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IMNOACHUTEJIBHASA 3AIINCKA

PabGouas mporpamma yueOHOro kypca «l'eomerpusi» 06a30BOro ypOBHS IS
oOyuaromuxcst 10 —11 kmaccoB pazpaborana Ha ocHoBe DenepaabHOTO
rOCYJJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJapTa CpPEeJAHEro olliero oopa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX  TPEOOBAHWI, TPEABABIIEMBIX K
MaTeMaTH4eCKOMy OOpa3oBaHUI0, W TPaAUIUHA POCCUICKOr0 0O0pa3oBaHMUS.
Peanu3zanus mporpammbl 00ecriedrBaeT OBIA/ICHUE KITIOYEBBIMU KOMIIETEHIIUSMH,
COCTaBJISIONIMMH OCHOBY /ISl CaMOpa3BUTHS W HEMPEPHIBHOTO 0Opa3oBaHUs,
[EJIOCTHOCTh OOMIEKYIbTYpHOTO, JUYHOCTHOTO M II03HABATEIBHOTO PA3BUTHUSA
JUYHOCTH 00YJArOIITIXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Baxxnoctp yueGHOro Kypca TeOMETpHUM Ha YpPOBHE CpEIHEro oOIero
oOpa3oBaHMs OO0YCJIOBJIEHA MNPAKTHUYECKON 3HAYMMOCTBIO METANpPEIMETHBIX H
OPEIMETHBIX PE3yJIbTaTOB OOYYEHHsS] T€OMETPUM B HANpPaBICHUH JHMYHOCTHOTO
pa3BuTHs oOydaromuxcsi, ¢GopMupoBaHUs (DYHKIIMOHATIHLHON MaTeMaTHUYeCKOU
IPaMOTHOCTH, U3yUEHUS IPYrUX Y4eOHbIX AUCUUILINH. Pa3BuTHe y oOyuaronuxcs
IPABWIBHBIX IPEACTABICHUN O CYIIHOCTH M MPOUCXOKIEHUU T'€OMETPUYECKUX
abcTpakiuii, COOTHOLIEHUH PEaJbHOTO M WAEAJbHOI0, XapaKTepe OTpa)KeHUs
MaTeMaTUYE€CKOW HaYKOU SIBJIEHUM U MPOLIECCOB PEAIBHOI0 MUPA, MECTE T€OMETPUU
B CUCTEME HAyK U POJIM MAaTEMaTHYECKOI0 MOJIEIUPOBAaHUS B HAYYHOM IIO3HAHUH U
B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS yUallluXCsl, a
TAK)K€ KadyeCTB MBIILJICHUS, HEOOXOIUMBIX [UIsl ajamnTallid B COBPEMEHHOM
o0111ecTBe.

I'eomerpust sBisieTcs: OAHUM U3 0A30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHHsA, TaK Kak OOECIEeYMBAET BO3MOXKHOCTh H3YYEHHUS Kak
JUCUHUIUIMH €CTECTBEHHO-HAYYHOW HAIPaBJIECHHOCTH, TAK U T'YMaHUTAPHOM.

Jlornyeckoe MblUieHUe, (GopMUpyeMoe NpPU HU3YYEHHH OOYYaroIIMMUCS
NOHATUWHBIX OCHOB T€OMETPHUH U IOCTPOCHUU LEMOYKH JIOTHYECKUX YTBEPKIACHUN
B XOJIe pEUIeHUS TeOMETPUYECKUX 3a/ay, YMEHHE BBbIJBUTATb U OMNPOBEPraTh
TUIIOTE3bl HETOCPEICTBEHHO HCHOJIB3YIOTCS NPU PEIICHUM 3aJa4 €CTECTBEHHO-
HAYYHOTO I[MKJIA, B YACTHOCTHU U3 Kypca (QU3HUKU.

YMeHHE OPUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JIACTAX MAESITENIbHOCTU 4YenoBeka. OpueHTalus 4elloBeKa BO BPEMEHU U
IPOCTPAaHCTBE — HEOOXOJMMOE YCIOBUE €ro COLMAIbHOrO ObITHsA, (opma
OTPAXKEHUS OKPYKAIOLIEr0 MHUpPA, YCIOBHE YCIIEIIHOTO IO3HAHUS W AaKTUBHOIO
npeoOpa3oBaHusi  JEHUCTBUTEIBHOCTH. OmnepupoBaHUE  NPOCTPAHCTBEHHBIMHU
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OJIHUM M3 TPO(PEeCcCCHOHATBLHO BaXXHBIX KauecTB, IMOATOMY akKTyajbHa 3ajada
dbopMupoBaHuss |y  OOydYalOIIMXCA  MPOCTPAHCTBEHHOTO  MBIIUICHHS  Kak
Pa3HOBUJIHOCTH OOpa3HOTO MBINUIEHUS — CYHIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKOMN JACSTEIPHOCTH 10 MHOTUM HAIPABJICHUSIM.

Lens ocBoenust mporpamMmbl yueOHoro kypca «l'eomerpusi» Ha 06a3oBOM
ypoBHE 00y4deHus: — oOmieoOpazoBaTeIbHOE U OOUIEKYJIBTYPHOE pPa3BUTHE
oOy4Jaronuxcs yepe3 ooecrneueHre BO3MOKHOCTH MPUOOPETEHUS U UCTIOJIb30BAHUS
CUCTEMATHYECKUX TEOMETPUYECKHMX 3HAHMM U  JACUCTBUH, cHenudUIHBIX
T€OMETPUHU, BO3MOXKHOCTH  YCIIEUTHOTO  MPOAODKEHUS  00pa3oBaHUs IO
CHEIHUATBLHOCTSIM, HE CBSI3aHHBIM C TIPUKJIAJHBIM UCIIOJIb30BAHUEM T€OMETPHUH.

[Iporpamma 1o reomeTpuu Ha ©0a30BOM YpOBHE IIpeJHAa3HAdYeHa IS
00yJarommxcst CPEAHEH MIKOJIbI, HE MCIBITHIBABIINX 3HAYUTEIbHBIX 3aTPyTHEHUH
Ha YpOBHE OCHOBHOTO 00Iero oopazoBanusi. Takum oOpa3om, oOydarongecs: Ha
06a30BOM YPOBHE JIOJKHBI OCBOUTH OOIIIME MaTEMAaTUYECKUE YMEHUs, CBI3aHHBIE CO
CHEeM(PUKON TeOMETPUN M HEOOXOUMBIE IS KU3HH B COBPEMEHHOM OOIIECTBE.
Kpowme 3T0ro, 0oHM HMEIOT BO3MOKHOCTh H3yUUTh T€OMETPHIO OoJiee riIy0oKo, eciu
B JalbHEHIIEM BO3HHKHET HEOOXOAMMOCTh B TEOMETPHUYECKHX 3HAaHUAX B
po¢eCCUOHATILHON JIeATEIbHOCTH.

JlocTm)keHne 1M OCBOCHHS MPOrPpaMMbl OOECTIEUMBAECTCS PpEHICHHEM
COOTBETCTBYIOIIMX  3a1ad. [IpHOpUTETHBIMH 3aJadyaMH  OCBOGHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 knaccax gBiIsitoTCS:

e (opMupoBaHHE TPEACTABICHUS O TEOMETPUU KaK YacTh MHUPOBOM

KYJIbTYPbI B OCO3HAHHE €€ B3aMMOCBSI3H C OKPYKAIOIINM MUPOM;

e (hopMupoOBaHHE MTPEICTABICHNUS O MHOTOTPAHHUKAX U TeJlaX BPAIICHUs KaK
0 BaXHEHUIINX MaTEMaTHUYECKHX MOJEINAX, MO3BOJISIONINX OMUCHIBATH U
M3y4aTh pa3HbIC SBICHUS OKPYKAIOIIETO MUPA,

e (opMupoBaHME YyMEHHs pAaClO3HABaTh Ha 4YepTeXax, MOJENAX U B
pealbHOM MHpE MHOTOTPAHHUKH U TEJIa BPAICHHUS,

e OBJIAJICHHUE METOJAMH PEIIEHHUs 337a4 Ha MOCTPOCHHS Ha H300paKEHUSIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (QopmupoBaHue yMEHHS ONEPUPOBATH OCHOBHBIMH TIOHSTHSIMH O
MHOTOTPAaHHHUKAX ¥ TeJIaX BPAIEHUs U UX OCHOBHBIMHU CBONCTBAMU;

e OBJAJCHWE  QJITOPUTMAMH  PEIICHUS  OCHOBHBIX  TWUIIOB  3a]ady;
dbopMupoBaHUE  yMEHHS  TPOBOJUTHL  HECJIOXKHBIE  JOKa3aTelIbHBIC
paccyk/IeHusT B XOJI¢ PEUICHHs] CTEPEOMETPUUYECKUX 3aJady U 3a7ad C
IPAKTUYECKUM COJICPKAaHUEM;

e Pa3BUTHUE UHTEIUIEKTYyaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00yUaromuxcs,
MO3HABATEILHON aKTUBHOCTH, MCCIIEIOBATEILCKIX YMEHHUM, KPUTUYHOCTH
MBIIIJICHUS;
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e (opmupoBanue HyHKIMOHATBLHOU IPaMOTHOCTH, PEJIEBAHTHOM F€OMETPUN:
YMEHHE PaclO3HaBATh MPOSBICHUS T€OMETPUUECKUX MOHATHI, 0OBEKTOB U
3aKOHOMEPHOCTEN B PEAJIbHBIX JKU3HECHHBIX CUTYaLUAX U IPU U3y4YCHUU
Apyrux  y4eOHBIX  MPEIMETOB, MPOSIBICHHUS  3aBUCUMOCTEH U
3aKOHOMEpPHOCTEN, (OPMYJIMPOBATh UX HA S3bIKE T€OMETPUU U CO3/1aBaTh
Ir€OMETPUYECKAE MOJENH, IPUMEHATh OCBOCHHBIM TI'€OMETPUUYECKHI
anmapar  Jiui  peuieHus IPAKTUKO-OPUEHTHUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OLIEHUBATH I1OJyUYEHHBIE PE3YJIbTATHI.

OTnuYuTenbHOM OCOOEHHOCTBIO MPOTPaMMBbl SIBISETCS BKJIIOUEHHUE B KYpC
CTEpPEOMETPHUH B HAYaJIE €r0 U3yYEHHUs 3a1a4, PEIIacMbIX Ha YPOBHE HHTYUTHUBHOTO
NO3HAaHMsI, U ONpeNeNEHHBIM 00pa30oM OpraHuM3OBaHHas padoTa HaJ HUMH, UTO
CIIOCOOCTBYIOT Pa3BUTHUIO JIOTMYECKOTO M IMPOCTPAHCTBEHHOI'O MBILIJICHUS,
CTUMYJIMPYET NPOTEKAaHNE NHTYUTUBHBIX MIPOLECCOB, MOTUBUPYET K JAIbHEUILIEMY
U3YYECHHIO IIPEIMETA.

[Ipeanoutenue oTaaéTcss HArJISHO-KOHCTPYKTUBHOMY METOJYy OOY4YEeHUSs, TO
€CTh TEOPETUYECKUE 3HAHMSI MMEIOT B CBOEM OCHOBE YUYBCTBEHHOCThb NPEIMETHO-
IIPAKTUYECKON JEeATEIIbHOCTU. Pa3BUTHE IPOCTPAHCTBEHHBIX MPEACTABICHUN Y
y4YalIUXCs B Kypce CTEPEOMETPUM MPOBONUTCS 3a CUET PELIECHUS 3a/1a4 Ha CO3AaHUE
IPOCTPAHCTBEHHBIX O0pa30B W 3aJady Ha OINEPUPOBAHHE MPOCTPAHCTBEHHBIMU
obpazamu. Co3znanue oOpaza TPOBOJUTCS C ONOPOM HA HArJISIHOCTH, a
ornepupoBaHuEe 00pa3oM — B YCIOBHUSAX OTBJIECUEHHUS OT HAIJISIIHOCTH, MBICJIEHHOTO
WU3MEHEHHUSI €T0 UCXOAHOTO COJICPKAHMUS.

OcHOBHBIE cozaeprKaTesibHble TUHUH Kypca «I'eomerpunm» B 10—-11 kiaccax:
«MHuororpanHukmn», «lIpsMble U IIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BeKTOopbI U KOOpAMHATHI B IPOCTPaHCTBEY). DOPMUPOBAHHUE JTOTHUECKUX YMEHUI
pacrnpenensercs He TOJIbKO M0 COAEepKaTeIbHbIM JIMHUSAM, HO U 110 roAaM 00y4eHus
Ha ypOBHE CpPEeIHEro 0011ero oopazoBaHus.

Conepxanne 00pa3oBaHHs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MporpaMMbl, pacnopeneleéHHbIM IO TrojaaM OOy4eHHs,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJAJCHHE TI'E€OMETPUUYECCKHUMHU
NOHATHSAMHU Y HABBIKAMM OCYLIECTBIISIIOCH MOCIEA0BATEIBHO U IOCTYIATENIBHO, C
cOOJIOICHUEM TIPUHIUIA TPEEeMCTBEHHOCTH, YTOObI HOBbIE 3HAHHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHX MPEJICTaBICHUNA OOydYaroluXcs, paclIupss u
yrinyounss e€, o0pa3ys MpoYyHble MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reometpuun orBoautcs 2 yaca B Henenmo B 10 kinacce u 1 dac B
Hezemo B 11 kacce, Bcero 3a fiBa roja ooydenus - 102 yueOHbIX daca.
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COJEPKXAHHUE YYEBHOT O KYPCA
10 KUIACC

IIpsiMmble M IVIOCKOCTH B POCTPAHCTBE

OcHOBHbIE  TIOHATHUS ~ cTepeoMeTpuu. Touka, Tmpsmas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMATMYECKOM IIOCTPOECHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUHU U CIICJICTBUS U3 HUX.

B3anmHOe pacnosioxkeHHe MpsSMBIX B NPOCTPAHCTBE: IEPECEKAIOLIUECH,
napajuielibHble M CKpeuuBaroumecs mnpsMbie. [lapannenpbHOCTh MNpPAMBIX U
IJIOCKOCTEM B MPOCTPAHCTBE: IMAapajulesibHbIE TMpPsSMbIE B  IPOCTPAHCTBE;
NapajuIeNIbHOCTh TPEX MPAMBIX; NapAILIEIbHOCTh MPAMOW M IJIOCKOCTH. YTJBI C
COHAIIPaBJICHHBIMM CTOPOHAMH; YIOJI MEXIy TMpPSIMbIMH B HPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEN: MapaJlIENbHbIE TIOCKOCTH; CBOMCTBA MAPAIIIENbHBIX
wiockocted. [IpocTteiiine npocTpaHCTBEHHbIE (DUTYpPHI HA MIIOCKOCTH: TETPadJIp,
KyO, mapaiesenume/i; HIOCTpPOCHUE CEUCHHM.

[lepneHIUKYJIAPHOCTD NPSIMOM U TUIOCKOCTH: NEPNEHAUKYJIISIPHBIE MIPSMbIC B
IIPOCTPAHCTBE, MPSAMBIE MMAPAJUIEIbHBIE W IEPIEHIUKYJSPHBIE K IUIOCKOCTH,
IPU3HAK MEPNEHAUKYISIPHOCTH TMPSAMOKW M IUIOCKOCTH, TEOpEMa O MPSIMOM
NEPNEHINKYJISPHON IIOCKOCTH. YTIIBI B NMPOCTPAHCTBE: YrOJ MEXKIY NPSMOU U
IJIOCKOCThIO;  JBYIPAHHBIA  Yroj, JIMHEWHBIM yroja JBYTPAaHHOTO  yTJIA.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM JO IUIOCKOCTH, PACCTOSHUE
OT MPSIMOM J10 MJIOCKOCTH, MPOEKIUs (PUTYphI HA TIIOCKOCTh. [lepneHaAuKyIspHOCTb
IJIOCKOCTEN: MPU3HAK MEPIECHANKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o Tpéx
NEPIEHINKYJIISAPaX.

MHororpaHHuKHu

[IoHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTBl MHOTOI'PAHHUKA, BBITYKIIbIE
Y HEBBITYKJIblE MHOTOTPAHHUKH; Pa3BEPTKAa MHOTOrpanHuka. [Ipusma: n-yronpHas
npu3Ma; TPAaHU U OCHOBAaHHUS MPHU3MBI; IpAMas M HAKIOHHAs MPHU3MBbI, OOKOBas U
IIOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IIPSAMOYTOJIBbHBIN
napajuiesienunes; u ero cpoucrsa. llupammpa: n-yronpHas nupamuia, TPaHU H
OCHOBaHHUE MUPaMU/Ibl; OOKOBAsI U MOJTHASI IOBEPXHOCTh MUPAMUJIbL; IPaBUIIbHAS U
yCeu€HHas nupamuga. OJIEMEHTbl MNpuU3Mbl W nupaMmuiabl. [IpaBUiibHBIE
MHOTOTPAHHUKHU: MOHSATHE MPAaBWIBHOIO MHOTOTPAaHHUKA; MPAaBUJIbHAS IPU3MaA U
MpaBWIbHAS THUPAMUJA; MPaBWIbHAs TPEYrojbHAs MNUPAMHUIA W IPABUIbHBIN
TeTpa’ap; KyO0. IlpeacraBieHue O MpaBWIbHBIX MHOTOIPAHHUKAX: OKTadp,
noJeKka3ip u ukoca’ap. CeyeHust npu3Mbl U TUPAMHUJIBI.

CuMmMeTprss B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, IPSAMOIA,
IUIOCKOCTH. DJIEMEHTBl CHMMETPUH B TUpaMUIaX, HapajulesIeUIe1ax, IPaBUIbHbIX
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Boluucnenne 51€eMEHTOB MHOTOTPaHHUKOB: pEOpa, AMAaroHaM, YIJIbl.
[Tnomans OOKOBOW IMOBEPXHOCTH W TIOJHOW TOBEPXHOCTH TMPSIMOM TPHU3MBI,
IUIOIAb OCHOBaHMH, TeOpeMa 0 OOKOBOM MOBEPXHOCTH MPsAMOi ipu3Mel. [nomaas
OOKOBOM TMOBEPXHOCTH M TIOBEPXHOCTH NPABWIBHOM MHPAMUJIBI, TEOpeMa O
wiom@aan yceuéHuou nupamuibl. [lonsitue 06 06bpéme. O6bEM TUpaMubl, MPU3MBI.

[Togo6ubie Tenma B mnpoctpaHcTBe. COOTHOLIEHUS MEXAY IUIOMIAASIMHU
MOBEPXHOCTEH, 00bEMaMK MOIOOHBIX TEI.

11 KJIACC

TeJia BpaleHust

HunuHapuyeckas MTOBEPXHOCTB, oOpasytoiue UUJIMHIPUYECKON
MOBEPXHOCTH, OCh LMWJIMHIPUYECKOW moBepxHocTU. [lunuHiap: ocHoBaHusa u
OOKOBasi TMOBEPXHOCTb, oOOpasyrolias M OCh; IUIOHAAb OOKOBOM M MOJHOU
MOBEPXHOCTH.

Konunueckast moBepXHOCTh, 00pa3ylolue KOHMYECKOW MOBEPXHOCTH, OChb U
BEpIIMHA KOHUYECKOHN nmoBepxHocTu. KoHyc: ocHOBaHME U BepIIMHA, 00pa3yronas
U OCb; TIJIOIIA/Ib OOKOBOM M MOJHOM MOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yrolme
U BbICOTA; OCHOBaHUS U OOKOBAsi IOBEPXHOCT.

Cdepa u map: UeHTp, paauyc, IUAMETP; IUIOMIA/lb MOBEPXHOCTU CQEpHI.
B3auMHoe pacnonoxkenue chepsl U IIIOCKOCTH; KacaTellbHas MIOCKOCTh K cdepe;
1011316 CephI.

N3obpaxeHnue Ten BpaileHus Ha TUIOCKOCTU. Pa3BEépTka IUIMHIpA U KOHYCA.

KoMOuHanuu e BpalieHus 1 MHOTOTpaHHUKOB. MHOTOrpaHHUK, OMIMCAHHBIN
okoJ10 cpepsl; cdepa, BIMCAHHAS B MHOTOTPAHHUK, UM TEJIO BPaIllCHHUS.

[Tousarue 06 06bEMe. OcHOBHBIE CBOMCTBA 00bEMOB Tel. TeopeMa 00 00béMe
OpSIMOYTOJIFHOTO Tapajuienenuneaa u ciueactsus u3 He€. OO0bEM HUIMHApA,
KoHyca. O0BEM 1mapa u miomaas cepsol.

[lonobHbie Tena B mnpocTtpaHcTBe. COOTHOWIEHUS MEXAY IUIOMIAASIMU
MOBEPXHOCTEH, 00bEMaMK OTOOHBIX TETI.

Ceuenus munHApa (mapajuiesbHO U MEPIEHANKYIISIPHO OCH), CEYEHHUSI KOHYCa
(mapasuieIbHOE OCHOBAHMIO M MPOXOSALIEE YEPE3 BEPLIMHY), CEUCHHUSI 11apa.

BekTOpbl U KOOPANHATHI B POCTPAHCTBE

Bekrop Ha mockocty U B ipocTpaHcTBe. Cl0oXKeHUE U BBIUUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4uciio. Pa3nokeHne BEKTopa Mo TPEM HEKOMILIAHAPHBIM
BekTopaM. IlpaBuno mnapamnenenunena. Pemenue 3agay, CBSA3AaHHBIX — C
IIPUMEHEHHEM IIPaBWJI JEUCTBUM C BekTopamu. lIpsmoyronpHas cucrema
KoopauHat B ImpoctpaHcTBe. Koopaunartel Bektopa. Ilpocreimme 3amaun B
KOOpJAMHATaxX. YToyl MexIy Bekropamu. CKalsspHOE NpPOU3BEIECHUE BEKTOPOB.

[OKYMEHT MOAMWUCAH 3/IEKTPOHHOM NMOANUCHIO
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Brruncnenue yrioB Mexy NpsAMbIMUA U INIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN

MCTOJ ITPpHU PCIICHUN I'COMCTPHUICCKHX 3a/1ad.
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IIVIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHHSA MPOrpaMMbl y4yeOHOro MpeaMeTa
«MaremaTrka» XapaKTepU3yHTCs:

I'paxxnanckoe Bocnuranue:

c(hOpMHPOBAHHOCTHIO TPAKIAAHCKON MO3UIIMK 00YYAIOIErocs Kak akTHBHOTO
U OTBETCTBEHHOTO WJIE€HAa POCCHUHCKOro OOIlIecTBa, MPEACTaBICHUEM O
MaTEMaTHYECKUX OCHOBAX (PYHKIIMOHMPOBAHMS PA3IMYHBIX CTPYKTYp, SIBICHUH,
IpoLeayp TpakIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U TMp.), YMEHHEM
B3aMMOJICCTBOBAaTh C COLMAJIBHBIMU HMHCTUTYTaMU B COOTBETCTBUM C HX
GyHKIMSIMUA U HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BoCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUNCKON IpakAaHCKOW UJIEHTUYHOCTH, YBOKECHHUS K
MPOIUIOMY M HACTOSIIEMY POCCUHMCKONW MAaT€MATUKHU, IIEHHOCTHBIM OTHOILIEHUEM K
JOCTUKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOW MATEMATUUYECKOU IIKOJIBI,
K HCMOJIb30BAHUIO ATUX JOCTIKCHUN B JIPYrUX HaykKaX, TEXHOJIOTHAX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHUEM JTyXOBHBIX LEHHOCTEN POCCHICKOTO Hapoja;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHHUS, HSTUYECKOTO  IOBEJCHMUS,
CBSI3aHHOTO C MPAaKTHYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JEATEIbHOCTHIO
y4€HOTr0; OCO3HAHHEM JIMYHOT'O BKJIAJIa B MOCTPOECHUE YCTOMYUBOTO OYyIIETo.

JcTeTn4ecKoe BOCIUTAHUE:

3CTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAs 3CTETHKY MAaTEMaTHYECKUX
3aKOHOMEpPHOCTEM, 00BEKTOB, 3a]1a4, PELIEHU, paCCYyXACHHI; BOCIPUUMUYHBOCTHIO
K MaTEMATUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

dusnyecKoe BOCIUTAHKE:

c(OPMHPOBAHHOCTHIO YMEHHSI TPUMEHSITh MaTeMAaTHYEeCKUE 3HAHUS B
WHTEpECcax 370pOBOTO U O6e30macHOro oopasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE NMUTaHHE, COAJTaHCHUPOBAHHBIM PEKUM 3aHSATHH U
OTJIbIXA, peryiisipHas Gu3ndecKasi aKTHBHOCTH); (DU3UIECKOTO COBEPIIICHCTBOBAHUS,
IIPY 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIIBLHON JEATENBHOCTBIO.

TpynoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYHIy, OCO3HAHWUEM ILIEHHOCTU TPYAOIIOOUS; MHTEPECOM K
pasnuyHbiM  chepam  mpoecCHOHANBHON  JESITENIbHOCTH, CBSI3AHHBIM  C
MaTEMaTUKOW M €€ TPWIOKEHUSMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeld mnpodeccu W Ppeaqnu30BbIBATH COOCTBEHHBIC >KU3HECHHBIC TIJIAHBI;

I o&&ﬁ%ﬁ&ﬂ%&ﬁ;&mp OH-I oii H%EH%SSOOHOCTBIO K MaTeMaTH4€CKOMY OOpa30OBaHHUIO u
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caM0OOOpa30BaHUI0 HA MPOTSHKCHUH BCEH J>KM3HHM,; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYSCKUX 3a]]a4 MaTeMAaTHIECKON HAIPABICHHOCTH.

IK0JI0rHUecKoe BOCIIUTAaHHE:

c(hOpPMHUPOBAHHOCTBIO DKOJOTHUECKON KYJIBTYphl, TOHUMAHUEM BIHMSHUS
COITMAJIbHO-DPKOHOMHUYECKHUX IPOIIECCOB Ha COCTOSIHUE MPUPOJHON M COIMAIbLHOU
Cpenbl, OCO3HAaHHMEM TJI00ATBHOTO XapaKTepa 9SKOJOTHUECKHX IIpoOIIeM;
OpHCHTAllMe Ha TPHMEHCHHE MAaTeMaTHUYCCKUX 3HAHWH IS PEIICHHS 3ajJad B
00J1aCTH OKPYIKAFOIICH CPe/Ibl, INTAHUPOBAHUS IIOCTYITKOB M OIICHKH X BO3MOXKHBIX
TIOCJICJICTBUI TSI OKPYKAFOIICH CPEIbI.

IleHHOCTH HAYYHOT0 TIO3HAHMS

c(hOpPMHPOBAHHOCTBIO MHPOBO33PCHUS, COOTBETCTBYIOIIICTO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd M  OOINECTBCHHOW TMPAKTUKH, IMOHUMaHUEM
MaTEMaTHYCCKONH HayKd KaK cQepbl YeIOBEUECKOW JIEATCILHOCTH, JTAloOB €&
Pa3BUTHS M 3HAYUMOCTH JUISI PA3BUTHS ITUBWIM3ALMM, OBJAJACHHUEM S3BIKOM
MaTEMaTUKH M MaTEMaTHYECKON KyJIbTYpOW KakK CpEICTBOM ITO3HAHHS MUDA;
TOTOBHOCTBIO OCYIIECTBIISATH MPOCKTHYIO M HCCIICIOBATEIBCKYIO ACSITCIBHOCTD
WHIVBUAYAJIHHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE Pe3yJbTaThl OCBOSHUS IMPOTPAaMMBI YIEOHOTO MpeameTa
«Marematukay XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OelcmeusiMuY, YHUBEPCANbHLIMU Pe2YIAMUSHBIMU OCUCTNEUMU.

1)  Vuusepcarvnvie  noznasamenvHuvle  Oelicmsus, — 0becneuusarom
Gopmuposanue 6a308blX KOSHUMUBHBIX NPOYECCO8 00YyUaAOWUXcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpYJcalowezo  Mupa,  NpUMeHeHue  J02UYECKUX,
uccie008amenbeKux onepayull, ymeHnul pabomams ¢ ungopmayueti).

ba3oBble jornueckue a1eiicTBU:

e BBISBIIATh U XaPaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKA MATEMATUICCKUAX
O0OBEKTOB, TOHSATUH, OTHONICHWUH MEXAY TMOHATUAMH; (HOPMYITHPOBATH
OTIpENICICHUs]  TOHSATWUH; YCTAHABIMBATh  CYIIECTBCHHBIM  MPU3HAK
KIaccu(uKanyyu, OCHOBAaHWS Il OOOOIIEHUS M CPAaBHEHHS, KPUTECPUU
MIPOBOJIUMOTO aHAIH3A;

e BOCIpPUHUMATH, (opmynupoBaTh U  MpPeoOpPa3OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPUIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHEIE;

e BBIABIATH  MAaTEMAaTHUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeunss B (akTax, JAHHBIX, HAOMIOJACHUSIX U YTBEPKICHUSX;

oomert nonnBRSTAEATE: KDJEERMY U BEIBIICHIS 3aKOHOMEPHOCTEH 1 POTHBOPEIHH;
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e JleNaTh BBIBOJABI C HCIIOJH30BAHWEM 3aKOHOB JIOTHKH, JEAYKTHBHBIX M
WHAYKTUBHBIX YMO3aKIIOUCHUM, YMO3aKIIOUCHU 110 aHAJIOTUH;

e TPOBOJUTH CaMOCTOSTEIILHO JI0Ka3aTelIbCTBa MaTEeMaTUYECKUX
yTBEPKJEHUHN (MIPSIMbIE U OT MPOTUBHOIO), BHICTPANBATh apryMEHTAIIUIO,
NPUBOJIUTh TPUMEPHl W KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIbL;

e BBIOMpaTh crocoO perieHUs y4dyeOHOM 3ajauM (CpaBHUBATh HECKOJBKO
BapUMAHTOB pEIICHMs, BHIOMPATh HauMOoJiee MOIXOIAIUNA C Yy4ETOM
CaMOCTOATEIBLHO BBIICTIEHHBIX KPUTEPHUEB).

ba3zoBble ucciearoBarebcKue 1eiicTBUA:

e HCIOJb30BAaTh BOMPOCHI KaK HCCIEAOBATENLCKUN MHCTPYMEHT MO3HAHMUS;
dbopmynupoBaTh BONPOCHl, (UKCUPYIOIIUME MPOTUBOpEUHE, MpoOIeMy,
yCTaHaBIMBaTh  HUCKOMOE W  JIaHHOe, (OpMHPOBATH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

e TIPOBOJUTH CaMOCTOSITEJILHO CIUTAaHUPOBAHHBIN AKCIICPUMEHT,
UCCIIEJIOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTU4eCKOTO
0o0beKTa, SBJICHUS, TMPOIECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SBIICHUSIMH, ITPOIICCCaAMU;

e  CaMOCTOSITEILHO (POPMYTUPOBATHL 0OOOIIEHUSI U BBIBOJIBI MO PE3yJIbTaTaM
MPOBEJAEHHOTO HAOJIIOJACHUS, MCCIICIOBAHUS, OLEHUBATh JIOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUIA;

e TMPOTHO3UPOBATH BO3MOKHOE Pa3BUTHUE MPOIECCA, a TAKXKE BBIIBUTAThH
MIPEAMOI0KEHUS O €T0 PAa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmanmeii:

e BBIABIATH NeOUIUTH HHGOPMAIIHMH, TAHHBIX, HEOOXOAMMBIX JIJIsI OTBETA HA
BOIIPOC U JIJIs pELICHUS 3a]1a4u;

e BBIOMpaTh WHOOPMAIMIO W3  HCTOYHHUKOB  PA3JIUYHBIX  THUIIOB,
aHAMM3WPOBATh, CHCTEMATU3UPOBATh U WHTEPIIPETHUPOBATH WH(OpMAIUIO
Pa3TUYHBIX BUIOB U (POPM TIPEICTABIICHHUS,

e CTPYKTYypUpPOBaTh WH(MOPMAIHIO, TIPEICTABIATh €€ B Pa3TUYHBIX (HOpMax,
WJUTIOCTPUPOBATH TpadUUuecKy;

e OIICHUBATH HaJEKHOCTD uHbOpMaIIH o CaMOCTOSITEJILHO
c(hOpMYITMPOBAHHBIM KPUTEPHSIM.

2)  VHusepcanvHvle KOMMYHUKAMUGHble  Oelicmsus,  0becnedugarom

copmMuUpo8aHHOCmMb COYUATLHBIX HABLIKOE 00Y4arOUUXCHL.

OO0menue:

e BOCIPUHUMATH U (POPMYJIIMPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBHIMU
U [eNIAMH OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPAYXKaTh CBOIO TOUKY 3PCHUS

[OKYMEHT MOAMWUCAH 3/IEKTPOHHOM NMOANUCHIO
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B YCTHBIX M MHCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUS MO XOJy PEIICHHUS
3aJjaui, KOMMEHTHPOBATh MOJYYEHHBIN pPe3yJIbTaT;

e B X0JIe OOCYKJeHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKJae€MON TEMBI,
po0JieMbl, perraeMoi 3a/lauM, BbICKAa3bIBaTh UJIEU, HAIEJIEHHbIE HA MIOUCK
pEIIEHUs; COMOCTABJIATH CBOM CYXJIEHUS C CYXKJICHUSMHU JPYrUX
YYaCTHUKOB JMAJNIOTa, OOHAPYKUBATh Pa3lIMYME U CXOJCTBO TO3UIUH; B
KOPpEeKTHOU (hopme hopMyIMpoBaTh Pa3HOIIACHS, CBOU BO3PAKEHUS,

e TMPEACTABIATH  PE3yJbTAaThl  pEIICHHS  3aJladyd,  JIKCIIEPUMEHTA,
UCCJIeI0BAaHUS, POEKTA; CAMOCTOSATEIHHO BEIOUPATh (POpMAT BBICTYILIICHUS
¢ Y4€TOM 3aj1au MPE3eHTAINU U OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHn4ecTBo:

e TIOHMMATh U UCHOJb30BATh MPEUMYIIECTBA KOMAaHIHOW U MHIUBUIYaIbHON
paboThl MpU pelIeHUuH Y4eOHBbIX 3ajay; MPUHUMATH 1EIb COBMECTHOMN
NeSTENbHOCTH, IUIAHUPOBATh  OPraHU3alMi0 COBMECTHOM  paboThI,
pacupenensiaTh BUAbBl padOT, IOTrOBApUBATHCS, OOCYKIATh MPOIECC U
pe3yabTat paboThl; 0000111aTh MHEHUS HECKOJIBKUX JIFOCH;

e YYacTBOBaTh B IpyNHoBBIX (hopmax paboThl (00CykAeHHS, 0OOMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» W HHBIE); BBINOIHATH CBOI 4YacTb pabOThl U
KOOPJIMHUPOBATh CBOM JIEHCTBUSI C IPYTUMH YWICHAMH KOMaH/Ibl; OLICHUBATh
KauecTBO CBOEro BKJIaJa B OOMMHA MOPOAYKT MO  KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHUCTBUS.

3) Yuueepcanvuvie pecynamusnsie oeiicmaus, 0becneuusarom Gopmuposanue

CMBICIIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranusanus:

e COCTaBJIATH IUIaH, AJITOPUTM PELIEHUS 3a/1a4i, BBIOMPATh CIIOCOO pEIIeHUs
C YU4€TOM UMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEeHTHUpPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C y4ETOM HOBOM
UH(pOpMALIHH.

CaMOKOHTPOJIb:

e BIIQJIETh HaBbIKAMU TO3HABATENbHOM peQIEKCUU KaK OCO3HAHUSA
COBEPILIAEMbIX JEHCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIQ/IETh CIIOCO0aMU CaMOITPOBEPKH, CAMOKOHTPOJIS MpoIiecca U pe3ysibTara
pelIeHs] MaTeMaTH4eCKOM 3a1auu;

e TMpPEABUACTH TPYJHOCTH, KOTOPBIE MOTYT BO3HUKHYTb MPU PELICHUH 3a]a4H,
BHOCUTH KOPPEKTUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB,
TAHHBIX, HAWJCHHBIX OIMUOOK, BEISIBICHHBIX TPYIHOCTEH;

e OIECHMBATh COOTBETCTBHE pE3yJbTaTa ILEIU U YCIOBHUSIM, OOBSICHSTH
MPUYUHBI JOCTHUKEHUS WIM HEJIOCTHKEHHSI pPEe3ybTaTOB JIEATEIbHOCTH,
HaxXOJIUTh OIHOKY, JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.
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HPEIMETHBIE PE3YJIBTATDBI
10 KIJACC

OnepupoBaTh NOHATUSIMU: TOUKA, IPsAMasi, INIOCKOCTb.

[IpuMeEHAT, aKCMOMBI CTEPEOMETPUUA U CIEACTBUS W3 HUX MPHU PEUICHUU
F€OMETPUUECKUX 3a7aY.

OnepupoBaTh NOHATUSMHU: MAPATIIETBHOCTh U MEPHEHAUKYISIPHOCTH MNPSIMBIX
Y IJIOCKOCTEMN.

KnaccudummpoBate B3amMHOE pPACTONOKEHHE MPSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MNOHSITUSIMH: ABYTPAHHBIA YTroJl, TPAHU JBYTPAHHOTO YIJIa,
pebpo NBYrpaHHOTO YIJia; JUHEWHBIA YroJl IBYTPaHHOIO Yrja; rpajyCHas Mepa
JBYTPAHHOI'O yIJa.

OnepupoBaTh MOHATHSMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBIMYKIBINA
MHOTOTPaHHHUK, 3JIEMEHThl MHOIOTPAHHUKA, [TPAaBUIbHBIM MHOIOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOIPaHHUKOB (OHUpamMuja; MpuU3Ma,
PSIMOYTOJIBLHBIN Tapalijiesienumne I, Kyo).

KnaccudummpoBarh ~ MHOTOTpaHHUKH, BbIOMpas OCHOBaHMUA  JJIA
kinaccudukanuu  (BBIMYKJIBIE W HEBBIMYKJIbIE MHOTOTPAHHHUKHW; TPABWIbHbBIE
MHOTOTPAaHHUKH; TIPSIMBbIE U HAKJIIOHHBIE MPU3MBbI, TapaJLICICTUIICIbI ).

OrneprpoBaTh MOHATUSAMU: CEKYyIIas MIIOCKOCTh, CECUEHHE MHOTOIPAHHUKOB.

OOBSICHATH TPUHITUIIBI IOCTPOCHUS CEUEHUMN, UCTIONIb3YSI METOJ] CIIEIOB.

CrpouTh ce€ueHHMS] MHOTOTPAHHHUKOB METOAOM  CJIEJIOB,  BBINIOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OO0BEMHBIX (UTyp: BUA
CBEpXY, COOKY, CHU3Y.

Pemiate 3a7aun Ha HAXOXKJIEHUE TEOMETPUUYECKUX BEJIMYUH MO 00pa3iiam uiu
aJrOpUTMaM, NPUMEHSSI HW3BECTHBIC AHAIUTUYECKUE METOAbl IIPU PELICHUU
CTaHJAPTHBIX MAaTEMaTUYECKUX 3aJa4 HA BBIUYHCIIEHUE PACCTOSHUN MEXKAY IBYMS
TOYKAMHU, OT TOYKM JO TMPSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIHUBAOIINMUCS MPSIMBIMHU.

Pemiate 3a7aun Ha HAXOXKJIEHUE TEOMETPUUYECKUX BETMYUH 1O oOpasiiaM Uiu
aJropuT™MaM, IPUMEHSA HW3BECTHBIC AHAIMTUYECKUE METOAbl IPH PEIICHUU
CTAaHJAPTHBIX MATEMAaTHUYECKMX 3aJa4 Ha  BBIYKWCICHUE VYIJIOB  MEXIY
CKPEIIMBAOIIMUMHUCSA TPSIMBIMH, MEXKAY MNOPSIMOM UM  IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boruucnarh 0ObEMBI U IJIONIAJAM MOBEPXHOCTEM MHOTOTPAHHUKOB (MpU3Ma,
nMpaMujia) ¢ IpuMeHeHneM (POpMyIT; BBIYUCISATh COOTHOIIEHUSI MEXKTy TUTOIAISIMHU

ADANMYIIOCTAT OO A AN T O BT

MOBCPXHOCTCH, OOBCMaMI TOAOOHBIX MHOTOTPaHHIKOB.
[AOKYMEHT rMoanncAH 3)'IEKTPOHHOVI noanncbio
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OnepupoBaTh MOHATUSIMH: CHMMETPHUS B TMPOCTPAHCTBE; IIEHTP, OCh H
IUIOCKOCTh CUMMETPHUH; IIEHTP, OCh U TNIOCKOCTh CUMMETPUU (DUTYPHI.

W3Bnekath, mnpeoOpa3oBbIBaTh M HWHTEPIPETHUPOBATH HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTypax, MPEJCTABICHHYIO Ha YepTekax U
PHUCYHKaX.

[TpumeHsaTh reoMeTpudeckre GakThl AJIsl PEIICHUS CTEPEOMETPHUSCKUX 3a/1ad,
IPENOJIarafoIIUX HECKOJIBKO MIaroB PEIIeHUs, €CITU YCIIOBUS TIPUMEHEHUS 3aaHbl
B SIBHOU (hopme.

[IpuMmeHaTh TpOCTEHIMEe TpOrpaMMHBIE CpPEICTBA M AJICKTPOHHO-
KOMMYHHUKAIIMOHHBIC CUCTEMBI TIPH PEIICHUU CTEPEOMETPHUUCCKHX 3aad.

[IpuBOUTE TpUMEpPHl MATEMAaTHUYECKUX 3aKOHOMEPHOCTEH B TpHUPOIE U
YKU3HH, PaCIiO3HABATh MPOSIBJICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh TMONMYyYCHHBIC 3HAHWS HA TMPAKTUKE: aHAIM3UPOBATh pPEaJIbHBIC
CUTyalldl W TIPUMEHATh H3yYEHHBIC TOHATHSA B TPOIECCE IOHMCKA PEIICHUs
MaTeMaTHYeCKH  CHOPMYTUPOBAaHHOW MPOOJIEMBI, MOJCIUPOBATh peaabHBIC
CUTyalluh Ha s3BIKE TEOMETPHUH, WCCIECN0BAaTh IOCTPOCHHBIC MOJIEIN C
UCIIOJIb30BAaHUEM TE€OMETPUICCKUX IMOHATHIA M TEOPEM, aIrapara aareOpsl; penarh
IIPAKTUICCKUE 3a/1a49H, CBA3AHHBIC C HAXOXKICHUEM T€OMETPUICCKUX BEITHMYUHH.

11 KIIACC

OnepupoBaTh MOHATHUSAMHU: HWIHHIPHYECKAs TOBEPXHOCTh, OOpa3yroIIne
[THHPUYECKON TOBEPXHOCTH; IMIMHIP; KOHMYECKasi TOBEPXHOCTh, 00pa3yromne
KOHMYECKOH TTOBEPXHOCTH, KOHYC; cpeprudecKkasi HOBEPXHOCTb.

Pacnio3znaBaTh Tena BpaneHus (HWIMHAP, KOHYC, cdepa u mmiap).

OOBSICHATH CIOCOOBI MOTYYEHUS TEN BPALLEHHUS.

KnaccudummpoaTs B3auMHOE pactooKeHnue cepbl U MIOCKOCTH.

OmnepupoBaTh MOHIATHSIMH: IIAPOBOM CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
CEerMEHTa; IIapOBOM CII0, OCHOBAaHHWE LIAPOBOIrO CJIOSs, BHICOTA LIAPOBOIO CIOf;
IaPOBOM CEKTOP.

Boruncnsate  00bEMBI M IJIOMAAM  TMOBEPXHOCTEH  Ted  BpaIICHHUS,
reOMETPUYECKUX TeJ ¢ TPUMEHEHHEM (HOopMyI.

OnepupoBaTh NOHATUSMU: MHOTOTPAHHUK, BIIMCAHHBIN B c(hpepy U ONMMCAHHBIN
okoJio chepsl; chepa, BircaHHAsE B MHOTOTPAHHUK HJIM TEJIO BPAICHHUS.

BbyncnsaTe COOTHOLICHUST MEX]y IJIOIAASIMH MOBEPXHOCTEN M 0ObEMaMu
M0JIOOHBIX TETl.

N3o06paxarh u3yyaemble (UTYypbl OT PYKHM M C NPUMEHEHHEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BoInonHATE (BBIHOCHBIE) IITIOCKUE YEPTEKU U3 PUCYHKOB IMPOCTHIX 0ObEMHBIX

AOKMXQAHMM&%BM CORKY,, CHU3Y; CTPOHTE CEUCHHSA TCTT BPAIICHHUS.
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W3Bnekatb, WHTEpHpETHPOBaTH U MpPeoOpa3oBbIBaTh HHGOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUTypax, IPEICTABICHHYIO Ha YepTekax U
pPUCYHKAX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbInonHATE IEUCTBUSA CIOKEHUSA BEKTOPOB, BBIYMTAaHUA BEKTOPOB W
YMHO>KEHHSI BEKTOpa Ha YUCIIO0, O0bIACHATh, KAKUMH CBOMCTBAaMHU OHHU 00JIa1aI0T.

[IpuMeHATh MpaBUIIO MapajuIeIenIIe .

OnepupoBaTh NOHATHIMU: JEKAPTOBBI KOOPJANHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YroJl MEXIY
BEKTOpPaMH, CKAJISIPHOE MPOU3BEICHUE BEKTOPOB, KOJUJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTODBI.

HaxoauTte cyMMy BEKTOPOB M MPOU3BEAEHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpAaMH, CKaJSIPHOE MPOMU3BEACHUE, PpACKIAJbIBaTh BEKTOP MO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3anaBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT.

[TpumensTh reomeTpruyeckue GakThl ISl PEIICHHS CTEPEOMETPUUYECKUX 3a/1a4,
IPEANOJIATAIOIINX HECKOJIBKO IIarOB PEUIEHUS, €CJIA YCIOBHS IPUMEHEHHUS 3a1aHbl
B IBHOU (hopme.

Pemate mpocreiiimne reoMeTpuYecKue 3aadud Ha NPUMEHEHHUE BEKTOPHO-
KOOPJAUHATHOTO METOJA.

Pemate 3amaum Ha JOKa3aTeNbCTBO MATEMAaTHYECKUMX OTHOLIEHHW H
HAXO0XKJEHUE F€OMETPUUYECKUX BEJIMYUH 0 00pa3liaM WIH aIrOpUTMaM, IPUMEHSIS
W3BECTHBIE METOBI IIPY PELUIEHNN CTAHIAPTHBIX MATEMATHYECKUX 3a/1a4.

[IppuMensaTr mpocTEHIIME INPOrPAMMHBIE  CPEICTBA M DJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CHCTEMBI IIPHA PELIICHUH CTEPEOMETPUUYECKHUX 3a1aY.

[IpyBOIMTE HpUMEpPBl MATEMAaTHYECKHMX 3aKOHOMEPHOCTEM B MNPUPOAE H
YKW3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUU B HCKYCCTBE.

[IpyMeHATh NMOTyYEHHBIE 3HAHMS HA IPAKTHKE: AHAIU3UPOBATH PEAIBHBIC
CUTyallud W NPUMEHATb HU3YUYCHHBIE IOHATHA B MPOLECCE IOUCKA PELICHUA
MaTeMaTU4YeCcKu CQHOPMYIUPOBAHHON MPOOJIEMBI, MOJEIHPOBATh pealbHbIE
CUTyallud Ha SA3bIKE TI'€OMETPUHM, HCCIEAOBATh IIOCTPOEHHBIE MOJEIH C
UCTIOJIb30BAaHUEM I'€OMETPUUECKIX OHATHI U TEOPEM, alllapara ajareOpsl; pemarh
IIPAaKTUYECKHUE 3a1a41, CB3AHHBIE C HAXOKICHUEM T'€OMETPUUYECKUX BEITUYMH.

[OKYMEHT MOAMWUCAH 3/IEKTPOHHOM NMOANUCHIO

FOCYAAPCTBEHHOE BHOMXETHOE OBLLIEOBPA30OBATEJ/IbHOE 01.09.25 09:46 (MSK) CepTudukat 1694D4352E31D15D68FO0ED1FEBEOFDC
YYPEXXAEHWUE TMMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA

CAHKT-NETEPBYPITA UMEHU FEPOSl COBETCKOIO COHO3A I.A1.

KOCTbIJIEBA, Croroa EneHa AHaTonbeBHa, vpekTop




TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaunMmenoBanue pa3ieioB u TeM (undposrbie)
Kourpoasnsie | IlpakTnyeckue
n/n NMporpamMmblI Bcero o0pa3oBaTejibHbIE
padoTbI padoThI
pecypchl
bu6munoreka [JOK
1 Brezetite B crepeomeTpiio 10 https://m.edso0.ru/1c209e37
[IpsiMbIe ¥ IIIOCKOCTH B MPOCTPAHCTBE. bubamnoreka LHIOK
2 . 12 1
[TapamiensHOCTB NPAMBIX U IUIOCKOCTEN https://m.edso0.ru/1c209e37
3 [IeprieHIUKYISIPHOCTD NIPSAMBIX U 12 bubnmnoreka LIOK
IJIOCKOCTEN https://m.edsoo.ru/1c209e37
bu6nunoreka [JOK
4 1 1
Vsl MexAy IPSIMBIMU U TUIOCKOCTSIMHU 0 https://m.eds00.ru/1c209e37
bu6mmoreka [IOK
> Mrororpaitici 1 . https://m.edsoo.ru/1c209e37
bubnunoreka [JOK
n 1
6 OOBEMEI MHOrOrpaHHHKOR o https://m.edso0.ru/1c209e37
7 [ToBTOpEHME: CEUCHMSI, PACCTOSIHUS U YIJIbI 4 1 bubmorexa [TOK
pete: P 7 https://m.eds00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO
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11 KIIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumenoBaHue pa3jesioB U TeM ungposbIie
Ne ni/m P Konrpoabnbie | IlpakTnyeckue (nupp )
NporpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
bubmoreka [JOK
! Tena ppaueris 12 https://m.edso0.ru/1c209e37
N bubnuoreka [JOK
2 OObEmbr Ten > 1 https://m.edsoo.ru/1c209e37
but6mmoreka [JOK
3 BekTopsl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1 https://m.edsoo.ru/1c209e37
4 [ToBTOpenue, 06001IEeHNE, 7 1 bubnuoreka [IOK
cucTreMaTu3anus 3HaHu’ https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 34 3 0
[MPOT'PAMME
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IHOYPOYHOE IIVTAHUPOBAHHUE

CeueHus MHOT'OI'PaHHUKOB

10 KJIACC
KosamnyecTBo yacoB DJIeKTPOHHbBIE
Ne Hara undposbie
Tema ypoka Kontpoabubie | IIpakTuueckue
n/n Bcero u3ydeHusi | oOpa3oBaTejbHbIE
padoTshI padoThI
pecypcsl
OCHOBHbBIE TIOHSITUSI CTEPEOMETPHH:
TOYKa, IPsSIMasi, INIOCKOCTb,
npocrpaHcTBo. [IpaBuna
1 M300paKeHHs HA PUCYHKAX: 1 bubmorexa [JOK
P pueyH o https://m.edsoo.ru/aecc77cd
M300paKeHUS TUIOCKOCTEH,
napasuieIbHbIX NPSAMBIX (OTPE3KOB),
CepelMHBbI OTpe3Ka
[TousTus: nepecexaronmecs
2 IUTOCKOCTH 1fe €CEKaroIInecs 1 bubmorexa LOK
> T°P https://m.edsoo.ru/2d8a9c99
npsiMasi M IMJI0CKOCTh
[TonsTHA: nepecekaromuecs
3 TUTOCKOCTH, MEePeCeKaroInecs 1 bubmmorera [IOK
- 11ep https://m.edsoo0.ru/db685e73
npsiMast ¥ TIOCKOCTh
3HAKOMCTBO C MHOTOTpaHHUKaMH,

4 M300pakKeHHE MHOTOTPAaHHUKOB Ha 1 bubamnoreka [HOK
PHUCYHKAaX, Ha POEKIIMOHHBIX https://m.edsoo.ru/a63959ed
yepTexax
HavanbHbie cBeneHus o Kyoe u

R bubmuoreka [JOK

5 nupamMuze, UxX pa3BEPTKA U MOJCIIH. 1

https://m.edsoo.ru/b30dff38

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

rOCYAAPCTBEHHOE BHO)KETHOE OBLLLEEOBPA3OBATEJIbHOE
YYPEXXAEHWUE TMMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA
CAHKT-NMETEPBYPIA UMEHU F’EPOSA COBETCKOIO COHO3A I.A1.
KOCTbBIJIEBA, CtoroBa EneHa AHaTonbeBHa, npekTop
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HauanbHble cBefieHus o Ky0e u

6 nMpamuie, X pa3BEPTKU U MOJEIH. 1 bubamorexa LIOK

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

CeueHust MHOrOrpaHHUKOB
[TonsiTne 06 akcMOMaTUYECKOM

7 IIOCTPOEHUHU CTEPEOMETPUU: 1 bubmuoreka [IOK
AKCHUOMBI CTEPEOMETPUH U https://m.edsoo.ru/0cc5cafe
CIIEJICTBUS U3 HUX
[TonsiTne 06 akCMOMaTHYECKOM

3 IIOCTPOEHUHU CTEPEOMETPUN: 1 bubamnoreka [HOK
AKCHOMBI CTEPEOMETPUH U https://m.eds00.ru/239c8cb4
CIIEJICTBUS U3 HUX
[TonsiTre 06 akcHOMaTHYECKOM

9 MTOCTPOCHUU CTEPEOMETPHUH: 1 bubmuoreka [JOK
aKCHOMBI CTEPEOMETPUH U https://m.eds00.ru/65c6b106
CIIEJICTBUS U3 HUX
[TonsiTre 06 akcHOMaTHYECKOM

10 MMOCTPOCHUHU CTEPEOMETPHUH: 1 bubmuotexa [{OK
AKCHUOMBI CTEPEOMETPUH U https://m.edso0.ru/258fc245
CIIEJICTBUS U3 HUX
B3aumHoe pacrnonoxenue npsiMbix B

1 IIPOCTPAHCTBE: MepeCeKaroIIuecs, 1 bubnuoreka LIOK
MapaJIENbHBIE U CKPEIIMBAIOLINECS https://m.edso0.ru/1a2520f6
npsIMbIe
[TapannensHOCTb PAMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE:

12 napaJujiebHbIE NPSMBIE B 1 bubmmorexa LIOK

https://m.edso0.ru/93ad36b3

IIPOCTPAHCTBE; NapaJUIEIbHOCTh
TPEX MPSIMBIX
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[TapannensHOCTh TPSIMBIX U
13 IUIOCKOCTEN B MIPOCTPAHCTBE: 1 bubnmnoreka [HOK
[TapamienpHOCT NPSIMOU U https://m.edsoo.ru/ee1d19b9
IIJIOCKOCTH
14 VYribl ¢ coHarpaBIeHHBIMU 1 bubnmoreka [HOK
CTOpOHAMU https://m.edso0.ru/9f4071b9
15 VYron mexay npsiMbIMU B 1 bubnmnoreka [HOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron Mexay nNpsMbIMHU B 1 bubnmnoreka [HOK
IIPOCTPAHCTBE https://m.eds00.ru/2935a9a0
17 [TapamienpsHOCTB IIOCKOCTEN 1 bubamnoreka LIOK
[apajiebHbIe IIIOCKOCTH https://m.edso0.ru/2e18f255
CaoiicTBa napamienbHbIX bubnmnoreka [HOK
18 . 1
IUIOCKOCTEN https://m.edso0.ru/e504d656
[Ipocreiimure mpocTpaHCTBEHHBIE
19 (burypsl Ha MIOCKOCTHU: TETPAd] 1 brbamorexa LIOK
P + TETPAD, https://m.edsoo.ru/4a28dc02
KyO, mapasuienenumnesn
. bubnuoreka [JOK
20 Hoctpoerie ceuerit ! https://m.edsoo0.ru/1d434dof
bu6munoreka [JOK
21 II 7 1
OCTPOCHHUE cetetuH https://m.edsoo.ru/ec26fe5d
KonTponbhas pabora no reme
29 "IIpsMble U MIIOCKOCTHU B 1 1 bubmmoreka [IOK
npoctpancTie. [lapanienbHOCTh https://m.edso0.ru/9a0a9e56
MPSIMBIX U MJIOCKOCTEH"
[TepnieHAUKYASIPHOCTD PAMON 1
23 HJI(};)CKO(fFI/I'}l]Ie pHeH UK ?1;1 HBIC 1 bubmorexa LIOK
- HEPHCHIIKY AP https://m.edsoo.ru/b19f6a5d
NpsiMbIE B IPOCTPAHCTBE

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

rOCYAAPCTBEHHOE BHO)KETHOE OBLLLEEOBPA3OBATEJIbHOE 01.09.25 09:46 (MSK)
YYPEXXAEHWUE TMMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA

CAHKT-NMETEPBYPIA UMEHU F’EPOSA COBETCKOIO COHO3A I.A1.

KOCTbBIJIEBA, CtoroBa EneHa AHaTonbeBHa, npekTop

CepTudukat 1694D4352E31D15D68F90ED1FEBEOFDC



https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d

24 [Ipsimble napasuienbHbIE U 1 bubmuoreka LIOK
MEePIEHANKYIISIPHBIE K INTIOCKOCTH https://m.edsoo.ru/0ac11c95

o5 [Ipsimbie mapannenbHble U 1 bubnmnoreka [JOK
MEPIEHANKYIISIPHBIE K TNTIOCKOCTH https://m.edso0.ru/ba545966

26 [Ipn3Hak nepneHauKyIIpHOCTH 1 bubnuoreka IIOK
IIPSIMOU U INTIOCKOCTH https://m.edso0.ru/f85bfc46

97 [Ipu3Hak nepnesuKyJIspHOCTH 1 bubnmnoreka L{IOK
IIPSIMOM U INIOCKOCTHU https://m.eds00.ru/79165d15

28 Teopema o npsmoit 1 bubmuoreka [IOK
MEePIECHINKYJISIPHON MIIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o npsimoit 1 bubnmnoreka [HOK
MEPIEHANKYIISIPHON TIIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o mpsimoi 1 bubnmnoreka [HOK
NEPIEHANKYIIAPHON TUIOCKOCTH https://m.edso0.ru/7d18834b
[lepneniuKynsp 1 HAKIIOHHBIE:

31 paccTosTHUE OT TOYKH J10 INIOCKOCTH, 1 bubmuoreka LIOK
paccTosHUE OT MPSIMOM 10 https://m.edso0.ru/33c477d3
IJIOCKOCTH
[lepnenuKkynsp 1 HaKJIOHHBIE:

39 paccTOsTHUE OT TOYKH JI0 TIIOCKOCTH, 1 bubnmoreka [HOK
paccTosiHUE OT MPAMOM 10 https://m.edsoo.ru/66fefadd
MIJIOCKOCTH
[lepnennukynsp 1 HAKJIOHHBIE:

33 paccTosHUE OT TOYKH A0 IUIOCKOCTH, 1 bubnuoreka [JOK
PacCTOSHUE OT MPAMOU 10 https://m.edsoo.ru/a5b7b8e3
IJIOCKOCTH

34 [TepnienauKymsip ¥ HAKJIOHHBIE: 1 bubnmnoreka [HOK
paccTtositHUe OT TOYKU 10 INIOCKOCTH, https://m.edsoo.ru/dbee22bc
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paccTostHue OT MPSIMOM 10
TJIOCKOCTH
35 VYTIIBI B IPOCTPAHCTBE: YTOI MEKIY 1 bubnuoreka [IOK
MIPSIMOM U TNIOCKOCTBIO https://m.edso0.ru/6b61b2b4
36 JIByrpaHHBbIi1 yro, JUHEHHBIN Yrom 1 bubnuoreka IIOK
JBYTPAHHOI'O yria https://m.edsoo.ru/5faOb3ce
37 JIByrpaHHbIil yroi, JUHEHHBINA Yo 1 bubmuoreka [JOK
JABYIPAHHOI'O yIJia https://m.edsoo.ru/c7c777ed
[lepnieHIUKYISIPHOCTD MJIOCKOCTEH
38 1} I/FI)BHaIf[ neyneg HKYJISIPHOCTH 1 bubmorexa [OK
p p f[ yp https://m.edsoo.ru/ec3e2da3
JIBYX TIJTIOCKOCTEH
IleprieHAUMKYIAPHOCTD IIOCKOCTEH
39 I IE?»HaKI[ neyneg HUKYJIIPHOCTH 1 bubmmorexa [IOK
P P f[ yip https://m.edsoo.ru/ed9e2a8e
JIBYX TUIOCKOCTEMH
[lepneHaUKyIIpHOCTD MIOCKOCTEH:
40 MPHU3HAK NEePIECHINKYIITPHOCTH 1 bubmmorexa [OK
p p . yp https://m.edsoo.ru/ba75dc57
JIBYX TIJIOCKOCTEH
41 Teopema o Tpéx mepreHIUKyIsApax 1 bubmorexa [TOK
p P PHCHAHIYILP https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX MepIeHIUKYIApax 1 bubmorexa [JOK
p P PHCHARIYIVP https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx mepreHIUKYIsIpax 1 bubmorexa [JOK
P P PHCHIHKYIAP https://m.edso00.ru/9f246736
KonTponbnas pabota mo Temam
m "TleprieHANKYISIPHOCTD MPAMBIX U 1 1 bubnmnoreka [HOK
iockocte" u "Yriabl Mexay https://m.edsoo.ru/5h971ef3
MPSIMBIMH U TUIOCKOCTAMHU"
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[ToHATHE MHOTOTPaHHUKA,

OCHOBHBIE JIEMEHTHI Eu OK
MHOTOTPaHHHKa, BHITYIGIRIC 1 1 htI;Ipsj:I/I;I r?::écs?)]()_.[ru/2d246873
HEBBIYKJIbIE MHOT'OIPaHHUKH;

pa3BEPTKa MHOTOIrPaHHUKA

[Ipu3sma: n-yronapHas npu3Ma; rpaHu

Y OCHOBAaHUS IIPU3MBI; IpsiMas U 1 bubnuoreka IIOK
HAKJIOHHAs IPU3MBI; OOKOBast U https://m.edsoo.ru/b4ad63ad
IIOJTHAsl HOBEPXHOCTh MPU3MBI

[Tapannenenunen, npsIMOYrOJIbHBIN 1 bubmuoreka [IOK
napajuiesienuIie]l U €ro CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuzaa: n-yroapHas nupaMuia,

I'paHd U OCHOBAHUE THUPAMHU/IBI;

OOKOBast 1 TIOJIHAsl TIOBEPXHOCTh 1 ]I?t?[?sj:];:’l.T:cIi(si)]c;.[roulllfb 1cd0as
MUPAMUbI; IPaBUIIbHAS U

yceu€HHas nmupamuaa

[IpaBuIbHBIE MHOTOTPaHHUKH:

MOHSATHE MTPABHIBLHOTO

MHOI'OI'paHHUKA; IPaBUJIbHAS 1 bubnuoreka [IOK
IIPU3Ma U NPaBUJIbHAS TUPAMHUIA; https://m.eds00.ru/074c8865
MpaBUIIbHAS TPEYTOJIbHAS MTUPAMHUIA

U NIPaBWIBHBINA TETpadap; KyO

[IpencraBnenue o NpaBUIbHBIX Bu6morexa I[OK
MHOTOTPAHHHKAX: OKTAIP, ! https://m.edsoo.ru/a0fdd5bf
JOJEKa’Ap U UKOCABP.

CumMmeTpust B IPOCTPAHCTBE:

CUMMETpPUS OTHOCUTEIBHO TOUKH, 1 bubmuoreka LIOK
MPSMOH, TIIOCKOCTH. DJIEMEHTBI https://m.edsoo.ru/b9e777d9
CUMMETpHH B TIpAMIJAX, [IOKYMEHT AOARUCAH SNEKTPOHHOIA AOAMUCHIO
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apajiiejicnmIcaax, npaBUJIbHbIX

MHOT'OI'PaHHHKaX
Brruucnenue 351eMeHTOB
52 MHOT'OT'paHHUKOB: pEOpa 1 bubmiorexa HOK
P + Popd, https://m.edsoo.ru/6cdbecef
JMaroHalu, YTkl
[Tnomaas 60KOBOM MOBEPXHOCTH U
TIOJTHOW IMOBEPXHOCTH TTPSAMOU
53 MIPU3MBI rmop ab OCHOI:;aHI/IfI 1 bubmaorexa LOK
P > TUIOTHAE ’ https://m.eds00.ru/37d84157
TeopeMa 0 OOKOBOW OBEPXHOCTH
IIPSIMOU ITPU3MBI
[Tnomane 60KOBOI TOBEPXHOCTH H
MMOBEPXHOCTHU MPABUIBLHON
54 MMUPaMHJIBI, TEOpPEMa O TUIOIA N 1 bubmorexa HOK
P . P mam https://m.eds00.ru/5603e30b
OOKOBOI1 MOBEPXHOCTH YCEUEHHOM
MTUPAMUTBI
55 KonTtponbhas pabora 1o reme 1 1 bubnmnoreka [HOK
"MHororpaHHuKu" https://m.edso0.ru/a95f5c04
N bubnuorexa [JOK
> Honsie 06 0GbEme 1 https://m.edsoo.ru/7ad0020b
N bu6moreka [JOK
> OObEM mHpaMi el ! https://m.eds00.ru/235171b3
N bu6mmoreka [{JOK
>8 OOBEM mHpav L 1 https://m.edsoo.ru/fA7dfefd
N bu6mmoreka [JOK
1
>9 OOBEM MpaitI https://m.edso0.ru/79¢10312
N bu6munoreka [JOK
60 1
O0bEM nipaMi https://m.edsoo.ru/2faadc3f
61 O0BEM TTPU3MBI 1 Bubmiorexa OK

[JOKYM

HT NOANWUCAH 3

NEKTPOHHOW MOAMNCHIO

https://m.edso0.ru/79853608
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N bu6moreka [JOK
62 OOBEM mpu3MEL ! https://m.edso0.ru/1e053890
N bubnuorexa [JOK
63 OOBEM mpH3MEI ! https://m.edso0o.ru/482d3f51
64 KontponbHas pabora no reme 1 1 bubmmoreka [IOK
"OOBbEMBI MHOTOI'PaHHUKOB" https://m.edso0.ru/28a6573c
[ToBTOpenue, 06001IIECHIE
65 CHCTEeMaTH3alys 3HAHWH. 1 bubnuorexa [JOK
[TocTtpoenue ceuenunii B https://m.edsoo.ru/098bedad
MHOTOTPaHHHUKE
[ToBTOpenue, 06o01IeHNE
cucTeMaTu3anus 3HaHuH.
Brruuncienue paccTosTHUM: MEXK,
66 JIBYMSI TO‘{KaNII)I/I, OT TOYKH 10 v 1 bubmmorexa [OK
. https://m.edsoo.ru/f7792ba9
MPSIMO#, OT TOYKH 10 TUIOCKOCTH,
MEX]Ty CKPEIHBAOIIMHUCS
MPSMBIMU
Bbu6nuorexa [JOK
67 HroroBast KOHTposbHAs paboTa 1 1 https://m.eds00.ru/b9146bc0
[ToBTOpenue, 0600IICHNE
chcTeMaTHu3alys 3HaHUH.
BrruucieHue yriioB: Mex
68 CerI_HI/IBaIOHIZIrMI/ICﬂ npm\i};MH, 1 bubmorexa LOK
. https://m.edso0.ru/56765e8hb
MEXTy MPSMOU U TIIIOCKOCTBIO,
JBYTPAHHBIX YTJIOB, YTIIOB MEXIY
TTOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68 5 0
I[TPOIT'PAMME

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

rOCYAAPCTBEHHOE BHO)KETHOE OBLLLEEOBPA3OBATEJIbHOE 01.09.25 09:46 (MSK) Ceptudukat 1694D4352E31D15D68F90ED1FEBEOFDC
YYPEXXAEHWUE TMMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA

CAHKT-NMETEPBYPIA UMEHU F’EPOSA COBETCKOIO COHO3A I.A1.

KOCTbBIJIEBA, CtoroBa EneHa AHaTonbeBHa, npekTop



https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne Jlara nudposbie
Tema ypoka Kontpoasubie | IlpakTuueckue p
n/n Bcero u3ydyeHusi | oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
Cdepa u map: ueHtp, paauyc,
1 MaMeTp; MIOMAab ITOBEPXHOCTH 1 bubmorexa [TOK
P> p https://m.edsoo.ru/0341bc2b
cdepbl
B3aumnoe pacrionoxenue cheps

9 M IJIOCKOCTH; KacaTelbHast 1 bub6nunoreka [JOK
IIJIOCKOCTh K cdepe; TUIOoNIab https://m.edsoo.ru/bed12a43
cepsl

3 N3obpakenue cdepsl, mapa Ha 1 bu6mmoreka [{OK
mockoct. CeyeHus 1mapa https://m.edsoo.ru/bcl5f712
Hunuuapuyeckas HOBEPXHOCTD,

4 o0pa3ymolre UIHHIPHIECKOH 1 bu6munoreka [JOK
MMOBEPXHOCTH, OCh https://m.edso00.ru/6054b8cl
UMAITMHIPUYECKON MTOBEPXHOCTH
[unuaap: ocHOBaHUS U OOKOBas

5 MTOBEPXHOCTh, 00pa3yroias u ocCk; 1 bubnmnoreka [JOK
IO b OOKOBOM U ITOJTHOM https://m.eds00.ru/188f6216
MMOBEPXHOCTHU
N300paxenne nuauHapa Ha
IJIOCKOCTH. Pa3BépTka nmimHApa.

5 Ceuenus nuivHpa (IIOCKOCTHIO, 1 bubnmnoreka [HOK

MapajyieIbHON UiIn
MEPIEHIUKYIISIPHON OCU

https://m.edsoo.ru/016e25¢b

UAJTUHIPA) 1OKY

EHT NOANWUCAH 3
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Konunueckasi moBepxHOCTb,

7 oOpa3zyromre KOHUYeCKOn 1 bubnmnoreka [HOK
ITOBEPXHOCTH, OCh Y BEPIINHA https://m.edso0.ru/c94ba09b
KOHUYECKOW MOBEPXHOCTHU
Konyc: ocHOBaHME 1 BEpIIIMHA,

8 o6p23;y}oma;1 H OChb; nn(f)mazu’ 1 bubmiorexa LIOK

. . https://m.edso0.ru/897dd3b2
OOKOBOI 1 MOJTHOM MOBEPXHOCTU
VYceu€Hnsiii KoHyC: 00pa3 ve u
9 BBICOTA; OCHOBaIZH;I " goxz?a[: 1 bubmorexa [JOK
’ https://m.edso0.ru/1468bab3
MOBEPXHOCTh
N306paxenne koHyca Ha
mrockocth. Pa3BépTka KoHyca.

10 Ceuenus konyca (TJIOCKOCTBIO, 1 bubmuorexa [JOK
[apajulIeJIbHOM OCHOBAHHUIO, U https://m.edsoo.ru/Obdelbe8
IJIOCKOCTBIO, MPOX Ol uepe3
BEpIINHY)

1 KoMOuHanmst Ten BparieHus u 1 bubmuotexa [{OK
MHOI'OI'PaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, ONMCAHHBIN

12 okoJo ctepsl; chepa, BMCaHHAsS B 1 bubnmnoreka [HOK
MHOT'OI'PaHHUK WJIH B TEJIO https://m.eds00.ru/0b136158
BpAIICHUS

13 [Tonstue 06 00bEMe. OCHOBHBIC 1 bu6mmoreka [JOK
CBOMCTBa 0OBEMOB Tel https://m.edso0.ru/26a03fb7

N bubmuoreka [JOK

14 OObEM ummiizLpa, KoHyca 1 https://m.eds00.ru/5513d87b
N bu6mmoreka [{JOK

15 OObEM wiapa 1 nIOWALE Chepe! 1 https://m.edsoo.ru/d189bde2
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[TomoOHbIe Tea B MPOCTPAHCTBE.
CooTHOUIEHUS] MEXY TUIONIAIIMU bubnmnoreka [HOK
16 y - 1
MMOBEPXHOCTEH, 00BEMaMu https://m.edsoo.ru/810cfleb
IMOJTOOHBIX TEN
KourponsHas pabora mo teMmam
17 "Tenf Bpa GHI:IH" u "O0BeMBbl 1 1 bubmiorexa LIOK
" patt https://m.edsoo.ru/4a33a8ab
Tel
BexTop Ha MI0CKOCTH U B bubnuoreka IIOK
18 1
MIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
bu6mmoreka [IOK
19 C 1
JIOCHHE 1 BRITHTAHHE BEKTOPOB https://m.edso0.ru/23f4f089
bubmuoreka [JOK
20 1
Y MHOXKCHHE BEKTOA Ha 4HCII0 https://m.edsoo.ru/dee379eb
Pasnoxenue Bekropa 1o Tpém
21 HEKOMIUJIaHAPHBIM BEKTOPaAM 1 Bubmorexa ITOK
P paM. https://m.edsoo.ru/a28fd74e
[IpaBuno mapannenenunena
Pertenne 3aga4, CBI3aHHBIX C
22 MNPUMEHEHUEM IPABUII IEHCTBHI C 1 bubmmorexa OK
P p https://m.edso0.ru/5a827900
BEKTOpaMU
KoopanHaTHO-BEKTOPHBII METO
23 o Hp elICHUH reOMef NYECKUX 1 bubmmorexa [OK
pup p https://m.edsoo.ru/d3alfe30
3amay
[IpsimoyronpHas cuctema
KOOPJUHAT B IIPOCTPAHCTBE.
24 Koop WHATHI BI:)KTZpa 1 Brbmaorexa ITOK
P . pa- https://m.edsoo.ru/48db7058
[Ipocreiimue 3a1auu B
KOOpIMHATAX
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Yrom Mexay BEKTOpaMHu.

25 CkasipHOE IPOM3BEICHUE 1 bubmorexa [TOK

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

BEKTOPOB
Brrunciienue yrioB Mexay bu6mmoreka [{OK

26 1
HPAMBIMU U IIJIOCKOCTAMU https://m.edsoo.ru/8efbe78e
KontponbHas pabora o reme

27 "BekTopbl 1 KOOpAMHATHI B 1 1 bubmorexa [JOK

P " P https://m.edsoo.ru/77c22fc5

MIPOCTPAHCTBE
[ToBTOpEHmE, 0600IICHIE 1

28 CUCTEMAaTU3aLUs 3HAHUM. 1 bubmuoreka [JOK
OcHoBHBIE QUTYPBI, (AKTBHI, https://m.edsoo0.ru/1780ba5d
TEOpEeMBbI Kypca TUTAaHUMETPUH
[ToBTOpEHME, 0000IICHNE 1

29 CHUCTEMAaTHU3aLUs 3HAHUM. 1 bubnuorexa [JOK
OcHoBHbIE QUTYPHI, (HAKTHI, https://m.eds00.ru/078cd184
TEOpEeMbI Kypca IUIAaHUMETPUH
[ToBTOpenue, 0600IICHNE U
cucTeMaTU3alusd 3HaHu. 3agadu bu6mmoreka [JOK

30 1
IUIAHUMETPUUA U METOIBI UX https://m.edsoo.ru/7491efe0
penieHus
[ToBTOpenue, 0000IIEeHUE U
cHCTeMaTH3alys 3HaHui. 3a7auu bubmoteka [[OK

31 1
IJTAHUMETPUU U METOJBI X https://m.edsoo.ru/4dffda97
pelieHus
[ToBTOpenwue, 0600IICHNE U
CHUCTEeMAaTHU3allus 3HAHUM. bubmuoreka [[OK

32 1
OcHoBHBIE QUTYPHI, (HAKTHI, https://m.edsoo.ru/74b2ad91
TEOPEMBI Kypca CTepeOMEeTPUH
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33 HToroBast KOHTpOJIbHAS paboTa 1 1 ]r?tlfr?sﬂll;l rz?:;szg :3;:024dfc2
34 [ToBTOpEHme, 0000IICHNE 1 1 bu6mmoreka [JOK
CHCTeMaTH3allHs 3HaHUH https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

[TPOI'PAMME
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IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOU ITPOI'PAMMOBI

10 KIJACC
Kon .
IIpoBepsiemble nmpeaMeTHBIE pe3yJIbTAThl 0CBOCHHUSI OCHOBHOI
NpOBePsIeMOro .
o0pa3oBaTe/IbHOM NPOrpaMMbl CpeIHero o01ero 00pa3oBaHus
pe3yJjbTaTa
7 I'eomerpus
7.1 OnepupoBath NOHATUSIMU: TOUKA, IIPsIMAsi, IIIOCKOCTh
29 [TpuMeHATh aKCHOMBI CTEPEOMETPUH U CIIEJICTBHS U3 HUX MIPU PELICHUN
' reOMETPUUYECKUX 3a1a4
-3 OnepupoBaTh MOHATUAMU: NAPAVIENBHOCTh U MNEPHEHIUKYIAPHOCTh
' MPSIMBIX U IIJIOCKOCTEMN
. KnaccugunupoBats B3aMMHOE PACIONOKEHHUE MPSIMBIX U INIOCKOCTEN B
' IIPOCTPAHCTBE
OnepupoBaTh NOHATUSMU: IBYTPAHHBIN YTroJl, TPaHu IBYTPAaHHOIO yIJia,
7.5 peOpo BYrpaHHOro yrjia, JHMHEHHBIH Yrol JBYIpPaHHOIO Yria,
rpagycHasl Mepa ABYTpaHHOIO yria
OmnepupoBath MOHATUSAMH: MHOI'OI'PaHHUK, BBIIYKJIBIH U HEBBITYKJIbIH
7.6 MHOT'OTpaHHUK, 3JIEMEHTHI MHOI'OTpaHHMKa, IPaBUJIbHBIH
MHOT'OTpaHHHK
24 PacriozHaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (MMpamuja, npu3ma,
' IPSIMOYTOJIbHBIN Mapaiesienunes, Kyo)
KnaccupunupoBate MHOTOTpaHHUKH, BbIOMpas OCHOBaHMS — JAJs
28 KjJaccuuKauy  (BBIMYKJIbIE M HEBBIIYKJIbIE  MHOTOTPaHHUKH,
' [IpaBWIbHBIE MHOTOIPAaHHUKH, TMPSIMbIE U HAKJIOHHBIE IPU3MBI,
napajuieIeTUIIe b))
29 OnepupoBaTh  MOHATHUSAMHU:  CEKyllas  IUIOCKOCTb,  CEUEHUE
' MHOT'OTPaHHHKOB
- 10 OOBSACHATH MPUHLHUIBI TMOCTPOCHUS CEUYEHHUH MHOrOrPaHHUKOB,
' UCIIOJIb3YSl METOJ] CIIE0B
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CrpouTh ce4eHHUs MHOTOIPAaHHHUKOB METOJIOM CJIEJIOB, BBIIOJIHATH
7.11 (BBIHOCHBIE) IUIOCKHE YEPTEeXKH U3 PUCYHKOB IPOCTHIX OOBEMHBIX

¢buryp: Bua cBepxy, cOOKy, CHU3Y

Pemiats 3alau¥ Ha HaXO0XXJICHUC T'COMCTPUICCKHU X BCJIMYUH 10 06pa3uaM
HJIN aJITOpUTMaM, NPUMCHSAA H3BCCTHBIC aHAJIMTUYCCKUEC MCETOJbI ITPH
7.12 pPEIICHUKX CTAaHAAPTHBIX MATCMAaTHYCCKUX 3aJad Ha BbIYHUCICHUC
paCCTOHHI/Iﬁ MCXKAY ABYMA TOYKaMU, OT TOYKH JO HpﬂMOﬁ, OT TOYKH OO

IJIOCKOCTHU, MCKAY CKPCIINBAOIMIUMUCS NPAMBIMU

PemraTs 3a/la9 Ha HAXO0XKIACHUC I'COMCTPUICCKUX BCJINYHH I10 06pa3uaM
WX aJITOpUTMaM, NPUMCHAA H3BCCTHBIC AHAJIUTUYCCKUEC MCTOIbI IPHU
7.13 PCIICHUN CTAHAAPTHBIX MATCMATUYCCKUX 3a/la4 Ha BBIYMUCIICHUC YIJIOB
MCKAY CKpCUHIMBAOIIUMUCA MIPAMBIMU, MCXKIY HpSIMOfI " IJIOCKOCTBIO,

MCKAY IMIOCKOCTAMU, IBYTI'PAHHBIX YIJIOB

Bemauciars 00BEMBI U IJIomaau HOBCpXHOCTef/'I MHOT'Or'paHHUKOB
- 12 (mpu3ma, TwWpamMuaa) ¢ OpuUMEHEeHHeM  (HOpMyJd,  BBIUMCIATH
COOTHOIICHHS MEX/Ty TUIOMIAISIMU TOBEPXHOCTEH, 00bEMaMH TTOJOOHBIX

MHOT'OI'PaHHUKOB

715 OHepI/IpOBaTI) MOHATHAMU: CUMMCTPHA B IIPOCTPAHCTBC, HCHTP, OCb U
IJIOCKOCTh CUMMETPHUH, LICHTP, OCh U IJIOCKOCThL CHUMMETPUHN (I)I/II‘ypBI

W3Bnekath, npeoOpa3oBbIBATE U HMHTEPIPETUPOBATh HH(OPMALUIO O
7.16 IPOCTPAHCTBEHHBIX T'€OMETPUYECKHX (DUrypax, MpeACTaBIECHHYIO Ha

4epTeKax U pUCYyHKax

HpI/IMeHHTB IrCOMCTPUICCKHEC (I)aKTLI JJIA pCHICHHA CTCPCOMCTPHUUCCKUX
7.17 3a4a4, OpcArojararonmmx HECKOJIIbKO MIaroB pCHICHHA, CCIIM YCIOBUA

MIPUMEHEHHUS 3a/1aHbl B IBHOU (popme

IIpuMeHATH mpoCTEHINNE NPOrpaMMHBIE CPEACTBA U BJIEKTPOHHO-
7.18 KOMMYHUKAIIUOHHBIE CHUCTEMBl IIPH PELICHUH CTEPEOMETPUUECKUX

3a1a4

219 IIpuBOAUTHE IPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJE U
KU3HM, pACIIO3HABATH NIPOSIBJICHUE 3aKOHOB F'€OMETPHUH B UCKYCCTBE

[IpumeHsTh TONyYeHHBIE 3HAHUS Ha TMPAKTUKE: AaHAIU3UPOBATH
PCAILHBIC CUTyAllUW W MPUMCHATH HM3YYCHHBIC IMOHATHUA B MPOLCCCE
7.20 MOMCKa PEeIIeHUsT MaTeMaTH4ecKh CHOPMYIUPOBAHHON MPOOIEMBI,

MOZACIIMPOBATDH PCAJIbHBIC CUTYAllUN HA A3bIKE '€COMCTPHUU, UCCIICIOBATH

HOCTPOCHHbBIE MOASTH C HCHOIL30BAHUEM FreOMEeTPHUYESCKUX HOHITHH U
l_l\]\/llllul\l WVIUAWITYT U nivitoipovDanrivivi 1 \IULVA\ILPKA TUOUVINTYIZYN 11017200 rviyl Y1
[IOKYMEHT-ROARMEAH-SAEKTPOHHOM-ROARMEDLIO
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TCOPCM, alrapara anre6pm, peliaTh MPAKTUYCCKUC 3alauu, CBA3AHHBIC

C HaAXO0XJICHUCM I'COMCTPUUCCKUX BCIIMYNH

11 KJIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3YJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBePsIEMOro .
00pa30BaTe/IbHOI MPOrPaAMMBbI CpeIHero 001ero 00pa3oBaHus
pe3yJbTaTa
6 I'eomerpus
OnepupoBatb MOHSTUSMU: UWIMHAPUYECKas MIOBEPXHOCTH,
6.1 o0pa3ymolye UUINHAPUIECKONH MOBEPXHOCTH, LMUIUHAP, KOHUYECKAs
' MOBEPXHOCTh, O00pa3yloIlle KOHUYECKOW IOBEPXHOCTH, KOHYC,
cepuueckas mOBEpPXHOCTh
6.2 PacnioznaBaTh Tena BpauieHus (LUIMHAP, KOHYC, chepa u map)
6.3 OOBACHATDH CITOCOOBI MOTYYCHHSI TEJT BPAIICHUS
6.4 KnaccudunupoBaTs B3aMMHOE pacoioKeHUe cephl U MITOCKOCTH
OnepupoBaTh MOHATHSMHU: IIAPOBOM CEIMEHT, OCHOBAaHHUE CErMEHTa,
6.5 BBICOTA CErMEHTA, LIAPOBOW CJI0M, OCHOBAHUE LIAPOBOIO CJI0s, BHICOTA
[IapOBOTO CJI0s, IAPOBOW CEKTOP
6.6 Beruncnsate 00bEMBI W TUIOMIATU TOBEPXHOCTEH TEN BpalleHUs,
' TE€OMETPHUECKUX TeJl C MPUMEHEHHEM (HOopMYyIT
OnepupoBaTh MOHSATHUSMH: MHOI'OIPAaHHHMK, BIHMCaHHBIA B chepy H
6.7 OIMCAHHBIM OKONIO cdepsrl, chepa, BIUCAHHAS B MHOTOTPAHHUK HIIH
TEJIO BPAICHUS
6.8 BBIUMCIIATE COOTHOIICHUST MEXAY IUIOMAISIMUA TIOBEPXHOCTEH H
' 00BEMaMu MOAOOHBIX TET
. N300paxkaTh nzyyaemble (GUTYpbl OT pyKH U C IPUMEHEHUEM MPOCTHIX
' YepTEKHBIX MHCTPYMEHTOB
BbInonHATE (BBIHOCHBIE) IJIOCKHE YEPTEXU M3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (QUTYp: BUI CBEpXY, COOKY, CHH3Y; CTPOUTH CCUCHUS Tell
BpAaICHHS
W3BnekaTh, MHTEPIPETUPOBATh U NPEOOPa3OBHIBATH WH(GOPMALUIO O
6.11 MIPOCTPAHCTBEHHBIX TI'€OMETPUYECKUX (UTYpax, MPEACTAaBICHHYIO Ha
YyepTekax U pUCyHKax
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HpI/IMeHHTB reoOMCTPUUICCKHUC (I)aKTBI I peICHUA CTCPCOMETPUUCCKUX
6.12 3aaa4, NpcArnojararomux HCCKOJIbKO MIAroB PCHICHUSA, CCJIIM YCIIOBHA

INPpHUMCHCHUS 3a/IaHbI B SIBHOM (bopMe

6.13 OnepupoBath MOHITHEM: BEKTOP B IPOCTPAHCTBE

BbINONHATE JEMCTBUS CIIOXKEHHS BEKTOPOB, BHIYMTAHHUS BEKTOPOB U
6.14 YMHOXXEHHUSI BEKTOpa Ha YUCIIO, OOBACHATH, KAKUMH CBOMCTBAMU OHH

001a1ar0T

6.15 HpI/IMCHHTB IIpaBHJIO IIapaJlICICIIUIICAA ITPHU CIIOKEHHUHU BEKTOP OB

OnepupoBarh MOHATHSAMH: JEKapTOBBl KOOPAMHATBHI B MPOCTPAHCTBE,
6.16 BEKTOp, MOZYJIb BEKTOpA, PaBEHCTBO BEKTOPOB, KOOPAMUHATBHI BEKTOPA,
Yyrol MeXIy BEKTOpaMH, CKaJspHOE IIPOU3BEJCHUE BEKTOPOB,

KOJUIMHCAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPLL

Haxoautb cymmMy BEKTOPOB M MPOHM3BEICHHE BEKTOpa HA YUCIO, YTOJ
6.17 MEX/y BEKTOpaMH, CKaJIIPHOE MPOU3BEACHUE, PACKIIAbIBATH BEKTOP

10 IBYM HEKOJUIMHEAPHBIM BEKTOpPaM

6.18 3aj1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKAPTOBON CHCTEME KOOPIMHAT

6.19 PemraTe HpOCTCﬁIHHC TCOMCTPUYUCCKUE 3ala4Yd Ha IPUMCHCHHUC

BCKTOPHO-KOOPAWMHATHOI' O METO1a

Pemrats 3aga4d Ha A0Ka3aTCJIbCTBO MAaTCMAaTHYCCKUX OTHOIIICHUI H
6.20 HaxXO0XIACHUC I'COMCTPUICCKUX BCIMYHH 10 06pa3uaM HJIK AJITOpUTMAaM,

IIPpUMCHAA HU3BCCTHBIC METOAbI npu peIICHUN CTaHAaPTHBIX

MaATCMaTHYCCKHX 3aJa4

[IpumeHsaTh mpocTeiilive MNporpaMMHBIE CPEJICTBA U DJIEKTPOHHO-
6.21 KOMMYHHKAIIIOHHBIE CHCTEMbI MPH PELICHUU CTEPEOMETPUUYECKUX

3a7a4

6.22 [IpuBOAUTE MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U

JKU3HHU, paCllO3HABATDH MPOSABJICHUC 3dKOHOB I'COMCTPHUH B UCKYCCTBC

[IpuMeHSATh TIONydCHHBIC 3HAHHWS Ha MPAKTHKE: aHAJIM3HPOBATh
pealibHbIC CUTYAIlMd W TPUMEHSATh W3YUCHHBIC TOHATHS B IPOIECCe
MOWCKA pEIICHUsT MaTeMaTH4YecKH C(HOPMYITUPOBAHHON MPOOIEMBI,
6.23 MOJICIIUPOBATH PEAIbHBIC CUTYAIIMH Ha SI3bIKE TEOMETPUH, UCCIIEA0BATh
ITOCTPOCHHBIC MOJICIIH C UCIIOJIh30BAHUEM T€OMETPHYCCKUX IMOHATHH 1

TCOpEM, aIlrapara anre6pbl, peuiaTthb MPAKTUICCKUC 3a/la4M, CBA3AHHDBIC

C HAXOXJICHUCM I'COMCTPUUCCKHUX BCIINUUH
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IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

K IIpoBepsieMblii 3JIEMEHT COePKAHUSA
on

7 I'eomerpus

OcCHOBHbIE TIOHATUS cTepeoMeTpuu. Touka, mpsMas, MIOCKOCTb, MPOCTPAHCTBO.
7.1 [TonsiTue 00 aKCMOMAaTUYECKOM IOCTPOCHHUH  CTEPEOMETPUHU:  AKCHOMBI

CTCPEOMETPHUHU U CICACTBUA U3 HUX

B3anMHOEe pacrnonoxkeHue NOpsAMBIX B IIPOCTPAHCTBE:  IIE€PECEKAOIIHECH,
napajuleJIbHBle M CKpeIlMBaroIuecs mnpsMble. llapamiensHOCTs NpsAMBIX U
IUIOCKOCTEM B MPOCTPAHCTBE: IApAJICNIBHBIE MpSAMBIE B  INPOCTPAHCTBE,
20 MapaJUIEIIbHOCT TPEX NPSAMBIX, MMAPAUICIBHOCTh IMPSIMOM U INIOCKOCTH. YTIJIBI €
' COHAIIPABJICHHBIMU CTOPOHAaMH, Yrojll MeEXJy IpsSMBIMH B IPOCTPAHCTBE.
[TapannensHOCTH TJIOCKOCTEM: napajuieibHble  TJIOCKOCTH, CBOICTBa
napajienbHbelX  IuiockocTei. [Ipocteifmime npocTpaHcTBEHHBIE (UTYpBl Ha

IUIOCKOCTH: TeTPadap, KyO, mapajuieenumne, HOCTPOSHUE CeUeHU

[lepneHIuMKyIApHOCTE NPSAMOM M IUIOCKOCTH: NEPIEHIUKYISPHBIE IPSAMBIE B
IIPOCTPAHCTBE, IIpsMbIC IIApaUICIbHBIE W IIEPIEHIUKYISPHBIE K IIJIOCKOCTH,
IIPU3HAK NEPHEHAMKYIIPHOCTH INPSIMOM M INIOCKOCTH, TeopemMa O IpsSMOH
MEPIEHAUKYJIIPHON IIJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YroJI MEXIY NPSAMOU H
7.3 IUIOCKOCTBIO, ~JBYIPAaHHBIM  yroj, JIMHEWHBIM Yroa JBYIPaHHOIO  yIJia.
IIepnieHUKYJIAp U HAKIIOHHBIE: PACCTOSHUE OT TOYKH 0 IUIOCKOCTH, PACCTOSHUE
OT MIPSIMOH 710 MIIOCKOCTH, MPOEKIUS (PUTYpPBI Ha TNIOCKOCTh. [lepreHIuKyIspHOCTD
IJIOCKOCTEW: NPHU3HAK MEPIEHANKYISIPHOCTH ABYX ILUIOCKOCTeH. Teopema o Tpex

MepIeHIUKYIsIpax

[TonsiTue MHOrorpaHHMKa, OCHOBHBIE 3JIEMEHThl MHOIOI'DAaHHUKA, BBIIYKIIbIE U
HEBBIMYKIIbIE MHOTOTPaHHUKH, pa3BEPTKa MHOrorpaHHuka. IIpusma: Nn-yronpHas
IpU3Ma, TPaHU U OCHOBAHUS MPU3MBI, NPsIMasi U HAKJIOHHAs MPU3MbI, OOKOBas U
7.4 IIOJIHAs IIOBEPXHOCTh IIPU3MBIL. [Tapannenenunen, IIPSIMOYT OJIBHBII
napajuienenunen U ero cpoicrtBa. [Iupammupaa: N-yronbHas nupamujia, TpaHd U

OCHOBAHHUEC IMUPaAMUIBbI, OOKOBas U MOIHAS IMMOBEPXHOCTh NUPpaMUbI, ITPABUJIbHAA U

VvCeyéyHas  nubaMuUaa JIeMEHTE! ODU3MBL W OUbaMUABL  IpaBUuAbHBIC

J TR PR anhadd - x o il e e il it i i) wfhttat
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MHOI'OTPaHHUKH: MOHITUE MPAaBUJIBHOIO MHOTOIPaHHMKA, IIPaBUJIbHAS NpU3Ma U
NpaBWibHAsg NHpPAMHUIA, NpaBUJIbHAs TPEYroiibHAsg NUPaMUAAa WU MPABUIIbHBIA
terpadap, kyO. IlpencraBieHue O MPaBWIBHBIX MHOTOTPAaHHUKAX: OKTadIp,

JOACKAadAp U UKOCAAPYTHUC Ceuenuns MMPU3MbI U ITUPpaMU/JIbI

CummeTpusi B TPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTEIBHO TOYKH, TPSIMOH,
7.5 IJIOCKOCTH.  JJEMEHThl CHUMMETPUM B NUpaMujax, IapajuieJenuIenax,

MMpaBUJIbHBIX MHOI'OI'PAaHHHUKAX

Bbluuciienue 31€MEHTOB MHOIOTPAHHUKOB: p&Opa, auaroHanu, yrisl. Iliomans
OOKOBOI TOBEPXHOCTM W TIOJHOW IOBEPXHOCTH NPSMON NPU3MBI, IUIOLIAAb
7.6 OCHOBaHUH, TeopeMa 0 00KOBOI MOBEPXHOCTH MPSIMOH Mpu3Mbl. [1nomane 60koBoi
IIOBEPXHOCTU M IIOBEPXHOCTU IMIPABUIIBHOW IHpamMUAbl, TeOpemMa O ILIOIIAIN

yceuénHoi nupamuibl. [lorstre 06 06bEéMe. OOBEM TUpPaMUIbI, TPU3MBI

[Tomobupie Tema B mpocTtpaHcTBe. COOTHOMIGHUS  MEXAY  IUIOMIAISIMU

" MOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX TEIT
11 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 I'eomerpus
[unuHapudeckass MOBEPXHOCTh, OOpa3yloIIHue MMIMHIPHYSCKON MOBEPXHOCTH,
6.1 OCh UMUIMHAPUYECKONW TmoBepxHOCTU. LlunauHap: ocHoBaHuS U OOKOBas
MOBEPXHOCTh, 00pa3yolas u OCh, IIIOMIA > OOKOBOI U MOIHOM MOBEPXHOCTH
Konuveckasi MOBEpXHOCTh, O0Opa3yloIIHe KOHHUYECKOH ITOBEPXHOCTH, OCh U
6.2 BEpILIMHA KOHUYECKOI moBepxHocTu. KoHyc: OCHOBaHUeE U BeplInHa, 00pa3yrolas
' U OCh, IUIOMIAJh OOKOBOW W TIOJHOM TIOBEPXHOCTH. YCEUEHHBIM KOHYC:
oOpa3syrolye U BhICOTa, OCHOBAHUS U OOKOBAsi TOBEPXHOCTh
Cdepa u map: ueHTp, paauyc, AuaMeTp, IUIOIIaab TOBEPXHOCTH chephl. Bzanmuoe
6.3 pacmnonoxeHue cepsl U MIOCKOCTH, KacaTellbHas IIIOCKOCTh K cdepe, MmIomaab
cepsl
6.4 N3o0paskeHue Ten BpaleHus Ha TI0CKOCTH. Pa3BépTka nUiIMHIpa 1 KOHYyca
6.5 KomOuHanmu Ten BpalieHWss ¥ MHOTOIPAHHUKOB. MHOTOIpaHHUK, OMHCAHHBIN
- okoyo chepsl, chepa, BMcaHHAs B MHOTOT'PaHHUK, WIH TEJIO BPAIleHUs
[Tonsitne 06 oO6bEMe. OcHOBHBIE cBOMcTBa 00BEMOB Teil. Teopema 00 00BEME
6.6 MPSIMOYTOJIBHOTO Tapajuienenunena M ciuefctBuss u3 He€. OOBbEM HUIMHIpA,
konyca. O0BéM mapa v miomank chepr
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6.7 HOII06HBIG TCJla B  TIPOCTPAHCTBE. CooTHonIeHUS MCXKAY IUIomaasiMu

MOBEpXHOCTEH, 00bEMaMHU TTOTOOHBIX TE

6.8 Ceuenust nuianHapa (mapaiebHO U MEPHEHAUKYJISIPHO OCH), CEYEHUs KOHyca

(mapanienbHOE OCHOBAHMIO M MPOXOJIAIIEE Yepe3 BEPILNHY), CEUEHUS 11apa

BCKTOp Ha IIJIOCKOCTU U B IPOCTPAHCTBC. CnoxeHne ¥ BBIYMTAHUE BCKTOPOB.
6.9 YMHOXKEHUE BCKTOpa HAa YHCJIO. Paznoxenue BCKTOpa 110 TpeM HCKOMILJIAaHAPHBIM

BCKTOpaMm. HpaBI/IJIO mapajuiCICIumIic/aa. Pemenue 3a4a4, CBiA3aHHBIX C

IMPUMCHCHUEM IIPpaBUJI ﬂeﬁCTBHﬁ C BCKTOpaMu

[IpsimoyronbpHas cucrema KOOpAWHAT B MpocTpaHcTBe. KoopauHaThl BEKTOpA.
6.10 [Ipocreiimne 3amaym B KOOpAMHATaX. YTOn Mexay Bekropamu. CkaaspHoe

IMPOU3BCACHHUC BCKTOPOB. Brrancienue YIJI0B MCXKAY IMPAMBIMH U IINIOCKOCTSAMM.

KooparHaTHO-BEKTOPHBIN METOI IIPU PELLIEHNN FEOMETPUYECKUX 3a/1a4
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IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
INPOTPAMMBI CPEJHEI'O OBILIEI'O OBPA3OBAHUSI

Kon IIpoBepsiemble TPeGOBaAHUS K MPEIMETHBIM Pe3yJbTaTaM
MpoBepPsIeMOro 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI NMPOrPaMMbl CPeIHEro
TpeOoBaHMS o01ero oopa3oBaHus

Brnanenne meromaMu J0Ka3aTeNbCTB, aITOPUTMaMU PEIICHHS 3a/1ad,
yMeHue (GopMyaupoBaTh W ONEPUPOBATH IMOHATUSAMH: ONpECICHHUE,
aKCMOMa, TeopeMa, CIEJICTBUE, CBOMCTBO, MPHU3HAK, JOKa3aTelbCTBO,
PaBHOCHIIBHEIE (bopMyITHpOBKH; [IPUMEHSATH UX; YMEHHE
dbopmynupoBaTh 00paTHOE W TMPOTHBOMOJIOXKHOE YTBEP)KICHHE,
MPHUBOAUTh TPHUMEPHl M KOHTPIPUMEPBI, HCIOIB30BATH METO]
MaTeMaTHYeCKON MHAYKIUU; IPOBOUTH J0Ka3aTeIbHBIE PACCYXKACHUS
npu PCIICHUH 3aaad, OLICHUBAThH JIOTUYCCKYIO MpaBHIIBHOCTDH
pacCyX J€HU; yMEHHE OMNEPUPOBATh MOHATUSIMHU: MHOXKECTBO,
MOJIMHOXKECTBO, OTEpaIlM HaJl MHOXXECTBAMH; YMEHHUE UCIIOJIb30BaTh
TEOPETUKO-MHO)KECTBEHHBIM  ammapar s OMHCAHUS  PEATbHBIX
IIpoLeCCoOB U SIBJIEHUU U IIpu pCHICHUHA 3aJia4, B TOM YUCIIC U3 JPYIrUx
y4eOHBIX [TPEIMETOB; YMEHHE ONEPUPOBATh OHITUSIMU: Tpad, CBSI3HBIN
rpad, AepeBo, LUKI, Tpad HaA IUIOCKOCTH; YMCHHE 3alaBaTh U
OIHUCHIBATh rpadbl Pa3IMUYHBIMUA CITIOCOOAMH; HCIIONB30BaTh rpadbl mIpH

pelieHuu 3a1a4

YMeHue onepupoBaTh MOHATUSAMHU: HATYpPAIbHOE YHUCIIO, LI€TI0€ YHUCTIO,
CTENEHb C LEeJIBbIM MOKa3aTeIeM, KOpEHb HATypaJIbHOM CTEIEHU, CTENIEHb
C paluMOHAIBHBIM TOKa3aTeleM, CTEeNeHb C JICUCTBUTEIBHBIM
nokazareneM, Jjorapudm dYucia, CHHYC, KOCHUHYC M TaHI€HC
MPOU3BOJIBHOIO YHCIA, OCTATOK IO MOIYJI0, PalMOHAIBHOE YHCIIO,
UppallMOHANIFHOE  YHCIIO, MHOXECTBAa  HATYpaJbHBIX,  IEIBIX,
pallMOHAIBHBIX, JACUCTBUTEIBHBIX YHCEN, YMEHHE HCIOJIb30BaTh
MPU3HAKU JEIMMOCTH, HAUMEHbIINN OO J1eNuTeah 1 HauMEHbIIee
ob1iee KpaTHoe, alroputT™ EBknna npu perieHun 3aaay; 3HaKOMCTBO
C Ppa3UYHBIMU TO3UI[MOHHBIMU CHUCTEMaMHU CYUHCIICHHS; YMEHUE
BBITIOJIHSITh BBIUMCIICHUE 3HAYEHUN W TIpeoOpa3oBaHUs BBIPAKEHUM CO

CTENEHsMHU U Jiorapupmamu, npeodpa3zoBaHus IpOOHO-pallHOHAIBHBIX
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BBIPAKEHUI; YMEHUE ONEPUPOBATh MOHATHIMM: IOCIEN0BATENBHOCTD,
apupMeTnyeckas ~ TPOrpeccusi,  IeoMeTpUyYecKas  Iporpeccus,
OeCkOHEYHO yObIBarolas TIeOMETpUYecKas IIpOrpeccus; yMEHHE
3aJjaBaTh  IOCJEA0BaTEIbHOCTH, B TOM 4YHCI€ C  IOMOIIBIO
PeKyppeHTHbIX ~ (GOpMYJI,  YMEHHE  ONEpUpOBaTh  IMOHATUSAMHU:
KOMIUIEKCHOE YMCJIO0, CONPSKEHHBIE KOMILJIEKCHBIE UYMCIA, MOAYJb U
apryMEeHT KOMIUIEKCHOTO 4HCia, (popMa 3amucu KOMIUIEKCHBIX YHCENT
(reomeTpuyeckas, TPUTOHOMETpHUYECKas M anredpaumdeckas); yMeTb
MIPOU3BOIUTH apH(PMeTHUECKUEe JACHCTBHS ¢ KOMIJIEKCHBIMHU YUCIIAMH;
NPUBOIUTL  NPUMEPHl  MCIOJNB30BAHMUSI  KOMIIJIEKCHBIX  YHCEI,
ONEepUpOBaTh MOHATUSAMHU: MaTpuna 2x2 u 3x3, onpeaenuTensb

MaTpHUIIbI, FEOMETPUUECKUN CMBICI OMPEAeTUTENs

YMeHHe onepupoBaTh MOHATHAMU: palOHAIbHBIC, HPPALlMOHAIIBHEIE,
MoKa3aTeNbHbIe, CTEIIEHHBIE, JJorapu(MUIECKUE, TPUTOHOMETPUYECKHE
YpPaBHEHUS M HEPABEHCTBA, HUX CHUCTEMBbI, YMEHUE OIEPUPOBATH
MOHATHUSMH: TOXKJIECTBO, TOKIECTBEHHOE MPe0o0pa3oBaHuEe, ypaBHEHNUE,
HEPABEHCTBO, CUCTEMA YpPAaBHECHUN M HEPABEHCTB, PAaBHOCUJIBHOCTH
YPaBHEHUI, HEPABEHCTB M CHUCTEM; yMEHHME pelaTh YypaBHEHMS,
HEPABEHCTBA M CUCTEMBI C IIOMOIIBIO Pa3IMYHBIX MPUEMOB; PEILIATH
YPaBHECHUS, HEPAaBEHCTBA M CUCTEMBl C I1ApaMETpOM; IIPUMEHSATH
YPaBHEHUSI, HEPABEHCTBA, UX CUCTEMBI JJIs PELICHHUS] MaTEMATHYECKUX

3a/1a4 M 3a]1a4 U3 Pa3IMIHBIX 001aCTe HAYKH M peallbHOM )KU3HU

YMeHue onepupoBaTh TOHATUSAMHU: (YHKIUS, UYETHOCTH (YHKIUH,
MEPUOTNYHOCTh (DYHKIIMH, OTPAaHHYEHHOCTHh (PYHKIIMH, MOHOTOHHOCTb
byHKIMH, SKCTpeMyM (YHKITUH, HAUOOJIbIIICe 1 HAWMEHbIIIEE 3HAUYCHHUS
GYHKIIMM HAa TPOMEXKYTKE, HempepbhiBHas (QYHKIUS, AaCHMITOTHI
rpadpuka (yHKIMH, TepBas M BTOpas MPOM3BOAHAs (YHKLHUH,
TEOMETPUYECKUN U (PU3MUECKHUI CMBICT TPOU3BOAHOM, TepBOOOpa3Has,
onpenenéHHbIl HMHTErpaj; yMEHHEe HaXOAWTh AaCUMNOTOTHI Tpaduka
(GYHKIIMHM; YMEHHE BBIUMCIATH MPOU3BOAHBIE CYMMBI, MPOU3BEICHUS,
YaCTHOTO ¥ KOMITO3HUIINK (YHKIIUIA, HAXOAUTh YpaBHEHUE KacaTeIbHOM
K TpaduKy GyHKINU; YMEHHE HAXOJUTh MPOU3BOIHBIC SJIEMEHTAPHBIX
GbyHKIMI; yMEHHE HCHONb30BaTh MPOU3BOIHYIO JUIS HCCIEIOBAHUS
GbyHKIMH, HAXOAUTh HAUOOJBIINE U HAMMEHbIIINE 3HAUCHUS (PYHKIINNT;

CTpouTh TpadUKU MHOTOWICHOB C UCIHOJIh30BAaHHWEM arapara

MAdITMAIWMHACCROI'U dHdJIMsd, ITIPUMUHA LD 1TPDUOWMSBU/H YR /1A HaXOKACHIT
OOKMMEHT NOANUCAH SNEKTPOHHON NOANUCKIO
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HaWJIy4dllero peLIeHUs B NPUKIAAHBIX, B TOM YHUCJIE COLUAIBHO-
HKOHOMHMYECKHUX M (PU3NYECKHX 3a/1auaxX; HaXOJUTh IJIOMATH U 00BEMBI
¢ury ¢ moMoIIblo UHTErpaia; IPUBOJUTH MPUMEPHl MATEMAaTUYECKOTO

MOJICTTUPOBAHUS C MOMOIIBI0 U hepeHIINATbHBIX YpaBHEHU I

YMeHue omepupoBarh TMOHATUAMHU: Tpaduk GyHKIUH, oOpaTHas
dbyHKUIMS, KOMIO3UIKs QYHKIMH, JTHHEHHAsS QYHKIUSA, KBaApaTHIHAS
byHKUMs,  panuMoHaTbHAasA — (QYHKIOMS,  CTETeHHas  (YHKIHWS,
TPUTOHOMETPUUYECKUE (YHKIUU, OOpaTHbIE TPUTOHOMETPUUECKHE
GyHKIMM, TOKa3aTeNbHAs W JiorapupMmudeckas (QyHKIHUWA;, yMEHHUC
CTpouTh rpadvKu W3yYCHHBIX (PYHKIIMH, BBIIOJHATH MPEoOpa3oBaHUS
5 rpadukoB (yHKIIMIA, UCTIONB30BaTh TPAPUKHU I U3yUYEHUS MIPOIECCOB
Y 3aBUCHUMOCTEH, NP PEIIeHUH 33/1a4 U3 JPYTUX YU4eOHBIX MPEIMETOB
W 3a7a4 U3 PEalbHOW JKU3HM, BBIpAXKaTh (OpPMyJIaMH 3aBHCHUMOCTH
MEX]Ty BEIMYMHAMM; HCITOJIb30BATh CBOMCTBA U TPpa(UKU (QyHKIIHHA JTS
peleHys ypaBHEHUH, HEPaBEHCTB U 3aJ1ay ¢ apaMeTpaMu; H300pakaTh
Ha KOOPAWHATHOM TIIJIOCKOCTH MHOXKECTBAa pEIICHUN ypaBHEHUH,

HCEPAaBCHCTB U UX CUCTCM

VYMeHue pemiath TEKCTOBBIE 3a/1a4M Pa3HBIX THIOB (B TOM 4YMCIE Ha
MIPOIICHTHI, JI0JIM M YaCTH, Ha JBMKEHUE, paboTy, CTOMMOCTh TOBApPOB U
yCIIyT, HAJIOTH, 3a/1a4 U3 00JIACTH yIIPaBJICHUS JIMYHBIMU U CEMENHBIMU
(uHaHCaMM); COCTABIATh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA M UX
CUCTEMBI I10 YCIIOBUIO 3a/a4H, UCCIECI0BATh IIOJIyYEHHOE PEIICHUE U
OlLIEHMBATh MPaBIONOJO00HOCTh PE3YJIbTATOB; YMEHHE MOJECTUPOBAThH
peanbHbIe CUTYallMM HA SI3bIKE MAaTEMATHUKH; COCTABIIATH BBIPAKCHMS,
YPaBHEHHS, HEPABEHCTBA U MX CHUCTEMbl I10 YCIOBHUIO 3aJayH,
HCCIEN0BATh IIOCTPOCHHBIE MOJEIM C UCIOJIBb30BAaHUEM alrapara

anreOpbl, MHTEPIPETUPOBATH OTYUYCHHBINA PEe3yIbTaT

YMeHue onepupoBaTh MOHATHAMH: CpeAHee apu@MeTHyecKoe,
MeAraHa, HauOoJbIllee ¥ HAaMMEHbIIEe 3HAYCHUS, Pa3Max, JAUCIICPCHS,
CTaHJAPTHOE OTKJIOHEHHWE YHWCIIOBOrO Ha0Opa,; yMEHHE W3BIICKATh,
WHTEPIPETUPOBATh WH(OpPMAINIO, TPEACTAaBICHHYI0 B TaOiMIaxX, Ha
IyarpamMmax, rpaukax, OTpa)xarollyo CBOMCTBA peallbHbIX MPOIECCOB
U SBIICHUH; MTPEICTABIATh HHPOPMALUIO C TIOMOIMIBI0 TaONHUIl H
TUarpaMM; MCCIIEIOBaTh CTAaTUCTUYECKHME IaHHBIE, B TOM YHCJE C

MPUMEHEHUEM TIpaduyecKuX METOJI0OB M JJIEKTPOHHBIX CPEJCTB;
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rpa(bnqecm/l ncciacagoBarb COBMECTHBIC Ha6J'IIOI[CHI/I$I C IIOMOIIBIO

JyarpaMM pacCEeuBaHMs U JIMHEWHON perpeccuun

YMeHue onepupoBaTh IMOHATHUAMM: CIyYalHBIA OINBIT U CIy4ailHOe
COOBITHE, BEpPOATHOCTH CIYyYailHOrO COOBITHS; yMEHHE BBIYUCIATH
BEPOSITHOCTh C HCIIOJIb30BaHUEM TI'pa)MUYeCKUX METOMOB; NPUMEHSThH
(hopMyIbl CIOXKEHUS U YMHOXKEHHUS BEpOSATHOCTEH, POopMyITy MOTHOM
BepoATHOCTH, Qopmyny bepHymin, koMOuWHATOpHBIE (aKThl H
(GOopMyINBI; OLIEHUBATh BEPOSTHOCTH pEAIBHBIX COOBITHH; YyMeHHE
ONEpUpPOBaTh NOHATUSAMU: CIy4yailHas BEJIMYMHA, pACIpENEICHHE
BEPOSITHOCTEW, MATEMATHYECKOE OXKUJAHUE, TUCIIEPCHS] U CTaHIapTHOE
OTKJIOHEHHE CIIy4allHOM BETWYMHBI, (YHKIMH paclpeieieHus Hu
IUIOTHOCTH ~ PaBHOMEPHOI'O,  IIOKa3aTElIbHOIO M HOPMaJIbHOIO
pacnpeneneHuii; yMEHHE HCHONb30BaThb CBOMCTBA  HM3YYEHHBIX
pacnpeieneHuit UIsl pelieH s 3a7a4; 3HaKOMCTBO C TIOHSATUSIMU: 3aKOH
OONBIIUX YHCEN, METOAbl BBHIOOPOYHBIX HCCIEIOBAHUN; YMEHHE
NPUBOAUTH TPUMEPHI MPOSBICHUS 3aKOHa OOJNBIIMX YHCET B
NPUPOIAHBIX UM OOIIECTBEHHBIX SBJICHUSAX; YMEHHE OIEPUPOBATH
MOHSTHUSIMU: COYETAHHE, IEPECTAHOBKA, YHUCIO COYETAHUH, YHCIIO
nepecTaHoBok; OMHOM HbIOoTOHA; yMeHUE MPUMEHSITh KOMOMHATOPHBIE
(bakThl U pacCyXACHUS I PEeUICHHs 3a/1ay; OLEHUBATh BEPOSTHOCTH
peaIbHbIX  COOBITUH; COCTaBJIATH BEPOATHOCTHYIO  MOJEIb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yapTaT

YMeHue onepupoBaTh IOHATUSMHU: TOYKA, IIpsMas, IJIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIyd, BEJIWYMHA yIJa, IUIOCKUN Yrodi,
JBYIpaHHBIN yroni, TPEXTPaHHBIM YroJ, CKpEUIMBAIOIIMECS NpsSMBIE,
NapaJuIeIbHOCTD U NEPIIEHIUKYIPHOCTD NMPSMBIX U TUNIOCKOCTEN, YTOI
MEXy NMPSAMBIMH, YroJl MEXAY NPSMOW U IUIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMH, PACCTOSTHUE OT TOYKH J10 IIJIOCKOCTH, PACCTOSHUE MEXKTY
HNPSIMBIMH, PACCTOSIHUE MEX]y IUIOCKOCTSIMM; YMEHHUE HCIIOJIb30BaTh
IpU pelIeHUH 3a7ay H3ydeHHble (DaKThl U TEOPEMBI IJIAHUMETPHUHU;
YMEHHUE OIIEHUBATH pa3Mepbl 00BEKTOB OKPYKAIOIIET0 MHPA; CTPOUTH
MaTEeMaTUYECKUE MOJEIN C IOMOIBI0O F€OMETPUYECKUX IOHITUH U

BCJIIMYMH, p€lIaTh CBA3aHHBIC C HUMU ITPAKTHYCCKUEC 3aaa4u

10

YMeHne onepupoBaTh MOHATHIMU: IUIOMAAL (GUTYPHI, 00bEM (QHUTYPHI,

MHOI'OrpaHHUK, HpaBHHBHBIﬁ MHOT'OI'paHHHK, CCHCHUE MHOTI'OI'PaHHUKA,

NOKY

MEHT NOAMWCAH 3/1IEKTPOHK

. KYO. TIapaJlJICJICIUIIC npr3Ma, NupaMuaa, (PUTypa W ITOBEPXHOCTH
o Y0, Tap A, TpH3Ma, THPaMHIE, (HTYp P
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BpallleH!s], LIWIMHIP, KOHYC, map, cdepa, miomaas chepsl, IOmab
MOBEPXHOCTH MUPAMUbI, MPU3MBI, KOHYycCa, MUIUHAPA, 00BEM KyOa,
MPSIMOYTOJIBHOTO TIapajUIeNienuIeia, MUPaMUIbl, TIPU3MBI, IIHIUHPA,
KOHYca, I1apa, pa3BEPTKA MOBEPXHOCTH, CEYECHUS KOHYCa U IWINHAPA,
napajjielibHble OCH WJIM OCHOBAaHHMIO, CEYEHHE I1apa, IIOCKOCTb,
Kacaromiasicss cepbl, LHWIMHAPA, KOHYca; YMEHHME CTPOUTHb CEueHHE
MHOT'OTpaHHHKA, H300pakaTh MHOTOTPaHHUKH, (PUTYPHI U TOBEPXHOCTH
BpAllCHUs,, UX CEYCHUS, B TOM YHCJIE C IOMOIIBIO DIICKTPOHHBIX
CPEACTB; yMEHHE MPHUMEHSATh CBOICTBA TIE€OMETPUYECKUX (Uryp,
CaMOCTOSITENTbHO (POPMYJIMPOBATH OMpPEICIECHUs] H3y4aeMbIX (uryp,
BBIIBUTATh THUIOTE3Bl O CBOMCTBAX WM TPU3HAKAX T'E€OMETPUYECKUX
¢uryp, oOOCHOBBIBATH MJIM ONPOBEPraTh MX; YMEHHE IPOBOJHUTH
KjJaccupukauo (Uryp MO paslMYHbIM TpPU3HAKaM, BBINOJIHATh

HGOGXO,Z[I/IMLIC AOIMOJHHUTCIBHBIC TIOCTPOCHUSA

VYMeHue omnepupoBaTh MOHSATHAMH: JBIDKEHHE B IIPOCTPAHCTBE,
napajieNIbHbIA ePeHoC, CHMMETPHSI Ha IIJIOCKOCTH M B MIPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue MOA00Ms, MOMOO0HBIE (UTYpPHI, YMEHHE
pacrio3HaBaTh paBHbBIC U MOAOOHBIE (PUTYPHI, B TOM YHCIIE B TPUPOJIE,
HCKYCCTBE, apXUTEKType; UCIIOIb30BATh T€OMETPUIECKHE OTHOILCHHUS
IpU pelIeHUH 3a/1a4; HAXOAUTh I'€OMETPUYECKUE BEIMYMHBI (JUIMHA,
1 yroj, Iomanb, 00bEM) NpPU pElIeHHH 3a/7a4 M3 APYruX Y4eOHBIX
MPEIMETOB U U3 PEaTbHOM KU3HH, yMEHHE BEIYUCIISTH TEOMETPHUECKHUE
BEJIIMYMHBI (JUIMHA, YroJ, IUIOMmaJb, 00BEM, IUIOMAAb MOBEPXHOCTH),
UCHONb3ysl M3ydeHHbIE (OPMYJIBI U METONbl, B TOM YHCIE: IUIOIIA/Ib
MTOBEPXHOCTH MUPAMUJIBI, IPU3MBI, KOHYCa, IWIMHAPA, TUIOMIaIs chepsbl;
00BEM KyDa, IPSIMOYTOJIBHOTO TMapaIeNIeuIea, MMPaMUIbl, IIPU3MBI,

HUWIMHApA, KOHYCA, IIapa, YMCHHEC HAXOAWTh OTHOIICHUC 00BEMOB

MOJOOHBIX (UTYp

YMeHue onepupoBaTh MOHATHUSMH: TNPSMOYroiibHAsh  CHCTEMa
KOOpJIMHAT, BEKTOP, KOOPAUHATHI TOUKH, KOOPJIMHATHI BEKTOpa, CymMMa
BEKTOPOB, ITPOU3BEJICHNE BEKTOpPA HA YUCIIO, Pa3NiOKEHUE BEKTOpa IO
12 0a3ucy, CKaJsIpHOE MPOM3BEJCHHE, BEKTOPHOE IPOU3BEIIECHUE, YIOJl
MEXJIy  BEKTOpaMM; yMEHHE  HCIIOJIb30BaThb  BEKTOPHBIA U
KOOpPJMHATHBIN METOJA AJIsl pelleHUs] TeOMETPUUECKHX 3a7ad M 3a/1ad

JPYrux y4eOHBIX MPEIMETOB
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YMeHue BbIOMpaTh NOAXOMALIMA METOA sl pelleHHs 3aJau;
[IOHUMaHUE 3HA4YMMOCTM MATEMATHKH B M3YYEHHM IPUPOJHBIX U
13 OOIIIECTBEHHBIX MPOLIECCOB U SIBJICHMUH; YMEHUE paclo3HaBaTh
IIPOSIBJIEHUE 3aKOHOB MATEMAaTUKH B HCKYCCTBE, YMEHHE IPHBOIUTH
IIpUMEPBl MAaTEMaTUYECKUX OTKPBITUM POCCHMCKOM U MHUPOBOU

MaTeMaTU4ECKON HAyKU
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INEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBbIX HA ET'D
ITO MATEMATHUKE

IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
Kona
1 Uucna v BBIYUCICHUS
1.1 Harypanbuble u uensie uncina. [IpuzHaku qeIMMOCTH LETBIX YHCET
19 Pammonansubie uucina. OOBIKHOBEHHBIE U JIECATHYHBIC JAPOOU, TPOIICHTHI,
' OCCKOHEUHBIC TIEPUOIUYECKHE TPOOH
13 Apudmernueckuii KOpeHb HaTypaJlbHOM cTeneHu. [leficTBus ¢ apupmMeTHUEeCKUMU
' KOpPHSIMH HaTypaJbHON CTETICHH
14 Crenenp ¢ mnenbiM TokazareneM. CTemeHb € palMOHAIBHBIM ITOKa3aTeIeM.
. CBoiicTBa cTeneHu
L5 CuHyc, KOCHMHYC M TaHTEHC YHCIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHUHYC,
' apKTaHTEHC YUCIIOBOT'O apryMeHTa
1.6 Jlorapudwm uncna. JlecaTuuHble U HaTypaIbHBIC JIOrapru(MbI
HeiictBuTenpHble uucia. ApudMETHUECKHE ONEpalud C JeHCTBUTEIbHBIMU
1.7 yucaamu. [TpubnukEHHbIEe BEIUNCIIEHUS, IPaBUIIAa OKPYTJICHUS, IPUKH/IKA U OLIEHKA
pe3yJbTara BEIYMCIEHUN
1.8 IIpeoOpa3oBanue BeIpaKeHUH
1.9 KomnuekcHslie uncia
2 VYpaBHEHMS U HEpaBEHCTBA
2.1 Lenbie u 1poOHO-pallOHANIbHBIE YPaBHEHUS
2.2 WppatnnonansHble ypaBHEHUS
2.3 Tpuronomerpuueckue ypaBHEHUs
24 [Toka3arenbHble U TOrapuMUUEcKUe ypaBHEHUS
2.5 Lenbie 1 1poOHO-palMOHATBHBIC HEPABEHCTBA
2.6 WppannonansHble HEpaBeHCTBA
2.7 [TokazarenbHble U TorapupMUIecKie HEpaBeHCTBA
2.8 Tpuronomerpuueckie HepaBeHCTBA
2.9 Cucrembl U COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB
2.10 YpaBHEeHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Matpra cucTeMbl IMHEHHBIX ypaBHEHUH. ONpeIenuTeNs MaTprbl
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3 OyHKIHUU U TpaduKh
31 OyHKIusA, crocoosl 3amanus Gyakuuu. ['padux dynknuu. BzaumuHo oOparHbie
' ¢bynkun. Yétneie u HeuétHble Gynkuuu. [lepuoanueckue GpyHKImn
OOGmactp ompeneneHuss ¥ MHOXKECTBO 3HaueHWi ¢yHkiuu. Hymu Qyskmmm.
3 [IpoMexyTkn 3HAKOMOCTOSHCTBA. I[IpOMEXYTKH MOHOTOHHOCTH  (DYHKIIHU.
' MakcuMymMbpl 1 MUHUMYMBI (yHKIMK. Haubonbpliee M HauMeHbIllee 3HAYCHUE
(GyHKIMU Ha TPOMEKYTKE
33 CreneHHass (QyHKUMs C HATypajJbHBIM M LENbIM Moka3ateneMm. EE cBoiictBa u
' rpaduk. CBoicTBa 1 rpaduK KOpHs N-0i CTENEHH
34 Tpuronomerpuueckue pyHKINU, UX CBOMCTBA U rpauKu
3.5 [TokazarenbHast u gorapupmuyeckas GyHKIUU, KX CBOMCTBA U rpadpuKu
36 Touku paspeiBa. Acumnrorsl rpadukoB ¢(ynknuit. CoiicTBa  (QyHKUIMIA,
' HETPEPBIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUS TTOCIIEI0BATEIbHOCTEN
3.8 Apudmernueckas u reomeTpudeckas nporpeccuu. Gopmyna ClI0KHBIX TPOLIEHTOB
4 Hauana maremarnueckoro anaimsa
4.1 [TpousBonHast Gpynkiuu. [Ipon3BoHbIE TIEMEHTAPHBIX (HYHKIUH
[IpuMeHeHne TPOW3BOMHON K HCCIENOBaHMIO (DYHKIIMH HAa MOHOTOHHOCTH H
4.2 sKcTpeMyMbl. Haxox/1eHre HauboNblIero 1 HauMeHbIero 3HaueHus: QyHKIMM Ha
OTpe3Ke
4.3 [TepBoobpa3znas. Muaterpan
5 MHOXecTBa ¥ JIOTHKa
5.1 MHoxecTBO, onepaiuu Haj MHOxecTBaMu. [luarpammsl Ditniepa — Benna
5.2 Jloruka
6 BeposTHOCTh U CTaTUCTHKA
6.1 OnucarenpHas CTAaTUCTUKA
6.2 BepostHoCTb
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMbIe 1 TUTOCKOCTH B TIPOCTPAHCTBE
7.3 MHororpaHHuKN
7.4 Tena ¥ HOBEPXHOCTH BpallCHUS
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7.5 KoopauHatel 1 BEKTOPBI
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLUECCA
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METOIUYECKHUE MATEPHUAJIBI JISA YUUTEJIA

Martemaruka: anreOpa ¥ Hadaja MaTeEMaTUYECKOro aHanusa, reomerpus. I'eomerpus. 10-11
knacc. Atanacsa JI.C., byry3os B.®., KagomiieB C.b. u ap. AKiimoHepHOe 00IIECTBO

«M3narensctBo «IIpocBenieHue»
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Yuutenb bapaHosa A.B.
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