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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
peaIbHOM MHPE MHOTOTPAHHHUKH U TeJla BpaIleHUS;

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 OBJAJCHUE  aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHWE YMEHHUS MPOBOJIWUTH  HECJOXKHBIE  JIOKa3aTeIbHBIC
pacCyXJICHUS B XOJI¢ PCIICHUsS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE WHTEUICKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH
OoOy4JarommMxcs, IMO3HABAaTEIbHOWM  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIICHHUS,



e (opmupoBaHUE (YHKIIMOHATIEHOM I'PaMOTHOCTH, peNeBaHTHOMN
FEOMETPUU: YMEHUE pPaclO3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB MW 3aKOHOMEPHOCTEM B pEaJbHBIX KU3HEHHBIX
CUTyalUsiIX M IpPHU U3YyYEHUU IPYIMX Y4E€OHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTENl W 3aKOHOMEpHOCTeH, (OpMynIHpoBaTh HUX Ha S3bIKE
TEOMETPUHU U CO3JaBaTh F€OMETPUUECKUE MOJEIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI anmapar sl pEIIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, THTEPIIPETUPOBATh U OLIEHNUBATH ITOJIYyYEHHBIE PE3YJIbTaThI.

OTIMYUTENBHON OCOOEHHOCTBIO MPOTPaMMBbl SIBISIETCSl BKIIOUYEHHE B KYpC
CTEPEOMETPUM B HAdaJle €ro H3y4deHWs 3a]ad, peIIaeMbIX Ha YPOBHE
WHTYUTHUBHOTO MTO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHn30BaHHasi padoTa HaJl
HUMH, YTO CHOCOOCTBYIOT Pa3BUTHUIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO ITPEAMETA.

[Ipeanourenue oTAAETCS HAISAHO-KOHCTPYKTUBHOMY METOAY OOy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yYallUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET peuIeHUs 3a7ad Ha
CO3/JaHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  3aJad Ha  ONEpUPOBAHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a HPOBOAUTCS € ONOPOM Ha
HarJIIHOCTh, a OIIEpUpPOBaHUE O0O0pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOAHOIO COACPIKAHUS.

OcHoBHbBIE cozeprkarelibHble TUHUU Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpasHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl ¥ KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJEP)KATEeNbHbIM JIMHUSIM, HO M MO ToJaM
0o0y4eHHUs Ha YPOBHE CpPEHEro 00IIero ooOpa3oBaHus.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MporpaMMmbl, pacOpenel€éHHbIM [0 rojaaM oOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUUYECKUMHU
MOHATUSMU Y HAaBBIKAMH OCYULIECTBIISUIOCH MOCJIEA0BATENIbHO U MOCTYIATEIbHO, C
COOJII0ICHHEM MPUHIUIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHX MPEICTaBICHUNA OOYy4arolUUXcs, pacuIupsis 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 kiacce, Bcero 3a Ba roga ooyuenus - 98 yueOHbIX yaca.



COJEPXAHUE YYEBHOI'O KYPCA

10 KITIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATUYECKOM TMOCTPOCHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
napajulelibHble M CKpeuBaroumecs npsmble. [lapajuienbHOCTh MNpAMBIX U
IUIOCKOCTEW B NPOCTPAHCTBE: MAapAJUIEIbHBIE TMpPSIMbIE B IPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMH; YIOJd MEXAY NpPSMbIMU B IPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: napaJiyieIbHbIC TJTIOCKOCTH; CBOICTBA
napajiebHbIX TIockocTei. [lpocTeilmne mnpocTpaHCTBeHHbIE (QUIYpBl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaiesenumne]; ToOCTPOCHUE CEUCHUM.

[lepneHAUKYISIPHOCTD MPSIMOM Y IUIOCKOCTHU: MEPHEHIUKYISPHBIC MPSIMBIE B
MIPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHECHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK TMEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TE€OopeMa O MpsiMOou
MEPIIEHAUKYJISIPHON TUIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YIOJl MEXAY IPAMON U
IJIOCKOCTBIO;  ABYTPAHHBIM  yroJjl, JIMHEHHBIA Yroa JIBYTPaHHOTO  yTJa.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT MNpSIMOM 10  IUIOCKOCTH,  TPOEKUUs  (GUrypel  HA  TUIOCKOCTb.
[lepneHauKyISIPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPIEHAUKYISIPHOCTH  JIBYX
IIoCcKocTer. TeopeMa o TpEX MepNeHINKYIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE€ 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIBIE MHOTOTPAHHUKY; pa3BEPTKa MHOTOrpaHHuKa. [Ipu3ma: N-yronpHas
pU3Ma; TPaHU U OCHOBAHUS MPHU3MBIL; MpsAMas U HAKIOHHAs MPU3MBI; OOKOBas M
IOJIHAsA MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuleJienunes; U ero cpoucrsa. l[lupammpa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHHWE NMUPaMUIbl, OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUBL;, PABUIIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHTbl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs THpPaMUJIa; MNpPaBUIbHAS TPEYroJibHasE MHUpaMHUAa W TPaBUIIbHBIN
teTpa’ap; KyO. IlpencraBieHne o mpaBUIBHBIX MHOTOTPAHHUKAX: OKTa’3p,
noaekadIp U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHpaMUAaxX, Mapajuiesenunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.

Bbluncienre 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHaid, YIJIbL.
[Tnomans OOKOBOW MOBEPXHOCTH W TIOJHOM MOBEPXHOCTH MPSIMON IPHU3MBI,
IJIOMAh OCHOBAaHMM, TeopemMa O OOKOBOW TOBEPXHOCTH TPSIMOWM MPHU3MBI.



[Inomaas OOKOBOM TOBEPXHOCTH M TIOBEPXHOCTU TNPABUIILHOW MHUPaMU/IBI,
TeopeMa O IUIomaad yceu€éHHou mnupamuiabl. [lonstue o0 o0véMe. OO0BEM
MUPAMUIBI, TPU3MBI.

[Tomo6ubie Tenma B mpocTpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOT0OHBIX TEJI.

11 KIIACC

Tesia Bpalmenus

[unuHapuyeckas MIOBEPXHOCTB, oOpasytonue UUJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: ocCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpasyromas W OCh, IUIOMAab OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yroliue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHKE U BepIIMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM W TIOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasyroIniue U BbICOTa; OCHOBAaHMS U OOKOBasi MOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxenue chepbl U INIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
JI011a/1b ChEpPHI.

N3o0pakeHue Tel BpallleHus Ha TJI0CKOCTU. Pa3BEépTKa MUIMHAPA U KOHYCA.

KoMOuHanuu Ten BpalieHHuss UM MHOTOTPAaHHUKOB. MHOTOIpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WJIH TeEJO
BpAaIlCHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEMeE
NPSIMOYTOJILHOTO Tapajuiesnenunena v ciueacteus u3 He€. OO0bEM MWIMHApPA,
koHyca. O0BEM 11apa u miomaab chepsl.

[Tomo6ueie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TE.

Ceuenus mwiMHApa (MapaJUyieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHUIO M TPOXOJSIIEe 4Yepe3 BEPIIMHY), CEUCHUs
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockoctu U B ipocTpaHcTBe. Cl0KeHNE U BEIUYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4yucio. Pa3ioxkeHue BekTopa Mo TpéM HEKOMILIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX C
IPUMEHCHUEM TMPaBUJI JCUCTBUU € BeKTopamu. lIpsamoyronbHas cucrema
KoopauHaT B mpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATax. YToJl MEXay BekTopamMu. CKaSIpHOE MNPOU3BECHHE BEKTOPOB.
Brruncnenue yrioB Mexay MPSMBIMH U TIOCKOCTAMHU. KoOpanHATHO-BEKTOPHBIM
METOJ] TP PEIICHUU T€OMETPUUECKUX 3a]1ay.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MPOrpaMMbl yuyeOHOTO MpeaMmeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOPMHPOBAHHOCTHIO TPAKTAHCKON TTO3UITUN 00YUAIOMIErocs KaKk aKTUBHOTO
W OTBETCTBEHHOI'O 4Yi€Ha POCCHUHCKOro OOIIeCTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUMH,
MpoLeTyp TpaXITaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI H TP.), yYMEHHEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTBHIO POCCUICKOM TPakTAHCKON UIEHTUYHOCTH, YBAXKEHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKOW MaTEMAaTHKHU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJB30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHKH.

JIyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMSL:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHICKOTO HApOJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHUSA, HSTUYECKOTO IOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM IMIPUMEHEHUEM JOCTUKEHUN HAYKU U JIESATEIbHOCTBIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO.

JcTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKJIIOYash ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj7ay, pelIeHnH, paccy X IEHUN;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM aCIEKTaM Pa3IMuHbIX BUOB UCKYCCTBA.

dusnyecKoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUSA B
MHTEpecax 3J0poBOro u 6e3omacHoro odpasa »K13HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOC INMHUTAHHE, COATAHCUPOBAHHBIA PEXUM 3aHATHH U

OT/IbIXa, peryispHas busnueckas aKTUBHOCTB); busnUecKoro
COBEPIIICHCTBOBAHMSI, npu 3aHITHIX CIIOPTUBHO-03/I0POBUTEIHLHOM
JESITEIBHOCTBIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHMEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznuuHbiM  chepaM  Mpo(ecCHOHANBHOM  JESTENbHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeit npodeccud W pealn30BbIBATH COOCTBEHHBIC J>KU3HEHHBIC TIJIAHBI;



TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHYEeCKOMY OOpa30oBaHUIO U
caM000pa30BaHUI0 Ha TPOTSHKCHWM BCEW JKU3HU; TOTOBHOCTHIO K aKTHBHOMY
YUYaCTHUIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MATEMAaTUYECKON HAITPaBICHHOCTH.

JIKOJOTHYECKOEe BOCIIUTAHUE:

c(hOPMHPOBAHHOCTHIO DKOJIOTHYECKON KYJIbTYphl, MMOHUMAHHUEM BIIVSHHUS
COIMATBHO-?PKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
CpeIbl, OCO3HaHWEM TJO00aTbHOTO XapakTepa OSKOJOTHYECKHX MpoOlieM;
OpUCHTAaIMel Ha MPUMEHCHHE MaTeMaTHUECKUX 3HAHWM i1 PEIIeHUS 33734 B
0o0JaCTH OKpYXKAroIIel Ccpeapl, IUTAHUPOBAHHS TIOCTYIIKOB U OIEGHKH WX
BO3MOYKHBIX TTOCJICICTBUM VISl OKPYKAIOMIEH CPEIbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

c(OPMUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM W  OOIIECTBEHHOM  MPAaKTUKH, [MOHUMaHUEM
MaTEeMaTHYeCKOW HayKd Kak cdepbl UYeIOBEYCCKON JCATEIBHOCTH, JTaloB ¢
pa3BUTHS M 3HAYUMOCTH JJISI PA3BHTHs I[MBWIM3AIMW; OBJIAJACHHEM S3BIKOM
MaTeMaTUKH M MaTEMaTUYECKOM KyJIbTYpOH KakK CpeICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCIEAOBATEIIbCKYIO JIEATEbHOCTh
WHIUBUTyaJIbHO U B TPYIITIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS IPOrPaMMbI y4eOHOrO IpeaMera
«MaremaTuka» XapaKTePHU3YIOTCS OBJIaJICHUEM YHUBEPCaTbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMuU, YHUBEPCATbHbIMU Pe2YSIMUBHLIMU OeUCMEUIMUL.

1)  Vuusepcanvnvie  noznasamenvhwvle — Oelicmsus, — 00eCneuU8arOm
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOUECCO8 00YUAIOWUXCS (0C8OeHUE
Memoo08  NO3HAHUSL  OKpYJCcaowe20  Mupa,  NpuMeHeHue  JOSUYECKUX,
uccie008amenbCKux onepayul, ymenuil pabomams ¢ ungopmayueti).

ba3oBble Jjornvyeckue aeicTBUs:

e BBIABJIATH M XapaKTEPH30BaTh CYIICCTBEHHBIC MIPU3HAKA MAaTEMaTHYCCKUX
00BEKTOB, IMOHATUH, OTHOIICHUN MEXIy IOHATUAMH, (OPMYIHPOBATH
ONpEICIICHUS  IOHATUMH; YCTAaHABIIMBaTh CYIIECTBCHHBIA  IPU3HAK
KJaccu(uKay, OCHOBAaHUSA Ui OOOOIICHUS W CpaBHEHUS, KPUTEPUU
IIPOBOJIMMOI'0 aHAJIN3a;

e BOCIPHHHUMATh, (OPMYJIUPOBATH U  MPeoOpPa3OBBIBATh  CYXKICHUS:
YTBEPIUTEIIbHBIC W OTPULIATEIIbHBIC, CAWHWYHBIC, YacCTHBICE W OOIIHE;
YCIIOBHBIC;

e BBIABIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U M
NPOTUBOpEYMs B (pakTaxX, JAaHHBIX, HAOJIOJCHUSAX MU YTBEPIKICHHUSIX;



npejjiarath ~ KpUTEpUM  JUIsl  BBIABICHUS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUHH;

e JleJaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPXKICHUMU (TpsIMbIE U OT MPOTUBHOTO), BEICTPAaUBATh apryMEHTAIHIO,
NPUBOAUTH MPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJIEHUS U BBIBOJIBL;

e BbIOMpaTh CHOCOO pemeHus yd4eOHOM 3agauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB peIIeHUs, BBIOMpATh HambOOoIee MOAXOAANIMN ¢ Yy4ETOM
CaMOCTOSTENbHO BBIIEICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:

e HCIOJIb30BAaTh BOMPOCHI KaK HMCCIEIOBATEIbCKUI MHCTPYMEHT IO3HAHUS,
(GbopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHUBOpPEUYUE, NPoOIeEMy,
yCTaHaBJIMBaTh MCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBaTh CBOIO MO3UIINIO, MHEHHE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIJITAaHUPOBAHHBIN AKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SABJIECHMS, TMPOLECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SBICHUSIMH, IPOLIECCAMHU;

e CaMOCTOSITEJILHO (hOPMYIUPOBATH OOOOIIEHUSI M BHIBOJIBI IO pe3yjIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

e TMPOTHO3UPOBATH BO3MOXHOE PAa3BUTHE IPOLIECCA, A TAKXKE BbIIBUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nunpopmanueii:

e BBIABJISATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BONIPOC U AJIA PELICHUS 3a]a4H;

e BBIOMpaTh  HWHGOPMAIMIO U3  UCTOYHUKOB  PA3JIMUYHBIX  THIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IUYHBIX BUJOB U (OPM TPEACTABICHHUS;

e CTPYKTYpUPOBaTh HHPOPMAIHIO, MPEICTABIATh €€ B Pa3IMUHbIX (hopMmax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaJIEKHOCTh uHdopmanuu o CaMOCTOSTEJIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  Vnuusepcanonvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCneuusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0uenue:

e BOCIpUHUMATH U (GOPMYJIUPOBATH CYXKACHHS B COOTBETCTBUU C
YCIIOBUSIMU U TIEJIIMH OOIIEHHMS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO



TOYKY 3PEHHSI B YCTHBIX M IMHUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly peuIeHus 3a/1a4yi, KOMMEHTUPOBATh MOJYyUYEHHbBIN pe3yJIbTaT;

B X0J1€ 00CY>KJIeHUs 3a/1aBaTh BOIPOCHI 1O CYIIECTBY 00CYK/1aeMOM TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC Ha MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHAaliora, OOHApYXHBaTh Pa3M4yMe U CXOJCTBO MO3HIIMIA;, B
KOppeKTHOU GopMe hopMyTupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS,;
NPEACTaBIATh  pe3yJbTaThl  pEIIeHUs  3aJauyd,  DKCIEPUMEHTAa,
UCCIICIOBaHMsI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 PE3EHTAUU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  WCIOJh30BaTh  MPEUMYIECTBA  KOMAHIHOH W
WHUBUTyaIbHON pabOThI MPU PEIICHUH YYEOHBIX 3a]1a4; TPUHUMAThH 11eJ1b
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacnpeaesTh BUABI padoT, 10rOBApUBATHCS, 00CYKIaTh MPOIECC
U pe3ysibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYMNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHH,
«MO3TOBBIE IITYPMbD» W WHBIC), BBINOJIHATH CBOIO YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH WIEHAMHA KOMAaH/IBI,
OIICHWBATh KAa4eCTBO CBOETO BKJaJa B OOIIUH MPOMYKT MO KPUTEPHSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBUSI.

Yuusepcanonuvie  pezynamuenwie  Oeiicmeus, obecneuusaiom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTAaBJISITH IUIaH, AITOPUTM PEIICHUS 3a]1a4H, BRIOUPATh CIIOCO0 pelieHus
C YU4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIAJE€Th HABBIKAMU TO3HABAaTEIbHOM pediaekcun Kak OCO3HAHMS
COBEpILIAEMBIX JEUCTBUN M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJaJ€Th CHOCOOAMM  CaMONPOBEPKH, CaMOKOHTpOJII Ipolecca H
pe3yapTara peleHnss MaTEMaTUIEeCKOM 3a/1a4u;

NPEABULIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh MNpPH PELICHUU
3a1a4d, BHOCHUTb KOPPEKTHMBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENBCTB, IAHHBIX, HAMJIEHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;
OLICHWBAaTh COOTBETCTBHE pe3yJbTaTa LEId U YCIOBUSAM, OOBACHATH
IIPUYUHBI TOCTHKEHHS WIM HENOCTHKEHMUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOJUTh OIIHUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI
10 KIIACC

OnepupoBarh NOHATUAMU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPHM M CIEACTBHUS U3 HUX IIPU PEUICHUU
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPALIEIBHOCTh U NEPIEHANKYIAPHOCTD MPSAMBIX
Y IUIOCKOCTEH.

KnaccuguiupoBaTe B3aUMHOE pACIOJNOKEHHE NPSAMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA yTOJ, FPaHU ABYTPAHHOTO YrIia,
pedpo ABYTrpaHHOrO yrija; JIMHEHHBIM Yrojl ABYTPAHHOTO yria; rpajaycHas Mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh NOHATUSAMU: MHOTOIDAHHMK, BBITYKJIBIA M HEBBITYKJIBIIA
MHOTOIPAHHHK, 3JIEMEHTBl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrno3naBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (NHpaMuIa; MpU3MA,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupunmpoBate ~ MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIf
KJacCU(pUKaUUU (BBIMYKJIbIE U HEBBIIYKJIbIE MHOTOTPAaHHHUKH; IPaBUJIbHBIC
MHOTOTPAHHHUKH; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapaJUICICITUIEAbI).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOCHUS CEYEHUH, HCIIOJIb3YSl METO/I CJIEJIOB.

Crpouth ceuyeHUsT MHOTOIPAaHHHKOB METOJOM  CIEIOB, BBINOJHATh
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHHUBY.

PemaTe 3a1aun Ha HAXOXACHUE T€OMETPUUYECKUX BEJIMUMH O 00pa3laM Uiu
QIrOPUTMaM, TPHUMEHSSI HW3BECTHBIC AHAJUTUYECKHE METOABl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYMCICHUE PACCTOSHUN MEXKIY IBYMS
TOYKaMH, OT TOYKM JO MNOpSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMHU.

Pemmarp 3aaun Ha HaxXOXKJEHHE T€OMETPUUECKUX BEJIUYUH MO 00pas3am Win
QITOpUTMaM, TPHUMEHSSI W3BECTHBIE AHAIUTUYECKHE METOAbl NPHU PELICHUU
CTaHJAAPTHBIX MaTEMaTUYECKUX 3aJad Ha BBIYHCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy NPSIMOM M TUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Bbruncnsate 00bEMBI M IJIOLIAAA MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
nUpaMyuja) € TMpUMEHEHHEM (OpMyJ; BBIYUCISATH COOTHOILEHHUS MEXIY
IJIOIIAASMU TOBEPXHOCTEHN, 00BbEMaMU NTOJIOOHBIX MHOTOTPAHHUKOB.



OnepupoBarh MNOHATHSMHU: CHMMETPHUsST B IPOCTPAHCTBE; LEHTP, OCh U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPBI.

W3Bnekarp, mpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HH(POPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKAX.

[TpumensaTs reomeTpuyeckue (HaKThl I PEUICHHs CTEPEOMETPUUECKUX
3a/1a4, MPEANOIararoiuX HECKOIBKO IAroB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMe.

[IppuMeHATP MPOCTEUIIHE NPOrpaMMHBIE  CpPEICTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoANTH HpUMEPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
YKU3HM, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUH B UCKYCCTBE.

IIprMeEHATH IOIYYEHHBIE 3HAHMUS HaA IPAKTUKE: aHAJIU3UPOBATH pPEAJIbHBIC
CUTyallud W TPUMEHATb HU3YYEHHBIE IIOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTEeMaTUYeCKH CPOPMYIHPOBAHHON NPOOJIEMBbI, MOJAEIUPOBATh PEAIbHbBIE
CUTyallud Ha S3bIKE TI'C€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATUI U TEOpEM, ammapara ajireOpbl; pemarhb
IIPAKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYUH.

11 KIIACC

OnepupoBaTh NOHATUAMM: IIJIMHAPUYECKAs MOBEPXHOCTh, 00pa3yrolue
UAJMHIPUYECKOW  MOBEPXHOCTH;,  IIWIMHAP,  KOHWYECKAass  IOBEPXHOCTb,
oOpasyrolue KOHHYECKON TOBEPXHOCTH, KOHYC; c(pepruyeckasi moBEpXHOCTb.

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

OOBSICHATH CIOCOOBI MOTYUYEHUS TEN BPALLECHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHIATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BhICOTA
CEerMEHTa; IIapOBOM CJI0i, OCHOBAaHUE IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CIOS;
1apOBOM CEKTOP.

Beruncnare 00bEMBI M IUIOHMIAAM  TOBEPXHOCTEH TeNl  BpallleHWUs,
T€OMETPUYECKUX TeJ C TPUMEHEHUuEM (HOpMyI.

OnepupoBaTh TMOHSATUSMU: MHOTOTPAaHHHUK, BIMCAaHHBIH B chepy
OMMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WU TEJO
BpaIleHUS.

BeIuncaTh COOTHOIIGHUSI MEXKIY TUIOIIAISAMHU MOBEPXHOCTEH W 00BEMaMU
MOAOOHBIX TEII.

N300pakath u3ydaemple (QUTYpbl OT PYKH M C TPUMEHEHHUEM MPOCTHIX
4epTEKHBIX MHCTPYMEHTOB.



BhITIOTHATE (BBIHOCHBIE) TIJIOCKUE Y€PTEkKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILLICHUS.

W3BnekaTh, HWHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKAX.

OnepupoBaTh MOHATUEM BEKTOP B TPOCTPAHCTBE.

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

[IprMeHAThH TPAaBUIIO NApaJUICIICIIAIIEAA.

OnepupoBaTh NOHATHIAMU: J1EKAPTOBBI KOOPJIUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BE/ICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBI.

HaxoauTe cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YHUCIIO, YTOJ MEXKIY
BEKTOpPAMH, CKaJSIpHOE TMPOU3BEACHUE, pACKIAABIBATh BEKTOp MO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B JEKaPTOBOM CHCTEME KOOPAMHAT.

[IpumensaTh reomeTpuueckue (aKThl A1 PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIaralinX HECKOJIBKO IAaroB PELICHUs, €CIU YCIOBUS TPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pewats mpocreiine reoMeTpuyeckue 3aaadyd Ha INPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemlarp 3amaum Ha [I0OKa3aTebCTBO MAaTEMATHYECKMX OTHOLICHHW W
HAXO0KJEHUE F€OMETPUUYECKUX BEJIMYUH M0 00pa3liaM WK alrOpUuTMaM, IPUMEHSIS
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUECKUX 3a/1a4.

[IpumeHaTs nOpocTedIIne NPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a1a4.

[IpyBOINTH NpHUMEpPBl MATEMATHYECKHUX 3aKOHOMEPHOCTEM B MPUPOAE H
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB F'€OMETPHUH B UCKYCCTBE.

[IpUMEHATh MOJyYEHHBIE 3HAHUSA HA IPAKTHUKE: aHAJIMW3UPOBATH PEAJIbHBIC
CUTyallud W IIPUMEHATh HW3YUYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4YecKu CQOPMYIMPOBAHHON MPOOJIEMBbl, MOJAEIUPOBATh pPEabHbIE
CUTyallMd Ha S3bIKE TEOMETPUU, MCCIEAOBaTh IMOCTPOECHHBIE MOJEIH C
MCITIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHIATHI U TeOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKNUX BEJIUUMH.



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 2 1 Bubmmorexa [IOK
P ' P 4 https://m.eds00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 66 5 0




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HanmeHoBaHHMe pa3/iesioB H TeM uudpoBbie
Ne ni/m P Konrpoubnbie IIpakTHyeckue (uubp )
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bu6mmorexa [IOK
L Tena ppameris 12 https://m.edso00.ru/1c209e37
N bubnuorexa [JOK
2 OOnEmbt Ten > . https://m.edsoo.ru/1c209e37
bubmuorexa [JOK
3 BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 https://m.edso0.ru/1c209e37
4 [ToBTOpeHME, 0000IIECHNE, 5 1 bu6mmoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 32 3 0




INOYPOUYHOE IVTAHUPOBAHUE 10 KJIACC

Koan4yecTBO 4acoB DJIeKTPOHHBIE
Ne Ipakrnyec /[ara uupposbie
KonTpoabu
n/n Tema ypoka Beero KHe H3ydyeHUusi  oOpa3oBaTeSibHbIE
ble padoThI
padoThI pecypcehl
OCHOBHBIE TIOHSTHS CTEPEOMETPHH:
TOYKA, IpsAMasi, IIOCKOCTbh, MPOCTPAHCTBO.
[IpaBuia n3o0pakeHHs Ha PUCYHKAX: 1 bubmorexa OK
p p . pucy ' https://m.edsoo.ru/aecc77cd
M300pakeHUs TUIOCKOCTEH, MapalieIbHbIX
MPSAMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
[TonsTHs: nepecekarouecs MIOCKOCTH, 1 Bu6moteka [IOK
MepeceKaromrecs npsamas u mioCKocTh https://m.edsoo.ru/2d8a9c99
[TonsTHs: MepeceKkarouecs MIOCKOCTH, 1 bubmuoreka [IOK
MEePECEKAOIINECS MPAMas U INIOCKOCTh https://m.edsoo.ru/db685e73
3HaKOMCTBO C MHOTOTPaHHUKaMH,
M300pakeHNE MHOTOTPAaHHUKOB Ha 1 bubmorexa [JOK
P P https://m.edsoo.ru/a63959%d
PUCYHKAX, Ha MMPOEKIIMOHHBIX YepPTeKax
HavansHbie cBeieHNS 0 KyOe U mupaMue
UX pa3BEPTKH B Mojaeln. CeueHust , 1 bubmorexa [IOK
p P ’ https://m.edsoo.ru/b30dff38
MHOTOTPaHHUKOB
HauanpHbie cBeneHus 0 Kyoe U mupamuie,
X pa3BEPTKHU U Mojeln. CeueHus 1 bubmorexa HOK
p p ) https://m.edsoo.ru/3d8ffd32
MHOTOTPaHHUKOB
IlonsaTue 06 akCHOMaTUYECKOM
IIOCTPOEHUH CTEPEOMETPUH: aKCUOMBI 1 bubmorexa [JOK
p P PHH: https://m.edsoo.ru/Occ5cafe
CTEPEOMETPHUH U CIICACTBUS U3 HUX
[TousiTHe 00 aKCHOMATHYECKOM
bubnunorexa LIOK
MMOCTPOCHUU CTEPEOMETPUU: AKCUOMBI 1

CTCPCOMCETPHHU U CICACTBUA U3 HUX

https://m.edso0.ru/239c8cb4




Ilonsatue 06 akCHOMATUYECKOM

9 IIOCTPOEHUH CTEPSOMETPHUH: AKCHUOMBI bubnnorexa LHOK
p p pH: https://m.eds00.ru/65c6b106
CTEPEOMETPHUU U CIEACTBHS U3 HUX
[Tonsarre 00 akCMOMATHUYECKOM
10 IIOCTPOEHUU CTEPEOMETPUN: AKCHUOMBI Bubmaorexa ITOK
p p pHi: https://m.edsoo.ru/258fc245
CTEPEOMETPHH U CIICACTBHUS U3 HUX
B3anMHOe pacnoiokeHue NpsSIMbIX B
1 MIPOCTPAHCTBE: MepeceKarouecs, bubnunoreka LIOK
MapajiebHbIE U CKPEIIMBAIOIINECS https://m.edsoo.ru/1a2520f6
MpsIMbIE
[TapamiensHOCTh MPSMBIX U TNIOCKOCTEH B
12 MIPOCTPAHCTBE: MapajuIe/IbHbIC IPSIMBIC B bubnunoreka LIOK
MPOCTPAHCTBE; NMAPaLICIbHOCTh TPEX https://m.edso0.ru/93ad36b3
MIPSMBIX
[TapamiensHOCTh MPSMBIX U TUIOCKOCTEH B
13 npocTtpa”cTse: IlapanienbHOCTh IPAMOIT bubmorexa HOK
poctp - H1ap p https://m.edsoo.ru/ee1d19b9
U IIJIOCKOCTH
14 VY1abl ¢ cCOHAIPaBJIEHHBIMU CTOPOHAMU bubmiorexa LOK
p p https://m.edso00.ru/9f4071b9
15 VYron Mexay npsIMBIMH B IPOCTPAHCTBE bubmorexa HOK
Ay 1p pocip https://m.edsoo.ru/fe 733862
16 VYron MeXay npsIMBIMH B IPOCTPAHCTBE bubnmorexa LOK
Ay b poctp https://m.edsoo.ru/2935a9a0
17 [TapaienbHOCTB IIOCKOCTEN: bu6muoreka [JOK
NapajuleIbHbIE INIOCKOCTU https://m.edsoo.ru/2e18f255
18 CBoiicTBa MapalIeabHBIX IJIOCKOCTEN bubnmorexa LOK
P https://m.edsoo.ru/e504d656
IIpocteinme npocTpaHCTBEHHEIE (DUTYPEI
19 H;) IUIOCKOCTH: EGT Ea KyO0 e bubnmorexa LOK
- TETPAIP, KYO, https://m.edso00.ru/4a28dc02
napayuiesenumne/I
20 [TocTpoenue ceueHunit bubmorexa [TOK

https://m.edsoo.ru/1d434dof




bub6nmoreka [IOK

21 I1 i
OCTPOCHHE CCHCHIH https://m.edsoo.ru/ec26fe5d
KonTponbras padbota mo teme "lIpsmbie u
22 IUIOCKOCTH B IIPOCTPAHCTBE bubmmorexa [JOK
poctp ’ o https://m.eds00.ru/9a0a9e56
[TapamiensHOCTh MPSMBIX U MJIOCKOCTEH
[lepneHAUKYIIPHOCTH IPSMOM U
23 HJIECKO(;I’[H/I'};IG pHeH UK IJ)m HBIE IIPSIMbIE B bubmmorexa [IOK
 TICPHCHAHMRY AP P https://m.edsoo.ru/b19f6as5d
MIPOCTPAHCTBE
24 [IpsiMble mapasienbHbIC U bubmmoreka [JOK
MEePIEHIUKYISIPHBIE K ITTIOCKOCTH https://m.edsoo.ru/0ac11c95
[Ipsimble napasuienbHbIE U Bbu6mmoteka [JOK
25
MEPIEHANKYISPHBIE K INIOCKOCTH https://m.edso0.ru/ba545966
26 [Ipu3Hak NeprneHIuKyIIpHOCTU MPSIMON U bu6nmorexa LIOK
IUIOCKOCTH https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak nepneHaAuKYJIApPHOCTH IIPIMON U bubmmnoreka HOK
IUIOCKOCTH https://m.eds00.ru/79165d15
28 Teopema o IpsIMOM MEPIICHANKYIISIPHOMN bubmuoreka [IOK
IUIOCKOCTH https://m.edso0.ru/635¢5087
29 Teopema o npsMoil neprneHANKYIIPHON bubmuoreka [IOK
IUIOCKOCTH https://m.edso0.ru/bd3745f8
30 Teopema o npsAMOil NepHEHAUKYIAPHON bubmuoreka [JOK
IIIOCKOCTH https://m.edsoo.ru/7d18834b
[MeprieH UK YIS ¥ HAKJIOHHBIE:
31 a(‘iTOHHI/IeyOT IT)O‘{KI/I 0 IIJIOCKOCTH bubmorexa [JOK
P Jvl ’ https://m.eds00.ru/33c477d3
paccTosiHue OT IPSIMOM 10 TUIOCKOCTH
[MeprieH UK Y/ISp ¥ HAKJIOHHBIE:
32 aciTOﬂHHeYOT lT)omm 0 TUTIOCKOCTH bubmorexa [JOK
P f[ ’ https://m.edsoo.ru/66fefadd
paccTostHuE OT MPSMOU JI0 TITIOCKOCTH
IlepneHauKyIISp U HAaKJIOHHEIE:
PHEHAMEYTD bubmuorexa [{OK
33 paccTostHUE OT TOYKH JI0 TJIOCKOCTH,

paccTostHAe OT MPSMOM 10 TUTIOCKOCTH

https://m.edsoo.ru/a5b7b8e3




[leprieHIUKYNSIp U HAKIIOHHBIE:

bu6nmoreka [IOK

4
3 pacCTOsIHUE OT TOUKHU )vlo IJIOCKOCTH, https://m.edsoo.ru/dbee22bc
paccTostHUE OT MPSAMOM JI0 IIIOCKOCTH
35 VYTIubl B IPOCTPAHCTBE: YIOJ MEXIY bubmmoreka [JOK
NPAMOU U TJIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbII yroj, TUHEHUHBIN yrom Bu6muoteka [JOK
JBYTPAHHOI'O yria https://m.edsoo.ru/5faOb3ce
37 JIByrpaHHBIN yroJl, JMHEHHBIN yromi bubnuoreka [IOK
JBYTPAHHOI'O yria https://m.edsoo.ru/c7c777ed
[lepnieH IUKYISIPHOCTD MIOCKOCTEH:
38 MPU3HAK NEPICHIUKYISIPHOCTH JIB bubmorexa HOK
p up AHIYIEP ABYX https://m.edsoo.ru/ec3e2da3
IJI0CKOCTEN
[TeprieHAMKYASAPHOCTD IIOCKOCTEM:
39 1} II;SHaK neynefl HKYJISIPHOCTH JIB bubmmorexa [IOK
P vp AP ek https://m.edsoo.ru/ed9e2a8e
MIJIOCKOCTEMN
[lepneHUKyISIPHOCTB MIIIOCKOCTEM:
40 MPU3HAK MIEPIICHIUKYIIIPHOCTH 1B bubmorexa LHOK
P Vp P 7 https://m.edsoo.ru/ba75dc57
MIJIOCKOCTEM
41 Teopema o TpEX neprneHANKyIIpax bubmorexa LOK
P ™ PHCHMIEYIAP https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx mepHeHANKYIApAX bubmorexa [TOK
P Ry PHCHIMEY AP https://m.edsoo.ru/52188a7d
43 Teopema o TpEX mepneHIUKYISIpax bubmmorexa [JOK
P Ry PHCHIMEY AP https://m.eds00.ru/9f246736
KonTponbHas paboTa mo Temam
44 "IlepneH IUKYISIPHOCTD NPSAMBIX U bubmuoreka [JOK
mI0cKoCTeN" U "YTIIBl MEXy NPSIMBIMH U https://m.edsoo.ru/5b971ef3
mIockocTsIMu"
[ToHsITHE MHOTOTPAaHHUKA, OCHOBHBIC
but6mmoreka [IOK
45 3JIEMEHTBI MHOI'OTPAaHHUKA, BBIITYKJIBIE U

HCBBIITYKJIBIC MHOTOTPAHHUKH, pasBépTKa

https://m.edsoo0.ru/2d24e873




MHOI'OrpaHHHUKa

[Ipu3ma: n-yronpHas npu3Ma; rpaHu U
OCHOBAHMA IIPU3MBI; IIPsIMasi U HAKJIOHHAs

bubnunoreka LIOK

46
MIPU3MBI; OOKOBAs U MOJIHASI TOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
MIPU3MBI
47 [Tapannenenunen, NpsMOYTOJIbHBII bubmmoreka [JOK
napajuiesienuIie]l U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Tupammna: N-yroybHAs MUpaMuUIa, TpaHU
48 ¥ OCHOBaHUE MUpaMUIbl; OOKOBas U bubnnorexa [JOK
IIOJIHAS TIOBEPXHOCTh ITUPAMMJIBL; https://m.edsoo.ru/fblcd0as
MIpaBWIbHAS U yCEUEHHAS TUPAMHUJIA
[IpaBuiIbHBIE MHOTOTPAaHHUKHU: TTOHSITHE
MIPaBIWJIBHOTO MHOTOTPAHHUKA,
49 MIpaBWJIbHAS MTPU3Ma ¥ MIPaBUIIbHAS bubmmorexa [JOK
P P P https://m.edso0.ru/074c8865
MUPaMHUJIa; TPABIIIbHAS TPEYTOJIbHAS
MUpaMHJIa ¥ MPAaBUIBHBINA TETpadap; Kyo
[IpencraBienue o MpaBUIBHBIX
50 MHOTOTPaHHUKAX: OKTa)d, OJIeKa’dAp U bubmmorexa [JOK
P ' AP, A P https://m.edsoo.ru/a0fdd5bf
HUKOCAdIP.
CumMMeTpHs B MPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEILHO TOYKH, MIPSIMOH,
51 MJIOCKOCTH. DJIEMEHTHI CHMMETPUH B bubmmorexa [IOK
' P https://m.edsoo.ru/b9e777d9
MUpaMuIax, mapauiesenumeiax,
MPABIIBHBIX MHOTOTPaHHHKAX
Brruncnenue 31eMeHTOB
52 MHOTOIPaHHHUKOB: péOpa, IruaroHaIn bubnnorexa [JOK
P + Peopa, ’ https://m.edsoo.ru/6cdbecef
yTIIBI
[Tnomans 60KOBOI MOBEPXHOCTH U
53 MOJIHOM MTOBEPXHOCTHU MPSAMOU HPU3MBI, bu6muoreka [IOK

IUIOIIaIb OCHOBAHUM, TeOpeMa 0 OOKOBOIA
IIOBEPXHOCTHU MPSIMOM IIPU3MBI

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




[Tnomans 60KOBOM MOBEPXHOCTH H
MMOBEPXHOCTHU MPABUIBLHON MUPAMUIBI,

bub6nmoreka [IOK

4 1
> TeopeMa o IIomaan OOKOBOU https://m.eds00.ru/5603e30b
IIOBEPXHOCTU YCEUEHHON ITUPaMUIbI
55 KontposbHas paboTa mo teme 1 bubnmnoreka HOK
"MHuororpaHHuku" https://m.edsoo.ru/a95f5c04
N bu6nmmoreka [IOK
o Honsrue 06 0breme L https://m.edsoo.ru/7ad0020b
. bubmuoreka [IOK
S OnEm nHpavi b 1 https://m.edso0.ru/235171b3
N bubnuoreka [{OK
58 Omem upavib! 1 https://m.edsoo.ru/f47dfefd
N bubnuoreka [{OK
59 O0bem mpami et L https://m.edso0.ru/79¢10312
N bubmuoreka [IOK
60 OOnEM npavi b L https://m.edsoo.ru/2faadc3f
" bubmuoreka [IOK
61 ObEm mpH3MEI 1 https://m.eds00.ru/79853608
" bubmuoreka [IOK
62 OObEm mpH3MEI 1 https://m.edsoo.ru/1e053890
N bubnuoreka [{OK
63 OOnem mpH3MEI 1 https://m.edso0.ru/482d3f51
64 KonrtponsHas padora no reme "O6bEMBI 1 bu6muoreka [JOK
MHOTOTPaHHUKOB" https://m.eds00.ru/28a6573c
[ToBTOpeHue, 0600IIEHNE
65 cucteMmarusanus 3HaHud. I[locTpoeHme 1 bubnmorexa LOK
. ' P https://m.eds00.ru/098bedad
CEUeHU B MHOTOTPaHHHUKE
but6mmoreka [IOK
06 Hrorosas konTpostbKas pabora L https://m.edso0.ru/b9146bc0
OBUIEE KOJIMYECTBO YACOB I10 66
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11 KIIACC

KosnuuecTBo 4yacoB DJIeKTPOHHbBIE
ara uudpoBbie
Nen/m  Tema ypoka Kontpoabubie IIpakTnueckue A p
Bcero U3yYeHUusi oOpa3oBaTeSIbHbIE
padoThI padoThI
pecypcsl
Cdepa u map: ueHTp, pajanyc,
1 JTMaMETP; TUTOIAIb TOBEPXHOCTH 1 bubmmorexa [JOK
s p https://m.edsoo.ru/0341bc2b
cdepnl
Bsanmuoe pacrionosxenue chepsl u
bubmuoreka [{OK
2 TUTOCKOCTH; KacaTeJIbHas TNIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K chepe; mromaas chepol

3 N3o0pakenue cdepsl, mapa Ha 1 bubnnorexa [JOK
miockoctd. CedeHus mapa https://m.edsoo.ru/bc15f7f2
[{unuHapryeckas MOBEPXHOCTb,

4 o0pa3yromue UIHHIPIYECKON 1 bubnuoreka [JOK
MIOBEPXHOCTHU, OCh LIWJIMHIPUIECKON https://m.eds00.ru/6054b8c1l
MOBEPXHOCTH
Hunuaap: ocHOBaHUS B OOKOBast

5 MOBEPXHOCTh, 00pa3yromas 1 och; 1 bubmmnoreka HOK
TUI0MIa/1b OOKOBOM U MOJTHOMN https://m.eds00.ru/188f6216
MOBEPXHOCTH
N3o0pakenue mummHIpa Ha
iockocT. Pa3BépTka nmmmHIpa.

6 Ceuenus nunuHApa (TUIOCKOCTHIO 1 Bubmmorexa [IOK

H . AP ’ https://m.eds00.ru/016e25eb
napayuienbHON UITN
MEPIECHIUKYISIPHOU OCH IIUIUHAPA)
Konunyeckas moBepXHOCTb,
7 00pa3yrome KOHMIEeCKOM 1 bu6muoreka [IOK

IIOBEPXHOCTHU, OCb U BEPIINHA
KOHHYECKOU ITOBEPXHOCTU

https://m.edsoo.ru/c94ba09b




KOHYCZ OCHOBAaHHE U BEPIIHHA,

bub6nmoreka [IOK

IIPOCTPAHCTBE

8 06pa3y1§)ma51 u ch; IO Ab https://m.eds00.ru/897dd3b2
OOKOBO U MOJHON IOBEPXHOCTH
Y ceu€HHbI KOHYC: 00pa3 ue u
9 BBICOTA; OCHOB&IZI/IH u goxz};);: bubmorexa LOK
’ https://m.eds00.ru/1468bab3
MMOBEPXHOCTh
N3o0pakeHre KOHyca Ha TJI0OCKOCTH.
Pa3BépTka konyca. CeueHust KOHyca
10 (HHOCEOCTLIO 1}113 aJIIeITILHOM ’ bubmmorexa [JOK
> 18P https://m.edsoo.ru/Obdelbe8
OCHOBAHHUIO, U TUIOCKOCTHIO,
MPOXOISIICH Yepe3 BEpIINHY)
KoMOuHamust Ten BparieHus u bubnunoreka LIOK
11
MHOTOTPAaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHHuK, OIMCaHHBIN OKOJIO
12 cthepsl; chepa, BIUCaHHAS B bubnuoreka [JOK
MHOTOTPAHHUK WJIHA B TEJIO https://m.eds00.ru/0b136158
BpallleHus
13 [Tonsitue 06 00béMe. OCHOBHBIE bubnuorexa [{OK
CBOMCTBa 00BEMOB Tel https://m.edso0.ru/26a03fb7
N bubnuoreka [{OK
14 06
>EM IHITHHAPA, KOHYCa https://m.eds00.ru/5513d87b
N bubmuoreka [{OK
15 06
BEM WIapa 1 oAk Chepa! https://m.edsoo.ru/d189bde2
[TogoOHBIE TENa B MPOCTPAHCTBE.
16 COOTHOIIICHHS] MEXTY TUIOIIAISIMHU bubmmoreka [JOK
MMOBEPXHOCTEH, 00bEMaMM https://m.edso0.ru/810cfleb
MMOJOOHBIX TEN
17 KonTtponbHas pabora no Temam bubmuotexa [JOK
"Tena Bpamenus" u "O6bembl Ten" https://m.edsoo.ru/4a33a8ab
18 Bekrop Ha MII0CKOCTH U B bubnuorexa [IOK

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




bub6nmoreka [IOK

19 C
JOMEHIE H BLIEHTAMIC BOIOpos https://m.eds00.ru/23f4f089
20 VYMHOKEHUE BEKTOpa Ha YHCIIO bubmotexa [JOK
P https://m.edsoo.ru/dee379eb
Pa3nosxeHnue BeKkTOpa 10 TpEM
21 HEKOMILJIAHAPHBIM BEKTOpaM bubmorexa [IOK
P PaM. https://m.edsoo.ru/a28fd74e
[IpaBuio napasienenumnena
Pemenne 3amad, CBSI3aHHBIX C
22 MIPUMEHEHHEM IIPaBUJI JICHCTBHI C bubmorexa [JOK
p P A https://m.edso0.ru/5a827900
BEKTOPaMH
KoopanHatHO-BEKTOPHBIN METO/T
23 IIPH PELIEHNH TEOMETPUIECKUX bubmorexa LHOK
PHPp P https://m.edsoo.ru/d3alfe30
3aJa4
[IpssmoyronbHas cucTeMa KOOpAMHAT
24 B IIpocTpaHcTBe. KoopauHaThl bubmmnoreka HOK
BekTopa. [Ipocrenmue 3anaun B https://m.edsoo.ru/48db7058
KOOpIMHATaX
o5 VYron mexay BekTopamu. CKasspHOE bubnuoreka [IOK
IIPOU3BEJCHNUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Boruncnenue yrioB Mexy bubmuoreka [IOK
MPSAMBIMH U TIIIOCKOCTSAMH https://m.edsoo.ru/8efbe78e
KonTpomnpHas pabota mo Teme
27 "BeKkTOphI 1 KOOPJAMHATEI B bubmorexa LIOK
p " P https://m.edsoo.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpeHnue, 0600IIEeHNE U
cucremaTusais 3Hanuii. OCHOBHBIE
28 burypst (I)aKLll“LI TEOPEMEI Kypca bubmorexa OK
YPHl, - TEOP yp https://m.eds00.ru/1780ba5d
TUTAHUMETPHUH
29 [ToBTOpeHnue, 0600IIeHNE U bubnunoteka LIOK

cucréMaTu3anusa 3HaHui. OCHOBHEIC

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




burypsli, pakTbl, TEOPEMBI Kypca
TUTAHUMETPHH

[ToBTOpEeHME, 0600IICHUE U

cucremaTusanus 3Hanuii. OCHOBHbIE bubnuorexa [JOK
30 1
burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUH
bubnmoreka [IOK
31 Hrorosas koHTpOLHAT padoTa . https://m.edsoo.ru/ec24dfc2
39 [ToBTOpEHME, 0000IICHUE 1 1 bubnunoreka LIOK
cUCcTeMaTH3alus 3HaHUH https://m.edsoo.ru/f465d10e
OBLIEE KOJIMYECTBO YACOB I10 32
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MPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMOBI

10 KITACC
Kox .
IIpoBepsiemble MpeAMeTHbIE Pe3yIbTATHI 0CBOEHHS OCHOBHOI
NpOBePsIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMBbl cpeHero o01mero 06pa3oBaHus
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBarh NOHATUSAMU: TOUKA, NPsMasi, INIOCKOCTh
25 [TpuMeHSTh aKCHOMBI CTEPEOMETPHH U CIEACTBHUS U3 HUX MPH PEIICHUH
' reOMETPHUECKUX 3aa4
- OmnepupoBaTh MOHATUSAMH: MAPAUIEIBHOCTh U IEPIEHIUKYISIPHOCTh
' MPSIMBIX U IJIOCKOCTEN
24 KnaccuuuupoBaTh B3auMHOE pacloioXeHUE MPSIMBIX M IUIOCKOCTEH B
' MIPOCTPAHCTBE
OmnepupoBarh MOHATUSMH: JABYTPAHHBIM YTOJI, TPAaHH JBYTPAaHHOIO yIJIa,
7.5 peOpo ABYrpaHHOIO yria, JUHEWHBIH yroj ABYrpaHHOIO yria, rpaaycHast
Mepa JIBYTPaHHOTO yTiia
- OmnepupoBarh MOHSATHUSIMH: MHOTOTPAaHHHK, BBITYKJIBIH M HEBBITYKIBIH
' MHOTOI'PaHHUK, 3JIEMEHTbl MHOTOTPaHHUKA, IIPAaBUIIbHBIA MHOTOI'PaHHHUK
-4 Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (MUpaMuia, Mpu3Ma,
' MPSIMOYTOJIBHBIN TTapajuieNenume, Kyo)
KnaccuduimmpoBath ~ MHOTOTpAaHHHMKH, BBIOMpass  OCHOBaHHS IS
- kinaccuukauuu  (BBIMYKJIBIE UM HEBBITYKJIblE  MHOTOI'DAaHHHKH,
' MpaBUJIbHBIE MHOTOTPAHHUKH, TPSIMBIE ¥  HAKJIOHHBIE TPU3MBI,
napaJiesIenune bl)
29 OmnepupoBatb TIOHSI THSIMH: CeKyIIast TUTOCKOCT, ceueHme
' MHOTOI'PaHHHKOB
210 OOBACHATH  NPUHIMIIBI  TOCTPOCHUS  CEYEHUH  MHOTOIPAaHHHKOB,
' UCTIONIB3YS METO]I CIIE/IOB
CTpouTh cedeHUST MHOTOTPAHHUKOB METOJIOM CJIEJOB, BHIMOJIHATh
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:

BU/JI CBEPXY, COOKY, CHU3Y




7.12

Pemate 3amaun Ha HAXOXKACHUE TE€OMETPHUECCKUX BEIIMYMH O o0pa3iaM
WU aNroOpUTMaM, MPUMEHSSI W3BECTHBIE AHAIMTHUYECKHUE METOAbl MpHU
pELICHUH CTaHJIAPTHBIX MATEeMaTHYECKUX 3a/lad Ha BBIYMCIICHUE
pacCTOSTHUN MEXIy JIBYMsI TOYKaMH, OT TOUKH JO MPSMOHM, OT TOYKH J10

IIJIOCKOCTH, MEXKAY CKPCIMUBAOINNUMHUCA ITPAMBIMHA

7.13

Pemare 3a1aun Ha HaXO0XI€HUE I'€OMETPUUECKUX BEIMUYUH 110 oOpa3nam
WY aIrOpUTMaM, IPUMEHSsI W3BECTHBIC AHAIMTHYECKUE METOAbI IPH
pEeUICHUU CTaHIAPTHBIX MATEMAaTHYECKUX 3a1ad HAa BBIYKMCICHUE YIJIOB
MEXKIy CKPEILIMBAIOIIKUMUCI IPSAMBIMH, MEXAY NPSAMOH U INUIOCKOCTBIO,

MCXKAY IMJIIOCKOCTAMHU, IBYI'PAHHBIX YI'JIOB

7.14

7.15

Beruucnsate 00bEMBI M IUIONIAJM  TIOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, mupamMuaa) ¢ MpUMEHEHUEM (GOPMYJI, BEIYUCIISATH COOTHOIICHUS
MEXIY IUIOMIASIMHU MOBEPXHOCTEH, o0BéMaMu MOJOOHBIX

MHOTI'OrpaHHUKOB

OnepupoBaTh MOHATHSIMH: CUMMETPHSI B IMPOCTPAHCTBE, LEHTP, OCh U

INIOCKOCTh CUMMCTPHHU, ICHTP, OCh U IINIOCKOCTb CUMMCTPHUH (1)I/Il"yp]i>l

7.16

7.17

7.18

W3BnekaTh, mpeoOpa3oBbIBATh U HHTEPIPETUPOBATH HHPOPMALHUIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTrypax, HpPEJCTABICHHYI Ha
YepTeKax U pUCYHKax

[IpumensTs reomerpuueckue (BaxkThl JI PELICHUS CTEPEOMETPUUYECKUX
3a/a4, MPEANONarallluX HECKOJIbKO WIAaroB pPELICHUs, €CIHA YCIOBHUS
MIPUMEHEHHUS 3a/1aHbl B IBHOU (opMme

[IpuMeHATH mpocTEWIIME NPOrpaMMHBIE CPEICTBA M JIIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBI ITPHU PCHICHUU CTCPECOMCTPUICCKUX 3a1a1

7.19

7.20

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

JKU3HH, paCliIO3HABATh IMTPOABJICHUEC 3aKOHOB I'COMETPHH B UCKYCCTBEC

[IpuMeHsTh NOTy4YeHHbIE 3HaHUS HA IPAKTHKE: aHAIU3UPOBATh pealibHbIE
CUTyallud M NPHUMEHATH HW3YYEHHBIE IOHATHS B IIPOLECCE IOMCKA
peuieHus MaTe€MaTHYECKH copMyITUPOBAHHOMN pOOJIEMBI,
MOJIETMPOBATh PEabHbIE CUTyallMM Ha SI3bIKE T€OMETPHUH, MCCIIEN0BAThH
MTOCTPOCHHBIE MOJIEIHN C UCIOJIb30BAaHHUEM TI'€OMETPUYECKUX MOHATUU U
TEopeM, armapara aireopsl, pelmaTh MpakKTUYeCKHe 3a7auu, CBI3aHHbIE C

HaXOXJICHUEM I'COMETPHUICCKUX BEINYNH




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 PacnioznaBath Tena BpameHus (MUIUHIP, 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: BHUI CBEpPXY, COOKY, CHH3Y; CTPOUTH CEUYCHHS TEI
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 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

I'eomeTpus

7.1

OcHOBHBIE MOHATHS CcTepeoMeTpuu. Touka, HpsiMas, IJIOCKOCTb, MPOCTPAHCTBO.
[lonatne 00  aKCHOMAaTHYECKOM  IOCTPOCHHH  CTEPEOMETPHM:  AKCHOMBI

CTEPCOMETPHH U CIICACTBUA U3 HUX

7.2

B3aumHoe  pacrnonokeHue OpsIMBIX B IIPOCTPAHCTBE:  IE€pPECEKaIOLIUecs,
napajuiefibHble U CKpelmBaromuecs mnpsmeie. [lapamnensHOCTh MpSMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: IapajyielIbHbIE MpsiMble B  IMPOCTPAHCTBE,
NapajuieTbHOCTh TPEX MPSIMBIX, MAPAIEIBHOCTh MPSAMON M IIIOCKOCTU. YTJBI C
COHAIIPABJICHHBIMU CTOPOHAaMH, Yrojll MEXIy TMpsAMBIMH B IPOCTPAHCTBE.
[TapannensHOCTh MIOCKOCTEN: MapauieIbHbIe MJIOCKOCTH, CBOWCTBA MapauIeNbHBIX
iockoctei. Ilpocreiimme nmpocTpaHCTBEHHBIE (UTYpPHI HA IUIOCKOCTH: TETpa’p,

Ky'6, mapajiiCICIutIiCa, IOCTPOCHUC ceuyeHH I

7.3

[lepnieHAUKYIAPHOCTh MNPSMOM M IUIOCKOCTH: INEPHEHAMKYJSAPHBIE IIPSIMbIE B
IIPOCTPAHCTBE, IIPSAMBIE NaPAJIENbHBIEC U IEPIEHIUKYISIPHBIE K INIOCKOCTH, IIPU3HAK
NEPHEHANKYIAPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O NPSAMOU NEPIEHAUKYIAPHON
IUIOCKOCTH. YTJbl B TPOCTPAHCTBE: YIroJd MEXAYy TMpsSAMOM H IUIOCKOCTBIO,
JBYI'PAHHBIA yroOJI, JWHEHHBIM Yroia JAByrpaHHoro yria. IlepneHaukynsap u
HAKJIOHHBIE: PACCTOSHHE OT TOYKM JO IUIOCKOCTH, PACCTOSHHE OT NPSIMOM 10
IUIOCKOCTH, MPOEKIMS (PUIypbl Ha IUIOCKOCTh. [leprneHauKynspHOCTh MIIOCKOCTEH:
NPU3HAK  TEPIEHIUKYIAPHOCTH  ABYX  Iulockocted. Teopema o Tpéx

NEPpNCHAUKYJIIApax

7.4

IloHsATHE MHOTOrpaHHMKA, OCHOBHBIE DJIEMEHTHl MHOIOTPAHHHKA, BBIIYKIBIE H
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKAa MHororpaHHuka. [Ipusma: N-yrospHas
npu3Ma, TPaHU U OCHOBAHHMS MPU3MBI, NpsiMas U HAKJIOHHAs MpHU3MbI, OOKOBas U
IIOJIHASI TOBEPXHOCTH Npu3Msbl. [lapamienenumnen, NpsMOyroibHbIN HapaJIeNIeIUIIE]]
u ero ceorcraa. [Iupamuaa: N-yrojgsHas nupamuia, TpaHd U OCHOBAaHUE ITUPAMU/IBI,
OOKOBas M TMOJIHAS MOBEPXHOCTh MUPAMU/bI, IPABUIbHAS U yCeUEHHAs MUpamMHa.
OnemMeHTbl NpuU3Mbl W nHUpaMuibl. lIpaBUibHBIE MHOTOTpaHHUKHU: IIOHSATHE

MMPaBUJIBHOTO MHOT'OI'paHHHKA, IpaBUJIbHAd IIpU3Ma W IIpaBUJIbHAA IIHUpaMU/ia,




MpaBWJIbHAsA TPEyrojbHasl MUpaMuAa U MpaBWIbHBIN TeTpasap, kyO. [IpencraBnenue
0 TMPaBWIbHBIX MHOTOTPaHHUKAX: OKTa’Ap, AOJAEKa’dap U uKocadapyrue CedeHus

IMPU3MBbI U ITUPaMU/JIbI

7.5

CI/IMMCTpI/IH B IPOCTpaHCTBE: CHMMETPUA OTHOCUTCIIBHO TOYKH, HpHMOﬁ,
IIOCKOCTH. DJIEMCHTHI CUMMCTPUHU B IMUpaMUJax, MapajliCjaCcururcaax, rnmpaBUJIbHbIX

MHOTI'OI'PaHHHUKax

7.6

Bbruncnenue 31eMEHTOB MHOTOTPaHHHUKOB: p&Opa, auaroHanu, yribl. [linomans
OOKOBOM ITOBEPXHOCTH U TIIOJHOM IIOBEPXHOCTU MPSMOM HPU3MBI, IUIOIIA]b
OCHOBaHHH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsMOH mpu3Mel. [1nomans 6okoBoi
MOBEPXHOCTU M IIOBEPXHOCTH NPABWIBHOM MUpaMHIbl, TEOpeMa O IUIOLIaau

yceuénHoit nupamuabl. [loustue 06 06béme. OObEM MUPaMUIbI, TPUIMBI

1.7

HOI[O6HBI€ TCJIa B ITPOCTPAHCTBC. CooTHOIICHUS MCKAY IUIoMagsiMU HOBCpXHOCTCﬁ,

00BpEMaMU ITOOOHBIX TENI

11 KVIACC

Kon
6

6.1

6.2

IIpoBepsieMblii 3JIeMEHT CO/lepPKAHUS

I'eomerpus

[umaapudeckas TOBEPXHOCTh, 00pa3yonue NWIHHIPUIECKON TOBEPXHOCTH, OCh
HWIMHIPUYECKON TOoBepXHOCTH. LlMmuHAp: OCHOBaHUS W OOKOBas MOBEPXHOCTH,
oOpa3ytomias U oCh, TUIOIaAb OOKOBOW 1 TTOJIHOW TTOBEPXHOCTH

Konundeckast moBepXHOCTh, 00pa3yrolie KOHMYECKO MOBEPXHOCTH, OCh M BEpIIIHHA
KOHMYECKOW TMoBepXxHOCTU. KOHyC: OCHOBaHME W BepIIMHA, OOpa3yromas ¥ OcCh,
MJI0MIa b OOKOBOM M TIOJIHOM TOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yrolue u

BbICOTA, OCHOBAHUA U OokoBas IMOBCPXHOCTH

6.3

6.4

6.5

6.6

Cdepa u map: neHtp, paauyc, AMamMeTp, oAb MoBepxHOCTH cdepbl. BzaumHoe
pacnosnoxeHue cdepbl U MIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIoaib
cdepbl

N300pakeHue Tes BpalieHus Ha MII0CKOCTH. Pa3BépTka mummHapa 1 KoHyca
KoMOuHammu Tenm BpalleHuss ¥ MHOTOTPAaHHHKOB. MHOTOTPAaHHUK, OMUCAHHBIN
okoJ1o cdepsl, chepa, BMCaHHAS] B MHOTOTPAHHUK, FJIA TEJIO BpaIlleHHUS

[Tonstue 06 oO0BEMe. OCHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Tapayuienienunena u ciaenctBust w3 He€. OOBEM IHIMHIpA,

KoHyca. O0bEM 1mapa u miomaab chepsl

6.7

HO,I[06HLIC TCI1a B MMPOCTPAHCTBC. CooTtHomeHHs MCKIY IomaasaMu




MOBEPXHOCTEH, 00BEMAMHU MOTOOHBIX TET

6.8

6.9

6.10

Ceuenust uunuHApa (MapajuieibHO U MEPIEHIUKYISIPHO OCH), CEUEHUs KOHyca

(mapanenbHOE OCHOBAHUIO U MPOXO/SIILEE YePE3 BEPILINHY), CEUECHUS 11apa

Bexktop Ha miockoctd M B mpocTpaHcTBe. ClOXKEHHE M BBIUUTAHUE BEKTOPOB.
YMHO)eHue BeKTopa Ha uucio. Pas3ioxeHune BeKTOpa 1o TPEM HEKOMIUIAHAPHBIM
BekropaMm. IlpaBuno mnapamienenunena. PemeHune 3ajmad, CBA3aHHBIX €

MIPUMEHEHHUEM MTPaBWII JEHUCTBUI ¢ BEKTOpaMHU

[IpssmoyronbHasi cucreMa KOOpAMHAT B MpocTpaHcTBe. KoopauHaTel BekTOpa.
[Ipocreiimne 3amadyn B KOOpAMHATAX. YTod MeXay Bekropamu. CkaispHoe
MPOU3BE/ICHUE BEKTOPOB. BhluucieHue yriioB Mexay NpSIMbIMU U IUIOCKOCTSIMH.

KoopanHaTHO-BEKTOPHBIN METOJ ITPU PELICHUHA FEOMETPUUYECKUX 3a/1a4




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

Kon
NpoBepsieMoro
TpeOoBaHMS

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pPe3y/JbTATAM OCBOEHUS
OCHOBHO# 00pa30BaTe/IbHOI NMPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

BnageHne MeromamMM J0Ka3aTeNbCTB, alTOPUTMaMU pELICHHs 3aady;
yMmeHue (opMynupoBaTh W ONEPUPOBATH MOHATHSMH: OIpENeJICHUE,
aKcuoma, TEeOpeMa, CIEACTBHE, CBOMCTBO, INPU3HAK, JI0Ka3aTeIbCTBO,
paBHOCHIIbHBIC ()OPMYITHPOBKH; IPUMEHSTH UX; YMEHHE (POPMYIHPOBATDH
00paTHOE M NPOTUBOINOJIOKHOE YTBEPXKIECHHUE, MPUBOJIUTH IPUMEPHl U
KOHTPIIPUMEPHI, HCIIOJIb30BATh METOJ| MAaTeMaTU4YEeCKOW WHAYKLUU;
IIPOBOAMTH  JIOKA3aTEIbHBIE PACCY)KIEHUA IIpU DPELIEHUU 3a1ady,
OLICHUBATh  JIOTMYECKYH0  IIPAaBUJIBHOCTb  PACCYKICHUW; YMEHHE
OIEpUPOBATH MOHATUSAMU: MHOXECTBO, IOJMHOYKECTBO, ONEpalvy Haj
MHOKECTBaMHU; YMEHHE MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
annapar [yl OIMCaHUs PealbHbIX IPOLECCOB U SBJICHUI U IIPU PELICHUN
3aJa4, B TOM UYHCJIE€ M3 JAPYruX Y4eOHBIX MPEIMETOB; YMEHHE
OIepUPOBATh NOHATUSAMM: Ipad, CBA3HBINA rpad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3a/aBaTh W ONUCHIBaTh TIpadbl pPa3TUIHBIMUA

crioco0amu; UCIOJIb30BaTh I'padbl IPU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHSAMH: HAaTypaJbHOE YMCIIO, LIEJIOE YHCIIO,
CTENEHb C IIEJIBIM M0Ka3aTeIeM, KOPeHb HaTypalbHON CTETEHHU, CTETIEHb
C palMOHAJIbHBIM  IIOKAa3aTEJIEM, CTENEHb C  JACHCTBUTEIbHBIM
nokasareiaeM, JorapupmM 4YHUCIa, CUHYC, KOCHHYC M  TaHIEHC
IIPOU3BOJBHOTO YHCJIA, OCTAaTOK IO MOIYJI, PAlUMOHAIBHOE YHCIIO,
UppAllMOHATIBHOE  YWCJIO,  MHOXXECTBa  HATypajbHBIX,  LIEJIBIX,
pallMOHAIbHBIX, JEHCTBUTENIBHBIX YHCEN, YMEHHE HCIOJIb30BAThH
IPU3HAKW JI€IMMOCTH, HAaUMEHBIIMNA OOIIMH AETUTeNlb U HauMeHbIlee
o01iee KpaTHOE, aNropuT™ EBKIMIA MpH peleHny 3a/1a4; 3HaKOMCTBO C
pPa3IMYHBIMM ~ MO3UIUOHHBIMM  CHUCTEMAaMM  CUUCJICHHS;  YMEHHE
BBINOJIHATh BBIUMCIIEHUE 3HAUYEHUH M MpeoOpa3oBaHMs BBIPAKEHHUH CO
CTeNeHs MU M JorapudmMamu, npeodpa3oBaHus IpOOHO-pallOHATBHBIX
BBIPQXCHUI; YMEHHME OIEPUPOBATH IMOHATUSAMU: I1OCIENOBATEIbHOCTD,
apudmernyeckas nporpeccus, reoMeTpuyecKas nporpeccus,

OCCKOHEUHO y6BIBaIOH_Ia$I TeOMETpHUYCCKAA mporpeccus; YMCHHC




3aJjaBaTh MOCJIEA0BATEILHOCTH, B TOM YHCIIE C TOMOIIBIO PEKYPPEHTHBIX
dopMyr1; yMEHHE ONEpUpOBaTh MOHATHUSMHU: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOYJIb U apIyMEHT KOMIUIEKCHOTO
yuciaa, ¢opMa 3amuCHd  KOMIUIEKCHBIX 4ucell  (TeoMeTpudeckas,
TPUTrOHOMETpHUUECKass W  anreOpauyeckas); yMeTb IPOU3BOJIUTH
apu(MeTHUeCKue IEHCTBUS C KOMIUIEKCHBIMU YHWCIIaMH; TNPUBOJHUTH
IOPUMEpPbl  UCIHOJb30BAHUS  KOMIUIEKCHBIX  YHCEI;  OINEepUpOBaTh
HNOHATHSMM:  MaTpuma 2x2 u  3x3, onpenenurenb  MaTpULBL,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OITPCACIINTEIIA

YMeHue onepupoBarh IMOHATUSAMU: PalMOHAIbHBIC, UPPALUOHAIBHBIE,
noKa3aTeJbHbIC, CTENEeHHBIC, JOrapu(MHUUYECKHe, TPUTOHOMETPUYECKHE
YPaBHEHHsS U HEPAaBEHCTBA, MX CUCTEMBI; YMEHHE OIIEpUPOBATH
MOHSTUSIMU: TOXAECTBO, TOKJIECTBEHHOE NpeoOpa3oBaHUE, YpPaBHEHHUE,
HEPAaBEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, DPABHOCUJIBHOCTH
YpaBHEHUH, HEpPABEHCTB M CHUCTEM; YMEHHE pellaTh YpaBHEHMS,
HEPABEHCTBA M CHUCTEMBI C IOMOILBIO PA3JIMYHBIX NPUEMOB; pEIIAThH
YpaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBl C IapaMeTpOM; IPUMEHATH
YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI Ul PEIICHHS MAaTEMaTU4YEeCKUX

3a]a4 U 3a]a4 U3 pa3IudHbIX 00JacTell HayKu U pealbHOM JKU3HU

YMeHue onepupoBaTh NOHATHUSAMH: (QYHKIOWSA, YETHOCTh (DYHKIUH,
HEPUOJIMYHOCTh (DYHKIMHM, OrpaHMYEHHOCTh (YHKIUH, MOHOTOHHOCTb
GyHKIMH, 3KCTpeMyM (YHKIMH, HauOOJIblIee U HAaMMEHbIIee 3HAYCHUS
(GYyHKLIMU HA IPOMEXYTKE, HenpepbIBHas (YHKIIMS, aCUMIITOTHI rpaduka
GyHKIMM, TepBasi U BTOpas MPOU3BOJHAsA (DYHKIMHU, TEOMETPUUECKUN U
¢u3nyeckuif CMBICT TPOU3BOJHOM, NepBOOOpa3Has, OIpeaeIEHHBIN
MHTETpall; yMEHHE HAaXOIUTh aCUMNOTOTHI rpaduka (yHKIUH; yMEHUE
BBIUNCIIATh IPOU3BOJHBIE CYMMBI, IIPOU3BENEHHUS, YacTHOIO U
KOMIO3UIMK (YHKIUH, HAXOAUTh YpaBHEHHE KacaTelbHOW K rpauky
(GyHKLINU; yMEHHE HAaXOJUTh MPOU3BOAHBIE 3JEMEHTApHBIX (YHKLUH;
YMEHHME HCMOJIb30BaTh IPOU3BOJIHYIO JI MCCIEAOBAaHUA (YHKIIHM,
HaXOJUTh HaMOOJbIIME M HAUMEHbIIME 3HAUE€HUS (QYHKUUN; CTPOUTH
rpauKd MHOTOWJIEHOB C MCIIOJIb30BAaHUEM ammapara MaTeMaTH4ecKoro
aHaINW3a; NPUMEHATh NPOU3BOAHYIO MU HAXOXKAEHUS HAWIydlIEro
pelieHuss B NMPUKIAIHBIX, B TOM YHCIE COLMAIBHO-JKOHOMUYECKHX H
¢u3nUecKkrx 3a1a4yax; HaXOJUTh IUIOMAAN U 00BEMBI (PUTY C TTOMOIIBIO

HHTErpaga; NpuBOAUTL NPUMEPLI MATEMATHUYCCKOTrO MOACIIMPOBAHUSA C




nomoInbio auddepeHInanTbHbIX YpaBHEHUH

YMeHue omnepupoBaTh TOHATHSAMHU: Tpaduk GyHKIUH, oOpaTHas
GyHKIMSA, KOMIO3UIMS (YHKUUH, TUHEWHas (yHKIWSA, KBaJpaTHYHAS
byHKIHS, paroHanbHas byHKIIHS, CTeIeHHas byHKIIHS,
TPUTOHOMETpHUYECKHEe  (DYHKIMH, O0OpaTHbE TPUTOHOMETPHUECKUE
GyHKUMM, @OKa3aTeiabHas M Jorapudmuyeckas (QYHKLUUU; yMEHUE
CTpOUTh TpadUKU H3yYCHHBIX (YHKUUN, BBINOJIHATH MPeoOpa3zoBaHUs
rpaguKoB (GYHKLUH, UCIIOJIB30BaTh TpaQUKH ISl U3yUEHUs NIPOLIECCOB U
3aBUCUMOCTEH, MPHU PEICHUH 337ay U3 APYIHX Y4eOHBIX MPEIMETOB H
3aJjad U3 pealbHOM JKU3HU; BbIpaXaTb (OPMYIaMu 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; UCIIOJIb30BaTh CBOiicTBa W rpadukm QyHKOMA Uis
pelleHys] ypaBHEeHUH, HEPaBEHCTB U 3a/1au ¢ IapamMeTpaMu; u300paxkaThb
Ha KOOpDAMHATHOM IIOCKOCTM MHOXECTBA PpELICHUN YpPaBHEHHU,

HCPABCHCTB U UX CUCTCM

VYMeHue pemiath TEKCTOBBbIE 33/a4M pa3HbIX TUMOB (B TOM 4YHCIE Ha
IPOLIEHTHI, JOJIM U YacTH, Ha JABM)KEHHE, pabOTy, CTOMMOCTh TOBapOB U
yCIIyT, HAJIOTH, 33/1a4 U3 00JacTy yNpaBJIeHUs JUUHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTABJIATH BBIPAKEHUS, YpaBHEHUS, HEPABEHCTBA U HX
CUCTEMBI 110 YCIOBHUIO 3aa4M, MCCIIEJ0BATb IIOJIYYEHHOE PELICHUE U
OLICHUBATh MPABIONOAOOHOCTh pPE3YJIbTAaTOB; YMEHHE MOJAEIUPOBAThH
pealbHBIE CUTYallUH Ha SI3bIKE MATEMAaTUKH; COCTABJIATH BBIPAKEHHS,
YpPAaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMbl [0 YCIOBHIO 33Ja4H,
UCCIIEN0BATh IIOCTPOEHHBIE MOJCIHM C HCIOJB30BaHUEM armmapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3yabTaT

YMeHue onepupoBaTh MOHATUSAMU: CpeAHEE apupMeTHUECKoe, MeuaHa,
HauOoJplllee M  HaWMEHbIIEe 3HAYEHUs, pa3Max, JUCIepCHus,
CTaH/JapTHOE OTKJIIOHEHHE YMCIOBOIO HabOpa; yMEHHE W3BIIEKaTh,
UHTEPHPETHPOBaTh HH(GOpPMALMIO, TMPEACTaBIEHHYI0 B Talnuuax, Ha
auarpammax, rpaukax, OTpaskarollylo CBOWCTBA peallbHbIX MTPOLIECCOB U
SBJICHUI; IPE/ICTABIIATh HHPOPMALIHIO C TIOMOLIbIO TaOIMIl U TUarpaMM;
HCCJIEIOBaTh CTaTUCTHUYECKHE JaHHbIe, B TOM YHCIIE C IPUMEHEHUEM
rpaduyeckux METOJOB U  JJIEKTPOHHBIX  CPEACTB; rpaduyecku
UCCIIeIOBaTh COBMECTHBIE HAOJIOAEHUS C TOMOUIbIO  JIHarpaMm

paccenBaHMs U JINHEWHON PErpeccuu

VYMeHHe onepupoBaTh NOHATUSAMH: CIYYalHBIA ONBIT M CIIy4ailHOE

CO6LITI/IC, BCPOATHOCTDH CJIy‘-IB.ﬁHOFO CO6LITI/I}I; YMCHHUC BbIYUCIIATH




BEPOSITHOCTh C HCIIOJB30BAaHHEM TpapUUecKUX METOJIIOB; TPUMEHSTH
GOpMyIbI CIIOKEHUS W YMHOXKEHHUS BEPOSTHOCTEH, (GopMyiy IMOIHON
BEpOATHOCTH, hopmyny bepHyiin, koMOnHAaTOpHBIC (GaKThl U (POPMYIIBL;
OIICHUBATh BEPOSITHOCTH pEaTbHBIX COOBITHH; yMEHHE OIEepPUPOBATH
MOHATUSIMH: CIIydaiiHas BEJIMYMHA, pACIPE/ICICHUE BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXKUIAHHWE, IUCIEPCHS M CTAaHJAPTHOE OTKIOHCHHE
CIIy4allHOW  BEJIMYWHBI, (QYHKIUW paclpelesieHus] W IUIOTHOCTH
PaBHOMEPHOTO, TOKa3aTeIbHOTO W HOPMAJBHOTO PAaCHpPECICHHUIA;
YMEHHUE WCIIOJIb30BaTh CBOWMCTBA M3YYCHHBIX pPACHpEIeICHUH IS
pellleHus 3aJa4; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJBIIMX YHCEN,
METO/BI BBHIOOPOYHBIX HCCIICAOBAaHUI, YMEHUE IPHBOIAUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBIIMX YHCET B MPHUPOJHBIX W OOIIECTBEHHBIX
SIBJICHHSIX; YMCHUE OTNICPUPOBATh MOHATHIMH: COYCTAaHHUE, IIEPECTAHOBKA,
YUCJIO COYETAHWW, YMUCIO IEepecTaHOBOK; OuHOM HproTOHA; yMeHue
NPUMEHSITh KOMOMHATOPHBIE PAKThl M PACCYXKICHHUSI IS PEIICHHS 3a]1a4;
OIICHHBATH BEPOSITHOCTH peaTbHBIX COOBITHIA; COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘IGHHBIfI pe3yibTar

YMeHHe omepupoBaTh IMOHATHUSAMHU: TOYKa, NpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA YIJA, IUIOCKUH yroi,
NBYTPaHHBIA yroyl, TPEXTPaHHBIA YTOJ, CKpEUIMBAIOIINECS TMpsMBbIE,
[apaJuIeIbHOCTh U NMEPHEHIUKYISPHOCTD MPSAMBIX U IUIOCKOCTEW, yroi
MEXY NPSMBIMH, YTOJI MEXAY NPSAMON M IUIOCKOCTBIO, YTOJI MEXAY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU 0 MJIOCKOCTH, PACCTOSHUE MEXAY
IPSIMBIMU, PACCTOSTHUE MEXY IUIOCKOCTSIMHM; YMEHHE MCIIOIb30BaTh IpU
pelIeHnn 3a1a4 U3ydeHHble (AaKThl U TEOPEMbI IUNIAHUMETPUU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYXKAIOWIEr0 MHpa;  CTPOUTH
MaTeMaTUYeCKUe MOJENH C IOMOIIBI0O T'€OMETPUUECKUX MOHATUH H

BCJIMYHMH, peIIaTh CBA3AHHLIC C HUMU MIPAKTUYCCKUC 3aa9U

10

YMeHue onepupoBaTh MOHATUSAMU: TUIOHIAAb (GUTYpBI, 00BEM (UTYDHI,
MHOTI'OIrpaHHUK, HpaBI/IJ'H)HI)II\/'I MHOTI'OrpaHHUK, CCUCHUC MHOI'OIpaHHHKA,
KyO, Tapajuienenunen, mNpu3Ma, NUpaMuaa, (Gurypa U TOBEPXHOCTH
BpaleHus1, MWINHIP, KOHYC, map, chepa, miomanas cepsl, IIIONIaab
MOBEPXHOCTH THUPAMUIBI, TPU3MBI, KOHYyCa, IWIMHApA, 00BEM KyOa,
IpAMOYTOJIBHOI'O IMapaJuiCCinuineaa, nupaMuabl, HIpPU3Mbl, LOUIAHOpPA,
KOHYyca, I1apa, pa3BEPTKa MOBEPXHOCTU, CEUCHHUs KOHyca W IWIMHIPA,

napajjiCJIbHbIE OCH HWJIHW OCHOBAHWIO, CCUCHHUC I0apa, IIJIOCKOCTb,




Kacaromasicss cdepbl, LUIMHApPA, KOHYCa; YMEHHE CTPOUTH CEUYECHUE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYpHl U MOBEPXHOCTHU
BpalICHUs, UX CEUYECHHUS], B TOM YHUCJIE C TOMOILBIO AIEKTPOHHBIX CPEJICTB;
YMEHHUE MPUMEHSTH CBOMCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSATEIBHO
dbopMynupoBaTh ONpeesieHns U3y4aeMbIX (DUTYyp, BBIIBUTATh THUIIOTE3bI
0 CBOMCTBaxX W NMpH3HAKaX F€OMETPUYECKUX (UTYp, 0OOCHOBBIBATH WU
OmpoBepraTh HX; YyMEHHE MPOBOAUTH Kiaccudukanuioo ¢Guryp Imo
Pa3NIMYHBIM TPU3HAKAM, BBIIIOJIHATH HEOOXOIUMBIE JONOJHHUTEIbHbIC

IMOCTPOCHUA

11

12

13

YMeHue OnepupoBaTh TOHSATHSIMH: JBMDKEHHE B IPOCTPAHCTBE,
napajuIeIbHBIA TIEPEHOC, CHMMETPUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue TMOA00Ms, MOAOOHBIE (UTYPHI; YMEHHE
pacro3HaBaTh paBHBIC W TOJOOHBIE (PUTYpPHI, B TOM YHCJIEC B MPUPOJE,
UCKYCCTBE, apXUTEKTYpEe; HCIIOJIb30BaTh TI'€OMETPUYCCKHE OTHOIICHHS
IpH PEIICHUH 3a7ad; HaXOJUTh T€OMETPHUYCCKHE BEITUYHHBI (IIMHA,
yroj, IUIOIMAAb, OOBEM) MPHU pPEUICHHM 3a1a4 W3 APYTrUX Y4eOHBIX
MIPEIMETOB M M3 PEATHHOHN JKU3HH; YMEHUE BBIYUCIATH TCOMETPHUCCKUE
BEJIMYMHBI (JJIMHA, YTOJI, IUIOMmA/b, OOBEM, IUIOMIAJb TOBEPXHOCTH),
UCIIONIB3YSl M3Y4YeHHBIC (DOPMYIIBI M METONBI, B TOM YHCIE: TUIOMIAIb
MOBEPXHOCTU MUPAMHUIbI, TIPU3MbI, KOHYCA, MWIMHAPA, TUIOMAAb CHEpBL;
00BEM KyDOa, MPSIMOYTOJBHOTO MapaljiesieluIea, MUPaMHUIbl, TPU3MBI,
WIMHApPA, KOHYyca, IIapa; yMEHUE HaxOJUTh OTHOIIEHHEe O0O0BEMOB

10JI00HBIX QUryp

VYmenune ONCpHUPOBATH NOHATUAMU: MIPAMOYT'OJIbHAA CUCTEMAa KOOPAUHAT,
BEKTOp, KOOPJIWHATHI TOYKU, KOOPIUHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpAa HAa YHCIIO, Pa3jOKEHUE BEKTOpa 1o Oasucy,
CKaISIPHOE TIPOM3BE/ICHUE, BEKTOPHOE MPOM3BEACHUE, Yrol MEKIY
BCKTOpaMH; YMCHHEC HCII0JIb30BAaTh BeKTOpHBII\/JI u KOOp)IPIHaTHI)Iﬁ METO
JUIS pEIIeHWs TEOMETPUYCCKMX 3ajJad W 3ajad JAPYruX Y4eOHBIX

IIPEAMETOB

YMenue BbIOMpaTh MNOAXOMALIMM METOJ UId pelIeHHs 3ajauu;
[IOHUMAaHUE 3HAYMMOCTH MAaTEMaTUKU B U3YYCHUU IMPUPOAHBIX H
OOIIECTBEHHBIX MPOLECCOB M  SBJICHHWH; YyMEHHE pAacCHO3HaBATh
MIPOSIBJICHUE 3aKOHOB MAaTEMaTUKM B HCKYCCTBE, YMEHHE IPUBOJWTH
IIpUMEPBl  MaTEMaTUYECKUX OTKPBITUA POCCUMCKOM U  MHUPOBOM

MaTEeMaTU4YeCKON HayKu




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D
ITO MATEMATUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Kon
1 Yucna v BBIYKCICHUS
11 Harypanbnsie u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCEI
19 Panuonanbnple unciaa. OOBIKHOBEHHbIE U JAECATHYHBIE JpoOH, IPOLIEHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HaTypalbHOH creneHu. JleiicTBusa ¢ apudmeTnyecKuMu
' KOpPHSIMU HaTypaJIbHOW CTETIEHU
14 Crenenb ¢ 1iensIM nokaszareneM. CTeneHb ¢ paluoHaIbHBIM MoKazareseM. CBoiicTBa
' CTETICHU
. CuHyc, KOCHMHYC W TaHT€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIC JOrapu(MbI
JeiictBuTenpHble 4yncia. ApupMeTHYECKHEe ONepauu ¢ JeHCTBUTENIbHBIMU
1.7 yrcnamu. [IpubmmkEéHHBIE BRIYMCIICHUS, TPABUIIA OKPYTJICHUS, IPUKUIKA M OIICHKA
pe3ysbTara BBIYMCICHUN
1.8 [IpeoOpa3oBanme BEIpAKESHUH
1.9 KommnekcHeie uncna
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 Hensle 1 1poOHO-palioHaIbHbIE YPaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 TpuroHomerpuieckue ypaBHeHUs
2.4 [Toka3zarenbHble U TorapupMUUECKre ypaBHEHUS
2.5 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 WppannonanbHble HepaBEeHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapupMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucreMbl U COBOKYITHOCTH YpaBHEHU U HEPABEHCTB
2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Matpuia cuctembl TMHEWHBIX ypaBHEeHUN. OnpeaenuTenb MaTpUIIbl
3 OyHKIMH U TpaduKu




OyHKU, crnocoObl 3amanus QyHkiuu. ['paduk (yakmuu. B3zaunmao oOpaTHBIC

3 ¢yukunu. YétHele 1 HeuéTHbIe pyHKuuu. [lepuognueckue GpyHKIHI
OO6nactp ompeneneHUss W MHOXKECTBO 3HaueHW QyHkiun. Hymum ¢ysknum.
32 [TpomexxyTkn  3HaKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (YHKLHUU.
' Makcumymbl 1 MHHUMYMBI ¢GyHKkuud. Hambonblnee W HauMeHbllee 3HAYCHUE
(GYHKLNHU HAa IPOMEXYTKE
33 CrenenHas (yHKUMS C HaTypaJbHbIM M IedbIM Ioka3areneMm. E€ cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U TpaduKu
3.5 [oxa3zaTtenpHas u norapudmudeckas GyHKIIMH, UX CBOWCTBA U TpapUKU
36 Touku paspeiBa. AcumntoTsl TpadukoB ¢yHkiuil. CBoiicTBa  (yHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CLIOCOOBI 3aJaHUs TOCIEI0BATENLHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas nporpeccuu. @opmysa CI0KHBIX IPOIIEHTOB
4 Hauana matemaTunyeckoro aHanusa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE SIeMEHTAPHBIX (DYHKITHNA
[TpumeHeHHe NPOU3BOAHON K MCCIEIOBAHUIO (QYHKUMH Ha MOHOTOHHOCTh U
4.2 OKCTpeMyMbl. HaxosxaeHne HauOONbIIero U HauMEHbBIIET0 3HaYeHUs (YHKIUU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoecTBO, onepalnuy Hajl MHOKecTBaMu. J[narpaMMel Disiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u NOBEpXHOCTH BPALICHUS
7.5 KoopaunaTsl 1 BEKTOPBI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» MaremaTuka: anredpa 1 Hadajaa MaTeMaTHIeCKOTO aHaJIN3a, TEOMETPHSL.
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