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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma ydeOHOro kypca «l'eomerpus» 06a30BOro ypoBHsS st
obyuarormuxcsi 10 —11 kmaccoB paspabotaHa Ha ocHoBe DenepaabHOTO
roCyJapCTBEHHOTO 00pa30BaTEIHHOTO CTaHApPTa CPeaHETro o0Iero oopa3oBaHusl,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWU, TMPEABABIAEMBIX K
MaTEeMaTUYeCKOMy O0pa30BaHUIO, M TPAAMUIMA POCCUICKOTO 00pa3oBaHUs.
Peanuzauust nmporpaMMbl 00eCTIeUYMBAET OBJIaICHUE KIIOYEBBIMU KOMIETEHIUSIMH,
COCTaBJISIIOLIMMU OCHOBY JUISI CAMOPAa3BUTHS M HEMNPEPHIBHOTO 0Opa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJbTYPHOTO, JUYHOCTHOTO M TI03HABATEIHHOTO pPa3BUTHUSA
JUYHOCTH 00yYarONXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CpPEIHETO OOIIEro
oOpa3oBaHusi OOYCIIOBJIEHAa MPAaKTUYECKOW 3HAUYMMOCTBIO METANPEAMETHBIX H
IPEeIMETHBIX Pe3yJbTaTOB OOyUeHHUsI T€OMETPHH B HAIPABJICHUU JTUYHOCTHOTO
pa3BuUTUsL OOy4aroumxcs, (QOpMUPOBaHUS (PYHKIMOHATBHOW MAaTeMaTUYeCKOU
I'PaMOTHOCTH, U3yY€HUs IPYTUX YUEOHbIX AUCLUUIUIMH. PazButue y oOyyarommxcs
IPABWIBHBIX IPEICTaBICHUA O CYHUIHOCTH M NPOMCXOKIECHUM T€OMETPUUYECKHX
abcTpakiuii, COOTHOLUICHHH PEaJbHOTO0 M HAEATBHOTO, XapakTepe OTPaKEeHUs
MaTeMaTUYECKONU HAYKOH SIBJIEHUU U ITPOLECCOB PEAIBHOTO MUPA, MECTE T€OMETPHUH
B CUCTEME HayK U pOJIM MAaTEMATHUYECKOr0 MOJICIUPOBAHUS B HAYYHOM MO3HAHUH U
B IIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOI'O MUPOBO33PEHUS YUAIIUXCS, a
TaK)K€ KayeCTB MBILIUICHHUA, HEOOXOIUMBIX Ul aJanTallid B COBPEMEHHOM
o0uiecTse.

['eomeTpus siBisieTcs OAHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOmero o0pa3oBaHus, TaK Kak OOECIEUMBAET BO3MOXHOCTb M3YyUEHHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHOM HAPABIEHHOCTH, TaK U T'yMaHUTapHOM.

Jlormueckoe MbllUIeHHE, (OPMHUpPYEMOE NPU H3YUEHUH OO0YYarOUMMUCS
MNOHSATUWHBIX OCHOB T€OMETPHUH U MOCTPOCHUHU LEMOYKH JIOTHUYECKUX YTBEPKACHUN
B XOJ€ pELICHUS TeOMETPUYECKMX 3aJa4, YMEHHE BBIJBUTaTb U OIPOBEPraTh
TUIIOTE3bl HETOCPEICTBEHHO HCIIOJIB3YIOTCA IMPH PELIEHUH 3a/ad €CTECTBEHHO-
HAy4YHOIO LIMKJIA, B YACTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX O00JacTsIX AesITeNbHOCTU 4denoBeka. OpHeHTalus 4eloBeKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHUE €ro COIHUaIbHOTO ObITHs, (opma
OTPaKEHHs OKPY’KAIOLIEr0 MHUPA, YCIOBHE YCHEIIHOIO MO3HAaHUS M aKTUBHOIO
npeoOpa3oBaHusl  AEUCTBUTEIbHOCTU. ONepupoBaHUE  MPOCTPAHCTBEHHBIMU

oOpa3aMu 00beIUHSET pa3Hble BUABI YIEOHOM U TPYIOBOM AESITEILHOCTH, SABIISETCS
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OIHUM U3 MpOo(ecCHOHANbHO BAXKHBIX KAauecTB, IMOATOMY akTyaslbHa 3ajaya
dopMupoBaHus y OOyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBIIIICHHUS — Kak
Pa3HOBUAHOCTH OOpPAa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJFOTOBKE K MIPAKTUYECKON AESTEILHOCTH [0 MHOTMM HaIIPABJICHUSM.

Ilenp ocBoeHus mporpaMmbl ydeOHOro kypca «l'eomerpus» Ha 0a3zo0BOM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTebHOE U OOILIEKYJIBTYPHOE Ppa3BUTHE
oOydaromuxcs yepe3 ooecreuyeHrue BO3MOKHOCTHA IPUOOPETEHUS U UCTIOJIb30BAHUS
CUCTEMATUYECKUX TIE€OMETPUYECKMX 3HAHMW W  JAEWCTBUH, CHEHMPHUUHBIX
rE€OMETPUH, BO3MOXKHOCTUM  YCHEIIHOTO MPOAODKEHHMs  OOpa3oBaHMsl IO
CHEIMAIBHOCTSIM, HE CBS3aHHBIM C IIPUKJIAJHBIM HCIIOIb30BAaHUEM F€OMETPHUHU.

[Iporpamma mno reomeTpuu Ha 0a30BOM YpOBHE IIpeJHa3HaueHa MJIs
00y4aromuXxcsi CpeAHeN 1KOIbl, HE MCTBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHEHHH
Ha ypOBHE OCHOBHOIO 001miero oopazoBanus. Takum oOpa3zoMm, oOydaromuecs Ha
0a30BOM YpPOBHE JOJIKHBI OCBOUTH OOIIME MaTEMATUUECKUE YMEHHUSL, CBA3AHHbBIE CO
CHenu(puKoil reoMeTprun U HeOOXOIUMBIE ISl )KU3HH B COBPEMEHHOM OOIIIECTBE.
Kpome 3T0r0, OHM UMEIOT BO3MOKHOCTh U3yUUTh T€OMETPHUIO OoJiee TiIy0oKo, eciu
B JaJbHEWIIEM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPHUYECKHX 3HAHUAX B
po(heCcCUOHATIBHOM IeATENbHOCTH.

JlocTmkeHre Leau OCBOEHMS IIPOrpaMMbl OOECHEUMBAETCsl PEUIEHHEM
COOTBETCTBYIOIIMX 3aday. [IpuopUTeTHBIMM 3ajayaMH  OCBOCHHA  Kypca
«["eomerpum» Ha 6a30BoM ypoBHe B 10—11 kitaccax sBISIOTCS:

e (opMHpOBaHME NPEACTABICHUS O T[EOMETPUM KaK YacTU MHPOBOM

KyJbTYpPbl U1 OCO3HaAHUE €€ B3aUMOCBS3H C OKPYKAIOLIUM MHPOM,;

e (opMHpOBaHME MTPEACTABICHHUS O MHOTOTPAaHHUKAX U TeJlaX BpalllEHUs KaKk
0 BaXHEHIINX MAaTeMaTUYECKUX MOJENSAX, MO3BOJSIOIIUX OMHUCHIBATH U
U3y4aTh pa3HbIC SBJICHUS OKPY>KAIOIIETO MUPAa;

e (opMHpoBaHME YMEHMsI paclO3HABaTb Ha YEpPTE)Kax, MOJEIIX U B
peaslbHOM MUpPE MHOTOTPaHHUKH U TeJa BpalLeHMS;

e OBJIaJICHUE METOJIAMHU PEIICHUs 33Ja4 Ha MOCTPOCHHUS HA U300paKEHUSIX
IPOCTPAHCTBEHHBIX QUTYD;

e (opMHpOBaHHE YMEHHS ONEPUPOBATb OCHOBHBIMH TOHSATHSIMH O
MHOTOTpaHHMKaX U TeJIax BPALEHUS U UX OCHOBHBIMU CBOICTBaMU;

e OBJIAJICHUE  QITOPUTMAMHM  PELICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHHE YMEHHS MPOBOAUTH  HECIOXKHBIE JIOKa3aTeJIbHbIC
paccyXIeHHs B XOJ€ DELICHHsS CTEPeOMEeTPUYECKHMX 3aJady M 3ajad C
IPAKTUYECKUM COJIEPIKAHUEM;

e DPAa3BUTHUE UHTEJUIEKTYyaJIbHBIX U TBOPUYECKUX CIOCOOHOCTEN 00yydaroImuxcs,
NI03HABATEJIbHON aKTMBHOCTH, MCCIIEN0BATENbCKUX YMEHUNH, KPUTHUHOCTH
MBIILUICHHUS,



e (dopmupoBanue GyHKINOHAIBEHON IPaMOTHOCTH, PEJIEBAHTHON F€OMETPHH:
YMEHHE Pacro3HaBaTh MPOSBICHUS T€OMETPUUECKUX MOHITHIM, 00BEKTOB U
3aKOHOMEPHOCTEN B pEajbHbIX U3HEHHBIX CUTyalUUsAX U MPU U3YYEHUU
OpyruX  y4eOHbIX  NIPEIMETOB,  NPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (hOpMyIHpPOBaTh UX Ha A3BIKE T€OMETPUHU U CO3AaBaTh
FEOMETPUYECKHE MOJEIU, HPUMEHATh OCBOEHHBI TI'€OMETPUYECKUI
anmapar 1 peleHuss  NPAKTHKO-OPUEHTHUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OLICHUBATH IIOJIyYCHHBIC PE3YJIbTATHI.

OTINYUTENBHON OCOOEHHOCTBIO IPOrpPaMMBbl SIBJIIETCS BKJIIOYEHHE B KypC
CTEPEOMETPUH B HA4AJIEC €r0 U3YUYEHUS 3a]a4, PEIIAEMbIX HA YPOBHE HHTYUTUBHOIO
MO3HAHMs, U OMNpene’a€HHBIM 00pa30oM OpraHu30BaHHAs padOTa HaJ HUMH, YTO
CIOCOOCTBYIOT Pa3BUTHIO JIOTHUYECKOTO M MPOCTPAHCTBEHHOTO MBIIIICHHUS,
CTUMYJIUPYET IPOTEKAHUE NHTYUTUBHBIX IPOLIECCOB, MOTUBUPYET K AAIBHEUIIEMY
U3YUYEHUIO IIPEAMETA.

[Tpenmourenue OTAAETCSA HATISIIHO-KOHCTPYKTUBHOMY METOAY OOY4YEeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh IPEIMETHO-
IIPAKTUYECKON JEATENbHOCTH. Pa3BuTHE NPOCTPAHCTBEHHBIX IPEACTABICHUM Y
YYaIIHUXCS B Kypce CTEPEOMETPUH IPOBOAUTCS 32 CYET pELICHM 3a1a4 Ha CO3/IaHNE
IPOCTPAHCTBEHHBIX 00pa30B M 3a/Jad Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obpazamu. Co3manue o0Opa3a NPOBOAWTCS C OMNOPOM HA HATISAHOCTh, a
OlepupoOBaHrEe 00Pa30M — B yCIIOBUSX OTBJICYEHHS OT HATJISIIHOCTH, MBICIEHHOTO
WU3MEHEHUS €TI0 UCXOJHOTO COJEP KAHMS.

OcHOBHBIE coaepkaTesibHble JTUHUU Kypca «['eomerpum» B 10—-11 knaccax:
«MHororpanHukn», «IIpsiMble U TUIOCKOCTH B MPOCTPAHCTBEY, «Tena BpameHus»,
«BeKTOopbI M KOOpAMHATHI B IPOCTPAaHCTBE». DOPMUpPOBAaHKE JTOTUYECKAX YMEHUN
pacrnpezensercs He TOJIBKO M0 COAEPKATeIbHBIM JIMHUASM, HO U IO TOJaM 00y4YeHHS
Ha YPOBHE CpPeIHEro o01ero o0pa3oBaHusl.

ConepxxaHnue o0pa3oBaHUs, COOTBETCTBYIOUIEE IPEAMETHBIM pe3yibTaTaM
OCBOGHHMsI paboyeil mporpaMMmbl, pacmpeneiaéHHbIM 10 TojgaM OOy4eHHs,
CTPYKTypUpPOBAaHO TakuM o0Opa3oM, 4YTOObI OBJAQJCHHE T'€OMETPUUYECKUMU
NOHATUSMU U HaBBIKAMHU OCYLIECTBISJIOCH MMOCIEA0BATENBHO U MOCTYIATEIBHO, C
coOII0ICHMEM IIPUHLIMIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOUAJIUCH B
OOLIYI0 CUCTEMY T'€OMETPUYECKUX IPENCTaBICHUM OOy4YarolUXCs, paciiupss U
yrayOssist e€, oOpa3ysi MpOUHbIE MHO>KECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha n3yuenue reometpun otBoauTcs 2 yaca B Henemo B 10 u 11, Bcero 3a nBa
rojia 00ydeHus - 136 yueOHbIX 4acoB.



COIAEPKXAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMble ¥ IJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CcTepeoMeTpuu. Touka, TmpsMas, IUJIOCKOCT,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM MOCTPOCHUM CTEPEOMETPHUU:
aKCUOMBI CTEPEOMETPUH U CIICJICTBUS U3 HUX.

B3anmHoe pacnosokeHrne MNpsMBIX B HPOCTPAHCTBE: IEpPECEKaIOIIHeECs,
napajUielbHble W CKpeluBamoIuecs mnpsMble. llapamnenbHOCTh NPSAMBIX U
IJIOCKOCTEW B NPOCTPAHCTBE: MapaJUIEIbHbIE TNPSIMBIE B  IPOCTPAHCTBE;
NapajuIeNIbHOCTh TPEX MPSMBIX; NAPAILIEIBHOCTh MPAMOM M IJIOCKOCTU. YTJBI C
COHANPABJICHHBIMA CTOPOHAMH; YIOJ MEXAy MpsMbBIMU B IPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MAPAIIIEIBHBIE INIOCKOCTH; CBOWCTBA IMAPAJIIIEIbHBIX
miockoctelt. [IpocTelimme mpocTpaHCTBEHHBIE (PUTYPHI HA TUIOCKOCTH: TETPadp,
Ky0, mapasuiesienure/; HOCTPOEHUE CEYSHH.

[leprieHIUKYISIPHOCTh NPSIMOM M TUIOCKOCTH: MEPIEHINUKYIISIPHBIE MPSMbIE B
IPOCTPAHCTBE, MpsAMbIE MapajuleIbHbIE W NEPHEHAMUKYJAPHBIE K IIJIOCKOCTH,
IOPU3HAK NEPNEHAUKYJSIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOU
NEPHEHIUKYJISIPHOW TUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJ MEXAY NPsIMON U
IUIOCKOCTBIO;  ABYIPAHHBIM  yroJl, JIMHEHWHBIA yroja JBYTPAHHOIO  yIJIA.
[leprieHIUKYISIp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKU JI0 MJIOCKOCTH, PACCTOSTHUE
OT IPSIMOM J10 TTIOCKOCTH, MMPOEKIHUS (PUTYphI HA TUIOCKOCTh. [leprneHnauKynsapHoCTh
IJIOCKOCTEN: NMPU3HAK NEPHEHIUKYISIPHOCTH ABYX IUIOCKOCTEN. Teopema o Tpéx
NEPIEHIUKYIISPAX.

MHoOrorpaHHuKu

[ToHsiTUE MHOTOIPaHHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PAaHHHKA, BBITYKJIbIE
Y HEBBIITYKJIbIE MHOTOTPAHHUKY; pa3BEPTKAa MHOrorpaHHuka. Ilpuszma: n-yronpHas
npu3Ma; TPaHU U OCHOBAHUS MPU3MBI; IpsiMasi M HaKJIOHHAs MPHU3Mbl; OOKOBasi U
MOJIHAas MIOBEPXHOCTh IPU3MBIL. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuielienune]; U ero cporcra. llupamupa: n-yronapHas nupamuaa, TpaHd U
OCHOBaHHUE MUPaMU/Ibl; OOKOBAs M MOJIHAsI TOBEPXHOCTh MUPAMUIbI; TPABUIIbHAS U
yceu€HHas MNHUpaMyuJa. OJIEMEHTbl Npu3Mbl M nupamuisl. IIpaBusbHbIE
MHOTOTPAaHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; NMpPaBUJIbHAS MpHU3Ma U
NpaBWIbHAS NUPaAMUIA; NpPaBUJIbHAs TPEYrojibHas MNHUpPaMUAa W IPaBWIbHbBIN
terpadap; KyO. IlpencraBieHne O MpaBUIbHBIX MHOTOTPAaHHUKAX: OKTadIp,
nojeka’ip u ukocasap. CeueHus NpU3Mbl U TUPAMUJIBL.



CumMeTpusi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOM,
MJIOCKOCTU. DJIEMEHThl CAMMETPUH B MUpaMUAaX, HapajuieNenurenax, NpaBUiIbHbIX
MHOTOIPaHHUKAX.

Bbluncienre 3J€eMEHTOB MHOTOTpaHHUKOB: pPEOpa, JHMAaroHalu, YrJbl.
[Tmomaas OOKOBOM MOBEPXHOCTH W IIOJHOM MOBEPXHOCTH NPSMON IPHU3MBI,
IUIOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOM MOBEPXHOCTHU MpsiMoit mpu3Mmsl. [Tnomans
OOKOBOM TMOBEPXHOCTH M TOBEPXHOCTH MPABWIBHON MNUpPaMHIbI, TEOPEMA O
Iomaau yceu€Hnoi nupamunl. [lonstue 00 o0béme. O0BEM MUpaMUIbI, TPU3MBI.

[TonoGueie Tena B mnpocTtpancTBe. COOTHOLIEHUS MEXAY IUIOUIAASIMU
MOBEpXHOCTEH, 00bEMaMU MOJOOHBIX TEJ.

11 KIIACC

Tena Bpamenust

HunuHapuyeckas MMOBEPXHOCTb, oOpasytomue HWIHHAPUYIECKON
MIOBEPXHOCTH, OCh UWJIWHIPUYECKOW MOBEPXHOCTU. L[lUmuHIOp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTb, OOpa3yoIlasi U OCh; IUIOMIAAb OOKOBOM M TMOJHON
IOBEPXHOCTH.

Konnueckasi moBepxHOCTh, 00pa3yroife KOHUYECKON MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOM nmoBepxHocTU. KoHyc: OCHOBaHME U BeplrHa, o0pasyroias
Y OCb; TIJIOIIIAIb OOKOBOM U MOJIHOM MOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yrolye
U BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Chepa u map: 1eHTp, paauyc, AUAMETP; IUIOMIAIb MOBEPXHOCTU CQEpHl.
B3aumnoe pacnonoxenue chepbl U MIOCKOCTH; KacaTelbHasl MIIOCKOCTh K CeEpeE;
TJI01aAb Cephl.

N300paxkeHue Ten BpallleHHs Ha TIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

Kom6unanuu ten BparieHus 1 MHOTOTpaHHUKOB. MHOTOTrpaHHUK, OTIMCAHHBIH
okoJio cepsr; chepa, BrcaHHAsE B MHOTOTPaHHUK, WJTU TEJIO BPALICHHUS.

[Tonsitue 06 06pEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tem. Teopema 006 00BEME
NPsIMOYTOJILHOTO Tapajuienenunena M ciueActBus u3 He€. OO0BbEM HMIMHIpA,
KoHyca. O0BEM 11apa U 1IoIaab chephl.

[Tomo6ubie Tena B mpocTtpancTBe. COOTHOMIEHUS MEXAY IUIOMIAASIMU
NOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEI.

Ceuenus Mz Ipa (MapauvieIbHO U NePIeHIUKYJIISIPHO OCH), CEUCHHSI KOHYCa
(mapasienbHOE OCHOBAHMIO U IIPOXOJIAIIEE Yepe3 BEPILIUHY ), CEYEHHUs 1Iapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekrop Ha miiockocty U B npocTpaHcTBe. CI0KEHNE U BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PasznoxkeHue BEKTOpa Mo TPEM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBwio mapamnenenunena. PemieHwe 3amay, CBSI3aHHBIX €



IIPUMEHEHUEM IIpaBHJI JACUCTBMM C Bekropamu. lIpsMoyronpHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. Yroa Mexay BekTopamu. CKajasipHOE NPOU3BEIECHHUE BEKTOPOB.
Brruucienue yrioB Mexay NpsSIMBIMU U IIOCKOCTSMHU. KOOpIMHATHO-BEKTOPHBIN
METOJI IIPY PELICHNN T'€OMETPUYECKUX 3a1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yJbTaThl OCBOEHHUS MPOrpaMMbl ydeOHOTo mpeaMmeTa
«Marematukay XapakTepu3yrTCs:

I'paxkianckoe BocniuTaHMe:

c(hOpMUPOBAHHOCTHIO TPAKAAHCKOMN MO3ULIUU 00YUYaIOIIETOCs] KaK aKTUBHOTO
U OTBETCTBEHHOTO UYJieHAa POCCHIMCKOrOo OOIIECTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHHA,
NpoIeAyp TpaxKJaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHl M TIp.), YMEHUEM
B3aUMOJICUCTBOBaTh C COIMAJIbHBIMM HWHCTUTYTaMHU B COOTBETCTBUHU C HX
(GYHKIUSMU ¥ Ha3HAUYCHUEM.

IIaTpuoTnyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON TPAKIAHCKON UACHTUYHOCTH, YBAKCHHS K
IPOLIJIOMY U HACTOAILIEMY POCCUMCKON MaTEMATUKH, [IEHHOCTHBIM OTHOILIEHUEM K
JOCTHKEHHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKON MaTeMaTHu4eCKOW IIKOJIbI,
K HCIOJIb30BAHUIO ATHX JOCTHKCHHMH B APYTUX HayKax, TEXHOJOTHUSX, chepax

HKOHOMHUKH.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:
OCO3HaHUEM JTyXOBHBIX LEHHOCTEM POCCHIICKOTO HapoJa;

c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHWS, H3TUYECKOrO  IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTIOCTUKEHUI HayKU U JIEATeIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOECHUE YCTOMYUBOTO OyAyIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKIIOYAs ICTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 331a4, PEIICHUH, PACCYKACHUN; BOCTIPUUMYHUBOCTHIO
K MaTEMaTUYECKUM acleKTaM pa3INYHbIX BUJIOB HCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOpPMUPOBAHHOCTHIO YMEHHUS TPUMEHATh MaTEMaTUYECKWE 3HAHUSA B
MHTEpecax 3J0pOBOro U 6e30macHOro 0opasa U3HU, OTBETCTBEHHOTO OTHOILIEHUS
K CBOEMY 3J0POBBIO (30pOBOE MHUTAHHUE, COATAHCUPOBAHHBIN PEKUM 3aHATHA U
OTIIbIXa, pETyJIIpHas (U3HUecKasi aKTHBHOCTH); (DU3NIECKOTO COBEPIIICHCTBOBAHNS,
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTHIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYyAy, OCO3HAHUEM IIEHHOCTHU TPYAOJIO0US; MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHEM COBEPINATh OCO3HAHHBIA BBIOOD
Oynymeld mnpodeccur U pealr30BbIBATH COOCTBEHHBIE KU3HEHHbIC IUIAHBI;



TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHUecKoMy oOOpa3oBaHHIO U
caM000Opa30BaHUIO HAa TPOTSHKEHWH BCEW JKU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MaTEMaTHIECKON HAIIPABICHHOCTH.

IKOJIOTNYEeCKOe BOCTIMTAHUE:

c(hOPMUPOBAHHOCTHIO IKOJOTUYECKOM KYJIbTYphbl, MOHMMAaHUEM BIMSIHUS
COLIMATIbHO-3KOHOMHUYECKUX MPOIECCOB Ha COCTOSHUE MPUPOTHON M COLMATBHOU
Cpelbl, OCO3HAHMEM TJI00ATBPHOTO  XapakTepa JKOJOTUYECKUX MpodiieM;
OpUEHTallMe Ha NMPUMEHEHUE MATEeMAaTHYECKUX 3HAHUW JJId pellieHHs 3a7ad B
00J1aCTH OKpY>Karoulei cpeibl, INIAHUPOBAHUS MOCTYIIKOB M OLIEHKHU UX BO3ZMOMHBIX
MOCJIEJICTBUM JIJISI OKPYKAIOILIEH Cpeibl.

IleHHOCTH HAYYHOTO IO3HAHNS:

c(OpPMUPOBAHHOCTHIO MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAYKM W  OOLIECTBEHHOW  MPAKTHKH, [OHUMaHUEM
MaTEeMaTUYeCKOM HayKh Kak cdepbl 4YeJIOBEYECKOM IesTEeNbHOCTH, STaloB €€
pa3BUTHS W 3HAYUMOCTH IS PAa3BUTHS I[MBUIN3AINN, OBJAJCHUEM SI3BIKOM
MaTeMaTUKH W MaTEeMaTUYeCKONW KyJIbTYpOH KakK CPEICTBOM IO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh TMPOCKTHYIO M HCCICIOBATEIBCKYIO ICATEIHHOCTD
WHIUBUYaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE pPe3yNbTaThl OCBOCHHS MPOrPaMMBbI Y4eOHOTO MpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHBIMU  OeliCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
0elicCmeusMU, YHUBEPCATIbHBIMU Pe2YIIMUBHBIMU OeliCMBUMU.

1)  Vuusepcanvmvie = nosmaeamenwvmvle  Oeticmsus,  obecneuugarom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00yHarowuxcs (oceoenue
Memo008  NO3HAHUA — OKPYHCAIOWe20  Mupa,  NpuMeHeHue  J102UYECKUX,
UCCe008amMeNbCKUX onepayull, yMeHuti pabomams ¢ ungopmayueti).

Bba3oBble JJornueckue aeicTBUA:

e BBIABJIATH U XapaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMAaTUIECKUX
00BEKTOB, TMOHATHN, OTHOIICHWW MEXIy MOHATHAMH; (HOpMyIupoBaTh
OTIpeNIeTICHUs]  MOHATWN; YCTAaHABIHMBATh CYIIECTBEHHBIH  MPU3HAK
KJIacCU(UKAIMK, OCHOBAHMUSA i OOOOIICHHWS W CpPaBHEHUS, KPUTEPHH
IPOBOAMMOTO aHAIIN3A,

e BOCHpUHUMATH, (OPMYIUPOBATH W  TPEOOPA3OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, CAMHUYHBIC, YaCTHBIE W OOIIHE;
YCJIOBHBIC;



e BBIBIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3U U
npotuBopeursi B (akTax, MAAHHBIX, HAONIOACHUSX U YTBEPKICHUSX;
npeayiaraTh KpUTEPUH JIJIS1 BBISIBJICHUS 3aKOHOMEPHOCTEH M TPOTUBOPEUHIA,

e JIeNaTh BBIBOJABI C HCIIOJH30BAHMEM 3aKOHOB JIOTHKH, IEHYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUCHHUA, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

e TPOBOAWUTH CaMOCTOSITEJIHO JI0Ka3aTeNbCTBA  MaTEeMaTHUECKUX
YTBEPXKICHUI (TPSMBIE U OT MPOTHBHOTO), BBICTPAUBATH apTryMEHTAITUIO,
NPUBOIUTH TMPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIC
CY’>KIICHUS ¥ BHIBOJIBI;

e BBIOMpaTh croco0 pemieHus ydyeOHOM 3adauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEUIeHMs, BHIOMpaTh Hauboiee NOAXOASIIMNA C Y4ETOM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).

ba3zoBble uccieaoBarebCKue J1eHCTBUA:

e HCIOJB30BaTh BOMPOCHI KaK HMCCIEAOBATEIHCKUN MHCTPYMEHT MO3HAHUS;
(GbopMyIupoBaTh BOIPOCH], (PUKCHUPYIOIIME MPOTUBOPEUUE, MPOdIEMYy,
yCTaHaBIMBaTh HMCKOMOE€ M  JaHHoe, (GOpMUPOBATh  THIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHEHHUE;

e TIPOBOAWTH CaMOCTOSITEIIEHO CTUTaHUPOBAHHBIH AKCIIEPUMEHT,
UCCJICIOBAaHUE TI0 YCTAaHOBJIEHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTro
o0ObeKTa, SBJICHHUSA, NPOLECCA, BBIABICHUIO 3aBHCUMOCTEH MEXIY
00BbeKTamMu, SIBJICHUSMU, TIPOIIECCAMU;

e CaMOCTOSITENIBHO (POPMYIUPOBATH OOOOIICHHS U BBIBOJBI IO PE3yJIbTaTam
POBEIEHHOTO HAOIONCHUSA, WCCIIEIOBaHMS, OIEHUBATH JOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJIOB H 0000IIEHNUH;

e TMPOTHO3HPOBATH BO3MOXHOE Pa3BUTHE MpPOLECCa, a TAKXKE BBIIBUTAThH
MIPEATNOIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmanmeii:

e BBIABJIATH Ne(DUIINTHI MH(OOPMAIINY, TAHHBIX, HEOOXOUMBIX JIJIsl OTBETA Ha
BOMPOC U ISl pEIICHUS 3a/1a4H;

e BBIOMpaTh UWH(OpPMAIMIO U3  UCTOYHUKOB  PA3IUYHBIX  THUIIOB,
aHATM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAITHIO
Pa3IUYHBIX BUIOB U (DOPM TMpEICTABICHIS;

e CTPYKTYypHUPOBaTh MH(OPMALIUIO, TIPEACTABIATH €€ B PA3IMUHBIX (OpMax,
WLTIOCTPUPOBATH TpaduuecKH;

e OIICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITENIEHO
c(hOpMYyTUPOBAHHBIM KPUTEPHUSIM.

2)  VHueepcanvhbie KOMMYHUKamue@Hble Oelicméus, o0becnevyusaom

CPOPMUPOBAHHOCHL COYUATILHBIX HABLIKOG 00OYHAIOUJUXCSL.

OOmenne:
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BOCIIPHHUMATH ¥ (POPMYJIHPOBATH CY>KIEHUS B COOTBETCTBUH C YCIOBHUSIMHU
U TIeJISIMU OOIIEHUS;, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PCHUS
B YCTHBIX U NMUCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOAY PEIICHUS
3a7a4l, KOMMEHTHUPOBATh NOJYYEHHBIN PE3YJIbTAT;

B X0J1€ 00CY>KJI€HUs 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX IaeMOI TEMBI,
POOJIEMBI, pelIaeMoi 3a/1a4uu, BEICKAa3bIBaTh UJCH, HAIICJICHHBIC HAa TIONCK
pPEILICHUS; COMOCTABJISITh CBOU CYXKJICHUA C CYXICHUSIMH JPYTHX
YYaCTHUKOB JMajiora, OOHapy»KMBaTh pa3iMuuMe W CXOJICTBO IMO3UIIMIA; B
KOppEeKTHOU popMme hopMyupoBaTh pa3HOTIACHs, CBOM BO3PAKEHMUS,;
NPEACTAaBIATh  PE3yJbTaTbl  pPELICHHWS  3aJayd,  OKCIEPUMEHTA,
WCCJICIOBAHMUSI, IPOEKTA; CAMOCTOATEILHO BEIOMPATH (POPMAT BBICTYIUIICHUS
¢ yuéToM 3a7a4 Mpe3eHTAIN 1 OCOOCHHOCTEH ay AUTOPHH.

CorpyaHuyecTBo:

MIOHMMATh M UCIIOJIb30BaTh MPEUMYIIECTBa KOMAHIHOM U MHINBUTY ATbHOM
paboOThI TIpU pernieHuH y4eOHBIX 3a/lay; MPUHAMATH II€h COBMECTHOU
NEATETbHOCTH, IUIAHUPOBAaTh  OPraHU3AIMIO COBMECTHOM  paboThI,
pacnpenensiaTe BUABI pabOT, IOTOBAPUBATHCA, OOCYXKIaTh MPOIECC U
pe3ynbTat paboThl; 0000IIaTh MHEHHUST HECKOJIBKHX JTFO/ICH;

y4acCTBOBATh B IPYMIOBBIX (popMax paboThl (00CYkIeHHs, 0OOMEH MHEHHU,
«MO3TOBBIE TITYPMBD» W WHBIE), BBIMOJIHATH CBOIO YacTh pPabOTHI H
KOOPJIMHUPOBATH CBOU JICUCTBHUS C JPYTUMH WICHAMH KOMaH/IbI; OIICHUBATh
KauyeCcTBO CBOEro BKJIaga B OOHIMH MPOAYKT TIO KPUTEPHSM,
c(hOpMYyJIUPOBAHHBIM YYACTHHKAMH B3aUMO/ICHCTBUSI.

3) Vuusepcanvnuvie pecynamusnsle oeiicmausi, obecneuusaom hopmuposariue
CMbBICTI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzanus:

COCTABJISITH TUIAH, aJITOPUTM PEIICHUS 3a/1auu, BRIOUPATh CIIOCO0 peleHus
C Y4ETOM UMEIOITNXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEIICHU C YU4ETOM HOBOM
uHpopMaru.

CaMOKOHTPOJIb:

BJaJeTh HAaBBIKAMHM TIO3HABaTEJIIbHOM peQeKCMH KaK OCO3HAHUSA
COBEpILIAEMBIX JEUCTBUA U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIA/IETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS IPOLIECCA U pe3yIbTaTa
pelLIeHNs MaTEMaTUYECKOH 3a/1a4H;

IIPEABUIETh TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTb IIPY PEILICHUH 3a4a4H,
BHOCHTb KOPPEKTUBHI B JESITEILHOCTh HA OCHOBE HOBBIX OOCTOSTEJIBCTB,
JAHHBIX, HAWJIEHHBIX OIIMOOK, BBIIBIEHHBIX TPYAHOCTEH;
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e OIICHMBATh COOTBETCTBHE pe3yJbTaTa IEJIW U YCIOBUAM, OOBSICHSITH
IIPUYUHBI TOCTHKECHUS WIM HEJOCTH)KEHUS PE3YJbTAaTOB IEATEIIBHOCTH,
HAXOJMTh OIIMOKY, 1aBaTh OLICHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KITIACC

OnepupoBath MOHATUSIMU: TOUKA, IPAMasi, IIIOCKOCTb.

[IpUMEHATh aKCHUOMBI CTEPEOMETPUM M CIEJCTBHUS W3 HUX TMPU PEIICHUH
Tr€OMETPUYECKUX 3a/1au.

OnepupoBaTh NOHATUAMU: MAPAIIIETBHOCTh U NEPIEHIUKYJIIPHOCTD MPSIMBIX
U TUTOCKOCTEM.

KnaccugunmpoBaTh B3aMMHOE pACMOJIOKEHHUE TPSMBIX M IUJIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: ABYI'PAHHBIM YTroJi, TpaHW JBYTPaAaHHOTO YIJIa,
pedpo ABYTpaHHOTO yTia; JUHEHHBIM YroJl JBYTPAHHOTO YIJIa; TpajyCHas Mepa
JBYTPaHHOTO yTJIa.

OnepupoBaTh TMOHATHSAMU: MHOTOIPAHHUK, BBIMYKJIBIA W HEBBITYKIIBIA
MHOT'OTPaHHHUK, AJIEMEHTHI MHOTOIpaHHUKA, IPaBUIIbHBI MHOTOTPAHHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOIPAaHHUKOB (TUpamMujia; MpPU3MAa,
PSMOYTOJIBHBIN TTapaJlIeenunes, Ky0).

Knaccudummposatsb MHOTOTPaHHUKH, BbIOMpas OCHOBAaHUS TUTS
Kiaccupukanuu (BBIMYKJIbIE W HEBBINYKIbIE MHOTOIPAHHUKH, IPABHIbHBIC
MHOTOTPAHHUKH; MPSIMbIC U HAKJIOHHBIE TIPU3MBbI, TTapasUICIICTTUICIbI).

OnepupoBaTh MOHIATUSIMHU: CEKYIIasi IJIOCKOCTh, CEUEHHE MHOTOIPAHHUKOB.

OOBSICHATH TPUHITUIIBI TOCTPOSHUS CEUEHUH, UCTIONB3YS METOJ] CIICIOB.

CTpouTh CEUEHHS] MHOTOTPAHHHUKOB METOJOM  CJIEIOB,  BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKHU W3 PUCYHKOB MPOCTBHIX OOBEMHBIX (DUTYDP: BHI
CBEpXY, COOKY, CHU3Y.

Pemate 3a7aun Ha HAXOXKJEHUE TEOMETPUUECKUX BEJIMUMH 1O 00pa3aM Win
aIropuT™MaM, NPUMEHSASI W3BECTHbIC AHAIUTHUYECKUE METOAbl NPU PEIICHUU
CTaHJIAPTHBIX MAaTeMAaTHYECKUX 3a7a4 Ha BBIYUCICHHUE PACCTOSHHUN MEXIY JIBYMS
TOYKaMH, OT TOYKH JO TPSIMOM, OT TOYKH JIO0 TUIOCKOCTH, MEXIY
CKPEILHUBAOIIUMUCS MIPSIMBIMH.

Pemate 3aaun Ha HAXOXKJEHUE TEOMETPUUECKUX BEJIMUMH 1O 00pas3aM Wiu
aIropuT™MaM, NPUMEHSASI U3BECTHbIC AHAIMTHUYECKUE METOAbl NPU PEIICHUU
CTAHJAPTHBIX MaTeMaTHYECKMX 3aJlad Ha BBIUYHCICHHUE YTJOB  MEXIY
CKPCIIMBAIOIIUMUCS TPSIMBIMH, MEXIY MNOPsIMOM H  TUIOCKOCTBIO, MEXIY

IJIOCKOCTSIMH, IBYyI'PaAHHBIX YIJIOB.
12



Boruncnate 00bEMBI U MJIOMIAAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (IIpHU3Ma,
NUpPaMU/a) C IpUMEHEHHEM (POPMYJT; BEIUUCISATH COOTHOLICHHS MEXTY TUIOIAIIMU
NOBEPXHOCTEH, 00bEMaMU MOTIOOHBIX MHOTOTPAHHUKOB.

OmnepupoBaTh MNOHATUSMHU: CUMMETPHUsS B NPOCTPAHCTBE; LIEHTP, OCh U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U INIOCKOCTh CUMMETPUHU (PUTYPBI.

W3Bnekatb, mnpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HHOOPMALHUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, IPEJICTaBICHHYIO Ha YepTeXax U
PHUCYHKaXx.

ITpumeHsaTh reomeTpudeckue (HpakThl AJ1s1 pEIICHNs CTEPEOMETPUUECKUX 3a/1a4,
IPEIO0JIaratoIliuX HECKOJIBKO 111ar0B PEIIEHUs, €CJIU YCIOBHS IPUMEHEHUS 3a]1aHbI
B SIBHOH (popMe.

[IppuMeHATs MpOCTEHIINE NPOrPpaMMHBIE  CpPEACTBA M JJIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI ITPU PELIEHUH CTEPEOMETPUUYECKUX 3a/1a4.

[TpuBoauTH HpUMEpPbl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B NpUPOJE U
YKU3HH, PACIIO3HABATH MTPOSIBJIEHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpuMeHATh MOMy4YEHHBbIE 3HAHUS Ha MPAKTHKE: AaHAJIU3UPOBATh pPEAbHbBIE
CUTyalluM M MPUMEHATHh W3y4YEHHbIE NOHATUS B IMPOLECCE IMOHUCKA pEIIEHUs
MaTeMaTHYecKu C(OPMYIMPOBAaHHON MPOOJIEMbI, MOJAEIUPOBATh PpEaJbHbIC
CUTyallud Ha A3bIKE TE€OMETPUH, UCCIEAOBaTh IOCTPOECHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MOHSATHI U TeOpeM, anmnapara ainreopsl; penarb
PaKTUYECKUE 3a/1a4U, CBA3AHHBIE C HAXOKIEHUEM F€OMETPUUYECKHUX BEJTUUYMH.

11 KIIACC

OmnepupoBaTh MOHATUSMHU: IWIMHAPUYECKAs IOBEPXHOCTb, O00Opa3yromue
IJIMHAPUYECKON TOBEPXHOCTH; IIMJIMH/IP; KOHMYECKas TOBEPXHOCTh, 00pa3yIoLIye
KOHUYECKOU MOBEPXHOCTHU, KOHYC; c(hepruecKas MOBEPXHOCTb.

Pacnio3naBats Tena BpaieHus (IUIMHAP, KOHYC, cepa U mmap).

OOBACHATH CIOCOOBI MOTYUYEHUS TEJ BpAILICHUSI.

KnaccuduupoBaTh B3aMHOE pacroyiokeHue cGepsl U MIOCKOCTH.

OmnepupoBaTh MOHATUSAMU: IIAPOBOW CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
CErMEHTa; IIApOBOW CJIOW, OCHOBAHUE IIAPOBOTO CJIOS, BHICOTA MIAPOBOTO CIIOS;
1aPOBOM CEKTOP.

Bbruncnsate  00bEMBI M IUIOMIAAM  TMOBEPXHOCTEH Tel  BpalleHHS,
reOMETPHUECKUX TeJ C MPUMEHEHNEM (OpPMYIL.

OmnepupoBaTh NOHATHSIMH: MHOTOI'PaHHHK, BIUCAHHBIN B cpepy U ONMCaHHbIHI
okoJio cepsr; cepa, BrcaHHASS B MHOTOTPAHHUK WM TEJIO BpalllEHUSI.

BbyncnaTe COOTHOLIGHUS MEXIY IUIOMIAASAMU MOBEPXHOCTEH M 00BEMaMU
IMOJIOOHBIX TEII.
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N3o06paxaTh u3yuaeMble (UTYypbl OT PYKH M C NPUMEHEHHEM MPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BoInonHATE (BBIHOCHBIE) TNIOCKUE YEPTEKU U3 PUCYHKOB IMPOCTHIX 0O0BEMHBIX
¢Guryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTb CEUEHUS TEJ BPALLECHUSI.

W3Bnekatrb, HHTEPNPETUPOBATh U MpeoOpa3oBbIBATH HH(OPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, IPEJICTaBICHHYIO Ha YepTeXax U
PUCYHKAX.

OnepupoBath NOHATUEM BEKTOP B IIPOCTPAHCTBE.

BBINOMHATE [EHCTBHUSL CIIOKEHHST BEKTOPOB, BBIUMTAHUS BEKTOPOB U
YMHOKEHHS BEKTOpPA Ha YUCIO, OOBSICHITh, KAKUMHU CBOMCTBAMU OHH 00JIafatoOT.

[IprMeHATH MPaBUIIO NapajuIeIICIUIENA.

OnepupoBaTh NOHATHAMU: IEKAPTOBBI KOOPJIWHATHI B MPOCTPAHCTBE, BEKTOP,
MOJAYJb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpa, YTOJ MEXAY
BEKTOpPaMH, CKJIPHOE NIPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIC
BEKTOPBI.

Haxonuth cymMmMy BEKTOPOB M MPOU3BEIECHUE BEKTOPA HA YHCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJsIpHOE IIPOM3BEICHUE, pACKIAIbIBaTh BEKTOpP II0 JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3ajaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT.

[TpumensaTs reomeTpudeckue (HakThl A PEHICHNUS CTEPEOMETPUUECKUX 3a/1a4,
IIPEANOIATAIOIINX HECKOIBKO IAr0OB PELICHHUS, €CJIA YCIOBUS IPUMEHEHUS 3a1aHbI
B SIBHOU (hopme.

Pemate mpocreiine reoOMETpUYECKHE 3aJadd HAa IPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOI'O METOAA.

Pemate 3amaum Ha JOKa3aTENbCTBO MATEMAaTHYECKUMX OTHOLIEHUH U
HAX0XkJIEHWE FeOMETPUUECKUX BEJIMYMH M0 00pa3laM Wi alfOpUTMaM, MPUMEHSs
W3BECTHBIE METOBI ITPU PEILICHUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHsATs mpoCTEHIIME MPOTrpaMMHBIE  CPEACTBA U AJIEKTPOHHO-
KOMMYHMKAIIUOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3a4aU.

[IpuBOIMTE NpHUMEpPBl MATEMATHYECKHX 3aKOHOMEPHOCTEM B IPUPOAE H
JKWA3HU, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB F'€OMETPHUH B UCKYCCTBE.

[IpuMeHATh IMOIMy4YEHHBbIE 3HAHUA HA IPAKTHKE: AHAJIU3UPOBATh PEAJIbHBIC
CUTyalluM W IIPUMEHATh HW3Yy4YCHHBIE IIOHATUSA B IPOLECCE IIOMCKA PELICHUs
MaTeMaTH4ecKu C(HOPMYIMPOBAaHHOW MPOOJIEMBbI, MOJAEIUPOBATH pPEasbHBIC
CUTyallUH Ha $3bIKE TIE€OMETPUH, MCCIEAOBAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TEOpEM, anmapara ajireopsl; pemarb
IIPaKTUYECKUE 3a/1a4U, CBA3AHHBIE C HAXOKICHUEM I€OMETPUYECKHUX BEJINYMH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Kosaun4vecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (undposbie)
Kontpoabnbie IIpakTHueckue
n/n NPOrpamMMslI Bcero o0pa3oBaTe/bHbIE
padoTsI padoThI
pecypchl
bu6mmoreka [IOK
1 B 10
BEAICHAE B CTEPCOMETPHIO https://m.edsoo.ru/1¢209e37
) [IpsimbIe 1 TUIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnorexka HOK
[TapannenbHOCTh NPSAMBIX U INIOCKOCTEN https://m.edsoo.ru/1¢209e37
3 [lepneHUKyIAPHOCTD NPSAMBIX U 12 bubnmoreka [JOK
IJIOCKOCTEM https://m.edsoo.ru/1¢209e37
Bbu6nmuoreka [IOK
4 v 10 1
1Bl MEXAY MPSAMBIMU U IUIOCKOCTSIMHU hitps://m.edsoo.ru/1c209¢37
5 MHOrorpaHHuKu 11 1 bubmorexa HOK
https://m.edsoo.ru/1¢209e37
6 OOBEMBI MHOTOTPAaHHUKOB 9 1 bubmorexa HOK
https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHME: CeueHUsl, paCCTOSIHUS U YIJIbI 4 1 bubmorexa HOK
p ' s Y https://m.edsoo.ru/1¢209¢37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0
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11 KJIACC

Kosun4vecTBo 4yacoB DJIeKTPOHHbIE
HaunMeHoBaHue pa3iesioB H TEM nuppoBLIe
Ne i/mn P Konrpoabnsie IIpakTHueckue (pp )
NMpPorpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoTsI
pecypchbl
bu6mmoreka [IOK
T 24
©J1a Bpattetis https://m.edsoo.ru/1¢209¢37
N bu6mmoreka [IOK
2 1 1
OOBEMEL TEN 0 https://m.edsoo.ru/1¢209¢37
bubnunorexa [IOK
B 2 1
3 €KTOPBI U KOOPIMHATHI B TIPOCTPAHCTBE 0 httos://m.cdsoo.ru/1c209e37
4 [ToBTOpenue, 06001ICHNE, 14 | but6mmoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/1¢209¢37
OBIIEE KOJIMYECTBO YACOB I10 68 3 0
[TPOTPAMME
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ITIOYPOYHOE IVTAHUPOBAHUE

10 KUIIACC
Kosun4yecTBo 4yacoB DJIeKTPOHHbIE
Ne Jara uudposbie
Tema ypoka Konrpoabsnbsie IlpakTHyeckue
n/n Bcero u3ydyeHusi oOpasoBaTejbHbIE
padoTsI padoThI
pecypcesl
OCHOBHbIE MIOHATUS CTEPEOMETPHUU:
TOYKa, MpsiMasi, ITOCKOCTb,
npocrpascTsBo. [IpaBuna
but6mmoreka [IOK
1 n300pakeHNs Ha PUCYHKAX: 1
. https://m.edsoo.ru/aecc77cd
M300paKeHUS TIOCKOCTEH,
napajvieIbHbIX MPSMBIX (OTPE3KOB),
CepeHbI OTpE3Ka
ITonsaTHA: nepecekaromuecs
2 MIJIOCKOCTH, TMEepeCceKaroIuecs 1 bubmorexa [JOK
> 11EP https://m.edsoo.ru/2d8a9¢99
mpsiMasi ¥ MI0CKOCTh
[TonsTua: nepecekaromecs
3 MIJIOCKOCTH, TEepeCceKaronuecs 1 Bubnmorexa [IOK
> TP https://m.edsoo.ru/db685¢73
npsiMasi ¥ MI0CKOCTh
3HAKOMCTBO C MHOTOIPaHHUKaMH,

4 n300pakeHUe MHOTOTPAaHHUKOB Ha 1 bu6muoreka [IOK
PUCYHKaX, Ha MPOECKIIMOHHBIX https://m.edso00.ru/a63959ed
gepTexax
HavanpHbie cBeieHus o kyoe u

5 HAPaAMUIE, UX Pa3BEPTKU U MOJEIN 1 bubnnorexa LHOK

p > MIX pasBep ) https://m.edsoo.ru/b30dff38
CedeHust MHOTOTPAHHUKOB
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HavansHbie cBeieHUS 0 KyOe U

6 MApaMUJE, X pa3BEPTKU U MOJIEIH. bubmmorera IIOK
https://m.edsoo.ru/3d8ffd32

CeueHnss MHOTOTPaHHUKOB
[TonsiTHe 06 aKCHOMATUYECKOM

7 MMOCTPOEHUH CTEPEOMETPUH: bubnmoreka [JOK
AKCHUOMBI CTEPEOMETPUU U https://m.edsoo.ru/OccSc4fe
CJIEICTBHS U3 HUX
[TonsiTHe 06 aKCHOMATUYECKOM

2 MIOCTPOEHUH CTEPEOMETPHH: bu6muoreka [IOK
AKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/239c8cb4
CJIE/ICTBHS U3 HUX
[TonsiTre 06 akCHOMaTHYECKOM

9 MIOCTPOEHUH CTEPEOMETPHH: bu6muoreka [IOK
AKCHOMBI CTEPEOMETPUU U https://m.eds00.1u/65c6b106
CJIE/ICTBHS U3 HUX
[TonsiTre 06 akCHOMaTHYECKOM

10 MOCTPOEHUH CTEPEOMETPHH: bu6muoreka [IOK
AKCHOMBI CTEPEOMETPUU U https://m.edsoo.ru/258fc245
CJIE/ICTBHS U3 HUX
B3anmMHOe pacnionoxeHue npsMbIX B

1 MPOCTPAHCTBE: MEPECEKAIOIINECH, bu6muoreka [IOK
MapajuieIbHbIE U CKPEIIUBAIOIINECS https://m.edsoo.ru/1a2520f6
MpsiMbIe
[TapannenpsHOCTh IPSIMBIX U
IIJIOCKOCTEMN B IPOCTPAHCTBE:!

12 napajieabHbIE IPSMbIC B bubmorexa OK

IIPOCTPAHCTBE; APAIUICIBHOCTD
TPEX NPAMBIX

https://m.edsoo.ru/93ad36b3
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HapaHJICJILHOCTB MMPAMBIX U
TUIOCKOCTEH B MPOCTPAHCTBE:

bubnunorexa [IOK

13
[TapannensHOCTH NPSIMON U https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH
14 VYTIbl ¢ COHanpaBieHHBIMU bubnmoreka [JOK
CTOpPOHAMU https://m.edsoo.ru/9f4071b9
L5 Yron Mexay npsMbIMU B bu6muoreka [IOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYroa Mexnay npsiMbIMU B bubnmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapannenpHOCTb MIOCKOCTEM: bu6muoteka [JOK
rapaiienbHble IIII0OCKOCTH https://m.edsoo.ru/2e18f255
13 CaoiicTBa napauiebHbIX bu6muoreka [IOK
IJIOCKOCTEMN https://m.edsoo.ru/e504d656
[Ipocreiinire npocTpaHCTBEHHbBIE
19 (urypsl Ha TUIOCKOCTHU: TETpad bubmorexa [TOK
P - TETPAD, https://m.edsoo.ru/4a28dc02
KyO, mapayienenumnes
bubnunorexa [IOK
20 I1 i
OCTPOCHHE CeHCHIH https://m.edsoo.ru/1d434d0f
but6mmoreka [IOK
21 [TocTpoeHune ceuenui
TPOCHHE CereHud https://m.edsoo.ru/ec26feSd
KontponbHas padoTa mo teme
” "IIpstMbIe ¥ TIIIOCKOCTH B bu6muoreka [IOK
npoctpaHcTie. [lapamienbHOCTh https://m.edsoo.ru/9a0a9e56
IPSIMBIX U IJIOCKOCTER"
[leprieHAMKYIAPHOCTH MPSIMOUN 1
PHEHIAKY AP P bubmuorexa [{OK
23 TJIOCKOCTH: TIEPIICHIUKYJISIPHBIE

MpsiIMbI€ B IPOCTPAHCTBE

https://m.edsoo.ru/b19f6asd
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24 IIpsimble napasuienbHbIE U bu6muoteka [JOK
MEPIEHINKYJIISIPHBIE K TUIOCKOCTH https://m.edsoo.ru/0ac11c95

)5 IIpsimble napasuienbHbIE U bubnuorexa [IOK
MEPIEHAUKYJISIPHBIE K IUIOCKOCTH https://m.edsoo.ru/ba545966

26 [Ipu3Hak nepneHANKYISIPHOCTH bubnmoreka [JOK
MPSAMOU U TJIOCKOCTH https://m.edsoo.ru/f85bfc46

7 [Ipu3Hak nepneHIuKyIsIpHOCTH bu6muoteka [JOK
MPSAMOU U TJIOCKOCTH https://m.edsoo.ru/79165d15

73 Teopema o npsimoit bubnuorexa [IOK
MEPIECHANKYJIISPHOM TIJIOCKOCTH https://m.eds00.1u/635¢5087

29 Teopema o npsimoit bubnmoreka [JOK
MEePNEHANKYIISPHOMN MJIOCKOCTH https://m.edsoo.ru/bd37458

30 Teopema o npsimoit bu6muoteka [JOK
MEePIEHIUKYIIIPHON INIOCKOCTH https://m.edsoo.ru/7d18834b
IleprnieHIUKYISIp U HAKIIOHHBIE:

31 paccTosiHUE OT TOYKH J0 INIOCKOCTH, bu6muoreka [IOK
paccTosiHue OT NPSIMOU 10 https://m.edsoo.ru/33c477d3
IJIOCKOCTH
[lepnenauKynsip U HAKIOHHBIE!

19 paccTosiHUE OT TOYKH J0 IIOCKOCTH, bu6muoreka [IOK
paccTosHUE OT NPSIMOM 110 https://m.edsoo.ru/66fefadd
IJIOCKOCTH
[lepnenauKynsip U HAKIOHHBIE!

1 paccTosiHUE OT TOYKH JI0 TUIOCKOCTH, bu6muoreka [IOK
paccTosHUE OT NPSIMOM 10 https://m.edsoo.ru/aSb7b8e3
IJIOCKOCTH

34 [TepnenauKymsip U HAKIOHHBIE: bubnmoreka [JOK

pacCTOsAHUEC OT TOYKH O IIJNIOCKOCTH,

https://m.edsoo.ru/dbee22bc
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paccTosiHue OT NPSIMOU 10
IUIOCKOCTH

VYIUIBl B IPOCTPAHCTBE: YIOJl MEXAY

but6mmoreka [IOK

35 MPSAMOU U TNIOCKOCTBIO https://m.eds00.ru/6b61b2b4
36 JIByTpaHHBIN yroJI, TUHEHHBIN YroJ bubnmoreka [JOK
JIBYTPAHHOTO yTJIa https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yroJ, TUHEHHBIN yro bu6muoteka [JOK
JIBYTPAHHOTO yTJIa https://m.edsoo.ru/c7c777ed
[TeprieHAMKYIAPHOCTD TNIOCKOCTEM:
38 HpI/II)3HaK Hef}),HeII;III/IKy.HSIpHOCTI/I bubmmorera LOK
g https://m.edsoo.ru/ec3e2da3
JBYX ITIOCKOCTEN
[TeprieHANKYIAPHOCTD MIOCKOCTEM:
39 MpU3HAK NEPHEHIUKYIISIPHOCTH bubmorexa OK
g https://m.edsoo.ru/ed9¢2a8e
JBYX ITIOCKOCTEN
[lepneHaUKyIAPHOCTD IIOCKOCTEM:
40 HpI/II)SHaKH He[})IHeII;,HI/IKyJ'IHpHOCTI/I bubmorexa [TOK
. https://m.edsoo.ru/ba75dc57
JBYX ITOCKOCTEN
41 TeopeMa o TpEX mepHeHIUKYIsIpax bubmorexa [TOK
https://m.edsoo.ru/e4972cdc
42 TeopeMa o TpEX mepHeHIUKYIsIpax bubmorexa OK
https://m.edsoo.ru/52188a7d
43 TeopeMa o TpEX mepHeHIUKYIsIpax bubmorexa OK
https://m.eds00.ru/91246736
KontponbHas padoTa mo TeMam
44 "TlepnieHAUKYJISIPHOCTH MPSMBIX U bu6muoreka [IOK

mIockocTeil" u "YTIbl MeX1y
IPSIMBIMU U TUIOCKOCTSIMH"

https://m.edsoo.ru/5b971ef3
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[ToHsiTHE MHOTOTpaHHUKA,
OCHOBHBIE JIEMEHTHI

45 MHOTOTPAHHUKA, BBIMYKJIbIE 1 bubmorexa [JOK
https://m.edsoo.ru/2d24e873
HEBBIITYKJIbIE MHOTOTPAHHUKH;
pa3BEpPTKa MHOTOTPAaHHUKA
IIpu3ma: n-yrosbHas pu3Ma; rpaHu
46 Y OCHOBAHUS MPU3MBL; IIpsiMasi 1 bubnmoreka [JOK
HaKJIOHHAs MPU3MBI, 00KOBas U https://m.edsoo.ru/b4ad63ad
ITOJIHAS! IOBEPXHOCTh MPU3MBbI
47 [Tapannenenunen, NpsIMOYTOIbHBIN bu6muoteka [JOK
MapajuieenuIie]] U €ro CBOMCTBA https://m.edsoo.ru/8a7be683
[Inpamua: n-yrojapHas nupamMua,
I'PaHU ¥ OCHOBaHUE NMUPaMUIbI;
48 O0KOBast ¥ OJTHASI TOBEPXHOCTh bubnmorera LOK
https://m.edsoo.ru/fblcd0as
MMPaMU/Ibl; PABWIbHAS U
yced€HHas nupamuzaa
[IpaBunbHBIE MHOTOTPAHHUKMU:
MOHSITHE NTPABUIIBHOTIO
49 MHOT'OI'PaHHUKA; IPaBUJIbHAS bu6nuorexa [IOK
[pyU3Ma U NpaBUIbHas IUPAMULA; https://m.edso00.ru/074c8865
IIpaBWIbHAs TPEYroJbHAs MUpaMua
Y TIPaBWIBHBIN TETpasap; KyO
IIpencraBienue o NpaBUIBHBIX
50 MHOT'OTpaHHHUKaX: OKTa’ap, bubnmorera LOK
https://m.edsoo.ru/a0fddSbf
JOJEKa’APp U UKOCASIP.
CummMeTpus B TPOCTPAHCTBE:
51 CUMMETPUS OTHOCUTEIIBHO TOYKH, Bubamorexa [IOK

IPSIMOM, INIOCKOCTH. DJIEMEHTBI

https://m.edso0.ru/b9e777d9
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CUMMETPUU B IIUPAMHUJAX,
napaJjuieJenunenax, NpaBUiIbHbIX

MHOTOTPaHHUKAX
Brruncnenue 31eMeHTOB
52 MHOT'OIPaHHUKOB: pEOpa Bubmrorexa [IOK
p - bebpa, https://m.edsoo.ru/6¢cdbecef
JMArOHAJU, YTJIbI
[Tnomaae 60KOBOI MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTHU MPSAMOM
53 MIPU3MBL, IIJIOIAs OCHOBAHUHI BrbmuoTexa IIOK
P ’ ez . ’ https://m.edsoo.ru/37d84157
TeopemMa 0 GOKOBO MOBEPXHOCTH
IIPSAMOY IIPU3MBI
[Tnomaae 60KOBOI OBEPXHOCTH U
[IOBEPXHOCTHU MIPABUIILHON
54 OHUPaAMUIBI, TEOPEMA O ILIOMIAIU bubmmorexa LIOK
p vﬂ ’ P Hl s . https://m.edso00.ru/5603e¢30b
OOKOBOI TOBEPXHOCTH YCCUEHHOMH
MUPaMU/IBI
55 KontponbHas padoTa mo teme bu6muoreka [IOK
"MHororpaHHuKu" https://m.edsoo.ru/a95f5c04
56 ITousitue 06 00BEME BrbmuoTexa IIOK
https://m.edsoo.ru/7ad0020b
but6mmoreka [IOK
57 O0Bé
DM THPAMIAB! https://m.edsoo.ru/235171b3
but6mmoreka [IOK
58 O0Bé
DM THPAMHIAB! https://m.edsoo.ru/f47dfefd
i bubmuorexa [{OK
59 00
DM THPAMIAB! https://m.eds00.ru/79¢10312
b K
60 O06BEM TUpaMuIBI u6mmorexa 110

https://m.edsoo.ru/2faadc3f
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bubnunorexa [IOK

o1 OOnEM mpr3MEI https://m.eds00.ru/79853608
62 O06BEM pU3MBI bubmorera [IOK
https://m.edso0.ru/1e053890
N but6mmoreka [IOK
63 OOném npH3MbI https://m.edsoo.ru/482d3f51
64 KontponbHas padoTa mo teme bu6muoreka [IOK
"OOBEMBI MHOTOTPAaHHUKOB" https://m.edso0o.ru/28a6573c
[ToBTOpeHue, 0600IIEHNE
65 CHCTEMAaTH3allis 3HAHHIA. bubnunorexa [IOK
[TocTtpoenue ceuenuii B https://m.edsoo.ru/098bedad
MHOTOT'PaHHHUKE
[ToBTOpenue, 0600IICHNE
cucTeMaTH3alis 3HaHUH.
Brrunciienue paccTosiHUI: MEXKITY
66 JBYMsI TOUKaMH, OT TOYKHU JI0 bubnnorexa LHOK
. https://m.edsoo.ru/f7792ba9
MPSIMOH, OT TOYKH JI0 TJIOCKOCTH,
MEXKIY CKPELMBAIOIIUMUCS
MPSIMBIMU
but6mmoreka [IOK
o7 Hrorosas kouTpostbHas pabota https://m.eds00.ru/b9146bc0
[ToBTOpeHue, 0600IIEH e
cucTeMaTH3alus 3HaHUH.
Beluucienue yrios: MExay BuGnmnorexa LIOK
68 CKPEIIMBAIOIINUMHUCS MIPSIMBIMH,

MEXKIY NPSMOH U IJIOCKOCTBIO,
JBYT'PAaHHBIX YIJIOB, YTJIOB MEXIY
IJIOCKOCTSIMU

https://m.eds00.ru/56765e¢8b
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I[TPOTPAMME
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11 KJIACC

Kosaun4vecTBo 4acos DJIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka Konrtpoabubie IIpakTuueckue A p
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoTsI padoThI
pecypcebl

Cdepa u map: neHTp, paamyc,

1 MaMeTp; TUIOIIA/lb MOBEPXHOCTH 1 bubmorexa OK
A p> riotman P https://m.edsoo.ru/0341bc2b
cepsl
Cdepa n map: nieaTp, paguyc,

2 I/(Ii;l\/II)GT ; rmI()) Ha Liozeﬂxiocm 1 bubmorexa [TOK
A p> riotman P https://m.edsoo.ru/0341bc2b
chepsl
Bsanmuoe pacnionoxxenue chepsl u

3 IUIOCKOCTH; KacaTellbHas 1 bubnunorexa [IOK
IJIOCKOCTH K cepe; miomasn https://m.edsoo.ru/bed12a43
chepsl
Bsaunmuoe pacnionoxxenue chepsl u

4 IUIOCKOCTH; KacaTellbHas | bubnunorexa [IOK
IJIOCKOCTH K cdepe; MIomaib https://m.edsoo.ru/bed12a43
chepsl

5 N3obpaxenue chepsl, mapa Ha | bu6muoreka [IOK
miockocty. CedeHus mapa https://m.edsoo.ru/bc15f7{2

6 N3o0pakenue cdepsl, mapa Ha | bu6muoreka [IOK
mnockoct. CeueHus mapa https://m.edsoo.ru/bc15f7f2
[unuaapudeckast MOBEPXHOCTb,

. oOpa3yromne HUIHHIPUYECKOI | bubnmoreka [JOK

MMOBEPXHOCTHU, OCh
AJTUHIPAYECKON MMOBEPXHOCTH

https://m.eds00.ru/6054b8c1




[unuHapudeckast IOBEPXHOCTb,
o0pa3yromue MUIHHIPUIeCKON
MTOBEPXHOCTH, OCh

IUTAHIPUYECKON TTOBEPXHOCTH

bubnunorexa [IOK
https://m.eds00.ru/6054b8c1

[uuHap: ocHOBaHUS M OOKOBast
MOBEPXHOCTh, 00pa3yroias u 0cCh;
IUIoIIaas OOKOBOM M ITOJTHOMN
MOBEPXHOCTH

bubnunorexa [IOK
https://m.edsoo.ru/188{6216

10

[uuHap: ocHOBaHUS M OOKOBas
MOBEPXHOCTh, 00pa3yroias u 0cCh;
IO 1b OOKOBOW U TIOJTHOU
MOBEPXHOCTH

bubnunorexa [IOK
https://m.edsoo.ru/188{6216

11

N300pakeHne HWIMHIpA HA
IJIOCKOCTH. Pa3BépTka nuiuHapa.
Ceuenust mumuHAPA (TITOCKOCTHIO,
MapajuieaIbHON WU
MEePIECHANKYISIPHON OCH
UATUHIPA)

bubnunorexa [IOK
https://m.edsoo.ru/016e25¢eb

12

N300paskeHne HMIMHIpA HA
IJIOCKOCTH. Pa3BépTka nuinuHapa.
Ceuenust muuHAPA (TUTIOCKOCTHIO,
napajieIbHON WU
MEePIECHANKYISPHON OCH
UATTUHIPA)

bubnunorexa [IOK
https://m.edsoo.ru/016e25¢eb

13

KoHnunueckas noBepXHOCT,
o0pa3yromne KOHUIeCKOU
MOBEPXHOCTH, OCh U BEpIIUHA
KOHUYECKOM MOBEPXHOCTH

bubnunorexa [IOK
https://m.edsoo.ru/c94ba09b
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KoHnunueckas oBepXHOCT,
o0pa3yromne KOHHIEeCKOM

bubnunorexa [IOK

14
MMOBEPXHOCTH, OCh U BEPIINHA https://m.edsoo.ru/c94ba09b
KOHUYECKOM MOBEPXHOCTH
Konyc: ocHOBaHME U BEpILINHA,

15 oOpasyroinas ¥ 0Ch; IJIOIMA/Ib bubmorera LOK

pasy . L https://m.edso0o.ru/897dd3b2
OOKOBOW M MOJTHOU IMMOBEPXHOCTH
Konyc: ocHOBaHME U BEpILINHA,
16 oOpasyroias 1 0Ch; IJIOMA/Ib bubmorexa OK
pasy . L https://m.edsoo.ru/897dd3b2
OOKOBOI1 U MOJTHON TTOBEPXHOCTH
VY ceu€HHBIN KOHYC: 00pa3yromme u
but6mmoreka [IOK
17 BBICOTA; OCHOBAHHA M OOKOBas
https://m.edsoo.ru/1468bab3
MOBEPXHOCTh
VY ceu€HHBII KOHYC: 00pa3yIoue 1
Y pasy bubmuorexa [{OK
18 BBICOTA; OCHOBAHHA M OOKOBas
https://m.edsoo.ru/1468bab3
MMOBEPXHOCTH
N300pakeHne KoHyca Ha
MJIOCKOCTH. Pa3BépTKa KOHycCa.

19 Ceuenust koHyca (IIJIOCKOCTBIO, bubnmoreka [JOK
MapajyieIbHOM OCHOBAHUIO, U https://m.edsoo.ru/0Obde1be8
MJIOCKOCTBIO, TPOXOISIIEH Yepe3
BEPUINHY)

N3o0pakeHune KkoHyca Ha
IJIOCKOCTH. Pa3BépTKa KOHycCa.
20 Ceuenus koHyca (TUIOCKOCTHIO, bu6muoreka [IOK

MapajieIbHOM OCHOBAHUIO, U
IJIOCKOCTBIO, MPOXOIAIIEH uepes
BEPILNHY)

https://m.edsoo.ru/Obde1be8
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)1 KomOunarwst Ten BpameHus u bu6muoteka [JOK
MHOTOTPaHHUKOB https://m.edsoo.ru/3cefl0e5
” KoMmOuHarmst Ten BpaieHus u bu6muoreka [IOK
MHOTOTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHOrorpaHHuK, OMMCaHHBINA OKOJIO
7 cdepsr; cdepa, BircaHHAs B bu6muoreka [IOK
MHOTOTPAaHHUK WJIA B TEIO https://m.eds00.ru/0b136158
BpaIICHUS
MHOrorpaHHuK, OMMCaHHBINA OKOJIO
24 cdepsr; cdepa, BircaHHAs B bubmmoreka [JOK
MHOTOTPAaHHUK WJIA B TEIO https://m.eds00.ru/0b136158
BpallleHUs
’5 [Tonsitue 06 06bEMe. OCHOBHBIE bubmuorexa [{OK
CBOICTBa 0OBEMOB TEN https://m.edso0.ru/26a03fb7
%6 [Tonste 06 00bEMe. OCHOBHBIC bubnuoTexa [{OK
CBOICTBa 00BEMOB T https://m.edso0o.ru/26a03tb7
N but6mmoreka [IOK
27 O6nEM uuIHRpa, KoHyca https://m.edsoo.ru/5513d87b
N but6mmoreka [IOK
28 O6nem upHHApa, KoHyca https://m.edsoo.ru/5513d87b
i bubmuorexa [{OK
29 O0nem wapa u niowazs chepet https://m.edsoo.ru/d189bde2
R bubmuorexa [{OK
30 OOwEm wapa u mromazp chepet https://m.edsoo.ru/d189bde2
[Tomo6HbIE TeNa B MPOCTPAHCTBE.
31 CooTHOILIEHNS MEXTY IUIOIIAIIMHU bubnmoreka [JOK

MMOBEPXHOCTEH, 00bEMaMu
MOIOOHBIX TE

https://m.edsoo.ru/810cfleb
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[TomoOHbIE TeNa B IPOCTPAHCTBE.
CoOoTHOIICHUST MEXKIY TUTOIIAISIMA

bubnunorexa [IOK

32
MMOBEPXHOCTEH, 00bEMaMu https://m.edsoo.ru/810cfleb
MOIOOHBIX TE
[TomoOHbIE TeNa B IPOCTPAHCTBE.

1 CoOTHOILIEHUS MEXKTY TUIOMIAASIMU bubnmoreka [JOK
MMOBEPXHOCTEH, 00bEMaMu https://m.edsoo.ru/810cfleb
MOIOOHBIX TE

34 KonrponbHast pabora o Temam bu6nuorexa [IOK
"Tena Bpamenus" u "O0bems! Ten" https://m.edsoo.ru/4a33a8ab

35 Bekrtop Ha mimockocTH U B bu6muoreka [IOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefc1b

36 Bekrop Ha miockocTu u B bubmmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb

37 CnoxxeHue U BhIUUTAHHUE BEKTOPOB bubmorexa LOK

P https://m.edsoo.ru/23f4f089
38 CrnoxeHue ¥ BbIYNTaHNUE BEKTOPOB bubmmorera IHOK
P https://m.edsoo.ru/23f4f089

39 YMHOXEHUE BEKTOpa Ha YHUCIIO bubmmorexa IHOK
p https://m.edsoo.ru/dee379¢b

but6mmoreka [IOK

40 YMHOXEHUE BEKTOpa Ha YHUCIIO

MHOKCHHE BEKTOpa Ha AHCT https://m.edsoo.ru/dee379¢b
Paznoxenue BekTopa 1o Tpém
but6mmoreka [IOK
41 HEKOMILJIAHAPHBIM BEKTOPAM.
https://m.edsoo.ru/a28fd74e
IIpaBuno mapasienenumnena
Pasnosxenune BekTopa 1o Tpém
P R bubmuorexa [{OK
42 HEKOMILJIAHAPHBIM BEKTOPaM.

[IpaBuio mapannenenunena

https://m.edsoo.ru/a28fd74e
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Pemienue 3ama4, CBSI3aHHBIX C

43 OpUMEHEHUEM IIPABWJI IEUCTBUHA C bubnnorexa LHOK
p p A https://m.edso00.ru/5a827900
BEKTOpaMH
Pemenue 3ama4, CBI3aHHBIX C
44 OpUMEHEHUEM IPABUJI NENUCTBUM C bubnnorexa LIOK
p p A https://m.eds00.ru/5a827900
BEKTOpaMHU
KoopanuaTHO-BEKTOPHBINA METOT
45 IIPU PELIEHUN TEOMETPUUECKUX bubmmorexa [OK
pup p https://m.edsoo.ru/d3alfe30
3aja4
KoopanHaTHO-BEKTOPHBIN METO/T
46 IPU PENIEHNU T'€OMETPUUECKUX bubnmorexa LOK
pup p https://m.edsoo.ru/d3alfe30
3ajau
[IpsamoyronbHas cuctema
KOODPAMHAT B IIPOCTPAHCTBE.
47 Koopﬂ WHATEI BI;KTOpa bubnnorexa LHOK
P N pa. https://m.edsoo.ru/48db7058
[Ipocreiimue 3ama4uu B
KOOpJIUHATAX
[IpsamoyronbHas cucteMa
KOODPAMHAT B IIPOCTPAHCTBE.
48 Koopﬂ WHATEI BzKTopa bubnnorexa LHOK
P N pa. https://m.edsoo.ru/48db7058
[Ipocreiimue 3ama4uu B
KOOpJAMHATaX
VYToJ1 MEXIY BEKTOPaMU.
49 Ckansg Ho?l; 01/13135 cHUe bubnnorexa LHOK
p p A https://m.edsoo.ru/725¢effc4
BEKTOPOB
YToJI MEXIy BEKTOPAMHU.
Y P bubmuorexa [{OK
50 CkansipHO€ IPOU3BEIEHUE

BEKTOPOB

https://m.edsoo.ru/725¢effc4
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51 Boruncnenue yriioB Mexy bu6muoteka [JOK
MIPSAMBIMH U IIJIOCKOCTIMU https://m.edsoo.ru/8etbe78e

57 Brruucnenue yrioB Mexy bubnuorexa [IOK
MPSIMBIMU U TUIOCKOCTSIMUA https://m.edsoo.ru/8efbe78e

53 Brruucnenue yrios Mexy bubnmoreka [JOK
MIPSAMBIMH U IIJIOCKOCTAMU https://m.edsoo.ru/8efbe78e
KonrponsHast pabora o Teme

54 "BekTopbl 1 KOOpJMHATHI B bubmorexa [JOK

" https://m.edsoo.ru/77¢22fc5

MIPOCTPAHCTBE
[ToBTOpeHue, 06001IeHNE 1

55 cUcTeMaTHu3aIvs 3HaHUH. bubmuorexa [{OK
OcHoBHBIE QUTYpPHI, (HAKTHI, https://m.edsoo.ru/1780ba5d
TEOpPEMBI Kypca IJIaHUMETPUU
[ToBTOpeHue, 06001IeHNE 1

56 cUCTEMAaTH3alus 3HAHWH. bubnuoTexa [{OK
OcHoBHBIE QUTYpPHI, (HAKTHI, https://m.edsoo.ru/1780ba5d
TEOpEMBI Kypca IUIaHUMETPUHI
[ToBTOpEeHME, 0600IIEHNE U

57 cUCTEMAaTH3allus 3HAHUH. bubnuoTexa [{OK
OcHoBHBIE QUTYpPBI, (HAKTHI, https://m.edsoo0.ru/078cd184
TEOpEMbI Kypca IUIaHUMETPUHI
[ToBTOpeHME, 0600IIEHNE U

58 CHCTEMAaTHU3allsl 3HAHHI. bubnuorexa [{OK
OcHoBHBIE QUTYpPBI, (HAKTHI, https://m.edsoo0.ru/078cd184
TEOpEMbI Kypca IUIaHUMETPUHI

59 [ToBTOpeHME, 0600IIEHNE U bubnunorexa [IOK

cucTeMaTu3alus 3HaHui. 3agadu

https://m.edsoo.ru/7491efe0
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TUTAHUMETPUHU H METOJIBI X
pelieHus

[ToBTOpeHue, 06001mIeHNE 1
cucTeMaTHu3alys 3HaHUH. 3agaun

but6mmoreka [IOK

60 IUIAHUMETPUHA U METOIBI UX https://m.edsoo.ru/7491efe0
pelieHus
[ToBTOpEeHME, 0000IIEHNE U

61 cucTeMaTHu3aIys 3HaHui. 3a1auu bubnuorexa [{OK
IUIAHUMETPUHA U METOIBI UX https://m.edsoo.ru/4dffda97
pelieHus
[ToBTOpeHme, 0600IIEHNE U

2 cUCTeMaTHu3alus 3HaHui. 3a1aun bubnuorexa [{OK
IUIAHUMETPUUA U METOIBI UX https://m.edsoo.ru/4dffda97
pelieHus
[ToBTOpeHmE, 0600IIEHNE U

63 CHCTEMAaTHU3allHs 3HAHHIA. bubnuorexa [{OK
OcHoBHBIE GUTYPHI, (PAKTHI, https://m.edsoo.ru/74b2ad91
TEOPEMBI Kypca CTepEOMETPUH
[ToBTOpeHme, 0600IIEHNE U

64 CHCTEMAaTHU3allisl 3HAHHIA. bubnuorexa [{OK
OcHoBHBIE GUTYPHI, (PAKTHI, https://m.edsoo.ru/74b2ad91
TEOPEMBI Kypca CTepEOMETPUH

but6mmoreka [IOK

65 HroroBas koHTpoabHAs paboTa hitps://m.cdsoo.r/ec24dfc?

66 [ToBTOpeHME, 0600IIEHNE U bubnunorexa [IOK
cUcTeEMaTH3allis 3HaHUI https://m.edsoo.ru/f465d10e

67 [ToBTOpeHue, 06001IeHNE 1 bubnunorexa [IOK

cUcTeMaTH3anusg 3HaHUU

https://m.edsoo.ru/f465d10e
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68

[ToBTOpeHue, 06001IeHNE 1
cucTeMaTH3allis 3HaHUI

bubnunorexa [IOK

https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68
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YYEBHO-METOJINYECKOE OBECIIEHEHUE OBPA3OBATEJIBHOI'O
HNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

* Maremarnka: anrebpa U Hadaia MaTeMaTHYeCKOro aHaiu3a, reomerpus. ['eomerpus, 10-
11 xmaccel/ Atanacsn JI.C., byty3os B.®., Kangomnes C.b. u npyrue, AKImoHepHoe
obmmectBo «M3narenscTBo «lIpocBemienne

* Maremarunka: anreOpa U Hadajla MaTeMaTUYeCKOro aHam3a, reomerpus, 10 kimacc/ Bepuep
AL, Kapn A.IL., AxumonepHoe obmectBo «M3natensctBo «IIpocBemieHne»

* Maremaruka: anreOpa U Hayajla MaTeMaTUYECKOT0 aHaln3a, reometpusi, 10 kmacc/
Mopakosuu A.I'., CmupHoBa M1.M., O0111eCTBO C OTpaHUYEHHOI 0TBETCTBEHHOCTHIO «OL]
MHEMO3UNHA»

» Maremarnka: anrebpa 1 Hadaia MaTeMaTHYECKOro aHanu3a, reomerpus. ['eomerpus, 10
kiacc/ CmupHoB B.A., CmuproBa .M., O01iecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
Nznarenbckuii nentp «BEHTAHA-T'PA®»; Aximoneproe o6mectBo «M3maTenbcTBo
«ITpocBenieHue»

* Maremarnka: anrebpa 1 Hauaia MaTeMaTHYeCKOro aHanu3a, reomerpus. ['eomerpus, 10-
11 xmaccel/ CmupraoBa .M., O611ecTBO ¢ OTpaHUYeHHON OTBETCTBEHHOCTHIO «OL]
MHEMO3UHA»

* Maremaruka: anreOpa U Hadajla MaTEeMaTUYECKOTO aHaln3a, reometpus. ['eomerpus, 10-
11 xmaccwl/ Hlapeirun N.@., O0miecTBO ¢ OrpaHU4eHHON OTBETCTBEHHOCTBIO «/[PODAY;
AxmmmonepHoe obmectBo «M3natenpcTBO «IIpocBemnieHuey

* Marematuka. ['eomerpus, 10 knace/ Mep3amsik A.I'., Homuposckwuii /I.A., TTononckwuii
B.B., fAxup M.C.; mox penakiueit [Tomonsckoro B.E., O6mecTBo ¢ orpaHnueHHON
otBeTcTBeHHOCThIO U3narensckuii neHTp « BEHTAHA-I'PA®»; AkiimonepHoe o01iecTBo
«3marenscTBO «IIpocBenenney

METOAUYECKUE MATEPHUAJIbI JISA YUUTEJISA

e Teomerpus. Iloypounsie pazpaborku. 10—I11 xmaccer : ydeb. mocobwe ist
obmeoOpaszoBat. opranu 3auuii / C. M. Caaksn, B. @. by Ty308. — M. : IIpo
ceemenue, 2017. — 2-e uzn., nepepad. — 232 c. : un. (MI'Y — mkone). — ISBN
978-5-09-043092-0.

e [loypounsie pazpabotku mo reomerpun. 10 kiacc : mocobue g yuurens / H.H.
Kpynuna. — 2-e 3., am. — 1 daiin pdf : 289 ¢. — Mocksa : BAKO, 2020. — (B momorp
IKoJIbHOMY yumTento). — Cuctem. TpedboBanus: Adobe Reader XI mu6o Adobe Digital
Editions 4.5 ; axpan 10". — Tekcr : anexrponnsiid. ISBN 978-5-408-05299-8

HUDPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBHI CETHU
UHTEPHET
. http://fipi.ru/ (caiit ®UIIN);

. https://ps.1sept.ru/ (caiit razetsi «IlepBoe CEHTAOPs»);

. http://school-collection.edu.ru/

. http://ilib.mccme.ru/ (uHTEpHET-OMOMMOTEKA caiiTa MOCKOBCKOTO LIEHTpa
HETMPEPHIBHOTO MAaTEMaTHIECKOTO 00pa30BaHMsl);

. http://etudes.ru (MaTremaTudeckue 3TIOIbI);

. http://kvant.mccme.ru/ (Hay9HO-TIOMYJISIPHBIN (PU3UKO-MATEeMAaTHUECKUH KypHAI
«KBaHT»);

. http://lib.mexmat.ru/books/3275 (anexkrponHas 6ubiuoreka [lomeuntenbckoro coera

MEXaHMKOMAaTEeMaTH4ecKoro ¢akynpTera MOCKOBCKOTO TOCYJapCTBEHHOTO YHUBEPCUTETA)

35



‘B D3HHOM  OOKYMEMTE  NPOMYMCPUB3HD W
|n;:nmm I ' |

P PE eiE mmcron [ A
raunmm:&ﬁi? "
;,{('\ ﬂl,h,ll[csueum '
[ o
S o

o
/

.



