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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yudeOHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kimaccoB pa3paborana Ha ocHoBe DenaepanbHOTO
TOCy/IapCTBEHHOTO 00pa30BaTeNIbHOTO CTaHAApTa CPEIHEro 0o1Iero oopa3oBaHus,
C Yy4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUN, NPEABSIBISIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, W TPAAMIMN POCCHICKOTO 00pa3zoBaHUS.
Peanuzanus nporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOIIMMHU OCHOBY JJIi CaMOpPa3BUTHUS M HENPEPHIBHOIO 00pa3oBaHUS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO W IIO3HABATEIIBHOIO pa3BUTHUS
JUYHOCTH 00YJarOITHXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUECKOH 3HAYUMOCTBIO METAIllPEIMETHBIX U
PEIMETHBIX PE3yabTaTOB OOY4YEHHUS T€OMETPUM B HANpPaBICHUH JIMYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (PopMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYeCKOU
I'PaMOTHOCTH, U3yY€HUs IPYTUX YUEOHBbIX TUCHUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX IPEJICTaBICHUM O CYIIHOCTH M NPOHUCXOKJIECHUM T€OMETPUUYECKHUX
abcTpakiuii, COOTHOIICHHH PEaJbHOTO W HJIEATBHOTO, XapaKTepe OTPaKCHHUS
MAaTEMATUYECKOM HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPUU B CUCTEME HAYK M POJIM MAaTeMaTUYECKOTO MOJICIUPOBAHUS B HAYYHOM
NO3HAHUM U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHUsS, HEOOXOAMMBIX [UIs aJanTaluu B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcs OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmiero oOpa3oBaHUs, TaK Kak oOOeCleYMBaeT BO3MOXKHOCTh M3yYEHHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HaNpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOpPMUPYEMOE MpPU H3YYEHUHU OOYYaroIUMUCS
MOHSTUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKU JTOTHUECKHUX YTBEPIKICHUH
B XOJ€ pEIIECHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIIBUTATh W OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPHU PEIICHWH 3a]ad4 e€CTeCTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JacTSIX ACSITeNbHOCTH uYenoBeka. OpHeHTalMsl 4ellOBEeKa BO BPEMEHHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXXEHHUSI OKPYXKAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO IO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JAeUCTBUTENBHOCTH. OnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHAET pa3Hble BUAbl y4eOHOH M TPYAOBOM JESATEIbHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHAIBHO BAKHBIX KA4YECTB, MOITOMY aKTyajlbHa
3amaya (opmMupoBaHHS y O0OYyYaroONIUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOATOTOBKE K MPAKTUYCCKOU JMEATSIIbHOCTH IO MHOTUM HaMpPaBJICHUSM.

[lens ocBoeHus mporpaMMmbl ydyeOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  O0OeCledYeHHe  BO3MOXKHOCTH  MPUOOpPETEHUsS |
WCIIOJB30BaHUSA CHUCTEMATHUYECKUX TIeOMETPUUYECKUX 3HAHUHW U JICHCTBUH,
crienu(PUIHBIX TEOMETPHUH, BO3MOKHOCTH YCIICIIHOTO MPOJAOIKEHUSI 00pa30BaHUs
10 CIEIUAIBHOCTSM, HE CBSA3aHHBIM C MPUKIIAJIHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HAYCHA IS
OOyYaroIMXCs CPEIHEHN IITKOJIBI, HE MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHEHUN
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. Takum oOpa3om, oOydaromiuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKoi TEOMETPUM € HEOOXOAMMBIC ISl JKU3HU B COBPEMCHHOM
obmiectBe. Kpome 3TOro, oHM WMEIOT BO3MOXXHOCTH HM3YyYHUTh T€OMETpHUIO OoJee
r1y0OKO, €ci B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHUSX B MPOPECCUOHANTBHON JEATEIHHOCTH.

JlocTikeHHe 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA PpEIICHUEM
COOTBETCTBYIOIIMUX 3amad. [IpHOpUTETHBIMH  3aJadyaMd  OCBOCHHS  Kypca
«I"'eometpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisitoTCs:

e (opmMupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BaXHEHIIMX MAaTeMAaTHUYECKUX MOJENSIX, MTO3BOJISIOMIUX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBIICHUS OKPY>KAIOIIETO MUPA;

e (opmMupoBaHue yMeHHs pacro3HaBaTh Ha YEpPTEkKax, MOJICISIX U B
pealbHOM MHUpPE MHOTOTPAHHUKH U TeJla BpaIleHUS;

e OBJAJCHUEC METOJAMH PEIICHMs 3a/1ad Ha TIOCTPOCHHS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHuMe yMEHHUS OINEPUPOBATH OCHOBHBIMH TIOHSITHSAMH O
MHOTOTPaHHHUKAX M TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE  aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJay;
dbopMHpOBaHWE YMEHHUS IPOBOJIWUTH  HECJOXKHBIE  JIOKAa3aTeIbHBIC
pacCyXJIeHHs B XOJI¢ PCIICHUS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE WHTEJUICKTYaTbHBIX U TBOPYECKUX  CIOCOOHOCTEH
OoOy4JarommMxcsi, IMO3HAaBAaTEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHHUS,



e (dopmupoBaHUE (YHKIIMOHATIEHOM I'PaMOTHOCTH, peneBaHTHOMN
F€OMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX KU3HEHHBIX
CUTyalUsiX M IpPHU U3YyYEHUHU JPYIHMX Y4E€OHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTENl U 3aKOHOMEpHOCTeH, (OpMyIHpOBaTh HUX Ha S3bIKE
TEOMETPUHU U CO3AaBaTh F€OMETPUUECKHE MOJIEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI anmapar sl PELIeHHUs MNPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, THTEPIIPETUPOBATh U OLIEHNUBATH ITOJIYyYEHHBIE PE3YJIbTaThI.

OTIUYUTENBHON OCOOEHHOCTBIO IPOrpaMMBbl SIBJISIETCS BKJIIOYEHHE B KypC
CTEPEOMETPUM B HA4aJle €ro H3y4dyeHWs 3a]ad, peEIIacMbIX Ha YPOBHE
WHTYUTUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHasi paboTa HaJ
HUMH, YTO CHOCOOCTBYIOT Pa3BUTHUIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHWE MHTYUTHBHBIX MPOLECCOB, MOTUBHUPYET K
JANbHENIIEMY U3YUYEHUIO IIPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3zBuTme NPOCTPAHCTBEHHBIX ITPEACTABICHUMN Y
yYallUXCcsl B Kypce CTEPEOMETPUHM IPOBOJMTCS 3a CYET peuieHus 3a7ad4 Ha
CO3/IaHME  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jay Ha  ONEpPUPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue oOpa3a TPOBOJUTCA € ONOPOM Ha
HarJIIHOCTh, a OIIEpUpPOBaHUE O00pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €70 HCXOJAHOIO COACPIKAHUS.

OcHoBHbIE cozeprkaresibHble TUHUN Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanaukn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl U KOOPAMHATHI B IPOCTPAHCTBEY. POPMUPOBAHUE JIOTHUECKUX YMEHUI
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHUSM, HO M MO ToJaM
oOydeHHUs Ha YPOBHE CpPEIHEr0 00IIero 00pa3oBaHus.

Conepxxanue oOpa3oBaHHs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJibTaTaM
OCBOCHMSI paboyell mporpaMmbl, paclpeneNEéHHbIM [0 TroaaM oOy4eHwus,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUUYECKUMHU
MOHATUSMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEIBLHO U MOCTYNATENbHO, C
COOJIIO/ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUUYECKUX MNPEJCTaBICHUNA OOYy4YalolUXCsl, PACIIUPSS U
yrayOnsis e€, o0pasysi MpOYHble MHOKECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTIAHE

Ha u3yuenue reomerpumn orBoautes 2 dyaca B Henemo B 10 kmacce u 1 gac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX yaca.



COAEPXKXAHHUE YYEBHOTI' O KYPCA
10 KITACC

IIpsiMble M IVIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATUYECKOM IOCTPOCHUU CTEPEOMETPHUM:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECH,
napajuielbHble W CKpelmuBaromuecs mnpsMble. [lapannenbHOCTs OpSIMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapajuIeNIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOU M IUIOCKOCTH. YTIIBI C
COHAINPABJICHHBIMU CTOPOHAMH; yroJd MEXJIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: napaiyieIbHbIC TJTIOCKOCTH; CBOICTBA
napajyienbHbIX IUiockocTed. [lpocTteiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesenunea; IoCTPOCHUE CEYEHUH.

[leprieHIUKYISIPHOCTh OPSIMOM M TJIOCKOCTH: MEPIEHIUKYJIIPHBIC MPSMbIC B
IPOCTPAHCTBE, MpSAMBIE MAPAJUICIbHBIE W NEPIEHIUKYJSPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMOK
NEPHEHANKYJIIPHON IUIOCKOCTH. YIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSAMON U
IJIOCKOCTBIO;  ABYTPAHHBIM  yroJl, JIMHEHHBIA Yroa JIBYTpaHHOTO  yIJa.
[lepneHauKyIIslp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  IUIOCKOCTEW: MpHU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IUIOCKOCTEN. TeopeMa o TPEX MEepIEHINKYJIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yroiapHas
pU3Ma; TPaHU U OCHOBAHUS MPU3MBIL;, NpsAMas U HAKIOHHAs MPU3MbL, OOKOBas U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cBorctBa. llupamupa: n-yronpHas nupamujaa, rpaHd U
OCHOBAHME MUPAMHU/JIbI; OOKOBAs M MOJIHAS MOBEPXHOCTh MUPAMUIbL; PABUIIbHAS U
yceu€HHas MNHUpaMyja. OJNeMEHThl TOpu3Mbl M nupamuabl. [IpaBuiibHbIC
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3Ma U
NpaBWIbHAs MHpPaAMUJIa; NpaBUJIbHAs TPEYroJibHasi MUpaMHUAA W TPaBUIIbHBIN
teTpadap; kyO. IlpencraBieHne o TmpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CummeTpus B MNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMO,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



Bbluucienue 31€eMEHTOB MHOIOTPAaHHUKOB: pEOpa, JHMaroHaiH, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH W TOJHOM MOBEPXHOCTH MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM MMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPAMU/IbI, TPU3MBI.

[TomoGubie Tena B mpocTpaHcTBEe. COOTHOIIEHUS MEXKAY IUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpalenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyrorue HIAHAPUIECKOU
MOBEPXHOCTH, OCh UMWJIUHJIPUYECKOW TMOBEPXHOCTU. [[UmuHAp: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIONAAhr OOKOBONW U TIOJHOU
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHWE U BeplIMHA, 00pa3yrolias
U OCb, IUIOMaJb OOKOBOM U TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBAHUS U OOKOBAasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxxenue chepsl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
I01aab chephl.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka IMIMHIpa U KOHYCA.

KoMmOuHnanuu Tenm BpalieHHWss YW MHOTOTPAaHHUKOB. MHOTOTPaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpallEHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 06 00béMe
IPsIMOYTOJIBHOTO TMapajuiesnienunena v ciaeactBuss u3 He€. O0bEM LMUIMHIpA,
koHyca. O0BEM 11apa u miaomab chepsl.

[Togo6ueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU NTOTI0OHBIX TEJL.

Ceuenus mwiMHApa (MapaJUyieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuielbHO€ OCHOBAaHUIO M TPOXOJSIIEE 4Yepe3 BEPIIMHY), CECUEHUS
mapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha mockoctu U B ripocTpaHcTBe. ClI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHne BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopam. [lpaBwiio mapamienenunena. PemeHue 3amay, CBSI3aHHBIX €
IIPUMEHCHUEM TMpaBUJ JACUCTBUUA € BekTopamu. I[IpsAmoyronpHas cucrema



KOOpAMHAT B TmpoctpancTBe. KoopauHatel Bektopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTol Mexay BekTopamu. CKalipHOE MNPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MpsIMBIMH U IUIOCKOCTAMU. Koop/MHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.



INIVIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHSI MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TO3UIIUU 00YYaIOIIErocsi Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, MPEACTABICHHUEM O
MaTEMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxJaHCKOro oOmiecTBa (BBIOOpPHI, OMNPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBaTh C COLMAJIbHBIMU HWHCTUTYTAMHU B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLJIOMY Y HACTOSAILIEMY POCCUMCKOW MAaTE€MAaTUKHU, [IEHHOCTHBIM OTHOILLICHUEM K
JOCTHXKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMaTUYECKOW IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHHUEM JyXOBHBIX LIEHHOCTEN POCCUINCKOTO Hapoaa,
c(hOpPMHUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHMS, OTHYECKOTO TOBEACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOrO OyaylIero.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOUYAsl ICTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pELICHHU, paccyXIEHUN;
BOCHPUUMYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHBIX BUOB UCKYCCTBA.

Pduznyeckoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro o0pas3a »KU3HU, OTBETCTBEHHOI'O OTHOLIEHUS
K CBOEMY 3JI0POBBIO (30pOBOE€ MUTAHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUU U

OTHbIXa, peryJsapHas busnueckas aKTUBHOCTb); ¢bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CIIOPTUBHO-03J0POBUTEIBHOM
NEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IICHHOCTH TPYAOJIIOOMS; HHTEPECOM K
pa3auuHbiM  chepaM  Mpo(ecCHOHAIBHON  JICATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ MPUIOKCHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymeir mnpodeccur W Ppeamu3oBbIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,



FOTOBHOCTBIO M  CIOCOOHOCTBIO K MaTreMaTUYEeCKOMY O0pa3oBaHUIO W
caM000pa30BaHUI0 HA TMPOTSIKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHUECKUX 3a/1a4 MAaTEMATHIECKON HAIIPABICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMUPOBAHHOCTHIO IKOJIOTHYECKOH KYJIbTYPHl, TMOHUMAHUEM BIUSHUS
COIMAJTBHO-IKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
CpeIbl, OCO3HaHHEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOlieM;
OpUCHTAIMel Ha MPUMEHEHHE MaTeMAaTHUECKUX 3HAHWM A PEIIeHUsS 3aaad B
o0JacTh OKpyKawIeld cpeapl, IJIAaHUPOBAHUS TIOCTYNIKOB M OICHKH HX
BO3MO>KHBIX MTOCIICJICTBHH JIJIsI OKPY>KAIOIIEH CPEeIbl.

IleHHOCTH HAYYHOT0 TIO3HAHMSI:

c(OPMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPAKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl UYeIOBEUYECKOW JAESITENbHOCTH, JTalloB €€
pa3BUTHS M 3HAYUMOCTH JJII PA3BUTHs [MBWIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTHKH W MaTEeMaTHYECKOHW KyJIbTYypOH KaK CPEICTBOM IIO3HAHHUS MUPa;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITSIBHOCTD
WHUBUyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIle pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4EOHOro MpeameTa
«Marematuka XapaKTEPU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusamMu, YHUBEPCAaIbHbIMU Pe2YIAMUBHbIMU OeUCBUIMU.

1)  Vnueepcanvuvlie  noznasamenvuwvle  Oeticmeus, — obecnevusaom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWUxXcs (0ceoeHue
Memo008  NO3HAHUA ~ OKpYJCarwe2o  Mupa;  npumeHeHue  J102U4ecKux,
uccie008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue aAefcTBu:

e BBIABJISTH U XapaKTEPU30BaATh CYIIECCTBEHHBIE MPU3HAKA MAaTEMATUYECKUX
OOBEKTOB, TOHATHH, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIHPOBATH
OMpECICHUS  TOHATUH; YCTAHABJIIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyu, OCHOBAaHUSA JUIsi OOOOIICHUS W CpPaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJIN3A;

e BOCIpUHUMATH, (opMyIHpOBaTH W  MPEOOPa30OBHIBATH  CYXKJICHHS:
YTBEPAUTEIBbHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWCE,
YCIIOBHEBIC;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, MaHHBIX, HAONIOJCHUSIX U YTBEPKICHHSIX;



npeasiaraTh ~ KPUTEPUU Ui BBIABJICHHS  3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPXKICHUM (TPSMBIE U OT MIPOTUBHOTO), BHICTPAUBATh apTyMEHTAITUIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIBL;

e BBIOMpATH cHoco0 pemieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASINIMA C Y4ETOM
CaMOCTOSATEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTebcKue 1eiicTBHS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCHI, (UKCHUPYIOIIUME MPOTHUBOpPEUYUE, MPoOIemMy,
yCTaHaBJIMBaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSATEIIEHO CIUTAaHMPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, POIIECCaAMHU;

e CaMOCTOSITEIBHO (POPMYIUPOBATH OOOOIIECHUS U BBIBOJIBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

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

Pabora ¢ undpopmaumeii:

e BBIABJISATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOIUMBIX JUIsI OTBETA
Ha BONIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HMCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHAMM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUIOB M (POPM IIPEICTABIICHHUS,

e CTPYKTYpUpOBaTh MHGOPMAIIHIO, TPEJCTABIATh €€ B Pa3IN4HbIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmaIuu 1o CaMOCTOSITEIIEHO
c(hOpPMYITUPOBAHHBIM KPUTCPHSIM.

2)  VuueepcanvHvie KOMMYyHUKAmMUGHble  Oelcmeus, 0Oecnedusarom

CcopMUPOBAHHOCIb COYUATILHBIX HABLIKOG 00VUAIOUJUXCSL.

OO0menne:



BOCIPUHUMATh H  (OPMYIHUPOBaTh CYXKICHUS B COOTBETCTBUH C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCHbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS 10
X0y pelIeHus 3a7aui, KOMMEHTUPOBATh ITOJIYYEHHBIN pe3yibTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI IO CYILIECTBY 00CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKa3bIBaTh UJICH, HAIEIEHHBIC Ha MIOUCK
pELICHMs; COINOCTaBIATh CBOU CYXKJIEHHS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKMBaTh pa3IM4yMe€ U CXOJCTBO IO3UIIMIA; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIJIACUs, CBOU BO3PAXKEHUS;
OPEICTaBISITh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 IPE3ECHTAUU U OCOOEHHOCTEN ayAUTOPHUHU.

CoTpyaHu4decTBo:

3)

MOHMMAaTh W  MCHOJB30BaTh  MPEUMYLIECTBA  KOMAHIHON U
WHJMBUAYAJLHOU pabOThI MPU PEIICHUH YUYE€OHBIX 3a/]1a4; MPUHUMATh 1EIb
COBMECTHOM JEATENbHOCTU, IUJIAHUPOBATh OPraHU3aIMI0 COBMECTHOMN
paboThI, pacrpeaeisaTh BUAbI padOT, 10rOBApUBATHCS, 00CYKIATh MPOIECC
U pe3yJsibTat paboThl; 00001IaTh MHEHUS HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHUs, 0OMEH MHEHHA,
«MO3TOBBI€ IITYPMb» W HHBIC); BBINOJHATH CBOIO YacThb pabOThI U
KOOPAMHUPOBATh CBOM JICUCTBUA C JPYTUMH UICHAMH KOMAaHJBbI;
OIICHMBATh Ka4ye€CTBO CBOETO BKJajJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBUSI.

Vuusepcanvnvie  pecynamuenvie oeticmasusl, obecneuusarom

G opmuposarue cMbLCI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTAaBJISITH IUIaH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUpaTh CIIOCO0 peleHus
C YU4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM [IO3HABATEJIILHOW pediiekcuu Kak OCO3HAHUS
COBEPIIIAEMBIX JIECHMCTBUH M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yJibTaTa pelICHUsI MAaTEMATHYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7a4i, BHOCUTHh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAMJIEHHBIX OMIMOOK, BBHISBICHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBUE pe3ylbTaTa IeM U YCIOBUSAM, OOBICHATH
IIPUYUHBI TOCTHKEHHS WIM HENOCTHKEHMUS PE3YJIbTAaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI
10 KITACC

OnepupoBaTh NOHATUAMHU: TOUKA, IPsIMAasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPHM M CIEACTBHS U3 HUX IPU PEUICHUU
reOMETPUYECKUX 3a1a4.

OnepupoBaTh NOHATUSIMU: MAPALIEIBHOCTh U NEPIEHAUKYIAPHOCTD MPSAMBIX
U IUIOCKOCTEH.

KnaccuguimpoBaTe B3aUMHOE pacCIOJIOKEHHUE MPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATHUAMM: JABYTPaHHBIA yrOj, TPaHd JABYTPAHHOTO YIJa,
pedpo ABYTrpaHHOrO yria; JIMHEHHBIA Yroj ABYTPAHHOTO yrja; rpajaycHas Mepa
JBYTPAHHOTO yTia.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOI'PaHHHUK, 3JIEMEHTBI MHOTOTPAHHUKA, IPABUJIbHBII MHOTOTPAHHUK.

Pacro3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (IMHpaMuIa; MpU3MA,
NPSIMOYTOJIBHBIN NapaJljIeNIeuIe1, KyO).

KnaccuduumpoBarb ~ MHOTOrpaHHUKHM,  BbIOMpas  OCHOBAaHMS  JUIs
KJacCU(pUKauuy (BBINYKJIblE W HEBBIMYKJIblE MHOTOIPAHHUKU; TPaBUJIbHBIC
MHOTOI'PAaHHHKH; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapaJUICICIUIEABI).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOB3YSl METO/, CJIEIOB.

Crpouth ceyeHUsT MHOTOIPAaHHHKOB METOJOM  CII€JOB,  BBIIIOJIHSTH
(BBIHOCHBIE) IUJIOCKHE YEPTEKU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYpP: BUA
CBEpXy, COOKY, CHU3Y.

PemaTp 3a1aun Ha HAXOXACHUE T€OMETPUUECKUX BEJIMUMH MO 00pa3lam Uiu
QIrOpUTMaM, TNPUMEHSSI W3BECTHbIC AHAJTUTUYECKUE METOAbl MPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 337a4 HA BBIYMCIECHUE PACCTOSHHUNA MEXKIY IBYMSI
TOYKaMH, OT TOYKH JO MNOpSIMOA, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMHU.

PemaTe 3a1aun Ha HAXOXKACHUE T€OMETPUUYECKUX BEJIMYMH 0 00pasiiaM uiu
QIrOpUTMaM, TPUMEHSISI W3BECTHbIC AHAJTUTUYECKWE METOAbl MPU PEHICHUU
CTaHJAAPTHBIX MaTEMaTHYECKUX 3aJad Ha BBIYMCIECHHE YIVIOB  MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMH, MEXIy NPSIMOAM M IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYT'PaHHBIX YTJIOB.



Bbrancnsate 00bEMBI U MUIOIIAIU TOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpHU3Ma,
nupaMuja) ¢ MOpuMEHEeHHEM (OpMys; BBIYUCIATH COOTHOLICHHS MEXIY
TUIOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

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

W3Bnekatb, mpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HH(GOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumensaTh TeomeTpuueckue (HaKThl Ui PEUIEHUs] CTEPEOMETPUUYECKUX
3a/1a4, MPEANOIAraroiuX HECKOIBKO IAroB PEIICHHUs, €CIIM yCIOBUS IPUMEHEHUS
3aJjaHbl B IBHOUM (opMe.

[IppuMeHATH MpOCTEHINNME NPOrpaMMHBIE  CpPEICTBA M AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJMYYEHHBIE 3HAHHUS HaA IPAKTUKE: AHAJIU3UPOBATH pPEAJbHBIC
CUTyallud W NPUMEHATb HU3YYEHHBIE TOHATHUSA B IIPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYJIUPOBAHHONM TMPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'EOMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCIT0JIb30BAaHUEM T€OMETPUUYECKUX MOHATHI M TEOpEM, anmapara ajareOpbl; pemarhb
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATUSMHU: LWIMHIpPHUYECKas IOBEPXHOCTb, OO0pa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3ymolire KOHUIeCKOH TOBEPXHOCTH, KOHYC; chepudecKas MOBEPXHOCTb.

Pacno3naBath Tena BpanieHus (HUIUHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLECHUS.

KnaccudummpoBats B3auMHOE pacrojiokeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUSIMU: ILIAPOBON CETMEHT, OCHOBAaHUE CETMEHTA, BBHICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
re€OMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TMOHSATUSMU: MHOTOTPAHHHWK, BIHMCAHHBIH B chepy
ONMCAaHHBIM OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIllCHUS.

Bb4ucasTe COOTHOLIEHUS] MEXY IUIOIMAIASMHU MOBEPXHOCTEH M 0O0bEMaMu
MOT00HBIX TE.



N300pakath u3ydaembie (GUTypsl OT PYKH W C NPUMEHEHHEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BEITIOTHSTH (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MIPOCTHIX 00BEMHBIX
buryp: BUJ CBEpXy, COOKY, CHU3Y; CTPOUTH CCUCHHS TeJI BpaIllCHUSI.

W3BnekaTh, WHTEPNPETHPOBATH U IPeoOpa3oBbIBaTh HH(POpMALMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTYpax, MpEACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh NOHSATUEM BEKTOP B MPOCTPAHCTBE.

BpINONHATE JIEUCTBUSL  CIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOEHHUSI BEKTOpa Ha YUCJI0, OOBSICHAThH, KAKUMH CBOMCTBAMU OHU 00JIa/1afOT.

[IpuMeEHTH MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPJAWHATHI BEKTOPA, YIrOJ MEXIY
BEKTOPaMH, CKAJIIPHOE MPOU3BEICHUE BEKTOPOB, KOJUJIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOPaMH, CKAISIPHOE MPOU3BEACHUE, PACKIAIbIBATH BEKTOpP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3ajaBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPIHUHAT.

[IpumensaTy TeoMeTpuueckue GakThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOJIBKO IIArOB PEIIECHUS], €CIIM YCIOBUS MPUMEHEHHUS
3aJ1aHbI B SIBHOH (hopme.

Pemats mpocTedinme reoMeTpUYeCcKUEe 3aJla4d Ha IMPUMEHEHHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha J0Ka3aTeILCTBO MAaTEMATHUECKWX OTHOIICHUN W
HaXO0XJICHUE TEOMETPUUYECKUX BEJIUYHUH 0 00pa3liaM WUJIu alrOpUuTMaM, NPpUMEHsIs
W3BECTHBIE METObI ITPU PEIIEHUHU CTAHAAPTHBIX MATEMATUUYECKHUX 3a/1a4.

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

[IpuBoAMTE NpUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
’KU3HH, pPACTIO3HABATH MPOSIBIICHUE 3aKOHOB TEOMETPHUH B UCKYCCTBE.

[IpuMeHATH MOJIyYEHHBIC 3HAHHWS Ha IMPAKTUKE: aHAIM3UPOBATH PEATHHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE MOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMBbl, MOJETUPOBATh PpPEaAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPHUM, MCCIEIOBaTh ITOCTPOCHHBIE MOJICIH C
HCIIOJIb30BaHUEM IeOMETPUUYSCKUX TIOHATUH 1 TeOpeM, amapara ajareOpbl; periaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKNX BEJTUUMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
Kontpoabusbie IIpakTuuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
b K
1 BBenenue B crepeoMeTpuro 10 nommorexa [0
https://m.edsoo.ru/1c209e37
) [IpsiMble ¥ MIIOCKOCTU B IPOCTPAHCTBE. 12 1 bubmmoreka [JOK
[TapanneabHOCTh NPSIMBIX U TJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHuKyISIPHOCTD MPSAMBIX U 12 bubnuoreka [IOK
IJTIOCKOCTEMN https://m.edsoo.ru/1c209e37
bubnuoreka [{OK
4 v 10 1
[JIBI MEXAY MPSMBIMU U TUIOCKOCTSIMHU hitps://m.edsoo.ru/1c209¢37
5 MHororpanHuku 11 1 bubmorexa HOK
https://m.edsoo.ru/1c209e37
N bubmuorexa [IOK
6 06 9 1
DEMET MHOTOTPAHHHIOB https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHusl, paCCTOSAHUS U YIJIbI 4 1 bubmorexa HOK
P ' P r https://m.edsoo.ru/1c¢209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0




11 KJIACC

KoauuecTBO 4acoB DJIeKTPOHHbIE
HaunMmeHoBaHHe pa3iesioB H TeEM nudpoBbIe
Ne n/m P Konrpoubnbie IIpakTHyeckue (1uubp )
NPOrpamMmMbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bubmuorexa [JOK
1 T 12
©J1a Bpattens https://m.edsoo.ru/1c209e37
2 OOBEMBI TET 5 1 bubmorexa LHOK
https://m.edsoo.ru/1¢209e37
bubmuoreka [JOK
3 B 10 1
€KTOpbI U KOOPAMHATHI B MPOCTPAHCTBE hitps://m.edsoo.ru/1c209¢37
4 [ToBTOpeHME, 0000IIECHNE, 7 1 bu6mmoreka [IOK
cucTeMaTH3allis 3HaHUH https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 3 0







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Kounrpouabusie IIpakruueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcbl
OCHOBHBIE MIOHATHUS CTEPEOMETPUU:
TOYKa, MpsiMasi, IIIOCKOCTb,
npocTtpanctso. [IpaBuna
bubnunoreka LIOK
M300paKeHUs Ha PUCYHKAX: 1
. https://m.edsoo.ru/aecc77cd
M300paKeHMs IIIOCKOCTEH,
NapajuIebHbIX IPSIMbIX (OTPE3KOB),
CepeHbI OTpE3Ka
[TonsTHs: mepecekaronuecs
IJIOCKOCTH, TEPECEKAIOLINECS NTpsAMast 1 bubmmorexa [TOK
- 1ep p https://m.edsoo.ru/2d8a9c99
U TUIOCKOCTb
[TonsTHA: nepecekaromuecs
IJIOCKOCTH, NEpECEKAIOLINECS NTpsAMast 1 brbmmorexa [TOK
> 1IEP P https://m_edsoo.ru/db685¢73
U TUIOCKOCTb
3HaKOMCTBO C MHOT'OIPaHHUKaMH,
n300pakeHre MHOTOIPaHHUKOB Ha | bubmmnoreka HOK

PUCYHKAX, Ha TPOCKIMOHHBIX
YCPTEIKAX

https://m.edsoo.ru/a63959ed

HauanpHabie cBenenus o kyoe u
MApaMHJIe, UX Pa3BEPTKU H MOJICITH.
CeueHMsSI MHOTOTPAaHHUKOB

HauanpHabie cBenenns o kyoe u

bubnunorexa LIOK
https://m.edsoo.ru/b30dff38

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




nUpamMuje, MX pa3BEPTKU U MOJICIIH.
CeueHust MHOTOIPaHHUKOB

Ilonsatue 06 akCHOMATUYECKOM

7 IIOCTPOCHUH CTEPEOMETPHH: aKCHOMBI bubmorexa HOK
P P Y https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPHH U CIICACTBUS U3 HUX
[TonsiTHEe 00 aKCHOMATHUYECKOM
8 MMOCTPOCHUU CTEPEOMETPUH: aKCHOMBI bubmorexa HOK
P p pHit: https://m.edsoo.ru/239¢8cb4
CTEPEOMETPHUH U CIICACTBHUS U3 HUX
[TonsiTne 06 akCHOMAaTHYECKOM
9 MMOCTPOCHUH CTEPEOMETPHUH: aKCHOMBI bubmorexa HOK
P PEOMETPHH: https:/m.edso0.ru/65c6b106
CTEPEOMETPHUU U CIEACTBUS U3 HUX
[TousiTHE 00 aKCHOMATHYECKOM
10 IMOCTPOCHUH CTEPEOMETPHUH: aKCHOMBI bubmmorera [JOK
P PEOMETPIH: https:/m.eds00.ru/258fc245
CTEPEOMETPHUU U CIEACTBUS U3 HUX
B3anMHOe pacnoiokeHue NpsSMbIX B
11 IIPOCTPAHCTBE: MEPECEKAOLINECS, bubmuoreka [IOK
napaiesIbHbIE U CKPEIUBAIOIINECS https://m.edsoo.ru/1a2520f6
psIMbIC
[TapaniensHOCTh MPSMBIX U
IJIOCKOCTEH B IPOCTPAHCTRBE:
bu6nmorexa LIOK
12 NapajuleJIbHbIC NPSIMBIE B
. https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; NapaIEIbHOCTh TPEX
MIPSIMBIX
[TapannensHOCTh MPSMBIX U
13 IIJIOCKOCTEM B IIPOCTPAHCTBE:! bu6muoreka [JOK
[TapaienbHOCT IPSIMOU U https://m.edsoo.ru/ee1d19b9
TJTIOCKOCTH
but6mmoreka [IOK
14 VYIIIBI ¢ COHAINPABIEHHBIMU

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




CTOpOHaAMH

15 VYron Mexay npsiMbIMU B bubmmoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay npsiMbIMU B bubnmnoreka HOK
IIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapannenbHOCTh MIOCKOCTEH: bubnmnoreka HOK
napajuielibHbIE TIOCKOCTHU https://m.edsoo.ru/2e18f255
. . bubnnoreka [IOK
18 CBoiicTBa napajyiebHbIX INIOCKOCTEN
https://m.edsoo.ru/e504d656
[Ipocreiinme mpocTpaHCTBEHHbBIE
19 (burypsl Ha MIIOCKOCTHU: TETPad bubmmorexa [IOK
yP - TCTpad P, https://m.edsoo.ru/4a28dc02
KyO, mapaJuienenumnes
bubnunoreka LIOK
20 I1 i
OCTPOCHHE CEACHHH https://m.edsoo.ru/1d434dOf
b K
21 [Toctpoenue ceueHuit uommorexa [0
https://m.edsoo.ru/ec26fe5d
KonTponbHas pabota mo teme
” "[Ipsimble M TUIOCKOCTH B bubmuoreka [IOK
npoctpaHcTse. [lapamuiensHOCTH https://m.edsoo.ru/9a0a9%e56
MPSIMBIX U IJIOCKOCTEN"
[IeprieHAMKYAAPHOCTD NPSAMOU U
23 nn(l;)CKocflTH'}l;e 1:)neH MK IJ)'ISI HbIE brbmmorexa [IOK
- NEPEANKY AP https://m_edsoo.ru/b19f6asd
MpsIMBbIE B IPOCTPAHCTBE
24 [IpsimMble mapaenbHble U bu6muoreka [JOK
MEPIEHINKYIISIPHBIE K TIJIOCKOCTH https://m.edsoo.ru/0ac11c95
25 IIpsimble napasuienbHbIE U bubmuoreka [IOK
MEPIEHANKYIISIPHBIE K IIJIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHIuKyJIIpHOCTH bubnmnoreka [JOK




pr[MOﬁ H IIJIIOCKOCTH

[Ipu3Hak nepnesauKyJIspHOCTH

https://m.edsoo.ru/f85bfc46
bubnunorexa LIOK

27
MPSAMON U TJIOCKOCTH https://m.edsoo0.ru/79165d15
73 Teopema o npsmoit bubmuoreka [JOK
NEePIEHUKYISIPHON IIJIOCKOCTH https://m.edsoo.ru/635¢5087
29 Teopema o npsimoit bubnmnoreka HOK
MEePIEeHANKYISIPHOMN MIJIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsmoit Bbu6mmoteka [JOK
MEePHEHIUKYISIPHON MIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnienquKymsip U HAKJIOHHBIE:
31 aCPCTos[HHeYOT IT)OLIKH 0 IJIOCKOCTH bubmmorexa [IOK
p fI ’ https://m.edsoo.ru/33c477d3
paccTosiHue OT IPSIMOM J0 INIOCKOCTH
[lepneHauKynsp U HAKIOHHBIE:
P P bubnuoreka [{OK
32 paccTostHuE OT TOYKHU J0 IJIOCKOCTH,
g https://m.edsoo.ru/66fefadd
paccTosiHue OT IpSIMOM J0 INIOCKOCTH
[lepneHauKynsip U HAKIOHHBIE:
33 aCPCTo;IHI/IeYOT liquI/I 0 TTOCKOCTH brbmmorexa [TOK
p ? ’ https://m.edsoo.ru/a5b7b8e3
paccTostHuE OT NMPSAMOM J0 MIIOCKOCTH
[TepnienquKymsip U HAKJIOHHBIE:
34 aCPCTo;IHI/IeYOT IT)quI/I 0 IUIOCKOCTH brbmmorexa [TOK
p f[ ’ https://m.edsoo.ru/dbee22bc
paccTostHuE OT NMPSAMOM JI0 MIIOCKOCTH
35 VYTIBl B IPOCTPAHCTBE: YTOJ MEXKIY bubnmnoreka [JOK
NPAMOU U TIIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBII yroJj, TUHEUHBIN yroi bubmuorexa [IOK
JIBYI'PaHHOI'O yTIJia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJl, JMHEHHBIN yroa bubmuoreka [IOK
JIBYT'PaHHOI'O yIia https://m.edsoo.ru/c7c777ed
38 [lepneHUKYISIPHOCTD TIIIOCKOCTEH: bubnuotexa [JOK




MIPU3HAK MEPIECHIUKYISIPHOCTU IBYX

https://m.edsoo.ru/ec3e2da3

IIJIOCKOCTEN
[lepneHquKyISIPHOCTD MJIOCKOCTEM:
39 an/II)3HaK HGI})IHCE,HI/IKYHXPHOCTI/I JIBYX bubmmorexa [IOK
& https://m.edsoo.ru/ed9e2a8e
IIJIOCKOCTEN
IlepneHUKyISPHOCTD MIJIOCKOCTEM:
40 prrl)sHaK HegnegﬂnKynﬂpHOCTH JBYX bubmmorexa LIOK
s https://m.edsoo.ru/ba75dc57
IIJIOCKOCTEN
41 TeopeMa 0 TpEX NepHeHANKYIIApax bubmorexa LIOK
https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX nepHeHANKYIIApax bubmorexa [IOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX nepHeHANKYIApax bubmmorexa [IOK
https://m.edsoo.ru/9f246736
KonTponbHas paborta mo temam
44 "IlepnieH IMKYISIPHOCTD NPSAMBIX U bubnmnoreka HOK
miockocTeil" u "Yribel MeXIy https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTAMH"
[TonsiTe MHOTOTpaHHUKA, OCHOBHBIE
3JI€MEHThl MHOTOTPaHHUKA,
45 BBIITYKJIBIE U HEBBIITYKIIBIE bubamorexa LOK
. https://m.edsoo.ru/2d24e873
MHOT'OTPaHHUKHU; pa3BEPTKa
MHOT'OTpaHHUKa
[Ipu3ma: n-yronpHas npu3ma; rpaHu U
46 OCHOBAHMS IIPU3MBIL; IIpsIMast U bubmuoreka [IOK
HaKJIOHHAsI IPU3MBbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
MOJIHAs! TOBEPXHOCThH IPU3MBbI
47 [Tapannenenunen, npaMOyTroJIbHBIN bubnuotexa [JOK

nmapajijiCJICIrIICa U €ro CBOMCTBA

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




48

[Mupamuna: n-yroipHasi MUpamMuza,
rpadd 1 OCHOBAHUC ITUPAMUBI;
OOKOBast ¥ OJTHASI TOBEPXHOCTh
nupaMubl, IIpaBUJIbHaA 1 yceqéHHasl
nupamuIa

bu6nmoreka [IOK
https://m.edsoo.ru/fblcd0as

49

[IpaBuUIbHBIE MHOTOI'PAaHHUKHU:
MIOHATHE MTPaBUIIBHOTIO
MHOTOTpaHHUKA; IIPaBUIIbHAS IIpU3Ma
Y IpaBWJIbHAS TUPAMUJIA; IPABUIIbHAS
TpeyrojbHas nupamuja u
MIPaBWIbHBIN TeTpadip; KyO

bu6nmoreka [IOK
https://m.edsoo.ru/074c8865

50

51

[Ipencrasnenue o MpaBUIBHBIX
MHOTI'OrpaHHUKax: OKTasap,
JOAEKa’Ap U UKOCAIP.

CummeTpus B IpOCTPAHCTBE:
CUMMETPHSI OTHOCUTEIIBHO TOUYKH,
MPSIMOM, TJIOCKOCTH. DJIEMEHTBI
CUMMETpUH B TUPAMUIaX,
napajuiesienune1ax, NpaBuiIbHbIX
MHOTOTpaHHUKAX

bubnuoreka [{OK
https://m.edsoo.ru/a0fdd5bf

bu6nmorexa LIOK
https://m.edsoo.ru/b9e777d9

52

53

54

Brruncnenue 31eMEHTOB
MHOTOTPaHHUKOB: pE€Opa, AMAroHay,

YTJIBI
[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOY ITOBEPXHOCTHU IIPSAMOM
IIPU3MBI, IUIOLIAJb OCHOBAHUM,
TeopeMa 0 OOKOBOH MOBEPXHOCTHU
MPSAIMOM TPU3MBI

[Tnomans 60KOBOI MOBEPXHOCTH U

bu6nmorexa LIOK
https://m.edsoo.ru/6¢cdbecef

bubnunoteka LIOK
https://m.edsoo.ru/37d84157

bubnunorexa LIOK




ITOBEPXHOCTHU HpaBPIJII)HOfI

MUpPaMHUIbI, TEOPEMa O IUIOIAAN
OOKOBOI TTOBEPXHOCTH YCCUEHHOMH

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

MU PAMH/TBI
55 KontponbHas paboTa mo teme bubnmnoreka HOK
"MHuororpaHHuku" https://m.edsoo.ru/a95f5c04
N bubnuorexa [{OK
36 Honsrue 06 00neme https:/m.eds00.ru/7ad0020b
. bubnuoreka [{OK
57 0
OOBEM MHpaM eI https:/m.edsoo.ru/235171b3
N bubnuoreka [{OK
58 O65EM IHpaMHTTEL https://m.edsoo.ru/f47dfefd
N bubnuoreka [{OK
>9 OOBEM mupamiL! https://m.edsoo.ru/79¢10312
. bubnuorexa [JOK
60 06
PEM TTHPAMHIH! https://m.edsoo.ru/2faadc3f
bu6mmoteka IIOK
1 "
6 O0nem mpr3met https://m.edso0.ru/79853608
bu6mmoteka IIOK
’ "
6 O0bem mpr3met https://m.edsoo.ru/1¢053890
" bubmuoreka [JOK
63 OOnEm mpHMEI https:/m.eds00.ru/482d3f51
64 KonrtponbHas pabora no teme bubmmnoreka HOK
"O6BEMBI MHOTOI'PaHHUKOB" https://m.edsoo.ru/28a6573¢
[ToBTOpenue, 0600IIEeHNE
65 cucTeMaTu3alus 3HaHH. bubnuotexa [JOK

[TocTtpoenue ceueHuii B
MHOT'OTPaHHUKE

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




[ToBTOpeHuE, 0000IIEHNE
cucTreMaTHu3alus 3HaHuH.

66 Brrunciienne pacCTOSHHN: MEXKIY | bubnmnoreka HOK
JIBYMsI TOUKaMH, OT TOUKHU 10 IPSMOM, https://m.edsoo.ru/f7792ba9
OT TOYKH JO INIOCKOCTH, MEXIY
CKPEIIHMBAIOIIUMUCS MPSIMbIMU
bubnunoreka LIOK
67 HToroBas KOHTpOJIbHASA paboTa 1 hitps//m.cdsoo.ra/b9146bc0
[ToBTOpenue, 0600IICHNE
CHCTEMAaTHU3allHs 3HAHUH.
Beruucnenue yrioB: Mex1
68 CerIHI/IBaI-OH_[ZIrMI/IC}I Hp}IMIZ;MI/I, 1 buGnuorexa [IOK
. https://m.edsoo.ru/56765e8b
MEXy NMPSAMOU U MIOCKOCTHIO,
JBYTPAHHBIX YIJIOB, YIJIOB MEXIY
IUIOCKOCTSIMH
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara nugposbIe
Tema ypoka Kontpoabubie IIpakrnueckue bp
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchl
Cdepa u map: ueHTp, paauyc,
bubnunorexa LIOK
1 JIMaMETp; TUIOLIA/b IIOBEPXHOCTH 1
https://m.edsoo.ru/0341bc2b
chepsl
BsanmMHuoe pacrionoxxenue chepsl u
bubnuoreka [{OK
2 IIJIOCKOCTH; KacaTeabHas IMII0OCKOCTh 1
https://m.edsoo.ru/bed12a43
K chepe; uromaas chepol

3 N3o0pakenue cdepsl, mapa Ha | bubnnoreka [JOK
mockocTy. CeyeHus mapa https://m.edsoo.ru/bc15f7f2
unuuapuyeckasi HOBEPXHOCTb,

4 o0pa3yolne UIMHIPHIECKOI 1 bubmuorexa [JOK
IOBEPXHOCTH, OCh LIWJIMHAPUYECKON https://m.edso0.ru/6054b8c1
MMOBEPXHOCTHU
Hunuuap: ocHOBaHMS 1 OOKOBas

5 MOBEPXHOCTh, 00pa3yroIas 1 OCb; 1 bubmmnoreka HOK
Ioab OOKOBOW U MOJTHOM https://m.edsoo.ru/188f6216
MMOBEPXHOCTHU
N3o0paxkenue muimHapa Ha
IJTOCKOCTH. Pa3BépTka mumHapa.

6 Ceuenus muIMHIpa (MIIOCKOCTHIO 1 bubmmorexa TOK

. P ’ https://m.edsoo.ru/016e25¢eb
napajuieIbHON Win
MEePIECHIUKYISIPHON OCH LIUIUH/PA)
bubnuotexa [JOK
7 KoHnueckas moBepxHOCTB, 1 1

https://m.edsoo.ru/c94ba09b




o0pa3yromue KOHUYECKOn
IIOBEPXHOCTH, OCh U BEPIIUHA
KOHHMYECKOU ITOBEPXHOCTH

KOHYCZ OCHOBAHHME U BEPIINHA,

8 oOpa3ymolas 1 och; IJIOLIAb bubmmorexa [TOK
. . https://m.edsoo.ru/897dd3b2
OOKOBOM1 U MOJIHOIM MOBEPXHOCTH
Y ced€HHBIN KOHYC: 00pa3 ue u
9 BBICOTA; OCHOBaIz]I/ISI u goxzf;{l bubmmorexa LIOK
’ https://m.edsoo.ru/1468bab3
MOBEPXHOCTh
N300pakeHne KoHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus konyca (TUIOCKOCTBIO, bubmmoreka [JOK
MapajiebHOH OCHOBAHMIO, U https://m.edsoo.ru/Obde1be8
IJIOCKOCTBIO, POXO/SIIEH uepe3
BEPILUHY)

1 KomOunamms ten BpareHus u bubmuoreka [IOK
MHOT'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpanHuK, OMCaHHBIN OKOJIO

12 cdepsl; cepa, BOUCaHHAsS B bubnnorexa [JOK
MHOT'OTPaHHUK UJIN B TEJIO https://m.edsoo.ru/0b136158
BpaIieHus

13 [TonsTre 06 00bEMe. OCHOBHBIC bubnuoreka [{OK
CBOMCTBA 00BEMOB TEI https://m.edso0.ru/26a03fb7

N bubmuoreka [{OK
14 OGbEM LiHpa, KOlyCa https://m.edsoo.ru/5513d87b
. bubmuorexa [IOK
15 OObEM tapa it MIOAs ChepEl https://m.edsoo.ru/d189bde2
16 [TonoOHbIE TENa B MPOCTPAHCTBE. bubmmorexa [TOK

https://m.edsoo.ru/810cf1eb




CoOTHOIICHUS MEXTY TUIOIIAISIMA
MOBEPXHOCTEH, 00BEMAMHU
MOT00HBIX TEJ

17 KonTponbhas pabora no remam bubnmoreka [JOK
"Tena Bpamenus" u "O0bembI TE" https://m.edsoo.ru/4a33a8ab
18 BexTop Ha IJI0CKOCTH U B Bbu6muotexa [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/Scaefclb
19 Clio)keHHe ¥ BEIYUTAaHUE BEKTOPOB bubmorexa OK
p https://m.edsoo.ru/23f4f089
bubnunoreka LIOK
20 YMHOXEHHE BEKTOpa Ha YHCIIO
MHOYCHHE BEKTOPa Ha AHCI https://m.edsoo.ru/dee379eb
Paznoxxenue BekTopa 1o Tpém
21 HEKOMILJIAaHAPHBIM I]:GKTO TEM bubmorexa HOK
P pam. https://m.edsoo.ru/a28fd74e
[IpaBuio mapannenenunena
Pemenune 3ama4, CBSI3aHHBIX C
22 MPUMEHEHHUEM TIPaABUJII JIEUCTBUH C bubmorexa HOK
P papiiA https://m.edsoo.ru/5a827900
BEKTOpaMHU
KoopanHaTHO-BEKTOPHBINH METO/T
23 il I/Ip CIICHUN FCOMe’ll:“) HYECKUX bubmorexa HOK
prp p https://m.edsoo.ru/d3alfe30
3a71a4
[IpsiMoyronbHas cuctema
24 KOOpJWHAT B IPOCTPAHCTBE. bubmuoreka [IOK
Koopaunats! Bekropa. [Ipocreiimne https://m.edsoo.ru/48db7058
3a/1a4yd B KOOpAMHATaX
’5 Yron Mexay BEKTOpaMH. bubnuotexa [JOK
CxkansipHO€ MPOU3BEJIEHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruucnenue yriioB Mexmy bubnunorexa LIOK

IMPAMBIMHA U TINIOCKOCTAMHA

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




KonTponbhas pabora no teme

bu6nmorexa [IOK

27 "Bextopei n K?OpﬂHHaTH i ! https://m.edsoo.ru/77¢c22fc5
MIPOCTPAHCTBE
[ToBTOpeHue, 0600IIEHNE U

)3 cucTeMaru3anus 3HaHui. OCHOBHBIC 1 bubnuorexa [JOK
¢burypsl, GpakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
[JITAHUMETPUHU
[ToBTOpEeHME, 0000IIEHNE U

29 cucrtemaTusanus 3HaHuii. OCHOBHBIE 1 bubnuorexa [JOK
burypsl, pakThl, TCOPEMBI Kypca https://m.edsoo.ru/078cd184
IJIAHUMETPUHU
[ToBTOpenue, 0600IICHNE 1

30 CHCTEeMaTH3alMs 3HaHui. 3agaun 1 bubnunoreka LIOK
IUIAHUMETPUU U METOJIbI UX https://m.edsoo.ru/7491efe0
perieHus
[ToBTOpenue, 0600IIEHNE U

31 CUCTEMaTHU3aIlis 3HaHUH. 3a/1auun 1 bubmuoreka [JOK
IUTAHUMETPUU U METOBI UX https://m.edsoo.ru/4dffda97
peuieHus
[ToBTOpenue, 06o0IIEHNE U

0 cucreMmarusanus 3HaHui. OCHOBHEIE | bu6mmoteka IIOK
¢burypsl, ¢pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUU

33 WroroBas koHTpoJsibHAs paboTa 1 Bubmmorexa [IOK

https://m.edsoo.ru/ec24dfc2

34 [ToBTOpeHme, 0600IEeHNE U 1 but6mmorexa [IOK

CHCTEMAaTHU3aIINs 3HAHUI https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34

[TPO'PAMME







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE pPe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMOro iy
o0pa3oBaTe/IbHON MPOIrPaMMBbI CpeHero o01ero 00pasoBanus
pe3yJbTara
7 I'eomerpus
7.1 OrnepupoBaTh MOHATUSIMH: TOUKA, MPSAMasi, IIIOCKOCTh
- [IpuMeHATh aKCHOMBI CTEPEOMETPHUH M CIICICTBUS U3 HUX MPU PEIICHUHN
' reOMETPUUYECKUX 3a7a4
- OnepupoBarTh MOHATHSAMH: TNapalieIbHOCTh U MEPHEHAUKYISIPHOCTh
' MPSIMBIX U IJIOCKOCTEN
74 KnaccupunupoBars B3aMMHOE PacloNOXKEHHE MPSIMBIX U IUIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: ABYIPAHHBIN Yroj, TpaHH JABYI'PAaHHOIO YIJia,
7.5 peOpo IBYrpaHHOTO yIJia, TMHEHHBIN Yroll JBYTpaHHOTO YIiia, TpagycHas
Mepa JBYTpaHHOIo yria
6 OnepupoBaTh MOHATUSMU: MHOTOTPAHHUK, BBIMYKJIBIA M HEBBIMYKJIBIN
' MHOTOTPaHHUK, JIEMEHTHl MHOTOTPAHHHKA, MPAaBUIIHLHBIA MHOTOTPAHHUK
77 Pacrio3naBaTh OCHOBHBIE BHUIBl MHOTOTPAHHUKOB (THpaMuia, MPU3MA,
' MPSIMOYTOJIBHBIN TTapajuiesenumne, Kyo)
KnaccupunupoBare  MHOTOTpaHHMKH, BbIOMpas  OCHOBaHUS IS
. knaccupukanud  (BBIMYKJIBIE W HEBBINYKJIble  MHOTOTPAHHUKH,
' MpaBUJIbHBIE MHOTOTPAaHHUKU, TPSAMBbIE ¢ HAKJIOHHBIE TPU3MBI,
napajuieJIenunebl)
79 OnepupoBath MOHATUSMU: ceKymas IIJIOCKOCTB, ceueHue
' MHOTOTPaHHUKOB
210 OOBSCHATh TPHUHLUIBI  MOCTPOCHHUS  CEYCHWH  MHOTOTPAHHUKOB,
' HCIIOJIb3YSl METOJ] CJIEZ0B
211 CtpouTh ce4eHHs MHOTOIPAaHHUKOB METOJIOM CJI€JOB, BBINOJIHATH

(BBIHOCHBIE) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP:



BHJI CBEpPXY, COOKY, CHU3Y

7.12

Pemarp 3a1aun Ha HAXOXIEHUE TE€OMETPUUYECKUX BEIUYHH 0 00pa3iam
WA aNrOpuTMaM, MPUMEHSS W3BECTHBIC AHAJUTUYECKUE METOABI IPHU
pELIEHUH CTAaHJAPTHBIX MAaTeMaTUYECKUX 3a1ad Ha BBIYUCIICHUE
pacCTOSAHUN MEXAY IBYMS TOYKAMH, OT TOYKHU JI0 MPSAMOM, OT TOYKH JO

IIJIOCKOCTH, MEXKAY CKPCIIUBAOIINUMHUCA ITPAMBIMHA

7.13

Pemare 3a1aun Ha HaXO0XI€HUE F'€OMETPUUECKUX BEIMUYUH 110 oOpa3nam
WY aIrOpuTMaM, INPUMEHSsT W3BECTHBIC AHAIMTHYECKUE METOABI IPH
pELICHUU CTaHJAPTHBIX MATEMAaTHYECKUX 3a1ad Ha BBIYKMCIICHHE YITIOB
MEXKIy CKPEILIMBAIOIKUMHUCI IPSIMBIMH, MEXAY NPSMOH U INUIOCKOCTBIO,

MCXKAY IMJIIOCKOCTAMHU, IBYI'PAHHBIX YI'JIOB

7.16

7.17

Beraucnsate 00bEMBI M IUIOIIAJIM  TIOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, mupamMuaa) ¢ MpUMEHEHUEM (GOPMYJI, BEIYHCIISTH COOTHOIICHUS
MEXKIY IUIOIIAISIMHU MOBEPXHOCTEM, 00BéMamu MOJO0OHBIX

MHOI'OrpaHHUKOB

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

IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh M TUIOCKOCTh CHMMETPUHU (PUTYPHI

N3Biekatrh, MpeoOpa3oBBIBATH W HHTEPIPETHPOBATH HHPOPMAIIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTYypax, TMPEeACTaBICHHYIO Ha
YepTexkax U PUCYHKAX

[Ipumensats reomerpudeckue (akThl JUIsl PEHICHUS CTEPEOMETPUUECKHUX
3a7a4, MPEANOJararwlluX HECKOJIbKO IIArOB PEILICHMS, €CIU YCIOBHS
MIPUMEHEHUs 3a1aHbI B IBHOU (hopme

[IpumenaTs mnpocTelime MNporpaMMHBIE CPEACTBA U BJIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUU CTCPECOMCTPUICCKUX 3a1a1

7.19

7.20

HpI/IBOI[I/ITL MMPpUMEPBI MATCMATHYCCKUX 3aKOHOMepHO0TeI’I B IIpUpOJAC U

JKU3HH, paCllIO3HABATH MMPOABJICHUEC 3aKOHOB I'COMETPHHN B UCKYCCTBEC

[IpuMeHATh MOTydYeHHbIE 3HAHUS HA MTPAKTHKE: aHAIU3UPOBATh peabHbIE
CUTyallud M TPHUMEHATh H3YyYEHHbIE MOHATHS B IIPOLECCe IOKCKa
pelieHns MaTeMaTHYECKU copMyIupoBaHHON pooIeMBl,
MOJIETTUPOBATh pealbHbIE CUTyallMH Ha SI3bIKE T€OMETpPUH, MCCIIEI0BaTh
IIOCTPOEHHBIE MOJIEIN C HCIOJIb30BAHUEM TI'€OMETPUUYECKUX MOHATHH U
TeopeM, almnapara ajnredpsl, pemarb NpakTUYeCKUe 3a/lauk, CBA3aHHbIE C

HaXOXJACHUCM I'COMCTPHUICCKUX BCININH



11 KIIACC

Kon IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBepsieMoro .
00pa3oBaTe/IbHOM NMPOrPaMMBbl CpelHero 001ero o0pazoBaHus
pe3yJbTara
6 ['eomerpus
OnepupoBaTh NOHITUSIMU: LWIMHIPUYECKAsl TIOBEPXHOCTH, 00pa3yolne
6.1 UUAJTUHAPUYECKOW TMOBEPXHOCTH, LHWIMHJIP, KOHUYECKash IMOBEPXHOCTH,
' oOpa3yromue KOHMYECKONM  IMOBEPXHOCTHU, KOHYC, cdepuyeckas
MMOBEPXHOCTh
6.2 PacrioznaBath Tena BpameHus (MUIUHAP, KOHYC, cdepa U map)
6.3 OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHus
6.4 KnaccudunupoBaTs B3auMHOE pacnoiokeHue cepbl U MI0CKOCTH
OnepupoBaTh MOHATUSIMH: HIAPOBOM CETMEHT, OCHOBAaHHUE CETMEHTA,
6.5 BBICOTA CETMEHTA, LIApOBOM CJIOW, OCHOBAHUE ILIAPOBOIO CJIOS, BBICOTA
[IAPOBOTO CJI0S, IIIAPOBOM CEKTOP
6.6 Bbruncnsate 00bEMBI M IUIOIMIAAM TMOBEPXHOCTEH Tel BpalleHUS,
. TCOMETPUUYECKUX TEJl C MPUMEHEHHEM (DOPMYIT
OnepupoBaTh MOHATHSIMH: MHOTOTPAaHHUK, BIHCAaHHBI B cdepy u
6.7 OINMCAHHBII 0KOJIO cdepsl, cepa, BIUCAHHAS B MHOTOIPAHHUK WIH TEJI0
BpallleHus
63 BbUHCHSTE COOTHONIIEHHS MEXAY IUIOHIAASMH TOBEPXHOCTEH H
' 00BEMaMHU TOJOOHBIX TEI
6.9 N3o0paxars u3ydaembie (GUTYpPHI OT PYKH U C TIPUMEHEHUEM MPOCTHIX
' 4epTEKHBIX UHCTPYMEHTOB
BbImonHATE (BBIHOCHBIC) TUIOCKHE YEPTEXKU U3 PUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BUJA CBEpPXY, COOKY, CHU3Y; CTPOUTb CEUEHHUS Tel
BpallleHus
W3Brekatb, WHTEPIPETUPOBATH M TPEeOoOpa3OBLIBaTh WH(GOPMAILUIO O
6.11 MPOCTPAHCTBEHHBIX TE€OMETPUUECKHX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKax
[TpumeHsTh TeoMeTpuuecKrue (PaKThl AL PEHICHUS] CTEPEOMETPUUECKUX
6.12 3a/1a4, MPEANoJiaraloluX HECKOJIbKO IIaroB PELICHHUs, €CIH YCIOBUSA
MIPUMEHEHUS 3a/1aHbI B IBHOU popme
6.13 OrnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE




6.14

BreimonaaTs ,Z[GI\/'ICTBI/ISI CJIOKCHUA BCKTOPOB, BBIYUTAHUSA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCIIO, OGBHCHHTB, KakKuMH CBOMCTBaMU OHH

o0J1aaroT

6.15

HpI/IMeHﬂTb IIpaBUJIO MapaJlICICIIUIICaAa IIPHU CII0OKECHUHU BEKTOPOB

6.16

OHepI/IpOBaTB IOHATHUAMU: ACKAPTOBBI KOOPAWHATHEI B IIPOCTPAHCTBE,
BEKTOpP, MOAYJIb BEKTOpa, paB€HCTBO BCKTOPOB, KOOPAHWHATBEI BCKTOpPA,
yroa MCExKAy  BCKTOpaMu, CKaJIIpHOC  MNPOU3BCACHHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoauth cyMMy BEKTOpOB W IIPOM3BENECHUE BEKTOpa Ha YUCIO, Yroi
MEXJly BEKTOpaMH, CKaJIIpHOE IIPOU3BENECHUE, PACKiIaIbIBaTh BEKTOP IO

JABYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3a,HaBaTB IIJIOCKOCTh YPABHCHHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

6.20

Pemars HpOCTGfII.HHG rCOMCTPpHUUYCCKUC 3aJa4ud Ha JIPHMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O METOa

Pemarsn 3aJa4dd Ha A0Ka3aTCIbCTBO MATCMAaTHMYCCKUX OTHONIICHUH H
HaXO0XIACHUC I'COMCTPUYCCKUX BCIUMYHH II0 06pa3uaM WK aJITOPUTMaM,
IIPUMCHAA HU3BCCTHBIC MCTOBI npu peuicHUn CTaHAAPTHBIX

MAaTEMaTHYCCKUX 3a1a4

6.21

IIpuMeHATs mpocTEHIIME NPOrPAMMHBIE CpPEICTBA M DJIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PECHICHUU CTCPEOMCTPUICCKUX 3a1a1

6.22

IIpuBOAUTE NMpUMEPBHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U

JKHU3HHU, paCllO3HABATDH IIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[TpuMeHsATh TOJIydeHHbIE 3HAHHUA Ha IpPaKTHKE: aHaJIU3UPOBATh
pealibHble CUTYallUd U TPUMEHSATh H3YyYEHHBIE MOHSTHUS B IpOLEcCe
MONUCKAa pELIeHUs MaTeMaTH4ecKu C(HOPMYIUPOBAHHON MpoOIEeMBl,
MOJIEJIMPOBaTh pealibHbIE CUTYallMd Ha S3bIKE T'€OMETPUU, MCCIIEI0BATh
IIOCTPOECHHBIE MOJENIN C UCIOJIb30BAHUEM T'€OMETPUYECKUX IMOHATHH H
TEopeM, amnmnapara aareOpsl, pelaTh NpakTUYecKue 3a/1auk, CBS3aHHbIE C

HaXO0XKACHUEM I'COMCTPHUICCKUX BCINYNH




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUSA

7.1

7.2

I'eomerpus

OcHOBHbBIE TOHATHSL cTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTb, MPOCTPAHCTBO.
[TonsTne 00  aKCMOMATUYECKOM  TOCTPOEHUU  CTEPEOMETPUU:  AKCHOMBI

CTEPEOMETPUH U CIICICTBUS U3 HUX

B3aumHoe  pacrnosokeHue  OpsMBIX B IIPOCTPAHCTBE:  IE€pPECEKaIOLIUecs,
napajuiefibHble U CKpelmBaromuecs mnpsmeie. [lapamiensHOCTh MOpPSMBIX U
IUIOCKOCTE B NPOCTPAHCTBE: MapajjIesIbHbIE IMpsIMble B  MPOCTPAHCTBE,
NapajuieTbHOCTh TPEX MPSIMBIX, MAPAICIBHOCTh MPSAMON M IIIOCKOCTU. YTJBI C
COHAIIPABJICHHBIMU CTOPOHAaMH, Yyrojll MEXAY MpsMBIMM B IPOCTPAHCTBE.
[TapaniensHOCTh MIOCKOCTEH: MapauleIbHbIe MJIOCKOCTH, CBOWCTBA MapauIeNbHBIX
iockocteil. Ilpocreiimme npocTpaHCTBeHHbIE (UTYphl Ha IUIOCKOCTH: TETPadJp,

Ky'6, mapaiCJaCImIiCa, IoCTpOCHUEC ceuyeHH I

7.3

IlepneHAUKYIAPHOCTE NPSAMOM M IUIOCKOCTH: NEPHEHAMKYJIAPHBIE IPSMBIE B
IIPOCTPAHCTBE, MIPSAMBIE NapAJIIENIbHBIE U IEPIEHAUKYISIPHBIE K IITIOCKOCTH, PU3HAK
NEPHEHAUKYJIAPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O IPSIMOMU IEPIIEHAUKYISAPHOU
IUIOCKOCTH. YTJbl B TPOCTPAHCTBE: YIroJd MEXAYy TMpsSAMOM H IUIOCKOCTBIO,
JBYI'PAHHBIA yroJI, JIMHEHMHBIM Yyroia JAByrpaHHoro yria. Ilepnenguxkymsap u
HAKJIOHHBIE: PACCTOSHHE OT TOYKM JO IUIOCKOCTH, PACCTOSHHE OT NPSIMOM 10
IUIOCKOCTH, MPOEKIUs (GUTypbl Ha IIOCKOCTh. [lepneHauKyIsIpHOCTh MIIOCKOCTEMH:
NMpU3HAK  MEPHEHAUKYJISAPHOCTH  JBYX  IUlockocte. Teopema o  Tpéx

MNEpNCHAUKYJIApax

7.4

IloHsiTHE MHOTOIpDAaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHHKA, BBIITYKJBIE H
HEBBIIIYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKAa MHororpaHHuka. I[Ipusma: n-yroibHas
npu3Ma, TpaHU M OCHOBAHMS MPU3MBI, IpsIMas U HAKJIOHHas MpPU3MbI, OOKOBas U
IIOJIHAs TOBEPXHOCTH Npu3Msbl. [lapauienenure, mpsAMOYroJIbHBIN I1apauIeIICIIUIIE
U ero cBorctia. [Iupamuaa: n-yrojipHas nupamuia, TpaHd U1 OCHOBaHUE MMHUPAMU/IBI,
OOKOBas M IMOJIHAS MMOBEPXHOCTb MHUPAMM[IbI, NIPABUIbHAS U yCEUEHHAs MUpaMUIa.

3IIeMEHTBI INpu3Mbl MW IMHUPaAMHUIBL. HpaBI/IJ'II)HI)Ie MHOTI'OTpaHHUKH: IIOHATHUE




7.5

7.6

7.7

MPaBUJIBHOTO MHOIOTPaHHUKA, IPAaBWIbHAS NpU3Ma W MPAaBWIbHAS MNUPAMHIA,
NpaBUIbHASA TPEYTOJIbHAS NMUPaMUa U MPaBUIIbHBIA TeTpasap, KyO. [Ipeacranenue
O TMPaBWIbHBIX MHOIOTPaHHUKAX: OKTa’Ap, AOJAEKAdAp U uKocadapyrue CedeHus

IMPU3MBI U ITUPAMHUBI

CuMmMeTpuss B TPOCTPAHCTBE: CHMMETPHUSI OTHOCUTEIBHO TOYKH, IPSAMOH,
IUIOCKOCTH. DJIEMEHTBI CHMMETPUH B MIUPAMUJIAX, IapalIeIeIUIIEe aX, TPAaBUIbHBIX

MHOI'OIrpaHHHUKax

Bbruncnenue 31eMEHTOB MHOTOTPAaHHHKOB: pEOpa, nmaroHanu, yriuel. [lnomansb
OOKOBOM IOBEPXHOCTH W IOJHOM IIOBEPXHOCTH TNPSAMOW MpHU3MBI, IUIOLIA/b
OCHOBaHUH, TeopemMa 0 OOKOBOH MOBEPXHOCTHU MPsIMOH mpu3Mbl. [Tnomans 6oxkoBoi
IIOBEPXHOCTU M IIOBEPXHOCTH IPABWIBHOM MNUpaMHIbI, Teopema O IUIOIAIN

yceu€nHoi nupamupl. [lorstue 06 00béme. OOBEM MUpaMuIbl, IPU3MBI

[TomoOHbIe Tena B mpocTpancTBe. COOTHOIIEHUS! MEXK/TY IUIOMIAIIMU TIOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TENI

11 KIIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COIePKAHUS

6

I'eomeTpus

6.1

]_II/IJ'II/IHL[pI/I‘-ICCKaSI IIOBCPXHOCTD, 06pa3yfonme HHJIHHI[pH‘lCCKOﬁ IMMOBEPXHOCTH, OCb
IIHJIHHI[pI/I‘IeCKOfI ITOBEPXHOCTH. HI/IJ'II/IH}IpI OCHOBAHHS M OOKOBas IMMOBCPXHOCTD,

o0pa3ymolas 1 0ch, TUIOMIAlb OOKOBOH U MOJHON MOBEPXHOCTH

6.2

6.3

Konnueckas moBepXHOCTh, 00pa3yrolue KOHUYECKON MOBEPXHOCTH, OCh M BEPIIIMHA
KOHUYecKoi moBepxHOcTH. KoHyc: OocHOBaHME W BeplIMHa, 00pasyromias U OcCh,
Ionaab OOKOBOM M TONHOM MOBEPXHOCTH. YCEUEHHBIN KOHYyC: oOpasyromiue u

BbICOTA, OCHOBAaHUA U OokoBas ITOBEPXHOCTDH

Cdepa u map: ueHrp, paauyc, AMaMeTp, IUIoLalb NOBEpXHOCTH ceprl. B3anmuoe

pacnosoxeHue cgepbl U IIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUomaib

cepsl

6.4

I/I306pa)KGHI/IC TCJI BpalllCHUS Ha IMJIIOCKOCTHU. PaSBépTKa MUJIMHApPA U KOHYCa

6.5

KomOunanmu Ten BpamieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OIHMCAHHBINA

OKOJIO C(I)CpBI, C(bepa, BIIMCAHHAA B MHOT'OT'paHHUK, UJIA TCJIO BpallICHUSA

6.6

[TonstTre 00 oO0bEéMe. OcHOBHBIE cBOHCTBA 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Tapajiesienunea u ciaeactBus w3 He€. OOBEM IMIUHIpA,

koHyca. O0bEM mapa u wiomaab cGepol




[Tomobuple Tema B mpoctpaHcTBe. COOTHOIICHHS  MEXIy  IUIOMIASIMU

07 MMOBEPXHOCTEH, 00hEMAMH MOAOOHBIX TET
6.8 Ceuenuss nwiuHapa (MapauiebHO W TMEPHEHIUKYISIPHO OCH), CEYEHHUs KOHyca
' (mapanenbHOE OCHOBAHUIO U MPOXO/SIILEE YePE3 BEPILUHY), CEUECHUS 11apa
Bexktop Ha miockoctd M B mpocTpaHcTBe. Cl0KEHHE U BBIYUTAHUE BEKTOPOB.
6.9 YMHOXEHUE BEeKTOpa Ha 4ucio. Pa3noxeHue BekTopa 1o TpéM HEKOMIUIaHAPHBIM
. BekTopaM. [lpaBuno mnapamnenenunena. PemeHune 3amad, CBA3AaHHBIX €
IIPUMEHEHUEM IIPAaBUII ACUCTBUM C BEKTOPaMU
[IpssMoyronbHas cucTeMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BEKTOpA.
6.10 [Ipocreitimne 3agaun B KOOpAWHATaX. YToil Mexay BekTopamu. CkaisipHoe

IMPOU3BCACHUC BCKTOPOB. Brruncienue YIJIOB MCXKAY HNPAMBIMU M INIOCKOCTAMM.

KOOp,I[I/IHaTHO-BCKTOpHHﬁ MCTOJ IIPU PpCIICHUU I'COMCTPHUYCCKUX 3a/lav



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJibTaTaM O0CBOCHUS
NpoBePsSIeMOro OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CpeIHEro 0011ero
TpeOOBaHMS o0pa3zoBaHus

Bnanenue meromamMM J0Ka3aTeNbCTB, alrOpUTMaMU peElICHUs 3ajady;
yMeHue (HOpMyIHpOBaTh M OMNEPUPOBATH MOHATUSMU: OIpEAeTICHUE,
aKcuoma, TEOpeMa, CIEACTBHE, CBOMCTBO, INPU3HAK, J10Ka3aTeIbCTBO,
paBHOCUIIbHBIE (DOPMYITHPOBKU; MPUMEHATH UX; YMEHUE (GOPMYIUPOBATH
00paTHOE U TPOTUBOIIOJIOKHOE YTBEPXKIECHUE, MPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIIOJIb30BaTh METOJ] MaTeMaTH4YeCKOW WHAYKIIUU;
IPOBOAMTH  JIOKA3aTEJIbHBIE pPACCY)KIEHUS IpU pPELIEHUU 3a]ad,
1 OIICHMBATh  JIOTUYECKYIO  MPABUIBHOCTh  PACCYXKIEHUH; yMEHUE
OIEpUPOBATh MOHATUSAMHU: MHOXECTBO, IOJAMHOXECTBO, ONEpALUU Haj
MHOKECTBAMHU; YMEHHE HCIIOIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH
amnrmapar JJIs OIMCAHMS PEATIbHBIX MIPOLIECCOB U SBJICHUHN U MIPU PEIICHUN
3aJa4, B TOM UYHWCJIE€ M3 JAPYruX Y4YeOHBIX MPEIMETOB; YyMEHHE
OTIEpUPOBATH MOHATHAMHU: Tpad, CBA3HBIN Tpad, AepeBo, MUK, rpad Ha
IUIOCKOCTH; YMEHHUE 3a/laBaTb U OIHKCHIBaTh rpadbl pa3InYHBIMU

crioco0amu; UCIOIB30BaTh Ipadbl IPU PEIICHNH 314

YMeHue onepupoBarh MOHATUSAMU: HAaTypalbHOE YHCIIO, IEJI0€ YHCIIO,
CTENEHb C LIEJIBIM I10KA3aTeIEM, KOPEHb HAaTypaJIbHON CTENIEHHU, CTENIEHb
C paluOHaJIbHBIM  TIOKa3aTelleM, CTeNeHb C JACWCTBUTEIbHBIM
nokaszareiaeM, Jorapupm 4YHCIa, CHUHYC, KOCHMHYC M  TaHI€HC
IIPOU3BOJBHOIO YHCJIA, OCTAaTOK IO MOIYJI0, PAlMOHAIBHOE YHCIIO,
UppAllMOHATIBHOE  YWCJIO,  MHOXKECTBa  HATypajbHBIX,  LIEJIBIX,
2 pallMOHAIbHBIX, JECHCTBUTENBHBIX YHCEN, YMEHHE HCIIOJIb30BaTh
MPU3HAKU JI€JTMMOCTH, HAaUMEHBbIIMKA OOIIMI AETUTeNlb U HauMeHbIee
o01iee KpaTHOE, aNropuT™ EBKIMIA MU pelIeHnH 3a/1a4; 3HAKOMCTBO C
pPa3IMYHBIMM ~ MO3UIMOHHBIMM  CHUCTEMAaMM  CUUCJICHHS;  YMEHHE
BBINOJIHATh BBIUMCIIEHUE 3HAUYEHUH M MpeoOpa3oBaHMs BBIPAKEHHH CO
CTeNeHs MU M JorapupmMamu, npeodpa3oBaHus IPOOHO-pallOHATBHBIX

BBIpa)KeHHfI; YMCHHE ONCPUPOBATH IMOHATHAMHA: MOCJICIOBATCILHOCTD,




apupmMeTHuecKkas nporpeccus, reoMeTpuuecKas Iporpeccus,
OeckoHeyHO yObIBaloIlasi TEeOMETpHYEcKass Mporpeccusi; yMEHue
3aJjaBaTh MOCJIEI0BATEIbHOCTH, B TOM YHUCIIE C TIOMOIIBIO PEKYPPEHTHBIX
dopMyrn; yMEHHE ONEepUpOBaTh MOHATHUSMHU: KOMIUIEKCHOE YHCIIO,
COIPSKEHHBIE KOMIUIEKCHBIE YMCIIa, MOYJIb MU apIyMEHT KOMILIEKCHOTO
yuciaa, ¢GopmMa 3aluCHd  KOMIUIEKCHBIX ducell  (TeoMeTpudeckas,
TPUTrOHOMETpHUUYECKass U  anreOpauyeckas); yYMeTb IPOU3BOJIUTH
apudMeTHUecKue NEHCTBUA C KOMIUIEKCHBIMHU YHCIIaMH; TPUBOJIUTH
IOPUMEpPbl  UCHOJb30BAHUS  KOMIUIEKCHBIX  YHCEI;  OINEpUpOBaTh
HNOHATHSIMM:  MaTpuma 2x2 u  3x3, onpenenurenb  MaTpULBL,

FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OITPCACIINTEIIA

YMeHHEe OonepUpoBaTh MOHATHAMU: PALMOHAIBHBIC, UPPALMOHAJIBHBIC,
[I0Ka3aTeIbHbIE, CTENEHHBIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUECKUE
YPaBHEHHs U HEPAaBEHCTBA, MX CUCTEMBI; YMEHHME OIIEpUPOBATH
MOHSTUSIMU: TOXAECTBO, TOKIECTBEHHOE NpeoOpa3oBaHME, YpPAaBHEHHUE,
HEPAaBEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, PAaBHOCUJIBHOCTH
YpPAaBHEHUN, HEPAaBEHCTB M CHUCTEM; YMEHHME pellaTh YypPaBHEHMUS,
HEPABEHCTBA M CHUCTEMBI C IIOMOILBIO PA3JIMYHBIX INPUEMOB; pEIIAThH
YpPAaBHEHUsI, HEPAaBEHCTBA M CHUCTEMBl C NApaMETPOM; IPUMEHATH
YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI Ul PEIICHHUsS MAaTeMaTU4YEeCKUX

3a]a4 U 3a]1a4 U3 pa3IndHbIX 00JacTeil HayKu U pealbHOM JKU3HU

YMenue onepupoBaTb MNOHATHSIMH: (YHKIUS, YETHOCTh (YHKIIHH,
HNEPUOJIMYHOCTh (DYHKIIMHM, OrpaHMYEHHOCTb (PYHKIIMH, MOHOTOHHOCTbH
GyHKIMM, 3KCTpeMyM (QYHKIHMH, HauOoJIblIee U HaUMEHbIIee 3HAYCHUS
(GYyHKLIMU Ha IPOMEKYTKE, HEpepbIBHAs (PYHKIMS, aCUMITOTHI rpaduka
GyHKIMM, TepBasi U BTOpas MPOU3BOJHASA (DYHKIMHU, TEOMETPUUYECKUN U
¢u3nyeckuif CMBICT TPOMU3BOJHOM, NepBOOOpa3Has, OIpeaeTIEHHBIN
MHTETpall; yMEHHE HAaXOJIUThb aCUMNOTOTHI rpaduka (yHKIUH; yMEHUE
BBIUNCIATh IPOU3BOJHBIE CYMMBI, IIPOU3BENEHHUS, YAacTHOIO U
KOMIO3UIMN (YHKIUIH, HAXOAWUTh YpaBHEHHE KacaTelbHOW K rpaduky
(GyHKLIMU; yMEHHE HAaXOJUTh NPOU3BOIHBIE 3JIEMEHTApHBIX (YHKIUH;
YMEHHE HCMOJIb30BaTh MPOU3BOJIHYIO JI HCCIEAOBAaHUA (YHKIIHM,
HaXOJUTh HaMOOJbIIME M HAUMEHbIIME 3HAUE€HUS (QYHKUUN; CTPOUTH
rpauKd MHOTOYJIEHOB C MCIIOJIb30BAaHUEM ammapara MaTeMaTH4ecKoro
aHaIN3a; NPUMEHATh NPOU3BOAHYIO MU HAXOXAEHUS HAWIydlIEro

p€miCHUA B NPHUKIAJAHBIX, B TOM YHCJIC COIHAIBHO-DKOHOMHWYCCKUX M




bU3UYECKUX 3a/layax; HAXOJIUTh IJIOMAId U 00bEMBI (PUTY C TOMOIIIBIO
I/IHTeraJIa; HpI/IBOI[I/ITI: HpI/IMepBI MATEMATHUYECCKOI'O MOI[GJII/IpOBaHI/ISI C

MOMOIIBI0 Au(depeHITnaTbHBIX YPaBHCHUI

VYMeHue onepupoBaTh MOHATUAMU: rpaduk (QyHKOMM, oOpaTHas
GyHKIMSA, KOMIO3UIUS (YHKUWH, TUHEWHas (yHKIWSA, KBaJpaTHYHAS
byHKIHS, paroHantbHas byHKIHS, CTeIeHHas dbyHKIIHS,
TpUTrOHOMETpHUUYeCKHe  (QyHKIMH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
GyHKUMU, @OKa3aTeiabHas M Jorapudmuyeckas (QYHKUUU; YyMEHUE
CTpOUTh TpadUKH H3yYCHHBIX (YHKUIWH, BBIIOJIHATH IMPeoOpa3zoBaHUs
rpaguKoB (GYHKLUH, UCIIOJIB30BaTh TPaQUKH sl U3y4EHUs NIPOLIECCOB U
3aBUCUMOCTEH, MPU pEIIeHUH 3a7ad U3 APYruX Y4eOHBIX MPEIMETOB M
3aJjay U3 peajbHOM JKU3HU; BbIpaXaTb (OPMYIaMu 3aBUCUMOCTH MEXIY
BEIMYMHAMH; UCIIOJIIB30BaTh CBOMCTBa W rTpadukm QyHKOMA UIs
pelleHys] ypaBHEHUH, HEPaBEHCTB U 3a/1au ¢ IapamMeTpaMu; n300paxkaThb
Ha KOOpDAMHATHOM IIOCKOCTM MHOXECTBA PpELICHUN YpPaBHEHH,

HCPABCHCTB U UX CUCTCM

VYMeHue pemiath TEKCTOBbIE 33/a4M pa3HbIX TUIOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, JOJIM U YacTH, Ha JABM)KEHUE, pabOTy, CTOUMOCTh TOBapOB U
yCIIyT, HaJIOTH, 3314 U3 00JacTH yNpaBJIeHUs JUUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTABJIATH BBIPAKEHUS, YpaBHEHHs, HEPABEHCTBA U HX
CHUCTEMBI II0 YCIOBHUIO 3aJayM, MCCIIEJOBaThb IOJIYYEHHOE PELICHUE U
OLICHMBaTh MPaBIONOAOOHOCTh pPE3yJIbTAaTOB; YMEHHE MOJAEIUPOBAThH
pealbHBIE CUTYallUH Ha SI3bIKE MATEMAaTUKH; COCTABJIATH BBIPAKEHHS,
YpPAaBHEHUsI, HEPAaBEHCTBA M HX CHUCTEMbl [0 YCIOBHIO 33Ja4H,
UCCIIEN0BATh IIOCTPOEHHBIE MOJCIHA C UCIOJIB30BAaHUEM armapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3yabTaT

VYMeHue onepupoBaTh MOHATUSAMU: cpeliHee apudmMeTHueckoe, MeIuaHa,
HauOosblllee W  HaUMEHbIllee 3HA4YeHMs, pa3Max, JuUcHepcus,
CTaHJApTHOE OTKJIOHEHHWE YHUCIIOBOIO Habopa; yMEHHe W3BIIEKaTh,
MHTEPIPETUPOBATh MH(GOpPMAIMIO, TMPEACTABIECHHYI0O B TalnHIax, Ha
IuarpaMmax, rpagukax, OTpaXkarollyto CBOMCTBA peaabHbBIX MPOIECCOB U
SBJIGHUH; MPEACTaBIATh NH(OOPMALIHIO C TOMOUIbIO TAOJIUI U TUArPaMM;
UCCJIEN0BATh CTATUCTUYECKUE HAHHBIE, B TOM YHCIE C IPUMEHEHUEM
rpaguyeckux METOJOB M  JJIGKTPOHHBIX  CPEICTB; TrpapuuecKu
UCCIIeIoBaTh COBMECTHBIE HAOJIOAEGHUS C TOMOUIBIO JHarpaMm

paccenBaHMs U JINHEWHON PErpeccuu




YMeHue onepupoBaTh MOHATHAMU: CIyYalHBIM OMNBIT M CIydailHOE
COOBITHE, BEPOSTHOCTh CIIYYallHOTO COOBITHS; YMEHHE BBIUUCIISTH
BEPOATHOCTh C HCIHOJb30BaHUEM TIpaUUYECKUX METOJO0B; HPUMEHATH
GOpMyIBI CIIOKEHUS W YMHOXKEHHUS BEPOSTHOCTEH, (GOpMyITy IOIHON
BEpOATHOCTH, hopmyny bepHyin, koMOMHAaTOpHBIC (GaKThl U POPMYIIBI;
OIICHUBATh BEPOSTHOCTH pEaTbHBIX COOBITHH; yMEHHE OIEepPUPOBATH
MNOHATUSIMM:  Cy4ailHass BEJIUYMHA, pacCIpelle]ieHue BepOATHOCTEH,
MaTEeMaTUYeCKOe OXHUJAHUE, TUCIEPCUSI U CTAHAAPTHOE OTKJIOHECHHE
CIy4ailHOM BeNWYHMHBI, (YHKIMU pacOpelesieHus U IJIOTHOCTU
PaBHOMEPHOTO, IIOKA3aTEJIbHOTO U HOPMAJIBHOTO  paCIpeeiICHHI;
YMEHHE HCIOJIb30BaTh CBOMCTBA M3YyUYEHHBIX paclpeiesieHud Juis
pelIeHusl 3a/iay; 3HAKOMCTBO C TIOHATHSIMU: 3aKOH OOJBIIUX YHCET,
METOJIbI BBIOOPOYHBIX HCCIEIOBAHUM; YMEHUE TPUBOAUTH MPUMEPHI
MPOSIBJICHUSI 3aKOHA OOJIBIIMX YHMCENT B MPHUPOAHBIX M OOIIECTBEHHBIX
SBIICHUSX; YMEHHE ONEPUPOBATH MOHATUSMU: COYETAHUE, IEPECTAHOBKA,
YUCJIO COYETAHWW, YMUCIO TMEepecTaHOBOK; OuHOM HproTOHA; yMeHue
MPUMEHSTh KOMOMHATOPHBIE (DaKThI M PACCYXKICHUS AJISl PELICHUS 3a/a4;
OIICHUBATH BEPOSITHOCTH peanbHBIX COOBITHH; COCTaBJISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘IGHHBIfI pe3yiabTart

VYMeHue onepupoBaTh IOHATHUAMHU: TOYKA, MpsAMas, IJIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd, BeIMYMHA YyIja, IUIOCKUH Yrou,
JBYTpaHHBIA Yroji, TPEXTPaHHBIM yroij, CKpEeIIMBAIOLIUECS MpsMBbIE,
NapajuIeIbHOCTh U MEPHEeHIUKYISIPHOCTD MPSAMBIX U IUIOCKOCTEW, yroi
MEXY NPSAMBIMH, YTOJI MEXAY NPSAMON U IUIOCKOCTBIO, YTOJI MEXAY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU 0 MJIOCKOCTH, PACCTOSHUE MEXAY
IPSIMBIMU, PACCTOSTHUE MEXY TUIOCKOCTSIMHM; YMEHHE MCIIOIb30BaTh IIpU
pelleHnn 3a1a4 U3ydeHHble (aKThl U TEOPEMbI IUIAHUMETPUU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYXKAIOWIET0 MHpa; CTPOUTH
MaTeMaTUYeCKUe MOJENH C TOMOIIBI0 TI'€OMETPUUECKUX TOHATUH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9YN
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YMeHue onepupoBaTh MOHATUSIMH: IHIOMAAL (UTYpPHI, 00béM (QUTYpHI,
MHOTI'OIrpaHHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CCUCHUC MHOI'OIrpaHHHKA,
KyO, Tapajuienenunen, mNpu3Ma, OUpaMuaa, (Gurypa U TOBEPXHOCTH
BpalleHus, MWIMHIP, KOHYC, map, chepa, miomanas cepsl, IIIONIaab
MOBEPXHOCTH THUPAMUIBI, TPU3MBI, KOHYyCa, IWIMHApA, 00BEM KyOa,

IpAMOYTOJIBHOI'O IMapauiCICinuineaa, nupaMuabl, HIpPU3Mbl, LOUIAHApPA,




KOHYyCa, IIapa, pa3BEPTKA IMOBEPXHOCTH, CEUYCHUsI KOHYCa W LMIUHIpA,
NapajuleJbHblE OCH WM OCHOBAHMIO, CEYEHHME 1Iapa, IUIOCKOCTb,
Kacaromasicsi cdepbl, LUIUHAPA, KOHYCa,; YMEHHE CTPOMUTH CEYEHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYpPHl U MOBEPXHOCTU
BpalICHUs, UX CEUYECHHUSI, B TOM YHUCJIE C IOMOIIBIO AIEKTPOHHBIX CPEJICTB;
YMEHHUE MPUMEHSTH CBOMCTBAa T€OMETPHUECKUX (DUTYD, CAMOCTOSATEIHBHO
dbopMynupoBaTh ONpesesieHns U3y4aeMbIX (DUTYp, BBIIBUTATh THUIIOTE3bI
O CBOMCTBaxX W NMpH3HAKaX r€OMETPUYECKUX (UTYp, 0OOCHOBBIBATH WU
OmpoBepraTh HX; YyMEHHE MPOBOAUTH Kiaccudukanuioo ¢Guryp Imo
Pa3NWYHBIM TPU3HAKAM, BBINIOJIHATH HEOOXOIUMBIE JONOJHHUTEIbHbIC

IMOCTPOCHUA
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YMeHHe onepupoBaTh MOHSTUSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
MapauIeIbHBIA TIEPEHOC, CHMMETPUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHuWEe TMOA00Us, MOAOOHBIE (UTYPBI; yMEHHE
pacro3HaBaTh paBHBIC W TOJOOHBIE (PUTYpPHI, B TOM YHCJIEC B MPUPOJE,
UCKYCCTBE, apXUTEKTYpEe; HCIIOJIb30BaTh T€OMETPUYCCKHE OTHOIICHHS
IpH PEIICHWH 3a7ad; HaXOJUTh T€OMETPUYCCKHE BEIUYHMHBI (ITMHA,
yroj, IUIOIIAAb, OOBEM) MPHU pPEUICHHH 3ala4 W3 APYrUX Y4eOHBIX
MIPEIMETOB M U3 PEATBHOMN JKU3HH; YMEHHUE BBIYUCIATH TCOMETPHUCCKUE
BEJIMYMHBI (JJIMHA, YTOJI, IUIOMmA/b, OOBEM, IUIOMIAJb TOBEPXHOCTH),
UCTIONB3YSl M3YYCHHBbIE (DOPMYIIBI M METONBI, B TOM YHCJE: TUIOIIAIb
MOBEPXHOCTH MUPAMUBI, IPU3MBI, KOHYCA, [IWINHIPA, TUIOMAAb cepsl;
00BEM KybOa, MPSIMOYTOJIBHOTO MapaljiesienuIea, MUpPaMUIbl, PU3MEI,
[WIMHApPA, KOHYyca, Iapa; yMEHUE HaxOJUTh OTHOIIEHHE O00BEMOB

1oJI00HBIX QUryp

YMeHue oneprupoBaTh MOHATUSMU: MPSIMOYIOJbHAs CUCTEMa KOOpJUHAT,
BEKTOp, KOOPAMHATHl TOYKH, KOOPJMHATHI BEKTOpPA, CyMMa BEKTOPOB,
IIPOM3BEICEHNE BEKTOpa Ha 4YMCIIO, Pa3jiokKEHHE BEeKTopa Mo Oas3ucy,
CKaJIsIPHOE TIPOM3BEJIEHUE, BEKTOPHOE IPOMU3BEACHHE, YIOJl MEXIY
BEKTOpAaMU;, YMEHHE UCIOJIb30BaTh BEKTOPHBIA M KOOPJIWHATHBIN METO/
JUTSL  peUIeHHs TEOMETPUUYECKHX 3aJad H 3aj]ad JpYrux Yy4eOHBIX
MPEeIMETOB

YMenue BbIOMpaTh TOAXOMALIMN METOJ JUIS pelIeHHs 3aauu;
MOHUMAaHWE 3HAYMMOCTH MAaTeMaTUKH B HW3YYECHUU TNPUPOAHBIX H
OOIIIECTBEHHBIX ~ TPOIECCOB U  SIBICHUW; yMEHHE Ppaclo3HaBaTh

IMMPOABJICHUEC 3aKOHOB MATCMATHKH B HCKYCCTBC, YMCHHE IIPUBOJUTH




INpUMEPBI  MATEMATHYCCKUX

MaTEeMaTU4YeCKON HayKu

OTKPBITUA POCCUUCKOW W  MHPOBOMU




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

Koxn

1 Yucna u BBIYUCIEHUS

1.1 Harypanbnsle u nensie yucna. [IpusHaky 1e1MMOCTH LEIIbIX YUCEI

- Panyonanenple  uuciaa. OOBIKHOBEHHbIE U J€CATUYHbBIE JpOOM, IPOLICHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmernueckuii KOpeHb HaTypalbHOH creneHu. JleiicTBusa ¢ apudmeTnyeckuMu
' KOPHSIMHM HaTypaJbHON CTEIICHH

14 Crenens ¢ nenbim nokaszareneM. CTeneHb ¢ palMOHAIBHBIM NT0Ka3areneM. CBoiicTBa
' CTENEHU

s CuHyC, KOCHMHYC M TaHI€HC 4YHUCJIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIOBOIO apryMeHTa

1.6 Jlorapudm uncna. [lecaTuynble U HaATypaJlbHbIE JOrapHUPMbI

JeiictBuTtenpHble uyncia. ApupMeTHYECKHEe ONepauuu ¢  JeHCTBUTENIbHBIMU
1.7 yuciamu. [IpubnnxEéHHble BBIYUCIECHUS, IpaBUia OKPYIJIEHUS, IPUKUKA U OL[CHKA
pe3yJibTaTa BBIYUCICHUN

1.8 [Ipeobpa3zoBanue BeIpaxeHUN

1.9 KomrmuiekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA

2.1 enbie u 1poOHO-palIOHANIbHBIE YPABHEHHS

2.2 HppauronanbHble ypaBHEHHUS

2.3 Tpuronomerpruyeckue ypaBHEHUS

24 [Toka3zarenbHble U TorapupMUUIEcKre ypaBHEHUS

2.5 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA

2.6 HppauroHaibHble HEPABEHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapupMUUECKIE HEPABEHCTBA

2.8 TpuronomeTpuueckne HEpaBeHCTBA

2.9 CucTtembl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB

2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTPaMH

2.11

Matpuia cuctembl TMHEWHBIX ypaBHEeHUN. OnpeaenuTenb MaTpUIIbl




3 DOyHKINUH U TpaPUKH
31 OyHKUs, cnocoObl 3amanus (QyHkiuu. ['paduk (yakmuu. B3zaunmaOo oOpaTHBIC
' ¢ynkuuu. YétHeie n HeuéTHbIe pyHKuMU. [leproanyeckue GyHKIMN
OO6nactp ompeneneHUss W MHOXECTBO 3HaueHWH QyHkiuu. Hymum ¢ysknum.
39 [TpomexxyTkn  3HaKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (YHKLHUU.
' MakcumymMbl ¥ MHHUMYMBI ¢GyHkuud. Hambomnblnee M HauMeHbllee 3HAYEHUE
(GYHKLNU Ha IPOMEXYTKE
33 CrenenHas (yHKUMS C HaTypaJbHbIM W IefdbIM Iokas3arteneMm. E€ cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-0i CTETIEHU
34 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Toka3zarenbHas u orapupmudeckas GyHKINU, UX CBOICTBA U rpaduku
36 Touku paspeiBa. AcumntoTsl TpadukoB ¢yHkiuil. CBoiicTBa  (yHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aJaHUS TIOCIEI0BATEIBHOCTEH
3.8 Apudmernueckast 1 reoMmeTpudeckas mporpeccu. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana matemaTnyeckoro aHaausa
4.1 [TpousBonHas Gynkiuu. [Tpon3BoaHbIe 31eMEHTAPHBIX QYHKLINH
[IpumeHeHne NPOU3BOAHON K MCCIEIOBAHUIO (QYHKUMH Ha MOHOTOHHOCTh U
4.2 OKCTpeMyMbl. HaxoxaeHne HauOoNbIIer0o M HAaUMEHBIIET0 3HA4YeHUs (PyHKIUH Ha
OTpe3Ke
4.3 [TepBooOpaznas. MHTerpan
5 MHoecTBa 1 JIOTHKA
5.1 MHoecTBO, onepalnuu Hajli MHOKecTBaMU. J[narpaMMel Disiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 Komb6unaropuka
7 I'eomerpus
7.1 Durypsl Ha IMIIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 MOBEPXHOCTH BpPALLEHUS



7.5

Koopaunatsl 1 BEKTOPBI




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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