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IMNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yueOHOro kypca «l'eomerpusi» 06a30BOro ypoBHs Jis
obyuaromuxcst 10 —11 kmaccoB pa3pabotana Ha ocHOBe DenepaabHOro
TOCyZapCTBEHHOTO 00Pa30BaTEIHPHOTO CTaHIAPTa CPEAHETO OOIIEero 0Opa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABSIBISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHHWIO, W TPAAUIUNA POCCUHUCKOTO 0Opa30BaHUS.
Peanuzanus mporpaMMbpl 00ecIIeunBaeT OBIAJACHUE KIFOYEBBIMU KOMIIETEHITUSIMH,
COCTaBJISIIONIIUMU OCHOBY IS CaMOpPA3BHUTHsI W HEMPEPBIBHOTO 0OOpa3oBaHUS,
IEJTOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIBHOTO Ppa3BUTHUS
JUYHOCTH 00YYarOIINXCSI.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TreoOMETpUM Ha YPOBHE CpPEIHEro OOIIero
o0pa3oBaHusi OOYCIOBJIEHA MPAKTUYECKOM 3HAYMMOCTBHIO METANPEIMETHBIX U
MPEIMETHBIX PE3YJIbTaTOB OOYyYEHHsS] TE€OMETPUU B HAIpPABICHUH JUYHOCTHOTO
pa3BuTHs oOydarommxcs, GopMHpOBaHUA (YHKIIMOHATBLHON MaTeMaTH4YeCKOM
I'PaMOTHOCTH, U3YUYEHUS IPYTUX Y4eOHbIX AUCHUIUIMH. Pa3BuTue y oOyuaromuxcs
MPaBUWIbHBIX MPEJCTABICHUM O CYIIHOCTH U TMPOUCXOXKICHUU T'COMETPUUYECKUX
abCTpakmuii, COOTHONICHHH PEAIbHOTO M HWICATHHOTO, XapaKTepe OTPaKCHUS
MaTeMaTH4YeCKOW HAyKOW SBIEHUW M NPOLECCOB PEAIBHOIO MHPA, MECTE
r€OMETPUHU B CUCTEME HAYK U POJIM MAaTEMaTHUYE€CKOTr0 MOJACIIUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYUHOT'O MUPOBO33PEHUS
yYaIUXCsl, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTallid B
COBPEMEHHOM OOIIIECTBE.

['eomeTrpust gBisieTcss OJHUM U3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, Tak Kak OOECIeYMBAET BO3MOXHOCTh H3Y4YEHHUS Kak
JUCLUIUIMH €CTECTBEHHO-HAYYHON HAINPaBICHHOCTH, TaK U TYMaHUTApPHOM.

Jlornueckoe MbllUIeHUE, (HOpMUpYEMOE MpU H3YYEHUU OO0yHarOUIUMHUCS
MOHSATUHHBIX OCHOB T€OMETPHH M TIOCTPOCHUHU LIETIOYKU JTJOTUIECKUX YTBEPKICHUN
B XOJI€¢ peLIEeHUsI Te€OMETPUYECKUX 3a7ady, YMEHHE BBIJBUraTh M OIPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCA TMPU PEIICHUH 337a4 €CTECTBEHHO-
Hay4YHOTO I[MKJIa, B YaCTHOCTH U3 Kypca (PU3UKHU.

YMeHue OpUeHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00nacTsIxX AesTenbHOCTH dYesnoBeka. OpHEHTalus YelIOBeKa BO BPEMEHH U
IPOCTPAaHCTBE — HEOOXOJAMMOE YCIOBHUE €ro CoIMalbHOro ObITHS, (opma
OTPAKEHUST OKPYXKAIOIIETO MHUpA, YCJIOBUE YCIEHNIHOTO TMO3HAHUS W aKTHUBHOTO
npeoOpa3oBaHus  JeHCTBUTENLHOCTH. OmnepupoBaHWe  MPOCTPAHCTBEHHBIMU
oOpazamu OO0BENUHSIET pa3HbIe BUIALI Y4YEOHOH U TPYAOBOW JACSATEIBHOCTH,



SIBIISICTCSI OJHUM W3 NPO(PECCHOHAIBPHO BAKHBIX KadeCTB, MOITOMY aKTyallbHa
3aa4a (OPMHUPOBAHUSA Yy OOYYAIOIIUXCSH MPOCTPAHCTBEHHOTO MBINUICHHS Kak
Pa3HOBUJAHOCTH OOpPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MIOJITOTOBKE K MPAKTUYECKON JCATEITBHOCTH IO MHOTHUM HAIIPABIICHHSIM.

[lenp ocBoeHus mporpaMMmbl yueOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE O0O0yueHusi — o0OmeoOpa3oBaTenbHOe W OOLIEKYJIbTypHOE pa3BHUTHE
oOyyJaroruxcst ~ 4yepe3  oOecredeHWe  BO3MOXKHOCTH  TPUOOpETeHHs U
UCTIONB30BAaHUSI CHUCTEMAaTHYCCKUX TI'E€OMETPHUYECKMX 3HAaHWH W JICHCTBUH,
CHEeM(PUIHBIX TEOMETPUH, BO3MOKXHOCTH YCIEIIHOTO MPOIOJDKEHUS 00pa3oBaHus
TI0 CTICIUATBHOCTSM, HE CBS3aHHBIM C TIPUKJIAITHBIM UCTIOIB30BAHUEM T€OMETPHUH.

[lporpamma 1o reomerpuu Ha 0a30BOM YpOBHE MpeqHAa3HAueHa st
00y4JaromuXcsi CPEAHEH MIKOJIBI, HE MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYAHCHHUN
Ha ypOBHE OCHOBHOTO 001ero oopasoBanus. Takum oOpa3om, oOydaroniuecs: Ha
0a30BOM YpOBHE JOJDKHBI OCBOUTH OOIIME MaTeMaTHYECKHE YMEHWsI, CBSA3aHHbBIC
co crenu(uKOoil TEOMETpPUHM W HEOOXOOUMBIE Ui J>KH3HH B COBPEMEHHOM
obmiectBe. Kpome 3Toro, oHM UMEIOT BO3MOXKHOCTh M3YyUUTh T'€OMETpUI0 Ooiiee
r1y00Ko, €clii B JalbHEHIIEM BO3HUKHET HEOOXOIMMOCTh B TE€OMETPHUYECKHX
3HAHUAX B MPOPECCHOHATBHOMN EATeIHLHOCTH.

JlocTmKeHHE 1M OCBOCHHS MPOrpPaMMBbI OOECIIEUMBACTCS pPELICHHEM
COOTBETCTBYIOIIMX 3amad. [IpuopUTeTHBIMH 3aJadyaMH  OCBOCHHS Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kaccax saBisiroTCS:

e (opMHpOBaHHWE TMPEACTABICHHUS O TEOMETPUU KaK YacTH MHUPOBOM

KyJBTYPBl M OCO3HaHHUE €€ B3aMMOCBS3H C OKPYIKAIOLIIM MHPOM;

o (dopMHpOBaHHE TPEACTABICHUS O MHOTOTPAaHHHKAX W TENax BpaIICHUS
KaK O BOKHEHIINX MATEeMAaTHYECKUX MOJICIISX, TIO3BOJISIONIUX OMUCHIBATH
Y M3y4YaTh pa3HbIC SBJICHHS OKPYKAIOIIETO MUPA;

o (opMupoBaHWE YyMCHHs paclO3HABaTh Ha YEPTEkKaxX, MOJEISIX U B
peaTbHOM MHPE MHOTOTPAHHUKHU U TeJla BpaIllCHMSI,

e OBJIAJICHUEC METOJAMU PEIEHUs 33/a4 Ha MOCTPOCHHS HA M300paKEHUSIX
MPOCTPAHCTBEHHBIX PUTyD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHATHSIMH O
MHOTOIPaHHHMKAX M TEJIaxX BPAIICHUS U UX OCHOBHBIMU CBOWCTBAMH;

e OBJAJEHUE  QITOPUTMAMH  PEIICHUS  OCHOBHBIX  THUIIOB  3ajady;
dopMupoBaHHEe YMEHHS TPOBOJUTH  HECIOXKHBIC  JIOKA3aTeIbHBIC
paccyXIeHHS B XOJ€ PCEIICHHS CTEPEOMETPUYECKHX 3alad M 3agad C
MPAKTHYECKUM COJICP)KaHUEM;

e Dpa3BUTHE  UHTCIJICKTYyallbHBIX W TBOPYECKUX  CIOCOOHOCTEH
oOydarommxcs, MO3HABATEIbHONH  AKTUBHOCTH,  HCCIIEIOBATEIbCKUX
YMCHHM, KPUTUIHOCTH MBIIILJICHYS;



e (popmupoBaHue GyHKIIMOHATHHOM rPaMOTHOCTH, pEIEeBaHTHOU
F€OMETPUU: YMEHUE PACIO3HABaTh IPOSIBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEH B peaJbHBIX KU3HEHHBIX
CUTYalUsIX M TMpPU HU3YUYEHUU NOPYTUX YYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpHOCTEH, (HOpMyIupoBaTh HX Ha S3bIKE
Ir€OMETPUU U CO3/1aBaTh FEOMETPUYECKHE MOJIEHU, IPUMEHSATh OCBOCHHBIN
r€OMETPUYECKUN ammapar JUisl PELIeHHs NPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATh U OLIEHUBATD MMOJyYEHHBIE PE3YJIbTATHI.

OTIMYUTETBLHON OCOOEHHOCTHIO MPOTPAMMBbI SIBJISIETCS BKIIOUEHHUE B KypC
CTEPEOMETPUM B HAYaJe €ro H3y4YeHUs 3a]ad, pellacMbIX Ha YPOBHE
UHTYWTUBHOTO MO3HAHUS, U ONpeAeaEHHBIM 00pa3oM opraHu3oBaHHas paboTa Hax
HUMH, YTO CHOCOOCTBYIOT pa3BUTHUIO JIOTMUECKOTO U IPOCTPAHCTBEHHOI'O
MBIIUICHUS, CTUMYJIUPYET MPOTEKAHUE UHTYUTUBHBIX MPOLIECCOB, MOTUBHUPYET K
JaJbHENIIEMY U3YYEHHUIO IPEIMETA.

[Ipennourenue OTAAETCSA HATISAHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHS, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE YYyBCTBEHHOCTH IIPEIMETHO-
MPAKTUYECKOM JEATENbHOCTU. Pa3zBUTHE MPOCTPAHCTBEHHBIX IPEIACTABICHUN Y
ydalmxcsi B Kypc€ CTEPEOMETPUM IPOBOAUTCA 3a CUET pEelIeHus 3aJad Ha
CO3JaHME€  NPOCTPAHCTBEHHBIX O0pa3oB M  337a4 Ha  ONEpUpPOBAHUE
POCTpaHCTBEHHBIMU oOpazamu. CozmaHue oOpa3a TPOBOAUTCS C OMOPON Ha
HarjasgHOCTh, a ONEepUpOBaHME O00pa3oM — B YCIOBUSX OTBIEYEHUS OT
HaIrJISIAHOCTH, MBICIIEHHOTO U3BMEHEHUS €r0 UCXOIHOTO COJIEPHKAHUS.

OcHoBHBIE cozepiarenbHble TUHUN Kypca «I'eomerpum» B 10-11 kmaccax:
«Mmnororpanaukmn», «lIpsMbIe ¥ INIOCKOCTH B MPOCTPAHCTBE», «Teia BpameHus»,
«BeKTOpBI U KOOPAUHATHI B MIPOCTPAHCTBE». POPMUPOBAHUE JTOTUYECKUX YMEHUN
pacupenensercd HeE TOJIBKO II0 COJEp)KAaTeNIbHBIM JIMHUSM, HO W IO Tr0JaM
0o0y4eHHs Ha YPOBHE CPETHEro 00IIero o0pa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEIMETHBIM pe3yJbTaTaM
OCBOCHHS pabouell mporpaMMbl, pacmpenen€HHbBIM 10 TroJaM OOydeHus,
CTPYKTYpUPOBAaHO TakuM oOpa3oM, 4YTOOBl OBJAJE€HHE T'€OMETPUUYECKUMHU
MOHATHUSIMU U HAaBBIKAMH OCYILIECTBIISUIOCH MOCIEI0BATEIBHO U MOCTYIATENBHO, C
cOOJII0/IEHHEM TIPUHIIUIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIIOYAIUCH B
oOIIyI0 CUCTEMY T'€OMETPUYECKHUX MPE/ICTABICHUN OOyYaroluIuxcs, paciupss u
yrayOssist e€, oOpa3ysi MpOYHbIE MHO)KECTBEHHBIE CBSI3U.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenue reomeTpun oTBoauTCs 2 yaca B Henento B 10 knacce u 1 yac B
Henento B 11 kiacce, Bcero 3a jBa rojia o0yuenus - 102 yueOHbIX yaca.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

IIpsiMbIe U JIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHS ~ cTepeoMeTpuu. Touka, nmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUU U CIIEACTBUSA U3 HUX.

B3aumMHOe pacnonoxeHrne nNpsMBIX B IIPOCTPAHCTBE: IE€PECEKArOLIUECH,
NapajyleJibHble M CKpeluBarommecs npsMbie. [lapamienbHOCTs OPsAMBIX U
IJIOCKOCTEM B IIPOCTPAHCTBE: IAPAJUICIBHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
MMAPAIETBHOCTh TPEX MPIMBIX; NMAPAIUICIBHOCTh NMPSIMOU M TIJIOCKOCTU. YTJbI C
COHAIIPABJICHHBIMUA CTOPOHAMM; YIOJl MEXKAY IMPSIMBIMU B IPOCTPAHCTBE.
[TapaitenbHOCTB IJIOCKOCTEM: [apaJuIeIbHbIE IJIOCKOCTH; CBOWCTBA
napajieNibHbIX Iiockocter. [lpocrteiimne mnpocTpaHcTBeHHbIE (DUIypbl Ha
IUIOCKOCTHU: TETPa’p, KyO, napajieienunes; IoCTPOCHUE CEUECHUN.

[leprieHAUKYISIPHOCTD MPSIMOM U IUIOCKOCTH: NEPIECHAUKYJIISPHBIE NPSIMBIC B
IIPOCTPAHCTBE, IIPSMbIE MapaUICNIbHbIE W NEPIECHAUKYJSPHbIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYISPHOCTH IIPSAMOM M IUIOCKOCTH, TEOpeMa O NPsAMOU
MEPIIEHAUKYJISIPHON IIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YIOJI MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYI'PAHHBIM  yroj, JIMHEMHBIM yroJa JABYTPAHHOIO  yIJa.
[lepieHAUKYJISIP U HAKIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHHE
OT  TpsAMOM 10  IJIOCKOCTH,  TpoeKkius  ¢GUrypel  Ha  TUIOCKOCTb.
[lepnieHAUKYJISIPHOCTh  IUIOCKOCTEM:  NPU3HAK  IEPIEHAUKYJSIPHOCTH  JIBYX
IIOCKOCTEN. TeopeMa 0 TpEX NEPIEHAUKYIIAPaX.

MHororpaHHuKHu

[loHsiTHE MHOTOTPaHHUKA, OCHOBHBIE€ 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKIIbIC
Y HEBBIIYKJIbIE MHOIOTPAHHUKH; pa3BEPTKA MHOTOrpaHHUKa. [Ipu3ma: n-yronpHas
pU3Ma; TpaHu U OCHOBAHUS MPU3MBI;, MpsMas U HAKJIOHHAs MPU3MBI, OOKOBas U
IIOJIHAs IIOBEPXHOCTH MIPU3MBI. [Tapannenenunen, MIPSAMOYTOJIbHBIN
napajieJienune]; 1 ero coucrtBa. [lupamupa: n-yronpHas nupamuja, TPaHd H
OCHOBaHHE MUPAMUJIbI; OOKOBAs U TIOJIHAS IOBEPXHOCTh MUPAMMU/IBI; TTPABUIIbHAS U
yceyéHHasg mnupaMuga. OJIEMEHTbl Npu3Mbl W nupaMmuiabl. [IpaBuiibHbBIE
MHOTOI'PaHHUKHU: MOHATHE NPABWIBHOI'O MHOIOTPAaHHUKA; IPAaBUJIbHAS IIpU3MaA U
MpaBWIbHAs THUPaMHUIA; IPaBUJIbHAs TPEYrojbHAs NHUPAMUNA W TPABUIIBHBIN
terpa’ap; KyO. IlpencraBieHue o0 MPaBWIbHBIX MHOTOIPAHHUKAaX: OKTadJp,
noaeKa’Ip U ukoca’ap. CeueHus mpu3Mbl U TUPaMU/IbI.

CummeTpusi B IPOCTPAHCTBE: CUMMETPHS OTHOCUTEIBHO TOYKH, MPSIMOI,
IUIOCKOCTU.  ODJEMEHTBl CUMMETPUM B NHpPAMHMAAX, [NapajuieNeNnunenax,
MPaBUJILHBIX MHOTOIPaHHHUKAX.



Brruucnenne 9JIeMEHTOB MHOTOTPAHHUKOB: pEOpa, AMArOHaNH, YTJIbL
[Tnomaas OOKOBOWM TMOBEPXHOCTH W TIOJHOMW TOBEPXHOCTH NPSIMOM TPHU3MBI,
oAb OCHOBAaHMM, TeopeMa O OOKOBOW MOBEPXHOCTU MPSIMOM TMPHU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH M TOBEPXHOCTH TMPABWIHHOW MHUPAMUIBI,
TeopemMa O IUlomanu yceu€éHHoM mnupamuabl. [loHsitue 06 00bEMe. OOBEM
MUPAMU/JIbI, TPU3MBL.

[Tomo6ueie Tenma B mpoctpaHcTBe. COOTHOIIEHUS MEXAY IUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tena Bpamenust

Hunuuapuyeckas MOBEPXHOCT, oOpazyronue UUJTUHIPUYECKON
MOBEPXHOCTH, OCh UMWJIWHIPUYECKON TMMOBEpXHOCTU. [lunuHIp: OCHOBaHUA U
OOKOBasi TOBEPXHOCTb, OOpasyrolias M OChb, IUIOIMAJb OOKOBOM W TOJHOMN
MOBEPXHOCTH.

Konnyeckass moBepXHOCTh, 00pa3yromye KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHWYECKOH nmoBepxHocTu. KoHyc: OCHOBaHME M BepIIMHA, 00pa3yroias
U OCh; IUIOMAAhL OOKOBOM ¥ TIOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3yloliie U BbICOTa; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, TUaMETp; IUIOMIAJb MOBEPXHOCTU CGEpHI.
B3anMHoe pacmonoxkenue chepsl U IMIIOCKOCTH, KacaTellbHAs TIOCKOCTh K cdepe;
IJI0IA b ChEepPHI.

N306paskeHue Ten BpallleHHs Ha TIIOCKOCTH. Pa3BépTka MIMH/pa U KOHYCA.

KomOunauu Ten BpalleHuss W MHOTOTPAHHUKOB. MHOTOrpaHHUK,
ONHUCaHHBIA OKO0JIO cdephl; cdepa, BOUCAHHAST B MHOTOTPAHHUK, WU TEJO
BpalICHUS.

[Tonsatue 06 06bEMe. OCHOBHBIE CBOKCTBA 00bEMOB Tel. Teopema 006 00béEMe
IPSIMOYTOJILHOTO Tapajuienienumnena v ciaeactBus u3 He€. OObEM UMIMHApA,
KoHyca. O0BEM 1apa u miomaab cepol.

[logoOuble Tena B mpocTpancTBE. COOTHOIIEHUS MEXKIY IUIOMAISIMU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJL.

Ceuennsi HwiIMHApa (MapaJyIeIbHO W MEPHEHIUKYJSIPHO OCH), CEYEHUs
KOHyca (mapajijieIbHOE OCHOBAHMIO M TPOXOJAIIEE uYepe3 BEpIIMHY), CEUCHUS
mapa.

BekTopbl H KOOPANHATHI B MPOCTPAHCTBE

Bekrtop Ha miockoctu U B mpocTpaHcTBe. ClioKEeHUE U BBIYUTAHUE BEKTOPOB.
YMHO)KEHHE BEKTOpa Ha yucio. Pa3noxxkeHue BeKTopa 1o TpéM HEKOMILIAHAPHBIM
BekTopaM. IIpaBwio mapamnenenunena. Pemenuwe 3amay, CBS3aHHBIX €
IIPUMEHEHUEM IIpaBujl JACUCTBUU ¢ BekropaMmu. [IpsMmoyroisibHasg cucrema



KoopauHat B mnpoctpaHcTBe. Koopamnater BekTopa. IIpocreitmme 3amaun B
KOOpAMHATaX. YTOJd MEkIy Bekropamu. CKalIpHOE MPOU3BEIECHUE BEKTOPOB.
Brrunciienne yrioB Mexay NMpSAMbIMU U IUIOCKOCTSIMU. KoOpamHaTHO-BEKTOPHBIM
METO/I IPU PEUICHUN T€OMETPUYECKUX 3a/1aU.



IIVIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIbTATbBI

JIngHOCTHBIC pE3yJbTaThl OCBOEHHS IMPOTPAaMMbl  Y4ECOHOTO TIpeaMeTa
«MaremaTuka» XapakTepU3yIOTCS:

I'paxxnanckoe BocniuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKOMN TTO3UIINNA 00YUaAIOMIEroCs] Kak aKTHBHOTO
U OTBETCTBEHHOIO WICHAa POCCHHCKOro OOINECTBa, MPEACTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
nporeayp TpaxaaHCKoro ooOmiecTBa (BBIOOPHI, OMNPOCHI U Tp.), YMEHUEM
B3aWMOJICICTBOBATh C COLMAIBbHBIMU HHCTUTYTaMHU B COOTBETCTBUU C HX
GYyHKIUSIMY ¥ HA3HAYCHUEM.

IIaTpuoTHyeckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTHIO POCCUNCKOM IpakJaHCKOW UJICHTUYHOCTH, YBOKCHUS K
MPOLUIOMY Y HACTOAIIEMY POCCUMCKOW MAaTEMAaTUKU, IEHHOCTHBIM OTHOILIIEHUEM K
JOCTHKEHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKOW MAaT€MaTHUYE€CKOW IIKOJIBI,
K HCTOJIb30BAaHHMIO ATUX JOCTH)KCHHUH B JIPYTMX HayKaxX, TEXHOJOTHAX, cpepax

DKOHOMUKHU.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA
OCO3HAaHUEM Ty XOBHBIX LIEHHOCTEN POCCUHCKOTO HapoJa;

c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTHYECKOTO  IOBEIACHUS,
CBSI3aHHOTO C MPAKTUYSCKUM MMPUMEHECHUEM JIOCTH)KCHUIN HayKH U JICITCIIBHOCTHIO
y4EHOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMUHUBOTO OYIYIIIETO.

JcTeTHYECKOEe BOCITUTAHME:

ACTETUYCCKUM OTHOIIEHUEM K MHUPY, BKJIIOYAs 3CTETUKY MaTeMaTHYeCKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, pELICHUH, pacCyKJIeHUN;
BOCIIPUUMYHUBOCTBIO K MATEMAaTHICCKUM acIieKTaM Pa3IuIHbIX BUIOB UCKYCCTRBA.

du3znyeckoe BOCIUTAHNE:

c(OPMHUPOBAHHOCTHIO YMCHHS TPUMEHATh MaTEeMaTHYCCKUE 3HAHUS B
WHTEpecax 37J0pOBOTO U Oe30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (370pOBOEC INMHUTaHHE, COATTAHCHPOBAHHBIN PEKUM 3aHATUH U

OT/bIXa, peryJisipHas busnueckas AKTUBHOCTB); bu3nuecKoro
COBEpIIICHCTBOBAHUA, npu 3aHATHAX CTIOPTHUBHO-0370POBHUTEIHLHON
JeSITeTbHOCTBIO.

Tpynosoe BocnnuTanue:

TOTOBHOCTBIO K TPYIYy, OCO3HAaHHEM IIEHHOCTH TPYAOJIIOOMs; MHTEPECOM K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOM  ACSATENBHOCTH, CBA3AaHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEPILATh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccud W peain30BbIBATH COOCTBEHHBIC JKU3HCHHBIC IIJIAHBI;



FOTOBHOCTBIO M  CHOCOOHOCTBIO K  MaTeMaTUYeCKOMYy OOpa3OBaHUIO U
caM000Opa30BaHUIO Ha TPOTSHKEHUH BCEHW >KMU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYacTHIO B PEIICHUU MPAKTUYECKUX 3a/1a4y MaTEMaTHYECKON HAIIPABICHHOCTH.

IKO0JOTHYECKOe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO IKOJOTUUECKON KYJIbTYpbl, MOHUMAHUEM BIIHUSHUS
COIMATIbHO-O)KOHOMUYECKUX IMPOIECCOB HAa COCTOSIHUE MPUPOJHON M COLUATLHON
Cpenbl, OCO3HAaHHWEM TJIOOATBHOTO XapakKTepa JKOJOTHYECKUX  MpoOJeMm;
OpUEHTallue Ha MPUMEHEHUE MaTeMaTH4YeCKUX 3HAHUM NJis pellleHus 3a/lay B
00JIacTH  OKpY >Kalollell cpenapl, IUIAaHUPOBAHUS TIOCTYNIKOB M OIICHKH HX
BO3MOXHBIX TOCIICICTBUN I OKPYKAIOIIEH CPEIbI.

LleHHOCTH HAYYHOI'O TIO3HAHMS:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKHM W  OONIECTBEHHOM  MPAKTUKH, [OHUMAaHUEM
MaTeMaTUYeCKOM HayKuh Kak c]epbl uenoBEeYeCKOW AesTeTbHOCTH, JTaroB €&
pa3BUTUA M 3HAYUMOCTH U Pa3BUTHUS UUBWIM3ALKMK; OBJIAJACHUEM SI3bIKOM
MaTeMaTUKH W MAaTeMaTUYECKOW KyJIbTypOW KakK CpPEACTBOM IIO3HAHUS MUPAa;
TOTOBHOCTBIO OCYILIECTBISITh MPOCKTHYI0 M HCCIEAOBATENIbCKYIO JESITeIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATHI

MeranpeaMeTHbIe PEe3yJIbTaThl OCBOCHHS MPOTPAMMBI YUE€OHOTO TMpeaMeTa
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUGHBIMU
oelucmsusiMu, YHUBEPCAalbHbIMU PecyIamMUSHbIMU OeUCTNEUIMU.

1)  Vuusepcanvnvie  noznagamenwvnvlie  Oeticmsus,  obecneduusaom
Gdopmuposarue 6a308bIX KOSHUMUBHLIX HNPOUECCO8 00YUaAOWUXcsi (0ceoeHue
Memoo0o8  NO3HAHUSL  OKpYxHCaAlowe2o0  Mupa,  NpuMeHeHue  J102UYeCcKUux,
uccnedosamenbCcKux onepayuil, ymeHrull pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aeiicTBU:

e BBIABIIATH U XapaKTEPHU30BATh CYIIECTBCHHbBIC MPU3HAKA MAaTEMaTHUYECKUX
OOBEKTOB, TOHSATUN, OTHOLICHUH MEXKIY TMOHATUAMH; (HOPMYIUPOBATH
OTIpENICNICHHUs]  TOHSATUH; YCTAHABIMBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(ukanuu, OCHOBAaHUA ISl OOOOIICHHS W CpaBHEHUS, KPUTEPHUU
MPOBOAMMOTO aHAJN3a;

e BOCIpPUHUMATH, (opMymHpoBaTH W NPeoOPa3OBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIE U OTpULIATEIbHBbIC, CAMHUYHBIC, YACTHBIE W OOIIHE;
YCIJIOBHBIE;

e BBIABIATH  MaTeMaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTuBopeurss B (aKkTaxX, JAHHBIX, HAONIOACHUSAX W YTBEPKIACHUSIX;



npemjiaraTb  KpUTEpUM  JJIA  BBISIBJICHUS  3aKOHOMEpPHOCTEH U
IIPOTUBOPEUHNIL;

e JIeNaTh BBIBOJbI C HCIIOJIB30BAHWEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX M
VHIYKTUBHBIX YMO3aK/IIOUYECHUN, YMO3AKJIFOYEHUH 110 aHAJIOT MU,

e TMPOBOJUTH CaMOCTOSATENIbHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPKJIECHUU (MPSMBIE U OT MPOTUBHOIO), BHICTPAUBATh APryMEHTALIMIO,
OPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CY>KJICHUS U BBIBOJIbBL;

e BbIOMpaTh cHoOcOO pemeHuss y4eOHOM 3aJayu (CpaBHMBATh HECKOJIBKO
BApUAHTOB peEUIeHUs, BbIOMpaTh Hauboiee MNOAXOMANIMI ¢ Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPUEB).

Ba3oBble ucciiegoBarejLbCKe 1eCTBUA:

e HCIOJB30BaTh BOMPOCHI KaK MCCIENIOBATENBCKUI MHCTPYMEHT MO3HAHMUS;
bopMyaupoBaTh BONPOCHI, (UKCUPYIOLIKME MPOTUBOpEUne, MNpodiemy,
yCTaHaBNMBaTh HCKOMOE€ M  JaHHoe, (OpMHUPOBATH  THIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

e IPOBOJUTH CaMOCTOSTENIbHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHME TI0 YCTAaHOBJIIEHHIO OCOOEHHOCTEH MaTeMaTH4eCKOTo
OOBEKTa, SBJIECHMS, TMPOLECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEXKIY
00BEKTaMHU, SBJIICHUSMU, IPOIIECCAMH;

e CaMOCTOSITENBHO (OPMYTUPOBATH OOOOIIIECHUS M BBIBOJIBI 110 pe3yIbTaTaM
MPOBEAEHHOTO HAOJIONEHUS, MCCIEAOBAHUS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUIA;

e IPOTHO3MPOBATh BO3MOXXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIJBHUIaTh
IPEATNOJIOKEHNS O €r0 PA3BUTUH B HOBBIX YCIOBUSIX.

Pa6ora ¢ undopmanmeii:

e BBIBIATH JACPUIUTH UHPOPMAILIMH, JTAHHBIX, HEOOXOIUMBIX IIJIsi OTBETa
Ha BONPOC U JJI PELICHUS 3a]a4H;

e BbIOMpaTh UMH(OpPMALMIO U3  HMCTOYHUKOB  Pa3jIMYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMAIUIO
Pa3TUYHBIX BUJOB U POPM MIPEICTABICHHUS;

e CTPYKTYpUpOBaTh MH(GOPMALIMIO, IPEJCTABIATh €€ B Pa3Iu4HbIX (HOpMaXx,
WTIOCTPUPOBATH TpadUUueCcKH;

e OLEHUBATH HaJEXKHOCTD uH(popmanuu 1o CaMOCTOATEIILHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

2)  Vuusepcanvhvie KOMMYHUKamueHwle Oelicmeus, 00Oecneuusam

CHOPMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00YYATOUWUXCHL.

OOmenue:



BOCIIPUHUMATh ¥ (QOPMYIHpPOBATH CYXKIEHHUS B COOTBETCTBHUU C
YCJIOBUSIMHU U TIEJIIMH OOIICHHS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3pPCHHSI B YCTHBIX U NMHCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJTy pelIeHus 3a/1a4i, KOMMEHTHPOBATh MOJTYyUYCHHBIN pe3yJIbTaT;

B X0JIe 00CYKIeHHS 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYX1a€MOI TEMBI,
POOJIEMBI, peraeMoi 3aa4u, BEICKA3bIBaTh UCH, HAIICJICHHBIC HAa TIOUCK
pEIICHHs; COIMOCTaBISATh CBOU CYXJIEHUS C CYXICHHSIMH JPYTHX
YYaCTHUKOB JHAliora, OOHAPYXHUBATh Pa3lIMYMe U CXOJCTBO TO3WIIUN; B
KOPpEKTHOU opMme hopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI;
MPEACTAaBIATh  pPe3yJbTaThl  PEIMICHHUS  3aJa4d,  OKCIEPUMEHTAa,
UCCJICIOBaHMsI,  TPOEKTAa;  CaMOCTOSITEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3aJ1a4 MPE3EHTAIIUU U 0COOCHHOCTEH ayAUTOPHUH.

CorpyanuyectBo:

3)

NOHMMAaTh W HUCHOJb30BaTh  MpPEUMMYyIIecTBA  KOMaHIHOH U
VHAMBHUIYAIbHON pabOThI MPU PEIICHUH YUEOHBIX 3a/1a4; IPUHUMATH 1I€JIb
COBMECTHOM JEATENbHOCTH, IUIAHWPOBATh OPTraHU3aLUI0 COBMECTHOM
paloThl, paclpenensTh BUAbI padoT, JOroBapuBaThCs, 00CYKIaTh MPOLIECC
U pe3yiabTaT padboThl; 0000111aTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B IPYMIOBBIX (popmax paboTsl (00CykaeHMs, OOMEH MHEHUH,
«MO3rOBbI€ IITYPMbD» W HHBIE); BBINOJIHATH CBOK 4YacTb pabOThl H
KOOPAMHUPOBATh CBOM JIEHCTBUS C JPYIMMH 4J€HAMH KOMaHJbI;
OLICHMBATh KauyeCTBO CBOET0 BKJIAJa B OOIMIMH MPOAYKT IO KPUTEPUSIM,
chOpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

Yuueepcanvnvie  pecynamuenvie  Oeticmeus, obecneuusaiom

Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 33]]a4H, BEIOUPATh CIIOCO0 pemieHus
C Y4ETOM UMEIOIIMXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH C YIETOM HOBOM
uHdopmaIuu.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMU TIO3HABATEIHHOM pedieKcMr Kak OCO3HAHUS
COBEPILIAEMBIX JIEMCTBUM M MBICIUTENBHBIX IPOLECCOB, UX PE3YJIbTATOB;
BJIAJE€Th CHOCO0aMU  CaMONPOBEPKH, CAMOKOHTpOJISI Mpouecca |
pe3yJibTaTa peIICHUsI MAaTEMATUYECKOM 3a/1a4H;

MPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh IPU PELIICHUU
3a7a4¥, BHOCUTb KOPPEKTHUBBI B [EIATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENIBCTB, TAHHBIX, HAMJIEHHBIX OITNOOK, BHISBICHHBIX TPYAHOCTEH;



e OILICHMBAaTh COOTBETCTBUE pe3yJibTaTa LEJId U YCIOBUSIM, OOBSICHSITH
MPUYUHBI JTOCTUKEHHSI WIM HEIOCTHKEHHUS PE3yJbTaTOB AEATEIbHOCTH,
HAXOJIUTh OMHUOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

INPEJMETHBIE PE3YJIBTATBI
10 KIIACC

OmnepupoBaTh NOHATUSIMU: TOUKA, IIPsIMas, INIOCKOCTb.

[TpuMeHsATh aKCMOMBI CTEPEOMETPUM M CIEJICTBHUS U3 HHUX MPU PEUICHUH
r€OMETPUYECKUX 3a/1aY.

OnepupoBaTh NOHATHIMU: MAPALIETBHOCTb U MEPIEHIUKYISIPHOCTD MPAMbBIX
Y IIJIOCKOCTEHN.

KnaccuduuupoBaTe B3aUMHOE pacIOIOKEHHE MPSAMBIX M IIIOCKOCTEH B
POCTPAHCTBE.

OnepupoBaTh MOHATUSAMM: JBYTPaHHBIA yroj, TpaHd ABYTPAHHOTO Yrija,
pedpo IBYrpaHHOrO YIJIa; JUHEMHBIA yrojl ABYTpaHHOIO yrja; TpajycHas Mmepa
JBYTPAHHOI'O yrija.

OnepupoBaTh NOHATHUAMU: MHOTOTPAHHMK, BBIIYKJIBIA W HEBBITYKJIBIN
MHOTOI'PaHHHUK, 3JIEMEHThI MHOTOTPAHHUKA, IPABUIIbHBII MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIE BHUJIbl MHOTOI'PAHHHMKOB (MHpaMuja; NpHU3Ma,
IPSIMOYTOJIBHBIHN Mapaienenumnes, Ky0).

KnaccupuuupoBaTe ~ MHOrOrpaHHMKHM,  BbIOMpass ~ OCHOBaHUS  JUId
kjaccuukanuy (BBINYKJIbIE M HEBBIMYKJIbIE MHOTOTPAHHUKHW; TPAaBUIIbHbBIE
MHOTOI'PaHHUKH; IPSIMbIE U HAKIIOHHBIE MPU3MBbI, TapaJLICICTUIEAbI).

OnepupoBaTh MOHATUSAMHU: CEKYILAs JIOCKOCTh, CEYEHNE MHOTOIPAHHHUKOB.

OOBACHATH IPUHLIUIIBI IOCTPOCHUS CEYEHUH, UCIIOJIb3YSl METO/]T CJIEJIOB.

CTpouTh ceyeHMs] MHOTOI'PAHHUKOB METOJOM  CJEAOB,  BBIIIOJIHATH
(BBIHOCHBIE) IJIOCKUE YEPTEXKH M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (GUIYp: BUL
CBEpXY, COOKY, CHU3Y.

Pemarp 3a1aun Ha HaAXOXKJEHUE T€OMETPUUYECKUX BEIMYUH MO o0pas3lam Win
aITOpUTMaM, IPUMEHSST M3BECTHBIE AHAJIUTHUYECKUE METOJbl MpU PELICHUU
CTaHJApPTHBIX MATEMaTUYECKUX 3a/1ay Ha BBIUYMCIIEHUE PACCTOSHUN MEXIy ABYMs
TOYKaMH, OT TOYKA JO NOpsIMOM, OT TOYKHM [0 IIJIOCKOCTH, MEKIY
CKpEUIMBAIOIIUMHUCS MPSIMBIMH.

Pemarp 3a1aun Ha HAXOXKJEHUE TE€OMETPUUYECKUX BEJIMYUH MO o0pas3lam Win
aJIrOpUTMaM, IPUMEHSS M3BECTHBIE AHAJIUTHUYECKUE METOJbl IMpU PELICHUU
CTaHAAPTHBIX  MaTEeMaTHYECKUX 3aJad Ha  BBIYMCICHHE YIJOB  MEXKIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXKJIy HOpsIMOM M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSMM, IBYTPaHHBIX YIJIOB.



Beruucnars 0o0bEMBI U IUJIOMIAAM TMOBEPXHOCTEM MHOTOTPAHHUKOB (IIpU3Ma,
nupamMuga) ¢ TOpuMeHeHHeM (GOpMYyJ; BBIUHUCISATH COOTHOIICHHUS MEXIY
IUIOMIAASIMU TTOBEPXHOCTEHN, 00bEMaMU OI00HBIX MHOTOI'PAHHUKOB.

OnepupoBaTh TMOHATUSMHU: CHUMMETPUS B MPOCTPAHCTBE; LIEHTP, OCb H
MJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TIJIOCKOCTh CUMMETPHUH (DUTYPHI.

W3Bnekath, mpeoOpa3oBBIBATh W WHTEPHPETUPOBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (PUTypax, MPEACTABICHHYIO Ha YepTekax U
pUCYHKaXx.

[IpuMensaTs reoMerpuueckue ¢GakThl ISl PEHICHUs] CTEPEOMETPUUYECKUX
3a/1a4, MPEANOJIararoluX HECKOJIBKO IIAr0B PEMICHUS], €CJIH YCIOBUS PUMEHEHUS
3a/1aHbI B IBHOU (popMme.

[IpumeHaAT, mOpocTedMe NPOrPAMMHBIE  CPEIACTBA W BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1aU.

[IpuBoAUTE HpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U
YKA3HHU, PACMO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHATh TMOJyYEHHbIE 3HAHUSA HA MPAKTHUKE: aHAJIW3UPOBATH DPEaJIbHbBIC
CUTyallud W TPUMEHATh HU3YYCHHbIC IIOHATHUS B MPOLECCE IOUCKA PEMICHUs
MareMaTU4ecku CHOpPMYJIMPOBAHHON MPOOJEeMbl, MOJEIUPOBATh pealibHbIC
CUTyalluM Ha $S3bIKE TE€OMETPUHU, MCCIEIOBaTh ITOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM I'€OMETPUUYECKUX MOHITUN U TEOPEM, alapara aareopsl; penaTh
IIPAKTUYECKUE 3aJ1a41, CBSA3AHHbBIE C HAX0XKICHUEM T€OMETPUUECKUX BEJTUYHH.

11 KIIACC

OnepupoBaTh MNOHATUAMH: IMWIMHAPUYECKAs TMOBEPXHOCTh, 00pa3ylolue
HUJTUHIPUYECKOM  TMOBEPXHOCTH;,  IWIMHAP,  KOHWYECKass  IMOBEPXHOCTb,
oOpa3yromye KOHNYECKOH TOBEPXHOCTH, KOHYC; cheprueckasi TOBEpXHOCTb.

Pacnio3naBath Tena BpamieHus (IWIMHAP, KOHYC, cdepa u map).

OOBSICHATH CLIOCOOBI MOTYYEHUS TEJ BPAILICHUS.

KnaccudunmpoBats B3auMHOE pacnoyiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CErMEHTA, BHICOTA
CEerMEHTa; IIApOBOM CIIOM, OCHOBAHUE IIAPOBOIO CJIOS, BHICOTA LIAPOBOTO CIIOS;
IaPOBOM CEKTOP.

Boruucnsate  0o0BEMBI M IUIOIIAMM  TMOBEPXHOCTEH TN  BpaIlEHUs,
FEOMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TOHSATHUSMU: MHOTOTPAaHHUK, BIIMCAaHHBIK B chepy #
OMMCaHHBIA OKOJIO cdepsl; chepa, BOUCAHHAS B MHOTOTPAHHUK WIH TEJO
BpalICHUA.

BbIuuCHsATh COOTHOIIEHUS MEXIY TUIOMIAIIMH MOBEPXHOCTEH U 00BEMaMU
MOJAOOHBIX TEJL.



N300paxarh u3yuyaemble (UTYpbl OT PyKHM U C NPUMEHEHHEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbInosHATE (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX OOBEMHBIX
buryp: BUI cBepXy, COOKY, CHU3Y; CTPOUTh CEUEHHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPOPETHPOBATH M NpeoOpa3oBbIBaTh HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEICTaBICHHYIO Ha YePTEKax U
PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BpINOJIHATE JEUCTBUS CIOKEHUSI BEKTOPOB, BBIYUMTAHUSA BEKTOPOB U
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATh, KAKUMH CBOMCTBAMHU OHH 00JIaJaIOT.

[IpuMeHTh IPaBUIIO NTApAJUICIICIIAIIEAA.

OnepupoBaTh NOHATHIMU: JEKAPTOBBI KOOPJAMHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJI MEXAY
BEKTOpPaMHU, CKaJISIpHOE MPOU3BEACHNUE BEKTOPOB, KOJUIMHEAPHbIE U KOMILJIAHAPHbIE
BEKTOPBI.

Haxoaute cyMMy BEKTOPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOPAMH, CKaJspHOEC IPOU3BEACHUE, pACKIAAbIBATE BEKTOp IO JABYM
HEKOJUIMHEApHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[TpumeHnsaTs reomerpudeckue (axkThl ISl PELICHHS CTEPEOMETPUUYECKUX
3a7a4, PEANOJIAraloIluX HECKOIBKO 1IaroB PELIEHHUs, €CJIU YCIOBUSA IPUMEHEHUS
3aJlaHbl B IBHOM (hopMe.

Pemate mnpocreimme reoMeTpu4ecKue 3aJayd Ha NPUMEHEHHUE BEKTOPHO-
KOOPAUHATHOI'O METO/A.

Pemarp 3amauym Ha 0KA3aTesbCTBO MATEMATHUYECKUX OTHOLICHUH U
HaXO0KJIeHHEe FeOMETPUUECKUX BEJIMYMH 110 00pa3laM Wi alrOpuTMam, MpUMeEHss
U3BECTHBIE METO/BI IPU PELICHUH CTAHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHaTs mpocTedMe NpOrpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELLICHUN CTEPEOMETPUUECKUX 3a1ay.

[IpuBOoaUTHE IpUMEpPBl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE H
YKU3HU, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB '€OMETPUU B HCKYCCTBE.

[IpuMeHATh TOJIy4YEHHBbIE 3HAHUSA Ha IPAKTUKE: aHAJIU3UPOBATh PEajbHbIC
CUTyallud U IPUMEHATb WU3YyYEHHBIEC IIOHATUSA B IPOLECCE IOUCKA PELICHUS
MaTEeMaTU4YeCKl CHOpPMYIHPOBAHHON NPOOJEMBI, MOJIECIUPOBATH pEaAIbHbIC
CUTyallud Ha A3bIKE TIEOMETPUHU, UCCIEN0BAaTh IIOCTPOECHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MTOHATHI U TEOpEM, arnapara ajireOpsl; pemarhb
IIPAKTUYECKUE 3a1a4, CBA3AHHBIEC C HAXOKICHUEM T€OMETPUUYECKUX BEJIMYMH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KUIACC

Ne HaunmeHoBaHMe pa3/e/ioB U TeM
n/n NMPOrpamMmmbl

BBenenue B crepeoMeTpHIO

[IpsiMble M TIOCKOCTH B ITPOCTPAHCTBE.
[TapamienbHOCTE IPSIMBIX U INIOCKOCTEN

[lepneHauKyASPHOCTD NPSAMBIX U
IJIOCKOCTEN

VYTIIbl MEKIY NPSIMBIMU U TUIOCKOCTSIMU
MHororpanHuku
OOBEMBI MHOTOIPaHHUKOB

[ToBTOpEHME: CeueHUs, paCCTOSHUS U yTIJIbI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoaundyecTBo 4acoB

Bcero

10

12

12

10

11

68

KonTpoabHbie
padoThI

IIpakTnyeckue
padoTbI

DJIEeKTPOHHBIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchbl

bubmuorexa [JOK
https://m.edsoo.ru/1¢209e37

bubnuorexa [JOK
https://m.edsoo.ru/1¢209e37

but6mmoreka [IOK
https://m.edsoo.ru/1¢209¢e37

but6mmoreka [IOK
https://m.edsoo.ru/1¢209¢e37
but6mmoreka [IOK
https://m.edsoo.ru/1¢209e37
bubmuorexa [JOK
https://m.edsoo.ru/1¢209e37

bubnuorexa [JOK
https://m.edsoo.ru/1¢209e37




11 KUIACC

HaumeHoBaHue pa3ieioB U TeM
Ne ni/m
MPOrpaMMbI

Tena BpaieHus

OO0BEMBI TET

BexTopsl 1 KOOpAMHATHI B MPOCTPAHCTBE

[ToBTOpenue, o6o0IIEHKE,
cUcTeMaTU3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

KoanuyecTBo 4acoB

Kontpoabubie IIpakTnueckue
Bcero

padoThbI padoThbI
12
5 1
10 1
7 1
34 3 0

DJIEeKTPOHHBIE
(uugposbie)
o0pa3oBaTe/ibHbIE

pecypchl

bubmuoreka [{OK
https://m.edsoo.ru/1¢209e37

bubmuoreka [JOK
https://m.edsoo.ru/1¢209e37

Bbu6mmorexa [JOK
https://m.edsoo.ru/1¢209¢37

bubmuoreka [JOK
https://m.edsoo.ru/1¢209e37










IHPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJBLHOM NPOI'PAMMBbI

10 KVIACC

Kox
MPOBEPSIEMOT O
pe3yJbTarTa

7
7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

7.9

7.10

7.11

IIpoBepsiemble NpeAMeTHBIE Pe3yIbTAThl 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o01ero 00pa3oBaHusA

I'eomerpus

OnepupoBath NOHATHAMU: TOUKA, MPsMasi, INIOCKOCTb

[IpuMeHSTh aKCMOMBI CTEPEOMETPUH U CIEACTBHS U3 HUX MPH PEUICHUH
TeOMETPHUYECKUX 3a7a4

OnepupoBaTh MOHATHAMH: TApPaUICILHOCTh U TEPIEHINKYISIPHOCTH
MPSAMBIX U IJIOCKOCTEHN

KnaccudunupoBats B3auMHOE PACTOIOKEHHE MPSMBIX U TIJIOCKOCTEH B
MIPOCTPAHCTBE

OnepupoBaTh MOHSATUSMU: ABYTPAHHBIN YToJl, TPaHU JABYTPAaHHOTO YIJIa,
pedpo IBYTpaHHOTO yTila, JMHEHHBIA YroJl IBYTPaHHOTO yTJja, TpaaycHas
Mepa IBYTPaHHOIO yria

OnepupoBaTh MOHSATUSMU: MHOTOTPAHHHUK, BBIMYKJIbII M HEBBITYKJIbINA
MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, IPABUIIBHBI MHOTOTPAaHHUK
Pacrio3naBaTh OCHOBHBIE BHBI MHOTOTPAaHHUKOB (NUpaMuia, MpU3Ma,
MIPSIMOYTOJIBHBIN TTapajuieenuIie], Kyo)

KnaccudpunupoBaTe  MHOTOTpaHHMKH, BBIOMpas  OCHOBaHUSA  JUId
Kinaccupukauud  (BBIMYKJIBIE W HEBBINYKIble  MHOTOTPAHHUKH,
MpaBWIbHbIE MHOTOTPAHHUKH, TIPSMBIE U  HAKJIOHHBIE IPHU3MBIL,
napauieJIenuIne;Ibl)

OnepupoBatb MOHSTHSIMHU: CeKyIas TJIOCKOCT, CeUeHUe
MHOTOTPaHHUKOB

OOBSCHATh TPHUHIOUIIBI  TOCTPOCHHUS  CEYCHWNW  MHOTOTPAHHUKOB,
UCIIOJIB3YSl METO/I CJIEJIOB

CTpOI/ITB CCUYCHHA MHOI'OI'PaHHHUKOB MCETOJAOM CJICAOB, BBIIIOJHATH

(BBIHOCHBIE) TUIOCKHE YEPTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (hUryp:



7.12

7.13

7.14

7.15

7.16

7.17

7.18

7.19

7.20

BUJ CBEPXY, COOKY, CHU3Y

Pemate 3a1aun Ha HaxOXI€HUE F€OMETPUYECKUX BEIMUYMH 10 0Opa3nam
WU aNroOpuTMaM, INPUMEHsS W3BECTHBIC AHAJIUTUYECKUE METOJBI IIPU
pelIeHUU CTaHAAPTHBIX MAaTeMAaTHYECKUX 3aJa4 Ha BBIYUCICHHUE
pacCTOSTHUN MEXKIY IBYMsI TOYKAMM, OT TOYKHU JO INPSMOMU, OT TOYKH J10

IIJIOCKOCTH, MEXKAY CKPCIIUBAIOINNUMHUCSA IMTPAMBIMHA

Pemate 3a1aun Ha HaxOXIEHUE F€OMETPUYECKUX BEIMUYUH 10 0Opa3nam
WM aNrOpuTMaM, INPUMEHsSI W3BECTHBIC AHAJIUTUYECKUE METOBI IIPU
pelIeHUU CTaHJAPTHBIX MAaTEMAaTHYECKUX 3a1a4 Ha BBIYKMCIIEHHUE YIJIOB
MEXKIY CKPELIMBAIOIIMUMHUC IPSIMBIMH, MEXAY NPSIMOU U IUIOCKOCTBIO,

MEX/1y TUIOCKOCTSIMH, IByTPaHHBIX YIJIOB

Boruncnsate 00bEMBI M IUIOLIAAM TOBEPXHOCTEM MHOTOTPAaHHUKOB
(mpusma, nupamuaa) ¢ npuMeHeHueM (GOopMyJl, BBIYUCISATH COOTHOIIICHUS
MEXKIY IJIOIIAIIMHA IIOBEPXHOCTEH, o0bpéMamMu 10JT0OHBIX

MHOT'OT'paHHUKOB

OHepI/IpOBaTB MNOHATHUAMU: CUMMCETpPUA B IPOCTPAHCTBE, LHECHTP, OChb U

TUIOCKOCTh CHMMETPHUH, LIEHTP, OCh M TUIOCKOCTh CHMMETPUHN (PUTYPBI

W3BnekaTth, TpeoOpa3oBbIBATH W HMHTEPIPETUPOBATh WHPOPMAIHIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, MPEICTABICHHYIO Ha

YepTeKax U pUCYHKax

[TpumMeHsTH reoMeTpudeckue (akThl A PEIICHUS CTEPEOMETPHUECKUX
3a1a4, MNPEANONAraloliuX HECKOJIbKO WIAroB pPEIICHMS, €CIU YCIIOBUSA

MIPUMEHEHHUS 3a/1aHbI B SBHOU (hopMme

IIpuMeHATH mpoCTEHIINEe NPOrPAMMHBIE CPEACTBA M JIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMEI ITPHU PCIICHUN CTCPEOMECTPHUICCKUX 3a1a4

[IpuBOoaUTE MpHUMEpPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOAE H

JKU3HU, PACIIO3HABATDH MMPOSABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

[TpuMeHATH MoTydYeHHbIE 3HAHUS Ha IPAKTHUKE: aHAIU3UPOBATh pPeabHbIe
CUTyallud M NPHUMEHSTh HU3y4YEHHbIE IOHATHS B IIpoLEecce IOUCKa
pereHus MaTeMaTHYeCKU chopMyIMPOBAHHOM pooJIeMBl,
MOJIETUPOBATh peajbHbIE CUTYyallud HA S3bIKE T'€OMETPHUM, UCCIIEOBATh
MOCTPOCHHBIE MOJENIU C MCIIOJIb30BAHUEM T€OMETPUYECKUX MOHATHH U
TEOpeM, ammapaTa aiareopbl, pemaTh NPakKTUYECKUe 3a1a4uu, CBSI3aHHBIE C

HaXOXKXIACHUCM I'COMETPUICCKUX BECIIMYHNH



11 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

6

6.1

6.2
6.3
6.4

6.5

6.6

6.7

6.8

6.9

6.10

6.11

6.12

6.13

IIpoBepsiemble mpeAMeTHBbIE Pe3yIbTAThl 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeILHON NPOrpPaMMBbl CpeHero o01ero odpasoBanus

I'eomeTrpus

OnepupoBaTh MOHITHIMH: IIWIHHIPHYECKAS TTIOBEPXHOCTh, 00pa3yIoIIue
WIMHIPUYECKON TOBEPXHOCTH, LMUIUHAP, KOHHYECKas MOBEPXHOCTb,
oOpasyioniie  KOHHUYECKOH  TOBEPXHOCTH, KOHYC, cdepudeckas
MOBEPXHOCTh

PacnioznaBats Tena BpaiieHus (IMIMHAP, KOHYC, cdepa U map)
OOBACHATH CITOCOOBI TIOTYYCHHS TEJI BpAIICHUS

KnaccudumupoBars B3auMHOE pacnoiokeHHe chephl U TIOCKOCTH
OnepupoBaTh MOHSTUSAMM: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTAa,
BBICOTA CETMEHTA, IIAPOBOW CJIOW, OCHOBAHUE IIAPOBOTO CIIOS, BBHICOTA
IIApOBOTO CJI0S, IIIAPOBON CEKTOP

Beraucnare 00BEMBI M IUIONIAM TOBEPXHOCTEH TEJI BpAIICHUS,
TeOMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT

OnepupoBaTh MOHATHSIMH: MHOTOTPaHHHK, BIHCAaHHBIM B cdepy H
OTIMCaHHBII OKOJIO cdepsl, cdhepa, BMCaHHAs B MHOTOTPaHHUK HITH TEJIO
BpallleHus

BbluucnsTh COOTHOIICHHS MEXIy IUIOMAASMH MOBEPXHOCTEH H
00BEMaMu TOJJOOHBIX Tell

N306paxaTs u3yuyaembie GUTYPHI OT PyKA UM ¢ IPUMEHEHHUEM MPOCTHIX
YepTEKHBIX HHCTPYMEHTOB

BbImonHATh (BBIHOCHBIE) IUIOCKHE YEPTEXKU U3 PUCYHKOB IPOCTHIX
00BEMHBIX (GUTYp: BUI CBEpPXY, COOKY, CHHU3Y; CTPOUTH CEUCHHUS TeI
BpallleHus

W3Biekath, MHTEPIPETHPOBATH M MPEOOPA30BBIBATH HH(DOPMAIHIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKHX (Urypax, NpPeACTaBICHHYIO Ha
yepTexax U pUCyHKax

[IpumeHsITh TeOMETpHUSCKHUE (PAKThI I PEIICHHS CTEPEOMETPUICCKUX

3ala4, IMIpcamnoiaratommux HECKOJIbKO MIaroB peuICHHA, CCIIN YCIOBHUA

IpUMEHEeHHUs 3aJlaHbl B ABHOH popme

OHCpI/IpOBaTL TIOHATHUEM: BEKTOP B IPOCTPAHCTBC



6.14

6.15

6.16

6.17

6.18

6.19

6.20

6.21

6.22

6.23

BBINONHATE JCHCTBUSL CIIOKEHUSI BEKTOPOB, BBIYUTAHUS BEKTOPOB H
YMHO)KEHUSI BEKTOpA Ha YHUCIIO, OOBSACHATh, KAKUMH CBOWCTBAMH OHH
001a1af0T

[IpuMeHsTh MpaBUIIO apauIeTICUIeIa TP CII0KEHUH BEKTOPOB
OHGpHpOBaTI) IIOHATUAMU. I[eKapTOBI)I KOOpI[I/IHaTI)I B HpOCTpaHCTBe,
BEKTOpP, MOJIYJb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAHMHATHI BEKTOPA,
yroll MEXIy BEKTOpaMH, CKaJsIPHOC MPOU3BEICHHE BEKTOPOB,
KOJUTHHEAPHbIC H KOMITJIAHAPHBIC BEKTOPHI

HaxoauTh cyMMy BEKTOPOB M IPOM3BEJACHHE BEKTOpa Ha YHCJIO, YTOJ
Memz[y BeKTOpaMI/I, CKaJ'IflpHOC HpOI/I?;BeI[eHI/Ie, paCKJ'IaZIBIBaTB BGKTOP 110

JIBYM HEKOJUIMHEAPHBIM BEKTOpaM
3azaBath IVIOCKOCTh YPaBHEHHEM B JIEKAPTOBOM CUCTEME KOOPAUHAT
Pemate mpocrelmmne TreoMETpUYECKHE 3aJadyd  Ha NPUMEHEHHUE
BEKTOPHO-KOOPAUHATHOI'O METO1A

Pemrate 3amaun Ha J0Ka3aTE€lIbCTBO MAaTEMAaTHUYECKHUX OTHOIICHHUM H
HaXOXKACHUEC I'COMCTPUYICCKUX BCIUYUH IIO 06pa3uaM WK aJIrOpUTMam,
IMPUMCHSA HN3BCCTHBIC METOIBI npu pPEeIICHUU CTaHJApPTHBIX

MaTeMaTHYECKUX 3a7a4

[IpuMeHATh NpOCTEHIIME NPOrPAMMHBIE CpPEICTBA M JJIEKTPOHHO-
KOMMYHMKAIIIOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUUYECKUX 3a/1a4
[IpuBoANTH MpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U
YKU3HU, paclioO3HaBaTh IPOSBICHUE 3aKOHOB FEOMETPHUH B HCKYCCTBE
[IpumensaTh TOMy4YeHHBIE 3HAHMS Ha MPAKTUKE: AaHAJIU3UPOBATH
peanbHbIE CUTyallud U NPUMEHSATh M3YUYEHHBIE MOHATUSA B IpoOlEecce
MOWCKA pEIICHUS MaTeMaTH4ecku C(HOpMyITUPOBAaHHON TMPOOIEMBI,
MOJEJIUPOBATh PEaJbHbIE CUTYyallMd HA SI3bIKE T€OMETPHUM, MCCIIEI0BAThH
MOCTPOEHHBIE MOJENIN C UCIOJIb30BAHUEM T'€OMETPUUYECKUX IMOHATHI U
TeopeM, afrmapara anreOpsl, pemaTh NPaKTUIECKUE 3a/1a4H, CBSI3aHHBIE C

HaxXO0XACHUEM I'COMCTPHUICCKUX BCINYHNH



ITPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KIIACC

Kon

7.1

7.2

7.3

7.4

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

I'eomerpus

OcHOBHBIE TIOHATUSL CTEpeOMeTpuu. Touka, HpsiMasi, MJIOCKOCTb, MPOCTPAHCTBO.
[TonaTne 00  aKCHMOMAaTMYECKOM  IIOCTPOEHUM  CTEPEOMETPUM:  AKCHOMBI

CTCPCOMETPHUU U CIICACTBUSA U3 HUX

B3aumHOoe  pacrnosokeHue OpsAMBIX B IPOCTPAHCTBE:  IE€pPECEKAIOLIUecs,
napajuleJbHble W  CKpeluBaromuecs mpsMble. [lapamnenbHOCT NPSIMBIX H
IUIOCKOCTENl B  NPOCTPAHCTBE: MAapajUlebHbIE IpsIMblE B  INPOCTPAHCTBE,
MapaJUIEIbHOCTh TPEX MPSAMBIX, MAPATUIEIBHOCTh MPSMON U IUIOCKOCTH. YTJBI €
COHAIIPABJICHHBIMU CTOPOHAMM, YIOJI MEXKIY MPSAMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: MapaJuieNibHbIE MIIOCKOCTH, CBOMCTBA MAaPAJIIIEIbHBIX
riockocteil. Ilpocreiimue npocTpaHCTBeHHbIE (UIYpbl Ha IUIOCKOCTH: TETPa’p,

Ky0, mapaJijiesienumnei, NoCTPOeHUEe CeUeHU!

IlepneH UKy IIPHOCTh NPSAMOM M IUIOCKOCTH: NEPHEHAMKYJSIPHBIE MPSIMBIE B
IIPOCTPAHCTBE, NPAMBIE MapajlICIbHbIE U MIEPIEHANKYJIIPHBIE K INIOCKOCTH, TPU3HAK
NEPIEHAUKYIISIPHOCTH IIPSMOM M INIOCKOCTH, TEOPEMA O IPSIMOU IEPIIEHANKYIIIPHOU
IJIOCKOCTH. YTJIbl B IIPOCTPAHCTBE: YIOJ MEXKAY MNPAMOM M IUIOCKOCTBIO,
JIBYI'PAHHBIA YTOJI, JIMHEHHBIM Yrojg JAByrpaHHoro yria. llepnennukynsap u
HAKJIOHHBIE: PACCTOSIHME OT TOYKM [0 IUIOCKOCTH, PAcCTOSHUE OT MpSMOW 0
TUTOCKOCTH, TPOEKIUS (PUTYpBl Ha TUIOCKOCTh. [leprmeHauKyIsIpHOCTh TUIOCKOCTEH:
IpPU3HAK  NEPHEHAMKYISAPHOCTHM  ABYX  Iuiockocteil. Teopema o  Tpéx
MEePIEHAUKYIISIPAX

IloHsiTHE MHOTOIpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHHKA, BBIIIYKIIBIE H
HEBBINTYKJIbIE MHOTOIPDAaHHUKHU, pa3BEpPTKa MHororpaHHuka. llpusma: n-yrompHas
npu3Ma, TpaHd M OCHOBAaHMS MPU3MBI, IpsAMas U HaKJIOHHas MpPU3MbI, OOKOBas U
II0JIHAs TOBEPXHOCTH NMpU3MbI. lapamuienenunen, npsMoyronbHbIi NapauieIenune]
U ero cporicrtsa. [lupamuaa: n-yroipHas nupamMuaa, TpaHd U OCHOBAHUE NMUPAMU/IBI,
OoKOBast M IOJIHAsl MOBEPXHOCTh MUPAMU[BI, IPABUIIbHAS M yCEUEHHAs MUpaMHUIA.

DJ1€eMEHTHI MnNpu3Mbl U MUPAMHIBI. HpaBI/IHBHI)IG MHOTI'OIrpaHHUKH: IIOHATUC



7.5

7.6

7.7

[IPaBUJIBHOTO MHOIOIPAHHUKA, IIpaBUIIbHAs IpHU3Ma M IpaBUIbHAs IUPAMHUIA,
IpaBWIbHAs TPEYroJibHAs MUpaMUAa U MPaBWIbHBIN TeTpasap, KyO. IIpencrasnenue
O MpPaBWIBHBIX MHOTOTPaHHMKAX: OKTa’Ip, AOAEKa’Ap M ukocadapyrue CedeHus

MMPU3MBI 1 TUPaAaMUBI

CumMMeTrpust B IIPOCTPAHCTBE: CUMMETPHUS OTHOCUTENIBHO TOYKH, IpPSIMOH,
IUIOCKOCTH. DJIEMEHTBI CHMMETPUH B MMUPAMMIAX, NApaJUICICIIUIIEaX, TPABUIBHBIX

MHOT'OIrpaHHUKax

Bbrunciienue 31€MEHTOB MHOTOTpaHHMKOB: pEOpa, nuaroHanu, yriubel. Ilnomansb
OOKOBOM TIOBEPXHOCTH M TIOJHON TOBEPXHOCTH TPSIMOM TPHU3MBI, IIJIOMIAh
OCHOBaHMH, TeopemMa 0 OOKOBOHM MOBEPXHOCTU MpsiMO mpu3Mbl. [1nomans 60koBoi
MIOBEPXHOCTH M IIOBEPXHOCTH IPABWIBHOM IHpaMHUABI, TEOpeMa O IUIOUIaan

yceuéHHolt nupamupsl. [Tonstue 06 06béMe. OObEM MHpPaMUIbL, TPU3MBI

HOI[O6HBI€ TCJIa B IIPOCTPAHCTBE. CoOTHOIIICHUSA MCXKAY IUIomaasaMunu HOBerHOCTeﬁ,

00BEMaMU TTOTOOHBIX TEI

11 KVIACC

Kon
6

6.1

6.2

6.3

6.4

6.5

6.6

IIpoBepsieMblii 21eMeHT CO/IePKAHMS

I'eomerpus

[{minHapuyeckas MOBEPXHOCTh, 00pa3yrolue HUIMHIPUYECKON TTOBEPXHOCTH, OCh
WIMHAPUYECKON MOBEpXHOCTU. LIMIMHIp: OCHOBaHHS M OOKOBasi MOBEPXHOCTD,
o0Opazyroriasi ¥ 0Ch, IO, OOKOBOW U MOJTHOU MMOBEPXHOCTH

Konnueckasi moBepXHOCTh, 00pa3yIolre KOHMYECKOW TOBEPXHOCTH, OCh U BEPIIMHA
KOHMYECKOW ToBepxHOCTH. KOHyC: OCHOBaHHME M BepIIMHA, 0o0pasyiomas U OCb,
wiomaab OOKOBOW M TOJHOM MOBEPXHOCTHU. YCEUEHHBIH KOHYyC: oOpasylolue H
BBICOTA, OCHOBAHUS U OOKOBasi IOBEPXHOCTh

Cdepa u map: neHTp, paauyc, TuaMerp, IIoNaab NOBEpXHOCTH cdepbl. BanmHoe
pacriosio’keHre cepbl U IUIOCKOCTH, KacaTeslbHas IUIOCKOCTh K cdepe, IUIoImaib
chepsr

N3o0paskeHue Ten BpalieHus Ha TI0CKoCTH. Pa3BépTka NUIMHIApPA U KOHYCa
KomOunanuu Tten BpalieHuss ¥ MHOTOTPaHHMKOB. MHOIOIpaHHUK, OINUCAHHBIN
OKOJIO cepsl, cdepa, BIUCAaHHAS B MHOTOIPAHHUK, WIIM TEJIO BPAILICHHS

[Torsitne 06 00BEMe. OcHOBHBIE cBOWCTBA 00BEMOB Tei. Teopema 00 00BEME
OpSAMOYTOJBHOTO Tapajienenunena v ciaenctBus u3 He€. OO0bEM IWIMHApA,

KoHyca. O0bEM 1mapa u miouaab chepsl



6.7

6.8

6.9

6.10

HOI[O6HBI€ TCl1a B IMPOCTPAHCTBE. CoOTHOIICHUSA MCKAY iomagsaMun

MMOBEPXHOCTEH, 00bEMaMH MOIOOHBIX TEIT

Ceuenust uuiauHzApa (mapajuleibHO U TNEPIEeHIUKYJISIPHO OCH), CEUEHHUS KOHyca

(mapannenbHOE OCHOBAHUIO U MPOXOASILEe Yepe3 BEPIINHY ), CEUEHUS L1apa

Bektop Ha miuockoctd M B IpocTpaHcTBe. CIIOKEHHE M BBIYATAHUE BEKTOPOB.
YMHOXKEHHEe BEeKTOpa Ha 4mciio. PasnokeHne BeKkTopa 1o TpEM HEKOMILJIAaHAPHBIM
BekTopaM. IlpaBuno mapamnenenunena. PemeHne 3amad, CBA3AaHHBIX €

MPUMCHCHUCM IIPaBUII JEUCTBUI C BCKTOpaMu

[IpssmoyronbHasi cucteMa KOOpAMHAT B TMpocTpaHcTBe. KoopauHaTel BeKTOpA.
[Ipocreiimne 3amadyd B KOOpAWMHATAX. YTOd MeEXIy Bekropamu. CkanasipHoe
MMPON3BCACHUC BCKTOPOB. Brraucnenne YIJI0B MCXKAY MPAMBIMU U ITJIOCKOCTIAMMU.

KoopanHaTHO-BEKTOPHBIM METO/I IIPU PEIIEHUN T€OMETPUUYECKUX 3a/1a4



ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUSA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
ITPOT'PAMMBI CPEJHET'O OBIIET'O OBPA3OBAHMUA

Kon
NpoBepsieMoro
TpeOoBaHuUs

IIpoBepsiemble TPeOGOBaAHUSA K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa30BaTeJbHON MPOrPaMMbl CPeIHEro 0011ero
o0pa3oBaHus

Bnagenne merogamMu J0Ka3aTeNbCTB, aIrOPUTMaMU pELICHHs 3ajady;
yMeHHe (opMyIMpoBaTH M ONEpPUPOBATH MOHATHUSMHU: OIpeEesieHue,
aKcuoma, TEOpeMa, CJIEACTBHE, CBOMCTBO, IPHU3HAK, J10Ka3aTEIbCTBO,
paBHOCUJIbHBIE (POPMYIUPOBKU; MPUMEHSThH UX; YMEHUE (HOpMYyIUPOBAThH
0o0paTHOE M MPOTUBOIIOJIOKHOE YTBEPXKACHUE, MPUBOIUTH MPUMEPHI U
KOHTPIPUMEPBI, HMCIHOJB30BaTh METOJ MAaT€MAaTHYECKOW WHIYKIHH;
IIPOBOAMTH  JI0KA3aTEIbHBIE PACCYXKACHMS MpU PEIICHUH 3aj]ad,
OLICHUBATh  JIOTMYECKYH)  IPaBUJIBHOCTb  PACCYKICHUN; YMEHHE
ONEpUPOBATh MOHATUSAMU: MHOXECTBO, IOAMHOXECTBO, ONEpalM Haj
MHOXECTBAMH; YMEHHE HCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
anmnapart AJis OIMCAaHMsI peabHbIX MPOLIECCOB U SBJIECHUH U IIPU PELICHNUN
3aja4, B TOM 4YHCIE U3 JAPYTUX Y4YEOHBIX TMPEAMETOB; yMEHHE
OTepupoBaTh MOHATUIMH: Tpad, CBA3HBIN Tpad, AepeBo, HUKI, Trpad Ha
IUIOCKOCTH; YMEHHE 3a/1aBaTh M OIHUCHIBATH Trpadbl pa3IUIHBIMU

CHOCO68.MI/I; HCIIOJIB30BATh l"pa(bbl IIpU pCHICHUH 3a1a4

YMeHue onepupoBaTh MOHATUAMH: HATypaJbHOE YMCIIO, LEI0E YHCIIO,
CTEIIEHb C LENBIM IT0Ka3aTelIeM, KOPEHb HAaTypaJbHOM CTEIEHU, CTEIICHb
C  pAaUMOHAIBHBIM  IIOKa3aTeleM, CTCNEHb C  JCUCTBUTEIBHBIM
noKaszaTeneM, Jorapu¢m UuClIa, CHHYC, KOCHHYC U  TaHTEHC
IIPOU3BOJIBHOIO YHUCJIA, OCTATOK II0 MOIYJIIO, PalUOHAIBHOE YHCIIO,
UPPALMOHAIIBHOE  YHCIO0,  MHOXECTBA  HATypalbHBIX,  LEIbIX,
palMOHAIbHBIX, JEHUCTBUTEIBHBIX YHUCENI, YMEHUE MHCIOIb30BaTh
NPU3HAKU JI€IMMOCTH, HAaUMEHBIIMA OO AEeNuTeNbh U HauMEHbIIIEe
oO1iee KpaTHoe, aaropuT™ EBKiIMIA MpH pelIeHuH 3aa4; 3HAKOMCTBO C
pPa3IMYHBIMM  TO3UIMOHHBIMH  CHUCTEMaMM  CUYUCIICHHUS; yMEHHUE
BBINOJIHATh BBIUMCIIEHUE 3HAUYEHUH U MpeoOpa3oBaHUs BBIPAXKEHUH CO
CTETIeHSIMU M JiorapudMamu, MpeoOpa3oBaHUs IPOOHO-PAIMOHAIBHBIX

BLIpa)KeHI/Ifl; YMCHHUC OICPpHUPOBATH MNOHATUAMU: IMOCIICAOBATCIBHOCTD,



apudmMeTnyueckas nporpeccus, reoMeTpuyecKas nporpeccus,
OeckoHe4yHO yOBIBalOImIasi TEOMETPUYECKas IPOTPECCHs; yMEHHUE
3aJ]aBaTh MOCIEA0BATEILHOCTH, B TOM YHCIIE C TOMOILBIO PEKYPPEHTHBIX
dbopMyJI; yMEHHE ONEpUpPOBATh MOHATHSAMHU: KOMIUIEKCHOE YHCIIO,
COMPSDKEHHBIE KOMIUIEKCHBIE YHCIIA, MOAYJb U apTYMEHT KOMIUIEKCHOTO
gyncna, (opMa 3amEcd  KOMIUIGKCHBIX — 9Hceld (TreoMeTphuecKas,
TPUIOHOMETpHUYECKass U  anreOpavyeckas); yMeTb IPOU3BOJIUTH
apudMeTHuecKkue NeHCTBUS C KOMIUIEKCHBIMHU YHCIIaMHU; TPUBOIUTH
OpUMEpPbl  UCHOJb30BAHUSA  KOMIUIEKCHBIX  YHCEN;  ONEpUpPOBaTh
HNOHATUAMM: MaTpuma 2x2 u  3X3, ompeaenuTeNb  MaTpULBbI,

reOMETPUYECKUN CMBICT OIpeeTUTeNs

YMeHHne onepupoBaTh MHOHATHAMU: PALMOHAIBHBIE, WPPALMOHAIBHEIE,
NoKa3aTeJbHbIe, CTENECHHBIC, JOrapu(pMHUUYECKHE, TPUTOHOMETPUUYECKHE
YpaBHEHHsT U HEpPAaBEHCTBA, HUX CHCTEMBI, YMEHHE OIEpUPOBATh
MOHATUSAMH: TOXIIECTBO, TOXJIECTBEHHOE NpeoOpa3oBaHUE, ypaBHEHUE,
HEPaBEHCTBO, CUCTEMAa YypPABHEHUNM U HEPABEHCTB, PaBHOCWJIBHOCTH
ypaBHEHUW, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaTb YypaBHEHUS,
HEPaBEHCTBA W CHUCTEMbI C IOMOIIBIO PA3JIMYHBIX MPUEMOB; pPELIATH
ypaBHEHHUs, HEPaBEHCTBA M CHUCTEMbl C TMapaMETpPOM; IPUMEHSTh
YpaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI JJI1 PELICHUS MaTEeMaTHYECKUX

3aj71a4 ¥ 3a/1a4 U3 Pa3IUYHbIX 00J1acTel HAYKU U peaslbHOW )KU3HU

VYMeHue omnepupoBaTh MOHATHAMM: (QYHKLIUSA, YETHOCTh (DYHKLUH,
NEPUOIMIHOCTD (PYHKIIUH, OrpaHHYECHHOCTh (PYHKIHUH, MOHOTOHHOCTH
byHKIMHU, 3KCTpeMyM (YHKIMH, HauOoJIblllee U HaMMEHbIIee 3HaYeHUs
(GYHKIHMK Ha IPOMEXYTKE, HETIpephIBHAS (DYHKINS, aCHMITOTHI rpaduka
¢dbyHKUMH, TIepBas ¥ BTOpas MPOU3BOJHAS (YHKINHU, T€OMETPUUYECKUH U
¢u3nyecKuil CMBICI TPOU3BOAHOM, IEpBOOOpa3Has, ONpeAcIEHHBIN
UHTErpajl; yMEHHME HaXOJUTh ACHUMOTOTHI rpaduka (YHKLUHU; YMEHHUE
BBIUUCIATh NPOU3BOJHBIE CYMMBI, IPOU3BEACHMS, YACTHOTO H
KOMIO3ULUN (YHKLIUN, HAXOJUTh YpaBHEHUE KacaTelbHOH K rpaduky
(GYHKIMY; YMEHHME HAXOIWUTh IPOU3BOJHBIE 3JEMEHTAPHBIX (PYHKIN;
YMEHHE HCHOJIb30BaTh MPOU3BOAHYIO MJIsl HCCIEAOBaHUS (YHKIHUH,
HAXOJIWTh HAWOOJBIINE W HAWMEHBINIWE 3HAYCHUS (YHKIHA; CTPOUTH
rpadMKu MHOTOWIEHOB C HCIOJBb30BAHMEM alapaTa MaTeMaTH4YeCKOro
aHaJln3a; TMPUMEHATh TPOU3BOJHYIO JJIi HAXOXKACHHUS HAWIyYILEero

peumcHus B HNPHUKIIAJAHBIX, B TOM YHCJIC COHHAJIBHO-DKOHOMHWYCCKUX U



buznyecKrx 3aJadax; HaAXOJIUTh TUIOMIAN U O0BEMBI (UTY C TOMOIIBIO
WHTErpajia; IPUBOJUTH MPUMEPHl MATEMATUYECKOTO MOJCIMPOBAHUS C

NOMOIIBIO AU depeHInanbHbIX YpaBHEHUI

YMeHne omnepupoBaTh MOHATHSAMU: Tpaduk (yHKIOUH, OOpaTHas
(byHKUMS, KOMIO3UIMUSA (YHKUWH, JTUHEHHas (yHKIHs, KBaJIpaTU4Has
byHKIMS, panvoHaabHas byHKIHS, CTerneHHas byHKIHS,
TPUTOHOMETpUYECKHE  (PYHKIUH, OOpaTHble TPUTOHOMETPHYECKHE
GyHKIMKM, TOKa3aTenbHass | Jorapudmudeckas (yHKIHH, YMEHHE
CTpOUTh TpadUKu H3YyYEHHBIX (YHKIMHA, BBINOJIHATH NMPEOOpa3OBaHUS
rpaduKkoB GYHKIINUN, UCTIOIB30BATh TPpa(UKHU JIJIsT U3YyUEHHUS TPOIECCOB U
3aBUCUMOCTEH, TpU peIeHUH 3ajad U3 JAPYTuX YYeOHBIX MPEIMETOB H
3aJla4 U3 peasibHOM KU3HU; BhIpaxaTh (opMyIamMH 3aBUCUMOCTH MEXKITY
BEJIMYMHAMH; UCIIOJNb30BaTh CBOMCTBA W Tpapuku (QyHKUUH U1
pellleHrs] ypaBHEHUH, HEPABEHCTB U 33/1a4 C IMapamMeTpaMu; U300paxarhb
Ha KOOpPAMHATHOM IIJIOCKOCTM MHOXECTBA pCELICHUM ypaBHEHUH,

HEPABCHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3a/ladydl Pa3HBIX TUIOB (B TOM YHCJIE Ha
MPOLEHTHI, AOJTH M YaCTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTh TOBAPOB U
YCIIyT, HaJIOTH, 33Jla4¥ U3 00JIaCTU YIPaBJICHUS TUYHBIMU U CEMEUHBIMU
(dbuHaHCaAMM); COCTABIATH BBIPAKEHUS, YpaBHEHUS, HEPABEHCTBA U MX
CUCTEMBI IO YCJOBMIO 3aJaud, HCCIEOBATHh IOJIYyYEHHOE pPELICHUE U
OIICHMBATh MPABIONOAOOHOCTh PE3yJNbTATOB; yYMEHHE MOJEIUPOBAThH
peanbHBIE CUTyallMM Ha $3bIKE MATEMATHKH; COCTABJISATH BBIPAXKCHHUS,
ypaBHEHHS, HEPaBEHCTBA W HMX CHCTEMBl 10 YCJIOBHIO 3a/ayH,
HCCIIEIOBaTh TOCTPOEHHBIE MOJEIM C HCIOJB30BaHUEM aIrmapara

anreOpbl, MHTEPIIPETUPOBATH MTOJyUYEHHBIH pe3yabTar

YMeHue onepupoBaTh MOHATUSAMU: cpeliHee apu(MeTHiecKoe, MeiuaHa,
HanOoJpIllee W  HAaWMEHbIIEe 3HAYCHHWs, pa3Max, JUCHepCHs,
CTaHJApTHOE OTKJIOHEHHME YHUCIOBOIO Habopa, yMEHHE W3BIEKaTh,
MHTEPIPETHPOBATh HWH(GOPMAIMIO, TPEACTABICHHYI0 B Taliumax, Ha
IyarpaMmax, rpagukax, OTpaxarollyro CBONCTBA peabHbIX MIPOLIECCOB U
SIBJICHHIA; TIPEICTABIIATH WH(POPMAIIHIO C TIOMOIIBIO TAOJHII M IUarpam;
UCClIeIoBaTh CTAaTHUCTUYECKHUE JAaHHbIE, B TOM YHUCIIE C NPUMEHEHUEM
rpaguyecKux METOJOB U  DJIEKTPOHHBIX CPEIACTB; TIpapUuecKu
UCClIeIoBaTh COBMECTHbIE HAOMIOACHUS C TOMOLIbIO JUarpamm

paccenBaHysl U IMHEWHON PErpeccuu
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YMeHHE OnepupoBaTh MOHATHAMU: CIyYalHBIA OIBIT W CIIy4ailHOE
COOBITHE, BEPOSTHOCTH CIy4allHOrO COOBITHS; YMEHHE BBIYHCIISTH
BEPOSITHOCTb C MCIIOJB30BaHMEM TIpaUUeCKUX METO/A0B; HPUMEHSThH
(GOpMyJIbl CIIO)KEHHS M YMHOXKEHHUS BEPOSITHOCTEH, (opMyJy MNOIHON
BEPOSATHOCTH, popmyiry bepHyim, komOuHAaTOpHbIE (akThl U (HOPMYJIBL;
OLICHUBATh BEPOSITHOCTU pEaJbHBIX COOBITUH; yMEHHE ONEpUpPOBATH
NOHATUAMM: ClIy4yaillHas BEJIWYMHA, PpAaCIpENeICHUE BEPOSTHOCTEM,
MaTeMaTUYECKOE OXKUJAHUE, TUCHEPCUS U CTAHIAPTHOE OTKJIOHEHHE
CllydailHOW BeIMYUHBI, (QYHKIMM paclpeleleHuss U IUIOTHOCTH
PaBHOMEPHOIO, II0KA3aTEJIbHOIO M HOPMAJIBHOIO PAaCIpEICICHUM;
YMEHHE HCIOJIb30BaTh CBOMCTBA M3YyYEHHBIX pPaCHpPENCIICHUN Ui
peleHus 3agad; 3HAKOMCTBO C MOHSATHSMH: 3aKOH OOJIBIIMX YHCel,
METOZBl BBIOOPOYHBIX MCCIIEJOBAHUHN; yMEHHE IPHUBOIUTH IPUMEPHI
NPOSIBJIICHUS] 3aKOHA OOJBIIMX YHCET B HPUPOAHBIX M OOIIECTBEHHBIX
ABJICHUAX; YMEHHUE OIEPUPOBATH MOHATUSAMHU: COYETAHHE, IIEPECTaHOBKA,
YHUCIO COYETaHWH, YHCIO IepecTaHoBOK; OuHOM HploTOHA; ymeHue
HIPUMEHATh KOMOMHATOPHBIE (PAKTHI M pacCyKICHUs Ul PEeLIeHUs 3a1a4;
OLICHUBATh BEPOSTHOCTH peanbHbIX COOBITHIA; COCTaBJIATh

BEPOATHOCTHYIO MOJIENTb M1 HHTEPIPETUPOBATH NOTYyUEHHBIN Pe3yIbTaT

YMeHHne onepupoBaTh NOHATUSMH: TOYKa, MpsAMas, IJIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jyd, BEJIMYMHA Yrjia, IUIOCKUH yTod,
JBYIPAHHBIA YIoOJ, TPEXTPAHHBIA YTOJI, CKPELIMBAIOUIUECS IpPSMBIE,
MapajuyieIbHOCTh U MEPHEHAUKYJISIPHOCTh MPSAMBIX U IUIOCKOCTEH, Yroi
MEXIy NPAMBIMH, YTOJ MEXAYy MPSIMON M IUIOCKOCTBIO, YTOJI MEXKIY
IJIOCKOCTSIMHU, PACCTOSIHME OT TOYKHU JIO TUIOCKOCTH, PACCTOSTHUE MEXKIY
MPSIMBIMH, PACCTOSIHUE MEXIY IUIOCKOCTSAMHM; YMEHUE HUCIIOIb30BATh MPH
pelIeHnr 3a1a4 u3y4deHHblEe (AaKThl U TEOPEMBbl TUIAHUMETPUU; YMECHHE
OLICHUBATh  pPa3MEpbl OOBEKTOB  OKPYXKAIOIIETO0 MHpa; CTPOUTH
MaTeMaTUYeCKUE MOJIEIN C IOMOIIbI0 TE€OMETPUUYECKUX TMOHIATHH WU

BCJIMYMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3a1a4n

YMeHue ornepupoBaTh MOHITHIMH: IUIOMATL GUTYPBI, 00BEM (QUTYPHI,
MHOTOTPaHHHK, MPAaBUJIbHBI MHOTOTPAHHUK, CEUYCHHE MHOTOIPaHHHKA,
Ky0, Tapajulelienunea, Npu3Ma, nupamuaa, (Gurypa M IMOBEPXHOCTH
BpallleHHs, WIMHIP, KOHYC, map, chepa, miomans chepsl, IUIOmaib
MOBEPXHOCTH THUPAMHUJIBI, TPHU3MBI, KOHYyCa, IWIHHIpAa, 00BEM KyoOa,

npAMOYT'OJIBHOTO IIapaJurCjCiiineaia, MnupaMuabl, MIPU3MBbI, LHUIWXHApPA,
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12

13

KOHYycCa, I1apa, pa3BEPTKA MOBEPXHOCTH, CEUECHUs KOHyCca M LWIMHIPA,
MapaJuleJIbHbIE OCH WM OCHOBAHHUIO, CEYEHWE 1Iapa, IIJIOCKOCT,
Kacaromascs cdeppl, LUIMHIPA, KOHYCa; YMEHHE CTPOUTh CEeueHHe
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAHHUKH, (PUTYPHI U TIOBEPXHOCTH
BpAILICHUs, UX CEYEHUS, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPENICTB;
YMEHHE NMPUMEHSATH CBOMCTBA Nr€OMETPUUECKUX (DUTYp, CAMOCTOSITEILHO
(bopMyaMpOBaThH OIMpPENEICHUS U3y4aeMbIX (UTyp, BBIABUIaTh TMIIOTE3bI
O CBOHCTBaxX M NMpH3HAKaX r€OMETPUYECKHUX (UTYp, 0OOCHOBBIBATH WM
OlpoBepraTh MUX; YMEHHME MPOBOAMUTH Kiaccudukanuoo @uryp mo
Pa3NUYHBIM TPU3HAKAM, BBIOJIHATH HEOOXOIUMBIC IOMOJHHUTEIbHbIC

MIOCTPOCHHS

YMeHrne omnepupoBaTh TOHSATHSIMH: JBW)KEHHE B IPOCTPAHCTBE,
napajuIeNbHBIA IEPEHOC, CHMMETPHS Ha TNIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHMe MOA00Ms, TOMOOHBIE (UTYPBI, YMEHHE
pacrmo3HaBaTh paBHbIC U MOJOOHBIE (UTYPHI, B TOM YHCIE B HPUPOJIE,
UCKYCCTBE, apXUTEKTYpe; HCIOIb30BATh T'€OMETPUYCCKHE OTHOIICHHS
IpU PEIICHWH 3a7a4; HaXOJUTh TEOMETPUYECKUE BEIWYUHBI (JITIUHA,
yroj, IUIomaab, O0BEM) MpU PEMICHUH 3a1ad W3 JPYTUX YUICOHBIX
MPEIMETOB M U3 PEaThbHON KM3HU; YMEHUE BBIUUCISITH TEOMETPUICCKHE
BEJIMYUHBI (JUIMHA, YTOJ, IUIONIalb, OOBEM, ILIOMIAIb TMOBEPXHOCTH),
UCTIONB3Ysl HM3Y4YeHHBbIE (OPMYIBI M METOMABI, B TOM YHCIE: IUIOIAIb
MOBEPXHOCTH MHUPAMHIBI, TIPU3MBI, KOHYCA, IIIMHAPA, IUIOMAAb chepsbr;
00BEM Ky0a, TPSIMOYTOJBHOTO MapauleenuIieia, MTHPaMUIbI, TPU3MEI,
IUTHHIPA, KOHyCa, IIapa; YMEHHE HaXOIUTh OTHOIIEHHE OO0BEMOB

noA00HBIX (uryp

YMeHue onepupoBaTh MOHATUSMU: MPSMOYTOJIbHAS CUCTEMAa KOOPIUHAT,
BEKTOp, KOOPAMHATHI TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BEICHNE BEKTOpa Ha YHCIO, pa3joXKEeHHe BeKTopa Mo 0Oasucy,
CKQJIIPHOE TPOU3BEJICHNUE, BEKTOPHOE IMPOU3BEICHUE, YIOJl MEXKIY
BEKTOpPAMH;, YMEHHE HCIIOJIb30BaTh BEKTOPHBIA U KOOPAWHATHBIA METOJ
JUISL pelIeHUs] TEeOMETPUYECKHX 3aJad M 3aJad JPyTrux y4EOHBIX
peIMETOB

YMmenue BbIOMpaTh TOAXOMAIIMA METOA MJisi peHIeHHus 3a7auu;
MOHUMAHWE 3HAYUMOCTH MAaTeMaTHKU B U3YYCHUU TMPUPOJHBIX U
OOILIECTBEHHBIX  MPOIECCOB M  SBJICHMI; YMEHHE paclO3HABaTh

IMMPOSABJICHUC 3aKOHOB MAaTCMATUKHW B HUCKYCCTBC, YMCHHC IIPHBOJUTH



IIPUMEPBl  MAaTEMAaTUYECKUX OTKPBITUM POCCUHMCKOM W  MHUPOBOMU

MaTE€MaTHYECKOW HayKH



INEPEYEHD 2JIEMEHTOB COJAEPXKXAHUS, IIPOBEPAEMBbBIX HA EI'D
11O MATEMATUKE

Kon

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8
1.9

2.1
2.2
23
24
2.5
2.6
2.7
2.8
29
2.10
2.11

IIpoBepsieMblii JJIEMEHT COAEePKAHUS

Yucna ¥ BEIUMCIIEHUSA
Harypanbnbie u nensie yncna. [Ipu3Haku 4e1MMOCTH HEIbIX YUCE

PamnmonansHble  yHcia. OOBIKHOBEHHBIE U ACCATHUYHBIC ,I[pO6I/I, IMMPOLCHTHI,

OeCKOHEYHBIE IEPUOINUECKHUE JPOOH

Apudmernuecknii KOpeHb HATYpaJbHON cTeneHd. J[eHcTBHA ¢ apupMeTHIeCKUMU

KOPHSIMHU HaTypaJIbHOW CTETIEHU

Crenenb C 1enbiM nokazaresieM. CTeneHp ¢ pallMoHaIbHBIM MoKa3aresieM. CBoiicTBa

CTCIICHU

CuHyC, KOCHMHYC U TAaHI€HC YHUCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,

apKTaHT'€HC YHCIIOBOIO apryMeHTa
Jlorapudm uucna. [lecaTHaHbIe U HATYypaJIbHBIEC JOTapUPMBI

JleiictButenbHble  uYnciaa. ApU(METHYECKUE OIepaluul C  JACHCTBHTEIHHBIMU
yucinamu. [IpubnnxEHHbIe BRIYUCIICHUS, PAaBUiIa OKPYTJICHUS, PUKUIKA U OI[CHKA

pe3yJyibTaTa BEIYMCIECHUN

[Ipeobpa3zoBanue BeIpakeHUN

KommnekcHble uncna

YpaBHEHUs U HEPABEHCTBA

Lenble u 1poOHO-palIOHAIbHBIE YPaBHEHUS
HppanmoHanpHble ypaBHEHUS

TpuronomeTpruyeckue ypaBHEHUS

[Toka3arenbHble U JorapupMUUECKHE ypaBHEHHS
Ilenble u 1pOOHO-paIIOHAIBHBIE HEPABEHCTBA
HppanuoHanpHbele HEPABEHCTBA

[TokazarenbHble U IorapupMUUIECKUE HEPABEHCTBA
TpuronomeTpruyeckrue HEpaBeHCTBA

CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
YpaBHEHMS1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMHu

Martpuna cuctemMsbl TMHEWHBIX ypaBHEHUN. OnpeenTenb MaTpHULIbl



3.1

3.2

3.3

3.4
3.5

3.6

3.7
3.8

4.1

4.2

4.3

5.1
52

6.1
6.2
6.3

7.1
7.2
7.3
7.4

OyHKIMY 1 TpadUKu
OynHkuus, crnocoObl 3amaHus ¢yHkuuu. ['padux ¢yHkuuu. B3aumHo oOpaTHBIC
¢yukuuu. YétHble 1 Heu€THBIe QyHKIMU. [leproanueckue GpyHKIHHN

OO6nactp ompeneneHUs W MHOXECTBO 3HaueHU ¢ynkumu. Hymn ¢yskmmm.
[IpoMexXyTKH  3HAKONMOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
MakcumyMbl ¥ MHHUMYMBI (yHKIMH. Hawmbonbliee ¥ HavMeHbIIee 3HAYCHHE

(GYHKIIUN HAa TPOMEKYTKE

CrenenHas (yHKUUS C HaTypaJbHbIM M LEJIbIM IOKa3areneM. E€ cBoiicTBa u

rpa¢uk. CBoiicTBa 1 rpauK KOpHS 7-Oi CTENIEHH
Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku
[Toka3zarenbHas u norapupmudeckas GyHKINH, UX CBOHCTBA U TpaduKH

Toukm pa3peiBa. AcuMmnToThl TpadukoB ¢yHkmuii. CBoiicTBa  (QyHKIUH,

HETIPEPBIBHBIX HA OTPE3KE

ITocnemoBaTeALHOCTH, CIIOCOOBI 3aMaHUA OCIEN0BATEILHOCTEH
Apudmerndeckasi 1 reoMeTprueckas nporpeccuu. opmyna CI0KHBIX TPOICHTOB
Hauvana maTemaTnyeckoro aHaiamza

[TpousBognas ¢pyukimu. [Ipon3BoaHbIE S1€MEHTAPHBIX (PYHKIIMIA

HpI/IMCHeHI/Ie HpOI/I3BOI[HOI71 K HCCICAO0OBAaHHIO (I)YHKI_[PII}'I Ha MOHOTOHHOCTh H
9KCTPEMYMBI. HaXO)KI[eHI/Ie HauOOJILIIEr0 ¥ HAMMCHBIIETO 3HAUCHMUS q)YHKIII/II/I Ha

OTpe3Ke
[TepBooOpasnas. MuaTerpan

MHoxecTBa U JIOTHKa

MHoOXecTBO, ornepaluy HajJ MHOKecTBamu. Jluarpammel Diinepa — Benna
Jloruka

BeposTHOCT 1 cTaTUCTHKA

OnucarenbHas CTaTUCTUKA

BepostHocTh

Kombunatopuka

I'eomerpus

@urypsl Ha MIIOCKOCTH

[IpsiMbIe ¥ MJIOCKOCTU B IPOCTPAHCTBE

MHOrorpaHHuKu

Tena u MOBEpXHOCTH BpalCHUS



7.5 Koopannatsl 1 BEKTOpPBI



YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YHEHUKA

METOAUYECKHE MATEPHUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT B6605774623375700579819917695010535788983042363
Bnageney JpyxuHuHa Onera MakapoeHa
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