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MNOACHUTEJIBHASA 3AIINCKA

PaGouast mporpamma yueOHoro kypca «l'eomerpus» 0a30BOro ypoBHS st
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30oBaHUIO, M TPAAUIMI POCCUICKOTO 0O0pa3oBaHUA.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOpPa3BUTHUsSI M HENPEPHIBHOIO 00pa3oBaHUs,
LEJTOCTHOCTh OONIEKYIbTYPHOTO, JIMYHOCTHOTO W IO3HABATEIIBHOTO Pa3BUTHUS
JUYHOCTHU 00YyYarOIIMNXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3YJIbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHUH JIMYHOCTHOTO
pa3BUTHs OOy4aromuxcs, (popMHUpPOBaHUS (YHKUIUOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M NPOUCXOKIECHUU TI'€OMETPUUYECKHX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M UACAIBHOIO, XapaKTepe OTPaKECHUS
MAaTEMATUYECKON HAyKOW SIBJICHUWA M TPOLECCOB PEATBHONO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJEIUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIUICHUsS, HEOOXOIMMBIX [UIsl aJalTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust siBAsieTCs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIAHETO
oOmiero oOpa3oBaHUs, TaK Kak OOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HANPABIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIlUIeHHE, (HOpPMHUPYEMOE NIpPHU H3YYEHHH OO0YyYarolmIMMHCS
MOHATUHUHBIX OCHOB FT€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUMN
B XOJI¢ pEIIEHUs Te€OMETPUYECKUX 3aJayd, YMEHHE BbIJBUTaTh M OINPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHHHM 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (PpU3uKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro CoIMalbHOro ObITHs, (opma
OTPaXEHUSI OKPY’KAIOIIET0 MHUPA, YCJIOBHE YCHEUIHONO MO3HAHUS W aKTHUBHOIO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSAET pa3Hble BUABI Y4E€OHOM U TPYIOBON N1E€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHATIEHO BAXKHBIX KA4eCTB, MOITOMY aKTyajabHa
3amada (opmMupoBaHHS y OOYyYarONIUXCsl MPOCTPAHCTBEHHOTO MBINMUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEITEIIBHOCTH M0 MHOTUM HampaBICHUSM.

Ilenp ocBoeHus mporpaMMbl yuyeOHOro kypca «l'eomerpus» Ha 0a30BOM
ypOBHE 0OyueHus — 00meoOpa3oBaTeibHOE W OOIIEKYJIbTYpHOE pPa3BUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
WCIIOJB30BAaHUs CHUCTEMAaTHUYECKUX TI'EeOMETPUUYECKHX 3HAHMH W  JICUCTBUH,
crienu(PpUIHBIX TEOMETPHUH, BO3MOKHOCTH YCIICIIHOTO MPOAOJIKEHUSI 00pa30BaHUs
10 CIEIUAIBHOCTSM, HE CBA3aHHBIM C MPUKIIAJHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reomMeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HAYCHA IS
OOyYaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroliuecs Ha
0a30BOM ypOBHE JOJKHBI OCBOMTH OOIIHME MaTeMaTHYECKHE YMEHHS, CBSI3aHHBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh HM3YYHUTh TC€OMETPHIO OoJee
r1y0OKO, €cii B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHUAX B MPODHECCHOHATBHOM NESITEIHLHOCTH.

JlocTikeHne 1enu  OCBOCHMSI MPOTpaMMbl  00ECIIEUMBACTCS pEIICHUEM
COOTBETCTBYIOIIMUX 3amad. [IpHOpUTETHBRIMU  3aJa4aMH  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

e (opMupOBaHHE TMPEJACTABICHUS O TEOMETPUM KaK 4YacTH MHUPOBOM

KYJIbTYPBI U OCO3HAHHUE €€ B3aUMOCBSI3H C OKPYKAIOIINM MHUPOM;

e (opMupOBaHUE TPEJCTABICHUS O MHOTOTPDAHHUKAX W TeJax BpalleHUS
KaK O BOXXHCHIIIMX MaTEMAaTHYCCKHX MOJICIAX, IO3BOJISIONIUX OMMCHIBATH
Y U3y4aTh pa3HbIC SBICHUS OKPY>KAIOIIETO MUPA;

e (¢opMupoBaHHME yMEHHs paclo3HaBaTh Ha YEPTEKaX, MOACIIX M B
peaJbHOM MHUPE MHOTOTPAHHHMKH U TeJla BpalleHHUS,

e OBJAJCHUEC METOJAMH PEIICHHS 3a/1ad Ha TOCTPOCHHS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHME yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSITHSAMH O
MHOTOTPaHHHUKAX M TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJIAJICHWEC  aJITOPUTMAMH  PCIICHUS  OCHOBHBIX  THIIOB  3aJad,
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJIOKHBIE  JIOKa3aTeIbHBIC
pacCyXJICHUS B XOJI¢ PCIICHUsS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTHYECKUM COJICPKaHUCM;

e pa3BUTHE WHTEJUICKTYaTbHBIX u TBOPYECKUX CIIOCOOHOCTEMH
OoOydJarommMxcsi, IMO3HABATEIBbHOWM  aKTUBHOCTH,  HCCIEAOBATEIIbCKUX
YMEHUM, KpUTUIHOCTH MBIIIUICHUS;



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B pEaNbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylnupoBaTh HX Ha A3bIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI anmapar Uil PElIeHHUs MNPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MMOJTYYEHHBIE PE3yJIbTaThI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEpEOMETpUM B Hayalle €ro Mu3y4yeHus 3ajad, pellaeMblX Ha YPOBHE
MHTYUTHUBHOTO MTO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHM30BaHHAasl paboTa HaJl
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHME  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
POCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue oOpa3a TPOBOJUTCA C ONOPOM Ha
HaIJIIHOCTh, a OIIepUpOBaHUE O00pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHUS.

OcHoBHbIE copeprkarelibHble TuHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpsiMble 1 TIIIOCKOCTH B IPOCTPAHCTBEY, «Teya BpaleHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
o0ydeHHUs Ha YPOBHE CpPEIHEr0 00IIero 00pa3oBaHus.

Conepxanne 00pa3oBaHUS, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacnpenefNeéHHbIM [0 rojaaM OOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MNOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
cOOJII0ICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha uzydenue reometpumn orBoauTCs 2 yaca B Henento B 10 knacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX daca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasl, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHMOMATHYECKOM TIOCTPOCHUU CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyiebHbIE M CKpelmuBarommecs npsMbele. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B  IIPOCTPAHCTBE: IMAPAJUICIBHBIE MpPsIMbIE B  IPOCTPAHCTBE;
[ApAJUIEIIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUIockocTei. [lpocTeiliine mnpocTpaHCTBEHHBIE (QUIYphl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaiesenumne]; TOCTPOCHUE CEUCHUH.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TEOpeMa O MPsAMOM
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT MNpAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypsl Ha  IIJIOCKOCTb.
[lepneHauKyISIPHOCTh  TJIOCKOCTEH: MOPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE€ 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuka. [Ipusma: N-yronpHas
MpU3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasl U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajuiejienune]; U ero cpoucrtsa. [lupammpma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHE MUPAMUIbl; OOKOBAs U MOJHAS IOBEPXHOCTh MUPAMUIBI;, PABUIbLHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs MHPaAMUJIa; MNpaBUJIbHAs TPEYroJibHasi MHUpPaMHUAA M TPABHIbHBIN
terpadp; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTAadIp,
noaekadp U ukocadap. CeueHus Npu3Mbl U TUPaAMUIBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHUKAX.



Brruncnenre 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABUIBLHON MHUPAMUJIBL,
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 UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTU. KOoHyC: ocCHOBaHME U BepilinHa, 00pa3yromias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBAaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacrnionoxenue chepbl U TII0CKOCTH; 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
BpallEHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 006 00béEME
NPsIMOYTOJIBHOTO TMapajuiesienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 1mapa u maomass chepsl.

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

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

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha miIocKkocTH U B mpocTpancTBe. Cl0KEeHNE U BHIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX C
IIPUMEHEHUEM TIpaBUJI JACUCTBHM C Bekropamu. lIpsaMoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaumnatel Bektopa. I[lpocreiimme 3amaun B
KOOpJIMHATax. YTon Mexay BekTopaMu. CKajasipHOE MNPOU3BEIEHHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUSI TMPOrPAMMBI  Y4EOHOTO TMpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SBIICHUMH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUHU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTH, YBOKCHUS 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-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMUMBOrO OyAYyLIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

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

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
MHTEepecax 30pOBOro U 6€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOT'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAaHHE, COATTAHCUPOBAHHBIM PEXUM 3aHATUU U

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

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOHS, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JMEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTHUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymedr mnpodeccnrt W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



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

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlMCH Ha NMPUMCHCHHE MAaTeMaTHUYCCKUX 3HAHHWH JUIs pEIICHUS 3a1ad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS [MBHIN3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKH M MaTeMaTHYCCKOW KyJIbTYpOW KaK CPEICTBOM IIO3HAHHUS MHPA;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

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

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 0OYUAIOWUXCA (0CBOeHUe
Memo008  NO3HAHUA — OKpYICAWe2o0  Mupa;  NpuMeHeHue  J10SUYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aeficTBus:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MTPH3HAKA MAaTEMaTHICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATUAMH, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTaHABJIMBATh CYIICCTBEHHBIM  IPU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymUpoBaTH W  MPEOOPa30OBHIBATH  CYKICHUS:
YTBEpIUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MATEMaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHAIOTUH;

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

e BBIOMpaTh croco0 pemnieHUss yuyeOHOM 3adadyd (CpaBHUBATh HECKOJBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASAINIMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyaMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUUEe, MpodIeMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
00BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

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

e TMPOTHO3UPOBATH BO3MOKHOE pPa3BUTHE IPOIIECCa, a TAKXKE BBIJIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABJISATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JIMYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TIPEJICTABIATE €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
c(hOpMYITUPOBAHHBIM KPUTCPHSIM.

2)  VYuueepcanvhvlie KoMMyHUKamugHvle  Oelicmeus,  o0becneyusarom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M MHCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHS I10
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKJIEHHA C CYXKICHHUSIMH JIPYTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJENOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTYyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH I1ETh
COBMECTHOW JEATENHHOCTH, TUIAHUPOBATh OPTAaHU3AIUIO COBMECTHOM
paboThI, pacrpeaensiTh BUABI padOT, JOTOBAPUBATHCA, 00CYKIATh MPOIIECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHIA,
«MO3TOBBIE IITYPMBI» W WHBIC), BBIMOJIHATH CBOIO YacTh pabOTHI M
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHW KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeusl, obecneuusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEILIEHUs 3a]]aul, BEIOUPATh CIIOCO0 peLIeHHs
C YYETOM UMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIB:

BIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcuu Kak OCO3HAHMS
COBEpIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3yapTara peleHnss MaTEMaTHIEeCKOM 3a/1a4u;

NPEABULIETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HHMKHYTh NpPH PELIEHUU
3a1a4d, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWJEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKECHHS WIM HENOCTHKECHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OnepupoBaTh NOHATUSAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPHM M CIEACTBHS U3 HUX IIPU PEUICHUU
reOMETPUYECKUX 3a]a4.

OnepupoBaTh NOHATUSMU: NAPATIIETBHOCTh U MEPIEHAUKYIISIPHOCTD MPSMBIX
U IUIOCKOCTEH.

KnaccuduimpoBaTe B3aUMHOE pAacCIlOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA yIOj, TPaHd JABYTPAHHOTO YIJa,
pedpo ABYTrpaHHOTO yIiia; JUHEHHBIA Yrojl ABYTPAHHOTO yria; IpajlycHas Mepa
JBYTPAHHOTO yTia.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKIJIBIA W HEBBITYKJIBIN
MHOTOI'PAaHHHUK, 3JIEMEHTBI MHOTOTPaHHUKA, IPABUJIbHBI MHOTOTPAHHUK.

Pacro3HaBaTh OCHOBHBIE BHUABl MHOTOIPAaHHHUKOB (NHpaMuia; MpU3MA,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccuduumpoBarb ~ MHOTOIpaHHUKHM,  BBIOMpas ~ OCHOBaHMS IS
KJacCU(pUKaUUU (BBINYKJIblE W HEBBINYKJIblE MHOTOIPAHHUKH; TPaBUIbHBIC
MHOTOI'PAHHHKH; IPSIMBIE U HAKJIIOHHBIE MPU3MBI, TapaJUICICIUIEABbI).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSICHATH TPUHIIUIIBI TIOCTPOEHUSI CEYEHUH, UCTIOJB3YSl METO/ CIIEOB.

Crpouth ceuyeHUsT MHOTOIPAaHHHKOB METOJOM  CIIE€JOB,  BBIIIOJIHSTH
(BBIHOCHBIE) IJIOCKHE YEPTEKU W3 PUCYHKOB IPOCTHIX OOBEMHBIX (UTYpP: BUA
CBEpXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXKJAEHUE TEOMETPUUYECKUX BEJIMYUH 10 00pa3liaM Wiu
QIrOpUTMaM, TPUMEHSISI W3BECTHbIC AHAJTUTUYECKWE METOAbl TPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HAa BBIYMCIEHUE PACCTOSHUN MEXKIY IBYMS
TOYKaMH, OT TOYKH JO MNOPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMHU.

PemaTe 3a1aun Ha HAXOXKACHUE TEOMETPUUYECKUX BEJIIMYUH 10 00pasliam uiu
QITOPUTMAM, IPHUMEHSSI HW3BECTHBIC AHAIUTUYECKHE METOABI IIPU PEIICHUU
CTaHJAAPTHBIX MaTEeMaTUYECKUX 3aJad Ha BBIYHCICHHE YIVIOB  MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMH, MEXIy NPSIMOM M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.



Bbruncnsate 00bEMBI M IIJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TpU3Ma,
nupaMua) ¢ TpUMEHEHHEeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATUSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (UTYPBI.

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

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3a/1a4, MPEANOIaraloluX HECKOIbKO IIAr0OB PEIICHHUS, €CIM yCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpPOCTEHINNE 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 TE€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEINU C
WCITIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHITHI U TEOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATHUSMHU: LWIMHJPUYECKAs IOBEPXHOCTh, 0Opa3yroliue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3yrolue KOHHYECKOH NOBEPXHOCTH, KOHYC; c(pepruyeckas moBEpXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepbl U MIOCKOCTH.

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

Boruncnsate 00bEMBI M IUIOHIAAM  TIOBEPXHOCTEH  Ted  BpalleHus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAHHAST B MHOTOTPAHHUK WU TEJO
BpalIeHUS.

BbaucnsaTe COOTHOLIEHUST MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaemple (UTYpbl OT PYKH W C TPUMEHEHHEM IMPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

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

W3BnekaTh, HWHTEPHOPETHUPOBATH M MpeoOpa3oBbIBaTh MHGOPMAIUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHS BEKTOPa Ha YUCI0, O0BACHSITH, KAKUMHU CBOWCTBAMHU OHH 00JIaJIal0T.

[IpuMeHSTh MpaBUiIO Napasuieenuneaa.

OnepupoBaTh NOHATUSIMU: JI€KAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJlyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

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

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue (akThl JUIsT PEIICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIbKO IArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

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

Pemate 3amauM Ha [I0Ka3aTEIbCTBO MATEMATHYECKUX OTHOIIEHUM U
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTr OpocTEHIINE MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a]1ad.

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

[IpUuMEHATh TMOJMy4YEHHBIE 3HAHUSA HaA MPAKTHUKE: aHAJIW3UPOBATH DPEAJIbHBIC
CUTyallul W IIPUMEHATh HW3YYCHHBIE NOHATUS B MPOLECCE IIOMCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara anreOpsl; peniaTh
MPAKTUYECKUE 3a/1a4d, CBA3aHHBIE C HAX0XKJAECHUEM T€OMETPUUECKUX BEJIUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypchl
bubnuoreka [{OK
1 B 1
BEAICITHE B CTEPCOMETPIIO 0 https://m.edsoo.ru/1c209e37
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MIIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepnieHIUKYISIPHOCTD MPSMBIX U 12 bubmmoreka [JOK
IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
bu6mmoteka IIOK
4 VYTiel MEXAY NPSIMBIMU U TUNIOCKOCTSIMH 10 1 https://m.eds00.ru/1c209e37
bu6nmorexa LIOK
° MuororparHiKit 11 1 https://m.edsoo.ru/1c209e37
N bubnuoreka [{OK
0 OOBEMEI MHOrOTPaHHHKOB o 1 https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHUsl, paCCTOSHUS U YTJIbI 4 1 bubmorexa HOK
P ' P s https://m.eds00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
1 Tena ppaters 12 https://m.edsoo.ru/1c209e37
N bubmuorexa [JOK
2 O0nemsr Ten > 1 https://m.edso00.ru/1c209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPBI U KOOPJAUHATHI B IPOCTPAHCTBE 0 https://m.edsoo.ru/1c209e37
4 [ToBTOpeHme, 06001IIEeHNE, 7 1 bu6mmoreka [IOK
cucTeMaTu3auus 3HaHUI https://m.edso00.ru/1c209e37
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0



https://m.edsoo.ru/1c209e37
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoasnbie IIpakTnueckue
n/n Bceero U3YYCHUSA oOpa3oBaTe/ibHbIE
padoThI padoThI pecypenr
OcHOBHBIE IOHATHS CTEPEOMETPHUU:
TOYKa, MpsiMasi, IIIOCKOCTh,
npoctpaHcTBo. [IpaBuna Bu6 110K
noInoTeKa
M300pakKeHHs Ha pUCYHKAX: 1
P pHEYH . 02.09.2025  https://m.edsoo.ru/aecc77cd
M300paKeHHS TNIOCKOCTEH,
napauIeIbHBIX IPAMBIX (OTPE3KOB),
CepeuHBI OTpe3Ka
ITonsTus: nepecexaromumecs Bu6 110K
HOJIMOTEeKA
OCKOCTH, TIepeCceKaromec 1
THTOCROGTH, NEPECEXATOTIEcH 04.09.2025  https://m.edsoo.ru/2d8a9c99
npsiMasi M MI0CKOCTh
[TonsTHS: IepeceKaronecs Bub 10K
noIMoTeKa
OCKOCTH, TIepeCceKaromec 1
HHIOCKOCTH, HEpeCeraiotnecs 09.09.2025  https://m.edsoo.ru/db685e73
npsiMasi M MI0CKOCTh
3HAKOMCTBO C MHOTOTpaHHUKAMH,
n300pa’keHre MHOTOIPaHHUKOB Ha 1 bubnuorexa [IOK
PHUCYHKaX, Ha MPOEKIIMOHHBIX 11.09.2025  https://m.edsoo.ru/a63959ed
geprexax
HavansHbie cBeieHus o Kyoe u Eubs 110K
HOJIMOTEeKA
nUpaMuJie, UX Pa3BEPTKU U MOJIETIH. 1
PAMILIE, T pasbep 8 16.09.2025  https://m.edsoo.ru/b30dff38
CeueHust MHOTOTPaHHUKOB
bub6 OK
HavansHbie cBeneHus 0 Kyoe u 1 nosmmorexa 11

https://m.edsoo0.ru/3d8ffd32
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npaMue, uX pa3BEPTKU U MOJEIIH.
CeueHnss MHOIOIPaHHUKOB

18.09.2025

TToHsATHE 00 AaKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPHU:

bu6nmoreka IIOK

! AKCHOMBI CTEPEOMETPUU U CIICJICTBUS 23.09.2025  https://m.edsoo.ru/Occ5c4fe
U3 HUX
[TonsiTrie 06 akCHOMaTHYECKOM

8 MIOCTPOEHUH CTEPEOMETPHHU: bubnnorexa [JOK
AKCHOMBI CTEPEOMETPHUU U CJICIICTBHS 25.09.2025  https://m.edsoo.ru/239c8ch4
U3 HUX
[TonsiTrie 06 akCHOMaTHYECKOM

9 MOCTPOCHUU CTEPEOMETPHUU: bubnnoreka [JOK
AKCHOMBI CTEPEOMETPHUU U CJICIICTBHS 30.09.2025  https://m.edsoo.ru/65c6b106
U3 HUX
[TonsiTHE 006 AKCHMOMATHYECKOM
IIOCTPOECHUHU CTEPEOMETPUU: bubmuoreka [IOK

10
AKCHOMBI CTEPEOMETPHUU U CIIEJICTBUS 02.10.2025  https://m.edsoo.ru/258fc245
U3 HUX
B3anmMHoe pacronokeHue npsMbIX B
IIPOCTPAHCTBE: NIEPECEKAIOIIHECS, bubmuoreka [IOK

11
napajuieIbHbIe U CKPEIUBAIOLIIUECs 07.10.2025 | https://m.edsoo.ru/1a2520f6
psIMBIE
[TapannenbHOCTh MPSMBIX U
IUIOCKOCTEH B MIPOCTPAHCTBE:

12 napaJuleJbHbIE IPSIMBIE B bubnmorexa LHOK

. 09.10.2025  https://m.edsoo.ru/93ad36b3

IPOCTPAHCTBE; MapaJIeTbHOCTh TPEX
TIPSIMBIX

13 [TapamienbHOCT IPSAMBIX U bu6muoreka [JOK
MJIOCKOCTEN B MPOCTPAHCTBE: 14.10.2025  https://m.edsoo.ru/ee1d19b9
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[TapamiensHOCTE IPSIMON U

IIOCKOCTH
14 VYrael ¢ cOHanpaBJIE€HHBIMU bubnmnoreka HOK
CTOpOHAMHU 16.10.2025  https://m.eds00.ru/9f4071b9
15 VYron mexay npsMbIMU B bubmmoreka [JOK
IIPOCTPAHCTBE 21.10.2025  https://m.edsoo.ru/fe733862
16 VYron Mexay npsSiMbIMU B bubmmorexa [JOK
MIPOCTPAHCTBE 23.10.2025  https://m.edsoo.ru/2935a9a0
17 [TapamienbHOCTD IIIOCKOCTEN: bubnuorexa [IOK
napajuieIbHbIe IITIOCKOCTH 06.11.2025  https://m.edsoo.ru/2e18f255
18 CBoiicTBa napayyIeabHbIX bubmmoreka [JOK
IJIOCKOCTEHN 11.11.2025  https://m.eds00.ru/e504d656
IIpocreiire npoCTpaHCTBEHHbBIE
19 (GUTryphI Ha TTIOCKOCTHU: TETPAIT Bubmiorexa HOK
P $ TETPD, 13.11.2025 https://m.edsoo.ru/4a28dc02
KyO, mapasienenumnesa
. bubnuoreka [{OK
2 IT
0 OCTpOCHHE Ceemi 18.11.2025 https://m.eds00.ru/1d434d0f
21 [TocTpoenue ceuenuit bubmorexa HOK
P 20.11.2025  https://m.edsoo.ru/ec26fe5d
KonTposnbHas padbora no teme
99 "ITpsiMbl€ M TUIOCKOCTH B bu6muoreka [JOK
npoctpanctie. [lapamnensHoCcTh 25.11.2025  https://m.edsoo.ru/9a0a9e56
IPSIMBIX U IJIOCKOCTEMN"
[TeprieHAMKYASIPHOCTH NPAMOUN 1
23 HH(};)CKO(fFI/I'}II'Ie pr[eH WK IJ)'ISI HBIC bubmorexa I[JOK
 EPHCHIARY AP 27.11.2025  https://m.edsoo.ru/b19f6a5d
MpsIMbIE B TIPOCTPAHCTBE
24 [Tpsimble mapanienbHble U bubmuoteka [IOK
MEePIEHANKYIISIPHBIE K TTIOCKOCTH 02.12.2025  https://m.edsoo.ru/0ac11c95
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[IpsimMble napaienbHbIe U

bubnunoreka LIOK

25
MEePIEHINKYIISIPHBIE K TJIOCKOCTH 04.12.2025  https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepnesauKyJIspHOCTH bubmunoreka [JOK
IPSIMOM U INIOCKOCTH 09.12.2025  https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak nepneHauKyIspHOCTH bubmmoreka [JOK
PsIMOM M INIOCKOCTH 11.12.2025  https://m.edsoo.ru/79165d15
28 Teopema o npsmoit Bbu6motreka [JOK
NEPIEeHIUKYISIPHON MII0CKOCTH 16.12.2025  https://m.edsoo.ru/635c5087
29 Teopema o npsmoit bubnuorexa [IOK
NEePHEHANKYJISIPHON TIIIOCKOCTH 18.12.2025  https://m.edsoo.ru/bd3745f8
30 Teopema o npsimoit bubmmoreka [JOK
NEepPHEHANKYJISIPHON III0CKOCTH 23.12.2025  https://m.edsoo.ru/7d18834b
[TepnieHIUKYISIp ¥ HAKIIOHHBIE:
31 a(f:)TOSIHI/IGYOT I;Otncn JI0 TUTOCKOCTH bubmmorexa [JOK
p g ’ 25.12.2025  https://m.edsoo.ru/33c477d3
paccTosHUE OT MPSIMOM 10 TIOCKOCTH
[MeprieHIUKYISIp ¥ HAKIIOHHBIE:
32 angOﬂiHeYOT I"EO‘IKI/I JI0 TUTOCKOCTH bubmmorexa [IOK
P 8 ’ 30.12.2025  https://m.edsoo.ru/66fefadd
paccTOosiHAE OT MPSIMOM JI0 TIOCKOCTH
[leprieHIUKYNSAp ¥ HAKIOHHBIE:
33 acpcmﬂineym EO‘IKI/I 0 TUIOCKOCTH bubmmorexa [TOK
P 9 ' 13.01.2026  https://m.edsoo.ru/a5h7b8e3
pacCcTOsIHHE OT MPSMOMU JI0 TIOCKOCTH
[lepnieHIUKYNSIp ¥ HAKIIOHHBIE:
34 aCF;TOHiI/ICyOT IT)quI/I 0 IUIOCKOCTH Bubmmorexa [IOK
P /! ’ 15.01.2026  https://m.edsoo.ru/dbee22bc
paccTosHUE OT MPSIMOM 10 TUIOCKOCTH
35 VYTrabl B IPOCTPAHCTBE: YOI MEXKIY bubnuotexa [JOK
IPSIMOM U TNIOCKOCTBIO 20.01.2026  https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbIN yroj, TUHEHHBINA yroi bubmuoteka [IOK
JIBYTPAHHOTO yTJIa 22.01.2026  https://m.edsoo.ru/5fa0b3ce
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JIByrpaHHBIN yroJl, TMHENHBIN Yroj

bubnunoreka LIOK

37
JIBYTPAHHOTO yTJIa 27.01.2026  https://m.edsoo.ru/c7c777ed
Ilepne K oc OCKOCTEH:
§ | e
p Up AHIYIAD ABYX 29.01.2026 @ https://m.edsoo.ru/ec3e2da3
IUIOCKOCTEN
IlepnieHIUKYISIPHOCTD IIJIOCKOCTEH
39 I IEBHaKH neyneg WKYJISPHOCTH JIB bubmmorexa [IOK
P Up AHIYIEAP el 03.02.2026 = https://m.edsoo.ru/ed9e2a8e
IUIOCKOCTEN
[lepneHIUKYIAPHOCTD INIOCKOCTEHN:
40 I IESHEIKH neyr[eII; HUKYJISIPHOCTH 1B bubmorexa [IOK
P vp AP HBYX 05.02.2026 | https://m.edsoo.ru/ba75dc57
IUIOCKOCTEN
41 Teopema o TpéX NepHeHAUKYIAPaAX Bubmiorexa HOK
P P PHCHAMIY AP 10.02.2026  https://m.edsoo.ru/e4972cdc
42 Teopema 0 TpEX MEPHEHIUKYIIIPAX Bubmiorexa IOK
p p PHCHMKY AP 12.02.2026 = https://m.edsoo.ru/52188a7d
43 Teopema o TpEX NepHIEHINKYIIPAX bubmorexa LOK
p p PHCHHMKYIAP 17.02.2026  https://m.edso0.ru/9f246736
KonTponbHnas pabora no temam
44 "TleprnieHIUKYISIPHOCTD MPSIMBIX U bubmmnoreka HOK
wiockocTe" u "Yriel Mexay 19.02.2026 = https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTSIMH"
[TonsiTHE MHOTOTPAaHHHUKA, OCHOBHBIE
3JIEMEHTHI MHOTOTPaHHHUKA,
45 BBINYKJIBIE M HEBBIMTYKJIIBIE bubnnorexa LOK
y y . 24.02.2026 @ https://m.edsoo.ru/2d24e873
MHOTOTPaHHHKH; pa3BEPTKA
MHOTOTpaHHHKA
46 IIpu3ma: N-yronpHas npu3Ma; rpaHu bu6muoreka [JOK
Y OCHOBAHMA IIPU3MBIL; IIpsAMast U 26.02.2026  https://m.edsoo.ru/b4ad63ad
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HAKJIOHHAs IMPU3MBI; OoxoBas u
IMOJIHAsA IMOBEPXHOCTH IIPHU3MBbI

47

48

49

50

51

52

53

[Tapamienenunen, IpsMOYTrOJIbHBIN
napaJuleNIeuIe] U ero CBoiicTBa
[Mupamuaa: N-yrosipHasi TUpamMuza,
I'paHH ¥ OCHOBAHUE TUPAMHU/IBI;
OOKOBasl ¥ MOJHASI TIOBEPXHOCTh
NUpPaMU/IbI; IPABHIIbHAS U yCCUEHHAS
nupamuia

[IpaBuIBHBIE MHOTOTPAHHHUKH:
HOHSTHE TPaBUIBHOTO
MHOTOTPaHHHKA; IPaBIIbHAS IPU3Ma
U TIpaBUJIbHAS IUPAMU/IA;
NpaBUJIbHAS TPEYroJdbHAs MUpAMUIA
Y TIPaBUJILHBIN TETPadp; KyO

[IpencrasieHne 0 MPaBUIBHBIX
MHOTOTpaHHHMKAX: OKTadIp,
JOJICKAdIP U HKOCAdIP.
CuMMeTpus B IPOCTPAHCTBE:
CUMMETpPHSI OTHOCHTEIBHO TOYKH,
NPSIMOM, TUIOCKOCTH. DIIEMEHTBI
CI/IMMeTpI/II/I B HI/IpaMI/I)IaX,
Hapaﬂnenenlxme)lax, HpaBI/IJ'H)HBIX
MHOFOFpaHHHKaX

Beluncnenue 351eMeHTOB
MHOT'OT'pPaHHHUKOB: pEOpa, TuaroHasiy,
YTJIBI

[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTHU IIPSIMOU

03.03.2026

05.03.2026

10.03.2026

12.03.2026

17.03.2026

19.03.2026

24.03.2026

bub6nmoreka [IOK
https://m.edsoo.ru/8a7be683

bu6nmorexa [IOK
https://m.edsoo.ru/fblcd0a5

bubmuoreka [IOK
https://m.edso0.ru/074c8865

bubnmorexa LIOK
https://m.edsoo.ru/a0fdd5bf

bu6nmorexa LIOK
https://m.edsoo.ru/b9e777d9

bubnunorexa LIOK
https://m.edsoo.ru/6cdbecef

but6mmoreka [IOK
https://m.edsoo.ru/37d84157
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MPU3MBI, TUIOIIAIb OCHOBAHUMH,

TeopeMa 0 OOKOBOM MOBEPXHOCTU

NPSMON MPU3MBbI

[Tnomans 60KOBOI MOBEPXHOCTH U

IIOBEPXHOCTU IIPaBUIIbHOU

54 MMAPAMUbL, TEOPEMA O TLIOIIAAN bubmmorexa [JOK
o A 26.03.2026  https://m.edsoo.ru/5603e30b
OOKOBOI OBEPXHOCTH YCEUEHHOM
MTUPAMU/IBI
55 KonTtponpsHas pabora o Teme bubnuoreka [IOK
"MHororpaHHuku" 07.04.2026  https://m.edsoo.ru/a95f5c04
N bubnuoreka [{OK
56
Honsrue 06 0breme 09.04.2026  https://m.edsoo.ru/7ad0020b
N bubnuorexa [{OK
> OOBEM mHpav 14.04.2026  https://m.eds00.ru/235171b3
N bubnuoreka [{OK
58 OOBEM NHpaMHAL 16.04.2026  https://m.edsoo.ru/f47dfefd
" bubnuoreka [{OK
59
OOLEm mupamm et 21.04.2026 @ https://m.edsoo.ru/79c¢10312
N bubmuoreka [IOK
6
0 OOLEm mupamm et 23.04.2026 | https://m.edsoo.ru/2faadc3f
N bubmuoreka [{OK
61 06
DEM LIPASMHL 28.04.2026  https://m.eds00.ru/79853608
" bubmuoreka [{OK
62
OObEM mpu3Mb 30.04.2026  https://m.edsoo.ru/1e053890
" bubnuotexa [JOK
63
OObEM mpu3Mb 05.05.2026  https://m.edsoo.ru/482d3f51
64 KonTponbhas pabota no teme bubmuoteka [IOK
"OO0BEMBI MHOTOTPAaHHUKOB" 07.05.2026  https://m.edsoo.ru/28a6573c
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65

[ToBTopenue, 06001IEeHNE
CUCTeMaTH3alMsl 3HAaHHH.
[Toctpoenue ceueHuii B
MHOTOTPaHHHUKE

12.05.2026

bubnunoreka LIOK
https://m.edsoo.ru/098bedad

66

67

[ToBTopenue, 06001IEHNE
cHUCTeMaTu3alurs 3HaHH.
Brlunciienre pacCTOsSHUM: MEXITY
JIBYMsI TOUKaMH, OT TOYKH J10
IPSIMOM, OT TOYKHU JI0 TIOCKOCTH,
MEXy CKPELUBAIOIIUMUCS
PSIMBIMU

HtoroBast KOHTpoONbHAs paboTa

14.05.2026

19.05.2026

bubnunoreka LIOK
https://m.edsoo.ru/f7792ba9

bubnunoreka LIOK
https://m.edsoo.ru/b9146bc0

68

[ToBTopenue, 0600mIEHNE
CUCTEMaTU3alus 3HaHUM.
Brruncnenue yrios: Mexay
CKPEIIMBAOIINUMUCS IPSIMBIMU,
MEXy MPSIMOI U MJIOCKOCTBIO,
JBYTPaHHBIX YIJIOB, YIJIOB MEXKIY
IUIOCKOCTSIMHU

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

21.05.2026

bubmmoteka IIOK
https://m.edso0.ru/56765e8hb
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11 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoxa Kontpoabnbsie IlpakTuueckue
n/n Bceero U3YYCHUSA oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Cdepa u map: ueHTp, paauyc,
1 JTUaMETp; TUIOIA/Ib TOBEPXHOCTH 1 bubmorexa HOK
’ 04.09.2025  https://m.eds00.ru/0341bc2b
chepsl
B3aumnoe pacnonoxenue chepsl u
2 IUIOCKOCTH; KacaTelbHas TNIOCKOCTh 1 bubmmorexa [IOK
’ 11.09.2025  https://m.edsoo.ru/bed12a43
K cepe; momanb chepbl

3 N3o6paxenue chepsl, mapa Ha 1 bubmmorexa [JOK
wiockoctu. CedeHus mapa 18.09.2025  https://m.edsoo.ru/bc15f7f2
unuaapudeckas TOBEPXHOCTD,

4 00pa3yromue MUJINHIPUIECKOM 1 bubnnorexa [JOK
MOBEPXHOCTHU, OCh IMJIMHIPUIECKOMN 25.09.2025 | https://m.edsoo.ru/6054b8c1
MTOBEPXHOCTH
[unuaap: ocHOBaHUS U OOKOBast

5 MMOBEPXHOCTh, 00pa3yromas 1 OCh; 1 bubnmnorexa [JOK
IUIOIIAaAb OOKOBOM M OJIHOM 02.10.2025 @ https://m.edso0.ru/188f6216
MTOBEPXHOCTH
N300paxkenne nunuHapa Ha
mockocTy. Pa3Béprka nunuHapa.

6 Ceuenust MIMHIPA (TUTOCKOCTHIO 1 Bubmorexa IOK

. ’ 09.10.2025  https://m.edsoo.ru/016e25eb
napauIeTIbHON HITH
MIEPIICHIUKYIIIPHOW OCH IIJIUHIPA)
7 KoHnueckasi moBepXHOCT, 1 bubmorexa OK

https://m.edso0.ru/c94ba09b
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00pa3yrolne KOHMYEeCKOM 16.10.2025
MMOBEPXHOCTH, OCh M BEPIIINHA
KOHUYECKOU MTOBEPXHOCTH
Konyc: ocHOBaHue u BepIMHa,
8 o0pa3yrolas 1 0Ch; IJIOMAIb bubmorexa OK
N . 23.10.2025  https://m.edso0.ru/897dd3b2
OOKOBOM U MOJHOM MOBEPXHOCTU
VYceuéHHbIM KOHYC: 00pa3 e u
9 BBICOTA; OCHOBaIZHﬁ u gOKZ)I];:;I bubmorexa HOK
’ 06.11.2025  https://m.edsoo.ru/1468bab3
MTOBEPXHOCTh
N3006paxeHne koHyca Ha
mIockocTy. Pa3Béprka konyca.

10 Ceuenus koHyca (IJIOCKOCTBIO, bubnnoreka [JOK
napajuieJIbHON OCHOBAHHIO, U 13.11.2025  https://m.edsoo.ru/Obdelbe8
MJIOCKOCTBIO, TPOXOASIIEH Yepe3
BEPILUHY)

1 KombOunanus ten BparieHus u bu6nmorexa LIOK
MHOTOTPaHHUKOB 20.11.2025  https://m.edsoo.ru/3cef10e5
MHoOrorpaHHuK, ONMCaHHbIA OKOJIO

12 cdepsl; cdepa, BIMcaHHas B bubmuoreka [IOK
MHOTOTPaHHMK WJIN B TEJIO 27.11.2025  https://m.eds00.ru/0b136158
BpalleHus

13 [ToursTue 06 06bEMe. OCHOBHEIS but6mmorexa [IOK
CBOMCTBa 00BEMOB Tell 04.12.2025 | https://m.edsoo.ru/26a03fb7

N bubmuoreka [{OK
14 OOBEM LHIHRAPa, KOHYC 11.12.2025  https://m.edsoo.ru/5513d87b
" bubnuotexa [JOK
15 OOwem wapa u niowazs, chepe! 18.12.2025  https://m.edsoo.ru/d189bde2
16 [TonoOHEBIE TEeNa B MPOCTPAHCTBE. bubnuorexa [JOK



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

COOTHOIICHUS MEXTY TUTOIIAISIMU 25.12.2025  https://m.edsoo.ru/810cfleb
MOBEPXHOCTEH, 00bEMaMHU
IMONOOHBIX TEN
17 KonTtponpsHas pabora o Temam bubmunoreka [JOK
"Tena Bpamenus" u "O0beMbI Ten" 15.01.2026 = https://m.edsoo.ru/4a33a8ab
18 Bekrtop Ha miockocTy U B bubnmnoreka HOK
IIPOCTPAHCTBE 22.01.2026  https://m.edsoo.ru/5caefclb
19 Ci10’keHHE U BBIYUTAHHE BEKTOPOB Bubmiorexa HOK
P 20.01.2026  https://m.eds00.ru/23f4f089
20 VYMHOKEHHE BEKTOPA HA YUCIIO Bubmiorexa IOK
P 05.02.2026 | https://m.edsoo.ru/dee379eb
Paznoxenune BekTopa 1o Tpém
21 HEKOMILIAHAPHBIM BEKTOPAM Bubmrorexa IOK
P paM. 12.02.2026 = https://m.edsoo.ru/a28fd74e
[IpaBuio nmapamnenenumnena
Perntenne 3a1a4, CBsI3aHHBIX C
22 MIPUMEHEHHUEM IIPaBUII JEUCTBUH C bubmiorexa LOK
P P 19.02.2026  https://m.edsoo.ru/5a827900
BEKTOpaMHU
KoopannaTHO-BEKTOPHLINA METO
23 I I/Ip EIIEHUN reOMep NYECKUX ’ Bubmaorexa IIOK
pup ™ 26.02.2026 = https://m.edsoo.ru/d3alfe30
3amaq
IIpssMmoyronbHas cucrtema
24 KOOpJMHAT B IIPOCTPAHCTBE. bu6muoreka [JOK
Koopaunatsr Bektopa. [Ipocreiimme 05.03.2026  https://m.edsoo.ru/48db7058
3a/1a4yl B KOOpAUHATAX
Yron Mmexay BEKTOpaMH.
25 CkasipHOE IIPOU3BEICHIE Bubmiorexa IOK
P P 12.03.2026  https://m.edsoo.ru/725effc4
BEKTOPOB
26 Boruncnenue yrioB Mexy bubmuotexa [JOK



https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
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HPSAMBIMH U TZIOCKOCTSIMH 19.03.2026 = https://m.edsoo.ru/8efbe78e
KoHTponbHas pabota 1o Teme
27 "BeKTOpbl M1 KOOPAUHATHI B bubmmorexa [JOK
" 26.03.2026  https://m.edsoo.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpEHME, 0000IICHUE 1
28 CHCTEeMAaTH3alLMsl 3HaHUH. bubmuorexa [IOK
OcHoBHbIe GUTYpHI, PaKTHhI, 09.04.2026  https://m.edsoo.ru/1780ba5d
TEOpPEMBI Kypca IIaHUMETPUN
[ToBTOpEHHME, 0000IICHUE 1
29 CHCTEeMAaTU3alysl 3HaHUH. bubnunoreka LIOK
OcHoBHbIe GUTYPBI, PaKTHI, 16.04.2026 = https://m.eds00.ru/078cd184
TEOpEMBI Kypca IIIaHUMETPUU
[ToBTOpEHHME, 0000IICHUE 1
30 cHCTeMaTu3alus 3HaHui. 3a1aun bubnunoreka LIOK
MJIAHUMETPUHU U METOJIbI UX 23.04.2026 | https://m.edsoo.ru/7491efe0
peleHus
[ToBTOpenue, o6odIIeHNE 1
31 cucTeMaTtu3anus 3HaHuil. 3agaun bubmuoreka [IOK
MJIAHUMETPUHU U METOJIbI UX 30.04.2026 @ https://m.edsoo.ru/4dffda97
peleHus
[ToBTOpenme, 0600IIEHNE 1
32 cHUCTeMaTU3als 3HaHH. bubnuotexa [JOK
OcHoBHBIE GUTYPHI, HAKTHI, 07.05.2026  https://m.edsoo.ru/74b2ad91
TEOPEMBI Kypca CTepeOMETPHH
bubnunorexa LIOK
33 Hrorosast kouTposbHas pabota 14.05.2026  https://m.edsoo.ru/ec24dfc2
34 [ToBTOpeHnue, 0600IIEeHNE U bu6nunorexa LIOK
CHCTEeMAaTU3alus 3HaHUI 21.05.2026  https://m.edsoo.ru/f465d10e
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KIIACC
Kox .
IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsIeMOro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpeHero o01ero 00pasoBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBarh NOHATUSAMU: TOUKA, IPsAMasi, INIOCKOCTb
. [IpuMeHsTh aKCMOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX IPU pEIICHUU
' reOMEeTPUUECKUX 3a]a4
- OmnepupoBaTh MNOHATUSAMM: MAPAUIENBHOCTh M IEPIEHIUKYISIPHOCTh
' MPSIMBIX U INIOCKOCTEN
-4 KnaccupunupoBars B3aMMHOE PacloONOXKEHUE MPSIMBIX U IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: ABYIPAHHBIN Yrojl, TpaHH JBYTPAHHOTO YIJa,
7.5 peOpo ABYrpaHHOIO yria, JMHEWHBIH yrojl ABYTPaHHOIO yIJia, FpajaycHas
Mepa JIBYTpaHHOIo yria
26 OnepupoBaTh MOHATUSMHU: MHOTOTPAHHHK, BBIMYKJIBIH U HEBBITYKJIBII
' MHOTOI'PaHHUK, 3JIEMEHTbl MHOTOTPaHHUKA, IIPAaBUJIbHBIA MHOTOI'PaHHHUK
24 Pacnio3HaBaTh OCHOBHBIE BMJIbI MHOTOTPAaHHUKOB (ITMpaMuAa, MpU3MA,
' MPSIMOYTOJIBHBIN TTapajieTIenume, Ky0)
Knaccupunupoare  MHOTOTpaHHMKHM, BBIOMpas  OCHOBaHUSA  JUId
- kinaccuukanuu  (BBIMYKJIBIE WM HEBBITYKJIblE  MHOTOI'PAaHHHKH,
' MpaBWJIbHBIE MHOTOTPAHHUKH, TIPSMbIE M  HAKJIOHHBIE IPHU3MBL,
napaiesIenune bl)
29 OnepupoBarb HNOHATUSAMU: ceKymas IIJIOCKOCTB, CEYeHue
' MHOTOTPaHHUKOB
210 OOBACHATH  NPUHIMIIBI  TOCTPOCHUS  CEYEHUH  MHOTOIPAaHHHKOB,
' UCIOJb3Yysl METO CIIEJ0B
211 Crpouth ce4eHUs MHOTOTPAHHUKOB METOJOM CJEJO0B, BBINOJIHATh

(BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX QHUTYD:




BHJI CBEpPXY, COOKY, CHU3Y

7.12

Pemartp 3a1aun Ha HaXOX/IEHHWE TE€OMETPUUYECKUX BEITUYMH MO 00pa3iam
WA aIrOpuTMaM, MPUMEHSS W3BECTHBIC AHAJUTUYECKUE METOABI IPHU
pELIEHUU CTAaHJAPTHBIX MAaTEeMaTUYECKUX 3aJad Ha BBIYUCIICHUE
pacCTOSHUN MEXIY JBYMSI TOYKAMH, OT TOYKH 1O NPSAMOM, OT TOYKH JI0

IIJIOCKOCTH, MEXKAY CKPCIMUBAOIINUMHUCA ITPAMBIMHA

7.13

PemraTe 3aaa4i Ha HaXOXIACHUC I'COMETPUICCKUX BCIUYHH II0 06pa3uaM
WM aJIropuTMaM, IMPUMCHASA HU3BCCTHLIC AHAJIUTHUYCCKUC MCETOAbI IIPpH
PEIICHUU CTaHAAPTHBIX MAaTCMAaTHYCCKUX 3aJad Ha BBIYMCIICHHUE YIJIOB
MCXKAY CKPCIIHUBAIOUMIMMHUCA IPAMBIMH, MCKIY Hp?[MOfI H ITINIOCKOCTBIO,

MCKAY IJIOCKOCTAMHU, IBYI'DAHHBIX YI'JIOB

7.14

7.15

7.16

7.17

7.18

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

MHOI'OrpaHHUKOB

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

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUH (PUTYPBI

W3Bnekarb, mpeoOpa3oBbIBaTH M HHTEPIPETHPOBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (PUrypax, MpPEACTaBICHHYI Ha
YepTekax U pUCYHKax

[IpumensTh reomerpuueckue (hakThl A PELIEHUS CTEPEOMETPUUYECKUX
3a/a4, MPEANONarallluX HECKOJIbKO WIAaroB pPEIICHUs, €CIHA YCIOBHUS
MIPUMEHEHHUS 3a/1aHbl B IBHOU (opMe

[IpuMeHATH mpocTEWIIME NPOrpaMMHBIE CpPEICTBA M DJIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBbI ITPHU PCIICHUNU CTCPCOMCTPUICCKUX 3a/1a1

7.19

7.20

HpI/IBOI[I/ITL MNPpUMEPBI MATCMATHYCCKUX BaKOHOMepHOCTCﬁ B IIpUpOJAC U

JKU3HH, paCliO3HABATh IIPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

[TpuMeHATh MOTydYeHHbIE 3HAHUSI HAa IPAKTHUKE: aHAIM3UPOBATh PeallbHbIE
CHUTyallld W TIPUMEHSTh H3y4YCHHBIC TIOHSATHS B IPOIECCEe TTOMCKA
pereHus MaTeMaTHYECKU chopMyIMPOBAHHOM poOJIeMbl,
MOJISIUPOBATh peajibHbIe CUTYaIllMM Ha SI3BIKE T€OMETPHH, HCCIIE0BAThH
MIOCTPOEHHBIE MOJENH C HCIIOJIb30BAHHEM T€OMETPUYECKUX TOHATHH U
TEopeM, armapara anredpsl, pelmaTh IPAKTUYECKHE 3a7aul, CB3aHHBIE C

HaxXOXJACHUCM I'COMCTPHUICCKUX BCINYNH




11 KIIACC

Kon IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NPOBePsIEMOro .
00pa3oBaTe/IbHO NMPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBaTh NOHITUSIMU: LIUIUHIPUYECKAsI TTOBEPXHOCTH, 00pa3yolne
6.1 WIMHAPUYECKOW TMOBEPXHOCTH, IMIMHIP, KOHHYECKAs MOBEPXHOCTD,
' oOpa3yromue KOHMYECKOH  IMOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaieHus (LUINHAP, KOHYC, cdepa u map)
6.3 OOBSICHATH CIIOCOOBI MTOTyYEHUS Tell BpallleHus
6.4 KinaccudumupoBars B3aUMHOE PacrofioKeHUE CPEPhl U MIIOCKOCTH
OnepupoBaTh MOHSATUSIMU: IIAPOBOW CETMEHT, OCHOBAaHUE CErMEHTa,
6.5 BBICOTAa CETMEHTA, IIAPOBOW CIIOW, OCHOBAHHE IIAPOBOTO CIIOSI, BHICOTA
[IApOBOTO CJI0S, IIIAPOBOM CEKTOP
6.6 Bbruncnsate 00bEMBI M MUIOIMIAAM TOBEPXHOCTEH Tel BpalleHUs,
' TE€OMETPHUYECKUX TEJI C MPUMEHEHUEM (HhopMyI
OnepupoBaTh MOHATHSIMH: MHOTOTPaHHHK, BIHCaHHBIM B cdepy u
6.7 OINMCAHHBII 0KOJIO cdepbl, cepa, BIUCAHHAS B MHOIMOTPAHHUK WIN TEJI0
BpallleHus
68 BbHCHSATE COOTHOIICHHS MEXIY IUIOHIAASMH TOBEPXHOCTEH W
' 00BbEMaMHU TOJOOHBIX TEIT
6.9 N300paxkaTh n3ydaemble QUTYypHl OT PYKH U C TIPUMEHEHHEM IPOCTHIX
' 4epTEKHBIX UHCTPYMEHTOB
BeIMonHATE (BBIHOCHBIC) IUIOCKHE YEPTEXKU U3 PUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BHI CBEpPXY, COOKYy, CHH3Y; CTPOUTHh CEUCHHsS Tl
BpalleHus
W3Brekath, WHTEPIPETUPOBATH M TPEOOpPA3OBHIBATh WH(MOPMALHIO O
6.11 MIPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NPEICTaBICHHYIO Ha
YepTekax U pUCyHKax
[TpumeHsTh TeoMeTpuUYecKrue (PaKThI AJSl PEHICHUS CTEPEOMETPUUCCKIX
6.12 3aj1a4, MPEIIONAaraloliX HECKOJIbKO MIATOB DPEIICHHS, €CITH YCIOBUSI
MPUMEHEHHUS 3aJlaHbl B ABHOU (hopme
6.13 OrnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE




6.14

BreimonaaTh ,Z[GﬁCTBHSI CJIOKCHUSA BCKTOPOB, BBIYUTAHHWSA BCKTOPOB H
YMHOKCHHA BCKTOpa Ha YHCIIO, OGT:SICHSITB, KakKMMH CBOMCTBaMU OHH

o0J1amaroT

6.15

HpI/IMerlTB IIPpaBUJIO MapaJlICICIIUIICaAa IIPHU CIIOKECHUHU BEKTOPOB

6.16

OHCpHpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAHWHATBEI B ITPOCTPAHCTBE,
BEKTOpP, MOAYJIb BEKTOpa, paB€HCTBO BCKTOPOB, KOOPAHWHATBI BCKTOpPA,
yroa MCExKAy  BCKTOpaMu, CKaJIIpHOC  MNPOU3BCACHHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoauts cyMMy BEKTOpOB W IPOU3BEAECHHUE BEKTOpA Ha YMUCIO, Yrol
MEXJly BEKTOpaMH, CKaJIIpHOE IIPOU3BE/ICHUE, PACKIAIbIBaTh BEKTOP 110

ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

3a,HaBaTB IIJIOCKOCTh YPABHCHHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

6.20

Pemats HpOCTCﬁIHPIG reOMCTPpUUYCCKUC 3aJa4ud Ha JIIPHUMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O ME€TOa

Pemars 3aJadd Ha A0Ka3aTCJIbCTBO MATCMATHYCCKHX OTHOIICHUH H
HaXO0XIACHUC I'COMCTPUYCCKHUX BCIUMYHUH II0 06pa3uaM HJIK aJIrTOpUTMaMm,
IMPUMCHAA HN3BCCTHBIC MCTOBI npu pelICHUA CTaHAAPTHBIX

MaTeMaTHYCCKUX 3a1a4

6.21

[IpuMeHATh mpoCTEHIIME NPOTPAMMHBIE CPEICTBA M DIJIEKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTEMBI IIPU PCHICHUN CTCPCOMETPUUCCKHUX 3a/1a4

6.22

IIpuBOAUTE NMpUMEPBHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U

JKU3HHU, paCllO3HABATDh IIPOSABIICHUC 3daKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IpuMeHsATh TONydyeHHbIE 3HAHMA HA TPAKTUKE: aHAJTU3UPOBAThH
peasibHble CUTYyallUd U TPUMEHSATh H3y4YEHHbIE TOHATHSA B IIpoOIEcce
MONUCKAa pELIeHUs MaTeMaTU4ecKu C(HOpMYIUPOBAHHON MpoOIeMBl,
MOJIEJIMPOBaTh pealibHble CUTYAllMd Ha S3bIKE T'€OMETPUHU, HCCIIEI0BATh
IIOCTPOECHHBIE MOJENIN C UCIOJIb30BAHUEM I€OMETPUYECKUX IOHATHH U
TeopeM, amnmnapara anreOpsl, pemaTrh NPakTUYeCKUe 3a1a4l, CBSI3aHHBIE C

HaXO0XIACHUEM I'COMCTPHICCKUX BEIINYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

7.1

1.2

I'eomerpus

OcHOBHBIE TIOHATHSI CTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCThb, MPOCTPAHCTBO.
[TonsTie 00  aKCMOMATUYECKOM  IOCTPOSHUU  CTEPEOMETPUHU:  aKCHOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

B3aumHoe  pacrnosokeHue ~OpsIMBIX B IPOCTPAHCTBE:  IE€pPECEKAIOLIUECs,
napajuiefibHble U CKpelmBarommecs mnpsmeie. [lapamiensHOCTh MPSMBIX U
IJIOCKOCTEH B  MPOCTPAHCTBE: MapaulelibHbIe TPsIMBIE B  IMPOCTPAHCTBE,
NapajuieTbHOCTh TPEX MPSIMBIX, MapAIJICNIbHOCTh MPSMON M IIOCKOCTH. YTJBI C
COHANPABJICHHBIMU CTOPOHAMH, YIrOJd MEXIy NpsIMBIMH B TIPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: MapaijiebHbIE IIIOCKOCTH, CBOMCTBA MapajuleIbHbIX
miockoctei. [Ipocrteitmume mpocTpaHCTBeHHBbIE (DUTYPHI HA IIOCKOCTH: TETPadp,

KY6, napajijieJIcnmIic [, HOCTpoOCHUE Ce4YeHUI

7.3

IlepneHgUKYIAPHOCTE NPSAMOM M IUIOCKOCTH: NEPHEHAMKYJAPHBIE IPsMBIE B
IIPOCTPAHCTBE, IIPSMBIE MapAJUIEIIbHBIC U NEPIIEHANKYJISIPHBIE K IIJIOCKOCTH, IIPU3HAK
NEPHEHANKYJIAPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O NPSMOM NEPIEHAUKYIAPHON
IUIOCKOCTH. YTJbl B TPOCTPAHCTBE: YIroJd MEXAYy IMpsSAMOM H IUIOCKOCTHIO,
JBYI'PAHHBIA yroJI, JIMHEHMHBIM Yroia JAByrpaHHoro yria. Ilepnenguxkymsap u
HAKJIOHHBIE: PACCTOSHHE OT TOYKM JO IUIOCKOCTH, PACCTOSHHE OT MPsSMOM 0
IUIOCKOCTH, MPOEKIUS (PUIyphl Ha IUIOCKOCTh. [leprneHauKynspHOCTh MIOCKOCTEH:
NMpU3HAK  MEPHEHAUKYIAPHOCTH  JIByX  IUlockoctel. Teopema o  Tpéx

NEpNCHAUKYJIApax

7.4

[TonsiTie MHOTOrpaHHHMKAa, OCHOBHBIE JJIEMEHTHl MHOTOTPaHHHKA, BBINYKIbIE U
HEBBIMYKJIbIE MHOTOIPAaHHUKH, pa3BEpTKa MHororpaHHuka. Ilpusma: n-yrompHas
npu3Ma, TpaHU M OCHOBAHMS MPU3MBI, IpsIMas U HAKJIOHHas MpPU3MbI, OOKOBas U
II0JIHAs TOBEPXHOCTH NMpU3MsI. [lapannenenunen, npsiMOyroJIbHbIN NapauIeaenuIe
u ero cporcTia. [lupamuna: N-yroapHas NupaMuaa, FPAaHA U OCHOBAHUE MTUPAMMIBI,
OOKOBas M IMOJIHAS MMOBEPXHOCTh MUPAMUIBI, IPABUIbHASL M yCEUEHHAS MUPAMUIA.

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




7.5

7.6

1.7

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

IMPU3MBbI 1 TUPAMUBI

CuMmMeTpuss B IPOCTPAHCTBE: CHUMMETPHUSI OTHOCUTEJIBHO TOYKH, IPSIMOM,
IUIOCKOCTH. DJIEMEHTBI CUMMETPUH B MMUPAMMJIAX, NTApaUICICIUIENaX, TPaBUIIbHBIX

MHOTI'OIrpaHHHUKax

Brruucnenue 31eMEeHTOB MHOTOTPAaHHHMKOB: pEOpa, nuaroHanu, yriel. [lnomansb
OOKOBOM IOBEPXHOCTH U IIOJHOM IIOBEPXHOCTH TNPSAMONM IpPU3MBI, IUIOLIA/b
OCHOBaHHMH, TeopeMa 0 OOKOBOH MOBEPXHOCTHU MPsIMOH mpu3Mbl. [Tnomans 6okoBoi
HOBEPXHOCTH M IIOBEPXHOCTH IPABWIBHONW MNUPAMUIbl, TEOpeMa O IUIOLIAaAU

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

[TomoOHBIe Tena B mpocTpancTBe. COOTHOIICHUS MEXK/TY ILIONIAIIMU TIOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TENI

11 KITACC

Kon

IIpoBepsieMbli 3J1EMEHT COACPKAHUS

6

I'eomerpus

6.1

]_II/IJ'II/IHL[pI/I‘-ICCKaH MMOBEPXHOCTD, o6pa3yfoume HHHHHHqueCKOﬁ MMOBEPXHOCTHU, OCb
IIHJIHHI[pI/I‘IeCKOfI ITOBCPXHOCTH. HI/IJ'II/IHJIpI OCHOBAHHS M OOKOBas IMOBCPXHOCTD,

oOpa3ymolas 1 0ch, TUIOMIAlb OOKOBOH U MOJTHON MOBEPXHOCTH

6.2

6.3

Konunyeckas mnoBepXHOCTh, 00pa3yrolre KOHNYECKOM MOBEPXHOCTH, OCh U BEPILINHA
KOHUYecKoi moBepxHOcTH. KoHyc: ocHOBaHME W BeplIMHa, 00pasyromias U OcCh,
onaab OOKOBOM M TOTHOW TMOBEPXHOCTH. YCEUEHHBIN KOHYC: 0oOpasyromiue u

BbICOTA, OCHOBAaHUA U OokxoBas ITOBEPXHOCTDH

Cdepa u map: neHtp, paauyc, AMaMeTp, Iioualb NoBepXHOCTH ceprl. Bzanmuoe

pacnosoxeHue cepbl U IMIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIONaab

cepsl

6.4

I/I306pa)KGHI/IC TCJI BpalllCHUS Ha IMJIOCKOCTHU. Pa?;BépTKa OUIMHApPA U KOHYCa

6.5

KomOunanmu Ten BpamieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTPAaHHUK, OMHCAHHBIN

OKOJIO C(I)CpBI, C(bepa, BIIMCAHHAsA B MHOT'OI'PAHHUK, UJINU TCJIO BpalllCHUSA

6.6

[TonstTne 06 oO0béMe. OcHOBHBIE cBOWCTBa 00BEMOB Ten. Teopema 00 0OBEME
OPSMOYTOJIBHOTO Tapajienenunena u cienctsus u3 He€. OO0bEM LMIMHApA,

konyca. O0bEM mapa u rionaab chepsl




[Tomobuple Tema B mpocTpaHcTBe. COOTHOMICHHS  MEXIy  IUIOMIAJISIMU

o MMOBEPXHOCTEH, 00hEMaMHK MOAOOHBIX TET
6.8 Ceuenuss nwiuHapa (MapauiebHO W TMEPHEHIUKYISIPHO OCH), CEYEHHUs KOHyca
' (mapanenbHOE OCHOBAHUIO U MPOXO/SIIEE YEPE3 BEPILINHY), CEUECHUS 11apa
Bekrop Ha miockoctu u B mpoctpaHcTBe. CIIOXKEHHWE M BBIYMTAHUE BEKTOPOB.
6.9 YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxeHue BekTopa 1o TpéM HEKOMIUIaHAPHBIM
' BekTopaM. [lpaBuno mnapamnenenunena. PemeHune 3amad, CBA3AaHHBIX €
IIPUMEHEHUEM IIPAaBUII ACUCTBUM C BEKTOPaMU
[IpssMoyronbHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTtsl BekTOpa.
6.10 [Ipocreiimue 3amauM B KOOpJAMHATaxX. YTos Mexay Bekropamu. CkanspHoe

IMPOU3BCACHUC BCKTOPOB. Brruncienue YIJIOB MCXKAY HNPAMBIMU M IINIOCKOCTAMM.

KOOp,I[I/IHaTHO'BCKTOpHHﬁ MCTO/J IIPpU pCIICHUU I'COMCTPHYCCKUX 3a1a4




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

Kon
NpoBePSIeMOro
TpeOOBaHMS

IIpoBepsiembie TPeOOBAHUS K NMPEIMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/ILHOI MPOrPaMMBbI CPeIHEro 06111ero
o0pa3zoBaHus

Bnanenue meromamMM J10Ka3aTeNbCTB, alrOpUTMaMU peELICHUs 3ajady;
yMeHue (opMynupoBaTh W ONEPUPOBATH MOHATUSMM: OIpe/elIeHue,
aKCUOMa, TeopeMa, CIEACTBUE, CBONCTBO, IPU3HAK, J0Ka3aTeNIbCTBO,
paBHOCHIIbHBIE (POPMYIIMPOBKH; IPUMEHSTh UX; YMEHHE (POPMYIHPOBAThH
o0paTHOE U MPOTHBOIIOJIOKHOE YTBEPXKIACHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIOJIb30BaTh METOJ MaTeMaTHYeCKOW WHIYKINH;
IIPOBOAMTH  JIOKA3aTEIbHBIE PACCYXKACHHUS [pU PEIICHUU 3aj]ad,
OLICHUBATh  JIOTMYECKYIO  HPAaBUIBHOCTb  PACCYXKACHUH;  yMEHHE
OIEpUPOBATh MOHATUSAMHU: MHOXECTBO, IOJAMHOXECTBO, ONEpaLUU Hal
MHOJKECTBAMH; YMEHHME HCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar Juis ONUCaHUs pealbHbIX MPOLECCOB U ABJICHUN U IPU PELICHUU
3ajja4, B TOM 4HCJIE€ W3 JPYTUX Y4YeOHBIX TNPEAMETOB; YMEHHE
ONepUpOBaTh MOHATHAMU: Tpad, CBA3HBIN Irpad, AepeBo, LUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W ONUCHIBaTh TIpadbl pPa3TUYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a/1a4

YMeHue omnepupoBaTh MOHATHSMU: HATYpaIbHOE YHUCIO, IEJI0e YHCIIO,
CTEMeHb C IIENIBIM MOKa3aTeiaeM, KOPeHb HATypalbHON CTENEHHU, CTEIIeHb
C paluoOHAJIBHBIM  TIOKa3aTelieM, CTeNeHb ¢  JICHCTBUTEIBHBIM
MoKasarenem, JiorapudM YUClIa, CHHYC, KOCHHYC M TaHIEHC
MPOU3BOJIBHOTO YHCA, OCTATOK IO MOIYI0, pPAlMOHAIBHOE YHCIIO,
HppalMOHAIbHOE  YHCJIO,  MHOXECTBA  HATYPAJIbHBIX,  IIENBIX,
paloHaTbHBIX, JCUCTBUTENBHBIX YHCEN, YMEHHE HCIIOJIb30BaTh
IMPpU3HAKHU OCIMMOCTH, HauMeEHbIITNN O6HIPII71 JACIUTCIIb U HANMCHBIIICC
oOmiee kpaTHoe, anropuT™M EBKIna Mpu pelieHru 3aaad; 3HaKOMCTBO C
Ppa3siIndYHbIMU IIO3UITUOHHBIMHU cucreMamMu CUUCIICHU, YMCHHC
BBIIOJIHATL BBIYUCIEHHE 3HAUCHUU U Hp806pa3OBaHI/ISI BI:Ipa)KCHI/Iﬁ cO
CTENEeHsAMH M JorapudmMaMu, MpeoOpa3oBaHUsl IPOOHO-PAIMOHATBHBIX

BLIpa)KeHHﬁ; YMCHHUEC OINCPUPOBATH IMOHATHAMU: IMOCJICAOBATCILHOCTD,




apudmMeTHuecKas nporpeccus, reoMeTpuyecKkas nporpeccus,
OeckoHeYyHO yObIBaromiasi TEeOMETpHYECKass Mporpeccusi; yMEHue
3aJjaBaTh M10CJIEI0BATEIbHOCTH, B TOM YHUCIIE C IOMOIIBIO0 PEKYPPEHTHBIX
dopMyrn; yMEHHE ONepUpOBaTh MOHATUAMHU: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOAYJIb U apTyMEHT KOMIUIEKCHOTO
yruciaa, ¢GopMa 3alucHd  KOMIUIEKCHBIX dHcell  (TeoMeTpudeckas,
TPUIrOHOMETpHUUYECKass W  anreOpavyeckas); yMeTb IPOU3BOJIUTH
apu(MeTHUECKUe NEHCTBUS C KOMIUIEKCHBIMH YHUCIIaMH; TMPHUBOJHUTH
IOPUMEpPbl  UCIHOJb30BAHUS  KOMIUIEKCHBIX  YHCEI;  OINEepUpOBaTh
HNOHATUSIMM:  MaTpuma 2x2 u  3X3, ompenenuTeslb  MaTpULbI,

FCOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPECACIINTCIIA

YMeHue onepupoBaTh MOHATUSAMU: palMOHAJIbHBIEC, MPPALMOHAIIBHBIE,
[I0Ka3aTeNlbHbIE, CTEIEHHbIE, JIOrapu(PMUUECKHE, TPUTOHOMETPUUECKUE
YPaBHEHHsS U HEPAaBEHCTBA, MX CUCTEMBI; YMEHHE OIEpUPOBATH
MOHSTUSIMU: TOXKIECTBO, TOKIECTBEHHOE NpeoOpa3oBaHUE, YpPAaBHEHHUE,
HEPAaBEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, DPABHOCUIBHOCTH
YpPAaBHEHUI, HEPAaBEHCTB W CHUCTEM; YMEHHE pellaTh YpPaBHEHWS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBI PA3IMYHBIX IMPUEMOB; PEIIATH
YpPAaBHEHUs, HEPaBEHCTBA M CHUCTEMBl C [IApaMETPOM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JI PEUICHUS MAaTeMAaTHYECKHUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00JacTe HayK! U pealbHOM KU3HU

YMenue onepupoBaTb MNOHATUSIMH: (YHKUIUS, YETHOCTh (YHKIIHH,
HNEPUOJIMYHOCTh (DYHKIMHM, OIPaHMYEHHOCTb (YHKIMH, MOHOTOHHOCTb
(GyHKIMH, 3KCTpeMyM (YHKIHMH, HauOOJIblIee U HAaMMEHbIIee 3HAYCHUS
(GYHKLIMU HA IPOMEXYTKE, HepepbIBHas (YHKIIHS, aCUMIITOTHI Ipaduka
¢byHKIMY, TIepBasi U BTOpas MPOU3BOJHAsA (DYHKLMHU, TEOMETPUUYECKUN U
¢u3nueckuif CMBICT TPOU3BOJHOM, NepBOOOpa3Has, OIpeaeIEHHBIN
MHTETpall; YMEHHE HAaXOIUTh aCUMNTOTHI rpaduka (yHKIUH; yMEHUe
BBIUNCIIATh IPOU3BOJAHBIE CYMMBI, IIPOM3BENEHHUS, YacTHOIO U
KOMIO3UIMK (QYHKIMI, HAXOJUTh ypaBHEHHE KacaTelbHOW K Tpaduky
(GyHKLIMY; yMEHUE HAaXOJUTh NPOU3BOIHBIE 3JIEMEHTApHBIX (YHKIUH;
YMEHHE HCMOJIb30BaTh MPOU3BOJIHYIO Ul HCCIeAOBaHUS (QYHKIHA,
HaXOJUTh HAWOOJBIIME M HAUMEHBIINE 3HAUYEHUS (YHKUUH; CTPOUTH
rpaMKi MHOTOYIEHOB C HUCIOJIb30BAaHMEM alllapaTa MaTeMaTHYeCKOro
aHaINM3a; MPUMEHATh NPOU3BOAHYIO MJII HAXOXKAECHUS HAWIYy4dlIEro

pE€UmiCHUA B NPHUKIAJHBIX, B TOM YHCJIIC COHAIBHO-DKOHOMHWYCCKHUX H




GU3HYEeCKUX 3a7a4ax; HAXOAUTh TUIOMIAAN U O0BEMBI (PUTY C TTOMOIIBIO
I/IHTeI‘paJIa; HpI/IBOI[I/ITL HpI/IMCpr MATEMATHUYCCKOI'O MOI[CJIPIpOBaHI/IH C

MOMOIIbI0 Au(depeHITnaTbHBIX YPaBHECHUI

VYMeHue onepupoBaTh MOHATUAMU: rpaduk (yHKIMM, oOpaTHas
GyHKIMsA, KOMIO3UIUS (YHKUWH, JUHEWHas (yHKUWSA, KBaJpaTHUHAS
byHKIHS, parmoHanbHas byHKIIHS, CTeIeHHas dbyHKIIHS,
TPUTOHOMETpHUYECKHE  (DYHKIMH, OOpaTHbE TPUTOHOMETPHUYECKHUE
GyHKUMM, @OKa3aTelabHas M Jorapudmuyeckas (QYHKLUUU; yMEHUE
CTpOUTH TpapUKH H3YYCHHBIX (YHKLIUH, BBIIOJIHATH MPEeoOpa3oBaHUS
rpaduKoB (YHKLUH, UCIIOJIB30BaTh TPapUKH sl U3yYEHUS IPOLIECCOB U
3aBUCUMOCTEH, MPU PEIICHUH 3a7ad U3 APYrHX Y4eOHBIX MPEIMETOB U
3ajjay U3 pealbHOM JKU3HU; BbIpaXaTb (OPMYJIaMu 3aBUCUMOCTU MEXIY
BEJIMYMHAMH; UCIIOJIB30BaTh CBOiicTBa W rpadukm QyHKOMA Ui
pelleHys] ypaBHEHUH, HEPaBeHCTB U 3a/1a4 ¢ IapamMeTpaMu; U300pakaThb
Ha KOOpPAMHATHOM IIOCKOCTM MHOXECTBA PpELICHUN YpPaBHEHHH,

HCPABCHCTB U UX CUCTCM

VYMeHue pemiath TEKCTOBBIE 33/1a4M pa3HbIX TUMOB (B TOM 4YHCIE Ha
MPOLIEHTHI, JOJIM U YacTH, Ha JABUKEHHE, padOTy, CTOUMOCTbh TOBAPOB U
yCIIyT, HAaJIOTH, 3314 U3 00JacTH yIpaBJIeHUs JUUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBIIATH BBIPAKEHUS, YPABHEHMs, HEPaBEHCTBA M HX
CUCTEMBI II0 YCIOBHUIO 3aJayM, MCCIEAOBATh IOJYYEHHOE PEIICHUE U
OLICHMBATh MPaBIONOAOOHOCTh pPE3yJIbTAaTOB;, YMEHHE MOJEIUPOBAThH
pealbHBIE CUTYallUH Ha S3bIKE MATEMAaTUKH; COCTABJIATH BBIPAKEHHS,
YpPAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMbl [0 YCIOBHIO 3aJa4H,
UCCJIEN0BATh IIOCTPOEHHBIE MOJECIM C UCIOJIB30BAaHUEM armapara

anredpbl, UHTEPIPETUPOBATH MOTYYEHHBIN PEe3yIbTaT

YMeHue onepupoBaTh MOHATUAMU: Cpe/iHee apupMeTHIecKoe, MeuaHa,
HauOosblllee W  HaWMEHblllee 3HA4YeHMs, pa3Max, JUcHepcus,
CTaHJApTHOE OTKJIOHEHHWE YHUCIOBOrO Habopa; yMEHHE U3BJIeKaTh,
MHTEPIPETUPOBaTh MH(GOPMAIMIO, MPEACTABIEHHYI0O B TaliMIax, Ha
quarpammax, rpadukax, OTpaskKaroly0 CBOMCTBA PEaTbHBIX MPOIECCOB U
SBJIGHUH; MPEACTaBIATh NH(OOPMALIHIO C TOMOIIbIO TAOJUI U THarpaMM;
UCCJIE0BaTh CTaTUCTUYECKHE JaHHbIC, B TOM YHUCIIE€ C IPUMEHEHUEM
rpaguueckux METOJOB M  JJIGKTPOHHBIX  CPEICTB; TrpauuecKu
UCCIICIOBAaTh COBMECTHBIE HAOJIOAEHUS C TOMOMIBIO  JHarpaMm

paccerBaHMs U JTUHEUHOU perpeccun




YMeHue ornepupoBaTh MOHATHSAMU: CIyYalHBIM OMNBIT M CIydailHOE
COOBITHE, BEPOSTHOCTH CIIY9alHOTO COOBITUSI; YMEHHUE BBIYHCIATH
BEPOSITHOCTh C HCIIOJIb30BAaHUEM TpapUUECKUX METOJIOB; HPUMEHSThH
(GOpMyITBI CIIOKEHUS W YMHOXKEHUS BEPOSTHOCTEH, (POpMyIy IOJHON
BEepOATHOCTH, hopmyny bepHyiin, koMOnHaTOpHBIC (GaKThl U GOPMYIIBL;
OIICHUBATh BEPOSTHOCTH pEATbHBIX COOBITHUH; yMEHHE OIEepUPOBATH
NOHATUSIMH: CIIlydaiiHas BEJWYHMHA, pacClpeleiecHue BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXKUIAHHWE, IUCIEPCHUS M CTAHJAPTHOE OTKIOHCHHE
CIIy4allHOW  BEJIMYWHBI, (QYHKIHMHA pACIpENeeHUuss W  IUIOTHOCTH
PaBHOMEpPHOTO, TOKA3aTeIbHOTO W HOPMAJBHOTO PaCHpelesICHHIA;
YMEHHE WCIIOJIb30BaTh CBOWCTBA M3YYCHHBIX PACHpPEICICHUH JUIsI
peIIeHUs 3aJa4;, 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJBIIMX YHCEN,
METO/IbI BBIOOPOYHBIX HCCIICAOBAaHUI; YMEHUE MPHUBOIUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBIINX YHCET B MPHUPOJHBIX W OOIIECTBEHHBIX
SIBJICHHUSIX; YMCHUE OTICPUPOBATh MOHATHIMHU: COYCTAaHHE, EPECTAaHOBKA,
YHCII0O COYCTAHWM, YHCIO TIEPEeCTaHOBOK, OWMHOM HprOoTOHA; yMeHue
NPUMEHATh KOMOMHATOPHBIE (PAKThl M PACCYXKICHHS JUIS PCIICHHS 33]1a4;
OIICHHBATH BEPOSTHOCTH  pPeaTbHBIX COOBITHIA; COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘ICHHLIﬁ pe3yibTar

YMeHue omnepupoBaTb IMOHATUAMHU: TOYKa, INpsAMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BeJIMYMHA YyIJa, IUIOCKUH  Yroi,
JBYIpaHHBIA yroji, TPEXTPaHHbBIM Yrosl, CKpELIMBAIOLIUECS IMpsMBbIE,
NapajuIeIbHOCTh U MEPHEHIUKYISIPHOCTD MPSAMBIX U TUIOCKOCTEW, yroi
MEXY NPSMBIMHM, YTOJI MEXAY NPSAMON M INIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU [0 MJIOCKOCTH, PACCTOSHUE MEXIY
IPSIMBIMU, PACCTOSTHUE MEXY IUIOCKOCTSIMH; YMEHHUE UCIIOIb30BaTh IIPU
pellleHnn 3a1ad U3ydeHHble (aKThl U TEOPEMbl IUNIAHUMETPUU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYKAIOLIET0 MHpa; CTPOMUTH
MaTeMaTHYeCKUe MOJENH C IOMOIIBI0 T€OMETPUUECKUX TMOHATHH H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3aJa9U

10

YMeHue onepupoBaTh MOHATHUAMHU: IJIOMIAAL (UTyphl, 00bEM (UTYDHI,
MHOTOTPaHHUK, MPAaBUIbHBIH MHOTOTPaHHHMK, CEYEHHE MHOTOIPaHHUKA,
KyO, mapajuienenumnen, npu3Ma, nUpamuaa, (urypa u HOBEPXHOCThH
BpallleHNs, LUWIMHIpP, KOHYC, map, cdepa, Iomags cepsl, IIomanb
MOBEPXHOCTH TMHMPaMHJIbI, TPU3MBI, KOHYyCa, IMWIMHApa, 00BEM Kyoda,

MPSIMOYTOJIBHOTO TapajijieNienuneaa, MUpaMuabl, NpU3Mbl, LHUIMHIPA,




KOHYCa, Il1apa, pa3BEPTKA MOBEPXHOCTH, CEUEHUsS KOHYCa W LIWIMHIpA,
NapajuleJIbHblE OCH WM OCHOBAHMIO, CEYEHHME IIapa, IUIOCKOCTb,
Kacaromasicss cdepbl, LUIUHAPA, KOHYCA; YMEHHE CTPOUTh CEYCHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI U MOBEPXHOCTH
BpalIEHUs, UX CEUYEHHUS], B TOM YHUCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE MPUMEHSTH CBOMCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIEHO
dbopMynupoBaTh OMpeesieHns N3y4aeMbIX (DUTYp, BBIIBUTATh TUIIOTE3bI
O CBOHCTBax M NMpH3HAKaX reOMETPUYECKUX (UTyp, 0OOCHOBBIBATH WU
OmnpoBepraTh HX; YyMEHHE NPOBOAUTH Kiaccuukanuio Quryp 1o
Pa3NIWYHBIM TPU3HAKaM, BBIIOJHATH HEOOXOIUMBIE JONOJHHUTEIbHEIC

IMOCTPOCHUA

11

12

13

YMeHue onepupoBaTh MOHSTUSAMH: JIBIDKEHHE B  IMPOCTPAHCTBE,
MapajuIeIbHBIA IEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue TMOa00US, MOMOOHBIE (QUIYpHI; yMEHHE
pacro3HaBaTh paBHBIC W TOJOOHBIE (PUTYpPHI, B TOM YHCJIEC B MPUPOJE,
UCKYCCTBE, apXUTCKTYpe; HCIIOJIb30BaTh T€OMETPUYCCKHUE OTHOIICHUSI
IpH PEIICHWU 3a7ad4; HaXOJUTh T€OMETPUYCCKHE BEIUYHHBI (IIMHA,
yroy, Iomaab, o0bEM) TpH peUIeHHH 3aJad U3 JPYruX Y4eOHBIX
MIPEIMETOB M W3 PEATHHON JKH3HH, YMEHUE BBIYUCIIATH TCOMETPHUECKUE
BEJIMYMHBI (IJIMHA, YTOJ, IUIOMIa[b, OOBEM, IUIOIMIAAh TOBEPXHOCTH),
UCTIONIB3YSl M3y4YeHHBbIC (DOPMYJIBI M METONBI, B TOM YHCJE: TUIOMIAIb
MOBEPXHOCTH MUPAMUBI, IPU3MBI, KOHYCA, IIWINHIPA, TUIOMAAb Cepsl;
00BEM Ky0Oa, MPSIMOYTOJBHOTO Mapaijiesienumeaa, MUpPaMUIbl, MPU3MBI,
WIMHApPA, KOHYyca, Iapa; yMEHHUE HaxOJUTh OTHOIIEHHEe O0O0BEMOB

10JI00HBIX QUryp

YMeHne onepupoBaTh NOHATUAMU: IPSIMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOP, KOOPJIMHATBl TOYKH, KOOPIMHATBl BEKTOpa, CyMMa BEKTODPOB,
MIPOM3BE/IEHNE BEKTOpa Ha YMCJIO, Pa3jioKEeHHE BeKTopa Mo Oas3ucy,
CKAJLIPHOE IIPOU3BEJECHUE, BEKTOPHOE IIPOU3BEIEHUE, YOI MEXAY
BEKTOPAaMH; YMEHHME HCIIOJIb30BaTh BEKTOPHBIA MU KOOPAUHATHBIN METOJ
JUIS pelleHHs TeOMETPUYEeCKMX 3ajad M 3ajady JApPYruX Y4eOHbIX
MIPEAMETOB

YMmenue BbIOMpaTh MOIXOMSIIMN METOX Ui pELIeHHs 3allauu;
IIOHVMMAHHAE 3HAYMMOCTM MAaTEMaTHMKM B W3YYCHHH IPUPOIHBIX U
OOIIECTBEHHBIX MPOILECCOB M  SIBICHUH; YMEHHE paclo3HaBaThb

IMPOABJICHUEC 3aKOHOB MATCMATHKH B HCKYCCTBC, YMCHHE IIPUBOJIUTH




NpUMEPBI  MATEMATHYCCKUX

MaTEeMaTU4eCKON HayKu

OTKPBITUH  POCCUHUCKONM W  MHUPOBOH




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

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxn
1 Yucna v BBIYKCICHUS
11 Harypanbnsie u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCEI
19 Panyonanenple uuciaa. OOBIKHOBEHHbIE U JAECATUYHBIE JpoOH, IPOLIEHTHI,
' 0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH
13 Apudmerndecknuii KOpeHb HATypaJdbHOU creneHH. JeHCTBHs ¢ apupMeTHIECKUMU
' KOPHSIMU HaTypaJlbHOW CTETIEeHU
14 Crenensb ¢ 1iensIM nokaszareneM. CTeneHb ¢ paluoOHaIbHBIM MoKazateseM. CBoiicTBa
' CTETIeHU
. CuHyc, KOCHHYC W TaHT€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTuuHble U HATypaJIbHbIE JTOTapHUPMbI
JeiictBuTenpHble uncna. ApupMeTHyecKHe Oomnepanuu ¢ JAeWCTBUTENbHBIMU
1.7 yrcnamu. [IpubmmkEéHHBIE BRIYMCIICHUS, TTPABUJIa OKPYTJICHUS, IPUKUIKA M OIIEHKA
pe3yibTara BBIYMCICHUN
1.8 [IpeoOpa3oBanme BEIpAKESHUH
1.9 KommnekcHeie uncna
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 Hensle 1 1poGHO-paliOHaIbHbIE YPAaBHEHUS
2.2 WppanmonanbHble ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHUS
2.4 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS
2.5 Lenblie u 1poOGHO-palIMOHaNIbHBIE HEPABEHCTBA
2.6 WppannonanbHble HepaBEeHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapupMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucTemMbl 1 COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu
211 Martpwuiia CUCTEMBbI TUHEHHBIX YpaBHEHUN. ONpeaenuTeb MaTPHUIIhI




DOyHKINUK U TpaPUKH

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

3 ¢ynkunu. YétHeie 1 HeuéTHbIe pyHKuuU. [lepuogumueckue GpyHKIIH
OO6nactp ompeneneHuss W MHOXKECTBO 3HaueHW QyHkimuu. Hymnm ¢yskoum.
3.2 [TpomexxyTkn  3HaKOMocTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKLUH.
' MakcumymMbl ¥ MHHUMYMBI (GyHKuud. Hambonbliee W HauMeHbIlee 3HAYECHUE
(GYHKLNU HAa IPOMEKYTKE
33 CrenenHas (yHKUMS C HaTypaJbHbIM M IeJdbIM Iokas3areneM. E€ cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcumntoTsl TpadukoB ¢yHkiuil. CsoiicTBa  (yHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 TlocienoBaTeabHOCTH, CLIOCOOBI 3aaHUs OCJIEA0BATEIbHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpuIecKkas mporpeccu. @opMyina CII0KHBIX MPOLIEHTOB
4 Havana maTemaTnueckoro anaamsa
4.1 [TpousBonnas Gpynkiun. [Tpon3BoHbIE SIEeMEHTAPHBIX (HYHKINH
[IpuMeHeHHe TNPOU3BOAHON K MCCIEJOBAHUIO (QYHKIUH Ha MOHOTOHHOCTH U
4.2 skcTpeMyMbl. HaxoxaeHrne HanOOJbIIero ¥ HauMEHbBIIEro 3HaYeHUs] (PYHKIMMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoecTBa U JIOTHKA
5.1 MHoecTBO, onepalnuu Haji MHOKecTBaMU. J[narpaMMel Disiepa — BeHHa
5.2 Jloruka
6 BeposITHOCTh ¥ cTaTUCTHKA
6.1 OmnwucarenpHast CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaTopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble ¥ TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena 1 MOBEPXHOCTH BpPALLECHUS




7.5

Koopaunatsl u BEKTOPBI




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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






