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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,
LEJIOCTHOCTh OOMIEKYJIbTYPHOTO, JIMYHOCTHOTO W TMO3HABATEJIBHOTO pPa3BUTHUSA
JUYHOCTH O0YyYaroOmMnXCs.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3YJIBTATOB OOYYEHHS] T€OMETPUU B HAIPABICHUU JUYHOCTHOIO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M NPOUCXOKIECHUU TI'€OMETPUUYECKHX
aOCTpaKiMii, COOTHOIICHHH PEAJIbHOIO0 M HUICANBHOTO, XapaKTepe OTpPaXKEHUs
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 KauyecTB MBIIIJICHHUS, HEOOXOAMMBIX [UJIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

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

Jlormueckoe MbIIUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHHH OOYYaroIUMUCS
MOHATUHUHBIX OCHOB FT€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUMN
B XOJI¢ pEIIEHUs Te€OMETPUYECKUX 3aJayd, YMEHHE BbIJBUTaTh M OINPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHHH 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COLHAIBbHOTO ObITHA, (dopMa
OTPaXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCHEUIHOTO MO3HAHUS M AKTHBHOIO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpa3aMu OOBEOUHSET pa3Hble BUIbl YYEOHOM M TpPYAOBOM J€ATEIBHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHATBEHO BAXKHBIX KA4eCTB, MOITOMY aKTyallbHA
3amada (popmMupoBaHHS y OOYYarONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[leas ocBoeHust mporpaMmbl ydeOHoro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPO0JKEHUs 00pa30BaHUs
MO CTEIMAIBHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomMeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HAYCHA IS
OOyYaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromygecs: 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, €cii B JajbHEWIEeM 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 ypoBHEe B 10—11 kiaccax sBisitoTCs:

e (opmupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK YacTH 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 SBICHUS OKPYKAIOIIETO MUPA,;

e (opmMupoBaHuMe yMEHMs 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 (opMupoBaHME yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSITHSAMH 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
MPAKTUYECKUM COJICP’KaHUEM;

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



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB MW 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
TEOMETPUYECKHI amnmapar sl pPEIIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MMOJTYYEHHBIE PE3yJIbTaThI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEpEOMETpUM B Hayalle €ro Mu3y4yeHus 3ajad, pellaeMblX Ha YPOBHE
WHTYUTHUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHast paboTa HaJ
HUMH, 4YTO CIOCOOCTBYIOT PpAa3BUTHUIO JIOTUYECKOTO M MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM IEATENbHOCTH. Pa3BuTHME NPOCTPAHCTBEHHBIX NPEACTABICHUU Y
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHME  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOAUTCS € ONOPOM Ha
HarJIIHOCTh, a OIIepUpOBaHUME O0O0pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHUS.

OcHoBHbIE copeprkarelibHble TuHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U1 KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
o0ydeHHUs Ha YPOBHE CpPEIHEr0 00IIero 00pa3oBaHus.

Conepxanne o0pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MporpaMMbl, pacupeneNéHHbIM [0 TroJaM oOy4eHwus,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MNOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJIIOICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUUYECKUX MNPEICTaBICHUNA OOy4aroluXcs, pacuupsis U
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 1Ba roga o0ydenus - 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 CTEPEOMETPHUH U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyiebHbIE M CKpelmuBarommecs npsMbele. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
MApaAJUICIbHOCTh TPEX MPAMBIX; MAPAIIIEIBHOCTD MPAMON U IIJIOCKOCTH. YTUIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaiesenumne]; TOCTPOSHUE CEUCHH.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O NpsSMOu
MEPIIEHAUKYJISIPHON TIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJ MEXIY 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  MEPHEHAUKYJISIPHOCTH  ABYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE€ 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yronapHas
MpU3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasl U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajuiejienune]; U ero cpoucrtsa. [lupammpma: N-yronpHas nupamuja, TpaHd U
OCHOBaHUE MUPAMUIbI; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMU/IbI; MPABUIIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs MUPAMUJIA; NpaBUJIbHAs TPEYroJibHash MHUpaMUAa M TPaBUIbHbBIN
teTpadap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
noaekadp U ukocadap. CeueHus Npu3Mbl U TUPaAMUIBI.

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



Brruncnenre 571€MEHTOB MHOTOTPAaHHUKOB: pPEOpa, WMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoM mnupamuibl. Ilonstue 006 00bEMe. OOBEM
MAPaAMU/JIbI, TPU3MBI.

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

11 KIIACC

Tesia Bpalmenus

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

KoHunueckasi moBepXHOCTh, 00pa3yromiue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBAaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: neHTtp, paauyc, ITUaMeTp; IJIOMAAL MOBEPXHOCTU ChEpHI.
B3auMHoe pacnionoxenue chepsl U IIOCKOCTH; 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, WJIH TEJO
BpallEHUS.

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

[TomoGueie Tena B mpoctpaHcTBe. (COOTHOIIECHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJl.

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

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha mI0cKOCTH U B npocTpaHncTBe. CI0KeHNE U BRIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX C
IIPUMEHEHUEM TIpaBUJI JACUCTBHM C Bekropamu. lIpsaMoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopamnater BekTopa. IIpocreimme 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» XapakTepU3yrHTCs:

I'paxxnanckoe BocniuTaHue:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3UYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUHU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTH, YBAXKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K HCIOJIb30BAaHUIO ATUX JOCTIKCHUN B JPYrUX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYLIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMUYHUBOCTBIO K MATEMAaTUUYECKUM aCIIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

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

OTHbIXa, peryJspHas busnueckas AKTUBHOCTb); bu3nuecKoro
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
Oynymedr mnpodeccnrt W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



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

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedbl, OCO3HaHHWEM TJOOAIBHOTO XapakTepa JKOJOTHUYECKUX MpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS [MBHIN3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYSCKON KyJbTYypOW KaK CpEICTBOM IIO3HAHHS MHpA;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 0a306bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWuxcs (oceoenue
Memo008  NO3HAHUA ~ OKpYJCaArwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aeficTBus:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MTPH3HAKA MAaTEMaTHICCKUX
O00BEKTOB, TOHATHH, OTHONICHUH MEXAYy MOHATHIMH; (HOPMYIUPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymUpoBaTH W  MPEOOPa30OBHIBATH  CYKICHUS:
yTBEpIUTEIbHbIE W OTPHUIATENbHBIC, €IMHUYHBbIC, YacTHbIE W OOIIWE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HWCITOJIH30BAHWEM 3aKOHOB JIOTHKH, EAyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

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

e BBIOMpATH cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASAINIMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIIOJBH30BAaTh BOMPOCHI KaK MCCJIENOBATEILCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIGHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYTUPOBATH OOOOIIECHUS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIECHHIA;

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

Pabora ¢ unpopmaunmeii:

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

e BBIOMpaTh HWH(POpPMAIMIO U3  HCTOYHWKOB  PA3jJUYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

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

e OIICHUBATH HaAEKHOCTD nHpopmaruu 1o CaMOCTOSTEIIEHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  VYuueepcanvhvlie KoMMyHUKamugHvle  Oelicmeus,  o0becneyusarom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1a4uu, BbICKa3bIBaTh UJIEH, HAIICJICHHbBIC HAa TIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBISATh  pEe3yJbTaThl  pEHIeHHs  3aJayd,  OKCIIEpPUMEHTA,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTYyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacrpeaensiTh BUABI padOT, JOTOBAPUBATHCA, 00CYKIATh MPOIIECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHIA,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJIHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHW KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeusl, obecneyusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

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

CaMOKOHTPOJIb:

BIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcuu Kak OCO3HAHMS
COBEpIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3yabpTara peleHns MaTEMaTUYEeCKOU 3a1auu;

NPEABULIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh MNpPH PEUICHUU
3a1a4d, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWJEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI TOCTHKECHHUS WIM HENOCTHKECHHUS PE3YJIbTAaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OnepupoBaTh NOHATUSAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

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

OnepupoBaTh NOHATUSIMU: MAPALIETBHOCTh U EPIEHAUKYIAPHOCTD MPSAMBIX
U IUIOCKOCTEH.

KnaccuduimpoBaTe B3aUMHOE pAacCIlOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA yIOj, TPaHd JABYTPAHHOTO YIJa,
pedpo ABYTrpaHHOTO yria; JUHEHHBIM Yrojl JBYIPaHHOIO YIJIa; rpajycHas Mepa
JBYTPAHHOTO yTia.

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

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

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

OnepupoBaTh MNOHATUSAMHU: CEKYIas MJIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

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

PemaTe 3a1aun Ha HAXOXKACHUE TEOMETPUUYECKUX BEJIMYUH M0 00pa3iiam Ui
QIrOpUTMaM, TPUMEHSISI W3BECTHbIC AHAJTUTUYECKWE METOAbl TPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HAa BBIYMCIEHUE PACCTOSHUN MEXKIY IBYMS
TOYKaMH, OT TOYKH JO MNOPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMHU.

PemaTe 3a1aun Ha HAXOXACHUE T€OMETPUUYECKUX BEJIMUMH M0 00pasiiaM uiu
QITOPUTMAM, IPHUMEHSSI HW3BECTHBIC AHAIUTUYECKHE METOABI IIPU PEIICHUU
CTaHJAAPTHBIX MaTEeMaTUYECKUX 3aJad Ha BBIYHCICHHE YIVIOB  MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMH, MEXIy NPSIMOM M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYT'PaHHBIX YIJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMua) ¢ TpUMEHEHHEeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

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

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

[TpumeHsaTh reomeTpuueckue (HaKTbl IJI1 PELIEHHUS CTEPEOMETPUUECKUX
3a/1a4, MPEANOIAraroIuX HECKOIBKO IArOB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

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

[IpuBOIUTHE NpUMEpPHl MATEMATUYECKUX 3aKOHOMEPHOCTEM B MPUPOAE U
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYeCKd C(HOPMYIHpPOBAaHHOW MPOOJIEMBbI, 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 MNOHATUSIMH: LUIUHIAPUYECKAs TOBEPXHOCTh, OO0pa3yroIIHe
MWJIMHAPUYECKON  TIOBEPXHOCTH;  IWJIMHIP;  KOHUYECKas  IMOBEPXHOCTH,
o0OpasyroIue KOHMIEeCKON MOBEPXHOCTH, KOHYC; chepruueckasi TOBEPXHOCTh.

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

OOBSACHITH CITOCOOBI TTOJTYYEHHUS 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 TIJIOMIAAM  TIOBEPXHOCTEH  Tell  BpalieHus,
T€OMETPUYECKUX TeJ C TPUMEHEHUEM (HOpMYI.

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

BBIYUCISITE COOTHOIICHHSI MEXIY TUIOMAASIMU MMOBEPXHOCTEH W 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, WHTEPHPETHUPOBATH M MpeoOpa3oBbIBaTh HHPOPMALMIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCI0, O0BACHSITH, KAKUMHU CBOMCTBAMHU OHU 00JIaJaIO0T.

[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 KOMIUJIAHAPHBIE
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 KOOPIUHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl YISl PELICHUS] 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 [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUECKHUX 3a/1a4.

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

[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 W3YyUYECHHBIE IIOHATUS B NPOLECCE IOWCKA PEIICHUA
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a/1a4l, CBA3AHHBIE C HAX0XKJAECHUEM T€OMETPUUECKUX BEJTUYMH.
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Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypchl
bubnuoreka [{OK
1 B 1
BEAICITHE B CTEPCOMETPIIO 0 https://m.edsoo.ru/1c209e37
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MIIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepnieHIUKYISIPHOCTD MPSMBIX U 12 1 bubmmoreka [JOK
IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
bu6mmoteka IIOK
4 VYTiel MEXAY NPSIMBIMU U TUNIOCKOCTSIMH 10 1 https://m.eds00.ru/1c209e37
bu6nmorexa LIOK
° MuororparHiKit 11 https://m.edsoo.ru/1c209e37
N bubnuoreka [{OK
1
0 OOBEMEI MHOrOTPaHHHKOB o https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHUsl, paCCTOSHUS U YTJIbI 4 1 bubmorexa HOK
P ' P s https://m.eds00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
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11 KJIACC

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



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

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcsbl
OcCHOBHBIE TIOHATHUS CTEPEOMETPHH:
TOYKa, MpsiMasi, INIOCKOCTb,
npoctpancto. [IpaBuna 1 bubmmorexa [JOK
poeTp P https://m.edsoo.ru/aecc77cd
n300pakeHNs Ha PUCYHKAX
reOMETPHUECKUX HUTyp
[TonsTus: mepecekaronuecs
IJIOCKOCTH, EPECEKAKOLIMECS TPsiMast 1 bubmmorexa [JOK
> 6P P https://m.eds00.ru/2d8a9c99
Y TUTOCKOCTH
[TonsTHs: MepeceKkaronuecs
TJIOCKOCTH, TepEeCceKarorecs npsmas 1 brbmmorexa [JOK
> 1EP P https://m.edsoo.ru/db685e73
Y TUIOCKOCTh
3HaKOMCTBO C MHOT'OI'paHHUKaMH,
n300pa’keHre MHOTOTPAaHHUKOB Ha 1 bubmmnoreka HOK
PUCYHKaX, Ha TPOEKIIMOHHBIX https://m.edso00.ru/a63959ed
gepTexax
HauanpHabie cBenenus o kyoe u
MUpaMHie, UX Pa3BEPTKU U MOJCTU 1 Bubmmorexa [IOK
P > X PasBep ' https://m.edso00.ru/b30dff38
CeueHusi MHOTOTPaHHUKOB
HauanpHabie cBenenns o kyoe u
R bubmuorexa [{OK
MIpaMHuJIe, UX Pa3BEPTKU U MOJICITH. 1

Ceuenus MHOTI'OrpaHHUKOB

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



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
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IToHsATHE 00 AKCUOMATUYECKOM

7 IIOCTPOEHUH CTEPEOMETPHUH: AKCHUOMBI bubmorexa LIOK
p p pHH- https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPHUH U CIICACTBUS U3 HUX
ITousTre 00 aKkCHOMAaTUYECKOM
8 IIOCTPOEHNH CTEPEOMETPUN: aKCHOMBI buGnuorexa [IOK
p P pHH: https://m.eds00.ru/239c8ch4
CTEPEOMETPHUU U CIEACTBHS U3 HAX
ITousitre 06 aKCHOMATUYECKOM
9 IIOCTPOEHNH CTEPEOMETPHN: aKCHOMBI bubnnorexa [JOK
p p pHit: https://m.eds00.ru/65c6b106
CTCPEOMETPHUH U CISACTBHSI U3 HIX
ITousiTre 00 aKCHOMATUYECKOM
10 IIOCTPOEHUH CTEPEOMETPHUH: AKCHUOMBI bubnnorexa [JOK
p p pHit: https://m.edsoo.ru/258fc245
CTEPEOMETPHUH U CIICACTBUS U3 HUX
B3anMHOe pacnoioskeHHe NPSIMbIX B
1 MIPOCTPAHCTBE: MEepeceKarouecs, bubnunoreka LIOK
MapaJUIeNbHbIE U CKPEIIMBAIOIINECS https://m.edsoo0.ru/1a2520f6
npsiMbIe
[TapamienpHOCTH IPSIMBIX U
IUTIOCKOCTEH B IPOCTPAHCTBE:
12 napaieiIbHbIe 11;) }IMl:E)Je B bubnmorera IOK
P P .. https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; MaPAIIENBEHOCTD TPEX
MIPSIMBIX
[TapamiensHOCTh IPSIMBIX U
13 IIJIOCKOCTEN B IIPOCTPAHCTBE:! bu6muoreka [JOK
IlapannensHOCTh NPAMON U https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
14 VYTriabl ¢ cOHanpaBIECHHBIMU bubnuotexa [JOK
CTOpPOHAMU https://m.eds00.ru/9f4071b9
Bubnuoreka IIOK
15 VYroa Mexay nmpsSMbIMHU B 1

https://m.edsoo.ru/fe733862
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IIPOCTPAHCTBE

16 Yron Mexay npsMbIMHU B bubnmnoreka HOK
IIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapamiensHOCTh TIOCKOCTEH: bubmmoreka [JOK
MapajuiebHbIE MIJIOCKOCTH https://m.edso0.ru/2e18f255
18 CaoiicTBa napamienbHbIX MIIOCKOCTEN bubmmorexa LIOK
P https://m.eds00.ru/e504d656
[Ipocreiimue npocTpaHCTBEHHbIE
19 (buryphl Ha TUIOCKOCTH: TETpad brbmmorexa LIOK
P $ TETPP, https://m.edsoo.ru/4a28dc02
KyO, mapasuienenumne/
bubnunoreka LIOK
2 I1 i
0 OCTPOSHHE CEHEHH https://m.edsoo.ru/1d434dO0f
. bubnuorexa [IOK
21 Hoctpoene cedermit https://m.edsoo.ru/ec26fe5d
KonTponbHas pabota no teme
99 "[Ipsimble U TUIOCKOCTH B bubmmnoreka HOK
npoctpaHcTse. [lapayuensHOCTh https://m.edso0.ru/9a0a9e56
MPSIMBIX U IJIOCKOCTEN"
[TeprieHAMKYASIPHOCTH MPAMON U
23 HJI(I))CKOCHTH'};Ie I:;'IGH WK IJ)'ISI HBIC bubmorexa LOK
+ TICPHICHHRY AP https://m.edsoo.ru/b19f6asd
IpsIMbIe B IPOCTPAHCTBE
24 [Ipsimble napasuienbHbIE U bubmuoreka [IOK
MEPIEHUKYISIPHBIE K TTIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 IIpsimble napasuienbHbIEe U bubmuoreka [IOK
MEPIEHAUKYISAPHBIE K INIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHaANKyJISpHOCTH bu6muoreka [JOK
IIPSIMOM U INIOCKOCTH https://m.edso0.ru/f85bfc46
27 [Ipu3Hak nepneHANKYISIPHOCTH bubnuoreka [JOK



https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
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IIPSIMOM U TNIOCKOCTH

https://m.edso0.ru/79165d15

28 Teopema o npsimoit bubnmnoreka HOK
MEPIECHANKYISIPHOMN NIJIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o npsmoi bubmmoreka [JOK
MEePIEeHANKYISIPHON MIJIOCKOCTH https://m.edso0.ru/bd3745f8

30 Teopema o npsimoit Bu6muotexa [JOK
MEPIEHIUKYISIPHON IIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnieHIUKYNSIp U HAKIOHHBIE:

31 paccTostHAe OT TOYKH JI0 TUIOCKOCTH, ﬁ::f;?;ﬂ?f:g;grou}; 3c477d3
paccTostHUE OT MPSAMOM 70 TUNIOCKOCTH T '
[lepnieHIUKYNSIp U HAKIOHHBIE:

32 paccTosiHue OT TOYKH J0 MIIOCKOCTH, ﬁg{iﬁ;ﬁf:&igﬁi 6fefadd
PACCTOSHHUE OT MPAMOM [0 IIOCKOCTH T '
[eprieHAUKYISAp ¥ HAKIOHHBIE:

b K

33 paccTosiHiEe OT TOYKH JI0 TNIOCKOCTH, htI';ISsJ?/I//I;Teegsi)?r(a /a5b7h863
paccTosiHuE OT MPSAMOMN 10 MIIOCKOCTH T '
[eprieHAUKYISAp ¥ HAKIOHHBIE:

34 paccTosiHue OT TOYKH JI0 TIIOCKOCTH, Eggjﬁgfg;?gﬁbee 22be
paccTostHUE OT MPSAMOM 70 TUNIOCKOCTH T '

35 VYTIBl B IPOCTPAHCTBE: YTOJ MEXIY bubnmnorexa [JOK
MPSIMOM M TUIOCKOCTBEO https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHBIN YIroJl, JUHEHHBIA Yroi bu6muoreka [JOK
JABYIPaHHOIO yIJia https://m.edsoo.ru/5faOb3ce

37 JIByrpaHHBIN yroJl, TMHEHHBIN yroi bu6muoreka [JOK
JBYTPAHHOI'O yria https://m.edsoo.ru/c7c777ed
[leprieHAUKYIAPHOCTH MJIOCKOCTEH:

38 MIPHU3HAK MEPIEHANKYISIPHOCTH JIBYX bubmmorexa LIOK

IJIOCKOCTEN

https://m.edsoo.ru/ec3e2da3
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IlepneHUKyYISIPHOCTD IIJIOCKOCTEM:

39 MIPU3HAK MEPIECHIUKYISIPHOCTU ABYX Bubmmorexa LIOK
. https://m.edsoo.ru/ed9e2a8e
IJI0CKOCTEH
IlepneHUKyYISIPHOCTD IIJIOCKOCTEM:
40 npisﬂax ne;})/negﬂmcyns{pHocm IBYX bubmmorexa LIOK
. https://m.edsoo.ru/ba75dc57
IJI0CKOCTEN
41 Teopema 0 TpEX neprneHANKYIIpax bubnxorexa LTOK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx nepneHAUKYISIpax bubmmorexa LIOK
https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx nepneHAUKYISIpax brbmmorexa LIOK
https://m.eds00.ru/9f246736
KonTponbHas padoTa no remam
44 "[leprieHAUKYISAPHOCTD NPAMBIX U bubmmoreka [JOK
miockocTeil" u "Yribel MexIy https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTSAMH"
[ToHsiTHE MHOTOTpaHHUKA, OCHOBHbBIE
3JIEMEHThl MHOTOTpaHHUKA,
45 BBIIYKJIBIE U HEBBIIYKJIbIE bubmmorexa LIOK
B https://m.edso0.ru/2d24e873
MHOT'OI'paHHHKH; pa3BEPTKa
MHOTOTpaHHHUKA
[Ipu3ma: N-yronpHas npu3Ma; rpaHu U
46 OCHOBAHMS IPU3MBI; IIpsiMast U bu6muoreka [JOK
HaKJIOHHAsI IPU3MBbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
II0JIHAsl TOBEPXHOCTh IIPU3MBI
47 [Tapannenenunen, npsIMOYTOJIbHBIN bubmuoreka [IOK
MapajuiesienuIiel U ero CBOMCTBa https://m.edsoo.ru/8a7be683
48 IIupamuna: N-yrosnbHas nupamuaa, bubmuotexa [JOK

rpaHd 1 OCHOBAHUC MMUPAMUBI;

https://m.edsoo.ru/fblcd0a5
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OOKOBast ¥ OJTHAsI TOBEPXHOCTh
HUPaMUJIBL; IPABUIIbHASL M YCCUEHHAS
nupaMuIa

IIpaBuibHBIE MHOTOTPAHHUKHU:
MIOHATHE IIPABUIILHOTO
MHOI'OTPaHHUKA; IPaBUJIbHAS IIPU3Ma

bubnunorexa LIOK

49
Y MpaBUJIbHAs MUPaMU/Ia; paBUIbHAS https://m.eds00.ru/074c8865
TpeyrojbHas mupaMuia u
MIPaBWIIbHBIN TeTpadip; KyO
[Ipencrasnenue o MpaBUIBHBIX

50 MHOTOIPAaHHHUKAX: OKTad Bubmiorexa HOK

P ' P> https://m.eds00.ru/a0fdd5bf
JOJIEKa’Ap U UKOCAdIP.
CumMMeTpust B IPOCTPAHCTBE:
CUMMETPHS OTHOCUTEIILHO TOYKH,

51 IPSMOM, MIOCKOCTH. DIIEMEHTBI bu6moreka [JOK
CUMMETPHUU B MUPaAMUJIAX, https://m.edsoo.ru/b9e777d9
napajuieNenuneaax, mpaBuibHbIX
MHOTOTpaHHUKAX
Brrunciienune 3nemMeHToB

52 MHOTOTPaHHUKOB: pEOpa, AuaroHaaIn bubmorexa LOK

P - Peopa, ’ https://m.edsoo.ru/6cdbecef
YTJIBI
[Tmomaas 60KOBOI MOBEPXHOCTH H
ITOJTHOW ITOBEPXHOCTH MPSAMOM
53 IIPU3MBI, IUIOIIAgb OCHOBAHUIA bubnnorexa [JOK
P ’ y ’ https://m.eds00.ru/37d84157
TeopeMa 0 OOKOBON MOBEPXHOCTU
MPSAIMOM TPU3MBI
[Tmomaae 60KOBOI MOBEPXHOCTH H
. bubmuorexa [{OK
54 ITOBEPXHOCTH MTPABUIILHOMN

MUPaMUIBI, TEOpPEMa O TIIOMATH

https://m.edso0.ru/5603e30b
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OOKOBOI TTOBEPXHOCTH YCEUEHHOM

MTAPaAMUIBI
55 KonrponsHas pabora no reme bubmunoreka [JOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
. bub6nmoreka [IOK
56 Honsmie 06 0Oneme https://m.edsoo.ru/7ad0020b
N bub6nmoreka [IOK
> OOném mapamu et https://m.edso0.ru/235171b3
. bubnuorexa [{OK
58 Omem upavib! https://m.edsoo.ru/f47dfefd
. bubnuorexa [JOK
59 Omem Hpavib: https://m.edso0.ru/79c10312
N bubnuorexa [JOK
60 OOnEM mupamu et https://m.edsoo.ru/2faadc3f
" bubmuoreka [IOK
61 OOnEm MpH3Me! https://m.edso0.ru/79853608
N bubnuoreka [{OK
62 OOnEm MpH3Me! https://m.edsoo.ru/1e053890
N bubnuoreka [{OK
63 OOBEM mp3MEI https://m.edso0o.ru/482d3f51
64 KonrtponbHas pabota no reme bubmuoreka [JOK
"OO0BEMBI MHOTOTPaHHHUKOB" https://m.edso00.ru/28a6573c
IToBTOpenue, 06001ICHNE
65 cucTeMaTu3anus 3HaHHM. bubnuotexa [JOK
ITocTpoeHue ceyenuit B https://m.edsoo.ru/098bedad
MHOTOTPaHHHUKE
66 [ToBTOpeHme, 0600IIEeHNE but6mmoreka [IOK

cUCTEMAaTH3al U 3HAHUN.

https://m.edsoo.ru/f7792ba9
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Beluncrienue paccTosHAN: MEXIY
IBYMsI TOUKaMH, OT TOUKH JI0 NIPSIMOIA,
OT TOYKH [0 IIJIOCKOCTH, MEXAY
CKPEILMBAIOIINMUCS IPSIMBIMU

67 Hrorosas koHTpobHAs paboTa

[ToBTOpenue, 0600ICHNE
cHUCTEMaTU3als 3HaHHMH.
Brruuciienue yrioB: Mexy

68 CKPENTUBAIOIIUMHUCS TPSIMBIMH,
MEXy TIPSIMOM U TUIOCKOCTBIO,
JBYTPAHHBIX YTJIOB, YTIIOB MEKIY
IIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

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

bubmuoreka [IOK
https://m.edsoo.ru/56765e8b
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
JlaTa nudpoBbie
Ne n/m Tema ypoka Konrpoabubie IIpakTuueckue p
Bcero u3ydeHusi oOpa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
Hunuaapuyeckas TOBEPXHOCTD, 01.09.2026
1 o0pa3ymolre UIMHIPHIECKOI 1 bubnuoreka [{OK
MMOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://m.edsoo.ru/6054b8c1
MMOBEPXHOCTHU
HunuHap: ocHOBaHMS B OOKOBas 08.09.2026
5 MOBEPXHOCTb, 00pa3ymoIlas 1 och; 1 bubanorexa [JOK
Iomaas OOKOBOU Y IOJHOM https://m.edsoo.ru/188f6216
MMOBEPXHOCTHU
N300pakeHne LMIMHIpPA HA 15.09.2026
IJI0CKOCTH. Pa3BépTka nuimHapa.
3 Ceuenust muuHAPA (TIOCKOCTHIO 1 bubmorexa HOK
N P ’ https://m.edso0.ru/016e25eb
napajuieIbHON WIH
MEePIEHIUKYIISIPHON OCH IIHJIUH]IPA)
KoHnyeckas moBepXHOCTB, 22.09.2026
4 o0pa3ymoIire KOHUIeCKOn 1 bubmuoreka [IOK
IIOBEPXHOCTH, OCh U BEPILINHA https://m.edsoo.ru/c94ba09b
KOHHMYECKOU MOBEPXHOCTH
Konyc: ocHOBaHuE U BepIINHA, 29.09.2026
5 o0pa3ymolas 1 ocCh; MJIOIAb 1 bubmorexa I[JOK
paBy . https://m.eds00.ru/897dd3b2
OOKOBOI1 U MOJIHON MOBEPXHOCTH
VY ceu€HHbI KOHYC: 00pa3yronue u 06.10.2026
Y Pasyro bubnuotexa [JOK
6 BBICOTA; OCHOBAHMA U OOKOBas 1

IMOBEPXHOCTH

https://m.edsoo.ru/1468bab3
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N300paxkeHne KOHyca Ha MIIOCKOCTH. 13.10.2026
Pa3Béptka konyca. CeueHus KoHyca
7 (TUTOCKOCTHIO, MapaJlICIIbHON bubmmorexa [JOK
- 11ap https://m.edsoo.ru/Obdelbe8
OCHOBAHHUIO, U MIIOCKOCTHIO,
MIPOXOJISIICH Yepe3 BEpIINHY)
Cdepa u map: neHTp, paguyc, 20.10.2026
8 mileeT ; nnrc))mazlb ioll)ae xiocm bubmmorexa LIOK
p; p https://m.edsoo.ru/0341bc2b
chepsl
BsaunmMHoe pacrionoxxenue chepsl u 27.10.2026
bubnunoreka LIOK
9 IJIOCKOCTH; KacaTellbHas TUIOCKOCTh
https://m.edsoo.ru/bed12a43
K chepe; uromaas chepol
10 N3o0paxkenue cdepsl, mapa Ha 10.11.2026 bubnnoreka [JOK
wiockoctu. CedeHus mapa https://m.edsoo.ru/bc15f7f2
1 KomOunanwms ten BpamieHus u 17.11.2026 bubnunoreka LIOK
MHOTI'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHOrorpaHHuK, ONMAUCaHHbBINA OKOJIO 24.11.2026
12 cdepsr; cepa, BnUCaHHAs B bubnuoreka [JOK
MHOTOI'PAHHUK WIH B TEJO https://m.eds00.ru/0b136158
BpallIeHUS
13 [Tonsitue 06 06BéMe. OCHOBHBIC 01.12.2026 bubnuoreka [{OK
CBOICTBa 0OBEMOB TeEN https://m.edsoo.ru/26a03fb7
) 08.12.2026 bubnunorexa LIOK
14 O06bEM IUIHHIpa, KOHYyCa
i A3, KOHy https://m.eds00.ru/5513d87b
) 15.12.2026 bubnunorexa LIOK
15 O06bEM mapa u wiomaas cheps
P mams chep https://m.edsoo.ru/d189bde2
[Tono6HbIe Tena B MpOCTPAHCTBE. 22.12.2026
bu6nunorexa LIOK
16 COOTHOIICHUS MEXTY TUTOIIAISTMHI

MOBEPXHOCTEH, 00bEMaMH MOJOOHBIX

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

17 KontposbHas paboTa mo temam 29.12.2026 bubmuorexa [IOK
"Tena Bpamenus" u "O0bemsl Ten" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha MI10CKOCTH U B 12.01.2027 bubmmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CI10’KeHKe ¥ BEIYUTAHHE BEKTOPOB 19.01.2027 bubmmorexa [JOK
P https://m.eds00.ru/234f089
20 YMHOXKEHHE BEKTOPa Ha YUCIIO 26.01.2027 bubmmorexa [JOK
P https://m.edsoo.ru/dee379eb
Paznoxenune BekTopa 1o Tpém 02.02.2027
21 HEKOMILUIAHAPHBIM BEKTOpPaM bubmmorexa [JOK
P pam. https://m.edsoo.ru/a28fd74e
[IpaBuio napannenenunena
Pemenue 3amad, cBSI3aHHBIX C 09.02.2027
22 MIPUMEHEHNEM IIPABIII JEUCTBUH C buGnuorexa [IOK
P p https://m.edsoo.ru/5a827900
BEKTOpaMH
KoopauaaTtHO-BEKTOPHBINA METO 16.02.2027
23 1} I/IpiHIeHI/II/I reOMef WYECKUX bubmmorexa [JOK
pup P https://m.edsoo.ru/d3alfe30
3a1a4
IIpssMoyronbHas cucTeMa KOOpAUHAT 02.03.2027
24 B IpocTpancTBe. KoopanHatel bubmuoreka [IOK
BekTopa. [Ipocreiimue 3agaun B https://m.edso0.ru/48db7058
KOOpJIHATaX
o5 VYron mexnay Bekropamu. CkaispHOe 09.03.2027 bubmuoreka [IOK
MPOU3BENECHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Beruucnenue yrios Mexy 16.03.2027 bu6muoreka [JOK
MIPSMBIMU U TUIOCKOCTAMHU https://m.edsoo.ru/8efbe78e
97 Kontponbhas pabota mo teme 23.03.2027 bubmmnoreka IIOK

"BekTopbl 1 KOOPJMHATHI B

https://m.edsoo0.ru/77c22fch
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npocrpaHcrae”

[ToBTOpEeHME, 0000IIEHNE U 06.04.2027
28 cucteMmaTusanus 3HaHui. OCHOBHBIE 1 bubmuorexa [JOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPUH
[ToBTOpEeHME, 0000IIEHNE U 13.04.2027
29 cucTeMaru3anus 3HaHui. OCHOBHBIC 1 bubmuorexa [IOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHAMETPHUH
[ToBTOpEeHME, 0000IIEHNE 1 20.04.2027
30 cUcTeMAaTH3anus 3HAaHUN. 3a1auu 1 bubnnorexa [JOK
' https://m.edso0o.ru/7491efe0
IJITAHUMETPUHU ¥ METOJIbI KX PEIICHHS
[ToBTOpEeHME, 0000IIEHNE U 27.04.2027
31 cUcTeMAaTH3anus 3HAaHUN. 3a1auu 1 bubmorexa HOK
) https://m.edsoo.ru/4dffda97
TUTAHUMETPUHN M METOJIBI UX PEIICHUS
[ToBTOpenue, 0600IIEHNE U 04.05.2027
32 cucreMmaru3anusa 3HaHu. OCHOBHEIE 1 bu6mmoreka IIOK
burypsl, (hakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTepEeOMETPUU
11.05.2027 bubmmoteka IIOK
33 Hrorosas koHTpOJIbHAA paboTa 1
p p https://m.edsoo.ru/ec24dfc2
34 [ToBTOpenue, 0600mEeHNEe U 1 18.05.2027 but6mmorekxa [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO HACOB I10 34

[TPOT'PAMME
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MPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHHMA OCHOBHOM
OBPA3OBATEJBHON MTPOT'PAMMBI

10 KJTACC
Kox . .
IIpoBepsiemble npeAMeTHBIE Pe3yJabTAThl 0CBOCHHS OCHOBHOM 00pa3oBaTe/bHOI
HPOBEPIIEMOTO NPOrpaMMbl Cpe/iHero od1ero o0pa3oBaHus
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IpsAMasi, INIOCKOCTb
25 [IpuMeHsATP aKCHMOMBI CTEPEOMETPHHM M CIEICTBUS W3 HUX TMPH PEHICHUH
' reoMEeTPUYECKUX 3a1a4
23 OnepupoBaTh MOHSATHSIMHU: TMAPAJUICTBHOCTh M TEPIECHIUKYISPHOCTh MPSIMBIX H
' IIJIOCKOCTEH
24 KnaccupunupoBarb B3aMMHOE  pAacloOKEHHE MpPSIMbIX W IUIOCKOCTEH B
' POCTPAHCTBE
OnepupoBaTh MOHSTHUSMHU: IBYTPAHHBIA YyTroJ, TPaHU JBYTPAHHOTO YyTia, pedpo
7.5 JBYIPaHHOTO yIJa, JIMHEHHBIA Yroa JBYTpaHHOrO yrjia, TIpadycHas Mepa
JIBYTPaHHOTO yTJia
-6 OnepupoBaTh  MOHATHSAMH:  MHOTOTPAaHHHWK, BBIIYKIBIHA W HEBBITYKIIBIA
' MHOT'OI'pPaHHMK, 3JIEMEHThI MHOTOTPAHHUKA, TPaBUJIbHBI MHOTOI'PaHHUK
- Pacnio3HaBaTh ~ OCHOBHblE  BHJbl ~ MHOTOTPAaHHHMKOB  (MMpamuja, IpHU3Ma,
' MPSIMOYTOJILHBIN TTapajUieenumes, Kyo)
KnaccudunupoBaTb MHOTOrpaHHMKH, BBIOMpass OCHOBaHMSA JJs KiacCU(UKALUU
7.8 (BBITIYKJIBIC M HEBBITYKJIbIE MHOTOTPAaHHHUKH, TIPAaBUIIBHBIE MHOTOTPAaHHHUKH, TIPSMBIC
Y HaKJIOHHBIE IPU3MBI, apaljiesenHIe bl )
7.9 OnepupoBaTh MOHATUSAMH: CEKYILAs MNIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB
210 OOBACHATH NMPUHIMIBI MOCTPOEHHS] CEUEHUH MHOTOIPAaHHHMKOB, HMCIONB3YS METOJ]
' CJIEZIOB
CTpouTh CeYeHUS MHOTOTPAHHUKOB METOJIOM CJIE/IOB, BBHITIONHATH (BBIHOCHBIC)
7.11 IUIOCKHE YepPTEX U U3 PHUCYHKOB MPOCTHIX OOBEMHBIX (QUTyp: BUI CBEPXY, COOKY,
CHU3Y
Pemate 3amaun Ha HaxOXJEHHE T€OMETPUUYECKHX BEJIUYMH IO oOpa3laM WM
7.12 QITOPUTMAaM, NPUMEHSS W3BECTHBIE AHAIUTUYECKHE METOJbl TPU  PpEIICHUH

CTaHJAPTHBIX MAaTEMATUYCCKHUX 3aJJad Ha BBIYHCIICHHC paCCTOﬂHI/Iﬁ MCXKOY ABYMs




7.13

7.14

TOYKaMHu, OT TOYKH 1J0 HpﬂMOﬁ, OT TOYKH I0 IINTOCKOCTHU, MEXKAY CKPCIIMBAIOIIINMHCA

MMpAMBbIMHA

Pemate 3aa4u Ha HaXO0XIACHHUC TI'COMCTPUUCCKHUX BCIIMYUH 110 o6pa3uaM NI
aJIropurMaM, IMNOpHUMEHAA HMU3BECTHBIC AHAIUTHUYCCKUEC MCTOABI IIpH PCIICHHUU
CTaHJapTHBIX MaTCMaTHUYICCKUX 3aga4 Ha BBIYHMCJIICHUC YrJjioB MCKAY
CKPCIIUBAOIIUMHUCS MMpsAMbIMH, MCXOY HpHMOfI n IIIIOCKOCTBIO, MECXOY

IUIOCKOCTSIMU, JIBYTPaHHBIX YIJIOB
Bbruucnate 00BbEMBI M IUIOIIAAM IOBEPXHOCTEH MHOTOTPAHHUKOB (MpHU3Ma,
nupamMuia) ¢ IpUMEHEHuEeM (popMyIl, BBIYUCISATh COOTHOIICHUSI MEXIY IJIOLIAaIIMU

MOBEpXHOCTEH, 00bEMaMU MOT0OHBIX MHOTOTPAaHHUKOB

7.15

7.16

7.17

7.18

OHepI/IpOBaTB IOHATHAMU: CUMMCTPHUA B IIPOCTPAHCTBE, LCHTP, OCb U INNIOCKOCTH

CUMMETpPHH, IIEHTP, OCh U MJIOCKOCTh CUMMETPHHU (UTYPHI

WzBnekath,  mpeoOpa3oBbIBAaTH W HMHTEPIPETHPOBATH  HMH(OpMAIMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax, HPEJCTABICHHYI0 Ha 4epTexax U
pUCYHKax

[IpumensTe reoMeTpuveckue (akThl IS PEIICHUS CTEPEOMETPHUYECKUX 3ajad,
IIPEII0JIAratoIIUX HECKOJIBKO IAarOB PELLEHUs, €CJIN yCIOBHUS IPUMEHEHUS 3a/1aHbl B
ABHOM opMme

[IpumeHnATH MIpOCTENIINE [IpOrpaMMHBIE cpeacTaa 51 JJIEKTPOHHO-

KOMMYHUKAIIUOHHBIC CUCTEMEI ITPU PCHICHUN CTCPCOMETPUUCCKUX 3a1a4

7.19

[IpuBOoaUTE TpUMEpPHl MAaTEMAaTHYECKHX 3aKOHOMEPHOCTEW B IPUPOJE U JKHU3HHU,

paciio3HaBaTh IMPOABJICHHUEC 3aKOHOB '€COMCTPUHU B HCKYCCTBE

7.20

[TprMeHATHh MOydYeHHbIE 3HAHUS Ha MPaKTHKe: aHAJTM3UPOBATh peabHbIE CUTYAIH
U TIPUMEHSTh W3YYECHHbIE MOHATHUS B MPOIECCE MOUCKA PELICHUS MaTeMaTHYeCKU
chOopMyIMPOBAHHOW NPOOJIEMbI, MOJECIUPOBATh peallbHbIE CUTYallUd Ha S3bIKe
TE€OMETPHH, UCCIIEI0BAaTh TOCTPOEHHBIE MOJENHU C UCIIOJIb30BAHUEM I'€OMETPHUUECKUX
MOHATHI U TeopeM, amnmnapara aireOpbl, perarb NpaKTHUYEeCKUe 3aauu, CBA3aHHBIE C

HaXO0XIACHUEM I'€COMCTPHICCKUX BEIINYHNH




11 KITACC

Kox IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThI 0CBOEHHS OCHOBHOM
NPOBePsIEMOr0 .
o0pa3oBaTe/IbHOI MPOrpaMMBbl cpeHero o0mero 00pa3oBaHus
pe3yJabTara
6 I'eomerpus
OnepupoBarh  MOHATUSMH:  LIWIMHIpPUYECKAas  IOBEPXHOCTb,  OOpasyromue
6.1 UWIMHIPUYECKON OBEPXHOCTH, LIUIUHAP, KOHHUYECKas MOBEPXHOCTh, 00pa3yroume
KOHHYECKOW MOBEPXHOCTH, KOHYC, chepruecKkasi IOBEpXHOCTh
6.2 Pacrio3naBats Tena BpameHus (MUIUHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIOCOOBI MOTYYESHHUS TEJ BPALLICHHUS
6.4 KrnaccudunupoBats B3aUMHOE pacIoiioKeHUE cPephl U MIIOCKOCTH
OnepupoBaTh MOHATUSAMHU: IIAPOBOM CErMEHT, OCHOBAaHHWE CErMEHTa, BHICOTA
6.5 CeTMEHTa, IIAapOBOW CJIOH, OCHOBAaHHE HIAPOBOTO CIIOS, BHICOTA HIAPOBOTO CIIOS,
IaPOBOM CEKTOP
6.6 Boruncnsate 00bEMBI U TIIOIIAIU TTOBEPXHOCTEH TeJ BpallleHHs], TEOMETPHUUECKUX Tell
' C MpUMEHEeHUeM (HopMyI
67 OmnepupoBarh MOHATHSIMHU: MHOTOTPAaHHHK, BIMCAHHBIM B cepy M ONUCAHHBIA
' 0Ko0JI0 cepsl, cepa, BIMCaHHAS B MHOTOI'PAaHHUK WJIH TEJIO BpaIlleHUs
6.8 BbIUuCIATE COOTHOIIEHHS MEXIy IUIOMIAJIMH TOBEpXHOCTeH u o0béMamu
' MOAOOHBIX TEJ
69 N300paxkaTh u3y4aeMbie (GUTYPHI OT PYKH U C IPUMEHEHHUEM ITPOCTHIX YePTEKHBIX
' MHCTPYMEHTOB
6.10 BbIONHATE  (BBIHOCHBIE) IIIOCKHME YEPTEXKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX
' ¢buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTh CEUSHHUsI TeJl BPALLICHHS
W3BnekaTh,  HMHTEPIpPETHpPOBaTH W IpeoOpa3oBbBaTh  MH(POpPMAIUIO O
6.11 MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax, MpPEJICTaBICHHYI0 Ha yepTexkax u
PHUCYHKaX
[TpumensTh TeoMeTpuueckue (GakKThl UISI PEUICHHS CTEPEOMETPHUYECKUX 3ajad,
6.12 MPEIoIararouX HECKOJIbKO IIaroB pelIeHHs], €ClIi YCIOBUS MPUMEHEHUS 3a1aHbl
B SIBHOU (opMme
6.13 OmnepupoBaTh MOHATHUEM: BEKTOP B IPOCTPAHCTBE
6.14 BbIMONHATE AEHCTBUS CIOKEHUS BEKTOPOB, BBIYUTAHHS BEKTOPOB U YMHOXKCHHS
' BEKTOpa Ha YHCII0, OOBSACHATh, KAKUMU CBOMCTBAMH OHU 00JIaal0OT
6.15 [IpuMeHsTh paBUIIO NapajuIeIeNUIIea IPU CI0XKEHUH BEKTOPOB
6.16 OnepupoBaTh MOHATHSIMHU: JE€KAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOD,

MOJYJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, Yroll MEXIYy




BCKTOpPAaMH, CKAJIApHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC N KOMIUIAHAPHBIC

BEKTOPBI

Haxoauth cymMMy BEKTOPOB W MpPOU3BEICHHUE BEKTOpAa HA YHUCIO, Yrojl MEXKIY

6.17 BEKTOpaMH, CKaJlsipHOE IPOM3BEIEHHUE, pacKIaJblBaTh BEKTOp IO  JIBYM
HEKOJUIMHEApHbIM BEKTOpaM
6.18 3agaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKapTOBON cHCTEME KOOPAMHAT
6.19 Pemate npocreiimne reoMeTpUyYecKHE 3aJaud  Ha I[PUMEHEHUE BEKTOPHO-
' KOOPAMHATHOTO METO/1a
Pemare 3amaun Ha JOKa3aTelbCTBO MAaTEMAaTHYECKUX OTHOUIEHWH M HaXOXJICHHE
6.20 TE€OMETPHUECKUX BEIMYHMH MO 0o0paslaM WM aJropuTMaM, NMPUMEHSS H3BECTHBIC
METOBI IPU PEIICHUH CTAaHIAPTHBIX MAaTEMaTHYECKHX 3a1a4
6.21 [IpumensaTh IpocTenme IIpOrpaMMHBIE cpeacTaa u 3JIEKTPOHHO-
' KOMMYHHUKAI[IOHHBIE CUCTEMBI IPU PEIIEHUH CTEPEOMETPUUYECKHX 3a1a4
6.22 [IpuBOoANTH TIpUMEPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TNPHUPOJAE U KHU3HH,
' pacrio3HaBaTh [IPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[TpuMeHsATh MOTy4YEeHHBIC 3HAHUS HA MPAKTHKE: aHAJTM3UPOBATh PEAbHBIC CUTYAIUH
U IPUMEHSTh U3YYEHHBbIE MOHATUS B IpOIlecce MOUCKA PELICHHsS MaTeMaTU4eCKU
6.3 cOpMyYIHPOBaHHOW TPOOJIEMBI, MOJICIUPOBATh pPEAJbHBIC CHUTYallUd Ha S3BIKE

FEOMETPUH,  HUCCIENOBATh  IIOCTPOEHHBIE  MOJEIM  C  HCIOJIb30BaHUEM
reOMETPUUYECKUX TOHATUN U TEOpeM, ammapara aireOpbl, pelaTh MPaKTHYECKHe

3aa4u, CBA3aHHBIC C HAXOKACHUEM I'COMCTPHUICCKUX BCIIMYUH




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJTACC

Kon

7.1

HpOBepﬂeMLIﬁ 3JIEMEHT COACPKaHUSA

I'eomerpus

OcHOBHbBIE NOHSATHUS CTepeoMeTpUM. Touka, Mpsimasi, IIIOCKOCTb, MpocTpaHcTBO. IloHATne 00

AKCHOMATHUYCCKOM INOCTPOCHUU CTCPCOMECTPHU: AKCUOMBI CTCPCOMCTPHUHA U CICACTBUS U3 HUX

7.2

7.3

B3aumHOoe pacnonoxeHue MNpsMBIX B IMPOCTPAHCTBE: IMEPECEKAIOLUEcs, MapajlyielbHblE U
CKpemuBamomuecs mnpsmeie. [lapaniaenbHOCT TPSIMBIX M IUIOCKOCTEH B MPOCTPAHCTBE:
napaujiCJIbHbIC IIPAMBIC B IIPOCTPAHCTBC, IMapalyICJIbHOCTDH TpéX MMpsAMBIX, HAPAJJICIbHOCTH
OpsIMOM M IUIOCKOCTU. YTIbl C COHAIPaBICHHBIMM CTOPOHAMH, YIOJl MEXAY MpSMBIMU B
npoctpancTBe. [lapauienbHOCTH  TUIOCKOCTEW:  MapajUieibHbIE  IJIOCKOCTH, CBOMCTBA
napajulenbHBIX IIockocTeil. Ilpocrteiimue mpocTpaHcTBeHHblE (GUTYpbl Ha  IJIOCKOCTH:

TeTpa’ip, KyO, mapauieNenuIe]], MOCTPOSHHE CeUeHH

[lepneHqUKyYISIPHOCTD MPSIMOM WM INIOCKOCTH: NEPIEHAMKYJSPHBIE NMPsAMbIE B IIPOCTPAHCTBE,
IpsAMBIE MapaJUICIbHbIE U TEPIEHAUKYISPHBIE K IJIOCKOCTH, IMPU3HAK IEPIEHIUKYISAPHOCTH
IpsAIMOM M IUIOCKOCTH, TEOpeMa O NPSIMOM NEPIEHAUKYIIPHOM IUIOCKOCTH. YIUIBI B
IIPOCTPAHCTBE: YIOJl MEXAY NPSAMOM M IUIOCKOCTBIO, IBYIPAHHBIM YIOJI, JIMHEHHBIA YroJl
JBYIpaHHOro yriua. llepneHaukyissp M HakKJIOHHBIE: PACCTOSHUE OT TOYKH JO IUIOCKOCTH,
paccTosiHUE OT IPSIMOM JI0 MIOCKOCTH, MPOEKIUs (PUTYpPbI HA IUIOCKOCTh. [lepneHIuKyaIspHOCTh
IUIOCKOCTEM: TPHU3HAK INEPIEHIUKYIAPHOCTH OBYX IulockocTe. Teopema o  Tpéx

MNEpNCHAUKYJIApax

7.4

IloHsiTHE MHOTOrpaHHHMKA, OCHOBHBIE JJIEMEHTHI MHOTOIDAHHMKA, BBIIIYKIIBIE U HEBBIIMYKIIbIE
MHOTOIPAHHUKH, pa3BEpPTKa MHOrorpanHuka. [Ipusma: N-yroyipHas npu3Ma, rpaHd U OCHOBAHUS
OpU3MbI, TpsMas M HAKJIOHHAas MpHU3MbI, OOKOBas M IIOJHAs MOBEPXHOCTb IPU3MBI.
[Tapannenenunesn, MpAMOYTOJIBHBIA NapajIesenunes u ero ceorcrea. [lupamuaa: n-yronpHas
nupamMuia, TpaHW M OCHOBAaHHE MUPaMUAbI, OOKOBas M IMOJHAs IMOBEPXHOCTb MUPAMUJIBI,
IpaBUJIbHAsl M YyCEUYEHHAs MUpamMuia. OJEMEHTHl Mpu3Mbl W nupamuzasl. [IpaBuiibHbIE
MHOT'OI'PAHHUKHU: IOHATUE IIPAaBUIBHOIO MHOTOIPAaHHMKA, IIPABUIIbHAS IPU3Ma U IIpaBUJIbHAS
nupaMuJia, IpaBUIbHAs TPEYrojibHas MUPaMU/ia U MPaBUIbHBIN TeTpasap, Kyo. [Ipencrasienue
O IPaBWJIBHBIX MHOTIOIpDAaHHUKAaxX: OKTa’Jp, AOAEKa’aAp U ukocadapyrue CedeHus NpU3Mbl U

ImUupaMuabl

7.5

CummMeTpusi B TPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOH, IUIOCKOCTH.

DJeMEHTEI CUMMCTpPUU B ITUpaMUZiaXx, mapaiicjCuuicaax, mpaBUuJIbHbIX MHOT'OI'PAHHUKAX




7.6

Breruncienre »7€MEHTOB MHOTOTPAaHHHMKOB: pEOpa, nuaroHanu, yriael. [lnomans OokoBoOM
MIOBEPXHOCTU M IIOJHOW ITOBEPXHOCTH MPSIMOM IPU3MBI, IUIOLIAJb OCHOBAaHUM, TEOpeMa O
OOKOBOW IOBEPXHOCTH HpAMOM mpu3Mmbl. Ilnomans OGOKOBOH MOBEPXHOCTH M IMOBEPXHOCTH
NpaBWIBHON MHUpaMHUIbI, TeopeMa O IUIOIWAAMu yceu€HHOW nupamuibl. [loHstne 06 oO0BEME.

O0bEM UpamMuIbl, IPU3MBI

7.7

[Tono6ubie Tena B mpoctpancTBe. COOTHOIIEHUS MEXAY TUIOUIaIIMU IOBEPXHOCTEH, 00BEMaMU

OAOOHBIX TEN

11 KITACC

Kon
6

6.1

6.2

IIpoBepsiemMblii 31eMeHT coepKAHUA

I'eomerpus

Hunuuapuyeckass IMOBEPXHOCTb, 00pa3ylollMe  LUIMHAPUYECKOW  IOBEPXHOCTHU,  OCb
LWINHAPUYECKON oBepXHOCTH. LIMauHap: ocHOBaHUS U GOKOBasi HOBEPXHOCTh, 00pa3yromias u
0Cb, IUIOIIA/lb OOKOBOM U MOJHON OBEPXHOCTH

KoHnnueckass MOBepXHOCTb, O00pa3ylollue KOHHYECKOM MOBEPXHOCTH, OChb U BepIIMHA
KOHUYeckol mnoBepxHocTH. KoHyc: ocHOBaHME M BeplIMHA, OOpasyrolas U OChb, IIOLIA/b
OOKOBOI M TOJHOW MOBEPXHOCTU. YCEUEHHBIM KOHYC: 00pa3ylollMe U BBICOTA, OCHOBAHUS U

OokoBas IOBCPXHOCTDH

6.3

6.4

6.5

6.6

Cdhepa um map: wueHTp, paauyc, IUaMmeTp, IUIOIAAb IOBEpXHOCTH cdepbl. BianmHoe

PAaCIIOJIOKCHHUEC C(bepbl " IJIOCKOCTH, KaCcaTCJIbHas IJIOCKOCTb K C(I)epe, iomanab C(I)epLI
I/I306pa)i(eHI/Ie TCJI BpalllCHUS Ha IMJIIOCKOCTH. PaBBépTKa ONUIIMHApPA U KOHYCa

KOM6I/IH8.I_II/II/I TCJI BpAIlCHUA U MHOTOTPAaHHUKOB. MHOFOI‘paHHI/IK, OIMCAaHHBIM OKOJIO C(l)epLI,

C(bepa, BIIMCaHHAas B MHOT'OT'PAHHUWK, UJIW TCJIO BpalllCHUA

[Tonsarue 06 06béMe. OcHOBHBIE cBOIicTBa 00BbEMOB Tell. Teopema 06 00bEME MPAMOYTOJIBLHOTO

napauienenumnena u cieactsus u3 He€. O0bEM mmimHIpa, KoHyca. O0BEM Imapa U TUIOIAdh

cdepbl

6.7

[TonoOHubIe Tena B mpocTpancTBe. COOTHOMICHUS MEXKTY TUIOMIAISIMU IOBEPXHOCTEH, 00bEMaMu

OTOOHBIX TEN

6.8

CeueHus numHApa (MapauieIbHO U NEPHEHIUKYIISIPHO OCH), CEYEHHs KOHyca (IapayjiesbHOe

OCHOBAHHUIO U ITPOXOAAIICC YCPEC3 BCpIJ_II/IHy), CCUCHUA Iapa

6.9

Bektop Ha mmockoct M B mpocTpaHcTBE. CIO0KEHHME M BBIYMTAHHE BEKTOPOB. Y MHOXXEHUE
BEKTOpa Ha 4ucio. PasioxeHune BekTopa Mo TPEM HEKOMIUIAaHApHBIM BekTopaM. [IpaBuio

napajuienenumnena. Pemenue 3agad, CBI3aHHBIX ¢ IPUMEHEHHUEM IIPABUII JCMCTBUI C BEKTOpaMU

6.10

IIpssmoyronbHasi cucremMa KoopauHaT B mpoctpaHcTBe. Koopaumuatel BekTopa. Ilpocreiimne
3aJa4d B KOOpAMHATaxX. YTroia Mexay Bekropamu. CKajaspHOE IpPOU3BENEHUE BEKTOPOB.
Beruncnenue yriioB Mexay NpsSMbIMH M IUIOCKOCTSMH. KOOpAMHATHO-BEKTOPHBIM METOX IIPH

pCeIICHUU T'COMCTPUUCCKHUX 3a1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHEI'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoB
epsie
MOr0
Tpeod
OBaH
usi

IIpoBepsiemble TPeOOBAHMS K NPEAMETHBIM Pe3yJibTaTaM OCBOEHUSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpPaMMBbI CpeHero 001ero 00pa3oBaHus

Bnagenue MmeronaMu 10Ka3arenbCTB, AITOPUTMAMHU PEIICHUS 3a/1a4; YMEHUE (pOpMyIHpoBaTh U
OIEpUPOBATh MOHATUAMM: ONPEAEICHUE, aKCUOMA, TEOpEMa, CIEACTBHE, CBOMCTBO, NPHU3HAK,
JI0Ka3aTelbCTBO, PABHOCWIBHBIC (DOPMYJIHPOBKH; NPUMEHSTH HX; YMEHHE (OPMYIHPOBATH
o0paTHOE M MPOTHBOIOJIOXKHOE YTBEpP)KIEHHE, NPUBOIUTH IPUMEPbl U KOHTPIPHUMEPHI,
HCIIOJIB30BaTh METOJ MAaTEMaTU4YECKOM HMHIYKLHH; MPOBOJUTH JOKA3aTEIbHBIE PACCYKICHUS
IPU PELIEHUM 3a1ad, OLIEHUBATh JIOTMUECKYH0 IPAaBUJIBHOCTb DPACCY)KIEHUH; YMEHUE
OIEPUPOBATH MOHATUAMM: MHOKECTBO, ITOAMHOKECTBO, ONEPALMK HAJ MHOXECTBAMHU; YMEHHE
UCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN ammapaTr A ONHMCAaHUS PEAIbHBIX IPOLECCOB U
ABJICHUN W TIpU pEUIeHHH 3a7ad, B TOM YHUCIE U3 APYTUX Y4eOHBIX IpPEIMETOB; YMEHHE
OINepUpOBATh MOHATHSMHU: Tpad, CBA3HBIM rpad, nepeBo, LUKI, Tpad Ha MIOCKOCTH; yMEHHUE
3a/laBaTh M OMMCHIBATh Irpadbl pa3IuYHBIMU CIIOCOOAMU; HUCIIONIB30BaTh Ipadbl MU pELIEHUU

3aaad

YMeHue onepupoBaTh IMOHATHUSAMHU: HATypajJbHOE YHCIO, LEJIO€ YHUCIO, CTENEHb C ILEJIBIM
IIOKa3aTesieM, KOPEHb HATYPAJIbHON CTENEHH, CTENEHb C PAlMOHAIBHBIM I10KA3aTeJIEM, CTEIICHb
C IeHCTBUTEIBHBIM IIOKA3aTeIeM, JOrapu(mM Yuciia, CHHYC, KOCHHYC U TaHT€HC MPOU3BOJIBHOTO
4yycia, OCTAaTOK IO MOXYJI0, PAallMOHAIBHOE YHCJIO0, UPPALMOHAIBHOE YHCIO, MHOKECTBA
HaTypaJIbHbIX, UENbIX, PalUOHAIBHBIX, JEHCTBUTENIBHBIX YHCEI; YMEHHE HCIIOIb30BaTh
NpPU3HAKW JEIMMOCTH, HaWMEHbUIMM OOIMH [enuTenb M HauMeHbllee o0Iiee KpaTHoe,
anroput™ EBKiIMZa 0OpHM pelIEHUWH 3a4ad; 3HAKOMCTBO C Ppa3JIMYHBIMU IO3UIIMOHHBIMU
CUCTEMAaMM CYHCJIEHUS; yMEHHE BBINOJHATh BBIYHMCICHUE 3HAYEHUH U mpeoOpa3zoBaHUs
BBID@KEHUII CO CTeNmeHsMH U Jorapudgmamu, npeoOpa3oBaHUs APOOHO-PALMOHATIBHBIX
BBIpQXXEHHM; yMEHHE OINEepUpOBaTh MOHITUSIMU: IOCIEIOBATENLHOCTb, apuUpMeTHIecKas
nporpeccusi, TIeoMeTpuYecKas mporpeccusi, OECKOHEYHO YOBbIBAIOIIas TIeOMETpHUYECKas
IIPOrpeccHsi; YMEHHUE 3a7aBaTh MOCIEI0BATEIBHOCTH, B TOM YHCIIE C MIOMOIIBIO PEKYPPEHTHBIX
dbopMyI; yMeHHE ONepupOBaTh MOHATUAMH: KOMIUIEKCHOE YHCIIO, COMPSHKEHHBIE KOMIUIEKCHBIE
YyHuclla, MOAYJIb W apryMEHT KOMIUIEKCHOTO 4YHcla, (Qopma 3amucu KOMIUIEKCHBIX YHCEN

(reomeTpuyeckas, TPUTOHOMETpHYECKass U  anredpanyeckas); yMeTb  IPOHU3BOJIUTH




apudMeTHUecKue IeHCTBUS ¢ KOMIUICKCHBIMU YUCIIAMH; MPUBOIUTH NMPUMEPBI UCIIOJIb30BaHUS
KOMIUIEKCHBIX YHMCEJl; ONIEPUPOBATh MOHATUIAMM: MaTpula 2x2 u 3x3, onpeaeanuTesnb MaTpULbI,

FGOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPECACIIUTEIA

YMeHue onepupoBaTh IOHATHUSAMHU: PAalUOHAIBHBIE, HWPPALUOHAIBHBIC, IIOKA3aTEIIBHBIC,
CTETIEHHbIE, JIoTapu(pMUIecKre, TPUTOHOMETPUYECKHE YPAaBHEHHS 1 HEPABEHCTBA, X CUCTEMBI,
YMEHHUE ONEepUpOBaTh MOHATUAMU: TOXKIECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMA YPAaBHEHUN U HEPABEHCTB, PABHOCWIBHOCTb YPaBHECHMI, HEPABCHCTB U
CUCTEM; yMEHHUE pELIaTh YPAaBHCHUSA, HEPABCHCTBA U CHUCTEMbI C IIOMOILBIO Pa3IMYHBIX
IIPUEMOB; pellaTh YPaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C IIapaMETPOM; IIPUMEHATh YPABHEHUS],
HEPaBEHCTBA, UX CHUCTEMBbI i1 PEUICHUSA MATEMaTUYECKUX 3aJad M 3aJa4 U3 PA3IUYHBIX

oOyactell HayKu U pealibHOM JKU3HU

YMeHue onepupoBaTh MOHATUAMU: (QYHKIUSA, YETHOCTh (PYHKLUHU, NEPUOJUYHOCTb (YHKIIHUH,
OrPaHUYEHHOCTh (DYHKIMHU, MOHOTOHHOCTh (YHKIUH, SKCTpeMyM (YHKIUHU, HauboJbllee U
HalMEHblIee 3HAYeHHs] (QYHKLUM Ha HPOMEXYTKE, HenpepbiBHas (YHKLIHSA, ACUMIITOTHI
rpaduka GyHKINH, IEpBast U BTOpasi MPOU3BOAHAs (YHKIIUU, TEOMETPUICCKUNA U (PU3MUECKUI
CMBICJI ITPOU3BOIHOM, NEpBOOOpaA3Hasi, ONpeAeIEHHBIN HHTErpall; yMEHUE HAXOUTh aCUMIITOTHI
rpadpuka (YyHKIMH; YMEHHE BBIYUCIATH MPOU3BOJIHBIC CYMMBI, MPOU3BEICHUS, YaCTHOTO M
KOMIIO3ULMHM (DYHKIMHA, HAaXOAUTh YpPaBHEHHE KacaTelbHOW K rpaduky (yHKIMHM; yMEHHe
HAXOJUTh TPOU3BOIHBIE AJIEMEHTAPHBIX (DYHKIIMIA, YMEHHE HCIIOIB30BaTh MPOU3BOJHYIO JUIS
uccieoBaHus (YHKIMNA, HAXOAUTh HaWOOJbIINE U HAUMEHbIINE 3HauUeHUs (QYHKIMNA; CTPOUTh
rpadMKd MHOTOYJICHOB C WCIOJB30BAHMWEM allllapaTta MaTeMaTHYeCKOrO aHaju3a; MPUMEHSTh
NPOM3BOJHYIO JJIi HAaXOXJAEHUS HAWIydlIero peUIeHHs B MPUKIATHBIX, B TOM 4YHCIE
COLMAIEHO-O)KOHOMHYECKUX M (PH3MUECKUX 3a/adax; HaXOIUTh IUIOMIATd U O00BEMBI GUTY C
MIOMOIIBIO MHTETpajia; MPUBOJIUTH MPUMEPhl MAaTEMATHYECKOIO MOJECIUPOBAHUS C MOMOIIBIO

mubdepeHIMATbHBIX ypaBHEHUI

YMeHue onepupoBarh MOHATUSAMU: Trpaduk QyHKIMU, oOpaTHass GYHKIUS, KOMIO3HUIIUS
byHkuui, muHelHas (QyHKIMS, KBaapaTHUyHas (QYHKUHSA, palMoHalbHas (QYHKIMS, CTETeHHas
GyHKIMS, TpPUTOHOMETpUYEeCcKHe (YHKIMH, OOpaTHblE TPUTOHOMETPUYECKHE (QYHKIINH,
nokaszareiabHas M JiorapudmMuyeckas (QYHKIUH; YMEHHE CTPOUTh TpadUKU H3YYEHHBIX
GyHKIMHI, BBIMONHATH NpeoOpa3zoBaHus rpadukoB GYHKIUIM, HCHOIb30BaTh TpaduKu AJs
U3y4YEHHsI MIPOLIECCOB U 3aBUCUMOCTEH, MPHU pEIIeHUH 3a]ad U3 JPYTruX y4eOHBIX NMPEIMETOB U
3aJa4 M3 pealbHOM >KU3HU; BBIpAXaTh (OpMyJaMU 3aBUCHUMOCTH MEXAY BEIUYMHAMU;
UCIIOJIb30BaTh CBOMCTBA U TpapuKu (GYHKIMHA AT pellIeHus ypaBHEHUH, HEPAaBEHCTB U 3a]1a4 C
napamMeTpaMu; u300pakaTh Ha KOOPAMHATHOW TIJIOCKOCTH MHOYKECTBA DPEIICHWA ypaBHEHUH,

HCPAaBCHCTB U UX CUCTCM

YMeHue pemath TeKCTOBBIE 3a/1a4d Pa3HbIX TUIIOB (B TOM YHMCIJI€ HA MPOLIEHTHI, 10U U YacTH,
Ha JBW)XEHHE, paboTy, CTOMMOCTh TOBApOB U YCIyT, HAJIOTH, 3a/la4yll U3 OOJACTH YIpaBJICHUS

JUYHBIMU U CEMEUHBIMU (PMHAHCAMM); COCTABISATH BBIPAXKECHUS, YPaBHEHUS, HEPABEHCTBA U UX




CUCTEMBl 110 YCIOBUIO 3a7ayd, HCCIENOBATh IIOJIYYCHHOE pElIeHWe U  OLEHUBATH
IpaBIONOIO0OHOCTh PE3yJNbTAaTOB; yYMEHHE MOJAEIHPOBATh pEaJbHBIE CUTYallMd Ha S3bIKE
MAaTE€MAaTUKHU; COCTAaBJIATh BBIPAXKCHUS, YPABHEHMs, HEPABEHCTBA U MX CHUCTEMBI 110 YCIIOBUIO
3aJjauy, MCCJIEAOBaTh IIOCTPOCHHBIE MOJAENIM C UCIOJIb30BAHUEM ammapara aiareopsl,

MHTEPIIPETUPOBATH MMOTYYECHHBIN pe3ylnbTar

YMeHue ornepupoBaTh MOHATUAMU: cpeAHee apudMeTHdeckoe, MeAuaHa, HauOoJbllee U
HauMEHbIIIEE 3HAUEHUS, pa3Max, AMCIEPCHUs, CTaHJAPTHOE OTKJIOHEHHME YHCIOBOro Halopa;
YMEHHE W3BJIEKaTb, HMHTEPIPETUPOBATh HHGOpPMAIUIO, NPEICTABICHHYIO B Tabimumax, Ha
quarpamMmax, Trpadukax, OTPaKAMIIYyI0 CBOWCTBA pEATbHBIX MPOIECCOB U  SBJICHHUIA,
MPEJICTaBIATh HHGOPMALIMIO C MOMOIIBI0 TaOIHIl U JUarpamMm; HUCCieloBaTh CTaTUCTHUECKUE
JaHHBIC, B TOM YHCJE C MPUMECHCHHEM TpadUUYeCKUX METOJOB U DSJICKTPOHHBIX CPEICTB;
rpaduyuecku HMccaen0BaTh COBMECTHBIC HAONIOJCHUS C MOMOIIBIO JUarpaMM pacCeUBaHUS U

JIMHENHOM perpeccuun

YMeHue onepupoBaTh IMOHATUSAMH: CIIy4ailHbII ONBIT M cilyyaiiHOe COOBITHE, BEPOATHOCTh
CIIy4ailHOro COOBITHSI; YMEHHE BBIUUCISATH BEPOSTHOCTH C HCIOJB30BAaHUEM TIpaduyecKux
METO/IOB; MPUMEHSATh (OPMYINbI CIOXKEHHUS M YMHOXKEHHUS BeposTHOcTeld, (hopMyiy MOITHOMN
BeposTHOCTH, (opmyny bepnymim, komOuHaTOopHBIE (akTel W (HOPMYJBI; OICHUBATH
BEPOSITHOCTH DPEAIbHBIX COOBITUH; YMEHHE ONEepPUpPOBATH MOHATHUAMU: ClydaiHas BeJIUYMHA,
pacrpeneiieHHe BEpOSITHOCTEH, MaTeMaTH4eCKOe OXHUAAHWE, IJUCHEPCUs M CTaHAApTHOE
OTKJIOHEHUE CITy4ailHOW BENMYMHBI, (YHKLIUHU paclpesieleHus U IJIOTHOCTH PaBHOMEPHOTO,
IIOKa3aTEIBHOTO U HOPMAJIBHOI'O PACIPEIEICHUN; YMEHUE UCII0Ib30BATh CBOMCTBA M3yYEHHBIX
pacripesiesieHuil JUIsl peleHus 3ajad; 3HAaKOMCTBO C MOHATUSAMH: 3aKOH OOJBIIMX YHCEl,
METOJIbl BBIOOPOYHBIX HCCIEIOBAaHUI; YMEHHE TPUBOAUTH MPUMEPbl MPOSBICHHUS 3aKOHA
OOJBIINX YUCENl B MPUPOTHBIX U OOLIECTBEHHBIX SBJICHUSX; YMEHHUE ONEPUPOBATh MOHATUSAMHU:
coueTaHue, NepPeCTaHOBKA, YUCIIO COYETaHHM, YMCIIO NepecTaHoBOK; OuHOM HbroTOHa; ymeHue
OPUMEHATh KOMOMHATOpHbIE (aKThl M PACCYXKAEHUS M pELIeHUs 3ajady; OLIEHUBATh
BEPOATHOCTH PEAbHBIX COOBITHI; COCTAaBNISTh BEPOSITHOCTHYIO MOJEIb U MHTEPIPETUPOBATH

HOJ'IyLIeHHHﬁ pe3yiabTat

YMeHue OonepupoBarh MOHATHAMU: TOUYKA, MPAMasi, INIOCKOCTb, IIPOCTPAHCTBO, OTPE30K, JyY,
BEJIMYMHA YIJIA, IUIOCKWWA YroJ, JBYI'PAHHBIA YTOJI, TPEXTPAHHBIA YIOJ, CKPEHIMBAIOIIHECS
IpsIMBbIE, IAPAUICIBHOCTE U IMEPIEHAUKYISAPHOCTh MPSAMBIX M IUIOCKOCTEH, YroJl MEXAY
HNPSIMBIMH, YTOJ MEXAY MNPSIMOM M IJIOCKOCTBIO, YIOJ MEXIY IUIOCKOCTSIMH, PACCTOSIHHE OT
TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE MEXAY NPSAMBIMU, PACCTOSIHUE MEXKY IUIOCKOCTSMH; YMEHUE
UCMONb30BaTh IPU PELICHUM 3a]a4 H3ydeHHble (aKThl U TEOPEMbI IUIAHUMETPHUU; YMEHUE
OLICHUBATh Pa3Mepbl OOBEKTOB OKPYKAIOUIETO MHPA; CTPOUTh MATEMaTHYECKUE MOJEIH C
IIOMOUIbI0 T€OMETPUYECKUX IMOHATHUM M BEIWYMH, PEIIATh CBA3AHHBIE C HUMH IIPAKTHYECKHE

3aJa4uyu

10

YMeHue omnepupoBaTh MOHATUSAMU: IUIOMAAb (QUTYphl, O00BEM (QUIyphl, MHOTOTPAHHUK,




11

12

13

NpPaBWIBHBI MHOTOTPaHHUK, CEUYEHHE MHOTOTpPaHHHWKA, KyO, MapajuieNenumes, MpusMa,
nupamuaa, GUrypa v moBEpXHOCTh BpallleHUs, HWIMHIP, KOHYC, map, cdepa, miomans chepsl,
IUTOIIA (b TIOBEPXHOCTH MUPAMHJIBI, TIPU3MBI, KOHYCA, MINHAPA, 00bEM Ky0a, IPSIMOYTOJIbHOTO
napajienenunena, MUpaMuabl, TPU3MbI, MUIHHIPA, KOHYCa, Iapa, pa3BEPTKA MOBEPXHOCTH,
CEUYeHHUs KOHyca M IWIMHJIPA, apaJuIe]IbHbIe OCH WM OCHOBAHUIO, CEYCHHUE MIapa, IUIOCKOCTD,
Kacaromasicsi cheppl, IMIMHAPA, KOHYCa; YMEHHE CTPOUTh CEUCHHE MHOTOIPaHHHKA,
n300pakaTh MHOTOTPAHHUKH, (DUTYPHI U TIOBEPXHOCTH BPAIICHUS, UX CEUCHHUS, B TOM YHCIE C
MOMOIIIBIO JIEKTPOHHBIX CPEJCTB; YMEHHE IPHUMEHSATh CBONCTBA TI'€OMETPUYECKUX (HTYp,
CaMOCTOATENIFHO (OPMYJIMPOBATh ONPEICNCHNS HM3Y4aeMbIX (UTIYp, BBIABUTATh THIIOTE3BI O
CBOWCTBaX M MPU3HAKAX T€OMETPUUYECKHX (PUTyp, OOOCHOBHIBATh MJIM ONPOBEPTaTh UX; yMEHHE
HPOBOANUTH KIACCH(UKAIMIO (PUTYp MO pasiM4HBIM NpPU3HAKaM, BBHITOJIHATH HEOOXOMMBIC

JOIMOJIHUTCIIBHBIC ITIOCTPOCHUA

YMeHue OonepupoBarh MOHATHAMU: JABUKEHUE B IIPOCTPAHCTBE, IApaUICIBHBIA IEPEHOC,
CUMMETpPHS Ha TUIOCKOCTH M B IPOCTPAHCTBE, MIOBOPOT, IpeoOpa3oBaHue MOA00Hs, OJ00HBIE
¢Gurypel; yMeHue pacro3HaBaThb paBHbIE U I0JI0OHBIE (QUIYpBl, B TOM 4YHCIE B IHPHUPOJIE,
HUCKYCCTBE, apXUTEKTypE€; MCIOJIb30BaTh I'€OMETPUYECKUE OTHOILIEHUS IIPU PELICHHM 33]1a4;
HaXOJUTh F€OMETPUUECKUE BEIMUYUHBI (AJIUHA, YTOJI, IJI0UIa (b, 00BEM) NPH PELICHUH 3a]ad U3
JpYT'UX Y4eOHBIX IPEIMETOB M M3 PEAJbHOM JKHU3HM, YMEHHUE BBIUUCISATH I'€OMETPUUYECKUE
BEJIMYMHBI (JUIMHA, yroj, IUIo@aab, 00bEM, IMJIOMIAab MOBEPXHOCTH), MCIONbB3Ys M3yYCHHbIE
dopMynbl U METOABI, B TOM 4YHCJE: IJIOU[aJb MOBEPXHOCTU NHPAMMJIbL, MPU3MBI, KOHYCa,
IWIHHJPA, IUI0IAAb cdepbl; 00bEM KybOa, NMPSIMOYTOJBHOTO MapajuieNienuesia, MUpaMHIbL,
MIPU3MBI, HWIMH/PA, KOHYCA, 11apa; YMEHHE HaXOAUTh OTHOLIEHHE 00BbEMOB MOA0OHBIX QUTYP

YMeHue onepupoBaTh MOHATHUSAMU: MPSMOYTOJIbHAS CUCTEMA KOOPJIMWHAT, BEKTOP, KOOPIANHATHI
TOYKHU, KOOPAUHATBI BEKTOPA, CyMMa BEKTOPOB, IIPOU3BEIECHHUE BEKTOPA HA YHUCIIO, PA3JIOKECHUE
BEKTOpa MO 0a3ucy, CKaJspHOE MpPOU3BEIEHUE, BEKTOPHOE MPOM3BEICHUE, YION MEXKIY
BEKTOPAaMH; YMEHHUE HCIIOJIb30BaTh BEKTOPHBIA W KOOPAWHATHBIM METOJ I PELICHUS

reOMETPUUECKUX 3ajay U 3aau APYrux y4eOHbIX IPEeIMETOB

YMmenune BI)I6I/IpaTI) HO}IXO}ISIHII/Iﬁ METO MjId PCIICHHA 3adadyd; ITOHHMMAHUC 3HAYUMMOCTHU
MAaTCMAaTUKHU B H3YUCHUU MNPUPOAHLIX U O6H_ICCTBCHHBIX nmponeccoB u HBJ'ICHPIﬁ; YMCHHC
paciio3dHaBaTb NPOABIICHHUE 3aKOHOB MATCMATHKH B UCKYCCTBC, YMCHHUC MNPUBOAUTH IMPUMCPHBI

MaTEMaTUYECKUX OTKPBITUA POCCUICKON U MUPOBON MAaTeMaTUYECKON HAyKH




IHHEPEYEHD 2JIEMEHTOB COIAEPKXAHUS, ITPOBEPAEMBIX HA EI'D 11O
MATEMATHKE

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

Kon
1 Yucna u BBIYUCIIECHUS
11 HarypanbHble u nensle uncna. [lpu3Haku AeIMMOCTH LEbIX Yucel
12 Panyonanenple uyucia. OOBIKHOBEHHBIE M JIECATHYHBIE JpOOH, IPOLEHTHI, OECKOHEUHbIE
' MIEPUOINIECKHE POOH
13 Apudmerndeckuii KOpeHb HATypalbHOW cTemneHu. JlelcTBus ¢ apu(METHUYECKUMH KOPHSIMHU
' HaTypaJlbHOH cTeneHn
14 Crenensb ¢ 1enabIM nokaszaresneM. CTeneHb ¢ palnoHaIbHbIM NoKa3zaTeneM. CBONWCTBA CTENEHU
15 CuHyC, KOCHMHYC M TAaHIEHC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, ApKTAaHI€HC
' YHCIOBOr0 apryMeHTa
1.6 Jlorapudwm yucna. JlecaTuynbie U HaTypajabHbIE JOrapu(MbI
JeiicTBuTenpHble yMcaa. ApuMeTHUecKHe oOnepauud ¢ JeHCTBUTENBHBIMH  YMCIAMU.
1.7 [IpubnuxEéHHbIE BBIUMCICHUS, TMpaBUia OKPYIJEHMs, MPUKHIKA M OLEHKa pe3yJbTaTra
BBIYKCIICHUN
1.8 [TpeoOpa3oBanue BoIpaXKEHUN
1.9 KommuiekcHsle uncna
2 VYpaBHEHUS U HEpPAaBEHCTBA
2.1 Hensle 1 1poOHO-paliiOHaTbHBIE YPABHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHHS
2.4 [ToxazarenbHble U TOrapuPMUUECKHE YpaBHEHUS
2.5 [enbie u 1poOHO-pallMOHANIbHBIE HEPABEHCTBA
2.6 WppannonanbHble HepaBEeHCTBA
2.7 [Toxa3zaTenbHble U JOrapupMUUECKIEe HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH YPaBHEHUN M HEPABEHCTB
2.10 YpaBHEHUs, HEPABEHCTBA U CHCTEMBI C ITapaMeTpaMu
2.11 Martpuua cuctemMsl IMHEWHBIX ypaBHEHUN. OnpeennTens MaTpULIbl
3 DOyHKINUK U TpaPUKH
3.1 Oynknus, crnocoosl 3ananus Gpyakuuu. ['paduk Gynkmnuu. Bzaumuo odpatasie GpyHkiun. YETHBIE




u Heu€THbIe QyHKIuu. [leproanyeckue GyHKIIIN

O6nacth ompenenacHuss U MHOXKeCTBO 3HadeHW GyHkumu. Hymu ¢yskmuu. IIpomexyTku

3.2 3HAKOMOCTOSIHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMbl M MHHHMYMBI
¢byukun. Hanbomnpiee 1 HauMeHbllee 3Ha4yeHHe (PyHKIHUN HA IPOMEKYTKE
33 CrenenHast QyHKIIUS ¢ HATypaIBbHBIM U IEIbIM MTOKa3zareneM. E€ cBolicTBa u rpaduk. CBoiicTBa 1
' rpaduk KopHs N-0i1 cTerneHu
3.4 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpaduKu
3.5 [TokazaTenpHas u torapudmudeckas GyHKIIMU, KX CBOWCTBA U Ipaduku
3.6 Touku pa3peiBa. AcuMnToThI rpadukoB GyHKIMNH. CBOMCTBA (GYHKIIUN, HEITPEPHIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 331aHUS MTOCIIEI0BATEIHHOCTEH
3.8 Apudmernueckast U reoMmeTpuueckas nmporpeccuu. opmya clI0XKHBIX TPOIICHTOB
4 Hauana matemaTndeckoro aHaausa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE HIeMEHTAPHBIX (HYHKIHNA
42 [IpumeHeHne NPOM3BOJHON K HCCIENOBaHHIO (YHKIMHA Ha MOHOTOHHOCTP M 3KCTPEMYMBI.
' Haxoxnenne HauboIbIIero 1 HaMMEHbIEro 3Ha4eHust PYHKIUU HA OTpe3Ke
4.3 [TepBooOpaznas. MaTerpan
5 MHoxecTBa 1 JIOTHKA
5.1 MHOXecTBO, orepaiuu Haj MHOKecTBamMu. J{luarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposITHOCTh M cTaTUCTHKA
6.1 OrnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomeTpus
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 NOBEpXHOCTH BPALICHUS
7.5 KoopauHaTel 1 BEKTOpBI




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

* MaTeMartuka: anrebpa v Hauajla MaTeMaTHIECKOTo aHainu3a, reomeTpus. ['eometpus. 10-
11 xnacc. Atanacss JI.C., byry3os B.®., Kagomuies C.b. u np. AkiimoHepHoe 00I11eCTBO

«HSI{&TCHBCTBO «HpOCBCHlCHI/Ie»

METOIUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET



