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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kmaccoB pa3paboraHa Ha ocHoBe {DenepaibHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00eClieYuBaET OBIAICHUE KIIFOYEBBIMU KOMIIETCHIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOpPa3BUTHUsSI M HENPEPHIBHOIO 00pa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W ITO3HABATECIIBHOTO Pa3BUTHS
JUYHOCTH O0YyYaroOmMnXCs.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TE€OMETpUM Ha YpPOBHE CpPETHEro OOIIero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3YJIbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHUH JIMYHOCTHOTO
pa3BuTUg oOydaronuxcs, GopMuUpoBaHUsA (DPYHKIMOHATBLHOW MaTeMaTUYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTrUX YYEOHBIX AUCUUIUIMH. PazButue y oOydaromumxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M NPOUCXOKIECHUU TI'€OMETPUUYECKHX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M UACAIBHOIO, XapaKTepe OTPaKECHUS
MAaTEMATUYECKOW HAyKOW SIBJICHUWA M TPOLECCOB PEATBHOIO MHPA, MECTE
Ir€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO MOJIEIMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUsS, HEOOXOAMMBIX [UIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eoMeTpust siBisieTcsl OAHUM U3 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'€OMETPHUH U MOCTPOCHUH LIETIOYKH JIOTUYECKHUX YTBEPKICHUN
B XOJI¢ pEIIEHUs Te€OMETPUYECKUX 3aJayd, YMEHHE BbIJBUTaTh M OINPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHHHM 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET 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
npeoOpazoBanHusi  jAelicTBUTENbHOCTH.  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 MBIIUICHUS — 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
oOyyarolmuxcss  4epe3  obOecreuyeHHMEe  BO3MOXKHOCTH  NPUOOpETEHHs 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 TreoMeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HAYCHA JIS
OOyYaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroliuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenupuKod TEOMETPUM ¢ HEOOXOAWUMBIC ISl JKU3HU B COBPEMCHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh HM3YYHUTh TC€OMETPHIO OoJee
r1y0OKO, €cii B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHMX B MPOPECCUOHAIBHON JESTEIHHOCTH.

JlocTikeHne 1ed  OCBOCHHS TPOTpaMMbl  00ECTIEUMBACTCS pPEUICHUEM
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 OKPY>KAIOIIIM 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  THUIOB  3aj]ay;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJIOKHBIE  JIOKa3aTeIbHBIC
pacCyXJiIeHUs B XOJIe¢ PEIIEHUs CTEPEOMETPUYECKUX 3a7ady U 3a7ad C
MIPAKTUYECKUM COJEP’KaHUEM;

e pa3BUTHE  UWHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OoOydJarommMxcsi, IMO3HABAaTEIbHOW  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 WU3YYEHUU JIPYTUX YUEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylnupoBaTh HX Ha A3bIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI anmapar Uil PElIeHHUs MNPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MMOTYYEHHBIE PE3YIIbTATHI.

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 JIOTMYECKOTO M IPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYalllUXCs B Kypce€ CTEPEOMETPUM IPOBOJMTCS 3a CYET peuieHus 3a7ad Ha
CO3/laHME  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOAUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIepUpOBaHUE O00pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHUS.

OcHoBHbIE copeprkarelibHble TuHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmn», «IIpsiMble 1 TIIIOCKOCTH B MPOCTPAHCTBEY, «Tea BpaleHus»,
«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.

Conepxanne o0pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
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 BKJIIOYAINCH 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 ooydenus - 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 IUIOCKOCTH. YTUIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpa’ap, Ky0, mapaiesenumne/i; IOCTPOSHUE CEUCHHH.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOi
MEPIIEHAUKYJIIPHON TIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJ MEXIAY MPSIMON 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  MEPHEHAUKYISIPHOCTA  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; MpsiMas U HAKJIOHHAs 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. OJIEMEHTbl TMpu3Mbl U nupamMunbl. [IpaBuiibHBIC
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
MpaBUIbHAS TNHPAMUJA; NPaBWIbHAs TPEYrojbHAs MNUPAMHUIA W MPABUIIbHBIN
teTpadap; KkyO. I[lpencraBieHne o TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
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 TOJHOW IMOBEPXHOCTU 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/JIbI, TPU3MBL.

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

11 KVIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh ILWJIMHIPUYECKON MOBEpXHOCTU. LlWiMHIOp: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywollas MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
IIOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
M OChb, IUIOMIaJb OOKOBOM U TOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasymollre U BbICOTa; OCHOBaHMS U OOKOBAsI TIOBEPXHOCTb.

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. Pa3BépTka LUIIMH]Ipa U KOHYCA.

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

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

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

Ceuenus mwiMHIpa (TapaJyIelbHO W TNEPHEHAMKYJISIPHO OCH), CEUCHHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHUIO M MPOXOSIIEE 4Yepe3 BEPIIUHY), 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. [IpaBuno mapamienenunena. Pemienwe 3agad, CBS3aHHBIX €
IIPUMEHEHUEM TIpaBUJI JACUCTBHM C Bekropamu. lIpsaMoyronpHas cucrema



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



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'paxknanckoe BoCIUTAHME!

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
IpoLeayp TpaxIaHCKOoro oOmiecTtBa (BBIOOpPHI, OMNPOCHI WU TMp.), yYMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUHU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IIaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMSI, OSTHYECKOTO TOBEACHHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOUYAs ICTETUKY MATEMATHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKIECHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCMUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
WHTEpecax 37J0pOBOTO U 6€30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAaHHE, COATTAHCUPOBAHHBIM PEXUM 3aHATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOHS, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JMEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpLIaTh OCO3HAHHBIM BBIOOP
Oynymelr mnpodeccnr W peannu3oBbHIBaTh COOCTBEHHBIC >KHU3HECHHBIC TLIAHBI;



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

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO JKOJOTMYCCKOW KYJIBTYPbI, TMOHUMAHHUEM BIIUSHHUSI
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKpY’KAaIOIIeH Cpeibl, IUIAHUPOBAHHMS TIOCTYIKOB W OICHKH HX
BO3MOJKHBIX MTOCIICJICTBHH ISl OKPY>KAIOIIEH CPEeIbl.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTEeMaTHYECKOH HayKH Kak c]epbl UYelIOBEUECKOH JeATeTbHOCTH, JTaloB &
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS [MBHIN3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAIBHO U B TPYIIIIC.

METAINIPEAMETHBIE PE3YJIBTATDBI

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

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposarue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXCs (0CB0eHUe
Memo008  NO3HAHUA — OKPYICAWe20  Mupa;  NpuUMeHeHue  J10SUYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aeficTBus:

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

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

e BBIABIATH  MATEMAaTUYECKHE  3aKOHOMEPHOCTH,  B3aWUMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

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

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

e BBIOMpaTh croco0 pemnieHUss yuyeOHOM 3ajadyu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOUpaATh Hauboiee MNOAXOAANIMN ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

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

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTO
00BEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBHUCHUMOCTEH MEXIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

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

e TMPOTHO3UPOBATH BO3MOKHOE PAa3BUTHE IPOIIECCa, a TAKXKE BBIJIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABJIATH JACPUIUTH HHPOPMAIINH, AHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JIMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

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

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHblE  Oelicmeus,  0Oecneuusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



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

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHA C CYXKICHUSAMH JIPYTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4d,  SKCIEPUMEHTAa,
UCCJENOBAHMS,  TPOEKTa;  CaMOCTOATENIIbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTYyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH I1ETh
COBMECTHOW JCATENHHOCTH, TUIAHUPOBATh OPTAHHU3AIMI0 COBMECTHOM
paboTHI, pacTpeaesITh BUABI paOOT, JOTOBAPUBATHCS, 00CYKIATh MPOIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHIA,
«MO3TOBBIE IITYPMBI» W WHBIC), BBIMOJIHATH CBOIO YacTh pabOTHI M
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHW KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Vuusepcanvnvie  pezynamuenvle  Oelicmeus, obecneuusaom

G opmuposaHrue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABbIKOS TUYHOCHIU.
Camoopranusanus:

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

CaMOKOHTPOJIBb:

BIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcuu Kak OCO3HAHMS
COBEpIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3yabpTara peleHnsl MaTEMAaTHYECKOM 3a/1a4u;

IPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTb IIpU pELICHUU
3a/layd, BHOCHUTb KOPPEKTHUBBI B JE€ATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWJEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;



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

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

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

OmneprpoBaTh MOHATUSMU: MAPAIIEIBHOCTh U IEPIICHIUKYIAPHOCTD MPSIMBIX
Y TJIOCKOCTEHN.

KnaccupumupoBath B3auMHOE paclONIOKEHUE NPSIMBIX W IJIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMHU: JIBYTPAHHBIA yTrojl, TPaHU JABYTPAHHOTO YIJa,
peOpo IBYrpaHHOTO yriia; JMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpajycHas Mmepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TOHSATHSIMH: MHOTOTPAaHHHMK, BBIMYKJIBIA ¥ HEBBITYKJIbIH
MHOT'OTPaHHHK, SJIEMEHTHl MHOTOTPaHHHKA, TIPAaBUIIBHBII MHOTOTPAHHUK.

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

KnaccudummpoBate ~ MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHHUS  JJIs
KjIaccu(uKanuy  (BBINYKIBIE W HEBBINYKIbIE MHOTOTPAaHHUKH; TPABUIIBHBIC
MHOTOTPaHHHKH; MPSMbIE ¥ HAKJIOHHBIC TIPU3MBI, TApaJUICIICITUTIC]IBI).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSACHATH TPHUHIIUIIBI IOCTPOSHUS CEUECHUH, UCTIONIB3Ysl METOI CIIEIOB.

CTpouTh CEYCHHS MHOTOTPAaHHUKOB METOJOM  CJICOB, BBIMIOJHSTH
(BBIHOCHBIC) TUIOCKHE YEPTEKHM M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXy, COOKY, CHU3Y.

Permatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIMYUH MO 00pas3Iam Win
aITOPUTMaM, TPUMEHSS W3BECTHBIC AaHAJIMTUYCCKHE METOJIbl TPU PEHICHUU
CTaHJAPTHBIX MAaTEMAaTUYCCKHUX 3a7ad Ha BBIYHCIICHUE PACCTOSHUN MEXIY JABYMS
TOYKaMH, OT TOYKM JO TMpsIMOH, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPEUIMBAOIIUMUCS TPSIMBIMH.

Pemrate 3a7aun Ha HAXOXKJEHUE TEOMETPUUYECKUX BEJIHMYUH MO 00pa3iam miu
aNropuTMaM, MPHUMEHSsS W3BECTHBIE AaHAJIUTUYECKHE METOJbl NpU PELICHUU
CTAaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIY
CKPEUIMBAIOIIUMUCS ~ MPSIMBIMH, MEXKIy TpPSIMOH H IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, JIBYTPAaHHBIX YTJIOB.



Bbrancnsate 00bEMBI M IIJIOMIAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (TMpU3Ma,
nupaMua) ¢ TpUMEHEHHEeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

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

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

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIaralliiX HECKOJIbKO IAaroB PELICHUs, €CIIU YCIOBUs IPUMEHEHUSA
3aJlaHbl B IBHOM (hopMme.

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

[IpuBOOUTE HpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYecKu C(HOPMYIHPOBAHHONW MPOOJIEMbI, MOJAEIUPOBATH pPEaJbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
WCITIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHITHI U TEOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OnepupoBaTh MOHITHAMU: [WJIMHIPUYECKAs TOBEPXHOCTb, OO0pa3yroIIe
MWJIMHAPUYECKON  TIOBEPXHOCTH;  IWJIMHIP;  KOHUYECKas  IMOBEPXHOCTH,
oOpazyroIue KOHMIEeCKON MOBEPXHOCTH, KOHYC; chepruueckasi TOBEPXHOCTb.

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

OOBSACHITH CTOCOOBI TTOJTYYEHHUSI TEJT BPAILICHHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBOM CETMEHT, OCHOBAHME CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAaHWE IIAPOBOTO CJIOS, BBHICOTA IIApPOBOTO CJIOS;
LIapOBOU CEKTOP.

Beruucnsate  00BEMBI M TJIOMIAMA  TOBEPXHOCTEH Tl  BpalieHus,
TEOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOpPMYII.

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

BBIYUCISITE COOTHOMICHHS] MEXKIY IUIOMAIMU TMOBEPXHOCTEH U 00BEMaMu
OA0OHBIX TEII.



N300pakath u3ydaemple (PUTyppl OT PYKH M C TPUMEHEHUEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

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

W3BnekaTh, HWHTEPHOPETHPOBATH M MpPeoOpa3oBbIBaTh HMHPOPMALUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIIO0, OOBACHATH, KAKUMH CBOMCTBAMHU OHU 00JIaJIaIO0T.

[IpuMeHSTh MpaBUiIO Napasuieenuneaa.

OnepupoBaTh NOHATUSIMU: JI€KAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJlyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOpPaMH, CKaJISIPHOE NPOU3BEAECHNUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

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

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMmeTpuueckue ¢akThl ISl PEHIEHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIbKO IArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

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

Pemate 3amaum Ha [10Ka3aTENbCTBO MATEMATHYECKUX OTHOIICHUWA W
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MATEMAaTUUECKHUX 3a/1a4.

[IpumeHaTr OpocTEHIINE MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

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

[IpUuMEHATh TMOJMy4YEHHBIE 3HAHUSA HaA MPAKTHUKE: aHAJIW3UPOBATH DPEAJIbHBIC
CUTyallud W IPUMEHATh HW3YYCHHBIE IOHATUS B NPOLECCE IMOUCKA PEIICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha S3bIKE TEOMETPUHU, HCCIENOBATh IOCTPOEHHBIE MOJEIU C
WCITOJIb30BAHUEM TEOMETPUUECKUX TTOHITHI M TEOpEM, anmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKAECHUEM T€OMETPUUECKUX BEJTUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/m NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
bubnuoreka [{OK
1 B 1
BEACHHE B CTEPEOMETPHIO 0 https://m.edso00.ru/1c209e37
5 [Ipsimbie ¥ 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
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11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
1 Tena ppaters 12 https://m.edsoo.ru/1c209e37
N bubmuorexa [JOK
2 O0nemsr Ten > 1 https://m.edso00.ru/1c209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPBI U KOOPIAUHATHI B IPOCTPAHCTBE 0 https://m.edsoo.ru/1c209e37
4 [ToBTOpeHue, 06001EeHNE, 7 1 bu6mmoreka [IOK
cUucTeMaTu3auus 3HaHUI https://m.edso00.ru/1c209e37
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne uudgpoBbie
Tema ypoka Kontposbusbie IIpakTuueckue
n/n Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchl
OcHOBHbIE IOHATHUS CTEPEOMETPUU: TOUKA,
npsiMas, IJI0CKOCTh, mpocTpancTBo. IIpaBpuia
1 1/1506 QKCHHS HA PUC pKaTE 1300 axcepHH;[ 1 bubmorexa HOK
p N pHCyHKax: p https://m.edsoo.ru/aecc77cd
TJIOCKOCTEH, MapalIeIbHBIX MPSMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka
) [TonsTHS: MepeceKkaronecs MmI0CKOCTH, 1 bubnnoreka [JOK
MEPECEKAIOIINECS MPAMAs U INIOCKOCTh https://m.edso00.ru/2d8a9c99
3 [TonsATHA: epecekarouecs MI0CKOCTH, 1 bubnnorexka [HOK
[IEPECEKAIOIIMECS IPSIMast U IIIOCKOCTh https://m.edsoo.ru/db685e73
3HaKOMCTBO C MHOT'OI'paHHUKaMH,
4 n300pakeHNe MHOTOTPAaHHUKOB Ha 1 bubmorexa [JOK
p P https://m.eds00.ru/a63959ed
PUCYHKAX, Ha MMPOCKIIMOHHBIX YePTEIKAX
HavansHbie cBeieHUS 0 KyOe U TUpaMHU/IE,
5 nx pa3BépTku u mouenu. Ceuenns 1 bubmorexa [IOK
paseep ' https://m.edsoo.ru/b30dff38
MHOTOTPaHHUKOB
HavansHbie cBeieHNS 0 KyOe U MUpaMu/e,
6 ux pa3BépTku u Moxenu. CeueHns 1 bubnnorexa [IOK
pasBep ' https://m.edsoo.ru/3d8ffd32
MHOTOTPaHHUKOB
[TonsTHE 06 aKCHOMATUYECKOM TTOCTPOSHUHU
bu6mmoreka [IOK
7 CTEpEOMETPUU: aKCHOMBI CTEPEOMETPHUH U 1

CICACTBUA N3 HUX

https://m.edsoo.ru/0Occ5c4fe
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[TonaTne 06 aKCHOMAaTHYECKOM MTOCTPOSHUH

bubmuoreka [JOK

8 CTEPEOMETPUHN: AKCHOMBI CTEPEOMETPUU U
p p P p https://m.eds00.ru/239c8ch4
CJIEICTBUS U3 HUX
[TonsTHE 006 aKCHOMATUYECKOM TTOCTPOCHUH
9 CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPUN U buGnnorexa [IOK
p PHH: p p https://m.eds00.ru/65c6b106
CIIEICTBUS U3 HUX
[TonsiTHe 006 aKCMOMATHUYECKOM ITOCTPOCHUH
10 CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUN U bubmorexa [IOK
P pHH: p p https://m.edsoo.ru/258fc245
CIIEICTBUS U3 HUX
B3anMHOe pacnoioskeHHe NPsSIMbIX B
11 IIPOCTPAHCTBE: [IEPECEKAFOIINECS Bubmorexa ITOK
pocTp - 1ep B ’ https://m.edso00.ru/1a2520f6
napajuieJIbHbIC ¥ CKPEIIUBAIOIIUECS MTPSMbIS
[TapannenbHOCTh IPSIMBIX U TUIOCKOCTEH B
12 IIPOCTPAHCTBE: NapajuIeJIbHBIE IIPSIMBIE B bubnuorexa [JOK
MIPOCTPAHCTBE; NAapaUIEIIbHOCTD TPEX https://m.eds00.ru/93ad36b3
MIPSIMBIX
[TapamiensHOCTh MPSMBIX U TUIOCKOCTEH B
13 npocTtpancTBe: [lapaaaenbHOCTh IPSAMON U bubmmorexa [TOK
poctp - 1ap P https://m.edsoo.ru/eeld19b9
IUIOCKOCTH
14 VTIIBI ¢ coHApaBIeHHBIMU CTOPOHAMHA bubmmorexa HOK
P p https://m.edsoo.ru/9f4071b9
15 VYron MeXay npsIMBIMH B IPOCTPAHCTBE bubmmorexa [TOK
Ay b poctp https://m.edsoo.ru/fe733862
16 VYron MeXay npsIMBIMH B IPOCTPAHCTBE bubmmorexa [TOK
Ay TP poctp https://m.edsoo.ru/2935a9a0
17 [TapaienbHOCTB IIOCKOCTEN: bubnnoreka [JOK
rapajieabHble IIJIOCKOCTH https://m.edso00.ru/2e18f255
18 CaoiicTBa napamienabHbIX MIIOCKOCTEN bubnnorexa [JOK
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https://m.edsoo.ru/e504d656

19 [Ipocreiimme npocTpaHCTBEHHBIE PUTYPHI HA bubmumoreka [IOK
IJIOCKOCTH: TETPAdIp, KyO, mapajieeuie/I https://m.edso00.ru/4a28dc02
. bubmumoreka [IOK
20 Hoetpoene cedermii https://m.edsogru/1d434d0f
. bubmumorexa [IOK
21 Hoctpoerne ceterit https://m.edsoil.ru/e026fe5d
Kontponbnas padota no teme "lIpsimbie u
22 IUIOCKOCTH B npocTpaHcTe. [lapannensHocTs bubnuorexa LIOK
o https://m.edso0.ru/9a0a%56
IPSIMBIX U IJIOCKOCTEN
93 [lepneHUKyYISAPHOCTD NPSMOM U IUIOCKOCTH: bubnuoreka [IOK
NEPIEHIUKYISIPHBIE TIPSIMBIE B IIPOCTPAHCTBE https://m.edsoo.ru/b19f6asd
24 [IpsimMble mapanienbHbIe U bubnnoreka [JOK
MEePIEHIUKYISIPHBIE K TTIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [IpsimMble mapasienbHble U bubnnoreka [JOK
MEPIIEHAUKYIISIPHBIE K INIOCKOCTH https://m.edso0.ru/ba545966
26 [Ipu3Hak neprneHMKyIIpHOCTH MPSIMON U bubnuoreka [IOK
IJIOCKOCTH https://m.edsoo.ru/f85bfc46
97 [Ipu3HaK NepneHMKyJIIpHOCTH MPSIMOU U bubnuoreka [IOK
IJI0CKOCTH https://m.eds00.ru/79165d15
28 Teopema o0 npsAMON NEpIEHIUKYISIPHON bubnnorexka [JOK
IJI0CKOCTH https://m.eds00.ru/635c¢5087
29 Teopema o npsMoil neprneHAUKYIIPHON bubnuorexa [IOK
IIJIOCKOCTH https://m.edso00.ru/bd3745f8
30 Teopema o npsAMOil NepHIEHAUKYIAPHON bubnuoreka [IOK
IJIOCKOCTH https://m.eds00.ru/7d18834b
31 [lepneHuKymsp ¥ HAKIIOHHBIE: PACCTOSIHUE bubnnorexa [JOK

OT TOYKHU OO INIOCKOCTHU, paCCTOAHUC OT

https://m.edsoo.ru/33c477d3
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IPSIMOM A0 IIJIOCKOCTH

[lepnieHIuKyNsp U HAKIOHHBIE: PACCTOSTHUE

bu6mmoreka [IOK

32
oT TO‘-IIfI/I J10 IIJIOCKOCTH, PAaCCTOSIHUE OT https://m.edsoo.ru/66fefadd
MPSIMOM 10 TJIOCKOCTH
[lepneHuKymsp ¥ HAKIIOHHBIE: PACCTOSIHUE
33 oT iqui OyHJII())CKOCTI/I aCCTOSII)HI/Ie oT bubmmorexa [JOK
. a P https://m.edsoo.ru/a5b7b8e3
MPSAMOM A0 MIOCKOCTH
[lepneHquKynsp ¥ HAKIOHHBIE: PACCTOSIHUE
34 oT iOHKIi Oyl'[J'Il(:))CKOCTI/I aCCTO}I;)HI/Ie oT bubamorexa LOK
. a P https://m.edsoo.ru/dbee22bc
MPSAIMOM 0 MIIOCKOCTH
35 VYTIiabl B IPOCTPAHCTBE: YTOJI MEXAY MPAMOM bubnuorexa [JOK
U IUIOCKOCTBIO https://m.edso0.ru/6b61b2b4
36 JIByrpaHHBbIN yroJi, TMHEHHBIN yroi bubnuoreka [IOK
JBYTPAHHOI'O yria https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yIroJl, JMHEHHBIA Yroi bubnnorexka [JOK
JIBYTPaAHHOTI'O yIJia https://m.edsoo.ru/c7c777ed
38 [lepneHMKyISPHOCTD IJIOCKOCTEM: TPU3HAK bubnnorexka [JOK
MEePIEHANKYISIPHOCTH JBYX MIIOCKOCTEN https://m.edsoo.ru/ec3e2da3
39 [lepneHuKyYISIPHOCTD MJIOCKOCTEMN: TPU3HAK bubnunorexa [JOK
MEePIEHANKYISIPHOCTH JBYX MIIOCKOCTEN https://m.edsoo.ru/ed9e2a8e
40 IlepnieH UKYIAPHOCTD IJIOCKOCTEM: IPU3HAK bubnnorexka [JOK
MEPIIEHANKYISIPHOCTH JBYX IIIOCKOCTEN https://m.edsoo.ru/ba75dc57
41 Teopema o TpEX NMeprneHANKYIIpax bubmmorexa [OK
P P PHERIHIY AP https://m.edsoo.ru/e4972cdc
42 Teopema 0 TpEX MepreHANKYIIpax brbmmorexa [OK
P P PHERIHIY AP https://m.edsoo.ru/52188a7d
43 TeopeMa 0 TpEX nepHeHAUKYIIApax bubmmorexa LIOK

https://m.edso0.ru/9f246736
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KonrponsHas pabora mo remam
"IlepneHAUKYIAPHOCTD IPSIMBIX U

bubmuoreka [JOK

44 miockocteil" u "Yriabsl MeXAy NPSIMbIMU U https://m.edsoo.ru/5b971ef3
mIockocTsmMu"”
IToHsiTHIE MHOTOIPAaHHUKA, OCHOBHbBIE

45 3JIEMEHTBHl MHOTOI'PAaHHUKA, BBIITYKJIbIE U bubmumoreka [IOK
HEBBINYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKA https://m.edso0.ru/2d24e873
MHOTOTpaHHHUKA
[Ipu3ma: N-yrosipHas npu3Ma; rpaHu v

46 OCHOBAaHHMS IPU3MBI; IIPsIMast U HAKJIOHHAS bubnuorexa [JOK
IIpU3MbI; OOKOBasi U MOJIHASL IOBEPXHOCTh https://m.edso0.ru/b4ad63ad
MIPU3MBI

47 [Tapannenenunen, npsMOyTroJIbHBIN bubnnoreka [JOK
MapajuieenuIiel U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuna: N-yronbHas nupamuaa, TpaHu v

48 OCHOBaHHE MUPaMHM/JIbl; OOKOBas U MOJTHAs bubnuoreka [IOK
[IOBEPXHOCTh IMUPAMU/IbI; IIPABUIIbHAS U https://m.edsoo.ru/fblcd0a5
yced€HHAas MUpamMuIa
[IpaBuUNbHBIE MHOTOIPAHHUKU: TOHATHE
MPaBUILHOTO MHOTOIPAHHUKA; TpaBUIbHAS

49 Mpu3Ma U MpaBuiIbHAS MUPAMUJIA; bubmmorexa [JOK

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

MpaBWJIbHAs TPEYToJibHAsI MUpaMUAA U
MPaBUIILHBIN TETPAdIP; KyO
[Ipeacrasnenue o MpaBUIbHBIX

50 MHOTOTPaHHHUKAX: OKTa3/p, NOACKa Ip U bubnmorexa LIOK

https://m.edsoo.ru/a0fdd5bf

HKOCadIp.
CumMMeTpHs B MPOCTPAHCTBE: CUMMETPUS

51 OTHOCHUTEJIBHO TOYKH, TPSIMOM, TNIOCKOCTH. bubmmorexa LIOK

ONIEMEHTBI CUMMCTpPUU B ITUpaMUJAX,

https://m.edsoo.ru/b9e777d9
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Imapajijiejcnmicaax, rnmpaBUJIbHbIX
MHOI'OI'paHHHUKax

Brrunciaenue 31€eMEHTOB MHOT'OI'paHHUKOB:

bu6mmoreka [IOK

2
> pEOpa, MuaroHa u, yribl https://m.edsoo.ru/6cdbecef
[Tnomaas 60KOBOM MOBEPXHOCTH M MOTHOM
53 MOBEPXHOCTH MPSIMOM MPU3MBI, IIOIIAb bubnnoreka [HOK
OCHOBaHMH, TeopeMa 0 OOKOBOM https://m.edso00.ru/37d84157
MMOBEPXHOCTHU MPSMOU TIPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
54 MMOBEPXHOCTHU MPaBUILHON MUPAMUIBI, bubnuorexa [JOK
Teopema O IJIOMAIu OOKOBOM IMMOBEPXHOCTH https://m.edsoo.ru/5603e30b
yCeuEHHOM MUpaMHIbI
55 KonTponbhas pabota mo teme bubnuorexa [JOK
"MHuororpaHHuku" https://m.edso0.ru/a95f5c04
" bubnuotexa [JOK
IT
56 onsitie 06 00nEme https://m.edsoo.ru/7ad0020b
" bubnuotexa [JOK
S OnEm nHpavi b https://m.eds00.ru/235171b3
" bubnuotexa [JOK
58
OnEm nHpavi b https://m.edsoo.ru/f47dfefd
N bubmuorexa [JOK
59
OnEm nHpavi b https://m.eds00.ru/79¢10312
" bubnmnoreka [JOK
60 OOwEM MupaMu et https://m.edsoo.ru/2faadc3f
" bubnmoreka [JOK
61 06
DEM TIPUSMBL https://m.eds00.ru/79853608
62 OOBEM TTPU3MBI bubmorexa [JOK

https://m.edsoo.ru/1e053890
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bubmuorexa [JOK

63 OO0nBé 1
DEM [IPUSMBL https://m.edsoo.ru/482d3f51
KonTponbhas pabota no teme "O0bEMBI bubnmoreka [JOK
64 1
MHOTOI'PaHHUKOB" https://m.edso00.ru/28a6573c
[ToBTOpEeHME, 0600IIEHNE CHCTEMATH3AIIHS
65 snanuii. [locTpoenne ceuenmuii B 1 buGnnorexa LIOK
' P https://m.edsoo.ru/098bedad
MHOTOTPaHHHUKE
[ToBTOpEeHME, 0000IIEHNE CUCTEMATH3AITUS
3HaHUU. BplUKCIIEHNE PACCTOSHUM: MEXAY
66 ByMs TOYKaMH, OT TOYKH JI0 IPSIMOIA, OT 1 Bubmorexa ITOK
ABY ’ A0 TP ’ https://m.edso00.ru/f7792ba9
TOYKH JI0 THIOCKOCTH, MEXKTY
CKPEIIMBAOIIUMUCS TIPSIMBIMU
bu6mmorexa [IOK
7 n 1
6 TOroBas KOHTPOILHas padoTa https://m.edsoo.ru/b9146bc0
[ToBTOpenue, 0600IIEHNE CUCTEMAaTH3AITUs
3HaHUU. BelunucieHne yrioB: Mexay
68 CKPELINBAIOIINMHUCA IPAMBIMH, MEX]T 1 Brbmmozexa [IOK
P . P ’ Y https://m.eds00.ru/56765e8b
MPSIMOM U TUIOCKOCTBIO, IBYTPAHHBIX YTIIOB,
YTJI0B MEXAY TUIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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11 KJIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
undposbIie
Ne n/m Tema ypoka KonTpoabubie IIpakTuueckue p
Bceero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl

1 Cdepa u map: eHTp, paanyc, AuameTp; 1 bubnmnoreka HOK
TJIOIA b TTOBEPXHOCTH ChEephI https://m.edsoo.ru/0341bc2b
BsanmHuoe pacrionosxenue chepsl u

bubnunoreka LIOK
2 TUIOCKOCTH; KacaTelbHas INIOCKOCTh K 1
https://m.edsoo.ru/bed12a43
cthepe; miomaas chepsl

3 N3o6paxkenue cdepsl, mapa Ha MIOCKOCTH. 1 bubnnoreka [JOK
CeueHnus mapa https://m.edso0.ru/bc15f7f2
[{unuHapuyeckas MOBEPXHOCTb,

4 00pa3yromue MUJINHIPUIECKOM 1 bubnnorexa [JOK
MOBEPXHOCTH, OCh LWJIMHIPUYECKOMN https://m.edsoo.ru/6054b8cl
MTOBEPXHOCTH
[unuaap: ocHOBaHUS U OOKOBast

5 MOBEPXHOCTh, 00pa3yromas U OCh; IIIOIIAIb 1 bubmmorexa [TOK

p . ’ pu Yo ’ https://m.eds00.ru/188f6216
OOKOBOH U MOJTHON OBEPXHOCTH
N300paxenne NUINHIPA HA TIOCKOCTH.

6 Pa3Béprka nununapa. CedeHus HUIMHIpA 1 bubmmnoreka HOK
(MI0CKOCTHI0, MapaIeIbHON WIIN https://m.edsoo.ru/016e25eb
MEPIECHIUKYIIPHOU OCH IIUIUHAPA)

Konwnueckas moBepXxHOCTh, 00pa3yrolue
7 KOHUYECKOU HOBerHOCTI/I OCBp 1/1}1;}: [ITHA 1 Bubmmorexa [IOK
) P ’ P https://m.eds00.ru/c94ba09b
KOHUYECKOU TOBEPXHOCTHU
8 Konyc: ocHOBaHME U BepIITUHA, 1 bubmmoreka [JOK
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o0pa3yromias U 0Ch; IJIOMAAb OOKOBOM U
MIOJTHOHM TTOBEPXHOCTH

https://m.edso0.ru/897dd3b2

Yceu€HHBIN KOHYC: 00pa3yoire 1 BBICOTA,

bu6numoreka [IOK

9
OCHOBaHHUA U OOKOBast MOBEPXHOCTD https://m.edsoo.ru/1468bab3
N306paxeHne KoHyca Ha MIIOCKOCTH.

10 Pa3eéprka konyca. CeueHust KoHyca bubnmnoreka HOK
(TUTOCKOCTBIO, MapauIeIbHONW OCHOBAHUIO, U https://m.edsoo.ru/Obdelbe8
TUIOCKOCTBIO, IIPOXOJISIIEH Yepe3 BEPIIUHY)

KoMOuHamust Ten BparieHus u bubnunoreka LIOK

11
MHOTOTPAaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHHK, OIMCaHHBIN OKOJIO chephl;

12 cdepa, BcaHHast B MHOTOTPAaHHUK HJIH B bubmmorexa [JOK

pa, P https://m.eds00.ru/0b136158
TEJIO BpallleHus

13 [Tonsatue 06 00bEMe. OCHOBHBIC CBOMCTBA bubnuoreka [{OK

00BEMOB TN https://m.edso00.ru/26a03fb7
N bubnuoreka [{OK
14
O6beM LHHHApa, KoHyca https://m.eds00.ru/5513d87b
N bubnuoreka [{OK
1
> OObEM wiapa i oAz chepe! https://m.edsoo.ru/d189bde2
[TonoOHbIe TeNa B MPOCTPAHCTBE.
16 COOTHOIIICHHUS MEXTY TUIOMIAISTMH bubmorexa HOK
. %,Iy tas https://m.edsoo.ru/810cfleb
MOBEPXHOCTEN, 00bEMaMHU MOJOOHBIX TEI

17 KonTtponsHas pabora no temam "Terna bubmuortexa [IOK
BpaieHus" u "O6beMbl Ten" https://m.edsoo.ru/4a33a8ab

18 BexTop Ha MI0CKOCTH U B MPOCTPAHCTBE bubmorexa [IOK

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

19 CrnosxeHue ¥ BBIYUTaHHE BEKTOPOB bubmorexa HOK

https://m.edsoo0.ru/23f4f089



https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089

bubnunorexa LIOK

20 vy
MITOMEHHE BEKTOopd Ha THENo https://m.edsoo.ru/dee379eb
Pasnosxenue BekTopa mo Tpém
21 HEKOMIUTaHapHBIM BekTopaM. [1paBuiio bubmmorexa [JOK
P pam. 11p https://m.edsoo.ru/a28fd74e
napasuiesenumneia
Pemenune 3amad, CBSI3aHHBIX C
22 MPUMEHEHUEM MPABUJI ACUCTBUH C bubmmorexa [JOK
P P https://m.eds00.ru/5a827900
BEKTOpaMHU
93 KoopannaTHO-BEeKTOpHBIN METO/ NPU bubnnoreka [JOK
pEeLIEHNN TEOMETPUYECKUX 3a1a4 https://m.edsoo.ru/d3alfe30
[IpsiMmoyronbHas cucTeMa KOOpPAUHAT B
24 i pOCT Z_II;CTBG Koopaunatst BI;IllcTo a bubmorexa HOK
pOcTP . ’ PA pa- https://m.edsoo.ru/48db7058
[Ipocreiimue 3a1a4u B KOOPAUHATAX
o5 VYron mexnay Bektopamu. CKasipHOE bubmmoreka [JOK
IIPOU3BEJCHNUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruucnenue yrioB Mex1y NpsiMbIMUA U bubnnorexa [JOK
IJIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
97 KonrtponbHas padora no reme "Bekrops! u bubmuoteka [IOK
KOOpJMHATHI B IPOCTpaHCTBE" https://m.edsoo.ru/77c22fc5
[ToBTOpenue, 06001IeHUE U
28 cucreMarusanus 3HaHuil. OCHOBHbIE bubmuoreka [IOK
¢burypsl, GpaxTsl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPHUH
[ToBTOpenwme, 0600IIEHNE 1
29 cucreMartusalus 3Hanuii. OCHOBHbIE bubnuotexa [JOK
burypsl, GpaxThl, TEOpEMBI Kypca https://m.eds00.ru/078cd184
TUTAHUMETPHUH
30 [ToBTOpeHME, 0000MIECHUE 1 bu6mmroreka [JOK



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

CHUCTEMAaTHU3aMs 3HAHUNA. 3a1aqu
MJIAHUMETPUHU ¥ METOJIBI KX PEIICHUS

https://m.edsoo.ru/7491efe0

[ToBTOpeHnue, 0600IICHNE U
31 cucreMarTu3sanus 3HAHUH. 3a11aq1/1
MJIAHUMCETPHUU U MCTOABI UX PCIICHHUA

[ToBTOpEeHME, 0000IICHUE U
cucreMarusanus 3Hanuii. OCHOBHEIE

32
burypsl, GpaxTsl, TEOPEMBI Kypca
CTepEOMETPUH
33 Wrorosas koHTpOJIBbHAS paboTa
34 IToBTOpEHHE, 0000IICHUE 1

cUCTeMaTHU3alus 3HAaHUN

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

34

bu6nmoreka [IOK
https://m.edsoo.ru/4dffdag7

bu6nmoreka [IOK
https://m.edsoo.ru/74b2ad91

bubnuoreka [{OK
https://m.edsoo.ru/ec24dfc2

bubnuoreka [{OK
https://m.edsoo.ru/f465d10e



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

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBIE pPe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsIeMOro .
o0pa3oBaTe/IbHON MPOrPaMMBbI CpeiHero o01ero 00pasoBanus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, NPsMasi, INIOCKOCTb
25 [IpuMeHTh aKCMOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX IIPHU PELICHUU
' reOMETPHUECKUX 3a]a4
- OmnepupoBaTh MNOHATUSAMM: MAPAJVIETBHOCTh U MEPHEHIUKYIIPHOCTD
' MPSIMBIX U IJIOCKOCTEN
24 KnaccuduuupoBaTh B3auMHOE pacloioXeHUE MPSIMBIX M IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: JBYTPAHHBIN yrojl, TPaHU JBYI'PAHHOTO YIJia,
7.5 peOpo ABYrpaHHOIO yria, JMHEWHBINH yroil ABYTPaHHOIO yIJia, FpajaycHas
Mepa JBYTpaHHOIo yria
26 OmnepupoBarh MOHSATHUSMH: MHOTOTPAaHHHK, BBITYKJIBIH M HEBBITYKIBIH
' MHOTOI'PaHHUK, 3JIEMEHTHl MHOTOTPaHHUKA, IIPAaBUIIbHBIA MHOTOI'paHHHUK
27 Pacnio3HaBaTh OCHOBHBIE BMJIbI MHOTOTPAHHUKOB (IMpaMuAa, MpU3MA,
' MPSIMOYTOJIBHBIN TTapajuieNenumne, Kyo)
KnaccupunupoBare  MHOTOTpaHHMKH, BbIOMpas  OCHOBaHUS  JJIs
- kinaccuukanuu  (BBIMYKJIBIE WM HEBBITYKJIblE  MHOTOI'PAaHHHKH,
' MpaBUJIbHBIE MHOTOTPAHHUKH, TPSIMBIE ¥  HAKJIOHHBIE TIPU3MBL,
napasiesIenune bl)
- OnepupoBatb MOHSATUSAMU: ceKymas IJIOCKOCT, ceueHue
' MHOTOI'PaHHHUKOB
210 OOBACHATH  NPUHIMIIBI  TOCTPOCHUS  CEYEHWH  MHOTOIPAaHHHKOB,
' HCIIOJIb3YSl METOJ] CJIEZ0B
Crpouth ce4eHUs MHOTOTPAHHUKOB METOIOM CJEJO0B, BBINOJIHATh
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:
BHJI CBEpPXY, COOKY, CHU3Y
7.12 Pemate 3amaun Ha HaAXOXJACHUE TEOMETPUYECKUX BEIMYMH MO o0pa3iam




7.13

7.14

WM aJIroputMam, IMPUMCHASA HW3BECTHBIC AHAJTIUTHUYCCKUC MCETOAbI IIpH
peliCeHUKM CTAaHAAPTHBIX MATCMATUYCCKHUX 3aJad Ha BbIYHCIICHHUC
paCCTOHHI/Iﬁ MCXKAY ABYMA TOYKAMH, OT TOYKH OO HpHMOﬁ, OT TOYKH OO0

IIOCKOCTH, MCKAY CKPCIIUBAOIIUMHUCS MTPAMBIMUA

Pemrate 3aa4i Ha HAXOKACHUC I'COMCTPHUYCCKUX BCIUYHH 110 o6pa3uaM
WK aJiropurMam, IMPUMCHASA HU3BECTHBIC AHAJIUTHUYCCKHUE MCETOAbI IIpH
PCIICHUM CTAHAAPTHBIX MATCMATHYCCKUX 3aJla4 Ha BBIYUCIICHUC YIJIOB
MCXKAY CKPCIIHUBAIOMIMMUCA IIPAMBIMH, MCKIY pr[MOﬁ Hn IINIIOCKOCTBIO,

MCXKAY IJIIOCKOCTAMHU, IBYI'PAHHBIX YI'JIOB

Boruucisate 00bEMBI M IUIOIIAIM  TIOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpusma, nupamMuaa) ¢ npuMeHeHrueM GopMyIl, BHIYUCISATh COOTHOIICHUS
MEXKITY IIOIIAAsIMU MMOBEPXHOCTEM, 00bEMamMu 10T00HBIX

MHOI'OI'paHHUKOB

7.15

7.16

OHepI/IpOBaTB MNOHATHUAMHA: CUMMCTPUA B IMPOCTPAHCTBC, LHCHTP, OCb U

IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh M TUIOCKOCTH CHMMETPUHU (PUTYPHI
W3BnekaTb, mpeoOpa3oBbIBaTh U HMHTEPIPETUPOBATh HHPOPMALHUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UIypax, MpeACTaBICHHYIO Ha

yepTekax U pUCcyHKax

7.17

HpI/IMeHHTB TreOMCTPHUICCKUC (1)8.KTI:>I IJI peHICHUA CTECPCOMETPUUCCKUX
3aaa4, MpearnojJararommx HECKOJbKO HIaroB pCmicHUs, €CJIN YCIOBUA

NPUMCHCHUS 3aJIaHbI B SIBHOU (bopMe

7.18

7.19

[IpuMeHATH mpocTEWIIMe MPOrpaMMHBIE CPEICTBA U DIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHCTEMBI IIPH PELICHUN CTEPEOMETPUUECKUX 3a]1a4
[IpuBOIUTE MpHUMEpPBI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPHUPOJAE U

JKU3HH, paClIO3HABATH MPOABJICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBC

7.20

[TpuMeHsATH MOTydYeHHbIE 3HAHUSI HAa IPAKTHUKE: aHAIM3UPOBATh PealbHbIe
CHUTyallul W TIPUMEHSTHh H3y4YCHHBIE TIOHATUS B TIPOIlECCe MOWCKa
pereHus MaTeMaTHYECKU copMyIupOBaHHON pooIeMBl,
MOJISIUPOBATh peajibHbIe CUTYallMM Ha SI3bIKE TEOMETPHH, MCCIIE0BAThH
MIOCTPOEHHBIE MOJIENH C HCIIOJIb30BAaHHEM T€OMETPUYECKUX TOHATHH U
TEOpeM, almapara aiareopsl, pelaTh NPaKTUUECKUE 3aJjaul, CBA3aHHBIE C

HaxXOXJACHUCM I'COMCTPHUICCKUX BCINYNH




11 KIIACC

Kon IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NPOBePsIEMOro .
00pa3oBaTe/IbHO NMPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBaTh NOHATUSIMH: UIMHIPUUYECKAs TOBEPXHOCTh, 00pa3yromue
6.1 WIMHAPUYECKOW TMOBEPXHOCTH, LIMIMHIpP, KOHUYECKas IMOBEPXHOCTb,
' oOpa3yromue KOHHYECKOH  IMOBEPXHOCTHU, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaieHus (LUINHAP, KOHYC, cdepa u map)
6.3 OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHUs
6.4 KiaccudumupoBars B3aUMHOE pacmoioKeHHE cPephl U TIOCKOCTH
OnepupoBaTh MOHITUSIMHU: IIAPOBOW CETMEHT, OCHOBAaHHUE CETMEHTa,
6.5 BBICOTAa CETMEHTA, IIAPOBOW CIIOW, OCHOBAHWE IIAPOBOTO CIIOSI, BHICOTA
[IApOBOTO CJI0S, IIIAPOBOM CEKTOP
6.6 Bbrancnsate 00bEMBI M MIIOIIATM TOBEPXHOCTEH TeN BpallCHHS,
' TE€OMETPUYECKUX TeJI C PUMEHEHUEM (HOpMyIT
OnepupoBaTh MOHATHSIMH: MHOTOTPaHHHK, BIHCAaHHBIM B cdepy u
6.7 OINMCAHHBII OKOJIO cdepbl, cepa, BIUCAHHAS B MHOIMOTPAHHUK WIN TEJI0
BpallleHus
68 BbUHCHSATE COOTHOIICHHS MEXIy IUIOMIAIMU TOBEPXHOCTEH W
' 00BbEMaMHU TOJOOHBIX TEIT
6.9 N300pakaTh n3ydaemble QUTYPHI OT PYKH U C MPUMEHEHUEM IPOCTHIX
' 4epTEKHBIX UHCTPYMEHTOB
BeImonHATh (BBIHOCHBIC) IUIOCKHE YEPTEXKU U3 PUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BHI CBEpPXY, COOKYy, CHH3Y; CTPOUTH CEUCHHS Tl
BpallleHUs
W3Brekatb, WHTEPIPETUPOBATH M TPe0Opa3OBbIBaTh WH(GOPMAILIUIO O
6.11 MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UIypax, MPEJICTaBICHHYI Ha
YepTekax U pUCYHKaX
[TpumeHsITh TeOMeTpUUYecKrue (PAKThI AJISl PEHICHHUS] CTEPEOMETPUICCKIX
6.12 3aj1a4, MPEIIONaraloliX HECKOJIbKO MIaroB PEIICHUS, €CIU YCIOBHS
MPUMEHEHHUS 3aJlaHbl B IBHOU (hopMme
6.13 OrnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE




6.14

BreimonaaTs ,Z[GI\/'ICTBI/ISI CJIOKCHUSA BCKTOPOB, BBIYUTAHUSA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCIIO, OGT:SICHSITB, KakKMMH CBOMCTBaMH OHH

o0J1amaroT

6.15

HpI/IMerlTb IIpaBUJIO apaJlICICIIUIICaAa IIPHU CIIOKECHUKU BEKTOPOB

6.16

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

KOJUIMHCAPHBIC 1 KOMIIJIAHAPHBIC BCKTOPLI

6.17

Haxoauth cyMMy BEKTOpOB M IPOU3BENECHUE BEKTOpa Ha YMCIO, yroi
MEXJly BEKTOpaMH, CKaJIIpHOE IIPOU3BE/ICHUE, PACKIIAIbIBaTh BEKTOP 110

ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

3a,HaBaTB IIJIOCKOCTh YPABHCHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

6.20

Pemarsn HpOCTefIHII/Ie rCOMCTPHUUCCKUC 3aJa4d Ha JIIPHUMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O METOa

Pemars 3aJadd Ha A0Ka3aTCIbCTBO MATCMATHYCCKHUX OTHOIIICHUH H
HaXO0XIACHUC I'COMCTPUYCCKUX BCIUMYHH II0 06pa3uaM WK aJITOPpUTMaM,
MMPpUMCHAA HU3BCCTHBIC METObI npu PEIICHUA CTaHJAPTHBIX

MaTEMaTHYCCKUX 3a1a4

6.21

IIpuMeHATh mpocTEHIIME NPOrPAMMHBIE CPEICTBA M DIEKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3a/1a1

6.22

IIpuBOAUTE NMpUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U

JKU3HHU, paCllO3HABATDH IPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IpuMeHsATh TOJIydeHHbIE 3HAHHUA Ha MpaKTHKE: aHaJIU3UpOBaTh
peasibHble CUTYyallUd U TPUMEHSATh H3y4YEHHbIE TOHATHSA B IIpoOIEcce
MOKCKAa pEIIeHUs MaTeMaTU4ecKu C(HOPMYIUPOBAHHON MpOOIEMBI,
MOJIEJTMPOBaTh pealibHble CUTYAllUd Ha S3bIKE T€OMETPUH, HCCIIEI0BaTh
IIOCTPOCHHBIE MOJENIN C UCIOJIb30BAHUEM T'€OMETPUUYECKUX IMOHATHHI U
TeopeM, amnmnapara aareopsl, pemaTh NpakTUYeCKHe 3aaul, CBSI3aHHBIE C

HaXO0XIACHUEM I'€COMCTPHICCKUX BEJINYHNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

7.1

1.2

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUSA

I'eomerpus

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

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

B3aumHoe  pacrnosokeHue OpsAMBIX B IPOCTPAHCTBE:  IE€PECEKAIOLIUECs,
napajuiefibHble M CKpeluBarommecs mnpsimeie. [lapamiensHOCTh MPSMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: IapajyielIbHbIE MpsIMble B  IMPOCTPAHCTBE,
NapajuieTbHOCTh TPEX MPSIMBIX, MAPAICIBHOCTh MPSAMON M IIIOCKOCTU. YTJBI C
COHAIIPABJICHHBIMU CTOPOHAaMH, Yrojll MEXAY MpsMBIMM B IPOCTPAHCTBE.
[TapanmiensHOCTh MIOCKOCTEH: MapauieNbHbIe MJIOCKOCTH, CBOWCTBA MapalieNbHbIX
iockoctei. Ilpocreiimme mpocTpaHCTBEHHBIE (UTYpPHI HA IUIOCKOCTH: TETpadp,

KY6, napajijieJICnmIic [, IOCTpOCHUE Ce4YeHUI

7.3

7.4

[lepneHUKYISIPHOCTE NPSIMOM M IUIOCKOCTH: NEPHEHAMKYJSAPHBIE IIPSMBIE B
[IPOCTPAHCTBE, MIPSAMBIE MapAJIJICIbHBIE U EPIIEHIUKYIISPHBIE K INIOCKOCTH, IIPU3HAK
NEPNEHANKYJISIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O NMPSAMON MEPIEHIUKYIISIPHON
IJIOCKOCTH. YTJIBl B IIPOCTPAHCTBE: YIrOl MEXAYy IMpsAMOM H IUIOCKOCTBIO,
JBYI'PaHHBIA yroOJI, JIMHEHHBIM Yroja nAByrpaHHoro yria. IlepneHaukynsap u
HAKJIOHHBIC: PACCTOSHHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHHUE OT IPSAMOM 10
IJIOCKOCTH, MPOEKIHsI (PUTyphl Ha IUIOCKOCTh. [lepneHAuKyIsIpHOCTh MIIOCKOCTEH:
NPU3HAK  [EPIEHIUKYISAPHOCTH  ABYX  Iulockocted. Teopema o  Tpéx
NEPHEHANKYIIApax

[loHsiTHE MHOTOIpAaHHMKA, OCHOBHBIE 3JIEMEHTBl MHOTOIPDAaHHHKA, BBITYKJIbIE H
HEBBIIIYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHororpaHHuka. I[Ipusma: Nn-yroibHas
npu3Ma, TpaHU M OCHOBAaHMS MPU3MBI, IpsAMas U HAKJIOHHas MpPU3MbI, OOKOBas U
IIOJIHAs TOBEPXHOCTH Npu3Msbl. [lapauienenure, npsAMOYroJIbHBIN [1apauIeICIIUIIE
u ero corctia. [Impamuaa: N-yrogpHast nupamuia, TpaHd U1 OCHOBaHUE MMHPAMU/IBI,
OOKOBas M IMOJIHAS MMOBEPXHOCTh MUPAMUIBI, IPABUIbHASL M yCEUEHHAS MUPAMUIA.
OneMeHTsl NpHU3Mbl W nHUpaMuibl. lIpaBHibHBIE MHOTOTpaHHUKH: IIOHATHE
[IPaBUJILHOTO MHOIOIPAaHHUKA, IpaBUJIbHAs IpU3Ma U IpaBWIbHAs IUpaMUIa,

MpaBWJIbHAsA TPEyrojibHas MUpaMUAa U MPaBHIbHBIN TeTpasrap, Kyo. [Ipenacrasnenue




7.5

7.6

1.7

O MpPaBWIBHBIX MHOTOTPaHHMKAaX: OKTa’Jp, AOJEKa’aAp u ukocayapyrue CeueHus

IMPU3MBbI 1 TUPAMUBI

CummeTpuss B TPOCTPAHCTBE: CHMMETPHUSI OTHOCUTEIBHO TOYKH, IPSAMO,
IUIOCKOCTH. DJIEMEHTBI CUMMETPUH B MMUPAMUJIAX, NApaJuICICIUIIEIaX, TPABUIBHBIX

MHOTI'OIrpaHHHUKax

BbluniciieHue 351eMEHTOB MHOTOTPAaHHMKOB: pEOpa, auaroHanu, yrisl. Ilimomans
OOKOBOM IOBEPXHOCTH W IIOJHOMH IIOBEPXHOCTH TNPSAMOHW IpPHU3MBI, IUIOLIA/b
OCHOBaHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTH MpsiMO mpu3Mbl. [1omans 60koBoi
IIOBEPXHOCTU M IIOBEPXHOCTH IPABWIBHOM INUpaMHIbl, TEOpeMa O IUIOIIALU

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

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

00BpEMaMU ITOTOOHBIX TEN

11 KIIACC

Kon
6

6.1

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

I'eomerpus

[unuaapuyeckasi MOBEPXHOCTb, 00pa3yroIie HUINHAPUIECKONH MTOBEPXHOCTH, OCh
IWIMHIPUYECKON TOBEepXHOCTH. [MmuHAp: OCHOBaHWS W OOKOBas MOBEPXHOCTb,

o0pa3ymolas 1 ocb, TUIOIIalb OOKOBOH U MOJTHON MOBEPXHOCTH

6.2

6.3

6.4

Konnueckas moBepXHOCTh, 00pa3yrolme KOHUYECKON MOBEPXHOCTH, OCh M BEPIIINHA
KOHUYeckoi moBepxHocTH. KoHyc: ocHOBaHME M BeplnHa, oOpasyromias U OcCh,
ionaab OOKOBOM M TIOTHOM TMOBEPXHOCTH. YCEUEHHBIN KOHYC: oOpasyromiue u

BBICOTA, OCHOBAaHUs U OOKOBAasi IOBEPXHOCTh

Cdepa u map: ueHTp, paauyc, IMaMmerp, oAb MOBEPXHOCTH cdepbl. B3aumHoe
pacrioyio’keHue cepbl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, IUIomaib
cdepbl

N3006paxenue Ten BpalleHUs Ha MII0CKOCTH. Pa3BépTka HUIMHApPa U KOHYCa

6.5

KomOunanmu Ten BpamieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTPAaHHUK, OIHMCAHHBINA

okoJio cdepsl, chepa, BiMCaHHAST B MHOTOTPAHHHK, WJIH TEJIO BPAIICHUS

6.6

[Tonstue 06 oOBEMe. OCHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO TapayuieNienunena u ciaenctBus w3 He€. OO0bEM IIMHApA,

KoHyca. O0bEM 1mapa u miomaab chepsl

6.7

[Tomobuple Tema B mpocTtpaHcTBE. COOTHONICHHS  MEXKIY — IUIOIMIAISIMHU

MOBEPXHOCTEH, 00hEMAMH MOAOOHBIX TET

6.8

Ceuenust nunuHApa (MapajuleIbHO U NEPIEHIUKYJISIPHO OCH), CEUEHUS KOHYca

(mapanenbHOE OCHOBAHUIO U MPOXOASIILEE YEPE3 BEPIINHY), CEUEHHUS LIapa




6.9

6.10

Bexktop Ha miockocty W B mpocTpaHcTBe. CII0)KEHHE M BBIUMTAHUE BEKTOPOB.
YMHO)€eHue BekTopa Ha uucio. Pa3noxeHune BeKTopa 1o TPEM HEKOMIUIAHAPHBIM
BekTopaMm. IlpaBuno mnapamienenunena. PemeHune 3amad, CBA3aHHBIX €

MIPUMEHEHHUEM MTPaBWII JEHCTBHI ¢ BEKTOpaMH

[IpsimoyronbHasi cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopamHatbl BeKTOpa.
[Ipocreiimue 3amadyd B KOOpAMHATAX. YTod MeXay Bekropamu. CkainspHoe
MPOU3BE/ICHUE BEKTOPOB. BhluucieHue yriioB Mexay NpPSIMbIMU U IUIOCKOCTSIMH.

KoopanHaTHO-BEKTOPHBIN METOJ IIPU PELIEHUHA F€OMETPUUYECKUX 3a1a4




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

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpamMMbl CpeHero 0011ero
oOpa3oBaHus

Bnanenne wmeronamu J0Ka3aTenbCcTB, AITOPUTMaMHU pELIEHHs 3a/ad;
yMmeHue (opMynupoBaTh U ONEPUPOBATH MOHATUSAMHU: ONpEACICHHUE,
aKkcuoMa, Teopema, CIeJCTBUE, CBOMCTBO, IpPU3HAK, [OKa3aTeibCTBO,
paBHOCHIIbHBIE (DOPMYITUPOBKH; MPUMEHATh HX; yMEHHE (OpPMYIHpOBATh
o0paTHOE W NPOTHUBONIOIOXKHOE YTBEpPXKJIEHHUE, MPUBOAUTH HPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJIb30BaTh METOJl MAaTeMaTU4YEeCKOW WHIYKIUU;
IIPOBOJIUTH JOKa3aTeIbHbIE PACCY)KICHMS IIPU PELICHUHU 3a/ay, OLICHUBATh
JOTMYECKYI0  IPaBWIBHOCTh  PACCYKICHHUM; yMEHUE  OIEepUpOBaTh
MOHATUSAMHU: MHOXKECTBO, IOJMHOXKECTBO, ONEPALUU HaJl MHOXKECTBaMH;
YMEHHE UCNOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar Jisl ONUCaHus
pEeaJIbHBIX MPOLIECCOB U SIBJICHUM M IIPU PELIEHUM 3aJad, B TOM YHCIE U3
JIpYTUX Y4eOHBIX MPEIMETOB; YMEHHME OIEepUpPOBATh MOHATUSAMU: Tpad,
CBSI3HBIA rpad, nepeBo, IUKI, rpad Ha IJIOCKOCTH; YMEHHE 3a7aBaTh U
ONMMCHIBaTh Tpadbl Pa3NIUYHBIMU CIIOCOOAMH; HCIOJB30BaTh rpadbl mpu

peUICHUHN 3a1a1

YMeHue omnepupoBaTh MOHATUSAMH: HATypajlbHOE YMCIO, ILEJI0e YHCIIO,
CTETIeHb C LEJBIM IMOKa3aTelieM, KOPeHb HaTypalbHOH CTENEeHH, CTETEHb C
palnMoHalbHBIM [OKa3aTeeM, CTeNEeHb C JICHCTBUTENBHBIM IOKa3aTeleM,
norapudM dYHCIA, CHHYC, KOCHHYC W TaHTEHC MpPOU3BOJILHOTO YHCIA,
OCTaTOK MO MOJYJI0, palMOHAJIBHOE YHWCIIO, WpPpAlMOHAIBHOE YHCIIO,
MHOXKECTBa HATYpPaIbHBIX, IEJIbIX, PAIMOHAIBHBIX, JIEHCTBUTEIHHBIX
YHCeN;, YMEHUE MCIIONb30BaTh MPU3HAKU JAETMMOCTH, HAMMEHBIINN OO
JeTUTeTh W HaWMEHbIIee oOlee KpaTHOe, anroput™M EBkimma mpu
pelIeHNH 3a]a4; 3HAKOMCTBO C Pa3IMYHBIMHU MO3UIMOHHBIMH CHCTEMAaMU
CUMCIICHUS; YMEHUE BHITIOIHATH BHIYUCICHNAE 3HAYCHUN U TIPEOOpa3OBaHUS
BBIPQKEHUI €O CTeNeHsAMH U Jorapupmamu, npeodpa3zoBaHus IPOOHO-
pallMOHAIBHBIX ~ BBIPAKCHWH;  YMEHHE  ONEpPHPOBATh  IMOHATHIMH:
MOCTIeIOBAaTeNbHOCTh, apu(MeTHUecKkass mporpeccusi, TeoOMeTpHUYecKas

nporpeccusi, OCCKOHEYHO YOBIBAalOIasi T€OMETPUYECKash IPOTPECCHs;




YMEHHUE 337aBaTh IOCIEN0BAaTEIbHOCTH, B TOM YHCJIE C IOMOIIBIO
PEKYpPpPEHTHBIX (OPMYIT; YMEHHUE ONEPHUPOBATH MOHATHAMH: KOMILICKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YMCIA, MOJYJIb U apryMeHT
KOMIUIEKCHOTO ~ 4YMcia,  (GopMa  3alUCH  KOMIUIGKCHBIX — YHCEN
(reomeTpuyeckas, TpUIOHOMETpUYecKas U anredpamdeckas); yMeTb
MPOU3BOIUTH APUPMETHUECKHUE JCHCTBHS C KOMIUICKCHBIMH YHUCIIAMH;
IPUBOAUTH MPUMEPHI UCIIOJIB30BAHUS KOMIUIEKCHBIX YHCENl; ONEpUpOBaTh
HNOHATHSIMM:  MaTpuuma 2X2  u 3x3, onpeaenuTeslb  MaTpULbL,

FCOMCTpI/I‘IeCKI/Iﬁ CMBICJI OIIPpCACIINTCIIA

YMeHue onepupoBaTh IOHATHAMU: PpALUOHAIbHBIE, HPPALUOHAJIbHBIC,
[I0Ka3aTejabHble, CTENEHHBIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YPaBHEHUS U HEPABEHCTBA, UX CUCTEMbI; YMEHUE ONIEPUPOBATH OHATHIMMU:
TOXKIECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHMEe, ypaBHEHHE, HEPaBEHCTBO,
CUCTEMAa YypPaBHEHUH W HEPABEHCTB, pPaBHOCWIBHOCTb ypaBHEHUH,
HEPAaBEHCTB M CHUCTEM; YMEHHME pellaTb ypaBHEHUS, HEPABEHCTBA U
CUCTEMBl C IIOMOIIBIO PA3JIMYHBIX IPUEMOB; peularb ypaBHEHUS,
HEpPAaBEHCTBA M CHUCTEMBl C IapaMETpPOM; MPHUMEHSTb YpPaBHEHHS,
HEPaBEHCTBA, UX CUCTEMBI JJIs PEUICHUS MaTEMaTUYECKUX 3a/1a4 U 3aJ1a4 U3

pa3IMYHbIX 00JacTel HayKH U peasibHOM KU3HU

YMeHue onepupoBaTb MOHATHSAMH: (PYyHKUHSA, UYETHOCTh (YHKIUW,
NEPUOUYHOCTh (YHKIMH, OrPAaHMYEHHOCTh (YHKIMHM, MOHOTOHHOCTb
(GyHKIMHM, 3KCTpeMyM (yHKUIMH, HauOosbllee M HaUMEHbIIEe 3HAYECHUS
(GyHKIMN Ha MPOMEXYTKE, HelpepblBHAs (DYHKIMSA, aCUMITOTHI rpaduka
GbyHKIMM, TiepBas U BTOpas MPOU3BOAHAA (YHKIUH, F€OMETPUUYECKUN U
¢u3nyeckuif  CMBICI  MPOU3BOJHON, TepBOOOpa3Has, ONpeAeIEHHbIN
UHTErpaj; yMEHHE HaXOJUTh ACHMIITOTHI Trpaduka (GYHKIUH; YMEHHUE
BBIYHCIIATH IPOU3BOJHBIE CYMMBI, IPOU3BENEHNUS, YACTHOTO U KOMITO3ULIUU
GbyHKIM, HAXOAUTH YpaBHEHHUE KacaTeIbHOU K rpaduKy (PyHKIUN; yMEHUE
HaXOJUTh MPOU3BOAHBIE AIEMEHTAPHBIX (YHKLUH; YMEHHE HCIIOJIb30BaTh
MPOU3BOJIHYIO JJISi UCCJIENOBaHMS (YHKIHMM, HaXOIuTh HauOoNbIIUE U
HaUMEHbIINE 3HAYeHHs (QYHKIUHA; CTPOUTh TpadUKHM MHOTOUIEHOB C
WCIIOJIb30BAHUEM  allllapaTa MaTeMaTH4eCKOrO0 AaHalu3a; I[PUMEHATh
IIPOU3BOJHYIO JUIsl HaXOXACHUSI HAWIYYILEro pelIeHUs] B MPHUKIAIHBIX, B
TOM YHCJIE COL[MAIbHO-?)KOHOMMUYECKMX U (U3NYECKUX 33a/1a4ax; HaXOIUTh
IUIOIAAN U 00BEMBI (UTY C MOMOUIBIO MHTETpajia; MPUBOIAUTH MPUMEPHI

MaTeMaTUYeCKOr0 MOJEIMPOBAHUS C TOMOIIBI0 AuddepeHITnaTbHbIX




ypaBHEHUH

YMeHue ornepupoBaTh NOHATHAMU: rpaduk GYyHKIHUU, 0OpaTHAs (PyHKITUS,
KOMNO3ULMsl (YHKIMNA, JUHEHHass (QYHKIUSA, KBaJpaTuyHas QyHKIUS,
pauMoHanbHas (DyHKIMS, CTeNeHHas (QYHKUUSA, TPUTOHOMETPUYECKUE
¢byHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHE (PYHKIUH, TOKa3aTelbHas H
norapupmuueckas (QyHKUMH; YMEHHE CTPOUTh TIpadUKd H3YYEHHBIX
(GyHKUIMH, BBIOJIHATH peoOpa3oBaHusl rpaduKoB PYHKIUH, HCIIOIB30BATh
rpaduKy U1 U3y4eHMsI NPOLIECCOB U 3aBUCUMOCTEH, MPU peIleHuM 3a/ad
U3 JPYrux y4eOHBIX NMPEAMETOB W 3a/1a4 U3 PEAbHOW JKM3HU; BBIPAKAThH
(dbopMyIaMy 3aBUCUMOCTH MEX1y BEIMUYMHAMM; UCIOJIb30BAaTh CBOWCTBA U
rpadukn (QYHKOMHA JUIS pEeIIeHUs ypaBHEHHWH, HEPaBEHCTB M 33134 C
napameTpamu; Hu300pakaTb Ha KOOPJIMHATHOW IJIOCKOCTH MHOXKECTBa

pELIECHUI ypaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3aJjaud pa3HbIX TUIOB (B TOM 4YHCIE Ha
IIPOLEHTHI, JOJAM U YacTu, Ha JIBUXKEHHUE, paboTy, CTOMMOCTb TOBapoOB U
yCIIyT, HAJIOTH, 33Ja4yd U3 O0JIaCTU YIIpaBJIEHUS JMYHBIMU U CEMEWHBIMHU
(uHaHCAaMH); COCTaBJIATh BBIPAKEHMS, YPABHEHHUS, HEPAaBEHCTBA M UX
CHUCTEMBI II0 YCIIOBUIO 3aJa4d, MCCICNOBaTh IOIYYEHHOE PEIICHUE H
OLIEHUBAaTh MPaBJONOJO0OHOCTh pE3yabTaTOB; YMEHHME MOJEIUPOBATh
peanbHbBlEe CHUTYyallMH Ha A3BIKE MAaTEMAaTHKH; COCTABIIATH BBIPAKEHHS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3a1a4, UCCIIEJ0BATh
MOCTPOEHHBIE ~ MOJEIU C  HUCIONb30BAaHUEM  ammapara  ajireOpsl,

UHTEPIPETHUPOBATh NOJYUECHHBIA pe3ybTaT

YMeHue omnepupoBaTh MOHATUAMHU: CpeiHee apupMeTHYecKoe, MeIHaHa,
HauOoJbIllee U HauMEHbIIee 3HAYeHUs], pa3Max, JIUCIEpCHs, CTaHIapTHOE
OTKJIOHEHHE YHCJIOBOrO Habopa; yMEHHE H3BJIEKaTh, MHTEPIPETHPOBATH
uHOpMaIMIo, MPEICTABIECHHYIO0 B TabIUIaX, HAa JUarpaMmax, rpadukax,
OTPaKAIOIIYI0 CBOMCTBA pEaJIbHBIX IMPOLIECCOB U SIBICHUMN; MPEJICTaBIAThH
uHbOpMALMIO C TOMOIIbIO TaONMIl W  JUarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JaHHblEe, B TOM YHCIE C IpPUMEHEHHEM TIpaduyecKux
METOJIOB U JIEKTPOHHBIX CPEACTB; IpaMuecKy UCCIIeA0BAaTh COBMECTHBIE

HaOJII0/IEHNUs C TIOMOIIBIO TUarpaMM pacCceuBaHUs U JIMHEHHOM perpeccuu

YMeHue onepupoBaTh MOHATHUSMU: CIy4allHBIA ONBIT W  CIydailHOe
COOBITHE, BEPOSITHOCTb CIy4allHOTO COOBITHS; YMEHHME BBIYHCIATDH

BEPOSATHOCTh C HCIIOJIb30BAHUEM TpapUUecKUX METO/J0B; IMPUMEHSTh
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(GOpMyIIBI  CIIOKEHUS W YMHOXKEHHS BEpOSTHOCTEH, (opMyry MOIHOI
BeposTHOCTH, hopmyny bepHymnn, koMOuHAaTOpHBIE (QAaKTHl U (OPMYIIBI;
OLICHMBATh BEPOSTHOCTH pPEAITbHBIX COOBITHI; YMEHHE OIEPHPOBATH
MOHATUSIMH:  CITy4yailHas BeJIMYMHA, pAacIpeleieHue BEpPOSITHOCTEH,
MaTeMaTU4ecKoe OXKHJIAaHWe, IUCIEePCUs M CTaHJapTHOE OTKIOHCHHE
CllyyailHOH  BeNMYUHBL, (YHKIMM  paclpesieNeHuss W IJIOTHOCTH
PaBHOMEPHOTO, NOKA3aTeILHOTO ¥ HOPMAJIBLHOTO paclpe/eiieHni; yMeHNE
UCIOJIb30BAaTh CBOMCTBA M3YYEHHBIX PACIPECIICHUI A pelieHus 3a/ad;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJBIIMX YUCET, METOJbl BHIOOPOYHBIX
WCCIICIOBAaHMI; yMEHHE TPUBOAUTH MPHUMEPHl MPOSBICHUS 3aKOHA
OONIBIIMX YHCENT B NPUPOIHBIX U OOIIECTBEHHBIX SIBJICHUSX; YMEHHE
OTIEpPHPOBATH TOHATHSIMH: COUYETAHWE, MEPECTAaHOBKA, YHCIO COYETAaHWUH,
YHUCIIO  TEPEeCTaHOBOK; OmHOM  HplOTOHa;  yMeHHEe  MPHUMEHSTh
KOMOMHATOpHBIE (DAaKThl U PACCY)KICHHS ISl PEIICHUsS 3a/1ad; OICHUBATh
BEPOSITHOCTH PEATBHBIX COOBITHI; COCTABIATh BEPOSTHOCTHYIO MOJAEIb U

MHTEPIPETUPOBATH ITOTYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh MHOHATHUSAMU: TOYKa, IMpsMasi, IJIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA YyIJa, IJIOCKUNA YTroj, IBYTPaHHbIN
yToJ1, TPEXTPAHHBIA YIroJl, CKpelUBaloIItecs NpsMble, MapajlIeIbHOCTh U
MEePIEHIUKYISIPHOCTD MPSAMBIX U IJIOCKOCTEH, YIroJl MEKIY MPSIMBIMH, YToJl
MEXy NPSMOI U MIOCKOCTBIO, YTOJ MEXAY IUIOCKOCTSIMH, PACCTOSTHUE OT
TOYKH 10 TUIOCKOCTH, PACCTOSTHUE MEXKIY NPSMBIMH, PACCTOSHHUE MEXIY
IJIOCKOCTSIMU; YMEHHME HCIIONb30BaTh IPU PELIEHUH 3a7ady W3Y4YCHHbIE
(GakThl U TeOpeMbl IUIAHUMETPUU; YMEHHUE OIEHUBATh pa3Mepbl 0OHEKTOB
OKpPY)KaIOIlIEr0 MHpa; CTPOUTh MAaTeMaTHYECKHE MOJENU C TOMOIIbIO
F€OMETPUYECKUX TOHATHUM M BEJIWYMH, pEIIaTh CBS3aHHbIE C HUMU

IMPAKTUYCCKHE 3a1a4n

YMenue onepupoBaTh MOHATHAMH: IUIOMAAL (QUTyphl, 00BEM QUIYpHI,
MHOTOTPaHHUK, IPaBUIbHBIA MHOTOIDAaHHUK, CEYEHHME MHOIOTPaHHHKA,
KyO, mapamienenunen, MOpu3Ma, NOupamuaa, Qurypa u TMOBEPXHOCTh
BpallleHHs, IWIMHAP, KOHYC, map, cdepa, miomans cdepsl, IUIOMAIb
MOBEPXHOCTU TNHpaMMIbl, IMPHU3MBI, KOHyca, LWIMHApa, 00BEM KyoOa,
MPSIMOYTOJIBHOTO ~ NapajuleNienuIena, NUPaMUIbl, MPU3MBI, IWINHAPA,
KOHyca, Iapa, pa3BEPTKa MOBEPXHOCTH, CEYEHUS KOHyca M LWIMHIpA,
napajuleJIbHble OCH WJIM OCHOBAaHHUIO, CEUEHHE 1Iapa, IIJIOCKOCTb,

Kacaromasics cdepbl, UWIMHIpPA, KOHYCa; yMEHHUE CTPOUTh CEYEHUE
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MHOTOTpaHHHKA, NW300pakaTh MHOTOTPAaHHHKH, (GUTYypHl M TOBEPXHOCTH
BPAILCHHs, UX CEYCHHUS, B TOM YHCIE C IMOMOUIBIO 3JIEKTPOHHBIX CPE/CTB;
YMEHHE NPUMEHSATh CBOMCTBA T€OMETPUYECKUX (DUTYp, CaMOCTOSTEIHHO
(bopMyIHpOBATH ONpPENENICHUsI NU3YUaeMbIX (PUTYp, BBIABUTaTh THIIOTE3BI O
CBOMCTBaX M NpPU3HAKaX TIeOMETPUYECKUX (HUTyp, OOOCHOBBIBATH HIIH
OlpoBepraTb HMX; yMEHHE TMPOBOAWUTH Kiaccupukauuio ¢Guryp 1o
pa3IUYHBIM TIPU3HAKaM, BBIIOJIHATH HEOOXOAMMBIE JIOTIOJHUTEIbHBIC

MOCTPOCHUS

YMeHue omepupoBaTh NOHATHSMH: JIBUKEHHE B  IPOCTPAHCTBE,
napajulebHBI NEPeHOC, CHMMETPHs Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue TMOAOOMS, TOJAOOHBIE (UTYpBI; yMEHHE
pacro3HaBaTh paBHBIE M IMOJOOHBIE (UTYpPHl, B TOM 4YHCIIE B TIPHPOE,
HCKYCCTBE, apXUTEKTYPE; MCIIOJIb30BaTh T€OMETPUIECKHE OTHOIICHUS TIPU
pELICHNH 33/1a4; HAaXOAWUTh TEOMETPHUYECKHE BEIWYHMHBI (IJIMHA, YrOJI,
ouab, 00bEM) MPU PELICHUH 3aad U3 JPYTUX Y4eOHBIX IPEIMETOB U
U3 peajbHOM JKW3HU; yYMEHHE BBIYUCIATH TI'€OMETPUYECKHE BEIUYMHBI
(nmHA, yrom, IUIOmAnb, OOBEM, IUIOMIAIh TOBEPXHOCTH), HCIOIB3YS
n3yuyeHHble (OpMyJbl U METOJbl, B TOM YHCIE: IUIOLAb MOBEPXHOCTH
MApaMHIbI, TPU3MBI, KOHYyCa, NUIUHApA, TUiomaab cdepwl; o0bEM Kyoa,
NPSAMOYTOJIbHOTO — Mapaijienenunena, MUPAaMHUIbL, TMPHU3MbL, LHIMHIPA,

KOHYCa, I1apa; yMEHUE HaXOJUTh OTHOIIIEHHE 00BbEMOB TOIOOHBIX (HUTYP

VYMmenne ONCpHUpOBAThH IMOHATHUAMU: IMPAMOYTroJibHasgd CHUCTEMa KOOpPAWHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPJAHMHATHI BEKTOpPa, CyMMa BEKTOPOB,
NPOM3BEJCHHE BEKTOpa HAa 4YHCJIO, pa3joKeHHe BeKkTopa Mo 0a3ucy,
CKaJISIPHOE TIPOM3BE/ICHUE, BEKTOPHOE MPOM3BEACHUE, YIOJl MEXKIY
BCKTOpaMH; YMCHHEC HCIIOJIB30BATh BeKTOpHBIfI n KOOpJIHHaTHBIﬁ METO/

JJIg PECIICHUA TCOMCTPUYCCKUX 3a/1ad U 3a/ia4 JPYTuX y‘Ie6HBIX npeaAMecTOB
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YMeHne BrIOUpaTh MOIXOIAIIANA METOI JIsl PEUISHUs 3a/1au; TOHUMaHWe
3HAYUMOCTH MATEMAaTUKU B HW3YYCHHHM TPUPOJHBIX U OOIIECTBEHHBIX
MpPOLECCOB U SIBJICHUIM; YMEHHE paClO3HaBaTh TMPOSABJICHUE 3aKOHOB
MaTeMaTUKU B UCKYCCTBE, YMEHHE MPUBOJUTH MPUMEPHl MATEMATUUYECKUX

OTKPBITUH POCCUUCKON U MUPOBOM MAaTEMaTUYECKON HAYKH




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

Kon

HpOBepﬂeMbIﬁ JIEMEHT COACPKaHUSA

1 Yucna v BIYKCICHUS
11 Harypasbnsie u niensie yucna. [IpusHaky JeIMMOCTH LEIIbIX YUCEI
19 Panuonanbnple uuciaa. OOBIKHOBEHHBIE U JAECATHYHBIE JpoOH, IPOLIEHTHI,
OeCKOHEUHBIEC IEPUOTUYECKUE IPOOH
13 Apudmernueckuit KOpEHB HaTypaJbHOU creneHH. JeHCTBUsS ¢ apupMeTHIeCKUMHU
KOPHSIMU HaTypaJIbHOW CTENIEHU
14 Crenenb ¢ 1enbIM nokaszareneM. CTeneHb ¢ paluoHaIbHBIM NT0Ka3areneM. CBoMCTBa
CTETEHU
15 CuHyC, KOCMHYC M TaHI€HC YHUCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudwm yucna. JlecaTuynbie U HaTypajgbHbIE JOrapu(MbI
HevictButenbHple  yucia. ApupMETHYECKHE OINepalud C JCHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOnamkEéHHbIe BEIYMCIICHUS, IPABUIa OKPYIJIEHUS, IPUKHUIKA U OLIEHKA
pe3yJsibTaTa BRIYUCICHUN
1.8 [IpeoOpazoBanme BEIpKESHUH
1.9 KommnekcHeie yncna
2 YpaBHeHUs 1 HEpaBEHCTBA
2.1 ensle 1 1poOHO-paliOHaIbHbIE YPAaBHEHUS
2.2 HppanuoHanpHble ypaBHEHUS
2.3 Tpuronomerpuieckue ypaBHeHuUs
2.4 [Toka3zarenbHble U JorapupMUUECKHe YpaBHEHUS
2.5 Llenblie U 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 HppanmoHanbHble HEpaBEHCTBA
2.7 [Toka3zarenbHble U JOrapupMUUECKHe HEPABEHCTBA
2.8 TpuronomeTpuyeckrue HepaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YpaBHEHU U HEPABEHCTB
2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuia cucTeMbl JINHEWHBIX YpaBHEHHI. ONpeenuTelIb MaTPULIBI
3 @yHKIMH U TpaduKu
31 OyHkus, crnocodbl 3amanug ¢yHkuuu. ['paduk dyHkiuu. B3aumHo o6partHble
¢ynkuuu. YétHele 1 HeuéTHbIe pyHKuMU. [lepuognueckue GpyHKIMH
Ob6nacte ompejeneHuss W MHOXKeCTBO 3HaueHuM ¢GyHkuuu. Hymm ¢yHknum.
39 [IpoMeXyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXYTKH  MOHOTOHHOCTH  (DYHKIIMH.
MakcumMymMbl ¥ MHHUMYMBI GyHKnud. HawmOonbiiee W HanMeHbIlee 3HAYCHUE
(GYHKLINU Ha TPOMEKYTKE
33 Crenennass (yHKIUS C HATypalbHBIM M IETbIM MOKazareneMm. EE& cBoiictBa u
rpa¢uk. CBoiicTBa 1 rpaduk KOpHs N-0i CTENEHU
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U Ipa(UKH
3.5 [Toka3zarenbHas u orapupmudeckas GyHKINHU, UX CBOICTBA U rpaduku
3.6 Toukn paspeiBa. AcuMnToTel rpadukoB ¢yHkumd. CoiicTBa  (YHKUHH,




HENPEPBIBHBIX HA OTPE3KE

3.7 [TocnenoBarenbHOCTH, CIOCOOBI 331aHUS ITOCIIEIOBATEIbHOCTEN
3.8 ApudmeTrnueckasi U reoMmeTpuueckas nmporpeccuu. opmyia clI0kKHBIX TPOIIEHTOB
4 Hauana marematnyeckoro aHammsa
4.1 [TpousBoanas pynkuuu. [Ipon3BoHbIE IeMEHTAPHBIX (YHKITUI
[IpumeneHne NPOU3BOJHOM K HCCIENOBaHUIO (YHKIMH Ha MOHOTOHHOCTb H
4.2 sKcTpeMyMbl. Haxoxaenne HanOoNblIero ¥ HauMEHBIIEro 3HaYeHUs (PYHKIMHU Ha
OTpe3Ke
4.3 [TepBooOpasnas. UaTerpan
5 MHoO»XecTBa U JIOTUKa
5.1 MHoOXecTBO, orepanuy Haj MHOKecTBamu. J(uarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOuHaropuka
7 I'eomerpus
7.1 QOurypsl Ha MIOCKOCTH
7.2 [IpsiMble ¥ MIIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHnaTsl 1 BEKTOpBI




