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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 IPYIUX Y4eOHbIX AUCUUILINH. Pa3Butue y oOydarommxcs
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 OKPYXKAIOLIET0 MHUpPA, YCIOBHE YCHEIIHOTO IO3HAHUS U aKTHUBHOTO
npeoOpa3oBaHusi  JEHUCTBUTEIBHOCTH. OmnepupoBaHUE  NPOCTPAHCTBEHHBIMHU
oOpa3zamMu 0O0beIUHSET pa3Hble BUbI yU€OHOU U TPYAOBOMU AESITEIBHOCTH, SIBISIETCS



OJIHUM H3 TPO(PECCHOHATBHO BaXKHBIX KadecTB, IMOATOMY akKTyajbHa 3a/ada
dbopMupoBanuss y OOydYalOIIMXCA  TMPOCTPAHCTBEHHOTO  MBINIJICHUS  Kak
Pa3HOBUJIHOCTH OOpa3HOTO MBINUIEHUS — CYHIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKOMN JACSTEIPHOCTH 10 MHOTUM HAIPABJICHUSIM.

Llens ocBoenusi mporpamMmbl yueOHoro kypca «l'eomerpusi» Ha 06a3oBOM
ypoBHE 00y4yeHuss — oOmeoOpazoBareTbHOE W OOLIEKYJIBTYpPHOE pa3BUTHE
oOy4Jaronuxcs yepe3 ooecrneueHre BO3MOKHOCTH MPUOOPETEHUS U UCTIOJIb30BAHUS
CUCTEMATHYECKUX TEOMETPUYECKHMX 3HAHMM U  JACUCTBUH, cHenudUIHBIX
r€OMETPUH, BO3MOXKHOCTH  YCIICUITHOTO  MPOAODKEHUS  o0pa3oBaHUs IO
CIEIUATBHOCTSIM, HE CBSI3aHHBIM C TIPUKJIAIHBIM UCIIOJIb30BAHUEM I'€OMETPHH.

[Iporpamma 1o reomeTpuu Ha ©0a30BOM YpOBHE IIpeJHAa3HAdYeHa IS
0o0y4JaroImMxcst CpeIHel MIKOJIbI, HE WCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyAHCHUM
Ha YPOBHE OCHOBHOTO 00Iero oopasoBanusi. Takum oOpa3om, oOydarolrecs: Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTH OOIIIME MaTEMAaTUYECKHE YMEHHUS, CBSI3aHHBIE CO
CHEeM(PUKON TeOMETPUN M HEOOXOUMBIE IS KU3HH B COBPEMEHHOM OOIIECTBE.
Kpowme 3T0ro, 0oHM HMEIOT BO3MOKHOCTh H3yUUTh T€OMETPHIO OoJiee riIy0oKo, eciu
B JaJbHEHIIEM BO3HUKHET HEOOXOIMMOCTh B TEOMETPHUYECCKHUX 3HAHUSX B
po¢eCCUOHATILHON JIEITEIbHOCTH.

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

e (opMupOBaHHE TPEICTABICHUS O TEOMETPHUH KaK YacTd MHPOBOU

KYJIBTYPbI B OCO3HaHHE €€ B3aMMOCBS3H C OKPYXKAIOIIIM MUPOM,;

e (hopMupoOBaHHE MTPEICTABICHNUS O MHOTOTPAHHUKAX U TeJlaX BPAIICHUs KaK
0 BaXHEWUIUX MaTEeMAaTHUYCCKUX MOJEIAX, MO3BOJISIONINX OIKCHIBATH U
M3y4aTh pa3HbIC SABICHUS OKPYXKAIOIIETO MUPA;

e (opMupoBaHME YyMEHHS pACIO3HABATh HA 4YEpTEXKax, MOJEISIX U B
peaTbHOM MHPE MHOTOTPAHHHUKH U TeJla BPaICHUS;

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

e (QopmupoBaHue yMEHHS ONEPUPOBATH OCHOBHBIMH TIOHSTHSIMH O
MHOTOTPAaHHHUKAX M TeJlaX BPAIEHUS U UX OCHOBHBIMHU CBOMCTBAMU;

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 Pa3BUTHE MHTEJUICKTYaJTbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUYarOIIMXCS,
MO3HABATEILHON aKTUBHOCTH, MCCIIEIOBATEILCKIX YMEHHUM, KPUTUYHOCTH
MBIIIJICHUS;



o (opmupoBanue QyHKIIMOHATILHOW I'PaMOTHOCTH, PEJIEBAHTHONU I'€OMETPUU:
YMEHHE PACIIO3HaBATh MPOSBICHUS T€OMETPUUECKUX MOHITHI, 00BEKTOB U
3aKOHOMEPHOCTEN B PEAJIbHBIX JKU3HECHHBIX CUTYallUAX U IPU U3YYCHUU
Apyrux  y4eOHBIX  MPEIMETOB, MPOSIBICHHUS  3aBUCUMOCTEH U
3aKOHOMEpPHOCTEN, (OPMYJIMPOBATh UX HA S3bIKE T€OMETPUU U CO3/1aBaTh
Ir€OMETPUYECKAE MOJENH, IPUMEHATh OCBOCHHBIM TI'€OMETPUUYECKHI
anmapar  Jud  peuleHus IIPAaKTUKO-OPUEHTUPOBAHHBIX  3ajady,
UHTEPIPETUPOBATH U OLIEHUBATH [1OJyYECHHBIE PE3YJIbTATHI.

OTnuYuTenbHOM OCOOEHHOCTBIO MPOTPaMMBbl SIBISETCS BKJIIOUEHHUE B KYpC
CTEpPEOMETPHUH B HAYaJIE €r0 U3yYEHHUs 3a1a4, PEIIacMbIX Ha YPOBHE HHTYUTHUBHOTO
NO3HAaHMsI, U OIpeneIEHHBIM 00pa3oM OpraHuM3oBaHHas padoTa HaJl HUMH, 4YTO
CIOCOOCTBYIOT Pa3BUTHUIO JIOTMYECKOTO M IMPOCTPAHCTBEHHOI'O MBIIICHHUS,
CTUMYJIMPYET NPOTEKAaHNE NHTYUTUBHBIX MIPOLECCOB, MOTUBUPYET K JAIbHEUILIEMY
U3YYECHHIO IIPEIMETA.

[Ipeanourenue oTAaETCs HASAHO-KOHCTPYKTUBHOMY METOAY OOYy4EHHMs, TO
€CTh TEOPETUYECKUE 3HAHMS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH MPEIMETHO-
IIPAKTUYECKON JEeATEIIbHOCTU. Pa3BUTHE IPOCTPAHCTBEHHBIX MPEACTABICHUN Y
y4YalIUXCs B Kypce CTEPEOMETPUM MPOBONUTCS 3a CUET PELIECHUS 3a/1a4 Ha CO3AaHUE
IPOCTPAHCTBEHHBIX O0pa30B W 3a/Jady Ha OINEPUPOBAHHE MPOCTPAHCTBEHHBIMU
obpazamu. Co3znanue oOpaza TPOBOAUTCS C OMNOPOM HA HArISIHOCTH, a
ornepupoBaHuEe 00pa3oM — B YCIOBHUSAX OTBJIECUEHHUS OT HAIJISIIHOCTH, MBICJIEHHOTO
WU3MEHEHHUSI €T0 UCXOAHOTO COJICPKAHMUS.

OcHOBHBIE cozaepiKaTesbHble TUHUK Kypca «l'eomerpum» B 10—11 kiaccax:
«MmuororpanHukmn», «lIpsMbie U IIIOCKOCTH B MPOCTPAHCTBE», «Teia BpameHus»,
«BeKTOopbI U KOOpAMHATHI B IPOCTPaHCTBEY). DOPMUPOBAHHUE JTOTHUECKUX YMEHUI
pacrnpenensercs He TOJIbKO M0 COAEepKaTeIbHbIM JIMHUSAM, HO U 110 roAaM 00y4eHus
Ha ypOBHE CpPEeJHEro oo1iero oopa3oBaHusl.

Conepxanne 00pa30oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3ylIbTaTaM
OCBOCHMSI paboyell MporpaMMbl, pacnopeneleéHHbIM IO TrojaaM OOy4eHHs,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJAJCHHE TI'E€OMETPUUYECCKHUMHU
NOHATHSAMHU Y HABBIKAMM OCYLIECTBIISJIOCH MOCIEN0BATEIBHO U IOCTYNATENBHO, C
cOOJIOICHHEM TIPUHITUIA TPEEMCTBEHHOCTH, YTOObI HOBbIC 3HAHUS BKJIIOYAINCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHX MPEJICTaBICHUNA OOydYaroluXcs, paclIupss u
yrinyounss e€, o0pa3ys MpoYyHble MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha usyuenue reometpun orBoautcs 2 4yaca B Henento B 10 kimacce u 1 yac B
Hezemo B 11 kacce, Bcero 3a fiBa roja ooydenus - 102 yueOHbIX daca.



COJEPKXAHHUE YYEBHOT O KYPCA
10 KUIACC

IIpsiMmble M IVIOCKOCTH B POCTPAHCTBE

OcHOBHBIE  NOHATHS  cTepeoMeTpur. Touka, TmpsAMas, IUIOCKOCTb,
npocTpaHcTBO. lloHsATHE 00 akcMOMaTHMYeCKOM IOCTPOCHUM CTEPEOMETPHUH:
AKCHUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHOE pacnosiokeHue MNpsMBIX B IPOCTPAHCTBE: IIEPECEKArOLIUecs,
napajulelibHble WM CKpeuuBaronmecs npsMsie. [lapamnenpsHOCTs MNpsAMBIX U
IUIOCKOCTEH B INPOCTPAHCTBE: IapajulC/IbHbIC IpsMbIE B  IIPOCTPAHCTBE;
[1apaJuIeIbBHOCTh TPEX MPSAMBIX; MapPaJUIEIBbHOCTh NPAMOU U IIJIOCKOCTU. YTIUIBI C
COHAIIPaBJICHHBIMM CTOPOHAMH; YIOJI MEXIy TMpPSIMbIMH B HPOCTPAHCTBE.
ITapannenbHOCTD INIOCKOCTEN: MapallIeIbHBIC IIJIOCKOCTH; CBOUCTBA ITAPAIIIEIbHBIX
wiockocted. [IpocTeiiiine npocTpaHcTBEHHbIE (DUTYpHI HA MIJIOCKOCTH: TETpa’p,
KyO, mapaiesenume/i; HIOCTpPOCHUE CEUCHHM.

[lepneHIMKYJIAPHOCTD MPSAMON U TUNIOCKOCTH: NEPNEHAUKYJIISPHBIE MIPSMBIE B
IIPOCTPAHCTBE, MPSAMBIE MMAPAJUIEIbHBIE W IEPIEHIUKYJSPHBIE K IUIOCKOCTH,
IPU3HAK MEPNEHAUKYISIPHOCTH TMPSAMOKW M IUIOCKOCTH, TEOpEMa O MPSIMOM
NEPIEHAUKYIISAPHON IIJIOCKOCTH. YTIbl B IIPOCTPAHCTBE: Yroj MEXAY IPSIMOU U
IJIOCKOCTBIO;  JBYIPAHHBIA  Yroy, JIMHEWHBIM yroja JBYTPAaHHOTO  yTJIa.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM JO IUIOCKOCTH, PACCTOSHUE
OT IPSIMOM JI0 MIIOCKOCTH, MPOEKIUs (GPUTYPBI HA TIIOCKOCTh. [lepneHaAnKyIsipHOCTh
IJIOCKOCTEN: MPU3HAK IMEPIECHANKYJSIPHOCTH JIBYX IUIOCKOCTed. Teopema o Tpéx
NEPIEHINKYJIISAPaX.

MHororpaHHuKHu

[IoHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOI'PDAHHHUKA, BBIITYKJIBIC
Y HEBBITYKJIblE MHOTOTPAHHUKH; Pa3BEPTKAa MHOTOrpanHuka. [Ipusma: n-yronpHas
OpU3Ma; TpaHu U OCHOBAaHHUS MPU3MBL, IpsiMasi U HAKJIOHHAsI MPU3MBbI; OOKOBas U
IIOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IIPSAMOYTOJIBbHBIN
napajuiesienunes; u ero cpoucrsa. llupammpa: n-yronpHas nupamuia, TPaHU H
OCHOBaHUE MUPaMU/Ibl; OOKOBAsI U MOJTHASI TOBEPXHOCTh MUPAMU/IbI; IPaBUIIbHAS U
yCeu€HHas nupamuga. OJIEMEHTbl MNpuU3Mbl W nupaMmuiabl. [IpaBUiibHBIE
MHOT'OTPAaHHUKU: ITOHATHE NMPABUIBHOIO MHOTOTPAHHMKA; MPABUIIbHAA IPU3MA U
IIpaBUJIbHAS IIMPAMHUJA; NPABUIIbHAs TPEYroJibHas INHUPaMUAA U IPABUIIBHBIN
TeTpa’ap; KyO. IlpeacraBieHue O MpaBWIBHBIX MHOTOIPAHHUKAX: OKTadJp,
noJeKka3ip u ukoca’ap. CeyeHust npu3Mbl U TUPAMHUJIBI.

CuMmMeTprss B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, IPSAMOIA,
IUIOCKOCTH. DJIEMEHTBl CHMMETPUH B TUpaMUIaX, HapajulesIeUIe1ax, IPaBUIbHbIX
MHOI'OTPaHHHKAX.



Brerunciienne 3J€MEHTOB MHOTOTPAaHHUKOB: péOpa, AuaroHalid, YIJIbL.
[Tnomans OOKOBOW IMOBEPXHOCTH W TIOJHOW TOBEPXHOCTH TMPSIMOM TPHU3MBI,
TJI0IA]Ib OCHOBAHHUM, TeOpeMa 0 O0KOBOM OBEPXHOCTH MPSMOU mpu3Mel. [momanmp
OOKOBOHM ITOBEPXHOCTH M ITIOBEPXHOCTH IPABHJIBHOW IHpPaMHUJIbI, TEOpeMa o
miomaau yceuéHaou nupaMubl. [lonstue 06 00béMe. OObEM MUPaMUIbI, TTPU3MBI.

[TonoOuple Tena B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOMIASIMHU
MOBEPXHOCTEH, 00bEMaMH TTOJOOHBIX TEJl.

11 KJIACC

TeJia BpaleHust

HunuHapuyeckas MTOBEPXHOCTB, oOpasytoiue UUJIMHIPUYECKON
MOBEPXHOCTH, OCh LMJIMHIPUYECKOW ToBepXHOCTU. Llunuuap: ocHoBaHUS H
OOKOBasi TMOBEPXHOCTb, oOOpasyrolias M OCh; IUIOHAAb OOKOBOM M MOJHOU
MOBEPXHOCTH.

Konunueckast moBepXHOCTh, 00pa3ylolue KOHMYECKOW MOBEPXHOCTH, OChb U
BEpIIMHA KOHUYECKOH moBepxHocTU. KoHyC: OcHOBaHMe U BeplInHa, o0pa3yroias
U OCb; TIJIOIIA/Ib OOKOBOMU 1 MOJHOM MOBEPXHOCTU. Y CEYEHHBIN KOHYC: 00pa3yroniue
U BbICOTA; OCHOBaHUS U OOKOBAsi IOBEPXHOCT.

Cdepa u map: UeHTp, paauyc, IUAMETP; IUIOMIA/lb MOBEPXHOCTU CQEpHI.
B3auMHoe pacnonoxkeHue chepbl U IIIOCKOCTH; KacaTesbHas MIOCKOCTh K cepe;
IJI011a1b CEepHI.

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.

[Tonsarue 06 00bEMe. OcHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 006 00BEME
OpsIMOYTOJIBHOTO Mapajulesienuiena v cieactsus u3 Heé. OO0bEM IWIMHIpA,
KoHyca. O0BEM 1mapa u miomaas cepsol.

[lonobHbie Tena B mnpocTtpaHcTBe. COOTHOWIEHUS MEXAY IUIOMIAASIMU
OBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEJL.

Ceuenus munHApa (mapauiesIbHO U NEPHEHANKYIISIPHO OCH), CEYEHHUS 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 4Kciio. Pa3nokeHue BEKTopa Mo TPEM HEKOMILJIAaHAPHBIM
BekTopaM. IlpaBuno mnapamnenenunena. Pemenue 3agay, CBSA3AaHHBIX — C
IIPUMEHEHHEM IIPaBWJI JEUCTBUM C BekTopamu. lIpsmoyronpHas cucrema
KoopauHat B ImpoctpaHcTBe. Koopaunartel Bektopa. Ilpocreimme 3amaun B
KOOpJAMHATax. YTos Mexay Bekropamu. CKalsipHOE IPOU3BEAEHUE BEKTOPOB.



Beruuciienue yriioB Mexay OpsIMbIMHA M TJIOCKOCTSIMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IPU PEIICHUU TEOMETPUUECKUX 3a]ay.



IIVIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUSI MPOTpaMMbl y4eOHOTO MpeaMeTa
«MaremaTuka» XapakTepU3yrTCs:

I'paxxnanckoe Bocnuranue:

c(hOpMHPOBAHHOCTHIO TPAKIAAHCKON MO3UIIMK 00YYAIOIErocs Kak akTHBHOTO
U OTBETCTBEHHOTO WJIE€HAa POCCHUHCKOro OOIlIecTBa, MPEACTaBICHUEM O
MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHUH,
npoLeayp TpakJIaHCKOro oOmiecTBa (BBIOOPBI, OMPOCHI W IIp.), YMEHHUEM
B3aMMOJICCTBOBAaTh C COLMAJIBHBIMU HMHCTUTYTaMU B COOTBETCTBUM C HX
GyHKIMSIMUA U HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BoCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKOM IpaKJaHCKOW UJICHTUUHOCTH, YBOXKCHUS K
MPOLLJIOMY W HAaCTOSIIEMY POCCUMCKOW MAaTEMATUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTUKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOW MATEMATUUYECKOU IIKOJIBI,
K HCMOJIb30BAHUIO ATUX JOCTIKCHUN B JIPYrUX HaykKaX, TEXHOJIOTHAX, cdepax

SKOHOMHUKH.
JlyXOBHO-HPaBCTBEHHOT'0 BOCIIUTAHMS:
OCO3HAaHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HapoJa;

c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHHUS, HSTUYECKOTO  IOBEJCHMUS,
CBSI3aHHOTO C MPAaKTHYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JEATEIbHOCTHIO
Y4€HOI0; OCO3HAHMUEM JIMYHOIO BKJIA/Ia B IOCTPOCHHUE YCTOMUMUBOIO OyAyIIEro.

JcTeTHYECKOe BOCIIMTAHHUE:

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

dusnyecKoe BOCIUTAHKE:

c(OPMHPOBAHHOCTBIO yMEHHS TPUMEHSATH MaTeMaTHYEeCKUE 3HAHUS B
WHTEpECcax 370pOBOTO U O6e30macHOro oopasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (30pOBOC MHUTaHWE, COAJTaHCUPOBAHHBIA PEKUM 3aHATHUA U
OTJIbIXa, peryJisipHas Gu3nUecKasi aKTHBHOCTH); (DU3UIECKOTO COBEPIIIEHCTBOBAHUS,
IIPU 3aHITUSAX CIIOPTUBHO-03/I0POBUTENBHOMN A TEIbHOCTHIO.

TpynoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYHIy, OCO3HAHWUEM ILIEHHOCTU TPYAOIIOOUS; MHTEPECOM K
pasnuyHbiM  chepam  mpoecCHOHANBHON  JESITENIbHOCTH, CBSI3AHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeld mnpodeccu W Ppeaqnu30BbIBaTh COOCTBEHHBIC >KM3HEHHBIE IUIAHBI;
TOTOBHOCTHIO W  CIOCOOHOCTBIO K  MaTEeMaTHYECKOMY OOpa3oBaHHIO U



caM0OOOpa30BaHUI0 HA MPOTSHKCHUH BCEH J>KM3HHM,; TOTOBHOCTHIO K AKTHBHOMY
Y4aCTHIO B PEIICHUHU MPAKTUYECKUX 3a]1a4 MaTEMAaTHYECKON HaMpaBICHHOCTH.

IK0JI0rHUecKoe BOCIIUTaHHE:

c(hOpPMHUPOBAHHOCTBIO DKOJOTHUECKON KYJIBTYphl, TOHUMAHUEM BIHMSHUS
COLMAIbHO-DPKOHOMHYECKHUX TMPOILIECCOB HA COCTOSIHUE MPUPOJHON M COLIMATIBLHOU
cpedpl, OCO3HAHMEM TJIOOAIBHOTO XapakTepa HSKOJOTHYECKHX IpooJieM;
OpHUEHTaIlMel Ha NMPUMEHEHHWE MaTeMaTHYEeCKMX 3HAHUU JUIsl peIIeHHs 3a1ad B
00J1aCTH OKPY’KAIOIIEH Cpebl, TUNTAHUPOBAHUS ITOCTYITKOB U OLICHKH UX BO3MOYKHBIX
MOCJICACTBUM JUISI OKPYIKAFOIIEH CPEIbI.

IleHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpMHUPOBAHHOCTbIO MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAayKM U  OOIIECTBEHHOM  MPAaKTUKH, [MOHUMaHUEM
MaTeMaTH4YeCKOM HayKu Kak cdepbl 4YeTOBEYECKOW JESTEIbHOCTH, JTaloB €&
pPa3BUTHA M 3HAYUMOCTH JJIs Pa3BUTUS IMBWIM3ALUM, OBJIAJCHUEM S3BIKOM
MaTeMaTUKU M MaTeMaTH4YeCKOW KYyJIbTYpOW KaK CpPEICTBOM IIO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIISATh MPOEKTHYID U HCCIEAOBATENBCKYIO JESITEIHHOCTh
WHJMBUIYaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

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

1)  Vuusepcarvnvie  noznasamenvHuvle  Oelicmsus, — 0becneuusarom
Gopmuposanue 6a308blX KOSHUMUBHBIX NPOYECCO8 00YyUaAOWUXcs (oceoeHue
Memooo8  NO3HAHUSL — OKpyJcalowe20  Mupa,  NpuMeHenue  J102U4ecKux,
uccie008amenbeKux onepayull, ymeHul pabomams ¢ ungopmayueti).

ba3oBble jornueckue a1eiicTBU:

e BBISBIIATh U XaPaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKA MATEMATUICCKUAX
O0OBEKTOB, TOHSATUH, OTHONICHWUH MEXAY TMOHATUAMH; (HOPMYITHPOBATH
OTIpENICICHUs] ~ TOHSATUN; YCTAHABIMBATH CYIIECTBEHHBIM  MPHU3HAK
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  MAaTEeMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
npotuBopeunss B (akTax, JAHHBIX, HAOMIOJACHUSIX U YTBEPKICHUSX;
npeajgaratb KpUTEPUH JUTsl BHISIBIICHUS 3aKOHOMEPHOCTEHN U IPOTUBOPEUNI;



e JleNaTh BBIBOJABI C HCIIOJH30BAHWEM 3aKOHOB JIOTHKH, JEAYKTHBHBIX M
WHAYKTUBHBIX YMO3aKIIOUCHUN, YMO3aKIIOUCHU 110 aHAJIOTHH;

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

e BBIOMpATH cHOCOO perieHus y4yeOHOM 3amadyu (CpaBHUBATH HECKOJBKO
BapUMAHTOB pEIICHMs, BHIOMPATh HauMOoJiee MOIXOIAIUNA C Yy4ETOM
CaMOCTOATEIBLHO BBIICTIEHHBIX KPUTEPHUEB).

ba3zoBble ucciearoBarebcKue 1eiicTBUA:

e HCIOJb30BAaTh BOMPOCHI KaK HCCIEAOBATENLCKUN MHCTPYMEHT MO3HAHMUS;
dbopmynupoBaTh BOMPOCHl, (UKCUPYIOUIME MPOTUBOpEUHE, MpodieMy,
yCTaHaBIMBaTh  HUCKOMOE W  JIaHHO€, (OpMHPOBATH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

e TIPOBOJUTH CaMOCTOSITEJILHO CIUTAaHUPOBAHHBIN AKCIICPUMEHT,
UCCIIEJIOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTU4eCKOTO
0o0beKTa, SBJICHUS, TMPOIECCA, BBISABICHUIO 3aBUCUMOCTEH  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 PA3BUTHE TMPOIECCA, a TAKXKE BBIJIBUTAThH
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,
aHATM3WPOBAaTh, CHCTEMATH3UPOBATh U WHTEPIIPETUPOBATH WH(POPMAITHIO
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  KOMMYHUKAmMUGHble  Oelicmsus,  0becnedugarom

copmMuUpo8aHHOCmMb COYUATLHBIX HABLIKOE 00Y4arOUUXCHL.

OO0menue:

e BOCIPUHUMATH U (POPMYJIIMPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBHIMU
U [eNIIMH OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3pECHUS



B YCTHBIX U MUCbMEHHBIX TEKCTax, JaBaTh MOSICHEHUS MO XOJYy PEIICHUS
3a/1a4d, KOMMEHTHUPOBATh MOJYYCHHBIN pe3yIbTaT;

B X0JIe 00CYXJICHHS 3a]1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIAEMOU TEMBI,
poOJIeMbl, perraeMoi 3aJa4u, BRICKA3bIBATh M/I€H, HAIICIICHHBIE HA MIOUCK
pEUIEHUs; COMOCTAaBISATh CBOM CYXKJICHHS C CYXACHUSMH JIPYTHX
YYaCTHUKOB JMAJNIOTa, OOHAPYKUBATh Pa3lIMYME U CXOJCTBO TO3UIUH; B
KOPpEeKTHOU (hopme hopMyIMpoBaTh Pa3HOIIACHS, CBOU BO3PAKEHUS,
OPEACTABIATh  pPE3ydbTaThl  PEUIEHUA  3aJaud,  JKCIIEPUMEHTA,
UCCJIeIOBAaHUS, POEKTA; CAMOCTOSITEILHO BEIOUPATH (POPMAT BBICTYILICHHUS
¢ Y4€TOM 3aj1au MPE3eHTAINU U OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHn4ecTBo:

NOHUMATh U UCIIOJIH30BaTh MPEUMYIIIECTBA KOMAHIHON Y UHIMBUIyaIbHOU
paboThl MpU pelIeHUuH Y4eOHBbIX 3ajay; MPUHUMATH 1EIb COBMECTHOMN
JESITeIbHOCTH, IUIAHUPOBAaTh  OPraHMU3alMI0 COBMECTHOM  paboThl,
pacupenensiaTh BUAbBl padOT, IOTrOBApUBATHCS, OOCYKIATh MPOIECC U
pe3yabTat paboThl; 0000111aTh MHEHUS HECKOJIBKUX JIFOCH;

y4acTBOBATh B IPYNIOBBIX (hopMax padboThl (00CYKIeHUs, 0OMEH MHEHUIA,
«MO3TOBbI€ IITYPMbD» U HHBIE); BBINOJIHATH CBOIO 4YacThb padOThl H
KOOPJUHUPOBATH CBOM JACHCTBUS C APYTMMU UJIEHAMU KOMAH/Ibl; OLIEHUBATh
KauecTBO CBOEro BKJIaJa B OOMMHA MOPOAYKT MO  KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHUCTBUS.

3) Yuueepcanvuvie pecynamusnsie oeiicmaus, 0becneuusarom Gopmuposanue
CMBICIIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTAaBJIATH IUIAH, AITOPUTM PEIICHUS 3aa4H, BBIOMpaTh CIIOCO0 pelieHus
C YU4€TOM UMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUH C yUETOM HOBOU
UH(pOpMALIHH.

CaMOKOHTPOJIb:

BIAJICTh HaBBIKAMU II03HABATEIbHOM pedieKcuH Kak OCO3HaHUs
COBEPILIACMBIX JIEUCTBUI U MBICIMUTEIBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIQJIETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS IIPOLIECCa U pe3yibTarTa
pelIeHns MaTeMaTUYECKOW 3a1a4H;

OPEABUAETH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUH 3aa4H,
BHOCUTH KOPPEKTUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB,
JaHHBIX, HAWJAEHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE pe3yjbTaTa LEIW U YCIOBUSAM, OOBSCHATH
OPUYUHBI JTOCTUKEHUSI WIH HEIOCTUKEHHS PE3yJIbTATOB JEATEIbHOCTH,
HaxXOJIUTh OIHOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



HPEIMETHBIE PE3YJIBTATDBI
10 KIJACC

OnepupoBaTh NOHATUAMU: TOUYKA, IPAMAs], IIIOCKOCTb.

[IpyMeHATP aKCHOMBI CTEPEOMETPUHM M CIEACTBUS W3 HUX IIPU PELICHUH
reOMETPUUECKUX 3a1a4.

OnepupoBaTh NOHATHIMU: MMAPATUIETBHOCTh U MEPIEHIUKYIIPHOCT MPSAMBIX
Y IJIOCKOCTEMN.

KnaccudunmpoBaTe B3aMMHOE pACIOIOKEHHE TMPSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MNOHSITUSIMH: ABYTPAHHBIA YTroJl, TPAHU JBYTPAHHOTO YIJIa,
pedpo ABYrpaHHOrO yria; JUHEHHBIM Yrojl JBYTPAHHOIO YIJa; rpaaycHas Mepa
JIBYI'PAHHOTO yTJIA.

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

Pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOIPaHHUKOB (OHUpamMuja; MpuU3Ma,
IOpSIMOYTOJIbHBIN MapaieNnenumnes, Kyo).

Knaccudummpoatb ~ MHOTOTpaHHUKH, BBIOWpass ~ OCHOBaHWS  JUIS
kinaccudukanuu  (BBIMYKJIBIE W HEBBIMYKJIbIE MHOTOTPAHHHUKHW; TPABWIbHbBIE
MHOTOTPAaHHUKH; TIPSIMBbIE U HAKJIIOHHBIE MPU3MBbI, TapaJLICICTUIICIbI ).

OnepupoBath MOHATUSMHU: CEKYIAs IIJIOCKOCTh, CECYEHHE MHOTOTPAHHUKOB.

OOBSACHATH NPUHLIUIIBI TOCTPOEHUS CEUEHUH, UCTIONb3Ys METO]T CJIE/IOB.

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, IPUMEHSS W3BECTHBIC AHAJUTUYECKUE METOAbl IIPU PELICHUU
CTaHJAPTHBIX MAaTEMaTUYECKUX 3aJa4 HA BBIUYHCIIEHUE PACCTOSHUN MEXKAY IBYMS
TOYKAMHU, OT TOYKM JO TMPSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKpEILNBAIOIIUMHUCS TPSIMBIMHU.

Pemiate 3a7aun Ha HAXOXKJEHUE TEOMETPUUYECKUX BEJIMYMH MO 00pa3iiaM Uiu
aNrOpuTMaM, MPHUMEHSS W3BECTHBIC AHAIUTHYECKHE METOAbl NPU PELICHUU
CTAaHJAPTHBIX ~MATEMATHYECKMX 3aJa4 HAa  BBIYMCIEHUE YIVIOB  MEXKIY
CKPCIIMBAIOIIMMHUCS TNPAMBIMH, MEXIYy TMPAMOA M IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.

Breruucnarh 0ObEMBI U IJIOMIAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma,
NUpaMmuaa) c IpUMEHEHUEM (POPMYJT; BBIYUCISITH COOTHOIIEHHS MEXY ITOIIAIIMH
NOBEPXHOCTEH, 00bEMaMM MO I00HBIX MHOTOTPAHHUKOB.



OnepupoBaTh MOHATUSIMH: CHMMETPHUS B TMPOCTPAHCTBE; IIEHTP, OCh H
TUIOCKOCTh CUMMETPHUH; IIEHTP, OCh U TJIOCKOCTh 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,
IPENOIATrafoIIUX HECKOJIBKO MIAroB PEIICHHSs, €CIH YCIIOBUS IPUMEHEHUS 3aaHbI
B SIBHOU (hopme.

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

[IpuBOUTE TpUMEpPHl MATEMAaTHUYECKUX 3aKOHOMEPHOCTEH B TpHUPOIE U
YKU3HH, PaCIiO3HABATh MPOSIBICHUE 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 TEOMETPUH, HWCCIEI0BaTh IIOCTPOCHHBIE MOJCIH C
UCIIOJIb30BAaHUEM TE€OMETPUICCKUX IMOHATHIA M TEOPEM, aIrapara aareOpsl; penarh
IIPAKTUICCKUE 3a/1a49H, CBA3AHHBIC C HAXOXKICHUEM T€OMETPUICCKUX BEITHMYUHH.

11 KIIACC

OnepupoBaTh MOHATUSMHU: UWIHHIPUYECKas MOBEPXHOCTh, O0Opasyromme
[THHIPUYECKON TOBEPXHOCTH; IMIIMHIP; KOHMYECKast TOBEPXHOCTh, 00pa3yromIne
KOHMYECKOH TTOBEPXHOCTH, KOHYC; cpeprudecKkasi HOBEPXHOCTb.

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

OOBSICHATH CIOCOOBI MOTYYEHUS TEN BPALLEHHUS.

KnaccudummpoBats B3auMHOE pacoiokeHne chepbl ¥ MIOCKOCTH.

OmnepupoBaTh MOHIATHSIMH: IIAPOBOM CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
CETMEHTA; IIapOBOM CJIOM, OCHOBAHHE LIAPOBOTO CIIOS, BHICOTA HIAPOBOTO CIIOS;
IaPOBOM CEKTOP.

Boruucnsate  0o0BEMBI W MUIOMIAAM  TOBEPXHOCTEH  Tell  BpalieHus,
reOMETPUUYECKUX TeJ C IPUMEHEHUEM (HOopMYyI.

OnepupoBath NOHITUSIMU: MHOTOTPAHHUK, BIIUCAHHBINA B CPEPy ¥ OMTMCAHHBIH
okoJ10 cdepsl; cepa, BMcaHHas] B MHOTOTPAHHUK WJTU TEJIO BPAIIICHHUS.

BBIYuCISITS COOTHONMICHHS] MEXIY IUIOMIAASIMU TTOBEPXHOCTEN U 00BEMaMu
M0JIOOHBIX TETl.

N300pakate u3ydaemple (QUTyppl OT PYKH U C TPUMEHEHHEM IMPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TIOCKUE YEPTEIKU U3 PUCYHKOB MTPOCTHIX 00BbEMHBIX
¢Guryp: BU1 cBEpxy, COOKY, CHU3Y; CTPOUThH CEUECHHUS TEJ BPAIICHHUS.



W3Bnekatb, WHTEPNpPETUPOBaTH U MpeoOpa3oBbIBaTh HHGOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, MPeACTABICHHYIO Ha YepTexkax U
pPUCYHKAX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

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

[IpumensATs MpaBUIIO NMapajuieaenuIe/a.

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

HaxoanTte cyMMy BEKTOPOB M ITPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEKIY
BEKTOpAaMH, CKaJSIPHOE MPOMU3BEACHUE, PpACKIAJbIBaTh BEKTOP MO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3anaBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT.

[TpumensTh reomeTpruyeckue GakThbl ISl PEIICHHS] CTEPEOMETPUUYECKUX 3a/1ad,
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 BEITMYUH 1O 00pa3liaM WIH alrOPUTMaM, PUMEHSIS
W3BECTHBIE METOBI IIPY PELUIEHNN CTAHIAPTHBIX MATEMATHYECKUX 3a/1a4.

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

[IpyBOIMTE NpHUMEpPBl MATEMATHYECKUX 3aKOHOMEPHOCTEM B NPHUPOAE 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
MaTeMaTU4yecku CGHOPMYIUPOBAHHON MPOOJIEMBI, MOJEIHPOBATh pEaNbHbIE
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.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacoB DJIeKTPOHHBbIE
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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.edso0.ru/1c209e37
bu6nunoreka [JOK
4 1 1
Vsl MexAy IPSIMBIMU U TUIOCKOCTSIMHU 0 https://m.eds0o.ru/1c20937
bu6mmoreka [IOK
> Mrororpaitici 1 . https://m.edsoo.ru/1c209e37
N bubmuoreka [JOK
6 OOBEMEI MHOrOrpaHHHKOR o 1 https://m.edso0.ru/1c209e37
7 [ToBTOpEHME: CEUCHMSI, PACCTOSIHUS U YIJIbI 4 1 bubmorexa [TOK
perue: P y https://m.eds00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0
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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
1 T 12
eI BpatieHt 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

I[TPOI'PAMME
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Koan4yecTBo 4yacos DJIeKTPOHHbBIE
Ne Hara undposbie
Tema ypoka Kontpoabubie | IIpakTuueckue
n/n Bcero u3ydeHusi | oOpa3oBaTejbHbIE
padoTshI padoThI
pecypcsl
OCHOBHbBIE TIOHSITUSI CTEPEOMETPHH:
TOYKa, MPSMasi, INTOCKOCTh,
npoctpaHcTBo. [IpaBuima
1 1/1506 I;)KGHI/ISI Hapnc Kax: 1 bubmmorexa [OK
p pHeyH o https://m.edsoo.ru/aecc77cd
M300paKeHUS TUIOCKOCTEH,
napasuieIbHbIX NPSAMBIX (OTPE3KOB),
CepeIHBI OTPE3Ka
ITonsaTus: nepecekaronmecs
2 IUTOCKOCTH rfe €CEKaroIInecs 1 bubmorexa LIOK
- 11ep https://m.edsoo.ru/2d8a9c99
TpsiMasi M IJI0CKOCTh
[TonsTHA: nepecekaromuecs
3 IJIOCKOCTH, TIEpECEKAIOIINECS 1 bubmiorexa HOK
» TP https://m.edsoo.ru/db685e73
npsiMasi ¥ TJI0CKOCTh
3HAKOMCTBO C MHOTOTpaHHUKaMH,

4 M300pakKeHHE MHOTOTPAaHHUKOB Ha 1 bubamnoreka [HOK
PHUCYHKAaX, Ha POEKIIMOHHBIX https://m.edso0.ru/a63959ed
yepTexax
HauansHusle cBegeHus o KyOe u

5 [MUpaMUIe, UX pa3Bé TKI/IZI MOJEJIN 1 bubmaorexa LOK

p - XD p ' https://m.edsoo.ru/b30dff38
CeucHMSI MHOTOIPaHHUKOB
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HavanbsHbie cBeneHus o kyoe u

6 MMpamMuie, X pa3BEPTKU U MOJIEIH. bubamorexa [IOK
https://m.edso0.ru/3d8ffd32

CeueHust MHOTOrpaHHUKOB
[TonsiTne 06 akcMOMaTUYECKOM

7 IIOCTPOEHUHU CTEPEOMETPUU: bubmmoreka [IOK
AKCHUOMBI CTEPEOMETPUH U https://m.edsoo.ru/0cc5c4fe
CIIEJICTBUS U3 HUX
[TonsiTne 06 akCMOMaTHYECKOM

3 IIOCTPOEHUHU CTEPEOMETPUN: bubamnoreka [HOK
AKCHOMBI CTEPEOMETPUH U https://m.edso0.ru/239c8cb4
CIIEJICTBUS U3 HUX
[TonsiTre 06 akcHOMaTHYECKOM

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

10 MMOCTPOCHUU CTEPEOMETPHUH: bubmuotexa [{OK
AKCHUOMBI CTEPEOMETPUH U https://m.eds00.ru/258fc245
CIIEJICTBUS U3 HUX
B3aumHoe pacrnonoxenue npsiMbix B

1 IIPOCTPAHCTBE: MepeCeKaroIIuecs, bubnuoreka LIOK
MapaJIENbHBIE U CKPEIIMBAIOLINECS https://m.eds00.ru/1a2520f6
npsIMbIe
[TapanienbHOCTE NPSIMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE:

12 napasuieJabHble IPSIMbIE B bubmmorexa LIOK

IIPOCTPAHCTBE; NapaLIEIIbHOCTh
TPEX MPSIMBIX

https://m.edsoo.ru/93ad36b3
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[MapannenbHOCTh PSMBIX U
TUTOCKOCTEH B MIPOCTPAHCTBE:

bu6maunoreka [JOK

13
[TapamienpHOCT NPSIMOU U https://m.edsoo.ru/ee1d19b9
IIJIOCKOCTH
14 VYribl ¢ coHarpaBIeHHBIMU bubnmoreka [HOK
CTOpOHAMU https://m.eds00.ru/9f4071b9
15 VYron mexay npsiMbIMU B bubnmnoreka [HOK
MPOCTPAHCTBE https://m.edso0.ru/fe733862
16 Yron Mexay nNpsMbIMHU B bubnmnoreka [HOK
IIPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapamienpsHOCTB IIOCKOCTEN bubamnoreka LIOK
[apajiebHbIe IIIOCKOCTH https://m.edso0.ru/2e18f255
18 CaoiicTBa napamienbHbIX bubnmnoreka [HOK
IUIOCKOCTEN https://m.eds00.ru/e504d656
[Ipocreiimure mpoCcTpaHCTBEHHBIE
19 (burypsl Ha MIOCKOCTHU: TETPaAd] brbamorexa LIOK
P  TETPAD, https://m.edsoo.ru/4a28dc02
KyO, mapasuienenumnesn
. bubnuoreka [JOK
20 Hoctpoerie ceuerit https://m.edso0.ru/1d434d0f
bu6munoreka [JOK
21 II 7
OCTPOCHHUE cetetuH https://m.edsoo.ru/ec26fe5d
KonTponbhas pabora no reme
29 "IIpsMble U MIIOCKOCTHU B bubmmoreka [IOK
npoctpancTie. [lapannenbHoCcTh https://m.edso00.ru/9a0a9e56
MPSIMBIX U MJIOCKOCTEH"
[TepnieHAUKYASIPHOCTD PAMON 1
PDHEHARID P bu6muoreka [JOK
23 TUIOCKOCTH: TIEPIICHIUKYISIPHBIC

IIPpAMBIC B IIPOCTPAHCTBE

https://m.edsoo.ru/b19f6as5d
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24 [Ipsimble napasuienbHbIE U bubmuoreka LIOK
MEePIEHANKYIISIPHBIE K INTIOCKOCTH https://m.edsoo.ru/0ac11c95

o5 [Ipsimbie mapannenbHble U bubnmnoreka [HOK
MEPIEHANKYIISIPHBIE K TNTIOCKOCTH https://m.edsoo.ru/ba545966

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

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

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

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

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

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

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

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

34 [TepnienauKymsip ¥ HAKJIOHHBIE: bubnmnoreka [HOK

PACCTOAHHUE OT TOYKH A0 IMITOCKOCTH,

https://m.edsoo.ru/dbee22bc
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PacCToAHUC OT prlMOﬁ a0

TJIOCKOCTH
35 VYTIIBI B IPOCTPAHCTBE: YTOI MEKIY bubnuoreka [IOK
MIPSIMOM U TNIOCKOCTBIO https://m.edso0.ru/6b61b2b4
36 JIByrpaHHBbIi1 yro, JUHEHHBIN Yrom bubnuoreka IIOK
JBYTPAHHOI'O yria https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIil yroi, JUHEHHBINA Yo bubmuoreka [JOK
JABYIPAHHOI'O yIJia https://m.edsoo.ru/c7c777ed
[lepnieHIUKyYISIPHOCTD MIIOCKOCTEM:
38 n I/FI)BHaIf[ neyneg UKYJSIPHOCTH Bubmmorexa [JOK
p p f[ yp https://m.edsoo.ru/ec3e2da3
JIBYX TIJTIOCKOCTEH
[TepneHaUKyYISIPHOCTD INIOCKOCTEM:
39 I II/I)3HaKI[ neyneg HUKYJIIPHOCTH bubmmorexa [IOK
P P f[ yip https://m.edsoo.ru/ed9e2a8e
JIBYX TUIOCKOCTEMH
[lepneHaUKyIIpHOCTD MIOCKOCTEH:
40 MIPU3HAK MEPIEHANKYIIPHOCTH bubmorexa [IOK
p p . yp https://m.edsoo.ru/ba75dc57
JIBYX TIJIOCKOCTEH
41 Teopema o Tpéx mepreHIUKyIsApax bubmorexa [TOK
P P PHCHIHMKYIAP https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX MepIeHIUKYIApax bubmorexa [JOK
p P PHCHARIYIVP https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx mepreHIUKYIsIpax bubmorexa [JOK
P P PHCHAMKYIAP https://m.eds00.ru/9f246736
KonTponbnas pabota mo Temam
m "TleprieHANKYISIPHOCTD MPAMBIX U bubnmnoreka [HOK

miockoctei" u "Y sl MeX Iy
MPSIMBIMH U TUIOCKOCTAMHU"

https://m.edsoo.ru/5b971ef3
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IlonsTue MHOT'OIrpaHHHKa,
OCHOBHBIC 3JICMCHTHI

45 MHOI'OI'PAaHHUKA, BBITYKIIbIE U bubmmorexa LIOK
https://m.edsoo.ru/2d24e873
HEBBIYKJIbIE MHOT'OIPaHHUKH;
pa3BEPTKAa MHOTOIPaHHUKA
[Ipusma: N-yronabHas npu3Ma; rpaHu
46 Y OCHOBAaHUS IIPU3MBI; IpsiMas U bubnuoreka IIOK
HAKJIOHHAs IPU3MBI; OOKOBast U https://m.edsoo.ru/b4ad63ad
IIOJTHAsl HOBEPXHOCTh MPU3MBI
47 [Tapannenenunen, npsIMOYrOJIbHBIN bubmuoreka [IOK
napajuiesienuIie]l U €ro CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamupaa: N-yroapHas nupaMuia,
I'paHd U OCHOBAHUE THUPAMHU/IBI;
48 OOKOBast 1 TIOJIHAsl TIOBEPXHOCTh butmorexa LIOK
https://m.edsoo.ru/fblcd0a5
MUPAMUbI; IPaBUIIbHAS U
yceu€HHas nmupamuaa
[IpaBuIbHBIE MHOTOTPaHHUKH:
MOHSATHE MTPABHIBLHOTO
49 MHOI'OI'paHHUKA; IPaBUJIbHAS bubnuoreka [IOK
IIPU3Ma U NPaBUJIbHAS TUPAMHUIA; https://m.eds00.ru/074c8865
MpaBUIIbHAS TPEYTOJIbHAS MTUPAMHUIA
U NIPaBWIBHBINA TETpadap; KyO
[IpencraBnenue o NpaBUIbHBIX
50 MHOTOI'PaHHUKAX: OKTadIp, bubmorexa [TOK
https://m.edsoo.ru/a0fdd5bf
JOJEKa’Ap U UKOCABP.
CumMmeTpust B IPOCTPAHCTBE:
51 CUMMETPHSI OTHOCUTEIBHO TOUYKH, bubnmnoreka [JOK

MPSMOH, TIIOCKOCTH. DJIEMEHTBI
CUMMETPHUH B MUpPaAMUIAX,

https://m.edsoo.ru/b9e777d9
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apajiiejicnmIcaax, npaBUJIbHbIX
MHOT'OIr'paHHHUKax

Brrunciaenue 31eMeHTOB

Bbubnunoreka [JOK

2 1 pé
> MHOT OIPAHHHKOB: pEGpa, https://m.edsoo.ru/6cdbecef
JMaroHalu, YTkl
[Inomane 60KOBOI OBEPXHOCTH U
TIOJTHOW IMOBEPXHOCTH TTPSAMOU
53 MIPU3MBI rmop ab OCHOI:;aHI/IfI bubmaorexa LOK
P > TUIOTHAE ’ https:/m.eds00.ru/37d84157
TeopeMa 0 OOKOBOW OBEPXHOCTH
IIPSIMOU ITPU3MBI
[Tnomanb 60KOBOI MOBEPXHOCTH U
MMOBEPXHOCTHU MPABUIBLHON
54 MUpPaMUJibl, TEOpEeMa O ILJIOIIaIn bubmorexa HOK
P . P mam https://m.eds00.ru/5603e30b
OOKOBOI1 MOBEPXHOCTH YCEUEHHOM
MTUPAMUTBI
55 KonTtponbhas pabora 1o reme bubnmnoreka [HOK
"MHororpaHHuKu" https://m.edso0.ru/a95f5c04
N bubnuorexa [JOK
> Honsie 06 0GbEme https://m.edsoo.ru/7ad0020b
N bu6moreka [JOK
> OObEM mHpaMi el https://m.eds00.ru/235171b3
N bu6mmoreka [{JOK
>8 R https://m.edsoo.ru/f47dfefd
N bu6mmoreka [JOK
59 OObEM mHpai bl https://m.eds00.ru/79¢10312
N bu6munoreka [JOK
60
O0bEm mupani et https://m.edsoo.ru/2faadc3f
61 O0BEM TTPU3MBI Bubmiorexa OK

https://m.edso00.ru/79853608
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bub6nunoreka [JOK

62 OOBEM mpu3MEL ! https://m.edso00.ru/1e053890
N bubnuorexa [JOK
63 OOBEM mpH3MEI ! https://m.edso00.ru/482d3f51
64 KontponbHas pabora no reme 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.
BrrunciaeHne pacCTOSHHM: MEX,
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 HroroBasi KoHTpoOIBHAs paboTa 1 https://m.edsoo.ru/b9146bc0
[ToBTOpenue, 0600IICHNE
CHCTEMaTH3allHs 3HAHH.
BrruucieHue yriioB: Mex
68 CerI_HI/IBaIOHIZIrMI/ICﬂ Hpﬂl\fIZMI/I, 1 bubmorexa LHOK
. https://m.edso0.ru/56765e8b
MEXTy MPSMOU U TIIIOCKOCTBIO,
JBYTPAHHBIX YTJIOB, YTIIOB MEXIY
TTOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME
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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 HOK
P> p https://m.edso00.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 mapa https://m.edsoo.ru/bc15f7{2
[unuaapuveckas MOBEPXHOCTb,

4 o0pa3ymolre UIHHIPHIECKOH 1 bu6munoreka [JOK
MMOBEPXHOCTH, OCh https://m.edso00.ru/6054b8cl
[IHHAPUIECKON TOBEPXHOCTH
[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
UAJTUHIPA)

https://m.edsoo.ru/016e25eb
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Konunueckasi moBepxHOCTb,
oOpa3zyromre KOHUYeCKOn

bu6maunoreka [JOK

! 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’ bubmaorexa LIOK

. . https://m.edso0.ru/897dd3b2
OOKOBOM U TTOJIHOW TTOBEPXHOCTH
VYceu€Hnsiii KoHyC: 00pa3 ve u
9 BBICOTA; OCHOBaIZI/ISI " goxz?a[: bubmmorexa [IOK
’ https://m.edso0.ru/1468bab3
MOBEPXHOCTh
N306paxenne koHyca Ha
mrockocth. Pa3BépTka KoHyca.

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

1 KoMOuHanmst Ten BparieHus u bubmuotexa [{OK
MHOI'OI'PaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHH1K, ONMCAHHBIN

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

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

N bubmuoreka [JOK
14 OObEM ummiizLpa, KoHyca https://m.eds00.ru/5513d87b
15 O061beM mapa u riomaab chepbl bubamorera LIOK

https://m.edsoo.ru/d189bde2
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[TomoOHbIe Tea B MPOCTPAHCTBE.
CooTHOIIIEHUS MEXTy TUIOIIAISIMH

bu6maunoreka [JOK

16
MMOBEPXHOCTEH, 00BEMaMu https://m.edsoo.ru/810cfleb
IMOJTOOHBIX TEN
KonTponsHasg padora 1o remam
17 "Tenf Bpa GHI:IH" u "O0BeMBbl bubmiorexa LIOK
" patt https://m.edsoo.ru/4a33a8ab
TEN
18 BexTop Ha MI0CKOCTH U B bubnuoreka IIOK
MIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CrnoeHue U BEIYUTAHHUE BEKTOPOB bubmaorexa LOK
P https://m.edsoo.ru/23f4f089
20 VMHOKEHHE BEKTOPA HA YKUCIIO bubnnorexa [OK
P https://m.edsoo.ru/dee379eb
Pasnoxenue Bekropa 1o Tpém
21 HEKOMIUJIaHAPHBIM BEKTOPaAM Bubmaorexa ITOK
P paM. https://m.edsoo.ru/a28fd74e
[IpaBuno mapannenenunena
Pertenne 3aga4, CBI3aHHBIX C
22 MNPUMEHEHUEM IPABUII IEHCTBHI C bubmmorexa [OK
P p https://m.edso0.ru/5a827900
BEKTOpaMU
KoopanHaTHO-BEKTOPHBII METO
23 o Hp elICHUU reOMef NYECKUX bubnmorexa [OK
pup p https://m.edsoo.ru/d3alfe30
3amay
[IpsimoyronpHas cuctema
KOOPIMHAT B IIPOCTPAHCTBE.
P poetp bubmoreka [[OK
24 Koopaunatsl BekTopa.

[IpocTreiimue 3agaum B
KOOpIMHATAX

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



https://m.edsoo.ru/810cf1eb
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https://m.edsoo.ru/dee379eb
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Yron Mexay BEKTOpaMHu.

25 CkasipHOE IPOM3BEICHUE bubmorexa [TOK
P P https://m.edsoo.ru/725effc4

BEKTOPOB
Brrunciienue yrioB Mexay bu6mmoreka [{OK

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

27 "BekTopbl 1 KOOpAMHATHI B bubmorexa [JOK

PRI KOOPA https://m.eds00.ru/77c22fc5

MIPOCTPAHCTBE
[ToBTOpEHME, 0000IICHNE U

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

29 CHUCTEMAaTHU3aLUs 3HAHUM. bubnuorexa [JOK
OcHoBHBIE QUTYPBI, (AKTBHI, https://m.edso0.ru/078cd184
TEOpEeMbI Kypca IUIAaHUMETPUH
[ToBTOpenue, 0600IICHNE U

30 cHCTeMaTH3alys 3HaHui. 3a7a4uu bubnuorexa [JOK
IUIAHUMETPUUA U METOIBI UX https://m.edsoo.ru/7491efe0
penieHus
[ToBTOpenue, 0000IIEeHUE U
cHCTeMaTH3alys 3HaHui. 3a7auu bubmoteka [[OK

31
IJTAHUMETPUU U METOJBI X https://m.edsoo.ru/4dffda97
pelieHus
[ToBTOpenwue, 0600IICHNE U

32 CHUCTEeMAaTHU3allus 3HAHUM. bubmuoreka [[OK

OcHoBHBIE QUTYPBI, (AKTHI,
TEOpEeMBbI Kypca CTepeOMEeTpUH

https://m.edsoo.ru/74b2ad91
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bub6nunoreka [JOK

33 Hrorosas konTposLHas padota ! https://m.edsoo.ru/ec24dfc2
34 [ToBTOpenue, o0o0LIIeHNE U 1 bubnuoreka IIOK
CUCTEMAaTU3alus 3HAHUU https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I1O 34

[TPOI'PAMME



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

IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOU ITPOI'PAMMOBI

10 KUIACC
Kon .
IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpoBepsieMoro .
0o0pa3oBaTe/ILHOI NPOrpaMMbl CpeHero 001ero 00pa3oBaHusi
pe3yJabrarta
7 I'eomerpus
7.1 OnepupoBath MOHIATUSIMH: TOUKA, MIPsiMasi, MIIOCKOCTh
25 [IpuMeHATh aKCMOMBI CTEPEOMETPHUH U CIICJICTBHS U3 HUX TIPH PEUICHUU
' reOMEeTPUYECKUX 3a1a4
23 OnepupoBaTh MOHSATUSAMU: TMAPAVICTBHOCTh U TMEPHEHIUKYISIPHOCTH
' MPSAMBIX U IIOCKOCTEH
-4 KrnaccuduimpoBaTh B3aUMHOE pacloioKeHHE MPSIMBIX U TUIOCKOCTEH B
' IIPOCTPAHCTBE
OmnepupoBaTh MOHATUSMU: IBYTPAaHHBINA YT'OJl, TPAaHU JABYTPAHHOTO yIJIa,
7.5 pedpo BYrpaHHOro yrja, JIMHEHWHBIM Yrojl JBYIpPaHHOIO YTJa,
rpajycHasi Mepa JBYTPaHHOI0 yria
OnepupoBaTh MOHSATUSMU: MHOTOTPAHHUK, BBITYKIIBIA M HEBBITYKIIBINA
7.6 MHOTOTpaHHUK, 3JI€MEHTBI MHOIOTpaHHHKa, PaBUJIbHBIN
MHOTOTpaHHUK
27 PacnoznaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (MHpaMuja, MpU3Ma,
' MPSIMOYTOJIbHBIN Mapaienenumnes, Kyo)
KrnaccudummpoBaTh MHOTOTpaHHUKH, BBIOMpAas OCHOBAHHS IS
-8 KjnaccupuKkanuu  (BBIIYKJIbIE U HEBBINYKIIBIE  MHOIOTPaHHHKH,
' MpaBWIbHBIE MHOTOTPAaHHUKH, TIPSIMbIE W HAKJIOHHBIE MPHU3MBL,
napauIeNIenune/Ibl )
29 OnepupoBarh  MOHATHUSIMHU: CeKylas  IUIOCKOCTb,  CEUYCHHE
' MHOTOTPAaHHHKOB
210 OOBACHATP MNPUHIUIBI TOCTPOCHUS CEYEHHl MHOI'OMPAaHHUKOB,
' UCIIOJIB3YS METOJ] CTIEI0B
CtpouTh ce4eHHs MHOIOIPAaHHHUKOB METOJIOM CJIEJIOB, BBIOJIHATH
7.11 (BBIHOCHBIE) IUIOCKHE YEPTEKU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX

¢buryp: Bua cBepxy, cOOKy, CHU3y




7.12

Pemarn 3alauy Ha HaXO0XJICHUC I'COMCTPUYCCKNUX BEJIMYUH I10 o6pa3uaM
WX aJIrOpUTMaM, NPUMCHAA H3BCCTHBIC AHAIUTUYCCKUEC MCETOJbI ITPpH
pE€IICHUN CTAaHAAPTHBIX MATCMATHYCCKUX 3adad Ha BbIYHUCICHUC
paCCTOHHI/Iﬁ MCXKAY ABYMA TOYKaMH, OT TOYKH OO HpHMOI;'I, OT TOYKH OO

IIOCKOCTHU, MCIKAY CKPCIINBAOIMUMUCS IPAMBIMU

7.13

Pemrats 3aa4i Ha HaX0XKJCHUEC I'COMECTPUYCCKHUX BEJIUYHH 10 06pa3uaM
WK aJiropyuTMaM, HNpUMCHAA U3BCCTHBIC AHAJIUTHUYCCKHUC MCETOABI IIPpH
pEeIICHUN CTAHAAPTHBIX MATCMATUYCCKUX 3a1a4 Ha BBIYUCIICHUC YTJIOB
MCKAY CKpCHIUMBAOIIHUMUCA MIPAMBIMU, MCKIY HpﬂMOfI 1 IJIOCKOCTBIO,

MEX]y IJIOCKOCTSIMH, IBYT'PaHHBIX YIJIOB

7.14

Boruucnsate 00bEMBI M IJIOMIAIM TOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, mnOHMpamMuza) C [OpUMEHeHHeM  (GOopMyJ,  BBIYHUCIATH
COOTHOIICHUSI MEXTy TIOMIAIIMU TOBEPXHOCTEH, 00bEMaMH OT0OHBIX

MHOI'OI'PpaHHUKOB

7.15

OnepupoBaTh MOHATUSMHU: CUMMETPUSI B TPOCTPAHCTBE, LEHTP, OCh U

IIOCKOCTb CUMMCTPHUH, HCHTP, OCh U IINIOCKOCTh CUMMCTPUU (I)I/Il"ypbl

7.16

W3Bnekarb, mpeoOpazoBbIBaTh MU HWHTEPHPETUPOBATH MH(GOPMAIUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (DUrypax, MpeACTaBIECHHYIO Ha

yepTexax U pucyHKax

7.17

[IpumensTh reomeTprueckue (PaKkThl AJisl PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, MPeAnoiaralliX HECKOJbKO IIaroB PEIIeHUs, €ClIu yCIOBUA

MIPUMEHEHHUS 33JIaHbI B IBHOU (opMme

7.18

[IpumeHsTh TpOCTEHIIME MPOrpaMMHBIE CPEICTBA M DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHUCTEMbl MpPHU PEIICHUH CTEPEOMETPUUECKUX

3aJ1a4

7.19

HpI/IBO,[[I/ITL MMPpUMCEPLI MATEMATUYCCKUX SaKOHOMepHOCTeﬁ B IpUPOAC U

JKHU3HU, paClloO3HaBaTh NPOABJICHUC 3aKOHOB I'COMETPUU B UCKYCCTBC

7.20

IIpuMeHATh MONydEeHHBIE 3HAaHUA Ha [PAKTUKE: aHAJIU3UPOBATh
peasibHble CUTYyallud M NPUMEHATh W3YYEHHBbIE NOHSTHS B IpOLECCE
MOUCKA pEeUIeHUs MaTeMaTHYecKd COpMYIUPOBAHHOM MPOOIEMBI,
MOJIEIIMPOBATh PEAlIbHBIC CUTYALNN HA A3BIKE T€OMETPUH, UCCIIEOBATH
IIOCTPOEHHBIE MOJIEIH C MCIOJIb30BAHUEM I€OMETPUYECKHUX IOHATUH U
TeopeM, amnmapara areOpbl, peuarb MPaKTHUYECKUE 3aauu, CBI3aHHbIC

C HaAXO0XJACHUECM I'COMETPUUCCKHUX BCIINYNH




11 KIJACC

Kox IIpoBepsiemble npeaMeTHBIE Pe3YJILTATHI 0CBOCHHS OCHOBHOIA
NPOBepPsIeMoOro .
o0pa3oBaTe/IbHOI POrpaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yJbTaTa
6 I'eomerpust
OmnepupoBatb MOHSATHSIMH : HWIAHPUYECKast MIOBEPXHOCTH,
61 oOpasyromue MWIMHAPUIECKON TTOBEPXHOCTH, IWIMHIDP, KOHHYECKAs
' [IOBEPXHOCTh, O00pa3yloIMe KOHUYECKOM IOBEPXHOCTH, KOHYC,
cdepuyeckas IOBEpXHOCTh
6.2 PacnioznaBath Tena BpaneHus (UIUHIP, KOHYC, cdepa u map)
6.3 OOBACHATH CIOCOOBI TOTYYESHHUS T BPAILICHUS
6.4 KnaccugunupoBats B3auMHOE pacnoiokeHne cepbl U MIOCKOCTH
OnepupoBarh MOHATUSAMH: IIAPOBOW CEIMEHT, OCHOBAaHUE CETMEHTA,
6.5 BBICOTA CETMEHTA, I1apOBOM CIIOM, OCHOBaHHE IIAPOBOrO CJI0s, BHICOTA
IIIAPOBOTO CJI05, IIAPOBON CEKTOP
6.6 Bbruucnare 00bEMBI M MIIOLIAIM IOBEPXHOCTEH TeNl BpalleHus,
' TeOMETPHUECKUX TeJl C IPUMEHEHHEM (HopMyIT
OnepupoBaTh MOHATUSAMHM: MHOTOTPAaHHUK, BIIMCAHHBIH B cdepy H
6.7 OIMCAaHHBIM OKONIO cdepsl, chepa, BNUCAHHAS B MHOTOTPAHHUK WIIH
TEJIO BPAIlCHUS
68 BbIUNCIIATE COOTHOLIEHUS MEXAy IUIOMAISIMU TIOBEPXHOCTEH H
' 00BbEMaMU 1MOT0OHBIX T
6.9 N300paxkath n3yyaemblie (GUIYpbl OT pyKH U C IPUMEHEHHEM IPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BEIMONHATE (BBIHOCHBIE) TJIOCKHAE YEPTEKHW W3 PHUCYHKOB IPOCTHIX
6.10 00BbEMHBIX (QUTYp: BUI CBEPXY, COOKY, CHH3Y; CTPOUTH CEUCHUS Tell
BpaILCHUS
W3BnekaTb, MHTEPIPETUPOBATh U NMPeoOpa3oBbIBATh MH(GOPMALHUIO O
6.11 [IPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (Urypax, MpEeACTaBICHHYIO Ha

YepTekKax U pUCYHKAX




6.12

HpI/IMeHﬂTB reoOMCTPUUICCKHUC (I)aKTBI I peICHUA CTCPCOMETPUUCCKUX
3aaa4, NpcArnojararomux HCCKOJIbKO MIAroB PCHICHUSA, CCJIIM YCIIOBHA

INPpHUMCHCHUS 3a/IaHbI B SIBHOH (I)OpMC

6.13

OnepupoBath MOHITHEM: BEKTOP B IPOCTPAHCTBE

6.14

BrimonHaTs ﬂGﬁCTBHH CJIOKCHHA BCKTOPOB, BBIYUTAHHA BCKTOPOB U
YMHOXCHHA BCKTOpAa HA 4YUCIIO, O6’b$ICHSITB, KakMMH CBOMCTBAMH OHH

001a1ar0T

6.15

HpI/IMCHHTB IIpaBHJIO ITapaJlICICIUIICaAa ITPHU CII0KEHUHU BEKTOPOB

6.16

OnepupoBarh MOHATHSAMH: JIE€KapTOBBI KOOPJAMHATBI B MPOCTPAHCTBE,
BEKTOp, MOZYJIb BEKTOpA, PaBEHCTBO BEKTOPOB, KOOPAMUHATBHI BEKTOPA,
Yyrol MeXIy BEKTOpaMH, CKaJspHOE IIPOU3BEJCHUE BEKTOPOB,

KOJUIMHCAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPLL

6.17

HaXO,Z[I/ITL CYMMY BC€KTOPOB U IPOU3BEACHUE BEKTOpAa Ha YHUCJIO, YOl
MECXKAY BEKTOpaMH, CKaJIIPHOC ITPOM3BCIACHHUEC, paCKiIaJblBaThb BCKTOP

10 IBYM HEKOJUIMHEAPHBIM BEKTOpPaM

6.18

3al[aBaTb IJIOCKOCTb YPABHCHUCM B IleKapTOBOfI CUCTCMC KOOPpANHAT

6.19

PemraTe HpOCTCﬁIHHC ICOMCTPUYCCKUEC 3adda4d Ha IIPUMCHCHHUC

BCKTOPHO-KOOPAWMHATHOI' O METO1a

6.20

Pemrats 3aga4d Ha A0Ka3aTCJIbCTBO MAaTCMAaTHYCCKHX OTHONIICHUH U
HaxXO0XIACHUC I'COMCTPUICCKUX BCIMYHH 10 06pa3uaM HJIK AJITOpUTMAaM,
IIPpUMCHAA HU3BCCTHBIC METOAbI npu peIICHUN CTaHAaPTHBIX

MaATCMaTHYCCKHX 3aJa4

6.21

[IpumeHsTh mpocTeilre NpPOrpaMMHBIE CPEICTBA U DJIEKTPOHHO-
KOMMYHHKAIIIOHHBIE CHCTEMbl IPU PEIICHUU CTEPEOMETPUUECKUX

3a7a4

6.22

[IpuBOAUTE MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U

JKU3HHU, paCllO3HABATDH MPOSABJICHUC 3dKOHOB I'COMCTPHUH B UCKYCCTBC

6.23

[IpuMeHATh TOMy4YEeHHBIC 3HAHUS HA TPAKTUKE: AaHAIN3UPOBATH
peanbHBIe CHTYyallud M TPHUMEHSTHh M3YYCHHBIE MOHATHS B IIPOIECCe
MOWCKA pEIICHUsT MaTeMaTH4YecKH C(HOPMYITUPOBAHHON MPOOIEMBI,
MOJICTUPOBATH PeabHbIE CUTYAIlUH Ha S3bIKE TEOMETPUH, HCCIIEI0BATh
MIOCTPOEHHBIE MOJICIIN C UCIIOJIb30BAHNEM I'€OMETPUUYECKUX MTOHATHH U
TeopeM, ammapara ajareOpsl, pernarb MpakTHIECKUe 3a1a4H, CBI3aHHbIC

C HAXOXJICHUCM I'COMCTPUUCCKHUX BCIINUUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KUIACC

Kon

HpOBepHeMLIﬁ IJIEMEHT COACPKAHUSA

I'eomeTrpus

7.1

OCHOBHBIC TIOHSTHS CTEpeOMETpHH. ToduKa, MpsiMasi, MIOCKOCTh, MPOCTPAHCTBO.
[lonsaTHe 00 aKCHMOMAaTHYECKOM IIOCTPOCHHUH  CTEPEOMETPHH:  aKCHOMBI

CTCPCOMCTpPUHU U CIICACTBUA U3 HUX

7.2

B3anMHOEe pacrnonoxkeHue NOpsAMBIX B IIPOCTPAHCTBE:  IIE€PECEKAOIIHECH,
napajyielbHble W CKpemuBaromuecs mnpsMele. [lapamiensHOCTh MNpAMBIX H
IJIOCKOCTEM B MPOCTPAHCTBE: IMapajlielbHbIE MpsIMble B IPOCTPAHCTBE,
MAPAJUIENBHOCTh TPEX MPSIMBIX, MAPAIICTBHOCTh MPSIMOM M IJIOCKOCTU. YTJIBI C
COHANpPaBJICHHBIMH CTOPOHAMM, YroJd MEXIy MpPSIMBIMA B IPOCTPAHCTBE.
[TapannensHOCTH TJIOCKOCTEM: napajieibHble  TIOCKOCTH, CBOIICTBA
napajulenbHeIX miaockocteil. Ilpocteiimme mnpocTpaHcTBeHHbIE (UTYpHI Ha

TUTOCKOCTH: TE€Tpadap, Ky0, napaiesenurne]i, IoCTpPOSHHE CeUeHH

7.3

[lepnieHIUKYIAPHOCTh MPSAMON U TUIOCKOCTH: NEPIEHIUKYISpPHBbIE TNpSMbIE B
MPOCTPAHCTBE, MpSMbIEC MapaIeIbHbIE W TEPHEHIUKYISPHbIE K IIJIOCKOCTH,
IIPU3HAK NEPHEHAUKYJIIPHOCTH INPSIMOM M INIOCKOCTH, TEOpeMa O IPsIMOU
MEePHIEHANKYISIPHON TIJIOCKOCTU. YTJbl B MPOCTPAHCTBE: YrOJd MEXIY HPSMOU H
IJIOCKOCTBIO,  JABYIPAaHHBIM  yroj, JHUHEWHBI yroia JABYIPaHHOTO  yrIJia.
[lepneHauKynsip ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IMJIOCKOCTH, PACCTOSHUE
OT MIPSIMOM 710 TMIIOCKOCTH, IPOEKIHS (PUTYPHI Ha TUIOCKOCT. [lepreHInKynsaspHOCTb
IJIOCKOCTEH: MpU3HAK MEPHEHAUKYIISIPHOCTH ABYX IUIOcKocTel. Teopema o Tpéx

MepIeHIUKYIIApax

7.4

[ToHsiTue MHOrOrpaHHMKa, OCHOBHBIE 3JIEMEHThl MHOTIOIDAaHHUKA, BBIIYKIIbIE U
HEBBIIYKJIbIE MHOTOTPaHHUKH, pa3BEPTKa MHOrorpaHHuka. IIpusma: Nn-yronpHas
IpU3Ma, TPAaHU U OCHOBAHUS MPU3MBI, NPsIMasi U HAKJIOHHAs MPU3MbI, OOKOBas U
MOJTHAs IIOBEPXHOCTh IPU3MBI. [Tapannenenunen, IIPSIMOYT OJIBHBII
napajuiesenunen U ero cpoicrtBa. [lupammpaa: N-yronbpHas nmupamuzia, CpaHd U
OCHOBaHUE NMUpaMU/bl, O0OKOBas U MOJIHAS TOBEPXHOCTh IUPAMU/Ibl, IPaBUIbHASL U
yceu€HHash NUpaMHua. OJIEMEHTHl Npu3Mbl M nupamuzabl. lIpaBuibHbIE
MHOT'OTPaHHMKH: MOHATHE NPABWJIBHOTO MHOTOTPaHHUKA, NpaBUiIbHAs MIpU3Ma U

IpaBHJIbHasg IHpaMuaa, IpaBUJIbHAA TPEYrojJbHad IMHUpaMuaa U HpaBI/IJ'II)HI)II\/JI




TeTpa’p, KyO. IlpencraBneHne o0 NpaBUIBHBIX MHOTOTPaHHUKAX: OKTa’Jp,

noaekadap u ukocarapyrue CedeHus Npu3Mbl U TUPaMUIbI

7.5

CI/IMMeTpI/IH B IIPOCTPAHCTBC: CHMMCTPHUA OTHOCHUTCIIbHO TOYKH, HpHMOﬁ,
IIJIOCKOCTH. DJIEMEHTHI CUMMCTPUU B nupamMuiax, napajiejicnmIic1ax,

MMPpaBHUJIbHBIX MHOI'OI'PaHHUKAX

7.6

Bbluucrienue 371eMEHTOB MHOTOTPaHHUKOB: p&€Opa, auaroHanu, yrisl. [lnomansb
OOKOBOI TOBEPXHOCTH W TIONHOW MOBEPXHOCTH TNPSMOW TMPU3MBI, IUIONIAIb
OCHOBaHHM, TeopeMa 0 OOKOBOH IMMOBEPXHOCTH MPsiMOii Tpu3Mbl. [Liomaas 60koBoi
MIOBEPXHOCTU M IIOBEPXHOCTH NPABWIBHOM NUPAaMUIbl, T€OpeMa O IIOMAAN

yceu€nHoi nupamubl. [Tonarue 06 06béme. O6BEM nUpamMubl, IPU3MBbI

7.7

[TomoGubie Tema B  mpoctpaHcTBe. COOTHONMICHHS MEXIY  IIOMIATIMU

MOBEPXHOCTEH, 00bEMaMu TOTOOHBIX TEI

11 KIJACC

Kon

IIpoBepsieMblii 3J1eMEHT COAePKAHUS

6

I'eomeTrpus

6.1

[unuaapudeckas MOBEPXHOCTh, OOpa3yIOIIME IMIMHIPHYECKON TMOBEPXHOCTH,
OCh LMIMHApPUYECKONW TmoBepxHOCcTU. LluauHap: ocHoBaHuss U OOKOBas

IOBCPXHOCTD, 06pa3y10u1a;1 Hn OCh, IJIOIaab OOKOBOM M IOJTHOM ITOBCPXHOCTH

6.2

Konnueckasi moBepXHOCTh, OOpa3yIOIIHME KOHUYECKOH TMMOBEPXHOCTH, OCh |
BepIIMHA KOHUYECKOM oBepxHOCTH. KoHyC: OCHOBaHWE W BepIIHHA, 00pa3yroIas
U OCh, IUJIOMAJb OOKOBOM W TIOJHOHW TIOBEPXHOCTH. YCEUYEHHBIA KOHYC:

o0pa3yrollre U BbICOTa, OCHOBAHUS U OOKOBasi IOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paguyc, IMamMeTp, MIoa b MoBEpXHOCTH cdepsl. BzaumHoe

PACIIOIOKCHHUC C(I)epbl " IINIOCKOCTH, KacaTCJIbHas INIJIOCKOCTh K C(bepe, miomanab

cdepsl

6.4

N3o0pakeHue Ten BparieHus Ha IockocTd. Pa3BépTka mummHApa U KOHyca

6.5

KomOunauu Ten BpalieHWs ¥ MHOTOIPAHHMKOB. MHOTOTpaHHUK, OMHCAHHBINA

okoIo cepsl, cepa, BucCaHHAsE B MHOT'OT'PaHHUK, WIIH TEJIO BPALLICHUS

6.6

[Tonsitue 06 oO6bEMe. OcHOBHBIE cBOMcTBa 00bEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO TTapajurenenunena u ciaeactsust u3 He€. OObEM IMIMHIpA,

konyca. O0béM mapa u miomanb chepsl

6.7

HOIIO6HBI€ TCJla B  TIPOCTPAHCTBE. CooTHonIeHUS MCXKAY IUIomaasiMu

MOBEpXHOCTEH, 00bEMaMU TTOTOOHBIX Te




6.8

CeueHns OUJInHApa (napannenLHo U NCPIICHAUKYIIAPHO OCI/I), CCUCHHA KOHYCa

(HapaHHeJ'IBHOC OCHOBAHHUIO U MPOXOAAIICC YCPE3 BCpI_HI/IHy), CCUCHUSA 1Iapa

6.9

BCKTOp Ha IIJIOCKOCTU W B IPOCTPAHCTBC. CrnokeHre W BBIYUTAHHE BCKTOPOB.
YMHOKEHHE BEKTOpa Ha 4uciio. Pa3nokenne BekTopa 1mo TpéM HEKOMILIaHAPHBIM
BekTopam. IlpaBuno mapamnenenunena. Pemienue 3amay, CBA3AaHHBIX C

IIPUMEHEHHUEM IIPAaBUJI JEHCTBUN C BEKTOPaMHU

6.10

[IpsimoyronbHasi cucremMa KOOpAMHAT B mpocTpaHcTBe. KoopamHaTel BekTOpa.
[Ipocreiimue 3amaun B KoOpAuWHATaX. YTol MeXAy Bekropamu. CkansipHoe
MPOU3BEJICHNE BEKTOPOB. BhIunciaeHue yrioB MeXIy NPSAMbIMU U IJIOCKOCTSMH.

KOOpI[I/IHaTHO-BeKTOpHHﬁ MCTOI IIPpU PCIICHHUU I'COMCTPHUICCKUX 3adaY




IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJBbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
INPOTPAMMBI CPEJHEI'O OBILIEI'O OBPA3OBAHUSI

Kon
NpOBePsIEMOr0
TpeOoBaHMS

IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM pe3yJibTaTaM
0CBOEHHSI OCHOBHOI1 00pa30BaTe/ILHOI NPOrpPaMMbl CpeIHero
o01ero oopa3oBaHus

Bragenune merogamu 10Ka3aTeNbCTB, alTOPUTMAMH PCIICHHS 3aJad;
yMeHue (GopMymupoBaTh W ONEPUPOBATH IMOHATUSAMH: ONpECICHHUE,
aKCMoMa, Teopema, CIEICTBUE, CBOMCTBO, MPHU3HAK, J0Ka3aTelbCTBO,
PaBHOCUJIbHBIE (bopMyIHpPOBKH; [IPUMEHSATH UX; YMEHHE
¢dbopmynupoBaTh 00paTHOE U TPOTHUBOIIOJIOKHOE YTBEP)KICHHUE,
MPUBOANUTh TPHUMEPHl M KOHTPIPUMEPBI, HCIOIB30BATH METO]]
MaTeMaTHYECKOW WHAYKIIUHU; TIPOBOJUTD TOKA3aTEIbHBIC PACCYKICHHS
npu pCHICHUA 3aaa4, OLICHUBAaThb JIOTUYCCKYIO MpaBHJIBHOCTb
pacCyX JEHHUI; YMEHHE ONEPUPOBATH TMOHATHUSIMHU: MHOXKECTBO,
MTOJIMHO)KECTBO, ONEpaIK HaJl MHOXXECTBAMHU; YMEHHE HCIIOIb30BaTh
TEOPETUKO-MHOKECTBCHHBIM ~ ammapar Juiss  OINKMCaHUs  PeallbHBIX
MIPOIIECCOB U SIBJICHUI U MPU PEIICHUU 3a7ay, B TOM YHUCIIe U3 JIPYTUX
y4eOHBIX MTPEIMETOB; YMEHHUE ONIEPUPOBATH MOHATUSAMHU: Tpad, CBSI3HBIN
rpad, nepeBo, HUKJI, Tpad HA IJIOCKOCTH; yMEHHE 3a7aBaTh M
OITUCHIBATh TPadbl pa3IMYHBIMK CITIOCOOAMU; UCIIOIB30BaTh Ipadbl MPH

pelieHuu 3aa4y

YMeHue onepupoBaTh MOHATUSAMU: HATYPaJIbHOE YHUCIIO, 1EJI0€ YUCIIO,
CTEIIEHb C LEJIBIM [TOKA3aTeNIEM, KOPEHb HaTypaJIbHON CTEIIEHH, CTETICHb
C palMOHAIbHBIM IIOKa3aTellieM, CTElEeHb C JCHCTBUTEIbHBIM
[oKaszaresneM, JiorapuM Uucia, CHHYC, KOCHHYC M TaHIEHC
IIPOM3BOJIBHOIO YHUCJIA, OCTATOK 110 MOAYJIIO, PAlMOHAIBHOE YHCIIO,
UppalMoOHAIbHOE  YHUCIO, MHOXECTBAa  HATYypaJIbHBIX,  LEJBIX,
palOHANbHBIX, JEHCTBUTENBHBIX YHCEI; YMEHUE HCIOIb30BaTh
MPU3HAKU JEIMMOCTH, HAUMEHbIINN OOIIUI eNUTeNh U HaUMEHbLIee
ob1ee kpaTHoe, anroput™ EBkina npu pelieHnu 3aaad; 3HaKOMCTBO
C DPAa3NUYHBIMU TO3UIMOHHBIMH CHCTEMaMM CUUCIICHUS; YMEHHE
BBITOJIHATH BBIYMCIICHUE 3HAUYCHUH U MPEoOpa3oBaHMsl BHIPAKEHUH CO
CTENEHsSMU U Jiorapupmamu, rnpeodpa3zoBaHusi IpOoOHO-pallMOHAIBHBIX

BBIpa}I(CHHfl; YMEHUE ONCPHUPOBATH IOHATUAMU: IIOCICAOBATCIIBHOCTD,




apupmMeTnyeckas ~ MpOrpeccusi,  reoMeTpuyeckas  Iporpeccus,
OecKOHEYHO YyOBIBaroOIass TeOMETpUYecKas NpOrpeccus; yMEHHe
3aJaBaTh IIOCJIEOBATE€IbLHOCTH, B TOM 4YHCIE€ C IOMOIIBIO
PEKyppeHTHbIX  (QOpMyJd;  yYMEHHE  ONEepUpOBaTh  MOHSATHSIMMU:
KOMIUIEKCHOE YMCJIO, CONPSKEHHBIE KOMILIEKCHBIE UYMCIA, MOAYJb U
apryMeHT KOMIUIEKCHOTO 4Mcia, (popMa 3amucu KOMIUIEKCHBIX YHCEN
(reomerpuyeckasi, TPUTOHOMETpUUECKass W aireOpaumdeckas); yMETh
MIPOU3BOAUTH apu(METHUECKHE NECHCTBUS C KOMIUIEKCHBIMH YHCIIaMH;
IIPUBOJUTL  NPUMEPHl  MCIOJNB30BAHMUS  KOMILJIEKCHBIX  YHCE,
ONEpUpPOBaTh MOHATUAMHU: MaTpuua 2x2 u 3%3, onpeaenuTensb

MaTpHUIIbl, FEOMETPUUECKUN CMBICT OIIPEAETUTENS

YMeHHe onepupoBaTh MOHATUAMU: PalliOHAIbHBIEC, UPPALUOHAIIBHEIE,
MOKa3aTeIbHbIe, CTETIEHHBIE, IOTapu()MUIECKHE, TPUTOHOMETPHUIECKUE
YpPaBHEHUsT M HEPABEHCTBA, WX CHUCTEMBbI; YMEHHE OIIEpUPOBATH
MOHATHUSIMU: TOXKJECTBO, TOKIECTBEHHOE MPeo0pa3oBaHue, ypaBHEHNUE,
HEPABEHCTBO, CUCTEMa YpPAaBHCHUN U HEPABEHCTB, PABHOCWJIBHOCTH
YpPaBHEHUM, HEPABEHCTB M CHUCTEM; YyMEHHME pellaTb YypaBHEHMS,
HEPABEHCTBA M CUCTEMBI C IOMOIIBI PA3JIMYHBIX NPHUEMOB; pEIIATh
YPaBHCHHS, HEPAaBEHCTBA M CUCTEMBl C I1apaMETpOM; IPUMEHATH
YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JJIs PELICHHUS MaTEMAaTHYECKUX

3a]1a4 U 3aJ]1a4 U3 pa3IMyHbIX 00JacTel HayKu U peaibHON KU3HU

YMeHue onepupoBaTh MHOHATHAMU: (QYHKUHUS, YETHOCTh (YHKLUH,
MEPUOIUYHOCTh (YHKIIMU, OTPAaHHUYEHHOCTHh (PYHKIIMH, MOHOTOHHOCTb
GbyHKINH, SKCTpeMyM (YHKINN, HAUOOJbIIee U HAMMEHBIIIEE 3HAUCHHS
GYHKIMM Ha TPOMEXKYTKE, HENpepbIBHAsS (QYHKIHS, aCHMIITOTHI
rpadpuka (yHKIMH, TepBas M BTOpas MPOM3BOJIHAs (YHKIHUH,
reOMETPHUECKUH U (PU3NYECKUI CMBICI TPOU3BOIHOM, TEpBOOOpasHasi,
ONpeneNéHHBI WHTETpaj; yMEHHE HaXOIUTh AaCHUMIITOTHI Tpaduka
(GYHKIMH; yMEHHE BBIYHCIATH NMPOU3BOJHBIE CYMMBI, IPOM3BEICHHUS,
YaCTHOI'O U KOMITO3UIIMH (DYHKIMI, HAXOAUTh ypaBHEHHE KacaTeIbHOU
K TpaduKy GyHKINU; YMEHHE HAXOJUTh MPOM3BOIHBIEC 3JIEMEHTAPHBIX
(GyHKUIWH; YyMEHHE HUCIONb30BaTh MPOM3BOMHYIO ISl MCCIIEIOBAHHS
GbyHKIMA, HAXOIUTH HAUOOJBIINE U HAUMEHBIIINE 3HAaYCHUST (PYHKITU;
CTPOMTH TpaUKM MHOTOYWICHOB C HCIOJNB30BaHWEM armapara
MaTEeMaTHYECKOr0 aHAJIN3a; IPUMEHSATH IPOU3BOIHYIO JUIS HAX 0K ICHHS

HaWJIydqmiero peucHHsA B MNPUKIAAHBIX, B TOM 4YHCJIC COOHUAJIBHO-




HKOHOMMYECKHUX M (PU3NYECKUX 3a/lauax; HaXOJUTh IJIOMAH U 00BEMBI
¢Gury ¢ moMoIp0 UHTErpaia; NPUBOJUTH IPUMEPHl MATEMAaTHUECKOTO

MOJIETTMPOBAHUS C MTOMOIIBIO T (epeHIIMATBHBIX YpaBHEHUN

YMeHue onepupoBaTh MOHATHAMHU: Trpaduk QyHKUMH, oOpaTHas
GbyHKIMSA, KOMITO3UIUS GYHKIWUN, THHEHHAs (YHKIUS, KBaApaTHIHAS
dbyHkuMs,  panuMoHasbHas — (GYHKOMS, — CTeeHHas  (QyHKIUS,
TPUTOHOMETPUYECKHE (YHKIUH, OOpaTHbIE TPUTOHOMETPUYECKHUE
GyHKIMU, TOKa3aTeldbHas M Jorapugmuueckas (QyHKIHM; yMeHHe
CTPOUTH TPaQUKH M3YyYCHHBIX (DYHKIWH, BHITOIHATH MPEOOpa3OBaHHUS
rpauKoB (PyHKIUH, UCIIONH30BATh TpadUKH IS U3YYCHHS MTPOIIECCOB
Y 3aBUCHMOCTEH, IIPU PEIICHUH 33734 U3 APYrUX y4eOHBIX MPEIMETOB
W 33724 U3 PEaJbHOH >KU3HU; BBIpaXKaTh (HOpMyJIaMH 3aBHCHMOCTH
MEXy BEJIMYMHAMU; HCIIOJIb30BaTh CBOMCTBA U rpaduku HyHKIMN 1715
peleHs ypaBHEHUH, HEPaBEHCTB M 3a]1ay ¢ MapaMeTpaMu; H300pakaTh
Ha KOOPJMHATHOM IUIOCKOCTH MHOXKECTBA pEIICHUH YpaBHEHUH,

HCEPABCHCTB U UX CUCTCM

VYMeHue pemiath TEKCTOBBIE 3a/1a4d PAa3HbIX THIOB (B TOM 4YMCIE Ha
MIPOLIEHTHI, 10JIM M YaCTH, Ha JBMKEHHUE, paboTy, CTOUMOCTh TOBApOB U
yCIIYT, HAJIOTH, 33]Ja4 U3 00J1aCTH yIIpaBJICHUS TUYHBIMHU  CEMEHHBIMU
(uHaHCAaMM); COCTABIATH BHIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA M MX
CUCTEMBI 110 YCIIOBUIO 3aJa4, UCCIEI0BATh IOJIYYEHHOE PEIICHUE U
OLIEHHBATh MPaBIONOJO00OHOCTh PE3yJIbTaTOB; YMEHHE MOJECIUPOBAThH
peanbHbIe CUTYallMU HA S3bIKE MAaTEMATHUKH; COCTaBIIATH BBIPAKCHMUS,
YPaBHEHUS, HEPABEHCTBA M HMX CHUCTEMBl II0 YCJIOBHUIO 3aJa4H,
HCCIEN0BATh IIOCTPOCHHBIE MOJIEIHM C HCIOJIB30BAHMEM ammapara

anreOpbl, MHTEPIPETUPOBATH MOIYUESHHBIH Pe3yIbTaT

VYMeHue onepupoBaTh IOHATUSAMM: CpegHee apu(METHUYECKOE,
MenuaHa, HauOosblllee 1 HaMMEHbIlIee 3HAYCHMs, pa3Max, AUCIEepCus,
CTaHJAPTHOE OTKJIOHEHUE YHUCIOBOIO Habopa; yMEHHE H3BIEKaTh,
WHTEPIPETUPOBATh MH(OPMAIHMIO, TPEACTABICHHYIO B TaOIMIaX, Ha
yarpamMmax, rpaukax, OTpaxarollyo CBOMCTBA pealIbHbIX MTPOLECCOB
U SBJCHUN; NPEACTaBIATh HHGOPMALMIO C TOMOUIbIO TaOIUI[ U
qyarpamM; HCCIE€A0BaTh CTATUCTUYECKUE JIaHHBIE, B TOM 4MCIE C
NpPUMEHEHHEM TpauyecKnX METOJOB W DJIEKTPOHHBIX CPEJICTB;
rpaduyecKku HcCIeloBaTh COBMECTHBIE HAOMIONEHUS C TOMOIIBIO

JiarpamMM paccerBaHUs U JTMHEHHON perpeccuu




YMeHue onepupoBarh IMOHATUAMM: CIYYaWHBIA OIBIT M CIy4aliHOE
COOBITHE, BEPOSTHOCTh CIY4alHOTO COOBITHS; YMEHUE BBIUYUCIISTH
BEPOSITHOCTh C MCIOJIB30BAHHEM T'PAPUUYECKUX METOAOB; MPUMEHATH
(hOpMYyIIBI CIIOKEHUSI U YMHOXKEHHUS BEPOSTHOCTEH, (HhOpMYJTy MOITHOU
BepoATHOCTH, Qopmyny bepHymiu, koMOWHATOpHBIE (aKThl H
(GhopMyIbI; OIICHMBATh BEPOATHOCTH PEATBHBIX COOBITHI; yMEHHE
OMEpUPOBATh MOHATUAMM: CIIydallHas BEJMYMHA, PACIPEICIICHUE
BEPOSATHOCTEM, MATEMAaTUYECKOE OXKUJIAHUE, TUCIIEPCUS U CTaHIAPTHOE
OTKIIOHEHHE CIIy4allHOM BENUYMHBI, (YHKIMH paclpeieieHuss Hu
IUIOTHOCTM  PAaBHOMEPHOI'0, IOKA3aTEJIbHOIO W  HOPMAaJbHOIO
pacrpeseNieHnil; yMEHHE UCIOIb30BaTh  CBOMCTBA  M3YYEHHBIX
pacnpeneneHnil Uil peleHus 3aa4; 3HaKOMCTBO C TTOHSATHUSIMU : 3aKOH
OONBIINX YHCEN, METOAbl BBHIOOPOYHBIX WCCIEJOBAHUN; YMEHHE
MPUBOIUTL TPHUMEPHI TPOSBIICHUS 3aKOHA OOJBIINX YHCENT B
MPUPOIHBIX U OOIIECTBEHHBIX SIBJICHUSAX; YMEHHUE ONEPUPOBATH
MOHATUSIMUA: COYETAaHUE, IEPECTAHOBKA, YHUCIO COYETaHUW, YHUCIIO
nepecTaHoBoK; OMHOM HbIOTOHA; yMeHUE MPUMEHSITh KOMOMHATOPHBIE
(hakThl ¥ paccyXJeHUs Ui pElIeHHs 3aa4; OICHHUBATh BEPOATHOCTH
pealbHBIX COOBITHI; COCTaBIIATH BEPOSTHOCTHYIO  MOJEIb |

MHTEPIPETUPOBATH MTOIYYEHHBIA PE3yIbTaT

YMeHue onepupoBaTh MOHATHUAMHU: TOYKA, IMpsMasi, IJIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIy4, BEJIWYMHA yIJa, IUIOCKUH Yrodi,
JIBYTPAHHBIN yrojl, TPEXTPaHHBIM Yroji, CKPEUIMBAIOIIUECS MpsIMbIE,
NapaJuIeIbHOCTD U NEPIEHAUKYIIIPHOCTD NMPSMBIX U IUNIOCKOCTEHN, YTOI
MEXy MPSMBIMH, Yrojl MEXIY HMPsIMOW U IUIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMH, PACCTOSTHUE OT TOYKH J10 IIJIOCKOCTH, PACCTOSIHUE MEXKTY
MPSIMBIMHU, PACCTOSIHUE MEXAY IJIOCKOCTSMM; YMEHHE HCIOIb30BaTh
IpU pelIeHUH 3a7ady M3ydeHHble (HaKThl U TEOPEMBl IJIAHUMETPHUH;
YMEHHUE OIIEHUBATH Pa3Mepbl OOBEKTOB OKPYXKAIOIIET0 MHpa; CTPOUTh
MaTeMaTHYeCKUe MOJEIN C MOMOIBI0O T'€OMETPUYECKUX MOHITHUH U

BCJIIMYMH, p€lIaTh CBA3aHHBIC C HUMU ITPAKTHYCCKUEC 3aJa4u
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YMeHne oneprupoBaTh MOHATHIMU: IUIOMAIL (GUTYPHI, 00bEM (QHUTYPHI,
MHOT'OTPaHHMK, IPaBUJIbHBIA MHOTOTPaHHUK, CCYCHHE MHOT OTPaHHUKA,
KyO, mapajenenunesn, npusMa, nupamujia, Gurypa U MOBEPXHOCTh
BpallleH!sl, LIWIMHAP, KOHYC, map, cdepa, miomans cdepsl, IOMmaIb

MOBEPXHOCTH MHUPAMUJIBI, TPU3MBI, KOHYCa, MIJIWHIpPA, 00BEM KyOa,




MIPSIMOYTOJIBHOTO TapajuIeNenuIena, MMpaMubl, PU3Mbl, LUIUHIPA,
KOHYCa, Iapa, pa3BEPTKa IIOBEPXHOCTU, CEYCHUS KOHYCA U LIWIMHJPA,
NapajuleJIbHblE OCH WJIM OCHOBAHHWIO, CEYEHHUE Ilapa, IIOCKOCTH,
Kacaromasicsi chepbl, UWIMHAPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOT'OI'paHHHKA, U300pakaTh MHOTOTPAaHHUKH, (PUTYPbI U TOBEPXHOCTH
BpAIllleHUs, UX CEUYEHHUS, B TOM 4YHCIE C IOMOIIbI AJIEKTPOHHBIX
CPEICTB; YMEHHE TNPHUMEHATh CBONCTBA TI€OMETPUUYECKUX (uUryp,
CaMOCTOATENHHO (POPMYIHPOBATH OMpPEAETICHUs] H3y4aeMbIX (QUryp,
BBIJIBUTATh TUIIOTE3bl O CBOMCTBAX M IPHU3HAKAX I'€OMETPUUYECKHX
¢uryp, 0OOCHOBBIBaTb WJIM OINPOBEPraTh MX; YMEHHE MPOBOIUTH
Kjaccupukanuoo ¢GUryp M0 pPa3IMYHbIM TpU3HAKaM, BBIIOIHATH

HGO6XOI[I/IMBIC AOIOJHHUTCIBHBIC ITIOCTPOCHUSA
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YMeHue omnepupoBaTh MOHITHSIMH: JBW)KCHHE B TIPOCTPAHCTBE,
MapajuIeIbHBIA TIEPEHOC, CHMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTRBE,
MOBOPOT, TIpeoOpa3oBaHWe TOA00Ms, MOJO0OHBIE (UTYPHI, yMEHHE
pacmo3HaBaTh paBHbIC U MOJ00HBIE (DUTYPHI, B TOM YHCIIE B MPUPO/IE,
HCKYCCTBE, apXUTEKTYype; MUCIOJIb30BaTh TEOMETPUICCKIE OTHOIICHHUS
MIPH PEUICHUM 3aJad; HAXOIUTh T'C€OMETPHUYCCKUE BEIWYMHBI (IJTMHA,
yroji, Iomaab, o0bEM) TPU pEIICHHH 3ala4 W3 JPYIHX y4eOHBIX
MPEIMETOB U U3 peaTbHOM KU3HU; YMEHUE BBIYUCIIATH T€OMETPHUIECKHE
BEeITUYMHBI (JIJTMHA, YTOJ, TJIONAab, 00BEM, TUIONIA/b MMOBEPXHOCTH),
WCIIONB3YSl M3YYCHHBIE (OPMYIJIBI U METOJBI, B TOM YHCJIC: ILIONIAIb
MMOBEPXHOCTH TTUPAMUJIBI, IPU3MBI, KOHYCA, IIHIHHIPA, TUIOMAIs chepsl;
00bEM Kyba, IPSIMOYTOJILHOTO MapavieNenuiea, MTUupaMubl, PU3MBIL,
WIMHpPA, KOHYCa, Iapa; YMEHHWE HAXOAWTh OTHOIICHHE OO0BEMOB

MOJIOOHBIX UTYD
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VYMmenune OIICPHUPOBATH IIOHATUAMU . mpAMOYyTrojibHasA CHUCTEMA
KOOpJAUHAT, BEKTOP, KOOPANMHATHI TOYKH, KOOPAWUHATHI BEKTOpA, CyMMa
BEKTOPOB, MIPOU3BEICHNE BEKTOPA Ha YHCIIO, pPa3OKEHHE BEKTOpa 110
0a3ucy, CKaJspHOE MPOM3BEICHUE, BEKTOPHOE MPOM3BEICHHUE, YTOl
MCKAY BCKTOpPaAMU; YMCHUC HUCIIOJIB30BATh BeKTOpHBIﬁ )41
KOOpI[HHaTHBIﬁ MCTOH MJIA PCIICHUA I'COMCTPHUYCCKUX 3adad WM 3aday

JPYrux y4eOHbIX IPEIMETOB
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YMenue BI>I6I/IpaTI> HOI{XOI{HHH/Iﬁ MCTOO MJid PCHICHHUA 3aJaydu,
IIOHUMAaHHUEC 3HAYUMOCTH MATCMAaTHUKHW B HU3YYCHHUH IIPUPOIHBIX H

O6H.[CCTB6HHBIX mpoueccoB U HBJICHHI;'I; YMCHHUEC PaCIIO3HABATb




MIPOSIBIICHUE 3aKOHOB MAaTEMAaTHUKU B HMCKYCCTBE, YMEHHME IIPUBOAUTH
IIpUMEPBl  MaTEMaTUYECKUX OTKPBITUA POCCHUMCKOW W  MHPOBOM

MaTeMaTUYECKON HAyKH




HEPEYEHDb 3JIEMEHTOB COAEP/KAHUS, IPOBEPAEMbIX HA
EI'D 11O MATEMATHUKE

IIpoBepsieMbIii 3JIEMEHT COACPKAHMS

Kon
1 Uucna u BIYUCIECHUS
11 HatypanbHble u nienbie uncna. [I[pu3Haku 1eIMMOCTH HENbIX YUCel
19 Panmonanenple uncna. OOBIKHOBEHHBIE U JIECATHYHBIE JAPOOM, HPOLEHTHI,
' OeCKOHEUHbIE EPHOANYECKHE IPOOH
13 Apudmernueckuii  KOpeHb ~ HarypasibHOM  cTemeHu.  [ledictBus ¢
' apu(pMeTHYECKMMU KOPHSMHU HAaTypaJlbHOW CTENEHH
w Crenenp ¢ 1ensiM nokaszareneM. CTeneHb € pallMOHAIbHBIM IOKA3aTENIEM.
. CBoiicTBa cTeneHn
15 CuHyc, KOCHHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT€HC YUCIIOBOI'O apryMeHTa
1.6 Jlorapudm uncna. JlecATHIHBIE U HATYPAIBHBIC JTOTapU(pMBbI
JeiictBuTenpHbple 4Hcaa. ApHU(QMETHUYECKHE OIEpaluu ¢ JeHCTBUTEIbHBIMU
1.7 yruciaamu. [TpuOnmxEHHbIE BBIYMCICHHS, MPaBHJIA OKPYIJICHHUS, MPUKHUIKA U
OLIEHKA PEe3yJIbTaTa BEIYUCIICHU
1.8 [TpeobpazoBaHue BhIpAKCHHIA
1.9 Komrmuiekcusle uncia
2 YpaBHECHHS 1 HEPABCHCTBA
2.1 Llenbie u 1pOOHO-paIOHATIEHBIC YPaBHEHUS
2.2 HppanmoHanbHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHEHUs
2.4 [TokazarenbHbIe U JIorapuMUIecKue ypaBHEHHUS
2.5 [enble u IpoOHO-pallMOHAIbHBIE HEPABEHCTBA
2.6 WppanmonansHbie HEPaBEHCTBA
2.7 [TokazarenbHbIe U JorapupMuyeckue HepaBEeHCTBA
2.8 TpuroHomerpuyeckrue HepaBeHCTBA
2.9 Cucrembl U COBOKYITHOCTH YPaBHEHUIN U HEPABEHCTB
2.10 YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuia cucteMsl TMHEHHBIX ypaBHeHUH. Onpenenurens MaTpULlbl




OyHKINU U TpaduKu

Oynxuyst, cnocoOsl 3ananus GyHkun. ['paduk pynkuun. Bzanmuo oOparHsie

3 ¢yukiuy. YétHple u HeuéTHble PpyHkuuu. [lepruoanueckue GpyHKIUN
OO6nacte onpenereHUss ¥ MHOXECTBO 3HaYeHUU (QyHkumu. Hymu ¢yHkmmm.
39 [TpomexyTKH 3HAKOMOCTOSHCTBA. [IpOMEKYTKM MOHOTOHHOCTH ()YHKIIHH.
' MaxkcumyMbl 1 MUHUMYMBI QyHKIMH. Hanbomnbiiee n HanMeHbIIIee 3HaUYCHHE
(GYHKLMU Ha TPOMEKYTKE
33 CrenenHast (yHKIWS C HATYpaJbHBIM U IENBIM ITOKa3aTeneM. E€ cBoiicTBa n
' rpaduk. CoiicTBa 1 rpadK KOpHS N-0i CTETICHU
3.4 Tpuronomerpudeckne GyHKINU, UX CBOMCTBA U rpaduku
3.5 [TokazarenbHas u norapupmMudeckas GyHKINU, UX CBOMCTBA U TpaduKu
35 Touku paspeiBa. AcuMmMnToTel TpadukoB ¢GyHknuil. CBoiicTBa (GYHKIIHMA,
' HEMpepbIBHBIX HA OTPE3KE
3.7 ITociie OBaTENBHOCTH, CIIOCOORI 3aJaHUs ITOCIEI0BATEILHOCTEN
38 Apudmernueckass M reomerpuueckas mporpeccud. Dopmyna  CIOXKHBIX
' MIPOIICHTOB
4 Hauana maremarnueckoro ananusa
4.1 [TpousBoanas ¢pynkuuu. [IpousBoaHbIe 2IeMEHTAPHBIX (DYHKIIUH
[IpumeHneHue Mpou3BOJHON K MCCIENOBaHUIO (DYHKUMHA HA MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxieHre HaubobIIero 1 HauMEHbIIEro 3HaYeHNUs (yHKIUH
Ha OTpe3Ke
4.3 [TepBooOpaznas. UaTerpan
3) MHo>ecTBa U JIOTUKa
5.1 MHoecTBO, onepanuu HaJl MHOXKecTBaMu. [{luarpammsl Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTh U CTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BeposiTHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 Durypsl Ha MIIOCKOCTH
7.2 [TpsiMbIe U TIIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHuKN




7.4

Tena v MOBEpXHOCTH BpalleHUS

7.5

KoopanHatel 1 BEKTOpPBI

YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

* Maremartuka: anre6pa M Havdajla MaTCMAaTHUYCCKOI'O aHaJIn3a, rCoOMCTPHUA.

I'eometpus. 10-11 knacc. Atanacsan JI.C., Byty3oB B.®., Kagomues C.b. u ap.

AxkrmonepHoe oo0uiectBo «M3aarensctBo «IIpocBemnienne»

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

- Meroanyeckue pekoMeHpannu K yaeonuky Aranacst JI.C. 10-11 kmaccsr;

- [loypounoe mnanupoBanue k yueouuky Aranacsit JI.C. 10-11 knmaccsl

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

NHTEPHET

https://resh.edu.ru/subject/51

https://resh.edu.ru/subject/17

https://uchi.ru/teachers

http://www.fipi.ru

http://4ege.ru

http://www.etudes.ru

https://eqge.sdamgia.ru

JOKYMEHT MOZAMUCAH 3MIEKTPOHHOM MOAMUCHIO

FOCYAAPCTBEHHOE BHO)KETHOE OBLLLEEOGPA3OBATEJIbHOE 31.08.26 16:23 (MSK) CepTudukat 936F1CACOB551BD5A24C18FD488855EB
YYPEXXAEHME CPEAHSAS OBLLEOEPASOBATEJIbHAS LLIKOJIA N2 165
NMPUMOPCKOIO PAMOHA CAHKT-NETEPBYPTIA, Be3topoaas VpuHa

HukonaeBHa, AMpeKTop
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