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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
pecypchl
bu6mmoreka [IOK
1 B 1
BEAICHHE B CTEPCOMETPHIO 0 https://m.edsoo.ru/1¢209e37
) [IpsimbIe U TUIOCKOCTH B POCTPAHCTBE. 12 1 bubanoreka 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
Bbu6nuoreka [IOK
4 v 10 1
1Bl MEXAY MPSAMBIMU U IUIOCKOCTSIMHU hitps://m.edsoo.ru/1c209¢37
5 MHoOrorpaHHuKu 11 1 bubmorexa HOK
https://m.edsoo.ru/1¢209e37
6 OO6BEMBI MHOTOTPAaHHUKOB 9 1 bubmorexa HOK
https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHME: CeueHUs], pACCTOSIHUS U YIJIbI 4 1 bubmorexa HOK
p ' s Y https://m.edsoo.ru/1¢209¢37
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

Kosau4vecTBo 4yacos DJIeKTPOHHbIE
HaunmMmeHoBaHHe pa3eioB H TeM nudpoBbIe
Ne ii/m P Konrpoabnsie IIpakTHueckue (ipp )
NMPOorpamMmmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsI
pecypchl
but6mmoreka [IOK
! Tena ppateris 12 https://m.edsoo.ru/1¢209e37
N but6mmoreka [IOK
2 1
OonEMEI Ten > https://m.edsoo.ru/1¢209¢37
3 BekTops! 1 KOOpAUHATEI B IIPOCTPAHCTBE 10 1 bubnnorexa LHOK
p P poctp https://m.edsoo.ru/1¢209¢37
4 [ToBTOpeHme, 06001IEHNE, 7 | but6mmoreka [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/1¢209¢37
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Kosau4vecTBo 4yacos DJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Kontponbnbsie IlpakTnyeckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoTsI
pecypchl
OCHOBHBbIE MIOHATUS CTEPEOMETPHUU:
TOYKa, MpsiMasi, ITOCKOCTb,
npocrpancTsBo. [IpaBuna
bu6mmoreka [IOK
1 n300pakeHNs Ha PUCYHKAX: 1
. https://m.edsoo.ru/aecc77cd
M300paKeHUS TIOCKOCTEH,
napajuieIbHBIX MPSAMBIX (OTPE3KOB),
CepeNHbI OTpE3Ka
ITonsaTHs: nepecekaromuecs
2 IJIOCKOCTH, MepeceKarouumecs npsmas 1 bubmorexa [TOK
> 11EP P https://m.edsoo.ru/2d8a9¢99
Y TUTOCKOCTb
[TonsTua: nepecekaronmecs
3 IJIOCKOCTH, MepeceKarouumecs npsmas 1 bubmmorexa LOK
> TP P https://m.edsoo.ru/db685¢73
U TUTOCKOCTD
3HAKOMCTBO C MHOTOIPaHHUKaMH,

4 n300pakeHUe MHOTOTPAaHHUKOB Ha 1 bubnnoreka HOK
PUCYHKaX, Ha MPOEKIIMOHHBIX https://m.edso0o.ru/a63959%d
YyepTexkax
HavaneHbie cBeieHus o kyoe u

5 HAPaAMUIE, UX Pa3BEPTKU U MOJEIN 1 buGnnorexa LIOK

p > MIX pasBep ) https://m.edsoo.ru/b30dff38
CedeHusi MHOTOIPAHHUKOB
bubmuorexa [JOK
6 HauanpHbie cBeienms o kyoe u 1 H

https://m.edsoo.ru/3d8{fd32




IIApaMUJE, UX pa3BEPTKU U MOJIEIIH.
CedeHusi MHOTOTPAHHUKOB

[ToHsATHE 00 AaKCHOMATUYECKOM

7 IIOCTPOECHUH CTEPEOMETPUN: AKCHOMBI bubmmorexa LIOK
p p TpHH: https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPHUU U CIEACTBUS U3 HUX
ITousitTe 06 aKCHOMATUYECKOM
bu6mmoreka [IOK
8 MOCTPOEHUH CTEPEOMETPHUH: AKCUOMBI
https://m.edsoo.ru/239¢8cb4
CTEPEOMETPHUU U CIEACTBUS U3 HUX
ITousitTe 06 aKCHOMATUYECKOM
Bbu6nmuoreka [IOK
9 MOCTPOEHUH CTEPEOMETPHUH: AKCUOMBI
https://m.edsoo.ru/65¢6b106
CTEPEOMETPHUH U CIICICTBUSA U3 HUX
ITousTre 00 aKCHOMATHYECKOM
10 MOCTPOCHUH CTEPEOMETPHN: aKCHOMBI bubmorexa LIOK
p p pHi: https://m.edsoo.ru/258fc245
CTEPEOMETPHUH U CIICICTBUSA U3 HUX
B3anMHOe pacmonoxeHue npsmbIx B
1 IIPOCTPAHCTBE: NEpPECEKAIOLINECS, bubmumoreka [JOK
MapajuieIbHbIE U CKPEIIUBAIOIINECS https://m.edsoo.ru/1a2520£6
MpsMbIE
[TapannenbHOCTh IPSIMBIX U
IJTIOCKOCTEMN B IMTPOCTPAHCTBE:
12 napajuieiIbHBIE IPSIMEIC B buGnnorexa LIOK
p p . https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; MapAJIICIIBHOCTD TPEX
MPSAMBIX
[TapannenbHOCTh TPSIMBIX U
13 IJTIOCKOCTEMN B IMTPOCTPAHCTBE: bubnnoreka HOK
[TapayienbHOCTB IPSIMOU U https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
bu6mmoreka [IOK
14 VYTIIIBI ¢ COHAIIPABIEHHBIMU

https://m.eds00.ru/9f4071b9




CTOpOHAMHU

15 Yron Mexay npsMbIMU B bubnnoreka HOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexnay npsiMbIMU B bubnmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapannenpbHOCTb MIOCKOCTEH: bubmmoreka [IOK
rapaiienbHble IIII0OCKOCTH https://m.edsoo.ru/2e18f255
18 CBoiicTBa napayjiebHBIX TIOCKOCTEH bubnmoreia LIOK
P https://m.edsoo.ru/e504d656
[Ipocreiiiine npocTpaHCTBEHHbIE
19 (burypsl Ha MIOCKOCTH: TETPad Bubmiorexa LIOK
yp - TETPasAp, https://m.edsoo.ru/4a28dc02
KyO, mapaienenurne
bu6mmoreka [IOK
20 I1 i
OCTPOCHHE CeHCHIH https://m.edsoo.ru/1d434d0f
bu6mmoreka [IOK
21 I1 i
OCTPOCHHE CCHCHIH https://m.edsoo.ru/ec26feSd
KonrponsHast pabora o Teme
2 "[Ipsimble U TNIOCKOCTH B bubmmoreka [JOK
npoctpaHctse. [lapaienbHOCTh https://m.edsoo.ru/9a0a9e56
IPSIMBIX U IJIOCKOCTER"
[TeprieHAMKYIAPHOCTD MPAMOUN U
23 HJI(I))CKO(;[’I[I/I'}IIIG pHeH WK ?151 HbIE bubnmoreia LIOK
- EPHCHAMIKY P https://m.edsoo.ru/b19f6a5d
MpsIMbIE B IPOCTPAHCTBE
24 [Ipsimbie mapaiebHbIE U bubnnorexka HOK
MEPIEHANKYJIISIPHBIE K TIIOCKOCTH https://m.edsoo.ru/0ac11c95
’s IIpsimble napasuienbHbIE U bubmumoreka [IOK
MEPIEHINKYJIISIPHBIE K TUIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHIuKyJISIpPHOCTH bubnmoreka [JOK




IIPSAIMOM U INIOCKOCTHU

https://m.edsoo.ru/f85bfc46

7 [Ipu3Hak nepneHIuKyIsIPHOCTH bubnnoreka HOK
MPSMON U TNIOCKOCTH https://m.edsoo0.ru/79165d15
)3 Teopema o npsimoit bubnmoreka [JOK
MEePNEHANKYIISPHOHN MIIOCKOCTH https://m.eds00.1ru/635¢5087
29 Teopema o npsimoit bubmmoreka [IOK
MEePIEHIUKYIIPHON INIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o ipsimoit bubnnoreka HOK
MEPIEHANKYJIISPHOM TIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnenauKynsip U HAKIOHHBIE!
31 acI::To;{iHeYOT IT)OIIKI/I 0 ITIOCKOCTH buommorexa HOK
p f[ ’ https://m.edsoo.ru/33¢c477d3
paccTostHue OT MPSIMOM A0 MIIOCKOCTH
[TeprieHAMKYJIAp U HAKIIOHHBIE:
32 a(iTOSIiI/IeyOT 50111(1/1 0 TIOCKOCTH bubmmorexa [TOK
P f[ ’ https://m.edsoo.ru/66fefadd
paccTostHue OT MPSIMOM A0 MIIOCKOCTH
[TeprieHAMKYJIAp U HAKIIOHHBIE:
33 a(iTOSIfII/IeyOT 50111(1/1 0 TIOCKOCTH bubmmorexa LOK
P ? ’ https://m.edsoo.ru/a5b7b8e3
paccTosiHuE OT MPSIMOM A0 MIOCKOCTH
[lepnenauKynsip U HAKIOHHBIE!
34 a(iTOSIiI/IGYOT zoqlcn 0 TIOCKOCTH bubmmorexa [OK
P ? ’ https://m.edsoo.ru/dbee22bc
paccTosiHUE OT MPSMOM A0 MIOCKOCTH
35 VYTIIBl B IPOCTPAHCTBE: YIOJl MEXAY bubnmoreka [JOK
MPAMOU U TIIOCKOCTHIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbIN yroJ, TUHEHHBIN yroi bubmumoreka [JOK
JABYIPaHHOIO yrjia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbI{ yToJ1, TMHEUHBIA YToJI bubnnoreka HOK
JABYIPaHHOIO yrja https://m.edsoo.ru/c7c777ed
38 [leprieHANKYIAPHOCTD TIIOCKOCTEM: bubmnorexa [JOK




MpU3HAK IEPIEHAUKYIIPHOCTH ABYX
IJIOCKOCTEN

https://m.edsoo.ru/ec3e2da3

[lepneHUKyYIAPHOCTD IIOCKOCTEMN:

bu6mmoreka [IOK

39 fprsHaKk Heip TCHAMIYIFIPHOCTH JIBYX https://m.edsoo.ru/ed9e2a8e
MJIOCKOCTEHN
[leprieHANKYIAPHOCTD TIIOCKOCTEM:
40 MPU3HAK NEPIEHINUKYISIPHOCTH ABYX bubmorexa HOK
. https://m.edsoo.ru/ba75dc57
MJIOCKOCTEHN
41 TeopeMa o TpEX mepHeHIUKYIsIpax bubmorexa HOK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx nepneHANKyIsIpax bubmmorexa LHOK
https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx nepneHANKyIsIpax bubmmorexa LOK
https://m.eds00.ru/9246736
KonrponbHas pabora no Temam
44 "[lepneHAUKYIAPHOCTD NPSAMBIX U bubnuoreka [JOK
mIockocTeil" u "YTIbl MexX1y https://m.edsoo.ru/5b971ef3
IPSIMBIMU U TUIOCKOCTSIMH"
[ToHsiTHE MHOTOIpaHHUKA, OCHOBHBIE
3JIEMEHThl MHOTOTPaHHUKA,
45 BBIITYKJIbIE U HEBBIITYKJIbIE bubmmorexa [OK
. https://m.edsoo.ru/2d24e873
MHOT'OTPaHHUKHU; pa3BEPTKA
MHOT'OIpaHHUKa
[Ipusma: n-yronpHas npu3Ma; rpaHu 1
46 OCHOBAaHMS IIPU3MBI; IPsAMast U bubnnorexka HOK
HAKJIOHHAS IPU3MBI; OOKOBas U https://m.edsoo.ru/b4ad63ad
MOJIHAs! TOBEPXHOCTh MPU3MBbI
47 [Tapannenenunen, NpsMOyroJIbHbBIN bubnnorexka HOK

napajiesenuIie] U ero CBOMCTBa

https://m.edsoo.ru/8a7be683




IInpamuja: n-yrojibHas MUpaMua,
IPaHXA ¥ OCHOBaHUE NTUPAMUBL;

48 OOKOBAas M TIOJIHASI IOBEPXHOCTH bubmmorexa [TOK
B https://m.edsoo.ru/fblcd0as
MUPaMHU/JIbl; TPAaBUIbHAS U yCeUEHHAs
nupamuia
[IpaBunbHBIE MHOTOTPAHHUKHU:
MOHSITHE MPABUIHLHOTO

49 MHOI'OTPaHHUKA; PAaBUIIbHAS IpHU3Ma bubnmoreka [JOK
W MIPaBWJIbHAS TAPAMU/IA; TPABUIIbHAS https://m.edso00.ru/074c8865
TpeyrojbpHas MUpaMuia u
NIPaBUJIBHBIN TETpadap; KyO
[IpencraBieHue o npaBUIBHBIX

50 MHOTOTPpaHHUKAX: OKTa’3Ip, bubmorexa [IOK

https://m.edsoo.ru/a0fddSbf
JOJEKa’Ap U UKOCAdIP.
CuMMeTpHs B IPOCTPAHCTBE:!
CUMMETpPUSI OTHOCUTEIILHO TOUKH,

51 MIPSIMOM, TUTOCKOCTH. DJIEMEHTHI bubmmoreka [JOK
CHAMMETPHUU B TUPAMUIAX, https://m.edsoo.ru/b9e777d9
napajuieNienuneax, NpaBuiIbHbIX
MHOTOTpaHHUKAX
Brruncienue 3neMeHTOB

52 MHOTOTPaHHUKOB: p&Opa, TuaroHasiu, bubmorexa [TOK

https://m.edsoo.ru/6cdbecef
YTJIBI
[Tnomanas 60KOBOM MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTHU MPSAMOM
53 MIPU3MBI, TUIOLIAb OCHOBAHUH, bubmorexa [TOK
. https://m.edsoo.ru/37d84157
TeopeMa 0 OOKOBOW MOBEPXHOCTHU
MPSAMOU TPU3MBI
54 [Tnomanb 60KOBOM MOBEPXHOCTH U bubmuorexa [JOK




[IOBEPXHOCTHU IIPABUIILHON

MUPaMUJIBI, TEOPEMa O TUTOIIAIH
OOKOBOI MOBEPXHOCTH YCEUEHHOM

https://m.edso0.ru/5603e30b

MUPAMUJIBI
55 KonrponsHast pabora o Teme bubmmoreka [IOK
"MHoOrorpaHHuKu" https://m.edsoo.ru/a95f5c04
N bu6mmoreka [IOK
I1
36 OHATHE 00 00bEMe https://m.edso0.ru/7ad0020b
i bubmuorexa [JOK
37 OOnEm mapamu et https://m.eds00.ru/235171b3
.. bubmuorexa [JOK
38 OOBEM mHpamHE! https://m.edsoo.ru/f47dfefd
.. bubmuorexa [JOK
59 06
DM THPAMHIET https://m.eds00.ru/79¢10312
.. bu6mmoreka [IOK
60 06
DM THPaMHIET https://m.edsoo.ru/2faadc3f
N bu6mmoreka [IOK
1
6 OOném npH3MbI https://m.eds00.ru/79853608
N bu6mmoreka [IOK
2
6 OOném npH3MbI https://m.edsoo.ru/1e053890
N bu6mmoreka [IOK
63 06
HEM TPHIMBT https://m.edsoo.ru/482d3f51
64 KonrponsHast pabora o Teme bubnuoreka [JOK
"O06BEMBI MHOTOI'PaHHUKOB" https://m.edsoo.ru/28a6573¢
[ToBTOpeHue, 0600IIEH e
65 CHCTEMAaTHU3allHs 3HAaHHIA. bubmunotexa [JOK

[TocTtpoenue ceueHuit B
MHOT'OT'paHHUKC

https://m.edsoo.ru/098bedad




[ToBTOpenue, 0600IICHNE
cucTeMaTH3alis 3HaHUH.

66 Brruucnenue paccTosHuM: MEXIy 1 bubnmoreka [JOK
JBYMsI TOUKaMH, OT TOYKHU JI0 TPSMOM, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 TNTIOCKOCTH, MEXTY
CKPEIIHUBAIOIIUMUCS TTPSIMBIMHU
bu6mmoreka [IOK
67 Hrorosas koHTpoabHAs paboTa 1 https://m.odsoo.ru/b9 146bc0
[ToBTOpeHue, 0600IIEH e
cucTeMaTH3alis 3HaHUH.
Brruucnenue yrios: Mexmy
68 CKPEUIUBAIOIIUMHUCS TPSIMBIMH, 1 bubmorexa LOK
. https://m.edsoo.ru/56765e8b
MEXTy TPSMOU U TIOCKOCTHIO,
JBYTPAHHBIX YTIIOB, YTIIOB MEXKIY
IJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME




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
I[TPOIT'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYEHUKA

METOINYECKHUE MATEPHUAJIBI V1A YUYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET
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