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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma ydeOHoro kypca «l'eomerpusi» 0a30BOro ypoBHS st
obyuarommuxcsi 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepaabHOTO
TOCYJapCTBEHHOTO 00Pa30BaTEIBHOTO CTaHApPTa CPEAHETO OOIIETO 00pa30BaHuUs,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpEeOOBaHUMU, MPEABSIBIIEMBIX K
MaTEMaTUYeCKOMY OO0pa30BaHUIO, M TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nmporpaMMbl 00€CIIEYUBAET OBJIAJICHUE KIIOYEBBIMU KOMIETEHIUSMH,
COCTABJISIIOLIMMU OCHOBY JUISI CAaMOPAa3BUTHS M HENPEPHIBHOTO OOpa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO U TIO3HABATEIHHOTO pPa3BUTHSA
JUYHOCTH 00YJarOIIXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CpPEOHEro OOIIEero
oOpa3oBaHMsi OOYCIIOBJIEHAa MPAaKTUYECKOW 3HAUYMMOCTBIO METANPEAMETHBIX H
IPEIMETHBIX PE3yJbTaTOB OOyUYEHHUS T€OMETPUH B HAIPABJICHUU JUYHOCTHOTO
pa3BuUTUsL OO0ydYarommxcs, (QOpMHUPOBaHUS (PYHKIMOHAIBHOH MAaTeMaTHYeCKOU
I'PaMOTHOCTH, U3YYEHHUS JAPYTUX y4EOHBIX AUCUMILINH. Pa3Butue y oOyyaromuxcs
IPABWIBHBIX NPEJICTaBICHUM O CYIIHOCTH M NPOMCXOKJIECHUM T€OMETPUUYECKUX
abcTpakiuii, COOTHOUICHHH pPEaJbHOTO0 M WACAIBHOTO, XapakTepe OTPaKEeHUs
MAaTeMaTHYECKOW HAyKOW SBICHHM M MPOLECCOB pPEAIBHOIO MHUpa, MeECTe
r€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMaTHUYECKOTO MOJCIUPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MHUPOBO33PCHUS
yUyalmxcs, a TakKe KauyeCTB MBIIIJICHUsS, HEOOXOAWMBIX [JIsl aJanTaldd B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBisieTcs OAHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOmiero o00pa3oBaHus, TaK KaKk O00ECIEYMBAET BO3MOXHOCTb M3YUYEHHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHOM HAIPaBIEHHOCTH, TaK U T'yMaHUTapHOM.

Jlormueckoe MbllIUIEHHE, (OpMHUpPYEMOE NpPHU H3YYEHUH OO0YyYarolMMUCS
HNOHSTUWHBIX OCHOB T€OMETPHUH U MOCTPOCHUHU LIEMOYKH JIOTHYECKUX YTBEPKIACHUN
B XOJ€ pEILICHUS TeOMETPUUYECKMX 3aJady, YMEHHUE BBIJBUTaTb W OIPOBEPrarTh
TUIOTE3bl HEMOCPEICTBEHHO HCIIOJIB3YIOTCA IPU PELIEHMH 3a/ad €CTECTBEHHO-
HAy4YHOTO LIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJb BO
BCEX 00JacTsIX AESITeNbHOCTH udenoBeka. OpHeHTalMs 4elloBeKa BO BPEMEHHU U
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIHaIbHOTO ObITHs, (opma
OTPaXXEHMs OKPY’KAIOLIET0 MHUPA, YCIOBHE YCHEIIHOIO INO3HAaHWS M aKTHUBHOIO
npeoOpa3oBaHusl  AelcTBUTENbHOCTU.  ONepupoBaHUE  MIPOCTPAHCTBEHHBIMU
oOpazamMu OO0BEIUHSET pa3Hble BUIbl y4E€OHOW M TPYJOBOW JAESATEIHHOCTH,



ABIIACTCA OJHUM U3 MNPOPECCHOHATIBHO BAXKHBIX KadeCTB, MOITOMY aKTyalbHa
3ajaya (POPMHUPOBaHUS y OOYYAIOIIUXCS MPOCTPAHCTBEHHOTO MBILIUICHUS Kak
pPa3HOBUAHOCTH OOpPA3HOTO MBILIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJTrOTOBKE K MIPAKTUYECKON AEATEIHHOCTA IO MHOTHM HAIPABICHUSIM.

Ilens ocBoeHuss mporpammbl yueOHOro Kypca «['eomerpusi» Ha 06a3zoBOoM
ypoBHE o0OyueHusi — 001eo0pa3oBaTelbHOE U OOILIEKYJIbTYpPHOE pa3BUTHE
oOydaromuxcst ~ 4yepe3  oOecreueHue  BO3MOXKHOCTH  MPHOOpETEeHuss U
UCIIOJIb30BaHUsl CHUCTEMATHYECKUX TIEOMETPUYECKUX 3HAHUM U JEUCTBUM,
creun(UYHBIX TEOMETPHUH, BOSMOXKHOCTH YCIIEITHOTO MPOIOHKEHUsT 00pa30BaHUs
0 CHENUATIbHOCTSIM, HE CBSA3aHHBIM C MPUKJIaIHBIM UCTIOIb30BAHUEM I'€OMETPHUU.

[IporpaMmMa mo reomeTpuu Ha 0a30BOM YpOBHE NpeIHA3HayeHa Jis
00y4aromuxcsi CpeaHeN MIKOIbl, He MCTBITHIBABIINX 3HAUUTEIBHBIX 3aTPYAHEHUN
Ha YpOBHE OCHOBHOI'O 0011ero oopaszoBanusi. Takum oOpa3zoMm, oOydaroliuecs: Ha
0a30BOM ypOBHE JOJDKHBI OCBOMTH OOIME MaTeMaTU4YeCKHE yYMEHUS, CBS3aHHBIC
co cnenu(pUKONd TeoOMETpUd M HEOOXOAUMBIC I KHU3HU B COBPEMEHHOM
obmiectBe. Kpome 3T0ro, OHM UMEIOT BO3MOXXKHOCTh M3YyUHUTh T'€OMETpHUI0 Oolee
riyOOKO, €CliM B JaJbHEWIIEM BO3HUKHET HEOOXOAMMOCTh B T€OMETPUUYECKUX
3HaHUSAX B PO ECCUOHATBEHON AEATEIbHOCTH.

JIoCTH)KEHHE eI OCBOCHHS TMPOTrpaMMbl  00ECHeUMBACTCA pEUICHUEM
COOTBETCTBYIOIIMX 3anay. [IpHOpUTETHBIMM 3aJadyaMM  OCBOEHHUS Kypca
«["eomerpum» Ha 6a30BoM ypoBHe B 10—11 kitaccax sBISIOTCS:

o (¢opMHpOBaHME TPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOMH

KYJIBTYPBI U OCO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MHPOM;

o (¢opMHUpOBaHME TPEACTABICHHUS O MHOTOIPAaHHHKAX M Telax BpaIICHUS
KaK O BKHEHIINX MaTEeMaTHYECKUX MOJEINAX, MO3BOJSIOIIUX OMUCHIBATDH
U U3y4aTh pa3HbIe SBICHUS OKPY>KAIOIIETO MUPA;

o (¢opmHupoBaHME YMEHHsS paclo3HaBaTb Ha 4YepTekaxX, MOJACIIX H B
pearbHOM MUpPE MHOTOT'PaHHHMKH U TeJla BpaIleHUS;

e OBJIAJICHUE METOJIAMHU PEIICHUS 33/7a4 Ha MOCTPOCHHUS HA H300paKEHUSIX
IPOCTPAHCTBEHHBIX QUTYD;

e (opMupoBaHHE YMEHHS ONEPUPOBATb OCHOBHBIMH TOHSATHUSIMH O
MHOT'OTpaHHHMKaX U TeJax BPAIICHUs U UX OCHOBHBIMU CBOWCTBaMH;

e OBJIQJICHUE  aNrOpPUTMAMH  pEIIEHUs]  OCHOBHBIX  THIIOB  3ajay;
dbopMupoBaHHE yMEHHUS MPOBOAUTH  HECIOXKHBIE JIOKa3aTelbHBIC
pacCcy X /eHUs B XOJ€ PELICHUS CTEPEOMETPUUYECKUX 3alad U 3a7ad C
HNPaKTUYECKUM COJIEP>KaHHEM;

e pa3BUTHE  MHTEUIEKTYaJbHBIX W  TBOPYECKUX  CIOCOOHOCTEH
o0Oyyaromuxcsi, MO3HABAaTEIbHONH  AKTUBHOCTH,  HCCIIEIOBATEIbCKUX
YMEHHM, KPUTUIHOCTH MBIIICHUS;



e (opmupoBanue GyHKIIMOHATBLHOM TPaMOTHOCTH, pEIEBaHTHOM
FEOMETPUU: YMEHHE paclo3HaBaTh MPOSBIECHUS TIE€OMETPUUYECKHUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX U MPU HU3YyYEHUU JAPYTUX YUYEOHBIX MPEAMETOB, MPOSBICHHUS
3aBUCUMOCTEN M 3aKOHOMEpPHOCTEH, (opMynupoBaTh HMX Ha SA3bIKE
TEOMETPUHU U CO37aBaTh FT€OMETPUUECKUE MOJEIIU, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI amnmapar Uil PEIeHHs] NPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, THTEPIPETUPOBATh U OLIEHUBATH MOJYyYEHHBIE PE3yJIbTaThI.

OTIMYUTENHEHON OCOOCHHOCTHIO MPOTPAMMBI SIBJISIETCS BKIIIOUEHHE B KYpC
CTEPEOMETPUU B Hayaje €ro M3y4eHHs 3ajady, pellaeMblX Ha YpOBHE
WHTYUTHUBHOTO MO3HAHMUSI, ¥ OTIPEICIEHHBIM 00pa30M OpraHu30BaHHasi paboTa HaJl
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAHWE MHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K
JNanbHENIIeMy U3YUYEHUIO PEMETa.

[Tpenmourenue oTAAETCSA HATISAIHO-KOHCTPYKTUBHOMY METOAY OOYYEeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCThH IMPEIMETHO-
IIPAKTUYECKON JEATENbHOCTH. Pa3BuTHME NPOCTPAHCTBEHHBIX NPEACTABICHUU Y
yUYalllUXcsi B Kypce CTEpPEOMETPUU MPOBOAMUTCS 3a CUET pelIeHUs 3a]ady Ha
CO3J]aHUE€  MPOCTPAHCTBEHHbIX 00pa3oB M  3aJady Ha  ONEPUPOBAHUE
IPOCTPAaHCTBEHHBIMH oOOpa3amu. Co3nanue oOpa3za MPOBOAUTCS C ONOPOM Ha
HarJsAHOCTh, @ ONEpUpOBaHHE OOpa3oM — B YCIOBUSAX OTBJICYEHHS] OT
HAIJISIHOCTH, MBICIIEHHOTO U3MEHEHHMS €r0 UCXOJHOTO COAEPIKAHMUS.

OcHOBHBIE coaepkaTeNbHble JTUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpanHukny, «IIpsiMble U TJIOCKOCTH B MPOCTpAHCTBE», «Tea BpalleHus»,
«BeKTOopbl M KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JIOTUUECKUX YMEHUN
pacnpenensieTcs HE TOJBKO IO COJAEP)KATENbHBIM JIMHUSM, HO W 1O ToJaM
00yueHHUs Ha YPOBHE Cpe/IHET0 00I1ero oopa3oBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOILEE MPEAMETHBIM PE3YJbTaTaM
OCBOEHHUSl pabodueil mporpamMmbl, pacHpele€HHbBIM 10 ToAaM OOy4YeHwus,
CTPYKTYPUPOBAHO TakuM oOOpa3oM, 4YTOOBl OBJAJE€HUE TE€OMETPUYECKUMU
NOHATUSMU U HaBBIKAMHU OCYLIECTBJISJIOCH IOCJIEA0BATEIBHO U MOCTYIATEIBHO, C
COOJIIOJIEHUEM TPUHIIUIA TPEEMCTBEHHOCTH, YTOObI HOBbIE€ 3HAHUS BKIIIOUAIIUCH B
OOIIyI0 CUCTEMY T€OMETPUYECKHX MpPEICTaBICHU O0Yy4aroUuxcs, pacuiupsis u
yriayousist €€, oOpa3yst MpoUHble MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

Ha uzyuenue reometpun otBoautcsa 2 yaca B Heaento B 10 kiacce u 1 gac B
Henemo B 11 kitacce, Bcero 3a jiBa rojia o0yuenus - 102 yueOHbIX yaca.



COAEPXKXAHHUE YYEBHOTI O KYPCA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CcTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTD,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHOoe pacnosiokeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECH,
napajulelIbHble M CKpelmmBarommecs npsmele. [lapamrensHOCTs NpAMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: MAapAJUIECIbHBIE MPSIMbIE B  IPOCTPAHCTBE;
NapajuIeNIbHOCTh TPEX MPSAMBIX; NAPAILIEIBHOCTh MPAMOM M IJIOCKOCTH. YTJIBI C
COHAIIPABJICHHBIMM CTOPOHAMM; YIOJ MEXIy IpPSAMBIMAU B IPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEN: [apaJljIeIbHbIC IIJIOCKOCTH; CBOMCTBA
napajuleNbHBIX TuIocKocTei. [lpocreiimne mnpocTpaHCTBEHHbIE (QUIYyphl Ha
IJIOCKOCTH: T€Tpa’dap, KyO, Mmapasuiesenume]]; HOCTpPOEHUE CEUCHH.

[leprieHIUKYISIPHOCTh NPSIMOM M TUIOCKOCTH: MEPIEHINKYJIAPHBIC MPSMbIC B
IIPOCTPAHCTBE, NPSAMBIE NapAJUICIbHBIE M MEPIEHAUKYISPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
MEPIEHAUKYJISIPHOW TIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YroJl MEXAY IPSIMOU U
IUIOCKOCTBIO;  JIBYIPAHHBIM  Yroj, JIMHEHWHBIM yrojJ JBYTPAHHOIO  yIJa.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSIHUE
OT TmpsAMOM 70  IUJIOCKOCTH,  MpoeKuuss  Gurypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh ~ IIJIOCKOCTEW:  NPU3HAK  IEPIECHIUKYJSIPHOCTH  ABYX
IIOCKOCTEN. TeopeMa 0 TPEX NMEPIEHANKYIIPaX.

MHOrorpaHHuKu

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PDAHHUKA, BBIIYKJIbIE
Y HEBBITYKJIBIE MHOTOI'PAHHUKH; Pa3BEPTKA MHOrOrpaHHuka. [Ipusma: n-yronpnas
IpU3Ma; TPAaHU U OCHOBAHUS MPU3MBL, NpsiMasi U HAKJIOHHAs MPU3MBbI; OOKOBas U
MOJIHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuielienunes; U ero cporcra. llupamupa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHUE MUPaMU/Ibl; OOKOBAs U MOJIHAsI TOBEPXHOCTh MUPAaMUJIbL; IPaBUIIbHAS U
yCeu€HHas MNHpaMyja. OJIEMEHTbl HOpu3Mbl M nupamuabl. lIpaBunbHbIE
MHOTOTPAaHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABUJIbHAS MpPU3MaA U
NpaBWIbHAS MHPAMUA; NPABUJIbHAs TPEYroJibHas MNHUpPaMHUAA W TNPaBUIbHBIN
teTpa’dap; KyO. IlpencraBieHre O MpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
nozieKkasip u ukocasap. CeueHus Mpu3Mbl U TUPAMUJIBL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPHUM B NHpaMUAaX, Mapajuielienunenax,
MIPAaBWJIbHBIX MHOT'OTPAHHUKAX.



Brruucienne 5SaeMEHTOB MHOTOTPAHHUKOB: pEOpa, AMAroHaNM, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM TMOBEPXHOCTU MPSIMON MPU3MBI,
IJIOMAh OCHOBAaHMA, TeopemMa O OOKOBOW IMOBEPXHOCTH TMIPSIMOM TMPHU3MBL.
[Tnomans OOKOBOM TMOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHON MUPaMUJIBI,
TeopeMa O IUlomaau yceu€éHHoM mnupamuabl. [loHstue 06 o0béMe. OOBEM
MAPAMU/IbI, TPU3MBL.

[TomoGueie Tenma B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMHU
MOBEpPXHOCTEHN, 00bEMaMU TTOAOOHBIX TEI.

11 KIIACC

Tesia Bpalmenus

HunmuHapuyeckas MIOBEPXHOCTD, oOpasytomue HIAHAPUIECKOU
MOBEPXHOCTH, OCh IWJIMHJIPUYECKON TMOBepXHOCTU. [lunmHnOp: ocHOBaHus u
OOKOBasi TMMOBEPXHOCTh, OOpa3yroIas W OCh;, IUIONIAJAh OOKOBOW W TOJHOMN
MIOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pa3yroliue KOHMYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOM MOBEepXHOCTH. KOHYC: OCHOBaHME M BepIIHA, 00pa3yromas
U OCh;, IUIOMAAh, OOKOBOWM ¥ TIOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
00pa3yrolre U BhICOTa; OCHOBAHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IAUAMETpP; IJIOMIAb MOBEPXHOCTU C]ephl.
B3aunmMHoe pacnosnoxkenue chepbl U MIOCKOCTH; KacaTelbHasi TNIOCKOCTh K cdepe;
I0MAAbL ChEpH.

N300paxenue Tea BpalleHus Ha II0CKOCTH. Pa3BépTka numuHapa 1 KoHyca.

KoMOuHanum Ten BpalieHuss UM MHOTOIPAaHHUKOB. MHOTOIpaHHUK,
onucaHHbIM oOkoJI0 cdephl; chepa, BOMCaHHAsT B MHOTOIPAHHUK, WM TEJO
BpalllCHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tem. Teopema 06 00BEME
OpSIMOYTOJIBHOTO Tapajjenenumneaa u ciaeactsus u3 He€. OO0BbEM LMIMHIpA,
KoHyca. O0BEM 11apa u 1IoIaab chephl.

[TonoGueie Tena B mnpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOHIAAsIMU
NOBEPXHOCTEH, 00bEMaMHU MOTOOHBIX TEN.

Ceuenuss wmwiMHapa (DAapaJUIebHO M NEPHEHAMKYISIPHO OCH), CEUYECHHS
KOHyca (mapajuieJIbHO€ OCHOBAHHMIO M MPOXOJAIEe 4Yepe3 BEpIIMHY), CEYEHUs
nrapa.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha muiockocTu 1 B mpocTpaHcTBe. CI0KeHUE U BEIYUTAaHHE BEKTOPOB.
YMHOKeHue BeKTopa Ha yucio. PasnoxeHne BeKTopa mo TpéM HEKOMILJIaHAPHBIM
BekTopaM. [lpaBuno mapamnenenunena. Pemienwe 3agad, CBS3aHHBIX C
OpUMEHEHUEM TpaBwil JACHCTBUM C BekTopamu. IIpsimoyroisibHas cucrema



KoopauHaTt B mnpoctpaHcTBe. Koopmmnatel BekTopa. Ilpocreimme 3amaun B
KOOpJMHATax. YTroa Mexay BekTopamu. CKajasipHOE MNPOU3BEIEHHUE BEKTOPOB.
Brrunciienne yrioB Mexay NpsMbBIMH U INIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METOJI IIPY PELICHNN F'€OMETPUYECKUX 3a1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl yuyeOHOro TMpeameTa
«Marematukay XapakTepu3yloTCs:

I'paxianckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKIAAHCKOMN MO3UIIUU 00YUYaIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO YJi€Ha POCCHMCKOrO0 OOIIECTBa, MPEACTABICHUEM O
MaTeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHHUS PA3JIUYHBIX CTPYKTYp, SIBJICHHIA,
NpoIeAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl MU TIp.), YMEHHUEM
B3aMMOJICUCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMU U Ha3HAYCHUEM.

IIarpuoTnyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TPAXKIAHCKON MIACHTHYHOCTH, YBOKCHHUSI K
MPOIIJIOMY U HACTOALIEMY POCCUMCKON MaTEMATUKH, IICHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKON MaTeMaTU4eCKOW IIKOJIbI,
K HCIOJIb30BaHUIO ATHX JOCTHKEHMH B APYTHX HayKax, TEXHOJOTHUSX, chepax

SKOHOMHUKH.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
OCO3HaHUEM JTyXOBHBIX LEHHOCTEH pOCCHIICKOTO HapoJa;

c(hOpMUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHUS, HSTUYECKOrO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JIOCTUKEHUI HAyKHU U JIEATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMIHOTO BKJIAJa B IOCTPOCHUE YCTOMYHBOTO OYIYIIEro.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHPY, BKIIOYAs ICTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajay, pELICHNH, paccyXICHUN;
BOCIPUUMYHMBOCTBIO K MATEMaTUYECKUM aCIleKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO yMEHHUS TPUMEHATh MaTEMaTUYECKHWE 3HaHUSA B
MHTEpecax 3J0pOBOT0 U 6€30macHOro 00pasa *KU3HU, OTBETCTBEHHOTO OTHOILEHUS
K CBOEMY 3J0POBBIO (3I0pOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHU U

OT/IbIXa, peryssipHast buznueckas aKTUBHOCTB); ¢duznyeckoro
COBEPILIEHCTBOBAHUS, npu 3aHATHUAX CIIOPTHUBHO-03/I0POBUTEIBHOM
JesITeTIbHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTH TPYAOJIOOWS; MHTEPECOM K
paznuyHbiM  chepaMm  TPOPECCHOHAIBHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpILIATh OCO3HAHHBIA BBIOOP
Oynymei mnpodeccur U peanr30BbIBATH COOCTBEHHBIE KU3HEHHbBIC IJIAHBI;



TOTOBHOCTBIO U  CIIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
CaMOOOpa30BaHUI0 HA MPOTSHKEHUM BCEM KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHUIO B PEIICHUU MTPAKTUUECKUX 33/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH.

IK0JIOrHYecKoe BOCIIUTaHHE:

c(hOPMUPOBAHHOCTHIO HKOJOTHUYECKON KYJIbTYpPbl, MOHUMAHHUEM BIIUSHUS
COLHAIBHO-OKOHOMUYECKHUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLMAJIBHOU
Cpenmpl, OCO3HAaHHMEM TJIOOATBHOTO XapaKTepa JKOJOTHYECKUX  IMPOoOJeMm;
OpPUEHTAIlMEd Ha NMPUMEHEHHWE MAaTEMaTUYECKHUX 3HAHUM ISl pEIIeHUs 3ajad B
00JIaCTH  OKpYXarolieil cpeapl, IUIAaHUPOBAHUSI TOCTYIIKOB U OICHKH HX
BO3MO>KHBIX MMOCJIEACTBUN JIsI OKPYKAIOIIEU CPEIBI.

LleHHOCTH HAYYHOTO MO3HAHUSA:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM H  OOIIECTBEHHOM  MPAKTUKH, IMOHUMaHUEM
MaTeMaTHYECKOW HayKH Kak c]epbl 4YenoBEeYeCKOW MJesATEeNbHOCTH, JTaroB €&
pa3BUTHS M 3HAYUMOCTH JJIS PA3BUTHUS LMBWIM3ALMHU; OBJAJCHUEM SI3BIKOM
MaTeMaTUKU U MaTeMaTU4YECKOW KyJIbTypOW KakK CpEICTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYHIECTBIIATh MPOEKTHYID U HCCIEI0BATENIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJbTaThl OCBOCHMSI MPOTPAMMbl Y4EOHOTO MpeaMera
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OeliCMEUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
0elicmeusaMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeUCTEUIMU.

1)  Vuusepcanvuvie  nosmaeamenwvmvle  Oeticmsus,  obecneuusaom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWUXcs (0ceoeHue
Memooo8  NO3HAHUSL ~ OKpYJHCAlowWe20  Mupa,  NpUMeHeHue  J102U4eCKUX,
UCCe008ameNbCKUX onepayull, yMeHuti pabomams ¢ ungopmayueti).

Bba3oBble JJornueckue geiicTBUA:

e BBIBIISTH U XapaKTEPU30BaTh CYLIECTBEHHbIE MPU3HAKA MAaTEMaTUYECKUX
00BEKTOB, TOHATHUN, OTHOIICHUNW MEXIy MOHITHAMU; (HOPMYyITHUPOBATH
OTIpeNIeTICHUsI ~ TMOHATUN, YCTAHABIMBATH CYIICCTBEHHBI  IMPU3HAK
KJaccuduKalu, OCHOBaHUs i1 OOOOIEHUS U CpPaBHEHUS, KPUTEPUU
IIPOBOJIMMOTI'0 aHAJIN3a;

e BOCIpPUHUMATH, (OpMyIHpOBaTH U  MNpPeoOpPa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbIE W OTpPUIIATEIbHBbIC, CAWHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIC;

e BBIBIATH  MaTeMaTUYECKHUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTtuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX W YTBEPKIACHUSIX;



npemsiaraTh  KpUTEPUM  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HWCIIOJH30BAHUEM 3aKOHOB JIOTHKH, JEAyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUEHHH 110 aHAIOTUH;

e TMPOBOJUTH CaMOCTOSITEIIbHO JI0Ka3aTeNbCTBA MaTEMaTUYECKUX
YTBEPKJICHUM (TPSMBIE U OT MPOTHUBHOTO), BBICTPAUBATH apTyMEHTAITUIO,
MPUBOJUTH TPUMEPHI U KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJBL;

e BBIOMpaTh croco0® pemieHus yuyeOHOM 3adauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOUpATh HauboJee MOAXOMAUMI ¢ y4ETOM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBaTeIbCKUE 1eHCTBUA:

e HCIOJb30BAaTh BOMPOCHI KaK MCCJIEAOBATENbCKUI MHCTPYMEHT MO3HAHUS;
dbopmynarpoBaTh BOMNPOCH], (UKCUPYIOLIME MPOTUBOpEUUe, Mpodiemy,
yCTaHABIMBAaTh HWCKOMOE€ W  JaHHOE, (OpMHUPOBATH  THIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTH4YEeCKOTO
00beKTa, SIBJICHUS, MPOLECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIY
00beKTaMu, SIBJICHUSIMU, TIPOIIECCAMH;

e CaMOCTOSITENHPHO (HOPMYITHPOBATH OOOOIICHUSI M BBIBOJBI TIO pE3yIbTaTam
MPOBENEHHOTO HAOIIO/ICHUS, HUCCIEIOBaHUS, OLICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 0000IICHUI;

e TMPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATh
MIPEATNOJIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

e BBIBISTH ACPUUUTH UHGOPMALIMH, JAaHHBIX, HEOOXOJIMMBIX HJisi OTBETa
Ha BOIIPOC U ISl pEUICHUs 3a]1a4u;

e BBIOMpaTh UWH(POpPMAIMIO W3  UCTOYHUKOB  PA3IUYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATH MH(POPMAITHIO
Pa3TUYHBIX BUJOB M (JOPM MIPEACTABICHIS;

e CTPYKTYpUpOBaTh MH(GOpPMAIINIO, IPEICTABIATh €€ B Pa3IMyHbIX (hopmax,
WUTIOCTPUPOBATH Tpaprueck;

e OIICHUBATH HaAEKHOCTD uHbOpMaIuu 1o CaMOCTOSITEIIEHO
chopMyITUPOBAHHBIM KPUTEPHUSIM.

2)  VHuueepcanvubie KOMMYHUKamu@Hwvle Oelicméus,  o0becneyusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0uenue:



BOCIpUHUMATh H  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIENSIMU OOIICHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHHsI B YCTHBIX U NMHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
X0y pelIeHus 3a1a4i, KOMMEHTUPOBATH MOJTY4YECHHBINH PE3yibTaT;

B X0/i€ 00CYKJIeHHA 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI,
npo6JieMbl, perraeMoi 3a/1auu, BICKa3bIBaTh HJI€U, HAIICJICHHbIE Ha TIOUCK
pEIIEHUs; COIMOCTABJIATH CBOM CYXIEHHUS C CYXICHUSIMU JIPYTHX
YYaCTHHUKOB JHajiora, oOHapyXUBaTh Pa3IU4Me U CXOJICTBO MO3UIMI; B
KOPPEKTHOH Gopme HopMyTHpoBaTh Pa3HOIJIACHS, CBOM BO3PAKEHHUS;
OpEACTaBIATh  pe3yjibTaThl  pELIeHWs  3aJadd,  OKCIEPHUMEHTa,
UCCIIEJIOBaHMsI,  TPOEKTa;  CAMOCTOSITETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3CHTAMU U OCOOEHHOCTEN ayIUTOPUH.

CoTpyaHuvecTBo:

3)

NOHMMAaTh W WCIOJB30BaTh  MPEUMYIECTBA  KOMAHIHOHM U
WHUBUTyaIbHON pabOThI pU pENIeHUH YU4eOHBIX 3a/1a4; IPUHUMATH 11e7Th
COBMECTHOUM JEeATEIBHOCTH, IUIAHHUPOBATh OPTaHHU3AIMI0 COBMECTHOM
paboThI, paclipeAesaTh BUABI pabOT, JOTOBaApPUBATHCS, 00CYKIATh MPOIECC
U pe3yibTaT paboThl; 0000111aTh MHEHHUS HECKOIBKUX JIIOJICH;
y4acTBOBATh B I'PYIIOBBIX (popMax paboThl (00CYyK1eHHS, 0OOMEH MHEHUM,
«MO3TOBBIE IITYPMBD» W WHBIE); BBIMOJHATH CBOIO YacThb pabOTHl M
KOOPJIMHUPOBATh CBOW JICUCTBHSI C JPYTUMH UWIEHAMHA KOMAaH/IbI,
OIICHWBATh KAa4eCTBO CBOETO BKJIaJa B OOIIMA TPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHHKAMH B3aUMO/ICHCTBUSI.

Vuueepcanvuvie  pecynamuenvie  Oeticmesusl, obecneuusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCU.
Camoopranusanus:

COCTAaBJIATH IJIaH, AJITOPUTM PELICHUS 3a]1a4i, BRIOUPATh CIIOCO0 pelleHus
¢ y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUN C YYETOM HOBOU
uHbOpMaInu.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMH TO3HABATEIbHOW pediaekcun Kak OCO3HAHHS
COBEpIIAEMbIX JIEUCTBUI U MBICTUTEIBHBIX MPOILECCOB, UX PE3YIHTATOB;
BJIQJIETh CHOCOOAMM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Iporecca U
pe3yJibTaTa peleHusl MaTeMaTHIeCKOHN 3a/1auu;

NpEABUJIETh TPYIHOCTHU, KOTOPbIE MOTYT BO3HHKHYTh NpPH PEUICHUU
3a/laud, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB, JJAHHBIX, HAUJACHHBIX OLINOOK, BBISBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa ILEIU M YCIOBHSIM, OOBICHITH
IIPUYUHBI JTOCTHKECHUS WIM HENOCTH)KEHHUS PE3YJIbTAaTOB JEATEIIBHOCTH,
HAXOAHUTh OIIHUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI
10 KJTACC

OnepupoBatTh MOHATUSIMU: TOUKA, MPAMasi, IIIOCKOCTb.

[IpUMEHSATh aKCHOMBI CTEPEOMETPUM M CJCJACTBUS W3 HUX MPU PEIICHUH
Tr€OMETPUYECKUX 3a/1a4.

OnepupoBaTh NOHATUAMU: MAPATIIETBHOCTh U MEPIEHIUKYIISPHOCTD MPSIMBIX
U TNIOCKOCTEM.

KnaccupunupoBats B3aMMHOE PACMOJIOKEHHUE TPSMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: JABYIPAHHBIM YroJi, TpaHU JBYTPAHHOIO YIJIa,
pebpo ABYTrpaHHOTO yrja; JUHEHHBIM YroJl JBYTPAHHOTO YTIJIa; rpajycHas mepa
JIBYTPaHHOTO yTJIa.

OnepupoBaTh TMOHATHSMU: MHOTOIPAHHUK, BBIMYKJIBIA W HEBBIMYKIIBIHA
MHOT'OTPaHHHUK, JIEMEHTHI MHOTOIpaHHUKA, TPaBUIIbHBI MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOTPaHHUKOB (MUpamMujia; IMpU3Ma,
PSIMOYTOJIBHBIN TIapaJIJIeNIeTHIIe I, KyO).

Knaccudummposatsb MHOTOTPaHHUKH, BEIOHMpAs OCHOBAaHUS TUIS
Kiaccupukanu (BBIMYKJIbIE W HEBBINYKJIbIE MHOTOTPAHHHUKU, IPaBUJIbHbBIC
MHOT'OTPaHHUKH; MPSAMbBIC U HAKJIOHHBIE TIPU3MBbI, TTapalIeJICIIUIICbI).

OnepupoBaTh MOHITUSIMU: CEKYIIas IJIOCKOCTh, CECUEHHE MHOTOTPAaHHUKOB.

OOBSACHITH TPUHIUIIBI TOCTPOCHUSI CEUYEHUM, UCTIOJIBb3YSI METOJ CJIE/IOB.

CTpouTh CE€UEHHMS MHOTOTPAaHHHUKOB METOJOM  CJICIOB,  BBITOJHATH
(BBIHOCHBIEC) TUIOCKHE YEPTEKU HU3 PUCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpxy, COOKY, CHH3Y.

Pemate 3a1aun Ha HAXOXKJIEHUE TEOMETPUUECKUX BEJIMUMH 1O 00pas3aM Win
aIropuT™MaM, NPUMEHSAS HU3BECTHbIC AHAIUTHYECKHE METOAbl NpPU PEUICHUU
CTaHJIAPTHBIX MAaTEMAaTHYECKUX 3a/a4 Ha BBHIYUCIICHUE PACCTOSHHUN MEXITY ABYMS
TOYKaMH, OT TOYKH JO TPSAMONM, OT TOYKH [JI0 IUIOCKOCTH, MEXIY
CKPEIIHUBAOIIUMUCS MTPSIMBIMH.

Pemate 3a1aun Ha HAXOXKEHHUE TEOMETPUUECKIX BEJIMYUH IO 00pa3iaM Hiin
aIropuT™MaM, NPUMEHSAS HW3BECTHbIC AHAIUTHYECKHE METOAbl MpPU PEUICHUU
CTaHJAPTHBIX MaTeMaTHYECKUX 3aJad Ha BBIYUCICHHUE YIJIOB  MEXIY
CKPCIIMBAIOIIUMHUCS MPSIMBIMH, MEXAYy TMPSIMONM W  IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMM, IByTPAHHBIX YTJIOB.



Boruncnsate 00BEMBI M MJIOMAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
nupaMua) € TpUMEHEHHEM (QOpMyJ; BBIUUCIATH COOTHOILIEHHUS MEXIY
IUIOHIA/IIMU TTOBEPXHOCTEN, 00bEMaMH MOO0OHBIX MHOTOIPAaHHUKOB.

OnepupoBaTh NOHATHAMHU: CHMMETPUS B IIPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (UTYPBI.

W3Bnekatb, mpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HH(MOPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTekax U
PUCYHKaX.

ITpumensaTh reomeTpuueckue (HaKkTbl Ui PELIEHHUS] CTEPEOMETPUUYECKUX
3a/1a4, NMPEeANoJaraloluX HECKOJIbKO [IaroB PELICHM, €CIU YCIOBHS IPUMEHEHUS
3aJlaHbl B ABHOM (hopMe.

[IppuMeHATs NpPOCTEHIINE NPOrpaMMHBIE  CpPEICTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoauTH HpUMEPB MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOLE U
JKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPHUH B UCKYCCTBE.

[IpyMeHATh MOJTYyYEHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH pPEAJbHBIC
CUTyallUh W IPUMEHATh HW3YYEHHBIC IIOHATHS B IPOLECCE IOUCKA PEIICHUS
MaTeMaTHYeCKU C(OPMYJIMPOBAHHONW IPOOJIEMBI, MOJAEIUPOBATH PEAJbHBIC
CUTyallUM Ha S3bIKE TIEOMETPUM, HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHSATHI U TeopeM, amnmnapara aireopsl; pemarhb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T'€OMETPUUECKUX BEJINYMH.

11 KJTACC

OmnepupoBaTh MOHATUAMHU: IWIMHAPUYECKAs IOBEPXHOCTb, 00pa3yrolue
[IMHAPUYECKON  TOBEPXHOCTH;  LWJIMHAP;  KOHUYECKas  IOBEPXHOCTh,
o0pa3yrolne KOHHYeCKO! MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

Pacnio3znaBath Tena BpaieHus (UIMHAP, KOHYC, cepa u map).

OOBACHATH CIOCOOBI MOTYYEHUS TEJ BpAILICHUSI.

KnaccudunupoBaTs B3aMHOE pacroyioxeHue cepbl U MI0CKOCTH.

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

Bbruncnsate  00bEMBI M TUIOIIAJM  TOBEPXHOCTEH Tel  BpalleHWS,
reOMETPUUECKUX TeJ C MPUMEHEHNEM (OPMYIL.

OnepupoBaTh TOHATHUSMH: MHOTOTPAaHHHMK, BIIMCaHHBII B cdepy ¥u
ONMMCaHHBIN OKOJIO cdephl; cdepa, BOUCAHHAsT B MHOTOTPAHHUK WM TEJO
BpalllCHUS.

BbIUnCISATE COOTHOIICHUSI MEXIY TUIOMIAJSMH TOBEPXHOCTEH U 00BEMaMu
MOJIOOHBIX TEJI.



N300paxaTh u3ydaemble (QUIypbl OT PYKHM U C NPUMEHEHHEM MPOCTHIX
YEepTEKHBIX UHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TNTIOCKUE YEPTEKU U3 PUCYHKOB MIPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHHU TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHOPETUPOBATH M MpeoOpa3oBbIBaTh HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTekKax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BpInosHATE [EUCTBUSA CIOKEHUST BEKTOPOB, BBIYUTAHHUS BEKTOPOB U
YMHOKEHHSI BEKTOPA Ha YUCI0, OOBACHSITh, KAKUMHU CBOMCTBAMHU OHU 00JIaJIalO0T.

[IpuMeHsTh paBUIO MapajuieIenuIea.

OnepupoBaTh NOHATHAMU: IEKAPTOBBI KOOPJIAWHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXIY
BEKTOPAaMU, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBHI.

Haxonutb cymMMy BEKTOPOB M MPOU3BEIECHUE BEKTOPA HA YHUCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJSIpHOE MPOU3BEIECHUE, pACKIAAbIBaTh BEKTOp MO JIBYM
HEKOJJIMHEAPHBIM BEKTOPAM.

3agaBaTh INIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPIUHAT.

[TpumensTe TeomeTpuyeckue (aKTbl IS PELICHUS CTEPEOMETPUUYECKUX
3aJ1a4, MPEANOJaratoluX HECKOIbKO [AroB PEIICHHUs], ECIH YCIOBUS TPUMEHEHUS
3a/1aHbl B IBHOHU (hopme.

Pemare mpocreiiimme reoMeTpuuecKkue 3aaud Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/IA.

Pemate 3amaum Ha JOKAa3aTeabCTBO MAaTEMAaTHYECKUX OTHOIICHHH U
HAX0XkJI€HWE TeOMETPUUECKUX BEJIMYMH M0 00pa3iaM Wi allfOpUTMaM, MPUMEHSs
W3BECTHBIE METO/IbI IIPU PELICHUH CTAaHAAPTHBIX MATEMATUYECKUX 3a1a4.

[IpyuMeHATh MpPOCTEWIINE NPOrpaMMHBIE  CpPEICTBA UM AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUYECKHX 3a/1a4.

[IpuBoaMTH NpUMEPHl MATEMATUYECKHUX 3aKOHOMEPHOCTEH B MPUPOJAE U
YKU3HH, PACIIO3HABATH MIPOSIBJIEHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBIE 3HAHWS HA MPAKTUKE: aHAJIU3UPOBATH pPEaJbHBIC
CUTyallUn W TPUMEHSTh W3YUYCHHBIC IOHATHUS B TMPOLECCE IMOUCKA PEHIEHUS
MaTeMaTH4eCcKu C(HOPMYIHPOBAaHHOW MPOOJIEMBbI, MOJAEIUPOBATh pPEasbHBIC
CUTyallUM Ha S3bIKE T[EOMETPHUM, MCCIENI0BAaTh IIOCTPOEHHBIE MOJEIU C
UCITI0JIb30BAaHUEM F€OMETPUUYECKUX MOHSATUI U TEOpeM, anmnapara ajareopbl; pemarhb
MIPAKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOK/ICHUEM T€OMETPUUECKNUX BEJINYMH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Koutpoabsubie IIpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypchl
bu6mmoreka [IOK
1 B 1
BEACHHE B CTCPCOMETPHIO 0 https://m.edsoo.ru/1¢209e37
) [IpsiMbIe ¥ TIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubanorexa [HOK
[TapayienbHOCTB IPSAMBIX U IIJIOCKOCTEMN https://m.edsoo.ru/1¢209e37
3 [lepneHquKyISApPHOCTD NPSAMBIX U 12 bubmmoreka [JOK
TJIOCKOCTEM https://m.edsoo.ru/1¢209e37
Bbu6nmuoreka [JOK
4 VYTl MeXAy NPSIMBIMU U TTIOCKOCTSIMU 10 1 hitps://m.cdsoo.ru/l 209¢37
bu6mmoreka [IOK
> MuororpatHHKi1 1 ! https://m.edsoo.ru/1¢209e37
. bu6mmoreka [IOK
6 OOBEMEI MHOTOrpaHHHKOR ? ! https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHME: CeUeHUsI, paCCTOSIHUS U YIJIbI 4 1 bubmorexa HOK
p ' P r https://m.edsoo.ru/1¢209¢37
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 5 0



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 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHHe pa3aesioB U TeM uudpoBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchbl
but6mmoreka [IOK
Tena spauenus 12 https://m.edsoo.ru/1¢209¢37
N but6mmoreka [IOK
1
ObbEmb1 TeN > https://m.edsoo.ru/1¢209e37
BekTophl 1 KOOPAUHATHI B IIPOCTPAHCTBE 10 1 buGnnorexa LIOK
P P poctp https://m.edsoo.ru/1¢209e37
[ToBTOpenue, 06001IeHNE, 7 | but6mmoreka [IOK
cucTeMaTHu3alus 3HaHu https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 3 0



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

IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontponbnbsie IlpakTnyeckue
n/n Bcero u3yuyeHusi  oOpa3oBaTejibHbIE
padoThI padoTsI
pecypchl
OCHOBHBIE TIOHSITHSI CTEPEOMETPHH:
TOYKa, MpsMasi, III0CKOCTh,
npocTpancTBo. IIpaBuia
1 1/1506 Ia).)KeHI/DI Ha pI/IC Kax: 1 bubmorexa [TOK
P pueyH o https://m.edsoo.ru/aecc77cd
M300paKeHUS TIOCKOCTEH,
MapajuieIbHbIX MPSAMBIX (OTPE3KOB),
CEpeIUHBI OTPE3Ka
ITonsaTHA: nepecekaromuecs
2 IJIOCKOCTH, TepeCeKarouecs mpsamMast 1 bubmorexa HOK
- TP p https://m.edsoo.ru/2d8a9¢99
1 TJIOCKOCTh
[TonsTus: nepecexaronuecs
3 TJTIOCKOCTH, TIEPECEKAIOIIUECs IpsiMast 1 bubmorexa [TOK
- T1ep p https://m.edsoo.ru/db685¢73
1 TJIOCKOCTh
3HaAKOMCTBO C MHOTOTPaHHHKAMHU,

4 n300pakeHue MHOTOTPaHHUKOB Ha 1 bubanorexa HOK
PUCYHKaX, Ha NPOEKIIMOHHBIX https://m.edsoo.ru/a63959ed
gepTexax
HauanpHabie cBenenus o kyoe u

5 HAPaMUIE, UX PA3BEPTKU U MOJEIN 1 buGnnorexa LIOK

P » 11X passep ’ https://m.edsoo.ru/b30dff38
CeueHrst MHOTOTPAaHHUKOB
Bbu6nmuoreka [JOK
6 HauanbHuble cBegeHUs 0 KyOe U 1
Y https://m.edsoo.ru/3d8fd32



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
https://m.edsoo.ru/3d8ffd32

IApaMUJIe, X pa3BEPTKU U MOJIEIIH.
CeyeHnst MHOTOIPaHHUKOB

[ToHsaTHE 00 AaKCHOMATUYECKOM

7 MMOCTPOCHUU CTEPEOMETPHUH: aKCHOMBI bubmorexa HOK
P p pHiL: https://m.edsoo.ru/Occ5céfe
CTEPEOMETPHUU U CIEACTBUS U3 HUX
[TonsiTre 06 aKCHOMATUIECKOM
8 MOCTPOEHUH CTEPEOMETPHUH: AKCUOMBI bubmorexa HOK
P p pHit: https://m.edsoo.ru/239¢8cb4
CTEPEOMETPHUU U CIEACTBUS U3 HUX
[TonsiTre 06 aKCHOMATUIECKOM
9 MOCTPOEHUH CTEPEOMETPHUH: AKCUOMBI bubmorexa [TOK
P p pHit: https://m.edso00.ru/65¢6b106
CTEPEOMETPHUH U CIICICTBUA U3 HUX
[TonsiTHEe 00 aKCHMOMATHYECKOM
10 MOCTPOEHUH CTEPEOMETPHUH: AKCUOMBI bubmorexa [TOK
p P PHH: https://m.edsoo.ru/258fc245
CTEPEOMETPHUH U CIICICTBUA U3 HUX
B3auMHOe pacnonoxeHue npsmbIx B
1 IIPOCTPAHCTBE: NEPECEKAIOLINECS, bubmmoreka [IOK
MapajuieIbHbIE U CKPEIIUBAIOIIUECS https://m.edsoo.ru/1a2520t6
MpsMbIE
[TapanienbHOCTh IPSIMBIX U
IJIOCKOCTEMN B IMTPOCTPAHCTBE:
12 napajuieibHbIE PSIMBIEC B bubmorexa HOK
P P .. https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; MapaIeIbBHOCTh TPEX
MPSAMBIX
[TapannienbHOCTh IPSIMBIX U
13 IJIOCKOCTEN B IMTPOCTPAHCTBE: bubanorexka HOK
[TapannensHOCTH NPSIMOU U https://m.edsoo.ru/ee1d19b9
TJTIOCKOCTH
bu6mmorexka [IOK
14 VYIIIBI C COHANPABIEHHBIMU

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



https://m.edsoo.ru/0cc5c4fe
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https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
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CTOpOHAMHU

15 Yron Mexay npsMbIMHU B bubanorexa HOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay nNpsIMbIMU B bubmmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 ITapannenpHOCTH MIOCKOCTEM: bubmmoreka [IOK
rapajuieNIbHbIE INIOCKOCTU https://m.edsoo.ru/2e18255
18 CaoiicTBa napajyyieNbHBIX TIOCKOCTEH bubnmoreia LIOK
P https://m.edsoo.ru/e504d656
[Ipocreiiine npocTpaHCTBEHHBIE
19 (burypsl Ha MIOCKOCTH: TETPad Bubmiorexa LIOK
P - TeTPasap, https://m.edsoo.ru/4a28dc02
KyO, mapayienenumne;y
bu6mmoreka [IOK
2 IT i
0 OCTPOCHHE CCACHHH https://m.edsoo.ru/1d434d0f
bu6mmoreka [IOK
21 IT i
OCTPOCHHE CCACHIH https://m.edsoo.ru/ec26feSd
KonrponsHast pabora o Teme
2 "IIpsiMble U TUIOCKOCTH B bubmmoreka [IOK
npoctpaHcTse. [lapauiensHOCTh https://m.edsoo.ru/9a0a9e56
MPSIMBIX U IJIOCKOCTER"
[TeprieHAMKYASAPHOCTD NPAMOUN U
23 HJI(I:CKOCHTH'};Ie pneH UK IJ)ISI HbIE bubmmoreka LIOK
 ICPHICHIHKY AP https://m.edsoo.ru/b19f6a5d
MpsIMbIE B IPOCTPAHCTBE
24 [Ipsimbie napauiebHbIE U bubanorexka HOK
MEPIEHANKYIAPHBIE K IIOCKOCTH https://m.edsoo.ru/0ac11c95
’s IIpsimble napasuienpHble U bubmmoreka [IOK
MEPIEHANKYIAPHBIE K IIOCKOCTH https://m.edso0o.ru/ba545966
26 [Ipu3Hak nepneHIuKyJIsSpHOCTH bubmmoreka [JOK



https://m.edsoo.ru/fe733862
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IIPSIMOM U TNIOCKOCTHU

https://m.edsoo.ru/f85bfc46

7 [Ipu3Hak nepneHIuKyJIIPHOCTH bubanorexa HOK
IIPSIMOM U TNIOCKOCTH https://m.edsoo.ru/79165d15
)3 Teopema o npsimoit bubmmoreka [JOK
MEePNEeHANKYISIPHOMN MIJIOCKOCTH https://m.eds00.1ru/635¢5087
29 Teopema o npsimoit bubmmoreka [IOK
MEPIEHAUKYISIPHOMN IIJIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o ipsimoit bubanorexa HOK
MEPIEHIUKYISIPHON IIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnenauKynsp U HaKJIOHHBIE!
31 a(iTOﬂiI/IGYOT IT)OqKI/I 0 IUTIOCKOCTH buommorexa LIOK
p ? ’ https://m.edsoo.ru/33c477d3
paccTostHuE OT MPSMOM J0 MIOCKOCTH
[TeprieHAUKYSIp ¥ HAKJIOHHBIE:
32 aCPCToinI/IeYOT IT)quI/I 0 TIOCKOCTHU bubmorexa [TOK
P ? ' https://m.edsoo.ru/66fefadd
paccTostHuE OT MPSIMOM J0 MIOCKOCTH
[TeprieHAUKYSIp ¥ HAKJIOHHBIE:
33 anCTOHiI/IeyOT IT)quI/I 0 TUTIOCKOCTH bubmmorexa [OK
P ? ’ https://m.edsoo.ru/a5b7b8e3
paccTostHUE OT MPSMOM J0 MIOCKOCTH
[lepnenquKynsp U HaKJIOHHBIE:
34 anCTOHiI/IeyOT IT)quI/I 0 TUTIOCKOCTH bubmmorexa [TOK
P ? ’ https://m.edsoo.ru/dbee22bc
paccTostHUE OT MPSMOM J0 MIOCKOCTH
15 VYTIIbl B IPOCTPAHCTBE: YIOJ MEXIY bubmmoreka [JOK
MPAMOU U TIIOCKOCTHIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroj, JUHEHHBIN yroi bubmmoreka [IOK
JABYIPaHHOIO yrjia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yTOJ, JUHEHHBIA YTOJl bubanorexka HOK
JABYIPaHHOIO yrjia https://m.edsoo.ru/c7¢777ed
38 [TeprieHANKYASAPHOCTD MIIOCKOCTEM: bubmuorexa [JOK



https://m.edsoo.ru/f85bfc46
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https://m.edsoo.ru/635c5087
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IIPU3HAK NEPIECHAUKYIIIPHOCTH ABYX

https://m.edsoo.ru/ec3e2da3

IIJIOCKOCTEN
[lepneHUKYISAPHOCTD IIIOCKOCTEM:
39 HpII/:E}HaK HGI})IHGEI[HKyJISIpHOCTI/I JBYX bubnmorexa LHOK
& https://m.edsoo.ru/ed9¢2a8e
IJI0CKOCTEN
[TeprieHANKYASAPHOCTD MIOCKOCTEM:
40 MPU3HAK NEPIEHIUKYIIPHOCTH ABYX bubmorexa HOK
& https://m.edsoo.ru/ba75dc57
IJI0CKOCTEN
41 Teopema o TpEX NepHEeHIUKYIApax bubmorexa HOK
https://m.edsoo.ru/e4972cdc
42 Teopema o0 Tpéx neprneHauKyspax bubmmorexa LHOK
https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx neprneHauKyspax bubnmorexa LHOK
https://m.eds00.1ru/91246736
KonrtponsHas pabora o Temam
44 "IlepneHIUKYISIPHOCTD NPSMBIX U bubnuoreka [IOK
mockocTeil" u "Yriasl MexIy https://m.edsoo.ru/5b971ef3
IPSIMBIMU U TUIOCKOCTSIMH"
[lonsiTHe MHOTOTrpaHHUKA, OCHOBHBIE
3JI€MEHThl MHOTOTpaHHUKA,
45 BBIMTYKJIbIE U HEBBIMTYKJIbIE bubmmorexa [OK
. https://m.edsoo.ru/2d24e873
MHOT'OTPaHHUKH; pa3BEPTKA
MHOT'OTpaHHUKA
[Ipusma: n-yronpHas npu3Ma; rpaHu 1
46 OCHOBAHMS IIPU3MBI; IpsAMast U bubanorexka HOK
HaKJIOHHAsI IPU3MbI; OOKOBast U https://m.edsoo.ru/b4ad63ad
MOJIHAsI TOBEPXHOCTH MPU3MBI
47 [Tapannenenunen, NpAMOYTroJIbHBII bubanorexka HOK

MapajiesienuIe U ero CBOMCTBa

https://m.edsoo.ru/8a7be683
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48

IIupamuza: n-yrosibHas nupammuaa,
IPaHU U OCHOBAaHUE MTUPaAMUJIBbL;
O0KOBas U MOJIHAS! TOBEPXHOCTh
MAPaMU/Ibl; IPABWIbHAS U yCEUEHHAs
nupamuaa

Bbu6nmuoreka [JOK
https://m.edsoo.ru/fblcd0as

49

[TpaBuIIbHBIE MHOTOTPAHHUKU:
HOHSTHE PABHIBHOTO
MHOT'OTPaHHHKA; TIPaBUIIbHAS TIPH3Ma
¥ [IpaBUJIbHAS TUPAMUIa; TPABUIIbHAS
TPEYroJibHas MUPaMULA 1
NPaBUIIBHBIN TETPasdap; KyO

Bbu6nmuoreka [JOK
https://m.edsoo.ru/074c8865

50

[IpencraBienue o MpaBUIbLHBIX
MHOTOTpaHHHUKaX: OKTaIp,
JOJEKa’Ap U UKOCAdIP.

Bbubnmuoreka [JOK
https://m.edsoo.ru/a0fdd5bf

51

CuMMeTpHs B IPOCTPAHCTBE:
CUMMETPUSI OTHOCUTENIBHO TOYKH,
MPAMOM, MIIOCKOCTH. DJIEMEHTBI
CUMMETpUHU B MUPAMHUJIAX,
napajuiesienuneaax, NpaBuibHbIX
MHOTOTpaHHUKAX

Bbu6nmuoreka [JOK
https://m.edsoo.ru/b9¢777d9

52

Brlunciienue 3j1eMEHTOB
MHOTOTPaHHUKOB: p&0pa, TuaroHasiu,

YTJIBI

Bbu6nmuoreka [JOK
https://m.edsoo.ru/6¢cdbecef

53

[Tnomans 60KOBOM MOBEPXHOCTU U
IIOJIHOY ITOBEPXHOCTHU MPSAMOM
IIPU3MBI, IUIOIA/{b OCHOBAaHUH,
TeopemMa 0 OOKOBOM MOBEPXHOCTH
NPSAMON MPU3MBbI

Bbu6nmuoreka [JOK
https://m.edsoo.ru/37d84157

54

[Tnomaas 60KOBOM MOBEPXHOCTU U

Bbu6nmuoreka [JOK



https://m.edsoo.ru/fb1cd0a5
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https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157

IIOBEPXHOCTHU IIPABUIILHOMN

MUPaMUJIBI, TEOPEMa O TUTOIIAIH
OOKOBOM MOBEPXHOCTH YCEUEHHOM

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

MHPAMUIBI
55 KonrponbHas pabora o Teme bubmmoreka [IOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
n bu6mmoreka [IOK
I1
36 OHATHE 00 00BEME https://m.edsoo.ru/7ad0020b
N bubmuorexa [JOK
37 OOnEm mapamu et https://m.eds00.ru/235171b3
N bubmuorexa [JOK
38 OOBEM mHpamHE! https://m.edsoo.ru/f47dfefd
N bubmuorexa [JOK
59 OOwEm rupamu et https://m.eds00.ru/79¢10312
. bu6mmoreka [IOK
60 OOwEm rupamu et https://m.edsoo.ru/2faade3f
N bu6mmoreka [IOK
61 OOném npH3MbI https://m.eds00.ru/79853608
N bu6mmoreka [IOK
62 Ooném npH3MbI https://m.edsoo.ru/1e053890
N bu6mmoreka [IOK
63 06
DEM HPHIMEL https://m.edsoo.ru/482d3£51
64 KonrponsHast pabora o Teme bubnumoreka [IOK
"O0BEMBI MHOTOTPAHHUKOB" https://m.edsoo.ru/28a6573¢
[ToBTOpenue, o600IIEHNE
65 CHCTEMAaTH3allMsl 3HAHHH. bubmuorexa [JOK

[TocTpoeHue ceueHuli B
MHOT'OI'PpaHHUKC

https://m.edsoo.ru/098bedad
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[ToBTOpenue, 0600IICHNE
cucTeMaTu3als 3HaHUH.

66 Beruncnenue paccTossHANA: MEXIY 1 bubmmoreka [JOK
JBYMsI TOUKaMH, OT TOYKHU JI0 TIPSIMOM, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 TJIOCKOCTH, MEXKTY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU
bu6mmoreka [IOK
67 HroroBast koHTpOIBHAS paboTa 1 hitps://m.edsoo.rw/b9146bc0
[ToBTOpenue, o6o0IIEeHNE
cucTeMaTu3als 3HaHUH.
Brruncnenue yriioB: MeXIT
68 CKpGH.II/IBaIOHlyI/IrMI/ICH HpSIME};MI/I, 1 bubmorexa LOK
. https://m.edsoo.ru/56765¢8b
MEXIY TPSIMOH M IIOCKOCTHIO,
JBYTPAHHBIX YTIIOB, YTIIOB MEXKIY
IJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10O 68

[NPOT'PAMME
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https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabnsie IIpakruueckue
n/n Bcero u3yyeHusi  oOpa3oBaTesibHbIE
padoThI padoTsI
pecypchbl
Cdepa u map: neHTp, paanyc,
1 IUaMeTP; IUIOAab IOBEPXHOCTH 1 bubmorexa LIOK
P> P https://m.edsoo.ru/0341bc2b
cepbl
B3anMHuoe pacnonoxxenne cepsl u
Bbu6nmuoreka [JOK
2 IUIOCKOCTH; KacaTeJIbHasI MIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; miomanb cepbl

3 Nzobpaxenue chepsl, mapa Ha | bubmmoreka [JOK
mockocT. CeyeHus mapa https://m.edsoo.ru/bc15f712
Hunuuapuyeckast HOBEPXHOCTb,

4 o0pa3yroIne UIHHIPHIECKON 1 bubanorexka [HOK
IIOBEPXHOCTHU, OCh LIWJIMHIPUYECKON https://m.edsoo.ru/6054b8c1
MMOBEPXHOCTHU
HunuHap: ocHOBaHMS B OOKOBas

5 MOBEPXHOCTh, 00pa3yroIas U 0Ch; 1 bubanorexka [HOK
IUIOIAb OOKOBOU M MOJIHOM https://m.edsoo.ru/1886216
MMOBEPXHOCTHU
N3o0paxkenue muamHApa Ha
MJI0CKOCTH. Pa3BEépTka mummHpa.

6 CeueHus MHJIMHJIPA (ITIOCKOCTHIO 1 bubmmnorexa [IOK

. P ’ https://m.edsoo.ru/016e25¢eb
napajuieIbHON Win
MEePIEHIUKYISIPHON OCH LIHJIUH]IPA)
bu6mmorexka [IOK
7 Konnueckas moBEpXHOCTb, 1 1

https://m.edsoo.ru/c94ba09b
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o0pa3yroIire KOHUIeCKOn
MOBEPXHOCTH, OCh U BEpILINHA
KOHUYECKOU MOBEPXHOCTH

Konyc: ocHOBaHME U BEpILINHA,

8 obpa3 ast ¥ OCh; TUIOMIA/Th bubmorexa [TOK
P yl?m . e https://m.edso00.ru/897dd3b2
OOKOBOI1 U MOJTHON TTOBEPXHOCTH
VY ceuéHHbIi KOHYC: 00pa3 ue u
9 BBICOTA; OCHOBaIi]I/IH 151 goxz}:;: bubmmorexa [OK
’ https://m.edsoo.ru/1468bab3
MMOBEPXHOCTh
N3o0paxeHue KoHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.
Ceuenus koHyca (TUIOCKOCTHIO, bubanorexka [HOK

10 .

[apajieaIbHON OCHOBAHUIO, U https://m.edsoo.ru/Obde1be8
IJIOCKOCTBIO0, MPOXOIAIIEH uepe3
BEPILUHY)

1 KomOunanwms Ten BpareHus u bubanorexka [HOK
MHOTOTPAHHHUKOB https://m.edsoo.ru/3cefl0es5
MHoOrorpaHHuK, ONMMUCaHHbBINA OKOJIO

12 cdepsr; cdepa, BUcaHHAs B bubmmoreka [JOK
MHOTOTPAaHHUK WJIA B TEIO https://m.edsoo.ru/0b136158
BpallleHUs

13 [Tonsitue 06 00bEMe. OCHOBHBIC bubmuorexa [JOK
CBOICTBa 0OBEMOB TEN https://m.edso0.ru/26a03fb7

N bubmuorexa [JOK
14 006
POM IHIHHAPa, KOHyCa https://m.edso0.ru/5513d87b
N bubmuorexa [JOK
15 06
PEM 11apa 1 IIOMAAE Chep! https://m.edsoo.ru/d189bde2
b K
16 [TogoOHbIE TENa B MPOCTPAHCTBE. nommorexa I10

https://m.edsoo.ru/810cfleb
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CoOTHONICHUS MEXKTY TLTOMIAISIMHI
MMOBEPXHOCTEH, 00bEMAMH
MMOIOOHBIX TE

17 KonrtponsHast pabora o Temam bubnuoreka [IOK
"Tena Bpamenus" u "O6bemsl Ten" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha mimockocTH U B bubanorexa HOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 Ciio’keHHEe U BEIYUTaHHE BEKTOPOB bubmmnorexa IOK
p https://m.edsoo.ru/23f4f089
20 VYMHOKEHHE BEKTOpa Ha YHCIIO bubmmnorexa OK
p https://m.edsoo.ru/dee379¢b
Paznoxenue Bektopa 1o Tpém
21 HEKOMIUIaHApHBEIM BEKTOpaM bubmmorexa LIOK
p pam. https://m.edsoo.ru/a28fd74e
IIpaBuno mapasuienenumnena
Pemenne 3ama4, cBSI3aHHBIX C
22 IpUMEHEHUEM IIPaBUI JEHUCTBUH C bubmorexa LOK
P p a https://m.edsoo.ru/5a827900
BEKTOpaMHU
KoopanHaTHO-BEKTOPHEIH METO
23 i} HpimeHI/m reOMef HYECKHUX ! buGnnorexa LIOK
pup p https://m.edsoo.ru/d3alfe30
3ajaq
IIpssMoyronbHas cucrema
24 KOOpJMHAT B IPOCTPAHCTBE. bubmmoreka [IOK
Koopaunats! BekTopa. [Ipocretimue https://m.edsoo.ru/48db7058
3a/1a4yd B KOOpAMHATaX
25 VYroa Mexay BeKTOpaMH. bubanorexka HOK
CkansipHo€ MPOU3BE/IEHUE BEKTOPOB https://m.edsoo.ru/725eftc4
26 Beruucnenue yrios Mexay bubmmoreka [JOK

IMPpAMBIMHA U IIIIOCKOCTAMHA

https://m.edsoo.ru/8etbe78¢
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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

KonrtponbHast pabora o Teme

27 "BekTopbl 1 KOOPJMHATHI B 1 bubmorexa [JOK
. https://m.edsoo.ru/77¢c22fc5

MIPOCTPAHCTBE
[ToBTOpeHmEe, 06001IeHNE 1

73 cucrteMmaTusanus 3Hanuii. OCHOBHBIE | bubmuorexa [JOK
burypsl, pakThl, TCOPEMBI Kypca https://m.edsoo.ru/1780basd
TJIAHUMETPUHU
[ToBTOpeHue, 0600IIEeHNE 1

29 cucrteMaTusanus 3Hanuii. OCHOBHBIE 1 bubmuorexa [JOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHUMETPUHI
[ToBTOpeHmEe, 0600IIEHNE U

30 cUcTeMaTHu3aIvs 3HaHui. 3a1aun 1 bubmuorexa [JOK
IUIAHUMETPUUA U METOJIBI UX https://m.edsoo.ru/7491efe0
pelieHus
[ToBTOpeHmE, 0600IIEHNE U

31 cHCTeMaTH3alus 3HaHui. 3a1a4un 1 bubmuorexa [JOK
IUIAHUMETPUUA U METOJIBI UX https://m.edsoo.ru/4dffda97
pelieHus
[ToBTOpeHmEe, 0600mIEHNE U

1 cucTeMaru3anus 3HaHuii. OCHOBHBIC 1 bubmuorexa [JOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUU

bu6mmoreka [IOK
33 HroroBast koHTpOIBHAS paboTa 1 hitps://m.cdsoo.rw/ec24dfe?
14 [ToBTOpeHmE, 0600IIEHNE U | bubmuorexa [JOK

cUucTeMaTH3allus 3HaHUI

https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME
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YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



