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HosicHUuTEIbHASA 32N CKA

PaGouast mporpamma mo reomeTpuu (yriayoJaEéHHBIN YPOBEHB) sl 00YJaIOMUXCsl HA YPOBHE
cpenHero obmiero oOpaszoBanmsi paspadorana Ha ocHoBe PI'OC COO ¢ yu€ToM COBPEMEHHBIX
MHUPOBBIX TpeOOBaHUIl, MPEABABIAEMBIX K MaTEeMaTHYECKOMY O0Opa3OBaHHIO, W TpPaauIHii
poccuiickoro o0Opa3oBaHus. Peanusanusi mporpaMMbl MO T€OMETpHH O0ECIEYHBACT OBIIAJCHHE
KJIFOUYEBBIMH KOMIIETEHLUSMHU, COCTABIISIOIIMMU OCHOBY JJII CaMOpPa3BUTUS U HEMPEPHIBHOTO
o0pa3oBaHMs, IEIOCTHOCTh OOMIEKYJIBTYPHOTO, JIMYHOCTHOTO W II03HABATEIBHOTO Pa3BHUTHUS
JUYHOCTH O0YYaroIIUXCs, a Takke ¢ yuyeToM ¢enepaibHoi padoueill mporpaMmel BocnuTanus. B
rporpamMme Mo reOMETPUM YYTEHBI UJEH U MojoxkeHus «KoHuenmuu pa3BUTHS MaTeMaTUYECKOTO
oOpazoBanus B Poccuiickoit Deaepanum».

['eomeTpus sBISIETCS OJHUM U3 0A30BBIX KypCOB HAa YPOBHE CpeIHEro o0Iero oopa3oBanus,
Tak Kak o0ecreuyrMBaeT BO3MOXKHOCTb  M3y4YEHHS  JUCHUUIUIMH  €CTECTBEHHO-HAayYHOMU
HaIpaBJIEHHOCTH U TMPEJAMETOB TYMAaHUTApHOTO UHUKIA. [IOCKONBKY JIOTMYECKOE MBILIUICHHE,
dbopMupyeMoe TpU HU3YYCHHH OOYyYalOUIMMHCS TOHATUHHBIX OCHOB TI'EOMETPHH, IpHU
JIOKA3aTeJIbCTBE TEOPEM U TOCTPOCHUM LEMOYKU JIOTHUYECKUX YTBEPXKJICHUU TPU PEIICHUU
reOMETPUUYECKUX 3aJa4y, YMEHHE BBIIBUTaTb M OIPOBEpPrarb TUIOTE3bl HEMOCPEACTBEHHO
WCIIONB3YIOTCA TPU PEIICHUU 33a7a4 €CTECTBEHHO-HAYYHOTO IHKJIA, B YAaCTHOCTU (U3HUUYECKUX
3azad.

Llenb oCBOCHHS TPOrpaMMBI y4eOHOro Kypca «l'eoMeTpus» Ha YyriryOJIEHHOM YpOBHE —
pa3BUTHE WHIUBUAYAIbHBIX CHOCOOHOCTEH OOy4arommxcs TMpU HU3YYEHHH TEOMETPHH, Kak
COCTaBISIFOLICH TpeAMeTHOW olOmactn «MaTtematuka W HWHPOpPMATHKa» dYepe3 obOecredeHune
BO3MOXXHOCTH TPUOOpETeHHs] M MCHIOJb30BaHUS Oosiee TIyOOKHMX TeOMETPUYECKHX 3HAHWNM U
JNCUCTBUM, CHeNU(DUUHBIX TEOMETPHU, W HEOOXOIUMBIX JUISl YCIHEIIHOTO MPOQECCHOHATBHOTO
o0pa3oBaHMsl, CBSI3aHHOTO C UCTIOJIb30BAaHUEM MATEMAaTUKH.

[IpuoputeTHbIMU 3a7]a4aMH Kypca T€OMETPUHU Ha yriayOJIE€HHOM YPOBHE, PACIIUPSIOMIUMH U
YCUITUBAIOIIUMU Kypc 6a30BOT0 YpOBHS, SIBISIOTCS:

pacumpeHue IpeCTaBICHUS O TECOMETPHH KaK 9aCTH MUPOBOW KYJIBTYPBI U OPMUPOBAHUE
OCO3HAHUS B3aMMOCBS3H T€OMETPHUH C OKPYKAIOIIIM MUPOM,;

dbopMHUpOBaHHE TIPEACTABJICHHUS O TMPOCTPAHCTBEHHBIX (UTypaX Kak O BaXKHEHUIIUX
MaTEMaTHYECKUX MOJIENSIX, MO3BOJISIOIIMX OMUCHIBATh U U3y4aTh Pa3HbIC SIBICHUS OKPY>KAIOLIETO
MUpa, 3HaHWE MOHSITUWHOTO amnmapara 1o paszaeny «CtepeomMeTpus» yueOHOTo Kypca reOMEeTpuu;

dbopMUpOBaHNE YMEHHUS BJIaJIeTh OCHOBHBIMH MOHSTHSIMH O MPOCTPAHCTBEHHBIX (hUTYpax U
WX OCHOBHBIMH CBOMCTBaMH, 3HaHUE TeopeMm, (OpMYyJd W YMEHHWE WX MPUMEHSTh, YMEHHUS
JI0Ka3bIBaTh TEOPEMbI U HAXOUTh HECTAaHAAPTHBIE CIIOCOOBI peIIeHHs 3a/1a4;

dbopMHUpOBaHME YMEHHUsSI paclO3HABaTh Ha 4YEPTEKax, MOJENAX U B peaJbHOM MHUPE
MHOT'OTPaHHUKHU U TeJa BPAILEHUsI, KOHCTPYHUPOBATh T€OMETPUUECKHE MOJIEIH;

dbopmupoBaHUe MMOHUMaHUS BO3MO>KHOCTH AKCHOMAaTHYECKOTO MOCTPOCHUS
MaTEeMaTHYeCKUX TeOopHui, (popMHpoBaHME MOHUMAHUS PONH AKCHOMATHUKUA TpPH TMPOBEICHUU
pacCyXIEHHUI;

dbopMupoBaHHE YMEHHs BIaJeTh METOJAaMHU JOKa3aTEeNbCTB M alTOPUTMOB pPEIICHUs,
YyMEHUS WX TPUMEHSTh, TMPOBOJUTH JOKA3aTeNIbHBIE PACCYXKACHUS B XOJA€ PEIICHHS
CTEpEOMETPUYECKMX 3aJad M 3a7ad C [PaKTUYECKUM CcoJepkaHueMm, (QopMUpOBaHUE
MPEACTABICHUSI O HEOOXOJWMOCTH JIOKA3aTelIbCTB TMpPU OOOCHOBAaHWM MaTEMaTHUYECKHX
YTBEPKJICHUM U POJIM aKCHOMATUKH B MIPOBEACHUM JIETYKTUBHBIX PACCYKIACHUH;

pa3BUTHE W COBEPIICHCTBOBAHWE WHTEIUICKTYAIbHBIX W TBOPYECKHUX CIIOCOOHOCTEH
oOydaromuxcsi, TO3HaBaTeIbHOM AaKTHUBHOCTH, HCCIIEIOBATEIbCKUX YMEHUH, KPUTUIHOCTHU
MBIIICHUSI, UHTEpeca K U3yYEHUIO T€OMETPHH;

dbopmupoBaHue (HYHKIIMOHATLHOW TpPaMOTHOCTH, PENEBAHTHOW T'€OMETPUM: yMEHUs
pacro3HaBaTh MPOSBICHUS TEOMETPUYECKUX TMOHATHI, OOBEKTOB U 3aKOHOMEPHOCTEH B PEaTbHBIX
KU3HEHHBIX CUTYallUSX U MPU U3YyYCHHUH APYTUX yU4eOHBIX MPEIMETOB, IPOSBICHUS 3aBUCIMOCTEN
Y 3aKOHOMEPHOCTEMN, MOJIETMPOBAHUS PEATIbHBIX CUTYAIIMH, UCCIIEIOBAHUS MOCTPOCHHBIX MOJENEH,
WHTEPIPETAIH MOTYYEHHBIX Pe3yIbTaTOB.



OCHOBHBIMHU COZIEPKATEIIbHBIMU JIMHUAMH y4eOHoro Kypca «l'eomerpus» B 10—11 kiaccax
aBisoTcs: «lIpsiMble W MIIOCKOCTH B MpoCTpaHCTBe», «MHororpanHukn», «Tena BpalieHUs»,
«BexTopsl ¥ KOOpAMHATHI B IPOCTPAHCTBEY, «/|BUKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TpeboBaHHE «yMETh OINEPUPOBATH IMOHATUIMU,
pEJIeBaHTHBIMHM T€OMETPUHU Ha YriayOnéHHOM ypoBHe oOydenmst B 10—11 kiraccax, OTHOCHUTCS KO
BCEM COJIEpP)KATEIbHBIM JIMHUSAM Yy4yeOHOro Kypca, a (opMupoBaHHE JIOTUYECKUX YMEHUH
pacripenieniieTcsi He TOJIBKO MO COAEP KATEIbHBIM JIMHUAM, HO U 110 rogam oOyuenus. Conepxanue
o0Opa3oBaHMsl, COOTBETCTBYIOIIEE MpPEIMETHBIM pe3yilbTaTaM ocBoeHuss DenepanbHON paboueit
MPOTPaMMBbIl, pacipeaeEHHBIM 110 ToJlaM 00Yy4eHUs], CTPYKTYPHUPOBAHO TaKUM 00pazoM, YTOOBI KO
BCEM OCHOBHBIM, MPUHIMIHAIBLHBIM BOMpocaM oOyuaroluecss o0paliaiuch HEOJAHOKPATHO. DTO
II03BOJISIET OPraHU30BaTh OBJIA/IEHUE T€OMETPUUECKUMHU NOHITUSAMU U HaBbIKAMU I10CJIE10BATEIBHO
U TMOCTYHaTelIbHO, C COOJIIOICHHEM MPHUHIIMIIA MPEEMCTBEHHOCTH, a HOBBIC 3HAHMS BKJIIOYATh B
OOIIYI0 CHUCTEMY T'€OMETPUYECKHUX IMPEICTABICHUH OOYyJalomuXcs, paciiupsis U yriyosss e€,
o0pa3yst MPOYHbIE MHOKECTBEHHBIE CBSI3U.

[Tepexox K U3y4eHHUIO TE€OMETPUH Ha YrIIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3marb ycioBus Juis auddepeHumanuu  00ydeHHs, IMOCTPOSHUS WHAMBHUIYaTbHBIX
00pa3oBaTEeNbHBIX MPOrpaMM, OOECIICYUTh YrIIyOJIEHHOE N3YUYEeHUE T€OMETPUH KaK COCTaBIISIOIICH
yueOHoro npenmMera «MaTeMaTHKay;

MOJTOTOBUTH OOYYAIOMIMXCS K MPOJOIDKCHHUIO M3YyYCHHS MaTeMaTHKH C Y4ETOM BBIOOpa
Oyayuieit mpodeccun, obecrieuynBasi MPEEMCTBEHHOCTh MEXIy OOIMM U MpodeccrOHAIbHBIM
o0Opa3oBaHHUEM.

Ha usydenne yueObHoro kypca «I'eomerpusi» Ha yriiyonéHHoMm ypoBHe oTBoAuTcs 204 yaca:
B 10 xmacce — 102 vaca (3 gaca B Heneno), B 11 kimacce — 102 gaca (3 gaca B Hezemio).

Cas13b ¢ padoyeii nporpaMMoii BOCIIUTAHUSA IIKOJIbI

Peannzanus BOCOIUTATENBHOTO MOTEHIMAIA YPOKOB T€OMETPUH IPEATOIaraeT clieayrolee:

- YCTaHOBJICHUE JOBEPUTENIbHBIX OTHOIIEHUN MEXAY IeJarornyeckuM pabOTHUKOM U
00y4aroImuMucs, CHOCOOCTBYIOLIMX MO3UTUBHOMY BOCHPHUATHIO OOyYaroIMMHCS TpeOOBaHUN U
poch0 MeAaroruueckoro pabOTHHMKA, MPUBICUYECHUIO MX BHUMAHHS K OOCYKIaeMOH Ha Ypoke
uHpOpMalUY, aKTUBU3ALUY T103HABATEIbHOHN 1S TEIbHOCTH;

- noOyxxJaeHne oO0ydarIuxcsi coOM0JaTh Ha YpPOKe OOIIETNpPUHAThIE HOPMBI MOBEICHUS,
npaBuiaa OOLIEHMS €O CTapIUMHM  ([I€AarorMuyecKUMH  pabOTHMKaMH) M CBEPCTHHUKAMU
(oOyuarorMMucs ), TIPUHIUIIB YIeOHON TUCIUILIHHBI B CAMOOPTaHU3aIINH;

- NPUBJIEYCHNE BHUMAaHMUS OOYYaOLIMXCS K [IEHHOCTHOMY acleKTy M3y4aeMbIX Ha ypoKax
SIBJIGHUH, OpraHu3aiys ux paboThl ¢ MMOJy4aeMoil Ha ypoKe COL[MaJIbHO 3HAYUMOW HHpopMaIuei —
MHUIMAPOBAaHUE €€ 00CYXJIEHHsI, BBICKAa3bIBaHHs O0YYarOIIMMUCS CBOETO MHEHHs IO €€ MOBOJY,
BBIPAOOTKH CBOETO K HEN OTHOILIECHUS;

- UCMOJIb30BAHNE BOCHHUTATENIBHBIX BO3MOKHOCTEH COZep)KaHUs yueOHOro MmpeaMeTa yepes
JEMOHCTpAlMI0  OOy4yarolUMCsi IPUMEPOB  OTBETCTBEHHOI'O, TPaXKJAHCKOTO  IOBEACHUS,
MPOSIBJICHUS YEJIOBEKOIIOOUS U 100pOCepACUHOCTH, Yepe3 MOoA00p COOTBETCTBYIOIUX TEKCTOB IS
YTEHHUs, 3a]1a4 JUIsl peIIeHUs, TPOOJIEMHBIX CUTYyalluil 1151 OOCYXAEHHUS B KJIacCe;

- TpPUMEHEHHE Ha YpOKE HWHTEPaKTUBHBIX (opM paboThl ¢  OOYyYarOUIMMMUCA:
UHTEJJIEKTYaJIbHBIX ~UIP, CTUMYJIUPYIOUIMX I[103HABATEIbHYI0 MOTHBALMIO  OOYyYaroIINXCs;
JUJIAKTUYECKOT0 TeaTpa, IJie TMOJy4YeHHbIe Ha YpPOKEe 3HaHUS OOBITPBHIBAIOTCS B TeaTPAIbHBIX
MIOCTAaHOBKAX; JUCKYCCUN, KOTOPBIE JAIOT 00yUYaroIUMCs BO3MOKHOCTh PUOOPECTH OMBIT BECHUS
KOHCTPYKTHUBHOTO JTMAJIOTa; IPYNIIOBON paboThl WM paboThl B mapax, KOTOpPbIE y4aT KOMaHIHOU
paboTe 1 B3aUMOJICHCTBUIO C IPYTUMH JI€TbMU;

- BKJIIOUYEHHE B YPOK HMIPOBBIX HPOLEAYpP, KOTOPHIE MOMOTAOT IMOAJIEPKATh MOTHBALUIO
oOyJaromuxcs K MOJy4eHUIO0 3HaHUH, HaJa)KUBAHUIO MTO3UTHUBHBIX MEKIMYHOCTHBIX OTHOIICHUN B
KJ1acce, IOMOTaloT YCTaHOBJIECHHIO T0OpoKeIaTeaIbHON aTMoc(epsl BO BpeMsl ypoKa,



- opraHm3auus medcTBa MOTHBHPOBAHHBIX M SPYAMPOBAHHBIX OOYYAIONIUXCSA HaX HUX
HEYCIIEBAIOIIUMHI OJAHOKIACCHUKAMHU, JAIOIIEr0 UM COLUAIBHO 3HAYUMBINA OIBIT COTPYAHUYECTBA U
B3aMMHOM ITOMOIIIH;

- UHULIMHMPOBAHUE WU TOAJIEPKKA MCCIEJOBATENbCKON JEATENBHOCTH O0y4Yarolmxcs B
paMKax peanu3aluyd MU UHIUMBUIYAIBHBIX U IPYNIIOBBIX UCCIEAOBATEIBCKUX IIPOEKTOB, YTO AACT
00yYaroImuMcsi BO3MOXKHOCTb IIPUOOPECTH HABBIKM CAMOCTOSITEJIBHOI'O PEIIEHUs] TEOPETUYECKOH
npoOJIeMbl, TeHEPUPOBAHUS M OQOPMIICHHSI COOCTBEHHBIX HJICH, YBAXKUTEIHHOI'O OTHOIICHHS K
qy)KUM HJesM, OQOpMIIEHHBIM B pa0oTax Jpyrux ucciefoBaTesiell, HaBblK yOIMYHOIO
BBICTYIUICHHUS [IEpe]l ayIUTOPUEHN, ApIyMEHTUPOBAHUS U OTCTAaUBAHUS CBOEU TOUKU 3PEHHUS.

Pe3ynbpTarhl eauHCTBAa Yy4eOHOM M BOCIUTATEIbHOM NEATEIBHOCTH OTpPaKeHbl B pasjeie
paboueii mporpammbl «JIMUHOCTHBIE PE3yJIbTATh HA YPOBHE CPEIHETO 00IIero 0Opa3oBaHus.

®opMBbI peaiu3alii BOCIUTATEIHLHOI0 MOTEHIHAIA
yueOHoro kypca «I'eomerpusi. Yriy0JieHHbIH YPOBEHb)

VYcTraHaBnMBaTh JOBEPUTEIbHBIE OTHOILICHUS
MEXy YYUTEIEeM U 00yJaroIumcs,
CIOCOOCTBYIOIIMX TTO3UTUBHOMY BOCTIPHSITHIO
y4yaluMucs TpeO0OBaHUN M IPOCHO yUUTENst

[TpuBnekaTh BHUMaHHE 00YYAIOIIUXCS K
o0cyxmaemMoii Ha ypoke uHGOpMaIli,
AKTUBH3AIMH [T03HABATEIPHON JIEATEILHOCTH
oOyyaromuxcs

[ToGy>xxnaTe oOyJaromxcsi CoOOI01aTh Ha
ypOKe OOIIETPUHATHIE HOPMBI IOBEICHHS,
npaBuiia OOIIEHUSI CO CTapIIUMU (YUUTEISIMN)
U CBEpCTHUKAMHU (00yUYaIOIUMHUCS)

Opranu3oBbIBaTh padbOTy 00Yy4arOIIUXCS C
COLIMAJIBLHO 3HAYUMOM HH(pOpMaLKEH 110
MTOBOJTY ITOJTy9aeMOl Ha YPOKE COIHAIILHO
3HaYUMOM HH(pOpMaLMK — 00CYKAATh,
BBICKA3bIBaTh MHEHUE

[TonnepkuBaTh B AETCKOM KOJIJIEKTHUBE
JIeTIOBYIO, IPYXKETO0HYI0 aTMOCchepy

[ToOyxate oOyuaronmxcs coom0aaTh Ha
YPOKE PUHIIUIIBI YIeOHOU TUCIUILINHBI U
caMOOpraHu3aIuu

WNuunumrpoBats 00yvarommxcs K 00CyXISHHIO,
BBICKa3bIBAHUIO CBOEI'O MHEHUS, BBIPAOOTKE
CBOEr0 OTHOLLIEHUS IO MOBOJLY MOJIy4aeMOl Ha
yYpOKe COLIMaIbHO 3HAaUMMON HHPOpPMALIUU

COTPYIIHI/I‘-IaTI) C ApYIvMMHU neAarorutdycCKuMu
pa6OTHI/IKaMI/I " IPYIr'UMHU CIICUaJINCTaMU B
PCIICHUH BOCIIUTATCIIBHBIX 3a1a4

CTpOI/ITI) BOCHI/ITaTeJII)HYIO OCATCIIBHOCTH C
YYETOM KYJbTYPHBIX PA3IU4UN JETeH,
HOHOBO3paCTHBIX nu I/IH)II/IBI/II[yaJ'II)HI)IX
0COOEHHOCTEH

CoznaBath B yueOHbIX Ipynnax (kiacce,
KpYXKe, CeKLIUH U T.I1.) pa3HOBO3pPACTHBIE
JIETCKO-B3POCIIbIE OOIIHOCTH 00yYaromuxcs

[IpuBnekaTh BHUMaHUE 00YUAIOIIUXCS K
LIECHHOCTHOMY aCIEKTY U3y4aeMBbIX Ha YPOKE
SBJICHUUW, IOHATUHI, TPUEMOB

YpaBiarh yueOHbIMU TPYTIIIAMU C IEIIBIO
BOBJICUECHHUS 00YYArOIUXCs B IPOLIECC
o0OyueHusl U BOCIIUTAHUS, MOTUBUPYS UX
y4eOHO-T103HaBaTEIbHYIO 1E€ATEIbHOCTh

AHanM3upoBaTh PeaTbHOE COCTOSIHUE JIET B
y4eOHOM KJ1acce/Tpymnie

OpFaHI/ISOBLIBaTB OKCKYpPCHHU, TOXOObI 1
OKCIICAWIINHA U T.II.

HaxoauTh IeHHOCTHBIN acCleKT y4eOHOTO
3HaHUS U HHPOpPMAIUH, 00eCTIeYnBaTh €T0
MOHUMaHUE U TIEPEKUBAHUE 00 YIAIOIIIMUCS

3amuuiaTh JOCTOMHCTBO U UHTEPECHI
o0yyJaroImuxcs, HOMOraTh JeTSIM, OKa3aBILIUMCSI
B KOH()JIUKTHOM CUTYyallUU W/WIH
HeOJaronpusITHBIX YCIOBUSIX

Opeanu3zoevieams uiedhcmeo MOMUSUPOBAHHLIX U IPYOUPOBAHHBIX 0OVUAIOWUXCA HAO UX
Heycnesanuwumu 0OHOKIACCHUKAMU, 0aloujee 00y4aruumcs COYyUaibHO SHAYUMbIU ONbIm
compyOHU4ecmea U 63auUMHOU NOMOUWU

Opraan30BbIBaTh M) CTBO MOTHBUPOBAHHBIX
o0yJaronuxcsi HaJl UX HEYCIEBAIOIUMHU
OJTHOKJIACCHHKAMH, JAI0IIee 00 yIaroIIIMCs
COLMAIIBHO 3HAYUMBII ONBIT COTPYAHUYECTBA U
B3aMMHOM ITOMOIIIH

Oprann30BbIBaThH MEPCTBO IPYAUPOBAHHBIX
oOyJaromuxcsi HaJl UX HEYCIEBAIOIUMU
OJTHOKJIACCHUKAMHU, JaroIiee 00yJarommmMcs
COLMAJIbHO 3HAYMMBIN ONBIT COTPYAHUYECTBA U
B3aMMHOM ITOMOIITH

NHunmupoBath 1 NoaAepKUBATh

WHumupoBath U MO IEP)KUBATH




UCCIEN0BATENbCKYIO NEATEIBHOCTD
00y4aromuxcs B paMKax pearu3aii UMU
UHIUBUYAJIbHBIX U TPYIIIOBBIX
UCCIIE0BATEIbCKUX IIPOCKTOB

HCCIIE0BATEIIbCKYIO ACSATENHHOCTD
o0yJaroImuxcs B paMKax peanu3aii UMU
WHJIMBUIYAIBHBIX U TPYIIIOBBIX
HCCIEA0BATEIIbCKUX MPOEKTOB, YTO JACT
00yJaronmMcs BO3SMOKHOCTh TPHOOPECTH
HaBBIK yBaxcheanoro OTHOLICHUSA K ‘Iy)KI/IM
uaesM, ohOpMIICHHBIM B paboTax APYyrux
HCcliegoBaTeIe

MHnnuupoBaTh U OANEPKUBATH
UCCJIEIOBATEIbCKYIO AESITEIbHOCTD
00y4aroIuXxcs B paMKax pean3alui UMU
MHAUBUIYAJIbHBIX U TPYIIIOBBIX
HCCIIEOBATEIbCKUX IIPOEKTOB, YTO JACT
00y4aromuMcsi BO3MOKHOCTb PUOOpecTH
HaBBIK [TyOJINYHOT'O BBICTYIUIEHUS Mepest
ayIMTOpuell, apryMEeHTUPOBAHUS U
OTCTanBaHUsS CBOEH TOUKH 3PECHHUS

WHunmmnpoBaTh 1 MOAIEP)KUBATh
UCCIIEI0BATENbCKYIO 1€ TEIbHOCTD
00y4Jaromuxcs B paMKax pealn3aluil MU
UHAUBUAYAJIBbHBIX U I'PYIIIIOBBIX
UCCIIeIOBATEIbCKUX IPOEKTOB, YTO JACT
00y4aromMMCsi BO3MOXKHOCTh IIPHOOPECTH
HaBBIK CAMOCTOSITEIILHOTO PELICHUS
TEOPETUYECKOI MPOOIIeMBbI, HABBIK
reHepupoBaHus U 0HOPMIICHHSI COOCTBEHHBIX
I/II[CfI, HAaBBIK YBAXXUTCJIIBHOI'O OTHOIICHUS K
9y)KUM UAEsM, 0pOPMIIEHHBIM B paboTax
JPYTUX UCCIIE0BATENIEH, HaBbIK TyOIMYHOTO
BBICTYIUICHHS TIEpe]l ayAUTOpHEH,
apryMEHTUPOBAHMS U OTCTAMBAHUS CBOCH
TOYKH 3PCHUS

Peanuzoevieamsv socnumamenvhbie 603MOHCHOCIU 8 PA3TUUHBIX 8UOAX O€sMENbHOCU
ooyuarouuxcs

Peann3oBbIBaTh BOCIIUTATEIBHEIC
BO3MOXXHOCTH B Pa3JIMYHBIX BUIAAX
JeSITeTbHOCTH 00YUYaIOMINUXCSI CO CIIOBECHON
(3HAKOBOI) OCHOBOM: CaMOCTOsITEIbHAs paboTa
¢ y4eOHHKOM, paboTa ¢ HAy4IHO-TIOMYJISIPHON
JUTEepaTypoii, 0TOOp U CpaBHEHHE MaTepuaa
110 HECKOJIBKUM HCTOYHHKAM

Peann3oBbIBaTH BOCIIUTATEIBHBIC
BO3MOKHOCTH B Pa3JINYHBIX BUAAX
JESITeTbHOCTH 00YUYarOIINUXCsI CO CIIOBECHOM
(3HAKOBOW ) OCHOBOW: BBIBOJIBI M
JI0Ka3aTenbCcTBO (popmyit, aHanmu3 Gopmy,
peLIeHNE TEKCTOBBIX KOJMUECTBEHHBIX U
Ka4yeCTBEHHBIX 3a/1a4, BHIITOJHEHHUE 3aaHUH 110
pa3rpaHUueHHIO TOHSITHI

Peann3oBEIBaTE BOCITUTATEILHEIC
BO3MO>KHOCTH B Pa3JIM4YHBIX BUAAX
JEATeTFHOCTH O0YUYAIOIINXCSI CO CIIOBECHOU
(3HAKOBOI1) OCHOBOI1: CIylIIaHUE U aHATH3
BBICTYIJIEHUI CBOMX TOBapUIIEH

PeanuzoBbiBaTh BOCIMTATEIBHBIE
BO3MOKHOCTH B Pa3IUYHbIX BUJAX
JESTETLHOCTH O0YYAIOIINXCSI CO CIIOBECHOM
(3HAaKOBOI) OCHOBOM: CHCTEMAaTH3aIlUs
y4ueOHOro Marepuana

Peanu3oBeiBaTh BOCIUTATEIbHBIE
BO3MO>KHOCTH B pa3JIM4HbIX BUJAX
JeSITeIbHOCTH 00yUaroIIUXCsl HA OCHOBE
BOCTIPUATHUS AJIEMEHTOB JIEHCTBUTEIBHOCTH:
HaOJr0IeHUE 3a IEMOHCTpAIMel yuuTess,
IPOCMOTP y4eOHBIX (PUIHLMOB

Peann3oBeIBaTh BOCIUTATEIbHBIE
BO3MOKHOCTH B pPa3JIMYHbIX BUJIAX
JeSITeIbHOCTH 00yUaroIIHUXCsl HA OCHOBE
BOCHPHUSATHS FIEMEHTOB JI€HCTBUTEIBHOCTH:
aHaJn3 NPOOJIEMHBIX CUTYyallui

Peanu3oBbiBaTh BOCIUTATENIbHbBIE
BO3MOYKHOCTH B Pa3JIMYHBIX BHAX
JeSITeIbHOCTH 00yUaroIKXCsl HA OCHOBE
BOCITPUSITHS DJIEMEHTOB JICUCTBUTEIIBHOCTH
W3YyYEHHE yCTPOKCTBA TPHOOPOB IO MOJIETISIM 1
YepTeRaM

IIpoexmuposamv cumyayuu u coobimusl, pazeusaroujue IMOYUOHANIbHO-YEHHOCMHYIO chepy
0byuarowe2ocst (Kyibmypy nepesrcusanuil U YeHHOCMHble OPUeHMAayuu pebenKa)




[TpoekTHpOBATh CUTYallUU ¥ COOBITHS, [TpoekTHpOBaTh CUTYAIIMH U COOBITHS,
Pa3BHUBAIOIIME YMOIIMOHATBHO-TIEHHOCTHYIO Pa3BHUBAIOIINE KYJIBTYPY NEPEKUBAHUN U
chepy oOyuaromierocs IIEHHOCTHBIC OPUEHTAIIMU PeOCHKa
Onupambucs Ha HCUSHEHHBLU ONbIM/YEHHOCIHbIE OPUEHMUPbL 00YYAIOWUXCS C Y4emOoM
B80CNUMAMENbHBIX 0A308bIX HAYUOHATLHLIX YeHHnocmetl (BHL])

OnupaThCs Ha KU3HEHHBIN OTIBIT OnupaThcs Ha IEHHOCTHBIE OPUEHTUPDI
00yJaronmxcs C y4eTOM BOCIIMTATEIbHBIX 00yJaronuxcs ¢ y4eTOM BOCIIUTATEIbHBIX
0a30BbIX HalMoHaNbHBIX leHHocTel (BHI) 0a30BBIX HAIMOHAIBHBIX IeHHOocTel (BHII)
OnupatbCs HAa )KU3HEHHBIN OTBIT Onupasce Ha )KU3HEHHBIN OIBIT
00yyJaromuxcs, IpUBOJIA J€HCTBEHHbIC 00yJaroIuXCcsl, YTOYHSISI YTO OHU YUTAIOT, YTO
npuMepsbl, 00pasbl, MeTadopsl — U3 OJIM3KUX UM | OHH CIYIIAIOT, BO YTO OHU UTPAIOT, O YEM
KHUT, (PUIIEMOB, MYJIbTHKOB, KOMITBIOTEPHBIX TOBOPSAT HAa MEPEMEHAX, O YEM YaTATCA B

urp cerax”?

Brikazatb cBOW HHTEpEC K YBICUCHHUSIM, AKIICHTUPOBAaTh BHUMaHUE O0yUYaIONIXCs Ha
Me4TaM, )KU3HEHHBIM TUTaHaM, IpobeMamM HPaBCTBEHHBIX ITPOOJIEMax, CBSI3aHHBIX C
JETeH/00yJaronuxcsi B KOHTEKCTE COACPXKAHUS | HAYIHBIMH OTKPBITUSMHU, U3y4aeMbIMH Ha
yueOHOro npeaMera ypoKe

[IpuBneus BHUMaHHE 00YYAIOIIUXCS K [Tomoub 0O0yuaromMMcs B3TJISIHYTh Ha
ryMaHUTapHBIM MpobieMam o01ecTBa y4eOHBIN MaTepua CKBO3b IPU3MY

4eJIOBEYECKOU [IEHHOCTU

BocnutheiBaTh y 00y4aronmxcs 4yBCTBO
YBaKCHHS K JKU3HH JPYTHUX JIFOJICH U )KU3HU
BOOOIIIE

Pa3BuBath y oOyuaromuxcs mo3HaBaTeIbHYIO Y4uTHIBaTh KyJIbTYpHBIE Pa3IUUUs
AKTUBHOCTH, CAMOCTOSTEIIBHOCTh, HHUIIUATUBY, | O0YJarOIIUXCS, IT0JIOBO3PACTHEIC H

TBOpPYECKHE CIIOCOOHOCTH WHAMBUyaJIbHble 0COOEHHOCTH JleTel

®opmMupoBaTh y 00y4aromuXcs KyJIbTypy ®opMupOBaTh Y 00YJaIOIIUXCS TPAKIAHCKON

310pOBOT0O M 0€30MacHOro o0pasa KU3HU MO3UIIMHU, CTIOCOOHOCTH K TPYZy U )KU3HU B
YCJIOBHUSIX COBPEMEHHOT'O MUpa

OObmarbes ¢ oOydarouMucs (B Juaore), MopenupoBaTh Ha ypOKE CUTyalUU IS

IIPU3HABATh UX JOCTOMHCTBA, IOHUMATh U BBIOOpA MMOCTYIKA 00y4aroIUMHUCA (TEKCTHI,

MPUHUMATDH UX uH¢porpaduka, BUJIE0 U JIp.)

Peann3oBeiBaTh Ha YpOKax MOTHUBUPYIOIIHAN CoznaBaTh JOBEPUTENBHBIN IICUXOIOTUYECKHM

MOTEHIIMAT FOMOpa, pa3psHkKaTh HAPSDKEHHYIO | KIIMMAT B KJlacce BO BpeMsl ypoKa
00CTaHOBKY B KJ1acce

Coaep:xanue 00yueHust
10 kaacc

IIpsiMBbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbI€ IOHATHA cTepeoMeTpun. Touka, mpsMasi, I0CKOCTh, MpocTpaHCcTBO. [ToHsTHE 00
aKCMOMAaTHYECKOM IOCTPOEHUH CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX.

B3aumHoe pacnosiokeHue NpsIMBIX B IPOCTPAHCTBE: MEPECEKAIOLIUECs], NMapauleIbHbIe U
cKpemuBaromuecs npsamsie. [IpusHakn ckpemmBarommxcs npsamsix. lapamiensHocTs MpsAMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE: MapajlielbHble MpsSMble B MPOCTPAHCTBE, MApPAICIBHOCTh TPEX
MPSIMBIX, TAPAJUIEIBHOCTD MPSMON U IIIockocTu. [lapannenbHoe U EHTpabHOE NIPOEKTUPOBAHUE,
n3zobpaxenue ¢puryp. OCHOBHbIE CBOWMCTBA MapaJlJIeIbHOTO MpoeKkTHpoBanus. M3o0paxenue Guryp
B NApaUIEIbHOM MPOEKUMH. YTl C COHANPABIECHHBIMU CTOPOHAMHM, Yrojl MEXKIY HpPSIMBIMU B
npocTtpaHcTBe. [TapannenbHOCTh MITOCKOCTEN: NapajliebHbIEe TIJIOCKOCTH, CBOMCTBA MapaslieIbHbIX
ockocteil. [IpocTeiinie npocTpaHCTBEHHBIE (PUTYPBI HA MIIOCKOCTU: TETPAdIp, NapajiesIenumne],
MOCTPOEHUE CEUYEHHUI.

[leprieHAUKYIAPHOCTD NPSMOM U MIOCKOCTH: NEPIEHIUKYIIPHBIE NIPSAMBIE B IPOCTPAHCTBE,
MIpsAMBIC TTAPaJUJICIBHBIC W TMCPIICHAUKYIAPHBIC K IINIOCKOCTHU, HNPHU3HAK MNECPHCHAUKYIISAPHOCTH



IpsIMOM W IUIOCKOCTH, TEOpeMa O MPAMON NEPHEHAUKYIIPHONH IUIOCKOCTH. OpTOroHaiabHOE
IIpoeKTHpoBaHue. [IepneHIuKynap U HaKJIOHHBIE: PACCTOSHUE OT TOYKH A0 INIOCKOCTH, PACCTOSHUE
OT MPSIMOM JI0 MJIOCKOCTH, MPOEKIHS (GUTYpPBl HA IIOCKOCTh. [lepneHIuKyIIpHOCTD IIIOCKOCTEH:
IIPU3HAK NEPIECHIUKYIIPHOCTU ABYX IUIOCKOCTer. Teopema o TpéX nepneHIuKysapax.

VYrisl B IPOCTPAHCTBE: YOI MEKAY NMPSMOM U INIOCKOCTBIO, JIBYTPAHHBIN YIoJl, JIMHEHHbBIN
yroJl JBYTpaHHOro yria. TpEXrpaHHBId M MHOrorpaHsble yriel. CBOWMCTBAa IUIOCKHX YIJIOB
MHOrorpaHHoro yria. CBOHCTBa IUIOCKUX U JABYI'PAHHBIX YIJIOB TpEXrpaHHOro yria. Teopembl
KOCHHYCOB ¥ CHHYCOB JUIsl TPEXTPAHHOIO yIJIa.

MHororpaHHuKu

Buael MHOrOrpaHHMKOB, pa3BEPTKa MHOTorpanHuka. [Ipusma: N-yronpHas npusma, npsmas
M HAKJIOHHAas TPpU3MbI, OOKOBass H TMOJHAs TOBEPXHOCTh mpu3Mbl. [lapamienenumnen,
IPSIMOYTOJIBHBIN MapajuleNienine] M ero cBoicrBa. Kparwaimue InyTM Ha IOBEPXHOCTH
MHOTOTpaHHUKa. Teopema DOiinepa. I[IpoctpancrtBennas Tteopema Iludaropa. IMupammpma: n-
yrojipHasi MUpaMuia, NpaBuWiIbHAs M yced€HHas nupamubl. CBoiicTBa pébep U OOKOBBIX I'paHEH
IpaBWIbHON nHUpaMubl. [lpaBuiibHBIE MHOTOTPaHHMKM: IpaBUJIbHAs IpU3Ma M IPaBUJIbHAS
UpaMyu/a, IpaBuiibHas TPEyrojbHas MUpaMUa U MPaBUIbHBIN TeTpasap, kyO. IlpeacraBienue o
IIPaBWJIbHBIX MHOTOTPAaHHHUKAX: OKTa’3Ap, 10AEKadp U UKOCAIP.

Bbruucnenyne 31eMEHTOB MHOTOTPAaHHUKOB: p&Opa, nuaroHanu, yrisl. Ilnomans OoxoBoi
MOBEPXHOCTH M TIOJTHOM MOBEPXHOCTH MPSIMOM MPHU3MBI, IUIOMIA b OCHOBAHMIA, TeOpeMa 0 OOKOBOM
MOBEPXHOCTU HpAMOM mpu3Mbl. [lnomans OGOKOBONH MOBEPXHOCTHM M IMOBEPXHOCTH IPABUIBLHOMN
MMpaMM/JIbl, TEOpEMA O VIO YCeUEHHONW TUPAMUIBL.

CuMMeTpuss B IPOCTPAHCTBE. OJIEMEHTbl CHUMMETPUM IPaBUWIBHBIX MHOTOIPAHHUKOB.
CumMerpusi B NOpPaBUJIBHOM MHOTOTpaHHHMKE: CHMMETpHs Mapajulejienunena, CUMMETPHUs
IIPaBWIBHBIX IIPU3M, CHMMETPHS IIPABUIIbHONW TUPAMHUIBL.

BexkTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

[ToHsiTHsI: BEKTOpP B IPOCTPAHCTBE, HYJIIEBOM BEKTOP, AJINHA HEHYJIEBOIO BEKTOPA, BEKTOPBI
KOJUIMHEApHbIE, COHAIPABJIEHHbIE M MPOTHBOIIOJIOKHO HAIpaBlIEHHbIE BEKTOphl. PaBeHCTBO
BEKTOPOB. JIeHCTBUS C BEKTOpaMM: CJIOKEHHUE W BBIUMTAHUE BEKTOPOB, CyMMa HECKOJBKHX
BEKTOPOB, YMHOXKE€HUE BEKTOpa Ha yuciio. CBONCTBA Cl0XKEHHSI BEKTOpoB. CBONCTBA YMHOXKEHUS
BEeKTOpa Ha uncio. Ilonarne komruianapasle BEKTOphI. [IpM3HaK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamwrenenumnena. Teopema O pa3IOKEHUM BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTopaM. lIpsMoyronpHas cucrema KoopauHaT B mpocTpaHcTBe. KoopauHatsl BekTOpa. CBs3b
MEX1y KOOpAMHATaMU BEKTOpa M KOOpAMHATaMHU TOYEK. YTON Mexay Bekropamu. CkaispHoe
IIPOU3BEIEHUE BEKTOPOB.

11 kaace

Tesa BpaieHus

[TonsTus: UUIMHApPUYECKAss MOBEPXHOCTb, KOHUYECKass IOBEPXHOCTh, cdepuueckas
MOBEPXHOCTh, 00pazyromue noBepxHocTei. Tena BpalieHus:: TUIMHIDP, KOHYC, YCEYEHHBIN KOHYC,
chepa, map. B3aumHoe pacmnoniokeHue cepbl U TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe.
N300pakeHue Tea BpalleHUs Ha MI0CKOCTU. Pa3BépTka nunuHapa 1 KkoHyca. CuMmMeTpus chepsl U
mapa.

O6BvéMm. OcHoBHBIE cBoHcTBa 00BEMOB Ten. Teopema 00 00BEME MNPSIMOYTOIBHOTO
napajuienenunena v ciueActBus u3 He€. OOBEM NpsIMOM M HAKIOHHOW MPU3MBI, LWIMHJIDA,
nupaMuibl 1 KoHyca. O6bEM mapa U mapoBOro CErMeHTa.

KomOunanuu Ten BpallleHuss M MHOTOrpaHHUKOB. [Ipu3ma, BhucaHHass B IWJIMHID,
olnucaHHas okoyo nuianHapa. [lepeceuenne cheps! U mapa ¢ miockoctero. Kacanue mapa u chepsl
IJI0CKOCThIO. [lOHATHE MHOrOrpaHHUKa, OIMUCAaHHOTO OKOJIO cdephl, cdepbl, BIUCAHHON B
MHOTOTPaHHUK WJIN TEJIO BPALIEHUS.

[Tnomane MoBEepXHOCTH LWIMHJIpa, KOHyca, Iiomanb chepel u e€ uvacredd. IlomoOue B
npoctpancTBe.  OTHomieHWe  00BEMOB, IJIOMIAJEH  MOBEpPXHOCTEM  MOAOOHBIX  QUTryp.
[IpeoOpa3oBanue mnonoOusi, romoreTHs. PerieHune 3agady Ha IUIOCKOCTH C HCIOJIb30BaHHEM
CTEPEOMETPUYECKUX METOJIOB.



ITocTpoeHne cedeHnii MHOIOIPaHHUKOB U T€J BPALLEHUS: CEYEHUs] UIMHApA (TapaiieabHO
U TEPIEeHIUKYISIPHO OCH), CeUeHHUs KOHyca (MapajiesibHble OCHOBAaHHUIO M TMPOXOMAIIUE uepe3
BEpILMHY), CEYEHUs IIapa, METOJbl IOCTPOEHMS] CEYEHHUH: METOJ CIIEI0B, METOJ BHYTPEHHEIrO
MIPOEKTUPOBAHMSI, METOJI IEPEHOCA CEKYIICH MITOCKOCTH.

BexkTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

Bektopsl B npoctpancTBe. Onepanuu Haja BEKTOpaMu. BekTopHOe yMHOMXEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOTO YMHO€HUsA. lIpsMoyrosbHas cuCTeMa KOOpAMHAT B IPOCTPAHCTBE.
Koopnunatsl Bektopa. Pasznmoskenue Bektopa mo 0Oasucy. KoopanHaTHO-BEKTOpPHBIM METOH MpH
pELIEHNN TEOMETPUUYECKUX 3a/1a4.

JBHKEeHHUs B MPOCTPAHCTBE

Jsuxenns mpocrpancTBa. OtoOpaxenus. J[BmkeHus u paBeHcTBO (puryp. OOmue cBoiicTa
IBUKEHUM. Buapl ABWOKEHUI: mNapajuleNbHBIM MEpPeHOC, LEeHTpajlbHAs CHUMMETPHS, 3epKallbHas
CHMMETpUs1, TIOBOPOT BOKPYT IpsiMoii. [IpeoOpazoBanus moxodus. [Ipsmas u cdepa Ditnepa.

IlnanupyemMble pe3yJbTAaTbhl OCBOEHHUSI Y4eOHOro Kypca «reomerpusp» (yrury0JeHHbIH
YPOBeHb) Ha YPOBHE CpeHero 001ero 00pa3zoBaHus

JINYHOCTHBIE Pe3yJIbTAThI

1) rpa:kianckoe BociMTaHME:

c(OPMUPOBAHHOCTh ~ TPAKIAHCKOM TMO3UIMHM  OOydYarolmierocs Kak aKTHMBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCHICKOro OOIIECTBA, MPEACTaBICHHE O MAaTEMAaTHYEeCKHUX OCHOBaX
(GYHKIIMOHUPOBAHMS PA3NUYHBIX CTPYKTYp, SIBICHMI, MPOIENyp TpakJaHCKOro OO0IIecTBa
(BBIOOPBI, OMPOCHI W JIPYroe), YMEHHE B3aMMOJIEWCTBOBATH C COIMAIBHBIMH WHCTUTYTaMH B
COOTBETCTBHUH C UX (PYHKIMSIMH U Ha3HAYCHHUEM;

2) naTpuoTHYECKOE BOCTIMTAHUE:

c(hOpPMUPOBAHHOCTh POCCUMCKON TPa)KTaHCKOW HICHTUYHOCTH, YBRKEHUS K MPOLUIOMY U
HACTOSIIEMY POCCHUUCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOLICHHE K JOCTHKEHHUSIM POCCHUCKHX
MaTe€MaTUKOB U POCCUUCKON MaTEMaTUUYECKOM IIKOJIbI, UCIIOJIb30BAHUE ITUX TOCTUKEHUHN B IPYIUX
HayKaX, TEXHOJIOTHSIX, cepax SKOHOMUKU;

3) AYXOBHO-HPABCTBEHHOE BOCIMTAHHUE:

OCO3HAHWE  JyXOBHBIX  IICHHOCTEH  pPOCCHICKOTO  Hapoma, chopMHpOBAaHHOCTH
HPaBCTBEHHOI'O CO3HAHMS, 3TUYECKOrO IOBEJECHHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHHUEM
JTOCTIKEHUM HAyKW M JeATEIbHOCTHIO YUYE€HOTO, OCO3HAHME JIMYHOTO BKJIaJa B TMOCTPOCHHUE
YCTOMYHUBOTO OYIYIIETo;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE OTHOILIEHHE K MUPY, BKJIIOYAs 3CTETUKY MAaTeMaTUYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3a/ay, PEUIEHUU, PACCYXKACHUH, BOCIPUUMUYMBOCTh K MAaTEMAaTHUYECKHM aCIeKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTHYECKUE 3HAHUSI B HHTEpecax 3J0POBOTO U
0e3omacHOro o0pa3a KU3HH, OTBETCTBEHHOE OTHOIIIEHUE K CBOEMY 3J0POBBIO (3/I0POBOE MUTAHUE,
cOanmaHCHUpPOBAaHHBINA PEXXUM 3aHATHI U OTIbIXA, peryisipHas (pusudeckas akTHBHOCTD), (hU3HUECKOE
COBEPIIICEHCTBOBAHMUE TIPH 3aHATUAX CIIOPTUBHO-03/I0POBUTEIHLHOMN JIESITEIIBHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTh K TPYAY, OCO3HAHHE IEHHOCTH TPYIOJIIOOWS, HHTEPEC K Pa3IHYHbIM chepam
npodecCHOHALHON NeATEeIhbHOCTH, CBSA3aHHBIM C MATEeMATHKOW W €€ MPUIOKCHHUSIMH, YMEHHUE
COBEpIIIAaTh OCO3HAHHBIN BRIOOP OynyIiei nmpodeccuu U peaan30BbhIBaTh COOCTBEHHBIC KU3HEHHBIC
IJIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTUYeCKOMY OOpa3oBaHHUIO M CaMOO0Opa3OBaHUIO Ha
MPOTSDKEHUHM BCEH KU3HHM, TOTOBHOCTh K AKTHBHOMY YYAacTHIO B PEUICHWU MPAKTHUYECKUX 3a7ad
MaTeMaTUYeCKOW HaNpaBIE€HHOCTH;

7) IK0JI0rMYecKoe BOCIIMTAHUE:

c()OPMUPOBAHHOCTh  DKOJIOTMUECKON  KYIbTYphl, TOHUMAaHHE BIUSHUS  COIMAIBHO-
SKOHOMUYECKHUX TPOIECCOB HAa COCTOSHHE TPUPOJHOM U COLMAIBHON Cpeibl, OCO3HAHHE



F.HO6EL]IBHOFO XapaKkTepa 3KOJIOTrMYCCKUX HpOGHGM, OpuCHTAalMA Ha MPUMCHCHHUC MATCMATUUYCCKHUX
3HAHUU JJIS pelIeHusl 3aa4 B 00JIaCTH OKpY’Kalollel cpeibl, MJIaHUPOBAHUE MMOCTYIKOB U OIICHKU
MX BO3MOXHBIX IOCJIEICTBUI JJIs1 OKPYKAIOILIEH CPEIbL;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIIECTBEHHOH MPaKTUKU, TOHUMaHHE MaTeMaTUYECKON HayKH Kak cephl ueroBeuecKoin
ACATCIIBbHOCTH, 3TAaIlOB eé Pa3BUTHA U 3BHAYUMOCTU AJId pa3BUTHUA HUBUIIU3allUU, OBJIAJCHUC A3BIKOM
MaTEeMaTUKd W MaTeMaTH4YeCKOM KyJIbTypoll Kak CpeICTBOM TIO3HaHHUS MHpa, TOTOBHOCTh
OCYHICCTBJIATDL MPOCKTHYIO U UCCICAOBATCIILCKYIO ACATCIIbHOCTL MHANBUAYAJIbHO U B I'PYIIIC.

MeTtanpeamMeTHblie pe3yJabTaThl

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3zoBble Jloruveckue 1ecTBUA:

BBISIBJISITH W XapakTEpHU30BaTh CYHIECTBEHHBbIC IMPU3HAKKM MaTEeMaTHUYEeCKUX OOBEKTOB,
MOHSTHIA, OTHOLICHUH MEXy MOHATUSAMH, (DOPMYITHPOBATH ONPEACTICHIUS OHITHH, YCTAHABITUBATh
CYLIECTBEHHBIH MPU3HAK KIACCHU(UKALMU, OCHOBAaHUSA AJsl OOOOIICHUS M CpPaBHEHMsSI, KPUTEPUU
MIPOBOIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (POPMYIMpPOBaTH M MPEOOpPa3OBBIBATh CYXKACHHUSA: YTBEPAUTEIbHbIE U
OTpHULIATENbHBIE, €IMHUYHBIC, YACTHBIC U OOIIKE, YCIOBHBIE;

BBISIBJISITH MATeMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M TMPOTUBOpEUUss B (akTax,
JAHHBIX, HAOIIOJIEHUSAX U YTBEPKICHUSIX, MIPEIaraTh KPUTEPUHU IJISl BBISIBIICHUS] 3aKOHOMEPHOCTEH
U IPOTUBOPEUHIL;

JienaTh BBIBOJBI C MCIOJIb30BAHWEM 3aKOHOB JIOTHMKH, IACAYKTHBHBIX M WMHIYKTUBHBIX
YMO3aKJIIOUEHHUI, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSTEIBLHO JOKA3aTeIbCTBA MATEMAaTUYECKUX YTBEPKACHUH (IIPSMBIE U OT
MPOTUBHOTO), BBICTPAWBAaTh apPryMEHTALMIO, [PUBOAUTH MPUMEPbl M  KOHTPIPHUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHSI M BHIBOJIBI;

BBIOMpaTh CIIOCO0 pelieHus y4eOHoil 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIICHUS,
BBIOMpaTH HanOOJIee TIOIXOSAIINN C YIETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPHEB).

Ba3oBble uccienoBarebCcKue AeiCTBUSA:

WCIIOJIH30BaTh BOIPOCHI KaK MCCIIENOBATEILCKUI MHCTPYMEHT MO3HaHUs, (POpMyIHpOBaAThH
BONPOCHL, (UKCHPYIOIIHE MPOTUBOpEUYHe, MpodieMy, YCTaHaBIMBaTh MCKOMOE H JaHHOE,
(hopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3HUITUIO, MHEHUE;

MPOBOJIUTh  CAMOCTOSATENIbHO  CIUIAHMPOBAHHBIM  HKCIIEPUMEHT, HCCIEJOBaHUE IO
YCTAaHOBJICHUIO OCOOCHHOCTEH MAaTeMaTHUeCKOro OOBEKTa, SBJICHHS, TMPOIECCa, BBISBICHUIO
3aBHUCHUMOCTEHN MEXIy 00BEeKTaMU, IBJICHUSIMH, TTPOIIECCAMH;

CaMOCTOSITENIbHO (POpMyJIMpOBaTh OOOOIIEHUS U BBIBOJBI IO pe3yjbTaTaM MPOBEAEHHOTO
HaOIIO/IEHUs, UCCIIEIOBAaHUS, OIEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3YNIbTATOB, BHIBOJIOB U
00001IEHN;

MIPOTHO3UPOBATh BO3MOYKHOE pPa3BUTHE MPOIIECCA, & TAK)KE BBIABUTATh IPEANOIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISIBIIATH JACUIUTHI MH(DOpPMAIIMHU, TaHHBIX, HEOOXOJAUMBIX JIJII OTBETA HA BOMPOC U IS
pelieHus 3a1a4u;

BBIOMpAaTh HWHPOPMAIMIO W3  HCTOYHUKOB  PA3IMYHBIX  THUIIOB, aHAJIM3UPOBATh,
CUCTeMAaTHU3HpPOBaTh W  HWHTEPIPETHPOBATH HWHGPOPMAIMIO Pa3IUYHBIX BHAOB U  (Qopm
MIPEACTABICHHUS;

CTPYKTYpUpPOBaTh UHPOPMAIIUIO, IPEACTABIATH €€ B Pa3INUHbIX (opMax, HILTFOCTPUPOBATH
rpaduyecku;

OIICHMBATh HAAEKHOCTh HHGOpPMALMM TIO  CAMOCTOSITENFHO  CHOPMYITHPOBAHHBIM
KPUTEPHSIM.

KoMMyHHnKaTHBHBIE yHUBEpPCAJIbHbIE Y4eOHbIe /1eiliCTBUSA



O0menue:

BOCIIPUHUMATh U (OPMYJIHPOBATH CYKIEHHUS B COOTBETCTBHHM C YCIOBUSIMU U LEISAMU
o0IIeHus], SICHO, TOYHO, T'PAMOTHO BBIPaXAaTh CBOIO TOYKY 3pEHHS B YCTHBIX M TNHUCHMEHHBIX
TEKCTax, 1aBaTh MOSCHEHUS M0 X0y PEIICHHU 3a/1a4l, KOMMEHTHUPOBATh NOJYyYEHHBIN Pe3ysIbTarT;

B XO0/i¢ OOCYXIEHHs 3a/laBaThb BOIPOCHI IO CYIIECTBY OOCYXKIAaeMOH TeMbI, IpOOIEeMBbI,
pelaeMoil 3ajauM, BBICKA3bIBATh MJICH, HAICJICHHbIE HAa TOWUCK PELICHHS, COMOCTaBISATh CBOU
CYXKIEHHUS C CYXIEHUSMH JPYTUX YYaCTHHKOB JIUAJIOTa, OOHApY)KUBATh pPa3IMUuMe M CXOJCTBO
MO3UIUH, B KOPPEKTHON opMe hOopMyIUpOBATh Pa3HOTIACHs, CBOM BO3PAXKEHUS;

NPEICTaBIATh PE3ylbTaThl PEUICHUS 3aJaud, SKCIEPUMEHTa, HCCIEIOBAaHUsSA, IMPOEKTa,
CaMOCTOSITENILHO BBIOMPATh (OpMAT BBICTYIUICHUS C y4ETOM 3a/ay Npe3eHTalud U 0COOeHHOCTEH
ayJAUTOPHUH.

PeryasiTuBHbIe YHHBEpPCAJIbHbIE YUeOHbIE 1eliCTBHS

Camoopranuszanus:

COCTaBIISITh IUIaH, AJTOPUTM pEUIeHMs 3a/ayd, BBIOMPATh CHOCOO pelleHus ¢ Yy4EToM
UMEIOIINXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTb U KOPPEKTHPOBATH
BapHaHTbI PEUICHHH ¢ y4€TOM HOBOM HH(DOPMALIHH.

CaMOKOHTPOJIb, SMOLMOHAIBHBIH HHTEJIEKT:

BJIa/IETh HABBIKAMU TO3HABATENHHOUN pepiieKCUN KaK OCO3HAHUSI COBEPILAEMBIX JIEHCTBUH U
MBICTMTENIBHBIX MPOILECCOB, UX PE3YJIbTATOB, BIAJETh CIOCO0AMH CAMOIPOBEPKH, CAMOKOHTPOJIS
mpolecca 1 pe3ylibTaTa pelieHusl MaTeMaTH4ecKoi 3a/1auu;

NPEIBUICTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IIPH PEIICHHH 3aa4d, BHOCHUTH
KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOATEILCTB, JAHHBIX, HANJEHHBIX OLIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YNIbTATa IIEJIM U YCIOBUAM, OOBSICHATH MPUUYUHBI TOCTHKEHUS
WIA HEJOCTWKEHHS pPE3ylIbTaTOB JEATEIBHOCTH, HAXOAWTh OMHOKY, JaBaTh OICHKY
MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

MOHMMATh M HMCHOJb30BaTh MPEUMYIIECTBA KOMAaHAHON W WHIUBUAYAIbHOW pabOTHI Mpu
pemieHHMH y4eOHBIX 3agad, MNPUHUMATh [EIb COBMECTHOH JEATEIBHOCTH, IUIAHHUPOBATH
OpraHM3alMI0 COBMECTHOM palOThI, paclpenesisTh BUIbl pabOT, JOrOBapUBATHCS, OOCYKIATh
MIPOIIECC U pe3yabTaT paboThl, 00001IaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX (popmax paboThl (00CyxaeHHs, OOMEH MHEHHUH, «MO3TOBBIE
IITYPMBI» ¥ UHBIE), BBITIOIHATH CBOIO YaCTh PA0OTHI M KOOPIMHUPOBATH CBOM JICHCTBHSA C IPYTUMHU
YjieHaMd KOMAaH[bl, OLEHMBAaTh KadeCTBO CBOET0 BKJIaZa B OOMIMHA MHPOAYKT IO KPUTEPUSM,
cOpMyYIHPOBaHHBIM YYaCTHUKAMH B3aMMOCHCTBHSL.

IIpenmeTHble pe3yJibTaThl
K konmy 10 ky1acca o0yyaromuiicss HAy4YUuTCS:

o CcBOOO/IHO ONEPUPOBATH OCHOBHBIMU MOHATUSIMU CTEPEOMETPUU MPH PELLICHUH 3a]a4
Y IPOBEJICHUH MaTeMaTHUYECKUX PACCyKIEHUI;

o IIPUMEHSTh AKCHOMBI CTEPEOMETPUM U CIEACTBHS W3 HHUX IPU PELIEHUU
reOMETPUUYECKUX 3a/1a4;

o KJIaCCU(UIMPOBATh B3aUMHOE PACIIOJIOKEHUE MPSIMBIX B IMPOCTPAHCTBE, INIOCKOCTEH
B IIPOCTPAHCTBE, NPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

o cBOOO/IHO ONEpUPOBATH MOHATUSIMH, CBA3aHHBIMH C YIJIAMU B IPOCTPAHCTBE: MEKIY
MPSIMBIMU B IPOCTPAHCTBE, MEXKY MPSMOU U MIOCKOCTBIO;

o CBOOOJTHO ONIEPUPOBATH MOHATHIAMH, CBSI3aHHBIMHU C MHOTOTpaHHUKAMU;

o CBOOOJHO pacro3HaBaThb OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (TpU3Ma, MHUpamMuja,
NPSIMOYTOJIbHBIN Mapasuienenunesn, Kyo);

o KJ1acCU(UIUPOBATh MHOTOTPAHHUKH, BBIOMpAsi OCHOBAaHUS I KJIaCCU(pUKALIUN;

o CBOOO/JIHO OINEpPUPOBATh MOHATHSIMH, CBA3aHHBIMH C CEUYEHHEM MHOI'OTPAHHUKOB

IIJIOCKOCTBIO;



o BBINOJIHATH MapajiebHOE, LEHTPAIbHOE U OPTOrOHAIBHOE MPOEKTUPOBAHUE (PUTYD
Ha IUIOCKOCTb, BBIIOJHATH N300paKeHUs (PUTyp Ha IIIOCKOCTH;

o CTPOUTH  CEUEHHS] MHOTOTPAHHHUKOB  DPA3IUYHBIMH  METOAAMH,  BBIIOJIHATH
(BBIHOCHBIC) IIJIOCKHE YEPTEXH W3 PUCYHKOB NIPOCTHIX OOBEMHBIX (PUTYp: BHJ CBEpXY, COOKY,
CHHU3Y;

. BBIYUCIISATh TUIOMIAJAM TOBEPXHOCTEM MHOTOTPAaHHUKOB (MpU3Ma, MHUPaAMHUJA),
TE€OMETPHUECKUX TeJl C MPUMEHEHHEM (HOpMYT;

. CBOOOJIHO OMEpUPOBATH IMOHATUSMHU: CUMMETPUS B HPOCTPAHCTBE, LEHTP, OCb H
IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U IJIOCKOCTH CUMMETPUU (DUTYDBI;

. CBOOOJIHO ONEPUPOBATH MOHATUSMHU, COOTBETCTBYIOIIMMU BEKTOpPAaM U KOOpPJIMHATAM
B IIPOCTPAHCTBE;

. BBIIIOJIHATH JICUCTBUS HaJl BEKTOPAMU;

. pemaTth 3aJayd Ha JI0Ka3aTeIbCTBO MATEMATHMYECKUX OTHOIICHHM U HAaXOKJECHUE

reOMCTPHUYCCKUX BCIIMYUH, NTPUMCHASA HU3BCCTHBLIC MCTOABI IIPU PCIICHUMU MATCMATUYCCKHUX 3a1a4
MOBBILIEHHOTO U BBICOKOT'O YPOBHSI CIIOKHOCTH;

. MIPUMEHSATD npocTeiiine MporpamMMHbIe cpencTBa u AIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIC CUCTEMBI ITPHU PCIICHUU CTCPECOMCTPUICCKUX 3a/a4,

o U3BJIEKaTh,  MPeoOpa3oBbBIBATH U HHTEPOPETUPOBATH  HMHPOpPMALMIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTypax, MPEICTABICHHYIO HA YepPTeKax U PUCYHKAX;

o INPUMCHATH IIOJYUYCHHBIC 3HAHWUA HaA IIPAKTUKC: CpaBHUBATbL MW AHAJIMU3UPOBATDH
pCajIbHbIC CUTyallMd, IIPUMCHATH HU3YYCHHBIC TIIOHATHA B IIPOLECCC TIOMCKA PCHICHUA
MaTeMaTH4ecKu CHOPMYIHPOBAHHONW MPOOJIEMBI, MOJEIMPOBATh PEAIbHBIE CUTYaIlMH Ha S3bIKE
T€OMETPHUHU, UCCIECNOBATh MOCTPOCHHBIE MOJEIN C MCIOJb30BAHUEM T'€OMETPUUYECKUX MOHITHH U
TeopeM, ammapara anreOpbl, pelaTh MNPAaKTUYECKUEe 3a/Jayd, CBS3aHHBIE C HaXOXKICHHEM
reOMCTPHUICCKUX BCINYHH,

o UMETh TpPEJCTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUU KaK COCTaBHOM
yacTu (PyHJAaMEHTa pa3BUTHS TEXHOJIOTHUH.

K xoniy 11 kiaacca o0ydaromuiicss HayquTCs:

o CBOOO/IHO OIEPUPOBATh MOHATHIMH, CBI3aHHBIMH C IMIMHIPUYECKON, KOHHUECKON
U cpepruecKoil MOBEPXHOCTAMHU, OOBACHATH CIOCOOBI MOTYUYEHHUS;

o OTIEPHUPOBATH MOHITUSMH, CBI3aHHBIMHU C TEIAMHU BPAIICHUS: IWIHHIPOM, KOHYCOM,
cdepoii u mapom;

. pacrio3HaBaTh Tejda BpalleHus (UWIMHApP, KOHyC, chepa M map) U OOBICHATH
CHOCOOBI MOJTYYEHUS TEJ BPALCHMUS;

. KJ1accu(UIUPOBATh B3aUMHOE PACHOJIOXKEHHUE CPEePhl U TIIOCKOCTH;

. BBIUUCIIATh BEJIUYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TeJ BpalleHHs, 00bEMBI U

IIomaan HOBerHOCTeﬁ MHOFOI‘paHHI/IKOB n TCI BpaIJ_IeHI/ISI, FGOMeTpI/I‘-ICCKI/IX TCI C HpI/IMeHeHI/IeM
(opmyur;

® CB060,Z[HO OHepI/IpOBaTB INOHATUAMU, CBA3aHHBIMHU C KOM6I/IHaI_II/I$IMI/I TCI BpaH_[eHI/IH n
MHOT'OIPaHHUKOB: MHOTOTPAaHHMK, BIIMCAaHHBIM B cdepy M omucaHHBIH okono cdepsl, chepa,
BIIMCAHHAs B MHOFOI’”pElHHHK NJIN TCJIO BpaHIGHI/ISI;

o BBIUUCIIATh COOTHOLICHHUS MEXIYy IUIOMAAIMU TIOBEPXHOCTEH U o0béMaMu
MMOJJOOHBIX TEII,

. n300paxaTh M3ydyaeMble (UTYpbl, BBINOJHSITH (BBIHOCHBIE) IJIOCKUE YEPTEXKU U3
PUCYHKOB MIPOCTHIX O0BEMHBIX (QUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS TeJl BpalllEHUs;

o U3BJIEKaTh,  WHTEPHOPETHPOBaTb W NpeoOpa3oBbIBaTh  HMHPOpPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax, MPEACTABICHHYIO Ha YepTEKaxX U PUCYHKAX;

o CBOOO/THO ONIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

o BBITIOJIHATH ONlEpalMK HaJl BEKTOpaMU;

L4 3a1aBaThb MJIOCKOCTb YPABHCHHUEM B ﬂeKapTOBOﬁ CUCTCMC KOOPpAUHAT,



o pelmars reoMETPUYECKHE 3aJaud Ha BBIYMCIEHUE YIVIOB MEXIYy HpSIMBIMH U
IUIOCKOCTSIMH, BBIUMCIIEHUE DPACCTOSHUN OT TOYKM IO IUIOCKOCTH, B II€JIOM, Ha IPUMEHEHUE
BEKTOPHO-KOOPJAMHATHOIO METO/A IIPU PELICHUH;

° CBOOOJIHO ONEPHPOBATH MOHATHSAMH, CBSI3aHHBIMU C JBHIKEHHEM B IPOCTPAHCTBE,
3HATh CBOMCTBA JIBMKCHMIA,
. BBITIONTHATh M300pa’KEHUsT MHOTOTPAHHUKOB W TEJN BPAIICHHS IMPHU MapalIeIbHOM

[IEPEHOCE, LIEHTPAJIbHOM CUMMETPHUH, 3E€PKAIBHOM CUMMETPHUH, IIPU IOBOPOTE BOKPYI IIPSIMOM,
npeoOpa3oBaHus 0100,

. CTPOMTb CEUYEHHS] MHOTOIDAaHHUKOB U TEJ BpALICHUS: CEUEHUs IWIMHIpPA
(mapanmienbHO W TEPHeHAUKYJSIPHO OCH), CEUYeHHS KOHyca (mapajuiejbHble OCHOBAHHUIO U
MIPOXOISIINE Yepe3 BEpUINHY), CEYEHUS 11apa;

o KCIIO0JIb30BaTh METOJIbI MOCTPOCHUS CEUYECHHI: METOJ CJEI0B, METOJl BHYTPEHHETO
IIPOEKTUPOBAHMSI, METOJI IEPEHOCA CEKYIIEH MJI0OCKOCTH;

o JI0Ka3bIBaTh FT€OMETPUUECKHUE YTBEPKIACHMUS,

o MPUMEHITh TeoMeTpudeckue (akThl A PElIeHUS CTEPEOMETPUYECKUX 3a/ad,

MPEIITOJIATAIONINX HECKOJIBKO IIAroB PEIICHUS, €CIU YCJIOBUS TMPUMEHEHUsS 3aJaHbl B SIBHOU U
HEesSIBHOU (opme;

o pemare 3a7a4d Ha JI0OKa3aTelbCTBO MATEMATHYSCKUX OTHONICHWH W HAaXOXKICHUE
TCOMETPHUYCSCKUX BEIIMYUH;

o IMPUMCHATH IIPOIrpaMMHBIC CPEACTBA U JJICKTPOHHO-KOMMYHUKAIITUOHHBIC CHUCTCMbI
IIpHu pCHICHUH CTCPCOMCTPUICCKUX 3aaa4;
L4 MNPUMCHATL IIOJMYYCHHBIC 3HAHHWSA Ha IPAKTHUKC: CpPaBHUBAThb, AHAJIM3UPOBATH H

OLCHUBATH PCAJIbHBIC CUTyalluH, IPUMCHATH U3YUCHHLIC ITIOHATUSA, TCOPEMEI, CBOICTBA B mponecce
IIOMCKa PpCHICHUA MATCMATHUUYCCKU C(i)OpMy.]'IHpOBEIHHOfI HpO6J'IeMBI, MOACINPOBATL PCAJIbHBIC
CUTyalliM Ha A3BIKEC TICOMCTPHHU, HUCCICAOBATL IMOCTPOCHHBIC MOACIM C HCIOJb30BAHUEM
IrCOMCTPHUUCCKUX MOHATUH U TCOpPEM, alllapara anre6pLI, peuiatb MpPaKTHYCCKHUE 3ajavu,
CBA3aHHBIC C HAXOXKIACHUCM I'COMETPUICCKUX BCIIUYNH,

o HUMCTb IPCACTABIICHUA 00 OCHOBHBIX dTamax Pa3BUTHA T'COMCTPUU KaK COCTaBHOM
4aCTu (1)YH,Z[8.MCHT3. Pa3BUTHUA TEXHOJIOTHH.

TemaTnuyeckoe NIaHUPOBaAHUE

10 knacc
Ne HanmeHoBaHMe pa3je/ioB U TeM KosmuectBo DJIeKTpOHHbIe (LM (pPOBbIE)
n/ NPOrpaMMsbI 4acoB o0pa3oBaTesibHbIE PeCypChl
n
1 BBejicHHE B CTEPEOMETPHIO 23 https://resh.edu.ru/subject/lesson
[4756/conspect/203541/
5 B3anmHoe pacnosiokeHue npsMbIX B 5 https://resh.edu.ru/subject/lesson

MIPOCTPAHCTBE /6133/conspect/272667/

[MapayienbHOCTh MPSMBIX U https://resh.edu.ru/subject/lesson

IUIOCKOCTEH B MPOCTPAHCTBE /6065/conspect/125650/
[leprieHAMKYIAPHOCTH NPSAMBIX U https://resh.edu.ru/subject/lesson
4 N 25
IUTOCKOCTEH B MPOCTPAHCTBE [14724/conspect/
5 | VYrubl u paccTosiHUs 16 https://shkolkovo.net/theory/104
6 MHOrOMPAHHIKI 7 https://resh.edu.ru/subject/lesson
P /6018/conspect/221549/
7 BexToph! B MpOCTpaHCTBE 12 https://resh.edu.ru/subject/lesson

[4758/conspect/21647/
8 | IloTopenue, 06001IeHNE U 5 https://educont.ru
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cUCTEeMaTH3alus 3HaHuH

OO611ee KOJIMYECTBO YacOB IO TporpaMmme 102
11 kaace
Ne HaumenoBaHue pa3jieioB U Kosn4yecrBo JuiekTpoHHbIE (UG POBHbIE)
n/n TeM NPOrpaMMbl 4acoB oOpa3oBaTe/ibHbIE pecypchl
https://mosimaTemaTuka.pd/ru/t
1 AHaIUTHYECKas T€OMETPHS 15 heory/Analiticheskaya-
geometriya/
IT eHue, 0000I1eHNE
2 OBTOPEEHS, DOV HP“I 1 15 https://educont.ru
cHucTeMaTu3alus 3HaHUI
. https://resh.edu.ru/subject/lesso
3 O0BEM MHOTOTpaHHHKA 17 n/5732/main/23387/
https://resh.edu.ru/subject/lesso
4 T 24
©1d Bpatiieni n/6300/conspect/22
https://resh.edu.ru/subject/lesso
IInomaau MOBEPXHOCTH U
S . P 9 n/4910/conspect/23237/
00BEMBI KPYTJIBIX TEJ
6 TBHKeHms 5 https://resh.edu.ru/subject/lesso
n/6297/conspect/22282/
7 IToTopenue, 0600MIEHNE U 17 https://educont.ru
CUCTEMaTH3alMs 3HAHUH
OO611ee KOJIMYECTBO YacOB 110 102
nporpamme

YuebHo-MeTOANYECKOE 00ecniedeHHe 00Pa30BaTEIbHOIO MIpoLecca
Oo0s3aTenbHbIC YUeOHbIC MATEPHAJIBI VI YYCHHKA
Maremartuka: anredpa U Hayala MaTEMAaTUYECKOro aHanusa, reomerpus. ['eomerpus. 10-11
KJ1acchl: yued. A ob1eoOpazoBaT. opranusanuii: 6a3osbiil u yray6un. yposuu/ JI. C. AtanacsH u
ap. M.: [Ipoceemenue, 2020 T.

MeTtoauyeckue MaTepuabl 1JIsl YIUTEIs

1. Maremaruka (yrinyOneHHbI ypoBeHb). Peanmuzauus tpeboBanuiit @I'OC cpeanero
obmiero oOpa3oBanus: Metonudeckoe mocodue s yuutens / [JI. O. Pocnosa, E. E. Anekceesa, E.
B. byuko]; mox pen. JI. O. PocnoBoit. — M.: ®I'BHY «MHcTtutyr crpaterun pa3BUTUA
oOpazoBanmus», 2023. — 92 c.

2. Aranacos II. T., AranacoB H. Il. COopHUK MaTemMaTHYecKHX 3a/a4 C MPaKTUYECKUM
conepxkanueM: Ku. s yunrens. — M.: [Ipocsemenue, 1987. — 110 c.

3. Bunenkun H. §. ®ynkuun B npupose u Texauke: KH. st BHeKiIaccHOTo ureHus 1X—X
k1. — M.: [IpocBemenue, 1985. — 165 c. (Mup 3HaHMil).

4. Boponuaruna O. A., Beicoukuii U. P., Tpynun A. A. SAmenko U. B. Ilpaktuxo-
OPHEHTHUPOBAHHbIE MaTeMaTHYeCKHe 33Ja4d Kak CpeJICTBO pa3BUTHS  (PYHKIMOHAIBHOM
rpamoTtHocTH // [legarormueckue m3meperns. — Ne 2. — 2021, — C. 130-140.

5. JlemeneBa H. B. Kommnekcusie uncna. KommnekcHsie uncna : coopuuk 3amad / H. B.
HemeneBa; M-Bo c.-x. P®, denepanbHoe roc. OHOKETHOE O0pa30B. YUPEKICHHE BBHICIIETO.
obpaszoB. «Ilepmckast roc. c.-x. akan. um. akaa. /. H. IlpsuumnukoBay. — Ilepmb: HIIL]
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«IIpokpocTsy», 2016. — 32 c.

6. Jomopsa A. I1. Maremarnueckue Urpsl U passiedeHus. — M.: ['oc. u3a.¢us-mar. Jur.,
1961. - 169 c.

7. KapnayxoBa O. A. IlpukmanHple 3amaun B Maremarwke: ydeOHoe mocoome / O. A.
Kapnayxosa, B. A. lllepmaesa, T. O. KouetkoBa. — Cub. denep. yu-t, UH-T kocMud. u uHOOPM.
texHoJoruil. — Kpacnosipck: COVY, 2020. — 216 c.

8. TMmuypun JI. ®. O TpUroHOMETPUU U HE TOJBKO O HEH: mocobue it ydammuxcs 9-11
k1. — M.: [IpocBemienue, 1996. — 80 c.

9. Tlo#is . Kak pemars 3amauy: mocoOue mis yuuteneid. — ['ocymapcTBeHHOE y4eOHO-
nenarorunyeckoe n3gaTeabcTBo Munucrepersa npocseuienuss PCOCP, 1959. — 208 c.

10. Tpyxun A. B. O6 ucnons30BaHMM BUPTYaJbHBIX Jabopatopuil B oOpazoBanuu / A. B.
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