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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOpPa3BUTHUsSI M HENPEPHIBHOIO 00pa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIILHOTO pPAa3BUTHS
JUYHOCTH 00YJarOITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOy4YEHHUS T€OMETPHH B HAIMPABICHWU JIUYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEJICTaBICHUNA O CYIIHOCTH M IMPOUCXOKICHUH TC€OMETPHUUYECKUX
abcTpakiuii, COOTHOIICHHH pPEeaJbHOTO0 W HACATbHOTO, XapaKTepe OTpaskeHUs
MAaTEMATUYECKON HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPHUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUS, HEOOXOAMMBIX [UJIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcss OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmiero oOpa3oBaHUs, TaK Kak OOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU HU3YYEHHU OOYYaroIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHU JIOTHUECKHUX YTBEPIKICHUH
B XOJ€ pCIICHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPHU PEIICHWH 3a]ad e€CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeTbHOCTH uenoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXXEHHUSI OKPYXAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENbHOCTH. OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIMHSAET pa3Hble BUABI Y4EOHOM M TPYIOBOM J1€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHATBEHO BAXKHBIX KA4eCTB, MOITOMY aKTyallbHA
3amada (popmMupoBaHHS y OOYYarONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[leas ocBoeHust mporpaMmbl ydeOHoro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPO0JKEHUs 00pa30BaHUs
MO CTEIMAIBHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromygecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh HM3YYHUTh TC€OMETPHIO OoJee
r1y0OKO, €cii B JajbHEWIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIUX  3amad. [IpuOpUTETHHIMH 3aJa4aMH  OCBOEHHUSA  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kaccax gBisltOTCS:

e (opmMupoBaHue mNpeACTAaBICHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECCKUX MOJENSIX, ITO3BOJISIONMINX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBICHUS OKPY>KAIOIIETO MUPA;

e (opmMupoBaHuMe yMEHMs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaTbHOM MHPE MHOTOTPAHHHKH U TeJia BpaIllEHUS;

e OBJAJCHUEC METOAAMH PEIICHHS 3a/1ad Ha TIOCTPOCHHS Ha M300paKECHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHuMe yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSITHSAMH O
MHOTOTPaHHHUKAX ¥ TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE  aJITOPUTMAMHU  PEIICHUS  OCHOBHBIX  THIOB  3ajad;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJIOKHBIE  JIOKa3aTeIbHBIC
pacCyXJICHUS B XOJI¢ PCIICHUsS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE  HWHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEH
OOy4JaroImuMxcsi, IMO3HABATEILHOM  aKTUBHOCTH, HCCIEAOBATEIBCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHHUS,



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU WU3YYEHUU JIPYTUX YUYEOHBIX MPEIMETOB, MMPOSBICHHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylnupoBaTh HX Ha A3bIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI anmapar Uil PElIeHHUs MNPAKTUKO-OPUEHTHPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTnMYUTENHEHONM OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KypC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3aJa4, pElIaeMblX Ha YpPOBHE
WHTYUTUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHasi paboTa HaJ
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BuTHME NPOCTPAHCTBEHHBIX IPEACTABICHUN Y
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHM€  NIPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJIIHOCTh, a OIIEpUpPOBaHUE O00pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHbIE copeprkarelibHble TuHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
o0ydeHHUs Ha YPOBHE CpPEIHEr0 00IIero 00pa3oBaHus.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHHUs pabouell MpOrpaMMmbl, pachpeAei€HHbBIM MO ToJaM OO0ydYeHWUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEIBLHO U MOCTYNATENbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUUYECKUX MNPEICTaBICHUNA OOy4aroluXcs, pacuupsis U
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpumn orBoautcs 2 yaca B Henemo B 10 kimacce u 1 gac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsimMble M IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasl, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUH U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajyielbHble W CKpelmuBaromuecs mnpsMele. [lapannenbHOCTs OpSIMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSMOW M IUIOCKOCTU. YTJBI C
COHAINPABJIEHHBIMU CTOPOHAMH; yroJd MEXIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpadIp, KyO, napajjiesienumnea; NoCTPOCHUE CEYEHUI.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTHU: NEPHEHIUKYJIISPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSAMbBIE MApPAJUICIbHbIE W NEPIEHIUKYJISPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOM
NEPHEHANKYJIIPHON IUIOCKOCTH. YTJIBI B MPOCTPAHCTBE: Yo MEXAY NPSAMON U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPaHHOTO  yTJa.
[lepneHAMKyIIIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[lepneHANKYISPHOCT  IUIOCKOCTEW: TMPU3HAK  NEPHEHAMKYJISIPHOCTH  ABYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIITYKJIbIE MHOTOIPAHHUKY; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yroapHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. Ilupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBAaHME MUPAMHUJIbI; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMMU/IbI; TPaBUIIbHAS U
yceu€HHas MNHUpaMuja. OJIEeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs MUPAMUJIA; NpaBUJIbHAs TPEYroJibHash MHUpaMUAa M TPaBUIbHbBIN
teTpadap; KkyO. IlpencraBieHne o TMpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CummeTpus B MNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, HNapajuielenunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



Brruncnenre 571€MEHTOB MHOTOTPAaHHUKOB: pPEOpa, WMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoM mnupamuibl. Ilonstue 006 00bEMe. OOBEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW mMoOBepXHOCTU. [lUnuHAp: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
M OCb, IUIOMJb OOKOBOM U TMOJHON TOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, ITUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxxenue chepsl U IIIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
I011aab Chephl.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpallEHUS.

[Tonsarue 06 06BEMe. OcCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 006 00béEMe
NPsIMOYTOJIBHOTO TMapajulenienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 11apa u miIomab chepsl.

[Togo6ueie Tena B mpocTtpaHcTBE. COOTHOIIEHUS MEXIY IUIOIMIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU NTOI0OHBIX TEJl.

Cedenus mwiMHApa (MapaUlebHO M TEPHEeHINKYISIPHO OCH), CEUYEHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha miockoctu U B mpocTpaHcTBe. CI0KEHUE W BBIUUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha YuCio. Pazno)keHune BEKTOpa Mo TPEM HEKOMILIaAHAPHBIM
BekTopaMm. [lpaBwio mnapamnenenunena. PelieHwe 3amay, CBSI3aHHBIX €
IIPUMEHCHUEM TMPAaBUJI JEUCTBUUA € BeKkTopamu. lIpsamoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTroa Mexay BekTopamu. CKalasipHOE MPOHU3BEICHHE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepUu3yrTC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaXJAaHCKOTro oOmecTBa (BBIOOPHI, OMPOCHI M TIP.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLJIOMY Y HACTOSALLIEMY POCCUMCKOW MAaTEMATUKH, IEHHOCTHBIM OTHOLLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUNCKOTO HapoJa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKIIOUYAsl ICTETUKY MAaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

c(OPMHPOBAHHOCTHIO YMEHHSI TPUMEHSATh MAaTeMaTH4YeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ MUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03/J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYyZy, OCO3HAHUEM LIEHHOCTH TPYJOJIOOUS; UHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpILIaTh OCO3HAHHBIM BBHIOOP
Oyaymieit mnpodeccuu U peaau30BbIBATb COOCTBEHHBIE >KM3HEHHBIE IUIAHBI;



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caM0o00pa30BaHUI0 Ha TPOTSHKCHHH BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NMPUMCHCHHE MAaTeMaTHUYCCKUX 3HAHWH Ui pEIICHUs 33134 B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HAyKH ©  OOIICCTBCHHOH MPAKTHUKH, IMOHUMaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS [MBHIN3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIICCTBIIATh NMPOSKTHYIO M HCCIICIO0BATCIBCKYIO ACSITCIBHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOro MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcanrvnvie  noznasamenvuvie  Oeticmeus, — 0Oecnedusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00OYUArOWUXC (0CBOeHUe
Memo008  NO3HAHUA — OKpYICaAwe2o  Mupa;  npumeHeHue  J102U4ecKux,
uccne008amenbCKux onepayuil, ymeHul pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue AecTBu:

e BBISBJIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MTPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUS JUIsi OOOOIICHUS W CpPaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymUpoBaTH W  MPEOOPa30OBHIBATH  CYKICHUS:
YTBEPAUTEIBbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YaCTHBIC W OOIIWE;
YCIIOBHEBIC;

e BBIABJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
NPOTUBOpEYMS B (akTaxX, NaHHBIX, HAONIOJMCHUSX U YTBEPKICHHSIX;



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIOUCHHUH, YMO3AKITIOUCHUH TI0 aHAIOTHH;

e TIPOBOAWTH CaMOCTOSITEITEHO JI0Ka3aTeIbCTBA MaTeMaTHYECKUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHHS U BBIBOJIBI,

e BBIOMpaTh croco0 pemnieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJBKO
BApHAHTOB pEIICHHs, BBIOMpaTh HaubOoNee MOAXOAAIMUNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIHE MPOTUBOpEUne, MpodiemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0OBEKTa, SBJICHHS, TMPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXTY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e  CaMOCTOSITEIBHO (POPMYITUPOBATH OOOOIIECHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3MPOBATH BO3MOXHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIJBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABJIATH JCPHUIMTEI MHPOPMAIUH, JAHHBIX, HEOOXOAMMBIX JIJISI OTBETA
Ha BOMNIPOC U JJIS PEIICHUS 3a]1a4H;

e BBIOMpaTh HWH(POpPMAIMIO W3  HWCTOYHWKOB  PA3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpOBaTh MHGOPMAIIHIO, TPEJCTABIATh €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSTEIIEHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanonvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCneuusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0menne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIIECHHUS; SICHO, TOUYHO, TPAMOTHO BBIpaXaTh CBOIO
TOUKY 3pEHHSI B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, /JaBaTh MOSICHEHUS IO
X0y pelIeHus 3a1a4l, KOMMEHTHPOBATH MOJIyUYEHHBIN pe3ylbTaT;

B X0/ie 00CYKJeHHS 3a]]aBaTh BOIIPOCHI IO CYIIECTBY OOCYX/IaeMOii TEMBI,
po6JieMbl, perraeMoi 3a/1auu, BHICKa3bIBATh UJICH, HAIlCICHHbIC HA MOUCK
peIIeHUs; COIMOCTABIATH CBOM CYXKIEHHUS C CYXKICHUSMH JIPYTHX
YYaCTHHUKOB JHajiora, oOHapyKMBaTh pa3iU4ue M CXOJCTBO MO3MILIHUN; B
KOPPEKTHOH Gopme HopMyTupoBaTh Pa3HOIIIACHS, CBOM BO3PAKEHMUS;
OpeACTaBIATh  pe3yibTaThl  pEUIeHHs  3a7add,  OKCIEPUMEHTa,
UCCIICIOBaHMsI,  TMPOEKTa;  CaMOCTOSTENbHO  BBIOMpaTh  (opmar
BBICTYIUICHHS C y4€TOM 3a/1a4 MPE3CHTAIlUN U OCOOEHHOCTEH ay TUTOPHH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJb30BaTh  MPEUMYLIECTBA  KOMAHOHONM U
WHJMBUAYAJIbHOU pabOThI MPU PELICHUH YUYE€OHBIX 3a/1a4; MPUHUMATh 1EIb
COBMECTHOM JEATENbHOCTH, IUJIAHUPOBATh OPraHU3allii0 COBMECTHOM
paboThI, pacnpenesTh BUAI padoT, 10rOBapUBATHCS, 00CYKIATh MPOIECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBIE€ IITYPMb» W WHBIC); BBINOJHATH CBOIO YacTh pabOThHl U
KOOPAMHUPOBATh CBOM JICUCTBUA C JPYTUMH UICHAMH KOMAaHJbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Yuusepcanvnvie  pecynamuenvie oeticmausl, obecneuusarom

G opmuposaHnue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTAaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C YU4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popmMaIuu.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMM  II03HABATEJILHOM peduiekcun KakK OCO3HaHUs
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yJibTaTa peLICHUsI MAaTEMATHYECKOMN 3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTHh IpPHU PEUICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI TOCTHKECHHS WIM HENOCTHKECHUS PE3YJbTAaTOB JEATEIIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUU
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSMU: MAPAIICIBHOCTh U MEPIEHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuduimpoBaTe B3aUMHOE pAacCIlOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYIPAHHBIA yroJl, TPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yTIiia; JMHEWHBIM Yrojl ABYTPAHHOTO yria; TpajycHas Mmepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHMK, BBIMYKJBIA ¥ HEBBITYKJIIBIHI
MHOTOTPaHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
IPSIMOYTOJIbHBIN Napajijiesienunes, Kyo).

KnaccudummpoBate  MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHHUS  JJIA
kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapaliesIeUuNeabl).

OmneprpoBaTh MOHITHIMH: CEKYIIasl INIOCKOCTh, CEYCHNE MHOTOTPAaHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

CtpouTh ceyeHHs] MHOTOIPAHHHMKOB METOJOM  CJIEIOB, BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Permatp 3a1aun Ha HaXOXKIACHUE TEOMETPUISCKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIE aHAJUTHUYECKHE METONbl TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBHIYMCIECHUE PACCTOSIHUA MEXIY ABYMsI
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

Pemmarp 3a1aun Ha HaXOXKICHUE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJIUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIYy TMPAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPAHHBIX YTIIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMua) ¢ TpUMEHEHHEeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; ILIEHTP, OChb M
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumensaTh reomeTpuueckue (HaKThl Uil PEUIEHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEANOIAraroIuX HECKOIBKO IArOB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOOUTE HpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUeCKu C(HOPMYIHPOBAaHHONW MPOOJIEMBbI, MOJAEIUPOBATH pPEaJbHBIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TIOHITHI U TEOpeEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIPUYECKAss MOBEPXHOCTh, OOpa3yrolne
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3yrolue KOHHYECKOH NOBEPXHOCTH, KOHYC; c(pepruyeckas moBEpXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u map).

OOBSICHATH CIOCOOBI MOTYYEHHUS TE BPAILICHHUS.

KnaccudummpoBats B3auMHOE pacrojiokeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate  00bEMBI M IUIOHIAAM  TIOBEPXHOCTEH  Ted  BpalleHHS,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy
ONMCAaHHBIM OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIlICHUS.

Bb4ucasTe COOTHOLIEHUS] MEXIY IUIOMAASMH MOBEPXHOCTEN U 0O0BEMaMu
MOT00HBIX TE.



N300pakath u3ydaemple (PUTyppl OT PYKH M C TPUMEHEHUEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHOPETHPOBATH M MpPeoOpa3oBbIBaTh HMHPOPMALUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCII0, OOBACHSITH, KAKUMHU CBOMCTBAMHU OHU 00JIaJaIOT.

[IpuMeHTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUSIMU: JI€KAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJlyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOpPaMH, CKaJISIPHOE NPOU3BEACHNUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAaMH, CKAISIPHOE TPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue GakThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIBKO IIAroB PEIICHUS], €CJIM YCIOBHUS NPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCcKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [0Ka3aTEIbCTBO MATEMATHYECKUX OTHOIICHUWA W
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs mOpocTedIINEe POTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7aY.

[IpuBOAMTE NpHUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
JKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOJTyYEHHBbIE 3HAHMS HA MPAKTUKE: aHAJIU3HPOBATH pPEAbHBIC
CUTyallud W ITIPUMEHATh HW3YUYCHHBIE IOHATUS B NPOLECCE IOUCKA PEIICHUA
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKIECHUEM T€OMETPUUECKUX BEJTUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypchl
bubnuoreka [{OK
1 B 1
BEAICITHE B CTEPCOMCTIPHIO 0 https://m.edsoo.ru/1c209e37
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepnieHIUKYISPHOCTD MPSMBIX U 12 bubmmoreka [JOK
IJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6mmoteka IIOK
4 VYTiel MEXAY NPSIMBIMU U TUNIOCKOCTSMH 10 1 https://m.edso0.ru/1c209e37
bu6nmorexa LIOK
° MuororparHiKit 1 1 https://m.edsoo.ru/1c209e37
N bubnuoreka [{OK
0 OOBEMEI MHOrOTPaHHHKOB o 1 https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHusl, paCCTOSHUS U YIJIbI 4 1 bubmorexa HOK
p ' P ' https://m.eds00.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
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11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM unppoBbIie
Ne ni/mm P Kourpoubnble IIpakTHyeckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
bubmuoreka [JOK
1 T 12
©14 Bpatem https://m.edso00.ru/1c209e37
N bubnmoreka [JOK
2 1
O0nemsr Ten > https://m.edso00.ru/1c209e37
bubmuoreka [JOK
3 BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1 https://m.edso0.ru/1c209e37
4 [ToBTOpenue, o6o0IIEHNE, 7 1 bu6mmorexa [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/1c209e37
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



https://m.edsoo.ru/1c209e37
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MPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHHMSA OCHOBHOM OBPA30OBATEJIBHOM
ITPOI'PAMMBI

10 KITACC
Kon
NpoBepsieMoro IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTAThl 0CBOEHUSI OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMBbI CPeIHero 0411ero 06pa3oBaHus
pe3yJibTaTa
7 I'eomerpust
7.1 OnepupoBaTh MOHATUSAMHE: TOYKA, IPSIMas, TNIOCKOCTh
7.2 IIpuMeHATH aKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX IIPU PELICHUN T'€OMETPUYECKHX 3a1a4
7.3 OnepupoBaTh MOHATUAMH: MAPATIETFHOCTh U NEPHIEHIUKYIAPHOCTD IPSMBIX U IUNTIOCKOCTEH
7.4 KrnaccudumupoaTh B3aMHOE pacriosioxXeHHe NPSIMbIX U INIOCKOCTEN B IPOCTPAHCTBE
25 OnepupoBaTh MOHATUSAMHE: JBYTPAaHHBIN YOI, TPaHU ABYTPAHHOTO yTia, peOpo ABYTpaHHOIO yIiia, TMHEHHBINH YyroI ABYTPaHHOTO yIiia, TpaaycHas
' Mepa ABYT'PaHHOTO yria
7.6 OnepupoBaTh HOHATUSIMA: MHOTOTPAHHHUK, BBITYKJIBII U HEBBITYKIIBIH MHOTOTPAaHHHUK, JJIEMEHTHI MHOTOTPAHHHKA, TPABWIIbHBII MHOTOTPaHHHK




7.7

Pacno3naBaTh OCHOBHBIC BH/IBI MHOTOIrpaHHUKOB (HI/IpaMI/I,Z[a, npusma, HpHMoyFOHBHLIﬁ napajjiciicnunena, Ky6)

KnaccudunupoBaTs MHOTOTpaHHHKH, BBIOMpas OCHOBaHMS I KiacCH(pUKAIMK (BBITYKJIbIE M HEBBIMYKIBIE MHOTOTPAHHHKH, NPABHUIBHBIC

78 MHOTOTPaHHUKH, TIPSIMbIC U HAKJIOHHBIC IPU3MBI, TapasUIeICTTHITC B )
7.9 OrnepupoBaTh MOHATUSIMHU: CEKYIIAst INIOCKOCTh, CEYCHUE MHOTOTPAHHUKOB
7.10 OOBICHATH TPHHIIHAIIBI TOCTPOCHHS CEUCHUH MHOTOTPAHHUKOB, HCIIOB3YsI METOJ CIIENIOB
711 CTpouTh CEYeHUS] MHOTOTPAaHHUKOB METOJIOM CJIE/IOB, BBIIOJIHATH (BBIHOCHBIC) IUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYp: BUJ
' CBEpXYy, COOKY, CHU3Y
Pemarh 3a7aun Ha HAXOXIEHHE TEOMETPHUECKUX BEINUUH IO 0OpasiaM WM aJrOPUTMaM, TIPUMEHSS H3BECTHBIEC aHATMTHIECKHE METOMIBI TIPH
7.12 pElICHUH CTaHIAPTHBIX MaTeMAaTHYECKHMX 3a/1au Ha BBIYMCICHHE PACCTOSHHM MEXTy JBYMS TOYKaMH, OT TOYKHM IO MPAMOM, OT TOUKH JIO
TUTOCKOCTH, MEXIY CKPEIIUBAIOIINMHUCS TIPSIMBIMA
Pemats 3aJa4ur Ha HaXOXIACHHUC I'COMCTPUYCCKUX BCJIHNYUH 11O o6pa3uaM Wi aJIroputMaMm, NpuMeEeHAsd U3BCCTHBIC aHATUTHUYCCKUE METOABI IPpHU
713 PEeUHICHUN CTAHAAPTHBIX MATEMATHUYCCKUX 3a7dad Ha BBIYUCIICHUE YTJIOB MCKAY CKPCHIMBAIOMIMMUCA MPAMBIMU, MEKIY HpHMOﬁ " IINIOCKOCTBIO,
MEXy IUIOCKOCTAMHU, IBYTPaHHBIX yIIIOB
214 Borauciste 00BEMBI M IUIONIAN TIOBEPXHOCTEH MHOTOTPAHHHKOB (NPH3Ma, MUpaMuIa) ¢ MpUMEHeHHeM (GOPMYJ, BEIYHUCIATE COOTHOIICHHUS
. MEXIY TUIOIAIIMU TIOBEPXHOCTEH, 00bEMaMU OJJOOHBIX MHOTOTPAHHUKOB
7.15 OrnepupoBaTh MOHATHSIMHA: CUMMETPHS B IPOCTPAHCTBE, IIEHTP, OCh U TFIOCKOCTH CHMMETPHUH, IIEHTP, OCh U IIOCKOCTh CUMMETPHH (YUTYpPHI
216 W3Bnekatb, mpeoOpa3oBbIBATh M HMHTEPIPETHPOBaTh MH()OPMALMIO O IPOCTPAHCTBEHHBIX TEOMETPUYECKUX (Urypax, NpENCTaBICHHYIO Ha
. 4epTeKaX U PUCYHKaAX
717 [MpumensaTh reoMeTpuyeckue (GakThl U PEIICHUST CTEPEOMETPHUYESCKUX 3a/ad, MPEANOIAraroliMX HECKOIbKO NIATOB PELICHUs], €CIH YCIOBHS
' MPUMEHEHHUs 3a/IaHbl B IBHO# (hopme
7.18 [IpumensTh npocTeiiiiye NporpaMMHbIE CPEACTBA U MIEKTPOHHO-KOMMYHUKAL[MOHHbIE CUCTEMBI ITPU PELLIEHUN CTEPEOMETPUUYECKUX 3a1a
7.19 [MpuBOAMTEL MPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTE! B MPUPOJIE U KU3HH, PACIIO3HABATH MPOSIBIIEHUE 3aKOHOB T€OMETPUH B HCKYCCTBE
HpI/IMeHHTB IMOJTYYCHHBIC 3HAHUA HA MNPAKTHUKC: aHAIU3UPOBATH PCAJBHBIC CUTyallUd W MPUMCHATH M3YYCHHBIC IMOHATHA B IPOLECCE IMOWCKaA
290 PEIICHHUS] MATEMATHICCKH CHOPMYITHPOBAHHOMN TPOGIIEMBI, MOICITHPOBAThH PealbHbIe CHTYAIIWH Ha SI3bIKE TEOMETPHUH, UCCIIEIOBATh TOCTPOCHHBIE

MOACIN C UCIIOJIB30BAHUEM I'€COMETPHUUICCKUX TIOHATHH U TEOPEM, amlrapara anre6p1>1, peuiath MpakKTUYCCKUC 3a1a4r, CBA3AHHBIC C HAXOXKIACHUCM

TCOMETPHUUCCKUX BECIIMYNH




11 KJIACC

Kon
NpOBEPsIEMOro IIpoBepsieMble npeMeTHBIE Pe3yabTATHI 0CBOEHUSI OCHOBHOH 00pa3oBaTe/ibHOI MPOrpaMMbI CPeHero 0d11ero oopa3oBaHus
pe3yJbTaTa
6 T'eomerpus
1 OnepupoBaTh MOHATHUSAMH: LWIMHIPUYECKAas IOBEPXHOCTh, O0pasyloliue IHIMHAPUYECKOW IOBEPXHOCTH, IHMIMHAD, KOHHYECKas
' MOBEPXHOCTh, 00pa3ykoline KOHUYECKOH TOBEPXHOCTH, KOHYC, ChepryecKasi IIOBEpXHOCTh
6.2 Pacmio3naBath Tena BpameHus (IIIHHAP, KOHYC, cepa u Imap)
6.3 OOBSICHATH CIIOCOOBI OYUSHHUS TEJI BPAIICHHS
6.4 KnaccudumupoBats B3anMHOE pactoiokeHue chepbl i IIOCKOCTH
65 OnepupoBaTh MOHATHSIMHU: IIAPOBOIl CETMEHT, OCHOBaHHE CEIMEHTa, BHICOTA CETMEHTa, IIApOBOM CIIOW, OCHOBAaHHE IIAPOBOTO CJIOs, BHICOTA
' IIApOBOTO €04, IIAPOBOH CEKTOP
6.6 Ber4ucnsaTe 00bEMBI U IUTONIAAN TOBEPXHOCTEH TeN BPaL[eHHs, TEOMETPHYECKHX TeJ C IPUMEHEHHEM (HOpMYIT
6.7 OnepupoBarh MOHATHSIMH: MHOTOIPaHHHK, BIMCAHHBIA B cepy M ONUCAHHBII OKoso cdepsl, cdhepa, BIHCAaHHAS B MHOTOTPaHHUK WIH TEJO
' BpallleHHs
6.8 BBEIYHCIATE COOTHOIICHUS MEXIY IUIOLIAASIMH HOBEPXHOCTEH U 00bEMaMH OTOOHBIX TEI
6.9 N300paxath u3ydaembie GUIypbl OT PYKH U C IPUMEHEHHUEM IIPOCTHIX YEPTEKHBIX HHCTPYMEHTOB
6.10 BrInonHATE (BBIHOCHBIE) TNIOCKHE YEPTEXKH M3 PHCYHKOB IIPOCTHIX OOBEMHBIX (Hryp: BUI CBepXy, COOKY, CHHU3Y; CTPOUTH CEUCHHMS Tel
' BpallleHHs
6.11 W3BiekaTh, HHTEPIPETHUPOBATh U IPEOOPa3oBbIBATh MHPOPMAIMIO O MPOCTPAHCTBEHHBIX I€OMETPUYECKHX (HUIypax, HpPEeICTaBICHHYIO Ha
' YepTexax U puCyHKax
6.12 [IpumensaTh Teomerpudeckne (HakThl Al PEIICHNUs] CTEPEOMETPUYECKHX 3a/1a4, MPETI0JIaraloliX HECKOJIBKO I1aroB pelIeHus], €CIH YCIOBUS
' NPUMEHEHUS 3a]1aHbl B IBHOH (hopme
6.13 OnepupoBaTth MOHATHEM: BEKTOP B IIPOCTPAHCTBE
6.14 BEIONHATE AEHCTBHS CIIOKEHHS BEKTOPOB, BHIYMTAHUS BEKTOPOB M YMHO)KEHHS BEKTOpa HA YUCIO, OOBSICHATH, KAKUMH CBOHCTBAMH OHH




o0mamaroT

6.15 [IprMeHsATh MPaBHUIIO TapaUIeNIeuIIe1a IPH CI0KESHUH BEKTOPOB
6.16 OrepypoBaTh MOHATUAMH: JEKAPTOBBHI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOPA,
YroJ MeXy BEKTOPaMH, CKaJIsIpHOE MPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI
6.17 Haxomute cyMMy BEKTOPOB U NIPOU3BENICHUE BEKTOPA HA YHCIIO, YTOJI MEXKIY BEKTOPAMH, CKAJSIPHOE IPOM3BEACHHE, PACKIIAIBIBATH BEKTOP 1O
. JABYM HCKOJUIMHEAPHBIM BEKTOpaM
6.18 3ajaBaTh IOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOODJHHAT
6.19 Pemate npocTeiinize reoMeTpHYeCKHe 331241 Ha IPUMEHEHHE BEKTOPHO-KOOPANHATHOTO METOIA
6.20 Pemate 3a1a4n Ha JOKA3aTENBCTBO MATEMAaTHYECKUX OTHOIICHUII M HAXOXKACHHE TEOMETPUYSCKUX BEIMYUH 110 00paslaM WM alropuTMaM,
. MPpUMCEHAA U3BECTHBIC MECTO/IbI IPU PEHICHUU CTAaHAAPTHBIX MAaTEMATUYCCKUX 3ada4
6.21 IIpumensTh NpocTeiye NPOrpaMMHBIE CPEICTBA U AIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IIPY PELICHUU CTEPEOMETPUYECKUX 3a1a4
6.22 [IpuBOIUTE MPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOJIE U KHU3HH, PACIIO3HABATh IPOSBICHHE 3aKOHOB FEOMETPHHU B HCKYCCTBE
HpI/IMeHSITI) TOJTYUCHHBIC 3HAHWUA Ha MPAKTUKE: aHAJIN3UPOBATH PCAJIBHBIC CUTYAIlUN U MPUMCEHATH U3YUCHHBIC MOHATHA B IPOLECCE MOMCKA
6.3 pemeHns MaTeMaTH4ecKd CGhOpPMYIHPOBaHHONH NPOOIEMBbI, MOJENHMPOBATh pealbHBIE CHTyallMH Ha $A3bIKE TE€OMETPHH, HCCIEI0BaTh

TMMOCTPOCHHBIE MOJCIIN C UCIIOJIB30BAHUEM I'€OMETPHUUCCKUX MMOHSTHH 1 TCOPpEM, armapara anre6p1)1, peuraTth NPAKTUYCCKUE 3a1a4U, CBA3aHHBIC

C HAXOXJCHUEM I'€COMETPUICCKUX BEJIMYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIeMeHT CO/IeP:KAHMS

I'eomerpus

7.1

7.2

7.3

7.4

7.5

OcHOBHBIE TOHATHS cTepeoMeTpuu. Touka, IpsMas, IUIOCKOCTb, IpOcTpaHcTBO. IloHsATHE 00

AKCUOMATHYIECKOM ITOCTPOCHUU CTEPEOMETPHUN: AKCUOMBI CTEPEOMETPUHN U CICACTBUA U3 HUX

Bzanmuoe PACIIOJIOKECHUE TIPAMBIX B MPOCTPAHCTBE: TEPECCKANOIIUECA, MapaUuICJIbHbIE U
CKpCIIUBAIOIIUECCH MIPAMBIC. HapaHHeJ'ILHOCTL NPAMBIX U IUIOCKOCTEH B MPOCTPAHCTBE: MapajICIbHBIC
IpsAMbIC B MPOCTPAHCTBE, MaPAJJICIIbHOCTD TpéX MpsAMBIX, MAPAJIICIIBHOCTD HpHMOﬁ U TINIOCKOCTH.
Vrisl ¢ COHAIIpAaBJICHHBIMH CTOPOHAMH, YIoJl MCKAY MNPAMBIMU B IIPOCTPAHCTBE. HapaJ'IJ'IeJ'IBHOCTL
INIOCKOCTEH: napajic/ibHbIC IIJIOCKOCTH, CBOMCTBa napajjieiibHbIX IUTOCKOCTEH. HpOCTeﬁIHPIG

MPOCTPAaHCTBEHHBIE (PUTYpPBI HA INIOCKOCTH: TETPAdP, KyO, MapauiesieuIe ], IOCTPOSHUE CEYCHUH

IlepneHUKYISIPHOCTD MPSMOU U INIOCKOCTU: NEPIECHIUKYJISIPHBIEC NIPSIMbIE B IIPOCTPAHCTBE, MPSMBIE
napajule/ibHble ¥ NEPIEHIUKYJAPHBIE K IUIOCKOCTH, IPU3HAK IEPINEHIUKYJSIPHOCTU IPSAMOM U
IJIOCKOCTH, TE€OpEMa O MPAMON NEPHEHAUKYISAPHON MIOCKOCTH. YTJbl B IPOCTPAHCTBE: YTrOJN MEXKIY
IPSIMOX U IUIOCKOCTBIO, JBYTPaHHBINA YroJjl, JMHEWHBIN yros AByrpaHHoro yria. Ilepnennuxynsp u
HaKJIOHHBIE: PACCTOSIHHE OT TOYKH JO INIOCKOCTH, PACCTOSIHHE OT MPAMOM JO IIOCKOCTH, MPOEKIUs
¢urypsl Ha TIOCKOCTH. llepneHANKYIAPHOCTh IUIOCKOCTEH: NMPH3HAK IEPIEHANKYISIPHOCTH JIBYX

wiockocrei. Teopema o TpéX nepreHAnKyIspax

IloHATHE MHOTOTpaHHHKA, OCHOBHBIE JJIEMEHTHl MHOTOTPAaHHMKA, BBINYKJIble M HEBBITYKIbIC
MHOTOTPAaHHMKH, pa3BEPTKAa MHOTOTpaHHHKaA. [Ipu3ma: N-yrompHas npu3Ma, TPaHM M OCHOBaHUS
MIPU3MBI, IpsIMast ¥ HAKJIOHHAs MPU3MBI, O0OKOBast M TIOJTHAs NMMOBEPXHOCTh NMpHu3Mbl. [lapannenenumnesn,
MPSAMOYTONBHBIA TMapajuleNenune] u ero cBoicTa. [lupammpa: N-yronpHas HUpamMuaa, TPaHU U
OCHOBaHME TNHUpaMHIbI, OOKOBas M TIIOJIHAS IOBEPXHOCTh NHUPAMHUJBI, TPABWIbHAs U yceuEHHAs
nupamMuaa. DNeMEeHThl IpU3Mbl U nupaMuabl. [IpaBUiIbHBIE MHOTOINPAaHHHUKH: MOHITHE MPAaBUIBHOIO
MHOTIOIpaHHHMKA, NIpaBHIIbHAS NPU3Ma U MpaBUIbHAS MHpaMKa, IPaBUIIbHAS TPEYrojabHas MUpaMHaa
W TIPaBWIBHBIN TeTpadp, Ky0. [IpescTaBienue o mpaBmIbHBIX MHOTOTPaHHAKAX: OKTAXIP, AOJICKadAP

1 UKOCaxApyrue CeueHust MPU3MBbI U ITMPAMHUABL

CI/IMMeTpI/ISI B IMPOCTPAaHCTBE: CUMMETPUSA OTHOCUTECIBHO TOYKH, HpHMOﬁ, IJIOCKOCTH. DJIEMEHTHI

CUMMCTPHHU B IUpaMUax, rmapajuicacnuneaax, mpaBuJIbHbBIX MHOTOIpaHHUKaX

7.6

Brluncnenue 3JI€EMEHTOB MHOTOTDaHHUKOB: p&Opa, amaroHamy, yrisl. [lnomans GokxoBoi
MOBEPXHOCTH ¥ IIOJIHOW MOBEPXHOCTH HPSIMOI NPHU3MBI, IUIOMIAAb OCHOBAHUH, TeopemMa O OOKOBOM
MOBEPXHOCTH NpsAMONA mpwu3Mbl. Ilmomane OGOKOBOW IOBEPXHOCTH W IMOBEPXHOCTH MPAaBUIBHOM
MUpaMUIBL, TeOpeMa O IUIomaan yceu€HHoN mupamuzpsl. Ilonstie o6 o6bpéMe. OO0BEM mHpaMuIH,

IIPU3MBI

7.7

HOHO6HLIC T€Jla B HNPOCTPAHCTBEC. CooTHOIIEeHUS MEXKAYy IuiomaiasiMn HOBCpXHOCTCﬁ, o0BéMamMu

IMOJOOHBIX TEJI




11 KIIACC

Kon IIpoBepsieMblii 3JIEMEHT COiEPKAHUS
6 T'eomerpust
unuaapuyeckas NOBEPXHOCTh, 00pa3yIoIiye NMIMHIPUIECKON TIOBEPXHOCTH, OCh IIMJIMHPUYECKOI
6.1 noBepxHOCTH. L{nnuHAp: OCHOBaHUS U OOKOBas MMOBEPXHOCTH, 00Pa3yIONIas U OCh, IUIOMATs OOKOBOM
U MOJTHO# MOBEPXHOCTH
Konundeckasi moBEpXHOCTh, 00Opa3yroOle KOHUYECKOW MOBEPXHOCTH, OCh M BEPIIMHA KOHHYECKOM
6.2 noBepxHoctd. KoHyc: OCHOBaHHME W BepIIMHA, 00pa3yromas U OCh, IUIONMA[b OOKOBOW U MOJHOM
MMOBEPXHOCTH. Y CeUEHHBIN KOHYC: 00pa3yIolIye U BRICOTA, OCHOBaHUS U OOKOBasi IOBEPXHOCTh
6.3 Cohepa u nrap: ueHrtp, paauyc, AMaMeTp, IUION@Ans MOBEpXHOCTH cdepbl. BlanMHoe pacmoiokeHue
' cepsl ¥ IIIOCKOCTH, KacaTelbHas MII0CKOCTh K cdepe, miomaab chepsl
6.4 N3o0paxkeHue Ten BpalieHUs Ha MI0CKOCTH. Pa3BépTKa MIIMHIpa U KOHYCa
6.5 KomOuHanmu Ten BpalieHus: 1 MHOTOIPAaHHUKOB. MHOTOTPaHHUK, OMUCAHHBIA OKOJIO cdepsl, chepa,
BITUCAHHAsI B MHOTOTPAHHHUK, HIIH TEJIO BPAICHHS
6.6 [Monstue 00 00bEMe. OCHOBHBIC CBOWcTBa 00BEMOB Ten. TeopemMa 00 00BEME MPSIMOYTOJIBHOTO
' napaJuieNienunesia u cieacTBus u3 Heé. O0bEM nmmHapa, KoHyca. O0bEM MIapa u miomaas cheps
6.7 [Mono6ubie Tena B mpoctpancTBe. COOTHOIIEHMS MEXIy IUIOLIAJSIMU TOBEpXHOCTEH, 0OBEMamu
' MMOJOOHBIX TE
6.8 Ceuennss nmwimHapa (MapajuleNbHO M NEPHEHAUKYJSIPHO OCH), CeueHMs KOoHyca (TIapajuiesibHoe
' OCHOBaHHMIO U ITPOXO/ISIIEE Yepe3 BEPIINHY), CEUEHHUS Iapa
Bekrop Ha miockoct U B npoctpaHcTBe. ClIO)KEHHE U BBIYUTAHHE BEKTOPOB. Y MHOXKEHHE BEKTOPA
6.9 Ha 4ucio. Pa3noxkeHue BeKTopa mo TpéM HEKOMIUIAHAPHBIM BeKTopaM. [IpaBuiio mapasuienenue/ia.
Pewrenue 3a1a4, CBA3aHHBIX C IPUMEHEHUEM TPABUJI ACUCTBUI ¢ BEKTOpaMU
[psiMoyrosibHast cucTeMa KOOpAUHAT B npocTpancTBe. KoopanHate! BekTopa. [Ipocreiiiue 3a1a4uu B
6.10 KOOpJHHATAX. YOI Mexay Bektopamu. CKalspHOE MPOU3BEICHHE BEKTOPOB. BhIUWCICHHE YIrIIOB

MEX]Ty IPAMBIMU M IUTOCKOCTSMH. KOOpIMHATHO-BEKTOPHBIN METO IIPU PEIICHUH T€OMETPHUECKUX

3a71a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
IIpoBepsiemble TpeGoBaHMS K MPeAMETHBIM pe3yJbTaTaM 0CBOECHHSI OCHOBHOI1
NpoBepsieMOro

00pa3oBaTe/IbHON MPOrpaMMbI CpeHero o01ero 00pa3oBanus
TpeOGoBaHUs

Brnagenne wMmerogamMu J0Ka3aTeNbCTB, aIrOpUTMaMHU pEIICHUs 3aJady; yMEHHe
(hopMynMpOBaTE W ONEPHPOBATH MOHATHSIMH: ONPEACICHHE, AaKCHOMa, TeopeMa,
CJICJICTBHE, CBOMCTBO, MpPU3HAK, JIOKA3aTEIbCTBO, PABHOCHIBHBIC (DOPMYITUPOBKH;
MPUMEHSTh UX; YMeHHE (HOPMYITHUPOBAThH 00OPATHOE U MPOTHUBOIOJIOKHOE YTBEPIKICHHUE,
MPUBOJIUTH TMPHUMEPHl M KOHTPIPHUMEPHI, HKCIOJb30BATh METOJ MaTeMaTHYeCKOH
WHIYKINH, TIPOBOIUTH JOKa3aTelbHBIC PACCYKICHUS IPH pPEIICHHH 3alad, OLCHHBAThH
JOTHYECKYI0 TPAaBHIBHOCTh PACCY)KICHHH; yYMEHHE OIEPHPOBATH  HOHATHSIMH:
MHOYKECTBO, TOJMHOXECTBO, OIEpPallii HaJ MHOXXECTBAMH; yMEHHE HCIOIh30BaTh
TEOPETHKO-MHOKECTBCHHBIN amIiapat JJIs OMICAaHUS pealbHBIX MPOIECCOB U SBICHUHN H
TIPY PEUICHUH 3a/1a4, B TOM YHCIIE U3 IPYTUX YISOHBIX MPEIMETOB; YMCHHE OTIEPUPOBATh

MOHATUAMH: Tpad, CBA3HBIN rpad, JepeBo, UK, rpad Ha IUIOCKOCTH; YMEHHE 3a1aBaTh U

OMHUCHIBATH TPadbI pa3IMIHBIMU CIIOCOOAMI; UCTIONB30BaTh rpadbl MPH PEUICHUU 3134

VMeHHE OMepUpOBaTh MOHITHIMH: HATYPaJIbHOE YHCIIO, IEIOe YHUCIIO, CTEMCHB C IIETBIM
[OKa3aTesieM, KOPCHb HATYPalbHOM CTENCHH, CTEIEHb C PAlMOHAIBHBIM IIOKA3aTelIeM,
CTENeHb C JCHCTBUTEIBHBIM IOKa3aTeeM, JOrapu(M 4ncia, CHHYC, KOCHHYC U TAaH[€HC
HPOM3BOJILHOTO YHCIA, OCTATOK IO MOJYJII0, PAlOHANBHOE YHCIO, HPPALHOHATILHOES
YHCII0, MHOXXECTBA HATYPAIbHBIX, LENBIX, PALMOHAIBHBIX, NEHCTBUTEIBHBIX YHCEI,
YMEHHE HCIOJIB30BaTh IPU3HAKH [CIMMOCTH, HAMMCHBLIMM OOIIMI JENUTeNb |
HanMeHblee 0flee KpaTHOe, arOpUT™M EBKIIHIa [pH PEeLICHUH 3ajad; 3HAKOMCTBO C
Pa3IUYHBIMKA TMO3UIHOHHBIMH CHCTEMaMH CUHCIICHUS; YMEHHE BBIMOJHATH BBIYHUCICHHE
3HAQUCHWH W [peoOpa3oBaHMsi BBIPAKECHHH CO CTEMEHAMH U Jorapupmami,
2 npeoOpa3oBaHusi  JPOOHO-pAllMOHAIBHBIX  BBIPOKEHHWH;  yMEHHE  OIEpPHUPOBATH
MNOHATHAMH: TIOCIIEIOBATENFHOCTh, apU(METHIECKAs TMPOTPECCHs, T'eOMETPHICCKAs
nporpeccusi, 6ECKOHEYHO yObIBaOIiasi TeOMETPUYECKasi MPOrPeccHs; YMEHHE 3a/1aBaTh
MOCIIE/IOBATEIFHOCTH, B TOM YHCJIE C IMOMOIIBI0 PEKYPPEHTHBIX (HopMyr;, yMmeHHe
OIEpPUPOBATh MOHATUSIMH: KOMIUIEKCHOE YHCIIO, CONPSDKEHHBIC KOMIUIEKCHBIE YHCIA,
MOAYJIb W apryMEHT KOMIUICKCHOTO 4YHcla, (opMa 3alucH KOMIUICKCHBIX YHCel
(reomeTpuyeckas, TPUTOHOMETPHYECKAas W anrebpaudeckas); yMeTb IPOH3BOIUTH
apudmeTHyeckue JACHCTBHSA C KOMIUICKCHBIMH YHCIaMH; TPHUBOJMTH HPUMEPHI
UCIIONB30BaHMSI KOMIUICKCHBIX YHCEIl; ONEPUPOBATh MOHATHIMHU: Marpuua 2x2 u 3x3,
OIpe/IeNTUTENb MATPHULIBI, FEOMETPHIECCKHI CMBICI ONPEISTHTEIS

VYMeHne omeprpoBaTh MOHATHIME: PalHOHATbHBIe, HPPAIIMOHAIBHEIE, TTOKAa3aTeIbHbIC,
3 CTEIIeHHBIE, JIOTApU(PMUIECKHE, TPUTOHOMETPUUECKAE YPABHEHHS M HEPaBCHCTBA, WX

CHUCTCMBI, yYMEHUEe OINIEpUpPOBATH IIOHATUAMMU TOXIACCTBO, TOXKICCTBCHHOC




npeoOpa3oBaHKWe, YypaBHEHHWE, HEPAaBCHCTBO, CHCTEMa YPaBHCHHMI W HEPaBEHCTB,
PaBHOCWIIBHOCTD ypPAaBHCHWH, HEPAaBCHCTB M CHCTEM; YMEHHE pEIlaTh ypaBHEHHS,
HEpaBeHCTBa M CHUCTEMBl C MOMOIIBIO pAa3IMYHBIX NPHUEMOB; pemath ypaBHEHWS,
HEpaBEHCTBA M CHUCTEMBl C IapaMeTpoM; INPHUMEHSATb YPAaBHEHHS, HEPaBEHCTBA, HX
CHCTEMBI ISl pELLICHUS] MaTEeMaTHYeCKUX 3a/iau ¥ 3a7a4 U3 pa3In4YHbIX 001acTell HayKu U

peanbHOM XKU3HU

YMeHHe OIepupoBaTh NOHATHAMH: (YHKIHS, YETHOCTh (QYHKLHH, IEPHOIMYHOCTH
(hyHKOHMH, OTPAaHWICHHOCTh (YHKIINH, MOHOTOHHOCTh (DYHKIMH, 3KCTpeMyM (YHKIHH,
HauOoJpllee W HAUMEHbIIEe 3HAYCHUs (YHKIMH Ha IPOMEXYTKE, HelpephIBHAS
¢ynkys, acumnTotsl rpaduka (QyHKUMHM, TepBas M BTOpas NpPOU3BOIHAS (YHKIMH,
TeOMETPUYECKH U (PU3NYECKUI CMBICI NMPOU3BOAHOM, NEpBOOOpa3Hasi, OnpenenEéHHbIN
MHTETpajJ; yMEHHE HaXOAMTh AacUMNTOTHl Trpaduka (QYHKIWHM;, yYMEHHE BBIYHCIATH
MPOU3BOJIHBIE CYMMBI, NPOWU3BEACHHS, YAaCTHOTO M KOMIO3UIMU (PYHKUIWI, HAXOAWUTH
ypaBHEHHE KacaTelbHOW K TpaduKy GYHKIMH; YMEHHE HAaXOJHUTh IPOM3BOIHBIC
QJIEMEHTAPHBIX (YHKIMH; yMEHHE HCIIOJIb30BaTh IPOU3BOAHYIO JUIS HWCCIEIOBaHHMS
(yHKIMIA, HAXOANTHh HAaMOOJBIINE U HAaUMEHbIIHNE 3HaYeHUs! (PYHKIMN; CTPOUTH TpaduKu
MHOTOWICHOB C MCHOJIb30BAaHUEM allllapaTa MaTeMaTHYeCKOro aHajln3a; MPUMEHSTh
NPOU3BOIHYIO JUI HAXOXKACHMS HAWIYYIIETO0 PELICHHS B HPHUKIAIHBIX, B TOM YHCIIE
COLIMAIbHO-DKOHOMHYECKUX ¥ (PU3MYECKUX 3aJadax; HAXOIWTh IUIOMAAd U OOBEMBI
(Gury ¢ NOMOIbIO HHTErpala; NPHBOJUTH IPUMEPEl MATEMATHYSCKOTO MOJCITHPOBAHUS C

MOMOIIBI0 (G epeHINATBHBIX yPaBHEHUH

YMeHue onepupoBaTh MOHATHAME: rpaduk GyHKIUH, oOpaTHas (QyHKIHMS, KOMIIO3HLIUS
¢yHKkuMiA, JIuHeWHas (GYHKUWS, KBajApaTuuHas (QYHKUWs, palyoHajbHas QyHKIus,
CTereHHas: (YHKLUs, TPUrOHOMeTpHYecKre (QYHKIMH, 0OpaTHBIE TPHTOHOMETPUYCCKUE
(GyHKUMM, TOKa3aTeNbHas M Jorapupmuueckas (QyHKIUH; YMEHHE CTPOUTh rpaduku
U3YYCHHBIX (YHKUHI, BBIIOIHATH NpeoOpa3oBaHus rpaukoB (HYHKUWHA, UCHONB30BATh
rpaduKe A0S W3yYeHHMs MPOLIECCOB M 3aBHCUMOCTEH, NMPH PELICHUH 33/a4 M3 JPYTuX
y4eOHBIX NIPEAMETOB M 3324 M3 PealbHOM JKH3HH; BBIpaXKaTh (OpMyJIaMU 3aBHCHMOCTH
MEXIy BEIMYMHAMH; HCIIOJB30BAaTh CBOMCTBA W TpadUKd (QYHKUUHA ISl perIeHUs
yYpaBHEHHIi, HEPaBEHCTB M 33Jla4 C IapaMeTpaMu; H300pakaTh Ha KOOPJMHATHOW

IJIOCKOCTH MHOXECTBA PELICHUN YPaBHEHUN, HEPABEHCTB U UX CHUCTEM

Ymenne peuiaTh TCKCTOBBIC 3a/1a4YU Pa3HbIX THIIOB (B TOM YHMCJIC Ha IPOUCHTHI, AJOJIU 1
4aCTHu, HaA IBHXKCHHC, pa60Ty, CTOMMOCTB TOBAapOB U YCIIYTI, HAJIOT'HU, 3aJa4u 13 obnactu
Y1paBJaCeHUA JIUIYHBIMU U CeMEHHBIMU (I)I/IHchaMI/I); COCTABJISITh BBIPAXKCHUS, YpaBHCHMA,
HEPABCHCTBA U UX CUCTEMBI IO YCJIOBUIO 3a/la4U, UCCJIICAOBATH MOJYUCHHOC PCUHICHUC U
OLICHUBATb HpaBI[OHOI[O6HOCTB pe3yjabTaTOB; YMCHHUC MOJACIUPOBATH PCEAJIbHBIC
CUTYyallH Ha A3BIKE MATCMATUKH; COCTABJIATHL BbIPAXKCHUSA, YPABHCHHNA, HCPABCHCTBA U UX
CHUCTEMBI IO YCJOBHUIO 3aJa4H, UCCICA0BATH NMOCTPOCHHBIC MOACIN C HUCIIOJB30BaAHHUEM

amnmapara anreOpbl, HHTePIPETHPOBATh MIOTyYSHHBIN pe3yIbTaT

YMeHue OIIEPUPOBATH MOHATHUAMU: CPEAHELC apI/I(l)MeTI/I"ICCKOG, MEuaHa, HauOoJIbIIEE U
HAaWMCHBIICEC 3HAYCHHUA, pa3Max, AUCIICPCUA, CTAHAAPTHOC OTKIOHCHHUE HYHCIOBOI'O
Ha6opa; YMEHUE U3BJICKATb, HUHTEPIPECTUPOBATH PIH(i)OpMaIII/IIO, NpeACTaBJIICHHYIO B

Ta6nnuax, Ha AuarpaMmax, rpa(bHKax, OTpaXaro1yro CBOICTBa PCaAJIbHBIX MPOLCCCOB U




SIBIICHUH; TPEJCTABJIATh WHPOPMAIIUIO C TMOMOINBIO TAOJIUIl W JUarpamMM; HCCIEI0BaTh
CTAaTUCTHYECKHNE [aHHBIE, B TOM YHCIE C NPUMEHEHHEM TpaHuecKuX MeETOIOB U
3NIEKTPOHHBIX CPEJCTB; rpa)MUCCKH MCCIIEI0BATh COBMECTHBIC HAOOICHUS C TOMOIIBIO

JAuarpaMm pacceuBaHusa U JIMHCHHOM perpeccuu

YMeHHne OInepupoBaTh IOHATHSAMH: CIYYalHBIA ONBIT W CIy4alHOE COOBITHE,
BEPOSITHOCTB CITyYalHOTO COOBITHS; YMEHUE BBIYUCISITE BEPOSITHOCTD C UCIIOIb30BAHUEM
rpadIIeCKnX METOAOB; NPUMEHSTH (POPMYIIBI CIOXKEHUS M yMHO)KEHHS BEPOSTHOCTEH,
dopmyny momHOW BeposTHOCTH, Qopmyny bepHymn, komOmHAaTOpHBIE (AKTHI H
(opMynBI; OLEHWBAaTH BEPOATHOCTH pEANBHBIX COOBITHH; yMEHHE OICPHUPOBATH
MOHATUSMM: CJydaifHasi BeNWYMHA, pacHpesieieHHe BEpOsTHOCTEH, MaTeMaTHYecKoe
OKMJaHWe, AWCIEPCUS] M CTaHNApTHOE OTKJIOHEHHE CIIy4aillHOW BEJIMYMHBI, (YHKIUU
pacnpesieneHuss ¥ IUIOTHOCTH PAaBHOMEPHOIO, TIOKa3aTelNbHOIO W HOPMAaJBHOIO
pacnpeseneHuil; yYMEHHE HCIIOJIb30BAaTh CBOWMCTBA W3YYCHHBIX paclpelesieHuil uis
peuicHus 3aaad; 3HAKOMCTBO C TIIOHATHAMU: 3aKOH 6OJ'II)IHI/IX YHCCJI, MCTOAbI
BbIGOpO‘-IHI)IX HCCJ’Ie}lOBaHHﬁ; YMEHUE TIPUBOJUTL MNPHUMEPLBI MPOABICHUA 3aKOHaA
OOMBIINX 4YHCENT B MNpUPOJAHBIX U O6H16CTBGHHLIX SABJICHUAX; YMCHHC OICPpUPOBATH
MOHATHSAMH: COUETaHHUE, IEPECTAHOBKA, YNCIIO COUYETAHUH, YUCIO NEPECTaHOBOK; OMHOM
HeloToHa; yMeHHe NpPUMEHATH KOMOWHATOpHBIE (DAaKTHI M PACCY)KICHUS JUIS PEIICHHS
3a7ad; OLCHWBATh BEPOSTHOCTH pEAIBHBIX COOBITHH; COCTAaBIATH BEPOSTHOCTHYIO

MOJIETIb ¥ HHTEPIIPETHPOBATh MOIYyYECHHBIN PE3yIbTaT

YMeHue onepupoBaTh HNOHATUSMU: TOUYKA, MPsiMasi, INIOCKOCTb, IPOCTPAHCTBO, OTPE3OK,
Jyd, BEIWYMHA YIVIa, IUIOCKUM YyIOJ, JBYIPAaHHBIM Yroj, TPEXIPAaHHBIM Yroil,
CKpEIIMBAIOIIKNECS IPSAMBIC, IApaUICIbHOCTh M IEPIEHIUKYJISAPHOCTb MNPSMBIX U
IUIOCKOCTEH, yroi MeKAy HNPSAMBIMHU, YIOJ MEXIy NPSIMON M MIOCKOCTBIO, YTOI MEXAY
IUIOCKOCTSIMH, PAcCTOSIHME OT TOYKM JO IUIOCKOCTH, PACCTOSIHHE MEXIy HpSMBIMU,
paccTosiHUE MEXAYy IUIOCKOCTSMM; YMEHHUE HCHOJIb30BaTh MPH pEHICHHH 3a4ad
n3y4deHHble (pakThl M TEOpeMbl IUIAHUMETPUH; YMEHHE OLIEHHBATh pa3Mepbl OOBEKTOB
OKpY’KaIOIIEr0 MHpPA; CTPOMTHh MAaTeMaTHYECKHE MOJEIH C IMOMOLIBIO FE€OMETPHUUECKUX

MIOHATUH 1 BCJIMYMH, pCIIATh CBA3aHHBIC C HUMU MPAKTUYCCKUC 3a/1a41
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YMeHue onepupoBaTh MOHATHSIMU: IUIOLIAIL GUTYpbI, 00bEM (QUIYpbl, MHOTOTPaHHHUK,
MIPaBUJIBHBIM MHOTOTPAaHHUK, CEU€HHE MHOTOTPaHHHKA, Ky0, Mapajuleienunen, mpru3ma,
nupaMuza, Gpurypa u MoBEpXHOCTh BpAIleHUs, HIIIMHIP, KOHYC, IIap, cdepa, MIomab
cdepsl, IIONIaas MOBEPXHOCTH MUPAMHIbBI, NPU3MBI, KOHyCa, HWINHIPA, 00BEM KyOa,
HOPSMOYTOJIBHOIO TapajuleleNnunena, MUpaMHUIbl, MPU3MbI, LNUIMHIPA, KOHyca, IIapa,
pa3BEpTKa IOBEPXHOCTH, CEUEHHMs KOHyca M LWIMHJIpPA, NapaljelbHbIE OCH WIH
OCHOBAHHMIO, CEUYEHHE 111apa, INI0CKOCTh, Kacatomasicsi cepbl, NMINHIPA, KOHYCa; yMEHHE
CTPOUTH CEYCHHE MHOTOTPAaHHMKA, W300pakaTb MHOTOTPaHHUKH, (QHUIYpEl U
MTOBEPXHOCTH BpAILEHUS, UX CEUEHHS, B TOM YHCIE C IIOMOIIBIO 3JICKTPOHHBIX CPEJICTB;
YMEHHE IPUMEHATh CBOWCTBA T€OMETPUIECKHUX (PHUTYpP, CAMOCTOATENBHO (hOopMyTHpOBaTh
OTIpeNieNieHus] M3y4aeMbIX (UTyp, BBIABUTATh THIIOTE3bl O CBOHCTBAX M INPU3HAKaX
TeOMETPHUYECKUX (HUTyp, OOOCHOBBIBATH HIM ONPOBEPTaTh HX; yMEHHE NPOBOAWTH
Kinaccupukanuio (GUryp 1O Ppa3IMYHBIM [PHU3HAKaM, BBINOJHATH HEOOXOIHUMBIE

JOIIOJTHUTEIIbHBIC TTIOCTPOCHUA
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12
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YMeHue onepupoBaTh MOHATHIMH: ABHKEHUE B IIPOCTPAHCTBE, NapaJUICIbHBIN MEPEHOC,
CHMMETpHs Ha IUIOCKOCTH M B TPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHME MOA00WS,
noz00HbIe (GUTYpbl; YMEHUE PAcIiO3HABATh PaBHBIE U MOJOOHBIE (DUTYPHI, B TOM YHCIE B
IPUPOJE, UCKYCCTBE, apXUTEKType; MCIOIb30BATh I€OMETPUYECKHE OTHOILEHHS MpHU
pelIeHNH 3a/1a4; HaXOAUTh FeOMETPUUECKUE BEIUYUHBI (AJIUHA, Yo, IJIOUa b, 00BEM)
NpU pELICHUH 3a7ad W3 APYIHX y4eOHBIX NPEIMETOB U M3 PEalbHOH JKH3HH; YMEHHUE
BBIYHCIIATh TEOMETPHYECKHUE BEIMYWHBI (JUIMHA, Yroj, IUIOMaab, OO0BEM, IIOIAIb
MOBEPXHOCTH), HMCIOJNB3Ys HM3y4eHHbIE (OPMYJIBI U METOJABI, B TOM YHCIE: IUIOLIAIb
MOBEPXHOCTH IHPaMHIBI, NMPU3MBI, KOHyca, IWIMHIApPA, IUIom@ans chepsl; 00béM Kyoda,
MPSIMOYTOJIBHOTO TTApaJUICNICTINIEAA, IMPAaMUABL, NPHU3MBL, IWIMHIpPA, KOHYyca, IIapa;

YMEHHE HaXOAUTh OTHOIIEHHE 00BEMOB ITOIOOHBIX GUTYD

YMeHue onepupoBaTh MOHATHAMU: MPAMOYIOJbHasg CUCTEMa KOOpPAUHAT, BEKTOp,
KOOpAWHATHI TOUYKH, KOOPJMHATHI BEKTOpPAa, CyMMa BEKTOPOB, MPOM3BEACHUE BEKTOpa Ha
YHCIIO, pa3lIOKEHHUEe BEKTOpa MO 0a3ucy, CKasIpHOE IPOU3BEICHHE, BEKTOPHOE
MPOU3BEICHUE, VYIrOJ MEXAYy BEKTOpaMH; YMEHHE HCIONb30BaTh BEKTOPHBIA U
KOOPAMHATHBIA METOJ /IS PEIICHHS TeOMETPUYCCKHUX 3aad M 3a/1a4 JAPYTHX yUeOHBIX

npeaAMCETOB

VYmenue BBI6I/IpaTI) HOL[XO[[}IL[II/Iﬁ METOA I PCUICHUA 3alavu; MOHUMAaHUE 3HAYMMOCTU
MaTE€MaTuK B U3YYCHUU MPUPOAHBIX U O6IJ_ICCTBCHHI)IX ImpoueccoB u HBHCHHﬁ; YMEHUE
pacno3HaBaTb MPOABJICHHUC 3aKOHOB MAaTEMAaTUKU B HUCKYCCTBE, YMCHHC MPHUBOAUTH

IIPUMEPbl MATEMaTUUYECKUX OTKPBITUM POCCUICKON U MUPOBOM MaTEMATUYECKOM HayKU




IHHEPEYEHD 3JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMBIX HA EI'D 110 MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COiEPKAHUS
1 Urcna 1 BEIYACICHUS
11 Harypainbnble u nensie uncia. [Ipu3Haky 1eTMMOCTH LIENBIX YUCEI
1.2 Parnmonanerbie uncina. OOBIKHOBEHHBIC M IECSTUYHBIC TPOOH, IPOLICHTHI, 0ECKOHEYHBIE TIEPHOINIECKHE IPOOH
13 Apudmernueckuil KOpeHb HaTypalbHOH cTeneHu. JlecTBrs ¢ apuMeTHUECKUMHU KOPHSIMH HAaTYpaJIbHOU CTETIICHH
1.4 CrenieHb ¢ nesbIM 1okaszaresieM. CTeneHb ¢ pauoHaIbHBIM NoKa3areneM. CBOMcTBa CTEIICHN
15 CuHyC, KOCUHYC M TAHT€HC YHCIOBOTO apryMeHTa. APKCHHYC, apKKOCHUHYC, apKTaHI'€HC YHCIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecATHUHBIC M HATYPAJIHHBIE JTIOTAPUPMBI
17 JelicTBuTenbHbIe 4yKciaa. ApupMETHYECKHE ONEpaly C JEHCTBUTENBHBIMH 4YuciaaMu. [IpuOnmkEHHbIC BBIYMCICHUS, NpaBHiIa OKPYIJICHUs, NMPHKHUAKA H
' OLICHKA pe3yJIbTaTa BbIYMCICHUI
1.8 [IpeoOpa3oBanue BRIpaXKCHUN
1.9 KommnekcHsle uyncna
2 YpaBHEHUs 1 HEPAaBEHCTBA
2.1 [enpie 1 1poOHO-pAIIMOHANBHBIE YPABHEHHS
2.2 HUppanmonansHble ypaBHESHUS
2.3 TpuUroHOMeTpHUYECKHE YPaBHEHHS
24 [oxa3zaTenpHBIC U ToTapu(PMUIECKAE YPABHEHUS
25 Ilensie u 1poOHO-paITMOHATIFHBIC HEPABEHCTBA
2.6 HppanuonansHble HepaBeHCTBA
2.7 ITokazarenbHbIC U JIOTapUPMUIECKHE HEPABEHCTBA
2.8 TpuronoMmeTpuyeckne HepaBeHCTBA




2.9

CucteMbl ¥ COBOKYITHOCTH ypaBHEHHI W HEPABEHCTB

2.10 YpaBHEHHs, HEPAaBEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Matpura cucTeMbl JIHHEHHBIX ypaBHeHUH. OnpeaenuTeas MaTPUIIBI
3 Oynkunu u rpaduKu
3.1 OyukIus, cnocoOsl 3aganns GyHkuuu. [ paduk Gyrkiun. Bzanmuo odparasie pyukimn. YeTable n Heu€THBIC GyHKIHA. [lepronndeckne QyHKIUI
49 OO6nacTp ompeneneHuss U MHOXKecTBO 3HaueHWH (yHkumu. Hymm ¢ysknum. ITpomexyTkn 3HaKomocTosHCTBAa. [IpOMEXyTKM MOHOTOHHOCTH (DYHKIIMH.
' MakcumyMmbl 1 MUHUMYMBI GyHKIMH. Hanbospliee 1 HanMeHblIee 3HaueHHe QYHKIMU Ha IIPOMEKYTKE
3.3 Creniennas GpyHKOUS ¢ HATYpaJIbHBIM M IETbIM MoKa3zaTeneM. EE€ cBolicTBa u rpaduk. CBoiicTBa n rpaduk KOpHS N-0i CTETIeHH
3.4 Tpuronomerpuyeckue GyHKIUH, X CBOWCTBA U rpapuKu
3.5 [Toxa3zaTenpHas u morapupMuIecKas QyHKIINHN, UX CBOUCTBA U TpauKu
3.6 Touku pa3pbiBa. AcUMITOTHI rpadukoB GpyHkuuii. CBOWCTBA (HYHKIMH, HEMPEPHIBHBIX Ha OTPE3KE
3.7 IocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUS MTOCIIEI0BATEIbHOCTEN
3.8 Apudmernueckas 1 reoMeTpuueckas nporpeccur. Dopmyiia ciI0XXHBIX IPOLEHTOB
4 Hauana MmaTemaTH4eckoro aHanmsa
41 [pousBoanast pyHkuuu. [Ipou3BoHbIE dTIeMEHTAPHBIX (HYHKIHIA
42 [Iprmenenne PON3BOIHOM K MCCIeI0BaHMIO (DYHKIIMI HA MOHOTOHHOCTb M 9KCTpeMyMBbl. Haxox/ieHne HanOobIIero 1 HAaMMEHBIIETo 3HaYeHUs (YHKIMH Ha
' OTpe3Ke
4.3 IlepBooOpasnas. MaTerpan
5 MHo>xecTBa U JIOTHKa
51 MHOXecTBO, onepanuy HaJ MHOKecTBaMu. JlnarpamMmel Diinepa — Benna
5.2 Jloruxa
6 BeposTHOCTh M CTATUCTHKA
6.1 OnucatenpHast CTaTUCTUKA
6.2 BepostHoCTh




6.3 KombunaTtopurka
7 TI'eometpus
7.1 Ourypsl Ha IIOCKOCTH
7.2 IIpsiMble U TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHOTOrpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpaILlEHUS
7.5 KoopauHaTs! 11 BEKTOPHI




