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MOSICHUTEJIbHAS 3AITUCKA

Pabouast mporpamma 10 yueOHOMY mpeamMeTy «l30paHHBIE BOMPOCHI MAaTEMATHKH
npeqHasHaueHa s oOydarommxcs 8,9 KJIaccoB  MYHUIIMIIAIBHOIO  aBTOHOMHOI'O
0011e00pa30BaTEIHLHOTO YUPESKICHUS CpeTHEH 0011e00pa3oBaTeIbHOM KO Ne36.

HopmaTuBHO-ipaBoBOE U JOKYMEHTAJIbHOE o0ecneyeHrne 00pa3oBaTeIbHOIO Mpouecca
B cootBerctBUn ¢ ®3-273 «O06 obpa3zoBanuu B Poccuiickoit denepanun» opraHu3aiu,
OCYIIECTBISIONIME O00pPa30BaTeNbHYIO JACATEIBHOCTh IO HMMEIOIUM T'OCYJapCTBEHHYIO
aKKpeIuTalui0 00pa3oBaTeIbHbBIM IPOrpaMMaM HadajibHOIo OOIIEro, OCHOBHOI'O OOLIEro,
cpeaHero ooOmero o0pa3oBaHHs, pa3pabaTbiBalOT 00pa3oBaTEeNbHBIE MPOTPaAMMBI B
COOTBETCTBUM C (peepanbHbIMU TOCYIAapCTBEHHBIMU 00pa30BaTEIbHBIMU CTAaHAAPTAMHU U
COOTBETCTBYIOIIMMH (heZiepaIbHBIMUA OCHOBHBIMH 00111€00pa30BaTeIbHBIMUA TPOTPaMMaMHU.
MyHununanbsHoe aBTOHOMHOE o011eo0pa3oBaTesIbHOE YUpEKIECHUE cpenHss
obmeoOpa3zoBarenpHas mkoia Ne 36 T. ToMcka ocymiecTBiIsieT 00y4eHue Mo alalTHPOBAHHBIM
OCHOBHBIM 00111€00pa3oBaTeIbHBIM IpOrpaMMaM JJisi O0y4aroIuXcs € OrpaHUYEHHBIMU
BO3MOXXHOCTSIMM  3[I0pPOBbSi Ha YPOBHE HayaJbHOIO OOLIET0 M OCHOBHOI'O OOIIEro
oOpa3oBaHHs.

[Iporpamma koppeknuonHoi padoter (IIKP) sBnsieTcs HEOThEMIEMBIM CTPYKTYPHBIM
KOMIIOHEHTOM 00111€00pa30BaTebHOM nporpaMMel oOpa3oBaTenbHON opranuzanuu. [IKP
paspabarbiBaeTcs Ui O0YJAIOIUXCsl ¢ OTPAaHHYECHHBIMU BO3MOXXHOCTSIMH 370pOBBS (1ajee -
OB3).

HopmaTtuBHO-ipaBoBast OCHOBA:

1. ®enepanbHblii 3akoH oT 29.12.2012 Ne 273-®3 «OO6 obpazoBanuu B Poccuiickoit
Oenepanuny (1anee — 3aKoH);
2. @denepanbHbIl TOCYAapCTBEHHBIM 00pa3oBaTeIbHBIN CTaHJApT OCHOBHOTO OOIIETro

oOpazoBanus (mpukaz ot 31.05.2021 Ne 287 MunuctepctBa mpocenienus Poccuiickoit
@eneparun - «O0  yTBepKIeHMM (hefepalibHOTO TOCYJapCTBEHHOTO 00pa30BaTeNbHOIO
CTaHJapTa OCHOBHOTO 0011ero oopa3oBanus» ( B pex. [IpukazoB Munmnpocserienus: Poccumn
ot 18.07.2022 N 568, ot 08.11.2022 N 955), 3apeructpupoBannblii B Muntocte Poccun
05.07.2021, peructpanuonnsiit Homep 64101) — manee — PI'OC OOO0);

3. [Tpuxa3z Munnpocsemenus Poccun ot 22.01.2024 Ne 31 «O BHeceHMM M3MEHEHUH B
HEKOTOpble MpHKa3bl MuHucrepctBa oOpa3zoBaHus M Hayku Poccuiickoit ®denepauuu u
MunuctepctBa mpocBemieHus Poccuiickoit ®Deneparnuu, Kacaromuecs —(eaepaabHBIX
roCy/lapCTBEHHBIX 00pa30BaTeNbHBIX CTAaHAAPTOB HAYaJbHOrO OO0IIero oOpa3oBaHUs U
OCHOBHOT'0O 00111ero 00pa3oBaHUs»;

4, [Ipukaz Munnpocsemenuss Poccun ot 18.05.2023 Ne 370 «OO06 yTBepkIeHUH
¢benepanbHOi 00pazoBaTEIHLHON MPOTrPaMMBbl OCHOBHOT'O O0ILIEro 00pa3oBaHU;

5. ITpuka3 Munncrepcrsa npocsemenus Poccniickoit @enepannu ot 24.11.2022 Ne 1025
«O06 yTBepxkIeHNH (heaepabHON alanTHPOBAHHONW 00pa30BaTeNbHON MPOTrPaMMbl OCHOBHOT'O
oO1rero o0pa3oBaHus sl 00yJaIOIIMXCS ¢ OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbBSI»;

6. [Tpuxa3z Munnpocsemenus Poccun ot 01.02.2024 Ne 67 «O BHECEHMM M3MEHEHUH B
HEKOTOphle  mpuKka3el  MunnpocBemenuss  Poccum,  kacarougmecss — (denaepaibHBIX
a/lalTHPOBAHHBIX 00pa30BaTEIbHBIX IPOTPaAMM;

7. ITpuka3z Munnpocsenienust Poccun ot 01.02.2024 Ne62 «O BHECEeHMHM U3MEHEHHUH B
HEKOTOpble  mpHKa3pl ~ MuHnpocBenienuss  Poccum, — kacarommecs — (enepanbHbBIX
00pa3oBaTeNbHBIX MPOTPaMM OCHOBHOTO o0O0mIero oOpa3oBaHHWs M CPEIHETO OOIIero
o0pa3oBaHU;

8. [Tpukaz Munnpocsemennss Poccun ot 19.02.2024 Nel10 «O BHECEHUM U3MEHEHHI B
HEKOTOpbIe IpuKadbl Munnpocsemenus Poccum m Munucrepersa mpocsemieHus PO,



Kacaromuecs: (eaepanbHbIX TOCYIApCTBEHHBIX 00pa30BaTENbHBIX CTAaHAAPTOB OCHOBHOTO
o01mero oopa3oBaHUs»

9. IlocTranoBnenue I7aBHOrO TIoOCYJapCTBEHHOIO CAaHMTAPHOro Bpaya Pocculickon
Oenepanun ot 28 ceHTsOpst 2020 1. Ne 28 «O06 yrBepknenun caHuTapHbix mnpasmn CII
2.4.3648-20 «CaHuTapHO-3MHIEMHOIOTHYECKHe TPeOOBaHUS K OPTaHU3AMsIM BOCITUTAHUS U
oOyueHus1, OTJbIXa U 03[JOPOBIICHUS AETEH U MOJIOJICHKI;

10.  Canwurapnsie npasuia u Hopmbl CanlluH 1.2.3685-21 «'urnennyeckre HOPMAaTUBBI U
TpeboBaHUs K obecriedyeHno 06e30macHOCTH U (WiIu) O€3BPEIHOCTH JIJIs YeioBeKa (haKTOpOB
cpeapl  OOUTaHUS», YTBEPXKIEHHBIX IOCTAaHOBJIEHHMEM [JIaBHOrO TrocyJapCTBEHHOTO
canutapHoro Bpaya Poccuiickoii ®eneparuun ot 28.01.2021 Ne2 «OO0 yTBepKICHHUH
cauuTtapHelx mnpaBun u HopM CanlluH 1.2.3685-21 «I'uruennueckue HOpPMaTHBBI U
TpeboBaHUs K o0ecreueHr0 06e30macHOCTH U (Win) O€3BpEIHOCTH JJIs YeloBeKa (haKTOpOB
cpenbl oouTanus» (nanee — ' UrneHnyeckre HOpMaTUBHI);

11. [Ipuka3z MunucrepctBa npocseuieHust Poccuiickoit @eaepaunn ot 22.03.2021 Ne 115
«O0 yTBEep)KIECHUH TOPSIKA OPTaHU3AIMH U OCYIIECTBICHUS 00pa30BaTEIbHON AeITETHbHOCTH
10 OCHOBHBIM 00IIe00pa30BaTeIbHBIM MpPOrpaMMaM — O0pa30BaTeIbHBIM IPOrpaMMaM
HAYaJIbHOTO O0IIET0, OCHOBHOTO OOIIEro M CPEeTHEro 001mero 00pa3oBaHus»;

12.  Tlpuka3 Munnpocsemenus Poccun ot 21.09.2022 N 858 «OO6 yTBepKAeHUH
(benepanbHOTO TMEpeYHs Y4YEOHHKOB, MOMYIICHHBIX K MCIIOJB30BAaHUIO TIPU PEaTH3alUu
MMEIOIUX TOCYIApCTBEHHYIO aKKpEIUTAIMI0 O00pa3oBaTEeNbHBIX IPOrPaMM HayallbHOTO
o0mmero, OCHOBHOTO  00ImIero, cpemHero oOmero oOpa3oBaHHWS  OpPraHU3aAlUSIMU,
OCYIIECTBISIOUIMMHU 00pa30BaTEIbHYIO JIEATEIbHOCTh, U YCTAHOBIECHUS MPEIEIbHOIO CPOKa
HCIOJIb30BAaHUS UCKITIOYEHHBIX YU4EOHUKOBY;

13.  Ilpuka3 Munmnpocsemenus Poccun ot 21.02.2024 Nel19 «O BHeceHUM W3MEHEHM B
npuioxkeHns Ne 1 u Ne 2 k Ilpuka3zy Munnpocsemenust Poccun ot 21.092022 Ne 858 O6
yrBepxacHun  DIIY, nonmymeHHBIX K HCIOJNB30BAaHMIO IIPU  pean3allid  HMMEIOIIHX
rOCY/IapCTBEHHYIO aKKpEeIUTalU0 00pa30oBaTeNIbHbIX MPOrpaMM HA4ajbHOTO OOIIEro,
OCHOBHOT'O O0ILlEro, cpeiHero ooOmero o0pa3oBaHUsl OpraHU3aLMsIMU, OCYLIECTBISIONIMMU
o0pa30BaTeNbHYI0 JEATEIbHOCTh W YCTAHOBJIEHHS IMPEAEIBbHOTO0 CpOKa MCIIOIb30BaHUS
UCKJIFOUEHHBIX YU€OHUKOBY.

14.  Tlpuka3 Munobpuayku Poccuu ot 9 uronst 2016 r. Ne 699 «O0 yTBepKIeHUH EpEUHS
OpraHu3alMii, OCYIIECTBISAIOUIMX BBIMTYCK YYEOHBIX IMOCOOUH, KOTOpBIE AOMYCKAIOTCA K
WCIOJIb30BAaHUIO TPU  pealu3ali  UMEIOUIMX  TOCYAApCTBEHHYIO  aKKpEIUTaIUIo
00pa3oBaTeNbHBIX MPOTrPaMM HauyaIbHOTO OOILEro, OCHOBHOIO OOIIEro, CpeiHero oO0Iero
o0pazoBaHHsI.

15. [Tpuka3 MunucTepcTBa Hayku M Bbicuiero oOpaszoBanusi Poccuiickoit denepanuu,
MunuctepctBa npocsemienus Poccuiickoit @enepaunu ot 30.06.2020 Ne 845/369 «O6
yrBepkaeHun llopsiika 3adera opraHu3anuel, OCyLIECTBISIONMIEH 00pa3oBaTeIbHYIO
NeSITeNIbHOCTh, PE3yJbTAaTOB OCBOEHHS OOYydYaloOIMMUCS Y4YeOHBIX MPEIMETOB, KypCOB,
JUCUUIUIAH (MOJyJIei), MPaKTUKH, TOTIOJIHUTENIBHBIX 00pa30BaTEeIbHBIX MPOTpaMM B JAPYTUX
OpraHM3aIMsIX, OCYIIECTBISIONINX 00pa30BaTEeNbHYIO 1€ATEILHOCTDY;

16.  Ilucemo Munmnpocsemenuss Poccun ot 12.02.2024 Ne03-160 «Pa3bscHeHus mno
BOIIPOCaM OpraHu3alui 00y4eHus 10 OCHOBHBIM 0011€00pa30BaTeIbHbIM U JOMOJIHUTEIbHBIM
o0IIepa3BUBAIOIIMM IpOrpaMMaM Ui JeTel, HYKIAIOIUXCS B JUIMTEIbHOM JIEYEHUU B
MEIUIIMHCKUX OpTraHU3aIUsIX»;

17.  Tlocranosnenue [IpaBurenscrBa P® ot 11.10.2023 Nel1678 «O0 yTBep>KACHUN TPaBUIT
MIpUMEHEHHUs 3eKTpoHHOTro 00yuenus, [JOT npu peanuzanun 00pa3oBaTEIIBHOTO MPOIECCa;
18.  Meronuyeckue peKOMEHIAIMU 10 00ECTIEYEHUIO ONTUMH3ANN YUeOHOI Harpy3KHu B
OO (MP 2.4.0331-23 ot 10.11.2023, pa3paborannbie DenepanbHON CIy>K00H 10 HAA30PY B



chepe 3ammThl TpaB moTpedurteneit u Omaromonyuus udenoBeka, OBYH «DenepanbHblii
Hay4HbIN 1IeHTp Turuensl um. .. Dpucmana» PocnorpebHaazopa u 1p.);

19. Ilpukaz Munnpocsemenus Poccum 04.10.2023  Ne738  «OO0  yTBep»KAeHUU
(benepanbHOrO IEpedHs AJIEKTPOHHBIX 00pa30BATENBHBIX PECYpPCOB, JOMYIIEHHBIX K
UCIOJIb30BAaHUIO TPU  pealn3alMM  UMEIOUIMX  TOCYAAPCTBEHHYIO  aKKpEIUTaIUI0
00pa3oBaTeNbHBIX MPOrpaMM HayaJbHOIO OOIIEro, OCHOBHOIO OOIIEro, CpeiHero oo0Iero
o0pa3oBaHU;

20. [Tpuka3z Munmnpocemenus Poccun ot 31.08.2023 Ne650 «O6 yrBepxkaenuu [lopsiaka
OCYILIECTBICHUSI MEPOIPHUATANH MO TNPO(ecCHOHAIBHOW OpUEHTAUUU OOYyYaroMUXCs TI0
00pa3oBaTeNbHbIM IPOrpaMMaM OCHOBHOT'O OOLIETO U CPEAHEro 00Iero oopa3oBaHus»;

21.  Meroauyeckne PEKOMEHIAIMH 1O OOECIEYCHUIO CAHUTAPHO-3IUAEMHUOIOTHYECKUX
TpeOOBaHUH MpU peain3aluu 00pa30BaTENIbHBIX MPOrpaMM C IMPUMEHEHHUEM 3JIEKTPOHHOIO
o0y4eHHs W JUCTAaHLIMOHHBIX oOpa3oBaTenbHbIXx TexHOJormi (MP 2.4.0330-23 yts.
29.08.2023 pyxoBoguteneM denepanbHOil CIy:KObl MO HaI30py B cdepe 3aluThl MpaB
norpeOuTeneii W Onaromonydusi 4YenoBeKa, [JaBHbIM caHHTapHBIM BpauoM PD A.1O.
[TornoBoii);

22. Oepnepanbubii 3akoH oT 19.12.2023 Ne 618-®3 «O BHeceHWHM HW3MEHEHHH B
®enepanbHblil 3akoH «O6 0b6pazoBanuu B Poccuiickoit @enepanumy;

23.  llpuka3z Munnpocsenieaust Poccun ot 03.08.2023 Ne 581 «O BHECEeHUM W3MEHEHUS B
OYHKT 13 mopsaka opraHu3alMd W OCYILECTBIICHHS 00pa3oBaTeIbHOM AEATENbHOCTU IO
OCHOBHBIM  00IIe00pa3oBaTeIbHBIM —TpOrpaMMaM - 00pa30BaTENbHBIM  IPOrpaMMaM
HayaJlbHOTO OOIIEro, OCHOBHOI'O OOIIEro U CpeaHEro odmero oopa3oBaHus, yTBEPKAECHHOTO
MIPUKA30M MUHUCTEPCTBA MPOCBEILEHUs poccuiickoi gpenepanuu ot 22 mapta 2021 . Ne 115»;
24.  Ilpuka3 Munnpoceuienuss Poccun ot 21.06.23 Ne556 «O BHeceHMM M3MEHEHHH B
npwiokeHns Ne 1, Ne 2 k npukasy MunpocBemenust Poccun ot 21.09.2022 N858 «O6
YTBEP)KICHUN (heZlepalIbHOTO TMepeyHs Y4eOHMKOB, JOMYIIEHHBIX K HCIOJIb30BAHUIO MNpPU
peai3allii MMEIOUIMX TOCYJAapCTBEHHYIO aKKpeOUTalMio 00pa30BaTENIbHBIX HpOrpaMm
HayaJbHOTO OOIIEro, OCHOBHOI'O OOIIEro, cpelHero odiero oOpa3oBaHusl OpraHU3aALUSAMHU,
OCYILECTBISIONMMU 00pa30BaTEIbHYIO J1€ATEIbHOCTh, U YCTAHOBJIEHUS MPEIEIbHOIO CPOKa
UCIOJIb30BAHUS UCKIIIOUEHHBIX YIEOHUKOBY;

25.  IIucemo MunmcTepcTBa 00pa3zoBanus 1 Hayku Poccuiickoit @enepanuu ot 18.08.2017
Ne 09-1672 «O HampaBiIcHMM PEKOMEHAALMN IO YTOUHEHHUIO MOHATHS M COJEpKaHUS
BHEYPOUHOH JEATEIbHOCTH B paMKax peaju3alid OCHOBHBIX 0OIIe00pa30BaTEIbHBIX
porpamMm, B TOM YHUCJIE€ B YaCTH MPOEKTHON JAEATEILHOCTI;

26.  Ilpuka3 MwunHCcTepcTBa HayKH M BhIcmiero oOpas3oBaHus Poccuiickoit ®eneparum,
MunucrepctBa npocsenienuss Poccuiickoit ®eneparuu ot 05.08.2020 Ne885/Ne390 «O
MPaKTUYECKON TOJTOTOBKE 00yUYaIOLIUXCSI;

27. [Tpuka3 MunucTepcTBa Hayku M BbIicuiero oOpaszoBanus Poccuiickoit denepanun,
MunuctepctBa mnpocsemienus Poccuiickoit ®epepanuu ot 05.08.2020Ne882/391 «O06
OpraHu3allii ¥ OCYIIECTBICHHUH OOpa30BaTENbHON JEATENbHOCTH NpU ceTeBoil (opme
peanuzanuu 00Opa3oBaTeIbHBIX mporpamMm» (Bmecte ¢ «llopsnkoM opraHuzauuum u
OCYILIECTBIICHUsI 00pa30BaTENIbHOM JEATENbHOCTH TpU CETeBOW GopMme peanus3alnuu
00pa3oBaTeNbHBIX MPOTPAMM);

28.  ITucebmo MunuctepcTBa oopa3zoBanus 1 Hayku Poccuiickoit @enepanuu ot 31.01.2017
No OB-83/7 «O6 obecrieueHn# yueOHBIMH W3aHUSIMH (yUeOHUKAMH U Y4€OHBIMU TTOCOOUSIMU )
obyuatomuxcsi ¢ OB3y;

29. IIucemo JlemapTrameHTa ToCydapCTBEHHOUM MONMHUTHKU B cdepe olmiero obpasoBaHus
MunucrepcTBa 00pa3oBanus U Hayku Poccuiickoit @eneparnuu ot 14.04.2016 Ne 08-709 «O
CIHMCKAX PEKOMEHyEeMBbIX POU3BEICHUI»;



30.  ITucemo [emaprameHTa TOCylapCTBEHHOW MOJUTUKU B cepe obmiero odpazoBaHus

MunucrepctBa  mpocBemenus — Poccmiickoit  ®Denmeparun ot 26.02.2021Ne(03-205

«MeTonnyeckue peKoMEHAALNHN 10 00ECIIEUEHUIO BO3MOKHOCTH OCBOEHUS 00pa30BaTEIbHBIX

nporpaMm oOydaromuMucs 5-11 Kj1accoB Mo MHAUBUIYATLHOMY Y4€OHOMY IIaHY»;

31. Ilucemo MunucrepctBa oOpa3oBanust U Hayku PD or 18.06.2015 NeHT-670/08

«Meronnyeckue peKOMEHIAMU MO OpraHU3alii U CaMOIOATOTOBKH OOYYaIOIIHUXCS TNPHU

OCYIIECTBICHIH 00pa30BaTEIbHON eI TEILHOCTIY;

32.  IImcemo MunucrepctBa obpazoBanus W Hayku P® ot 04.03.2010 Ne03-413 «O

METOJIMYECKUX PEKOMEHIALUAX 110 PeaI3aluy KypCoB 110 BEIOOpY»;

33.  IImcemo JlemapTramMeHTa roCyJapCTBEHHOM MONMMTHKU B cdepe oliiero oopa3oBaHUs

MunucrepcTBa o6pa3zoBanus U Hayku Poccuiickoit @enepannu ot 14.04.2016 Ne 08-703 «O6

UCIOJIb30BaHUU KapT B 00pa30BaTEIbHOMN JAEITEILHOCTI Y,

34.  ITucebmo MunmctepcTBa oOpa3zoBanus u Hayku Poccuiickoit @enepanuu ot 25.05.2015

Ne08-761 «O06 uzyueHuu npeaMeTHbIX obsacteil «OCHOBBI PETUTHO3HBIX KYJIbTYP U CBETCKOM

TUKN» U «OCHOBBI yXOBHO-HPaBCTBEHHOW KYJIbTYpbl Hapoa10B Poccuny;

35. [Tucemo Munucrepcersa npocseunieHust PO ot 20.12.2018 Ne 03-510 «O HanpaBiieHun

nHpopmanum» (BMecTe ¢ «PeKOMEeHTanusMy M0 MPUMEHEHUIO HOPM 3aKOHOATENbhCTBA B

yacTh OOecCredeHrss BO3MOKHOCTH TONy4eHHUs 0Opa3oBaHWs HApPOJHBIX S3bIKAX W3 4YHCIa

SI3BIKOB Hapo/10B Poccuiickoit depepaiinn, U3yuyeHusi roCyapCTBEHHBIX SI3BIKOB PECITyOJIUK

Poccuiickoit @enepanuu, poaHbIX I36IKOB U3 YKCIIA A3bIKOB Hapoa0B Poccuiickoii @enepanuu,

B TOM YHCJIE PYCCKOI'O KaK POJIHOTO»);

36. [Tucemo MunucrepcTBa oOpa3oBanus u Hayku Poccuiickoit ®egepanuu OT

14.12.2015Ne09-3564 «O BHEypOUHOM JEATEIBHOCTH pealu3aliyi JOMOTHUTEIbHBIX

00pa3oBaTeNbHBIX IPOrPaMM»;

37. Ilucemo MunmucrepcrBa mpocBemeHuss P® ot 13.06.2019 NeTC-1391/07 «O6

OpraHu3any 00pa3oBaHUs YUALIUXCS HA JOMY»;

38. Ilucbmo MunucrepctBa mpocsemenus PP or  17.03.2020 NoJ[T-41/06

«O6opranu3zanuy o0yuyeHus B JUCTAaHIIMOHHON Gopme»;

39.  IIpuka3z Munnpocsemenus Poccum ot 02.08.2022 Ne 653 «OO0 yTBepkIeHHH

(denepanbHOrO TNepedHs AJIEKTPOHHBIX 00pa30BATENbHBIX PECYpPCOB, JOMYIIEHHBIX K

WCIOJIb30BAaHUIO TPU  pealu3aly  UMEIOUIMX  TOCYAApCTBEHHYIO  aKKpeIUTaIUIo

00pa3oBaTeNbHBIX MPOrpaMM HayalbHOTO OOIEro, OCHOBHOIO OOIIEro, CpeiHero oO0Iuero

oOpazoBanus» (3apeructpupoano B Munrocte Poccuu 29.08.2022 Ne 69822).

40.  OcHoBHas oOpa3oBaTeibHas IporpaMMa OCHOBHOro oOmiero obpazoBanus MAQOY

COMI Ne 36 r. Tomcka.

Iein u 3apa4u Kypcea:

e CO3/]aHME 3amaca INeOMETPUYECKUX IMPEACTaBICHUI, KOTOpble B JallbHEHIIEM JIOJIKHBI
o0ecreunTh OCHOBY /Jisl ((OPMUPOBAHMS TEOMETPUUECKUX TOHATUHN, UIeH, METOOB.

®pa3BUTHE TPOCTPAHCTBEHHBIX IMPEACTaBICHUH, 0OpPa3sHOro MBIIUICHHUS, H300pa3UTEIbHO

rpadUUecKuX YMEHMH, MPUEMOB KOHCTPYKTHUBHOM IEATENbHOCTH, YMEHHUH NpeoJojeBaTh

TPYOHOCTH TpU  PEIIEHWH MaTeMaTH4YeCKMX 3aJady, TIE€OMETPUYECKONH HWHTYHIIHH,

M03HABATEIBHOTO MHTEPECA yYallluXcs, pa3BUTHE I1a30Mepa, NaMsITh 00ydeHue MpaBUIIbHON

reOMEeTPUYECKOI peun; ®popMUPOBAHUE JIOTUYECKOTO U aOCTPAKTHOT'O MBILLIECHUS;

®pa3BUTHE HABBIKOB pabOTBl C HM3MEPUTENbHBIMU HMHCTPYMEHTAaMH:  YTOJbHHKOM,

TPAHCIIOPTUPOM, LUPKYJIEM;

e¢hopMUPOBAHNE YCTOWYUBBIX 3HAHUI MO TpPEIMETY, HEOOXOAUMBIX MJsi NMPUMEHEHHsS B

MIPAKTUYECKON JEATENBHOCTH, JUIsl M3YyYEHHUS CMEXKHBIX IUCUUIUIMH, IJI1 IMPOJOJIKEHUS

oOpa3oBaHwsl.

3anaym Kypca:

e PaciupsTh ¥ yriIyOJIsITh 3HaHUS 00YUaIOIIUXCsl O TEOMETPUUECKUX (PUTypax.



e l3yuaTh CBOHCTBA reOMETPUYECKUX (PUTYp HA YPOBHE MPAKTHUYECKUX UCCIICIOBAHMM.

e [IpuMeEHATH NOJIyYEHHBIE 3HAHUN IIPU PEIICHUH TEKCTOBBIX IIPAKTUYECKUX 3a1ad.

e (CriocoOCTBOBaTh Pa3BUTHIO MPOCTPAHCTBEHHBIX IIPEJICTABICHNUN, HABBIKOB ITIOCTPOEHUS U
PHUCOBaHMSI.

Koppexnuuonnsie 3axaun 1Js odyuyarommxcsi ¢ THP (Bapuanr 5.2)

- cmocoOCTBOBAaTh  Pa3BUTHUIO  OCO3HAHHOM  CaMOpPETyNSUH  [O3HABATEIbHOMN
JESATEIIBHOCTH

Y TIOBEZICHUS, CIIOCOOHOCTH K CAaMOCTOSITENIbHOW OpraHU3allli COOCTBEHHOM

JESTEIIBHOCTH;

- crioco0CTBOBATH PA3BUTHUIO MTO3HABATEIBHON JESITEIHPHOCTH KaK OCHOBBI KOMIICHCAIUH,

KOPPEKLUH U NPOPUIAKTUKI BTOPUYHBIX HAPYLIEHUH IICUXOJIOTMYECKOTO Pa3BUTHS,

KOPPEKIHs WHANBHyaTbHBIX TIPOOETOB B 3HAHUSAX;

- CTUMYJIMPOBAaTh I03HABATENbHYIO0 aKTUBHOCTh, HHTEPEC K cebe, OKpYyKaIoLIeMy

MIPEIMETHOMY M COLMAIIbBHOMY MHUPY, CIOCOOCTBOBATh Pa3BUTHUIO IIKOJIBHOM MOTUBAIUY;

- CI0COOCTBOBATH PA3BUTUIO COLUAIBHO 0/100psIeMbIX HOPM IOBE/ICHUS,

IIPOTUBOAECHCTBOBATh 3aKPEIUICHUIO J1€3aJallTUBHBIX YEPT U OTKJIIOHEHH B

(bopMHpPOBAHUU JIMYHOCTH;

- criocoOCTBOBATH PAa3BUTHIO CAMOCO3HAHUS;

- cI0cOOCTBOBATH PA3BUTHUIO CPEACTB KOMMYHHUKAIMH, IPUEMOB KOHCTPYKTUBHOTO

B3alMO/JICHCTBUS CO CBEPCTHUKAMHU U B3POCIIBIMH;

- COJIeIICTBOBATh CTAHOBJICHUIO C(hepbl )KU3HEHHBIX KOMIETEHIINNA U MPEOI0JICHUIO

Pa3IMYHbIX JUCPYHKIMM, a TAKXKE JOCTUKEHHUIO JIMYHOCTHBIX U METaIIPEIMETHBIX

pe3yabTaToOB 0Opa30BaHuUs;

- CI0COOCTBOBATH PAa3BUTHIO CJIOBAPHOTO 3aIlaca Ha OCHOBE 03HAKOMJICHHUS C ITpeIMETaMu

U SIBJICHUSIMH OKPY>KaIOLEeH NeCTBUTEIBHOCTH, YIITYOJIEeHHIO U 0000IIEHUIO 3HAaHUH 0

HUX;

- COJEHCTBOBaTb pa3BUTHIO YMEHMS IIJJAaHUPOBAaTb CBSI3HOE  BBICKA3bIBAHUE;
aHAJIN3UPOBATh

CUTYallMH; BBISIBIISTH IPUUYUHHO-CIIEACTBEHHBIE, IPOCTPAHCTBEHHBIE, BPEMEHHBIE U

Ipyryue CeMaHTHYECKHUE OTHOIICHHUS,;

- COBEPILIEHCTBOBATh HABBIKM TPAMMATHUECKOT0 0(OPMIICHHS peyHu.

- CIIOCOOCTBOBATH Pa3BUTHUIO CIOCOOHOCTH K CAMOPA3BUTHIO U CAMOCOBEPILIEHCTBOBAHHUIO

IIyTEM CO3HATEJIBHOTO M aKTUBHOTO ITPUCBOEHHUS HOBOT'O COLIUAJIBHOTO OIIBITA.

Ilcuxosioro-negarornyeckas Xxapakrepucruka odyuaommxcs ¢ THP

Obyuatonuecst ¢ THP — oOyuarommuecs ¢ BbIpa)kKeHHBIMU PEYEBBIMH/SI3BIKOBBIMU

(KOMMYHUKATHBHBIMH) PAacCTPONCTBAMHU — MPEJCTABISAIOT cOO0 pa3HOPOJIHYIO TPYIILY
HE

TOJIBKO IIO0 CTCIICHH BBIPAXKCHHOCTU PEYCBOTO }Ie(l)eKTa, HO M IO MEXaHU3My C€ro
BO3HUKHOBEHUS,

YPOBHIO OOIIET0 H pPEYEBOTO PAa3BUTHS, HAIMYHIO/OTCYTCTBUIO COITYTCTBYIOIITUX
HapyLICHUHN.

OO6miee HEIOpa3BUTHE PEYM MOXKET HAOIIOIATHCA NPH Pa3IUYHBIX CIOXKHBIX (hopmax
JNETCKON

pedeBOi MAaTOJIOTUH, BBIIETSIEMbIX B KIMHUKO- TIeIarOrH4eckKoi KilacCu(uKaluy peueBbIX

pacctpoiictB  (amanusi, adaszus, AU3ApTPUS, PUHOJANUS, 3aUKaHHWE, JHUCIEKCHA,
nucrpadust).



HecmoTps Ha pa3nuyHyro IpUpoay, MEXaHU3M PEeYeBOro Je(eKTa, y 3TUX

00y4aroIuXxcsi OTMEYAIOTCS TUITUYHBIE MPOSIBICHUS, CBUETEIBCTBYIOIINE O CUCTEMHOM
HapymeHnu GOpMUpPOBaHHS peueBOl (YHKIMOHATBHON cucTeMbl. OJJHUM U3 BEAYIIUX
MIPU3HAKOB SBJsIETCS OoJiee MO3/1HEee, 0 CPABHEHUIO C HOPMOIL, pa3BUTHE PEUH;
BBIPQ)XKEHHOE OTCTaBaHKUE B (POPMHUPOBAHUU IKCIIPECCUBHON PEUH MTPH OTHOCUTEIBHO
0J1arornoJiy4HOM MOHUMaHUU oOpalieHHON peun. HaOnrogaercs HegoctaTouHas pedeBast
aKTUBHOCTB, KOTOPAast C BO3PACTOM, 0e3 CrieualbHOT0 00yUeHHS, PE3KO CHIKACTCH.
Pa3BuBaromascs peub 3TUX 00y4aromuxcs arpaMMaTH4Ha, H300UIyeT O0IbIIUM YHCIIOM
pa3HooOpa3HbIX (POHETHYECKHX HEAOCTATKOB, MAJIOTIOHATHA OKpYXatoummM. Hapymenus

(GOpMHpPOBAaHUN PEUEBOM JEATEILHOCTH OOYYAIOIIMXCSl HETaTHBHO BIHUSIOT Ha BCE
NICUXUYECKHE

MIPOIIECCHI, IPOTEKAIOIIUE B CCHCOPHOM, HHTEIUIEKTYaIbHOH, apeKTUBHO-BOJICBOM 1

perynsTopHoil  cdepax. OTmeuaercs HelOCTaTOYHAs YCTOHYMBOCTb BHHUMAaHMI,
OrpaHUYEHHbIE

BO3MOYKHOCTH €ro pacnpezaeneHus. IIpm OTHOCHTENBHO COXpPaHHOH CMBICIOBOH,
JIOTUYECKOU

namsTH y 00y4aroIuXcsl CHUXKEeHa BepOalibHasi IaMsATh, CTPaZaeT NPOLyKTUBHOCTb

3anomMuHaHus. OHU 3a0BIBAIOT CJI0KHBIE HHCTPYKLIUU, JIEMEHTBI U TIOCIIE10BATENIHOCTD

3agaHui. Y gactu obydaronuxcs ¢ THP HU3Kas akTUBHOCTb MPUITOMUHAHUS MOKET

COYETaThCs € Ae(PUINTAPHOCTHIO TTO3HABATEIFHON ICATEIIEHOCTH.

CBsI3b MEX/ly peueBbIMU HApYLIEHUSAMU U JPYTUMHU CTOPOHAMU IICUXUYECKOI'O Pa3BUTHUS

oOycioBnuBaeT crnenupudeckue 0COOCHHOCTH MblieHus. O0nanas B 1eioM

MOJTHOLEHHBIMH MPENOCHUTKaMU JUUIsl OBJIAJICHUS MBICIUTEIBHBIMU ONIEpalUsIMH,

JOCTYIHBIMU MX BO3pacTy, 00y4aroliecst OTCTal0T B Pa3BUTHH CJIOBECHO-JIOTMYECKOTO

MBIIIUIEHHUS, O€3 CIIEeNMaIbHOr0 00YUEHH s C TPYIOM OBJIA/IEBAIOT AHAJIM30M U CUHTE30M,

CpaBHEHHEM U 000OIICHHEM.

Oo6yuaronmcest ¢ THP npucye u HekoTopoe oTcTaBaHHE B Pa3BUTUHU JABUraTEIbHON

cdepbl, NPOSIBIISIIONIEECS MII0X0W KOOpANHALIMEH JBUKEHUH, HEYBEPEHHOCTHIO B

BBITIOJTHEHUM JTIO3UPOBAaHHBIX ABM)KEHUMN, CHUKEHUEM CKOPOCTH U JIOBKOCTH JIBUJKEHUM,

TPYAHOCTBIO  peajM3alii  CJIOXKHBIX  JIBUTATENbHBIX  MpOrpamMM,  TPEOYIOLIUX
IIPOCTPAHCTBEHHO-

BPEMEHHON OpraHU3allK JIBHKEHUH (001IMX, MENKUX (KUCTEH U MaJbLEB PYK),

apTUKYIATOPHBIX).

Obyuaromuxcs ¢ THP otnnyaer BoipaykeHHas! IUCCOIMALINS MEKIY PEUEBBIM U

NICUXUYECKUM pazBuTueM. [Icuxndeckoe pa3BuTHe STHX 00YJaIOLUMXCsl IPOTEKAET, KaK

paBmiIo, 6osee 0JaronosydyHo, 4YeM pa3BUTHE pedd. [[J1s HuX XapakTepHa KpUTUYHOCTh

pedeBoit HerocTaToYHOCTH. [lepBrUYHas cucTeMHas peyeBasi HeIOCTaTOYHOCTh TOPMO3UT

(hopMUpOBaHHE TOTEHIIUATHHO COXPAHHBIX YMCTBEHHBIX CIIOCOOHOCTEH, MPEMSATCTBYS

HOpMaJbHOMY (YHKIMOHUPOBAHHIO peyYeBOro uHTeiekrta. OpHako 1o Mepe
¢dbopmupoBaHus

CIIOBECHOM peur U YCTPaHEHMsI pEUeBOro AeeKTa UX UHTEIUIEKTyaIbHOE Pa3BUTHE

MpUOIIKaeTCs K HOPMAaTUBHOMY.

O6mee Hemopa3Butue peun odydaromuxcs ¢ THP BeipakaeTcst B pa3nuvHON CTENEHU U

OMPENEISAETCS COCTOSIHUEM SI3BIKOBBIX CPEACTB M KOMMYHUKATHBHBIX IPOIIECCOB.
Haub6onee

TUTIUYHBIE ¥ CTOMKUE TPOSIBICHUS OOIEro HEJ0OPa3BUTHUS PeUd HAOIIOAAOTCS IPU

ananuu, adasum, IU3apTpuH, pexe — IpU PUHOIATUU U 3aUKaHUH.



IpuHuMnb ¥ NOAX0ABI Pa6OTHI HA YPOKAaX

1. WHauBuayanbHBIH IOAXOJM K KaXIOMY YUYEHHUKY C YY4E€TOM €ro o0coObIX
00pa3oBaTeNbHBIX

notpeOHOCTEH, ycTaHOBIEHHBIX B X0¢ npoxoxkaenus [IMIIK u pekomennamnmii y3xux

CHEeLUANNUCTOB (TIICUXMATP, HEBPOJIOT, MEAaror-cuxoJior, JIOromnesa, COLHaIbHBIN
Me1aror).

2.JlocunbHOCTD  ACATENBHOCTH - IPENOTBPALICHHE  HACTYIUICHUS  yTOMIICHHS,
OCPEICTBOM

UCIOJIb30BAHUSA JIJIs1 3TOTO Pa3HOOOPA3HBIX CPEACTB: YepelOBaHUE YMCTBEHHOM U

MPAKTUYECKOH IEATEIILHOCTH; MPEMOAHECEHHE MaTepralia HeOOIbIIUMH T03aMU;

COIIPOBO’KICHUE YUeOHON AeATeIbHOCTH NOAPOOHBIMU IpapUUECKUMU U PEYEBBIMU

MHCTPYKLUHUSMHU;  MCIIOJNBb30BAaHME  Pa3HOOOpPA3HOro  AMJAKTUYECKOTO  MaTepuana:
ayJuo3aIucH,

BUJIEOMAaTEpHalIbl, CTAl[MOHAPHAS HATJISIIHOCTD, TAKTUJIbHBIE TMHAMUYECKUE MOJIEIIH,

pa3Ho00Opa3HbIi pa3aTOUHbIA MaTepuall.

3. Ucnonp30BaHue yuyuTelIEM METOJ0B, MOTUBUPYIOLIUX [T03HABATEIBbHYIO JAESITEIbHOCTD

ydaluuxcs — aKTUBM3UPYIOLIMX Pa3jIN4HbIE KaHAJIbl BOCIPUATHUSA, U Pa3BUBAIOIIUX HMX
YCTHYIO U

MUCbMEHHYIO peub, (OPMUPYIOUINX HEOOXOIUMbIE YUeOHbIC HABBIKH.

4.1lposiBieHrEe y4yuTelIeM MEAarornyeckoro TakTa - OCTOSIHHOE MOOLIpeHue peOEéHKa 3a

yCIleXH, CBOEBPEMEHHas W TaKTU4YHas IOMOIIb peOeHKy, pa3BUTHE B HEM Bephbl B
COOCTBEHHBIE

CHJIBI M BO3MOXHOCTH.

5.Ucnonb30BaHne akTUBHBIX METOJI0B pediiekcuu - pediekcusi HaCTPOSHUS U

SMOLIMOHAIBHOTO COCTOSIHUS; pediekcus cojaepkaHus YydyeOHOro matepuana ais
BBISICHEHMUSL:

KaK ydaliuecss OCMBICIMIN COJEp)KaHHe MpoiiieHHOro Martepuana; pedekcus
NEeSITEIbHOCTH

(Y4eHUK JOJDKEH HaydyuTbCs OCO3HABaTh CIIOCOOBI M MpPUEMBbI CBOEH pabOThl, YMETb
BbIOpaTh

HaunboJee palMoOHAIbHBIN).
CornacHo yueOHOMY M1aHy B 8 1 9 Ki1accax uzydaercs yueOHbli kypce «30paHHbIe BOIPOCHI

MaTEMAaTUKU».

Ha u3yuenue yueOHoro kypca «30panHbie BOIPOChl MaTEMaTHUKW» OTBOJUTCS 68
yacoB: 34 yaca B 8 kiacce (1 gac B Henento), 34 yaca B 9 kiacce (1 yac B Henenro).



COJEP)KAHUE OBYYEHUA

8 KVIACC

YerbIpEéXyroJabHUKH

[Tapannenorpamm, ero npu3Haku ¥ cBOKCTBA. [IpsIMOYTronbHUK, pOMO, KBapaT, UX MPU3HAKU
u cBoiicTBa. Tpanenwus. PaBHoOeaApeHHAs Tpanenus, e€ CBoKMCcTBa M pu3HaKu. [IpsMoyroibHas
tpaneuus. CpeaHsis TUHUS Tpaneuu.

CpenHsisi nuHUS TpeyrosibHUKa. MeToJ yJIBOEHHMS MeIuaHbl TpeyrojbHUKa. Teopema o
IIepeECeYEHUH MEIMaH TPEyroJbHUKA.

Teopema ®aneca, Teopema O MPONOPLUOHAIBHBIX OTpe3kax. Teopema BapunboHa s
MIPOU3BOJIBLHOTO YETHIPEXYT OJIbHUKA.

LlenTpanbHO-CHMMETPUYHBIE (DUTYPHI.

Ilono0ue

[Tomobue TpeyronbHUKOB, Kod(hdummeHT mnomobus. [lpu3Haku momoOus TPEeyroJbHHUKOB.
[Ipumenenue mogooust NP PEHICHUH TEOMETPUUECKUX U MPAKTUYECKUX 3a]1a4.

Ilnomann

[TonsTre o momaau. CBoiicTBa TuIOMIa e reomerpuueckux ¢uryp. [Ipocteimue Gopmybl
JUIS TUIOIIAAU TPEYroibHUKA, NapajuieJorpaMma, pomoba u Tpaneuuu. [lnomanu nogo0HbIx
¢buryp. OTHOIIEHUE TUIOIIAJCH TPEYTrOIbHUKOB.

Teopema Ilngaropa

Teopema [Iudaropa. Ilpumenenue reopems! [ludaropa npu pemieHnn NpakKTUUECKUX 3aay.
DJieMeHThI TPUTOHOMETPUH

CuHyC, KOCHMHYC, TaHT€HC M KOTAHI€HC OCTPOIO YIJIa HPSIMOYTOJBHOIO TPEYTrOJbHHKA.
Tpuronomerpuueckue ¢ynkmuu yriaos B 30° 45° u 60°. IlponopunoHaiabHbIE OTPE3KH B
MPSIMOYTOJIBHOM TPEYTOJIbHHKE.

YTl U 4eTBIPEXYTOJILHUKH, CBAA3AHHBIE C OKPY’KHOCTBHIO

BrivcanHble M LEHTpaibHBIE YIJIBL, YrOJd MEXKAY KacaTelNbHOM M XOpAOW. YIUIBI MEXIy
XOpAaMH M CEKyIIMMH. DBnucaHHble W ONUCaHHBIE OKPY)KHOCTH TpPEYTOJIbHMKA U
4eThIpEXYrobHUKU. CBOWCTBa M MPHU3HAKU BIHCAHHOTO YETHIPEXYroibHUKA. B3anmHoe
pacrnoyioxeHue IByX OKpykHocTel. Kacanme oxpyknHoctedt. OO0mme KacaTelabHBIE K JIBYM
OKPY>KHOCTSIM.

9 KJIACC

Pemenue TpeyroibHNKOB

Cunyc, kocunyc, TanreHnc yrioB oT 0° 1o 180°. OcHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO.
®opMmyinsl npuBeneHMs. Penienne TpeyroJbHUKOB. TeopeMa KOCHHYCOB M TEOpPEMA CUHYCOB.
Pemenne MIPaKTUYCCKUX 3a/1a4 C UCIIOJIb30BAHUEM TECOPEMBI KOCUHYCOB U TCOPEMBI CHHYCOB.
Pemenue 3a1ay reoMeTpu4ecKonl ONTHKH.

Tpuronomerpuueckrue GopMynbl JUIsl TUIOIAAW TPEYTOJIbHUKA, MapajiesorpaMMa, pomoa,
Tpaneuu. @opmyina ['epona. @opmyra MaoMaAn BEITYKIOTO YETHIPEXYTOIbHUKA.

ITomoOue TPeyroJiLHUKOB

Xopas! ¥ TOJOOHBIE TPEYTOJBHUKHU B OKPYKHOCTH. Teopema o Mpou3BeIeHUN OTPE3KOB XOP/I,
TEOPEMBl O TIPOM3BEJIECHUU OTPE3KOB CEKYIIHMX, TEOopeMa O KBaJpaTe KacaTelbHOM.



[Ipumenenue npu pelieHn reomeTpuyeckux 3agad. Teopemsl YUeBbl u Menenas. [lonarue o
TOMOTETHH.

MeToa KOOpAUHAT

VYpaBHeHHE TpPSIMON Ha IUIOCKOCTH. YTJIOBOH KOX(pQUIMEHT u CBOOOMHBIA UJICH, HX
reoMeTpuueckuil cmbici. [lapamiensHOCTh U MEPHEHAUKYISIPHOCTD MPSIMBIX (Yepe3 yriioBoi
ko3 durueHr).

YpaBHeHHE OKpYXKHOCTH. HaxokIeHue 1nepecedyeHui OKPYXKHOCTEM U IPSIMBIX B
koopauHaTtax. dopmysa paccTosiHUS OT TOYKHM 10 npsimoi. Ilmomans mapamnenorpamMmma B
KOOpJUHATaxX, MOHATHE 00 OpUEHTHPOBAaHHOU Iuiomaau. [IlpuMenenue mMetoga KoopaAMHAT B
MIPaKTUKO-OPUEHTUPOBAHHBIX TEOMETPUUECKUX 3aa4ax.

BekTopsl

Bextopsl Ha mockocTH. CokeHuE M BBIYMTAHME BEKTOPOB — IMpaBUjia TPEYrOJbHHUKA U
napajuieniorpaMma. YMHOXKeHHE BekTopa Ha 4yucio. Koopaunatel BekTtopa. CrokeHue u
BBIYUTAaHUE BEKTOPOB, YMHOKEHHE BEKTOpA Ha YUCIIO B KoopauHaTax. [[puMeHneHne BeKTOpoB
B (u3MKe, IEHTpP Macc.

[TonsTne o Oasuce (Ha MIOCKOCTH). PasznokeHus BekTopoB 1o Oasucy. CkanspHoe
MIPOU3BEICHNE BEKTOPOB, FTEOMETPHUUECKUIA CMBICI U BBIPAXKEHHE B ICKAPTOBBIX KOOPIUHATAX.
JucTpuOyTUBHOCTh  CKajsipHOro  mpousBeaeHus.  CkalsipHoe — NpOU3BEACHHE U
npoeuupoBanue. [IpuMeHeHne ckanssipHOro NpoOu3BeIeHUS BEKTOPOB JUIsl HAXOKICHUS JUIMH U
yrioB. Pemenue reomeTpuieckux 3aj1a4 ¢ HOMOIIbIO CKAISIPHOTO IPOU3BEICHMUSL.

JJInHA OKPY/KHOCTH M ILUIOIIaAb Kpyra

[IpaBunbHbIE MHOTOYTOJIBHUKH. [[MHA OKpyXHOCTH. I'pagycHas U paguaHHas Mepa yria,
BBIUMCIICHHE JUIMH Oyr OKpyXHOcTeH. Ilnomane kpyra, cekropa, cermenrta. Mcropuueckue
CBEICHUSI 00 U3MEPEHUH JJTUHBI OKPYKHOCTHU U IUIOLIAAHN KPYyTa.

JIBHKEeHUS MIJIOCKOCTH

LentpanpHas cummerpus. LlenTpanpHo-cuMMeTpuunble ¢urypsl. [loBopor. OceBas
cummerpus. DUrypbl, CHUMMETPUYHbIE OTHOCUTEIBHO HeKoTopoil ocu. IlapannenbHbIi
MIEpeHocC.

[TonsTre nBukeHus u ero cBoiicTBa. PaBerctBo ¢uryp. [IposBieHuss ciMMETpUH B IPUPOJIE,
KUBOMHCH, CKYIBIType, apXuTekType. Kommosuiuu ABMKEHUH (MpOCTEHIe MPUMEpPHI).
[IpumeHeHne B reOMeTpUYECKUX 3a7a4ax.

IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI YYEBHOI'O
KYPCA «M3BPAHHBIE BOITPOCBI MATEMATHUKW» HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHoOCTHBIE pe3y/bTaThl OCBOCHHS TPOrPaMMbI IO MATEMATUKE XapaKTepU3YyIOTCS B HACTH:
1) maTpMoOTH4eCKOro BOCIIUTAHUS



IIPOSABJIEHUEM HUHTEpECca K NIPOLUIOMY M HACTOSILEMY POCCUICKOM MaTEMaTUKH, LIEHHOCTHBIM
OTHOIIEHHEM K JOCTHMIKCHMSM POCCHMCKHMX MAaTeMaTUKOB M POCCHMCKOM MaTeMaTU4YEeCKOU
IIKOJIBI, K HCITOJIb30BaHMIO ITHX JIOCTHKEHUHN B IPYTUX HAayKax M MPHUKIAJHBIX chepax;

2) rpaIaHCKOr0 1 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIIOJIHEHUIO OOSA3aHHOCTEM TIpaJaHMHA W pealu3alud ero Ipas,
IIPEJCTABICHUEM O MaTE€MaTU4YeCKMX OCHOBaxX ()YHKIIMOHMPOBAHUS Pa3IUYHBIX CTPYKTYD,
SBJICHH, TIPOLIEYp IPa)TaHCKOro 00IIecTBa (HarpuMep, BEIOOPHI, OMIPOCHI), TOTOBHOCTBIO K
00CYXJIEHUIO STHYECKUX MPOOIEeM, CBA3aHHBIX C MPAKTUYECKUM MMPUMEHEHHEM JIOCTHKCHUN
HayKH, OCO3HAHUEM BAKHOCTH MOPAJIbHO-3TUYECKHUX IIPUHLIUIIOB B IEATEIBHOCTH YYEHOIO;
3) TPy10BOI0 BOCIIUTAHMS:

YCTAaHOBKOW Ha AKTUBHOE Yy4YyaCTHE B PELICHUM IPAKTUYECKUX 3aJady MaTeMaTH4eCKOH
HaIPaBJIEHHOCTH, OCO3HAHWEM BAKHOCTH MAaTEMaTHYECKOro OOpa30BaHUS HA NPOTSKEHUU
BCEHl JKM3HU /7S YCIEUIHOM Mpo(ecCHOHANBHOM NesITeIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX
YMEHUH, 0CO3HaHHBIM BBIOOPOM M IMOCTPOEHUEM MHIUBHYaIbHON TPACKTOPHH 00pa30BaHUs
Y J)KU3HEHHBIX TUTAHOB C yYETOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTH4eCKOro BOCIIMTAHMSA:

CIOCOOHOCTBIO K SMOLIMOHAJIBHOMY UM 3CTETUYECKOMY BOCIPHATHIO MaTEeMaTUYECKUX
O0BEKTOB, 3ajay, pelIeHUuH, pacCyXAEeHUH, YMEHHUI0 BHJIETh MaTeMaTHYeCKue
3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHoOCTEH HAYYHOIO IIO3HAHUSA:

OpHEHTalel B JeATENbHOCTH HAa COBPEMEHHYIO CHUCTEMY HayuyHBIX MpPEICTaBICHUA 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTUS 4YEJOBEKa, HPUPOABI M OOILIECTBa, MOHUMAaHUEM
MaTeMaTHYeCKOM HayKu Kak c(epbl 4eIOoBEYeCKON NesSTeNIbHOCTH, 3TalloB €€ pa3BUTHUS U
3HAYUMOCTU I Pa3BUTHUSl UUBWIM3ALUM, OBJIAJICHHUEM S3bIKOM MAaT€MaTUKU U
MaTEMaTUYECKON KYyJIbTypOll Kak CpEICTBOM IIO3HaHMsSI MMpA, OBJAJACHHUEM HaBBIKAMU
HCCIIEIOBATENbCKON 1EATEIbHOCTH;

6) ¢pusnyeckoro BocnuTaHusi, GOPMUPOBAHNS KYJIbTYPbI 310POBbS H IMOLHOHAJIBHOIO
os1aromosyuus:

TOTOBHOCTBIO NPUMEHATh MAaTEMATUYECKNE 3HAHUS B MHTEpPECAX CBOETO 3/I0POBbS, BEICHUS
3JI0pOBOro 00pasa KHU3HH (310pOBOE MUTaHKE, COATAHCUPOBAHHBIN PEXXUM 3aHATUH U OT/IbIXA,
perynspHas  (u3myeckas aKTUBHOCTb), CQOPMHPOBAHHOCTHIO HaBbIKa peQIieKcuu,
MIPU3HAHUEM CBOETO IIpaBa Ha OIIMOKY U TaKOT'o K€ MpaBa JIPyroro 4eJoBeKa;

7) 3K0I0TMYECKOr0 BOCTIMTAHUSA:

OpHEHTalell Ha TMPUMEHEHHWE MaTeMaTW4YeCKMX 3HAHWM JUId peleHus 3agad B 001acTu
COXPAHHOCTH OKpYXKaroIlel Cpe/pl, IJIAHUPOBAHUS MOCTYNKOB M OIEHKHM HUX BO3MOMXHBIX
MOCIIEACTBHM JIsl OKpYXKAIOIIeH cpeibl, 0OCO3HAHUEM TTI00aIbHOI0 XapaKkTepa SKOJIOTHUECKUX
npobJIeM U yTel uxX perieHus;

8) aganTannu K M3MEHSIOIMMCS YCJIOBHAM CONMAJIBLHON M IPUPOIHOM CPeAbI:
TOTOBHOCTBIO K JIEWCTBUSIM B YCIOBHSX HEONPEAENEHHOCTH, TOBBIIIEHUIO YPOBHS CBOEH
KOMITETEHTHOCTH Yepe3 NPAKTHUECKYIO 1eATeIbHOCTh, B TOM YHCJI€ YMEHHUE YUUTHCS y APYTUX
JOeH, MPHOOpPETaTh B COBMECTHOM NEATEILHOCTH HOBBIE 3HAHUS, HABBIKU U KOMITETCHIIUH U3
OIIbITA JIPYTHX;

HEOOXOAUMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HaHUM, (OpMyIUpoBaTh HIEH, IOHATHS,
TUIIOTE3bl 00 0OBEKTaX U SABJICHUSIX, B TOM YHUCJIE PAHEE HEN3BECTHBIX, OCO3HABATh JE(PHUIIUTHI
COOCTBEHHBIX 3HAHUN ¥ KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PAa3BUTHUE;



CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIIMIO, BOCIPUHUMATh CTPECCOBYIO CUTYALIUIO
KaK BBI30B, TPEOYIOUIUII KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMbIE PEUICHUS] U JEHCTBUS,
(hopMyIIMpOBATh U OIICHUBATH PUCKHU U MOCIIEICTBHUS, POPMUPOBATH OTIBIT.

METAIIPEIJMETHBIE PE3YJIbTATBI

B pesynmbraTe OCBOCHHS MPOrpaMMbl IO MAaTEMATHKE HAa YpPOBHE OCHOBHOTO OOIIETO
oOpazoBanus y oOyuaromierocss OyayT copMHpOBaHbI MeTanpeIMeTHbIE Pe3YJbTaThl,
XapaKTepU3YIOIIHUECs, OBJIAJACHUEM YHUBEPCAIBHBIMU IO3HABATEIbHBIMU  JICUCTBUSIMU,
YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU JICUCTBUSIMU U YHUBEPCAIbHBIMU PETYISTUBHBIMU
JIEHCTBUSIMU.

ITo3HaBaTeIbHBbIE YHHBepCcAIbHbIe y4eOHbIe AeiicTBUSA
Ba3oBble 1oruyeckue geiicTBUA:
® BBHIIBJISATH U XapaKTEpU30BaTh CYIIECTBEHHBIE MPU3HAKM MATEMaTH4YECKUX OOBEKTOB,
MOHATUH, OTHOIIECHUH MEXIY MOHSATHAMH, (GOPMYIMPOBATH ONpPEICICHUS TOHITHH,
yCTaHaBJIMBATh CYLIECTBEHHBINH MPU3HAK KJIaCCU(PHUKAILIMHA, OCHOBAHUS JUIs1 0000ILEHHS
U CpaBHEHHUS, KpUTEPUU IIPOBOJMMOIO aHAIN3A;
® BOCIPUHUMATh, (HOPMYIHPOBATH U MPEOOPA3OBBIBATH CYXKICHUS: YTBEPAUTEIbHBIC U
OTpHULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;
® BLHIABIATH MAaTEMaTHMYECKHE 3aKOHOMEPHOCTH, B3aHMMOCBS3M U IPOTUBOPEUYUS B
(dakTax, OaHHBIX, HAOJIOAECHUSAX M YTBEPXKACHUAX, MpeangaraTb KpUTEPUU JUIS
BBISIBJICHHSI 3aKOHOMEPHOCTEN U MTPOTUBOPEUYUI;
® JieNiaTh BBIBOJIbI C MCIOJIb30BAHUEM 3aKOHOB JIOTWKH, JTE€AYKTUBHBIX U MHAYKTHBHBIX
YMO3aKJIFOUEHUH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;
® pa30upaTh JI0Ka3aTeIbCTBA MAaTEMaTHUECKUX YTBEPXKIACHUH (mpsiMble ©  OT
MIPOTUBHOTO0), MPOBOJUTH CAMOCTOSITENILHO J10Ka3aTeIbCTBA MAaTEMAaTUYECKUX (DAaKTOB,
BBICTpAauBaTh apryMEHTAIUIO, NMPUBOAUTH HMPUMEPHl U KOHTPIPUMEPHI, MPUMEHSIThH
METOJ MaTeMaTH4YeCKO MHIYKIINU, 0OOCHOBBIBATH COOCTBEHHBIE PACCYXKICHUS;
® BpIOMpaTh CMOCOO perieHus y4yeOHOW 3anaud (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIoupaTh Haubosee MoAXOAAIIUN ¢ y4ETOM CaMOCTOSTENbHO BbIACIEHHBIX
KpUTEPUEB).
ba3oBble uccienoBarebCKue AeHCTBHA:
® UCIOJB30BaTh  BOMNPOCHl  KaK  HCCIEAOBATEIbCKMM  MHCTPYMEHT  IO3HAHUS,
(dbopMynupoBaTh BOIIPOCHI, ¢bukcupymomue MIPOTUBOpEYHE, npobiemy,
CaMOCTOSITENIbHO YCTaHaBJIMBaThb MCKOMOE U JIaHHOE, (OpPMHUpPOBaTH THUIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIUI0, MHEHHUE;
® [IPOBOAMTH 10 CAMOCTOATEIBHO COCTABIEHHOMY IUIaHY SKCIIEPUMEHT, UCCIIEOBaHHE
[0 YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro oOOBEKTa, 3aBUCHMOCTEH
00BEKTOB MEXTYy CO00ii;
® CaMOCTOSTENTbHO (OPMYIHPOBAaTH OOOOIIEHUS U BBIBOABI 10  pe3yiabTaTaM
NPOBEAEHHOTO  HAONIONEHMs,  HMCCIEJOBAaHUS,  OKCIHEPUMEHTa,  OLICHHWBATh
JOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTATOB, BBIBOJIOB U 0000IICHNUH;
® [IPOTrHO3MPOBATH BO3MOKHOE Pa3BUTHE ITPOLECCA, A TAK)KE BBIIBUTATh ITPEIITOIOKEHUS
0 €ro Pa3BUTUU B HOBBIX yCIIOBHSX.
Paborta ¢ undopmanmeii:



BBISIBJISITH HEOCTATOYHOCTh U U30BITOYHOCTh MH(POPMAIUH, TaHHBIX, HEOOXOIUMBIX
JUISL pEeLIEHUs 3a/1a4u;

BBIOMpATh, AaHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MUH(DOPMAIIHIO
Pa3IMYHBIX BUJOB U (POPM MpEICTABICHHUS;

BbIOMpaTh hopMy IpencTaBiIeHus HH(OPMALIUU U WIUTFOCTPUPOBATD pelIaeMbIe 3a/1a4u
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U X KOMOMHALUSIMU;

OIICHUBATh HAAE&KHOCTh WH(OOPMAIMKU 10 KPHUTEPHUSAM, NPEIIOKCHHBIM WM
cOpMyIHPOBaHHBIM CAMOCTOSTEIHHO.

KoMMyHHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUS:

BOCIIPUHUMATH U (DOPMYITHPOBATH CYXKJICHHUS B COOTBETCTBUU C YCIOBHSIMH U ISIISIMH
OOMICHMSI, SICHO, TOYHO, I'PAMOTHO BBIp@XKaTh CBOIO TOYKY 3PCHHUS B YCTHBIX H
MUCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 110 X0y PEIICHUS 3a]]a4i, KOMMEHTHUPOBATh
MOJIy4YEHHBIH Pe3yNbTaT;

B XOJI¢ 00CYXICHUS 3a7]aBaTh BOIPOCHI 10 CYIIECTBY 00CYXKTaeMOM TEMBI, TPOOJIEMBI,
pemraeMoil  3amauM, BBICKA3bIBATh HJICH, HAICIICHHBIE HAa TIOMCK pEIICHUS,
COMOCTABJIATh CBOU CYXKIEHHUS C CYXICHUSMU JPYTHMX YYaCTHUKOB JHUAJIOra,
oOHapyKUBaTh pa3jnyure U CXOJCTBO MO3UIHUI, B KOPPEKTHOM (hopme hopMyITnpoBaTh
pa3HOTIIACHsl, CBOM BO3PAKEHUS;

MIPEJICTABIIATH PE3YIbTAThl PEIICHUS 33aa4H, SKCIIEPUMEHTA, UCCIICIOBAHUS, TIPOCKTA,
CaMOCTOSITENTLHO BBIOMPATh (hOopMaT BHICTYIUICHHS C Y4E€TOM 3a7ad Mpe3eHTAIuH U
0COOEHHOCTEH ayIUTOpUU;

MMOHMMATh M HCIIOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW M WHINBUIYAIBHONH paOOTHI
MPU PEIICHUW YYEeOHBIX MaTeMaTHYeCKHX 3ajJad, NMPUHUMATH IIeJIb COBMECTHOM
NesITeNIbHOCTH, IJIAHUPOBATh OPTaHU3AIMIO COBMECTHOUM pabOThI, pacipeeNsiTh BUIbI
paboT, moroBapuBaThcs, 00CYKIaTh MPOIECC U PE3yAbTAT padOThI, 00001IaTH MHEHUS
HECKOIBKHX JIIOJIEH;

y4acTBOBATh B IPyNIOBbIX (hopmax paboThl (00CyKaeHMs, 0OMEH MHEHMI, «MO3TOBbIE
IITYPMBI» ¥ UHBIE); BBHITIOIHATH CBOIO YAaCTh PAa0OTHI U KOOPAMHUPOBATH CBOU JEHCTBHS
C APYTUMU YJIEHAMU KOMaHJbl, OLIEHUBATh KaUYeCTBO PE3yJIbTaTa U KauyeCTBO CBOETO
BKJIaJa B OOMmUH pe3yabTaT MO KpUTEPHsIM, CHOPMYITHMPOBAHHBIM YYaCTHUKAMH
B3aHMOJICHCTBHS.

PeryasiTuBHble yHUBepPcaJIbHbIE yUeOHbIe 1eliCTBUS
Camoopranuszaums:

BBISIBJISITH MPOOJEMBl Ui pPEIIeHHS B JKU3HEHHBIX M Y4YeOHBIX CHUTYalUsX,
OpPUEHTUPOBATLCS B Pa3IMYHBIX MOAXOAAX MNPUHATUSA PELIEHUH (MHAMBHIYaJIbHOE,
IpyNIIOBOE);

CaMOCTOSITENIbHO COCTaBJIATh IUIAH, aJITOPUTM pelIeHUs 3aJayd (WM €ro 4acTb),
BBIOMpATh CIMOCO0 peleHUus ¢ Yy4€TOM MMEIOIIMXCS PECYpcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUN C YYETOM
HOBOH MH(OpMaIH.

CaMOKOHTPOJIb, SMOLUMOHAJIbHbII HHTE/JIEKT:

BJIJIETh CIIOCO0AMH CaMOIIPOBEPKH, CAMOKOHTPOJIS TIPOIIecca M pe3ysibTaTa perIeHus
MaTeMaTHYECKOM 3a/1auu, CAMOMOTHBAIIMU U PEQIICKCUH;



® [IpeJBUJIETh TPYAHOCTU, KOTOPbIE MOT'YT BO3HUKHYThH IIPU PELICHUU 331a4l, BHOCUTh
KOPPEKTUBBI B JACSITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HAMIEHHBIX OMIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

® OIlICHUBAaTh COOTBETCTBUE pe3yibTaTa A€ITeIbHOCTU MTOCTABICHHOM LIETTU U YCIOBUSIM,
OOBSICHATh MPUYMHBI JOCTH)KCHUSI WIM HEIOCTHXKEHUS 1LeJH, HaXOAMUThb OIIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

® BEHIpAXKATh AMOLUU TMPU W3YYCHHH MAaTEMaTHYECKUX OOBEKTOB M (DAaKTOB, IaBATh
SMOIMOHAIIBHYIO OLIEHKY PEIICHUS 3a/1auu.

MNPEIMETHBIE PE3YJIBTATHI

K xonIy 00ydeHus B 8 kiacce 00y4JaronIuiics HOTYyYUT CIICTYIOIINE TPEAMETHBIC Pe3yIbTaThI:
Pacmio3HaBaTh OCHOBHBIE BHU[bI YETHIPEXYTOJIBHUKOB, HMX D3JEMEHTHI, TOJB30BAThCS HX
CBOMCTBaMM TP PEIICHHM TI'€OMETPUUYECKHMX 3ajad. Pa3nuyaTh NpHU3HAKM W CBOMCTBA
napajuieniorpaMma, pom0a u NpsIMOYToJbHUKA, JOKA3bIBaTh UX U YBEPEHHO MPUMEHSTH MPU
pelIeHNU TEOMETPUIECKUX 3a/1a4.

Hcnonbs3oBaTh CBOWCTBA TOYKM TIEPECEUEHUS MEIWaH TpPEYyrojbHUKA (LIEHTpa Macc) B
pelieHuy 3a1ay.

Brnagets nmoHsTHEM CpeHEN TMHUU TPEYroJibHUKA U Tpareluu, IPUMEHSITh UX CBOMCTBA MpU
pelieHun TeoMeTpudeckux 3amad. Mcmomnws3oBate Teopemy Daneca U TeOpemMy O
MPOTNIOPIMOHAIBHBIX OTPE3KAX, IPUMEHSATh UX IS PEIICHUS TPAKTUYECKHUX 3a/1ay.
Pacrio3naBaTh LEHTpaTbHO-CUMMETPUYHBIE (UTYpHI W HCIOJNB30BaTh HMX CBOWCTBA MpHU
pelieHuu 3a1ay.

Bragets nmoHATHsIMU TIOO0UST TPEYTrOJIBHUKOB, K03 duiinenTa moao0us, COOTBETCTBEHHBIX
3JIEMEHTOB TOJIOOHBIX TPEYTOJLHUKOB. MIMETh mipecTaBiienne o mpeoOpa3oBaHUM MO00US U
0 nojo0HbIX Qurypax. [lomp3oBaThCsl MpU3HAKAMU TOJ00US TPEYTOJIBHUKOB MPH PEIICHUN
reoMeTpuyYecKnX 3ajad. Jloka3plBaTh M MPUMEHATh OTHOILEHHS HPOMOPIHUOHAIBHOCTU B
MPSIMOYTOJIBHBIX TpeyrojbHUKax. [[puMeHsaTs mogo0ue B MpakTHUYECKUX 3a/1a4uax.

BeiBoguTe W WCMONB30BaTh MpocTeimme ¢GopMynbl Uil  TUIOMIAAM  TPEYroJbHHUKA,
napajienorpaMma, pom0a W Tpamneuud. BeHucasaTh (pa3nudyHBIMU CHOCO0aMH) TUIOMIAb
TpeyrojbHUKa ¥ IUJIOMAJAM MHOTOYTOJBHBIX (QUryp (monb3ysich, TIA€ HEOOXOIUMO,
KaJIbKYJISITOPOM). 3HaTh OTHOLIEHHE TUIONIaIel MOAOOHBIX (PUTYp U IPUMEHSITh IPU PEILICHUU
3amad. [IpumMeHsTh MoydeHHbIE YMEHHUS B MPAKTHYECKUX 3aa9ax.

[Tonb3oBatbes Teopemoii [Tudaropa ans penieHNs reOMETPUIECKUX U MPAKTHUECKUX 3a/ad.
CTpouTh MaTEMaTUYECKYIO MOIEIIb B MPAKTUUECKHUX 3a]]a4aX, CAMOCTOSTENBHO JeNIaTh YePTEK
Y HaXOJIUTh COOTBETCTBYIOIINE JJTHUHBI.

Bragets moHsTHEM BIUCAHHOTO M IIEHTPAIBHOTO YIJIa, yIia MKy KacaTeIbHOU U XOPIOH,
OMMCAaHHOW M BIMCAHHOM OKPYKHOCTH TPEYTOJIbHUKA U YEThIPEXYTONbHUKA, PUMEHSTh UX
CBOMCTBA MPU PEILICHUHU 3a/1a4.

[IpuMeHATh MOTyYeHHbIE 3HAHUS Ha TTPAKTUKE — CTPOUTHh MAaTEMAaTHIYECKUE MOJICTTH JIJTS 3a/1a4
peanbHOM KU3HU M TPOBOJUTH COOTBETCTBYIOIINE BBIYUCIICHHUSI C IPUMEHEHHUEM TMOA00Us 1
TPUTOHOMETPHH (TIONB3YSCH, TIe HEOOXOAUMO, KATBKYIISITOPOM).

K xoniy o0yuenus B 9 kjiacce 00y4yarouuiicst HOTyYUT CIETYIOIINE TPEAMETHbIE pe3yIbTaThI:
3HaTh TPUTOHOMETpPUYECKHE (YHKIIMH OCTPBIX YIJIOB, YMETh HAXOAUTh C HUX MOMOUIbIO
pa3aUyYHbIE DJIEMEHTBHl MPAMOYTOJBHOTO TPEYTOJbHHUKA («PEIIEHHE MPSMOYIOJIbHBIX



TPeyrojabHUKOB»). HaxoauTs (¢ mOMOLIbIO KaJIbKYJISATOPA) [UIMHBL M YIJIbl 17151 HETaOIUYHbBIX
3HA4YEHMII.

[Tonp30BaTbest GopMyIIaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM JIsI
HAax0’KJICHUs COOTHOILLEHUN MEXIy TPUTOHOMETPUYECKUMHU BEJIMYUHAMU.

Jloka3plBaTb TEOPEMY CHHYCOB M TEOPEMY KOCHHYCOB, HMPUMEHATh MX JUId HAXOXKIACHUS
pasNUYHBIX 3JIEMEHTOB TPEYrojbHHKAa («pELUIeHHE TPEYrOJIbHUKOBY), IPH pPELICHUU
reOMETPUYECKHX 3a1ad. [I[puMeHATh [ToTy4eHHbIC 3HAHMS [IPU PELICHUH IPAKTUYECKUX 3a/1a4.
IIpuMeHATH TPUTOHOMETPHUIO B 3aJadax Ha HAXOXKACHHUE IUIOIIAJH, BBIBOAWTH U BIAICTh
TPUTOHOMETPHUUYECKUMHU (POpMyIaMHU AJIs IUIOLIAU TPEYTOJIbHUKA, MTapajulenorpaMma, pomoa,
Tpaneuuy, BEIBOAUTE U MPUMEHATh (popmyny ['epoHa u ¢opmyiny A MIOLIATU BBITYKIOTO
YEeThIPEX YT OJIbHUKA.

Nmets npencraBieHue 0 rOMOTETHH, IPUMEHATH B IPAKTUYECKUX CUTYaLUAX.

Hcnonbp3oBate Teopemsl UeBbl 1 MeHenast Ipu pelIeHUH 3a1a4.

Vcnonb30BaTh TEOpEMbl O BIMCAHHBIX YIVIAX, yIiaxX MEXAYy XOpAaMu (CEeKyLIMMM) U yIie
MEXKJY KacaTrellbHOM M XOpJIOM MNpH PEUICHHH TIeOMETPUYECKUX 3adad. Jlokas3piBaTh U
IIPUMEHATH TEOPEMBI O IIPOU3BEACHUH OTPE3KOB XOP/, O IPOU3BEICHNUN OTPE3KOB CEKYIIMX, O
KBaJlpaTe KacaTeabHOM.

BrnaneTrs noHATHEM KOOPAUHAT Ha IJIOCKOCTH, pab0TaTh C ypaBHEHHEM IIPSIMOM Ha IJIOCKOCTH.
Bnaners monHsTHAMHU yrioBoro kodp¢duimenta u CcBOOOIHOTO dieHAa, IOHUMATh UX
TE€OMETPHUECKUI CMBICT M CBSI3b YIIIOBOTO Ko3(dduumeHTa ¢ Bo3pacTaHHEM U yObIBAaHHEM
JUHEWHOW (YHKIMU. VYMeTh pemarh METOJOM KOOpAWHAT 3aJaud, CBS3aHHbIE C
MapaJuIEIbHOCTBIO U NIEPIIEHIUKYIIPHOCTBIO MIPSAMBIX, IEPECEUECHUEM IIPSIMBIX, HAX0XKICHUEM
TOYEK IIEPECCUCHMUS.

BeIBOIUTE M BIAAETh YpaBHEHMEM OKPYXKHOCTH. [cmosb3oBaTe METON KOOPAMHAT IS
HaXOXKJCHHUs IepeceueHri OKpyKHocTell U mpsaMbIX. Brnagers GopmyrnaMu paccTOSIHHSL OT
TOYKHM [0 NPsSMOH, IUIOMAAM MapajjiesiorpaMMa B KOOpJIMHATaX, HUMEThb IOHATHE 00
OPHUEHTHPOBAHHOM Iomaau. [101p30BaThCsl METOIOM KOOPAMHAT HA TUIOCKOCTH, IPUMEHATH
€ro MPH PEIICHUH T€OMETPUYECKHUX U NIPAKTUYECKUX 3a7ad. I[[puMeHsaTs METOl KOOpAMHAT B
[IPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKUX 3aa4ax.

Biagers noHATHEM BEKTOpa. YMETh CKIAABIBATH U BBIYUTATh BEKTOPBI, YMHOXKATh HA YKCIIO,
BJIAJIETh IIpaBUJIAMU TPEYrOJbHHMKA W Iapajuiejorpamma. Bragete npakTHyecKMMHU
MHTEpIPETALMSAMU BEKTOPOB. YBEPEHHO IOJIb30BATHCS KOOpJAMHATaMHM BEKTOpa. Bramers
CJIOKEHUEM U BBIYUTAHUEM BEKTOPOB, YMHOXKEHUEM BEKTOpPA HA YHUCIIO B KOOPAMHATAX.
Hwmers mpencraBneHue o Oaszuce (Ha IUIOCKOCTH). PackiajpiBaTh BEKTOpHI MO 0Oaswucy.
PacknanpiBath BEKTOpPBI CHJI C TOMOLIBIO NPOCHUPOBAHUS W TPUTOHOMETPUUYECKHX
cooTHoweHuH. [IpUMeHTh MoTy4eHHbIE 3HAaHUS B IPOCTEUIINX (PU3NUECKUX 3aauax.
Biagers moHATHEM CKaJsPHOIO NMPOU3BEACHHUS BEKTOPOB, IIOHUMATh €r0 N€OMETPUUYECKHUI
CMBIC]I M YBEPEHHO IIOJb30BaThCS €r0 BBIPAXKEHHEM B JECKapTOBBIX KOOpAMHATaX. 3HATh
JTUCTPUOYTUBHOCTH CKAJISIPHOTO MPOU3BEIEHUS U €r0 CBSI3b C MPOeLUpoBaHUeM. [IpuMeHsTh
CKAJIIPHOE ITPOU3BEICHNE BEKTOPOB JUIsl HAXO0KJICHHUS JUIMH U YIIIOB. Pemars reomeTpuyeckue
3ala4d C TIOMOIIBIO CKAIIPHOTO NpOu3BencHUs. VCnonb30BaTh CKaIspHOE NPOU3BEACHUE
BEKTOPOB B alreOpanyecKux U PU3MUECKUX 3aauax.

Bnagers NOHATHAMM NPABWIBHOTO MHOTIOYTOJIBHHMKA, JJIMHBI OKPY)KHOCTH, [UIMHBI IyT'H
OKPY>KHOCTH U PaAMaHHON MepBI YIJIa, BBIYUCIATH ILIOWAAb Kpyra U ero yacred. [lonumars
cMbIca ynciaa . [IpuMeHsaTh Nony4eHHbIE YMEHUS [IPU PELICHUH NTPAKTUYECKUX 3a/1a4. 3HATh
UCTOPUYECKHE CBEACHUS 00 M3MEPEHHUHU JJTMHBI OKPYXHOCTH U TUIOIAAN KpyTa.



Nwmets npeacTasienre o npeoOpa3zoBaHUM IJIOCKOCTH, O ABMKEHUSIX. HaxoauTh ocH, EHTPbI
CUMMETpUU (pUryp, HEHTPHI TOBOPOTA, HAXOIUTH KOMIO3UIMH IPOCTEHIINX IPpeoOpa3oBaHuil.
[IpuMeHATH IBM>KEHMS TNIOCKOCTHU NP PEIICHUU T€OMETPUUYECKUX 3a/1au.

[IpuMeHsITH NOTy4eHHbIE 3HAHUSI HAa IPAKTUKE — CTPOUTh MaTEMaTUUYECKHE MOJIEIH JUIs 3a/1a4
peasIbHOM JKU3HU U IMPOBOAUTH COOTBETCTBYIOIINE BBIUKCICHHS C IPUMEHEHUEM MOJI00Us U
TPUTOHOMETPUYECKHUX (QYHKIIHH (ITOJIb3YACH, T HEOOXOAUMO, KATbKYISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KosmuecTBo OcHoBHOE OCHOBHBIE BH/IBI JICSTENEHOCTH 00YJatOIIUXCS
4aCOB CozlepIKaHNe DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3aeioB U TeM (uudposrbie)
Kontpo
n/n | mporpamMmsl P o0pa3oBaTe/IbHbIE
Bcero | abHBIC
pecypchbl
padoTsI
W300paxxaTh 1 HAXOIUTH HA
yepTexkax YeThIPEXYTOIbHUKI
Pa3HbIX BUIOB U UX 3JIEMEHTHI.
DopMynHpoBaTh OIPEICIICHHUS:
[Tapannenorpamm, ero PMYIHP P
. rapajuIesorpamMma, psiIMOyTOJIbHUKA,
NPU3HAKHU U CBOWCTBA.
pomba, KBazpara, Tpamnenuu,
YactHele ciyyau .
PpaBHOOOKOH Tpameruy,
napauIeJIorpaMMOB .
MpAMOYTOJIbHOU Tpaneiuu.
(IPSIMOYT OJILHHUK,
I[OKaSI)IBaTI) 1 UCTI0JIb30BATh IIPU
pOMO, KBaaparT), UX
o CIHICHHWMH 3a1a4 IIPU3HAKU U
. MPU3HAKK U CBOWCTBA. P . P Bubmiorexa [IOK
1 YeThIpEXyronbHUKH 7 1 CBOMCTBA: MapaiesorpaMma, https://m.edsoo.ru/7f415b9
Tpamnerus. PaBHoOOKas
NIPSMOYTOJIbHUKA, pOMOa, KBapaTa, 0
U IIPSAMOYTOJIbHAS N
Tpanenuy, paBHOOOKOI Tpanenud,
Tpaneuuud. Merop .
MIPSMOYTOJIBHON Tparenuy.
YIBOCHUS MEUAHBI.
[TpumeHsATH METON YABOCHNUS
HentpanbHas
MEJIMaHbI TPEYTOJIbHUKA.
CUMMETpHS
Hcnonp30Bats (POBEIE peCypCh
JUIsL UCCIIEI0BAaHUS CBOMCTB
M3y4aeMbIX (GUTyp. 3HAKOMUTHCS C
UCTOPUEN pa3BUTUS FEOMETPUU
Teopema daneca u Teopema daneca u Bu6nunoreka [JOK
2 ITomo6ue 5 1 Teopema o Teopema o https://m.edsoo.ru/7f415b9
MPOTIOPIIMOHAIBHBIX TIPOTIOPIIMOHAIBHBIX 0




otpeskax. Cpensss
JIMHUS TPEYTOJIbHUKA.
Tpaneuus, e€ cpeanss
JIMHUSL.
[IponopuroHanbHbIe
orpe3ku. LleHTp Macc B
TpPEYroJbHUKE.
I[TonoGuEbIE
TpeyroiabHuku. Tpu
TIpHU3HAKA TIOJ00MS
TPEYrOJbHUKOB.
[Tpumenenne momoous
MIPH PEIICHUN
MPAKTUYECKHX 3a]a4

otpeskax. CpenHss
JIMHUS TPEYTOJIbHHKA.
Tpanenus, e€ cpenssis
JIMHUSL.
IIponopruoHanbHbIE
orpe3ku. LlenTp Macc B
TPEyToJbHUKE.
TTonoGHEbIE
TpeyroasHukH. Tpu
NIpU3HaKa Nogoous
TPEYTOJIbHUKOB.
[Tpumenenne noxoous
IpU peIIeHUH
MPaKTUYECKUX 3a]a4

ITmomane

CBolicTBa miomaaei
TreOMETPHUECKUX
turyp. opmMymsl I
TJIOILA U
TPEYroJbHUKA,
napajuiesiorpaMmma,
TpaIeIum.
Brraucnenue
IJIOIIAICH CIOKHBIX
tduryp. [Tnomanu
(uryp Ha KIeTYATOMH
Oymare. [Tnomanm
MoTI00HBIX (Uryp.
3amaum ¢
MIPAKTHIECKUM
coJiep KaHuEM.
Pemenue 3agau ¢
ITOMOIIILIO METOAa

OsrnazieBaTh NEPBUYHBIMU
npeACTaBIeHUAMH 00 o01eit Teopun
wiomaau (Mepsl), GopMyIHpPOBATH
CBOMCTBA IUIOIIA/HU, BBISCHITh X
HarJISIAHbINA CMbICH. BBIBOIUTH
(hopMyIbI TIOMATN
rapajulesiorpaMma, TpeyroilbHHUKa,
Tpaneuuu u3 GopMyIIbl IUIOMaIN
MPSIMOYTOJIbHUKA (KBaApaTa).
BriBoanTh (hopMyIIBI TUIOMIAAN
BBIITYKJIOTO YETHIPEXYTOJILHUKA Yepes3
JUarOHAIN M YTOJI MEXKAY HAMHU.
Haxoauts miomanu duryp,
M300pKEHHBIX HA KIIETIATON
Oymare, NCIIOIBH30BAThH pa3OHeHne
(uTypHI Ha YaCTH U TOCTPanBaHUE.
Pa3bupars npuMepsl HCHOIB30BaHUS
BCIOMOTaTeIbHOM TUIOIIAIH IS

bubnnoreka [IOK
https://m.edsoo.ru/7f415b9
0




BCIIOMOTaTEIbHOU
IIOIIAIN

pELICHHUS TEOMETPHUUECKHX 3a7ad.
Haxoauts miomanm nogo0HbIX
¢duryp. Beraucisas ruromiau
Pa3JIMYHBIX MHOTOYTOJIBHBIX QUTYp.
PemaTp 3a1aun Ha 1JI0IIAAB C
MIPAKTUIECKUM COJIEpKAHUEM

Teopema [Tudaropa u Havana
TPUTOHOMETPUH

Teopema [Tudaropa, u
€€ IIpUMEHEHUE.
Onpenenenue
TPUTOHOMETPUYECKUX
(hyHKIHH OCTpOTO yria
MPSMOYTOIBHOTO
TPEYyTroJNbHUKA,
TPUTOHOMETPUYECKHE
COOTHOUICHUS B
MPSIMOYTOJIEHOM
TPEyTrOoJIbHUKE.
OcHoBHOE
TPUTOHOMETPHUIECKOE
TOXKIAECTBO

JoxasbiBath Teopemy [Tudaropa,
UCIIOJIb30BaTh €€ B MPAKTUYECKUX
BeryHcieHusx. GopmynupoBars
OIpEe/CIICHHS TPUTOHOMETPHUYECKUX
(YHKIMIA OCTPOTO yIIIa, IPOBEPSTH
1X KOPPEKTHOCTh. BEIBOIUTE
TPUTOHOMETPUUECKHE COOTHOILICHUS
B IIPSIMOYTOJIFHOM TPEYTOJIbHUKE.
HccnenoBaTh COOTHOIICHHS MEXKTY
CTOPOHAMH B MPSIMOYTOJBHBIX
TPEyroJbHUKaX C yriaaMu B 45° u
45°; 30° u 60°. Mcnonb3oBaTh
(hopMyJIbl IPUBEACHUSI 1 OCHOBHOE
TPUTOHOMETPUUECKOE TOMKIECTBO ISt
HaXOX/ICHNSI COOTHOIICHUI MEXITY
TPUTOHOMETPUUECKUMHU (PyHKIMSIMHU
Pa3JIMYHBIX OCTPBIX YTJIOB.
[TpuMeHsATh NOMyYeHHBIC 3HAHUS U
YMEHHS IIPU PELUICHNH NPAKTHYECKNX
3a1a4. 3HAKOMHUTBCS C ICTOPUEH
Pa3BHUTHSI TEOMETPUH

bubnuoreka [TOK
https://m.edsoo.ru/7f415b9
0

VTIIbl U 4eTBIPEXYTOJIbHUKH, CBA3AHHBIE C
OKPY>KHOCTBIO

Brmcannsie
LEHTpPaJIbHbIE YIJIbl,
YIOJI MEeXAY

KacaTeJIbHOW U XOp/10i.

Va1 MeXIy XOpaaMu

DopMyIupOBaTH OCHOBHBIE
OIIpEeJICJICHNs], CBS3aHHBIE C YIIaMU B
Kpyre (BIUCAHHBIN yrod,
LEHTPaNBHBINA yrou). Haxonuts
BIIMCAHHBIE YTJIbI, ONUPAIOIIUECS Ha

Bbubmmoreka [IOK
https://m.edsoo.ru/7f415b9
0




U CEKYLIUMHU.
Brcannsie n
OITMCaHHEIC
YEeTBIPEXYTOIbHUKH, UX
MPU3HAKU U CBOKCTBA.
[Ipumenenue >TUX
CBOWCTB MpH pelIeHUH
TeOMETPUUECKHUX
3aga4. B3aumHoe
PACIOJIOKEHHUE IBYX
OKpYKHOCTEH, o0rmmime
KacarenbHble. Kacanue
OKpY>KHOCTEU

OHY OYTY, BBIYUCIIATH YIJIBI C
TIOMOIBIO TEOPEMBI O BITUCAHHBIX
yriax, TCOpEMbI O BIMCAHHOM
‘{eTLIpéXyFOJ'ILHI/IKe, TCOPEMBI O
HCHTpAJIbHOM YTIJIC. I/ICCHGL{OB&TL, B
TOM YHUCJIC C IIOMOIIBIO HH(i)pOBI)IX
PECYypPCOB, BIIMCAHHBIC U ONNMCAHHBIC
‘IeTLIpéXyTOJ'IBHI/IKI/I, BBIBOJUTH UX
CBOMCTBA K IIPpU3HAKHU. Hcmonn3oBaTh
9TH CBOMCTBA U MIPU3HAKU IPpU
peuicHuur 3aaa4

[oBTopenue, 06o0IIEHNE,

HOBTOpeHI/Ie OCHOBHBIX
TIOHATUH 1 MCETOJ0B

PemmaTs 3a1aun Ha IOBTOpPEHME,
WITIOCTPUPYIOIIHNE CBSI3H MEXITY

bubanorexa [JOK

6 . 3 https://m.edsoo.ru/7f415b9
cHUCTeMaTH3alKs 3HaHUH Kypca 8 Knacca, Pa3IMYHBIMH YacTSIMH Kypca 0
00001IeHne 3HaHNH
bubanorexa [JOK
OBLIEE KOJIMYECTBO YACOB I10
[IPOLPAMME 34 gttps.//m.edsoo.ru/7f415b9
9 KUIACC
Ne HaumeHnoBaHue pa3iesnos U TeM KoanuectBo OcHoBHOE OCHOBHBIE BHJIBI ACSITEIBHOCTH 00YJIarOIIUXCS DJIeKTPOHHBIE
n/m | mporpamMmslI 4acos COACpKaHUC (uudposrie)




Konrtpoa o0pa3oBare/ibHbIE
Beer
bHBIE pecypchl
0 padoTHhI
$opmynmpoBaTh onpegeneHns
TPUrOHOMETPUYECKNX (DYHKLINIA
TYNbIX Y NPSMbIX YrroB. BeiBoauTb
OnpepeneHne TeopeMy KOCMHYCOB 1 TeOpeMy
TPUTOHOMETPUYECKMX CMHYCOB (C pagnycom OnmMcaHHOM
dyHKUMIN yrnos oT 0 OKPYXXHOCTH). BbiBOAUTL hopmynbl
Ao 180. dopmynbl ONS BblYUCNEHMS nrowanen ¢
npuBegeHns. Teopema MCrnonb3oBaHMEM TEOpPEM
KOCWHYCOB, Teopema TpUroHomeTpum (chopmyna nnoLaam bubimorexa HOK
Pemienue TpeyroibHUKOB 7 1 https://m.edsoo.ru/7f415h9
CuHycoB. PelueHne TpeyronbHVKa Yepes ABe CTOPOHbI U 0
TPeyronbHNKOB. yron mMexay HuMmmn, oopmyna
MpakTnyeckoe NroLaan YeTbIpEXYronbHMKa Yepes
npMMeHeHve €ro AvaroHanu u yron Mexay HUMM).
[oKa3aHHbIX TeopeMm Pewartb TpeyroneHukn. PelwwaTs
npakTuyeckme 3agayu, CBogALMECH K
HaXOXAEHUIO Pa3NNYHbIX ANIEMEHTOB
TpeyronbHuKa
MoHaTHne o OcBawnBaTb NoHATUE NpeobpasoBaHus
npeobpasoBaHmm nogobus. MiccnegoBatb OTHOLLEHME
nogobus. NNHENHbIX 3NeMeHTOB uryp npu
CoOTBETCTBEHHbIE npeobpasoBaHnn NOJOGUS.
3neMeHTbl NOA0GHbIX HaxoauTb npumepbl nogobus B Bubmmoreka LIOK
[Tonobue TpeyronbHUKOB 4 1 duryp. Teopema o oKpy>KatoLLle AeNCTBUTENbHOCTH. https://m.edsoo.ru/7f415b9

npovsBeaeHuu
OTpesKoB Xopa,
Teopema o
npovsBeaeHUm
OTPE3KOB CEKYLLMX,

BblBOAMTL MeTpuyeckne
COOTHOLLEHUSA MeXdy OTpe3kamu
XOPA, CEKYLLMX M KacaTerbHbIX C
MCMoMb30BaHNEM BMUCaHHbIX YrroB
1 Nogo6HbIX TpeyronbHUKOB. PewwaTb

0




Teopema O KBagpaTe
KacaTenbHOW.
lMpumeHeHue B
peLeHnn
reoMeTpu4ecknx 3agav

reoMeTpuyeckme 3agadm n 3agaym n3
peaanon XN3HU C NCnoJib3oBaHNEM
nogo0bHbIX TPeyroribHUKOB

Merton koopauHaT

[HekapToBbl
KOOpAMHATLI TOYEK Ha
NIOCKOCTU. YpaBHeHune
nNpsIMON. YpaBHeHne
OKPY>KHOCTMW.
KoopauHatbl Touek
nepeceveHus
OKPY>KHOCTU U
npsamon. Metoq
KOoOpAuHaT npu
peLueHnm
reomeTpu4eckux
3ajad, NpakTU4eckux
3agad

OcBavBaTb NOHATME NPSAMOYrOSIbHOM
CUCTEMbI KOOPAMHAT, OEeKaPTOBbIX
KoopAuHaT Touvku. BeiBOaNTb
ypaBHEHUE NPSMOM U OKPY>KHOCTH.
Bbloenate NnonHbl kBagpat ans
HaxoXgeHus ueHTpa n paguyca
OKPY)XHOCTM MO €€ ypaBHEHMNIO.
PewaTtb 3agaym Ha HaxoxaeHne
TOYEK NepeceyeHuns NPAMbIX n
OKPY)XHOCTEN C MOMOLLbI0O MeToAa
KoopauHaT. Mcnonb3oBaTth CBOMCTBA
YrNoBoro KoaduumeHTa NnpsmMmon
npv peLleHnn 3agad, ons
onpeaeneHns pacronoXeHus
npsimont. NpuMeHATbL KoopanHaThI
npu peLleHnn reoMeTPUYECKNX U
npakTU4ecKknx 3agad, angd
NOCTPOEHUS MaTeEMaTUYECKNX
Mozenen pearnbHblX 3a4ady («mMeToz
koopauHaT»). MNonb3oBaTbca Ans
NOCTPOEHMUS U UCCregoBaHUN
LMdpoBLIMM pecypcamu.
3HaKOMUTBLCSA C UCTOPUEN Pa3BUTUS
reomeTpum

bubnuoreka IIOK
https://m.edsoo.ru/7f415h9
0

BexTopsl

Onpegenexne
BEKTOPOB, CITOXEHNE U
BblYMTAHME BEKTOPOB,

Mcnonb3oBaTtb BEKTOpPbI KaK
HanpaBJieHHble OTPE3KH,
ncenenoBaTb I'eOMeTpVI'-IeCKVIVI

Bbubnuoreka IIOK
https://m.edsoo.ru/7f415b9
0




YMHOX€eHWe BeKTopa
Ha yucno. dunsmnyeckui
N reomMeTpuYecKun
CMBbICIT BEKTOPOB.
PaanoxeHne BekTopa
no AByM
HEeKONMNMHeapHbIM
BEKTOpaM.
KoopauHatbl BekTopa.
CkansipHoe
npovsseneHue
BEKTOPOB, ero
npuMeHeHne ans
HaXOXAEHWS OJTVH 1
yrnos. PeleHune 3agay
C MOMOLLbIO BEKTOPOB.
lMpumeHeHne BekTOpOB
ONns pelleHns 3agav
Hur3nKK

(nepemelleHne) n pusnyeckunin
(cuna) cmbicnbl BEKTOPOB. 3HaTb
onpegeneHnst CyMmbl U pa3HoCTH
BEKTOPOB, YMHOXEHWSI BEKTOPA Ha
yncno, uccrnegoBatb
reomMeTpuyYeckuin n omamdeckmi
CMbICNbI 3TUX onepauui. PewaTtb
reoMeTpuyeckre 3agayu ¢
NCMNonb30BaHNEM BEKTOPOB.
PacknagbiBaTb BEKTOp MO ABYM
HEKOJINIMHEaPHbIM BEKTOPaM.
Wcnonb3oBaTb ckanspHoe
npousBsefeHne BEKTOPOB, BbIBOANTb
€ro OCHOBHblE CBOWCTBA. Bbluncnate
CYMMY, pa3HOCTb U cKansipHoe
npoussefeHne BEKTOPOB B
koopauHaTax. MpumeHsTb ckanspHoe
npou3BefeHne A1S HAXOXAEHUS
ONVH 1 yrnoBs

J1Ha OKpYKHOCTHU U IUIOIAb Kpyra

MpaBunbHbIE
MHOTOYTOSTbHUKM.
Yucno . AnunHa
OKPY>KHOCTU, Oyrn
OKPY>KHOCTMU.
PaguwaHHas mepa yrna.
Mnowaab kpyra,
CceKTopa, cerMeHTa

dopmynupoBaTtb onpegeneHme
npaBurbHLIX MHOTOYrOfbHWUKOB,
HaxoauTb UX SNIEMEHTHI.
Monb3oBaTbCs NOHATUEM ANUHbI
OKPYXHOCTW, BBEAEHHbLIM C
NMOMOLLbIO NPaBUIbHbIX
MHOFOYrofibHMKOB, onpeaensTb
4Yucno , ANMHY OYTU 1 paguaHHyo
mepy yrna. [NpoBogutb nepexog ot
pagvaHHoW Mepbl yrna K rpagycHomn
1 HaobopoT. OnpenenaTe nnowanb
Kpyra. BeiBoauTb chopmynel (B
rpagycHomn 1 paguaHHon mepe) Ans

Bbubnuoreka IIOK
https://m.edsoo.ru/7f415b9
0




AONVH Ayr, NnoLwiaaen CeKTopoB U
CermMeHToB. BbluncnaTe nnowaau
Uryp, BKITHOYaOLLUNX 3NEMEHTbI
OKpYXHOCTM (Kpyra). Haxooutb
nnowaan B 3agadyax pearnbHON X13Hu

JIBI>KEHUS TIIIOCKOCTH

[MoHATME O ABMXKEHUM
NMOCKOCTH.
MapannenbHbIn
nepeHoc, NoBOPOT
[MpumeHeHne npu
peLueHunn 3agay

Pa3bvpatb npumepsl,
UNNIOCTPUPYIOLLME NOHATUS
awkeHns. opmynmnposatb
onpeaerneHns napannensHoro
nepeHoca, NoBOPOTa U OCEBOW
cMMMeTpun. BeiBoauTb X CBOWCTBA,
HaxoOuTb HENOABWMXHbLIE TOYKU.
HaxoanTb UeHTpbl 1 OCU CUMMETPUIA
npoctenwmnx uryp. NpumMmeHsaTb
napannenbHbIN NepeHoc n
CUMMETPUIO NPU peLleHnr
reomeTpmnyeckux 3agad (pasbupartb
npumepsl). Micnonb3oBatb Ans
NOCTPOEHUS U UCCcregoBaHUN
LndpoBbIe pecypchl

bubnmoteka [IOK
https://m.edsoo.ru/7f415h9
0

[ToBTOpenue, 060061IEHNE,

CHUCTEeMAaTH3aIns 3HaHUH

IToBTOpEeHNE OCHOBHBIX
MOHATHHA U METOI0B
KypcoB 8-9 kiaccos,
0000611eHne 1
CHCTEMAaTH3aIHs
3HaHui. [Ipocreiinme
TEeOMETPHUECKHE
¢burypsr 1 ux
cBoiicTa. M3mepenue
reOMETPUYECKUX
BCJIMYHMH.
TpeyroybHuKN.
[Napamnensuble u
HEPIIEeHIUKYIISIPHBIE
npsMble. OKpY>KHOCTb

OnepupoBaTh MOHATHAMHU: GUTYpa,
TOYKa, IpsMas, yro,
MHOTOYTOJIbHUK, PABHOOGIPEHHBIN 1
PaBHOCTOPOHHMI TPEYTOJbHUKH,
MPSIMOYTOJIbHBIN TPEYTOJIbHUK,
MenuaHa, OUCCEKTpHCa U BBICOTA
TPEYroJIbHUKA, TapajlIeIorpamMM,
PpOMO, IPSMOYTOJIEHUK, KBaJIparT,
Tpamnenus; OKpy>XKHOCTb,
KacaTeJbHas; PaBeHCTBO U ojo0ue
¢buryp, TpeyrojabHUKOB,;
NapajuIeNbHOCTb U
MEPIEeHIUKYIIPHOCTD MPSIMBIX, YTOJ
MEX/1y NMPSIMBIMU, CHMMETpPHUS
OTHOCUTEIBHO TOUYKH U NPSIMOY;

Bbubnuoreka IIOK
https://m.edsoo.ru/7f415b9
0




U KpYT.
I'eomerpuueckue
[IOCTPOEHUSI. YTIIbI B
OKPYKHOCTH.
Brcannsie u
ONMCaHHbIE
OKPYXHOCTH
MHOTOYTOJIbHHKOB.

[Ipsimast 1 OKPY>KHOCTb.

YUeTbIpEXYTrONbHUKHU.
Briucannsie u
OIMCaHHBIE
YETBIPEXYTONBbHUKH.
Teopema I[Tudaropa u
Hayana
TPUTOHOMETPHH.
Pemenne o0mmx
TPEYTOJIBHUKOB.
IIpaBuiibHBIC
MHOTOYTOJIbHUKH.
[Ipeobpa3zoBanus

IJIOCKOCTHU. JIBHXKEHHUS.

[ono6ue. CuMmeTpus.
[Tnomane.
Boruncnenune
mwiomaned. [lnomanu
MoJOOHBIX (uryp.
JlexapToBBI
KOOpPAMHATHI Ha
IIOCKOCTU. BekTops!
Ha IJIOCKOCTH

JUTHHA, PAcCCTOSIHUE, BEIMYMHA YIIa,
IUIOLIab, mepumMeTp. Mcnons3oBaTs
(hOpMYITBL: TIepUMeTpa U IUIONIA N
MHOTOYTOJIEHUKOB, JUTHHEI
OKPYKHOCTH U IUTOLIATN KPYTa,
00B&Ma MPSIMOYTOJILHOTO
napaienenunena. OnepupoBaThb
MOHSTUSIMU: TIPIMOYTOJIbHAS
cucTeMa KOOpAUHAT, BEKTOD;
HCTIONB30BATh ITU MOHATHS IS
TIPE/ICTABIICHUS JAHHBIX U PeIICHHS
3aJa4, B TOM YHUCJIE U3 APYTUX
y4eOHBIX penMeToB. Pemarts 3aqaun
Ha MOBTOPEHNE OCHOBHBIX OHSTHH,
WJUTIOCTPALIMIO CBA3EH MEXIY
Pa3IUYHBIMH 9acTSAMH Kypca.
Be16upats MeTO AT pEIIeHUS
3a1a4u. Pemate 3a1aun u3
TMOBCEIHEBHON KU3HN

OBILIEE KOJIMYECTBO YACOB I10
[MPOI'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

- AnreOpa. 8 kitace: yueOHUK aiist obmieoopaszosar. yupexaennit/ [FO.H. Makapsrues, H.I'. Munaiox,
K.H1. Hemkos, C.b. CyBopoga]; moa. pea. C.A. TensakoBckoro — M.: [Ipocsemenue, 2011.

-. Anre0pa.9 knacc: yaeOHHK [t 001ieodpa3oBarenbHbIX yupexaeHuii. ABtopsl: FO.H.Maxkapsbrues ,
H.I''Munnatok, K.M.Hemkos, C.b.CyBoposa. [Toxn penakuueii C.A.TenskoBckoro Mockaa.
[Ipoceemenue.2018.

- l'eomerpust: 7-9 xmacchl: y4eOHUK AJIS yHaLTUXCsl 0011e00pa30BaTeNbHBIX YUPEKACHUH /
JI.C.Atanacsn, B.®.byry3os, C.b.Kanomues. — M.: IIpocsemienue, 2018.
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