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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 nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOpPa3BUTHUsSI M HENPEPHIBHOIO 00pa3oBaHUs,
IETOCTHOCTh OONIEKYJIbTYPHOTO, JIMYHOCTHOTO U II03HABATEJIBHOTO pPa3BUTHUSA
JUYHOCTH O0YyYaroOmMnXCs.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
NPEAMETHBIX PE3YJIBTATOB OOYYEHHS] T€OMETPUU B HAIPABIECHUU JUYHOCTHOIO
pa3BuTUg oOydaronuxcs, GopMuUpoBaHUsA (DPYHKIMOHATBLHOW MaTeMaTUYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHBbIX NUCUUIUIMH. Pa3zButue y oOydarommuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M NPOUCXOKIECHUU TI'€OMETPUUYECKHX
a0CTpaKIMii, COOTHOIIEHHH PEAJIbHOIO0 M HWIACAIBHOTO, XApaKTepe OTPAKEHUS
MAaTEMATUYECKOW HAyKOW SIBJICHUWA M TPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJEIUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauecTB MBIIIJICHUS, HEOOXOAMMBIX [UJIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust siBAsieTCs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIAHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHMSI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HAIPaBJIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOpMHUpPYEMOE MpU HU3YYEHHH OOYYaroIIUMUCS
MOHATUHUHBIX OCHOB FT€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUMN
B XOJI¢ pEIIEHUs Te€OMETPUYECKUX 3aJayd, YMEHHE BbIJBUTaTh M OINPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS MNPHU PEHIEHUH 33a4 €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 ColHuaibHOro ObITHS, QopMa
OTPaXEHUSI OKPY’KAIOLIET0 MHUPA, YCIOBHE YCHEHNIHOTO MO3HAHUS W AKTHBHOTO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSAET pa3Hble BUABI Y4E€OHOM U TPYIOBON N1E€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHAIBHO BAXXKHBIX KAYECTB, MOATOMY AaKTyaJlbHA
3amada (popmMupoBaHHS y OOYYarONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[leas ocBoeHust mporpaMMmbl ydeOHOro kypca «l'eomeTpusi» Ha 06a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOKHOCTH YCIEIIHOTO MPOJIO0HKEHHST 00pa3oBaHuUs
0 CTEIHAIIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomMeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HAYCHA IS
OOyYaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOT'O 0011ero oopa3zoBanus. Takum oOpa3zoM, oOydaromiyuecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh HM3YYHUTh TC€OMETPHIO OoJee
r1y0OKO, €ciM B JajbHEWIeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1enu  OCBOCHMSI MPOTpaMMbl  00ECIIEUMBACTCS pEIICHUEM
COOTBETCTBYIOIIMUX 3amad. [IpHOpUTETHBRIMU  3aJa4aMH  OCBOEHHUS  Kypca
«I"'eometpun» Ha 6a30BoM ypoBHE B 10—11 kJaccax siBisItOTCS:

e (opmMupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECCKUX MOJENSIX, ITO3BOJISIONMINX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBICHHS OKPYKAIOIIETO MUPA,;

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

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

e (opMupoBaHHME yMEHHUS OINEPUPOBATH OCHOBHBIMH TIOHSTHSAMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJIOKHBIE  JIOKa3aTeIbHBIC
pacCyXJICHUS B XOJI¢ PCIICHUsS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MIPAKTUYECKUM COJEPKaHHUEM;

e pa3BUTHE  UWHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OoOydJarommMxcsi, IMO3HABATEIBbHOWM  aKTUBHOCTH,  HCCIEAOBATEIIbCKUX
yYMEHUM, KpUTUYHOCTH MBIIICHHUS;



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
FEOMETPUU: YMEHHE pPACloO3HaBAaTh IMPOSBICHUS T'€OMETPUYECKHX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylnupoBaTh HX Ha A3bIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI ammapar Uil PELICHHs MNPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MMOJTYYEHHBIE PE3yJIbTaThI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEPEOMETPUM B HAdaJle €ro H3y4dyeHus 3a]ad, peEIIaeMbIX Ha YPOBHE
WHTYUTUBHOTO MTO3HAHHUS, U ONPEAEIEHHBIM 00pa30M OpraHu30BaHHas paboTa HaJ
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[IpeanouTenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHME  NPOCTPAHCTBEHHBIX 00pa3oB M  33Jady Ha  ONEPUPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOAUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIepUpOBaHUE O00pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHUS.

OcHoBHbBIE cozeprkarelibHble TuHUU Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
oOy4YeHHs Ha YPOBHE CpeHEro 00111ero 0opa3oBaHusl.

Conepxanne o0pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacnpenefNeéHHbIM [0 rojaaM OOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISJIOCH MOCEA0BATENLHO U MOCTYNATENBHO, €
COOJIIOICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

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



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyiebHble M CKpemuBarommecs npsiMeie. [lapamiensHOCTh OPSAMBIX |
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[ApAJUIEIIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TTIOCKOCTH; CBOKMCTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaiesenumne]; TOCTPOCHUE CEUCHUH.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapauICIbHBICE W TEPIECHAUKYIAPHBIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOi
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHaAUKYJISIP ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  TJIOCKOCTEH: MOPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTPpAaHHUKA, OCHOBHBIC 3JIEMEHTHl MHOTOTPAHHUKA, BBIITYKIIbIE
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yronapHas
MpU3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasl U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajuiesienune]; U ero cpoucrtsa. [lupamupma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHE MUPAMUIbl; OOKOBAs U MOJHAS IOBEPXHOCTh MUPAMUIBI;, PABUIbLHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAS MUpPaMUJIa; NpaBUIbHAs TPEYrojibHash MHUpaMUAa M TPaBUIbHBIN
teTpa’dap; KkyO. IlperncraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTadIp,
noaekadp U ukocadap. CeueHus Npu3Mbl U TUPaAMUIBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHpaMHuAax, Mapajulesenunenax,
MPaBUJIbHBIX MHOTOIPAHHHUKAX.



Brruncnenre 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTH NPABWIHLHOM MHUPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

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

11 KVIACC

Tesia Bpalmenus

[HunmuHapuyeckas MMOBEPXHOCTb, oOpazyroriue HWIMHIPUIECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOU moBepxHOCTH. KOHyC: ocHOBaHUE U BepliliiHa, oOpasyrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBAaHUS U OOKOBasi IOBEPXHOCTb.

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

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

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

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

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOTI0OHBIX TEJl.

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

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
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX C
IIPUMEHEHUEM TIpaBUJl JACUCTBHM € Bekropamu. lIpsmoyronpHas cucrema



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



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOI'O 4YJIE€Ha POCCHUHCKOro OOIIECTBA, NPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUHU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAaHUIO ATUX JOCTIKCHUW B JIPYTHX HayKaxX, TEXHOJOTUsAX, chepax
SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JIESITETbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKIECHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACTIEKTaM Pa3JIMYHBIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro U 6€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOT'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMHUTaHHE, COATAHCUPOBAHHBIN PEKUM 3aHATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03I0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOHS, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpLIaTh OCO3HAHHBIM BBIOOP
Oynymedr mnpodeccnrt W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caM0o00pa30BaHUI0 Ha TPOTSHKCHHHM BCEH JKU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATbHO-PKOHOMUYCCKUX TPOIIECCOB Ha COCTOSIHHE MPUPOIHONW M COIUATBHON
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOJKHBIX MTOCIICJICTBHH ISl OKPY>KAIOIIEH CPEeIbl.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS [MBHJIW3AIMH; OBJIAJICHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS MPOTPAMMBI YYEOHOTO MpeaMera
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWuxcs (0ceoeHue
Memo008  NO3HAHUA ~ OKpYJCaArwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aeficTBus:

e BBISBJIATH U XapaKTEPH30BaTh CYIISCTBEHHBIC IPU3HAKU MATEMaTHICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATUAMH, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
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  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

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

e TMPOBOJUTH CaMOCTOSATENEHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TIPUMEPHI M KOHTPIPUMEPHI, 0OOCHOBBIBATH COOCTBECHHBIE
CY>KJICHUS U BBIBOJBL;

e BBIOMpATH cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJBKO
BApUAHTOB peElIeHUs, BBIOUpaATh Hauboiee MNOAXOAANIMN ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIOJB30BaTh BOIPOCHI KaK MCCIEAOBATEILCKUN MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYTUPOBATH OOOOIIECHUS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBAHMS, OIIEHHBATH JTOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

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

Pabora ¢ unpopmaunmeii:

e BBIABJIATH JACPUIUTH HHPOPMAIINH, AHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]1a4H;

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
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHblE  Oelicmeus,  0Oecneuusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



BOCIpUHUMATh U (GOPMYyIHUPOBATh CYXKICHHSI B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0/ 00CYKIEHU 3a7jaBaTh BOIPOCHI 10 CYIIECTBY 00CYK1a€MOM TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOU popme popMyaupoBaTh pa3HOIIACUs, CBOM BO3PAKECHMUS;
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4d,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyaIbHON pabOThI MPU PEIICHUH YUEOHBIX 3a/1a4; TPUHUMATH IETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacrpeaensiTh BUABI padOT, JOTOBAPUBATHCA, 00CYKIATh MPOIIECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYXIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE INITYPMbD» W WHBIC), BBINOJIHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHW KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeusl, obecneuusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEILICHUs 3a]]aul, BEIOUPATh CIIOCO0 pelIeHHs
C YYETOM MUMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcuu Kak OCO3HAHMS
COBEpIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJaJ€Th CHOCOOAMHU  CaMOIPOBEPKH, CAaMOKOHTPOJIA Tpolecca H
pe3yabpTara peleHnsl MaTEMAaTHYECKOM 3a/1a4u;

IPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh IIPH DPEIICHHUH
3a/layd, BHOCHUTb KOPPEKTHUBBI B JE€ATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWJEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBUE pe3yJbTaTa ILEU M YCIOBHUSIM, OOBICHITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OnepupoBaTh NOHATUSAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpUMEHATh aKCMOMBI CTEPEOMETPUM M CIEACTBHS U3 HHUX IIPU PELICHUH
reOMETPUYECKUX 3a]a4.

OnepupoBaTh NOHATUSIMU: MAPALIETBHOCTh U EPIEHAUKYIAPHOCTD MPSAMBIX
U IUIOCKOCTEH.

KnaccuduimpoBaTe B3aUMHOE pAacCIlOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMH: JBYTPaHHBIM yroj, TPaHU JABYTPAHHOTO YIJa,
pedpo ABYTrpaHHOrO yria; JUHEHHBIM Yrojl ABYTPAHHOIO yria; rpajaycHas Mepa
JBYTPAHHOTO yTia.

OnepupoBaTh MNOHATUSMU: MHOTOIPAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOI'PAaHHHUK, 3JIEMEHTBI MHOTOTPaHHUKA, IPABUJIbHBI MHOTOTPAHHUK.

Pacrno3HaBaTh OCHOBHBIE BHUAbl MHOTOIPAaHHHUKOB (NMHpaMuIa; MpU3MAa,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccuduumpoBarb ~ MHOTOIpaHHUKHM,  BBIOMpas ~ OCHOBaHMS IS
KJacCU(pUKaUUU (BBINYKJIblE W HEBBINYKJIblE MHOTOIPAHHUKH; TPaBUIbHBIC
MHOTOI'PAaHHHKU; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, TApAJICIEIUIEABI).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

Crpouth ce€YeHUs MHOTOIPAHHHUKOB METOJOM  CIIE€JOB, BBIIIOJHSITH
(BBIHOCHBIE) TJIOCKHE YEPTEXKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BHI
CBEpXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXACHUE T€OMETPUUYECKUX BEJIMYMH M0 00pa3iiaM Wiu
QIrOpUTMaM, TPUMEHSISI W3BECTHbIC AHAJTUTUYECKWE METOAbl TPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HAa BBIYMCIEHUE PACCTOSHUN MEXKIY IBYMS
TOYKaMH, OT TOYKH JO NPSIMOM, OT TOYKM [JO IUIOCKOCTH, MEXAY
CKPEUIMBAIOIIMMHUCS MPSIMBIMHU.

Pemarp 3a1aun Ha HaXOXKJIEHHE T€OMETPUUYECKUX BEJIMYUH 1O 00pa3nam Win
QITOPUTMAM, IPHUMEHSSI HW3BECTHBIC AHAIUTUYECKHE METOABI IIPU PEIICHUU
CTaHJAAPTHBIX MaTEeMaTUYECKUX 3aJad Ha BBIYHCICHHE YIVIOB  MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMH, MEXJIy NPSIMOM M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMua) ¢ TpUMEHEHHEeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXIY
IUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMaMuU MOIOOHBIX MHOTOTPAaHHUKOB.

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

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

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

[IppuMeHATP MpPOCTEWINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPECOMETPUUECKUX 3a1a4.

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

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATb HW3YYEHHBIE TOHATHA B IPOLECCE IOHUCKA PEMICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
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€OMETPUUECKNX BEJINYMH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPHUUYECKas IOBEPXHOCThb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3ylolue KOHHYECKOH OBEPXHOCTH, KOHYC; c(pepruyeckasi moBEpXHOCTb.

Pacno3naBath Tena BpaieHus (HUWJIMHIP, KOHYC, cdepa U map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BhICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BBICOTA IIAPOBOrO CIIOS;
LIapOBOU CEKTOP.

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

OnepupoBaTh TOHATUAMHU: MHOTOTPAaHHHK, BIHCAHHBIN B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAHHAST B MHOTOTPAHHUK WU TEJO
BpaICHUS.

BbaucnsaTe COOTHOLIEHUST MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.



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

BoInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUI cCBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BpallleHHUS.

W3BnekaTh, HWHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYUTAHHUS BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIIO0, OOBACHATH, KAKUMU CBOMCTBAMH OHU 00JIJ1aIO0T.

[IpuMeHSTh MpaBUiIO Napasuieenuneaa.

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

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

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPJIUHAT.

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

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

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MATEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs OpocTEHIIME MPOrPaAMMHBIE  CPEICTBA U 3JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

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

[IpUMEHATh MOJMy4YEHHbIC 3HAHUS HA MPAKTUKE: AHAIU3UPOBATH PEAJIbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJICIH C
MCIIOJIb30BaHUEM I'€OMETPUUYECKUX MOHITUI U TEOPEM, arlapara anreopbl; penaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKUX BEJTUYMH.
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Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/m NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
bu6nuoreka [IOK
1 B 1
BEACHHE B CTEPCOMETPHIO 0 https://m.edso00.ru/1c209e37
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapannenbHOCTh NPSMBIX U MNIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepnieHIUKYISIPHOCTD MPSMBIX U 12 bubnnorexa [IOK
IJIOCKOCTEM https://m.edso0.ru/1c209e37
bubnunoreka LIOK
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1 https://m.edsoo.ru/Lc209e37
bu6nmorexa LIOK
° Mrororpartitici 1 . https://m.edso0.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 4 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

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
1 Tena ppaters 12 https://m.edso0.ru/1c209e37
N bubmuorexa [JOK
2 O0nemsr Ten > 1 https://m.eds00.ru/1c209e37
bu6mmoreka [IOK
3 BexTops! 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 https://m.edsoo.ru/1c209e37
4 [ToBTOpeHme, 06001IIEeHNE, 7 1 bu6mmoreka [IOK
cucTeMaTu3auus 3HaHUI https://m.edso00.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

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KIIACC
Kox .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOIM
NpoBepsIeMOro .
o0pa3oBaTe/IbHON NPOrPaMMBbI CpeIHero o01ero 00pasoBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBarh NOHATUAMU: TOUKA, IPsAMasi, INIOCKOCTb
. [IpyMeHsTh aKCMOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX IPU pEIICHUU
' reOMEeTPHUECKUX 3a]au
- OnepupoBaTh MNOHATUSAMM: MAPAUIENBHOCTh M IEPIEHAUKYISIPHOCTh
' MPSAMBIX U IJIOCKOCTEN
-4 KnaccupunupoBars B3auMHOE PacloOkKEHHE MPSIMBIX U IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: ABYIPAHHBIN Yroj, rpaHH JIBYTPaHHOTO YIJIa,
7.5 peOpo ABYrpaHHOIO yria, TMHEWHBIH yroj ABYIpPaHHOIO yIia, rpagycHast
Mepa JBYTpaHHOIo yria
26 OnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BBIMYKJIBIH U HEBBITYKJIBII
' MHOTOI'PaHHHK, 3JIEMEHTbl MHOTOT PaHHUKA, MPAaBUIIbHBIA MHOTOI'paHHHUK
24 Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (IMpaMuia, MpHU3Ma,
' MIPSIMOYTOJIBHBIN TTapajuIeTIenuIe], Ky0)
Knaccupunupoare  MHOTOTpaHHMKHM, BbIOMpas  OCHOBaHUS s
- Kkinaccuukauuu  (BBIMYKJIBIE WM HEBBITYKJbIE  MHOTOIPAaHHHKH,
' MpaBWIbHBIE MHOTOTPAaHHUKH, TIpSIMbIE M  HAKJIOHHBIE MPHU3MBIL,
napaJiesIenune /1bl)
29 OnepupoBarb MOHSTHUSIMHU: CeKyIas IJIOCKOCTB, CEUEHUE
' MHOTOTPaHHUKOB
210 OOBACHATH NPUHIMIIBI  TOCTPOCHUS  CEYEHWH  MHOTOIPAaHHHKOB,
' UCIOJIb3Ysl METOJ CIIEJI0B
211 Ctpouth ce4eHUs MHOTOTPAHHUKOB METOJOM CJIEJO0B, BBINOJIHATh

(BBIHOCHBIE) TUIOCKHE YEPTEKHU U3 PUCYHKOB IMPOCTHIX 0OBEMHBIX (UTYP:




BHJI CBEpPXY, COOKY, CHU3Y

7.12

Pemarp 3a1aun Ha HaAXOX/IEHUE TEOMETPUUYECKUX BEIUYMH MO 00pasiam
WA aIrOpuTMaM, IMPUMEHSS W3BECTHBIC AHAJUTUYECKUE METOABI IPHU
pELIEHUM CTaHJAPTHBIX MAaTeMaTUYECKUX 3aJad Ha BBIYUCIICHUE
pacCTOAHUN MEXIY JBYMSI TOUKAMH, OT TOYKHU 10 NPSMOK, OT TOYKH 10

IIJIOCKOCTH, MEXKAY CKPCIIUBAOIIUMHUCS ITPAMBIMHA

7.13

PemraTe 3aaa4i Ha HaXOXACHUEC I'COMCTPHUUYCCKUX BCIWYHH I10 o6pa3uaM
WK aJIrOpuTMaM, IMPUMCHASA HU3BCCTHLIC AHAJIUTHUYCCKUC MCETOAbI IIPpU
pelIiCHUN CTAHAAPTHBIX MATCMATHYCCKUX 3aJa4 Ha BBIYUCIICHUC YIJIOB
MCXKAY CKPCIIHUBAIOMIMMUCA IIPAMBIMH, MCKIY Hp?[MOfI H ITINIOCKOCTBIO,

MCIKAY IIOCKOCTAMU, IBYI'DAHHBIX YI'JIOB

7.14

7.15

7.16

7.17

7.18

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

MHOTI'OIrpaHHUKOB

OHepI/IpOBaTB MNOHATUAMHA: CHUMMCTpPUS B IIPOCTPAHCTBC, LCHTP, OCb H

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (QUTYPbI

W3Bnekarb, mpeoOpa3oBbIBaTh M HHTEPIPETHPOBAThH HHMOpPMAIUIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTypax, NpPEeACTABICHHYIO Ha
YepTekKax U pUCYHKAX

[IpumensTh reomerpuueckue (axkThl AJI1 PELIEHUS CTEPEOMETPUUECKUX
3a/a4, MPEAIONaramlluX HECKOJIbKO WIAaroB pPELICHUs, €CIU YCIOBHUS
MIPUMEHEHHUS 3aJ1aHbl B IBHOM (opMe

[IpuMeHATH TpocTEWIIME NPOrpaMMHBIE CpPEICTBA M JIJIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPCOMCTPUICCKUX 3a/1a1

7.19

7.20

HpI/IBO,[[I/ITL MNpUMEPBLI MATCMATHUYCCKUX 3aKOHOMepHOCTCﬁ B MIpUpOAC U

KHN3HH, paClIO3HABATE IIPOABJICHUEC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

[TpuMeHATH MONyYeHHbIE 3HAaHUS Ha IPAKTUKE: aHATM3UPOBAThH pPeabHbIe
CHUTyallud W TIPUMEHSTh H3y4YCHHBIC TIOHSATHS B TMPOIECCEe ITOMCKA
pereHus MaTeMaTHYECKU chopMyITHPOBAHHOM pooIeMsl,
MOJISIIMPOBATh peajbHbIE CUTYaIlMH Ha SI3BIKE T€OMETPHH, MCCIIEOBATh
MIOCTPOCHHBIE MOJEIH C HCIIOJIb30BAHHEM T'€OMETPUYECKUX TOHATHHA U
TeopeM, anmnapara ajareopbl, perars NPaKTHYECKUe 3aauu, CBA3aHHBIE C

HaXOXJACHUCM I'COMCTPHUICCKUX BCINYNH




11 KIIACC

Kon IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NPOBePsIEMOro .
00pa3oBaTeJIbHOM NPOrPaMMBbl CpeIHero 001ero o0pazoBaHus
pe3yJbTara
6 ['eomerpus
OnepupoBaTh NOHITUSAMHU: IWIMHIPUYECKAsI IOBEPXHOCTH, 00pa3yolne
6.1 WIMHAPUYECKOW TMOBEPXHOCTH, LMJIMHIP, KOHUYECKas IMOBEPXHOCTb,
' oOpa3ymomue 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 PacmoioKeHHe cephl U TIOCKOCTH
OnepupoBaTh MOHSATUSMU: IIAPOBOW CETMEHT, OCHOBAaHUE CErMEHTa,
6.5 BBICOTAa CETMEHTA, IIAPOBOW CIIOW, OCHOBAHWE IIAPOBOTO CIIOS, BHICOTA
[IAPOBOTO CJI0S, IIIAPOBOM CEKTOP
6.6 Bbuucnare 00bEMBI M MIIOLIAJM MOBEPXHOCTEH TeNl BpallleHUs,
' TE€OMETPUYECKUX TEJI C MPUMEHEHUEM (HOpMyIT
OnepupoBaTh MOHATUSIMHU: MHOTOTPAaHHHK, BIHUCAaHHBIM B cdepy u
6.7 OIMCAHHBIN 0KOJIO cepsl, cepa, BIUCAHHAS B MHOIOIPAHHUK WIIN TEJI0
BpallleHus
68 BbluncnaTe  COOTHOLIEHHMA MEXAy IUIOIAASMHU TOBEPXHOCTEH H
' 00BEMaMHU TTOJIOOHEBIX TEIT
6.9 N300paxkaTh n3ydaemble (GUTYpBI OT PYKH M C MPUMEHEHHUEM MPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BbImonHATE (BBIHOCHBIE) IUIOCKHE YEepPTEXKHW U3 PHCYHKOB IPOCTHIX
6.10 00BEMHBIX (GUTYp: BUA CBEpPXY, COOKY, CHHM3Y; CTPOUTH CEUEHUS Tell
BpalleHus
W3BnekaTh, MHTEPIPETHPOBAaTH M NpeoOpa3oBbIBaTh HMH(OPMAIUIO O
6.11 MIPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (QUrypax, MpPEICTaBICHHYIO Ha
yepTexkax U pUCyHKax
[IpumensTh reomerpuueckue (HakThl A PELICHUS CTEPEOMETPHUECKUX
6.12 3aj1a4, MPEIIOIAaraloliX HECKOJIbKO MIArOB DPEIICHHS, €CIIH YCIOBUSI
MPUMEHEHHUS 3aJIaHbl B IBHOU (hopMme
6.13 OrnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE




6.14

BrImonaaTs ,HGfICTBHﬂ CJIOKCHUS BCKTOPOB, BBIYUTAHHA BCKTOPOB H
YMHOKCHHA BCKTOpa Ha YHCIIO, O6’b$ICHSITL, KaKMMH CBOMCTBaMHU OHH

0o0J1a1aroT

6.15

HpI/IMeHﬂTB IIpaBUJIO MapaJlICICruIcaa mpru CI0XKECHUHU BEKTOPOB

6.16

OHGpHpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAWHATHEI B IIPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpaA, paBE€HCTBO BCKTOPOB, KOOPAMHATHI BEKTOpPA,
yroa MCEKAy  BCKTOpaMu, CKaJIIpHOC  HNPOU3BCACHHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHLBIC BEKTOPLL

6.17

HaxoauTe cymMMy BEKTOpPOB U INPOMU3BEACHHME BEKTOpA HA YMCIIO, YroJl
MEXJly BEKTOpaMH, CKaJIIpHOE IIPOU3BE/IEHUE, PACKIIAIbIBaTh BEKTOP 110

ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

3a,I[aBaTB IJIOCKOCTb YPABHCHHUEM B ﬂeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

6.20

Pemarsn HpOCTGfII.HPIC TCOMCTPUYUCCKUEC 3aga4dd Ha MPHUMCHCHHC

BCKTOPHO-KOOPAWMHATHOI'O METOa

Pemars 3aJadyd Ha A0Ka3aTCJIbCTBO MATCMATHYCCKHX OTHONIICHUH H
HaXO0XIACHUC I'COMCTPUYCCKHUX BCIMYHUH II0 06pa3uaM HJI aJITOPUTMaMm,
MMPUMCHAA HU3BCCTHBIC METObI npu PEUICHUN CTaHOapTHBIX

MaTeMaTHYCCKUX 3aaa4

6.21

[IpuMeHATs TpOCTEHIIME IPOTrpaMMHBIE CpPEACTBA M JJIEKTPOHHO-

KOMMYHUKAIIUOHHBIC CUCTEMEI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3a1a4

6.22

[IpuBOaUTE MpUMEpPEl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H

JKU3HH, paCllO3HABATDh IIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IpuMeHsATH TOJIydeHHblE 3HAHHUA Ha MpaKTHKE: aHaJIM3MpOBATh
peabHbIE CUTyallUM W NPUMEHSATh H3y4eHHbIE TOHATHUS B IIpoIecce
MOUCKAa pELIeHUs MaTeMaTH4ecKu C(HOPMYIUPOBAHHON MpOOIEMBI,
MOJIEJIMPOBaTh pealibHble CUTYalluu Ha SI3bIKE F€OMETPHH, HCCIeA0BaTh
IIOCTPOEHHBIE MOJENIN C MCIOJIb30BAHUEM I€OMETPUUYECKUX IMOHATHH U
TeopeM, amnmnapara aare0pbl, pemaTrh NPakTUIeCKUe 3ajaul, CBSI3aHHBIE C

HaXO0XIACHUEM I'COMCTPHICCKUX BEIINYHNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

7.1

1.2

I'eomerpus

OcHOBHBIE TOHATHS CTepeoMeTpuu. Touka, mpsiMas, IUIOCKOCTb, MPOCTPAHCTBO.
[TonsTie 00  aKCMOMATUYECKOM  IOCTPOSHUU  CTEPEOMETPUHU:  aKCHOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

B3aumHoe  pacrnonokeHue  OpsIMBIX B IIPOCTPAHCTBE:  IE€pPECEKaIOLIUecs,
napajuiefibHble U CKpelmBarommecs mnpsmeie. [lapamiensHOCTh MPSMBIX U
IJIOCKOCTE B  MPOCTPAHCTBE: MapajulelibHbIe TPsIMBIE B  MPOCTPAHCTBE,
NapajuieTbHOCTh TPEX MPSIMBIX, MapAIJICNIbHOCTh MPSMON M IIOCKOCTH. YTJBI C
COHANPABJICHHBIMU CTOPOHAMH, YIrOJ MEXIy TpPSMBIMH B TPOCTPAHCTBE.
[TapannenabHOCTh MIOCKOCTEW: MapaliiesibHble MJIOCKOCTH, CBOMCTBA MapaylielbHbIX
miockoctei. [Ipocrteitmume mpocTpaHCTBeHHBbIE (DUTYPHI HA IIOCKOCTH: TETPadp,

KY6, napajijieJIcnmIic [, HOCTpoOCHUE Ce4YeHUI

7.3

[lepneHAUKYIAPHOCTE NPAMOM M IUIOCKOCTH: NEPHEHAMKYJISAPHBIE IPSAMBIE B
IIPOCTPAHCTBE, MIPSAMBIE MapAJIIEIIbHBIE U EPIIEHANKYIISIPHBIE K IITIOCKOCTH, IIPU3HAK
NEPHEHANKYJIAPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O NPSMOM NEPIEHAUKYIAPHON
IUIOCKOCTH. YTJbl B TPOCTPAHCTBE: YIroJd MEXAYy IMpsSAMOM H IUIOCKOCTHIO,
JBYI'PAHHBIA yroJI, JMHEHHBIM Yroja JAByrpaHHoro yria. IlepneHaukynsap u
HAaKJIOHHBIE: PACCTOSHHE OT TOYKM JO IUIOCKOCTH, PACCTOSHHUE OT NIPSIMOM 110
IUIOCKOCTH, MPOEKIUS (PUIyphl Ha IUIOCKOCTh. [leprneHauKynspHOCTh MIOCKOCTEH:
NMpU3HAK  MEPHEHAUKYIAPHOCTH  JIByX  IUlockoctel. Teopema o  Tpéx

NEpNCHAUKYJIApax

7.4

[loHsiTHE MHOTOIpDAaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHWKA, BBIIYKJBIE H
HEBBIIIYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHororpaHHuka. I[Ipusma: n-yroibHas
npu3Ma, TpaHU M OCHOBAHMS MPU3MBI, IpsIMas U HAKJIOHHas MpPU3MbI, OOKOBas U
IIOJIHAsI TOBEPXHOCTH Npu3Msbl. [lapamienenumnen, NpsMOyroibHbIA MapalyIesIeIINIIE]]
u ero cpoucTsa. [lupamuna: N-yroapHas NupamMuaa, FPaHA U OCHOBAaHUE ITUPAMHUJBL,
OOKOBas M IMOJIHAS MMOBEPXHOCTh MUPAMUIBI, IPABUIbHASL M yCEUEHHAS MUPAMUIA.

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




7.5

7.6

1.7

[IPaBUIBLHOIO MHOIOIPaHHUKA, IIpaBWJIbHAs IIpU3Ma M IPaBWIbHAs IUPaMHUIA,
NpaBWIbHAS TPEYTOJIbHAS MUPAMUA U MPAaBUIBHBINA TeTpasap, KyO. IlpeacraBienue
O IpPaBWIBHBIX MHOIOTPAaHHMKAX: OKTa’Ip, AOJACKa’aAp M ukocadapyrue CeueHus

IMPU3MBbI 1 TUPAMUBI

CuMmmMeTpuss B IPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTEIBHO TOYKH, MPSAMOI,
IUIOCKOCTH. DJIEMEHTBI CHMMETPUH B MMUPAMUJIAX, NapaJUICICIUIIEIaX, TPABUIBHBIX

MHOTI'OIrpaHHHUKax

Brruucnenue 31eMEeHTOB MHOTOTPAaHHHMKOB: pEOpa, nuaroHanu, yriel. [lnomansb
OOKOBOW IOBEPXHOCTH W IOJHOH IIOBEPXHOCTH MHPSAMOW MpPU3MBI, IUIOLIA/b
OCHOBaHHMH, TeopeMa 0 OOKOBOH MOBEPXHOCTHU MPsIMOH mpu3Mbl. [Tnomans 6okoBoi
IOBEPXHOCTH M TIOBEPXHOCTH IPABUJIBHOM MNUPAMUIBI, TEOpeMa O IUIOIIAAH

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

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

00BpEMaMU ITOTOOHBIX TENI

11 KIIACC

Kon

IIpoBepsieMbli 3J1EMEHT COACPKAHUS

6

I'eomerpus

6.1

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

oOpa3ymolas 1 0ch, TUIOMIAlb OOKOBOH U MOJTHON MOBEPXHOCTH

6.2

6.3

Konnueckas moBepXHOCTh, 00pa3yrolme KOHUYECKON MOBEPXHOCTH, OCh M BEPIIIMHA
KOHWYECKOoi ToBepxHOCTH. KOHyC: OoCHOBaHHME W BeplIMHA, 00pasyromias U OcCh,
onaab OOKOBOM M TOTHOW TMOBEPXHOCTH. YCEUEHHBIN KOHYC: 0oOpasyromiue u

BbICOTA, OCHOBAaHUA U OokxoBas ITOBEPXHOCTDH

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

pacnosoxeHue cepbl U IMIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIONaab

cepsl

6.4

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

6.5

KomOunanmu Ten BpamieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMHCAHHBIA

okoJo chepsl, chepa, BiMcaHHAs B MHOTOTPAHHUK, WM TEJIO BpallleHHUs

6.6

[TonstTne 06 oO0béMe. OcHOBHBIE cBOWCTBa 00BEMOB Ten. Teopema 00 0OBEME
MPSMOYTOJIBHOTO TMMapajienenunena u cuenctsus u3 He€. OObEM UMIMHIpA,

konyca. O0bEM mapa u rionaab chepsl




[Tomobuple Tema B mpocTpaHcTBe. COOTHOMICHHS  MEXIy  IUIOMIAJISIMU

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

IMPOU3BCACHUC BCKTOPOB. Brruncienue YIJIOB MCXKAY HNPAMBIMU M IINIOCKOCTAMM.

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



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

Kon IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJibTaTaM O0CBOCHUS
NpoBePSIeMOro OCHOBHO# 00pa30BaTeJIbHOM MPOrpaMMbl CpeIHEro 0011ero
TpeOOBaHMS o0pa3zoBaHus

Brnagenne merogamu J0Ka3aTeNbCTB, alrOpUTMaMU peELICHUs 3ajady;
yMmeHue (opMynupoBaTh W ONEPUPOBATh MHOHATHSMM: OIpE/eJICHUE,
aKCUOMa, TeopeMma, CIEACTBUE, CBOICTBO, IPU3HAK, J0Ka3aTENIbCTBO,
paBHOCHJIbHBIE (POPMYIMPOBKH; IPUMEHSTh UX; YMEHUE (POPMYIHPOBATH
o0paTHOE U NPOTUBOIIOJIOKHOE YTBEPXKICHHE, MPUBOIAUTH IPUMEPHI U
KOHTPIPUMEPBI, HCIOJIB30BaTh METOJ MaTeMaTHYeCKOW HHIYKINH;
IPOBOAMTH  JIOKA3aTEIbHBIE PACCY)KJIEHUS IpU pPELIEHUH 3ajad,
1 OLIEHUBATh  JIOTMYECKYIO  HPAaBWIBHOCTb  PACCYXKAECHUH;  yMEHHE
OIEpUPOBATh MOHATUSMHU: MHOXECTBO, IOJAMHOYKECTBO, OINEpaluy Haj
MHOJKECTBAMH; YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar /Ui ONUCaHUs pealbHbIX MPOIECCOB U SBJIEHUHN U IPU PEIICHUN
3aJa4, B TOM 4YHCIe M3 JPYIHX Y4eOHBIX MPEIMETOB; YMEHHE
OIepupOBaTh MOHATUIMU: Tpad, CBSI3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W ONHUCHIBaTh TIpadbl pazTUUYHBIMU

croco6aMu; UCIOJIb30BaTh Ipadbl MPU PELICHUH 3a/1a4

YMeHne onepupoBaTh MOHATHAMHU: HATYpaJbHOE YHCIIO, IeJI0€ YHUCIIO,
CTETEeHb C IIeNIBIM MOKa3aTeneM, KOPeHb HATypallbHON CTENEHH, CTENeHb
C paluoOHAJIBHBIM  TIOKa3aTelleM, CTENeHb ¢  JICHCTBUTEIBHBIM
nmokasarenem, JiorapudM 4UHUClIa, CHHYC, KOCHHYC M TaHIEHC
MPOU3BOJIBHOTO YHCIA, OCTATOK IO MO0, pallMOHAIBLHOE YHCIIO,
HppalMOHAIbHOE  YHCJIO,  MHOXECTBA  HATYPAJIBbHBIX,  IIENBIX,
2 paloHaNbHBIX, JIEHCTBUTENBHBIX UHCEN, YMEHHE HCIOJIb30BaTh
IMPU3HAKHU JCIMMOCTH, HauMeEHbIITNHN O6HH/II\/'I ACIIUTCIIb U HAWMCHBIIICC
oOmiee kpaTHOe, anropuT™M EBKIWIa MpH pelieHru 3a1ad; 3HaKOMCTBO C
Pa3IMYHBIMH ~ TIO3WIIMOHHBIMH ~ CHUCTEMaMH  CUHUCICHHS, yMEHHE
BBIIOJIHATL BBIYUCICHHUE 3HAYCHHUU U Hp606pa3OBaHI/I}I BBIpa)KeHI/Iﬁ CO
CTENEeHsMH M JorapudmMamu, mpeoOpa3oBaHUsl IPOOHO-PAIMOHATBHBIX

BLIp&)KGHPIﬁ; YMCHHUEC OICPUPOBATH IMOHATHAMH: IMOCJICAOBATCIbHOCTD,




apupMeTHuecKas nporpeccus, reoMeTpu4ecKas nporpeccus,
OECKOHEUHO YyObIBAaIOIIas TeOMETpUYECKass IPOTPECcCHs; YyMEHHE
3aJ]aBaTh MOCJIEI0BATEIbHOCTH, B TOM YHUCIIE C IOMOIIBIO PEKYPPEHTHBIX
dopMyrn; yMeHHE ONepUpOBaTh MOHATUSMHU: KOMIUIEKCHOE YHCIIO,
COIPSKEHHBIE KOMIUIEKCHBIE YMCIIa, MOJYJIb M apIyMEHT KOMIUIEKCHOTI'O
yuciaa, ¢opmMa 3anucHd  KOMIUIEKCHBIX dHcell  (TeoMeTpuyeckas,
TPUIrOHOMETpHUYECKass U  aireOpauyeckas); yMeTb IPOU3BOJIUTH
apu(MeTHUeCKue NEHCTBUS C KOMIUIEKCHBIMH YHCIIAaMH; TNPHUBOJHUTH
IOpUMEpbl  UCHOJb30BAHUS  KOMIUIEKCHBIX  YHCEd;  OINEepUpOBaTh
HNOHATUSMM:  MaTpuma 2x2 u  3x3, onpenenureab  MaTpULBL,

T eOMeTpI/IquKI/Iﬁ CMBICJI OIIPECACIINTCIIA

YMeHue onepupoBaTh MOHATUSMU: PalMOHAIBHBIE, UPPALMOHAIBHEBIC,
NOKa3aTebHbIC, CTENECHHBIC, JIOTapu(pMHUYECKHE, TPUTOHOMETPUYECKHE
YPaBHEHHs U HEPAaBEHCTBA, MX CUCTEMBI; YMEHHE OIEpUPOBATH
HOHATUSAMH: TOXIIECTBO, TOXIECTBEHHOE IpeoOpa3oBaHUE, ypaBHEHHE,
HEPAaBEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, DPABHOCUIBHOCTH
YpAaBHEHUI, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaTb YypPaBHEHMS,
HEPABEHCTBA U CHUCTEMBI C IOMOILBI PA3IMYHBIX IMPUEMOB; pPEIIATH
YPAaBHEHUs, HEPaBEHCTBA M CHUCTEMBl C MApaMETPOM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI Ui PEUICHUS MaTeMaTHYECKUX

3a/1a4 U 3a/1a4 U3 pa3InyHbIX 00J1acTell HAyKu U peanbHON KU3HU

YMenue onepupoBaTb MNOHATUSIMM: (YHKIUSA, YETHOCTh (PYHKIIMH,
HNEPUOJIUYHOCTh (DYHKIIMHM, OrpaHMYEHHOCTb (PYHKIMH, MOHOTOHHOCTb
(GYHKIMH, 3KCTpeMyM (YHKIHMH, HauOoJIblIee U HaMMEHbIIee 3HAYCHUS
(GYyHKLIMU HA TPOMEXYTKE, HENpepbIBHAs (YHKIMS, aCUMITOTHI rpaduka
GbyHKIMM, TIepBasi U BTOpas MPOU3BOJHAsA (DYHKIMU, TEOMETPUUYECKUN U
¢u3uueckuif CMBICT TPOU3BOJHOM, NepBOOOpa3Hasi, OIpeaeTIEHHBIN
MHTETpall; YMEHHE HAaXOJIUTh aCUMNTOTHI rpaduka (yHKIMH; yMEHUE
BBIUNCIIATh IPOU3BOJAHBIE CYMMBI, IIPOM3BENEHHUS, YacTHOIO U
KOMIO3UIMK (YHKIUI, HAXOAWUTh ypaBHEHHE KacaTelbHOW K rpaduky
(GyHKLIMY; yMEHHE HaXOJUTh INPOU3BOAHBIC 3JIEMEHTApHBIX (QYHKIUH;
YMEHHUE UCMOIb30BaTh MPOU3BOJIHYIO JUISl HCCIENOBaHHUA (DYHKIU,
HAXOJUTh HAWOOJbIINE M HAUMEHBIIUE 3HAUYCHUS (YHKUUH; CTPOUTH
rpaduKd MHOTOUYIEHOB C HCIOJIb30BAaHMEM allapara MaTeMaTH4YeCKOIo
aHaINW3a; MPUMEHATh NPOU3BOAHYIO MJII HAXOXKAEHUS HAWIYy4dlIEro

pE€UICHUA B NPHUKIAJAHBIX, B TOM YHCJIIC COLHUAIbHO-DKOHOMHWYCCKUX H




bu3MYecKuX 3a7a4ax; HaXOAUTh TUIOMAAN U 00BEMBI (PUTY C TTOMOIIBIO
I/IHTeI‘paJIa; HpI/IBOI[I/ITB HpI/IMepBI MAaTEMATHUYCCKOI'O MOI[CJII/IpOBaHI/ISI C

noMouibio AudepeHnanbHbIX ypaBHEHUN

VYMeHue onepupoBaTh MOHATUAMHU: rpaduk (yHKIMM, oOpaTHas
byHKUIMsA, KOMIO3UIUS (QYHKUUH, TUHeWHas (yHKIWSA, KBaJpaTHUHAS
byHKIIHS, parmoHaIbHas byHKIIHS, CTereHHast byHKIIHS,
TpUroHomerpuyeckue (QyHKIHH, OOpaTHbIE TPHUTOHOMETPHUYECKHUE
(GyHKUMU, @OKa3aTeldbHas M Jorapudmuyeckas GYHKLUU; YMEHUE
CTpOUTH TpapUKU HM3YyYCHHBIX (YHKUIWH, BBIIOJIHATH MPeoOpa3zoBaHUs
rpaduKoB (GyHKIMH, UCIIOJIB30BaTh I'paUKH AJIs U3y4EHHsI IIPOLIECCOB U
3aBHCUMOCTEH, TPU pEIIeHUH 3a7ad U3 APYruX YYeOHBIX MPEIMETOB M
3a7lay U3 peajibHOM JKU3HU; BbIpaXaTh (OPMYJIaMU 3aBUCUMOCTU MEXIY
BEJIMYMHAMH; UCIIOJIb30BaTh CBOiCTBa W rpadukm QyHKOMA 1is
pelleHys ypaBHEeHUH, HEPaBeHCTB U 3a/1au ¢ MapaMeTpaMu; n300paxkaThb
Ha KOOpPAMHATHOM IUIOCKOCTM MHOXECTBA pEUICHUM YpaBHEHUH,

HCPAaBCHCTB U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 33Jaydl pa3HbIX TUIOB (B TOM YHCIE Ha
MPOLEHTHI, AOJIM U YacTH, Ha ABM)KEHUE, pabOTy, CTOUMOCTh TOBapoOB U
yCIIyT, HAJIOTH, 33/1a4 U3 00JacTH yIpaBJIeHUs JUUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTABIIATH BBIPAKEHUS, YpPaBHEHMs, HEPaBEHCTBA U MX
CUCTEMBI II0 YCIOBHUIO 3aJayM, MCCIEAOBATh IOJYYEHHOE pEILICHUE U
OLICHMBATh MPABIONOAOOHOCTh pPE3YJIbTAaTOB; YMEHHUE MOJEIUPOBAThH
pealbHBIE CUTYallUH HA S3bIKE MATEMAaTUKH; COCTABJIATH BBIPAYKEHUS,
YpAaBHEHUs, HEPaBEHCTBA M HX CHUCTEMBI [0 YCIOBHIO 3aJa4H,
UCCJIENOBATh IIOCTPOEHHBIE MOJCIHA C UCIOJIB30BAaHUEM armapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATHAMU: cpeiHee apudMeTuyecKkoe, Mearana,
HauOoJiblllee W HAWMMEHBINIEE  3HAUCHHUs, pa3Max, JHUCIEepPCHus,
CTaH/JapTHOE OTKIOHEHHE YHCIOBOTO HabOpa; YMEHHE W3BIIECKATh,
WHTEPIPETHPOBaTh WH(GOPMAINIO, TPE/ICTAaBICHHYI0 B TaOnmuIax, Ha
quarpammax, rpadukax, OTpaskarollyr0 CBOWCTBA peallbHBIX MPOIECCOB U
SBJICHUH; MPEACTABIATh HH(OPMALIHIO C TOMOIIbIO TAOJIUIl U TUArpaMM;
UCCJIEI0BATh CTAaTHCTHUYECKUE JaHHBIE, B TOM YHCJIE C IMPUMEHEHUEM
rpaguyeckux METOJOB M  DJIEKTPOHHBIX  CPEICTB; TrpapUuecKu
UCCIICIOBAaTh COBMECTHBIC HAONIOACHHUS C IOMOIIBIO JUarpaMm

paccerBaHMs U JTMHEUHOW pEerpeccuu




YMenue omnepupoBaTh MOHIATHSMH: CIyYalHBI ONBIT W Clly4ailHOE
COOBITHE, BEPOSITHOCTh CIIY9alHOTO COOBITHSI; YMEHHUE BBIYHCIATH
BEPOSITHOCTh C HCIIOJIb30BAaHUEM TpapUUECKUX METOJIOB; IPUMEHSThH
(GOpMyIbI CIIOKEHUST M YMHOXKEHUS BEPOSTHOCTEH, (POopMyrny IMOIHON
BEepOATHOCTH, hopmyny bepHyiiu, KoMOMHATOPHBIC (GaKThl U (POPMYIIBL;
OIICHUBATh BEPOSITHOCTH pEATbHBIX COOBITUH; yMEHHE OIEepUPOBATH
NOHATUSIMH: CIIydaiiHas BEJIMYHMHA, pACIpEleiCHue BEPOSTHOCTEH,
MaTEeMAaTHYECKOE OXKUIAHHE, IUCIEPCHUS M CTAHIAPTHOE OTKIOHCHHE
CIIyuallHOW  BEJIMYUHBI, (QYHKIHUU pACIpEleNieHuss U  IJIOTHOCTH
PaBHOMEpPHOTO, IOKA3aTeNFHOTO W HOPMAJIBHOTO  pacIpeesieHu;
YMEHHUE WCIIOJIb30BaTh CBOWMCTBA M3YYCHHBIX PACHpPEICICHUH JUIs
pelIeHHs 3a/ad; 3HAKOMCTBO C TOHSTHSIMH: 3aKOH OOJBIINX YHCE,
METO/IbI BBIOOPOYHBIX HCCIICAOBAHUI, YMEHUE MPHBOIUTH MPUMEPHI
MPOSIBIICHUST 3aKOHA OOJIBIINX YHCET B MPHUPOJHBIX W OOIIECTBEHHBIX
SIBJICHHUSIX; YMCHUE OTNICPUPOBATH MOHATHSIMHU: COYCTAHHE, IEPECTAHOBKA,
YUCIIO COYCTAaHWH, YHCIO TepecTaHOBOK; OwHOM HpIoTOHA; ymeHHE
MPUMEHSTh KOMOMHATOPHBIE (DAaKTHI M PACCYXKIACHUS TSl PELICHUS 3a7a4;
OIICHHUBATH BEPOSTHOCTH  PEATBHBIX COOBITHIA; COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATH HOHy‘IGHHLIﬁ pe3yibTar

YMeHue onepupoBaTh IMOHATHUSAMU: TOYKa, MpsMas, IUIOCKOCTD,
IPOCTPAHCTBO, OTPE30K, Jyd, BeJIMYMHA YyIjda, IUIOCKUH  Yroi,
JBYIPaHHBIA Yyroji, TPEXTPAHHBIM yroj, CKpPELIMBAIOLIUECS MpsMbIE,
NapajuIeIbHOCTh U MEPNEHIUKYISIPHOCTD MPSMBIX U IUIOCKOCTEH, yroi
MEXY MNPSMBIMH, YTOJI MEXAY IPSIMOH M IUIOCKOCTBIO, YTOJI MEXAY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH O IJIOCKOCTH, PACCTOSHUE MEXIY
IPSIMBIMHU, PACCTOSTHUE MEX]Y TUIOCKOCTSIMHM; YMEHHUE MCIIONIb30BaTh MPH
pellleHnn 3aa4 U3ydeHHble (aKThl U TEOPEMbl INIAHUMETPUU; YMEHHE
OLIGHUBATh pa3Mepbl OOBEKTOB  OKPYKAIOLIEr0 MHpa; CTPOUTH
MaTeMaTUYeCKUe MOJENH C TOMOIIBI0 T€OMETPUUECKUX TOHATHH U

BCJIIMYHMH, PCIIAaTh CBA3aHHBIC C HUMU MPAKTUYCCKUC 3a1a9U
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YMeHue onepupoBaTh MOHATHUAMH: IJIOUIAb (UTYphl, 00BEM (UTYDBI,
MHOTOTPaHHHK, HPaBIJIBHBI MHOTOTPAaHHHK, CEYCHHE MHOTOIPaHHUKA,
KyO, mapajuienenumnen, npu3Ma, Nupamuaa, (Gurypa M HOBEPXHOCTH
BpaIlleH!s], HWINHAP, KOHYC, map, cdepa, miomanb chepsl, MiIomanb
MOBEPXHOCTU TMHPaMU[BI, TPU3MBI, KOHyCa, IMJIMHApA, 00BEM Kyoba,

MPSIMOYTOJIBHOTO Tapajijlesienuneaa, MUpaMHuabl, MPU3Mbl, UWIMHIpA,




KOHYycCa, Il1apa, pa3BEPTKa MOBEPXHOCTH, CECUEHUS KOHYCa W LWIMHIPA,
IapaJuleJbHbIE OCH WM OCHOBAHHUIO, CEYECHHUE I11apa, IUIOCKOCTH,
Kacaromasicss cepsl, LMIMHIPA, KOHYyca; yYMEHHE CTPOMTb CEYCHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOT'PAaHHHUKH, (PUTYpBI U MOBEPXHOCTHU
BpAILCHUs, UX CEYCHMS], B TOM YHCJIE C IIOMOILBIO 2JIEKTPOHHBIX CPEIICTB;
YMEHHUE MPUMEHSTh CBOMCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSATEILHO
(bopMynHupoBaTh ONpPEENICHUs] U3y4aeMbIX (PUTyp, BBIIIBUIATh TUIIOTE3bI
O CBOMCTBax W NMpPH3HAKaX r€OMETPUYECKUX (UTyp, 0OOCHOBBIBATH WU
onpoBepraTb HUX; YMEHHME IPOBOAUTH Kiaccupukanuo ¢uryp mo
pa3MYHBIM TpPU3HAKaM, BBIMOJIHATH HEOOXOIUMBIE JONOJHHUTEIbHBIC

IMOCTPOCHUA

11
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YMeHHe OmepupoBaTh TOHSATHUSMH: JBH)KCHHE B IPOCTPAHCTBE,
napauIeIbHbIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpazoBaHue MOM00US, MOMOOHBIE QUIYpHI; yMEHUE
pacrmo3HaBaTh paBHBIC W MOJOOHBIE (UTYPHI, B TOM YHCJE B MPUPOJIE,
UCKYCCTBE, apXUTEKTYpe; HCIIOJIb30BaTh T'€OMETPUYCCKHE OTHOIICHHS
IpH PEIICHUH 3aj]ad; HAXOIUTh TEOMETPUYCCKHE BEIUYHHBI (JIHHA,
yroi, Iomaab, o0bEM) TpHU pEUIeHHH 3aJad M3 JPYruX Y4eOHBIX
MPEIMETOB U U3 PEATbHON JKU3HH, YMEHHUE BBIYUCIIATH TCOMETPUUCCKUE
BEJIMYMHBI (IJIMHA, YTOJ, IUIOMIa[b, OOBEM, IUIOIIATL TOBEPXHOCTH),
UCTIONIB3YS M3YYCHHBIE (DOPMYIIBI M METONBI, B TOM YHCIE: TUIOIIAIb
MOBEPXHOCTH MUPAMUbBI, TPU3MBI, KOHYCA, IIWIMHIPA, TUIOMAAb cepsr;
00BEM KyDa, TPSIMOYTOJBHOTO MapalesienuIeaa, MUPaMUIbl, PU3MBI,
WIMHApPA, KOHYyca, IIapa; yMEHHWE HaxOJUTh OTHOIIEHHEe O0O0BEMOB

noJJ00HBIX pUryp

VYmenne OINCpHUPOBATH MMOHATUAMMU: MMPAMOYTOJIbHAA CUCTEMA KOOPAHUHAT,
BEKTOp, KOOPJIUHATHI TOYKH, KOOPJIWHATHI BEKTOPa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpPAa HAa YHCIO, Pa3jokKEHHE BEKTOpa 1Mo Oasmucy,
CKaJIIPHOE TIPOM3BEJICHUE, BEKTOPHOE IMPOM3BEACHUE, YTOJI MEXIY
BCKTOpaMHU; YMCHHE HCII0JIb30BaTh BeKTOpHBIfI u KOOp}IHHaTHLIﬁ METO/
JUIS  peIIeHWsl TEOMETPUYECKMX 3aJad W 3ajJad JAPYruX Y4eOHbBIX

MIPEAMETOB
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YMmenue BbIOMpaTh MOAXOMSIIMM METOX Ui pELIeHHUs 3allauu;
[IOHUMAaHUE 3HAYMMOCTH MATEMaTUKH B U3YYCHUU IPUPOAHBIX H
OOIIECTBEHHBIX MpPOLECCOB M  SBJICHHUI; YyMEHHE pAacIO3HaBATh

IMPOSABJICHUEC 3aKOHOB MATCMATHUKHW B HCKYCCTBC, YMCHHC IIPUBOIUTH




MNpUMEPBI  MATECMATHYCCKUX

MaTEeMaTUYECKON HAyKu

OTKPBITUH  POCCUUCKOM W  MHUPOBOU




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

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxn
1 Yucna v BBIYKCICHUS
11 Harypanbnsie u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCEI
19 Panyonanenele  yucna. OOBIKHOBEHHbIE U JE€CATUYHBIE JpOOM, IPOLICHTHI,
' 0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HaTypalbHOU cremeHu. JleiicTBus ¢ apudmeTnyecKkuMu
' KOPHSIMU HaTypaJlbHOW CTETIEeHU
14 Crenensb ¢ 1iensIM nokaszareneM. CTeneHb ¢ paluoOHaIbHBIM MoKazateseM. CBoiicTBa
' CTETIeHU
. CuHyc, KOCHHYC W TaHT€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTuuHble U HATypaJIbHbIE JTOTapHUPMbI
JeiictBuTenpHble uncna. ApupMeTHyecKHe Oomnepanuu ¢ JAeWCTBUTENbHBIMU
1.7 yrcnamu. [[pubmmkEHHBIE BRIYMCIICHUS, TPABUIIA OKPYTJICHHUS, IPUKUIKA M OIIEHKA
pe3yibTara BBIYMCICHUN
1.8 [IpeoOpa3oBanme BEIpAKESHUH
1.9 KommnekcHeie uncna
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 [enbie u 1poOHO-pallOHATbHBIE YPABHEHUS
2.2 WppanmonanbHble ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHUS
2.4 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS
2.5 Lenblie u 1poOGHO-palIMOHaNIbHBIE HEPABEHCTBA
2.6 WppannonanbHble HepaBEeHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapupMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpuyecKkrue HEpaBeHCTBA
2.9 CucTemMbl 1 COBOKYITHOCTH YpaBHEHUI U HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu
211 Martpwuiia CUCTEMBI TMHEWHBIX YpaBHEHUN. ONpeaenuTeh MaTPHUILhI




DOyHKINUK U TpaPUKH

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

3 ¢ynkunu. YétHeie 1 HeuéTHbIe pyHKuuU. [lepuogumueckue GpyHKIIH
OO6nactp ompeneneHuss W MHOXKECTBO 3HaueHW QyHkimuu. Hymnm ¢yskoum.
3.2 [TpomexxyTkn  3HaKOMocTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKLUH.
' MakcumymMbl ¥ MHHUMYMBI (GyHKuud. Hambonbliee W HauMeHbIlee 3HAYECHUE
(GYHKLNU HAa IPOMEKYTKE
33 CrenenHas (yHKUMS C HaTypaJbHbIM M IeJdbIM Iokas3areneM. E€ cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcumntoTsl TpadukoB ¢yHkiuil. CsoiicTBa  (yHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 TlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATEILHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas nporpeccuu. @opmysa CI0XKHBIX IPOIIEHTOB
4 Havana maTemaTnueckoro anaamsa
4.1 [TpousBonnas Gpynkiun. [Tpon3BoHbIE SIEeMEHTAPHBIX (HYHKINH
[IpumeHeHHe TNPOU3BOAHON K HMCCIEIOBAHUIO (QYHKUMH Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxieHne HanOOJIbIIEro U HaUMEHbILEro 3HAa4eHUs! (PYHKIHMHU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoecTBa U JIOTHKA
5.1 MHosecTBO, onepanuu Hajl MHOKecTBaMu. J[narpaMMel Disiepa — Benna
5.2 Jloruka
6 BeposITHOCTh ¥ cTaTUCTHKA
6.1 OmnwucarenpHast CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaTopuka
7 I'eomerpus
7.1 Durypsl Ha IIIOCKOCTH
7.2 [IpsiMble ¥ TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena 1 MOBEPXHOCTH BpPALLECHUS




7.5

Koopaunatsl u BEKTOPBI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* MaTeMaruka: anrebpa ¥ Hauajla MaTeMaTHYECKOTO aHaIN3a, FTeOMETPHSI.
Anrebpa u Hadasia MaremaTuyeckoro ananuza. 10-11 kimacc. Anumon I1.A.,
Konsarun 10.M., TkaueBa M.B. u np. AxumionepHoe o611ectBo «3narenbcTBo

«IIpocsemienne»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

1. HactonbHas kaura yuurens Marematuk. M.: OOO «M3patensctBo ACT»:
00O «M13paTenbCTBO

AcTtpenby.

2. COOpHUK HOPMAaTHBHBIX JOKYyMEeHTOB. Maremartuka. OenepanbHblii
KOMITOHEHT TOCYAapCTBEHHOTO

crangapta. @eaepaybhbiii 0a3ucHbil wiaH. Cocrasutenu: J./1. JlHemnpos,
A.T'. Apkanbes, - M,:

Apoda.

3. Coopuuk "ITporpammel 15 0011€00pa30BaTEIBHBIX ITKOJI, THMHA3HH,
muuees: Maremaruka. 5-11

ki1.”/ Coct. I'.'M.Ky3unenosa, H.I'. Munntok. — 3-e u3f., crepeotu.- M.
Apoda.

4. MeTtonuyeckue peKOMEHAAINN K yueOHuKaM MaTtemMaTuku ais 10-11



KJIaCCOB, )KypHal «MaTeMaTuka

B LIIKOJIC».

5. 'eometpusi, 7 — 9: Yueb. nns obmeobpazosar. yupexaenuit/ JI.C.
AranacsH, B.®. byrysos, C.b.

Kanomues u ap. — M.: [IpocBenienue, 2018.

6. 7. b.I'. 3uB. JlugakTnueckue MmaTepuaisl o reomerpun 1 11 knacca. —
M. IIpocsemieHue.

7. 8. 10.A. I'nazkos, U.U. FOnuna, B.®. byty30B. Pabouas teTpanb 1no
reomerpuu 1 11 xkimacca. — M.:

IIpoceenienue.

8.9. b.I'. 3uB, B.M. Meiinep, A.Il. baxanckuii. 3aga4u 10 TEOMETPUHU 1 7 —
11 knaccoB. — M.:

[Ipocsemuienue.

9. 10. C.M. CaaksH, B.®. byry3os. 3yuenue reomerpuu B 10 — 11 kmaccax:
MeTtoandeckue

pexoMeHanuu kK yaueOuuky. Kaura mis yuurens. — M.: [IpocBemienue.

10. 11. A.I1. KuceneB. DnementapHas reomeTpusi. — M.: IIpocBelienue.

11. 12. Iloypounsie pa3paboTku o reometpuu 11 kimace
(muddepenrupoBannbii noaxoa) — OO0

«BAKO».

* [IU®POBBLIE OBPA3OBATEJIbHBIE PECYPChI 1 PECYPCHI CETU

NHTEPHET:



IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

* http://www.mccme.ru, http://window.edu.ru, http://www.edu.ru,
http://www.school.edu.ru,
http://school-collection.edu.ru/collection/matematika/,
http://www.mathematics.ru, http://www.marh.ru,
http://www.bymath.net, http://matematiku.ru, http://school.msu.ru,
http://festival.1september.ru,

https://learningapps.org/4470596, Nudoypok, konuika ypokos, POIII,
https://www.youtube.com/channel/UC8rgpanENyNQaY KJ-tK2jCA
https://fipi.ru/metodicheskayakopilka/univers-kodifikatory-oko

HarnagHole ypokn 00O «3Kk3ameH — Megma»
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