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MNOACHUTEJIBHASA 3AIIMCKA

PabGouas mporpamma yueOHOro kypca «l'eomerpusi» 6a30BOro ypoBHS s
oOyuaromuxcss 10 —11 kmaccoB pa3paborana Ha ocHoBe DenepanbHOTO
rOoCyZIapCTBEHHOTO 00Pa30BaTEIHHOTO CTaHJAAPTa CPEAHETO OOIIeTo 00pa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABSIBISIEMBIX K
MaTeMaTH4eCKOMy OOpa3oBaHUI0, W TPAAUIMA POCCHUUCKOTO 0oOpa3oBaHUSI.
Peanuzanmsi mporpaMMbl 00eCIIeYMBaeT OBIAICHUE KITFOYCBBIMU KOMIICTCHITUSIMH,
COCTaBIIIIOIIIMMU OCHOBY IS CaMOPa3BUTHUSI M HEMPEPHIBHOIO 0Opa3oBaHUS,
IEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO U IIO3HABATEILHOTO Pa3BUTHS
JUYHOCTH O0YYarOIIMNXCs.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHoCcTh yueOHOTO Kypca TeOMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OOYCJOBIIEHA NPAKTHUYECKONH 3HAYMMOCTHIO METAlpPEIMETHBIX U
OPEeIMETHBIX PE3YyJbTAaTOB OOYUYEHHUS T'€OMETPUM B HAIPABICHUU JHUYHOCTHOIO
pa3BuTHs oOyuaromuxcs, ¢GopMHpoOBaHUA (YHKIIMOHAJIBLHON MaTeMaTH4eCKOu
I'PaMOTHOCTH, U3YUYEHUS IPYTUX y4eOHbIX AUCHUIUIMH. Pa3BuTHe y o0ydarommxcs
NPaBUIBHBIX MPEACTABICHUN O CYIIHOCTH M IMPOUCXOXKJIECHUH T€OMETPUYECKHX
abCTpaKkiMii, COOTHOIIEHHH PEATBHOTO M HUICAIBHOT0, XApPAKTEpE OTPaKEHUS
MAaTEMAaTHYECKOW HAyKOW SBJICHUA M MPOLECCOB PEATBHOTO MHPA, MECTE
reOMETPUU B CUCTEME HayK U POJIM MaTEMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yYalllMXCsl, a TaKKe KayeCTB MBILIUICHUS, HEOOXOAMMBIX JUIsl aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisgeTcs OAHUM M3 0a30BBIX IMPEJIMETOB HAa YPOBHE CPEIHErO
oOmiero oOpa3oBaHHs, TaK Kak OO0OECrneYrMBaeT BO3MOXKHOCTh H3Y4YEHHUS Kak
JUCUUIUIMH €CTECTBEHHO-HAYYHOW HANPaBIEHHOCTH, TaK U TYMaHUTapHOU.

Jlornyeckoe MbllUIeHHE, (OpMUPYEMOE MpPU U3YYEHUH OOydarouuMucs
HNOHATUWHBIX OCHOB F€OMETPHUH U MOCTPOCHUHN LENOYKU JJOTHUYECKUX YTBEPKACHUN
B XOJIE pEUICHUsI T€OMETPUYECKUX 3aJayd, YMEHHE BBIJBUraTh M OIMpPOBEpPraTh
TMIOTE3bl HEMOCPEACTBEHHO HCIIONB3YIOTCS IPU PEIICHUH 337a4 €CTECTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (QU3UKH.

YMeHHe OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTIX AeATENbHOCTH 4YesioBeka. OpHeHTaluus YelOoBeKa BO BPEMEHHM U
MPOCTPAaHCTBE — HEOOXOJMMOE YCIOBHE €ro CoOIHalbHOTO ObiTHs, (opma
OTpaXEHUSI OKPY>KAIOIIET0 MHPA, YCJIOBHUE YCHENIHOTO MO3HAHUS M AKTHBHOTO
npeoOpa3oBaHus  JEeUCTBUTENBbHOCTH. OnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazaMH OOBEIMHAET pa3Hble BUAbl y4EOHOM U TPYNOBOH JEITEIBHOCTH,



SBIIIETCSI OJHUM W3 MPO(PECCHOHATBHO BAXXKHBIX KA4eCTB, MOITOMY aKTyallbHa
3aa4a (OPMUPOBAHUSA Yy OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBINUICHHS Kak
Pa3HOBHJIHOCTH OOpa3HOTO MBIIUICHHSI — CYIIECTBEHHOI'O KOMIIOHCHTAa B
MOJITOTOBKE K MPAKTUYECKON JACATEIHHOCTH IT0 MHOTUM HAITPaBJICHUSM.

[leas ocBoeHmst mporpamMMbl ydeOHOro Kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE 00yueHus — o00O1eoOpa3oBarebHOE U OOIIEKYJIbTYpHOE pa3BUTHE
oOydJarommxcs  4epe3  OoOecredeHre  BO3MOXKHOCTH  MPUOOpETeHUs |
UCTIONB30BaHUSI CUCTEMATUYECKUX TEOMETPUYECCKMX 3HAHUW W  JCHCTBHIA,
cHenupUIHBIX TEOMETPUH, BO3MOKHOCTH YCIIEIITHOTO MPOIOJDKCHHUST 00pa30BaHMS
0 CTICTIHAIBHOCTSIM, HE CBS3aHHBIM C MPUKIIATHBIM HCTIOIH30BAHIEM T€OMETPHH.

[Iporpamma 1o rTeoMeTpuu Ha 0a30BOM YpOBHE IMpeAHA3HAYCHA s
00yJaroNMXcs CpeHeN IIKOJIbI, He UCTBITHIBABIIMX 3HAYUTEIBHBIX 3aTPYTHEHUH
Ha ypOBHE OCHOBHOTO 00mero oopasoBanus. Takum oOpa3om, oOydaroniuecs: Ha
0a30BOM YypOBHE JOJDKHBI OCBOUTH OOIHE MAaTEeMaTHYECKUE YMEHHsI, CBSI3aHHBIC
co crenuPuKoil TEOMETpUHM € HEOOXOAUMBIE HJisi KU3HH B COBPEMEHHOM
obmectBe. Kpome 3T0Oro, oHM MMEIOT BO3MOKHOCTh M3YyYUTh T'€OMETPUIO OoJiee
r1y00Ko, €clii B JalbHEHIIeM BO3HUKHET HEOOXOIWMOCTh B TE€OMETPHUYECKHX
3HAHMSIX B MPOPECCUOHATBHON JACATEIHHOCTH.

JIoCTIKeHHE IIeJTd  OCBOCHHS TPOrpaMMBbl 00ECIIEUMBACTCS peElICHUEM
COOTBETCTBYIOIIMUX  3amad. [IpHOpUTETHBRIMH 3aJadaMH  OCBOSHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax sBISFOTCS:

e (opMHpoOBaHHE TMPEACTABICHUS O TEOMETPUU KaK YacTH MHPOBOM

KYJIBTYPBI B OCO3HAHHE €€ B3aUMOCBS3H C OKPYKAIOIIIM MHPOM;

e (opmMupoBaHue TpeACTaBICHUS O MHOTOTPAHHUKAX W TENaX BpaIicHUS
KaK 0 BAXHEUIINX MATEeMATHUYECKUX MOJIENSIX, MO3BOJISIONMIUX OMUCHIBATH
Y U3y4aTh pa3HbIe SABJICHUS OKPYKAIOMIErOo MUPA;

o (opMupoBaHWE yMEHHs pAaclO3HAaBaTh Ha 4YepTeX axX, MOJCISIX H B
peaTbHOM MHPE MHOTOTPAHHHUKH M TeJla BpaICHUS;

e OBJAJCHUE METOJAMH PEIICHUS 3a/7ad Ha TIOCTPOCHUS HAa M300paKEHUIX
MPOCTPAHCTBEHHBIX PUTYD;

e (QopMupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSITHSMH O
MHOTOTPaHHUKaX U TeJaX BPaIIECHUS U UX OCHOBHBIMHU CBONCTBaMU;

e OBJAJCHUE  QJITOPUTMAMH  PCEIICHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMHpOBaHHE yMEHHUS TMPOBOJUTH  HECIOXKHBIE JOKa3aTeIbHBIC
pacCcy X JeHUs B XOJ€ PEUICHHs CTEPEOMETPUUYECKUX 3aJad U 3a4ad C
MPAKTUYECKUM COJIEPIKAHUEM;

e Dpa3BUTHE  UHTCIUICKTyallbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
oOydJaromuxcs, TO3HABAaTEILHOW  AKTHMBHOCTH, HCCIEIOBATEIBCKUX
YMEHUHN, KpUTUIHOCTH MBITIICHHUS,



e (opmupoBanue GyHKIIMOHATBHOM IPAaMOTHOCTH, peJIeBaHTHOM
r€OMETPUU: YMEHUE pacro3HaBaTh IMPOSIBICHUS T'€OMETPUUYECKUX
HNOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEW B peajbHBIX KU3HEHHbIX
CUTYallMsIX M TMpPU HU3YyYEHUU JAPYTUX YYEOHBIX MPEAMETOB, MPOSBICHUS
3aBHCHUMOCTEH U 3aKOHOMEpHOCTEH, (OpMynHpoBaTh HX Ha S3bIKE
r€OMETPUU U CO3/1aBaTh FEOMETPUYECKHE MOJIEIH, IPUMEHATh OCBOECHHBIN
r€OMETPUYECKUN ammapar Juisl pPELIeHUs MPaKTUKO-OPUEHTUPOBAHHBIX
3aJlay, UHTEPIIPETUPOBATH U OIEHUBAThH MMOJTYUYEHHBIC PE3YyIbTATHI.

OTIMYUTETFHON OCOOEHHOCTHIO MPOTPAMMBI SIBISIETCS BKIIIOUEHHUE B KYpC
CTEPEOMETPUM B Hayajle €ro HW3y4yeHus 3aJad, peIIaeMbIX Ha YpOBHE
UHTYWUTUBHOTO MO3HAHUS, U ONpeAeNEHHBIM 00pa3oM opraHu3oBaHHas paboTa Hal
HUMH, YTO CIIOCOOCTBYIOT Ppa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIILJICHUS, CTUMYJIUPYET MPOTEKAHWE MHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K
JAJbHEUIIIEMY U3YyYECHHIO ITPEAMETA.

[Tpenmourenue OTAAETCSA HATISIIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHS, TO
€CTh TEOPETUYECKHUE 3HAHUS MMEIT B CBOEH OCHOBE UyBCTBEHHOCTH IPEIMETHO-
MPAKTUYECKON JIesTeNIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUN Yy
yYalllUXCS B Kypce CTEpPEOMETPUU MNPOBOAMUTCS 3a CUET pelIeHUs 3aJady Ha
CO3/aHME€  NPOCTPAHCTBEHHBIX 00pa3oB W  337ad Ha  ONEpUpOBaHUE
IPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue oOpa3a IPOBOJUTCS € ONOPOM Ha
HarJasgHOCTh, a ONEpUpPOBaHME OOpa3oM — B YCIOBUSX OTBICYEHHUS OT
HATJIATHOCTH, MBICIEHHOTO M3MEHEHHUSI €70 UCXOAHOTO COJEPKaHMUS.

OcHOBHBIE coaepkaTelbHble JTUHUU Kypca «['eomerpum» B 10—11 kmaccax:
«MHororpanHukny», «IIpsiMble U TUIOCKOCTH B MPOCTpAHCTBEY, « Tena BpaleHus»,
«BeKTOpbI U KOOPAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHKE JIOTUYECKUX YMEHUN
pacmpenensercs He TOJBKO II0 COJEP)KATENbHBIM JIMHHMSM, HO M IO TIoJaM
0oOy4eHHMsI Ha YPOBHE CpeTHEro o01ero 0opa3oBaHusl.

Copepxanue 00pa3OBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPE3yJbTaTaM
OCBOEHHsI paboyell MporpaMMbl, pacOopeneJ€éHHbIM [0 TroAaM O00y4eHwus,
CTPYKTYpUPOBAHO TaKUM O0pa3oM, 4YTOOBI OBJAJEHUE TIE€OMETPUUYECKUMHU
MNOHATUSAMU W HAaBBIKAMHM OCYLIECTBIISUIOCH MTOCJIEI0BATEIBHO M MOCTYNATENbHO, C
COOJIIO/IEHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAJIUCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEJCTaBICHUN OOYydYalOIIMUXCs, paciiupss M
yriIyOstsist e€, 00pa3ysi IPOUYHbIE MHOXKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEGBHOM IIVIAHE

Ha uzydenue reometpuu oTBOAUTCS 2 yaca B Henelo B 10 kimacce u 1 yac B
Henento B 11 kiacce, Bcero 3a jiBa rojia o0ydenus - 102 yueOHbIX yaca.



COAEPXKXAHME YYEBHOI'O KYPCA
10 KUIACC

IIpsiMble M IJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOCHHUHU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMHOE pacnosioKeHue IMpsAMBIX B IPOCTPAHCTBE: IIE€pECEKaroluecs,
napajulejibHble M CKpeuuBaromuecs npsMbele. [lapamienbHOCT OpsAMBIX U
IUIOCKOCTEM B IIPOCTPAHCTBE: IAPAJUICIIbBHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
[IapaJuIeNIbBHOCTh TPEX MPAMBIX; MAPAJIIEIBHOCTh NMPSAMOW U IUIOCKOCTH. YTUIBI €
COHAIIPABJICHHBIMU CTOPOHAMH; YIOoJd MEXAY IpsAMBIMH B IIPOCTPAHCTBE.
[TapaiutenbHOCTH IJIOCKOCTEMN: napajuieabHbIC IIJIOCKOCTH; CBOMCTBA
napajieNbHbIX Iuiockoctel. [lpocreifiine mnpocTpaHCTBeHHbIE (UTypbl Ha
IUIOCKOCTH: T€Tpa’ap, KyO, napaiesenumne]; TOCTPOCHUE CEUCHUH.

IlepneHauKyISApHOCTD NPSIMON U IUIOCKOCTH: NEPIECHAUKYJIISPHBIEC NPSIMBIC B
[IPOCTPAHCTBE, IIPSAMBIE MapajuIeJIbHbIE W NEPIEHAUKYISAPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYISAPHOCTH IMPAMOM M INIOCKOCTH, TEOpeMa O IpsAMOU
MEPIIEHAUKYJISIPHON IIOCKOCTU. YTJIBI B IIPOCTPAHCTBE: YIOJl MEXAY IPSIMOU U
IUIOCKOCTBIO;  JIBYI'PAHHBIM  yroj, JIMHEHMHBIM yroJa JBYTPAHHOIO  yIJa.
[leprieHIUKYJISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKH IO IUIOCKOCTH, PACCTOSTHUE
OT TMNpsAMOM /[0  IJIOCKOCTH,  TOpoeKuus  (QUrypsl Ha  IJIOCKOCTb.
IleprieHIUKYJISAPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPIECHIUKYJSIPHOCTH  JIBYX
TI0CKOoCcTeN. TeopeMa 0 TpEX NMEPIEHIUKYIIApax.

MHoOrorpaHHuKHu

IloHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTBl MHOTOI'PAHHUKA, BBIITYKJIbIE
Y HEBBITYKJIBIE MHOTOI'PAaHHUKH; Pa3BEPTKA MHOrOrpaHHuka. [Ipusma: N-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPHU3MBbI; IpsAMas U HAKJIOHHAs MPU3MbL; OOKOBas U
TIIOJIHAs ITIOBEPXHOCTh IIPU3MBL. [Tapayutenenurnen, IIPSIMOYTOJIbHBIN
napajuienenunes u ero csoucrsa. [lupamupa: N-yroiapHas nupamuia, I'paHd U
OCHOBaHHUE MUPAMUBI; OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMU/IbI; IPABUIbHAS U
yCeu€HHas MNHUpaMuja. OJIEMEHTbl HOpu3Mbl M nupamuiasl. IIpaBuibHbIE
MHOTOI'PaHHUKHU: TOHSATHE NMPABWIBHOI'O MHOI'OTPAHHUKA; MPAaBUJIbHAS IIPU3MA U
IIpaBUWIbHAS IHPAMUIA; [PaBWIbHAs TPEYTrojbHAsA NUPaAMUIA W IPABUIIBHBIN
teTpadip; KyO. IlpencraBieHne o mpaBUIBHBIX MHOTIOTPaHHUKAX: OKTas3p,
nozieKkasip U ukocasap. CeueHus: Ipu3Mbl U TUPAMUJIBIL.

CuMMeTprs B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, IPSMOH,
IUIOCKOCTU.  ODJEMEHTbl CUMMETPUM B NHpaMHAAX, NapajuieJeHnuIenax,
IIPAaBUJIBHBIX MHOI'OI'PAHHUKAX.



Brerunciienne »ieMEHTOB MHOTOTPAaHHUKOB: pEOpa, uaroHaiv, YIJIbL.
[Tnomane OOKOBOW TOBEPXHOCTH M TIOJHOW IMOBEPXHOCTH MPSIMOW TIPHU3MBI,
IJIONIAh OCHOBAaHMH, TeopeMa O OOKOBOW ITOBEPXHOCTH NPSIMOM IPU3MBL.
[Tnomans OOKOBOW IMOBEPXHOCTH U TOBEPXHOCTH TPABWIBHOW THUPAMUIBI,
TeopemMa O Iulomaau yceu€éHHoul mnupamuabl. llonsitue 00 o00bEMe. OOBEM
UpPaMUIbl, TPU3MBI.

[Tomo6ubie Tema B mpocTtpaHcTBe. COOTHOIIECHUS MEXAY TUIOMIAASIMU
OBEPXHOCTEH, 00bEMaMU TTOTOOHBIX TEJL.

11 KJIACC

Tena Bpamenust

[Hwnuaapudeckas IMOBEPXHOCTb, obOpazyrornue IWJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHIPUYECKOW TMOBEpXHOCTU. [{MnuHOp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zywlias M OCh;, IUIONIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOW moBepxHocTH. KOoHyC: OCHOBaHME M BepIIMHA, 00pa3yromas
U OCh; IUIOMAAhr OOKOBOM ¥ TIOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: UEHTp, paauyc, AUaAMETP; IUIOLIAJb MMOBEPXHOCTU CQEphl.
B3aumHuoe pacronoxenue chepsl U INIOCKOCTH; KacaTellbHAs TNIOCKOCTh K cdepe;
IJI0IIAAb CEepHI.

N300pakenne Ten BpallleHHs Ha TNIOCKOCTH. Pa3BEépTka MUIIMHIIpa U KOHYCA.

KomOunamuu Ten BpalleHus W MHOTOTPAHHUKOB. MHOTOrpaHHUK,
OMHUCAHHBIA OKOJIO cdephl; cdepa, BOUcaHHAS B MHOTOIPAHHUK, WU TEJO
BpalICHUS.

[Tonsatue 00 06bEMe. OcHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 006 00bEMe
IPSIMOYTOJILHOTO Tapajuienenurnena u cieactsus u3 He€. OObEM IMIHHIpA,
konyca. O0BEM 1apa u miomaas chephl.

[logoOuble Tena B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOMASIMHU
MOBEPXHOCTEH, 00hEMaMU TTOTOOHBIX TEJL.

Ceuennsi nwiMHApa (OapaJUleIbHO M MEPIEHIUKYJSIPHO OCH), CEUYEHUS
KOHyca (mapajijielIbHOE OCHOBAHMIO M TIPOXOJIAIIEE Yepe3 BEPIIUHY), CEUCHUS
mapa.

BekTopbl U KOOPANHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B mpocTpaHcTBe. CloKeHUE U BBIYUTAHUE BEKTOPOB.
YMHO)KEHHE BEKTOpa Ha yucio. Pa3noxxkeHue BeKTopa Mo TpéM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mapamienenunena. Pemienwe 3amad, CBSI3aHHBIX €
NPUMEHEHUEM TIpaBWJI JACHUCTBHM C BekropaMu. [IpsMoyronbHas cucrema



KoopauHaTt B mnpoctpadHcTBe. Koopaunatel BekTopa. IIpocreimme 3amaun B
KOOpAWHATaX. YToJl Mexay Bekropamu. CKalIpHOE MPOU3BEICHHUE BEKTOPOB.
Brriuncienue yrioB Mex1y NpsIMbIMH U TUIOCKOCTAMU. KooparHATHO-BEKTOPHBIN
METO/I IPH PEIICHUHA T€OMETPUUYECKUX 3a/1aU.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATbBI

JIndHOCTHBIE pE3yibTaThl OCBOCHMSI MPOTpPaMMbl y4eOHOTO TpeaMera
«MaremaTuka» XxapakTepU3yrTCs:

I'paxxpanckoe BociuTanue:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKOMN TO3UIINN 00YUaAIOMIEToCs] Kak aKTHBHOTO
U OTBETCTBEHHOTO WIEHAa POCCHUUCKOrOo OOIIEeCTBA, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUMH,
IpoLeayp TpaxJaHCcKoro ooOmecTBa (BbIOOPHI, OMNPOCHI M Tp.), YMEHUEM
B3aHMOJICMCTBOBAaTh C COLMAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
GYyHKIUSIMHU ¥ HA3HAYCHUEM.

ITaTpuoTH4YecKkoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON Ipak IaHCKOU UJICHTUYHOCTH, YBOKCHUS K
IIPOLUIOMY U HACTOSALIEMY POCCHUMCKOW MAaTEMAaTUKH, HEHHOCTHBIM OTHOILLIEHUEM K
JIOCTUKEHUSAM POCCUUCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMAaTUYECKOW IIKOJIbI,
K HCHOJIb30BAaHUIO ATUX JOCTHKEHUU B JIPYTUX HayKaX, TEXHOJOTHsIX, cdepax
SKOHOMUKHM.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHUEM JTyXOBHBIX LIEHHOCTEN POCCUHCKOTO HapoJa;
c(hOpPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHWS, OTUYECKOTO  ITOBEICHUS,
CBSI3aHHOTO C MPAKTHUYECKUM NMPUMEHEHUEM JOCTHUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMUBOTO Oy AyIIETO.

JcTeTH4ecKoe BOCIUTAHNE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAsl 3CTETUKY MAaTEMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajJad, pEIIEHNH, pacCyKJIeHUN;
BOCHPUMMYHUBOCTBIO K MATEMAaTUYECKAM aCIIEKTaM Pa3JIMYHbIX BUOB UCKYCCTBA.

dusuyeckoe BOCIUTAHKE:

cOpPMHUPOBAHHOCTHIO YMEHHS TMPUMEHSATH MaTeMaTU4YeCKUe 3HaHUS B
HWHTEpecax 370poBOro u 6e3omacHoro odpasa KW3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3/10pOBOE€ MUTaHHE, COATAHCUPOBAHHBIM PEXKUM 3aHSATUN U

OT/IbIXa, peryJisipHas busngeckas AKTUBHOCTb); bu3zngecKoro
COBEPIIICHCTBOBAHMSI, npu 3aHITHIX CIIOPTHUBHO-03/I0POBUTEIHHOM
JeSITeTbHOCTBIO.

TpynoBoe Bocniutanue:

TOTOBHOCTBIO K TPYZY, OCO3HAaHHEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
pazauuHbiM  chepaM  NMpPOoPECCHOHAIBHON  JIEATENbHOCTH, CBA3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHUEM COBEpIIATh OCO3HAHHBIA BHIOOP
Oyaymeil npodeccud U peanu3oBbIBATh COOCTBEHHbIE JKU3HEHHBIE IUIAHBI;



TOTOBHOCTBIO M  CIOCOOHOCTHIO K  MaTeMaTHYeCKOMYy OOpa3OBaHHUIO M
caM0OOOpa30BaHUI0 HA MPOTSHKCHHM BCEW J>KM3HHM; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUUECKUX 3a/1a4 MaTeMaTHYECKON HAIPaBICHHOCTH.

IKO0J0rHYecKoe BOCIIUTAHHE:

c(OPMHUPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYyphl, MMOHUMAHHUEM BIUSHUS
COIMAJIBHO-DPKOHOMHMYECKHUX IPOIIECCOB Ha COCTOSIHUE MPUPOIHON M COLMATbHOM
Cpeapl, OCO3HAaHHEM TJOOAIBHOrO XapakTepa HSKOJOTHYSCKUX IPpOoOIIeM;
OpUCHTaIlMell Ha MPUMCHEHUE MaTEeMAaTHYECKUX 3HAHUW IS pelieHus 3a1ad B
o0JlacTU  OKpYXalolllel cpenpl, IUIAHUPOBAHUS IIOCTYNIKOB M OILIEHKH HX
BO3MO>KHBIX MTOCHEACTBUMN JIJIs1 OKPYKAIOIIEH CpeIbl.

I{leHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpMHUPOBAHHOCTBIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  Pa3BUTHUS HAayKM ©  OOIIECTBEHHOM  MPAKTUKH, IMOHUMaHUEM
MaTeMaTUYeCKOW HayKh Kak c]epbl 4enoBEeYeCKOW MesTeTbHOCTH, 3TArloB €&
Pa3BUTHS M 3HAYUMOCTH IS Pa3BUTHUS LMBUIM3AIMHU; OBJIAJCHHUEM S3BIKOM
MaTe€MaTUKXM W MaTEeMaTU4YeCKON KyJIbTypOH KakK CpEeICTBOM MO3HAHUSA MHPA;
TOTOBHOCTBIO OCYIIECTBJISATH MPOSKTHYH) M HCCIEAOBATEIbCKYIO JCSATEIbHOCTH
WHJMBUAYAJIbHO U B TPYMIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI YUeOHOTO TMpeaMeTa
«MaremaTtuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HABAMEIBHBIMU  OCUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
O0elcmeusiMuU, YHUBEPCANbHbIMU Pe2YAIMUSHLIMU OCUCTNEUSIMU.

1)  Vuuseepcanrvnvie  nosnasamenvhvle  Oelicmsus, — 00eCneuuU8arOm
Gdopmuposanue 06a308bIX KOSHUMUBHBIX NPOYECco8 o0OYuaowuxcs (oceoeHue
Memoo08  NO3HAHUA — OKpYJcaowe2o  Mupd,  NpuMeHeHue  J102UYECKUXx,
ucce008amenbeKux onepayull, ymenul pabomams ¢ ungopmayueti).

Bba3oBble Jijoruueckue 1ecTBHA:

e BBISBIIATH U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MATEMATHICCKUX
OOBEKTOB, TOHATUN, OTHOIIEHUH MEXIYy TMOHATUAMH, (OPMYITUPOBATH
OTpeNeNICHUs]  MOHSATHH; yCTaHABIMBAaTh CYIIECTBEHHBIH  IPH3HAK
KJaccu(UKauu, OCHOBAaHUA i OOOOIICHHWS W CpaBHEHUS, KPUTEPUH
IIPOBOJIUMOTO aHAJIN3a;

e BOCIpPUHUMATH, (QopMymHpoBaTE W MNPeOOPa30OBBIBATE  CYXKIACHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, €AMHUYHBIC, YACTHBIC W OOIIHE;
YCJIOBHBIE;

e BBIABJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTuBopeursi B (aKTaX, JAaHHBIX, HAONIOACHHUSAX U YTBEPXKICHHIX;



npeasiaraTh ~ KPpUTEPUU Ui BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHH;

e JleJaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEYKTUBHBIX U
MHJYKTUBHBIX YMO3aKIIOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

e TIPOBOJHUTH CaMOCTOSTEIIbHO J0KAa3aTeIbCTBA MaTeMaTUYECKHUX
YTBEPXKJICHUM (TIPSMbIE U OT MPOTUBHOTO), BHICTPAUBATh ApTyMEHTAIIHIO,
MPUBOJANTH TPUMEPHI M KOHTPIPUMEPHI, O0OOCHOBHIBATH COOCTBEHHBIE
CY’KJICHUS U BBIBOJIBL;

e BbIOMpaTh CcHOCOO pelieHuss y4eOHOM 3amauM (CpaBHUBATh HECKOJIbKO
BAPUAHTOB peELIEHUs, BBHIOMpaTh Haubonee MNOAXOAAMMI ¢ Y4ETOM
CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble ncciienoBarejbcKkye 1eCTBUA:

e HCIOJb30BaTh BOIMPOCH KaK MCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
(bopmynupoBaTh BONPOCHI, (UKCUPYIOIIME MNPOTUBOpEUYUE, Mpodiaemy,
yCTaHaBIMBAaTh HWCKOMOE€ W  JaHHOE, (OpMHUpOBaTh  THIOTE3Y,
apryMEHTUPOBATH CBOO MO3ULUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSATENBHO CIUTAaHUPOBAHHBIN JKCIIEPUMEHT,
UCCJEIOBAHME TI0 YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4eCKOro
0o0BEKTa, SBJICHHS, MPOLECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, ABJICHUSIMU, IPOLECCAMU;

e CaMOCTOSITENHHO (HOPMYIUPOBATH OOOOIICHHS W BBIBOJBI MO pE3yibTaTaM
POBEIEHHOTO HAOJIOJEHUS, WCCIEAOBAHUS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3YyJbTaTOB, BEIBOJIOB U 0000IIECHMUI;

e TMPOTHO3MPOBATH BO3MOKHOE pPa3BUTHE IMpoOliecca, a TAaKXKe BbIIBUTATh
MPEANOJIOKEHNS O €r0 PA3BUTUH B HOBBIX YCIOBHSX.

Pabora c nndopmanmueii:

e BBIBIATH JACPUIUTH UHPOPMALIMH, JTaHHBIX, HEOOXOJUMBIX HJisi OTBETa
Ha BOIIPOC U I pEeUICHUs 3a]1auH;

e BBIOMpaTh WH(OPMAIMIO W3  HUCTOYHWUKOB  PA3JIUYHBIX  THUIIOB,
aHAIM3UPOBAaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(OpMAIUIO
Pa3TUYHBIX BUJOB M (POPM MPEACTABICHHUS;

e CTPYKTYypUpOBaTh MH(MOPMAIIUIO, TPEACTABIATh €€ B Pa3NWYHBIX (opmax,
WUTIOCTPUPOBATH TpaduuecKy;

e OLICHUBATH HaJEKHOCTh uH(popManuu o CaMOCTOSATEIBHO
chOpMyYTUPOBAHHBIM KPUTCPHUSIM.

2) Vhusepcanohvle KOMMYHUKAGMUGHbBlE  Oelicmeus,  00eCnedusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0uenue:



BOCIIPUHUMATh W (QOPMYNHPOBaTH CYXKIEHHUS B COOTBETCTBUU C
YCIOBUSIMU | LIESAMHU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO
TOYKY 3PCHHSI B YCTHBIX U MUCBMEHHBIX TEKCTaX, JaBaTh IMOSCHECHHS II0
XOJly pelIeHUs 3a/1a4i, KOMMEHTHPOBATh MOJYyUYCHHBIN pPe3yJIbTaT;

B X0/ OOCYKJIEHUS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
poOJIEMBI, pelIaeMoi 3a/1a4uu, BHICKAa3bIBaTh UJICH, HAIICJICHHBIEC HA TIOUCK
pEIICHUs; COIMOCTaBIsATh CBOWM CYXKIEHUS C CYXICHHUSIMH JPYTUX
YYaCTHUKOB JIMAJIOrTa, OOHApY)KMBATh Pa3lIUYMe U CXOJCTBO IO3UIIUN; B
KOpPpEeKTHOU opMme hopMyTMpoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
MPEACTABIATh  PE3yJNbTaThl  pEIICHHWs]  3a]add,  JKCIIEPUMEHTA,
UCCJICIOBaHMsI,  TIPOEKTa;  CaMOCTOSITEIbHO  BBIOMpaTh  (opmat
BBICTYIUICHUS C YUETOM 3aJ1a4 MMPE3EHTAI[NN U OCOOCHHOCTEH ay TUTOPHH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh U UCIOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOW WU
WHIUBUyTBHOW PaOOTHI IPH pENICHUH yUYeOHBIX 3a/1a4; TPUHUMATH 11ETh
COBMECTHOM JEATENbHOCTH, IUIAHUPOBAaTh OPraHU3aLUI0 COBMECTHOM
paboThI, pacrpeaesaTh BUAbl padoT, JOroOBapUBaTHCA, 00CYKAaTh MPOLECC
U pe3yabTaT paboThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acCTBOBATh B IPYMIOBBIX (popMax paboThl (00CYyKIeHHs, 0OMEH MHEHHIA,
«MO3TOBBIE WITYPMbI» W WHBIC); BBINOJIHATH CBOIO YacThb pabOThI U
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMU 4I€HAMU KOMAaH/IbI;
OLICHMBATh Ka4e€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPUSIM,
chOpMyTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

Yuueepcanonvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

Gdopmuposarue cCMbLCI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.
Camoopranuzamnus:

COCTaBJIATh IUIaH, AJITOPUTM PELICHUS 33]Ja4M, BEIOUpATh CIOCO0 peleHus
C YYETOM UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUI C Y4ETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIBb:

BIIAJICTh HABBIKAMU TIO3HABATEIHHOM pedieKcMr Kak OCO3HAHUS
COBEPIIAEMBIX JIEUCTBUN U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJQJ€Th CIOCOOaMU  CaMOMNPOBEPKH, CaMOKOHTPOJSL Ipolecca H
pe3yJibTara penieHus MaTeMaTUIeCKOM 3a/1auu;

MPEABUNIETh TPYAHOCTHU, KOTOpPbIE MOTYT BO3HHMKHYTh NpPHU pEIICHUU
3a/1aud, BHOCHUTb KOPPEKTHUBBI B JIEITEIIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB, TAHHBIX, HAMJIEHHBIX OIIMOOK, BHISIBICHHBIX TPYAHOCTEH;



e OHOCHHBATL COOTBCTCTBHC PC3yJibTaTa LCIHM MW YCIOBHAM, O0OBSACHATH
IMPUYHHBI OOCTHKCHUA WJIN HCOAOCTHIKCHHA PC3YJIbTATOB ACATCIBHOCTH,
HaXO0IUTb OHII/I6Ky, JaBaTb OLICHKY HpI/IO6pCTéHHOMy OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OnepupoBath MOHATUIMU: TOUYKA, TIPsIMAsi, TUIOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS W3 HUX MPU PEUICHUU
TEOMETPUYECKUX 3a]1ad.

OnepupoBaTh MOHATUSIMU: NTAPALICITFHOCTDh U MEPIEHANKYISIPHOCTh MPSMBIX
Y TTIOCKOCTEMN.

KnaccuduimpoBats B3aMMHOE pacHojiOKEHHE MPSMBIX W IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh TMOHATUSMH: JBYTPAHHBIA YTOJ, TPaHU ABYTPAaHHOTO YTJa,
pedpo ABYTPaHHOTO yTiia; JUHEHHBIM Yroyl IBYTPAHHOTO YIJIa; TpajyCcHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TOHATHUSAMHU: MHOTOTPAHHHMK, BBIMYKIBIH H HEBBITYKJIBIHA
MHOTOTPAaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, MPAaBWJILHBII MHOTOTPAaHHUK.

Pacro3HaBaTh OCHOBHBIE BHUAB MHOTOTPAaHHHKOB (MMMpaMuja; Tpu3Ma,
MPSIMOYTOJIBHBIN TTapaJIJIeNIeHIe N, KyO).

KnaccudunmpoBarb ~ MHOTOTpaHHUKH,  BBIOMpas ~ OCHOBAHHUS IS
kinaccudukanuy  (BBIMYKJIbIE ¥ HEBBIMYKJIblE MHOTOTPAaHHUKH, TMPAaBUIbHbBIC
MHOTOTPaHHHUKH; TIPSIMbIC U HAKJIIOHHBIC MIPU3MBI, TTapaJUICICTUIICBI ).

OmnepupoBaTh MOHATUSIMHA: CEKYIas MIIOCKOCTh, CEUEHNE MHOTOTPAHHHUKOB.

OOBSICHATH IPUHIIUIIBI TOCTPOSHUS CEYEHUH, HCTIONB3YS METOJ] CIICIOB.

Crpoutrh ceyeHUss MHOTOTPAHHUKOB METOJOM  CJEAOB, BBINOJHATH
(BBIHOCHBIC) IIJIOCKHE YEPTEKU M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (GUIYP: BHUJ
CBEpXY, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXKACHUE TEOMETPUUYECKUX BEJIMYUH 10 00pasiam uin
QITOPUTMaM, TPUMEHSISI W3BECTHBIC AHAIMTUYECKUE METOJbl TMPU PpPEUICHUU
CTaHJAPTHBIX MAaTEeMAaTHUYECKUX 3a7a4 Ha BBIUYMCIICHUE PACCTOSHUM MEXIY ABYMS
TOYKaMH, OT TOYKHA JO TMNPSIMOM, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMUCS TTPSIMBIMHU.

PemaTe 3amaun Ha HAXOXKACHUE TEOMETPUIECKUX BEIMYUH IO 00pasiam min
QITOPUTMAM, TPUMEHSISI W3BECTHBIC AHAIMTUYECKUE METOJbl TPU PEHICHUU
CTaHJAPTHBIX  MaTeMaTUYEeCKUX 3aJad Ha  BBIYUCICHHE YIJIOB  MEXKIY
CKPEIIMBAIOMUMHUCS ~TIPSIMBIMH, MEXKIy TPSIMOA H IUIOCKOCTBIO, MEXIY
TJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Berauciaare 00bEMBI M TUIOMIAINA TTOBEPXHOCTEH MHOTI'OTPAaHHUKOB (IIpU3Ma,
nupamMuga) ¢ TOpUMEHEHHEM (GOpMYJ; BBIYHCIATH COOTHOIICHHUS  MEXKIY
TUIOMIAASIMU TTIOBEPXHOCTEH, 00bEMaMH 110 I00HBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATHSAMHU: CHMMETPUS B IPOCTPAHCTBE, IIEHTP, OCh W
MJIOCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHH (PUTYPBHI.

W3Bnekath, MpeoOpa3oBBIBATh M HHTEPIPETHPOBATH HHPOpMAIHMIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUSCKUX (PUTypax, MpEeJCTAaBICHHYIO Ha YepTekax U
pUCYHKaX.

[IpumeHATh TeoMeTpuYeckue (akThl UIsl PEIICHHS CTEPECOMETPUUYCCKHUX
3a/1a4, TPEAMOJIararoIiuX HECKOIBKO MIAaroB PEIIeHUs, €CJIH YCIOBUS TIPUMEHEHUS
3aJ1aHbI B SIBHOH (hopMme.

[IpuMeHAT,  HpOCTEHIIMEe MPOrpaMMHBIC  CPEJICTBA W IJICKTPOHHO-
KOMMYHHUKAITMOHHBIE CUCTEMBI ITPH PEIICHUH CTEPECOMETPUUCCKUX 3a]1ad.

[IpuBoaMTH TPUMEPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B MpUpOAE H
YKU3HH, PACTIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IprMeHATh TOJIyYCHHBIC 3HAHMWS Ha IPaKTUKE: aHAJIU3MPOBATh PEabHBIC
CUTyallUM W TIPUMCHATh HM3yYCHHBIC TOHATHS B IPOIECCE ITOMCKA PEIICHHUS
MaTeMaTU4eCKhn CHOPMYITHPOBAHHONH TPOOJIEMBI, MOJCIUPOBATh pEaTbHBIC
CUTyallUM Ha s3BIKE TCOMETPHUU, HWCCICIOBaTh IIOCTPOCHHBIE MOJCIH C
WCITOJIb30BAaHUEM TEOMETPUICCKUX TTOHATHHI U TEOpEM, armapara aireOphl; pemarhb
MPaKTHYCCKUE 3aa9H, CBI3aHHBIC C HAXOXKICHHEM T€OMETPHUCCKUX BEIIMYHH.

11 KIIACC

OnepupoBaTh TOHATHIMH: MHJIWHIAPHYSCKAs IOBEPXHOCTh, OOpa3yOIIHeC
MWIMHAPAYECKON  TIOBEPXHOCTH;  IWJIMHIP;  KOHWUYECKas  IMOBEPXHOCTH,
oOpa3yrolue KOHNIECKON TOBEPXHOCTH, KOHYC; chepruueckasi IoBepXHOCTh.

Pacno3naBath Tena BpanieHus (HUIUHIP, KOHYC, cdepa U map).

OOBSICHATH CLIOCOOBI TMOTYYEHUS TEJ BPAIICHHUS.

KnaccudummpoBaTs B3aMMHOE paciojio’KeHUe CPephl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMH: IIAPOBON CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA
CETMEHTA; IIApOBOW CIJIOM, OCHOBAHWE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS;
IapOBOU CEKTOP.

Boruncnsate  00bEMBI M MIJIOMIAM  TOBEPXHOCTEH  Tell  BpalieHus,
TCOMETPUICCKUX TEJI C IPUMEHEHUEM (HOPMY.I.

OnepupoBaTh TMOHSATUSMH: MHOTOTPAaHHUK, BIHCAHHBIA B chepy u
ONMMCAaHHBIA OKOJIO cdepbl; cdepa, BOHCAaHHAS B MHOTOTPAHHUK WM TEJO
BpaIeHUS.

BBIYUCIIATE COOTHOIICHHUSI MEXY IUIOMIAASMHU MOBEPXHOCTEH W 00bEMaMM
MOIO0OHBIX TEIL.



N3o00paxarh u3yuyaemble (UTYypbl OT PYKHM U C MNPUMEHEHHEM IPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

BbInoNHATH (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
¢buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTh CEUEHUS TEJ BPAILCHHUS.

W3Bnekatb, WHTEPNPETUPOBATH W MPeoOpa3oBbIBaTh HHMOPMALHIO O
IPOCTPAHCTBEHHBIX M€OMETPUUECKUX (PUrypax, IPEICTaBICHHYIO HAa YepTekax U
PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BpINOJIHATE [EUCTBUS CIHOXKEHUsSI BEKTOPOB, BBIYUTAHUSA BEKTOPOB W
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATh, KAKUMH CBOMCTBAMHU OHH 00JIaJJalO0T.

[IpuMeHATH IPaBUIIO NIapaJUIEIICIIUIIEAA.

OnepupoBaTh NOHATHAMU: J1E€KAPTOBBI KOOPJIANHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOPAa, DPAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOl MEXIY
BEKTOpPaMHU, CKaJIsIpHOE NPOU3BEACHNUE BEKTOPOB, KOJUIMHEAPHbIE U KOMILJIAHAPHBIE
BEKTOPBI.

Haxoaute cyMMy BEKTOPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOPAMH, CKaJsApHOE IIPOU3BEACHUE, pACKIAAbIBaTh BEKTOp IO JBYM
HEKOJUIMHEApHBIM BEKTOPaM.

3agaBaTh IUNIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[IpumeHsaTh reoMeTpuyeckue (akTbl UIsl PEIICHHS CTEPEOMETPUUYECKHUX
3a/1a4, PEAIOIaralolux HECKOJIbKO IIar0B PELICHUs, €CIIU YCIOBUS IIPUMEHECHUS
3aJlaHbl B IBHOM (opMe.

Pemate mpocreninyre reoMeTpuyYecKue 3a1adyd Ha IPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemarp 3amauM Ha J0Ka3aTelbCTBO MATEMAaTHYECKMX OTHOLICHHM W
HaXO0KJIeHWE FeOMETPUUECKUX BEJIMYMH 110 o0pa3laM Wi alfOpuTMaM, MpUMeEHss
U3BECTHBIC METO/bI IIPU PELICHUH CTAHAAPTHBIX MaTEMaTUYECKUX 3a4a4.

IIpumeHaTs mOpocTedlive IPOrpaMMHBIE  CPEICTBA U DJIEKTPOHHO-
KOMMYHHKAIIUOHHBIE CUCTEMBI [IPU PELICHUN CTEPEOMETPUUECKUX 3a1ay.

[IpuBOaUTE IpUMEpPBl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
YKU3HHU, pACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

IIpuMeHATh IOMYyYEHHBIE 3HAHMS Ha IPAKTUKE: aHAJIU3UPOBATH DPEAJIbHBIC
CUTyallud W INPUMEHATb W3YUYCHHBIC IIOHATUSA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTU4YeCcKl CQOPMYIMPOBAHHON MPOOIEMBbl, MOIECIUPOBATH pEalbHbIC
CUTyallul Ha A3bIKE TIEOMETPUM, MCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, anmapara ajireopsl; pemarhb
[IPAaKTUYECKUE 3a7a41, CBA3AHHBIC C HAXOXKICHUEM T€OMETPUUECKUX BEIUYUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosnuuyecTBo yacos
Ne HanmeHoBaHMe pa3e/ioB H TeM DJIeKTpOHHbIe (LM (ppPOBbIE)
Kontpoabubie | IlpakTnueckue
n/n NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
1 IToBTOpeHue. BxoaHas KOHTpOJIbHAS 3 1
paborta
2 Brenenue B ctepeoMeTpuio 10 https://m.edso0.ru/C503R7VIP
IT .
3 PAMBIC I TIIOCKOCTH B TIPOCTPANCTBe . 11 1 https://m.edso0.ru/WT7NSO14T
[TapannenbHOCTb MPSAMBIX U IIIOCKOCTEN
II
4 epHeHHHIfyMpHOCTL MPAMBIX H 11 https://m.edsoo.ru/V611APUCD
IJI0CKOCTEN
5 VYTapl MeXIy NMPSIMBIMU U TUIOCKOCTSIMHU 9 https://m.edsoo.ru/R3BMETBTQ
6 MHororpaHHUKH 11 https://m.edsoo.ru/XPW9U5FB2
7 OO6BEMBI MHOTOTPAaHHUKOB 9 https://m.edso00.ru/010FX2SJB
8 [ToBTOpEHME: CEUEHHUS], pACCTOSIHUSA U YIJIbI 4 https://m.edsoo.ru/L1AAMHO3D
OBIIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOTPAMME



https://m.edsoo.ru/C5O3R7VIP
https://m.edsoo.ru/WT7NSO14T
https://m.edsoo.ru/V6I1APUCD
https://m.edsoo.ru/R38METBTQ
https://m.edsoo.ru/XPW9U5FB2
https://m.edsoo.ru/010FX2SJB
https://m.edsoo.ru/L1AAMHO3D

11 KIIACC

HaumeHoBaHue pa3ieioB U TeM

KoanuyecTBOo 4acoB

DJIeKTpPOHHbIe (LM (pPOBbIE)

Ne n/m Kontpoabnbie | IIpakTHueckue
NPOrpaMmbI Bcero o0pa3oBaTeIbHbIE PeCypChI
padoThI padoThI
Tena BpaieHus 12 https://m.edsoo.ru/HYOWQL5KQ
OO0BEMEBI Tel 5 1 https://m.edso0.ru/B9ORVIYC9
B
CICTOPRE M KOOPAMHATEL B 10 1 https://m.eds00.ru/4ANCLAGOMF
IPOCTPAHCTBE
I1 000
OBTOpEHHE, 000 meHI:Ie’ 7 1 https://m.eds00.ru/DORV3P725
cucreMarusanust 3HaHUN
OBIIEE KOJIMYECTBO YACOB I10 34 3 0
ITPOTPAMME



https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/DORV3P725

INOYPOYHOE IIVTAHUPOBAHUE
10 KITIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTnyeckue
padoThI

JlaTa
H3yUeHusl

DJieKTpoHHbIE HH(POBBIE
o0pa3oBaTe/bHbIEe PecypChl

IToBTOpEeHUE

IToBTOpEeHNE

BxonHas koHTposibHAs paboTa

OCHOBHBIE TOHSTHS
CTEPEOMETPHUH: TOUKa, TIpsimasi,
IJIOCKOCTh, TPOCTPAHCTBO.
[IpaBuna nzo0pakeHust Ha
pHUCYHKaX: H300pakeHus
IIJIOCKOCTEM, MapajuIeIbHbIX
IPSMBIX (OTPE3KOB), CepPEIUHbI
oTpe3Ka

https://m.edsoo.ru/D3VCJ7UN4

[TonsTus: nepecexarommecs
IIJIOCKOCTH, IIepeceKarouecs
npsiMasi ¥ IJIOCKOCTh

https://m.edso0.ru/NR6VJYCGK

[TonsTHA: nepecekaromuecs
IUIOCKOCTH, NTEPECEKAIOITNECS
psiMasi ¥ II0CKOCTh

https://m.edsoo.ru/O6RNDFAMO

3HAKOMCTBO C
MHOT'OIrPAaHHUKAMH,
M300pa’keHNEe MHOTOTPAHHUKOB
Ha PUCYHKaX, Ha MPOEKIMOHHBIX
yepTexax

https://m.edsoo.ru/KMUQPILLO



https://m.edsoo.ru/D3VCJ7UN4
https://m.edsoo.ru/NR6VJYCGK
https://m.edsoo.ru/O6RNDFAM0
https://m.edsoo.ru/KMUQPILL0

HavanbsHbie cBeieHus o Kyoe u
MpaMue, UX Pa3BEPTKH U
monein. CeueHus
MHOTOIPAaHHUKOB

https://m.edsoo.ru/FPW2JNHCZ

HauanbHble cBefieHus 0 KyOe u
MpaMuze, UX pa3BEPTKU U
monenu. Ceuenns
MHOI'OI'DAHHUKOB

https://m.edsoo.ru/IMQ3AJ3S5

10

ITousiTe 06 aKCHOMaTUYECKOM
MMOCTPOEHUHN CTEPEOMETPHH:
aAKCHOMBI CTEPEOMETPUH U
CIEICTBUS U3 HUX

https://m.edsoo.ru/SLMI7R3BL

11

[TousTHE 00 aKCHOMATHYECKOM
IMOCTPOCHNHN CTCPCOMCTPUM:
AKCUOMBI CTCPCOMCTPUHN U
CICACTBUA N3 HUX

https://m.edsoo.ru/DUKAX7QE1

12

[TonsTHE 00 AKCHOMATHYECKOM
HOCTPOCHHUU CTEPEOMETPUH:
aKCHOMBI CTEPEOMETPUU U
CIIEZICTBUS U3 HUX

https://m.edsoo.ru/YPKS5MLJL

13

IlousiTe 06 aKCHOMAaTHYECKOM
MMOCTPOEHUHN CTEPEOMETPHU:
aKCHOMBI CTEPEOMETPUU U
CIEICTBUS U3 HUX

https://m.edsoo.ru/ISA98J6Z79

14

B3aumHoe pacnonoxenue
IPSIMBIX B IPOCTPAHCTBE:
nepeceKaroImecs,
napajulesibHbIE U
CKpEILMBAIOLIUECS PSIMbIE

https://m.edsoo.ru/lUIW8KR5Q



https://m.edsoo.ru/FPW2JNHCZ
https://m.edsoo.ru/1MQ3AJ3S5
https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/DUKAX7QE1
https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/I3A98J6Z9
https://m.edsoo.ru/IUIW8KR5Q

HapaJ'IJ'IGJ'IBHOCTI) MpAMBIX U
IUIOCKOCTEH B IMPOCTPAHCTBE!:

15 IapajuleJIbHbIE MIPSIMBIE B https://m.eds00.ru/CS9VLQLH6
MPOCTPAHCTBE; MapAIJICTbHOCTh
TPEX MPAMBIX
[TapamienbHOCTD IPSIMBIX U

16 fLIoCKOCTEN B HpOCTpaHETBe: https://m.edsoo.ru/PO5J6D23U
[TapamienpsHOCT IPSIMON U
IUIOCKOCTH
%

17 FIIRL € COHATIPARIICHHbIMH https://m.edsoo.ru/LLIAVHVBW
CTOpPOHAMU
%

18 PO MENTLY HIPAMEIMUL B https://m.edsoo.ru/KGJM80EUK
IIPOCTPAHCTBE
%

19 PO MENTLY HPAMEIMUL B https://m.eds00.ru/24LVWH9V8
IIPOCTPAHCTBE
I1 7

20 SPAIICILHOCTE WIOCROCTEH https://m.edso0.ru/BUSTQIHZT
napaiesibHble IIOCKOCTH
Coii

21 BOHCTEA HApAILICILHEIX https://m.eds00.ru/0KQOK2ABA
IUIOCKOCTEH
[Tpocreiinme npocTpaHCTBEHHBIE

22 (burypsl Ha MIOCKOCTH: https://m.edsoo.ru/MRT13XP79
TeTpa’p, Kyo, mapajuieNenure 1

23 [TocTpoenne ceueHmit https://m.edsoo.ru/DISAX05J8

24 [TocTpoenue ceueHmit https://m.edso0.ru/20GC3ZP9P
Konrponbnas padora no teme
HH

25 DAMBIC H TIIOCKOCTH B https://m.edsoo.ru/BI405QJEB

npocrtpaHcTse. [lapannensHOCTh
MPSIMBIX U IJI0CKOCTEN"



https://m.edsoo.ru/CS9VLQLH6
https://m.edsoo.ru/PO5J6D23U
https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/KGJM80EUK
https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/DI3AXO5J8
https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/BI4O5QJEB

26

[TeprieHANKYIAPHOCTH MPSIMOK U
IUIOCKOCTH: NEPIEHIUKYJIISIPHBIE

IIPSIMBIE B IIPOCTPAHCTBE

https://m.edsoo.ru/RN45YBO8R

27

[IpsiMble napaenbHble U

NEPNCHAUKYJIISIPHBIC K IINIOCKOCTH

https://m.edsoo.ru/JPUOTOI3N

28

IIpu3Hak nepneHauKyJISpHOCTH
IIPSAIMOM U INIOCKOCTH

https://m.edsoo.ru/DC41W6K14

29

[Ipu3Hak neprneHauKyJISPHOCTH
IIPSAIMOM U INIOCKOCTH

https://m.edso0.ru/HD3D63S5P

30

Teopema o npsimoit
NEePHEHAUKYIISIPHON IIJIOCKOCTH

https://m.edsoo.ru/YOIQSMOH1

31

Teopema o npsimoit
HEePIEHINKYJIIPHOHN IIIOCKOCTH

https://m.edsoo.ru/81R5KU5RJ

32

Teopema o npsimoit
MEPIECHANKYISIPHON TIIOCKOCTH

https://m.edsoo.ru/HFKNPKZ7T

33

[lepnieHIuKyIsIp U HAKIOHHBIE:
pPacCTOSTHUE OT TOYKH JI0
IJIOCKOCTH, PACCTOSIHUE OT
MPsIMOH 10 TIOCKOCTH

https://m.edsoo.ru/AD6RCACRA

34

IlepnieHquKyIsp ¥ HAKIIOHHBIE:
paccTosiHUE OT TOYKHU 10
IIJIOCKOCTH, PACCTOSTHUE OT
MIPSAMOM J10 INIOCKOCTH

https://m.edsoo.ru/VLLIQ7HXC

35

IlepnieHquKyIsp U HAKIOHHBIE:!
pPacCTOsIHUE OT TOYKH 10
IUIOCKOCTH, PACCTOSIHUE OT
MIPSAMOM J10 INIOCKOCTH

https://m.edsoo.ru/6P5BVV34R

36

VYTIIBl B IPOCTPAHCTBE: Yol

https://m.edsoo.ru/PSFIXUAL1I



https://m.edsoo.ru/RN45YBO8R
https://m.edsoo.ru/JPUOT0I3N
https://m.edsoo.ru/DC41W6K14
https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/81R5KU5RJ
https://m.edsoo.ru/HFKNPKZ7T
https://m.edsoo.ru/AD6RCACRA
https://m.edsoo.ru/VLLIQ7HXC
https://m.edsoo.ru/6P5BVV34R
https://m.edsoo.ru/PSFJXUA1I

MCKAY HpHMOﬁ U IIIIOCKOCTBIO

37

JIByrpaHHbIi yroJi, TUHECUHBIN
yroJjl ABYTPaHHOTO yria

https://m.edsoo.ru/6R4A0EOMD

38

JIByrpaHHbIN yroi, JTUHEHHBII
yroJ IByTPaHHOIO yTia

https://m.edsoo.ru/ML0ZZYZC7

39

[leprieHAMKYAAPHOCTH
IJTIOCKOCTEM: TPU3HAK
MEPIIECHINKYISIPHOCTH JBYX
IJIOCKOCTEMN

https://m.edsoo.ru/YRQDSM9NH

40

[lepneHAUKyISPHOCTD
IJTIOCKOCTEM: IPU3HAK
MEPIECHINKYISPHOCTH ABYX
IIJIOCKOCTEMN

https://m.edsoo.ru/DY2AF84T2

41

[IepneHaUKyISAPHOCTD
TJIOCKOCTEM: TPU3HAK
NEePHIEHANKYISIPHOCTH ABYX
IJIOCKOCTEMN

https://m.edsoo.ru/TS8OAINH2

42

Teopema o Tpéx
MEPICHINKYISpax

https://m.edsoo.ru/OW5LZ1RVZ

43

Teopema o Tpéx
NepHeHANKYISpax

https://m.edsoo.ru/OP44KE54N

44

Teopema o Tpéx
MEPIEHINKYIIAPaX

https://m.edsoo.ru/OWG81WDV3

45

[TonsiTHE MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHTBI
MHOT'OIPAHHMKA, BBITYKJIbIE U
HEBBIMYKJIbIE MHOTOTPAHHHKU;
pa3BEpPTKa MHOTOTPaHHUKA

https://m.edsoo.ru/L5FTEZ80QX



https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/ML0ZZYZC7
https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/DY2AF84T2
https://m.edsoo.ru/TS8OA9NH2
https://m.edsoo.ru/0W5LZ1RVZ
https://m.edsoo.ru/OP44KE54N
https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/L5FTEZ8QX

46

[Tpu3ma: N-yronpHas IpH3Ma;
IPaHi U OCHOBAHHUS IIPU3MBI;
npsiMasi 1 HaKJIOHHAsI IPU3MBI;
OOKOBasl ¥ TIOJTHASI TOBEPXHOCTh
TPU3MBI

https://m.edsoo.ru/ZAL6DKFQL

47

[Tapamnenenunen,
MIPSAMOYTOJIBHBIN
IapajuleIeuIe] U ero CBOMCTBa

https://m.edsoo.ru/I TCOB1WIO

48

[Inpamua: N-yroapHas
IIMPAMHJIA, TPAHU U OCHOBAaHUE
MUpPaMU/JIbl; OOKOBAs U MOJIHAS
MIOBEPXHOCTb TUPAMMU/IBI;
IIpaBUJIbHAS U yCEUEHHAS
MpaMua

https://m.edsoo.ru/ITOFX00PA

49

[IpaBubHBIE MHOTOTPAHHUKHU:
IMMOHATHC ITPABUIIBHOI'O
MHOT'Or'paHHUKA; ITpaBUJIbHAA
Ipu3Ma U IpaBUiIbHAA
UpaMu/ia; IpaBUIIbHAS
TpeyTroJibHas MUPaMHIA U
MPaBUJILHBIN TeTpasdap; KyO

https://m.edsoo.ru/LWNGFZTWE

50

Hpel[CTaBJ'IeHI/Ie O IMPpaBUJIBHBIX
MHOT'OrpaHHUKAaX: OKTas’1p,
AOACKAd AP U UKOCA3P.

https://m.edso0.ru/06SH021DD

o1

CummeTpust B IPOCTPAHCTBE:
CUMMETpPHSI OTHOCUTEIBHO
TOYKH, OPSIMOM, TIIIOCKOCTH.
DneMeHTbl CUMMETPUU B
nupamuiax, napauiesnenumnenax,

https://m.edsoo.ru/SWEUC9ENR



https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/1T0FX00PA
https://m.edsoo.ru/LWNGFZTWE
https://m.edsoo.ru/06SH02IDD
https://m.edsoo.ru/SWEUC9ENR

MMPpaBUJIBHBIX MHOT'OI'PaHHUKAX

Brruncnenue 31eMeHTOB

52 MHOTOI'PaHHHUKOB: pEOpa, 1 https://m.edsoo.ru/EUP4MN760
JMaroOHAaJI!, YTJIbI
[Tnomaaps 60KOBOM MOBEPXHOCTU
U IIOJIHOM ITOBEPXHOCTU IIPSIMOM
53 MIPU3MBI, TUTOIIA/Ib OCHOBAHUH, 1 https://m.eds00.ru/SQY9XSIL6
TeopeMa 0 OOKOBOI IOBEPXHOCTH
MIPSAMOM IPU3MBI
[Tmomaae 60KOBOI MOBEPXHOCTH
Y TIOBEPXHOCTH MPABUIHLHOU
54 MMPaMU/IbI, TEOPEMa O TIOMIATH 1 https://m.edsoo.ru/R22FHBG60
OOKOBOI TOBEPXHOCTH
yCeuEHHOM MUpamMuIbl
55 Kontposbiras padora o reme 1 https://m.eds00.ru/VHYNJQMQD
"MHororpaHHuku"
56 [TonsiTne 06 00bEME 1 https://m.eds00.ru/GM1LC394G
57 O0BEM TpaMHuIbI 1 https://m.edsoo.ru/B307P8WTC
58 OO0BEM TUpaMHUIBI 1 https://m.edsoo.ru/PQZ9ED3YF
59 OO0BEM TUpaMHUIBI 1 https://m.edsoo.ru/RZ8BITMU9
60 O0BEM THpaMuIbI 1 https://m.edsoo.ru/O0HRFO2LCT
61 O0BEM npu3MBbI 1 https://m.edsoo.ru/YEQP63ZD4
62 O0BEM npu3MBbI 1 https://m.edsoo.ru/BA6EMRRGE
63 O06BEM IPU3MBI 1 https://m.edsoo.ru/FIMQW6KFT
64 KOHTP,OHBHM padora 1o Teme 1 https://m.eds00.ru/23S50180N
"O0BEMBI MHOTOTPAHHUKOB"
65 [ToBTOpEeHmEe, 0600IIEHNE 1 https://m.eds00.ru/KXTOCIOJG



https://m.edsoo.ru/EUP4MN760
https://m.edsoo.ru/SQY9XSIL6
https://m.edsoo.ru/R22FHBG6O
https://m.edsoo.ru/VHYNJQMQD
https://m.edsoo.ru/GM1LC394G
https://m.edsoo.ru/B307P8WTC
https://m.edsoo.ru/PQZ9ED3YF
https://m.edsoo.ru/RZ8BITMU9
https://m.edsoo.ru/0HRFO2LCT
https://m.edsoo.ru/YEQP63ZD4
https://m.edsoo.ru/B46EMRRGE
https://m.edsoo.ru/FIMQW6KFT
https://m.edsoo.ru/23S5OI80N
https://m.edsoo.ru/KXTOCIOJG

CUCTeMAaTH3allus 3HAHUH.
[Toctpoenue ceuenuii B
MHOTOTPaHHHUKE

66

[ToBTOpenue, 0600IIEHNE
CUCTEMATU3aLNs 3HAHUH.
Beruucnenue paccTosHum:
MEX/1y JABYMS TOUKAMH, OT TOUKH
JI0 TIPSIMOM, OT TOYKH J0
IUIOCKOCTH, MEXY
CKPELIMBAIOIUMHUCS MPSIMBIMU

https://m.edsoo.ru/HKP613JUC

67

WtoroBas koHTpoJbHas paboTa

https://m.edsoo.ru/KB3EK0OA9U

68

[ToBTOpEeHmE, 0600IIEHNE
CUCTEMATU3aLNs 3HAHUH.
Brriuucnenue yrios: Mexuay
CKPEILMBAIOIUMUCS PSIMbBIMH,
MEXKIy NPSMOU U IUIOCKOCTHIO,
JBYI'PaHHBIX YIJIO0B, YIJIOB
MCKIAY INIOCKOCTAMUA

https://m.edsoo.ru/X7CJU5L0O0

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68



https://m.edsoo.ru/HKP6I3JUC
https://m.edsoo.ru/KB3EK0A9U
https://m.edsoo.ru/X7CJU5LO0

11 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTnyeckue
padoThI

JlaTa
H3ydeHust

DJieKTpoHHbIE HU(POBBIE
o0pa3oBaTe/bHbIE PeCypPChI

Cdepa u map: ueHTp, paanyc,
JMaMeTp; IUIOIIA/Ib
MIOBEPXHOCTH CPephl

https://m.edsoo.ru/TW8Z59CHJ

BzaumHoe pacnionoxxenue
chepsbl 1 IITOCKOCTH;
KacaTelbHas MI0CKOCTh K

chepe; miomaas chepsl

https://m.edsoo.ru/YCMWC4M3lI

H3ob6paxenue chepsl, mapa Ha
miockoct. CedeHus 1apa

https://m.eds00.ru/QDCF8UGXE

[uiHapUYecKas MOBEPXHOCTD,
o0Opa3yronue MUIHHIPUISCKON
MOBEPXHOCTH, OCh

L[I/IJII/IHI[pI/I‘-IeCKOf/'I MMOBECPXHOCTHU

https://m.edso0.ru/8516BBEQO7

Hunmuuap: ocHoBaHUS M OOKOBast
MOBEPXHOCTh, 00pa3yromas u
0Cb; IUIONIAb OOKOBOH U
MOJTHOM TOBEPXHOCTHU

https://m.edsoo.ru/W0JR979V9

N300paxeHne HUINHApPA HA
mockocTh. Pa3BépTka
unnnHApa. CedeHns HWIMHIpa
(TJIOCKOCTHIO0, MapajieIbHON
WJIN TIEPIICHIUKYJISIPHOM OCH
UMJTUHAPA)

https://m.edsoo.ru/OY MSPW10Z



https://m.edsoo.ru/TW8Z59CHJ
https://m.edsoo.ru/YCMWC4M3I
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/8516BBEO7
https://m.edsoo.ru/W0JR979V9
https://m.edsoo.ru/OYMSPW10Z

KoHnueckast HoBepXHOCTb,
o0pa3yroIire KOHUIeCKOn
IIOBEPXHOCTHU, OCh U BEPILIMHA
KOHUYECKOM MMOBEPXHOCTH

https://m.edsoo.ru/H64QF3E6R

Konyc: ocHOBaHM€ U BepIlIMHA,
00pa3yrolas 1 0Ch; IJIOIA/b
OOKOBOM W MOJTHOM
IIOBEPXHOCTH

https://m.edso0.ru/Q4EUBB6GT

Y ceuéHHBbIN KOHYC:
00pa3yroIme 1 BhICOTA;
OCHOBaHUS U OOKOBas
MOBEPXHOCTH

https://m.edsoo.ru/80VNITU20

10

N300pakeHne KoHyca Ha
mockocth. Pa3zBépTka KoHyca.
CeueHust KOHYyca (IUIOCKOCTBIO,
rapasuieIbHON OCHOBAaHHUIO, U
IJIOCKOCTBIO, TPOXOISALIEH
yepes3 BEPLINHY)

https://m.edsoo.ru/OPV9CKUYU

11

KomM6unanus ten BpaieHus u
MHOI'OI'PaHHUKOB

https://m.edsoo.ru/4AVHGTY X8F

12

MHororpaHHuK, ONMCaHHbIA
okoJto cdhepsl; chepa,
BIIMCAHHAS] B MHOTOI'PAaHHUK
WJIM B TEJIO BpalleHUs

https://m.edsoo.ru/RMYY1STLP

13

[Toustie 06 00BbEMe. OCHOBHEIE
CBOICTBA 00BEMOB TEJ

https://m.edso0.ru/4ACENHGLOZ

14

O0BEM IUIMHIpA, KOHYCa

https://m.edsoo.ru/W8TGN5Z99

15

O0béM mapa u mIoImaas chepol

https://m.eds00.ru/G7TAYCMOTT



https://m.edsoo.ru/H64QF3E6R
https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/0PV9CKUYU
https://m.edsoo.ru/4VHGTYX8F
https://m.edsoo.ru/RMYY1STLP
https://m.edsoo.ru/4CENHGLOZ
https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/G7AYCM9TT

16

IToxoOuEle Tena B
npoctpancTBe. COOTHOIICHHS
MEXTy TUTOIIAISIMHI
MOBEPXHOCTEH, 00BEMaMHU
[MOOOHBIX TEJI

https://m.edsoo.ru/4ANO4FYUUX

17

KonTponpHas pabora o temam

"Tena Bpamenus" u "OO0beMbI

Tex"

https://m.edsoo.ru/KCOMHJ5SWW

18

BekTop Ha miockocT U B
MIPOCTPAHCTBE

https://m.edsoo.ru/AQ405SB7C

19

Cro)XeHne U BEIYUTAHUE
BEKTOPOB

https://m.edsoo.ru/PMNHTUK7G

20

YMHOKEHHNE BCKTOpaA HA YHUCJIO

https://m.edsoo.ru/4H7PLGBI1

21

Pa3znosxeHnne BekTopa 1o TpéM
HEKOMIUTAHAPHBIM BEKTOpPaM.
[TpaBuiio nmapannenenunena

https://m.edsoo.ru/NZSOLFWN1

22

Pemenune 3ama4, cBSI3aHHBIX C
MIPUMEHEHUEM MPABUI ACHCTBUI
C BEKTOpaMu

https://m.edsoo.ru/73F23EPU5S

23

KoopaunaTHO-BEKTOPHBIN
METOJ MPU PELICHUN
reOMETPUYECKUX 3a]a4

https://m.edsoo.ru/BBI1139Z7U

24

[IpssmoyronpHas cucrema
KOOpJMHAT B IIPOCTPAHCTBE.
KoopanHatel BekTopa.
[Ipocreiimue 3aga4u B
KOOpAMHATAX

https://m.edso0.ru/X9TSDNSQ3

25

VYron Mexay BEKTOpaMH.

https://m.edsoo.ru/RPAQMBCDO



https://m.edsoo.ru/4N04FYUUX
https://m.edsoo.ru/KC9MHJ5WW
https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/73F23EPU5
https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/X9TSDNSQ3
https://m.edsoo.ru/RPAQMBCDO

CKanﬂpHoe IMPOU3BCACHUC
BCKTOpPOB

26

Brruucnenue YIJIOB MCXKAY
MMPAMBIMH U TIJIOCKOCTAMU

https://m.edsoo.ru/EGRV3NF84

27

KonrponbHas pabora no reme
"BeKTOpBI M KOOPAUHATHI B
npoctpaHcTae"”

https://m.edsoo.ru/NSKELEBHL

28

[ToBTOpenue, 06061mIeHNE 1
CHUCTEeMaTU3alus 3HaHH.
OcHoBHbI€ GUTYpBI, HAKTHI,
TEOPEMBI Kypca TUIaHUMETPHH

https://m.edso0.ru/16 ASE1TYU

29

[ToBTOpeHue, 0600MICHNE 1
CUCTEeMaTH3aIMs 3HAHUH.
OcHoBHbIE (UTYPHI, PaKTHI,
TEOPEMBI Kypca TUIaHUMETPHH

https://m.edsoo.ru/VEMVY73YE

30

[ToBTOpenue, 06001IeHUE U
CHCTeMAaTH3AaIINs 3HAHUA.
3anauu MIaHUMETPUU U METOTbI
UX pELICHUs

https://m.edsoo.ru/UF02M943T

31

[ToBTOpeHue, 0600MICHNE 1
CHCTEeMaTU3alus 3HaHH.
3aaun MIaHUMETPUH U METOJIBI
UX pelICHUs

https://m.edsoo.ru/FG4PJN2IF

32

[ToBTOpenue, o6o0IIeHNE 1
cUCTeMaTH3aIlus 3HAaHUH.
OcHoBHBIE (UTYPBI, (HAKTHI,
TEOPEMBI Kypca CTEpEOMETPUHU

https://m.edsoo.ru/ZY6BYLY7W

33

HToroBast KOHTpOJbHAs paboTa

https://m.edsoo.ru/\VP8CXOC4C



https://m.edsoo.ru/EGRV3NF84
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https://m.edsoo.ru/FG4PJN2IF
https://m.edsoo.ru/ZY6BYLY7W
https://m.edsoo.ru/VP8CXOC4C

34

[ToBTOpeHue, 06001IeHUE U
CHUCTEMAaTU3aLHs 3HAHUI

https://m.eds00.ru/70QSTDCAP

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME

34



https://m.edsoo.ru/70QSTDCAP

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30BATEJIBbHOM MIPOI'PAMMBI

10 KVIACC
Kon .
IIpoBepsiemble npeiMeTHBIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOIM
NpoBepsieMOro .
o0pa3oBaTeIbHON NPOrpaMMbI cpeiHero o01ero o0pa3oBaHus
pe3yJibTarTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, IPSAMAasi, INIOCKOCTb
25 [IpuMeHSITh aKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX MPH PEIICHUU
' reoMEeTPUUYECKUX 3a1a4
23 OnepupoBaTh MOHATHAMH: MapalIeIbHOCTh U MEPHEHANKYISIPHOCTH
' MPSIMBIX U IJIOCKOCTEN
-4 KrnaccudunmpoBaTs B3auMHOE PacloiOXKeHHE MPSIMBIX U IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: ABYTPAHHBIN yroJl, TPaHU JBYTPAaHHOTO YIJIa,
7.5 pedpo ABYTpaHHOTO yriia, TUHEHHBINA YToa ABYTPAHHOTO YyIJia, TpalycHast
Mepa JBYTPaHHOIO yria
- OnepupoBaTh NMOHATUSAMU: MHOTOIPAHHMK, BBIMYKJIBIM M HEBBITYKJIbIN
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAHHUKA, TPaBHJIbHBIN MHOTOTPaHHUK
27 Pacrio3naBaTh OCHOBHBIE BHIBl MHOTOTPAHHUKOB (MHpaMuia, MpPU3MA,
' MPSIMOYTOJIBHBIN Mapajuienenunes, Kyo)
KnaccupummpoBarb  MHOTOrpaHHMKH,  BBIOMpasi  OCHOBaHUS  JUIs
- KjIaccupuKkauuyu  (BBIMYKJIbIE U HEBBINYKJIblE  MHOTOIPAaHHUKH,
' IIPaBWIbHBIE MHOTOTPAHHUKM, IIPSMBIE M  HAKJIOHHbIE IIPU3MBIL,
napajuieJIeuIneb)
- g OnepupoBatb MOHSTUSMU: CeKyIas IJI0CKOCT, ceueHue
' MHOTOTPaHHUKOB
210 OOBACHATH  NPUHLMIIBI  TOCTPOCHUS  CEYEHUH  MHOIOIPAaHHHUKOB,
' HCIOJIb3YSl METO/[ CJIEJIOB
11 CrpouTh ce4yeHHs MHOTOIPAaHHUKOB METOJIOM CJIEAOB, BBIIOJHATh

(BBIHOCHBIC) TJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (HUTY:



7.12

7.13

7.14

7.15

7.16

7.17

7.18

BU/JI CBEPXY, COOKY, CHU3Y

Pemiate 3amaun Ha HaAXOXIACHUE TEOMETPUUYECKUX BEJIMUMH MO oOpaslam
WIN alFOpUTMaM, MPUMEHSs WU3BECTHBIC AHATMTUYECKHE METOMABI MpH
pEelIeHNH CTaHJApPTHBIX MaTeMaTHYeCKUX 3aJad Ha BBIYHMCIICHHE
paccTOsTHUN MEXIy JBYMsI TOUYKAMH, OT TOYKHU JO MPSMOM, OT TOYKU JI0

IIIOCKOCTH, MEKAY CKPCIIUBAOINUMHUCA MTPAMBIMHA

Pemiate 3amaun Ha HAXOXKIACHUE TEOMETPUUYECKUX BEJIMUMH MO oOpa3lam
WIK alrOpUTMaM, MPUMEHSS HU3BECTHBIE AHATUTUYECKUE METOJIbI MpHU
pelIeHUU CTaHJAPTHBIX MaTeMaTHYEeCKUX 3a/lad Ha BBIYMCIICHUE YTJIOB
MEXKIY CKPEHIMBAIOIIUMHUCS TPSIMBIMH, MEXAY MPSAMONW U MIOCKOCTBIO,

MCXKIAY IJIOCKOCTAMMU, IBYI'PAHHBIX YIJIOB

Beruucnsate 00bEMBI M TUIOHIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, nupamuaa) ¢ NpuMeHeHHeM (OpMYIl, BHIYUCISATh COOTHOILICHUS
MEXIY IUIOLIAISIMUA ITOBEPXHOCTEH, 00bEMamMu MOT00HBIX

MHOT'OT'paHHUKOB

OHepI/IpOBaTL HNOHATHUAMHA: CHUMMCTpPUS B IIPOCTPAHCTBEC, LOCHTP, OCb U

TUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TUIOCKOCTH CHMMETPUH (PUTYPBI

W3BnekaTth, mpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATH WH(POPMALHIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUrypax, MPeACTaBICHHYI0 Ha
YepTeKax U pUCYHKax

[TpumeHsTh TeoMeTpuYecKre (GaKThl JJS PEIICHUS CTEPEOMETPHUECKUX
3a1a4, MNPEAIONAralolluX HECKOIbKO IIaroB pEIUCHMs, €CIU YCIOBUSA

MIPUMEHEHUS 33JIaHbl B SBHOU (hopMe

HpI/IMeHHTL HpOCTCﬁHlHG OporpaMMHbIC CpCIACTBA H DJICKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMEI ITPHU PCIICHUN CTCPCOMCTPHUICCKUX 3a1a4

7.19

7.20

[IpuBouTE MpUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U

JKU3HU, PACIIO3HABATH MPOSABJIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

[IpuMeHsTh MOTy4YeHHbIE 3HAHUS HA IPAKTHKE: aHAIU3UPOBAThH pPeabHbIC
CUTyallUM M TPUMEHATh W3YUYCHHBIE TIOHATHS B TIPOIECCE TOMCKA
pelieHus MaTeMaTHYECKU chopMyIHPOBAHHON POOJIEMBI,
MOJIETTUPOBATh peajbHbIE CUTYyal[MH Ha SI3bIKE T€OMETPUH, HCCIEAO0BAThH
MOCTPOEHHBIE MOJENH C HCIOJIb30BAHUEM T'€OMETPUUYECKUX IMOHATUU U
TeopeM, armapara aaredpbl, perarTh NPaKTHUECKUE 3a7a4M, CBI3aHHBIC C

HaXOXKIACHUCM I'€COMETPUICCKUX BCINYNH



11 KIIACC

Kon IIpoBepsiemble MpeaAMeTHbIE Pe3yabTATHI OCBOEHHS OCHOBHOI
NPOBepPsieMOro .
0o0pa3oBaTe/ILHOI MPOrpaMMbl CpeiHero 001ero o0pa3oBaHus
pe3yJabTarta
6 I'eomerpust
OnepupoBaTh NOHATHIMU: IUIHMHIPUYECKast TOBEPXHOCTh, 00pa3yoliye
61 TMHAPUYECKOW TOBEPXHOCTH, NWIMHIP, KOHHYECKAs IMOBEPXHOCTD,
' oOpa3yromue KOHMYECKOM  IOBEPXHOCTH, KOHYC, cdepuueckas
IIOBEPXHOCTh
6.2 PacmoznaBath Tena BpameHus (WIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CLIOCOOBI MTOTyYSHHS TEJT BPAIICHHS
6.4 KnaccudunupoBaTs B3aUMHOE pacIofiosKeHUE CPEephl U MIIOCKOCTH
OnepupoBaTh MOHATHAMHU: IIAPOBOM CErMEHT, OCHOBAHUE CETMEHTA,
6.5 BBICOTa CErMEHTA, ILIApPOBOW CIJIOM, OCHOBAHHE IIAPOBOIO CIIOS, BHICOTA
IIaPOBOTO CJIOs, IAPOBOM CEKTOP
6.6 Berancnate 00BEMBI M TUIOIIATM TOBEPXHOCTEH TEN  BpAIICHUS,
' TreOMETPUYECKUX TeJl C MPUMEHEHUEM (HopMyT
OnepupoBaTh MOHATHSAMM: MHOTOTPAHHUK, BIHMCAaHHBIE B cdepy H
6.7 OIMCaHHBIM OKOJIO cepsl, cepa, BIUCAHHAS B MHOIOIPAHHUK WIIN TEJI0
BpaLCHUs
6. BbIUMCIIATE COOTHOIIEHUS MEXIy IUIOIAASAMU IOBEPXHOCTEH U
' 00BEMaMU TOTOOHBIX TET
6.9 N3o6paxkaTh n3ydaemble QUIypbl OT PYKH U C IPUMEHEHHUEM IPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BbInonHATE (BBIHOCHBIE) IUIOCKME YEPTEKUM M3 PUCYHKOB IPOCTHIX
6.10 00BEMHBIX (GUTyp: BUJ CBEpXy, COOKY, CHU3Y; CTPOUTH CEUYEHHUS Tell
BpAIICHUS
W3BnekaTh, MHTEPIPETHPOBATH M NpeoOpa3oBHIBATh HH(POPMAILUIO O
6.11 NPOCTPAHCTBEHHBIX TEOMETPUYECKHX (UTYpax, TMPEACTaBICHHYIO Ha
YyepTeKax U pUCYHKAX
[TpumenHsTh TEeOMETpHUYECKHE (aKTHI JUISI PEHICHUST CTEPEOMETPHUECKUX
6.12 3aja4, MpPEeIojaraloliiX HECKOJbKO IIaroB pPELIeHHs, €CJIU YCIOBHS
NpUMEHEHHUs 3aaHbl B IBHOH Qopme
6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE



6.14

6.15

6.16

6.17

6.18

6.19

6.20

6.21

BremonHaTh I[Gf/iCTBI/IfI CJIOKCHHA BCKTOPOB, BBIYUTAHHA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCIIO, 06’LSICH$ITB, KakKuMH CBOMCTBaMHU OHH

o0J1azaroT
IIpuMeHATH PaBUIIO NApAIIENIECIIUIIEAA IIPU CII0KEHUU BEKTOPOB

OnepupoBaTb NOHATHUSMU: JI€KApPTOBBI KOOPJMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOPA,
yIoJl  MEXKIy BEKTOpaMHu, CKaJsipHOE [POU3BEJCHHUE BEKTOPOB,

KOJUTMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLI

Haxogute CyMMy BEKTOpOB M IIPOM3BEACHHE BEKTOpA Ha YHUCIO, YTOJI
MEXIY BEKTOPaMH, CKAJIIPHOE MPOU3BEINCHUE, PACKIIAIbIBATE BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM

3aaBaTh IVIOCKOCTh YPAaBHEHHEM B IEKaPTOBOM CUCTEME KOOpAUHAT
Pewate mpocrelme TeOMETPpUYECKHE 3aJadyd  Ha I[IPUMEHEHHE
BEKTOPHO-KOOPAMHATHOIO METO1a

Pemwlate 3agaunM Ha J0Ka3aTeNbCTBO MAaTEMATHYECKUMX OTHOLICHUN H
HAaXOKJECHNUE T€OMETPHUECKUX BEIMYMH MO 00pa3laM MM aIropuTMam,
IPUMEHSAS  M3BECTHBIE  METOABI IIPU  PEIIEHWH  CTAHJAPTHBIX

MAaTCMAaTHYCCKHUX 3a1a4

[IpumensTh mpocTelire MNporpaMMHBIE CpPEICTBA M 3JIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTCMBI ITPU PCHICHUN CTCPCOMCTPUICCKUX 3a1a4

6.22

[IpuBOIUTE NpUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B NPUPOJIE U

JKU3HH, PpaCliO3HABATh IIPOSABJIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[lpumeHsTh MONyYEeHHBIE 3HAHWS Ha TPAKTUKE: aHATU3UPOBATH
peanbHBIe CUTyallMd W TMPUMEHATh W3y4YCHHBIC IMOHATHS B IpOIEecce
NOWCKA pELICHUS MaTeMaTu4ecku Cc(HOpMyIupoOBaHHONH MPOOIEMBI,
MOJICIUPOBATh pealbHble CUTYalluu Ha S3bIKE F€OMETPUH, HCCIE0BATh
MIOCTPOCHHBIE MOJIEIH C HCIIOJIb30BAaHHEM T'€OMETPHUECKUX IMOHATHH H
TeopeM, armnapara anreOpbl, pemars NpakTHUECKHe 3aJaul, CBSI3aHHbIE C

HaXO0KACHUEM I'COMCTPHUICCKUX BCIINYHNH



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

10 KJTACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

7.1

7.2

7.3

7.4

I'eomerpus

OCHOBHbBIE TMOHATUS CTEpEOMETpUM. Touka, IpsiMasi, IUIOCKOCTb, MPOCTPAHCTBO.
[TonsiTue 00  aKCMOMATUYECKOM  IOCTPOEHHUH  CTEPEOMETPUH:  aKCHOMBI

CTCPCOMCTPHU U CICACTBUA U3 HUX

B3aumHoe pacmonokeHHE ~TpPAMBIX B IPOCTPAHCTBE:  IEpeceKarolrecs,
napajulefibHble U CKpeluBaromuecs mnpsmble. [lapanienbHOCTh MpPSMBIX U
IUIOCKOCTE B  MPOCTPAHCTBE: MapajulelibHble NpsIMble B  MPOCTPAHCTBE,
MapauIebHOCTh TPEX MPAMBIX, MAPAIICTBHOCTh NPSMOM M TUIOCKOCTH. YTJbI C
COHANpPABJICHHBIMU CTOPOHAMH, YIrOJ MEXKJIy MpSAMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: MapaJiebHbIE MIOCKOCTH, CBOMCTBA MApPaJIIEIbHbBIX
wiockocTeil. Ilpocteiimye npocTpaHCTBEeHHBbIE (GUTYPBI HAa IUIOCKOCTH: TETPasdiap,

KyO, napasuiesenumne, NoCTPOeHUe CeUeHU!

[lepnieHAUKYISIPHOCTh MPSAMOM M IUIOCKOCTU: TEPHEHAMUKYJSpPHbIE MpsSMblE B
IIPOCTPAHCTBE, IPAMbIE MapaJlICIbHbIE U MIEPIEHAUKYJIISIPHBIE K INIOCKOCTH, IPU3HAK
MEPIEHANKYISIPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O MPSMON MEPIEHIUKYIISIPHON
IUIOCKOCTH. YTJbl B TPOCTPAHCTBE: YIroJd MEXAY MpPAMOA U IUIOCKOCTHIO,
JIBYTPaHHBIA yroJl, JMHEWHBIM yron nAByrpaHHoro yria. Ilepnenaukymnsip u
HAKJIOHHBIE: PACCTOSIHME OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT NPSAMON 0
IUIOCKOCTH, MPOEKIMs (pUryphl Ha IUIOCKOCTh. [lepneHIuKyIsIpHOCTh MIOCKOCTEH:
MpPU3HAK  MEpPINEeHIUKYJISIPHOCTH  ABYX  IUlockoctel.  Teopema o  Tpéx
HEPIEHIUKYIIpax

IToHsiTue MHOTOrpaHHHMKAa, OCHOBHBIE 3JIEMEHTHl MHOIOTPaHHMKA, BBIIYKIIBIE U
HEBBIMYKJIbIE MHOTOTPAaHHUKHM, pa3BEpTKa MHororpaHHuka. Ilpusma: n-yrompHas
npusMa, rpaHd U OCHOBAHMS NMPU3MBI, MpsMas U HaKJIOHHAs MPU3MbI, OOKOBas U
MIOJIHAsI TOBEPXHOCTH Mpu3Mbl. [lapannenenumnen, npsMOyTroiabHbIN Napajieienunes
u ero coiictia. [lupamuna: N-yroapHas nupamuaa, rpaHd U OCHOBAHUE TUPAMUIBL,
OOKOBas M MOJIHASl MOBEPXHOCTHh MUPAMUJIbI, IPABWIbHAS U yCeUEHHAs MUpaMHaa.

JJIEMEHTBI Opu3Mbl W THPaAMHIBIL. HpaBI/IJ'II)HBIe MHOI'OTpaHHUKH: TIOHATHUC



7.5

[IPaBWJIBHOTO MHOTOTpaHHMKA, IpaBWIbHAs NpU3Ma U MpaBWIbHAS NHPaAMHUAA,
NpaBUiIbHAs TPEyroJibHAs MUPaMUAa U MPaBUIIbHBIA TeTpasap, KyO. [IpencraBnenue
O MpaBWIbHBIX MHOTOTPaHHUKAX: OKTa’Jp, AOAEKa’ap U ukoca’yapyrue CedeHus

MMPU3MBI 1 TUPAMHBI
CI/IMMCTpI/I}I B IPOCTpPAHCTBE: CHUMMCTPUA OTHOCUTCIILHO TOYKH, pr[MOfI,
IUIOCKOCTH. DJIESMEHTEI CUMMCTPUHU B IMUpaMUax, nmapauiCjaCinurncaax, nmpaBUiIbHbIX

MHOT'OI'paHHUKAaxX

7.6

Bbluncienue 351eMEHTOB MHOTIOTPaHHUKOB: p&Opa, auaroHanu, yriel. Ilnomans
OOKOBOM TOBEPXHOCTH M TIOJHOM TOBEPXHOCTH TPSMOW MPU3MBI, IJIOLIA/lb
OCHOBaHMH, TeopeMa 0 OOKOBOH MOBEPXHOCTU MpsiMOH npu3Mbl. [1ommans 60koBoi
MIOBEPXHOCTH M TIOBEPXHOCTH NPABWIBHOM INHMPAaMHJIBI, TEOpemMa O IIIOIIAIN

yceu€HHoil nupamupl. [TonsTre 06 06bEéMe. O0bEM MHpaMU/Ibl, TPU3MBI

1.7

HOI[O6HBI€ TCJIa B ITPOCTPAHCTBC. CooTHONICHUSA MCXKAY IIoMmaasasMu HOBerHOCTCﬁ,

00BEMaMU ITOTOOHBIX TEI

11 KUIACC

Kon
6

IIpoBepsieMblii 3JIEMEHT COACPKAHMS

I'eomerpus

6.1

6.2

6.3

6.4

6.5

6.6

[MunuHapuyueckas MOBEPXHOCTb, 00pa3yroie HUINHAPUIECKONH MOBEPXHOCTH, OCh
WIMHAPUYECKOW MOBepXHOCTU. LMauHap: ocHOBaHMA W OOKOBasi MOBEPXHOCTD,
oOpasytomas 1 0Ch, TUIONIaIh OOKOBOM U TTOJIHON TOBEPXHOCTH

Konunueckas moBepXxHOCTb, 00pa3yoliie KOHHYECKON MOBEPXHOCTH, OCh U BEPILMHA
KOHMYECKOW moBepxHOCTH. KoHyC: ocHOBaHHMe M BeplIMHa, 00pasylomas H OcCbh,
iomaab OOKOBOM M TOTHOW TMOBEPXHOCTH. YCEUEHHBIM KOHYC: 0Opasyioniue u
BBICOTA, OCHOBaHMs 1 OOKOBasi IOBEPXHOCTD

Cdepa u map: ueHtp, paauyc, AMaMmeTp, TIOMIalb TOBEpXHOCTH cheprl. BanmHoe
pacnosoxeHue cepbl U IUIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIOmanb
cepsl

N3o06paxeHue Ten BpalleHus Ha IIOocKocTH. Pa3BépTka nunuHapa 1 KoHyca
KoMOuHanuu Tten BpalieHHs W MHOTOTPAaHHMKOB. MHOTOIpaHHUK, ONUCAHHBIN
okoJo cepsl, chepa, BMcaHHas B MHOTOTPAHHUK, WK TEJIO0 BPAIllCHUs

[Tonsitue 06 00BEMe. OcHOBHBIE CBOWMCTBAa 00BEMOB Ten. Teopema 00 0O0BEME
MPSIMOYTOJIBHOTO TMapaienenunena u cieactBus u3 He€. OOBEM WIMHIpA,

koHyca. O0bEM mapa u rionaab chepol



6.7

6.8

6.9

6.10

[TogoOubie Tema B mpoctpaHcTBe. COOTHOIIEHUS  MEXKAY — IUIOIMIASIMU

MOBEPXHOCTEH, 00bEMaMHU MTOTOOHBIX TN

Ceuenust umianHzapa (mapajulebHO U HEPIEHANKYJISIPHO OCH), CEYEHHUS KOHyca

(mapannenbHOE OCHOBAHUIO U MPOXOAAIIEE YepPE3 BEPILINHY ), CEUEHUS 11apa

Bextop Ha miockoctd W B mpocTpaHcTBe. ClIOKEHHE M BBIUMTAHHE BEKTOPOB.
YMHO)eHuEe BEKTOpa Ha uucio. PaznoikeHne BekTopa 1o TpEM HEKOMIUIAHAPHBIM
BekTopaMm. IlpaBuno mnapamienenunena. Pemenume 3ajmad,  CBS3aHHBIX €

MPUMCHCHHUEM IIpaBUJI HeﬁCTBHﬁ C BCKTOpaMHu

[IpsmoyronbHasi cucteMa KOOpPAMHAT B IpocTpaHcTBe. KoopamHatel BeKTOpA.
[Ipocreitmue 3agaun B KOOpAWHATAX. YTOJ MEXIy BekTopamu. CramspHOe
MPOU3BE/ICHUE BEKTOPOB. BhIuncieHue yriioB Mexay NpsIMBIMH U TUIOCKOCTSIMH.

KOOp,Z[I/IHaTHO-BCKTOpHLII\/II MCTO IpU PCIICHHUU I'COMCTPHUICCKUX 3aaaY



IMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOT'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NMpoBepsieMoOro
TpedoBaHUs

IIpoBepsiemble TPeGOBaHMS K NMPeAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa30BaTeJIbHON MPOrPaMMbI CpeHEro 0011ero
o0pa3zoBaHus

Biagenue meromaMu J0Ka3aTenbCTB, AJTOPUTMAMM DPEILICHMS 3a1ad;
yMeHue (opMyIupoBaTh W ONEPUPOBATh MOHSATHSIMH: OIPEEICHUE,
aKCUOMa, TEOpEMa, CIEACTBHE, CBOMCTBO, INPHU3HAK, 10Ka3aTeIbCTBO,
paBHOCHIIbHBIEC (HOPMYITUPOBKHU; TPUMEHSITh UX; YMEHHE (OPMYyINPOBATH
o0paTHOE W MPOTHBOIOJIOKHOE YTBEpXKJIEHHE, MPUBOAUTH MPHUMEPHI U
KOHTPIIPUMEPBI, HCIOJb30BaTh METOJ, MAaTeMaTU4eCKOW HWHIYKLHNU;
IIPOBOJUTH  JIOKA3aTEIbHBIE PACCYKAEHUA IIPU PELICHUH 3a1ad,
OLICHUBATh  JIOTHYECKYI0 IPABWIBHOCTb  PACCYXKICHUH;  yMEHHE
OIIEPUPOBATh NOHATUSAMHU: MHOXKECTBO, IOJAMHOXXECTBO, ONEPAaLlUU HaJ
MHOXECTBAMHU; YMEHHME HCIIOJIb30BaTh TEOPETHUKO-MHOKECTBECHHBIN
annapar JJIs ONMCAaHUs PEAIbHBIX POLECCOB U ABJICHUM U IIPU PEILICHUU
3aja4, B TOM 4YHCIE M3 JAPYrUX Y4YeOHbIX MpPEeIMETOB; YMEHHE
OIepHUpOBaTh MOHATHAMMU: rpad, CBSI3HBINA rpad, n1epeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHUE 3a/aBaTb W OINUCHIBAaTh rpadbl Pa3IUYHBIMU

CHOCO6aMI/I; HCIIOJIB30BAaTh l"pa(bbl IIpU pCUHICHUU 3a1a4

YMeHue onepupoBaTh NMOHATHAMH: HaTypaJbHOE YHCIIO, LIEJIOE YHCIIO,
CTENEHb C LIEJIBIM T0KAa3aTesieM, KOPEHb HaTypaJlbHOM CTEIEHH, CTENIEHb
C palMOHAJIBHBIM  IIOKa3aTeleM, CTENEHb C  JEUCTBUTEIBHBIM
noKaszaTeneM, JorapudM UHCIa, CHHYC, KOCHHYC U  TaHTEHC
IIPOU3BOJIBHOIO 4YHUCJA, OCTATOK II0 MOIYJIIO, PalUOHAIBHOE YHCIIO,
UPPALMOHAIBHOE  YHCIO,  MHOXECTBA  HAaTypajbHBIX,  LEJBIX,
palMOHAIBHBIX, JEHCTBUTEIBHBIX 4YHUCEN; YMEHHE HCIIOJIb30BaTh
MPU3HAKU JIETMMOCTH, HAaUMEHBIIUNA OOIIMI JeTuTellb U HauMeHbIee
of1iee KpaTHOe, aNropuT™ EBKIIMIA pU perieHuu 3a1ay; 3HaKOMCTBO C
pa3IMYHBIMM  IO3UIMOHHBIMH  CUCTEMaMH  CYHUCIICHMS;  YMCEHHE
BBINOJIHATh BBIUMCIIEHUE 3HAUYEHUH M IpeoOpa3oBaHUs BbIpAXKEHUI CO
CTENEHSAMH M Jorapupmamu, mpeodpa3oBaHuss APOOHO-pPALMOHATIBHBIX

BBIpa)KeHHﬁ; YMCHHC OINCPUPOBATH IMOHATHAMHU: MOCJICAOBATCIIBHOCTD,



apudmernyeckas nporpeccus, reoMeTpHyYecKast nporpeccus,
OeckoHeyHO yObIBarollas TIeoMeTpUuYecKass Mporpeccus; yMeHue
3aJ1aBaTh MOCJIE0BATEILHOCTH, B TOM YHCJIE C TOMOUIbIO PEKYPPEHTHBIX
dbopmMyn; yMeHHE OIEepUpOBaTh MOHATHUAMHU: KOMIUIEKCHOE YHCIIO,
CONPSKEHHBIE KOMIUIEKCHBIE YUCIIA, MOJYJIb U apIryMEHT KOMIIJIEKCHOTO
yuciaa, ¢opmMa 3alucCHd  KOMIUIEKCHBIX 4ucesl  (reoMeTpudeckas,
TPUrOHOMETpHUUYEcKass U  anreOpanueckas); YMETb  IPOU3BOAUTH
apupmeTHyecKre IeMCTBUS C KOMIUICKCHBIMH YHCIAMH; MPUBOIUTH
IpUMEpPbl  HCIOJIb30BAaHUS  KOMIUIEKCHBIX  YHCEN;  OIEepUpOBATH
HNOHATHAMM: MaTpuma 2x2 u  3X3, oIpenenauTenb  MaTpULBL,

reOMETPUYECKUN CMBICT OIPEIETUTENS

VYMeHune onepupoBaTh MOHATHUSMU: palMOHAJIbHbIEC, HWPpaLMOHAJIbHBIE,
NoKa3aTesbHble, CTENEeHHbIE, JorapugMuyeckre, TPUTOHOMETPUYECKHE
YpaBHEHHUS U HEPABEHCTBA, HUX CHUCTEMBl; YMEHHE ONEpUpOBATh
MOHSTUAMM: TOXAECTBO, TOKIECTBEHHOE NPEOOpa30BaHME, YPABHEHHUE,
HEPAaBEHCTBO, CHCTEMa YpPaBHEHUH M HEPaBEHCTB, PaBHOCHJILHOCTH
YPaBHEHUH, HEPABEHCTB M CHCTEM; YMEHHE pEIlaTh ypaBHEHHS,
HEPAaBEHCTBA M CHUCTEMbI C TMOMOINIBIO Pa3IMYHBIX MNPUEMOB; pelIaTh
YpaBHEHHS, HEPAaBEHCTBA U CHCTEMBl C MapaMeTpoM; MPUMEHSTh
YpaBHEHHUS, HEPABEHCTBA, UX CUCTEMBI JUISl PELIEHHMsS] MaTeMAaTUYECKUX

3aj71a4 M 3a]1a4 U3 Pa3UYHbIX 00JacTel HAyKU U peaslbHON KU3HU

YMeHue omnepupoBaTh MOHATHAMHU: (QYHKUHUS, YETHOCTh (DYyHKIMH,
NEePUOANYHOCTh (YHKIUH, OTPAHUYEHHOCTh (DYHKIHMHU, MOHOTOHHOCTH
GbyHKUMH, 3KCTpeMyM (YHKIMH, HauOoJblllee ¥ HaMMEHbIlIee 3HaYeHUs
(GYHKIMU Ha IPOMEKYTKe, HEMpephIBHAS (DYHKIIHSI, aCHMITOTHI rpaduka
¢byHKUMY, TIepBas U BTOpasi NPOM3BOIHAS (YHKLUHU, TECOMETPUUECKUNA U
¢bu3nyecKuil CMBICI TPOU3BOAHOM, MEpBOOOpa3Has, OIpeneaEHHbIN
MHTErpajl; yMEHHE HaXOJIUTh AaCUMNTOTHI Tpaduka (QyHKIUH; yMEHHE
BBIUHUCIATH IPOU3BOJHBIE CYMMBI, IPOU3BEACHUS, YACTHOIO U
KOMIO3UIUN (YHKLUH, HAXOJUTh ypaBHEHHE KacaTeJbHOM K Irpaduky
(GYHKIMU; yMEHUE HAaXOIUTh MPOU3BOAHBIE 3JIEMEHTApHBIX (YHKLHNH;
YMEHHE UCMOIb30BaTh MPOU3BOIHYIO JJIS HUCCIEIOBaHHUS (YHKLUH,
HAaXOAUTh HAuOOJIbIIME W HAaUMEHbIIME 3HA4Y€HUS (QYHKIIHM;, CTPOUTH
rpadMKd MHOTOWIEHOB C HCIOJIb30BAaHUEM amapaTa MaTeMaTHYeCKOIro
aHaJln3a; MPUMEHATh MPOU3BOJHYIO JJIsi HAXOXKJIEHUS HaWIydIlIero

PCUICHUA B IPUKIAJHBIX, B TOM YHCJIC COLOUAIIBHO-39KOHOMHWYCCKUX H




bU3HYeCcKUX 3a7a4ax; HAXOAUTh TUIOMAAN U 00BEMBI (GUTY C MTOMOIIBIO
WHTErpaia; MPUBOAUTH MPUMEPhl MATEeMAaTUYECKOTO MOJEIHPOBAHUS C

OMOUIbI0 AUPPepeHInaNbHbIX YPABHEHUN

YMeHue omnepupoBaTh TOHATHSAMU: Tpaduk GyHKIHH, oOpaTHas
GbyHKUIMS, KOMIO3UIMS (QYHKUMH, TUHEWHas (YHKIMSA, KBaJpaTHUHAsS
byHKIMS, panroHanbHas byHKIHS, CTENEHHas byHKIHS,
TPUrOHOMETpHUYECKHEe  (PyHKIMHM, OOpaTHble TPUTOHOMETPUYECKHE
GbyHKIMM, TOKa3aTenbHas | Jorapumuyeckas (YHKIHH; YMEHHE
CTPOUTh TpaUKH W3YYEHHBIX (PYHKIMA, BBIIOJIHATH MpeoOpazoBaHUS
rpadukoB GyHKIIUNA, HCTIOIB30BaTh TpaduKy 71 U3yUEHHUS TPOIIECCOB U
3aBUCUMOCTEH, MPHU pelIeHUH 3a7ay U3 APYTruX Y4eOHBIX MPEIMETOB U
3a7ad W3 peabHON JKU3HU; BBIPAXaTh (OPMYJIaMH 3aBUCHIMOCTH MEXITY
BEJIMYMHAMU; UCIIOJIb30BaTh CBOMCTBA W Tpapuku (QyHKIMH i
peleHns ypaBHEHHI, HEPABEHCTB U 3a/1a4 ¢ IapameTpaMu; u300pakaTh
Ha KOOpPAMHATHOM IIJIOCKOCTM MHOXECTBA pELICHUN YpPaBHEHWIA,

HCPABCHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3a/ladydl pa3HbIX TUIOB (B TOM YHCIE Ha
MPOLEHTHI, JOJH U YacTH, HA JABM)KEHHE, PabOTy, CTOMMOCTh TOBapOB U
YCITyT, HAJIOTH, 337a4i U3 00JaCTH yNpaBJICHUS THYHBIMU U CEMEHHBIMU
(¢buHaHCAMM); COCTaBIIATH BBIPAKEHUS, YpaBHEHMs, HEPaBEHCTBA M HX
CUCTEMBI MO YCJOBHUIO 33aJa4d, HCCIEAOBATh IOJYYEHHOE PEIIECHUE U
OLIEHMBATh MPABJIONOAOOHOCTh pPE3yJIbTATOB, YMEHHE MOJEIMPOBATH
pealibHble CUTyallMM Ha SI3bIKE MAaTEeMaTHKH; COCTaBJISATh BBbIPAXKECHMUS,
YpaBHEHHUsI, HEPAaBEHCTBA M HX CHUCTEMbl IO YCJIOBHIO 3aJlayH,
UCCIIEI0BaTh TOCTPOEHHBIE MOJEIN C HCIOJb30BAaHHWEM alapara

anreOpbl, HHTEPIPETUPOBATH NOTYUYCHHBIH pe3yIbTaT

YMeHue onepupoBaTh MOHATUSAMU: cpellHee apudMeTHueckoe, MeluaHa,
HanOoJpIllee W  HAaWMEHbBIIEe 3HAYEHHUs, pa3Max, JUCIepCHs,
CTaH/IapTHOE OTKJIOHEHHWE YHCIOBOTO Ha0Opa; YMEHHE U3BIIEKaTh,
MHTEPNPETHPOBATh HMH(POPMAIHMIO, TPEICTABIECHHYI0 B TaliHIax, Ha
auarpammax, rpadukax, OTpa)karolryto CBOMCTBA pealbHbBIX MPOIECCOB U
SIBIICHHIA; TIPEJICTABIIATH HHPOPMAIIHIO C TIOMOIIHIO TAOJHII M THATPAMM;
UCCIIeIoBaTh CTAaTMCTUYECKUE JaHHbIE, B TOM YHUCIE C NPUMEHEHHEM
rpadUUecKuX  METOJOB UM  DIIEKTPOHHBIX  CPEJACTB; TpaduvecKu
UCCIIEIOBaTh COBMECTHBIE HAONIOACHUS C TOMOINBIO JHarpamMm

paccenBaHys U JIMHEWHOU perpeccuu



YMeHHe omnepupoBaTh MNOHATHAMU: CIyYalHBIA ONBIT WM CIIy4ailHOE
COOBITHE, BEpPOSTHOCTh CIy4aHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOSITHOCTh C HCIOJB30BAaHUEM T'PAPUUECKUX METOOB; MPUMEHSTH
(bOopMyJIBI CIOXKEHUS M YMHOXEHHS BEPOSTHOCTEH, (HOpMYJy MOTHOU
BeposiTHOCTH, hopmyny bepHymmn, komOuHaTopHBIE GaKTHl U (OPMYJIBI,
OILICHMBATh BEPOSATHOCTH PEANbHBIX COOBITHI; YMEHHE OINEepPUPOBATH
MOHATUAMM: Ciy4ailHass BEJIMYMHA, pacIpeliejieHHe BEpPOSTHOCTEMH,
MaTeMaTUYeCKOe OXKUJAHUE, JUCHEPCUS U CTAHIAPTHOE OTKJIOHEHHE
CIIy4yallHOM  BEJIIMYMHBI, (QPYHKIUU PpACTIpENCICHUs ¢  IUIOTHOCTH
PaBHOMEpPHOI0, IOKA3aTeJbHOTO W HOPMAaJbHOIO paCIpe/EICHU;
YMEHHE MHCIOJb30BaTh CBOWCTBA MW3YYEHHBIX paCHpENCICHUN IS
pelIeHus 3aav;, 3HAKOMCTBO C TOHATHUSMHU: 3aKOH OOJBIIMX YHCEN,
METOABl BBIOOPOYHBIX HCCICIOBAHUN; yMEHUE TPHUBOJIUTH MPUMEPHI
MPOSIBIICHUST 3aKOHA OONBIINX YHCENT B MPUPOAHBIX U OOIIECTBEHHBIX
SBJICHUSIX; YMEHHUE OIEpUPOBATh MOHATHIMU: COUETAaHUE, IEPECTAHOBKA,
YUCJIO COYETAaHWM, YMCIO MepecTaHOBOK; OuHOM HblOoTOHA; yMeHue
MPUMEHATh KOMOMHATOPHBIE (DAKThI M PACCY>KICHUS 11l peLIeHUs 3a4a4;
OLICHUBATh BEPOSITHOCTH peagbHbIX COOBITHI; COCTAaBJISITh

BEPOSITHOCTHYIO MOJIEIb U MHTEPIIPETUPOBATH MIOJyYECHHBIN PE3YIbTAT

10

YMeHue onepupoBaTh IMOHATUSAMHU: TOYKa, NpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIWYMHA yIJA, IUIOCKUH yroil,
IBYTPAHHBIA YTOJI, TPEXTPaHHBIA YTOJ, CKPEILIMBAIOIIMECS IPSMBIE,
NapaJuIeIbHOCTh U NMEPIEHIUKYISIPHOCTD NMPSAMBIX U IUIOCKOCTEW, yroil
MEXIy NPSAMBIMH, YrOJd MEXAY HpsIMOH U IUIOCKOCTBIO, YIOJ MEXKIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU 10 IJIOCKOCTH, PACCTOSIHUE MEXKIY
IIPSIMBIMHU, PACCTOSTHUE MEXKY IUIOCKOCTSIMH; YMEHHME MCIIOIb30BaTh IIPU
pelIeHnH 3a7ad U3yueHHbIe (PAKThl M TEOpPEMbl IUIAHUMETPUU; YMEHHE
OLICHHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLUIETO MHpa; CTPOUTHh
MaTEMaTUYECKUE MOJENIM C IOMOIIBIO TI'€OMETPUUYECKUX IIOHATHH U

BCJIMYHMH, PCIIAaTh CBA3aHHBIC C HUMHU NPAKTHUYCCKUC 3aa4n

VYMeHue onepupoBaTh MOHATHSAMU: IUIOIAAbL (GUIYpBI, 00BEM (GUrYypHI,
MHOT'OTPaHHMK, MPABUIbHBIH MHOTOTPaHHHMK, CEYEHHME MHOI'OIPAaHHUKA,
Ky0, mapajuienenunen, MNpu3Ma, OUpaMuia, (urypa M NOBEPXHOCTH
BpallleHUs, LUWIMHIp, KOHYC, map, cdepa, Miomaas cdepsl, MIomanb
MOBEPXHOCTU NUPAMUJbI, MPU3MBI, KOHYyca, IWIMHIpPA, O00BEM Kyoa,

MNpsAMOYT'OJIBHOTO IMapaJUICIICIIUIICAd, ITHPaMU/bl, IIPHU3MBbI, HOUJIWHIPA,




KOHYyCa, I11apa, pa3BEPTKA IMOBEPXHOCTH, CEYEHHs KOHYyCa M LHJIUHAPA,
NapajuleJIbHblE OCH WM OCHOBAHMIO, CEYEHHME 11apa, IUIOCKOCTb,
Kacaromasics cdepbl, LUIUHAPA, KOHYCa; YMEHHE CTPOUTH CEUYEHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYPBI U MOBEPXHOCTH
BPAILICHUS, UX CEYECHUS], B TOM YHCJIE C TIOMOIIBIO 3JIEKTPOHHBIX CPENICTB;
YMEHHE TPUMEHSTh CBOMCTBA T€OMETPHUECKUX (DUTYDP, CAMOCTOATEIBHO
(GbopMyIIHpOBaTh OMPENEIICHUS U3YYaeMbIX (pUTyp, BBIIBUTaTh TMIOTE3bI
O CBOMCTBaxX M MpPHU3HAKAX T'€OMETPHUUECKUX (QUryp, 0OOCHOBBIBATh MU
ONpOBEpraTh MX; YMEHHE MPOBOIUTH Kiaccupukamuio Guryp 1o
pa3NUYHBIM TPU3HAKaM, BBINOJHATH HEOOXOIMMBIE JOMOJHHUTEIbHbIE

MOCTPOCHHS

11
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YMeHue OonepupoBaTh TMOHSITHSIMH: JIBIDKCHHE B  IMPOCTPAHCTBE,
napajuieNbHBI MEPEeHOC, CUMMETPUS Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHMe MOA00Ms, TOJO00HBIE QUTYPBI, YMEHHE
pacro3HaBaTh paBHBIC U MOJOOHBIE (UTYpPHI, B TOM YHCJIE B MPHUPOJE,
UCKYCCTBE, apXUTEKType; HCIIOJIIb30BaTh T€OMETPUYECKHE OTHOUICHHUS
IpH pEIIeHUWH 3a7a4; HAaXOJUTh T€OMETPUYECKHE BEIUYHMHBI (IJIMHA,
yroj, IUIomaab, O0BEM) MpU pEIIeHWH 3a]ad U3 JPYTUX YIEOHBIX
NPEMETOB M U3 PeajbHOM KU3HU; YMCHHE BBIUYUCISATH T€OMETPUICCKHE
BEIIMYMHBI (IJIMHA, YTOJ, IUIOMIANb, O0BEM, IUIOMIAh TIOBEPXHOCTH),
UCTIONB3Ysl HM3Y4YeHHBbIE (POPMYIBI M METOMBI, B TOM YHCIE: IUIOIIAIb
MOBEPXHOCTH MHPAMHUIBI, IPU3MBI, KOHYCA, IIIMHAPA, IUIOMAAb chepsr;
00bEéM Ky0a, MPSMOYTOJLHOTO Tapaslieenuneia, MUPaMUuIbl, TPU3MBL,
[MWINHApPA, KOHyca, IIapa; yMEHHWE HAXOJUTh OTHOIICHUE OO0BEMOB

MoI00HBIX QUTyp

YMeHue onepupoBaTh MOHATUAMU: NIPAMOYIOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJMHATBHI TOYKH, KOOPIHHATHI BEKTOpPA, CyMMa BEKTODPOB,
NPOM3BECHUE BEKTOpAa Ha YHUCIO, DPa3JIoKEHHE BeKTopa Mo Oasucy,
CKAJSIPHOE TPOU3BEICHUE, BEKTOPHOE IIPOU3BEICHHUE, YTON MEXAY
BEKTOPaMH; YMEHHME HCIIOJIb30BaTh BEKTOPHBIM U KOOPAUHATHBI METOJ
Ul pelIeHMs TeOMeTPUYECKHMX 3aJad M 3aJad JApPYrux ydeOHbIX
IIPEAMETOB

YMmeHue BbIOMpaTh MNOAXOAALIMM METON JJI pELIeHUs 3a]auu;
IIOHUMAHUE 3HAYMMOCTH MAaTEMaTUKH B HW3YYEHUU MPHUPOJHBIX H
OOIIECTBEHHbIX MPOIECCOB M  SABICHWH; yMEHHE pacHoO3HaBaTh

MMPOSABJICHUC 3daKOHOB MATCMATHUKHM B HCKYCCTBC, YMCHHUC IIPUBOIAUTH



IIPUMEPBl  MAaTEMaTUYECKMX OTKPBITUA POCCHMCKOM M  MHPOBOM

MaTeMaTHYEeCKOM HAayKH




INEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMBbIX HA EI'D
11O MATEMATHUKE

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUA

Kon
1 Uucna u BBIYUCICHUS
11 Harypanbnble u nensie yncna. [Ipu3Haky 1eIMMOCTH IEeNbIX YHCEeI
12 Panmonanpupie uucna. OOBIKHOBEHHBIE U JECSATHUYHBIE JIpOOH, TMPOIEHTHI,
' OeCKOHEUHbIE IEPUOTUYECKUE IPOOH
13 ApudmeTnueckuii KOpeHb HaTypaidbHOW cTemeHu. JlelcTBusa ¢ apudMeTHdecKuMu
' KOPHSIMH HaTypaJbHON CTETIEHU
14 Crenensb ¢ niensiM nokazaresieM. CTeneHb ¢ pallMOHAIbHBIM MToKa3atesieM. CBoiicTBa
' CTETICHU
e CuHyc, KOCHMHYC M TaHT€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' APKTaHTEHC YMCIIOBOTO apryMEHTa
1.6 Jlorapudwm yucna. JlecaTndHble U HATypadbHbIC JTOTapu(HMbI
HevictBurenbHble 4ucia. ApupMETHYECKHE OIepalud C JEHCTBUTEIbHBIMU
1.7 yrcnamu. [IpubnuxEHHble BHIYUCICHUS, IPAaBUIa OKPYTJICHUS, IPUKUIKA U OIICHKA
pe3yJibTaTa BEIYMCIEHUN
1.8 [IpeoOpazoBanue BEIpaKEHUI
1.9 KommuiekcHbie uncia
2 VYpaBHEeHMsI U HEpABEHCTBA
2.1 Lemnblie u 1poOHO-paIIiOHANIbHBIE YPAaBHEHUS
2.2 HppaunonanbHble ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHUS
24 [TokazaTenbHbIC U JOTapU(PMUUECKHE YPABHCHUS
2.5 Lenbie u 1poOHO-paIioHaTbHBIE HEPABEHCTBA
2.6 HppanuroHanbHbIe HEPABEHCTBA
2.7 [TokazaTenbHbIC U JOorapruhMUUECKIE HEPABCHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 YpaBHEHMsI, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMHU
211 Martpuiia cucTeMbl JIMHEWHBIX ypaBHEHUN. OnpeennuTenb MaTpHULIbl



OyHKIMU U TpadUKu

OyHKIWs, crocoObl 3amanus QyHkuu. ['paduk ¢yHkKuu. B3ammaO 00paTHBIC

31 byukun. Yétaeie u HeuéTHble QyHkuuu. [lepuoanueckue GpyHkuum
OO6nacte ompeneneHuss W MHOXKECTBO 3HaueHui ¢(ynkuun. Hynu ¢yskuuu.
29 [IpoMeXyTKM  3HAKOMOCTOSTHCTBA.  [IpOMEXYTKH  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl U1 MUHUMYMBl QyHKIHH. HawnOonblliee W HaWMEHbIEe 3HAYEHUE
(GYHKIIMHM Ha POMEKYTKE
33 CrenenHass (yHKUMS C HAaTypaJbHbIM W IIeNbIM TOKa3areieM. EE cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduK KOpHS N-0i CTENEHU
34 Tpuronometpudeckue GyHKIMH, UX CBOWCTBA U rpaduKu
3.5 [TokazaTenpHas u norapudmudeckas GyHKIIUU, KX CBOWCTBA U IPapUKH
36 Toukm paspeiBa. AcuMmnTothl TpadukoB ¢GyHkumii. CsoiicTBa  (QyHKIHUH,
' HENPEPBIBHBIX Ha OTPE3KE
3.7 [TocnenoBarensHOCTH, CLIOCOOBI 331aHUS MTOCIIEIOBATEILHOCTEN
3.8 Apudmernueckas 1 reomeTpuueckas mporpeccur. @opmyiia CI0XXHBIX POLIEHTOB
4 Hayana maTematuueckoro ananmsa
4.1 [TpowsBoanas ¢pyukuuu. [I[pon3BoHbIC 3TIeMEHTAPHBIX (DYHKITHI
[IpumeneHre TPOU3BOAHOM K HCCIEAOBaHUIO (YHKIMI HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxaeHrne HauOONbIIEro ¥ HauMEHBIIETO0 3HaYeHUS (YHKIHH Ha
OTpE3Ke
4.3 [TepBooOpasnas. MaTerpan
5) MHokecTBa 1 JIOTUKa
5.1 MHoXecTBO, ornepaiuu HajJ MHOKecTBaMu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTh U cTaTUCTHKA
6.1 OrnucarenpHas CTaTUCTUKA
6.2 BepositHocTh
6.3 Kombunatopuka
7 I'eomerpus
7.1 ®durypsl Ha MIIOCKOCTH
7.2 [IpsiMbI€ ¥ TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEPXHOCTH BpalleHUS



7.5 Koopaunatsl 1 BEKTOpBI



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YHEHUKA

Aranacsiz JI.C., Kucenesa JI.C. I'eomerpus 10-11 knacc. YueOnuk. ba3oBelit u

npoHIbHBIA YPOBHU

METOAUYECKHUE MATEPUAJIBI VIS YYUTEJIA
b. 3uB I'eomerpus. J{unaktudeckue marepuaisl. 10 kiacc : 0a30BbIi U TPOPUIL

YPOBHH

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. myschool.edu.ru

2. https://resh.edu.ru/

3. https://mob-edu.ru/






