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INOACHUTEJIbBHASA 3AIIMCKA

PabGouas mporpamma ydeOHoro kypca «I'eomerpus» 0a30BOro ypOBHS IS
obygarormuxcst 10 —11 kmaccoB paspaborana Ha ocHOBe DenepasbHOTO
rOCyJIapCTBEHHOT'O 00Pa30BaTEeNLHOTO CTaHAApTa CPEAHEro o0Iero oopa3oBaHus,
c yu€TOM COBpPEMEHHBIX MHUPOBBIX TpeOOBaHUH, TPEABIBISIEMBIX K
MaTEMaTUYeCKOMY OOpa30BaHUIO, W TPAAHMIMN POCCHICKOTO 0O0pa3oBaHUA.
Peanuzamus nporpamMmbl 0O6ecTieunBaeT OBIAJCHUE KITIOUEBBIMU KOMITCTCHIIUSIMH,
COCTABJISIIONIUMH  OCHOBY VIS CaMOPAa3BUTHS M HEMPEPHIBHOTO OOpa30BaHUA,
IIEJIOCTHOCTh OOIIEKYJIBbTYPHOTO, JIMYHOCTHOTO M TI03HABATEIHLHOTO Pa3BUTHSA
JUYHOCTH 00YyYarOIMnXCsl.

HEJIM U3YYEHUS YYEBHOI'O KYPCA

Baxxnocth ydeOHOro Kypca TreOMETpMHM Ha YpPOBHE CpPEIHEro oOIIero
oOpa3oBaHusi OOYyCIOBJIEHA MPAKTUYECKOW 3HAUYMMOCTBHIO METANpEAMETHBIX U
IPEIMETHBIX PE3yJbTAaTOB OOyUEHHUs I€OMETPUM B HAIPABJICHUU JUYHOCTHOIO
pazButusa oOyuaromuxcs, (OpMUPOBaHUSA (YHKIHMOHAJIBHOW MaTeMaTUYECKOM
IPaMOTHOCTH, U3YUYEHHUS APYTUX yU4EOHBIX AUCUMILINH. Pa3Butue y oOyyarommxcs
NPABWIBHBIX MPEJICTaBICHUA O CYIIHOCTH M TMPOUCXOXKIECHUH T€OMETPUUECKHUX
abcTpakiuii, COOTHOIICHUH pPEaTbHOTO W WJACATBHOTO, XapakTepe OTPaKEHUS
MaTEMaTUYECKON HAYKOU SIBJIEHUN U ITPOLIECCOB PEAIILHOTO MUPA, MECTE TEOMETPUU
B CUCTEME HayK U pOJIM MaTEMATHYECKOIO MOJICIMPOBAHUS B HAYYHOM ITO3HAHUU U
B IIPAKTHKE CTIOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS yUAIIUXCS, a
TaK)K€ KayeCTB MBILIUICHHUSA, HEOOXOIUMBIX Ui aJanTalid B COBPEMEHHOM
oO1ecTBe.

['eomeTpus sBisieTcs OOHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOmiero o00pa3oBaHus, TaK Kak O00ECIEeYMBAET BO3MOXKHOCTh M3YYEHHUS Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HANpPaBICHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MbIIUIeHHE, (HOpMHUPYyEMOE MPU H3YYEHHH OOYyYarolIUMHUCS
HNOHSTUWHBIX OCHOB F€OMETPHUH U TOCTPOCHUHU LIENIOYKH JIOTUYECKUX YTBEPKACHUN
B XOJ€ pELICHUS TEeOMETPUYECKMX 3a7ad, YMEHHUE BBIJBUraTb U OIPOBEPIaTh
TUIOTE3bl HETOCPEICTBEHHO HCIIONIBb3YIOTCA IMPH PEHICHUH 3a/lady €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (PU3HUKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJb BO
BCEX 00JaCTsAX AESITENbHOCTH 4YenoBeka. OpUEHTalMsl 4elloBEKa BO BPEMEHHU HU
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COLHUAJIbHOIrO ObITHs, (opma
OTPaXEHUS OKPYXKAIOLIETO MHUPA, YCIOBHE YCHEIIHOTO MO3HAHHUS M aKTHBHOIO
npeoOpazoBaHus  jAeWcTBUTENbHOCTU.  OmnepupoBaHHE  MPOCTPAHCTBEHHBIMU
oOpa3aMu 00beIUHSET pa3Hble BUbI YUEOHOM U TPYIOBOU AESITEIbHOCTH, SIBIIAETCA



OJIHUM M3 TPO(PECCHOHATIBHO Ba)XHBIX KayecTB, MOJTOMY aKTyallbHa 3ajaya
dbopmupoBaHus y OOydaromIMxXcsi MPOCTPAHCTBEHHOTO  MBIIIJIEHUS KAk
Pa3HOBUIHOCTH OOpa3HOTO MBIIUIEHUS] — CYIIECTBEHHOIO KOMIIOHEHTa B
MOITOTOBKE K MPAKTUYECKOU JEATETHHOCTH 110 MHOTUM HAIIPABJICHUSIM.

Ilenp ocBoeHus mporpamMmbl yueOHOro Kypca «['eomerpus» Ha 06a3zoBOM
ypoBHE O0OyueHHs — o00Ieo0pa3oBaTelbHOE U OOIICKYJIBTYPHOE Ppa3BUTHE
oOyyarouuxcs uepe3 ooecrneueHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIONIb30BaAHUS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAaHUW U  JCWCTBUH, CHEHH(PUUHBIX
r€OMETPUH, BO3MOXXHOCTH  YCHEIIHOTO MPOJOJDKEHHs OOpa3oBaHHs IO
CIEIUATLHOCTSIM, HE CBSI3aHHBIM C TIPUKJIAHBIM HCIIOIH30BAHUEM T€OMETPHHU.

[Iporpamma 1o reoMeTpud Ha 0a30BOM ypOBHE IpeAHA3HAYEHA IS
o0yyJaroumxcsi Cpe/lHel MIKOJIbl, HE UCIBITHIBABIINX 3HAYUTENIbHBIX 3aTPyIHEHUN
Ha YPOBHE OCHOBHOTO 00mIero obpazoBaHus. Takum 0Opa3om, oOydarommecs: Ha
0a30BOM YpPOBHE JOJIKHBI OCBOUTH OOIIME MaTEMAaTHUECKUE YMEHHUSI, CBA3aHHbBIE CO
crien(prUKON TEOMETPUM U HEOOXOJUMbBIC IS )KU3HH B COBPEMEHHOM OOIIECTBE.
Kpome 3Toro, oHM UMEIOT BO3MOKHOCTh U3yUUTh F€OMETPHUIO Oosiee riay0oKo, eciiu
B JlaJbHEHIIEM BO3HUKHET HEOOXOAUMOCTh B T'€OMETPUYECKHX 3HAHUSAX B
poecCHOHANTEHOM NESITEIIbHOCTH.

JlocTuxkeHre LeAu OCBOCHHUS MPOrpaMMbl OOECIEUMBACTCS PELICHHEM
COOTBETCTBYIOIIMX 3aj1ay. [IpuopuTeTHBIMKM  3ajJadyaMud  OCBOEHHSI  Kypca
«I"'eometpun» Ha 6a30BoM ypoBHEe B 10—11 kaccax sBISIIOTCS:

e (opmMupoBaHME mMpEACTAaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOKH

KYJIBTYpPbI U OCO3HaHHE €€ B3aMMOCBSA3H C OKPYXKAIOIIIM MHPOM;

e (opmMupoBaHHUE MpEACTABICHNS O MHOTOTPAHHUKAX U TEJIaX BPAIICHUS KaK
0 B@XHEMIIMX MaTEMaTHYECKUX MOJENSAX, MO3BOJSIONIMX OINUCHIBATH U
U3ydaTh pa3Hble SBJICHUS OKPYKAIOLIEro MUPA;

e (opMupoBaHHE YyMEHHs paclo3HaBaThb Ha YepTEeXkKax, MOJEISIX U B
peaTbHOM MHUPE MHOTOTPAHHHUKH U TEJIa BPAICHUS;

e OBJAJCHUE METOAAMH PEIICHMS 3a/lad HAa TIOCTPOEHUS HAa U300pa’KeHUAX
POCTPAHCTBEHHBIX PUTYD;

e (opmMupoBaHue yMeHUS ONEPUPOBATH OCHOBHBIMH TMOHSTHSIMH O
MHOTOTPaHHHUKAX M TeJIaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJNTOPUTMAMHU  pENICHUS  OCHOBHBIX  THIIOB  3aJ1ad;
dbopMHpoBaHUE yYMEHHUS MPOBOJUTH  HECIOXKHbBIE JOKa3aTeJbHbIE
pacCyXJIeHHs B XOJI€ PEIICHUS CTEPEOMETPUUYECKUX 3aJady W 3ajad ¢
MPAKTUYECKUM COJIEP’KaHUEM;

e PAa3BUTHUE UHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CIOCOOHOCTEN 00yUarommxcs,
MO3HABATEIILHON aKTUBHOCTHU, UCCIIEIOBATEILCKIX YMEHUH, KPUTHIHOCTH
MBIIILJICHUS;



e (opmupoBaHue (YHKIMOHAIBHON IPaMOTHOCTH, PEJIEBAHTHON FEOMETPUH:
YMEHHE Paclo3HaBaTh MIPOSBIICHUS T€OMETPUYECKUX MTOHATHHI, 00OBEKTOB U
3aKOHOMEPHOCTEN B PEANIBHBIX XU3HEHHBIX CUTYalUsAX U NPU U3YYCHUU
Opyrux  y4eOHbIX  NIPEIMETOB,  NPOSBICHUS  3aBUCUMOCTEH |
3aKOHOMEPHOCTEH, (POPMYJIMPOBATh WX HA S3bIKE TEOMETPUM U CO3/1aBaTh
F€OMETPUYECKHE MOJEIH, IPUMEHATH OCBOCHHBIM TI'€OMETPUYECKUI
anmapar i1 peleHus  INPAKTHUKO-OPUEHTHUPOBAHHBIX  3ajad,
UHTEPHPETUPOBATH U OLICHUBATh NOJyYEHHBIE PE3YJIBTATHI.

OTIUYUTENEHOM OCOOCHHOCTHIO MPOTPAMMBI SIBIISIETCSI BKJIIOYEHHE B KYypC
CTEPEOMETPHUU B HAYaAJIE €r0 U3YUYEHHUs 3a7a4, PEIIAEMbIX HA YPOBHE HHTYUTHBHOIO
NO3HAHUs, U OIpeneIEHHBIM 00pa30oM OpraHU30BaHHAs padOTa HaJ HUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTMYECKOIO M IPOCTPAHCTBEHHOIO MBILIECHHUS,
CTUMYJIUPYET NPOTEKAHUE NHTYUTUBHBIX IPOIIECCOB, MOTUBHUPYET K AAJIbHEUILIEMY
W3YUYEHHUIO IIPEAMETA.

[Tpennourenue oTAAETCA HAMISIIHO-KOHCTPYKTUBHOMY METO/ly OOY4YEeHMsI, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPAaKTUYECKON JAEATEIBHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IIPEACTABICHUMN Y
y4aluxcs B Kypce CTepeOMETPUHN ITPOBOAMUTCS 3a CUET PEILICHHUsI 3a1a4 HAa CO3/ITaHHE
IPOCTPAHCTBEHHBIX O00pa30B W 3ajad Ha ONEPUPOBAHHE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3ganue o0Opaza NIPOBOAMTCA C ONOPOM HA HAISAHOCTh, a
OIlEpUpPOBaHUE 00PA30M — B YCIOBUSAX OTBJICYEHUS OT HAIVISIIHOCTH, MBICIEHHOTO
VU3MEHEHHUS €r0 HCXOAHOTO CONEPKAHMS.

OcHOBHBIE cojepxaTenbHble JUHUKM Kypca «['eomerpum» B 10—11 knaccax:
«Muororpasaukun», «lIpsMbIe U INIOCKOCTH B IIPOCTPAHCTBE», «Tena BpameHus»,
«BexTopsl ¥ KOOpAMHATHI B IIPOCTPAHCTBEY. POPMUPOBAHUE JIOTUYECKUX YMEHUN
pacnpenensercs He TOJIbKO 10 COAEPKATENbHBIM JIUHUM, HO U 10 FoJiaM 00y4eHUsI
Ha YPOBHE CPEIHETO O0IIero 00pa3oBaHMs.

Conepxanne 00pa30oBaHUS, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOEHHUsI paboyeil mIporpaMMmbl, pacHpeneia€HHbIM 10 TrojaM OOydYeHHs,
CTPYKTYpUpPOBAaHO TakuM o0Opa3oMm, 4TOObl OBJAJAECHHE T'€OMETPUUECKUMHU
IOHATUSAMHU U HaBBIKAMHU OCYLIECTBIISJIOCH ITOCIEN0BATEIBHO U IIOCTYIIATEIBHO, C
COOJII0ICHHEM TPUHLIUIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIEC 3HAHUS BKJIIOUAJINCH B
OOLIYI0 CHUCTEMY T€OMETPUYECKUX MPEICTaBICHUM OOydaromuXcs, paciiupss u
yriyostsist €€, 00pa3ysi MPOUYHbIE MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha uzydenue reometpumn oTBoAUTCs 2 yaca B Henento B 10 kinacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a iBa roga ooydenus - 102 yueOHbIX daca.



COJEPXAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TIOHATHS ~ CTepeoMeTpur. Touka, mpsAMas, IUIOCKOCTb,
npoctpancTBo. I[loHsiTHE 00 aKCMOMAaTH4YECKOM TOCTPOEHUH CTEPEOMETPUU:
aKCUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anMmHOEe pacnosioKeHue TMpsAMBIX B MPOCTPAHCTBE: IE€pPECEKaroIIHecs,
napajulelibHble M CKpelmmBarommecs npsmble. [lapamiensHOCTh NpAMBIX U
IJIOCKOCTEW B NPOCTPAHCTBE: MAapAJUICIbHBIE MPSIMBIE B  IIPOCTPAHCTBE;
[IapaJUIeNIBHOCTh TPEX MPAMBIX; NaPAJLIEIBHOCTD NMPAMOW M IUIOCKOCTH. YTJIBI C
COHAIIPABJICHHBIMM CTOPOHAMH; VYTOJ MEXKIy IMpSMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTH INIOCKOCTEN: MTAPAJUIEIbHBIE IIIOCKOCTH; CBOMCTBA MApaJUIEIbHBIX
miockoctei. Ilpocreiiime nmpocTpaHCTBEHHBIE (DUTYPBI HA TUIOCKOCTH: TETPadIp,
Ky0, mapasuiesienune; MOCTPOCHUE CEUSHUI.

[leprieHIUKYIJISIPHOCTD NPSIMOM M TUIOCKOCTH: NEPIEHINKYJIAPHBIE MIPSMbIE B
MPOCTPAHCTBE, NPSAMBIE MNapaJUICIbHBIE M TEPIEHAUKYISPHBIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O IpsSMOu
NEPIECHANKYJIIPHONU IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXAY HNPSIMON U
IJIOCKOCTBIO;  ABYTPAHHBIM  yroJ, JIMHEHHBIM YroJ JBYIPaHHOIO  yIJIa.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IIJIOCKOCTH, PACCTOSTHUE
OT MPSIMOM J10 TIOCKOCTH, MPOEKIUs (PUTYPBI Ha IMIIOCKOCTh. [leprneHuKyasipHOCTD
IUIOCKOCTEMN: MPHU3HAK TMEPIECHAUKYISPHOCTH JBYX IJIOCKOCTEN. Teopema o TpéEx
NIEPIICHIUKYJIAPAX.

MHororpaHHuKHu

[loHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOIPAHHUKA, BBIITYKJIbIE
Y HEBBIIYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKA MHOTrOrpaHHuka. [Ipu3ma: n-yronbHas
pU3Ma; TpaHu U OCHOBAHUS MPU3MBI, NIpsiMasi U HAKJIOHHAsI MPU3MbI; OOKOBas U
IIOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIBHBIN
napajuiesienunes; U ero cpoucrsa. llupammpa: n-yronpHas nupamuzaa, rpaHd U
OCHOBaHHWE MUPAMHUJIbI; OOKOBAs U MOJIHASI MOBEPXHOCTh MUPAMHU/IbI; IPAaBUJIbHAS U
yced€HHas nupamMuaa. OIJEMEHTbl TMpuU3Mbl M nHupamuabl. [IpaBuibHBIE
MHOI'OTPAHHUKU: MOHATUE NPABUIBHOIO MHOTOIDAHHUKA; MPABUIIbHAS MPU3MA U
IIpaBWJIbHAs NHMpPaMKJA; NPABUIIbHAs TPEYroJibHas INHUpPaMHUAA U IPaBUIIbHBIN
TeTpasap; KkyO. IlpeacraBieHune o mNpaBUIBHBIX MHOTOIPAaHHUKAX: OKTadIp,
noaekadIp u ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IMPAMOW,
IJIOCKOCTH. DJIEMEHTHI CAMMETPHH B MUPAMHUJIAX, TapAJIEJIEHUIIENAX, TPABUIIbHBIX
MHOTI'OTPaHHHKAX.



Brluucienue 57eMEHTOB MHOTOTPAHHUKOB: pEOpa, AMAroHaIH, YIJIbl.
[Inomans OOKOBOW TOBEPXHOCTH U IIOJTHOM MOBEPXHOCTH MPSIMON TPU3MBI,
IJI0IAb OCHOBaHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTHU NMPsAMOM npu3Msbl. [1nomans
OOKOBOIl MOBEPXHOCTH M TOBEPXHOCTH MPABUIBLHOM MNHUpPAMHUABI, TEOpeMa O
wioniaau yceu€uuoil nupamusl. [loustue 06 00béme. OOBEM nMupamMuabl, IPU3MBIL.

[TonoGueie Tena B mnpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOHIAAsIMU
MOBEPXHOCTEHN, 00bEMaMU TTOAOOHBIX TEI.

11 KIIACC

Tena Bpamenust

Hunuaapuyeckas MIOBEPXHOCTD, oOpasyromue HWIAHAPUIECKON
MOBEPXHOCTH, OCh IWIMHJIPUYECKON MoBepxHOCTU. [lunuHap: ocHOBaHMS U
OOKOBasi IMOBEPXHOCTb, OOpa3ylollas MU OCh;, IUIONIAAh OOKOBOW U TIOJHOU
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yromue KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOH moBepxHocTu. KOHYC: OCHOBaHME M BepIrHa, 00pa3yromas
U OCb; TIJIOIIA/Ib OOKOBOM U TIOJIHOM MOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yolye
U BBICOTA; OCHOBAHUA U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: 1meHTp, paauyc, TUAMETP; IUIOMAIb MOBEPXHOCTU C(]ephl.
B3anMHoe pacnonoxkenue chepsl U MIOCKOCTH; KacaTelabHasl TUIOCKOCTh K cdepe;
IO E CHEpHI.

N300paxkeHue Ten BpallleHHs Ha MIIOCKOCTH. Pa3BEpTka UIMH]Ipa U KOHYCA.

KoMOuHanuu e BpailleHus ¥ MHOTOTPaHHUKOB. MHOTOTrpaHHUK, OMMCaHHbBIN
okoJ10 cdepsr; cdepa, BIUCaHHAS] B MHOTOTPAHHUK, WITH TEJIO BPAIICHHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tem. Teopema 06 00BEME
NPsIMOYTOJILHOTO Tapajuiesnienunena M ciaeAcTBus u3 He€. OO0bEM LUIUHIpA,
KoHyca. O0BEM 11apa u 1Iomaab chephl.

[TonoGubeie Tena B mnpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOHIAAsIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEI.

Ceuenus mMHApa (MapaJUIEIbHO U MEPIICHIUKYIISIPHO OCH), CEYEHHUS KOHYCa
(mapasnienbHOE OCHOBAHUIO U IPOXO/IAIEe Yepe3 BEPILUHY), CEUCHHUS 11apa.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexrop Ha miiockoctu u B mpocTpancTBe. CI0KEHNE U BRIYUTAHNE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4uCio. PasmokeHne BEKTOpa Mo TPEM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBuno mapammenenunena. Pemenwe 3amay, CBS3aHHBIX — C
OpUMEHEHUEM TpaBWiI JACHCTBUU C BekTopamu. I[IpsiMmoyroisibHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunarel BekTopa. Ilpocteifmme 3amaum B
KOOpAMHATax. YTojl Mexay BekTopaMu. CKalsipHOE MNpPOU3BEIICHHE BEKTOPOB.



Brruucnenue YIJI0B MCXKAY MNPAMBIMH W IIJIOCKOCTSAMMU. KOOpI[I/IHaTHO-BCKTOpHBIﬁ
MCTO/J IIpU PCIICHUH I'€COMETPUICCKHUX 3a1a4.



IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ydbTaThl OCBOCHMSI MpOrpaMMbl y4eOHOro THpeaMera
«MareMaTuka» XapaKTepU3yITCS:

I'paxxnanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKAAHCKON MO3UIIUU 00YYAIOIIErocs KaKk aKTUBHOTO
U OTBETCTBEHHOIO 4YJ€Ha POCCHUMCKOrO0 OOIIECTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
IpoLeyp TPaXKAaHCKOTO o0OmecTBa (BHIOOPHI, OMPOCHI W TIpP.), yMEHUEM
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTAMU B COOTBETCTBUM C HX
GYHKIUSIMYA 1 HA3HAUYCHHUEM.

IIaTpuoTHYecKkoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUUCKON TPaXKIaHCKON UACHTUYHOCTH, YBAKEHUS K
MPOIIIOMY Y HAaCTOSIIIEMY POCCUICKON MAaTEMATUKU, [IEHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTEMAaTUYECKOU IIKOJIBI,
K HCIOJb30BAHUIO 3THUX JOCTHXKEHUW B JPYrMX HAayKaX, TEXHOJOTHUSX, cdepax
HKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHICKOTO HApOJa;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OSTUYECKOTO  IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHXKEHUN HAYKU U JIEATEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO OYAYIIETrO.

JcTeTHYeCKOe BOCIIUTAHNE:

ACTETUYECKUM OTHOIIEHUEM K MHPY, BKIIOYAs ACTETUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEHN, 00BbEKTOB, 3a]1a4, PEIICHU, pacCyKACHHI; BOCIPUUMUYNBOCTHIO
K MaTeMaTHYE€CKUM acleKTaM pa3uYHbIX BUJOB UCKYCCTBA.

PDusnyeckoe BOCIUTAHKE:

c(hOPMUPOBAHHOCTHIO YMEHHUS TPUMEHATh MaTEMaTUYECKHUE 3HAHUS B
WHTEpecax 3J0pOBOTO U 6€30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3/I0POBBIO (310pOBOE MHUTaHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHN U
OTJIbIXa, peryJigipHas pu3nuecKasi akTUBHOCTH); (PU3NYECKOTO COBEPIICHCTBOBAHUS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTH TPYAOJIOOWS; MHTEPECOM K
pasnmuyHbiM  cPepaM  NMPOPECCHOHANBHOW  JEATEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeid mnpodeccur ¥ peanr30BBIBATH COOCTBEHHBIC IKU3HCHHBIC TIIAHBI;
TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTreMaTHYeCKOMy OOpa3oBaHUIO U



caMOOOpa30BaHNI0 Ha NPOTSIKEHUM BCEM JKU3HU; TOTOBHOCTBIO K aAKTUBHOMY
YYaCTHIO B PEIICHUH NTPAKTHUECKUX 3a/1a4 MaTEMAaTUYECKON HAIIPABICHHOCTH.

JKOJIOTHYECKOe BOCIIUTaHUe:

c(OpPMHUPOBAHHOCTHIO 3KOJOTHYECKOW KYIbTYphl, MOHHMAaHUEM BIIUSHUA
COLMAJIbHO-DKOHOMHYECKUX ITPOLECCOB HA COCTOSHUE IMPUPOJHOM U COLMAIBHOU
Cpelbl, OCO3HAHUEM TIJIOOAJBHOTO  XapakTepa JKOJOTMYECKUX MpodiIeM;
OpHEHTAllME Ha NPUMEHEHUE MATEMaTUYECKUX 3HAHUN JUIA PEIICHMs 3a7ad B
o0JacTH OKpy»Karolen cpebl, IIaHUPOBAHUS MOCTYIKOB U OLIEHKH UX BO3MOKHBIX
IIOCJIEACTBUN U1l OKPYKAIOLIEH CPEIBI.

LleHHOCTH HAYYHOI'0 NIO3HAHUA:

c(OpPMUPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHs HAykKM M  OOUIECTBEHHOM MpakTUK{, [OHMMAaHHEM
MaTeMaTHYeCKON HayKH Kak c(epbl 4YeIOBEUECKON MAESTeNbHOCTH, ATaloB €€
pa3BUTHA M 3HAYUMOCTH JUIA PA3BUTUS LMBWIM3ALMM; OBJIAJCHUEM SI3BIKOM
MaTE€MaTUKM M MaTEeMaTU4YECKOM KyJIbTYpOM KaK CPEICTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBIIATH ITPOCKTHYIO M MCCIECHOBATENbCKYHO JESITEIBHOCTD
VHIUBUYAJIBHO U B TPYyIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI y4E€OHOTO MpeaMera
«Marematuka XapaKTepU3yrTCs OBJIAJICHUEM YHUBEPCAITbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elicmeusMuU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeUCTNEUIMU.

1)  Vuueepcanvnvie  no3znasamenvmvle  Oelicmsus,  0becnedusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWuUxcs (oceoeHue
Memoo08  NO3HAHUSL  OKpYJxHCaAlowe2o  mMupa;  NpUMeHeHue  J102U4eCcKUX,
uccnedosamenbCKux onepayuil, ymeHut pabomams ¢ uHgopmayuei).

Bba3oBble JJornyeckue geiicTBUA:

e BBISBIATH U XapaKTEPU30BaTh CYNIECTBEHHBIE MPU3HAKU MATEMATHYECKUX
00BEKTOB, TOHATHNA, OTHOIICHUW MEXIy MOHITHAMU; (HOPMYyITUPOBATH
omnpeneeHusl TMOHATUN; YCTaHABIMBATh  CYIIECTBEHHBIM  MPU3HAK
KJaccu(ukanmy, OCHOBaHMS JUIsli OOOOUIEHUSI M CpPAaBHEHMS, KPUTEPUU
MPOBOJANMOTO aHAJN3a;

e BOCIpPUHUMATH, (oOpMyIHpOBaTH U MNPeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE,;
YCIIOBHBIE;

e BBIBIATHL  MaTeMaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTtuBopeursi B (akTax, JAHHBIX, HAONIOACHUSIX W YTBEPKICHUSIX;
npeiaraTb KpUTEPUHU JIJ1s1 BBISIBIICHUS] 3AKOHOMEPHOCTEN U POTUBOPEUU;



e JIeNaTh BBIBOJABI C HCIIOJH30BAHHEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUCHHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

e TIPOBOJAMTH CaMOCTOSITEIIEHO JI0Ka3aTeIbCTBA MaTeMaTHYECKUX
YTBEPKJICHUM (TPSMBIE U OT MPOTHUBHOTO), BBICTPAUBATH apTyMEHTAITUIO,
NPUBOJUTHh TPUMEPHI U KOHTPIPUMEPHI, O0OOCHOBBIBATH COOCTBEHHBIE
CYXKIICHUS ¥ BBIBOJIBI;

e BBIOMpaTh croco0 pemieHus yuyeOHOM 3ajauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIIEHUs, BBHIOUpaATh HauboIee MOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSITEIIEHO BBIJICJICHHBIX KPUTEPHUEB).

baszoBble ucciiegoBaTeIbCKUE AeHCTBUA:

e HCIOJB30BaTh BOIMPOCHI KaK HMCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
(dbopMyIHUpOBaTh BOIPOCH], (UKCHUPYIOIIME MPOTUBOPEUUE, MPOOIEMY,
yCTaHaBIMBAaTh HCKOMOE€ W  JaHHOe, (opMuUpOBaTh  THIOTE3Y,
apTryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TIPOBOAWTH CaMOCTOSITEIIEHO CIUTAaHUPOBAHHBIH OKCIIEPUMEHT,
UCCIICIOBAaHWE TI0 YCTAHOBIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTro
o0BbeKTa, SBJICHHS, TMPOIECCa, BBIABICHUIO 3aBUCHMOCTEH MEXITY
00BbeKTaMu, SIBJICHUSIMU, TIPOIIECCAMH;

e CaMOCTOSITENHPHO (HOPMYITHPOBATH OOOOIICHUSI M BBIBOJBI TIO pE3yiIbTaTam
POBEAEHHOTO HAOJIOICHHUS, UCCIEIOBAHMS, OICHUBATH JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

e TPOTHO3MPOBATH BO3MOXKHOE PA3BUTHE IPOIECCA, A TAKKE BBIIBUTATH
MIPEANOIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ unopmanmeii:

e BBIABJIATH Ne(DUIINTHI MH(OOPMAIINU, JTAHHBIX, HEOOXOIUMBIX NIl OTBETa HA
BOTIPOC | TSI PEIICHUS 3a/1a4H;

e BBIOMpaTh UWH(POpPMAIMIO W3  HWCTOYHUKOB  PA3UYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAITHIO
Pa3IUYHBIX BUJOB U (DOPM MPEACTABICHUS;

e CTPYKTYypUpOBaTh MH(OPMAIIUIO, TIPEICTABIATH €€ B Pa3IMUHBIX (OopMax,
WLTIOCTPUPOBATH TPapUIeCKH;

e OIICHUBATH HaAEKHOCTD uHbOpMaIuu 1o CaMOCTOSITEIIEHO
chopMyITUPOBAHHBIM KPUTEPHUSIM.

2)  VYHnueepcanvhvie KOMMYHUKamu@Hble Oelicméus, o0becnevyusaom

CchOpMUPOBAHHOCMB COYUATILHBIX HABBIKOG 0OVHAIOUJUXCSL.

OOmenne:

e BOCIPUHUMATH U (OPMYIHPOBATH CYXKJICHUS B COOTBETCTBUU C YCIOBHIMHU
U TIeJISIMH OOIIEHUS;, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PCHUS



B YCTHBIX M IIMCBMEHHBIX TEKCTaX, AABaTh ITOSICHEHUS IO XOAY pPEUICHUS
3a/1a4i, KOMMEHTHPOBATh IOJyYCHHBIN PE3YJIbTAT;

B X0/ 00CYKIEHUS 3a7]aBaTh BONPOCHI IO CYIIECTBY 00CYK1a€MOM TEMBI,
npo6JieMbl, perraeMoi 3a/1auu, BICKa3bIBaTh HJI€U, HAIICJICHHbIE Ha TIOUCK
pelIeHns; CONOCTABIATH CBOM CYXKIEHHMS C CYXACHUSIMH JPYIUX
YYaCTHUKOB AHaliora, oOHapyXUBaTh pa3IM4Me€ U CXOJCTBO MO3MILINMN; B
KOPPEKTHOU popme popMyIupoBaTh pa3HOIIACHS, CBOM BO3PAKEHMUS,;
NPEACTABIATh  PE3yJbTaTbl  PEIICHMs  3aJa4yd,  OKCIEPUMEHTA,
UCCJIETOBAHMSI, POCKTA; CAMOCTOSITENIbHO BRIOMPATh (JOPMAT BHICTYTIICHUS
¢ y4€TOM 3a7a4 Mpe3eHTAIMN U OCOOCHHOCTEN ayIUTOPHH.

CoTpyaHuyvecTBo:

MIOHMMATh M UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHTHOW U MHIUBUIYaTIbHOU
paboThI TIpU pernieHUM YYeOHBIX 3a/lay; MPUHUMATH I€h COBMECTHOMN
NEeSATETbHOCTH, IUIAHUPOBATh OPraHU3AIMIO COBMECTHOM  paboThI,
pacmpenensaTh BHIbI paboOT, JOrOBapUBATHCSA, OOCYKIATh TPOIECC H
pe3yabTat paboThl; 00001IaTh MHEHHS] HECKOJIBKUX JIFOCH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYyKIeHHS, 0OOMEH MHEHHUM,
«MO3TOBBIE TITYPMBD» W WHBIC), BBIMOJHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATH CBOU JICUCTBHUSI C PYTUMH WICHAMH KOMaH/IbI;, OIICHUBATh
KayeCTBO CBOEro BKJIaga B OOMIMI MPOAYKT TIO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHHUKAMH B3aUMO/ICHCTBUSI.

3) Yuusepcanvuvie pecynamuensie oeticmaus, obecneuusarom ghopmuposarue
CMBICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTABJIATH TUIAH, aJITOPUTM PEIICHUS 3a/1a4H, BRIOUPATh CIIOCO0 pelieHus
¢ y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUI C YUETOM HOBOMU
nHpopmaruu.

CaMOKOHTPOJIb:

BJaJeTh HAaBBIKAMHM TIO3HABATEJIIbHON peQeKCMH KaK OCO3HAHUS
COBEpLIAEMBIX NEUCTBUM U MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJIbTATOB;
BJIA/IETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISI IIPOLIECCA U pe3yiIbTaTa
peLIeHNs] MAaTEMaTUYECKOH 3a/1a4H;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTb IIPH PELICHUH 3a1a4H,
BHOCHTbh KOPPEKTUBBI B JESATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB,
JAaHHBIX, HAWJEHHBIX OMIMOOK, BBIBIIEHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yjbTaTa LEJIU U YCIOBUAM, OOBICHATH
IIPUYUHBI JTOCTHKECHUS WIM HENOCTH)KEHUS PE3YJIbTAaTOB IEATEIIBHOCTH,
HaXOAUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.



ITPEAMETHBIE PE3YJ/IBTATDBI
10 KJTACC

OnepupoBaTh MOHATUSIMH: TOUKA, TIPSIMAsi, TUIOCKOCTb.

[TpuMeHSTh aKCHOMBI CTEPEOMETPUU U CIEICTBUS W3 HHUX MPH PEHICHUU
Te€OMETPUUYECKUX 3a/1a4.

OmneprpoBaTh MOHATUSAMU: MAPALICIBHOCTh M TIEPIICHIUKYIIPHOCTD MPSMBIX
Y IIJIOCKOCTEHN.

KnaccudummpoBate B3aMMHOE pPacCHoOJIOKEHHE TMPSMBIX W TUIOCKOCTEH B
IIPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JBYTPaHHBIA yroJl, TpPaHW JABYIPAHHOTO YIIIa,
pebpo ABYTrpaHHOTO yrJja; JUHEHHBIM YroJl JBYTPAHHOTO YIJIa; TpajycHas mepa
JBYTPAHHOTO yTJa.

OnepupoBaTh TOHSATHUSMU: MHOTOTPAHHHK, BBIMYKJIBIA ¥ HEBBITYKIIBIHA
MHOTOTPaHHHK, 3JIEMEHTHl MHOTOTPaHHUKA, TPABIIIbHBIN MHOTOTpaHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJBI MHOTOTPAaHHUKOB (MMUpamMuaa; TpuU3Ma,
MPSIMOYTOJIBHBIN TTapaJIJIeNIeHIe I, KyO).

KnaccudummpoBarb ~ MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHUS IS
KJIacCU(pUKaMK (BBIMYKIbIE W HEBBIMYKIbBIE MHOTOTPAHHUKH, TPaBHIbHBIC
MHOTOTPaHHHKH; TIPSMbIC ¥ HAKJIOHHBIE TIPU3MBI, TAPAJIICIICTIUIICIBI).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHITUIIBI TOCTPOSHUS CEYEHUH, UCTIONB3YS METO/ CIICIOB.

CtpouTh ceue€HUS MHOTOTPAHHUKOB METOJOM  CJI€JIOB,  BBITIOJHSITH
(BBIHOCHBIC) TUIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXY, COOKY, CHHU3Y.

Pemate 3a1aun Ha HAXOXKEHHUE TEOMETPUUECKIX BEJIMYUH IO 00pas3iiaM Hin
QITOPUTMAM, TIPUMEHSISI W3BECTHBIC AHAIMTUYECKUE METOIbl TIPU PEHICHUHU
CTaHJAPTHBIX MaTEMaTHYECKUX 3a7ad Ha BBIYMCICHUE PACCTOSIHUN MEXIY IBYMS
TOYKAMH, OT TOYKH JO TMPSMOH, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPEIIMBAOIIUMHUCS TTPSIMBIMHU.

Pemate 3a1aun Ha HAXOXKEHNUE TEOMETPUUECKIX BEJIMYUH IO 00pa3iiaM Hiin
QITOPUTMAM, TIPUMEHSISI W3BECTHBIC AHAIMTUYECKUE METOIbl TIPU PEHICHUU
CTaHIApPTHBIX MaTeMaTHYeCKUX 3aJady Ha BBIYUCICHHWE YIJIOB  MEXKIY
CKPEIIUBAOIIUMUCA TPSIMBIMUA, MEXKIYy TMPSAMOH M IUIOCKOCTBIO, MEXKIY
IUTOCKOCTSIMH, IBYTPAHHBIX YTIIOB.

Brrauciasate 00bEMBI U TIIOMAIN TTOBEPXHOCTEH MHOTOTPAHHUKOB (MIPU3MA,
nupamMuza) C IpuMeHeHUuEM (POPMYIT; BEIYUCIISATH COOTHOIICHUS MEXTY TIIOIIASIMA
MOBEPXHOCTEH, 00bEMaMHU MOT0OHBIX MHOTOTPAaHHUKOB.



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

W3Bnekatp, mpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HH(MOpPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEJCTaBICHHYIO HAa YepTekKax U
PUCYHKAX.

ITpumensTh reomeTpudeckue (pakThl AJ1s1 pELICHUs CTEPEOMETPUUECKHX 3a/1ad,
IIPEATIOJIATA0IIMX HECKOJIBKO IIAr0B PEIICHHUs, ECIIU YCIOBUS IPUMEHEHUS 3aaHbl
B SIBHOH (opme.

[IppuMeHATH NpPOCTEHIINE NPOrpaMMHBIE CpPEICTBA M JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoauTH HpUMEPBl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B INPUPOLE U
YKU3HHM, PACIIO3HABATH MIPOSIBJICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpyMeHATh MOJTYyYEHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH pPEAJIbHBIC
CUTyallUh W IPUMEHATh W3YYCHHBIC IIOHATHS B INPOLECCE IMOMCKA PELICHUs
MaTeMaTHYeCKu C(OPMYIMPOBAHHONW MPOOJIEMBbI, MOJAEIUPOBATH PEAJIBHBIC
CUTyallUM Ha S3bIKE T[EOMETPUM, HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MOHATHI U TEOpEM, almapara ajireopsl; pemarb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMH.

11 KJTACC

OmnepupoBaTh MOHATUSMHU: LWJIMHAPUYECKAs TOBEPXHOCTh, 0Opa3yrolue
IJIMHAPUYECKOM MOBEPXHOCTH; IIMIIMH/IP; KOHUYECKas TOBEPXHOCTh, 00pa3yIoIIHe
KOHMYECKOW MOBEPXHOCTHU, KOHYC; chepruecKkasi IOBEPXHOCTb.

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

OOBACHATH CLIOCOOBI MOTYYEHUS TEJ BpAILlCHUSI.

KnaccudumupoBaTs B3aMHOE pacioyiokeHue cepsl ¥ MIOCKOCTH.

OmnepupoBaTh MOHATUSAMU: IIAPOBOW CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
CerMeHTa; LIapOBOM CIIOM, OCHOBaHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CIIOS;
1apOBOM CEKTOP.

Boruncnate  00BEMBI M MJIOIAQAM  TMOBEPXHOCTEH TeN  BpallEHUS,
Te€OMETPUUECKUX TN C MPUMEHEHHUEM (POPMYIL.

OnepupoBaTh NOHATHSIMH: MHOTOI'PaHHHK, BIUCAHHBIN B c(hepy U ONMCaHHbIHI
okoJio cepsr; chepa, BiricaHHAsE B MHOTOTPAHHUK WM TEJIO BpallEHUSI.

BoIyncnaTh COOTHOLIEHUSI MEXAY IUIOMIAAIMU MOBEPXHOCTEH U 00BEMaMH
0JTOOHBIX TEJI.

N300paxkaTh u3ydaemble (GUIYpHl OT PYKH U C NPUMEHEHHUEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TNIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX 0OBEMHBIX
buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHHsI TEJ BPALCHHUS.



W3Bnekatb, HWHTEPHPETUPOBATH U MpPeoOpa3oBbIBATh HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX I€OMETPUUECKUX (PUTypax, MPEICTAaBICHHYIO Ha 4epTEKax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B TPOCTPAHCTBE.

BpImosHATE  IEUCTBUSA  CIOKEHUS BEKTOPOB, BBIYMTAHMS BEKTOPOB U
YMHOXEHHS BEKTOpPA Ha YUCIIO, OOBIICHITH, KAKUMHU CBOWCTBAMU OHM 00JIaatoT.

[IpuMeHATh NpaBUIIO MapajuIeIeIuIea.

OnepupoBaTh NOHATHAMU: I€KAPTOBbI KOOPJIWHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJI MEXIY
BEKTOPAaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILUIAHAPHBIE
BEKTOPBI.

HaxonuTs cyMMy BEKTOPOB M IIPOU3BEACHUE BEKTOPA HA YHUCIIO, YTOJI MEXIY
BEKTOpAMH, CKaJsIpHOE IIPOU3BEIACHUE, pACKIAAbIBaTh BEKTOpP 1O JBYM
HEKOJIJIMHEAPHBIM BEKTOPAM.

3anaBaTh INIOCKOCTh YPAaBHEHUEM B JEKAPTOBOM CHCTEME KOOPAUHAT.

ITpumensTh reomeTpudeckue (pakThl 4J1s1 pELICHUs CTEPEOMETPUUECKHX 3a/1ay,
IIPEATNOJIATrA0IIMX HECKOJIBKO IIAr0B PEIICHHUs, €CIIU YCIOBUS IPUMEHEHUS 3aaHbl
B SIBHOH (popme.

Pemare mpocreimme reoMeTpuuecKre 3aaud Ha IPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOT'O METOAA.

Pemate 3amaum Ha JOKAa3aTelbCTBO MATEMAaTUYECKUX OTHOLICHWM H
HAX0XkJIEHWE FeOMETPUUECKUX BEJIMYMH 10 00pa3laM Wi allfOpUTMaM, MPUMEHSs
M3BECTHBIE METO/IbI IIPU PEIICHUU CTaHAAPTHBIX MATEMATUYECKUX 3a1a4.

[IppuMeHATs MpPOCTEHIINE NPOrpaMMHBIE  CpPEACTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1a4.

[IpuBoauTH HpUMEPBl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOLE U
JKW3HU, PACTIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPHUH B UCKYCCTBE.

[IpyMeHATh NMOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIM3UPOBATH pPEAJbHBIC
CUTyallUM M IIPUMEHATHh HU3YYCHHBIC IIOHATUSA B IIPOLIECCE IIOMCKA PEIIEHUs
MaTeMaTHYeCKU C(HOPMYIMPOBAHHONW MPOOJIEMBbI, MOJAEIUPOBATH PEAJbHBIC
CUTyallUM Ha S3bIKE TIEOMETPUM, HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHSATHI U TeopeM, amnmnapara aireopsl; pemarb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Kontpoabnbie IIpakTuueckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
1 BBenenue B crepeoMeTpuro 10
) [IpsiMbIe ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapannenbHOCTh MPSIMBIX U MJIOCKOCTEN
3 [lepneHUKyISIPHOCTD MPSMBIX U 12
IIJIOCKOCTEN
4 VYTl MeXAy NPSIMBIMU U TTIOCKOCTSIMU 10 1
5 MHororpanHuku 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 IToBTOpEHME: CEUECHMUS], PACCTOSHUS U YIJIbI 4 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uuppoBbIe
Ne i/l P Konrpoabnsie IIpakTuueckue (icpp )
NPOrpamMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoTsI
pecypcebl
Tena Bpaienus 12
2 OOBEMBI TET 5 1
BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1
4 [ToBTOpenue, 06001IEHNE, 7 1
cucTeMaTH3allus 3HaHUI
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 0







IHOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTtpoabHubie

Bcero
padoThI

IIpakTH4eckue
padoThI

JlaTa
H3yYeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

OCHOBHBIC TIOHSTHSI CTEPEOMETPHUH:
TOYKa, MpsiMasi, IIIOCKOCTb,
npoctpaHcTBo. [IpaBuia n300paxkeHus Ha
PUCYHKAX: U300paKE€HUS MIIOCKOCTEH,
napauIeTbHBIX MPSIMBIX (OTPE3KOB),
CepeIUHbBI OTPE3Ka

[TonsaTus: nepecekaromuecs MIOCKOCTH,
nepeceKaroIrecs npsimasi ¥ II0CKOCTh

[TonsTus: MEPECCKAIMNECH IIIIOCKOCTH,
MNEpeCCKaromurecs npsamMas U rmiI0CKOCTb

3HAKOMCTBO C MHOT'OI'paHHUKAaMH,
n300pa’keHre MHOTOTPaHHUKOB Ha
PHCYHKaX, Ha IPOCKIIMOHHBIX YePTexKax

HavanbHbie cBeeHus 0 KyOe u
nHpaMuze, UX pa3BEPTKH U MOJICIIH.
CeueHunst MHOTOTPAaHHHUKOB

HauanbHble cBeneHus o Kyoe n
nupamue, uxX pa3BEPTKH U MOJIEIH.
CeueHust MHOTOTPAaHHHUKOB




TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHHUH CTEPEOMETPUHN: AKCHOMBI
CTEPEOMETPHUH U CIICACTBHS M3 HAX

TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUU: AKCHUOMBI
CTEPEOMETPHUU U CIEACTBHSI U3 HIX

[TousTHE 00 aKCMOMATHYECKOM
MOCTPOCHUU CTEPEOMETPUU: AKCHUOMBI
CTepeOMeTpI/II/I " CJICACTBUA U3 HUX

10

[TousTHE 00 aKCMOMATHYECKOM
MOCTPOCHHUH CTEPEOMETPUHN: AKCHOMBI
CTEPEOMETPHUH U CIICACTBHS M3 HAX

11

B3aumHoe pacnionoxeHue npsmMbIx B
IIPOCTPAHCTBE: MEepeceKaronrecs,
napajuleJIbHbIe U CKPEIIUBAIOIINEcs
npsiMble

12

[TapamienbHOCTD IPSAMBIX U IIIOCKOCTEN
B IIPOCTPAHCTBE: MapaAJUICIbHBIC IPSIMBIC
B IIPOCTPAHCTBE; NapaJUIEIbHOCTD TPEX
IPSIMBIX

13

[TapamienbHOCTD MPSAMBIX U IIIOCKOCTEN
B IIpocTpaHcTBe: [lapamnensHocTh
MPSMON U TJIOCKOCTH

14

Vel ¢ COHaIpaBJICHHBIMU CTOPOHAMU

15

Yroa Mexay npsiMbIMU B TPOCTPAHCTBE

16

Yrois Mexay NpsIMBIMU B IIPOCTPAHCTBE

17

[TapanienbHOCTh MIOCKOCTEH:
napasuieJIbHbIe MII0CKOCTH




18

CBolicTBa napajuIeIbHBIX IUNIOCKOCTEN

[IpocTelinve mpocTpaHCTBEHHbBIE

19 Gburypbl Ha MIIOCKOCTHU: TETPAdAP, KyO,
napajuleJenunes

20 [TocTpoenue ceuennit

21 ITocTpoenue ceueHnit
Kontponbnas padota mo teme "[Ipsimbie

22 Y TTIOCKOCTH B IPOCTPAHCTBE.
[TapannenbHOCTb NPSAMBIX U IJIOCKOCTEN"
[leprieHAMKYISIPHOCTD MPAMOU 1

23 MJIOCKOCTH: IEPIIEHIUKYJISIPHBIE TIPSIMbIE
B [IPOCTPAHCTBE

24 [IpsimMble napaienbHbIe U
NEPIEHIUKYIIPHBIE K IIJIOCKOCTH

)5 [IpsimMble napaenbHbIC U
NEPIEHUKYIIPHBIE K IIJIOCKOCTH

2% [Ipr3Hak nepneHIuKyISpHOCTH TPSIMOM
Y IJIOCKOCTH

27 [Ipu3Hak nepneHuKyJISIpPHOCTH IPSAMOMR
U TUIOCKOCTH

73 Teopema o mpsiMON EPIECHANKYIISIPHOM
IJIOCKOCTH

29 Teopema o mpsiMON MEPIEHANKYIISIPHON
IIJIOCKOCTH

30 TeopeMa 0 IpsIMOM ITEPIIEHAUKYIIAPHOU

IIJIOCKOCTH




31

[lepneHauKymsip ¥ HAKJIOHHBIE:
paccTosiHue OT TOYKH [0 INIOCKOCTH,
paccTositHue OT MPSAMOM J0 MIIOCKOCTH

32

[lepneHauKymsip ¥ HAKJIOHHBIE:
paccTosiHuE OT TOYKH J0 IIJIOCKOCTH,
paccTosiHUE OT MPSIMON 710 IIIIOCKOCTH

33

[leprieHaUKYNSp U HAKIOHHBIE:
paccTosiHue OT TOYKHU JI0 TNIOCKOCTH,
paccTosiHue OT MPSAMOM JI0 MIIOCKOCTH

34

[leprieHaUKYNSp U HAKIOHHBIE:
paccTosiHre OT TOYKH J0 MJI0CKOCTH,
paccTosiHUE OT MPSIMON JI0 MIIOCKOCTH

35

VYTIbl B IPOCTPAHCTBE: YIOJ MEXKIY
MPSMOU U TIIOCKOCTBIO

36

JIByrpaHHBIN yroJi, TMHENHBIN Yroil
JBYTPAHHOIO yIJla

37

JIByrpaHHbIN yroJl, TMHEUHBIN yroJl
JIBYTPaHHOIO yria

38

[IeprieHAUKYISAPHOCTD IIOCKOCTEN:
IPU3HAK NEPIEHAUKYISIPHOCTH IBYX
IJIOCKOCTEN

39

[IepnieHAUKYISAPHOCTD IIOCKOCTEN:
HNpHU3HAK HEPIECHIUKYIIPHOCTH IBYX
IUIOCKOCTEHN

40

[leprieHAUKYISAPHOCTD INIOCKOCTEN:
HNpHU3HAK HEPIECHIUKYIIPHOCTH IBYX
IIJIOCKOCTEN

41

Teopema o Tpéx nmeprneHANKYIIpax




42

TeopeMa 0 TpEX nmepHeHIUKYISIPax

43

Teopema o Tpéx nmeprneHANKYIIpax

44

KontponsHas pabota mo Temam
"I[lepieHANKYIAPHOCTD NPSIMBIX U
mIockocTe" u "Y bl MeXAy NPAMBIMU
U miockoctsmu'”

45

[TonsaTre MHOTOrpaHHUKA, OCHOBHBIE
3JIEMEHTHl MHOTOTPaHHUKA, BBITYKJIIbIE U
HEBBIMTYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA
MHOTOTpaHHHKA

46

[Ipusma: n-yronpHas npu3Ma; rpaHu U
OCHOBaHUs IPU3MBL; IIpsIMast U
HaKJIOHHAs IPU3MBbI; OOKOBas U MOJIHAs
MOBEPXHOCTB ITPU3MBI

47

[Tapannenenunen, mpsiMOYroJIbHbBIN
napasulesIenuIle]l U €ro CBOMCTBA

48

[Tupamua: n-yroyipHas nupamMuaa, TpaHu
Y OCHOBaHUE NMUPaMU[bl; OOKOBas U
I10JIHAsl IOBEPXHOCTh TUPAMUJIBL;
IIpaBWIbHAS U yCeUEHHAs MHpaMKIa

49

[TpaBHIIBHBIE MHOTOIPAaHHUKH: TOHSITHE
IIPABUJIBHOTO MHOTOTPAHHUKA;
IIPABWJIbHAS IIPU3Ma U NTPaBUIIbHAS
NMpaMua; IpaBUiIbHas TPEYrOJIbHas
nUpamMuia ¥ MpaBUIBHBIN TETpadap; KyO

50

[IpencraBnenre o MpaBUIBLHBIX
MHOTOT'PaHHHUKAX: OKTadAp, AOJEKadIp U
HUKOCadIP.




CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIIBHO TOYKH, NPSIMOM,

51 MJIOCKOCTH. DJIEMEHThI CHMMETPUH B 1
nupaMujiax, napajuiesenunenax,
MIPABUJIBHBIX MHOTOTPaHHHKAX
Brruncienue 3neMeHTOB
52 MHOTOT'PaHHUKOB: p&Opa, TuaroHasiu, 1
YTJIbI
[Tnomans 60KOBOI MOBEPXHOCTH U
53 IIOJIHOM ITOBEPXHOCTHU IIPSIMOM IPU3MBI, 1
IUIOIAAb OCHOBAHUIA, TeOpeMa 0 OOKOBOH
MOBEPXHOCTHU MPSIMOMN MPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
54 MOBEPXHOCTH MPABUIIbHON MTUPAMUJIBI, 1
TeopeMa O TUIoaau OOKOBOMH
MMOBEPXHOCTH YCEYEHHOU MUPAMUIBI
55 KoHnTtponbHast paborta mo Teme 1
"MHororpaHHukm"
56 [TonsiTre 06 06bEME 1
57 O06BEM nupaMuIbl 1
58 O0BEM TUpamMuIbI 1
59 O06BEM nupaMuIbl 1
60 O0BEM TUpamMuIbI 1
61 O0BEM npu3MBbI 1
62 O0BEM IpU3MBI 1
63 O0BEM TPU3MBI 1
64 KonTtponbnas padota mo teme "O0bEMBI 1

MHOTOTPaHHHUKOB"




[ToBTopenue, 06001IEHNE
65 cucremaTusanus 3Hanuil. [loctpoenue
CEYEHU B MHOTOTPAHHUKE

[ToBTopenue, 06001IEHNE
cucTeMaru3ays 3HaHui. Beraucienue
66 pacCTOSTHUM: MEXKY IBYMSI TOUKaMHU, OT
TOYKH JI0 IPAMOM, OT TOUKHU J10
MJIOCKOCTH, MEXAY CKPEIIMBAIOIIAMHUCS

MPAMBIMHA

67 Hrorosast kKoHTpoOJbHASA paboTa

[ToBTOpenue, 0600IIEHNEe
cucTeMaTu3alys 3Hauni. Beraucnenue
68 YTJ'IOBZ Me>1<):[y CKpGH_II/IBaIOH_II/IMI/ICﬂ
IPSAMBIMH, MEXAY IIPSIMOM U
INIOCKOCTBIO, IBYTPAHHEIX YIJIOB, YIJIOB

MCKAY MIIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




11 KIIACC

Ne i/

Tema ypoka

KoanuyecTBO 4acos

Bcero

KonTposibHbIE
padoThI

IIpakTuyeckue
padoThI

JlaTa
H3yYeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Cdepa u map: neHTp, paauyc, 1namerp;
TUTOIIAb IOBEPXHOCTH CHEPHI

B3aumHoe pacrionoxxenue chepsl u
IUTOCKOCTH; KacaTeabHas INIOCKOCTh K

chepe; iomaab chepsl

N3obpaxenue chepsl, mapa Ha
mockocT. CeyeHus mapa

[y gpruveckas MOBEPXHOCTb,
o0pa3yroIne UIHHIPHIECKON
MMOBCPXHOCTHU, OCb HHHHHHPH‘ICCKOﬁ
IIOBEPXHOCTH

[uawHap: ocHOBaHUS B OOKOBasI
MMOBEPXHOCTh, 00pa3yroIas U 0Ch;
[UIOIIAas OOKOBOM U MOJIHOM
MMOBEPXHOCTHU

N3o0pakeHune MuIMHApPa Ha TUIOCKOCTH.
Pazpéprka nmmnapa. Ceyenus
IUIUHAPA (TTIOCKOCTHIO, TapaJIeTbHOM
WJTU TIEPIICHAUKYIISIPHOM ocH
[WIAH]IPA)

Konunueckas moBepxXHOCTb,
o0Opa3zyromue KOHHIeCKOM




MMOBCPXHOCTHU, OCb U BCPUINHA
KOHUYECKOU MOBEPXHOCTH

Konyc: ocHOBaHME U BEpILNHA,
o0pa3yromias 1 0Cb; IUIOLIAb OOKOBOM
U IIOJIHOY ITOBEPXHOCTHU

VYceu€HHbI KOHYC: 00pa3yromnme u
BBICOTA; OCHOBaHHS U OOKOBasI
IIOBEPXHOCTH

10

N306paxkeHne KoHyca Ha MIO0CKOCTH.
Pa3BépTka konyca. CeueHust KOHyca
(TUTOCKOCTHIO, MMapauIeTIbHON
OCHOBAHHUIO, U IIOCKOCTHIO,
IIPOXOALIEH Yepe3 BEPLINHY)

11

KomOunanwms Ten BpareHus u
MHOTOTPaHHUKOB

12

MHoOrorpanHuk, OIMCaHHBIN OKOJIO
cdepsl; cdepa, BMcaHHAsS B
MHOT'OTPaHHHK WIX B TEJIO BPALLECHUS

13

[Tousatue 00 00béMme. OCHOBHEIE
CBOMCTBA 00BEMOB Tell

14

O0BEM UIMHIpA, KOHYCa

15

O06BEM mapa u wiomaas cheps

16

[TogoOHbIE TENa B MPOCTPAHCTBE.
CoOTHOIICHUST MEXKIY TUTOMIAISIMA
MOBEPXHOCTEH, 00BEMAMU MOAOOHBIX
Tem

17

Kontponbnas padota mo Temam "Tena
BpamieHus" u "O0bemMbI Ten"




BekTop Ha mmockocTy U B

18 MIPOCTPAHCTBE

19 CrnosxeHue v BBIYMTAHNE BEKTOPOB

20 YMHOXKEHUE BEKTOpa Ha YUCIIO
Pasnoxxenne BekTopa 1o Tpém

21 HEKOMIUIaHAPHBIM BeKTopaMm. [IpaBuio
napajuiesienuneaa
Pemenne 3ama4, cCBSI3aHHBIX C

22 IIPUMEHEHUEM IIPAaBUII JEHUCTBUH C
BEKTOpaMH
[IpsimoyronbHasi cucreMa KOOpAUHAT B

23 npoctpaHcTBe. KoopauHaThel BEKTOpA.
[Ipocreiimme 3a1a4n B KOOpAUHATAX

24 VYron mexay Bekropamu. CkajsipHOe
MIPOU3BE/ICHNE BEKTOPOB

)5 Brruuciienue yriaioB Mexy IpsIMbIMH U
IIJIOCKOCTSIMU

2% KoopanHaTHO-BEKTOPHBINA METOT TPU
pElIeHNH TeOMEeTPUUYECKUX 3aa4
KonrponsHast pabora o Teme

27 "BekTopbl 1 KOOPJMHATHI B
npoctpaHcTae"
[ToBTOpeHue, 06001IeHNE 1

73 cucreMarusanus 3HaHui. OCHOBHbIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

29 [ToBTOpeHuEe, 06001ICHNE 1

cucreMarmusanua 3HaHuil. OCHOBHBIC




¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

[ToBTOpeHue, 06001IeHNE 1

30 CHCTEeMAaTH3alMs 3HaHuH. 3a1aun 1
HHaHI/IMeTpI/II/I U MECTOJbI UX pGI_HeHI/ISI
[ToBTOpeHue, 0600IIEeHNE U

31 cucTeMaTu3anys 3HaHui. 3agaqu 1
HHaHI/IMeTpI/II/I U MCTOJBbI UX pGI_HeHI/ISI
[ToBTOpeHmE, 0600IIEHNE U

1 cucreMaTu3anus 3Haguii. OCHOBHEIE |
¢burypsl, GpakTbl, TEOPEMBI Kypca
CTEpEOMETPUH

33 HroroBast koHTpOIBHAS paboTa 1

34 [ToBTOpenue, 0600ICHNE U )
cucreMarunl3anusda 3HaHUNu

OBHIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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