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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yudeOHoro kypca «l'eomerpusi» 0a30BOro ypoBHS st
obyuaromuxcsi 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepaabHOTO
TOCYZapCTBEHHOTO 00Pa30BaTEIBHOTO CTaHAApPTa CPEAHETO OOIIETO 00pa30BaHuUs,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpEeOOBAaHUU, MPEABSIBIIEMBIX K
MaTEMaTUYeCKOMY O0pa30BaHUIO, M TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nmporpaMMbl 00€CII€YMBAET OBJIAJICHUE KIIOYEBBIMU KOMIETECHIUSMH,
COCTaBJISIIOLIMMU OCHOBY JJII CaMOPa3BUTHS M HENPEPHIBHOTO 0OOpa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO U TIO3HABATEIHHOTO Pa3BUTHUSA
JUYHOCTH 00YJarOIIIXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CpPEOHEro OOIIEero
oOpa3oBaHMsi OOYCIIOBJIEHAa MPAaKTUYECKOW 3HAUYMMOCTBIO METANPEAMETHBIX H
IPEIMETHBIX PE3yJbTaTOB OOyUEHHUS T€OMETPUHM B HAIPABJICHUU JUYHOCTHOTO
pa3BuUTUsL OO0yd4arommxcs, (QOpMHUPOBaHUS (PYHKIMOHAIBHOW MAaTeMaTHYEeCKON
IPaMOTHOCTH, U3YYEHHUS APYTUX y4EOHBIX AUCUMILINH. Pa3Butue y oOyyaromuxcs
IPABWIBHBIX NPEJICTaBICHUM O CYIIHOCTH M NPOMCXOKJIECHUM T€OMETPUUYECKUX
abcTpakiuii, COOTHOUICHHUH PEaJbHOTO M WACAIBHOT0, XapakTepe OTPaKEHUs
MaTeMaTHYECKON HAYKOH SIBJICHUN U ITPOLIECCOB PEAIBHOTO MUPA, MECTE T€OMETPUHN
B CUCTEME HayK U pOJId MaTEMaTHUYECKOI0 MOJICIUPOBAHUS B HAYYHOM MO3HAHUH U
B TIPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS yUAIIUXCS, a
TaKk)K€ KayeCTB MBIIUICHUSA, HEOOXOMWMBIX IS aJanTalii B COBPEMEHHOM
oOiecTse.

['eomeTpus sBisieTcs OAHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOmiero o0pa3oBaHus, TaK KaKk 00ECIEYMBAET BO3MOXHOCTb M3YUYEHHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHON HAIPaBIEHHOCTH, TaK U T'yMaHUTapHOM.

Jlornueckoe MbllIUIEHHE, (OpMHUpPYEMOE NpPHU H3YYEHUH OO0Yy4arolMMUCS
HNOHSTUWHBIX OCHOB T€OMETPHUH U MOCTPOCHUHU LEMOYKH JIOTHUYECKUX YTBEPKIACHUN
B XOJI€ pEILICHUS TeOMETPUYECKMX 3a7ady, YMEHHUE BBIJBUTaTb U OINPOBEPraThb
TUIOTE3bl HEMOCPEICTBEHHO HCIIOJIB3YIOTCA IPU PELIEHMH 3a/lad €CTECTBEHHO-
HAy4YHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (PU3HUKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJb BO
BCEX O00OJAcCTSIX AESITeNbHOCTH 4YenoBeka. OpHeHTalMs 4elloBeKa BO BPEMEHHU U
IPOCTPAHCTBE — HEOOXOAWMOE YCIOBHE €ro COIHaIbHOTO ObITHs, (opma
OTPaXEHHs OKPYIKAIOLIET0 MHUPA, YCIOBHE YCHEIIHOIO NO3HAaHUS M aKTHUBHOIO
npeoOpa3oBaHusl  AeWcTBUTENbHOCTU.  OnepupoBaHUE  IPOCTPAHCTBEHHBIMU
oOpa3aMu 00beUHSAET pa3Hble BUIbI YIEOHOM U TPYIOBOM ACSITEIbHOCTH, SIBIISIETCA



OIHUM U3 MpOo(ecCHOHAPHO BaXKHBIX KauecTB, MOATOMY akTyajlbHA 3ajayda
dopMupoBaHus y  OOYyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBIIIICHHS  Kak
pPa3HOBUAHOCTH OOpPA3HOTO MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJTrOTOBKE K MIPAKTUYECKON AEATEIHHOCTA IO MHOTHM HAIIPABICHUSIM.

Ilens ocBoeHuss mporpammbl yueOHOro Kypca «['eomerpusi» Ha 06a3zoBOM
ypoBHE OOyueHusi — 0O1eo0pa3oBaTeibHOE U OOILIEKYJIbTYpPHOE pa3BUTHE
oOyJaromuxcs yepe3 ooecrneuyeHrue BO3MOKHOCTH IPUOOPETEHUS U UCTIOJIb30BAHUS
CHUCTEeMAaTHYECKUX TEeOMETPUUYECKUX 3HAHUW ¢ JACHUCTBHH, CHeUM(PUIHBIX
TE€OMETPUH, BO3MOXKHOCTU  YCIEHIHOTO TMPOJOJDKEHHS  00pa3oBaHUs IO
CHELHATbHOCTSIM, HE CBSA3aHHBIM C IPUKJIAJHBIM UCIOJIb30BAHUEM T€OMETPHH.

[IporpaMmMa mo reoMmeTpuu Ha 0a30BOM YpOBHE NpeIHA3HayeHa MJis
00y4aromuxcsi CpeaHeN MIKOIbl, He MCIBITHIBABIINX 3HAUUTEIBHBIX 3aTPYAHEHUN
Ha YpOBHE OCHOBHOIO 0011ero oopaszoBanusi. Takum oOpa3zoM, oOydaroliuecs: Ha
©a30BOM ypOBHE JOJKHBI OCBOUTH 001I1Ie MAaTEMATHYECKHE YMEHUS, CBA3aHHBIE CO
cHenuQpuKoil reoMeTprun U HeoOXOUMBbIE ISl )KU3HH B COBPEMEHHOM OOIIECTBE.
Kpome 3T0r0, 0OHM HMEIOT BOZMOKHOCTH U3yUUTh T€OMETPHUIO OoJiee riIy0oKo, eciu
B JaJbHEWIIEM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUYECKHX 3HAHMUAX B
npodecCUOHATBLHON 1EATEIbHOCTH.

JIOCTH)KEHHE 1eJIM  OCBOCHHS TMPOTrpaMMbl  O0ECIeUMBACTCA pPEUICHUEM
COOTBETCTBYIOIIMX 3anay. [IpHOpUTETHBIMM 3aJadyaMM  OCBOEHHUS Kypca
«["eomerpum» Ha 6a30BoM ypoBHe B 10—11 kitaccax sBISIOTCS:

o (¢opMHpOBaHME TPEACTABICHUS O TEOMETPUM KaK 4YacTH MHPOBOMH

KYJIBTYPBI U OCO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MHPOM;

o (¢opMHUpOBaHHE MPEACTABICHNUS O MHOTOTPaHHUKAX U TeJIaxX BPAIICHUS KaK
0 BaXHEHIINX MaTeMaTHYECKHX MOJIEISAX, MO3BOJSIOUIMX OMUCHIBATh U
U3y4aTh Pa3HbIC SBJICHUS OKPYKAIOIIETO MUPA;

o (¢opmMHupoBaHME YMEHHsS pAaclo3HaBaTb Ha 4YepTekaxX, MOJACIIX H B
pearbHOM MUpPE MHOTOTPaHHHMKH U TeJla BpaIleHuUs;

e OBJIAJICHUE METOJIAMHU PEIICHHUS 33/7a4 Ha MOCTPOCHHUS HA U300paKEHUSIX
IPOCTPAHCTBEHHBIX QUTYD;

e (dopMHpoBaHHE YMEHHS ONEPUPOBATH OCHOBHBIMH TOHSATHSIMH O
MHOT'OT'paHHHMKaX U TeJax BPAIICHUs U UX OCHOBHBIMU CBOWCTBaMU;

e OBJIQJICHUE  aNrOpPUTMAMH  pEIIeHUs]  OCHOBHBIX  THIIOB  3ajay;
dbopMupoBaHHE yMEHHUS MPOBOAUTH  HECIOXKHBIE JIOKa3aTelbHBIC
pacCcy X JeHUs B XOJ€ PELICHUS CTEPEOMETPUUYECKUX 3aJad U 3a7ad C
HNPaKTUYECKUM COJIEP’KaHHEM;

e pa3BHUTHE UHTEIIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00YyHaromuXxcs,
MI03HABATEIbHON aKTUBHOCTHU, UCCIIEOBATENbCKUX YMEHHUM, KPUTUYHOCTH
MBIIICHYS,



e (dopmupoBanue GYHKIMOHATBEHON IPaMOTHOCTH, PEIEBAHTHON F€OMETPHH:
YMEHHE Paclo3HaBaTh MPOSABICHUS T€OMETPUUYECKUX MOHATHHI, 00BEKTOB U
3aKOHOMEPHOCTEN B pEaJbHbIX KU3HEHHBIX CUTyalUUsAX U NPU U3YYEHUU
OpPYruX  Y4eOHbIX  NIPEIMETOB,  NPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEN, (HOPMYIHpPOBATh UX Ha A3BIKE T€OMETPUH U CO3AaBaTh
FEOMETPUYECKHE MOJIETH, HPUMEHATh OCBOEHHBIM TI'€OMETPUYECKUI
anmapar  JUI1 = peleHus  NPAaKTHKO-OPUEHTHUPOBAHHBIX  3ajad,
MHTEPIPETUPOBATh U OLICHUBATH IIOJIyYCHHBIC PE3YJILTATHI.

OTINYUTENBHON OCOOEHHOCTBIO IPOrPaMMBbl SIBJISIETCSI BKJIKOYEHHE B KypC
CTEPEOMETPUU B HAYAJIE €r0 U3YUYCHUS 3a/]a4, PEIIAEMbIX HA YPOBHE HHTYUTUBHOIO
MO3HAHMs, U OMNpene’aEHHBIM 00pa30M OpraHM30BaHHAs paboTa HajJ HUMH, YTO
CIOCOOCTBYIOT Pa3BUTHIO JIOTHUYECKOTO M MPOCTPAHCTBEHHOTO MBIIUICHHUS,
CTUMYJIAPYET NNPOTEKAHUE NHTYUTUBHBIX IIPOLIECCOB, MOTUBUPYET K AAIBHEUILIEMY
U3Y4YECHUIO IIPEAMETA.

[Tpenmourenue oTAAETCSA HATISAIHO-KOHCTPYKTUBHOMY METOYy OOYYEeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEeATENbHOCTH. Pa3BuThe NPOCTPAHCTBEHHBIX ITPEACTABICHUM Y
YYaIUXCS B Kypce CTEPEOMETPUH IIPOBOAUTCS 3a CYET PELICHMS 3a1a4 Ha CO3/IaHNE
IPOCTPAHCTBEHHBIX 00pa30B M 3ajad Ha OINEPUPOBAHUE NPOCTPAHCTBEHHBIMU
obopazamu. Co3ganue oOpaza TPOBOAUTCS C OMOPOM HA HAMVBIAHOCTH, a
OIepUpOBaHUE 00Pa30M — B YCIIOBUSAX OTBIIEYEHUS OT HAIVISIIHOCTU, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO CONEpKaHUS.

OcHOBHBIE cojaepkaTeNbHble JTUHUU Kypca «l'eomerpun» B 10—-11 knaccax:
«MHororpanHukn», «lIpsiMble 1 TUNIOCKOCTH B MPOCTpAHCTBEY, «Tena BpameHus»,
«BeKTOopbI M KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JIOTUYECKUX YMEHUN
pacnpezensercss He TOJIBKO M0 COAepKaTeIbHbIM JIMHUASM, HO U TIO TOJaM 00y4eHUS
Ha ypOBHE CPEJHET0 00111ero 00pa3oBaHuUs.

ConepxxaHnue 00pa30BaHUs, COOTBETCTBYIOLIEE IMPEAMETHBIM pe3yibTaTaM
OCBOEHHUsI paboyeil mporpaMMmbl, pachpeneia€HHbIM 10 TojaM OOydYeHHs,
CTPYKTypUPOBaHO TakuM o0Opa3oM, 4YTOObl OBJAJCHHE T'€OMETPHUUECKUMHU
NOHATUSMU U HaBBIKAMHU OCYLIECTBJISJIOCH IOCJEA0BATENBHO U MOCTYIATEIBHO, C
coOII0ICHMEM IPUHLIMIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAJINCh B
OOLIYI0 CUCTEMY T'€OMETPUYECKUX IPEICTABICHUM OOydYarolUXCs, paciiupss U
yriayousist e€, o0pa3yst MpoUHble MHO>KECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

Ha uzyuenue reometpun otBoauTcs 2 yaca B Heaento B 10 kimacce u 1 vac B
Heneno B 11 kiacce, Bcero 3a jiBa rojia o0yuenus - 102 yueOHbIX yaca.



COAEPXKXAHHUE YYEBHOTI O KYPCA
10 KJTACC

IIpsaMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTEepeoMeTpuu. Touka, TIpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHoe pacnosioxeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECH,
napajuyieJibHble M CKpelmuBarommecs npsMbele. [lapamnenbHOCTh NPSMBIX H
IJIOCKOCTEd B MPOCTPAHCTBE: MapaJUICIbHbIE MPSIMBIE B  IPOCTPAHCTBE;
NapajuIeNIbHOCTh TPEX MPSMBIX; NAPAILIEIBHOCTh MPSAMOM M IJIOCKOCTH. YTJIBI C
COHAIIPABJICHHBIMM CTOPOHAMM; yIOJ MEXIy IpPSAMBIMA B IPOCTPAHCTBE.
[TapannenbHOCTh INIOCKOCTEN: MMApAIIIEIbHBIE INIOCKOCTH; CBOWCTBA IMAPAJIIIEIbHBIX
miockoctei. [IpocTeiimme mpocTpanCcTBeHHBIE (PUTYPHI HA TUIOCKOCTH: TETPadp,
KyO, Mmapasuiesienume]]; TOCTPOEHUE CEUCHHI.

[leprieHIUKYISIPHOCTh NPSIMOM M TIOCKOCTH: MEPIEHINKYJIAPHBIC MPSMbIC B
MPOCTPAHCTBE, MPSAMBIE MApaUIEIbHbIE W TMEPIEHAUKYJSPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH MPAMOM M IUIOCKOCTH, TEOpemMa O MpsSMOU
MEPIEHAUKYJISIPHOW TJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YroJl MEXKAY IPSIMOU U
IUIOCKOCTBIO;  JIBYIPAHHBIM  yroj, JIMHEHWHBIM yrojJ JBYTPAHHOIO  yIJa.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 NJIOCKOCTH, PACCTOSHUE
OT MPSIMOM JT0 TTOCKOCTH, MPOEKITUs (PUTYPHI Ha TIIOCKOCTH. [lepreHuKysipHOCTD
IJIOCKOCTEN: NPU3HAK NEPHEHAUKYIAPHOCTH ABYX IUIOCKOCTEN. Teopema o Tpéx
MEPIICHIUKYIISIPAX.

MHOrorpaHHuKu

[ToHsiTHE MHOTOTPpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIITYKJIBIE MHOTOI'PAHHUKH; Pa3BEPTKA MHOrOrpaHHuka. [Ipusma: n-yronpHas
NpU3Ma; rpaHu U OCHOBAHUS MPU3MBbIL;, IpsiMas U HAaKJIOHHAs MPU3MbI; OOKOBas U
MOJIHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuielienunes; U ero cporcra. llupamupa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHME MUPAMHUJIBI; OOKOBAsS U MOJTHASI TOBEPXHOCTh MTUPAMHUJIBI; IPABUIbHAS U
ycedéHHass nupamMuga. OIJIEMEHTbl TMpu3Mbl U nupamuabl. [IpaBuibHBIC
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABUJIbHAS MpPU3MA U
NpaBWIbHAs NHPAaMHIA; NPABUIIbHAs TPEYroJibHas MHUpPaMHUAA W TPaBUIIbHBIN
TeTpa’dap; KyO. IlpencraBieHne o MpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
nozeka’ip u ukocasap. CeueHus MpuU3Mbl U TUPAMUJIBIL.

CumMmeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPIMOM,
IJIOCKOCTU. DJIEMEHTHI CAMMETPHUH B MIUPAMUAAX, HapAJUICIEITATIEAAX, IPABUIBHBIX
MHOT'OTPaHHUKAX.



Bolunicnienue 371€MEHTOB MHOTOTPAaHHUKOB: pE&Opa, IUaroHai M, YTJIbL.
[Tnomane OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH MPSIMON MPU3MBI,
IUTONIA/Ib OCHOBAHMI, TeOpeMa 0 OOKOBOM MOBEPXHOCTHU MpsiMoit mpu3Msbl. [Tnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABUIBHOM MNHUPAMHIBI, TEOpEMa O
oA yceu€éHHoi nupamupl. [lonstue 00 00béme. O0BEM nUpamMuIbl, TPU3MBI.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMU
NOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEN.

11 KJTACC

Tesa Bpalenus

[HunuHapuyeckas OBEPXHOCTb, oOpasyroliue UUJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIMHAPUYECKON mMoBepXHOCTU. [lumuHIOp: ocHOBaHUS U
OOKOBasi TMMOBEPXHOCTh, OOpa3yroImas W OCh, IUIONIAJb OOKOBOW W TMOJIHON
NIOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pa3yromiue KOHMYECKON MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOM noBepxHocTu. KoHyc: OcHOBaHMEe U BeplinHa, o0pa3yroias
¥ OCh; TUTOTIA1b OOKOBOM M TIOJTHOM MTOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIonme
U BBICOTA; OCHOBaHMS 1 OOKOBAasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IAUAMETpP; IJIOMIAb MOBEPXHOCTU C]ephl.
B3aunmMHoe pacnosnoxxenue chepbl U MIOCKOCTH; KacaTelbHas TNIOCKOCTh K cepe;
I01aab chephl.

N300paxenue Tea BpallleHus Ha II0CKOCTH. Pa3BépTka numuHapa 1 KoHyca.

KoMOuHanuu e BpaleHus 1 MHOTOTPaHHUKOB. MHOrOrpaHHUK, ONMCaHHbBIN
okoJio cdepsl; cepa, BMCaHHAS] B MHOTOTPAHHUK, UJTK TEJIO BPAIICHHUS.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 00béMe
OpSIMOYTOJIBHOTO Tapajienenumnesa u ciaeactsus u3 He€. OO0BEM LMIMHIpA,
koHyca. O0BEM 1mapa u momasas chepsl.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMHU
MOBEPXHOCTEHN, 00bEMaMU TTOAOOHBIX TEI.

Ceuenus Mz pa (MapavieabHoO U MEePIEeHIMKYIISIPHO OCH), CEUEHUSI KOHYyCca
(mapasnieslbHOE OCHOBAHUIO M IPOXOIAIIEE YEPE3 BEPIINHY), CEUCHHUS 1Iapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha m1ockocTy U B mpocTpaHcTBe. Cl0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha yucio. PaznoxeHue BekTopa 1no TpéM HEKOMIUIaHAPHBIM
BekTopaMm. [lpaBmwiio mapamnenenunena. Pemenwe 3amay, CBSI3aHHBIX €
IIPUMEHEHUEM IIpaBWJI JACUCTBMM C Bekropamu. IIpsaMoyronpHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTojll Mexay BekTopaMu. CKaJIsIpHOE NPOU3BEICHHE BEKTOPOB.



Brruncienne yrioB Mexay NpsMBIMH M INIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELIEHUU T€OMETPUUECKUX 3a/1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJ/IBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl yueOHOTO TMpeaMmeTa
«Marematukay XapakTepu3yloTCs:

I'paxianckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO TPAXKIAAHCKOMN MO3UIIUU 00YUYaIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO UYJi€Ha POCCHMCKOrO0 OOIIEeCTBa, MPEACTABICHUEM O
MaTeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBJICHHIA,
NpoIeAyp TpaxIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl M TIp.), YMEHHUEM
B3aMMOJICUCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMU 1 Ha3HAYCHUEM.

IIarpuoTrnyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TPAXKIAHCKON MIACHTHYHOCTH, YBOKCHHUS K
MPOIIJIOMY U HACTOALIEMY POCCUMCKON MaTEMAaTUKH, IICHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUIICKON MaTeMaTHU4eCKOW IIKOJIbI,
K HCIOJIb30BaHUIO ATHX JOCTHKEHHMH B APYTHX HayKax, TEXHOJOTHUSX, chepax

SKOHOMHUKH.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
OCO3HaHUEM JTyXOBHBIX LEHHOCTEH pOCCHIICKOTO Hapo/a;

c(hOpMUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMS, H3TUYECKOrO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTHYECKUM MPUMEHEHUEM JOCTIKCHUN HAYKU U JIEATeITLHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYHBOTO OYIYIIEro.

JcTeTHYeCKOe BOCIIMTAHUE:

ACTETUYECKUM OTHOUIEHHUEM K MHUPY, BKIIIOYAsl 3CTETUKY MaTEeMaTUYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 33/1a4, PEIICHUH, PaCCyKICHUN; BOCTIPUUMYUBOCTHIO
K MaTeMaTHYECKUM aCTIeKTaM Pa3InYHBIX BUIOB UCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO YMEHHUS MPUMEHATh MaTEeMaTUYECKUE 3HAHUS B
MHTEpecax 3J0pOBOT0 U 6e30macHOro 0opasa KMU3HU, OTBETCTBEHHOTO OTHOILEHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHU U
OTZIbIXa, peryJisapHas Gu3nuecKasi akTHBHOCTH); (DU3NIECKOTO COBEPIIICHCTBOBAHUS,
IIPU 3aHATUAX CHIOPTUBHO-03JOPOBUTEIBHON JIEATENbHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYyAy, OCO3HAHUEM ILIEHHOCTU TPYAOJIIOOUS; MHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHAILHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W e€ TMPUIOKEHUSIMH, YMECHHEM COBEpINATh OCO3HAHHBIA BBIOOD
Oynymeil mnpodeccud W pealu30BbIBaTh COOCTBEHHBIC J>KU3HCHHBIC IIJIAHBI;
TOTOBHOCTBIO M  CIOCOOHOCTBIO K MaTeMaTHUYeCKOMY OOpa3oBaHUIO W



CaMOOOpa30BaHUI0 HA MPOTSHKEHUM BCEM KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIIEHUH NPAKTUYECKUX 3a/1a4 MAaTEMAaTUYECKON HANPABICHHOCTH.

IKO0JIOrHYecKoe BOCIIUTAHHE:

c(hOPMUPOBAHHOCTHIO HKOJOTHUYECKON KYJIbTYpPbl, MOHUMAHUEM BIIUSHUS
COLMATBHO-DKOHOMUYECKHUX TMPOILIECCOB HA COCTOSIHUE MPUPOJTHOW U COLMATIBHOU
Cpenmpl, OCO3HAaHHMEM TJIOOATBHOTO XapaKTepa JKOJOTHYECKUX  IMPOoOJeMm;
OpPUEHTAIMEd HAa NPUMEHEHHWE MATEMAaTUYECKUX 3HAHWU ISl PEIICHUs 3a]ad B
00J1acTH OKpY>KaIoIIeH Cpeibl, IIIaHUPOBAHUSI TOCTYIKOB U OILICHKH UX BO3MOKHBIX
MOCJIEACTBUN IUISI OKPYKAIOIIEN CPEBI.

I[leHHOCTH HAYYHOI0 NMO3HAHMS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIIECTBEHHOM TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOW HayKH Kak c]epbl 4enoBEeYeCKOW MJesATEebHOCTH, JTaroB eé
pPa3BUTUA M 3HAYMMOCTH JJIi Pa3BUTUA I[MBWIM3ALMU;, OBJIAJICHUEM SI3BIKOM
MAaTEMATHKH W MaTE€MaTUYECKOM KyJIbTypOM KakK CpEICTBOM IO3HAHUA MHPA;
TOTOBHOCTBIO OCYIIECTBIATh IPOEKTHYIO M HCCIEI0BATEIBCKYIO JESITEIbHOCTh
WHJMBUAYAJIbHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE pe3yNbTaThl OCBOCHHS MPOTPaMMBI Y4eOHOTO MpeameTa
«MatemaTuka XapaKTepU3yTCs OBJIaJICHUEM YHHUBEPCaJTbHBIMU
NO3HABAMENbHBIMU  OeliCMEUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
oelcmeusiMuU, YHUBEPCANbHbIMU PeCYNAMUBHBIMU OCUCBUIMU.

1)  Vuusepcanvnuvie  nozmaeamenwvmvle  Oeticmsus,  obecneuusaom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00OYHAIOWUXCS  (0CBOeHUe
Memo008  NO3HAHUA  OKPYHCAIoOUuje2o0  Mupa;  NpuMeHeHue  J102UYEeCKUX,
UCCe008amMeNbCKUX onepayull, yMeHuti pabomams ¢ ungopmayueti).

ba3oBble jlornyeckue aeicTBus:

e BBISBJIATH U XapaKTEPHU30BATh CYIIECTBEHHBIC MIPU3HAKA MATEMaTHIECKUX
OOBEKTOB, TMOHSATUH, OTHOIICHUH MEXIy MOHATHAMH; (OPMYyIUPOBATH
OTIpeNIe]ICHUs]  TMOHATUN, yCTAHABIMBATh CYIICCTBEHHBI  MPU3HAK
KJIacCU(UKALMU, OCHOBAHUA M1 OOOOIICHHS W CpPaBHEHUS, KpUTEPUU
IPOBOIMMOTO aHAIIN3A,

e BOCIpPUHUMATH, (OPMYIUPOBATH W TPEOOPA3OBHIBATH  CYXKICHHS:
yTBEpIUTEIbHbIE W OTPULIATENIbHBIC, €AMHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIC;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWUMOCBSI3U U
NpOTUBOpeYHs B (aKkTax, NaHHBIX, HAONIONCHUSAX W YTBEPKICHUSIX;
npeyiaraTh KpUTEPHUH IS BBISABIICHHUS 3aKOHOMEPHOCTEH U IPOTHBOPEYUHIA;



e JeNaTh BBIBOABI C MCIOJB30BAHHEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX H
UHAYKTUBHBIX YMO3AKIIOUCHUH, yMO3aKIIIOUEHUH 0 aHAJIOTUH;

e TPOBOAMTH CaMOCTOSITENIHO JI0Ka3aTeNbCTBA MaTeMaTHUYECKUX
YTBEPXKACHUNA (MIPSIMBbIE U OT TMPOTHUBHOTO), BBEICTPAWBATh apTyMEHTAIIHIO,
NPUBOJIUTH TMPUMEPHl W KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKJICHUS U BBIBOJIBL;

e BbIOMpaTh cmoco0 pemeHus y4eOHOM 3afaud (CpaBHHUBATH HECKOJBKO
BApHAHTOB pEIICHHs, BBIOMpaTh HaMOONee TMOAXOMAIMNA C y4ETOM
CaMOCTOSITEIIEHO BBIJICTICHHBIX KPUTEPUEB).

Bba3oBnle ucciiegoBarebLcKue JeHCTBUA:

e HCIOJB30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
(GbopMynTupoBaTh BOIPOCH], (UKCHUPYIOLIUME MPOTUBOPEUHE, MPOOIEMY,
yCTaHaBIWBaTh HMCKOMOE€ MW  JaHHoe, (GOpMHUPOBATh  THIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHCHHUE;

e TPOBOAMTH CaMOCTOSITENIbHO CIUTaHUPOBAHHBIHI HKCIEPUMEHT,
UCCIIEIOBAHUE TI0 YCTAaHOBIEHHUIO OCOOEHHOCTEH MaTeMaTH4eCKOIro
o0beKTa, SBJICHMS, MPOLECCA, BBIABICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMU, SIBJICHUSMH, TIPOIIECCAMU,

e CaMOCTOSITENIEHO (POPMYIHPOBATH OOOOIICHHS U BBIBOJBI IO Pe3yjIbTaTaM
IPOBEAEHHOTO HAOMIOCHUS, UCCIEIOBaHMs, OLECHUBATh JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJOB M 0000IICHU;

e TPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE MpOIECCa, a TAKKE BBIIBUTATH
MIPEJIMOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBUSX.

Pabora ¢ undpopmanmeii:

e BBIABISTH AePUIUTHI HHOOPMAIUH, TAHHBIX, HEOOXOUMBIX ISl OTBETA HA
BOMPOC U JUIsI pEIICHUs 3a/1a4H;

e BHIOMpaTh WHPOPMAIUMIO W3  HWCTOYHUKOB  PA3JIUYHBIX  THIIOB,
aHAJIM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH WHPOPMAIUIO
pa3IMyYHBIX BUAOB U (POPM IPE/ICTABICHHUS,

e CTPYKTYypUpOBaTh MH(OPMALIUIO, IPEICTABIATH €€ B pa3IMUHBIX (opMax,
WLTIOCTPUPOBATH rpapuuecKH;

e OIICHUBATH HaIEKHOCTD uHpOpMaIuu 1o CaMOCTOSITEIIEHO
c(hOpMYIIMPOBAHHBIM KPUTEPHUSIM.

2)  VuueepcanvbHvie KOMMYHUKAmMUGHble  Oelcmeus, 00ecnedusarom

copmMuUpo8anHOCMb COYUATILHBIX HABLIKOG 00VUAIOUJUXCSL.

OO0uenue:

e BOCHPUHUMATH U (POPMYITHPOBATH CYKICHHUS B COOTBETCTBUH C YCIOBHIMHU
¥ [IETISIMU OOIIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOKO TOUKY 3pEHUS



B YCTHBIX M NUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOAY PELICHUS
3aJ1a4yd, KOMMEHTUPOBATh MOJy4YECHHbBIN PE3YJIbTaT;

B X0JI¢ 00CY>KJIEHHS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYK1a€MOM TEMBI,
po0JIeMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UECH, HAIICJICHHBIE HAa TTOUCK
pELIEHHUsI; COMOCTAaBIATh CBOM CYKIECHHS C CYXACHUSMH JPYTIUX
YYaCTHUKOB JHaliora, oOHapyXUBaTh pa3iMyhe U CXOJCTBO MO3HIIMIA; B
KOPPEKTHOI opme popMyTupoBaTh pa3HOIIACHS, CBOH BO3PAKCHHUS,;
NPEACTABIATh  PE3yJbTaThl  PEIICHWS  3aJayd,  OKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOATENLHO BEIOMPATh (POPMAT BHICTYIUICHUS
¢ yu€ToM 3aJ1a4 NMpe3eHTAIMN 1 0COOCHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBO:

MOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUIYaIbHOU
paboThl TpW penieHnrd Y4eOHBIX 3a1ad; MPUHUMATh IEIb COBMECTHOM
JESTEIIbHOCTH, IUTAHUPOBATh  OPTaHU3allMI0 COBMECTHOM  paboTHI,
pacnpenenatb BHIbI paboOT, JOrOBapUBAThHCS, OOCYXKIaTh MpOIECC U
pe3yabTaT paboThl; 0000IIaTh MHEHHUSI HECKOJIBKUX JTFO/ICH;

y4acTBOBaTh B TPYNIIOBBIX (popmax paboTsl (00CykaeHHS, 0OMEH MHEHUI,
«MO3TOBBIE MITYPMBD» W WHBIC); BBHIMOJIHATH CBOIO YacTh pabOTHI U
KOOPAMHHUPOBATH CBOM ICUCTBUS C IPYTUMH YJICHAMH KOMaHIbl; OIICHUBATh
KayecTBO CBOEro BKJIaga B OOHIMI MPOAYKT MO  KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMO/ICHCTBUS.

3) Vuusepcanvruvie pecynamusnsle oeiicmausi, obecnevusaom hopmuposarue

CMBLCIIOBLIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTABJIATH IUIAH, aJITOPUTM PEIIEHUS 3a/1a4H, BEIOUPATh CIIOCO0 perieHus
C y4€TOM MMEIOIINXCS PECYPCOB 1 COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEHICHUN ¢ YYETOM HOBOM
uHbOpMaInu.

CaMOKOHTPOJIb:

BJIAJ€Th HABBIKAMU TO3HABAaTEIbHOM pediekcuu Kak OCO3HaHUS
COBEpUIAEMBIX JIEUCTBUIA U MBICTUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB;
BJIAJICTh CITIOCOOAMU CAaMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIIECCa U pe3yibTaTa
pelieHrs MaTeMaTUYeCKOM 3a1auu;

MPEABUJIETh TPYAHOCTH, KOTOPBIE MOTYT BOBHUKHYTb IIPH PELICHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIESITEIIbBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
JAHHBIX, HAWJCHHBIX OMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE pE3yJbTaTa IIEH U YCJIOBHUSAM, OOBSICHSTH
MPUYUHBI TOCTHKECHUS WIM HENOCTH)KCHUS PE3YJIbTAaTOB NEATEIBHOCTH,
HAXOJIUTh OIMUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATDBI
10 KJTIACC

OmneprpoBaTh MOHITHIMH: TOYKA, IPSAMasi, INTIOCKOCTb.

[IpyuMeHsSTh aKCHMOMBI CTEPEOMETPUU U CIEICTBUS W3 HHUX MPHU PEUICHUU
reOMETPUUYECKUX 33/1a4.

OmneprpoBaTh MOHATUSAMU: MAPAIJICIBHOCTh M IEPIICHIUKYIIPHOCTD MPSMBIX
Y IIOCKOCTEH.

KnaccuduimpoBaTs B3aUMHOE PAaCIIOIOKEHHE TIPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHSATHSAMH: JBYI'PAaHHBIA yroJl, TPaHU JABYIPAHHOTO YT,
pebpo IBYrpaHHOTO YTJa; JUHEHHBIA yroll JBYrpaHHOTO yria; TpagycHas Mepa
JIBYTPAHHOTO yTJIa.

OmnepupoBaTh TOHATUSAMH: MHOTOTPAHHHK, BBIMYKJIBIH M HEBBITYKIIBINA
MHOTOTPaHHHK, 3JIEMEHTHl MHOTOTPAHHUKA, TPABIIIbHBII MHOTOTPaHHUK.

PacrioznaBaTh OCHOBHBIE BHABI MHOTOTPAaHHUKOB (MHUpamMHuaa; MpuU3Ma,
MPSIMOYTOJIbHBIN TTapajuiesienune], Kyo).

KnaccudummpoBate ~ MHOTOTpaHHWKH,  BBIOMpass ~ OCHOBaHUS  JUIA
KJacCU(pUKauuu (BBIMYKJIblE U HEBBINYKJIbIE MHOTOTPAHHUKH, MpPaBUIIbHBIC
MHOTOTPaHHHUKH; MPSMbIE U HAKJIOHHBIE MPU3MBI, TAPAJIICIICTIUIICIbI).

OmneprpoBaTh MOHATUSIMH: CEKYIIas INIOCKOCTh, CEY€HNE MHOTOTPAHHHUKOB.

OOBSACHATH TPUHIIUTIBI IIOCTPOSHUS CEUECHUH, UCIIONIB3YsI METOI CIIEIOB.

CTpouTh ceueHHS] MHOTOTPAaHHUKOB METOJOM  CII€[OB, BBINOJHSTH
(BBIHOCHBIE) IJIOCKME YEPTE)KU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Pemath 3amaun Ha HAXOXKIEHUE TEOMETPUUECKUX BEIMYMH MO oOpa3iam Wiu
ITOPUTMaM, TPUMEHSS W3BECTHBIC AHATUTHUYECKHE METOAbI TIPU PEIIeHUHU
CTaHIAPTHBIX MAaTeMaTUYECKUX 3a/1a4 Ha BBIYMCIICHUE PACCTOSHUN MEXIy IBYMS
TOYKAMHM, OT TOYKH JO TMPsAMOM, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPEIIUBAIOIIUMHUCS MTPSIMBIMHU.

Pematp 3amaun Ha HAXOXKIEHUE TEOMETPUUYECKUX BEIMUMH MO oOpa3iam Wiu
ITOPUTMaM, TPUMEHSS W3BECTHBIC AHATUTHYECKHE METOAbI TIPU PEIIeHUHU
CTaHJApPTHBIX MaTeMaTWYeCKUX 3a/Jady Ha BBIYUCICHHE YIJOB  MEXIY
CKPEIIMBAIOIIUMUCA TPSIMBIMHA, MEXAY TMNPAMOH U IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Breruncnate 00bEMBI M IJIOMAAN MOBEPXHOCTE MHOTOTPAHHHUKOB (IIpHU3Ma,
UpaMK/Ia) C IPUMEHEHHEM (POPMYIT; BEIYUCIATH COOTHOIIEHUS MEXTY TUIOMIAASIMU
OBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOIPAaHHUKOB.



OnepupoBaTh TOHATHSIMH: CHUMMETPUS B TPOCTPAHCTBE, IIEHTP, OCh W
MJI0OCKOCTh CHMMETPHUU; IEHTP, OCh U TJIOCKOCTh CHMMETPUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBhIBATh W HHTEPHPETHPOBATH HHPOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUIECKUX (UTYpax, MPEICTAaBICHHYIO Ha YepTekKax U
pPUCYHKaX.

[TpumensaTh reomeTprdeckue (HaKThI 17151 PEIICHUS CTEPEOMETPUIECKUX 3a/1ad,
MIPEANOJIATrafoIINX HECKOIBKO IIIar0B PEIISHUs, €CIIH YCIOBHS MPUMEHEHHUS 3a1aHbI
B SIBHOH (hopme.

[IpuMmeHsTh  TpOCTEHIME MPOrpaMMHBIE  CpPEACTBA W DIEKTPOHHO-
KOMMYHHKAITIOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUICCKUX 3a/1a4.

[IpuBoaMTH TpUMEPH MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPONIE U
KU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpuMeHsTh TMOJIydeHHBIE 3HAHHWS Ha TMPAKTUKE: aHaJIN3UPOBATh PEabHBIC
CUTyalldd W TPHUMEHATH W3YyYCHHBIC MOHITHS B TIPOIECCe IOWCKA PEIICHUs
MaTeMaTU4eCKn CPOPMYIMPOBAHHONW TPOOJIEMBbI, MOJCIUPOBATH peaTbHBIC
CUTyallil Ha SI3bIKE TEOMETPHH, MCCIIEeN0BAaTh TIOCTPOCHHBIE MOJEIU C
WCITOJIb30BAHUEM T€OMETPUUYECKUX TTOHSATHI U TEOpEM, anmapara aareOphl; pemarhb
PAKTHYECKHE 3a/1a4M, CBSI3aHHBIC C HAXOXKJEHUEM I'€OMETPUICCKIX BEIHUMH.

11 KIIACC

OnepupoBaTh MOHATUAMH: WIMHAPUYECKAsS IOBEPXHOCTh, OO0Opa3yroliue
UJIUHAPUYECKON MOBEPXHOCTH; IIMIIMH]IP; KOHWYECKasi TOBEPXHOCTh, 00pasyromue
KOHUYECKON TOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUJIMHIP, KOHYC, cdepa U map).

OOBACHSITH CIOCOOBI TTOJTYYEHHUS TEJT BpAILICHHUS.

KnaccudummpoBats B3auMHOE pacrosokeHne chepbl U MITOCKOCTH.

OnepupoBaTh MOHITUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTAa, BhICOTA
CETMEHTAa; LIAPOBOM CJIOM, OCHOBAHHE IIAPOBOTO CJIOS, BBICOTA LIAPOBOTO CIIOH;
IapOBOM CEKTOP.

Beruncnarh 00bEMBI M IUIOMIAM  TOBEPXHOCTEH Tel  BpallleHWUs,
TEOMETPUUYECKUX TEJ C IPUMEHEHUEM (HopMyI.

OnepupoBaTh NOHATUSAMU: MHOTOTPAHHUK, BIMCAHHBIN B CPEPY M ONTUCAHHBIN
0Ko0J10 cepsl; cdepa, BIMCaHHAS B MHOTOIPAHHUK WJIA TEJIO BpaIlleHUS.

BeIuncnaTh COOTHOIIEHUSI MEXIY TUIOIIAISIMH MOBEPXHOCTEH U 00BEMaMH
MOJIOOHBIX TEJI.

N3o00pakath m3ydaembie (QUTYpsl OT PYKH U C MPUMEHEHHEM TPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUJ CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpaIlleHHs.



W3Bnekatb, HWHTEPHPETUPOBATH W MpeoOpa3oBbIBaTh HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTekax U
pHUCYHKaXx.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINOAHATE JOEHCTBHSA  CIOXKEHHS BEKTOPOB, BBIUUTAHUS BEKTOPOB U
YMHOXEHHS BEKTOpa Ha YUCIIO, OOBICHITH, KAKUMHU CBOWCTBAMU OHH 00JIaAat0T.

[TpuMeHsTh IpaBUIIO Mapasieienuea.

OnepupoBaTh MOHATHSIMHU: JIEKAPTOBBI KOOPJMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOPA, Yrol MEXIY
BEKTOpaMH, CKaJISIPHOE MPOU3BEIEHIE BEKTOPOB, KOJUTMHEAPHbIE U KOMIUIaHAPHBIE
BEKTOPBI.

HaxomuTth cymMMy BEKTOPOB M IIPOM3BEIEHUE BEKTOPA HA YHUCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJSIpHOE IMPOU3BEJCHME, pACKIaIblBaThb BEKTOp MO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBath IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBON CUCTEME KOOPAUHAT.

[TpumensTs reomeTpudeckue (HakThl A pEHICHUS CTEPEOMETPHUUECKHX 3a/1a4,
MPENOoJIararolInX HECKOJIBKO IIarOB PEIICHUs, €CITU YCIOBUS IPUMEHEHUS 3a1aHbl
B SIBHOH (hopme.

Pemate mpocreiiiye reoMeTpuyeckue 3aJaud Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOJa.

Pemarp 3amaun Ha [OKa3aTeNbCTBO MATEMATUYECKUX OTHOIICHUNA W
HAaXOKJCHUE FeOMETPUUECKUX BEJIMYHH 10 00pa3laM WUiIH ajJropuTMaMm, NPUMEHSs
U3BECTHBIE METOJIbI IIPH PEILICHUH CTAHJAPTHBIX MaTEMaTUYECKUX 3ajad.

[lpumeHsTs mpocTeWlIve NpOorpaMMHBIE CpPEACTBA M DIIEKTPOHHO-
KOMMYHHKAIIIOHHBIE CUCTEMBI ITPHU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4.

[TpuBoauTH HpUMEpPHl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B MpUpoae U
KH3HH, PACIIO3HABATH MPOSBJICHNE 3aKOHOB T€OMETPHH B UCKYCCTBE.

[IpuMeHsATH MOJlydyeHHBbIE 3HAHWS HA TPAKTUKE: aHATU3UPOBATh pealibHbIe
CUTyalldd WM TPHUMEHATh HU3YyYEHHbIE MOHATHS B TMPOIECCe MOHCKA PEIICHUs
MaTeMaTH4eCcKu CHOPMYIHPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATH pPEasbHBIC
CUTyalldd Ha fA3bIKE TEOMETPUHU, UCCIEAOBaTh IOCTPOECHHBIE MOJEIU C
UCIIOJIb30BAHUEM I'€OMETPUYECKUX TOHATHH U TEOpeM, arrmapara ainreopsl; pemarb
NpPaKTUYECKHE 3a]]auH, CBSI3aHHbIE C HAXOXKICHUEM T'€OMETPUYECKUX BEITUYHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Kontpoabnbie IIpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
1 B 1
BEAICHHE B CTEPEOMETPHIO 0 https://m.edsoo.ru/1¢209e37
) [IpsimMbIe ¥ TIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubnnorexa HOK
[TapannenbHOCTh NPSMBIX U INIOCKOCTEN https://m.edsoo.ru/1¢209e37
3 [lepneHUKyISAPHOCTD NPSAMBIX U 12 bubmmoreka [JOK
IJIOCKOCTEM https://m.edsoo.ru/1¢209e37
4 VYTl MeXAy NPSIMBIMU U TTIOCKOCTSIMU 10 1 bubmmorexa [TOK
https://m.edsoo.ru/1¢209e37
5 MHoOrorpaHHuK" 11 1 bubmorexa HOK
https://m.edsoo.ru/1¢209e37
6 OOBEMBI MHOTOTPAaHHUKOB 9 1 bubmorexa HOK
https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHME: CeyeHUsl, paCCTOSHUS U YIJIbI 4 1 bubmorexa HOK
P ' P 4 https://m.edsoo.ru/1¢209¢37
OBIIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 68 5 0
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11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB H TeM uudgpoBbie
Ne i/l P Konrpoabnsie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3zoBaTejibHbIE
padoThI padoThI
pecypchbl
but6mmoreka [IOK
1 T 12
©1a BpATICHIT https://m.edsoo.ru/1¢209e37
n but6mmoreka [IOK
2 1
OOnEMbI Ten > https://m.edsoo.ru/1¢209e37
bubmunoreka LIOK
B 1 1
3 €KTOPBI U KOOPAWHATHI B IPOCTPAHCTBE 0 hitps://m.cdsoo.ru/1 209637
4 [ToBTOpeHnue, 060061IeHNE, 7 | bu6mmoreka [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/1¢209¢37
OBHIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Kosun4yecTBo 4acos JJIeKTPOHHBbIE
Ne Hdara uudposbie
Tema ypoka Konrpoabnbsie IlpakTnyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTesibHbIE
padoTsI padoThI
pecypchl
OCHOBHbIE IOHATHS CTEPEOMETPHUU:
TOYKa, MpsMasi, IIIO0CKOCTh,
npocrpascTBo. [IpaBuna
1 M300pakKCHUS Ha PUCYHKAX: 1 bubmorexa OK
p pHcyH o https://m.edsoo.ru/aecc77cd
M300paKeHUS TIOCKOCTEH,
MapajuieIbHbIX MPSMBIX (OTPE3KOB),
CepeHbI OTpe3Ka
ITonsaTHA: nepecekaromuecs
2 MIJIOCKOCTH, TepeceKarouecs 1 bubmorexa [IOK
> 11eP https://m.edsoo.ru/2d8a9¢99
npsiMasi ¥ MI0CKOCTh
[TonsTus: nepecexaronuecs
3 MIJIOCKOCTH, TEepeCceKaromuecs 1 Bubmmorexa [IOK
> TP https://m.edsoo.ru/db685e73
npsiMasi ¥ II0CKOCTh
3HaKOMCTBO C MHOTOTPaHHHUKaMH,

4 n300pakeHUEe MHOTOTPaHHUKOB Ha 1 bu6nuoreka [IOK
pHUCYHKaX, Ha MPOECKIIMOHHBIX https://m.edso0o.ru/a63959ed
gepTexax
HauanwpHbie cBenenus o kyoe u

5 HAPaAMUIE, UX PA3BEPTKU U MOJEIN 1 bubnnorexa LIOK

P > MIX PasBep ' https://m.edsoo.ru/b30dff38
CeueHust MHOTOIPaHHUKOB



https://m.edsoo.ru/aecc77cd
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HavanwHbie cBeeHUS 0 KyOe u

bubmunoreka LIOK

6 THPAMHILC, HX PASBEPTIC 1 MOACTH. https://m.edsoo.ru/3d8{fd32
CeueHnss MHOTOTPAaHHUKOB
[TonsiTHE 06 AKCHOMATUYECKOM

7 MMOCTPOECHUU CTEPEOMETPUH: bubmmoreka [JOK
AKCHUOMBI CTEPEOMETPUU U https://m.edsoo.ru/OccSc4fe
CJIEJICTBHS U3 HUX
[TonsiTHE 006 aKCHOMATUYECKOM

2 MMOCTPOEHUH CTEPEOMETPHHU: bu6nuoreka [IOK
AKCHUOMBI CTEPEOMETPUU U https://m.edsoo.ru/239c8cb4
CJIEJICTBHS U3 HUX
[TonsiTre 06 akCHOMaTHYECKOM

9 MMOCTPOEHUH CTEPEOMETPHHU: bu6nuoreka [IOK
AKCHOMBI CTEPEOMETPUU U https://m.eds00.1u/65¢c6b106
CJIEJICTBHS U3 HUX
[TonsiTre 06 akCHOMaTHYECKOM

10 MOCTPOEHUH CTEPEOMETPHHU: bu6nuoreka [IOK
AKCHOMBI CTEPEOMETPUU U https://m.edsoo.ru/258fc245
CJIEJICTBHS U3 HUX
B3anMHOe pacnionoxeHue npsiMbIxX B

1 MPOCTPAHCTBE: MEPECEKAIOIINECS, bu6nuoreka [IOK
MapajuieIbHbIE U CKPEIIUBAIOIIUECS https://m.edsoo.ru/1a2520f6
psiMbIEe
[TapaniensHOCTh IPSIMBIX U
IIJIOCKOCTEN B IPOCTPAHCTBE:

12 NapasieabHbIE IPSMbIC B bubmorexa OK

IIPOCTPAHCTBE; apaUICILHOCTD
TPEX MPSIMBIX

https://m.edsoo.ru/93ad36b3
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HapaHJICJIBHOCTB IMPAMBIX U
TUTOCKOCTEH B MMPOCTPAHCTBE:

Bbubmunoreka LIOK

13
[TapannensHOCTH NPSIMOM U https://m.edsoo.ru/ee1d19b9
MJI0CKOCTH
14 VYTIbl ¢ COHANpaBIEHHBIMU bubmmoreka [JOK
CTOpPOHAMU https://m.edsoo.ru/9f4071b9
15 Yron Mexay npsMbIMHU B bu6nuoreka [IOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay nNpsIMbIMU B bubnmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapannenpHOCTH MIOCKOCTEM: Bu6muotexa [JOK
[apajienbHble IJTOCKOCTH https://m.edsoo.ru/2e18f255
13 CaoiicTBa mapajuiebHbIX bu6nuoreka [IOK
IJIOCKOCTEMN https://m.edsoo.ru/e504d656
[Ipocreiine npocTpaHCTBEHHbBIE
19 (buUryphl Ha TUIOCKOCTHU: TETpad bubmorexa [IOK
P - TETPAD, https://m.edsoo.ru/4a28dc02
Ky0, mapasiesenumne/
bubmunoreka LIOK
20 I1 i
OCTPOCHHUE CEHCHIH https://m.edsoo.ru/1d434d0f
bu6mmoreka [IOK
21 [TocTpoenune ceuenuii
TPOCHHE CeneiH https://m.edsoo.ru/ec26feSd
KontponbHas padoTa mo teme
” "[IpsimMbIe ¥ TIIIOCKOCTH B bu6nuoreka [IOK
npoctpaHctse. [lapamienbHOCTh https://m.edsoo.ru/9a0a9e56
MPSIMBIX U IJIOCKOCTER"
[leprieHAMKYASIPHOCTH MPAMOUN 1
PHEHIHKYIAD P bubmoreka [JOK
23 TJTIOCKOCTH: TIEPIICHIUKYJISIPHBIE

MpsiMbI€ B IPOCTPAHCTBE

https://m.edsoo.ru/b19f6asd
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24 IIpsimble napasuienbHble U Bu6muotexa [JOK
MEPIEHANKYIAPHBIE K MIIOCKOCTH https://m.edsoo.ru/0ac11c95

)5 IIpsimble napasuienbHbIEe U bu6nuorexa [IOK
MEPIEHAUKYISPHBIE K INIOCKOCTH https://m.edsoo.ru/ba545966

26 [Ipu3Hak nepneHaAuKyISIPHOCTH bubnmoreka [JOK
MPSAMON U TIIOCKOCTH https://m.edsoo.ru/f85bfc46

7 IIpu3Hak nepneHmKyIsIpHOCTH Bu6muotexa [JOK
MPSAMON U TJIOCKOCTH https://m.edsoo.ru/79165d15

73 Teopema o npsimoit bu6nuorexa LIOK
MEPIEHANKYISIPHOMN IIJIOCKOCTH https://m.eds00.1u/635¢5087

29 Teopema o npsimoit bubnmoreka [JOK
MEePNEeHANKYISIPHOMN MIJIOCKOCTH https://m.edsoo.ru/bd37458

30 Teopema o npsimoit Bu6muotexa [JOK
MEPIEHUKYIISIPHON IIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnenquKymsip U HaKJIOHHBIE!

31 paccTossHUE OT TOYKHU J0 MIIOCKOCTH, bu6nuoreka [IOK
paccTostHue OT NPSIMOU 10 https://m.edsoo.ru/33c477d3
IJIOCKOCTH
[lepnenquKynsp U HaKJIOHHBIE:

39 paccTossHUE OT TOYKHU J0 MIIOCKOCTH, bu6nuoreka [IOK
paccTosgHuE OT MPSIMOM 110 https://m.edsoo.ru/66fefadd
IJIOCKOCTH
[lepnenquKynsp U HaKJIOHHBIE:

1 paccTosiHUE OT TOYKH JI0 TIIOCKOCTH, bu6nuoreka [IOK
paccTosHUE OT IPSIMOM 110 https://m.edsoo.ru/aSb7b8e3
IJIOCKOCTH

34 [TepnenuKymsip U HaKJIOHHBIE: bubmmoreka [JOK

pacCTOAHUEC OT TOYKH O IIJIOCKOCTH,

https://m.edsoo.ru/dbee22bc
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paccTostHue OT NPSMOU 10
IJIOCKOCTH

VYIuIBl B IPOCTPAHCTBE: YrOJl MEXIY

bu6mmoreka [IOK

39 MPSAMOU U TUIOCKOCTBIO https://m.eds00.ru/6b61b2b4
36 JIByrpaHHbIN yroJl, TMHEHHBIN yrom bubnmoreka [JOK
JIBYTPAHHOTO yTJIa https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroj, TUHEHHBIN yroi Bu6muotexa [JOK
JIBYTPAHHOTO yTJIa https://m.edsoo.ru/c7c777ed
[TeprieHAMKYISAPHOCTD MIOCKOCTEM:
38 HpII/:E}HaK HGI})IHGEI[HKyJISIpHOCTI/I bubmmorexa LOK
g https://m.edsoo.ru/ec3e2da3
JIBYX IJIOCKOCTEHN
[leprieHANKYASAPHOCTD MIIOCKOCTEM:
39 MPU3HAK NEPIEHIUKYIIPHOCTH bubmorexa OK
g https://m.edsoo.ru/ed9¢2a8e
JIBYX IJIOCKOCTEHN
[lepneHuKyISPHOCTD MJIOCKOCTEN:
40 np§3HaKH negneinnxynﬂpHocm bubmorexa [IOK
g https://m.edsoo.ru/ba75dc57
JBYX IJIOCKOCTEMN
41 Teopema o TpEX NepHeHIUKYIApax bubmorexa [IOK
https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX mepHeHIUKYIApax bubmorexa OK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX NepHeHIUKYIApax bubmorexa OK
https://m.eds00.ru/91246736
KontponbHas paboTa mo TeMam
44 "IlepnieHAUKYIAPHOCTD NPSIMBIX U bu6nuoreka [IOK

mockocTeil" u "Yriasl MexIy
IPSIMBIMU U TUIOCKOCTSIMH"

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

45 MHOTOTPAaHHUKA, BBIYKJIbIE 1 bubmorexa [IOK
https://m.edsoo.ru/2d24e873
HEBBIITYKJIbIE MHOTOTPaHHUKH;
pa3BEpPTKa MHOTOTPAaHHUKA
IIpu3Mma: n-yrosipHas mpu3Ma; rpaHu
46 Y OCHOBAHUS MPU3MBIL; ITpsIMasi U bubnmoreka [JOK
HaKJIOHHAs TIPU3MBI; OOKOBas U https://m.edsoo.ru/b4ad63ad
ITOJIHAs! TIOBEPXHOCTH TPU3MBI
47 [Tapannenenunen, npsIMOYTOJIbHBIN Bubmuotexa [JOK
MapajuieenuIie]l U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Inpamua: n-yroapHas nupaMmua,
I'PaHU ¥ OCHOBaHUE NMUPaMUIbI;
48 O0KOBast ¥ OJTHAsI TOBEPXHOCTh bubmmorexa LHOK
https://m.edsoo.ru/fblcd0as
MUPaMU/JIbl; TPABUIIbHAS U
yced€HHas nupamuia
[IpaBuIbHBIE MHOTOTPAHHUKMU:
MOHATHE NTPAaBUIBHOTIO
49 MHOI'OTPaHHUKA; IPaBUJIbHAS bu6nuorexa [IOK
[IpU3Ma U NpaBUIbHAs IUPAMUIA; https://m.edso00.ru/074c8865
IIpaBWIbHAs TPEYTOJIbHAS MTUpaMUAA
Y TIPaBUJIBHBIN TETpadp; KyO
IIpencraBienue o NpaBUIbHBIX
50 MHOTOTpaHHHUKaX: OKTa’dp, bubnmorexa LHOK
https://m.edsoo.ru/a0fddSbf
JOJEKAdAP U UKOCASIP.
CummMmeTpus B TPOCTPAHCTBE:
51 CUMMETPUSL OTHOCUTEIIBHO TOYKH, bu6nuoreka [IOK

MPSIMOM, TNIOCKOCTU. DJIEMEHTHI
CUMMETPHUM B IUPAMUIAX,

https://m.edsoo.ru/b9e777d9
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napajjiejcnmicaax, nmpaBUJIbHbIX

MHOTOTPaHHUKAX
BrrunciieHue 31eMeHTOB
52 MHOT'OTPaHHUKOB: PEOpPa bubmorexa HOK
p - bebpa, https://m.edsoo.ru/6cdbecef
JaroHaJId, YTkl
[Tnomaae 60KOBOI MOBEPXHOCTH U
MOJTHOM MOBEPXHOCTHU MPSAMOM
53 IIPU3MEL, IIJIOIIAL OCHOBAHUMI bubmmorexa IOK
p ’ Ha . ’ https://m.edsoo.ru/37d84157
TeopemMa 0 GOKOBOI MOBEPXHOCTH
IIPSIMOM IIPU3MBI
[Tnomaae 60KOBOI MOBEPXHOCTH U
MOBEPXHOCTH MPABUIILHON
54 OUPaAMHUIBI, TEOPEMA O ILUIOIIATIU bubmmorexa IOK
p VI[ - TeOP Hl A . https://m.edso0o.ru/5603e30b
OOKOBOI TTOBEPXHOCTH YCEUEHHOMN
MU PAMHIBI
55 KontponbHas padoTa mo teme bu6nuoreka [IOK
"MHuororpaHHuku" https://m.edsoo.ru/a95f5c04
56 ITousitne 06 00BEME bubmmorexa IOK
https://m.edsoo.ru/7ad0020b
. bu6mmoreka [IOK
57 00
HEM ITHPAMHILET https://m.edsoo.ru/235171b3
but6mmoreka [IOK
58 OO0nBé
DEM TTHPAMHIIBT https://m.edsoo.ru/f47dfefd
bu6mmoreka [IOK
59 OO0nBé
DEM ITHPAMIIET https://m.edsoo.ru/79¢10312
N bubmoreka [JOK
60 006
DEM ITHPAMIIET https://m.edsoo.ru/2faadc3f
61 O0BEM pU3MBI bubmmorexa [IOK

https://m.eds00.ru/79853608
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bubmunoreka LIOK

62 OOnEM mpr3MEI ! https://m.edsoo.ru/1e053890
. but6mmoreka [IOK
63 OOnEM mp3MEI ! https://m.edsoo.ru/482d3f51
64 KonTponbhas pabota no teme 1 bubmmoreka [JOK
"OO0BEMBI MHOTOTPaHHHUKOB" https://m.edsoo.ru/28a6573c
[ToBTOpenue, 0600IICHNE
65 cHUCTeMaTHu3aIvs 3HaHHUH. 1 bubmoreka [{OK
[Toctpoenue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOTPaHHHUKE
[ToBTOpenue, 0600IICHNE
CHCTeMaTHu3alus 3HaHUM.
Brrunciienne pacCTosHUN: MEXITY
66 JBYMsI TOUKaMHU, OT TOYKH JI0 1 buGnnorexa LIOK
. https://m.edsoo.ru/f7792ba9
MPSIMOH, OT TOYKH 0 TJIOCKOCTH,
MEXy CKPEIIUBAIOITUMUCS
MPSIMBIMU
bu6mmoreka [IOK
67 HroroBast koHTpOIBHAS paboTa 1 hitps://m.odsoo.ru/b9 146bc
[ToBTOpenue, o600IIEeHNE
cucTeMaTu3als 3HaHUH.
Brruncnenue yriioB: MeXIT
68 CKpGH.II/IBaIOHlyI/IrMI/ICH HpSIME};MI/I, 1 bubmmorexa LOK
. https://m.edsoo0.ru/56765e8b
MEXY TMPSIMOH U IIOCKOCTHIO,
JIBYTPAHHBIX YTIIOB, YTIIOB MEXKIY
IJIOCKOCTSIMU
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHBbIE
o
‘:;-n Tewa ypoxa Bcero Konrpoabueie  Ipaxruiecikue fd[:;‘?eﬂl/lﬂ :)Ig[()ba[;zl;:fenbﬂue
padoThI padoThI pecypeb
Cdepa u map: neHTp, paamnyc,
1 JIUAMETP; TUIOIIAIb TOBEPXHOCTH 1 bubmmorexa LOK
https://m.eds00.ru/0341bc2b

cdepbl

B3aumnoe pacnonoxenue chepsbl

) Y TJTOCKOCTH; KacaTelbHas | bubmoreka [JOK
MJIOCKOCTH K cepe; TIomaanb https://m.edsoo.ru/bed12a43
chepsr

3 N3o6paxenue cdepsl, mapa Ha 1 bubnmoreka [JOK
mrockoct. CeueHus mapa https://m.edsoo.ru/bc15f7f2
unuuapuyeckasi HOBEPXHOCTb,

4 o0Opa3yronue MUIHHIPUISCKON 1 bu6nuoreka [IOK
[IOBEPXHOCTH, OCb https://m.edso0.ru/6054b8c1
HUJTUHIPUYECKONU MOBEPXHOCTH
Hunuuap: ocHoBaHUs M OOKOBast

5 MOBEPXHOCTh, 00pa3yoIas U OCh; 1 bu6nuoreka [IOK
IO Ib OOKOBOW M MOTHOMN https://m.edsoo.ru/18816216
MOBEPXHOCTHU
N3o0pakeHue MuMHIpa Ha
IJIOCKOCTH. Pa3BépTka muimHApa.

6 CeueHust HHIMH]IPA (TIOCKOCTHIO, 1 bubmuoreka [JOK

napajuiebHON UIn
NEPHEHIUKYIISIPHON OCU
AJTUHIPA)

https://m.edsoo.ru/016e25¢eb
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KoHnnueckast noBepXHOCTB,
00pa3yrome KOHMIECKOM

Bbubmunoreka LIOK

! MMOBEPXHOCTH, OCh U BEPIIIUHA https://m.edsoo.ru/c94ba09b
KOHHYECKOU MTOBEPXHOCTH
Konyc: ocHOBaHMe U BepIlIMHA,

8 o0pa3yrolas U 0Ch; IIOMAIb bubmorexa [IOK

. . https://m.edsoo.ru/897dd3b2
OOKOBOH U MOJTHON OBEPXHOCTH
Yceu€HHBII KOHYC: 00pa3 ue u
9 BBICOTA; OCHOBaIZI/ISI u goxz}};);l Bubnmorera [IOK
’ https://m.edsoo.ru/1468bab3
MOBEPXHOCTh
N3o00pakeHne KoHyca Ha
MJI0CKOCTH. Pa3BépTka KoHyca.

10 CeueHnust koHyca (II0CKOCTHIO, bubnuoteka [JOK
MapajuieIbHON OCHOBAaHHMIO, U https://m.edsoo.ru/0Obdelbe8
IJIOCKOCTBIO, MMPOXOISIIEH uepes
BEPILUHY)

1 KomMOuHammst Ten BparieHus u bu6nuoreka [IOK
MHOTOTPaHHUKOB https://m.edsoo.ru/3cefl10e5
MHororpaHHuK, OMMCaHHbBIN

12 okoJo chepsl; chepa, BIUcaHHAs B bu6nuoreka [IOK
MHOTOTPAaHHUK WJIU B TEIO https://m.eds00.ru/0b136158
BpalleHus

13 [Tonsitne 06 00bEMe. OCHOBHBIC bubmoreka [JOK
CBOICTBa 0OBEMOB Tel https://m.edso0.ru/26a03fb7

N bubmoreka [JOK
14 O6BEM LHITHRAP3, KOHyCa https://m.edsoo.ru/5513d87b
15 O0BEM mrapa u wiomaas chepsl bubmorexa [IOK

https://m.edsoo.ru/d189bde2
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[TomoOHbBIE TeNna B IPOCTPAHCTBE.
COoOTHOIIECHUS MEXTY TUTOIIAISIMA

Bbubmunoreka LIOK

16
MMOBEPXHOCTEH, 00bEMaMM https://m.edsoo.ru/810cfleb
IMOOOOHBIX TEI
KonTtponsHas pabora mo Temam
17 "Tena Bpamenusa"” u "O0ObEMBI bubmmorexa [IOK
" paitl https://m.edsoo.ru/4a33a8ab
Tel
13 Bekrop Ha MII0CKOCTH U B bu6nuorexa [IOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CioxeHH€e U BBIYUTAHUE BEKTOPOB bubmorera [IOK
P https://m.edsoo0.ru/23f4£089
but6mmoreka [IOK
20 Y
MHOZCHHE BEKTOpa Ha 9HCI0 https://m.edsoo.ru/dee379¢b
PasnosxeHne BeKTOpa 110 TpEM
21 HEKOMILIAHAPHBIM BEKTOPaM bubmorera [IOK
p paM. https://m.edsoo.ru/a28fd74e
[IpaBuio napasenenumnena
Pemenne 3amad, CBI3aHHBIX C
22 MIpUMEeHEHHUEM TIPaBUII JEUCTBUH C bubmorera [IOK
P p A https://m.edsoo.ru/5a827900
BEKTOpaMHU
KoopanaaTHO-BeKTOPHBIH METO
23 I I/IpiI_HGHI/II/I FGOMef MYECKUX ! bubmorexa HOK
pup P https://m.edsoo.ru/d3alfe30
3a71a4
IIpssMmoyronbHas cucrema
KOOPJAUHAT B IPOCTPAHCTBE.
pA pocIp bubmoreka [JOK
24 Koopaunatsl BekTopa.

[Ipocreiimue 3ana4uu B
KOOpJIMHATaX

https://m.edsoo.ru/48db7058



https://m.edsoo.ru/810cf1eb
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Yrois Mexay BEKTOPAMH.

bubmunoreka LIOK

25 CKasspHOE MPOH3BE/ICHHE https://m.edsoo.ru/725effc4
BEKTOPOB

%6 Brluucnenue yrioB MExay bu6bnuorexa [IOK
HIPSMBIMU U IIIIOCKOCTAMU https://m.edsoo.ru/8efbe78e
KoHnTtponbHast pabota mo teme

27 "BekTopbl U KOOpAUHATHI B bubmorexa OK

. https://m.edsoo.ru/77¢22fcS

MIPOCTPAHCTBE
[ToBTOpEeHmE, 0600IICHNE 1

)3 CHCTEeMAaTH3alMs 3HaHUH. bubmunoreka LIOK
OcHoBHbIE GUTYpPHI, PaKTHI, https://m.edsoo.ru/1780ba5d
TEOPEMBI Kypca TUTAaHUMETPHH
[ToBTOpEeHmE, 0600IICHUE U

29 CHCTEeMAaTH3alMs 3HaHUH. bubmunoreka LIOK
OcHoBHbIE GUTYpPHI, PaKTHI, https://m.edsoo.ru/078cd184
TEOPEMBI Kypca TUTAaHUMETPHH
[ToBTOpeHnue, 0600IIeHNE U

30 cHUcTeMaTH3allus 3HaHUH. 3a1a4n bubmoreka [IOK
TUTAHUMETPUU U METOJIBI UX https://m.edsoo.ru/7491efe0
pereHus
[ToBTOpeHnue, 0600IIeHNE U

31 cHUcTeMaTH3aIlusl 3HaHUH. 3a1aun bubmuoreka [JOK
TUTAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffda97
pereHus
[ToBTOpeHnue, 0600IICHNE U

1 CHUCTeMaTH3aIvsl 3HaHH. bubmoreka [IOK

OcHoBHBIE GUTYPHI, HAKTHI,
TEOPEMBI Kypca CTepeOMeTpUHI

https://m.edsoo.ru/74b2ad91
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bubmunoreka LIOK

33 HroroBast kKoHTpOIBHAs paboTa 1 hitps://m.cdsoo.ru/ec24dfe?
34 [ToBTOpEHME, 0000IIICHNE U | Bbubmunoreka LIOK
cUCTeMaTH3alus 3HaHU! https://m.edsoo.ru/f465d10e
OBHIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» MaTtemaTuka: anrebpa 1 Hayana MaTeMaTHUYECKOTO aHAJIN3a, TeOMETPHSL.
['eometpus, 10-11 knaccel/ Atanacss JI.C., byty3os B.®., Kagomuer C.b. u np.,

AxnnonepHoe obmectBo «M3naTensctBo «IIpocBemienue»

METOJINYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

Martematuka: anreOpa 1 Hayajla MaTEMaTHYECKOTO aHalln3a, TEOMETPHUS.
['eometpust: 10—11-e kmaccel: 6a30BBIN U YIITYONEHHBIA YPOBHH : METOUYECKUC
PEKOMEHJIAlMU K YYEOHUKY

JI. C. Atanacsna, B. ®@. byty3oBa, C. b. Kagomuena u 1p. — Mocksa :

[Ipocsemienne

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET
https://math-ege.sdamgia.ru

http://alexlarin.net
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