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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
rOCy/IapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAApTa CPEAHEro o0IIero 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,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO MW ITO3HABATEIIBHOTO pPAa3BUTHUSA
JUYHOCTH 00YJarOITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOyUYEHHUS T'€OMETPHH B HAIMPABICHWU JIHUYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (opMUpPOBaHUS (YHKUHOHATBHOM MaTEeMaTUYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEJICTaBICHUNA O CYIIHOCTH M IMPOUCXOKICHUH TC€OMETPHUUYECKUX
abcTpakiuii, COOTHOIICHUH pPeaJbHOTO0 WM WACAaTbHOTO, 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 MBIIUJICHUSI, HEOOXOAMMBIX JUIsl aJanTaliyd B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcs OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmiero oOpa3oBaHUs, TaK Kak OOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JTUCITUTIIMH €CTECTBEHHO-HAYYHOUM HANPaBIEHHOCTH, TaK U 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]ad e€CTECTBEHHO-
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 YCIOBHUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXXEHHUSI OKPYXAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENbHOCTH. OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSAET pa3Hble BUABI Y4E€OHOM U TPYIOBON N1E€ATEIHLHOCTH,
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SBJIIETCSI OJHUM W3 TPO(PECCHOHAIBHO BAXKHBIX KA4YEeCTB, 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 06a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUIHBIX T€OMETPUH, BO3MOKHOCTH YCIIEITHOTO MPOJIOJKEHUsT 00pa30BaHus
MO CTEIMAIBHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomMeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HAYCHA IS
OOyYarOIMXCsS CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHUH
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obpa3om, 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
r1y0OKO, €cii B JajbHEWIIEM 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 (opmupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOM

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 OKPY>KAIOIIETO 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 (opMupoBaHHME yMEHHUS OINEPUPOBATH OCHOBHBIMHU TIOHATHSIMH 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 COJICP’KaHUEM;

e pa3BUTHE  HWHTCIUIGKTYyaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OoOy4JarommMxcs, IMO3HABATEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
yYMEHUM, KpUTUYHOCTH MBIIICHHUS;
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e (dopmupoBaHuE (YHKIIMOHATIEHOM I'PaMOTHOCTH, pENeBaHTHOMN
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB MW 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
MHTYUTUBHOTO MO3HAHUS, U ONPEAeIEHHBIM 00pa30M OpraHu3oBaHHasi padoTa HaJl
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4YEHUs, 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 M  3aJad Ha  ONEpUPOBAHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIepUpOBaHUE O00pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHUS.

OcHoBHbIE copeprkarelibHble TuHUN Kypca «['eomerpum» B 1011 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
0o0ydeHHUs Ha YPOBHE CPEIHEr0 00IIero 00Opa3oBaHMS.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€HHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATENLHO U MOCTYIATEIBHO, C
COOJIIOICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKUX MPEICTaBICHUNA OOYy4aroluXcs, pacuIupsis U
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenne reomerpumn orBoautcs 2 4aca B Henemo B 10 kimacce u 1 gac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.
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COAEPXKXAHHUE YYEBHOI' O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTD,
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
IJIOCKOCTE 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 IIOCKOCTH, 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 MHOTOTPAHHUKU; pa3BEPTKa MHOTOrpaHHukKa. [Ipu3ma: n-yronpHas
MpU3Ma; IpaHu U OCHOBAHUS MPU3MBbIL; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuielienunes U ero cBorcta. llupamupa: n-yronpHas nupamujaa, 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
teTpadp; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTadIp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMHU/IBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOYKH, MPSIMOU,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, HNapajuielenunenax,
MPaBWIbHBIX MHOTOTPAHHUKAX.
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BblunciieHre SJIE€MEHTOB MHOTOTPAaHHUKOB: péEOpa, AMAroHald, YTJIbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU MPABUIBLHON MHUPaAMUJIBL,
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
BEpIIIMHA KOHUYECKOM moBepxHOCTU. KoHyC: ocHOBaHME U BepilinHa, 00pa3yronias
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.
B3auMHuoe pacrnionoxenue chepbl U IIIOCKOCTH; KacaTellbHasl TIOCKOCTh 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.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMH
MOBEPXHOCTEHN, 00BEMaMU MOJOOHBIX TEN.

Ceuenus mwiMHIpa (TapaJyIelbHO W TNEPHEHAMKYJISIPHO OCH), CEUCHHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha miockocTH U B npocTpancTBe. CI0XKEHUE U BHIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwio mnapamnenenunena. PelieHwe 3amay, CBSI3aHHBIX €
IIPUMEHEHUEM TIpaBUJI JACUCTBHM C Bekropamu. lIpsaMoyronpHas cucrema
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KOOpaMHAT B mpoctpaHcTBe. KoopamHatel Bektopa. lIpocreiimme 3amadn B
KOOpJIMHATax. YTon Mexay BekropaMu. CKalsipHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.
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INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHHUSI MPOrPAaMMbl Y4EOHOTO TMpeaMeETa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHWS PA3IUYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUHU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IIaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTHU, YBAKECHHUS 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.
JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS:
OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;

C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U JIESATEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOEHUE YCTOMYMBOrO OYyAYIIETrO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCIIPUAMYHMBOCTBIO K MATEMAaTHYECKUM aCIIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

Pu3nyeckoe BOCIUTAHUE:

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); (bu3nYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CIIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
paznuuHbIM  cepam  mpodecCHOHANTBHON  JIEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSIMH, YMEHHEM COBEPIIATh OCO3HAHHBIN BBHIOOP
Oynymelr mnpodeccnrn W Ppeamu30BBIBATh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,

[okyMeHT co3aaH B 3nekTpoHHon chopme. Ne 22 ot 26.08.2025. cnonHutens: MbagynnuH 3.90. r.I’BJTEKTPOHHbIﬁ
CrpaHuua 8 n3 47. CTpaHnua cosgaHa: 26.08.2025 08:14 =¥ TATAPCTAH



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

IKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMUPOBAHHOCTHIO DIKOJIOTHYECKOH KYJIbTYPHI, IMOHUMAHUEM BIUSHUS
COIMAIBHO-DPKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
Cpelbl, OCO3HaHHEeM TJ00adbHOIO  XapakTepa HSKOJOTHYECKHX MpoOIieM;
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(OPMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW JESITeIbHOCTH, ITaroB €€
pa3BUTHS M 3HAYUMOCTH Uil PA3BUTHs I[MBWIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTUKH M MaTEeMaTHYECKOH KyJIbTYpOW KaK CpPEICTBOM TIO3HAHHUS MHPAa;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITEIBHOCTD
WHIMBUyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

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

1)  Vuueepcanvnvie  no3nasamenvHvle  Oelicmsus,  0becnedusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00OYUArOWUXC (0CBOeHUe
Memo008  NO3HAHUA — OKpYHCarwe2o  Mupa;  npumeHenue  J102UYeCcKux,
ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble ornueckue aAefcTBUA:

e BBIABJISTh U XapaKTEPU30BATh CYIICCTBEHHbIE MPU3HAKA MATEMATUIECKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATUAMH, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymHUpoBaTH W MPeoOPa30OBHIBATH  CYKICHHUS:
YTBEPAUTEIBbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YaCTHBIC W OOIIWE;
YCIIOBHEBIC;

e BBIABJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;
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npeasiaraTh ~ KPUTEPUM IS BBISBJICHHS  3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUN (MPSMBIE U OT MIPOTUBHOTO), BBICTPAUBAThH apTyMEHTAITUIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpATH cHOcOoO pelieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASAINIMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eicTBUS:

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 CIUUTAaHUPOBAHHBIN IKCIICPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYIUPOBATH 0OOOIIEHUSI U BBIBOJIBI MO Pe3yIbTaTam
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

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

Pabora ¢ unpopmaunmeii:

e BBIABISATH JACPUIUTH UHGOPMAIINH, JTaHHBIX, HEOOXOIUMBIX IS OTBETA
Ha BOMNIPOC U JJIS PEIICHUS 3a]1a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUPOBaTh MHGOPMAIIHNIO, IPEACTABIATh €€ B Pa3NUYHBIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKH;

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

2) VuueepcanvHvie KOMMYHUKAmMUGHble  Oelicmeus, 0Oecnevusarom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

Oo61enne:
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e BOCOPUHUMATH M (OPMYIHPOBATH CYXKICHUS B COOTBETCTBHUH C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

e B X0Jie 00CYKJeHUs 3aJ]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
KOPPEKTHOU popme popMyIupoBaTh pa3HOIIACHs, CBOM BO3PAKECHHUS,

e IPEICTaBIATb  pE3yJbTaThl  pelIeHHs  3aJayd,  OKCIIEPUMEHTA,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

e IIOHMMAaTh W  HCIOJB30BATh  INPEUMYLIECTBA  KOMAaHJIHOH M
WHIUBUYAIbHOM paOOThI MPU PEIICHUH YYEOHBIX 3a]1a4; IPUHUMATh 1IEJIb
COBMECTHOM JAEATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThI, pacnpeaensaTh BUAbl padoT, JOrOBapUBATHCA, 00CY X AATh MPOLECC
U pe3ynbTat paboThl; 00001IaTh MHEHUS HECKOJIBKUX JIFOJIEH;

e Y4YacTBOBaTh B IPYMIOBBIX (hopMax paboThl (00Cyk1eHUs, OOMEH MHEHHUI,
«MO3TOBbIE€ IITYPMbD» W WHBIE); BBINOJHATH CBOIO 4YacTh paOOThl U
KOOPJIMHUPOBaTh CBOM JIEUCTBHUS C JPYTMMHU YJIEHAMU KOMAaH/IbI;
OLICHMBaTh KauyeCTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) VHueepcanvnvie  pecynamueHbvie Oeticmaus, obecneyusaiom
Gdopmuposarue cMbICI0BbIX YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

e COCTAaBIIAATH IUIaH, AJITOPUTM PELICHUS 3a/1a4H, BBIOMPATh CIOCO0 peleHus
C YU4€TOM UMEIOIIUXCSA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

e BIIQJICTh HaBbIKAMU TIO3HABATEJILHOM pediieKCuM Kak OCO3HaHUS
COBEpIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII THpolecca H
pe3yapTara peleHnss MaTEMaTHIEeCKOM 3a/1a4u;

e TMPEIBUAECTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPU PEIICHUH
3a1a4d, BHOCHUTb KOPPEKTHMBBI B JEATEIIBHOCTH HAa OCHOBE HOBBIX
OOCTOATENIbCTB, TAHHBIX, HAWEHHBIX OUIMOOK, BBISIBJICHHBIX TPYAHOCTEH;
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e OIICHMBATh COOTBETCTBUE pe3yJbTaTa Ied U YCIOBUSAM, OOBACHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmneprpoBaTh MOHITUSIMH: TOUKA, MPSMAas, INTIOCKOCTb.

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

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 yTia; JIMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OmnepupoBaTh NOHATHUSMU: MHOTOTPAHHUK, BBIMYKJIBIM W HEBBITYKIbIN
MHOTOTPaHHUK, 3JIEMEHThl MHOI'OTPAHHUKA, TPaBUJIbHBII MHOTOI'paHHUK.

Pacno3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHa; TMPU3MA,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccuummpoBate  MHOTOTpaHHWKH,  BBIOMpass  OCHOBaHUS  JUIA
KJacCU(pUKaUUU (BBINYKJIblE W HEBBINYKJIblE MHOTOIPAHHUKH; TPaBUIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAaKJIOHHbIE MPU3MBI, TapaljiesIeueabl).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

CtpouTh ceyeHHs] MHOTOIPAHHHMKOB METOJOM  CJIEIOB, BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (uryp: Bui
CBEpXy, COOKY, CHU3Y.

Permatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIMYUH MO 00pas3Iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3aJlay Ha BBHIYMCICHUE PACCTOSIHUI MEXIY IBYMs
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 ~MAaTEMaTHYECKMX 3aJad Ha  BBIYUCIECHHUE YIJIOB  MEXAY
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIYy TMPAMOM M  IJIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.
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Bbrancnsate 00bEMBI U IUIOIIAIU MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
nupaMuja) ¢ TMpUMEHEeHHEM (OpMysd; BBIYUCIATH COOTHOLICHHS MEXIY
IUJIOIIAASIMU TOBEPXHOCTEMN, 00BEMaMU TOI0OHBIX MHOTOTPAHHUKOB.

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, MPEICTAaBICHHYIO Ha YepTEXax U
PUCYHKaX.

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

[IppuMeHATP MpOCTEHINNE 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
UCIT0JIb30BAaHUEM T€OMETPUUYECKUX TOHIATHI U TEOpeEM, annapara aareOpbl; pemarhb
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

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

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BhICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOIrO CIIOs, BHICOTA IIAPOBOIO CJOS;
LIapOBOU CEKTOP.

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

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

Bb4ucasTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 00bEMaMu
MOTO0HBIX TE.

[okyMeHT co3aaH B 3nekTpoHHon chopme. Ne 22 ot 26.08.2025. cnonHutens: MbagynnuH 3.90. r.I’BJTEKTPOHHbIﬁ
CrpaHunua 13 u3 47. CTpaHuua cosaaHa: 26.08.2025 08:14 =¥ TATAPCTAH



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

BrInonHATh (BBIHOCHBIE) MJIOCKUE YEPTEKHU 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.

[IpuMeHSTh MpaBUiIO Napasuieenuneaa.

OnepupoBaTh NOHATUSIMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, 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, CKAJISIPHOE TMPOU3BEACHUE, PACKIAAbIBATh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue GakThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIbKO IArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCKUEe 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 PELICHUM CTAHAAPTHBIX MaTEMAaTUYECKUX 3a/1a4.

[IpumeHaTs mpocTedlive OPOTPaMMHBIE  CPEACTBA U JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

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

[IpUMEHATh MOJMyYEHHBIE 3HAHUSA Ha IPAKTHUKE: aHAJIW3UPOBATH PEaAJIbHBIC
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 TTOHATHI U TEOpEM, armapara aareOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CB3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKNX BEJIUUMH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Konrpoabnsie | IIpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bu6mmoreka [IOK
1 B 10
BEICHHC B CTCPEOMETPHIO https://m.edsoo.ru/1¢209e37
) [IpsiMble ¥ IIIOCKOCTH B TPOCTPAHCTBE. 12 1 bubnnoreka [JOK
[TapannenbHOCTH NPSIMBIX U IIOCKOCTEM https://m.edsoo.ru/1¢209e37
3 [IeprieHAMKYIAPHOCTD NPAMBIX U 12 bubnuorexa [JOK
IJIOCKOCTEH https://m.edsoo.ru/1¢209¢37
bubmuorexa [JOK
4 VYTriel MEXAY NPAMBIMU U IJIOCKOCTSAMU 10 1 hitps://m.cdsoo.rw/1209¢37
bu6mmoreka [IOK
5 M 11 1
HOTOTPAHHHIH https://m.edsoo.ru/1¢209e37
. bubnuotexa [JOK
6 ¢ 1
OGHEMBI MHOTOTPaHHHKOB ? https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHME: ceueHusl, paCCTOSIHUS U YIJIbI 4 1 bubmorexa HOK
P ' P yr https://m.edsoo.ru/1¢209¢37
OBUIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ KourpoJusbnbie | IIpakTuyeckue
MPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoTshI padoThbI pecypesi
bubnunorexa LIOK
! Tena spamenns 12 https://m.edsoo.ru/1¢209e37
N bubmuorexa [JOK
2 06 5 1
BEMBLTEN https://m.edsoo.ru/1¢209e37
bubmnoreka IIOK
B 1 1
3 €KTOPBI U KOOPAMHATHI B IIPOCTPAHCTBE 0 hitps://m.cdsoo.ru/1c209¢37
4 [ToBTOpenwue, 0600mEeHNE, - 1 bu6nmnoreka [JOK
cUCTeMaTH3alusl 3HaHUH https://m.edsoo.ru/1¢209e37
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 3 0
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HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Konrpoasbnsie | IIpakTuyeckue
n/n Bceero u3ydenusi | oOpa3oBaTeibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE TIOHSTHS CTEPEOMETPHH:
TOYKa, IpsiMasi, IIOCKOCTb,
npoctpanctBo. [IpaBuna
bu6mmoreka [IOK
1 M300paKeHUs Ha PUCYHKAX: 1
. https://m.edsoo.ru/aecc77cd
M300paKeHUs IIIOCKOCTEH,
NapajuIebHbIX IPSIMbIX (OTPE3KOB),
CEpeIUHbI OTPE3Ka
[lonsTus: nepecekarouecs

2 0CKOC epeceKaroImec 1 bubmmorexa LIOK

TIJIOCKOCTH, TT KaroIuecs

- 11ep https://m.edso00.ru/2d8a9¢99
npsiMas U MII0CKOCTh
[TonsTHs: nepecekaronecs

3 OCKOC epeceKaroImec 1 bubmmorexa [TOK

TIJIOCKOCTH, TT KaroIuecs

- 11ep https://m.edsoo.ru/db685e73
npsiMas U MII0CKOCTh
3HAaKOMCTBO C MHOTOI'paHHHKaMHU,

4 n300pakeHre MHOTOIPaHHUKOB Ha | bubnuoreka [IOK
PUCYHKaX, Ha IPOEKIIMOHHBIX https://m.edsoo.ru/a63959ed
YepTekax
HauanpHabie cBenenns o kyoe u

5 AMILIE N o1 1 bubnmoreka [JOK
UpaMu/ie, X Pa3BEPTKH U MOJICITH.

PAMILAE, X passep https://m.edsoo.ru/b30dff38
CeueHusi MHOTOIPaHHUKOB
6 HauanpHabie cBenenus o kyoe u 1 bubnmuorexa [JOK
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NUpaMUE, UX Pa3BEPTKU U MOJICIIH. https://m.edsoo.ru/3d8{fd32
CeueHrss MHOTOTPaHHUKOB
[TonsTre 06 akCHOMaTHYECKOM

. IIOCTPOEHUH CTEPEOMETPUH: bubnmoreka [JOK
aKCUOMBI CTEPEOMETPUHU U https://m.edsoo.ru/OccSc4fe
CJIIEACTBHUS U3 HUX
[TonsTre 06 akCHOMaTHYECKOM

g IIOCTPOEHUH CTEPEOMETPUM: bubnnoreka [JOK
aKCUOMBI CTEPEOMETPUU U https://m.edsoo0.ru/239c8cb4
CJHEACTBHUS U3 HUX
[TonsTre 06 akCHOMaTHYECKOM

9 IIOCTPOEHUH CTEPEOMETPUH: bubnnoreka [JOK
aKCHOMBI CTEPEOMETPUHU U https://m.edso0.ru/65c¢6b106
CJHEACTBHUS U3 HUX
[TonsiTue 06 akcCMOMaTUYECKOM

10 MIOCTPOCHUU CTEPEOMETPUH: bubnuoreka [IOK
aKCHOMBI CTEPEOMETPUU U https://m.edsoo.ru/258{c245
CJHEACTBHUS U3 HUX
B3anMHOe pacnionokeHue npsMsIX B

1 IIPOCTPAHCTBE: MEpEeCeKaroIuecs, bubnnoreka [JOK
MapajuieIbHbIE U CKPEIIUBAIOIINECS https://m.edsoo.ru/1a2520t6
MpsIMbIE
[TapamiensHOCTh IPSIMBIX U
IIJIOCKOCTEN B IPOCTPAHCTBE:!

12 MapajuieabHbIE IPSMbIC B bubmmorexa [TOK

P P https://m.edsoo.ru/93ad36b3

MIPOCTPAHCTBE; NapauIeIbHOCTh
TPEX MPSMBIX

13 [TapauenbHOCT IPSIMBIX U bubnuorexa [IOK
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IIJIOCKOCTEN B IPOCTPAHCTBE: https://m.edsoo.ru/ee1d19b9
[TapannensHOCTH NPSIMON U
IIJIOCKOCTH
14 VYTl ¢ COHANpaBIEHHBIMU 1 bubnmoreka [JOK
CTOpOHaMU https://m.edsoo.ru/9f4071b9
15 VYron Mexay npsMbIMU B 1 bubnmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron Mexay npssMbIMHU B 1 bubnuorexa [JOK
MPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapayienbHOCTB IIOCKOCTEN: | bubnnorexa [JOK
napajuieIbHbIE TUIOCKOCTH https://m.edsoo.ru/2e18255
13 CBoiicTBa mapayIeIbHbIX | bubnuorexa [JOK
IIJIOCKOCTEN https://m.edsoo.ru/e504d656
[Ipocreiimume npocTpaHCTBEHHBIE
19 ¢burypsl Ha MJIOCKOCTHU: TETPad 1 bubmmorexa [OK
P $ TETPAAP, https://m.edsoo.ru/4a28dc02
KyO, mapasuiesnenumnes
bu6mmoreka [IOK
20 I1 i 1
OCTPOCHHE CCHCHIH https://m.edsoo.ru/1d434d0f
bu6nmoreka [JOK
21 [Toctpoenue ceuenuit 1
p https://m.edsoo.ru/ec26fe5d
KonTponbhas pabota no teme
) "[IpsiMbl€ U TUIOCKOCTH B | | bubnuoreka [IOK
npoctpaHctie. [lapamienbHOCTh https://m.edsoo.ru/9a0a9%e56
MPSAMBIX U MJIOCKOCTEMN"
IlepneHAUKYISIPHOCTD TPSMOU U
23 HJ'I(I))CKOCTI/I'}II'Ie l:i'IeH WK IJ)'ISI HbIE 1 bubmmorexa [TOK
- TICPHCHAMYIAP https://m.edsoo.ru/b19f6a5d
MPSIMBIE B TIPOCTPAHCTBE
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24 [IpsiMble mapasnienbHbIC U 1 bubnmoreka [JOK
MEPIIEHINKYIISIPHBIE K TIJIOCKOCTH https://m.edsoo.ru/0ac11c95

25 [IpsiMble mapasnienbHbIC U 1 bubnmoreka [JOK
MEPIEHINKYISPHBIE K TUIOCKOCTH https://m.edsoo.ru/ba545966

26 [Ipu3Hak neprneHuKyJIspHOCTH 1 bubmumoreka [IOK
MPSAMON U TIIOCKOCTH https://m.edsoo.ru/f85bfc46

7 [Ipu3Hak nepneHuKyJIspHOCTH | bubmumoreka [IOK
MPSMOM U TIIOCKOCTH https://m.edsoo0.ru/79165d15

)3 Teopema o npsimoit | bubnnorexa [HJOK
MEPIEHANKYISIPHOMN MIIIOCKOCTH https://m.eds00.1ru/635¢5087

29 Teopema o npsmoit | bubnuoreka [IOK
MEPIEHANKYISIPHOMN MIJIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsimoit | bubnuoreka [IOK
MEPIEHANKYISIPHOMN MIJIOCKOCTH https://m.edsoo.ru/7d18834b
[TepieHAMKYSAp ¥ HAKJIOHHBIE:

31 paccTostHuE OT TOYKH JI0 IIIOCKOCTH, | bubnmnorexa [JOK
paccTosHUE OT MPSIMOM J10 https://m.edsoo.ru/33¢c477d3
IIJIOCKOCTH
[TepieHAMKYSAp ¥ HAKJIOHHBIE:

1 paccTosHUE OT TOYKH J0 MIIOCKOCTH, | bubnuotexa [JOK
paccTosHUE OT MPSIMOM J10 https://m.edsoo.ru/66fefadd
MIJIOCKOCTH
[TepieHAMKYSIp U HAKJIOHHBIE:

1 paccTosHUE OT TOYKH JI0 TIIOCKOCTH, | bubnmuorexa [JOK
paccTosHUE OT MPSMOM 110 https://m.edsoo.ru/aSb7b8e3
IUIOCKOCTH

34 [TepieHAMKYSIp U HAKJIOHHBIE: 1 bubnmuorexa [JOK
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paccTosiHue OT TOYKH J10 IIOCKOCTH, https://m.edsoo.ru/dbee22bc
paccTosHuE OT IPSIMOM J10
IUIOCKOCTH
15 VYTIIbl B IPOCTPAHCTBE: YIOJ MEXIY bubnmoreka [JOK
NPAMOU U TIIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJl, TMHEHHBIA yToJI bubnmoreka [JOK
JIBYTPAHHOTO yTiia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBbIN yroJi, JMHEHHBIA yroi bubnnorexa [HOK
JBYTPaHHOI'O yIJia https://m.edsoo.ru/c7c¢777ed
[lepneHuKyISIpHOCTB MIJIOCKOCTEM:
38 MPU3HAK NEPHEHINKYIISIPHOCTH OB bubmmorera [TOK
P up FHIYIEP ABYX https://m.edsoo.ru/ec3e2da3
IUIOCKOCTEH
[lepneHuKyISIpHOCTD MIJIOCKOCTEM:
39 MPU3HAK NEPHEHINKYIISIPHOCTH B bubmmorera [TOK
P up FHIYIEP ABYX https://m.edsoo.ru/ed9¢2a8e
IUIOCKOCTEH
[lepneHUKyISIPHOCTB MIJIOCKOCTEM:
40 MpU3HAK NEePHESHINKYISIPHOCTH B bubmmorera [TOK
p vp FIHKYIEP ABYX https://m.edsoo.ru/ba75dc57
IUIOCKOCTEM
41 Teopema o TpEX MEepHEeHAUKYIIIpaxX bubmmorera [TOK
p p p FHKYIEP https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX MEPIECHANKYIISIpAX bubmmorexa [IOK
p R p FHMKYIAP https://m.edsoo.ru/52188a7d
43 TeopeMa o Tpéx neprneHIUKYIISIpax bubmmorera [IOK
P PEX TIEPHISHMRYUIP https://m.eds00.ru/9f246736
KonTponpHas paborta mo temam
44 "ITepneHAUKYIAIPHOCTD MPSIMBIX U bubmmorera [IOK
p a V"y "p p https://m.edsoo.ru/5b971ef3
mockocTeil" u "YTibel Mexay
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MPSMBIMU U TUIOCKOCTAMU"
[ToHsiTHE MHOTOTpaHHUKA,
OCHOBHBI€ JIEMEHTHI
bubmuoreka [JOK
45 MHOTOTI'PAaHHUKA, BBIMYKJIbIE U
https://m.edsoo.ru/2d24e873
HEBBIITYKJIbIE MHOTOTPAHHUKH;
pa3BEPTKAa MHOTOI'PAHHUKA
[Ipusma: n-yronpHast npu3Ma; rpaHu
46 Y OCHOBaHUS MIPU3MBL; IIpsiMasi U bubnnoreka [JOK
HaKJIOHHAs MPU3MBI; OOKOBas U https://m.edsoo.ru/b4ad63ad
MOJIHAsA MOBEPXHOCTh PU3MBI
47 [Tapannenenunen, NpsMOyTOJIbHBII bubnnoreka [JOK
rapajuiesIeNnuIne]] U ero CBOMCTBA https://m.edsoo.ru/8a7be683
[Iupamuja: n-yrojapHas nupaMmusa,
IPaHU U OCHOBAHUE TUPaMUIbL;
43 SoKoBa OJTHAS TOBEDXIHOC bubnnoreka [JOK
KOBasl ¥ TIOJTHAsI TOBEPXHOCTh
p https://m.edsoo.ru/tblcd0as
MUPAMUIBI; TPABUIIbHAS U
yCeu€HHas nupaMuaa
[IpaBuiIbHBIE MHOTOTPAaHHUKH:
MOHSATHE TPAaBUIIBHOTO
49 MHOT'OTPaHHUKA; IPaBUJIbHASI bubnnoreka [JOK
[IpU3Ma U NpaBUIIbHAS IUPAMULA; https://m.edsoo.ru/074c8865
MpaBUJIbHAs TPEYToJIbHAS TUPaMHUAA
Y TIPaBWJIBHBIA TETPAdp; KyO
[IpeacraBnenue o MpaBUIBHBIX
50 MHOTOIPAaHHUKAX: OKTad bubmmorexa [OK
P ' P> https://m.edsoo.ru/a0fdd5bf
JOAECKASIP U UKOCAP.
51 CummeTpusi B IPOCTPAHCTRBE: bubnmuorexa [JOK
CHUMMETPUSA OTHOCUTEIIFHO TOYKH, https://m.edsoo.ru/b9e777d9
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MPAMOM, MIIOCKOCTU. DJIEMEHTHI
CUMMETPHUH B MUpaMUJIaX,
napajuiesienuie1ax, NpaBuIbHbIX
MHOT'OTpaHHUKAX
BrraucneHnune 31eMeHTOB
52 MHOT'OIPaHHHUKOB: pEOpa bubmnorexa [IOK
P - PeOpa, https://m.edsoo.ru/6¢cdbecef
JTMAroHal, yIJibl
[Tnomaae 60KOBOM MOBEPXHOCTH H
MOJIHOM MOBEPXHOCTH MPSMON
53 IIPU3MBL, IUIOIIAIs OCHOBAHUNI bubnnorexa LIOK
p ’ . ’ https://m.edsoo.ru/37d84157
TeopeMa 0 OOKOBOI OBEPXHOCTU
IIPSIMOM IPU3MBI
[Tnomanp 60KOBOM OBEPXHOCTH U
IIOBEPXHOCTHU ITPABUIILHOMN
54 NUpaMHIBI, TEOpPEMa O TIJIOIIA N bubmmorera [IOK
p o p M . https://m.edso0o.ru/5603e30b
OOKOBOI MOBEPXHOCTH YCEUEHHOM
MUPaMU/IBI
55 KonTponbhas pabota no teme bubnnorexka [JOK
"MHororpaHHuKu" https://m.edsoo.ru/a95{5c04
bu6mmoreka [IOK
56 ITousatue 06 00bEME
https://m.edsoo.ru/7ad0020b
bu6nmoreka [JOK
57 O0BEM TUpaMUIbI
p A https://m.eds00.ru/235171b3
bu6mmorexa [IOK
58 O0BEM IUPaMUAIEI
p hitps://m.edsoo.ru/f47dfefd
bu6mmoreka [IOK
59 O0BEM TUpaMUIbI
p A https://m.edso00.ru/79¢10312
60 O0BEM TUpaMUIBI bubnmnoreka [JOK
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https://m.edsoo.ru/2faade3f
bu6mmoreka [IOK
61 O0Bé 3
DEM TIPHIMBT https://m.edso0.ru/79853608
bubmuorexa [JOK
62 O06Be
HEM TPHSMBL https://m.edsoo0.ru/1e053890
bu6mmoreka [IOK
63 O0Bé 3
DEM TIPHIMBT https://m.edsoo.ru/482d3f51
64 KonTponbhas padota no teme bubnuoreka [IOK
"OOBEMBI MHOTOTPaHHUKOB" https://m.edsoo.ru/28a6573¢
[ToBTOpenue, 0600IICHNE
65 CHCTEMAaTHU3alMs 3HAHUH. bubmuorexa [JOK
[Toctpoenue ceueHuii B https://m.edsoo.ru/098bedad
MHOT'OTPaHHUKE
[ToBTOpenue, 0600IICHNE
CHCTEMAaTHU3alMs 3HAHUH.
Beruncnenue paccTosHUAN: MEXTY Bu6 LIOK
nOIMOTEKA
66 FIBYMS TOTRAMH, OT TOHKH 1O https://m.edsoo.ru/f7792ba9
IPSMOIA, OT TOUKH JI0 TNIOCKOCTH, T '
MEXy CKpEIIUBaIOIUMUCS
MPSIMBIMU
b K
67 HroroBas koHTpoNbHas paboTa htl;l6ﬂ/l//IOTe;<a 1o 159146bc0
ps://m.edsoo.ru. C
[ToBTOpeHue, 0600IIEHNE
cHCTEMaTH3aINsI 3HAaHUH.
68 Brrunciienne yrioB: Mexay bu6mmorexa [IOK
CKpELIUBAOIIUMUCA TPAMBIMH, https://m.edsoo0.ru/56765e8b
MEXy NMPSMOUN U MIIOCKOCTHIO,
JBYTPAHHBIX YIJIOB, YTJIOB MEXAY
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IIJIOCKOCTAMUN
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11 KJIACC

KoandecTBo 4acoB 3.]'IeRTp0HHBIe
Ne Hara
w/n Tema ypoka Beero Kontposbnbie | TpakTnueckue S — uudpoBbIe
paGoThI paGoThI o0pa3oBaTe/ibHbIE
pecypcsbl
Cdepa u map: ueHTp, paauyc,
1 JIMaMeTp; TUIOIA/lb TOBEPXHOCTH 1 Bubmaorexa ITOK
https://m.edsoo0.ru/0341bc2b
cepsl
Bsaumnoe pacnonoxenue chepsl U

) IJIOCKOCTH; KacaTelbHas 1 bubnmnoreka [JOK
IJIOCKOCTH K cdepe; MIonaib https://m.edsoo.ru/bed12a43
cepsl

3 N3o6paxenue cepsl, mapa Ha 1 bubnuoreka [IOK
wiockocty. CedeHus mapa https://m.edsoo.ru/bc 1572
Hunuaapudeckas MOBEPXHOCTb,

4 oOpa3zyromue NUINHIPHIECKOM | bubnmnorexa [JOK
IIOBEPXHOCTH, OCh https://m.edsoo.ru/6054b8c1
HUAJTUHIPUYECKON MMOBEPXHOCTH
Hunuuap: ocHOBaHMS 1 OOKOBas

5 MMOBEPXHOCTh, 00pa3yroias u oCh; | bubnmnoreka [JOK
TJI0IAIb OOKOBOM M MOTHOM https://m.edso0o.ru/188f6216
MMOBEPXHOCTH
N3o0paxkenune muimHaApa HA
MJIOCKOCTH. Pa3BEépTka nmuiuHpa.

6 Ceuenus nuuHIpa (MIIOCKOCTHIO, | bubnmuorexa [JOK
NapajuIeJIbHON WIN https://m.edsoo.ru/016e25¢eb
MePIEeHIUKYISIPHOU OCH
UIAH]IPA)

' 3/IEKTPOHHbIH
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Konunueckas moBepxHOCTb,

. oOpa3syromue KOHHIeCKOU bubnnoreka [HOK
IIOBEPXHOCTH, OCh U BEPLIXHA https://m.edsoo.ru/c94ba09b
KOHUYECKOW MOBEPXHOCTH
Konyc: ocHOoBaHuU€ 1 BepIIMHA,

8 oOpasyromas 1 0Ch; TJIOMAh bubmorexa HOK

p ylf) L https://m.edsoo.ru/897dd3b2
OOKOBOM U MMOJIHOW MOBEPXHOCTH
VY ceuéHHBIN KOHYC: 00pa3yIomue U
Y pasyro bubmuorexa [JOK
9 BBICOTA; OCHOBAaHHUsI 1 OOKOBas
https://m.edsoo.ru/1468bab3
MMOBEPXHOCTH
N3o06paxenne koHyca Ha
IIocKocTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTBIO, bubnnoreka [JOK
MapajieIbHON OCHOBAHMIO, U https://m.edsoo.ru/Obdelbe8
IJIOCKOCTBIO0, MPOXOISIICH Yepe3
BEPILUHY)

1 KoM0Ounanus ten BpaiieHus u bubnuoreka [IOK
MHOT'OI'PAaHHUKOB https://m.edsoo.ru/3cefl0e5
MHoOrorpanHuK, OMCaHHBIN OKOJIO

12 cdepsr; cepa, BOUCaHHAs B bubnuotexa [JOK
MHOTOI'PAHHUK WIH B TEJIO https://m.edsoo.ru/0b136158
BpalIeHUs

13 [TonsiTue 06 06BéMe. OCHOBHBIC bu6mmorexa [IOK
CBOMCTBA 00BEMOB TEI https://m.edso0.ru/26a03fb7

bu6mmorexa [IOK

14 O0BEM IUIMHIpA, KOHYCa

HILTHHAPS, KOTY https://m.edsoo.ru/5513d87b
bu6nmoreka [JOK

15 O0BEM 11apa u iIomaab chepsl

p mane chep https://m.edsoo.ru/d189bde2
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[TogoOHEbIE TENa B IPOCTPAHCTBE.
16 COOTHOILICHUS MEXY TUIOIIAIIMHU bubnnoreka [HOK
MMOBEPXHOCTEH, 00bEMaMH https://m.edsoo.ru/810cfleb
MOJOOHBIX Tel
17 KontposbHas paboTa mo temam bubnnoreka [HOK
"Tena Bpamenus" u "O0bembl TEN" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha m10cKOCTH U B bubnmoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/Scaefclb
19 CIoXeHr€e U BEIUUTAHUE BEKTOPOB Bubmorexa ITOK
p https://m.edsoo.ru/23{4f089
bu6mmoreka [IOK
20 YMHOKEHUE BEKTOpa Ha YUCIIO
p https://m.edsoo.ru/dee379¢b
Pasnosxenne BekTopa 1o TpéM
21 HEKOMIUIAaHAPHBIM BEKTOPAM bubmmorexa LHOK
P paM. https://m.edsoo.ru/a28fd74e
[IpaBuio mapannenenunena
Pemenne 3ama4, CBSI3aHHBIX C
22 OpUMEHEHHEM IIPaBUII AeHCTBHHU C bubmmorera [TOK
p p 8 https://m.edsoo.ru/5a827900
BEKTOpaMHU
KoopanHaTHO-BEKTOPHBIN METOT
23 OPHU PEIIEHNH IT'€OMETPUUECCKUX bubmmorera [TOK
pup p https://m.edsoo.ru/d3alfe30
3ajaq
[IpssMoyronpHas cucrema
KOOPAUHAT B IIPOCTPAHCTBE.
24 Koop HHATHI BI;KTopa bubmmorera [IOK
pA N pa. https://m.edsoo.ru/48db7058
[Ipocreitmume 3agauu B
KOOpJAMHATAX
bu6nmoreka [JOK
25 VYroua Mme €KTOpaMHU.
TOI MEAILY BEKTOpaMi https://m.edsoo.ru/725effc4
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CkanspHoe MpOU3BEICHHE
BEKTOPOB

2% Brruucnenue yrios Mexy bubnmoreka [JOK
MPSIMBIMH ¥ THTIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
KonrponsHas pabora o reme

27 "BekTOpEl 1 KOOPAUHATEI B buGnnorexa LIOK

P " P https://m.edsoo.ru/77c22fc5

MIPOCTPAHCTBE
[ToBTOpEeHME, 0000IIEHNE 1

73 CHCTEMATHU3alNs 3HAHUM. bu6mmoreka [IOK
OcHoBHbIe GUTYPBI, PAKTHL, https://m.edsoo.ru/1780ba5d
TEOpEeMBI Kypca IIIaHUMETPUHr
[ToBTOpEeHME, 0000IIEHNE 1

29 CHCTeMaTHu3alus 3HaHUH. bubmuorexa [JOK
OcHoBHbIe GUTYPBI, PAKTHL, https://m.edsoo.ru/078cd184
TEOPEMBI Kypca IITaHUMETPUHN
[ToBTOpEeHUEe, 06001IeHNE 1

30 CUCTEMaTHu3allus 3HaHU|. 3a1aun bubnmnorexa [JOK
IUTAHUMETPUU U METOJIbI UX https://m.edsoo.ru/7491efe0
pelreHus
[ToBTOpeHue, 06001IeHNE 1

31 cHUCTeMaTH3alvs 3HaHWK. 3a1aun bubmuorexa [JOK
IUTAHUMETPUU U METOJIbI UX https://m.edsoo.ru/4dffda97
pelreHus
[ToBTOpenue, 0600mEeHNE U

1 cHUCTeMaTH3aIvs 3HaHUH. bubmuorexa [JOK
OcHoBHbIE QUTYPBI, PAKTHL, https://m.edsoo.ru/74b2ad91
TEOPEMBI Kypca CTEPEOMETPUH

33 Hrorosast koHTpopHAs paboTa bubnmuorexa [JOK
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https://m.edsoo.ru/ec24dfc2

34

[ToBTOpEeHME, 0000IIEHNE U
cucTeMaTu3alus 3HaHu!

bu6mmoreka [IOK
https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB I10
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
MPOBEPAEMOro .
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHero o01ero 0opa3oBaHus
pe3yjabTara
7 I'eomeTpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, IPAMAs], INIOCKOCTh
75 [IpuMeHATh aKCHOMBI CTEPEOMETPUM U CIEJICTBHUS W3 HUX NPU PELICHUU
' reOMETPUYECKUX 3a/1a4
73 OrnepupoBaTh MOHATUAMU: TAPALICITBHOCTD U MEPIIEHIUKYIISIPHOCTD MPSIMBIX
' U IJI0CKOCTEN
74 KnaccudunupoBaTs B3aUMHOE pACIOIOKEHHUE TNPSAMBIX U IJIOCKOCTEH B
' MPOCTPAHCTBE
OnepupoBaTh TOHATHUSMHU: JIBYTPAHHBIA YTOJ, TPaHU JIBYTPAaHHOTO YTIJia,
7.5 pebpo IBYrpaHHOTO yIJa, JIMHEWHBIM yroil ABYTPAaHHOTO Yriia, TpaaycHas
Mepa JBYTrPaHHOIO yIJia
76 OnepupoBaTh MOHSTUSIMH: MHOTOTPAHHMK, BBIMYKJIBIA ¥ HEBBITYKJIBIN
' MHOT'OI'PAHHUK, JIEMEHTbl MHOTOrPAHHUKA, TPABUIbHBI MHOTOTPAaHHUK
77 Pacno3naBaTh OCHOBHBIE BHUABI MHOTOTPAHHUKOB (TIHpaMuia, MpuU3Ma,
' MPSIMOYTOJIHBIN TTapajUieenumnes, Kyo)
KnaccudumupoBath ~ MHOTOTpaHHUKH, BBIOHpAs OCHOBaHHUS s
7.8 KIacCU(pUKauU (BBIMYKIbIE M HEBBIMYKIbIE MHOTOTPAHHHUKH, MPABUIbLHBIC
MHOTOT'PAaHHUKH, TTPSIMBbIE U HAKJIIOHHBIE TIPU3MBI, TapaJIIeIICTTUIIC I )
7.9 OrnepupoBaTh NOHATHAMU: CEKyLIas INIOCKOCTh, CEYEHNE MHOTOIPAHHUKOB
210 OOBSICHIATh TPHUHIUIBI TOCTPOCHUS CEYEHUH MHOTOTPAHHUKOB, HMCIONB3YS
' METO/ CIEAOB
- CtpouTh CeYeHHS MHOTOTPAHHHUKOB METOJOM  CJI€JIOB, BBIMOJHATH
. (BBIHOCHBIE) TTOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX O0BEMHBIX (GUTYP: BUJI
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CBEpXY, COOKY, CHU3Y

Pemate 3amaun Ha HAXOXKJICHHE TEOMETPUUECKUX BEIMYMH 10 00pas3iaM HUiu
aJIropuTMaM, IIPUMEHAS U3BECTHBIC aHATUTUYCCKUE METOIbI IIPU PELICHUU
7.12 CTAaHJAPTHBIX MAaTEMAaTUYECKUX 3a7a4 Ha BBIYMCICHUE PACCTOSHUNM MEXKIY
JBYyMsI TOYKaMH, OT TOYKH JO IPSIMOM, OT TOYKHM [0 IUIOCKOCTH, MEXIY

CKPCIIUBAOIIMUMUCA ITPAMBIMUA

Pemate 3ala4i Ha HAXOKACHUC I'COMCTPUUCCKHUX BCIUYNH I1O o6pa3uaM NI
aJIropurMaM, IMpUMCEHASA HU3BCCTHBIC AHAIUTHUYCCKHUE MCTOABI IIPH PCHICHUU
7.13 CTAaHAAPTHBIX MATCMATHUYCCKHUX 3aJad Ha BbBIYUCICHUC VYIJTIOB MCKIAY
CKpCIIMBAOIUMHUCA TPAMBIMU, MCKIAY HpHMOﬁ U IIIOCKOCTBIO, MCKAY

IJIOCKOCTSIMU, IBYIPAHHBIX YIJIOB

Beruucnsate 00bEMBI U TUIONIAAN TTOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma,
7.14 nupaMuja) ¢ MpUMEHEHHeM (OpPMyIl, BBIYUCISTH COOTHOILCHUS MEXIY

IIOUIA/IIMU [TOBEPXHOCTEN, 00bEMaMHU MTOI00HBIX MHOTOTPAaHHUKOB

715 OnepupoBaTb NOHATHUSAMU: CHUMMETPUS B IPOCTPAHCTBE, LEHTP, OCb U
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUHU (BUTYpHI

W3Bnekatb, mnpeoOpa3oBbIBaTh U HMHTEPIPETUPOBATH HMH(POpPMALHIO O
7.16 IPOCTPAHCTBEHHBIX TIE€OMETPUUECKUX (urypax, MpeICTaBICHHYI0 Ha

yepTexkax U pUCyHKax

[TpumeHnsTs TeoMeTpuyeckue (axkTbl I PElIeHUs CTePeOMETPHUECKUX
7.17 3a/1a4, MPEANOJNAralIiuX HECKOJIbKO I1aroB pEMICHHs, €CIU YCIOBUS

IMPUMCHCHUA 3a1aHbI B SIBHOU (I)opMe

718 HpI/IMeHHTB HpOCTGfIH.IHG IIporpaMMHBIC cpeacTBa n QJICKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3a1a4

210 IIpuBoaUTE NpHMEpPbl MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPHUPOAE U
JKU3HH, PACIIO3HABATH IIPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

IIpuMeHATh MOJydEHHbIE 3HAHMSA HA IPAKTUKE: aHAJIU3UPOBATh PEaJIbHBIC
CUTyallud W NPUMEHATh W3y4YEHHBIE MOHATHS B IPOIECCE MOUCKA PEUICHUs
MaTeMaTHYeCKu CPOPMYIMPOBAHHOW MPOOJIEMBbI, MOJEIUPOBATH pPEAbHbIC
7.20 CUTyallUM Ha A3BIKE T€OMETPHUH, HCCIEA0BATh IIOCTPOCHHBIE MOJCIU C
UCIIOJIb30BAaHUEM T€OMETPUYECKHX MOHSATHH M TeopeM, ammapaTa aiareOpsl,
pemars NpakTUYEeCKUE 3a7a4M, CBSI3aHHBIE C HaXOKJICHUEM I'€OMETPUUYECKHUX

BCJINMYHUH
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11 KIIACC

Kox IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTAThI 0CBOEHUS OCHOBHOM
NpoBepPsieMoro .
00pa3oBaTeJILHOM MPOrPaMMBbI CpelHero o01ero odpa3oBaHusi
pe3yjabTara
6 I'eometpus
OnepupoBaTh NMOHATHSAMHU: MHJIMHIPUYECKAs MMOBEPXHOCTh, OOpa3yroIIne
61 MWIAHIPUYECKONH TMOBEPXHOCTH, IWIIMHIP, KOHHYECKas IOBEPXHOCTH,
' oOpasyromue  KOHHYECKOM  TMOBEPXHOCTH, KOHYC,  chepuueckas
MTOBEPXHOCTh
6.2 Pacrio3naBats Tena BpameHus (HIIHHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CIOCOOBI MTOTYYSHHUS TEJl BPALLICHUS
6.4 KrnaccudunupoBats B3aUMHOE pacrioiioKeHUe cephl U MIIOCKOCTH
OnepupoBaTh TMOHATHUSIMH: IIAPOBOM CErMEHT, OCHOBAaHHUE CErMEHTAa,
6.5 BBICOTA CErMEHTAa, IIapOBOM CIIOM, OCHOBAaHME WIAPOBOTO CJIOSA, BHICOTA
IapPOBOTO CJI0S, IAPOBOM CEKTOP
6.6 Beruucnsate  00bEMBI W IUIOIIAJM  TIOBEPXHOCTEH Ten  BpalllEeHUs,
. TCOMETPHUYECKUX TEJl C MPUMEHEHHEM (POopMyIT
OnepupoBarh TIOHATHUSMHU: MHOTOT'PAaHHUK, BIHCAHHBIH B chepy
6.7 OMMCaHHBIN O0KONO cdepsl, chepa, BIUCAHHAS B MHOTOTPAaHHUK WIH TEIO
BpaIICHUS
63 BBIMHCIATE COOTHOMICHHS MKy TUIONIAISIMHA TTOBEPXHOCTEH B 00BEMaMU
' MOAOOHBIX TE
6.9 N3o6paxaTts u3ydaembie (GUTYpBI OT PYKH U C TPUMEHEHHUEM MPOCTHIX
. 4epTEKHBIX HHCTPYMEHTOB
BbImonHATE  (BBIHOCHBIC) INIOCKHE YEPTEeXKH U3 PHCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BHJ CBEpXy, COOKY, CHU3Y; CTPOHMTb CEUYEHHUS Tell
BpaIICHUS
W3Biiekath, WHTEPIPETHPOBATH W MPEOOPa30BBIBATH HH(DOpPMAIMIO O
6.11 MPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (UTYpax, TNPEACTABICHHYIO Ha
gepTekax U pUCyHKaxX
[IpumensTh reoMeTpuueckue (aKThl Uil PEIICHUS CTePEOMETPHUECKUX
6.12 3aja4, MPEANOJIArafonuX HECKOJbKO IIAroB PpEIIeHUs, €CIH YCIOBHS
MIPUMEHEHUS 3a1aHbI B IBHOU popMe
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6.13 OnepupoBaTh NOHIATHEM: BEKTOP B IPOCTPAHCTBE

BbInonHATE AEHCTBUSL CIOXKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB MU
6.14 YMHOXKEHHUSI BEKTOpa Ha YHCIO, OOBSICHATH, KAaKUMHU CBOWCTBAMH OHH

00amaroT

6.15 [IpuMeHATH MpaBUIIO NapAIIICIICIIUIIENA IIPU CII0KEHUN BEKTOPOB

OnepupoBaTh MOHATUAMU: JEKApTOBbl KOOPAMHATBI B IPOCTPAHCTBE,
6.16 BEKTOP, MOZYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIrOJI
MEXIy BEKTOpPaMH, CKaIIPHOE IIPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHbBIE U

KOMILJIaHapHBIC BEKTOPHI

Haxonuts CYMMY BCKTOPOB H IIPOU3BCACHUC BCKTOpa Ha YHUCIIO, YI'OJI
6.17 MCIKAY BCKTOpaMH, CKaJIPHOC NPOU3BCACHUC, PACKIIAAbIBATBH BCKTOP IIO

ABYM HCKOJUIMHCAPHBIM BCKTOPaM

6.18 3aHaBaTI> IJIOCKOCTh YPABHCHHUEM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19 Pemarsn HpOCTCﬁLHPIC TCOMCTPHUUCCKUC 3ada4 HAa IIPUMCHCHUC BCKTOPHO-

KOOPAWHATHOI'O METO1a

Pemarsn 3aJa4yyd Ha [A0Ka3aTCJIbCTBO MAaTCMaTHYCCKHX OTHOILICHUU M
6.20 HaXOXJCHUC T'COMCTPHUYCCKUX BCJIHWYUH I10 06pa3uaM HJIM ajJiropuT™Mam,

IIPHUMCHAA HU3BECTHBIC METOAbI npu peICHNN CTaHAAPTHBIX

MAaTCMAaTHYCCKUX 3aJda4

621 [IpuMeHATH TpocCTEHIIME MPOTPaMMHBIE CPEACTBA M JJIEKTPOHHO-

KOMMYHHUKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPECOMCTPUICCKUX 3a1a1

6.2 [IpuBOaUTE HpUMEPB MATEMATHYECKUX 3aKOHOMEPHOCTEW B INPUPOJE U

JKHM3HH, paCIIO3HABATH MMPOABJICHUEC 3aKOHOB I'COMETPHH B UCKYCCTBEC

IIpuMeHATH MONyYEHHBIE 3HAHUSA HA IIPAKTUKE: aHAIU3UPOBATH PEAJIbHBIC
CUTYyallUM U IPUMEHATh U3YYECHHBIC TIOHATHUS B IIPOLIECCE MTOMCKA PEIICHUS
MaTeMaTH4ecKu chopMyIMpoOBaHHON MPOOIEMbl, MOAECTUPOBATh pealbHbIe
6.23 CUTyallUM Ha S3bIKE T'€OMETPHUM, MCCIIEAOBATH ITIOCTPOCHHBIE MOJCIU C
MCIOJIb30BAHUEM I'€OMETPHUUECKUX MOHATHI U TeopeM, ammapara aareopsl,
pemiaTb  NPaKkTUYECKHE  3aJa4d,  CBSI3aHHBIE C  HAXOXKJIECHUEM

TreOMCTPHUICCKUX BCININH
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ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS

7 ['eomeTpus

OcHOBHBIE TOHATUS cTepeoMeTpud. Touka, mpsiMas, IUIOCKOCTb, IMPOCTPAHCTBO.
7.1 [TonsiTHE 006 AKCHOMATHYECKOM MTOCTPOSHUH CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUHU

n CICIACTBUA U3 HUX

B3anmHoe  pacrmonokeHuWe ~NpSAMBIX B IPOCTPAHCTBE:  IMEpECceKaroluecs,
napajuleJbHble W CKpeluMBaromuecs npsmele. llapamnensHOCTs HpSAMBIX U
IUIOCKOCTE B MPOCTpPAHCTBE: TMapajuleNibHbIEe TMpsIMble B  MPOCTPAHCTBE,
. MapaJUIEIIbHOCTh TPEX MNPAMBIX, NAPALICIBHOCTh IPSAMOM M INIOCKOCTH. YTIBI €
' COHAIPABJICHHBIMH CTOPOHAMH, YroJd MEXAY TMpSMBIMH B MPOCTPAHCTBE.
[TapannenbHOCTh MJIIOCKOCTEN: MapajulesibHbIE IUIOCKOCTH, CBOMCTBA MapalIeIbHbIX
wiockocTeil. [Ipocreiinme mpocTpaHCTBEHHbIE (QUIYypbl Ha TUIOCKOCTH: TETpa’Jp,

KyO, mapajuiesienumnes, HoCTPOCHUEe CeUeHn

[lepneHgUKYISIpHOCTE TPSIMOM M IUIOCKOCTH: TEPIEHAMKYJSPHBIE MpPSMBIE B
IIPOCTPAHCTBE, NPSMBbIE MTapaJUIEIbHbIC U NEPICHANKYIIAPHBIE K INIOCKOCTH, IPU3HAK
NEPHEHAUKYIIIPHOCTH MIPSMOM U IIJIOCKOCTH, TEOPEMA O IPSIMON MEPIIEHIUKYIIPHON
IJIOCKOCTH. YTIbl B IPOCTPAHCTBE: YroJ MeEXAY MNPsIMOM U IIJIOCKOCTBIO,
7.3 JIBYTPaHHBIA yroJ, JIMHEWHBIM yroa JByrpaHHoro yrina. llepneHaukynsap u
HAKJIOHHBIC: PACCTOSHME OT TOYKHU [0 IIJIOCKOCTH, PACCTOSHUE OT IpsAMOH [0
IUIOCKOCTH, MPOEKIUs (Urypbl Ha IUIOCKOCTh. [lepneHAuKyIsIpHOCTh IIOCKOCTEM:
NPU3HAK  MEPIEHAMKYJISIPHOCTH  JIBYX  IUlocKocTted.  Teopema o Tpéx

NEPHEHANKYIIApax

IlonsiTHE MHOrOrpaHHMKA, OCHOBHBIE 3JEMEHThl MHOTOTPAaHHUKA, BBIITYKIIbIE M
HEBBIITYKJIbIE MHOTOI'PDAaHHMKH, pa3BEpTKa MHoOrorpaHHuka. l[Ipusma: n-yronpHas
npu3Ma, TpaHU M OCHOBaHUS IMPHU3MBI, MpsiMas U HAKJIOHHAsl MPU3MbI, OOKOBas U
7.4 IIOJIHAsL TTIOBEPXHOCTH Ipu3Mel. [lapaienenumen, NpsMOYTroabHBIN MTapajuIeIeIUIIe]
U ero coictBa. [lupamuaa: n-yronpHas NUpaMuIa, TPAHU U OCHOBAaHUE MUPAMHUIBI,
OOKOBasi M TOJHAas MOBEPXHOCTh NMUPAMHUBI, NPABUIbHAS U YCEUEHHAs MHUpaMHJA.

DIeMEHTHI Ipu3Mbl W I[IHUpPaMUIBI. HpaBI/IHBHBIe MHOI'OI'paHHUKH: TIIOHATHUEC
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IIPAaBWJIBHOIO MHOTOTpaHHMKA, IpaBWIbHAs IpU3Ma M MpaBUibHAs NUPAMUJA,
IpaBUJIbHAS TPEYroybHas MUpaMKJia U NMpaBWIbHBINA TeTpasap, KyO. IIpencraBienue
O IpaBWIbHBIX MHOTOIPAaHHUKAX: OKTa3Jp, AOAEKa’aAp M ukocadapyrue CedeHus

IMPU3MBbI U ITUPaMU/JIbI

CuMmMmeTpus B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOUYKH, IPSIMOH, IIIOCKOCTH.
7.5 DONEeMEHTbl CUMMETPUM B  NUPAMUJAX, Hapajulelenunenax, IMpaBUIbHbBIX

MHOTI'OI'PaHHHUKax

Bbruncnenue 31eMEHTOB MHOTOTPaHHUKOB: pE&Opa, nuaroHanu, yriel. [lmomanb
OOKOBOM IIOBEPXHOCTH M IIOJHOM IIOBEPXHOCTH MPSMOM NpU3MBI, IIJIOLIA/b
7.6 OCHOBaHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTH MPsAMOM Ipu3Mbl. [Lnomans 60KoBOMH
IIOBEPXHOCTH M IIOBEPXHOCTH MPABWIBHOW IMPAMHUJbI, TEOpEMa O IIOLIAIU

yceuénHoii nupamuabl. [Toustue 06 06bpéme. OObEM MUPAMUIBI, TPUIMBI

HOI[O6HBI€ TCJIa B IIPOCTPAHCTBE. CooTHo1IeHuA MCXKAY IomaassMunu HOBCpXHOCTeﬁ,

7.7

00bEMaMu OJJOOHBIX Tl
11 KJIACC
Kon IIpoBepsieMblii 3J1€MEHT COAEPKAHMS

6 I'eomerpus
[unuaapudeckasi MOBEPXHOCTh, 00pa3yIOIIe MUINHAPUIECKON MOBEPXHOCTH, OCh

6.1 HUATUHIPUYECKOW TMoBepXHOCTH. [lWiMHIp: OCHOBaHWS W OOKOBasi MOBEPXHOCTb,
oOpa3ymolas 1 0ch, TUIOMIAlb OOKOBOH U MOJTHON MOBEPXHOCTH
Konnueckas moBepXHOCTh, 00pa3yrolme KOHUYECKON MMOBEPXHOCTH, OCh M BEPIIINHA

62 KOHWYeCcKoi moBepxHOcTH. KoHyc: OoCHOBaHHME W BeplIMHa, 00pasyromias U OcCh,
ionaab OOKOBOM M TIOTHOM TMOBEPXHOCTH. YCEUEHHBIN KOHYC: oOpasyromiue u
BBICOTA, OCHOBAHUS U OOKOBast MOBEPXHOCTH
Cdepa u map: neHtp, paauyc, AMaMeTp, IIOHIAAb TOBEpXHOCTH ceprl. Bzanmuoe

6.3 pacrnoyioxeHue cepbl W IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, MIoNaab
cdepbl

6.4 W300paskeHue TeN BpalleHHs Ha MIIOCKOCTH. Pa3BépTka MUIMHApPaA U KOHYyCa

6.5 KoMOuHammu Tenm BpalieHuss ¥ MHOTOTPAHHUKOB. MHOTOTpaHHUK, OINHCAHHBIN
okoJio cdepsl, chepa, BiMCaHHAST B MHOTOTPAHHHK, WJIH TEJIO BPAIICHUS

6.6 [TonstTue 00 oO0béMe. OcHOBHBIE cBOHCTBA 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO TMapajjienenumnena M ciuenctsus u3 He€. OObEM UMIMHIpA,
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koHyca. O0BEM mapa u Tiomaasb cheps

6.7 HOI[O6HBI€ TCJ1a B IIPOCTPAHCTBE. CooTHONICHUS MCKIY iomaiasaMu

MMOBEPXHOCTEH, 00bEMaMK MOJOOHBIX TEI

6.8 Ceuenust nunuHApa (MapajuieibHO U MEPIEeHIUKYISIPHO OCH), CEUEHUs KOHyca

(mapannenbHOE OCHOBAHUIO U MPOXO/sIIee Yepe3 BEPILUHY), CEUCHHUs 11apa

Bextop Ha miockoctu U B mpocTpaHcTBe. ClOKeHHE M BbIYMTAHHE BEKTOPOB.
6.9 YMHO)eHUEe BeKTopa Ha uyucio. PaznoxkeHue BeKTOpa Mo TpEM HEKOMIUIAHAPHBIM
BektopaM. [IpaBuno mnapamenenunena. Pemenue 3agay, CBSI3aHHBIX  C

IIPUMEHEHUEM IIPAaBUII ACUCTBUM C BEKTOPaMU

[IpsimoyronbHasi cucreMa KoopAMHAT B TmpocTtpaHcTBe. KoopauHaThl BeKTOpA.

6.10 [Ipocreiimue 3amauM B KoOpJAMHATax. YTros Mexay Bekropamu. CkansipHoe

IIPOU3BCACHUC BCKTOPOB. Brraucnenue YIJIOB MEXKAY HNPpAMBIMU W INIOCKOCTAMH.

KOOp,I[I/IHaTHO-BCKTOpHLIﬁ MCTOJ IIPU pCIICHUU I'COMCTPHUUICCKUX 3a1aY
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IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TpeOOBaHHUS K PEIMETHBIM pe3y/JbTaTaM O0CBOCHUS
NPOBEPSIEMOr0 | OCHOBHOM 00pa30BaTe/IbHOM MPOrPaMMbl CpeIHero o01ero
TpeOoBaHus o0pa3oBaHus

Bnanenue Mmerogamu 10Ka3aTenbCTB, AITOPUTMAMU PEILICHUS 3a/1a4; YMEHUE
dbopMynupoBaTh U ONEPUPOBATH MOHITUSIMH: OIpeeJeHHe, aKCHOMa,
TEeOpeMa, CIIEJCTBUE, CBOMCTBO, MPU3HAK, J0KA3aTEIbCTBO, PAaBHOCUJIbHBIE
(GbOopMyIHpOBKY; TPUMEHATh HX; yMeHUe (opMynHpoBaThb OOpaTHOE U
IIPOTHUBOIIOJIOKHOE YTBEPKIECHUE, IIPUBOAUTH IIPUMEPBI U KOHTPIIPUMEDEL,
UCIIONIb30BaTh ~ METOJ  MaTeMaTH4eCKOW  WHAYKIHMH,  MPOBOJIUTH
JTIOKa3aTeNIbHbIE PACCYXKICHHS MPU PEIICHUH 3a/1a4, OIEHUBATh JIOTUYECKYIO
1 MPaBWIBHOCTh  PACCY)XIEHUH;  yYMEHHE  OIEepUPOBaTh  MOHATUSMHU:
MHOXCECTBO, IIOAMHOXXECTBO, OII€pallMd HaJd MHOXCCTBAMU, YMCHHC
UCIIOJIb30BaTh  TEOPETHKO-MHOXKECTBEHHBIM  ammapar JUis  ONHCaHUs
PCAIBbHBIX MPOLECCOB U SIBIICHUN H IIpu pCHICHUM 3aJa4, B TOM YHCJIC U3
IpyTux Yy4eOHBIX MPEeIMETOB; YMEHHE OIEpHpOBaTh MOHITUSIMU: Tpad,
CBS3HBIN Tpad, nepeBo, MUK, Tpad HA IUIOCKOCTH; YMEHHUE 3a/JaBaTh U
OMHUCHIBaTh Tpadbl pa3IMYHBIMH CIIOCO0AMU; HUCIOIB30BaTh Tpadbl MpHU

pelieHuu 3a1a4y

YMeHue onepupoBaTh MOHSATHSAMHU: HATypajlbHOE YMCIO, IIEJI0E YHUCIIO,
CTENEHb C LIEJBbIM MOKa3aTeleM, KOPEHb HaTypalbHON CTENEHH, CTEIEHb C
paloHaIbHBIM II0Ka3aTelIeM, CTENEHb C JEHCTBUTENIbHBIM IIOKa3aTeleM,
jgorapudM UHUCIA, CHHYC, KOCHHYC M TAHIE€HC IPOM3BOJBHOIO YHUCIA,
OCTaTOK IO MOAYJI0, palMOHAIBHOE YHUCIO, HUPPALUOHAIBHOE YHCIIO,
MHO’KECTBA HATYPAJIBbHBIX, LIE€TBIX, PALIMOHAIBHBIX, I1€HCTBUTEIBHBIX YHCET;
2 YMEHHE HCMHOJIb30BaTh MPHU3HAKU JIEIMMOCTH, HAUMEHbIIUNA OOImui
JIeTUTENh 1 HaMMEHbIlee o011iee KpaTHOE, anroput™M EBKinaa npu pereHun
3aJla4; 3HAKOMCTBO C Pa3JIMUYHBIMH MMO3ULIUOHHBIMU CHCTEMaMHU CUHCIICHUS;
YMEHHUE BBITIOJHATH BBIUUCIICHHE 3HAYCHUH M MPeoOpa3oBaHusl BhIPaKEHUI
CO CTemeHsMH M Jorapudmamu, mpeobpazoBaHus APOOHO-paLMOHATIBHBIX
BBIDQXEHHUI; yMEHHE OIEpPUpPOBATh TOHATUSAMU: IOCIEJOBATEIbHOCTD,

apupMeTHIeCKasi TPOTPEcCUsi, T€OMETPHUECKasi MPOrpeccus, OECKOHEYHO
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yObIBaromias reoMeTpuYeCcKas IIpOrpeccusi; YMEHHE 3a]1aBaTh
II0CJIE/I0BATENbHOCTH, B TOM YHCIIE C IOMOIIbIO PEKYPPEHTHBIX (OpMYII;
YMEHHUE ONEPUPOBATH IOHATHUSAMHU: KOMIUIEKCHOE YHCJIO, COINpPSIKEHHbBIE
KOMIUIEKCHBIE YHMCJIa, MOAYJb M apryMEHT KOMIUIEKCHOIrO uucia, (opma
3allMCH KOMIUIEKCHBIX YHUCENl (F€OMETpUuYecKas, TPUIOHOMETpUYECKas U
anreOpandeckas); yMeTb NPOM3BOIUTH AapU(PMETUYECKUE MACHCTBUS C
KOMIUIEKCHBIMU ~ 4YMCJIaMHM;  [PUBOAUTH  IPUMEPHl  UCIOJIb30BaHUS
KOMIUIEKCHBIX YHCEJ; OIEpUpOBaTh MOHATUSAMU: Marpuua 2x2 u 3x3,

OIIPECACIINTECIIb MaTPHUIIbI, FeOMeTpI/ILIeCKI/Iﬁ CMBEICIT OITPEACIIUTEIA

VYmenue OIICPpHUPOBATH MOHATHUAMH: PALUOHAJIBHLBIC, HWPPAIUOHAIBHEIC,
IIOKAa3aTCJIIbHBIC, CTCIICHHBIC, JIOFapI/I(bMI/ILICCKI/IC, TPUTOHOMETPUICCKHC
YpaBHCHUA U HCPABCHCTBA, UX CUCTCMbI;, YMCHUC OIICPUPOBATDH IMOHATHUAMMU:
TOXIACCTBO, TOXACCTBCHHOC npeo6pa3OBaHHe, YpaBHCHHUE, HCPABCHCTBO,
CHUCTEMa ypaBHCHI/Iﬁ U  HCPABCHCTB, PaBHOCHUIIBHOCTb ypaBHeHI/Iﬁ,
HCPABCHCTB U CUCTEM; YMCHUC PCIIATh YPAaBHCHHA, HCPABCHCTBA U CUCTCMBI
C IIOMOIIBIO Pa3JIMYHBIX HpI/IéMOB; peuiaTtb YpaBHCHUS, HCPABCHCTBA U
CHUCTCMBI C IapaMCTPOM; NPUMCHATh YPAaBHCHUS, HCPABCHCTBA, UX CUCTCMbI
A1 PCHICHHUA MATCMATHUUYCCKUX 3adad W 3a7d4 M3 Pa3JIMYHbIX obnacrei

HAYKH U peIbHOMN KU3HU

YMeHue onepupoBaTh HOHATUAMHU: (QYHKIUS, YETHOCTH (yHKUUH,
NEPUOMYHOCTh (DYHKIMH, OrPAaHUYEHHOCTh (DYHKIMH, MOHOTOHHOCThH
GyHKIUHM, SKCTpeMyM (YHKIMH, HauOoiblllee M HAaUMEHbIIEe 3HAYCHUS
(GyHKIMHM Ha TPOMEXYTKe, HelpepblBHAs (YHKLHSA, aCUMOTOTHI Tpaduxa
GbyHKIMKM, TepBas U BTOpas MPOU3BOAHAs (YHKIIMH, T€OMETPUYECKUH U
¢u3nyeckuif  CMBICI  IPOU3BOJHOW, TMepBOOOpasHas, ONpeAeIEHHbIH
UHTErpaj; yMEHHWE HaXOJIUThb AaCHMIITOTHl rpaduka (QyHKUHU; yMEHUE
BBIUUCIIATH POU3BOAHBIE CYMMBI, IPOU3BENEHNUS, YACTHOTO U KOMIIO3UIIUU
(GbyHKIMA, HAXOIUTh YPaBHEHHE KacaTelbHOU K TpaduKy QYyHKIIMH; YMEHUE
HAaXOJUTh MPOU3BOJHBIE 3JEMEHTApHBIX (DYHKIMHA; YMEHHE HCIIOJIb30BaTh
MPOU3BOJIHYIO JUISI KCCJIENOBAaHUS (YHKIMM, HAXOAUTh HaumOOJbIINE U
HaMEHbIINE 3HA4YeHUs (YHKIUH; CTPOUTh TIpadUKd MHOTOUJICHOB C
UCIIOJIb30BaHHWEM  allllapara MaTeMaTH4YecKoro aHaliu3a; MPUMEHSTh
IIPOU3BOJHYIO AJI1 HAXOXKACHMS HAWIyYLIErO PEIIECHUs B NPUKIAIHBIX, B
TOM YHUCJIE€ COIMAbHO-3KOHOMHYECKHX M (PU3MYECKHX 3a]adax; HaXOAWUTb

IoMAA U 00bEMBI (PUI'Yy C MOMOINBIO MHTErpaja; MPUBOAUTH HMPUMEPHI

[okyMeHT co3aaH B 3nekTpoHHon chopme. Ne 22 ot 26.08.2025. cnonHutens: MbagynnuH 3.90. 0 AIEKTPOHHbINA
CrpaHuua 39 u3 47. CTpaHuua cosaaHa: 26.08.2025 08:14 =¥ TATAPCTAH



MaTEMaTHYECKOTO MOJICTHPOBAHUS C TIOMOIIBbIO  Au(PEepeHIIHATHEHBIX

ypaBHEHUU

YMeHune onepupoBaTh MOHATUAMH: Tpaduk (GyHKIMU, oOpaTHas (yHKIIHS,
KOMMO3ULMsl (QYHKUMH, JWHEHHas (yHKOMS, KBagpaTH4Has (QyHKIUS,
pauMoHanbHass (DyHKIUS, CTeneHHas (QYHKLUUSA, TPUTOHOMETPUYECKUE
¢bynkuuu, oOpaTHbIE TPUTOHOMETPHUYECKHE (YHKIMU, MOKa3aTelIbHAas |
norapupmuueckas (QyHKIUM; yMEHHE CTPOUTh TIpadUKU H3YyYEHHBIX
(GyHKUIMH, BBITOTHATH NpeoOpa3zoBaHus rpaduKoB (yHKIHN, UCIIOIB30BaTh
rpaduKu A U3y4eHUs IPOLIECCOB M 3aBUCUMOCTEH, NPH PEIICHUH 3a/1a4 U3
ApYyruxX Yy4eOHBIX NTPEAMETOB M 3aJad W3 PEaJbHON JKW3HU; BBIPAKAThH
dbopMynaMy 3aBUCUMOCTH MEXKIY BEJIMYMHAMHM; MCIOJIb30BaTh CBOMCTBA U
rpadukyd  (QYHKUUH JUIS pEUICHUs ypaBHEHHWH, HEPABEHCTB M 3a1ad C
napameTpamu; H300paxkaTb Ha KOOPAMHATHOM IUIOCKOCTH MHOXKECTBa

peI_HeHI/Iﬁ ypaBHeHHﬁ, HCPAaBCHCTB U UX CUCTEM

YMeHue pemath TEKCTOBbIE 3aJaud pPa3HbIX TUIOB (B TOM YHUCIIE Ha
IPOLEHTHI, J0JIM U YacTH, Ha JABMXKEHHE, paboTy, CTOMMOCTh TOBapoOB U
yCIIyT, HaJorH, 3aJa4yd U3 o0JacTU YIPABJIECHUS JUYHBIMU U CEMEHHBIMU
¢buHaHCaMM); COCTaBIATh BBIPAKEHMs, YpaBHEHHs, HEpPaBEHCTBA U UX
CHUCTEMBI II0 YCJIOBHIO 3aJa4yd, MCCIEAOBATH IIOJIyYEHHOE PEUICHUE H
OLICHMBATh IMpPaBAONOJOOHOCTh pE3yJNbTAaTOB; YMEHUE MOJEIUPOBATh
peanbHBIE CUTyallUd Ha A3BIKE MAaTEMaTUKW; COCTAaBJIATb BBIPAKEHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI [0 YCIOBHIO 3a/1a4M, UCCIIEI0BATH
MOCTPOEHHbIE ~ MOJAEIM C  HCHOJb30BAaHMEM  ammapara  anreOpsl,

MHTEPIPETUPOBATH ITOIYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATHIMH: cpelHee apudmernyeckoe, MeAHaHA,
HauOoJblllee U HaUMEHbIIee 3HAYCHHs], pa3Max, AUCIEPCHS, CTaHIapPTHOE
OTKJIOHCHHE YHCIIOBOTO Ha0Opa; YMEHHE H3BJIEKaTh, WHTEPIPETHPOBATH
nH(popMaInio, MPEACTaBICHHYI0 B Ta0NMIlaX, Ha AMarpaMmax, rpadukax,
7 OTPAXKAIOIIYI0 CBOMCTBA pEabHBIX MPOIECCOB U SABJICHUMN; MPEICTABIATH
uHOpMALIUI0O C TOMOIIBID TaOIWII ¥  JUarpaMM; HCCIEeIOBaTh
CTaTUCTUYCCKUEC JAaHHBIC, B TOM YHCJIC C TPUMCHCHHUEM l"pa(bI/I‘IeCKI/IX
METOJIOB M DJIEKTPOHHBIX CPENCTB; TpadUyeCcKu HCCIEAOBATh COBMECTHBIS

HaOJII0JICHHUS C TIOMOIIBIO TMarpaMM PacCeHBaHUs U JTUHEHHON perpeccuu

YMeHue onepupoBaTh MOHATUSAMU: CIIy4alHBIN OMBIT U CIIy4ailHOE COOBITHE,

BCPOATHOCTDH CJIy‘-IElﬁHOFO CO6BITI/ISI; YMCHHC BBIYUCIIATL BCPOATHOCTL C
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MCTOJIb30BAHUEM TpapUUECKHX METOAOB; IPUMEHATH (POPMYJIIBI CIIOKEHUS U
YMHOXEHHSI BEPOSTHOCTEH, (OpPMyIy IOJHOH BEPOSTHOCTH, (GOPMYIY
Bepuymnu, komOuHaTopHble (BakThl U (OPMYIbI; OLIEHUBATh BEPOSATHOCTH
pEeaNbHBIX COOBITHH; YMEHHE ONEpUpOBaTh IOHATHAMHU: CiIydaifHas
BEJINYMHA, PpaCIpeesiCHUe BEPOSTHOCTEH, MaTeMaTHUECKOE OXKHJIAHHUE,
IMCHEepPCHS M CTaHAApPTHOE OTKJIOHEHHWE CIy4ailHON BeNWYMHBI, (QYHKIIUU
pacupeneneHuss U IUIOTHOCTH  PAaBHOMEPHOIO, IOKa3aTENbHOIO U
HOPMAJILHOTO pacHpeAeseHU; YMEHHE HCII0JIb30BaTh CBOMCTBA M3YYEHHBIX
pacnpeneneHuil Js pemieHus 3ajad; 3HAKOMCTBO C ITOHATHUSIMH: 3aKOH
OOJIBIIINX YHCEIN, METO/BI BHIOOPOYHBIX MCCIIEIOBAHHI; YMEHNUE TPUBOIUTH
OpUMepBl  MPOSIBIICHHS 3aKOHa OONBINMX 4YHCEN B TNPHPOJHBIX U
OOIIIECTBEHHBIX SBJICHUSX; YMEHHUE ONEPHPOBATH MOHATHSIMH: COUYETAHUE,
NepECTaHOBKA, YHCIIO COYETAaHHWH, YHCIIO MEpecTaHOBOK; OmHOM HploTOHA;
YMEHHE TMPUMEHATh KOMOMHATOPHBIE (DAKTBI M PaCCYKISHHS ISl PELICHUS
3a7a4; OICHWBAaThb BEPOSATHOCTH pPEAIbHBIX COOBITHI; COCTaBISATH

BEPOSATHOCTHYIO MOJIEIb U HHTEPIPETUPOBATD NIOJIYYEHHBIA PE3yIbTaT

YMeHue onepupoBarh  MOHATUSMHU:  TOYKa, MpsMas, IJIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEIMUYHMHA yIia, IJIOCKUWA YroJl, IBYTPAHHBIN
yroJ, TPEXTPAHHBIN YroJl, CKpelMBaroIIMecs MpsSMble, MapasiebHOCTh U
MEePHIEHIUKYISIPHOCTh MPSAMBIX U IJIOCKOCTEH, YroJl MEXKIY MPSMBIMHU, YroJl
MEXIy IPSIMON U TIOCKOCTBIO, YIOJ MEXIY IUIOCKOCTSIMH, PACCTOSIHUE OT
9 TOYKH JO IUIOCKOCTH, PACCTOSTHUE MEXAY INPSMBIMH, PACCTOSIHUE MEXIY
IUIOCKOCTSIMU; YMEHHE HCIOJIb30BaTh MpPU PEUICHUH 3a/1ad HU3y4YeHHbIE
(bakTbl U TeopeMbl MIAHUMETPUH; YMEHUE OIICHHBATh pa3Mepbl OOBHEKTOB
OKpPY)KAIOILIET0 MHPA; CTPOUTh MAaTeMaTHYECKHE MOJEIM C TMOMOIIbIO
F€OMETPUYECKUX TMOHATUM M BEIMYMH, pEllaThb CBS3aHHBIE C HUMU

MPAKTUYCCKHUE 3a]a4r

YMeHue omnepupoBaTh MOHATUSAMU: IUIOMAAL (UTYpBl, 00BEM GUTYpHI,
MHOTOT'PaHHUK, PaBUIIbHBI MHOTOI'PaHHUK, CEYEHUE MHOTOTPaHHUKA, KYO,
napajuiefienunes, npu3Ma, nupaMuaa, Gurypa U MoBEpXHOCTh BpallleHus,

HWINHAP, KOHYC, mmap, cdepa, miomanb chepbl, MIoHags MOBEPXHOCTH

10
MUpaMHIbl, TPU3MBI, KOHYCa, LWIMHJIpa, 00BEM KybOa, MPSIMOYTOJIbHOTO
napamiCienuiega, IUupaMuIbl, IIPU3MbI, MNOUIHHApPA, KOHYCa, MIapa,
paSBépTKa IMOBEPXHOCTH, CCUCHHUA KOHYCAa W NUJIMHJIpPA, IapallyICIbHBIC OCHU
WKW OCHOBAaHWIO, CE€UYCHHUC IMapa, IIJIOCKOCTh, Kacarouiascs C(I)epbl,
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WIMHAPA, KOHYCa; YMEHUE CTPOUTh CEUE€HHE MHOTOIpaHHHKA, U300pakaTh
MHOTOTPaHHUKH, (UTYpPHl U MOBEPXHOCTH BpAILEHUS, UX CEUEHUS, B TOM
YHCJIe C IOMOIIBIO 3JIEKTPOHHBIX CPEJCTB; YMEHUE NPUMEHSATH CBOMCTBA
FeOMETPUUYECKUX (UTYpP, CAMOCTOSTENbHO (OPMYIUPOBATH OINpEeACTICHUs
U3ydyaeMbIX (UTYp, BBIABHraTh THIIOTE€3BI O CBOWCTBAX M MpPHU3HAKAX
reoMeTpuyecKkux (Quryp, oOOCHOBBIBATH WM ONPOBEpraTh HX; YMEHUE
MPOBOJIUTH KiacCU(UKALUIO GUTYp MO PA3IUYHBIM MIPU3HAKAM, BBITOIHSATH

HCO6XOZ[I/IMBIC AOMOJIHUTCIIBbHBIC ITIOCTPOCHUA

YMeHue omnepupoBaTh  HOHSTHUSIMH:  JIBIDKEHHE B IPOCTPAHCTBE,
MapajuIeNbHBIA MEPEHOC, CUMMETPHsI Ha IUIOCKOCTH W B TIPOCTPAHCTBE,
MOBOPOT, IMpeoOpa3oBaHue Tmoa00usA, TOMO0OHBIE (QUIYpBI;, YMEHUE
pacro3HaBaTh paBHBICE W TMOMOOHBIE (DUTYpPBI, B TOM 4YHCIE B MPHUPOJE,
UCKYCCTBE, apXHUTEKTYpPE; HCIOJIb30BaTh I€OMETPHUUECKHE OTHOLICHHS MPU
pelleHrr 3a/ay; HaXOAWTh TEeOMETPUYECKHE BEIUYUHBI (IUIMHA, YTOJI,
11 II0MIa/1b, 00BEM) MIPH PEIICHUH 33724 U3 APYTUX yUCOHBIX MPEIMETOB H U3
peaIbHOM KU3HU; YMEHUE BBIUYUCIATH F€OMETPUUECKHUE BEJIUYUHBI ([JTMHA,
yroj, IIOM@AAb, 00BEM, IUIOMIAJh TMOBEPXHOCTH), HCIONB3YS H3ydEHHBIC
dbopMynbl U METOIbl, B TOM YHCJE: IUIOMIab TMOBEPXHOCTH MHUPAMUIBI,
MIPU3MBI, KOHYCa, [IWIWHIPA, TUIoHaab cepsl; 00BEM Kybda, MPSIMOYTOIBHOTO
napajieNnenunena, MIpamMuIbl, TPU3MbI, HWIMHIPA, KOHYCA, I1apa; YMEHHE

HAaXO/IUTh OTHOLIEHHE 00BbEMOB MOT00HBIX PUTYP

YMeHue omnepupoBaTh MOHITHSAMHU: TPSIMOYTOJbHAs CHUCTEMa KOOPIUHAT,
BEKTOp, KOOpPJAWHATHI TOYKH, KOOPJAMHATHI BEKTOpPa, CyMMa BEKTOPOB,
1 MIPOM3BEICHNE BEKTOpa Ha 4YHUCIO, pa3lIoKEHUE BEKTOopa Mo 0asucy,
CKAJIIPHOE TPOU3BEJCHUE, BEKTOPHOE MPOU3BEIAEHUE, VYrol MEXKIY
BEKTOpPaMU;, YMEHHUE UCIIOIB30BaTh BEKTOPHBIN U KOOPJIUHATHBIN METO IS

peUICHU TCOMETPUUCCKHUX 3aJad U 3aaa4 APYyrux y‘IC6HBIX npeaAMETOB

YmMmenue BLI6I/IpaTB HOI[XOI[SIH_[I/Iﬁ MEeTod JIs pCHICHUA 3aJadr, MOHUMAHUC
3HAYUMOCTH MATCMATHKW B H3YUCHUW TIPHUPOAHBIX U O6HI€CTB€HHI)IX
13 nponeccoB " HBJ'ICHPIfI; YMCHHUEC PACIIO3HABATHL IMPOABJICHUC 3aKOHOB
MaT€MaTuK B HMCKYCCTBE, YMCHHC IMPHUBOJAUTH NMPHUMEPBI MATEMATUUYCCKHUX

OTKPBITUHA POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAyKU
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IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

Kon | IlpoBepsiemMblii 3j1eMeHT COAepP:KAHUS

1 Yucna 1 BEIUHCIIEHUS

1.1 | HarypanbHble u nensle yncia. IIpu3Haky 1eIMMOCTH LENbIX YUCEN

Panmonaneueie uncina. OOBIKHOBEHHBIC U JCCSITHYHBIC TPOOH, MPOIICHTHI, 0ECKOHEYHBIE

1.2 MEPHOINICCKHE POOH

13 Apudmerndeckuii KOpeHb HaTypalbHOW creneHu. JleiicTBUs ¢ apudMeTHYeCKUMU
' KOPHSIMH HaTypaJIbHOM CTEIIEHU

L4 Crenens ¢ 1ensiM nokazarenem. CTeneHb ¢ pallMOHAJIbHBIM Moka3areneM. CBoOMCTBa
' CTEIEHH

Ls CuHyc, KOCUHYC ¥ TaHT€HC YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCUHYC, apKTaHT'€HC

YHUCJIIOBOT'O apryMEHTa

1.6 | Jlorapupm uncna. JlecsiTuuHbe 1 HATYpaJIbHBIE JTOTApU(PMBI

JleiicTBuTenpHble uncia. ApupMeTHYecKre ONepaluu C JeHCTBUTEIbHBIMU YHCIIaMHU.
1.7 | [IpubnuxEHHbIE BBIYMCIICHUS, MpaBUja OKPYIVIEHUs, IPUKHUAKA U OLIEHKa pe3yJbTaTa

BBIYHUCIICHUN

1.8 | IlpeoGpa3zoBaHue BbIpaKEHUI

1.9 | KommoiekcHbie uncia

2 YPaBHeHI/IH 1 HECPABCHCTBA

2.1 | Lensle 1 1poOHO-paiMOHAIbHbIE YPABHEHUS

2.2 | UppaunoHalIbHbIE YPAaBHEHHUS

2.3 | TpuroHoMeTpHYECKUE yPAaBHEHUS

2.4 | Iloka3arenbHble U JorapupMuyeckre ypaBHEHUs

2.5 | Lensle u 1poOHO-paniMoOHaIbHbIE HEPABEHCTBA

2.6 | UppaunoHanbHble HEPAaBEHCTBA

2.7 | Iloka3arenbHble U JlorapuMuyeckue HepaBeHCTBA

2.8 | TpuroHoMeTpruecKre HEpaBeHCTBA

2.9 | CucteMbl U COBOKYITHOCTH YPAaBHEHUM U HEPABEHCTB

2.10 | YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
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2.11 | MaTpuua cucteMsl JINHEHHBIX ypaBHEHUI. OnpeaenuTeslb MaTpULIbI

3 OyHKIUYU U TpapUKU

Oyukuus, crnocodbl 3amanus ¢yHkuud. ['papuk ¢yHkuuu. B3ammuHO o0OpaTHBIC

> ¢byukun. Yétaele u HeuéTHble pynkuuu. [leproanueckue GpyHkunm
Ob6nacte ompeneneHus W MHOXKECTBO 3HaueHuM (ynkuumu. Hynmu ¢yHKium.
12 [TpomexxyTku 3HaKOMOCTOSIHCTBA. [IpoMexyTK MOHOTOHHOCTH (PYHKIIMH. MaKCUMYMBI
' U MuHUMyMbl (yHKuud. HawmOonbinee M HauMeHblliee 3Ha4YeHHE (QYHKIMM Ha
IIPOMEIKYTKE
13 Crenennas pyHKIMS ¢ HaTypaJdbHBIM M IIENBIM TOKa3aTeneM. E€ cBoiicTBa U rpaduk.

CaoiicTBa U rpaduK KOpHSI 71-OW CTEIICHH

3.4 | Tpuronomerpuueckue GyHKIIMH, UX CBOWCTBA U rpaduKu

3.5 | [lokazarensHas u norapudmuyueckas GyHKIUU, KX CBOMCTBA U TpaduKu

16 Touku pa3psiBa. AcuMnTOoThl rpadukoB ¢yHkimil. CBoicTBa QYHKIIMIA, HEMPEPHIBHBIX
Ha OTpe3Ke

3.7 | IlociemoBaTelIbHOCTH, CIIOCOOKI 3aJaHHts ITOCIICI0BATEIIFHOCTEH

3.8 | Apudpmerrueckas u reomeTpuyeckas nporpeccur. opmMyiia CI0XKHbBIX IPOLIEHTOB

4 Hauana MmatemaTnyeckoro aHaiunsa

4.1 | IlpousBonnas ¢pyHkuuu. [Ipon3BoaHbIE 3JIEMEHTAPHBIX (YHKIIHMA

[IpumeHeHre TPOU3BOJHOW K HCCIENOBaHUIO (QYHKIMM Ha MOHOTOHHOCTh H
4.2 | akctpemymbl. HaxoxaeHue HamOOJbIIEr0 M HAMMEHBIIETO 3HAYEeHUS (QYHKIUU Ha

OTpe3Ke

4.3 | IlepBooOpa3nas. UnTerpan

5 MHuoxecTBa 1 10oruKa

5.1 | MHoXkecTBO, onepanuu HaJl MHOKecTBaMu. Jluarpammel Oiiniepa — Benna

5.2 | Jloruka

6 | BepoATHOCTb U cTaTUCTUKA

6.1 | OmmcarenpHast CTATUCTUKA

6.2 | BepostHOoCTh

6.3 | Kombunaropuka

7 I'eomerpus

7.1 | @urypsl Ha IJIOCKOCTH

7.2 | IIpsimble ¥ TJIOCKOCTH B IPOCTPAHCTBE

[okyMeHT co3aaH B 3nekTpoHHon chopme. Ne 22 ot 26.08.2025. cnonHutens: MbagynnuH 3.90. 0 AIEKTPOHHbINA
CtpaHuua 44 u3 47. CTpaHuua cosaaHa: 26.08.2025 08:14 =¥ TATAPCTAH



7.3 | MHOrOrpaHHUKHU

7.4 | Tena u NOBEpXHOCTH BPALICHUS

7.5 | KoopauHatel 1 BEKTOPBI
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YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* MaTtematuka: anrebpa 1 Hayajla MaTeMaTUYeCKOro aHaiausa, reomerpus. ['eomerpus. 10-11

kiacc. Atanacsit JI.C., byty3oB B.®., Kagomies C.b. u ap. AknrioHepHOE 00IIECTBO

«3marenscTBO «lIpocBemenune»

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

MaremaTuka: anreOpa W Hayajga MaTeMaTHYeCKOro aHanuza, reomerpus. I'eomerpus. 10-11
kimacc. / Meroaudeckue pekoMmeHganuu k yuyeObnuky Atanacsna JI.C., Bbyrty3oBa B.O.,

Kanomuesa C.b. u ap. Aknmonepnoe o0miectBo «M3aatenbctBo «IIpocBemieHuey

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET

bubmuoteka [{OK https://m.edsoo.ru/
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Jluct cornacoBaHus k gokymeHTy Ne 22 ot 26.08.2025
WHunumatop cornacoBanus: mbagynnud 3.9. Jupektop
CornacoBaHune nHnyumnposaHo: 26.08.2025 08:15

Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
iMopnucaHo

1 Twapynmun 3.0. 26.08.2025 - 08:15
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