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MNOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamma yudeOHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kmaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nmporpaMMbl 00eclieYMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI U HENPEPHIBHOIO 00pa3oBaHUs,
IEJIOCTHOCTh OOMIEKYJIbTYpPHOTO, JUYHOCTHOTO U TO3HABATEIBHOTO Pa3BUTHUSA
JUIHOCTH 00YJarOITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPHUM Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METalNpeIMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOyUYEHUS T€OMETPHH B HAMPABICHWU JIHUYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEJICTaBICHUNA O CYIIHOCTH M IMPOUCXOKICHUH I€OMETPHUUECKUX
abcTpakiuii, COOTHOIICHHH pPEaJbHOTO0 WM HACaTbHOTO, XapaKTepe OTpakeHUs
MAaTEMATUYECKOM HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUS, HEOOXOAMMBIX [UIsl aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcs OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmmiero oOpa3oBaHUs, TaK Kak OOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JTUCIMIUIMH €CTECTBEHHO-HAYYHON HaNpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU HU3YUYEHHHU OOYYaroIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH 1 TIOCTPOCHUH IIETIOYKHU JTOTHUECKHUX YTBEPIKICHUH
B XOJ€ pEIIECHUS TEOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATH M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPHU PEIICHWU 3a]ad e€CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00NAcCTSIX AESITeTbHOCTH denoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXXEHHUSI OKPYXKAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENbHOCTH.  OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSAET pa3Hble BUABI Y4EOHOM M TPYIOBOM J1€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHAIBHO BAXKHBIX KA4YEeCTB, MOITOMY aKTyaJlbHA
3amaya (opmupoBaHusS y OOYyYarONIUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEITCIIBHOCTH M0 MHOTUM HAmpaBICHUSM.

[lens ocBoeHusi mporpaMMbl ydyeOHOro kypca «Il'eomerpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOE U OOILIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUs |
WCIIOJIB30BAaHUSA CHUCTEMATHUYECKUX TIEeOMETPUUYECKHX 3HAHMH W  JICUCTBUH,
crienu(PUIHBIX TEOMETPHUH, BO3MOKHOCTH YCIICIIHOTO MPOAOIKEHUSI 00pa30BaHUs
10 CIEIUAIBHOCTSM, HE CBSA3aHHBIM C MPUKIIAJHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIMXCs CPEAHEH IITKOJIBI, HE UCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPYTHCHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromygecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKoi TEOMETPHUM H HEOOXOAMMBIC ISl JKU3HH B COBPEMCHHOM
obmectBe. KpoMe 3TOro, OHU MMEIOT BO3MOXKHOCTh M3YyYHMTh T'€OMETPHUIO Oojiee
rIyOOKO, €cii B JajbHEWIIEM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOPECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1enu OCBOCHMSI TMPOrpaMMbl OOECIIEUMBACTCA PEIICHUEM
COOTBETCTBYIOIIUX 3amad. [IpuOpUTETHBRIMH  3aJa4aMH  OCBOEHHSA Kypca
«I"'eomeTpumn» Ha 6a30BoM ypoBHE B 10—11 kaccax gBisltOTCS:

e (opmupoBaHue MNpEACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECKUX MOJEISIX, MTO3BOJISIONIUX OMKCHIBATH
Y U3y4aTh pa3HbIC SBIICHUS OKPY>KAIOIIETO MUPA;

e (opmMupoBaHue yMEHHs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaTbHOM MHPE MHOTOTPAHHHUKH U TeJla BpaIllEHUS;

e OBJAJCHUEC METOAAMH PEIICHHS 3a/1ad Ha TIOCTPOCHHS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHuMe yMEHHUS OINEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPaHHHUKAX M TeJaX BPAIIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHHE aJTOPUTMAMHU  PEHICHUS  OCHOBHBIX  THIOB  3ajad;
dbopMHpOBaHWE YMEHHUS MPOBOJIWUTH  HECJOXKHBIE  JIOKa3aTeIbHBIC
pacCyXJICHUS B XOJI¢ PCIICHUsS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE WHTEJUICKTYaTbHBIX M TBOPYECKHUX  CIOCOOHOCTEH
OOy4Jarommxcs, IMO3HABATEIbHOM  aKTUBHOCTH, HCCIEAOBATEIBCKUX
YMEHUH, KpUTUIHOCTH MBITIICHHUS,



e (opmupoBaHUE (YHKIIMOHATIEHOM I'PaMOTHOCTH, peNeBaHTHOMN
FEOMETPUU: YMEHUE pPaclO3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX YUEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OopMyIupoBaTh HX Ha A3bIKE
TEOMETPUHU U CO3JaBaTh F€OMETPUUECKUE MOJEIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI ammapar il PELIeHHs MNPAKTUKO-OPUEHTUPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTnMYUTENHFHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3a7a4, pElIaeMbIX Ha YpPOBHE
WHTYUTUBHOT'O MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHasi paboTa HaJ
HUMH, YTO CHOCOOCTBYIOT Pa3BUTHUIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO ITPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENBHOCTH. Pa3zBUTHME NPOCTPAHCTBEHHBIX NPEACTABICHUU Yy
yYallUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET peuIeHUs 3a7ad Ha
CO3/JaHM€  NIPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a HPOBOAUTCS € ONOPOM Ha
HarJIIHOCTh, a OIIEpUpPOBaHUE O0Opa3oM — B YCIOBUAX OTBJIEYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOAHOIO COACPIKAHUS.

OcHoBHbIE copeprkarelibHble TuHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpasHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJEP)KATEeNbHbIM JIMHUSIM, HO M MO ToJaM
o0y4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHus.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yJbTaTaM
OCBOCHHUs pabouell MporpaMmbl, pachpeAei€HHbBIM MO0 ToJaM O00ydYeHuUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATENBHO U MOCTYNATENbHO, C
COOJII0ICHHEM MPUHIUIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MNPEICTaBICHUNA OOy4yaroluXcs, pacuupsis u
yrayOnsis e€, o0pasysi MpOYHble MHOKECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpun orBoautes 2 daca B Henemo B 10 kimacce u 1 gac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COAEPXKXAHHUE YYEBHOTI' O KYPCA
10 KITACC

IIpsimMble M IVIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPHH:
aKCHUOMBI CTEPEOMETPUH U CIECTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
napajuielbHble W CKpelmuBaromuecs mnpsMble. [lapamnenbHOCTs OpSIMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MApPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTU. YTJBI C
COHAINpPABJIEHHBIMU CTOPOHAMH; yroJd MEXJIy MNpsIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUlockocTed. [lpocTteiimine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3Ip, KyO, napajjiesienunea; NoCTPOeHUE CEYEHUI.

[leprieHIUKYISIPHOCTh MPSIMOM M TUIOCKOCTHU: NEPHNEHIUKYJIISPHBIE TIPSIMBIE B
IPOCTPAHCTBE, MpSAMBIE MMApAUICNIbHbIE W TNEPIEHIUKYJSPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOM
NEPHEHANKYJIIPHON IUIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YrOJ MEXAY NPAMON U
IJIOCKOCTBIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPpaHHOTO  yTJa.
[lepneHaMKyIIlp M HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl HA  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  IUIOCKOCTEW: TMPU3HAK  NEPHEHAMKYJISIPHOCTH  ABYX
IockocTer. TeopeMa o TpEX MepneHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIIYKJIbIE MHOTOIPAHHUKY; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yromapHas
pU3Ma; TPaHU U OCHOBAHUS NMPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. llupamupa: N-yronpHas nupamuaa, rpaHd U
OCHOBAHME MUPAMHU/JIbI; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMMU/JIbI; TPABUIIbHAS U
yceu€HHas MNHUpaMyja. OJIeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3MaA U
NpaBWIbHAs MHPAMUJIa;, MpaBUJIbHAs TPEYroJibHasi MUpPaMHUAA W TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBieHue o TpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMHUIBI.

CummeTpus B MNPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IUIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, HNapajuieNenunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



Bbruncnenue 31€MEHTOB MHOTOTPAaHHUKOB: pE&Opa, IaUaroHaiu, VYIJbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM MMOBEPXHOCTH NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomans OOKOBOM TIMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MUPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoM mnupamuibl. [lonstue 006 00bEMe. OOBEM
MAPaAMU/IbI, TPU3MBI.

[TomoGubie Tenma B mpocTpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW mMoBepXHOCTU. [lUnuHAp: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3zywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: OCHOBaHWE U BeplMHA, 00Opa3yrolias
M OCb, IUIOMaJb OOKOBOM U TOJHON TOBEPXHOCTU. YCEUEHHBIA KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, ITUaMETp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxxenue chepbl U INIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
I01aab Chephl.

N300pakeHne Ten BpallleHHs Ha MIIOCKOCTH. Pa3BEpTKa UIIMH]Ipa U KOHYCA.

KoMmOuHanun Tenm BpalieHHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpallEHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
IPsIMOYTOJIBHOTO TMapajulenienunena v ciaeactBuss u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 11apa u miaomaab chepsl.

[Togo6ueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEN.

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

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockoctu U B ripocTpaHcTBe. ClI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PelieHwe 3amay, CBSI3aHHBIX C
IIPUMEHCHUEM TMPAaBUJI JEUCTBUU C BeKTopamu. lIpsamoyronbHas cucrema



KOOpaMHAT B mpoctpancTBe. Koopaumnatel Bektopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTroil Mexay BekTopamu. CKalipHOE MNPOU3BEIECHUE BEKTOPOB.
Brruncnenne yriioB Mex1y MpsIMBIMHA M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1ay.



INVIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOEHMS MpOrpaMMbl y4eOHOro mpeaMera
«MareMaTnka» XapaKTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBIICHUMH,
npoLenyp TpaxAaHCKoro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

IlarpuoTrnyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKON UJICHTUYHOCTH, YBOKECHUS K
IIPOLIIOMY Y HACTOSALLIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTHX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHHUEM JYXOBHBIX LIEHHOCTEU POCCUICKOTO Hapoaa,
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEIACHUS,
CBSI3AaHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHHWEM JIMYHOIO BKJIa/a B MOCTPOCHHUE YCTOMUMUBOrO OyAYyLIETO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj7ay, pelIeHnH, paccy X IEHUN;
BOCHPUUMYHMBOCTBIO K MATEMATUYECKUM ACIIEKTaM Pa3JIMYHbIX BUOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHKE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYeCKUe 3HaHUS B
MHTEepecax 30pOBOro M 0€30MmacHoro odpasa *KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTB); (bu3nUecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUX CIIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbIM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ MPUIOKCHUSIMH, YMEHHEM COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymeir mnpodeccur W peamu30BBIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHYECKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA MPOTSHKEHUU BCEU JKWU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMaTHYECKON HAIIPaBICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMUPOBAHHOCTHIO DIKOJIOTHYECKOH KYJIbTYPHI, IMOHUMAHUEM BIUSHUS
COIMAJIBHO-DKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON W COIUATBLHOM
CpeIbl, OCO3HaHHEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOlieM;
OpUCHTAIMEH Ha MPUMEHCHHE MaTeMAaTHYSCKUX 3HAHWHA JJIA PEUIeHHsS 3a1ad B
o0nacTh OKpyXKawmled cpeapl, IUIAHUPOBAHHWS IMOCTYIKOB H OIIGHKH UX
BO3MOJKHBIX MTOCIICJICTBHH JIJIsI OKPY>KAIOIIEH CPEeIbl.

IleHHOCTH HAYYHOT'0 TIO3HAHMSI:

c(OPMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, TMOHUMaHUEM
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW JESITeIbHOCTH, ITaroB €€
pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHs I[MBUIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTHKH M MaTEeMaTHYeCKOHW KyJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHIMBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIle Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOIro MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YTISIMUBHIMU OeUCTNEUAMU.

1)  VYuueepcarvnvie  noznasamenvhvie  Oeticmeus, — 0Oecnequusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUArOWUXCA  (0CBOeHUe
Memo008  NO3HAHUA ~ OKpYHCarwe2o  Mupa;,  npumeHeHue  J102U4ecKux,
uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue aAeicTBu:

e BBIABJIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMAaTHIECKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHAMU, (OPMYIHPOBATH
OTpEeeCHUS  TOHATUH; YCTAHABJIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMynIUpoBaTH W MPeoOPa3OBHIBATH  CYKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWE;
YCIIOBHEBIC;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
NPOTUBOpEYMS B (akTaxX, NaHHBIX, HAONIOJNCHUSX W YTBEPKICHHSIX;



nmpemsiaraTh  KPUTEPUU IS BBIABICHUS  3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCITOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3AKIIOUCHHUH, YMO3AKITIOUEHUH TI0 aHAJIOTHH;

e TIPOBOAWTH CaMOCTOSITEIIBHO JI0Ka3aTeIbCTBA MaTeMaTHYeCKHUX
YTBEPKICHUH (MPSMBIE U OT MIPOTUBHOTO), BBICTPAUBATh apTyMEHTAITUIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHHS U BBIBOJIBI,

e BBIOMpATH cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApHAHTOB pEIICHHs, BBIOMpaTh HambOoNee MOAXOAAIMUNA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeIbCcKue 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOIIHME MPOTHUBOpPEUYUE, MPoOIemMy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUTAaHUPOBAHHBIN OKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0OBEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEIBHO (POPMYITUPOBATH OOOOIIECHUSI U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOEHHUS, MCCIEAOBAHUS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

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

Pabora ¢ undpopmaunmeii:

e BBIABJIATH JCPHUIMTHI WHPOPMAITUH, JAHHBIX, HCOOXOAMMBIX JIJISI OTBETA
Ha BONIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HMCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHAMM3UPOBaTh, CHCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TIPEJICTABIATh €€ B Pa3IUYHBIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSITEIIEHO
c(hOPMYITUPOBAHHBIM KPUTCPHSIM.

2)  Vuusepcanonvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCneuusaom

copMUpOBaAHHOCMb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0wmenne:



BOCIPUHUMATh H  (HOPMYIHUPOBATh CYXKICHUS B COOTBETCTBHUH C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pelleHus 3a7jaul, KOMMEHTHUPOBATh IOIY4YECHHBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 337]aBaTh BONPOCHI 110 CYIIECTBY O0CYKIaEMOU TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC Ha MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB Juajiora, oOHapyXKMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOU Gopme popMyaupoBaTh Pa3HOIIIACHS, CBOM BO3PAKEHMUS,
OPEJICTaBIsATh  pe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMsI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 PE3ECHTAUU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  HUCHOJIb30BaTh  MPEUMYLIECTBA  KOMAHIHON U
WHJMBUAYAJbHOU pabOThI MPU PELICHUH YUYE€OHBIX 3a/]1a4; MPUHUMATh 11EJb
COBMECTHOM JAESATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThI, pacnpeaensaTh BUAbl pad0T, JOrOBapUBaTHCA, 00CYXKAATh MPOLECC
U pe3yJsibTat paboThl; 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYkIeHNs, 0OMEH MHEHH,
«MO3TOBBIE€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATh CBOM JIEUCTBUA C JPYTUMHU UICHAMH KOMAaHJBbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

Vuusepcanvnvie  pecynamuenoie oeticmausl, obecneuusarom

G opmuposaHnue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTAaBJISITH IUIaH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C YU4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM IIO3HABATEJIILHOW pediiekcuu Kak  OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTENIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yJibTaTa peLICHUsI MAaTEMATHYECKOMN 3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7a4i, BHOCUTb KOPPEKTHBBI B [IESITEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJICHHBIX OITMOOK, BHISIBICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBUE pe3yibTaTa I€IM U YCIOBUSAM, OOBACHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKEHMS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OIUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmneprpoBaTh MOHITUSIMH: TOUKA, IPSMas, INTOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUU
r€OMETPUYECKUX 3a]1ay.

OmneprpoBaTh MOHATUSMU: MAPAIICIBHOCTh M MEPIEHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccudpumnmpoBaTe B3aUMHOE pAaCIIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMM: JIBYIPAHHBIA yroJl, TpPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yTria; JIMHEWHBIM Yroj JABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHUK, BBIMYKIBIA ¥ HEBBITYKJIBIM
MHOTOTPaHHUK, 3JIEMEHTbl MHOI'OTPaHHHUKA, TPaBUIIbHBII MHOTOI'PaHHUK.

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

KnaccupummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIBIE MHOTOTPAHHUKHW; TMPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbBIE MPU3MBbI, TAPAJJICIICTIUIIEbI).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHILIMUIIBI TIOCTPOEHUSI CEYEHUH, UCTIOB3YSl METO/, CJIEIOB.

CTpouTh ceyeHHs] MHOTOIPAHHMKOB METOJOM  CJIEIOB, BBINOJHATH
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (uryp: BuUA
CBEpXy, COOKY, CHU3Y.

Perats 3a1aun Ha HaXOXKICHHE TEOMETPUIECKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS W3BECTHBIE AaHAJUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3aJla4 HAa BBIYMCICHUE PACCTOSIHUN MEXIY IBYMs
TOYKAMHM, OT TOYKH JO TMpPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMUCS TIPSIMBIMHU.

Permatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3am Win
aITOpUTMaM, TPUMEHSS W3BECTHBIC aHAJUTHUYECKHE METONbI TPHU PEIICHUH
CTaHJIAPTHBIX ~MAaTEMaTHYECKMX 3aJad Ha  BBIYUCIECHHUE YIJIOB  MEXAY
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIy TMPAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbrancnsate 00bEMBI U IUIOIIAIU MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
nupaMyua) ¢ TNOpuMEHEHHEM (OpMysd; BBIYMCIATH COOTHOLICHHS MEXIY
IUJIOIIAASIMU TOBEPXHOCTEMN, 00BEMaMU TOI0OHBIX MHOTOTPAHHUKOB.

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

W3Bnekatb, MpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YePTEXax U
PUCYHKaX.

[TpumensaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS] CTEPEOMETPUUECKUX
3aJ1a4, MPEANOIararoiMX HECKOIBKO IAroB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IppuMeHATH MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH pPEAIBHBIC
CUTyallMd W TPUMEHATb HU3YYEHHBIE TIOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHONM MPOOJIEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCIT0JIb30BAaHUEM T€OMETPUUYECKUX TOHIATHI U TEOpEM, annapara aareOpsbl; pemarhb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPUYECKas IOBEPXHOCTh, OO0pa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHUYECKas  MOBEPXHOCTH,
o0pa3yromire KOHNYeCKOH TOBEPXHOCTH, KOHYC; cepuuecKas TOBEPXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacrojiokeHrue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CIIOs, BHICOTA IIAPOBOIO CJOS;
LIapOBOU CEKTOP.

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

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHUCAHHBIK B chepy #
ONMCaHHBIA OKOJO cdepbl; cdepa, BHHCAHHAS B MHOTOTPAHHUK WM TEJO
BpaIllCHUS.

Bb4ucasTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOTOOHBIX TE.



N300pakath u3ydaembie (PUTYpsl OT PYKH W C NPUMEHEHHEM IIPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX
duryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILICHUS.

W3BnekaTb, WHTEPHOPETHUPOBATH M MpPeoOpa3oBbIBaTh HHPOPMALMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIIO0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00J1a1aI0T.

[IpuMeHTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPaMH, CKAJISIPHOE TMPOU3BEACHUE, PACKIAAbIBaTh BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTy TeoMeTpuueckue GakThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIBKO IIAr0B PEMICHUS], €CJIM YCIOBHUS NPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4ecKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemiate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaX0XJICHUE FeOMETPUUYECKUX BEJIUYUH M0 00pa3liaM WJIu alifOpUTMaM, MPUMEHSs
M3BECTHBIE METO/IBI ITPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUECKUX 3a/1a4.

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

[IpuBoAMTE NpHUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
JKU3HH, pPACTIO3HABATH MIPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTRBE.

[IpuMeHATh MOJTYyYECHHBIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH pEabHBIC
CUTyallud W IPUMEHATh HW3YYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTH4ecKu CcHOPMYIMPOBAaHHON TMPOOJIeMBbl, MOJEIUPOBATh PpPEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPHUHM, UCCIEAOBATh TOCTPOEHHBIE MOJIEIA C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, arnmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKNX BEJTUUMH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Kontpoabusie IIpakTuuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
1 Brexettite B cTepeomerpitio 10 https://m.edsoo.ru/1c209e37
[IpsiMble ¥ MIIOCKOCTU B MPOCTPAHCTBE. bubmmoreka [JOK
2 . 12 1
[TapanneasHOCTh NPSIMBIX M TJIOCKOCTEN https://m.edso00.ru/1c209e37
3 [lepneHuKyISIPHOCTD MPSAMBIX U 12 bubnuorexa [IOK
IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
bu6nmorexa LIOK
4 1 1
VYTIubl MeXAy MPSAMBIMU U IUIOCKOCTSIMHU 0 https://m.edsoo.ru/1c209e37
bubmmoteka IIOK
M 11 1
> HOTOTpanHiIn https://m.edsoo.ru/1c209e37
N bubmuoreka [IOK
1
6 OOBEMEI MHOFOTpAHHHKOB o https://m.edsoo.ru/1c209e37
7 [ToBTOpEeHME: ceueHusi, pacCTOSTHUS U YTJIbl 4 1 Bubmmorexa [IOK
P ' P 4 https://m.eds00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0




11 KJIACC

KoanuyecTBo yacoB DJIeKTPOHHbBIE
HanmeHoBaHHMe pa3/iesioB H TeM ungpoBbie
Ne ni/m P Konrpoubnbie IIpakTHyeckue (uubp )
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bu6mmorexa [IOK
L Tena ppameris 12 https://m.edso0.ru/1c209e37
N bubnuorexa [JOK
2 OOnEmbt Ten > . https://m.edso0o.ru/1c209e37
bubmuorexa [JOK
3 BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 httos://m.edsoo.ru/1c209e37
4 [ToBTOpeHME, 0000IIECHNE, 7 1 bu6mmoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0
INOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC
KoumnuectBo yacos DJIEeKTPOHHbIE
uudpoBbie
Nen/m  Tema ypoka Kourpoabubie IIpakTnyeckue op
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
OCHOBHBIC TIOHATHS CTEPEOMETPUH: TOUKA,
npsiMasi, IJI0CKOCTh, PpOoCcTpaHcTBo. [IpaBmiia
1 M300pakeHMS Ha pUCYHKAX: H300pakeHUs 1 bubmorexa HOK
p N PHCYHKax: p https://m.edsoo.ru/aecc77cd
TUIOCKOCTEH, MapajIebHBIX MPSIMBIX
(OTpe3KoB), cepeAHBI OTpE3Ka
2 [TonsTHSA: TIEpeceKaronIruecs MIOCKOCTH, 1 bu6mmoreka [JOK




MEPECEKAIMNECA IpsAMas U IJIOCKOCTh

IlonsaTus: MepeCCKaromurecs 1miI0CKOCTH,

https://m.edsoo.ru/2d8a9c99
bubmuoreka [JOK

3
MepeceKaroInecs npsamas 1 mioCKoCTh https://m.edsoo.ru/db685e73
3HAKOMCTBO C MHOT'OI'PaHHUKAMH,
bu6mmoreka [JOK
4 n300pa’keHre MHOTOTPaHHUKOB Ha
https://m.edsoo.ru/a63959ed
PHUCYHKaX, Ha MPOCKIIMOHHBIX YEPTEIKAX
HauanbHbie cBeieHUs 0 KyOe v MupaMuze,
5 ux pa3BepTku U Mouenu. CeueHus Eubmiorexa OK
p p ’ https://m.edsoo.ru/b30dff38
MHOFOFpaHHI/IKOB
HauanbHbie cBeieHUs 0 KyOe v MupaMuze,
6 uX pa3BépTku U Mojaenu. CedeHus buGnnorexa LIOK
' https://m.edsoo.ru/3d8ffd32
MHOTOTPaHHUKOB
[TonaTne 06 aKCHOMAaTUYECKOM ITOCTPOSHUH
7 CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUU U bubmmorexa LHOK
p pun. p p https://m.edsoo.ru/Occ5c4fe
CIIEICTBUS U3 HUX
[TonsiTHE 06 aKCOMaTUYECKOM TOCTPOECHUHU
8 CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUU U bubmaorexa [JOK
’ https://m.edso00.ru/239c8ch4
CJICACTBUA U3 HUX
[TonsiTrie 06 akcCMOMaTHYECKOM MOCTPOSHUU
9 CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUU U Eubmiorexa OK
p ThuH: p P https://m.edso0.ru/65c6b106
CJICACTBUA U3 HUX
[TonsTHE 00 aKCHOMAaTUYECKOM TOCTPOCHUU
bubmuoreka [JOK
10 CTEPEOMETPHUU: aKCHOMBI CTEPEOMETPUH H
https://m.edsoo.ru/258fc245
CJICACTBUA U3 HUX
B3anMHOe pacroiokeHne mpsIMbIX B
11 IIPOCTPAHCTBE: IIEPECEKAIOIINECS bubnmorexa LOK
poctp - 1ep ’ https://m.edso0.ru/1a2520f6
HapaJIHGJIBHBIC nu CKpCH_[I/IBaIOH_II/IGCSI HpHMBIe
12 [TapaeapHOCTh MPSIMBIX U TUIOCKOCTEH B bubmuoreka [JOK




IIPOCTPAHCTBE: MMApaJUIECIbHbIE IPSIMbIE B
MIPOCTPAHCTBE; NaPaLICIIbHOCTh TPEX

https://m.edsoo.ru/93ad36b3

TIPSIMBIX
[TapamiensHOCTb MPSAMBIX U INIOCKOCTEN B
13 npoctpancTse: [lapamienbHOCTh PSAMON 1 bubmorexa HOK
poctp F P P https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH
14 VYTIibl ¢ COHANpPaBICHHBIMU CTOPOHAMU Bubmmorexa LIOK
P P https://m.edso00.ru/9f4071b9
15 VYron Mexay npsiMbIMU B POCTPAHCTBE bubmorexa HOK
Ay Tp pocip https://m.edsoo.ru/fe733862
16 Yron Mexay NpsSIMbIMU B IPOCTPAHCTBE bubmmorexa [JOK
Ay TP pocTp https://m.eds00.ru/2935a9a0
17 [TapanienbHOCTh IIOCKOCTEH: bubnnoreka [JOK
napasuiesibHbIE TIOCKOCTH https://m.edsoo.ru/2e18f255
18 CaoiicTBa napajjIeNbHBIX MIIOCKOCTEH bubmmorexa [TOK
P https://m.edso00.ru/e504d656
19 [Tpocreiinme npocTpaHCTBEHHBIE PUTYPHI HA bubnuorexa [JOK
IUIOCKOCTH: TETPAdp, KyO, napaiesienumne https://m.eds00.ru/4a28dc02
bu6mmoreka [IOK
20 IT i
OCTPOCHHE CEetuH https://m.eds00.ru/1d434dO0f
. bubnmnoreka [JOK
21 Hoctpoetine ceseriit https://m.edsoo.ru/ec26fe5d
KonTtponbHas padora o teme "[Ipsimble u
22 MJIOCKOCTH B IPOCTPAHCTBE bubmmorexa [OK
Poctp ' o https://m.edsoo.ru/9a0a%e56
[TapamienbHOCTh MPSAMBIX U MJIOCKOCTEHN
[TeprieHAMKYASIPHOCTH MPAMOU U TIIIOCKOCTH:
PHEHAWIYIED P Butmmorexa [OK
23 NEPIEHIUKYJIIPHBIE IIPSIMBIE B

IIPOCTPAHCTBE

https://m.edsoo.ru/b19f6a5d




24 [Ipsambie mapaiienbHbIEe U bubnnoreka [JOK
MEPIECHINKYIISIPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95
[IpsimMbIe mapasienbHbIe U bubnmoreka [JOK
25
MEePIECHANKYIISIPHBIE K MITIOCKOCTH https://m.edso00.ru/ba545966
26 [Ipu3Hak neprneHauKyISIPHOCTH MIPSMOU U bubnnoreka [JOK
IIJIOCKOCTH https://m.edsoo.ru/f85bfc46
97 [Tpu3Hak neprneHIuKyIIpHOCTH IPSIMON U bubnunoreka [JOK
IIJIOCKOCTH https://m.eds00.ru/79165d15
28 TeopeMa o psIMOii EpIIEHAUKYISIPHON bubnmoreka [JOK
IJIOCKOCTH https://m.eds00.ru/635c5087
29 Teopema o0 psiMOIA TIEPIIEHIUKYIISIPHOM bubnunoreka [JOK
IIJIOCKOCTH https://m.edso0.ru/bd3745f8
30 TeopeMa o0 psIMOii EpIIEHAUKYISIPHON bubnunoreka [JOK
IIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnenaAuKyIsip ¥ HAKIIOHHBIE: PACCTOSIHUE
31 oT I;OLIKE OyHJ'II())CKOCTI/I aCCTOSII)HI/Ie oT bubmmoreka LIOK
. A ds https://m.edsoo.ru/33c477d3
IpsIMO 10 TIJIOCKOCTH
[TeprieHauKymsIp U HAKJIOHHBIE: PACCTOSHHE
32 oT I;O‘-IKIJ; oynnﬁCKocm aCCTOEHI/Ie oT Bubnorexa LIOK
. A ds https://m.edsoo.ru/66fefadd
IPsIMOH 10 TIJIOCKOCTH
[TepneHauKymsip ¥ HAKJIOHHBIE: PACCTOSIHHE
33 oT EO'—IKE oynmP;CKocm aCCTo;I{)HI/Ie oT bubmiorexa LIOK
. A ds https://m.edsoo.ru/a5b7b8e3
MIPSIMO# /10 TIIIOCKOCTH
[lepnienauKysip U HAKJIOHHBIE: PACCTOSIHUE
34 oT FT)quIJiIl Oyl'I.III())CKOCTI/I aCCTOSII)HI/Ie oT bubmiorexa LIOK
. a s https://m.edsoo.ru/dbee22bc
MIPSIMO# /10 TIIIOCKOCTH
35 VYrael B IPOCTPAHCTBE: YTOJI MEXAY MPSIMOM bubnuorexa [JOK

" IJIIOCKOCTBIO

https://m.edsoo.ru/6b61b2b4




36 JByrpaHHbI{ yroJ, JUHEHHBIA Yol bubnnoreka [JOK
JIBYTPAHHOI'O yIJla https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJi, TMHEHHBIN yroj bubnmoreka [JOK
JIBYTpaHHOIO yrija https://m.edsoo.ru/c7c777ed
38 [IepnieHIUKYISAPHOCTD IIIOCKOCTEMN: IIPU3HAK bubnuorexa [IOK
NEPIEHAUKYJIIPHOCTH ABYX IJIOCKOCTEU https://m.edsoo.ru/ec3e2da3
39 [TepieHIUKYIAPHOCTD MJIOCKOCTEN: TIPU3HAK bubnuoreka [IOK
MEPIECHANKYISIPHOCTH ABYX IIOCKOCTEN https://m.edsoo.ru/ed9e2a8e
40 [lepneHAMKyISIPHOCTD MJIOCKOCTEM: IPU3HAK bubnmoreka [JOK
NEePHEHANKYJIIPHOCTH ABYX IIIOCKOCTEH https://m.edsoo.ru/ba75dc57
41 Teopema o Tpéx meprneHANKYIIpax Bubmorexa LIOK
https://m.edsoo.ru/e4972cdc
42 TeopeMa 0 TpEX nepneHAUKYIApax bubmiorexa LIOK
https://m.edso0.ru/52188a7d
43 TeopeMa 0 TpEX nepneHAUKYIApax Bubnuorexa LIOK
https://m.eds00.ru/9f246736
KonrtponbHas pabora no remam
44 "IlepnieHAIUKYJISPHOCTD MPSIMBIX U bub6nuorexa [IOK
wi1ockocTe" 1 "YTIibl MeXAY NPSAMBIMU U https://m.edsoo.ru/5b971ef3
II0CKOCTAMU"
[lonsiTHE MHOTOI'paHHUKA, OCHOBHBIE
45 AJIEMEHTBI MHOT'OTPAHHUKA, BBIITYKJIbIE U bubnnorexa [JOK
HEBBIITYKJIbIE MHOIOTPAaHHUKH; Pa3BEPTKA https://m.edso00.ru/2d24e873
MHOTOTpaHHHKA
[Tpusma: n-yronpHas nmpu3ma; rpaHu U
46 OCHOBAHUS IIPU3MBI; IIpsIMasi U HAKJIOHHAs bubnnorexa [JOK

pU3Mbl; OOKOBas ¥ TOJIHAS TIOBEPXHOCTh
IIPU3MBI

https://m.edsoo.ru/b4ad63ad




[Tapannenenumnen, NpsMOYTroJIbHBII

bu6mmoreka [JOK

47
rapasulesIenuIle]l U €ro CBOMCTBa https://m.edsoo.ru/8a7be683
[Tupamuna: N-yroipHas nupamuia, rpaHy u
48 OCHOBaHUE MUPaMUJIbl; OOKOBAs U MOJIHAS bubmmoreka [JOK
MMOBEPXHOCTh MUPAMUJIbI; TPABUIIbHAS U https://m.edsoo.ru/fblcd0a5
yceu€HHasi mupaMuIa
[IpaBuiIbHBIE MHOTOTPAHHUKH: TTOHSITHE
MPABUJIBHOTO MHOTOTPAHHUKA; IPaBUIIbHAS
49 npu3Ma U MpaBUJIbHAS TUPAMU/IA; Bubmmorexa LIOK
P P P ’ https://m.edsoo.ru/074c8865
[paBUJIbHAS TPEYTOJIbHAS MUPAMUIA U
MIPaBUIIBHBIN TeTpadIp; KyO
[IpencrasieHue o NpaBUIBHBIX
50 MHOTOTPaHHHUKAX: OKTadIp, T0AEKadIp U Bubmorexa LIOK
P ' P> P https://m.edsoo.ru/a0fddsbf
MKOCa’Ip.
CuMMeTpHs B TIPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEIIEHO TOYKH, MPSMOM, TIIOCKOCTH.
51 DaeMeHTEl CHMMETPHUH B IIMPaMHUIaX bubmmorexa [TOK
P P ’ https://m.edso0.ru/b9e777d9
napasuieNienumne1ax, npaBUIbHBIX
MHOTOTpaHHHKAaX
59 Brrunciienue 31eMeHTOB MHOTOIPaHHUKOB: bubnuoteka [JOK
pé06pa, TuaroHau, yribl https://m.edsoo.ru/6cdbecef
[Tnomaas 60KOBOY MOBEPXHOCTHU U MOJTHON
MOBEPXHOCTU NPSIMON MPU3MBI, TIOIIAh bubmuorexa [IOK
53 . .
OCHOBaHUH, TeopeMa 0 OOKOBOM https://m.eds00.ru/37d84157
MOBEPXHOCTH TIPSIMON TIPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
54 MOBEPXHOCTHU IIPABUJILHOM MUpaMUIbI, bubnuorexa [IOK

TeopeMa O IIoHaau OOKOBOM OBEPXHOCTH
YCEUEHHOU MUPaMUIbI

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




KonTponbhas pabota no teme

bu6mmoreka [JOK

55
"MHororpaHHuku" https://m.edso0.ru/a95f5c04
. bu6mmoreka [JOK
o Honsmue 06 0bnEme https://m.edsoo.ru/7ad0020b
N bu6mmoreka [JOK
> OOBEM mpan LI https://m.edsoo.ru/235171b3
N bubmuoreka [JOK
58 OOBEM nipamup! https://m.edsoo.ru/f47dfefd
" bubnmoreka [JOK
59 OOBEM mHpami LI https://m.edsoo.ru/79¢10312
" bubnmoreka [JOK
60 OOBEM mHpami LI https://m.edsoo.ru/2faadc3f
N bubnmoreka [JOK
61 O0BEM mpu3MEI https://m.edso0.ru/79853608
N bubnuotexa [JOK
62 O0BEM mpu3MEI https://m.edsoo.ru/1e053890
n bubmuoreka [JOK
63 O0BEM mpu3MEI https://m.edsoo.ru/482d3f51
64 KonrtponbHas pabora no reme "O6bEMBI bub6nuorexa [IOK
MHOTOTPaHHHUKOB" https://m.edso00.ru/28a6573c
[ToBTOpenme, 0600IIEHNE CUCTEMATH3AITUS
65 3gaHui. [locTtpoeHue ceueHuii B bubnmorexa LOK
' P https://m.eds00.ru/098bedad
MHOTOTPaHHHUKE
[ToBTOpenme, 0600IIEHNE CUCTEMATH3AITUS
3HaHWU. Beruncinenne pacCTOAHMIL: MEXIY
. bubnuorexa [JOK
66 JBYMsI TOYKaMH, OT TOYKH JI0 TIPSIMOH, OT

TOYKH OO0 MIOCKOCTHU, MCIKAY
CKPCIIUBAOIIHUMUCS MTPAMBIMU

https://m.edsoo.ru/f7792ba9




67 Hrorosast KoHTpoOJIbHAS paboTa

bu6mmoreka [JOK
https://m.edso00.ru/b9146bcO

[ToBTOpenue, 0600IIEHNE CUCTEMATH3ALUS
3HaHUU. BbIYKCIIEHHE YTIIOB: MEXKIY

68 CKPELIMBAIOIIUMUCS MPSIMBIMH, MEXITY
IPSIMOM | TUIOCKOCTBIO, IBYTPAHHBIX YTJIOB,
YTJIOB MEXIY IIOCKOCTSIMH

bu6mmoreka [JOK
https://m.eds00.ru/56765e8b

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

68




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
uudposbie
Ne ni/m Tema ypoka Kontpoabubie IIpakrnueckue p
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl

1 Cdepa u map: HeHTp, pajanyc, TMaMeTp; 1 bubnmoreka [JOK
TUTOMIA/Tb TIOBEPXHOCTH CHEPhI https://m.edsoo.ru/0341bc2b
B3aumnoe pacnonoxenue chepsl u

bubmuoreka [JOK
2 IUIOCKOCTH, KacaTelIbHas IIIOCKOCTE K 1
https://m.edsoo.ru/bed12a43
cdepe; mwromanb chepsl

3 N3ob6paxenue chepsl, mapa Ha MIOCKOCTH. 1 bubmmoreka [JOK
CeueHnus mapa https://m.edsoo.ru/bc15f7f2
unuaapudeckas IOBEPXHOCTD,

4 o0pa3yromiue UIHHIPHYECKON 1 bubnuotexa [JOK
MMOBEPXHOCTH, OCh LIWJIMHIPUYECKON https://m.edso00.ru/6054b8cl
MOBEPXHOCTH
Hunuaap: ocHOBaHUS B OOKOBast

5) MOBEPXHOCTh, 00pa3yromias u OCh; 1 bubmorexa HOK

P » OOPASYIOTHE 1 OCb: https://m.eds00.ru/188f6216
TIO0MIa/1b OOKOBOM M MOJTHON MOBEPXHOCTH
N300paxeHre IUINH/IPa Ha TUIOCKOCTH.

6 Pa3Béprka nununapa. CedyeHus HUIMHIpA 1 bubnuorexa [IOK
(TUTOCKOCTHIO, MapauIeIbHON HITH https://m.edsoo.ru/016e25eb
MIEPIICHIUKYIIIPHOW OCH IIJIUH/IPA)

Konunyeckas TOBEpXHOCTH, 00pa3yrolue
7 KOHUYECKOU HOBerHOCTI/I ocf I/I}I;I;) [IMHA 1 bubmorexa HOK
. p ’ P https://m.edso0o.ru/c94ba09b
KOHUYECKOU MOBEPXHOCTHU
8 Konyc: ocHOBaHMe 1 BepIlIMHA, 1 bubnmoreka [JOK




o0pasyro1as U oCh; IUIOMAAb OOKOBOH U
IIOJIHOM ITOBEPXHOCTHU

Y ceuéHHBIN KOHYC: 00pa3yIolie U BHICOTA;

https://m.edso0.ru/897dd3b2

bubmuoreka [JOK

9
OCHOBaHMS U OOKOBAsi TOBEPXHOCTh https://m.edso0.ru/1468bab3
N300pakeHue KOHyca Ha MIOCKOCTH.

Pa3Béprka konyca. CeueHus: KoHyca
10 (TUIOCKOCTHI0, MapauIeIbHOW OCHOBAHUIO bubmmorexa [JOK
- 11ap . ’ https://m.edsoo.ru/Obdelbe8
U TUIOCKOCTBIO, MPOXOIAIICH uepes
BEPILUHY)

11 KomOunarus Ten BpamieHus u bubnnoreka [JOK
MHOT'OI'PAHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, ONMCaHHBINA OKOJIO chepsl;

12 cdepa, BMcaHHast B MHOTOTPAaHHHK HJIH B Bubmmorexa LIOK

P, P https://m.eds00.ru/0b136158
TEJIO BpaIleHUs

13 [Tonsitue 06 00béMe. OCHOBHBIE CBOWCTBA bu6mmoreka [IOK
00BEMOB Te https://m.edsoo.ru/26a03fb7

bu6mmorexa [IOK

14 &

O6wem U, KoHycCa https://m.eds00.ru/5513d87b
bu6mmorexa [IOK

15 &

OOwEm wapa i niowazs: chepe! https://m.edso0o.ru/d189bde2
[TomoGHbIE Tena B IPOCTPAHCTBE.
16 COOTHOIIICHUS MEXY TUIOMIAISIMHU bubmorexa HOK
. ,I_ly e https://m.edso0.ru/810cfleb
MOBEPXHOCTEH, 00bEMAMHU MOTOOHBIX TEJ

17 KonTponbhas pabota no remam "Tena bubnnorexa [JOK
BpameHus" u "O6bvems! Ten" https://m.edsoo.ru/4a33a8ab

18 BekTop Ha IIIOCKOCTH U B IIPOCTPAHCTBE bubmorexa HOK

P pocTp https://m.edsoo.ru/5caefclb

19 CroxeHue ¥ BRIUMTAHUE BEKTOPOB bubmuoreka [JOK




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

bu6mmoreka [JOK

20 YMHOKEHHE BEKTOpa Ha YNCII0
p https://m.edsoo.ru/dee379eb
Pa3nosxeHne BeKkTOpa 10 TpEM
21 HEKOMIUTaHApHBIM BeKTopaM. [IpaBuiio bubmmorexa [TOK
p pam. 1p https://m.edsoo.ru/a28fd74e
napajuiejenumneia
Pemenue 3amay, CBSI3aHHBIX C
22 MPUMEHEHHUEM TIPaBUII ACUCTBUM C bubmmorexa [JOK
P P A https://m.edso0.ru/5a827900
BEKTOPAMH
93 KoopanHatHO-BEKTOPHBII METO TPU bubnmoreka [JOK
pEelIeHUH T€OMETPUUECKUX 3a/1a4 https://m.edsoo.ru/d3alfe30
[IpsimoyronpHas cucteMa KOOpAUHAT B
24 5| poc Z,II;CTBG Koopaunars! BpeKTo a buGnnorexa [IOK
pOCTh . ' p pa- https://m.eds00.ru/48db7058
[Tpocreiimue 3agaun B KOOpAUHATAX
o5 VYron mexay BekTopamu. CKasspHOE bubnmnoreka [JOK
MPOU3BEJCHNE BEKTOPOB https://m.edsoo.ru/725effc4
26 Beluncnenue yrios MEX1y NPSIMbIMUA U bubnuorexa [JOK
IIJIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
97 KonTposasnas padora o teme "Bektopsl n bubnuorexa [JOK
KOOPJIMHATHI B TPOCTpaHCTBE" https://m.edsoo.ru/77c22fc5
[ToBTOpenwue, 0600IIEHNE U
28 cucreMartuzanus 3HaHui. OCHOBHBIC bubnmoreka [JOK
burypsl, QpaxTel, TEOPEMBI Kypca https://m.edso0.ru/1780ba5d
TUTAHUMETPHH
[ToBTOpeHnue, 0600IIeHNE U
29 cucreMartuzanus 3HaHui. OCHOBHBIC bubnmoreka [JOK

burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPHUH

https://m.edso0.ru/078cd184




IToBTOpEHHE, 0000IICHUE 1

30 CUCTeMaTH3aIvsl 3HAaHWHA. 3a1aun 1 bubmmorexa [TOK
t e https://m.edsoo.ru/7491efe0
TUTAHUMETPUH U METOJIbI UX PEIICHHS
[ToBTOpEeHME, 0000IICHUE 1
31 cUCTeMaTu3aIus 3HaHWK. 3a1a9n 1 bubmorexa HOK
1 e https://m.edsoo.ru/4dffdad7
IUTAHUMETPUH U METOJIbI UX PELICHHUS
[ToBTOpeHue, 0600IICHNE U
cucreMarusanus 3HaHuil. OCHOBHbIE bubmmoreka [JOK
32 1
burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpEeOMETpUHU
bubmuoreka [JOK
33 Hrorosas konTponbHas padota . https://m.edsoo.ru/ec24dfc2
34 [ToBTOpenue, 06001IeHUE U 1 bubnmoreka [JOK
CHCTEMATU3alUS 3HAHU N https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kox .
IIpoBepsiemble nMpeAMeTHbIE Pe3yIbTATHI 0CBOEHHS OCHOBHOI
NPOBePsIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMBbl cpeHero o01mero 06pa3oBaHus
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBarh NOHATUSAMU: TOUKA, NPsAMasi, INIOCKOCTh
25 [TpuMeHSATh aKCHOMBI CTEPEOMETPUH U CIEJCTBUS U3 HUX IMPH PEIICHUH
' reOMEeTPHUECKUX 3a]a4
- OmnepupoBaTh MOHATUSAMH: MAPAUIEIBHOCTh U TEPIEHIUKYISIPHOCTh
' HPSIMBIX U IJIOCKOCTEMN
24 KnaccuduuupoBaTh B3auMHOE pacloioXeHUE MPSIMBIX M IUIOCKOCTEH B
' MIPOCTPAHCTBE
OmnepupoBarh MOHATUSMH: JABYTPAHHBIM YTOJI, TPAaHH JBYTPAaHHOIO yIJIa,
7.5 peOpo ABYrpaHHOIO yria, JUMHEWHBIH yroj ABYIrpaHHOIO yria, rpaaycHast
Mepa JIBYTPaHHOTO yTiia
- OmnepupoBarh MOHATHUSMH: MHOTOTPAaHHHK, BBITYKJIBIH M HEBBITYKIBIH
' MHOTOI'PaHHUK, 3JIEMEHTbl MHOTOTPaHHUKA, IIPAaBUJIbHBI MHOTOI'PaHHHUK
-4 Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (MMpaMuia, NpU3Ma,
' MPSIMOYTOJIBHBIN TTapajuieNenume, Kyo)
KnaccuduimpoBath ~ MHOTOTpaHHHMKH, BBIOMpass  OCHOBaHHS IS
- Kkinaccuukauuu  (BBIMYKJIBIE UM HEBBITYKJIblE  MHOTOI'DAaHHHKH,
' MpaBUJIbHBIE MHOTOTPAHHUKH, TPSIMBIE ¥  HAKJIOHHBIE TIPU3MBI,
napaJiesIenune bl)
29 OmnepupoBatb TIOHSTHSIMH: CeKyIIas TUTOCKOCTB, ceueHme
' MHOT'OI'PaHHHUKOB
210 OOBACHATH  NPUHIMIIBI  TOCTPOCHUS  CEYEHWH  MHOTOIPAaHHHUKOB,
' UCTIONIB3YS METO]I CIIEJIOB
CTpouTh cedeHUST MHOTOTPAHHUKOB METOJOM CJIEJOB, BBIMOJIHATH
7.11 (BBIHOCHBIE) TUIOCKHE YEePTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:
BU/I CBEPXY, COOKY, CHU3Y
7.12 Pemrate 3amaun Ha HaXOXIEHHE TEOMETPHUUECKUX BEIHMYUH MO 0Opas3am




7.13

7.14

WM aJroputMam, MPHUMEHAA HU3BCCTHBIC AHAJIUTHUYCCKHUE MCETOAbI IIPU
peIiCHUM CTAaHAAPTHBIX MATCMATUYCCKHUX 3aJa4 Ha BbIYHCIICHHUC
paCCTOHHI/Iﬁ MCXKAY ABYMA TOYKAMH, OT TOUYKH OO HpHMOﬁ, OT TOYKH OO0

IIOCKOCTH, MCKAY CKPCIIUBAOIIUMHUCS MTPAMBIMHA

Pemrate 3aa4i Ha HAXOKACHUC I'COMCTPHUYCCKUX BCIUYHH 110 o6pa3uaM
WK aJiroputrMaMm, IMPUMCHASA HU3BECTHBIC AHAJIUTHUYCCKHUE MCETOAbI IIpH
PCIICHUM CTAHAAPTHBIX MATCMATHYCCKUX 3aJla4 Ha BBIYUCIICHUC YIJIOB
MCXKAY CKPCIIHUBAIOMIUMUCA IIPAMBIMH, MCKIY HpHMOﬁ Hn IINIIOCKOCTBIO,

MCXKAY IJIIOCKOCTAMHU, IBYI'PDAHHBIX YI'JIOB

Boruucisate 00bEMBI M IUIOIIAIM  TIOBEPXHOCTEH MHOTOTPaHHUKOB
(mpusma, nupamMuaa) ¢ npuMeHeHrueM GopMyJl, BHIYUCISATh COOTHOIICHUS
MEXKITY IIOHIAASIMHU MMOBEPXHOCTEM, 00bEMamMu 0T00HBIX

MHOI'OI'paHHUKOB

7.15

7.16

OHepI/IpOBaTB MNOHATHUAMHA: CHMMCTpPpUS B IIPOCTPAHCTBC, LHCHTP, OCb H

TUIOCKOCTh CHMMETPHUH, LIEHTP, OCh M TUIOCKOCTH CHMMETPUHU (PUTYPHI
W3BnekaTh, mpeoOpa3oBbIBaTb U HMHTEPIPETUPOBATh HHPOPMALHUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUIypax, IPEACTaBICHHYIO Ha

YCPTEIKaX U PUCYHKAX

7.17

HpI/IMeHHTB IrCOMCTPHUUCCKUC (I)aKTLI JJI1 pCIICHUS. CTCPCOMCTPHUUCCKUX
3aaa4, IMpeamnojJararommx HECKOJbKO HIaroB pCmicHUs, €CJIN YCIOBUA

NPUMCHCHUS 3aJIaHbI B SIBHOU (bopMe

7.18

7.19

[IpuMeHATH mpocTEWIIe MPOrpaMMHBIE CPEICTBA U JIJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHCTEMBI IIPU PELIEHUN CTEPEOMETPUYECKUX 3a]1a4
[IpuBOIUTE MpHUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOJAE H

JKHU3HH, paCIIO3HABATDH MTPOABJICHUC 3dKOHOB I'COMETPHUHN B UCKYCCTBEC

7.20

[IpuMeHATH MOTyuYeHHbIE 3HAaHUSI HAa IPAKTUKE: aHATM3UPOBAThH pPeabHbIe
CUTyallud M NPHUMEHATb HU3YYEHHbIE MOHATHS B IIPOLECCe IOMCKa
peleHus MaTeMaTHYECKU copMyIupOBaHHON npobIeMBl,
MOJIETTUPOBATh pealbHbIE CUTyallMH Ha SI3bIKE T€OMETpPHUH, HCCIIEI0BaTh
IIOCTPOCHHBIE MOJIEIM C UCIOJIb30BAHUEM TI'€OMETPUUYECKUX INOHATHH U
TeopeM, armapara ajredpsl, pemarh NpakTUYeCKUe 3a/1a4uk, CBA3aHHbIE C

HaXOXJACHUCM I'COMCTPHUICCKUX BCININH




11 KIIACC

Kon IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpOBePsIEMOro .
00pa3oBaTe/IbHOM NMPOrPaMMBbI CpelHero 001ero o0pasoBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBaTh NOHITUSIMU: UIMHIPUYECKAsl TTOBEPXHOCTH, 00pa3yolne
6.1 IWIMHAPUYECKOW TMOBEPXHOCTH, LMIMHIpP, KOHUYECKas IMOBEPXHOCTb,
' oOpa3yromue KOHMYECKOHM  IMOBEPXHOCTHU, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 PacrioznaBath Tena BpameHus (UIUHAP, KOHYC, cdepa U map)
6.3 OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHus
6.4 KiaccudumupoBarh B3aUMHOE pacmoioKeHHE CPephl U TIOCKOCTH
OnepupoBaTh MOHSITUSIMH: IIAPOBONW CETMEHT, OCHOBAaHHUE CETMEHTa,
6.5 BBICOTa CETMEHTA, IIAPOBOW CIIOW, OCHOBAHWE IIAPOBOTO CIIOSI, BHICOTA
[IApOBOTO CJI0S, IIIAPOBOM CEKTOP
6.6 Bbruncnsate 00bEMBI M MUIOIIAAM TOBEPXHOCTEH Tel BpallleHUS,
' T€OMETPHUECKUX TEII C IPUMEHEHUEM (HOpMYIT
OnepupoBaTh MOHATHSIMH: MHOTOTPaHHHMK, BIHMCaHHBIM B cdepy u
6.7 OINMCAHHBII 0KOJIO cdepbl, cepa, BIUCAHHAS B MHOTOTPAHHUK WIIN TEJI0
BpallleHus
68 BbUHCHSTE COOTHONIIEHHS MEXAY IUIOHIAASMH TOBEPXHOCTEH H
' 00BEMaMH TTOJOOHBIX TEIT
6.9 N300paxkaTh n3ydaemble QUTYpHI OT PYKH M C MPUMEHEHHUEM MPOCTHIX
' 4epTEKHBIX UHCTPYMEHTOB
BbImonHATE (BBIHOCHBIC) IUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX
6.10 00bEMHBIX (UTYp: BUA CBEpPXY, COOKY, CHU3Y; CTPOHUTH CEUYCHHS TEl
BpallleHus
W3Brekatb, WHTEPIPETUPOBATH M TPeOoOpPa3OBLIBaTh WH(MOPMAILUIO O
6.11 MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UIypax, MIPEJICTaBICHHYI0 Ha
YepTekax U pUCYHKax
[TpumeHsTh TeoMeTpuuecKrue (PaKThl AJS PEHICHUS] CTEPEOMETPUUECKUX
6.12 3aja4, MPEANOoaraluX HECKOJIBKO IIAaroB PEIICHHs, €CIU YCIOBHUS
MIPUMEHEHHUS 33JIaHbI B SIBHOU (hopMe
6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BreimonaaTs ,Z[GI\/'ICTBI/ISI CJIOKCHUA BCKTOPOB, BBIYUTAHUSA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCIIO, OGBHCHHTB, KaKMMH CBOMCTBAMH OHU

o0J1aaroT

6.15

HpI/IMerlTb IIPpaBUJIO MapaJuICICIIUIICaAa IIPHU CII0OKECHUHU BEKTOPOB

6.16

OHCpI/IpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAHWHATBEI B IIPOCTPAHCTBE,
BEKTOpP, MOAYJIb BEKTOpa, paB€HCTBO BCKTOPOB, KOOPAHWHATBI BCKTOpPA,
yroax MCExKAy  BCKTOpaMu, CKaJIIpHOC  MNPOU3BCACHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoauth cyMMy BEKTOpOB W IIPOM3BENECHUE BEKTOpa Ha YUCIO, yroi
MEXJly BEKTOpaMH, CKaJIIpHOE IIPOU3BENICHUE, PACKIIAbIBaTh BEKTOP 110

JABYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3a,HaBaTB IIJIOCKOCTh YPABHCHHUEM B I[CKB.pTOBOfI CUCTCMC KOOpAUHAT

6.19

6.20

Pemats HpOCTGfII.HHG reOMCTPHUUYCCKUC 3aJa4ud Ha JIPHMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O METOa

Pemarsn 3aJadd Ha A0Ka3aTCIbCTBO MATCMATHYCCKHUX OTHOIIICHUH |
HaXO0XICHUC I'COMCTPUYCCKHUX BCIUWYHH II0 06pa3uaM WK aJITOPpUTMaM,
IMPUMCHAA HN3BCCTHBIC MCETOABbI npu pEeUICHUA CTaHJAPTHBIX

MaTEMaTHYCCKUX 3a1a4

6.21

IIpuMeHATs mpocCTEHIIME NPOrPAMMHBIE CPEICTBA M DJIEKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTEMBI IIPU PCHICHUN CTCPCOMETPUUCCKHUX 3ada4

6.22

IIpuBOAUTE NMpUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H

JKU3HHU, paCllO3HABATDh IIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[TpuMeHsATh TOJIydeHHbIE 3HAHMUA Ha MpaKTHKE: aHaJIU3UpOBaTh
pealibHble CUTYyallUd U TPUMEHSATh H3y4YEHHbIE TOHATHS B IIpoOIEcce
MONUCKAa pELIeHUs MaTeMaTH4ecKu C(HOpMYIUPOBAHHON MpoOIeMBl,
MOJIEJIMPOBaTh pealibHble CUTYallUU Ha SI3bIKE N€OMETPHH, HCCIEA0BaTh
IIOCTPOECHHBIE MOJENIN C UCIOJIb30BAHUEM T'€OMETPUUYECKUX IMOHATHI H
TEeopeM, amnmnapara aareopsl, pemaTh NPakTUYeCKUe 3aJaul, CBSI3aHHBIE C

HaXO0XKXIACHUEM I'COMCTPHUICCKUX BCINYHNH




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KJIACC

Kon

7.1

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

I'eomerpus
OcHOBHBIE NOHATUS cTepeoMeTpuu. Touka, Nnpsmas, II0CKOCTb, IPOCTPAHCTBO.
[Tonstne 00 aKCMOMAaTHYECKOM IOCTPOCHUH  CTEPEOMETPUU: aAKCHOMBI

CTEPCOMETPHH U CIICACTBUSA U3 HUX

7.2

7.3

7.4

B3aumHoe pacmnonoxeHue NOpPSMBIX B IPOCTPAHCTBE: MEpeCEKaroIInecs,
NapaJuleJbHble M CKpeUIMBaroIuecs mpsMble. [lapamienbHOCTE NPSAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: TMapajiielbHble MpsiMble B MPOCTPAHCTBE,
MapajuIeNbHOCTh TPEX MPAMBIX, MAPAIIETBHOCTh NPSAMON M MJIOCKOCTU. YTJIbI C
COHAIPABJICHHBIMU CTOPOHAMH, YrOoJl MEXAY NpPSIMBIMH B TPOCTPAHCTBE.
[TapannenbHOCTh  IJIOCKOCTEW:  mapajulelibHble  IUIOCKOCTH,  CBOWCTBA
napajulenpHBIX 1iockocted. Ilpocreiiimne mnpocTpaHCTBEHHBIE (QUIYpHl Ha

IUIOCKOCTH: TETPadIp, KyO, apauielieuIe, TOCTPOSHHE CEYCHU

[leprieHAUKYISIPHOCTh MPSAMOM M IUIOCKOCTH: TEPIEHIUKYISIPHBIE TPSIMBbIE B
IIPOCTPAHCTBE, MpsAMbIE MApaUIeIbHbIE U MEPHEHIUKYISPHbIE K IJIOCKOCTH,
MPU3HAK TEPHEHIUKYISIPHOCTH MPSAMOM M IUIOCKOCTH, TEOpeMa O MpPSIMOM
MEPIECHANKYISIPHON IIOCKOCTH. YTUIBI B IMPOCTPAHCTBE: YrOJl MEXAY NPSAMOU U
IJIOCKOCTBbIO, JABYIPAHHBIM  YroJl, JIMHEWHBIM Yrojdl JABYIPAHHOTO  yria.
IleprieHAMKYISAP U HAKIIOHHBIE: PACCTOSHUE OT TOUKH JI0 IIJIOCKOCTH, PACCTOSHUE
OT TpsAMOM N0  TUIOCKOCTH, TMpoeKknus  (Qurypsl Ha  IUIOCKOCTb.
IleprieHAMKYISAPHOCTE  IUIOCKOCTEW: NPU3HAK MEPHEHAUKYISAPHOCTH  JABYX

mIockoctei. Teopema 0 TpEX NMeprneHUKYIsIpax

IloHsiTHE MHOrOrpaHHUKA, OCHOBHBIE JJIEMEHTHl MHOIOTPAaHHUKA, BBIITYKJIBIE U
HEBBINTYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHOTrorpasHuka. Ilpusma: n-yrospHas
pu3Ma, IpaHu U OCHOBAHUS MPU3MBI, IIpsiMasi U HaKJIOHHAs MPU3MBbI, OOKOBast U
MOJIHAsL ~ IIOBEPXHOCTH  mpusMmbl.  llapamnenenunen,  npsAMOYrOJIBHBIN
napajuiesenunes; 1 ero cBoicrra. Ilupamuaa: N-yronpHas nupamuja, TpaHd U
OCHOBaHME MUPaMUIbI, OOKOBAs U MOJIHAS MOBEPXHOCTb MUPAMHU/bI, TPABUIIbHAS
M yCeUy€HHAas NHUPAMHUAA. OJIEMEHTBl NpU3Mbl W nupamuisl. [IpaBunbHbIE
MHOTOTPaHHUKU: TOHATUE MTPAaBUJIBHOIO MHOTOTPaHHMKA, ITpaBWIbHAS IpU3Ma U

[MpaBUJIbHasA IHpaMHaa, IIpaBUJIbHad TPEYTOJbHAsA MNUpaMHIa U HpaBHHBHBIﬁ




7.5

7.6

7.7

teTpasap, kyO. IlpencraBieHune o MNpaBWIBHBIX MHOTOTPAaHHUKAX: OKTadp,

noaexa’ap u ukocadapyrue CedeHust IpU3Mbl U TUPAMUJIbI

CummeTpusi B TPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTEIBHO TOYKH, TMPSIMOH,
IUIOCKOCTH. JJIEMEHThl CHUMMETPUHM B NHPaMUIAX, MapajUIesIeHIe1ax,

IMMPpaBUJIbHBIX MHOTI'OI'paHHUKaX

Brruncnenue 351eMeHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yriel. [Lnomans
OOKOBOM IOBEPXHOCTM U IIOJHOW IOBEPXHOCTH MPSAMOM NPU3MBI, IUIOIIAb
OCHOBaHHWH, TeopemMa O OOKOBOH MOBEPXHOCTH MpsAMON mpusMbl. Ilnomaas
OOKOBOM NOBEPXHOCTM M IIOBEPXHOCTH IPAaBUIBHOM NHUpaMHUAbI, TEOPEMa O
wionaan yceu€HHoil nupamuibl. [lonsitue 06 o6béMe. OO0BEM mHpPaMUIBL,

IIPU3MBI

[TomoOuple Tema B  mpoctpancTBe. COOTHOMICHUS MEXKAY  IUIOMIAISIMU

MMOBEPXHOCTEH, 00bEMaMM MOIOOHBIX TEIT

11 KUIACC

Kox
6

6.1

IIpoBepsieMblii 3JIeMEHT COlePKAHMS

I'eomerpus

Hunuaapudeckas MOBEPXHOCTh, 00pa3yIOLIUe IMIMHIPUYECKON MOBEPXHOCTH,
OCh UMWJIWHIAPUYECKOW ToBepXHOCTH. LlumuHap: ocHoBaHus W OOKOBas

IIOBCPXHOCTD, 06pasy10111a;1 n OCh, IJ10IIadb OOKOBOI U IOJHOM MOBECPXHOCTHU

6.2

6.3

Konnueckasi moBepXHOCTh, OOpa3yrolue KOHUYECKON TOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOW TMOBEpXHOCTH. KOHyC: OCHOBaHHME W BEpIIWHA,
oOpa3ymolas 1 0Cbh, MIIOMIAAs, OOKOBOW M TOTHOW MOBEPXHOCTH. Y CEUEHHBIH
KOHYC: 00pa3yloliye 1 BEICOTa, OCHOBAHHS 1 OOKOBasi TOBEPXHOCTh

Chepa m map: meHtp, paauyc, AMAMETP, IJIOMAAb MOBEPXHOCTH CQephl.
B3aumHoe pacnonokeHue cdepbl M IJIOCKOCTH, KacaTelbHas IUIOCKOCTh K

cdepe, omaapb chepsbl

6.4

N300paxenue Ten BpalleHUs Ha IMII0CKOCTH. Pa3BépTka HMIMHApPaA U KOHYCa

6.5

KomOunanmu tenm BpamieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpAaHHHK, OMHCAHHBINA

okoJto cdepsl, chepa, BMCaHHAS B MHOTOTPAHHHK, WJIH TEJIO BPAIICHUS

6.6

[Tonsitue 06 06bEMe. OcHOBHBIE CBOICTBA 00BEMOB Ten. Teopema 00 o0BEME
MPSIMOYTOJIBHOTO TapalijieNienumnea U cieAcTBus u3 He€. O0bEM HUIUHApA,

KoHyca. O0bEM 1mapa u miomaab chepsl




6.7

[Tomo6upie Tema B mpoctpancTBe. COOTHOMICHHS MEXKIY IUIOMIAJSIMH

MMOBEPXHOCTEH, 00bEMaMK MMOJOOHBIX TEJ

6.8

Ceuenus nuinuHapa (MapajuiebHO U NMEPHEHAMKYISIPHO OCH), CEUYEHHUS KOHYycCa

(mapannenbHOE OCHOBAHUIO U MPOXO/SIEe Yepe3 BEPIINHY), CeUeHus 11apa

6.9

Bekrop Ha muiockoctd U B mpoctpaHcTBe. CloXKEeHHe M BBIUUTAaHHE BEKTOPOB.
VYMHOXKEHHe BeKTopa Ha uucio. PasnoxeHue Bekropa 10  TpéM
HEKOMILIaHApHbIM BekTopaM. lIpaBmiio mnapamnenenunena. Pemenue 3anad,

CBA3AHHBIX C IPUMEHEHUEM IIPaBUJI ICUCTBUM C BEKTOpaMU

6.10

[IpsamoyronpHasg cucrema KOOpAMHAT B IpOCTpaHcTBE. KoopauHatel BeKTOpA.
[Ipocreitmne 3amaun B KoOpAMHATaX. YToJd Mexay Bekropamu. CkaisipHoe
MIPOU3BEICHUE BEKTOPOB. BhIuKClIeHNE YyIrI0B MEXy IPSIMBIMU U IIOCKOCTSIMHU.

KOOp,I[I/IHaTHO'BCKTOpHLIﬁ MCTO/J IIPpU pCIICHUU I'COMCTPHUICCKUX 3a/1av

ITPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHMUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IHPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

Kox

IIpoBepsiemble TPeGOBaHUS K MPeIMETHBIM pe3yJbTaTaM

NMPOBEPAEMOro 0CBOEHHSI OCHOBHOI 00pa30BaTeIbHON NPOrPaMMBbI CpeIHEro
TpeOOBaHUS 001ero oopazoBaHus

Bnagenue merogamu J0Ka3aTeNbCTB, AITOPUTMAMU PELICHUS 3a]adY;
yMmeHue (GopMynupoBaTh U ONEPUPOBATH MOHATUSIMH: ONpE/AEICHNUE,
aKcuoma, TeOpeMa, CIEACTBHE, CBOMCTBO, MPU3HAK, J0KA3aTeJIbCTBO,
PaBHOCHWILHBIE (hopMyIUPOBKY; [IPUMEHATH 150, yMEHHE
dopmynupoBaTh 00paTHOE M TPOTUBOIOJIOKHOE YTBEpXKJIEHHE,
NPUBOAUTE IIPUMEPHI W KOHTPIPUMEDPHI, WCIIOIB30BATH METOJ
MaTeMaTHYECKON WUHAYKLNN; IIPOBOJUTH JI0Ka3aTeNbHbIE
pacCyXaeHuss 1pHU pEUIEHUHM 3a1ad, OLEHMBATh JIOTHYECKYIO
IIPABWIBHOCTh PACCYXACHWM; YMEHHE ONEpPUpPOBATh IOHATUSAMMU:
MHOXECTBO, ITOAMHOKECTBO, OICpallMK HaJd MHOXCCTBAMHU, YMCHHUC
MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmnapar Jyuisl ONHMCaHUs
peaNbHBIX NMPOLECCOB U SBJICHUMN U IIPU PEIIECHUH 3a1a4, B TOM YHUCIIE
U3 JAPYrux y4eOHBIX MPEIMETOB; YMEHHE ONEPHPOBATH MOHATHIMMU:
rpad, cBs3HBINA rpad, AepeBo, LUK, rpad Ha MIOCKOCTH; YMEHHE
3aJaBaTh W ONMWCBHIBaTh  Tpadbl  pPa3sIUUYHBIMU  CHOCOOaMH;

HCIIOJIb30BaTh Tpadbl MPH PEIICHUH 3aa4




YMeHue onepupoBaTh MOHATHSAMU: HATypajlbHOE YHUCIO, LEN0e
YHUCIO0, CTENeHb C LEeJbIM IoKa3aTeleM, KOpPeHb HaTypalbHOM
CTENEHHU, CTENEeHb C pPALUOHAJIBHBIM IIOKa3aTelleM, CTENeHb C
JIeMCTBUTENILHBIM TIOKA3aTesIeM, Jiorapudm ducia, CHHYC, KOCUHYC H
TaHI€HC MPOU3BOJIBHOTO YKCJIA, OCTATOK 110 MOAYJIO, PALMOHAIBHOE
YHCII0, WPPAMOHAIBHOE YHUCIIO, MHOXKECTBA HATYpaJbHBIX, IIEIBIX,
paLlMOHATIBHBIX, JE€HCTBUTENIBHBIX 4YMCEN, YMEHHE MCII0JIb30BaTh
NPU3HAKH JETMMOCTH, HAUMEHBIIHH OOLIHIA IeTUTEh 1 HAaUMEHbIIIee
obmiee KpaTHoe, airoput™M EBKkiaMIa mpu pelieHud  3ajad;
3HAKOMCTBO C Pa3JIMYHBIMU MO3UIIMOHHBIMH CHCTEMaMH CUUCIICHUS;
YMEHHUE BBINOJIHATh BBIUMCIEHUE 3HAUYE€HUM M mpeoOpa3oBaHUs
BBIDQKEHUI CO CTeNmeHsMH U Jorapudmamu, mpeodpazoBaHUS
NpOOHO-pallUOHATIBHBIX ~ BBIPAKEHUM;  yMEHHE  OIEepUPOBaTh
HNOHATUSAMH: TIOCJIEZOBATEIILHOCTh, apu(MeTHYecKass TMPOTPeccHs,
reoMeTpuyecKas nporpeccus, OECKOHEUHO yOBbIBaro11ast
reoMeTpuIecKas porpeccust; yMeHHue 3a7aBaTh
[OCJIEI0BATEIBHOCTH, B TOM YHCJIE C IOMOUIbIO PEKYPPEHTHBIX
dopMyr; yMEHHE ONEepUpOBaTh IMOHATHUSIMHU: KOMIUIEKCHOE YHCIIO,
CONPSDKEHHBIE  KOMIUIEKCHBIE — YHMCla, MOAYJIb M apryMEHT
KOMIUIEKCHOTO 4YWCia, (opMa 3amicH  KOMIUICKCHBIX — YHCEIN
(reomeTpuyeckas, TPUrOHOMETpPHUECKass U ainredpanyeckas); yMeTb
NPOM3BOIUTh  ApUPMETHYECKHE JCHCTBUS C  KOMIUICKCHBIMH
YHCIaMU; TPUBOANUTH MPUMEPHI UCTIOIb30BAHUS KOMIUIEKCHBIX YHCEIT;
ONepupoBaTh MOHATHUAMU: MaTpuua 2x2 u 3X3, omnpeaenuTelb

MaTpulbl, FeOMeTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHue OIEpUPOBATh MTOHATUSIMH: palroOHaIbHEIE,
UppalMoHaJIbHbIE, TOKa3aTeNbHbIe, CTEMEHHBIE, JOrapupMHUUEcKue,
TPUTOHOMETPUYECKUE YPABHEHUS M HEPABEHCTBA, HX CHCTEMBI;
YMEHUE OIEpUPOBATh IOHATUSAMHU: TOXKIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPaBEHCTBO, CHUCTEMa YpaBHEHUH U
HEPaBEHCTB, PAaBHOCHUJIBHOCTb YPABHEHUW, HEPABEHCTB U CHUCTEM;
YMEHHUE pellaTh ypaBHEHUS, HEPABEHCTBA M CHCTEMBI C IOMOIIBIO
pa3IMYHBIX IPUEMOB; pelIaTh YPaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C
rapamMeTpoM; NMPUMEHSTh YPAaBHEHHMsI, HEPABEHCTBA, UX CUCTEMBI IS

peICHUA MATEMATUYCCKUX 3a/la4 U 3aJa4 U3 PA3JIMIHBIX oOnacreit



HayKH ¥ peaIbHOM KU3HU

VYMeHHe OnepupoBaTh MOHATUAMH: (QYHKIHSA, YETHOCTH (QYHKIIHH,
EPUOAUYHOCTD byHKuuy, OTrpaHUUYEHHOCTh ¢byHKIUN,
MOHOTOHHOCTh (YHKIMH, SKCTpeMyM (GYHKIUH, HauOOIbIIee U
HaVMEHbIIee 3HaueHHs (YHKIUM Ha TPOMEXKYTKE, HENpepbIBHAS
¢yHkmsg, acumnrToTel Tpaduka (QyHKOIMM, TepBas W BTOpas
npou3BOIHAs (YHKUIMH, TEOMETPUYECKHA W (U3NYECKHHA CMBICIT
IPOU3BOAHON, TEpPBOOOpa3Hasi, ONPENCHEHHBI WHTErpall; yMEHHE
HaXOJUTh AaCUMITOTHl Tpaduka (GYHKIMWH; YMEHHE BBIYUCIATH
IPOU3BOAHBIE CYMMBI, HPOM3BEJCHUS, YAaCTHOTO W KOMIIO3UIMU
(GyHKUIMH, HAXOAUTh YpaBHEHUE KacaTeNbHOW K rpaduKy (yHKIHHU;
yYMEHHE HaXOIUTh MPOU3BOJHBIC 3JIEMEHTApHBIX (YHKIHH; yMEHHE
UCTIOJIB30BaTh MMPOU3BOAHYIO Ul UCCIEI0BaHUs (PYHKIUH, HAXOIUTh
HanOOJIbIIE ¥ HAaUMEHBIINE 3HAUYeHUS (QYHKIHN; CTPOUTH TpaduKu
MHOTOWICHOB C HCIOJB30BAaHMEM almapara MaTeMaTHYeCKOTo
aHaM3a; MPUMEHATh TPOU3BOJHYIO JJISI HAXOXICHHUS HAWIYUIIETO
pelIeHus B MPHUKJIAJHBIX, B TOM YHCJIE COIMATbHO-9KOHOMUYECKUX H
¢u3nveckux 3amadax; HAXOAWTh IUIOMAAW M OOBEMBI Qury c
NOMOIIBIO HMHTETpaja; NPUBOIAUTH IMPHUMEPHl MaTEMaTHYECKOTO

MOJICITPOBAHMS ¢ IOMOIIBIO AU hepeHInaNbHBIX YpaBHEHHH

YMeHue onepupoBaTh NOHATUAMHU: Tpaduk GYHKIMH, oOpaTHas
GyHKLUSA, KOMIIO3UIUS GYHKINHN, TUHEHHas QyHKIUS, KBaApaTUYHas
GyHKIMSA,  paudoHanbHas — (QyHKUMA,  creneHHas — (QyHKIuS,
TPUTOHOMETpHUUYECKHE (DYHKIMH, OOpaTHble TPUTOHOMETPHUYECKHUE
(GyHKIIMM, TOKa3aTelbHas W Jorapugmuueckas (QyHKIUU; YMEHHE
CTPOUTH I'padMKU U3yYEHHBIX (QYHKIMMH, BBITOIHATH PEOOpPa30BaHUS]
rpa¢ukoB  (QYHKIHI, WCMNONB30BaTh Tpadukud Id  U3YYCHUS
IPOIIECCOB U 3aBUCUMOCTEH, IPU PELICHUH 3a7a4 U3 IPYTUX YUeOHBIX
IpeIMETOB U 33Jad M3 pealbHOM JKU3HU; BBIpaXaTb (GopMyliaMu
3aBUCUMOCTH MEXAY BEJIWYMHAMM, HCIOJIb30BaTh CBOMCTBA U
rpaduxu GyHKIUI A pelieHus ypaBHEHU, HEPaBeHCTB M 3ajad ¢
napameTpamu; u300paxaTb Ha KOOPJMHATHON MIIOCKOCTH MHOKECTBA

pEelIEHU ypaBHEHU, HEPABEHCTB M X CUCTEM

YMmenune peiiaTb TCKCTOBBLIC 3ala4M PA3HBIX TUIIOB (B TOM YHUCJIE Ha

MMPONCHTHI, 10JIU U YaCTHU, HA ABUXKCHUC, pa60Ty, CTOUMOCTb TOBApOB



U YCIIyT, Hajord, 3aJadd W3 OOJacTH yNpaBiCHUs JIUYHBIMH U
CeMeiHBIMU (pMHAHCAMH); COCTaBISATh BBIPAKEHUS, YpPaBHEHUS,
HEpPaBEHCTBA W HUX CHUCTEMBI IO YCIOBUIO 33JauM, HCCIEAOBAaTh
MOJTyYEHHOE PEIICHHUE U OIEHUBATh MPABIONOJ00HOCTh PE3yIIbTATOB;
YMEHUE MOJIEIUPOBAaTh PEaJbHbIE CUTYallUH Ha SI3bIKE MATEMATHKU;
COCTABJISITh BBIPAXKCHUSI, YPABHEHMsI, HEPABEHCTBA U UX CHUCTEMBI IO
YCIOBHIO  3a/laud, HCCIEAOBAaThb  IOCTPOEHHBIE  MOJEIU €
HCII0JIb30BaHUEM anmapara anreopsol, WHTEPIPETUPOBATH

MOJIyYEHHBIH pe3yNbTaT

YMeHue omnepupoBaTh TMOHATUSMHU: CpefHee apudmeruyeckoe,
MeraHa, HauboJIbIllee U HAMMCHbIIICE 3HAYCHHS, pa3Max, TUCIIEPCHUs,
CTaHJapTHOE OTKJIOHEHHE YHCIOBOrO HabOpa; yMEHHE H3BIIEKATh,
WHTEPIPETUPOBATh MH(MOPMAIINIO, MPEICTABICHHYIO B TaOJIUIaX, Ha
quarpamMmax, —rpadukax, OTpa)karolIyl0 CBOWCTBA  PEAbHBIX
MPOLIECCOB M SBJICHUH; MPEICTABISATh HH(DOPMALMIO C IOMOIIBIO
TaONMI] U JUarpaMM; HCCIIeIOBAaTh CTaTUCTUYECKHE JaHHBIC, B TOM
quclie C NpPUMEHEHUEM TIpadUuuecKux METOJIOB U DIEKTPOHHBIX
CpeACTB; TpaHUUEeCKHd HCCIEAOBAaTh COBMECTHBIC HAOIIOJCHHUS C

IMOMOIIbBIO JJUArpaMM paCCCUBAHUA U JIMHEHHOM perpeccuun

YMeHue onepupoBaTh NOHATHUSAMHU: CIyYalHBIM OINBIT U CIy4ailHOE
coObITHE, BEPOSITHOCTH CIIY4aHOTO COOBITUS; YMEHHUE BBIYMCIATH
BEPOSITHOCTb C HMCIIOJIb30BaHUEM I'pauyecKUX METO/0B; MPUMEHSThH
(bOopMyIIbI CIOXKEHUS U YMHOXKEHHS BEPOSITHOCTEH, (hOpMyITy MOTHON
BEpOSTHOCTH, (opmyny bepHymin, komMOuHaTopHble (ATl |
(GopMyIibl; OLIEHUBATh BEPOSTHOCTU pEATbHBIX COOBITUH; yMEHUE
OIEpPUPOBATh IOHATUSMHU: CIlydaliHas BEJIMYMHA, DPACIpeIeIcHUe
BEPOSITHOCTEM,  MAaTeMaTH4EeCKOE  OKHUJAHWE,  JUCIEepCUs U
CTaHJApTHOE  OTKJIOHEHHME CIy4alHOM  BeIMUYUHBI, (QYHKIUH
pacrpeneieHusT ¥ IUIOTHOCTM PAaBHOMEPHOTO, IOKA3aTeIbHOIO H
HOPMAJIBHOI'O pacCHpelelIeHU; YMEHHE HCIIOIb30BaTh CBOMCTBA
W3Y4YEHHBIX pacHpeleNeHnid JUisl pelleHus 3a4ad; 3HaKOMCTBO C
HNOHATUSAMM: 3aKOH  OOJNBIIMX 4YHMCENI, METOAbl BBIOOPOUYHBIX
WCCJIEIOBAHNM; YMEHHE NPUBOAWTH IMPUMEPHI IPOSIBICHUS 3aKOHA
OOJBIINX YHCEN B MPUPOJHBIX M OOIIECTBEHHBIX SIBJICHUAX; YMEHHE

ONeprupoBaThH TIOHATUSAMMU: CoUYcTaHue, MEpEeCTaHOBKaA, YHCIIO




COYETAaHMM, YHCIO TIEPeCTaHOBOK; OmHOM HploTOHa, ymeHHE
OPUMEHATh KOMOWHATOpHBIE (DaKThl M PACCYKACHUS ISl PEIICHHS
3a/1a4y; OIICHUBATh BEPOSTHOCTH PEaJbHBIX COOBITHH; COCTaBJISATH
BEPOSITHOCTHYIO  MOZEIb U HMHTEPIPETUPOBATH  ITOJIYYEHHBIN

pe3ynbTaT

YMeHHe omnepupoBaTh IMOHATUSMHU: TOYKA, HpsiMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIWYMHA YIJa, IUIOCKMM yroi,
NBYTPaHHBIA yroJl, TPEXTPAHHBIA YToJ, CKpEUIMBAIOLIUECS MpSMBIE,
[apajuIeJIbHOCTh M MEPHEHAMKYISPHOCTh IPSIMBIX M IUIOCKOCTEH,
YroJl MEXIY NPSMBIMH, YIOJ MEXKIY MPSMOM U IUIOCKOCTBIO, Yroil
MEXY IUIOCKOCTSIMM, pAcCTOSHUE OT TOYKM JO IUIOCKOCTH,
paccTosiHUE MEXIY HPSIMbIMHU, PACCTOSIHHE MEXIY IJIOCKOCTSAMU;
YMEHHE HCIOJb30BaTh IMPH PEHICHWH 3aj]ad W3y4eHHBbIE (DAaKThI |
TEOpEMBbl IUIAHUMETPUM; YMEHHE OLEHUBATh pa3Mepbl OOBEKTOB
OKPYKAIOIIEero MUpPa; CTPOUTh MAaTEMAaTUYECKUE MOJEIU C MTOMOIIBIO
FEOMETPUUYECKUX TOHSATHUN M BEIWYWH, pPeIlaTh CBSI3aHHbIE C HUMHU

MMPAaKTUYCCKUC 3aJa4n
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YMeHue omnepupoBaTh IMOHATHUAMHU: IUIOUIAAb (QUIypbl, O00BEM
¢Gurypbl, MHOIOTPAaHHUK, IPABUIbHBIH MHOTOTPaHHHUK, CEUEHUE
MHOI'OIpaHHMKa, KyO, Mapajuleienumnes, npusma, nupamuaa, Gurypa
U TIOBEPXHOCTh BpAlleHMs], HWIMHJpP, KOHYC, map, cdepa, Iiouaib
chepbl, TUIOM@AAb IOBEPXHOCTH MUPAMUIBI, MPHU3MBI, KOHYCa,
WIMHIpa, O0O0BEM Ky0a, MNpAMOYTrOJbHOIO Mapajulesenumnena,
NUPAMUIBI, TPU3MBI, LWIMHIpA, KOHyca, IIapa, pa3BEpTKa
MOBEPXHOCTH, CEYEHUSI KOHYCa M LUJINH/PA, NapajljiesIbHble OCH WU
OCHOBAaHMIO, CEYEHME Ilapa, IUJIOCKOCTh, Kacamomascs cgepsl,
HWIMHIpa, KOHYCa; YMEHHE CTPOUTh CEYEHHE MHOIOTpAaHHHUKA,
n300pakaTb MHOTOI'PaHHUKH, (PUTYpBI U MMOBEPXHOCTH BpAIEHUs, UX
CEYEHHUs, B TOM YHCJIE C MOMOUIbIO 3JIEKTPOHHBIX CPEJCTB; YMEHHE
OPUMEHATh CBOMCTBA TIE€OMETPUYECKHX (QUIYp, CaMOCTOSATENBHO
bopMynupoBaTh ONpENENEeHUs H3ydaeMblX (UIyp, BbIABUTAThH
TUIOTE3bl O CBOMCTBaX M TPU3HAKAaX TI'E€OMETPUYECKUX QUTYp,
00OCHOBBIBaTh ~ WJIM  ONpOBEpraTb HUX; yMEHUE TMPOBOJUTH
KjIaccupukanuio (GUryp Mo pasinYHbBIM TMPU3HAKAM, BBITOIHATH

HeO6XOJII/IMI)Ie AOIOJIHUTEIBHBIC ITIOCTPOCHUSA
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YMeHne omnepupoBaTh TOHATHUSIMH: JBWKEHHE B IPOCTPAHCTBE,
napajyieJIbHbIi  NEPeHOC, CHUMMETpUsS Ha IUIOCKOCTH U B
MIPOCTPAHCTBE, IIOBOPOT, MpeoOpa3oBaHUE TOJO00MS, TOJ00HbBIC
GuUryphl; yMEHHE pacro3HaBaTh PAaBHBIC U MOJAO0HBIE QUTYPHI, B TOM
yuciae B TOPUPOAE, MCKYCCTBE, apXUTEKTYype; HCIIOIbh30BaTh
FeOMETPUYECKHE OTHOUICHUS TMpU PEHICHUU 3aJlay; HaxOJIWTh
F€OMETPUUYECKHE BEIIMYMHBI (UIMHA, YTOJ, IUIOMaab, 00BEM) Mpu
pelleHrur 3a7ad W3 JPYruX Yy4eOHBIX TPEIMETOB U M3 pealbHOU
JKU3HH; YMEHHUE BBIYHCIISATH T€OMETPUUYECKHUE BEJIMYMHBI (JJIMHA,
yroJ, TIUIOmanb, OOBEM, IUIOMAAh IMOBEPXHOCTH), HCIOIb3Ys
H3y4deHHbIE (POPMYJIbI K METOBI, B TOM YHCJIE: TUIOIIA b TOBEPXHOCTH
MUPaMUJIbI, TPHU3MBI, KOHYyCa, MHJIUHIApA, IUIOmanas chepbl; 00bEM
KyOa, MPsAMOYrolbHOIO TMapajUleNienuea, MHPAMHUJIbL, MPU3MBL,
UWINHIpA, KOHYCa, IIapa; YMEHHWE HAaXOJUTh OTHOIIEHHE OO0BEMOB

no00HBIX Uryp

12

13

YMmenue OIICpHUPOBATH IOHATUAMMU: IpsAMOYToOJibHaA cucrema
KOOpAWHAT, BCKTOP, KOOPAMHATBI TOYKH, KOOpPAHHATBI BCKTOpA4,
CyMMa BCKTOPOB, MPOMU3BCACHUC BCKTOpPAa Ha 4YHUCIIO, PA3JIOKCHHUC
BCKTOpa IIO 683HCy, CKaJIIpHOC IMPOU3BCACHUC, BCKTOPHOC
MMPOU3BCACHUC, YIOJ MCKAY BCKTOpaMH; YMCHHUC MCIIOJIB30BATh
BeKTOpHBIﬁ u KOOpI[I/IHaTHHﬁ METO HJIA PCHICHUS T'COMCTPUUICCKUX

3a/1a4 U 3a/1a4 Ipyrux y4eOHbIX MPEIMETOB

YMenue BbpIOMpATh MOAXOMALIMM METOA [UIsl pEIIeHUs 3aJaui;
[IOHUMaHUE 3HAYMMOCTH MATEMATHKU B W3Y4YCHUM IPUPOAHBIX H
OOLIECTBEHHBIX TPOIIECCOB U SBJIEHUH; YMEHHUE pPACIIO3HABaTh
IIPOSIBIICHUE 3aKOHOB MAaT€MAaTHUKH B UCKYCCTBE, YMEHHUE IIPUBOAUTH
IIPpUMEPBl MATEMAaTUYECKUX OTKPBITUH POCCUHCKOW W MHMPOBOM

MaTeMaTu4eCKOn HAayKHn

HEPEYEHD 3JIEMEHTOB COIAEPKAHUS, ITPOBEPAEMBIX HA
EI'D 1O MATEMATHUKE

Kon

IIpoBepsieMblii JJIEMEHT COEPKAHUSA

1 Yucna 1 BEIUMCIIEHUS




11

HaTypaJ'II)HI)Ie " 1 ECJIbIC YUCia. HpI/ISHaKI/I JCITNMOCTH LCJIBIX YHUCET

Pammonaneubie uncna. OOBIKHOBEHHBIE W JACCATHYHBIC APOOH, IPOICHTHI,

L2 OeCcKOHEeUHbIE TIEPUOTUUECKUE IPOOH
13 Apudmernueckuit KOpPEHb HaTypajabHOU CTEIICHH. evictBus c
' apu(pMETHYECKUMH KOPHSIMHU HATypAJIbHOM CTETIEHU
14 Crenenp ¢ 1mensiM mokazateneM. CTemeHb € palMOHAIBHBIM I1OKa3aTeNeM.
' CBoiicTBa cTeNIEHU
15 CuHyc, KOCHHYC M TaHTE€HC YHCJIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMEeHTa
1.6 Jlorapudm uucna. JlecaTuynple U HaTypaibHbIE JOrapupMBbl
JleiicTBUTENbHBIC YHUCTA. APUPMETHYCCKHE OIEPAMA C JICHCTBUTCIBHBIMU
1.7 gyucnamu. [lpuOmmxkE€HHbIE BBIYMCIEHUS, TpPaBUJIAa OKPYTJEHUS, MPUKHIKA H
OIICHKA PE3yJIbTaTa BHIYMUCICHHI
1.8 [IpeobpazoBanue BEIpaKECHUI
1.9 KomriekcHsie yncna
2 VYpaBHEeHHs U HEPABEHCTBA
2.1 Lenble u 1poOHO-pallMOHANBHBIC YPABHEHHS
2.2 WppatnmonansHble ypaBHEHUS
2.3 TpuronomeTrpuyeckue ypaBHEHUS
24 [TokazarenbHble U IOTapUPMUUECKIE YPAaBHEHUS
2.5 [enble u 1poOHO-palioHaIbHbIE HEPABEHCTBA
2.6 WpparmonanbHble HEpaBeHCTBA
2.7 [TokazarenbHble U IOrapu(pMUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YpPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Marpuia cucteMsl TMHEHHBIX ypaBHEHUH. Onpeaenurens MaTpUIbl
3 OyHKIMH U TpaduKh
31 OyHKIMs, crocodsl 3aganus GyHkuuu. I'paduk ¢pyHkuuu. BzaumHo obparHble
' dbyakuun. Yetabie n Heu€THBIe QyHKIMU. [leprnonnyueckue GyHkImm
Ob6nacTh ompeaeneHUuss U MHOXECTBO 3HaueHuWd ¢GyHkuuu. Hynu ¢yHKimm.
3.2 [IpomMexxyTkH 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKIIMH.

MakcuMymbl 1 MUHUMYMBI GyHKIUH. Haubonbllee v HauMeHbllee 3HAYEHHE




(YHKIIMM Ha IPOMEXKYTKE

Crenennas QyHKIUS ¢ HATypaJbHBIM M II€JIbIM IOKa3zarenaeMm. EE cBoiicTBa u

33 rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTEIICHH
3.4 Tpuronomerpuueckue GyHKIIUU, UX CBOMCTBA U rpaduKH
3.5 [TokazatenpHas u orapudmudeckas GyHKIIUU, ©X CBOWCTBA U IPaPUKH
36 Touku paspeiBa. AcumntoTel TpadukoB ¢yHkuuid. CBoicTBa (DYHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnegoBaTenpHOCTH, CIIOCOOBI 3a0aHUs OCIIEN0BATEILHOCTEH
38 Apudmernueckass U TeoMmeTpuyeckas mporpeccuu. DopMmyna  CIOXHBIX
' MIPOLIEHTOB
4 Havana matematuyeckoro ananusa
4.1 [TpousBoanas ¢pynkuuu. [Ipon3BoaHbIE HIeMEHTAPHBIX (PYHKITHIA
[IpumeHeHre MPOM3BOAHON K HCCIIEAOBAaHUIO (YHKIHMHA Ha MOHOTOHHOCTH M
4.2 sKkcTpeMyMbl. HaxoxaeHnne HauOoNbIIero 1 HaMMEHBIIET0 3Ha4YeHUs (YHKIUU
Ha OTpe3Ke
4.3 [lepBoobOpaznas. MnTerpan
3) MHOXeCTBa U JIOTHKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BeposiTHOCTB
6.3 KombunaTtopuka
7 I'eomeTpus
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMbIe 1 TITIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEPXHOCTH BpalleHUs
7.5 Koopannats! 1 BEKTOPHI

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA
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