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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 TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00Opa3oBaHUs,
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 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
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¢ pEILIEHUs T€OMETPUYECKUX 3aJay, YMEHHE BBIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHHHM 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
OTPaXKEHUSI OKPY’KAIOIIEr0 MHUPA, YCIOBHE YCHEUIHOIO MO3HAHUS W AKTUBHOIO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpa3aMu OOBEOUHSET pa3Hble BUIbl YYEOHOM M TpPYAOBOM J€ATEIBHOCTH,



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

[lens ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a3zoBOM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE Ppa3BUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPOI0JKEHUs 00pa30BaHUs
M0 CTEIHAIBHOCTSIM, HE CBA3aHHBIM C MPUKJIIAHBIM UCTIOJIB30BAaHUEM T€OMETPHUH.

[Iporpamma 1o reomMeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HAYCHA IS
OOyYaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroliuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MAaTeMaTUYECKHUE YMEHHS, CBSI3AHHbBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmiectBe. Kpome 3TOro, OHM UMEIOT BO3MOXKHOCTh HM3Y4YUTh TE€OMETpPHUIO OoJee
r1y0OKO, €cii B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHUX B MPOGECCUOHATBHON JEATEIbHOCTH.

JlocTikeHne 1enu  OCBOCHMSI MPOTpaMMbl  00ECIIEUMBACTCS pEIICHUEM
COOTBETCTBYIOIIMUX 3amad. [IpHOpUTETHBRIMU  3aJa4aMH  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

e (opmMupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYXKAIOIIUM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECKUX MOJEISIX, MO3BOJISIONIUX OMKCHIBATH
Y U3y4aTh pa3HbIC SBICHUS OKPY>KAIOIIETO MUPA;

e (opmupoBaHuMe yMeHHsS paclo3HaBaThb Ha YepTEkKax, MOJCISIX U B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BpaIleHUS;

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

e (opMupoBaHHME yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPAaHHHUKAX ¥ TeJIaX BPAIIEHUS U UX OCHOBHBIMU CBOICTBAMH;

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  UWHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OoOydJaronmxcsi, TMO3HABATEIbHOW  AKTUBHOCTH, HCCIEIOBATEIBCKUX
yYMEHUM, KpUTUYHOCTH MBIIICHHUS;



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallMsIX M TPU WM3YUYEHUU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OopMyIupoBaTh HMX Ha A3BIKE
TEOMETPUHU U CO37aBaTh F€OMETPUUECKUE MOJEIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI anmapar Uil PElIeHHUs MNPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MOJYyYEHHBIE PE3yIbTaThI.

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

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCThH IMPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHME  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
POCTPAaHCTBEHHbIMU oOpazamu. CoznaHue oOpa3a MPOBOAUTCA € ONOPOM Ha
HaIJIIHOCTh, a OIIepUpOBaHUE O00pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHUS.

OcHoBHbIE copeprkarelibHble TUHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukmn», «IIpsiMble U TIIIOCKOCTH B IPOCTPAHCTBEY, «Teya BpaleHus»,
«BekTopsl U 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, COOTBETCTBYIOILIEE MNPEAMETHBIM pe3yibTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacnpenefNeéHHbIM [0 rojaaM OOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MNOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
cOOJII0ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAINCH 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 reometpun oTBOAUTCA 2 yaca B Heaeno B 10 kiacce u 1 4ac B
Hezemo B 11 kmacce, Bcero 3a 1Ba roga ooydenus - 102 yueOHbIX daca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM TOCTPOCHHH CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyiebHbIE M CKpelmuBarommecs npsMbele. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[ApAJIIEIIBHOCTh TPEX MPAMBIX; MAPAIUICIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapauiesenumne]; ToOCTPOCHUE CEUCHUM.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O NpsSMOu
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIOJl MEXAY INPAMON 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  TUIOCKOCTEM: MNPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE€ 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yronapHas
MpU3Ma; I'paHd U OCHOBAHUS MPU3MBbI; MpsiMas U HAaKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajuiesienune]; U ero cpoucrtsa. [lupamupma: N-yronpHas nupamuja, TpaHd U
OCHOBaHUE MUPAMUIbI; OOKOBAs U MOJIHAS TOBEPXHOCTh MUPAMUJIBI; PABWIIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs NHPaAMUJIa;, NpaBUJIbHAs TPEYroJibHasi MUpPaMHUAA W TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBienne o mpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

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



Brruncnenre 571€MEHTOB MHOTOTPAHHHKOB: pEOpa, HWAaroHald, 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 mnupamuabl. [lonstue 06 o00bEMe. 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 UWJIWHJIPUYECKOM MOBEpXHOCTU. L[lumuHIp: oCHOBaHUS 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: 1eHTp, paauyc, IUaMETp; IJIOMIATb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxxenue chepsl U TNIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOunanun Ten BpalleHuss W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpallEHUS.

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

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

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

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mI0cKOCTH U B npocTpaHcTBe. C0XKEHNE U BHIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX C
IIPUMEHEHUEM ITIpaBUJl JACUCTBHM € Bekropamu. IIpsMoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTon Mexay BekropaMu. CKalsipHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAXKTAHCKON MO3UIIMK 00YYAIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HWHCTUTYTaMH B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUKMCKONM MaTeMaTUYECKOW IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OpPMHPOBAHHOCTBIO  HPABCTBEHHOT'O  CO3HAHMS, OTUYECKOTO  ITOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj7ay, peLIeHnH, paccy X IEHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
UHTEepecax 30pOBOro M 0e30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U

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

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPY/IY, OCO3HAaHHEM IICHHOCTH TPYAOIIOOWs; WHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JMEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpUIaTh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccnrn W Ppeamu30BBIBATh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



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

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, MOHUMAHHEM BJIASHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKpYJKAaIOIIeW Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB M OICHKH UX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTBIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTEeMaTHYECKONH HayKH Kak c(epbl UYeIOBEUECKOH JeSITelIbHOCTH, JTaroB ¢
pa3sBUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS LHMBHIW3AIMH; OBJIAJCHHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

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

1)  Vuueepcanvnvie  nosmasamenwvuvie  Oevicmeus, — obecneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 0OYUAIOWUXCA (0CBOeHUe
Memo008  NO3HAHUA ~ OKpYJCamwe2o  Mupa;  npumeHeHue  J102UYeCKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1oruyeckue 1eMcTBUA:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MTPH3HAKA MAaTEMaTHICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATUAMH, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJTN3a;

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

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



npemsiaraTh  KPUTEPUM  JJIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIOUCHHA, YMO3AKIIOUEHUH TI0 aHAJIOTHH;

e TIPOBOAWTH CaMOCTOSITEIIBHO JI0Ka3aTeNIbCTBA MaTeMaTHYeCKHUX
YTBEPXKICHUH (MPSMBIE U OT MPOTHBHOTO), BHICTPAWBAThH apTyMEHTAITHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHHS U BBIBOJIBI,

e BBIOMpATH cHOcOoO pelieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApHAHTOB pEIICHHs, BBIOMpaTh HaubOoNee MOAXOAAIMUNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTEPHEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOIIUE MPOTHBOPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UITUIO, MHECHHE;

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

e CaMOCTOSITEIBLHO (POPMYTUPOBATH 0OOOIIECHUSI M BBIBOJBI MO pe3yJbTaTam
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

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

Pabora ¢ undpopmaunmeii:

e BBIABJIATH JCPHUIMTEI MHPOPMAIUH, JAHHBIX, HEOOXOAMMBIX JIJISI OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

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

e CTPYKTYypUpPOBaTh MHGOPMAIIHIO, TIPEJCTABIATh €€ B Pa3INYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

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

2)  Vhuusepcanonvie KOMMYHUKAGMUGHbBlE  Oelicmeus,  00ecneuusaom

chopmMupo8anHOCmMb COYUATILHBIX HABLIKOG 00VHUAIOUJUXCSL.

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
XOJy pellIeHus 3a7aui, KOMMEHTUPOBATh ITOJIyYE€HHBII pe3yibTar;

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 AMaiiora, oOHapyXMBaTh pa3iIU4Me U CXOJCTBO IMO3ULMUH; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCIOJB30BaTh  MpPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTYyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacrpeaensiTh BUABI padOT, JOTOBAPUBATHCA, 00CYKIATh MPOIIECC
U pe3yJsibTat paboThl; 00001IaTh MHEHUS HECKOJIBKUX JIIOJIEH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHIA,
«MO3TOBBIE INITYPMbD» W WHBIC), BBINOJIHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOW JICUCTBHSI C JPYTUMH dIEHAMHW KOMAaH/IbI,
OIICHMBATh Ka4€CTBO CBOETO BKJajJa B OOIIMI MPOIYKT MO KPUTEPUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanonuvie  pecynamuenvie  Oeilicmesus, obecneyusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBJIATh IJIaH, AJITOPUTM PEIICHUS 33a]1auM, BHIOUPATh CIIOCO0 peleHus
C YYETOM UMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcuu Kak OCO3HAHMS
COBEpUIAEMBIX JIEUCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3yapTara peleHnss MaTEMaTHIEeCKOM 3a/1a4u;

NPEABULIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh MNpPH PEUICHUU
3a1a4d, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAMIEHHBIX OLINOOK, BBISIBJICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OnepupoBaTh MOHATUAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

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

OnepupoBaTh NOHATUSIMU: MAPALIETBHOCTh U EPIEHAUKYIAPHOCTD MPSAMBIX
U IUIOCKOCTEH.

KnaccuduimpoBaTe B3aUMHOE pacIOJIOKEHHUE MPSMBIX M IJIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA yIOj, TPaHd JABYTPAHHOTO YIJa,
pedpo ABYTrpaHHOrO yrija; JIMHEHHBIM Yrojl ABYTPAHHOTO yria; rpajaycHas Mepa
JBYTPAHHOTO yTia.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKIJIBIA W HEBBITYKJIBIN
MHOTOI'PaHHHUK, 3JIEMEHTBI MHOTOTPaHHUKA, IPABUJIbHBII MHOTOTPAHHUK.

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

KnaccuduumpoBare ~ MHOTOrpaHHUKHM,  BbIOMpas  OCHOBAaHMS  JUIs
KJacCU(pUKaUuu (BBIMYKJIblE W HEBBIMYKJIblE MHOTOIPAHHUKU; TPaBUJIbHBIC
MHOTOI'PAHHHKH; IPSIMBIE U HAKJIIOHHBIE MPU3MBI, TapaJUICICIUIEABbI).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

Crpouth ceuyeHUsT MHOTOIPAaHHHKOB METOJOM  CIIE€JOB,  BBIIIOJIHSTH
(BBIHOCHBIE) IJIOCKHE YEPTEKU W3 PUCYHKOB IMPOCTHIX 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 337a4 HA BBIYMCIECHUE PACCTOSHHUNA MEXKIY JBYMSI
TOYKaMH, OT TOYKH JO MNOpPSIMOW, 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 MAaTEMaTHYECKMX 33Ja4 HA BBIYMCICHHE YIVIOB  MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMH, MEXIy NPSIMOM M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nUpaMuga) ¢ TMpuMEHEHHEM (OpMys; BBIYUCIATH COOTHOLICHHS 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 HMHTEPHPETUPOBATH HHOOPMALHMIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYypax, MPEACTABICHHYIO HA YepTexax U
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3a/1a4, MPEANOIAraroIuX HECKOIBKO IArOB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpPOCTEWINNE NPOrPAMMHBIE  CpPEICTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

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

[IpyMeEHATh MOJTYYEHHBIE 3HAHWUS HaA IPAKTUKE: AHAIU3UPOBATh PEAbHBIC
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
UCIIO0JIb30BAaHUEM T€OMETPUUYECKUX MTOHITHI U TEOpEM, arnmnapara ajireOpbl; pemarb
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPUYECKas IOBEPXHOCTb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3ylolue KOHNYECKOH TOBEPXHOCTH, KOHYC; cpepruyeckasi IOBEpPXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

OmneprpoBaTh MOHATUSIMU: IIAPOBON CETMEHT, OCHOBAaHHE 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 TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAaHHAs B MHOTOTPAHHUK WJIU TEJO
BpalIeHUS.

BbaucnsaTe COOTHOLIEHUST MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.



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

BBITIOTHSTE (BBIHOCHBIC) IIJIOCKHE YEPTEIKU 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 MOHITUEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCII0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00J1a1aI0T.

[IpuMeHSTh MpaBUiIO Napasuieenuneaa.

OnepupoBaTh NOHATUSIMU: IEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAaMH, CKAJISIPHOE TMPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIbKO IArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B IBHOH (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 ITPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKUX 3a/1a4.

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

[IpuBOAMTHE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPHUM 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 IIOCTPOCHHBIE MOJCIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKUX BEJTUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undgposbie)
n/n NpOrpamMmbl Bcero Ogl TPOILHBIE pﬁaKanecmne o0pa3oBaTte/ibHbIE
padoThI padoThI pecypcb
1 B 10 bubmuoreka [{OK
BEICHHC B CTCPEOMCETPHIO https://m.edsoo.ru/1c209e37
5 [IpsiMbIe ¥ TUIOCKOCTH B IPOCTPAHCTBE. 12 1 bubmorexa LIOK
[TapanneabHOCTh NMPSIMBIX U TNIOCKOCTEN https://m.edso00.ru/1c209e37
3 [lepneHuKyISIPHOCTD MPSAMBIX U 12 Bu6mmoreka [JOK
TJIOCKOCTEM https://m.edso00.ru/1c209e37
4 v 10 1 bu6mmoteka IIOK
[IBE MEALY TIPAMBIMI H TIOCKOCTAMH https://m.edsoo.ru/1c209e37
bu6mmoteka IIOK
> MuororpasHHkH 1 ! https://m.edsoo.ru/1c209e37
6 O6me 9 1 bubmuoreka [{OK
PEMPI MHOTOTPAHHIIOB https://m.edsoo.ru/1c209e37
7 1 ' 4 1 bubmuoreka [{OK
OBTOpPEHHUE: CEUEHUsI, PACCTOSIHUS U YTJIbI https://m.eds00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 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
bubmuorexa [JOK
! Tena ppaeiis 12 https://m.edso0o.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 [ToBTOpenue, 06001IEHNE, 7 1 bu6mmoreka [JOK
cucTeMaTH3alus 3HaHui https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 0



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontposbubie IlpakTuuyeckue
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoTshI
pecypchl
OCHOBHbBIE OHSTHS CTEPEOMETPHHU: 03.09.24
1 TOYKa, NpsiMasi, INIOCKOCTh 1 bubmmorexa [JOK
> 1P ’ ’ https://m.edsoo.ru/aecc77cd
MIPOCTPAHCTBO.
[TpaBuia n300pakeHUs] Ha PUCYHKAX: 05.09.

5 HM300pakeHUS TUIOCKOCTEH, 1 bubnnorexa [JOK
napajieNIbHbIX MPSAMBIX (OTPE3KOB), https://m.edsoo.ru/2d8a9c99
CepeIMHBI OTPEe3Ka
[TonsTHs: nepecekarouecs 10.009.

3 MJI0CKOCTH 1fe eceKaIIi)l uecs npsmMas 1 brbmmorexa [TOK

> 1EP - P https://m.edsoo.ru/db685e73
Y TUIOCKOCTD
3HAKOMCTBO C MHOTOTPaHHHKAMHU, 12.09.

4 n300pakeH1ue MHOTOIPaHHUKOB Ha 1 bubmmnoreka HOK
PUCYHKaX, Ha TPOEKLIIMOHHBIX https://m.edsoo.ru/a63959ed
gepTexax
HauanpHabie cBenenns o kyoe u 17.09.

5 mUpaMue, X Pa3BEPTKHA U MOACITH 1 bubmorexa I[JOK

PAMHAC, 1X Pasep AT https://m.edsoo.ru/b30dff38
CeueHnsi MHOTOTPaHHUKOB
HauanpHabie cBenenns o kyoe u 19.09.
6 UpamMuie, X pa3BEPTKU U MOJETU 1 bubmmorexa LIOK
PAMIE, 11X paspep A https://m.edsoo.ru/3d8ffd32
CedeHuss MHOTOIPAHHUKOB
7 [TousiTHe 00 aKCHOMAaTHYECKOM 1 24.09. bubnunoreka LIOK
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MMOCTPOCHUHU CTCPCOMCTPHUU: AKCUOMBI
CTEPCOMETPHHU U CIICACTBUA U3 HUX

https://m.edsoo.ru/Occ5c4fe

[TonsiTHE 00 aKCHOMATUYECKOM 26.09.
8 MMOCTPOCHHUH CTEPEOMETPUN: AKCHOMBI bubmorexa LOK
P PEOMETpHH: https://m.eds00.ru/239c8ch4
CTEPEOMETPHUU U CIEACTBHS U3 HIX
[TonsiTHe 06 aKCHOMATUYECKOM 01.10
9 MOCTPOCHHUH CTEPEOMETPUU: AKCHOMBI bubmorexa HOK
P P puH: https://m.eds00.ru/65c6b106
CTCPEOMETPHUH U CISACTBHSI U3 HUX
[ToHsiTHE 00 AKCHOMATHYECKOM 03.10.
10 MOCTPOCHHUH CTEPEOMETPUU: AKCHOMBI bubmmorexa [IOK
P P puH: https://m.edso0.ru/258fc245
CTEPCOMETPHUH U CIICJCTBUS U3 HUX
B3aumHoe pacrosoxeHue npsiMbix B 08.10.

11 IIPOCTPAHCTBE: IepeceKarouecs, bubmmnoreka HOK
MapajuleJIbHbIE U CKPEILUBAIOLIUECS https://m.eds00.ru/1a2520f6
npsiMbIe
[TapannensHOCTh IPSIMBIX U 10.10.

TJIOCKOCTEH B MPOCTPAHCTRBE:
12 napasieabHbIe IPSMbIC B bubmorexa LOK
P P . https://m.edso0.ru/93ad36b3
MIPOCTPAHCTBE; MAPATIIENBEHOCTh TPEX
MPSIMBIX
[TapannensHOCTH IPSIMBIX U 15.10.
13 TJIOCKOCTEH B MPOCTPAHCTRE: bubmorexa [TOK
pocTp . https://m.edsoo.ru/ee1d19b9
[TapaniensHOCTh MPSMOI U TUIOCKOCTH
14 VYTIiab1 ¢ cCOHaNpaBIE€HHBIMUA CTOPOHAMH 17.10 bubmorexa I[JOK
p p https://m.eds00.ru/9f4071b9

15 VYroa Mexay npsSMbIMHU B 22.10. bubmmoreka [JOK
MPOCTPAHCTBE https://m.edso0.ru/fe733862

16 VYron Mexay npsiMbIMU B 24.10. bubmmoreka [JOK
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IIPOCTPAHCTBE https://m.eds00.ru/2935a9a0

17 [TapamienbHOCTh IIOCKOCTEN: 07.11. bubmuorexa [IOK
MapajuieabHbIE TIJIOCKOCTH https://m.edso00.ru/2e18f255

18 CBoiicTBa mapayieNIbHBIX ITIOCKOCTEH 12.11. bubmmorexa [JOK

P https://m.edsoo.ru/e504d656
[Ipocreiimne npocTpaHCTBEHHbBIE 14.11.
19 (buryphl Ha TNIOCKOCTHU: TETpadIp, KyoO bubmorexa HOK
P + TOTPAAP, KYO, https://m.eds00.ru/4a28dc02
napasuiesenumnesa

20 ITocTpoenue ceueHuit 19.11. bubmorexa [JOK

P https://m.edsoo.ru/1d434d0f

21 ITocTpoenue ceueHuit 21.11. bubmorexa [JOK

P https://m.edsoo.ru/ec26fe5d
Konmponvnaa paboma Nel no meme 26.11.

99 "IIpamole u nnockocmu 6 bubnmnorexa [JOK
npocmpancmee. Ilapannenvnocmeo https://m.edso0o.ru/9a0a9%e56
npAMbBIX U naockocmein"

[lepneHuKyISIPHOCTD NPSMOU U 28.11.
23 HJI(I;JCKOCHTI/I'};e l:)rIeH MK IJDM HbIE brbmmorexa [IOK
 HEPHEHAMKYIIP https://m.edsoo.ru/b19f6a5d
MpsiMbIe B IPOCTPAHCTBE

24 [IpsiMble apasuienbHbIE U 03.12. bubmuoreka [IOK
MEPIIEHAUKYIISIPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95

o5 [IpsiMble apasuienbHbIE U 05.12. bubmuoreka [IOK
MEePIEHANKYIISIPHBIE K TNIOCKOCTH https://m.edso0.ru/ba545966

26 [Ipu3Hak nepneHmKyISpHOCTH 10.12 bubmmoreka [JOK
IIPSIMOM U INIOCKOCTH https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepneHANKYISIPHOCTH 12.12. bu6muorexa IIOK
IIPSIMOH U INIOCKOCTHU https://m.eds00.ru/79165d15

28 Teopema o npsimMoit 17.12. bubnmmroreka [JOK
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MEPIECHANKYISIPHOMN NIJIOCKOCTH

https://m.edso00.ru/635c5087

29 Teopema o npsimoii 19.12 bubmuorexa [IOK
MEPIEHANKYISIPHOMN IIJIOCKOCTH https://m.edsoo.ru/bd3745f8
Teopema o npsimoii 24.12. bubmmoreka [JOK

30 .
MEePIEeHANKYISIPHON MIJIOCKOCTH https://m.eds00.ru/7d18834b
[lepnienuKymnsip U HAKJIOHHBIE: 26.12.

31 a(f)CTOSIHI/ICyOT IT)quI/I 0 TJIOCKOCTH bubmmorexa [JOK
P fl ’ https://m.edsoo.ru/33c477d3
paccTosiHue OT MPSMOM J0 TUNIOCKOCTH
[lepnienquKymsip U HAKJIOHHBIE: 09.01.2025.

32 a(i:TOﬂ)}IH/IeyOT IT)OLIKI/I 0 TJTIOCKOCTH bubmorexa HOK
P fl ’ https://m.edsoo.ru/66fefadd
paccTosiHue OT MPSIMOH 10 TUIOCKOCTH
[IeprieHAUKYSAp U HAKIOHHBIE: 14.01.

33 aCCTOSIHUE OT TOYKH JI0 TIIOCKOCTH bubmmorexa [JOK
p f[ ’ https://m.edsoo.ru/a5h7b8e3
paccTosiHue OT MPSIMOM 10 TUIOCKOCTH
[lepnieHIUKYNSIp U HAKIOHHBIE:

34 a(?CTOHiI/ICYOT l;O‘IKI/I 0 IIOCKOCTH 16.01 bubmmorexa [JOK
P f[ ’ R https://m.edsoo.ru/dbee22bc
paccTosiHue OT MPSIMOM A0 TUIOCKOCTH

35 VYTIiabl B IPOCTPAHCTBE: YTOJI MEXKAY 2101 bubmuoreka [JOK
OPAMOI U IIIOCKOCTBIO S https://m.eds00.ru/6b61b2b4

36 JIByrpaHHbIN yroi, TUHEHHBIN yroi 53.01 bubmuoreka [IOK
JIByTPaHHOTO yriia o https://m.edsoo.ru/5fa0b3ce

37 JIByrpaHHBIN YIroJl, JUHEHHBIA Yroi 58.01 bu6muoreka [JOK
JIBYTPaHHOTO yTJia o https://m.edsoo.ru/c7c777ed
[lepneHMKyISPHOCTD IITIOCKOCTEN:

38 MIPU3HAK NEPIEHIUKYISAPHOCTH B 30.01 BrbmroTexa [IOK

P vp yAp yx o https://m.edsoo.ru/ec3e2da3

TJIOCKOCTEH

39 [TepneHUKYISIPHOCTD TIIIOCKOCTEH: 04.02. bubmmoreka [JOK

MIPU3HAK MEPIEHIUKYISIPHOCTU ABYX

https://m.edsoo.ru/ed9e2a8e
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IJIOCKOCTEN

[leprieHAMKYASAPHOCTD IIOCKOCTEM:

40 NPU3HAK NEePHCHINKYISIPHOCTHA ABYX 06.02. bubmorexa LOK
. https://m.edsoo.ru/ba75dc57
IJI0CKOCTEN
N bub6nmoreka [IOK
41 TeopeMa o TpEX nepHeHANKYIIApax 11.02. https://m.edsoo.ru/ed972¢dc
N bubnuoreka [IOK
42 TeopeMa 0 TpEX NepHeHANKYIIApax 13.02. https://m.edsoo.ru/52188a7d
. bubnuorexa [{OK
43 Teopema o TpEX neprneHANKYIApax 18.02. htts://m.edsoo.ru/9f246736
KonTtposbnas padora Ne2 no remam
44 "IlepneHANKYJISIPHOCTD NPSAMBIX U 20.02. Bbu6moteka [JOK
miockoctei" u "Yribl Mex1y https://m.edsoo.ru/5b971ef3
NPSAMBIMH H IIOCKOCTAMH"'
[ToHsiTE MHOTOTpaHHUKA, OCHOBHbBIE
45 3JI€MEHTHI MHOTOTPaHHUKA, BBITTYKJIbIC 25 0. bubnnorexa [JOK
Y HEBBIITYKJIbIE MHOIOTPaHHUKY; https://m.edsoo.ru/2d24e873
pa3BEpPTKa MHOTOTPAaHHUKA
[Tpu3sma: N-yronpHas mpu3Ma; rpaHu 1
OCHOBaHUS IPU3MBL; MIpsIMast U bubmuoreka [IOK
46 27.02.
HaKJIOHHAs IPU3MBI; OOKOBas U https://m.edsoo.ru/b4ad63ad
TOJIHAsl TOBEPXHOCTh MPU3MBI
47 [Tapannenenunen, npsIMOYTOJIbHBIN 04.03. bubmuoreka [JOK
MapajuieenuIie]l U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Tupamupa: N-yrojapHas MupaMuaa,
I'PaHU ¥ OCHOBaHHE NMUPaMU/IbI;
but6mmoreka [IOK
48 OOKOBast ¥ OJTHAsI TOBEPXHOCTh 06.03.

MIApaMU/Ibl; IPABWIbHAS U yCEYEHHAsS
nupamuaa

https://m.edsoo.ru/fblcd0a5
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HpaBI/IJIBHBIe MHOTI'OI'paHHUKH:
IIOHATHEC ITPABUIIBHOI'O
MHOI'OrpaHHUKa, IIpaBHUJIbHAA IIpHU3Ma

bubnunorexa LIOK

49 11.03.
Y MpaBUJIbHAS MUPaMU/Ia; paBUIbHAS https://m.eds00.ru/074c8865
TpeyroyibHas mupamMuaa u
MIPaBUJIBHBIN TETPadap; KyO
[IpeacraBnenue o MpaBUIbLHBIX
50 MHOTI'OIpaHHHUKAX: OKTAdIP, JOJECKad I 13.03 Bubmiorexa HOK
P ' P> P et https://m.edsoo.ru/a0fddsbf
1 UKOCAdIP.
CumMMeTpust B IPOCTPAHCTBE:
CUMMETPHS OTHOCUTEIILHO TOYKH,

51 MPAMOM, MIIOCKOCTH. DJIEMEHTBI 18.03 bubnunoreka LIOK
CHUMMETPHH B IUPaAMUIaX, o https://m.edsoo.ru/b9e777d9
napajuieNienuneaax, NpaBuibHbIX
MHOTOTpaHHUKAX
Brranciaenune 31eMEHTOB Bu6 110K

noIMOTEeKa

52 MHOTOTI'PaHHUKOB: PEOpa, IUaroHaju, 20.03.

p peopd, 4 https://m.edsoo.ru/6cdbecef
yTJIIBI
[Tnomane 60KOBOI MOBEPXHOCTH H
ITOJTHOW ITOBEPXHOCTH MPSAMOM
53 IIPU3MBI, IUIOMIAgb OCHOBAHUIA 03.04 bubmorexa LIOK

P ’ . ’ o https://m.eds00.ru/37d84157
TeopeMa 0 OOKOBOW MOBEPXHOCTH
IIPSAMOY TIPU3MBI
[Tmomaae 60KOBOI MOBEPXHOCTH H

54 ITOBEPXHOCTHU MTPaBUIIbHON MUPAMHUIBI, 08.04 bu6muoreka [JOK
TeopeMa O IUIOMAa OOKOBOM . https://m.edso00.ru/5603e30b
IIOBEPXHOCTU YCECUEHHON MTUPAMUIBI
KourposabHas pa6ora Ne3 mo teme b

55 p p 10.04. nonmmoreka [IOK

"MHoOrorpaHHuKku"

https://m.edsoo.ru/a95f5c04
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bubnunorexa LIOK

e 15.04.
56 Tomarue 06 0bneme https://m.edso0.ru/7ad0020b
. bu6nmorexa [IOK
17.04.
S7 OOLEM mupamm et https://m.edso0.ru/235171b3
N bu6nmmoreka [IOK
22.04.
58 O6LEM mupamm ! https://m.edsoo.ru/f47dfefd
N bubnuoreka [{OK
24.04.
59 O6LEM mupamm eI https://m.edso0.ru/79¢10312
. bubnnorexa [JOK
29.04.
60 OOLEM mipamu b1 https://m.edsoo.ru/2faadc3f
. bubnnorexa [JOK
1 06.05.
6 OOLEM mpusMbI https://m.edso0.ru/79853608
" bubmuoreka [IOK
13.05.
62 OOBEM MpH3MEL https://m.edsoo.ru/1e053890
" bubnuoreka [JOK
15.05.
63 OOBEM MpH3MEL https://m.edso0.ru/482d3f51
64 KonTtpouabnas padora Ned o reme 20.05 bubmmnoreka HOK
"O0bEMBI MHOTOIPAHHUKOB" o https://m.eds00.ru/28a6573c
[ToBTOpenue, 06001IEHNE
65 cucreMaru3anus 3HaHud. [TocTpoeHne 22.05 bubnmorexa LOK
_ ' P e https://m.eds00.ru/098bedad
CCYCHU B MHOTOTPAHHHUKE
[ToBTOpeHme, 0600IIEHNE
cucTeMaTHu3anus 3HaHuH. Beruncienne
66 pPacCTOSAHUMN: MEXKIY ABYMSI TOUKAMU, bubnuotexa [JOK
OT TOYKH JI0 MPSIMO, OT TOYKH J10 https://m.edsoo.ru/f7792ba9
MIJIOCKOCTH, MEXK]TY
CKPEIIMBAIOIIUMUCS TIPSIMBIMHU
67 HNToroBasi KOHTpoJibHasi padoTa bubmmorexa LIOK

https://m.edsoo.ru/b9146bc0
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68

[ToBTopenue, 0600ICHNE
cucTeMaTu3auus 3HaHuil. Beraucienue
YIJIOB: MEXKY CKPELIMBAOIIMHUCS
HPSMBIMHU, MKy TIPSIMOH U
IUIOCKOCTBIO, IBYIPAHHBIX YTJIOB,
YIJIOB MEX/Y TNIOCKOCTSIMH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

bubnunorexa LIOK
https://m.edsoo.ru/56765e8b
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
ara nudpoBbie
Nen/m Tema ypoka Konrpoabubie IIpakTuueckue A p
Bcero u3yuyeHusi odpa3zoBaTejbHbIE
padoTshI padoThI
pecypchl
Cdepa u map: ueHTp, paauyc,
1 MaMeTp; IUIOMAah HOBEPXHOCTH 1 05.09.2024 Bubmrorexa IIOK
P, P R https://m.eds00.ru/0341bc2b
chepsl
B3anmHoe pacnionokenue cepsl U
bubnunoreka LIOK
2 IJIOCKOCTH, KacaTelbHas IJIOCKOCTh 1 12.09.
https://m.edsoo.ru/bed12a43
K cepe; momanb chepbl

3 Nzobpaxenue cdepsl, mapa Ha 1 19.09. bubmuoreka [IOK
miockocT. CedeHus mapa https://m.edsoo.ru/bc15f7f2
Hunuaagpudeckast TOBEPXHOCTb, 26.09.

4 00pa3yromue MUINHIPUIECKOM 1 bubnnorexa [JOK
MMOBEPXHOCTH, OCh LWJIMHIPUYECKOMN https://m.edso0.ru/6054b8c1
MMOBEPXHOCTH
[unuaap: ocHOBaHUS U OOKOBast

5 MOBEPXHOCTh, 00pa3yromas 1 OCh; 1 03.10 bubnunorexa LIOK
MJI01A b OOKOBOM U MOJHOM A https://m.eds00.ru/188f6216
MMOBEPXHOCTH
N3ob6parkenne nuimHapa HA 10.10.

IJIOCKOCTH. Pa3BépTka uimHApa.
6 Ceuenust MIMHIPA (TUTOCKOCTHIO 1 bubnnorexa [JOK
. P ’ https://m.eds00.ru/016e25eb
napauieIbHON WIN
MEePIEHANKYIISIPHON OCH IMJIMH]IPA)
17.10. bubnunoreka LIOK
7 Konnueckasi moBepXHOCT, 1 nosmoteka I

https://m.edso0.ru/c94ba09b
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00pa3yrolne KOHMIEeCKOM
MIOBEPXHOCTH, OCh U BEPIIHHA
KOHHYECKOW TTOBEPXHOCTH

Konyc: ocHOBaHue u BepIMHa,

bubnunoreka LIOK
8 0 ; 24.10.
0 pasyff)ma;l 51 ch’ IUIOIIAh https://m.edso0.ru/897dd3b2
OOKOBOH U MOJHON IOBEPXHOCTH
VYceu€HHbIil KOHYC: 00pa3 e u
9 BBICOTA; OCHOBaIi,I/ISI u goxzfi 07.11 bubmorexa [JOK
’ o https://m.eds00.ru/1468hab3
MTOBEPXHOCTh
N300paxeHne KoHyca Ha MIOCKOCTH. 14.11.
Pa3Béprka konyca. CeueHus KoHyca
10 (TUTOCKOCTHI0, MapajuIeIbHON bubmorexa HOK
> 18P https://m.edsoo.ru/Obdelbe8
OCHOBaHHUIO, U TUIOCKOCTHIO,
MPOXOJAIIEH Yepe3 BEPIINHY)

1 KombOunanus ten BparieHus u 21.11. bubnmorexa LIOK
MHOT'OI'PAHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHHuK, OUCaHHBIN OKOJIO 28.11.

12 cdepsl; cdepa, BMcaHHas B bubmuoreka [IOK
MHOTOTPaHHUK WJIH B TEJO https://m.edso0.ru/0b136158
BpalleHus

13 [ToursTue 06 06BEMe. OCHOBHEIS 05.12 but6mmorekxa [IOK
CBOWCTBA 00BEMOB TeI o https://m.eds00.ru/26a03fb7

) 12.12. bubnunorexa LIOK
14 06 ,
DEM HIIHHAPA, KOHyCa https://m.eds00.ru/5513d87b
) 19.12. but6mmorekxa [IOK
15 06
BEM LLapa H IOk Cheps! https://m.edsoo.ru/d189bde2
16 Kontpoabnas padora Nel no 26.12. bubnuoreka [JOK

TemaM ""Tesna Bpamenus' u

https://m.edsoo.ru/810cfleb
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"Oo0nembI Tea"

[TonoGHbIe Tena B MPOCTPAHCTBE.
COOTHOIIIEHUS MEXKTY TUIOIIAISIMU

bub6nmoreka [IOK

17 09.01.2025
MOBEPXHOCTEH, 00bEMaMuU https://m.edsoo.ru/4a33a8ab
MOJ00HBIX TS

18 BekTop Ha MJI0CKOCTH U B 16.01. bubmuorexa [IOK
MIPOCTPaHCTBE https://m.edsoo.ru/5caefclb

19 CroxeHHe ¥ BBIYMTAHUE BEKTOPOB 23.01. bubmorexa HOK

P https://m.edsoo.ru/23f4f089

20 YMHOKEHHE BEKTOpa Ha YHCIIO0 30.01. bubmorexa HOK

P https://m.edsoo.ru/dee379eb
Paznoxenune BekToOpa o Tpém
21 HEKOMILIAHAPHBIM BEKTOPaM 06.02 bubmorexa [JOK
P paM. o https://m.edsoo.ru/a28fd74e
[IpaBuio nmapamenenumnena
Pemienune 3amad, CBSI3aHHBIX C 13.02.
22 MPUMEHEHUEM MTPABUIl ACUCTBUH C bbmmorexa [IOK
P P A https://m.edsoo.ru/5a827900
BEKTOpaMHU
[IpssmoyronbpHas cucTeMa KOOpAUHAT 20.02.

93 B npoctpancTBe. Koopauuars! bubmmnoreka HOK
BekTopa. [Ipocreimme 3anaun B https://m.edsoo.ru/d3alfe30
KOOpJMHATAX

24 VYron mexay BekTopamu. CKaIsipHOE 27.02. bubnuotexa [JOK
IIPOU3BEJICHNE BEKTOPOB https://m.edsoo.ru/48db7058

o5 Boruncnenue yrioB Mexy 06.03 bubnuorexa [IOK
IPSMBIMH | TIOCKOCTSIMH o https://m.edso0.ru/725¢effc4
KoopanHaTHO-BEKTOPHEBIA METO 13.03.

P P but6mmoreka [IOK

26 IIPU PELIEHUU T€OMETPUUYECKUX

3aaad

https://m.edsoo.ru/8efbe78e
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KonTposbHas padora Ne2 no reme 20.03.
27 "BeKkTOpbI H KOOPAHMHATHI B 1 bromorexa LIOK
" https://m.edsoo.ru/77c22fc5
NMPOCTPAaHCTBE
[ToBTOpeHue, 0600IICHNE 1

28 cucremaTusais 3Hanuii. OCHOBHBIC 1 03.04. bubnuorexa [{OK
burypsl, GpaxTsl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TJIAaHUMETPUH
[ToBTOpeHnue, 0600IICHNE 1 10.04.

29 cucremaTu3aius 3Hanuii. OCHOBHBIC 1 bubmuoreka [IOK
burypsl, GpaxTsl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHUMETPHH
[ToBTOpEHME, 0000IICHUE 1 17.04.
cUCTEMAaTH3aINA 3HaHUH. 3amaun bu6nmorexa LIOK

30 1
IJITAHUMETPUU U METOJIBI UX https://m.edsoo.ru/7491efe0
pelIeHus

24.04. bubnuoreka [{OK

31 HroroBasi kKoHTpoOJIbHAsI padoTa 1 https://m.e dSO(])_.[I‘U 14dffdag7
[ToBTOpenue, o6o0IIeHNE 1

39 cHUCTeMaTH3aIlys 3HaHWi. 3a/1aun 1 15 05, bubnuoreka [{OK
MJIAHUMETPUU U METOJIBI UX https://m.edsoo.ru/74b2ad91
pelIeHus
[ToBTOpenue, 06001IEeHNE U

33 crucremaTu3anus 3Hanui. OCHOBHBIC 1 22.05. bubmuoreka [{OK
burypsl, pakTel, TEOPEMBI Kypca https://m.edsoo.ru/ec24dfc2
CTEPEeOMETPUHN

34 [ToBTOpeHnue, 0600IICHNE 1 1 bubnunoreka LIOK
CUCTEMAaTHU3alMS 3HAHU N https://m.edsoo.ru/f465d10e

OBUIEE KOJIMYECTBO YACOB I10 34

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

10 KIIACC
Koxn .
IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThl 0CBOCHHS OCHOBHOM
NPOBePsIeMOro .
o0pa3oBaTe/IbHON NPOrPaMMbI CpeHero o01ero 00pasoBanus
pe3yJbTarta
7 I'eomerpus
7.1 OnepupoBarh NOHATUSAMU: TOUKA, IPAMasi, INIOCKOCTb
25 [IpuMeHATh aKCHUOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX IIPU PELICHUU
' reOMETPUUYECKUX 3a7a4
- OnepupoBaTh MNOHATUSAMH: HapalIeIbHOCTh M MEPHEHAUKYIIPHOCTh
' IPSIMBIX U IJIOCKOCTEN
-4 KnaccuuuupoBaTh B3auMHOE pacloyioXEHUE MPSIMBIX M IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: ABYTPAHHBIN Yrojl, TpaHH JBYTPAHHOTO YTJIa,
7.5 peOpo ABYrpaHHOIO yria, JMHEWHBIH yroil ABYTPaHHOIO yIJia, FpaaycHas
Mepa JIBYTPaHHOT'O yria
5 OnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BBIMYKJIBIH U HEBBITYKJIBII
' MHOT'OTPaHHUK, 3JIEMEHTHI MHOTOTPaHHMKA, TPaBUJIBHBI MHOTOTPAaHHUK
-4 Pacnio3HaBaTh OCHOBHBIE BHUJABl MHOTOTPAaHHUKOB (MHMpamMuia, MpU3Ma,
' MPSIMOYTOJIbHBIN Mapasuienenunesn, Kyo)
KnaccudunupoBaTb ~ MHOTOIpaHHMKH, BBIOMpass  OCHOBaHHS  JUis
- Kiaccupukauud  (BBIMYKJIBIE W HEBBINYKJIble  MHOTOTPAHHUKH,
' IIpaBWIbHBIE MHOTOTPAaHHHUKH, TIpSMBIE M  HAKJIOHHBIE IPU3MBIL,
TapajuIeTICTUTIC b )
29 OnepupoBatb MOHSATUSMU: ceKymas MJIOCKOCT, ceveHue
' MHOTOT'PaHHUKOB
210 OOBACHATH  NPUHIMIIBI  TOCTPOCHUS  CEYEHUH  MHOTOIPAaHHHKOB,
' UCIOJb3Ysl METOJ CIIEJ0B
Ctpouth cedyeHUs MHOTOTPAHHUKOB METOAOM CJEIOB, BBINOIHATh
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX QHUTYD:

BHJI CBEpPXY, COOKY, CHU3Y




7.12

Pemate 3aaun Ha HaAXOXACHUE TE€OMETPUUCCKUX BEIIMUMH IO 0Opas3iaM
WU alNrOpUTMaM, MPUMEHSSI W3BECTHBIE AHAIMTHUYECKHUE METOAbl MpHU
pELICHUM CTaHJIAPTHBIX MAaTeMaTHYECKUX 3ajlad Ha BBIYUCIICHUE
pacCTOSTHUM MEXIYy JBYMsI TOYKaMM, OT TOUKH JIO MPSMOM, OT TOUYKHU 0

IIJIOCKOCTH, MEXKAY CKPCIIUBAOIIUMHACA ITPAMBIMHA

7.13

Pemare 3a1aun Ha HaX0XJIEHHE F'€OMETPHUUECKUX BEIMUYUH 110 0Opa3nam
WY aIrOpUTMaM, INPUMEHSAsS W3BECTHBIE AHAIMTHUYECKUE METOABI IPHU
pEeUICHUU CTaHIAPTHBIX MATEMAaTHYECKUX 3a1ad Ha BBIYHUCICHUE YIJIOB
MEXKIy CKPEILIMBAIOIKUMHUCI IPSIMBIMH, MEXAY NPAMOA U IUIOCKOCTHIO,

MCKAY IJIOCKOCTAMU, IBYI'DAHHBIX YI'JIOB

7.14

7.15

Beruucisate 00bEMBI M IUIONIIAJIM  TIOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, mupamMuaa) ¢ MpUMEHEHUEM (GOPMYJI, BEIYUCIISTH COOTHOIICHUS
MEXIY IUIOIIASIMHU MMOBEPXHOCTEH, o0BéMaMu MOJOOHBIX

MHOI'OrpaHHUKOB

OnepupoBaTh MOHATUSIMH: CUMMETPHsSI B IMPOCTPAHCTBE, LEHTP, OCh U

IIOCKOCTb CUMMCETPHHU, ICHTP, OCh U IINIOCKOCTb CUMMCTPHH (I)I/Il"prI

7.16

7.17

7.18

W3Bnekarb, mpeoOpa3oBbIBaTH M HHTEPNPETHPOBATH HHPOpPMAIUIO O
MIPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (PUrypax, MpPEACTaBICHHYI Ha
YepTekKax U pUCYHKax

[IpumensTs reomerpuueckue (BaxkThl AJI PELIEHUS CTEPEOMETPUUYECKUX
3a/a4, MPEANONarallluX HECKOJIbKO WIaroB pPELICHUs, €CIA YCIOBHUS
MIPUMEHEHHUS 3a/1aHbl B IBHOU (hopMe

[IpuMeHATH mpocTEWIIME NPOrpaMMHBIE CpPEICTBA M DIEKTPOHHO-

KOMMYHHUKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUU CTCPCOMCTPUICCKUX 3a1a1

7.19

7.20

HpI/IBOI[I/ITL MNPpUMEPBI MATCMATHYCCKUX 3aKOHOMepHOCTCf/'I B IIpUpoJAc u

JKU3HH, paCliO3HABATh IIPOABJICHUEC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

[IpuMeHsTh NOTydYeHHbIE 3HAHUS Ha MIPaKTHKE: aHAIU3UPOBATh PeaIbHbIE
CUTyalluu W MPHUMEHATh HU3YYEHHBIE IIOHATHS B IIPOLIECCE IIOMCKa
penieHus MaTeMaTHYECKH chopMyIHpOBaHHON po0GJIEeMBI,
MOJIETUPOBATh PEAbHBIE CUTyallMM Ha SI3bIKE T€OMETPUH, HCCIIEN0BATH
MIOCTPOCHHBIE MOJIEIHN C HCIOJIb30BAaHUEM TI'€OMETPUYECKUX TMOHATHUN U
TEopeM, armapara aireopsl, pemaTh MPaKTHYECKUe 3a7aui, CBA3aHHBIE C

HaXOXIACHUEM I'COMETPHUICCKUX BEINYNH




11 KIIACC

Kon IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NPOBePsIEMOro .
00pa3oBaTe/IbHO NMPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBaTh NOHATUSIMU: UIMHIPUYECKAs TOBEPXHOCTh, 00pa3yromye
6.1 WIMHAPUYECKOW TMOBEPXHOCTH, LIMIMHIpP, KOHUYECKas IMOBEPXHOCTb,
' oOpa3yromue KOHMYECKOH  IMOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaieHus (LUINHAP, KOHYC, cdepa u map)
6.3 OOBSICHITH CIIOCOOBI MOTyYEHUS Tell BpallleHUs
6.4 KiaccudumupoBarh B3aUMHOE PacmoioKeHHE cPephl U TIOCKOCTH
OnepupoBaTh MOHSATUSIMU: IIAPOBOW CETMEHT, OCHOBAaHUE CErMEHTa,
6.5 BBICOTAa CETMEHTA, IIAPOBOW CIIOW, OCHOBAHHE IIAPOBOTO CIIOSI, BHICOTA
[IApOBOTO CJI0S, IIIAPOBOM CEKTOP
6.6 Bbruncnsate 00bEMBI M MIIOIMIAAM TOBEPXHOCTEW TeN BpaIlCHHS,
' TE€OMETPHUYECKUX TEJI C PUMEHEHUEM (HOopMyIT
OnepupoBaTh MOHATHSIMH: MHOTOTPaHHHK, BIHCaHHBIM B cdepy u
6.7 OINMCAHHBII 0KOJIO cdepbl, cepa, BIUCAHHAS B MHOIMOTPAHHUK WIN TEJI0
BpallleHus
68 BbMHCHSATE COOTHONICHHS MEXIy IUIOMIAIIMHU TOBEPXHOCTEH W
' 00BbEMaMHU TOJOOHBIX TEIT
6.9 N300paxkaTh n3ydaemble QUTYpBI OT PYKH M C MPUMEHEHHUEM MPOCTHIX
' 4epTEKHBIX UHCTPYMEHTOB
BeIMonHATE (BBIHOCHBIC) IUIOCKHE YEPTEXKU U3 PUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BHI CBEpPXY, COOKYy, CHH3Y; CTPOUTHh CEUCHHsS Tl
BpalleHus
W3Brekatb, MHTEPIPETUPOBATH M TPe0OpPa3OBLIBATh WH(GOPMAIIUIO O
6.11 MIPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NPEICTaBICHHYIO Ha
YepTekax U pUCyHKax
[TpumeHsTh TeoMeTpuUYecKrue (PaKThI AJSl PEHICHUS CTEPEOMETPUUCCKIX
6.12 3aj1a4, MPEIIONaraloliX HECKOJIbKO [IarOB PEIICHUS, C€CITU YCIOBHS
MPUMEHEHHUS 3aJlaHbl B ABHOU (hopme
6.13 OrnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE




6.14

BreimonaaTh ,Z[GﬁCTBHSI CJIOKCHUSA BCKTOPOB, BBIYUTAHHWSA BCKTOPOB H
YMHOKCHHA BCKTOpa Ha YHCIIO, OGT:SICHSITB, KakKMMH CBOMCTBaMU OHH

o0J1amaroT

6.15

HpI/IMeHHTB IIPpaBUJIO MapaJlICICIUIIcaa Mpu CI0XKECHUHU BEKTOPOB

6.16

OHCpHpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAHWHATBEI B ITPOCTPAHCTBE,
BEKTOpP, MOAYJIb BEKTOpa, paB€HCTBO BCKTOPOB, KOOPAHWHATBI BCKTOpPA,
yroa MCExKAy  BCKTOpaMu, CKaJIIpHOC  MNPOU3BCACHHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoauth cyMMy BEKTOpOB W IIPOM3BENECHUE BEKTOpa Ha YMCIO, yroi
MEXJly BEKTOpaMH, CKaJIIpHOE IIPOU3BE/ICHUE, PACKIAIbIBaTh BEKTOP 110

ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

3a,HaBaTB IIJIOCKOCTh YPABHCHHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

6.20

Pemats HpOCTCﬁIHHG TCOMCTPHUUCCKUE 3aJa4d Ha JIPHUMCHCHHUC

BCKTOPHO-KOOPAWMHATHOI'O ME€TOa

Pemars 3aJadd Ha A0Ka3aTCJIbCTBO MATCMATHYCCKHX OTHOIICHUH H
HaXO0XIACHUC I'COMCTPUYCCKHUX BCIUMYHUH II0 06pa3uaM HJIK aJITOPUTMaMm,
IMPUMCHAA HN3BCCTHBIC MCTOBI npu pelICHUA CTaHAAPTHBIX

MaTeMaTHYCCKUX 3aJa4

6.21

[IpuMeHATh mpocTEeHIIME NPOrpPAMMHBIE CPEICTBA M DIEKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTEMBI IIPU PCHICHUN CTCPCOMETPUUCCKHUX 3a/1a4

6.22

IIpuBOAUTE NMpUMEPBHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U

JKU3HHU, paCllO3HABATDh IIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[TpuMeHsTh TOJIydeHHbIE 3HAHHUA Ha IpaKTHKE: aHaJIU3UpOBaTh
peasibHble CUTYyallUd U TPUMEHSATh H3y4YEHHbIE TOHATHSA B IIpoOIEcce
MONUCKAa pELIeHUs MaTeMaTU4ecKu C(HOpMYIUPOBAHHON MpoOIeMBl,
MOJIEJIMPOBaTh pealibHble CUTYAllMd Ha S3bIKE T'€OMETPUHU, HCCIIEI0BATh
IIOCTPOECHHBIE MOJENIN C UCIOJIb30BAHUEM T'€OMETPUYECKUX IMOHATHH U
TeopeM, amnmnapara anreOpsl, pemaTrh NPakTUYeCKUe 3a1a4l, CBSI3aHHBIE C

HaXO0XIACHUEM I'COMCTPHICCKUX BEIINYNH




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 CIIEICTBUSA 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 CTOPOHAMH, YyroJl MEXIy TMpsAMBIMH B IPOCTPAHCTBE.
[TapanmiensHOCTh MIOCKOCTEH: MapauleNbHbIe MJIOCKOCTH, CBOWCTBA MapaliebHbIX
iockoctei. Ilpocreiiimme mpocTpaHCTBEHHBIE (GUTYphl HA TUIOCKOCTH: TETpa’p,

Ky'6, mapajiCJaCIumIiCa, IoOCTpOCHUEC ceueHH i

7.3

7.4

[lepneHUKYISIPHOCTE NPSAMOM M IUIOCKOCTH: NEPHEHAMKYJSAPHBIE IPSAMBIE 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,
JBYTPAHHBI yrOJI, JIMHEHHBIM Yroa JAByrpaHHoro yrina. IlepneHaukynsp u
HAKJIOHHBIC: PACCTOSHHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHHUE OT IPSIMOM 10
IUIOCKOCTH, MPOEKIMsI (PUTyphl Ha IUIOCKOCTh. [lepneHAuKYIsIpHOCTh MIIOCKOCTEH:
NPU3HAK  [EPIEHIUKYISAPHOCTH  ABYX  Iulockocted. Teopema o  Tpéx
NEePHEHIUKYIISIPAX

[loHsiTHE MHOTOIpPAaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHWKA, BBIITYKJbIE H
HEBBIIIYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKAa MHororpaHHuka. I[Ipusma: n-yroibHas
npu3Ma, TpaHU M OCHOBAaHMS MPU3MBI, IpsAMas U HAKJIOHHas MpPU3MbI, OOKOBas U
IIOJIHAs TOBEPXHOCTH Npu3Msbl. [lapaienenumnen, NpsMOyroibHbINA MapayIesIeIUIIe]]
u ero corctsa. [Iupamuaa: N-yrosgpHas nupamuia, TpaHd U OCHOBaHUE MMHUPAMU/IBI,
OOKOBas M IMOJIHAS MOBEPXHOCTh NMUPAMHUIBI, IPABUIbHAS M yCEUEHHAS MUPaMUA.
OneMeHTsl NpuU3Mbl W nHUpamMuzbl. lIpaBHibHBIE MHOTOTPaHHUKH: IIOHATHE
[IPaBUJIBHOIO MHOIOIPaHHUKA, IIPaBWIbHAs IpU3Ma M IPaBWIbHAS IUPaMHUIA,

IpaBUJIbHAS TPEYrojbHas MUpamMuaa U IpaBUIbHBINA TeTpadip, KyO. Ilpencrasnenue




7.5

7.6

1.7

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

IMPU3MBbI 1 TUPAMUBI

CuMmMeTpuss B IPOCTPAHCTBE: CHUMMETPHUSI OTHOCUTEJIIBHO TOYKH, IPSIMOM,
IUIOCKOCTH. DJIEMEHTBI CHMMETPUH B MMUPAMUJIAX, NapaUICICIUIIEIaX, TPABUIbHBIX

MHOTI'OIrpaHHHUKax

Brruucnenue 31eMEHTOB MHOTOTPAaHHHMKOB: pEOpa, nuaroHanu, yriel. [lnomans
OOKOBOM IOBEPXHOCTH U IOJHOMH IIOBEPXHOCTH THPSAMONM IpPU3MBI, IUIOLIA/b
OCHOBaHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTHU MPsMOH mpu3Mbl. [Tnomans 6oxkoBoi
IIOBEPXHOCTH M IIOBEPXHOCTH IPABWIBHOM MNUpaMHIbI, TeOpeMa O IUIOLIaau

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

[TomoOHbIe Tena B mpocTpancTBe. COOTHOIICHUS MEXK/TY IUIONIAIIMU TIOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TENI

11 KIIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COIePKAHUS

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. YCEUYEHHBIN KOHYC: oOpasylouiue u

BbICOTA, OCHOBAaHUA 1 OokoBas 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. MHOTOTPAaHHUK, OTMHCAHHBIN

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

6.6

[Tonstne 00 oO0béMe. OcHOBHBIE cBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
NpSIMOYTOJIBHOTO Tapajienenuneaa u ciaeactBust w3 He€. OOBEM IMIUHIpA,

konyca. O0bEM mapa u rionaab chepsl

6.7

[Tomobuple Tema B mpocTtpaHcTBe. COOTHONICHHS  MEXIy  IUIOIMIASIMU

MMOBEPXHOCTEH, 00bEMaMH MMOJOOHBIX TEI




6.8

Ceuenust nunuHApa (MapajuleIbHO U NEPIEHIUKYJISIPHO OCH), CEUEHUS KOHYca

(mapanienbHOE OCHOBAHUIO U MPOXO/SIIEE YEpPE3 BEPILIMHY), CEUCHUS L1apa

6.9

6.10

Bexktop Ha miockocty W B mpocTpaHcTBe. CIIOKEHHE U BBIUMTAHUE BEKTOPOB.
YMHO)€eHue BekTopa Ha uucio. Pas3noxeHune BeKTOpa Mo TPEM HEKOMIUIAHAPHBIM
BekTopaMm. IlpaBuno mnapamienenunena. PemeHune 3amad, CBA3aHHBIX €

MIPUMEHEHHUEM MPaBIII JCHCTBUI C BEKTOpaMU

[IpssMoyronbHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTtsl BekToOpa.
[Ipocreitimne 3agaun B KOOpAWMHATaX. YToi Mexay BekTopamu. CkaisipHoe
IMPOU3BCACHUC BCKTOPOB. Breraucnenune YrJIOB MCXKAY HNPAMBIMUA M INIOCKOCTAMM.

KOOp,I[I/IHaTHO'BCKTOpHHﬁ MCTO/J IIPU pCIICHUU I'COMCTPHYCCKUX 3a1a4




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

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaAM OCBOEHUS
OCHOBHOI 00pa30BaTeIbHON MPOrpaMMBbI CPeIHEro 001ero 00pa3oBaHus

Bnagenue mMeronaMu J0Ka3aTeNbCTB, AITOPUTMAMM PELICHUS 33]a4; YMEHUE
¢dbopMyIMpOBaTE U ONEPUPOBATH IOHATHUAMU: OIpENEIEeHUe, aKcuoma,
Teopema, CIJIEJCTBUE, CBOMCTBO, IMpPHU3HAK, JOKAa3aTEIbCTBO, PAaBHOCUJIbHbBIE
(GopMyIMpPOBKHM; MNPUMEHATh MX; yMeHHe (opMyaupoBaTb oOpaTHOEe U
IIPOTUBOIOJIOKHOE YTBEP)KICHHUE, MPUBOJIUTH NMPUMEPHI M KOHTPIPUMEPHI,
HCII0JIb30BATh METOJ MaTeMaTHYECKON UHIYKIIWY; IIPOBOJIUTH
JI0Ka3aTeJIbHBIE PACCYXKJIEHUS NPU PEILIEHUH 3a/lad, OLEHUBATh JIOTHYECKYIO
IIPaBWIBHOCTb PACCYKIECHUIN; YMEHHE ONEPUPOBAThH IMOHATUSAMU: MHOXKECTBO,
[IOJIMHOKECTBO, OINEpallMy HaJ MHOYKECTBAMH; YMEHHE HCIOJIb30BaTh
TEOPETUKO-MHOXECTBEHHBIN amnmnapaT AJis ONMCAHUS PEAJIbHBIX MPOLIECCOB U
SBJIGHUA M TpU pEHIeHWH 337ad, B TOM 4YHUCIE M3 JPYIHX Y4eOHBIX
MIPEIMETOB; YMEHUE ONepUpOBaTh MOHATUAMMU: Tpad, CBA3HBIN rpad, nepeso,
LUKJI, Trpad Ha IJIOCKOCTH; YMEHHE 3aJaBaTh M ONUCHIBATH TIpadbl

Pa3IMIHbIMU CHOCO6aMI/I; HCIIOJB30BaTh l"pa(i)LI IpUu pCHICHUUN 3aJ1a4

YMenue onepupoBaTh MNOHATHAMHM: HATypalbHOE YHCIO, IEJIOE YHUCIIO,
CTENEHb C IEJIbIM MOKa3aTelieM, KOPEHb HAaTypajJbHOM CTENEHHU, CTENEHb C
palMOHAIbHBIM II0KA3aTeNeM, CTENEHb C JEHCTBUTEIBHBIM IIOKA3aTENIEM,
norapuM 4Hcia, CUHYC, KOCUHYC ¥ TaHT€HC MPOU3BOJIBHOTO YHCIA, OCTATOK
[0 MOJYJIO, PAllMOHAJIBHOE YHCIO, UPPALMOHAIBHOE YHUCIIO, MHOYKECTBA
HaTypaJIbHBIX, LEJBIX, PALUOHAIBHBIX, JCHCTBUTENIBHBIX UHCEN;, YMEHUE
WCIOJIb30BaTh MPHU3HAKU [JEIUMOCTH, HAWUMEHbIIUN OOMIMI JenuTenb u
HauMeHbllee olliee KpaTHOE, aaropuT™M EBKiIMIa NpH pelieHud 3ajaad;
3HAKOMCTBO C Pa3IMYHBIMU MO3UIIMOHHBIMU CUCTEMAaMH CUUCIICHUS;, YMEHUE
BBIMOJIHATE BBIYMCICHHWE 3HAUEHHH U TpeoOpa3oBaHMs BBIPAXKEHHUH CO
CTeMEeHsMH M Jorapudmamu, MpeoOpa3oBaHusl APOOHO-pAIMOHATIBHBIX
BBIDKEHUI; YMEHHE ONEpUPOBATh MOHATHUAMU: IOCIEA0BATENbHOCTD,
apupMeTHyecKas IMPOrpeccHs, T'€OMETpHUYEcKass IMPOorpeccHs, OECKOHEUHO

yOBIBaroIIas reoMeTpHYecKast IIporpeccusi; yYMEHHE 3a/1aBaTh




MOCJIeIOBATEILHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYpPEHTHBIX (GOpMYyII;
YMEHUE ONEPUPOBATH MOHATHUSMU: KOMIUIEKCHOE YHUCIO, COMPSKEHHBIC
KOMIUICKCHBIE YHCJIa, MOAYJIb M apryMEHT KOMIUIEKCHOrO uucia, (Gopma
3alUCU  KOMIUIEKCHBIX 4HCell (reoMeTpuYeckasi, TPUTOHOMETpUYECKas u
anreOpanveckas); yYMETb MPOMU3BOAUTH apU(PMETHUYECCKUE JIEUCTBHS C
KOMIUIEKCHBIMM ~ YHCJIAaMHM;  NPUBOJUTH  TMPUMEPHl  HUCIOJIb30BaAHUSA
KOMIUIEKCHBIX 4YHCEJ; ONEpPUpOBaTh IMOHATHUSMU: MaTpuua 2x2 u 3X3,

OIIPCACIIUTECIIb MATPHUILIbI, FCOMeTpI/I‘-IeCKI/Iﬁ CMBICJT OIIPCACIIUTECIIA

YMeHue onepupoBarh IOHATUAMM: palUOHAIbHBIC, HWPPALMOHAJIBHBIC,
[OKa3aTejabHble, CTENEHHble, Jiorapu(MUUYECKUe, TPUTOHOMETPUUYECKUE
YPaBHEHUSI U HEPABEHCTBA, UX CHCTEMbI; YMEHHE ONEPUPOBATH IOHATUSAMU:
TOX/ECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHue, YpaBHEHHE, HEPaBEHCTBO,
CUCTEMa YPaBHEHHUN U HEPAaBEHCTB, PABHOCWJIBHOCTb YPAaBHEHH, HEPABEHCTB
U CUCTEM; YMEHHUE pellaTh ypaBHEHMS, HEPABEHCTBA U CUCTEMBI C IIOMOLIBIO
pa3IMYHBIX HPUEMOB; pEIIATh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C
[apaMeTpoM; IMPUMEHATb YPAaBHCHHUSA, HEPABEHCTBA, WX CHUCTEMBI I
pelleHrs MaTeMaTH4eCKUX 3a/1ad U 3ajjad U3 Pa3JInyHbIX o0lacTell HayKu U

peanbHON KU3HU

YMeHue onepupoBaTb HOHATHAMM:  (QYHKLIUSA, YETHOCTh  (PYHKIUH,
NEePUOJUYHOCTh (QYHKIUH, OTPAaHMYEHHOCTh (YHKIMH, MOHOTOHHOCTh
GyHKIMH, SKCTpeMyM (QYHKUMH, HauOojblllee W HaWMEHbIEe 3HAaYEeHUs
(YHKIIMM Ha TPOMEXKYTKE, HempepblBHAs (PYHKLHSA, aCUMNOTOTHI I'paduxa
¢byHKIMHU, TepBas M BTOpas NPOU3BOAHAA (DYHKIMM, T'€OMETPUUYECKHH Hu
¢u3nyeckuii  CMBICI  TPOU3BOJHOW, MepBooOpa3Hasi, OMPECIIEHHBIH
UHTETpaj; yMEHHE HaxXOJUTh AacCUMOTOTHl rpaduka (QyHKIUM; YMEHHE
BBIUUCIISATh MPOU3BOAHBIE CYMMBI, IPOU3BEIEHHUS, YaCTHOTO U KOMITO3UIIUU
(GyHKIMH, HAXOIUTh ypaBHEHHE KacaTeNbHOU K rpaduky QyHKIMM; YMEHHE
HaXOJUTh IPOU3BOJIHBIE AJIEMEHTAapHbIX (YHKUUN; yMEHUE HCIOIb30BaTh
MPOU3BOJIHYIO JJISi MCCIENOBaHUS (DYHKIUIM, HaXOIUTh HauOOJbIINE U
HauMEHbIIME 3HaueHus (QYHKIUH; CTpoUTh TpadUKH MHOTOWIEHOB C
HCIOJIb30BAaHUEM  ammapaTa MaTeMaTH4eCKOro  aHalWu3a; [PUMEHATh
MIPOU3BOJIHYIO /JISl HAXOXKACHUS HAMJTYUIIeTO0 pelIeHHs B MPUKIAIHbIX, B TOM
quciae COLHATbHO-DKOHOMMUYECKHMX M (PU3MUECKMX 3ajadax; HaXOJIUTh
Iomaan U o0BbEMBI (UIy € IOMOILIBIO HHTErpana; MPUBOAWUTH IPUMEPHI
MaTeMaTHYECKOTO MOJEIUPOBAHUS C MOMOIIBI0 U depeHIHaTbHbIX

ypaBHEHUH




YMeHune onepupoBarh MOHATHUAMH: rpaduk (QyHKIUU, oOpaTHas (QyHKIUA,
KoMNo3uuusi (QyHKUMH, JWHEHHAas (yHKOUSA, KBagpatudHas (QyHKIHS,
pauMoHanpHas (QYHKLIMSA, CTeNeHHas (yHKOUS, TPUTOHOMETPUYECKUE
¢byHkuuu, oOpaTHbIE TPUTOHOMETPUYECKHE (YHKIMH, TOKa3aTelbHas W
norapupmuyueckass (QyHKUUH; YMEHUE CTPOUTh TIpaduKU HU3YYEHHBIX
(GyHKIMH, BBIIOJIHATH MpeoOpa3oBaHus rpa@ukoB (QYHKIMH, MCIOIB30BATh
rpaduKy JUIsl U3y4eHHsI IPOLIECCOB U 3aBUCUMOCTEH, NP PELICHUN 3a/1a4 U3
Ipyrux y4eOHBIX TPEeIMETOB M 3aJad M3 pEabHOW >KU3HU; BBIPAXKAThH
(dbopMynaMu 3aBUCUMOCTH MEXAY BEIMYMHAMMU; HMCIIOJIb30BaTh CBOWMCTBA U
rpadukn  (QYHKOMA A0 pelmeHus ypaBHEHWH, HEpaBEHCTB M 3ajad C
napameTpamu; HM300pakaTb Ha KOOPIMHATHOW IIJIOCKOCTH MHOXECTBA

pELIEHUI YpaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3aJaud pa3HbIX THUIIOB (B TOM YHCJIE Ha
IPOLEHTHI, JOJIM M YacTH, Ha JABWXKEHHE, pabOTy, CTOUMOCTb TOBApPOB U
yCIyT, HAJIOTH, 334l W3 00JacTH YNpPaBICHHUS JHUYHBIMH M CEMEHHBIMH
(¢uHaHCaMH); COCTaBIATh BBIPAKEHMs, YPaBHEHUs, HEPABEHCTBA U HX
CHUCTEMBI II0 YCIIOBUIO 3aJa4M, HCCIEI0BATh IIOIYYCHHOE pELIICHUE H
OLIEHUBATh  MPaBAONOJAOOHOCTh  pE3yJabTaTOB; yYMEHHE MOJEIMPOBATH
peanbHblE CHUTyallud Ha S3bIKE MAaTEMAaTUKH; COCTaBISATH BBIPAKECHMUS,
YPaBHEHUS, HEPABEHCTBA U UX CHCTEMBI II0 YCIOBHUIO 3a/1a4d, MCCIIEIOBATh
MOCTPOEHHBIE ~ MOJEIM  C  MCIOJIB30BaHMEM  ammapata  anreOpsl,

UHTEPIPETHPOBATh NOJIYUECHHBIA pe3ybTaT

YMeHue omnepupoBaTh MOHATHUSMU: CpeaHee apupMeTHYecKoe, MeIuaHa,
HauOoJiblllee M HAaWMEHbIIIee 3HAYEHUS, pa3Max, JIUCIEPCHUs, CTaHIApTHOE
OTKJIOHEHHE YHCJIOBOTO Ha0oOpa; yMEHHE H3BIEeKaTh, WHTEPIPETHPOBATH
nH(pOpMaIUIO, TPEACTABICHHYI0 B TaOJWIAaX, Ha auUarpaMmax, rpaduxax,
OTPaXKaIoIlyl0 CBOMCTBAa pPEAIbHBIX IPOIECCOB U SIBJICHU; MPEACTaBIATh
nHpOpMaNUIO € TMOMONIBI0  TAOMWIl ®W  AWarpaMM;  HCCIIENIOBaTh
CTaTHUCTUYECKUE JaHHBbIE, B TOM 4YHCIE C MPUMEHEHHEM TpaduuecKux
METOZIOB M DJIEKTPOHHBIX CPEACTB; TpaUUYECKH HCCIEAOBATH COBMECTHBIC

Ha6J'IIO,Z[CHI/ISI C MOMOLIBIO JUarpaMm pacCcCuBaHua U JIMHEMHOMN perpeccuun

YMeHnue onepupoBaTh MOHATHUSAMU: CIy4alHBIA ONBIT U CydailHOE COOBITHE,
BEPOSATHOCTh CIYyYaHOTO COOBITHS; YMEHHE BBIYMCIATH BEPOSATHOCTH C
UCIOJIb30BaHUEM I'PahUUECKUX METOI0B; MPUMEHSTH (POPMYJIbI CIIOKEHUS U
YMHOXXEHHUSI BepoATHOCTEH, (opMynay TOIHOH BepoATHOCTH, (opMyTy

bepuynnu, komOunatopHbie (GakThl U (GOPMYIIBI; OIEHUBATH BEPOSITHOCTH




peaIbHBIX COOBITHI; yMEHUE ONEePUPOBATh MOHATUAMU: CIydailHas BEJIMYMHA,
pacnpe/ielieHne BEpOSITHOCTEH, MAaTeMaTH4eCKOe OKUIAHWE, AMUCIEPCUS U
CTaH/IapTHOE OTKJIOHEHUE CIy4aliHON BEIMYMHBI, PYHKIIMH PACIpe/IeICHUs U
IJIOTHOCTH PaBHOMEPHOTI'0, IOKA3aTENbHOIO U HOPMAJILHOTO paclpeaeieHul;
YMEHHE HCIIONIb30BaTh CBOWCTBA M3YYEHHBIX paclpeiesieHUuil A pelleHus
3aJa4; 3HAKOMCTBO C TIOHATHSAMM: 3aKOH OOJIBIIMX 4YHCEN, METOJIbI
BBHIOOPOYHBIX HCCIEAOBAHUN; yMEHHE MPHUBOJIUTL MPUMEPHI MPOSBICHUS
3aKOHA OOJIBIIMX YHCET B MPUPOJHBIX U OOLIECTBEHHBIX SIBJICHUSAX; YMEHHE
ONEpUPOBATh TMOHATUSIMU: COYETAHHE, IEPEeCTAaHOBKA, YHMCIO COYETaHUH,
YHCIIO IEPECTaHOBOK; OMHOM HbBIOTOHA; yMEHHE NPUMEHATh KOMOMHATOPHbIE
GbakTbl W pacCyKACHHs [UIS pELICHUS 3a/ady; OICHUBAThb BEPOSITHOCTH
peaJIbHbIX  COOBITHUIL; COCTaBJISATh  BEPOSITHOCTHYIO  MOJENb U

HHTCPIIPCTHUPOBATDH HOJ'Iy‘IeHHHﬁ pe3yiabTar

YMeHue  onepupoBarh  IMOHATUAMH:  TOYKa, IpsAMas,  IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YIUIA, IUIOCKMM yroJi, JBYIpPaHHBINU
yroJl, TpEXIPaHHBIM YroJjl, CKPEIIMBAIOIIMECS IpsMBIE, MapaJlICIbHOCTh U
NECPHNCHAUKYIIAPHOCTD MPAMBIX U HHOCKOCTeﬁ, yYrojia Mexay HnpsMbIMH, YIOJl
MEXIYy NPAMOU U INIOCKOCTBIO, YIOJ MEXAY IUIOCKOCTSAMHU, PACCTOSHHUE OT
TOYKH JO IINIOCKOCTH, PACCTOAHHUEC MCKAY IMPAMBIMH, PACCTOAHUC MCEKIAY
IUTOCKOCTSIMHU; YMEHHE HCII0JIb30BaTh MPHU PELICHUHU 33a]a4 U3y4YeHHbIE (DaKThI
U TCOPEMBI I[UNIAHUMETpHUH, YMCHHUC OILCHUBATL PA3MEPLI 00BEKTOB
OKPYKAaIOIIEr0 MHpA; CTPOUTH MATEMAaTUYECKUE MOJEIU C IMOMOUIBIO
TCOMCTPHUICCKUX MOHATHUA W BCJIMYHH, pelIaTb CBA3aHHBIC C HHUMHU

MPaKTUYICCKUE 3a/]aUn
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YMeHue omnepupoBaTh MOHATHAMHU: IJIOUIAAb (UTYpbl, 00BEM (UTYDHI,
MHOTOTPaHHUK, MPABWIbHBII MHOTOTPAaHHUK, CEYEHUE MHOTOTpaHHMKA, KYO,
napajiesienunes]l, npu3Ma, nupamuia, (Gpurypa U MOBEpXHOCTb BpallleHUs,
UWIMHIP, KOHYyC, mmap, cdepa, Iiomanb chepsl, IUIOMAAbr HOBEPXHOCTH
NUPaMUbl, TPU3MBI, KOHYyca, LWIMHIApPA, O0BEM Kyba, MPSIMOYTOJBHOTO
napajuiefienuneaa, upaMmuibl, MPU3MbI, [IIMHIPA, KOHYCAa, [1apa, pa3BEpPTKa
MIOBEPXHOCTH, CEYEHUs KOHyca W IWIMHJIpPA, NapajuleJIbHblE OCH WIIU
OCHOBaHUIO, CEYEHHUe Iapa, IJIOCKOCTh, Kacarowascs cgepbl, LHUIUHAPA,
KOHyca; yYMEHHE CTPOMTb CEYEHHWE MHOTOTPaHHUKA, HM300paXkaTb
MHOTOIPaHHUKH, (DUTYpbl M MOBEPXHOCTH BpAICHMs, UX CEYEHUs, B TOM
4lClie C IMOMOILIBI0 3JIEKTPOHHBIX CPEACTB; YMEHHME INPUMEHATH CBOMCTBA

reoMeTpUUYecKux (uryp, camocTosITeNbHO (OPMYIUPOBATH OIpPeACTICHUS
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u3ydaeMmblX (GUIyp, BBIIBUIAaTh THUIOTE3bl O CBOMCTBAX M IpPU3HAKaX
reoMeTpuueckux (Quryp, OOOCHOBBIBATH WM ONPOBEPraTh HX; YMEHUE
MPOBOANUTH KJIAcCU(PUKALNIO (PUTYp MO pa3lIuYHBIM MPU3HAKAM, BBIIOIHATH

HGOGXO[[I/IMBIC JOIMMOJIHUTCIIbHBIC TTIOCTPOCHUA

YMeHue  omnepupoBaTh  HOHATHSAMH:  JBH)KEHHE B  IPOCTPAHCTBE,
napajyiesIbHbli  MEepeHoC, CUMMETPUsS Ha IUIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHME MOAOOWS, TMOAOOHBIE (DUTYpBI, YMEHHUE
pacro3HaBaTh paBHblE M IMOAOOHBIE (DUIYpbl, B TOM YHCIE B IPHUPOJE,
HCKYCCTBE, ApXUTEKTYype; HCIIOIb30BaTh I€OMETPUYECKUE OTHOIICHHS IPH
pellieHUH 3a/a4; HaXOAWTh TIE€OMETPHUECKUE BEIUYMHBI (AJUHA, Yrod,
ouaab, 00bEM) MpHU pelIeHUH 3a/1ad U3 JIPYruX y4eOHBIX MPEIMETOB U U3
peanbHON KU3HU; YMEHHUE BBIYMCIATH I'€OMETPUUECKUE BEJIMYMHBI (JUIMHA,
yroj, IUiomans, OO0bEM, IUIOIAAb IMOBEPXHOCTH), HCIIONB3YS H3yYCHHBIC
¢dopMyiIbl M METOABI, B TOM 4YHCIE: IUIOINAAb I[OBEPXHOCTH MHMPaMUbI,
MPHU3MBI, KOHYCA, IIIHH/IPA, TUIOMaas chepsl; 00bEM Kyda, MPsIMOYTOJIBEHOTO
napajuienenunena, NUpaMuibl, IPU3Mbl, LWIMHApA, KOHYyca, LIapa; yYMEHUe
HaXOJUTh OTHOLIEHHE 0OBEMOB MOI0OHBIX QUTYP

YMeHne omnepupoBaTh MOHSATHSIMH: TIPSIMOYTOJibHAs CHUCTEMa KOOp/IWHAT,
BEKTOpP, KOOpAMHATBl TOYKH, KOOPAMHATBI BEKTOpa, CyMMa BEKTOPOB,
MPOU3BEJICHNE BEKTOpa Ha YHCJIO, pa3ioKeHHWe BEeKTopa 1o 0Oaswmcy,
CKaJIIpHOE TIPOM3BEIEHUE, BEKTOPHOE MPOM3BEACHUE, Yol  MEXIY
BEKTOpaMH; YMEHHE HCIOIb30BaTh BEKTOPHBIM W KOOPAMHATHBIA METOJ IS

pelICHU TCOMETPUUCCKHUX 3aJad U 3aaa4 APYyrux y‘{e6HBIX mpeaMEeTOB
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YMmenue BBI6I/IpaTB HOI[XO,[[SIH_[I/Iﬁ MeToA JIA pCHICHUSA 3aJdadr, ITOHUMAHUC
3HAYMMOCTH MATCMATUKHW B M3YUYCHHM TPHUPOAHBIX U O6HICCTB€HHBIX
IponueccoB u ﬂBJ'IeHHfI; YMCHHE pacClio3HaBaThb IIPOSABJICHUC 3aKOHOB
MAaTEeMaTUuK B HUCKYCCTBC, YMCHUC NPHUBOIUTL NPUMCPBI MATCMATHYCCKUX

OTKPBITHHA POCCUIMCKON U MUPOBOW MaT€MaTHYECKOW HayKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

IO MATEMATUKE

Kon [IpoBepsieMblii JIEMEHT COJIEPIKAHUS

1 Yucna 1 BBIYUCIICHUS

1.1 Harypanbubie u nensie yncina. [Ipu3Haku 1eIMMOCTH LEJIBIX YACEIT

192 Pannonanbsubie ynciaa. OOBIKHOBEHHBIE U IECSITUYHBIE APOOU, TPOLICHTHI,
OecKOHEUYHBIE IEpUOANYECKUE ApoOu

13 Apudmernueckuit KOpeHb HaTypajIbHOM CTereHH. J{efcTBuUs ¢

' apu(pMeTHYECKUMU KOPHAMHU HaTYpaJIbHOM CTETIEHU
14 Crenenb ¢ nenpiM nokazareiaeM. CTeneHb ¢ palMoHaIbHBIM IOKa3aTeJIeM.
' CaoiicTBa cTeneHu

15 CuHycC, KOCUHYC U TaHT'€HC YHMCIIOBOIO apryMeHTa. ApKCUHYC,
apKKOCHHYC, apKTaHT€HC YUCIOBOTO apryMEHTa

1.6 Jlorapudm uncna. JleciTuuHble U HATypaIbHbIE JTOTapu(MbI
JleiicTBUTENBHBIE Yncaa. Apu(pMETHUYECKUE OTIepaluu C

1.7 JACHUCTBUTENHHBIMU YKcIaMu. [IpuOnkEHHbIC BEIYMCIICHMSI, TPaBUIIa
OKpYTJICHUS, PUKUIKA U OLIEHKA pe3yJbTaTa BEIYUCICHUH

1.8 [IpeoOpa3zoBanme BeIpaKEHUH

1.9 KommekcHble yncna

2 VYpaBHEHUs 1 HEPABEHCTBA

2.1 [lenbie u qpoOHO-palMOHATBHBIC YPaBHEHUS

2.2 WppanroHanbHble ypaBHEHUS

2.3 TpuronoMerpruuecKkue ypaBHEHHS

2.4 [TokazaTenbHble U JOrapuPMUUECKUE YPABHEHUS

2.5 [lensie u qpoOHO-palMOHATBHBIC HEPABEHCTBA

2.6 HNppannonanpHble HEpAaBEHCTBA

2.7 [TokazaTenbHble U JOrapu(PpMUUYECKUE HEPABEHCTBA

2.8 TpuronoMerpruecKkue HepaBeHCTBA

2.9 CucTeMbl 1 COBOKYITHOCTH YPAaBHEHHUI U HEPABEHCTB

2.10 YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IMapaMeTpamMu

2.11 Martpuiia cuctemMbl TMHEHHBIX ypaBHEeHUH. OnpeaeanTesb MaTPUIIbI

3 Oyukuuu U rpadpuku

3.1 OynHkms, cnocoObl 3aanus Gyukiuu. ['paduk pynkuun. Bzaumuo




obpatnble PyHkiuu. YETHBIE 1 HEUETHBIE PyHKIMH. [Ilepuonnueckue
byHKIINN

OO6nacth onpesesieHrs 1 MHOKECTBO 3HaueHUH ¢pyHkuuu. Hynu
dbynkuuu. [TpomexxyTku 3HaKonocTossHCTBA. [IpoMeXyTKH MOHOTOHHOCTH

3.2
¢bynkuuu. MakcumyMbl 1 MUHUMYMBI pyHKIMM. Hanbomnbiiee u
HaWMEHbIIIee 3HAUYCHUE (DYHKIIMHN HAa IPOMEXKYTKE
3.3 CrenenHast pyHKIMS ¢ HATYpaJbHBIM U LIENBIM MoKa3areneM. E€ cBoiicTBa
' u rpaduk. CBoicTBa U rpaduK KOpHS N-0M CTENEHU
3.4 Tpuronomerpudeckue QyHKIMH, UX CBONCTBA U rpaUKu
3.5 [TokazaTenbHas u torapudmuydeckas GyHKIHUU, UX CBOMCTBA U rpaduKu
36 Touku pa3pbeiBa. ACUMITOTHI rpa@ukoB GyHKIMM. CBOCTBA HYHKUIHUIA,
' HETIPEPHIBHBIX HA OTPE3KE
3.7 ITocienoBaTeIbHOCTH, CITOCOOBI 3aJaHUS ITOCIEIOBATCIBHOCTEH
38 Apudmernueckas u reomeTpuueckas nporpeccun. Gopmyina CIOKHBIX
' IIPOILIEHTOB
4 Hauana MmaremaTnyeckoro ananusa
4.1 [TpousBoanas ¢pynkuuu. [Ipor3BogHbIC 271€MEHTAPHBIX (PYHKITUH
[IpuMeHeHre MPOU3BOAHOM K HUCCIEA0BAaHUIO (DYHKIIMIT HA MOHOTOHHOCTD
4.2 1 9KcTpemyMbl. Haxoxaenrne HanboIbIIero 1 HAMMEHBIIIETO 3HAUYCHHS
(GyHKIIUU Ha OTPE3Ke
4.3 [TepBooOpa3znas. MuTerpan
5 MHoO»xecTBa U JIOTUKA
5.1 MHO0K€eCTBO, Olepaluy Hal MHOXKECTBaMHU. J(narpammsl Jiinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHCcTHKA
6.1 OnwucarenbHasi CTATUCTUKA
6.2 BeposTHOCTD
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha IJIOCKOCTU
7.2 [IpsiMbIe ¥ TITIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOrorpaHHUKH
7.4 Tena 1 NOBEPXHOCTH BpaIlLlCHUS
7.5 Koopaunatel 1 BEKTOpBI




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

MaremaTuka: anreOpa 1 Hayajga MaTeMaTHYeCKOTo aHanusa, reomerpus. ['eomerpus, 10-11
kiaccel/ Atanacsa JI.C., Byry3os B.®., Kagomues C.b. u npyrue, AkiponepHoe 00111ecTBO
«3marenscTBO «lIpocBemenue»

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

OEJIEPAJIBHAS PABOYAS I[TPOTPAMMA CPEJHET'O OBIIEI'O OBPA3OBAHUA
MATEMATUKA (6a308siii ypoBens) (a1 10—11 knaccoB oOpa3zoBaTeNbHBIX OpraHU3aIuil)
Mocksa —

MaremMaturka: anredpa v Hayajga MaTeMaTHYECKOTO aHainu3a, reoMerpus. ['eomerpus : M34 10—
11-e knaccel : 6a30BbIN U YIITyONEHHBIA YPOBHH : METOJAUYECKUE PEeKOMEHIANH K yueOHuKy JI.
C. Aranacsna, B. ®@. byry3osa, C. b. Kagomuesa u ap. — Mocksa : [IpocBeiienue,

[Toypounsie pazpabotku o reomeTpuu. 10 knace : mocobue s yuurens / H.H. Kpynuna. — 2-e
U3, 91. — 1 ¢aiin pdf : 289 c. — Mocksa : BAKO, 2020. — (B moMoI11b mKOIbHOMY YYUTEIIO)

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
https://fgosreestr.ru/oop/primernaia-rabochaia-programma-srednego-obshchego-obrazovaniia-

uchebnogo-predmeta-matematika-bazovyi-uroven-dlia-10-11-klassov-obrazovatelnykh-
organizatsii

bu6mmorteka IIOK https://m.edsoo.ru/
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