpumeHars cBoiicTBa MOAOOMS B NMPaKTHUECKUX 3a]adax.
YMeTh MpUBOANUTH MPUMEPHI TIOJJOOHBIX (PUTYP B OKPY’KAIOIIEM MHpE.
-[Tonb30BaThCS TEOpEMaMH O MPOU3BEIEHUH OTPE3KOB XOP/, O MPOU3BEICHUN OTPE3KOB CEKYIIHX,
0 KBaJIpaTe KacaTeJIbHOM.
-[Tonb30BaThCSl BEKTOpaMU, MOHUMATh UX T€OMETPUYECKUN U (U3NUECKUNCMBICH, PUMEHATh UX
B PEUICHHHM TEOMETPHUYECKMX W (U3NYECKHX 3anad. [[puMeHsTh CKalsipHOE MPOU3BEIACHUE
BEKTOPOB JJIsl HAXO0XKICHUS JUIMH U YTIIOB.
-ITosb30BaTHCSI METOJIOM KOOPAWHAT Ha TUIOCKOCTH, TPUMEHSThH €T0 B PEIICHUN T€OMETPHUECKUX U
NPaKTUYECKHX 3a/1a4.
10 kmacc
-Brnagerp TOHATHSAMHM MpPaBUIBHOTO MHOTOYTOJbHMKA, JJIUHBI OKPYXHOCTH, JJIHHBI JIyTH
OKPY)KHOCTH W paJMaHHOH Mepbl yIiia, YMETh BBIYMCIATH IUIONIAb KPyra W €ro YacTew.
[TprMeHATH MOTydeHHbIE YMEHUS B IPAKTHUECKUX 3a7ayax.
-Haxogute ocu (Wnm UEHTPBI) CUMMETpUH (UTYp, TPHUMEHSATH MABWDKEHHS IUIOCKOCTH B
INPOCTEUIINX CITydasX.
-[IpuMeHsATh TIOyYEeHHBIC 3HAHUS Ha TPAKTHKE — CTPOUTHh MaTeMaTWYeCKHe MOJACTH IS 3a1a4
peasbHOM JKU3HU U TPOBOAUTH COOTBETCTBYIOIIME BBIYMCICHUS C NPUMEHEHHEM I0A00Us |
TPUTOHOMETPUIECKUX (QYHKIIUN(ITOIB3YSCH, TJIe HEOOXO0UMO, KATBKYIATOPOM).
-[Tonb30BaThCSl MpU3HAKaMU PaBEHCTBA TPEYTOJBHUKOB, WCIOJIB30BATh IMPH3HAKKM M CBOWMCTBA
PaBHOOEPEHHBIX TPEYTOJILHUKOB IIPH PELLICHUU 3a7au.
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-IIpoBOaUTE JIOrMYECKHE PACCYKIIEHUS C UCTIOIb30BAaHUEM I€OMETPHUECKUX TEOPEM.
-ITonb30BaThCSl MpU3HAKAMH PABEHCTBA NMPSMOYTOJBHBIX TPEYrOJIbHUKOB, CBOMCTBOM MEIHaHBI,
MPOBEAEHHON K TUIIOTEHY3€ MPSIMOYTOJIbHOTO TPEYrOJIbHUKA, B PEIICHUU T€OMETPHUUECKHX 3a]1a4.
-OnpenensaTs napajieTbHOCTh MPSMBIX ¢ TOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT ¢ HUMU CEKyIIasl.
Pemate 3a1aun Ha KieT4aToi Oymare.

-[IpoBOANTE BRIYHCICHHUS U HAXOUTH YUCIIOBBIC M OYKBEHHBIE 3HAYCHHUS YTIIOB B TEOMETPUUYECKUX
3aJja4ax C HCIOJIb30BAHUEM CYMMBI YTJIOB TPEYTOJIbHUKOB U MHOTOYIOJBHUKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX MPH IIEPECCUCHUN ABYX NMapaJUIeNbHBIX MPSMBIX CeKyllei. Pemars npakTuueckue
3aJ]auM Ha HaXOXKJIEHUE YTJIOB.

-Brnagers moHsTHEM CpenHEH JIMHUM TPEyrojbHHKA M TpPanelHH, IPUMEHATh UX CBOMCTBA MpPHU
pEIIeHNU T€OMETPUYECKUX 3a/1a4.

-[IpuMeHsTs Mpu3HAKK MOA0OHS TPEYTOJbHUKOB B PEIICHHH F€OMETPHUECKUX 3a/1a4.
-ITonb3oBatbes Teopemoit [ludaropa st pemeHns reoMeTpUUecKUX U MPaKTUYECKUX 3a/1a4.
-Brnagers mOHATHMSMH CHHYyCa, KOCHHYCa M TaHT€HCAa OCTPOTO yIyla MPSMOYTOJIHHOTO
TpeyroiabHuKa. -[1onbp30BaThCst STUMU MOHATUSAMU JJIS1 PELICHUS TPAKTUYECKUX 3a/1a4.

-Boruncnare (pa3nmu4HBIME CIIOCO0AMH) IUIOINAAb TPEYTOJNbHHKA M IUIOMIAJd MHOTOYTOJBHBIX
buryp (monb3ysch, Ie HEOOXOAUMO, KaJbKynaTopoMm). [IpMMeHSTh MOJIydeHHbIE yMEHHUS B
NPaKTUYECKUX 3a/1a9aXx.

-BrnageTs MOHSATHUSMU BIHCAHHOTO M IEHTPAJIBHOIO YIJa, MCIOIb30BaTh TEOPEMbI O BIMCAHHBIX
yriax.

-ITonb3oBaThest popMmynamMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKAECTBOM JIJIsSt
HAXOKJCHUS COOTHOIIEHUH MEX/ly TPUTOHOMETPHUYECKUMH BETHUYUHAMHU.

-Mcnionb3oBaTh TEOpEeMbl CHHYCOB U KOCHHYCOB [UIsl HAXOXACHUS PA3JIUYHBIX 3JIEMEHTOB
TPEYroJIbHUKA («pPEIICHUE TPEYTOJIbHUKOBY), IPUMEHSTh UX IPU PEIICHUH T€OMETPHUECKUX 3a/1a4.
NoAX0Abl K OHEHUBAHUIO IIVIAHUPYEMBIX PE3YJIbTATOBOBYUYEHUSA

OCHOBHBIMH METOJIaMH MPOBEPKH 3HAHUN W YMEHHH yJaluxcs M0 MaTEMAaTHUKE SBISTFOTCS
YCTHBIA ONpPOC M MNHCbMEHHBbIE paboThl. K mNUCbMEHHBIM (opMaM KOHTPOJISL OTHOCSTCS:
MaTeMaTHYECKUE JTUKTAHTHI, CAMOCTOATENbHbIE W KOHTPOJBbHBIE PAOOTHI, TECTOBBIC 3aJaHHS U
TECTBI.

OcHOBHBIC BUJBI TPOBEPKM 3HAHWKA — TEKymas M HWTOroBas. TeKymias MpoBepKa
IPOBOJUTCS CUCTEMaTHYECKH U3 ypoKa B YpOK, a UTOroBas — MO 3aBEpUICHUU TeMbl (paszzena),
HIKOJBHOTO Kypca.

[Tpu ouleHMBaHUM TUTAHUPYEMBIX Pe3ybTaTOB 00ydeHus maremaTtuke ydamuxcs ¢ HOA
HEOOXO/MMO YYMTHIBATh TaKWe HWHIUBUAYaJbHBIE OCOOCHHOCTH WX pPa3BUTHs, KaK: YpPOBEHb
pa3sBUTHS MOTOPUKU pYK, YPOBEHb BIAJCHUS YCTHOM pEublo, DSHEPreTHYECKHE PpPecypcChl
oOyuaromuxcst ¢ HOJIA. Jlns xaxmoro oOyyarouierocsi y4uTeiab MoAOHWpaeT MHAUBUAYaJIbHbBIE
(opMBI KOHTPOJISI Pe3yIbTATOB 0OYUYEHUSI MaTeMaTHKe.

Hns oOyuatomuxcst ¢ HOJA HeoOxonumo yBenuueHUE BpeMsi JJs  BBIIOJHEHUS
KOHTPOJIbHBIX U CAMOCTOSATEIbHBIX padoT.

KoHTpomnbHBIE, CAaMOCTOSTENIFHBIE W TPAaKTHYECKHE pabOTHl MPH HEOOXOIUMOCTH MOTYT
NpeUIaraThCsi C MCIOJB30BAaHUEM JJIEKTPOHHBIX CHCTEM TECTUPOBAHMS, WHOTO IMPOrPaMMHOI0
oOecrieyeHns, 00eCTICYNBAIOIINAN TTPH HEOOXOAMMOCTH MOYKHO HCIOJB30BATh TEKCTHI C KPYITHBIM
MpUGPTOM; TPUMEHATh KOHTPOJIBHBIE M3MEPHUTEIN C OTAEIbHBIMH 3JEMEHTaMH peIICHUS;
UCTIOJIF30BaTh ATOPUTMBI NP PEIICHUH YPaBHEHUH W HEPAaBEHCTB, KOHTPOJIbHBIE NU3MEPHUTENH C
TrOTOBBIMH TrpadukamMu (YHKIMA M JuarpaMMamH; HCIIOJIb30BaTh OHJIAWH TECTUPOBAaHHUE C
BbIOOPOM OTBETOB.

Texkymmii KOHTposib B (opMe YCTHOrO oOmpoca INpHd HHU3KOM KadyecTBe YCTHOH

IKCTIPECCUBHOM PEUN YJaIINXCsl HEOOXOIMMO 3aMEHATh ITMCbMEHHBIMH (hopMamH.
Hanpumep, ¢ 3Tol 11e1pI0 MOTYT HMCIIOJIB30BAaThCSl TECTHI M TECTOBbIE 3ajaHus U3 bubnmuorexku
MOUI (POIII) wa moboMm stame ypoka. C TOMOIIBIO TAKKX 33JIaHWH M BOIPOCOB 3HAYUTEIHHO
npoine moaodparb Martepuan JUIsi KOHKPETHOTO Kiacca, OOy4aroIlerocsi, COOTBETCTBYIOIIUM
YPOBHIO €r0 Pa3BUTHUS U BO3PACTHBIX 0COOEHHOCTEH.
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CIIEIIMAJIBHBIE YCJIOBUS PEAJIN3AIIMU IUCIUTIJINHBI

B cayyae HeoOXoAMMOCTH (BbIpaKE€HHBIE JBUTaTelIbHbIE PACCTPOICTBa, TSAKEIO0E
NOpakeHHe PYK, MPEMsITCTBYIOmEe (OpMUPOBAHUIO rPpa)OMOTOPHBIX HABBIKOB) pabouee MECTO
oOyuaromerocss ¢ HOJIA nomkHO OBITH CHEIMAIBHO OPraHM30BaHO B COOTBETCTBUU C
O0COOEHHOCTSIMM ~ OTPaHMYEHUH €ro 310poBbs. HeoOXomuMo MpenycMOTpeTh  Haluuue
MEPCOHAIBHBIX KOMITBIOTEPOB, TEXHUYECKHX MPUCHOCOOJIEHUI (crenuanbHas —KiIaBHATypa,
pPa3IMYHOTO BHJA KOHTAKTOPHI, 3aMEHSIOLINE MBbIIIb, HKOMCTUKU, TPEKOOIbl, CEHCOPHBIC
MJIQHIIETHI ).

JloKHBI OBITH CO37aHbI YCIOBHS I ()YHKIIMOHUPOBAHUSI COBPEMEHHOM MH(OPMAIIMOHHO-
00pa3oBaTeNbHOI cpebl, BKIIOYAIOIIEH 3JIeKTPOHHbBIE HH(POPMAIIMOHHBIE PECYPCHI, ANEKTPOHHBIE
o0pa3oBaTeNbHbIE PECYypChl, COBOKYIHOCTb HH()OPMAIIMOHHBIX  TEXHOJIOTHUH,
TEJIEeKOMMYHUKALMOHHBIX TEXHOJIOTHM, COOTBETCTBYIOLIUX TEXHUYECKUX CPEJCTB U TEXHOJIOTUH (B
TOM uyucie, Quem-TpeHaxepoB, wuHCTpyMeHToB WIiKi, 1M@pOBBIX BHAECO MarepualoB,
BUPTYAIbHBIX JTA0OpaTopuii U Ap.), 00eclneynBaIOUINX JOCTHKEHHE KaKIbIM O0ydYaromumcs ¢
HOJIA mMakcumanbHO BO3MOKHBIX [IJIsl HETO pe3yibTaToB oOyueHus. Hampumep, ucrnonab3oBaHue
COBpEMEHHOU oO0pa3oBaTenbHO cpemoil B oOydeHun wmatemaruke aereir ¢ HOJA sBastorcs
pecypcel obnmayHoi wHTepHeT- miatdopmbl MO (POIID), xkoTopsie comepkar HEOOXOIUMBIC
o0Opa3oBaTeNbHbIE MaTepUalbl, THCTPYMEHTHI JJI1 UX CO3JaHUS M PEJAaKTUPOBAHUS, BUPTYyaIbHbIC
nabopaTopuu.

CopneprxaHue yuebHoro kypca (no ronpam obyueHums)

7 KJacc
Havanpnple mnonsTus reomerpuu. Touka, mnpsmas, OTpe30K, Jiyd. Yroia. Buasl yrios.
BeprukansHele U cMexHBIE yribl. buccektpuca yria. Jlomanas,MHOroyroiasHuk. IlapannensHocts
Y MIEpIEHANKYISPHOCTD MPSAMBIX.
Cummerpuunbie ¢urypbl. OCHOBHBIE CBOICTBA OCEBOM CHUMMETpPHUH.
[TprMeprl CUMMETPHUH B OKPYKAIOIIEM MUDE.
OCHOBHBIE IOCTPOEHUS C TOMOIIBIO HUPKYJIS U TUHEHKH.
Tpeyronbauk. BpicoTa, Meamana, OuccekTpuca, UX CBoiicTBa. PaBHOOeapeHHBI U
PaBHOCTOPOHHUI TPEYroJbHUKUA. HepaBeHCTBOTPEYrOIbHHKA.
CBoiicTBa U MpU3HAKU paBHOOEAPEHHOI 0 TpeyroibHUKA. [Ipu3Haku paBeHCTBa TPEYTOJIbHUKOB.
CBolicTBa M MpHU3HAKU NapajuleNbHBIX NpsAMbIX. CymMma YIJIOB TpeyrojibHUKa. BHemrHue yrisl
TPEYrOJIbHUKA.
[IpsimoyronbHbIE  TpeyronbHUK. CBOMCTBO  MeAMaHbl  MPSMOYIOJBHOTO  TPEYroJIbHUKA,
NpOBEAEHHOW K TUNOTeHy3e. [Ipu3Hakum  paBeHCTBA MPSIMOYTOJBbHBIX  TPEYTOJbHUKOB.
[TpssMoyTONBHBI TpeyroibHUK ¢ yriaom B 3001,
HepasencrBa B reoMeTpuu: HEPaBEHCTBO TPEYTrOJbHHUKA, HEPABEHCTBO O JUIMHE JIOMAHOU, TeopemMa
0 OosblIeM yriie ¥ OoJiblieil cTopoHe TpeyrojbHuKa. [leprneHauKymnsp u HaKJIOHHas.
I'eomeTpuyeckoe MecTo TOYEK. buccekTpuca yria U CEpeIUHHBIN IEPIIEHIUKYISP K OTPE3KY Kak
F€OMETPUUYECKHE MECTA TOYEK.
OKpy’XKHOCTb M KpyT, XOpAa U JUaMETp, UX CBOICTBAa. B3auMMHOE pacmnosoKeHUEe OKPYKHOCTH U
npsmoil. KacatenbHas u cekymas K OKpyKHOCTH. OKpy>KHOCTb, BIINCAaHHAs B YroJl. Brincannas u
ONMCAaHHAsl OKPY>KHOCTH TPEYTOJIbHUKA.

8 KkJ1acc
YerslpéxyronpHuku. llapamnenorpamM, ero mnpu3Haku W CBOWCTBA. YacTHbIE cllydau
napajiesorpaMMoB  (IPSIMOYTOJIBHUK, POMO, KBajpaT), MX MpPU3HAKU M CBOMCTBa. Tpameuus,
paBHOOOKas Tparenus, e€ CBOMCTBa U npu3Haku. [IpsmoyroiapHas Tpanemus.
Meron yasoeHust meauansl. LleHTpanbHas cuMMETpHs.
Teopema Paneca u Teopema O MPONOPIUOHAIBHBIX OTpe3Kax. CpelHHe JTUHUM TPEYTroJbHUKA U
Tpaneuuu. LleHTp Macc TpeyroiabHuKa.
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[TogoGue TpeyronbHUKOB, Kod(duiument mnoxodusa. [IpusHaku mOA00MS TPEYrOIHHUKOB.
[TpumeHeHne moA0OMS IPY PELICHNH MPAKTHUECKUX 3aj1au.

CpoiictBa miomaneit reomerpudeckux ¢uryp. @Dopmyiasl Uil IUIOIAAM  TPEYrOJbHUKA,
napajuieniorpaMma, pomoOa u tpanenun. OTHOIIEHUE TUIOMIAEH MOJOOHBIX UTYP.

Beruucnenue miomaznei TpeyroJbHUKOB U MHOIOYI'OJIbHUKOB Ha KJIeT4aToi Oymare.

Teopema IIudaropa. [Ipumenenne Teopems! [Iudaropa npu pemeHnn NpakTHYECKUX 3a/1a4.
CuHyc, KOCHHYC, TaHI'€HC OCTPOro yIrjla MpsIMOYrojJbHOro TpeyrojipHuka. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKAECTBO. Tpuronomerpuueckue GyHkuuu yriaos B 30°, 45° u 60°.
Brniucansble ¥ eHTpaJIbHBIE YIJIbI, YTOJI MEXAY KacaTeIbHONW U XOpAOH. YTJbl MEXIY XOpJIaMH U
CeKyluMu. BrnucaHHble M ONMCAaHHBIE YETHIPEXYTOJIBHUKH. B3auMMHOE pacloyiokKeHue IBYX
okpyxHoctell. Kacanue okpy:xHoctell. O01ue KacaTrenbHble K IByM OKPYKHOCTSIM.

9 kiace
Cunyc, kocunyc, TanreHc yrioB oT O mo 180°. OcHOBHOE TPHUTOHOMETPHUYECKOE TOXICCTBO.
DopMyIIbI IPUBEICHUS.
Pewmenne tpeyronbHukoB. Teopema KOCHMHYCOB M TEOpEeMa CHUHYCOB. PelnieHue NnpakTUuecKuX
3a/1a4 C UCI0JIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.
[TpeobpazoBanue nogodusi. [loqo6ue cooTBETCTBEHHBIX 3IEMEHTOB.
Teopema o npousBeAEHUN OTPE3KOB XOP/, TEOPEMBI O IPOU3BEAECHUN OTPE3KOB CEKYIIUX, TEOpEMa
0 KBaJIpaTe KacaTeabHOM.
BexTop, anuHa (Monysib) BEKTOpa, COHAIIPaBIEHHbBIE BEKTOPbI, IPOTUBOIOJIOKHO HalpaBlIeHHbIE
BEKTOpbI, KOJUIMHEAPHOCTh BEKTOPOB, pPABEHCTBO BEKTOPOB, ONEPALMM HAJ BEKTOPAMH.
Paznoxenue BekTOopa Mo JBYM HEKOJUIMHEApHBIM BekTopaMm. Koopamuatel BekTopa. CkansipHOe
MIPOU3BEJICHNE BEKTOPOB, IPUMEHEHHE /1JIs1 HAXOKIACHUS JUIUH U YTJIOB.

10 knacc.
JlekapToBbl KOOpAMHATHI Ha IUIOCKOCTH. YpPaBHEHHS HPSIMOM U OKPYXKHOCTM B KOOpAMHATAX,
NEpPECEUCHUE OKPYKHOCTEN U NPAMBIX. MEeTO KOOPAUHAT U €T0 IPUMEHEHHUE.
[IpaBuiibHBIE MHOTOYTOJbHUKH. JlJIMHA OKpYXHOCTU. ['pamycHas W paguaHHass Mepa yria,
BBIUNCJIEHNE JUIMH OyT OKpy>KHOCTeH. [Inomans kpyra, cekropa, CErMeHTa.
JIBuKeHMsI TUIOCKOCTM M BHYTPEHHHME CUMMETpUM (uUryp (dJeMeHTapHbIE MPEICTaBICHUS).
[TapayiensHslil nepeHoc. I1oBopor.
IToBTOpenue maTepuana kypca reomerpun 7-9. Ilogroroska k caaye I'B3 u OI'J.
Tpeyronbauk. Beicora, MeANaHa, ouccekTpuca, UX CBOIICTBA.
PaBHOOE1peHHBIN 1 PABHOCTOPOHHUI TPEYTOJbHUKH.
CBoiicTBa U MpU3HAKU paBHOOEIPEHHOTO TpeyrojibHuKa. Ilpu3Haky paBeHCTBa TPEYroOJIbHUKOB.
CBolicTBa ¥ IPU3HAKY NapaJlIeNIbHBIX IPSIMbIX.
CymMa yriioB TpeyrojibHUKA. BHEITHUE yIIIbl TPEYTOJIbHUKA.
IIpssMOyTONBHBIN TpeyrosibHUK. [Ipu3Hakn paBEeHCTBA MPSAMOYTOJIBHBIX
TpeyroabHUKOB. [IpsMoyronbHbIil TpeyronbHuk ¢ yriaom B 3001,
Cpennue TMHUU TPEYTOJIbHUKA U TPATIELIUH.
[Tonobue TpeyronbHUKOB, KO3 duiueHt momodus. [IpuzHaku MogoOUATPEyrOIbHUKOB.
DopmyIsl UL TUIOIIA U TpeyrojbHHUKa,IapajuieJorpaMma,  pomMOa HUTparenuu.
Brruucnenue miomaaei TpeyroibHUKOB U MHOTOYTOJIbHUKOB Ha KileTyaToiOymare.
Teopema [Tudaropa.
CuHyCc, KOCHHYC, TaHI€HC OCTpPOro yrja MpsMOYIOJbHOIO TpeyroibHuKa. (OCHOBHOE
TPUTOHOMETPHYECKOE TOXIeCcTBO. Tpuronomerpudeckue Gynakmnuu yrios B 3001, 4501 u 60[1.
BrnrcanHbIE U LIEHTpaJIbHBIE YIJIbI, YTOJI MEXAY KacaTeIbHOW M XOpAOH. YIUIBI MEXAY XOpJAaMH U
CeKyIIMMU. BrincanHble U OMKMCAHHBIE YETHIPEX YT OIbHUKH.
Pemenue tpeyroiabHuKoB. TeopeMa KOCUHYCOB U TEOPEMA CUHYCOB.

11



TemaTuueckoe nJiaHMpoBaHue yue6Horo Kkypca

7 KIIACC
Ne HaumeHoBaHue pa3e/ioB H TeM NPOrPaMMbl KosmuectBo yacos JekTpoHHbIe (LH(PPOBBIE) 00pa3oBaTeIbHbIE PeCYPChI
n/n
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE
padoThI padoThI

Paspen 1. IIpocreiimue reomerpuyeckne GUrypbl 1 ux cpoiicrpa. M3mepenue reoMeTpu4ecKux BeJHYHMH.

1.1. | Ipocreiimme reoMeTprudeckue 0ObEKTh TOYKH MPSIMBIE, JIyYH U YTIIBI, 3 0.25 https://resh.edu.ru/subject/lesson/4070/conspect/302537/

MHOTOYTOJIbHUK, JIOMaHast. https://www.yaklass.ru/p/geometria/7-klass/nachalnye-geometricheskie-svedeniia-14930/priamaia-otrezok-
tochki-9703/re-18f77739-2ab6-4f1a-b5c0-049e88127967

1.2. | CMexHbIC U BEPTHKAJIBHbIC YIIbL. 2 0.25 https://resh.edu.ru/subject/lesson/7287/conspect/249698/
https://www.yaklass.ru/p/geometria/7-klass/nachalnye-geometricheskie-svedeniia-
14930/perpendikuliarnye-priamye-smezhnye-i-vertikalnye-ugly-9886

1.3. | PaGota ¢ mpocTeHIMMH YepTeRAMHU. 4 2 https://resh.edu.ru/subject/lesson/7313/start/249384/

1.4. | Vi3MepeHue TMHEHHBIX U YIJIOBBIX BEIHYHH, BEIYHCICHHE OTPE3KOB U YIIIOB. 3 1 0.5 https://www.yaklass.ru/p/geometria/7-klass/nachalnye-geometricheskie-svedeniia-14930/izmerenie-
otrezkov-i-uglov-9704/re-8118f3d0-7a8f-4f3a-91cc-9e12cff98c74

1.5. | Ilepumerp u mromaab GUryp, COCTABICHHBIX U3 IPSMOYTOIbHUKOB. 2 0.5 https://infourok.ru/laboratornye-raboty-po-geometrii-5341333.html

HWroro no pazneny: 14

Pasnen 2. TpeyrojbHUKH

2.1. | ToHsTHE O PaBHBIX TPEYTONBHUKAX H MEPBHYHbIC PEJICTABICHUS O PABHBIX 1 https://resh.edu.ru/subject/lesson/7292/conspect/305759/
(KOHIpYSHTHBIX) (HUTypax.

2.2. | Tpu npu3HaKa paBeHCTBA TPEYTrOIBHHKOB. 7 0.5 https://www.yaklass.ru/p/geometria/7-klass/treugolniki-9112/pervyi-priznak-ravenstva-treugolnikov-9122
https://www.yaklass.ru/p/geometria/7-klass/treugolniki-9112/vtoroi-i-tretii-priznaki-ravenstva-
treugolnikov-9739

2.3. | Ilpu3Haku paBeHCTBA MPSIMOYTOJIBHBIX TPEYTOIEHUKOB. 2 0.5 https://www.yaklass.ru/p/geometria/7-klass/treugolniki-9112
https://www.yaklass.ru/p/geometria/7-klass/sootnoshenie-mezhdu-storonami-i-uglami-treugolnika-
9155/priamougolnyi-treugolnik-svoistva-priznaki-ravenstva-9175

2.4. | CBOWCTBO Me/JHaHBI IPMOYTOJIBHOTO TPEYTOJIbHHKA. 1 0.25 https://www.yaklass.ru/p/geometria/7-klass/treugolniki-9112/mediana-bissektrisa-vysota-treugolnika-9481

2.5. | PaBHOOeIpEHHBIE U PABHOCTOPOHHHE TPEYTONbHHUKH. 2 0.5 https://skysmart.ru/articles/mathematic/chto-takoe-ravnobedrennyj-treugolnik

2.6. | Ilpu3sHaku u cBOICTBA PaBHOOEAPEHHOTO TPEYTrONBHUKA. 2 0.5 0.25 https://skysmart.ru/articles/mathematic/chto-takoe-ravnobedrennyj-treugolnik

2.7. | IlpotuB Goblieii CTOPOHBI TPEYTOJIBHHUKA JISKUT OOJBIIHIA yroi. 1 0.25 https://www.yaklass.ru/p/geometria/7-klass/sootnoshenie-mezhdu-storonami-i-uglami-treugolnika-
9155/teorema-0-sootnosheniiakh-mezhdu-storonami-i-uglami-treugolnika-9738

2.8. | Ipocteiimme HEpaBEHCTBA B TCOMETPHH. 1 https://school-science.ru/3/7/33434
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2.9. | HepaBeHCTBO TpeyroibHHUKA. 1 0.25 https://urok.1sept.ru/articles/612863

2.10. | HepaBeHCTBO IOMaHOM. 1 https://www.treugolniki.ru/lomanaya/

2.11. | IIpsAMOYTONBHBIN TPEYTOIBHHK C yriaoM B 30°. 2 0.25 https://resh.edu.ru/subject/lesson/7309/conspect/300527/
https://resh.edu.ru/subject/lesson/1352/

2.12. | [lepBble MOHATHSA O IOKA3aTEIbCTBAX B FEOMETPHU 1 https://skysmart.ru/articles/mathematic/aksioma-teorema

Hroro no paszeny: 22

Pa3nen 3.I1apaniensHble NpsiMble, CyMMa YIJIOB TPEYTOJbHHKA

3.1. | IapasunenbHbie NpsAMbIE, UX CBOHCTBA. 2 0.25 https://www.yaklass.ru/p/geometria/7-klass/parallelnye-priamye-9124

3.2. | Isrerit moctynat EBkimza. 1 https://resh.edu.ru/subject/lesson/7300/start/249559/
https://nsportal.ru/shkola/geometriya/library/2013/03/24/prezentatsiya-iz-istorii-parallelnosti-pryamykh
https://www.yaklass.ru/p/geometria/7-klass/parallelnye-priamye-9124/priznaki-parallelnosti-dvukh-
priamykh-svoistva-parallelnykh-priamykh-aksio_-9228

3.3. | Hakpecr nexaniue, COOTBETCTBEHHbIE M OHOCTOPOHHHE YIiIbl (00pa3oBaHHbIe pH | 3 0.25 https://resh.edu.ru/subject/lesson/7301/conspect/249488/

NIEPECEUCHUH MapAILICIIbHBIX IPSAMBIX CEKYILEH ).

https://urok.1sept.ru/articles/570868

3.4. | Ilpu3HaK HapaJuIeIbHOCTH PSMBIX Yepe3 PaBEHCTBO PACCTOSIHUI OT TOYEK OfHOH | 3 1 0.25 https://resh.edu.ru/subject/lesson/7306/start/296950/

NPSIMOM 110 BTOPO# MPSMOH.

3.5. | Cymma yriioB TpeyroibHHKa 1 MHOTOYTOJIbHUKA. 3 0.25 https://www.yaklass.ru/p/geometria/7-klass/sootnoshenie-mezhdu-storonami-i-uglami-treugolnika-
9155/summa-uglov-treugolnika-vidy-treugolnikov-9171

3.6. | BuemHue yriisl TpeyroibHUKa 2 0.25 https://resh.edu.ru/subject/lesson/7292/main/305764/
https://www.treugolniki.ru/vneshnij-ugol-treugolnika/

Hroro no paszzeny: 14

Pasgen 4.0xpy:kHOCTb M KPYT. 'eoMeTpHYecKHe NOCTPOEHHUs

4.1. | OKpyXHOCTb, XOP/IbI U JHAMETPBI, X CBONCTBA. 2 0.25 https://www.yaklass.ru/p/geometria/7-klass/treugolniki-9112/okruzhnost-radius-zadachi-na-postroenie-
10433/re-h5a2c2a4-5b38-4bef-b8f0-3ebb5cae946f

4.2. | KacarenpHast K OKPY>KHOCTH. 2 0.25 https://skysmart.ru/articles/mathematic/kasatelnaya-k-okruzhnosti

4.3. | OKpyXHOCTb, BIHCAHHAS B yTOJI. 2 0.25 https://shkolkovo.net/theory/79

4.4. | Houstie o 'MT, npuMenenne B 3a1a4ax. 1 https://resh.edu.ru/subject/lesson/1383/

4.5, | BuccekTprca U CepeMHHBIH MEPICHNKYISIP KaK FT€OMETPHIECKHE MECTa TOUCK. 1 https://infourok.ru/konspekt-uroka-po-geometrii-klass-na-temu-seredinniy-perpendikulyar-i-bissektrisa-
ugla-kak-geometricheskie-mesta-tochek-ploskost-3973346.html

4.6. | OKpyXHOCTb, OITHCAHHAsE OKOJIO TPEYTObHUKA. 2 0.25 https://resh.edu.ru/subject/lesson/1349

4.7. | BricanHasi B TPEYTOIBHHUK OKPY)KHOCTb. 2 0.5 0.25 https://resh.edu.ru/subject/lesson/1349/
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4.8. | Ipocreiimue 3a1a4i Ha HOCTPOCHHE. 2 1 https://urok.1sept.ru/articles/617861
https://resh.edu.ru/subject/lesson/1356/

https://resh.edu.ru/subject/lesson/1408/

Hroro no paszaeny: 14

Paspen S. IToBTopenue u 00001IeHIE 3HAHMIA.

5.1. | IloBropeHue u 0000MICHNE OCHOBHBIX OHATHI M METOOB Kypca 7 Kiacca. 4 1 https://resh.edu.ru/subject/lesson/7311/start/297121/
https://resh.edu.ru/subject/lesson/7310/start/297156/

Hroro no paszeny: 4
OBIIEE KOJMYECTBO YACOB I10 ITPOTPAMME 68 3 9.75
8 KJIACC
Ne | HanMeHoBaHMe pa3ieoB H TeM MPOrPaMMbl KosndectBo 4acos JJeKTpoHHbIE (LU POBbIE) 00pa3oBaTeIbHbIE PeCypehl
n/n
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE
paboTbl paboTbl

Pa3gen 1. YeTbIpéxyroabHuKH

1.1. | [MapazenorpaMm, €ro HpuU3HaKu U CBOICTBA. 2 0.25 https://www.yaklass.ru/p/geometria/8-klass/chetyrekhugolniki-9229/parallelogramm-svoistva-
parallelogramma-trapetciia-9234

1.2. | YacrHble ciryuan napauiesorpaMmMoB (IpssMOYTOJIBHHK, pOMO, KBajpar), HX 4 1 https://www.yaklass.ru/p/geometria/8-klass/chetyrekhugolniki-9229/priamougolnik-kvadrat-priznaki-

[PU3HAKU U CBOWCTBA. priamougolnika-i-kvadrata-romb-9231

https://resh.edu.ru/subject/lesson/1495/start/

1.3. | Tpaneuwus. 2 0.5 https://resh.edu.ru/subject/lesson/2009/start/
https://resh.edu.ru/subject/lesson/2011/start/
https://www.yaklass.ru/p/geometria/8-klass/chetyrekhugolniki-9229/parallelogramm-svoistva-
parallelogramma-trapetciia-9234/re-6b5b4f86-6daa-47a0-bada-h95467486197

1.4. | PaBHOOOKas U MPSMOYTOJIbHAS TPATICIIH. 2 1 0.25 https://www.yaklass.ru/p/geometria/8-klass/chetyrekhugolniki-9229/parallelogramm-svoistva-
parallelogramma-trapetciia-9234/re-6b5b4f86-6daa-47a0-bada-h95467486197
https://ru.onlinemschool.com/math/formula/trapezium_right/
https://ru.onlinemschool.com/math/formula/trapezium_isosceles/
https://shkolkovo.net/catalog/planimetriya_chast_i/ravnobedrennaya_trapeciya

1.5. | YaBoeHne MeuaHsl. 1 https://foxford.ru/wiki/matematika/udvoenie-mediany

1.6. | LlenTpanbHast CHMMETpHS 1 https://resh.edu.ru/subject/lesson/2010/start/

Hroro no paszzeny 12

Pasgen 2. Teopema ®aneca u TeopeMa 0 NPONOPLUHOHATBHBIX 0TPe3KaX, M0A00HbIE TPEYr0JIbHHKH

2.1. | Teopema Paieca 1 TeOpeMa O MPOMOPLHOHAIBHBIX OTPE3KaX. 2 0.25 https://resh.edu.ru/subject/lesson/2502/start/
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2.2. | Cpeassist IMHUS TPEYTONBHUKA. 2 0.25 https://resh.edu.ru/subject/lesson/2015/start/

2.3. | Tpamenus, e€ cpeHss JIMHUS. 2 0.25 https://urok.1sept.ru/articles/629102

2.4. | TIponopLuoHaIbHbIE OTPE3KH, TOCTPOCHUE YETBEPTOrO MPOMOPLIHOHATIBHOTO 1 0.25 https://resh.edu.ru/subject/lesson/3035/start/

OTpE3Ka.

2.5.. | CBoiicTBa LIEHTpa Macc B TPEYTOIbHUKE. 1 https://urok.1sept.ru/articles/581753

2.6. | IlogoOHBIE TPEYTrONBHUKIL. 1 https://www.yaklass.ru/p/geometria/8-klass/podobnye-treugolniki-9236

2.7. | Tpu npu3HaKa nof00Ms TPEYroIbHUKOB. 3 https://www.yaklass.ru/p/geometria/8-klass/podobnye-treugolniki-9236/priznaki-podobiia-treugolnikov-
9525
https://resh.edu.ru/subject/lesson/2503/start/

2.8. | Tlpaktrueckoe MpUMEHEHHE 3 1 2 https://www.yaklass.ru/p/geometria/8-klass/podobnye-treugolniki-9236/primenenie-podobiia-reshenie-
zadach-9482
https://resh.edu.ru/subject/lesson/3140/start/

Hroro no paszeny: 15

Pasgen 3. Ilnomaas. Haxoxkaenue niaomaieii TpeyroibHUKOB M MHOTOYT0JIbHBIX (PUTYP.

Ilnomaau nogo0HbIX puryp

3.1. | Tonsitue 06 oOueit TeOpHH IUIOIAH. 1 https://resh.edu.ru/subject/lesson/1484/start/
https://foxford.ru/wiki/matematika/ploschad

3.2. | ®opMyIbl IS IUIOMIA/1H TPEYTOIBHHUKA, IIApaILIeorpaMMa 2 0.5 https://resh.edu.ru/subject/lesson/1493/start/
https://resh.edu.ru/subject/lesson/1492/start/
https://foxford.ru/wiki/matematika/ploschad-treugolnika

3.3. | OrHomrenue ruIomaei TpeyroirsHUKOB ¢ 0OIIIM OCHOBAaHMEM MM 00mIeH BeicoTol. | 1 0.25 https://shkolkovo.net/theory/42
https://foxford.ru/wiki/matematika/otnoshenie-ploschadey

3.4. | Bbluncnenue WIOMA/EH CIOKHBIX (Uryp Yepe3 pa3OHeHre Ha YaCTH U I0CTPOeHHe. | 2 0.5 https://infourok.ru/ploschadi-figur-na-kletchatoy-bumage-formula-pika-1487216.html

3.5. | Ilnomanu duryp Ha KieTyartoit Oymare. 2 0.5 https://easy-physic.ru/ploshhadi-figur-po-formule-pika/

3.6. | Iowamm nomoGHbIX (uryp. 2 0.5 https://resh.edu.ru/subject/lesson/2014/start/

3.7. | Boruncienue miomaieit. 2 0.5 0.5 https://resh.edu.ru/subject/lesson/2012/start/

3.8. | Bamaun ¢ MPAKTUIECKUM COJCPIKAHHEM. 1 0.25 https://resh.edu.ru/subject/lesson/2013/start/

3.9. | Permenwe 3a1a4 ¢ MOMOIIBIO METO/IA BCIIOMOTATEIbHON TLIOIIAN 1 0.5 https://foxford.ru/wiki/matematika/metod-vspomogatelnoy-ploschadi

Hroro no paszzeny: 14

Paspen 4. Teopema Iludaropa u Hayajia TPUrOHOMETPUH
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4.1. | Teopema [Tudaropa, e€ 0ka3aTenbCTBO U IPUMEHECHHUE. 2 0.5 https://resh.edu.ru/subject/lesson/1490/start/
4.2. | ObparHast reopema [Tudaropa. 2 0.5 0.5 https://skysmart.ru/articles/mathematic/teorema-pifagora-formul
4.3. | OnpezeneHne TPHrOHOMETPUYECKHX (YHKIMIA OCTPOrO yriia, TPUTOHOMETPHYECKHe | 2 0.25 https://resh.edu.ru/subject/lesson/2019/start/
COOTHOLLEHHUSI B [IPSIMO YTOJILHOM TPEYTrOJNbHUKE. https://resh.edu.ru/subject/lesson/2016/start/
4.4. | OcHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO. 2 0.25 https://skysmart.ru/articles/mathematic/osnovnoe-trigonometricheskoe-tozhdestvo
4.5. | COoOTHOIICHNUS MEK/y CTOPOHAMH B IIPSIMOYTOJIBHBIX TPEYTOJIbHHUKAX C yriiamMu B 45°u| 2 0.25 https://resh.edu.ru/subject/lesson/2017/start/
45°; 30° u 60°
Hroro no paszeny: 10

Pasgen S. Yrubl B OKpY:KHOCTH. BnincanHbie H OnMcaHHBbIC YeTbIPeXyroJabHuku. KacarenabHblie k okpyxkHocTH. Kacanue okpy:kHOCTH.

5.1. | Buncansble  [IEHTPAIBHBIE YIJIbI, 2 0,25 https://resh.edu.ru/subject/lesson/2027/start/
YIOJI MEK/Ly KacaTelbHON 1 XOPOH. https://resh.edu.ru/subject/lesson/2505/start/
5.2. | Yrisl MeK/y XOpAaMH U CEKYIIUMH. 2 0.25 https://resh.edu.ru/subject/lesson/2504/start/
5.3. | BrincanHslie 1 OMUCaHHbIE YETHIPEXYTONBHUKH, UX TIPU3HAKH U CBOKWCTBA. 2 0.25 https://ege-study.ru/ru/ege/materialy/matematika/vpisannyj-i-opisannyj-chetyrexugolniki-i-ix-svojstva/
https://uchitel.pro/omucannas-u-BuCaHHAS-OKPYKHOCTH/
5.4. | IlpuMeHeHHe STUX CBOMCTB IIPH PEIICHNH FeOMETPHIECKHX 3a1ad. 5 1 2 https://uchitel.pro/onucanHas-u-BIHCaHHASL-OKPYKHOCTH/
5.5. | B3anuMHOe pacronokeHue IByX OKPYKHOCTEIA. 1 https://resh.edu.ru/subject/lesson/2033/main/
5.6. | Kacanue okpyxHocTeii. 1 https://resh.edu.ru/subject/lesson/2033/main/
Hroro o pazaeny: 13
Paspnen 6. Ilopropenne, 06001 eHne 3HAHMA.
6.1. | [ToBTOpEHHE OCHOBHBIX MOHATHI M METO/I0B KypCOB 7 U 8 KiaccoB, 06001IeHne 4 1
3HaHUH.
Hroro no paszzeny: 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5
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9xacc (68 )

Ha3zpanue
pa3aesia (TeMbl)

Kypca (4ucJjio

OcHoBHOE coiep:KaHue

OcHOBHbIE BUIbI 1€ATEJIbHOCTH 00y4aI0IIUXCHA

4acoB)
Tpuronomerpus. |[lonstue  cunyca, KocuHyca,/@OpMyJIUpPOBATH OMNpeleJieHUsi  TPUTOHOMETPUUECKUX (PYHKUMN TYMBIX U MPSAMBIX
TaHT'€HCa OCTPOTo yria, GOpMYIIbIyTIIOB.
Cunyc, KOCHHYC,

TaHreHce yriaos ot 0

[IPUBCACHUA.

Haxoaurthb CHUHYC, KOCUHYC, TAHI'CHC YIJIOB TPCYr'OJIbHUKA I10 Ta6JII/IIIaM " 4epe3

no 180 rpaaycoB.Onpenencnue COOTHOILCHUSI CTOPOH B TPEYTOJIbHHKE.
DopMyJIbI TPUTOHOMETPHUYCCKUX 3
S — HcnoJib30BaTh (GOPMYIIbI IPUBEACHHS ISl BHIYMCIICHHS TPUTOHOMETPUUYCCKUX (DYHKIHI
¢yukuuii yrnmos ot 0° mo 180°. [TymbIX yrios.
(16 )
Permenne Haxox/[IeHHe JUIMH CTOPOH W [BBIBOAMTH TeOpeMy KOCHHYCOB H TEOPEMY CHHYCOB (C panyCcoM OIMCAHHOH OKPYKHOCTH).
TPEYroJbHUKOB.  [BSJIHUYHMH YIJIOB TPEYTOJHHUKOB.
Teopembr HaxoauThb CHHYC, KOCHHYC, TAHICHC YIJIOB TPEYTOJbHUKA M CTOPOHBI TPEYrOJIbHUKA Yepes3
KocuHyc u CHHYC IPSIMOTO U TPUTOHOMETPUYECKHE PYHKIUH YIIIOB.
KOCHHYCOB 7 y yenp p p pynkpm yr
TYIIOTO yria. Teopema 5
CHHYCOB. , Pemath TpeyroJabHUK, UCTIONB3YS ONpPENENICHHS TPUTOHOMETPUYECKUX (YHKIHIA OCTPOTO
KOCHUHYCOB(000011IEHHAS)
714, TEOPEMY CHHYCOB U KOCHHYCOB.
(14 ) TeopeMa CHHYCOB (C paJnycom yIi1a, TCOpeMy CHHYy y

OTMUCAaHHOUW OKPY>KHOCTH).

Dopmyna TJTOIIA/INA
TPEYroJIbHUKA yepe3 1BE
CTOPOHBI M YIOJl MEXIYy HHMH.
TUTOIIA N

qepes

Dopmyna
YETBIPEXYTOJIbHUKA €ero

JUaroHajiv U yrojJ MCxay HUMHU.

Pemate HecTaHZAPTHBIEC TPAKTUYECKHUE 3a1a4H, CBOJALIMECS K HAXO0XKICHUIO Pa3IMYHbIX
HJIEMEHTOB TPEYroJIbHUKA
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[IpakTueckoe [IPUMEHEHUE
TTOKa3aHHBIX TEOPEM
IIpeoopaszoBanue [[lonstue o  npeobpazoBannnOCBaMBAThL MOHATHE IPEOOPa3OBaHMs MOAOOUS.
moao0us. og00usl. .
HccnenoBatb OTHOUICHHE JIMHEHHBIX SJEMEHTOB (UIYp MpU NMpeoOpa3oBaHUM MOJ00US.
(8 ) CoOTBETCTBEHHBIE aneMeHThHaxoauTh mpuMepsl IOJ00HS B OKPYKAIOIIEH 1eHCTBUTEIHHOCTH.
Mo100HBIX uryp.
Pemiath reomMeTrpuyueckue 3aJaud U 3aJaYd U3 PEANbHON JKU3HH C HCIOJb30BAHHEM
MPU3HAKOB MOJOOHBIX TPEYTOJILHUKOB.
MeTtpuueckue Teopema 0 MpoU3BeIeHNU [ BBIBOAUTH METPHUUECKHE COOTHOILIECHUS MEXKIY OTPE3KaMH XOpPJ, CEKYIIUX U KacaTelbHbIX
COOTHOIIIEHHUsSI B [OTPE3KOB  XOpI, TEOpeMa O |C UCIOJIH30BAHNEM BIIMCAHHBIX YIJIOB M TOJOOHBIX TPEYTOJIHHHUKOB.
OKPYKHOCTH. [TPOU3BEICHNUN OTpPE3KOB .
Hcnoab30BaTh TEOPEMBI O MPOU3BEIEHUU OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTelbHOMN
CeKyIIMX, TeopeMa O KBaJpare B
(8 u) . [pH PEIICHUH 3a]a4, TOCTPOCHUHN YePTEKEW Ha MPAKTUYECKUX 3aHATHIX
kacareqbHOW. [IpuMeHeHne B

PCHICHUH I'COMCTPUICCKHUX 3aJlaYd

BexTopbi (12 )

Onpenenenne BEKTOPOB,
CJIO)KEHHE U PA3HOCTb BEKTOPOB,

YMHO>XCHUC BCKTOPA HA YUCJIO.

DuU3N4eCKul U IeOMETPUUYECKUI
CMBICJI BEKTOPOB.

Hcnonb30BaTh BEKTOPHI KaK HAIPaBJICHHbBIE OTPE3KH, MCCJIe10BATh I€OMETPHUYECKUM
(nepemerienue) U GU3NUYECKHil (CuIa) CMBICIBI BEKTOPOB.

3HaTh OnpeejeHusl CyYMMBl W Pa3sHOCTH BEKTOpPOB, YMHOKEHHsS BEKTOpa Ha YHCIIO,
HCCJIe0BATH FEOMETPUUECKUN U PU3NYECKHUIT CMBICIIBI TUX ONepaluil.

Pemathb TCOMETPHUUICCKUE 3a1a4r C UCITOJIb30BAHUEM BEKTOPOB.

Paznoxxenue BCKTOpa IO AOBYM
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HEKOJIJIMHEAPHBIM BEKTOpaM.

Koopaunatsl BekTopa.

CkansipHoe IIPOU3BEICHHE
BCKTOPOB, €ro0 IMPUMCHCHUC JIA

HaXOXICHUA JJIMH U YIJTIOB.

Pemenue 3a7ay ¢ IIOMOIIBIO

BCKTOPOB.

IS
pelIeHnsT 3a7a4 KUHEMATHUKH |
Meton

[IpuMeHEeHHE  BEKTOpPOB

MEXaHUKHU. KOOpAMHAT
[PU  PEIICHHH T€OMETPHUYECCKUX
3a/1a4.

cnonk30Banue MeETOoJIa
KOOpPJIMHAT B

3agadax

IPAKTUICCKUX

PackaaabiBaTh BEKTOP 110 IBYM HEKOJUIMHEAPHBIM BEKTOPaM.

Hcnonb30BaTh CKalIpHOE POU3BE/ICHUE BEKTOPOB, BBIBOJUTH €r0 OCHOBHBIE CBOMCTBA.
BoiuncasTs cyMMYy, pa3HOCTh M CKaJIIPHOE MPOU3BEACHUE BEKTOPOB B KOOPAMHATAX.
[IpuMeHATDH CKaISIPHOE MIPOU3BEACHHUE JIJIsl HAXOXKICHUS JJIUH U YTJIOB.

Hcnonb3oBaTh CBOWCTBA YIVIOBOr0O Ko3(d@uirenta npsMol Npu peleHn: 3aaad, JUis
OIpeieNICHUs PACIIOJIOKEHUS MTPSIMOU.

HpI/IMeHﬂTb KOOPpAUHATLI IIpU PCHICHUH I'COMCTPUUCCKUX U ITPAKTHUYCCKHUX 3aaad, IJIA
IIOCTPOCHUA MAaTCMATHUYCCKUX MoJieNnen pCaIbHbIX 3a/1a4 (((MCTOI[ KOOp,Z[I/IHaT»).

[losib30BaTHCS1 A7 TOCTPOCHUS U HCCIIE0BaHUN [TU(PPOBBIMHU PECYPCAMH.

3HAKOMHTBCS ¢ HCTOPUEH Pa3BUTHUS T€OMETPUH

IloBTOpEHME,
00001IEHHE,
cHCTeMaTH3alus
3HAHMIT?

(10 v)

HOBTOpeHI/Ie OCHOBHBIX ITOHSTHH

u  MeTogoB  kypco  7—10
KJ1aCCOB, 0000111eHNE 51
CHCTEMATHU3aIIH 3HAHHUH.
[Ipocreliine  reoMeTpuyecKue
¢burypsl W WX  CBOICTBa.
3mepenue TE€OMETPUUYECKUX
BEJIUYHH.

TpeyroapHUKH.
[TapannensHble u

[IEPIEHIUKYISIPHBIE TIPSIMBIE.

OnepupoBarth NOHATHSAMHU:  (Urypa,
paBHOOEPEHHBII W PaBHOCTOPOHHUN TPEYrOJbHUKH,

TOYKa, TMpsMasd,

yro,
IPSIMOYTOJIBHBI  TPEYTOJIbHUK,

MHOT'OYT'OJIbHUK,

Me/iMaHa, OMCCEKTpUCca U BbICOTA TPEYrojbHHUKA, apalljienorpaMM, poMO, MpsIMOYTOJIbHHUK,
paBeHCTBO U mopobue  uryp,
TPEYroJbHUKOB; NapaJlJIebHOCTh U NMEPIEHANKYIIPHOCTh NPSIMBIX, YTOJI MEXY NMPSIMBIMHU,

KBaJAparT, Tparenud; OKpPYKHOCTb, KacCaTClIbHas;
CUMMCETpPUSA OTHOCUTCIIBHO TOYKHU U HpHMOﬁ; AJINHA, paCCTOAHUC, BEJINYHHA YyIJia, IJI0MAAb,

[EPUMETP.

Hcnosb3oBath GopMyJibl: IEpUMETPa U IUIOMAIN MHOTOYTOJIBHUKOB, JUIMHBI OKPYKHOCTH
U TUIOIIAIU KpyTa, 00bEMa MPpsIMOYTOJIbHOTO Napasuleenunesia.

OﬂepI/IPOBaTb NMOHATHAMM: MPAMOYrOJIbHasd CUCTEMA KOOPAWHAT, BEKTOP, UCIOJILB30BaTh
OTU IMOHATHUA I NPCACTABJICHUA HOAaHHBIX W PCIICHHA 3aJad, B TOM YHCIIC M3 JPYIrHUX
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OKpYKHOCTh u KpYT.
['eomeTpuyeckne  MOCTPOECHHS.
Vbl B OKPYXHOCTH.
BrnucanHple UM ONMCaHHBIC
OKPYKHOCTH MHOT'OYTI'OJIbHUKOB.
[Ipsimas 51 OKPY/KHOCTb.
UeTblpéXyroibHUKU. Brincanusie
141 OINMCaHHBIE
YEThIPEXYTOJbHUKH.

Teopema Iludaropa u nHauana
TPUTOHOMETPHUH. Pemenue
OOLIHX TPEYTrOJbHUKOB.

HpaBI/IJII)HI)IG MHOT'OYT'OJIbHUKH.

[IpeoOpazoBanus IUIOCKOCTH.
J[BYOKCHUS. ITonmoOue.
Cummerpus.

[ Imomann. Brruncnenue

iomaneii. [hnomanyu moaoOHbBIX
buryp.

I[eKapTOBI)I KOOpAWHATLL Ha
ITIJIOCKOCTH.

BekTopbl Ha INTIOCKOCTH

y4eOHBIX MPEIMETOB.

Pemiate 3aa4yu Ha IOBTOPEHUE OCHOBHBIX IOHATHH, WUIIOCTPALUIO CBSA3EH MEXIY
pPa3IMYHBIMU YaCTAMU Kypca.

Bui0upats MeTo 15 pelIeHUs 3a1a4H.

Pemrartn 3a1a4u 13 MOBCEHEBHOM )KU3HUA
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10xnacc ( 68 1)

Ha3zpanue
pasaesa (Tembl)

Kypca (4ucJjio
4ac0B)

OcHoOBHOe coiep:KaHue

OcHOBHBIE BU/IbI 1€ATEJIbHOCTH 00y4al0IIUXCS

JlekapTOBBI
KOOPAMHATHI
IJIOCKOCTH

Ha

(16 )

HeKapTOBBI KOOpAUHATbl TOYCK
Ha IIJIOCKOCTH.

YrinoBoii

yria
u

YpaBHEHHE IIPSIMOM.
Kod(puIueHT,
napasuieJbHbIe

TaHT'CHC
HAaKJIOHA,
TICPIICHAUKYIISIPHBIC IIPAMBIC.

YpaBHEeHHE OKPYXHOCTH.
HaxoxaeHue KOOpAMHAT TOYEK
[IepeceyeHUs U

[IPSIMOM.

OKPYKHOCTH

MeTtoa KOOpAUHAT IPU PEIICHUHN
reOMEeTpPUUYECKUX 3ajau.

cnonk30Banue METOoJIa

KOOpAUHAT B MPAKTUICCKUX

3agadax

OcBauBaTh NOHATHE HpHMOYFOHBHOfI CUCTEMBI KOOpAUHAT, NCKAPTOBBIX KOOpAHWHAT
TOYKH.

BBIBOAUTH ypaBHEHUE NPSAMOW U OKPYKHOCTH. BbIAEIATH MOJIHBIM KBajpar Uit
HAaXO0XACHUS LIEHTPA U pauyca OKPY>KHOCTH 110 €€ YPaBHEHHUIO.

Pemath 3agauMm Ha HAXOXXJEHUE TOYEK MEPECEUEHHUS MPSIMBIX U OKPYKHOCTEU C
[MOMOIIBIO0 METOIa KOOPAUHAT.

Hcnoab30BaTh CBOICTBA YrioBOro Ko uiMeHTa npsMoil MpH pelieHud 3ajad, AJis
ONPEACIICHUS PACIIONIOKEHUS IIPSIMOA.

IIpyMeHATh KOOPAMHATHI NPU PELICHUN TEOMETPUYECKUX W MPAKTUYECKUX 3aaad, Ui
MOCTPOSHHSI MATEMAaTHUYECKUX MOJIEIeH peanbHbIX 3a1au («METOJl KOOPIUHATY).

Ilosib30BaTHCS A1 TOCTPOCHUS U HCCIET0BaHUHN ITU(PPOBBEIMHU PECYPCAMH.

3HAKOMHMTBCS ¢ MCTOPUEH Pa3BUTHS FEOMETPUU

IIpaBuiabHbIE
MHOI'0YI'0JIbHUKH.

JlJInHa OKpYKHOCTH

HpaBI/IHBHBIe MHOT'OYT'OJIbHUKH,

BBIYMCIICHUEC nux

Uucno m W JUIMHA OKPYXHOCTH.

JITuHA TyTH OKPYXHOCTH.

OJICMCHTOB.

q)OpMyJ'II/IPOBaTL OIpCACICHUE ITPABUIIBHBIX MHOT'OYT'OJIbHUKOB, HAXOAUTD UX 3JICMCHTHI.

Iloab30BaThCA ITIOHATHEM JJIUHBI OKPY>XKXHOCTH, BBe)IéHHI)IM C MOMOMIBIO MPaBUJIbHBIX
MHOT'OYI'OJIbHUKOB, ONIPEaCJIATb YUCJIO T, JJIMHY YT 1 paJUaHHYIO MEPY YyTIJia.

I[IpoBoaMTH Mepexoj OT PaIMaHHONW MEPHI yTJia K TPayCHON  HA00OPOT.
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U II0IIAAb Kpyra.

Pannannas mepa yria.

OnpeaensiTh IIOMIAAL KpyTa.

BoruncieHue [1nomans kpyra u ero 3JeMeHTOB BoIBOAUTH Gopmyabl (B TpaayCHOW U paJuaHHOW Mepe) Ui JUIUH AYT, MJIoMaaen
riomanei CEKTOPOB M CETMEHTOB.
(cexTopa u CEerMEHTA).
(16 u) Beruncnenne momaneii  puryp,BelaucasTh miomaan GUryp, BKIIOYAIONIIUX 3JIEMEHTHI OKPYKHOCTHU (KpyTa).
BKJTFOUYAIOIIUX JIEMEHTHI Kpyra
HaxoauTh miomaay B 3aa4ax peajlbHOM KU3HU
J[BUzKeHU S [lonsitue 0 nBUKeHUH |Pa30upaTh TPUMEpHl, WUIIOCTPUPYIONIUE TMOHSATHS JIBUXKCHHS, IICHTPOB U OCEH
MJI0CKOCTH [1JIOCKOCTH. [TapayienpHbI [CUMMETpPUH.
[EPEHOC, MOBOPOT U CUMMETPHSL. .
(10 v) OCH 1 LIGHTPbI CHMMETPHIL. @opMyJIMPOBATh ONpEICICHUS NapajulebHOTO IMEpeHoca, IOBOpOTa U OCEBOM
cuMMeTpud. BBIBOAUTH UX CBOMCTBA, HAXOAUTH HEMOIBU)KHBIE TOUKH.
[IpocTeiine  OpuUMEHEHHUS B . .
. HaxoauTh EHTPBI U OCU CHMMETPHI MPOCTEHIIHX QUTYP.
[IpumeHsITH MapaieNbHbINA IEPEHOC U CHMMETPHIO TIPU PEIICHUH T€OMETPUUYECKUX 3a7au
(pa3bupath MpUMEpHI).
Hcnoab30BaTh 715 TOCTPOCHHS M UCCIIEIOBaHU IU(POBBIE peCypCHI
[MoBTOpEHue, [ToBTOpEHNE OCHOBHBIX MOHATHI |OnmepupoBaTh MOHATHSIMH: Qurypa, TOdYKa, TNpsMas, Yrojl, MHOTOYTOJbHUK,
000011IeHHE, u  MeTooB  KypcoB 7—10 |paBHOOCIPEHHBI W PaBHOCTOPOHHUH TPEYrOJIBHUKHU, MPSMOYTOIBHBIA TPEYrOJbHUK,
CHCTEeMATH3aIUsl  |KJIACCOB, 0000611IeHNe W |[MenuaHa, OMCCEKTPHUCa M BBICOTA TPEYTOJIbHUKA, MTApALICIIOrPaMM, POMO, TPSIMOYTOJIBHUK,
3HAHUI’ CUCTEMAaTH3AIIHS 3HAHWHU. [KBaJpar, Tpamenus; OKPYKHOCThb, KacaTellbHas, PaBCHCTBO © Tmojxodue ¢uryp,
[Ipocreiile  reoMeTpUYecKue [TPEYrolbHUKOB; TNapajuIeIbHOCTh M MEPHeHIUKYISIPHOCTh MPSIMBIX, Yol — MEeXIY
(26 ) ¢buryppl W  HUX  CBOWCTBA. [IPAMBIMHU, CUMMETPHS OTHOCHUTEIBHO TOYKH U TMPSMOM; JUIMHA, PACCTOSHUE, BETUYHHA
3mepenue TEOMETPHYECKUX |yTJIa, TUIOIIAh, IEPUMETP.
BEJTMYMH.
Hcnoab3oBath (opMyJibl: TiepUMeTpa ¢ IUIOMIAJM MHOTOYTOJBHUKOB, JJIMHBI
TpeyrosbHHUKH. OKPY’KHOCTH | ILIOMIAAH Kpyra, 00bEMa MPsIMOYTOIHHOTO MapaljieNenune/a.
[TapamiensHbIe u |OnepupoBaTh NOHSATHSMM: IIPSIMOYTOJIbHASI CHCTEMA KOOPIUHAT, BEKTOP; UCMOJIb30BaTh

OTU TOHATHA OJId MPCACTABICHHA OAaHHBIX W PCHICHUA 3adad, B TOM YUCIC U3 APYTIHX
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[EePIECHIUKYIIIPHBIE IPSIMBbIE. yueOHBIX TIpeaMeToB. PemiaTh 3a1aum Ha MOBTOPEHUE OCHOBHBIX TOHATUH, HIUTFOCTPAIIUIO

CBsI3€M MEXy pa3IU4YHbIMU YacTsAMU Kypca. BeIOMpaTh MeToa 1715 pelieHus 3a1a4u.
OKpy>KHOCTB u KpYT.

['eomeTpuyeckue  nocTpoeHus. PemaTs 3aAa4M U3 MOBCEJHEBHOM KU3HU.
Vbl B OKPY>KHOCTH.
Brnucannple ¥ ONHMCaHHbBIE
OKPY>KHOCTH MHOTOYT'OJIbHUKOB.

[Ipsmas u OKPYXHOCTb.
UeTsIpEXyroabHUKU. Brincanusie
148 ONMCAaHHbIE
YETBIPEX YT OJIbHUKU.

Teopema Ilucdaropa u Hauana
TPUTOHOMETPHUH. Pewenne
OOIINX TPEYTrOJILHUKOB.

HpaBI/IJIBHI)IG MHOTI'OYT'OJIbHUKH,

[IpeoOpazoBanus TIJIOCKOCTH,
JIBYOKEHUS. [TonoGwue.
CummMmertpust.

TImomane. Brruncnenue

mromaneii. Ilnomann moxo0HBIX
¢buryp.

I[eKapTOBI)I KOOPAWHATbBI Ha
TIJIOCKOCTH.

BekTopbl Ha MIIOCKOCTH

2 351ech MpeCTaBIEHBI dJIEMEHTBI COAEpkKaHUs Kypca, u3ydapmuecs B 5—10 kaaccax M TpeOyrolue MOBTOPEHHs, 0000IIEHHS 1 CHCTEMATH3AIHH.
OOpamarscst K 9TOMy MaTepHaly MOXKHO B BHJE aKIIEHTa Ha 3aBepIafonieM JTame nmi3ydeHus Kypca 10 kmacca wim pacmpenemsTs Mo

COOTBETCTBYIOILIMM TEMaTHUECKUM pa3jiesiaM, U3y4yaeMbIM B T€U€HUE Y4eOHOTO roja.
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIbBHOI'O TIPOLECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JJ151 YYEHUKA 7 KJIACC
Beenure cBO#l BapuaHT:

8 KIIACC

Beenure cBO#l BapuaHT:

9 KJIACC

Beenure cBOil BapuaHT:

METOAUYECKHUE MATEPUAJIbI IJ151 YUUTEJA

7 KIIACC

8 KUIACC

9 KJIACC

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET 7 KJIACC
8 KUIACC
9 KJIACC

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOIECCA YYEBHOE OBOPY/IOBAHUE
OBOPYJAOBAHMUE UISA TPOBEJAEHUS IIPAKTUYECKUX PABOT
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