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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pa3paboraHa Ha ocHOBe DenepaabHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00eClieYuBaET OBIAICHUE KIIOYEBBIMU KOMIETEHIUSMU,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOpPa3BUTHUsSI M HENPEPHIBHOIO 00pa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W IIO3HABATEIIBHOTO Pa3BUTHS
JUYHOCTH 00YJarOITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3yabTaTOB OOY4YEHHUS T€OMETPUM B HANpPaBICHUH JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcs, (opMHUpOBaHUS (YHKIHOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEJICTaBICHUNA O CYIIHOCTH M IMPOUCXOKICHUH TC€OMETPHUUYECKUX
abcTpakiuii, COOTHOIICHHH PEaJbHOTO M HJIEATHHOTO, XapaKTepe OTPaKCHHS
MAaTEMATUYECKOM HAyKOW SIBJICHUA M TPOLECCOB PEATBHOTO MHpa, MECTE
T€OMETPHUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUsS, HEOOXOAMMBIX [UIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcss OJHUM U3 0a30BBIX NMPEAMETOB Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak OOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOpPMUPYEMOE MpPU H3YYEHUH OOYYaroIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHH U TOCTPOCHUH IIEMOYKU JTOTHUECKHUX YTBEPIKICHUN
B XOJ€ pCIICHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO HCIOJB3YIOTCS MPHU PEIICHWH 3a]ad e€CTeCTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECCTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeTbHOCTH uenoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXXEHHUSI OKPYXKAIOIIEro MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHus  jAeWcTBUTENbHOCTH.  OmnepupoBaHuE  MPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIMHSAET pa3Hble BUABI Y4EOHOM M TPYIOBOM J1€ATEIHLHOCTH,



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

[lens ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a3zoBOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPO0JKEHUs 00pa30BaHUs
M0 CMEIHAIBHOCTSIM, HE CBA3aHHBIM C MPUKJIIATHBIM UCTIOJIB30BAHUEM I'€OMETPHUH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroliuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOMTBH OOIIME MAaTEeMaTHYECKUE YMEHUS, CBS3aHHbBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh HM3YYHUTh TC€OMETPHIO OoJee
r1y0OKO, €cii B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA PEHICHUEM
COOTBETCTBYIOIIUX  3amad. [IpuOpUTETHHIMH 3aJa4aMH  OCBOEHHUSA  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kaccax gBisltOTCS:

e (opmMupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIINUM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECCKUX MOJENSIX, ITO3BOJISIONMINX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBICHUS OKPY>KAIOIIETO MUPA;

e (opmMupoBaHue yMeHHsI pacro3HaBaTh Ha YepTekKax, MOJCISIX U B
peaIbHOM MHPE MHOTOTPAHHHUKH U TeJla BpaIleHUS;

e OBJAJCHUEC METOAAMH PEIICHHS 3a/1ad Ha TIOCTPOCHHS Ha M300paKECHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHuMe yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSITHSAMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE  aJNTOPUTMaMHU  pEIICHUS  OCHOBHBIX  THIOB  3aj]ay;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJIOKHBIE  JIOKa3aTeIbHBIC
pacCyXJICHUS B XOJI¢ PCIICHUsS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE  HWHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEH
OOydJarommMxcsi, IMO3HABAaTEIbHONM  AKTUBHOCTH,  HCCIEIOBATEIBCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHHUS,



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU U3YYEHUU NPYTUX Yy4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylnupoBaTh HX Ha A3bIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI anmapar Uil PElIeHHUs MNPAKTUKO-OPUEHTHPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YIIbTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3aJa4, pElIaeMblX Ha YpPOBHE
WHTYUTUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHasi paboTa HaJ
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO M IPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IMPEAMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHM€  NIPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
POCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0Opa3a HPOBOJUTCA C ONOPOW Ha
HaIJIIHOCTh, a OIIEpUpPOBaHME O0O0pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHUS.

OcHoBHbIE copeprkarelibHble TuHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmn», «IIpsitMble 1 TIIIOCKOCTH B MPOCTPAHCTBEY, « Tena BpalieHus»,
«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.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yibTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€HHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEIBLHO U MOCTYNATENbHO, C
COOJII0ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHMSI 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 u3yuenue reomerpumn orBoautcs 2 yaca B Henemo B 10 kimacce u 1 gac B
Hezaento B 11 kacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsimMble M IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasl, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM TIOCTPOCHUU CTEPEOMETPUU:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajyielbHble W CKpelmuBaromuecs mnpsMele. [lapannenbHOCTs OpSIMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; NAPALIEIbHOCTh MPSIMON M IJIOCKOCTU. YTJBI C
COHAINPABJIEHHBIMU CTOPOHAMH; yroJd MEXIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3Ip, KyO, napaijiesienumnea; IoCTPOSHUE CEYSHUI.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTHU: NEPHEHIUKYJIISPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSAMbBIE MApPAJUICIbHbIE W NEPIEHIUKYJISPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOM
NEPHEHANKYJIIPHON IUIOCKOCTH. YTJBI B MPOCTPAHCTBE: YIrOJ MEXAY NPSAMON U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPaHHOTO  yTJa.
[lepneHAMKyIIIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  TUJIOCKOCTEHM: MpU3HAK  MEPHEHANKYISIPHOCTH  ABYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIIYKJIbIE MHOTOIPAHHUKY; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yroiapHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. Ilupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBAaHME MUPAMHUJIbI; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMMU/IbI; TPaBUIIbHAS U
yceu€HHas MNHUpaMuja. OJIEeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs MUPAMUJIA; NpaBUJIbHAs TPEYroJibHash MHUpaMUAa M TPaBUIbHbBIN
teTpadap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMHU/IBI.

CummeTpus B MNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, HNapajuielenunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



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

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

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW mMoOBepXHOCTU. [lUnuHAp: 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
M OCb, IUIOMJb OOKOBOM U TMOJHON TOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, ITUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxxenue chepsl U IIIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
I011aab Chephl.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

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

[Tonsarue 06 06BEMe. OcCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 006 00béEMe
NPsIMOYTOJIBHOTO TMapajulenienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 11apa u miIomab chepsl.

[Togo6ueie Tena B mpocTtpaHcTBE. COOTHOIIEHUS MEXIY IUIOIMIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU NTOI0OHBIX TEJl.

Cedenus mwiMHApa (MapaUiebHO M TMEPICHAUKYJSIPHO OCH), CEUYEHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha miockoctu U B mpocTpaHcTBe. CI0KEHUE W BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznojkeHne BeKTopa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwio mnapamnenenunena. PelieHwe 3amay, CBSI3aHHBIX €
IIPUMEHCHUEM TMPAaBUJI JEUCTBUUA € BeKkTopamu. lIpsamoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YToa Mexay BekTopamMu. CKalsipHOE NPOU3BEIECHHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaXJAaHCKOTO oOmecTBa (BBIOOPHI, OMNPOCHI M Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLJIOMY Y HACTOSALLIEMY POCCUMCKOW MAaTEMAaTUKH, HEHHOCTHBIM OTHOLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUICKOTO Hapoaa,
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEACHUS,
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 MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

c(OPMHPOBAHHOCTHIO YMEHHSI TPUMEHSATh MAaTeMaTH4YeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ MUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

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

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYyZy, OCO3HAHUEM LIEHHOCTH TPYJOJIOOUS; UHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpILIaTh OCO3HAHHBIM BBHIOOP
Oyaymieit mnpodeccuu U peaau30BbIBATb COOCTBEHHBIE >KM3HEHHBIE IUIAHBI;



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

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NMPUMCHCHHE MAaTeMaTHUYECKUX 3HAHWH Ui pPEIICHHs 3aJa4 B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAykKH ¥  OOIICCTBCHHOHW MPAaKTHUK{, [MOHHMMAaHHUEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS [MBHIN3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIIECTBIISITh TPOCKTHYI0 M HCCIEIOBATECIBCKYIO ACSITEIHHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOro MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCBUAMU, — VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00OYUArOWUXC (0CBOeHUe
Memo008  NO3HAHUA — OKpYICaAwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue AecTBu:

e BBISBJIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MTPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OTpeeCHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIM  IPU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymUpoBaTH W  MPEOOPa30OBHIBATH  CYKICHUS:
YTBEPAUTEIBbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YaCTHBIC W OOIIWE;
YCIIOBHEBIC;

e BBIBIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
NPOTUBOpEYMS B (akTaxX, NaHHBIX, HAONIOJMCHUSX U YTBEPKICHHSIX;



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHI 110 aHAJIOTUH;

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

e BBIOMpaTh cHoco0® pemieHus ydyeOHOM 3ajauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASAINIMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyapoBaTh BOMPOCHI, (UKCHPYIOIIUME MPOTHUBOPEUYUE, MPoOIeMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0BEKTa, SBJIICHHS, TMPOIECCa, BBIIBICHUIO 3aBUCUMOCTEH MEXIy
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e  CaMOCTOSITEIBHO (POPMYITUPOBATH OOOOIIECHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOKHOE PA3BUTHE IMPOIIECCAa, a TAKXKE BBIJIBUTaTh
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABJISATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOMNIPOC U JJIS PEIICHUS 3a]1a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THIIOB,
aHAMM3UPOBaTh, CHCTEMATH3UPOBATh W MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

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

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

2)  VYuueepcanvhvlie KoMMyHUKamugHvle  Oelicmeus,  obecneyusarom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0menne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M IMUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS I10
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOM CYXKJIEHHS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIIEIOBaHMSI,  TPOEKTa;  CAMOCTOATEIbHO  BBIOMpaTh  (dopmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJb30BaTh  MPEUMYLIECTBA  KOMAHOHONM U
WHJMBUAYAJIbHOU pabOThI MPU PELICHUH YUYE€OHBIX 3a/1a4; MPUHUMATh 1EIb
COBMECTHOM JEATENbHOCTU, IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM
paboThI, pacnpenesTh BUAI padoT, 10rOBapUBATHCS, 00CYKIATh MPOIECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBIE€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATb CBOM JICUCTBUS C JPYTMMHU YICHAMU KOMAaHJbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Yuusepcanvnvie  pecynamuenvie oeticmausl, obecneuusarom

G opmuposaHrue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTAaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C YU4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM II03HABATEJIILHOW peduiekcun Kak OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yJibTaTa peLICHUsI MAaTEMATHYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



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

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUU
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSAMU: MAPAICTBHOCTh U EPIICHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuduimpoBaTe B3aUMHOE pAacCIlOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYIPAHHBIA yroJl, TPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yria; JMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIA.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHMK, BBIMYKJBIA ¥ HEBBITYKJIIBIHI
MHOTOTPaHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
IPSIMOYTOJIBHBIN MapaJlIesIeuIe]l, Kyo0).

KnaccudummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHHUS  JJiA
kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapaliesIeUuNeabl).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHLIMIIBI TOCTPOEHUSI CEYEHUH, UCTIOJIB3YSl METO/, CJIEIOB.

CtpouTh ceyeHHs] MHOTOIPAHHHMKOB METOJOM  CJIEIOB, BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Pernats 3aaun Ha HaXOXKJICHHE TEOMETPUIECKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC AaHAJIUTHUYECKHE METOMbl TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBHIYMCIECHUE PACCTOSIHUA MEXIY ABYMsI
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

Permatp 3a1aun Ha HaXOXKACHHE TEOMETPUUIECKUX BEIIMYMH MO 00pas3IaM Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJIUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIYy TMPAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbrancnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupaMua) ¢ TpUMEHEHHEeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

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

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

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3aJ1a4, MPEANOJIaraloiuX HECKOIBKO [Iar0B PEIICHMS, €CIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

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

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKWA3HU, PACTIO3HABATH ITPOSIBJICHUE 3aKOHOB F'€OMETPHUH B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TE€OMETPUHU, MCCIEAOBATh IOCTPOCHHBIE MOJCIH C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TIOHITHI U TEOpeEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYUH.

11 KIIACC

OmneprpoBaTh MOHATHUSMHU: LWIMHJPUYECKAss MOBEPXHOCTh, 0Opa3yromue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3ymolire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacrosokeHue chepsl U MI0CKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

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

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy
ONMCAaHHBIM OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIlICHUS.

Bb4ucasTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 00bEMaMu
MOT00HBIX TE.



N300pakath m3ydaemble (QUTYpsl OT PYKH M C TPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 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 YUCII0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00J1a1aI0T.

[IpuMeHSTh MpaBUiIO NapasuieienuIeaa.

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

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

3agaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue (akThl ISl PELICHUS] CTEPEOMETPUUECKUX
3a7a4, MPEANoJIararoluX HECKOIBKO IIAroB PEIICHUS], €CJIM YCIOBHUS NPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

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

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
Hax0JICHUE FeOMETPUUYECKUX BEJIUYUH M0 00pa3iiaM WU ajirOpUuTMaM, MPUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs mOpocTedIINEe POTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOoAMTE MpHUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJAE H
JKU3HH, 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 TMPOOJIeMBbl, MOJEIUPOBATh PpPEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CB3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKNX BEJIUUMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosaunyecTBo 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
KonTpoabubie | IlpakTnueckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bubmuorexa [JOK
1 Brezetiite B cepeomeTpitio 10 https://m.edsoo.ru/1c209e37
5 [Ipsimble ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnunoreka [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [IepnieHUKyYIAPHOCTD NPSMBIX U 12 bubnuoreka [IOK
IIJIOCKOCTEMN https://m.edso00.ru/1c209e37
bu6mmoreka [IOK
4 VYTIbl MEXKIY NPSIMBIMU U TUIOCKOCTSIMU 10 1 https://m.edsoo.ru/1c209e37
bu6nmoreka [JOK
> MuororparHit 1 1 https://m.edso00.ru/1c209e37
" bubnuotexa [JOK
0 OOBEMEI MHOTOTPAHHHKOB o 1 https://m.edso00.ru/1c209e37
7 IToBTOpEHME: CeUEHHUS], pACCTOSIHUSA U YIJIbI 4 1 bubmmorexa [JOK
p ’ -P T https://m.edso00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'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

KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnsie | IlpakTHyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
L Tena pameis 12 https://m.edsoo.ru/1c209e37
N bubnuoreka [IOK
2 1
OOnEub TN > https://m.edsoo.ru/1c209e37
bubmuoreka [{OK
3 BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1 https://m.edso0.ru/1c209e37
4 [ToBTOpenue, 06001ICHNE, 7 1 bu6nmorexa LIOK
cucTeMaTH3alus 3HaHuH https://m.edsoo.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 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uugposbie
Tema ypoka KonTpoabubie | IlpakTnueckue
n/n Bcero u3ydyeHusi  o0pa3zoBaTesbHbIE
padoThI padoThI
pecypcsbl
OcCHOBHbIE TIOHATHUS CTEPEOMETPHUU:
TOYKa, MpsiMasi, IIIOCKOCTb,
npoctpanctso. [IpaBuna
1 M300paKeHUs Ha PUCYHKAX: 1 bubmmorexa [JOK
P pHeyH o https://m.edsoo.ru/aecc77cd
M300paXeHUS IIOCKOCTEH,
NapajuIebHbIX IPSIMbIX (OTPE3KOB),
CepeHbI OTpEe3Ka
[TonsaTHA: nepecekarommecs
2 TUTOCKOCTH, TTEPECEKAIOIHECs psMast 1 bubmorexa LOK
- 11ep p https://m.edsoo.ru/2d8a9c99
U TIJIOCKOCTh
[TonsaTHA: nepecekaromuecs
3 MJIOCKOCTH, TepeceKaromecs npsmas 1 brbmmorexa LIOK
- T1ep p https://m.edsoo.ru/db685e73
U TJIOCKOCTh
3HAaKOMCTBO C MHOTOI'paHHHKAaMHU,

4 n300pa’keHre MHOTOTPAaHHUKOB Ha 1 bu6muoreka [JOK
pUCYHKaX, Ha IPOCKLIMOHHBIX https://m.edsoo.ru/a63959%d
yepTexax
HavanwsHbie cBeneHNs 0 Kyoe u

5 MUPAMUE, X PA3BEPTKU U MOAEITH 1 bubmorexa HOK

PAMILAE, X passep ACTH. https://m.eds00.ru/b30df38
CeueHusi MHOTOIPaHHUKOB
6 HauanpHbie cBenenus o kyoe u 1 but6mmoreka [IOK



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

nupamuie, X pa3BEPTKU U MOJIEIH.
CeueHusi MHOTOIPaHHUKOB

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

Ilonsatue 06 akCHOMAaTUYECKOM

7 MIOCTPOCHHUH CTEPEOMETPUHN: AKCHOMBI bubmmorexa [JOK
P P pu: https://m.edsoo.ru/Occ5c4fe
CTEepEOMETPUU U CIEACTBHS U3 HUX
[TonsTre 06 akCHOMaTUYECKOM
8 MMOCTPOCHUU CTEPEOMETPUU: AKCUOMBI bubmmorexa [JOK
P P puH: https://m.edso0.ru/239c8ch4
CTEPEOMETPHUH U CIEACTBUS U3 HUX
[TonsiTue 06 akcMOMaTUIECKOM
9 MMOCTPOCHUU CTEPEOMETPUU: AKCUOMBI bubmmorexa [JOK
P P puH: https://m.eds00.ru/65c6b106
CTEPEOMETPHUH U CIEACTBUS U3 HUX
[TonsiTue 06 akcMOMaTUIECKOM
10 MMOCTPOCHHUH CTEPEOMETPUN: AKCHOMBI bubmorexa OK
p p pHit: https://m.edsoo.ru/258fc245
CTEPEOMETPHUU U CIEACTBUS U3 HUX
B3anMHOe pacnonokeHue npsMbIX B
11 IIPOCTPAHCTBE: IEpeceKarouecs, bubmmnoreka HOK
NapajuleJIbHbIE U CKPEILUBAIOLIUECS https://m.edsoo.ru/1a2520f6
npsiMbIe
[TapaniensHOCTh MPSMBIX U
IIJIOCKOCTEH B IPOCTPAHCTRBE:
12 napajuiesIbHbIC IPSMBIC B bubmmorexa [TOK
p p . https://m.edso0.ru/93ad36b3
MPOCTPAHCTBE; MApaUICIIBHOCTD TPEX
MIPSIMBIX
[TapamiensHOCTh IPSIMBIX U
13 IJTOCKOCTEM B MTPOCTPAHCTBE: bubnuotexa [JOK
[TapamrensHOCTh IPSIMON U https://m.edsoo.ru/ee1d19b9
MIJIOCKOCTH
14 VYriael ¢ cOHanpaBJIEHHBIMU bubnunoreka LIOK



https://m.edsoo.ru/3d8ffd32
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.edso0.ru/9f4071b9

CTOPOHaMU
15 VYroa Mexay npsMbIMHU B bubmmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
VYron Mexay npsMbIMU B bubnmoreka [JOK
16
MPOCTPAHCTBE https://m.eds00.ru/2935a9a0
17 [TapamienbHOCTh TIOCKOCTEH: bubmmoreka [JOK
napajiebHbIe TIJIOCKOCTH https://m.edsoo.ru/2e18f255
18 CaolicTBa napamieiabHbIX MIIOCKOCTEN bubmmorexa LIOK
P https://m.edsoo.ru/e504d656
[Ipocreiimme MpocTpaHCTBEHHBIE
19 (GUTypHl Ha IIOCKOCTHU: TETPAd buGnuorexa [IOK
P + 1CTPAsP, https://m.edso0.ru/4a28dc02
KyO, mapasuienenumne/
. bubnuoreka [{OK
20 Hoctpoeriite ceterinit https://m.edsoo.ru/1d434dOf
. bubnuoreka [JOK
21 IT
OCTpOCHHe Cereri https://m.edsoo.ru/ec26fe5d
KonTponbHas pabota mo Teme
99 "[Ipsimble ¥ TUIOCKOCTH B bubmuoreka [IOK
npocrpancTse. [TapamiensHOCT https://m.edsoo.ru/9a0a9e56
MPSIMBIX U MJI0CKOCTEN"
[TeprieHAMKYAAPHOCTD NPSAMOU U
23 HJ'I(I:CKO(;Z”[[I/I'}II'IC pneH WK ?m HBIC bubmmorexa [IOK
- EPHCHIMRY AP https://m.edsoo.ru/b19f6a5d
MPSIMBIC B TIPOCTPAHCTBE
24 [Ipsimble napasuienbHbIEe U bubmuoreka [IOK
MEPIEHUKYISIPHBIE K IITTIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [IpsimMble mapanienbHble U bubmuoreka [IOK
MEePIEeHANKYISIPHBIE K TNIOCKOCTH https://m.edso0.ru/ba545966
26 [Ipu3Hak nepneHANKYISIPHOCTH bubnuoreka [JOK



https://m.edsoo.ru/9f4071b9
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
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https://m.edsoo.ru/ba545966

pr[MOﬁ H IIJIOCKOCTHU

https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepneHaAuKyJIIpHOCTH bubmmoreka [JOK
MPSAMON U TIIOCKOCTH https://m.eds00.ru/79165d15

98 Teopema o npsmoi bubnmoreka [JOK
MEePNEHANKYISIPHON MIJIOCKOCTH https://m.edso00.ru/635c5087

29 Teopema o npsmoi bubmmoreka [JOK
MEePHEHIUKYISIPHON MIJIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsimoit bubnnorexa [JOK
MEePHEHIUKYISIPHON MIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnieHIUKYNSIp ¥ HAKIOHHBIE:

31 paccTosiHue OT TOYKH JI0 MIIOCKOCTH, ﬁ::fg;ﬁfg;grou};mw 43
paccTostHUE OT MPSAMOM 70 TNIOCKOCTH T '
[leprieHAUKYISAp U HAKIOHHBIE!

32 paccTOsTHUE OT TOYKH JI0 TUIOCKOCTH, Eggﬁ;ﬁqﬁﬁ)?ﬁ}& fofadd
paccTostHUE OT MPSAMOM 70 TUTOCKOCTH T '
[eprieHAUKYISAp ¥ HAKITOHHBIE:

33 paccTosHUE OT TOYKH 10 IIOCKOCTH, E;IS;/I//Ir%Tee;(;?r?/I&fSW%w
paccTostHUE OT MPSAMOM 70 TUTOCKOCTH T '
[eprieHAUKYISAp ¥ HAKITOHHBIE:

b K

34 paccTosiHiEe OT TOYKH JI0 TIOCKOCTH, htlf[Ir?sJ?/I//IrzTee;(::)(])lr(a Idbee22bc
paccTosiHue OT MPSMOM 70 TIIOCKOCTH T '

35 VYTIibl B IPOCTPAHCTBE: YIOJI MEXIY bubnuotexa [JOK
IIPSIMOM U TUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4

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

37 JIByrpaHHBIN yroJj, TUHEUHBIN yroi bubmuoteka [IOK
JABYIPaHHOIO yIJia https://m.edsoo.ru/c7c777ed

38 [lepneHuKyISIPHOCTD MJIOCKOCTEH: bubmmoreka [JOK



https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed

MPU3HAK NEPICHAUKYISIPHOCTH IBYX
IIJIOCKOCTEH

https://m.edsoo.ru/ec3e2da3

[leprieHAMKYASAPHOCTD IJIOCKOCTEH:

bub6nmoreka [IOK

39 HpHsHar HeupHeHHHKyMpHOCTH ABYX https://m.edsoo.ru/ed9e2a8e
IJIOCKOCTEHN
[leprieHAMKYASAPHOCTD IIOCKOCTEH:
40 MIPU3HAK NEPIEHIUKYIIPHOCTU ABYX bubamorexa LIOK
. https://m.edsoo.ru/ba75dc57
IJI0CKOCTEN
41 TeopeMa 0 TpEX NepHeHANKYIIApax bubmorexa LIOK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx nepneHAUKYISIPax bubmorexa HOK
https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx nepneHAUKYISIPax bubmmorexa [JOK
https://m.eds00.ru/9f246736
KonrtponsHas paboTta no remam
44 "IlepnieH IUKYISIPHOCTD NPSAMBIX U bubmuoreka [IOK
miockocteil" u "Yribl MexIy https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTSIMU"
[ToHsiTHE MHOTOTpaHHUKA, OCHOBHbBIE
3JIEMEHThl MHOTOT'PaHHUKA,
45 BBIITYKJIBIE U HEBBIITYKJIbIE brbmmorexa LTOK
B https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; pa3BEPTKA
MHOTOT'paHHHUKA
[Tpu3ma: N-yronpHas mpu3Ma; rpaHu 1
46 OCHOBAHMS IIPU3MBIL; IIpsIMast U bu6muoreka [JOK
HaKJIOHHAsI IPU3MBbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
I10JIHAsl TOBEPXHOCTh IIPU3MBI
47 [Tapannenenunen, TpsSIMOYTOIbHBII bubmmorexa [JOK

https://m.edso0.ru/8a7be683



https://m.edsoo.ru/ec3e2da3
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
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
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napajiiCJICIUIIEa U €T0 CBOMCTBA

[Mupamuna: N-yroyibHas nupammuaa,
IpaHu ¥ OCHOBaHHE MMUPAMHU/IBI;

48 0OKOBas U I0JIHAS HOBEPXHOCTH bubnnorexa LIOK
p B https://m.edsoo.ru/fblcd0a5
MUPaMU/IbI; TIPABIIIbHAS M YCEUEHHAS
UpamMuia
[TpaBWIbHBIE MHOTOTPAHHUKH:
MOHATHE MTPABUIHBHOTO

49 MHOTOTpaHHHKA; IPaBUIIbHAS IIpU3Ma Bbu6moreka [JOK
U IIpaBUJIbHAS [TUPAMUJA; https://m.eds00.ru/074c8865
MpaBWIbHAS TPEYTOJIbHAS MTHPAMUIA
Y TIPaBUJIBHBIN TETPadp; Kyo
[Ipencrarnenue o MpaBUIbLHBIX

50 MHOTOTPAaHHUKAX: OKTadI bubmiorexa HIOK

P ' P> https://m.edsoo.ru/a0fdd5bf
TOJEKadAp U UKOCAdIP.
CumMeTpusi B MPOCTPAHCTBE:
CUMMETPHSI OTHOCUTEIFHO TOYKH,

51 MPSIMOM, TUIOCKOCTH. DJIEMEHTBI bubmuoreka [IOK
CUMMETPHUH B IHPAMUJAX, https://m.edsoo.ru/b9e777d9
napajuiesienuIne 1ax, MPaBUiIbHBIX
MHOTOTpaHHUKAX
Brraucnenme 31eMeHTOB

52 MHOTOTPaHHHUKOB: pEOpPa, THaroHaIn bubmmorexa TIOK

P - bebpa, ’ https://m.edsoo.ru/6¢cdbecef
yTIIBI
[Tmomaas 60KOBOI MOBEPXHOCTH H
IOJIHOM NTOBEPXHOCTH MPSAMOU
. bubnuotexa [JOK
53 MIPU3MBI, TUIOLIab OCHOBAHUM,

TeopemMa 0 GOKOBOM MOBEPXHOCTH
IIPSIMOY IIPU3MBI

https://m.edso0.ru/37d84157



https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157

[Tnomans 60KOBOM MOBEPXHOCTH H
MMOBEPXHOCTHU MPABUIBLHOMN

bu6nmoreka IIOK

>4 HHpaMHf[H’ feopema o nnom"azm . https://m.edso0.ru/5603e30b
OOKOBOH MOBEPXHOCTH YCCUEHHOM
MTUPAMUIBI
55 KonrponsHas pabora o Teme bubnuoreka [JOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
N bubnuorexa [JOK
56 Honsie 06 0bneme https://m.edsoo.ru/7ad0020b
. bubnuoreka [{OK
S7 O0BEM mupamHE! https://m.edso0.ru/235171b3
N bubnuorexa [{OK
o8 O0BEM mupamHE! https://m.edsoo.ru/f47dfefd
N bubnuoreka [{OK
59 OOBEM mipamu b1 https://m.eds00.ru/79¢10312
" bubnuoreka [JOK
60 OOBEM mpamHE! https://m.edsoo.ru/2faadc3f
N bubnuoreka [{OK
1
6 OOBEM mpH3MbI https://m.eds00.ru/79853608
N bubnuoreka [{OK
62 O0BEM mpu3MEL https://m.edso0.ru/1e053890
" bubnuotexa [JOK
63 OOBEM mpH3MbI https://m.edsoo.ru/482d3f51
64 KonrtponsHas pabora no teme bu6muoreka [JOK
"O6BEMBI MHOTOT'PaHHUKOB" https://m.edsoo.ru/28a6573c
[ToBTOpeHue, 060061IeHNE
65 cucTeMaTu3alys 3HaHUH. bubmuorexa [{OK

[Toctpoenue ceueHuii B
MHOTOTpaHHHUKE

https://m.edsoo.ru/098bedad



https://m.edsoo.ru/5603e30b
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https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
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[ToBTOpeHmE, 0600IIEHNE
CHCTEMATH3aLMs 3HAHWIA.

66 Brrunciienue pacCTOsSHUM: MEXKIY 1 bubmuorexa [IOK
JIBYMsI TOUKaMHU, OT TOYKHU JI0 IPSMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 IJIOCKOCTH, MEXKY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU
bu6nunorexa LIOK
67 Hrorosas koHTpoJIbHAsT paboTa 1 https://m.edsoo.ru/b9146bc0
[ToBTOpEeHME, 0000IIEHNE
CUCTEMaTHU3aIMs 3HAHUH.
Brruucnenue yrioB: Mex
68 CKpGIIII/IBaIOHIfMI/ICFI Hpﬂl\fliMI/I, 1 Bubmiorexa OK
N https://m.edso0.ru/56765e8b
MEXy NMPSMOU U TIIIOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YTJIOB MEXIY
TTOCKOCTSIMHU
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Jlara nudpoBbie
Tema ypoka Kontpoabnubie | I[IpakTnueckue p
n/n Bcero U3ydeHUsi = oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Cdepa u map: meHTp, pajanyc,

1 HaMeTp; IJIOMIAIb TOBEPXHOCTH 1 bubmmorexa [JOK
A P> rIoman P https://m.eds00.ru/0341bc2b
chepnl
B3anmHoe pacnionokenue cepsl u

bubnunoreka LIOK
2 IJIOCKOCTH; KacaTeabHas MI0CKOCTh 1
https://m.edsoo.ru/bed12a43
K cepe; momanb chepbl

3 N3o0pakenue cdepsl, mapa Ha 1 bubanorexa [JOK
iockoctd. CedeHns mapa https://m.edsoo.ru/bc15f7f2
[{unuHapryeckas MOBEPXHOCTb,

4 o0pa3yromue UIHHIPHYECKON 1 bubnnorexa [JOK
MMOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://m.edso0.ru/6054b8c1
MTOBEPXHOCTH
Hunuaap: ocHOBaHUS B OOKOBast

5 MOBEPXHOCTh, 00pa3yromas u OCh; 1 bubmuoreka [IOK
TJI0MA b OOKOBOW U MOJTHOU https://m.eds00.ru/188f6216
MOBEPXHOCTH
N3o0pakenue mumHIpa Ha
TJIOCKOCTH. Pa3BEpTka unuHapa.

6 CeueHust IMIIMH pa (HJ'IOCI(OCTII:IO 1 Bubmmorexa [IOK

H . AP ’ https://m.eds00.ru/016e25eb
napayuIeTbHON UITN
MEPIECHIUKYISIPHOU OCH IIIUHAPA)
bubmuorexa [{OK
7 KoHnueckasi moBepXHOCT®, 1 1

https://m.edsoo.ru/c94ba09b



https://m.edsoo.ru/0341bc2b
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o0pa3yromine KOHU4eCKon
MOBEPXHOCTH, OCh U BEpLINHA
KOHUYECKOU OBEPXHOCTHU

KOHYCZ OCHOBAHUEC U BEPIIWHA,

8 00pa3yromas 1 0Ch; IO b bubmorexa LOK
p yvm L tan https://m.eds00.ru/897dd3b2
OOKOBOH U MOJHON IOBEPXHOCTH
Yceu€HHBIN KOHYC: 00pa3 ue u
9 BBICOTA; OCHOBaIZI/ISI u goxzf;: bubmmorexa [JOK
’ https://m.eds00.ru/1468bab3
MIOBEPXHOCTh
N306paxkenune koHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.
Ceuenus koHyca (IIJIOCKOCTBIO, Bbu6moreka [JOK

10 .
napasulieibHOM OCHOBAHMIO, U https://m.edsoo.ru/Obde1be8
TUIOCKOCTBIO, MPOXOASIIEH uepe3
BEPIINHY)

1 KombOunanus ten Bparienus u bu6nmorexa LIOK
MHOT'OI'PAaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, OIMCaHHBIA OKOJIO

12 cdepsl; cdepa, BMcaHHas B bubnnorexa [JOK
MHOTOI'PAHHUK WJIU B TEJIO https://m.eds00.ru/0b136158
BpaleHus

13 [Toustue 06 06BEMe. OCHOBHEIC bubmuoreka [{OK
CBOMCTBa 00BEMOB Tel https://m.eds00.ru/26a03fb7

but6mmorekxa [IOK

14 &

O6BEM tHTHRPa, Koy https://m.eds00.ru/5513d87b
N bubmuoreka [{OK
1
> OOBEM mapa 1 nomane chepe! https://m.edsoo.ru/d189bde2
16 [TonoOHEBIE TENa B MPOCTPAHCTBE. bubnuorexa [JOK



https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2

COOTHOIIICHUS MEXTy IUIOINAIMHU
MOBEPXHOCTEH, 00bEMaMHU
IMONOOHBIX TEN

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

17 KoHTposbHas paboTta 1mo Temam bubnmnoreka HOK
"Tena Bpamenus" u "O6bembl Ten" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha miockocTy U B bubnmnoreka HOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CroxeHue ¥ BRIUMTAHUE BEKTOPOB bubmroreia LIOK
P https://m.edsoo.ru/23f4f089
20 VYMHOXEHHE BEKTOPa Ha YUCIIO bubmmorexa LIOK
P https://m.edsoo.ru/dee379eb
Pa3znosxeHne BekTopa 1o TpéM
21 HEKOMILIAHAPHBIM BEKTOPaM bubmroreia LIOK
p pam. https://m.edsoo.ru/a28fd74e
[IpaBuio nmapamienenumnena
Pemenne 3ama4, CBSI3aHHBIX C
22 NpUMEHEHHEM IPaBUII IEHCTBUI C bubmorexa [IOK
p p https://m.edsoo.ru/5a827900
BEKTOpaMHU
KoopnnHaTHO-BEKTOPHBINA METO
23 1} I/IpIE[:I_HeHI/II/I re0Mef WYECKHUX " bubnxoreka LTOK
pHp p https://m.edsoo.ru/d3alfe30
3a/1a4
[IpsimoyronbHas cuctema
24 KOOpJMHAT B IIPOCTPAHCTBE. bubnuorexa [IOK
Koopaunats! Bekropa. IIpocreitmne https://m.edsoo.ru/48db7058
3a/1auyu B KOOPIMHATAX
Yroa Mexay BEKTOpamH. bubmuoreka [IOK
25
CxassipHO€ MPOU3BEJICHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruucnenue yrioB Mexmy bu6nunorexa LIOK

MMPSAMBIMH U IIJNIOCKOCTAMU

https://m.edsoo.ru/8efbe78e



https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e

KonTponbhas pabota no teme

27 "BekTopbl 1 KOOpIMHATHI B 1 bubmmorexa [JOK
" https://m.eds00.ru/77¢22fc5
MIPOCTPAHCTBE
[ToBTOpEeHME, 0600IICHUE U
cucteMaTusanus 3HaHui. OCHOBHBIE bubmuorexa [IOK
28 1
burypsl, GpaxTsl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPHH
[ToBTOpeHue, 0600IICHNE 1
29 cucremaTtu3aius 3Hanuii. OCHOBHBIC 1 bubnuorexa [IOK
burypsl, GpaxTsl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHUMETPHH
[ToBTOpeHue, 0600IICHNE 1
30 CcHCTeMaTu3alMs 3HaHui. 3a1auu 1 bubnunoreka LIOK
IJIAHUMETPUHU U METObI UX https://m.edsoo.ru/7491efe0
peleHus
[ToBTOpenue, 06001IeHUE U
31 cHUCTeMaTH3allus 3HaHUi. 3a1auu 1 bubnuoreka [{OK
IJIAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffda97
perIeHus
[ToBTOpenue, o6odIIeHNE 1
39 crucremaTu3aiys 3Hannii. OCHOBHBIC 1 bubmuoreka [{OK
¢burypsl, paxTel, TEOPEMBbI Kypca https://m.edsoo.ru/74b2ad91
CTEpEeOMETPUHN
bubnuotexa [JOK
33 Urorosast KoHTpOJbHASA paboTa 1 https://m.e dsogru lec24dfc?
34 [ToBTOpeHnue, 0600IIEeHNE U 1 bubnunorexa LIOK
crucTeMaTu3alus 3HaHUI https://m.edso00.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34



https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

I[TPOT'PAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NPOBepPsIeMOro .
00pa3oBaTe/IbHOM NMPOrPaMMBbl CpelHero 001ero o0pazoBaHus
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPAMasi, INIOCKOCTb
. [TpuMeHATh aKCHOMBI CTEPEOMETPHUH U CJIEACTBUS U3 HUX NP pPEIIEHUH
' reOMEeTPUYECKUX 3a/1a4
23 OnepupoBaTh MNOHATUAMH: NAPAVIEIBHOCTh W NEPHEHIUKYJIAPHOCTH
' IPSAMBIX U IIJIOCKOCTEN
-4 KnaccugumupoBars B3auMHOE pacrioyioKeHHE NPSMBIX U TUIOCKOCTEH B
' IPOCTPaHCTBE
OnepupoBaTh MOHATUSMU: JBYTPAHHBIN Yroj, TpaHU ABYI'PAHHOTO YIJIa,
7.5 peOpo ABYIpaHHOTO yIJia, TMHEHHBIN yroj ABYTPaHHOI'O yIiia, TpajycHas
Mepa JBYTPaHHOIO yriia
26 OnepupoBaTh MOHATUSMU: MHOTOIPAHHUK, BBIMYKJIBIM M HEBBITYKJIBIN
' MHOTOTPaHHUK, 3JIEMEHTbHl MHOTOTPAHHUKA, TPaBUJIbHBIII MHOTOTPAaHHUK
-4 Pacnio3HaBaTh OCHOBHBIE BHUJbl MHOTOTPAaHHUKOB (MHMpamMuia, NMpU3Ma,
' PSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupunupoBate  MHOTOTpaHHHMKH, BbIOMpasi OCHOBaHHUS  JJIs
28 kiJaccupukanuy  (BBIOYKJIbIE W HEBBIIYKJIble  MHOTOTPaHHUKH,
' IPaBWJIbHbIE MHOTOIPAHHUKH, TIPSIMbIE W  HAKJIOHHbIE IPU3MBIL,
napaJuIeIenuIebl)
29 OnepupoBatb HOHSTUAMU: ceKyIas IJIOCKOCTB, ceueHue
' MHOTOTPaHHUKOB
210 OOBACHATH  NPUHIMIIBI  TOCTPOCHUS  CEYEHUH  MHOTOIPAaHHHMKOB,
' HCIIOJIB3YSl METOJ CIIE/I0B
11 Crpouth cedeHMsI MHOTOIPAaHHUKOB METOJIOM CIIEJIOB, BBIIOJHSATH

(BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYD:




BUJ CBEPXY, COOKY, CHU3Y

7.12

Pemiats 3ala4i Ha HAXOKACHUC I'COMCTPHUYCCKUX BCIUYHH 110 o6pa3uaM
HJINX aJIrOpUTMaM, IPUMCHASA HW3BCCTHBIC AHAIIUTHYCCKHE MCETOIbI IIpH
peliCHUN CTAHAAPTHBIX MATCMATHUYCCKUX 3aJlad Ha  BbIYHUCICHHUC
paCCTOHHI/Iﬁ MCXKAY ABYMs TOYKaMH, OT TOUKHU IO HpﬂMOfI, OT TOYKH J0O

IJIOCKOCTH, MCIKAY CKPCIIUBAOIHUMUCA ITPAMBIMU

7.13

Pemiate 3a1aun Ha HaXOXKJICHUE T€OMETPUUYECKUX BEJIMYMH IO 0Opasnam
WM aNropuTMaM, INPUMEHss W3BECTHBIC aHAIMTHUYECKUE METObl IIPH
pEeLICHUU CTaHJApPTHBIX MAaTEMATHYECKUX 3a1ay Ha BBIUMCICHUE YIJIOB
MEXY CKPEIIMBAIOIMMHUCA IPSIMBIMHM, MEXAY HPSAMON U IIOCKOCTBIO,

MCKAY MJIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

7.14

Bbraucnsate 00BEMBI M IUIOMIANKA  MMOBEPXHOCTEH MHOTOIPAaHHUKOB
(mpu3ma, nupamuaa) ¢ IpuMeHeHHeM (OpMYJ, BEIUUCIISTh COOTHOLICHHS
MEKY IJIOIIAASIMU MTOBEPXHOCTEM, 00bEMamMu 0 T00HBIX

MHOI'OI'PaHHHUKOB

7.15

OHepI/IpOBaTB MNOHATHAMU: CHUMMCTPHUA B IIPOCTPAHCTBEC, LICHTP, OCb H

IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M TNIOCKOCTh CHMMETPUU (UTYPHI

7.16

W3Bnekatb, mpeoOpazoBbIBaTh U HHTEPIPETHPOBATH HH(OpPMALHMIO O
IPOCTPAHCTBEHHBIX T'€OMETPHYECKUX (UTYypax, NpPEACTAaBICHHYIO Ha

yepTexkax U pUCyHKax

7.17

HpI/IMeHHTL TCOMETPHUICCKUC (baKTBI AJId peICHUA CTCPCOMETPUUCCKHUX
3aaa4, IMpeamnojJararommnx HCECKOJBKO HIaroB peuIiCcHUA, €CIU YCIOBHA

MMPUMCHCHUA 3a1aHbI B SIBHOU (I)opMe

7.18

IIpuMeHATH mpocTEHIIME NPOrpaMMHBIE CpPEICTBA U JJIEKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3a/1a1

7.19

IIpuBOAUTE MpHUMEpPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOJAE U

JKU3HHU, paCllO3HABATDH IIPOSABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[TpuMeHATH MoTydYeHHbIE 3HAaHUS Ha MPAKTUKE: aHAJTM3UPOBATh peaibHbIe
CUTyalldd M TMPHUMEHSTh HW3YYEHHbIE MOHATHS B IIpOLECCe IOMCKa
peleHus MaTEMaTHYECKH chopMyIMPOBAHHOM pooIeMBl,
MOJIEJIMPOBaTh pealbHbIE CUTyallMH Ha SI3bIKE T€OMETpPHUH, HCCIIEI0BaTh
IIOCTPOECHHBIE MOJIENH C HMCIOJIb30BAHUEM TI'€OMETPUYECKUX TOHATUH U
TeopeM, arinapara ajiredppl, pemarb NpakTUYECKHe 3a/1auM, CBA3aHHBIE C

HaXOXXJACHUCM I'€COMCTPHUICCKUX BCININH




11 KIIACC

Ko IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
00pa3oBaTe/IbHO NMPOrPaMMBbI CpelHero 001ero od0pasoBaHus
pe3yJbTara
6 ['eomerpus
OnepupoBaTh NOHITUSIMU: IIWIMHIPUYECKAsl TOBEPXHOCTH, 00pa3yolne
6.1 WIMHAPUYECKOW TMOBEPXHOCTH, LMIMHIpP, KOHUYECKas IOBEPXHOCTb,
' oOpa3yromue KOHMYECKOH  IOBEpPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 Pacnio3naBath Tena BpameHus (MUINHAP, KOHYC, chepa u map)
6.3 OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHus
6.4 KrnaccudunupoBaTs B3aUMHOE pacriojiokKeHue cepbl U MIIOCKOCTH
OnepupoBaTh TOHSATHSIMHU: IIAPOBOW CErMEHT, OCHOBAHHE CETMEHTA,
6.5 BBICOTA CETMEHTa, LIApOBOIl CJIOW, OCHOBAHUE IIAPOBOTO CIIOS, BBHICOTA
IaPOBOTO CJIOS, APOBOW CEKTOP
6.6 Bbruncnsate 00bEMBI M IUIOIIAAM TOBEPXHOCTEH Tel BpallleHUs,
' T€OMETPHUECKUX TEII C IPUMEHEHUEM (HOpMYIT
OnepupoBaTh MOHATHSIMH: MHOTOTPAaHHHUK, BIHCAaHHBI B cdepy u
6.7 OMKCaHHBIN OKOJIO cdepsl, chepa, BIUCAaHHAS B MHOTOTPaHHUK MJIH TEJIO
BpaIICHUS
68 BBIUMCIIATP COOTHONIEHUS MEXIy IUIOIAJAMU IOBEPXHOCTEH U
' 00BEMaMH TOJOOHBIX TEIT
6.9 N300paxkaTh n3ydaemble GUIypbl OT PYKH M C MPUMEHEHHUEM MPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BbIONHATE  (BBIHOCHBIC) TUIOCKHE YEepPTEKH W3 PHCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BUJA CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHHUS Tell
BpaICHUS
W3BnekaTb, MHTEPIPETUPOBATh M NPeoOpa3oBbIBATH HH(OPMAIHIO O
6.11 IIPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (QUIypax, MpPEJICTaBICHHYIO Ha
yepTekax U pUCyHKax
[TpumensTh TeoMeTpuueckue (akThl s PELUICHHUS CTEPEOMETPHUECKUX
6.12

3aaa4, HOpcAmnojararommnx HECKOJBKO IIaroB pemiCHUsd, €CIW YCIOBUA

MIPUMEHEHUS 3a/1aHbI B IBHOU popme




6.13

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BrimonaaTs I[CﬁCTBPIfI CJIOKCHHA BCEKTOPOB, BBIYWTAaHHWSA BCEKTOPOB U
YMHOXCHHA BCKTOpa Ha YHCIIO, 06’b$ICH$ITB, KaKUMH CBOMCTBAMH OHHU

o0J1aaroT

6.15

HpI/IMeHHTb IIPpaBUJIO MapaJlICICIIUIICaAa IIPHU CII0OKECHUHU BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMU: AEKApTOBbl KOOPJIMHATBl B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
Yroa MEXIy BEKTOpaMH, CKalIpHOEC IPOU3BEIECHHUE BEKTOPOB,

KOJUIMHEAPHBIC U KOMIIJIAHAPHBIE BEKTOPEBL

6.17

Haxoauth cyMMy BEKTOpOB W IIPOM3BENECHUE BEKTOpa Ha YMCIO, Yroi
MEX/y BEKTOpaMHM, CKaJIIpHOE MPOU3BECHHUE, PACKIaIbIBaTh BEKTOP IO

ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

3aIIaBaTI) IIJIOCKOCTH YPABHCHHUEM B I[eKapTOBOfI CUCTCMC KOOpAMHAT

6.19

Pemars HpOCTGfII.HHG reOMCTPUUCCKUC 3aaud Ha IIPHUMCHCHHUC

BCKTOPHO-KOOPAWHATHOI'O METOda

6.20

Pemats 3aJadd Ha A0Ka3aTCIbCTBO MATCMAaTHMYCCKUX OTHONIICHUH H
HaXO0XIACHUC I'COMCTPUYCCKHUX BCIUYHUH I10 o6pa3uaM WK aJIrOpUTMaMm,
IMPUMCHAA HN3BCCTHBIC MCTOBI npu pelICHUN CTaHJAPTHBIX

MaTeMaTHYCCKUX 3a1a4

6.21

[IpumeHsTh mNpoCTEWlINe MpPOTrpaMMHBIE CpPEICTBA M 3JIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUHU CTCPEOMCTPUICCKUX 3a1a4

6.22

HpI/IBO,Z[I/ITB MMpUMEPBI MAaTEMAaTUUCCKUX 3aKOHOMepHO0TeI’I B IIpupoac nu

JKHU3HHU, paCllO3HABATDh IIPOSABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[TpuMeHsATh TONyYeHHbIE 3HAHMUA Ha MpaKTHKE: aHaJIU3HpPOBATh
peasibHble CUTYyallUd U TPUMEHSATh H3yYEHHBIE MOHSTHUS B IpOLEcCe
MOUCKAa pELIeHUs MaTeMaTH4ecKu C(HOpMYIUPOBAaHHON MpoOIeMBl,
MOJIEJIMPOBATh pealibHbIE CUTYallMd Ha S3bIKE T€OMETPUH, MCCIIEI0BATh
IIOCTPOECHHBIE MOJENIN C MCIOJIb30BAHUEM T€OMETPUYECKUX IMOHITHH U
TeopeM, amnmnapara aareOpsl, pemaTh NPaKTUYECKUE 3a/1a4M, CBSI3aHHBIE C

HaxXO0XXJACHUCM I'€COMCTPHUICCKUX BCININH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

I'eomerpus

7.1

OcHOBHbBIE TOHATHSI cTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTb, MPOCTPAHCTBO.
[TonsiTue 00  aKCMOMATUYECKOM  IOCTPOEHUU  CTEPEOMETPUU:  AKCHOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

7.2

B3auMHOe pacnosnoxkeHue INpAMBIX B IPOCTPAHCTBE:  MEPECEKAOIIHUECH,
napajuleJibHble U CKpelMBaromuecs mnpsmele. [lapamienbHOCTh NOpsAMBIX U
IJIOCKOCTEM B  MPOCTPAHCTBE: IMAapajuleNibHble MpsSMble B  IPOCTPAHCTBE,
[apajuIeIbHOCTh TPEX MPSIMBIX, MAPAICIIBHOCTh MPSAMON M IIOCKOCTU. YTJbI C
COHANPABJICHHBIMU CTOPOHAMH, YIOJd MEXKIAYy HpsIMBIMU B IPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEN: MapajulebHbIE MIJIOCKOCTH, CBOWCTBA MapaliesIbHbIX
wiockocTeil. [Ipocteiimue npocTpaHcTBeHHbIE (UTYpPHl HAa TJIOCKOCTH: TETpadp,

KyO, mapajuieNenuIies], HIOCTPOSHHE CeUeHHM

7.3

[lepnieHAUKYIAPHOCTh NPSIMOM M IUIOCKOCTH: NEPHEHAMKYJSAPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, IIPSAMBIE MapaUICIIbHBIE U NIEPICHANKYJIPHBIE K IIJIOCKOCTH, IIPU3HAK
NEePNEHAUKYIISIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O MPSIMON IEPIIEHANKYIISIPHOU
IJIOCKOCTH. YTJIBl B IIPOCTPAHCTBE: YIrOJl MEXAY IpPsAMOM U IUIOCKOCTBIO,
JBYI'PAaHHBIA yrOJI, JIMHEHHBIM Yyroia JAByrpaHHoro ymia. Ilepnenguxkymsp u
HAKJIOHHBIC: PACCTOSHHUE OT TOYKU 1O IUIOCKOCTH, PACCTOSHHUE OT IPSAMOM 10
IUIOCKOCTH, MPOEKIMsI UTypbl Ha MJIOCKOCTh. [lepneHAuKyIsIpHOCTh MIIOCKOCTEN:
NPU3HAK  IEPIEHIUKYIAPHOCTH  ABYX  Iulockocred. Teopema o Tpéx

NEPHEHANKYIIAPAX

7.4

IloHATHE MHOrOrpaHHMKa, OCHOBHBIE JJIEMEHTBI MHOIOIPDAHHMKA, BBIITYKIBIE H
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKAa MHororpaHHuka. [Ipumsma: N-yrompHas
npy3Ma, TPaHU U OCHOBAHUS NPU3MBI, MpsMas U HAKJIOHHAs MpPU3MbI, OOKOBas U
MIOJIHASI TOBEPXHOCTH Npu3Msbl. [lapamienenumen, mpsMOYToJIbHBIN MMapauIeICITNAIIE T
u ero ceorcraa. [Iupamuaa: N-yrojgsHas nupamuia, TpaHd U1 OCHOBAaHUE ITUPAMU/IBI,
OOKOBas M MOJIHA MOBEPXHOCTh MUPAMU/bI, IPABUJIbHAS U yCeU€HHAs MUpamMua.

OJIEMEHTHI nNpu3Mbl U TMHUPaAMUBL. HpaBI/IJ'ILHBIe MHOT'OTPpAHHUKH: TIOHATUC




MPAaBUJILHOTO MHOTOTPAHHMKA, TMpaBWIbHAS TPU3Ma U MPaBWIbHAS MHUPaAMUJA,
[paBUJIbHAS TPEYrojibHAs MUpaMHAa U IPaBWIbHBINA TeTpalap, ky0. [IpeacraBnenue
O IpaBWIbHBIX MHOIOTPaHHMKAaX: OKTa’Jp, AOJAEKa’aAp M ukocayapyrue CeueHus

IMPU3MBbI U ITUPaMU/JIbI

7.5

CI/IMMCTpI/IH B IPOCTPAHCTBE: CHMMCETPHUA OTHOCHUTCIBHO TOYKH, HpHMOﬁ,
IUIOCKOCTH. DJICMCHTHI CUMMCTPUHU B IIUpaMUJax, MapajiiCjaCcuurcaax, mpaBUJIbHbIX

MHOTI'OI'PaHHHUKax

7.6

Brruucnenue 31eMEHTOB MHOTOTpAaHHHKOB: pEOpa, nuaroHanu, yriuel. I[lmomansb
OOKOBOM IOBEPXHOCTH W IIOJHOMH IIOBEPXHOCTH TNPSAMONW IpPHU3MBI, IUIOLIA/b
OCHOBaHUH, TeopemMa 0 OOKOBOI MOBEPXHOCTHU MpsiMOi mpu3Mbl. [lnomans 6oxoBoi
IIOBEPXHOCTU M IIOBEPXHOCTH IPABWIBHOM MNUpaMHIbl, TeopemMa O IUIOIAIn

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

1.7

HOI[O6HBI€ TCJIa B ITPOCTPAHCTBC. CooTHoOIICHUS MCKAY IUIoIagsIMu HOBCpXHOCTCﬁ,

00BpEMaMU TTOOOHBIX TEN

11 KIIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COIePKAHUS

6

I'eomerpus

6.1

[Hunuaapuyeckasi MOBEPXHOCTb, 00pa3zyrolie HUINHAPUIECKONW MTOBEPXHOCTH, OCh
LHWINHAPUYECKON MOBepXHOCTU. LIMIMHIp: OCHOBaHMS W OOKOBasl MOBEPXHOCTb,

oOpa3yromias u oCh, TUIOIaAb OOKOBOW M TTOJIHOW TOBEPXHOCTH

6.2

Konunyeckas mnoBepxHOCTh, 00pa3yroliie KOHUYECKO MOBEPXHOCTH, OCh U BEpPIIMHA
KOHWYecKoi moBepxHocTH. KoHyc: OocHOBaHME W BeplInHA, 00pasyromias U OcCh,
ionaab OOKOBOM M TIOTHOM MOBEPXHOCTH. YCEUEHHBIN KOHYC: oOpasyromiue u

BbICOTA, OCHOBAaHUA 1 OokoBas ITOBEPXHOCTDH

6.3

Cdepa u map: neHtp, paauyc, AMaMeTp, IoLalb NoBepXHOCTH ceprl. B3anmHoe

PAaCIIOJIOKCHHUC C(i)epLI 1 TIJIOCKOCTH, KacCaTCJIbHasA ITINIOCKOCTh K cq)epe, miomanb

cdepbl

6.4

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

6.5

KomOunammu Ten BpamieHuss ¥ MHOTOTPAHHUKOB. MHOTOTpaHHUK, OIHMCAHHBIN

okoJ10 cdepsl, chepa, BIIUCAaHHAS B MHOTOTPAHHHK, HJIH TEJIO0 BpAIEHUS

6.6

[TonstTre 06 o6béMe. OcHOBHBIE cBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
OpsSIMOYTOJIBHOTO TMapayviefenunena u cieaActBus u3 He€. OO0BEM HWIMHIPA,

koHyca. O0BEM 1mapa u iomaab cGepol




[TogoOuble Tema B mpoctpaHcTBe. COOTHOWIGHHUS  MEXKIY — IUIOMIASIMH

0.1 MMOBEPXHOCTEH, 00hEMAMHK MOAOOHBIX TET
6.8 Ceuenust uunuHApa (MapajuieibHO U NEPIEHIUKYISIPHO OCH), CEUEHHUS KOHYyca
' (mapannenbHOE OCHOBAHUIO U MPOXO/SIEe Yepe3 BEPIINHY), CeUeHuUs 11apa
Bekrop Ha miockoctu u B mpocTpaHcTBe. CIIOXKEHUE M BBIYUTAHUE BEKTOPOB.
6.9 YMHO)€eHuEe BeKTOopa Ha uucio. Pa3noxkeHne BeKTOopa 1o TpEM HEKOMIUIAHAPHBIM
' BekTopaM. [lpaBuno mnapamnenenunena. PemeHune 3amad, CBA3AaHHBIX €
IIPUMEHEHUEM IIPAaBUII ACUCTBUM C BEKTOPaMU
[IpsimoyronbHas cucTeMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel BeKTOpa.
6.10 [Ipocreiimne 3amadyn B KOOpAMHATAX. YTod MexAy BekTtopamu. CkalsipHOE

IIPOU3BCACHUC BCKTOPOB. Brrancnenue YIJI0B MEXKAY HNPpAMBIMU M ILIOCKOCTAMH.

KoopanHaTHO-BEKTOPHBIN METOJI ITPU PEIIEHUHA FEOMETPUUYECKHX 3a/1a4




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

Kon IIpoBepsiemble TPeOOBaHMSA K NPEAMETHBIM pe3yJbTaTaM OCBOCHHUS
NpoBepsIeMOro OCHOBHOI1 00pa3oBaTeJIbHOI MPOrpaMMBbI CPpeAHero oo1ero
TpeOoBaHUs o0pa3oBaHust

Bnagenue meromamMu J0Ka3aTeNbCTB, aIrOPUTMaMHU pEIICHUS 3a4ad;
yMeHue (HopMynupoBaTh U ONEPUPOBATH MOHATHSAMHU: OIpEIesICHHE,
aKcuoma, TeOpeMa, CJIEICTBHE, CBOMCTBO, IPU3HAK, JI0Ka3aTelIbCTBO,
paBHOCHIIbHBIE (HOPMYITHPOBKH; IPUMEHSTh UX; YMEHHE (HOPMYITHUPOBATH
0o0paTHOE U IMPOTUBOIOJIOKHOE YTBEP)KIEHHE, NMPUBOJUTH NMPUMEPHI U
KOHTPIIPUMEDPBI, HCIOJIB30BaTh METOJ MAaTeMaTHYECKOW WHIYKINH;
IIPOBOAMUTH  JI0KA3aTelIbHBIE PACCYXKACHUA IIPpU PELIEHUU 3a1ady,
1 OLICHUBATh  JIOTMYECKYIO  IIPaBUJIBHOCTb  PACCYXKACHUH;  yMEHHUE
OIIEpUPOBATh MOHATUAMHU: MHOXECTBO, IOAMHOXECTBO, ONEPALMH Haj
MHOXXECTBAMH; yMEHHME HCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar JJis OIIMCaHMsl pealIbHbIX IPOLIECCOB U SBJICHUH U IPU PELLICHUN
3aJa4, B TOM 4YHCIE W3 JPYTUX YYeOHBIX NPEIMETOB; YMEHHE
OIIEepUPOBATh MOHATHAMMU: rpad, CBA3HBINA rpad, IepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHUE 3a/aBaTb W OIUCHIBaTh Tpadbl Ppa3InYHBIMU

croco0amMu; NCIOIb30BaTh Tpadbl IPHU PEIICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHSAMHU: HAaTypaJlbHOE YMCIIO, LI€JI0€ YHCIIO,
CTENEHb C LIEJIBIM [T0KA3aTeIeM, KOPEHb HAaTypaJIbHON CTENEHH, CTENCHb
C palMOoHaJIbHBIM  TIOKa3aTelieM, CTeNeHb C  JIeWCTBUTEIbHBIM
nokaszareneM, JiorapupM 4YHMcIa, CHHYC, KOCHHYC M  TaHI€HC
MIPOU3BOJILHOTO YHUCIIA, OCTAaTOK IO MOJYNI0, PAaIlOHAJIBHOE YHCIIO,
UPpallMOHAIIBHOE  YHUCJIO,  MHOXECTBA  HAaTypaJbHBIX,  LEINbIX,
2 palMoOHaJbHBIX, JEUCTBUTENbHBIX YHCEN; YMEHHE HCII0JIb30BaTh
MPU3HAKH JIETMMOCTH, HAaUMEHBIINHA OOIIMI JenuTenh U HauMEHbIIee
oOuiee kpaTHoe, anroput™ EBKiuga mpu pemieHuu 3a1a4; 3HaKOMCTBO C
pPa3IMYHBIMM  IO3ULUOHHBIMM  CUCTEMAMM  CUMCICHMS;  YMEHHE
BBINOJIHATh BBIUMCIIEHUE 3HAUYEHUI M NpeoOpa3oBaHUs BBIPAKEHHUH CO
CTeNeHsIMH M JiorapudmMamu, IpeodpazoBaHus IPOOHO-pallMOHATBHBIX

BBIpa)KeHHfI; YMCHHUC OICPUPOBATH MOHATUAMU: ITOCIICAOBATCIBHOCTD,




apudmernueckas nporpeccusi, reoOMeTpUuYecKast nporpeccusi,
OCCKOHEYHO yOBIBafOIIas TreoMETpHYecKass TPOrpeccHsi; YMEHHE
3a/1aBaTh MOCJIEI0BATEILHOCTH, B TOM YHUCJIE C MOMOIIBIO PEKYPPEHTHBIX
dbopmyn; yMmMeHHE ONEpUpPOBaTh TMOHATHIMHU: KOMIUIEKCHOE YHCIIO,
CONPSIKEHHBIE KOMIUJIEKCHBIE YHCIIA, MOJYJIb U apTYMEHT KOMIUJIEKCHOTO
yucina, ¢opMa 3aldCH  KOMIUIGKCHBIX 4Hcell  (reoMeTpuyecKas,
TPUTOHOMETpPHYECKass W  anreOpanyeckas); YMETh IMPOU3BOAUTH
apudMETUYECKHE JEeUCTBUS C KOMIUICKCHBIMHA YHCJIAMH; IPHUBOJIUTH
MpUMEPhl  UCTOJB30BAHMS  KOMIUIEKCHBIX  YHCE;  ONEpUpPOBATH
MOHATUSIMM: MaTpuma 2x2 W 3X3, oOmnpeneauTeslb  MaTpHLbl,

FCOMeTpI/I‘-IeCKI/Iﬁ CMBICJT OIIPECACIIUTECIIA

VYMmenue ONCpHUpOBaATh IMOHATHUAMU. pPALMOHAIBHBIC, HPPAHOHAIBHEBIC,
II0Ka3aTCIBbHBIC, CTCIICHHBIC, JIOFapI/I(i)MI/I‘IeCKI/Ie, TPUT'OHOMETPUIYCCKHEC
YpaBHCHHA W HCPABCHCTBA, MHX CHCTCMbI; YMCHHC OIICPHUPOBATH
INOHATHUAMU: TOXIACCTBO, TOXICCTBCHHOC Hpeo6pa30BaHHe, YpaBHCHHC,
HCPaBCHCTBO, CHCTEMa ypaBHCHI/Iﬁ U HCPABCHCTB, PaBHOCUJIBHOCTH
ypaBHeHHﬁ, HCPAaBCHCTB MW CUCTEM; YMCHHUC DpPCIIAaTb YpPABHCHMH,
HCPAaBCHCTBA MW CUCTEMbI C IMOMONIBIO PA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHs, HCPABCHCTBA MW CHUCTEMblI C TIIApaMETpOM; IIPUMCHAITH
YpaBHCHUA, HECPABCHCTBA, UX CHUCTCMBbI I PCHICHUA MATCMATHYCCKUX

3ala4 U 3a1a4 U3 pa3JIMYHbIX obOmacren HAaYKH U peanLHoﬁ KHN3HHU

YMenue onepupoBaTh NOHSATUAMU: (QYHKIUS, YETHOCTh (QYHKIMH,
NEPUOUYHOCTD (PYHKIIUH, OrpPaHUYEHHOCTh (PYHKIIMM, MOHOTOHHOCTbH
(GyHKIUH, SKCTpeMyM (QYHKIIMHM, HauOOJIblllee M HAaMMEHbIIee 3HAYCHUS
(GYHKIMU Ha IPOMEKYTKE, HeNpepbIiBHAs (DYHKIIMS, aCUMITOTHI rpaduka
(GyHKIMY, TepBas U BTOpas MPOU3BOJHASA (PYHKLIMU, TEOMETPUUYECKUN U
¢u3nyeckuif cMbICT TPOM3BOJHON, NEpBOOOpa3Has, OINpenenEHHbIN
MHTErpai; yMEHHEe HaXOAWThb aCUMOTOTHI rpaguka (yHKIUU; yMEHUE
BBIUUCIATh IPOU3BOJAHBIE CYMMBI, IIPOU3BEAEHHUSA, YacTHOIO U
KOMIIO3UIMU (YHKIUH, HAXOAUTh YpaBHEHHE KacaTeIbHOW K rpaduky
(GYHKIMK; yMEHUE HAXOIUTh MPOU3BOJHBIC 3JEMEHTApHBIX (YHKLUH;
YMEHHE UCIOJIb30BaTh IPOU3BOJHYIO UId HCCIeAOBaHUS (QYHKIHA,
HaxXo/JWTh HauOOJbIIME M HAUMEHbIINE 3HAUYeHUS (YHKUUN; CTPOHUTH
rpad¥K MHOTOYJIEHOB C HCIIOJIb30BAaHMEM ammapaTa MaTeMaTH4YeCKOIo
aHaJIM3a; TMPUMEHATh IPOU3BOAHYIO I HAXO0XKACHUS HAWIy4dlIEro

peICHUA B IMNPUKIAAHBIX, B TOM YHCJIC COHHAJIBHO-D3KOHOMUYCCKHUX H




¢bu3nuecKkux 3a7adax; HaXOAUTh TUIOMIAN U 00BEMBI (DUTY C TTOMOIIBIO
MHTErpaja; MPUBOJIUTH NMPUMEPHl MaTEMaTHYECKOTO MOJICIUPOBAHHS C

MOMOIIBI0 AU depeHIINaATbHBIX YPABHCHHIMA

YMeHue omnepupoBaTh MOHATHAMHU: rpaduk QyHKIUH, oOOpaTHas
GyHKIMS, KOMIIO3MIUS (QYHKIMH, JUHEHHas (QyHKUIus, KBagpaTHYHAS
byHKIHA, panuoHaabHas byHKIMA, CTEIIEHHAsI byHKuus,
TPUTOHOMETpUYECKHue (YHKIUH, OOpaTHbIE TPUTOHOMETPUYECKHUE
¢GbyHKIMHM, TOKa3aTenbHas | Jorapudmuyeckas (GyHKLIUU; YMEHUE
CTPOUTH TpapUKH H3yYCHHBIX (DYHKLUH, BBHITOJIHATH NPEOOpa3OBaHUS
rpaduKoB (GYHKIUH, UCTIOIB30BaTh TPAPHKH AJIs1 U3yYSHHS POLIECCOB U
3aBUCHMOCTEH, MPH pPEIICHUN 3a/ad U3 JAPYTUX Y4EOHBIX MPEIMETOB U
3a7a4d U3 peabHON JKU3HU; BBIPAXATh (POPMYIaMU 3aBUCHIMOCTH MEXIY
BEJIMYMHAMH; HCIOJb30BaTh CBOMCTBA M Tpaduku QYHKIMHA IS
peleHus ypaBHEHHI, HEPABEHCTB U 3a/1a4 C TapaMeTpaMu; U300pakaTh
Ha KOOpJMHATHOW IUIOCKOCTH MHOXECTBA pEIICHUH YypaBHEHUH,

HCEPaBCHCTB U UX CUCTEM

VYMeHue pemniath TEKCTOBbIE 33Ja4yM pa3HbIX TUIOB (B TOM 4YHCIE Ha
MPOIEHTHI, JIOJIU U YacTH, HA JBWKEHHE, paOdOTy, CTONMOCTh TOBApOB U
yCIIyT, HAJIOTH, 3a/1a4i U3 00J1acTH yIpaBlIeHUs TUYHBIMU U CEMEHHBIMU
(MHaHCaMM); COCTABJIATH BBIPAKEHUS, YpaBHEHHUS, HEPABEHCTBA U UX
CUCTEMBI IO YCJIOBHUIO 3aJayd, HUCCIEAOBATh IOJYYEHHOE pELICHUE U
OLICHMBATh TPaBJONOA00HOCTh pPE3yIbTAaTOB; YMEHHE MOJEINPOBATh
peanbHbIE CUTyallUM Ha SA3BIKE MATEMaTUKH; COCTABIIATH BBIPAXKCHMS,
YpPaBHEHHUs, HEPAaBEHCTBA M HMX CHUCTEMBl II0 YCJIOBHMIO 33J1a4H,
HCCIEA0BAaTh IIOCTPOEHHBIE MOJEIHM C HCIOJb30BAHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN pe3yabTaT

YMeHue onepupoBarh MOHATHAMU: cpeiHee apudmMeTnyeckoe, MeANaHa,
HauOosplllee M  HAWMEHblIee 3HAYeHHUs, pa3Max, JUCIEepCHs,
CTaH/apTHOE OTKJIOHEHHWE YHCIOBOro Ha0Opa; yMEHHE U3BIIEKATh,
MHTEpIPETHPOBaTh HMH(OpPMAIMIO, TMPEACTaBICHHYIO B Talnuuax, Ha
nuarpammax, rpadukax, OTpaskKarollyl0 CBOMCTBA PeabHBIX IIPOLECCOB U
SBJICHUI; MPEICTABIATh HH(POPMAILIMIO C TIOMOLIBIO TAaOIHIl U TUArpaMM;
HCCIIEIOBaTh CTaTUCTUYECKHE JaHHbIe, B TOM YHUCJIE C NPUMEHEHHEM
rpadUUecKuXx  METOJ0B UM  DJIEKTPOHHBIX  CPEJACTB; IpaduvecKu

ucciaeagoBarb COBMECTHBIC Ha6J'IIOJIeHI/I${ C IIOMOHIBIO  JUarpaMm




paccenBaHys U JIMHEWHOU perpeccuu

YMeHue onepupoBaTh NOHATHSAMHU: CIyYalHBIA OIBIT M CIIy4aliHOE
COOBITHE, BEPOSTHOCTb CIYy4alHOTrO COOBITUS; YMEHUE BBIUUCIATH
BEPOSTHOCTh C HCIIOJIb30BaHUEM TIpaUuecKUX METOJIOB; HPUMEHSTH
(GopMyJbl CIIOKEHUSI M YMHOXXEHHUS BEpOSTHOCTEH, (opMyily IOIHOH
BEpOSATHOCTH, popmyny bepHymim, komOuHaTOpHBIE (GaKTHl U HOPMYIIBL;
OLIEHUBATh BEPOSATHOCTH pEAbHBIX COOBITUH; YMEHHME OIEpPUPOBATH
MOHATUSIMHU: CIIydaiiHas BEJIMYMHA, paCIpeieiCHUE BEPOATHOCTEH,
MaTeMaTH4eCKoe OXHMJaHWe, AMCIEpCUs U CTaHIApTHOE OTKJIOHEHHE
CIlyyailHOH BeNMYUHBI, (YHKUUU paclpenesieHus: W IUIOTHOCTH
PaBHOMEPHOr0, IMOKa3aTeIbHOIO W HOPMAJIbHOIO pPacCHpelesIeHHIH;
YMEHHUE WCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX pACHpEIeNCHUH IS
peleHust 3a1ayd; 3HAKOMCTBO C TMOHATHAMM: 3aKOH OOJIBIIMX 4YHCET,
METOABl BBIOOPOYHBIX HCCIIECOBAHUH; YMEHHE TPUBOJUTH IPUMEPHI
IPOSIBJICHUS 3aKOHA OOJIBIIMX YHUCENI B HMPUPOAHBIX M OOLIECTBEHHBIX
SBJICHHSIX; YMEHHE OTIEpPUPOBATh NOHATHSAMHE: COYETaHUE, TIEPECTaHOBKA,
YHUCIO COYETaHWH, YHCIO IepecTaHOBOK; OumHOM HploToHA; ymeHHe
MPUMEHSITH KOMOMHATOPHBIE (PaKTHl M PACCYKICHHS IS PEIICHUS 3a/1a4;
OLIEHUBATh BEPOSITHOCTH  peallbHbIX COOBITHIA; COCTaBIIATh

BEPOSTHOCTHYIO MOJIEIb U UHTEPIPETUPOBATH MTOJIYYEHHBIA pE3yIbTaT

YMeHue onepupoBarh IMOHATHUAMU: TOYKA, HpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BeEIMYMHA YyIJa, IUIOCKUH Yroi,
JBYTpaHHBIA YToJ, TPEXTPAHHBIM Yroj, CKPEIIMBAIOUIMECS MpsSMBbIE,
NapajuleIbHOCTh U MEPHEHIUKYISIPHOCTD MPSAMBIX U TUIOCKOCTEW, yro
MEXIY NPAMBIMH, YIOJ MEXAY NpPSIMONH M IUIOCKOCTBIO, YrOJd MEXKIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JIO MJIOCKOCTH, PACCTOSHUE MEXAY
MPSIMBIMHU, PACCTOSTHUE MEXY IUIOCKOCTSIMH; YMEHHUE UCIOIb30BaTh IIPH
pelIeHny 3a/ia4 U3y4deHHble (PaKThl U TEOPEMbI IUIAHUMETPUU; YMEHHE
OLIGHUBATh pa3Mepbl OOBEKTOB  OKPYKAIOLIET0 MHpA; CTPOMUTH
MaTeMaTHYeCKUe MOJIEIH C TOMOIIbI0 T'E€OMETPUUECKUX TMOHATHI U

BCJIMYHWH, PCIIATh CBA3aHHLIC C HUMU ITPAKTHUYCCKUC 3a1a4Yn
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YMeHue onepupoBaTh MOHATHAMM: IUIOMIATL (QUIYpHl, 00BEM (UTYpHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPaHHHUK, CEYEHHME MHOTOIPaHHUKA,
KyO, mapajuienenuiiesl, Npu3Ma, NUpaMuaa, (Gurypa M IMOBEPXHOCTb

BpalleHus1, MWIMHAP, KOHYC, map, cdepa, miomanas cepsl, IIIONaab




MOBEPXHOCTU NHPaMHJIbI, TPU3MBI, KOHYyCa, IWIMHApa, 00BEM Kyoda,
MPSIMOYTOJIBHOTO Napajielenuneaa, NUpaMuabl, MPU3Mbl, LUIUHIpPA,
KOHyca, 11apa, pa3BEPTKA MOBEPXHOCTH, CEYEHUs KOHyca U LMJIMHJIpA,
MapajuieJIbHbIE OCH WM OCHOBAHUIO, CEUEHUE 1Iapa, IJIOCKOCTb,
Kacaromascss cdeppl, HUIMHIPA, KOHYCa; yYMEHHE CTPOHMTH CEUCHHE
MHOTOTpaHHHUKa, U300pakaTb MHOTOTPAHHUKH, (UTYPHI U MOBEPXHOCTU
BpAILIEHUs, UX CEYEHUS], B TOM YHCJIE C IOMOILBIO 3JIEKTPOHHBIX CPEJICTB;
yYMEHHE MPUMEHSITh CBOMCTBA r€OMETPUUECKUX (UTYpP, CAMOCTOSATEIHHO
(hopMyIHPOBATEH OIPEICICHUS U3y4aeMbIX (UTYp, BBABUTaTh THIIOTE3bI
O CBOMCTBax M MPHU3HAKAX IeOMETPHUYECKUX (puryp, o00OCHOBBIBATH WIIU
OmpoBepraTh MX; YMEHHE TMPOBOAUTH Kiaccudukanuio ¢uryp mo
Pa3IUYHBIM TPHU3HAKaM, BBIMOJIHATH HEOOXOIUMbBIE TOTOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue omnepupoBaTh MOHITHSIMH: JIBIDKEHHE B  IPOCTPAHCTBE,
napajuleNbHbI MEePeHOC, CUMMETPUS Ha IJIOCKOCTU M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue MoA0OMs, TOAOOHBIE (UTYpPBI;, YMEHHE
pacrno3HaBaTh paBHbIE W MOJOOHBIE (UTYpPBHI, B TOM YHCJIE B MPUPOJE,
HCKYCCTBE, apXUTEKTYpE; HCIOJIb30BaTh T'€OMETPUYECKHUE OTHOIICHUS
IpU pElIeHUU 3a]a4; HaXOJUTh TEOMETPUYECKHE BEIUYHMHBI (IJIMHA,
yroJ, IJIomaab, O0BEM) MpH pelIeHWH 3a7ad U3 JAPYruX yueOHBIX
MPEeIMETOB M U3 PeaTbHON KU3HU; YMEHUE BBIUUCISITH T€OMETPHUECKHE
BEJIMYUHBI (IJIMHA, YTOJ, IUIONIaAb, OOBEM, ILIOMIATh TMOBEPXHOCTH),
WCIONB3Ysl M3y4YeHHBbIE (QOpPMYJBl M METOMABI, B TOM 4YHCIE: IUIOIMAIb
MMOBEPXHOCTH MUPAMUJIBI, TIPU3MBI, KOHYCA, IWIHHIPA, TUIOMAIb Cepsr;
00bEéM Ky0a, MPSMOYTOJILHOTO Mapajuieienunena, MUPaMUubl, MPU3MBL,
UWIMHApA, KOHYyCa, Iapa; YMEHHE HaXOAWTh OTHOIIEHHE O0BEMOB

NOJOOHBIX (GUryp
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VYMmenne OIICPHUPOBATH IMOHATUAMU: NPAMOYTOJIbHAd CUCTEMA KOOPJAUHAT,
BEKTOp, KOOPIUHATHI TOYKH, KOOPJIWHATHI BEKTOPa, CyMMa BEKTOPOB,
MPOM3BECHNE BEKTOpa Ha YHCJIO, Pa3JIOKEHHE BEKTOpa Mo 0asucy,
CKaJIIPHOE TIPOM3BE/ICHUE, BEKTOPHOE IMPOM3BEACHUE, YrOJl MEKIY
BCKTOpaMH; YMCHHEC HCIIOJb30BaTh BeKTOpHI—;IfI u KOOp)IHHaTHBIfI METOL
JUIE  PEIICHWsST TEOMETPUYECKMX 3aj]ad W 3ajad JAPYruX Y4eOHbBIX

MIPEAMETOB
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YMeHne BBIOWpATh TOAXOAANIMN METOA JUIsl pEIICHHS 3a7adu,




NMOHMMAHUE 3HAYUMOCTH MaTeMaTUKU B U3YYECHUU MPUPOJHBIX U
OOIIECTBEHHBIX MPOIIECCOB W  SABIIEHUH; YyMEHHE pacrno3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTEMaTHKH B HCKYCCTBE, YMEHHE IPHUBOJIUTH
MpUMEPbl MATEeMaTUYECKUX OTKPBITUH POCCHUHUCKOM HW  MHUPOBOM

MaTeMaTU4eCKOU HayKH




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

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Koxn

1 Yucna u BIYUCIIECHUS

11 Harypanbnsie u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCEI

19 Pammonanbupie  yncna. OOBIKHOBEHHBIE M JECATUYHBIE JPOOH, MPOICHTHI,
' OCCKOHEYHBIC MTEPUONUECKHUE TPOOH

13 Apudmerndeckuii KOpeHb HaTypaibHOU cremeHu. [leiicTBus ¢ apudmernaeckumu
' KOpPHSIMU HaTypaJIbHOW CTETIEHU

v Crenens ¢ 1enbiM nokaszareneM. CTeneHb ¢ palliOHAIbHBIM 10Ka3areneM. CBoicTBa
' CTETEHU

. CuHyc, KOCHMHYC M TaHI€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' APKTaHTEHC YMCIIOBOTO apryMeHTa

1.6 Jlorapudwm uyucna. JlecaTuynbie U HaTypajabHbIC JOrapu(MbI

HevictBurenbHpie yucia. ApudMeTHYECKHE ONepaluu C JEeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOnmkéHHble BEIYUCIEHUS, IPAaBUIa OKPYIJICHUs, IPUKU/IKA U OLICHKa
pe3yabpTaTa BEIYUCICHUN

1.8 [IpeobOpazoBanue BeIpaKEHHIA

1.9 KommuiekcHsle uncna
2 VYpaBHeHUs 1 HEpaBEHCTBA

2.1 Hensle 1 1poGHO-paliOHaIbHbIE YPAaBHEHUS

2.2 HppanmoHanpHble ypaBHEHUS

2.3 TpuronomeTrpruyeckue ypaBHEHHS

2.4 [TokazarenbHble U TorapupMUUYECcKUe YpaBHEHHUS

2.5 Lenblie n 1poOGHO-paIOHANIbHBIE HEPABEHCTBA

2.6 WppannonanbHble HepaBEeHCTBA

2.7 [ToxazarenbHble U TorapuPMUUECKHE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucTeMbl 1 COBOKYITHOCTH ypaBHEHUN U HEPABEHCTB

2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu




2.11

Martpuna cuctemsl TMHEWHBIX ypaBHEeHUN. OnpeaenuTenb MaTpULIbl

3 OyHKIUHT U TpapUKU
31 OyHKIUs, cnocoObl 3amanus QyHkiuu. ['paduk (yakmuu. B3zanmao oOpaTHBIC
' ¢ynkuuu. Yétneie u Heu€THbIe GyHKIMU. [lepuogumueckue GpyHKIIH
Ob6nacte ompezeneHuss W MHOXECTBO 3HaueHUM ¢yHkuuu. Hymu ¢yHKIum.
3.0 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DyHKIIHH.
' Makcumymbl 1 MUHUMYMBbI (yHKuud. HauGomnbiiee M HauMeHblee 3HAaYCHHE
(GyHKINU Ha TPOMEXKYTKE
33 CrenenHass (yHKIUSI C HATypalbHBIM W LEIbIM MoOKa3zarenem. EE€ cmoiicTBa u
' rpaduk. CBoiicTBa U rpaduK KOpPHS N-0i CTENEHU
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcumntoTsl TpadukoB ¢yHkiuil. CsoiicTBa  (yHKIUH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS MTOCIEA0BATEIHHOCTEN
3.8 Apudmerndeckas 1 reoMmeTpudeckas mporpeccuu. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana matemaTndeckoro aHanusa
4.1 [TpousBoanas ¢pyukiuu. [Ipon3BoHbIE FI€MEHTAPHBIX (YHKIIUN
[IpumeHenne mNpPOU3BOJHOW K MCCIEAOBAHUIO (QYHKIMI Ha MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxokeHne HanOoibIIero 1 HaMMEHbIIEro 3Ha4eHUs (YHKLIUU Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuTerpan
5 MHoecTBa 1 JIOTHKA
5.1 MHoecTBO, onepalnuu HajJ MHOKecTBaMU. J[narpaMMel Disiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Kombunatopuka
7 I'eomeTpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu




7.4

Tena v MOBEPXHOCTH BPALLECHUS

7.5

Koopaunatsl 1 BEKTOpBI
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