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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 obpa3zoBannu B Poccuiickoit denepanun» opraHu3aiiu,
OCYILIECTBISIONINE O00pPa30BaTENbHYI0 JACATEIBHOCTh MO HMMEIOIUM T'OCYJapCTBEHHYIO
aKKpeIuTalui0 00pa3oBaTeIbHbBIM IPOrpaMMaM HadajibHOIo OOIIEro, OCHOBHOI'O OOLIEro,
cpeaHero ooOmero o0pa3oBaHHs, pa3pabaTbiBalOT 00pa3oBaTEeNbHBIE MPOTPaAMMBI B
COOTBETCTBUM C (peepaibHbBIMU TOCYIapCTBEHHBIMU OOpa30BaTeNbHBIMU CTaHJApTaMH U
COOTBETCTBYIOIIMMH (heZiepaIbHBIMUA OCHOBHBIMH 00111€00pa30BaTeIbHBIMUA TPOTPaMMaMHU.
MyHununanbsHoe aBTOHOMHOE o011eo0pa3oBaTesIbHOE YUpEKIECHUE cpenHss
obmeoOpa3zoBarenpHas mkoia Ne 36 r. ToMcka ocymiecTBiseT 00ydeHue 1o alanTHPOBAHHBIM
OCHOBHBIM 00111€00pa30BaTeNbHbIM IpOrpaMMaM il OOy4aroIlUXcs ¢ OrpaHUYECHHBIMU
BO3MOXXHOCTSIMM  3[I0pPOBbSi Ha YPOBHE HayaJbHOIO OOLIET0 M OCHOBHOI'O OOIIEro
oOpa3oBaHHs.

[Iporpamma koppeknuonHoi padoter (IIKP) sBnsieTcs HEOThEMIEMBIM CTPYKTYPHBIM
KOMIIOHEHTOM 00111€00pa3oBaTenbHO nporpaMMel oOpa3oBaTenbHOU opranuzauuu. [TIKP
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 TOCYAapCTBEHHBIH 00pa3oBaTeIbHbIN CTaHIApT OCHOBHOI'O OOIIEro

oOpazoBanus (mpukaz ot 31.05.2021 Ne 287 MunuctepctBa mpocenienus Poccuiickoit
@eneparun - «O0  yTBepKIeHMM (hefepalibHOTO TOCYJapCTBEHHOTO 00pa30BaTeNbHOIO
CTaHJlapTa OCHOBHOTO oO1iero oOpazoBanus» ( B pea. IlpukazoB Munnpocsenienust Poccuun
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 Munnpocsemenns Poccun ot 22.01.2024 Ne 31 «O BHeceHMH U3MEHEHUH B
HEKOTOpble MpHka3bl MuHuctepcrBa oOpa3oBaHus 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 Munnpocsemnienuss 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 (hefepabHON a1anTHPOBAHHOM 00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOTO
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/laTHPOBAHHBIX 00pa30BaTEIbHBIX IPOTPAMM;

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 Munnpocsemienus: Poccun ot 19.02.2024 Nel10 «O BHECEeHMU U3MEHEHHI B
HEKOTOpbIe IpuKadbl Munnpocsemenus Poccum m Munucrepersa mpocsemieHus PO,



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

9. IlocTtanoBnenue [7aBHOrO roCyIapCTBEHHOIO CAaHMTApHOro Bpada Pocculickoin
Oenepanun ot 28 ceHTsOpst 2020 1. Ne 28 «O06 yrBepknenun caHuTapHbix mnpasmn CII
2.4.3648-20 «CaHuTapHO-3MHIEMHOIOTHYECKHe TPeOOBaHUS K OPTaHU3AMsIM BOCITUTAHUS U
00y4yeHHUs, OTAbIXA U 03J0POBICHUSA AETEH U MOJIOJICKIY;

10.  Canwurapnsie npasuia u HopMmbl 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 Poccuiickoit ®enepamuu ot 28.01.2021 Ne2 «O06 yrBepkIeHUH
cauuTtapHelx mnpaBun u HopM CanlluH 1.2.3685-21 «I'uruennueckue HOpPMaTHBBI U
TpeboBaHUs K o0ecreueHr0 06e30macHOCTH U (Win) O€3BpEIHOCTH JJIs YeloBeKa (haKTOpOB
cpensl ooutanusy» (nanee — ['MrneHnyeckue HOpMaTUBhI);

11. [Ipuka3 MunuctepcTBa npocpenienus Poccuiickoit denepanuu ot 22.03.2021 Ne 115
«O0 yTBEep)KIECHUH TOPSIKA OPTaHU3AIMH U OCYIIECTBICHUS 00pa30BaTEIbHON AeITETHbHOCTH
[I0 OCHOBHBIM 00I11€00pa3oBaTeIbHBIM IMpOrpaMMaM — 00pa3oBaTEIbHBIM IpOrpaMMam
HAYaJIbHOTO O0IIET0, OCHOBHOTO OOIIIEro M CPeTHEro 00iero 00pa3oBaHus»;

12.  Tlpuka3 Munnpocsemenus Poccun ot 21.09.2022 N 858 «OO6 yTBepKAeHUH
(benepanbHOTO TMEpeYHs Y4YEOHHKOB, MOMYIICHHBIX K MCIIOJB30BAaHUIO TIPU PEaTH3alUu
UMEIOIIMX TOCYIAapCTBEHHYIO aKKpEAMTALMI0 O0pa3oBaTelIbHBIX I[POrpaMM HadaJbHOTO
o0miero, OCHOBHOTO  OOIIEro, CpeaHero oO0Imero o0pa3oBaHUS  OpraHU3aAUsMHU,
OCYLIECTBISIONIMMU 00pa30BaTEeNbHYIO JESITEIbHOCTb, U YCTAHOBJICHUS HPEAEIbHOIO CPOKa
HCIOJIb30BAaHUS UCKITIOYEHHBIX YU4EOHUKOBY;

13.  Ilpuka3 Munmnpocsemenus Poccun ot 21.02.2024 Nel19 «O BHeceHUU M3MEHEHUI B
npuitoxkeHus Ne 1 u Ne 2 k Ilpukazy Munnpocsemenust Poccun ot 21.092022 Ne 858 O6
yrBepkaeHun QDIIY, nonymeHHBIX K HCHOJB30BAaHUIO TPU pPEATH3aLUU  MMEIOLINX
rOCY/IapCTBEHHYIO aKKpEeIUTalU0 00pa30oBaTeNIbHbIX MPOrpaMM HA4ajbHOTO OOIIEro,
OCHOBHOI'O O0ILlEro, cpepHero odmero oOpa3oBaHUs OpPraHU3ALMSIMM, OCYLIECTBISIOUIMMU
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 BBITYCK Y4E€OHBIX MMOCOOMH, KOTOpBIE AOMYCKAIOTCS K
WCIOJIb30BAaHUIO TPU  pealu3ali  UMEIOUIMX  TOCYAApCTBEHHYIO  aKKpEIUTaIUIo
00pa3oBaTeNbHBIX MPOTrPaMM HauyaIbHOTO OOILEro, OCHOBHOIO OOIIEro, CpeiHero oO0Iero
o0pazoBaHHsI.

15. [Tpuka3 MuHucTepcTBa HAayKW M BbIcuiero oOpaszoBanusi Poccuiickoit @eneparui,
MunuctepctBa npocsemienus Poccuiickoir @enepaunu ot 30.06.2020 Ne 845/369 «O6
yrBepkaeHun llopsiika 3adera opraHu3anuel, OCyLIECTBISIONMIEH 00pa3oBaTeIbHYIO
NeSITeNIbHOCTh, PE3yJbTAaTOB OCBOEHHS OOYydYaloOIMMUCS Y4YeOHBIX MPEIMETOB, KypCOB,
JTUCUUIUIAH (MOJyJIei), MPaKTUKH, TOTIOJIHUTEIBbHBIX 00pa30BaTebHBIX MPOTrPaMM B APYTUX
OpraHM3aIMsIX, OCYIIECTBISIONINX 00pa30BaTEeNbHYIO 1€ATEILHOCTDY;

16.  Ilucemo Munmnpocsemenuss Poccun ot 12.02.2024 Ne03-160 «Pa3bscHeHus mno
BOIIPOCaM OpraHu3alui 00y4eHus 10 OCHOBHBIM 00111€00pa30BaTeIbHbIM U JJOTIOJTHUTEIbHBIM
o0IIepa3BUBAIOIIMM IpOrpaMMaM Ui JeTel, HYKIAIOIUXCS B JUIMTEIbHOM JIEYEHUU B
MEIULUHCKUX OPTaHU3aIMIX»;

17.  Tlocranosnenue [IpaBurenscrBa P® ot 11.10.2023 Nel1678 «O0 yTBep>KACHUN TPaBUIT
MpUMEHEeHHUs 3eKTpoHHOro o0yuenus, [JOT nmpu peanuzanuu 06pa3oBaTeILHOTO TPOIIECccay;
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
Hay4HbBIN 1IeHTp Turuensl uM. .. Dpucmana» PocnorpebHaazopa u np.);

19. Ilpukaz Munnpocsemenus Poccum 04.10.2023  Ne738  «OO0  yTBep»KAeHUU
(benepanbHOrO IEpedHs AJIEKTPOHHBIX 00pa30BATENBHBIX PECYpPCOB, JOMYIIEHHBIX K
UCIOJIb30BAaHUIO TPU  peald3alliM  HUMEIIIMX  [OCYAAPCTBEHHYIO  aKKPEAUTALUIO
00pa3oBaTeNbHBIX MPOrpaMM HauyaJbHOIO OOIEro, 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 CPEIHEro 001ero oopa3oBaHus»;

21.  Meroauyeckne PEKOMEHIAIMH 1O OOECIEYCHUIO CAHUTAPHO-3IUAEMHUOIOTHYECKUX
TpeOOBaHUH MpU peain3aluu 00pa30BaTENIbHBIX MPOrpaMM C IMPUMEHEHHUEM 3JIEKTPOHHOIO
o0y4eHHs W JUCTAaHLIMOHHBIX oOpa3oBarenbHBIX TexHomoruit (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. Oepnepanbubiii 3akoH oT 19.12.2023 Ne 618-®3 «O BHeceHWHM U3MEHEHHH 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 —TpOTrpaMMaM - 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 Munnpocseuienuss Poccun ot 21.06.23 Ne556 «O BHeceHMM HW3MEHEHHH 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
HayaJlbHOTO OOIIEro, OCHOBHOI'O OOIIEro, cpelHero odIiero oopa3oBaHusl OpraHU3alUsIMHU,
OCYILECTBISIONMMU 00pa30BaTEIbHYIO J1€ATEIbHOCTh, U YCTAHOBJIEHUS MPEIEIbHOIO CPOKa
UCIOJIb30BAHUS UCKIIIOUEHHBIX YIEOHUKOBY;

25.  ITucemo MunmcTepcTBa 00pa3zoBanus u 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 oOpasoBaHusi 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 JlemaprameHTa ToCyJapCTBEHHOM MONHUTHKU B cdepe olmiero oOpasoBaHus
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 26.02.2021Ne03-205

«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 peKOMEHIAlMU MO OpPraHU3alMl U CaMOIOATOTOBKH OOYYaIOIIMXCS TMPHU

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 rocyJapCTBEHHOW MONMTHKU B cepe oliiero odpazoBaHus

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

UCIOJIb30BaHUU KapT B 00pa30BaTEIbHOMN JAEITEILHOCTI Y,

34.  IIucemo 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

nHpopmanun» (BMecTe ¢ «PekoMeHmanusMu 1Mo MPUMEHEHUI0 HOPM 3aKOHOZATENbhCTBA B

yacTh OOecCredeHrss BO3MOKHOCTH TONy4eHHUs 0Opa3oBaHWs HApPOJHBIX S3bIKAX W3 4YHCIa

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

Poccuiickoit denepanuu, poaHbIX I36IKOB U3 YKCIIa A3bIKOB Hapoa0B Poccuiickoii deaepanuu,

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 MunncrepcrtBa 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 Munnpocsemenns Poccum ot 02.08.2022 Ne 653 «OO0 yTBepkIeHHU

(denepanbHOrO TNepedHs AJIEKTPOHHBIX 00pa30BATENbHBIX PECYpPCOB, JOMYIIEHHBIX K

WCIOJIb30BAaHUIO TPU  pealu3aly  UMEIOUIMX  TOCYAApCTBEHHYIO  aKKpeIUTaIUIo

00pa3oBaTeNbHBIX MPOrpaMM HayalbHOTO OOIEro, OCHOBHOIO OOIIEro, CpeiHero oO0Iuero

oOpazoBanus» (3apeructpupoBano B Munrocte Poccun 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
o0ecneunTh OCHOBY J1J1s1 GOPMUPOBAHUS FTEOMETPUUECKUX MOHATUH, HJIeH, METO/I0B.

®pa3BUTHE TPOCTPAHCTBEHHBIX IMPEACTaBICHUH, 0OpPa3sHOro MBIIUICHHUS, H300pa3UTEIbHO

rpadUUecKuX YMEHMH, MPUEMOB KOHCTPYKTHUBHOM IEATENbHOCTH, YMEHHUH NpeoJojeBaTh

TPYOIHOCTH TpU  pEIIEHWH MaTeMaTH4YeCKHMX 3aJady, TeOMETPHUYECKOW HMHTYHIIHH,

M03HABATEIBHOTO MHTEPECa yyallluXcs, pa3BUTHE Ii1a3oMepa, NaMaTu oOyueHue npaBUIIbHON

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

®pa3BUTHE HABBIKOB pabOTBl C HM3MEPUTENbHBIMU HMHCTPYMEHTAaMH:  YTOJbHHKOM,

TPAHCIIOPTUPOM, LIUPKYJIIEM;

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

MPAKTUYECKON JIEATEIHOCTH, JUISI M3YYEHUS CMEXHBIX IUCIHMIUIMH, A TPOIOJIKCHUS

oOpa3oBaHwsl.

3anaym Kypca:

e PaciupsiTh ¥ yrIIyOJIsITh 3HaHUS O0Y4YaIOIIUXCS O TEOMETPUIECKUX (UTypax.



e l3yuaTh CBOMCTBA reOMETPUUECKUX (PUTYp HA YPOBHE MPAKTHUECKUX UCCIICAOBAHUM.

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

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

XapakTepucTuka 0co0bIx 00pa3oBaTe/IbHBIX IOTPeOHOCTel o0yyaromuxcsa ¢ HOJJA

Oco0ble 00pa3oBaTebHBIE MOTPEOHOCTH y OOYYAIOUIMXCS C HAPYIICHUSMH OMOPHO-
JBUTaTEJILHOIO ammapara 3aJaioTcs crneuu(UKON JBUraTelIbHbIX HApyIIEHUH, a TaKxke
cneun(UKOil HapyMICHHs] TCHUXUYECKOTO pa3BUTH, M OINPENEeNIIOT O0CO0YyI0 JIOTHUKY
IOCTpOeHMsT yyeOHoro mpouecca. Hapsity ¢ 3TUM MOXXHO BBIIEJIUTh OCOOBIE 110 CBOEMY
XapakTepy MOTpeOHOCTH B OOYYEHMM MaTeMAaTHKE, CBOMCTBEHHbBIE BCEM OOYYarOIIMMCS C
HOJA:

— He00X0IMMO HCII0JIb30BAHUE CIEIMAJIbHBIX METOJI0B, IPUEMOB U CPEACTB 00yUeHUs (B
TOM YHUCJIe CHELHUAIM3UPOBAHHBIX KOMIIBIOTEPHBIX UM  ACCUCTHUBHBIX TEXHOJIOTHUIA),
00ECTICYNBAIOIINX PEATH3AIHNIO «O0XOIHBIX ITyTeW» 00y4eHUs; HCIIOJIb30BAaHIE BUPTYaIIbHON
MaTeMaTH4ecKOi JabopaTopuu.

— HarJIaHO-ACHCTBEHHBIN, IPEIMETHO-IPAKTUUECKUN XapakTep 00y4yeHUs] MaTEMAaTHKe
U YIPOILEHUE CUCTEMbI Y4eOHO-TI03HaBaTENIbHBIX 3a/1a4, PEIIaeMbIX B Ipolecce 00yueHus;

— CHenHuagbHOe O0yYEHHE «IIEPEHOCY» C(HOPMUPOBAHHBIX MATEMAaTHYECKUX 3HAHUU U
YMEHHI B HOBBIE CUTYallUH B3aUMOJECHCTBUSA C JEHCTBUTEIBHOCTHIO;

— cHeuualibHas MOMOIIbL B Pa3BUTHH BO3MOKHOCTEW BepOabHOM M HeBepOaIbHOM
KOMMYHMKAIIUU Ha YPOKaX MaTEMAaTUKH;

— KOppeKLHs IPOU3HOCUTEIBLHON CTOPOHBI PEUH; OCBOEHUE YMEHUS MCIIOJIb30BaTh PEUb
10 BCEMY CIIEKTPY KOMMYHUKATUBHBIX CUTYalLlUl;

— obecrieueHre 0co00i MPOCTPAHCTBEHHON M BpEMEHHOM OpraHu3aliui 00pa3oBaTeIbHON
Cpelsl;

— MaKCHMaJIbHO€ pacIIMpeHue o0pa3oBaTeIbHOTO IMPOCTPAHCTBA — BBIXOJI 3a MPEAEIbI
00pa30BaTENBbHOIO YUPEKICHUS TpPH PEHIEHUHd MaTeMaTHYeCKUX 3aJad M BBITOJHEHUU
IIPOEKTHBIX padoT.

— MHCIONB30BaTh alrOpUTMbl JeiicTBUi mpu pemeHun oOywaromumu ¢ HOIA
OTNpe/eNIeHHbIX THUIIOB MaTeMaTHMYECKHX 3aJady, B TOM 4YHCJIE B IPOILIECCE BBIMOIHEHUS
CaMOCTOSITENIbHBIX PaloT.

I puHIMOBI M TOAX0AbI PA0GOTHI HA YPOKAX

1. WuauBuUAyalbHBIH TOAXOA K KAXKAOMY YYEHHMKY C Y4€TOM €ro ocoObIX
00pa3oBaTeNbHBIX

notpeOHOCTEH, ycTaHOBIEHHBIX B X0/¢ npoxoxkaeHus [IMIIK u pekomennanmii y3xkux

CHEHaTUCTOB (IICUXHUATP, HEBPOJIOT, TeNaror-rcuxoiior, JIOTONeA, COLUaIbHBIN
MeJ1aror).

2.JlocunbHOCTh  AESTETBHOCTH -  NPENOTBpPAllEeHHE  HACTYIUICHUS  yTOMIICHUS,
IIOCPEACTBOM

MCIOJIb30BaHUS I 3TOTO Pa3HOOOPa3HBIX CPE/ICTB: YepeIOBaHNE YMCTBEHHOU 1

MPAKTUYECKOH IeATEIILHOCTH; MPETNOAHECEHHE MaTepralia HEOOIbIIUMH 103aMU;

COTIPOBOXKICHUE YICOHOM IEATETLHOCTH TOIPOOHBIMU TpapUIECKUMU U PEUCBHIMU

MHCTPYKLIMSAMH;  HCIOJNB30BaHUE  pa3zHOOOPa3HOro  JAMJAKTHUECKOro  MaTepuana:
ayJIM03aIuCH,

BUJIEOMATEpHaJIbl, CTAl[MOHAPHAs HATJISIIHOCTD, TAKTUJIbHBIE TUHAMUYECKUE MOJEIIH,

Pa3HOOOPAa3HBINA pa3IaTOYHBIA MaTEepHal.



3. Ucnonb30BaHue yuyuTeIeM METOI0B, MOTUBUPYIOIINX ITO3HABATEIBHYIO AEATEIbHOCTD

y4aluxcsl — aKTHBM3HMPYIOIIUX PA3JIMYHbIC KaHAIBl BOCTIPHATHS, W Pa3BHUBAIOIIUX HX
YCTHYIO U

MUCBMEHHYIO Pedb, POPMUPYIOIINX HEOOXOANMBIC YUeOHBIC HABBIKH.

4.1IposiBieHNE yUUTENIEM NIEAArOrNYECKOr0 TaKTa - IOCTOSIHHOE NOOLIPEHUE peOEHKa 3a

yCIIeXH, CBOEBPEMEHHAs W TaKTHYHAs IOMOIIb peOCHKY, pa3BUTHE B HEM BEpHl B
COOCTBEHHBIE

CHJIBI M BO3MOXKHOCTH.

5.Mcnionp30BaHne aKTUBHBIX METO/I0B pe(IeKCUu - peprIeKcusi HACTPOCHHUS U

HMOIMOHAJBHOTO COCTOSHUS; pediekcus copepkaHus y4eOHOTO MaTepuaia ISt
BBISICHEHUSI:

KaK ydYalluecss OCMBICIMIM COJCp)KaHWE MPOHICHHOrO0 Marepuana; pediekcus
JeSTEeIbHOCTH

(YU4eHHMK JOJDKEH Hay4UTbCS OCO3HaBaTh CIOCOOBI M IPUEMBI CBOEH pabOTHI, YMETh
BBIOpATh

HanOoJiee paroOHAIbHBIN).

IpuHIMOBI M TOAX0AbI PA0OTHI HA YPOKAX

1. WHauBuayanbHBIH MMOAXOM K KaXJIOMY YYEHHKY C Y4YETOM €ro o0coObIX
o0pa3oBaTeNbHBIX MOTPEOHOCTEH, YCTaHOBIEHHBIX B Xoxae mnpoxoxzaeHus I[IMIIK wu
pEeKOMEHaLUN Y3KUX CHELUAINCTOB (IICUXHATp, HEBPOJOr, IMEJaror-rcuxosor, JOoromnes,
COLIMAJIbHBIN IIe1aror).

2.JlocunbHOCTh  AESTEIBHOCTH - NPENOTBpPALlEHHE  HACTYIUICHUS  yTOMIICHUS,
MOCPEJICTBOM HUCIIOJIb30BAaHUS JIJIsl 3TOTO Pa3HOOOPA3HBIX CPEJCTB: YepeAOBaHNE YMCTBEHHON
U IPAKTUYECKOH 1eATeIbHOCTH; IPENOAHECEHNE MaTepraia HeOOIbIINMHU J03aMH;
COIIPOBO’KCHUE YUEOHOU AEATENbHOCTH NOAPOOHBIMU IpapUUECKUMH U PEYEBBIMU
MHCTPYKLHUSMHU; UCIIOJIb30BaHUE Pa3HOOOPa3HOT0 TUJAKTHYECKOI0 MaTepraia: ayAu03alncH,
BHJIEOMATEpHaIIbl, CTAlMOHAPHAS HATJISIIHOCTD, TAKTUJIbHBIE JTUHAMUUYECKHUE MOJIENH,
Pa3HOOOPAa3HBIM pa3IaTOYHBIA MaTEpUA.

3. Mcnonp30BaHnE yYUTENIEM METOJ0B, MOTUBUPYIOLIUX [TO3HABATENIBHYIO AECSITEIBHOCTD

yyYaluXxcsl — aKTUBU3UPYIOLIUX pa3MyHble KaHalbl BOCHPUSATHS, U Pa3BUBAIOIIUX HX
YCTHYIO U TUCBMEHHYIO peub, (HOPMUPYIOIIHUX HEOOXOUMbIe yueOHbIC HaBbIKH.

4.1lposiBNeHrEe ydyuTelIeM MeAarornyeckoro TakTa - HOCTOSIHHOE MOOIIpeHue peOEéHKa 3a

yCIleXH, CBOEBPEMEHHas W TaKTU4YHas INOMOIb peOEHKY, pa3BUTHE B HEM Bephl B
COOCTBEHHBIE CHJIBI M BO3MOXHOCTH.

5.Mcnionb30BaHue aKTUBHBIX METO/I0B pedieKCHu - pepeKCusi HACTPOSHUS U

SMOILIMOHANBHOTO COCTOSIHUSA; pediekcuss coaepkaHus YydeOHOro Marepuana s
BBISICHEHMSL:

KaK ydJalllhecs OCMBICIHIIM COJEp)KaHWe NpPOMIEHHOro MaTtepuaina; pediaexcus
JeSTeNbHOCTH (YYEHMK JIOJDKEH HAayYUThCS OCO3HABaTh CIIOCOOBI M MpUEMBl CBOEH pabOTHI,
yMETbh BbIOpaTh HauboJsee paloHaIbHbIN).

CornacHo yue6HOMY m1aHy B 8 1 9 Kiaccax u3ydaercsi yueOHbIi kypc «/30paHHbIe BOIPOCHI

MaTEMAaTUuKHU».

Ha uzydenune yuebHoro kypca «30panHbie BOMPOCHI MATEMATHKW» OTBOJUTCS 68
yacoB: 34 yaca B 8 kiacce (1 gac B Henento), 34 yaca B 9 kiacce (1 yac B Henerio).



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 TpPEYTrOJIbHMKA 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, Tauresc yrioB oT 0° 1o 180°. OcHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO.
®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 Uil TUIOIAAM 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, TEopeMa 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 MEPHIEHAUKYISIPHOCTD MPSIMBIX (depe3 yriioBoi
ko3 durueHr).

YpaBHeHHE OKpYXKHOCTH. HaxokIeHue 1nepecedyeHui OKPYXKHOCTEM U IPSIMBIX B
koopauHaTtax. dopmysa paccTosiHUS OT TOYKHM 10 npsimoi. Ilmomans mapamnenorpamMmma B
KOOpJUHATaxX, MOHATHE 00 OpUEHTHpPOBAaHHOU Iuiomanu. [lpuMenenue Metoga KoopaAuHaT B
MIPaKTUKO-OPUEHTUPOBAHHBIX TEOMETPUUECKUX 3aa4ax.

BekTopsl

Bextopsl Ha mockocTH. CokeHuE M BBIYMTAHME BEKTOPOB — IMpaBUjia TPEYrOJbHHUKA U
napajuieniorpaMma. YMHOXKEeHHE BekTopa Ha uyucio. Koopmunatel Bektopa. CnokeHue 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 KOOPAUHATAX.
JucTpuOyTUBHOCTh  CKajsipHOro  mpousBeaeHus.  CkalsipHoe — NpOU3BEACHHE U
npoeuupoBanue. [IpuMeHeHne ckanssipHOro NpoOu3BeIeHUS BEKTOPOB JUIsl HAXOKICHUS JUIMH U
yrioB. Pemenue reomeTpuieckux 3aj1a4 ¢ HOMOIIbIO CKAISIPHOTO IPOU3BEICHMUSL.

JJIMHA OKPY/KHOCTH M INUIOIIAAb 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-cuMMeTpuunbie ¢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. Kommo3uimu ABMKEHUH (TMpOCTEHIe 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

JInuHoOCTHBIE pe3y/bTaThl OCBOCHHS ITPOrPaMMbI IO MATEMATUKE XapaKTepU3YIOTCS B HaCTH:
1) maTpMoOTH4eCKOro BOCIIUTAHUS



IIPOSABJIEHUEM HUHTEpECca K NIPOLUIOMY M HACTOSILEMY POCCUICKOM MaTEMaTUKH, LIEHHOCTHBIM
OTHOIIEHHEM K JOCTHMIKCHMSM POCCHMCKHMX MAaTeMaTUKOB M POCCHMCKOM MaTeMaTU4YEeCKOU
IIKOJIBI, K HCITOJIb30BAaHMIO ATHX JIOCTHKECHUH B IPYTUX HAayKax M MPHUKIAJHBIX chepax;

2) rpaIaHCKOr0 1 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIIOJIHEHUIO OOSA3aHHOCTEM TIpaJaHMHA W pealu3alud ero Ipas,
IIPEJCTABICHUEM O MaTeMaTUYeCKMX OCHOBaxX ()YHKIIMOHMPOBAHHUS PA3IMUYHBIX CTPYKTYP,
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, OCO3HaHHBIM BEIOOPOM M ITOCTPOEHUEM MHIMBHIyalbHON TPaeKTOPUM 00pa30oBaHUs
Y J)KU3HEHHBIX TUTAHOB C yYETOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTH4eCKOro BOCIIMTAHMSA:

CIOCOOHOCTBIO K SMOLIMOHAJIBHOMY UM 3CTETUYECKOMY BOCIPHATHIO MaTEeMaTUYECKUX
O0BEKTOB, 3ajay, pelIeHUH, pacCyXJAeHuil, YyMEHUI0 BHJETb MaTeMaTHYeCKue
3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHoOCTEH HAYYHOIO IIO3HAHUSA:

OpHEHTalel B JeATENbHOCTH HAa COBPEMEHHYIO CHUCTEMY HayuyHBIX MpPEICTaBICHUA 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTUS 4YEJOBEKa, HPUPOABI M OOLIECTBa, MOHMMaHUEM
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
HCCIIEIOBATENbCKOM AEATEIbHOCTH;

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

TOTOBHOCTBIO NPUMEHATh MAaTEMATUYECKNE 3HAHUS B MHTEpPECAX CBOETO 3/I0POBbS, BEICHUS
3J10pOBOro 00pasa KHU3HHM (310pOBOE MUTaHNE, COATAHCHPOBAHHBIN PEKUM 3aHATHH U OT/bIXA,
perynspHas  (u3myeckas aKTUBHOCTb), CQOPMHPOBAHHOCTHIO HaBbIKa peQIieKcuu,
MIPU3HAHUEM CBOETO IIpaBa Ha OIIMOKY U TaKOT'o K€ MpaBa JIPyroro 4eJoBeKa;

7) 3K0I0TMYECKOr0 BOCTIMTAHUSA:

OpHEHTAalel Ha TMPUMEHEHHE MaTeMaTWYeCKMX 3HAHWW JUId pelleHus 3agad B o0jacTu
COXPAHHOCTH OKpY)KaloIIeW Cpefbl, MJIAHUPOBAHUS MOCTYIKOB M OIEHKH WX BO3MOXKHBIX
MOCIIEACTBHM JIsl OKpYXKAIOIIeH cpeibl, 0OCO3HAHUEM TTI00aIbHOI0 XapaKkTepa SKOJIOTHUECKUX
npobJIeM U yTel uxX perieHus;

8) aganTannu K M3MEHSIOMMMCSH YCJIOBHSM CONMAJIBLHON M IPUMPOIHOM CpeAbl:
TOTOBHOCTBIO K JIEUCTBUSIM B YCIOBHSX HEOMNPEAENEHHOCTH, MOBBIIIEHUIO 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;

HEOO0XOAUMOCTBIO B (DOPMHUPOBAHMM HOBBIX 3HaHUM, (HOpPMyIHpOBaTh WIEH, IOHATHS,
TUIIOTE3bl 00 0OBEKTaX U SABJICHUSIX, B TOM YHUCJIE PAHEE HEN3BECTHBIX, OCO3HABATh JE(PHUIIUTHI
COOCTBEHHBIX 3HAHUN ¥ KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PAa3BUTHUE;



CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIMIO, BOCIIPUHUMATH CTPECCOBYIO CUTYaIUIO
KaK BBI30B, TPEOYIOUIUII KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMbIE PEUICHUS] U JEHCTBUS,
(hopMyIIMpOBATh U OIICHUBATH PUCKHU U MOCIIEICTBHUS, POPMUPOBATH OTIBIT.

METAIIPEIJMETHBIE PE3YJIbTATBI

B pesymbraTe OCBOCHHSI MPOTpaMMBI 1O MaTEMAaTHKE HAa YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus y oOyuaromierocss OyayT copMHpOBaHbI MeTanpeIMeTHbIE Pe3YJbTaThl,
XapaKTepU3YIOIIHUECs, OBJIAJACHUEM YHUBEPCAIBHBIMU IO3HABATEIbHBIMU  JICUCTBUSIMU,
YHUBEPCAJIbHBIMAU KOMMYHUKATUBHBIMHU JICHCTBUSMU W YHUBEPCAIBHBIMU PETYISTHUBHBIMU
JIEHCTBUSIMU.

ITo3HaBaTeIbHBbIE YHHBepCcAIbHbIe y4eOHbIe AeiicTBUSA
Ba3oBble 1oruyeckue geiicTBUA:
® BBHIIBJISATH U XapaKTEpU30BaTh CYIIECTBEHHBIE MPU3HAKM MATEMaTH4YECKUX OOBEKTOB,
MOHATUH, OTHOIIECHUH MEXIY MOHATHAMH, (OPMYIHPOBATH ONpPEACIICHUS MOHITHH,
yCTaHaBJIMBATh CYLIECTBEHHBIN NPU3HAK KIacCU(PUKALIMHM, OCHOBAHUS [ 0000IIEeHUs
U CpaBHEHHUS, KpUTEPUU IIPOBOJMMOIO aHAIN3A;
® BOCIPUHUMATh, (HOPMYIHPOBATH U MPEOOPA3OBBIBATH CYXKICHUS: YTBEPAUTEIbHBIC U
OTpHULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;
® BEHIABIATH MAaTEMaTHMUECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M 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
YMO3aKJIFOUEHNH, YMO3aKJIIOUEHUH 110 aHAJIOTHH;
® pa30upaTh JI0Ka3aTeIbCTBA MAaTEMaTHUECKUX YTBEPXKIACHUH (mpsiMble ©  OT
MIPOTUBHOTO0), MPOBOJUTH CAMOCTOSITENILHO J10Ka3aTeIbCTBA MAaTEMAaTUYECKUX (DAaKTOB,
BBICTpAauBaTh apryMEHTAIUIO, NMPUBOAUTH HMPUMEPHl U KOHTPIPUMEPHI, MPUMEHSIThH
METOJ MaTeMaTH4YeCKOI MHIYKIINU, 0OOCHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
® BpIOMpaTh CMOCOO perieHus y4yeOHOW 3anaud (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIoupaTh Haubosee MoAXOAAIIUN ¢ y4ETOM CaMOCTOSTENbHO BbIACIEHHBIX
KpUTEPUEB).
ba3oBble uccienoBarebCKue AeHCTBHA:
® UCIOJBb30BaTh  BONPOCHl  KaK  MCCIEJOBATEIbCKMM  MHCTPYMEHT  IO3HAHUS,
(dbopMynupoBaTh BOIIPOCHI, ¢bukcupymomue MIPOTUBOpEYHE, npobiemy,
CaMOCTOSITENIbHO YCTaHaBJIMBaThb MCKOMOE U JIaHHOE, (OpPMHUpPOBaTH THUIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIUI0, MHEHHUE;
® [IPOBOAUTH 110 CAMOCTOATEIBHO COCTABIEHHOMY IUIaHY SKCIIEPUMEHT, UCCIIEI0BAHUE
[0 YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro oOOBEKTa, 3aBUCHMOCTEH
00BEKTOB MEXTYy CO00ii;
® CaMOCTOSTENTbHO (OPMYIHPOBAaTH OOOOIIEHUS U BBIBOABI 10  pe3yiabTaTaM
NPOBEAEHHOTO  HAONIONEHMs,  MCCIEJOBAaHUS,  OKCIEPUMEHTa,  OLIEHUBATh
JOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000LICHUI;
® [IPOTrHO3MPOBATH BO3MOKHOE Pa3BUTHE ITPOLECCA, A TAK)KE BBIIBUTATh ITPEIITOIOKEHUS
0 €ro Pa3BUTUU B HOBBIX yCIIOBHSX.
Paborta ¢ undopmanmeii:



BBISIBJISITH HEIOCTATOYHOCTh U U30BITOYHOCTh MH(POPMAIUH, TaHHBIX, HEOOXOIMMBIX
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
CXeMaMHu, IuarpaMMaMiy, UHOU rpaduKoi U X KOMOMHALIUAMU;

OIICHUBATh HAA&KHOCTh WH(OOPMALMK 10 KPHUTEPHUSM, NPEUIOKCHHBIM WM
cOpMyIHPOBaHHBIM CAMOCTOSTEIHHO.

KoMMyHHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUS:

BOCIIPUHUMATH U (DOPMYITHPOBATH CYXKJICHHUS B COOTBETCTBUU C YCIOBHSIMH U ISIISIMH
OOmICHMSI, SICHO, TOYHO, T'PaMOTHO BBIPAKATh CBOIO TOYKY 3PCHHS 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  3amavd, BBICKA3bIBATh WJICH, HAICJICHHBIE HAa TIOMCK pEIICHUs,
COTMOCTABJIATh CBOU CYXKIEHUS C CYXKICHUSMU JPYIMX YYaCTHUKOB JHUAJIOra,
oOHapyKUBaTh pa3jnyure U CXOJCTBO MO3UIHUI, B KOPPEKTHOM (hopme hopMyITnpoBaTh
pa3HOTIIACHsl, CBOM BO3PAKEHUS;

MIPEJICTABIATh PE3YyIbTATHl PEIICHUS 33]Ia4H, SKCIICPUMEHTA, UCCIICIOBAHUS, TIPOCKTA,
CaMOCTOSITENTLHO BBIOMPATh (hopMaT BHICTYIUICHHS C Y4E€TOM 3a7ad Mpe3eHTAIH U
0COOEHHOCTEH ayIUTOpUU;

MMOHMMATh M HCIIOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW M WHINBUIYAIBHONH paOOTHI
MPU PEIICHUU YYEeOHBIX MAaTeMaTHYCeCKHX 3a1ad, MPUHUMATh IeJIb COBMECTHOM
NesITeNIbHOCTH, IJIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM pabOThI, paclpeeNsaTh BHIbI
paboT, moroBapuBaThcs, 00CYKIaTh MPOIECC U PE3yAbTAT padOThI, 00001IaTH MHEHUS
HECKOIBKHX JIIOJIEH;

y4acTBOBATh B IPyNIOBbIX (hopmax paboThl (00CyKaeHMs, 0OMEH MHEHMI, «MO3TOBbIE
HITYPMBI» ¥ UHBIE); BBITIOIHATEH CBOIO YAaCTh PA0OTHI U KOOPAUHUPOBATH CBOU JIEHCTBUS
C APYTUMU YJIEHAMU KOMaHJbl, OLIEHUBATh KaUYeCTBO PE3yJIbTaTa U KauyeCTBO CBOETO
BKJIaJa B OOMmUH pe3yabTaT MO KpUTEPHsIM, CHOPMYITHMPOBAHHBIM YYaCTHUKAMH
B3aHMOJICHCTBHS.

PeryasiTuBHble yHUBepCcaJIbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranuszaums:

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

CaMOCTOSITENIbHO COCTaBJIATh IUIAH, aJITOPUTM pelIeHUs 3aJayd (WM €ro 4acTb),
BBIOMpaATh CrMOco0 pemeHuss ¢ Y4€TOM HMMEIOIINXCS PECYpPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUN C YYETOM
HOBOH MH(OpMaIH.

CaMOKOHTPOJIb, SMOLUMOHAJIbHbII HHTE/JIEKT:

BJIJIETh CIIOCO0AMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIIECCa U Pe3yabTaTa PeIICHHS
MaTeMaTHYECKOM 3a/1aui, CAMOMOTHBAIIUU U PEIICKCUH;



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

® OIlIEHUBAaTh COOTBETCTBUE pe3yibTaTa JIEITeIbHOCTU MOCTABICHHOM 11€JIU U YCIIOBUSM,
OOBSICHATh MPUYMHBI JOCTH)KCHUSI WIM HEIOCTHXKEHUS 1LeJH, HaXOAMUThb OIIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

® BEHIpAXKATh AMOLUU TMPU W3YYCHHH MAaTEMaTHYECKUX OOBEKTOB M (DAaKTOB, IaBATh
SMOIMOHAIBHYIO OLIEHKY PEIICHUS 3a/1a4u.

MNPEIMETHBIE PE3YJIBTATHI

K xonIy 00ydeHus B 8 kiacce 00y4JaronIuiics HOTYyYUT CIICTYIOIINE TPEAMETHBIC Pe3yIbTaThI:
Pacmio3HaBaTh OCHOBHBIE BHU[bI YETHIPEXYTOJIBHUKOB, HMX D3JEMEHTHI, TOJB30BAThCS HX
CBOMCTBaMM IIpPU PEIICHHM TI'€OMETPUYECKHMX 3ajad. PasznuyaTh TpH3HAKM M CBOWCTBA
napajuieniorpaMma, poMm0a U IpsIMOYTOJIbHUKA, OKAa3bIBaTh UX U YBEPEHHO MPUMEHSTH MPU
pelIeHNU TEOMETPUIECKUX 3a/1a4.

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

Brnagets noHsTHEM CpeHEN TMHUU TPEYroJibHUKA U TPalelnu, IPUMEHSITh UX CBOMCTBA IpU
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 3aiay.

Brangets nmoHaTusiMu 1moao0us TpeyroJbHUKOB, KO3(PGUIIMEHTA MOI00MsI, COOTBETCTBEHHBIX
3JIEMEHTOB TOJIOOHBIX TPEYTOJLHUKOB. MIMETh mipecTaBiienne o mpeoOpa3oBaHUM MO00US U
0 nojo0HbIX Qurypax. [lomp3oBaThCsl MpU3HAKAMU TOJ00US TPEYTOJIBHUKOB MPH PEIICHUN
reoMeTpuyYecKnx 3ajad. Jloka3plBaTh M MPUMEHSTh OTHOIIECHUS MPONOPLIUOHAIBHOCTU B
MPSIMOYTOJIBHBIX TpeyrojbHUKax. [[puMeHsaTs mogo0ue B MpakTHUYECKUX 3a/1a4uax.

BeiBoguTe W WCMONB30BaTh MpocTeimme ¢GopMynbl Uil  TUIOMIAAM  TPEYroJbHHUKA,
napajienorpaMma, pom0a U Tpamneuud. BhUUCHATH (pa3aMYHBIMH CIIOCOOAMU) ILIOMIAIh
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 Teopemoit [Tudaropa ams penieHUs reOMETPUISCKUX U MPAKTHYECKHUX 3a7ad.
CTpouTh MaTEMaTUYECKYIO MOIEIIb B MPAKTUUECKHUX 3a]]a4aX, CAMOCTOSTENBHO JeNIaTh YePTEK
Y HaXOJIUTh COOTBETCTBYIOIINE JJTHUHBI.

Bragets moHsTHEM BIMCAHHOTO M IIEHTPAIBHOTO yIJla, YIia MEXIy KacaTelbHOW U XOPJIOH,
ONMMCAaHHOM M BIMCAHHON OKPYKHOCTH TPEYTOJIbHUKA U YETHIPEXYTONbHUKA, IPUMEHSATh UX
CBOMCTBA MPU PEILICHUHU 3a/1a4.

[IpuMeHATh MOTyYeHHbIE 3HAHUS Ha TTPAKTUKE — CTPOUTHh MAaTEMAaTHIYECKUE MOJICTTH JIJTS 3a/1a4
peanbHOM XU3HU U TIPOBOJUTH COOTBETCTBYIOIIME BBIUYMCIICHUS C TPUMEHEHUEM TTOA00US U
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
pa3aMyYHbIE DJIEMEHTBHl IMPSAMOYTOJBHOTO TPEYrOJIbHUKA («pPEUIEHHE MPSIMOYTOJbHBIX



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

[Tonp30BaTbest GopMyIIaMu MPUBEIECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOKIECTBOM ISt
HAax0KJICHUs COOTHOLLIEHUN MEXy TPUTOHOMETPUYECKUMHU BEJIMYUHAMH.

Jloka3plBaTb TEOPEMY CHHYCOB M TEOPEMY KOCHHYCOB, HMPUMEHATh MX JUId HAXOXKIACHUS
pa3NUYHBIX 3JEMEHTOB TPEYrojbHHUKAa («pPELIEHHe TPEYroJbHUKOBY»), IPU pEIIECHUH
reOMETPUYECKHX 3a1ad. [I[puMeHATh [ToTy4eHHbIC 3HAHMS [IPU PELICHUH IPAKTUYECKUX 3a/1a4.
IIpuMeHATH TPUTOHOMETPHUIO B 3aJadaX Ha HAXOXICHUE IUIOLIANH, BBIBOAUTH MU BIIALETh
TPUTOHOMETPHUUYECKUMHU (POpMyIaMHU AJIs IUIOLIAU TPEYTOJIbHUKA, MTapajulenorpaMma, pomoa,
Tpaneuuy, BEIBOAUTE M MIPUMEHATh (popmyny ['epoHa u ¢opmyiny A MIOLMIAIU BBITYKIOTO
YEeThIPEX YT OJIbHUKA.

Nmets npeacraBieHue 0 rOMOTETHH, IPUMEHATH B IPAKTUYECKUX CUTYALUAX.

Hcnonbp3oBate Teopemsl UeBbl 1 MeHenast Ipu pelIeHUH 3a1a4.

Vcnonb30BaTh TEOpEeMbl O BIMCAHHBIX YIVIaX, yIiax MEXAYy XOpAaMHu (CEeKyLIMMH) U yIie
MEXKJY KacaTrellbHOM M XOpJIOM MNpH PEUICHHH TIeOMETPUYECKUX 3adad. Jlokas3piBaTh U
IIPUMEHATH TEOPEMBI O IIPOU3BEACHUM OTPE3KOB XOP/, O IPOU3BEICHNUN OTPE3KOB CEKYIIHX, O
KBaJlpaTe KacaTeabHOM.

Brnanets noHsATHEM KOOPAUHAT Ha IIJIOCKOCTH, pabOTaTh C ypaBHEHHUEM PSAMOI Ha IJIOCKOCTH.
Bnaners monHsTHAMHU yrioBoro kodp¢duimenta u CcBOOOIHOTO dieHAa, IOHUMATh UX
TE€OMETPHUECKUI CMBICT M CBSI3b YIIIOBOTO Ko3(dduumeHTa ¢ Bo3pacTaHHEM U yObIBAaHHEM
JUHEWHOW (YHKUMU. VYMeTh pemarh MEeTOJIOM KOOpIMHAT 3ajjayd, CBSI3aHHBIE C
MapaJuIEIbHOCTBIO U NIEPIIEHIUKYIIPHOCTBIO MIPSAMBIX, IEPECEUECHUEM IIPSIMBIX, HAX0XKICHUEM
TOYEK IIEPECCUCHMUS.

BeIBOIUTE M BIIAJETh YpaBHEHMEM OKPYXHOCTH. lcmomb3oBaTe METON KOOPAMHAT IS
HaXOXKJCHHUs NepeceueHril OKpyKHOCTell M mpsMbIX. Brnagers gopmynamu paccTosiHUS OT
TOYKHM [0 NPsSMOH, IUIOMAAM MapajjiesiorpaMMa B KOOpJIMHATaX, HUMEThb IOHATHE 00
OPHUEHTHPOBAHHOM IIomaay. [1onp30BaTbCcss METOAOM KOOPAMHAT HA TUIOCKOCTH, IPUMEHATH
€ro MPH PEIICHUH T€OMETPUYECKHUX U NIPAKTUYECKUX 3a7ad. I[[puMeHsaTs METOl KOOpAMHAT B
[IPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKUX 3a7adax.

Biagers noHATHEM BEKTOpa. YMETh CKIAABIBATH U BBIYUTATh BEKTOPBI, YMHOXKATh HA YKCIIO,
BJIAJIETh IIpaBUJIAMU TPEYrOJbHHMKA W Iapajuiejgorpamma. Bragete npakTHyecKuMu
MHTEpIpPETALMSAMU BEKTOPOB. YBEPEHHO I0OJIb30BATHCS KOOpAWHATaMH BEKTOpa. Braners
CJIOKEHUEM U BBIYUTAHUEM BEKTOPOB, YMHOXKEHUEM BEKTOpPA HA YHUCIIO B KOOPAMHATAX.
Hwmers mpencrtaBneHue o Oaszuce (Ha IUIOCKOCTH). PackmanpiBaTh BEKTOpHI MO 0Oasucy.
PacknanpiBath BEKTOpPBI CHJI C TOMOLIBIO NPOCHUPOBAHUS W TPUTOHOMETPUUYECKHX
cooTHoweHuH. [IpUMeHSTh MOTy4YeHHbIE 3HAaHUS B IPOCTEUIINX (PU3NUECKHUX 3aauax.
Biagers moHATHEM CKaJspPHOIO MPOU3BEACHHUS BEKTOPOB, IIOHUMATh €ro NeOMETPUYECKUN
CMBIC]I M YBEPEHHO IIOJb30BaThCS €r0 BBIPAXKEHHEM B JECKapTOBBIX KOOpAMHATaX. 3HATh
JTUCTPUOYTUBHOCTH CKAJIIPHOT'O MIPOU3BEJIEHUS U €0 CBSI3b C MpoeluupoBanueM. [IpumMeHsTh
CKAJIIPHOE ITPOU3BEICHNE BEKTOPOB JUIsl HAXO0KJICHHUS JUIMH U YIIIOB. Pemars reomeTpuyeckue
3ala4d C TIOMOIIBIO CKAISIPHOTO Npou3BencHMs. VCnonb30BaTh CKaaspHOE NPOU3BEACHUE
BEKTOPOB B alreOpanyecKux U PU3MUECKUX 3aauax.

Bnagers NOHATHAMM IPABWIIBHOTO MHOTIOYTOJIBHHKA, JJIMHBI OKPYKHOCTH, [UIMHBI IIyTH
OKPY>KHOCTH U paJMaHHON MEpBI YIJIa, BBIYUCIATH ILIOWAAb Kpyra U ero yacrei. [lonnumars
cMbIca ynciaa . [IpuMeHsaTh Nony4eHHbIE YMEHUS [IPU PELICHUH NTPAKTUYECKUX 3a/1a4. 3HATh
UCTOPUYECKHE CBEACHUS 00 U3MEPEHHUHU JITUHBI OKPYKHOCTH U TUIOLIAAN KpyTa.



Nwmets npeacTasienre o npeoOpa3zoBaHUM IJIOCKOCTH, O ABMKEHUSIX. HaxoauTh ocH, EHTPbI
CUMMETpUU (pUryp, HEHTPHI TOBOPOTA, HAXOIUTH KOMIO3UIMH IPOCTEHIINX IPpeoOpa3oBaHuil.
[IpuMeHATH IBMXKEHUSI TNIOCKOCTHU TP PEIICHUN T€OMETPUUYECKUX 3a]1a4.

[IpuMeHsITH NOTy4eHHbIE 3HAHUSI HAa IPAKTUKE — CTPOUTh MaTEMaTUUYECKHE MOJIEIH JUIs 3a/1a4
peaJIbHOM JKU3HU U IMIPOBOJAUTH COOTBETCTBYIOIIME BBHIYMCICHUS C MPUMEHEHHEM MOA00US U
TPUTOHOMETPUYECKHUX (QYHKIIHH (ITOJIb3YACH, T HEOOXOAUMO, KATbKYISITOPOM).
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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 TIOIIAAN
BBIITYKJIOTO YETHIPEXYTOJILHUKA Yepes3
JUarOHAIN M YTOJI MEXKAY HAMHU.
Haxoauts miomanu ¢uryp,
M300pKEHHBIX HA KIIETIATON
Oymare, NCIIOIBH30BAThH pa3OHeHne
(uTypHI Ha YaCTH U TOCTPanBaHUE.
Pa3bupars npuMepsl HCHOIB30BaHUS
BCIOMOTaTeIbHOM TUIOIIAIH IS

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

pELICHHUS TEOMETPHUECKUX 3a7ad.
Haxoauts miomanm nogo0HbIX
¢duryp. Beraucisas ruromiau
Ppa3IMYHBIX MHOTOYTOJIBHBIX (uUryp.
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
YMEHHUS IIPU PELUICHNH NPaKTHYECKUX
3a1a4. 3HAKOMHUTBCS C ICTOPUEH
Pa3BHUTHSI TEOMETPUH

bubnuoreka [TOK
https://m.edsoo.ru/7f415b9
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VTIIbl U 4eTBIPEXYTOJIbHUKH, CBA3AHHBIE C
OKPY>KHOCTBIO

Brmcannsie
LEHTpPaJIbHbIE YIJIbl,
YIOJI MEeXAY

KacaTeJIbHOW U XOp/10i.

Va1 MeXIy XOpaaMu

DopMyIupOBaTH OCHOBHBIE
OIIpEeJIEJICHYs], CBA3aHHBIE C YIJIaMU B
Kpyre (BIUCAHHBIN yrod,
HeHTpaibHBIN yron). Haxoauts
BIIMCAHHBIE YTJIBI, ONMPAIOIIUECS Ha

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




1 CEeKYIIUMHU.
Brcannsie n
OITMCaHHEIC
YEeTBIPEXYTOIbHUKH, UX
MPU3HAKU U CBOKCTBA.
[Ipumenenue 3TUX
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 IOMOIIBIO HH(l)pOBLIX
PECYypPCOB, BIIMCAHHBIC U ONNMCAHHBIC
‘IeTLIpéXyTOJ'IBHI/IKI/I, BBIBOJUTH UX
CBOMCTBA B IIPpU3HAKHU. Hcmons3oBaTh
9TH CBOMCTBA U MIPU3HAKU IPpU
peuicHuur 3aaa4

[oBTopenue, 06o0IIEHNE,

HOBTOpeHI/Ie OCHOBHBIX
TIOHATUH 1 MCETOJ0B

PemmaTs 3a1aun Ha TOBTOpEHME,
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 TpeyronbHyKa 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
[Tono6ue 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. PeluaTtb

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
KoopAauHaT Toukun. BeiBOanTb
ypaBHEHUE NPSMOM U OKPY>KHOCTH.
Bbloenate NnonHbli kKBagpaTt a4ns
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 KoadduumeHTa npsiMmon
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
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BexTopsl

Onpegenexne
BEKTOPOB, CITOXEHNE U
BblYMTAHME BEKTOPOB,

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

Bbubnuoreka I[IOK
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 3agadm ¢
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. MpumMeHsiTb ckansipHoe
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
npaBurbHBIX MHOTOYrONbHUKOB,
HaxoauTb UX SNIEMEHTHI.
Monb3oBaTbCs NOHATUEM ANUHbI
OKPYXHOCTW, BBEAEHHbLIM C
NMOMOLLbIO NPaBUIbHbIX
MHOFOYrofibHMKOB, onpeaensTb
4Yucno , ANMHY OYTU 1 paguaHHyo
mepy yrna. [NpoBogutb nepexog ot
paguaHHon Mepbl yrna K rpagycHon
1 HaobopoT. OnpenenaTe nnowanb
Kpyra. BeiBoauTb chopmynel (B
rpagycHomn 1 paguaHHon mepe) Ans

Bbubnuoreka IIOK
https://m.edsoo.ru/7f415b9
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AONVH Ayr, NnoLwiaaen CeKTopoB U
CermMeHToB. BbluncnaTe nnowaau
Uryp, BKITHOYaOLLUNX 3NEMEHTbI
OKpYXHOCTM (Kpyra). Haxooutb
nnowaan B 3agadax pearnbHON Xn3Hu

JIBI>KEHUS TIIIOCKOCTH

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

Pa3bvpatb npumepsl,
UNNIOCTPUPYIOLLME NOHATUS
awkeHns. opmynmnposatb
onpeaerneHvns napannensHoro
nepeHoca, NoBOpOTa N OCEBON
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). MicnonbsosaTb Ans
NOCTPOEHUS U UCCcregoBaHUN
LndpoBbIe pecypchl

bubnmoteka [IOK
https://m.edsoo.ru/7f415h9
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[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
TPEYToJIbHUKA, TapajlIeIorpamMmM,
PpOoMO, IPSIMOYTOJIBHUK, KBaJIpaT,
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/7f415h9
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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, PAcCTOSIHUE, BEIUYMHA YTIIa,
oAb, nepuMerp. Mcnons3zosaTsb
(hOpMYITBL: TIepUMeTpa U IUIONIA N
MHOTOYTOJIEHUKOB, JUTHHEI
OKPYKHOCTH U IUTOLIATN KPYTa,
00B&Ma MPSIMOYTOJILHOTO
napaienenunena. OnepupoBaThb
MOHSTUSIMU: TIPIMOYTOJIbHAS
cucTeMa KOOpAUHAT, BEKTOD;
HCTIONB30BATh ITU MOHATHS UL
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

34




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

- AnreOpa. 8 kitace: yueOHUK aiist obieoOpasosar. yupexaenunii/ [FO.H. Makaperues, H.I'. Munaiok,
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. [Tox penakuueii C.A.TensgkoBckoro 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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