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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus mporpaMMbl 00eclieYuBaeT OBIA/ICHUE KIIIOYEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOpPa3BUTHUsSI M HENPEPHIBHOIO 00pa3oBaHUs,
I[EJTOCTHOCTh OONIEKYJIBTYPHOTO, JIMYHOCTHOTO U IO3HABATEIIBHOTO Pa3BUTHUS
JUYHOCTH O0YyYaroOmMnXCs.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TE€OMETpPUM Ha YpPOBHE CpPEIHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3YJIbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHUH JIMYHOCTHOTO
pa3BuTUg oOydaronuxcs, GopMuUpoBaHUsA (DPYHKIMOHATBLHOW MaTeMaTUYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYrUX Y4eOHbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M NPOUCXOKIECHUU TI'€OMETPUUYECKHX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M UACAIBHOIO, XapaKTepe OTPaKECHUS
MAaTEMATUYECKOW HAyKOW SIBJICHUWA M TPOLECCOB PEATBHOrO 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 MBIIIJICHHUsS, HEOOXOAMMBIX [UIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eoMeTtpust siBisieTCsl OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHMSI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HANPABIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIlUIeHHE, (HOpMHUpPYEMOE MpU HU3YYEHHH OOYYaroIIUMUCS
MOHSATUHUHBIX OCHOB F'€OMETPUH U MOCTPOCHHUH LIETIOYKH JIOTUYECKUX YTBEPKICHUN
B XOJI¢ pEIIEHUs Te€OMETPUYECKUX 3aJayd, YMEHHE BbIJBUTaTh M OINPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS MPU PEIICHHHM 3a7a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHne OpUEeHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX O01acTsaX HesATeNbHOCTH 4YesoBeka. OpueHTalus 4elloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro CoIMalbHOro ObITHs, (opma
OTPaXEHUSI OKPY’KAIOLIET0 MHUPA, YCIOBHE YCHEHNIHOTO MO3HAHUS W AKTHBHOTO
npeoOpazoBaHusi  AeiicTBUTENbHOCTU.  OmnepupoBaHue  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSAET pa3Hble BUABI Y4E€OHOM U TPYIOBON N1E€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHATIEHO BAXKHBIX KA4eCTB, MOITOMY aKTyajabHa
3amada (popmMupoBaHHS y OOYYarONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[lens ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a3zoBOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOydaroluxcss  4epe3  obOecrieyeHHEe  BO3MOXKHOCTH  NPUOOpPETEHHS U
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPO0JKEHUs 00pa30BaHUs
0 CTEIHAIIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1O TeoMeTpuu Ha 0a30BOM YypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroliuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOMTBH OOIIME MAaTEeMaTHYECKUE YMEHHs, CBSI3aHHbBIC
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
3HAHMX B MPOPECCUOHAIBHON JESTEIHHOCTH.

JlocTibkeHne 1eNd  OCBOCHHS TMPOrpaMMbl  00ECIIEUMBACTCS pEUICHUEM
COOTBETCTBYIOIIMUX 3amad. [IpHOpUTETHBRIMU  3aJa4aMH  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

e (opmMupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHKE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECCKUX MOJENSIX, ITO3BOJISIONMINX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBICHUS OKPY>KAIOIIETO MUPA;

e (opmMupoBaHme yMeHHs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BPAIICHHUS;

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

e (opMupoBaHME yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSITHSAMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE  aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIOB  3aj]1ad;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJIOKHBIE  JIOKa3aTeIbHBIC
pacCyXJiIeHUs B XOJIe¢ PEIIEHUs CTEPEOMETPUYECKUX 3a7ady U 3a7ad C
MIPAKTUYECKUM COJEP’KaHUEM;

e pa3BUTHE  UWHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OOydJaromMxcsi, IMO3HABAaTEIBLHOW  AKTUBHOCTH,  HCCIEIOBATEIHCKUX
yYMEHUM, KpUTUYHOCTH MBIIICHHUS;



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU U3YYEHUU JPYTUX Y4EOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylnupoBaTh HX Ha A3bIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI ammapar Uil PElIeHHUs MNPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MMOTYUYEHHBIE PE3YyJIbTaThI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEPEOMETPUM B HAdaJle €ro H3y4dyeHus 3a]ad, peEIIaeMbIX Ha YPOBHE
WHTYUTHUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHast paboTa HaJ
HUMH, 4YTO CIOCOOCTBYIOT PpAa3BUTHUIO JIOTUYECKOTO M MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[IpeanouTenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYalllUXCs B Kypce€ CTEPEOMETPUM IPOBOJMTCS 3a CYET peuieHus 3a7ad Ha
CO3/laHME  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a NPOBOJUTCS € ONOPOW 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:
«MHororpanHukmn», «IIpsiMble 1 TIIIOCKOCTH B MPOCTPAHCTBEY, «Tena BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
oOy4YeHHs Ha YPOBHE CpeHEro 00111ero 00pa3oBaHusl.

Conepxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJibTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacnpenefNeéHHbIM [0 rojaaM OOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MNOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIIOYAIKNCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reometpuu oTBOAUTCS 2 4aca B Heaenmo B 10 kiacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a iBa roga ooydenust - 102 yueOHbIX daca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasl, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPUH U CIEACTBHS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluBarommecs npsMbeie. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
MApAJUICIBHOCTh TPEX MPAMBIX; MAPAIUICIBHOCTh MPSIMOM U IUIOCKOCTU. YTJIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaieNenumne]; IOCTPOSHUE CEUCHHM.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOi
MEPIIEHAUKYJIIPHON TUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXIY MNPIMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  TJIOCKOCTEH: MNPU3HAK  MEPHEHIAUKYJISIPHOCTA  ABYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yronapHas
MpU3Ma; 'paHd U OCHOBAHUS MPU3MBI; MpsiMasi U HAKJIOHHAsl MPU3MBbI; OOKOBas 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. OJEMEHTbl TMpu3Mbl U nupamunbl. [IpaBusibHbIC
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
MpaBUIbHAS TNHPAMUJA; NPaBWIbHAs TPEYrojbHAs MNUPAMHUIA W MPABUIIbHBIN
teTpa’dap; KkyO. IlperncraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTadIp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMU/IbI.

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



Brruncnenre 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH M TIOJHOM TMOBEPXHOCTH NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/IbI, TPU3MBL.

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

11 KVIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTb, OOpa3ywolias MU OCh; IUIOMaAh OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
M OCb, IUIOMaJb OOKOBOM U TIOJHOM TMOBEPXHOCTH. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBAaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnionoxenue chepsl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHue Ten BpallleHHs Ha MIIOCKOCTH. Pa3BEpTka UIMH]Ipa U KOHYCA.

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

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 006 00béEME
NPsIMOYTOJIBHOTO TMapajuienenunena M ciaeAcTBuss u3 He€. OO0bEM UMIMHApA,
koHyca. O0BEM 1mapa u maomass chepsl.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJl.

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

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miIocKkocTH U B mpocTpancTBe. Cl0KEeHNE U BHIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopam. [lpaBuiio mapamienenunena. Peimienwe 3amay, CBSI3aHHBIX €
IIPUMEHEHUEM TIpaBUJI JACUCTBHM C Bekropamu. lIpsaMoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTon Mexay BekTopaMu. CKajasipHOE MNPOU3BEIEHHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH U TUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.

INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUS MPOrPaMMbl Y4EOHOTO TMpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

I'paknanckoe BocnMTaHUE:

c(hOpMUPOBAHHOCTHIO IPAKAAHCKON MO3UIIUUA O0YYAIOIIEeTOCsl KAaK aKTUBHOI'O
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOINECTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHU B COOTBETCTBHM C HX
GYHKIUSMY 1 HA3HAUYCHHUEM.

ITaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKOM IpakTaHCKOW UJICHTUYHOCTH, YBAKCHHS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKOW MAaTEMATHKHU, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MaT€MaTUYECKOW IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JPYrUX HayKaxX, TEXHOJOTrusX, chepax
SKOHOMHUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHUS, DJTHUYECKOrO  TOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM JOCTHUKEHUN HAYKU U JCSATEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMYUBOTO OYIyIIIEro.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3aj1ad, peLIeHUH, pacCyKICHUN;
BOCIIPUUMYHMBOCTBIO K MATEMaTHYECKUM aclieKTaM pa3InyHbIX BUIOB UCKYCCTBA.

dusuyecKoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
WHTEpecax 37J0pOBOTO U O6e30macHOro o0pasa >XKM3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3J0pOBBIO (3I0pOBOE MHUTAHHE, COATTAHCUPOBAHHBIN PEXUM 3aHATUN U
OTHbIXa, peryJispHas busnueckas aKTUBHOCTb); ¢bu3nuecKoro
COBEPIICHCTBOBAHUS, npu 3aHSATUAX CIIOPTUBHO-03/I0POBUTEIBHOI
JESTENBHOCTBIO.



TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHHWEM IIEHHOCTH TPYAOJIOOUS; MHTEPECOM K
paznuuHbiM  chepam  MpodecCHOHANBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIATh OCO3HAHHBINA BHIOOP
Oynymeit mnpodeccur U peanu3oBbIBaTh COOCTBEHHBbIC >KM3HEHHBIC IJIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTHYeCKOMy OO0pa3oBaHUI0 U
caMOO0Opa30BaHUIO HAa MPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTBIO K AKTUBHOMY
YYACTHUIO B PEIICHUU IPAKTUYECKUX 3a/1a4 MaTEeMaTHYECKOW HAIPAaBICHHOCTH.

IKOJOTHYECKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHHMAHHUEM BIIMSHUS
COLIMAJIBHO-?)KOHOMHUYECKUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBHOM
Cpelbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpolieM;
OpUEHTAllME Ha NMPUMEHEHHE MATEMATHYECKUX 3HAHWM U1 pEelIeHus 3a7ad B
0o0JaCTH  OKpYXKarolel cpeapl, IUIAaHUPOBAHMSI IIOCTYNIKOB U OLEHKH HX
BO3MOYHBIX MTOCJIEICTBUM JJIsl OKPYKAIOLIEN Cpeibl.

LleHHOCTH HAYYHOIO IO3HAHMS:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIIECTBEHHOM MPAaKTUKH, TMOHUMaHUEM
MaTEeMaTUYeCKOW HayKd Kak cdepbl UYeIOBEUYECKOW AEsITEIbHOCTU, STAroB €
pPa3BUTHS M 3HAYUMOCTH IS Pa3BUTHUS IUBWIM3ALUM, OBJIAJCHUEM SI3bIKOM
MaTeMaTUKM W MAaTeMaTUYECKOM KyJIbTYypOW KaK CpPEJCTBOM IIO3HAHUS MUDA;
TOTOBHOCTBIO OCYILIECTBIISATH NPOEKTHYIO M HCCIEAOBATENIBCKYIO JIEATEIBHOCTh
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeTtanpeMeTHBIE Pe3yJbTaThl OCBOCHUS IPOTpaMMbl YUEOHOTO MpeaMeTa
«MatTeMaTHKa XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUIMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHLIMU
oeticmeusiMuU, YHUBEPCANbHbIMU PeCYTAMUBHBIMU OCUCBUIMU.

1)  Vuusepcanvmvie  nozmasamenvhvie — Oelicmeus, — 0becnevusarom
Gdopmuposarue 6a308bIX KOSHUMUBHBIX NPOUECCO8 O0OVUAIOWUXCS  (0C8OEHUE
Memoo08  NO3HAHUSL — OKpYJcalowe20  Mupda,  NpuMeHeHue  J102UYECKUX,
UCCIe008aMeNbCKUX ONepayuli, yMeHull pabomams ¢ uHgopmayueti).

ba3oBble JJornyeckue aeiicTBUS:

e BBIABIISTh U XaPaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUICCKUX
O00BEKTOB, TMOHATUH, OTHOIICHUH MEXTy MOHATHUAMHU, (OPMYIHPOBATH
ONpECICHUS  TOHATUH; YCTaHABJIIMBATh CYIICCTBEHHBIA  IPHU3HAK
KJIaCCU(UKALMU, OCHOBAHUA MJIi OOOOIIEHHWS W CpaBHEHUS, KpUTEPUU
MIPOBOJIUMOTO aHAJIN3a;



BOCIIPUHUMATh, (OPMYIUPOBaTH M  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIWE;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMAaTHMUYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, AaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npemsiaraTh ~ KPUTEPUH  JJIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

JenaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
MIPOBOIUTH CaMOCTOATENEHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPKICHUHA (MPSMBIE U OT MPOTHBHOTO), BRICTPAUBATh apTyMEHTAITHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIbBL;

BBIOMpATh Croco0 perieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

ba3oBble ucciieoBare/ibCKye JAeiiCTBUA:

MCIIOJIb30BATh BOMPOCKHI KaK MCCIIEOBATEIHCKUM WHCTPYMEHT TMO3HAHUS,
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOIIME MPOTHBOPEUUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTUPOBATh CBOIO TIO3UITUIO, MHEHHUE;

MIPOBOIUTH CaMOCTOSATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENILHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOBI M0 pe3yJibTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKKe BBHIABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmanmeii:

BBISBJIATH AepUUINTH MHPOPMAINK, JAaHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BOIIPOC U JJIsl PELLICHU 3a/1a4u;

BbIOMpaTh  MHGOPMAIMIO W3  HCTOYHUKOB  PA3JIUYHBIX  THIIOB,
aHaJIN3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMALUIO
pa3IMYHBIX BUAOB U ()OPM MPEICTABICHHUS,

CTPYKTYpUPOBaTh HHGOPMAIUIO, PEACTABIATH €€ B PA3IUYHBIX (QopMmax,
WLTIOCTPUPOBATH TpaduiecKH;



2)

OLICHUBATH HaJEXKHOCTD uH(pOopMaIuu 10 CaMOCTOSITEIILHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnvie KOMMyHuKamuenwvle Oelicmeus, — 0Oecneuusarom

CchOpMUPOBAHHOCMb COYUATLHBIX HABLIKOS 0OYVUATOUWUXCSL.
OO01menue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOUKY 3pPEHMsI B YCTHBIX U NMHUCbMEHHBIX TEKCTaX, /aBaTh MOSICHEHUS IO
XOJy pellIeHus 3a7aui, KOMMEHTUPOBATh ITOJIyYE€HHBII pe3ysbTar;

B X0/ 00CYKIEHH 3a7aBaTh BOIPOCHI IO CYILIECTBY 00CYKIaeMON TEMBI,
poOJIeMBI, pelIaeMoi 3a/1auM, BbICKa3bIBaTh UEH, HALIEJICHHBIE HA MIOUCK
pelIeHus; COMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKUBaTh Pa3M4yle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOM popme popMyIHpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHHUS;
NPEACTaBIATh  pE3yJbTaTbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTAa;  CaMOCTOATENbHO  BbIOMpaTh  (dopmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBoO:

3)

MOHMMATh W HUCIHOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIWBUTyaIbHON pabOThI MPU PEIICHUH YICOHBIX 3a7a4; TPUHUMAThH 11ETh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThI, pacnpeaeNsTh BUABI padoT, JOTOBAPUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT padoThl; 00001IaTh MHEHUS HECKOJIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHA KOMAaH/IbI,
OIICHMBATh KA4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPUSM,
chOpMYIUPOBAHHBIM YIaCTHHUKAMHU B3aUMOJICHUCTBHSI.

Vuueepcanvnvie  pecynamuenvle  Oelicmeus, obecneyusarom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a]1a4M, BHIOUPATh CIIOCO0 pelIeHus
C Y4ETOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmaruu.

CaMOKOHTPOJIb:

BJIaJCTh HaBBIKAMH MO3HABATEIbHOU pC(I)JICKCI/II/I KaK OCO3HaHHA
COBCPIIACMBIX I[GI\/'ICTBI/II\/'I N MBICJIMTCIIBHBIX IMPOLICCCOB, UX PC3YJIbTATOB,



BJIQeTh CHOCOOAMM  CaMOMPOBEPKH, CAMOKOHTpOJIA THpolecca u
pe3ysbTara peuieHus MaTEMaTUYECKOM 3a1auH;

e TMpPEABUAECTh TPYIHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh IIpU pELICHUHU
3a7laul, BHOCUTb KOPPEKTHUBBI B JIESITEJIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIBCTB, TAHHBIX, HAMJIEHHBIX OITMOOK, BHISBICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€Id U YCJIOBUAM, OOBSICHSITH
IPUYMHBI JTOCTHKEHUS WIH HEJOCTH)KEHHS PE3YJbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATDBI
10 KITACC

OmnepupoBaTh NOHATUIAMU: TOUKA, IPsIMasi, INIOCKOCTb.

[TpuMeHATh aKCHOMBI CTEPEOMETPUU M CIEACTBUS U3 HUX NIPU PEIICHUU
reOMETPUYECKUX 3a/1a4.

OmneprpoBaTh MOHATUSIMU: MAPAJICIIBHOCTh M MEPIEHINKYIIPHOCTD MPSMBIX
U IUIOCKOCTEH.

KnaccudumupoBaTe B3aUMHOE pacCIOJIOKEHHUE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JBYTPAaHHBIA yTroJl, TPAaHU JABYTPAHHOTO YTIa,
peOpo IBYrpaHHOTO yTria; JMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas mepa
JIBYTPAHHOTO yTJIa.

OmnepupoBaTh NOHATHUSMU: MHOTOTPAHHUK, BBIMYKIBIM W HEBBITYKIbIH
MHOTOTPaHHHUK, 3JIEMEHTbl MHOIOTPAHHUKA, TPABUJIbHBIN MHOTOI'paHHUK.

Pacro3naBaTh OCHOBHBIE BHJBI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
NPSIMOYTOJIbHBIN Napalijiesienune, Kyo).

KnaccupummpoBat ~ MHOTOTpaHHMKH,  BBIOMpasl ~ OCHOBaHHUS  JJis
KJacCU(pUKauu (BBINYKJIblE W HEBBIMYKJIble MHOTOIPAHHUKH; TpaBUJIbHbBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE MPU3MBI, TapaljiesIeUuneabl).

OmneprpoBaTh MOHITHIMHE: CEKYIIas INIOCKOCTh, CEYCHHE MHOTOTPAHHHUKOB.

OOBSACHATH PUHIIUIIBI IOCTPOCHHSI CEUSHHH, HCTIONIB3YST METO/T CIICTIOB.

CtpouTh ceyeHMs] MHOTOTPAHHMKOB METOJOM  CJIENOB, BBIMOJHATh
(BBIHOCHBIE) IJIOCKUE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUA
CBepXY, COOKY, CHU3Y.

Pemrate 3aaun Ha HAXOXKJEHUE TEOMETPUUECKUX BEIMYHMH 110 00pas3iaM Uiu
aNropuTMaM, MPHUMEHSsS W3BECTHBIE AaHAJIUTUYECKHE METOJbl NpU PELICHUU
CTaHJAPTHBIX MAaTEMaTHYECKHUX 3a]la4 HAa BBIYMCICHUE PACCTOSHUN MEXIy IBYMS
TOYKAMH, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMH.



Pematp 3a1aun Ha HAXOXKACHUE T€OMETPUUECKUX BEJIMYUH IO 00pa3laM Wiu
QNrOPUTMaM, NPUMEHSS W3BECTHBIC AHAIUTUYECKAE METOABI MPHU PEIICHUH
CTAaHJAPTHBIX MATEMATHMYECKUX 3a4a4 Ha  BBIYMCICHUE YIVIOB  MEKIY
CKPELIMBAIOIIMMHUCA NPAMBIMH, MEXKIYy MNPSIMOM M  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPaHHBIX YIJIOB.

Bbrancnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma,
nupaMuja) ¢ TpuMEHEHHEeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXIY
IUIOLIA/IIMU TOBEPXHOCTEH, 00bEMAMHU [TOI00HBIX MHOTOIPAaHHUKOB.

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

W3Bnekatp, mpeoOpa3oBbIBATH M HWHTEPHPETUPOBATH HHPOPMALHUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYypax, MPEACTABICHHYIO HAa YepTexax U
pUCYHKaX.

[TpumensaTh TeomeTpuueckue (HaKkThl Ui PEUICHUS CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIaralnX HECKOJIBKO MIAaroB PELICHUs, €CIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CpPEACTBA M BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1a4.

[IpuBOOUTHL NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
YKWA3HU, PACTIO3HABATh IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMEHATh MOJMYYECHHBIE 3HAHWS HA IMPAKTUKE: aHAJIU3UPOBATH PEATbHBIE
CUTyallud W IPUMEHATb WU3YYCHHBIEC IIOHATHUA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTHYecKd C(HOPMYIUPOBAHHONW MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITO0JIb30BAaHUEM T€OMETPUUYECKUX MTOHATHI U TEOpPEM, arnmnapara ajireopbl; pemarhb
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KJIACC

OmnepupoBaTh MOHATHUSAMHU: UWIMHIPUYECKas IOBEPXHOCThb, OO0pa3yrolue
WIMHAPUYECKONM  MOBEPXHOCTH;  IIWJIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3yroiire KOHMIeCKOH TOBEPXHOCTH, KOHYC; CheprudecKas TOBEPXHOCTb.

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

OOBACHATH CIOCOOBI MOJTYUYEHUS TEJl BpaILlCHUSI.

KnaccuduimpoBaTs B3auMHOE pacioioKeHUe cepbl U MIOCKOCTH.

OmnepupoBaTh MOHATHIMHU: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTa, BBICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
IApOBOM CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIA[M  TOBEPXHOCTEM Ten  BpallleHus,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (POpMyII.



OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy #
OMMMCAHHBIA OKOJIO cdepsl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WU TEJO
BpAILICHUA.

BBIYUCHIATE COOTHOIICHHSI MEXIY IUIOMAASMHU MOBEPXHOCTEH U 00bEMaMHU
MOJIOOHBIX TEJI.

N300pakath m3ydaemble (PUTYppl OT PYKH M C TPUMEHEHHUEM IPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BbIMONHATH (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MIPOCTHIX 0OBEMHBIX
buryp: BUI cBepXy, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHIPETHUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (PUTypax, MPEJCTABICHHYIO Ha YepTexkax U
PUCYHKAX.

OnepupoBatTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATH JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOXEHHUSI BEKTOpA Ha YUCJI0, OOBSCHSITh, KAKHMU CBOMCTBaMH OHM 00J1aJaloT.

[IpuMeHSTh paBUiIO Napasuieenuneaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJYyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpa, YOI MEXKIY
BEKTOpaMU, CKaJSIPHOE MPOU3BE/ICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHbIE
BEKTOPBI.

Haxoauts cymMmy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOpaMH, CKaJsipHOE TMPOU3BEACHUE, pACKIAAbIBATh BEKTOp 1O JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue (akThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIbKO IIArOB PEMICHUS], €CJIN YCIOBUS MPUMEHEHUS
3a/T1aHbI B IBHOU (popMe.

Pemiate mpocreiilline reoMeTpUYecKUe 3a/laud Ha MPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOT'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOIICHUW U
Hax0XXJICHUE TeOMETPUUYECKUX BEJIUYHUH 10 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHss
M3BECTHBIE METO/IbI IPU PEILICHUH CTaHAAPTHBIX MATEMATUYECKUX 3a]1a4.

[IpumeHaTs OpocTEHIINE MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOaNUTH NpUMEpPbl MATEMATHUYECKUX 3aKOHOMEPHOCTEM B MPUPOAE H
JKA3HH, PACTIO3HABATH IPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOJTYyYEHHBIE 3HAHMUS HA MPAKTUKE: aHAIU3UPOBATH pEalbHBIC
CUTyalldd W NPUMEHSATh HU3YYEHHBIE TOHSATHUA B MPOLECCE IOUCKA PEIICHUS
MaTeMaTU4YecKu CPOPMYIMPOBAHHON MPOOJIEMBbl, MOJAEIUPOBATh pPEaAbHbIE



CUTyallMH Ha S3bIKE T'E€OMETPUHM, MWCCIENOBaTh IOCTPOCHHBIE MOJEIU C
WCITOJIb30BAaHUEM T€OMETPUUYECKUX NOHITHI U TEOPEM, arnmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/m NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
bu6nuoreka [IOK
1 B 1
BEACHHE B CTEPEOMETPHIO 0 https://m.edso0.ru/1c209e37
5 [Ipsimble ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepnieHIUKYISPHOCTD MPSMBIX U 12 bubnnorexa [IOK
IJIOCKOCTEM https://m.edso0.ru/1c209e37
bubnunoreka LIOK
4 VYrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1 https://m.edsoo.ru/Lc209e37
bu6nmorexa LIOK
> Mrororpartitici 1 . https://m.edsoo.ru/1c209e37
N bubnuoreka [{OK
6 OOBEMEI MHOTOrpaHHHKOR o . https://m.edso0.ru/1c209e37
7 IloBTOpEHME: CEUCHUS, PACCTOSHUS U YIIIbI 4 1 bubmorexa [JOK
p ' P T https://m.eds00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0



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

11 KJIACC

KoJunyecTBO 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.edso00.ru/1c209e37
N bubmuorexa [JOK
2 O0nemsr Ten > 1 https://m.edso00.ru/1c209e37
bu6mmoreka [IOK
3 BexTops! U KOOpAMHATHI B IPOCTPAHCTBE 10 1 https://m.edsoo.ru/1c209e37
4 [ToBTOpeHue, 06001EeHNE, 7 1 bu6mmoreka [IOK
cUucTeMaTu3auus 3HaHUI https://m.eds00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



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

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypchbl
OcCHOBHbIE TIOHATHUS CTEPEOMETPHUU:
TOYKa, TpsiMasi, IUIOCKOCTb,
npocrpancTBo. [IpaBuna
M300pakeHNs Ha PUCYHKAX: 1 bubmmorexa [JOK
P pueyH - https://m.edsoo.ru/aecc77cd
M300paKeHUS IIOCKOCTEH,
napajuieNbHbIX IPSIMBIX (OTPE3KOB),
CepearHbI OTpE3Ka
[TonsaTHa: nepecekarommecs
IIJIOCKOCTH, IepeCceKarouecs mpsamas 1 bubmmorexa [JOK
- 11ep p https://m.eds00.ru/2d8a9c99
Y TUTOCKOCTD
[TonsaTus: nepecekaronuecs
IIJIOCKOCTH, IepeCceKarouecs mpsamas 1 bubmmorexa [JOK
> TeP P https://m.edsoo.ru/db685e73
Y TUTOCKOCTb
3HAaKOMCTBO C MHOTOTPaHHUKaMH,
n300pa’keHNe MHOTOTPAaHHUKOB Ha 1 bubmuoreka [IOK
PUCYHKaX, Ha IPOEKIIMOHHBIX https://m.edsoo.ru/a63959d
gepTeKax
HauanbHble cBefieHus 0 KyOe U
MUpaMHie, UX Pa3BEPTKU U MOJCTU 1 bubnmorera LHOK
PaMIe, x passep ' https://m.eds00.ru/b30dff38
CeueHust MHOTOTpaHHUKOB
but6mmoreka [IOK
HauanbHble cBefieHus 0 KyOe u 1

https://m.edsoo.ru/3d8ffd32



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32

ApaMuUJIe, UX pa3BEPTKU U MOJIEIIH.
CeueHnst MHOTOIpaHHUKOB

IToHsATHE 00 AKCUOMATUYECKOM

7 IIOCTPOCHUHU CTCPCOMETPHUU: AaKCHUOMBI bubnmorexa HOK
p p pHit: https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPUM U CIEICTBUSA U3 HUX
[TonsTre 06 akCHOMaTHYECKOM
8 MIOCTPOCHHUH CTEPEOMETPUHU: AKCHOMBI bubmmorexa [JOK
P P pu: https://m.edso0.ru/239c8ch4
CTEPEOMETPHUH U CIECACTBUS U3 HUX
[TonsiTre 06 akCHOMaTUYECKOM
9 MIOCTPOCHHUH CTEPEOMETPUHN: AKCHOMBI bubmmorexa LIOK
P P pHit: https://m.eds00.ru/65c6b106
CTEpEOMETPHUU U CIEACTBHS U3 HUX
[TonsiTue 06 akcMOMaTUYECKOM
10 MIOCTPOCHHUH CTEPEOMETPUN: AKCHOMBI bubmorexa LIOK
p p pHit: https://m.edsoo.ru/258fc245
CTEpEOMETPHUU U CIEACTBHS U3 HUX
B3anMHOe pacnonokeHue npsmsIx B
11 IIPOCTPAHCTBE: MEPECEKAr0Iecs, bubmmnoreka HOK
MapaJyIeIbHbIE U CKPEIIMBAIOIINECS https://m.edso0.ru/1a2520f6
npsiMbIe
[TapamrenpHOCTh IPSIMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE:
12 IIapaJiJICJIbHBIC IIPAMBIC B bubmotexa HOK
P P . https://m.eds00.ru/93ad36b3
MIPOCTPAHCTBE; MapaJIEIbHOCTh TPEX
MIPSIMBIX
[TapamiensHOCTh IPSIMBIX U
13 MIJIOCKOCTEH B IPOCTPAHCTRBE: bubmmoreka [JOK
[TapamrensHOCTh IPSIMON U https://m.edsoo.ru/ee1d19b9
MJI0CKOCTH
bubnmnorexa [JOK
14 VYTIIIBI ¢ COHANPABIEHHBIMU 1

https://m.edso0.ru/9f4071b9



https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9

CTOpOHAMHU

15 Yron Mexay npsMbIMHU B bubnmnoreka HOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay nNpsMbIMU B bubmmoreka [JOK
MPOCTPAHCTBE https://m.eds00.ru/2935a9a0
17 [TapanmienbHOCTb MIIOCKOCTEH: Bu6muotexa [JOK
MapajuieabHbIE MIJIOCKOCTH https://m.edso0.ru/2e18f255
18 CaoiicTBa napamieiabHbIX MIIOCKOCTEN bubmmorexa [OK
P https://m.eds00.ru/e504d656
[Ipocreiinmue npocTpaHCTBEHHbBIE
19 (GurypsI Ha MJIOCKOCTH: TETPAd bubmmoreka [OK
P + TETPAAP, https://m.eds00.ru/4a28dc02
KyO, napasuiesenumnes
. bubnuoreka [{OK
20 Hoctpoente ceucrmit https://m.edsoo.ru/1d434dOf
bubnuoreka [{OK
21 I1 i
OCTPOCHHE CCHCHIH https://m.edsoo.ru/ec26fe5d
KonTponbhas padbota no teme
99 "[IpsiMble U TUIOCKOCTH B bubmmnoreka HOK
npoctpaHctie. [lapamienbHOCTh https://m.edso0.ru/9a0a9e56
MPSIMBIX U MJIOCKOCTEN"
[TeprieHAMKYASIPHOCTH NPAMOUN U
23 HJI(I))CKOCHTI/I'};Ie I:;'IGH WK IJ)'IS{ HBIC buomrorexa LIOK
- ICPHEHIIRYITAP https://m.edsoo.ru/b19f6a5d
MpsiIMbIE€ B IPOCTPAHCTBE
24 IIpsimble napasuienbHbIEe U bubmuoreka [IOK
MEPIEHAUKYISAPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [IpsimMble mapanienbHble U bu6muoreka [JOK
MEPIIEHAUKYIISIPHBIE K INIOCKOCTH https://m.edso0.ru/ba545966
26 [Ipu3Hak nepneHANKYISIPHOCTH bubnuotexa [JOK



https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
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https://m.edsoo.ru/ba545966

IPSIMOM U TNIOCKOCTH

https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak neprneHIuKyJISIPHOCTH bubnmnoreka HOK
IIPSIMOM U TNIOCKOCTH https://m.eds00.ru/79165d15

98 Teopema o npsmoi bubmmoreka [JOK
MEePIEHANKYISIPHON MIJIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o npsimoit Bu6muotexa [JOK
MEPIEHANKYISIPHON NIJIOCKOCTH https://m.edso0.ru/bd3745f8

30 Teopema o npsimoit bubanorexa [JOK
MEPIEHANKYISIPHON MIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnieHIUKYNSIp ¥ HAKIOHHBIE:

b K

31 paccTosiHue OT TOYKH JI0 MJIOCKOCTH, htI;ISSJ_I/P/I;T:;(SaO?rOU 133c477d3
PACCTOSHHUE OT MPAMOM [0 IIIOCKOCTH T '
[leprieHAUKYISAp U HAKIOHHBIE!

32 pacCTOsTHUE OT TOYKH JI0 IUIOCKOCTH, ]t?tljtlrij'I/I//Ir(r)wTeecIi(si(I)eru/Ié 6fefadd
PAcCTOSIHUE OT NPSAMOM JI0 IIOCKOCTH T '
[eprieHAUKYISAp ¥ HAKITOHHBIE:

33 pacCTOsTHUE OT TOYKH JI0 TUIOCKOCTH, E::Ssj?ll/llr?:;sillg/};bm 8e3
paccTostHUE OT MPSAMOM 70 TUTOCKOCTH T '
[leprieHAMKYNIAp U HAKIOHHBIE:

34 paccTostHue OT TOYKH JI0 TUIOCKOCTH, ﬁgi?E;T:;(;?r?}ébee 22be
paccTostHUE OT MPSAMOM 70 TUTOCKOCTH T '

35 VYTIibl B IPOCTPAHCTBE: YTOJI MEXIY bubmuoreka [IOK
IIPSIMOM U TUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4

36 JIByTrpaHHBIN yroJl, JMHEHHBIN yroa bu6muoreka [JOK
JBYTPAHHOI'O yria https://m.edsoo.ru/5fa0b3ce

37 JIByrpaHHbIN yroJi, TMHEUHBIN yroi bubnuorexa [IOK
JIBYIPaHHOI'O yIJia https://m.edsoo.ru/c7c777ed

38 IlepneHIMKYNIAPHOCTD MIOCKOCTEM: bubmuoteka [JOK



https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed

MIPU3HAK NEPICHAUKYISIPHOCTH IBYX
IIJIOCKOCTEH

https://m.edsoo.ru/ec3e2da3

[lepneHUKyYISIPHOCTD MIJIOCKOCTEM:

bu6nmorexa [IOK

39 HpHsHaK mip HEHICYIAPHOCTH 2ByX https://m.edsoo.ru/ed9e2a8e
TUIOCKOCTEH
[leprieHANKYASAPHOCTD IIOCKOCTEM:
40 MIPU3HAK MEPIECHIUKYISIPHOCTU ABYX bubmmorexa [JOK
. https://m.edsoo.ru/ba75dc57
TUIOCKOCTEH
41 Teopema o Tpéx nepneHAUKYISIPax bubmorexa HOK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx nepneHAUKYISIpax bubmmorexa LIOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX mepneHAUKYISIPax bubmmorexa [JOK
https://m.eds00.ru/9f246736
KonTponbHas padoTa no temam
44 "IlepnieH IUKYISIPHOCTD NMPSAMBIX U bubmuoreka [IOK
mockocTeil" u "Yriasl MeXITy https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTSIMU"
[ToHATHE MHOTOTpaHHUKA, OCHOBHBIE
3JIEMEHTHI MHOTOTPaHHUKA,
45 BBIITYKJIbIE U HEBBIITYKJIbIE bubmmorexa LIOK
B https://m.edsoo.ru/2d24e873
MHOTOTPaHHHKH; pa3BEPTKa
MHOTOTpaHHHUKA
[Tpu3ma: n-yronpHast mpu3Ma; rpaHu v
46 OCHOBAHMS IPU3MBI; TIpsiMasi 1 bubmmoreka [JOK
HaKJIOHHAs IPU3MBI; OOKOBas U https://m.edsoo.ru/b4ad63ad
TIOJTHASI IOBEPXHOCTH MTPHU3MBI
47 [Tapannenenunen, npsIMOYTOJIbHBIN bubmuoteka [IOK

napajuieJICmIic a1 u €ro CBOMCTBaA

https://m.edso0.ru/8a7be683



https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683

48

49

50

[Mupamupa: N-yrojapHas MUpaMuaa,
rpaHy ¥ OCHOBAHUE MHPaMUJIbI;
OOKOBas M MOJTHAS TIOBEPXHOCTD
UPaMU/IB; IPABUIbHAS U yCEUEHHAS
nupamuga

[IpaBusIbHBIE MHOTOTPAHHUKH:
MOHSTHE TIPaBUIILHOTO
MHOTOTpaHHHKa; IPaBUIIbHAS IpU3Ma
Y TIPaBUJIbHAS TUPAMUJIA; TPABUIIbHAS
TpeyroibHas MUpaMuIa u
IIpaBWIbHBIN TETpa’ip; KyO

[Ipencrarnenue o MpaBUIbLHBIX
MHOTOTPaHHUKAX: OKTadp,
JOJICKadAp U UKOCAIP.

bu6nunorexa LIOK
https://m.edsoo.ru/fblcd0a5

bubnunoreka LIOK
https://m.edso0.ru/074c8865

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

51

52

CumMMeTpust B IPOCTPAHCTBE:
CUMMETpUSI OTHOCUTENIBHO TOYKH,
MPSIMOM, TUIOCKOCTH. DJIEMEHTBI
CUMMETpHUU B IUPAMHUJAX,
napajuleJIenuIeNax, NPaBUIbHBIX
MHOTOTpaHHUKAX

Briunciienue 3j1eMEHTOB
MHOTOTPaHHHUKOB: p&Opa, AMaroHamu,

YTJIBI

bubmmoteka IIOK
https://m.edsoo.ru/b9e777d9

bubmmoteka IIOK
https://m.edsoo.ru/6cdbecef

53

[Tnomaas 60KOBOI MOBEPXHOCTH H
ITOJTHOW ITOBEPXHOCTHU MPSAMOM
MIPHU3MBI, IIOMIAh OCHOBAaHHH,
TeopemMa 0 GOKOBOM MOBEPXHOCTH
IIPSAMOY IIPU3MBI

but6mmorekxa [IOK
https://m.edsoo.ru/37d84157

54

[Tmomaae 60KOBOI MOBEPXHOCTH H

but6mmoreka [IOK



https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157

IIOBEPXHOCTHU ITPABUIILHOMN

MMpaMH/JIbl, TEOpeMa O TIoLIax
OOKOBOM IMMOBEPXHOCTH YCECUEHHOM

https://m.edsoo.ru/5603e30b

T PAMH/IBI
55 KonrponsHas pabora o Teme Bu6muotexa [JOK
"MHororpaHHuKu" https://m.edsoo.ru/a95f5c04
N bu6nmoreka IIOK
%6 Honsrne 06 oowéve https://m.eds00.ru/7ad0020b
. bubnnorexa [JOK
> OOném mapamu et https://m.eds00.ru/235171b3
N bubnuorexa [JOK
o8 OOBEM mupamHE! https://m.edsoo.ru/f47dfefd
N bubnuorexa [IOK
59 OOBEM mipamu b1 https://m.edso0.ru/79¢10312
. bubnuoreka [{OK
60 OOBEM mipamu b1 https://m.edsoo.ru/2faadc3f
N bubnuoreka [{OK
61 OOBEM mpH3MbI https://m.eds00.ru/79853608
N bubnuoreka [{OK
62 OOBEM mpH3MbI https://m.edso0.ru/1e053890
N bubmuoreka [{OK
63 OOBEM mpu3MEI https://m.edsoo.ru/482d3f51
64 KonTponbhas padbota no teme bubmuoreka [IOK
"OO0BEMBI MHOTOTPaHHUKOB" https://m.edso00.ru/28a6573c
[ToBTOpeHue, 06001IeHNE
65 cUcTeMaTu3aIs 3HaHUH. bubmuoreka [{OK

[Toctpoenue ceueHuii B
MHOT'OI'paHHUKE

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



https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad

[ToBTOpenue, 0600IICHNE
CHCTEMAaTH3aLus 3HAHHUI.

66 Breluucnenue paccTosiHU: MEXy 1 bubmmoreka [JOK
JIBYMsI TOUKaMHU, OT TOYKHU JI0 IPSMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 MJIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU
bub6nmoreka [IOK
o Hrorosast konTposbHas pabota L https://m.edso0.ru/b9146bc0
[ToBTOpEeHHE, 0000IIEHNE
CUCTEeMAaTH3alusl 3HAaHHH.
Brruncnenue yrioB: MexT
68 CKpGIIII/IBaIOHIfMI/ICFI HpﬂMIiMI/I, 1 Bubmiorexa OK
N https://m.edso0.ru/56765e8b
MEXTy TIPSIMOH ¥ TTOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YTIIOB MEKITY
TJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcbl
Cdepa u map: ueHTp, paauyc,

1 naMeTp; TIOMAb TOBEPXHOCTH 1 bubmorexa LOK
A P, WiomaA P https://m.edsoo.ru/0341bc2b
cepsl
Bsaumnoe pacnonoxenue chepsl U

bubnunoreka LIOK
2 IJIOCKOCTH; KacaTellbHas MI0CKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; momanb chepbl

3 N3o6paxenue chepsl, mapa Ha 1 bubmmorexa [JOK
mockocT. CedeHus mapa https://m.edsoo.ru/bc15f7f2
[unuaapudeckast MOBEPXHOCTD,

4 oOpa3zyromue MUINHIPHIECKOM 1 bubnnorexa [JOK
ITOBEPXHOCTHU, OCh LIWJIMHIPUYECKON https://m.eds00.ru/6054b8c1l
MMOBEPXHOCTH
Hunuaap: ocHoBaHUS U OOKOBas

5 MMOBEPXHOCTh, 00pa3yroiias u oCh; 1 bubnmnorexa [JOK
IUIOIIA s OOKOBOM M IIOJHOM https://m.edsoo.ru/188f6216
MMOBEPXHOCTH
N3o06paxkenne nunuHApa Ha
IUIOCKOCTH. Pa3BépTka nunuHapa.

6 CeueHns nuIMH pa (rmocxocnio 1 bubmmorexa LIOK

H N P ’ https://m.edso0.ru/016e25eb
napauieIbHON WIN
MEPIICHIUKYIIIPHOW OCH IHJIUH/IPA)
bubnmnorexa [JOK
7 Konnueckas noBEpXHOCTB, 1 1

https://m.edso0.ru/c94ba09b



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
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o0pa3yroIre KOHUIeCKOn
MOBEPXHOCTHU, OCh U BEPIIUHA
KOHHYECKOH MOBEPXHOCTH

Konyc: ocHOBaHue U BepIIKHA,

8 obpa3 ast 1 OCh; TUIOIAIb bubmorexa LIOK
PasyIot b, THIOTAA https://m.edso0.ru/897dd3b2
OOKOBOI ¥ MMOJIHON TOBEPXHOCTH
VY ceu€HHBII KOHYC: 00pa3yIolne U
9 BBICOTA; OCHOBa}i]I/ISI 51 goxzz)aﬁ bubnnorexa IOK
’ https://m.edsoo.ru/1468bab3
MMOBEPXHOCTh
N3o06paxenne koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.
CeueHus KoHYyca (IIOCKOCTBIO, bubnuoreka [IOK

10 .

MapajieIbHON OCHOBAHMIO, U https://m.edsoo.ru/Obde1be8
TJIOCKOCTBIO, TIPOXOJISIIEH yepe3
BEPIINHY)

1 KoMmb6unanus ten BpaiieHus u bu6nmorexa LIOK
MHOTOI'PAaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpasHuk, ONUCaHHbINA OKOJIO

12 cdepsl; cdepa, BIMcaHHAS B bubmuoreka [IOK
MHOT'OTPaHHUK UJIU B TEJO https://m.eds00.ru/0b136158
BpallIeHUS

13 [Tonsitue 06 06BéMe. OCHOBHBIC bu6mmoreka IIOK
CBOICTBAa 00BLEMOB TEI https://m.edsoo.ru/26a03fb7

" bubnuotexa [JOK
14 06
HEM HHJIHHIPA, KOHYCa https://m.edso00.ru/5513d87b
but6mmorekxa [IOK
15 O0nBé
1EM wapa u momas chepst https://m.edsoo.ru/d189bde2
b K
16 [Tomo6HbIE Tena B MPOCTPAHCTBE. nommorexa [O

https://m.edso0.ru/810cfleb
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COOTHONICHUS MEXTY TLTOMIAISIMHI
MOBEPXHOCTEH, 00BEMAMHU
MOIOOHBIX Te

17 KonrponsHas pabora mo remam bubmunoreka [JOK
"Tena Bpamenus" u "O0beMbl Ten" https://m.edsoo.ru/4a33a8ab
18 BexkTtop Ha mimockocTH U B bubnmnoreka HOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CI10’keHH€E U BBIYUTAHUE BEKTOPOB bubnnorexa LHOK
p https://m.edsoo.ru/23f4f089
20 VMHOXKEHHE BEKTOpa Ha YHUCIIO bubnnorexa [JOK
p https://m.edsoo.ru/dee379eb
Paznoxenune BekTopa 1o Tpém
21 HEKOMILIaHAPHBIM BEKTOPAM bubnnorexa [JOK
p pam. https://m.edsoo.ru/a28fd74e
[IpaBuio napamnenenumnena
Perienne 3aga4, cBsI3aHHBIX C
22 MpUMEHEHUEM IIPABIII JEUCTBUH C bubmiorexa HOK
p p s https://m.edso0.ru/5a827900
BEKTOpaMH
KoopaunaTtHO-BEKTOPHBINA METO
23 g I/IpiHIeHI/II/I reOMef NYECKUX bubmorexa HOK
pup p https://m.edsoo.ru/d3alfe30
3a1a4
[IpssMoyronpHas cucrema
24 KOOPJMHAT B IPOCTPAHCTBE. bubmmnoreka HOK
Koopaunats! BekTopa. IIpocreiimue https://m.edsoo.ru/48db7058
3a/1a4d B KOOPJAMHATAX
o5 VYroa Mexay BEeKTOpaMH. bubmmoreka [JOK
CxansapHoe NpOU3BEICHHE BEKTOPOB https://m.edsoo.ru/725effc4
26 Beluncnenue yrios Mexy bu6muoreka [JOK

MMpsAMBIMHA U TNIOCKOCTAMU

https://m.edsoo.ru/8efbe78e
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KonrponsHas pabora o teme

27 "BekTopsl 1 KOOPAMHATHI B 1 bubmmorexa [JOK
. https://m.edsoo.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpeHUE, 0600IICHNE 1
cucTeMaru3anus 3HaHuii. OCHOBHBIC bubnunoreka LIOK
28 1
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
IJIAHUMETPUHU
[ToBTOpeHUE, 0600IICHNE 1
cucrtemaTusamus 3HaHui. OCHOBHBIS bubmuoreka [IOK
29 1
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHAMETPUH
[ToBTOpEeHME, 0000IIEHNE 1
30 cHUCTeMaTHu3alvs 3HaHUK. 3a1aqn 1 bubmuoreka [IOK
IJIAHUMETPUU U METOJIbI UX https://m.edsoo.ru/7491efe0
pelIeHus
[ToBTOpEeHue, 06001IeHNE 1
31 cucTeMaTu3alys 3HaHui. 3agaun 1 bubmuorexa [{OK
IUTAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffda97
pelreHus
[ToBTOpEeHUE, 06001IeHNE 1
39 cucteMaTtu3anus 3HaHuil. OCHOBHbIE 1 bubnnorexa [JOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTePEOMETPUH
bubnmnorexa LIOK
33 Hrorosas konTposkKas pabota 1 https://m.edsoo.ru/ec24dfc2
34 [ToBTOpeHue, 06001IeHNE 1 1 bubnunorexa LIOK
cucTeMaTHu3alus 3HaHuH https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KIIACC
Kox .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOIM
NpoBepsIeMOro .
o0pa3oBaTe/IbHON MPOrPaMMbI CpeHero o01ero 00pasoBanus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBarh NOHATUSAMU: TOUKA, PsMasi, INIOCKOCTb
. [IpyMeHsTh aKCMOMBI CTEPEOMETPUM U CIIEACTBUS U3 HUX IPU pEIICHUU
' reOMEeTPUUECKUX 3a]a4
- OnepupoBaTh MOHATUSAMH: MAPAJUIEIBHOCTh U IEPHEHIUKYIIPHOCTD
' MPSAMBIX U IJIOCKOCTEN
-4 KnaccupunupoBare B3auMHOE PacloOkKEHHE MPSIMBIX U IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: ABYIPAHHBIN Yroj, TpaHH JBYTPaHHOTO YIJa,
7.5 peOpo ABYrpaHHOIO yria, JMHEWHBIH yroil ABYTPAaHHOIO yIJia, FpaaycHas
Mepa JBYTpaHHOIo yria
26 OnepupoBaTh MOHATUSMHU: MHOTOTPAHHHK, BBIMYKJIBIH U HEBBITYKJIBII
' MHOTOI'PaHHHK, 3JIEMEHTHl MHOTOTPaHHUKA, MIPAaBUJIbHBIA MHOTOI'paHHUK
24 PacriozHaBaTe OCHOBHBIE BUABI MHOTOTPAaHHUKOB (TMpaMujia, MpU3Ma,
' MIPSIMOYTOJIBHBIN TTapajuIeTIenuIe], Ky0)
Knaccupunupoare  MHOTOTpaHHHMKH, BBIOMpas  OCHOBaHUS  JJis
- Kkinaccuukauuu  (BBIMYKJIBIE WM HEBBITYKJbIE  MHOTOIPAaHHHKH,
' MpaBWIbHBIE MHOTOTPAaHHUKH, TIpSIMbIE M  HAKJIOHHBIE MPHU3MBIL,
napaJiesIenune /1bl)
29 OnepupoBarb HOHSTHUSMU: CeKyIas IIJIOCKOCTB, CEYEHHUE
' MHOT'OI'PaHHHUKOB
210 OOBSACHATH NPUHIMIIBI  TOCTPOCHUS  CEYEHUH  MHOTOIPAaHHHMKOB,
' UCIOJIb3Ysl METOJ CIIEJI0B
211 Ctpouth ce4yeHUs MHOTOTPAHHUKOB METOJOM CJIEJO0B, BBINOJIHATh

(BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QHUTYD:




BHJI CBEpPXY, COOKY, CHU3Y

7.12

Pemarp 3a1aun Ha HaXOX/I€HWE TE€OMETPUUYECKUX BEIMYHH 0 00pasiam
WA aIrOpuTMaM, MPUMEHSS W3BECTHBIC AHAJUTUYECKUE METOABI IPHU
pELIEHUU CTAaHJAPTHBIX MAaTeMaTUYECKUX 3aJad Ha BBIYUCIICHUE
pacCTOAHUN MEXIY ABYMSI TOYKAMH, OT TOYKHU 1O NPSAMOM, OT TOYKH JIO

IIJIOCKOCTH, MEXKAY CKPCIMUBAOINUMHUCS ITPAMBIMHA

7.13

PemraTe 3aJa4i Ha HaXOXIACHUC I'COMCTPHUIYCCKUX BCIWYHH I10 o6pa3uaM
WK aJIrOpuTMaM, IMPUMCHSASA HU3BCCTHLIC AHAJIUTHUYCCKUC MCETOAbI IIpH
pelIiCHUN CTAHAAPTHBIX MATCMATHYCCKUX 3a/la4 HA BbBIYUCIICHUC YIJIOB
MCXKAY CKPCIIHMBAIOMIMMHUCA IIPSAMBIMH, MCKIAY Hp?[MOI71 1 IJIOCKOCTBIO,

MCIKAY IJIOCKOCTAMU, IBYI'PAHHBIX YI'JIOB

7.14

7.15

7.16

7.17

7.18

Beruucisate 00bEMBI M IUIOIIAAM TIOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, mupamMuaa) ¢ MPUMEHEHHEM (HOPMYJI, BEIYUCIISATH COOTHOIICHUS
MEXKIY IUIOIIASIMHU MMOBEPXHOCTEH, o0BéMaMu MOJOOHBIX

MHOTI'OIrpaHHUKOB

OHepI/IpOBaTB MNOHATHUAMU: CUMMCTPHUA B IIPOCTPAHCTBC, LCHTP, OChb U

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUHU (PUTYPbI

W3Bnekarb, mpeoOpa3oBbIBaTh M HHTEPIPETHPOBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (PUrypax, MpPEACTaBICHHYI Ha
YepTekKax U pUCYHKAX

[IpumensTh reomerpuueckue (axkThl Ui PEIICHUS CTEPEOMETPUUYECKUX
3a/a4, MPEAIONaramlluX HECKOJIbKO WIAaroB pPELICHUs, €CIU YCIOBHUS
MIPUMEHEHHUSI 3a/1aHbl B IBHOU (hopme

[IpuMeHATH mpocTEWIINE NPOrpaMMHBIE CpPEICTBA M DIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBbI ITPHU PCHICHUU CTCPCOMCTPUICCKUX 3a/1a1

7.19

7.20

HpI/IBOIII/ITL MMPpUMEPBI MATCMATHYCCKUX SaKOHOMepHOCTCﬁ B IIpUpOAC U

KHN3HH, paCIIO3HABATE IMTPOABJICHUEC 3aKOHOB I'COMETPHH B UCKYCCTBE

[TpuMeHsATH MOTyYeHHbIE 3HAHUSI HAa IPAKTUKE: aHAJIM3UPOBATh PealbHbIe
CHUTyallud W TIPUMEHSTh H3y4YCHHBIC TIOHSATHS B TMPOIECCEe TTOMCKA
pereHus MaTeMaTHYeCKU copMyIupoOBaHHON pooIEMBI,
MOJICJINPOBaTh PEATbHBIE CUTYAIlMM Ha sI3bIKE T€OMETPHUHU, MCCIIEJOBATh
MIOCTPOCHHBIE MOJENH C HCIIOJIb30BAHHEM T'€OMETPUYECKUX TOHATHHA U
TeopeM, anmnapara ajareopsbl, pelarh NPaKTHUECKUE 33aauu, CBA3aHHBIE C

HaxXOXJACHUCM I'COMCTPHUYCCKUX BCINYNH




11 KIIACC

Kon IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NPOBePsIEMOro .
00pa3oBaTeJIbHOM NPOrPaMMBbl CpeIHero 001ero o0pazoBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBaTh NOHITUSAMHU: IIWIMHIPUYECKAsl IOBEPXHOCTH, 00pa3yolne
6.1 WIMHAPUYECKOW TMOBEPXHOCTH, IMIMHIP, KOHUYECKAs MOBEPXHOCTD,
' oOpa3yromue KOHHYECKOH  IMOBEPXHOCTHU, KOHYC, cdepuyeckas
MIOBEPXHOCTh
6.2 PacnioznaBats Tena BpaiieHus (HUIMHAP, KOHYC, cdepa U map)
6.3 OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHus
6.4 KnaccudumupoBars B3aUMHOE PacmoioKeHUE CPEPhl U TIIOCKOCTH
OnepupoBaTh MOHSATUSIMU: IIAPOBONW CETMEHT, OCHOBAaHUE CErMEHTa,
6.5 BBICOTAa CETMEHTA, IIAPOBOW CIIOW, OCHOBAHWE IIAPOBOTO CIIOS, BHICOTA
IIapOBOTO CJI0s, IAPOBON CEKTOP
6.6 Bbuucnare 00bEMBI M MIIOLIAJM  MOBEPXHOCTEH TeNl BpallleHUs,
' TEOMETPUYECKUX TEJI C PUMEHEHUEM (HopMyIT
OnepupoBaTh MOHATHSIMH: MHOTOTPAaHHHK, BIHUCAaHHBIM B cdepy u
6.7 OIMCAHHBII 0KOJIO cepsl, cepa, BIUCAHHAS B MHOIOIPAHHUK WIIN TEJI0
BpallleHus
68 BbluncnaTe  COOTHOLIEHMS MEXAy IUIOIAASMU TOBEPXHOCTEH H
' 00BEMaMHU TTOJIOOHEBIX TEIT
6.9 N300paxkaTh n3ydaemble QUTYpPHl OT PYKH U C TIPUMEHEHHUEM IPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BbImonHATE (BBIHOCHBIE) IUIOCKHE YEepPTEXKHW U3 PHCYHKOB IMPOCTHIX
6.10 00BEMHBIX (UTYp: BUA CBEpPXY, COOKY, CHU3Y; CTPOUTbH CEUEHUS Tell
BpalleHus
W3BnekaTh, MHTEPIPETHPOBaTH M NPeoOpa3oBbIBaTH HH(POPMAILUIO O
6.11 MIPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UIypax, NpPEICTaBICHHYI Ha
yepTexkax U pUCyHKax
[IpumensTh reomeTprueckue (HakThl A PELICHUS CTEPEOMETPHUECKUX
6.12 3aj1a4, MPEIIONAraloliMX HECKOJIbKO IIATOB DEIICHHS, €CITH YCIOBHSI
MPUMEHEHHUS 3aJlaHbl B ABHOU (hopMme
6.13 OnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE




6.14

BrIimonaaTs I[eflCTBI/IH CJIOKCHUSA BCKTOPOB, BBIYUTAHHUSA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCIIO, OGBHCHHTL, KaKMMH CBOMCTBaMHU OHH

0o0J1a1aroT

6.15

HpI/IMeHﬂTB IIPpaBUJIO MapaJlICICUuIICaa Mpru CI0KECHUHU BEKTOPOB

6.16

OHGpHpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAHWHATHEI B IIPOCTPAHCTBE,
BEKTOpP, MOAYJb BEKTOpa, paB€HCTBO BCKTOPOB, KOOPAHWHATBI BCKTOpPA,
yroa MCEKAy  BCKTOpaMu, CKaJIIpHOC  HNPOU3ZBCACHHUC  BCKTOPOB,

KOJUIMHCAPHBIC 1 KOMIIJIAHAPHLBIC BEKTOPLL

6.17

HaxomuTh cymMMy BEKTOpOB M IMPOU3BEACHHUE BEKTOpAa HA YHCIIO, YroJ
MEXJly BEKTOpaMH, CKaJIIpHOE IIPOU3BE/ICHUE, PACKIIAIbIBaTh BEKTOP 110

ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

3a,I[aBaTB IIJIOCKOCTh YPABHCHHUEM B I[eKapTOBOﬁ CUCTCMC KOOPpAMUHAT

6.19

6.20

Pemarsn HpOCTCﬁIHHC reOMCTPpUUYCCKUC 3aJa4ud Ha JIIPHUMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O MCTO1a

Pemarsn 3aJadyd Ha A0Ka3aTCJIbCTBO MATCMATHYCCKHX OTHOIIICHUH H
HaXO0XIACHUC I'COMCTPUYCCKHUX BCIMYHUH II0 06p8.31_[8.M HJI aJITOPUTMaMm,
MMPUMCHAA HU3BCCTHBIC METOJBI npu pEeIICHUN CTaHJAPTHBIX

MaTeMaTHYCCKUX 3a1a4

6.21

[IpuMeHATH TpOCTEHIIME MPOTrpaMMHBIE CpPEACTBA M AJIEKTPOHHO-

KOMMYHUKAIIUOHHBIC CUCTEMEI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3a/1a4

6.22

[IpuBOaUTE NMpUMEpPEl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H

JKHU3HH, paACIIO3HABATH IIPOSABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[lpuMeHsATh TONydeHHbIE 3HAHMA Ha TPaAKTHKE: AaHAJIU3UPOBAThH
peabHbIE CUTyallUM W NPUMEHSATh H3y4eHHbIE TOHATHUS B IIpoIecce
MOUCKAa pEIIeHUs MaTeMaTH4ecKu C(HOPMYIUPOBAHHON MpOOIEeMBI,
MOJIEJIMPOBaTh pealibHble CUTYal[Md Ha S3bIKE T€OMETPUU, UCCIIEI0BATh
IIOCTPOEHHBIE MOJENIN C UCIOJIb30BAHUEM T'€OMETPUYECKUX IMOHATHH U
TeopeM, amnmnapara aareOpsl, pemaTh NpakTUYeCKUe 3aJaul, CBSI3aHHBIE C

HaXO0XIACHUEM I'COMCTPHICCKUX BEIINYHNH

IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

7

I'eomeTpus




7.1

OcHOBHbBIE TOHATUS CTepeOMETpUH. Touka, HpsiMasi, MIOCKOCTb, MPOCTPAHCTBO.
[lonatne 00  aKCHOMAaTHYECKOM  IOCTPOCHHUH  CTEPEOMETPHM:  AKCHOMBI

CTEPCOMETPHH U CIICACTBUA U3 HUX

1.2

7.3

7.4

B3auMHOe pacnosnoxkeHue OpsAMBIX B IPOCTPAHCTBE:  IEPECEKAOIIHECH,
MapajulesibHble M CKpelIMBaroIIMecs npsaMble. [lapaiuienbHOCTh MNOPAMBIX U
IUIOCKOCTEM B  MPOCTPAHCTBE: MapajulelibHble NpsIMblE B  MPOCTPAHCTBE,
MapauIeNIbHOCTh TPEX MPAMBIX, MAPAIIETBHOCTh MPSIMOM MU IUIOCKOCTH. YTJIBI C
COHANpPABJICHHBIMU CTOPOHAMH, YIOJd MEXAYy NpsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEN: NapaliesIbHbIE TUIOCKOCTH, CBOMCTBA MapaJUIeIbHBIX
wiockocteil. [Ipocteiiimue nmpocTpaHcTBeHHBIE (GUTYPBl HAa IUIOCKOCTH: TETPadp,

KyO, mapajuieNenuies], HIOCTPOSHHE CeUeHH

[leprieHAUKYIAPHOCTh NPSIMOM M IUIOCKOCTH: NEPHEHAMKYJISPHBIE IPSMBIE B
IIPOCTPAHCTBE, NPAMBIE MTapaJUICIbHbIE U NIEPIEHAUKYIISPHBIE K INIOCKOCTH, IPU3HAK
NEPHEHAUKYJIIPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O NMPAMOMN NEPIEHIUKYISIPHON
IUIOCKOCTH. YINIBI B IPOCTPAHCTBE: Yrojd MEXIy IMpsAMOM M IIJIOCKOCTBIO,
JBYI'PAHHBIA yrOJI, JIMHEHHBIM Yroia JAByrpaHHoro ymia. Ilepnenguxkymsp u
HAKJIOHHBIC: PACCTOSHHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHHUE OT MPSAMOM 10
IJIOCKOCTH, MPOEKIMsI (PUIyphl Ha IUIOCKOCTh. [lepneHAuKyIspHOCTh MIIOCKOCTEN:
NPU3HAK  [EPIEHIUKYISAPHOCTH  ABYX  IulockocTted. Teopema o  Tpéx
NEPHEHANKYIIAPAX

[IoHATHE MHOrOrpaHHMKa, OCHOBHBIC JJIEMEHTHI MHOIOI'DAHHMKA, BBIMYKIBIE M
HEBBIIIYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHororpaHHuka. [Ipusma: Nn-yroibHas
npu3Ma, TpaH M OCHOBAaHMS MPU3MBI, IpsAMas U HAaKJIOHHas MpU3MbI, OOKOBas U
IIOJIHAs TOBEPXHOCTH Npu3Msbl. [lapauienenuren, npsAMOYroJIbHBIN I1apauIeIICIIUIIE
u ero cBoictia. [Iupamuaa: N-yrogpHast nupamuia, TpaHd U1 OCHOBaHUE MMHUPAMU/IBI,
OOKOBasi M TMOJIHAS MOBEPXHOCTh NMUPAMUJbI, IPABUIbHAS U yCeU€HHAs MUpamMHa.
OnemMeHThl NpuU3Mbl W nHpaMuibl. lIpaBUIbHBIE MHOTOTpaHHUKHU: IIOHSATHE
MIPaBUJIBHOTO MHOIOTPaHHUKA, IPAaBWIbHAs NPU3Ma M IPAaBWIbHAS NUPAMHUAA,
npaBUJIbHAS TPEYTOJIbHAS NMUpaMua U IpaBUIIbHBINA TeTpasap, KyO. [Ipencrasnenue
O TMPaBWIBHBIX MHOTOTPaHHUKAX: OKTa’Ap, AOJAEKadAp U uKocadapyrue CedeHus

IMPU3MBI U TUPAMHUIBI

7.5

CuMmMeTpuss B TPOCTPAHCTBE: CHMMETPHSI OTHOCUTENBHO TOYKH, MPSAMOM,
IUIOCKOCTH. DJIEMEHTBI CHMMETPUH B MMUPAMUJIAX, NTApaUICICIIUIIENaX, TPABUIBHBIX

MHOT'OIrpaHHUKax

7.6

Boruncnenue 31eMEHTOB MHOTOTPAaHHHMKOB: pEOpa, nuaroHanu, yriel. [lnomansb




7.7

OOKOBOW TIOBEPXHOCTH M TIOJIHOM TOBEPXHOCTH TIPSIMOW TPHU3MBI, IIJIOMIATh
OCHOBaHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTHU MPsIMOH mpu3Mbl. [Tnomans 6oxkoBoi
MOBEPXHOCTH W IIOBEPXHOCTU NPABWIBHOM MNHpPaMUBI, TeOpeMa O IUIOMIAIN

yceuénHoi nupamuabl. [lonsatue 06 06béme. OObEM NUpPaMUIbl, TPU3MBI

[TonoOHeIe Tena B mpocTpancTBe. COOTHOIIEHUS MEX/TY IUIOLIAIIMU TIOBEPXHOCTEH,

00BEMaMU ITOTOOHBIX TEN

11 KIIACC

Kon
6

IIpoBepsieMblii 3JIEeMEHT COIePKAHUS

I'eomeTpus

6.1

]_II/IJ'II/IHI[pI/ILICCKaSI IOBCPXHOCTD, 06pa3yfoume I.[HHPIH,Z[I)PI‘IGCKOIZ IIOBCPXHOCTH, OCb
HHHHHI{pH‘IGCKOﬁ ITOBCPXHOCTH. HI/IJII/IHIIPI OCHOBaHHS M OOKOBas IMOBCPXHOCTD,

o0pa3ymolas 1 0ch, IUIOMIA/lb OOKOBOH U MOJHON MOBEPXHOCTH

6.2

6.3

Konnueckas moBepXHOCTh, 00pa3yrolme KOHUYECKON MOBEPXHOCTH, OCh M BEPIIIUHA
KOHUYeckoil moBepxHocTu. KoHyc: ocHOBaHME M BepllnHa, oOpasyromias U OcCh,
ionaab OOKOBOM M TOTHOM TMOBEPXHOCTH. YCEUEHHBIN KOHYC: oOpasyromiue u
BBICOTA, OCHOBAHHS U OOKOBasi TOBEPXHOCTh

Cdepa u map: neHtp, paauyc, AMameTp, oAb MoBepxHocTH cdeprbl. BzaumHoe

pacnosoxeHue cepbl U IMIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIomaab

cdepbl

6.4

N300paxenue Ten BpalleHUs Ha MII0CKOCTH. Pa3BépTka HMIMHApPa U KOHYCa

6.5

KoMOuHanmu Tten BpalleHuss ¥ MHOTOTPAaHHMKOB. MHOIOTpaHHUK, ONUCAHHBIN

OKOJIO C(I)CpBI, C(bepa, BIIMCAHHAA B MHOT'OT'PAaHHUK, UJIM TCJIO BpalllCHUS

6.6

6.7

6.8

[Tonstue 06 oO0BEMe. OCHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
MPSMOYTOJIBHOTO TMapayjienenunena M cieactsus u3 He€. OObEM UMIMHIpA,

KoHyca. O0BbEM 1mapa u miouaab chepsl
IlonoOHele Tenma B mpocTpaHcTBe. COOTHOIIEHUS  MEXAY  IUIOMIASIMU
MOBEPXHOCTEH, 00hEMAMH MOAOOHBIX TET
Ceuenuss nuaMHApa (MapajuielbHO W TEPHEHIUKYISIPHO OCH), CEUEHUs KOHyca

(mapasuteIbHOE OCHOBAHHIO M TPOXO/AIIEe Yepe3 BEPIIHHY), CCUCHHS IIapa

6.9

Bexktop Ha miockoctd M B mpocTpaHcTBe. CIIOKEHHE M BBIYMTAHUE BEKTOPOB.
YMHO)XeHue BekTopa Ha yucio. PaznoxkeHue BekTopa 1Mo TpEM HEKOMIUIaHAPHBIM
BekTopaMm. [IpaBwiio mapamnenenunena. Pemenue 3amay, CBA3aHHBIX €

IIPUMEHEHUEM IIPAaBUII ACUCTBUIN C BEKTOPaMU




[IpsiMmoyronbHasi cucTeMa KOOpAMHAT B mpocTpaHcTBe. KoopauHatsl BekTOpa.
6.10 [Ipocreitmne 3agaun B KOOpAWHATaX. YToil Mexay BekTopamu. CkaisipHoe
MIPOU3BE/ICHUE BEKTOPOB. BhluncieHue yrioB Mexay NpsAMbIMH U IUIOCKOCTSIMH.

KOOp,I[I/IHaTHO'BeKTOpHHﬁ MCTO/ IIPpU PCIICHHUHU I'COMCTPUYCCKUX 3a1a4

IPOBEPSIEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeGOBAHUS K MPeIMETHBIM pPe3y/JbTATAM OCBOEHUSI
NMPOBEPAEMOro OCHOBHO# 00pa30BaTe/IbHOM MPOrpaMMbl CpeHero o01ero
TpeOoOBaHUSA o0pa3oBaHus

Brnagenne meromamu J0Ka3aTeNbCTB, ANTOPUTMAaMU pELICHUs 3ajady;
yMmeHue (opMynupoBaTh W ONEPUPOBATh HOHATHSMM: OIpeelIeHue,
aKcuoma, TEOpemMa, CJIEACTBHE, CBOMCTBO, IMPHU3HAK, J10Ka3aTeIbCTBO,
paBHOCHJIbHBIE (POPMYIMPOBKH; IPUMEHSTh UX; YMEHHE (POPMYIHPOBATH
o0paTHOE M MPOTHUBOIIOJIIOKHOE YTBEP)KICHHE, MPUBOAUTH IMPUMEPHI U
KOHTPIIPUMEDBI, HCIIOJIb30BaTh METOJ MAaTEMaTU4EeCKOW WHAYKLNU;
IPOBOAMTH  JIOKA3aTEIbHBIE pPACCY)KIEHUS TIpU pPELIeHUH 3ajad,
1 OLICHMBATh  JIOTUYECKYIO  IPABUIBHOCTb  PACCY)KIEHUH; yMEHHE
ONEepUpPOBATh MOHATUSAMHU: MHOXECTBO, MOJAMHOXECTBO, ONEpALUU HaJ
MHOKECTBaMHU; YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
anmnapar Ui ONMCaHUs PealbHbIX IPOLECCOB U SBJIECHUI U IIPU PELICHUN
3a7a4, B TOM 4YHCI€ U3 JAPYTUX Y4YEOHBIX MPEAMETOB; YMEHHE
OTNepUpOBATh MOHATUSAMU: Tpad, CBA3HBINA rpad, AepeBo, UKI, Tpad Ha
IUIOCKOCTH; YMEHHUE 3a/JaBaTb W OIHUCHIBaTh rpadbl pPa3IUYHBIMU

crioco0amu; UCIOIB30BaTh Ipadbl IPU PELICHNH 3a/1a4

YMeHue onepupoBaTh MOHATHSAMHU: HATYPAJIbHOE YUCIO, IEI0€ YUCIIO,
CTEMNEeHb C IeNBIM MTOKa3aTesieM, KOpeHb HaTypalbHOM CTETICHH, CTETICHb
C palMOHAJBHBIM  TOKa3aTeleM, CTEeNeHb C  JIEWCTBUTEIIbHBIM
nmokaszaTteneMm, Jorapudm 4YHCIIa, CHHYC, KOCHHYC ¥ TaHTEHC
2 MPOU3BOJIBHOTO YHUCJIA, OCTATOK IO MOJIYJIO, PALMOHAIBHOE YHUCIIO,
UPpAMOHATLHOE  YWCJIO0,  MHOXECTBA  HATYpPalIbHBIX,  IICJIBIX,
palMOHANbHBIX, JEHCTBUTENBHBIX YHCEN, YMEHHE HCIOJIb30BaTh
MPU3HAKU JIETUMOCTH, HAaUMCHBIINK OOIIMIA JEIUTENhb U HaWuMEHbIIIEE

06H_I€€ KpaTHOC, aJITOPUTM EBKJ’II/IIIa IIpu pCHICHUMN 3a/1a4; 3HAKOMCTBO C




pasNIMYHBIMM ~ TO3ULMOHHBIMM  CHCTEMaMM  CUHUCIEHHs; yMEHHE
BBITOJIHATH BBIUMCIICHUE 3HAUYCHUH M MpeoOpa3oBaHMs BBIPAKEHHH CO
CTENEHsAMHU M Jiorapupmamu, Mnpeodpa3zoBaHUs IPOOHO-pAllMOHATIBHBIX
BBIPQXCHUM; YMEHHME OIEPUPOBATH IMOHATUSAMU: I10CIIEJOBATEIbHOCTD,
apupMeTHuecKas nporpeccus, reoMeTpHuecKas nporpeccus,
OECKOHEUHO YObIBAaIOIIas TIeOMETPUYECKass IPOTPECCHs; YMEHHE
3aj]aBaTh M10CJIEI0BATEIbHOCTH, B TOM YHUCIIE C IOMOIIBIO PEKYPPEHTHBIX
dopmMyrn; yMeHHE ONepupoBaTh MOHATHUSMHU: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOJYJIb U apIyMEHT KOMIUIEKCHOT'O
yrcna, (GopmMa 3amMcH  KOMIUICKCHBIX — 4Hcen  (TeoMeTpuyeckas,
TPUTrOHOMETpHUYECKass W  anreOpauyeckas); yYMeTb IPOU3BOJIUTH
apumeTnyeckue AEUCTBUS € KOMIUIEKCHBIMU YMCIAMH; MPUBOIUTH
IOPUMEpPbl  UCHOJb30BAHUS  KOMIUIEKCHBIX  YHCEd;  OINEepUpOBaTh
HNOHATUSMM:  MaTpuma 2x2 u  3x3, onpenenurenab  MaTpULbL,

T eOMeTpI/I‘leCKI/Iﬁ CMBICJI OIIPECACIINTCIIA

YMeHue onepupoBaTh MOHATUSMU: PalMOHAIBHBIE, MPPALMOHAIBHEIC,
MOKa3aTelbHbIE, CTENEHHbIE, JIOTapu(PMUUECKHE, TPUTOHOMETPHUUECKHE
YpaBHEHUs M HEPABEHCTBA, MX CHUCTEMBI; YMEHHE OIEPUPOBATH
MOHSTUSIMU: TOXAECTBO, TOKJIECTBEHHOE NpeoOpa3oBaHME, YpaBHEHHUE,
HEPaBEHCTBO, CHUCTEMa YpPAaBHCHUN U HEPABEHCTB, PABHOCWIBHOCTH
YpAaBHEHUI, HEPABEHCTB W CHUCTEM; YMEHHE pellaTb YypaBHEHWS,
HEPaBEHCTBA U CHUCTEMBI C IOMOILBI PA3IMYHBIX IMPUEMOB; pPEILATH
YpAaBHEHUs, HEPaBEHCTBA M CHCTEMBl C IIApaMETPOM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI I PELICHUS MAaTeMAaTHYECKHUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTel HayKH U pealbHOM KU3HU

YMenue onepupoBarb MNOHATHSIMH: (YHKUUS, YETHOCTh (YHKIIHH,
NEPUOJIUYHOCTh (DYHKIIMHM, OrpPaHMYEHHOCTb (YHKIIMH, MOHOTOHHOCTbH
GyHKIMH, 3KCTpeMyM (YHKIHH, HauOoJIbllee U HAaMMEHbIIee 3HAYCHUS
(GYHKLIMU HA TPOMEXYTKE, HepepbIBHAs (DYHKIIMS, aCUMIITOTHI Ipaduka
GbyHKIMM, TIepBas U BTOpas MPOU3BOAHAA (PYHKIIUU, TEOMETPUYECKUN U
¢u3uueckuif CMBICT TPOU3BOJHOM, NepBOOOpa3Has, OIpeaeIEHHBIN
UHTErpajl; yMEHHE HaXOIUTh ACUMNTOTHI Ipauka (QyHKIUH; yMEHHE
BBIUNCIIATh IPOU3BOJAHBIE CYMMBbI, IIPOM3BENEHHUS, YacTHOIO U
KOMIIO3ULIUN (YHKLUH, HaXOQUTh YpaBHEHHE KacaTeJbHOM K rpapuky
(GyHKIMY; yMEHHE HAaXOJUTh INPOU3BOAHBIC 3JIEMEHTAPHBIX (YHKIUH;

YMEHHE HCIOJIb30BaTh MPOU3BOIHYIO JI HCCIEAOBaHUA (YHKIIHM,




HaxOJIUTh HAWOOJBIIME W HAWUMEHBIINE 3HAYCHUS (QYHKIHUHA, CTPOUTH
rpaduKu MHOTOWICHOB C HCIIOJIb30BAHHEM armrapaTa MaTeMaTHYeCKOTO
aHajgu3a; MPUMEHATh NPOU3BOAHYIO [UUII HAXOXKICHWS HAWIYUIIETro
pelIeHusl B MPUKIAIHBIX, B TOM YHCJIE COLMAIBbHO-3KOHOMUYECKUX U
bu3MYeCcKUX 3a7a4ax; HaXOAUTh IUIOMAJAN U O0BEMBI (PUTY C TTOMOIIBIO
WHTErpajia; NPUBOJUTH MPUMEPHl MATEMATHYECKOIO MOJICTUPOBAHUS C

oMoInbio auddepeHInaibHbIX YpaBHECHUH

YMeHue omnepupoBaTh MOHATHUSAMU: Tpaduk (yHKIHH, OOpaTHas
GyHKIHUSA, KOMIO3UIMS (QYHKIMH, JTUHEHHas (YHKIUS, KBaapaTHdHas
byHKIHS, parmoHaIbHas byHKIHS, cTeneHHas byHKIHS,
TPUTOHOMETPUYCCKHE  (PYHKIMH, OOpaTHbIE TPUTOHOMETPUUCCKHE
byHKIIMKM, TOKa3aTenbHAass W Jorapudmuueckas (yHKIUU; YMEHUE
CTPOUTH TpadUKH W3YYCHHBIX (PYHKIIMHA, BBITIOIHATH NPEOOpa3oBaHUs
rpaduxoB GHyHKIUH, UCTONIB30BATh TPpadUKH AJIS U3YUEHUS TPOIIECCOB U
3aBUCHMOCTEH, MIPU PEIICHUHU 3a7ad M3 JAPYruX y4eOHBIX MPEIAMETOB H
3aJa4 U3 peabHOM KU3HU; BhIpaxaTth (JOpPMYIaMHU 3aBUCUMOCTH MEXKIY
BEJIMYMHAMH; WCIOJB30BaTh CBOMCTBA © Trpadukd (QYHKIUH s
pellleHus] ypaBHEHUH, HEPABEHCTB U 33/1a4 C MMapamMeTpaMu; U300paxarhb
Ha KOOpPAMHATHOM IIOCKOCTM MHOXECTBA PpEHICHUN YpPaBHEHHH,

HEPAaBCHCTB U UX CUCTCM

YMeHue pemath TEKCTOBBIE 3aJjauyd pa3HbIX TUIOB (B TOM YHUCIE Ha
IPOLEHTHI, JOJIM U YacTH, Ha JABM)KEHHE, pabOTy, CTOUMOCTh TOBapOB U
yCIIyT, HAJIOTH, 33/1a4 U3 00JacTH yIpaBJIeHUs TUYHBIMU U CEMEHHBIMU
(¢buHaHCaMM); COCTaBIISATh BBIPAKEHUS, YPAaBHEHMs, HEPaBEHCTBA M HX
CUCTEMBI 110 YCIOBHUIO 3aJa4yM, MCCIIEJOBAThb IIOJIYyYEHHOE DELICHUE U
OLICHMBATh MPaBIONOAOOHOCTh pPE3yJIbTAaTOB;, yMEHHE MOJEIUPOBAThH
pealbHBIE CUTYallUH Ha SI3bIKE MATEMaTUKH; COCTABIIATH BBIPAYKEHUS,
YpPAaBHEHUs, HEPaBEHCTBA M WX CHUCTEMBI [0 YCIOBHIO 3aJa4H,
UCCJIENOBATh IIOCTPOEHHBIE MOJECINM C UCIOJB30BAaHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3yIbTaT

YMeHue onepupoBaTh MOHATUAMU: CpeiHee apupMeTHUYecKoe, MelnaHa,
HauOosblllee W  HaWMEHbIllee 3HA4YeHMs, pa3Max, JUCHepcus,
CTaHJApTHOE OTKJIOHEHHWE YHUCIOBOrO Habopa; yMEHHE U3BJIEKaTh,
UHTEPIPETUPOBaTh MH(GOpPMaLMIO, MPEICTABICHHYIO B TaOiHIax, Ha
auarpaMmax, rpagukax, OTpaXaroIlyio CBOMCTBA pealbHbBIX MPOIECCOB U

SIBJICHH; TIPEACTABIIATH HHPOPMAIIUIO C TIOMOIIBIO TAOJIUI M JUATPAMM;




UCCIIEI0BAaTh CTATUCTUYECKHE IaHHBIC, B TOM 4YHCJIE C NPHUMEHEHHEM
rpadu4ecKux  METOJOB U  JJEKTPOHHBIX  CPEACTB; TrpaduyecKu
UCCIE0BAaTh COBMECTHBIE HAONIOACHUS C IOMOIIBIO JUarpamm

pacceuBaHus U JINHEWHOU PErpeccuu

YMeHHe OonepupoBaTh IOHATUSAMHU: CIyYalHBIA OIBIT M CIIy4aliHOE
COOBITHE, BEPOSITHOCTh CIy4alHOrO COOBITUS; YMEHHE BBIYUCIATH
BEPOSTHOCTh C HCIIOJIB30BaHHEM TIpaUUeCKUX METOJOB; IPUMEHSITH
(GopMynbl CIOXKEHHSI M YMHOXXEHHUS BEpOSTHOCTEH, (OopMyiy HOIHON
BEpOSATHOCTH, (popmyny bepHyum, komOuHATOpHBIE (GaKTHl U HOPMYIIBL;
OLICHUBATb BEPOSATHOCTH peEabHBIX COOBITUH; YMEHHE OIEepHpPOBATH
NOHATUSAMH: CIIydaiiHas BeJNWYHMHA, paclpe/iejiCcHHe BEPOATHOCTEH,
MaTeMaTHYeCKOe OXXKHUJaHHWe, AMUCIEPCUs M CTaHAAPTHOE OTKJIOHEHHE
ClyuaiiHOW BeNWYUHBI, (YHKIUW paclpelesieHus W IUIOTHOCTH
PaBHOMEpPHOTIO, MOKa3aTe€IbHOIO U HOPMAJIBHOIO pacCHpeiesCHUIH;
YMEHHE WCIIOJIb30BaTh CBOWCTBA M3YYCHHBIX pPACHpENeNeHUH JUIs
peleHus 3aJay; 3HAKOMCTBO C IOHATHSMM: 3aKOH OOJIBIIMX YHCET,
METO/BI BBHIOOPOYHBIX HWCCIIEAOBAaHHUI, YMEHHE MPHBOAUTH IPUMEPHI
NPOSIBJIEHUS 3aKOHA OOJBIIMX YHCET B MPUPOAHBIX M OOIIECTBEHHBIX
SIBJICHHUSX; YMEHHE OTIEPUPOBATH TOHSATHIMH: COYETaHHE, TePECTaHOBKA,
YHUCIO COYETAaHMH, YMCIO MepecTaHOBOK; OumHOM HbloTOHA; ymeHHe
NPUMEHSATh KOMOMHATOPHBIE (PAKTHI M PACCYKICHHUS IS PEIICHHS 3a]1a4;
OLIEHUBATh BEPOSITHOCTH  pealIbHBIX COOBITHIA; COCTaBIISATh

BEPOSITHOCTHYIO MOJIEJIb U MUHTEPIPETUPOBATH NOJYYEHHBINA PE3YIIBTAT

YMeHne onepupoBaTh INOHATHUSAMH: TOYKA, IpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jyd4, BEJIWYMHA YIVIA, IUIOCKUM yroJl,
JBYI'PAaHHBIA YIOJ, TPEXTPaHHBIA YIoJ, CKPEIIMBAIOIIMECS IPSMBIE,
MapaJUIEJIbHOCTh U NEPHEHAUKYJIAPHOCTh MPSAMBIX U IUIOCKOCTEH, YroJl
MEXAY MPSMBIMH, YTrOJI MEXIY HPSIMOM M IUIOCKOCTBIO, YrOJl MEXIY
IIJIOCKOCTSIMU, PACCTOSHUE OT TOYKHU [0 IUIOCKOCTH, PACCTOSTHUE MEXKIY
MPSAMBIMH, PACCTOSTHUE MEXAY IUIOCKOCTSAMH; YMEHUE UCIIOIb30BATh IIPH
peLIeHNH 3aJad U3y4eHHbIE (DAKTBI MU TEOpEeMbl IJIAaHUMETPUU; YMEHHE
OLIEHMBAThb pa3Mepbl OOBEKTOB  OKPYXKAIOLIET0 MHpa; CTPOUTH
MaTE€MaTU4YeCKUEe MOJEIM C IIOMOIUBI) T'€OMETPUYECKUX IIOHATHM H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMHU MPAKTUYCCKUEC 3aJa4u
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YMeHue onepupoBaTh MOHATHUSAMHU: IUIOMIAAL (UTyphl, 00bEM (UTYDHI,

MHOI'OIr'paHHUK, HpaBI/IHBHHﬁ MHOI'OrpaHHUK, CCUCHUC MHOI'OI'paHHHKA,




Ky0, TapajuieNenunes, Mnpu3Ma, nupamuia, (Gurypa M MOBEPXHOCTh
BpallleHus, UIUHAP, KOHYC, map, cdepa, MmIomaas cepsl, IIOMaIh
MOBEPXHOCTH MUPAaMKJIBI, MPHU3MbI, KOHYycCa, IUIUHIpa, 00BEM KyOa,
NPSIMOYTOJIBHOTO TMapaJUIENIENUNENa, TUPAMUIBI, HPU3MBI, LMUIMHIAPA,
KOHyca, Iapa, pa3BépPTKa MOBEPXHOCTH, CCUCHUs KOHYCa M IWIMHIPA,
napajuleibHble OCH WJIM OCHOBaHMIO, CEYCHHE Iapa, ILIOCKOCTb,
Kacaromiascsi chepbl, MWIMHAPA, KOHYCa; YMEHHE CTPOUTH CEYCHHUEC
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYpHI U MOBEPXHOCTU
BpAIIIEHHs, UX CEYCHHUS, B TOM YHCIIC C TOMOIIBIO SIEKTPOHHBIX CPEJICTB;
YMEHHE TPUMEHSTH CBOMCTBAa T€OMETPHUECKUX (DUTYD, CAMOCTOSATEIHBHO
(bOpMyIHPOBATH ONMpEe/ICHHS U3ydaeMbIX (QUTYp, BBIIBUTaTh TMIIOTE3bI
O CBOHMCTBAax W NMpH3HAKAX I€OMETPHUYECKUX (UTyp, 0OOCHOBBIBATH WU
ONpOBEpraTh MX; yMEHHE MPOBOAUTH Kiaccuukaimo (uryp Imo
Pas3siin4HbIM IIpHU3HAKaM, BBIIIOJIHATH HCO6XOHH®HH€ JOIIOJIHUTCIIBHBIC

IMOCTPOCHUA

11
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YMeHue omepupoBaTh TOHSATHUSMH: JBIJKGHHE B IPOCTPAHCTBE,
napajieNbHBIA TIEPEeHOC, CUMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
HOBOPOT, MpeoOpa3oBaHuE M0A00UsA, MOAOOHBIE (UTYpPBI, YMEHHE
pacro3HaBaTh paBHBIE W MOMOOHBIE (UTYpPHL, B TOM YHUCIIE B MPHUPOJIE,
UCKYCCTBE, apXUTEKTYype; HCIIOJIb30BaTh I€OMETPUYECKHE OTHOLICHMS
NpU pEIICHWW 3a/1a4; HAXOJWUTh TE€OMETPUYECKHE BEIMYHMHBI (JITHHA,
yroj, IUIOMAAb, OOBEM) MpH pEUIeHHH 3ajJad M3 APYruX Y4eOHBIX
NPEMETOB M U3 PEaTbHOHN KU3HU; YMEHHE BBIUUCIATH T€OMETPUUYECKHE
BEJIMYMHBI (JAJIUHA, YTOJI, IUIOWaab, OOBEM, IUIOLIAJb IOBEPXHOCTH),
UCTIONB3Ysl M3y4eHHBIE (OPMYyNTBI M METOABI, B TOM YHCIE: IUIOMIAIb
MOBEPXHOCTU MHUPAMHUIBI, TPU3MBI, KOHYCa, HWINHAPA, TUIOMAab chepsl;
00BEM Kyba, TPSIMOYTOIBHOTO TMapayleNienuIeaa, MUpaMuIbl, MPU3MEI,
IWIMHIPA, KOHYCa, IIapa; YMEHHE HaXOJIUTh OTHOIIEHHE OO0BEMOB

noJ00HBIX pUryp

YMeHue onepupoBaTh MOHATUSAMU: MPSIMOYTOJIbHAs CUCTEMa KOOpAMHAT,
BEKTOpP, KOOPJIMHATBl TOYKH, KOOPJIMHATBl BEKTOpA, CymMMa BEKTOPOB,
MpPOU3BEIEHNE BEKTOpa Ha YHCIIO, Pa3ioKEeHHe BeKTopa Mo 0Oa3ucy,
CKaJsIPHOE INIPOM3BEJICHUE, BEKTOPHOE IPOMU3BEACHHUE, YIOJl MEXAY
BEKTOPAMH; YMEHHUE HCIOJb30BaTh BEKTOPHBIA U KOOPAWHATHBIA METO]
JUIA peleHWs] TEeOMETPUYECKHX 3aJad W 3ajad JApPYyrux Yy4eOHBIX

MIPEIMETOB




YMenue BbIOMpaTh MOAXOMALIMM METOJ [UId pelIeHHs] 3aJauH;
MOHUMAHUWE 3HAYMMOCTH MAaTeMaTUKU B HW3YYECHUU MPUPOAHBIX U
13 OOLIECTBEHHBIX MPOIECCOB U  SIBJICHUN; YyMEHHE paclo3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE, YMEHHE IPUBOAUTH
NpUMEpPbl MaTEMaTUYECKUX OTKPBITUH POCCUHUCKOM UM  MHUPOBOH

MaTE€MaTU4YECKON HayKu

INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBbBIX HA EI'D
HO MATEMATHUKE

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

Kon

1 Yucna v BIYKCICHUS

11 Harypanbnsie u nensie yncna. [IpusHaky 1e1MMOCTH LEIIbIX YUCE

1 Pammmonaneupie  uucina. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOHM, TMPOICHTHI,
' 0OeCKOHEUHbIE IEPUOIUUECKUE IPOOH

13 Apudmernueckuil KOpeHb HaTypaibHOH creneHu. [leiicTBusa ¢ apudmernyeckuMu
' KOPHSIMU HAaTypaJIbHOW CTETIEHU

14 Crenensb ¢ 1iensIM nokaszareneM. CTeneHb ¢ pallMoOHaIbHBIM MoKaszaresneM. CBoiicTBa
' CTETIeHU

15 CuHyc, KOCHHYC W TaHT€HC YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT'€HC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm umcna. /lecATndHbIe U HATYypaJIbHbIE JOTaprUpMbI

JeiicTBuTenpHble uyncia. ApupMETHUECKHE ONepalud ¢  JeHCTBUTENbHBIMU
1.7 gyrcnamu. [IpuOmmkEéHHbIE BEIYMCIICHUS, IPaBUiIa OKPYTIJICHUS, TPUKHUIKA U OIICHKA
pe3yibTara BHIYMCICHUN

1.8 [IpeobpazoBanue BoIpaKeHUN

1.9 KommiekcHbie uncna
2 VYpaBHeHUs U HEpaBEHCTBA

2.1 Llenwie 1 poOHO-pallMOHATILHBIC YPaBHEHUS

2.2 WppanronanbHpie ypaBHEHHS

2.3 Tpuronomerpudeckue ypaBHEHH

2.4 [TokazaTenpHbIC U JOTapUMUUECKHE YPABHEHUS




2.5

[enbie u 1poOHO-pallMOHANTbHBIE HEPABEHCTBA

2.6 HppanronanbHple HEPABEHCTBA
2.7 [TokazaTenbHbIC U JOorapuhMUUECKHE HEPABEHCTBA
2.8 TpuronomeTprdeckue HEPaBEHCTBA
2.9 CucTteMbl U COBOKYITHOCTH YpaBHEHUIN M HEPABEHCTB
2.10 YpaBHEHMs], HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMu
2.11 Matpuua cuctemsl IMHEWHBIX ypaBHEHUN. OnpeaenuTenb MaTpULIbl
3 @yHKIMU U TpaduKu
31 Oynkius, cnocoObl 3amanus ¢yskmuu. ['padpuk QyHkimun. BzaumHO oOpaTHBIE
' byukun. YétHele u HeuéTHble pynkuuu. [lepuoanueckue GpyHKInm
OOnacte ompesaenaeHUs W MHOXECTBO 3HaueHU Qynkuuu. Hymum ¢yskuuu.
3.9 [IpomexyTkn  3HaKomocTostHCTBA.  IIpoMEXyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcumymMbl 1 MHMHUMYMBI GyHkuud. HauOomnbliee M HauMmeHblllee 3HAYEHUE
(YHKIIMHM HAa IPOMEKYTKE
23 CrenenHas (yHKUMS C HaTypaJbHbIM W IefbIM Ioka3areneM. EE cBoiictBa u
' rpaduk. CoiicTBa 1 rpaduk KOpHS N-0i cTeneHn
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu
3.5 [TokazarenpHas u norapudmuueckas pyHKINUH, X CBOICTBA U rpaduKu
36 Toukn paspbiBa. Acumnrorsl TpadukoB ¢yHkiuil. CsoiicTBa  (yHKIUH,
' HENPEPBIBHBIX HAa OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS MOCIIEA0BATENILHOCTEH
3.8 Apudmerndeckas 1 reomeTpuueckas nporpeccur. @opmyia CI0XKHBIX MPOLIEHTOB
4 Havana maremaTnueckoro aHanmsa
4.1 [TpousBoanas ¢pyHkiuu. [Ipon3BoHbIE A€MEHTAPHBIX (PYHKINN
[IpumeHeHre NPOM3BOAHONM K HCCIENOBAaHUIO (QYHKIMH Ha MOHOTOHHOCTH U
4.2 9KCTpeMyMbl. HaxosxaeHne HauOOoNbLIer0o ¥ HaUMEHBILIETr0 3HA4eHUs (PYHKIUHU Ha
OTpe3Ke
4.3 [TepBooOpaznas. Uaterpan
5 MHoxecTBa U JOruKa
5.1 MHoecTBO, onepanuy HajJ MHOKecTBaMu. J(narpaMmel Disiepa — BenHa
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA

6.1

OnucarenbHas CTaTUCTUKA




6.2 BepositHOCTh
6.3 KomMOunaropuka
7 I'eomerpus
7.1 ®Durypsl Ha MITIOCKOCTH
7.2 [IpsiMble ¥ IIIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEPXHOCTH BPALLECHUS
7.5 KoopauHats! 1 BEKTOPBI

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIAA YYEHUKA

1.

JI. C. Aranacsan, B.®. byrysos, C.b. Kamomnesa m ap. I'eomerpus.
VYuebnuk qns 10-11  xmaccoB  00111€00pa3oBaTeNbHBIX  YUPEKICHHM.
bazoBsiit u yrimyonennsiii yposuu. M.: IIpocsemenne.2023r.

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

1.

JI. C. Aranacsn, B.®. byry3os, C.b. Kagomuesa u np. ['eometpus.
VYuebnuk s 10-11 xmaccoB 0611eo0pa3zoBaTeIbHBIX YUPEKICHHM.
bazoBsiit u yrimyonennsiii yposuu. M.: IIpocsemenne.2023r.

b.I'. 3uB. Jlugaktuueckue Marepuaiisl o reomerpuu s 10 kiacca.
Mockaa. ITpocsemenne.2007

b.I'. 3uB. Jlugaktuueckue Matepualibl o reomerpuu s 11 knacca.
Mockaa. [Ipocsemenue.201 1r

C.M. CaaksH, B.®. byry3oB. U3yuenue reomerpuu B 10-11 kimaccax. Kaura
s yuurens. Mocksa. [Ipocsenienne.2007

B.A. SIposenko [loypounbsie pa3pabOTKH 10 FEOMETPUHU.
HuddepenunpoBannsiii moaxon, 10 kinacc. Mocksa. «BAKO». 2009

B.A. Sposenko [loypounsle pa3paboTKH 10 TEOMETPUHU.
HuddepenunpoBannsbiii moaxon, 11 kmacc. Mocksa. «BAKO». 2012

E.M. PaGunoBuu MaremaTurka. 3aj1aun Ha TOTOBBIX yepTexkax. ['eomerpusi.
10- 11knaccel. Mocksa. MJIEKCA. 2008

A.I1. EpmioBa, B.B. I'ono6opoasko. MaremaTtuka. Y CTHbIE TPOBEPOYHBIE U

3auéTHbIE paboThl. YcTHas reometpus. 10-11 kmaccel. Mocksa. MJIEKCA.
2005



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET

1.Poccwuiickas anekTponHas mkosa https://resh.edu.ru/

2. MareMaTH4ecKue OJIMMIINAIbI U OJIMMITMAIHBIE 3a1a49H, — [3JIEKTPOHHBIN
pecypc], — pexxum nocryma: http://www.zaba.ru.

3. Meroanka npenogaBaHusl MaTEMATHKHU — [3JIEKTPOHHBIN pecypc], —

pexxumM goctyna: http://methmath.chat.ru.
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