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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,
HEJIOCTHOCTh OOHIEKYJIbTYpPHOTO, JUYHOCTHOTO U TO3HABATEIBHOTO Pa3BUTHUS
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
IPABWIBHBIX NPEJICTaBICHUNA O CYIIHOCTH M IMPOUCXOKICHUH TC€OMETPHUUYECKUX
abcTpakiuii, COOTHOIICHHH pPEaJbHOrO0 M HIEaJBHOTO, XapakTepe OTPaKEHUS
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 KauecTB MBIIJICHUS, HEOOXOAMMBIX I aJanTaludd B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcs OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmiero oOpa3oBaHUs, TaK Kak OOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HalpaBJIeHHOCTH, TaK U TyMaHUTapHOM.

Jlormueckoe MbIlUIeHHE, (HOpPMUPYEMOE MpPU H3YYEHUH OOYYaroIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHU JIOTHUECKHUX YTBEPIKICHUH
B XOJI€ pEIICHUS TEOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATH M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPHU PEIICHWH 3a/lady eCTeCTBEHHO-
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 YCJIOBHUE €ro COIHaIbHOTO ObITHS, GdopMa
OTPaXXEHHUSI OKPYXKAIOIIEro MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENbHOCTH. OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIMHSAET pa3Hble BUABI Y4EOHOM M TPYIOBOM J1€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHAIBHO BAXKHBIX KA4YEeCTB, MOITOMY aKTyallbHA
3amaya (opmMupoBaHHsS y OOYyYaroONIUXCsi MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEITEIIBHOCTH M0 MHOTUM HampaBICHUSM.

[lens ocBoeHusi mporpaMMbl ydyeOHOro kypca «Il'eomerpus» Ha 06a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
WCIIOJB30BAaHUs CHUCTEMAaTHUYECKUX TI'EeOMETPUUYECKHX 3HAHMH W  JICUCTBUH,
crieliuPpUIHBIX TEOMETPHUH, BO3MOKHOCTH YCIICIIHOTO MPOJAOIKEHUS 00pa3oBaHus
10 CIEIUATIBHOCTSM, HE CBSA3aHHBIM C MPUKIIATHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIMXCcs CPEAHEHN IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHUM
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
obmectBe. KpoMe 3TOro, OHU MMEIOT BO3MOXKHOCTh M3YyYHTh T'€OMETPHUIO Oojiee
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"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kaccax gBisltOTCS:

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 TIOHATHSIMH O
MHOTOTPaHHHUKAX ¥ TeJaX BPAIEHUS 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 COJICP>KaHUEM;

e pa3BUTHE WHTEJUICKTYaTbHBIX U TBOPYECKUX  CIOCOOHOCTEH
OoOy4JarommMxcs, IMO3HABATEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHHUS,



e (dopmupoBaHuE (YHKIIMOHATIEHOM I'PaMOTHOCTH, pENeBaHTHOMN
FEOMETPUU: YMEHUE pPaclO3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTyalUsiX ¥ IpPHU U3YyYEHUU IPYIMX Y4E€OHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTENl U 3aKOHOMEpHOCTeH, (OpMynIHpoBaTh HUX Ha S3bIKE
TEOMETPUHU U CO37aBaTh F€OMETPUUECKUE MOJEIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI amnmapar sl PElIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, MTHTEPIIPETUPOBATh U OLIEHNUBATH ITOJIYyYEHHBIE PE3YJIbTaThI.

OTIMYUTENBHON OCOOEHHOCTBIO MPOTPaMMbl SIBISIETCSl BKJIIOUYEHHE B KYpC
CTEPEOMETPUM B HaAdaJle €ro H3y4deHWs 3a]ad, peEIIacMbIX Ha YPOBHE
UHTYUTUBHOTO MMO3HAHUS, U ONPEIEIEHHBIM 00pa30M OpraHu3oBaHHas padoTa HaJl
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOJY OOy4YEeHUs, 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 00Opa3oB W  3aJad Ha  OIEpUPOBaHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIEpUpPOBaHME O0O0pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoOBHbBIE cozeprkaTelibHble TUHUU Kypca «I'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
o0y4eHHUs Ha YPOBHE CpEHEro 00IIero ooOpa3oBaHHs.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€HHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEA0BATENIbHO U MOCTYIATEIbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKUX MPEICTaBICHUNA OOYy4aroluXcs, pacuIupsis 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.



COAEPXKXAHHUE YYEBHOI' O KYPCA
10 KITACC

IIpsimMble M IVIOCKOCTH B MPOCTPAHCTBE

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

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajyielbHble W CKpelmuBaromuecs mnpsMele. [lapannenbHOCTs OpSIMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIBHBIE TMpPAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABJIEHHBIMU CTOPOHAMH; yroJd MEXIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajyienbHbIX IUIockocTel. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesienuIe; IoCTPOCHUE CEUEHUH.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTHU: NEPHEHIUKYJIISPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSAMbBIE MApPAJUICIbHbIE W NEPIEHIUKYJISPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOK
NEPHEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSAMON U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPaHHOTO  yTJa.
[lepneHAMKYIISp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  IUIOCKOCTEW: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBINYKJIbIE MHOTOTPAHHUKY; pa3BEPTKA MHOrorpaHHuka. [lpusma: n-yroapHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. llupamupa: N-yronpHas nupamuaa, rpaHd U
OCHOBAaHME MUPAMHU/JIbI; OOKOBAs U MOJIHAS TOBEPXHOCTh MUPAMUIbL; TPABUIIbHAS U
yceu€HHas MNHUpaMuja. OJIEeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs THpaMUJia;, MNpaBUIbHAs TPEYroJibHas MNUpaMHIa M TPaBUIbHbBIN
teTpadp; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTadIp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMHU/IBI.

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



Bbluucienue 31€MEHTOB MHOIOTPAaHHUKOB: pPEOpa, JHMaroHalH, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW MMOBEPXHOCTU NPSIMON 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, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

KoHunueckasi moBepXHOCTh, 00pa3yromiue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTtp, paauyc, ITUaMeTp; IUIOMIATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnionoxxenue chepsl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WJIH TEJIO
BpallEHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
NPsIMOYTOJIBHOTO TMapajulenienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 11apa u miIomab chepsl.

[TogoGubeie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU NTOI0OHBIX TEJl.

Ceuenus mwiMHApa (MapaJUyiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha mimockoctu U B ripocTpaHcTBe. ClloKEHNE U BEIYMTAaHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwio mnapamnenenunena. PelieHwe 3amay, CBSI3aHHBIX €
IIPUMEHCHUEM TMPAaBUJI JEUCTBUUA € BeKkTopamu. lIpsamoyronpHas cucrema



KoopauHaT B mpoctpaHcTBe. Koopaunatel BekrTopa. [Ipocreiimne 3amaum B
KOOpAMHATaX. YTol Mexay BekTopamu. CKalipHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3UYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTH, YBAXKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K HCIOJIb30BAaHUIO ATUX JOCTIKCHUN B JPYrUX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKHU.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OyAYyLIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMYHUBOCTBIO K MATEMATUUYECKUM aCIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas AKTUBHOCTb); bu3ruecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ TMPWIOKCHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccurn W Ppeamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA TMPOTSIKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMUPOBAHHOCTHIO DIKOJIOTHYECKOH KYJIbTYPHI, IMOHUMAHUEM BIUSHUS
COIMAITBHO-?KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
Cpelbl, OCO3HaHHEeM TJ00adbHOIO  XapakTepa JKOJOTHYECKUX MpodieMm;
OpUCHTAaIMel Ha MPUMEHCHHE MaTeMaTHUECKUX 3HAHWM i1 PEIIeHUS 3a7ad B
o0NacTh OKpyXKalIleld cpeapl, IUIAHUPOBAHHWS IMOCTYIKOB H OICHKH UX
BO3MO>KHBIX MTOCIICJICTBHH JIJIsI OKPY>KAIOIIEH CPEIbl.

IleHHOCTH HAYYHOT0 TIO3HAHMSI:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW JESITeIbHOCTH, ITaroB €€
pa3BUTHS M 3HAYUMOCTH Uil PA3BUTHs I[MBWIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTHKH W MaTEeMaTHYECKOHW KYJIbTypOH KaK CPEJACTBOM TO3HAHHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITEIBHOCTD
WHIMBUyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOIro MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIQJICHHEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00OYUArOWUXC (0CBOeHUe
Memo008  NO3HAHUA — OKpYHCarwe2o  Mupa;  npumeHenue  J102UYeCcKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue AecTBu:

e BBIABJIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMAaTHISCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymIHpoBaTH W MPeoOpPa3OBHIBATH  CYKICHHUS:
YTBEPAUTEIBbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YaCTHBIC W OOIIWE;
YCIIOBHEBIC;

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



nmpemsiaraTh ~ KPUTEPUU  JUIS  BBIABICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIOUCHHA, YMO3AKIIOUEHUH TI0 aHAJIOTHH;

e TIPOBOAWTH CaMOCTOSITEIIBHO JI0Ka3aTeNIbCTBA MaTeMaTHYeCKHUX
YTBEPKICHUH (MPSMBIE U OT MIPOTUBHOTO), BBICTPAUBATh apTyMEHTAITUIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHHS U BBIBOJIBI,

e BBIOMpATH cHOcOoO pelieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApHAHTOB pEIICHHs, BBIOMpaTh HaubOoNee MOAXOAAIMUNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebCcKHe 1eiiCTBUSI:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOIIUE MPOTHBOPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUTAHUPOBAHHBIN DKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

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

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

Pabora ¢ unpopmaunmeii:

e BBIABJIATH JCPHUIMTHI WHPOPMAITUH, JAHHBIX, HCOOXOAMMBIX JIJISI OTBETA
Ha BOMNIPOC U JJIS PEIICHUS 3a]1a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TPEJICTABIATh €€ B Pa3NUYHBIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKH;

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

2)  Vuusepcanonvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCneuusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0menne:



BOCIPUHUMATh U  (HOPMYIHUPOBATh CYXKICHUS B COOTBETCTBHUH C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7]aBaTh BONPOCHI 110 CYIIECTBY OOCYKIAEMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOH popme popMyIupoBaTh Pa3HOIIIACHS, CBOM BO3PAKEHMUS,
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBAHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 NPE3ECHTAUU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  HUCHOJIb30BAaTh  IPEUMYyLIECTBA  KOMAHIHONM U
WHJMBUAYAJIbHOU pabOThI MPU PELICHUH YUYE€OHBIX 3a/1a4; MPUHUMATh 1EIb
COBMECTHOM JAEATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThI, pacnpeaensaTh BUAbl padoT, JOrOBapUBATHCA, 00CY X AATh MPOLECC
U pe3yJbTat paboThl; 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBIE€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATh CBOM JIEUCTBUA C JPYTUMH UICHAMH KOMAaHJBbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYACTHHUKAMHU B3aUMOJICHCTBUSI.

Yuusepcanvnvie  pecynamuenvie oeticmausl, obecneuusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTAaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM [IO3HABATEJIILHOW pediiekcuu Kak  OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CaMOKOHTPOJIS IIporecca u
pe3yJibTaTa peLICHUsI MAaTEMATHYECKOMN 3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJICHHBIX OITMOOK, BHISBICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBUE pe3yJbTaTa Ied U YCIOBUSAM, OOBACHATH
IIPUYUHBI TOCTHKEHHSI WIM HENOCTHKEHMS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmneprpoBaTh MOHIATUSIMH: TOUKA, IPSMas, 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 yTia; JIMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHMK, BBIMYKJBIA ¥ HEBBITYKJIIBIHI
MHOTOTPaHHUK, 3JIEMEHTBl MHOI'OTPAHHUKA, TPABUIIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
IPSIMOYTOJIBHBIN MapaJlIesIeuIe]l, Kyo0).

KnaccuummpoBate  MHOTOTpaHHWKH,  BBIOMpass  OCHOBaHUS  JUIA
kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbBIE PU3MBbI, TAPAJJIEIICTIUIIEIbI).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

CtpouTh ceyeHHs] MHOTOIPAHHHMKOB METOJOM  CJIEIOB, BBINOJHATH
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (QUTYp: BUI
CBEpXy, COOKY, CHU3Y.

Pernats 3aaun Ha HaXOXKJICHHE TEOMETPUIECKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIE aHAJUTHUYECKHE METONbl TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3aJla4 Ha BBHIYMCIICHUE PACCTOSIHUM MEXIY ABYMS
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJIUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJAPTHBIX MaTE€MaTHYECKMX 3aJad Ha BBIYHMCIECHUE YIJIOB  MEXIY
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIYy TMPAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbrancnsate 00bEMBI U IUIOIIAIU MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
nupaMyua) € TNpUMEHEHHEM (OpMysd; BBIYMCIATH COOTHOLICHHS MEXIY
TUIOIIA/IIMU TTOBEPXHOCTEH, 00bEMaMH MOT0OHBIX MHOTOIPAaHHUKOB.

OnepupoBaTh NOHATUSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3a/1a4, MPEANOIAraroIuX HECKOIBKO IArOB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

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

[IpuBOIUTHE NpUMEpPHl 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
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITO0JIb30BAaHUEM T€OMETPUUYECKUX MOHIATHI U TEOpeEM, annapara aareOpbl; pemarhb
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPUYECKas IOBEPXHOCTb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3yromire KOHMIeCKOH TOBEPXHOCTH, KOHYC; cepuuecKas TOBEPXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacrojiokeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOIrO CIIOSs, BBICOTA IIAPOBOIO CJOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy
OMMCaHHBIA OKOJO cdepbl; cdepa, BNHCAHHASE B MHOTOTPAHHUK WM TEJO
BpAIlICHUS.

Bb4ucasTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 00bEMaMu
MOT00HBIX TE.



N300paxkath u3ydaembie (PUTYpsl OT PYKH W C NPUMEHEHHEM IIPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO 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, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00J1a1aI0T.

[IpuMeHTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMM: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPaMH, CKAISIPHOE TPOU3BEACHUE, PACKIAAbIBATH BEKTOpP 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 [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IbI ITPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUYECKUX 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 MOJTYyYECHHBIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH pPEabHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYECKUX TTOHITHI U TEOpEM, arnmapara aareOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CB3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKNX BEJIUUMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM JyeKkTpoHHbIE (LM (pPOBbHIE)
KoHTpoJbHbIe
n/n NPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI
1 CrapToBas KOHTpOJbHas padboTa 1 1
bubmuorexa [JOK
2 Beexettie B crepeometpiio 10 https://m.edsoo.ru/1c209e37
3 [IpsiMble ¥ IIIOCKOCTH B TPOCTPAHCTBE. 12 1 bubnmnoreka HOK
[TapamienbHOCTh IPSMBIX U IIIOCKOCTEN https://m.edsoo.ru/1c209e37
4 [leprieHAMKYAAPHOCTD NPAMBIX U 12 bubmuorexa [HOK
IIJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bubmmoreka [IOK
5 VYTriel MEXAY IPSIMBIMU U TUNIOCKOCTSMH 10 1 https:/m.eds00.ru/1c209e37
bu6mmoteka [IOK
0 MuororparHiKit 1 1 https://m.edsoo.ru/1c209e37
N bubmorexa [JOK
! OOBEMEI MHOrOTPaHHHKOB o 1 https://m.edsoo.ru/1c209e37
8 [ToBTOpEeHME: ceueHusi, pacCTOSTHUS U YTJIbl 4 1 bubmorexa [JOK
P ' P 4 https://m.eds00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 6



https://m.edsoo.ru/1c209e37
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11 KJIACC

KoJunyecTBO 4acoB
HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIe (LM POBbLIE)
Ne i/ KoHTpoJbHbIe
NporpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoTshI
bu6nuoreka [IOK
1 T 12
©1a Bpatierm https://m.edsoo.ru/1c209e37
. bu6mmoreka [IOK
2 O0nEub Ten > L https://m.edsoo.ru/1c209e37
bubnnoreka IIOK
3 BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1 https://m.edso0.ru/1c209e37
4 [ToBTOpeHME, 0000MIIECHNE, 7 1 bubnnoreka IIOK
cucTeMaTH3allus 3HaHUH https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
uudgposbie
Nen/m Tema ypoka KonTpoJbHbIe
Bcero oOpa3oBaTe/ibHbIE
padoTshI
pecypchl
OCHOBHBIE TIOHATHUS CTEPEOMETPHUU: TOYKA,
npsiMasi, TI0OCKOCTh, MPOCTPAHCTBO.
1 [IpaBuna n3o0paxeHus: Ha PUCYHKAX: 1 bubmorexa LHOK
p p N pHCYHKax: https://m.edsoo.ru/aecc77cd
M300paKeHHS TNIOCKOCTEH, TapaJlIeIbHBIX
IPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka
) [ToHsATHS: TTIEpeceKaroNTecs TIOCKOCTH, 1 bubnmnoreka [HOK
MEePECEKAOIINECS MPAMasi U IIIOCKOCTh https://m.edsoo.ru/2d8a9c99
3 ITonsATHA: IEepeceKaronIecs II0CKOCTH, 1 bubnmnorexka HOK
IIEPECEKAIOIIMECS MPsAMasi U IUIOCKOCTh https://m.edsoo.ru/db685e73
3HAKOMCTBO C MHOTOI'paHHUKAMH,
4 n300paKeHNEe MHOTOTPAaHHUKOB Ha 1 bubmorexa [JOK
p P https://m.edsoo.ru/a63959%d
PHUCYHKAX, Ha MPOCKITMOHHBIX YePTEIKAX
HawansHbIe cBeIeHHS 0 KyOe U TUpaMu/Ie
5 WX pa3BEPTKU U MOJICITN é’equmP ’ 1 bubmmorexa [JOK
PasBep ACTH. https://m.eds00.ru/h30dff38
MHOTOTPaHHUKOB
HavanbsHble cBeieHUs 0 KyOe U TUpaMHu/Ie,
6 X pa3BépTKU U Mojenu. CeueHust 1 bubnnorexa LIOK
passep ' https://m.edso00.ru/3d8ffd32
MHOTOTPaHHUKOB
[TonsiTHE 006 aKCHOMAaTHYECKOM TTOCTPOCHUU
but6mmoreka [IOK
7 CTEPEOMETPHUU: aKCHOMBI CTEPEOMETPUH U 1

CJIICACTBHUA U3 HUX

https://m.edsoo.ru/0Occ5c4fe



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
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[TonaTne 06 aKCHOMAaTUYECKOM MTOCTPOCHUH

bu6nuoreka [IOK

8 CTEPEOMETPUU: AKCHUOMBI CTEPEOMETPUN U
p P p p https://m.eds00.ru/239c8ch4
CIIELICTBUS U3 HUX
[TonsiTHE 00 AKCHOMAaTUYECKOM TTOCTPOCHUU
9 CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUN U buGnnorexa LIOK
p PHH: PEOMETp https://m.eds00.ru/65c60106
CJIEACTBUS U3 HUX
[TonsiTHe 06 aKCHOMATHUYECKOM IMOCTPOCHUH
10 CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUN U bubnnorexa LIOK
p Thui: p P https://m.edsoo.ru/258fc245
CJIEZCTBUS U3 HUX
B3anMHOe pacmnosioxkeHUE MPSIMBIX B
11 [IPOCTPAHCTBE: IIEPECEKAOIINECS Bubmorexa ITOK
poctp - 1ep B ’ https://m.edso00.ru/1a2520f6
napajuieIbHbIC U CKPEIIUBAIOITUECS TTPSMBbIC
[TapayeabHOCTh MPSIMBIX U TUIOCKOCTEH B
12 IIPOCTPAHCTBE: NapajlICIIbHbIE TIPSIMBIC B bubnmnorexka HOK
IIPOCTPAHCTBE; MAPAJUIEIBHOCTD TPEX https://m.eds00.ru/93ad36b3
MPSIMBIX
[TapamienbHOCTh MPSMBIX U IUIOCKOCTEH B
13 npocTtpadcTse: [lapamneabHoCcTh IPSIMO U bubmmorexa [IOK
pocip - 1ap p https://m.edsoo.ru/ee1d19b9
ILIOCKOCTH
14 VYTIIBI ¢ cOHaIpaBIEHHBIMU CTOPOHAMU bubmorexa LOK
p p https://m.edso00.ru/9f4071b9
15 VYroa Mexay nIpsIMBIMH B IPOCTPAHCTBE bubnnorexa LOK
Ay 1p pocip https://m.edsoo.ru/fe 733862
16 VYroa Mexay nIpsIMBIMH B IPOCTPAHCTBE bubnnorexa LOK
Ay TP poctp https://m.edsoo.ru/2935a9a0
17 [TapamienbHOCTD IIJIOCKOCTEMN: bu6mmoreka [JOK
MapajuieNIbHbIE TUNIOCKOCTH https://m.edso00.ru/2e18f255
18 CBoiicTBa mapaylIeIbHBIX TIIOCKOCTEH bubnuotexa [JOK



https://m.edsoo.ru/239c8cb4
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[Ipocreiimme npocTpaHCTBEHHBIE (PUTYPHI

https://m.edso0.ru/e504d656

19 Ha TJIOCKOCTH: TeTpasap, Kyo bubmmorexa [JOK
 TETPEAD, YD, https://m.eds00.ru/4a28dc02
napasuieNenumne/
. bubmuorexa [JOK
20 Hoctpoerie cetermit https://m.eds00.ru/1d434d0f
. bu6mmoreka [IOK
21 Hoctpoetine ceeriit https://m.edsoo.ru/ec26fe5d
KoHntpoinbnas padora o teme "[Ipsmbie u
22 MJIOCKOCTH B TIPOCTPAHCTBE bubmorexa LHOK
poetp ' o https://m.edsoo.ru/9a0ade56
[TapaniensHOCTh MPSAMBIX U IIOCKOCTEN
IleprieHAUKYJISIPHOCTH TIPSIMOM U
23 HJI(F))CKOCTI/I'}II'IC pHeH WK IJ)U[ HBIC MTPSMBIC B bubmorexa HOK
 HEPHERIHARYILP P https://m.edsoo.ru/b19f6a5d
MIPOCTPAHCTBE
24 [Ipsimble napasuienbHble U bubmuoreka [JOK
MEPIECHINKYIISIPHBIE K TITIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 IIpsiMble mapaienbHbie U bubnmnorexka HOK
MEPIECHINKYIISIPHBIE K INIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak neprneHauKyISIPHOCTH MPSMOU U bubmuotexa [JOK
IIJIOCKOCTH https://m.edsoo0.ru/f85bfc46
97 [Ipu3Hak nepHneHAUKYIIPHOCTH PSIMOU U bubmmoreka [JOK
IIJIOCKOCTHU https://m.eds00.ru/79165d15
28 TeopeMa 0 npsIMO¥ NTEPIIEHAUKYIISIPHOU bubnmnorexka HOK
IIJIOCKOCTH https://m.eds00.ru/635c5087
29 Teopema o0 psIMOM NTEPIIEHANKYISIPHON bubnmnorexka HOK
IIJIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsiMOi TEPIIEHAUKYISIPHON bubnmoreka [JOK

IIJIOCKOCTH

https://m.edsoo0.ru/7d18834b
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[lepnienquKymsip U HAKJIOHHBIE: PACCTOSIHUE

31 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT bubmmorera LOK
<A P https://m.eds00.ru/33¢477d3
PSIMOM 70 TJIOCKOCTH
[lepnienquKymsip U HAKJIOHHBIE: PACCTOSIHUE
32 oT IT)quI/I oynnrc))cKocm aCCTOSII)HI/Ie oT bubmmorera LOK
N A -P https://m.edsoo.ru/66fefadd
MPsIMOM /10 TIJIOCKOCTH
[leprieHAUKYNSAp U HAKIOHHBIE: PACCTOSHUE
33 oT IT)quIil oynnrc))cxocm aCCTo;II)Hne oT bubmmorexa LOK
. A P https://m.edsoo.ru/asb7b8e3
MPSIMO# /10 TIIIOCKOCTH
[leprieHaUKYNIAp ¥ HAKIOHHBIE: PACCTOSTHUE
34 oT IT)quIfI[ OyHJ'II(;CKOCTI/I aCCTOSII)HI/Ie oT bubmmorexa [JOK
. A P https://m.edsoo.ru/dbee22bc
IPSIMOM 70 TUIOCKOCTH
35 VYriibl B IPOCTPAHCTBE: YIOJl MEXAY MPAMOI bubnuorexa [HOK
U IIJIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbIN yroj, TUHEHHBINA yroi bubnuoreka [JOK
JIBYTPAHHOI'O yIJIa https://m.edsoo.ru/5faOb3ce
37 JIByrpaHHbIi yroj, TUHEHHBINA yroi bubmuoreka [JOK
JIBYTPAHHOI'O yIJla https://m.edsoo.ru/c7c777ed
38 IlepnieHAUKYISAPHOCTD MIIOCKOCTEN: MPU3HAK bubmuotexa [JOK
NEPIEHANKYJIAPHOCTH ABYX IIJIOCKOCTEU https://m.edsoo.ru/ec3e2da3
39 [leprnieHAUKYISIPHOCTD MIIOCKOCTEHN: TPU3HAK bubmuoreka [JOK
MEPIECHINKYJISIPHOCTH ABYX IMIOCKOCTEN https://m.edsoo.ru/ed9e2a8e
40 [MepneHIUKYISIPHOCTD MIOCKOCTEN: TIPU3HAK bubnmoreka [JOK
MEPIEHINKYISIPHOCTH JBYX IIOCKOCTEN https://m.edsoo.ru/ba75dc57
41 Teopema o0 TpEX NepHEHAUKYIAPAX Bubmmorexa [IOK
P P PHEHAMEYILP https://m.edsoo.ru/e4972cdc
N bubmuorexa [{OK
42 Teopema o Tpéx nepneHAuKyIsIpax

https://m.edso0.ru/52188a7d
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bu6nuoreka [IOK

43 Teopea 0 TpEX meprer iy 1pax https://m.eds00.ru/9f246736
KonTponbnas pabota no remam

44 "IlepneHIUKYISIPHOCTD NMPSAMBIX U bubnmoreka [JOK
mrockocTe" u "Yiibl MEXay NPSAMBIMHU U https://m.edsoo.ru/5b971ef3
IJI0CKOCTSIMU"
[TonaTue MHOTOrpaHHUKA, OCHOBHBIC

45 3JIEMEHTBHl MHOTOTPAHHUKA, BBIITYKIIbIE U bubnnorexka HOK
HEBBIITYKJIble MHOTOTPAHHUKH; Pa3BEPTKA https://m.edso0.ru/2d24e873
MHOTOTpaHHHKA
[Ipusma: n-yronpHast mpu3Ma; rpaHu 1

46 OCHOBAHMS MIPU3MBI; IPsIMasi 1 HAKJIOHHAS bubnuotexa [HOK
MIPU3MBI; OOKOBAs U MOJIHASI TOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
MIPU3MBI

47 [Tapamtenenunen, TpsIMOYTOJIbHBIN bubnmnorexka HOK
napasuliesIenuIie]l U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuaa: N-yroiapHas nupaMuaa, rpaHu U

48 OCHOBaHHUE MUPaMUIbl; OOKOBas U TOJHAS bubnmnoreka [JOK
IIOBEPXHOCTh NMUPAMU/IbI; IPABWIIBHAS U https://m.edsoo.ru/fblcd0a5
yCeuE€HHas MUpAMUIA
[IpaBusibHBIE MHOTOTPAHHUKU: TTOHSATHE
MPaBUIILHOTO MHOTOIPAHHMKA; TpaBUJIbHAS

49 MpU3Ma U MpaBUIIbHAS MUPAMU/IA; bubmmorexa [JOK

https://m.eds00.ru/074c8865

MpaBUJIbHAS TPEYTOJIbHAS TTUPAMUIA U
MPaBWIBHBIN TeTpasip; KyO
[IpencraBienue o npaBUIbHBIX

50 MHOTOTPaHHHUKaX: OKTa’dap, 10AEKadIp U bubmmorera LOK

https://m.edsoo.ru/a0fddSbf

UKOCa’Ip.

51 CummeTpusi B IPOCTPAHCTBE: CUMMETPUS bubnmoreka [JOK



https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
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OTHOCHUTEIIBHO TOYKH, IPSIMOM, TIJIOCKOCTH.
DJIEeMEHThl CHMMETPHUH B MUPAMHUIAX,
MapaJuIeIenUNeNax, MPaBUIbHBIX
MHOTOTPaHHUKaxX

https://m.edsoo.ru/b9e777d9

Brrunciaenue 31eMeHTOB MHOTI'OI'PpaHHUKOB:

bu6nuoreka [IOK

52
p€6pa, TuaroHanu, yribl https://m.edsoo.ru/6cdbecef
[Tnomane 60KOBOM MOBEPXHOCTHU U MOJHOMN
53 MOBEPXHOCTHU MPSMOM MPU3MBI, IIOIIA/Tb bubnmnoreka [JOK
OCHOBaHUH, TeopeMa 0 OOKOBOM https://m.edsoo.ru/37d84157
MOBEPXHOCTHU MIPSIMON TIPU3MBI
[Tnomans 60KOBOM MOBEPXHOCTH U
54 MOBEPXHOCTU MPABHILHOM MUPaAMUJIBI, bubnmnoreka [JOK
TeopeMa O IuIoua i OOKOBON OBEPXHOCTU https://m.eds00.ru/5603e30b
YCEUEHHOU MUPaMUIbI
55 KonrtponbHas pabora no reme bubmuoreka [JOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
" bubmuoteka [JOK
56 IT
oustie 00 0bbEMe https://m.edsoo.ru/7ad0020b
n bubmuorexa [JOK
57
OOBEM nupamup: https://m.edso00.ru/235171b3
N bubmmorexa [JOK
>8 OOBEM mHpanLet https://m.edsoo.ru/f47dfefd
N bubmmorexa [JOK
59 OObEM mHpai bl https://m.eds00.ru/79¢10312
N bubnuoteka [JOK
60 06
EM TpaMzEL https://m.edsoo.ru/2faadc3f
61 O0BEM IpU3MBI bubmmorexa HOK

https://m.edso00.ru/79853608
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N bubmuorexa [JOK
62 O0BEM mpu3MEI 1 https://m.edsoo.ru/1e053890
N bu6nmoreka [IOK
63 OOBEM mpu3MEI 1 https://m.edsoo.ru/482d3f51
Kontponbnas pabota no reme "OObEMBI bubnmoreka [JOK
64 1
MHOTOTPaHHUKOB" https://m.eds00.ru/28a6573c
[ToBTOpEeHUE, 0600IIEHNE CHCTEMAaTH3 AN
65 sgannii. [loctpoenune ceuennii B 1 Bubmaorexa IIOK
’ p https://m.edso0.ru/098bedad
MHOTOI'PAaHHHUKE
[ToBTOpEeHUE, 0600IIEHNE CHCTEMATH3 AN
3HaHUH. BBIYKCIIEHHE PACCTOSIHUMI: MEXKIY
66 IIBYMS TOYKAMU, OT TOUYKH JIO IPSIMOIA, OT 1 Bubmaorexa IIOK
™ ’ p ’ https://m.edsoo.ru/f7792ba9
TOYKH JI0 TIOCKOCTH, MEXKTY
CKPEIIHUBAIOIIUMUCS TIPSIMBIMU
bubmmoteka [IOK
7 4! 1
6 TOTOBAs KOHTPOILHA padoTa https://m.edsoo.ru/b9146bc0
[ToBTOpeHue, 0600IIEHNE CUCTEMATH3AITUS
3HaHUU. BBIYKCIIEHNE YTIIOB: MEXKIY
68 CKPEIIUBAIOIIUMUCS IPAMBIMH, MEX 1 bubmiorexa LIOK
P Hlv . p ’ y https://m.eds00.ru/56765e8b
MPSIMOM U TNIOCKOCTBIO, IBYTPAHHBIX YTIIOB,
YIJI0B MEXKIY TIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
undppoBbIie
Ne i/ Tema ypoka KouTpoabHubie bp
Bceero oOpa3oBaTe/ibHbIE
padoThI
pecypcbl

1 Cdepa u map: ueHTp, paanyc, Iuamerp; 1 bubnmnoreka [HOK
IIJIOIA b TTOBEPXHOCTH ChEphI https://m.edsoo.ru/0341bc2b
BsanmMHuoe pacrionoxxenue chepsl u

bubmnoreka IIOK
2 TJIOCKOCTH; KacaTellbHas INIOCKOCTh K 1
https://m.edsoo.ru/bed12a43
chepe; iomaab chepsl

3 N3o6paxenue chepsl, mapa Ha 1 bubnmnoreka [HOK
mockocT. CedeHus mapa https://m.edsoo.ru/bc15f7f2
Hunuaapudeckas MOBEPXHOCTb,

4 oOpa3zyromue MUINHIPHIECKOM 1 bubnmnoreka [JOK
ITOBEPXHOCTHU, OCh LIWJIMHIPUIECKON https://m.eds00.ru/6054b8c1l
MTOBEPXHOCTH

WJIMHJIP: OCHOBaHUS U OOKOBas
5 ]l'_IIOBe XHI:)CTB obpa3 asi ¥ OCb; 1 brbmmorexa [TOK
p ’ li yrott . ’ https://m.eds00.ru/188f6216
TUTOIIAb OOKOBO M TIOJTHOM MOBEPXHOCTH
N300paxkeHne NUIMHAPA HA TIIOCKOCTH.

6 Pa3Béprka nununapa. CeueHus MWINHAPA 1 bu6mmoreka [JOK
(TIIOCKOCTHI0, MapalIeIbHON MIN https://m.edsoo.ru/016e25eb
MEPIEeHIUKYIIPHON OCH IIUIUHPA)

Konunueckas moBepxHOCThL, 00pa3yromue
7 KOHUYECKOM HOBCpXHOCTI/I ocf 1/1}1:;) IITHA 1 Bubmmorexa [IOK
. p ’ p https://m.edso00.ru/c94ba09b
KOHUYECKOM MOBEPXHOCTH
8 Konyc: ocHOoBaHuE 1 BepIIMHA, 1 bubnuotexa [JOK
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o0pasyroIasi ¥ OCh; IJIONAlb OOKOBOW U
MIOJIHOM MOBEPXHOCTH

https://m.edsoo0.ru/897dd3b2

VYceu€HHbII KOHYC: 00pa3yromme u

bu6nmoreka [IOK

9 ; 0
BPICOTA; OCHOBATITL 1 DOKOB https://m.eds00.ru/1468bab3
MMOBEPXHOCTh
N3006paxeHune koHyca Ha MIOCKOCTH.

Pa3Béprka konyca. CeueHus KoHyca
10 (TUIOCKOCTBI0, MapauIeIbHON OCHOBAHHUIO bubmmorexa [JOK
- 11ap . ’ https://m.edsoo.ru/Obdelbe8
Y TUTOCKOCTBIO, IPOXO/ISIIEH uepe3
BEPILUHY)

1 KomOunanwms ten BpamieHus u bubnmnoreka [HOK
MHOTOI'PAaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHHK, ONUCAaHHBIA OKOJIO

12 cdepsl; chepa, BIMCaHHAs B bubmmorexa LOK

pBh pa, https://m.eds00.ru/0b136158
MHOTOTPaHHUK WU B TEJIO BPALICHUS
13 [TonsiTue 06 06BéMe. OCHOBHBIC CBOMCTBA bu6mmoreka [IOK
00BEMOB TN https://m.edsoo.ru/26a03fb7
N bubmuorexa [JOK
14 06
DEM THIHHAPA, KOHyCd https://m.edso0.ru/5513d87b
" bubnuotexa [JOK
15 06
BEM LLIapa H ILIOAzK Chepbt https://m.edsoo.ru/d189bde2
[TogoOHbIE TENa B MPOCTPAHCTBE.
16 COOTHOINICHUS MEXTY TLTOIIAISIMHI bubmorexa [TOK
. "y https://m.edsoo.ru/810cfleb
MMOBEPXHOCTEH, 00bEMaMH MOJOOHBIX TEI

17 KonTponbnas pabora no temam "Tena bubmmoreka [JOK

BpamieHus" u "O0bemMbI Ten" https://m.edsoo.ru/4a33a8ab
Bbu6nuoreka LIOK
18 BekTop Ha MJI0CKOCTH U B MPOCTPAHCTBE

https://m.edsoo.ru/5caefclb



https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b

bu6nuoreka [IOK

19 C
FIOWCHHE H BEHTATHE BEKTOPOB https://m.edsoo.ru/23f4f089
20 YMHOXEHHE BEKTOpa Ha YHCIIO bubmorexa LHOK
P https://m.edsoo.ru/dee379eb
Pasnoxxenue BekTopa 1o Tpém
21 HEKOMILUTIaHApHBIM BekTopam. [IpaBuio bubmorexa LHOK
P pam- =P https://m.edsoo.ru/a28fd74e
napasuiefienuneaa
Pemenune 3ama4, CBSI3aHHBIX C
22 MIPUMEHECHHUEM TPABHII JCHCTBUH C bubmorexa LHOK
P P s https://m.edsoo.ru/5a827900
BEKTOpaMH
93 KoopanHaTHO-BEKTOPHBIN METO ITPU bubnnorexka HOK
pPELIEHUH TEOMETPUYECKUX 3a1a4 https://m.edsoo.ru/d3alfe30
[IpssmoyronbHas cucteMa KOOpAUHAT B
24 1} pOCT Zl;{CTBe Koopaunatst ff)eIIiTo a brbmmorexa [TOK
pocTp N ' P pa. https://m.edso0.ru/48db7058
[Tpocreiimme 3amaun B KOOpIUHATAX
o5 VYron mexay Bektopamu. CkansipHOE bubmuotexa [JOK
IIPOU3BEIEHNE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brrunciienue yrioB Mexay MpsSMbIMA U bubmuorexa [JOK
IIJIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
97 Kontponbnas padota o Teme "BekTopsl u bubnmoreka [JOK
KOOPJMHATHI B MPOCTPaHCTBE" https://m.edso00.ru/77c22fc5
[ToBTOpEeHUEe, 06001IIEHNE 1
78 cucreMaTtu3anus 3HaHuil. OCHOBHbIE bubnmoreka [JOK
¢burypsl, ¢pakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPUH
IToBTOpenue, 0600IIIEHNE U
P Hl . bubnuotexa [JOK
29 cucremarusanus 3HaHuii. OCHOBHBIE

¢burypsl, ¢pakThl, TEOPEMBI Kypca

https://m.edsoo.ru/078cd184



https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184

IIaHUMETPUHA

[ToBTOpeHue, 0600IIEHNE U

30 chcTeMaTu3als 3HaHui. 3agaun 1 bubnnorexa LIOK
H - https://m.edso0.ru/7491efe0
TUTAHUMETPUHU H METOJIBI HX PEIICHUS
[ToBTOpeHue, 0600IIEHNE U
31 crcTeMaTu3alus 3HaHui. 3agaun 1 bubnnorexa LIOK
. - Al https://m.edsoo.ru/4dffda97
IUIAHUMETPUHU M METOJIbI MX PEIICHHUS
[ToBTOpEeHME, 0000IIEHNE 1
cucrtemaTusanus 3Hanuii. OCHOBHBIE bu6mmoreka [IOK
32 1
burypsl, GpakThl, TCOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUH
bubnnoreka IIOK
33 " 3] 1
TOTOBAi KOHTPOTIbHAA paboTa https://m.edsoo.ru/ec24dfc2
34 IToBTOpenue, o0o0IIEHNE U 1 bu6mmoreka [JOK
cucTeMaTHu3alusl 3HaHuH https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34



https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KIIACC
Kox .
IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsIeMOro .
o0pa3oBaTe/IbHON MPOIrPaMMBbI CpeHero o01ero 00pasoBanus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBarh NOHATUSAMU: TOUKA, NPsAMasi, INIOCKOCTb
. [IpuMeHsTh aKCMOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX IPU pPEIICHUU
' reOMEeTPHUECKUX 3a]a4
- OmnepupoBaTh MNOHATUSAMH: MApAUIEIbHOCTh U TEPIEHIUKYISIPHOCTh
' HPSIMBIX U IJIOCKOCTEMN
. KnaccupunupoBars B3aMMHOE PacloNOXKEHUE MPSIMBIX U IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: JBYTPAHHBIN yroJjl, TPaHU JBYI'PAHHOTO YIJia,
7.5 peOpo ABYrpaHHOIO yria, JMHEWHBIH yrojl ABYIPaHHOIO yIiia, FpaaycHas
Mepa JIBYTpaHHOIo yria
26 OnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BBIMYKJIbIH U HEBBITYKJIbBII
' MHOTOI'PaHHHK, 3JIEMEHThl MHOTOTPAHHUKA, PABUJIbHBIA MHOTOI'paHHHUK
24 Pacnio3HaBaTh OCHOBHBIE BMJIbI MHOTOTPAHHUKOB (IMpaMuAa, MpU3MA,
' MPSIMOYTOJIBHBIN TTapajuieNenumne, Kyo)
KnaccupunupoBare  MHOTOTpaHHMKH, BbIOMpas  OCHOBaHUS  JJs
- kinaccuukauuu  (BBIMYKJIBIE UM HEBBITYKJIblE  MHOTOI'DAaHHHKH,
' MpaBWIbHBIE MHOTOTPAaHHUKH, TpSMble M  HAKIOHHBIE IPU3MBI,
napaJiesIenumne bl)
29 OnepupoBarb HNOHATUSAMH: ceKymas IIJIOCKOCTB, ceueHue
' MHOTOTPaHHUKOB
210 OOBACHATH  NPUHIMIIBI  TOCTPOCHUS  CEYEHWH  MHOTOIPAaHHHKOB,
' HCIIOJIb3YSl METOJ] CJIEZ0B
211 CtpouTh ce4eHHs MHOTOIPAaHHUKOB METOJIOM CJI€JOB, BBINOJIHATH

(BBIHOCHBIE) TUIOCKHE YEPTEX MU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:




BHJI CBEpPXY, COOKY, CHU3Y

7.12

Pematp 3a1aun Ha HAXOX/IEHUE T€OMETPUUYECKUX BEIUYHH 0 00pasiam
WA aJIrOpuTMaM, MPUMEHSS W3BECTHBIE AHAJUTUYECKUE METOJIbI IpHU
pELIEHUH CTAaHJAPTHBIX MAaTeMaTUYECKUX 3aJad Ha BBIYUCIICHUE
pacCTOAHUN MEXIY IBYMS TOYKAMH, OT TOYKHU 1O NPSAMOM, OT TOYKH JIO

IIJIOCKOCTH, MEXKAY CKPCIMUBAOINMUMHUCA ITPAMBIMHA

7.13

Pemare 3a1aun Ha HaXO0XI€HUE I'€OMETPUUECKUX BEIMUYUH 110 oOpa3nam
WY aIrOpUTMaM, IPUMEHssI W3BECTHBIC AHAIMTHUYECKUE METOAbI IPH
pEeLICHUU CTaHIApPTHBIX MATEMAaTHYECKUX 3a1ad HAa BBIYKMCICHUE YIJIOB
MEXKIy CKPEILIMBAIOIIUMHUCI IPSIMBIMH, MEXAY NPSIMOH U IUIOCKOCTBIO,

MCKAY IMJIIOCKOCTAMHU, IBYI'PAHHBIX YI'JIOB

7.14

7.15

7.16

7.17

7.18

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

MHOI'OrpaHHUKOB

OHepI/IpOBaTB MNOHATHUAMHA: CHMMCTpUS B IIPOCTPAHCTBC, LHCHTP, OCb H

TUIOCKOCTh CHMMETPHUH, LIEHTP, OCh M INIOCKOCTH CHMMETPHUU (DUTYPHI

W3BnekaTth, mpeoOpa3oBbIBATh W HHTEPIPETUPOBATH HHPOPMALHUIO O
IIPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (PUrypax, MpPEACTaBICHHYI Ha
YepTekax U pUCYHKax

[IpumensTs reomerpuueckue (BaxkThl I PELICHUS CTEPEOMETPUUYECKUX
3a/a4, MPEINONArallluX HECKOJIbKO IIAroB pPELICHUs, €CIIA YCIOBHUS
MIPUMEHEHHUS 3a]1aHbl B IBHOU (opMe

[IpuMeHATH mpocTEWIIME NPOrpaMMHBIE CPEICTBA M DIJIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBI ITPHU PCHICHUH CTCPECOMCTPUICCKUX 3a1a1

7.19

7.20

HpI/IBOI[I/ITL MMPpUMEPBI MATCMATHYCCKUX 3aKOHOMepHO0TeI’I B IIpUpOAC U

JKU3HH, paCliO3HABATh MMPOABJICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

[IpuMeHATH MOTydYeHHbIE 3HAHUSI Ha IPAKTHUKE: aHAIM3UPOBATh PealbHbIe
CUTyallud M TPHUMEHATb H3YyYEHHbIE MOHATHS B IIpOLECCe IOMCKa
pelieHus MaTeMaTHYECKU copMyIupOBaHHON pooIeMBl,
MOJIETTMPOBATh peajbHbIE CUTYal[MH Ha S3bIKE T€OMETPUHU, HCCIEA0BATh
IIOCTPOCHHBIE MOJIEIM C UCIOJIb30BAHUEM TI'€OMETPUUYECKUX TNOHATUH U
TeopeM, armapara anredpsl, pemarb NpakTUYeCKUe 3a/1auk, CBA3aHHbIE C

HaXOXJACHUCM I'COMCTPHUICCKUX BCINYNH




11 KIIACC

Kon IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NPOBePsIEMOro .
00pa3oBaTe/IbHO NMPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBaTh NOHITUSIMU: UIMHIPUYECKAsl IOBEPXHOCTH, 00pa3yolne
6.1 WIMHAPUYECKOW TMOBEPXHOCTH, LIMIMHIpP, KOHUYECKas IMOBEPXHOCTb,
' oOpa3yromue KOHMYECKONM  IMOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 PacrioznaBath Tena BpameHus (MUIUHAP, KOHYC, cdepa U map)
6.3 OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHus
6.4 KiaccudumupoBars B3aUMHOE pacmoioKeHHE cPephl U TIOCKOCTH
OnepupoBaTh MOHATUSIMH: [IAPOBOM CETMEHT, OCHOBAaHHUE CETMEHTA,
6.5 BBICOTAa CETMEHTA, IIAPOBOW CIIOW, OCHOBAHWE IIAPOBOTO CIIOSI, BHICOTA
[IApOBOTO CJI0S, IIIAPOBOM CEKTOP
6.6 Bbruncnsate 00bEMBI M IUIOIIAAM TOBEPXHOCTEH Tel BpallleHUs,
' T€OMETPHUECKUX TEII C IPUMEHEHUEM (HOpMYIT
OnepupoBaTh MOHATHSMH: MHOTOTPaHHHUK, BIHMCAaHHBIM B cdepy u
6.7 OINMCAHHBII OKOJIO cdepbl, cepa, BIUCAHHAS B MHOIMOTPAHHUK WIN TEJI0
BpallleHus
68 BbHCHSATE COOTHOIIEHHS MEXAY IUIOHIAASMH TOBEPXHOCTEH H
' 00BbEMaMHU TOJOOHBIX TEIT
6.9 N300paxkaTh m3ydaemble (QUTYpHI OT PYKH M C MPUMEHEHHEM IPOCTHIX
' 4epTEKHBIX UHCTPYMEHTOB
BbImonHATh (BBIHOCHBIC) IUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX
6.10 00bEMHBIX (UTYp: BHUI CBEpPXY, COOKY, CHHM3Y; CTPOUTH CEUCHHS Tel
BpallleHus
W3Brekatb, WHTEPIPETUPOBATH M TPe0Opa3OBbIBaTh WH(GOPMAILIUIO O
6.11 IIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, NpPEICTaBICHHYIO Ha
YepTekax U pUCyHKax
[TpumeHsTh TeoMeTpuuecKrue (PaKThl AJS PEHICHUS] CTEPEOMETPUUECKUX
6.12 3aja4, MPEANOoarailuX HECKOJIBKO IIAaroB PpEIICHHs, €CIU YCIOBHUS
MIPUMEHEHHUS 3aJIaHbI B SIBHOU (hopMe
6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BreimonaaTs ,Z[GI\/'ICTBI/ISI CJIOKCHUSA BCKTOPOB, BBIYUTAHUSA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCIIO, OGBHCHHTB, KakKuMH CBOMCTBaMHU OHH

o0J1amaroT

6.15

HpI/IMeHHTb IIPpaBUJIO MapaJlICICIIUIICaAa IIPHU CII0OKECHUHU BEKTOPOB

6.16

OHCpI/IpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAWHATBI B IIPOCTPAHCTBE,
BEKTOpP, MOAYJIb BEKTOpa, paB€HCTBO BCKTOPOB, KOOPAHWHATBI BCKTOpPA,
yroax MCExKAy  BCKTOpaMu, CKaJIIpHOC  MNPOU3BCACHHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoauts cyMMy BEKTOpOB W IIPOM3BENECHUE BEKTOpa Ha YUCIO, yroi
MEXJly BEKTOpaMH, CKaJIIPHOE IIPOU3BENIEHUE, PACKIaIbIBaTh BEKTOP 1O

JABYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3a,HaBaTB IIJIOCKOCTh YPABHCHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

6.20

Pemarsn HpOCTGfII.HHG reOMCTPpUUYCCKUC 3aJa4ud Ha JIPHMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O METOa

Pemars 3aJa4d Ha A0Ka3aTCJIbCTBO MATCMATHYCCKHX OTHOIIICHUH H
HaXO0XIACHUC I'COMCTPUYCCKUX BCIUMYHH II0 06pa3uaM WK aJITOPpUTMaM,
IMPUMCHAA HU3BCCTHBIC MCTOBI npu pelICHUN CTaHAAPTHBIX

MaTeMaTHYCCKUX 3a1a4

6.21

IIpuMeHATh mpoCTEHIIME NPOrPAMMHBIE CPEICTBA M DJIEKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTEMBI ITPU PECHICHUN CTCPECOMECTPUICCKHUX 3a1a1

6.22

IIpuBOAUTE NMpUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U

JKU3HHU, paCllO3HABATDH IIPOSABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IpuMeHsATh TOJIydeHHbIE 3HAHHUA Ha MpaKTHKE: aHaJIU3UpOBaTh
peasibHble CUTyallUd U TPUMEHSATh H3y4eHHbIE IOHATHSA B IpoIecce
MOUCKAa pELIeHUs MaTeMaTH4eCKu C(HOPMYIUPOBAHHON MpoOIEeMBI,
MOJIEJIMPOBATh pPealibHbIE€ CUTYallMd Ha S3bIKE T€OMETPUH, HCCIIEI0BATh
IIOCTPOECHHBIE MOJENIN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX IMOHATHHI H
TEeopeM, amnmnapara aareopsl, pemarh NpakTUYeCKUe 3aaul, CBSI3aHHBIE C

HaXO0XKXIACHUEM I'COMCTPHUICCKUX BCINYIHNH




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

7.1

1.2

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUSA

I'eomerpus

OcHOBHbBIE TOHATHSI cTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTb, MPOCTPAHCTBO.
[TousiTne 00  aKCMOMATUYECKOM  IOCTPOECHUU  CTEPEOMETPUU:  aKCHOMBI

CTEPEOMETPHUH U CIIEICTBUS U3 HUX

B3anMmHOEe  pacnonokeHHe IpsAMBIX B IIPOCTPAHCTBE:  II€PECEKAIOLIMECH,
napajyieJbHble M CKpeuuBawomuecss npsimbeie. llapamnenbHocTh nOpAMBIX U
IJIOCKOCTEM B IMPOCTPAHCTBE: MapajuIeibHbIE TOpsIMbIE B  MPOCTPAHCTBE,
NapaJyIeIbHOCTh TPEX MPSAMBIX, MAPAUIEIBHOCTh NPSAMOM M IUIOCKOCTU. YTUIBI C
COHAIIPABIICHHBIMU  CTOPOHAMH, YIOJI MEXIYy MNOpsIMBIMA B IPOCTPAHCTBE.
[TapaiienbHOCTh MJIIOCKOCTEN: MapaljiesibHbIE INIOCKOCTH, CBOMCTBA MapajlieIbHbIX
miockocteit. [IpocTeitmme npocTpaHCTBEHHBIE (DUTYpHl Ha IUIOCKOCTH: TETPadp,

Ky'6, mapajiiCJICIutIiCa, IOCTPOCHUEC ceuyeHH I

7.3

7.4

IlepneHquKyISIpHOCTE NPSIMOM M IUIOCKOCTH: NEPHEHAMKYJIAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, IPAMBIE NTapaJUIEIbHbIE U NIEPIEHAUKYIISAPHBIE K INIOCKOCTH, IPU3HAK
NEPHEHAUKYIIIPHOCTH IIPSMOM U INIOCKOCTH, TEOPEMA O NMPAMOMN NEPIEHIUKYISIPHON
IJIOCKOCTH. YTJIBl B IIPOCTPAHCTBE: YIrOl MEXAYy IMpsAMOM H IUIOCKOCTBIO,
JBYI'PaHHBIA yrOJI, JIMHEHMHBIM Yyroia JAByrpaHHoro ymia. Ilepnenguxkymsp u
HAKJIOHHBIC: PACCTOSHHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHHUE OT IPSAMOM 10
IJIOCKOCTH, MPOEKIMs (UIyphl Ha IUIOCKOCTh. [lepneHAuKyIsIpHOCTh MIIOCKOCTEN:
IPU3HAK  [EPIEHIUKYIAPHOCTH  ABYX  IulockocTted. Teopema o  Tpéx
NEePNEHANKYIIAPAX

IloHsiTHE MHOTOIpDAaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHHKA, BBIITYKJbIE H
HEBBIIIYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHororpaHHuka. [Ipusma: Nn-yroibHas
npu3Ma, TpaH M OCHOBAaHMS MPU3MBI, IpsAMas U HAKJIOHHas MpU3MbI, OOKOBas U
IIOJIHAs TOBEPXHOCTH Npu3Msbl. [lapauienenure, npsAMOYroJIbHBIN [1apauIeICIIUIIE
u ero cBorctia. [Iupamuaa: N-yrospHast nupamuia, TpaHd U1 OCHOBaHUE MMHUPAMU/IBI,
OOKOBas W IMOJIHAS MMOBEPXHOCTh NMUPAMHU[BI, IPABUIbHAS M yCEUEHHAS MUPaMUAA.
OJeMeHTBl Npu3Mbl W nupamuabl. [IpaBUIBHBIE MHOTOIpDAaHHMKHU: IOHSTHE
[IPaBUJILHOIO MHOIOIPaHHUKA, IIpaBWJIbHAs IIpU3Ma M IPaBWIbHAs IUPAMHUIA,

MpaBWIbHAs TPEYrojbHas MUpaMUAa U IPaBWIbHBINA TeTpasap, Ky0. [lpencrasnenue




7.5

7.6

1.7

O TpPaBWIbHBIX MHOTOTPaHHHUKAaX: OKTa’Ap, IojAeKa’ap u uxocadapyrue CeueHus

IMMPU3MBbI U TUPAMUIBI

CummeTpuss B TPOCTPAHCTBE: CHMMETPHUSI OTHOCUTEIBHO TOYKH, IPSAMO,
IUIOCKOCTH. DJIEMEHTBI CUMMETPUH B MUPAMUJIAX, NTApaUICICIUIIENaX, TPABUIBHBIX

MHOTI'OIrpaHHHUKax

BbluniciieHue 351eMEHTOB MHOTOTPAaHHMKOB: pEOpa, auaroHanu, yrisl. Ilimomans
OOKOBOM IOBEPXHOCTH W IIOJHOMH IIOBEPXHOCTH TNPSAMOHW IpPHU3MBI, IUIOLIA/b
OCHOBaHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTHU MPsIMOH mpu3Mbl. [Tnomans 6okoBoi
IIOBEPXHOCTH M IIOBEPXHOCTH IPABWIBHOM MNUpaMHJbI, TeOpeMa O IUIOLIaau

yceuénHoil nupamuabl. [lonstue 06 06béMe. OObEM NUpPaMUIbI, TPU3IMBI

[TomoOHbIe Tena B mpocTpancTBe. COOTHOIIEHUS MEXK/TY TUIONIAIIMU TIOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TENI

11 KIIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COIePKAHUS

6

I'eomeTpus

6.1

]_II/IJ'II/IHI[pI/I‘ICCKaH IMOBCPXHOCTD, o6pa3y10ume HHHHHI{pH‘IeCKOﬁ IIOBCPXHOCTH, OCb
HHHHHI{pH‘IGCKOﬁ ITOBCPXHOCTH. HI/IJII/IHIIPI OCHOBaHHS M OOKOBas IMOBCPXHOCTD,

o0pa3ymolas 1 0ch, TUIOMIAlb OOKOBOH U MOJTHON MOBEPXHOCTH

6.2

6.3

Konnueckas moBepXHOCTh, 00pa3yrolme KOHUYECKON MMOBEPXHOCTH, OCh M BEPIIIMHA
KOHUYeCcKoi moBepxHOcTH. KoHyc: ocHOBaHME W BeplIMHa, 00pasyromias U OcCh,
ionaab OOKOBOM M TIOTHOM TMOBEPXHOCTH. YCEUEHHBINM KOHYC: oOpasyromiue u

BbICOTA, OCHOBAaHUA 1 OokoBas ITOBEPXHOCTDH

Cdepa u map: nueHtp, paauyc, AMaMeTp, oAb MOBEpXHOCTU cdepbl. BzaumHoe

pacnosoxeHue cgepbl U IMIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUomaib

cepsl

6.4

N300paxenue Ten BpalleHUs Ha II0CKOCTH. Pa3BépTka HMIMHApPa U KOHYCa

6.5

KomOunanmu Ten BpamieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OIHCAHHBINA

OKOJIO C(I)Cpbl, C(pepa, BIIMCAHHAA B MHOT'OI'PAHHUK, UJIW TCJIO BpalliCHUS

6.6

6.7

[Tonstne 00 oO0béMe. OcHOBHBIE cBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Tapayiesienuneaa u ciaeactBus u3 He€. OO0bEM IWIMHApA,

koHnyca. O0BEM mapa u mionaab chepol

HO,I[06HLIC TCIIa B MMPOCTPAHCTBC. CooTtHomeHHs MCKIY iomaasaMu

MMOBEPXHOCTEH, 00bEMaMH MMOJOOHBIX TEI




6.8

Ceuenust nunuHApa (MapajuleIbHO U NEPIEHIUKYJISIPHO OCH), CEUEHUs KOHYca

(mapanienbHOEe OCHOBAHUIO U MPOXOSAIIECE Yepe3 BEPIINHY), CEUCHHS I1apa

6.9

6.10

Bexktop Ha miockoctd u B mpocTpaHcTBe. ClOXKEHHE M BBIUUTAHUE BEKTOPOB.
YMHO)€eHue BeKTopa Ha uucio. Pas3ioxeHune BeKTOopa 1o TPEM HEKOMIUIAHAPHBIM
BekropaMm. IlpaBuno mnapamienenunena. PemeHune 3ajmad, CBA3aHHBIX €

MIPUMEHEHHUEM MTPaBWII JEHUCTBUI ¢ BEKTOpaMHU

[IpssMoyronbHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BeEKTOpA.
[Ipocreitimne 3agaun B KOOpAWMHATaX. YToil Mexay BekTopamu. CkaisipHoe
IMPOU3BCACHUC BCKTOPOB. Breraucnenune YIJIOB MCXKAY HNPAMBIMU M INIOCKOCTAMMH.

KOOp,I[I/IHaTHO'BeKTOpHHﬁ MCTO/ IIpU PCIICHHUU I'COMCTPUYCCKUX 3a1a4




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

Kon
NpoBePsSIeMOro
TpeOoOBaHUS

IIpoBepsiembie TPeOOBAHUS K NMPEIMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/ILHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3zoBaHus

Bnanenue MetogaMu J10Ka3aTeNnbCTB, aITOPUTMAMU PELICHUS 3aa4; YMEHUE
dbopMynmupoBaTh M ONEPUPOBATH MOHATHSAMH: OINpEClIeHuEe, aKCHOMa,
TeopeMa, CJIEICTBUE, CBOMCTBO, IPHU3HAK, OKA3aTEIbCTBO, PAaBHOCHUJIbHBIC
GOpMyIUPOBKY; TMPUMEHATh HUX; yMeHHE (OPMYyIHUpPOBaTh OOpaTHOE U
MIPOTUBOIIOJIOKHOE YTBEPXKICHHUE, MPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI,
UCIIONb30BAaTh  METOJ ~ MaTeMaTH4eCKOW  WHAYKLUU; MIPOBOUTD
JIOKa3aTeJIbHbIC PACCYXKICHUS MPHU PEIICHUHU 3aJ1ay, OLIEHUBATh JIOTHYECKYIO
MPaBWIBHOCTh  PACCYXKICHHI,  YMEHHE  ONEpPUpPOBaTh  MOHATUSIMHU:
MHOECTBO, TMOJAMHOXECTBO, OIEpallid HaJ MHOXECTBaMU;, YMEHHUE
UCIIONIb30BAaTh  TEOPETUKO-MHOXKECTBEHHBIH  ammapar Uil OMHCAHUS
pEaTbHBIX MPOIIECCOB M SIBJICHUN W MPH PEIICHUU 3a7ad, B TOM YHUCIE W3
IpYruX Yy4eOHBIX MPEeIMETOB; YMEHHUE OIEpUpOBaTh MOHATUSAMU: Tpad,
CBSI3HBIN Tpad, JAepeBo, MUK, Tpad Ha IIIOCKOCTH; YMEHHE 3aJaBaTbh M
OMHCHIBATh Tpadbl pa3IHUHBIMH CHOCO0aMHU; HCIONB30BaTh Tpadbl MNpU

pelIeHUH 3a/1a4

YMmenune OINICpHUPOBATE IIOHATUAMMU: HATYpPAJIbHOC YHUCIIO, MOEJIO0C YHCIIO,
CTCIICHb C HCJIbIM IIOKa3aTcJIEM, KOPCHb HaTypaHLHOﬁ CTCIICHU, CTCIICHBL C
panrOHAJIBHBIM ITOKA3aTCJICM, CTCICHL C HGﬁCTBHTGJ’IBHLIM IIOKa3aTecyIeM,
J'IOFapI/I(l)M qucia, CMHYC, KOCMHYC U TAHI'CHC IIPOU3BOJIBHOI'O YUCJIa, OCTATOK
mo MOAYJII0, pallMOHAJIBHOC YHCJIO, HUPPAOUOHAIIBHOC YHCJIO, MHOKECTBA
HAaTypaJbHBIX, LCJIBIX, PAalUOHAJIbHBIX, HGﬁCTBHTCJ’IBHHX YuCCil; YMCHHC
HCIOJIB30BAaTh IIPU3HAKU OCIUMOCTH, HauMEHBIIHI O6IJ.IPII>1 JACINUTCIIb H
HaMMCHBIIICC 0611166 KpaTHOE, aJIrOpuT™M EBKJ’II/I}Ia Inpu pCUICHUM 3anaady;
3HAKOMCTBO C pa3JIMYHBIMU MMO3UIUOHHBIMU CUCTEMAMU CHUCIICHUS, YMCHUC
BBIIIOJIHATh BBIYMCIICHUE 3HAUCHUM H npe06pa303aHI/Is{ BI)Ipa}KeHI/Iﬁ Cco
CTCIICHAMHU U JIOFapI/I(I)MaMI/I, Hp606pa3OBaHI/I5{ I[pO6HO-pa]_[I/IOHaJIBHLIX
BBIpa}KeHI/Iﬁ; YMCHHUE OICpHUPOBATH IMOHATHAMH: IIOCICAOBATCIbHOCTD,

apudMeTHuecKasi MpOrpeccHsi, reoMeTphuuecKass Imporpeccusi, O0eCKOHEYHO




yOBbIBaro1ast reoMeTpuyecKkas nporpeccus; yMEHHE 3aJjaBaTh
MOCJIEIOBATEILHOCTH, B TOM YHCJIE C MOMOINBIO PEKYPPEHTHBIX (hopmyi;
yYMEHHUE ONEpUpPOBATh MOHITUAMHU: KOMIUIEKCHOE 4YMCJO, CONpPSHKEHHBIC
KOMILJICKCHBIE YHCJIa, MOAYJIb M apryMEHT KOMIUIEKCHOTO dYHcia, (opma
3allUCH KOMIUIEKCHBIX 4YHcen (TeoMeTpuyecKasl, TPUTOHOMETpUYecKas U
anreOpanyeckas); yMETb HPOHM3BOIUTH apu(METHUECKHE JCUCTBUS C
KOMIUIEKCHBIMH ~ YUCJIaMH;  NPUBOJUTH  NPUMEPbl  HUCIOJIb30BAaHUS
KOMIUIEKCHBIX YHCEN; ONEpUpOBaTh MOHATUSAMHU: MaTpuma 2x2 u 3x3,

OnpeaAcCIMTECIIb MaTPHUIIbI, FCOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIINTEIIA

YMeHHue OonepupoBaTh TOHSATHSAMH: pPallMOHANBHBIC, HPPAlUOHAIBHEIC,
NoKa3aTebHbIC, CTENEHHbIE, JOrapu(pMHUUYECKHe, TPUTOHOMETPHUIECKUE
YpaBHEHHsI U HEPABEHCTBA, MX CHUCTEMbI, YMEHUE ONEPUPOBATH MOHATHIMHU:
TOXKAECTBO, TOXIECTBEHHOE IpeoOpa3oBaHKe, ypaBHEHUE, HEPABEHCTBO,
CUCTeMa ypaBHEHHH W  HEPAaBEHCTB, PAaBHOCHIBHOCTh  YpPaBHEHHIA,
HEPaBEHCTB M CUCTEM; YMEHHE pellaTh YPaBHEHHsI, HEPABCHCTBA U CUCTEMBI
C TIOMOIIBI0 pa3IMYHBIX MPUEMOB; pelIaTh YpaBHEHHS, HEPABCHCTBA U
CHCTEMBI C ITapaMeTpOM; IPUMEHSTh ypaBHEHHUs, HEPABEHCTBA, UX CHCTEMBI
JUIA pEIICHUS MaTeMaTHUYeCKUX 3aJad M 3a7ad U3 pa3iMyHbIX oOyiacten

HayKU U PEAIbHOU KU3HU

YMeHue onepupoBarh MOHATHAMH: (QYHKOUSA, UYETHOCTh (DYHKIHH,
HNEPUOJIMYHOCT  (PYHKIIUH, OIPAaHUYEHHOCTh (YHKIHH, MOHOTOHHOCTh
(GyHKIMHM, 3KCTpeMyM (QYHKIMM, HauOoOJblllee W HauMEHbIIee 3HaueHUs
(GyHKIMU Ha NPOMEXYTKE, HeNpepblBHAs (YHKIMS, aCUMITOTHI Tpaduka
GyHKIMM, TiepBasi U BTOpas MPOU3BOJAHAS (YHKIMHM, T€OMETPUUYECKUN U
¢u3nueckuif  cMbICI  MPOU3BOAHOM, IepBooOpasHas, OINpeaeTIEHHBIN
MHTETpall; yYMEHHME HaxOIuThb AacCUMITOTHl Tpaduka (YHKIUHU; yMEHHE
BBIUNCIIATh IPOU3BOJHBIE CYMMBI, IIPOU3BENCHNUS, YACTHOIO U KOMIIO3ULIUN
GyHKIMA, HAXOIUTh YpaBHEHUE KacaTelIbHOW K rpaduKky QyHKIIMH; YMEHHE
HaXO/UTh NPOU3BOJHBIE 3JIEMEHTApHBIX (QYHKIUI; YMEHHME HCIOJIb30BaTh
MIPOM3BOJHYIO JJIsl HUCcienoBaHus (QYHKIUI, HAXOAWUTh HaumOOJbIINE U
HalMEHbIIME 3HAa4YeHUd (YHKIMHA; CTPOUTh TpaUKH MHOTOYICHOB C
UCIIOJIb30BaHUWEM  ammapaTa MaTeMaTH4YeCKOro aHajau3a; IPHUMEHSTh
IIPOU3BOJIHYIO U HAXOXIECHUS HAWIydlIero pEIIeHHs B NPUKIAIHBIX, B
TOM YHCJIE COLMAIbHO-3KOHOMMYECKHUX M (PM3MUYECKUX 3aJadyax; HaXOIUTb
wiomaan U o0bEMBI (UTY € MOMOUIBIO WHTErpajia; MPUBOAUTH MPUMEPHI

MaTeMaTUYeCKOro MOJEIHUPOBaHUS C TOMOUIbIO AU pepeHInanbHbIX




YpaBHEHHI

YMeHue ornepupoBaTh MOHATUSAMHU: Tpadhuk (GyHKIHMHM, oOpaTHas (QyHKIHS,
KOMMO3UIMs (DyHKIMHA, JUHeWHas (yHKOUS, KBaapaTuyHas (QyHKIHA,
paumoHanbHas (QYHKOMS, CTENeHHas (YHKIUS, TPUTOHOMETPHUYCCKHE
¢ynkuuu, oOpaTHble TPUTOHOMETpUYECKHE (YHKIMM, TOKa3aTeldbHas |
aorapupmuueckas (GYHKIUH, YyMEHHE CTPOMTHh Tpaduku H3y4EeHHBIX
(GyHKUNH, BBIMONHATE MpeoOpa3oBaHus rpadukoB QyHKIUH, UCIIONb30BATh
rpaduku U N3y4eHUs IPOLECCOB U 3aBUCUMOCTEH, IPU PEIICHUH 3a1a4 U3
Ipyrux y4eOHBIX TPEJAMETOB M 3a/Jad M3 pPEaTbHOH >KU3HH, BBIPAXKAThH
dopMynamMu 3aBUCHMOCTH MEXIy BEIMYMHAMH; HCIOJIH30BaTh CBOWCTBA U
rpaduku  GYHKIUN A7 pelieHus YpaBHEHWI, HEPABEHCTB W 3a7ad ¢
napaMeTpamu; H300pakaTb Ha KOOPAWHATHOW IUIOCKOCTH MHOKECTBA

pELIEHNI YpaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHue pemiarb TEKCTOBbIE 3aJaud pa3HbIX THUMIOB (B TOM 4MCIE Ha
IpPOLIEHTHI, J0JM M YacTd, Ha JABMXKEHHE, paboTy, CTOMMOCTb TOBapOB U
yCIIyT, HAJlOTH, 3a/a4d W3 o0JacTU YIpaBJIEHUS JIMYHBIMU M CEMEHHBIMU
(¢buHaHCAMM); COCTABIIATh BBIPAKEHUS, YPAaBHEHUS, HEPAaBEHCTBA U HX
CUCTEMBI II0 YCIIOBUIO 3aJa4d, HCCIEN0BaTh IIOJIyYCHHOE DEIICHUE U
OLIEHUBATh IMPaBAONOJOOHOCTh PE3YJbTAaTOB; YMEHHE MOJIEIUPOBATh
peanbHbBlE CHUTyallUH HA S3bIKE MATEMATHKH; COCTAaBIATH BBIPAKCHUS,
YpaBHEHUs, HEPABEHCTBA U MX CUCTEMBI IO YCIIOBUIO 3a/1a4d, UCCIEAOBATh
IOCTPOCHHBIE ~ MOJEIM €  KCIOJB30BaHHMEM  ammapara  anredpsl,

UHTEPHPETUPOBATH MOJIYYEHHBIA Pe3yJIbTaT

YMeHue onepupoBaTh MOHATHSAMH: cperHee apupMeTHyeckoe, MeauaHa,
HauOoJbIlllee M HAauMEHbIIEe 3HAYCHMs, pa3Max, AMUCIEPCHs, CTaHIapTHOE
OTKJIOHEHHE 4YHCIIOBOTO Habopa; yMEHHE H3BIIEKAaThb, HHTEPIPETHPOBATH
uHpOpMalKIO, MPEACTaBIEHHYI0 B TabiuIax, Ha JuarpamMmax, rpadpukax,
OTPAKAIOIIYI0 CBOWMCTBA PEAIBHBIX IPOLECCOB M SIBICHUH; IMPEACTABITH
uHpOpMALMIO € TOMOUIbIO TaONIMIl M JUarpaMM;  HCCIENO0BaTh
CTaTHUCTUYECKUE JaHHbIE, B TOM YHCIE C IMPUMEHEHHEM TrpapuuecKux
METO/IOB U AJIEKTPOHHBIX CPEACTB; IpaMuyecKyd HCCIEI0BAaTh COBMECTHBIE
HaOJI0ICHNUS C TOMOIIBIO JarpaMM pacCeUBaHUs U JMHEHHON perpeccun

YMeHue onepupoBaTh MOHATUAMU: CIyYalHbBIN OMBIT U CIy4yailHoe coObITHE,

BCPOATHOCTH CJ'Iy‘IElfIHOFO COGBITI/IH; YMCHHEC BBIYHUCIATL BCPOATHOCTL C

HCIIOJIb30BaHUEM IpapUuecKuX METOJI0B; MPUMEHTH (DOPMYIIbI CIOKEHUS U




YMHOXEHHUSI BEpPOATHOCTEH, (OpPMyTy TIOIHOW BEpOSTHOCTH, (opmyry
bepuymnnn, komOuHaTopHble (PakThl U (HOPMYJIBI; OLEHHBATH BEPOSTHOCTH
peanbHBIX COOBITHI; YMEHHE ONEPHPOBaTh MOHATHAMHU: CIydailHas
BEJINUMHA, DPACHPE/IEICHUE BEPOSATHOCTEH, MaTeMaTH4YeCcKOe OKUAaHUE,
JMCIIEPCHsT W CTaHAApPTHOE OTKIOHEHUE CIIyYailHOM BeNWYMHBI, (YHKIHH
pacnpesneneHuss M IUIOTHOCTH  PaBHOMEPHOrO, IOKA3aTEIbHOTO U
HOPMAJIBHOTO PAcIpeieNieHHd; YMEHHUE HCIIOIb30BaTh CBOWCTBA M3YYCHHBIX
pacripesielieHuil JUIsl pelieHusl 3a/1ad; 3HAKOMCTBO C TOHSATHSMH: 3aKOH
OOJBIINX YHCEN, METO/BI BHIOOPOYHBIX HCCIEIOBAHUM; YMEHUE MPUBOIUTH
OpUMEpbl  MPOSBICHHUS 3aKOHAa OONBIIMX YHCET B MPHUPOJHBIX U
OOIECTBEHHBIX SIBJICHUIX; YMEHHE OIEPUPOBATH IOHATHUSAMH: COUYCTAaHHE,
IepeCTaHOBKA, YHMCIO COYETaHUl, YMCIO NMEepecTaHoBOK; OMHOM HpIOTOHA;
yYMEHHE MPHUMEHSITh KOMOWHATOPHBIC (DAKTHI U PACCYXKICHUS U PEILCHHUS
3aja4; OLIGHUBATh BEPOSTHOCTH  PEAIBHBIX  COOBITHH;  COCTaBIATH

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘IGHHBIfI pe3yiabTar

YMeHue  onepupoBarb — IOHATHUSAMM:  TOYKA, IpsAMas,  ILIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA YTJIA, IJIOCKUI YroJ, JBYTPaHHbBINA
Yroj, TPEXTPAaHHBIN YroJl, CKPEUIMBAOIIUECS MpsIMbIE, MapajuleIbHOCTh U
NEPNCHAUKYIIAPHOCTh NPAMBIX U HJIOCKOCTCI\/JI, Yroia MCxay MnpaMbIMH, YIoOJl
MEXAY NPSMON U IJIOCKOCTBIO, YIOJl MEXAY IUIOCKOCTSMH, PACCTOSHUE OT
TOYKH OO0 ITINIOCKOCTH, PACCTOAHUC MCKAY MNPSAMBIMH, PACCTOAHUC MCKIAY
IUIOCKOCTSIMU; YMEHHUE UCIIOJIB30BaTh IPU PELICHUM 3a7a4 HW3y4YCHHbIE
(GakThl U TEOpeMbl IJIAHUMETPUHU; YMEHHE OLIEHMBATh pPa3Mepbl OOBEKTOB
OKpYXKarollero MHUpa; CTPOUTH MATEMATHYECKUE MOJEIU C IOMOIIBIO
TCOMETPHUICCKUX MOHATHH H BCJIIMYMH, peIIaTb CBA3aHHBIC C HUMH

MPAKTUYCCKUC 3aJa9r
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VYMeHue omnepupoBaTh MOHATUAMU: IUIOWAAb (GUTYpBl, 00BEM (QUIypHI,
MHOTOTPaHHUK, TPaBUIIbHBIII MHOTOTPAaHHUK, CEYEHHE MHOTOTpaHHMKa, KYyO,
napajjenenunes, npusMa, nupaMuzaa, Gurypa u MOBEPXHOCTb BpalleHMS,
HWIMHJP, KOHYC, miap, cdepa, muomans chepsl, MIomags MOBEPXHOCTU
NUpPaMUJIbl, MPU3MBI, KOHYyCa, LWIMHApPA, 00bEM Kyba, MPSIMOYroOJIbHOTO
napajuiefienunena, NOUpPaMHIbl, MPU3MBIL, IWIMHIpa, KOHyca, IIapa,
pa3BEpPTKa MOBEPXHOCTH, CEYEHMsI KOHYCa M IWIMHJIPA, MMAPAJJICIbHBIE OCH
WJIM OCHOBAHMIO, CEYEHHE 1I1apa, TUIOCKOCTb, Kacaromascs chepsl, WIHHIPA,
KOHyCa, yMEHHE CTPOUTh CEUYEHHE MHOIOTpaHHMKa, M300paxkaTh

MHOTI'OI'paHHUKH, (bl/IprI)I U TOBCPXHOCTHU BpalllCHHsA, UX CCUCHUSA, B TOM




11

12

YHUCJIE C TOMOIUBIO DJIEKTPOHHBIX CPEICTB; YMEHHE IPHUMEHATH CBOMCTBA
TreOMETPUYECKUX (UTYp, CAMOCTOATENBHO (OPMYIMPOBATH ONpPEACTICHUS
u3ydyaeMbIX (UIyp, BBIJBUIAaTh THUIIOTE3bl O CBOMCTBAX M IPHU3HAKAX
reoMeTpuueckux Quryp, OOOCHOBBIBATH WJIM OIPOBEpraTh HX; YMEHHE
HIPOBOJUTH KJIACCU(PUKALMIO (PUTYp 1O PAa3IUYHBIM MPU3HAKAM, BBINOJIHAThH

HCO6XOI[I/IMBI€ AOHNOJHHUTCIBbHBIC ITIOCTPOCHUA

YMeHue  onepupoBaTh  MOHATHSAMM:  JIBUKEHHE B INPOCTPAHCTBE,
napajjieNIbHbli MEepeHOC, CUMMETpUsS Ha IUIOCKOCTM M B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue MMOA00Ms, TOAOOHBIE (QUIYpBI; YMEHHE
pacrio3HaBaTh pPaBHbIE U I0A00HBIE (GUIYphl, B TOM 4YHCIE B IPUPOAE,
HCKYCCTBE, apXHUTEKType; MCIOJIb30BaTh I'€OMETPHUECKUE OTHOLICHHS TPH
peLIeHUH 33/1a4; HaXOJUTh I'€OMETPUYECKHE BEIMYUHBI (AJIUHA, YIOJI,
ioniaib, 00bEM) MpHU PEIICHUN 334a4 U3 JPYTUX Y4€OHBIX MPEAMETOB U U3
peasbHOM JKU3HU; YMEHHE BBIYUCIATH M€OMETPUYECKHE BEJIMYMHBI (AJIUHA,
yroj, IUIOMAAb, OOBEM, IJIOMIATL MOBEPXHOCTH), HCIIONB3YS H3Y4YCHHBIC
dopMynbl M METOAbI, B TOM YHCIE: IUIOUIAJb IOBEPXHOCTH IHUPAMHJIBL,
MIPU3MBI, KOHYCa, [IWJINHJIPA, IUIoMaas chepbl; 00bEM KyOa, MPsSIMOYTroJILHOTO
napajulelenunesa, MUpaMuIbl, IpU3Mbl, LUIMHIpPA, KOHYca, 11apa; yMEHHe
HAXOJUTh OTHOIIEHHE 00BEMOB MOOOHBIX HUTYP

YMeHne onepupoBaTh MOHATHAMHU: TPSMOYTOJIbHAS CHCTEMa KOOPIWHAT,
BEKTOp, KOOPJHMHATHI TOYKH, KOOPIMHATBl BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpa Ha WYHWCIO, pa3joKEeHHWe BeKTopa Mo 0asucy,
CKalsIpHOE IPOU3BEJCHHUE, BEKTOPHOE MPOM3BEACHUE, YIrol MEXAy
BEKTOpaMH; YMEHHUE HCIOJIb30BaTh BEKTOPHBIA W KOOPIUHATHBIA METO IS

pelmiCHus TCOMETPUUCCKHUX 3a/ldad U 3aa4 APYyIrux y‘Ie6HBIX npeaAMeTOB
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YMeHne BbIOMpaTh MOAXOMAIIMNA METOH IS PEIIeHUs 3a/Jaud; MOHUMaHue
3HAYUMOCTH MAaT€MaTUKU B W3YYCHHHM TPUPOJHBIX U OOIIECTBEHHBIX
IIPOLIECCOB M SIBJICHMH; YMEHHE paclo3HaBaTh MPOSIBICHUE 3aKOHOB
MaTeMaTUKUd B HMCKYCCTBE, YMEHHE MPUBOAHUTH MPUMEPHl MaTEMaTHUYECKHX

OTKPBITHI POCCUICKON U MUPOBOW MaTeMaTHYECKOW HAYKH




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

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

Koxn
1 Yucna v BBIYKCICHUS
11 Harypanbnsie u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCEI
19 Panyonanenple uuciaa. OOBIKHOBEHHbIE U JAECATHYHBIE JpoOH, IPOLIEHTHI,
' 0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuil KOpeHb HATYpaJIbHON cTeneHu. JeHCTBHS ¢ apuMETHUYECKUMH
' KOpPHSIMU HaTypaJlbHOW CTETIEHU
14 Crenensb ¢ 1iensIM nokaszareneM. CTeneHb ¢ paluoHaIbHBIM MoKazareseM. CBoiicTBa
' CTETICHU
. CuHyc, KOCHHYC W TaHT€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHbie U HaTypaIbHbIE JOrapu(MbI
JeiictBuTtenpHble 4yncia. ApupMeTHUECKHEe Onepaluu ¢  JeHCTBUTENIbHBIMU
1.7 yrcnamu. [IpubmmkEHHBIE BEIYMCIICHUS, TPABUIIa OKPYTJICHHUS, IPUKUIKA M 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 TpuroHomerpuieckue ypaBHeHUs
2.4 [Toka3zarenbHble U TOrapupMUUIECKHe ypaBHEHUS
2.5 Llenblie 1 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 WppannonanbHble HepaBEeHCTBA
2.7 [Toxa3zaTenbHble U JOrapupMUUECKIE HEPABEHCTBA
2.8 Tpuronomerpudeckue HepaBEHCTBA
2.9 CucreMbl U COBOKYITHOCTH YpaBHEHU U HEPABEHCTB
2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuia cuctembl TMHEWHBIX ypaBHEeHUN. OnpeaenuTenb MaTpUIIbl




DOyHKINUK U TpaPUKH

OyHKIU, cnocoObl 3amanus (QyHkiuu. ['paduk (yakmuu. B3zanmao oOpaTHBIC

3 ¢ynkunu. YétHeie n HeuéTHbIe pyHKuMU. [lepruogumueckue GpyHKIIHI
OO6nactp ompeneneHUss W MHOXKECTBO 3HaueHWH QyHkiuu. Hymum ¢ysknum.
39 [TpomexxyTkn  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTM  (DYHKIIMH.
MakcumymMbl ¥ MHHUMYMBI ¢GyHKuud. Hambonblnee W HauMeHbIlee 3HAYEHUE
(GYHKLHHU Ha IPOMEKYTKE
33 CrenenHas (yHKUMS C HaTypaJbHbIM M IeJdbIM Iokas3areneMm. E€ cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuieckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [ToxazaTenpHas u orapudmudeckas GyHKIIMH, KX CBOWCTBA U IpaduKu
36 Touku paspeiBa. AcumntoTsl TpadukoB ¢yHkiuil. CsoiicTBa  (yHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATEILHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyia CII0KHBIX MPOLIEHTOB
4 Hauana matemaTnyeckoro aHaausa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIE FI€MEHTAPHBIX (YHKIIUN
[IpumeHeHne NPOU3BOAHON K MCCIEIOBAHUIO (QYHKUMH Ha MOHOTOHHOCTh U
4.2 OKCTpeMyMbl. HaxoskaeHne HauOONbIIer0o M HauMEHBIIETr0 3HA4eHUs (PYHKIUU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTterpan
5 MHoxecTBa 1 JIOTHKA
5.1 MHoecTBO, onepalnuu HajJ MHOKecTBaMu. J[narpaMMel Disiepa — BeHHa
5.2 Jloruka
6 BeposITHOCTh M cTaTUCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepositHOCTB
6.3 KombunaTopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u NOBEpXHOCTH BPALICHUS
7.5 KoopauHaTsl 1 BEKTOpBI




YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

* Maremaruka: anredpa v Hadajga MaTEMaTUYECKOTO aHaIN3a, TEOMETPHSL.
I'eometpus: 10-11 kmaccel: 6a30BbIN U YIIIyOJCHHBIH YPOBHU: YUCOHHK /
Artanacsu JI.C., byry3os B.®., Kagomuies C.b. u apyrue, 12 — e uzn. Mockaa:
[Tpoceemenune, 2024

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1) MaTtemaruka: anreOpa 1 Hayajia MaTeMaTHYECKOTO aHAJIN3a, TEOMETPHSL.
'eomerpust: 10-11 xmaccel: 6a30BbIi U yIITyOJICHHBIH YPOBHU: YISOHUK /
Artanacsa JI.C., byry3oB B.®., Kanomies C.b. u npyrue, 12 — e u3a. Mocksa:
[Tpoceemenne, 2024

2) Pabouas tetpanp 10 knacc. FO. A. I'naskos, U. U. FOqunHa, B.®. byTy308B.
Mockaa. ITpocsemienue. 2022

3) Uuenckas M. A. I'eomerpust. CamocrosiTenbHbie padoThl. 10 Kiacc.
Mockaa. [Ipocsemenne. 2018

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

http://school-collection.edu.ru
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