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INOACHUTEJIBHASA 3AIINCKA

I'eomeTpus sBIsIETCS OJAHUM M3 OMOPHBIX KYpCOB OCHOBHOI'O OOIIEro 0Opa3oBaHUS: OHA
oOecrieunBaeT U3y4eHHe IPYrux ITUCHUILUINH, KaK €CTeCTBEHHO-HAYYHOI0, TaK U TyMaHUTapHOTO
[IUKIIOB, €€ OCBOGHUE HEOOXOIMMO I MIPOJOJKCHHUST 00pa30BaHUs U B TIOBCEIHEBHOM KU3HHU.
PazButne y oOydaromuxcss HAy4YHBIX MPEACTABICHUA O TMPOUCXOXKACHUH U CYIHOCTH
TEOMETPHUECKUX a0CTpakmuii, crmocobe OTpaKeHUsT TEOMETPHUYECKONH  HAYKOW SIBICHUN H
MIPOIIECCOB B MPUPOJIE U OOIIECTBE, TEOMETPUIECKOTO0 MOJACIUPOBAHUS B HAYYHOM MO3HAHUU U
B IIPAKTHUKE CHOCOOCTBYET (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS U KAa4ECTB MBIILICHUS,
HEOOXOIUMBIX ISl aJanTalid B COBpeMeHHOM IuppoBoM oOuiectBe. M3yueHue reomeTpuu
oOecrieunBaeT pa3BUTUE YMEHHS HAaOII01aTh, CPABHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTHYHOCTH MBIIIEHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTh CBOU JCHCTBUS U
BBIBOJIbI, JOPMYIUPOBATh yTBepkaeHUs. OCBOCHHE Kypca TeOMeTpUH OOeCIeurnBaeT pa3BUTHE
JIOTUYECKOTO MBIIIIEHU OOYyYarolIuXcsi: OHU HCIOJIB3YIOT NEAyKTUBHBIE W WHIYKTUBHBIC
paccyxnuenusi, o0o0OIIeHne W KOHKpeTHU3aluio, adcTparupoBaHue u aHaioruto. OOydeHue
TEOMETPUM  TIPEANOJaraeT  3HAUYUTENbHBIH  O00BEM  CaMOCTOSITENIBHOW  ACSTEIHHOCTU
00ydJarommxcsi, IOITOMY CaMOCTOATEIbHOE pelIeHue 3a7ad  SBIACTCS  pean3anuen
JESTEIIbHOCTHOTO MPUHIINUIIA O0yUeHUSI.

B coorBerctBUn ¢ ®3-273 «OO6 obpa3zoBanmu B Poccuiickoit ®Deneparuny OpraHu3aliu,
OCYIIECTBIISIIOMNE  00pa3oBaTEIbHYIO0  JEATEIBHOCTh IO HMMEIOIUM  TOCYJapCTBEHHYIO
AKKpeIUTAIMI0 00pa30BaTeIbHBIM MPOrpaMMaM HAYadbHOTO OOIIEro, OCHOBHOTO OOIIEro,
cpenHero obmiero oopa3oBanusi, pa3padaTeBalOT 00pa3oBaTEIbHBIC IPOTPAMMBI B COOTBETCTBUHU
¢ ¢eepaIbHBIMU TOCYIAPCTBEHHBIMH 00pa30BaTEIbHBIMU CTAHIAPTAMH U COOTBETCTBYIOIUMU
dbenepanbHBIMU OCHOBHBIMU 00111€00pa30BaTeIbHBIMU IIPOTPAMMAMHU.

MyHuunamisHoe ABTOHOMHOE 00111e00pazoBaTenbHOe yapexaecHUE CpenHsist
oOmieobpaszoBarenbHas mkoaa Ne 36 r. ToMmcka ocyiecTBisieT 00ydeHHe M0 aAanTHPOBAHHBIM
OCHOBHBIM 0011€00pa3oBaTelbHBIM IpOrpaMMaM JUisi OOy4aromMXcsi C OTrpaHUYEHHBIMU
BO3MOXKHOCTSIMH 3/I0POBbsI HA YPOBHE Ha4aJIbHOT'O OOIIEro ¥ OCHOBHOTO O0IIEro 00pa3oBaHMsL.

[Tporpamma koppekuuonHoil paboTsl (IIKP) sBiseTcss HEOTbEMIIEMBIM CTPYKTYPHBIM
KOMIIOHEHTOM 00111e00pa30BaTesIbHOM  IporpaMmel  oOpa3zoBarenbHOM opranuzauuu. [TKP
paspabatbiBaeTcs JUIs OOYYAIOIIMXCS C OTPAHWYCHHBIMHA BO3MOKHOCTSIMH 37I0POBbs (Iaiiee -
OB3).

HopMaTHBHO-TIpaBOBasi OCHOBA:

1. ®epepanbubiii 3akoH oT 29.12.2012 Ne 273-®3 «O6 oOpazoBanun B Poccuiickoii
denepanuny (1anee — 3aKoH);

2. @enepanbHBIl TOCYZAPCTBEHHBIH 00pa30BaTEIbHBIN CTaHAAPT OCHOBHOTO OOIIETro
obpazoBanust (mpukaz ot 31.05.2021 Ne 287 MunuctepcTBa mpocBemieHus Poccuiickoi
Oeneparun «O06 yTBepk)AeHUU (eepaTbHOr0 rocyI1apCTBEHHOIO 00pa30BaTeIbHOTO CTaHAapTa
OCHOBHOTO 00111eT0 00pazoBanus» ( B pen. [IpukazoB Munmnpocemienus Poccun ot 18.07.2022
N 568, or 08.11.2022 N 955), 3apeructpupoBanusii B Muntocte Poccun 05.07.2021,
peructpannoHHblii Homep 64101) — nanee — ®I'OC O00);

3. Tlpuka3z Munnpocsemenuss Poccun ot 22.01.2024 Ne 31 «O BHeceHUWH W3MEHEHUH B
HEKOTOphle NpuKa3zpl MuHucTepcTBa 00pa3oBaHus U Hayku Poccuiickoir @Denepauuu u
MunucrepctBa mpocBeuieHus  Poccuiickoit  ®Denepanuu, Kacaromuecs — (enepaabHBIX
TOCYJApPCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB HAYaJbLHOTO 00mero oOpa3oBaHUs U



OCHOBHOTO 00ITIeT0 00pa30BaHUI;

4. Tlpuxaz Munnpocemenuss Poccunm ot 18.05.2023 Ne 370 «OO0 yTBepkaeHUU
denepanbHON 00pa30BATENBLHON MIPOTPAMMBI OCHOBHOT'O 00IIIEro 00pa3oBaHU;

5. Ilpuka3 Munucrepcta npocseuieHust Poccuiickoit ®@enepaunn ot 24.11.2022 Ne 1025
«O06 yrBepxkaeHun (enepanbHON aganTHPOBaHHONW 00pa30BATENBHOM MPOrpaMMbl OCHOBHOTO
o0miero o6pa3oBaHus Il 00yUYaIOIIMXCS ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/J0POBbS»;

6. Ilpuka3 MunnpocsemnieHusi Poccun ot 01.02.2024 Ne 67 «O BHeCeHMH W3MCHEHUH B
HEKOTOphle IpuKa3sl Munnpocsemenus Poccun, kacaromuecs (enepanbHbIX alanTHPOBAHHBIX
00pa30oBaTeNbHBIX IPOrpPaMM»;

7. TIlpuka3 Munnpocsemenuss Poccun ot 01.02.2024 Ne62 «O BHeceHMM HM3MEHEHHWH B
HEKOTOphIe MpuKa3bl Munmpocsemenus Poccun, kacatomuecs: eaepanbHbIX 00pa30oBaTeIbHBIX
POrpaMM OCHOBHOTO O0IIIero 00pa3oBaHUs M CPEAHETO 00IIero oOpa3oBaHUsY;

8. Ilpmka3z Mwunnpocsemenus Poccun ot 19.02.2024 Nell0 «O BHeceHWM W3MCHCHUU B
HEKOTOpble TIpuKa3bl MuHnpocsemenuss Poccum u  MunHucrepctBa mnpocsemieHus PO,
Kacaromuecs: (enepanbHbIX TOCYIAapCTBEHHBIX O0OpPa30BaTENbHBIX CTaHJAPTOB OCHOBHOI'O
o01ero oOpa3oBaHUs»

9. [IlocraHoBineHue I7MaBHOrO TrocylapCTBEHHOIO CaHMTapHOro Bpauda Poccuiickoi
Oenepanun ot 28 ceHtsa0pst 2020 r. Ne 28 «O0 yrBepkaeHun canutapHbix npasui CII 2.4.3648-
20 «CaHHTapHO-3MTUAEMHUOJIOTHYECKUE TPEOOBAaHMs K OpPraHM3alysM BOCIHTAHUS U OOy4YCHHS,
OTJIbIXa U 03/I0POBJICHMSI IE€TEH U MOJIOACIKIY;

10. Canurapnsie npasmwia u HopMmbl CanlluH 1.2.3685-21 «['urnennyeckrie HOPMATUBHI U
TpeboBaHus K oOecreueHuro 0e30MmacHOCTH W (WiiM) OEe3BPEIHOCTH IS 4YejoBeka (DaKTOpoB
cpebl OOUTAHUSA», YTBEPKIACHHBIX IIOCTAHOBJIEHUEM [ J1aBHOrO rocy1apcTBEHHOIO CAHUTAPHOIO
Bpaua Poccuiickoit @enepanuu ot 28.01.2021 Ne2 «OO6 yTBEep)KIe€HHM CAHUTAPHBIX MPaBUI U
HopM CanlluH 1.2.3685-21 «I'urnennueckue HOpPMaTUBBI U TpeOOBaHUS K OOECIEUEHUIO
Oe3omacHOCTH ¥ (WiIM) OE3BPEIHOCTH IJIs 4YejoBeka (aKTOpOB Cpelabl OOWTaHUS» (Hanee —
['mrueHnveckre HOPMaTUBBI);

11. [Ipuka3 MunucrepctBa npocsemieHusi Poccuiickoit @enepanuu or 22.03.2021 Ne 115
«O0 yTBepK/IE€HUU TOpSAAKAa OpPraHU3allMyd U OCYIIECTBIEHHUsS] 00pa30BaTENbHON IEATEIbHOCTH
[0 OCHOBHBIM 00IIe00pa3oBaTeIbHBIM IporpaMmaM — 00pa30oBaTeNIbHBIM IpOrpaMMaM
HayaJIbHOTO 00OIIEr0, OCHOBHOTO OOILEro M CPeTHEro 001Iero 00pa3oBaHusmy;

12. Tlpuka3 Munnpocseuienus Poccun ot 21.09.2022 N 858 «O06 yTBepxkaeHUH
denepanbHOro mnepeyHs Y4eOHUKOB, JOMYIIEHHBIX K MCIOJIb30BAaHUIO TpPH pealu3aluu
UMEIOIIUX FOCYIapCTBEHHYIO aKKpEAUTAIMI0 00pa30BaTeIbHbIX IPOrpaMM HadallbHOTO OOIIETo,
OCHOBHOTO OOIIETo, cpeaHero ooOmero oOpa30BaHUS OpPraHU3ANMSIMH, OCYIIECTBIISTFOITUMHU
00pa3oBaTeNbHYI0 JESITENbHOCTb, W YCTAHOBJIEHMSI MPEAETbHOTO CpOKa HCIOJIb30BaHUS
UCKJTIOYEHHBIX YUEOHUKOBY;

13. Mpuka3 Munnpoceemenuss Poccun ot 21.02.2024 Nel19 «O BHeceHWHM W3MEHEHUH B
npuioxenuss Ne 1 u Ne 2 k Ilpukasy Munnpocsemenuss Poccun ot 21.092022 Ne 858 O6
yrBepkaeHnn  PIIY, nomymeHHBIX K HCIOJB30BAHHIO IPH  peAM3alUd  MUMEIOIINX
TOCYJapCTBEHHYIO  aKKpeIuTaluio 00pa30BaTeNbHBIX IPOrpaMM  HAdalbHOTO  OOIIEro,
OCHOBHOT'O 0OIIeTr0, CpeAaHero oomero oO0pa30BaHUS OPTaHMU3ALUSAMH, OCYIIECTBIISIONIIMHU
0o0pa3oBaTeNbHYI0 JEeSATENbHOCTh W YCTAHOBJIEHUS TMPEAEbHOTO CpOKa HCIOJIb30BaHUS
WCKITFOUCHHBIX YYCOHUKOB).

14. TIpuka3 Munobpuayku Poccun ot 9 uronst 2016 r. Ne 699 «O6 yTBepKIeHUU MEepeyHs
OpraHu3aliii, OCYIIECTBIIIOIUX BBITYCK Y4YEOHBIX NOCOOMH, KOTOpBIE MAONMYCKAOTCAd K



UCMOJNB30BAHUIO  MIPU  peanu3ali  HMMEIOUIMX  TOCYAAPCTBEHHYIO  aKKpeAUTALUI0
00pa3oBaTeNbHBIX HPOTPaMM HAYaJbHOrO OOIIEr0, OCHOBHOI'O OOIIEro, CpenHero OoOIIero
00pa3zoBaHUN.

15. Ilpuka3 MuHucTepcTBa HayKH W BBICIIETO oOpasoBanusi Poccuiickoit ®Demeparum,
MunucrepcrBa mpocBemenus Poccuiickoit @eneparmu ot 30.06.2020 Ne 845/369 «O06
yrBepxkaeHuu  Ilopsinka 3adera  opraHu3anueii, OCyLIECTBIsIOUIEH — 00pa3oBaTEIbHYIO
JeSITEeIbHOCTb, PE3YJIbTaTOB OCBOEHHUS OOYyYaroIIMMHUCS Y4eOHBIX IPEIMETOB, KYypCOB,
JUCLHMIUIMH (MOJyJieil), MPaKTHKH, AONOJHUTENbHBIX 00pa3oBaTelbHBIX IPOrpaMM B JPYTUX
OpraHu3alusIX, OCYLIECTBISIOIINX 00pa30BATENbHYIO €S TEIbHOCThY;

16. ITucemo Munnpocsemenus Poccun ot 12.02.2024 Ne03-160 «PazbsicHeHHs IO BOTIpocam
opranu3anui  OOy4eHHS TI0 OCHOBHBIM OOIICO0pa3oBaTeIbHBIM W JIOTOJHUTEIBHBIM
oOlIepa3BUBAIOLIMM IIporpaMMaM Juisl JIeTed, HYKIAOIIMXCA B JUIMTEIIBHOM JIEUEHUU B
MEAMIMHCKUX OpraHU3aIusaxX»;

17. TocranoBnenue IlpaBurensctBa PD ot 11.10.2023 Nel678 «OO0 yTBep:KIEeHUU MPaBUII
IpUMEHEeHHUs AeKTpoHHoro ooyuenus, JJOT npu peanuszannn o6pa3oBaTeaIbHOIO IPOLIECCay;

18. Meronnueckue peKOMEH AU 0 00eCeUyeHUI0 ONTUMU3aLUU ydeOHoH Harpy3ku B OO
(MP 2.4.0331-23 ot 10.11.2023, pa3paboranusie DenepanbHOU ciyk00ii 0 HaI30py B cdepe
3alUTel IpaB norpedbureneil m Onaromonyuus yenoBeka, OBYH «DenepanbHbiii HayyHBIN
uentp ruruensl um. G©.®. Ipucmana» PocnorpedbHaazopa u ap.);

19. Ipukaz Munnpocsemenus Poccun 04.10.2023 Ne738 «O06 yrBepxkacHun GeaepaibHOro
NEpEeYHsl AIEKTPOHHBIX OOpPa30BATEIbHBIX PECYPCOB, AOMYIIEHHBIX K HCIOJb30BAaHUIO IPU
peanu3alMy HMEIOIIUX TOCYJapCTBEHHYIO aKKpEeAUTalMI0 00pa3oBaTeNbHBIX MpPOrpaMM
HAyaJIbHOI0 00IIero, OCHOBHOI'O O0ILEro, CpeJHero oouiero 00pa3oBaHusm»;

20. ITpuka3 Munnpocseuienus Poccun ot 31.08.2023 Ne650 «O6 yrBepxnenun Ilopsaka
OCYILECTBIICHUS] MEPONPUATHH MO0 NpOodEeCcCCHOHATBHON OpHUEHTAlMU OO0ydYarolMxcs 10
00pa3oBaTeNbHBIM POrpaMMaM OCHOBHOT'O OOIIETO U CPEAHEro 00Iero o0pa3oBaHus»;

21. Meroanyeckne pEKOMEHJAIMKA 10 OOECIICYCHHI0 CAHUTAPHO-IIHIEMHUOIOTHUECKUX
TpeOOBaHUI TNpU peanu3aly 00pa30BaTENbHBIX MPOrpaMM C MPUMEHEHHEM AJIEKTPOHHOIO
0o0y4eHHs U AUCTAaHLMOHHBIX 00pa3zoBaTenbHbIX TexHodoruil (MP 2.4.0330-23 ytB. 29.08.2023
pykoBoautenem denepanbHON CIYKOBI MO HAA30py B cdepe 3alluThl MpaB MOTpeOUTenerd u
Onaromnonyuus yeiaoBeka, I 1aBHbIM caHUTapHBIM BpauoM PD A 1O. [TonoBoii);

22. ®enepanpHbli 3akoH OT 19.12.2023 Ne 618-@3 «O BHeceHHMH W3MEHEHUH B
®enepanbHebliil 3ak0H «O06 00pa3oBanuu B Poccuiickoii @enepanumny;

23. Ilpuka3 Munnpocsenienus Poccun ot 03.08.2023 Ne 581 «O BHeceHMM M3MEHEHMs B
OyHKT 13 mopsaka opraHum3alii M OCYIIECTBJIECHHUS O0pa3oBaTelIbHOM JESTENbHOCTH 10
OCHOBHBIM 00111€00pa30BaTebHbIM IIPOTrpaMMaM - 00pa30BaTeIbHBIM IIPOrpaMMaM HayaJlbHOTO
o011ero, OCHOBHOrO OOLIEr0 W cpeaHero oOmiero oOpa3oBaHUS, YTBEPKACHHOTO IMPUKA30M
MUHUCTEPCTBA IPOCBEIICHUsI poccuiickoi deaeparnuu ot 22 mapta 2021 r. Ne 115y

24. Tlpuka3 Munnpocsemmenuss Poccun ot 21.06.23 Ne556 «O BHeceHMH W3MEHEHHH B
npunoxennss Ne 1, Ne 2 k mpukady Munpocsemenuss Poccun ot 21.09.2022 N858 «O6
YTBEPXKICHUM (peepanbHOro TMepeuHsi y4yeOHMKOB, JOMYIIEHHBIX K HCIOJb30BAHUIO MpPU
peanu3aly HMMEIOIIMX TOCYAApCTBEHHYIO aKKpeIuTalMio  00pa3oBaTeNbHBIX MPOrpamMM
HA4yaJbHOrO0 OOIIEro, OCHOBHOTO 0O0Iero, cpeaHero oOmiero oOpa3oBaHUS OpraHU3aLUsSMU,
OCYIIECTBIISIOIMMU 00pa30BaTEIbHYIO JESITEIbHOCTh, M YCTAHOBJIEHUS MPEIEIBbHOIO CpoOKa
MCIIOJIb30BaHUs UCKIIIOYEHHBIX YUEOHUKOBY;

25. TTucemo MunHCTEpCcTBa 00pazoBanus u Hayku Poccuiickoit @eneparuu ot 18.08.2017



No 09-1672 «O wHampaBieHHMM pPEKOMEHAAUMA MO YTOYHEHUIO TOHATHS U COJEPHKAHUS
BHEYPOYHOI IeATEIHOCTH B paMKaxX peau3alliii OCHOBHBIX 0011€00pa30oBaTeIbHBIX IPOrpamMM,
B TOM YHCJIE€ B YACTU IPOEKTHOM €ATEIbHOCTI;

26. Tlpukaz MuHucTepcTBa HayKHm W BhIcIIero oOpasoBanusi Poccuiickoit ®Deneparum,
MunucrepctBa mnpocBenienuss Poccuiickoit @enepamun ot 05.08.2020 Ne885/Ne390 «O
IPAaKTUYECKOH MOATOTOBKE 00YYaIOLINXCA;

27. Tlpukaz MwuHHCTEpCTBA HAyKM M BbICIIEro oOpasoBaHusi Poccuiickoii ®Denepanmw,
MunucrepctBa mnpocBemenuss Poccuiickoit  ®Pepepanmu o 05.08.2020Ne882/391  «O6
OpraHu3allil M OCYIIECTBIEHUU 00pa30BaTeNbHON JEATENbHOCTH MpU CceTeBOM (opme
peanuzanu  0Opa3oBaTeNbHBIX mporpamm» (Bmecre ¢ «llopsakom opraHuzanuu  H
OCYIIECTBIICHUSI ~ 00pa3oBaTeIbHON  JEATENBHOCTH TIpH  ceTeBod (opme peanuzanuu
00pa30BaTeNbHBIX IPOrPaMM»);

28. IMucemo MunncrepctBa obpasoBanusi u Hayku Poccuiickoit @enepanun ot 31.01.2017
Ne OB-83/7 «O0 oGecrnieueHnH yuyeOHbIMU M3JaHUAMHU (Y4€OHMKAMM U y4eOHBIMU IOCOOUSMHU)
oOyuatomuxcst ¢ OB3»;

29. Tlucemo J[lemapTaMeHTa rocydapCTBEHHOHW MOJUTUKU B cdepe obmiero oOpa3zoBaHUs
MunucrepctBa oOpasoBanusi u Hayku Poccuiickoit @enepanuu ot 14.04.2016 Ne 08-709 «O
CIIUCKaX PEKOMEHAYEMBIX IIPOU3BEICHUINY;

30. Iucemo /[lemaprameHTa TrOCyJapCTBEHHON MOMUTHKH B cepe oObmero obpa3zoBaHus
Munuctepcera npocsenienus Poccuiickoit @enepanuu ot 26.02.2021Ne03-205 «Meroauueckue
peKoMeHAaluU 1O O00eCHeYEeHHI0 BO3MOXXHOCTH OCBOEHMSI 00pa30BaTENIbHBIX IPOrpaMM
oOyuaromumucs 5-11 kiaccoB 1Mo MHIWBUYyaTbHOMY Y4EOHOMY IIJIaHY»;

31. Iucemo MunuctepctBa obpaszoBanusi U Hayku P® ot 18.06.2015 NeHT-670/08
«MeToanueckue pPEeKOMEHJALUU 10 OpPraHM3alud MU CAMOMNOATOTOBKU OOYYaroIUXcs MpU
OCYILECTBIIEHH 00pa30BaTEIbHOM AeATETLHOCTHY;

32. Ilucekmo MunucrepcTBa obpazoBanust U Hayku P® or 04.03.2010 Ne03-413 «O
METOJMYECKUX PEKOMEHIAIUAX 110 pealn3alii KypcoB 110 BBIOOPY»;

33. Iucemo /[lemaprameHTa TOCYJapCTBEHHON MOMUTHKH B cepe olbmero obpa3zoBaHus
MunuctepcrBa oO6pazoBanus u Hayku Poccuiickoit @enepanuu ot 14.04.2016 Ne 08-703 «O0
HCIIOJIb30BaHUU KapT B 00pa30BaTENbHOMN AESITETbHOCTIY;

34. Ilucemo MunucrepctBa obpa3oBanus u Hayku Poccuiickoit deaepauun ot 25.05.2015
Ne08-761 «O06 u3ydeHuu npeaMeTHbIX obnacTell «OCHOBBI PEIUTHO3HBIX KYJIbTYp U CBETCKOU
3TUKM» U «OCHOBBI TyXOBHO-HPAaBCTBEHHOH KyJIbTyphl Hapoa0B Poccumy;

35. IMucemo Munuctepcra npocseuienus PO ot 20.12.2018 Ne 03-510 «O HampaBieHHH
uH(popManun» (BMecte ¢ «PekoMeHauusaMy o MPUMEHEHUI0 HOPM 3aKOHO/IaTeNIbCTBA B YACTH
oOecrieyeHrss BO3MOXKHOCTH IOJIyde€HUsT OOpa30BaHMsI HApOJHBIX fA3BIKAX M3 YHUCIA S3BIKOB
HapozaoB Poccuiickoit denepannu, n3y4eHus rocyapCTBEHHBIX S3bIKOB peciyonuk Poccuiickoit
denepannn, pOAHBIX A3BIKOB U3 YHCIA SI3bIKOB Hapos1oB Poccuiickoit denepanuu, B TOM 4uCIie
PYCCKOI'O KaK pOJHOTO»);

36. [lucekmo MunucrepctBa oOpa3oBanusi M Hayku Poccuiickoit ®enepauuu  oT
14.12.2015N209-3564 «O BHEYpOUHOW MACSATENBHOCTH peau3allid  JOMOJHUTEIbHBIX
00pa3oBaTeNbHBIX IPOrPaMM»;

37. Ilucekmo MunucrepctBa mnpocsemieHust P® ot 13.06.2019 NeTC-1391/07 «O06
OpraHu3ay 00pa30BaHUs yUaIIUXCS Ha I0MY»;

38. ITucemo MunmctepcTBa npocBenieHuss PO ot 17.03.2020 NeJIT-41/06 «Ob6opranuzanuu
00y4eHUs B TUCTAHITMOHHOW opMey;



39. Ilpukaz Munnpocsemnienuss Poccum ot 02.08.2022 No 653 «OO0 yTBepKICHUH
denepanbHOTO TEPEYHS AJICKTPOHHBIX O0Opa30BaTENBHBIX PECYPCOB, JIOMYIICHHBIX K
UCIIONB30BAHUIO  TIPU  peall3alii  MMCIOIIMX  TOCYAapCTBEHHYIO  aKKpPEAUTAIHIO
00pa3oBaTeNbHBIX HPOTPAaMM HAYaJbHOIO OOIIEr0, OCHOBHOI'O OOIIEro, CpenHero OoOIIero
obpazoBanus» (3apeructpupoano B Muntocte Poccun 29.08.2022 Ne 69822).

40. OcHoBHas oOpa3oBareibHas porpaMma OCHOBHoOro obmiero oopaszoBanuss MAOY COIII
Ne 36 r. Tomcka.

1.00mas xapakrepucTuka yuedHoro npeamera «I'eomerpun»

B kypce «l'eoMeTrpum» yCIOBHO MOXHO BBIJCIHUTH CIEAYIOIIUE COIAEPKATEIbHBIC JIMHWM:
«Harnsanas reomerpusi», «l'eomerpuueckue Gurypsl», «/3mepeHue reoMeTpUdYecKUX
BenunH», «Koopaunately, «Bektopb», «JIornka u MHOXkeCTBay, «I €OMETpUS B UCTOPUUECKOM
pa3BUTUN.

Marepuan, otHocsmuiics k JauHuUM «HarnanHas reomerpusi»  (37€MEHTHI  HarJsgHOU
CTEpEOMETpUH), CIOCOOCTBYET PAa3BUTHIO MPOCTPAHCTBEHHBIX IPEJICTABICHUM YydalUXcs B
paMKax M3ydeHUs IJIAHUMETPHUU.

Copneprxanue pasnenoB «l'eomerpuyeckue Gurypsi» u «V3mepeHne reoMeTpuyecKix BeTUUHH
HAIIEJICHO Ha MOJyYeHHe KOHKPETHBIX 3HAHUN O TEOMETPHUECKON (hUType KaKk BaXHEUIIel MaTe-
MaTHYECKON MOJEINN JJIsl ONMCaHUs OKpyXkarouero Mupa. CucreMaTu4eckoe U3y4eHue CBONCTB
TeOMETPUYECKUX (UTYp MO3BOJIUT PA3BUTh JIOTMYECKOE MBIIUICHUE M TI0Ka3aTh NMPHMEHEHHE
9TUX CBOMCTB IIPH PEIIECHUU 3a7a4 BBIYHUCIUTEIBHOTO U KOHCTPYKTHBHOI'O XapaKTepa, a TaKKe
IIPaKTUYECKHX 3a]1a4.

Jluausa «l'eoMeTpuss B UCTOPUYECKOM pa3BUTHM» IpelHa3HaueHa M (HOPMUPOBAHUS
IPEJCTaBICHU O TeOMETPUU KaK YacTh YeJOBEUYECKOW KYNbTYpbl, ISl OOIIEro pa3BUTHUS
MIKOJIBHUKOB, /ISl CO3aHUs KYJIbTYPHO-UCTOPHUECKON Cpe/bl 00yUEeHHUS.

B xozne ocBoeHus cofepKaHus Kypca TEOMETPUH ydalluecs MOIy4atoT BO3MOKHOCTD:

® Pa3BUTh IPEICTABICHUE O YHUCIIE U POJIU BBIUUCICHUN B YEJIOBEUECKOU ITPAKTUKE;

e copMHpOBATH [IPaKTUYECKHE HAaBBIKU BBIITOJIHCHUSA YCTHBIX, MIACBMEHHBIX
WHCTPYMEHTAJIBHBIX BBIUUCICHUMN, PA3BUTh BBIYUCIUTEIBHYIO KYIbTYPY;

® OBJIAJIETh CUMBOJIMYECKUM SI3BIKOM I€OMETPHH;

® BEIpab0TaTh (hOPMaIbHO-ONIEPATUBHBIE TEOMETPUUECKIE YMEHUS U HAYUYUTHCS IPUMEHATh UX K
PELICHUI0 MaTEMAaTUYECKUX U HEMAaTeMaTUYECKUX 3a/1ay;

® pa3BUTh IPOCTPAHCTBEHHBIE MTPEICTABICHUS U U300pa3UTEIbHbIE YMEHMUS,;

® OCBOUTHb OCHOBHbIE (DaKTbl U METOJbl IJIAHUMETPUHU, IO3HAKOMUTHCA C MPOCTEHIINMHU
IIPOCTPAHCTBEHHBIMU TEJIAMHU U UX CBOMCTBaMU;

® [IOJIyYMTh IPEJCTaBICHUsI 00 OCOOEHHOCTSIX BBIBOAOB M IIPOT'HO30B;

® Pa3BUTH JOIMYECKOE MBIIIJICHUE U peUb — YMEHUS JIOTHYECKH 000CHOBBIBATh CY)KICHMUS;

® [IPOBOJUTH HECIIOKHBIE CUCTEMATU3ALUY;

® [IPUBOJUTH IPUMEPHI U KOHTPIPHUMEPHI;

® UCII0JIb30BaTh Pa3JIMuYHbIE S3bIKM MAaTeMaTUKH (CIOBECHBIM, CHMBOIMYECKUN, TpaduyecKuii)
JUISl WILTIOCTPALN, UHTEPIPETALNH, apIYMEHTALMK U 1OKa3aTelIbCTBA;

e chopMHpOBATH MPEJICTABICHUS 00 H3y4aeMbIX IMOHATUSAX M METOJaX KaK BaXHEUIIHNX
CpencTBax reOMETPUUECKOr0 MOJEIUPOBAHNS PEAIIBHBIX IIPOLIECCOB U SIBICHUM.

OBnazseHre yyallMMHCS CHCTEMOM TIeOMETpUYEeCKHMX 3HaHMM W yMEHUH HeoO0XOoAuMo B
MOBCEHEBHOM KU3HU, U1 U3YYEHHSI CMEXHBIX AUCIUILINH U MPOIOJKEHUS 00pa30BaHMsL.
[TpakTHyeckasi 3HAYMMOCTh IIKOJIBHOTO Kypca reéOMETpUU 00YCIIOBJIEHA TEM, YTO €r0 00BEKTOM
SIBJISIIOTCSI IPOCTPAHCTBEHHBIE (DOPMBI U KOJIMYECTBEHHBIE OTHOIICHUS JEHCTBUTEIBHOTO MHpA.
['eomerpuueckass MOArOTOBKa HeoOXoauMma [Uid TOHUMAaHHSA TNPUHIMIIOB YCTPOWCTBA U



HCIIOJIb30BAHMS COBPEMEHHOM TEXHUKH, BOCIIPUATUS HAYYHBIX U TEXHUYECKUX MOHATUN U UICH.
['eomeTpus SBISETCS OJAHMM U3 OMOPHBIX MPEIMETOB OCHOBHOM IIKOJIBI: OHAa OOecleyuBaeT
M3y4ECHHUE IPYTUX AUCUUIUIMH. B mepByro o4epeab 3TO OTHOCHUTCS K MPEIMETaM €CTECTBEHHO-
HAyYHOTO IMKJA, B YACTHOCTH K (u3uke. Pa3zBuTue JOrMyecKOro MbIIUICHHS YYalluXcsl MpU
OOy4eHHH TEOMETPHH CIIOCOOCTBYET YCBOCHHIO NPEIMETOB T'yMAHHTAPHOTO  IIMKIIA.
[TpakTHyeckre yMeHHsI U HaBBIKM T€OMETPHUYECKOr0 XapakTepa HEeOOXOIUMBI Ui TPYAOBOM
JESTEIILHOCTH U MTPO(EeCCHOHATLHOM MOATOTOBKH IITKOJIBHUKOB.

Pa3Butne y ywammxcss NOpaBWIBHBIX MPEACTABICHUNM O CYHIHOCTM M HPOUCXOKIECHUU
TEOMETPHUYECKUX a0CTPAKIIUK, COOTHOIICHUU PEAIbHOTO W HJCALHOTO, XapaKTepe OTPaKEHUS
MaTE€MaTU4YeCKOW HAyKOM SIBICHUU U MPOLECCOB PEAIBHOIO MUPA, MECTE T'€OMETPUHU B CUCTEME
HayK MU pOJIM MATEMATHYECKOrO0 MOJICIMPOBAHUS B HAy4YHOM TIO3HAHMM M B IPAKTHKE
croco6cTByeT (POPMUPOBAHUIO HAYYHOT'O MHUPOBO33PEHUS YHAIUXCS, a Takke (POPMUPOBAHHIO
KAaueCTB MBIIUICHUS, HEOOXOIUMBIX JJIs aJanTalid B COBPEMEHHOM WH(OPMAIMOHHOM
oOmiecTse.

TpeOys OT yJamuxcsi YMCTBEHHBIX M BOJICBBIX YCWIIMN, KOHIICHTPAIIMN BHUMAHHSI, aKTUBHOCTH
pa3BUTOTO  BOOOpa)KCHMs, TEOMETPHsl  pa3BUBA€T HPABCTBEHHbIC  YEPThl  JIMYHOCTHU
(HACTOMYMBOCTH, IIEJICYCTPEMIICHHOCTb, TBOPUYECKYID aKTUBHOCTb, CaMOCTOATEIbHOCTb,
OTBETCTBEHHOCTb, TPYAOIIOOME, IUCHMIUIUHY U KPUTHUYHOCTh MBIIUICHUS) UM YMEHHE
apryMEHTHPOBAHHO OTCTAaWBATh CBOM B3IJISABI M YOCKIICHUS, & TAKKE CIIOCOOHOCTh MIPUHUMATH
CaMOCTOSITEIIbHbIE PEILICHMUS.

['eomeTpusi CymIECTBEHHO pACIIMPSIET KPYro3op YYalluxcs, 3HAKOMS HUX C HUHAYKUHEH |
neaykuuen, oOoOIleHHEM M KOHKpETH3allMel, aHallu30M U CHUHTE30M, Kiaccupukamuen u
cucTeMaru3aluei, abCcTparupoBaHuEM, aHAJIOTHEW. AKTHMBHOE HCIIOJIb30BAaHUE 3a7ad Ha BCEX
JTanax y4yeOHOro mpoliecca pa3BUBaeT TBOPUECKUE CIOCOOHOCTH IKOJILHUKOB.

[Ipu oOydeHwm reomeTpuu GOPMHUPYIOTCS YMCHHS W HaBBIKH YMCTBEHHOIO Tpylda —
IUTAHUPOBAHKUE CBOEW pabOThl, MOUCK PALMOHAIBHBIX MyTel €€ BBIMOIHEHUS, KpUTHYECKas
OIICHKAa pe3yJbTaToB. B mporecce oO0ydeHUs TEOMETPUU IIKOJBHUKH JIOJDKHBI HAYYUTHCS
u3NlaraTb CBOM MBICITH SICHO M HCYEPIBIBAIONIE, JIAKOHWYHO M €MKO, MPUOOPECTH HABBIKU
YETKOr0, aKKypaTHOTO W TPAMOTHOTO BBIMIOJHEHHS TE€OMETPUYECKHMX M MaTEMaTHYECKUX
3amucen.

Baxueimein 3amadedl IIKOJBHOTO Kypca TE€OMETPUM SIBJISETCS PAa3BUTHE JIOTUYECKOTO
MbIUIeHusT ydanuxcsa. CaMu OOBEKThI TE€OMETPUUYECKHUX YMO3AKIIOYCHHH U TPUHSATHIE B
FEOMETPUM TpaBWJIA HMX KOHCTPYHUPOBAHHUS  CIOCOOCTBYIOT  (OPMHUPOBAHHMIO  YMEHUH
00OCHOBBIBAaTh U JIOKa3bIBaTh CY)KJIEHHUS, MPUBOJUTH UYETKHWE OMpPEIEICHUs, Pa3BUBAIOT
JIOTUYECKYI0 UHTYHIIMIO, KPATKO ¥ HATJISIIHO BCKPBIBAIOT MEXAHU3M JIOTHYECKUX MOCTPOCHUN U
yuaT UX MPUMEHEHHI0. TeM camMbIM reoMeTpHusi 3aHHMaeT Beayllee MecTo B (OPMHUPOBAHUU
HAay4YHO-TE€OPETHYECKOTO0 MBIIUICHUS IIKOJbHUKOB. PackpblBass BHYTPEHHIOIO TapMOHHIO
MaTeMaTuKH, (GpopMHpys MOHMMAaHHE KPACOThI M H3SIIECTBA MAaTEMaTHYECKHX PacCyKIEHUH,
CIOCOOCTBYSI BOCIIPHUSITUIO TEOMETPUUECKUX (HOPM, YCBOCHHUIO MOHSATHS CHUMMETPUHU, T€OMETPHS
BHOCHUT 3HAYUTEIBHBINA BKJIAJ B 3CTETUYECKOE BOCIHUTAHUE ydauiuxcs. E€ uzyueHue pa3BUBaeT
BOOOpaX€HHE NIKOJIBHUKOB, CYIIECTBEHHO OOOTamaeT W pa3BUBaeT WX IPOCTPAHCTBEHHBIC
MIPECTaBIICHUS.

2. leaso u3yuyenuss Kypca «['eomeTpum» SBISIETCS CUCTEMATHUYECKOE H3YUYCHHE CBOICTB

TCOMETPHUICCKUX (I)I/Il"yp Ha TIJIOCKOCTH, PAa3BUTHUC JIOTUYCCKOI'O MBIIMUIJICHUSA W IMOATIOTOBKaA
arrapara, H€O6XO)II/IMOFO 1 U3Y4YCHUA CMCXKHBIX OUCHUILIMH W KypcCa CTCPCOMETPHUH B
CTapmurx Kjaccax.

Kypc xapakrepusyercs palmoHaJIbHbIM COUYETAaHUEM JIOTUYECKOW CTPOrOCTH U T€OMETPUUYECKOM
HaIUSITHOCTU.  YBEJIWYHMBAETCS  TEOPETHYECKass 3HAYUMOCTh  HM3Yy4aeMOro  Mmarepuarna,
PaACHIMPSIOTCS BHYTPEHHHE JIOTHYECKHE CBSI3M Kypca, IMOBBIMIACTCS POJIb JCIYKIIMH, CTEIEHBb
abCTpaklMyd HM3y4aeMOro MaTepuaia. Yuallyecs OBJaJeBalOT IpHEMaMH aHAJIUTHUKO-



CUHTETUYECKOM  JEATEIbHOCTH TNPH  JIOKA3aTEJbCTBE TEOPEM U PEIICHHM  3a]ad.
Cucrematuueckoe H3JIOKEHHE Kypca I0O3BOJISIET HayaTh paboTy 1o  (GopMHUpOBaHUIO
IPEJICTaBICHUNA YdaluXcs O CTPOEHUM MAaTEMaTHYeCKON TEOpHH, OOECIeUMBAaET pa3BUTHE
JIOTUYECKOI'0 MBIIUIEHUS LIKOJIbHUKOB. M310%kKeHne maTepuana XapakTepu3yercs MOCTOSIHHBIM
oOpalieHrneM K HarIsTHOCTH, UCIIOJIb30BAHNEM PUCYHKOB M YepTeKeil Ha BCceX dTanax o0ydeHus
U pa3BUTHEM I€OMETPHYECKON MHTYUIMU Ha 3Toi ocHOBe. lleneHampaBiieHHOEe oOpalieHue K
npuMepaM U3 MPaKTHUKKA Pa3BUBAET YMEHHUE YYaIUXCS BBIWICHATh IeoMeTpuueckue (hakTbl U
OTHOLLECHHUS B MpPEAMETaX U SBJICHUAX JCHCTBUTEIBHOCTH, UCIOJIb30BaTh S3bIK FEOMETPUU IS
UX ONHCAHMUS.

I/ISYLIGHI/IC IIpOorpaMMHOIo MaT€puajia CTaBUT MIEPC yHalllUMUCA CJACAYIOLIHE 3alaYn:

o OCO3HATh, 4YTO TEOMETPUYECKHE (OPMBI SBISIOTCS HWICATU3MPOBAHHBIMU 0Opa3zaMu
pEaTBbHBIX 00BEKTOB;

o HAYYUTHCS  HCIOJb30BaTh TICOMETPUYECKUU  SI3BIK  JUISI  ONHUCAHUSA  IPEIMETOB
OKPY’KaIOIIEero MUpa;

o MOJIYYUTh TPEACTABICHUS O HEKOTOPBIX OOJACTSIX MPUMEHEHHS T€OMETPUU B OBITY,
HayKe, TEXHUKE, HCKYCCTBE;

o YCBOUTh CHCTEMATH3MPOBAHHBIC CBEJCHHS O IUIOCKUX (UTypaX H  OCHOBHBIX
FEOMETPUYCCKUX OTHOIICHUSX;

o MPUOOPECTH OMBIT JACTYKTUBHBIX PACCYKICHUI: YMETh JOKAa3bIBATh OCHOBHBIC TECOPEMBI
Kypca, IPOBOJUTH JOKa3aTeIIbHBIC PACCYXICHHS B XOJI¢ PEIICHUS 3a1a4;

o HAYYHMTHCS PElIaTh 33Ja4 Ha JOKa3aTeIbCTBO, BEIYUCICHUE U TIOCTPOCHUE;

o OBJIAJICTh HAOOPOM IBPHUCTHK, YaCTO MPUMEHICMBIX MMPU PEHICHUH IIAHUMETPHUICCKHX

3aJa4 Ha BBIYMCICHHE W JOKA3aTENbCTBO (BBIACIICHHE KIIOYEBOW (UTYpHI, CTaHIAPTHOE
JIOTIOJTHUTEIBHOE MIOCTPOEHUE, TEOMETPHUECKOE MECTO TOUEK U T. I1.);

. MPUOOPECTHU OMBIT MPUMEHEHUS aHAIMTUYECKOI0 anmnapar (ajireOpandeckre ypaBHEHUsI U
JIp.) 7Sl peLIeHUs] TEOMETPUYECKUX 3a/1ad.

JlanHasi ajganTHpoOBaHHas IporpamMma [Uisl JeTell C HEeNOCPEeACTBEHHO 00pa30BaTeIbHON
nestenbHOCTRIO (B nmanmpHedimeM HOJI) ocymectBisiercs COBMECTHO CO B3POCJIBIMH,
HAIpaBJIEHHOM Ha OCBOEHHE JI€ThbMHU OJHOW WJIM HECKOJBKUX 00pa3oBaTeNIbHbIX 00JacTei,
UCIIOJIb30BaHUEM Pa3HOOOpa3HBIX (GOPM M METOJIOB pabOThI, BEIOOP KOTOPHIX OCYILECTBIISETCS
nejaroraMu  camocrostenbHo. OcHoBHasg (opma pabOThl ¢ JAETBMH - paccMaTpUBaHHE,
HaOmroneHue, Oecelbl, pa3roBOpBL,  AKCIEPUMEHTUPOBAHHE, HCCIEOBAHUS, UTCHHE.
OOpa3zoBarenbHbIil Mpolecc MpenanojaraeT BHECEHHE HM3MEHEHUH (KOPPEKTHBOB) B IUIAHBI,
IPOTPaMMBbI C y4ETOM MOTPEOHOCTEN M MHTEPECOB JeTEH.

3.Mecto yueoHoro npeamera «I'eomeTpus» B y4eOHOM IIaHe

CormacHo 6a3ucHOMy yuyeOHOMY TUTaHy OCHOBHOTO o011ero oopazoBanus MAOY COII Ne36 r.
Tomcka Ha n3yyeHue reoMeTpuu B 7-9 kitaccax orBoautcs He MeHee 204 yacos.

Knacc Yackel B roJ Yacrel B HEJEITIO

7 68 2

8 68 2




4. Conepxxkanue yueoHoro npeamera «I'eomerpus»

I'eomerpus 7 kaacc (68 u)
HavanbHble reomerpuyeckue ceegeHus (11 yacos).

[Tpocreiimne reomerpuyeckue (Urypbl: MnpsiMas, TO4Ka, OTPe30K, Jyd, yroia. Ilonsarue
paBeHCcTBa reomerpuueckux (uryp. CpaBHeHHE OTPE3KOB U YIioB. M3MepeHue oTpe3KoB, JJInHa
oTrpe3ka. M3mepeHue yrios, rpajycHas Mepa yIrjia, CMEXHbIE U BEPTUKAJIBHBIC YIUIBI, HX
cBoricTBa. [lepnenquKynsapHble NIpsMBIE.

Tpeyroabauku (18 4).

Tpeyronbauk. [IpuzHaku paBeHCTBa TpeyroibHUKOB. [lepneHaukymsp K mpsimoil. MenuaHsl,
OHMCCEKTPUCHI M BBICOTHI TPEYTOJIbHUKA. PaBHOOEPEHHBIN TPEYroIbHUK U €T0 CBOWCTBA. 3a/1auu
Ha MOCTPOEHUE C MOMOIIBIO HUPKYIIS U THHEHKU.

MapamieabHbie npsameble (13 v).

[Ipu3Haky mapamaenbHOCTH  OpsIMBIX. AKCHOMa HapaienbHbIX — OpsiMbix. CBoMCTBa
NapajjIeIbHbIX MPSAMBIX.

CooTHolIeHHe MeK1y CTOPOHAMH U YIVIaMHU TpeyrojabHuka (20 u).

Cymma yrnoB TpeyroiabHuka. COOTHOLICHME MEXKAY CTOPOHAMHM U YIJIAMU TPEYTrOJIbHUKA.
HepaBenctBo TpeyrosnbpHuka. IIpsSMOYyroibHbIE TpEyroabHUKHM, HX CBOMCTBA M IPU3HAKU
paBeHcTBa. PaccrosiHue OT TOYKM A0 NpsIMOW. PaccTosiHMEe Mexay napayjielnbHbIMHU IPSMBIMHU.
[TocTpoeHne TpEyTONBbHUKA 110 TPEM DIIEMEHTaM.

IHoBTOpeEnue (6 4).
I'eomerpus 8 kiacc (68 u)
Beoanoe nosropenne. Yerbipéxyronbuuku (16 4).

MHOTrOyroJbHUKH, BBITYKJIBI MHOTOYTOJBHHUK, YeThIpEXyronpHUK. Ilapannmenorpamm, ero
cBoiicTBa M mpusHaku. Tpaneuus. [IpsmoyroiabHHMK, poMmO, KBaapaT, ux coicTBa. OceBas u
LEHTpaJIbHAasi CHMMETPHH.

[nomans (14 4).

[TonsTe momaa MHOroyroibHuKa. Ilnomanu mpsMOyronbHHMKA, MapajienorpaMma,
TpeyrojapHUKa, Tpanenuu. Teopema IIudaropa.

IoxoOubIe TPeyrojabHukH (20 4).




[TonoGuble TpeyronpHuku. I[lpusHaku nomoOus TpeyronbHUKOB. [IpumeHeHne mnoxolus K
JIOKa3aTelIbCTBY TEOpEM M pemeHuro 3aaad. CHHyC, KOCHHYC W TaHIEHC OCTPOro yria
IPSMOYTOJIBHOTO TPEYTOJIbHUKA.

Oxpy:xHocTh (16 4).

B3aumnoe pacrnionoxkenue npsaMoi U okpyxHocTH. KacaTenbHas K OKpYXHOCTH, €€ CBOICTBO U
npusHak. lleHTpanbHble M BOHMCAHHBIE YIJbl. UeThlpe 3amedaresbHble TOYKH TPEYrOJIbHHKA.
Bnucannas u onucanHasi OKpY>KHOCTH.

IHoBTOpenue (2 4).
I'eomerpus 9 kiacce (68 4).
BronHoe nosTropenne. Bekropsl. Meroa koopaunar (14 ).

[lonstue BekTtopa. PaBeHCTBO BekTOpOB. CilOXEHHE W BBIYUTAHHE BEKTOPOB. YMHOXKEHHE
BEKTOpa Ha 4MCII0. Pa3iokeHue BEKTopa Mo JByM HEKOJUIMHEAPHBIM BEKTOPaM.

Metoa koopaunar (10 4).

Koopaunatsl Bektopa. Ilpocreiimme 3agaun B KOOpAMHATAaX. YPAaBHEHMsI OKPYKHOCTH U
npsmMoil. [IpuMmeHenne BEKTOpOB ¥ KOOPAUHAT IPU PELICHUH 3aad.

CooTHOIIEHHEe MeKAY CTOPOHAMH M YIVIAMHM TpeyrojbHuka. CKajasipHOe NpoH3BeJdcHHE
BeKTOpPOB (14 4.).

CI/IHYC, KOCHMHYC U TAHI'CHC YyTJIa. TeOpeMLI CHUHYCOB U KOCHUHYCOB. Pemenue TPEYIrOJIbHUKOB.
CKaJ'IHpHOG MPOU3BCACHUC BEKTOPOB 1 €TI0 MIPUMCEHCHUC B TCOMCTPUUCCKUX 3a/lavdax.

JITHHA OKPYKHOCTH M IJIOIAAbL Kpyra (12 1).

[IpaBunbHBIE MHOTOYTOJIBHUKHA. OKPYKHOCTH, OMMCAHHASI OKOJIO MPABMJIBHOTO MHOTOYTOJIbHUKA
U BIMcaHHasg B Hero. [loctpoeHue MpaBUIBHBIX MHOIOYTOJBHUKOB. JlMHA OKPYXHOCTH.
ITmomazne kpyra.

JBuxenus (10 ).

OtoOpakenue 1ockocty Ha ceds. [lonstue nuxkenus. OceBast M LIEHTpaJbHAs CUMMETPUU.
[TapannensHbii iepenoc. [ToBopoT. HanoxxeHus u 1BUKEHUS.

006 akcroMax MJIaHUMETPHUH.

IToBTOpeHne kypca mianuMerpuu (8 4).



5. TemaTnueckoe nianuposanne «I'eomerpus»

7 KUIIACC
Ne Haumenos KonmuectBo yacoB OCHOBHOE CO/Iep)KaHUE OCHOBHBIE BHJIBI ICSTEIBHOCTH DJIeKTpoH
/n aHue Bce | Konr | IlpakTtuu o0yuaromuxcs HBIE
pasieNioBU | TO | PONbH eckue (undpoBsl
TeM (S paboTsl e)
mporpaMm pabort oOpasoBat
BI Bl eJbHBIC
pecypchl
Ipocreiim | 14 [pocteiimme ®DopMynupoBaTh OCHOBHBIE TOHATHS | bubnmorek
ue TEOMETPUUECKHE u onpexneneHus. PacnoznaBathb aIIOK
reoMeTpHY OOBEKTHI. H3YUCHHBIC TEOMETPHUCCKUEC https://m.e
ecKue MHOTOyTOJHHIK, (GUTypHI, ONIPENeNITh HX B3aHMHOE dsoo.ru/7f4
¢urypsr u nmomaHas. CMEXHBIC U | PACIIONIOKEHHE, BHITTOIHITE YePTEK 15e2e
ux BEPTHKAJIbHBIC YTJIBL 0 ycJIoBHIO 3a1a4u. [IpoBoauTh
CBOMCTBA. Pabora c IIPOCTEHIINE TIOCTPOCHHUS C
W3mepenu NIPOCTEUIINMHU IIOMOIIBIO HUPKYJIS U JIMHEHKU.
e YepTeKaAMHU. W3MepsATh IMHENHHBIE U YIJIOBBIE
reoMeTpuy W3mepenne TUHEHHBIX | BEJIMYMHBI TEOMETPUYECKUX U
€CKHX U YTJIOBBIX BEJTUYMH, MPaKTHYECKUX OOBEKTOB.
BEITMYHMH BBIYHCIICHUE OTPe3KoB | OmpenensTh «Ha Ii1a3» pa3Mepbl
U yTIJIOB pCaTBHBIX OOBEKTOB, IPOBOIUTH
rpyOyI0 OLICHKY UX pa3MepOB.
Pemars 3a1auu Ha BBIYUCICHHE JUTHH
OTpPE3KOB M BEJIMYUH yIJIoB. Penrats
3a/1a9M Ha B3aHMHOE PacIONOKEeHHE
reomeTpuueckux ¢uryp. [IpoBoants
KJIacCU(UKAIHIO YIIIOB, BHIYUCIST
JIMHEHHBIC U YTIJIOBBIC BETMYUHBI,
MPOBOJINTH HEOOXOAUMBIE
JOKa3aTeIbHbIE PACCYKICHUS.
3HAKOMUTBCS C UCTOPHEH Pa3BUTHS
TeOMETpUH
Tpeyromen | 22 1 [NonsTHE O paBHBIX Pacnio3HaBaTh mape! paBHBIX bubnuotek
UKH TPEYroJbHUKAX U TPEYTrOJIbHUKOB Ha TOTOBBIX a lIOK
MepBUYHbIC yepTexax (¢ ykasanuem npusnakos). | https://m.e
NPENCTABICHUS O BriBoMTE CrieCTBHS (PABEHCTB dsoo.ru/7f4
paBHBIX ¢urypax. Tpu | COOTBETCTBYIONINX 3JIEMEHTOB) U3 15e2e

MIPU3HAKA PAaBEHCTBA
TPEYTOJIbHUKOB.
IIpu3Haku paBeHCTBa
HPAMOYTOJIBHBIX
TPEYTOJIbHUKOB.
CBO#CTBO MeMaHBI
IIPSIMOYTOJIBHOTO
TpeyroJbHUKa,
MIPOBEAEHHON K
TUIIOTEHY3€.
PaBHOOenpeHHbBIE 1
PaBHOCTOPOHHME
TPEYTOIBHUKH.
IIpusHaku u cBoiicTBa
paBHOOEIPEHHOTO
TPEyTOJIbHHKA.
Hepasencrsa B
TEOMETPHH.
[IpsiMOoyroabHBIA
TPEYTOJIbHUK C YTJIOM B
30°

PaBEHCTB TPEYrOJIbHUKOB.
DopMyIUPOBATH ONPEICIICHUS:
OCTPOYTOJIBHOTO, TYIOYTOJIBHOTO,
MPSMOYTOJIBHOTO, PABHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJILHUKOB;
OUCCEKTPHUCHI, BEICOTHI, MEUAHBI
TPEYroJIbHUKA; CEPEJUHHOTO
HNEepIEHAUKYIIpa OTPE3KA;
HepuUMeTpa TpeyroJibHUKa.
DopMynupoBaTh CBOMCTBA U
NPU3HAKHA PaBHOOEAPEHHOTO
TpeyroyubHuKka. CTpOUTh YEPTEXM,
pemaTh 3a1a4u C MOMOIIBI0
HaXOXACHUA PABHBIX
TpeyrojabHuKoB. [IpuMeHsTh
MIPU3HAKH PaBEHCTBA
MPSAMOYTOJIBHBIX TPEYTOJLHUKOB B
3anavax. Mcmonp3oBaTh nudpoBse
pecypcesl AJIs UCCIEI0BAHUS CBOMCTB
n3y4aeMbIX QUryp. 3HAKOMHUTBCS C
UCTOpUEN pa3BUTHS TEOMETPUU
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3 [Mapamnens | 14 [MapannensHsle DopMynupoBaTh NOHATUE bubanorex
HbIC NpsiIMbl€, UX CBOMCTBA. MapaieNbHBIX MPAMBIX, HAXOUTh a [IOK
TpsIMBIE, Hakpect nexarue, TpaKTHYEeCKUe TpuMephl. M3ydath https://m.e
cyMMa COOTBETCTBEHHEIC U CBO¥CTBa YIJI0B, 00pa30BaHHEIX TIpH | dS00.ru/7f4
YTJIOB OIHOCTOPOHHHE YTIIbL, | IEePECeUCHNN IMapauIeIbHBIX IpAMBIX | 15e2e
TPEYrojbH 00pa3oBaHHEIC IIPH cekyei. ITpoBoauts
MKa NIepeCceICHIN JIOKa3aTeIbCTBA MTapaJICIbEHOCTH

TapaJuiebHBIX JIBYX MPSIMBIX C TIOMOIIBIO YIJIOB,
MPSIMBIX CEKyIIeH). 00pa30BaHHbIX IIPH NEpeceUeHUN
IIpusHak 9TUX NPSMBIX TPETHEU MPAMOM.
napasIeIbHOCTH Beruncnars cymMmy yrios

MIPSIMBIX Yepe3 TpeyroJbHUKa U MHOTOYTOJIbHHKA.
paBeHCTBO paccTosiHni | HaxoanTh unciioBble U OyKBEHHbIC
OT TOYCK OHON 3HAUEHHMS YTIIOB B TEOMETPUIECKIX
MIPSIMOM 110 BTOPOit 3a/1a4ax ¢ UCIOJIb30BAHUEM TEOPEM O
npsmMoii. CyMMa yTJIoB | CyMME YIJIOB TPEYrOJIbHUKA U
TpEyroJbHHUKA. MHOTOYTOJIbHHKA. 3HAKOMUTHCS C
BremHue yrist HCTOpHEHN Pa3BUTHUS T€OMETPUH
TpEyroNbHUKA

4 OxpyxHoc | 14 OKpy>KHOCTB, Xopaa U | POpMyIHPOBaTH ONPEACICHHS: bubmmnorex
Thb U KpYT. JUaMeTp UX CBOUCTBA. | OKPYKHOCTH, XOPJIbl, AUAMETpa U a IIOK
TeomeTpuy KacarenbHas k KacaTeJbHOM K OKPYXHOCTH. https://m.e
ecKHe OKPYKHOCTH. W3y4ars X CBOWCTBA, MPU3HAKH, dsoo.ru/7f4
MIOCTPOEHU OKpY>KHOCTb, CTpOUTH uepTexu. Mccnenosarts, B 15e2e
s BIIMCaHHAs B YTOJL. TOM YHUCIIE UCTIONB3Ys IIU(PPOBBIE

Ionstue o I'MT, PECYpCBL: OKPYKHOCTb, BIIMCAaHHYIO B
IIPUMEHEHNUE B YTOJ; LEHTP OKPYKHOCTH,
3aja4yax. buccekTpuca | BNMCAHHOI B yroJ; paBeHCTBO
U CepeaNHHbIHA OTPE3KOB KacaTEIbHBIX.
MEPHEHIUKYIISIP KaK Ucnonp3osate Meton I'MT misa
TEOMETPHUYECKHIE MECTA | JIOKAa3aTeIbCTBA TEOPEM O
ToueK. OKpy>KHOCTb, nepece4eHrH OUCCEKTPUC YIIIOB
OTIMCaHHAs OKOJIO TPEYTOJILHUKA U CePEAUHHBIX
TPeyroJbHHKA. MEePIEHANKYISIPOB K CTOPOHAM
OKpy»XHOCTB, TpeyrojpHuKa ¢ nomoiso I'MT.
BITUCAHHAs B OBajeBaTh NOHATHSIMH BITUCAHHON
TPEYTrOJIbHUK. U ONIMCAHHOU OKPY>KHOCTEH
[pocreiimme 3amaun TPEyroibHUKA, HAXOANUTH [IEHTPHI
Ha ITOCTPOEHHE 3THX OKpYXXHOCTeH. PermaTs
OCHOBHBIC 33J]a4ll Ha TOCTPOCHHE!
yII1a, paBHOTO ITAHHOMY;
CEpEeMHHOTO TIEPIICHINKYIISPa
JIaHHOT'O OTpe3Ka; MPsSIMOH,
MIPOXOAAIIeH depe3 TaHHYIO TOUKY U
HEPIEHUKYIISIPHOM JaHHOW IIPSIMOM;
OHMCCEeKTPUCH] JAHHOTO yTJIa;
TPEYTOJIBEHUKOB IO PA3INYHBIM
aneMeHTaM. 3HAKOMHUTHCS C
UCTOpUEN pa3BUTHsI TEOMETPHU

5 IToBTOpen 4 [oBTOpenue u Pemats 3a1aun Ha MOBTOpEHUE, bubanorex
ue, 00001IeHNE OCHOBHBIX | WILTIOCTPUPYIOIINE CBS3U MEXKIY a [IOK
00001eHn TIOHSTHH U METOZIOB Pa3IMYHBIMH YacTIMH Kypca https://m.e
€ 3HaHUH Kypca 7 Kiacca dsoo.ru/7f4

15e2e
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Ne Haumenos KonuyectBo yacoB OcCHOBHOE cofiep>KaHue OcHOBHBIE BUBI JESTEIBHOCTH OneKTpoH
n/n aHue Bce | Kont | Ilpakruu 00yJaromuxcs HbIE
pasfenoBu | ro | poib €CKHe (umdposst
TeM HEBIC paboTsl e)
poTpaMM pabot o0pa3zoBsar
BI Bl eJIbHBIE
pecypesl
Yerspéxyr | 12 1 [Mapannemorpamm, ero | M300paxars # HAXOAWUTH Ha Bubnmorex
OJIbHUKHU NPU3HAKK ¥ CBOMCTBA. | 4epTekaX YeTHIPEXYTONbHUKH a [IOK
YacTHble cityyau Pa3HbIX BUIOB U UX 3JEMEHTHI. https://m.e
napauieJIorpaMMOB dopMynHupoBaTh ONpeeNICHHUS: dsoo.ru/7f4
(IpsAMOYTOJIBHUIK, napajuiesiorpamMmma, psiMoyrojbHuka, | 17e18
pomO, KBaapar), ux pom0a, KBaapara, TpanenuH,
NPU3HAKK ¥ CBOMCTBA. | PaBHOOOKOMW Tparenuy,
Tpamnemnus. PaBHOOOKast | IPSMOYTOIBHOHN Tpamenni.
U IPSIMOYTOJIbHAS Jloka3pIBaTh ¥ HCIIOJIB30BATH TIPH
Tpanenun. Metox pELICHUH 33124 IPU3HAKK U
YIBOCHHSI MEIUAHBI. CBOMCTBA: MapajienorpaMma,
LlenTpansHas IpSMOYTONBHUKA, pOMOa, KBaapaTa,
CUMMETpHA Tpanenuy, paBHOOOKOH Tpanenuny,
IPSIMOYTOJIbHOM TpaIeluu.
[TpuMeHsITh METOJT YABOCHUS
MeJIMaHbl TPEYTOJIbHHKA.
Hcnonb3oBaTh HU(pOBBIE pecypehl
JUISL UCCIIEIOBAHUS CBOMCTB
n3ydaeMbIX QUryp. 3HAKOMHUTBCS C
HCTOpHEH pa3BUTHUSI T€OMETPUH
Teopema 15 1 Teopema @aneca [IpoBomuTh MOCTpOCHMS ¢ TIOMOIIBIO | bubmmorex
Qaneca u TeopeMa o LUPKYJIS U JINHEUKH C alIOK
Teopema o MPOTIOPIIMOHAIBHBIX HCTIONBb30BaHuE TeopeMbl Dareca n https://m.e
MpOTIOpIN otpeskax. Cpennssa TEOPEMBI O TIPONOPLIHUOHATIBHBIX dsoo.ru/7f4
OHAJBHBIX JIMHAS TPEYTOJIbHUKA. OTpe3KaX, CTPOUTH YSTBEPTHIHA 17e18
OTpe3Kax, Tpaneuus, e€ cpefHsisi | NPONOPIMOHAIBHBIA OTPE3OK.
noA00HbIE JIMHUSL. [TpoBOANTD 10OKA3aTENBCTBO TOTO,
TPeyroJibH [TponoprroHanbHbIE YTO MEIUaHbl TPEYTOJIbHUKA
UKHU orpe3ku. LleHTp Macc B | mepecekaroTcs B OJHOU TOUKE, U
TPEYyroJbHUKE. HaXOMTh CBA3b C [IECHTPOM Macc,
[MonoOHbIE HaXOJHMTh OTHOLIEHHUE, B KOTOPOM
TpeyronbHUKH. Tpu MeIHaHBbl AEIATCS TOYKOH nX
NpU3HaKa 000U nepeceuyeHns. Haxonuts nompoOHbIe
TPEyTrOJIEHUKOB. TPEYrOJEHUKH Ha TOTOBBIX YEPTEKax
[Tpumenenne mogodus | ¢ yKa3aHWEM COOTBETCTBYIOIINX
TIPU peLIeHUN MPU3HAKOB 1o100us. Pemars 3agaun
MPaKTHYECKUX 3a/1a4 Ha MOJI00HBIE TPEYTOJIBHUKH C
MOMOUIBIO CAMOCTOSITEIIBHOTO
IIOCTPOCHHUS YEPTEKEN U
HaXO0KICHUS TTOTOOHBIX
TpeyrojabHuKoB. [IpoBoauTh
JIOKa3aTeJIbCTBA C UCIOIb30BAHUEM
MPU3HAKOB 10100Ms1. /loka3bIBaTh
TpPH TIPU3HAKA 110J100HS
TpeyronsHUKOB. [IpuMensTh
MOJTyYCHHBIE 3HAHUS [IPU PEILICHUT
T€OMETPHUUYECKHX U MPAKTHUECKUX
3aa4u. 3HAKOMUTbCA C UICTOpUEH
pa3BHUTHsI TEOMETPUH
IInomane. 14 1 CBolicTBa IIonaaei OBnazieBaTh MEPBUIHBIMHU Bubauorek
Haxoxaen TeOMETPUIECKUX npeacraBiaeHusIME 00 o0mei Teopun | a [JOK
ue ¢duryp. @opmyinsl 1 | o (Mepbl), GopMyITHPOBAThH https://m.e
mIoaaen IJIOIIA TN CBOCTBA ILIOMIAN, BEISICHATE X dsoo.ru/7f4
TPEYrojbH TPEYroJbHUKA, HarJsHbINA CMBbIc. BeiBOOUTH 17e18
WKOB U napajuiesiorpamMmma, (hopMyITBI TIJIOMIA TN
MHOTOYTOJI Tpanenuu. napajuieJiorpamMmMa, TpeyrolbHHKa,
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BHBIX Brruucnenue Tpaneuuu u3 GOopMyJIbl IUIOIAN
duryp. TUIOMIAICH CIIOMKHBIX MIPSMOYTOJIbHHKA (KBaapaTa).
[Tmomann ¢uryp. [lmomanu BreBoauts hopmyIs! mIomanu
MOZOOHBIX ¢uryp Ha KIeTIaTON BBIITYKJIOTO YETHIPEXYTOIBHNKA Yepe3
¢duryp Oymare. [Tnomamn JUATrOHAIH U YTOJI MEXIY HAMU.
MOTOOHBIX QUTYD. HaxonuTs mnomanu duryp,
3amaun ¢ n300paKEHHBIX Ha KIETYaTOMH
MPaKTHYECKUM Oymare, HCIIOJIB30BAThH pa3OueHue
COJIepPKaHUEM. (GUryphl Ha YaCTH U JOCTpauBaHHE.
Pemenue 3anau ¢ Pa3bupath npuMepsl HCIIOJIb30BAHUS
MOMOIIBI0 METO/AA BCIIOMOTaTEIbHON IUIOMIAAH /ISt
BCIIOMOTaTEIbHON pELICHUsI TeOMETPUUECKHX 3a/1ad.
TUTOLIA T HaxoauTh mtomaay nogo0HbeIxX
¢uryp. BerancnaTs mionaan
Pa3INYHBIX MHOTOYTOJBHBIX (DUTYD.
Pemats 3amaun Ha mJI0MAaab ¢
MPaKTHIECKAM COJICPKaHIEM
4 Teopema 10 Teopema ITudaropa, m | JJoka3sBath Teopemy [ludaropa, Bubmmorex
Iugaropa €€ IprUMEHEHHUE. HCIOJIb30BATh €€ B MPAKTUYECKUX allOK
Y Havania Omnpenenenne BeIYHCIeHIAX. DopmMynupoBath https://m.e
TPUTOHOME TPUTOHOMETPHYECKUX | OMpeIeNCHUs TpUroHoMeTpuueckux | dsoo.ru/7f4
Tpuu (yHKIMiA ocTporo yria | GyHKUIUIl OCTPOTro yria, IpoBepsTh 17e18
MPSMOYTOJIEHOTO UX KOPPEKTHOCTh. BBIBOIUTH
TPEyroJibHHKa, TPUTOHOMETPUUECKHE COOTHOIICHHUS
TPUTOHOMETPUYECKHE B IIPSIMOYT'OJIbHOM TPEYTOJIbHUKE
COOTHOUICHUS B HccnenoBaTb COOTHOIICHHS MEXKITY
MPSIMOYTOTEHOM CTOPOHAMH B MPSIMOYTOJILHBIX
TPEYrOJbHUKE. TPEYroJbHUKAX C yriaamu B 45° u
OcHOBHOE 45°; 30° m 60°. croip30BaTh
TPUTOHOMETPHUUECKOE (hopMyIBI TPUBEACHHUS U OCHOBHOE
TOXJIECTBO TPUTOHOMETPUYECKOE TOXKIECTBO IS
HaXOXJICHUSI COOTHOILICHUI MEXITY
TPUTOHOMETPUUECKUMHU (PYHKIUSIMH
Pas3IMYHBIX OCTPBIX YIJIOB.
[TpuMeHsTh NOoNTyYeHHbIE 3HAHUS 1
YMEHHUSI IPU PELICHUH MPAKTHYECKUX
3a7a4. 3HAKOMUTBCA C HCTOPUEH
Pa3BUTHsI TEOMETPUH
5 Ve B 13 Brucannsie n ®DopMynupoBaTh OCHOBHBIE Bubmmorex
OKPYXKHOC HEHTPAIBHBIE YTIIBI, orpezieieHus], CBsi3anHble ¢ yriaamMu B | a LIOK
TH. YTOJ MEXIY Kpyre (BIHCAHHBIN YToJI, https://m.e
Brrcanusr KacaTeIbHON M XOpJIOW. | IEHTpaJbHEIH yrom). HaxomuTs dsoo.ru/7f4
en YTIeI MEXIy XOpAaMH | BIOUCAHHBIC YTIIBL, ONUpatommecs Ha | 17e18
OIMCaHHBI U CEeKyLIUMHU. OJIHY JIyTY, BEIYHCIIATH YTJIbI C
e Bricanneie u MIOMOUIBIO TEOPEMBI O BITHCAHHBIX
YETBIPEXYT OIMCaHHbIE yriiax, TeOpeMbl O BIHCAaHHOM
OJIbHUKH. YeTBIPEXYTOJIBHUKY, UX | YETBIPEXYTOJIbHUKE, TEOPEMBI O
Kacarensn IIPU3HAKU U CBOKCTBA. LEeHTpajabHOM yrie. MccnenoBaTs, B
bI€ K [MpumeHeHue dTUx TOM YHCJIE C IOMOIIBIO IUPPOBBIX
OKpYKHOC CBOMCTB IIPH PELIEHHH | PECYpPCOB, BIMCAHHBIE M ONMCAHHBIC
TH. TeOMETPUYECKIX YeTBIPEXYTOIBHUKH, BBIBOJUTD MX
Kacanue 3agau. Bzaumnoe CBOICTBa U NpU3HAKU. Mcnonb3oBaTh
OKPYKHOC pacIooXeHNE IBYX 9TH CBOMCTBA W NMPHU3HAKY NTPU
Tel OKpYXXHOCTEH, 00IIMe | pelIeHuu 3a1au
KacarespHble. KacaHue
OKpY>KHOCTEH
6 TloBTOpeHn 4 [ToBTOpenue ocHoBHBIX | Pemiath 3agaun Ha MOBTOPEHHE, bubnmnorek
ue, MOHSATUNA U METOA0B WUTFOCTPUPYIOIIHUE CBSI3U MEXK]LY alIOK
000011IeHN KypcoB 7 1 8 KJ1accoB, | pa3iM4YHBIMU YacTAMH Kypca https://m.e
€ 3HaHUi 000011IeHre 3HAHUI dsoo.ru/7f4
17e18
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YACOB IIO

IMTPOTPAMME
9 KJIACC
Ne | Haumenosa KosmmuectBo yacoB OCHOBHOE COZIepIKaHUE OCHOBHBIE BHJIBI ICSTEIBHOCTH DNeKTpoH
n/n HHE Bce | Konr | Ilpaktuu oOyJaromuxcs HBIE
pa3zmemnoB u ro | poib €CKHe (undposst
TeM HEBIC paboTsl e)
TIPOTPaMMEBI pabot o0pa3zoBar
BI eJIBbHBIC
pecypcsl
1 Tpuronomer | 16 1 Onpenenenue DopMynupoOBaThH ONpPEACTCHUS Bubnuotex
pHsL. TPUTOHOMETPUUYECKUX | TPUTOHOMETPUUYECKUX (PyHKIMIA a [IOK
Teopembl dyHKuUii yriaos ot 0° TYIBIX U MPSMBIX YIIIOB. BeIBOMUTE https://m.e
KOCHHYCOB 10 180°. dopmysl TEOpeMY KOCHHYCOB U TEOPEMY dsoo.ru/7f4
U CUHYCOB. npusesienus. Teopema | CHHYCOB (c pagrycom onmUcCaHHOK lal2c
Pemenue KOCHMHYCOB, TEOpEMa OKpPY>KHOCTH). BBIBOAUTE POPMYIIBI
TPEyroJIbHU cuHycoB. Pemenne JUISL BBIYUCIICHNS TIIOIIaneii ¢
KOB TPEyroNbHUKOB. UCTIONIb30BAaHUEM TEOPEM
IIpakTHueckoe TPUrOHOMETPHUH ((POopMyIIa IUTONIAIH
IIpHMEHEHHe TPEyTroNbHUKA Yepe3 JBE CTOPOHBI U
JIOKa3aHHBIX TEOPEM YTOJl MEXy HUMH, popMyJIa
VIO YETHIPEXYTOIbHUKA Yepe3
€ro JJMaroHajy M yroJl MeX1y HUMH).
Pemats TpeyronpHuku. Pemars
NpaKTHYECKUE 3a1a4H, CBOJSIINECS K
HaXO0XJICHUIO Pa3JINUHbBIX 3JICMEHTOB
TPEyroJibHUKA
2 [Mpeobpazos | 10 1 [MonsTue o OcBauBartb NoHATHE peoOpa3oBanus | budmmorex
aHue npeoOpa3oBaHUH nonobus. ViccienoBaTh OTHOLIIEHHE a[IOK
noj00ous1. noa00usi. JMHEHHBIX JJIEMEHTOB GuUryp npu https://m.e
Mertpuueck CoOTBETCTBEHHBIC npeoOpa3oBaHUM MOIO0HS. dsoo.ru/7f4
ne 3JIEMEHTHI ITOTO0HBIX HaxonuTs nmpumMeps! mogoous B lal2c
COOTHOINIEH ¢uryp. Teopema o OKpYXXaromIeH TeHCTBUTEILHOCTH.
us B MIPOM3BEACHUH BeiBouTh MeTpuueckue
OKPYXHOCTH OTpPE3KOB XOp/I, COOTHOUICHHS MEXy OTpEe3KaMu
Teopema o XOpJ, CEKYIMX U KacaTeJbHBIX C
MPOU3BEACHUH UCIIOJIb30BAaHUEM BITUCAHHBIX YIJIOB
OTPE3KOB CEKYLIHX, Y MOJJOOHBIX TPEYroNbHUKOB. Penrath
Teopema o KBajpare reoOMeTpUUECKHE 3a/1auH U 3aJ1a4H U3
KacareJIbHOM. peasbHOM JKU3HH C UCIIOJIb30BAHHEM
[Tpumenenue B MOZOOHBIX TPEYTOJILHUKOB
penieHun
TeOMETPUYECKHX 3a]a4
3 Bexropsl 12 1 Onpenenenue Hcnonb30BaTh BEKTOPHI Kak Bbubnmorek
BEKTOPOB, CJIIOXKCHHE U | HAIIPABJICHHBIE OTPE3KH, a [IOK
BBIYMTAHNE BEKTOPOB, | MCCIENOBATh T€OMETPHUYECKUI https://m.e
YMHOXEHHE BEKTOPa (nepemenienue) u GU3MIECKUN dsoo.ru/7f4
Ha yncno. u3udeckuit | (Cuiia) CMBICIBI BEKTOPOB. 3HATH lal2c

U T€OMETPUIECKUI
CMBICJI BEKTOPOB.
Paznoxxenue Bekropa
0 IBYM
HEKOJUIMHEAPHBIM
BEKTOpaM.
Koopaunatsl Bexktopa.
CkanspHoe
MPOU3BEICHUE
BEKTOPOB, €ro
IPUMEHEHHE IS

OTIpE/ICIICHUs] CYMMBI ¥ Pa3HOCTH
BEKTOPOB, YMHOXEHMsI BEKTOpa Ha
YHCJI0, UCCIIEI0BATh
TE€OMETPHUECKUI U (PUINIECKUI
CMBICIIBI 3TUX onepanuil. PemaTth
reoMeTpUYECKUe 3a7auu ¢
HCIIOJIb30BAaHUEM BEKTOPOB.
PacknagpiBaTh BEKTOP 1O IBYM
HEKOJUIMHEApHBIM BEKTOpaM.
Hcnonp3oBatk ckaisipHoe
MIPOU3BEJICHNE BEKTOPOB, BHIBOJIUTH
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HaXOKACHUS AJHUH U
yrioB. Pemenne 3agau
C TIOMOIIIHIO BEKTOPOB.
[IpumeneHne BEKTOpPOB
JUIS pEIICHNUS 3a1a4
[iNZk37008

€ro OCHOBHBIC CBOMCTBA. BeIunciasgTh
CYMMY, Pa3HOCTb M CKIAPHOE
MIPOM3BEICHHE BEKTOPOB B
KoopanHaTax. [IpuMeHSTh cKaspHOE
TIPOM3BEICHUE TSI HAXOKICHHUS
JUTHH ¥ YTIIOB

JlexapToBbl JexapToBbl OcBanBaTh NOHATHE NPAMOYTOJIbHON | Bubmmorex
KOODPIMHATHI KOOPJWHATHI TOYEK HA | CHCTEMbI KOOPIMHAT, 1eKapPTOBBIX a [JOK
Ha IUIOCKOCTH. YpaBHEHUE | KOOPAUHAT TOUYKU. BrIBOAUTH https://m.e
IIOCKOCTH npsMoi. YpaBHeHUe ypaBHEHHE NPSIMOH U OKPYKHOCTH. dsoo.ru/7f4
OKPY>KHOCTH. BriaensaTs nonHbINA KBagpat st lal2c
Koopaunatsl Touek HaXOJKJEHUS LIEHTpa U pajuyca
nepeceueHust OKpPY>KHOCTH 110 €€ ypaBHEHHUIO.
OKpPY>KHOCTH U Pemate 3a1aun Ha HaXOXKICHHUE
npsamoi. Meroxn TOYEK MIEPECEUEHUS NPSIMBIX U
KOOPJMHAT IpH OKPYXHOCTEH C TOMOIIBIO METOIA
pelieHnn KoopauHat. Mcnonp30BaTh CBOMCTBA
TEOMETPUIECKIX yrioBoro ko3 durmenTa npsmoit
3a1ad, TPaKTHIECKUX NIPY pEICHNH 3a1ad, IS
3amaq OTIpEZICTICHUSI PACIOIOKEHNUS
npsMoi. IIpuMeHsATs KOOpAUHATHL
IIPU PEIICHUN TeOMETPHUUECKUX U
MIPAaKTUYECKUX 3aj]1ad, IS
MOCTPOCHUS MaTeMaTHYECKUX
MoJjieNelt peaslbHBIX 3a7a4 («MEeTox
KoopauHatTy). [lonp30BaThes s
MOCTPOCHHMS ¥ UCCIIEAOBAHNI
(G POBBIMH pECypCaMH.
3HAKOMUTECS ¢ UCTOPHEH Pa3BUTHA
TeOMETPUH
[IpaBunbHbI [IpaBuibHbIE DopMyIUPOBATH ONPEEIICHUE Bubnmotex
e MHOTOYTOJIbHUKH. MPaBIJIBHBIX MHOTOYTOJIEHUKOB, a [IOK
MHOTOYTOJIb Yucno 7. AnnuHa HAXOJIUTh UX DJICMEHTHI. https://m.e
HUKH. OKPYXKHOCTH, IyTH [Tonmp30BaThCS MMOHATHEM JITHHBI dsoo.ru/7t4
Jina OKPYXXHOCTH. OKPYXHOCTH, BBEIEHHBIM C lal2c
OKPY>KHOCTH Panuannas Mepa yria. | IOMOLIBIO IPAaBUIILHBIX
U TUIONIATh [Tromiane Kpyra, MHOT'OYTOJIFHUKOB, OMPEICIIATh
Kpyra. CEKTOpa, CeTMEHTa YHCIIO T, JUIMHY IyTH U paJiaHHyIo
Brruncnenn Mepy yriaa. IlpoBoauTts nepexon ot
€ riomaaen paariaHHOM MephI yIiia K IpagyCHOM
n Hao6opoT. Onpenears mIomaib
Kpyra. BerBoguts ¢popmyst (B
TpaayCHOH U pagiaHHOW Mepe) JUIs
JUIMH AYT, IUIOIAIeii CeKTOPOB 1
CerMEHTOB. BBIUUCIATH MIomann
¢buryp, BKIIOYAIOIIUX JIEMEHTHI
OKpykHOCTH (Kpyra). Haxoauts
IUTOIA/AN B 33/1a4aX peaybHON )KU3HU
JBrxenust IlonsaTue o nBUKEHUHU Paz6upats mpumepsl, Bbubmmorek
IJIOCKOCTH IIJIOCKOCTH. HAJUTFOCTPUPYIOIIHE IIOHATHS a[IOK
[MapannenbHbIi JBIKeHus. opMyIHpoBaTh https://m.e
MEPEHOC, TIOBOPOT OIIpeIeIEHHS MapalIebHOTO dsoo.ru/7f4
ITpumenenue npu HepeHoca, MOBOPOTa U OCEBOU lal2c

peuIeHuM 3a4a4

cuMMeTpuu. BeIBoUTE UX CBOICTBA,
HaXOJIUTb HEMOJBUKHbIE TOUKU.
HaxonuTb LeHTpBI U OCH CUMMETPHH
npocreimux ¢puryp. [lpumeHsTh
HapajuleJIbHbIA IEPEHOC U
CUMMETPHIO IIPH PELICHUN
reOMEeTPHUYECKUX 3a1a4 (pa3duparb
npuMepsl). Mcrmons30Bath s
IIOCTPOEHHUSI U UCCIIEIOBAHUMN

U (POBBIE PECYPChI
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7 IToBTOpeHue 7 [ToBTOpenue ocHOBHBIX | OnepupoBaTh HOHATUSMU: QUTYa, Bubnuorek
, MOHSATHI U METOJIOB TOYKa, IpsiMas, yrod, a [JOK
06001eHwMe, KypcoB 7—9 Ki1accos, MHOTOYTOJIBHUK, paBHOOCApeHHbIHM 1 | https://m.e
CHCTEMATH3 obo0renne 1 PaBHOCTOPOHHHH TPEYTOJIbHHUKH, dsoo.ru/7f4
arus CHCTEMaTH3aLus MPSMOYTONBHBIA TPEYTOIbHHUK, lal2c
3HAHUU 3Hauuil. [Ipocreiimue MeanaHa, OMCCEKTpUCa U BBICOTA

TEOMETPUIECKHE TPEYTrONbHUKA, ITapaIeIorpaMM,
¢uryps! u ux pPOMO, IPSIMOYTOJILHUK, KBapaT,
cBoiicTBa. I3MepeHue | Tpamenus; OKpyX HOCTb,
TEOMETPUYECKUX KacaTtellbHasl; PaBeHCTBO U ogo0ue
BEJINYMH. ¢buryp, TpeyrojabHUKOB;
TpeyronbHUKH. NapauIebHOCTh U

[MapannensHble 1 MEePIEeHANKYISPHOCTD PSIMBIX, YTOJ
MEePIEHANKYIISIPHbIC MEXKAY MPSIMBIMH, CHMMETPHS
npsimble. OKPY>KHOCTb | OTHOCHTENBHO TOYKH M IPSIMOIA;

U KpYT. JUINHA, PAacCTOSTHHE, BEINYMHA yIIIa,
I'eomeTrpuueckue mwiomane, nepuMerp. Mcnonap3oBats
MOCTPOCHHSA. YTIIBI B (hopMyIIBL: IEpUMETPA U TUIOIIAIH
OKPYXHOCTH. MHOTOYTOJIbHUKOB, JJTHHBI
Bnucaunble u OKPYKHOCTHU U IJIOMIaAu KpyTa,
OITMCAHHEIE 00BEMa IPAMOYTOJIEHOTO
OKPY>KHOCTH napamenenunena. Onepuponartb
MHOTOYT'OJIbHUKOB. TMOHATHUAMU: IPAMOYTOJIbHAsA
IIpsiMast 1 OKPY’KHOCTB. | CHCTEMa KOOPAUHAT, BEKTOD;
YeThIpEXyroIbHUKH. HCTIONIb30BATh ITU TTOHATHS IS
Brmcannsie u MPE/ICTABIICHUS JAHHBIX ¥ PELICHUS
OTIMCAaHHbIE 3a7ad, B TOM YHCIIE U3 IPYTUX
YETBIPEXYTOJIbHUKH. yueOHBIX penMeToB. Pemats 3a1auun
Teopema Iudaropa n Ha MOBTOPEHNE OCHOBHBIX TOHATHH,
Havana WLTIOCTPAIINIO CBSA3EH MEXIY
TPUTOHOMETPUH. Ppa3JIMYHbIMU YaCTAMU Kypca.
Pemenne o0mumx Bribupate MeTo A7 pemeHust
TPEYTOJIEHUKOB. 3agauu. Pemate 3aga4un u3
[IpaBunbHbIE [IOBCEIHEBHOM KHU3HU
MHOTOYT'OJIbHHUKH.

IIpeobOpa3zoBanust

IUIOCKOCTH. JIBHKEHMUS.

[Momobue. CummeTpus.

[Tnomans.

Brruucnenue

mwiomaaen. [Tnomagu

MOIO0HBIX (QUTYD.

JexapToBbl

KOOpAUHAThLI HA

IJI0CKOCTH. BekTopsI

Ha MJIOCKOCTH

OBLIEE 68

KOJIMYECTBO

YACOB 1O

IMPOT'PAMME
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6.0BS3ATEJ/IBHBIE YYEBHBIE MATEPUAJIbI IVISA YYEHUKA

* ['eometpus, 7-9 knaccel/ Atanacss JI.C., byry3os B.®., Kagomies C.b. u npyrue,
AxkuuonepHoe obmiectBo «M3narensctBo «lIpocBemenue»

* ['eomerpus, 8 kiacc/ Mepsisik A.L'., [lononckuii B.b., Sxup M.C.; nox pepakuueit
[Toponsckoro B.E., O0miecTBO ¢ orpaHun4eHHON OTBETCTBEHHOCTHIO V3IaTeIbCKUi LIEHTP
«BEHTAHA-T'PA®»; AkunonepHoe obmectBo «M3natensctBo «IIpocBemenue»

* ['eomerpus, 9 kiacc/ Mepsisik A.L'., [lononckuii B.b., Sxup M.C.; nox pepakuueit
[Togonsckoro B.E., OGmiecTBO ¢ OrpaHMYeHHON OTBETCTBEHHOCTHIO M31aTenbCKuii IEHTP
«BEHTAHA-T'PA®y»; Akimmoneproe obmiectBo «M3natenbpctBo «IIpocBemieruey

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

* ['eomerpus, 7-9 knaceel/ Aranacsia JI.C., byry3os B.®., Kagomues C.b. u apyrue,
Axnunoneproe obmectBo «M3narenscTBo «IIpocBemenue»

* ['eomerpus, 8 kiace/ Mepsisik A.I'., [Tononckwuii B.b., SIxup M.C.; mox pegakuuei
[Togonwsckoro B.E., OGmiecTBO ¢ OrpaHMYeHHON OTBETCTBEHHOCTHIO M3naTenbCKuii IEHTP
«BEHTAHA-T'PA®y»; Akimmoneproe obmiectBo «M3natenbetBo «IIpocBemieHuney

* ['eometpus, 9 kinacc/ Mepansak A.L'., ITonouckwii B.b., SIkup M.C.; nox penakiuei
[Togonwsckoro B.E., OGmiecTBO ¢ OrpaHMYeHHON OTBETCTBEHHOCTHIO M3maTenbCKuii IEHTP
«BEHTAHA-T'PA®»; AkunonepHoe odmectBo «M3narensctBo «IIpocBemenue»
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