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MNOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeGHOTO Kypca «l'eomerpus» 6a30BOro ypoBHS s
oOyuatommxcst  10-11  kmaccoB pa3paborana Ha ocHoBe DenepaabHOro
rOCyZIapCTBEHHOTO 00pa30BaTEIHHOTO CTaHAAPTa CPEAHETO OOIIET0 00pa30BaHus,
C yu€TOM COBpPEMECHHBIX MHPOBBIX TpeOOBaHUM, TPEIBSIBISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHHWIO, W TPAAUIUKA POCCUKUCKOTO 0Opa30BaHUS.
Peanuzanus mporpaMMbpl 00ecIieunBaeT OBIAJACHUE KIFOUYEBBIMU KOMIIETECHITUSIMH,
COCTABJISIFONIIUMU OCHOBY JJIS CaMOPA3BHUTHsS W HEMPEPBIBHOTO 00pa3oBaHUS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TI03HABATEIBHOIO Pa3BUTHUS
JMYHOCTH O0YJarOIINXCSl.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxnocTh y4eOHOTO Kypca TE€OMETPUH Ha YpPOBHE CPEIHErOo OOIIEeTro
oOpa3zoBanmsi OOyCJIOBJIEHA MPAKTHUYECKOW 3HAYMMOCTHIO METAlPEAMETHBIX U
MPEAMETHBIX PE3yJIbTaTOB OOY4YEHHS TC€OMETPHUH B HAIMPABJICHUU JIMYHOCTHOIO
pa3BuTUs oOydaronuxcs, GopMUpPOBaHUS (PYHKIIMOHAIBHOM MaTeMaTHYeCKOM
I'PaMOTHOCTH, U3YUYCHUS IPYTUX YUCOHBIX TUCIUIUIMH. Pa3BuTHe y 00ydarommxcs
MPABUJIBHBIX TPEACTABICHUA O CYIIHOCTH W TMPOUCXOXKICHUH TECOMETPUUYECKHX
a0CTpaKIMii, COOTHOIICHUH pEaJbHOIO0 W HACAIBHOTO, XapaKTepe OTPaKCHUS
MAaTeMaTH4YECKOW HayKOM SIBJIEHUM U ITPOLECCOB PEAIbHOTO MUPA, MECTE TEOMETPUHU
B CHCTEME HayK U POJIM MaTEMaTUYECKOTO MOJICIMPOBAHUS B HAYYHOM ITO3HAHUU
U B PAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHMIO HAYYHOTO MHUPOBO33PCHHMSI YIAIIUXCS,
a TaKKe KA4eCTB MBINUICHUS, HEOOXOMUMBIX IS ajanTalldid B COBPEMEHHOM
oO11ecTBE.

I'eomeTpus siBasieTcss oMHUM M3 0a30BBIX IMPEAMETOB HA YPOBHE CPEIHETO
obmiero oOpa3oBaHHUsA, TaK Kak o00eCeurBaeT BO3MOXKHOCTh M3Yy4YEHHUS Kak
JTUCITUTUINH €CTECTBEHHO-HAYYHOW HAMPaBIEHHOCTH, TaK ¥ TYMaHUTAPHOM.

Jlornyeckoe MbIIUIeHWe, (HOopMUpPyeMOe MpH HU3YYCHUH OOyJaronuMuUcs
MOHSATUMHBIX OCHOB T€OMETPHUH U TTOCTPOCHUH IIEITOYKH JIOTHUYCCKUX YTBEPKIACHUN
B XOJI€ pelIeHHUs TeOMETPUYECKHX 3a7ad, YMEHHE BBIJIBUTaTh U OINPOBEpPrarh
TUIIOTE3bI HEMOCPEACTBEHHO MCIOIB3YIOTCS TIPH PENICHUH 3a7ad eCTCCTBEHHO-
HAYYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (DU3UKH.

YMeHne OpueHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 00JIaCcTSIX MEATENbHOCTH 4eioBeka. OpHeHTallds 4yejoBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €ro COIMagbHOro ObITHsA, (opMa
OTPaXEHUSI OKPYKAIOIIETO MHUPA, YCIOBHE YCICIIHOTO TMO3HAHWUS M aKTUBHOTO
npeoOpa3oBaHus  JeHCTBUTENLHOCTH. OmepupoBaHWE  MPOCTPAHCTBEHHBIMU



oOpa3amMu 00beIUHSET pa3Hble BUAblI YUEOHOH U TPYI0BOM AESITEIBbHOCTH, SIBJIAETCS
OJTHUM U3 NpO(ECCHOHATBHO BAXHBIX KayecTB, IMOITOMY akTyajbHa 3ajada
dopMupoBaHus |y  OOyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINUJICHHS  Kak
Pa3HOBUIHOCTH OOpPA3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON ACSITETbHOCTH MO MHOTUM HaIPABJICHHUSIM.

Ilens ocBoeHust mporpamMmbl ydeOHOro kypca «l'eomerpus» Ha 6a3zoBOM
ypoBHE 00yueHus — oOieoOpazoBareibHOE U OOILIEKYJIbTYpPHOE pa3BUTHE
oOyJaromuxcs yepes obecrneuyeHne BO3MOKHOCTH PUOOPETEHHS U MCTIOBb30BaHMUS
CUCTEeMAaTUYECKUX TEOMETPUYECKMX 3HAHUW U  JCWCTBUN, CHEIH(PUYHBIX
r€OMETPUM, BO3MOXKHOCTHM  YCHEIIHOTO MPOJOJDKEHHs oOpa3oBaHHs IO
CHELMATIBHOCTSM, HE CBSI3aHHBIM C IIPUKJIAIHBIM UCIIOJIb30BAHUEM T'€OMETPUH.

[IporpaMmma 1o reoMeTpuu Ha 0a30BOM YpOBHE NpeIHA3HA4YeHa s
00ydaromuxcsi CpeAHEH MIKOJbI, HE UCIIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHCHUN
Ha YPOBHE OCHOBHOTO 00miero obpazoBanms. Takum oOpazoM, oOydaromuecs Ha
0a30BOM YpPOBHE JJOJKHBI OCBOUTH O0IIIME MAaTEMAaTUYECKUE YMEHHS, CB3aHHBIE CO
cHenu(puKol reoMeTpun U HeoOXOUMBIE JUIsl )KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3T0ro, oHM NMEIOT BO3MOXKHOCTh H3yUUTh T€OMETPHI0 OoJiee riIy0oKo, eciu
B JaJbHEUIIEM BO3HUKHET HEOOXOAMMOCTh B TEOMETPHUYECKHX 3HAHUAX B
npoeccHoHanbHOM NEeITeTbHOCTH.

JlocTmKeHHe 1EeNM OCBOCHHS MPOrpaMMbl OOECIEUMBAETCS PELICHHEM
COOTBETCTBYIOIIUX 3anad. [IpHoOpUTETHBIMH 3aJadyaMH  OCBOCHHS  Kypca
«I'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 knaccax gBISIFOTCS:

e (QopmMupoBaHHE TPEACTABICHUS O TEOMETPUM KaK 4YacTH MHUPOBOM

KYJBTYpPbI U OCO3HaHHE €€ B3aMMOCBS3H C OKPYKAIOLIUM MHPOM;

e (opMupoBaHUE NPEIACTABIECHUS O MHOTOTPAaHHUKAX U TeJIaX BPAIICHUS KaK
0 BaXHEHIIUX MaTeMaTHYECKHX MOJENSIX, MO3BOJSIONINX ONUCHIBATh U
U3y4aTh pa3HbIC SBIECHUS OKPYKAIOIIETO MUPA,

e (opmMupoBaHHME YMEHHUS paclo3HaBaTh Ha YEpTEkKaxX, MOACIAX U B
peaJIbHOM MHUpPE MHOTOTPaHHUKH U TeJa BpaIleHMUS;

e OBJQJICHHE METOAAMM PELICHMs 3a]ad Ha MOCTPOEHHUS HAa M300pakKeHUAX
IPOCTPAHCTBEHHBIX (PUTYD;

e (QopmMupoBaHHE yMEHHsS ONEPUPOBATH OCHOBHBIMH TOHATUAMH O
MHOTOTpaHHHMKaX U TeJlaX BPalleHHs U UX OCHOBHBIMHU CBOMCTBaMH;

e OBJQJCHHE  aNTOPUTMaMU  pEIICHHS  OCHOBHBIX  THUIIOB  3a/ay;
dbopMupoBaHHE YMEHHS TPOBOAWTH  HECIOXKHBIE JIOKa3aTeIbHbIC
paccyXIeHHs B XOJ€ PEUICHHs CTEPEOMETPUYECKUX 3aJad W 3a4ad C
IPaKTHUYECKUM COJICP)KaHUEM;



* Ppa3BUTHE UHTEJUIEKTYaJbHBIX U TBOPUECKHUX CIIOCOOHOCTEN 00yUarOIINXCs,
MIO3HABATEJIbHOM aKTUBHOCTHU, UCCIEA0OBATEIbCKUX YMEHUN, KPUTUUHOCTU
MBIILJICHUS;

e (opmupoBaHue (PYHKIMOHAIBLHON IPAMOTHOCTH, PEJIEBAHTHON F€OMETPHH:
YMEHHE PACIIO3HABATh MPOSIBICHUS T'€OMETPUUYECKUX MOHITUN, 0OBEKTOB
Y 32aKOHOMEPHOCTEN B PEaIbHBIX )KU3HEHHBIX CUTyalUsAX U MPU U3YUECHUU
OpPYruX  y4eOHbIX  MpPEIMETOB,  TMPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEM, (POpMyIHpPOBATh UX HA A3BIKE T€OMETPUHU U CO3/1aBaTh
F€OMETPUYECKUE MOJEIN, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar i peuieHus IPAKTUKO-OPUEHTUPOBAHHBIX  3ajady,
MHTEPIIPETUPOBATh U OLICHUBATH MOJTYyUYECHHBIE PE3YJIbTATHI.

OTAMYUTENHEHON OCOOEHHOCTHIO MPOTPAMMBI SIBJISIETCS BKIIOUEHHUE B KypC
CTEPEOMETPHUU B HaUaJIe €ro U3y4YEeHHs 3aa4, PeliaeMblX Had YPOBHE HHTYUTUBHOTO
NO3HAHMSI, U OMpeNelIEHHBIM 00pa3oM OpraHM30BaHHAas paboTa Haja HUMH, YTO
CHOCOOCTBYIOT Ppa3BUTHUIO JIOTMUECKOIO U MPOCTPAHCTBEHHOI'O MBILIUICHUS,
CTUMYJIMPYET NPOTEKAaHNE UHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K JaJbHEUILIEMY
U3YYEHUIO MIpEeAMETA.

[Ipeanourenne oTHAETCA HArIAJHO-KOHCTPYKTUBHOMY METOY OOy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
NPAaKTUYECKON AEeATENbHOCTU. Pa3zBUTHME NPOCTPAHCTBEHHBIX MPEACTABICHUN Y
yUYaIlMXCsl B Kypce CTEpEOMETPHUH MPOBOAUTCA 32 CUET PEIICHMS 3a/1a4 Ha CO3/IaHue
IPOCTPAHCTBEHHBIX O0pa3oB M 3a7a4y Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obpazamu. Co3ganume oOpaza MPOBOAWTCS C OMOPOM HA HAIJBIAHOCTH, a
OIepUpOBaHUE 00Pa30M — B YCIOBHSIX OTBJICUEHMSI OT HAIJIAHOCTH, MBICIECHHOTO
VU3MEHEHHUSI €T0 UCXOJAHOTO COJIEPKaHMUS.

OcHoOBHBIE cozepkaTenbHble TMHUKA Kypca «l'eomerpum» B 10—-11 kimaccax:
«MHuororpanHukmn», «lIpsMbple U IIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpameHus»,
«BeKTOpbI U KOOPAUHATHI B MMPOCTPAHCTBE». DOPMUPOBAHUE JTOTUYECKUX YMEHUN
pacnpezensercs He TOJIBKO M0 COAepKaTeIbHbIM JIMHUSM, HO U [0 ToJjaM 00y4eHHUsI
Ha YPOBHE CpPEeIHEro 00IIero o0pa3oBaHus.

Copnepxxanue 00pa3oBaHUsl, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTam
OCBOEHHUS paboueil MporpamMmbl, paclnpeneia€HHbBIM 10 rojaM OOyYeHus,
CTPYKTYpUPOBaHO TakuM oOpa3oM, 4YTOObl OBJAJCHHE T'€OMETPUYECKUMU
MOHSATHUSIMU U HAaBBIKAMH OCYILIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYIATENIBHO, C
COOJII0/IEHHEM TIPUHIIUIA TPEEMCTBEHHOCTH, YTOObI HOBbIEC 3HAHUS BKIIIOUAIUCH B
oOIIyI0 CUCTEMY T€OMETPUYECKHX MPEJICTABICHUN OOy4arouIuxcs, paclupss u
yray0ssisa e€, o0pasysl IPOYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



Ha usyuenne reomerpun orBoauTcs 2 yaca B Heaento B 10 kinacce u 1 vac B
Henento B 11 kiacce, Bcero 3a jBa rojia o0ydenus - 102 yueOHbIX yaca.

COJEPXKXAHME YYEBHOI'O KYPCA

10 KVIACC

IIpsiMbIe U IJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TIOHATHSI ~ CTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npocTtpaHcTBO. [loHsATHE 00 aKCMOMATUYECKOM IOCTPOEHUU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUHU U CIICICTBUSA U3 HUX.

B3aumMHOe pacrnonoxkeHue npsMBIX B IIPOCTPAHCTBE: IE€PECEKaroLInecs,
napajuielibHble M CKpeuuBarounmecs npsamble. [lapainensHOCTh NpAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIABHBIE TIPAMBIE B  IPOCTPAHCTBE;
NIapaJUIeIbBHOCTh TPEX MPAMBIX; MAPAIIEIBHOCTh NMPSAMOU M IUIOCKOCTH. YTUIBI C
COHAIIPaBICHHBIMA CTOPOHAaMHM; Yroid MEXIAy NpPsAMBIMA B IIPOCTPAHCTBE.
[TapayutesbHOCTh NIIIOCKOCTEN: NTapajuIeIbHbIC IIIOCKOCTHU; CBOMCTBA MAapaJlIEIbHbBIX
wiockoctel. IIpocTeiimrie mpocTpaHCTBEHHbIE (DUTYphl HA MIIOCKOCTHU: TETPa’p,
KyO, mapajuiesenume; HOCTPOEHUE CEUCHH.

[leprieHIMKYISAPHOCTh NPSIMOM M IUIOCKOCTH: NEPIIEHIUKYIISIPHBIE NPSMBIC B
IIPOCTPAHCTBE, MPSAMBIC MAPAJIIEIBHBIE W IEPIEHAMKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTA IIPSAMOM U IUIOCKOCTH, TEeOpema O NPsAMOU
NEPIEHAUKYJIIPHON IINIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YIOJ MEXAY INPAMON U
IJIOCKOCTBIO;  JBYTPAHHBIM  YroJj, JIMHEWHBIM yroJl  JBYTPAHHOTO  yIJia.
[leprieHaMKYISp U HAKIIOHHBIE: PACCTOSHUE OT TOYKM JI0 IIJIOCKOCTH, PACCTOSHUE
OT MIPSIMOIA JTO TTOCKOCTH, MPOEKIUs (PUTYPHI HA TIIOCKOCTh. [lepneHaAnKyIsIpHOCTh
IUIOCKOCTEM: MPU3HAK MEPNEHAUKYJSIPHOCTH ABYX IUIOCKOCTEW. Teopema o TpéEx
NEPIEHINKYJISPAX.

MHororpaHHuKu

[IoHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTBI MHOTOIPAHHUKA, BBIITYKJIbIE
Y HEBBIIYKJIbIE MHOIOTPAaHHUKH; pa3BEPTKA MHOTOrpaHHUKa. [Ipu3ma: n-yrosibHas
npu3Ma; TpaHu U OCHOBAHUS MPHU3MBIL, IpsiMasi U HAKJIOHHAs MPU3MBbI; OOKOBas U
IOJIHAs ITOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIBHBIN
napajuleJienunes; U ero cporcrsa. llupamupa: n-yronpHas nupamuzaa, rpaHd U
OCHOBaHUE MUPaMU/Ibl; OOKOBas U MOJIHASI IOBEPXHOCTh MUPAMUbL; IpaBUIIbHAS U
yceyéHHasg nHupaMuga. OIJIEMEHTbl Npu3Mbl W nHUpaMuabl. [IpaBHiIbHBIE
MHOTOTPAaHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAHHMKA; MPAaBUIIbHASA NPU3MaA U
IIpaBWJIbHAS NMPAaMHJA; NPABUIIbHAs TPEYroJibHas INHPAMHAA W NPABUJIBHBIN
TteTpa3ap; KyO. IIpencraBieHne O NpaBUIBHBIX MHOIOTPaHHUKAX: OKTa’3/p,
noaexka’Ip u ukocasap. CeueHus NpU3Mbl U TUPaAMU/IBI.



CuMmMmeTpHsi B IIPOCTPAHCTBE: CUMMETPHSI OTHOCHTEIBHO TOYKH, IPSMOMH,
IJIOCKOCTHU. DJEMEHTHI CHAMMETPHUU B MUPAMUIAX, TAPATIIEIEIUIIEIaX, TPABUIbHBIX
MHOTOI'PaHHHKAX.

Bbluucienre 3J1€MEHTOB MHOTOTPAaHHUKOB: pEOpa, AMAroOHaIH, YIJIbL
[Tnomans OOKOBOW TMOBEPXHOCTH U TIOJHOW MOBEPXHOCTH TMIPSMOM TMPU3MBI,
TUI0IAAh OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MPsAMOH Mpu3Mbl. [1omaas
OOKOBOM TOBEPXHOCTH M TMOBEPXHOCTH TNPABWIBHOW MHPAMHUJIBI, TEOpEMa O
wiomaan yceu€Huon nupamusl. [lousatue 06 00béMe. OOBEM MUpaMUIbL, TPU3MBI.

[TonoOnsie Tenma B mpocTpaHcTBE. (COOTHONIEHUS MEXAY IUIOMIAIIMU
MOBEPXHOCTEHN, 00bEMaMU TI0I00HBIX TEJL.

11 KVIACC

TeJia BpaleHus

Hunuuapuueckas MOBEPXHOCT, oOpazyroriue HUJTUHIPUIECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW MOBEpXHOCTU. [[unuHap: ocHOBaHuUA U
OOKOBasi TOBEPXHOCTh, OOpa3yromas M OCh; IUIOMaAh OOKOBOM M TIOJHOMU
MIOBEPXHOCTH.

Konunueckasi moBepxHOCTh, 00pa3yrolne KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM moBepxHOCTH. KoHyc: ocHOBaHUE U BepilinHa, oOpasyromias
¥ OCh; IUTOIIATb OOKOBOM M TIOJTHOM MTOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yromye
¥ BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: UeHTp, paaudyc, AUAMETP; IUIOIIAJb MOBEPXHOCTU CQEPHI.
B3anmuoe pacnonoxkenue cepbl U MIOCKOCTH; KacaTedbHas IIOCKOCTh K cdepe;
IJI01A/1b CEPHI.

N300pakeHue el BpallleHus Ha TII0CKOCTU. Pa3BEépTKa UIMHApPA U KOHYCA.

KomMOuHanuu Ten BpalieHusi ¥ MHOTOTpaHHUKOB. MHOTOTpaHHUK, OTIMCAHHBIN
oKoJ10 cepsl; cdepa, BIIMCaHHAST B MHOTOT'PAaHHUK, UJTW TEJIO BpaIllCHUS.

[Tonsatue 06 00nEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEMe
OpsIMOYTOJILHOTO Tapajuienenunena v ciueactBus u3 He€. OO0bEM MWIMHAPA,
koHyca. O0BEM 1mapa u miomaas chephl.

[TogoOubie Tenma B mnpocTpancTBe. COOTHOIICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMU MTOJOOHBIX TEl.

Cedenus munHApa (mapaiebHO U MEPICHANKYISIPHO OCH), CEUCHHS KOHYCca
(mapayiieTbHOE OCHOBAHUIO U MTPOXOJISIIEE YEPE3 BEPILIUHY ), CEUEHUS 1Iapa.

BekTopbl H KOOPANMHATHI B POCTPAHCTBE

Bekrtop Ha miiockocty U B pocTpaHcTBe. ClI0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha yucio. Pa3noxkeHue BekTopa 1o TpéM HEKOMILIAaHAPHBIM
BekTopaMm. IlpaBuno mapamnenenunena. Pemenwe 3agad, CBSA3AaHHBIX  C
IIPUMEHECHUEM TMpaBUJl JAEUCTBUUA ¢ BekTopamu. [IpsMoyrosbHas cucrema



KoopauHat B mpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaxX. YTOJd MEkIy Bekropamu. CKalApHOE IPOU3BEIECHHUE BEKTOPOB.
Bpruucnenue yriioB Mexay OpsiMbIMU U IUIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN
METO/I PH PEUICHUHA T€OMETPUUYECKUX 3a/1a4.

INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATbBI

JIngyHOCTHBIE pe3yJIbTaThl OCBOEHUS TMPOTPaMMbl Y4EOHOTO TIpeaMeTa
«MaremaTuka XapakTepU3yrTCs:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO IPAKAAHCKOM MO3UIIMH 00YUYaIOIIEToCs KaK aKTHBHOTO
U OTBETCTBEHHOIO WIEHAa POCCHHUCKOro OOINECTBa, MPEACTABICHUEM O
MaTeMaTUYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUIH,
npoleayp TpaxiaaHCKOro ooOmiecTBa (BBIOOPHI, OMNPOCH U Tp.), YMEHUEM
B3aUMOJICHCTBOBaTh C COIMAJIBHBIMA HWHCTHUTYTAMH B COOTBETCTBHUM C HX
GYHKIIUSIMHA 1 HA3HAYCHHUEM.

IIaTpuoTHyeckoe BOCIUTAHME:

c(hOpPMUPOBAHHOCTHIO POCCUNUCKOM IpaKJaHCKOM UICHTUYHOCTH, YBOXKCHUS K
MPOIILJIOMY Y HACTOSIIIIEMY POCCUHCKOM MaTeMAaTUKU, IIEHHOCTHBIM OTHOIIEHUEM K
JTOCTUKECHUAM POCCUMCKUX MAaTE€MAaTUKOB U POCCUMCKON MAaTE€MaTUYECKOW IIKOJIbI,
K HCIOJIb30BAaHUIO ATUX JOCTIKCHHH B JPYyrHX HayKaxX, TEXHOJOTUsAX, cdepax
SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCITUTAHMSI:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HApo/Ja;
c(hOpPMHUPOBAHHOCTBIO  HPABCTBEHHOT'O  CO3HAHMS, JTHYECKOTO  IOBEACHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAYKHU U JIESITEIbHOCTHIO
y4€HOT0; OCO3HAHMEM JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMUHMBOTO OYIyIIIETO.

JcTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MUPY, BKJIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEMN, 00BEKTOB, 3a/1a4, PEIICHUH, PACCyXACHU; BOCTIPUUMUYHUBOCTHIO
K MaTeMaTUUYECKUM acCIleKTaM pa3JIMuHbIX BUJOB UCKYCCTBA.

du3nyeckoe BOCUTAHKE:

c(hOPMUPOBAHHOCTHIO YMEHHUS NPUMEHSTh MaTeMaTUYECKUE 3HAaHHUS B
WHTEpecax 370poBoro u 6e3omacHoro odpasa KU3HH, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE INMHTaHHE, COATaHCUPOBAHHBIM PEXUM 3aHATHH U
OT/IbIXa, peryJisipHas puznueckas akTUBHOCTB); (U3UIECKOTO COBEPIIICHCTBOBAHUS,
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIHHOMN JAEATEILHOCTHIO.



TpyaoBoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTHU TPYAOTIIOOUS; MHTEPECOM K
paziuuHbIM  chepaM  NPodEeCCUOHAIBHOW  JESATEIBHOCTH, CBSI3aHHBIM — C
MaTeMaTUKOW M €€ NPWIOKECHUSIMU, YMEHHEM COBEPIIATH OCO3HAHHBIM BHIOOD
Oynymeld mnpodeccurn W Ppearu30BBHIBATh COOCTBEHHBIC IKU3HCHHBIE TUIAHBI;
TOTOBHOCTBIO W CHOCOOHOCTHIO K  MaTeMaTUYecKOMy OO0pa3oBaHUI0 U
caMOOOpa30BaHUI0 HAa MPOTSHKEHUU BCEM KU3HM; TOTOBHOCTBIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTHYECKUX 3a]1a4 MATEMATUYECKON HAMPABIEHHOCTH.

JKOJI0rnYecKoe BOCIMTAHUE:

c(hOPMHUPOBAHHOCTHIO IKOJOTUYECKON KYJIbTYphbl, TMOHUMAHHEM BIIHMSHUS
COL[MAJIbHO-D)KOHOMUYECKUX IMPOIECCOB HAa COCTOSIHUE MPUPOJHOM M COLUAIBLHON
cpedbl, OCO3HAHMEM TJIO0AJIBHOTO XapakTepa JKOJOTUUECKUX MpoOieMm;
OpPUEHTAIIMEd HAa NMPUMEHEHHWE MATEMAaTUYECKHUX 3HAHWM ISl pEIIeHUs 3ajad B
00J1acTH OKpY>Kalollel Cpebl, INIAHUPOBAHUS TOCTYIKOB U OLIEHKH UX BO3MOXHBIX
MOCJICACTBUU ISl OKPYIKAIOIIEN CPEBI.

LleHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUA HAayKM ¢  OOIIECTBEHHOM  MPAKTUKH, T[OHHUMaHUEM
MaTEMaTUYECKOW HayKh Kak cdepbl UYeJOBEYECKOW ACeSATENBHOCTH, JTAroB &
pa3BUTHS M 3HAYUMOCTH JJISI PAa3BUTHUS LMBWIM3ALMH; OBJIAACHUEM SI3BIKOM
MaTe€MaTUKU W MaTEeMaTUYECKOW KyJIbTypOll KakK CpEJICTBOM IO3HAHUSA MHPA;
FOTOBHOCTBIO OCYILECTBIATh MPOEKTHYID U MCCIEAOBATENBCKYIO JESITEIbHOCTD
VH/IMBUIYaJIbHO U B TPYMIIE.

METANPEJMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbIE PE3yJIbTaThl OCBOCHMS MPOTPAMMBbI Y4E€OHOTO MpeaMera
«MaremaTuka XapaKTepPU3yOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMuU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeUCTNEUIMU.

1)  Vwuueepcanvnvle  noznasamenwvhvle  Oeticmsus,  obecnedusaom
Gdopmuposanue 6a308bIX KOSHUMUBHBIX HNPOYECCO8 00YYAOWUXCS (0C80eHUe
Memoo0o8  NO3HAHUSL  OKpYycalowe2o  Mupda,  NpuMeHeHue  J02UYECKUX,
uccie0o8amenbCcKux onepayuil, ymeHui pabomams ¢ ungopmayueti).

ba3oBble jjornyeckue aeficTBUA:

e BBISBISITH U XapaKTE€PU30BATh CYIIECTBEHHBIC MMPU3HAKN MATEeMaTHYECKUX
00BEKTOB, TOHATUNA, OTHOLIEHUWA MEXIY MNOHATUIMH; (HOPMYIUPOBATH
OTpeieliCHUs]  MOHSATHUN; YCTaHABJIMBATh CYIICCTBEHHBIM  TPHU3HAK
KJlaccu(UKaluy, OCHOBaHUA JUIsl OOOOUIEHUS M CpPAaBHEHHS, KPUTEPUU
IIPOBOJIMMOTO aHAJIN3a;



BOCIIPUHUMATh, (QOpPMYJIUpOBaTh U  NPeoOpa3oBbIBaTh  CYXKICHUS:
YTBEpAUTENIbHbIE W OTPULIATENbHBIE, €AVUHUYHBIE, YacTHbIE M OOUIUE;
YCIIOBHBIE;

BBISIBJISITH ~ MAaT€MATHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
OpoTHUBOpeYMss B (pakTaxX, HaHHBIX, HAONIONEHUSAX U YTBEPKICHUSIX;
npeajgaraTb KpUTEPUU AJIs BBISIBICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEYUI;
JieNaTh BBIBOJABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIFOUEHUH 10 aHAJIOTHH;
IPOBOJUTH CaMOCTOSITEJIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKJIECHUN (IIPSIMBIE U OT IMIPOTUBHOIO), BBICTPAUBATh APryMEHTALMIO,
OPUBOJUTH HPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY)KJIEHUS U BBIBOBL;

BbIOMpATh crnoco0® pemieHus yuyeOHOM 3aaud (CpaBHHUBATh HECKOJIBKO
BApHAHTOB pEIICHUs, BBHIOMpATh Hauboyiee MOAXOASIIIUNA C YUYETOM
CaMOCTOATEIIBHO BBIJIEJICHHBIX KPUTEPUEB).

Bba3oBble uccienoBaTe/IbCKHe J1eicCTBUA:

UCIIOJIb30BaTh BOMPOCHI KAK MCCIIEIOBATENbCKUA MHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BOMPOCH], (UKCHUPYIOIIME MPOTUBOPEUUE, MPodIEMYy,
yCTaHaBIMBaTh HCKOMOE€ M  JlaHHoe, (OpMHUPOBATH  THUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIINIO, MHEHUE;

IPOBOJIUTH CaMOCTOSATENILHO CIUTAaHUPOBAHHBIN JKCIIEPUMEHT,
UCCIIEJOBAHME TII0 YCTaHOBJEHUIO OCOOEHHOCTEH MAaTeMaTU4eCKOro
00BEKTa, SBJIEHMUS, NPOLECCa, BBIABICHUIO 3aBHCHUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSAMHU, IPOLIECCaMU;

CaMOCTOSITENILHO (POPMYIMpPOBaTh 0O0OIIEHNS U BBIBOABI 110 pe3ysbTaTaM
IPOBEAEHHOIO HAONIONEHUS, UCCIIEJOBaHMsI, OLEHUBATh JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMI;

IIPOrHO3UPOBAaTh BO3MOXKHOE Pa3BUTHE IMPOLECCA, a TAKXKE BbBIABUIAThH
IPEATIOIO0KEHUS O €70 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pabora ¢ undpopmaumeii:

BBISIBIISATH J€(UUUTH HHPOPMALIMH, TAHHBIX, HEOOXOAUMBIX JIJIsl OTBETA Ha
BOITPOC Y JUUIS PEILCHHUS 3a1a4u;

BBIOWpaTh  WMHGOPMAIMI0 W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETHPOBATH MH(OpMAIUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTaBICHUS;

CTPYKTYPUPOBATh HH(POPMALIUIO, MPEACTABIATh €€ B PA3IUYHBIX (PopMax,
WUTIOCTPUPOBATh TpaUIECKH;

OLICHUBATh HaJEKHOCTh uHpOopMauu 1o CaMOCTOSITEIILHO
c(hopMyITUPOBAHHBIM KPUTEPHSIM.



2)

Vuusepcanvnvie  KOMMyHUKamueHble Oelicmeusi,  0bOecneuusaom

chopMUpOBAHHOCMb COYUAILHBIX HABLIKOG 00YUAIOUWUXCSL.
Oo0menue:

BOCIIPMHUMATH U (POPMYJIUPOBATH CYXKJEHUS B COOTBETCTBUU C YCIOBUSIMU
U [IeJIIMH OOIIEHUS;, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PCHUS
B YCTHBIX U MUCBMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS MO XOIYy PEIICHUS
3a7]a4i, KOMMEHTUPOBATh MOJYUYCHHBIN PE3YJIbTAT;

B X0J1€ 00CY>KJEHUS 3a/1aBaTh BOIPOCHI MO CYLIECTBY 00CYK/1aeMOM TEMBI,
poOIeMBI, peraeMoi 3a1a4u, BEICKA3bIBaTh UCH, HAIICIICHHBIC HA TIOUCK
pELICHUsI; CONOCTaBJIATh CBOU CYXACHUS C CYXICHUSMH JPYTHUX
YYaCTHUKOB JHayiora, 0OOHapy>KMBaTh Pa3iMuue U CXOJICTBO IMO3UIIMM; B
KOpPpEKTHOU popMe popMyTHpOBaTh pa3HOTIACHS, CBOM BO3PAXKEHUS;
MPEACTABIATh  pPE3ydbTaTbl  PEHNICHUS  3aJa4yd,  JKCIEPUMEHTA,
WCCJICIOBAHMSI, TIPOEKTA; CAMOCTOATEILHO BEIOMPATH (POpPMAT BHICTYIUICHUS
¢ yu€ToM 3aJ1a4 MPE3CHTAINMH U OCOOCHHOCTEN ayIUTOPHH.

CoTpyann4ectBo:

MOHUMATh W UCITOJIH30BaTh MPEUMYIIECTBA KOMaHIHOW U MHANBUIYTbHON
paboOThI TIpU pemieHUN y4eOHBIX 3a/ad; MPUHAMATH IEIh COBMECTHOMN
NEeSATENHbHOCTH, IJIAHUPOBATh  OPraHW3allUI0 COBMECTHOW  paboThl,
pacmpenensiath BUABI padOT, IOrOBApUBATHCS, OOCYXIAaTh MPOIECC U
pe3yJbTar paboThl; 00001IaTh MHEHUSI HECKOJBKUX JIFO/ICH;

y4acTBOBATh B IPYMIOBBIX (popMax paboThl (00CYkIeHHs,, 0OMEH MHEHHIA,
«MO3TOBBIC TITYPMbD» W WHBIC); BBIMOIHATH CBOIO YacTh pPabOTHI H
KOOPJIMHUPOBATH CBOU JIEHCTBUS C APYTHUMH YWICHAMHU KOMaH/IbI; OLICHUBATh
KauecTBO CBOEro BKJaja B OOMMA MPOAYKT TIO KPUTEPHUSIM,
c(hopMyIMPOBaHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

3) Vnusepcanvuvie pecynamuegnuie oeticmaus, obecneyugarom gopmuposanue
CMBICIIOBLIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTaBIIAITh TUIaH, AITOPUTM PEIICHUS 3a/1a49H, BRIOMPATh CIIOCO0 pemieHus
C Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH ¢ YIETOM HOBOM
uHbOopMaIuu.

CaMOKOHTPOJIB:

BIAJCTh HaBBIKAMU TIO3HABAaTEIbHOM pediekcur Kak OCO3HAHUS
COBEPIIAEMBIX JCHUCTBUU U MBICIUTEIBHBIX IIPOLECCOB, UX PE3YJIbTATOB;
BJIAJETh CIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MpOIlecca U pe3yibTaTa
pELICHUSI MATEMATUYECKOM 3a/1a4H;



e MPEIBUIIETh TPYIHOCTU, KOTOPHIE MOTYT BOBHUKHYTb [IPU PEILICHUU 3aa4H,
BHOCUTH KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBbCTB,
JAHHBIX, HAUJEHHBIX OLIMOOK, BHISBICHHBIX TPYAHOCTEMH;

e OIICHUBATh COOTBETCTBUE pE3yjbTaTa IEIU U YCJIOBUSIM, OOBSCHSTH
NPUYUHBI JIOCTHXKEHHSI WIM HEJIOCTHXKEHHUSI PE3yIbTaTOB JEATEIbHOCTH,
HAXOJUTh OMHUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI

10 KUIACC

OnepupoBath MOHATUSMU: TOUKA, IPsIMAasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUM W CJIEACTBUS W3 HUX NPHU PELICHUU
r€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUAMU: MAPATUIETBHOCTh U MEPIEHINKYISAPHOCTD IPSIMBIX
Y IIJIOCKOCTEH.

KnaccupuuupoBaTe B3aUMHOE pACIOJIOKEHHE NPSAMBIX M IJIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBarth MOHATUSAMH: ABYTPAHHBIM Yrojl, TpaHU JBYI'PAHHOIO YIJa,
pedpo ByrpaHHOTO yrIJia; JUHEWHBINA Yrojl ABYTPaHHOIO yrja; TpajycHas Mmepa
JBYTPAHHOTO yTJa.

OnepupoBarh NOHATUSAMM: MHOTOTPAaHHMK, BBINYKJIBIA W HEBBITYKJIbINA
MHOTOI'PaHHHUK, 3JIEMEHThI MHOTOTPAaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIE BHUIbl MHOTOIPAHHHUKOB (IMpaMuja; NpHU3Ma,
IOpSIMOYTOJIbHBIN Mapaienenumnes, Ky0).

KnaccupunupoBaTe ~ MHOTOTpaHHUKHM,  BbIOMpass ~ OCHOBaHUS UL
kjaccudukanuu  (BBIMYKJIbIE M HEBBINYKJIblE MHOIOTPAaHHUKU, TMPABUIbHbBIC
MHOTOI'PaHHUKU; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajIeICIUIEebl).

OnepupoBath MOHATUAMMU: CEKYIAsl INIOCKOCTh, CEYEHHE MHOIOTPAaHHUKOB.

OOBACHATH MPUHLIMIIBI TOCTPOEHUS CEUEHUH, UCTIONb3YsI METOJI CIIENIOB.

Crpouth ceueHUs MHOTOIPAaHHUKOB METOAOM  CJIEJOB, BBINOJHATH
(BBIHOCHBIE) IIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUIYp: BUI
CBEpXY, COOKY, CHH3Y.

Pematp 3a1aun Ha HAXOXKJEHUE T€OMETPUUYECKUX BEIMUYUH MO o0pa3lam Wiu
aIropuT™MaM, NPHUMEHSS W3BECTHBIE AHAJIUTHYECKHE METOJbl IPHU PELICHUN
CTaHJApPTHBIX MATEMaTUYECKUX 3a/lay Ha BBIUMCIIEHUE PACCTOSHUN MEXIy IBYMs
TOYKaMH, OT TOYKA JO TNPsIMOM, OT TOYKHM [JO IIJIOCKOCTH, MEXKIY
CKpEUIMBAIOIIUMHUCS NPIMBIMHU.

Pematp 3a1aun Ha HAXOXKJEHUE T€OMETPUUYECKUX BEIMUYMH MO0 o0pa3nam Wiu
QIrOpuTMaM, IMPUMEHSS HW3BECTHHIE AHAJUTUYECKHE METOAbl NpPHU pEIICHUU



CTaHJAPTHBIX MAaTEMATHYECKUX 3aJad Ha BBIYHCIECHUE YIJIOB  MEXIY
CKPCIIMBAIOIIMMUCS MPSIMBIMU, MEXAY TMPAMOM U  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPAHHBIX YTJIOB.

Beruucnars 0o0bEMBI U TUJIOMIAAM MOBEPXHOCTE MHOTOTPAHHUKOB (IIpU3Ma,
nupamMua) C IpuMeHeHUEM (POPMYIT; BEIYUCISATH COOTHOIIEHHUS MEXTY TIIOMIASIMU
MOBEPXHOCTEHN, 00BEMaMU TT0I0OHBIX MHOTOT'PAHHUKOB.

OnepupoBaTh TMOHSITUAMHU: CHUMMETPUS B MPOCTPAHCTBE; ILIEHTP, OCbhb H
MJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TJIOCKOCTh CUMMETPUH (UTYPBI.

W3Bnekars, mpeoOpa3oBbIBATH W HMHTEPIPETHPOBATH HWHPOPMAIHIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO HAa YepTekax U
pUCYHKaXx.

[IpuMensTh reoMeTpruyeckue (PaKThl s pEIIeHUs CTEPEOMETPUIECKUX 3a/1aY,
MPEIOIAral0IIMX HECKOJIBKO IArOB PEIICHUS, €CIIA YCIOBUS TPUMEHEHUS 3a1aHbI
B SIBHOU (hopme.

[IpumensaTy nOpocTedine IPOrpPaAMMHBIE  CPEICTBA U BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOANTE TpPUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE HU
YKA3HHU, PACMO3HABATh MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IprMeHTh MOJIydYEeHHBIE 3HAHUS Ha MPAKTHKE: AHAIM3UPOBATH PEAIbHBIE
CUTyallud W TPUMEHATh W3YUYEHHbIE MOHATHS B MPOLECCE IOUCKA PEIICHUs
MaTreMaTH4ecku ChOpPMYJIMPOBAHHON TPOOJEeMbl, MOJECIUPOBATh pealibHbIC
CUTyalluM Ha A3bIKE TE€OMETPUHU, UCCIENOBaTh IIOCTPOCHHBIE MOJEIH C
WCIIOJIb30BAaHUEM T€OMETPUUICCKUX TIOHITHI M TEOPEM, anmapara anreOpsl; pemaTh
IIPAKTUYECKUE 3a]1a4U, CBA3AHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEJTUUHH.

11 KVIACC

OnepupoBaTh NOHATUAMU: LWIMHIPUYECKAash TOBEPXHOCTb, OOpa3yroume
UWIMHAPUYECKON MOBEPXHOCTHU; LIMJIMHJP; KOHUYECKAsi TOBEPXHOCTh, 00pa3yrolue
KOHMYECKON OBEPXHOCTH, KOHYC; CpepruyecKasi HOBEPXHOCTb.

Pacnio3naBath Tena BpamieHus (IUIMHIP, KOHYC, cdhepa U map).

OOBACHATH CIIOCOOBI MOTYUYEHUS TEJ BpaIllCHHUS.

KnaccudununpoBats B3auMHOE pacnoyiokeHue chephl U MIOCKOCTH.

OnepupoBath MOHATHUSAMU: IIAPOBOM CETMEHT, OCHOBAaHUE CEIrMEHTa, BHICOTA
CEerMEHTa; IIApOBOMl CJIOM, OCHOBAHME ILIAPOBOrO CJIOS, BBICOTA LIAPOBOIO CIIOS;
IaPOBOU CEKTOP.

Boruucnsate  0o0BEMBI M MIIOIIAAM  TMOBEPXHOCTEH Tesl  BpalleHus,
F€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOpMYII.

OnepupoBaTh NOHATUSMU: MHOTOI'PaHHUK, BIMCAHHBINA B C(hepy U ONMUCAHHBIN
okoJio chepsr; chepa, BiMcaHHAS B MHOTOTPAaHHUK HIIM TEJIO BPaLCHUS.



Boraucnarh COOTHOIIGHHST MEXKIY IUIOMIAISIMHU MTOBEPXHOCTEH U 00BEMaMHU
MO00HBIX TEIL.

N300pakath wm3ydaemble (PUTYpBl OT PYKH W C TPUMEHEHHUEM IPOCTBIX
YepTEKHBIX HHCTPYMEHTOB.

BoimonHaTh (BBIHOCHBIC) INTOCKHE YEPTEIKU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX
buryp: BuI cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHHUS TSI BPAILICHHUS.

W3BnekaTh, HMHTEPIPETUPOBATH MW MPeoOpa3oBBIBATH HHPOPMAIMIO O
IIPOCTPAHCTBEHHBIX TE€OMETPUUICCKUX (PUTYypax, MPEACTaBICHHYIO HAa YepTekax U
pUCYHKaX.

OrnepupoBaTh MOHITUEM BEKTOP B IPOCTPAHCTRBE.

BBITONHATS  JIEHCTBHSI  CIOKECHHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOKCHHSI BEKTOPA Ha YUCII0, O0BICHATH, KAKUMH CBOMCTBAMHU OHH 00JIaJIaIOT.

[TpuMeHATH TpaBUIIO MapajuIeIeUIe a.

OrneprpoBaTh MOHATHSIMHU: JICKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOMYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAWMHATHI BEKTOpa, Yol MEXTY
BEKTOpaMH, CKAJIIPHOE TIPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIC U KOMILJIaHAPHBIC
BEKTOPBI.

Haxonutb cyMMy BEKTOPOB M TIPOU3BEICHUE BEKTOPA HA YHCIIO, YTOJI MEXKITY
BEKTOpPAMH, CKaJsIpHOEC IMPOM3BEACHHE, pACKIaJblBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOpaM.

3amaBaTh MIOCKOCTh YPABHCHUEM B JICKAPTOBOM CHCTEME KOOPIMHAT.

[IpumeHsATh reoMeTprdecKue (HaKThI IJIs PEIICHUS CTEPEOMETPUIECKHX 3a/1ad,
MIPEATOIarafoIiX HECKOIBKO IIIaroB PEIISHHUs, €CIIH YCIOBHS PUMCHCHHUS 3a1aHbI
B SIBHOU (hopme.

Pemate mpocrelimme reoMeTpUYCCKHE 3aJladyd Ha NPUMEHCHHE BEKTOPHO-
KOOPJIMHATHOTO METO/1a.

Pemiate 3amaud Ha 0Ka3aTeIbCTBO MAaTEMAaTHYECKMX OTHOIIEHUH U
HaXO0XXJICHUE TCOMETPUICCKHUX BEIUIMH 10 00pa3liaM WiIu aJlrOpUTMaM, IPUMEHSS
W3BECTHBIC METO/IbI MPH PEIICHUH CTAaHAAPTHBIX MaTEeMaTHICCKHUX 3aa4.

[IpuMeHATh MpOCTEHINME MPOTPAaMMHBIC CPEJICTBA M DJCKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TIPH PEIICHUN CTEPEOMETPUUICCKUX 3a/1ad.

[IpuBoaNTE MpUMEpPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B TIPHPOAC U
YKU3HH, PacTio3HABaTh IIPOSIBJICHNE 3aKOHOB '€OMETPHUHU B HCKYCCTBE.

[IpuMeHATh IMOJyYEHHBIC 3HAHWS HA TMPAKTHKE: aHAJU3HPOBATh PCalbHBIC
CUTyallMM W TPUMEHATh HW3YYCHHBIC IOHATHS B TIPOIECCE TIOWCKA peIICHUs
MaTeMaTHYeCKhn CHOPMYIHPOBAHHON TIPOOIEMBI, MOJCIUPOBATh pEaTbHBIC
CUTyalliMl Ha S3bIKE TEOMETPHH, WCCIENOBAaTh TOCTPOCHHBIC MOJEIN C
WCIIOJIb30BaHUEM I'eOMETPHUUYECKUX MOHATUI U TeOpeM, alllapara ajareOpsl; pemarh
IPAKTUYCCKUE 3a/1a4H, CBA3aHHBIC C HAXOXKICHUEM I'COMETPUYCCKUX BEITUYHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KosmuecTBo yacos DI1eKTPOHHBIE
Ne HaunmMeHoBaHMe pa3iesioB u Kontponsusie | TIpakTaueckme (uugposbIe)
n/m | TeM NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
bubmnoreka LIOK
1 B 10
BEACHHE B CTEPEOMETPHIO https://m.edsoo.ru/1¢209e37
[IpsiMble M TUIOCKOCTH B
) MIPOCTPAHCTBE. 12 | bubnuorexa [JOK
[TapanneabHOCTh NPSIMBIX U https://m.edsoo.ru/1¢209e37
IIJIOCKOCTEN
3 [lepneH UKy ISIPHOCTD 12 bubmuorexa [IOK
NPSAMBIX U ITIOCKOCTEH https://m.edsoo.ru/1¢209¢37
4 VYriel MeXAY OPSIMBIMU U 10 ) bubnuoreka LIOK
IUIOCKOCTSIMHA https://m.edsoo.ru/1¢209e37
bu6mmoreka [IOK
M 11 1
> HOTOTPaHHHIIH https://m.edsoo.ru/1¢209e37
N bubmuoreka [{OK
6 06 9 1
DEMEI MHOTOTPaHHIKOB https://m.edsoo.ru/1¢209e37
7 [ToBTOpeHueE: ceyeHus, 4 1 bubnuorexa LIOK
paccTosiHUA U YIJIbl https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB 68 5 0

I10 ITIPOT'PAMME



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

11 KITACC

YACOB 110 [TPOTPAMME

Hartenonamme KouunyecTBO yacoB DJIeKTPOHHbIE
Ne (undposbie)
pa3aesioB U TeM Koutpoasnbie | IlpakTuyeckue
n/n Bceero o0pasoBaTe/bHbIC
NPOrpaMMmblI padoThI padoThI
pecypchl
bubmuoreka [JOK
1 T 12
c/1a BpatlieHit https://m.edso0.1ru/1¢209e37
2 OO0BEMBI TET 5 1 bubmmorexa OK
https://m.edso0.1ru/1¢209e37
BekTops! it OK
3 KOOPJMHATHI B 10 1 nommorexa L
https://m.edso0.1ru/1¢209e37
MPOCTPAHCTBE
IToBTOpEHwME,

4 0000meHwue, 7 | bubnuorexa [JOK
cucTeMaTu3anys https://m.edsoo.ru/1¢209¢37
3HAHUN

OBUIEE KOJIMYECTBO
H 34 3 0



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

IHOYPOYHOE IIVTAHUPOBAHUE

NUPaMUIE, UX Pa3BEPTKU U

10 KVIACC
KosmuecTBo yacos DIeKTPOHHbIE
Ne ara ndpoBbie
Tema ypoka Kontpoasubie | IlpakTuyeckue A nupp
n/n Bcero u3yuyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypcebl
OCHOBHBIE TOHATHSA
CTEPEOMETPHUU: TOUKA, TIpsiMasi,
IJIOCKOCTh, TPOCTPAHCTBO.

1 [IpaBuna nzobpaxeHus Ha 1 bubmuorexa [JOK
PHUCYHKaX: NU300pakeHUs https://m.edsoo.ru/aecc77cd
IJIOCKOCTEH, MapasuieIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka
[TonsTus: nepecekarouyecs

2 IUIOCKOCTH, TIepeCceKaronuecs 1 bubmmorexa LHOK

- TTeP https://m.edsoo0.ru/2d8a9¢99
npsiMas U MI0CKOCTh
[TonsTus: nepecekaromuecs
bu6mmorexa [IOK
3 IJIOCKOCTH, TMEPECEKAIOLINECS 1
https://m.edsoo.ru/db685e73
npsiMasi ¥ TIOCKOCTh
3HAKOMCTBO C
MHOTOTPaHHUKAMH,
bu6mmorexa [IOK
4 M300pakeHNEe MHOTOTPAHHUKOB 1
https://m.edsoo.ru/a63959ed
Ha pUCYHKax, Ha
MIPOEKIIMOHHBIX YEPTEkKAX
5 HavanbHbie cBeieHus 0 KyOe u | bubmmoreka [JOK

https://m.edsoo.ru/b30dff38



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38

monein. CeueHus
MHOTOTPaHHUKOB

HavanbHbie cBeneHus 0 Kyoe u
nupamuzie, UX pa3BEPTKU U

bu6nuoreka [JOK

6 mozenu. CedeHust https://m.edsoo.ru/3d8ffd32
MHOTOTPaHHUKOB
[TonsTHE 006 aKCHOMATUYECKOM

7 IIOCTPOEHUH CTEPEOMETPUU: bubnmnorexa [JOK
aKCUOMBI CTEPEOMETPUH U https://m.edsoo.ru/OccScéfe
CJIEICTBHS U3 HUX
[TonsiTHE 06 aKCHOMATUYECKOM

2 IIOCTPOEHUH CTEPEOMETPUU: bubnmnorexa [JOK
aKCHOMBI CTEPEOMETPUH U https://m.edsoo.ru/239¢c8cb4
CJIEICTBUS U3 HUX
[TonsiTHE 06 aKCHOMATHYECKOM

9 IIOCTPOEHUHU CTEPEOMETPUM: bubanoreka [JOK
aKCHOMBI CTEPEOMETPUH U https://m.edsoo.ru/65¢c6b106
CJIE/ICTBUS U3 HUX
[TonsiTre 06 akcHOMaTUYECKOM

10 MOCTPOCHUHU CTEPEOMETPUH: bubanorexa [JOK
aKCHOMBI CTEPEOMETPUH U https://m.edsoo.ru/258fc245
CJIE/ICTBUS U3 HUX
BzaumHoe pacnionoxenue
NPSIMBIX B IPOCTPAHCTBE:

11 MepeceKaronmecs, bubmorexa LOK

https://m.edsoo.ru/1a252016

napajiesbHbIe U
CKpELIUBAIOIINECS MPSIMbIE

12 [TapamienbHOCTh NPSIMBIX U bubnuorexa [JOK

IUIOCKOCTEH B IIpOCTPAHCTBC:

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



https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
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MapaiyieIbHbIE MIPSMbIEC B
MIPOCTPAHCTBE; NapaJIEIIBHOCTD
TPEX MPSIMBIX

[TapamienbHOCT IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

Bbub6nuoreka [JOK

13 [TapamienbHOCTE IPSIMON U https://m.edsoo.ru/ee1d19b9
IIJIOCKOCTH
14 VYrael ¢ cOHanpaBJIE€HHBIMU bubnmnorexa [JOK
CTOpPOHAMH https://m.edso0.ru/914071b9
15 Yron Mexay nNpsiMbIMU B bubmmorexa [JOK
HPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron mexay npsiMbIMU B bubnuorexa [JOK
NPOCTPAHCTBE https://m.edso0o.ru/2935a9a0
17 [TapamienbHOCTD IIIOCKOCTEM: bub6nuoreka [IOK
napaijIeJIbHbIE IJIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBoiicTBa napayjienbHbIX bubmuorexa [JOK
TTOCKOCTEMN https://m.edsoo.ru/e504d656
[Ipocreitmme
19 MIPOCTPAHCTBEHHbIE (PUTYPHI HA bubnnorexa [JOK
MIJIOCKOCTH: TETPAdIP, KyO, https://m.edsoo.ru/4a28dc02
napajuieiaenunes
. bubnuorexa [JOK
20 Hoctpoerne ceterui https://m.edsoo.ru/1d434d0f
. bubnuorexa [JOK
21 Toctpoerne ceuerui https://m.edsoo.ru/ec26fe5d
KontponbHas paboTa mo teme
bu6mmorexa [IOK
22 "[IpsiMbIe ¥ TIIIOCKOCTH B

npoctpanctse. [lapamnensHoCTh

https://m.edsoo.ru/9a0a9e56



https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
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MPSIMBIX U MJI0CKOCTEN"

[leprieH UKy IAPHOCTD NPSAMOKN
U IJIOCKOCTH:

bubmuoreka [JOK

23
MIEPIEHIUKYIISPHBIE TIPSMBIE B https://m.edsoo.ru/b19f6a5d
MIPOCTPAHCTBE
[Ipsimble napaienbHble U

24 MEPIIEHANKYJIISIPHBIE K bubmmorexa [TOK

PHCHAMIIVP https://m.edsoo.ru/0ac11c95
IJI0OCKOCTH
[IpsimMble napanienbHble U
25 NEPHEHANKYIISIPHBIE K brbmmorexa [OK
PHEHAMIICP https://m.edsoo.ru/ba545966
MJIOCKOCTH

%6 [Ipu3Hak nepnesaAuKyISIPHOCTH bubnnorexa [JOK
MPSAMON U TUIOCKOCTH https://m.edsoo.ru/f85bfc46

7 [Ipu3Hak nepneHIuKyIsIpHOCTH bub6nuoreka [IOK
MPSAMON U TUIOCKOCTH https://m.edsoo.ru/79165d15

73 Teopema o npsimoit bubmuorexa [JOK
MIEPIICHIUKYIISIPHOMN TUIOCKOCTH https://m.edsoo.ru/635¢5087

29 Teopema o npsmoit bubnnorexa [JOK
MEePIEHANKYISIPHOMN MIIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsamon bub6nnorexa [IOK
MEPIEHANKYIISPHOM IIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnieHauKyasip U HAKJIOHHBIE!

31 pacCcTOSHUE OT TOYKH J0 bubnnoreka [JOK
IUIOCKOCTH, PACCTOSTHUE OT https://m.edsoo.ru/33¢477d3
IIPSIMOM A0 IIJIOCKOCTH
[lepnieHauKyIsIp ¥ HAKJIOHHBIE:

P P bu6mmorexa [IOK

32 paccTosiHue OT TOUYKHU J0

IINIOCKOCTH, paCCTOAHUC OT

https://m.edsoo.ru/66fefadd



https://m.edsoo.ru/b19f6a5d
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https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
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MPSIMOM A0 MJIOCKOCTH

[leprieHAUKYISIp U HAKJIOHHBIE:

PaCCTOSAHUC OT TOYKHU OO

bubmuoreka [JOK

33 IIJIOCKOCTH, paCCTOSAHUE OT https://m.edsoo.ru/a5b7b8e3
MPAMOM 10 IMITOCKOCTH
[lepnieHIUKyIISIp ¥ HAKIIOHHBIE:

34 paccrosiHue OT TOYKHU 10 bubnumoreka [IOK
IUIOCKOCTH, PACCTOSHUE OT https://m.edsoo.ru/dbee22bc
IIPSIMOM 10 TUIOCKOCTH

15 VYTrael B IPOCTPAHCTBE: YIOJI bubmmorexa [JOK
MEXIY MPSAMOH U TUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHBIN yroJ, JTUHEHHBII bubnnorexa [JOK
YIOJI ABYIPAaHHOIO yIJia https://m.edsoo.ru/5fa0b3ce

37 JIByrpaHHBIN yroJ1, TUHEHHBII bub6nuoreka [IOK
yIOJ ABYTPaHHOIO yIJia https://m.edsoo.ru/c7¢777ed
[lepneH UKy ISIPHOCTD

13 IJIOCKOCTE!: MpU3HAK bubnuoreka [IOK
MEPIEHIUKYIIIPHOCTH IBYX https://m.edsoo.ru/ec3e2da3
IIJIOCKOCTEN
[TepnieHAMKYIAPHOCTD

19 IJIOCKOCTE!: MpU3HAK bubmmorexa [JOK
HMEPHEHINKYIIPHOCTH ABYX https://m.edsoo.ru/ed9e2a8e
IIJIOCKOCTEN
[lepnieH UKy AIPHOCTH

40 IJIOCKOCTEMN: IPU3HAK bubnuorexa [JOK
MEPIEHAUKYIISIPHOCTH JIBYX https://m.edsoo.ru/ba75de57
IJIOCKOCTEN

41 Teopema o Tpéx bubnnorexa [JOK



https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57

MEepIEHIUKYIIpax

https://m.edsoo.ru/e4972cdc

Teopema o Tpéx

bu6nmoreka [JOK

42 MEPIEHIUKYIIIpax https://m.edsoo.ru/52188a7d

43 Teopema o Tpéx bubnuorexa [JOK
MEPIICHAUKYIIIpax https://m.eds00.ru/9f246736
KonTponbHas pabora no remam

44 "TlepneHAUKYISIPHOCTD MPSIMBIX bubnnorexa [JOK
U mwiockocteil" u "Yriael MexIy https://m.edsoo.ru/5b971ef3
MPSMBIMU M TUIOCKOCTAMU"

[ToHsiTHE MHOTOTpaHHUKA,
OCHOBHBI€ 3JIEMEHTbI BuGmiorexa [OK

45 MHOTOTPATHHKA, BHITYIUINE M https://m.edsoo.ru/2d24e873
HEBBIITYKJIbIE MHOTOTPaHHUKH;
pa3BEPTKAa MHOTOIPAHHUKA
IIpu3ma: n-yronpHas npusma;

IPaHu ¥ OCHOBAHUS MPU3MBI; Bu6miorexa OK

46 TIpAMAZ H HATJIOHHAS TPHIMEL, https://m.edsoo.ru/b4ad63ad
OO0KOBas U MOJIHAS! TIOBEPXHOCTh
IIPU3MBI
[Tapamienenunen,

47 IPSIMOYTOJIbHBII bubmmorexa LIOK
TapajuiesIenunes 1 €ro https://m.edsoo.ru/8a7be683
CBOMCTBa
[Inpamua: n-yrojabHas
NUpaMUJa, TPAaHU U OCHOBAaHUE

43 MUpaMUIbl; OOKOBAsI U MOTHAS bubnuoreka [JOK

TTOBEPXHOCTh IMUPAMU/IBI;
MpaBWJIbHAS U yceuEHHAs
nupaMua

https://m.edsoo.ru/fblcd0as



https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
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HpaBI/IHBHLIC MHOTI'OIr'paHHUKH:
IIOHATHUEC ITPABUIIBHOI'O
MHOI'OI'paHHHKA, IIpaBUJIbHAA

bu6mmorexa [IOK
49 MpU3Ma U MpaBUIbHAs
https://m.edsoo.ru/074c8865
MUpaMuIa; TPaBUIbHAS
TpeyroyibHasi TUpaMuaa u
IIpaBWIbHBIN TeTpa3Ip; KyO
[IpencraBiaeHue o MpaBUIBLHBIX
50 MHOT'OIPAaHHUKAX: OKTad]I bubmmorera [TOK
P ' P> https://m.edsoo.ru/a0fdd5bf
JOJIEKa’dIp U UKOCABP.
CumMeTpHsi B MPOCTPAHCTBE:
CUMMETpPHSI OTHOCUTEIILHO
TOYKH, TIPSIMOM, TIJIOCKOCTH.
51 OJIEMEHTEHI CHMMETPHUU B bubnmorera [IOK
p https://m.edsoo.ru/b9e777d9
nUpamMuIax,
napajienenumneaax,
MPaBUIIbHBIX MHOTOTPAaHHUKAX
Brrunciaenue 3neMeHTOB
52 MHOT'OI'PaHHUKOB: péOpa bubmmorera [IOK
p - beopa, https://m.edsoo.ru/6¢dbecef
JMAroHaJ, YTJbl
ITmomane OOKOBOI
MOBEPXHOCTH U MOJTHON
53 MOBEPXHOCTHU MPSAMOM NPU3MBI, bubmuorexa [JOK
IJI0IIA/Ib OCHOBAHUM, TEOpeMa https://m.edsoo.ru/37d84157
0 OOKOBOI OBEPXHOCTHU
IPSIMOY IIPU3MBI
ITmomane OOKOBOI
bu6mmorexa [IOK
54 MOBEPXHOCTH W TTIOBEPXHOCTH

NpaBUIBHOM MUpPaMUBbI,

https://m.edso00.1u/5603e¢30b
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Teopema O TIoMmAIu OOKOBOM
MOBEPXHOCTH YCEUEHHOMN
MUPAMU/IBI

55 KonTponbhas padota no teme bu6mmoreka [IOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
N bubmuoreka [JOK
56 II 0 00
OIPITHE OB 0DBEME https://m.edsoo.ru/7ad0020b
N bubmuoreka [JOK
57 06
HEM ITHPAMHIH! https://m.edso0.ru/235171b3
N bubnuorexa [JOK
58 06
HEM TTHPAMHIH! https://m.edsoo.ru/f47dfefd
N bubmuorexa [JOK
59 06
DEM TIHPAMITIB! https://m.eds00.1ru/79¢10312
N bubmuorexa [JOK
60 OOBEM mHpamHIE! https://m.edsoo.ru/2faadc3f
. bu6mmoreka [IOK
61 ¢
O0BEM mpu3MEL https://m.eds00.1u/79853608
bu6nmmoreka [JOK
) "
6 O0BEM mpu3MEL https://m.edsoo.ru/1e053890
N bubmuoreka [JOK
63 OOnEm mpHsMe! https://m.edsoo.ru/482d3f51
64 KonrtponbHas pabora o Teme bu6nuoreka [IOK
"O0BEMBI MHOTOTPAHHUKOB" https://m.edsoo.ru/28a6573¢
[ToBTOpEeHME, 0000IIEHNE
65 CHCTEMAaTH3alKsl 3HAaHHH. bubmuoreka [JOK
ITocTpoeHue ceuenuii B https://m.edsoo.ru/098bedad
MHOTOTPaHHHUKE
66 [ToBTOpeHnue, 060061IEeHNE bubmmorera [IOK

https://m.edso0.ru/f7792ba9
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cHUCTeMaTU3alus 3HaHH.
Brrunciienue paccTosSHUIM:
MEXAY JBYMs TOUKaMHU, OT
TOYKH J0 MPSIMOH, OT TOUKH J10
MJIOCKOCTH, MEXK]LY
CKPELIUBAIOIINUMUCS TPSIMBIMHU

bu6mmorexa [IOK
67 Hrorosast KOHTpoOJIbHAs paboTa | httos://m.edsoo.ru/b9146bc0
[ToBTOpEeHUE, 0600IIEHNE
CHCTeMaTu3alys 3HAHHH.
Brranciienue yrioB: Mex
68 CerH_II/IBaIOH_IZIMI/ICH HpSIMIZ;MI/I, 1 Bubmorexa IOK
. https://m.edsoo.ru/56765e8b
MEXy MPSAMOU U TIIOCKOCTBIO,
JIBYTPAaHHBIX YTJIOB, YTJIOB
MEXy TIOCKOCTSIMHU
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KITACC

KoimnuecTBo yacos D1eKTPOHHbIE
Ne aTa ndpoBbie
Tema ypoka Kontpoasubie | IlpakTudyeckue A umpp
n/n Bcero u3ydeHusi | oOpa3zoBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Cdepa u map: ueHtp,
| pamuyc, TuaMeTp; | bubnmoreka [JOK
TUIOIIAAb TIOBEPXHOCTH https://m.edsoo.ru/0341bc2b
chepsl
B3aumHoe pacrionoxeHue
) cdepsl ¥ IIOCKOCTH; | bubnmnoreka [JOK
KacaTeJibHas MI0CKOCTh K https://m.edsoo.ru/bed12a43
cthepe; miomaas cheps
H3o0paxkenue chepsl,
3 1ma apHa HJIOCKO(IC)TE 1 bubnnorexa LIOK
P ) https://m.edsoo.ru/be 1572
Ceuenus mapa
Huwmuaapudeckast
MMOBEPXHOCTb,
oOpa3yromye
4 LII/IJP;I/I:I[ HYECKOU 1 bubnnorexa LIOK
P https://m.eds00.ru/6054b8cl
MOBEPXHOCTH, OCh
LWIHHAPUYECKON
MMOBEPXHOCTHU
Hunuaap: ocHOBaHUS U
OOKOBast MOBEPXHOCTb,
bubnuoreka [JOK
5 oOpa3yrommas 4 oChb; 1

10113 ]Tb OOKOBOM 1
MOJHOM MOBEPXHOCTHU

https://m.edsoo.ru/188{6216
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N306paxenune uunuHapa
Ha IIOCKOCTH. Pa3BépTKa
uuinunapa. CeyeHus

but6mmoreka [{JOK

6 HHHRApa (H{OCKOCTHO’ https://m.edsoo.ru/016e25¢eb
napajuieIbHON WiIn
NEPIEHIUKYIISIPHONU OCH
HUAJIMHIPA)

Konnueckas noBEpXHOCTb,
o0pa3yrolire KOHU4eCKOn
7 IIOBEPXHOCTH, OCb U Brbmrorexa LIOK
. https://m.edso00.1ru/c94ba09b
BEpLINHA KOHUYECKOU
MMOBEPXHOCTHU
Konyc: ocHoBanue u

g BEpILIKMHA, 00pa3yromas u bu6muoteka [IOK
0Cb; IJI0IIab OOKOBOH U https://m.eds00.ru/897dd3b2
MOJIHOM TOBEPXHOCTHU
Y ceu€HHbI KOHYC:

9 00pa3yrolue 1 BHICOTA; bubnuorexa [JOK
OCHOBaHUs U OOKOBast https://m.edsoo.ru/1468bab3
MOBEPXHOCTH
N306paxenune koHyca Ha
IJI0CKOCTH. Pa3BépTka
KoHyca. CeueHust KoHyca

10 (TUTOCKOCTBHIO, bu6muoteka [IOK
napajuieJIbHON https://m.edsoo.ru/0Obdelbe8

OCHOBAHUIO, U
IJIOCKOCTBIO, IIPOXOISAIIEH
yepe3 BEPLINHY)

11

KoMmOunanus ten

bu6nuoreka [JOK



https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8

BpAILICHUS U
MHOTOTPAHHHUKOB

https://m.edsoo.ru/3cef10e5

MHororpasHuk,
OTIMCaHHBIN OKOJIO C(eEpHI;

12 cdepa, BIMCcaHHAs B bubmmorexa LHOK
pa, https://m.edsoo.ru/0b136158
MHOTOTPaHHUK WUJTU B TEJO
BpaIICHUS
[TonsTre 06 06BEMeE.
13 OcHOBHBIE CBOMCTBA bubmmorexa [TOK
N https://m.edsoo.ru/26a03fb7
00BEMOB TEN
N bubmmoreka [JOK
14 06
DEM IBUTHIIpa, Konyca https://m.edso0.ru/5513d87b

15 OO0BéM 1m1apa U mIomaIh bubnmnoreka [JOK
cdepst https://m.edsoo.ru/d189bde2
ITomoOubIe TENA B
IPOCTPAHCTBE.

16 CoOoTHOILLIEHUS MEKTY bubnmnorexa [HOK
IUIOIIASIMH https://m.edsoo.ru/810cfleb
MOBEPXHOCTEH, 00bEMaMU
MOJ00HBIX TEJI
KonTponbnas pabota no

17 temaMm "Tena Bpaienus" u Bubmmorexa [IOK

patt https://m.edsoo.ru/4a33a8ab
"O6bemsbl Ten"

18 Bekrop Ha mI0CKOCTH U B bubmuoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb

19 Cl1o)keHHE ¥ BEIYUTAHUE bubmuoreka [JOK
BEKTOPOB https://m.edsoo.ru/23f4f089

20 YMHOXEHUE BEKTOpa Ha bubmuoreka [IOK



https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089

YHUCIIO

https://m.edsoo.ru/dee379eb

PasnosxeHue BekTopa 1o
TPEM HEKOMILJIAaHAPHBIM

bubmmoreka [JOK

21
BekTopaM. [IpaBuio https://m.edsoo.ru/a28fd74e
napajuienenumneaa
Pemenue 3amau,

2 CBSI3aHHBIX C bubmmorexa [JOK
IIPUMEHEHHUEM IIPABUII https://m.edsoo.ru/5a827900
JEHUCTBHUN C BEKTOPAMHU
KoopanHatHO-BEKTOPHBIN

23 METOJ IIPU PELIEHUHN Bubmmorexa [IOK

ATPAP https://m.edsoo.ru/d3alfe30
F€OMETPUUYECKHX 3a/1a4
[IpsimoyronbpHas cuctema
KOOpPJIMHAT B

4 MPOCTPAHCTBE. bu6muoreka [{IOK
Koopaunats! BexTopa. https://m.edsoo.ru/48db7058
[Ipocreiimme 3a1auu B
KOOpJAMHATAX
VYron Mexay BEKTOpaMH.

25 CkansipHoe pou3BeJICHUE bubmmorexa [IOK

P P A https://m.edsoo.ru/725effc4
BEKTOPOB

26 Brruucnenue yrioB Mexmy bubmuorexa [JOK
NPSAMBIMU U IIIOCKOCTSMU https://m.edsoo.ru/8efbe78e
KonrtponsHas pabora o

7 teme "BekTopsl u bu6muoreka [IOK
KOOpJAUHATHI B https://m.edsoo.ru/77¢22fc5
npocrpaHcTae”

b K

28 [ToBTOpenue, 06001IIEHNE nommorexa O

https://m.edsoo.ru/1780basd



https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d

OcHoBHBIE QUTYPHI,
(akThI, TEOpPEMBI Kypca
TUIAHUMETPHH

U cUCTEMaTHU3allis 3HAHUM.

[ToBTOpeHue, 06001IIEHNE

29 OcHoBHBIE QUTYPHI,
(bakThI, TEOpEMBI Kypca
TUIAHUMETPHH

U cUCTEMaTHU3allis 3HAaHUM.

bu6mmoreka [IOK
https://m.edsoo.ru/078cd 184

[ToBTOpenue, o6o0IIEHNE

30 W CHCTEMAaTH3alHs 3HAHUH. | bubmnoreka [JOK
3agauu IIaHUMETPUH U https://m.edsoo.ru/7491efe0
METOJIbI X PEIICHUS
[ToBTOpenue, 0600mIEeHNE

31 M CUCTEMAaTH3aIus 3HaAHUH. | bu6nuoreka [JOK

3amauu MIaHUMETPHUH U
METOJIbI HX PEIICHUS

https://m.edsoo.ru/4dffda97

[ToBTOopenue, 0600IIeHNE

32 OcHoBHbIE GUTYPHI,
(hakTbI, TEOpPEMBI Kypca

U CUCTEMAaTHU3alUs 3HAHUN.

bubnuoreka [JOK
https://m.edsoo.ru/74b2ad91

CTepEeOMETpUHn
13 Hrorosast KOHTpoOJIbHAS 1 bubmmoreka [IOK
paborta https://m.edsoo.ru/ec24dfc2
14 [ToBTOpEeHue, 0000IICHNE | bubmuoteka [IOK
M cUCcTeMaTu3alus 3HaHui https://m.edsoo.ru/f465d10e
OBILEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOAUYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



