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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yudeOHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kmaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nmporpaMMbl 00eclieYMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI U HENPEPHIBHOIO 00pa3oBaHUs,
LEJTOCTHOCTh OOMIEKYJIBTYPHOTO, JIMYHOCTHOTO U TMO3HABATEJIBHOTO pPa3BUTHUSA
JUYHOCTH 00YyYarOmMnXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPHUM Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METalNpeIMETHBIX U
NPEIMETHBIX PE3YJIBTATOB OOYYEHHsS] T€OMETPUU B HAIPABIECHUU JUYHOCTHOIO
pa3BuTUsa oOy4aronuxcsi, GopMupoBaHUs (DPYHKIMOHATBHOW MaTeMaTUYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX Y4eOHbIX NUCUUIUIMH. Pa3zBuTue y oOydaromuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M IPOUCXOKIECHUU TI'€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIICHHH PEAJIbHOIO0 M HIACATBHOTO, XApPAKTEpE OTPAKEHUS
MAaTEMATUYECKOM HAyKOW SBJICHUA MW TPOLECCOB PEATBHONO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJIEIUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauecTB MbIIIJICHHUS, HEOOXOAMMBIX [UIs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust siBAsieTCs OAHUM M3 0A30BBIX MPEIMETOB HAa YPOBHE CPEIAHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHMSI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HAIPaBJIEHHOCTH, TaK U TyMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOpMUpPYEMOE MpPU HU3YYEHHH OOYYaroIIUMUCS
MOHATUHHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUN
B XOJI¢ pELIECHUs T€OMETPUYECKUX 3aJay, YMEHHE BBIJBUTaTh U ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS NPHU PEHIEHUM 33Ja4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO
BCEX O01acTsaX HesTeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro CoIMalbHOro ObITHs, (opma
OTPaXEHUSI OKPY’KAIOIIEr0 MHUPA, YCIOBHE YCHEUIHOIO MO3HAHUS U AaKTUBHOIO
npeobpazoBaHus  JAeWcTBUTENbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHAET pa3Hble BUABI y4E€OHOM U TPYIOBON NE€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TMPO(ECCHOHATIEHO BAXKHBIX KA4eCTB, MOITOMY aKTyajdbHa
3amada (opmMupoBaHHS y OOYYArONIMXCSl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEIHLHOCTU 10 MHOTUM HaIIPaBJICHUSIM.

[lens ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a3oBOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOE U OOILIEKYJIbTYpHOE pa3BUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUs |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HaHUM U JCHCTBUH,
crenupUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPOI0JKEHUs 00pa30BaHUs
0 CTICIHAIIBHOCTSIM, HE CBA3aHHBIM C MPUKJIIATHBIM UCTIOIB30BaHUEM T€OMETPHUH.

[Iporpamma 1o reomMeTpuu Ha 0a30BOM ypOBHE TNIpeIHA3HAYCHA IS
OOyJaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAUYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaromiuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTBH OOIIME MAaTeMaTUYECKUE YMEHHS, CBSI3AHHbBIC
co crenuPuKoi TEOMETPHUM H HEOOXOAMMBIC ISl JKU3HH B COBPEMCHHOM
obmiectBe. Kpome 3TOro, OHM UMEIOT BO3MOXKHOCTh HM3Y4YUTh TE€OMETpPHUIO OoJee
r1y0OKO, €cii B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHMX B MPOGECCUOHATBHON JEATETLHOCTH.

JlocTikeHne 1emu  OCBOCHMSI TMPOTpaMMbl  O0ECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIUX  3amad. [IpuOpUTETHBRIMU  3aJa4aMH  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisitoTCs:

e (opmMupoBaHuEe mNpeACTaBICHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYXKAIOIITUM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECKUX MOJEISIX, MTO3BOJISIONIUX OMKCHIBATH
Y U3y4aTh pa3HbIC SBIICHUS OKPY>KAIOIIETO MUPA;

e (opmupoBaHme yMeHHsS pacro3HaBaTh Ha YepPTEkKax, MOJCISIX U B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BpaIleHUS;

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

e (opMupoBaHHME yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPAaHHHUKAX ¥ TeJlaX BPAIEHUS U UX OCHOBHBIMU CBOCTBAMH;

e OBJAJCHUE  aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHWE YMEHHUS MPOBOJIWUTH  HECJOXKHBIE  JIOKa3aTeIbHBIC
pacCyXJieHUs B XOJIe¢ PEILIEHUs CTEPEOMETPUYECKUX 3a7ady U 3a7ad C
MIPAKTUYECKUM COJEPKaHUEM;

e pa3BUTHE  UWHTCIUIGKTYyaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OoOydJarommxcsi, MO3HABATEIbHOW  AKTUBHOCTH,  HCCIEIOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIIICHHUS;



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU WM3YYEHUU JIPYTUX Y4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OopMyIupoBaTh HX Ha A3bIKE
TEOMETPUHU U CO3JaBaTh F€OMETPUUECKUE MOJEIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI ammapar il PELIeHHs MNPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MOJYyUYEHHBIE PE3yIbTaThI.

OTIMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPUM B HAdaJle €ro H3y4dyeHWs 3a4ad, pEIIaeMbIX Ha YPOBHE
WHTYUTHUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHasi paboTa HaJ
HUMH, 4YTO CIHOCOOCTBYIOT PAa3BUTHUIO JIOTUYECKOTO M MIPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO ITPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yYallUXCs B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET peuleHus 3a7ad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jay Ha  ONEpPUpPOBAHUE
POCTPAaHCTBEHHbIMU oOpa3zamu. CoznaHue oOpa3a MPOBOAUTCA € ONOPOM Ha
HarJIIHOCTh, a OIIEpUpPOBaHUE O0O0pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHUS.

OcHoBHbIE copeprkarelibHble TuHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukmn», «IIpsiMble 1 TIIIOCKOCTH B IPOCTPAHCTBEY, «Tesa BpaleHus»,
«BekTopsl ¥ KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJEP)KATEeNbHbIM JIMHUSIM, HO M MO ToJaM
oOy4YeHHs Ha YPOBHE CpeTHEro 00111ero 0opa3oBaHusl.

Conepxanne o0pa3oBaHUs, COOTBETCTBYIOILIEE MPEAMETHBIM pe3yibTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacopenel€éHHbIM [0 rojaaM OOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o0O0Opa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAINCH B
OOIIYI0O CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUNH O0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasysi MpOYHble MHOKECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha uzydenue reometpun oTBOAUTCA 2 yaca B Heaemo B 10 kiacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a iBa roga ooydenus - 102 yueOHbIX daca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMATHYECKOM TOCTPOCHHHM CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluBarommecs npsMbele. [lapamnensHOCTh NPSMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[ApAJUIEIIBHOCTh TPEX MPAMBIX; MAPAIUICIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMM; YrOJd MEXAY NpSIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUlockocTed. [lpocTteiimine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapajuiesenumne]; ToOCTPOCHUE CEUCHUH.

[lepneHAUKYJISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MIPOCTPAHCTBE, TMPSAMBIE MapajuICIbHBIE W TEPINCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPSAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOi
MEPIIEHAUKYJISIPHON TUIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIOJl MEXAY INMPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT MNpAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  TUIOCKOCTEM: MNPU3HAK  MEPHEHAUKYIAPHOCTH  JIBYX
IockocTer. TeopeMa o TpEX MepneHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yronapHas
MpU3Ma; 'paHd U OCHOBAHUS MPU3MBbI; MpsiMas U HAaKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAA MTOBEPXHOCTh ITPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajiesienune]; U ero cpoucrtsa. [lupamupma: N-yronpHas nupamuia, TpaHd U
OCHOBaHHUE MUPAMUIbI;, OOKOBAs U MOJIHAS MTOBEPXHOCTh MUPAMUJIBI; IPABWIIbHAS U
yCceu€HHasg MnupaMuaa. OIJEMEHThl Tpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3MaA U
MpaBUIbHAS THUPAMUJA; NPaBWIbHAA TPEYrojbHAs NUPAMUIA W TPABUJIbHBIN
teTpadap; KyO. IlpencraBienwe o MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IMPAMOW,
IJIOCKOCTU.  DJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHUKAX.



Brruucnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pPEOpa, IWMaroHaid, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomans OOKOBOM TIMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MUPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [lonstue o0 o0véMe. OO0BEM
MAPaAMU/IbI, TPU3MBI.

[TomoGubie Tenma B mpocTpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

11 KVIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh UMWJIUHJIPUYECKOW TMOBEpXHOCTU. [lUmuHAp: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3zywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHUE U BepilnHa, 00pa3yromias
U OCb, IUIOMaJb OOKOBOM U TOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: neHTp, paauyc, ITUaMeTp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacrnionoxenue chepbl U TUIOCKOCTH; KacaTellbHas IIIOCKOCTh K cdepe;
JI011a/1b ChEepHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHanun Tenm BpalieHHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpaIleHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 06 00béMe
NPsIMOYTOJILHOTO TMapajuienenunena v ciaeactBuss u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM Mapa u miomasas chepsl.

[Togo6ueie Tenma B mpocTtpaHcTBe. (COOTHOIIECHUS MEXIY IUIOIMIAISIMHA
MOBEPXHOCTEHN, 00BEMaMU TOT0OHBIX TEJl.

Ceuenus mwmMHApa (MapauiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUs
KOHyca (mapajuieIbHO€ OCHOBAaHHUIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mI0cKOCTH U B npocTpaHcTBe. CI0XKEHNE U BHIYUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. PasznokeHre BEKTOpa Mo TPEM HEKOMILIaHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PemieHwe 3amay, CBSI3aHHBIX €
IIPUMEHEHUEM IIPaBUJI JACUCTBHM C BekTopamu. lIpsMoyronpHas cucrema



KoopauHaT B mnpoctpadHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTon Mexay BekTopaMu. CKajasipHOE NPOU3BEIECHHE BEKTOPOB.
Brruncnenne yriioB Mex1y MpsIMBIMHA M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1ay.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUS MPOrpaMMbl y4yeOHOro TmpeaMmeTa
«MareMaTnka» XapaKTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTeMaTUYECKUX OCHOBax (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJCUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUU C HX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

IlarpuoTrnyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSALIEMY POCCUMCKOW MAaTE€MaTUKHU, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTHX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JIYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AaHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHuH, pacCyKICHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHATh MaTEeMaTUYECKUE 3HAHUS B
MHTEpecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTB); (bu3nUecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHAX CHIOPTUBHO-030POBUTEIBHOM
JEATEIbHOCTBIO.

Tpynosoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
paznuuHbiM  cepam  mpodecCHOHANBHON  JMEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpUIaTh OCO3HAHHBIA BBHIOOP
Oynymeir mnpodeccnrn W Ppeamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO U CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caMO00pa30BaHUI0 Ha TPOTSHKCHHHM BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIbTYPbI, MOHUMAHHEM BIIUSHUS
COIMATbHO-PKOHOMUYECKUX IPOIIECCOB HA COCTOSIHUC MPHUPOJIHON W COIMAILHOM
Cpedpl, OCO3HaHWEM TJOOAIBHOTO XapakTepa JKOJOTHYECKUX IMpoOdIieM;
OpHCHTAIlC Ha NMPUMCHCHHE MaTeMaTHUYeCKUX 3HAHUM JUId pEIICHUs 3a1ad B
00JIACTH OKPY’)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOJKHBIX MTOCIICJICTBHH JIJIsI OKPY>KAIOIIEH CPEeIbl.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAykKh ©  OOIICCTBCHHOHW MPAaKTUKH, [MOHMMAaHHEM
MaTeMaTHYECKOH HayKH Kak c(epbl UYeIOBEYECKOW JMeATEIBHOCTH, JTaloB e&
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS IHMBHJIW3AIMH; OBJIAJCHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPAa;
TOTOBHOCTBIO OCYIIECTBIISITh TPOCKTHYIO M HCCIEIOBATECIBCKYIO ACSITEIHHOCTD
WHIWBUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YTISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcanvnvie  nosmasamenwvuvie  Oevicmsus, — obecneuusarom
Gopmuposarue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXCcs (0c80eHUe
Memo008  NO3HAHUA — OKPYICAwjeeo  Mupa;  NpuMeHeHue  J10SUYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aeficTBuA:

e BBIABJIATH M XapaKTEPH30BaTh CYIICCTBEHHBIC MTPU3HAKA MATEMaTHICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHAMH, (OPMYIHPOBATH
OTpECCHUS  TOHATUH; YCTaHABJIMBATh CYIICCTBEHHBIM  IPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpoBaTH W  MPEOOPa30BHIBATH  CYXKICHUS:
yTBEpIUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBbIE WU OOIIHE;
YCIIOBHBIE;

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



npemsiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCITOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHATIOTUH;

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

e BBIOMpaTh croco0® pemnieHus yuyeOHOM 3ajadyu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOUpATh Hauboiee MNOAXOAANIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeIbcKue 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyapoBaTh BOMPOCH], (UKCHUPYIOIIME MPOTUBOpEUne, MpodiIeMy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSTEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
O0BEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMU;

e CaMOCTOSITEILHO (POPMYTUPOBATH 0OOOIIECHUSI U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE IPOIIECCA, a TAKXKE BBIJIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaunmeii:

e BBIABJIATH JACPUIUTHI HHPOPMAINH, NAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpOBaTh MHGOPMAIIHIO, TIPEJCTABIATh €€ B Pa3IMYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSITEIIEHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00ecneuusaom

copMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCAL.

OO0menne:



BOCIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M MHUCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHS I10
XOJy pelleHus 3a7jaul, KOMMEHTHUPOBATh IOIY4YECHHBIN pPe3ybTarT;

B X0JI€ 00CYKIEHUS 3a7aBaTh BOIPOCHI 10 CYILIECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC Ha MIOUCK
pELICHMs; COINOCTaBIATh CBOU CYKIEHHA C CYXKICHUSAMH JIPYTUX
YYaCTHUKOB Juajiora, oOHapyXKMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOU popme popMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHNUS;
IPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4yd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa;  CaMOCTOSTENIbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyaTbHON pabOThI MPU PEIICHUH YICOHBIX 3a7a4; IPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTAHM3AIIMI0 COBMECTHOM
paboTHI, pacrpeaesITh BUABI paOd0OT, JOTOBAPUBATHCS, 00CYKIATh MPOIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYMNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHH,
«MO3TOBBIE IITYPMBI» W WHBIC), BBIMOJIHATH CBOIO YacTh pabOTHl M
KOOPJIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dI€HAMHW KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBUSI.

Vuusepcanonvie  pezynamuenvie  Oelicmeus, obecneuusaom

G opmuposanue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS 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:

BJIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEPIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTPOJII Tmpolecca u
pe3yapTara peleHnsl MaTEMaTHIECKOM 3a/1a4u;

IPEABUACTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTh IIpU pELICHUU
3a/layd, BHOCHUTb KOPPEKTUBBI B JIE€ATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWJEHHBIX OITHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEed U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKECHMS WIM HENOCTHKECHUS DPE3YJbTAaTOB IEATEIIBHOCTH,
HaXOAHUTh OIUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmneprpoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IprMeHSATh aKCHOMBI CTEPEOMETPUU W CIIEACTBUA W3 HUX INPH PEIICHUU
reOMETPUUYECKUX 3a/1a4.

OmneprpoBaTh MOHATUSMU: MAPAIICIBHOCTh M IEPIICHIUKYIAPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuumupoBarh B3auMHOE paclONIOKEHUE NPSIMBIX W IJIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMU: JIBYTPAHHBIA yrojl, TPaHW JABYTPAHHOTO YIJa,
peOpo IBYrpaHHOTO yria; JIMHEWHBIM Yroj JBYTPaHHOTO YIJIa; TpajycHas Mmepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TOHSATHSIMH: MHOTOTPAaHHHMK, BBIMTYKJIBIA ¥ HEBBITYKJIbIH
MHOT'OTPaHHHK, SJIEeMEHTHl MHOTOTPaHHHKA, TIPABUIIBHBII MHOTOTPAHHUK.

Pacro3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccudpummpoBate ~ MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
KjIaccu(uKanuy  (BBINYKIBIE W HEBBINYKIbIE MHOTOTPAaHHUKH; TPABUIIBHBIC
MHOTOTPaHHHKH; MPSMbIE ¥ HAKJIOHHBIE TIPU3MBI, TApaJUICIICITUTIC IBI).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSACHATH MPHUHIIUIIBI TIOCTPOSHUS CEUECHUH, HCIIONIB3Ysl METOT CIIEIOB.

CTpouTh CEYCHHS MHOTOTPAHHUKOB METOJOM  CJIEIOB, BBIMIOJIHSTH
(BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXy, COOKY, CHU3Y.

Pemmarp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIMYMH MO 00pas3iam MiH
AITOPUTMaM, TPUMEHSS W3BECTHBIC AHAJIMTUYCCKHE METOJbl TPU PEHICHUU
CTaHIAPTHBIX MAaTEMATUYECKHUX 3a7a4 HAa BBHIYHUCICHUE PACCTOSHUN MEXIY IBYMSI
TOYKaMH, OT TOYKM JO TMpsIMOH, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPEUIMBAOIIUMHUCS TPSIMBIMH.

Pemrate 3a7aun Ha HAXOXKJECHUE TEOMETPUYECKUX BEJIMYUH MO 0Opas3iam miu
aNropuT™MaM, TMPHUMEHSsS W3BECTHBIE AaHAJIUTUYECKHE METOJIbl NpPU PELICHUU
CTAaHJIAPTHBIX MAaTEMaTHYECKHX 3aJad Ha BBIYHCIECHUE YIJIOB  MEXIY
CKPEUIMBAIOIIUMUCS MPSIMBIMH, MEXKIy TpPSIMOH H IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, IBYTPAaHHBIX YTJIOB.



Bobruncnsate 00bEMBI U IIJIOMIAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (TpU3Ma,
nupaMua) C TNpUMEHEHHEM (OpMys; BBIYUCIATH COOTHOLICHHS MEXIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOTPAHHUKOB.

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

W3Bnekatb, MpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumensaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS] CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIaralliuX HECKOJIBKO IAaroB PELICHUs, €CIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

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

[IpuBOaUTE HpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE W
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH pPEAIBHBIC
CUTyallMd W TPUMEHATb HU3YYEHHBIE TIOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTUYecKd C(HOPMYIUPOBAHHON MPOOJEMBbl, MOJEIUPOBATh peajibHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
MCITOJIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEeOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATHUSMHU: LWIMHJpPHYECKas IOBEPXHOCTh, oOpa3yroliue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHUYECKas  MOBEPXHOCTH,
oOpa3yrolue KOHHYECKON OBEPXHOCTH, KOHYC; c(pepruyeckasi moBEpXHOCTb.

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

OOBSICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccudummpoBats B3auMHOE pacrojiokeHne chepbl U MIOCKOCTH.

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

Boruncnsate  00bEMBI M TUIOHIAAM  TIOBEPXHOCTEH  Ted  BpalleHHs,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (POpMyII.

OnepupoBaTh TOHATUAMHU: MHOTOTPAaHHHK, BIHCAHHBII B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WU TEJO
BpalCHUS.

Bb4ucnsTe COOTHOLIEHUST MEXIY IUIOMAASMHU MOBEPXHOCTEN M 00bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaemble (PUTyppl OT PYKH W C TPUMEHEHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BbInonHATH (BBIHOCHBIC) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
duryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILICHUS.

W3BnekaTh, HWHTEPHOPETHPOBATH U MpeoOpa3oBbIBaTh HHGOPMALMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHS BEKTOPA Ha YUCII0, OOBACHSITH, KAKUMHU CBOMCTBAMHU OHH 00JIaJIal0T.

[IpuMeHsTh paBUiIO Napasuieenueaa.

OnepupoBaTh NOHATUSIMU: JI€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAaMH, CKAISIPHOE TMPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue (akThl ISl PEIICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIAraroluX HECKOIbKO IIArOB PEIICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCcKUEe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOIICHUW W
HaX0XJICHUE FeOMETPUUYECKUX BEJIUYUH M0 00pa3liaM WJIu alifOpUTMaM, MPUMEHSs
M3BECTHBIE METO/IbI IIPU PEUICHUU CTAHAAPTHBIX MATEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs OpocTEHIIME MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a]1a4.

[IpuBOAMTHE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, pPACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUMEHATh TMOJMyYEHHbIE 3HAHUSA HA IPAKTHUKE: aHAJIW3UPOBATH DPEAJIbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE NOHATUS B MPOLIECCE IIOMCKAa PELICHUA
MaTeMaTH4ecKu CcHOPMYIMPOBAaHHON TMPOOJIeMBbl, MOJEIUPOBATh PpPEAJIbHbBIC
CUTyallud Ha S3bIKE TEOMETPUHU, HCCIENOBATh IOCTPOEHHBIE MOJEIU C
WCITOJIb30BAHUEM TEOMETPUUECKUX TIOHITHI M TEOpEM, anmapara anreOpsl; peniaTh
MPAKTUYECKUE 3a/1a4d, CBA3aHHBIE C HAX0XKJAECHUEM T€OMETPUUECKUX BEJINYHNH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM
Kontpoabnble Ilpaktuueckne (un(poBbie)
n/n NMPOrpamMMbl Bcero
padoThI padoThI o0pasoBare/ibHbIC
pecypcsl
bub6nmoreka [IOK
1 Beexettite B crepeomeTpiio 10 https://m.edsoo.ru/1c209e37
5 [IpsiMble ¥ IIIOCKOCTH B TPOCTPAHCTBE. 12 1 bubnnoreka [JOK
[TapanneabHOCTh NPSIMBIX U TNIOCKOCTEH https://m.edsoo.ru/1c209e37
3 [lepneHUKyYISAPHOCTD MPSAMBIX U 12 bubmmoreka [JOK
IJIOCKOCTEM https://m.edso00.ru/1c209e37
bubnunoreka LIOK
4 1 1
VYIubl MeXAY IPSAMBIMU U IUIOCKOCTSMH 0 https://m.edso0.ru/1c209e37
bubnunoreka LIOK
° MuororparHiKit 11 1 https://m.edsoo.ru/1c209e37
" bubmuoreka [IOK
6 9 1
OOBEMEI MHOrOTPaHHHKOB https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CeueHUs], pACCTOSTHUS U YTJIbI 4 1 brbmmorexa [TOK
P ' P yr https://m.eds00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0




11 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HanmeHoBaHHMe pa3/iesioB H TeM uudpoBbie
Ne ni/m P Konrpoubnbie IIpakTHyeckue (uubp )
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
bubmuoreka [JOK
1 Tena Bpauierins 12 https://m.eds00.ru/1c209e37
N bubnuorexa [JOK
2 OOnEmbt Ten > . https://m.edsoo.ru/1c209e37
bubmuorexa [JOK
3 BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 https://m.eds00.ru/1c209e37
4 [ToBTOpeHME, 0000IIECHNE, 7 1 bu6mmoreka [IOK
cucTeMaTu3alis 3HaHU! https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 3 0







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KounvecTBO 4acoB Buabi n DJIeKTPOHHbIE
Ne OpPMBI Hara nupposbIe
n/n Tema ypoxa Bcero Konrpoapmpie  Ipaxruieckue $OI-II)TPOJIH U3y4eHus! 06:::;0BaTeJILHLIe
padoThI padoThI pecypenI
OCHOBHBIC IOHATHS
CTEPEOMETPHUHU: TOUKA,
npsmMasi, II0CKOCTb,
npoctpancto. [IpaBuna
n300pakeHUs Ha 1 bubnnorexa [JOK
PUCYHKAX: U300paKeHUS https://m.edsoo.ru/aecc77cd
IUIOCKOCTEH,
MapajvieIbHbIX MPSMBIX
(0Tpe3KoB), cepeAHbBI
oTpe3kKa
IlousThs:
Eiﬂif{iiiijﬂmcg 1 bu6nmorexa LIOK
https://m.edso0.ru/2d8a9c99
MepeCceKaroIINecs
npsiMas U MI0CKOCTh
IlonsTus:
Eiiiiiiiimnem 1 bubnunorexa LIOK
https://m.edsoo.ru/db685e73
TepeCceKaArIINECs
npsiMas U MI0CKOCTh
3HAKOMCTBO C 1 bu6nunorexa LIOK

MHOIr'OrpaHHUKamMu,

https://m.edso0.ru/a63959ed




Hn300pakeHUE
MHOTOTPaHHUKOB HA
pUCYHKAX, Ha
MPOSKIIMOHHBIX
gepTexax

HauaneHbie cBeneHus o
KyOe u nupamuje, ux
Pa3BEPTKU U MOJEIH.
Ceuenus
MHOTOTPaHHHKOB

0,25

McbMeHHbIN
KOHTPO/b

bu6nuoreka [IOK
https://m.edsoo.ru/b30dff38

HavanbHsble cBenenus o
KyOe U nmupamujie, ux
Pa3BEPTKU U MOJEIH.
Ceuenus
MHOTOI'PaHHUKOB

bubnuoreka [{OK
https://m.edsoo.ru/3d8ffd32

[ToustHe 00
AKCUOMAaTUYECKOM
MOCTPOCHHUH
CTEPCOMETPUH: aKCHOMBI
CTEPCOMETPUH U
CHEACTBHS U3 HUX

bubnuoreka [{OK
https://m.edsoo.ru/Occ5c4fe

Ilousitue 06
aKCHOMAaTHYECKOM
MMOCTPOCHHUH
CTEPEOMETPHUU: aKCHOMBI
CTepEeOMETPUU U
CIEICTBUS U3 HUX

but6mmorekxa [IOK
https://m.edso0.ru/239c8ch4

TToustue 00
AKCUOMATUYECKOM

bu6nunorexa LIOK
https://m.edso00.ru/65c6b106




10

[IOCTPOCHUU
CTEPEOMETPUH: AKCHOMBI
CTEPEOMETPUH H
CIICICTBUS M3 HUX

ITonstue 00
AKCHOMATHYECKOM
MMOCTPOCHUH
CTEPEOMETPHUU: aKCHOMBI
CTEPEOMETPUU U
CIEICTBUS U3 HUX

bu6nmoreka IIOK
https://m.edsoo.ru/258fc245

11

Bzaumnuoe
PacIONOKEHUE MPSIMBIX
B MPOCTPAHCTBE:
MEPECEKAIOIINECH,
MapasuieabHbIE U
CKPEIIMBAIOIINECS
MpsIMbIE

bubnuoreka [{OK
https://m.edsoo.ru/1a2520f6

12

13

[TapannenpsHOCTH
MPSIMBIX U INIOCKOCTEN B
MIPOCTPAHCTBE:
napajulesIbHbIE NIPSIMBIE B
IIPOCTPAHCTBE;
NapajuIeIbHOCTD TPEX
MPSIMBIX

[TapannensHOCTH
MPSIMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE:
[TapamienbHOCT IPSIMOM
U IIJIOCKOCTH

0,25

MMcbMeHHbIN
KOHTPO/1b

bu6mmoreka IIOK
https://m.edsoo0.ru/93ad36b3

but6mmorekxa [IOK
https://m.edsoo.ru/ee1d19b9




Vel ¢

14 COHAINPABJICHHBIMU bubmmorexa [JOK
P https://m.edso00.ru/9f4071b9
CTOpPOHAMU
15 VYron Mexay npsMbIMU B bubmmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay npsiMbIMU B bubmmoreka [JOK
IIPOCTPAHCTBE https://m.eds00.ru/2935a9a0
[TapannenpsHOCTH
17 IUIOCKOCTEI: bu6nunorexa LIOK
IapajuieibHbIC https://m.edsoo.ru/2e18f255
TJIOCKOCTH
18 CBoiicTBa napamiebHbIX bubnnorexa [JOK
IIJIOCKOCTEN https://m.edsoo.ru/e504d656
[Ipocretimue
MIPOCTPAHCTBEHHBIE
19 (burypsl Ha MIOCKOCTH: buomorexa LIOK
P ' https://m.eds00.ru/4a28dc02
TeTpa’ap, KyO,
napajuieJenumne;|
bu6nmorexa LIOK
20 I1 i
OCTPOCHHE Ceneui https://m.edsoo.ru/1d434d0f
bubnmorexa LIOK
21 IT i
OCTPOCHHE CEHeHHH https://m.edsoo.ru/ec26fe5d
KonTponbHas pabota mo
teMme "[Ipsmele n
99 IUIOCKOCTH B bubnunorexa LIOK

MIPOCTPAHCTBE.
[TapannenpsHOCTH
MPSIMBIX U MJI0CKOCTEN"

https://m.edso0.ru/9a0a9e56




[lepnieH IUKYISPHOCTD
IIPSIMOM U TUIOCKOCTH:

McbMeHHbIN
KOHTPO/b

bub6nmoreka [IOK

2 0,25
3 NIEpIEHIUKYIISIPHbIE https://m.edsoo.ru/b19f6a5d
MpsIMBbIE B IPOCTPAHCTBE
[IpsiMbIe mapasienbHbIC
24 U IIEPIIEHIUKYIIIPHBIE K bubmaorexa LIOK
PHCHAIIYIIAD https://m.edsoo.ru/0ac11c95
IUIOCKOCTH
[IpsiMbIe mapasienbHbIC
25 U IIEPIIEHAUKYIIPHBIE K Bubmorexa HOK
PHCHIMIY AP https://m.edsoo.ru/ba545966
IUIOCKOCTH
[Ipu3nak
26 HEPIIEHINKVIIPHOCTHA Bubmorexa IIOK
P . y2Up https://m.edsoo.ru/f85bfc46
MPSIMOM M TUIOCKOCTH
[Ipu3nak
27 MEePIICHANKYIIPHOCTH bubmorexa HOK
P Vﬂ y2Up https://m.eds00.ru/79165d15
MPSIMOM M TNIOCKOCTH
Teopema o npsamon
28 TIePIICH UK YIS PHOM bubmmorexa [JOK
PHCHIHKYIAD https://m.edso0.ru/635c5087
IUIOCKOCTH
Teopema o npsmon
29 TEePIECHANKYIISIPHOMN bubmmorexa [JOK
PHCHAHKYIAD https://m.edsoo.ru/bd3745f8
IIOCKOCTH
Teopema o npsamon
30 OEPIIEHINKYIIPHON bubnmotexa LIOK
PHCHIHKYIAD https://m.edsoo0.ru/7d18834b
ILUIOCKOCTH
TleprieHaukynsp u
PHEHAIEYIAP but6mmorekxa [IOK
31 HaKJIOHHBIE: PACCTOSIHUE

OT TOYKH JO IIJIOCKOCTH,

https://m.edso00.ru/33c477d3




paccTosiHue oT mpsiMoi
710 IJIOCKOCTH
[lepnenaukymnsip u
HAKJIOHHBIE: PACCTOSIHUE

McbMeHHbIN
KOHTPO/b

bu6nmoreka [IOK

32 OT TOYKHU 10 IUIOCKOCTHA 0,25
g o https://m.edsoo.ru/66fefadd
paccTosiHUE OT IPSIMOH
IO TUIOCKOCTH
[lepnenaukynsip u
HAKJIOHHBIC: PACCTOSIHHE
33 OT TOYKHU 10 IUIOCKOCTH bubnnorexa [JOK
g L https://m.edso00.ru/a5b7b8e3
paccTosiHUE OT IPSIMOM
IO TUIOCKOCTH
[Nepnienaukynsip u
HAKJIOHHBIC: PACCTOSIHHE
34 OT TOYKHU 10 IUIOCKOCTH bubnnorexa [JOK
g L https://m.edsoo.ru/dbee22bc
paccTosiHue OT IpsIMOi
IO TUIOCKOCTH
VYTIIBI B IPOCTPAHCTBE:
35 ol Me>1<p np;IMoﬁ u bubmorexa HOK
yr Ay b https://m.edsoo.ru/6b61b2b4
IUIOCKOCTBIO
BYI'PaHHBINA yTOI,
36 fm}{lngHﬁ Z; bubnuoreka [IOK
r https://m.edsoo.ru/5fa0b3ce
JIBYTPAHHOTO yTJia
BYT'PaHHBINA yTOJI,
37 fmi’;glﬁmﬁ Z; bubmuoreka [{OK
a https://m.edsoo.ru/c7c777ed
JBYTPAHHOTO yTJIa
[NepneH UK YIISIPHOCTD
P Uy P bubmuoreka [{OK
38 TUTOCKOCTEH: TPH3HAK

MEPIEHUKYISIPHOCTH

https://m.edsoo.ru/ec3e2da3




JIBYX TIJIOCKOCTEH

[lepneHUKyISIPHOCTD
IJIOCKOCTEM: MPU3HAK

bubnunorexa LIOK

39 MEePIEeHANKYISIPHOCTH https://m.edsoo.ru/ed9e2a8e
JIBYX TIJIOCKOCTEH
[lepneHUKYISIPHOCTD MucbmeHHbIM
40 IJIOCKOCTEH: MpU3HAK 0.25 KOHTpO/b bubmmoreka [JOK
MEePIEHANKYISIPHOCTH https://m.edsoo.ru/ba75dc57
JIBYX IJIOCKOCTEMN
41 Teopema o Tpéx bubnuoreka [IOK
MEePIECHANKYISIpax https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx bubnnorexa [JOK
MEPIEHIUKYISIPAX https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx bubmmoreka [JOK
MEepHEHIUKYISIpax https://m.eds00.ru/9f246736
KonTponbHas padota no
TeMaM
"[MeprieHIUKYASTPHOCTD
44 npﬂffnﬂx II/II nn};CIfOCTefI" brbmmorexa LTOK
https://m.edsoo.ru/5b971ef3
u "Yrael MeXIY
MPSIMBIMU U
I0CcKOCTSIMU"
[TonsiTne
MHOTOTpaHHUKA,
OCHOBHBI€ JIEMEHTHI
bubnunorexa LIOK
45 MHOT'OTpaHHUKA,

BBIITYKJIBIC U
HCBBIITYKJIBIC
MHOT'OI'paHHUKH;

https://m.edsoo.ru/2d24e873




46

47

48

pa3BEpTKa
MHOTOT'paHHUKA

[Tpuszma: n-yronapHas
pU3Ma; TpaHu U
OCHOBAHUS IPU3MBIL;
npsiMasi U HaKJIOHHAS
MIPU3MBbI; OOKOBAsI U
TMOJIHAsI TOBEPXHOCTh
MIPU3MBI

[Tapannenenunen,
MPSMOYTOJIbHBIN
MapajuieenuIen U ero
CBOICTBaA

[Mupamuga: N-yroapHas
MMpaMKJIa, TPaHH U
OCHOBaHUE MHUPAMUJIBL;
0OKOBas U IoJIHaA
HOBCpXHOCTI) HI/IpaMI/I}II)I;
IIpaBWIbHAsA U YCEUEHHAS
pamMuIa

0,25

McbMeHHbIN
KOHTPO/b

bub6numoreka [IOK
https://m.edsoo.ru/b4ad63ad

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

bubnmorexa LIOK
https://m.edsoo.ru/fblcd0a5

49

IIpaBunbHbBIE
MHOT'OTPAaHHUKH:
MTOHATHE NIPABUIIBHOTO
MHOT'OTPaHHUKA;
MpaBUJIbHAS [IPU3MA U
IIpaBWIbHAS MUPaAMUJIA;
IIpaBUJIbHAS TPEYrOJIbHAs
nupamMuzia u
[IPaBUIIBHBIN TETPAdID;

but6mmorekxa [IOK
https://m.edso00.ru/074c8865




50

o1

KyO

IIpencrasnenue o
IIPaBUJIBHBIX
MHOI'OTpaHHHUKAX:
OKTa’Ip, JOJAEKAdAP U
HKOCa’Ip.

Cummerpus B
IIPOCTPAHCTBE:
CUMMeTpus
OTHOCHUTEJIBHO TOYKH,
HPSIMOHi, MIIOCKOCTH.
DneMeHTbl CUMMETPUH B
MUPaMUIax,
napaJulelenuneaax,
MIPAaBUIILHBIX
MHOTI'OI'paHHHMKaxX

0,25

MUcbMeHHbIN
KOHTPO/b

bu6nunorexa LIOK
https://m.edsoo.ru/a0fdd5bf

bubmuoreka [IOK
https://m.edsoo.ru/b9e777d9

52

53

Brruncienue 31eMeHTOB
MHOTOTPaHHUKOB: pEOpa,
JTMArOHaJ!, yIJIbl

[Tnomans 6okoBOM
MTOBEPXHOCTHU U MOJTHON
ITOBEPXHOCTH MPSMOU
MIPU3MBI, TUIOIIA]b
OCHOBaHMH, TEOpEMA O
OOKOBOI TOBEPXHOCTH
IIPSAMOY TIPU3MBI

bu6nmorexa LIOK
https://m.edsoo.ru/6cdbecef

bubnmorexa LIOK
https://m.edsoo.ru/37d84157

54

ITomane OOKOBOI
MTOBEPXHOCTH U
IMOBEPXHOCTH

bu6nunorexa LIOK
https://m.edso0.ru/5603e30b




MPaBUIILHON TTUPAMHU/IBI,
TeopeMa O TUIONIAIN
OOKOBOI TOBEPXHOCTH
YCEUEHHOW MUPAMUBI

55 Kontposbhas pabota mo bubnmnoreka HOK
Teme "MHororpaHHuku" https://m.edsoo.ru/a95f5c04
N bubnnorexa [{OK
o6 Homsrue 00 0onEMe https://m.edsoo.ru/7ad0020b
. bubmuoreka [{OK
S7 OOBEM mpamu b1 https://m.edsoo.ru/235171b3
N bubmuoreka [IOK
58 OOLEM mipamu b1 https://m.edsoo.ru/f47dfefd
N bubmuoreka [IOK
59 OOBEM mupamHL! https://m.edso0.ru/79c10312
. MCcbMeHHbIi bubnuorexa LIOK
0,25
60 O6bEm mipami b KOHTPO/b https://m.edsoo.ru/2faadc3f
N bubmuoreka [IOK
61 OOBEM mpH3MbI https://m.eds00.ru/79853608
" bubnuoreka [JOK
62 OOBEM mpu3MbI https://m.edso0.ru/1e053890
" bubmuorexa [IOK
63 OOBEM mpu3MbI https://m.edso0o.ru/482d3f51
KoHntponbHas paboTa mo
64 TeMe EO6L§MBII) bubmmorexa LIOK
" https://m.eds00.ru/28a6573c
MHOTOTPaHHUKOB
[ToBTOpEHME,
65 0000meHne but6mmoreka [IOK

CHCTeMaTHu3alus 3HaHUH.

[TocTtpoeHue ceueHuii B

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




66

MHOI'OIr'paHHUKE

[ToBTOpEHME,
000011eHNE

cucreMarusanua 3HAHWM.

Beruucnenue
pPaCCTOSAHUI: MEXITY
JByMSI TOUKaMH, OT
TOYKHU 10 NPSIMOH, OT
TOYKH JI0 INTOCKOCTH,
MEXIY
CKPEIIMBAIOIIMMHUCS
MPSMBIMHU

bu6nmoreka [IOK
https://m.edsoo.ru/f7792ba9

67

68

HroroBas KOHTpoOJIbHAS
pabora

IToBTOpEHME,
000011eHne

CHCTEMaTH3aInsI 3HAaHUH.

Brrunciienue yrios:
MEXIY
CKpCHIUBAOIIUMHUCA
MPSAMBIMU, MEXIY
MIPSIMOM U TNIOCKOCTBIO,
JIBYTPaHHBIX YIJIOB,
YIII0B MEXAY
IIJIOCKOCTSIMU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

bubmuoreka [IOK
https://m.edsoo.ru/b9146bc0

bubmmoreka IIOK
https://m.edsoo.ru/56765e8hb




11 KJIACC

KoanuectBo yacos Buabi u DJIeKTPOHHbIE
Ne ¢popmbl Hara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero padoThbI u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcsl
Cdepa u map: uentp,

1 paauyc, TuaMerp; 1 bubmmoreka [JOK
TJIOIIab TOBEPXHOCTH https://m.edsoo.ru/0341bc2b
chepsl
B3anmuoe
pacrionoxxeHue chepsl u

5 INIOCKOCTH; 1 bubnunoreka LIOK
KacareJIbHasl INIOCKOCTh https://m.edsoo.ru/bed12a43
K chepe; miomaas
cepsl
N3obpaxenue chepsl,

3 1apa Ha TIOCKOCTH 1 bubmmorexa [OK

P ’ https://m.edso00.ru/bc15f7£2
Ceuenus mapa
Hunuuapudeckas CrapToBasn
MTOBEPXHOCTb, [MarHocTuKa
oOpa3zyroiue
4 uHJP;HHy;[O HYECKOU 1 1 bubmiorexa LOK
P https://m.edso0.ru/6054b8c1
MMOBEPXHOCTHU, OCh
LHUAJIMHIPUYECKOU
MMOBEPXHOCTHU
WJTUHJP: OCHOBAHUSA U
5 IéIOKOBaﬂpHOBe XHOCTh 1 bubmorexa [JOK
p ’ https://m.eds00.ru/188f6216
o0pa3yrolas 1 ochb;




10113 OOKOBOH U
IIOJIHOW ITOBEPXHOCTH

N3obpaxenune
UWIMH]IpA Ha
wiockocTu. Pa3BépTka
uwimHapa. CedeHus
HUATUHIpA
(T10CKOCTHIO,
MapayIeIbHON UIn
MEPIEHIUKYISIPHONW OCH
IUAJTUHIPA)

bu6nmoreka [IOK
https://m.edsoo.ru/016e25eb

Konnueckas
MMOBEPXHOCTb,
oOpa3yrommue
KOHHUYECKOM
MMOBEPXHOCTH, OCh H
BEpUINHA KOHUYECKOU
MMOBEPXHOCTHU

0,25

MncbMeHHbIN
KOHTPO/b

bubnunoreka LIOK
https://m.edsoo.ru/c94ba09b

Konyc: ocHoBanue u
BEpIIMHA, 00pa3yromnas
1 OCb; MJIOIIA/b
OOKOBOI1 U MOJHOM
MMOBEPXHOCTHU

bu6mmoreka IIOK
https://m.edsoo0.ru/897dd3b2

VY ceu€HHBIN KOHYC:
oOpa3syromue 1 BbICOTa;
OCHOBaHHUA U OOKOBas
MOBEPXHOCTh

but6mmorekxa [IOK
https://m.edsoo.ru/1468bab3

10

N306paxenune konyca
Ha IUIOCKOCTH.

bu6nunorexa LIOK
https://m.edsoo.ru/Obdelbe8




Pa3Béptka konyca.
CeueHnus KoHyca
(TI0CKOCTBIO,
NapajuIeIbHON
OCHOBaHHUIO, U
IJIOCKOCTBIO,
MPOXOIAIIeH uepe3

BEPIINHY)
KoMOunamus tein MUCbMEeHHbIN
11 BpAICHUS U 0.25 KOHTPOAD bubmmoreka [JOK
P ’ https://m.edso0o.ru/3cef10e5
MHOTOTI'PaHHUKOB
MHororpasHuk,
OIMMCAHHBIN OKOJIO
12 cdepsr; chepa, bubmmoreka [JOK
BITMCAHHAs B https://m.edso0.ru/0b136158
MHOTOTPaHHHUK WIIH B
TEJIO0 BpallleHus
Ilousitne 06 00BEME.
13 OCHOBHBIE CBOWCTBA bubmorexa HOK
. https://m.edso0.ru/26a03fb7
00BEMOB TeJ
14 O0BEM UIMHIpA, bubnnorexa [JOK
KOHYycCa https://m.eds00.ru/5513d87b
15 O0BeM mapa u 0.5 MucbmeHHbIN bubmmnoreka HOK
momaas ceps ’ KOHTPO/b https://m.edsoo.ru/d189bde2
ITogoGOusle Tena B
MIPOCTPAHCTBE. Butt OK
16 CooTHOILLIEHUS MEXKTY nonmotexa I1

TIOLIAASIMU
IOBEPXHOCTEM,

https://m.edsoo.ru/810cfleb




00BEMaMU ITOT00HBIX
Ten

Kontposbhas pabota mo
TemaM "Tena

bubnunorexa LIOK

17 BpanieHus" u "O0beMbl https://m.edsoo.ru/4a33a8ab
Ten"

18 BekTop Ha nmiockocTu u Bu6muoteka [JOK
B MPOCTPAHCTBE https://m.edsoo.ru/5caefclb

19 Cl10)keHHE ¥ BEIYUTAHUE bubnuoreka [{OK
BEKTOPOB https://m.edsoo.ru/23f4f089

20 YMHOKEHUE BEKTOpa Ha bubnnorexa [JOK
YHCIIO https://m.edsoo.ru/dee379eb
Pasnosxenne BekTopa 1o

21 TPEM HEKOMILTAaHAPHBIM bubmmoreka [JOK
BekTopaM. [IpaBuiio https://m.edsoo.ru/a28fd74e
napajuleJenunea
Pemenue 3amay,

99 CBSI3aHHBIX C bubnuoreka [JOK
IIPUMEHEHUEM IPaBUIl https://m.edsoo.ru/5a827900
JEUCTBUN C BEKTOPAMHU
Koopaunarao-

93 BEKTOPHBIN METOJI ITPU bubmmnoreka HOK
peleHnmn https://m.edsoo.ru/d3alfe30
reOMETPUUYECKUX 3a7a4
[IpsimoyronbHas MucbMeHHbIN

24 CUCTeMa KOOpJUHAT B 0.25 KOHTPO/Ib bubmuoreka [IOK

IIPOCTPAHCTBE.
Koopaunats! BekTopa.

https://m.edsoo.ru/48db7058




25

[Ipocreiimue 3aga4uu B
KOOpJAMHATAX
Yron mexny

BekTopamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB

bu6nunorexa LIOK
https://m.edsoo.ru/725effc4

26

Brrunciienue yrios
MEXKY IPSAMBIMH 1
IJIOCKOCTSIMU

bu6nunorexa LIOK
https://m.edsoo.ru/8efbe78e

27

KonTponbhas padota no
teMe "BekTopsl 1
KOOP/IMHATHI B
npocrpaHcrae”

bubmuoreka [IOK
https://m.edsoo.ru/77c22fc5

28

[ToBTOpEHME,
00o01eHue u
CUCTEMAaTU3aLUs
3HaHUU. OCHOBHBIE
¢burypsl, QpaxTsl,
TEOpEMBI Kypca
TUTAHUMETPUH

0,25

MncbMeHHbIN
KOHTPO/b

bubnunoreka LIOK
https://m.edsoo.ru/1780ba5d

29

30

[ToBTOpEHME,
00o011eHue u
cucTeMaTu3anus
3HaHuil. OCHOBHBIE
burypsl, GpaxTsl,
TEOpeMBbI Kypca
TUTAHUMETPUHI
IToBTOpEHME,
000011eHne u
cucTeMaTu3anus

bu6mmoreka IIOK
https://m.edsoo.ru/078cd184

but6mmorekxa [IOK
https://m.edsoo.ru/7491efe0




31

32

3HaHud. 3agaun
MJITAHUMETPUHU U METOIbI
UX peIlCHUs

[ToBTOpEHME,
0000111eHNE U
CHCTEMAaTU3alHs
3HaHUHU. 3amaun
IJITAHUMETPUHU U METO]IbI
WX peIICHUS

IToBTOpEHUE,
0000111eHUE U
cUCTEeMaTH3aIus
3HaHui. OCHOBHBIE
¢burypsl, GaxThl,
TEOpEeMBbI Kypca
CTepEOMETPUU

McbMeHHbIN
KOHTPO/b

0,25

bu6nmoreka IIOK
https://m.edsoo.ru/4dffda97

bubnuoreka [{OK
https://m.edsoo.ru/74b2ad91

33

34

Hrorosast KOHTpOIbHAS
paborta

[ToBTOpEHME,
o0o01ieHue u
CUCTEMAaTH3alMsl 3HAaHUU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34

bu6nmorexa LIOK
https://m.edsoo.ru/ec24dfc2

bu6nmorexa LIOK
https://m.edsoo.ru/f465d10e







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KIIACC
Kox .
IIpoBepsiemble npeAMeTHBIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMOro .
o0pa3oBaTe/IbHON MPOrPaMMbI CpelHero o01ero 00pasoBanus
pe3yJibTarta
7 I'eomerpus
7.1 OnepupoBarh NOHATUSAMU: TOUKA, NPsAMasi, INIOCKOCTb
. [IpuMeHsTh aKCMOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX IPU pEIICHUU
' reOMEeTPHUECKUX 3aau
- OnepupoBaTh MNOHATUSAMM: MAPAUIENBHOCTh M IEPIEHIUKYISIPHOCTh
' MPSIMBIX U IJIOCKOCTEN
-4 KnaccudunupoBars B3aMMHOE PacloOkKeHHE MPSIMBIX U IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: ABYIPAHHBIN Yrojl, TpaHH JBYTPAHHOTO YIJa,
7.5 peOpo ABYrpaHHOIO yria, TMHEWHBIH yroj ABYIPaHHOIO yIia, rpaaycHast
Mepa JBYTPaHHOIo yria
26 OnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BBIMYKJIBIH U HEBBITYKJIBII
' MHOTOI'PaHHUK, 3JIEMEHTbl MHOTOTPaHHUKA, IIPAaBUJIbHBIA MHOTOI'PaHHUK
24 PacriozHaBaTh OCHOBHBIE BUABI MHOTOTPAaHHUKOB (MHMpaMuia, MpusMa,
' MPSIMOYTOJIBHBIN TTapajuIeTIenuIes], Ky0)
KnaccupunupoBare  MHOTOTpaHHHMKH, BbIOMpas  OCHOBaHUS s
- Kkinaccuukanuu  (BBIMYKJIBIE WM HEBBITYKJIblE  MHOTOI'PAaHHHKH,
' MpaBWIbHBIE MHOTOTPAaHHUKH, TIPSMbIE M  HAKJIOHHBIE IPHU3MBL,
napaiesIenune bl)
29 OnepupoBarb HNOHATUSAMU: CeKyIas IJIOCKOCTB, CEUEHUE
' MHOTOTPaHHUKOB
210 OOBACHATH NPUHIMIIBI  TOCTPOCHUS  CEYEHUH  MHOTOIPAaHHHKOB,
' UCIOJb3Yysl METOA CIIE0B
211 Crpouth ce4yeHUs MHOTOTPAHHUKOB METOJOM CJIEJIO0B, BBINOJIHATh

(BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX QHUTYD:




BHJI CBEpPXY, COOKY, CHU3Y

7.12

Pematp 3a1aun Ha HAXOX/ICHUE T€OMETPUUYECKUX BEIUYHMH 0 00pasiam
WIA aNrOpuTMaM, IMPUMEHSS W3BECTHBIC AHAJUTUYECKUE METOABI IPHU
pELIEHUM CTaHJAPTHBIX MAaTeMaTUYECKUX 3aJad Ha BBIYUCIICHUE
pacCTOSHUN MEXIY ABYMSI TOYKAMH, OT TOYKH 1O IPSAMOM, OT TOYKH JIO

IIJIOCKOCTH, MEXKAY CKPCIIHUBAOIIUMHUCA ITPAMBIMHA

7.13

PemraTe 3aaa4i Ha HaXOXIACHUC I'COMCTPHUUYCCKUX BCIWYHH I10 o6pa3uaM
WK aJIropuTMaM, IMPUMCHASA HU3BCCTHLIC AHAJIUTHUYCCKUC MCETOAbI IIPpH
pelICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3a/la4 HA BBIYUCIICHUC YIJIOB
MCXKAY CKPCIIHMBAIOUMIMMHUCA IPAMBIMH, MCKIY Hp?[MOﬁ 1 IJIOCKOCTBIO,

MCKAY IIOCKOCTAMU, IBYI'DAHHBIX YI'JIOB

7.14

7.15

7.16

7.17

7.18

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

MHOTI'OIrpaHHUKOB

OHepI/IpOBaTB MNOHATHUAMU: CUMMCETpPHUA B IIPOCTPAHCTBE, LCHTP, OCb U

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUH (PUTYPBI

W3Bnekarb, mpeoOpa3oBbIBaTH M HHTEPNPETHPOBATH HHPOpPMAIUIO O
MIPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (Urypax, MpPEACTaBICHHYI Ha
YepTekKax U pUCYHKax

[IpumensTh reomerpuueckue (BaxkThl JJi1 PELIEHUS CTEPEOMETPUUECKUX
3a/a4, MPEANONarallluX HECKOIbKO WIAaroB pPELICHUs, €CIH YCIOBHUS
MIPUMEHEHHUS 3a/1aHbl B IBHOU (opMe

[IpuMeHATH mpocTEWIINE NPOrpaMMHBIE CpPEICTBA M DIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPU PCHICHUU CTCPCOMCTPUICCKHUX 3a/1av

7.19

7.20

HpI/IBOI[I/ITL MNPpUMEPBI MATCMATHYCCKUX 3aKOHOMepHOCTCf/'I B IIpUpoOJAC U

JKU3HH, paCliO3HABATh IIPOABJICHUEC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

[TpuMeHsATh MOTyYeHHbIE 3HAHUSI HAa IPAKTUKE: aHAIM3UPOBATh PEallbHbIE
CHUTyallul W TIPUMEHSTHh H3y4YCHHBIE TOHATHS B TIPOIECCe TOWCKa
pereHus MaTeMaTHYECKU chopMyITMPOBAHHOM po0IeMBl,
MOJIEINPOBaTh pPeabHbIE CUTYAllMH Ha sI3bIKE T€OMETPHUHU, MCCIIEJ0BATh
MIOCTPOEHHBIE MOJENH C HCIOJIb30BAaHHEM T€OMETPUYECKUX TOHATHHA U
TEOpeM, armapara aiareopsl, pelmaTh MPAaKTUUECKUE 3a7jaui, CBA3aHHBIE C

HaxXOXJACHUCM I'COMCTPHUICCKUX BCINYNH




11 KIIACC

Kon IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpOBePsIEMOro .
00pa3oBaTe/IbHOM NMPOrPaMMBbI CpelHero 001ero o0pasoBaHus
pe3yJbTara
6 ['eomerpus
OnepupoBaTh NOHATUSIMU: WIMHIPUYECKAs TOBEPXHOCTh, 00pa3yromme
6.1 WIMHAPUYECKOW TMOBEPXHOCTH, LMIMHIpP, KOHUYECKas IMOBEPXHOCTb,
' oOpa3yromue KOHHYECKOH  IMOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaieHus (LUINHAP, KOHYC, cdepa u map)
6.3 OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHUs
6.4 KiaccudumupoBarh B3aUMHOE PacmoioKeHHe cPephl U TIOCKOCTH
OnepupoBaTh MOHSATUSIMH: IIAPOBOW CETMEHT, OCHOBAaHUE CErMEHTa,
6.5 BBICOTAa CETMEHTA, IIAPOBOW CIIOW, OCHOBAHHE IIAPOBOTO CIIOS, BHICOTA
IIapOBOTO CJI0s, IAPOBON CEKTOP
6.6 Bbruncnsate 00bEMBI M TUIOIIATU TOBEPXHOCTEH TeNm BpallCHHS,
' TE€OMETPUYECKUX TEJI C PUMEHEHUEM (HOpMyIT
OnepupoBaTh MOHATHSIMH: MHOTOTPaHHHK, BIHCaHHBIM B cdepy u
6.7 OINMCAHHBII 0KOJIO cdepbl, cepa, BIUCAHHAS B MHOITOIPAHHUK WIN TEJI0
BpallleHus
68 BbUHCHSTE COOTHONICHHS MEXIy IUIOMIANIMHU TOBEPXHOCTEH W
' 00BEMaMH TTOJOOHBIX TEIT
6.9 N300pakaTh n3ydaemble GHUTYpHI OT PYKH M C MPUMEHEHUEM MPOCTHIX
' 4epTEKHBIX UHCTPYMEHTOB
BeImonHATh (BBIHOCHBIC) IUIOCKHE YEPTEXKU U3 PUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BHI CBEpPXY, COOKYy, CHH3Y; CTPOUTHh CEUCHHS Tl
BpallleHus
W3Brekatb, MHTEPIPETUPOBATH M TPEe0OpPa3OBLIBATH WH(GOPMAIIUIO O
6.11 MIPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, MNpPEICTaBICHHYIO Ha
YepTekax U pUCYHKaX
[TpumeHsTh TeOMeTpuUYecKrue (PAKThI AJSL PEHICHUS CTEPEOMETPUUCCKIX
6.12 3aj1a4, MPEIIOIAaraloliX HECKOJIbKO I[IaroB PEIICHUS, €CIH YCIOBHUS
MPUMEHEHHUS 3a/laHbl B IBHOU (hopme
6.13 OrnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE




6.14

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

o0J1aaroT

6.15

HpI/IMeHHTB IIPpaBUJIO MapaJlICICIIUIICaAa IIPHU CII0OKECHUHU BEKTOPOB

6.16

OHCpHpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAHWHATBEI B ITPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpa, paB€HCTBO BCKTOPOB, KOOPAHWHATBI BCKTOpPA,
yroax MCExKAy  BCKTOpaMu, CKaJIIpHOC  HNPOU3BCACHHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLI

6.17

Haxoauth cyMMy BEKTOpOB W IIPOM3BENECHUE BEKTOpa Ha YMCIO, yroi
MEXJly BEKTOpaMH, CKaJIIpHOE IIPOU3BE/ICHUE, PACKIAIbIBaTh BEKTOP 110

ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

3a,HaBaTB IIJIOCKOCTh YPABHCHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAMHAT

6.19

6.20

Pemats HpOCTCﬁIHHG reOMCTPpUUYCCKUC 3aJa4ud Ha JIIPHUMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O METOa

Pemats 3aJadd Ha A0Ka3aTCJIbCTBO MATCMATHYCCKHX OTHOIICHUH H
HaXO0XICHUC I'COMCTPUYCCKHUX BCIUMYHUH II0 06pa3uaM HJIK aJITOPUTMaMm,
MMPpUMCHAA HU3BCCTHBIC METObI npu pPEeIICHUN CTaHAAPTHBIX

MaTeMaTHYCCKUX 3a1a4

6.21

[IpuMeHATh mpocTEeHIIME NPOrpAMMHBIE CPEICTBA M DIEKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTEMBI IIPU PCHICHUN CTCPCOMETPUUCCKHUX 3a/1a4

6.22

IIpuBOAUTE NMpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOJIE H

JKU3HHU, paCllO3HABATDh IMPOSABIICHUC 3aKOHOB I'COMETPUN B UCKYCCTBC

6.23

[TpuMeHsATH TOJIydeHHbIE 3HAHHWA Ha IpPaKTHKE: aHaJIM3UpOBaTh
pealibHble CUTYyallUd U TPUMEHSATh H3y4YEHHbIE TOHATHS B IIpoOIEcce
MOKCKAa pEIIeHUs MaTeMaTU4ecKu C(HOPMYIUPOBAHHON MpOOIEeMBI,
MOJIEJIMPOBATh pealibHble CUTYalluu Ha SI3bIKE F€OMETPHH, HCCIIE0BATh
IIOCTPOECHHBIE MOJENIN C UCIOJIb30BAHUEM T€OMETPUYECKUX IMOHATHH U
TeopeM, amnmnapara aareOpsl, pemarh NPakTUIeCKUe 3a1a4l, CBSI3aHHBIE C

HaXO0XIACHUEM I'COMCTPHICCKUX BEINYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

7.1

1.2

I'eomerpus

OcHOBHBIE TOHATHS CcTepeoMeTpuu. Touka, mpsiMas, IUIOCKOCTb, MPOCTPAHCTBO.
[TousTie 00  aKCMOMATUYECKOM  IOCTPOECHUU  CTEPEOMETPUHU:  aKCHOMBI

CTEPEOMETPUH U CIICICTBUSA U3 HUX

B3aumHoe  pacrnonokeHue  OpsIMBIX B IIPOCTPAHCTBE:  IE€pPECEKaIOLIUecs,
napajuiefibHble U CKpelmBaromuecs mnpsmeie. [lapamiensHOCTh MPSAMBIX U
IJIOCKOCTE B  MPOCTPAHCTBE: MapajulelibHbIe TPsIMBIE B  MPOCTPAHCTBE,
MapajuieTbHOCTh TPEX MPSIMBIX, MAPAJICNBHOCTh MPSAMOM M IIOCKOCTH. YTJBI C
COHANPABJICHHBIMU CTOPOHAMH, YIrOJ MEXKIy TMpPSMBIMH B IPOCTPAHCTBE.
[TapanneabHOCTh MIOCKOCTEW: MapaliiesibHble MJIOCKOCTH, CBOMCTBA MapajlielbHbIX
miockoctei. [Ipocrteitmme npocTpaHCTBeHHBIE (DUTYPHI HA IIOCKOCTH: TETPadp,

KY6, napajijieJICnmIic [, IOCTpOCHUE Ce4YeHUI

7.3

[lepneHAUKyIApHOCTE NPAMOW M IUIOCKOCTH: NEPHEHAMKYJISAPHBIE IpsMBIE B
IIPOCTPAHCTBE, MIPSAMBIE MapAJUICIIbHBIE U IEPIIEHANKYIISIPHBIE K IITIOCKOCTH, IIPU3HAK
NEPIEHANKYIIAPHOCTH IIPSIMOM U IUIOCKOCTH, TEOPEMA O NPSMOM NMEPIEHAUKYIAPHON
IUIOCKOCTH. YTJbl B TPOCTPAHCTBE: YIroJd MEXAYy IMpsSMOM H IUIOCKOCTBIO,
JBYI'PAHHBIA yroJI, JIMHEHHBIM Yroja JAByrpaHHoro yria. IlepneHaukynsap u
HAKJIOHHBIE: PACCTOSHHE OT TOYKM JO INIOCKOCTH, PACCTOSHHUE OT NPSIMOM 110
IUIOCKOCTH, MPOEKIUS (PUTYphl Ha TUIOCKOCTh. [leprneHauKymnsIpHOCTh MIOCKOCTEH:
NMpU3HAK  MEPHEHAUKYIAPHOCTH  JIByX  IUlockocte. Teopema o  Tpéx

MNEpHNCHAUKYJIApax

7.4

[TonsiTie MHOTOrpaHHHMKAa, OCHOBHBIE JJIEMEHTHl MHOTOTPaHHHKA, BBINYKIbIE U
HEBBIMYKJIbIE MHOTOTPaHHUKHU, pa3BEpTKa MHororpaHHuka. Ilpumsma: n-yrompHas
IpU3Ma, TPaHU U OCHOBAHUS IPU3MBI, NpsIMas U HAKJIOHHAs NMPHU3MbI, OOKOBas U
II0JIHAsl TOBEPXHOCTH NMpu3Mbl. [lapannenenunen, npsiMOyroJIbHbIN apauieaenue
u ero cpoucTsa. [lupamuna: N-yroapHas NupamMuaa, FPaHA U OCHOBAaHUE ITUPAMHUJBL,
OOKOBasl M IMOJIHAS MMOBEPXHOCTh MHUPAMM[IbI, NPaBUIbHAS U yCEUEHHAs MUpaMUJa.

DIeMEHTHI Ipu3Mbl MW IMHPaAMHUIBL. HpaBI/IJ'II)HBIe MHOI'OTpaHHUKH: IIOHATHUE




7.5

7.6

1.7

MPaBUJIBHOTO MHOIOTPaHHUKA, IPAaBWIbHAs NpU3Ma M MPAaBWIbHAS NUPAMHUAA,
NpaBWIbHAS TPEYTOJIbHAS MUPAMUA U MPABHIBHBINA TeTpa’p, KyO. IlpeacraBnenue
O MPaBWIbHBIX MHOTOTPaHHUKAX: OKTa’Ap, AOJAEKAdAp U uKocadapyrue CeuyeHus

IMPU3MBbI 1 TUPAMUBI

CuMmMerpuss B TPOCTPAHCTBE: CHUMMETPHUSI OTHOCUTEJIBHO TOYKH, IPSIMOM,
IUIOCKOCTH. DJIEMEHTBI CHMMETPUH B MMUPAMUJIAX, NapajuICICIUIIEIaX, TPABUIbHBIX

MHOI'OIrpaHHHUKax

Boruucnenue 31eMEHTOB MHOTOTPAaHHHMKOB: pEOpa, nuaroHanu, yriel. [lnomans
OOKOBOW IMOBEPXHOCTH W TMOJHONH IIOBEPXHOCTH MHPSAMONW MpPU3MBI, IUIOLIA/b
OCHOBaHHH, TeopemMa 0 OOKOBOHM MOBEPXHOCTHU MPsIMOH mpu3Mbl. [Tnomans 6okoBoi
HOBEPXHOCTH M TIOBEPXHOCTH IPABUJIBHOM MNUPAMUIBI, TEOpeMa O IUIOIIAAH

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

[TomoOHbIe Tena B mpocTpancTBe. COOTHOIICHUS MEXK/TY IUIONIAIIMU TIOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TENI

11 KIIACC

Kon

IIpoBepsieMbIi 3JIEMEHT COACPKAHUS

6

I'eomerpus

6.1

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

o0pa3ymolas 1 0ch, TUIOMIAlb OOKOBOH U MOJHON MOBEPXHOCTH

6.2

6.3

Konnueckas moBepXHOCTh, 00pa3yrolme KOHNYECKON MTOBEPXHOCTH, OCh M BEPIIIUMHA
KOHWYECKOi ToBepxHOCTH. KOHyC: OCHOBaHHME W BeplIMHa, 00pasyromias U OcCh,
Ionaab OOKOBOM M TIOTHOM MOBEPXHOCTH. YCEUEHHBIN KOHYC: 0oOpasyromiue u

BbICOTA, OCHOBAaHUA U OokxoBas ITOBCPXHOCTDH

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

pacnosoxeHue cepbl U IMIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIOoNaab

cepsl

6.4

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

6.5

KomOunanmu Ten BpalieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTPAaHHUK, OIMCAHHBINA

okoJo chepsl, chepa, BiMcaHHAsT B MHOTOTPAHHUK, WU TEJIO BPaIlleHUs

6.6

[Tonstre 06 oO0béMe. OcHOBHBIE cBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
OpSMOYTOJIBHOTO Tapajienenunena u ciaenctsus u3 He€. OO0bEM LMIMHApA,

koHyca. O0bEM mapa u miomaab chepsl




[Tomobuple Tema B mpoctpaHcTBe. COOTHONICHHS  MEXIY — IUIOMIAISIMU

o MMOBEPXHOCTEH, 00hEMAMHU MOAO0HBIX TET
6.8 Ceuenuss nwiuHapa (MapauiebHO W TMEPHEHIUKYISIPHO OCH), CEYEHHUs KOHyca
' (mapanenbHOE OCHOBAHUIO U MPOXO/SIILEE YepPE3 BEPILINHY), CEUECHUS 11apa
Bekrop Ha miockoctu u B mpocTpaHcTBe. CIOXKEHHE M BBIYUTAHUE BEKTOPOB.
6.9 YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxeHue BekTopa 1o TpéM HEKOMIUIaHAPHBIM
' BekTopaM. [lpaBuno mnapamnenenunena. PemeHune 3amad, CBA3AaHHBIX €
IIPUMEHEHUEM IIPAaBUJI ACUCTBUI C BEKTOPaMU
[IpssMoyronbHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTtsel BekTOpa.
6.10 [Ipocreiimue 3amauM B KOOpJAMHATaxX. YTros Mexay Bekropamu. CkanspHoe

IMPOU3BCACHUC BCKTOPOB. Brruncienue YIJIOB MCXKAY HNPAMBIMU M IINIOCKOCTAMMH.

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



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJibTaTaM O0CBOCHUS
NpoBePSIEMOro OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbI CpeHEro 0011ero
TpeOOBaHUS o0pa3zoBaHus

Bnanenue meromamMM J10Ka3aTeNbCTB, alrOpUTMaMU peELICHUs 3ajady;
yMeHue (opMynupoBaTh W ONEPUPOBATH HMOHATHUSMM: OIpe/eNIeHue,
aKCUOMa, TeopeMa, CIEACTBUE, CBOICTBO, IPU3HAK, J0Ka3aTeNIbCTBO,
paBHOCHIIbHBIE (POPMYIMPOBKH; IPUMEHSATh UX; YMEHHE (OPMYITUPOBAThH
o0paTHOE U MPOTHBOIIOJIOKHOE YTBEPXKIACHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIOJIb30BaTh METOJ MaTeMaTHYeCKOW WHIYKINH;
IIPOBOAMTH  JIOKA3aTEIbHBIE PACCY)KJIEHUS IpU pPELIEHUU 3aj]ad,
1 OLICHUBATh  JIOTMYECKYIO  MNPAaBUJIBHOCTb  PACCYKACHUH;  yMEHHE
ONEepUpPOBATh MOHATUSAMHU: MHOXECTBO, NMOJAMHOXECTBO, ONEpaLUU HaJ
MHOJKECTBAMH; YMEHHME HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar /Ui ONUCaHUs pealbHbIX MPOIECCOB U SBJICHUHN U IPU PEIICHUN
3ajja4, B TOM 4HCJIE€ W3 JPYrUX Y4YeOHBIX TNPEAMETOB; YMEHHE
ONEepUpOBaTh MOHATUAMU: Tpad, CBA3HBIN rpad, AepeBo, LUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh U ONUCHIBaTh TIpadbl pPa3TUUYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a/1a4

YMeHue omnepupoBaTh MOHATHSAMHU: HATypaJIbHOE YHCIIO, IEJI0C YHCIIO,
CTEMeHb C IIENIBIM MOKa3aTejaeM, KOPeHb HAaTypaabHOU CTETeHH, CTETICHb
C paluoOHAJIBHBIM  TIOKa3aTelieM, CTeNeHb ¢  JICHCTBUTEIBHBIM
MoKasareneM, JiorapudM YUClIa, CHHYC, KOCHHYC M TaHIEHC
MPOU3BOJIBHOTO YHCIA, OCTATOK IO MO0, pallMOHAIBHOE YHCIIO,
HppalMOHAIbHOE  YHCJIO,  MHOXECTBA  HATYPAJIbHBIX,  IIENBIX,
2 paloHaIbHBIX, JCUCTBUTENBHBIX YHCET; YMEHHE HCIIOJIb30BaTh
IMPpU3HAKHU JCJIMMOCTH, HauMeEHbIITNN O6HIPII71 JACIUTCIIb U HANMCHBIIICC
oOmiee kpaTHOe, anropuT™M EBKIMa MpH pelieHru 3aaad; 3HaKOMCTBO C
pPa3IMYHBIMK ~ TIO3UIMOHHBIMH ~ CHUCTEMaMH  CUHUCIICHHS, yMEHHE
BBIIOJIHATL BBIYUCIEHHE 3HAYCHUU U Hp606pa3OBaHI/IH BI:Ipa)KCHI/Iﬁ cOo
CTENeHsAMH MW JorapudmMaMu, MpeoOpa3oBaHUsl IPOOHO-PAMOHATBHBIX

BLIpa)KeHHﬁ; YMCHHUEC OINCPUPOBATH IMOHATHAMH: IMOCJICIOBATCILHOCTD,




apupmMeTHuecKas nporpeccus, reoMeTpuIecKas nporpeccus,
OeckoHeYyHO yOBbIBaroIass TeOMETpHYEcKass MpOrpeccus; yMEHHe
3aJjaBaTh M10CJIEI0BATEIbHOCTH, B TOM YHUCIIE C IOMOIIBIO PEKYPPEHTHBIX
dopMyrn; yMEHHE ONepUpOBaTh MOHATHUSMHU: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOYJIb MU apIyMEHT KOMILIEKCHOTO
yuciaa, ¢GopMa 3amucHd  KOMIUIEKCHBIX ducell  (TeoMeTpudeckas,
TPUTrOHOMETpHUYECKass W  anreOpavyeckas); yMeTb IPOU3BOJIUTH
apu(MeTHUeCKUe NEHCTBUS C KOMIUIEKCHBIMH YHUCIIAaMH; TMPHUBOJHUTH
IOPUMEpPbl  UCHOJb30BAHUS  KOMIUIEKCHBIX  YHCEl;  OINEepUpOBaTh
HNOHATUSIMM:  MaTpuma 2x2 u  3x3, onpenenurenb  MaTpULBL,

FCOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPECACIINTCIIA

YMeHHEe OonepUpoBaTh MOHATUAMU: PALMOHAIBHBIC, UPPALMOHAJIBHBIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOrapu(PMUUECKHE, TPUTOHOMETPUUECKUE
YPaBHEHHsS U HEPAaBEHCTBA, MX CUCTEMBI; YMEHHE OIEpUPOBATH
MOHATUSAMH: TOXIIECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHHE, ypaBHEHHE,
HEPABEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, PaBHOCHIBHOCTH
YpPAaBHEHUI, HEPAaBEHCTB W CHUCTEM; YMEHHE pellaTh YpPaBHEHWS,
HEPABEHCTBA U CHUCTEMBI C IIOMOILBI PA3IMYHBIX IMPUEMOB; PEIIATH
YpPAaBHEHUsI, HEPAaBEHCTBA M CHUCTEMBl C [ApaMETPOM; IPUMEHATH
YpaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI I PELICHUS MATEMaTUYECKUX

3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTe HayKu U pealbHOM KU3HU

YMenue onepupoBaTb MNOHATUSIMH: (YHKIUSA, YETHOCTh (YHKIIHH,
HNEPUOJIMYHOCTh (DYHKIMHM, OrpaHUMYEHHOCTb (YHKIMH, MOHOTOHHOCTb
GyHKIMH, SKCTpeMyM (YHKIHH, HauOOJIblIee U HAaMMEHbIIee 3HAYCHUS
(GYyHKIMU Ha IPOMEKYTKE, HENpepbIBHAS (DYHKIIMS, aCUMITOTHI I'paduka
¢byHKIMY, TIepBasi U BTOpas MPOU3BOJHASA (DYHKLUHU, TEOMETPUUYECKUN U
¢u3nueckuif CMBICT TPOU3BOJHOM, NEepBOOOpa3Hasi, OIpeaeIEHHBIN
MHTETpall; YyMEHHE HAaXOJIUTh aCUMNTOTHI rpaduka (yHKIUH; yMEHUe
BBIUNCIIATh IPOU3BOJHBIE CYMMBI, IIPOMU3BEAEHHUSA, YAacTHOIO U
KOMIO3UIMK (QYHKIMI, HAXOIUTh ypaBHEHUE KacaTelbHOW K Tpaduky
(GyHKLIMY; yMEHHE HAaXOJUTh NPOU3BOAHBIE 3JIEMEHTApHBIX (QYHKIUH;
YMEHHUE UCMOIb30BaTh MPOU3BOJHYIO JUIsl HCCIENOBaHHUA (DYHKIU,
HaXOJUTh HAMOOJbIIME M HAUMEHbIIWE 3HAUYECHUS (QYHKIMHA; CTPOUTH
rpauKi MHOTOYIEHOB C HUCIOJIb30BAaHMEM allllapaTa MaTeMaTHYeCKOro
aHaINW3a; MPUMEHATh NPOU3BOAHYIO MJI HAXOXKACHUS HAWIYy4dlIEro

pE€miCHUA B INPHUKIAJHBIX, B TOM YHCJIIC COLHAIBHO-DKOHOMHWYCCKHUX M




GbU3HYEeCKUX 3a7a4ax; HAXOAUTh TUIOMIAAN U O0BEMBI (PUTY C TTOMOIIBIO
HHTCIpaJ]a; HpI/IBOIII/ITB HpI/IMepr MaTEeMaTHU4YCCKOI O MOI[CJII/IpOBaHI/ISI C

MOMOIIBI0 AU(depeHITnaTbHBIX YPaBHECHUI

YMeHue onepupoBaTh MOHATUAMU: rpaduk (yHKOMM, oOpaTHas
GyHKIMSA, KOMIO3UIUS (YHKUUH, TUHEWHas (yHKIWSA, KBaJpaTHUHAS
byHKIHS, panoHanbHas byHKIIHS, CTeIeHHas byHKIIHS,
TPUTOHOMETpHUYECKHE  (DYHKIMH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
GyHKUMM, @OKa3aTelabHas M Jorapudmuyeckas (QYHKLUUU; yMEHUE
CTpOUTh TpadUKU H3YyYCHHBIX (YHKIWH, BBIIOJIHATH IMPeoOpa3zoBaHUs
rpaduKoB (YHKLUH, UCIIOJIB30BaTh TPapUKH sl U3yYEHUs NPOLIECCOB U
3aBUCUMOCTEH, TPU pEIIeHUH 3a7ad U3 APYruX Y4eOHBIX MPEIMETOB U
3aJjay U3 peajbHOM JKU3HU; BbIpaXaTb (OPMYJIaMu 3aBUCUMOCTH MEXIY
BEJIMYMHAMH; UCIIOJIB30BaTh CBOicTBa W rpadukm QyHKOMA yis
pelleHys] ypaBHEeHUH, HEPaBeHCTB U 3a/1au ¢ IapaMeTpaMu; n300paxkaThb
Ha KOOpDAMHATHOM IIOCKOCTM MHOXECTBA PpEIICHUN YpPaBHEHHI,

HCPABCHCTB U UX CUCTCM

VYMeHue pemiath TEKCTOBBIE 33/a4M pa3HbIX TUMOB (B TOM 4YHCIE Ha
MIPOLEHTHI, JOJIM U YacTH, Ha ABM)KEHUE, pabOTy, CTOUMOCTh TOBapoOB U
yCIIyT, HAaJIOTH, 33/1a4 U3 00JacTH yIpaBJIeHUs JUUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTABIIATH BBIPAKEHUS, YPABHEHMs, HEPaBEHCTBA M HX
CUCTEMBI II0 YCIOBHUIO 3aJayM, MCCIENOBATh IOJYYEHHOE PEIICHUE U
OLICHMBaTh MPaBIONOAOOHOCTh pPE3yJIbTAaTOB, YMEHHE MOJEIUPOBAThH
pealbHBIE CUTYallUH Ha S3bIKE MATEMaTUKH; COCTABJIATH BBIPAYKEHHS,
YpPAaBHEHUs, HEPAaBEHCTBA M HMX CHUCTEMBl IO YCJIOBHMIO 33J1ayH,
UCCJIEN0BATh IIOCTPOEHHBIE MOJCIM C UCIOJIB30BAaHUEM armnapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PEe3yIbTaT

YMeHue onepupoBaTh MOHATUSIMU: CpeAHEe apuPMeTHUECKOe, MeuaHa,
HauOoJiblllee W  HAWMEHBINIEE 3HAUCHWs, pa3Max, JHUCIepPCHUs,
CTaHJapTHOE OTKJIOHEHHE YHCIOBOrO HabOpa; YMEHHE U3BIIEKATh,
WHTEPIPETHPOBaTh WH(OOPMAINIO, TPEICTAaBICHHYIO B TaOmuIax, Ha
quarpammax, rpadukax, OTpaskarollyr0 CBOWCTBA peallbHBIX MPOIECCOB U
SBJIGHUH; MPEACTaBIATh HH(OOPMALIHIO C TOMOIIbIO TAOJIUI U THArPaMM;
UCCJIE0BATh CTAaTUCTUYECKUE JaHHBIE, B TOM YHCIE C MPUMEHEHUEM
rpaguueckux METOJOB M  DJIGKTPOHHBIX  CPEIACTB; TrpapuuecKu
UCCIIEIOBAaTh COBMECTHBIE HAONIOACHHUS C TOMOINBIO JUarpaMm

paccerBaHMs U JTUHEUHOU pEerpeccuu




YMeHue onepupoBaTh MOHATHAMU: CIyYalHBIM ONBIT M CIydailHOE
COOBITHE, BEPOSTHOCTH CIIY9alHOTO COOBITHS; YMEHHUE BBIYUCIATH
BEPOSITHOCTh C HCIIOJIb30BAaHUEM TpapUUECKUX METOJIOB; HPUMEHSThH
(GOpMyIbI CIIOKEHUS W YMHOXKEHUS BEPOSTHOCTEH, (POpMyiy IOIHON
BEepOATHOCTH, hopmyny bepHyiin, koMOnHaTOpHBIC (PaKThl U GOPMYIIBI;
OIICHUBATHh BEPOSITHOCTH pEaJbHBIX COOBITHH; yMEHHE OIEpUPOBATH
NOHATUSMH: CIIydaiiHas BEJWYHMHA, paclpelleiecHue BEpOsSTHOCTEH,
MaTEeMaTHYECKOE OXKUIAHHWE, IUCIEPCHUS M CTAHJAPTHOE OTKIOHCHHE
CIIyuallHOW  BEJIMYWHBI, (QYHKIHUU pacIpelesieHus] W IUIOTHOCTH
PaBHOMEpPHOTO, TOKA3aTeIbHOTO W HOPMAJBHOTO paclpeleeHul;
YMEHHE WCIIOJIb30BaTh CBOWCTBA M3YYCHHBIX PACHPEICICHUH JUIs
peIIeHus 3aJa4; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIMX YHCEN,
METO/IbI BBIOOPOYHBIX HCCIICAOBAHUI, YMEHUE MPHBOIAUTH IPUMEPHI
MIPOSIBIICHUST 3aKOHA OOJBIINX YHCET B MPHUPOJHBIX W OOIIECTBEHHBIX
SIBJICHHUSIX; YMCHUE ONICPUPOBATh MOHATHSIMH: COYCTaHHUE, IIEPECTAHOBKA,
YHCII0O COYETAHWM, YHCIO TIEPeCcTaHOBOK, OWMHOM HpIOTOHA; yMeHue
MPUMEHSITh KOMOMHATOPHBIE (DaKTHI M PACCYKICHUS AJISl PELICHUS 3a/a4;
OIICHHUBATH BEPOSTHOCTH  pPEaJbHBIX COOBITHIA; COCTaBIISITh

BCPOATHOCTHYIO MOJICJIb U UHTCPIIPETUPOBATH HOJ'Iy‘ICHHI:IfI pe3yiabTar

YMeHue omnepupoBaTh IMOHATUAMHU: TOYKa, INpsAMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BeJIMYMHA YyIJa, IUIOCKUH  Yroil,
JBYTpaHHBIA yroji, TPEXTPaHHBIM yroj, CKpeIIMBAIOLIUECS MpsMBbIE,
NapajuIeIbHOCTh U MEPHEHIUKYISPHOCTh NMPSAMBIX U IUIOCKOCTEH, yroin
MEXY NPSMBIMH, YTOJI MEXAY IpPSIMOH M IUIOCKOCTBIO, YTOJI MEXAY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH [0 MJIOCKOCTH, PACCTOSHUE MEXIY
IPSIMBIMU, PACCTOSTHUE MEXY TUIOCKOCTSIMH; YMEHHE HCIIOIb30BaTh IpU
pellleHnn 3a1a4 U3ydeHHble (aKTbl U TEOPEMbl IUNIAHUMETPUU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYKAIOLIETO MHpA; CTPOUTH
MaTeMaTHYeCKUe MOJENH C IOMOIIBI0 T€OMETPUUECKUX TMOHATHH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3aaUU
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YMeHue onepupoBaTh MOHATHUAMHU: IJIOMIAAL (UTyphl, 00bEM (UTYPHI,
MHOT'OTPaHHMK, MPAaBUJIbHBI MHOTOTPAaHHMK, CEYCHHME MHOIOIDAaHHUKA,
KyO, mapajuienenumnen, npu3Ma, NUpamuaa, (Gurypa u HOBEPXHOCTb
BpallleHNs, LUWIMHIpP, KOHYC, map, cdepa, Iiomaas cepsl, MIomanb
MOBEPXHOCTU TMHPaMHJIbI, TPU3MBI, KOHYyCa, IMIMHApa, 00BEM Kyoda,

MPSIMOYTOJIBHOTO TapajijieNienuneaa, MUpaMuabl, NpU3Mbl, LHUIMHIpPA,




KOHYCa, I11apa, pa3BEPTKA MOBEPXHOCTH, CEUYEHUs KOHYCa W LWIMHIpA,
NapajuleJbHblE OCH WM OCHOBAHMIO, CEYEHHME 1Iapa, IUIOCKOCTb,
Kacaromasicsi cgepbl, LUIUHAPA, KOHYCA; YMEHUE CTPOHUTHb CEUYECHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYpHl U MOBEPXHOCTHU
BpalICHUs, UX CEUYCHHUSI, B TOM YHUCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE MPUMEHSTh CBOMCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIHLHO
dbopMyIUpoBaTh OMpeesIeHNs N3y4aeMbIX (pUryp, BBIIBUTaTh TUIIOTE3bI
O CBOMCTBax W NMpH3HAKaX reOMETPUYECKUX (UTyp, 0OOCHOBBIBATH WU
OMpoBepraTh HX; YMEHHE MPOBOAUTH Kiaccuukanuio Quryp mo
Pa3NIUYHBIM TPU3HAKAM, BBINIOJIHATH HEOOXOIUMBIE JONOJHHUTEIbHEIC

IMOCTPOCHUA
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YMeHue onepupoBaTh MOHSITUSAMH: JIBIDKEHHE B IMPOCTPAHCTBE,
MapajuIeIbHBIA IEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue TMOn00Us, MOMOOHBIE (QUIYpHI; yMEHHE
pacro3HaBaTh paBHBIC W TOJOOHBIE (PUTYpPHI, B TOM YHCJIE B MPUPOJE,
UCKYCCTBE, apXUTCKType; HCIIOJIb30BaTh T€OMETPUYCCKUE OTHOIICHHS
IpH PEIICHWH 3a7ad; HaXOJUTh T€OMETPUYCCKHE BEIUYHMHBI (ITHHA,
yroy, Iomaab, o0bEM) TpH peUIeHHH 3aJad U3 JPYruX Yy4eOHBIX
MPEIMETOB M U3 PEATbHON JKH3HH; YMEHUE BBIYUCIIATH TCOMETPHUECKUE
BEJIMYMHBI (IJIMHA, YTOJ, IUIOMIa[b, O0BEM, IUIOIMIATh TOBEPXHOCTH),
UCTIONIB3YSl M3YYCHHBIE (DOPMYIIBI M METONbI, B TOM YHCJIE: TUIOIIAIb
MOBEPXHOCTH MUPAMUBI, IPU3MBI, KOHYCA, IIWINHIPA, TUIOMAAb cepsl;
00BEM Ky0Oa, MPSIMOYTOJIBHOTO MapaijiesienuIea, MUPaMUIbl, MPU3MEI,
WIMHApPA, KOHYyca, Iapa; yMEHUE HAaxOJUTh OTHOIIEHHE OOBEMOB

MOJI0O0HBIX QUTyp

VYmenue ONCpUPOBATH NOHATUAMU: MIPAMOYT'OJIbHAA CUCTEMAa KOOPAWHAT,
BEKTOp, KOOPIUHATHI TOYKH, KOOPJWHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpAa HAa YHCIO, Pa3oKEeHHUE BEKTopa Mo Oasucy,
CKaJIIPHOE TIPOM3BE/ICHUE, BEKTOPHOE MPOM3BEACHUE, YroJl MEXKIY
BCKTOpaMH; YMCHHEC HCII0JIb30BaTh BeKTOpHBIﬁ n KOOp)IPIHaTHBIﬁ METO/
JUIS peIIeHWs TEOMETPUYECKMX 3aj]ad W 3ajad JAPYruX YueOHbIX

MIPEAMETOB
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YMmenue BbIOMpaTh MOIXOMSIIMM METOX Ui pELIeHHUs 3a/lauu;
[IOHUMAaHUE 3HAYMMOCTH MATEMaTUKH B U3YYCHUU IPUPOAHBIX H
OOIIECTBEHHBIX MPOILECCOB M  SIBICHUH; YMEHHE paclo3HaBaThb

IMPOABJICHUEC 3aKOHOB MATCMATHKH B HCKYCCTBC, YMCHHE IIPUBOJIUTH




NpUMEPBI  MATEMATHYCCKUX

MaTEeMaTU4YeCKON HayKu

OTKPBITUH  POCCUUCKONM W  MHUPOBOH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D
ITO MATEMATUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Kon
1 Yucna v BBIYKCICHUS
11 Harypanbnsie u nensie yucna. [IpusHaky 1e1MMOCTH LEIIbIX YUCE
19 Panmonanbupie  umcna. OOBIKHOBEHHbIE M JECATUYHBIE JpOOM, MPOLEHTHI,
' 0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH
13 Apudmerndecknuii KOpeHb HATypaJdbHOU creneHH. J[eHCTBHs ¢ apupMeTHIeCKUMHU
' KOpPHSIMU HaTypaJIbHOW CTETIEeHU
14 Crenenb ¢ 1ienbIM nokaszareneM. CTeneHb ¢ paluoHaIbHBIM MoKazateseM. CBoiicTBa
' CTETIeHU
. CuHyc, KOCHHYC W TaHT€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTudyHble U HATypaJIbHbIE JTOTapHUPMbI
JeiictBuTenpHble uncna. ApupMeTHYeCKHe Omepanuu ¢ JIeHCTBUTENbHBIMU
1.7 yrcnamu. [IpubmmkEéHHBIE BRIYMCIICHUS, TTPABUJIa OKPYTJICHHUS, MPUKUIKA M OIIEHKA
pe3yibTara BHIYMCICHUN
1.8 [IpeoOpa3oBanme BEIpAKESHUH
1.9 KommnekcHeie uncna
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 [enble u 1poOHO-pallMOHATbHBIE YPAaBHEHUS
2.2 WppanmonanbHble ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHUS
2.4 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPAaBHEHHS
2.5 Lenblie n 1poOHO-palIMOHANIbHBIE HEPABEHCTBA
2.6 WppannonanbHble HepaBEeHCTBA
2.7 [Toxa3zaTenbHbIE U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpuyecKkrue HEpaBEHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu
211 Martpwuiia CUCTEMBbI TUHEHHBIX YpaBHEHUN. ONpeaenuTens MaTPHUIIBI




DOyHKINUH U TpaPUKH

OyHKIUs, cnocoObl 3amanus (GyHkiuu. ['paduk (yakmuu. B3zaumao oOpaTHBIC

3 ¢ynkunu. YétHeie 1 HeuéTHbIe pyHKuuU. [lepuogumueckue GpyHKIHI
OO6nactp ompeneneHUss W MHOXKECTBO 3HaueHWH QyHkuuu. Hymum ¢ysknum.
32 [TpomexxyTkn  3HaKOmocTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKLUH.
' MaxkcumymMbl 1 MHHUMYMBI (GyHKkuud. Haumbonblnee W HauMeHbllee 3HAYEHUE
(GYHKLNHU HAa IPOMEXKYTKE
23 CrenenHas (yHKUMA C HAaTypaJbHbIM W IeJdbIM MokazaTteneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu
36 Touku paspbiBa. AcumntoTsl rpadukoB ¢yHknuii. CoiicTBa  (QyHKUHUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHMs IOCIEI0BATENLHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpuIeckas mporpeccu. @opmyiia CII0KHBIX MPOLIEHTOB
4 Havana maTemaTnueckoro anaumsa
4.1 [TpousBonHas GyHkiuu. [Tpon3BoaHbIe 3IeMEHTAPHBIX (QYHKIMN
[IpumeHeHHe TNPOU3BOAHON K MCCIEIOBAHUIO (QYHKUIMH Ha MOHOTOHHOCTh U
4.2 skcTpeMyMbl. HaxoxaeHrne HanOOJbIIEro ¥ HauMEHbBIIEro0 3HaYeHUs] (PYHKIMMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa 1 JIOTHKA
5.1 MHosecTBO, onepanuu Hajl MHOKecTBaMu. J[narpaMMel Diinepa — Benna
5.2 Jloruka
6 BeposITHOCTB M CcTaTUCTHKA
6.1 OmnwucarenpHast CTATUCTHKA
6.2 BepositHOCTB
6.3 KomOunaTopuka
7 I'eomerpus
7.1 Durypsl Ha IIIOCKOCTH
7.2 [IpsiMbIe ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena v MOBEPXHOCTH BPALLECHUS




7.5

Koopaunatsl u BEKTOpBI




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSI3ATEJLHBIE YYEBHBIE MATEPUAJBI U151 YAEHUKA

e MaremaTuka: anrebpa ¥ Hayajga MAaTeMaTHYECKOTO aHalin3a, T€OMETpHS.
I'eomerpust. 10-11 kmacc. VYueOnuk. ba3oBelidi u  yriryOJ€HHBIN
ypoBuu\ ATtanacsia JI. C., Byry3os B. ®@., Kagommues C. b. u ap.— Mockaa:
[Ipoceenienue, 2022

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

e [comerpus. Kourpombubie pabGotbl. 10-11 kmacc.\ Huenckas M. A. —
Mockaa: IIpocenienue, 2022

e Maremaruka: aiareOpa W Hadajia MaTEMaTHYECKOTO aHajau3a, FeOMETpPHS.
I'eomerpust :10—11-e knaccel : 0a3oBbId M YriayOJNEHHBIM YpOBHU :
METOIMYECKHE pEKOMEHJaluu K y4eOHUKY
JI. C. Aranacsana, B. ®@. byry3osa, C. b. Kagomuesa u np. — Mocksa :
[Ipocsemenue, 2022

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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