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MNOACHUTEJIBHASA 3AIINCKA

Pabouass mporpamma ydeOHOro kypca «l'eomerpusi» 0a30BOro ypoBHS MJis
obyuarommmxcst 10 —11 kmaccoB paspaborana Ha ocHoBe DenepanbHOro
TOCYJapCTBEHHOTO 00pa30BaTEILHOTO CTaHIAApTa CPEIHEro OOIIero 0Opa3oBaHMs, C
y4ETOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHMIA, MPEABSIBISIEMBIX K MATEMATHIECKOMY
o0pa30BaHUI0, U TPAIULUNA POCCUKCKOrO 0Opa3oBaHus. Peanuzainus mporpammbl
oOecrieynBaeT OBJIAJICHUE KIIOUEBHIMU KOMIIETCHUIUSIMH, COCTABJISIONIMMUA OCHOBY
JUTSL CAaMOPa3BUTHSL U HEMPEPHIBHOTO 00pa30BaHus, 1IEJIOCTHOCTh OOIIEKYJIBTYPHOTO,
JUYHOCTHOTO M TIO3HABATEIHLHOTO PAa3BUTHS JTUIHOCTH O0YJAFOIITIXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca T€OMETpUM Ha YpPOBHE CPEIHEro OOIIero
oOpa3oBaHMsi OOYCJIOBJIIEHAa TMPAKTUYECKOM 3HAYMMOCTBIO METANPEIMETHBIX U
OPEIMETHBIX PE3YyJbTaTOB OOY4YEHHMs]I T€OMETPUU B HAIPABICHUU JMYHOCTHOIO
pa3BUTHs OOywaromuxcsi, (popmMupoBaHus (QPYHKIUOHAIBHOM MaTeMaTHYECKOM
IPaMOTHOCTH, M3yYEHHUs IPYTUX y4eOHBbIX TUCUUIUIMH. PazBuThe y oOyuarommxcs
IIPaBUIBHBIX NPEACTABIECHUA O CYIIHOCTH M IPOUCXOXKIACHUM TE€OMETPUYECKUX
abcTpakuuii, COOTHOUIEHMHM pEaJbHOIO U HJCAIbHOTO, XapaKTepe OTPaKEeHUs
MaTeMaTUYECKOW HayKOU SIBJIEHUHN U NIPOLIECCOB PEAIBHOTO MUPA, MECTE TEOMETPHH B
CUCTEME HAyK M POJU MAaTEMaTUYECKOrO MOJAEIUPOBAHUS B HAYYHOM MO3HAHUHU U B
IIPaKTUKE CHOCOOCTBYET (POPMUPOBAHUIO HAYYHOIO MHPOBO33PEHMS Y4alUXcs, a
TaK)K€ KaueCTB MBILIUICHUS, HEOOXOAUMBIX JJIs a/lallTallii B COBPEMEHHOM OOIIECTBeE.

['eomeTpus sBAsSeTCS OAHMM U3 0a30BBIX MPEIMETOB HA YpPOBHE CPEIHETO
oO1iero oopa3zoBaHus, Tak Kak 00ecreynBaeT BO3MOKHOCTb U3YUEHUS KaK JUCLMILINH
€CTECTBEHHO-HAYYHO!N HAIPABJICHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIIIEHHE, (QOPMUPYEMOE TMpPU H3YYEHHH OO0YyYarOUMMHUCS
MNOHATUHHBIX OCHOB F€OMETPHUH U TOCTPOEHUU LIETIOYKHU JIOTHYECKUX YTBEPKIACHUM B
X0JI€ peUIEHUs] FTEOMETPUYECKHX 3a/1a4, YMEHNE BBIIBUTaTh U OIIPOBEPraTh TMIIOTE3bI
HEIMOCPEICTBEHHO UCIOJIb3YIOTCS MPHU PEIICHUH 3a/1a4 €CTECTBEHHO-HAYYHOTO 1UKJIa,
B YAaCTHOCTHU U3 Kypca (PU3UKH.

YMeHHe OpUEeHTHPOBATHCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX
o0nacTax JAesaTenbHOCTH dYenoBeka. OpHeHTauus 4YeloBeKa BO BpPEMEHH U
IPOCTPAHCTBE — HEOOXOAUMOE YCIOBUE €r0 COLUAIBHOTO ObITHS, (hOpMa OTpaKeHUs
OKpY>KaIOIlIEr0 MUpa, YCIOBUE YCIEIIHOIO MO3HAHUS U aKTUBHOTO IpeoOpa3oBaHuUs
NeicTBUTENBbHOCTH. OnepupoBaHUE NPOCTPAHCTBEHHBIMU 00pazaMu OOBEAUHSET
pasHple BHAbI Y4YeOHOW U TpPYAOBOM JAESITENBbHOCTH, SIBISETCS OJHUM U3
npo(hecCHOHANBFHO BaXXHBIX KAueCTB, MOATOMY aKTyallbHa 3afada (OPMUpPOBAHUS Y
o0yyarolmuxcs MNPOCTPAHCTBEHHOTO MBIIUIEHUS KaK pPa3sHOBUIHOCTU OOpa3HOIo



MBIIJICHASI — CYIIECTBEHHOTO KOMIIOHEHTa B TIOATOTOBKE K MPAKTHYECKOU
JESATEILHOCTH 110 MHOTUM HaITPaBJICHUSIM.

[lenb ocBoeHUs porpaMMel yueOHOTO Kypca «I'eomeTpus» Ha 6a30BOM ypOBHE
oOyueHuss — o0OImeo0pazoBaTeIbHOE U OOILICKYJBTYPHOE Pa3BUTHE OOYYaIOIIMXCS
yepe3  o0ecrieyeHue  BO3MOXHOCTH  MPUOOpPETEHHUS W HUCIOJIb30BaHUSA
CUCTEMATHYCCKUX TE€OMETPUICCKUX 3HAHWUU U JEHCTBUMN, CTICIIM(DUIHBIX TEOMETPHH,
BO3MOXKHOCTH YCIICITHOTO MPOAODKEHHs O00pa30BaHMA IO CIEHHUATBHOCTAM, HE
CBSI3aHHBIM C MPUKIIAHBIM HUCIIOJIB30BAHUEM T'€OMETPHH.

[Iporpamma 10 TreoMeTpuu Ha 0a30BOM YpOBHE TNIpelHa3HAdYeHa JJis
0Oy4Jaronuxcsi CPeHEN MIKOJIbI, HE UCTIBITHIBABIINX 3HAYUTENIbHBIX 3aTPyIHEHUNA Ha
YPOBHE OCHOBHOTO 00111eT0 00pa3zoBaHus. Takum 00pa3om, oOyuaroniuecs Ha 0a30BOM
yYpOBHE JOJKHBI OCBOWUTH OOIIME MaTEeMaTHYEeCKHE YMEHHUsS, CBSA3aHHBIE CO
celMPUKON reoMeTpur M HEOoOXOJUMBbIE NJIsl KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 31010, OHM UMEIOT BO3MOKHOCTh U3YUUTh T€OMETPHIO OoJiee TiIy0oKo, ecu B
JTaTbHEHIIEM BO3HHKHET HEOOXOJUMOCTh B TCOMETPUUYCCKUX 3HAHUSAX B
po¢eCCUOHATIBHON JIEATEIIbHOCTH.

JlocTikeHHe 1elld  OCBOEHHUS MPOTrpaMMbl  OOECIIEUMBAETCS  PEIICHUEM
COOTBETCTBYIOIIHMX 33ja4. [[puopuTeTHRIMU 33/1ayaMu OCBOCHHUSI Kypca «I eoMeTpum»
Ha 6a30BoM ypoBHe B 10—11 kaccax sSBISrOTCS:

e (opmMupoBaHHUE MPEACTABICHUS O TEOMETPHH KaK YaCTH MUPOBOW KYJIBTYPBI

¥ 0CO3HAHUE €€ B3aMMOCBSI3U C OKPY KAIOLTUM MHUPOM;

e (opmMupoBaHUE IPENCTABICHUS O MHOTOTPAaHHUKAX U TeJlaX BpaIleHHs KaK O
BOKHEUIITUX MAaTEMATUYECKUX MOJIEIISIX, TIO3BOJIAIOIINX OMUCHIBATh U U3Y4YaTh
pa3HbIe SBICHUS OKPYKAIOIIETO MUPA;

e (hopMHpOBaHHE YMEHHUS paclo3HaBaTh HA YEPTEkKaxX, MOJCIAX U B PEalbHOM
MHPE MHOTOTPAaHHUKH M TeJla BPAIICHHUSI,

e OBJAJCHUE METOJAMU PEIICHUS 3a/Jady Ha TMOCTPOEHUS Ha HU300paKCHHUSX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (QopMupoBaHMe yMEHHS ONCPHPOBATH OCHOBHBIMH  TOHATHSAMH O
MHOTOTPaHHHUKAX M TeJaX BPAIICHUS U UX OCHOBHBIMHU CBONCTBAMHU;

e OBJIAJICHUE ANTOPUTMAMHU PEIICHUS OCHOBHBIX THUIIOB 3aja4; (hOpMHUPOBAHHE
YMEHUS TPOBOJUTH HECJIOXKHBIE OKA3aTENbHBIE PACCYXKICHHUS B XOJE
pEIICHHS CTEPEOMETPUUECKHUX 3a/1a4 U 33724 C IPAKTUIECKUM COJICPKAHUEM;

e pa3BUTHE MHTEJUICKTYAIbHBIX W TBOPYECKHX CIOCOOHOCTEH 00ydarommxcs,
MO3HABATEJIbHON AKTUBHOCTH, HCCIEIOBATEIIbCKUX YMEHUM, KPUTHUYHOCTHU
MBIILICHUS;

e (opmupoBanue (PyHKIIMOHATEHONH TPAMOTHOCTH, PEICBAHTHOW T'€OMETPHUU:
yMEHHUE PACIIO3HABATh MPOSBICHUS T€OMETPUUYCCKUX TMOHATHHA, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHbIX >KMU3HEHHBIX CHUTYalUsIX U TPU U3YYECHUU



OpYruX  Y4yeOHBIX  IpPEAMETOB,  MPOSBIEHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (POPMYIUPOBATh MX Ha SI3BIKE T€OMETPUM M CO3/1aBaTh
F€OMETPUYECKUE MOJIENIN, IPUMEHATh OCBOCHHBINM IT'€OMETPUUYECKUM aIlapar
JUISl PELICHHsS] TMPAKTUKO-OPUEHTUPOBAHHBIX 337a4, HMHTEPIPETUPOBATH U
OLICHUBATH MOJIYYEHHBIE PE3YJIbTATHI.

OTIMYNATENHEHON OCOOEHHOCTBIO MPOrpamMMbl SBIISIETCS BKJIIOYEHUE B KypC
CTEPEOMETPUM B HAYAJIE €0 M3YUYEHHUs 3a]ay, PEIIAEMbIX HA YPOBHE MHTYUTHUBHOIO
MO3HAHUSA, U ONpeAeNEHHBIM 00pa3oM OpraHu3oBaHHash paboTa HaJ HUMH, YTO
CIIOCOOCTBYIOT ~ Pa3BUTHUIO  JIOTMUECKOTO U MPOCTPAHCTBEHHOI'O  MBIIUICHUS,
CTUMYJIUPYET MPOTEKAaHWE MHTYMTHBHBIX IIPOLIECCOB, MOTUBUPYET K JNaJIbHEHIIEMY
W3YUYCHHIO IIPEAMETA.

[IpeanouTeHue OTHAETCA HAIIIAIHO-KOHCTPYKTUBHOMY METOAY OOy4Ye€HHs, TO
€CTh TEOPETUYECKHUE 3HAHUA HMMEIOT B CBOEW OCHOBE YYBCTBEHHOCTb MPEIMETHO-
IIPAaKTUYECKOM JEeATENbHOCTH. Pa3BUTHE IPOCTPAHCTBEHHBIX NPEACTABICHUN Y
y4almxcs B Kypce CTEPEOMETPHUM MPOBOJUTCA 3a CUET PELICHU 3a7a4 HA CO3IAHUE
INPOCTPAHCTBEHHBIX O0pa30B M 3ajJady Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3anue oopasa MpoOBOJAUTCS C OIIOPOU HA HATJISIIHOCTh, 4 ONEPUPOBAHUE
00pa3oM — B YCIOBHSIX OTBJICUEHMsI OT HAIJIITHOCTH, MBICIEHHOTO M3MEHEHUS €ro
VCXOIHOTO COJIEPIKAHMUS.

OcHoBHBIE conepxarenpHble TUHUM Kypca «l'eomerpum» B 10-11 kmaccax:
«Mmnororpanaukn», «lIpsmple U MIIOCKOCTH B MPOCTPaHCTBE», «Tena BpaleHUs»,
«BeKTOpbl U KOOPAMHATBHI B IPOCTpaHCTBE». DOPMHUPOBAHHUE JIOTUYECKUX YMEHUU
pacnpezensercss He TOJbKO MO COAEPKATEeIbHBIM JTUHUSAM, HO U 1O ToAaM 00y4eHHUs
Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOUIEE MPEIAMETHBIM pe3yJbTaTaM
OCBOCHMsSI paboyell mporpamMMmbl, pacnpeleia€HHbIM 10 TojJaM OO0ydYeHws,
CTPYKTYpUPOBAHO TaKUM 00pa3oM, YTOOBI OBJIa/I€HNE F€OMETPUUECKUMHU MOHSATUSIMU
Y HaBBIKAMH OCYIIECTBIISJIOCH MOCIEA0BATEIBHO U MOCTYIATENBHO, C COOIIOACHUEM
MPUHIMIA PEEMCTBEHHOCTH, YTOObI HOBbIE€ 3HAHUS BKJIIOYAIMCH B OOUIYI0 CUCTEMY
reOMETPUYECKUX MPEACTABICHUIN 00yUaromuxcs, pacupsis u yriayonss e€, oopasys
IIPOYHBIE MHOKECTBEHHBIE CBA3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenue reomerpuun oTBoAMTCs 2 4aca B Hexemro B 10 kimacce u 1 vac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydenus - 102 y4eOHbIX daca.



COIAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUA  CTepeoMeTpuu. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHUE MpsSMBIX B IPOCTPAHCTBE: NEPECEKAIOIIUECH,
MapajyieIbHbIE M CKpeluBarommecs npsMbele. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MapaJlyIeNbHbIE INIOCKOCTH; CBOMCTBA MapaJuIeIbHBIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (UTYPHI HAa TJIOCKOCTU: TETPadp,
KyO, mapasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[lepnieHAUKYISAPHOCTD NPSIMOU U IUIOCKOCTU: NEPIECHANKYJIISIPHBIEC MPSIMBIC B
MPOCTPAHCTBE, TMPSAMBIE MapajuiCbHBIE W TEPINECHAUKYJIAPHbIE K TUIOCKOCTH,
MPU3HAK MEPHEHIUKYISPHOCTH TMPAMOM M IUIOCKOCTH, TEOopemMa O NpsMOi
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIOJ MEXAY MPAMON U
IUIOCKOCTBIO;  JBYTPAaHHBIM  YroJ, JIMHEWHBIM yroJl JIBYTPAHHOIO  yIJia.
[lepnieHaAUKYISP U HAKJIOHHBIE: PACCTOSIHUE OT TOUKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT MPSAMOM JI0 TJIOCKOCTH, MTPOEKIIMS (PUTYPHI HA TIIOCKOCTh. [leprneHaAnKyAIpHOCTh
IJIOCKOCTEN: TPU3HAK MEPIEHANKYISPHOCTH ABYX IUIOCKOCTEW. Teopema o Tpéx
MEPIICHAUKYJISIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuka. [Ipu3ma: N-yromapHas
NpU3Ma; IpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasi U
MOJIHAs MTOBEPXHOCTh MIPU3MBL. [Tapannenenunen, MPSMOYTOJIbHBIN
napajiesienune]; U ero cpoucrtsa. [lupamupma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHE MUPaMUIbl; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIBI;, PABUIIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TpuU3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
MpaBUIbHAS THUPAMUJA; NPaBWIbHAA TPEYTOJbHAsA NUPAMHUIA W TPABUIIbHBIN
terpa’dp; KkyO. IlpencraBieHne o TpaBUIBLHBIX MHOTOTPAHHHKAX: OKTadIp,
noaekadIip U ukocadap. CeueHus Npu3Mbl M TUPaMUIbI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHS OTHOCUTEIBHO TOYKH, IMPAMOW,
MJIOCKOCTU. DJE€MEHTH CHMMETPUH B MUPAMUIAX, MapaJlIeIenuIie1ax, MPaBHUIbHBIX
MHOTOIPaHHUKAX.



Brruucienre dJ1€MEHTOB MHOTOTPAHHUKOB: pEOpa, IUAroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Mel. [Lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH TMPABWIBHOW MHUPAMUJBI, TEOpEeMa O
mIomaau yceu€Hnoi nupamuapl. [lonstue 06 00béMe. OOBEM MUpaMUIbI, TPU3MBI.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00hEMaMU TTOT0OHBIX TEJL.

11 KIIACC

Tena Bpamenust

[unmuaapuyeckast MTOBEPXHOCT, oOpa3ytoiue UUJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [lUmuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ylollas M OCh; IUIOMIaJAb OOKOBOM M TOJHOM
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yroliue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH rmoBepxHocTU. KoHyc: ocHOBaHue U BepIiinHa, oOpasyromas
Y OCb; TIJIOIIA/1b OOKOBOM U MOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yrolue
Y BBICOTA; OCHOBAaHMS U OOKOBas IOBEPXHOCTb.

Chepa u map: 1eHTp, paauyc, IAUAMETp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3auMHuoe pacrnionoxenue chepsl U TUIOCKOCTH; KacaTelbHas IJIOCKOCTh K cdepe;
TI01IA b ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka LMIIMHIpa U KOHYCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTpaHHUKOB. MHOTOIpaHHHK, ONTUCAHHBIH
okoJi0 cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK, UJIH TEJIO BPAILICHHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
IPsIMOYTOJIBHOTO TMapajuiesienunena v ciaeactBus u3 He€. OO0bEM UMIMHIpA,
KoHyca. O0BEM I1apa U TI0IaAb Chephl.

[TomoOubie Tenma B mpocTpaHcTBE. COOTHONIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00hEMaMU TTOI0OHBIX TEJI.

Ceuenus IIMHAPA (TapaJUIETbHO U MEPIICHIUKYISIPHO OCH), CEYEHHUS KOHYCa
(mapasnienbHOE OCHOBAHUIO U MIPOXOJIAIIEE Yepe3 BEPILMHY ), CEUECHHUS 1I1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEeHHE BEKTOpa Ha yucio. PaznokeHue BekTopa 1no TpéM HEKOMILIAaHAPHBIM
BekTopaM. IIpaBuno mnapamwtenenunena. PemieHne 3amad, CBA3aHHBIX C
NpUMEHEHUEM TMpaBWJl JACUCTBUN ¢ BekTopamu. lIpsMoyrosibHas cucTema
KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. Ilpocreiimiue 3agaun B
KOOpJIMHATax. YToa Mexay BekTopaMu. CKajasipHOE NPOU3BEIECHHE BEKTOPOB.



Brruncienne yrioB Mexy NMPsSMBIMHU U IDIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MPOrpaMMbl yd4eOHOTOo TMpeaMmeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTeMaTUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHHM,
IpoLenyp TpaxIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI W Tp.), yYMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHH C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IIaTpuoTHYeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUUHOCTU, YBAKECHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTHX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMHUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIITUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTUXKEHUN HAYKU U JICSATEIbHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OyAYIIETO.

JcTeTHYECKOoe BOCIMTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYash ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEIICHUH, PACCYKICHUI; BOCHIPUUMYHUBOCTHIO
K MaTEMaTUYECKUM aCleKTaM Pa3IM4YHbIX BUJIOB UCKYCCTBA.

du3znyeckoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
MHTEpecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U
OTZIbIXa, peryJisgpHas (pu3nyeckasi akTUBHOCTh); PU3MUECKOTO COBEPIIICHCTBOBAHMS,
P 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IICHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEPIIATh OCO3HAHHBIA BBHIOOP
Oynymeri mnpodeccnrn W peamu30BBIBaTh COOCTBEHHBIC >KH3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO U  CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U



caM000pa30BaHUI0 HAa TMPOTSHKEHUU BCEU JXU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUN MPAKTUYECKHUX 33/1a4 MAaTEMAaTHICCKON HAPaBICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO DKOJOTHYCCKON KYJIbTYphl, IOHUMAHHEM BIIASHHS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
Cpembl, OCO3HaHWEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTalell Ha TMPUMEHEHHE MAaTeMaTHYCCKUX 3HAHWHM IJIs PEIIeHUs 3a1ad B
00J1aCTH OKPYIKAFOIICH CPE/Ibl, ITITAHUPOBAHUS ITOCTYIKOB M OIICHKH X BO3MOXKHBIX
MIOCJICJICTBUM JUTSI OKPYKAIOIICH CPeIbl.

IleHHOCTH HAYYHOTO TO3HAHUS:

c(hOpPMHPOBAHHOCTHI0O MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKM W  OOIICCTBEHHON TMPaKTUKH, IMOHUMaHHUEM
MaTeMaTHYECKOM HayKd Kak c(]epbl 4YeIoBEUeCKOW MJesATEeNbHOCTH, 3TaroB €&
pa3BUTHUS M 3HAYMMOCTH JUISI PAa3BUTHS IUBUIM3ALMH; OBJAJCHUEM SI3BIKOM
MaTeMaTHKH W MaTEeMaTHYeCKOHW KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHIUBUTyJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIle Pe3yJIbTaThl OCBOCHUS IMPOTPaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTePU3yITCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCTNEUIMU.

1)  Vuusepcanvomvie  nozmasamenvhvle — Oelicmeus, — 0becneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarouwuxcs (oceoeHue
Memoo08  NO3HAHUSL  OKpYJcalowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble Jiornueckue aeicTBUA:

e BBIABIISTh U XapaKTEPU30BaATh CYIIECTBEHHbIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY MOHATUAMH, (HOPMYIHUPOBATH
OTpENCICHUS  TOHATUH; YCTAHABIIMBAaTh CYIICCTBCHHBIA  NpPH3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymHpoBaTH W MPeOOPa30BHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE,;
YCJIOBHBIE;

e BBIBISATHL  MaTeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;
npeaiaraTh KpUTEPUU JIJISl BBISIBICHUS 3aKOHOMEPHOCTEHN U IPOTUBOPEYUHIA,



e Jl€JaTh BBIBOJBI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPXKJICHUM (MPsSMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIUIO,
NPUBOAUTH MPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBOJIBL

e BbBIOMpaTh cmoco0 pemieHUs y4yeOHOM 3ahauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASINIMA C Y4ETOM
CaMOCTOATENbHO BBIJIETICHHBIX KPUTEPUEB).

ba3oBble uccienoBarejbcKue JeHCTBUA:

e HCIIOJb30BATh BOMPOCHI KaK MCCIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
(bopMynIupoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTUBOpEUYUE, MpoOIemMy,
yCTaHABIMBAaTh  HCKOMOE€ M  JlaHHO€, (OpPMHUPOBATH  TUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOSITEJIBHO CIUIAaHUPOBAaHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
OOBEKTa, SABJICHMS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BbEKTaMHU, SIBICHUSIMU, IPOIIECCAMU;

e CaMOCTOSITEJILHO (hOPMYTUPOBATH OOOOIIIEHUSI M BBIBOJBI TIO pe3yjIbTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000O0IIECHUIA;

e IIPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCJIOBHSIX.

Pabora c nunpopmanueii:

e BBIABIATH AePUIUTHI HHOOPMAITUH, TaHHBIX, HEOOXOIUMBIX IS OTBETA Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

e BbIOMpaTh UWH(OpPMAIMIO U3  HCTOYHWUKOB  PA3JIMYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

e CTPYKTYypUpOBaTh MHGOPMAIIHIO, IPEICTABIATh €€ B pa3IMUHbIX (opmax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uH(bOopMaIuu 1o CaMOCTOSTEJIEHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  OcliCmeus, 0becnedusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

OO0menne:

e BOCHPUHUMATH U (POPMYIHPOBATH CYKIECHUS B COOTBETCTBHUH C YCIOBUSIMH
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOJy PEIICHHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYEHHBIN pPe3yJIbTaT;

B X0JI¢ 0OCY>KJICHHS 3a]]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOU TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXIECHUS C CYXIACHUAMH JpPYTrUX
YYaCTHUKOB JHAaiiora, OOHapyXUBaTh Pa3IU4Me U CXOJCTBO IMO3UIIUH; B
KOPPEKTHOI opme PopMyTupOBaTh Pa3HOTIACHS, CBOH BO3PAKCHHUS,
NPEACTABIATh  PE3yJbTAaThl  pEIICHHS  3aJadyd,  OKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYTUICHHUS
C y4€TOM 3aj1a4 Mpe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH.

CorpyaHu4ecTsBo:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMAHHOW U MHIUBU Iy aTbHON
paboThl MpHU pelieHuU Y4YeOHBIX 3ajlay; MPUHHUMATH I€Jdb COBMECTHOMN
NESATEeIbHOCTH, IUJIAHUPOBATh  OPraHU3alldi0  COBMECTHOM  paboTHI,
pacmpenenarh BUAbl padOT, JOrOBApUBATHCA, OOCYKIaTh IMpoOIlEecC U
pe3yJbTaT paboThl; 0000IIaTF MHEHHS] HECKOJIBKUX JIFOCH;

y4acTBOBATh B IPYMIOBBIX (popMax paboThl (00CYkIeHMs, OOMEH MHEHUM,
«MO3TOBBIE IITYPMbD» W WHBIC), BBINOJHATH CBOIO 4YacTh paOOThl U
KOOPJIMHUPOBATH CBOM JICHCTBHUS C APYTUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOETO BKJaJa B OOIMMH MPOAYKT MO KPUTEPHUSIM,
c(hopMyJIMPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBUS.

3) Yuusepcanvuvie pecyiamuesnsie oeticmasus, obecneuusarom popmuposamue
CMBICTI08bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS TUUHOCTIU.
Camoopranusamnus:

COCTaBJIAITh IJIaH, AJITOPUTM PEIIECHUS 33a]]a4uM, BHIOUPATh CIIOCO0 peleHus
C Y4ETOM UMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHU! C Y4ETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABAaTEIbHOW pediaeKkcun KaKk OCO3HAHMS
COBEPILIAEMBIX JICMCTBUH W MBICIUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB,;
BJIAJETh CIIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MpoIiecca U pe3yibTaTa
pellIeHUsI MaTEMAaTUYECKOM 3a/1a4H;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IPH PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBHI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIIBCTB,
JAHHBIX, HAWJEHHBIX OIIUOOK, BHISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa LEIW U YCIOBUSAM, OOBSICHATH
MIPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESITEIbHOCTH,
HAXOJIUTh OIMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



IHNPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OmneprpoBaTh NOHATUIMU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpuMEHSATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHUS W3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPALIETBHOCTh U NEPIEHAUKYISIPHOCTD MPSAMBIX
U IIJIOCKOCTEHN.

KnaccuguimpoBaTe B3aUMHOE pacCIOJIOKEHHUE MPSMBIX M IJIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarth MOHATUAMM: JABYTPaHHBIA yroj, TpaHd ABYTPAHHOTO Yrija,
pedpo IBYrpaHHOrO yrIJia; JUHEMHBIA Yrojl ABYTPAHHOIO yrja; TpajycHas Mepa
JBYT'PAHHOT'O yTJIa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W  HEBBITYKJIbIN
MHOTOIPAHHHK, 3JIEMEHTHl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrno3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (IHpaMuIa; MpU3Ma,
IPSIMOYTOJIBHBIN Mapaienenumnes, Ky0).

KnaccupunmpoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukaumy  (BBITYKJIbIE M HEBBINYKJIblE MHOIOTPAHHUKH;, MPaBUJIbHBIC
MHOTOTPAHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlIeICIUNIEeAbI).

OnepupoBaTh MOHATUSAMHU: CEKYIas MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, NCTIOIBb3YSl METO/ CJIEIOB.

Crpouth ceyeHUsT MHOTOIPAaHHHKOB METOJOM  CJIEAOB,  BBIINOJHAThH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MHPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHU3Y.

Pemarp 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QITOPUTMAaM, TPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYMCIECHUE PACCTOSHHUNA MEXKIY ABYMS
TOYKaMH, OT TOYKM JO MNOpSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMbBIMHU.

Pemmarp 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QIrOpUTMaM, TNPHUMEHSSI W3BECTHBIE AHAIUTUYECKHE METOJAbl MPHU pELIEHUU
CTAaHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYMCIEHUE YIVIOB  MEXIy
CKPEILMBAOIIMMUCS OPSIMBIMH, MEXIy MNPAMOM M  IJIOCKOCTBIO, MEXIy
IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Bbrancnsate 00bEMBI M TJIOLIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3MA,
NUpaMU/Ia) C IpUMEHEHUEM (POPMYIT; BEIUMCIISATH COOTHOLLICHHUS MEX Y TIOLIaAIMU
IOBEPXHOCTEH, 00bEMaMHU 1TOI0OHBIX MHOTOTPAHHUKOB.



OnepupoBaTh TOHATHSIMH: CHMMETPUS B TPOCTPAHCTBE;, IIEHTP, OCh H
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TIIIOCKOCTh CHMMETPUHU (DUTYPHI.

W3Bnekats, mnpeoOpa3oBhIBATh W HWHTEPIPETHPOBATH HHPOPMANHAIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
pPUCYHKaX.

[TpumensaTh reomeTpudeckue HaKkThI 711 PEIICHHS CTEPEOMETPUICCKUX 3a/1a4,
MIPEATOJIATrafoIINX HECKOIBKO IIIaroB PEIISHHUs, €CIIH YCIOBHS MPUMEHEHHUS 3a/1aHbI
B SIBHOH (hopme.

[IpuMeHsTh  TpOCTEHIIME MpOrpaMMHBIE CpPEACTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUU CTEPEOMETPUUECKUX 3a]1a4.

[IpuBoMTH TIPUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTEH B MPHUPOJE H
YKU3HH, PaCIiO3HABATH MPOSIBJICHUE 3aKOHOB TEOMETPHH B NCKYCCTBE.

[IpuMeHsATh TMONy4YeHHBbIE 3HAHUS Ha TMPAKTHKE: aHAJIU3UPOBATh pPEaJIbHbBIC
CUTyallU W TPUMEHSTh HM3yYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYITHPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha S3BIKE TEOMETPUU, WCCIEIOBaTh IIOCTPOCHHBIE MOJACIHA C
WCITOJIb30BAaHUEM TEOMETPUUCCKUX TTOHSATHI U TEOpEM, ammapara ajareOphl; pemarhb
MPAKTUYECKUE 3a/1a4H, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEITUUHH.

11 KUIACC

OnepupoBaTh MNOHATUSIMH: LUJIUHAPUYECKAs TOBEPXHOCTh, OOpa3yroIIue
UJIMHAPUYECKON MTOBEPXHOCTH; IIHJIMHP; KOHUYECKAst TOBEPXHOCTH, 00pa3yIonue
KOHWYECKOW TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (UIMHIP, KOHYC, cdepa U 1map).

OOBIICHATH CIOCOOBI MOTYUYEHUS TEJT BPAIECHUS.

KnaccudunmpoBats B3auMHOE pacroyio’keHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMH: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CETMCHTA; IIIapOBOM CJIOH, OCHOBAHME IAPOBOTO CIIOS, BHICOTA IIAPOBOTO CJIOS;
IaPOBOU CEKTOP.

Berauciste  00BEMBI M TIJIOMIQTM  TIOBEPXHOCTEM  TeN  BpalleHWUS,
TCOMETPUUCCKUX TEJI C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh NOHATUAMHU: MHOTOTPAHHHUK, BITMCAHHBIN B CPepy ¥ ONTUCAHHBIH
okoJio cdepsr; chepa, BMcaHHAS B MHOTOTPAaHHUK WJTH TEJIO BPAIIICHMUS.

BBIYUCISITE COOTHOMICHHSI MEXIY TUIOMAAIMU MMOBEPXHOCTEH W 00bEMaMu
OA0OHBIX TEII.

N300paxaTh u3ydaemble (PUTYpbl OT PYKH M C TMPUMEHEHHEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BhITIOTHSTH (BRIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB IIPOCTHIX 00bEMHBIX
buryp: BuI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHUA.



W3BnekaTh, WHTEPIPETHPOBATH U MpeoOpa30BbIBaTh HHPOPMAIHMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OrniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOXEHHUSI BEKTOpaA Ha YUCJIO0, OOBSICHITh, KAKUMU CBOMCTBAaMH OHH 00J1a/1aloT.

[IpuMeHTh MPaBUIO Napasuieenueaa.

OnepupoBaTh NOHATUSAMU: JE€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cymMmy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YHCIIO, YTOJI MEXIY
BEKTOPaMH, CKAJSIPHOE MPOU3BEACHUE, PACKIAAbIBATH BEKTOpP II0 JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh INIOCKOCTh YPABHEHHUEM B JIEKAPTOBOUM CUCTEME KOOPAUHAT.

[IpuMeHsTh reoMeTpruyeckue PakThl 17151 pEeLICHUs] CTEPEOMETPUIECKUX 3a/1ay,
MPEIOIAaraloMX HECKOJIBKO IIArOB PEIICHUS, €CIIA YCIOBUS TPUMEHEHHUS 3a/1aHbI
B sSIBHOU (popme.

Pemarte npocreimme reoMeTpUdecKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HAXOXKJICHUE TEOMETPUUYECKUX BEIIMYUH 10 00pasiaM Wi arOpuT™Mam, MPUMEHsIS
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKUX 3a/1a4.

[IpumeHaTs nOpocTedIIne MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTHE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
JKA3HH, PACTIO3HABATH IPOSIBIICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

[IpruMEHATh TMOJMyYEHHBIE 3HAHUSA Ha IPAKTHUKE: AHAJIMW3UPOBATH DPEAJIbHBIC
CUTyallud W TIPUMEHATh HW3YUYCHHBIE TOHATUS B MPOILIECCE IIOUCKA PEIICHUS
MaTeMaTU4ecku CcHOpPMYIUPOBAaHHON TMPOOJIeMbl, MOJEIUPOBATh PpPEaAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEA0BaTh TOCTPOEHHBIE MOJICIA C
WCITOJIb30BAHUEM T€OMETPUUCCKUX TTOHITHI U TE€OpEM, amnmapara aareOpsl; peniaTh
IIPAKTUYECKUE 3a]1a4d, CBS3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKNUX BEJTUUMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3aesioB U TeM (undposbie)
Konrpoabnsie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubnuoreka [IOK
1 B 1
BEAICHHE B CTEPEOMETPHIO 0 https://m.edsoo.ru/1c209e37
9 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edso0.ru/1c209e37
3 [lepneHuKyAIPHOCTD NMPSAMBIX U 12 bubmmoreka [JOK
IJIOCKOCTEH https://m.edsoo.ru/1c209e37
bubnunoreka LIOK
4 10 1
VYTribl MeXAy NPSAMBIMU U TJIOCKOCTSIMHU https://m.edsoo.ru/1c209e37
bu6nmorexa LIOK
5 M 11 1
HOTOTPaHHiKH https://m.edsoo.ru/1c209e37
N bubmuoreka [{OK
6 9 1
OObEMBI MHOTOrpaHHIKOB https://m.edsoo.ru/1c209e37
bu6nmorexa LIOK
7 IT : 4 1
OBTOPEHHUE: CEUCHUS, PACCTOSIHUS U YTJIbI https://m.edso0.ru/1c209e37
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0
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11 KJIACC

KosaunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHHe pa3/ieioB H TeM nudpoBbIie
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
1 Tena pameriis 12 https://m.eds00.ru/1c209e37
N bubmuorexa [JOK
2 1
OOnEub TN > https://m.edso0o.ru/1c209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPbI U KOOPJAUHATHI B IPOCTPAHCTBE 0 httos://m.edsoo.ru/Lc209e37
4 [ToBTOpenue, 060061ICHNE, 7 1 bu6mmoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/1c209e37
OBULIEE KOJIMYECTBO YACOB I10 34 3 0

[TPOT'PAMME



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

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undpoBbie
Tema ypoka Kontpoabubie IlpakTnueckue
n/n Bceero H3yYeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE TIOHSITHSI CTEPEOMETPUH:
TOYKa, TpsiMasi, IUIOCKOCTb,
npoctpancTso. [IpaBuna
1 M300paKeHUS Ha PUCYHKAX: 1 bubmorexa LHOK
p pucy o https://m.edsoo.ru/aecc77cd
M300paXeHUS IIOCKOCTEH,
HapauIeIbHBIX MPSIMBIX (OTPE3KOB),
CEPEIMHBI OTPE3Ka 01.09.2025
[TonsaTna: nepecekarommecs
2 TUTOCKOCTH, TTEPECEKAIOIIHECs 1 bubmmorexa LOK
’ https://m.edsoo.ru/2d8a9c99
npsiMas U MI0CKOCTh 05.09.2025 :
[TonsaTHA: nepecekarommecs
3 IJIOCKOCTH, TTEPECEKAIONITUECS 1 bubmmorexa [JOK
’ https://m.edso0.ru/db685e73
npsiMasi ¥ TIOCKOCTh 08.09.2025 :
3HAaKOMCTBO C MHOTOTPaHHUKaMH,

4 n300pa’keHre MHOTOTPAaHHUKOB Ha 1 bubnuoreka [IOK
PUCYHKAX, HAa IPOEKIIMOHHBIX https://m.eds00.ru/a63959ed
yepTexax 12.09.2025
HauanbHble cBefieHUs 0 KyOe u

5 NUpaMHIe, UX PA3BEPTKU U MOJETHU 1 bubmmorexa LIOK

’ ' https://m.edso00.ru/b30dff38
CeueHnnst MHOTOIpaHHUKOB 15.09.2025 :



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38

HavansHbie cBeieHNS 0 KyOe U

6 nupamujie, X pa3BEPTKU U MOJIEIH. BH6J.IH0TeKa LHOK
CeyeHuss MHOrOIPaHHUKOB 19.09.2025 nitps:/fm.edsoo. u/3dsffds2
[TonsiTHE 06 aKCHOMATUYECKOM

7 MMOCTPOCHUU CTEPEOMETPUH: bubnmoreka [JOK
AKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/Occ5c4fe
CJIEACTBUS U3 HUX 22.09.2025
[TonsiTue 06 akcMOMaTUYECKOM

8 MMOCTPOEHUH CTEPEOMETPHH: bubnnoreka [JOK
AKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/239c8ch4
CJIEICTBUS U3 HUX 26.09.2025
[TonsTre 06 akCHOMaTHYECKOM

9 IMOCTPOEHUH CTEPEOMETPHM: bubnmnoreka [JOK
AKCUOMBI CTEPEOMETPUU U https://m.eds00.ru/65c6b106
CJIEICTBUS U3 HUX 29.09.2025
[TonsTHE 06 aKCHOMATUYECKOM

10 IIOCTPOEHHUH CTEPEOMETPUN: bubnuoreka [IOK
AKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/258fc245
CJIEJICTBHS U3 HUX 03.10.2025
B3aumHoe pacnonoxeHne mpsiMbIx

1 B IIPOCTPAHCTBE: MEPECEKAOLINECS, bubnuoreka [IOK
MapaJyIeIbHBIE U CKPEIIMBAIOIINECS https://m.edso0o.ru/1a2520f6
psIMbIe 06.10.2025
[TapannensHOCTh MPSMBIX U
TJIOCKOCTEHN B MPOCTPAHCTBE:

12 napajuiesIbHbIE NIPSIMBIE B bubmiorexa LIOK

https://m.eds00.ru/93ad36b3
MIPOCTPAHCTBE; MaPAIICILHOCTh
TPEX MPSIMBIX 10.10.2025



https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
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[TapamienbHOCT IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

bubmuorexa [JOK

13
[TapannensHOCTH NPSIMOM U https://m.edsoo.ru/ee1d19b9
IJI0CKOCTH 13.10.2025
14 VYT1Iibl ¢ COHANpaBIEHHBIMU bubnmoreka [JOK
CTOPOHaMU 17.10.2025 | https://m.edso0.ru/9f4071b9
15 Yron Mexay npsmMbIMHU B bubnnoreka [HOK
MIPOCTPAHCTBE 20.10.2025 | https://m.edsoo.ru/fe733862
16 Yron Mexay npsmMbeIMHU B bubnuorexa [JOK
IIPOCTPAHCTBE 24.10.2025 | https://m.edsoo.ru/2935a9a0
17 [TapamienbHOCTB IIOCKOCTEN: bubnnorexa [HOK
napajuieJbHbIe TNIOCKOCTH 03.11.2025 | https://m.edsoo.ru/2e18f255
18 CBoiicTBa napaieNbHbIX bubnnoreka [JOK
IUIOCKOCTEN 07.11.2025 | https://m.edsoo.ru/e504d656
[Ipocreiinme mpocTpaHCTBEHHbBIE
19 (burypsl Ha MIIOCKOCTH: TETPad Bubnuorexa LIOK
P  TEIPASAD, https://m.edsoo.ru/4a28dc02
KyO, mapaenenurnes 10.11.2025
20 [TocTpoenue ceuenunit bubmmorexa [OK
p 14.11.2025 | https://m.edsoo.ru/1d434d0f
21 [TocTpoenue ceuenunit bubmmorexa [JOK
p 17.11.2025 | https://m.edsoo.ru/ec26fe5d
KonTponbnas pabota mo Teme
29 "[IpsiMbI€ M TUIOCKOCTH B bubnuorexa [IOK
npoctpaHcTse. [lapamiensHOCTh https://m.edsoo.ru/9a0a%e56
MPSIMBIX U MJI0CKOCTEN" 21.11.2025
[leprieHAMKYIAPHOCTD NMPAMOU U
23 HH(I)DCKO(;Z”[I‘H'}II'IC I;IeH WK IJ)'IH HbIE bubmmorexa [OK
- IEPHCHIMIYILIP https://m.edsoo.ru/b19f6a5d
IIpsIMBIE B IPOCTPAHCTBE 24.11.2025



https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
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[IpsiMble apasienbHble U

bubmuorexa [JOK

24 MEPIICHAUKYJIISIPHBIE K INIOCKOCTH 28.11.2025 | https://m.edsoo.ru/0ac11c95

o5 [IpsiMble mapasenbHele U bubnuoreka [IOK
MEePHEHUKYISIPHBIC K INIOCKOCTH 01.12.2025 | https://m.edsoo.ru/ba545966

26 [Ipu3Hak nepneHANKYISIPHOCTH bubnmoreka [JOK
MPSAIMOM U IJIOCKOCTH 05.12.2025 | https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepneHuKyIsIpHOCTH bubmumorexa [IOK
MPsIMOM M MJIOCKOCTH 08.12.2025 | https://m.edso0.ru/79165d15

28 Teopema o npsimoit bubnuoreka [IOK
MEePIEHIUKYIISIPHON TIIOCKOCTH 12.12.2025 | https://m.eds00.ru/635c5087

29 Teopema o npsmoit bubnuorexa [JOK
MEePHEHIUKYISIPHON MJIOCKOCTH 15.12.2025 | https://m.edsoo.ru/bd3745f8

30 Teopema o npsimoit bubnnorexa [HOK
MEPIEeHIUKYIISIPHOM III0CKOCTH 19.12.2025 | https://m.edsoo.ru/7d18834b
[leprieHAUKYISIp ¥ HAKJIOHHBIE:

31 paccTostHue OT TOYKH JI0 bubnunoreka [JOK
IJTIOCKOCTH, PACCTOSTHUE OT MPSIMOM https://m.edso0.ru/33c477d3
710 TIJIOCKOCTH 22.12.2025
[lepnieHIUKYISp U HAKJIOHHBIE:

32 paccTostHue OT TOYKHU JI0 bubnunorexa [JOK
IUTOCKOCTH, PACCTOSTHUE OT MPSIMOM https://m.edsoo.ru/66fefadd
710 TIJIOCKOCTH 26.12.2025
[lepnieHIUKYISIp U HAKJIOHHBIE:

33 paccTosiHUuE OT TOUKH J10 bubnuoreka [IOK
IJTOCKOCTH, PACCTOSIHUE OT MPSIMOM https://m.edsoo.ru/a5b7b8e3
710 TIIOCKOCTH 29.12.2025

34 [lepnieHquKyIsAp ¥ HAKIIOHHBIE: bubnnorexa [JOK
paccTostHue OT TOYKHU J0 12.01.2026 | https://m.edsoo.ru/dbee22bc



https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
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IIJIOCKOCTH, PACCTOSIHUE OT MPSIMOM
710 IJIOCKOCTH

35 VYTIibl B IPOCTPAHCTBE: YIOJI MEXKIY bubnunoreka HOK
MPSIMO U TUIOCKOCTBIO 16.01.2026 | https://m.edsoo.ru/6b61b2b4
36 JIByTpaHHBIN yroJI, TUHEHHBIN YTroJ bubnmoreka [JOK
JBYT'PAHHOIO yrIJla 19.01.2026 | https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yroJ, JUHEHHBIN yroi bubmumorexa [IOK
JBYI'PAHHOIO yIJla 23.01.2026 | https://m.edsoo.ru/c7c777ed
[lepnenuKyIpHOCTD IJIOCKOCTEM:
38 Hp§3HaKH negnegnnxynapHOCTH bubmorexa LIOK
JBYX II0CKOCTEli 96.01.2026 https://m.edsoo.ru/ec3e2da3
[leprieHAUKYISIPHOCTD IJIOCKOCTEH:
39 MIPU3HAK MEPIEeHIUKYISIPHOCTH bubmmorexa [JOK
BYX II0CKOCTEli 30.01.2026 https://m.edsoo.ru/ed9e2a8e
[leprieHAUKYISIPHOCTD IJIOCKOCTEH:
40 IIPU3HAK NEPIEHIUKYISIPHOCTU bubmmoreia LIOK
IBYX MI0CKOCTEli 02.02.2026 https://m.edsoo0.ru/ba75dc57
41 TeopeMa 0 TpEX NEPHEHAUKYIIAPAX bubnuorexa LIOK
06.02.2026 | https://m.edsoo.ru/e4972cdc
42 TeopeMa 0 TpEX NEPHEHAUKYIIAPAX bubmmorexa LIOK
09.02.2026 | https://m.edsoo.ru/52188a7d
43 TeopeMa 0 TpEX NEpHEHAUKYIIAPAX Bubmmorexa LIOK
13.02.2026 | https://m.eds00.ru/9f246736
KonrtponsHas pabora no remam
44 "[lepneHANKYIAPHOCTD NPSAMBIX U bubnuorexa [IOK
mrockocteil”" u "YTriael MexIy https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TJIOCKOCTSIMU" 16.02.2026



https://m.edsoo.ru/6b61b2b4
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[TonsiTHE MHOTOTpaHHUKA,
OCHOBHBI€ 3JIEMEHTHI

45 MHOT'OIPaHHHKA, BBINYKIILIE U bubmorexa LOK
p ’ y https://m.edsoo.ru/2d24e873
HEBBIMYKJIbIC MHOTOI'PAaHHUKH;
pa3BEPTKAa MHOTOTPAHHHUKA 20.02.2026
IIpu3ma: n-yronpHas NpusMma;
I'PaHd ¥ OCHOBAHUS IMPU3MBI;
46 npsiMas ¥ HaKJIOHHAS [IPU3MBIL, bubmorexa LIOK
P p ’ https://m.edsoo.ru/b4ad63ad
OOKOBas U IOJIHAS TIOBEPXHOCTh
MIPU3MBI 27.02.2026
47 [Tapannenenumnen, npsMOyroJbHbII bubnuorexa [JOK
napajuiesienuIie]l U ero CBOMCTBa 02.03.2026 | https://m.edsoo.ru/8a7be683
[Mupammna: N-yroibHAas MUPaAMHJIA,
IpaHd ¥ OCHOBAHUE MMUPAMHU/IBI;
48 0OKOBas U II0JIHASA [IOBEPXHOCTH bubnmorexa LOK
p https://m.edsoo.ru/fblcd0a5
MMUPAMHU/IBI; IPABUIIbHAS U
yceuéHHas nupaMua 06.03.2026
[TpaBWIIbHBIE MHOTOTPAHHUKH:
MTOHATHE MTPABUIHBHOTO
MHOTOTPaHHUKA; TIPABHIILHAS
49 MIpU3Ma ¥ paBUiIbHAg TUPaAMUIA; bubmmorexa LOK
P p P ’ https://m.eds00.ru/074c8865
MpaBUJIbHAS TPEYTOJIbHAS
MUpPaMUIa U MPaBUILHBIA TETPAdIP;
KyO 13.03.2026
[IpencraBnenue o MpaBUIBHBIX
50 MHOTOTPAaHHHKAX: OKTad]I bubmmorexa [TOK
P ' P> https://m.edsoo.ru/a0fdd5bf
JOJIEKadAp U UKOCA3P. 16.03.2026
51 CummeTpusi B IPOCTPAHCTRBE: bubnmoreka [JOK
CUMMETPHSI OTHOCUTEIIHO TOUYKH, 20.03.2026 | https://m.edsoo.ru/b9e777d9



https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
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MPSIMOM, TUNIOCKOCTH. DJIEMEHTHI
CUMMETPUU B IUpaMUaX,
napajuieJenumnenax, NpaBUiIbHbIX
MHOI'OIPaHHUKAX

BrIuncienue 2j1eMEHTOB

. bubnmoreka [JOK
52 MHOTOTAIHIKOB: PEOpa, https://m.edsoo.ru/6cdbecef
JIMArOHAIIH, YIIIbI 23.03.2026 T '
[Tnomanp 60KOBOM NOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTHU IIPSAMOM
53 MIPU3MBI, TUTOMIA/(b OCHOBAaHUH bubmorexa [TOK
P > THIOIED | ’ https://m.edso0.ru/37d84157
TeopeMa 0 OOKOBON OBEPXHOCTU
MIPSAMOM TIPU3MBI 27.03.2026
[Inomanp 60KOBOM OBEPXHOCTH U
IIOBEPXHOCTHU MTPABUIILHON
o4 MUPAMUBI, TEOPEMA O TLIOMIAAN bubmorexa HOK
PaMIABL, TEOP mamt https://m.eds00.ru/5603e30b
OOKOBOI MOBEPXHOCTH YCEUEHHOMN
MU PAMHU/TBI 06.04.2026
55 KonTponbhas padbota no teme bubnuoreka [IOK
"MHororpaHHuKu" 10.04.2026 | https://m.edsoo.ru/a95f5c04
N bubmuorexa [JOK
5 Honsrie 00 00beme 13.04.2026 | https://m.edsoo.ru/7ad0020b
N bubmuorexa [JOK
7
> OObEM mHpaMitE! 17.04.2026 | https://m.edso0.ru/235171b3
" bubnmuotexa [JOK
>8 OOEM mHpaniet 20.04.2026 | https://m.edsoo.ru/f47dfefd
" bubnuotexa [JOK
59 O0bem mupamue! 24.04.2026 | https://m.eds00.ru/79¢10312
" bubnmuotexa [JOK
00 O0bEm mupamue! 27.04.2026 | https://m.edsoo.ru/2faadc3f
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https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b
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bubmuorexa [JOK

o1 O0bEM pH3MbL 01.05.2026 |  https://m.eds00.ru/79853608
N bubmuorexa [JOK
62 OObEM npH3MbL 04.05.2026 https://m.edsogru/1e053890
" bubmuorexa [JOK
63 OGbEm npusmbt 08.05.2026 https://m.edsogru/482d3f51
64 KontponbHas paboTa mo teme bubnnoreka HOK
"O06BEMBI MHOTOTPAHHUKOB" 11.05.2026 | https://m.edsoo.ru/28a6573c
[ToBTOpEeHHE, 0000IIEHNE
65 cucTeMaTu3alus 3HaHu. bu6mmorexa [IOK
[Toctpoenue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOTPaHHHUKE 15.05.2026
[ToBTOpenue, 0600IICHNE
CHCTEMaTH3aIHs 3HAHUM.
Brrunciienue paccTOsIHHNA: MEXTY BuGmorexa LIOK
66 FBYMA VTOqKaMH’ OT TOUKHI 10 https://m.edsoo.ru/f7792ba9
MPSIMOM, OT TOYKH JI0 TUIOCKOCTH,
MEXTy CKPEIINBAIOIIUMUCS
MPSIMBIMH 18.05.2026
bubnunorexa [JOK
67 Hrorosas koHTpoLHAA padoTa 22.05.2026 https://m.edsogru/b9146b00
IToBTOpenue, 06o0IIEHNE
CUCTEeMAaTH3allusl 3HAaHHH.
Brruucnenue yrios: mexay BuGmiorexa LIOK
68 CKPEIIHBAIOIIUMHUCS TPSMBIMH, https://m.edsoo.ru/56765e8b
MEXIy NMPSAMOM U IIIOCKOCTBIO,
JIBYTPAHHBIX YTJIOB, YTIIOB MEKIY
MIJIOCKOCTSIMU 25.05.2026
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OBIIEE KOJIMYECTBO YACOB I10

68
[IPOTPAMME



11 KJIACC

KosaunvecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudpoBbie
n/n Tema ypoka Bcero Kontpoapueie  Ipakruueckue U3YYeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Cdepa u map: ueHTp, paamnyc,

1 JTUaMETp; TUIOIA/Ib TOBEPXHOCTH 1 bubmmorexa [JOK
ceph 05.09.2025 https://m.edso00.ru/0341bc2b
B3aumnoe pacnonoxenue chepsl

5 U TUIOCKOCTH;, KacaTeabHas 1 bubnnoreka [JOK
IUIOCKOCTH K cdepe; MIomaib https://m.edsoo.ru/bed12a43
chepsl 12.09.2025

3 H3ob6paxenue chepsl, mapa Ha 1 bubnuorexa [JOK
miockoctu. CeyeHus mapa 19.09.2025 | https://m.edsoo.ru/bc15f7f2
unuaapudeckas MIOBEPXHOCTD,

4 00pa3yroIme MUINHIPUIECKOM 1 bubnuotexa [JOK
IIOBEPXHOCTH, OCh https://m.eds00.ru/6054b8cl
HUJTUHAPUYECKON TOBEPXHOCTH 26.09.2025
Hunuaap: ocHOBaHUS B OOKOBast

5 MOBEPXHOCTh, 00pa3yromas u oCh; 1 bubnunorexa [JOK
ionia b OOKOBOM M MOJTHON https://m.eds00.ru/188f6216
MIOBEPXHOCTH 03.10.2025
N300paxkenne nunuHapa Ha
riockocT. Pa3BépTka nununapa.

6 CeueHust IMHIPA (TUTIOCKOCTHIO, 1 bubnmoreka [JOK
NapaJuIeIbHON WIN https://m.edsoo.ru/016e25eb
NEePNEHIUKYISIPHON OCH
[UIHH]IPA) 10.10.2025
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Konnueckas noBEpXHOCTB,
o0pasyrolre KOHUYECKOn

bubmuorexa [JOK

! MMOBEPXHOCTH, OCh U BEPIIMHA https://m.edso0.ru/c94ba09b
KOHUYECKOU MTOBEPXHOCTH 17.10.2025
Konyc: ocHOBaHue u BepMHa,

8 o0pa3yromias U 0Ch; IUIOMAIb bubmmorexa [JOK
OOKOBOH M IIOJIHOM MOBEPXHOCTU 24.10.2025 hitps:fim.edso0 /87 dl3b2
VYceu€nnblil KOHyC: 00pa3yromue Bu6miorexa LOK

o M BBICOTA; OCHOBAHM M GOKOBas https://m.edsoo.ru/1468bab3
MMOBEPXHOCTh 07.11.2025
H3006paxeHne KoHyca Ha
mrockoctu. PazBépTka Konyca.

10 CeueHnust koHyca (TIOCKOCTHIO, bubnmnoreka [JOK
rapasuieIbHON OCHOBAaHHMIO, U https://m.edsoo.ru/Obdelbe8
MJIOCKOCTBIO, TPOXOSIIEH Yepe3
BEPIINHY) 14.11.2025

11 KombOunanus ten BparieHus u bu6mmoreka [JOK
MHOTOT'PAaHHUKOB 21.11.2025 | https://m.edsoo.ru/3cef10e5
MHororpaHHuK, ONMCaHHbIA

12 oko1o cepsr; chepa, BucaHHAS bubnunorexa [JOK
B MHOTI'OTPaHHUK HIIU B TEJIO https://m.eds00.ru/0b136158
BpaIeHus 28.11.2025

13 [Tonsitne 06 00bEMe. OCHOBHBIC bu6mmoreka [IOK
CBOICTBa 0OBEMOB Tel 05.12.2025 | https://m.edsoo.ru/26a03fb7

" bubnuotexa [JOK

14 OOBEM 1HEPa, KOHYCa 12.12.2025 | https://m.edsoo.ru/5513d87b
N bubnmuotexa [JOK

15 OOBEM mapa u nomans chepet 19.12.2025 | https://m.edsoo.ru/d189bde2



https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2

[TomoOHbBIE TeNa B IPOCTPAHCTRE.
COOTHOIIIECHHST MEXKTY TUIONIAIIMH

bubmuorexa [JOK

16 MOBEPXHOCTEH, 00BbEMaMHU https://m.edso0o.ru/810cfleb
IMOAOOHBIX TEN 26.12.2025
KonTtponbHas pabora mo Temam

17 "Tena Bpamenus" u "OO0beMbI buGnnorexa LIOK
rer" 16.01.2026 https://m.edsoo.ru/4a33a8ab

18 Bekrop Ha mI10cKoCTH U B bubnuoreka [IOK
MIPOCTPAHCTBE 23.01.2026 | https://m.edsoo.ru/5caefclb

19 CrnoxeHne 1 BBIYUTAaHHE BEKTOPOB bubmmorexa LIOK

30.01.2026 | https://m.edsoo.ru/23f4f089
20 YMHOKEHHE BEKTOpa Ha YUCII0 bubmmorexa LIOK
06.02.2026 | https://m.edsoo.ru/dee379eb

Pa3znosxeHne BekTopa 1o TpéM

21 HEKOMITJIAaHAPHBIM BEKTOpPaM. bubmmorexa LOK
[MpaBusio mapauienenumnea 13.02.2026 nttps://m.eds00.1L/aZ8td7de
Pemienue 3a1ay, cBA3aHHBIX C

22 IIPUMEHEHNEM IIPABUJI AEHCTBUM C Bubmmorexa LIOK
BeKTOpaMIH 90.02.2026 https://m.eds00.ru/5a827900
KoopnnHaTHO-BEKTOPHBINH METO,

23 HpI/II;DiHIeHI/II/I FCOMe”pr/I‘IeCKI/IX " bubnuorexa LIOK
sanau 97 02.2026 https://m.edsoo.ru/d3alfe30
[IpssmoyronbHas cucrema
KOOpJAWHAT B TPOCTPAHCTBE.

24 KOOII))li[I/IHaTBI BI;KTZI;)a. bubnmorexa LIOK
TIpoctefimme sa1aw B https://m.eds00.ru/48db7058
KOOpJIMHATaX 06.03.2026



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

Yrois Mexay BEKTOPAMH.

25 CxkanspHo€ NMPON3BEICHHE BH6J_IH0TeKa LIOK
BEKTOPOB 13.03.2026 https://m.edsoo.ru/725effc4

26 Breruncnenue yriioB Mexay bubnnoreka HOK
NPSIMBIMH U TUIOCKOCTSMHU 20.03.2026 | https://m.edsoo.ru/8efbe78e
KonTponbhas pabota no teme

27 "BekTopsl 1 KOOPIMHATHI B bubmorexa HOK

https://m.edsoo0.ru/77c22fc5

npocTtpaHcTae” 27.03.2026
IToBTOpEHME, 0000IICHUE 1

08 CHUCTEeMaTHU3alrs 3HaHU. bu6mmorexa [IOK
OcHoBHble GUrypsl, GaKThl, https://m.edso0o.ru/1780ba5d
TEOpEMBI Kypca INIaHUMETPUU 10.04.2026
IToBTOpEHME, 0000IICHUE 1

29 CHUCTEeMaTU3als 3HaHU. bu6mmorexa [IOK
OcHoBHble GUrypsl, GaKThl, https://m.edso00.ru/078cd184
TEOpPEMBI Kypca INIaHUMETPUN 17.04.2026
[ToBTOpenue, o6obIIEHNE U

30 CUCTEMAaTH3alysl 3HaHUH. 3a1a4un bubnnorexka [JOK
IJIAHUMETPUU U METOJIBI UX https://m.edsoo.ru/7491efe0
peleHus 24.04.2026
[ToBTOpenue, o6obIIEHNE U

31 cUcTeMaTu3aIus 3HaHWi. 3a1aun bubnuotexa [JOK
IJIAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffda97
peleHus 01.05.2026
[ToBTOpenwue, 0600IIEHNE 1

32 CcHUCTeMaTU3als 3HaHH. bubnuorexa [JOK
OcHoBHbIe GUTypsl, GaKThI, https://m.edsoo.ru/74b2ad91
TEOPEMBI Kypca CTEPEOMETPUHU 08.05.2026



https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91

33 HroroBast koHTpoIbHAs paboTa 1 BH6J_IHOTeKa HOK
15.05.2026 | https://m.edsoo.ru/ec24dfc2
34 [ToBTOpenue, 06001IeHUE U 1 bubnmoreka [JOK
cUCTEeMAaTH3aIusA 3HaHUI 22.05.2026 | https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM IIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbLTATHI 0CBOEHHS OCHOBHOM
NpOBePsIEMOr0 .
00pa3oBaTe/IbHOI MPOrpaMMbl CpeaHero o01ero 00pa3oBaHus
pe3yJabTarta
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, MPsAMasi, IIIOCKOCTh
25 [TpuMeHATh aKCHOMBI CTEPEOMETPHH U CIIEACTBUS U3 HUX IPH PEIICHUN
' reOMETPHUECKUX 3324
23 OnepupoBaTh HOHATHAMH: TAPAIUICTBHOCTh U NEPIEHAUKYISIPHOCTD
' OPSMBIX U IIOCKOCTEN
-4 KnaccugunupoBars B3aMMHOE PacroyioKeHUe MPsIMBIX U IIOCKOCTEH B
' NPOCTPAHCTBE
OnepupoBaTh NOHATHAMM: ABYT'PaHHBIHN yroj, TpaHu IByTPaHHOTO YIIa,
7.5 peOpo IBYrpaHHOTO yrIjla, JMHEHHBIA YTroJd JBYTPaHHOTO YT,
rpajycHas Mepa JABYI'paHHOI'O yria
OnepupoBaTh MOHATUSAMU: MHOTOTPAHHUK, BBITYKJIBIM M HEBBITYKJIBIH
7.6 MHOTOTpaHHHK, JJIEMEHTHI MHOTOTpaHHHKA, TIPaBUJIBHBIH
MHOTOT'PaHHHUK
24 Pacrio3HaBaTh OCHOBHBIE BH/IbI MHOTOI'PaHHHUKOB (IHpamuaa, Ipu3Ma,
' MPSIMOYTOJIbHBIN Mapaienenunes, Kyo)
KnaccupumupoBarh MHOTOTPaHHUKH, BBIOMpas OCHOBaHHS IS
- KiJaccuukanuy  (BBIMYKJIBIE M HEBBINYKJIble  MHOTOTPAHHUKH,
' NpaBWIbHBIE MHOTOTPAHHUKH, TIPSIMBIE ¥ HAKIOHHBIE IPH3MBI,
napaiesIenune bl)
- OnepupoBaTh  MOHATHUSAMHU:  CEKyllas  IUIOCKOCTb,  CCUCHHE
' MHOTOTPaHHHKOB
210 OOBACHATH MNPUHLUIBI MOCTPOCHHUS CEUYEHUH MHOTOTPAHHUKOB,

HCITONIB3YST METOJT CIEOB




7.11

CtpouTh ceueHUuss MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBIMIOJIHSITH
(BBIHOCHBIE) IIJIOCKHE 4YEepTEXH W3 PHUCYHKOB MPOCTBIX OOBEMHBIX

¢buryp: Bua cBepxy, cOOKy, CHU3Y

7.12

Pemiats 3a1a41 Ha HAXO0XKICHHUEC r’COMCTPHUYCCKUX BECJIIMYNH 110 06pa3uaM
WX aJIrOpUTMaM, NPUMCHAA H3BCCTHBIC aHAJIUTHUYECKHUEC MCTOJBI IIpU
pemiCHUN CTAHAAPTHBIX MATCMATHUYCCKUX 3aJa4 Ha BbIYHUCIICHHC
paCCTOHHHfI MCXKAY ABYMs TOUYKaMH, OT TOUKH OO0 HpﬂMOfI, OT TOYKH OO

IJIOCKOCTH, MCIKAY CKPCHIUBAOIHUMUCA ITPAMBIMUA

7.13

Pemrats 3a1a41 Ha HAXO0XKXACHHUEC rCOMCTPUICCKUX BECIIMYHH 110 06pasuaM
I aJilroOpyuTMaM, INPUMCHAA U3BCCTHBLIC AHAJIUTHYCCKHUC MCETOAbI IIPpH
PECHICHUN CTAHAAPTHBIX MATEMATUYCCKUX 3a71a4 Ha BBIYUCIICHUC YIJIOB
MCKAY CKPCIIUBAOIHUMUCS IIPAMBIMU, MCKIY prlMOﬁ U IIJIOCKOCTBIO,

MCKAY MJIIOCKOCTAMU, ABYI'PAHHBIX YI'JIOB

7.14

7.15

7.16

7.17

7.18

7.19

Berancnsate 00bEMBI W IUIOMIAJM TTOBEPXHOCTEH MHOTOTPAHHHUKOB
(mpusma, mnupamuga) C OpUMeHeHHeM  GOpMyll,  BBIYUCIATH
COOTHOUIEHUS MKy TUTOLIAISIMHU MOBEPXHOCTEH, 00BEMaMU MOJOOHBIX

MHOT'OT'PAaHHUKOB

OnepupoBaTh NOHATUSIMU: CUMMETPHUSI B MPOCTPAHCTBE, LIEHTpP, OCh U

IJIOCKOCTb CUMMCTPUHU, HEHTP, OCh U IIJIIOCKOCTh CUMMCTPUU (I)I/Il"ypbl

N3Bnekatb, npeoOpa3oBbIBaTh U HMHTEPIPETUPOBATH HH(MOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUTypax, MPEJCTaBICHHYIO Ha

yepTekax U pUCyHKax

HpI/IMCHHTL reoOMCTPpHUICCKUC (I)aKTLI AJId pCHICHUA CTCPCOMCTPUICCKUX
3aaa4, Mpearnoararolmnux HECKOJIBKO IMaroB pPCeIiCcHHA, €CIIM YyCIIOBUA
IMPUMCHCHUA 3a1aHbI B SIBHOU (bopMe

HpI/IMCHHTL HpOCTeI\/'II_HI/IC nporpaMMHBIC CpCACTBA W 3JICKTPOHHO-
KOMMYHHKAIIMOHHBIC CHCTEMBI IIpU PEHICHUU CTCPCOMECTPUUCCKUX
3aga4

HpI/IBO)II/ITB MMPUMCPLI MATEMATUYICCKUX 3aKOHOMepHOCTeﬁ B IpUpPOJC U

KHN3HU, PACIIO3HABATH MMPOABJICHUEC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

7.20

[IpuMeHATH TOJYYEHHBIE 3HAHMUA Ha TPAKTHKE: aHAIU3UPOBATH
peanbHBIe CHUTyallMd W MPUMEHATh W3y4YCHHBIC MOHATHS B IpoOIecce
MOWCKA pEeIICHUsI MaTeMaTW4ecku C(OpMYyJIMpPOBAaHHON MPOOIEMBI,
MOJIETTMPOBATh peajbHbIC CUTyallly Ha S3bIKE T€OMETPUH, HCCIIE0BATh

MOCTPOCHHBIC MOACIIN C UCITIOJIb30BAHUCM I'COMCTPUUCCKHUX MMOHATHI U




TEeopeM, amnmapara anreOpsl, pemaTh MPaKTUISCKUE 3a/1a4H, CBI3aHHBIC

C HAaXOXACHUEM I'€OMCTPHUYCCKUX BEJIIMYUH

11 KJIACC
Kon .
IIpoBepsiemble MpeaAMeTHBIE Pe3YJIbTATHI 0CBOEHHSI OCHOBHOI
MPOBEPSIEMOT0 .
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero o01ero odpasoBanusi
pe3yJabTara
6 I'eomerpust
OnepupoBarb TIOHSITUSIMU [VTHHPAYECKAsT MIOBEPXHOCTb,
6.1 o0pasyroniye NUIHHIPUICCKON TMOBEPXHOCTH, HWIMHIDP, KOHHYECKAs
' MMOBEPXHOCTh, O00pa3ylolmme KOHUYECKOW IOBEPXHOCTH, KOHYC,
cdepuveckas IOBEPXHOCTh
6.2 Pacnio3naBatk Tena BpaiieHus (HUIUHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CIIOCOOBI MOMYyUEHUS Tell BpallleHus
6.4 KnaccudumupoBats B3auMHOE pacmnoiokeHHe CPephl U MIIOCKOCTH
OnepupoBarh MOHITHSIMH: NIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA,
6.5 BBICOTA CETMEHTA, IIaPOBOM CIIOM, OCHOBAHHE IIAPOBOTO CIIOSI, BHICOTA
[IaPOBOTO CJIOs, IAPOBOM CEKTOP
6.6 Beramcnate 00BEMBI W TUIOMIAIM TIOBEPXHOCTEH TeN BpalleHUs,
' T€OMETPUUECKUX TeIl C MPUMEHEHHEM (PopMyT
OnepupoBarh MOHSATHUSMH: MHOTOTPAHHUK, BIHCAHHBIM B cdepy H
6.7 OIMCAHHBIN OKOJO cdephl, cdepa, BIUCaHHAS B MHOTOTPAHHHUK WITH
TEJIO BpaIleHUs
6.8 BBIYHCIATE COOTHOIICHHUS MEXAY IUIOMAASIMU TOBEPXHOCTEH U
' 00béMaMu MOJOOHBIX TEI
69 N3o06paxaTs n3ydaemble QUTYpHI OT PYKH U C PUMEHEHUEM MPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BrITIONTHATE (BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PHUCYHKOB MPOCTHIX
6.10 00BEMHBIX (QUTyp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS Tel
BpaIICHHS
W3BnekaTh, MHTEPIPETUPOBATh U MPEOOPA30BBIBATH WHGOPMAIHIO O
6.11 MIPOCTPAHCTBEHHBIX T'E€OMETPHUECKUX (UTYypax, MPECTABICHHYIO Ha

yepTexkax U pUcyHKax




6.12

[TpumensTh reomeTpruecKue (hakThl Ui peHIeHUs] CTEPEOMETPUUYECKIX
3a/1a4, MPEANOIaraloliuX HECKOJbKO IIar0OB PEIICHUA, €CIIU yCIOBHS

MIPUMEHEHHUS 3a/1aHbl B ABHOU (hopMme

6.13

OnepupoBarh MOHSATHEM: BEKTOP B IPOCTPAHCTBE

6.14

6.15

6.16

BremonHaTh HCﬁCTBHH CJIIOKCHHUA BEKTOPOB, BbIUMTAaHUA BEKTOPOB U
YMHOXXCHH BEKTOpa HAa YUCIIO, O6LHCH$ITB, KaKHMH CBOMCTBaMH OHHU

00amaoT
[TprMeHATH MPaBHUIIO MapalIC/ICIHUIIea IPH CI0KEHUH BEKTOPOB

OHCpI/IpOBaTB MNOHATHUAMUA: ACKAPTOBbI KOOPJAWHATBI B IMPOCTPAHCTBC,
BCKTOP, MOAYJIb BEKTOPA, paBCHCTBO BECKTOPOB, KOOPAHUHATHEI BCKTOPA,
yYroia MeEXAy BEKTOpaMH, CKaJIApHOC IIPOU3BCACHUC BCKTOPOB,

KOJUIMHCAPHBIC 1 KOMILIAHAPHBIC BEKTOPLI

6.17

6.18

6.19

Haxonguts CYMMY BCKTOPOB U IPOU3BCACHHUEC BCKTOpA HA YUCIIO, YI'OJI
MCXKAY BCKTOpaAMH, CKAIIPHOC IPOU3BCACHUC, PACKIIAAbIBATH BEKTOPD
10 IBYM HCKOJIJIMHCAPHBIM BCKTOpaM

3aILaBaTI) IJIOCKOCTb YPABHCHHUEM B HeKapTOBOﬁ CUCTCMEC KOOpAHAT

Pemate mpocreiimne TeOMETpUYECKHE 3aladyd  Ha NPUMEHEHHUE

BCKTOPHO-KOOPAWHATHOI'O METOJa

6.20

6.21

6.22

Pemate 3amaum Ha 10KAa3aTENbCTBO MAaTEMAaTHYECKUX OTHOLICHUH M
HaXO0X/IEHUE T€OMETPUUYECKUX BEIMUMH M0 00pa3liaM WK alropuTMam,
IIPUMEHSAST  U3BECTHBIE METOAbl INPU  PEUICHUU  CTaHJAPTHBIX
MaTeMaTU4YeCKUX 3a1a4

[IpuMeHATH TPOCTEHINNE IPOrPaMMHBIE CPEICTBA M DJIEKTPOHHO-
KOMMYHHKAIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUYECKUX
3a1a4

[IpuBOIUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B PUPOJIE U

JKU3HH, paCllIO3HABATH IMTPOABJICHUEC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

6.23

[IpuMeHATh TONy4eHHBIE 3HAHMWS HaA MPAKTHKE: aHAIU3UPOBATh
peanbHbIe CUTYallMd U NPUMEHSTh W3YYEHHBIE IOHATUA B IIPOLECCE
MOMCKA pEUIeHUs] MaTeMaTH4eCKH C(OpPMYIUPOBAHHON MpoOIeMBbl,
MOZCJIMPOBATh PEAJIbHBIE CUTYal[UU Ha SI3bIKE T€OMETPUH, UCCIIEN0BATh
IIOCTPOCHHBIE MOJIEH C UCIOJIB30BAHUEM F€OMETPUUECKHUX MOHATHH U
TEopeM, amnrapara ajareOpsl, perarb NpaKTHUECKUE 3a/1a4H, CBA3aHHBIC

C HAXO0XACHHUEM I'€COMCTPUICCKUX BEJIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

7.1

7.2

I'eomeTpus

OCHOBHBIE TOHSTHS CTCPpCOMCTpPHUH. Tqua, npsAMasd, IJIOCKOCTb, IIPOCTPAHCTBO.
IlousTue 00 AKCHMOMAaTHYCCKOM MMOCTPOCHUU CTCPCOMCTPUHU: AKCHOMBI

CTCPpCOMETPUHU U CICACTBUA U3 HUX

B3aumHoe pacmonokeHue TpSMBIX B MPOCTPAHCTBE: IepeceKaroluecs,
IapajuleJIbHble W CKpeuuBaromuecs mpsaMble. [lapamienbHOCTE NPSIMBIX H
IUIOCKOCTEHl B MPOCTPAHCTBE: MapajlieNibHble TMpsSMble B IMPOCTPAHCTBE,
MApaAJIENBbHOCTh TPEX MPSAMBIX, MAPAUICIBHOCTh NPSAMOW U INIOCKOCTH. YTJIBI C
COHANpPABJICHHBIMA CTOPOHAMH, YTOJ MEXJIy MNpSIMbIMH B IPOCTPAHCTBE.
[TapannenpHOCTH TJTOCKOCTEM: napasieabHbIe MJIOCKOCTH, CBONCTBA
napajuienbHbIX miockocTed. [Ipocreiime mpocTpaHCTBEHHBIE (GUTYPBHl Ha

IUIOCKOCTHU: TETPadIp, KyO, apauieNenuie/1, TOCTPOCHUE CEUCHHI

7.3

[lepieHAMKYIAPHOCTh TPSAMOM M IUIOCKOCTH: NEPHNEHIUKYJSIPHBIE TPSAMBIE B
MPOCTPAHCTBE, NPSAMbIC NApajUICIbHbIE W MEPHEHAUKYJSPHbIE K IUIOCKOCTH,
MPU3HAK NEPHNEHIUKYISIPHOCTH TPSMOM M TUIOCKOCTH, TE€OpeMa O MNpAMOM
MEPIICHAUKYIISAPHON IIOCKOCTH. YTJbI B IPOCTPAHCTBE: yIOJ MEXKIY NPSMOU U
IJIOCKOCTBIO,  JBYIPAHHBIA  YroJ, JIMHEWHBIM yrojl JABYIPAaHHOTO  yrija.
[leprieHAMKYJIAp ¥ HAKJIIOHHBIE: PACCTOSHUE OT TOYKH JIO IJIOCKOCTH, PACCTOSHUE
OT TIPSAMOM 710 TIFIOCKOCTH, TIPOSKITHS (PUTYPHI HA TITOCKOCTH. [leprneHauKyasspHOCTh
IUIOCKOCTEN: MPU3HAK NEPIEHINUKYISIPHOCTH JIBYX IUIOCKOCTEH. Teopema o TpEX

MEepIEHIUKYIsIpax

7.4

IloHsATHE MHOrOrpaHHUKA, OCHOBHBIE JJIEMEHTHl MHOIOIPDAHHHMKA, BBIIYKIIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKAa MHororpaHHuka. [Ipusma: N-yrosbHas
npu3Ma, TPaHU U OCHOBAHMSI NMPHU3MBI, IpsMasi ¥ HAKJIOHHAS NPU3MBI, OOKOBasi U
IIOJIHAs [IOBEPXHOCTh IIPU3MBL. [Tapannenenunen, PSIMOYTOJIbHBIN
napajuiejienuie] U ero coucrea. Ilupamupa: n-yronpHas nupamMuna, TpaHd U
OCHOBaHHUE MUPaMU/JIbl, OOKOBAsI U MOJIHASL TOBEPXHOCTh MUPAMU/Ibl, IPaBUIbHASA U

yceuéHHas NupaMujaa. OJIEMEHTbl Mpu3Mbl M nupamuisl. [IpaBuiibHbIE




7.5

7.6

1.7

MHOT'OTPaHHUKHU: IMOHATHE IPABWIBHOIO MHOI'OTPAaHHHUKA, IIPaBUJIbHAS IIPU3Ma U
IIpaBWIbHAsg NUPAaMUJa, IIPaBWIbHAs TPEYTrOJbHAs NUPAMHMIA W IIPABHIIBHBIN
terpa’p, KyO. IIpencraBneHwe O NpPaBMIIBHBIX MHOTOTPAHHUKAX: OKTAdp,

AOACKAdAp U UKOCARJAPYTHUC Ceuenus IIPpU3MbI U ITHPaMU/JIbI

CHMMCTpHH B IPOCTPAaHCTBE: CHMMETPUA OTHOCHUTCIIBHO TOYKH, pr[MOﬁ,
IIJIOCKOCTH. ONEeMEHTBI CUMMCTPUU B nupaMujaax, Imapajiiejacnumneaax,

IIpaBUJIbHBIX MHOI'OI'PAHHUKAX

Bbruucienue 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHanu, yrisl. [lmomans
OOKOBOW TIOBEPXHOCTH W TIOJMHOH IOBEPXHOCTH NPSAMOM MPU3MBI, IUIOMIAIb
OCHOBaHHUH, TeOpeMa 0 OOKOBOM MOBEPXHOCTH NpsAMOM Ipu3Mbl. I omans 00xoBoi
IIOBEPXHOCTH M IIOBEPXHOCTH IIPaBUIIBHOM IHpaMuIbl, TEOpeMa O IUIOLAAN

yceuéHHoii nupamubl. [Tonstie 06 06béme. OOBEM TUPaMUIBI, TPU3MBI

HO,I[O6HI>I€ TCJla B IIPOCTPAHCTBE. CooTHoOIICHUS MCXKAY  IUIOIaAAMU

[IOBEPXHOCTEN, 00BbEMaMU MOAOOHBIX TET

11 KJIACC

Kon

IIpoBepsieMblii JJIEMEHT COACPKAHUSA

6

I'eomerpus

6.1

[unuaapudeckass MOBEPXHOCTh, OOpa3yrOIIUE MMJIWHIPUYECKON TMOBEPXHOCTH,
OChb IWIMHAPUYECKOW TMOBEepXHOCTH. LlunmuHap: ocHoBaHHMA U OOKOBas

MOBEPXHOCTh, 00pa3yrolas U 0Ch, IIIOMIA (b OOKOBOH U MOJHON MOBEPXHOCTH

6.2

6.3

Konunueckass moBepXHOCTb, OOpa3yrollde KOHMYECKON TIOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOW oBepXHOCTH. KOHyC: 0OCHOBaHuWE U BeplIMHA, 00pa3yroas
U OCb, IUIOH[aJb OOKOBOM M TOJHOM IOBEPXHOCTU. YCEUEHHBIH KOHYC!

oOpa3yroniye U BbICOTa, OCHOBaHUS U OOKOBasi MOBEPXHOCTh

Cdepa u map: ueHTp, paanyc, AMaMeTp, IUIOIIa/lb HOBEpXHOCTH cheprl. Bzanmuoe

pacrnosoxeHue cepbl U MIOCKOCTH, KacaTelbHas MJIOCKOCTh K cdepe, MmIomaisb

cepsl

6.4

I/I306pa)KCHI/IC TCJI BpallICHUA Ha MJIOCKOCTH. P%BépTKa OUJIMHApPA U KOHYCa

6.5

KoMmOuHammu Ten BpamieHUss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMUCAHHBIN

0KOJI0 cepsl, cepa, BIUCAHHAS B MHOTOI'PAaHHUK, WX TEJIO BPALLICHUS

6.6

[Tonstne 06 o6béMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 00BEME
OpSMOYTOJIBHOTO TMapajuienenunena u ciuenctsus u3 Heé. OOBbEM HMIMHApA,

koHyca. O0bEM mapa u miomnaab chepol




[MomoOuble Tema B mpoctpaHcTBe. COOTHONIICHHS MEXAY — IUIOMIAISIMU

o1 MOBEPXHOCTEH, 00bEMaMH MOAOOHBIX TET
6.8 Ceuenust nuauHApa (MapauieibHO W MEPHEHAUKYJSIPHO OCH), CEYEHHUs KOHYyca
' (mapaenbHOE OCHOBAHUIO U POXO/SIIEE YEpPE3 BEPILIUHY ), CEUEHUS 11apa
BexTop Ha miockoctu M B mpocTpaHcTBe. CII0)KEHHE M BBIUMTAaHHE BEKTOPOB.
6.9 YMHOXEHHE BEKTOpa Ha 4uciio. Pa3inoxkeHne BeKTopa 1o TpEM HEKOMILIAHAPHBIM
' BekTopaM. IIpaBwio mapamnenenunena. Pemenwe 3amay, CBS3aHHBIX C
IIPUMEHEHUEM IIPaBUII ACUCTBUI C BEKTOpaMU
[IpssMoyronbHas cucrema KOOpAMHAT B mpocTpaHcTBe. KoopauHaThel BeKTOpa.
6.10 [Ipocreiimme 3amaun B KoOpAMHATax. YTrojl MexIy Bekropamu. CkaiasipHoe

IMPON3BCACHUC BCKTOPOB. Breraucnenue YIJIOB MCKAY HNPAMBIMH W IIJIOCKOCTAMMU.

KOOpI[I/IHaTHO-BeKTOpHHﬁ MCTO/J IIPHU PCHICHUU I'COMCTPHUUYCCKUX 3ada4d




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTaM
O0CBOEHHUS OCHOBHOII 00pa30BaTe/IbHOI NPOrPaMMBbI CPeIHero
0011ero oopa3oBaHus

Brnanenue meromaMu J0Ka3aTenbCTB, alrOPUTMAMHU PEIICHHS 3ajad;
yMeHue (GpopMylIupoBaTh W ONEPUPOBATH MOHATUSMHU: ONpEICIICHHE,
aKcMoMa, Teopema, CIIEJICTBUE, CBOMCTBO, MPHU3HAK, JI0KA3aTEIbCTBO,
PaBHOCHWIbHBIE (bOpMyIHPOBKH; IIPUMEHATH UX; yMEHHE
dbopmynarpoBaTh 00paTHOE U TPOTHUBOIOJIOKHOE YTBEPXKICHHE,
NIPUBOJUTL TIPUMEPbl U KOHTPIPUMEPHI, HCIIOIB30BaTh METOJ
MaTeMaTHYECKON MHYKIIMU; TPOBOJIUTH JI0KA3aTEIIbHBIC PACCYKICHUS
npu pCIICHUU 3ajJa4, OLCHUBATH JIOTUYCCKYIO IMPaBUJIBHOCTH
paccyXJeHUi; yMEHHE ONepUpoBaTh MOHATUSIMH: MHOXECTBO,
IMIOAMHOKECTBO, OI€palMu HaJ MHOKCCTBaAMH; YMCHHEC HUCIIOJIb30BaATh
TEOPETUKO-MHOKECTBEHHBIN  ammapar JUisi OINWCaHUS  pealbHBIX
IIpOLECCOB U SIBJICHUUN U IIpu pCHICHUHA 3aa4, B TOM YHUCIIC U3 APYIrux
y4eOHBIX TPEIMETOB; YMEHHE ONIEPUPOBATH OHATUAMU: Tpad, CBI3HBIN
rpad, nepeBo, LHKJI, Tpad HA TIIJIOCKOCTH; YMEHHE 3aJaBaTh U
OTMHCHIBATH Tpadbl pa3IMuHBIMU CIIOCOOAMH; UCTIONIB30BaTh rpadbl MpH

pelieHnu 3a1a4

YMeHue onepupoBaTh NOHATHUAMU: HATYPAIBHOE YHCIIO, LENOE YUCIIO,
CTEIEHb C LIEJIBIM I10Ka3aTeIeEM, KOPEHb HATYPaJIbHOU CTEIIEHU, CTEIIEHb
C palMOHAJIBHBIM  IIOKAa3aTejleM, CTENEeHb C JIEWCTBUTEIBHBIM
moKaszaTejeM, JorapuM ducia, CHHYC, KOCHMHYC UM TaHI€HC
MIPOU3BOJIBHOIO 4YHCJIA, OCTATOK [0 MOAYJIIO, PAalMOHAIBHOE 4YHCIIO,
WPPALMOHAIBHOE  YHUCJIO, MHOXECTBA  HATYpPAJIbHBIX,  LENbIX,
palMOHANbHBIX, JCHCTBUTEIBHBIX YHUCEN; YMEHHME HCIO0JIb30BaTh
MPU3HAKY JETMMOCTH, HAUMEHbIINH OOIIMIA AEIUTENb U HaMEHbIIIee
of1iee KpaTHOE, AITOpUTM EBKIIMAA MpU peleHnH 3a1a4; 3HaKOMCTBO
C pa3IMYHBIMU [O3ULUOHHBIMA CUCTEMaMH CYMCIICHHS; YMEHHE
BBIMOJIHATH BBIYMCIICHUE 3HAUYEHUI U MpeoOpa3oBaHUs BBIPAKEHUN CO

CTENEeHsMH U JorapudpmMamu, mpeoOpazoBaHus APOOHO-PAITMOHATBHBIX




BBIPAKEHUI; YMEHHUE ONEPUPOBATH MOHATUSAMU: IIOCIEA0BATENBHOCTD,
apupmeTHyeckas ~ Iporpeccusi,  IeoMeTpuuyeckas  Iporpeccus,
OeckoHEUHO yOBIBAIOIIAsl I€OMETPUYECKast IPOTPECCHs; yMEHHE
3aJaBaTh  IIOCJEIOBaTEIbHOCTH, B TOM YHUCIE€ C IOMOILIbIO
PeKYppeHTHBIX  (OpMyJ;  yYMEHHE  ONEpPUPOBATh  MOHATHAMU:
KOMIUIEKCHOE YMCJIO, CONPSKEHHbIE KOMIUIEKCHBIE YMCIIa, MOAYJb U
apryMEHT KOMILIEKCHOTO 4Hcia, popMa 3aliCH KOMIUIEKCHBIX YHCEN
(reoMeTpuyeckas, TpPUTOHOMETpUYECKas MU anredpanyeckas); yMeTb
MPOU3BOIUTH APUPMETUIECCKHUE ACUCTBHUS C KOMIUIEKCHBIMU YHCIIAMHU;
IPUBOAMTH  NPUMEPBHl  HUCHOJIb30BAaHMUA  KOMIUIEKCHBIX  YHCEl;
ONEpUpPOBaTh TMOHATUSAMU: MaTpuua 2X2 u 3%3, omnpenenuTenb

MaTpulbI, FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBaTh NOHATUAMU: PalMOHAJIbHBIC, UPPALlMOHAJIbHBIE,
MoKa3aTeJIbHbIe, CTENICHHBIC, JIOTapu(pMUIECKHE, TPUTOHOMETPUIECKHE
YPaBHEHHs M HEPAaBEHCTBA, HUX CHCTEMbI; YMEHHE OIIEPUpPOBATh
MOHATHUSIMH: TOXIECTBO, TOXK/IECTBEHHOE Npeo0pa3oBaHKe, ypaBHEHNE,
HEPABEHCTBO, CHCTEMa YpPAaBHEHUN M HEPABEHCTB, PAaBHOCHJIBHOCTb
YpaBHEHUW, HEPAaBEHCTB W CHUCTEM; yMEHHUE pellaTb ypaBHEHUS,
HEPABEHCTBA M CUCTEMBI C MOMOIIBIO PA3IUYHBIX MPUEMOB; PELIATh
YpaBHEHHUsI, HEPABEHCTBA M CHUCTEMBI C IIapaMETpPOM; IPUMEHSATH
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUJISl PEIICHHUS] MaTEMAaTHUECKUX

3a/1a4 U 3a]1a4 U3 pa3IM4HbIX 00JaCTel HayKu U peallbHOM JKU3HU

YMenue onepupoBaTh MOHATHSAMH: (PYyHKIHSA, 4YETHOCTH (YHKLUH,
NEPUOMYHOCTD (DYHKIMH, OTPaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb
GbyHKIUH, SKCTpeMyM (QYHKIIUH, HauOoJIblllee U HAUMEHbBIIIEe 3HaYCHHS
(GYHKIMM Ha TPOMEXYTKE, HENpepbiBHAS (QYHKLUS, ACHUMIITOTHI
rpaduka ¢GyHKOUM, TepBas U BTOpas MpoOU3BOAHAas (yHKUUH,
reoMeTpHUECKUil 1 (pU3MUECKHI CMBICI TPOU3BOAHOM, TepBooOpa3Has,
onpeAeNnéHHbId HMHTErpall; yYMEHHE HaxOJuTh acCUMMOTOTHI TIpaduka
(YHKIMK; YMEHUE BBIYUCIATH MPOU3BOJAHBIE CYMMBI, IPOU3BEACHUS,
YaCTHOTO U KOMIO3UIMH (PYHKIINI, HAXOIUTh YpaBHEHUE KacaTebHON
K TpaduKy (QyHKIMU; YMEHHE HaXOIUTh MIPOU3BOIHBIEC 3JIEMEHTAPHBIX
(GyHKIMHA; YMEHHE HCHOJIb30BaTh IMPOU3BOAHYIO I HCCIIEIOBAaHUS
(GyHKIMHA, HAXOIUTh HAHOOJBIINE U HAUMEHbIINE 3HAYCHU (YHKLUH;
CTPOUTh TIpaUKd MHOTOWIEHOB C MCIIOJIB30BAaHUEM ammapara

MAaTCMaTUUCCKOT O aHAJIN3a; IPUMCHSATD IIPOU3BOAHYIO JJIA HAXOXKICHUSA




HaWJIy4dlllero pPEIICHHUs B IPUKIAIHBIX, B TOM YHCIE COLMAIBHO-
HKOHOMHYECKUX U (PU3MYECKUX 3a]lauax; HaXOAUTh IJIOMIAN U 00BEMBI
¢Gury ¢ nomoIp UHTErpaia; NPUBOAUTH IPUMEPbI MATEMAaTHIYECKOTO

MOJIETTUPOBAHUS C MOMOILBIO T depeHIINaTbHBIX YpaBHEHU N

VYMeHue onepupoBaThb NOHATHAMM: Tpapuk (yHKOUM, oOpaTHas
GbyHKIMA, KOMIO3ULUs QYHKIMN, TUHEHHas (YHKUIUS, KBaIpaTHIHAS
byHknMsa, — panuoHadbHas — (QyHKOUSA, — cTeneHHas  (QyHKIHS,
TpUTOHOMETpHUYECKHEe (DYHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHE
(GyHKUMH, TOKa3aTenbHass W Jiorapupmuueckas (QyHKIUHM; yMEHUe
CTpOUTH TpadUKU U3yUEHHBIX (PYHKIHH, BBIIOIHATH MTPeoOpa3oBaHuUs
rpaduKoB (YHKUUH, UCTIOJIB30BAaTh TPaGUKH ISl U3yUEHUS [TPOLECCOB
Y 3aBHCHMOCTEH, IPU PEIICHUH 33/1a4 U3 IPYTUX y4eOHBIX MPEIMETOB
U 33724 U3 peaJbHOM JKU3HU; BbIpakaTb (hOpMysaMH 3aBHCUMOCTH
MEXy BETMYMHAMU; MUCIIOJIb30BaTh CBOMCTBA U rpaduku pyHKIHIA 115t
peleHys ypaBHEHUH, HEpaBEHCTB U 33/J1a4 ¢ apaMeTpaMu; U300paxarb
Ha KOOPJAWHATHOM INTOCKOCTM MHOXECTBA PpEIICHWH ypaBHEHU,

HEPABCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBBIE 3aJla4M Pa3HbIX THUIOB (B TOM YHUCIIE Ha
MIPOLIEHTHI, JOJIU U YaCTH, Ha ABM)KEHUE, padOTy, CTOMMOCTb TOBapOB U
YCIIYT, HaJIOTH, 3aJ1a41 U3 00JIACTH YIPaBJICHUS JTMUYHBIMU U CEMEHHBIMU
(MHaHCaMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI II0 YCIIOBUIO 3a/a4d, MCCIEI0BATh IMOJyYEHHOE PELICHUE U
OLICHMBATh MPaBJONOJOOHOCTh PE3yJbTAaTOB; YMEHHUE MOJEIUPOBAThH
peanbHbIe CUTyalud HA SA3BIKE MATEMATUKH; COCTABIIATH BBIPAXKECHUS,
YpaBHEHHs, HEPABEHCTBA M HX CHCTEMBI IO YCIOBHIO 3aJauH,
HCCIEA0BAaTh IIOCTPOCHHBIE MOJENM C HCIOIB30BAHMEM alapara

anredpbl, UHTEPIPETUPOBATH MOJTYUYEHHBIN PE3yIbTaT

YMeHue omnepupoBaTh IMOHSATHUSMHU: CpeqHee apuPMETHUECKOE,
MeqraHa, HanOoJIbIllee ¥ HaUMEHbIIIee 3HAUYCHUSI, pa3Max, JUCTIEPCHS,
CTaH/IapTHOE OTKIOHEHHE YHCIOBOrO Habopa; yMEHUE H3BJICKaTh,
HMHTEPIpPETUPOBaTh HH(OPMALINIO, TPEICTABICHHYIO B Ta0JMILax, Ha
auarpammax, rpadukax, OTpaxaronlyro CBONCTBA pealbHBIX MPOIIECCOB
U SBIEHUHN; NPEICTaBIATh HHPOPMAIMIO C TOMOMIbIO TabIUIl U
IUarpaMM; HCCIIEIOBaTh CTATUCTUYECKHE JIaHHBIE, B TOM 4YHUCJE C

MPUMEHEHHEM TIpa@UyecKuX METOJOB U DBJIEKTPOHHBIX CPEICTB;




Fpa(l)I/I‘-IeCKI/I UCCiIca0BaTb COBMCCTHBIC Ha6JIIOI[eHI/ISI C IIOMOIIIBIO

JUarpamMm paccerBaHUs U JIMHEHHOU perpeccuu

YMeHue onepupoBaTh MOHATUSIMHU: CIYyYalHBIM OMNBIT M Clly4ailHOE
COOBITHE, BEPOSTHOCTH CIIYYalHOTO COOBITHS, YMEHHE BBIUYUCIISTH
BEPOATHOCTh C HCIIOJIb30BAHUEM TIpaUuecKUX METOJIOB; NMPUMEHSITh
(OpMyJIBI CIOXKEHUS U YMHOXKCHHSI BEPOATHOCTEH, (GOPMYITy IMOIHON
BepoATHOCTH, ¢opmyiny bepHymin, xomMOuHaTOpHBIE (aKThl U
(GOpMyIIBI; OICHUBATh BEPOATHOCTH PEATBHBIX COOBITHI; yMCHHE
ONEpUPOBATh TMOHATUSIMH: CIydyailHas BeJIMYMHA, pacIpeleleHHe
BEpPOSITHOCTEH, MAaTEMaTHUYECKOE OKUJAHUE, JUCTICPCUS] U CTAHIaPTHOE
OTKJIOHEHHE CIIy4ailHOH BENWYMHBI, (YHKIUU pacrlpeiesieHuss Hu
IJIOTHOCTA  PaBHOMEPHOTO,  IIOKA3aTEJIbHOTO W HOPMAJIBHOTO
pacmpeneneHnuii; yMEHHE HCHOJb30BaTh CBOWCTBA  HM3yYEHHBIX
pacrpeesieHuid i peleHus 3aa4; 3HaKOMCTBO C MOHATHIMU: 3aKOH
OOJIBIIMX YHCEN, METOJbl BBIOOPOUHBIX UCCIECOBAHHUM;, YMEHUE
MPUBOJUTH TPUMEPHI TPOSBICHUS 3aKOHA OOJBIIUX YHCET B
MPUPOAHBIX U OOIIECTBEHHBIX SBJICHHIX; YMEHHE OINEpPHpPOBATh
MOHATUSAMH: COYETAHHE, TEPECTAHOBKA, YHCJIO COYETAHUM, YHCIIO
nepecTaHoBok; OMHOM HpIOTOHA; yMeHHE TPUMEHATH KOMOMHATOPHBIE
(hakThl M pacCy X ACHUS JJIsl PEIICHUS 3a/1a4; OIEHUBATh BEPOSITHOCTH
pEabHBIX  COOBITUH; COCTaBJISTH BEPOATHOCTHYIO MOJAEIb U

MHTEPIPETUPOBATH ITOJTYYEHHBIN pE3yJIbTaT

YMeHne onepupoBarTh IOHATUSMH: TO4YKA, MpsAMas, ILIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, Jyd, BEIMYMHA YyIJA, IUIOCKUM Yyroi,
JNBYI'PAaHHBIA yroJ, TPEXTPAHHBIA YTOJI, CKPEIIMBAKOLIUECS MPSMBIE,
MapaJuIEIbHOCTh U NEPIEHAUKYIIAPHOCTD NPSMBIX U INIOCKOCTEH, YIroil
MEXIy MPSMBIMHU, YTOJI MEXAY MPSAMON M IUIOCKOCTBIO, YIOJ MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKHU JI0 IIJIOCKOCTH, PACCTOSIHUE MEXKIY
MPSIMBIMH, PACCTOSTHUE MEXY IUIOCKOCTSMH; YMEHHE HMCIOJIb30BaTh
IpU pELIeHUH 3a7ad H3y4YeHHble (DaKThl U TEOPEMbl IIAHUMETPHUH;
YMEHHE OLIEHUBATh pa3Mepbl 0OBEKTOB OKPY’KAIOLIETO MHUPA; CTPOUTH
MaTeMaTHYECKUE MOJEIU C IIOMOLIBI0 I€OMETPUYECKUX IMOHATHM U

BCJIMYHWH, PCIIATh CBA3AaHHBIC C HUMH MPAKTHYCCKUEC 3a1a4n

10

YMeHue onepupoBaTh MOHATHIMU: IUIOMIAb GUrypsl, 00bEM QUTYPHI,
MHOT'OTPaHHHUK, IPaBUIIbHBIH MHOTOTPAaHHUK, CEUCHHE MHOTOTPaHHUKa,

KyO, mapajiesnenunesn, npusMa, nupamuaa, Gurypa m HOBEPXHOCTh
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BpallIeHUs, IUIUHP, KOHYC, map, cdepa, miomanab cGepsl, TUIoNaIb
MOBEPXHOCTH MHUPAMHUIbI, MPU3MbI, KOHYCa, LUIUHIPa, 00bEM KyOa,
MIpsAMOYT'OJIbHOT'O IapaJuICICnuIicaa, nupaMuabl, IIprU3Mbl, OUJIUHIAPA,
KOHYCa, [1apa, pa3BEéPTKa MOBEPXHOCTH, CEYCHUS KOHYCA U IMIHHAPA,
napajuiejibHble OCH WJIM OCHOBAaHWIO, CCUCHHE IIApa, IUIOCKOCTb,
Kacaromascss cepsl, MUIMHAPA, KOHYCa, YMEHHE CTPOUTh CEUYCHUE
MHOTOTpaHHUKA, U300pakaTh MHOTOTPAHHHUKH, (DUTYPBI i TIOBEPXHOCTH
BpAIlCHUS,, UX CCEUYCHHSA, B TOM YHCIE C IOMOIIBIO 3IICKTPOHHBIX
CPEACTB; yMEHHE NPHUMEHSTh CBOHCTBA T'EOMETPUYECKUX QUTYP,
CaMOCTOSATEIILHO (POPMYJIMPOBATH OMPEACICHUS HM3Y4aeMbIX (QHTYD,
BbIIBUT'AaTh TUIIOTC3BI O CBOMCTBax H IMpU3HaKax TI'COMCTPUUCCKHUX
¢buryp, 0OOCHOBBIBATH WJIM OIPOBEPraTh HX; YMEHHE IMPOBOIUTH
KIaccupukanuo (GUTYp MO PA3IMYHBIM TIPU3HAKAM, BBITOTHATH

HeO6XO,I[I/IMBIC JAOITIOJITHUTCIIbHBIC ITIOCTPOCHHA

YMeHue omnepupoBaTh MOHSATHSAMHU: JBU)KEHHE B IPOCTPAHCTBE,
MapajuIeNbHBIA TIEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B TIPOCTPAHCTRBE,
MOBOPOT, TMpeoOpa3oBaHue MOA0OMs, MOAOOHBIE (UTYPBI, YMEHHUE
pacro3HaBaTh paBHbIC U TOJIOOHBIE (PUTYPHI, B TOM YUCIIE B TIPHPOJIC,
HCKYCCTBE, apXUTEKType; UCIOIb30BaTh F€OMETPHUECKUE OTHOILICHUS
MPU PEUICHUM 33Ja4; HAXOJIUTh T€OMETPHYCCKHE BEITUYHMHBI (IJTMHA,
yroJ, MIolmaab, 00bEM) MPU PEIICHUU 3aJad M3 IPYTHX Y4eOHBIX
MPEIMETOB U M3 PEATbHOMN KU3HH, YMEHUE BBIYUCIIATH TEOMETPUICCKUE
BEJTMYUHBI (JTMHA, YTOJ, IMJIOMAaAb, 00bEM, IUIONIA/lb MOBEPXHOCTH),
WCTIONIE3YsT M3Y4YeHHBIE (DOPMYIIBI U METOIBI, B TOM YHCIIEC: IDIOIIATh
MOBEPXHOCTH MHPAMHU/IBI, IPU3MBI, KOHYCa, IMIIMHAPA, TUIOIMAAb Chephl;
00BEM Ky0a, IPSIMOYTOIBHOTO MapalyIeNienuIea, MUPaMHUIbl, TPU3MBI,
WIMHIpPA, KOHyCa, IIapa; YMEHHE HaXOAWUTh OTHOIICHHE OOBEMOB

o1I00HBIX GUryp
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YMeHue omnepupoBaTh  MOHATUSMHU:  MPSIMOYTOJIbHAs — cHUCTEMa
KOOpJUHAT, BEKTOpP, KOOPJAUHATHI TOUKH, KOOPAUHATHI BEKTOPA, CyMMa
BEKTOPOB, MMPOU3BEACHNE BEKTOPA HA YHUCIIO, Pa3Io’KEHUE BEKTOpaA IO
0a3ucy, CKaJIsIpHOE IMPOU3BEICHUE, BEKTOPHOE IPOU3BEICHHE, YTOJI
MEXJIy  BEKTOpaMHM; yYMEHHE  HCIIOJIb30BaTb  BEKTOPHBIM U
KOOpJAMHATHBIA METOA Ui PELIEHUS] F€OMETPUUYECKHUX 3aJad M 3a1ad

JIPYTUX Y4EOHBIX MMPEIMETOB
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YMeHue BbIOMpaTh NOAXOMAIIMM METOJN JJIs pEUIeHMs 3a/layi;
[IOHMMAaHHE 3HAYUMOCTH MAaTEMaTHUKA B HU3YYEHHUU IPUPOAHBIX U
OOIIECTBEHHBIX MpPOIECCOB M SBJICHUI; YMEHHE paclo3HaBaTh
IIPOSABJICHUE 3aKOHOB MATEMAaTMKH B HCKYCCTBE, YMEHHME IPHUBOJUTH
IIpUMEPbl  MAaTEMaTUYECKUX OTKPBITUM POCCHUMCKOM M MHPOBOM

MaTeMaTH4YeCKOM HAayKH




INEPEYEHD 2JIEMEHTOB COIAEPKXAHUSA, IIPOBEPAEMBIX HA EI'D
ITO MATEMATUKE

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

Koxn

1 Yucna u BIYUCICHUSA

11 Hatypanbhble u nensle uncina. [lpu3Haku AeIMMOCTH LEIbIX Yncel

1 Panmonaneubie uncna. OOBIKHOBEHHBIE W JACCSATHYHBIE JAPOOH, MPOICHTHI,
' OeCKOHEeUHbIE IEPUOUUECKUE IPOOH

13 Apudmernueckuil KopeHb HaTypanbHOM creneHu. JleHcTBUs ¢ apupMeTHIeCKUMHU
' KOPHSIMH HAaTypaJIbHOW CTETICHU

14 Crenenp c¢ uensiM mnokaszarteneM. CTeneHb € palUMOHAIBHBIM IOKAa3aTENIEM.
' CBoiicTBa cTeNIeHU

15 CuHyc, KOCHMHYC M TaHI€HC 4YMCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHT€HC YHCIOBOI0 apryMeHTa

1.6 Jlorapudm uncna. JlecaTHIHbIE U HATYpPAIbHBIE JTOTapH(PMBI

JleiictBuTenbHbIE YHuCIa. ApUPMETHYECKHE OINepalud C JeHCTBUTEIbHBIMU
1.7 yucaamu. [TpuGnuxEHHbIE BBIYUCIICHNUS, IPABUIIa OKPYTJICHUS, TPUKUIKA U OLIEHKa
pe3yJibTaTa BEIYMCIEHUN

1.8 ITpeoOpa3oBanue BoIpaXKeHUH

1.9 KomriekcHele yncna
2 YpaBHEHUS U HEPAaBEHCTBA

2.1 Lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS

2.2 HppatmonanbHble ypaBHEHUS

2.3 Tpuronomerpuyeckue ypaBHeHHs

2.4 [TokazarenbHble U IoTapuPMUUECKIE YPABHEHUS

2.5 enble u 1poOGHO-palioHaIbHbIE HEPABEHCTBA

2.6 WppanmonansHble HepaBeHCTBA

2.7 [TokazaTenbHbIC U JTOTapU(MHUUESCKIE HEPABCHCTBA

2.8 TpuronomeTpuyeckre HepaBeHCTBA

2.9 CucreMspl 1 COBOKYITHOCTH ypaBHEHUI U HEPABEHCTB

2.10 VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C ITApaMETPaMu

2.11 Matpuia cucTeMbl JIMHEWHBIX ypaBHEHUI. OnpeaennTesb MaTPULIbI




OyHKIUHN U TpapuKu

Oyuknwms, crmocoOwl 3ananus QyHknuu. [paduk ¢yskinuu. BzanmHo oOparHbIe

3 ¢bynkuu. YérHele u HeuéTHbIe pyHkimu. [leproanueckue GyHKuun
OO6nacTh ompeneneHus] U MHOXECTBO 3HaueHWi GyHkuuu. Hynu QyHkumu.
32 [IpoMexxyTKH  3HAKOIMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIWH.
' MakcuMymbl 1 MUHUMYMBbl (QyHkimu. HamGombiiee U HavMeHbllee 3HAUYCHUE
(GYHKINU Ha TPOMEKYTKE
33 Crenennas ¢yHKUMs C HaTypaJbHBIM M LEJIBIM MoKazareneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduk KOpHs N-0ii CTENEHH
3.4 Tpuronomerpuyeckue QyHKIMH, UX CBOWCTBA U TpaQuKu
3.5 [Toka3zarenbHas u orapudmMudeckas QyHKIMH, KX CBOHCTBA U TpaduKH
36 Toukm paspeiBa. AcumnToTsl TpadukoB (yHkmuii. CoiicTBa  (QyHKIHIA,
' HEMpPEPBIBHBIX HAa OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 33JaHUSI TOCIIEIOBATEILHOCTEN
3.8 Apudmernueckas u reomeTpuyeckas nporpeccuu. opmMya CI0KHBIX MPOIIEHTOB
4 Hauana maTremMaTiueckoro aHaimsa
4.1 [IpousBonnas ¢pyHkuuu. [IponsBoiHbIE 371€MEHTAPHBIX (PYHKIIUH
[IpumeHeHne NpPoOM3BOJHON K HCCIENOBAaHUIO (PYHKIMH Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxieHne HanOobIIero 1 HauMeHbIIEro 3Ha4yeHus (PyHKIUN Ha
OTpe3Ke
4.3 [TepBooOpaznas. Muaterpan
5 MHoecTBa 1 JIOTUKA
5.1 MHoOkecTBO, ONepaly HaJl MHOKecTBaMU. [narpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OmnucarenbHas CTaTUCTUKA
6.2 BepositHocTh
6.3 KombunaTtopuka
7 I'eomerpus
7.1 durypsl Ha MIIOCKOCTH
1.2 [IpsiMbIe ¥ TUIOCKOCTH B MMPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tema v MOBEpXHOCTH BpaleHUs




7.5

KoopauHaTsl 1 BEKTOPBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






