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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 oOyuarommxcs
IPABWIBHBIX IPEICTaBICHUA O CYHUIHOCTH M NPOMCXOKIECHUM T€OMETPUUYECKHX
abcTpakiuii, COOTHOLUICHHH PEaJbHOTO0 M HAEATBHOTO, XapakTepe OTPaKEeHUs
MAaTeMaTHYECKOW HAYKOM SBICHHM M MPOLECCOB pPEAIBHOTO MHpPa, MECTe
T€OMETPHUH B CUCTEME HAYK U POJIM MAaTEMaTHUYECKOTO MOJCIUPOBAHUS B HAYYHOM
NO3HaHUM U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHHUS
ydalmxcs, a TaKKe KauyecTB MBIIUIEHUsS, HEOOXOAMMBIX [JIs aJanTaluu B
COBPEMEHHOM OOIIECTBE.

['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
oOpa3zaMu OOBEIUHSET pa3Hble BHIbI y4eOHOW U TPYIOBOM JESATEIBHOCTH,



SIBIISICTCSI OJJHAM W3 TPO(PECCHOHAIBLHO BAXKHBIX KayeCTB, MOJITOMY aKTyallbHa
3amaya (popmMupoBaHHS y O0OYyYarOUUXCS MPOCTPAHCTBEHHOTO MBINIJICHUS Kak
Pa3sHOBHIHOCTH OOpa3HOTO MBIIUICHHS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JAESITEIBHOCTH IO MHOTHUM HAIIPABICHUSIM.

Ilens ocBoeHusi mporpamMmbl yueOHOro Kypca «['eomerpusi» Ha 06a3zoBoM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTebHOE U OOILIEKYJIBTYPHOE Ppa3BUTHE
oOydJalmuxcsi  4yepe3  OOecrneueHHe  BO3MOXKHOCTH  MPHOOpETEeHusT U
UCTIOJIb30BAHUSI CHCTEMAaTHYECKMX TE€OMETPHUUYECKMX 3HAaHUH U JCWCTBUH,
cneur(UYHBIX T€OMETPHUH, BO3MOYKHOCTH YCIEIIHOTO MPOJIOJKEHUsT 00pa30BaHUs
10 CHENHATIBHOCTSIM, HE CBSI3aHHBIM C PUKJIAJHBIM UCIIOJIb30BAHUEM T€OMETPHH.

[Iporpamma 1o reomeTpur Ha 0a30BOM YpOBHE MpeaHAa3HAYeHa st
00yYarOMIMXCsl CPENHEH IIKOJIbI, HEe MCIBITHIBABIINX 3HAYUTEILHBIX 3aTPyIHEHHIA
Ha YpOBHE OCHOBHOTO o0Imiero obpa3zoBanusa. Takum oOpa3om, oOydarouiyecs Ha
0a30BOM ypOBHE JOJDKHBI OCBOMTH OOIME MaTEeMaTUYECKHE YMEHUS, CBS3aHHBIC
co crnenu(uKoil TeOMETpUHM W HEOOXOMUMbIE [UIS KH3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YyYUTh I€OMETPHUIO OoJjee
riy0OOKO, eciM B JajbHEWIIeM BO3HHKHET HEOOXOAMMOCTh B T€OMETPUYECKUX
3HaHUSAX B MPOPECCUOHATLHON AEATEIbHOCTH.

JlocTiKeHHe 1eNM OCBOGHHS TNPOrpaMMbl 00eCHeunBaeTcs pelIeHHeM
COOTBETCTBYIOIIMX  3aaad. [IpuOpUTETHBIMH 3aJadyaMHd  OCBOCHHUSI  Kypca
«["eomerpum» Ha 6a30BoM ypoBHe B 10—11 kitaccax sBISIOTCS:

o (¢opMHpOBaHME TPEACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOU

KYJIBTYpBI U OCO3HAHUE €€ B3aMOCBSI3U C OKPYKAIOIIUM MHPOM;

o (¢opMHpOBaHHME TPEACTABICHHUS O MHOTOIPAaHHHMKAX M Telax BpaIlCHUs
KaK 0 BOKHEHIINX MAaTEeMaTHYECKUX MOJIENSX, MMO3BOJIIONIUX OIHUCHIBATH
Y M3y4aTh Pa3HbIE SIBICHUS OKPYIKAIOMIETO MUPA;

o (¢opmMHupoBaHME YMEHHs paclo3HaBaTb Ha 4YepTekKaxX, MOJACIIX H B
pearbHOM MUpPE MHOTOT'PaHHUKH U TeJla BPaIleHuUS;

e OBJIQJICHUE METOJAMHU PEIICHUS 3a7]ad Ha MOCTPOSHUS Ha MU300pa’KeHUSIX
IPOCTPAHCTBEHHBIX QUTYD;

o (GopMHpOBaHHE YyMEHHUS OIEPHPOBATH OCHOBHBIMU TMOHSATHUSAMH O
MHOT'OIpaHHHMKaX ¥ TeJlax BPAIIeHUs U UX OCHOBHBIMU CBOWCTBaMU;

e OBJIIQJICHUE  aNrOpPUTMAMH  peIleHHs] OCHOBHBIX  THIIOB  3ajad;
dopMupoBaHHEe yYMEHHSI ~NPOBOIUTH  HECIIOKHBIC  JIOKA3aTeIIbHBIC
paccyXKIeHHs B XOJE PCIICHHS CTEPEOMETPUYECKHX 3alad M 3a1ad C
NPaKTUYECKUM COJIEPKaHUEM;

e pa3BUTHE  MHTEJUIEKTYyaJlbHBIX W TBOPYECKUX  CIIOCOOHOCTEU
o0yy4aromumxcsi, MO3HABATEJIbHON  AaKTUBHOCTH,  HCCIIEIOBATEIbCKUX
YMEHUH, KPUTUIHOCTH MBIIIUICHMS,



e (opmupoBanue byHKIIMOHATEHOM TPaMOTHOCTH, peneBaHTHOMI
FEOMETPUN: YMEHHE paclo3HaBaTh MPOSBIEHUS T[EOMETPUUYECKHX
NOHATUN, OOBEKTOB U 3aKOHOMEPHOCTEM B pEaJbHBIX KU3HEHHBIX
CUTyalUsIX U IMpPU U3YYEHUU JIPYTUX YYEOHBIX MPEAMETOB, MPOSIBICHUS
3aBUCUMOCTEN U 3aKOHOMEpHOCTEH, (OpMyIMpoBaTh HX Ha S3BIKE
TEOMETPUHU U CO3aBaTh F€OMETPHUUECKUE MOJAEIIH, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI anmapar [Js PEIIeHHUs] NPAKTUKO-OPUEHTHPOBAHHBIX
3aJ1a4, UHTEPIPETUPOBATH U OLIEHUBATh MOITYUYEHHbBIE PE3YJIbTATHI.

OTINYUTENBHON OCOOEHHOCTBIO IPOrpPaMMBbl SIBJIIETCS BKJIIOYEHHE B KypC
CTEPEOMETPUM B Hauyaje €ro u3y4eHWsl 3a7ad, pEIIaeMbIX Ha YPOBHE
UHTYUTUBHOTO MO3HAHUS, U ONpeAeNEHHBIM 00pa3oM opraHu3oBaHHas padoTa Hal
HUMH, 4YTO CHOCOOCTBYIOT PAa3BUTHUIO JIOTUYECKOIO M IPOCTPAHCTBEHHOIO
MBILUIEHHS], CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K
NalbHENIIEMY U3YUYEHHUIO NTPEAMETA.

[Tpenmourenue OTAAETCSA HATISIIHO-KOHCTPYKTUBHOMY METOAY OOY4YEeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh IPEIMETHO-
IIPAKTUYECKON JEATENbHOCTH. Pa3BuTHE NPOCTPAHCTBEHHBIX IPEACTABICHUM Y
ydalmxcs B Kypce CTEPEOMETpUM IPOBOJIUTCSA 3a CYET pELIEHUs 3aJad Ha
CO3JaHHE  IPOCTPAHCTBEHHbIX 00pa3oB W  3aJady Ha  ONEPUPOBAHME
IPOCTPAHCTBEHHBIMH oOOpa3amu. Co3manue oOpa3za MPOBOAMUTCS C OMOPOM Ha
HaIJAIHOCTh, a OINEpUpPOBAaHUE O0pa3oM — B YCIOBHUSX OTBJICYEHUS OT
HarJIsJHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COAECPHKaHUSL.

OcHOBHBIE coaepkaTesibHble JTUHUU Kypca «['eomerpum» B 10—-11 knaccax:
«MHororpanHuku», «IIpsiMble U MJIOCKOCTU B IPOCTpPAHCTBEY, «Tena BpaieHus,
«BeKTOopbI M KOOpAMHATHI B IPOCTPAaHCTBE». DOPMUpPOBAaHKE JTOTUYECKAX YMEHUN
pacnpenensiercs HE TOJBKO IO COJAEPKATENbHbIM JIMHUSM, HO W 1O ToJaM
00yueHHUs Ha YPOBHE CpeJIHEero o01ero oopa3oBaHusl.

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 u3yuenue reometpun otBoauTcs 2 yaca B Hejemto B 10 kinacce u 1 gac B
Henemo B 11 kitacce, Bcero 3a jBa rojia o0ydenus - 102 yueOHbIX yaca.



COIAEPKXAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE

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

B3anmHoe pacnosokeHrne MNpsMBIX B HPOCTPAHCTBE: IEpPECEKaIOIIHeECs,
napajuleNIbHble W CKpemuBarommecs npsmele. [lapamrensHOCTs NpsAMBIX U
IJIOCKOCTEW B NPOCTPAHCTBE: MapaJUIEIbHbIE TNPSIMBIE B  IPOCTPAHCTBE;
NapajuIeNIbHOCTh TPEX MPSMBIX; NAPAILIEIBHOCTh MPAMOM M IJIOCKOCTU. YTJBI C
COHAIIPABJICHHBIMM CTOPOHAMM; yIOJ MEXKIy IpPSAMBIMM B IPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEH: NapaJijiebHbIC IIJIOCKOCTH; CBOMCTBA
napaienbHbIX II0cKocTel. [IpocTeifimme mnpocTpaHCTBEHHBIE (QUTYpPHI Ha
IJIOCKOCTH: TETpa’dap, KyO, mapasuieNenumne]i; TIOCTPOEHUE CEUeHU.

[leprieHIUKYISIPHOCTh NPSIMOM M TUIOCKOCTH: MEPIEHINUKYIISIPHBIE MPSMbIE B
IIPOCTPAHCTBE, NPSMBIE NApPAUICIBHBIE M IEPIEHAMKYISAPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYJISAPHOCTH MPAMOM M IUIOCKOCTH, TEOpemMa 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 mOpsAMOM A0  IJIOCKOCTH,  MpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYISPHOCTh  IUIOCKOCTEW: NPU3HAK  IEPIECHIUKYJSIPHOCTH — ABYX
IIOCKOCTEU. TeopeMa 0 TPEX NMEePHEHIUKYIISIPaX.

MHoOrorpaHHuKu

[IoHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTH MHOTOIPAHHUKA, BBIITYKJIbIE
Y HEBBIITYKJIBIE MHOTOI'PAHHUKH; Pa3BEPTKA MHOrOrpaHHuKa. [Ipusma: n-yronapHas
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.

CuMMmeTprs B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, IMPSMOMH,
IJIOCKOCTHA.  DJEMEHThl CHUMMETPUM B MNHpaMUAaAX, Mapajulesienunenax,
MPAaBWJIbHBIX MHOTOTPAHHUKAX.



Brruucienne SIeMEHTOB MHOTOTPAaHHUKOB: pEOpa, MMAroHaM, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH M TOJIHOM TOBEPXHOCTH MPSIMOW MPHU3MBIL,
IJIOMIAh OCHOBAaHWM, TeopemMa O OOKOBOW IMOBEPXHOCTH MIPSIMOUN MPU3MBIL
[Imomaas OOKOBOM IMOBEPXHOCTH W TOBEPXHOCTH MPABUIBHON MHUPaMU/IBI,
TeopeMa O IUIomaau yceu€éHHoil mnupamuapl. [loHstne o0 o0béme. OOBEM
MUPAMU/IbI, TPU3MBI.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY IUIOMIAASIMHU
MOBEpPXHOCTEH, 00bEMaMU MTOJOOHBIX TEJ.

11 KIIACC

Tesa Bpalenus

HunuHapuyeckas MMOBEPXHOCTb, oOpasytomue HWIHHAPUIECKON
NOBEPXHOCTH, OCh ILIWJIMHJIPUYECKON TMOBEpXHOCTU. llunuHap: ocHOBaHMS U
OOKOBasi TMOBEPXHOCTh, OOpa3yrIIass W OCh; IUIOMIAJAh OOKOBOW H TMOJHOU
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yolne KOHUYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHWYECKOW MoBepXHOCTH. KOoHyC: OCHOBaHME U BeplInHa, 00pa3yromas
U OCh;, IUIOMAAh, OOKOBOWM ¥ TIOJHOW TOBEPXHOCTH. YCEUYEHHBIH KOHYC!
00pa3yollye U BbICOTA; OCHOBAHUS U OOKOBas MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETpP; IJIOIMIAJb MOBEPXHOCTU CQEpHI.
B3auMHoe pacnonoxenue chepbl U IIOCKOCTH; KacaTellbHas TIOCKOCTh K cdepe;
TI0MAAbL CHEPHI.

N3006paxeHnne Tea BpalleHus Ha TUIOCKOCTH. Pa3BépTka nunuHapa U KOHyca.

KoMOuHanum Tenm BpamieHHss U MHOTOIPAaHHUKOB. MHOTOrpaHHUK,
onucaHHBIM oOkoJI0 cdephl; chepa, BHUcCaHHAsT B MHOTOIPAHHUK, WM TEJO
BpaLICHUS.

[Tonsitue 06 066EMe. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 006 00BEME
IpSIMOYTOJIBHOTO Tapajjienenurnena u ciaeactBus u3 He€. OOBbEM UMIMHIpA,
KoHyca. O0BEM 11apa U 1IoIaab chephl.

[TonoGueie Tena B mnpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOUIAASIMU
NOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEI.

CeueHuss mwiMHapa (DAapaJUIebHO M NEPHEHAUKYJISIPHO OCH), CEUYECHHS
KOHyca (mapajieJbHO€ OCHOBAHHUIO M MPOXOJSIEe 4Yepe3 BEpIIMHY), CEUeHUs
niapa.

BeKTOpbI M KOOPAMHATHI B POCTPAHCTBE

Bekrop Ha miiockocty U B npocTpaHcTBe. CI0KEHNE U BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PasznoxkeHue BEKTOpa Mo TPEM HEKOMILIAHAPHBIM
BekTopaM. [lpaBuno mapamienenunena. Pemienwe 3agad, CBSI3aHHBIX C
NpUMEHEHUEM TpaBWJI JACHCTBUM C BekTopamu. I[IpsiMmoyrosibHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTrojl Mexay BekropaMu. CKalsipHOE€ NPOU3BEICHHE BEKTOPOB.
Bpruucnenne yriioB Mexay ONpsIMbIMU U IUIOCKOCTSIMH. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.



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
y4E€HOT0; 0CO3HAHUEM JIMYHOTO BKJIaJa B TIOCTPOCHHUE YCTOMYMBOTO OYAYIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKIIOYAs ICTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3azjay, peleHnu, pacCyXIECHUN;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM aCIIeKTaM pPa3JIMuHbIX BUJOB UCKYCCTBA.

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

OT/bIXa, peryJsipHas duznyeckas AKTUBHOCTB); buznyecKoro
COBEpLIECHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-030OPOBUTEIILHOM
NEATEIIBHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYJly, OCO3HAHUEM IIEHHOCTU TPYIOJIOOMUS; UHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpINAaThb OCO3HAHHBIA BBIOOP
Oynymeld mnpodeccur U peanr30BbIBATH COOCTBEHHBIE KU3HEHHbIC ILIAHBI;



TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa30BaHUIO 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
COIMATPHO-I)KOHOMUYECKUX TMPOIIECCOB HA COCTOSIHME MPHUPOIHOU M COIHATBHON
Cpempl, OCO3HAaHMEM TJIOOAIBHOTO XapaKTepa JKOJOTHYECKUX MPOoOJeMm;
OpUEHTallMe Ha NMPUMEHEHUE MATEeMAaTHYECKUX 3HAHUW JJId pellieHHs 3a7ad B
00JIaCTH  OKpYyXarolel cpelbl, IUJIAaHUPOBAHHUS TMOCTYNKOB U OLEHKH HX
BO3MOYHBIX MOCJIEICTBUM JJIs1 OKPYKAIOLIEH CPeIbl.

IleHHOCTH HAYYHOTO IO3HAHNS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO 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 BBIABJIATH  MaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M |
NpoTUBOpeursl B (akTax, MaHHBIX, HAONIONCHUAX W YTBEPKICHUSIX;



npemsiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HWCIIOJH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTeNIbCTBa MaTeMaTU4YeCKUX
YTBEPXKICHUN (TMPSMBIE U OT MPOTHBHOTO), BBICTPAUBATH apTyMEHTAITUIO,
NPUBOJUTHh TPUMEPHl M KOHTPIPUMEPHI, O0OOCHOBHIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJBL;

e BBIOMpaTh croco0 pemieHus ydyeOHOM 3adadu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peEIIEHUs, BBIOUpPATh HauboJee MOAXOMAUMIH ¢ Y4ETOM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieqoBaTeIbCKUe AeiCTBUA:

e HCIOJb30BATh BOIMPOCHI KaK MCCIEAOBATEIBLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyupoBaTh BOMPOCH], (UKCUPYIOLIME MPOTUBOpEUne, Mpodiemy,
yCTaHaBIMBATh HCKOMOE€ W  JaHHOe, (QopMHUpPOBaTH  THIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUTAaHUPOBAHHBII OKCIIEPUMEHT,
UCCJIEIOBAHME IO YCTAaHOBJIEHUIO OCOOCHHOCTEH MaTeMaTU4YEeCKOTO
00beKTa, SBJIEHUS, MPOLECCa, BBISBICHUIO 3aBUCUMOCTEH MEXIY
00BeKTaMu, SIBJICHUSMU, TIPOIIECCAMU;

e CaMOCTOSITENHHO (HOPMYTUPOBATH OOOOIICHUS M BHIBOJBI TIO pe3yjIbTaTaM
POBEAEHHOTO HAOIIOEHUS, UCCIEAOBaHUS, OLICHUBATh JOCTOBEPHOCTh
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IICHUI;

e IPOTHO3UPOBATH BO3MOXKHOE pPa3BUTHE IPOIIECCa, a TAKKE BbIIBUTATh
MIPEANOJIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Pabora ¢ nundopmanmeii:

e BBIBISITH JAePUIUTH UHGOPMAILIMK, JAHHBIX, HEOOXOJIUMBIX Jisi OTBETa
Ha BOIIPOC U JJIsl pEUICHUs 3a]1auu;

e BBIOMpaTh UWH(OpPMAIMIO U3  UCTOYHUKOB  PA3IUYHBIX  THUIIOB,
aHATM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATH MH(POPMAITHIO
pa3TUYHBIX BUIOB U (JOPM MIPEICTABICHHS,;

e CTPYKTYypUpOBaTh MHGOPMAIINIO, TIPEACTABIATh €€ B pa3MUYHbIX (opmax,
WTIOCTPUPOBATh Tpaduuecky;

e OIICHUBATH HaJEKHOCTD uHbOpMaIuu 1o CaMOCTOSITEIIbHO
chopMyITUPOBAHHBIM KPUTEPHSIM.

2)  VHueepcanvhbie KOMMYHUKamueHble Oelicméus,  o0becneuusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0uenue:



BOCIpUHUMATh U  (OPMYyIHpPOBAaTh CYXIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIENISIMU OOIICHUS; CHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pPEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
X0y pelIeHus 3aa4i, KOMMEHTUPOBATH MOJTYYCHHBINH Pe3ysbTaT;

B X07ie 00CY>XKJIeHH 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI,
npo0JieMbl, penraeMon 3a/1a4uu, BbICKa3bIBaTh UJIEH, HAIICJICHHBIE HA TIOMCK
peIlIeHus; COMOCTABIATh CBOM CYXJIEHHUS C CYXICHUSIMH JIPYTUX
YYaCTHHMKOB JHajiora, oOHapyXMBaTh Pa3lu4Me U CXOJCTBO IMO3MUIIMIA; B
KOPPEKTHOH Gopme HhopMyTUpOBaTh Pa3HOIIIACHS, CBOM BO3PAKEHUS;
OpPEACTaBIATh  pe3yJbTaThl  pElIeHHs  3aJadd,  OKCIEPUMEHTa,
UCCIIEIOBaHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C yU4ETOM 3a/1a4 MPE3CHTAUU U 0COOEHHOCTEN ay IMTOPUH.

CorpyaHuyecTBo:

3)

NOHMMAaTh W WCIOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOH W
WHIUBUTYyTBHON pabOThI U pENIeHNH YU4eOHBIX 3a/1a4; TPUHUMATH 11eJTh
COBMECTHOUM JEeATEIHbHOCTH, IUTAHUPOBATh OPTaHU3aIMI0 COBMECTHOMN
paboThI, pacrpeaeNaTh BUABI pabOT, JOTOBAPUBATHCS, 00CYKIATh MPOIECC
U pe3ynbTat paboTsl; 00001aTh MHEHHUS HECKOIBKUX JIFOJICH;
y4acCTBOBATh B IPYMIOBBIX (popMax paboThl (00CYkIeHHs, 0OOMEH MHEHHU,
«MO3TOBBIE TITYPMBD» W WHBIE), BBIMOJIHATH CBOIO YacTh pPabOTHI H
KOOPJIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH UWIEHAMHA KOMAaH/IBI;
OIICHWBATh KAa4eCTBO CBOETO BKJIa/Ja B OOMIMA TPOAYKT MO KPUTEPHSIM,
c(hOpMYyJIUPOBAHHBIM YYACTHHKAMH B3aUMO/ICHCTBUSI.

Vuusepcanvuvie  pecynamuenvie  Oeiicmsus, obecneyusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTU.
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:

BIAJCTh HAaBBIKAMHU TO3HABAaTEIBHOW pedIeKcMH Kak OCO3HAHHS
COBEpUIAEMBIX JIEMCTBUA U MBICTUTEIBHBIX MPOILECCOB, UX PE3YIbTATOB;
BJIaJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CaMOKOHTPOJS Ipolecca H
pe3yJibTaTa pelIeHus] MaTeMaTHIEeCKOHN 3a/1auu;

NpEeABUNIETh TPYAHOCTHU, KOTOPbIE MOTYT BO3HHMKHYTh NpPH PEUICHUU
3a/laud, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB, JJAHHBIX, HANJCHHBIX OIMOOK, BHISBICHHBIX TPYAHOCTEH;



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
IJIOCKOCTSAMHU, IBYTPAHHBIX YTJIOB.



Boruncnate 00bEMBI U MJIOMIAAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (IIpHU3Ma,
nUpaMuga) C© TNpUMEHEHHuEeM (QOpMyJ; BBIYUCIATH COOTHOLIEHHUS MEXIY
IUIOMIA/IIMU TTOBEPXHOCTEN, 00bEMaMH MOTOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETPHUS B IPOCTPAHCTBE; LEHTP, OCb H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U INIOCKOCTh CUMMETPUHU (PUTYPBI.

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

ITpumenaTs reomeTpudeckue (HaKThl Ui PELIEHHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEANoJaralouuX HECKOJIbKO [IaroB PELICHMs, €CIU YCIOBHSI IPUMEHEHUS
3aJlaHbl B IBHOH (opme.

[IppuMeHATs MpOCTEHIINE NPOrPpaMMHBIE  CpPEACTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILICHUH CTEPEOMETPUYECKUX 3a1a4.

[IpuBoauTh HpUMEpPBl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOLE U
JKWA3HU, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB N'€OMETPHUH B UCKYCCTBE.

[IpyMeEHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: AHAJIU3UPOBATH pPEAJbHBIC
CUTyallUh W IPUMEHATh W3YUYCHHBIC IIOHATHS B NPOLECCE IMOMCKA PELICHUs
MaTeMaTHYecKu C(OPMYIMPOBAaHHON MPOOJIEMbI, MOJAEIUPOBATh PpEaJbHbIC
CUTyalluM Ha S3bIKE TIEOMETPUM, HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIN C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MOHSATHI U TeOpeM, anmnapara ainreopsl; penarb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T'€OMETPUYECKNUX BEJINYNH.

11 KIIACC

OmnepupoBaTh MOHATUSMHU: IWIMHAPUYECKAs IOBEPXHOCTb, O00Opa3yromue
IIMHAPUYECKON  TOBEPXHOCTH;  LWJIMHAP;  KOHUYECKas  IOBEPXHOCTb,
oOpa3yromire KOHHYeCKO MOBEPXHOCTH, KOHYC; chepruecKasi 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.

OnepupoBaTh NOHATHSAMHM: MHOTOIPAaHHHMK, BIIMCaHHBIM B cdepy ¥u
ONMHCaHHBIN OKoNO cdeprl; cdepa, BOUCAHHAST B MHOTOTPAHHUK WM TEJO
BpalllCHUS.

BbIUMCIATE COOTHOIICHUSI MEXIY IUIOMIAJSAMH MOBEPXHOCTEH U 00BEMaMu
IMOJIOOHBIX TEII.



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.

[TpumensaTy reomeTpudeckue (aKTbl IS PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralolinX HECKOJIBKO IAr0OB PELICHUs], €CIIU YCIOBUS IPUMEHEHUS
3aJlaHbl B ABHOU (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.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Kosau4vecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (undposbie)
Kontpoabsnbie IIpakTuyeckue
n/n NPOrpamMMslI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsI
pecypcsl
bu6mmoreka [IOK
1 B 1 .
BEAICHHE B CTEPCOMETPHIO 0 0 06 https://m.edsoo.ru/1¢209e37
) [IpsimbIe U TUIOCKOCTH B POCTPAHCTBE. 12 1 0 bubanoreka HOK
[TapannenbHOCTh NPSAMBIX U INIOCKOCTEN https://m.edsoo.ru/1¢209e37
3 [lepneHUKyIAPHOCTD NPSAMBIX U 12 0 0.6 bubnmoreka [JOK
IUIOCKOCTEM ) https://m.edsoo.ru/1¢209¢37
4 VYTl MeXIy NPSAMBIMU U TTIOCKOCTSIMU 10 1 0.6 bubmorexa [IOK
https://m.edsoo.ru/1¢209e37
5 MHoOrorpaHHuKu 11 1 0.3 bubmorexa HOK
https://m.edsoo.ru/1¢209e37
6 OO6BEMBI MHOTOTPAaHHUKOB 9 1 0.3 bubmorexa HOK
https://m.edsoo.ru/1¢209e37
bu6mmoreka [IOK
I1 : 4 1
7 OBTOPEHHUE: CEUCHUs, PACCTOSIHUSA U YTJIbI 0 hitps://m.cdsoo.ru/1c209¢37
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 2.4




11 KJIACC

Kosau4vecTBo 4yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (undposbie)
Ne ii/m Konrpoabnsie IIpakTHueckue
NporpamMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTsI
pecypchbl
but6mmoreka [IOK
1 T 12 .
©1a Bpatiert 0 0.3 https://m.edsoo.ru/1¢209¢37
N but6mmoreka [IOK
2 Oonemb Ten > ! 0 https://m.edsoo.ru/1¢209¢37
bubnunorexa [IOK
B 1 1 .
3 €KTOPbI U KOOPJAMHATBI B IPOCTPAHCTBE 0 0.3 hitps://m.edsoo.rw/1¢209¢37
4 [ToBTOpeHme, 06001IEHNE, 7 | 0 but6mmoreka [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/1¢209¢37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 0.6







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Kosaun4vecTBo 4yacos DJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Kontponbnbsie IlpakTnyeckue
n/n Bcero H3yYCeHUs oOpa3oBaTejibHbIE
padoThI padoTsI
pecypchl
OCHOBHBIE TIOHSTHSI CTEPEOMETPHUU:
TOYKa, MpsiMasi, IIOCKOCTh,
npocTpaHcTBo. IIpaBuia
1 1/1506 E)KGHI/IH Hapnc HKax: 1 0 0 bubmorera [OK
P pHcy o 03.09.2025 | https://m.edsoo.ru/aecc77cd
U300paxeHHsI IIIOCKOCTEH,
napauieIbHBIX MPSMBIX (OTPE3KOB),
CepeMHBI OTPE3Ka
IToHsATHs: nepecekaromuecs
2 IJIOCKOCTH, IIEPECCKAIOIIHNECS 1 0 0 bubmorexa [IOK
- TP H 03.09.2025  https://m.edsoo.ru/2d8a9¢99
npsiMasi ¥ MI0CKOCTh
[TonsaTus: nepecekaronecs
3 IJIOCKOCTH, IIEPECCKAIOIINECS 1 0 03 bubmorexa [TOK
> TeP B ' 10.09.2025  https://m.edsoo.ru/db685¢73
npsiMasi v MI0CKOCTh
3HaAKOMCTBO C MHOTOTPaHHHKAMH,

4 n300pakeHHEe MHOTOTPAaHHUKOB Ha | 0 0 bubnnoreka HOK
PUCYHKAX, HA MPOEKIIMOHHBIX 10.09.2025  https://m.edsoo.ru/a63959ed
yeprexax
HauanpHble cBeneHus o Kyoe u

5 nupaMuie, UX pa3BEPTKH U MOJCIU 1 0 0 bubmorexa [IOK

DAMHIE, HX Passep ACTH. 17.09.2025  https://m.edsoo.ru/b30dff38
CedeHust MHOTOTPaHHHUKOB
Bbu6nmuoreka [IOK
6 Haua € cBeJe 0 Kybe 1 0 0
HAILHBIC CBEICHITT O KyDe 1 https://m.edsoo.ru/3d8{fd32




nupaMuze, UX pa3BEPTKU U MOJEIH.
Ceuennst MHOTOTPaHHHUKOB

17.09.2025

TToHsATHE 00 AKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPHU:

bu6mmoreka [IOK

! AKCUOMBI CTEPEOMETPUU U CIICICTBUSA 0 24.09.2025  https://m.edsoo.ru/OccScéfe
U3 HUX
[TonsiTe 06 akcHOMaTHYECKOM

2 MIOCTPOEHUH CTEPEOMETPHHU: 0 bubnnorexka HOK
AKCUOMBI CTEPEOMETPUU U CIICICTBUS 24.09.2025 | https://m.edso0.ru/239c8cb4
U3 HUX
[TonsiTe 06 akcHOMaTHYECKOM

9 MMOCTPOEHUH CTEPEOMETPHH: 0 bubnnorexka HOK
AKCUOMBI CTEPEOMETPUU U CIIECICTBUS 01.10.2025 = https://m.eds0o0.ru/65¢c6b106
U3 HUX
[TonsiTe 06 akcHOMaTHYECKOM

10 MMOCTPOEHUH CTEPEOMETPHM: 0.3 bubnnorexka HOK
AKCUOMBI CTEPEOMETPUU U CIIEICTBUSA 01.10.2025  https://m.edsoo.ru/258fc245
U3 HUX
B3aumHoe pacnonoxeHue npsmMbIx B

1 MPOCTPAHCTBE: NEPECEKAIOIIHNECS, 0 bubnnorexka HOK
MApAJUIEIBHBIE U CKPEIIUBAIOIINECS 15.10.2025 | https://m.edsoo.ru/1a2520f6
pSIMbIE
[TapamienbHOCTD MPSIMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE:

12 napasuieibHbIe EpHI\T/EIe B 0 bubmorexa [TOK

. 15.10.2025  https://m.edsoo.ru/93ad36b3

IIPOCTPAHCTBE; MapaUIETbHOCTh TPEX
TPSIMBIX

13 [TapannenbHOCTh NPSMBIX U 03 bubnmoreka [JOK
IJIOCKOCTEN B MPOCTPAHCTBE: 22.10.2025  https://m.edsoo.ru/ee1d19b9




[TapamiensHOCTE IPSMOMN U

IJIOCKOCTH
14 VYrael ¢ cOHanpaBJIE€HHBIMU bubnnorexka HOK
CTOPOHAMU 22.10.2025 | https://m.eds00.ru/9f4071b9
15 VYron Mexay nNpsMbIMHU B bubnmoreka [JOK
IIPOCTPAHCTBE 29.10.2025  https://m.edsoo.ru/fe733862
16 VYron Mexay npsiMbIMU B bubnmoreka [JOK
NPOCTPAHCTBE 29.10.2025 = https://m.edsoo.ru/2935a9a0
17 [TapannenbHOCTh MIIOCKOCTEM: bubnnorexka HOK
NapajuiesbHbIE IIOCKOCTH 05.11.2025  https://m.edsoo.ru/2e18f255
18 CBoiicTBa napajieIbHBIX bubnmoreka [JOK
IJIOCKOCTEMN 05.11.2025 = https://m.edsoo.ru/e504d656
[Ipocreiinrie npoCTpaHCTBEHHbBIE
19 q)gr bl Ha HJIOI::KOCI’)H/I' TETpa’, buommorexa HOK
P + TETPASID, 12.11.2025  https://m.edsoo.ru/4a28dc02
Ky0, mapaJiIesIeuIe 1
bu6mmoreka [IOK
2 II i
0 OCTPOCHHE Ceremt 12.11.2025  https://m.edsoo.ru/1d434d0f
21 [TocTpoenne ceuenuit bubmmorexa [OK
P 26.11.2025  https://m.edsoo.ru/ec26feSd
KonrtponsHas padora o teme
” "[IpsiMbIe ¥ TUIOCKOCTHU B bubnmoreka [JOK
npoctpaHcTse. [lapamiensHOCTh 26.11.2025 = https://m.edsoo.ru/9a0a9%e56
MPSAMBIX U ITOCKOCTE"
[lepnieHAMKYJIAPHOCTD OPSIMOMN U
23 nn(r))cxocff[rn'ie Ii'IeH UK ?1;1 HbIC bubmorexa HOK
- HCPTICHAMEY AP 03.12.2025 | https://m.edsoo.ru/b19f6asd
IpsIMbl€ B IPOCTPAHCTBE
24 [IpsimMble napaenbHbIC U bubnuoreka [JOK
MEPIECHANKYIISPHBIE K INIOCKOCTH 03.12.2025  https://m.edsoo.ru/0ac11c95




[IpsimMble napaenbHbIeC U

Bbu6nmuoreka [IOK

25 0
NEPIEHINKYIIAPHBIE K INIOCKOCTU 10.12.2025  https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepnesaAuKyISIpHOCTH 0 bubnuoreka [JOK
MPSIMOU U TNIOCKOCTH 10.12.2025  https://m.edsoo.ru/79165d15
7 [Ipu3Hak nepneHANKyISIPHOCTH 0 bubnmoreka [JOK
IPSIMOM M TNTOCKOCTH 17.12.2025  https://m.edsoo.ru/f85bfc46
73 Teopema o npsmon 0 bubmmoreka [IOK
NEePHEHAUKYISIPHON MIJIOCKOCTH 17.12.2025 = https://m.eds00.1ru/635c¢5087
29 Teopema o npsmon 03 bubnuoreka [JOK
MEPIECHANKYISAPHOMN IIJIOCKOCTH ' 24.12.2025 | https://m.edsoo.ru/7d18834b
30 Teopema o npsimoit 0 bubnmoreka [JOK
MEPIECHANKYISIPHOMN TIJIOCKOCTH 24.12.2025  https://m.edsoo.ru/bd37458
[lepnienauKyJIIp ¥ HAKJIIOHHBIE:
31 acI::To;IiHeYOT IT)oqlcﬂ 0 IUIOCKOCTH 0 bubmorexa [TOK
P ? ' 14.01.2026 | https://m.edsoo.ru/33¢c477d3
paccTosiHUE OT MPSIMOM JI0 MIIOCKOCTH
[lepnienauKyJIsip ¥ HAKJIIOHHBIE:
32 acI::To;IiHeYOT IT)oqlcﬂ 0 IUIOCKOCTH 0 bubmmorexa LOK
p ? ’ 14.01.2026  https://m.edsoo.ru/66fefadd
paccTosiHue OT MPSMOM J0 MIIOCKOCTH
[leprieHauKYIsIp U HAKIOHHBIE:
33 a(iTOﬂiI/IeyOT IT)OqKH 0 MJIOCKOCTH 0 bubmmorexa LOK
p ? ’ 21.01.2026  https://m.edsoo.ru/a5b7b8e3
paccTosiHue OT MPSMOU J0 MIIOCKOCTH
14 VYrbl B IPOCTPAHCTBE: YIOJI MEXKAY 0 bubnmoreka [JOK
IPSIMOM M INTOCKOCTBIO 21.01.2026 = https://m.edsoo.ru/6b61b2b4
[lepnienauKyJIIp ¥ HAKJIIOHHBIE:
35 acI::To;IiHeYOT IT)quH 0 MJIOCKOCTH 0.3 buommorexa HOK
P ? ' ' 28.01.2026 | https://m.edsoo.ru/dbee22bc
paccTosiHUE OT MPSIMOM JI0 MIIOCKOCTH
36 JIByrpaHHBIN yroJ1, TUHEHHBIN YIoJl 0 bubnuoreka [JOK
JBYI'PAHHOIO yIJla 28.01.2026  https://m.edsoo.ru/5fa0b3ce




JIByrpaHHBIN yroJ1, TUHEHHBIN YIoJl

Bbu6nmuoreka [IOK

37 0.3
JIBYTPaHHOIO yTIiia 04.02.2026  https://m.edsoo.ru/c7c777ed
IlepneHAUKYISAPHOCTD TIIIOCKOCTEM:
38 u| IEBHaKH Heyneg HUKYJISIPHOCTH JBYX 0 bubmorexa HOK
p Up AHIY AP ABY 04.02.2026  https://m.edsoo.ru/ec3e2da3
IJIOCKOCTEH
[leprieHAMKYIAPHOCTD MIOCKOCTEM:
39 MPU3HAK NEPICHAUKYIJISIPHOCTH IBYX 0 bubmorexa [OK
p Up AHKY AP ABY 11.02.2026 = https://m.edsoo.ru/ed9e2a8e
IJIOCKOCTEH
[leprieHAMKYIAPHOCTD MIOCKOCTEM:
40 I 1/I1)3Half[ neyneg HKYJISIPHOCTH JBYX 0 bubmorexa HOK
p up AMIYILAP By 11.02.2026 | https://m.edsoo.ru/ba75dc57
MJIOCKOCTEH
41 Teopema o TPEX MEePICHIUKYIIIPaX 0 bubmorexa [OK
P P PHEHIHAIYIAP 25.02.2026 = https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX MepHeHIUKYIISIpax 0 bubmorexa HOK
P P PHEHIHAIYIAP 25.02.2026 | https://m.edsoo.ru/52188a7d
43 Teopema o TpEX NepIECHINKYIIpaX 0 bubmorexa [IOK
p P PHICHIHAIYIAP 04.03.2026 | https://m.edsoo.ru/9f246736
KontponsHas padora mo Temam
44 "TlepneHIUKYISAPHOCTD NMPSMBIX U 0 bubmmoreka [JOK
mockocteil" u "YTiael Mexay 04.03.2026 = https://m.edsoo.ru/5b971ef3
MPSMBIMH U TIJIOCKOCTSIMU"
[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIC
3JIEMEHTHI MHOTOTPaHHUKA,
45 BBIMYKJIbIC ¥ HEBBIITYKIIBIC 0 bubmorexa HOK
Y Y .. 11.03.2026 | https://m.edsoo.ru/2d24¢873
MHOTOT'PaHHHUKH; pa3BEPTKa
MHOTOT'PaHHHKA
46 [Ipu3Mma: n-yrosnbHas npu3Ma; rpaHu 0 bubmmoreka [IOK
Y OCHOBAHUS IIPU3MBIL; IIpsiMast U 11.03.2026  https://m.edsoo.ru/b4ad63ad




HAKJIOHHAs MPU3MBbI; OokoBas u
IMOJIHAA MMOBEPXHOCTH IMPU3MBIL

[Tapamienenumen, IpsIMOYTrOJbHbBIN

bu6mmoreka [IOK

47 napajuJieJenune]] 1 ero CBocTna 0.3 18.03.2026 = https://m.edsoo.ru/8a7be683
[Tupamua: n-yronbHas nupamuia,
TpaHU U OCHOBAaHUE MUPAMUJIbL;
48 OOKOBas M TOJIHASI IOBEPXHOCTh 0 bubmorexa HOK
" 18.03.2026  https://m.edsoo.ru/fblcd0as
MUPAMHU/IBL;, IPABUIIbHAS U yCeUEHHAS
nupamua
[TpaBusIbHBIE MHOTOTPaHHUKHU:
MOHSITHE MTPABUIILHOTO

49 MHOTOTpaHHUKA; TpaBWJIbHAS MTpU3Ma 0 bubnnorexka HOK
U IIpaBUJIbHAS IUPAMUA; 25.03.2026  https://m.edsoo0.ru/074c8865
npaBUJIbHAs TPEYTOJIbHAS TUPaMUIA
U IPaBUWIBHBIN TETpadap; Kyo
[IpencraBienue o npaBUIbHBIX

50 MHOTOTPaHHUKAaX: OKTadIp, 0 bubmorexa HOK

25.03.2026  https://m.edsoo.ru/a0fdd5bf
JOJIEKa3Ip U UKOCAdIp.
CuMMeTpHs B IPOCTPAHCTBE:
CUMMETPUS OTHOCUTENIBHO TOUKH,

51 MPSAMOM, TNIOCKOCTH. DJIEMEHTBI 0 bubnnorexka HOK
CHUMMETPUU B IUPaAMHUJIAX, 01.04.2026  https://m.edsoo.ru/b9e777d9
napajuiejenuneaax, npaBuiabHbIX
MHOTOTpaHHHUKAX
Brruncnenue 3eMeHToB

52 MHOTOT'PaHHHUKOB: pEOpa, TuaroHam, 0 bubmorexa HOK

01.04.2026  https://m.edsoo.ru/6cdbecef
YTIIBI

53 [Tnomaas 60KOBOM MOBEPXHOCTH H 0 Bbu6nmuoreka [IOK

IIOJIHOW ITOBEPXHOCTHU MPSIMOM 02.04.2026  https://m.edsoo.ru/37d84157




MIPU3MBI, TUIOIIAIb OCHOBAHUM,

TeopemMa 0 OOKOBOW MTOBEPXHOCTH

MPSMON MPU3MBI

[Tnomans 60KOBOI MOBEPXHOCTH U

[IOBEPXHOCTU ITPaBUIILHOMN

54 MUpaMUIbI, TEOPEMa O TLIOIIA N 0 bubmorexa HOK
P :,H > Teop Hl 8 . 15.04.2026  https://m.edso0o.ru/5603e30b
OOKOBOW MOBEPXHOCTH YCEUEHHOM
MAPaMU/IBI
55 KontponsHas pabora o teme 0 bubnuoreka [JOK
"MHororpaHHuku" 15.04.2026  https://m.edsoo.ru/a95f5c¢04
N bu6mmoreka [IOK
36 Honsrhe 06 00nEme 0 16.04.2026  https://m.edsoo.ru/7ad0020b
N bubmuorexa [JOK
37 OOBEM mupamu et 0 22.04.2026 | https://m.edsoo.ru/235171b3
N bu6mmoreka [IOK
>8 OOnem nHpavhyp! 0 22.04.2026 | https://m.edsoo.ru/f47dfefd
N bu6mmoreka [IOK
59 OOBEM mupamu et 0 23.04.2026 = https://m.edsoo.ru/79¢10312
N bubmuorexa [JOK
60 OOBEM mupamu et 0.3 29.04.2026  https://m.edsoo.ru/2faadc3f
N bu6mmoreka [IOK
61 OOneM Mpu3MEI 0 29.04.2026 | https://m.eds00.ru/79853608
N bu6mmoreka [IOK
62 OOnEM MpH3MbI 0 30.04.2026 | https://m.edsoo.ru/1e053890
N bubmuorexa [JOK
63 OOnEM npH3MbI 0 06.05.2026 | https://m.edsoo.ru/482d3f51
64 KonrtponsHas padora o teme 0 bubnuoreka [JOK
"O0BEMBI MHOTOTPAaHHUKOB" 06.05.2026  https://m.edsoo.ru/28a6573¢




65

[ToBTOpenue, 0600IIEHNE
CHUCTEMAaTH3als 3HaHUH.
[TocTpoenue ceueHuii B
MHOTOTpaHHHUKE

13.05.2026

Bbu6nmuoreka [IOK
https://m.edsoo.ru/098bedad

66

[ToBTOpenue, 0600IIEHNE
cHUCTeMaTU3alurs 3HaHU.
Brruncienue paccTosHUN: MEXKIY
JByMsI TOYKaMH, OT TOYKH J0
IPSIMOM, OT TOYKH J10 IJIOCKOCTH,
MEXAY CKPEIINBAOIIUMUCS
NPSIMBIMU

13.05.2026

Bbu6nmuoreka [IOK
https://m.edsoo.ru/f7792ba9

67

HroroBasi kKoHTpOIBHAs paboTa

20.05.2026

Bbu6nmuoreka [IOK
https://m.edso0.ru/b9146bc0

68

[ToBTOpenue, 0600IICHNE
CUCTEMaTU3aLus 3HAHUM.
Beruucnenue yrios: Mexay
CKPEILMBAIOIIUMUCS IPSIMBIMH,
MEXly IPSIMOH U INIOCKOCTBIO,
JBYTPaHHBIX YIJIOB, YIJIOB MEKIY
IUIOCKOCTSIMU

20.05.2026

Bbu6nmuoreka [IOK
https://m.eds00.ru/56765¢8b

OBIIEE KOJIMYECTBO YACOB 110
I[TPOIT'PAMME
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11 KJIACC

Kosaun4vecTBo 4acos DJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka KonTpoabubie IIpakTHueckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcebl
Cdepa u map: neHTp, paamyc,
1 IUaMeETP; IUIOIAab HOBEPXHOCTH 1 bubmorexa LOK
P> p https://m.edsoo.ru/0341bc2b
cepbl
B3anmuoe pacnionoskenue cepbl u
Bbu6nmuoreka [IOK
2 IUIOCKOCTH; KacaTelIbHas MIIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; miomanb chepsl

3 N3obpaxenue chepsl, mapa Ha | bubnmoreka [JOK
mockocT. CeyeHus mapa https://m.edsoo.ru/bc15f72
Hunuuapuyeckasi MOBEPXHOCTb,

4 o0pa3yromne UIHHIPUIECKON | bubnnoreka HOK
MMOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://m.edso00.1ru/6054b8cl
MMOBEPXHOCTHU
Hunmuuap: ocHOBaHMS 1 OOKOBas

5 MOBEPXHOCTh, 00pa3yromias u 0Ch; | bubnnoreka HOK
[UIOIAAs OOKOBOM M MOJIHOM https://m.edsoo.ru/188f6216
MMOBEPXHOCTHU
N3o0pakenue munnHIpa HA
MJIOCKOCTH. Pa3BépTka muiuHapa.

6 CeueHus mUIMHIPA (ITOCKOCTHIO 1 bubmmorexa LIOK

o P ’ https://m.edsoo.ru/016e25¢b
napauieIbHON Win
MEePHEHIUKYISIPHON OCH LIHJIMH]IPA)
7 Konnueckas moBepxHOCTh 1 bubmmorera IOK
p ’ https://m.edsoo.ru/c94ba09b




o0pa3yronne KOHUIeCKOU
MOBEPXHOCTH, OCh U BEpIIUHA
KOHUYECKOUW MOBEPXHOCTH

Konyc: ocHOBaHME U BEpILINHA,

8 o0pa3yroIas U 0Ch; IJIOMIAIb bubmorexa [TOK
. . https://m.edsoo.1ru/897dd3b2
OOKOBOI1 U MOJTHON TTOBEPXHOCTH
VY ceu€HHBIN KOHYyC: 00pa3yromue u
9 BBICOTA; OCHOBaIZI/IH u gOKzB;: bubmmorexa [OK
’ https://m.edsoo.ru/1468bab3
MOBEPXHOCTh
N3o0pakeHune KkoHyca Ha
MJIOCKOCTH. Pa3BépTKa KoHycCa.

10 Ceuenus koHyca (TUIOCKOCTHIO, bubnnorexka HOK
MapajieIbHOM OCHOBAHUIO, U https://m.edsoo.ru/Obde1be8
IJIOCKOCTBIO, MPOXOIAIIEH uepes
BEPLINHY)

1 KomOunarmst Ten BpamieHus u bubnnorexka HOK
MHOTOTPaHHUKOB https://m.edsoo.ru/3cefl0e5
MHOrorpaHHuK, OMMCaHHBINA OKOJIO

12 cdepsr; cdepa, BucaHHAs B bubnmoreka [JOK
MHOTOTPAaHHUK WJIA B TEIO https://m.eds00.ru/0b136158
BpallleHUs

13 [TonsTre 06 00bEMe. OCHOBHBIC bubmuorexa [JOK
CBOICTBa 0OBEMOB TEN https://m.edso0o.ru/26a03fb7

i bubmuorexa [JOK
14 O6nem upHHApa, KoHyca https://m.edsoo.ru/5513d87b
R bubmuorexa [JOK
15 OOwEm wapa u mromazp chepe! https://m.edsoo.ru/d189bde2
16 [TogoOHBIE TENa B MPOCTPAHCTBE. bubmorexa [IOK

https://m.edsoo.ru/810cfleb




CoOTHOIICHUST MEX]Ty TUTOIIAISIMU
MMOBEPXHOCTEH, 00bEMaMu
MOIOOHBIX TE

17 KonrponbHast pabora no Temam bubnuoreka [JOK
"Tena Bpamenus" u "O0bems! Ten" https://m.edsoo.ru/4a33a8ab
18 Bekrtop Ha mimockocTH U B bubnnoreka HOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefc1b
19 CnoxeHue ¥ BbIYNTaHNE BEKTOPOB bubnmoreia LIOK
p https://m.edso0o.ru/23f4f089
20 YMHOXEHUE BEKTOpa Ha YHUCIIO bubnmoreia LIOK
p https://m.edsoo.ru/dee379¢eb
Paznoxenue Bektopa 1o Tpém
bu6mmoreka [IOK
21 HEKOMILJIAHAPHBIM BEKTOPAM.
https://m.edsoo.ru/a28fd74e
IIpaBuno mapasuienenumnena
Pemenne 3ama4, cBSI3aHHBIX C
22 MIPUMEHEHHUEM NIPAaBUJI JEHCTBUN C Bubmmorexa LIOK
P P a https://m.edso00.ru/5a827900
BEKTOpaMH
KoopannatHo-BEKTOpHBIN METO
23 I Hpimeﬂnn reOMef WYECKUX " bubmorexa LIOK
pup P https://m.edsoo.ru/d3alfe30
3a1a4
IIpssMoyronbHas cucrema
24 KOOpJMHAT B IPOCTPAHCTBE. bubmmoreka [IOK
Koopaunatst BekTopa. [Ipocreiinme https://m.edsoo.ru/48db7058
3a/1a4yd B KOOpAMHATaX
25 VYroa Mexay BEKTOpamH. bubnuoreka [JOK
CkansipHO€ MPOU3BE/ICHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruucnenue yrios Mexay bubnmoreka [JOK

MMPAMBIMHA U IINIOCKOCTAMHA

https://m.edsoo.ru/8efbe78e




KonrponsHast pabora o Teme

Bbu6nmuoreka [IOK

27 "Bektope i K(:OPHHHaTH B ! https://m.edsoo.ru/77¢22fc5
MIPOCTPAHCTBE
[ToBTOpeHme, 06001IeHNE 1

73 cuctemaTusaius 3Hanuii. OCHOBHBIE | bubmuorexa [JOK
¢burypsl, GakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TJIAHUMETPUHU
[ToBTOpeHme, 06001IeHNE 1

29 cuctemaTusaius 3Hanuii. OCHOBHBIE 1 bubmunotexa [JOK
¢burypsl, GakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHAMETPUH
[ToBTOpeHmEe, 0600IIEHNE U

30 cucTeMaTHu3aIys 3HaHui. 3a1auu | bubmunotexa [JOK
IUIAHUMETPUHA U METOIBI UX https://m.edsoo.ru/7491efe0
pelieHus
[ToBTOpeHmEe, 0600IIEHNE U

31 cUCTeMaTHu3alus 3HaHui. 3a1aun | bubmuorexa [JOK
IUIAHUMETPUHA U METOIBI UX https://m.edsoo.ru/4dffda97
pelieHus
[ToBTOpeHmE, 0600IIEHNE U

1 cucTeMaru3anus 3HaHui. OCHOBHBIE 1 bubmuorexa [JOK
¢burypsl, pakTel, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUU

bu6mmoreka [IOK
33 Hrorosas koHTpoabHAs paboTa 1 hitps://m.cdsoo.r/ec24dfc?
14 [ToBTOpeHmE, 0600IIEHNE U | bubmuotexa [JOK

cUcTeMaTH3allis 3HaHUI

https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB 110
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YVJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOU MPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeIMeTHBIE Pe3yJbTATHI 0CBOEHHS] OCHOBHOM
NpoBePSIEeMOro .
o0pa3oBaTe/IbHOI MPOrpPaMMBbI CpeIHero o01mero 00pa3oBaHus
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUYKA, IPsIMas, INIOCKOCTh
75 [IpyMeHSTh aKCMOMBI CTEPEOMETPUH U CIEACTBHS U3 HUX MPH PELICHUU
' F€OMETPUUYECKUX 3a/1a4
73 OHGpHpOBaTB NOHATUSAMU: TAPAJUICIIBHOCTL U TICPICHAUKYIIIPHOCTD
' MPSAMBIX U ITIOCKOCTEH
74 KrnaccudunupoBars B3auMHOE PacrlojOKEHHE MPSMBIX U IJIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBarh MOHATUSAMU: ABYTPAHHBIN YToJl, TPaHU JABYIPAaHHOTO YIJIa,
7.5 peOpo ABYTpaHHOTO yTiia, TUMHEWHBINA yToJl ABYTPAaHHOTO yTIia, rpagycHas
Mepa JBYTpaHHOro yria
76 OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHHUK, BBIMYKJIBII M HEBBITYKJIbIN
' MHOT'OI'paHHUK, 3JICMCHTBI MHOT'OI'paHHHKA, HpaBI/IJ'IBHBH\/JI MHOT'OI'paHHUK
1 Pacno3naBaTth OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (MHMpaMuja, MpU3Ma,
' MIPSIMOYTOJIBHBIN MapajuiesienuIe1, Kyo)
Knaccupunupoare  MHOTOTpaHHHMKH, BBIOMpas  OCHOBaHUS  JUId
78 kinaccuukanuu  (BBIMYKJIBIE M HEBBIIYKIbIE  MHOTOTPAaHHUKH,
' MpaBWIbHBIE MHOTOTPAaHHMKH, TpSMble U HAKIOHHBIE TPU3MBI,
napauIeenune bl )
79 OHGpHpOBaTB IIOHATUAMMU: CCKYyIIasa IIJIOCKOCTbD, CCUYCHUC
' MHOTOTPaHHUKOB
710 OOBSCHATH  NPUHIMIIBI  TIOCTPOCHUS  CEYEHHUH  MHOTOIPAaHHHKOB,

HCIIONB3YST METOJT CIE0B

7.11

CTpOI/ITI) CCYCHUA MHOI'OIrpaHHUKOB METOJAOM CJICAOB, BBIIIOJHATH

(BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (hUTyp:




BUJ CBEPXY, COOKY, CHU3Y

7.12

Pemath 3a1aun Ha HAXO0XKJICHUE TEOMETPUUYCCKUX BEIUYHH IO 00Opasiam
WU alTOPUTMaM, TMPUMEHSSI W3BECTHBIC aHAJTUTHYECKHUE METOJbI TP
pelIeHuu CTaHAApTHBIX MaTeMaTH4YeCKUX 3aJad Ha BBIYUCICHHUE
pacCTOSTHUN MEXIYy MBYMsI TOUYKaMH, OT TOYKH 0 MPSMOU, OT TOYKH JI0

IJIOCKOCTH, MCKAY CKPCHIMBAOIIUMHUCA MTPSAMBIMHA

7.13

Pemath 3a1aun Ha HAXO0XKJACHUE TEOMETPUUYCCKUX BEIUYHH IO 00Opasiam
WIK alropuTMaMm, MPUMEHSsST U3BECTHbIE aHAJIUTUYECKUE METOJNbl MpH
pEelIeHUU CTaHJAPTHBIX MAaTeMaTHUYECKUX 3a/lad Ha BBIYHMCIICHHUE YTJIOB
MEXy CKPEIIMBAIOIIMMUCA MPSMBIMH, MEXKAY MPSMOM M IUIOCKOCTHIO,

MEXKY IJIOCKOCTSIMHU, JBYTPAHHBIX YIJIOB

7.14

Beruncnsate 00bEMBI W IUIOMAAM TIOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3Ma, nmupaMuia) ¢ MpUMEHEHHEM (HOPMYJI, BBIYUCIISTH COOTHOIICHUS
MEXKIY MJIOILAIIMU MOBEPXHOCTEH, o0BEMaMu MOT00HBIX

MHOTI'OIr'paHHUKOB

7.15

OnepupoBaTh MOHATHSAMHU: CUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OChb U

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUH (DUTYPBI

7.16

W3BnekaTh, npeoOpa3oBbIBaTh U HMHTEPIPETUPOBATH HHGPOPMALMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYypax, MPEACTaBICHHYIO Ha

yepTexkax U pUCyHKax

7.17

[IpumensTh reomerpuueckre (PakThl AJIA PELICHUS CTEPEOMETPUUECKUX
3a/1a4, MPENIoaralliuX HECKOJbKO IIAroB PEIHICHUs, €CIIA YCIOBHS

MPUMEHEHHUS 3a/1aHbl B IBHOU (hopMme

7.18

[IpumensaTh mnpocTelie MNporpaMMHBIE CPEACTBA U AJIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTCMBI ITPHU PCIICHUN CTCPCOMCTPUUICCKHX 3a/1a1

7.19

IIpuBOaUTE MpUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOJE U

KHN3HH, paCliO3HABATh IIPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

7.20

[TpuMeHATH MOTy4YeHHbIC 3HAHUS HA MIPAKTUKE: aHAIM3UPOBAThH PeabHbIe
CUTyallUM W TPUMEHSTHh W3YyYEHHBIC IIOHATHS B IMPOIECCEe ITOMCKA
pelieHus MaTeMaTUYECKU copMynupOBaHHON po0JIeMBl,
MOJICTIMPOBATh PEalbHbIE CUTYyallMd Ha SI3BIKE TEOMETPHUH, UCCIIEIOBAThH
MIOCTPOCHHBIE MOJENU C HCIOJIb30BAaHUEM T€OMETPUYECKUX MOHATHH U
TEOpeM, ammapara anreOpsl, pemarh NPaKTUIeCKue 3a7adl, CBI3aHHbIC C

HaXOXKXIACHUCM I'COMCTPHUICCKUX BCINYNH




11 KIIACC

Koz IIpoBepsiemble npeAMeTHBIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
NpoBePsSIeMOro .
00pa30BaTeJILHON NPOrPaMMBbI CpeHero o01ero odpasoBanus
pe3yJbTarTa
6 I'eomerpus
OnepupoBaTh NOHITHIMHU: [IUIHHIPHYECKAs TTIOBEPXHOCTh, 00pa3yromiue
6.1 WIMHJPUYECKON MOBEPXHOCTH, LMIUHAP, KOHHYECKas IMOBEPXHOCTb,
' oOpa3yromyie  KOHHMYECKOW  TMOBEPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTh
6.2 Pacno3naBatk Tena BpamieHus (LMIMHAP, KOHYC, cdepa U 1map)
6.3 OOBACHATH CITOCOOBI MOJTyYEHHSI TEJ BPAILICHHS
6.4 KnaccudunupoBaTs B3auMHOE pacIoyiokeHne chepbl U INIOCKOCTH
OnepupoBaTh TMOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHHME CErMEHTAa,
6.5 BBICOTA CETMEHTA, IIAPOBOM CJIOM, OCHOBAHHME IIAPOBOrO CJOS, BHICOTA
IaPOBOTO CJI0S, IIAPOBOM CEKTOP
6.6 Berancnare 00BbEMBI M IUIOMIANM TOBEPXHOCTEW TeN BpalleHUs,
' FEOMETPUUYECKUX TeJl C MPUMEHEHHEM (POopMyIT
OnepupoBaTh MOHATHSIMH: MHOTOTPAaHHUK, BIHCAHHBIA B cdepy H
6.7 OTIMCAHHBIN 0KOJIO cephbl, chepa, BMMCaHHAsT B MHOTOTPAaHHHUK WJIH TEJIO
BpalIeHUs
63 BpiuucnsTe COOTHOLIEHUS MEXAY IUIOIIAJSIMU TOBEPXHOCTEH U
’ 00BEMaMU ITOTOOHBIX TEI
6.9 N3o00paxath nzyyaemble QUTYPHI OT PYKH M C IPUMEHEHUEM IMPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BpinonusATe (BBIHOCHBIE) IUIOCKHE YEPTEXKU M3 PUCYHKOB MPOCTHIX
6.10 00BEMHBIX (UTYp: BUI CBEpPXY, COOKY, CHH3Y; CTPOHWTH CEUYCHHS TeJ
BpalIeHUs
W3Bnekath, MHTEPIPETUPOBATH M MPEOOPa3OBHIBATH HWH(OPMALHIO O
6.11 MPOCTPAHCTBEHHBIX TE€OMETPHUECKHX (UTypax, MPEACTAaBICHHYIO Ha
YepTekKax U pUCYHKaxX
[TpumensTh reomeTpuyeckue (QaxKThl A PEHICHUS] CTEPEOMETPUUYECKUX
6.12 3a7a4, MPEANojararoliX HECKOJbKO IIaroB PENICHUs, €CIU YCJIOBHS
NPUMEHEHHUS 3a/1aHbI B SBHOU (hopme
6.13 OnepupoBaTh NOHITHEM: BEKTOP B IPOCTPAHCTBE




6.14

BrimoraTh ﬂeﬁCTBHH CJIOKCHUSA BCKTOPOB, BBIYUTAHUA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCIIO, 06’b$ICHSITB, KaKMMH CBOMCTBaMHU OHH

0o0J1a1aroT

6.15

[TpuMmeHsTh NpaBUIIO Napasuieienunea Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMU: AEKApPTOBbI KOOPJIWHATHI B IPOCTPAHCTBE,
BEKTOP, MOJYJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPIMHATHI BEKTODA,
yrol MEXIy BEKTOpaMH, CKaIsIpHOE IPOMU3BEIACHHE BEKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BECKTOPLI

6.17

Haxonuts cymmy BEKTOPOB U IPOM3BEICHHUE BEKTOpPA HA YHUCIO, YIrojl
MEXAY BEKTOPAaMH, CKAJIIPHOE IPOU3BEACHUE, PACKIIAABIBATE BEKTOP 110

JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

3anaBaTh IVIOCKOCTh YPaBHEHHEM B JIEKAPTOBOM CUCTEME KOOpIUHAT

6.19

Pemate mpocTeiime reoMeTpuyYecKHe 3aJaud  Ha PUMEHEHHUE

BCKTOPHO-KOOPAUHATHOTI'O METOda

6.20

PemraTs 3aJa4u Ha O0KasaTCJIbCTBO MAaTEMATHYCCKUX OTHOIIICHUH |
HaXO0XXACHUEC I'COMECTPUUCCKHUX BCIUYHH I10 o6pa3uaM HUJIN aJIrOpUuTMam,
IMPUMCHAA HU3BCCTHBIC MCTOJBbI npu peUICHUN CTaHAApPTHBIX

MAaT€MAaTHYCCKUX 3a1a4

6.21

IIpuMeHATs TpOCTEHINNE MPOrPaMMHBIE CPEACTBA U AJIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMEI ITPHU PECHICHUN CTCPEOMCTPUICCKUX 3a1a4

6.22

IIpuBOIUTE pHUMEpPB MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOLAE U

JKHU3HH, pacCliO3HABATh NIPOABJICHUC 3aKOHOB I'€COMETPUN B HCKYCCTBC

6.23

[IpuMeHsTh MONyYeHHBIC 3HAHWS HAa TNPAKTUKE: aHATU3UPOBATH
peasbHbIE CHUTyallud M TPUMEHSTHh HM3Y4YEHHBIC IOHSATHSA B Mpolecce
NIOMCKA pEIICHUSs MaTeMaTu4ecku Cc(HOpMyTUpOBAaHHON MPOOIEMBI,
MOJICTIMPOBATh peaibHbIC CUTYAIlMH Ha S3bIKE TEOMETPHH, MCCIIEI0BAThH
NOCTPOCHHBIE MOJIEIH C HCIIOJIb30BAHHEM T'€OMETPHUECKUX MOHATUH H
TeopeM, anmapara aireOpbl, pemarb MPaKTHIeCKUe 3a/1a4H, CBSI3aHHBIE C

HaXO0XXIACHUEM I'COMCTPHICCKUX BEJINYHNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KIIACC

Kon

IIpoBepsieMblii 3JIeMEHT COACPKAHMS

I'eomeTpus

7.1

OcHOBHbIE TOHATUSA CTEpEeOMETpUU. Touka, MpsiMas, IJIOCKOCTh, MPOCTPAHCTBO.
[lonatne 00  aKCHOMAaTHYECKOM  IOCTPOGHHH  CTEPEOMETPHU:  AKCHOMBI

CTEPCOMETPHHU U CIICACTBUA U3 HUX

7.2

B3aumHOoe  pacmonokeHue  OpAMBIX B IPOCTPAHCTBE:  IIEPECEKAIOLIUECH,
napajuleJibHble M CKpelmMBaromuecss mnpsiMble. [lapainenbHOCTs NpAMBIX U
IUIOCKOCTEM B TNPOCTPAHCTBE: IApajUleNbHbIE IpsIMBIE B  NPOCTPAHCTBE,
NapaJUIEIbHOCTh TPEX MPSAMBIX, MApPaLUICIBbHOCTh MPSAMOM U IUIOCKOCTH. YTIJIBI C
COHAIIPaBJICHHBIMU CTOPOHAMH, YTOJ MEXKIY MPsSMBIMH B IPOCTPAHCTBE.
[TapaninenbHOCTh MIOCKOCTEN: MapaljiesIbHbIE INIOCKOCTH, CBOMCTBA MapajlIeIbHBIX
miockoctei. [IpocTeitmme mpocTpaHcTBeHHBIE (DUTYpHI Ha IUIOCKOCTH: TETPadp,

KyO, mapajuieNenumnes, MOCTPOCHUE CeUCHUN

7.3

[lepnieHAUKYIAPHOCTh IPSMOM UM IIOCKOCTH: IEPIEHIUKYISIPHBIC IpsAMbBIE B
IIPOCTPAHCTBE, NPAMBIE ITapajlIeIbHbIE U NIEPIEHANKYJIIPHBIC K IIJIOCKOCTH, TPU3HAK
NEPIEHAUKYISIPHOCTHU IIPSIMOM U INIOCKOCTH, TEOPEMA O IPSAMOU IEPIECHUKYIIIPHOU
IUIOCKOCTH. YIJIBI B TPOCTPAHCTBE: YIOJ MEXIy MNPAMOM M INIOCKOCTBIO,
JBYIPAHHBIA yroOJI, JIMHEHHBIM Yyrojg JAByrpaHHoro yria. IlepneHaukyisap u
HAKJIOHHBIC: PAaCCTOSHHE OT TOYKM A0 IUIOCKOCTH, PACCTOSTHUE OT NPSIMOU 0
IUIOCKOCTH, MPOEKIUS (UIyphl Ha IUIOCKOCTh. [lepmeHauKyIspHOCTh IIOCKOCTEH:
IpU3HAK  TNEPHCHAMKYSIPHOCTHM  ABYX  Iniockocteil.  Teopema o Tpéx

NEePHEHIUKYIIpax

7.4

[TonssTHE MHOrOrpaHHHMKAa, OCHOBHBIC 3JIEMEHTBI MHOTOTDAaHHHMKA, BBIIYKJIbIE H
HEBBIMYKJIbIE MHOTIOIDAaHHUKH, Pa3BEPTKAa MHOrorpaHHuka. Ilpusma: n-yrospHas
IpU3Ma, TPaHU U OCHOBAHMS IPHU3MBI, MpsIMas U HAKJIOHHAs NMPU3MBbl, OOKOBas U
NI0JIHAsl TOBEPXHOCTH NMpu3Mbl. [lapamienenunen, npsiMOyToNbHbBIN NapauIeIeIUIE]]
u ero cporcTia. [lmpamuna: n-yrojapHas NUpaMuaa, TPAaHA U OCHOBAHUE MTUPAMMUIBI,
OOKOBasi M IOJIHAS MMOBEPXHOCTh MHUPAMMIBI, NIPABUIbHAS M yCEUEHHAS MUpaMUIA.

DJIEeMEHTHI Ipu3Mbl MW ITHPAMHIBIL. HpaBI/IJ'II)HBIe MHOI'OIrpaHHUKH: IIOHATHUC




MPaBUJILHOTO MHOTOTpPaHHWKA, MpaBUIbHAs TpuU3Ma W MpaBUIbHAS NHpaMUa,
MpaBWIbHAs TPEyrojibHas MUpaMuia U MpaBUWIbHBIN TeTpasap, kyO. [IpencraBienue
0 TMPaBWIbHBIX MHOTOTPaHHUKAaX: OKTa’ap, AoJeKa’ap W ukocadapyrue CeudeHus

IMPU3MBI 1 TUPAMHUBI

7.5

CummMerpuss B TNPOCTPAHCTBE: CHUMMETPHSI OTHOCHUTEIbHO TOYKH, MPSAMOIi,
MJIOCKOCTH. DJIEMEHTBl CUMMETPHUH B MHUPAMUJIAX, MMapaslIeNenuIe1aX, MPaBUiIbHbIX

MHOI'OI'paHHHUKaXx

7.6

Bbruuciienue 31eMeHTOB MHOTIOIpaHHHMKOB: pEOpa, nuaroHanu, yriasel. Ilnomans
OOKOBOW TMOBEPXHOCTH U TIIOJHONW MOBEPXHOCTH NPSAMOH TNPHU3MBL, IUIOMAIb
OCHOBaHHH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsMON Tpu3Mbl. [lmommans 60KoBoMA
MOBEPXHOCTU M TIIOBEPXHOCTH IIPaBWJIBHOM MNHpaMHUAbl, TEOpeMa O IUIOUIaax

yceu€HHoi mupaMuibl. [lonatre 06 o0béMe. OOBEM MUpaMuIbI, TPU3MBbI

7.7

[TonoGHbIe Tena B mpocTpaHcTBE. COOTHOIICHHSI MEX Ty TUIOIIAIIMU MTOBEPXHOCTEH,

00BEMaMU ITOTOOHBIX TEN

11 KIIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

6

I'eomerpus

6.1

[umHapuyeckas IOBEPXHOCTh, 00pa3yolue UIMHIPUIECKON TTOBEPXHOCTH, OCh
UWIMHAPUYECKONH ToBepXHOCTU. LlmnmHap: ocHOBaHMS U OOKOBas MOBEPXHOCTD,

o0pa3yromas ¥ 0Ch, TUIOIIAb OOKOBOM U MOTHON TOBEPXHOCTH

6.2

Konundeckas HOBEpXHOCTh, 00pa3yrolue KOHMIEeCKOH TOBEPXHOCTH, OCh M BEpIIIMHA
KOHUYeckoil moBepxHocTU. KoHyc: ocHOBaHMEe M BepllMHa, OOpasyromias U OcCh,
IJI0Ia s OOKOBOW W TIOJIHOM TIOBEPXHOCTH. Y CEUEHHBIN KOHYC: OOpa3yrolue u

BbICOTA, OCHOBAHUSA U OokoBas NOBCPXHOCTDH

6.3

Ccdepa u map: ueHTp, paauyc, 1uaMerp, Iomaab NoBepxHoctu chepsl. Bzanmuoe

PAaCIIOJIOKCHHUC C(I)epm 1 IJIOCKOCTH, KacaTCJibHasA ININIOCKOCTb K C(bepe, mIomaiab

chepsl

6.4

N306paxkenue Ten BpalieHUs Ha MI0CKOCTU. Pa3BépTKa MIIIMHIpPA U KOHYca

6.5

KomOuHammu Ten BpalleHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHHK, OIMCAHHBIHN

okoJio cepsl, chepa, BMcaHHAsi B MHOTOTPAHHUK, UJTU TEJIO BPAIICHUS

6.6

[Tonsitue 06 oO0BnEMe. OCHOBHBIE CBOWMCTBA 00BEMOB Teln. Teopema 00 00BEME
NpSIMOYTOJIBHOTO Tapaiienenumnena u ciueactsus w3 He€. OO0bEM IUIMHApA,

KoHyca. O0bEM 1m1apa u miomaab chepsl




[Tomobupie Tema B mpocTpaHcTBe. COOTHONICHHS  MEXIy — IUIOMIAISIMU

o7 MOBEPXHOCTEH, 00bEMaMH MOTOOHBIX TEJ
6.8 Ceuenuss munuHApa (MapajuleIbHO U TEPHEHIUKYISPHO OCH), CEYCHHUS KOHyca
. (mapannenbHOe OCHOBAHUIO U MPOXOAIIEE YEPE3 BEPILNHY ), CEUEHHUS LIapa
Bektop Ha muockoctu U B mpocTpaHcTBe. ClI0XKEHME M BBIYUTAHUE BEKTOPOB.
6.9 YMHO€EHHE BEKTOpa Ha 4ncio. PasnoxeHue BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
' BekropaMm. IIpaBwio mapamnenenunena. Pemenue 3amay, CBA3AaHHBIX C
IIPUMEHEHUEM INIPABUII JCUCTBUI C BEKTOpaMU
[IpsmoyronbHast cucTeMa KOOPAMHAT B IpocTpaHcTBe. KoopauHaTel BeKTOpA.
6.10 IIpocreiimne 3amauu B KOOpAMHATax. YTroa Mexay Bekropamu. CkaispHoe

MMPOU3BCACHUC BCKTOPOB. Brraucnenue YIJIIOB MCXKAY NPAMBIMU U IIJIOCKOCTSIMMU.

KoopannaTHO-BEKTOPHBIN METO MPH PEIICHUN T€OMETPUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJJHEI'O OBIIIEI'O OBPA3OBAHMUS

Kon
NpoBePSIEMOro
TpeOOBaHUs

IIpoBepsiemble TpeOOBaHMA K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CPeAHEro 0011ero
o0pa3zoBaHusi

Brnanenne meromamu JI0Ka3aTeNbCTB, AJITOPHTMAMH PEIICHUS 3aad;
yMeHue (GopMyIHMpoBaTh U ONEPUPOBATH MOHATUSMH: OINpEEIICHHUE,
aKCMoOMa, TeopeMa, CIIEJCTBUE, CBOMCTBO, NPHU3HAK, JOKa3aTelIbCTBO,
paBHOCWIbHBIE (DOPMYITUPOBKHU; IPUMEHSITh UX; YMEHHE (POPMYyITUPOBATH
00paTHOE W TPOTUBOIIOJIIOKHOE YTBEPXKICHUE, MPUBOIUTH TPUMEPHI H
KOHTPIPUMEPLI, HUCIIOJIB30BaTb MCTOL MaTeMaTHYEeCKOU HWHAYKIUH,
NPOBOJIUTH  JIOKAa3aTEIbHBIC PACCYKIEHHUs TPU PpEIICHWH 3a7ad,
OLICHUBATh  JIOTMYECKYIO  IIPAaBUIBHOCTb  PACCYXKIACHUN;  YMEHHE
OIIEPHPOBATH TMOHITHUSIMHU: MHOKECTBO, MOJMHOXECTBO, OINEPAIUN HaJl
MHOXCCTBaAMHU, YMCHUC HUCIIOJIB30BAThH TeOpeTI/IKO-MHO)KGCTBCHHBII\/'I
ammapar Ui OIIMCAHUS PEATBHBIX MPOIIECCOB U SIBJICHUH H ITPH PEIICHUH
3ala4, B TOM 4YHCIC U3 [JpPYIrux y‘-I€6HbIX npeaMeToB; YMCHHC
OTICpUPOBATH MOHATHIMH: Tpad, CBA3HBINA rpad, AepeBo, MUK, Tpad Ha
IJIOCKOCTH; YMCHHC 3aJilaBaTb W OINHUCBIBATH Fpa(I)I:I Pa3sInIHBIMU

croco0aMu; UCTIONb30BaTh Tpadbl PH PEIICHUH 33714

YMeHHne omnepupoBaTh MOHATHSIMH: HATypallbHOE YHCIIO, IEJI0e YHCIIO,
CTCIICHb C LCJIBIM IMOKa3aTCJIEM, KOPCHb HaTypaHBHOﬁ CTCIICHHU, CTCIICHDb
C palnMOHAJBHBIM  TIOKa3aTeleM, CTEeNeHb C  JCHCTBUTEIBHBIM
nokaszarejaeM, Jorapupm UMcCIa, CHUHYC, KOCHHYC ¥  TaHICHC
IMPOU3BOJIBHOI'O0 YHCJIA, OCTATOK 110 MOAYJIIO, PpallUOHAJIBHOC 4YHCIIO,
UppalMOHAIFHOE  YHCJIO,  MHOXKECTBA  HATYpPaIbHBIX,  IICJBIX,
panuroOHAaJIbHBIX, ﬂeﬁCTBHTCHBHLIX YHUCCII, YMCHHC HUCITOJb30BaTh
NpPU3HAKH JIETMMOCTH, HAUMEHBIINA OOIIMH JEeTUTeNh W HauMEHbIIee
oOmiee kpaTHoOe, anropuT™M EBKIMIa Mpu penieHny 3aad; 3HaKOMCTBO C
pa3IMYHBIMU ~ TIO3MIMOHHBIMH ~ CHUCTEMaMH  CYUUCIICHUS;  yMEHUE
BBIIOJIHATL BBIYUCJIEHHE 3HAUEHUU U Hp606pa3OBaHI/I$I BLIpa)KeHI/IfI CcO
CTEMEHsAMH MW JorapudMaMu, MpeoOpa3oBaHUs IPOOHO-PAIMOHATIBHBIX

BLIpa)KeHHﬁ; YMCHHUC OINCPpUPOBATH MNOHATUAMU: MMOCICAOBATCIBHOCTD,




apudmernyeckas mporpeccus, reoMeTpuyIecKas nporpeccus,
OcCKOHEYHO yOBIBarOIIasi TEeOMETPUYECKas MPOTPECCHs; YMEHHE
3aJaBaTh IIOCJIICAOBATCIBHOCTH, B TOM YHCJIC C IIOMOIIBIO peKyppeHTHHx
dbopMyn; yMEHHE ONEpHpPOBaTh TMOHATHIMHU: KOMIUIEKCHOE YHCIIO,
CONPsIKEHHBIE KOMIIJIEKCHBIE YHCIIA, MOLYJIb U apPTYMEHT KOMIIJIEKCHOTO
yuciaa, ¢opMa 3amucH  KOMIUIEKCHBIX — 4YHcell (reoMeTpuyeckas,
TPUTOHOMETpHYECKass W  anreOpanyeckas); yYMeTb HPOU3BOIUTH
apudMeTUYECKHE JEUCTBUS C KOMIUICKCHBIMA YHUCJIAMH; TPUBOINUTH
HpI/IMepLI HCITIOJIb30BaHUA KOMITJICKCHBIX YUCCII, OHGpHpOBaTB
MOHATHSAMU: Martpuma 2xX2 u  3X3, onpenenuTeslb  MaTpHLbL,

I‘GOMeTpI/I‘-IGCKI/Iﬁ CMBICJT OTIPCACIIUTCIIA

YMeHue onepupoBaTh NOHATHUAMU: pPaLMOHAJIBHBIE, MppalOHAJIbHbIE,
noKa3aresibHble, CTEINEHHbIE, JIOTapU(PMUUECKHE, TPUTOHOMETPUUECKHE
YpPaBHEHHS U HEPABEHCTBA, HUX CHUCTEMBl; YMEHHE ONEPHUPOBAThH
MOHSTUSMM: TOXKIECTBO, TOXKJECTBEHHOE NpeoOpa3oBaHHe, YpaBHEHHE,
HEPABEHCTBO, CHCTEMa YpPAaBHEHUHM M HEPaBEHCTB, PaBHOCHIBHOCTb
YpPaBHEHUH, HEPABEHCTB W CHUCTEM; YMEHHE pEIlaTh YpPaBHEHMS,
HEPABEHCTBA M CHUCTEMbI C IMOMOILIBIO Pa3IMYHBIX NPUEMOB; pelIaTh
YpPAaBHEHUsI, HEPAaBEHCTBA M CHUCTEMBl C TAPAMETPOM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUIsl PELICHHUsS MaTeMaTUYECKUX

3a]a4 U 3a]1a4 U3 pa3IM4HbIX 00JacTell HayKu U pealbHOM KU3HU

VYMeHue onepupoBaTh MOHATHAMH: (QYHKIHSA, YETHOCTh (QYHKIHH,
NEePUOMYHOCTh (PYHKIUH, OrpPaHMYEHHOCTh (YHKIHMH, MOHOTOHHOCTb
byHKIMH, SKCTpeMyM (GYHKIMH, HAaUOOJbIIIee U HAUMEHbBIIEE 3HAUYCHUS
(GYHKIMU Ha IPOMEKYTKE, HEMIpepbIBHAS (DYHKIIHSI, aCHMOTOTHI rpaduka
GyHKIMM, TIepBas U BTOpasi MPon3BoaHAs (PyHKINH, TEOMETPUICCKUIN U
¢u3uueckuif CMBICT TPOM3BOJIHON, MEpBOOOpa3Has, ONpeneTEHHBIN
MHTErpajl; YMEHHE HAXOIUTh aCHUMOTOTHI rpaduka (GyHKIHNM; yMeHHe
BBIYUCIIATH  TPOM3BOJHBIE CYMMBI, IPOM3BEICHHUS, YACTHOTO H
KOMITO3UIMH (YHKIMH, HaXOAWTh YpaBHEHHE KacaTelbHOH K Tpaduky
(GyHKUIMU; yMEHUE HAXOIUTh MPOU3BOJHBIC SJIEMEHTApHBIX (YHKIIHA;
YMEHHE HCIOJIB30BaTh NPOM3BOAHYIO JUIS HCCIECIOBAaHUS (QYHKIHH,
HAXOJIUTh HAWOOJbIIME M HAUMEHbIINWE 3HAYCHUS (YHKIMHA; CTPOUTH
rpaKy MHOTOWICHOB C HCIIOJIb30BAaHMEM armapaTa MaTeMaTHYECKOTO
aHanmu3a; NPUMEHATh NPOM3BOJHYIO Ui HAXOXACHHUS HAWITy4IIero

PEeIICHNA B IPUKIAAHBIX, B TOM YHUCJIC COLHHUAJIbHO-D3KOHOMUYCCKHX U




dbuznyecKuX 3a7adax; HaXOIUTh TUIOMIAN U 00BEMBI (UTY C TTOMOIIIBIO
UHTErpaja; MPUBOIUTH NMPUMEPHl MAaTEMaTHUYECKOTO MOICITUPOBAHHS C

noMoIbIo A QepeHInanbHbIX ypaBHEHUI

YMeHue omnepupoBaTh MOHATHAMH: Tpaduk QyHKIUH, oOpaTHas
byHKIMSA, KOMIO3UIMs (QYHKIHUH, JHHEHHAs (QYHKIUSA, KBaapaTHYHAS
byHKIHA, panoHanibHas byHKUMA, CTETICHHAs byHKUIHA,
TpUrOHOMeTpHdeckne  (yHKOuMM, OOpaTHbIE  TPUTOHOMETPHUYECKHE
¢yHKUMHM, TOKa3aTenbHAass M Jorapugmuyeckas (yHKIUH; YMEHHE
CTPOUTh TpadUKH H3YUEHHBIX (PYHKIIUH, BBITIOJHATH NPEoOpa3oBaHUS
rpa¢uKoB (GYHKIMN, UCTIONB30BaTh TPadHKHU IS U3yUYEHHUS IPOLECCOB U
3aBUCHMOCTEH, MU PEIICHUU 3a]ad W3 APYTHX YYEOHBIX NMPEIMETOB H
3aa4 U3 peaibHOW JKU3HHU; BBIpaKaTh (POpMyJIaMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMH; HCIOJNB30BaTh CBOMCTBA M Tpapukd QYHKIOMHA IS
peleHus ypaBHEHHM, HEpaBEHCTB U 33/1a4 C IapaMeTpamMu; n300pakaTh
Ha KOOPAWHATHOW IUIOCKOCTH MHOXKECTBAa PEUICHU ypaBHEHUH,

HCPABCHCTB U UX CUCTCM

VYMeHue pemaTh TEKCTOBBIE 3a/laud pa3HbIX THUMIOB (B TOM YHKCIE Ha
MPOLEHTHI, JOJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTh TOBAPOB U
yCIIyT, HAJIOTH, 33aJIa4¥ U3 00JIACTU YIPABICHUS JTUYHBIMU U CEMEHHBIMHU
(¢buHaHCaAMM); COCTABIIATH BBIPAXKEHUS, YpaBHEHHS, HEPABEHCTBA M HX
CHUCTEMBbI MO YCIOBHUIO 3aJa4M, MCCIIEOBATh IMOJIYYEHHOE PEIICHUE U
OLICHUBATh MPABJIONOAOOHOCTh pPE3yJbTaTOB; yYMEHHE MOEINPOBAThH
peanbHble CUTyallMM Ha $I3bIKE MATEMAaTHUKH; COCTAaBJISATh BBIPAXKECHUS,
YpaBHEHHs, HEPaBEHCTBA M MX CHCTEMbl [0 YCJOBHIO 3aJauH,
UCCJE0BATh TMOCTPOEHHBIE MOJEIU C HCIOJIb30BAHUEM armapara

anreOpbl, UHTEPIPETUPOBATH MOTYUCHHBIN PE3yIbTAT

YMeHue onepupoBaTh MOHATHAMU: CpeHee apupMeTHIecKoe, MeanaHa,
HauOosblllee W  HaWMEHbIllee 3HAa4YeHHs, pa3Max, JUCHEepCHus,
CTaHJApTHOE OTKJIOHEHHWE YHCIOBOIO Habopa; yMEHHE W3BICKaTh,
HMHTEPIPETUPOBATh HMHGOPMaLMIO, TPEICTABICHHYI0 B Tabimumax, Ha
auarpaMmax, rpadukax, OTpa)xarollyio CBOMCTBA pealbHbBIX MPOIECCOB U
SBJICHUI; IPEACTABIATh HH(DOPMALIMIO C MMOMOIIBIO TaOJIHIl U AUArPAMM;
UCCJIEI0BaTh CTaTUCTUYECKHE JaHHBbIE, B TOM YHUCJIE C NPUMEHEHHUEM
rpaguyeckux METOJOB M  DJIEKTPOHHBIX  CPEICTB; Trpaduuecku
UCCIIEIOBaTh COBMECTHBIE HAOMIOACHUS C TOMOUIbIO JAUMarpamm

pacceuBaHus U JUHEUHOW perpeccuu




YMeHue onepupoBaTh IOHATUSMM: CIIy4alHBIM OIBIT U CIy4YalHOE
COOBITHE, BEPOSITHOCTH CIIy4yailHOro COOBITUS; YMEHHME BBIYMCIATH
BEPOSTHOCTh C HCIIOJIB30BaHUEM TIpaUueCKUX METO/0B; NPUMEHSThH
(GOopMyJBl CIIOKEHHsS] M YMHOXEHHs BEpOSATHOCTEH, (HopMyiy MOJIHOH
BEPOATHOCTH, popmyny bepHyium, komOuHaTOpHBIE PaKTHl U (HOPMYIIBL;
OLICHUBATh BEPOATHOCTH pEAIbHBIX COOBITHH; yMEHHE OIEepUpOBaTh
NOHATUAMM: CIy4yailHas BEJIWYMHA, PACIPENEICHUE BEPOSITHOCTEM,
MaTEMaTHYECKOE OKUIAHWE, NUCIEPCHs M CTAHJAPTHOE OTKIOHCHHE
CllydaiiHOW BeNMYUHBI, (QYHKIMH paclpeleNeHuss W IUIOTHOCTH
PaBHOMEPHOIO, IIOKAa3aTEJBHOIO M HOPMAJIBHOIO pPAaclpeAciCHUl;
YMEHHME MCHOJIb30BaTh CBOMCTBA M3YyYEHHBIX paCHpEleNIeHuN Uit
peleHus 3ajad; 3HAaKOMCTBO C MOHATUSAMH: 3aKOH OOJIBLIIMX YHCEl,
METO/bI BBIOOPOUYHBIX HCCIIEOBAHUH; YMEHHE TPHUBOJUTH IPUMEPHI
NPOSIBJIIEHUS] 3aKOHA OOJBIIMX YHMCEI B IPUPOAHBIX M OOIIECTBEHHBIX
SIBIICHUSIX; YMEHHUE ONEPUPOBATh NOHATUAMM: COUETaHUE, IEPECTAHOBKA,
YUCJIO COYETAaHWM, YHCIIO TEPEeCTaHOBOK, OWHOM HbIOTOHA; ymeHHe
NPUMEHATh KOMOMHATOPHBIE (QaKTHl M PACCY>KICHHS IS peILICHHs 3a/1a4;
OLICHUBATh BEPOATHOCTH pealbHBIX coOBITHI]; COCTaBJIATh

BEPOSITHOCTHYIO MOJIEIb U UHTEPIIPETUPOBATH IIOJyYECHHBIN PE3YIbTAT

YMeHue oOmnepupoBaTh IOHATUAMM: TOYKA, MpsAMas, IJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIWYMHA YU, IUIOCKHHA yrod,
JBYIPAHHBIA YroJl, TPEXIPaHHBIM YIroJI, CKPELIMBAIOLIUECS IPsIMBIE,
NapajuIeIbHOCTh U NMEPHEHIUKYIISIPHOCTh MPSAMBIX U IUIOCKOCTEH, yroin
MEXAY MPSMBIMHU, YIrOJI MEXKIY IPSIMOM M IUIOCKOCTBIO, YIOJl MEXAY
IUIOCKOCTSIMH, PACCTOSHHUE OT TOYKU JO INIOCKOCTH, PACCTOSIHUE MEKIY
IPSIMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTAMM; YMEHUE UCIIOIb30BATh IIPU
pelIeHNH 3a/a4 M3ydeHHbIEe (aKThl U TEOPEMbl IUIAHUMETPHH; YMEHUE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYXKAIOIIEro0 MHpAa; CTPOUTH
MaTEMAaTHYECKAE MOJENH C IOMOIIBIO T'E€OMETPUYECKHUX IOHATUH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MMPAKTHUYCCKUC 3a1a4n
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YMeHue onepupoBaTh MOHATUSAMH: IUIoUIanb (Urypsl, 00bEM (urypsl,
MHOTOTPaHHHK, NPAaBWIBHBI MHOTOTPAHHHK, CEUYCHHE MHOTOTPAaHHHUKA,
Ky0, mapajuienenumnesa, NpuU3Ma, NUpaMuaa, (Gurypa U IMOBEPXHOCTD
BpallleHNsl, HWINHAP, KOHYC, Imap, cdepa, miomans cepsl, IUIOmaIb
MOBEPXHOCTH THMPaMHJIbI, TMPU3MBI, KOHycCa, IMIMHApPA, 00BEM KyoOa,

NPSIMOYTOJIBHOTO TMapaijiesienumnea, MUpaMuibl, TPU3MBbL, LUIUHIPA,




KOHYycCa, 11apa, pa3BEPTKa MOBEPXHOCTH, CEUYEHUs KOHyca M LIWIMHIpA,
napajuleJbHblE OCH WM OCHOBAHUIO, CEUYEHUE 1Iapa, IIJIOCKOCTh,
Kacatomasicss cepbl, LMIMHIPA, KOHYCa; yMEHHE CTPOHMTb CEuCHHE
MHOTOTpaHHHKa, U300pakaTb MHOTOTPAHHUKH, GUTYPHl U MOBEPXHOCTH
BpalllEHUs, UX CEYEHMsI, B TOM YHCJIE C IIOMOILBIO 3JIEKTPOHHBIX CPEJICTB;
yMEHHE NMPUMEHSATh CBOMCTBA Nr€OMETPUUECKHUX (DUTYP, CAMOCTOSITETLHO
(GopMyIHpOBATH OIpENEICHUS U3Yy4aeMbIX (UTyp, BBIABHIaTh THITIOTE3bI
O CBOMCTBAaX M MPU3HAKAX F'€OMETPUUECKUX (PUTYp, OOOCHOBBIBATH WM
ONpoBepraTh MX; YMEHHE TMPOBOAMUTH KJIACCH(PUKALUIO (GUTYyp IO
pPa3IUYHBIM TPU3HAKaM, BBIMOJHATH HEOOXOAWMBIE JIOMOJHUTEIbHbBIE

MOCTPOEHUS
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YmMmenne ONCpUpPOBATH INOHATUAMMU: JABHUXKCHHUC B MMPOCTPAHCTBC,
napajuieIbHBI TIEPEHOC, CUMMETPHS Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue TMOM00Us, TOMOOHBIE QUTYPHI; yMEHHE
pacro3HaBaTh paBHbIE W MOJOO0HBIE (HUTYpBI, B TOM YHCIE B MPHUPOJIE,
UCKYCCTBE, apXUTEKType; HCIOJIb30BaTh T'C€OMETPHUYECKHUE OTHOIICHUS
NpU pPEUICHWW 3a/ad, HAXOJWTh TEOMETPHYECKHE BEIMYMHBI (IUTMHA,
yroi, IUIOIAAb, OOBEM) NPHU pPEUICHWH 3aJady M3 APYruxX Y4eOHBIX
NPEMETOB M U3 PEaTbHOMN JKU3HU; YMEHHE BBIUUCIATH TE€OMETPUYCCKHE
BEJIMYMHBI (IJIMHA, YTOJd, IUIONIaAb, OO0BEM, IUIOMIAb TOBEPXHOCTH),
UCTIONB3Ysl M3Y4YCHHBIC (DOPMYIIBI ¥ METOABI, B TOM YHCIE: IUIOMIAIb
MOBEPXHOCTU MHUPAMHUIBI, TPU3MBI, KOHYCa, HWIMHAPA, TUIOMAab ChEpsI;
00bEM Ky0a, MPSIMOYTOJIEHOTO TapaJUIeNICHIIe/ia, MMPaMUIbI, TIPH3MBI,
IWIMHIpPA, KOHyCa, IIapa; YMEHHE HaXOIUTh OTHOIIEHHE OOBEMOB

MoT0OHBIX (hUTYp
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YMeHue oneprupoBaTh NOHATUSMU: IPSIMOYTOJIbHASI CUCTEMA KOOPIUHAT,
BEKTOp, KOOPAMHATBHI TOYKH, KOOPAMHATHl BEKTOpPa, CyMMa BEKTOPOB,
IIPOM3BE/ICHNE BEKTOpAa Ha YHCIIO, pa3joXeHHe BeKTopa Mo 0Oasucy,
CKaJsIPHOE IIPOM3BEJICHUE, BEKTOPHOE IIPOM3BEIACHHE, YIOJ MEXKIY
BEKTOPAMU; YMEHHUE HCIOJIb30BAaTh BEKTOPHBIA U KOOPIMHATHBIA METOJ
JUIS  pelieHHs TeOMETPUYECKMX 3ajJady W 3ajad JApYyrux Yy4eOHBIX

MPEAMETOB
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YMenue BI:IGI/IpaTI: HO,Z[XOI[?IIJ_II/Iﬁ MCeTOod JI1 PpCHICHUA  3ad4u,
IIOHUMAaHHUE 3HAYMMOCTHU MAaTEMAaTUKKW B H3YUCHUU IPUPOJHBIX U
O6IJ_[€CTBCHHI>IX nmponeccoB " }IBJIGHHI)JI; YMCHHC  pacCllO3HABATb

ITPOSABJICHUE 3aKOHOB MAaTCMATHKH B HCKYCCTBE, YMCHHUC IIPHUBOJIHNTH




MMpUMEPbl  MATCMATUYCCKUX

MaTeMaTUYECKON HayK1

OTKPBITUHA  POCCHUCKOM

u

MHUPOBOM




IIEPEYEHD 2JIEMEHTOB COJAEPKXAHUA, IIPOBEPAEMBIX HA EI'D
11O MATEMATUKE

IIpoBepsieMblii 3JIEMEHT COAePKAHUSA

Kon
1 Uucna u BEIYUCIIEHUS
1.1 HarypanbsHble u nenbie yucina. [Ipu3zHaku 1eIMMOCTH LEIbIX YUCel
1o Panmonanbubie  uncna. OOBIKHOBEHHBIE W JECATHYHBIC JApOOU, MPOLEHTHI,
’ OCCKOHEYHBIC TTEPUOANIECKUE APOOH
13 ApudmeTndeckuii KOpeHb HaTypadbHOU cTeneHHu. JlelcTBus ¢ apuMeTHIeCKUMH
' KOPHSIMU HAaTypaJIbHOM CTENEHU
14 Crenens ¢ 1enbIM nokazareneM. CTeneHb ¢ palluoHaIbHBIM NoKka3zaTeneM. CBoiicTBa
' CTENEHU
Ls CuHyCc, KOCHHYC W TaHI€HC 4YHUCJIOBOIO AapryMeHTa. ApKCHHYC, apKKOCHHYC,
' ApPKTAaHI€HC YHCIIOBOTO apTyMEHTa
1.6 Jlorapudwm yucna. JlecaTHaHbIC U HATYPATBHBIC JTOTapU(HMBI
JeiicTBuTenpHble  unciaa. Apu(METHUECKHE OINEepalud C  JeHCTBUTEIbHBIMH
1.7 ymucinamu. [IpubnnxEHHble BRIYUCIECHUS, TpaBUjla OKPYIJICHUS, IPUKHUJIKA U OLIEHKa
pe3yJibTaTa BIYUCIEHUN
1.8 [Tpeobpa3zoBanre BbIpaxeHH
1.9 KoMmiekcHble yncna
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 Llenbie 1 pOOHO-pallMOHATILHBIC YPABHCHHS
2.2 HppanroHanbHble ypaBHEHUS
23 TpuroHnomeTpruyeckue ypaBHEHUS
24 [Toxa3zaTenbHbIE U JOTapUPMUUECKUE YPABHEHUS
2.5 [emnpie 1 1poOHO-paOHATHHBIE HEPABEHCTBA
2.6 HppauronanbHble HEPABEHCTBA
2.7 [Toxa3zaTenbHbIE U JOrapuPMHUECKIE HEPABEHCTBA
2.8 TpUroHOMETPUYECKHE HEPABEHCTBA
2.9 CucrteMbl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
2.10 YpaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUH. ONpeeuTenb MaTPUILbI




3 OyHKIUN U TpaduKu
11 Oynkuus, cnocoObl 3amanus ¢yHkiuu. I'paduk Gynkumu. B3aumuo oOpaTHbIE
' bynkuun. YEtHple 1 Heu€THBIC QyHKIMU. [leproauyeckue QyHKITIN
O6nactp ompeneneHuss M MHOXKECTBO 3HaueHW GyHkuuu. Hymm ¢yHKInU.
32 [IpomMexXyTKH ~ 3HAKOMOCTOSHCTBA.  IIpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIUH.
' MakcumymMbl ¥ MUHUMYMBbl QyHKIUH. HaubOonbinee u HaumeHblllee 3HAUYCHUE
(GYHKLIMU Ha TPOMEXYTKE
13 CrenenHass (yHKUMS C HaTypaJbHbIM M IeNIbIM Moka3aTeneMm. EE cBoiictBa u
' rpaduk. CBoiicTBa 1 rpaduK KOPHS #-Ol CTENIEHU
34 Tpuronomerpuueckue GyHKIIUHA, UX CBOMCTBA U TpaduKu
3.5 [oxa3zaTtenpHast u norapudmudeckas QyHKIUH, UX CBOWCTBA U TpaduKu
16 Touku paspbiBa. AcuMnrTotel TpadukoB ¢yHkuumid. CBoicTBa  (YHKIMH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 ITocnenoBaTeNnbHOCTH, CIIOCOOBI 3aJaHUs MOCIIEA0BATEILHOCTEN
3.8 Apudmerrdeckass 1 TeoMeTpudecKas nporpeccuu. @opMyina CI0KHBIX MPOIEHTOB
4 Hayana maremaTnueckoro aHanusa
4.1 [IpousBoanas ¢pynkuuu. [Ipons3BogHbIE 371€MEHTAPHBIX (PYHKITHIA
[IpumeHeHne NPOU3BOJHONW K UCCIENOBaHMIO (YHKIMA HAa MOHOTOHHOCTb H
4.2 aKcTpeMyMbl. Haxoxknenne HanOOIbIero M HaMMEHBIIETO 3HAaYeHUs (QYHKIMH Ha
OTpe3Ke
4.3 [lepBooOpasnas. Murerpain
5 MHokecTBa U JTOTHKA
5.1 MHoxecTBO, onepanuu HaJ MHOKecTBamMu. Jluarpammel Ditiepa — Benna
5.2 Jloruka
6 BepositTHOCTh M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositHocTh
6.3 KomOunaropuka
7 I'eomeTpus
7.1 @urypsl Ha INIOCKOCTU
7.2 [IpsiMBbI€ U TUIOCKOCTH B IIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 MOBEpXHOCTH BpaILEHUS




7.5

KOOpIII/IHaTBI 1 BCKTOPLIL




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYEHUKA

» Maremarnka: anredpa v Hadajga MaTeMaTHIECKOTO aHAIN3a, TEOMETPHSL.
I'eomerpus. 10-11 knacc. Atanacsan JI.C., byty3oB B.®., Kagomues C.b. u ap.
AxnmonepHoe obuiectBo «M3aarensctBo «lIpocBemienue»

KontponsHo-u3mepurenbabie maTtepuanbl. ['eomerpus. 11 knacc /Coct. A.H.

Pypykun. — 2-e uzn., nepepad. — M.: BAKO, 2012. - 96 c.

METOANUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

1. Cmupnos B. A. EI'D 2011. Maremaruka. 3anada C2. ['eomerpus.
Crepeometpus / [Tox pen. A. JI. Cemenona u 1.B. Amenko. — M.: MITHMO,
2011.—-64 c.

2. llly6a, M.}O. YuuMm TBOpYECKU MBICTUTh Ha yPOKaX MaTEMaTUKU: TOCOOHE
TUTs yauTenen oomeoopazoBaTenbHbix yupexaennii / M IO. Illy6a. — M.:
[Ipocsemenue, 2012. — 218 c.

3. Beiroackuii, M. fl. CnpaBo4HHK 110 3ieMeHTapHOM MatemaTtuke / M. 4.
Briroackuid. - M.: Actpens : ACT, 2003. - 509 c.

4. Marematuka B mkoJie. ExxeMecauHblil HAyYHO-METOIUYECKUM KypHaJ.

5. Marematuka. EsxxemecsauHbI METOOUYECKHUN Ky pHAIL.

6. Mopakosuy, A. I'. Best IKObHAs MateMaTrka : KOPOTKO O CAMOM BayKHOM:
yue6.nocobue s yuaniuxcs 5-11 kmaccos / Mopakosuy AT - 2-e u3g. - M. :

Hogeiii yueonuk, 2004. - 126 c. - ISBN 5-8393-0302-X : 32.80 p.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

1. MunuctepctBo obpazoBanusi PO:www.ed.gov.ru, www.edu.ru
2. TectupoBanue online: 5 - 11 knaccer:www.kokch.kts.ru/cdo

3. Merasunmkioneaus Kupumia u Medonus:www.mega.km.ru
4. MaTtemaTHueckue 3Tioabsl. www.etudes.ru

5. www.rubricon.ru/;

6. www.encyclopedia.ru

7. caittel a5t moarotoBku k EI'D:www.mathege.ru, www.fipi.ru ,
www.alexlarin.net

8. www.mat.1september.ru

9. www.edu.ru

10. www.school.edu.ru

11. www.fipi.ru

12. www.mioo.ru

13. www.math.ru

14. www.proshkolu.ru

15. www.uchportal.ru

16. https://m.edsoo.ru/1c209e37






