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1. HIOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma yueGHOTO Kypca «I'eomerpusi» 6a30BOro ypoBHS 7S
oOyuarormuxcst  10-11  kmaccoB  paspaborama Ha ocHoBe DenmepaibHOTO
roCyJ1apCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4y€TOM COBpPEMEHHBIX MHPOBBIX TpeOOBaHHI, MPEABABIAEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAWINN POCCHICKOTO 0OO0pa3oBaHUS.
Peanuzanus nmporpaMMbl 0OeclieyuBaeT OBJIA/ICHUE KIIIOYEBBIMH KOMIIETEHIIUSIMU,
COCTABJISIIOIIMMHU OCHOBY JIJII CaMOPa3BUTHUSI M HENPEPHIBHOIO 00pa3oBaHUs,
IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO U I[IO3HABATEIILHOTO pa3BUTHUS
JUYHOCTU 00YyYarOIIUXCsl.

Llens ocBoeHusi mporpammbl yuyeOHOro kypca «['eomeTpusi» Ha 0a3zoBOM
ypoBHE 00yueHus — 00IIeoOpa3oBaTeibHOE U OOIIEKYJIbTYpHOE pa3BUTHE
oOy4aromuxcs yepe3 o0ecreyeHue BO3MOKHOCTA TPUOOPETEHUS U HCTIOTIb30BAHMS
CUCTEMAaTUYECKUX TE€OMETPUYECKUX 3HAHUW M  JIEUCTBHM, CIEHUPUUHBIX
T€OMETPUH, BO3MOXXHOCTH  YCHEIIHOTO MPOAODKEHHs OOpa3oBaHHs IO
CHEIMATLHOCTSAM, HE CBSI3aHHBIM C MPHUKIAIHBIM UCIIOJIb30BAHUEM T€OMETPHH.

[IporpaMmma mo reoMeTpuu Ha ©0a30BOM YpOBHE IMpeAHAa3HAuUCHA st
00yJarouMXxcs CPeIHeN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHEHUMA
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3zoM, oOydaroniuecs: Ha
0a30BOM YpOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUUECKUE YMEHUS, CBSI3aHHBIE CO
cHelM(PHUKON reOMETpUU U HEOOXOIUMBIE I KU3HU B COBPEMEHHOM OOILECTBE.
Kpome 3T0ro, o1 UMEI0T BO3MOXKHOCTh U3YYUTh T€OMETPUIO O0JIee rIyOO0KO, eciin
B JaJbHEWIIEM BO3HUKHET HEOOXOAMMOCTh B T€OMETPUUECKHX 3HAaHUSAX B
npohecCuOHATBHOM NesSTENbHOCTH.

JlocTuKeHHe Lelau OCBOCHMSI TPOrpaMMbl OOECHEUYMBAETCS pEIICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisitoTCs:

(dbopMupoBaHrEe MPEICTABICHHS O TEOMETPUH KaK YaCTH MUPOBOU KyJIbTYPHI
¥ 0CO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOLTUM MHPOM;

(dbopMupoBaHre PECTABICHUS O MHOTOTPAaHHUKAX U TEJIaX BPAIICHUS KaK O
BXHEHIINX MaTeMaTHYECKUX MOJENSIX, MO3BOJISIIONINX OINUCHIBATh W HM3ydaTh
pa3HbIC SABIEHUS OKPYKAIOIIEr0 MUPA;

(opMupOBaHHE YMEHMSI paclio3HABaTh Ha YEPTEKax, MOJEIIAX U B PEAIbHOM
MHUpPE MHOTOTPAaHHUKH U TeJia BPAIICHHUSI,;

OBJIaJICHHE METOJIaMHU pEIICHUs 3ajady Ha IMOCTPOCHMS Ha HM300paKEHUSX
MIPOCTPAHCTBEHHBIX (PUTYD;

(¢opMupoBaHHE€ yMEHHS ONEPUPOBATH OCHOBHBIMHU MOHATHUAMU O
MHOTOTPAaHHHUKAX ¥ TeJlaX BPAICHUS U UX OCHOBHBIMU CBONCTBAMU;

OBJIaJICHHE AJITOPUTMAMH PEIIEHUS] OCHOBHBIX THUIIOB 3a/1a4; (popMHupoBaHHEe
YMEHHsI TIPOBOJIUTH HECIOXHBIC JOKA3aTEIbHBIE PACCYKICHUS B XOJI€ PEIICHUs
CTEpEOMETPUIECKHX 3a7a4 U 3371a4 C IPAKTHUECKUM COJIePKaHUEM;



Pa3BUTHE MHTEIIEKTYaJbHbIX U TBOPUYECKUX CIIOCOOHOCTEN 00ydaromuxcs,
MO3HABATENILHOM  aKTUBHOCTH, HCCIEIOBATEIbCKUX YMEHHUM, KPUTUYHOCTHU
MBIIUICHUS;

dbopmupoBanre (HYHKIIMOHATBLHON TPaMOTHOCTH, PEJICBAHTHONW T'€OMETPHU:
YMEHHUE pAaclo3HaBaTh MPOSIBIICHUS TE€OMETPUYECKUX TMOHSITUH, OOBEKTOB H
3aKOHOMEPHOCTEH B PEalbHBIX XU3HEHHBIX CUTYAlUSX U MPU U3YUYECHHH JIPYTUX
y4eOHBIX MPEIMETOB, TMPOSBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
bopMyIMpoBaTh UX Ha S3bIKE TEOMETPUM M CO3/1aBaTh T'€OMETPUUYECKUE MOJIEIH,
NPUMEHSATh OCBOCHHBIM T'€OMETPUYECKMM ammapaT s pelIeHUs MPaKTUKO-
OPUEHTUPOBAHHBIX 3a/la4y, HWHTEPIPETHPOBATH M OLICHUBATh IOJTYYCHHBIC
pe3ynbTaThlI.

Ha uzydenue reomerpuu otBoauTcs 2 yaca B Heaento B 10 kiacce u 1 gac B
Hezemo B 11 kiacce, Bcero 3a iBa rojga ooydenust - 102 yyeOHbIX yaca.

2. COAEP)KAHUE YYEBHOI'O KYPCA

10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHS ~ cTepeoMeTpud. Touka, mpsmas, IUIOCKOCTb,
npoctpaHcTBO. [loHsAiTHE 00 AaKCMOMATHYECKOM TMOCTPOECHUU CTEPEOMETPHUHM:
aAKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anmHOe pacnosioKeHue MNpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOLIUECH,
[apajuleJIbHble W CKpeluBaroummecs npsamele. [lapajuienbHOCTE MNpsAMBIX U
IUDIOCKOCTEH B MPOCTPAHCTBE: IAPAJUICIBbHBIE IpPsAMBIE B  IPOCTPAHCTBE;
[1apaJuIeNIbBHOCTh TPEX NPAMBIX; MAPAIIIEIBHOCTD NMPSAMOU U IUIOCKOCTH. YTIIBI C
COHAIIPaBIECHHBIMA CTOPOHAMH; YroJd MEXAy NPSIMBIMA B IIPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MapaJljIebHbIE INIOCKOCTH; CBOMCTBA MAapaJIeIbHBIX
miockoctel. IIpocTeiinme mpocTpaHCTBEHHbIE (PUTYypHI HA MIIOCKOCTHU: TETPA’Ip,
KyO, mapasuiesienume/; HOCTPOEHUE CEUEHHH.

[leprieHIUKYISAPHOCTH MPSAMOM U TUIOCKOCTH: MEPIICHINKYIISIPHBIE MIPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUIEIBHBIE W TMEPIECHAUKYJSIPHBIE K INIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
MEPIEHINKYJIAPHOW IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YrOJI MEXAY NPSIMON U
IUIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJIa.
IleprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH JI0 MIOCKOCTH, MPOEKLUs (PUTYPHI Ha MIIOCKOCTh. [lepneHauKyIsipHOCTb
IJIOCKOCTEN: MPHU3HAK MEPHEHIUKYISIPHOCTH JIBYX IUIOCKOCTEN. Teopema o Tpéx
NIEPIICHIUKYIIAPAX.

MHoOrorpaHHuKH

[ToHATHE MHOTOTpaHHNKA, OCHOBHBIE JIEMEHTHI MHOTOTPAHHHKA, BBIITYKJIBIE
Y HEBBIITYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: N-yronapHas
pU3Ma; TPaHU U OCHOBAHUS MPHU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBas U
MOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, NPSAMOYTOJIbHBIN



napajuiesenunen U ero cpoiictBa. [lupamupa: N-yronbHas nupamuza, rpaHd U
OCHOBAaHME NMUPAMHU/JIbI; OOKOBAs M MOJIHAS MIOBEPXHOCTh MUPAMUbL; PABHIIbHAS U
yCceu€HHas MNHUpaMyja. OJIEMEHThl HOpu3Mbl M nupamuabl. IIpaBuibHbIE
MHOTOIPAHHHUKH: TOHSITHE MPAaBWJIBHOIO MHOIOTPAHHMKA; MpaBWIbHAS NpHU3Ma U
npaBWibHAs NUpaMHUAa; MpPaBHIbHAS TPEyrojbHas NUpamMuAa MU TPABHIbHBIN
terpa’dap; KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOIPAHHHMKAX: OKTa’p,
nonexa’ap u ukocasap. CeyeHus: IpU3Mbl U MUPAMHU/IBI.

CuMMeTpust B IIPOCTPAHCTBE: CUMMETPUS OTHOCUTENIBHO TOYKH, HPSIMOH,
IJIOCKOCTH. DJIIEMEHTBI CAMMETPHUH B IMPAMHUJIAX, TAPAJLIEIECIIUIIEIAX, TPABUIIbHBIX
MHOTOTpaHHHKaX.

Bbruncnenue 31€MEHTOB MHOIOIPAaHHUKOB: pEOpa, JAMaroHaia, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTHM U MOJHOM IMOBEPXHOCTH HPSIMON IPU3MBI,
IUIONIA/(b OCHOBaHMM, TeOpeMa 0 OOKOBOI OBEPXHOCTH MpsiMOM pu3Msl. [Lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW TMHPAMHUJbI, TEOpEMA O
oA yceu€HHOoM nupaMuibl. [lonsiTue 06 00béMe. OObEM TUPaMUIbI, IPU3MBI.

[logoOHbie Tenma B mpocTpaHcTBEe. COOTHOWICHHUS MEXKIY IUIOMIAASIMU
MOBEPXHOCTEHN, 00bEMaMu MOAOOHBIX TE.

11 KITACC

Tesa Bpamenus

Hunmuuapuueckas MTOBEPXHOCT, oOpasytorue LUIMHAPUYECKON
MOBEPXHOCTH, OCh IWJIMHIPUYECKOW TMOBepXHOCTU. LlwnmHap: ocHoOBaHuA U
OOKOBasi TOBEPXHOCTb, OOpasyrolias W OCh; IUIOMIAJb OOKOBOM U TOJHOMN
IIOBEPXHOCTH.

Konunueckas moBepxHOCTb, 00pa3yrole KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIlIMHA KOHWYEeCKOW nmoBepXxHOCTH. KOoHyC: OCHOBaHuE U BepIlIMHA, 00pa3yromias
Y OCb; TIJIOIIA/1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yroIue
Y BBICOTA; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa m map: neHrp, paguyc, AMAMETP; IUIOLIAAb MMOBEPXHOCTU CQEPHI.
B3auMHoe pacnonoxenue chepsl U IIIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
I011aab Chephl.

N300pakeHue Ten BpalleH!s Ha MIIOCKOCTH. Pa3BépTka MIMHpa U KOHYCA.

KoMmOvHanuu Ten BpamieHuss W MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpaIeHusl.

ITonsarue 06 06bEMe. OcHOBHBIEC CBOMCTBA 00BEMOB Tell. Teopema 00 00bEME
MPSIMOYTOJILHOTO Tapajuiesienunena u ciaeactBuss u3 He€. OO0bEM mUIMHIpA,
koHyca. O0BEM 1mapa u miomass chepsl.

[TogoOueie Tema B mpocTpaHcTBe. COOTHOMICHUS MEXKIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TOT0OHBIX TEJl.

Ceuenust 1muiauHApa (MapajieibHO U TEPIEHIUKYJISIPHO OCH), CEUCHHS
KOHYyca (TapaijieIbHOe OCHOBAHUIO M TPOXOISIIEE Yepe3 BEPIUHY ), CEUSHHUS 1I1apa.



BekTOpbI U KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mII0CKOCTH U B IpocTpaHCcTBE. CI0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4uCio. Pa3noxkenne BeKTopa 1o TpéM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBuno mapamnenenunena. Pemenne 3agay, CBSA3aHHBIX C
IIPUMEHEHUEM TIpaBWJl JACUCTBHM € Bekropamu. lIpsMoyroneHas cucrema
KoopauHaT B mnpoctpadHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTroa Mexay BekropamMu. CKalsipHOE MPOU3BEIIEHUE BEKTOPOB.
BrluncneHne yrioB Mexay MPSMBIMHU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.

3. INTAHUPYEMBIE PE3VYJIBTATDBI

JINYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE pE3yJbTaThl OCBOCHHUSI TMPOrPAMMBI  Y4EOHOTO TMpeaMeTa
«MareMaTuka» XapaKTepU3yIOTC:

I'paxxnanckoe BocnuTaHue:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKOM MO3UIIMHU 00YUYaIOIIErocsi Kak akTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIEeCTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U TIp.), YMEHHUEM
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMHU B COOTBETCTBHM C HX
GyHKUMUSIMU ¥ HA3HAYCHUEM.

IIaTpuoTnyeckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOMN TPaKTaHCKOW MJIEHTUYHOCTH, YBAXKCHUS
K IPOIILJIOMY U HACTOSIIEMY POCCHIICKOW MaTEMATUKHU, LIEHHOCTHBIM OTHOIIIEHUEM
K JOCTHXXEHUSM POCCUMCKUX MAaTeMaTUKOB M POCCUUCKOW MATEMaTU4YECKOU
IIKOJIbI, K HCMOJBb30BAHUIO ATUX JOCTHXKCHUW B APYrUX HayKaX, TEXHOJIOTHSX,
chepax YKOHOMHUKH.

JIlyXOBHO-HPABCTBEHHOI0 BOCITUTAHUS:

OCO3HaHUEM JTYXOBHBIX LEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHUS, OSTUYECKOTO IOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM IMTPUMEHEHUEM JOCTHUKEHUNU HAYKU U S TEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMYUBOTO OYIyIIEro.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHUpPY, BKIIIOYAsi 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]1a4, PEIICHUN, PACCYKICHUIA; BOCTTPUUMYHBOCTHIO
K MaTEMaTUYE€CKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

dusnyecKoe BOCIUTAHME:

c(hOPMHUPOBAHHOCTHIO YMEHHUS TPUMEHATh MaTEMaTUYECKUE 3HAHUS B
HMHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K13HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMHUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U
OTIbIXa, peryJisipHas (pu3nyeckasi akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHMS,
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEIBHOCTHIO.
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TpynoBoe BocniMTaHue:

TOTOBHOCTBIO K TPYZy, OCO3HAHHWEM IIEHHOCTH TPYAOTIOOHS; HHTEPECOM K
pasnuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnrn W Ppeamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K  MAaTeMaTHYeCKOMY OOpa3OBaHUIO W
caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTEMAaTUYECKON HAIIPABICHHOCTH.

IKOJIOTNYECKOe BOCTIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHUMAHUEM BIIUSHUS
COLIMAJIbHO-DPKOHOMHUYECKHUX MPOIECCOB HAa COCTOSHUE MPUPOTHON M COIMATBHOM
Cpellbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa SKOJOTUYECKHX MpolIieM;
OpUEHTallMel Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHWM JJIsS pelieHus 3ajaad B
00J1aCTH OKPY’KAOIIEH CPE/Ibl, ITIAHUPOBAHUS ITOCTYITKOB U OIICHKH X BO3MOKHBIX
MOCIICICTBUUN [T OKPY’KAIOIIEH CPEbI.

IleHHOCTH HAYYHOTO IO3HAHMS:

c(hOpPMHPOBAHHOCTHI0O MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTEeMaTHYeCKOH HayKd Kak cdepbl YeIOBEUYECKOW JESITCIIBHOCTH, DTAaloB €€
pa3BUTHS M 3HAYUMOCTH JJIi PA3BUTHs I[MBUIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTUKH ¥ MaTEMaTUYECKOM KyJIbTYpOM KaK CpEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCIEAOBATENIbCKYIO JIEATEbHOCTh
WHMBUyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yiabTaThl OCBOEHUS MPOTpaMMbl yueOHOro IMpeaMera
«Maremartukay XapaKTEepU3yITCS OBJIAJICHUEM YHUBEPCAIBHBIMU
MO3HABATEJIbHBIMU  JICHCTBUSMHM, YHHUBEPCAIBHBIMH  KOMMYHHKATHUBHBIMU
JNEWCTBUSIMH, YHUBEPCAIBHBIMU PETYIATUBHBIMU JAEHCTBUSIMU.

1) VYHuBepcanbHble  NO3HABaTeJbHbIE  JCHCTBUA, O0ECNEUMBAIOT
dbopmupoBaHue 0a30BbIX KOTHUTHMBHBIX MPOIECCOB oOOydaromuxcs (OCBOCHHUE
METONOB  IIO3HAHUS  OKPYXKAIOLIET0  MHUpPa; NPUMEHEHHE  JIOTUYECKHX,
UCCJIEI0BATENbCKUX ONEPALIMiA, yMEHUHN padOTaTh ¢ HH(POPMALIUEH).

ba3oBble Jornyeckue 1eicTBUA:

BBIABJISITh M XapaKTEPU30BaTh CYILECTBEHHbIE NPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXAY MOHATHAMH;  (HOPMYIHPOBATH
OTIpe/IeNICHUs MMOHATHM; YCTaHABIMBATh CYIIECTBEHHBIN NMPU3HAK KiIacCU(pUKALIUH,
OCHOBaHUS JJ1s1 000OIICHHS U CPaBHEHHMsI, KPUTEPUU MTPOBOAMMOIO aHAIIN3A,

BOCIPUHUMATh,  (GOPMYyIUpPOBATb U  MPeoOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPULIATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIIHNE; YCIOBHBIE,

BBISIBJISITh MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEYUS
B (pakTax, MaHHBIX, HAOMIOJIEHUAX W YTBEPKICHUSX; MpeiaraTb KpUTEPHUH s
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYU;
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JenaTh BBIBOJbI C HCHOJbB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUU;

MIPOBOJIUTH CAMOCTOSITENBHO I0KA3aTENbCTBA MATEMATHYECKHUX YTBEPIKICHHIMA
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh aPT'yMEHTALMIO, IPUBOJUTh IPUMEPHI U
KOHTPIPHUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CYKJIEHUS U BBIBOJBL;

BBIOMpaTh CHocoO pemieHUs y4dyeOHOW 3amayu (CpaBHHUBATh HECKOJIBKO
BApUAHTOB PEILIEHUs, BEIOMPATh HAan0O0JIee MOAXOIAIIUN C Y4ETOM CAMOCTOSITEIBHO
BBIJICJICHHBIX KPUTEPUEB).

Ba3oBrlIe ucciienoBarebLCKe J1elcCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEIOBATEIbCKAM WHCTPYMEHT IO3HAHMS;
dbopMyaMpoBaTh  BONPOCHl,  (PUKCUPYIOUIUE  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3Y, APIYMEHTHPOBATH
CBOIO ITO3ULINIO0, MHECHHE;

MIPOBOJIUTH CAMOCTOSITENIBHO CIJIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEI0BAHNE
110 YCTAaHOBJICHUIO OCOOCHHOCTEN MAaTeMaTHYeCKOro 0ObeKTa, SIBJIICHUS, MpoLEecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAYy 00bEKTaMU, SIBICHUSMH, IPOLECCAMU;

CaMOCTOSITENIbHO (POopMyIMpoBaTh 0O0OOIIEHUS W BBIBOJABI MO pe3yJibTaTaM
IPOBENEHHOTO  HAOJIOJIEHUsS, MUCCIENIOBAaHUSA, OLEHUBAaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJIOB U 000OIIECHUI;

MIPOTHO3MPOBATh BO3MOYKHOE pA3BUTHE IMIpollecca, a TAaKXKE BbIABUIAThH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

BBISIBJIAITH 1eULUTH UHPOpPMALMK, JaHHBIX, HEOOXOIMMBIX U1 OTBETa Ha
BOIIPOC U ISl pELIEHUS 33/1a4H;

BbIOMpaTh UHPOPMAIIMIO U3 HCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATh,
CUCTEMAaTHU3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIINIO Pa3IUYHbIX BUAOB U (popM
MIPE/ICTABIICHHUS;

CTPYKTYPUPOBaTh MH(OPMAIUIO, MPEACTABIATh €€ B pa3audHbIX (hopmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaAEKHOCTD uH(popmaIun 1o CaMOCTOSATENIbHO
c(hOpMYIUPOBAHHBIM KPUTEPHUSIM.

2) VHuBepcaJbHble KOMMYHHMKATHBHBIE JI€UCTBHS, OOECIEYUBAIOT
c(hOpMUPOBAHHOCTh COLIUAIIBHBIX HABBIKOB O0YYaIOIINXCS.

Oo0wmenue:

BOCIPUHUMATH U (POPMYITHPOBATH CY>KJICHUSI B COOTBETCTBHHU C YCIOBUSMHU U
HeJsIMA OOLIEHHMSI; ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX
U TIMCBMEHHBIX TEKCTax, JaBaTh NOSCHEHUS 10 XOJYy pELIEHUs 3a/layd,
KOMMEHTHPOBATh NOJyYEHHBIN PE3yJIbTAT;

B X0J1e 00CYKJIeHUS 3aJlaBaTh BOMPOCHI MO CYHIECTBY 0OCYXKIaeMOIl TeMBbl,
npoOJemMbl, pelaeMol 3aJaud, BBICKA3bIBATh WJEH, HAIIEJICHHbIE Ha IIOHMCK
pelIeHus; COMOCTaBIATh CBOM CYXKJEHHUSA C CYXKICHUAMH JIPYTUX YYaCTHUKOB
nuainora, oOHapy>KUBaTh Pa3jM4Me M CXOACTBO MO3UIMH; B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;
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NPECTaBIATh PE3yJbTAThl PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIeIOBAHNU,
MIPOEKTA; CaMOCTOSITEIIPHO BBIOMpaTh (opMaT BBICTYIUICHUS ¢ Y4€TOM 3aaad
MIPE3EHTAIUN U OCOOEHHOCTEH ayUTOPHH.

CoTpyaHu4ecTBO:

MMOHUMATh W UCIIOJIH30BaTh MPEUMYIIIECTBA KOMAaHIHOW M WHIUBUIYATHHOM
paboOThl TpW pemeHud yYeOHBIX 3a/Jad; NPUHUMATh TIeJIb COBMECTHOMN
NEATEeILHOCTH, TJIAHUPOBATh OPTAHM3AIIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUJIBbI pa0OT, IOTOBAPUBATHCS, 0OCYKIATh MPOIECC U pe3yJIbTaT padOThl; 000011aTh
MHEHHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B IPyNIoBbIX Gopmax paboThl (0OCYXJIeHHS, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE); BBITIOJIHATH CBOIO YaCTh PaOOThI U KOOPJUHUPOBATH
CBOM JICUCTBUS C IPYTMMHU WICHAMH KOMaH/Ibl; OLICHUBATh Ka4e€CTBO CBOETO BKJIAJ(a
B OOmUHA TPOAYKT TO KpUTEpUsM, CGHOPMYIUPOBAHHBIM  YYaCTHHUKAMU
B3aMOJIEUCTBHS.

3)  VYHuBepcajibHbIC peryJjasiTuBHble  JICHCTBUS, 00ecrieynBaroT
(GbopMUPOBAHUE CMBICIOBBIX YCTAHOBOK U dKU3HEHHBIX HABBIKOB JINYHOCTH.
Camoopranusanus:

COCTABJIATH IJIaH, AJITOPUTM PEILICHUS 3a]1a4, BHIOUPATh CIIOCOO PELICHUS C
Y4ETOM UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEHN, apryMEHTHUPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C y4€TOM HOBOW UH(pOpMAIUH.

CaMOKOHTPOJIb:

BJIQJETh HaBBIKAMH  IIO3HABATEJILHOH  pedueKCMM Kak  OCO3HaHHS
COBEPIIIAEMBIX JAEHCTBUUA M MBICIMTEIBHBIX MPOIIECCOB, UX PE3YIbTATOB; BIAJCTh
criocobamMu CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca M pe3ysibTaTa PEIICHUS
MaTeMaTHUYECKOHN 3aJ1auM;

MPEIBUACTh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYThH MPHU PEIICHUU 3a7a4H,
BHOCUThH KOPPEKTHUBBI B JIEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, HaHHBIX,
HaWJICHHBIX OIMMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTaTa IIEJU U YCIOBUAIM, OOBSCHITH IPUUUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOJUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDI

10 KJIACC

OnepupoBaTh NOHATUAMHU: TOUKA, MPSIMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUU U CIEACTBUS M3 HUX IPHU PEIICHUU
F€OMETPHUYECKUX 3aay.

OrneprpoBatTh NOHATUSIMU: NAPALICTBHOCT U MEPIEHANKYISIPHOCTD MPAMBIX
U MJIOCKOCTEMH.

KnaccudgunmpoBaTh B3auMHOE PaCIONOKEHHE MPSIMBIX M IUIOCKOCTEH B
MIPOCTPAHCTRE.



OnepupoBaTh MOHATUSAMU: JBYTPaHHbIA YyroJl, TPaHU JBYTPaHHOIO yrJja,
pedpo ABYTrpaHHOrO yIJia; JIMHEHHBIA Yroj ABYTPAHHOIO yrja; rpaaycHas Mepa
JBYTPAHHOTO yTia.

OnepupoBarh MOHATUSAMH: MHOTOTPAaHHUK, BBINYKJIBIA W HEBBITYKJIbIA
MHOTOIPaHHHUK, 3JIEMEHTHI MHOTOT'PaHHUKA, IPABUIIbHBII MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHUIbl MHOTOIPAHHMKOB (MHUpaMHIa; MPU3MA,
PSIMOYTOJIBHBIN NapaJlIesIeUIe]], KyO).

KnaccupunupoBaTe ~ MHOTOTpaHHMKHM,  BbIOMpass ~ OCHOBaHMS  JJs
KJacCU(pUKaUuU (BBIIYKJIbIE W HEBBIIYKJIblE MHOIOIPAHHUKH; IPaBUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE IPU3MBI, TapaJlIesICUIE bl ).

OmnepupoBarh NOHATUIMU: CEKyIIasi INIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBACHATH NPUHLIMIIBI IOCTPOEHUS CEUEHUH, UCIIONIb3Ysl METOJI CIIEIOB.

Crpouth cedeHHs MHOTOIPAHHUKOB METOJIOM  CIIEJIOB, BBINOJHATH
(BBIHOCHBIE) IIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTBIX OOBEMHBIX (UTyp: BUA
CBEpXY, COOKY, CHHUBY.

PemaTte 3a1aun Ha HAXO0KIEHWE TEOMETPUUYECKUX BEIMYMH MO 00pa3aM Win
QIrOpUTMaM, TNPUMEHSSI W3BECTHbIC AHAJUTUYECKUE METOAbl IpPU PEIICHUH
CTaHJAPTHBIX MAaTEMATHYECKUX 337a4 HA BBIYMCICHUE PACCTOSHHUM MEXIY ABYMS
TOYKaMH, OT TOYKH JO MNOPSIMOA, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMHU.

Pematsb 3a1aun Ha HaX0XKJIEHUE T€OMETPUUECKUX BEJIMUMH 10 o0pa3Lam Win
QITOPUTMAM, TPHUMEHSSI HW3BECTHBIC AHAJUTUYECKUE METOABI IPU PEIICHUU
CTaHAAPTHBIX MaTEMaTHYECKMX 33Jad Ha BBIYMCIECHHE YIVIOB  MEXIY
CKPELIMBAIOIIMMHUCS MPSAMBIMH, MEXKIy NPSIMOM M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Boruncnsate 00BbEMBI U TUIONIAM OBEPXHOCTEH MHOTOTPAaHHUKOB (IIPU3Ma,
nupamuza) c ipuMeHeHUeM (POpMYJT; BBIYUCISATH COOTHOLIEHUS MEK Ty TIOLIAIIMU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX MHOTOIPAaHHUKOB.

OnepupoBarh MOHATUSMU: CUMMETPUSL B MPOCTPAHCTBE; LIEHTP, OCh U
MJI0CKOCTh CHMMETPUU; LIEHTP, OCh U MJIOCKOCTh CHMMETPUH (PUTYPHI.

W3Bnekath, MnpeoOpa3oBbIBaTh W HHTEPHIPETUPOBATH HH(MOpPMALUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYypax, MPEICTABICHHYIO HAa YepTekax U
PUCYHKaX.

[IpumensTh reomeTpuyeckue QaxThl A PEHICHHUS CTEPEOMETPUUYECKHUX
3a]1a4, MPEANOIaratouX HECKOJIBKO IAroB PELICHHUs, €CIH YCIOBUS IPUMEHEHUS
3aJ1aHbBI B IBHOH (hopme.

[IpumeHsaTP OPOCTEHIHE MPOrPaMMHBIE  CPEICTBA U JJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKUX 3a1a4.

[IpuBOoANTE NpPHUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B NPHUPOAE H
YKU3HU, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MOJyYEHHBIE 3HAHUS HA MPAKTUKE: aHAIM3UPOBATH peaibHbIE
CUTyallUM W TPUMEHSTh H3yUYEHHbIE TMOHATHS B IMPOILIECCE IMOMCKA PEIICHUS
MaTeMaTUYeCcKu CQOPMYIMPOBAHHON NPOOJIEMBbl, MOJAEIUPOBATH PEAIbHbIE
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CUTyallud Ha S3bIKE TI'EOMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHITHI U TEOpEM, ammapaTa anreOpsl; pemarhb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.

11 KITACC

OmnepupoBaTh MOHATHUSMHU: HWIMHIPHUYECKAs TOBEPXHOCTb, 0Opa3ylolIe
WIMHIPUYECKON TOBEPXHOCTH; IMIMH/IP; KOHNUECKast TOBEPXHOCTH, 00pa3yrolne
KOHMYECKOW OBEPXHOCTH, KOHYC; C(hepruecKas IOBEPXHOCTb.

Pacnio3naBaTh Tena BpaleHus (LMIMHAP, KOHYC, cepa u map).

OOBACHATH CLIOCOOBI TIOJYUYEHUS TEJ BPALLICHUSI.

KnaccugpunupoBaTe B3aMMHOE pacioioKeHUE CEepbl U MIOCKOCTH.

OnepupoBaTh NOHATHAMU: IIAPOBOM CETMEHT, OCHOBAHUE CEIMEHTA, BBICOTA
CErMEHTA; IIApOBOM CJIOM, OCHOBAHME IIAPOBOIrO CJIOS, BBICOTA LIAPOBOIO CJIOS;
1apOBOM CEKTOP.

Boluucnsate 00BEMBI W IUIOIIAAM TOBEPXHOCTEH Tel  BpallleHHS,
T€OMETPUYECKUX TEJ ¢ TPUMEHEHUEM (HOpMyI.

OnepupoBarh MOHATUSIMH: MHOTOIPAaHHHUK, BIIMCAaHHBIH B cdepy u
OMMCAHHBIN OKOJIO cepbl; cpepa, BHUCAaHHAS B MHOTOTPAHHUK WJIH TEJIO BPALICHUS.

BBIYUCHATE COOTHOLIEHUSI MEXKY IUIOLIAIASIMU IMOBEPXHOCTEH U 00BbEMaMHU
MOJ0OHBIX TEN.

N300paxaTh u3ydaemble (QUIypbl OT PYKH M C NPUMEHEHHEM IPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IIJIOCKHE YEPTEKU U3 PUCYHKOB ITPOCTHIX 00 BEMHBIX
buryp: Buz cBepxy, cOOKy, CHU3Y; CTPOUTb CEUEHHUS TE€J BPAILCHHUS.

W3Bnekatb, MHTEPHPETUPOBATH U MpeoOpa3oBbIBaTh HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKHUX (PUrypax, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B MPOCTPAHCTBE.

BbBINONHATE JEUCTBUS CIIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIO, OOBACHSITH, KAKUMH CBOMCTBAMHU OHH 00JIaJJaIOT.

[IprMeHATH MpaBUIIO NTapajuIeIICIUIEAA.

OnepupoBath NOHATUAMU: AEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJAYJb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpa, Yrojl MEXIy
BEKTOpPaMH, CKAIIPHOE NIPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBHI.

Haxonuts cymMMy BEKTOPOB U ITPOU3BEAECHUE BEKTOPA HA YUCIIO, YTOJI MEKIY
BEKTOpaMH, CKaJSIPHOE MPOM3BEIEHUE, PACKIA[bIBaTh BEKTOpP MO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh IIOCKOCTh YPABHEHUEM B JE€KAPTOBOW CHCTEME KOOPAMHAT.

[IpumensaTe reoMerpuyeckue (GakTbl IJs PEUIEHUST CTEPEOMETPUUECKUX
3a/lay, MpeAnoJaratonMX HECKOIbKO IAroB PEIICHUs, €CIH YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopme.
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Pemars HpOCTCﬁIHPI@ reOMCTPpUUICCKUC 3aJlaii Ha IMPHUMCHCHHUC BCKTOPHO-
KOOPpAWMHATHOI'O MCTOJA.

Pematn 3agadnu Ha J0Ka3aTCiIbCTBO MATCMAaTHYCCKUX OTHOIICHUM WU
HaX0XKXACHUC I'COMCTPHUICCKNX BCIIMYHH I10 o6pa3uaM WJIK aJITOpUTMaM, IMIPUMCHAA
HN3BCCTHBIC MCTOABI ITPU PCIICHUN CTAHAAPTHBIX MATCMATHYCCKHX 3aaa4.

[IpumensaTh

IIPOCTENIINE

IIPOrpaMMHbIE

cpencrTaa

U DJIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTCMBI ITPHU PCHICHUU CTCPCOMETPUICCKUX 3a1ad.
HpI/IBOI[I/ITI) IMPpUMCPbl MATCMATUYCCKHUX 3aKOHOMepHOCTCﬁ B IIpUpoac Hu
JKU3HHU, PACIIO3HABATH ITPOABIICHUC 3dKOHOB I'COMCTPHUHU B HCKYCCTBC.
HpI/IMeHﬂTB IMIOJTYUYCHHBIC 3HAHHA Ha IIPAKTHKC. aHAJIU3UPOBATL PCAJILHBIC
CuTyalliui M IIPUMCHATH HU3YUYCHHBIC IIOHATHA B IIPOLCCCC IIOMCKA PCIICHUA

MaTCMaTH4YCCKHU

CUTyalluld Ha  A3BIKC

chopMyIHpOBaHHON  TIPOOJIEMBI,
re€OMETPHH,

MOACINPOBATH

PCaJIbHBIC

UCCIIE0BAaTh IIOCTPOCHHBIE MOJEIU C
UCITO0JIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.

TEMATHUYECKOE INTAHUPOBAHHUE

0€301IacHOr0 IIOBENCHUS B

10 KJIACC
Kon-Bo
Ne HanmenoBanue Bcero .
KOHTPOJIbH BocnurarenbHbIi acliekT HOP
n/m paznena 4acoB
BIX paboT
BOCIIMTAHHUE CTPEMIIEHUS K
MO3HAHUIO ce0s U APYTruX
JIOJIEH, IPUPOIBI U
oO11ecTBa, K MOIYy4eHHIO
Beenenue B 3HAaHUW, KAYECTBEHHOTO
1. A 10 0 ’ " http://www.math.ru
CTEPEOMETPHIO 0o0pa3oBaHus C yUETOM
JUYHOCTHBIX MHTEPECOB U
0OIIECTBEHHBIX
notpebHoCTEN
¢dbopmupoBaHue
ACTETUYECKOMN KYJIBTYPBI HA
[IpsiMbIe 1 TUIOCKOCTH .
OCHOBE POCCUICKUX
B HPOCTPAHCTBE. TPASUIIMOHHBIX JYXOBHBIX http://www.int.ru
2. | [NapamrenbHOCTD 12 1 P . yx ' o
LIEHHOCTE!, MPUOOIIEHUE K
TIPAMBIX 1 JIY4IIAM oOpasmam
IIJIOCKOCTEN 1 P
OTEYECTBEHHOTO U MUPOBOT'O
HCKYCCTBa
pa3BUTHE PUBNIECKUX
[lepnenuKyISIpHOCTH crocobHocCTeH ¢ yuéTom
3. | IpsAMBIX U 12 BO3MOXKHOCTEH U cocTosiHus | http://www.math.ru
IIJIOCKOCTEN 3J10POBbSI, HABBIKOB
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http://www.math.ru/
http://www.math.ru/

MPUPOAHOMN U COLIUATBHOM
cpene, Ype3BblYaiHbIX
CUTYaIUsIX

Yriael Mexay
MPSIMBIMU U
IUIOCKOCTSIMU

10

BOCIIUTAaHHE CTPEMIICHUS K
MO3HAHUIO ce0s U IPYTUX
JO/IeH, TPUPOJIBI U
o0111ecTBa, K MOJIy4eHUIO
3HaHWi, KAYECTBEHHOTO
o0pa3oBaHus ¢ y4ETOM
JMYHOCTHBIX HHTEPECOB U
00I11eCTBEHHBIX
noTpeOHOCTEH

https://www.evkova.
org/primenenie-
proizvodnoj-k-
issledovaniyu-
funktsii

MHororpanHuku

11

(dbopMUpOBaHUE POCCUNCKOI
IPaKJaHCKOW UEHTUYHOCTH,
MPUHAIIEKHOCTH K
OOILITHOCTHU TpaxaaH
Poccuiickoit ®enepanuu, K
Hapony Poccun kak
HCTOYHUKY BJIACTHU B
Poccuiickom rocynapcrse u
CyOBEKTY ThICSIUETIECTHEN
pOCCUCKOU
roCyJ1apCTBEHHOCTH,
YBa)K€HUS K IIpaBaw,
cB0OOZaM U 003aHHOCTAM
rpaxxaanuHa Poccun,
IIPAaBOBOM U MOJUTUYECKON
KYJbTYpbI

http://www.math.ru

O0BEMBI
MHOTOIPaHHHKOB

pa3Butre GU3NYECKUX
croco0HOCTeH ¢ yuéTom
BO3MOKHOCTEN U COCTOSIHUS
310POBbSI, HABBIKOB
0e30I1acHOro0 MOBEACHUS B
MIPUPOIAHON U COLIUATBHOM
cpene, Ype3BbIYaiHbIX
CUTYaIUsAX

https://www.evkova.
org/primenenie-
proizvodnoj-k-
issledovaniyu-
funktsii

[ToBTOpEHME:
CEYCHMS, PACCTOSHUS
U YTIIBI

(dhopMHUpOBaHHME POCCUICKOM
rpaXJaHCKON MJIEHTUYHOCTH,
MNPUHAJIC)KHOCTH K
OOIIHOCTH TpakJaH
Poccuiickoit @enepanuu, k
Hapony Poccun kak
HCTOYHHUKY BJIACTH B
PoccuiickoMm rocynapcrse u
CyOBEKTY ThICSUYEIICTHEH
POCCUICKOMN
rOCyIapCTBEHHOCTH,
YBa)KEHUSI K IpaBaM,
¢B00OIaM U 00S[3aHHOCTSIM
rpaxaanuHa Poccun,

http://www.math.ru
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IIPAaBOBOM U IOJUTUYECKON
KYJIBTYPbI

HNTOI'O:

68

11 KJIACC

/1

HaunmenoBanue
pazzaena

Bcero
JacoB

Kon-Bo
KOHTPOJIbH
BIX PaboOT

BocnurarenbHBIN acliEKT

HOP

Tena BpameHus

12

BOCITUTAHUE CTPEMIICHUS K
MMO3HAHMIO CEOS M IPYTUX
JOIEH, IPUPOJBI U
o01ecTBa, K MOJTy4YCHUIO
3HAaHUH, KAYECTBEHHOT'O
o0pa3oBaHus C y4ETOM
JUYHOCTHBIX HHTEPECOB U
00IIeCTBEHHBIX
noTpeOHoCTEN

https://www.evkova.
org/primenenie-
proizvodnoj-k-
issledovaniyu-
funktsii

O0BEMBI TENT

($hopMHUpPOBaHHE POCCUICKOMN
rPaXXIaHCKOW UIEHTUYHOCTH,
MPUHAJIC)KHOCTH K
OOILIHOCTHU Tpa)/1aH
Poccuiickoit deneparuu, K
Hapony Poccun kak
HMCTOYHHKY BJIACTH B
Poccuiickom rocynapcrse u
CyOBEKTY ThICSUYETIETHEH
POCCUICKON
roCyAapCTBEHHOCTH,
YBa)KEHUS K TIpaBawm,
cB00OOaM U 00S3aHHOCTSIM
rpaxxaanuHa Poccun,
MIPaBOBOU U NIOJIMTUYECKOU
KYJIbTYpbI

http://www.math.ru

Bexrops! n
KOOPJAMHATHI B
MIPOCTPAHCTBE

10

pa3BUTHE PUZNIECKUX
CrocoOHOCTEH ¢ yuéToM
BO3MO>KHOCTEM U COCTOSTHUSA
3/I0pOBbSI, HABBIKOB
0€301acHOTro MOBE/ICHUS B
MPUPOAHON U COLIMATBLHOM
cpene, Ype3BbIYANHBIX
CUTYaLUsIX

https://www.evkova.
org/primenenie-
proizvodnoj-k-
issledovaniyu-
funktsii

[ToBTOpEHME,
000011IEHHE,
CHCTEMAaTHU3alHs
3HAaHUM

(dbopMUpOBaHUE POCCUICKOI
rpax JaHCKOW MIAEHTUYHOCTH,
MPUHAJIEKHOCTH K
OOIIIHOCTH TpaXKIaH
Poccuiickoin denepanun, K
Hapoxay Poccum kak

http://www.math.ru
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HUCTOYHUKY BJIACTH B
Poccuiickom rocygapcTtse u
CyOBEKTY THICSYETICTHEH
pOCCUICKON
roCyJ1apCTBEHHOCTH,
YBa)KEHHUSI K IpaBam,
cB00O/IaM U 0053aHHOCTSIM
rpaxaanuHa Poccun,
IIPAaBOBOM U IOJUTUYECKON
KYJIbTYpPbI

HNTOI'O:

34
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5. HIOYPOYHOE IINTAHUPOBAHUE
10 KVIACC

HaunmenoBanue
pazzaena

Tema ypoka

Komuuec
TBO
JacoB

[ara

mwiaH | Qaxr

Koppektupo
BKa

BBenenue B
CTEpPeOMeTPHIO

10

OCHOBHBIC TIOHSITHS
CTEpEOMETPHUH: TOUKa, IIpsMasi,
IUIOCKOCTB, MPOCTPAHCTBO.
[TpaBuiia n300paxxeHust Ha
PHUCYHKaX: U300paskeHUs
IIJIOCKOCTEM, ITapajuIeIbHbIX
MPSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

Ilonstus: MNEPECCKAarOMrCCAa
IJIOCKOCTH, IIECPECCKAIOIUCCA
IpsAMasd U IJIO0CKOCTb

Ilonstus: MNEPECCKAar0MUCCA
IJIOCKOCTH, IIECPECCKAOIUCCA
IpsAMasd U IJIO0CKOCTb

3HAKOMCTBO C MHOT'OI'PaHHUKAMH,
n300pakeHne MHOTOTPaHHUKOB Ha
PHCYHKaX, Ha IPOCKIIHOHHBIX
yepTexax

HauanpHbie cBeenus o kyoe u
nUpaMuJie, UX pa3BEPTKH U
mozenu. CedeHust
MHOTOTPaHHUKOB

HauanbHbie cBenenus o kyoe u
nUpaMuie, UX pa3BEPTKH U
mozenu. CedeHust
MHOTOTPaHHUKOB

ITousTe 06 aKCHOMAaTHYECKOM
MOCTPOEHUHU CTEPEOMETPUH:
aKCHOMBI CTEPEOMETPUU U
CJIEACTBHUS U3 HUX

ITousTe 06 aKCHOMAaTHYECKOM
MOCTPOEHUHU CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPUH U
CJIEACTBHUS U3 HUX

ITousTe 06 aKCHOMAaTHYECKOM
MOCTPOEHUU CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPUH U
CJIEACTBHUS U3 HUX

10.

[TousiTHE 00 aKCHOMATHYECKOM
MMOCTPOCHUHU CTCPCOMCTPHUHU:

16




AKCHOMBI CTEPEOMETPUU U
CJIEJICTBHS U3 HUX

IIpsimbie u
IUIOCKOCTH B
NPOCTPAHCTBeE.
I[MapajuleabHOCTH
NPSAMBIX U
IVIOCKOCTel

12

11.

B3auMHOE pacnosnoxeHue npsiMbIX
B IIPOCTPAHCTBE: IEPECEKAIOIIUECS,
rnapajuiejibHbIE U
CKPELMBAIOIINECS NPsIMble

12.

[TapajueIbHOCTB IPSIMBIX U
IUIOCKOCTEM B POCTPAHCTBE:
napajulesibHbIE MIPSIMbIE B
IIPOCTPAHCTBE; NapAJIIEIbHOCTD
TPEX NPSAMBIX

13.

[TapannensHOCTb MPSMBIX U
TUIOCKOCTEH B MMPOCTPAHCTBE:
[TapanmnensHOCTD MPSAMON U
IJIOCKOCTH

14.

VYTJIbl C COHAIIPABICHHBIMU
CTOPOHAMH

15.

VYros Mexay NpsMbIMU B
IIPOCTPAHCTBE

16.

VYrois Mexay NpsMbIMU B
IPOCTPAHCTBE

17.

[TapaytenbHOCTB TUNIOCKOCTEN:
NapaJuIeJIbHbIE IIIOCKOCTH

18.

CaoiicTBa napamieabHbIX
IIJIOCKOCTEMN

19.

[Tpocreiimme MPOCTPaHCTBEHHBIC
Gburypsl Ha MIOCKOCTHU: TETPAIP,
Ky0, MmapasuiesiernuIe 1

20.

ITocTpoeHue ceueHun

21,

ITocTpoeHue ceueHni

22,

KonrtponbHas padora no reme
"IIpsiMble U TUIOCKOCTH B
npoctpaHcTse. [lapamienabHOCTb
IPSIMBIX U IIJI0CKOCTEH"

IlepnienguKyasipH
OCTh NPSIMBIX U
IVIOCKOCTel

12

23.

IlepneH qUKYIISIPHOCTD MPSAMON U
IIJIOCKOCTH: MIEPIICHIUKYJISIPHBIE
IIPSIMBIE B IPOCTPAHCTBE

24,

[IpsimMble mapasnienbHble U
NEePIEHIUKYIISIPHBIE K IITIOCKOCTH

25.

[IpsimMble mapasnienbHbIe U
NEPIEHIUKYJISIPHBIE K IITIOCKOCTH

17




26.

IIpu3Hak nepneHuKyIIpHOCTH
NPSMOM M TNIOCKOCTH

217.

IIpu3Hak nepneHauKyISpHOCTH
IPSIMOM U TNIOCKOCTH

28.

Teopema o npsimoit
HEepIEHAUKYIISIPHOI MII0OCKOCTH

29.

Teopema o npsimoit
HEepIEHAUKYIISIPHOI MII0OCKOCTH

30.

Teopema o npsimoit
HEepIEHUKYIISIPHOM MJIOCKOCTH

31.

IlepnieHquKyIsIp U HaKJIOHHBIE!
paccTosiHue OT TOYKHU 10
IIJIOCKOCTH, PACCTOSIHUE OT MPSIMOM
JI0 IIJIOCKOCTH

32.

HepHeH,I[PIKy.TIHp 1 HAaKJIOHHBIC:
pacCcToaHuEC OT TOYKH O0
IIJIOCKOCTH, PACCTOSAHUC OT HpﬂMOﬁ
J0 IIJIOCKOCTH

33.

HCPHCHHHKYHH}’) 1 HAaKJIOHHBIC:
pacCcToaHuEC OT TOYKH O0
IIJIOCKOCTH, PACCTOSAHUC OT HpﬂMOﬁ
J10 IIJIOCKOCTH

34.

HCPHCHHHKYHH}’) 1 HAaKJIOHHBIC:
pacCcToaHuEC OT TOYKH OO0
IIJIOCKOCTH, PACCTOSAHUC OT HpﬂMOﬁ
J10 IIJIOCKOCTH

Yrasl Mexay
NPSAMBIMH 1
IJIOCKOCTSIMHU

10

35.

VYrsl B IPOCTPAHCTBE: Yrodl
MEXAY NPSMOH U IUIOCKOCTBIO

36.

JIByrpaHHBIN yroJ, TMHEHHBIN
YIOJ1 IBYTPAHHOI'O YIJIa

37.

JIByrpaHHBIN yroJ, TMHEHHBIN
YIOJ1 ABYTPAHHOIO YIJIa

38.

[lepnenAuKyISIPHOCTD
IIJIOCKOCTEN: MPU3HAK
NEPIEHAUKYIIIPHOCTH ABYX
IIJIOCKOCTEMN

39.

[lepnieHIMKYISIPHOCTD
IIJIOCKOCTEN: MpHU3HAK
NEPIEHIUKYJIIPHOCTH ABYX
IIJIOCKOCTEMN

40.

[lepnieHIMKYISIPHOCTD
IIJIOCKOCTEN: MpHU3HAK
NEPIEHIUKYJIIPHOCTH ABYX
IIJIOCKOCTEMN

41.

Teopema o0 TpéxX nepneHANKYIsIpax

42.

Teopema o0 TpEX NepHIEeHANKYIIIPAx

18




43.

Teopema 0 TpEX mepHuEeHIUKYISIPax

44,

KoHnTtponbHas paboTta 1mo Temam
"TleprnieHIUKYJISIPHOCTD MPSIMBIX U
="

mrockocteil" u "Yriasl MexIy
IPSIMBIMU U IJIOCKOCTSMHU"

MHOrorpaHHUKH

11

45.

[ToHsiTHE MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHTBI
MHOTOTPaHHUKA, BHITYKJIbIEC U
HEBBIITYKJIbIE MHOTOTPAaHHUKH;
pa3BEPTKAa MHOIOTPAHHUKA

46.

[Tpu3ma: N-yroipHas NpU3Ma;
IpaHd U OCHOBaHUS IPU3MBI,
npsiMasi 1 HaKJIOHHAsI TIPU3MBI;
OOKOBas U MOJIHAs TOBEPXHOCTh
PU3MBI

47.

[Tapayenenunen, NpsAMOYTOIbHBIN
napajuJieJIenune]l U ero CBOMCTBa

48.

[Tupamuaa: N-yroapHast MupaMua,
I'paHy U OCHOBAHUE MMUPAMU/[IBL;
OOKOBas U MOJIHAs IOBEPXHOCTh
NUpPaMU/Ibl; IpaBUIIbHAS U
yCEUYEHHAs nUpaMuIa

49.

HpaBI/IJH)HI)IG MHOTI'OIrpaHHUKU:
MIOHSTUE MTPABHIBLHOTO
MHOI'OIrpaHHHUKA; ITpaBUJIbHAA
NpU3Ma U MpaBUIIbHAS MPAMU/IA,;
MIPaBWIIbHAS TPEYTOJIbHAS
MUpaMU/Ia ¥ MPaBHIbLHBIN
TeTparap; Kyo

50.

[TpencraBieHne 0 MPaBUIBHBIX
MHOTOTpaHHHMKAX: OKTadIp,
JIOAEKAdIP U MKOCAdP.

51.

CumMeTpHs B IPOCTPAHCTBE:
CUMMETPUS OTHOCUTEIIBHO TOYKH,
MIPSIMOM, TUIOCKOCTH. DJIEMEHTHI
CUMMETPHUHU B IUPaMHIAX,
napajjiCjicnmIcaax, nmpaBUJIbHbBIX
MHOTOTpaHHHUKaX

52,

Briuncienue 3j1eMEHTOB
MHOTOTPaHHHUKOB: p&opa,
JIMArOHaJIv, YTJIIbI

53.

[Tnomans 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTHU MPSIMOM
IIPU3MBI, IUIOLIAb OCHOBAHMUI,
TeopeMa 0 OOKOBOH MOBEPXHOCTH
IPSIMOM TIPU3MBI

54,

[Tnomaas 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTHU MPABUIILHOM
MTUPAMHJIBI, TeOpeMa O TUTOIAIN

19




OOKOBOI TOBEPXHOCTH YCCUEHHOMN
HPAMHIBI

Konrponsnas padora no Teme

5. "MHororpaHHuKu" .
6 O0Bbémbl 9
MHOTOTPAHHMKOB
56. [TousaTue 06 006BEMeE 1
57. O0BEM TUpamMuabl 1
58. O06bEM nupamMuIbl 1
59. O06BEM nupamu b1 1
60. O0BEM TUpamMuIbI 1
61. O06BEM pu3MBbI 1
62. O0BEM IPU3MBI 1
63. O06BEM pu3MBbI 1
6. KOHT]i)OJ'IBH&H pabota 1o Teme 1
"O0bEMBI MHOTOTPAHHUKOB"
IloBTOpEHME:
7 ceveHmus, 4
PACCTOSIHUA U
YIJIbI
[ToBTOpenue, 0600IIEHNE
65, cucTeMaTH3alys 3HaHuil. 1
[TocTpoeHue ceueHuii B
MHOT'OIpaHHHKE
[ToBTOpenue, 0600IIEHNE
cucTeMaTH3alys 3HaHuil.
Beluncnenue pacCToOsSHAN: MEXY
66. JIBYMsI TOUKaMH, OT TOYKH J0 1
MPSAMOM, OT TOYKH JI0 TIJIOCKOCTH,
MEXy CKPELIMBAIOIIUMHUCS
PSIMBIMH
67. HToroBasi KOHTpOJbHAs paboTa 1
[ToBTOpeHue, 06001IeHNE
cucTeMaTH3alys 3HaHUi.
Beluncnenue yrioB: Mexay
68. CKpELIMBAIOIIMMUCS TPSIMBbIMH, 1
MEXY NMPSMOM U IIIOCKOCTBIO,
JIBYTPaHHBIX YIJIOB, YIJIOB MEXIY
TUIOCKOCTSIMU
Hroro: 68
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11 KJIACC

HaumenoBanue
pasnena

Tema ypoka

Komuuec
TBO
JacoB

[ara

IJ1aH

dbaxt

Koppektup
OBKa

Tena Bpamenus

12

Cdepa u map: HeHTp, pajanyc,
JMaMETp; IJIO0IIAAb TOBEPXHOCTH
cepsl

Bsaumnoe pacrnonoxenue chepsl u
MJIOCKOCTH; KacaTeabHast
IJIOCKOCTH K cdepe; MmiIoaib

cepsl

N3o0paxenue cdepsl, rapa Ha
wiockoctu. CeueHus mapa

Hunuuapudeckas TOBEPXHOCTb,
o0Opa3yromue HUIHHIPUIECKON
MTOBEPXHOCTH, OCh

AJIUHIPUYECKON MMOBEPXHOCTH

[Mununzap: ocHoBaHMs U OOKOBas
MOBEPXHOCTh, 00pa3yroIas U OCh;
IUIOIIAh OOKOBOI M ITOTHOM
IOBEPXHOCTH

N300paxeHne nuanHApa Ha
IUIOCKOCTH. Pa3BépTka nunuaapa.
Ceuenus nuimHApa (MII0CKOCTHIO,
napajiebHON Win
MEePIEHINKYJISIPHON OCH IMJIMH]IPA)

Konunyeckas moBepXHOCTB,
00pa3yrone KOHMIEeCKOM
IIOBEPXHOCTH, OCh U BEPLINHA
KOHHYECKOU ITOBEPXHOCTHU

Konyc: ocHOBaHuE U BEpIINHA,
00pa3yromas 1 OCh; IJIOMIA b
OOKOBOH M MOJIHOW OBEPXHOCTH

Y ceu€HHbI KOHYC: 00pa3yromue u
BBICOTA; OCHOBaHMA U OOKOBast
IMOBEPXHOCTh

10.

N3o06paxeHne koHyca Ha
MIIOCKOCTH. Pa3BépTka KoHyca.
CeueHnust koHyca (TIOCKOCTHIO,
rapasuieibHOM OCHOBAHHMIO, U
MJIOCKOCTBIO, TPOXOASILIEN Yepe3
BEPILHUHY)

11.

Komb6unanust ten BpaiieHus u
MHOI'OI'PAHHUKOB

12.

MHoOrorpaHHuK, OMMCaHHBIA OKOJIO
cdepsl; chepa, BOMcaHHAas B
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MHOTOTPaHHHK WU B TEJIO
BpallleHus

2. | O0BéMmbI TET &)

13 [Toustue 06 06bEMe. OCHOBHBIE 1
CBOIiCTBa 0OBEMOB Tl

14. O0BEM IUIIMHIPA, KOHYCA 1

15. O0béM 1Iapa U WIoma b Chepbl 1
[Tono6HbIe Tena B MPOCTPAHCTBE.

16. COOTHOIIICHUS MEX/TY TUIOINASIMU 1
MOBEpXHOCTEH, 00bEMaMuU
M0I00HBIX TeN

17 'I'<0HTpoana51 pabota o Temam 1

Tena Bpamenus" u "O6bembl TEN"
BekTops!
3. KOOPJAUHATHI B 10
NMPOCTPAHCTBE

18, BekTop Ha MJI0CKOCTH U B 1
IPOCTPAHCTBE

19. Clio)KeHue ¥ BBIUUTAHUE BEKTOPOB 1

20. YMHOKEHHE BEKTOpa Ha YHCII0 1
Paznoxenue BekTopa mo TpéM

21. HEKOMIUIaHapHBIM BEKTOPaM. 1
[TpaBmiio mapaunenenumnena
Pemenune 3agad, CBSI3aHHBIX C

22. MIPUMEHEHUEM TMPaBUJI ACHCTBUH C 1
BEKTOPAMH
IIpssMoyronbHas cucreMa
KOOpJMHAT B MIPOCTPAHCTBE.

23. Koopaunats! BekTopa. 1
[Ipocrenimune 3anauu B
KOOpJMHATAX
Y101 MeXAy BEKTOPAMHU.

24. CxkansipHO€ NMPOU3BEICHHE 1
BEKTOPOB

o5 Beluncienue yriioB Mexy 1
MPSIMBIMU U TUIOCKOCTSIMH
KoopanHatHO-BEKTOPHBIN METOT

26. IIPY PELIEHNU T€OMETPUUYECKUX 1
3aja4
KonTponbHas pabota mo Teme

27, "BeKkTopsl 1 KOOpIMHATHI B 1
npocTpaHcTae”

IHoBTOpEHME,
4 00001IEHME, 7
CHUCTeMATH3AIUS
3HAHUM
28, [ToBTOpenwue, 0600IIEHNE U 1

CHCTeMaTHU3alus 3HaHUH.
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OcHoBHBIE QUTYPHI, HAKTHI,
TEOpEeMBI Kypca IIIaHUMETPHH

29.

[ToBTOpeHmEe, 0600ImIEeHUE 1
CHCTeMaTH3alus 3HaHUH.
OcHoBHBIE QUTYPHI, HAKTHL,
TEOpEeMBbI Kypca INIaHUMETPHH

30.

[ToBTOpeHmE, 006001IeHUE U
CUCTEMAaTu3alys 3HaHu|. 3agaqu
TUTAHUMETPUH U METOJIbI UX
pereHus

31.

[ToBTOpeHme, 06001IIeHUE 1
cUCTeMaTu3anys 3HaHui. 3agaqu
TUTAHUMETPUH U METOJIbI UX
pereHus

32.

[ToBTOpeHME, 00600IIECHUE 1
CHCTeMaTH3alys 3HAHUH.
OcHoBHBIE QUTYPHI, HAKTHL,
TEOPEMBI Kypca CTePeOMETPUH

33.

HToroBasi KOHTpoJIbHAs paboTa

34.

[ToBTOpEHME, 0000IICHUE U
cucTeMaTu3alus 3HaHuu

Hroro:

34
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6. IEPEYEHb (KOAUPUKATOP) PACIIPEJEJEHHBIX 110
KJIACCAM ITPOBEPSAEMbBIX TPEBOBAHUM K PE3YJIGTATAM
OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM ITPOT' PAMMBI
CPEJHETI'O OBHIEI'O OBPA30OBAHUSA U DJIEMEHTOB
COAEPXKXAHUA ITIO TEOMETPUUA

IIpoBepsieMble TpeOOBAHUS K Pe3y/JIbTATAM OCBOEHHUSI OCHOBHOM
o0pa3oBaTesibHOI MPOrPaMMBbI

10 KJIACC
Kon "
IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOCHHS] OCHOBHOI
NPOBePsIEMOro .
0o0pa3oBaTe/IbHOI MPOrpaMMbl cpeHero o01ero 00pa3oBaHus
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSMU: TOUYKA, IPAMasi, INIOCKOCTb
25 [TpuMeHsSTh aKCHOMBI CTEPEOMETPUU U CIEACTBUSI U3 HUX MPU PEUICHUH
' reOMETPHUECKUX 33124
23 OnepupoBaTh MOHATHSIMH: MAPaJUICTLHOCTh M TEPICHIUKYIIPHOCTD
' MPSIMBIX U MJIOCKOCTEM
-4 KnaccuduimpoBaTs B3aMMHOE pacoOKEeHUE MPSIMBIX U TIIOCKOCTEH B
' POCTPAHCTBE
OnepupoBaTh MOHITHSIMH: JBYTPAHHBIN YTOJI, TPaHH JIBYTPAHHOTO yTJIa,
7.5 pebpo IByYrpaHHOro yria, JHWHEWHBIM Yron JBYIpaHHOTO YTIa,
rpagycHasi Mepa ABYTPaHHOTO yIiia
OnepupoBaTh NOHATUSAMU: MHOTOTPAHHUK, BBITYKJIBIA W HEBBIMYKIIbIHA
7.6 MHOTOTPaHHUK, AJIEMEHTBI MHOTOTpaHHHKA, MIPaBUIIbHBIN
MHOTOTPaHHHK
24 Pacrio3naBaTh OCHOBHBIE BHJbl MHOTOTPAaHHUKOB (MTUpaMuja, mpusMa,
' MPSIMOYTOJIBHBIN TTapajuieenume;, Ky0)
KrnaccudumupoBaTh MHOTOTPDAaHHUKH, BBIOMpAs OCHOBAHHS IS
- Kinaccupukanuyd  (BBIMYKJIbIE U HEBBINYKJIbIE MHOTOTPAHHHKH,
' MPaBWJIbHBIE MHOTOTPAHHHUKH, TPSAMbIE H HAKJIOHHBIC IPU3MBEI,
napasuIeNeuIe /bl
- OnepupoBaTh  TOHSITHUSIMH: CeKymlas  IJIOCKOCTb,  CEUeHHe
' MHOTOTPaHHUKOB
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7.10

7.11

7.12

7.13

7.14

7.15

OOBACHATH MNPUHLUIBI MOCTPOCHHS CEUYEHUH MHOTOTPaHHUKOB,

HCIIOJIB3YsA METO CJIICI0B

CTpoHTh CEYCHHS MHOTOTPAHHHKOB METOJOM CJICJIOB, BBIIOJHSTH
(BBIHOCHBIE) IIJIOCKHE YEPTEXKH W3 PHUCYHKOB MPOCTHIX OOBEMHBIX
buryp: BuI1 cBepXy, COOKY, CHU3Y

Pemath 3a1aun Ha HaX 0K JICHUE FTEOMETPHUCCKUX BEJTUYHH 110 00pa3iam
WIM alrOpuTMaM, MPUMEHSS M3BECTHBIC AHATUTHUYCCKHE METOJbI MPH
pCIICHWH CTAHJAPTHBIX MAaTEeMAaTHYCCKHUX 3aJad Ha BBIYMCICHUE
paccTOSTHUN MEXTy IBYMsI TOUKAMH, OT TOYKH JI0 IPSIMOM, OT TOYKH JI0

IIJIOCKOCTH, MEXKAY CKPCHIUBAOIIHUMHUCS ITPAMBIMHA

Pemars 3aJla4y Ha HAXO0KACHUC I'COMCTPHUUCCKUX BCIIUYHUH I10 o6pa3uaM
HJIM aJirOpUTMaM, NPUMCHAA H3BCCTHBIC aHAIUTUYCCKHUEC MCTOJbI IIPpH
pemiCHUN CTAHAAPTHBIX MATCMATUYCCKUX 3a1av Ha BbBIYUCIICHUC YTIJIOB
MCKAY CKPCIIUBAOIHUMUCA IMPAMBIMUA, MCKIY Hp?[MOfI " INJIOCKOCTBIO,

MCKAY IJIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

Boruucisate 00bEMBI M IUIOMIAAM TTOBEPXHOCTEH MHOTOTPAHHUKOB
(mpusma, mnHpamuga) C OpUMEHEHHEM  (GOpMyI,  BBIUUCISTH
COOTHOIIECHUS MEXTY TUTONIAISIMU IIOBEPXHOCTEH, 00bEMaMU 1O T0OHBIX

MHOI'OI'PaHHHUKOB

OHepI/IpOBaTB MNOHATHUAMU: CUMMETPUA B IIPOCTPAHCTBC, LICHTP, OCh U

IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (QUTYPbI

7.16

W3Bnekarp, mpeobpa3oBbIBaTh M HWHTEPHPETUPOBATH MH(GOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKHX (PUrypax, MpeACTaBICHHYIO Ha

YepTekKax U PUCYHKaxX

7.17

[TpumeHsTh reoMeTprueckue (pakThl AJis PEIIEHUs] CTEPEOMETPUUECKUX
3a/1a4, MPEANOIaraloliuX HECKOJIBKO IIaroB pPEeLICHUs, €CIU YCIOBUs

MIPUMEHEHUS 3a/1aHbI B IBHOU (hopme

7.18

IIpuMeHATh mHpoCTEHIIHE NPOrpaMMHBIE CPEACTBA M DIIEKTPOHHO-
KOMMYHUKAI[UOHHBIE CHCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX

3a1a4

7.19

HpI/IBO)II/ITB MMPUMCPLI MATEMATUYICCKUX 3aKOHOMepHOCTGﬁ B IpUPOJAC U

KM3HU, PACIIO3HABATH MMPOABJICHUEC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

7.20

HpI/IMeHﬂTI) IMOJIYYCHHBIC 3HAHWA Ha IMPAKTHKE: aHAJIM3UPOBATH

pPCaJIbHBIC CUTyaAllUN W TIPUMCHATH H3YUYCHHBIC IMOHATHA B IIPOLIECCE
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MOUCKA pEIICHUsT MaTeMaTW4ecku C(OpMyIUpPOBAHHON MPOOIEMBI,
MOJIETTMPOBATh peajbHbIC CUTYalluH Ha A3bIKE T€OMETPUH, HCCIIEI0BATh
MOCTPOCHHBIE MOJIENIN C UCTIOIb30BAHUEM T'€OMETPHUUECKUX TOHATHH U
TEopeM, anmapara aiareOpsl, pemarb NPaKTUIeCKUe 3a/1a41, CBSI3aHHbIE

C HAXOKACHUCM I'COMCTPHUYICCKUX BCIINYHH

11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3soBanusi
pe3yJbTara
6 I'eomerpust
OnepupoBarb TIOHSITUSIMU . [THHPAYECKAsT MTOBEPXHOCTb,
6.1 oOpa3zyolye HUIUHAPUIECKONW MMOBEPXHOCTH, LUIUHAP, KOHUYECKas
' MMOBEPXHOCTh, O00pa3ylolmue KOHUYECKOW TOBEPXHOCTH, KOHYC,
cepuueckas moBepXHOCTh
6.2 Pacrio3naBath Tena BpaiieHus (HUIUHAP, KOHYC, cdepa U map)
6.3 OOBACHATDH CIIOCOOBI MOTyYEHUS TeJl BpallleHus
6.4 KnaccuduimpoBaTs B3aMMHOE PacoioKeHUE CPEphl U IMIIOCKOCTH
OnepupoBarh MOHATHSIMH: IIAPOBOM CETMEHT, OCHOBAaHHME CETMEHTA,
6.5 BBICOTA CETMEHTA, IMAPOBOM CJIOW, OCHOBAHKE IIAPOBOTO CJIOS, BHICOTA
IIIAPOBOTO CJIOSI, IIIAPOBOM CEKTOP
6.6 Berumcnsate 00BEMBI W IUIOMIAIM TIOBEPXHOCTEH TeN BpaleHUs,
' T€OMETPUUYECKUX Tell C MpUMEHEHHEeM (PopmyT
OnepupoBarh MOHATHUSMHU: MHOTOTPAHHUK, BIHCAHHBIM B cdepy H
6.7 OIMCAHHBIN OKOJO cdephl, cepa, BIUCcaHHAS B MHOTOTPAHHHUK WITH
TEJIO BpalleHUs
6.8 BbluHcnsTh COOTHONIEHHMS MEXAY IUIOMAASIMHU TOBEPXHOCTEH U
' 00béMaMu MOJOOHBIX TEI
69 N3o00paxaTh n3ydaemble GUTYpPHI OT PYKH M C PUMEHEHHEM MTPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BrIONMHATE (BBIHOCHBIE) TIOCKHME YEPTEXKH U3 PHUCYHKOB MPOCTHIX
6.10 00BEMHBIX (GUTYp: BUI CBEpPXY, COOKY, CHHU3Y; CTPOUTH CEUYCHHS TEI

BpalllCHUA
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6.11

W3BnekaTh, MHTEPIPETUPOBATh U MPEOOpPa30BBIBATh MH(POPMALUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUUECKHUX (UTypax, MPEICTaBICHHYIO Ha

yepTexax U pUCyHKax

6.12

[TpumeHnsTh reomMeTpruecKue (hakThl Ui peHIeHUs] CTEPEOMETPUYECKIX
3a/1a4, MPEANOIaraloliuX HECKOJbKO IIArOB PEIIEHUA, €CIIU YCIOBHS

MIPUMEHEHHUS 3a/1aHbl B ABHOU (opMme

6.13

6.14

6.15

6.16

6.17

6.18

OnepupoBarh MOHSATHEM: BEKTOP B IPOCTPAHCTBE

BBINONHATE [EHCTBHS CIIOKEHHS BEKTOPOB, BBIYHTAHUSA BEKTOPOB H
YMHOKEHHUSI BEKTOpa Ha YUCIIO, OOBICHATh, KAKUMH CBOWCTBAMH OHHU
00J1a1a10T

[TpuMeHATH MpaBUIIO ApaUIC/ICIUIIC/IA IPH CJI0KEHUN BEKTOPOB
OnepupoBaTh MOHATUSAMU: JEKAPTOBbI KOOPAMHATHI B IPOCTPAHCTBE,
BeKTOp, MOI[y.]'II) BCKTOpa, paBeHCTBO BCKTOpOB, KOOpI[I/IHaTBI BCKTOpa,
yroid MEXKIYy BEKTOPaMH, CKaIIPHOE IPOM3BEICHUE BEKTOPOB,
KOJUIMHEAPHBIC U KOMILIAaHAPHBIE BEKTOPHI

Haxoauts CYMMY BCKTOPOB U HNPOU3BCACHUEC BCKTOpA HA YUCIIO, YI'OJ
MCXKAY BCKTOpaAMH, CKAJIIPHOC IMPOU3BCACHUC, PACKIIAAbIBATH BEKTOPD

10 IBYM HCKOJUIMHCAPHBLIM BCKTOpaM

3aILaBaTI) IJIOCKOCTb YPaBHCHHUEM B IICKapTOBOfI CUCTCMEC KOOpAHAT

6.19

Pemate mpocreilimne TeOMETpUYECKHE 3aladyd  Ha NPUMEHEHHUE

BCKTOPHO-KOOPAWHATHOI'O METOJa

6.20

6.21

Pemarp 3amaum Ha J0Ka3aTeNbCTBO MAaTEMaTHYECKMX OTHOIICHUH M
HaXO0XJACHUE T€OMETPUUYECKUX BEIMUMH M0 00pa3iiaM WK alropuTMam,
NPUMEHSS  M3BECTHBIE METOJAbl MpPH  PEUIEHHH  CTaHAapTHBIX
MaTeMaTHYeCKUX 3a/1a4

[IpuMmeHsTh mpoOCTEHWIINE NPOrpaMMHBIE CPEICTBA U AJIEKTPOHHO-
KOMMYHHMKAIIUOHHbIE CHUCTEMBI IPU PEIIEHUU CTEPEOMETPUUECKUX

3aaa4

6.22

[IpuBOIUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B PUPOJIE U

JKHU3HH, paCliIO3HABATh IMTPOABJICHUEC 3aKOHOB I'COMETPHUH B UCKYCCTBEC

6.23

[IpuMeHATh TONy4eHHBIE 3HAHMS HaA MPAKTHKE: aHAJIU3UPOBATh
peanbHbIe CUTYyallMM W IPUMEHSTh W3YyYEHHBIE IOHATUA B IIPOLECCE
MOMCKA pEUIeHUs] MaTeMaTH4eCKH C(OpPMYIUPOBAHHON MPOOIEMBI,
MOZCJIMPOBATh PEAJIbHBIEC CUTYALIMU Ha SI3bIKE T€OMETPUH, UCCIIEN0BATh

IMOCTPOCHHBIC MOJECIIN C UCITOJIB30BAHUEM I'€COMECTPHUICCKUX HOHSITHH U
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TCOPECM, allliapara aJIF€6pBI, peuiaTh MPAKTUYCCKUC 3a1a4U, CBA3aHHBIC

C HAXOXACHUEM I'€OMCTPUICCKUX BEJIIMYUH

IIpoBepsiemMbIe 3JIeMEHTHI COEP:KAHUS

10 KJIACC

Kon

7.1

7.2

7.3

7.4

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

I'eometpus

OCHOBHBIE TOHSITHS CTEPECOMCTPHUHU. Tqua, npsmas, IIOCKOCTb, IIPOCTPAHCTBO.
IlousTue 00 AKCHOMAaTHYCCKOM MMOCTPOCHUU CTCPCOMCTPUHU: AaKCHOMBI

CTCPCOMETPUHU U CICACTBUA U3 HUX

B3aumHOe pacmonoxeHue IpAMBIX B IPOCTPAHCTBE:  IIEPECEKAIOLIUECH,
napajuleJIibHble M CKpemmBaromuecs npsMble. IlapamuiensHocTs OpAMBIX U
IJIOCKOCTEM B  IIPOCTPAHCTBE: MAapajuIeNIbHBIE IMPSMBIE B IPOCTPAHCTBE,
[apaJUIEIBHOCTh TPEX NPAMBIX, NApauUIEIbHOCTh NPSIMOM M INIOCKOCTU. YTIIBI C
COHANPABJICHHBIMA CTOPOHAMH, YroJI MEXKAy MpPsAMBIMA B IPOCTPAHCTBE.
[lapamnenpHOCTh  IUIOCKOCTEH: napajuleJibHble  IUIOCKOCTH,  CBOMCTBA
napajuleNbHbIX mockocted. [lpocreiimne npocTpaHCTBEHHBIE (GUIYpbl Ha

IIOCKOCTH: TETPAdIP, Ky'6, napajijieJIcnmIic i, ToCTpoOCHUC CEUYCHHUI

IlepnieHAUKYIAPHOCTE MPSAMOM M IIJIOCKOCTH: IIEPIEHIUKYISPHBIE IPSMBIE B
IIPOCTPAHCTBE, MpsAMBIE IAPAUICIBHBIE W IEPIEHAUKYISIPHBIE K IIJIOCKOCTH,
IIPU3HAK NEPHEHAMKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpEeMa O IIPSIMOMU
MEPIEHIUKYISIPHON IIJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YrOJI MEXKIY NPSIMOU U
IJIOCKOCTBIO,  IBYI'PAHHBIM  Yrojl, JIMHEWHBIA Yrojl JBYIPaHHOrO  yrIJa.
[lepneHuKyIsp ¥ HAKJIIOHHBIE: PACCTOSTHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHHUE
OT MPSIMOH 10 TIIOCKOCTH, MPOEKLUs (PUTYpBI Ha IIOCKOCTh. [leprneHaAuKynspHOCTh
IJIOCKOCTEM: NMPHU3HAK NEPIEHAMKYISIPHOCTH IBYX IUIOCKOCTeW. Teopema o Tpéx
MEePIEHIUKYIISIPAX

IloHsAiTHE MHOrOrpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOIOIPDAHHHMKA, BBIIYKIIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKAa MHororpaHHuka. [Ipusma: N-yrosbHas
puU3Ma, TPaHU U OCHOBAHMSI NMPHU3MBI, MpsMasi U HAKJIOHHAs PU3MBbI, OOKOBasi U
MTOJTHAS MTOBEPXHOCTh MIPU3MBL. [Tapamenenurnen, MIPSIMOYTOJIbHBIN
napajuiejienume] U ero coucrsa. Ilupamupa: nN-yrosnbHas nupamMuaa, TpaHd U

OCHOBAHUEC MHPaAMHIEI, 0OoKOBas U IOJIHAS IMOBEPXHOCTH IMUPaMUbI, ITPpaBHUJIbHAA U
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yceuéHHas NupaMuaa. OJIEMEHTbl Hpu3Mbl M nupamuisl. [IpaBuiibHbIE
MHOT'OTPaHHUKHU: MOHATUE MPABWIBHOTO MHOIOTPAHHUKA, NPABWIIbHAS MpU3Ma U
IIpaBWIbHAsg NUPaMUJa, IpaBWIbHAs TPEYroJibHAas NUpaMHUIAa WU IPaBHIIbHBIN
terpasap, Kky0. IlpencraBieHne o MNpaBUIIBHBIX MHOTOTPAaHHHUKAX: OKTadp,

nonexalap u ukocasapyrue CeueHust MpU3Mbl U TUPAMUIbI

7.5

CummeTpusi B TNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTH.  DJEMEHThl CHUMMETpPUM B NHpaMUJaxX, MapaulelIeluIenax,

IMpaBHUJIbHBIX MHOTOTpaHHUKaX

7.6

Bbruuciienue 371€MEHTOB MHOTOTPaHHUKOB: pEOpa, auaroHanu, yriel. [lmomians
OOKOBOH TOBEPXHOCTHM U TIOJIHOM IOBEPXHOCTH HPAMOM HPU3MBI, IUIOIIAIb
OCHOBaHUH, Teopema 0 00KOBOI OBEPXHOCTH MpsiMoii mpu3Msbl. [Tnomane 0oxoBoit
IIOBEPXHOCTU U IOBEPXHOCTU IPaBWIBHOM MNUPAaMHUbI, TeOpeMa O IUIOLAaAn

yceu€nHoit nupamupsl. [Tonstue 06 00bpéMe. OOBbEM HPaMUIBL, TIPU3MEI

1.7

[TogoOubie Tena B mpoctpaHcTBe. COOTHOLIEHUS MEXAY — IUIOIMIAISIMHU

MMOBEPXHOCTEH, 00bEMaMK MOJOOHBIX TEIT

Kox

11 KIIACC

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

I'eomerpus

6.1

Hunuaapuyeckass MOBEPXHOCTh, 00pa3ylolIve HWIMHIPUYECKONH IMOBEPXHOCTH,
OCh UWIMHAPUYECKOM moBepxHOCTH. LlunuHap: ocHoBaHuss U OGoKoBas

MOBEPXHOCTh, 00pa3yrolas U 0Ch, IIIOMIAb OOKOBOI U MOJIHOM MOBEPXHOCTH

6.2

6.3

Konnueckass TOBEpXHOCTh, OOpa3yroIIUe KOHUYECKOW IMOBEPXHOCTH, OCh U
BepIlMHA KOHMYECKOH MoBepXHOCTH. KoHyc: OCHOBaHME U BeplInHa, 00pa3yroriast
U OCh, IUIOMAAb OOKOBOW M TIONHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:

oOpa3yromiye U BbICOTa, OCHOBaHMSI U OOKOBasi TIOBEPXHOCTh

Cdepa n map: ueHTp, paauyc, IMaMeTp, IIOLaAb MOBEPXHOCTH cepbl. BzanmHoe

pacnosoxeHue cepbl U MIOCKOCTH, KacaTelbHas MJIOCKOCTh K cdepe, MmIomaib

cdepsl

6.4

N3o06paxenue Ten BpallleHus Ha IUIOCKOCTH. Pa3BépTka nunuHapa U KOHyca

6.5

KomOunanuu Ten BpalieHHs W MHOTOTPaHHMKOB. MHOTOTpaHHMK, ONMHCAHHBIN

OKOJIO C(I)CpLI, cq)epa, BIIMCAHHAA B MHOT'OT'paHHUK, UJIA TCJIO BpAlICHUSA
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[Tonstne 06 o6béMe. OcHOBHBIE CBOHCTBA 00BEMOB Ten. Teopema 00 00BEME

6.6 OpSIMOYTOJIBHOTO TMapajuiesienumena u cieactsus u3 He€. OO0BbEM IWIMHIpA,
koHyca. O0BEM mapa u miomaab cepol
6.7 [MomoOuble Tema B mpoctpaHcTBe. COOTHONIICHHS MEXAY — IUIOIIAISIMU
' MOBEPXHOCTEH, 00bEMaMK MOIOOHBIX TEIT
6.8 Cevenus nwimHApa (MapajuiebHO M TMEPICHIAUKYISIPHO OCH), CEYCHHUs KOHYca
' (mapasurenbHOE OCHOBAHHIO M IPOXO/AIICE Yepe3 BEPIIMHY), CCUCHHS 1apa
Bekrop Ha 1uiockoctd U B npocTpaHcTBe. CIIOKEHHE M BBIYMTAHHE BEKTOPOB.
6.9 YMHOKEHHE BEKTOpa Ha 4ucIio. Pa3noxkeHue BekTopa 1o TpéM HEKOMIUIaHAPHBIM
' BekTopaM. IlpaBuno mnapawienenunena. Pemenue 3amad, CBA3aHHBIX C
IIPUMEHEHUEM IIPAaBUII ACUCTBUI C BEKTOpaMU
[IpssmoyroipHas cuUcTeMa KOOpPAMHAT B IMPOCTpaHCTBE. KoopauWHATBI BEKTOpA.
6.10 [Ipocreiimme 3amaum B KOOpAWHATaX. YTOJI MEXAy Bekropamu. CkaaspHOE

IMPOU3BCACHHUEC BCKTOPOB. Brruucnenue YIJIOB MEXKAY INPSAMBIMH U IIJIOCKOCTAMMU.

KoopanHaTHO-BEKTOPHBIN METOJI IIPU PELICHUHA FEOMETPUUYECKHUX 3a1a4
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7. HEPEYEHb (KOAU®UKATOP) PACITPEJAEJIEHHBIX 110 KJTACCAM
IMPOBEPSIEMBIX TPEBOBAHUM K PE3YJIBTATAM
OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM ITPOT' PAMMBI
CPEJHETI'O OBHIEI'O OBPA3OBAHUSA U DJIEMEHTOB

COAEPXKXAHUA ITIO TEOMETPUUA

IIposepsiembie Ha EI'D mo MmaremaTnke TpeOOBaHUS K pe3yibTaTaM
OCBOEHUSI OCHOBHOM 00pa30BaTe/IbHOI MPOrPaMMBbI CpeIHero 0o1ero

oOpa3oBaHus
Kon IIpoBepsiemble TPeOOBaAHMA K NPeAMETHBIM pe3yJbTaTaM
NPOBEPsIEMOro OCBOECHHS OCHOBHOI1 00pa30BaTeJbLHON NPOrPaMMBI CPEIHEro
TpeOoBaHus o0mero odpasoBanus

Brnanenue meromamMu JOKa3aTeibCTB, alrOPUTMAMHU PEIICHHS 3ajad;
yMmeHue (popMynupoBaTh W ONEPUPOBATH MOHATHUSMHU: ONpEICICHHE,
aKCcMoMa, TeopeMma, CIIEJICTBUE, CBOWMCTBO, MPH3HAK, JIOKA3aTEIbCTBO,
PaBHOCHWIbHBIE (bopMynHpOBKH; IIPUMECHSATH UX; yYMEHHE
dbopMyIHpoBaTh 00paTHOE © TMPOTHUBOIMOJIOKHOE YTBEPXKICHHE,
NPUBOJUTH TIPUMEPbl U  KOHTPIPUMEPHI, HCIIOIB30BaTh METOJ
MaTeMaTUYECKON MHYKIIMU; TPOBOIUTH JI0KA3aTeIbHbIC PACCYKICHHUS
npu pPCIICHUU 3ajJa4, OLCHUBATH JIOTUYCCKYIO MMPaBHUJIbHOCTDb
pacCcyXJCHHI; yMEHHE OIEPHPOBATh TOHSATHSAMHU: MHOXECTBO,
IIOAMHOKECTBO, OICpalMu HaJl MHOKCCTBaAMH,; YMCHHEC HCIIOJIb30BATH
TEOPETUKO-MHOKECTBEHHBIN  ammapar JUisi OINUCaHUS  pealbHBIX
IIpOLECCOB 1 SIBJICHUU U Ipu pCUICHUHA 3a7ia4, B TOM YUCJIC U3 OAPYrux
y4eOHBIX MTPEIMETOB; YMEHHE ONIEPUPOBATH OHATUAMU: Tpad, CBIA3HBIN
rpad, nepeBo, LHKJI, Tpad HAa TIIJIOCKOCTH; YMEHHME 3aJaBaTh U
OTMHCHIBATH Tpadbl pa3IMuHBIMU CIIOCOOAMH; UCTIOIB30BaTh rpadbl MpH

pelieHnu 3a1a4

YMmenue ONEprpOBaAThH MOHATHAMU: HATYPAJIbHOC YHCJIO, LCIIOC YHCIIO,
CTCIICHB C L ECJIBIM ITOKA3aTCJIEM, KOPCHb HaTypaHLHOﬁ CTCIICHU, CTCIICHDb
C paodOHAJIBHBIM  IIOKA3aTcjieM, CTCIICHb C JICCTBUTCIIEHBIM
IIOKa3aTciicM, JIOFapI/I(I)M quciia, CHUHYC, KOCHMHYC MU TaHI'CHC
2 IIPOU3BOJILHOI'0 4YHCja, OCTAaTOK IIO MOAYIIIO, pallMOHAJIBHOC YHCIIO,
HppalOHAJILHOC qucio, MHOXCECTBA HAaTypaJIbHbIX, OCIbIX,
palrOHAJIbHBIX, )Iel\/'ICTBI/ITeJ'H)HI)IX YuCel; YMCHHUC HCIIOJIb30BaATH
NpHU3HAKHU JCIIUMOCTH, HaMEHBIINH O6H.IPII>1 JACIIUTCIIb U HAMMCHBIICC

oOmee kpaTHOe, airopuT™ EBKIIMIA TIpH pEIICHUH 3a/1a4; 3HAKOMCTBO




C Ppa3IUYHBIMU TO3UIMOHHBIMM CHUCTEMaMU CYHCIICHHS; YMEHHUE
BBITIOJIHATH BBIYUCIICHHUE 3HAYEHUI U MpeoOpa3oBaHusl BBIPAKEHUH CO
CTeTICHSIMH U JiorapudmMamu, mpeodpa3zoBaHus APOOHO-PAITMOHATILHBIX
BBIPXKEHUI; YMEHUE ONEepUPOBATH MOHATUSAMU: MOCIEI0BATEIbHOCTD,
apudmernueckass  TPOTPECCHsl,  T'C€OMETpPHYECKas  IPOrpeccus,
OecKkOHEYHO yObIBalolasi TeOMETpUYEecKass MpPOrpeccusi; yMeHHE
3a/aBaTh  IOCJIEJIOBATEIBHOCTH, B TOM YHUCJIE€ C IIOMOILBIO
PEKyppeHTHBIX  (GOpMyJ;  yYMEHHE  ONEpUpPOBATh  MOHATUSMHU:
KOMILIEKCHOE YHCII0, COMPSKEHHBIE KOMIUIEKCHBIE YHCIIa, MOJYJb U
apryMeHT KOMIUIEKCHOTO 4ucia, opma 3alucu KOMIUIEKCHBIX YUCel
(reomeTpuveckasi, TPUTOHOMETPUYECKass W anreOpamueckas); YMeETh
MIPOU3BOIUTH apu(mMeTndeckue AeUCTBUSA ¢ KOMIUIEKCHBIMU YHCIIAMU;
MPUBOAUTH  TPUMEPHl  UCIOJIB30BAHUS  KOMIUIEKCHBIX  YHCEN;
ONEpUPOBATh MOHATUAMM: MaTpuma 2x2 u 3%3, omnpeaenuTeib

MaTpHUIIbl, T€OMETPUUECKHUI CMBICIT ONPEAETUTENS

VYMmenue OIICPpHUPOBATH MOHATHAMU: palMOHAIBHBIC, UPPALUOHAJIBHEIC,
II0Ka3aTCIBbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/I‘IeCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W HCPABCHCTBA, HUX CHUCTCMbI; YMCHHC OICPUPOBATH
IIOHATHUAMU: TOXKACCTBO, TOXKACCTBCHHOC Hp606paSOBaHHC, YpaBHCHHEC,
HCpPaBCHCTBO, CHCTCMaA ypaBHeHI/Iﬁ U HCPABCHCTB, PaBHOCUIIBHOCTH
ypaBHeHHﬁ, HCPaBCHCTB MW CHUCTCM, YMCHHC PpCHIATb YPaBHCHUA,
HCPABCHCTBA WU CHUCTCMBbI C IMOMOIINBIO Pa3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHH, HCPABCHCTBA MW CHCTEMBI C TIIapaMETpOM; IMPUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CUCTCMBI JJIS1 PCHICHUA MAaTCMAaTUYCCKHUX

3ala4 U 3a1a4 U3 pa3JInYHbIX obOmacrei HAaYKH U peanLHoﬁ JKHN3HHU

YMeHue omnepupoBaTh MOHATHAMH: (DYHKIHSA, 4YETHOCTH (YHKIUH,
NEpUOANIHOCTD (pYHKIII/II/I, OIrpaHU4YCHHOCTD q)yHKHI/II/I, MOHOTOHHOCTH
(GyHKIUH, SKCTpeMyM (YHKITH, HanOoIbIllee U HAaUMEHbIIIee 3HAYCHHUS
(GYyHKIIMM Ha TPOMEXYTKE, HenpepblBHAs (yHKUHUSA, aCHUMITOTHI
rpaduka GyHKIUU, TepBas W BTOpas NpPOW3BOAHAS (PyHKIHUH,
TEOMETPUUYECKUIN ¥ (PU3MUECKHI CMBICIT TTPOU3BOHOM, IIEpBOOOpa3Has,
onpeAeNnEHHbId MHTETpall; YMEHHE HaXOJUTh AaCUMMOTOTHI Tpaduka
(YHKIIMY; yMEHHE BBIYMCIATH MPOU3BOJHBIE CYMMBbI, MPOU3BEICHUS,
YaCTHOTO ¥ KOMMO3UIMHU (YHKIIHI, HAXOIUTh ypaBHEHUE KacaTeIbHOU

K rpaduky GyHKIUH; YMEHUE HAXOJIUTh MPOU3BOJIHBIE FIE€MEHTAPHBIX
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(GyHKUMH; YMEHHE HCHOJb30BATh IMPOU3BOAHYIO IS HCCIEIOBAHHS
(GyHKUIMH, HAXOAUTh HAUMOOJbIINE U HAMMEHbLINE 3HaYeHUs (PYHKIMIL;
CTpOUTh TpaUKd MHOTOWIEHOB C HCIIOJIb30BAaHUEM armapara
MaTEeMaTHYECKOIO aHAIN3a; IPUMEHSITH IPOU3BOAHYIO JUIS HAX 0K ICHUS
HAaWIYy4IlIero peHleHHs] B MPUKIAIHBIX, B TOM YHUCIIE COLMAIbHO-
HKOHOMHYECKUX U (PU3NYECKUX 3a/1a4ax; HaXOAUTh IUIOMAIN U 00BEMBI
¢Gury ¢ moMomp0 UHTErpaia; NPUBOAUTH IPUMEPHI MATEMAaTHIECKOTO

MOJIETTUPOBAHUS C MOMOILBIO T epeHIInaIbHbIX ypaBHEHUN

VYMeHue onepupoBaThb NOHATHAMM: Tpapuk (yHKIMM, oOpaTHas
GbyHKIMsA, KOMIO3ULUs GYHKUUN, TUHEHHAas QYHKUUS, KBaApaTHIHAs
byHKIHS, paroHaibHas byHKIHS, CTElEeHHAas byHKIHS,
TPUTOHOMETpHUYECKHEe (YHKIMH, OOpaTHbIE TPUTOHOMETPUUYECKHE
(GyHKUMHU, TOKa3aTelnbHass W Jorapupmuueckas (QyHKIUH; yMEHUE
CTpOUTH TpadUKU U3YyYCHHBIX (DYHKIIHIA, BHIOIHATH peoOpa3oBaHUs
rpaduKoB GYHKLUH, UCIIOJIB30BaTh Tpa(UKH JUIsl U3y4EHHUs TPOLECCOB
Y 3aBHCHMOCTEH, IIPU PEIICHUH 3a/1a4 U3 IPYTUX Y4eOHBIX MPEIMETOB
U 337a4 U3 peaJbHOM JKU3HU; BbIpakaThb (OpMyJiaMH 3aBUCHUMOCTHU
MEXy BEIMYMHAMU; UCTIOJIb30BaTh CBOMCTBA U Tpadpuku GyHKIMIA 115t
peleHys ypaBHEHUH, HEpaBEHCTB U 33a/1a4 ¢ apaMeTpaMu; U300paxarhb
Ha KOOPAWHATHOM INTOCKOCTM MHOXECTBA PEIICHWH ypaBHEHU,

HEPABCHCTB U UX CUCTEM

VYMeHue pemiate TEKCTOBBIE 33/a4M pa3HbIX TUIOB (B TOM 4YHCIE Ha
MIPOLIEHTHI, JOJIU U YaCTH, Ha ABM)KEHUE, pabOTy, CTOMMOCTb TOBapOB U
yCIIYT, HaJIOTH, 3aJ1a41 U3 00JIACTH YIPABJICHUS TMUYHBIMU U CEMEHHBIMU
(MHaHCaMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI I10 YCIOBUIO 3a/1a4d, MCCIIEI0BATh IIOJy4YCHHOE PEIICHUE U
OLICHMBATh MpPaBAONOJOOHOCTh PE3yJIbTaTOB; YMEHUE MOJEIUPOBAThH
peanbHBIE CUTYyallMd HA SA3bIKE MATEMATUKH; COCTABIIATH BBIPAXKCHUS,
YpPAaBHEHHUs, HEPABEHCTBA M HX CHCTEMBI IO YCIOBUIO 3a/1ayH,
HCCIEA0BAaTh IIOCTPOEHHBIE MOJEIM C HCIIOIb30BAHMEM alapara

anredpbl, UHTEPIPETUPOBATH MOJTYUEHHBIN pe3yabTaT

YMeHue onepupoBaTh IMOHATUSMHU: CpeaHee apuMeTHYeCKoe,
MearaHa, HanOoJIbIllee ¥ HauMEHbIIIee 3HAUYCHUSI, pa3Max, JUCTIEPCHS,
CTaH/IapTHOE OTKIOHEHHE YHCIOBOrO Habopa; YMEHUE H3BJICKaTh,

WHTEPIPETUPOBaTh MH(OPMALINIO, MPEICTABICHHYIO B TablWLax, Ha
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auarpammax, rpagukax, OTpa)xaronlyro CBOMCTBA pealbHBIX MPOIIECCOB
W SIBJICHHUH; TPEACTaBIATh HWH(POPMAIMIO C TOMOINBI TaOJHIl M
IUarpaMM; HCCIIEIOBaTh CTAaTUCTUYECKHE JIaHHBIE, B TOM 4YHUCJE C
MPUMEHEHHEM TpadUUYEeCKUX METOJOB M JJIEKTPOHHBIX CPEJCTB;
rpadUUecKd HCCIENOBAaTh COBMECTHBIC HAONIOJCHUS C TOMOIIBIO

JUarpamMm paccerBaHUs U JIMHEHHON perpeccun

YMeHue onepupoBaTh MOHATHUSIMHU: CIyYalHBIM ONBIT M CIydailHOE
COOBITHE, BEPOSITHOCTH CIIYYalHOTO COOBITHS, yYMEHHE BBIUYUCIISTH
BEPOATHOCTh C HCIIOJIb30BAHUEM TIpapUuecKUX METOJIOB; MPUMEHSTh
(hOpMyIIBI CIOXKEHUS U YMHOXKCHUS BEPOSTHOCTEH, POpMYTy TOTHOM
BepoATHOCTH, ¢opmyny bepHymin, komMOuHATOpHBIE (aKThl U
(OpMyIIBI; OIICHWBATh BEPOATHOCTH PEATBHBIX COOBITHI; YMCHHE
ONEpUPOBATh TMOHATUSIMH: CIydyailHash BeJIMYMHA, pacIpeielieHue
BEpPOSITHOCTEH, MAaTEMaTHUYECKOE OKUJAHUE, JUCTICPCUS] U CTAHIapTHOE
OTKJIOHEHHE CIIy4alHOM BENWYMHBI, (YHKIUH paclupeieieHus Hu
IJIOTHOCTA  PAaBHOMEPHOTO, IIOKA3aTEJIbHOTO W HOPMAJIBHOTO
pacmpeneneHnuii; yMeHHE HCHOJb30BaTh CBOWCTBA  HM3YyYEHHBIX
pacrpeiesieHuid i pelieHus 3a1a4; 3HAKOMCTBO C MOHATUSIMU: 3aKOH
OOJIBIIMX YHCEN, METOJbl BBIOOPOUYHBIX WCCIICIOBAHUI;, YMEHHE
MPUBOJUTH TPUMEPHI TPOSBICHUS 3aKOHA OOJBIIMX YHCET B
MPUPOAHBIX U OOIIECTBEHHBIX SBJICHHIX; YMEHHE OINEpPUpPOBAThH
MOHSATUSAMH: COYETAHHE, TEPECTAHOBKA, YHCJIO COYETAHUM, YHUCIIO
nepectaHoBok; OmHOM HploTOHA; yMeHHE MPUMEHATH KOMOMHATOPHBIE
(bakThl M pacCyXACHUS IS PEIICHHS 3a/iay; OIEHHWBATh BEPOSITHOCTU
pEabHBIX  COOBITUH; COCTaBISITH BEPOATHOCTHYIO MOJENb U

MHTEPIPETUPOBATH ITOJTYYEHHBIN pe3yabTaT

YMeHHne onepupoBaTh IOHATHUSAMH: TOYKA, MpsAMas, IIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, Jy4, BEIMYMHA YyIia, IUIOCKUM yroi,
JNBYTPAaHHBIA Yroj, TPEXTPaHHBIA YIoJl, CKPEIIMBAKOUIUECS IpPSMBIE,
MapaJuIEIbHOCTD U MEPIEHIUKYIIAPHOCTD MPSAMBIX U INIOCKOCTEH, YIOJl
MEXIy MPSAMBIMHU, YroJI MEXAY HMPSMON M IUIOCKOCTBIO, YTOJI MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE MEXKIY
MPSIMBIMH, PACCTOSTHUE MEXY IUIOCKOCTSIMHU; YMEHHUE HCIOJIb30BaTh
IpU pELIeHUH 3a7iad M3y4YeHHble (DaKThl U TEOPEMBbl IIAHUMETPHUH;

YMEHHE OLEHUBATh pa3Mepbl 0OBEKTOB OKPYKAIOLIETO MHUPA; CTPOUTH
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10

11

MAaTCMaTUUICCKHUEC MOACIN C IMOMOIIBIO TCOMECTPHUYCCKUX MOHATHH U

BCJIIMYMH, pCIIaTh CBA3aHHBIC C HUMU ITPAKTHUYCCKUEC 3a1a4n

YMeHue oneprupoBaTh MOHITUAMHE: TUIOMIAAb PUTYPhI, 00BEM GUTYDBI,
MHOTI'OrpaHHUK, HpaBI/IHLHbe/'I MHOTI'OrpaHHUK, CCUCHUC MHOT'OI'PaHHHKA,
KyO, Mapajuiefenumen, npu3Ma, MupaMmuaa, Qurypa u MOBEPXHOCTb
BpalleHUs, IUIUHP, KOHYC, IIap, cdepa, miomaab cepsl, mIomaab
MOBEPXHOCTU MHUPAMHUIbI, MPU3MbI, KOHYCa, IUIUHIPA, 00bEM KyOa,
MPSIMOYTOJIBHOTO TTapaJuIesIenuIiea, MUPaMUIbL, IPU3MBbI, UIAHAPA,
KOHYCa, I1apa, pa3BépTKa MOBEPXHOCTH, CEYCHUS KOHYCA M IHIIUHIIPA,
napajuieJibHble OCH WJIM OCHOBAaHWIO, CCUCHHME IlApa, IUIOCKOCTb,
Kacaromascss cepsl, MUIHHAPA, KOHYCa; YMEHHE CTPOUTHh CEUYCHHE
MHOT'OTpaHHUKA, ©300pakaTh MHOTOTPAHHUKH, (DUTYPBI U TTIOBEPXHOCTH
BpAIICHUS, WX CCUCHHS, B TOM YHCIE C IOMOIIBIO BIICKTPOHHBIX
CPEACTB; YMEHHE MPHUMEHSATh CBOWCTBA TI'E€OMETPUYECKHX (QUryp,
CaMOCTOSATEIILHO (OPMYJIHPOBATH ONMPEACICHUS HM3Y4aeMbIX (QHTYD,
BbIIBUT'aTh TUIIOTC3BI O CBOMCTBax H IMpU3HaKax TICOMCTPUYCCKUX
¢buryp, 0OOCHOBBIBATH WJIM OIPOBEPraTh HX; YMCHHE MPOBOIUTH
KIaccupukanuio (UTYp 1O PA3IMYHBIM TPU3HAKAM, BBITIOIHATH

HeO6XOI[I/IMBIe JOITIOJIHUTCIIBHBIC ITOCTPOCHHA

YMeHue omnepupoBaTh MOHATUSAMH: JIBUKEHHE B IPOCTPAHCTBE,
TapajuIeNIbHBINA TIEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B IIPOCTPAHCTBE,
MOBOPOT, IpeoOpa3zoBaHue NOJ00Ms, MOJOOHBIE (GUTYpHl; YMEHHE
pacrio3HaBaTh paBHBIE U MOJO0HBIE PUTYPHI, B TOM YHCIE B MPHPO/IE,
HCKYCCTBE, apXUTEKType; UCIOIb30BaTh Nr€OMETPUUYECKHE OTHOLICHUS
NP pEIIeHUH 3a/1a4; HaXOIUTh I'€OMETPUYECKHE BEIMYUHBI (JITHHA,
yroj, miom@anb, o0bEM) MpHU pelleHHH 3a1ad M3 APYrHX Y4eOHBIX
MIPEIMETOB U U3 PEATbHOM KU3HHU; YMEHUE BEIUUCIIATH T€OMETPUIECKHE
BEJIMYUHBI (JUIMHA, YTOJ, IUIOIajb, 00BEM, IIOMIAb MOBEPXHOCTH),
UCTIOJNB3ysl M3y4YeHHBIE (HOPMYIBI W METONBI, B TOM YHCJE: IUIOIAIb
MIOBEPXHOCTH MUPAMU/IbI, TIPU3MBI, KOHYCA, IWIMHAPA, TIOMIAb CHEpHI;
00BEM Kyba, IPSIMOYTOJIFHOTO TapaijIeNienuIea, MUPaMHIbl, TIPU3MEI,
LWIMHIPA, KOHyca, I[Iapa; yMEHHe HaXOJIUTh OTHOLICHHE OOBEMOB

MOoI00HBIX QUTyp

12

YMmenue OIICpHUPOBATH IIOHATHUAMMN: IpsAMOYTOJIbHaA cucrema

KOOpAuHAaT, BEKTOP, KOOPAWUHATEI TOUKHU, KOOPAWHATHEI BEKTOPA, CyMMa
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BEKTOPOB, MPOU3BEJICHUE BEKTOPA HA YUCIIO, PA3JIOKEHUE BEKTOpPA IO
0a3ucy, CKaJlIpHOE MPOU3BEJICHUE, BEKTOPHOE IMPOU3BEACHUE, YTOJ
MEXIy  BEKTOpaMH; yMEHHUE  HCIOJb30BaTh  BEKTOPHBIA U
KOOPJAMHATHBIA METOJ Ul PELICHUS T€OMETPUYECKUX 3a7ad M 3a1ad

JPYTruX y4eOHBIX MPEAMETOB

YMeHue BbIOMpaTh NOAXOIAIMIMM METOJ /I PpEUIeHUs 3a]auy;
[IOHMMAaHHUE 3HAYUMOCTH MATEMAaTHUKH B HU3YYECHUU IPHUPOIHBIX H
13 OOIIECTBEHHBIX MPOLECCOB M SBICHUI; YMEHHE paclo3HaBaTh
IIPOSABJICHUE 3aKOHOB MATEMAaTMKH B HCKYCCTBE, YMEHHME IPHUBOJUTH
IIpUMEPBl  MAaTEMaTUYECKUX OTKPBITHM POCCHUMCKOM M MHPOBOM

MaTeMaTH4YeCKOM HAayKH

Hepequb JIEMEHTOB COACPKAHUS, IIPOBEPACMBIX HA EI'D mo maremaTuke

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

Kon
1 Hucna 1 BBIYUCICHUS
11 HarypanbHsle u nensie yucia. [Ipu3Haky AeMMOCTH HEIbIX YHCell
1 Panmonaneubie uncna. OOBIKHOBEHHBIE W JACCSATHYHBIE JAPOOH, MPOICHTHI,
' OeCcKOHEeUHbIe EPUOIUUECKUE IpooH
13 Apudmernueckuil KopeHb HaTypaJIbHOM creneHu. JleHcTBHs ¢ apupMeTHIeCKUMHU
' KOPHSIMH HAaTypaJIbHOW CTETIEHU
14 Crenenp ¢ mnenbiM mokaszareneM. CTeneHb C palMOHAIBHBIM ITOKA3aTeeM.
. CaolicTBa CTENIEHU
15 CuHyc, KOCHMHYC M TaHT€HC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMEeHTa
1.6 Jlorapudm uncna. JlecaTUUHbIE U HATYypaJIbHBIE JTOTapH(PMbI
JlelicTBUTENbHBIE uKCia. ApUMETHUECKHE OIepaluud C JAeHCTBUTEIbHBIMU
1.7 yrciaamu. [TpuGnmkxEHHbBIC BRIYMCIICHNUS, TIPABUIIa OKPYTIICHHS, TPUKUIKA U OT[CHKA
pe3yibTaTa BEIYMCICHUN
1.8 IIpeoOpa3oBanue BoIpaKeHUN
1.9 KomriekcHele yncna
2 YpaBHEHUS U HEPAaBEHCTBA
2.1 Lenble u 1poOGHO-pallMOHANIbHbIE YPaBHEHUS
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2.2

HppauunoHanbHble ypaBHEHUS

2.3 Tpuronomerpuyeckue ypaBHEHUs
2.4 [Toka3zaTenbHbIE U JOTApUPMHUUECKUE YPABHEHHS
2.5 Lenbie u 1poOHO-paAIIOHAIbHBIE HEPABEHCTBA
2.6 WpparmonanbHble HEpaBeHCTBA
2.7 [TokazaTenbHbIC U JOrapu(MHUUECKIE HEPABCHCTBA
2.8 TpuronomeTpuueckre HepaBeHCTBA
2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEpAaBEHCTBA M CHCTEMBI C TTapaMeTpamMu
2.11 Marpuia cucteMsl JMHEHHBIX ypaBHEeHUNH. Onpeaenurens MaTpULbl
3 OyHKIMH U TpaduKu
31 @Oynkius, crnocods! 3axanus ¢yHkuuu. ['paduk GyHknuu. Bzaumao oOpaTHbIE
' ¢bynakuu. YérHele u Heu€THble QyHkuuu. [lepuoauueckue GyHkuuu
OOnacte ompenesieHUss U MHOXECTBO 3HaueHMH ¢yHkuumu. Hymu QyHkmum.
39 [IpoMexxyTKH  3HAKOIOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH — (DYHKITHH.
' Maxkcumymbl 1 MUHMUMYMbl (QyHKUuu. HanGosbpliee ¥ HauMeHblee 3HAYCHHE
(GyHKIMN Ha TPOMEXKYTKE
23 CrenenHasi (¢yHKUIMS C HaTypajJbHBIM M LENBIM TOKaszareneM. EE cBoiicTBa n
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTENEHH
3.4 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U rpaduku
3.5 IToka3zarenbHas u orapudmudeckas GyHKIIMU, X CBOMCTBA U TpaduKH
36 Toukn paspsiBa. AcumnTorsl rpadukoB (QyHkuuid. CBolicTBa (QYHKIHH,
' HENpEepbIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUS TIOCIIEOBATEIbLHOCTEH
3.8 Apudmernueckas u reomeTpuueckas mporpeccuu. @opmyia ClI0KHBIX MPOLIEHTOB
4 Hauana maTremMaTiueckoro aHaimsa
4.1 ITpousBoanas ¢pyHkuuu. [Ipon3BoaHbIE 2IeMEHTAPHBIX (PYHKIIHIA
[IpumeHeHne TPOU3BOMHOM K HMCCIEIOBAHUIO (YHKIMA HAa MOHOTOHHOCTb M
4.2 sKcTpeMyMbl. HaxoxieHne HanOobIIero 1 HauMEHbIIEro 3HaYeHNs (PyHKIMH Ha
OTpe3Ke
4.3 [TepBoobpaznas. MuTerpan
5 MHo’kecTBa U JIOTHKA
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5.1

MHoxecTBO, onepaiuu Haj MHOKecTBaMu. J{uarpammsl Ditnepa — Benna

5.2 Jloruka
6 BeposiTHOCTh 1 cTaTUCTHKA
6.1 OrnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 durypsl Ha MIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEPXHOCTH BpalCHUS
7.5 Koopaunats! u BEKTOpBI
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8. YYHEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YHEHUKA
AtanacsH JI. C. T'eometpus 10 — 11. Yuebnux g 10 — 11 xmaccos
cpenne mkoasl. M., «IIpocBemenuey, 2023 u nocienyonme

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

Atanacsa JI. C. T'eometpus 10 — 11. Yuebnux mia 10 — 11 xmaccos
cpennei mkoasl. M., «IIpocBemenuey, 2023 u nocienyonme

AranacsH JI. C. T'eomerpusa. Meronnueckue pexomengauun 10 xiacc.
VYyebHoe nmocobue g oOpazoBarenbHbIX opranuzanuii, M., «IIpocsemenuey,
2023 u nocneayouue.

AranacsH JI. C. T'eomerpusa. Meronnueckue pexomengauuu 11 xmacc.
VYyebHoe nmocobue ayia oOpa3zoBarenbHbIX opranuzanui, M., «IIpocsemenuey,
2023 u nocneayouue.

HUPPOBBIE OGPA30BATEJIBHBIE PECYPCbI U PECYPCHI
CETU UHTEPHET
https://m.edsoo.ru
http://www.math.ru
http://www.int.ru
https://www.evkova.org/primenenie-proizvodnoj-k-issledovaniyu-funktsii
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