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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 TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00Opa3oBaHUs,
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 HAIMPABICHUU IJUYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
MPaBUJIBHBIX MPEACTABICHUM O CYIIHOCTH U TPOUCXOXKIECHUU T'€OMETPUUYECKUX
abcTpakiuii, COOTHOIICHHH pPEajJbHOrO0 M HEaJbHOTO, XapakTepe OTPaKEHUS
MAaTEMATUYECKOW HAyKOW SIBJICHUWA M TPOLECCOB PEATBHOIO MHPA, MECTE
T€OMETPHUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yUYalllUXCsl, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl ajanTaliyd B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcs OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmiero oOpa3oBaHUs, TaK Kak OOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JTUCITUTIINH €CTECTBEHHO-HAYYHOM HAINPaBIEHHOCTH, TaK M TYMaHUTapHOM.

Jlormueckoe MbIlUIeHHE, (HOpMHUpPYEMOE MpU HU3YYEHHH OOYYaroIIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH 1 TTOCTPOCHUH IIETIOYKHU JTIOTHUECKHUX YTBEPIKICHUH
B XOJ€ pCIICHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPHU PEIICHWH 3a/lady eCTeCTBEHHO-
HAyYHOTO IIMKJIa, B YACTHOCTH U3 Kypca (DU3UKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeTbHOCTH uenoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCJIOBHUE €ro COIHaIbHOTO ObITHS, GdopMa
OTPaXXEHHUSI OKPYXKAIOIIEro MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENbHOCTH. OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSAET pa3Hble BUABI Y4E€OHOM U TPYIOBON N1E€ATEIHLHOCTH,



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

[leas ocBoeHust mporpaMmbl ydeOHoro kypca «l'eomerpusi» Ha 06azoBoM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUIHBIX T€OMETPUH, BO3MOKHOCTH YCIIEITHOTO MPOJIOJKEHHsI 00pa30BaHus
MO CTEIMAIBHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomMeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HAYCHA IS
OOyYaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBanus. TakuMm oOpa3zoM, oOydaroniygecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmiectBe. Kpome 3TOro, OHM UMEIOT BO3MOXKHOCTh HM3Y4YUTh TE€OMETpPHUIO OoJee
r1yOOKO, €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"'eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

e (opmMupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK dYacTH MHPOBOH

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECKUX MOJEISIX, MO3BOJISIONIUX OMKCHIBATH
Y U3y4aTh pa3HbIC SBIICHUS OKPYKAIOMIETO MUPA,;

e (opmMupoBaHuMe yMEHMs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaIbHOM MHPE MHOTOTPAHHHUKH U TeJla BpaIleHUS;

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

e (opMupoBaHME yMEHHUS OINEPUPOBATH OCHOBHBIMHU TIOHATHSAMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJIOKHBIE  JIOKa3aTeIbHBIC
pacCyXJICHUS B XOJI¢ PCIICHUsS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJIEP’KaHUEM;

e pa3BUTHE  HWHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEH
OoOy4JarommMxcs, IMO3HABATEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
yYMEHUM, KpUTUYHOCTH MBIIICHHUS;



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OopMyIupoBaTh HMX Ha A3BIKE
TEOMETPUHU U CO37aBaTh F€OMETPUUECKUE MOJEIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI amnmapar sl PElIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTnMYUTENTHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3aJa4, pElIaeMblX Ha YpPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONPEEeIEHHBIM 00pa30M OpraHu3oBaHHasi padoTa HaJl
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAISAHO-KOHCTPYKTUBHOMY METOJY OOYy4YEHUSs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00pa3oB W  3ajJad Ha  ONEpUPOBaHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIepUpOBaHUE O00pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHUS.

OcHoBHbIE cozeprkarelibHble TuHUU Kypca «['eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
0o0y4eHHUs Ha YPOBHE CpPEHEro 00IIero ooOpa3oBaHus.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€HHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU YU HAaBBIKAMHU OCYIIECTBIISUIOCH MOCJIEAOBATENIbHO U MOCTYIATEIBHO, C
COOJIIOICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
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
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX daca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesibHble W CKpeumuBaronmecs npsamble. [lapauiensHOCTE NpsAMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: MAPAJUIEIBHBIE TMpPAMBIE B MNPOCTPAHCTBE;
[ApAJUIEIIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajyienbHbIX IUIockocTel. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesienuIe; IoCTPOCHUE CEUEHUH.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIBHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
MPU3HAK MEPHNEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOopemMa O NPSMOM
MEPIIEHAUKYJISIPHON IIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YIOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHaAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  TUIOCKOCTEW: TNPHU3HAK  NEPHNEHIUKYJISAPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE€ 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIBIE MHOTOTPAHHUKY; pa3BEPTKa MHOTOrpanHuKa. [Ipu3ma: N-yronpHas
MpU3Ma; IpaHu U OCHOBAHUS MPU3MBbIL; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. l[lupamupa: N-yronpHas nupamuaa, rpaHd U
OCHOBaHHUE MUPaMUIbl; OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUBL;, MPABUIIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs THpaMUJia;, MNpaBUIbHAs TPEYroJibHas MNUpaMHIa M TPaBUIbHbBIN
teTpadap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOYKH, MPSIMOU,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUIbHBIX MHOTOTPAHHHUKAX.



Brruncnenre 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTH MPaBUIBLHON MUpPaMUJIBL,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

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

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, o0Opazyroliue HAIAHAPUIECKOU
MOBEPXHOCTH, OCh ILWJIMHIPUYECKON MOBEpXHOCTU. LlWiMHIOp: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
IIOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MoBepxHOCTU. KOHyC: OCHOBaHME U BEpIIMHA, 00pa3yronas
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasymollre U BbICOTa; OCHOBaHMSI U OOKOBasI TIOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3aumnoe pacnonoxxenue chepbl U MI0CKOCTH; KacaTellbHas INIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

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

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
NPsIMOYTOJIBHOTO TMapajulenienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 1mapa u maomass chepsl.

[Tonobubie Tena B mpoctpaHcTBe. COOTHOIICHHS MEXIY IUIOMIAISMU
MOBEPXHOCTEHN, 00BEMaMU MOAOOHBIX TEN.

Ceuenus mwiMHIpa (TapaJyIelbHO W TNEPHEHAMKYJISIPHO OCH), CEUCHHUS
KOHyca (mapajuielbHOE OCHOBAHMIO M NPOXOJAIIEE Yepe3 BEPIUHHY), CECUEHUS
mapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha mI0CKOCTH U B npocTpaHcTBe. CI0XKEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaM. [IpaBuno mnapamwienenunena. PemieHne 3amad, CBA3aHHBIX C
IIPUMEHEHUEM ITIpaBUJl JACUCTBHM € Bekropamu. lIpsMoyroneHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaumnatel BekTtopa. I[lpocreiimme 3amaun B
KOOpJIMHATax. YTon Mexay BekropaMu. CKalsipHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUSI MPOrPAMMbI  Y4EOHOTO TMIpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUM,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUHU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IPakIaHCKON UJICHTUYHOCTH, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMYUBOTO OYAYIIETrO.

JcTeTHYECKOEe BOCIIUTAHUE:

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

Pdu3nyecKoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); bu3nIecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
paznuuHbIM  cepam  mpodecCHOHANTBHON  JIEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIM BBIOOP
Oynymelr mnpodeccnrn W Ppeamu30BBIBATh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caM0o00pa30BaHUI0 Ha TPOTSHKCHHH BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 33724 MAaTeMaTHYSCKON HAIIPaBICHHOCTH.

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 3HAHWM JUI pEIICHHS 3a1ad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3sBUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS LHMBHIW3AIMH; OBJIAJCHHUEM S3BIKOM
MaTEeMaTHKH M MaTeMaTHYCCKOW KyJIbTYpPOHW KakK CpPEJICTBOM IIO3HAHHS MHpA;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcanvnvie  nosmasamenwvuvie  Oelicmsus, — obecneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 0OYUAIOWUXCA (0CBOeHUe
Memo008  NO3HAHUA — OKPYHCAIOUWje2o0  Mupa,  NpuMeHeHue  J10SUYEeCKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble ornueckue aAefcTBUA:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MTPH3HAKA MAaTEMaTHICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATUAMH, (OPMYIHPOBATH
OTpeeCHUST  TMOHATUH; YCTaHABIMBATh CYIICCTBEHHBIM  IPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OopMyIHpOBaTH W  MPEOOPa30OBHIBATH  CYXKJICHHS:
YTBEPAUTEIBbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YaCTHBIC W OOIIWE;
YCIIOBHEBIC;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npemsiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHHH 10 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpaTh croco0® pemnieHus ydyeOHOM 3amaur (CpaBHUBATh HECKOJBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASAINIMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIHE MPOTUBOpEUne, Mpodiemy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BEKTa, SBJICHHS, TMPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXITY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYTUPOBATH OOOOIIECHUS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE TMPOIIECCA, a TAKXKE BBIIBUTATh
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABJISATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOMNIPOC U JJIS PEIICHUS 3a]1a4H;

e BBIOMpaTh HWH(POpPMAIMIO W3  HWCTOYHHUKOB  PA3UYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TIPEJICTABIATE €€ B Pa3IMYHBIX (hopMax,
WJUTIOCTPUPOBATH TpadUuecKH;

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

2)  VYuueepcanvhvlie KOMMyHUKamugHvle  Oelicmeus,  0becneyusarom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0menne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKa3bIBATh UJICH, HAIICJICHHBIE HA TIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTAa;  CaMOCTOSATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJb30BaTh  MPEUMYLIECTBA  KOMAHOHONM U
WHJMBUAYAJIbHOU pabOThI MPU PELICHUH YUYE€OHBIX 3a/1a4; MPUHUMATh 1EIb
COBMECTHOM J€ATEIbHOCTH, IUJIJAHUPOBATh OPraHU3allUI0 COBMECTHOMU
paboThI, pacnpenesTh BUAI padoT, 10rOBapUBATHCS, 00CYKIATh MPOIECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBIE€ IITYPMb» U WHBIC); BBINOJHATH CBOIO YacTh pPabOTHl U
KOOPAUHUPOBATh CBOM JICUCTBUA C JPYTUMHU UICHAMH KOMAaHJBbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Yuusepcanvnvie  pecynamuenvie oeticmausl, obecneuusarom

G opmuposaHnue cMbLCIOBbIX 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
uHpopmanuu.

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;

NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTHh 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 JTOCTHKEHHS WM HEAOCTHXKECHHUS DPE3YJIbTAaTOB AEATEIBHOCTH,
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]1a4.

OmneprpoBaTh MOHATUSIMU: MAPAIICIBHOCTh M MEPIEHINKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuduimpoBaTe B3aUMHOE pAacCIlOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYIPAHHBIA yroJl, TPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yTIia; JIMHEWHBIH Yrojl ABYTPAHHOTO yIia; TpajycHas Mmepa
JIBYTPAHHOTO yTJIa.

OmnepupoBaTh NOHATHUSMU: MHOTOTPAHHUK, BBIMYKJIBIM W HEBBITYKIbIN
MHOTOTPaHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

Pacno3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHa; TMPU3MA,
NPSIMOYTOJIBHBIN Napajljiesienunes, Kyo).

KnaccuummpoBate  MHOTOTpaHHWKH,  BBIOMpass  OCHOBaHUS  JUIA
KJacCU(pUKaUUU (BBINYKJIblE W HEBBINYKJIblE MHOTOIPAHHUKH; TPaBUIbHBIC
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 YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Permatp 3a1aun Ha HaXOXKACHHE TEOMETPUICCKUX BEIMYUH MO 00pas3ram Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBIYMCIICHUE PACCTOSIHUM MEXIY IBYMsI
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
MJIOCKOCTSIMH, JIBYTPaHHBIX YTJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMuja) ¢ TMpUMEHEeHHEM (OpMysd; BBIYUCIATH COOTHOLICHHS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATHAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LEHTP, OCh H
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 IBHOM (hopMme.

[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 BEJINYHUH.

11 KIIACC

OmnepupoBaTh MNOHATUSAMHU: UWIMHIPUYECKAss MOBEPXHOCThb, OOpa3yrolne
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3ymolire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

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

OOBIICHATH CIOCOOBI MOTYYEHHUS TEJ BPAILICHHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BhICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

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

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

BbrancnsTe COOTHOLIECHUS] MEXIY IUIOMAASMH MOBEPXHOCTEH M 00BEMaMH
MOTO0HBIX TE.



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

BrInonHATh (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHOPETUPOBATH 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, KAKUMH CBOMCTBAMHU OHU 00JIaJIaIO0T.

[IpuMeHSTh MpaBUiIO Napasuieenuneaa.

OnepupoBaTh NOHATUSIMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXIY
BEKTOpPaMH, CKaJISIPHOE NPOU3BEACHNUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAMH, CKAISIPHOE MPOU3BEACHUE, PACKIAAbIBATH BEKTOpP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl ISl PEUICHUS CTEPEOMETPUUYECKHUX
3a7a4, MPEANoJIararoluX HECKOIbKO IArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

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

Pemate 3amaum Ha [10Ka3aTEIbCTBO 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 MPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTHE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUuMEHATh TMOJMy4YEHHBIE 3HAHUSA HaA MPAKTHUKE: aHAJIW3UPOBATH DPEAJIbHBIC
CUTyallud W IPUMEHATh HW3YYCHHBIE IOHATHUSA B NPOLECCE IMOUCKA PEIICHUS
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 BEITUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypchl
1 AKCHOMBI CTEPEOMETPUHU U UX CIIEJICTBUS 5 bubnnoreka [JOK
https://m.edsoo.ru/1c209e37
9 [TapannenbHOCTh NPSIMBIX U MIIOCKOCTEN 17 1 bubmmoreka [JOK
https://m.edsoo.ru/1c209e37
3 [lepneHIUKYISIPHOCTD NMPSAMBIX U IJIOCKOCTEN 20 1 Bbu6mmotreka [JOK
https://m.edsoo.ru/1c209e37
4 MHororpanHuk# 12 1 bubmmnorexka HOK
https://m.edsoo.ru/1c209e37
5 Bexkrop B mpocTpaHcTse 6 1 bubmuoreka [IOK
https://m.edsoo.ru/1c209e37
6 O6o611aromIee TTOBTOPEHNE 8 1 bubanorexa LIOK
https://m.edsoo.ru/1c209e37
7 AKCHOMBI CTEPEOMETPUN U UX CIIEICTBUSA 5 1 bubnnorexa [JOK
https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME = 68 6 0
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HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KoanuecTBo yacos DJIEKTPOHHBIE
ara ndposbie
Ne n/m Tema ypoka Kontpoabubie IIpakTnueckue A nbp
Bcero u3ydeHusi  oOpa3oBaTeJIbHbIEC
padoThI padoThI
pecypcsl
[Ipeamer crepeomerpun. OCHOBHBIE 01.09.2025- Bu6miorexa [OK
1 MOHATHS, AKCHOMBI CTCPCOMCTPHH. 1 05.09.2025 https://m.edsoo.ru/aecc77cd
01.09.2025- bubmnoreka [JOK
2 HeKoTOpble CIeACTBHS U3 aKCHOM 1 05.09.2025  ptns//m.edsoo.ru/2d8agcag
Pemenne 3amau. Hekoropsle ciencTBust 08.09.2025- Bu6miorexa [OK
3 13 aKCMOM 1 12.09.2025 https://m.edsoo.ru/db685e73
Pemienue 3a1au Ha npUMeEHEHUE 08.09.2025- Bu6miorexa [OK
4 TEOPEM U CIIEJICTBUM. 1 12.09.2025 https://m.edso0.ru/a63959d
Pemenue 3a1au Ha mpuMeHEHNE 15.09.2025- Bu6miorexa IOK
5 TEOPEM U CIIEICTBUN. 1 19.09.2025 https://m.edso00.ru/b30dff38
[TapannenbHble NpsIMbIE B 15.09.2025- Bu6miorexa [OK
6 IpPOCTPaHCTBE 1 19.09.2025 https://m.edsoo.ru/3d8ffd32
22.09.2025- g6 muorexa LIOK
7 ITapanneabHOCTh TpeX MPAMBIX 1 26.09.2025 https://m.edsoo.ru/Occ5c4fe
22.09.2025- bubimoreka [IOK
8 [TapanneapHOCTh MPSIMOM U TITIOCKOCTH 1 26.09.2025

https://m.edsoo.ru/239c8cb4
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Pemenue 3agau Ha npu3Hak

29.09.2025-

bubmuoreka [JOK
9 MapasIIebHOCTH TPSMON H IIIOCKOCTH. 03.10.2025  ytins-//m.edsoo.ru/65c6b106
Pemenue 3amay Ha mapaieIbHOCTh 29.09.2025- Bubmorexa [[OK
10 MPSMBIX. 03.10.2025 https://m.edsoo.ru/258fc245
06.10.2025- bubnuoreka [JOK
11 CKpelMBaloNIecs IpsMbie 10.10.2025  pyps:/im.edsoo.ru/1a2520f6
06.10.2025- bubmnoreka [JOK
12 V1wl ¢ coHanpaBIEHHBIMH CTOPOHAMM. 10.10.2025 https://m.eds00.ru/93ad36b3
13.10.2025- bubaunoreka LIOK
13 YTOI MeXTy TpSMBIMU 17.10.2025  witps://m.edsoo.ru/ee1d19b9
Pemenne 3amau «B3anmHoe 13.10.2025
14 PacosIoKeHHue NPAMbIX, PAMOH 1 17' 10’ 2025_ Bu6nnorexa LIOK
[UIOCKOCTH S https://m.edso00.ru/9f4071b9
KonTposbnas padora Ne 1
«B3anmHoe pacnosio:keHne NPsMbIX 20102025 g6 moexa ITOK
15 . ’ 24.10.2025 https://m.edsoo.ru/fe733862
NPAMON U MJIOCKOCTH» — '
20.10.2025- | g 5 nporexa LIOK
16 TapaIienbHbIe TIOCKOCTH 24.10.2025  pips://im.edsoo.ru/2935a9a0
05.11.2025- | g6 noTexa LIOK
17 CBoiicTBa mapayIeIbHBIX TIIOCKOCTEH 07.11.2025 https://m.eds00.ru/2e18£255
Pemenne 3agau IlapannenbHocTh 05.11.2025- Bubmorexa [TOK
18 IIJIOCKOCTEM 07.11.2025

https://m.edsoo.ru/e504d656
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10.11.2025-

Terpasap bubmuoreka [JOK
19 14.11.2025  hitps://m.edsoo.ru/4a28dc02
2 10.11.2025- Bbubanorexa LIOK
Tapasnenernumes 14.11.2025 ' tips://m.edsoo.ru/1d434dof
2 § 17.11.2025- bubnuoreka [JOK
3azauu Ha MOCTPOCHUE CEUCHU 21.11.2025  ptips://m.edsoo.rulec26fe5d
KonTposbHas padora Ne2 17.11.2025- i OK
29 «B3anMHoOe pacnojioKeHHe NPSIMbIX, 21.11.2025 noamorexa L1
IpAMO H ILI0CKOCTH Sinl https://m.edsoo.ru/9a0a9e56
’s [lepnieniuKynsipHbIe MPSIMBIE B 24.11.2025- Bu6miorexa [OK
IPOCTPAHCTBE. 28.11.2025 ' hitps://m edsoo.ru/b19f6a5d
y [TapannensHbIE IPSIMBIE, 24.11.2025- Bbu6mmorexa LIOK
NEePIEHMKYIIAPHBIC K IIOCKOCTH 28.11.2025 ' pps://m.edsoo.ru/Oacl1c95
25 HpmHilK MEePIEHINKYISIPHOCTH 01.12.2025- Bu6moreka [IOK
NPsIMOM U TJIOCKOCTH. 05.12.2025 https://m.edso00.ru/ba545966
26 Teopema o npsIMOP”IV, 01.12.2025- | g6 morexa LIOK
[EPHEHIMKYJIIPHOU K INIOCKOCTH 05.12.2025 https://m.edsoo.ru/f85bfc46
. PemerIe 3ama4. [lepnenanKyIsipHOCTD 08.12.2025- Bu6miorexa [[OK
MOpPsSIMOU U TNIOCKOCTHU 12.12.2025 https://m.eds00.ru/79165d15
P T
emeHue 3aaa4. [Ipusnak ) 08.12.2025- BuGmorexa LIOK
28 NEePIEHIUKYIAPHOCTH IPSIMOH 1 12.12.2025

IIJIOCKOCTH.

https://m.edsoo.ru/635c5087
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15.12.2025-

bubmuoreka [JOK

29 PaccTosiHrE OT TOUKHU 10 MIOCKOCTH. 19.12.2025 https://m.edsoo.ru/bd3745f8
Pemenue 3agau PaccTosHue oT TOUKH 15.12.2025- Bu6miorexa [[OK

30 710 ILIOCKOCTH. 19.12.2025  ptns://im.edsoo.ru/7d18834b

a1 22.12.2025- bubnuoreka [JOK
Teopema 0 Tpex nepneHauKyIsIpax 26.12.2025 https://m.edso0.ru/33c477d3
Pemenue 3agau Teopema o Tpex 22.12.2025- bu6mmoreka [IOK

32 MepIEeHTUKYIPax 26.12.2025 s /im.edsoo.ru/66fefadd

2 ) 12.01.2026- bubaunoreka LIOK
Yroi Mex/y NpsSMOH U IIIOCKOCTBIO 16.01.2026  pyins://im.edsoo.ru/ash7b8e3
Pemenue 3amau. Yroa Mexay npsiMoit 12.01.2026- Bu6miorexa [IOK

34 U INIOCKOCTBIO 16.01.2026 https://m.edsoo.ru/dbee22bc

2 ) 19.01.2026- bubnmoreka [JOK
JBYrpaHHBIN yroi 23.01.2026 https://m.edsoo.ru/6b61b2b4
[Tpr3HaK neprneHAUKyYIIPHOCTH IBYX 19.01.2026- Bubmorexa [TOK

36 IJIOCKOCTER 23.01.2026 https://m.edsoo.ru/5fa0b3ce
Pemenue 3anau. [Ipusnax

37 NEePIEHIUKYIISIPHOCTH ABYX 26'01'220226_ bubnuorexa [IOK
IUIOCKOCTEN 30.01.2026 https://m.edsoo.ru/c7c777ed
Pemenue 3anau. [Ipusnax
HEDLEH UK VISDHOCTH 1B 26.01.2026- bubnmoreka [IOK

38 CPHICHAMKYIAPHOCTH ABYX 30.01.2026

IIJIOCKOCTEN

https://m.edsoo.ru/ec3e2da3



https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3

02.02.2026-

bubmuoreka [JOK

39 IIpsAMOYTONBHBII NapasLIesenunes| 06.02.2026  pyine://m.edsoo.ru/ed9e2age
Pemenue 3anau. [IpsisMmoyroibHbIN 02.02.2026- Bu6miorexa [[OK

40 MapaieNenumnes 06.02.2026 ' tns-//m.edsoo.ru/ba75dc57
Pemenue 3amau. [IpsismoyroybHbIN 09.02.2026- Bu6miorexa [OK

41 HapaJUICIICTINIIEN, 13.02.2026 https://m.edsoo.ru/e4972cdc
KontpoabsHnasi padora Ne 3
«IlepneHIuKYJISIPHOCTD PSAMBIX H 09.022026- 5, 6,y0exa LIOK

42 . 13.02.2026 https://m.edsoo.ru/52188a7d
TLIOCKOCTEi» /Im. .

16.02.2026- bubaunorexa LIOK

43 TToHsATHE MHOTOTPAHHHUKA 20.02.2026 1. //m.edsoo.ru/9f246736

" 16.02.2026- bubnuoreka [IOK
[Mpmsma. 20.02.2026  pins//m.eds00.ru/50971ef3
Penrenne 3a1a4 Ha BEIYMCIICHUE 23.02.2026- Bu6moreka [IOK

45 MIOT[A/I TOBEPXHOCTH TIPU3MBI 271.02.2026  tins-//m.edsoo.ru/2d24e873
Pemenue 3aga4 Ha BEIYMCIICHUE 23.02.2026- Bubmorexa [TOK

46 II0IaAN TIOBCPXHOCTH IIPU3MBI 27.02.2026 https://m.edsoo.ru/b4ad63ad

s 02.03.2026- g, 6/10reka LIOK
[Tupamuna 06.03.2026 https://m.eds00.ru/8a7be683

. 02.03.2026- g, 610 rexa LIOK
[TpaBuiIbHAS THPAMHIA 06.03.2026  ptne://m.edsoo.ru/fbicdoas

49 Pemenne 3anau. [1paBunbpHas 09.03.2026-  bubnuoreka [{OK
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UpaMuia 13.03.2026 = https://m.eds00.ru/074c8865
09.03.2026- Bbubaunoreka LIOK
50 VceuenHas nupaMuza 13.03.2026  pitps://m.edsoo.ru/a0fddsbf
16.03.2026- bubaunoreka [IOK
51 Pemenne 3aa4 . [Tupamuma 20.03.2026  pitps-//m.edsoo.ru/b9e777d9
Cummetpus B mpoctpancTie. [loHsTue 16.03.2026- Bu6muorexa LIOK
52 MPaBUILHOIO MHOT'OTPAaHHHUKA. 20.03.2026 https://m.edsoo.ru/6cdbecef
CuMMeTpus TpaBUIIbHBIX 30.03.2026- Bu6miorexa [OK
53 MHOTOIPaHHHUKOB 03.04.2026 https://m.eds00.ru/37d84157
Kontposbnas padora Ne 4 30.03.2026- Bu6miorexa [OK
54 «MHOTOrpaHHUKH» 03.04.2026  pins://m.edsoo.ru/5603e300
[Tonsitue BekTopa. PaBeHCTBO 06.04.2026- Bu6miorexa IOK
55 BEKTOPOB. 10.04.2026  iips://m.edso0.ru/a95f5c04
CroxeHue ¥ BBIUUTAHUE BEKTOPOB. 06.04.2026- Bubmorexa [TOK
56 CyMMa HECKOJIBKMX BEKTOPOB. 10.04.2026 https://m.edsoo.ru/7ad0020b
13.04.2026- g5 0orexa LIOK
57 YMHOXEHHE BEKTOPa Ha YHCIIO 17.04.2026 iy //m.edsoo.ru/235171b3
Kowmmmanapusie Bektopsl. [1paBuio 13.04.2026- Bu6mmorexa [IOK
58 napajUesernuesa. 17.04.2026  yps://m.edsoo.ru/fa7dfefd
Pa3znoxxenue BekTopa 1o Tpem 20.04.2026- Bubmorexa [TOK
59 HEKOMIUIAHAPHBIM BEKTOPAM 24.04.2026

https://m.edsoo.ru/79c¢10312
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KonTposbnas padora Ne 5

20.04.2026-

bubmuoreka [JOK

60 «BeKTOpbI B IPOCTPAHCTBE» 1 24.04.2026 https://m.edsoo.ru/2faadc3f
27.04.2026- Bbubanorexa LIOK
61 AKCHOMBbI CTEPEOMETPHH 1 01.05.2026  |tips-//m.edsoo.ru/79853608
[TapannenpbHOCTh NPSIMBIX B 27.04.2026- bubmuoreka [JOK
62 MPOCTPAHCTBE 1 01.05.2026 https://m.edso00.ru/1e053890
[TapannenbHOCTb IUIOCKOCTEN B 04.05.2026- Bubmorexa [TOK
63 MIPOCTPAHCTBE 1 08.05.2026 https://m.edso00.ru/482d3f51
[leprieHIUKYIAPHOCTD MPSIMBIX U 04.05.2026- Bubmorexa [TOK
64 IUIOCKOCTEHN B POCTPAHCTBE 1 08.05.2026 https://m.edso0.ru/28a6573c
65 L 11.05.2026- bubmmoreka [JOK
MHororpaHHUKI 15.05.2026 https://m.edsoo.ru/098bedad
Koutpoansnas padora Ne 6 no 11.05.2026- Bu6nmorexa [{OK
66 reomerpun «toroas» 1 15.05.2026 https://m.edsoo.ru/f7792ba9
Pemienue 3agad o BceMy Kypcy 18.05.2026- Bubmorexa [TOK
67 «"eomeTpus» - 10 1 22.05.2026  pine://m.edsoo.ru/b9146hc0
Pemenwue 3a1a4 mo BceMy Kypcy 18.05.2026- Bu6mmorexa [IOK
68 «["'eomerpus» - 10 1 22.05.2026 https://m.eds00.ru/56765e8b
OBIIEE KOJIMYECTBO YACOB I10O 68

[TPOT'PAMME
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeiMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMoro .
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3soBanusi
pe3yJibTara
7 I'eomerpus
7.1 OnepupoBarh NOHATUIMU: TOUKA, IPSAMAsL, IJIOCKOCTh
. [IpyuMeHSITh aKCMOMBI CTEPEOMETPHUH U CIIEACTBUS U3 HUX MPHU PEIICHUU
' reOMEeTPUUYECKUX 3a7a4
73 OHepI/IpOBaTB MOHATHUAMU: NaAPAJUICIBbHOCTE W HNCPHCHAUKYIIAPHOCTD
' MPSIMBIX U IJIOCKOCTEH
-4 KnaccudunupoBars B3auMHOE PacIONOKEHHE MPSIMBIX U IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh NOHATUAMU: ABYIPAHHBIN Yrojl, TPaHH JBYTPAaHHOIO YIJIA,
7.5 pedpo ABYIpaHHOTO yriia, JUHEHHBIA YToJl IBYTPaHHOTO yIJia, rpaJlyCcHast
Mepa JBYTPaHHOIO yria
5 OnepupoBaTh NOHATUSAMHU: MHOTOTPAaHHMK, BBIMYKJIBIH M HEBBITYKJIBII
. MHOTI'OrpaHHUK, 3JICMCHTBI MHOTOT'paHHHKaA, HpaBHHBHBIfI MHOTI'OI'paHHUK
77 Pacrio3naBaTte OCHOBHEIE BUJIbI MHOI'OI'paHHUKOB (nnpaMI/ma, npusma,
' MPSIMOYTOJIbHBIN Mapasuienenunesn, Kyo)
KnaccuunupoBatb ~ MHOTOIpaHHMKH, BBIOMpass  OCHOBaHMS  JUis
29 Kiaccupukauuyd  (BBIMYKJIBIE W HEBBINYKJIble  MHOTOIPAHHUKH,
' [IpaBWIbHBIE MHOTOTPAHHHUKH, TIpSAMBIE M  HAKJIOHHBIE IIPU3MBIL,
TapajuIeTIeTUTIC b )
29 OnepupoBarb MOHATUAMU: cexylas IUIOCKOCTH, ceyeHune
' MHOTOTPaHHUKOB
210 OOBSCHATH NPUHLHUIIBI  MOCTPOCHUSI CEUYEHWH  MHOTOTPAHHUKOB,
' HCIIOJIb3YSl METOJ CJIEA0B
211 Crpouth ce4eHHs MHOTOIPDAaHHUKOB METOJIOM CJIEAOB, BBINOJIHATH

(BBIHOCHBIE) TIJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYP:




BHJI CBEpPXY, COOKY, CHU3Y

7.12

Pematp 3a1aun Ha HaAXOXJIEHUE TE€OMETPUUYECKUX BEIUYHMH M0 00pasiaM
WA aIrOpuTMaM, MPUMEHSS W3BECTHBIC AHAJUTUYECKUE METOABI IPHU
pELIEHUU CTAaHJAPTHBIX MAaTEeMaTUYECKUX 3aJad Ha BBIYUCIICHUE
pacCTOSHUN MEXIY IBYMSI TOYKAMH, OT TOYKH 10 NPSAMOM, OT TOYKHU 10

IIJIOCKOCTH, MEXKAY CKPCIMUBAOIINUMHUCA ITPAMBIMHA

7.13

PemraTe 3aaa4i Ha HaXOXACHUEC I'COMCTPHUUYCCKUX BCIWYHH I10 o6pa3uaM
WM aJIropuTMaM, IMPUMCHASA HU3BCCTHLIC AHAJIUTHUYCCKUC MCETOAbI IIPpH
PEIICHUU CTaHAAPTHBIX MAaTCMAaTHYCCKUX 3aJad Ha BBIYMCIICHHUE YIJIOB
MCXKAY CKPCIIHUBAIOUMIMMUCA IIPAMBIMH, MCKIY Hp?[MOfI H ITINIOCKOCTBIO,

MCKAY IJIOCKOCTAMHU, IBYI'DAHHBIX YI'JIOB

7.14

7.15

7.16

7.17

7.18

Beruucnsate 00bEMBI M IUIOIIAJIM  TIOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, mupamMuaa) ¢ MpUMEHEHUEM (GOPMYJI, BEIYUCIISATH COOTHOIICHUS
MEXIY IUIOIIASIMHU MMOBEPXHOCTEH, o0BéMaMu MOJOOHBIX

MHOI'OrpaHHUKOB

OHepI/IpOBaTB MNOHATUAMHA: CHMMCTpPUSA B IIPOCTPAHCTBC, LCHTP, OCb H

IUIOCKOCTh CHMMETPHH, LIEHTP, OCh ¥ INIOCKOCTh CHMMETPUHU (UTYPHI

W3Bnekarb, mpeoOpa3oBbIBaTH M HHTEPIPETHPOBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, NPEACTABICHHYI Ha
YepTekax U pUCYHKax

[IpumensTs reomerpuueckue (BaxkThl JJ1 PELIEHUS CTEPEOMETPUUYECKUX
3a/a4, MPEANONarallluX HECKOJIbKO WIAaroB pPEIICHUs, €CIHA YCIOBHUS
MIPUMEHEHHUS 3a/1aHbl B IBHOU (opMe

[IpuMeHATH mpocTEWIIME NPOrpaMMHBIE CpPEICTBA M JIIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBbI ITPHU PCHICHUN CTCPCOMCTPUICCKUX 3a/1av

7.19

7.20

HpI/IBOI[I/ITL MNPpUMEPLI MATCMATHYCCKUX 3aKOHOMepHOCTCf/'I B IMIpUpoJACc u

JKU3HH, paCliO3HABATh IIPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

[IpuMeHATH MONyYeHHbIE 3HAaHHUS Ha IPAKTUKE: aHATM3UPOBAThH PeabHbIe
CUTyallud M TPHUMEHATb H3YyYEHHbIE MOHATHS B IIpOIECCe IOMCKa
pelieHus MaTeMaTHYECKU chopMyITMPOBAHHOM pooIeMBl,
MOJIETTUPOBATh pealbHbIE CUTyallMH Ha SI3bIKE T€OMETpPUH, HCCIIEI0BaTh
IIOCTPOEHHBIE MOJIENM C HCIOJIb30BAHUEM TI'€OMETPUUYECKUX IOHATUH U
TeopeM, armapara ajredpsl, pemarh NpakTUYECKUe 3a/laduk, CBA3aHHbIE C

HaXOXJACHUCM I'COMCTPHUICCKUX BCINYNH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

7.1

1.2

I'eomerpus

OcHOBHbBIE TIOHATHUSL cTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTb, MPOCTPAHCTBO.
[TonsTie 00  aKCMOMATUYECKOM  IOCTPOSHUU  CTEPEOMETPUHU:  aKCHOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

B3aumHoe  pacrnosokeHue ~OpsIMBIX B IPOCTPAHCTBE:  IE€pPECEKAIOLIUECs,
napajuiefibHble U CKpelmBarommecs mnpsmeie. [lapamiensHOCTh MPSMBIX U
IJIOCKOCTE B  MPOCTPAHCTBE: MapajulelibHbIe TPsIMbIE B  MPOCTPAHCTBE,
NapajuieTbHOCTh TPEX MPSIMBIX, MapAIJICNIbHOCTh MPSMON M IIOCKOCTH. YTJBI C
COHANPABJICHHBIMU CTOPOHAMH, YIrOJd MEXIy NpsIMBIMH B TIPOCTPAHCTBE.
[TapannensHOCTh MIOCKOCTEH: MapauleNbHbIe MJIOCKOCTH, CBOWCTBA MapaliebHbIX
mockocteit. [Ipocrteiimme mnpocTpaHCTBeHHBbIE (DUTYpPHI HAa IIOCKOCTH: TETPadp,

KY6, napajijieJIcnmIic [, HOCTpoOCHUE Ce4YeHUI

7.3

IlepneHgUKYIAPHOCTE NPSAMOM M IUIOCKOCTH: NEPHEHAMKYJAPHBIE IPsMBIE B
IIPOCTPAHCTBE, MIPSAMBIE MapAJIIEIIbHBIE U EPIIEHANKYIISIPHBIE K IITIOCKOCTH, IIPU3HAK
NEPIEHAUKYIIAPHOCTH IIPSMOM U INIOCKOCTH, TEOPEMA O NPSMOM NMEPIEHAUKYIAPHON
IUIOCKOCTH. YTJbl B TPOCTPAHCTBE: YIroJd MEXAYy IMpsSAMOM H IUIOCKOCTHIO,
JBYI'PAHHBIA yroJI, JIMHEHMHBIM Yroia JAByrpaHHoro yria. Ilepnenguxkymsap u
HAKJIOHHBIE: PACCTOSHHE OT TOYKM JO IUIOCKOCTH, PACCTOSHHE OT IPSMOM [0
IUIOCKOCTH, MPOEKIUS (PUIyphl Ha IUIOCKOCTh. [leprneHauKynspHOCTh MIOCKOCTEH:
NMpU3HAK  MEPHEHAUKYIAPHOCTH  JIByX  IUlockoctel. Teopema o  Tpéx

NEpNCHAUKYJIApax

7.4

[loHsiTHE MHOTOIpDAaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHWKA, BBIIYKJBIE H
HEBBIIIYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHororpaHHuka. I[Ipusma: Nn-yroibHas
npu3Ma, TpaHU M OCHOBAHMS MPU3MBI, IpsIMas U HAKJIOHHas MpPU3MbI, OOKOBas U
IIOJIHAs TOBEPXHOCTH Npu3Msbl. [lapauienenuren, mpsAMOYroJIbHBIN ITapauIeICIUIIE
U ero cBoicTia. [Iupamuaa: N-yrojapHas nupamMuaa, TpaHd U OCHOBAHHUE ITUPAMU/IBI,
OOKOBasi M IMOJIHAS MMOBEPXHOCTh MUPAMHUJBI, IPABUIbHAS M yCEUEHHAS MUPAMUA.

DIeMEHTHI INpu3Mbl MW IMHPaAMHUIBL. HpaBI/IJ'II)HBIe MHOI'OIrpaHHUKH: IIOHATHUE




7.5

7.6

1.7

MPaBUJIBHOTO MHOIOTPaHHUKA, IPAaBWIbHAs NpHU3Ma M MPAaBWIbHAS NUPAMHUAA,
NpaBUIbHASA TPEYTOJIbHAS MUPaMUAA U MPAaBIWIBHBINA TeTpasap, Ky0. [IpencraBnenue
O MPaBWIbHBIX MHOIOTPaHHUKAX: OKTa’Ap, AOJAEKAdAp U uKocadapyrue CedeHus

IMPU3MBbI 1 TUPAMUBI

CuMmMeTpuss B IPOCTPAHCTBE: CHUMMETPHUSI OTHOCUTEJIBHO TOYKH, IPSIMOM,
IUIOCKOCTH. DJIEMEHTBI CHUMMETPUH B MMUPAMMJIAX, NTApaUICICIUIIENaX, TPABUIBHBIX

MHOTI'OIrpaHHHUKax

Brruncnenue 31eMEHTOB MHOTOTPAHHHUKOB: p&Opa, amaroHanu, yriael Ilmomans
OOKOBOM TMOBEPXHOCTH U TIOJHON MOBEPXHOCTU MPSMOM MPU3MBI, IUIOMIAIb
OCHOBaHUM, TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsiMON npu3Mbl. [lnomans 60koBoi
MOBEPXHOCTU W TMOBEPXHOCTU NPaBUIBHOM MNHpPaMUJIbl, TeOpeMa O IUIOMIAIH

yceuéHHoi nupamuabl. [lonstue 06 06béme. OObEM NUpPaMUIbl, TPU3MBI

[Tono6HbIe Tena B mpocTpancTBe. COOTHOMIECHHS MEXTY TUIOMIASIMH TIOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TENI

HPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM
IHPOI'PAMMBbI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kona

HpOBepﬂeMble Tpeﬁona}mﬂ K NPEAMETHBIM pe3yjbTaTaM 0CBOCHUSA

NPOBEPsIEMOro OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CPeHEro 0011ero
TpeOoBaHus o0pa3oBaHus

Biagenue meronaMu 10Ka3aTenbCTB, AJITOPUTMAMM pELICHUS 3a7ady;
yMeHue (OpMyIHpOBaTh M ONEPUPOBATH MOHATUSMU: OIpEAETICHHE,
aKCHMOMa, TeOopeMa, CIEACTBUE, CBOWCTBO, IMPU3HAK, I0KA3aTEJIbCTBO,
pPaBHOCUJIbHBIE (DOPMYITHPOBKU; MPUMEHATH UX; YMEHUE GOPMYIUPOBATH
00paTHOE M NPOTUBOIIOJIOKHOE YTBEp)KJIEHHE, NMPUBOJUTH NMPUMEPHI U
KOHTPIPUMEPBI, HMCHOJB30BaTh METOJI MAaTEMaTUYeCKOM WHIYKIUU;
IIPOBOJUTH  JIOKA3aTEIbHBIE PACCYXKICHUS [PU PpELICHUH 3a1ad,
OLICHUBATh  JIOTMYECKYH0  IPAaBUJIBHOCTb  PACCyKICHUW; YMEHHE
OIIEPUPOBATH IOHATUSAMHU: MHOXKECTBO, ITOJAMHOXKECTBO, OIEpaluy Hajl
MHOXECTBAMHU; YMEHHME HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN

arrmapar JJis1 OnucCaHus pCaJIbHbBIX MMPOLCCCOB U SIBIICHUH U Ipu pCIICHUU

3aJa4, B TOM UHWCJIE€ M3 JAPYruX Y4eOHBIX MPEIMETOB; YMEHHE




OTIEpUPOBATh MOHATUSIMH: Tpad, CBA3HBINA rpad, AepeBo, NUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W ONUCHIBAaTh Tpadbl pasIUYHBIMU

CHOCO6aMI/I; HUCIIOJIB30BAaTb Fpa(bBI IIpU pCUHICHUH 3aaa4

VYMeHue onepupoBaTh MOHATUAMU: HATYpaJIbHOE YUCIO, LIEJI0€ YHUCIIO,
CTENEHb C LIEJIBIM [10Ka3aTEIEM, KOPEHb HAaTypaJIbHON CTENEHHU, CTEIIEHb
C  palMOHAJbHBIM  IIOKa3aTeleM, CTeNeHb C  JeWCTBUTEIbHBIM
nokaszareneM, JorapudM UHCIA, CHUHYC, KOCHHYC ¥  TaHIEHC
IPOM3BOJILHOIO YHCJA, OCTAaTOK IO MOJYNI0, PAalOHAJIBHOE YHCIIO,
UPpPALlMOHATIBHOE  YHCJIO,  MHOXXECTBA  HATypajbHBIX,  LEJIBIX,
pallMOHANIBHBIX, JCHCTBUTENBHBIX YHUCEN; YMEHHE HCIOJIb30BaTh
IPU3HAKN JI€JIMMOCTH, HAaUMEHBIIMNA OOIIMH AETUTeNb U HauMEHbIIee
o01iee kpaTHOe, aNropuT™ EBKiIMIa mpy pelleHny 3a/1a4; 3HaKOMCTBO €
pPa3NIWYHBIMH ~ TIO3UIMOHHBIMH ~ CHCTEMaMH  CUHUCICHHS, yMEHHE
BBINOJIHATh BBIUMCIIEHUE 3HAUY€HUH M MpeoOpa3oBaHMs BBIPAKEHUH CO
CTETeHsIMU M JiorapudmMamu, Mpeodpa3zoBaHus IPOOHO-pAITMOHATBEHBIX
BBIPQ)KEHUI; yMEHHE OINEpUpPOBATH IMOHATUSAMHU: IOCIEI0BATEIBHOCTb,
apudmernyeckas nporpeccus, reoMeTpuyecKas nporpeccus,
OeckoHeyHO yObIBaloIlas TIeOMETpUuYecKass Mporpeccusi; yMeHue
3aJ1aBaTh MOCIEA0BATEIBLHOCTH, B TOM YHCJIE C TIOMOIIbIO PEKYPPEHTHBIX
dopMynn; yMeHHE ONepupoBaTh MOHATHUAMHU: KOMIUIEKCHOE 4YHCIIO,
COMNpPSKEHHBIE KOMIUIEKCHBIE YKCIIa, MOAYJIb U apTyMEHT KOMIUIEKCHOTO
yuciaa, ¢opmMa 3aluCH  KOMIUIEKCHBIX ducesl  (reoMeTpuyeckas,
TPUTOHOMETpHUYECKass W  anreOpavueckas); yMeTb  IPOU3BOIUTH
apudMeTHuecKue JeMCTBUSA C KOMIUIEKCHBIMU YHCIIAMH; IMPUBOJIUTH
IpUMEpPhl  HCIOJIb30BAHMSA  KOMIUIEKCHBIX  YHUCEN;  OIEepUpOoBaTH
NOHATHAMM: Marpuma 2xX2 wu  3x3, onpenenurenb  MaTpULBL,

FGOMeTpI/I'-IeCKI/Iﬁ CMBICJT OITPCACIINTEIIA

YMmenne OIICPHUPOBATE IMMOHATHUAMU. paAllMOHAIBHBIC, HPPAIHOHAJIBHEIC,
INOKa3aTCIBbHBIC, CTCIICHHBIC, J'IOl“apI/I(I)MI/I‘-ICCKI/IC, TPUTOHOMETPHUICCKUC
YpaBHCHHUA W HEPABCHCTBA, HNX CHCTCMbI, YMCHHC OICPHUPOBATH
HOHATHUAMU. TOXIACCTBO, TOXKIACCTBCHHOC npeo6pa3OBaHHe, YpaBHCHUC,
HCPaBCHCTBO, CHUCTEMA ypaBHeHI/IfI N HCEPABCHCTB, PaBHOCUIIbBHOCTH
ypaBHeHHfI, HCPAaBCHCTB MW CUCTEM; YMCHHUC pPCIIAaTh YpPAaBHCHU,
HCPaBCHCTBA M CHUCTEMBI C IMOMOIIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHU, HCPABCHCTBA MW CHUCTCMbI C TIIapaMETpOM; IMPUMCHATH

YpaBHCHHA, HCPABCHCTBA, UX CHUCTCMBbI JIA PCHICHUSA MAaTEMaTHYCCKUX




3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTeil HayKH U pealbHOM KU3HU

YMeHue onepupoBaTh MNOHATUAMU: (GYHKIUSA, YETHOCTh (PYHKIIMH,
HNEPUOIMYHOCTD (DYHKIIMHM, OrPaHMYCHHOCTh (PYHKIIMH, MOHOTOHHOCTBH
GbyHKIMH, SKCTpeMyM (YHKIHH, HaUOOJIblIee U HAUMEHbIIee 3HAYCHUS
(GYyHKIMU HA TPOMEXYTKE, HeNpepbIBHAs (DYHKIMSA, aCUMIITOTHI Ipaduka
byHKIMY, epBasi U BTOpas MPOU3BOAHAS (PYHKIIMH, FEOMETPUUECKUN U
¢u3nUecKkuii CMBICT TPOM3BOJHOM, NEpBOOOpa3Has, OIpeaeIEHHBIN
UHTETpall; YMEHHE HAaXOIWUTh AaCUMNOTOTHI rpaduka (yHKIUH; yMEHUeE
BBIUUCIIATH  TPOM3BOJHBIE CYMMBI, IPOM3BENEHHS, YacTHOTO U
KOMIO3UIMN (YHKIMI, HAXOJUTh YpaBHEHHE KacaTelbHOW K Tpaduxy
(GyHKIMU; yMEHUE HAaXOJUTh TNPOWU3BOAHBIC SJIEMEHTAPHBIX (YHKIUH;
YMEHHE HCIOJIb30BaTh MPOU3BOJIHYIO MJi HCCIEAOBaHUA (DYHKIIHM,
HAXOJUTh HAWOOJBININE W HAUMEHBIINE 3HAUYEHUS (YHKUUH; CTPOUTH
rpadvKi MHOTOYJICHOB C HCIIOJIb30BAHHMEM arrmapaTa MaTeMaTH4eCKOro
aHaM3a; TPUMEHATH TPOM3BOJHYIO JJISI HAXOXKICHHUS HAWIY4IIero
pellieHrs B MPUKIATHBIX, B TOM YHUCJE COIMAIbHO-SKOHOMHYECKUX H
$u3HYeCcKUX 3a7a4ax; HAXOAUTh IUIOMIAAN U O0BEMBI (PUTY C TTOMOIIBIO
WHTETpasia; MPUBOAUTH MPUMEPhl MATEMaTUYECKOTO MOJEIHPOBAHUS C

MOMOUIbIO AUPPepeHInaNbHbIX YPaBHEHUM

YMenue onepupoBaTb NOHATUAMU: Tpaduk GyHKIUM, oOpaTHas
GyHKLUSA, KOMIO3UIUS (YHKUUH, JTUHEWHas (yHKUIMSA, KBaJpaTHYHAS
byHKIMS, panuoHanbHas byHKIMS, CTEICHHAas byHKIHS,
TPUTOHOMETpUUYECKHE  (DYHKIMH, OOpaTHble TPUTOHOMETPHUUYECKHUE
GyHKIMM, TOKa3zaTenbHas U Jorapupmuyeckas (QyHKUUU; yMEHUe
CTpOUTh TpadUKU H3yYEHHBIX (YHKUIUN, BBIIOJIHATH IMpeoOpa3oBaHUs
rpadukoB GyHKIUH, UCTIOIB30BaTh I'paUKH IJIs U3YYEHUS TIPOLIECCOB U
3aBUCUMOCTEH, MpHU peleHUH 3a7ay U3 APYruX Y4eOHBIX MPEIMETOB U
3aJa4 U3 peasibHOM KU3HU; BhIpakaTh (JOpPMYyIaMH 3aBUCUMOCTH MEXITY
BEIMYMHAMU; UCIIOJIb30BaTh CBOiicTBa W rpaduku QyHKOMA Ui
pellleHusl ypaBHEHUH, HEPABEHCTB U 33/1a4 C IapamMeTpaMu; U300paxarb
Ha KOOPAMHATHOM IIOCKOCTM MHOJKECTBA PEIIEHUN YpaBHEHUH,

HEPABCHCTB U UX CUCTEM

YMenue peuiaTh TEKCTOBBLIC 3aJa4Md PAa3HBIX THUIIOB (B TOM 4YHCJIC Ha
IMPONCHTHI, A1O0JIKU U 4YaCTH, HAa IBUXXCHHUC, pa60Ty, CTOUMOCTH TOBApOB U
yCiyr, HaJioru, 3ala4i 13 obiactu YIIpaBJICHUA JIMYHBIMU U CeMEMHBIMU

¢dbuHaHCaAMM); COCTABIIATH BBIPAKEHUS, YPaBHEHMs, HEPaBEHCTBA M HX




CUCTEMBI II0 YCJIIOBHIO 3aaaydM, HMCCICAOBATH IIOJIYUYCHHOC PCHICHUC U
OLCHUBATh HpaBHOHOHO6HOCTB pe3yabTaTOB; YMCHHUC MOICIUPOBATDH
p€alIbHBIC CUTyalMHM Ha A3BIKE MATCMATHUKH, COCTABJIATH BBIPAXKCHMA,
YpaBHCHH:A, HCPABCHCTBA W HUX CHUCTECMbBI IO YCIOBHIO 3aJadvu,
HCCIICA0BATh IIOCTPOCHHBIC MOJCIN C HCIIOJIB30BAHHUEM  aIllapara

anreOpbl, HHTEPIIPETUPOBATH MOJYYSHHBIH pe3yabTaT

YMeHue onepupoBaTh MOHATUSIMU: CpEAHEE apuPMETHIECKOE, MEIaHa,
HauOoJblllee W  HaWMEHbIllee 3HA4YeHMs, pa3Max, JUCHepcus,
CTaH/JapTHOE OTKJIOHEHHE YMCIOBOIO HAOOpa; YMEHHME U3BIIEKATb,
UHTEPIPETUPOBATh MH(GOpPMAIMIO, MPEICTaBICHHYIO B TalOnuiax, Ha
qUarpammax, rpadukax, OTpakarolyr0 CBOWCTBA PealbHBIX MTPOIECCOB
SBIICHUH; MPEACTABIATh HH(OOPMALIHIO C TOMOIIBIO TAOJHUIl U TUATPaAMM;
WCCJIEI0OBATh CTAaTHUCTHUYECKUE JaHHBIC, B TOM YHCIE C IMPUMEHEHUEM
rpadUyecKuXx METOJOB U  DIEKTPOHHBIX CPEACTB; TrpauuecKu
UCCJIEI0BaTh COBMECTHbIE HAONIOACHMUS C IOMOILBIO JAHUarpaMm

paccerBaHMsI U JTMHEHHOHN perpeccuu

YMeHue onepupoBaTh NOHATUSAMU: CIY4alHBIA ONBIT M CIy4aiiHOe
CcOOBITHE, BEPOATHOCTb CIYyYalHOTO COOBITHS; YMEHUE BBIYHUCIATH
BEPOSITHOCTh C MCIIOJIB30BaHMEM TIpaUuecKUX METO/A0B; MPUMEHSTbH
(GopMyJibl CIIOKEHHUS M YMHOXKEHHUS BEpOSTHOCTEM, (QopMyiy IOJHON
BEPOSATHOCTH, (popmyny bepHysuin, komOuHaTOpHBIE (GakThl U HOPMYIIBL;
OLICHMBAaTh BEPOSITHOCTU pealbHBIX COOBITUH; yMEHHE OIEepUpOBaThH
NOHATHAMM: CIydaiiHas BEIWYMHA, PpaCIpelelIeHHEe BEpPOATHOCTEH,
MaTeMaTUYecKoe OKUIaHHe, IUCIEepCHs MU CTaHJApTHOE OTKIOHEHHE
cllyyaliHOW BeJIMYUHBI, (QYHKLIMU paclpelesieHuss U IUIOTHOCTH
PaBHOMEPHOTrO, MOKAa3aTeIbHOIO UM HOPMAIBHOIO PACHpPENEIICHHIH;
YMEHHME MCNOJIb30BaTh CBOMCTBA M3YYEHHBIX paclpeie/ieHud JUis
pemiCHud 3aJa4; 3HAKOMCTBO C IIOHATHUAMH: 3aKOH 0O0JIBIINX YHUCCII,
METO/BI BBIOOPOUYHBIX HCCIIECIOBAHUM; yMEHHE MPHUBOAUTH NPUMEPHI
IMPOSABJICHUA 3aKOHAa OOJBIINX YHCET B IMPpUPOAHBIX H O6III€CTBGHHBIX
ABJICHUSX; YMEHHE OIEPUPOBATh MOHATUSAMU: COUETAHUE, IEPECTAHOBKA,
YHUCIIO COYETaHUHM, YHCIO NepecTaHOBOK; OuHOM HploTOHa; ymeHue
NPUMEHATh KOMOMHATOPHBIE (PaKThl M pacCYKACHUS I PELICHU 3a/1a4;
OILICHUBATH BCPOATHOCTHU PCAIBHBIX CO6BITHﬁ; COCTaBJIATH

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJIy‘-ICHHLIﬁ pe3yibTar

VYmMmenue OIICpHUPOBATH IMOHATHAMHK: TOYKa, IIpsaMasd, IIJIOCKOCTb,
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IIPOCTPAHCTBO, OTPE30K, JIy4, BEIWYHMHA YyIJA, IUIOCKUHA  yroll,
JBYI'PAHHBIA Yroj, TPEXTPaHHBIA YroJl, CKPEIIMBAIOLIMECS IIPSMBIE,
[apaJUIEIbHOCTh U NEPIEHIUKYIAPHOCTD MPSMBIX U IUIOCKOCTEH, Yroil
MEXIY INPSMBIMHU, YrOJI MEXIY IPSIMOM M IUIOCKOCTBIO, YIOJl MEXAY
IUIOCKOCTSIMH, PACCTOSHUE OT TOYKU 1O INIOCKOCTH, PACCTOSHUE MEXKAY
IIPSAMBIMH, PACCTOSHUE MEXAY IUIOCKOCTSAMH; YMEHUE HUCIIOIb30BATh IIPH
peLIeHUH 3aJa4 U3y4eHHbIE (DAKTHI MU TEOpPEMbl IJIAHUMETPUHU; YMEHHE
OLICHMBATh pa3Mepbl OOBEKTOB  OKPYKAIOLIETO MHpA; CTPOHTH
MaTEMaTUYECKUE MOJENHM C IOMOIUBIO TI'€OMETPUYECKUX IIOHATUH MU

BCJIMYHMH, PCIIAaTh CBA3AaHHBIC C HUMU MPAKTUYCCKUC 3aa9U

YMeHne onepupoBaTh MOHATHSAMHE: IDIOMIAAL (UTyphl, 00bEM (UTYDHI,
MHOTOTPaHHHK, NPaBWIBHBI MHOTOTPaHHHK, CEYCHHE MHOTOIPaHHUKA,
Ky0O, mapajuienenuries, mnpu3Ma, NUpamuaa, (Gurypa u MOBEPXHOCTH
BpallleH!s], LWIMHAP, KOHYC, IIap, cdepa, miomanas chepsl, IUIOmab
MOBEPXHOCTH THPAMH[BI, TPU3MBIL, KOHYyCa, IMIMHApa, 00BEM KyoOa,
HPSIMOYTOJBHOTO Tapajjieenuena, MTUPaMHIbl, MPH3MBI, MIHHIPA,
KOHYyCa, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYCHHUS KOHYCa W IMIMHIPA,
napajulelibHble OCH WM OCHOBAaHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromascs chepbl, NUIMHApPA, KOHYCa; YMEHHE CTPOUTH CEUYECHHUE
MHOT'OIpaHHHKA, U300pakaTh MHOTOI'PAaHHHUKH, (UTYpBl U MOBEPXHOCTH
BPAIICHHS, UX CEUYEHUS, B TOM YHCIIE C IIOMOIMIBIO SJIEKTPOHHBIX CPE/ICTB;
YMEHUE MPUMEHSTh CBOMCTBAa F€OMETPHUECKUX (PUTYpP, CAMOCTOSATENBHO
(bopMyIHpOBaThH OMpEeNIeHUs] U3y9aeMbIX (PUTYp, BBIIBUTATh THITOTE3HI
0 CBOMCTBax M NpH3HAKaX reOMETpUYECKUX (Uryp, 0OOCHOBBIBATh WU
OmpoBepraTh MX; YMEHHE TIPOBOAUTH Kiaccupukanuio ¢uryp mo
pasIMYHBIM TpPU3HAKaM, BBINOJHATH HEOOXOIUMBIE JONOJHHUTEIbHbIE

MTOCTPOCHUS

YMeHue omepupoBaTh IMOHATHSAMH: JIBDKCGHHE B  IPOCTPAHCTBE,
napajuIeNbHBIA EPEHOC, CHMMETPUSI Ha TIOCKOCTA U B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHWe TMOM00WSA, TOMOO0HBIE (UTYPBI, YMEHHE
pacro3HaBaTh paBHBIE W MOJOOHBIE (PUTYpPHI, B TOM 4YHCIE B MPUPOJIE,
HUCKYCCTBE, apXHTEKType; HCIIOJIb30BaTh T'€OMETPHUYECKHUE OTHOIICHHUS
IpH pElIeHUH 3a7a4; HAaXOJUTh T€OMETPUYECKHE BEITUYMHBI (IMHA,
yroj, IUIomanas, O0BhEM) TPU peIIeHUH 3a7ad W3 JPYruX ydeOHBIX
MPEIMETOB U U3 PEAbHOMN JKU3HHU; YMEHUE BBIYUCIATH T€OMETPUIECKHE

BEIIMYUHBI (JUTMHA, YTOJ, IUIONIaJb, OOBEM, IUIOMIAL TOBEPXHOCTH),




UCIOJNIB3YSl M3Y4YeHHbIE (DOPMYNIBI U METONbI, B TOM YHCJE: IUIOIIAAb
MOBEPXHOCTU MHUPAMHUIBI, TIPU3MBI, KOHYCa, HWIMHAPA, TUIOMAAb ChEpHL;
00BbEM Ky0a, MPSMOYTOJIBHOTO Mapajulesenurea, MUpaMUIbl, TPU3MBI,
IIMHIPA, KOHYCa, Iapa; YMEHHE HAXOIUTh OTHOIIEHHE OO0BEMOB

MoTI00HBIX (puryp

12

VYmenue OIICpHUPOBATH IIOHATUAMU: IIPAMOYI'OJIBHAA CUCTEMA KOOPAUHAT,
BCKTOpP, KOOpAMHATBI TOYKH, KOOPAWHATBI BCKTOpPA, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOpa Ha 4YHCJIO, Pa3JIOKCHHUE BCKTOpa IIO 6a3I/ICY,
CKaJIApHOC MPOU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOJ MCKIAY
BCKTOpaMH; YMCHHEC HCII0JIb30BATh BGKTOpHHﬁ n KOOp,I[I/IHaTHHﬁ METO
A1 pCHICHUA TCOMCTPUYCCKHUX 3adad MW 3ada4 JPpYIrux y‘IGGHI)IX

npeaMcETOB
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YMmenue BbIOUMpaTh TOIXOMANIMA METOH MJid pelIeHHus 3a]auu;
MOHUMAHHWE 3HAYMMOCTH MAaTEeMaTUKU B HW3YYECHUU NPUPOAHBIX H
OOILIECTBEHHBIX  MPOIECCOB U  SIBICHUW; YyMEHHE paclo3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE, YMEHHE IPUBOIUTH
NpUMEpPbl MAaTEeMaTUYECKUX OTKPBITUH POCCUHUCKOM UM  MHUPOBOH

MaTEeMaTU4YeCKON HayKu




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxn
1 Yucna v BBIYKCICHUS
11 Harypanbnsie u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCEI
19 Panyonanenple uuciaa. OOBIKHOBEHHbIE U JAECATUYHBIE JpoOH, IPOLIEHTHI,
' 0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HaTypalbHOU cremeHu. JleiicTBus ¢ apudmeTnyecKkuMu
' KOPHSIMU HaTypaJlbHOW CTETIEeHU
14 Crenensb ¢ 1iensIM nokaszareneM. CTeneHb ¢ paluoOHaIbHBIM MoKazateseM. CBoiicTBa
' CTETIeHU
. CuHyc, KOCHMHYC M TaHT€HC WYHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudwm yucna. JlecaTuynbie U HaTypajabHbIC JOrapu(MbI
JeiictBuTenpHble uncna. ApupMeTHyecKHe Oomnepanuu ¢ JAeWCTBUTENbHBIMU
1.7 yrcnamu. [[pubmmkE€HHbIE BEIYMCIICHUS, IPaBUJIa OKPYTIICHUS, TPUKUIKA U OIICHKA
pe3yibTara BBIYMCICHUN
1.8 [IpeoOpa3oBanme BEIpAKESHUH
1.9 KommnekcHeie uncna
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 Hensle 1 1poGHO-paliOHaIbHbIE YPAaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHUS
2.4 [Toxa3zaTenbHble U JOrapuPMUUECKUE YPaBHEHUS
2.5 Lenblie u 1poOGHO-palIMOHaNIbHBIE HEPABEHCTBA
2.6 WppannonanbHble HepaBEeHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapupMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucreMbl U COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB
2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMu
211 Martpwuiia CUCTEMBI TMHEWHBIX YpaBHEHUN. ONpeaenuTeh MaTPHUILhI




DOyHKINUK U TpaPUKH

OyHKIUs, cnocoObl 3amanus (QyHkiuu. ['paduk (yakmuu. B3zaunmao oOpaTHBIC

3 ¢ynkunu. YétHeie 1 HeuéTHbIe pyHKuuU. [lepuogumueckue GpyHKIIH
OO6nactp ompeneneHuss W MHOXKECTBO 3HaueHW QyHkimuu. Hymnm ¢yskoum.
3.2 [TpomexxyTkn  3HaKOMocTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKLUH.
' MakcumymMbl ¥ MHHUMYMBI (GyHKuud. Hambonbliee W HauMeHbIlee 3HAYECHUE
(GYHKLNU HAa IPOMEKYTKE
33 CrenenHas (yHKUMA C HAaTypaJbHbIM W IeldbIM Moka3aTteneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu
36 Touku paspbiBa. AcumntoTsl rpadukoB ¢yHknuil. CoiicTBa  (QyHKUHUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 TlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATEILHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpuIecKkas mporpeccu. @opMyina CII0KHBIX MPOLIEHTOB
4 Hauana matemaTudeckoro aHaiausa
4.1 [TpousBoanas ¢pyukiuu. [Ipons3BoiHbIe 31€MEHTAPHBIX (YHKITHIA
[IpumeHeHHe TNPOU3BOAHON K HMCCIEIOBAHUIO (QYHKUMH Ha MOHOTOHHOCTh U
4.2 skcTpeMyMbl. HaxoxaeHrne HanOOJbIIero ¥ HauMEHbBIIEro 3HaYeHUs] (PYHKIMMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoecTBa U JIOTHKA
5.1 MHoecTBO, onepaluy Haji MHOKecTBaMu. J[narpaMMel Jiinepa — BenHa
5.2 Jloruka
6 BeposITHOCTh ¥ cTaTUCTHKA
6.1 OmnwucarenpHast CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaTopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 MOBEPXHOCTH BpPALLECHUS




7.5

Koopaunatsl u BEKTOPBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






