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MNOACHUTEJBHASA 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
IPEIMETHBIX PE3YJIbTATOB OOYYEHHS] T€OMETPUU B HAIPaBICHUU JUYHOCTHOIO
pa3BuTUg oOydaronuxcs, GopMuUpoBaHUsA (DPYHKIMOHATBLHOW MaTeMaTUYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHBbIX NUCUUIUIMH. Pa3zButue y oOydarommuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M NPOUCXOKIECHUU TI'€OMETPUUYECKHX
aOCTpaKiMii, COOTHOIICHHH pPEAJTbHOIO0 M HICANBHOT0, XapaKTepe OTpaXKEHUs
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 [IJs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust siBAsieTCs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIAHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHMSI 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 O01acTsaX HesATeNbHOCTH 4YesoBeka. OpueHTalus 4elloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro CoIMalbHOro ObITHs, (opma
OTPaXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCHEUIHOTO MO3HAHUS M AKTHBHOIO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSAET pa3Hble BUABI Y4E€OHOM U TPYIOBON N1E€ATEIHLHOCTH,



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 06a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPO0JKEHUs 00pa30BaHUs
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 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 (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 (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
MIPAKTUYECKUM COJEP’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 ammapar Uil PElIeHHs] NPAKTUKO-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
MHTYUTUBHOTO MO3HAHUS, U ONPEAeIEHHBIM 00pa30M OpraHu3oBaHHasi padoTa HaJl
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOJY OOy4YEeHUsl, 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/laHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  3aJad Ha  ONEpUPOBaHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOAUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIepUpOBaHUE O00pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHUS.

OcHoBHbIE copeprkaresibHble 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 CpeTHEro 0011ero oopa3oBaHusl.

Conepxanne o0pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacnpenefNeéHHbIM [0 rojaaM OOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU YU HAaBBIKAMHU OCYIIECTBIISUIOCH MOCJIEN0BATENLHO U MOCTYIATEIBHO, C
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 YYEGHOM IIVIAHE

Ha uzydenue reometpumn 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, TpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyiebHbIE M CKpelmuBarommecs npsMbele. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IApPAJUICIIBHBIE MPSIMBIE B  IPOCTPAHCTBE;
[ApAJUIEIIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTtei. [lpocTeiliine mnpocTpaHCTBEHHbIE (PUIypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaiesenumne]; TOCTPOCHUE CEUCHUH.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHINKYISIPHOCTH MPAMONM M IUIOCKOCTH, TEOpemMa O NPsSIMOM
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT MNpsSIMOM 10  TUIOCKOCTH,  TPOEKUusi  (GUrypbl  Ha  TUJIOCKOCTb.
[lepneHauKyISIPHOCTh  TJIOCKOCTEH: MOPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKY; 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
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; NpPaBUIIbHAS TPEYroJibHash MNHUpaMUAa W TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBienne o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHpaMUAax, Mapauielienunenax,
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 MOBEPXHOCTHM U TOBEPXHOCTU NPABWIBHOW MNUPAMUIBbI,
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 TTOBEPXHOCTB, oOpazyrorniue 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 KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
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 pacnonoxenue chepsl U IIOCKOCTH; KacaTellbHasl TIOCKOCTh 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
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.

[Tomo6ueie 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 MPOCTPAHCTBE

BekTop Ha mI10cKOCTH U B npocTpancTBe. C0KEeHNE 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 mnpoctpanHcTBe. Koopaumnatel 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» XapakTepU3yrHTCs:

I'paxxnanckoe BocniuTaHue:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTHYECKUX 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 BOCIIUTAHKE:

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

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

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

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKIECHUN;
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-03I0POBUTEIBHOM
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 Y  CHOCOOHOCTBIO K MaTeMaTHUYeCKOMy O0pa3oBaHUI0 U
caM0o00pa30BaHUI0 Ha TPOTSHKCHHH BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMYCCKOW KYJIBTYPbl, TOHUMAHHEM BIIUSHUSI
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKDY’KAaIOIIeH Cpeibl, IUIAHUPOBAHMs TIOCTYIIKOB M OICHKH UX
BO3MOJKHBIX MTOCIICJICTBHH ISl OKPY>KAIOIIEH CPEeIbl.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHYECKONH HayKH Kak c(epbl UYeIOBEUECKOH MAESTeNbHOCTH, DTAaloB ¢
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS [MBHIN3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBUIYAJIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUSHBIMU OeliCMBUIMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposarue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXC (0CBOeHUe
Memo008  NO3HAHUA ~ OKpYJCaArwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1oruyecKkue 1eMcTBUA:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MTPH3HAKA MAaTEMaTHICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATUAMH, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA Ui OOOOIICHUS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

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

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npotuBopeursi B (aKkTax, MAHHBIX, HAONIOJCHHSIX U YTBEPXKIACHUSIX,



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 (TPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

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

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

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

e CaMOCTOSITEILHO (POPMYTUPOBATH OOOOIIEHUSI U BBIBOJIBI MO Pe3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATH
MIPEATOJIOKEHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHSX.

Pabora ¢ unpopmaunmeii:

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

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JIMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUIOB M (OPM MPEACTABICHMUS;

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

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHblE  Oelicmeus,  0Oecneuusaom

chopmMupo8anHOCmMyb COYUATILHBIX HABLIKOG 00YUAIOUUXCSL.

OOmenne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
X0y pellIeHus 3a7aui, KOMMEHTHUPOBATh IOJTYYEHHbIN pe3yNbTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHasiora, oOHapyXMBaTh pa3IMyUe U CXOJCTBO MO3MIIMN; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4d,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 3aJ1a4 MPE3EHTAILMU U OCOOEHHOCTEN ayIUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTYyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacrpeaensTh BUABI padoT, JOTOBAPUBATHCS, 00CYKIATh MPOIIECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHIA,
«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 KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeusl, obecneuusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEIICHHUS 3a/1a4H, BHIOMPATh CIOCO0 pereHus
C YYETOM UMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcuu Kak OCO3HAHMS
COBEpULIAEMBIX JEUCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII THpolecca u
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 COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI
10 KITACC

OnepupoBaTh NOHATUSAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPHM M CIEACTBHS U3 HUX IIPU PEUICHUU
reOMETPUYECKUX 3a]a4.

OnepupoBaTh NOHATUSIMU: MAPALIETBHOCTh U EPIEHAUKYIAPHOCTD MPSAMBIX
U IUIOCKOCTEH.

KnaccudumnmpoBaTe B3aUMHOE pACIOJIOKEHHE NPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA yIOj, TPaHd JABYTPAHHOTO YIJa,
pedpo ABYTrpaHHOrO yria; JUHEHHBIM Yrojl ABYTPAHHOIO yria; rpajaycHas Mepa
JBYTPAHHOTO yTia.

OnepupoBaTh NOHATHUSAMU: MHOTOIPDAHHMK, BBIIYKJIBII M HEBBITYKJIBINI
MHOTOI'PAaHHHUK, 3JIEMEHTBI MHOTOTPaHHUKA, IPABUJIbHBI MHOTOTPAHHUK.

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

KnaccuduumpoBarb ~ MHOTOIpaHHUKHM,  BBIOMpas ~ OCHOBaHMS IS
KJacCU(pUKaUuU (BBIMYKJIblE W HEBBINYKJIBIE MHOTOTPAHHUKH; TMPaBUJIbHBIC
MHOTOI'PAHHHKH; IPSIMBIE U HAKJIIOHHBIE MPU3MBI, TapaJUICICIUIEABbI).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

CrpouTh c€YeHUsT MHOTOIPAaHHHUKOB METOJOM  CJIEZIOB,  BBIIIOJIHSTH
(BBIHOCHBIE) IJIOCKHE YEPTEKU W3 PUCYHKOB IPOCTHIX OOBEMHBIX (UTYpP: BUA
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 PACCTOSHUNA MEXKIY IBYMS
TOYKaMH, OT TOYKH JO MNOPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMHU.

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



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMua) € TpUMEHEHHEeM (QOpMyJ; BBIYUCISATH COOTHOLIECHUS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

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

W3Bnekatb, mpeoOpa3oBbIBaTh W HUHTEPHPETUPOBATH HH(MOpPMALHMIO O
MPOCTPAHCTBEHHBIX 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 MPOCTEWIINE NPOrPAMMHBIE  CpPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

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

[IpyMeEHATh MOJMYYEHHBIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
MCITOJIb30BAaHUEM T€OMETPUUYECKUX TTOHATHI M TEOPEM, anmnapara aareOpbl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

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

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

OmneprpoBaTh MOHATUSIMH: IIAPOBOI CETMEHT, OCHOBaHHE CErMEHTa, BBICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

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

OnepupoBaTh MNOHIATUAMHM: MHOTOTPAaHHHK, BIHUCaHHBIK B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAHHAST B MHOTOTPAHHUK WU TEJO
BpalIeHUS.

BbaucnsaTe COOTHOLIEHUST MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.



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

BoInonHATh (BBIHOCHBIE) TJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

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

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

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

[IpuMeHSTh MpaBUiIO Napasuieenuneaa.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJlyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

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

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararouX HECKOJIBKO IIArOB PEIICHHUs, €CJIN YCIOBHUS IPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCKUE 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.

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

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

[IpUuMEHATh TMOJMy4YEHHBIE 3HAHUSA HaA MPAKTHUKE: aHAJIW3UPOBATH DPEAJIbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEA0BaTh TOCTPOEHHBIE MOJICIA C
WCITOJIb30BAHUEM TEOMETPUUECKUX TTOHITHI M TEOpEM, anmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKUX BEJTUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
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 NPSIMBIX U MIIOCKOCTEN 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 BekTops! 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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo 4acoB JIeKTPOHHbIE

Ne JlaTa nudpoBLIe

Tema ypoka Koutpoabubie IlpakTuyeckue op
n/n Bcero H3yYeHUs oOpa3oBaTe/ibHbIE

padoThI padoTshI
pecypcsl

OcHOBHbIE TIOHATHUS CTEPEOMETPHHU:

TOYKa, MpsiMasi, INIOCKOCTb,

1 npoctpanctBo. [IpaBuia usoOpaxkeHus 1 1.09-5.09 bubnuoreka [IOK
Ha PUCYHKAX: U300paKeHUsI R https://m.edsoo.ru/aecc77cd
TJIOCKOCTEH, MapaijIeIbHBIX MPSMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka
[TonsaTHA: nepecekaromuecs

2 IUIOCKOCTH, IIEPECEKAIOIINECS IIPAMas 1 1.09-5.09 bubmiorexa IJOK

- 11eP P R https://m.edsoo.ru/2d8a9c99
1 TUTOCKOCTH
[TonsTHs: MepeceKkaronuecs
3 IUIOCKOCTHU, IEPECEKAIOIIHECS ITpAMasi 1 8.09-12.09 bubmiorexa IJOK
> 1EP P ' ' https://m.edsoo.ru/db685e73
1 TUTOCKOCTH
3HaKOMCTBO C MHOTOTPaHHUKaMH,

4 n300pa’keHre MHOTOTPAaHHUKOB Ha 1 8.09-12.09 bubnnorexka [JOK
PUCYHKaX, Ha TIPOCKIIHOHHBIX ' ' https://m.edso0.ru/a63959d
gepTexax
HavanwsHbie cBeneHus 0 Kyoe u

5 MUPaMHUIE, UX PA3BEPTKU U MOJEIIH 1 15.09-19.09 bubmorexa LIOK

P > X PasBep ' ' ' https://m.edsoo.ru/b30dff38
CeueHnsi MHOTOTPaHHUKOB
HauanpHabie cBenenus o kyoe u b K
6 ! Y 1 15001909  DHOMOTEKA IO

MApaMUJIEe, X Pa3BEPTKU U MOJIEIH.

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



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

CeueHust MHOTOIPaHHUKOB

Ilonsatue 06 akCHOMaTUYECKOM

bu6mmoreka [IOK
7 IIOCTPOECHUU CTEPEOMETPUU . AKCHOMBI 22.09-26.09
p p p https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPHUH U CIICICTBUS U3 HUX
ITonsarre 00 akCMOMATHUYECKOM BuG 1OK
HOJIMOoTEKA
8 IIOCTPOCHHUHU CTEPECOMETPHUU: aKCUOMBI 22.09-26.09
p p p https://m.edsoo.ru/239c8ch4
CTEPEOMETPHUH U CIICJICTBUS U3 HUX
[Tonsarue 00 akCMOMATHUYECKOM BuG 1OK
HOJIMOoTEKA
9 IIOCTPOCHHUHU CTEPECOMETPHUU: AaKCUOMBI 29.09-3.10
p p p https://m.edso0.ru/65c6b106
CTEPEOMETPHUHU U CIICJICTBUS U3 HUX
ITonsarue 00 aKCHOMATHYECKOM BuG 1OK
HOJIMOoTEKA
10 IIOCTPOCHHUU CTEPEOMETPHUUN . AKCHUOMBI 29.09-3.10
p p p https://m.edsoo.ru/258fc245
CTEPEOMETPHUHU U CIICJICTBUS U3 HUX
B3anMHOe pacnonokeHue npsmsIx B
11 MPOCTPAHCTBE: NEPECEKAIOIIHNECS, 6.10-10.10 bubnnoreka [JOK
napajuiebHbIe U CKPEIMBAIOIIUECT ' ' https://m.eds00.ru/1a2520f6
MpsSMBbIE
[TapannensHOCTH NPSIMBIX U
IJTOCKOCTEM B MTPOCTPAHCTBE:
12 napajuieibHblC IPSAMBIEC B 6.10-10.10 bubmaorexa IJOK
P P ) ’ ) https://m.edso00.ru/93ad36b3
MPOCTPAHCTBE; NMAPaUICIBHOCTh TPEX
MIPSIMBIX
[TapannensHOCTH NPSIMBIX U
13 IUIOCKOCTEM B IIPOCTPAHCTBE: 13.10-17.10 bubmiorexa LOK
pocTp o ' ' https://m.edsoo.ru/ee1d19b9
[TapannensHOCTh NPSIMOM U TIJIOCKOCTH
YT1ibl ¢ coHanpaBiIeHHBIMA b K
14 p 20102410  Pwomnorexa [HO
CTOpPOHAMU https://m.eds00.ru/9f4071b9
15 VYron Mexay npsMbIMU B 20.10-24.10  bubaumoreka [{OK



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

MPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron Mexay nNpsMbIMHU B 4.11-7.11 bubnnoreka [HOK
IIPOCTPAHCTBE https://m.eds00.ru/2935a9a0
17 [TapamiensHOCTh TIOCKOCTEH: 411711 bubnmoreka [JOK
napasuielbHbIE IJIOCKOCTU T https://m.eds00.ru/2e18f255
N bubnmoreka [JOK
18 C 5 10.11-14.11
BOICTBA MapaljIeNIbHBIX MJI0CKOCTEH https://m.edsoo.ru/e504d656
[Ipocreiimme TpocTpaHCTBEHHBIE Eu6 1IOK
noIMoTeKa
19 : 0 10.11-14.11
(bl/ll"ypbl Ha TIOCKOCTH: TETPasip, Ky, https://m.edsoo.ru/4a28dc02
napasuiesienumnes
. bubnuorexa [JOK
20 IT 17.11-21.11
OCTPOCHHE CCHCHIH https://m.edso0.ru/1d434dOf
. bubnuorexa [JOK
21 II 17.11-21.11
OCTPOSHHE CCHEHIE https://m.edsoo.ru/ec26fe5d
KonTponbhas padota no teme
99 IIpsiMbI€E U TUIOCKOCTH B 2.11-28.11 bubnnorexka [JOK
npoctpaHcTse. [lapamuensHOCTh https://m.edsoo.ru/9a0a9e56
MPSIMBIX U IIJIOCKOCTEN"
[TeprieHAMKYASIPHOCTH MPAMON U
23 HJ'I(I:CKOCTI/I'}II'IG l:;'IeHI[I/IK IJ)'ISI HbIE 24.11-28.11 Brbmmozexa [OK
1P YIp ' ' https://m.edsoo.ru/b19f6a5d
IpsIMble B IPOCTPAHCTBE
24 [Ipsimble napasuienbHbIEe U 117-512 bubnuoreka [IOK
HEPIICHANKYIIAPHbIE K TUIOCKOCTH T https://m.edsoo.ru/0ac11c95
o5 IIpsimble napasuienbHbIEe U 117-512 bubnuorexa [IOK
MEPIEHIUKYISPHBIE K INIOCKOCTU ' ' https://m.edso00.ru/ba545966
26 Hpmszu( NEePHEHANKYISIPHOCTH 812-12.12 bubnnoreka [JOK
IIPSAMOM U TUIOCKOCTH https://m.edsoo.ru/f85bfc46
27 [Ipu3Hak neprneHuKyIsSspHOCTH 8.12-12.12 bubnnorexa [JOK



https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
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https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46

IIPSIMOM U TNIOCKOCTH

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

Teopema o nipsmoit

28 P PAMOR 15.12-19.12  Promiorexa [TOK
NEPIEHUKYISIPHON IIJIOCKOCTH https://m.eds00.ru/635c5087
Teopema o nipsmoit

29 P p . 92.12-26.12 bubnmoreka [JOK
MEePIEHANKYISIPHOMN MIJIOCKOCTH https://m.edsoo.ru/bd3745f8
TeopeMa o mipsiMoit

30 P p : 29.12-30.12 bubnmoreka [JOK
MEPIEHANKYISIPHOMN TIJIOCKOCTH https://m.edso00.ru/7d18834b
[lepnieHIUKYNSIp U HAKIOHHBIE:

31 ACCTOSIHME OT TOYKH /0 INIOCKOCTH 29.12-30.12 bubmnorexa [IOK
P g ’ ' ' https://m.edsoo.ru/33c477d3
paccTosiHue OT MPSMOM 70 MIIOCKOCTH
[lepnieHIUKYNSIp U HAKIOHHBIE:

32 ACCTOSAHHE OT TOYKH 0 IIJIOCKOCTH 12.01-16.01 Bubmorexa HOK
p g ’ ' ' https://m.edsoo.ru/66fefadd
paccTosiHUE OT MPSMOM JI0 IIIOCKOCTH
[lepnienuKymnsip U HAKJIOHHBIE:

33 ACCTOSHHE OT TOYKHU 0 IINIOCKOCTH 12.01-16.01 Brommozexa [IOK
p g ’ ' ’ https://m.edsoo.ru/a5b7b8e3
paccTositHue OT NMPSMOM J0 MIIOCKOCTH
[TepnienquKymsip U HAKJIOHHBIE:

34 aCCTOSIHHE OT TOYKH 0 INIOCKOCTH 19.01-23.01 bubmorexa [JOK
P g ’ ' ' https://m.edsoo.ru/dbee22bc
paccTostHuE OT MPSMOU JI0 MIIOCKOCTH
VTIIBI B IPOCTPAHCTBE: YTOI MEXK

35 i pocTp y ny 19.01-23.01 bubmuorexa [JOK
MIPSIMOM M TUIOCKOCTBEO https://m.edso00.ru/6b61b2b4

BYTPaHHBIN YroJl, TMHEHHBIN yroa b

36 Heyrp 4 T 26.01-30.01  Promorexa ITOK

JBYTPAHHOI'O yria https://m.edsoo.ru/5fa0b3ce
BYTI'PaHHBIA yTOJI, IMHEHHBIN YT oI

37 JByrp yT yr 26.01-30.01 bubnnoreka [JOK
JIBYTPaHHOT'O yIJia https://m.edsoo.ru/c7c777ed
[lepneHUKyYISIPHOCTD MIOCKOCTEM:

bu6mmoreka [JOK
38 MIPU3HAK MEPIEHANKYISIPHOCTH IBYX 2.02-6.02

IJIOCKOCTEN

https://m.edsoo.ru/ec3e2da3



https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
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[lepneH IUKyYISIPHOCTD IIJIOCKOCTEM:

bubmuoreka [JOK

39 MIPU3HAK NEPIEHIUKYIISIPHOCTH 1B 2.02-6.02
p up AHEYIIP ABYX https://m.edsoo.ru/ed9e2a8e
IUTIOCKOCTEMN
[lepneHuKyISIPHOCTD IIJIOCKOCTEM:
40 IIPU3HAK IEPICHIUKYIAPHOCTU 1B 9.02-13.02 Enbmiorexa IOK
P vp yp yx ' ' https://m.edsoo.ru/ba75dc57
IUIOCKOCTEMN
bu6mmoreka [IOK
41 Teopema o0 TpEX EPHEHIUKYIIIPAX 9.02-13.02
p p PHCHAMIYIAD https://m.edsoo.ru/e4972cdc
" bubnuorexa [JOK
42 Teopema 0 TpEX MEPIEHAUKYIISIPAX 16.02-20.02
p p PHCHAMIYIAD https://m.edsoo.ru/52188a7d
N bubnuorexa [JOK
43 TeopemMa o TpéX HmeprEHIUKYIISIPAX 16.02-20.02
P p PHCHAMRYIP https://m.edso0.ru/9f246736
KonTponbHas padoTa no temam
"IlepneHAUKYIAPHOCTL OPSIMBIX U
44 pHICH u"y "p p 24.02-27.02 bu6mmoreka [IOK
rockocten”" U "Y il MeXIy https://m.edsoo.ru/5b971ef3
MPSAMBIMH U TIJIOCKOCTAMH"
[ToHsITHE MHOTOTPAaHHUKA, OCHOBHBIC
DJIEMEHTHI MHOTOTPAHHUKA, BEIITYKIIBIE
45 P YKII 24.02-27.02 bubnnorexka [JOK
Y HEBBIIYKJIbIE MHOIOTPDAHHUKY, https://m.eds00.ru/2d24e873
pa3BEépTKa MHOTOTPAHHHKA
[Tpu3ma: N-yroyibHas pu3Ma; TpaHu |
46 OCHOBAHHUS MTPU3MBI; TpsAMast U 5 03-6.03 bubnuoteka [JOK
HAKJIOHHAs [TPU3MBI; 0OKOBas U R https://m.edso0.ru/b4ad63ad
TMOJIHASI TOBEPXHOCThH TPU3MBI
47 [Tapannenenunen, npsIMOYTOJIbHBII 5 03-6.03 bubmuoreka [IOK
MapasiesenuIiel U ero CBOMCTBa ' ' https://m.edsoo.ru/8a7be683
IMupamuga: N-yrojapHas TUpaMUIa,
P " P bubmuorexa [JOK
48 I'PaHU ¥ OCHOBaHHE NMUPaMM/IbI; 9.03-13.03

OOKOBas W IOJIHAs TTOBEPXHOCTDH

https://m.edsoo.ru/fblcd0a5



https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
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nmupaMubl, IIpaBUJIbHaA 1 yceqéHHa;I
nupaMuaa

IIpaBUIIbHBIE MHOTOIPAaHHUKMU:
MIOHATHE IIPABUIILHOTO
MHOI'OTPaHHUKA; IIPaBUJIbHAS IIPU3MaA

bubmuoreka [JOK

49 9.03-13.03
U IIpaBUJIbHAS NTUPAMUA; IIPABUIIbHAS https://m.eds00.ru/074c8865
TpeyroyibHas nupamuaa u
MIPaBWIbHBIN TeTpadip; KyO
[Ipencrasnenue o MpaBUIBHBIX
50 MHOTOI'paHHHKAX: OKTadJIp, JOJACKad 16.03-20.03 bubmorexa [JOK
P ' P P PEE https:/im edsoo.ru/a0fddsbt
U UKOCA3P.
CuMMeTpus B IPOCTPAHCTBE:
CUMMETpUS OTHOCUTENIBHO TOYKH,
MPSIMOM, TJIOCKOCTH. DJIEMEHTBI
51 P 16.03-2003  Pwomnorexa LOK
CUMMETPHUU B IUPaAMUJIAX, https://m.edsoo.ru/b9e777d9
napajuiesienune1ax, NpaBuiIbHbIX
MHOTOTpaHHUKAX
Beruncnenue 351eMeHTOB Eub 10K
noJINoTEKA
52 MHOT'OTPaHHUKOB: PEOpPa, JUAaroHalIH, 23.03-27.03
p peopa, A https://m.edsoo.ru/6cdbecef
YTJIBIL
[Tnomans 60KOBOI MOBEPXHOCTH U
ITOJTHOW ITOBEPXHOCTH ITPSAMOM
53 MIPU3MBI, IIOMNIA b OCHOBAaHUI 23.03-27.03 bubmorexa HOK
P ’ y ’ ' ' https://m.eds00.ru/37d84157
TeopeMa 0 OOKOBON MOBEPXHOCTU
MPSAMOM TPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
MMOBEPXHOCTH MPABUIIbHOM MUpaMUIBbI,
54 P p paMuz 6.04-10.04 bubmuorexa [JOK

Teopema O TIJIomaaIu OOKOBOM
ITOBEPXHOCTH YCEUEHHOW MTUPaMUIbI

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



https://m.edsoo.ru/074c8865
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55 KonTponbras pabota mo Teme 6.04-10.04 bubnmoreka [JOK
"MHuororpaHHuku" https://m.edso00.ru/a95f5c04
N bubnmoreka [JOK
II 13.04-1704
> ousThe 06 0obEMe https://m.eds00.ru/7ad0020b
N bubnmoreka [JOK
13.04-17.04
> OOLEM MipaMitb https://m.eds00.ru/235171b3
N bubnmoreka [JOK
20.04-24.04
58 OOLEM mupam ! https://m.edsoo.ru/f47dfefd
. bubmuoreka [JOK
20.04-24.04
59 OnEm nHpavi b https://m.eds00.ru/79¢10312
. bubmuorexa [JOK
60 S 27.04-1.05
OOBEM MHpaMi eI https://m.edsoo.ru/2faadc3f
N bubmuorexa [JOK
1 27.04-1.05
6 Onem mpusMEI https://m.edso00.ru/79853608
N bubmuorexa [JOK
2 4.05-8.05
6 O0bem npr3MLI https://m.eds00.ru/1e053890
N bubnuotexa [JOK
4.05-8.05
63 OObEm mpi3mbI https://m.eds00.ru/482d3f51
64 KOHT}.Z.)OIII)HaS[ pabora 1o Teme 11.05-15.05 bu6mmoreka [IOK
"OOBEMBI MHOTOTPAaHHUKOB" https://m.eds00.ru/28a6573c
[ToBTOpeHnue, 060061EeHNE
65 cucremaTtusanusa 3Hanuil. [loctpoenne 11.05-15.05 bubmorexa [JOK
_ 1 ' P ' ' https://m.edsoo.ru/098bedad
CCUCHHI B MHOTOIPaHHHKE
IToBTOpenue, 06001IEHNE
CHCTEMaTH3aIlNs 3HAHUM.
66 Brluucnenue paccTosiHuii: MEX1y 18.05-22.05 bubnmnoreka [JOK

ABYMA TOYKAMH, OT TOUKH 10 HpHMOﬁ,
OT TOYKH OO ITOCKOCTHU, MCKIY
CKpCHIMBAOIIUMHUCS ITPAMBIMU

https://m.edsoo.ru/f7792ba9
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67

68

HroroBas koHTpoJIbHAs paboTa

[ToBTOpeHue, 0600IIEH e
cHUCTEMaTH3als 3HaHHUH.
BeruncieHue yriioB: MexIy
CKPCIIHBAIOIIUMUCS TIPSIMBIMHU, MY
MIPSIMOU U TUIOCKOCTBIO, IBYTPAHHBIX
VTJIOB, YTIIOB MEXKIY TUIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

18.05-22.05

25.05-26.05

bubmuorexa [JOK
https://m.edsoo.ru/b9146bc0

bu6mmoreka [IOK
https://m.edsoo.ru/56765e8b
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
ara nudgpoBbie
Nen/m | Tema ypoka Kontpoabnsie IlpakTuueckue A p
Bcero U3ydeHusl o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Cdepa u map: eHTp, paamyc,
1 JUaMETP; TUIOIIAIb TOBEPXHOCTH 1 1.09-5.09 bubmnorexa [IOK
P> P R https://m.eds00.ru/0341bc2b
chepsol
B3anmHoe pacnioniokenue cepsl u
bu6mmoreka [IOK
2 IJIOCKOCTH; KacaTelibHasA IIOCKOCTh K 1 8.09-12.09
https://m.edsoo.ru/bed12a43
cthepe; miomaas chepsl
H3o6pakenue cepsl, mapa Ha
3 P tep P 1 15.09-19.09 bubnuorexa [JOK
miockocT. CedeHus mapa https://m.edsoo.ru/bc15f7f2
HunuHapudeckas MIOBEPXHOCTD,
o0Opa3 ve IIIHHIPUIECKOM
4 pa3yroIHue 11 Ip ) 1 29.09-26.09 bubmuorexa [JOK
MMOBEPXHOCTH, OCh LWJIMHIPUYECKOMN https://m.edso0.ru/6054b8c1
MTOBEPXHOCTH
[ununaap: ocHOBaHUS U OOKOBast
5 MMOBEPXHOCTh, 00pa3yromas 1 OCh; 1 96.09-3.10 bubnmnorexa [JOK
II0IIa b OOKOBOM M MOJIHOM R https://m.eds00.ru/188f6216
MTOBEPXHOCTH
N300paxeHne nUINHAPA HA
mockocTy. Pa3Béprka nunmHapa.
6 Ceuenust MMHIPA (TUTOCKOCTHIO 1 6.10-10.10 Eubmorexa IIOK
. P ’ ' ' https://m.eds00.ru/016e25eb
napauieIbHON WIN
MEPIICHIUKYIIIPHOW OCH IIJIUHIPA)
b K
7 Konunyeckas moBepxXHOCTb, 1 13.10-17.10 nomotexa 0

https://m.edsoo.ru/c94ba09b
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00pa3yrolne KOHMYEeCKOM
MIOBEPXHOCTH, OCh U BEPIIHHA
KOHHYECKOW TTOBEPXHOCTH

Konyc: ocHOBaHue U BepIMHa,

bubmuoreka [JOK

8 o0pa3yrolas 1 0Ch; INIOIIAIb 20.10-24.10
P yvm . e https://m.eds00.ru/897dd3b2
OOKOBOH U MOJHON IOBEPXHOCTH
Y ced€HHBII KOHYC: 00pa3yIoue U
9 BBICOTA; OCHOBaIi,I/ISI u goxz};)as{ 4.11-7.11 Bubmaorexa ITOK
’ T https://m.edso00.ru/1468bab3
MIOBEPXHOCTh
N306paxeHne KoHyca Ha TIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca
10 (TUTOCKOCTBIO, MapajuIeIbHON 10.11-14.11 bubmorexa LIOK
> 18P ' ' https://m.edsoo.ru/Obde1be8
OCHOBAHMIO, U INIOCKOCTBIO,
IPOXOJAIIEH Yepe3 BEPIINHY)
KomOuHanus tei B
1 11 palieHus u 17.11-21.11 bu6mmoreka [IOK
MHOT'OI'PAaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHHuK, ONMCaHHBIN OKOJIO Eu6 LIOK
nOInOTEKA
12 cdepsl; chepa, BMcaHHAS B 24.11-28.11
Pepui; chep https://m.eds00.ru/0b136158
MHOTOTPaHHHK WM B TEJIO BPAICHHS
13 Ilonsarue 06 06béMe. OCHOBHEIE 112-512 bu6nmoreka [JOK
CBOMCTBA 0OBEMOB TEIl T https://m.eds00.ru/26a03fb7
bu6nmoreka [JOK
14 O0BEM MAMHApa, KOHyca 8.12-12.12
H P Y https://m.eds00.ru/5513d87b
bubmuorexa [JOK
15 O0BEéM mapa ¥ maomaas chepsl 15.12-19.12
P e chep https://m.edsoo.ru/d189bde2
[TogoOHBIE TENa B MPOCTPAHCTBE. Eub OK
16 COOTHOIICHUS] MEXKTY TUIOIIAISIMHU 22.12-26.12 nbnnoteka 11

MOBEPXHOCTEH, 00bEMaMH MTOTOOHBIX

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

17 KoHTposbHast pabota 1mo Temam 29.12-30.12 bubnnoreka [JOK
"Tena Bpamenus" u "O0beMbI Ten" ' ) https://m.edsoo.ru/4a33a8ab
BekTop Ha MJI0CKOCTH U B
18 P 13.01-16.01 bubnmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
bubmuoreka [JOK
19 CII0)KeHHE ¥ BEIYUTAaHHUE BEKTOPOB 19.01-23.01
P https://m.eds00.ru/23f4f089
bubmuorexa [JOK
20 VYMHOKEHHE BEKTOpa Ha YHUCIIO 26.01-30.01
P https://m.edsoo.ru/dee379eb
Paznoxenune BekTopa 1o Tpém
21 HEKOMILJIAaHAPHBIM BEKTOpaM 2.02-6.02 bubmorexa HOK
p PaM. R https://m.edsoo.ru/a28fd74e
[TpaBuio mapasienenurena
Pemenne 3amay, cBI3aHHBIX C BuG 10K
noIMoTeKA
22 MIPUMEHEHHUEM MPaBUJI ACHCTBHI C 9.02-13.02
P p A https://m.edso00.ru/5a827900
BEKTOpaMHU
KoopanHaTHO-BEKTOPHBIN METO]T MPHU
23 PA p A TIp 16.07-20.00 bubmuorexa [JOK
PELICHUU TEOMETPUYECKHUX 3a7a4 https://m.edsoo.ru/d3alfe30
[TpstmoyronbHas cucTeMa KOOpAMHAT
BII .K
24 pPOCTpaHCTBE I OOpANHATHI 94.02-27.0 bubnmnorexa [JOK
BekTopa. [Ipocreitmue 3agaun B https://m.edso00.ru/48db7058
KOOpJIMHATAX
o5 VYron mexnay Bektopamu. CKasipHOE 5 03-6.03 bubnuoteka [JOK
IPOU3BE/ICHUE BEKTOPOB R https://m.edsoo.ru/725effc4
BoIunciieHue yriioB MEXIY IPSIMBIMH
2% yT. Iy 1Ip 9.03-13.03 bu6mmorexa [IOK
Y TTOCKOCTSIMU https://m.edsoo.ru/8efbe78e
KonTponpHas pabota mo Teme Eub OK
27 "BeKTopbl U KOOPAUHATHI B 16.03-20.03 nosmoreka I

npocTtpancTse"

https://m.edsoo.ru/77c22fc5
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[ToBTOpeHue, 0600IICHNE 1

28 cucremaTusanus 3Hanuii. OCHOBHbIE 1 23.03-27.03 bubmuorexa [JOK
Gurypsl, GaxTel, TEOPEMBI Kypca ' ' https://m.eds00.ru/1780ba5d
TJIaHUMETPUH
[ToBTOpeHue, 0600IIeHNE 1

29 cucreMarusanus 3HaHuil. OCHOBHbIE 1 6.04-10.04 bubnmoreka [JOK
burypsl, pakThbl, TEOPEMBI Kypca https://m.eds00.ru/078cd184
TJIaHUMETPUH
[ToBTOpeHnue, 0600IICHNE 1 B 1IOK

noNIMoTeKa

30 CUCTeMAaTH3aIvsI 3HAHWHA. 3312 1 13.04-17.04

HCTEMATHEAMI SHATHIHL. S8t https://m.edsoo.ru/7491efe0
TUTAHUMETPUH M METOJIbI UX PEIICHHUS
[ToBTOpEHHE, 0000IICHUE 1 Eub 10K
noNMMoTeKa

31 CUCTEMAaTH3a i. 3 1 20.04-24.04

HCTCMATH3AIHA SHAMUH. Sajatu https://m.edsoo.ru/4dffda97
TUTAHUMETPUH M METOJIbI UX PEIICHHUS
[ToBTOpEHHE, 0000IICHUE 1

39 cuctemaTu3aius 3HaHuil. OCHOBHbBIE 1 97 04-1.05 bubmuorexa [JOK
¢burypsl, GpaxTsl, TEOpEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpEeOMETPUHN

bu6nmoreka [JOK
33 HroroBast KoHTpoIbHAs paboTa 1 4.05-8.05
P P https://m.edsoo.ru/ec24dfc2
IT 600

34 OBTOpEHME, 000 IJ_IeHIfe U 1 11.05-15.05 bubnuoreka [IOK

cucTeMaTu3alus 3HaHui https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 34

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

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOIM
NpoBepsIeMOro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpelHero o01ero 00pasoBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBarh NOHATUAMU: TOUKA, IPsAMasi, INIOCKOCTh
25 [IpyMeHsTh aKCMOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX IPU pEIICHUU
' reOMEeTPHUECKUX 3aau
- OnepupoBaTh MNOHATUSAMM: MAPAVIENBHOCTh M IEPIEHAUKYISIPHOCTh
' MPSAMBIX U IJIOCKOCTEN
24 KnaccuunupoBaTh B3auMHOE pacloyioXEHUE MPSIMbIX M IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: ABYIPAHHBIN Yroj, rpaHH JIBYTPaHHOTO YIJa,
7.5 peOpo ABYrpaHHOIO yria, TMHEWHBIH yroj ABYIPaHHOIO yria, rpagycHast
Mepa JBYTpaHHOIo yria
26 OmnepupoBarh MOHATHUSMH: MHOTOTPAaHHHK, BBITYKJIBI W HEBBITYKJIBIH
' MHOTOI'PaHHUK, 3JIEMEHTBl MHOTOTPaHHUKA, MPAaBUJIbHBIA MHOTOI'paHHHUK
27 Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (IMpaMuia, MpHU3Ma,
' MPSIMOYTOJIBHBIN TTapajuieNenumne;, Kyo)
KnaccupunupoBate  MHOTOTpaHHMKHM, BbIOMpas  OCHOBaHUS  JJs
- kinaccuukauuu  (BBIMYKJIBIE WM HEBBINYKJIbIE  MHOTOIPAaHHMKH,
' NpaBUIbHBIE MHOTOTPAHHUKH, TPSIMBIE ¥  HAKJIOHHBIE TPU3MBL,
napaiesIenune /1bl)
- OnepupoBatb TOHSTUSIMHU: CeKyIas MJIOCKOCT, cedeHue
' MHOT'OI'PaHHHKOB
210 OOBSACHATH  NPUHIMIIBI  TOCTPOCHUS  CEYEHUH  MHOTOI'PAaHHHKOB,
' UCIIOJIb3YSl METOJ] CJIEZOB
Ctpouth ce4eHUs MHOTOTPAHHUKOB METOJOM CJIEJO0B, BBINOJIHATh
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEKHU U3 PUCYHKOB IMPOCTHIX 0OBEMHBIX UTYP:
BHJI CBEpPXY, COOKY, CHU3Y
7.12 Pemate 3amaun Ha HaXOXKACHUE TE€OMETPHUCCKUX BEIIMUMH IO 0o0pas3iiaM




7.13

7.14

WM aJIrOpuTMaM, IMPUMCHASA HW3BCCTHBLIC AHAJIUTUYCCKUC MCETOAbI IIPpH
peiCcHUKU CTAaHAAPTHBIX MATCMATUUYCCKHUX 3aJa4 Ha  BbIYUCIICHUC
paCCTOﬂHI/Iﬁ MECXKAY ABYMs TOYKAMH, OT TOYKH OO0 HpHMOﬁ, OT TOYKH OO0

IJIOCKOCTH, MCKAY CKPCIIUBAOIUMUCS IMPAMBIMHA

Pemrate 3aa4i Ha HAaXOKACHUC ICOMCTPHYCCKUX BCIWYHH I10 06pa3uaM
WM aJirOpuTMaM, IMPUMCHASA HU3BECTHBHIC AHAJIUTHUYCCKUC MCETOAbI IIPpU
peIICHUNU CTAHAAPTHBIX MATCMATHYCCKUX 3aa4 Ha BBIYUCIICHUC YIJIOB
MCXKAY CKPCIIHUBAIOUMIUMUCA IIPAMBIMH, MCKIY HpﬂMOﬁ Hn IINIIOCKOCTBIO,

MCKAY MJIIOCKOCTAMU, IBYI'PAHHBIX YI'JIOB

Boruucisate 00bEMBI M IUIOMIAAM TIOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, nupamuaa) ¢ npuMeHeHrueM GopMyIl, BHIYUCISATh COOTHOIICHUS
MEKITY IIOMIAAsIMHU MTOBEPXHOCTEM, 00bEMaMu MO00HBIX

MHOI'OI'paHHUKOB

7.15

7.16

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

IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh M INIOCKOCTh CHMMETPUHU (UTYPHI
W3BnekaTtb, mpeoOpa3oBbIBaTh U HHTEPIPETUPOBATH HHPOPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha

yepTekax U pucyHKax

7.17

HpI/IMeH}ITB reoOMCTPHUICCKUC (I)aKTLI L peHICHUsT CTECPCOMETPUUYCCKUX
3aaa4, MpCArojJararommx HECKOJBbBKO HIaroB pCelicCHUs, €CIU YCIOBUA

IMPUMCHCHUS 3a/IaHbI B SIBHOM (bopMe

7.18

7.19

IIpuMeHATH mpocTEHIIME MPOrpaMMHBIE CPEICTBA U DIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3a]1a4
[IpuBOIUTE MpHUMEpPBI MATEMATHYECKUX 3aKOHOMEPHOCTEH B NPHUPOAE H

JKU3HH, pACIIO3HABATH NPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[TpuMeHATH MONTyYeHHbIE 3HAaHUS Ha IPAKTUKE: aHATM3UPOBATh peabHbIe
CUTyallud M NPHUMEHATHh H3yYEHHbIE MOHATHS B IIpOIECCe IOMCKa
peleHus MaTeMaTHYECKU chopMyITHPOBAHHOM npo0IeMsl,
MOJIETTMPOBATh pealbHble CUTyallMH Ha SI3bIKE T€OMETpPHUH, MCCIIEI0BaTh
IIOCTPOCHHBIE MOJIENM C HCIOJIb30BAHUEM TI'€OMETPUUYECKUX TOHATUH U
TEeopeM, amrapara aiaredpsl, pemars NPakTUYECKUe 3a1a4u, CBSI3aHHbIE C

HaXOXJACHUCM I'COMCTPHUICCKUX BCINYNH

11 KIIACC



Kon

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM

NpoBepsieMoro .
00pa3oBaTeJIbHOM NPOrPaMMBbI CpeIHero 001ero o0pazoBaHus
pe3yJbTara
6 ['eomeTpus
OnepupoBaTh NOHITUSAMHU: IMIMHIPUYECKAsI TIOBEPXHOCTH, 00pa3yolre
6.1 WIMHIPAYECKON TOBEPXHOCTH, MHUIMHAP, KOHHYECKAs MOBEPXHOCTb,
' oOpa3yromue KOHMYECKOH  IMOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 PacrioznaBath Tena BpameHus (MUIMHAP, KOHYC, cdepa u map)
6.3 OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHuUs
6.4 KnaccuduimpoaTs B3auMHOE pacnoioxkeHue cepsl U MI0CKOCTH
OnepupoBaTh MOHSATUSMU: IIAPOBONW CETMEHT, OCHOBAaHUE CErMEHTa,
6.5 BBICOTA CETMEHTA, IIApOBOM CJIOW, OCHOBAaHHUE IAPOBOTO CIIOS, BBHICOTA
[IAPOBOTO CJI0A, IIIAPOBOM CEKTOP
6.6 Boruncnsate 00bEMBI M IUIOIIAAM TOBEPXHOCTEW TeNl BpallCHHS,
' TEOMETPHYECKUX TeJl C MPUMEHEHUEM (POopMyIT
OnepupoBaTh TOHITHSIMH: MHOTOTPAaHHHK, BIIMCAaHHBIA B cdepy u
6.7 OTIMCAaHHBIN 0KOJIO cdepsl, cdepa, BIUCAHHAS B MHOTOTPAHHUK WIIH TEJI0
BpaleHus
68 BoluncnsaTe  COOTHOIIEHHMST MEXAYy IUIOMAASMH TOBEPXHOCTEH H
' 00BEMaMHU TTOIOOHBIX TEIT
6.9 N300paxkaTs m3ydaembie QUTYPBI OT PYKH M ¢ PUMEHEHUEM IPOCTHIX
' 4epTEKHBIX UHCTPYMEHTOB
BrImonHATh (BBIHOCHBIE) IUIOCKHE YEPTEeKU U3 PUCYHKOB IMPOCTHIX
6.10 00BEMHBIX (UTYp: BUA CBEpPXY, COOKY, CHH3Y; CTPOUTH CEUEHUS Tell
BpalleHus
W3Bnekath, MHTEPHIPETUPOBATH M MPEOOpPa3oOBHIBATH WH(OpPMALHIO O
6.11 MIPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (QUrypax, NpPEICTaBICHHYIO Ha
YepTerkax U pUCYyHKax
[TpuMeHsTh TeoMeTprUYecKrue (PAKTBI IS PEIICHUS CTEPEOMETPHUICCKHIX
6.12 3a/1a4, TPEANONAraloIIuX HECKOIbKO IIaroB PEIICHUs, €CIHU YCIOBUS
MPUMEHEHUS 3aJIaHbI B IBHOU (hopMe
6.13 OrepupoBaTh MOHITHEM: BEKTOP B POCTPAHCTBE
6.14 BoeInonHATE MEHCTBUSL CIOKEHHSI BEKTOPOB, BBIUMTAHUS BEKTOPOB H

YMHOXCHHA BCKTOpa Ha YHCIIO, O6L$ICH$ITB, KaKUMH CBOMCTBAaMU OHH




6.15

6.16

6.17

6.18

6.19

001a1af0T

[TpuMeHATH MPaBUIIO MapasUIeIICUIICIa IPU CI0KCHUHA BEKTOPOB
OnepupoBaTh MOHATUSAMH: JICKAPTOBBI KOOPJMHATBHI B IMPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPIWHATHI BEKTOPA,
yroil MEKIYy BEKTOpaMH, CKalspHOE MPOU3BEICHHE BEKTOPOB,
KOJIJTMHEAPHbIE U KOMILJIAaHAPHBIC BEKTOPHI

HaxoauTh CymMMy BEKTOPOB M IMPOU3BEICHHE BEKTOpa Ha YHCIIO, YroOJl
MEKIy BEKTOPaMH, CKalIPHOE MPOU3BEACHHE, PACKIIaAbIBATh BEKTOP 10
JIByM HEKOJUIMHEAPHBIM BEKTOpaM

BaIlaBaTI) IIJIOCKOCTH YPABHCHHUEM B I[CKapTOBOfI CUCTCMEC KOOpAHAT

Pemwate mpocrelmine TreOMETpUYECKHME 3aJadyd  Ha I[IPUMEHEHME

BCKTOPHO-KOOPAWHATHOI'O METOda

6.20

6.21

6.22

6.23

Pemate 3agadud Ha A0Kas3aTcJIbCTBO MaTEMAaTHYCCKHX OTHOIIICHUU H
HaxXO0XIACHUEC IT'COMCTPUUCCKHUX BCIWYHH I10 06pa3uaM HJIN aJITOpUTMaMm,
IMPUMCHA HU3BCCTHBIC MCTOABI Ipu PCIICHUU CTaHAAPTHBIX

MaTeMaTUYECKuX 3a1a4

IIpuMensATs TpoCTEMIIME MNPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MIPH PEIICHUU CTEPEOMETPUUYECKUX 3a]1a4
IIpuBOAMTE NMPUMEPBHI MATEMATUYECKUX 3aAKOHOMEPHOCTEN B MPUPOIE U
’KA3HU, PACIIO3HABATH MPOSIBJIEHUE 3aKOHOB T€OMETPHUU B HCKYCCTBE
IIpumeHATh MOJMy4EHHBIE 3HAHWS Ha TMPAKTUKE: aHAJIU3UPOBATh
peanbHbIE CHUTYallUM W IPUMEHATh H3YyYCHHBIE MOHATUS B IIPOLECCE
MOMCKA PEIICHUS MaTeMaTU4YecKu CGHOPMYIUPOBAHHON MPOOIEMBI,
MOJEIUPOBATh PEANBHBIE CUTYAllUM Ha SI3bIKE T€OMETPHUM, UCCIIEIOBATH
MMOCTPOEHHBIE MOJIETN C HMCIOJIb30BAHUEM T€OMETPUUYECKUX MOHATHU U
TeopeM, amnmapara anreOpsl, pemaTh NPaKTHIeCKUe 3ajauu, CBSI3aHHBIE C

HaXO0XIACHUEM I'€COMCTPHICCKUX BEIINYHNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

7.1

1.2

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUSA

I'eomerpus

OcHOBHbBIE TOHATHSL cTepeoMeTpuu. Touka, mpsiMas, IUIOCKOCTb, MPOCTPAHCTBO.
[TonsiTue 00  aKCMOMATUYECKOM  IOCTPOECHUU  CTEPEOMETPUHU:  aKCHOMBI

CTEPEOMETPUH U CIICICTBUA U3 HUX

B3aumHoe  pacrnonokeHue  OpsIMBIX B IIPOCTPAHCTBE:  IE€pPECEKAIOLIUECs,
napajuiefibHble U CKpeluBaromuecs mnpsmeie. [lapamiensHOCTh MpPSAMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: IapajUlelibHble MpsIMble B  MPOCTPAHCTBE,
MapajuieIbHOCTh TPEX MPSIMBIX, MApPAIJICNIBHOCTh MPSMOM M IIOCKOCTH. YTJBI C
COHAIIPABJICHHBIMU CTOPOHAaMH, Yrojll MEXIy TMpsSMBIMH B IPOCTPAHCTBE.
[TapanmiensHOCTh MIOCKOCTEH: MapauleNbHbIe MJIOCKOCTH, CBOWCTBA MapaliebHbIX
iockoctei. Ilpocreiiimme mpocTpaHCTBEHHBIE (GUTYphl HA TUIOCKOCTH: TETpa’p,

KY6, napajijieJICnmIic [, IOCTpOCHUE Ce4YeHUI

7.3

7.4

[lepneHUKYISIpHOCTE NPSAMOM M IUIOCKOCTH: NEPHEHAMKYJSAPHBIE IPSMBIE B
IIPOCTPAHCTBE, IIPSAMBIC MapAIICIIbHBIE U IEPIICHAUKYIISPHBIE K IIJIOCKOCTH, IIPU3HAK
NEPNEHANKYJISIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O NMPSAMON NMEPIEHAUKYIISIPHON
IJIOCKOCTH. YTJIBl B IIPOCTPAHCTBE: YIrOJd MEXAY IpPsSAMOM U IUIOCKOCTBIO,
JBYT'PAHHBIA yrOJI, JIMHEHHBIM Yroja JAByrpaHHoro yria. IlepneHaukynsap u
HAKJIOHHBIC: PACCTOSHHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHHUE OT IPSIMOM 10
IJIOCKOCTH, MPOEKIHsI (PUTyphl Ha IUIOCKOCTh. [lepneHAuKyIsIpHOCTh MIIOCKOCTEH:
NPU3HAK  [EPIEHIUKYISAPHOCTH  ABYX  Iulockocted. Teopema o  Tpéx
NEPHEHANKYIIApax

[loHsiTHE MHOTOIpPAaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHWKA, BBIITYKJbIE H
HEBBIIIYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHororpaHHuka. I[Ipusma: Nn-yroibHas
npu3Ma, TpaHU M OCHOBAaHMS MPU3MBI, IpsAMas U HAKJIOHHas MpPU3MbI, OOKOBas U
IIOJIHAs TOBEPXHOCTH Npu3Msbl. [lapamienenumnen, NpsMOyroibHbIA MapayiesIeIuIIe]
U ero cBorctsa. [Iupamuaa: N-yrosgpHast nupamuia, TpaHd U1 OCHOBaHUE MMHUPAMU/IBI,
OOKOBas M IMOJIHAS MMOBEPXHOCTh MUPAMUIBI, IPABUIbHASL M yCEUEHHAS MUPAMUIA.
OneMeHTsl NpuU3Mbl W nHUpamMuzbl. lIpaBHibHBIE MHOTOTPaHHUKH: IIOHATHE
[IPaBUJILHOIO MHOIOIPaHHUKA, IIPAaBWIbHAs IIPU3Ma M IPaBWIbHAs NUPAMHUAA,

IpaBWJIbHAs TPEYrojbHas MUpaMUAA U MPAaBUIbHBIN TeTpajap, Kyo. [IpeacraBienue




7.5

7.6

1.7

O MPaBWIbHBIX MHOTOTPaHHMKAaX: OKTa’Jp, AOJEKa’aAp u uKocayapyrue CeueHus

IMPU3MBbI 1 TUPAMUBI

Cummerpuss B TNPOCTPAHCTBE: CHUMMETPHSI OTHOCHUTEIBHO TOYKH, MPSAMOI,
IUIOCKOCTH. DJIEMEHTBI CHMMETPUH B MMUPAMUJIAX, NapaUICICIUIIEIaX, TPABUIbHBIX

MHOTI'OIrpaHHHUKax

Brruucnenue 31eMEHTOB MHOTOTPAaHHHMKOB: pEOpa, nuaroHanu, yriel. [lnomans
OOKOBOW IOBEPXHOCTH W IOJHOM IIOBEPXHOCTH NPSAMOM MNpPHU3MBL, IUIOIIAIb
OCHOBaHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTHU MPsMOH mpu3Mbl. [Tnomans 6oxkoBoi
IIOBEPXHOCTU M IIOBEPXHOCTH IIPABWIBHOM IUpaMHIbl, TEOpeMa O IUIOIIALU

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

[TomoOHbIe Tena B mpocTpancTBe. COOTHOMICHUST MEKAY TUIOIIAISIMU TOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TENI

11 KIIACC

Kon

IIpoBepsieMbIi 3JIEMEHT COACPKAHUS

6

I'eomerpus

6.1

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

o0pa3ymolas 1 0ch, TUIOMIAlb OOKOBOH U MOJTHON MOBEPXHOCTH

6.2

6.3

Konnueckas moBepXHOCTh, 00pa3yrolme KOHUYECKON MOBEPXHOCTH, OCh M BEPIIINHA
KOHUYecKoi moBepxHOocTH. KoHyc: ocHOBaHME W BeplIMHa, 0Opasyromias U OcCh,
ionaab OOKOBOM M TIOTHOM TMOBEPXHOCTH. YCEUEHHBINM KOHYC: oOpasyromiue u

BbICOTA, OCHOBAHUA U OokxoBas ITOBEPXHOCTDH

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

pacnosoxeHue cepbl U IMIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIONaab

cepsl

6.4

N3006paxenue Ten BpalleHUs Ha MII0CKOCTH. Pa3BépTka HUIMHApPa U KOHYCa

6.5

KomOunanmu Ten BpamieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTPaHHUK, OIMCAHHBINA

OKOJIO C(I)CpBI, C(bepa, BIIMCAHHAAg B MHOT'OI'PAHHUK, UJINU TCJIO BpalllCHUSA

6.6

[Tonstne 060 oO0bEéMe. OcHOBHBIE CBOHCTBA 00BEMOB Ten. Teopema 00 00BEME
MPSMOYTOJIBHOTO MMapajienenunena u cuenctsus u3 He€. OObEM UMIMHIpA,

konyca. O0bEM mapa u mwionaab chepsl

6.7

[Tomobuple Tema B mpocTtpaHcTBe. COOTHONICHHS  MEXIy  IUIOIMIASIMU

MMOBEPXHOCTEH, 00bEMaMH MMOJOOHBIX TEI




6.8

Ceuenuss nunauHapa (MapajuielbHO W TNEPHEHIUKYISPHO OCH), CEUYCHHUS KOHYyca

(mapanenbHOE OCHOBAHUIO U MPOXO/SIILEE YepPe3 BEPILINHY), CEUECHUS 11apa

6.9

6.10

Bexktop Ha miockocty W B mpocTpaHcTBe. CIIOKEHHE U BBIUMTAHUE BEKTOPOB.
YMHO)€eHue BekTopa Ha uucio. Pas3noxeHune BeKTOpa Mo TPEM HEKOMIUIAHAPHBIM
BekropaMm. IlpaBuno mapaienenunena. PemieHune  3amad,  CBSI3aHHBIX  C

MIPUMEHEHHUEM MPaBIII JCHCTBUI C BEKTOpaMU

[IpssMoyronbHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTtsl BekToOpa.
[Ipocreitimne 3agaun B KOOpAWMHATaX. YToi Mexay BekTopamu. CkaisipHoe
IMPOU3BCACHUC BCKTOPOB. Brraucnenue YIJIOB MCXKAY HNpPSAMBIMU W IINIOCKOCTAMM.

KOOp,I[I/IHaTHO'BCKTOpHHﬁ MCTOJ IIPU pCIICHUU I'COMCTPHUYCCKUX 3a/1av



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

Kon
NpoBePSIeMOro
TpeOOBaHMS

IIpoBepsiembie TPeOOBAHUS K NMPEIMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOIi 00pa30BaTeJLHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3zoBaHus

Brnagenne merogamu J0Ka3aTeNbCTB, alrOpUTMaMU peELICHUs 3ajady;
yMeHue (opMynupoBaTh W ONEPUPOBATH IMOHATUSAMHU: OINpEAEICHHUE,
aKCUOMa, TeopeMma, CIEACTBUE, CBOICTBO, IPU3HAK, J0Ka3aTENIbCTBO,
paBHOCHJIbHBIE (POPMYIMPOBKH; IPUMEHSTh UX; YMEHUE (POPMYIHPOBATH
o0paTHOE M NPOTHUBOIIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, HCIIOJIB30BaTh METOJ MaTeMaTHMYeCKOW WHIYKIHH;
IPOBOAMTH  JIOKA3aTEIbHBIE PACCY)KJIEHUS IpU pPELIEHUH 3ajad,
OLIEHUBATh  JIOTMYECKYIO  HPAaBWIBHOCTb  PACCYXKAECHUH;  yMEHHE
OIIEpUpPOBATh MOHATUSAMHU: MHOXECTBO, IOJAMHOXECTBO, ONEpaLUU Hal
MHOJKECTBAMH; YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar /Ui ONUCaHUs pealbHbIX IMPOIECCOB U ABJIEHUN U NIPU pELICHUN
3aJa4, B TOM 4YHCIe M3 JPYIHX Y4eOHBIX MPEIMETOB; YMEHHE
OIepupoOBaTh MOHATUAMU: Tpad, CBA3HBIN Irpad, AepeBo, LUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W ONHUCHIBaTh TIpadbl pazTUUYHBIMU

crocobaMu; UCIONIb30BaTh rpadbl MpU PelIeHUH 3a1a4

YMeHne onepupoBaTh MOHATHAMHU: HATYpaJbHOE YHCIIO, IeJI0€ YHUCIIO,
CTETEeHb C IIeNIBIM MOKa3aTeneM, KOPeHb HATypallbHON CTENEHH, CTENeHb
C paluoOHAJIBHBIM  TIOKa3aTelieM, CTeNeHb C  JICHCTBUTEIBHBIM
nmokasarenem, JiorapudM 4UHUClIa, CHHYC, KOCHHYC M TaHIEHC
MPOU3BOJIBHOTO YHCJA, OCTATOK MO MOJYI0, PalMOHAIBLHOE YHCIIO,
HppalMOHAIbHOE  YHCJIO,  MHOXECTBA  HATYPAJIBbHBIX,  IIENBIX,
palfoHaTbHBIX, JICUCTBUTENBHBIX YHCENT, YMEHHE HCIIOJIb30BaTh
IMPU3HAKHU JCIMMOCTH, HauMeEHbIITNHN O6HH/II\/'I ACIIUTCIIb U HAWMCHBIIICC
oOmiee kpaTHoe, anropuT™M EBKIMIa Mpu pelieHnuun 3a7ad; 3HAaKOMCTBO C
Pa3IMYHBIMH ~ TIO3WIIMOHHBIMH ~ CHUCTEMaMH  CUHUCICHHS, yMEHHE
BBIIOJIHATL BBIYUCICHHUE 3HAYCHHUU U Hp606pa3OBaHI/I}I BBIpa)KeHI/Iﬁ CO
CTENEeHsAMH M JorapudmMaMu, MpeoOpa3oBaHUsi IPOOHO-PAMOHATBHBIX

BLIp&)KGHPIﬁ; YMCHHUEC OICPUPOBATH IMOHATHAMH: IMOCJICAOBATCIbHOCTD,




apupMeTHuecKas porpeccus, reomMeTpuyecKas nporpeccus,
OECKOHEUHO YyObIBAaIOIIas TeOMETpUYECKass IPOTPECcCHs; YyMEHHE
3aj]aBaTh M1OCJIEI0BATEIbHOCTH, B TOM YHUCIIE C TIOMOLIBIO0 PEKYPPEHTHBIX
dopMyrn; yMeHHE ONepUpOBaTh MOHATUSMHU: KOMIUIEKCHOE YHCIIO,
COIPSKEHHBIE KOMIUIEKCHBIE YMCIIa, MOYJIb M apTyMEHT KOMIUIEKCHOTO
yuciaa, ¢opmMa 3anucHd  KOMIUIEKCHBIX dHcell  (TeoMeTpuyeckas,
TPUIrOHOMETpHUYECKass U  aireOpauyeckas); yMeTb IPOU3BOJIUTH
apu(MeTHUECKue NeHCTBUS C KOMIUIEKCHBIMH YHUCIIAMH; TMPHUBOJHUTH
IOpUMEpbl  UCHOJb30BAHUS  KOMIUIEKCHBIX  YHCEd;  OINEepUpOBaTh
HNOHATUSMM:  MaTpuma 2x2 u  3X3, onpeneinurenb  MaTpULBL,

T eOMeTpI/IquKI/Iﬁ CMBICJI OIIPECACIINTCIIA

YMeHue onepupoBaTh MOHATUSMU: PalMOHAIBHBIE, UPPALMOHAIBHEBIC,
NOKa3aTebHbIC, CTENECHHBIC, JIOTapu(pMHUYECKHE, TPUTOHOMETPUYECKHE
YPaBHEHHs U HEPAaBEHCTBA, MX CHUCTEMBl; YMEHHE OIIEpUPOBATH
HOHATUSAMH: TOXIIECTBO, TOXIECTBEHHOE IpeoOpa3oBaHUE, ypaBHEHHE,
HEPAaBEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, DPABHOCUIBHOCTH
YpPAaBHEHUI, HEPAaBEHCTB W CHUCTEM; YMEHHE pellaTbh YpPaBHEHWS,
HEPABEHCTBA U CHUCTEMBI C IOMOILBI PA3IMYHBIX IMPUEMOB; pPEIIATH
YpAaBHEHUs, HEPaBEHCTBA M CHUCTEMBl C IIAPAMETPOM; IIPUMEHSATH
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI Ui PEUICHUS MaTeMaTHYECKUX

3a/1a4 U 3a/1a4 U3 pa3IMnYHbIX 00JacTel HayKu U pealbHOM JKU3HU

YMenue onepupoBaTb MNOHATUSIMM: (YHKIUSA, YETHOCTh (PYHKIIMH,
HNEPUOJIMYHOCTh (DYHKIMHM, OrpaHMYEHHOCTh (YHKIUH, MOHOTOHHOCTb
(GYHKIMH, 3KCTpeMyM (YHKIHMH, HauOoJIblIee U HaMMEHbIIee 3HAYCHUS
(GYHKIMU HA TPOMEXYTKE, HeNpepbIBHas (YHKIIMS, aCUMIITOTHI Ipaduka
GbyHKIMM, TIepBasi U BTOpas MPOU3BOJHAsA (DYHKIMU, TEOMETPUUYECKUN U
¢u3nueckuif CMBICT TPOM3BOJHOM, NEepBOOOpa3Hasi, ONpeneIEHHBIN
MHTETpall; YMEHHE HAaXOJIUTh aCUMNTOTHI rpaduka (yHKIMH; yMEHUE
BBIUNCIIATh IPOU3BOJAHBIE CYMMBI, IIPOM3BENEHHUS, YacTHOIO U
KOMIO3UIMHK (QYHKIMI, HAXOIUTh ypaBHEHUE KacaTelbHOW K Tpaduky
(GyHKLIMY; yMEHHE HaXOJUTh INPOU3BOAHBIC 3JIEMEHTApHBIX (QYHKIUH;
YMEHHUE UCMOIb30BaTh MPOU3BOIHYIO Ul HCCIeNOBaHMUA (QYHKIUH,
HAXOJUTh HAWOOJbIINE M HAUMEHBIIUE 3HAUYCHUS (YHKUUH; CTPOUTH
rpauKd MHOTOUYIEHOB C HCIOJIb30BAaHMEM almapaTa MaTeMaTHYeCKOro
aHaINW3a; MPUMEHATh NPOU3BOAHYIO MJII HAXOXKAEHUS HAWIYy4dlIEro

pE€UICHUA B HNPHUKIAAHBIX, B TOM YHCJIC COLOHUAIIBHO-DKOHOMHWYCCKUX M




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

noMouibio AudepeHnanbHbIX ypaBHEHUN

VYMeHue onepupoBaTh MOHATUAMHU: rpaduk (yHKIMM, oOpaTHas
byHKUIMsA, KOMIO3UIUSA (QYHKUIUH, TUHEWHas (YyHKLIWs, KBaJpaTHUHAs
byHKIIHS, parmoHaIbHas byHKIIHS, CTereHHast byHKIIHS,
TpUrOHOMETpHUYeckre  (QyHKIMH, O0OpaTHbE TPUTOHOMETPHUYECKHE
(GyHKUMU, @OKa3aTeldbHas M Jorapudmuyeckas GYHKLUU; YMEHUE
CTpOUTH TpapUKU H3YyYCHHBIX (YHKIWH, BBITOJIHATH MPEOOpPa3OBAHHUS
rpaduKoB (GyHKIMH, UCIIOJIB30BaTh I'paUKH AJIs U3y4EHHsI IIPOLIECCOB U
3aBHCHUMOCTEH, TpU pEIIeHUH 33ad U3 JPYTruX y4eOHBIX MPEIMETOB H
3a7lay U3 peajibHOM JKU3HU; BbIpaXaTh (OPMYJIaMU 3aBUCUMOCTU MEXIY
BEJIMYMHAMH; UCIIOJIB30BaTh CBOMCTBa W Tpaduku (QyHKOUN IS
pelleHys ypaBHEeHUH, HEPaBeHCTB U 3a/1au ¢ MapaMeTpaMu; n300paxkaThb
Ha KOOpPAMHATHOM IUIOCKOCTM MHOXECTBA pEUICHUM YpaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemiath TEKCTOBBIE 33Jaydl pa3HbIX TUIOB (B TOM YHCIE Ha
MPOLEHTHI, JOJIM U YacTH, Ha JABUKEHHE, padOTy, CTOUMOCTh TOBApOB U
yCIIyT, HAJIOTH, 33/1a4 U3 00JacTH yIpaBJIeHUs JUUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBIISATH BBIPAKEHHS, YPAaBHEHMs, HEPaBEHCTBA U HX
CUCTEMBI II0 YCIOBHUIO 3aJayM, MCCIEAOBATh IOJYYEHHOE pEILICHUE U
OLICHMBATh MPABIONOAOOHOCTh pPE3YJIbTAaTOB; yYMEHHUE MOJEIUPOBAThH
pealbHBIE CUTYallUH HA S3bIKE MATEMAaTUKH; COCTABJIATH BBIPAYKEHUS,
YpAaBHEHUs, HEPaBEHCTBA M HX CHUCTEMBI [0 YCIOBHIO 3aJa4H,
UCCJIENOBATh IIOCTPOEHHBIE MOJEINM C UCIOJIB30BAaHUEM armnapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATUSMU: CpefHee apruPpMETHUIECKOe, MeIuaHa,
HauOoJiblllee W HAWMMEHBINIEE  3HAUCHHUs, pa3Max, JHUCIEepPCHus,
CTaH/JapTHOE OTKJIOHEHHE YHCIOBOTO HabOpa; yMEHHE U3BIIEKATh,
WHTEPIPETHPOBaTh WH(GOPMAINIO, TPE/ICTAaBICHHYI0 B TaOnmuIax, Ha
quarpammax, rpadukax, OTpakKarollyl0 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 JTUHEUHOU perpeccuu




YMenue omnepupoBaTh MOHIATHSMH: CIyYalHBI ONBIT W Clly4ailHOE
COOBITHE, BEPOSITHOCTh CIIY9alHOTO COOBITHSI; YMEHHUE BBIYHCIATH
BEPOSITHOCTh C HCIIOJIb30BAaHUEM TpapUUECKUX METOJIOB; IPUMEHSThH
(GOpMYIIbI CIIOKEHUS W YMHOXKEHHUS BEPOSITHOCTEH, (OpMyny MOTHOU
BEepOATHOCTH, hopmyny bepHyiin, koMOuHaTOpHBIE (PaKThl U GOPMYIIBI;
OIICHUBATh BEPOSITHOCTH pEATbHBIX COOBITUH; yMEHHE OIEepUPOBATH
NOHATUSIMH: CIIydaiiHas BEJIMYHMHA, pACIpEleiCHue BEPOSTHOCTEH,
MaTEeMAaTHYECKOE OXKUIAHHE, IUCIEPCHUS M CTAHIAPTHOE OTKIOHCHHE
CIyuallHOW  BEJIMYWHBI, (QYHKIHMUA paCIpENeieHuss W  IUIOTHOCTH
PaBHOMEpPHOTO, IOKA3aTeNFHOTO W HOPMAJIBHOTO  pacIpeesieHu;
YMEHHUE WCIIOJIb30BaTh CBOWMCTBA M3YYCHHBIX PACHpPEICICHUH JUIs
pelIeHHs 3a/ad; 3HAKOMCTBO C TOHSTHSIMH: 3aKOH OOJBIINX YHCE,
METO/IbI BBIOOPOYHBIX HCCIICAOBAaHUI; YMCHUE TPUBOJUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBIIMX YHCET B MPHPOJHBIX W OOIIECTBEHHBIX
SIBJICHHUSIX; YMCHUE OTNICPUPOBATH MOHATHSIMHU: COYCTAHHE, IEPECTAHOBKA,
YUCIIO COYCTAaHWH, YHCIO TepecTaHOBOK; OwHOM HpIoTOHA; ymeHHE
MPUMEHSTh KOMOUHATOPHBIE (DAKTHI M PACCYXKACHUS ISl peIlIeHUs 3a1a4;
OIICHHUBATH BEPOSTHOCTH  pPeaTbHBIX COOBITHIA; COCTaBJISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATH HOHy‘IGHHLIﬁ pe3yibTar

YMeHue onepupoBaTh IMOHATHUSAMU: TOYKa, MpsMas, IUIOCKOCTD,
IPOCTPAHCTBO, OTPE30K, Jyd, BeJIMYMHA YyIjda, IUIOCKUH  Yroi,
JIBYTPaHHBIA yroji, TPEXTPaHHBIM yroiy, CKpEeLIMBAIOLIUecs IMpsMbIe,
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 MEXY IUIOCKOCTSIMHU; YMEHHE UCIOIb30BaTh IIPH
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 MOHATHUAMHM: IUIOMIAAL (UTYphl, 00bEM (UTYPHI,
MHOTOTPaHHHK, HPaBIJIBHBI MHOTOTPAaHHHK, CEYCHHE MHOTOIPaHHUKA,
KyO, mapajuienenumnen, npu3Ma, Nupamuaa, (Gurypa M HOBEPXHOCTH
BpaIlleH!s], HWINHAP, KOHYC, map, cdepa, miomanb chepsl, MiIomanb
MOBEPXHOCTU TNHMPaMM[bI, TMPU3MBI, KOHYycCa, IMIMHApa, 00BEM Kyoda,

MPSIMOYTOJIBHOTO Tapajijlesienuneaa, MUpaMHuabl, MPU3Mbl, UWIMHIpA,




KOHYCa, Il1apa, pa3BEPTKA MOBEPXHOCTH, CEUEHUs KOHYCa W LMIMHIDA,
napajuleJbHble OCH WM OCHOBAaHMIO, CEYEHHME IIapa, IUIOCKOCTb,
Kacaromasicsi cgepbl, LUIUHAPA, KOHYCa; YMEHHUE CTPOHUTHb CEUYECHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOT'PAaHHHUKH, (PUTYpBI U MOBEPXHOCTHU
BpalICHUs, UX CEUYEHHUSI, B TOM YHUCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPECTB;
YMEHHUE MPUMEHSTh CBOMCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSATEILHO
dbopMynupoBaTh OMpeesieHUs] U3y4aeMbIX (PUryp, BBIIBUTATh TUIIOTE3bI
O CBOMCTBax W NMpPH3HAKaX r€OMETPUYECKUX (UTyp, 0OOCHOBBIBATH WU
ONpoBepraTh HMX; YyMEHHE NPOBOAUTH Kiaccuukanuio Quryp mo
pa3MYHBIM TpPU3HAKaM, BBIMOJIHATH HEOOXOIUMBIE JONOJHHUTEIbHBIC

IMOCTPOCHUA

11
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YMeHHe OnepupoBaTh TOHATUSMH: JIBUKCHHE B IPOCTPAHCTBE,
napajuIeIbHBIA IEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpazoBaHue MOM00US, MOMOOHBIE QUIYpHI; yMEHUE
pacrmo3HaBaTh paBHBIC W MOJOOHBIE (UTYPHI, B TOM YHCJE B MPUPOJIE,
UCKYCCTBE, apXUTEKTYpE; HCIIOJIb30BaTh T€OMETPUYCCKUE OTHOIICHHS
NpH PEIICHUH 3aj]ad9; HaXOJUTh T€OMETPUYCCKHE BEIUYHHBI (ITHHA,
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),
UCTIONIB3YSl M3Y4YeHHBIE (DOPMYJIBI M METONBI, B TOM YHCJE: 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 IMOHATUAMU: NIPAMOYT'OJIbHAA CUCTEMAa KOOPJAWHAT,
BEKTOp, KOOPJIUHATHI TOYKH, KOOPJIWHATHI BEKTOPa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpPAa HAa YHCIO, Pa3jokKEHHE BEKTOpa 1Mo Oasmucy,
CKaJIIPHOE TIPOM3BEJICHUE, BEKTOPHOE IMPOM3BEACHUE, YTOJI MEXIY
BCKTOpaMH; YMCHHE HCII0JIb30BaTh BeKTOpHBII\/'I u KOOp}IHHaTHLIﬁ METO/
JUIS  peIIeHWsl TEOMETPUYECKMX 3aJad W 3ajJad JAPYruX Y4eOHbBIX

MIPEAMETOB

13

YMmenue BbIOMpaTh MOAXOMSIIMM METOX Ui pELIeHHUs 3allauu;
[IOHUMAaHUE 3HAYMMOCTH MATEMaTUKH B U3YYCHUU IPUPOAHBIX H
OOIIECTBEHHBIX MPOLECCOB M  SIBJICHUH; YMEHHE paclo3HaBaThb

IMPOSABJICHUEC 3aKOHOB MATCMATHUKHW B HCKYCCTBC, YMCHHC IIPUBOIUTH




MNpUMEPBI  MATECMATHYCCKUX

MaTEeMaTUYECKON HAyKu

OTKPBITUH  POCCUMCKOM W  MHUPOBOH




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 Panyonanenple uuciaa. OOBIKHOBEHHbIE U JAECATUYHBIE JpoOH, IPOLIEHTHI,
' 0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH
13 Apudmerndecknuii KOpeHb HATypaJdbHOU creneHH. JeHCTBHs ¢ apupMeTHIECKUMU
' 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 YpaBHEHUN U HEPABEHCTB
2.10 YpaBHEHHsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpaMu
211 Martpwuiia CUCTEMBbI TUHEHHBIX YpaBHEHUN. ONpeaenuTenb MaTPHUIIBI




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 OCIEN0BATEILHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpuIecKkas mporpeccu. @opMyina CII0KHBIX MPOLIEHTOB
4 Havana maTemaTnueckoro anaamsa
4.1 [TpousBonnas Gpynkiun. [Tpon3BoHbIE SIEeMEHTAPHBIX (HYHKINH
[IpumeHeHHe TNPOU3BOAHON K HMCCIEIOBAHUIO (QYHKUMH Ha MOHOTOHHOCTh U
4.2 skcTpeMyMbl. HaxoxaeHrne HanOOJbIIero ¥ HauMEHbBIIEro 3HaYeHUs] (PYHKIMMU 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 1 BEKTOpBI




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

* Maremaruka: anredpa v Hadajga MaTEMaTUYECKOTO aHaIN3a, TEOMETPHSL.
I'eometpusi. bazoBsiii u yrinyonennsiil. 10-11 knacc. Aranacss JI.C., Byty3oB
B.®., Kagomies C.b. u ap. AkuronepHoe o61iectBo «M3narenbcTBo

«ITpocBenieHue»
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