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HOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOro Kypca «l'eomerpusi» 0a30BOTO YpPOBHS st
oOyuaromuxcst 10 —11 kmaccoB paspaborana Ha ocHOBe DenepaibHOTO
roCy/IapCTBEHHOI'0 00pa30BaTENIbHOIO CTaHAApTa CPEIHEro O0IIero o0pa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX  TpeOOBaHWH, TMPEHBABISIEMBIX K
MaTEMaTHIECKOMY OOpa3OBaHHWIO, ¥ TPAAWIMA POCCHUCKOTO 00pa3oBaHUSI.
Peanuzanus nporpamMmbl o0ecrieunBaeT OBJIAJCHUE KIIFOUEBBIMUA KOMIIETEHIIUSIMH,
COCTaBJIIIOIIMMH OCHOBY JUJII CaMOpPa3BUTHUS M HEMPEPHIBHOIO 0Opa30BaHMUs,
IEJOCTHOCTh OOIEKYIBTYPHOTO, JHMYHOCTHOTO M TIO3HABATEIHLHOI'O Pa3BUTHUS
JUYHOCTHU 00 YJAFOTIIIXCA.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh yd4eOHOTO Kypca TEOMETpHH Ha YPOBHE CpPETHEro OOIIero
oOpazoBaHust OOYCIOBJIEHA MPAKTUYECKOW 3HAYMMOCTHIO METANpEeAMETHBIX U
NPEeIMETHBIX PE3YJbTaTOB OOyUEHMsS] T'€OMETPUU B HAIPABICHUH JUYHOCTHOIO
pa3BuUTHs oOyyaromuxcsi, ¢GopMupoBaHusi (YHKIMOHAIBHOM MaTeMaTH4ecKou
rPaMOTHOCTH, U3yUYEHHUSI IPYTUX Y4E€OHBbIX OUCHUIUIUH. Pa3BuTne y o0ydarommxcs
MPaBUJIBHBIX TPEACTABICHUA O CYIIHOCTH U TMPOUCXOXKICHUU T'C€OMETPUUYECKUX
a0CTpakIii, COOTHOIIEHUH PEATbHOIO0 M HUIACAIBHOr0, XapaKTepe OTPaXKEHUs
MaTeMaTHUYECKOW HAYKOU SIBJICHHUU U ITPOLECCOB PEAIIBHOTO MUPA, MECTE TEOMETPUHU
B CUCTEME HayK U POJIM MATEMATUYECKOTO MOJICIMPOBAHUS B HAYYHOM MTO3HAHUU U
B MIPAKTUKE CIIOCOOCTBYET (hOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHHUS yUaIllUXCs, a
TaK)K€ KadeCTB MBIIUICHUS, HEOOXOJUMBIX [IJIsi aJanTallid B COBPEMEHHOM
o01iecTBe.

I'eometpus sBnsieTcs oNHUM K3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHETO
oOirero oOpa3oBaHuUsl, TaK KakK OO0ECleYyrMBaeT BO3MOXKHOCTb H3YUYECHHS Kak
JUCIUIUIMH €CTECTBEHHO-HAYYHOW HAIPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndyeckoe wMbIIieHne, (HOpMHUPYEMOe TpPH HM3YYCHHH OO0 YyYarOIIMMUCS
MOHSTUUHBIX OCHOB T€OMETPUU U TOCTPOCHUU IETIOYKH JIOTUUECKUX YTBEPKIACHUN
B XOJI€ pEUIEHUS T€OMETPUYECKUX 3aJa4d, YMEHUE BBIABUTATh M OMNPOBEPraTh
TUIOTE3bl HETOCPEACTBEHHO MCIOIB3YIOTCS TMPU PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHne OpueHTUPOBATLCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJb BO
BCEX 00JIACTSIX AESATENIbHOCTU 4YenoBeka. OpueHTalusi 4eIoBeKa BO BPEMEHU U
IPOCTPAaHCTBE — HEOOXOJUMOE YCIOBHE €ro COIHAIbHOro ObITHs, Qopma
OTPAKEHUSI OKPYXKAIOLEr0 MHUpPa, YCJIOBUE YCHEIIHOTO IMO3HAHUS U AKTUBHOIO
npeoOpa3oBaHus  JAeMcTBUTENbHOCTH. OmnepupoBaHHE  MOPOCTPAHCTBEHHBIMU
oOpazamMu 00BEIUHSIET pa3HbIC BUIbI yU€OHOU U TPYAOBOM IEATEIIBHOCTH, SIBIISETCS



OJJHUM H3 TpO(ecCHOHATBbHO BAXHBIX KAauecTB, MOATOMY AakTyajbHa 3ajaya
dopMupoBaHuss y  OOydYarOIIMXCS  MNPOCTPAHCTBEHHOTO  MBIIIJIEHUS KAk
Pa3HOBUJIHOCTH OOPa3HOTO MBIIUIEHUS — CYHIECTBEHHOI'O KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKOMN ACSITEIHHOCTH 10 MHOTUM HaIPaBICHUSIM.

Ilenp ocBoeHus mporpaMMmbl yueOHOro Kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE 00yuyeHuss — oOmeo0pa3oBaTeIbHOE M OOUIEKYJIBTYPHOE pPAa3BUTHE
oOy4aromuxcs yepe3 odecredyeHue BO3MOXKHOCTH TPUOOPETEHUS M UCTIOIb30BAHMS
CUCTEMATUYECKUX TEOMETPUYECKUX 3HAHUW U  JIEUCTBHUM, CHEIMPUIHBIX
F€OMETPUH, BO3MOKHOCTM  YCIIEUIHOTO MPOJOJDKEHHS  00pa3oBaHMs IO
CHENUATbHOCTSM, HE CBSI3aHHBIM C MPUKIIAIHBIM UCIIOJIb30BaHUEM T'€OMETPHUH.

[Iporpamma mo reomeTrpuu Ha ©0a30BOM YpOBHE IIpelHA3HAUYeHa ISt
00yyYarolMXCcsl CPEAHEN MIKOIbI, HE UCIBITHIBABIINX 3HAYUTEIbHBIX 3aTPyAHEHUN
Ha YpOBHE OCHOBHOTO oO0Iero oopazoBanus. Takum oOpazom, oOydaromiyecs Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTH OOILIME MAaTEMATUUECKHE YMEHHUS, CBSI3aHHBIE CO
cnenupuKoi reoMeTpur U HeoOXOAUMbIE JUISl KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3Toro, oHu MUMEIOT BO3MOXKHOCTh U3yYUTh T€OMETPHIO OoJiee rIyOoKo, eciiu
B JlaJbHEHIIEM BO3HHUKHET HEOOXOJMMOCTh B TE€OMETPUYECKMX 3HAHHUAX B
npodeccuoHaIbHOMN NeITebHOCTH.

JIOCTH)KEHHE 1eNd OCBOEHHS MpOrpaMMbl 0OECIIEYMBAETCS pELICHUEM
COOTBETCTBYIOIMX  3amad. [IpuOpUTETHBIMH  3aJadyaMud  OCBOCHHS Kypca
«I"'eomerpun» Ha 6a30BOM ypoBHE B 10—11 kiaccax sBIsItOTCS:

e (opmupoBaHue TMpeACTaBICHUS O TEOMETPUM KAaK YacTH MHPOBOMH

KYJIbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opmMupoBaHME NPEACTABIECHUS O MHOTOI'PAHHHUKAX M TelaX BPalCHUS KaK
O BAXXHEWIIMX MATEMATHYECKUX MOJENAX, MO3BOJIAIOIIMX OMHUCHIBATh W
U3Yy4aTh pa3HbI€ SABJICHUS OKPYKAIOIIETO MUPA;

e (opmupoBaHue yMEHHS paclo3HaBaThb Ha YepTexax, MOJACIAX U B
pEaIbHOM MUPE MHOTOI'PaHHUKH U TeJla BpallCHUS;

e OBJAJCHUE METOJAMH PELICHMS 3a/lay HAa MOCTPOEHUS] Ha M300pa)KEHUsX
MIPOCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHue yMeHUS ONEPUPOBATH OCHOBHBIMU TIOHSTHSIMH O
MHOT'OTpaHHUKAX U TeJIaX BPAIICHUS U UX OCHOBHBIMHU CBOMCTBaMU;

e OBJQJCHUE  AITOPUTMAMHM  PEIIEHUs  OCHOBHBIX  THUIOB  3aJlay;
dbopMHUpoBaHWE yMEHHUS  MPOBOJUTH  HECJOXKHBIE  JIOKa3aTelbHBIC
paccyKJIeHusl B XOJAE PELICHUS CTEPEOMETPUUYECKMX 3aJad M 3a1ad C
MIPAKTUYECKUM CO/IEPKAHUEM;

e Pa3BUTHE MHTEUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUarOIIUXCH,
MO3HABATEIHLHON aKTUBHOCTH, MCCIIEOBATEIbCKUX YMEHUM, KPUTUYHOCTH
MBIIILJICHUS;



e (opmupoBaHre PYHKIMOHAIBHON I'PAMOTHOCTH, PEJIEBAHTHON F'€OMETPHM:
YMEHUE PACIIO3HABATh NPOSBICHUS FT€OMETPUUECKUX TOHITHI, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX >KM3HEHHBIX CUTYallUsX U MPU U3YUYCHUH
OpYTux  y4eOHBIX  NPEAMETOB,  NPOSBICHHUS  3aBUCHUMOCTEH U
3aKOHOMEpPHOCTEN, (POPMYyIMPOBATh UX HA S3BIKE TEOMETPUU U CO3/1aBATh
r€OMETPUYECKHE MOJENIH, TNPUMEHATbh OCBOCHHBIM TI'€OMETPUYECKHMA
anmapaT I pEIICHUs IPAKTUKO-OPUEHTUPOBAHHBIX 3ajad,
MHTEPIPETUPOBATh U OLIEHUBATH MOJYyYEHHBIE PE3YyIbTATHI.

OTnUYuTeNnsHOM OCOOCHHOCTHIO MPOTPAMMBI SIBIISIETCSl BKJIIOYEHHE B KypC
CTEpEOMETPHUH B Hayaje ero U3y4yeHus 3a7ay, pelaeMbIX Ha YpOBHE HUHTYUTHUBHOTO
MO3HAHUS, M OMNpeNeNéHHbBIM 00pa3oM OpraHu3oBaHHas padoTa HaJl HUMHU, YTO
CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U TMPOCTPAHCTBEHHOTO MBIIUICHUS,
CTUMYJIUPYET NMPOTEKAHNE MHTYUTUBHBIX MIPOLIECCOB, MOTUBUPYET K JAJIbHEUILIEMY
U3Y4YECHHIO IIPEIMETA.

[Ipeanourenue oTAaETCS HAMMSAHO-KOHCTPYKTUBHOMY METOY OOY4YEHUSs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IPAaKTUYECKOM AEATENbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUU Y
yUaluxcsi B Kypce CTepeoMEeTpHUH MPOBOIUTCA 3a CUET PEIISHUS 3a1a4 Ha CO3/IaHue
IPOCTPAHCTBEHHBIX 00pa3oB W 3ajJady HAa ONEpUpPOBAHHE NPOCTPAHCTBEHHBIMU
oopazamu. Co3manme oOpa3a TMPOBOIUTCS C OMOPOM HA HATJISAIHOCTH, a
olepupoBaHUE 00pPa30M — B YCIOBUAX OTBJICUEHUS OT HAIJISIHOCTH, MBICIEHHOT O
U3MEHEHHMSI €r0 UCXOAHOTO COJICPIKAHMSL.

OcHoBHbIE copepikarelbHble TUHUU Kypca «l'eomerpun» B 10-11 kmaccax:
«MHororpasHuku», «lIpstMpie ¥ MIIOCKOCTH B IPOCTPAHCTBE», «Tena BpameHus»,
«BekTopbl U KOOPAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JIOTHUECKUX YMEHUI
pacnpenessieTcs: He TOJIbKO M0 COAEPKaTeIbHBIM JIMHUSAM, HO U MO rofaM 00y4deHus
Ha YPOBHE CPETHEr0 00IIero 00pa3oBaHuUs.

Copnepxanne 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pE3YJbTaTaM
OCBOEHHUsI paboueil MporpaMmbl, pachnpefei€HHbBIM 10 TrojaM OOydeHwus,
CTPYKTYPUPOBAHO TakKuM 0O0pa3oM, 4YTOOBI OBJIAJICHUE T'€OMETPUYECKUMHU
HOHSTUSIMU M HAaBBIKAMM OCYILECTBIISUIOCH ITOCIIEI0BATENBHO U MOCTYNATENBHO, C
COOJII0IEHNEM PUHIIMIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAJIUCH B
o0LIyI0 CHCTEMY T'€OMETPUYECKUX MPEACTaBICHUN OOYy4YalOIIMXCS, pacIIupss U
yrayossis e€, o0pa3ysi IpOYHbIE MHOYKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydyenue reomerpuun orBoauTCs 2 yaca B Henento B 10 kinacce u 1 yac B
Hezaento B 11 kimacce, Bcero 3a nBa roga o0ydenus - 102 yueOHbIX yaca.



COJEPXKXAHME YYEBHOI'O KYPCA
10 KITACC

IIpsiMmble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUS  CTEPEOMETpPUU. ToOuka, mOpsMas, IUIOCKOCTb,
npoctpaHcTBO. I[loHsiTHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCHUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOe pacnonoxeHue TMpsMBIX B NPOCTPAHCTBE: IIEPECEKarOLIHeEcs,
napajuleJIbHble W CKpEIIMBaromIuecs mnpsamble. [lapaiuienbHOCTs NpAMBIX U
IUIOCKOCTEM B INPOCTPAHCTBE: IMApAJUIEIbHBIE TMpPsSMbIE B IPOCTPAHCTBE;
NapaJuIeIbHOCTh TPEX MPSAMBIX; NMAPAIUICIBHOCTD IMPSAMON U IUIOCKOCTH. YTUIBI C
COHAIIPABJICHHBIMM CTOPOHAMH; YrOJd MEXAY NPsIMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MapajuIesIbHbIE IIIOCKOCTH; CBOMCTBA MapaJuIeNIbHBIX
wiockocted. [IpocTeifire npocTpaHCTBEHHbIE (DUTYphl HA MIOCKOCTHU: TETPa’p,
KyO, mapajuiesenurie]]; TOCTPOCHUE CEUCHUM.

[lepneHaUKyISAPHOCTD NPSIMOM U IUIOCKOCTH: NMEPIECHANKYJISPHBIE NPSIMBIC B
MIPOCTPAHCTBE, NPSMbIE MApPALICIBHBIE W TEPHECHAUKYJISIPHbIE K IUIOCKOCTH,
NPU3HAK MEPHEHAUKYISIPHOCTH TMPAMOM U IUIOCKOCTH, TEOpeMa O MpsMOM
MEPIEHAUKYIAPHON TUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY MPSIMON U
IUIOCKOCTBIO;  ABYIPAHHBIM  Yrojd, JIMHEWHBIM Yroa JBYIPaHHOrO  yrija.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKHU IO IUNIOCKOCTH, PACCTOSIHUE
OT MIPSIMOM JI0 TJIOCKOCTH, MPOEKIUs (PUTyphl HA IIIOCKOCTh. [lepneHaAnKyIsIpHOCTh
IUIOCKOCTEM: MPU3HAK MEPIEHAUKYISIPHOCTUA JIBYX IUIOCKOCTEW. Teopema o Tpéx
MEPIECHANKYIIAPAX.

MHoOrorpaHHuKH

[ToHsiTME MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPDAHHUKA, BBITYKJIbIE
Y HEBBINTYKJIbIE MHOTOTPAHHUKU; pa3BEPTKA MHOrorpaHHuka. [lpusma: n-yrosnpHas
npu3Ma; TPaHU U OCHOBAHUS MPU3MBI; MpsAMasi U HAKJIOHHASI IPU3MbBI, OOKOBas U
MIOJTHAS MIOBEPXHOCTh IIPU3MBL. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuienenunes; u ero corcrsa. [lupammpma: N-yronapHas nupamuia, TpaHd U
OCHOBaHHE MUPAMHUIBI; OOKOBAs ¥ TIOJTHAS MIOBEPXHOCTh MUPAMUIBI; TIPABMWIIbHAS U
yCeu€HHasi MnUpamMuja. OIDJEMEHTbl Tpu3Mbl W nupamuabl. [IpaBuibHbBIE
MHOT'OTPaHHUKU: TMOHSATHE MPABWIBHOTO MHOIOTPAHHMKA; MpPaBUIbHASA MpU3MA U
NpaBUbHAs NUpPaMUJa; MpaBUIbHAA TPEYrojibHAs MNUpaMUlla W TPaBUJIbHBIN
TeTpa3p; KyO. IlpencraBieHne o mpaBWIBHBIX MHOIOIPAHHHUKAX: OKTa’3p,
nonexkasap v uxkocasap. CeueHnst npu3Mbl U MAPAMHUIBI.

CummMmeTpusi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, IMPSIMOW,
IJIOCKOCTHU. DJIEMEHThI CHMMETPHUH B TMPaMUJIaX, MApAJJICIENUIIeax, IPABUIbHBIX
MHOTOTPAHHUKAX.



BblunciieHne 31€MEHTOB MHOTIOTPaHHUKOB: pEOpa, [MaroHaiu, YIJIBL.
[Inomans OOKOBOW MOBEPXHOCTH U IOJHOM MOBEPXHOCTH NPSIMOM TMPHU3MBI,
IUIONIa/1b OCHOBAHUH, TeOpeMa 0 OOKOBOM MOBEPXHOCTH MPsAMOH npu3mbl. [Lnomans
OOKOBOIl MOBEPXHOCTH M TIOBEPXHOCTH NPAaBUIBHOM MNHUpaMUABI, Teopema o
Ionaan yceu€Hnou mupaMubl. [loastue 06 06béme. OObEM TUPAMUIBI, TIPU3MBI.

[TonoOnuble Tena B mpocTpaHcTBE. (COOTHOIIEHUS MEXKIY IUIOMIASIMU
HOBEPXHOCTEHN, 00bEMaMU OJOOHBIX TEJI.

11 KJIACC

Tesia Bpamenust

Hunuaapuyeckas MMOBEPXHOCTbD, oOpa3syroIiue HWIMHIPUYECKON
MOBEPXHOCTH, OCh UMJIWHJIPUYECKOW TMOBEpXHOCTU. [lunuHap: ocHOBaHUA U
OOKOBasi MOBEPXHOCTh, OOpa3ywolas MU OCh; IUIONMIAJb OOKOBOM U MOJHOMN
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yromne KOHUYECKOW MOBEPXHOCTH, OCh U
BEPIIMHA KOHUYECKOM MOoBEepXHOCTU. KOHYC: OCHOBaHUWE U BEpIIIMHA, 00pa3yroIIast
U OCh; TUIOIIA/Ib OOKOBOMU 1 MOJHON MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yrolue
U BBICOTA; OCHOBAHUS U OOKOBAasi TOBEPXHOCTb.

Cdepa u map: meHTp, paadyc, AUAMETP; IUIOMAIb MMOBEPXHOCTU CQepHl.
B3aumnoe pacnonoxkenue chepbl U INIOCKOCTH; KacaTellbHasi IIIOCKOCTh K cdepe;
10 b CepHI.

N3o0pakeHne e BpallleHus Ha MI0CKOCTH. Pa3BEépTka UIMHIpPA U KOHYCA.

KoMOuHanuu Ten BpameHus ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, OTIMCAHHBIN
okoiio cepsl; chepa, BucaHHasi B MHOTOTPAHHUK, WU TEJIO BPAILICHHUS.

[Tonsatue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 06 00bEMe
NpsIMOYTOJILHOTO TMapajuieNienuiena u ciaenctsus u3 He€. OO0bEM WIMHIPA,
koHyca. O0BEM 1mapa u miomaasb chepsl.

[TonoOuble Tena B mpocTpaHcTBE. (COOTHONIEHUS MEXKIY IUIOHIAIMU
MOBEPXHOCTEHN, 00bEMaMu TOJIOOHBIX TEJI.

Ceuenus munHApa (MapajuieabHO U NEPIEHANKYIISIPHO OCH), CEYEHUSI KOHYCa
(mapannenbHOe OCHOBAHUIO U IPOXO/SIIEE YEPE3 BEPIINHY), CEUCHHUS Iapa.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha miuockocT U B poctpancTBe. CloXKeHne U BBIYUTaHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4Kclio. PaznoxkeHne BeKTopa Mo TpEM HEKOMIUTAHAPHBIM
BekTopaM. lIpaBuno mnapamnenenunena. Pemenune 3agay, CBSI3aHHBIX €
NPUMEHEHUEM TIpaBWJI JACHCTBUI ¢ BekTopamu. lIpsiMoyronbHas cucrema
KoopauHaT B mpoctpaHcTBe. Koopaunatel Bektopa. [lpocreiimme 3amauu B
KOOpAMHAaTaX. YTol MeXIy BekTopamu. CKalIpHOE MPOU3BEIEHUE BEKTOPOB.



Brruncnenne yrioB Mexay NMPSAMBIMHU U IIIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPH PEIICHUHU FT€OMETPUYECKUX 3a]1a4.



IINIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE PE3YNbTaThl OCBOCHUS MPOTPAaMMBbI y4eOHOTO TMpeaMeTa
«MaremMaTuka» XapaKTepU3yrTCs:

I'paxxpanckoe BociuTaHue:

c(hOpMHPOBAHHOCTHIO TPAKIAHCKOMN MO3UIIMK 00YUaIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOI'0 WJIE€HA POCCUUCKOrO O0OIIecCTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBICHUH,
OpoUeayp TpaxIaHCKOro oOuiecTBa (BBIOOpPHI, OMNPOCHl WU TMp.), YMEHHEM
B3aUMOJICCTBOBaTh C COLMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHHM C HX
GYHKIIUSAME 1 HA3HAYCHUEM.

IlaTpuoTrnyeckoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTBIO POCCUICKOM TpaXAaHCKON UIEHTUYHOCTH, YBAXKEHUS K
MPOLIJIOMY U HACTOSIIIEMY POCCUIICKOM MaTEMATHKH, [IECHHOCTHBIM OTHOILIEHUEM K
JOCTHKEHUSIM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJb30BAHUIO ATUX JOCTIKCHHM B JPYyrux HayKax, TEXHOJIOTHAX, cdepax
SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoaa;
c(hOPMUPOBAHHOCTbIO ~ HPABCTBEHHOI'O  CO3HAHUSA, OATHUYECKOTO  IOBEICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM IMIPUMEHEHUEM JTIOCTUKEHUM HAYKU U AEATEIbHOCTHIO
y4€HOT0; OCO3HAHWEM JIMYHOT'O BKJIaa B IOCTPOCHHUE YCTOWMUMBOTO OYIYIIIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHHEM K MHPY, BKJIIOYAash ACTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHHUH, PACCYKICHUHN; BOCTPUUMUYHNBOCTHIO
K MaTEMaTUYECKUM aCIeKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

c(OpMHUPOBAHHOCTBIO YMEHMSI TPUMEHATh MaTeMaTHYeCKue 3HaHUs B
MHTEpEecax 370pOBOro U 0€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOTO OTHOIIICHHUS
K CBOEMY 3/IOPOBBIO (30pOBOE NMUTaHKE, COATaHCUPOBAHHBIA PEXUM 3aHSATUU U
OTZIbIXa, peryJisipHas punyeckas akTUBHOCTB); (U3UYECKOT0 COBEPIIICHCTBOBAHUS,
IIPU 3aHATUSAX CHOPTHUBHO-03J0POBUTENBHON IESITENbHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYIY, OCO3HAHWUEM IIEHHOCTH TPYIOTIOOMSI; MHTEPECOM K
paziuuHbiM  cepam  MPOPECCUOHATILHOW  JIESITEIbHOCTH, CBS3aHHBIM €
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymed mnpodeccud W peaM30BBIBATh COOCTBEHHBIC JKM3HCHHBIC IIJIAHBI;
TOTOBHOCTBIO W CIOCOOHOCTHIO K  MaTEeMaTHYECKOMY OOpa3oBaHUIO U



caM0oOOpa30BaHUI0 HA MPOTSHKEHUM BCEW >KU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a]1ady MaTeMaTUYECKON HAMPaBJICHHOCTH.

JKOJIOrHYeCKOe BOCIIUTAHHE:

c(hOpPMHPOBAHHOCTBIO HKOJIOTHYECKON KYyIbTYpbl, TMOHUMAHHEM BIIUSHHUS
COIMATbHO-?KOHOMUYECKUX IMPOIIECCOB HA COCTOSHUE MPUPOJHOM M COLMATBLHON
Cpenbl, OCO3HAHUEM TJO0AJBHOTO XapakTepa HSKOJOTHYECKUX MpoOJieM;
OpHEHTallMell Ha TMPUMEHEHHE MAaTeMaTHUYeCKHX 3HAHWM JJIs peuieHusl 3ajay B
00J1aCTH OKPY>KAIOUIEH Cpeibl, INIAHUPOBAHHUS TOCTYMNKOB U OLIEHKH UX BO3MOXKHBIX
MOCJIEACTBUM JIJISI OKPYIKAIOIIEH CPEBI.

IleHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMHPOBAHHOCTHI0O MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM ©  OOIIECTBEHHOW MPAKTUKH, [MOHUMAaHUEM
MaTeMaTUYEeCKOM HAyKHW Kak c(epbl 4YeI0BEUECKON IesATeNbHOCTH, JTAloB €€
pa3BUTUS M 3HAYUMOCTH JJII PA3BUTHS IUBWIM3ALUM;, OBJIAJCHUEM S3bIKOM
MaTEMaTUKH M MaTEMaTHYECKOM KyJIbTYpOM Kak CpEICTBOM II03HAHUS MUDA;
TOTOBHOCTBIO OCYIIECTBJISATh MPOEKTHYI0 M MCCIEAOBATEIbCKYIO AESATEIbHOCTh
WHJMBUIYaJbHO U B TPYyMIIE.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YUeOHOTO TMpeaMeTa
«MaremaTuka» XapaKTePU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusiMu, YHUBEPCANbHbIMU Pe2YIAMUSHLIMU OeUCTNEUAMU.

1)  Vuusepcanvnvlie — noznasamenvHvle  Oeticmeus, — 0Oecneuusarom
Gdopmuposanue 60a308blX KOSHUMUBHBIX NPOYECco8 obyuarowuxcs (oceoeHue
Memoo0o8  NO3HAHUS — OKpYycaowe20  Mupa,  NpuMeHeHue  JO0SUYECKUX,
ucciedosamenbCcKux onepayuil, ymenull pabomams ¢ ungopmayueti).

ba3oBble j1ornyeckue 1efcTBus:

e BBIBIIATH U XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKK MAaTEMaTUYECKUX
OOBEKTOB, TOHSTUH, OTHOIICHUN MEXAY TMOHATUAMH, (OPMYITUPOBATH
ONIpENCIICHUS]  TOHSATUH; YCTAHABIMBATH CYIIECTBCHHBIA  TPHU3HAK
KJaccu(uKauy, OCHOBaHUA sl OOOOIIEHWS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOT0 aHAIHN3A;

e BOCIpUHUMATh, (opMynupoBaTh U  MNPeoOPa30OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATENbHBIC, CIMHUYHBIC, YACTHBIC W OOIIHE;
YCIIOBHEIE;

e BBIBIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3M U
npotuBopeursi B (akTax, JAHHBIX, HAOMIOJACHUSIX U YTBEPKICHHSIX;
npenyiaraTh KPUTEPUH JIJIS1 BBISIBJICHHS 3aKOHOMEPHOCTEHN W TPOTHBOPEUHIA,



e JIeNaTh BBIBOABI C HCITOJIb30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIFOUCHHUH, YMO3aKIIFOUCHHUH 110 aHAJIOTHH;

e TIPOBOJAWTH CaMOCTOSITEIILHO JI0Ka3aTeIbCTBA MaTEMaTHYCCKUX
YTBEPKJEHUN (MPSMBbIE U OT TPOTHUBHOI0), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOIUTH TPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXXICHUS Y BBIBOJIBI;

e BBIOMpATH CHOCOO perieHus ydyeOHOM 3adaur (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHUs, BBHIOMpaTh HauboNee MOAXOASIIMUA C YIETOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPHER).

Ba3oBble uccienoBaTeabckue 1eiicTBUS:

e HCIOJIB30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKUI MHCTPYMEHT MO3HAHUS;
dbopMynMpoBaTh BOMPOCH], (UKCUPYIONIHME MPOTHBOPEUYUE, MPOOIEMYy,
yCTaHAaBIMBaTh HWCKOMOE W  JaHHOe, (OpMHUpOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO IMO3HIINIO, MHEHUE;

e TMPOBOJIUTH CaMOCTOSITEILHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTO
Oo0BEKTa, SBJIICHHS, TPOIECCa, BBIIBICHUIO 3aBUCHUMOCTEH MEXKIY
00BEKTaMH, SIBIICHUSIMH, ITPOIICCCAMU;

e CaMOCTOSITENIbHO ()OPMYITUPOBATH OOOOIICHUS W BBHIBOJBI IO pe3yjIbTaTaM
MPOBENEHHOTO HAOJIOJCHUS, WCCIENOBAHMS, OLCHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJOB U 000O0IIECHUIA;

e TMPOTHO3MPOBATH BO3MOXKHOE PAa3BHTHE IIPOIleCcca, a TaKKe BBIABUTATH
MIPENATOIO0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCJIOBHSIX.

Pabora ¢ undopmanmueii:

e BBIABIIATH JeHUIMTH HHPOPMAIIMH, TAHHBIX, HEOOXOIUMBIX JIJI OTBETA Ha
BOIIPOC U IS pEICHUs 3a1a4H;

e BbIOMpaTh UH(OpPMAIMIO U3  UCTOYHUKOB  PA3JIUYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh M WHTEPIPETHPOBATH WH(OOPMAIUIO
pPa3TUYHBIX BUAOB U (POPM IIPEICTABIICHNUS,

e CTPYKTYpUpOBaTh MHGOPMAIIHIO, IPEJCTABIATh €€ B Pa3IUYHbIX (HOpMaXx,
WUTIOCTPUPOBATH Tpaduuecky;

e OIICHUBATH HaAEKHOCTh uHbOopMaIuu o CaMOCTOSITETTLHO
c(hOPMYITMPOBAHHBIM KPUTEPHSIM.

2)  VHhueepcanohvie KOMMYHUKAGMUGHbBlE  Oelicmeus,  00ecneyusarom

cPopMUpPOBaAHHOCMb COYUATLHBIX HABLIKOE 00YYAIOUUXCS.

OO0menue:

e BOCIPUHUMATH U (OPMYITHPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBHSIMHU
U LeTIMU OOILEHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MHCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHS IO XOAYy pEUICHUs
3aJ1ayu, KOMMEHTUPOBATh MOTYYEHHBIN pe3ybTaT;

B X0J1e 00CY XK E€HUS 3a/1aBaTh BOINPOCHI MO CYIIECTBY O0CYK/1aeMOM TEMBI,
npoOJIeMBbl, pelraeMon 3aJauu, BbICKa3bIBATh UJIEU, HAalleJIEHHbIE HA MTOUCK
pELICHHSI; COINOCTAaBIATh CBOM CYXKIEHUS C CYXKICHHUAMH JIPYTUX
YYaCTHUKOB JHayiora, OOHapy>MBaTh PA3IMUME U CXOJCTBO IMO3ULIUHA; B
KOPPEKTHOM popme hopMyIMpoBaTh pa3HOIIACHS, CBOU BO3PAKEHUS;
NPEACTABIATh  PE3yJAbTaTbl  pEIIEHHs  3a7aud,  SKCIEPUMEHTA,
UCCIIEJIOBAHMS, IPOCKTA; CAMOCTOSITENILHO BRIOUPATh (POpMAT BBICTYIUICHUS
C y4€TOM 3aja4 MPEe3eHTaAlUU U OCOOEHHOCTEN ayTUTOPHUU.

CorpyaHuyectBo:

MOHKMMATh M UCIIOJB30BaTh MPEUMYIIIECTBA KOMAHTHOW U MHIUBUAYaIbHOU
paboThl MpH pElIeHUH Y4YeOHBbIX 3aJlay; MPUHUMATH L€JIb COBMECTHOMN
NeSTENbHOCTH, IJIJAHUPOBATh  OpPraHU3allMi0  COBMECTHOW  padoThl,
pacnpenensite BHIbI paboOT, JOroBapUBaThCHA, OOCYKIaTh NpoOIecC U
pe3yabTaT paboThl, 00001IaTh MHEHUS HECKOIBKHX JIFOJICH;

y4acTBOBATh B IPYNIOBBIX (hopMax paboThl (00CYKIeHUsA, OOMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» M WHBIE); BBINOJHITH CBOIO 4YacTh pabOThl H
KOOPAMHUPOBATh CBOU JIEHCTBUS C IPYTMMHU YJI€HAMH KOMaH/Ibl; OLIEHUBATh
KayecTBO CBOEro BKJIaJa B OOMIMIA MPOAYKT IO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBHS.

3) Vnusepcanvnule pezynamusnbie oeticmausi, obecneuusarom popmuposanue

CMBLCIIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCHIU.
Camoopranusanus:

COCTaBIIATH IJIAH, AITOPUTM PELIEHUS 3a]]a4H, BBIOUpaTh CIOCO0 perieHus
C Y4ETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUN ¢ Y4ETOM HOBOM
uHpOpMaIUH.

CaMOKOHTPOJIb:

BJIQ/JIETh HAaBBIKAMHM IIO3HABATENbHON peQueKCHH KaK OCO3HaHUsA
COBEPIIAEMBIX JEUCTBUM M MBICIUTENBHBIX MTPOLECCOB, UX PE3YyJIbTATOB;
BJIQ/IETh CIIOCO0AMH CaMOIIPOBEPKH, CAMOKOHTPOJIS IPOLiECcCa U pe3yibTaTa
pelIeHns MaTeMaTUIEeCKOM 3a/1auu;

IIPEABUIETH TPYAHOCTH, KOTOPBIE MOT'YT BOZHUKHYTB IIPY PELLICHUU 3a/1a4H,
BHOCUTH KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB,
JTAHHBIX, HAWJICHHBIX OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLIEHUBAaTh COOTBETCTBUE pe3ysibTaTa LEIM U YCIOBUSM, OOBACHATH
IIPUYUHBl TOCTHMIKEHHSI WIM HENOCTHKECHMUS DPE3YJIbTAaTOB AEATEIBHOCTH,
HaXOJUTh OIIKUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.



HNPEIMETHBIE PE3YJIBTATDBI
11 KVIACC

OnepupoBaTh NOHATHSIMHU: LWJIMHIPUYECKAs TOBEPXHOCTh, 0Opa3zyroliue
IWIHHIPUIECKOMN TOBEPXHOCTH; IIMIIMHP; KOHUYECKask TOBEPXHOCTh, 00pa3yIoIne
KOHUYECKOHM TTOBEPXHOCTH, KOHYC; c(hepruiecKkas MoBEpXHOCTb.

Pacnio3naBath Tena BpamieHus (UIMHIP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOTYYEHUS TE BPAIICHUS.

KnaccudunmpoBats B3auMHOE pacronoxeHue chepbl U MIOCKOCTH.

OmnepupoBaTh MOHATHUSMH: IIIAPOBON CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA
CEerMeHTa; IIapOBOM CJIOM, OCHOBAaHME LIAPOBOIO CJIOs, BHICOTA IIAPOBOTO CIOS;
IapOBOM CEKTOP.

Beraucisate  00BEMBI W MJIOMIAMM  TOBEPXHOCTEH TN  BpalieHus,
TCOMETPUICCKUX TeJl C IPUMEHEHUEM (HOPMYII.

OnepupoBath NOHATUSIMU: MHOTOTPAHHUK, BIIMCAHHBIN B C(epy U ONMUCAHHBIN
okoJ1o cdepsl; chepa, BIMCaHHAS B MHOTOTPAHHUK UJTU TEJIO BPAIICHHUS.

BBIYucCIIsITE COOTHOMICHHUSI MEXKIY TUIOMIAASIMHU TTOBEPXHOCTEH W 00BbEMaMu
MOI00HBIX TEll.

N3o0paxkarh u3ydyaemble (QUIYpbl OT PYKHM M C NPUMEHEHHUEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BrITIONHSTH (BBIHOCHBIC) ITIOCKUE YEPTEKHU U3 PUCYHKOB TPOCTHIX 00BEMHBIX
buryp: BUI CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TN BPAIICHU.

W3BnekaTh, HHTEPHIPETHPOBATH M MPeoOpa3oBbIBaTh HHPOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (DUTypax, MPEACTaBICHHYIO Ha YepTekax U
PHUCYHKaX.

OmnepupoBaTh MOHATHEM BEKTOP B IMPOCTPAHCTBE.

BbITIONIHATE  IEHCTBUSA  CJIOXKEHUSI BEKTOPOB, BBIYMTAHMS BEKTOPOB M
YMHOKEHHUS BEKTOPA HA YUCIIO, OOBSICHATH, KAKUMHA CBOWCTBAMH OHU 00JIaIaIOT.

[TpumeHsTh TpaBUIIO MapauIeIeTueaa.

OnepupoBaTh NOHATUSIMU: JE€KAPTOBBI KOOPJUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJlyJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yrol MEXKIY
BEKTOpaMH, CKAIIPHOE TIPOU3BEACHNE BEKTOPOB, KOJUTHHEAPHBIC M KOMILUTAHAPHBIE
BEKTOPBI.

Haxonute cyMMy BEKTOPOB M MIPOM3BEACHUE BEKTOPA HA YUCIIO, YT'OJl MEXKIY
BEKTOpaMH, CKaJIIpHOE TMPOU3BEIEHUE, paCKIaAblBaTh BEKTOpP IO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3amaBaTh TIOCKOCTh YPABHEHHEM B JICKAPTOBOW CUCTEME KOOPIUHAT.



[IpumensTh reomeTpuueckue (pakThl 151 pELIEHUS] CTEPEOMETPUUYECKUX 3a/1ad,
IIPEATIOJIArAOIINX HECKOJIBKO IIArOB PEIEHHUs, €CJIN YCIOBUS IPUMEHEHUS 3a/1aHbI
B IBHOU (hopme.

Pemats mpocrenmne reoMeTpuyecKue 3aladyd Ha IPUMEHEHUE BEKTOPHO-
KOOPAUHATHOI'O METOJA.

Pemarp 3amaum Ha [0Ka3aTelbCTBO MAaTEMAaTHYECKUX OTHOLIEHHW H
HaX0XKJIEHUE T€OMETPUUYECKUX BEJIMUMH N0 00pa3laM WK ajaropuTMaM, NpUMEHsIs
W3BECTHBIE METOBI IPH PELICHNH CTAHAAPTHBIX MAaTEMAaTUUECKUX 3a/1a4.

[IppumensaTs  mpocTeWInMe NpOrpaMMHBIE  CPEACTBA UM BJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPH PELICHUH CTEPEOMETPUUECKUX 3a/1a4.

IIpuBoauTH HpUMEPB MATEMAaTUYECKHUX 3aKOHOMEPHOCTEH B MPUPOIE H
YKU3HM, PACIIO3HABATH IIPOSIBJICHNE 3aKOHOB I'€OMETPUN B UCKYCCTBE.

[IprMeHATE MOMYyYEHHBIE 3HAHHWS HA IPAKTUKE: AHAIU3UPOBATH PEAIbHBIC
CUTyallud W TPUMEHATh HW3YYEHHBIE IIOHATHS B TNIPOLIECCE IOUCKA PELICHUS
MaTeMaTUyecKu CGHOpPMYJIHPOBAHHON MpoOJIEeMBbl, MOJEIMPOBATh peabHbIE
CUTyalluH Ha S3bIKE T'E€OMETPUHU, HCCIEAOBAaTh IIOCTPOCHHBIE MOJECIH C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX TIOHATHI U TEOpEM, annapara aareOpsl; penarh
IPaKTUYECKHUE 3a/1a4H, CBA3aHHBIE C HAXOKJICHUEM T€OMETPUUECKUX BEJINYHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

11 KJIACC
KonnyecrBo yacos DJIEKTPOHHBIE
HanmeHoBaHue pa3/iesioB U TeM uudpoBbie
Ne ni/m P Kontpoasnbie | IIpakTnueckue (1upp )
NMpOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bu6mmoreka LIOK
! Tena paretits 12 https://m.edsoo.ru/1c209e37
N bubmuorexa [IOK
2 OOBEub Ten > . https://m.edso00.ru/1c209e37
bubmmoreka [IOK
3 BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE 10 1 httos://m.eds0o.ru/1c20937
4 [ToBTOpenwue, 060061IeHNE, 7 1 bu6nmorexa LIOK
CUCTEeMaTHU3aI1s 3HAHU https://m.edsoo.ru/1c209e37
OBLIEE KOJIMYECTBO YACOB I10 34 3 0
[TPOI'PAMME




IHOYPOYHOE INIAHUPOBAHUE

11 KIIACC
KonunyecrBo yacos DJIEeKTPOHHBIE
> Tema ypoxa Koutpoabubie | IlpakTuyeckue Aara tposLie
n/n Bcero u3yuyeHusi | oOpa3oBaTeJIbHbIE
padoTsI padoThI
pecypchbl

Cdepa u map: neHTp, paauayc, 05.09.2025

1 mf)al\feTp; nnzmanb ioiepxiocn/l 1 bubmorexa LHOK

https://m.edso00.ru/0341bc2b

cdepbl
B3aumnoe pacnonoxenue chepsl u 12.09.2025

5 IUIOCKOCTH; KacaTelibHast 1 bu6nunorexa LIOK
TUIOCKOCTH K cdepe; MIIomaib https://m.edsoo.ru/bed12a43
cepbl

3 N3o6pakenue cdepsl, mapa Ha 1 19.09.2025 Bbubnuoreka [IOK
miockocT. CedeHus mapa https://m.edsoo.ru/bc15f7f2
[Munuuapuydeckas MOBEPXHOCTb, 26.09.2025

4 oOpa3yroniue MUIHHIPHIECKON 1 bubmuorexa [JOK
IIOBEPXHOCTH, OCh https://m.edso00.ru/6054b8c1
HWIMHIPUYECKON TTOBEPXHOCTH
Hunuuap: ocHoBaHUS U OOKOBas 03.10.2025

5 MOBEPXHOCTh, 00pa3yromas u oCkh; 1 bu6muoteka [IOK
oI 1b OOKOBOM U MOTHON https://m.eds00.ru/188f6216
MOBEPXHOCTH
N300paxeHue nuanHapa Ha 10.10.2025

5 IJIOCKOCTH. Pa3BépTka nununapa. 1 bubnnorexa [IOK

Ceuenus HUIMHIPA (TNIOCKOCTHIO,
napasuieJIbHON WIN

https://m.edsoo.ru/016e25eb




NEPIEHAUKYIISIPHOM OCH
IAJTUHIPA)

KoHnueckas noBEpXHOCTS, 17.10.2025

7 oOpa3yronire KOHUIeCKOn bu6muoteka [IOK
IIOBEPXHOCTHU, OCb U BEPIINHA https://m.edso0.ru/c94ba09b
KOHUYECKOW MOBEPXHOCTHU
KoHnyc: ocHOBaHME U BepIINHA, 24.10.2025

8 oOpa3yromias 1 0Ch; IUIOMAIh bubmorera [JOK

N N https://m.edso0.ru/897dd3b2
OOKOBOI1 U MOJIHOM MOBEPXHOCTH
Yceu€HHbiii KOHYC: 00pa3 ue u 07.11.2025
9 BBICOTA; OCHOBaIZI/ISI " goxzf;[l bubmmorexa LIOK
’ https://m.edso0.ru/1468bab3
MMOBEPXHOCTh
N300pakeHrne KoOHyca Ha 14.11.2025
mockocTy. Pa3Béprka koHyca.

10 Ceuenust koHyca (IJIOCKOCTBIO, bubnmoreka [JOK
MapayieIbHOM OCHOBAHUIO, U https://m.edsoo.ru/Obdelbe8
MJIOCKOCTBIO, IPOXOISAIICH Yepe3
BEpUINHY)

1 KomOunanwms Ten BpamieHus u 21.11.2025 bu6nmoreka [IOK
MHOTOTPAHHHUKOB https://m.edsoo.ru/3cef10e5
MHOrorpaHHuK, OIMUCAHHBINA OKOJIO 28.11.2025

12 ctepsr; chepa, BiucaHHas B bubmmoreka [JOK
MHOTOTPAHHUK WIIA B TETO https://m.edso00.ru/0b136158
BpallleHUs

13 [Tonsarue 06 00BEMe. OCHOBHBIE 05.12.2025 bubmuorexa [IOK
CBOIiCTBa 00OBEMOB TeEIN https://m.edso0.ru/26a03fb7

14 O6BEM mamHzIpa, Komyca 12.12.2025 bubmuorexa [IOK

https://m.edsoo.ru/5513d87b




15 O6béM mapa 1 miomas cheps! 19.12.2025 bubnuorexa [IOK
P Hai p https://m.edsoo.ru/d189bde2
[TooOHbIE TENA B MPOCTPAHCTBE. 26.12.2025
16 CooTHOIIIEHUS MEXKTY TLIOIIAIIMHU bubnnoreka [JOK
MOBEPXHOCTEH, 00BEMaAMU https://m.edsoo.ru/810cfleb
MOOOOHBIX TEI
17 KonTtponbHas paboTa mo Temam 16.01.2026 bubnmnoreka [JOK
"Tena Bpamenus" u "O6beMb! Ten" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha IIJIOCKOCTH U B 23.01.2026 bu6moreka IIOK
MIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 Cr0KeHUe ¥ BEIYUTAHNE BEKTOPOB 30.01.2026 bubmorexa [JOK
P https://m.eds00.ru/23f4f089
20 VYMHOXEHHE BEKTOpa Ha YHCIIO 06.02.2026 bubmorexa IOK
P https://m.edsoo.ru/dee379eb
Paznoxenue BexkTopa 1o tpém 13.02.2026
21 HEKOMILIaHAPHBIM BEKTOpaM bubmorexa HOK
p pam. https://m.edsoo.ru/a28fd74e
IIpaBuno nmapamienenumnena
Perienue 3amad, CBSI3aHHBIX C 20.02.2026
22 I I/IMCHCHI/ICHM MPaBUII ICHCTBUH C bubmorexa LOK
P P g https://m.edso0.ru/5a827900
BEKTOpaMHu
KoopanHaTHO-BEKTOPHBIN METOT 27.02.2026
23 IIPH PEIICHUH TCOMETPUICCKUX bubmorexa HOK
pHp p https://m.edsoo.ru/d3alfe30
3aja4
[IpsimoyrosibHast cucTeMa 06.03.2026
KOOPJMHAT B IIPOCTPAHCTBE.
P POCIP bu6mmoreka [IOK
24 Koopaunatsl BekTopa.

[Ipocreiimue 3anayu B
KOOpJIMHATaxX

https://m.edsoo.ru/48db7058




YTroi Mexny BEKTOpaMU. 13.03.2026

25 CkansipHO€ MPOM3BEICHUE bubmorera [JOK

https://m.edsoo.ru/725effc4

BEKTOPOB

26 Brrunciienue yriioB Mexmy 20.03.2026 bubmuorexa IIOK
MPSMBIMH U TJIOCKOCTAMU https://m.edsoo.ru/8efbe78e
KonTtponbHas paboTa mo teme 27.03.2026

27 "BeKTOphl U KOOPAUHATHI B bubmorera [JOK

. https://m.edso0.ru/77¢22fc5

MIPOCTPAHCTBE
[ToBTOpeHwue, 06001IeHNE U 10.04.2026

28 CHCTeMaTHU3allus 3HAaHUH. bubmuorexa [IOK
OcHoBHbIE GUTYPHI, (DAKTHI, https://m.edso0.ru/1780ba5d
TEOPEMBI Kypca TUTAaHUMETPUH
[ToBTOpeHue, 06001IeHNE U 17.04.2026

29 CHCTEMAaTHU3aLNsl 3HAHUM. bubnuorexa [IOK
OcHoBHBIE GUTYPBI, (PAKTHI, https://m.edso00.ru/078cd184
TEOPEMBI Kypca TUTAHUMETPUH
[ToBTOpeHue, 06001ICHNE U 24.04.2026

30 cucTeMaru3anus 3HaHui. 3agaun bubnuorexa [IOK
TUTAHUMETPUN U METOJIBI UX https://m.edsoo.ru/7491efe0
pelieHus
[ToBTOpenue, 0600IIEHNE U 08.05.2026

31 cucTteMaru3anus 3HaHui. 3agaun bubnuorexa [IOK
TUTAHUMETPUA U METOJIBI UX https://m.edsoo.ru/4dffda97
pelieHus
[ToBTOpenue, 0600IIEHNE 1 15.05.2026

32 cUCTeMaTHU3alUs 3HAHUH. bubmuorexa [IOK

OcHoBHBIE (UTYPBI, PAKTH,
TEOPEMBI Kypca CTepeoMeTpUr

https://m.edsoo.ru/74b2ad91




33 HtoroBast KOHTpOJIbHAsE paboTa 1 22.05.2026 bubmorexa LOK
https://m.edsoo.ru/ec24dfc2
34 [ToBTOpeHmE, 0000IICHNE U 1 bu6nunorexa [IOK
cucTeMaTHU3aIys 3HaHUM https://m.edsoo.ru/f465d10e
OBILIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




INPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOMI OBPA30BATEJIbHOM ITPOT'PAMMBI

11 KIIACC
Kon .
IIpoBepsiemblie MpeAMeTHbIE Pe3yIbTATHI 0CBOCHHUS OCHOBHOI
NpoBepsieMoOro .
o0pa3oBaTe/IbHOM MPOrpaMMBbl CPeIHero 001ero 00pa3oBaHus
pe3yJabTara
6 I'eomerpus
OmnepupoBatb MOHSATHSIMHU: WITAHAPUIECKast MTOBEPXHOCTH,
6.1 o0pasyromue MWIMHAPUIECKOH MOBEPXHOCTH, LWIMHIP, KOHHYECKas
' MOBEPXHOCTh, O00Opa3ylolle KOHUYECKOW IOBEPXHOCTH, KOHYC,
cepuueckas MOBEPXHOCTh
6.2 Pacnio3HaBatsk Tena BpalieHus (LWIMHAP, KOHYC, cepa U map)
6.3 OOBACHATDH CITOCOOBI TTOJYUICHHSI TEJT BpAIICHUS
6.4 KiaccudunupoBaTh B3aiMHOE paciioyioxkeHue chepbl U IITOCKOCTH
OnepupoBarh MOHATHUAMM: INAPOBOW CErMEHT, OCHOBAaHHE CEIMEHTAa,
6.5 BBICOTAa CETMEHTA, IAPOBOH CIIO, OCHOBAHHE IAPOBOTO CIIOSI, BHICOTA
[IIAPOBOTO CJIOA, IIAPOBOM CEKTOP
66 Bbruncnarte 00bEMBI M IUIOMIAAM TOBEPXHOCTEH TN BpalleHwMs,
' reOMETPUYECKUX TeJl C MPUMEHEHUEM (hopMyIt
OnepupoBaTh NOHATHUSAMH: MHOTOTPAHHUK, BIHCAaHHBIH B chepy H
6.7 OTMHMCaHHBIA OKO0JIO cepbl, chepa, BIUCaHHAS B MHOTOTPAHHUK WIIH
TEJIO BpallleHus
68 BBIUMCIATE COOTHOUICHHST MEXAY IUIOMIAISIMU IOBEPXHOCTEH U
' 00bEéMamMu TOJJOOHBIX TEI
6.9 N300paxkaTh n3ydaemble (UTYPHI OT PyKH U C IPUMEHEHHEM TPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BbInonHATE (BBIHOCHBIE) IJIOCKHE YEPTEXHM M3 PHCYHKOB IPOCTBIX
6.10 00BEMHBIX (QUryp: BHJ CBEpXY, COOKY, CHU3Y; CTPOUTb CEUEHUS Tel
BpaIIeHUS
W3Bnekatb, MHTEPHPETUPOBATH M MPEOOPa30BHIBATH MH(OPMAILIUIO O
6.11 MMPOCTPAHCTBEHHBIX TEOMETPUUYECKHX (PHUrypax, MPeJCTaBICHHYIO Ha

yepTrexax U pUCyHKaxX




6.12

[IpumensaTs reomerpuyeckue GakThbl I PELICHUS CTEPEOMETPHUUECKUX
3a/1a4, MPEeArNoaraloliuX HECKOJIbKO IIaroB PEIICHUS, €CJIU YCIOBUS

MIPUMEHEHHUS 3a/1aHbl B SBHOU hopMme

6.13

OnepupoBath MOHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14

BrimmonaaTs I[GI\/'ICTBI/ISI CJIOKCHUA BEKTOPOB, BBIYUTAHHA BCKTOPOB H
YMHOXKCHH BEKTOpa HA 4YHCIIO, O6’I)HCH5[TB, KaKMMH CBOMCTBAMU OHH

00J1a1aroT

6.15

HpI/IMCHHTB IMMpaBHJIO MapaJuICJICIHIICAa ITPHU CIIOKCHHUU BEKTOPOB

6.16

OnepupoBaTh MOHATHAMHU: JEKAPTOBBI KOOPIUHATHI B MPOCTPAHCTRE,
BEKTOp, MOIYJIh BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
YroJl MEXIy BEKTOpaMH, CKaJIIpHOE IMPOU3BEJICHUE BEKTOPOB,

KOJUIMHCAPHBIC 1 KOMIIIAHAPHBIC BEKTOPLI

6.17

Haxoautb cymMMy BEKTOpPOB U NPOU3BEACHHE BEKTOpa Ha YMCIO, Yroj
MEX1y BEKTOpaMH, CKaJSIpHOE MPOU3BEACHUE, PACKIAIBIBATH BEKTOP

110 ABYM HCKOJIJIMHCAPHBIM BCKTOpaM

6.18

6.19

6.20

3aznaBatrh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOpAUHAT

Pemrate HpOCTCfIH.IHG TCOMETPUUCCKHUE 3aJaynd Ha IPUMCHCHHUC

BCKTOPHO-KOOPAHWHATHOI'O ME€TOda

Pemrate 3aJadru Ha JO0Ka3aTCJIbCTBO MAaTCMAaTHMYCCKUX OTHOIICHUH H
HaXO0XIACHUC I'COMCTPHUICCKUX BEIUWYHH I10 06pa3uaM WA aJITOPpUTMAaM,
IIPpUMCEHSA HN3BCCTHBIC METOJbI opu  pCHICHUU CTaHAAPTHBIX

MaT€MaTU4YCCKHUX 3aJa4

6.21

HpI/IMCHHTB HpOCTGﬁH.IHC nporpaMMHbIC CpEACTBA U DJICKTPOHHO-
KOMMYHUKAIIUOHHBIC CUCTEMbI IPpU PCHICHHUU CTCPCOMETPUUCCKHUX

3aaa4

6.22

HpI/IBOI[I/ITL IPpUMEPBI MATECMATHYCCKUX 3aKOHOMepHOCTeI71 B I[IpUPOAC U

JKU3HU, PACIIO3HABATH IPOSABIICHUC 3aKOHOB I'COMETPUN B UCKYCCTBC

6.23

[IpuMeHATh MONy4YEHHBIE 3HAHMS Ha IPAKTUKE: aHAJIU3UPOBATh
peabHblE CUTYallud U NPUMEHATh U3YUYECHHBIE IOHSATHUS B IIPOLIECCE
MIOUCKA pELIeHHUs MaTeMaTHYecKd C(HOopMyIHMpOBAaHHOW MPOOIEMBI,
MOJIEIIMPOBATh PEAIbHBIC CUTYallMH Ha 3BIKE TE€OMETPUH, HCCIIEI0BATh
IIOCTPOCHHBIE MOJIEIIN C UCIIOJIB30BAHUEM I€OMETPUUYECKUX TMOHATUHN U
TEopeM, almnapaTa ajaredpsl, pelarh NpakTUYeCcKUe 3a/1a4u, CBI3aHHbIE

C HAXOXXACHUEM I'€OMECTPHUICCKUX BEJIIMYUH




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

11 KIJACC

Kon
6

IIpoBepsieMblii 3JIEMEHT COAEPKAHMS

I'eomerpus

6.1

Hununaapuyeckass MOBEPXHOCTh, 00pa3yIoUIUe IMINHIPUYECKON MOBEPXHOCTH,
OoCb LMIUHApUYECKOW moBepxHocTH. UmnuHnap: ocHoBaHus U OOKOBas

MOBEPXHOCTh, 00PaA3yOIIasi U OCh, IUIOIIAAh OOKOBOH U IMOJHOM MOBEPXHOCTH

6.2

Konundeckass mOBEpXHOCTh, OOpa3yrooIIne KOHHMYECKOW IMOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON MoBepXHOCTU. KOHyC: OCHOBaHUE U BepIInHa, 00pa3yroias
U OCh, IUIOMAJh OOKOBOH H TIONHOW TIOBEPXHOCTH. YCCUEHHBIH KOHYC:

oOpa3ymollre 1 BbICOTa, OCHOBaHUS U OOKOBasi MOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paguyc, 1MaMeTp, IIIOIIa/lb TOBEPXHOCTH chephl. B3anmuoe

pacnojiokeHue cepbl U MIOCKOCTH, KacaTelbHasl IIIOCKOCTh K cdepe, MIomaib

cdepsl

6.4

I/I306pa)KCHI/Ie TCJI BpallICHUSA Ha IMIJIOCKOCTHU. Pa3BépTKa NUWIMHApPA U KOHYCa

6.5

KoMOuHamuu Tten BpalieHuss ¥ MHOTOTPAaHHUKOB. MHOrOrpaHHHMK, ONMHCAHHBIN

okoJto cepsl, chepa, BiMcaHHAs B MHOTOTPAHHHK, HITH TEJIO BPAIICHHS

6.6

[Monsitne 06 00BEMe. OCHOBHBIE CBOKHCTBA 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Tapajuiefienunena u ciueactsus u3 He€. OOBEM nmmmHApa,

konyca. O0bEM mapa u wiomaab chepsl

6.7

[lomoOGubie Tema B mpoctpaHcTBe. COOTHOIICHHS MEXAY  IUIOIMIAISIMHU

MMOBEPXHOCTEH, 00bEMaMU TIOJJOOHBIX TEIT

6.8

Ceuenus umianHapa (mapayuieIbHO M HEPHEHANKYISIPHO OCH), CEUYCHHS KOHyca

(mapayuienbHOE OCHOBaHUIO M IMIPOXOJISIIEe Yepe3 BEPIINHY), CCUSHHS 11apa

6.9

Bextop Ha miockoctu U B mpocTpaHcTBe. Cllo)KeHHE M BBIYUTAHHE BEKTOPOB.
YMHO)KeHue BeKTopa Ha uncio. Pa3noxkeHne BekTopa 1o TpéM HEKOMILIaHAPHBIM
BekTopaMm. IlpaBuno mapamnenenumnena. Pemienue 3amay, CBSI3aHHBIX C

NPUMCHCHUCM IIpaBUJI JIEHUCTBUI C BCKTOpaMu

6.10

[IpsimoyronbHasi cucTteMa KOOpAMHAT B MpocTpaHcTBe. KoopauHaTel BeKTOpa.
[Ipocreiimne 3amaun B KOOpAMHATaX. YToil Mexay Bekropamu. CkalspHoe
MPOU3BE/ICHUE BEKTOPOB. BhIUKCIEHNE YIJIOB MEXAY NPSIMBIMH U MJIOCKOCTSIMHU.

KOOpI[I/IHaTHO-BeKTOpHHﬁ MCTOI ITPU PCHICHUH T'COMETPUUCCKHUX 3a/1av




INPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUSA K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJBHON
HNPOI'PAMMBLI CPEJHEI'O OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHMS K NMPeIMETHBIM pe3yJibTaTaM
O0CBOEHHSI OCHOBHOM 00pa3oBaTe/ibHOI MPOrpaMMbl CpeIHEro
0o011ero oopasoBaHus

Bnagenune meTonamu noka3aTeNnbCTB, alTOPUTMAMH DPEILEHUS 3a/1ay;
yMeHHE (QOpPMYIMPOBaTh W ONEPHUPOBATH TOHSATHSIMHU: OIpPEICICHUE,
aKCMOMa, TeopeMa, CJIEACTBHE, CBOWCTBO, MPH3HAK, JTOKA3aTEILCTBO,
paBHOCWIBHBIE  (POPMYIHUPOBKH; OPUMEHATh  UX; yMEHHE
dbopMynmupoBath 00paTHOE ¥ TMPOTHUBOIIOJIIOKHOE YTBEPIKICHUE,
NPUBOANUTH TPUMEPHl W  KOHTPIPUMEPBI, HCIIOIB30BaTh METOJ
MaTeMaTU4YeCKON MHIYKINHU; TPOBOIUTH JI0KA3aTeNIbHbIC PACCYKACHUS
IpU  peIleHUH 33/]a4, OLEHHUBATh JIOTHUECKYIO IPaBHIBHOCTh
paccyKIeHMH; yYMEHHE OINEpHpOBaTh TMOHATHAMU: MHOXKECTBO,
MOJIMHOKECTBO, OTEpAIUU HaJ MHOXKECTBAMH; YMEHHE HCIIOIb30BAThH
TEOPETUKO-MHOXKECTBEHHBIN  ammapaT JUisi OINWCaHUS  pealbHBIX
MIPOLIECCOB U SIBJICHUM U MPHU PEIICHUU 3a]a4, B TOM YHUCIIE U3 APYTUX
y4eOHBIX IPEIMETOB; YMEHUE ONIEPUPOBATH OHATUSAMU: Tpad, CBA3HBIN
rpad, nepeBo, NHKI, Tpad HaA IUIOCKOCTH; yMEHHE 3aJaBaTh U
OIUCHIBATh rpadbl pa3IMUHBIMU CIIOCOOAMU; UCIOIb30BaTh rpadbl IpU

pelieHuu 3a1a4

YMeHue onepupoBaTh NOHATHAMH: HATypaabHOE YHUCIIO, LENOE YUCIIO,
CTEIEHB C LEJIBbIM II0Ka3aTelIeM, KOPEHb HATYypPaJIbHOU CTEIIEHU, CTEIICHb
C PpalMOHAIBHBIM  IIOKa3aTelieM, CTENeHb C JACHCTBUTEIbHBIM
mokaszaTeneMm, Jorapum dYmciaa, CHHYC, KOCHHYC M TaHTEHC
IIPOU3BOJIBHOIO YHCJIA, OCTATOK [0 MOAYII0, PALMOHAIBHOE YHCIIO,
UPPALMOHAIBHOE  YHUCJIO, MHOXECTBA  HATYpPaJIbHBIX,  LEJbIX,
palMOHAIbHBIX, JEHCTBUTEIBHBIX 4YHMCEI; YMEHHE HCIOJIb30BaTh
MIPU3HAKK JICIMMOCTH, HAUMEHbIIMHA OOIIMI JETUTEIb U HaMEHbIlIee
of1iee KpaTHOE, aJIFOPUTM EBKIIMAA Mpu peleHuy 3a/1a4; 3HaKOMCTBO
C Ppa3M4YHBIMU TO3ULIUOHHBIMM CHCTEMaMM CUUCIICHUS; YMEHHE
BBITIOJIHATH BBIYMCIIEHNE 3HAUEHUH U MpeoOpa3oBaHus BhIPAXKEHHUH CO

CTETICHSIMHU U JIOTapu(MaMu, MPeodOpa3oBaHus APOOHO-PALMOHATBHBIX




BBIPQXEHUI; yMEHUE ONEepUPOBATH MOHATHSAMU: MOCIEA0BATEIBHOCTD,
apudmeTHyeckass ~ TPOTPECCHsi,  TI'eOMETpHYECKas  IPOrpeccus,
OeCKOHEUHO YyObIBarolasi TIeOMETpUYecKas TMPOrpeccus; yMEHHE
3a7aBaTh  IIOCJIEJOBATEIBHOCTH, B TOM UHCJIE C IOMOIIBIO
PEKYppeHTHBIX  (QOopMyJd; yMEHHE  ONEpUPOBATH  MOHITHIMHU:
KOMILUIEKCHOE YHCIIO, COMPSDKEHHBIE KOMIUIEKCHBIE YHUCIA, MOIYJb U
apryMeHT KOMILJIEKCHOTO 4Hcla, opMa 3alucy KOMIUIEKCHBIX YHCEN
(reomeTpuyeckasi, TPUTOHOMETpUYECKass M anreOpanyeckas); yMETb
MIPOU3BOIUTH apu(MeTUYeCcKre AeUCTBUA ¢ KOMIUIEKCHBIMU YHCIIAMU;
MPUBOJUTh  MPUMEPHl  HCIOJB30BAHUS  KOMIUIEKCHBIX  YHCET;
ONEpUpOBaTh TMOHATHSAMM: MaTpuua 2X2 u 3x3, omnpeaenauTesb

MaTpHUILIbI, FEOMETPUUECKHUI CMBICI ONPEAETUTENS

YMeHne onepupoBaTh NOHATHAMU: PalMOHAIbHBIEC, HPPALIMOHAIIBHEIE,
[OKa3aTesbHble, CTENIEHHbIE, Jorapu(pMUUECKUe, TPUTOHOMETPUUECKHE
YpPaBHEHUSI WM HEPABEHCTBA, HX CHUCTEMBI, YMEHHE OIEPUPOBATH
MOHATUSIMH: TOKIECTBO, TOKAECCTBEHHOE IIpeoOpa3oBaHue, ypaBHEHNUE,
HEpPaBEHCTBO, CHCTEMa YPAaBHCHUN U HEPABEHCTB, PAaBHOCUIIBLHOCTH
YPaBHEHUI, HEpPaBEHCTB M CHUCTEM; YMEHHUE pellaTh ypaBHEHUS,
HEPABEHCTBA U CHUCTEMBI C IIOMOIIBIO PA3IMYHBIX IIPUEMOB; pelIaTh
YPAaBHEHUS, HEPABEHCTBA M CHUCTEMBI C IIapaMeTpOM; IPUMEHSTh
YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JJISl PELICHHUSI MaTEMaTHUECKUX

3a/lav U 3aJia4 U3 Pa3JIMIHbIX obnacreit HAayKU H peaHBHOﬁ KHU3HU

VYMeHue onepupoBaTh HOHATHAMM: (QYHKIHSA, 4YETHOCTh (YHKLHUHU,
MEePUOJUYHOCTh (PYHKIIMU, OTPAaHUYEHHOCTh (DYHKLIMU, MOHOTOHHOCTb
GyHKIMH, S9KCTPEMYM (YHKIIMH, HanOoJIblllee U HAaUMEHbIIIee 3HAYCHUS
(GyHKIMUM Ha TPOMEXKYTKE, HEMpepbIBHAS (QYHKIHS, ACHMIITOTHI
rpajpuxka QyHKOUM, TepBas W BTOpas Mpou3BoAgHAs (QyHKUUH,
TeOMETPUYECKHA U (PU3MUECKHIA CMBICI TIPOU3BOAHOM, TIepBOOOpa3Hasi,
OTpeNIeIEHHBIA WMHTErpall; yMEHHE HAaXOAWUTh ACHUMITOTHI Tpaduka
(GyHKLIMU; YMEHHUE BBIYUCIIATH MPOU3BOJHBIE CYMMBI, IPOHU3BEICHUS,
YaCTHOTO U KOMIIO3UIIUM (PYHKIUH, HAXOAUTh ypaBHEHHUE KacaTeIbHON
K rpaduKy GyHKINU; YMEHHE HaXOJIUTh MIPOU3BOJIHBIE 3JIEMEHTAPHBIX
(GyHKLUUH; yMEHUE HCHOJIb30BaTh IMPOU3BOAHYIO AJIS HCCIIEOBAHUS
(dbyHKIMA, HAXOAUTH HAUOOBIINE U HAUMEHBIIINE 3HaUCHUS (YHKITUH;
CTpOUTh TIpaUKW MHOTOWIEHOB C MCIIOJIb30BAaHUEM ammapara

MaTEMaTHYCCKOI0 aHajIn3a,; IpUMCHATH IIPOU3BOAHYIO AJI HAXOXKIACHUA




HaWIy4dllero peLIeHHs B IPHUKIAAHBIX, B TOM 4YHCJIE COLMAIBHO-
HKOHOMHYECKUX M (PU3NIECKHX 3a/1a4ax; HAaXOANUTh IUIOMIAIN U 00 BEMBI
¢Gury ¢ momoImp0 UHTErpaita; NpUBOJAUTH TPUMEPHI MATEMATHIECKOTO

MO/JICIIMPOBAHUS C MTOMOIIBIO AU(PepeHIMaTbHBIX YPAaBHEHUH

YMeHue onepupoBaTh MOHATHAMU: Trpapuk (yHKUMH, oOpaTHas
GbyHKIUS, KOMIO3UIUS (QYHKIUN, TUHEHHas QYHKIUSA, KBaApaTHUHAS
¢byHKUUsA,  pauMoHadbHas  (QYHKUUSA,  CTemeHHas  (yHKUus,
TPUTOHOMETpUYECKHE (PYHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHE
GyHKUMHU, TOKa3aTeldbHass W Jjorapupmuueckas (QyHKIUHM; yMEHHUE
CTPOUTH TpadUKH U3YYCHHBIX (DYHKITUH, BBITIOJHATH MPeoOpPa30BaHUS
rpa¢ukoB GYHKLUH, UCIIOIB30BaTh IPaUKK sl U3y4EHUS IPOLIECCOB
U 3aBHCHUMOCTEH, IIpU PELICHUHU 3a/1a4 U3 JPYTruxX y4eOHBIX IPEIMETOB
W 33/1a4 M3 pealbHOW JKM3HU; BBIpaXKaTh (hopMyllaMu 3aBHCHMOCTH
MEX]Ty BEJIMYMHAMU; MCIIOJIb30BaTh CBOMCTBA U rpaduku HyHKIMN 1715
peleHus ypaBHEHUH, HEpaBEHCTB U 3aJ1a4 ¢ TapaMeTpaMu; H300paxarthb
Ha KOOpPAWHATHOM IIIOCKOCTH MHOXECTBA PEIICHUN ypaBHEHUH,

HCPABCHCTB U UX CUCTCM

VYMeHue pemaTh TEKCTOBBIE 33Jayd Pa3HBIX TUIOB (B TOM YHUCJE Ha
MIPOLIEHTHI, AOJIH U YacTH, Ha JABIKEHHUE, paboTy, CTOMMOCTh TOBAPOB U
yCIyT, HAJIOTH, 3374 U3 00JIaCTH YIIPaBICHUS TUUYHBIMUA  CEMEHHBIMU
(uHaHCaAMU); COCTaBJIATh BbIPAXKCHUsI, YpaBHEHUS, HEPABEHCTBA M UX
CUCTEMBI M0 YCJIOBUIO 3a/1ayH, UCCIEOBATh MOJIyUEHHOE PEIleHUE U
OLICHMBATh MPABAONOJOOHOCTh PE3yNbTATOB; YMEHUE MOJEIHPOBATH
peanbHBIC CUTYAIlMH Ha SI3BIKE MATEMAaTHKH; COCTABIISITH BBIPAKCHHUS,
yYpaBHEHHUs, HEPABEHCTBA M WX CHCTEMBl 10 YCJIOBHIO 3aJadyH,
UCCIIEI0OBaTh IIOCTPOEHHBIE MOJENM C HCIIOJIb30BAaHUEM armmapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN pPe3ynbTaT

YMeHue onepupoBaTh IMOHATHSAMH: CpeqHee apuMETHUECKOoe,
MeuaHa, HauOoJblllee U HAMMEHbIIIEe 3HAUCHHS, pa3Max, JUCTIEepPCHs,
CTaH/JapTHOE OTKIOHEHHE YHCIOBOTrO Habopa; yMEHHE W3BIIEKaTh,
HMHTEPIPETHPOBATh WH(MOPMAIINIO, TIPEICTABICHHYI0 B Ta0JMIax, Ha
auarpammax, rpaukax, OTpa)kaloulylo CBONCTBA peailbHbBIX MPOLIECCOB
U SBIEHUH; NPEACTaBIsITh HMH(DOPMAIMIO C TOMOIIBIO TAaOIUI |
auarpamMM; HCCIeoBaTh CTAaTHUCTUYECKUE JlaHHbIE, B TOM YHCIE C

MpUMEHEHUEM TIpa@UyecKuX METOJOB M 3JEKTPOHHBIX CPEICTB;




rpaqmqecm/l ucciaeaoBartb COBMECTHBIC Ha6J'IIOI[eHI/I$I C IIOMOIIBIO

JIUarpaMM pacCcerBaHUs U JIMHEMHOW perpeccuu

YMeHue onepupoBaTh MOHATHAMH: CIYyYaWHBIA OINBIT U CIIy4ailHOE
COOBITHE, BEPOSITHOCTb CIYYalHOTO COOBITHS; YMEHHE BBIYHUCIATH
BEPOSATHOCTh C MCHOJb30BAHHWEM TpapUUECKUX METOJOB; MPUMEHATH
(bopMyIBI CIOXKEHUS U YMHOXEHHS BEPOSITHOCTEH, (hOpMyIy IMOJHOM
BEpOSATHOCTH, (opmyny bepHymin, KomMOMHAaTOpHbIE (aKThl U
(GopMysbl; OLIEHUBAaTh BEPOSTHOCTH pEANbHBIX COOBITUI; yMeHHE
OIEpUpPOBaTh NOHATUAMM: ClydallHas BEIUYMHA, PACIPEACIICHUE
BEPOATHOCTEM, MaTEMaTHIECKOE OKUIAHKE, JUCTIEPCUS U CTAHJAPTHOE
OTKJIOHEHHE CIIlydallHOM BeNIMYMHbI, (QYHKLUUU paclpeieneHus Hu
IUDIOTHOCTH ~ PaBHOMEPHOIO,  IIOKA3aTe€IbHOTO M HOPMAJIBHOIO
pacrpeesieHnii; yMEHHE HCIIOIb30BaTh  CBOWCTBA  M3YYEHHBIX
pacnpeeneHni IS PEIIEeHUs 3a/1a4; 3HAKOMCTBO C IOHATHAMM: 3aKOH
OOJNBIIMX YHCENl, METOJbl BBIOOPOYHBIX HCCIEAOBAHUI; yMEHHE
NPUBOJNUTH TIPUMEpHI TPOSBICHUS 3aKOHAa OONBIIMX YHCEN B
NPUPOJHBIX W OOIIECTBEHHBIX SBJICHUSAX, YMEHHE OIEPHPOBATH
MOHATUSAMM: COYETAHHE, IIEPECTAHOBKA, YHUCJIO COYETAHWUM, YHCIIO
nepecTaHoBOK; OMHOM HploTOHA; yMeHHE NPUMEHATh KOMOMHATOPHBIE
(bakThl U pacCyKAECHUS Ui pelIeHHs 3a/1ad; OLEHUBATh BEPOSTHOCTH
pealbHBIX  COOBITHH; COCTaBISATH BEPOSTHOCTHYIO MOJENIb U

HMHTEPIPETUPOBATH MOTYYSHHBIN pe3ynbTaT

YMeHue onepupoBaTh NOHATHAMM: TOYKA, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YIJa, IUIOCKMM Yrod,
JNBYTPAHHBIN yroJI, TPEXI'PAHHBIA YIOJ, CKPEIIMBAIOLIMECS IPSMBIE,
[apajuIeIbHOCTh U MEPIEHANKYISAPHOCTD MPSAMBIX U INIOCKOCTEH, YroJl
MEXKIYy NPSAMBIMH, YroJl MEXAY IPSIMOM M IJIOCKOCTBIO, YrOJI MEXIY
IIJIOCKOCTSIMU, PACCTOSIHAE OT TOYKH J10 TUIOCKOCTH, PACCTOSTHUE MEKIY
IIPSIMBIMH, PACCTOSTHUE MEXIY IJIOCKOCTSAMH; YMEHHE MCIIOIb30BATh
IpU PELICHUH 3a7lady U3y4deHHble (DAKThl U TEOPEMbl IJIAHUMETPUH;
YMEHHUE OLICHMBATh pa3Mepbl 00BEKTOB OKPY’KAIOIIET0 MUPA; CTPOUTH
MaTeMaTUYECKUE MOJECIN C IOMOUIBI0 TN€OMETPUYECKUX IOHATHUH U

BCJIMYHH, pCIIaTb CBA3aHHBIC C HUMHU ITPAKTHYCCKUC 3a1a4r
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YMeHne onepupoBaTh MOHATHIMU: THIOMIAAL GUTYPHI, 00bEM (DUTYDHI,
MHOTI'OIrpaHHUK, HpaBHJ’IBHBIfI MHOTI'OrpaHHUK, CCHCHHNE MHOI'OI'paHHUKa,

Ky0, mapaijenenurnes, NpusMa, nupamunaa, Gurypa U MOBEPXHOCTb




BpallleHUs, UWINHIP, KOHYC, 1ap, cdepa, miomanb cQepbl, MmIomaib
MOBEPXHOCTU MUPAMUIBI, MPU3MBI, KOHYyCa, IWIMHApPA, 00BEM Kyoa,
MPSIMOYTOJIBHOTO Tapajulesienuneia, TUpaMuIbl, TPU3MbI, ITWIHHIPA,
KOHYCa, 11apa, pa3BEPTKa MOBEPXHOCTH, CEYCHHUSI KOHYCa U IIWJIUHIpA,
napajijiesibHble OCH WM OCHOBAaHUIO, CEYEHHE IIapa, IJIOCKOCTb,
Kacaromasics cdepbl, NUIUHAPA, KOHYCA; YMEHHE CTPOHUTH CEUCHHE
MHOTOTpaHHUKA, U300pakaTh MHOTOTPaHHUKH, (PUTYPHI U TTIOBEPXHOCTH
BpallEHUsI, UX CEUYEHHUS, B TOM YHUCIE C TOMOIIbIO 3JIEKTPOHHBIX
CPEIICTB; YMEHHE TPUMEHSATh CBOHCTBA TeOMETpUUYECKUX Guryp,
CaMOCTOSITENIbHO (POPMYIUPOBATH OIpPEACNICHUsT U3ydaeMbIX (uryp,
BBIJIBUraTh THUIIOTE3bl O CBOWCTBAX M MPHU3HAKAX T€OMETPUYECKUX
¢uryp, 0oOOCHOBBIBATH WJIM OIPOBEpPraTb HX; yMEHHE IPOBOAUTH
kinaccupukanuo (GUryp 1O Ppa3idyHbIM MPU3HAKAM, BBINOIHSITD

H€06X0)II/IMI)I€ JAOINOJTHUTCIIBHBIC ITIOCTPOCHUS
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YMeHue omepupoBaTh TMOHITHSIMH: JBIKEHHE B TIPOCTPAHCTRBE,
MapayIeNIbHBIA TIEPEHOC, CUMMETPUS Ha IJIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHue NOA00MS, MOMO00HBIE (UTYpPBI; YMEHHUE
pacrmo3HaBaTh paBHbIC U MOJO00HBIE (PUTYpHI, B TOM YHCIIE B TIPUPO/IE,
HCKYCCTBE, apXUTEKTypE; MCIOIH30BaTh T€OMETPUUECKHUE OTHOIICHUS
NP PEIICHUH 3a/1a4; HAXOIUTh NEOMETPUYCCKHE BEIHUYWHBI (JIJTHHA,
yroj, IUIomanb, 00bEM) TpPU PEHICHHM 3a1ad W3 JAPYIHX Y4eOHBIX
MPEIMETOB U M3 PEATbHOMN KU3HH;, YMEHUE BEIYUCIISATH TEOMETPUICCKHE
BEJIMYUHBI (JIJTMHA, YroJI, IJIOMIaab, 00BhEM, TUIOMIAAL MTOBEPXHOCTH),
UCTIOJNB3Yysl M3y4eHHBbIE (OPMYJIBI U METOIBI, B TOM YHCJE: TUIOIIAIb
MTOBEPXHOCTH MTHUPAMHUIBI, IPU3MBI, KOHYCa, IWIWHAPA, TUIOMAAb Chephl;
00BEM Kyba, IPSIMOYTOJIBHOTO TapaJlIeNieuIeia, TUPAMUIbI, IPU3MBI,
IWIMHApPA, KOHyca, IMapa; yMEHHWE HAXOMWUTh OTHOIICHHWE OOBEMOB

oJ00HBIX puUryp
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YMeHue omnepupoBaThb ~ NOHATUSIMU:  MOPSIMOYTOJbHAas  cHCTEMa
KOOPJAMHAT, BEKTOP, KOOPAUHATHI TOUKH, KOOPAHHATHI BEKTOPA, CyMMa
BEKTOpPOB, IPOU3BEJICHUE BEKTOPA HA YMCIIO, PA3JIOKEHUE BEKTOpa IO
0a3ucy, CKalsIpHOE MPOU3BEJIECHUE, BEKTOPHOE IMPOU3BEACHHE, YTOJ
MEXIYy BEKTOpaMH; yMEHHME  HCIOJb30BaThb  BEKTOPHBIM U
KOOPJMHATHBIA METOJ ISl PElICHUsI TEOMETPUYECKUX 3a7ad U 3a71ad

JIpYTrux y4eOHbIX IPEeIMETOB




13

VYMeHue BbIOMpaTh NOAXOMALIMM METOA JJs peIleHUs 3ajauu;
[IOHUMAHHE 3HA4YMMOCTH MATEMAaTUKW B H3YyYECHHH IPUPOJIHBIX H
OOLIECTBEHHBIX IMPOLECCOB M SBJICHWM; yMEHHE pacro3HaBaTh
MIPOSIBJICHUE 3aKOHOB MAaTEMAaTUKH B MCKYCCTBE, YMEHHE IPHUBOJUTH
IIpUMEPBl  MAaTEMATHYECKUX OTKPBITUA POCCUMCKOM M MHMPOBOH

MaTeMaTUYECKOU HayKU




HEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMBbBIX HA EI'D
IO MATEMATHUKE

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

Kon
1 UYucna 1 BIYUCICHUS
1.1 HarypanbHble u nenbie ynucna. [Ipu3Haku 1eTMMOCTH LEIbIX YHCE
19 Panmonaneupie uyncina. OOBIKHOBEHHBIE W JICCATUYHBIC APOOH, TMPOIEHTHI,
' OeCKOHEUHbIE IEPUOUUECKUE TPOOH
13 ApudpmeTrnueckuii KopeHb HaTypaybHOW cTeneHu. [leiicTBus ¢ apudMeTnueckumMu
' KOPHSIMH HaTypaJlbHOUN CTETIeHU
14 Crenenp ¢ 1mensiM TmokazaTesneM. CTeneHb € palMOHAIBHBIM TOKa3aTelIeM.
' CBoiicTBa cTeneHn
15 CuHyc, KOCHHYC M TaHTE€HC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' ApKTaHT€HC YHCIIOBOTO apTryMEHTa
1.6 Jlorapudwm gucna. JlecaTHaHBIC U HATYPATIbHBIC JIOTapU(OMBI
JeiictButenpHble uucia. ApuUpMETHYECKHE ONepanuud C JICHCTBHTEIHLHBIMU
1.7 yrcnamu. [IpuOnmkEéHHbIE BEIYUCICHUS, IPABUIIA OKPYTIICHHS, TPUKHUIKA M OLIEHKA
pe3ynbTaTa BBIYHCICHUN
1.8 [Ipeo6pa3oBanue BhIpakeHUI
1.9 KomrmnekcHsie yncna
2 VYpaBHeHUsI U HEpABEHCTBA
2.1 Henbie u 1poOHO-paIiOHaIbHBIE YPaBHEHUS
2.2 WppanmonanpHble ypaBHEHUS
2.3 TpuronomeTpuueckue ypaBHEHUS
2.4 [oka3zarenbHble U TOrapupMUUECKUE YpaBHEHHS
2.5 Lensie 1 1poOHO-palMOHATILHBIC HEPABEHCTBA
2.6 HpparnmonansHble HEpaBESHCTBA
2.7 [TokazaTtenbHbIe U NOTapuMUUECKIE HEPABEHCTBA
2.8 TpuronomeTpuyeckrue HepaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH ypaBHEHUH 1 HEPABEHCTB
2.10 YpaBHEeHMsI, HEPAaBEHCTBA M CUCTEMBI C TTapaMeTpaMHu
211 Martpuiia CucTeMbI JIMHEHHBIX YpaBHEHUN. ONpeeuTeNIb MaTPUIIBI




OyHKIMY U Tpaduku

Oynkims, crocods! 3amanus pyakmuu. [paduk ¢ynkuuu. BzaumHo oOpatHbIe

3 ¢ynkunu. YétHeie u HeuétHele GyHKIMU. [lepuoanueckue GyHKIUN
OOnactp ompeneneHuss ¥ MHOXECTBO 3HaueHMH ¢yHkumu. Hymum QyHKum.
3 [IpomexxyTku  3HAKOMOCTOSIHCTBA. IIpOMEXYTKM MOHOTOHHOCTH  (DYHKITUH.
' MaxkcumymMbl 1 MUHUMYMbI (QyHKUuMU. HambGonbliee u HauMeHblee 3HaUCHHE
(yHKLINHU Ha IPOMEXYTKE
33 Crenennas (QyHKIMS C HaTypaJdbHBIM M IIEBIM IOKa3areiaeMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa U TpaduK KOpHS N-0¥ CTENEeHN
3.4 Tpuronomerpuyeckre GyHKIMH, UX CBONCTBA U rpapuKu
3.5 [ToxazarenbHas u norapudmuueckas pyHKINHU, X CBOMCTBA U IrpaduKu
36 Touku paspsiBa. Acumntorsl rpadukoB ¢yaknuii. CpoiicTBa  (yHKIMHA,
' HENPEepHIBHBIX HA OTPE3KE
3.7 [ocnenoBarenbHOCTH, CIOCOOBI 33aHUS TIOCIIEI0BATEIbHOCTEN
3.8 Apugpmerrueckas 1 reoMmeTpudeckas nporpeccuu. @opmyrna ClI0XXHBIX POLEHTOB
4 Hauana maTemaTtuyeckoro aHanusa
4.1 [IpousBognas ¢pynkiuu. [Ipon3BogHbIE 37I€eMEHTAPHBIX (PYHKIIMHA
[lpuMeHeHne TPOM3BOIHONW K HCCIEIOBAHUIO (YHKIMHA HAa MOHOTOHHOCTb U
4.2 9KcTpeMyMbl. HaxoxkieHrne HanOoIbIIero 1 HauMEHbIIEro 3HaYeHNs (PYHKINH Ha
OTpe3Ke
4.3 [lepBooOpaznas. MaTerpan
5 MHoXxecTBa 1 JIOrMKa
5.1 MHOk€ecTBO, Olepaluy HaJl MHOKeCcTBaMHU. /J{narpammel Diinepa — Benna
5.2 Jloruka
6 BeposiITHOCTh ¥ cTaTUCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositHoCTh
6.3 Kombunatopuka
7 I'eomeTpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMbIe 1 TITOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKU
7.4 Tena 1 NOBEpXHOCTH BpaIEHUS




7.5

Koopaunatsl u BEKTOpBI




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

MaremaTuka: anredpa 1 Hayajla MAaTEMaTUYECKOI0 aHaIu3a, FTEOMETPHS.
I'eomerpus, 10-11 knaccel/ Atanacsa JI.C., byry3os B.®., Kagomies C.b. u

npyrue, AkimonepHnoe odmiectBo «M3narensectBo «lIpocBemenue

METOANYECKHUE MATEPHUAJIBI JJIAA YYUTEJIA

3uB b.I'. lunaktnueckue marepuansel. I'eomerpus. 10 knace.- M.:
IIpocsemenue, 2009.

3uB b.I'. Jlunaktudyeckue Mmarepuansl. ['eomerpus. 11 kiacc.- M.:

ITpocsemmenue, 2009.
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