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INOACHUTEJIBHAS 3AIINCKA

PaGouas mporpamma ydeOHOrOo Kypca «I'eomeTpus» 0a30BOrO YpOBHS IS
oOyuarommmxcs 10 —11 kmaccoB pa3pabotaHa Ha ocHoBe DenepanibHOroO
rOCYJapCTBEHHOI0 00pa30BaTeIbHOTO CTaHJAapTa CPEeIHEro 00IIero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM, TMPEABSIBISIEMBIX K
MaTeMaTU4eCKOMy oOpa3oBaHUI0, U TpaJAUIUid POCCHIICKOr0 00pa3oBaHMs.
Peanmuzanus nmporpaMMbl 00€CIICUMBACT OBJIAJICHUE KIHOUEBBIMA KOMITCTCHIIHSIMH,
COCTaBIIIIONIMMHU OCHOBY JIJII CaMOPa3BUTUS W HEMPEPHIBHOTO 00pa3oBaHWS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHYHOCTHOTO M TIO3HABATEILHOTO Pa3BHTHSI
JMYHOCTU 00YUYaIOIIIUXCA.

HEJIM N3YUYEHUA YYEBHOI'O KYPCA

BaxHocTe y4yeOHOro Kypca TI€OMETpPUHM Ha YPOBHE CPENHEr0 OOIIEro
o0Opa3oBaHus O00YCIOBIEHA MPAKTUYECKOM 3HAUYUMOCTHIO METANpeIMETHBIX H
OPEIMETHBIX PE3YyJbTATOB OOYYEHMsI T'€OMETPUU B HAMpPABICHUU JMYHOCTHOIO
pa3BuThs oOyvaromuxcs, (GopMupoBaHusi (YHKIMOHAIBHOW MAaTEMAaTHUYECKOU
IPaMOTHOCTH, U3YYEHUS IPYruX Y4eOHBIX TUCUUIUIMH. PazBuTue y oOydaromuxcs
IPABWIBHBIX MPEJACTABICHUNA O CYHIHOCTH M HPOUCXOXKICHHH TI'€OMETPUYECKUX
aOCTpakIMii, COOTHOIIEHHH PEATbHOIO M HWJEAIbHOI0, XapaKTepe OTPAKECHUS
MAaTeMaTH4YECKOW HAYKOW SIBJIEHUU U IIPOLIECCOB PEATIBHOI'O MUPA, MECTE T€OMETPUU
B CUCTEME HayK U POJIM MATEMATHYECKOr0 MOJECIUPOBAHNS B HAYYHOM MO3HAHUU U
B IIPAKTHUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS yUAIIUXCSl, a
TaKXK€ KayecTB MBIIUICHUS, HEOOXOAMMBIX HJsl aJalTaldd B COBPEMEHHOM
obiecTse.

['eomerpus sABisseTCA OIHUM M3 0a30BBIX NPEAMETOB Ha YPOBHE CPEIHErO
obmiero oOpa3oBaHMs, Tak Kak oOecrnedynBaeT BO3MOMKHOCTb H3YYEHHS Kak
JUCUUIUINH €CTECTBEHHO-HaYYHOM HAIPaBJIEHHOCTH, TaK U TyMaHUTapHOM.

Jlornueckoe MbIUIeHHE, (GOpPMUpPYEMOE TMPU HU3YYEHUU OOYJarOIIMMHUCS
HNOHATUIHBIX OCHOB I'€OMETPUU U ITOCTPOCHUU LENOYKH JIOTHYECKUX YTBEPIKICHUN
B XOJ€ pEUICHUS T'€OMETPUYECKHX 3a/lad, YMEHUE BBLABUIaTh M ONPOBEPrarh
TMIIOTE3bl HEIOCPEICTBEHHO HCIIONB3YIOTCA NPU PEIICHWM 337a4 €CTECTBEHHO-
Hay4HOI'O [IMKJIa, B YaCTHOCTHU U3 Kypca (PU3HKHU.

YMeHHe OpUEHTUPOBATHCS B IPOCTPAHCTBE UIPAET CYILECTBEHHYIO POJIb BO
BCEX 00acTAX NEATeNbHOCTH uesoBeka. OpueHTalus uyejloBeKa BO BPEMEHU U
OPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €ro COLMAIBbHOro ObITHs, Qopma
OTPaXEHUSI OKPYXKAIOIIEr0 MHpA, YCIOBUE YCHEIIHOIO IMO3HAHUS W aKTHMBHOIO
npeoOpa3oBaHusi  JeHCTBUTENbHOCTH.  OnepupoBaHHE  MPOCTPAHCTBEHHBIMU
o0pazamu 0ObEIMHSET pa3Hble BUAbI yueOHOU U TPYAOBOM NeSTEIbHOCTH, SBISETCS



OIHUM U3 TpodeccHoHaIbHO BAXHBIX KAauecTB, IMOITOMY akTyaldbHa 3ajada
(GopMupoBaHUs Yy  OOy4alOUIMXCS  NPOCTPAHCTBEHHOTO  MBILIUIEHUS KAk
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJrOTOBKE K MPAKTUYECKOM IEATEIbHOCTH 10 MHOTUM HalpaBICHUSIM.

[lens ocBoeHusi mporpamMmbl yuyeOHOro kypca «l'eomeTpusi» Ha 0a3oBOM
ypoBHE 00y4deHusi — 001meo0pazoBarebHOE UM OOIIEKYJIbTYPHOE pa3BUTHE
oOydJaromuxcs yepe3 ooecrnedeHrne BO3MOXKHOCTH TPUOOPETEHUS M UCTIOIh30BaHUS
CUCTEMATHYECKUX TE€OMETPUYECKUX 3HAHUW M  JEUCTBHUM, cCHerupUIHBIX
reOMEeTpUH, BO3MOXKHOCTH  YCHEIIHOTO MPOAODKEHHS  OOpa3oBaHHUS — TIO
CHEIMATbHOCTSIM, HE CBSI3aHHBIM C MTPUKJIATHBIM UCIIOJIF30BAHUEM TE€OMETPHUH.

[Iporpamma mo reoMerpun Ha 0a30BOM YpOBHE MpeAHA3HAUYECHA IS
O0y4aroUMXCsl CPeIHEN HIKOJIbI, HE MCIBITHIBABIINX 3HAYUTEIbHBIX 3aTPYAHEHUN
Ha YpOBHE OCHOBHOTO 00IIero oopazoBanus. Takum oOpa3om, oOydaromiuecs Ha
6a30BOM ypOBHE JOJKHBI OCBOUTH OOIIIME MaTeMaTUYECKUE YMEHUs, CBI3aHHBIE CO
cnenu@UKoil reOMETpUU U HEOOXOUMBIE JJI KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpome 3Toro, oHM UMEIOT BO3MOKHOCTh U3yYUTh T€OMETPHIO OoJiee riy0oKo, eciau
B JaJbHEUIIEM BO3HHKHET HEOOXOAMMOCTh B TEOMETPUYECKUX 3HAHUSIX B
npo¢eCCUOHANBHOMN 1EATENbHOCTH.

JlocTkeHHe 1Lenu OCBOEHHS MpOrpaMMbl OOECHEUMBAETCA PEIICHUEM
COOTBETCTBYIOIIMX  3ajad. llpuopuTeTHbIMH 3aJauyaMud  OCBOEHMSI  Kypca
«I"eomerpun» Ha 6a30BoM ypoBHe B 10—11 kiaccax sBisitoTCs:

e (opMUpOBaHHE TPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOMH

KyJbTYpPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (hopMUpOBaHUE MIPEACTABICHUS O MHOTOTPAaHHUKAX U TETaX BPAILICHUS KaK
O Ba)XHEHMIINX MaTeMaTHYECKUX MOJENSAX, MO3BOJISIIOIIMX OMUCHIBATH U
U3y4aTh pa3Hble SBJICHUS OKPYKAIOIIET0 MUPA;

e (opMupOBaHHE YyMEHHUs paclo3HaBaTh HA YEpTeXKax, MOJACIAX U B
peaTbHOM MHUPE MHOTOIPAaHHUKY U Tella BPalCHUS;

e OBJAJICHHME METOJAMH PEIICHUS 3aJa4 Ha MOCTPOCHMS Ha M300paKEHUSIX
MPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHre yMEHHUS ONEPUPOBATH OCHOBHBIMH TMOHSTHSIMU O
MHOTOTPaHHUKAX M TeJlaX BPaIlleHUsI U MX OCHOBHBIMH CBONCTBaMU;

e OBIQJCHUE  QITOPUTMAMH  pCEIICHWs  OCHOBHBIX  THIIOB  3ajady;
¢opMupoBaHUE yMEHHUS IPOBOJUTH  HECIOXKHBIE  JIOKA3aTEIbHbIC
paccy)XIeHUsT B XOJle¢ PEIICHHs] CTEPeOMETPUYECKUX 3a7ad M 3amad C
PAaKTUYECKUM COJIEpP’KaHUEM;

e Pa3BUTHE MHTEIEKTYaAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN 00ydaroluxcs,
MO3HABATEILHOW aKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUN, KPUTHUYHOCTH
MBIILICHUS;



e (opmupoBanue QYHKIIMOHAIBLHON IPaMOTHOCTH, PEJIEBAHTHON r€OMETPUH:
YMEHHUE PACIIO3HABATH MPOSBICHUS T€OMETPUUECKUX MTOHATHI, 00BEKTOB U
3aKOHOMEPHOCTEW B pEaIbHBIX XKU3HEHHBIX CUTYAlUSX U MPU U3YYCHUU
JIPYruX  y4eOHBIX  MPEAMETOB,  MPOSBICHUS  3aBUCUMOCTEH |
3aKOHOMEpHOCTEN, (DOPMYIUPOBATh UX HA SI3bIKE TEOMETPUU U CO31aBaTh
r€OMETPUYECKUE MOJENIH, TNPUMEHITh OCBOCHHBIH TI€OMETPUYECKUI
anmapar s penieHus MPaKTHUKO-OpUEHTUPOBAHHBIX 3a;ad,
MHTEPIPETUPOBATH U OLIEHUBATH MOJIYyYEHHBIE PE3YIIbTaThI.

OTIUYUTENH HON OCOOCHHOCTHIO MPOTpPaMMbl SIBIISIETCSI BKJIIOUEHHE B KYpPC
CTEpEOMETPHUH B HAYaJIe €ro U3y4eHHUs 3a/1a4, PellaeMbIX Ha yPOBHE UHTYUTUBHOTO
MO3HAHMs, U ONpeNeNEHHBIM 00pa30M OpraHuM3oBaHHAs paboTa HaJA HUMH, YTO
CHOCOOCTBYIOT ~Pa3BUTHIO JIOTHYECKOTO W MPOCTPAHCTBEHHOI'O MBILIUICHHUS,
CTUMYJIMPYET MPOTEKAHUE UHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K JAIbHEHIIEMY
M3YYEHUIO MPEAMETA.

[Ipennourenue oTAAETCS HATISIAHO-KOHCTPYKTUBHOMY METOAY OOy4€HHUs, TO
€CTh TEOPETUYECKHUE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTHb IPEIMETHO-
MMPAKTUYECKON JEATENbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
y4Jaluxcs B Kypce CTEpEOMETPHUH ITPOBOJIUTCS 3a CUET PELICHNUS 3a/1a4 Ha CO3JJaHUE
MIPOCTPAHCTBEHHBIX OOPAa30B W 3aJady Ha OINEPUPOBAHHUE MPOCTPAHCTBEHHBIMU
oopazamu. Co3ganue oOpa3za MPOBOJUTCS C OMOPOM HA HAMISIHOCTH, a
OIEpUPOBAHKE 00PA30M — B YCIOBHUSAX OTBJICUEHUS! OT HAIVIAHOCTH, MBICIEHHOTO
MU3MEHEHMS €r0 UCXOAHOIO COLEPIKAHU.

OcHoBHBIE cojiepKarelibHble TMHUU Kypca «['eomerpum» B 10—11 kmaccax:
«MHororpanHukny, «IIpsiMble U MIIOCKOCTH B MPOCTPAHCTBE», «Tena BpalieHus»,
«BEeKTOpbI U KOOPAUHATHI B MPOCTPAaHCTBE». DOPMUPOBAHUE JTOTUUECKUX YMEHUN
pacnpenensieTcsi He TOJIBKO MO COAEpKaTEIbHBIM JIMHUAM, HO U 10 rojiaM 00y4eHus
Ha yPOBHE CPETHEr0 0OIIEeTro 00pa3oBaHUSI.

Conepxanue o0Opa30BaHMs, COOTBETCTBYIOIIEE MPEIAMETHBIM pe3yJbTaTam
OCBOEHHUsI paboyeill mporpamMmbl, pacnpelei€HHbIM [0 TojJaM OOydeHHs,
CTPYKTYPHUPOBAaHO TakuM o0Opa3oM, 4YTOObl OBJAJEHUE T'E€OMETPUUYECKUMH
MNOHATUSIMU U HABBIKAMM OCYIIECTBILIOCH MOCIEA0BATEIbHO U MOCTYNATEIbHO, C
COOJIIOZIEHUEM MPUHIINIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAINCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEACTABICHUN OOYYaIOLIMXCs, pacUIupss H
yriayoisis e€, 00pa3yst IpOYHbIe MHOKECTBEHHbBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha n3yuenne reomerpuun oTBoAUTCS 2 yaca B Henemo B 10 knacce u 1 yac B
Henento B 11 kiacce, Bcero 3a nBa roga o0ydeHus - 102 yueOHbIX yaca.



COJEPXAHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsimble ¥ IVIOCKOCTH B IIPOCTPAHCTBE

OcHOBHbIE  TIOHATUA  cTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTD,
npocTpadHcTBO. [loHsTHE 00 aKCMOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUU U CIEACTBUA U3 HUX.

B3anMHOE pacrosokeHue IpsAMBIX B IIPOCTPAHCTBE: INEPECEKAIOIIUECH,
napaJjuleJbHBIE W CKpelIMBaroIMecs mnpsMble. [lapamiensHOCTh NpPAMBIX U
IJIOCKOCTEM B IPOCTPAHCTBE: IMApAJUICNIbHBIE IIPSAMBIE B  IPOCTPAHCTBE;
NapaJUIETbHOCTh TPEX MPSAMBIX; MApPaJUIEIbHOCTh NPSIMOM U IUIOCKOCTU. YTJBI C
COHANPABICHHBIMUA CTOPOHAMH; YroJI MEXAY IpPSAMBIMH B IIPOCTPAHCTBE.
[TapanmenbHOCTh MIIOCKOCTEN: MApAJUIEIIbHBIE MIIOCKOCTH; CBOMCTBA MAPAJUICIIBHBIX
wiockocte. [Ipocreifine nmpocTpaHCTBEHHbIE (PUTYPHI Ha MIIOCKOCTU: TETPAdIP,
KyO, mapajuiesienumes; HOCTPOCHUE CEYEHUN.

[lepneHIUKYIAPHOCTD MPAMON U IUIOCKOCTH: MEPNEHAUKYISIPHBIE MIPSMBIE B
IPOCTPAHCTBE, MPAMBIE MAPAIJIENbHBIE W NEPIECHIUKYISPHBIE K IUIOCKOCTH,
MPU3HAK NEPHEHAUKYISIPHOCTH TMPSMOW M IUIOCKOCTH, TEOpeMa O NpsSMOM
MIEPIICHAUKYJISIPHON IIJIOCKOCTH. YTJIbI B MPOCTPAHCTBE: YrOJl MEXAY NPSAMOU U
IJIOCKOCTBIO;  JABYTPAaHHBIA  yrojd, JIMHEWHBIM Yrojl JABYTPaHHOIO  yria.
[leprieHAUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU IO IIJIOCKOCTH, PACCTOSIHUE
OT IPSIMOM 10 MIIOCKOCTH, TPOEKIIHS (PUTYPHI HA TUIOCKOCTh. [leprneHauKynsipHOCTb
IUIOCKOCTEU: MPU3HAK MEPHEHAUKYISAPHOCTUA ABYX IUIOCKOCTEN. Teopema o TpEX
NepHeHIUKYIspax.

MHororpaHHuKu

[loHsiTHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOIPAHHUKA, BBITYKIIbIE
Y HEBBINYKJIbIE MHOTOTPAHHUKU; Pa3BEPTKa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHu U OCHOBAHHS MPU3MBIL; MpsMas U HAKJIOHHAs MPU3MbL; OOKOBas U
ITOJTHAs ITIOBEPXHOCTH IIPU3MBL. [lapamenenunen, MIPSAMOYTOJIbHBIN
napajuieJienuren U ero coiictBa. Ilupammupaa: N-yronpHas nmupamMuaa, TpaHd U
OCHOBaHHE NMUPAMU/Ibl; OOKOBasl U MOJIHAS TOBEPXHOCTh MUPAMU/JIbI; IPABUIIbHAS U
yceu€HHas MNHupaMuia. OIJIEMEHTbl Npu3Mbl M nupamuabl. [IpaBuiibHbIE
MHOTOTPAaHHUKU: MOHSITUE MPaBUILHOIO MHOTOIPaHHMKA;, MpaBWIbHAs MpU3Ma U
npaBujbHAs MUPAMUA; MpaBWIbHAs TPEYrojbHas MNUpaMUIa W TPaBUIbHBIN
TeTpadap; Kyo0. llpencraBneHue o NpaBUIIBHBIX MHOTOIPAHHUKAX: OKTadp,
nonexa’ap v ukocasap. CeueHust npu3Mbl U TUPAMHUIBI.

CumMeTpus B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOW,
IJIOCKOCTH. DJEMEHTHI CHMMETPHUU B MUPAMUIAX, ApaJUICIICTANIENAX, TPABUIbHBIX
MHOTOI'PAaHHUKAX.



Bbluucienne 5J1eMEHTOB MHOTOTPAaHHUKOB: pEOpa, IUaroHaliv, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTH M TOJHOM TMOBEPXHOCTU MPSMON MPHU3MBI,
IJI0LIa1b OCHOBaHMI, TeopeMa 0 OOKOBOW MOBEPXHOCTH PsIMOM Tpu3Mbl. [ nomans
OOKOBOW TOBEPXHOCTH U IOBEPXHOCTU IMPaBWIBHON NHUpPaMUJIbI, TEOpeMa o
wioniaan yceu€Hnou nupaMmuibl. [lonstue 06 00béMe. OOBEM NUPaMUIbI, TPU3MBI.

[TonoOuble Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXAY IUIOMIAIAMU
MOBEPXHOCTEH, 00bEMaMU TTOI00HBIX TEJT.

11 KVIACC

Tena Bpamenust

Hunuuapuueckast IIOBEPXHOCTb, oOpasyroliue UWJIMHIPUYECKOU
MOBEPXHOCTH, OCh LWJIMHAPUYECKON TmoBepxHOCTU. LlunmuHap: ocHoBaHus u
OOKOBasi TMOBEPXHOCTh, OOpasylomass M OCh; IUIOMAah OOKOBOH | TOJTHOU
MOBEPXHOCTH.

Konunueckasi moBepXHOCTb, 00pa3ylonue KOHUYECKONW MOBEPXHOCTH, OCh H
BEpIIIMHA KOHMYECKOW moBepXHOCTH. KOHyC: OCHOBaHUE U BepIIUHA, 00pa3yromast
1 OCb; IJIOIIA/1b OOKOBOM 1 MOJIHOM MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yIolne
Y BBICOTA; OCHOBaHMUS U OOKOBAsI IOBEPXHOCTb.

Chepa u map: meHTp, paauyc, AUaMeTp; IUIONIAJb MOBEPXHOCTH CQEpHI.
B3auMHoe pacnonoxeHue cepbl U IUIOCKOCTH; KacaTeabHas MIOCKOCTh K cdepe;
IJI0IAab Cephl.

N3o0pakeHnue Tes BpalieHus Ha TII0CKOCTH. Pa3BEpTka MWIMHApPA U KOHYCA.

KomOuHaiuu Ten BpalieHuss K MHOTOTPaHHUKOB. MHOTOIpaHHUK, OITMCAHHBIN
okoJ10 cdepsl; chepa, BMcaHHAs B MHOTOTPAHHUK, WJIHM TEJIO BPAIICHUS.

[Tonstue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 00 00bEMe
NPSIMOYTOJIFHOTO Tapajuienenunena u cieactsuss u3 He€. OO0bEM IMIMHIpA,
koHyca. O0BEM 1mapa u miomaas chepsl.

[lono6ueie Tenma B mpocTpaHcTBE. COOTHOIICHHS MEXIY IUIOMAIIMU
MOBEPXHOCTEMN, 00BEMaMU MOAOOHBIX TEIL.

Ceuenus nuiamHapa (rmapajuieibHO U NePIEeHIUKYIISIPHO OCH), CEUSHUsI KOHyCca
(mapanyieabHOE OCHOBAHUIO M MPOXO/SIIEE YEPE3 BEPIIMHY), CEUCHHUS 1Iapa.

BekTOopbl 1 KOOPAMHATHI B POCTPAHCTBE

BekTop Ha mI0ckoCTH U B mpocTpaHcTBe. CII0XKEHUE U BBIYUTAaHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4Kciio. Pa3nokeHnue BekTopa no TpéM HEKOMIUIaHAPHBIM
BekTopaMm. [IpaBuno mnapamwienenunena. PemeHue 3amay, CBA3aHHBIX C
NPUMEHEHUEM TIpaBUJl JACUCTBHM € BekTopamu. lIpsmoyronbHas cucrema
KoopauHat B mpocrtpaHcTBe. KoopauHatel Bekropa. I[Ipocrenmme 3amadn B
KoopAuHaTax. Yroil Mexay Bekropamu. CKalsgpHOE NPOU3BEIECHUE BEKTOPOB.



Breraucnenue YIJII0B MCKAY IPAMBIMU U IINIOCKOCTSAMHU. KOOpI[I/IHaTHO-BeKTOpHHﬁ
MCTOI IIpU PCIICHUN I'COMCTPUYCCKUX 3a1a4.

IINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIugHOCTHBIE pe3yJabTaThl OCBOCHHUS TIpOrpaMMbl y4eOHOIro MpeaMera
«MareMaTuka» XapakTepU3yIOTCs:

I'paxknanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKON MO3UITUN 00YJArOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOIO YJIEHA POCCHICKOro 0OIlIecTBa, MPEICTaBICHUEM O
MaTeMaTUYeCKNX OCHOBaX (PYHKIIMOHHPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH,
MpOLIEyp TPaKIaHCKOro oOImecTBa (BBIOOPBI, OMPOCH W TP.), yYMEHHEM
B3aMMOJICIICTBOBATh C COLUHUAIBHBIMU HWHCTUTYTAMU B COOTBETCTBHM C HX
(GYHKIUSIMHU ¥ Ha3HAYCHUEM.

IIaTrpuornyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUMCKOMN TPAXKTIAHCKON UAEHTUYHOCTH, YBAKEHUS K
MPOIILJIOMY Y HACTOSIIIEMY POCCUICKONW MAaTEMAaTUKHU, [IEHHOCTHBIM OTHOIIICHUEM K
JOCTHKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKOM MAaTEMaTUYE€CKOM IIKOJIbI,
K MCHOJb30BAHUIO ITUX JIOCTMIKEHHM B JPYruX HaykKax, TEXHOJOTHAX, cdepax
SKOHOMHMKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHUEM JTyXOBHBIX LIEHHOCTEN POCCUHCKOTO HapoJa;
c(hOpMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OTUYECKOTO TIOBEJICHMSI,
CBA3aHHOI'O C MPAKTHYECKUM IMTPUMEHEHUEM JTIOCTUKEHHUM HAYKU U AEATEINbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIAJIa B TIOCTPOEHUE YCTOMYMBOTO OYAyIIErO.

JcTeTHYecKoe BOCIIUTAHHE:

ACTETUYECKUM OTHOIIEHUEM K MHPY, BKIIOUAs ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a]1a4, pEIICHUN, PACCYKICHHUI; BOCHPUUMYUBOCTHIO
K MaTEMaTUYECKUM ACTIEKTaM Pa3JINYHbIX BUOB UCKYCCTBA.

DuznyecKoe BOCIUTAHME:

chOpPMUPOBAHHOCTHIO YMEHHA MPUMEHSATh MAaTeMaTHYeCKUEe 3HaHUS B
HMHTEpecax 370pOBOro U 0€30macHOro o0pasa *U3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3/IOPOBBIO (37I0pPOBOE MUTAHUE, COATAHCUPOBAHHBINA PEXUM 3aHATHI U
OTJIbIXa, peryisipHas pu3ndeckas akTUBHOCTB); (PU3MUECKOT0 COBEPIIICHCTBOBAHMSI,
IIPU 3aHSTUSX CIIOPTUBHO-03J0POBUTEIILHOM JI€SITEIHHOCTHIO.

TpynoBoe BocinTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IICHHOCTH TPYIOIIO0HS; UHTEPECOM K
paznuuHbIM  chepam  TIpoPeCcCUOHAILHOW  JIEATEIbHOCTH,  CBA3aHHBIM  C



MaTEeMaTUKOW M €€ MPUIOKEHUSMHU, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oyaymieir mpodeccudn W peaqr30BbIBAaTh COOCTBEHHbBIE JKM3HEHHBIC IUIAHBI,
FOTOBHOCTBIO W  CIOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa3oBaHUIO W
caM000pa30BaHUI0 HA TMPOTSHDKEHUH BCEH KU3HU, TOTOBHOCTHIO K AKTUBHOMY
Y4aCTHIO B PEIICHUH TTPAKTHICCKUX 3a7a9 MAaTEeMAaTHUYECKOW HAMPaBICHHOCTH.

IKOJIOrHIecKoe BOCITUTAHUE:

c(hOpPMUPOBAHHOCTHIO HIKOJIOTHYECKOW KYJIbTYpPbl, MOHUMAHHEM BIUSHUS
COIMAJTLHO-DKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
Cpelbl, OCO3HaHWEM TJ00aTbHOTO XapakTepa JOKOJOTUYECKUX MPoOIIeM;
OpUEHTaIMel Ha TPUMCHCHHE MaTeMaTHYCCKUX 3HAHWU IS pEIICHHUS 3a71ad B
00J1aCTH OKPYIKAOIIECH CPEIbl, INTAHUPOBAHMS IIOCTYITKOB M OIIEHKU WX BO3MOXKHBIX
MOCTEACTBUHN I OKPYXKAIOIIEH CPEABI.

LleHHOCTH HAYYHOI' 0 IO3HAHMSA:

c(hOpPMUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Da3BUTHSI HAayKd U  OOIIECTBEHHOM TMPAKTUKH, IOHUMaHUEM
MaTeMaTUYeCKOW HAayKd Kak cQepbl UYeIOBEUECKOW ACATEIBHOCTH, JTaroB €€
pa3sBUTHS W 3HAYUMOCTH [IJII PA3BUTHS I[MBIIM3AIMHU; OBJIAJICHHEM S3BIKOM
MaTEeMaTUKH W MaTeMaTUYECKON KyJIbTYpOll Kak CpeICTBOM IIO3HAHHS MHPA,;
TOTOBHOCTBIO OCYIIECTBJIATh TMPOCKTHYIO M HCCIIEAOBATEILCKYIO NEATCIbHOCTD
WHUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeIMeTHbIE pe3yJbTaThl OCBOCHHUS IMPOrPaMMbl Y4eOHOTO IpeIMeTa
«Marematukay XapaKTePU3YIOTCS OBJIaJICHUEM YHHUBEPCATbHBIMU
NO3HABGAMENbHBIMU  OCLCMBUAMY,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHLIMU
OelicCmBUsAMU, YHUBEPCATIbHBIMU Pe2YTISIMUBHBIMU OeLlCMEUAMU.

1)  Vuueepcanvmuvie  nosnaeamenwvuvle  Oelicmeus, — obecneuusaom
Gopmuposanue 06a308bIX KOSHUMUBHBIX NPOYECCo8 obyuarowuxcs (oceoenue
Memo008  NO3HAHUSL — OKPYHCAIOWe20  MUpa;  npuMeHeHue  J102UYEeCcKUX,
uccnedosamelbCKux onepayuil, ymeHnutl pabomams ¢ uHgpopmayueti).

ba3oBble JJoruueckue aecTBUA:

e BBIIBIITh U XapaKT€PU30BaTh CYIIECTBEHHBIC MPU3HAKU MATEMaTUYECKUX
OOBEKTOB, TOHITHH, OTHONICHHH MEXIY MOHATHAMHU, (OPMYIHPOBATH
OTIpECNICHUs] ~ TIOHSATWH; yCTAHABIWBATh CYIICCTBCHHBIM  TPH3HAK
KJaccu(uKaIuy, OCHOBaHUS i OOOOIIEHUS U CpaBHEHUS, KPUTEPUU
MPOBOJIMMOTO aHAN3a,;

e BOCHpUHUMATh, (GOpMyTUpOBATH M  MPEOOPA3OBHIBATH  CYKJICHUS:
YTBEPJAUTEIbHBIC W OTPHUIATCIIbHBIC, €IWHUYHBIC, YacCTHBIC W OOIIWE,
YCIIOBHBIE;



e BBIABIATH  MATEMATHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBA3U WU
npoTuBOopeursi B (akTax, JAaHHBIX, HAOMIOJCHUSAX M YTBEPKICHUSIX;
Mpeajgaratb KpUTEPUU JIJIs BBISIBICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUNI;

e JleNaTh BBIBOABI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTHUBHBIX U
MHIYKTUBHBIX YMO3AKIOUEHNM, YMO3AKJIIOUEHNH 110 aHAJIOTHH;

e IIPOBOJUTH CaMOCTOATEILHO J0Ka3aTeIbCTBA MaTeMaTH4YeCKUX
YTBEpKJIEHUHN (IIpsIMbIE U OT IPOTHUBHOIO), BBICTpanBaTh apryMEeHTALHIO,
NPUBOJIUTh TPUMEPBl U KOHTPHPUMEPHI, OOOCHOBBIBATH COOCTBEHHbBIE
CYXKIEHUS U BBIBOJIBI;

e BBIOMpPATH CMOCOO pemieHus y4yeOHOM 3a7auu (CpaBHUBATh HECKOJIBKO
BAapUaHTOB pEIICHUs, BBIOMpAaTh Hauboyiee MOAXOMAIUN C Y4ETOM
CaMOCTOSITEJIbHO BBIJIETIEHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBareibCcKkue AeCTBUSA:

e HCIIOJNB30BaTh BOMPOCHI KAK MCCIEI0BATEIbCKHI MHCTPYMEHT IO3HAHUS;
dbopMyarpoBaTh BOMPOCHL, (UKCHUPYIOUIUE MPOTHUBOpPEUUE, MNPOOJIEMY,
yCTaHaBIUBaTh  HCKOMOE M  JaHHoe, (OpMUPOBAaThH  THUIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UIINIO, MHEHHUE;

e IIPOBOJUTH CaMOCTOSTEIILHO CIUTAHUPOBAHHBIN DKCIIEPUMEHT,
UCCIIEIOBAaHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEM MAaTeMaTHYeCKOIro
00bEKTa, SIBIEHUS, TNpolecca, BBIIBICHUIO 3aBUCUMOCTEH  MEXKIY
00BEKTaMH, SABJICHUSIMH, IPOIIECCAMMU;

e CaMOCTOSTENILHO (hOPMYIMPOBATH 0OOOIICHHS U BBIBOBI MO pe3yibTaTam
NPOBEAEHHOTO HAOJIIOJIEHUS, MCCIIEAOBAHUSA, OLICHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BBIBOJOB U O000IICHUMH;

e IIPOTHO3UPOBATh BO3MOYKHOE PA3BUTHE IIPOLECCA, a TAKXKE BBIIBUIATh
MPEATIONIOKEHNS O €r0 Pa3BUTUH B HOBBIX YCIOBUSIX.

Pa6ora ¢ nndopmanueii:

e BBIABJIATH Je(UIUTHI HH(OOPMAINH, JaHHBIX, HEOOXOAUMBIX U1 OTBETA Ha
BOIIPOC U IS pEUICHUS 3a7a4H;

e BbIOMpaTh UHGOPMAIMIO U3  UCTOYHUKOB  PA3IUYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH MHOOPMAILINIO
pa3IMYHbIX BUJOB U OPM IPECTABICHUS;

e CTPYKTYpUPOBaThb HH(POPMALIMIO, MPEACTABIATh €€ B PA3NUUHBIX Qopmax,
WTIOCTPUPOBATh rpapUuecKus;

e OLICHUBATH HaJEXKHOCTh uHpopmarmn o CaMOCTOSITEIHHO
c(OpMYITUPOBAHHBIM KPUTEPUSIM.

2)  VuueepcanvHvie KOMMYHUKAMUGHblE  Oelicmeusi,  00ecneuusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

OO0menne:



BOCIIPUHUMATh U (POPMYJIMPOBATH CYKJCHHUS B COOTBETCTBUU C YCIOBUSIMU
Y LIEJISIMU OOILEHUS; SICHO, TOYHO, TPaMOTHO BBIPaXaTh CBOIO TOUKY 3PEHUS
B YCTHBIX W IIMCBMEHHBIX TEKCTAX, 1aBaTh MOSCHEHUS IO XOAY PEIICHUS
3a/1a4i, KOMMEHTHUPOBATH [10Jy4ECHHBIN pe3yJIbTarT;

B XOJI€ OOCYXIEHHMS 33aBaTh BOIIPOCHI IO CYILECTBY OOCYXAAeMON TEMBI,
po0JIeMBbl, pelaeMoil 3a7auu, BHICKA3bIBaTh UJEH, HALIEJICHHbIE HA MMOUCK
pELIeHUs; COINOCTABIIATE CBOU CYXKICHUA C CYKICHUSIMU JPYTuUx
YYaCTHUKOB JUAJOra, OOHapyXKMBaThb pPa3jIMyue W CXOJICTBO MO3ULHUN; B
KOppeKTHOM popme hopMynupoBaTh pa3HOTIaCcHsl, CBOM BO3PAXKEHUS;
MPEACTABIATh  PE3YydbTaThl  pElIEHWs  3aJadd,  DKCIEPHUMEHTA,
UCCIIEZIOBAHUS, IPOEKTA; CAMOCTOSITENILHO BEIOMPATh (hopMaT BHICTYIICHUS
C yu€TOM 33/1a4 MPE3CHTAlMU U OCOOEHHOCTEN ayTUTOPHH.

Corpyanun4ectBo:

MOHUMATh U UCII0Ib30BaTh NPEUMYILIECTBA KOMAHAHOW U MHAUBUAYaIbHOU
paboThl IpHU pELIEHUH Y4eOHBIX 3a4ad; NPUHHUMATH L€ COBMECTHOM
JEeATENbHOCTH, IUIAHUPOBATH  OPraHHU3alMI0 COBMECTHOW  paboThlI,
pacrpenensaTe BUAbl pabOT, IOroBapUBaThCs, OOCYXKAAaTh IpPOLECC U
pe3yabpTaT paboThl; 0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBATh B IPyNNOBBIX (hopMax pabOThl (00CYxkaeHUSI, 0OOMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» U UHBIE); BBINOJHITH CBOIO YacTh pabOThl U
KOOPJAMHUPOBATh CBOM JEHUCTBUS C APYTMMH YJICHAMHU KOMaH/Ibl; OIEHUBATh
KayecTBO CBOEr0 BKJIaJa B OOMMHA MPOAYKT MO  KPUTEPUSIM,
c(OpMYyITUPOBAHHBIM YUaCTHUKAMH B3aUMOJCHCTBHUSL.

3) Vnusepcanvuvie pezyisamuensle oeticmaust, obecneuusarom hopmuposanue
CMBICIOBbIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG IUYHOCTIU.
Camoopranmzanmsi:

COCTaBIISITh IJIaH, AITOPUTM PEUICHUS 33auu, BHIOMPATh CIOCO0 pelieHus
C y4€TOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C Y4ETOM HOBOM
uH(pOopMaIuu.

CaMOKOHTPOIBb:

BIaACTh HaBBIKaMHU IM03HABaTEIbHOMN pe(bJIeKCI/II/I KaK OCO3HaHUI
COBCPIIACMBIX I[GﬁCTBHﬁ N MBICIIUTCIBHBIX IIPOLCCCOB, UX PC3YJIbTATOB,
BJIaACTb CIroco0amu CaMOITPOBCPKH, CAMOKOHTPOJIA ITPOLCCCa U pe3yJibTara
PCHICHUA MaTeMaTHU4YEeCKOM 3ada4n,

NpeABUACTb TPYAHOCTH, KOTOPBIC MOI'YT BO3BHUKHYTDH IIPU PCIICHUHA 3a1a4U,
BHOCHUTb KOPPCKTHUBBI B JCATCIIBHOCTH HAa OCHOBC HOBBIX O6CTOHT€HBCTB,
JAaHHBIX, HafII[eHHBIX OH_II/I6OK, BBISIBJICHHBIX pr,Z[HOCTeI‘/JI;



e OIICHMBATh COOTBETCTBHE pe3yibTaTa LEIM U YCIOBUSAM, OOBACHATH
IIPUYUHBl JOCTHKCHUSA WIM HEAOCTHKECHHUSA PEe3yJIbTaTOB ACATEIBHOCTH,
HaXOJUTh OLIKOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIbTATDBI

10 KVIACC

OnepupoBaTh MOHATUSMH: TOUKA, IPSIMAasi, TUIOCKOCTb.

[IpuMeHSATh aKCHOMBI CTEPEOMETPUU WM CICICTBHUS W3 HUX TNPU PEIICHUH
T€OMETPUYECKUX 3a/1a4.

OnepupoBaTh NOHATUAMU: MAPAIEIBHOCTh U NEPIEHAUKYISIPHOCTD MPSIMBIX
Y IUIOCKOCTEM.

KnaccuduuupoBaTh B3aMMHOE paCMONIOKEHHWE NPSIMBIX M IJIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh TMOHSATHUSMH: JABYIPAHHBIA YTOJN, TPaHW ABYTPAHHOTO YIJIa,
pedpo ABYrpaHHOrO yrja; JUHEHHBIA Yrojl JIBYIPAaHHOIO YIJa; rpajycHas mepa
JBYTPAHHOTO yTIJIa.

OnepupoBaTh TMOHATUSMH: MHOTOTPAHHMK, BBIMYKJIBIM ¥  HEBBITYKJIBINA
MHOTOT'PaHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, TPABIIIbHBIA MHOTOI'PaHHUK.

Pacrio3HaBaTh OCHOBHBIC BHJIBl MHOTOTPDAaHHUKOB (MMpamMuia; TpHU3Ma,
PSIMOYTOJILHBIN Mapasuieienumie, Kyo).

KnaccupunmupoBaTh ~ MHOTOTpaHHUKH,  BBIOMpas  OCHOBAaHHS  JUIS
KjacCuuKay  (BBITYKJIBIE W HEBBIYKJbIE MHOTOTPAHHUKHU; TPABUIIbHBIC
MHOTOTPAaHHUKH; TIPSIMBbIE U HAKJIOHHBIE PU3MBbI, TTAPAJUICTICITUTIC B ).

OnepupoBaTh MOHATUAMH: CEKYIas IIOCKOCTh, CEYCHUE MHOTOI'PAaHHHUKOB.

OOBSICHATH IPUHITUTIBI IOCTPOCHUST CEYCHUH, UCTIONB3YS METOJI CIIC/IOB.

Ctpoutb ceyeHUss MHOTOIPAaHHMKOB METOJOM  CJIEIOB, BBINOJHATH
(BBIHOCHBIC) TIJIOCKHME YEPTEKHM W3 PHUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXYy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXKACHHE T€OMETPUUYECKUX BEJIMYUH MO 00pa3liaM UIu
QIrOpUTMaM, TIPUMEHSSI HW3BECTHBIC AHATUTHYCCKHE METOABl TIPU PEIICHUU
CTaHJApTHBIX MAaTEMAaTUYECKHUX 3a/1ad HAa BBIYUCICHHE PACCTOSHUN MEX]Y IBYMS
TOYKaMH, OT TOYKHA JO TPSMOH, OT TOYKHA JO TUIOCKOCTH, MEXKIY
CKPEIIMBAIONTUMUCS TPSIMBIMHU.

PemaTe 3a1aun Ha HAXOXKICHUE TEOMETPUUYECKUX BEITMYHMH MO 00pasiiaM WiH
QITOpUTMaM, TIPUMCHSS HW3BECTHBIC AaHATUTHYCCKHE METOAbl TIPU PEIICHUU
CTaHJAPTHBIX ~MAaTeMAaTHYECKUX 3a7a4 Ha BBIUKHCIEHHUE YIJIOB  MEXIY
CKPCIIMBAIOIUMHUCS ~TPSIMBIMH, MEXKIYy TPSIMOA H  TUIOCKOCTBIO, MEXKIY
TJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Bbruncnsate 00bEMBI U IJIOLIAIM [TOBEPXHOCTEW MHOTOTPaHHHUKOB (IIpU3Ma,
nUpaMu/a) C IpUMEHEHUEM (HOPMYIT; BBIYUCIIATH COOTHOLIEHUS MEXKIY MIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU MOAOOHBIX MHOTOI'PaHHUKOB.

OnepupoBaTh MNOHATHSAMHU: CHMMETPHUsS B IIPOCTPAHCTBE; LIEHTP, OChb H
IJIOCKOCTh CUMMETPHUU; LIEHTP, OCh U TNIOCKOCTh CAMMETPUH (QUTYPBHI.

W3Bnekarb, mpeoOpa3oBbIBaTh M HUHTEPHIPETUPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX '€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha yepTexax M
PUCYHKaX.

[TpumensaTs reomeTpudeckue (GakThl AJis pEIICHUs CTEPEOMETPUY ECKHX 3a/1ad,
IPEINOoIaralolMX HECKOJIBKO 1IAroB PEIICHHUS], €CITU YCIOBUS IPUMEHEHUS 3a/1aHbl
B SIBHOM (popme.

[IpuMeHsaTs NpoOCTEHMIIME MNPOTPAMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHMKAllHOHHBIE CHCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IpyBOINUTE TpPUMEPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MNPUPOJE H
’KU3HHU, pacIiO3HaBaTh IIPOSBIICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

[IpuMeHsATh MOMy4YEHHbIE 3HAHWS HA IMPAKTUKE: aHAIU3UPOBATH pealbHbIC
CUTyallUM W TPUMEHSATh HU3YYECHHBIE TIOHATHS B MPOLIECCE IMOUCKA PEIICHUS
MaTeMaTUyecku C(HOpMYyJIMPOBaHHOM MpOOIEMBbI, MOJEIMPOBATh PpEAIbHbIC
CUTyallUM Ha f3bIKE TE€OMETPUHU, HCCIEAOBATh IOCTPOEHHBIE MOJAEIU C
UCMOJIb30BaHUEM I'€OMETPUUECKUX TOHITUI U TEOpEM, allliapara aireopsl; pemarb
PAKTUYECKUE 33]1a4U, CBA3AHHBIEC C HAXOXKJICHUEM T'€OMETPUUECKUX BEIIUMYHUH.

11 KVIACC

OnepupoBaTh MOHATHAMU: IHJIMHIPUYECKAs TMOBEPXHOCTh, OOpasyromiue
UIMHAPUYECKON MOBEPXHOCTH; LIMJIMHP; KOHUYECKasi TOBEPXHOCTh, 00pa3yrolire
KOHUYECKON TTOBEPXHOCTH, KOHYC; C(heprudecKas MOBEPXHOCTb.

PacnioznaBath Tena BpamieHus (LWIMHIP, KOHYC, cepa U map).

OOBICHATH CIIOCOOBI MOTYYEHUS TEN BPAILCHUS.

KnaccupunmupoBaTs B3aMHOE pacroyiokeHHe chephl U TIIOCKOCTH.

OnepupoBaTh MOHSATUAMHU: IIAPOBOM CErMEHT, OCHOBAHHWE CETMEHTA, BBICOTA
CETMCHTA; IIIAPOBOM CJIOM, OCHOBAHWE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS;
IapOBOM CEKTOP.

Beraucnsate  00BEMBI W IUIOMIAAM  TOBEPXHOCTEH  TEJI  BpaIleHUS,
TCOMETPUICCKUX TEJl C IPUMEHEHUEM (HOPMYIIL.

OnepupoBaTh NOHITUSIMU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEepy U OMMCAHHBIN
okoJ10 cepsrl; chepa, BucaHHasi B MHOTOTPAHHUK UJIM TEJIO BPAILICHHUS.

BbIYucisaTh COOTHOIICHUS MEXKAY TUIONIAJSIMU MMOBEPXHOCTEH W o0BEMaMu
IMOJOOHBIX TE.



N300paxxate u3ydaemble (UIYpbl OT PYKH U C NPUMEHEHHEM IPOCTHIX
YepTEKHBIX MHCTPYMEHTOB.

BbINONIHATH (BBIHOCHBIE) TJIOCKUE YEPTEXH M3 PUCYHKOB MPOCTHIX O0BEMHBIX
¢uryp: BUa cBepxy, COOKY, CHU3Y; CTPOUTh CEUEHUS TEJl BPaL[CHUSI.

W3BnekaTh, HWHTEPOPETHPOBATH M NPeoOpa3oBbIBaTh HHPOPMALUIO O
IPOCTPAHCTBEHHBIX '€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha yepTexax M
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbIMONHATE OEHCTBUSA CIIOKEHHMS BEKTOPOB, BBIUMTAaHUS BEKTOPOB U
YMHOXEHHUS BEKTOpa Ha YHUCIIO, O0BSCHATh, KAKUMH CBOMCTBAMH OHU 00JIaJatOT.

[IpuMeHATH MPAaBUIIO NapAJLIEIEIUIIEAA.

OnepupoBaTh MOHATUAMU: JEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJd MEXKIY
BEKTOPAMH, CKAIIPHOE MPOU3BEIAEHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIC
BEKTOPBI.

Haxonuts cymMMy BEKTOPOB M IIPOU3BEICHHUE BEKTOPA HA YHCIIO, YTOI MEXKIY
BEKTOPAMH, CKAJSIPHOE TIPOMU3BEICHHME, PACKIAABIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh INIOCKOCTh YPABHEHHEM B IEKapTOBOW CUCTEME KOOPAMHAT.

[TpumensaTh reomeTpuueckue GakThl AJIs pEIICHUsI CTEPEOMETPUUYECKUX 3aad,
IPEANOJIAralOIINX HECKOJIBKO IIarOB PEMICHUS, €CIIU YCIOBHUS TPUMEHEHUS 33/1aHbI
B SIBHOM (hopmMme.

Pemwars mpocredmme reoMeTpu4ecKue 3aJayd Ha INPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOT O METOAA.

Pemwlare 3amaum  Ha [0KA3aTrebCTBO MATEMATHYECKMX OTHOLICHUM U
HaXO0KJEHUE T€OMETPUUYECKUX BEJIMUUH 10 00pa3liaM UM adrOpUTMaM, IPUMEHSA
M3BECTHBIE METOBI IPY PELICHUH CTAaHAAPTHBIX MAaTEMATUYECKHUX 3a/1a4.

[IpuMeHsATs NpoCTEHMIIME NPOTPAMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHUKAIIHOHHBIE CUCTEMBI IIPU PEILIEHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOOMTE IpUMEpPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPUPONE U
JKU3HHM, pacIiO3HaBaTh IIPOSBIICHUE 3aKOHOB T€OMETPHU B UCKYCCTBE.

[IpuMeHATh NOJYyYEHHBIE 3HAHWS Ha MPAKTUKE: AaHAJIUM3UPOBATHh DPEAbHBIC
CUTyallud W IPUMEHATh W3YYEHHBIE IOHATHS B IIPOLIECCE IOWUCKA PEIICHUS
MaTeMaTuyecku C(HOpMYyJIMPOBaHHOM MpPOOIEMBbI, MOJEIUPOBATH pEallbHBIC
CUTyallul Ha S3bIKE TE€OMETPUHM, HWCCIECI0BATh IIOCTPOCHHBIE MOJEIU C
UCMOJIb30BaHUEM I'€OMETPUUECKHUX MOHSITUI U TEOpPEM, alllapara aireopsl; pemarb
IIPaKTUYECKUE 3a/1a4H, CBA3AHHBIE C HAXOKIECHUEM T€OMETPUUECKNX BETUYMNH.



TEMATHUYECKOE INTAHUPOBAHHUE
10 KVIACC

KounuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
Kontposasbnbie | IlpakTnueckue
n/n NporpaMmel Bcero oOpa3oBare/ibHbIE
padoThI padoThI
pecypcsl
1 BBenenue B cTepeoMeTpuio 10 bubmioreia LIOK
B P P https://m.edsoo.ru/1c209e37
) [IpsiMbIe U MIIOCKOCTH B TPOCTPAHCTBE. 12 1 bubmotexa [IOK
[TapaniaenbHOCTh NPSIMBIX U IIIOCKOCTEH https://m.edsoo.ru/1c209e37
3 IlepneHIUKYyIApHOCT NPAMBIX U 12 bubmuorexa [IOK
MJIOCKOCTEN https://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
4 10 1
VYTIb1 MEXIy MPSIMBIMH U TIOCKOCTSIMU https://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
M 11 1
> HOTOTpanHiIH https://m.edso0o.ru/1c209e37
.. bu6moreka [JOK
9 1
6 OObEMEI MHOr OTpaHHHKOR https://m.edsoo.ru/1c209e37
7 II : €HHUSI, PACCTOSTHUS U YTJIbI 4 1 brbmioreia LIOK
oBTOpeue: tet P 4 https://m.edso0.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 5 0



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

11 KUIACC

Kosu4yecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3iesioB H TeM u@poBbie
Ne n/m pasi Konrpoabnsbie | IlpakTuyeckue (1upp )
NnporpamMmabl Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypcsl
but6mmoreka [JOK
1 T 12
©14 BpatteHi https://m.edsoo.ru/1c209e37
.. bu6moreka [JOK
2 06 5 1
pEMBLTET https://m.edsoo.ru/1c209e37
bu6moreka IIOK
3 B 10 1
€KTOPBI U KOOPJUHATHI B MPOCTPAHCTBE https://m.edsoo.ru/1c209e37
4 [ToBTOpeHue, 0000IICHHE, 7 1 bu6motexa [IOK
cUCTEMATU3AlU 3HAHUH https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME



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

HHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KonTpoibHbIe
padoThbI

IMpakTHnyeckue
padoThI

Jara
H3Y4YeHHS

OCHOBHEI€E ITOHSTHUS CTCPCOMETPUU: TOYKA,
npsiMasi, IIOCKOCTh, MPOCTPaHCTBO. [IpaBuia
U300paKEeHUS HA PUCYHKAaX: N300 paskeHHS
HHOCKOCTGI\;I, napajuICJIbHBIX MMPAMBIX
(OoTpe3KoB), cepeInHbI OTPE3Ka

IlonsTus: MNEPCCCKAOIMUECCA IIJIOCKOCTH,
INECPpECCKAOIUECCA IIpAMasd U IJIOCKOCTb

Ilonsarus: MEPECCKAOIMECCA IMI0CKOCTH,
NEpeCCKaArOIUECA MpsAMas U MIOCKOCTh

3HAaKOMCTBO C MHOTOT paHHUKaMH,
n300pa’ke€HNEe MHOT OTPaHHUKOB Ha
PUCYHKaX, Ha MPOEKIIMOHHBIX YepTekKax

HauanpHble cCBeeHUs 0 KyOe U mupamMue,
ux pa3BEpTku u Monenu. CedeHus
MHOT'OI'PaHHUKOB

HavanbHble cBeneHus o kyOe u nupamusae,
nX pa3BépTku U mojemu. CeueHns
MHOT'OI'PaHHHUKOB

[TonsiTne 06 akcHOMaTHYECKOM MOCTPOCHUU
CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CIIEZICTBUS U3 HUX




[TonsiTue 00 akcuoMaTUYECKOM MOCTPOEHUU

8 CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPUU U
CIIEICTBUS U3 HUX
[TonsiTue 00 akcnoMaTHYECKOM MOCTPOECHUU

9 CTEpEOMETPHUH: AKCHOMBI CTEPEOMETPUU U
CIIEZICTBUS M3 HUX
[TonsiTne 00 akCMOMAaTUYECKOM MTOCTPOCHUH

10 CTEpEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CIIEICTBUS U3 HUX
B3anMHoe pacnosnokeHue npsiMbIX B

11 IPOCTPAHCTBE: IepECeKaroIuecs,
napajulesibHble U CKPELIUBAIOIIUECS MPsIMble
[TapaniaenbHOCTh NPSIMBIX U MIJIOCKOCTEH B

12 [IPOCTPAHCTBE: NapalijieNbHbIE IPSIMbIE B
MIPOCTPAHCTBE; MapajIeTbHOCTh TPEX
MIPSIMBIX
[TapannenbHOCTH NPSAMBIX U IIOCKOCTEN B

13 npoctpancTBe: [lapamiensHOCTh IpsIMOI U
MJIOCKOCTH

14 VYTIIBl C COHAIIPaBIECHHBIMA CTOPOHAMM

15 Yroa Mexay NpsMbIMU B TPOCTPAHCTBE

16 VYroa Mex 1y npsIMbIMH B TPOCTPAHCTBE

17 [TapannenbHOCTh MIIOCKOCTEMN:
napaJuiesibHbl€ IIJI0CKOCTU

18 CBolicTBa mapajuiebHBIX TOCKOCTEH

19 [Ipocreiimme npocTpaHCTBEHHBIC (PUTYPHI Ha
TUIOCKOCTH: TE€TPadaAp, KyO, mapasuienenumnen

20 [TocTpoenue ceuenmit




21

[TocTtpoenue ceuenunii

KonTtponbsHas padota o teme "IIpsimbie u

22 IJIOCKOCTHU B mpocTpancTBe. [lapanmnensHocTh
MPSIMBIX U TIIIOCKOCTEN"

23 [IeprieHIMKYASIPHOCTD MPSAMON U MIIOCKOCTH:
NIEPIIECHANKYJIIPHBIE IPSIMBIE B IPOCTPAHCTBE

24 [Ipsimble mapasnienbHbIe U
NEPIEHANKYJISIPHBIE K TUIOCKOCTH

25 [Ipsimble mapasnienbHbIe U
MEPIEHANKYJIIPHBIE K IITIOCKOCTH

26 IIpu3Hak neprneHauKyJIIpHOCTH IPSAMOK U
IJIOCKOCTHU

27 [Ipu3Hak nepreHuKyJIIpHOCTH NPAMON U
IIJIOCKOCTH

28 Teopema o npAMOI meprneH UK YIISIPHON
IIJIOCKOCTH

29 Teopema o NpsAMON NepIEeH UK YIS PHOU
MIJIOCKOCTHU

30 Teopema o npsMON NTepHIEHANKYISIPHON
IIJIOCKOCTH
IlepnieHIUKyJIAp 1 HAKJIIOHHBIE: PACCTOSIHUE

31 OT TOYKH J10 IIJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 10 TUIOCKOCTH
[lepnienauKyIIp 1 HaKJIIOHHBIE: PACCTOSIHUE

32 OT TOYKH JIO IIJIOCKOCTH, PACCTOSTHUE OT

MPSIMOM JI0 THTIOCKOCTH




[leprieHaUKYSIp M HAKIIOHHBIE: PACCTOSIHUE

33 OT TOYKH JIO IJIOCKOCTH, PACCTOSIHUE OT
MPSAMOU 10 TUIOCKOCTH
[lepnenauKyIIsip ¥ HAKIIOHHBIE: PACCTOSTHUE

34 OT TOYKH J10 IIJIOCKOCTH, PACCTOSIHUE OT
NPSAMOU 10 TIOCKOCTH

35 VYTIIBl B IPOCTPAHCTBE: YTOJ MEXKY MPSIMOU
U IJIOCKOCTBIO

36 JByTrpaHHBIN yTOJI, TMHEHHBIA yTOJ
JBYT'PAHHOT'O yria

37 JIByrpaHHBIN YroJl, JINHEUHBIA yTOJ
JBYT'PAHHOT'O yria

38 IlepneH UK YASIPHOCTD IIOCKOCTEMN: IPU3HAK
MEPIEHAUKYIAPHOCTH JIBYX IJIOCKOCTEN

39 [lepnenAMKyISIPHOCTD IIIOCKOCTEN: IPU3HAK
MepIEeHINKYJISPHOCTH JIBYX IJIOCKOCTEH

40 [TepneHAMKYJISIPHOCTD IUIOCKOCTEN: IPU3HAK
MEPIEHANKYJIIPHOCTH JIBYX IJIOCKOCTEH

41 Teopema o Tpéx mepreHauKyJspax

42 Teopema o Tpéx nepneHuKyIsIpax

43 Teopema o TpéX mepreHIuKyJIsIpax
Kontponbshas pabota no reMmam

44 "[leprieHANKYISAPHOCTD MPSAMBIX U
ocKocTe" U "YTIIbl MEXY IPSIMBIMUA U
mIockocTamMu"

45 [ToHsiTe MHOTOTrpaHHUKA, OCHOBHBIE

OJICMECHTBI MHOT'OI'PaHHHUKA, BBIITYKIIBIC U




HEBBIITYKJIBIC MHOT'OT'PaHHUKH pa3BépTKa
MHOI'OI'paHHHKa

46

[Ipu3ma: N-yronpHas mpusMa; rpaHu U
OCHOBAHMS MPU3MBI; IPAMasi 1 HAKJIOHHAS
MpU3MbI; OOKOBAsI U TOJIHAS TIOBEPXHOCTh
MIPU3MBI

47

[Tapamienenunen, NpsMOyroabHbIN
napaJjulesIenuIes U ero CBOMCTBa

48

[Mupamuna: N-yronpHas nupaMua, rpaHud U
OCHOBaHUE MU paMUIbl; 00KOBas U MOJTHAS
MOBEPXHOCTh MUPAMU/IbI; PABUTIbHAS
yced&HHas mupamMuaa

49

[IpaBuIBHBIE MHOTOT' PAHHUKH: TIOHATHE
MPaBUIBHOTO MHOT'OTPaHHUKA; TPABHIIbHAS
MpU3Ma ¥ MpaBHIbHAS TUPAMU/IA;
NpaBUJIbHAS TPEYTOJbHAS TUPAMHJIA H
MPaBWIBHBINA TETPadap; KyO

50

[IpencraBnenue o MpaBUIBHBIX
MHOTOTpaHHUKaX: OKTa’Ip, TOAEKadAp U
UKOCadIp.

51

CuMMeTpus B IPOCTPAHCTBE: CUMMETPHUS
OTHOCUTEIBHO TOYKH, IIPSIMOM, IIIOCKOCTH.
ONeMEeHTbl CHMMETPHH B MIUPAMUIAX,
napajuleJenunenax, IpaBUIbHbIX
MHOT'OI'PaHHHMKAX

52

Brruncnenue 31eMeHTOB MHOTOIPaHHUKOB:
pEOpa, TuaroHaiu, yribl




[Tnomane 60KOBOI MOBEPXHOCTH U MOJHOM
MIOBEPXHOCTH MPSAMON MPU3MBI, TUIOINAAb

53 OCHOBaHMi1, TeopeMa 0 OOKOBOM L
MIOBEPXHOCTH MPSIMOM MPU3MBI
[Tnomane 60KOBOI MOBEPXHOCTH U
54 MOBEPXHOCTH MPABUIILHOW TTHPAMHU/IH, 1
Teopema O TUIOIA N OOKOBOW MOBEPXHOCTH
yCeUEHHON MU PaMHUIbI
55 KonTtponbsHas pabora o reme 1
"MHororpaHHuku"
56 [Tonsitue 06 00BEME 1
S7 O6bEM nupaMubl 1
58 O0BEM MUpPaMHUJTBI 1
59 O6bEM nupaMubl 1
60 O0BEM MUpPaMHJIBI 1
61 O0BEM TPU3MBI 1
62 O0BEM TpPU3MEI 1
63 O0BEM NTPU3MBI 1
64 KontponbsHas padota no teme "O0bEMBI 1
MHOIOTPaHHUKOB"
[ToBTOpeHue, 0000IIeHHE cUCTeMaTH3AIS
65 3HaHui. [locTpoeHue ceuenuii B 1
MHOTOTpaHHUKE
[ToBTOpEHue, 0000IIEHNE CHUCTEMATU3AIUS
3HaHUW. BeluncineHue paccTosiHUM: MEXIY
66 JIBYMsSI TOYKaMU, OT TOYKU JI0 MPSIMOU, OT 1

TOYKH 0 IMJIOCKOCTH, MCKAY
CKPCIIMBAOIIUMHU CA ITPAMBIMU




67

Wrorosas koHTpoJbHas paboTa

68

[ToBTOpEHue, 0000IIEHNE CHUCTEMATU3AIUS
3HaHUH. Beruncinenue yrios: Mexny
CKPEIIMBAIOIIUMHUCS MTPIMBIMH, MEXKIY
MPSIMOM | TJTOCKOCTBIO, IBYTPAHHBIX YTIIOB,
YTII0B MEXKTY TUIOCKOCTSIMH

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68

11 KJTACC

Ne n/m

Tema ypoka

KoauuecTBO 4acoB

Bcero

KonTpoabnbie
padoThbI

IIpakTHyeckue
padoThI

Jlara
U3yYeHUs

Cdepa u map: ueHTp, paauyc, IMaMmeTp;
TUTOIIA/Th TTIOBEPXHOCTH CephI

Bzanmnoe pacnonoxxenue chepsl u
TUIOCKOCTH; KacaTeIbHasl INTOCKOCTh K

cdepe; nouans chepsl

H3obpaxenue cepsl, mapa Ha NIOCKOCTH.
Ceuenus mapa

[uimHapuyeckas MOBEPXHOCTb,
00pa3yrolye HUIUHIPUIECKON
MMOBCPXHOCTHU, OCh LII/IJ'II/IHI[pI/I‘-ICCKOI\/’I
MOBEPXHOCTH

[wmHap: ocHOBaHMs U OOKOBast
HOBEPXHOCTh, 00pa3yroas ¥ 0Ch; IIIOMAb
OOKOBOI U TTOJTHOM MOBEPXHOCTU




N306paskeHne nuiImHpa Ha TIOCKOCTH.
Pa3zBéprka nununapa. CedeHus UIMHIpa
(TJIOCKOCTBIO, TapasuiebHON HIIn
MEPIEHIUKYJIIPHON OCH UITUHAPA)

Konunueckas moBepxHOCTh, 00pa3yromme
KOHHYECKOU MMOBCPXHOCTH, OCb U BCPIIHNHA
KOHHYECKOU IMOBCPXHOCTH

Konyc: ocHOBaHMe 1 BepIInHa,
oOpa3yroias U 0Ch; MJoMAaasL OOKOBON U
IIOJIHOM IIOBEPXHOCTH

Yceu€HHBIN KOHYC: 00pa3yoIre U BEICOTA;
OCHOBAHUS 1 0OKOBasi MOBEPXHOCTb

10

N300pakeHrne KOHyca Ha IJIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca
(MJIOCKOCTBI0, MapalIebHON OCHOBAHUIO, U
IJIOCKOCTBIO, MPOXOAIIECH Yyepe3 BEpIINHY)

11

KomMOuHanus Ten BpalieHus u
MHOT'OTPaHHUKOB

12

MHororpaHHUK, OIMCaHHBIM OKOJIO CHEPHI;
cdepa, BIucaHHasi B MHOTOI'PaHHUK WIH B
TEJI0 BpallleHUs

13

[Toustue 00 00béMe. OCHOBHBIE CBOWCTBA
00BEMOB Tell

14

O0bEM nuMHIpa, KOHYCa

15

O06béM mapa u momaab chepsl

16

[Tomo6HBIE TENa B IPOCTPAHCTRBE.
CooTHolIeH!s MeXAY NII0LaIIMU
MOBEPXHOCTEH, 00bEMaMU MOJOOHBIX Tell




KontponeHas pabora o remam "Tena

17 Bpamenus" u "O6bembl Ten"

18 BekTop Ha MJI0CKOCTH U B MPOCTPAHCTBE

19 CrnoxeHue U BbBIYMTaHUE BEKTOPOB

20 YMHOX€EHHE BEKTOpa Ha YHUCIIO
Paznoxenue BekTopa 1mo Tpém

21 HEKOMILJIaHapHBIM BekTopaM. [IpaBuiio
napajuiesenumnena
Pemenue 3anay, CBSA3aHHBIX C

22 MIPUMEHEHUEM TIPABUII IS CTBUH C
BEKTOpaMU

23 KoopanHaTHO-BEKTOPHBIN METOJ IIPU
pEIICHUH TeOMEeTPUUECKHUX 3a/1a4
[TpssMoyToNnbHAs CUCTEMA KOOPIUHAT B

24 npoctpaHcTBe. KoopauHatel BekTopa.
[Ipocreiimue 3a1auu B KOOpAUHATAX

95 VYron mexnay BekTopamu. CkansipHOe
MIPOU3BEICHNE BEKTOPOB

26 Boruucienue yriioB Mexay NpsMbIMU U
MJIOCKOCTAMU

97 KonTpomnbsHas padora o Teme "Bektopsl u
KOOpJMHATHI B IPOCTpaHCTBE"
[ToBTOpEHUE, 0000IICHHE 1

98 cucreMarusanus 3HaHuii. OCHOBHbBIE
¢burypsl, akTel, TEOPEMBI Kypca
IUTAHUMETPUU

29 [ToBTOpeHue, 0600IICHNE 1

cucremMatusanusa 3HaHu. OCHOBHEBIE




¢burypsl, GpaxkThl, TEOpEMBI Kypca
IUIAHUMETPUU

[ToBTOpeHue, 0600IICHNE 1

30 CHUCTEeMaTH3aIus 3HAHUK. 3a1a9n 1
TUTAHUMETPUN U METOJIBI UX PEIICHUS
[ToBTOpeHue, 0000IIeHNE U

31 cUcTeMAaTH3alUs 3HAHUH. 3agaun 1
TUTAHUMETPUN U METOBI UX PEIICHUS
[ToBTOpEHUE, 0000IICHNE 1

39 cucteMaTu3anus 3HaHuii. OCHOBHBIC 1
¢burypsl, akTel, TEOPEMBI Kypca
CTEpPEOMETPHH

33 Htoroas KOHTpoJbHAs paboTa 1

34 [ToBTOpEHUE, 0000IICHHUE 1 1
CHUCTEMaTH3aIIMs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM ITPOT'PAMMBbBI

10 KVIACC
Kon .
IIpoBepsiemMble npeaMeTHbIE Pe3y/1bTAaThl 0CBOCHHUSI OCHOBHOI
NpoBepPseMOro .
o0pa3oBaTeJIbHOI NPOrpamMMbl CpeAHero 061ero oopazoBaHust
pe3yJabTara
7 ['eomerpus
7.1 OnepupoBaTh NOHIATUSIMU: TOUKA, IpsIMasi, HJIOCKOCTh
25 [IpuMeH ST aKCHOMBI CTEPEOMETPUU U CIEICTBUS U3 HUX MIPU PEIICHUU
' reoMEeTpUYECKUX 3a1au
- OnepupoBaTh MOHATUSAMU: MAPAJUIEIBHOCTh U MEPHEHANKYJISIPHOCTH
' MNPSAMBIX U IIOCKOCTEN
24 KnaccuduimpoBaTh B3aUMHOE pacnoiOKeHUE IPSIMBIX U IIIOCKOCTEH B
' MPOCTPAHCTBE
OnepupoBaTh MOHATUSMU: IBYTPaHHBIN YTOJI, TPaHU IBYTPAaHHOT O YTJIa,
7.5 pedpo IBYrpaHHOrO yria, JWHEHHBI yros JABYTpaHHOIO yria,
rpajycHas Mepa JBYTPaHHOIO yIia
OmnepupoBaTh MOHATUSMHI: MHOTOTPAaHHHK, BBITYKJIBIA M HEBBITYKIIBINA
7.6 MHOT'OI'PaHHUK, AIIEMEHTHI MHOTOTpaHHHKa, M paBUIIHHBIN
MHOTOT PAaHHUK
27 Pacno3HaBaTh OCHOBHBIE BUJbI MHOTOTPAaHHUKOB (MMpaMuia, Npusma,
' IPSMOYTOJIbHBIH Mapasienenunen, Kyo)
KnaccudummpoBaTh MHOTOTpaHHHKH, BbIOMpass OCHOBAaHMS s
- KJaccupukanuu  (BBINYKJIbIE W HEBBIIYKIbIE MHOTOI'PAaHHUKH,
' IpaBWJIbHbIE MHOTIOIPDAaHHUKH, HpPSIMbl€ W HAKJIOHHBIE IIPU3MBI,
napasuiesenuIebl)
29 OnepupoBarh  MOHATUSAMU: CeKymas  IUIOCKOCTb,  CEYCHHE
' MHOT'OTPaHHUKOB
210 OOBACHAT, NPUHLIMIBI TOCTPOCHUS CEYCHUH MHOTOI'PaHHUKOB,

HCIIOJIb3YyA METOA CIICAOB




7.11

CTpouTh ceueHHUs MHOTOTPAaHHHMKOB METOJOM CIIEZOB, BBINOJIHAThH
(BBIHOCHBIE) TUIOCKHME YEpPTEXH W3 PUCYHKOB MPOCTHIX OOBEMHBIX

buryp: Bu CBEpXy, COOKY, CHU3Y

7.12

PemaTh 3a1a41 Ha HAXOXKJICHHUE T€OMETPHUYCCKUX BEJIMYUH 110 00 pa3iam
WM aNropyuTMaM, MPUMEHSISI U3BECTHBIC aHAJTUTUUYECKUE METOMBI MPU
pELlIEHUM CTaHJApTHBIX MAaTEMaTHYECKHUX 3a7lad Ha BBIYUCICHUE
pacCTOSIHUN MEXY IBYMsI TOUKaMHU, OT TOYKHU 10 MPAMOM, OT TOYKH J0

IJIOCKOCTHU, MCIKAY CKPCIINBAOMIUMUCS MTPAMBIMH

7.13

Pemiate 3a1a4mn Ha HAXOXKACHUE TCOMETPHUICCKUX BCIIMYUH 1O 06pa3uaM
HJIIM aJIrOpuTMaM, IPUMCHASA U3BCCTHBIC aHAJIMTUYCCKUE MCTOALI ITPU
PEUICHUU CTAHJAAPTHBIX MATCMATUYCCKUX 3ada4 Ha BbBIYUCIICHHC YIJIOB
MCKAY CKPCHIMBAOIIUMHCA IPAMBIMUA, MCKY HpﬂMOﬁ H MMJIOCKOCTBIO,

MCKIY IIIIOCKOCTAMU, IBYI'PaHHLIX YI'JIOB

7.14

Boruncnsate 00bEMBI M TUIOMIAAU TOBEPXHOCTEH MHOTOIPAaHHUKOB
(mpusma, nmnupamMuaa) C OpUMEHEHHeM  (GOpMYI,  BBIYHCISATH
COOTHOIICHHS MEXY IJIOMIAISIMH TTOBEPXHOCTEH, 00bEMaMu TTOJO0HBIX

MHOTI'OI'PaHHHUKOB

7.15

OnepupoBaTh NOHATHSAMHU: CUMMETPHS B IPOCTPAHCTBE, LIEHTP, OChb U

IUIOCKOCTh CUMMETPUH, IICHTP, OCh U MJIOCKOCTh CUMMETPUN QUTYPHI

7.16

W3Bnekats, mpeoOpa3oBbIBATh U WHTEPIPETHPOBATH HHPOPMALHIO O
MPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (PHUTYypax, MPEACTaBICHHYIO Ha

UCPTECIKAX U pPUCYHKAX

7.17

[IpumeHsTh reoMeTpuueckue (paKThl AJis PEIIEHUS CTEPEOMETPUUECKUX
3a/a4, IMPEAIONaralliX HECKOJIbKO IIaroB PELICHUs, €CIIH YCIOBUS

IpUMEHEHUS 3a/1aHbl B IBHOW (popme

7.18

[IpumenaTs npocrelmme MNPOrpaMMHBIE CPEICTBA U DIIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CHUCTEMBI IIPU PEIIEHUU CTEPEOMETPUUECKUX

3a1a4

7.19

[IpuBoauTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEHN B MPUPOJE U

JKU3HU, pACIIO3HABAThb IPOABICHUEC 3aKOHOB I'COMCTPHUH B HCKYCCTBC

7.20

[TpuMeHSATh TMONyYCHHBIC 3HAHUS HA TPAKTHKE: aHAIM3HPOBATH
peanbHble CHTYalldd M TPUMEHSTh H3yYEHHBIC TMOHATUS B IPOIECCEe
MOWCKa pEHICHHUs] MaTeMaTU4ecKd CQOpPMYIUPOBAHHOW MPOOIEMBI,
MOJIEIIMPOBATH peajlbHbIC CUTYAIlMU Ha S3bIKE TEOMETPHH, UCCIENOBATh

IMOCTPOCHHBIC MOJCJIN C UCITOJIB30BAHUECM I'COMETPHUICCKUX MHOHATHH U




TCOPEM, alllapaTta anre6pbl, peuiaTtb MpPakKTUICCKUEC 3a1a41, CBA3AHHLIC

C HAXOXJICHUEM I'€COMCTPUYCCKHUX BCIIMUYUH

11 KJIACC
Kon .
IIpoBepsiemble NMpeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NMPoBEPSIEMOT0 .
o0pa3oBaTe/IbHOI MPOrpamMMbl CpeHero 001ero 00pa3oBaHus
pe3yJabTara
6 l'eomerpust
OnepupoBatb MOHATUSIMHU: UWIMHIpHYECcKas MOBEPXHOCTb,
6.1 o0pasyromnue UUIMHIPUYECKON MOBEPXHOCTH, LWIMHIpP, KOHUYECKas
' MOBEPXHOCTh, O00pa3ymolle KOHHUYECKOM IOBEPXHOCTH, KOHYC,
cepruyeckas HOBEpPXHOCTh
6.2 Pacno3naBath Tena BpameHus (HUINHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIOCOOBI TOTYYSHHSI TEI BpAICHHUS
6.4 KnaccuduimpoBats B3auMHOE PacioioKeHue chepbl U IOCKOCTH
OnepupoBaTh NOHATUSAMHU: IIAPOBOW CETMEHT, OCHOBAHUE CETMEHTA,
6.5 BBICOTa CEIMEHTAa, IapOBOM CJIOI, OCHOBAaHUE IIAPOBOTO CJIOS, BHICOTA
IIapOBOTI'0 CJIOS, IIAPOBOI CEKTOP
6.6 Bbaucnasate 00bEMBI M IUIOMIQJAM IOBEPXHOCTEH Tel BpaIlCHHUS,
' TEOMETPUIECKUX TeJN C TPUMEHEeHUeM (popmy
OnepupoBarh TOHITHSIMH: MHOTOT'PDAaHHUK, BIUCAaHHBIA B chepy u
6.7 ONMKMCaHHBIA OKO0JIO ceprl, chepa, BIHCaHHAS B MHOTOI'PAHHUK HIIU
TEJIO BpalleHHs
6.8 BBMHCIATE COOTHONICHUS MEXKIy IUIOM@QASMHA TOBEPXHOCTEH U
' 00bEMaMu OLOOHBIX TE
6.9 N3006paxaTh n3ydaeMbie (GUTYPHI OT PYKH U C TPAMEHECHUEM IPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BEIMONHATh (BBIHOCHBIC) TIOCKHE YEPTEKH M3 PUCYHKOB IPOCTHIX
6.10 00BbEMHBIX (QUryp: BUJ CBEPXY, COOKY, CHHU3Y; CTPOUTH CEUEHHUS Tel
BpaIleHus
W3BnekaTh, HHTEPIPETUPOBATh U MPEOOPA30BHIBATH MHPOPMALIUIO O
6.11 MPOCTPAHCTBEHHBIX T'E€OMETPUYCCKUX (HUTypax, MPEICTABICHHYIO Ha

yepTekax U pUCyHKax




6.12

HpI/IMeHHTB TCOMETPHUUCCKUC (baKTBI i peUICHUSA CTCPCOMCTPHUYCCKUX
3aaq, Ipcanojararomuux HECKOJIbKO IIAaroB pCHICHH:A, €CJIM YCIIOBHUA

IpUMEHEHUS 3a/1aHbI B IBHOU (popme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BremomHATE HGfICTBI/IH CJIOKCHUA BCEKTOPOB, BBIUYHUTAHUSA BEKTOPOB U
YMHOXCHUSA BCKTOpa Ha 4YUCIIO, O6T)$ICH$ITI), KakKUMH CBOMCTBAMH OHH

o0agaroT

6.15

[IpumensATs paBUIIO NMapajuIeICUIe]a IIPU CII0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATHUSMH: JAEKApTOBBI KOOPAMHATHI B MPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOPAa, PABEHCTBO BEKTOPOB, KOOPAUHATBI BEKTOPA,
yroa MeXAYy BEKTOpPAaMH, CKaJspHOE IIPOU3BEIEHUE BEKTOPOB,

KOJIJIMHCAPHBIC U KOMILJIAHAPHBIC BEKTOPLL

6.17

Haxonuth CYMMY BCKTOPOB U ITPOU3BCACHUC BCKTOPAa HAa YMUCJIO, YI'OJI
MCXKAY BCKTOpaMH, CKAJIAPHOC ITPOHU3BCIACHHUC, paCKJIaJIblBaTh BCKTOP

10 ABYM HCKOJUIMHCAPHBIM BEKTOPaAM

6.18

3a/aBaTh IJIOCKOCTh YPAaBHEHUEM B ICKAPTOBOW CHCTEME KOOPAUHAT

6.19

Pemarte mnpocreiimme reomMeTpuYecKue 3aJayd Ha IPUMEHEHUe

BCKTOPHO-KOOPAWHATHOI'O METOAA

6.20

Pemats 3aa4u Ha O0Ka3aTCJIbCTBO MAaTEMATHUYCCKHX OTHOIIICHUH U
HaXO0XJICHHUE r’COMETPUICCKUX BEJIMYUH I10 o6pa3uaM HJIK aJIrTOpUTMam,
IMPpUMCHAA HU3BCCTHBIC METOIbI npu peUICHUUA CTaHAAPTHBIX

MAaTCMaTHYCCKHX 3a1a4

6.21

[IpumenaATs npocTedMe NIPOrpaMMHBIE CPEACTBA M DIIEKTPOHHO-
KOMMYHUKALIMOHHBIE CHCTEMBI IIPH PELICHHH CTEPEOMETPUYECKHUX

3a7a4

6.22

[IpuBOAMTH IpUMEPBHI MATEMATHY €CKMX 3aKOHOMEPHOCTEN B IIPUPOLE U

JKHU3HH, PaClIO3HABATh MMPOSABJICHUC 3aKOHOB 'COMETPHUU B UCKYCCTBC

6.23

IIpuMeHATs 1MOJydEHHBIE 3HAHUA HAa IPAKTUKE: aHAIU3UPOBAThb
peasbHbIE CUTYallUM M NPUMEHATHh M3Y4YEHHBIE IOHATHS B IIpoLecce
MOKCKA pEelIeHUs MaTeMaTHYecKu CHOpMYIMPOBAaHHON MPOOJIEMBI,
MOJIEJIMPOBATh PEAJIbHBIE CUTYallMH HA A3bIKE TEOMETPUH, UCCIIEI0BATh
IIOCTPOEHHBIE MOJEJIU C MCIIOJIb30BAHUEM I'€OMETPUUECKUX TIOHATUHI U
TEOpEM, amnmnapaTa ajreOpsl, pelaTh IPaKTHUECKUE 3a/1a4i, CBSI3aHHBIC

C HAXO0XXICHUEM I'€COMCTPHUYCCKHUX BCIMYNH




ITPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

10 KJTIACC

Kon

HpOBepHeMblﬁ IJIEMEHT COACPKaAHUA

I'eomerpus

7.1

OcHOBHEIE ITOHATHS CTCPCOMCETPUMN. Tqua, npsaMasd, IJI0CKOCTb, IPOCTPAaHCTBO.
IToustTue 00 aKCHOMATUYECKOM MMOCTPOCHHUHN CTCPCOMCTPUU:. AKCHOMBI

CTCPCOMETPUHN U CIICACTBUA U3 HUX

7.2

B3auMHOe pacnosiokeHue NpsAMbIX B IPOCTPAHCTBE: II€peceKarouIuecs,
napajuieibHble U CKpeliuBarouecss npsmele. [lapanienbHOCTh NpSAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: Mapauie/ibHbIe MPsSMbIE B IPOCTPAHCTBE,
MapajuIeIbHOCTh TPEX MPSIMBIX, MaPAJIIEIbHOCTD NPSIMOM U MIOCKOCTH. YTJIBI C
COHAINPaBJIICHHBIMU CTOPOHAMH, YroJd MEXIy HpSIMbIMH B IPOCTPAHCTBE.
[TapannenbHOCTh  IJIOCKOCTEM:  MapaijeibHble  IUIOCKOCTH,  CBOMCTBa
napajuienbHBIX TockocTei. [lpocteifmme mpocTpaHcTBeHHBIE (QUTYpHI Ha

MJIOCKOCTHU: TETpa’ip, KyO, nmapasuiesienuie]], MoOCTPOCHUE CeUeHU

7.3

ITeprieHAMKYIAPHOCTD NPSIMON M IUIOCKOCTH: NEPHEHAMKYJISIPHBIE NPSMbIE B
IIPOCTPAHCTBE, MpsIMblE MapajuleibHble M IEPIEHIUKYJSPHbIE K IJIOCKOCTH,
IIPU3HAK MEPHEHIUKYSIPHOCTH MIPSIMOM M IIJIOCKOCTH, TEOpPEMa O IMPIMOU
NEPIIEHIUKYJIIPHOM MJIOCKOCTU. YTUIBI B IPOCTPAHCTBE: YT OJI MEXKY NPAMON U
IUIOCKOCTBIO, JABYTPAHHBIA yroj, JMHEHHBIM yroa JBYTPaHHOIO YIJIa.
IlepieHauMKyJIAp M HAKJIOHHBIE: PACCTOSHUE OT TOYKH JO INIOCKOCTH,
paccTosiHUE OT HPSIMON JI0 IJIOCKOCTH, MpPOEKUUs (UIypbl Ha IUIOCKOCTb.
[lepneHIMKYISIPHOCTh IUIOCKOCTEH: IIPU3HAK IEPHEHIUKYIIPHOCTH JBYX

mIockocren. TeopeMa 0 TpEX nmeprneHauKyJspax

7.4

ITonsiTMEe MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOI'OTPAHHUKA, BBITYKIIBIE U
HEBBINYKJIbIE MHOIOI'PAaHHMKH, pa3BEpTKa MHororpaHsHuka. Ilpusma: n-
yroJbHas IPU3Ma, FPaHU U OCHOBAHMUSI IPU3MBI, IIPAMasi U1 HAKJIOHHAs IIPU3MBI,
OOKOBast ¥ MOJIHAsL MOBEPXHOCTH Mpu3Mbl. [lapannenenunen, npsMoyroiabHbIHA
napajulesIenuIes] U ero ceorcrea. [lupamuna: N-yronpHas nupamuaa, rpaHud U

OCHOBAaHHEC IIHPaMU/BI, OoOKOBass M IIOJHAs IIOB CPXHOCTh IMHPaAMHUIBI,




NpaBWIbHAsl M yCEUEHHAs NUpaMHUAA. OJEMEHThl NPU3Mbl U MHPAMUIBL.
[IpaBuiibHBIE MHOIOTPAHHUKH: TOHATHE MPAaBHJIBHOTO MHOTOIPAHHUKA,
MpaBWIbHAs IIpU3Ma W IpaBWIbHAsA INHUPAMUIA, IPaBUIIbHAS TpPEYyrojabHas
nUpaMua W TPaBWIBHBIA TeTpadap, KyO. IlpemcraBneHne O MpaBUIBHBIX
MHOTOIpaHHUKaX: OKTa’ap, AOJAEKa’p U ukocasapyrue CeueHus NpuU3Mbl U

nmUupaMuJbl

7.5

CummeTpusi B TPOCTPAHCTBE: CHUMMETpPUS OTHOCUTEIBHO TOYKH, MPSIMOMH,
MJIOCKOCTU. DIJIEMEHThl CHMMETPUU B MHUpAMUJAX, [apaJulesIeuIe1ax,

MMpaBUJIbHBIX MHOTI'OTPaAHHUKAX

7.6

Brruncrienue 351eMEHTOB MHOTOTPaHHUKOB: p&é0pa, Auaronainu, yrisl. [Lnomans
OOKOBOI MOBEPXHOCTU M IOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI, IJIOMIATh
OCHOBaHHWH, TeopemMa O OOKOBOW IMOBEPXHOCTH MPsIMOW mpu3Mbl. [Lmomanas
OOKOBOI MOBEPXHOCTU M IMOBEPXHOCTU MPABHIBLHOW MUPAMUIBI, TEOpEMa O
momaan yceuéuno nupamuabl. [lonarue o6 oowvéme. OO0bEM mUpaMHIbI,

IIPU3MBI

7.7

[TomoOHbie Tema B mpoctpaHcTBe. COOTHOMICHUS MEXAY ILIOIIAJISIMH

MOBEPXHOCTEH, 00bEMaMU MOJOOHBIX Tell

11 KVIACC

Kon

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUA

6

I'eomerpus

6.1

[{unuHapryecKkas MOBEPXHOCTh, 00Pa3yIoLMe IMINHAPHYECKON ITOBEPXHOCTH,
OCh IWIMHIPUYECKOM moBepxXHOCTU. ILlunmHap: ocHoBaHus u OokoBas

IMOBCPXHOCTD, 06pa3y10Lua51 n OCh, IJIOomMaab OOKOBOH M MOJIHOM IOBCPXHOCTH

6.2

Konunueckass moBepXHOCTb, 00pa3yrolye KOHHMYECKOH IOBEPXHOCTH, OCh U
BEpIIMHA KOHHYECKOU IMOBCPXHOCTH. KOHYCZ OCHOBAHUC H BCpIIMHA,
oOpa3syromasi ¥ 0Ch, IJIOMAAbL OOKOBOM M MOJHOW MOBEPXHOCTH. Y CeUEHHBIN

KOHYC: 00pa3yrolire U BbICOTa, OCHOBAHUS U OOKOBasi IOBEPXHOCTh

6.3

Chepa m map: ueHrp, pamdyc, AMAMETP, IUIOMIAIAL TOBEPXHOCTH C(hephl.
B3aumHoe pacronoxeHue cepbl M IIOCKOCTH, KacaTelbHas IJIOCKOCTb K

cdepe, miomaas chepsl

6.4

N300paxkeHne Ten BpalleHus Ha IIOCKOCTH. Pa3BépTka MuIMHApa U KOHyca




6.5

KomOuHanuu ten BpalieHuss 1 MHOTOTPAaHHUKOB. MHOTOrpaHHUK, OMUCAHHBIN

okoio ctepsl, chepa, BIUCaHHAS] B MHOTOTPAaHHUK, UJIH TEJIO BPAIICHUS

6.6

[Tonstre 06 00bEMe. OcHOBHBIC cBOMCTBa 00bEMOB Tell. Teopema 00 00béMe
PSMOYTOJIFHOTO TIapajuieNienunena u cieacTBus u3 He€. OO0bEM mMIMHIDA,

koHyca. O0BéM mapa u miomaas chepol

6.7

[TonoOuble Tema B mpocrpaHcTBe. COOTHOMIGHUS MEXKAY IUIOMAIASIMU

MOBEPXHOCTEHN, 00bEMaMu TOTOOHBIX TEJ

6.8

Ceuenns MUJIMHApPA (HapaHHCHBHO U ICPIICHAUKYIIAPHO OCI/I), CCUCHUA KOHYCa

(mapaJiesIbHOE OCHOBAHUIO M TPOXOJAIIEE YEPE3 BEPIUIMHY), CEUEHUs 11apa

6.9

BCKTOp Ha IINIOCKOCTU U B IMPOCTPAHCTBE. CroxeHne U BRIYUTAHUE BCKTOPOB.
YMHOXEHNE BCKTOpPa Ha  4YHCJIO. Paznoxxenue BCKTOpa 110 TpeM
HCKOMIIJIAHAPHBIM BCKTOpaM. HpaBI/IJ'IO mapaJuICJICIUIICaA. Pemenue 3ajaay,

CBA3AaHHBIX C IPUMCHCHUCM ITPABUJI JeicTBUil ¢ BCKTOpaMHu

6.10

[IpsimoyronbHas cucTteMa KOOpAMHAT B npocTtpancTtBe. KoopanHaTel BEKTOpA.
[Ipocreiimme 3a7aun B KOOpAMHATax. YTrosl Mex1y BekTopamu. CkaisipHoOe
MIPOU3BEJACHUE BEKTOPOB. BbluMCieHHEe YrioB MeXAy MpsAMbBIMH U
IJIOCKOCTSIMH. KoopanHnatHO-BEKTOPHBIN METOJ, npu peleHuun

reOMCTPUYCCKUX 3adaq

IMPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEGOBAHUA K
PE3YJBbTATAM OCBOEHHSI OCHOBHOM OBPA3OBATEJIBHON
IMPOTI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kox IIpoBepsieMble TpeGOBaHUsI K PeAMETHBIM pe3yJibTaTamM
NpoBepsieMOro OCBOCHMSI OCHOBHOM 00pa30oBaTe/IbHON IPOrpaMMBbl CpeHEro
TpeOOBaHUs o0mmero odpasoBaHus

Brnanenune MetomamMu 10Ka3aTenbCTB, aJITOPUTMAMK PELICHUS 3a/1a4;
yMeHue GopMyIrpoBaTh U ONIEPUPOBATh OHATUSAMHE: ONPE/ICICHUE,
aKCHOMa, TeopeMa, CIIeICTBUE, CBOMCTBO, IPU3HAK, ]0KA3aTEIbCTBO,
paBHOCUJIbHBIE  (OPMYJIMPOBKH; HPUMEHATh  UX;  YMEHHE
dbopMyHpoBaTh O0paTHOE ¥ TPOTHUBOIMOJIOKHOE YTBEPKICHHUE,
MPUBOJIUTh MPUMEPBI U KOHTPHPUMEPHI, HKCIOJb30BATH METOJ
MaTeEMaTUUYECKOU WHIYKINY; MIPOBOIUTH JOKa3aTelIbHbIE
paccyXAeHUs [pU pEIIEHUU 3a4ad, OLEHUBATH JIOTMYECKYIO

MMPaBUJIBHOCTH paCCY)I(I[eHI/Iﬁ; YMEHHUEC ONECpUPOBATH IMOHATHAMMU:

MHOXCECTBO, TIOAMHOXCCTBO, OII€palli HaJ MHOXKCCTBAMU,; YMCHUC




UCIOJIb30BaTh TCOPSTUKO-MHOKECTBEHHBIN aIliapar s OMHCAHUS
peaNbHBIX MTPOLIECCOB U SBJICHUH U TIPU PEIICHUU 3a]1a4, B TOM YU CIIe
U3 JIPYruX yu4eOHbBIX MPEIMETOB; YMEHUE ONEPUPOBAThH MOHSATHUSIMH
rpad, cBs3HBINA Tpad, AepeBo, UK, Tpad HA TUIOCKOCTH, YMEHHUE
3aJaBaTh W OMKHCHIBaTh Trpadbl pa3IHMUYHBIMH  CII0co0aMu;

UCIOJIb30BaTh rpadbl MU PEIICHUH 3a1a4

YMeHue onepupoBaTh IMOHATHUSAMU: HATYPAIbHOE YHCIIO, LENI0e
4HUCI0, CTENEHb C LEJIbIM II0Ka3aTeJIeM, KOPEHb HaTypajbHOU
CTENEHU, CTEMEeHb C palHMOHAIbHBIM IIOKa3aTeJleM, CTeleHb C
NeWCTBUTEILHBIM ITOKa3aTeseM, JIorapiudm 9rciia, CHHYC, KOCUHYC U
TaHTEHC [TPOU3BOJILHOIO YK CIIa, OCTATOK MO MOJYJIIO, PAallUOHAIBHOE
YHCII0, UPPALlMOHAJIbHOE YHCII0, MHOXKECTBA HATypaJbHBIX, LEJbIX,
palMOHANbHbIX, JEHCTBUTENbHBIX YHCEN; YMEHHE HCIIOJIb30BaTh
NpU3HAKK ~ JENMUMOCTH, HaWMEHbIIMA OOIMH  JeNIuTens U
HauMeHblllee o0IIee KpaTHoe, ajdropuT™M EBkiuaa mpu perieHuu
3a/a4; 3HAKOMCTBO C pa3IUYHBIMU MO3UIMOHHBIMH CHCTEMaMH
CUMCJICHMS;, YMEHHUE BBINOJHATH BBIYMCICHHE 3HAUYEHUH U
peoOpa3oBaHusl BBIPAKEHUH CO CTENEeHsSMH M Jorapudmamu,
npeoOpa3oBaHus JAPOOHO-PAMOHATHFHBIX BBIPAKECHUM, YMEHUE
ONEpUPOBATh MOHATUAMU: IOCIEJOBATEIBHOCTh, apupMeTUYECKas
Iporpeccusl, reOMEeTpHUUECKast nporpeccus, OECKOHEYHO
yObIBarolasi TreoMeTpuYecKas MpOrpeccus; yMEHHE 3a/]aBaTh
MOCIIEIOBATEIbHOCTH, B TOM YHCJE C TOMOUIbIO PEKYPPEHTHBIX
dbopmyI; yMEHHE ONEepUpOBATh MOHATHAMH: KOMIUIEKCHOE YHUCIIO,
CONpPsDKEHHBIE KOMIUIEKCHBIE YHCIa, MOAYJIb U  apryMeHT
KOMIUIEKCHOT'O 4HClla, (opMa 3alUCH KOMIUIEKCHBIX YHUCEN
(reoMmeTpuueckasi, TPUTOHOMETpPHYECKasl U airedpandeckas); yMeTb
IPOM3BOAUTh apU(PMETHUECKUE JACHCTBUS C KOMIUIEKCHBIMU
YUCIaMH; TPUBOAUTH TMPUMEPHl HUCIOIB30BAaHUS KOMILTEKCHBIX
YUCEN, ONepUpPOBaTh MOHATHAMHU: MaTpuna 2x2 u 3x3,

OINPEENUTEND MATPULBL, TEOMETPUUECKUIN CMBICII OIIPEAETUTENS

YMenue OIepUupoOBaTh MTOHATHUSIMH: palHOHAJIbHBIE,
uppanoHaIbHble, TOKa3aTeNbHbBIE, CTEIIEHHBIE, TorapuMIUecKue,
TPUTOHOMETPUYECKUE YPABHEHUSI U HEPABEHCTBA, UX CUCTEMBI;

YMEHHUEC ONCpUpoOBaATh IMOHATHUAMU: TOXACCTBO, TOXIACCTBCHHOC




npeodpazoBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMA ypaBHEHUN U
HEPaBEHCTB, PAaBHOCUJIbHOCTh YPABHEHMI, HEPABEHCTB U CUCTEM;
YMEHHE pellaTh YPaBHEHUS, HEPABEHCTBA U CUCTEMBI C IIOMOLILIO
pa3JIMUHBIX NPUEMOB; PELIATh YPABHEHUS, HEPABEHCTBA U CUCTEMBI
C IapaMeTpOM; IPUMEHSATh YPAaBHEHUsS, HEPABEHCTBA, UX CHUCTEMBI
JUISL PEIIeHHsT MaTeMaTHYeCKUX 3aJad U 3aJad U3 Pa3IMuHbIX

obnacreil HAyKU U peaJbHOU KU3HU

YMeHue ornepupoBaTh MOHATHAMH: (YHKIHSA, YETHOCTh (DYHKIUH,
MepUOANYHOCTh byHKINH, OTrpaHHUYEHHOCTh GbyHKIMH,
MOHOTOHHOCTb (DyHKIIMH, 3KCTpeMyM (QYHKIUH, HauOoibliee U
HauMeHblllee 3HaueHHs (QYHKLHMU HAa IPOMEXYTKE, HelpepbIBHAs
(GyHKUMSI, acUMITOTBHI Trpaduka (QyHKUMH, IIepBas W BTOpas
pou3BOAHAs (YHKIMHM, F€OMETPUYECKUH M (DU3HUYECKUN CMBICI
IIPOU3BOJHOM, MepBO0Opa3Hast, ONpeaeEHHbI HHTErpall; yMEeHUe
HaXOOUTh ACUMOTOTHl TIpaduka (YHKIMH; YMEHHE BBIYUCIATH
IPOU3BOJHBIE CYMMBI, IPOM3BEAEHUS, YaCTHOIO M KOMIIO3ULIUU
(GYHKLMI, HAXOUTh ypaBHEHUE KacaTeabHOH K rpaduky QyHKINH;
YMEHHE HaXOAUTb MPOU3BOIHBIC AEMEHTAPHBIX (QYHKIHUH; yMeHHe
UCIOJb30BaTh MPOM3BOAHYIO IS  HCCIENOBaHUS  (QYHKLIHH,
HaxXOOUTh HAWOOJBIIME M HAUMEHBbIINE 3Ha4eHHS (YHKUUI;
CTpOUTHh TpaUKH MHOTOYJICHOB C MHCIIOJIb30BaHHEM armnapara
MaTEMAaTUYECKOr0 aHalu3a; [PUMEHATh IPOU3BOAHYIO  JIA
HAXOXXJEHUSl HAWJIYYlIero pelieHus B MPUKJIAIHBIX, B TOM YHCIIE
COLIMAJIbHO-?PKOHOMUYECKUX M (PU3MUYECKMX 3aJadax; HaXOIUTh
IIOIAAX U O00BEMBI (UIYy C TOMOIIBIO MHTErpaja; HPUBOAUTH
IIpUMEpPBl  MaTEMaTHUYECKOI'O0  MOJAEIUPOBAHUSA C  IOMOIIBIO

I depeHIuanbHbIX YpaBHEHUN

YMeHue onepupoBaTh MOHSATUSAMHU: Trpa@uk (QyHKIMH, OOpaTHAS
GyHKUMS,  KOMOO3ULIMS  (QYHKUMHA, JuHeiHas  QyHKuws,
KBajpaTHuHas (QyHKIUS, panuoHaNbHas (QYHKIUS, CTEINCHHAs
byHKLMS, TPUTOHOMETPUYECKHUE ¢byHKUIMH, obOpatHble
TPUTOHOMETPUUYECKUE byHKIUY, MoKa3aTenbHas u
norapupmuyeckas GyHKIIUH; YMEHHE CTPOUTH TpadUKU U3YIEHHBIX
GyHKIMA, BBIMOMHATH TMpeoOpazoBaHus TpadukoB QYHKIHH,

WCIOJIb30BaTh TPaUKH I U3yUCHHS TIPOIIECCOB U 3aBHCUMOCTEH,




IIpU pEIlIeHUH 3a7ay U3 APYTUX Y4eOHbIX NpPEeIMETOB M 3ajay M3
peasibHOM KM3HU; BbIpaXaTb (OPMyJIaMHU 3aBUCUMOCTH MEXAY
BEIMYMHAMU; HCIOJIb30BaTh CBOWCTBA M Tpaduku (YHKIUN AIs
pELICHKs YPaBHEHMM, HEPABEHCTB M 3aJad C IlapaMeTpaMu;
n300paxarh Ha KOOPAMHATHOM IJIOCKOCTH MHOXKECTBA pELICHUH

YPaBHEHHI, HEPABEHCTB U UX CUCTEM

YMeHue peniath TEKCTOBBIE 33/1a4M Pa3HbIX THUIOB (B TOM YHCIIE Ha
MPOLEHTHI, JIOAM WU 4YacTH, Ha JBH)XEHHE, paboTy, CTOMMOCTH
TOBApOB U YCIyT, HAJIOTH, 33]]a4H U3 00JIACTH YIIPABIICHUS JIMYHBIMU
U ceMeilHbIMU (PMHAHCAMU); COCTaBJISITh BBIPAXKEHUS, YpPaBHEHHUS,
HEPABEHCTBA M MX CHUCTEMBbl IO YCJIOBUIO 3a/1aud, HCCIEI0BaTh
MOJIyYeHHOE  pEIIeHHe W  OIEHMBATh  MPaBAONOA00HOCTH
pe3ynbTaTOB; YMEHHE MOJIETTMPOBATH PEabHBIC CUTYaIlMH HA SI3bIKE
MaTe€MaTUKH; COCTaBJSATh BBIPAXKEHMS, YPABHEHUSI, HEPABEHCTBA U
WX CHUCTEMBbl IO YCIOBHIO 3a/laud, HUCCJIEI0BaTh IOCTPOEHHBIE
MOJIEJIM € MCIIOJIb30BAHUEM almapara aiare0pbl, HHTEPIPETUPOBATh

MTOJIY4EHHBIN PE3yNIbTAT

YMeHue omnepupoBaTh IOHATUAMHU: CpefHee apupMeTHYecKoe,
MenuaHa, HauOoJbllee W HaWMMEHbIIee 3HAuYEHHUs, pa3Mmax,
JMCTIEpCHs], CTAaHJAPTHOE OTKJIOHEHHME YMCIOBOTr0 Habopa; yMeHue
U3BJIEKaTh, HHTEPIPETUPOBATh MH(POPMAIINIO, MPEIACTABICHHYIO B
Tabmuuax, Ha AuarpaMMmax, rpadukax, OTpa’Kalolllyl0 CBOWCTBa
peasIbHBIX IMPOLIECCOB U SBJICHUM; NPENCTABISATH MHPOPMALUIO C
MIOMOIIbIO TaOJMIl M JUarpaMM; HCCIEN0BaTh CTATUCTHYECKHE
JaHHbIE, B TOM YHCJIE C IPUMEHEHUEM TIpaUuecKUX METOJ0B U
AIIEKTPOHHBIX CPEACTB; TrpadUYecKH HCCIeNoBaTh COBMECTHBIE
HAONIOJIEHNs] C TOMOINBI0 AMAarpaMM pPAacCEUBAHHS U JHHEHHOU

perpeccuu

YMeHue onepupoBaTh MOHATHUSIMU: CIIYYaWHBIN ONBIT U CIIy4ailHOE
COOBITHE, BEPOSITHOCTh CIy4aWHOTO COOBITHS, YMEHHE BBIYHUCISATH
BEPOSITHOCTD C HCMOJIb30BAaHUEM I'pa(PUIECKIUX METOOB; IPUMEHSTh
(GOpMYJIBI CIOXEHHST M YMHOXKEHHSI BEpPOSTHOCTEH, (opMmyny
MOJIHOM BEPOSITHOCTH, (hopmyny bepHyum, koMOnHATOpHBIE (DaKThI
1 (GOpMYJIBI; OIICHUBATH BEPOSITHOCTH PEAIbHBIX COOBITUI; yMEHUE

OIICpUpPOBATH ITOHATHUAMU: cnyqaﬁHa;I BCIIMYHHA, PaCHpCACICHUC




BEPOSITHOCTEW, MaTEMaTUYEeCKOE OXHAAaHWE, JUCHepcus |
CTaHJApTHOE OTKJOHEHHE CiIy4yailHOM BeJWYMHBI, (QyHKUUU
pacnpeneneHus U MJIOTHOCTH PaBHOMEPHOIO, MOKA3aTEIbHOIO U
HOPMAaJIbHOTO paclpeieieHNu; YMEHHE HCI0Ib30BaTh CBOMCTBA
M3YUYEHHBIX PACIpPENeNICHU IJs pelIeHUs 3a7ad; 3HAKOMCTBO C
MOHATHSAMHU: 3aKOH OOJBIIUX YHCENI, METOJIbl BBIOOPOYHBIX
WCCIIEIOBAHMI; YMEHUE TPUBOJIUTH MPUMEPHI MPOSBICHUS 3aKOHA
OOJBIIMX YU CET B TPUPOIHBIX U OOIIECTBCHHBIX SIBJICHUSX; YMEHUE
ONEPUPOBATh MOHATHUSAMU: COYETAHHUE, IEPECTAHOBKA, YHCIO
COYETAaHUM, YMCIIO IMEepecTaHoBOK; OumHOM HpbroToHA; ymeHuHe
MPUMEHSITh KOMOMHATOPHBIE (PAKTHI M PACCYXKIEHUS JJISl PEIICHUS
3a/la4; OIIEHUBATh BEPOSITHOCTH pEaJbHBIX COOBITHII; COCTaBIATH
BEPOSITHOCTHYIO MOJ€Jb W HHTEPHPETUPOBATH IMOJYyYEHHBIN

pe3ynabTaT

YMeHue onepupoBaTh IMOHATUAMU: TOYKA, IpsMas, ILIOCKOCTS,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA YIJVIA, ILUIOCKUM YroJl,
JBYTPAHHBIN YroJ, TPEXTPAaHHBIN yroJ, CKPEIMBAOIIUECs IPSMBIE,
MapajyIeIbHOCTh U IMEPHEHAUKYIAPHOCTh MPSMBIX U IUIOCKOCTEH,
YTOJ MEXJY HMPSAMBIMH, YTOJI MEXY MPSIMOM M INIOCKOCTBIO, YIOJl
MEXAY IUIOCKOCTAMHM, PACCTOSHME OT TOYKM N0 IUIOCKOCTH,
pacCTOsIHUE MEXKIY MPSIMBIMHU, PACCTOSHUE MEXKIY IIIOCKOCTSIMU;
YMEHHUE HCIIOJIb30BaTh MPH PEHICHUH 3a/a4 M3ydeHHBbIC (aKThl U
TEOpEeMBbl TIAHUMETPUHU; YMEHUE OLEHHBATh pa3Mepbl OOBEKTOB
OKPYXKalolllero MHpa; CTPOUTh MAaTeMAaTHYECKHME MOIEIU C
MOMOILBIO TIEOMETPUYECKUX IIOHATUH W BEJIWYWH, pelaTh

CBA3aHHBIC C HUMU IMPAKTUYCCKUEC 3aJa4U
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YMeHue omnepupoBaTh MOHATHAMH: IUIOMAAL GUTYPBL, 00BEM
Gburypbl, MHOTOTPaHHHK, MPAaBUJIbHBI MHOTOT'PAaHHUK, CEYEHUeE
MHOTOT'paHHHUKa, KyO, apajenenumnen, npusMa, nupamuaa, purypa
Y NIOBEPXHOCTh BpallleHUs, LMINHAP, KOHYC, map, chepa, miomaib
cheppl, TJIOMAAL TOBEPXHOCTH MHUPaMUIbI, TMPU3MBI, KOHYycCa,
HWIMHIpA, 00BEM Ky0a, NPSIMOYrOJBHOTO MapaJiiesienunena,
nupamMuiibl, MpPU3MBI, LWIMHApPA, KOHYyca, Iapa, pa3BEpTKa
MOBEPXHOCTH, CEYEHUs KOHYCA U LIMJIMH/pa, apasleIbHbIe OCH WU

OCHOBAaHWIO, CCYCHHUEC IHapa, IIJIOCKOCTh, Kacaroumiascs C(bepm,




LUJIUHAPA, KOHYCa; yMEHUE CTPOMTb CEYEHHE MHOI'OIPAHHMKA,
n300pakaTb MHOTOTPaHHUKH, (UTIYpbl U IOBEPXHOCTH BpALICHMUS,
UX CEYECHHUS, B TOM YHUCIE C MOMOIUBK 3JIEKTPOHHBIX CPEICTB;
YMEHHE  TPUMEHSTh  CBOMCTBA  I€OMETPUYECKUX  (QUryp,
CaMOCTOSITENILHO (hOPMYJIMPOBATH ONPENEICHUs N3ydaeMbIX Guryp,
BBIJIBUTATh TMIIOTE3bl O CBOWCTBAX M IPHU3HAKaX I€OMETPUYECKHX
¢buryp, o00CHOBBIBaTh HJIM ONPOBEpPraTh UX; yMEHHE MPOBOJIUTH
KJaccuUKauoo QGUryp Mo pa3dUdHbIM MpPHU3HAKAM, BBIIOIHATH

HCO6XOI[I/IMBI€ AOIMOJIHUTCIIbHBIC TIOCTPOCHUSA
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VYMeHue onepupoBarh MOHATHSAMM: JBH)KEHHE B IPOCTPAHCTBE,
napajiesibHbli  IIepEeHOC, CHMMETpUsi Ha IUIOCKOCTH M B
MPOCTPAHCTBE, IOBOPOT, MpeoOpa3oBaHUEe MOA00US, MMOJOOHBIE
(Gurypsl; yMeHue pacro3HaBaTh paBHbIE U 10A00HbBIE PUTYPBI, B TOM
yucie B IPUPOJE, HCKYCCTBE, AapXUTEKType; HCIOIb30BaTh
reOMETPUYECKHE OTHOIIEHHs IpH peIIeHUM 3aJad; HaXOIUTh
reoMeTpUYecKre BEIMUYUHBI (JUIMHA, YroJl, IUIom@anb, 00bEM) Mpu
pelIeHUH 3a/ad U3 JAPYrux y4yeOHbIX MPEIMETOB U U3 pPealibHOM
KHU3HU; YMEHHUE BBIYHMCISTH I'€OMETPUYECKHE BEJIUYMHBI (JIMHA,
yroia, IUIOMAAb, OOBEM, IUIOIIAAL TOBEPXHOCTH), HCIOIb3Ys
U3yyeHHble (OpPMyJBl M METOABI, B TOM YHCIE: IUIONIA/b
MIOBEPXHOCTH INHPaMH/bI, NPU3MbI, KOHYCa, IWJIMHApA, IJIOIIAIb
cepsr; 00BEM KyOa, TPSIMOYTOIBHOTO MapasUIeTIenuIe 1, THPAMHIBL,
MpU3MBI, LIUJIMHIpPA, KOHYyCa, IIapa; yMEHUE HAaXOAWTh OTHOIICHHE

00BEMOB MOTOOHBIX GUTYD
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Ymenne OIICpUPOBATHL TMMOHATHAMH: MNOPAMOYTOJibHAasA CHUCTEMaA
KOOpAHWHAT, BCKTOP, KOOPAHWMHATBI TOYKH, KOOpAMHATBI BCKTOpA,
CyMMa BCKTOPOB, IMPOU3BCACHHUEC BCKTOPAa Ha YMUCIO, PA3JIOKCHUC
BCKTOpa II0 6a3Hcy, CKaJLIpHOC IIPOU3BCACHHUEC, BCKTOPHOC
MMPOU3BCACHHUEC, YI'OJl MCKIY BCKTOpaMH; YMCHHC HCIOJbB30BaTh
BeKTOprlf/'I nu KOOpI[I/IHaTHBIﬁ METOI AJIA pCIICHUA TCOMETPUICCKUX

3a]1a4 U 3a]a4 JPyrux y4eOHbIX IPEIMETOB
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VMmenne BI)I6I/IpaTI> HOZ[XOI[?IHII/Iﬁ MCTOH 1Jisd PpCIICHUA 3adaydu;
IMOHMMAaHHUEC 3HAUUMOCTU MATEMATUKHW B HU3YUYCHUU NPUPOAHBIX H
O6HleCTBeHHI)IX ImpoueccoB HBHCHHﬁ; YMEHHUEC pacCliO3HaBaThb

MMPOSABJICHHUC 3aKOHOB MAaTEMATHUKU B UCKYCCTBC, YMCHHUC TIPUBOAUTH




IIPUMEPBl MAaTEMaTUYECKUX OTKPBITUH POCCUHCKOW U MHUPOBOU

MaTeMaTU4YeCKON HayKu

INEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA
EI'D 11O MATEMATHUKE

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUA

Kon

1 Uwcna v BBIUUCIICHHS

1.1 Harypanbsubie u nienbie yncna. [Ipu3Haku JemuMMOCTH IETBIX YHCelT

12 Pannonansabie uyncna. OOBIKHOBEHHBIE W JECATUYHBIE JIPOOU, MPOLEHTHI,
' OCCKOHEUHBIE TTEPUOIUYECKUE TPOOH

13 ApudmMeTnueckuii  KOpeHb  HATypaJbHOH  creneHu.  JlelcTBus c
' apu(pMeTUIECKUMHU KOPHSIMHU HATYPAJILHOW CTECIICHH

14 Crenenp c menbiM mokaszateneM. CTeneHb C PalMOHAIBHBIM IOKA3aTEJIeM.
' CaoiicTBa cTeneHu

L5 CuHyc, KOCHHYC M TaHT€HC YHCIIOBOrO aprymMeHTa. ApKCHUHYC, apKKOCHHYC,
' apKTAaHT'€HC YU CIOBOTO apryMeHTa

1.6 Jlorapum uncna. /lecaTHUHbIE U HATypalbHbIE TOrapu(pMbI

JleiicTBuTenbHBIE unclia. ApudMeTHuecKue omnepanuu ¢ JIeHCTBUTEIbHBIMU
1.7 gucnamu. [1puOImKkEHHBIC BBIUMCICHHS, TIPAaBHJAa OKPYIJICHUS, MPUKHUIKA U
OLIEHKa pe3yNbTaTa BEIYMCICHUHN

1.8 [IpeoOpa3zoBaHue BeIpaKEHHUI

1.9 KommuiekcHble uncna
2 VYpaBHEHUS U HEPABEHCTBA

2.1 [enbie 1 ApOOHO-pallMOHATBHBIC YPABHEHUS

2.2 HppannoHanbHbie YpaBHEHUS

2.3 Tpuronomerpuyeckrue ypaBHEHUs

24 [TokazaTenbHbIC U JTOTaPUPMUIECKUEC YPABHEHUS

25 [enbie u 1poOHO-palMOHAILHBIE HEPABEHCTBA

2.6 WppannoHansHbIe HEPaBEHCTBA

2.7 [Toxa3zaTenbHble U JorapudmMuyecKkrie HepaBeHCcTBa

2.8 TpuroHomerpuyeckrue HepaBeHCTBA




2.9

CucreMsl 1 COBOKYITHOCTH YPaBHEHUI U HEPaBEHCTB

2.10 VYpaBHeHUs, HEPABEHCTBA U CUCTEMBI C MapaMeTpaMu
211 Matpuia cucrembl TUHEHHBIX ypaBHeHUH. OnpenenuTenb MaTpULbl
3 OyHKUIMU U rpaduKu
31 OyHkuus, cnocoods! 3aanus GyHkiun. ['padux ¢pynkuuu. BzaumHo obpatHbie
' ¢bynkuun. YétHple u HeuéTHbIe QpyHKIUU. [lepuoanueckue GpyHKIUU
OO6nacte ompeneneHUs M MHOXECTBO 3HaueHMH (yHkuun. Hymm ¢yHkuum.
3 [IpomexxyTku 3HAKOMOCTOSHCTBA. [IpoMeXyTKH MOHOTOHHOCTH (YHKIIUH.
' MaxkcuMyMbl 1 MUHUMYMBI QyHKIMM. Hanbonbiiee 1 HauMeHbllee 3HaYeHUe
(GYHKIMY Ha TPOMEXYTKE
23 CrenenHast GyHKUHUS ¢ HATYpaJbHBIM M LI€JIbIM IOKa3aTeneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U rpaguk KOpHs N-0if cTeneHu
3.4 Tpuronomerpuueckue QyHKIUHU, UX CBOMCTBA U Irpaduku
3.5 [TokazarenbHas u norapupmuyeckas GyHKIIMH, UX CBOWCTBA U rpaduKu
36 Touku paspeiBa. AcumnTorbl rpadukoB ¢yHkiuid. CBoicTBa (QYHKIUH,
' HENpPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUS T1OCICAOBATEILHOCTEH
38 ApudmeTtnueckass U reomeTpuueckas mnporpeccud. Dopmyna CIOKHBIX
' IIPOLIEHTOB
4 Hauana mareMaTH4ecKoro aHaiausa
4.1 [IpouzBoanas ¢pynkuuu. [IpousBogHbIe 3eMeHTapHbIX (yHKINN
[IpumeHeHne TPOM3BOJHON K HCCIENOBAaHHIO (YHKIHMH Ha MOHOTOHHOCTH M
4.2 sKcTpeMyMbl. HaxoxaeHnne HanOombI1ero 1 HaMMEHbLIEro 3HaueHus (pyHKIun
Ha OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoXXecTBa U JIOTHKa
5.1 MHoXxecTBO, onepaluy HajJ MHOKecTBaMu. Jluarpammel Diiepa — Benna
5.2 Jloruka
6 BeposiTHOCTD M cTaTHCTHKA
6.1 OnwucarenpHasi CTATUCTHKA
6.2 BepostHOCTB
6.3 Kombunaropuka
7 I'eomerpus




7.1 @urypsl Ha IIIOCKOCTH

7.2 [IpsiMble U MIIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHHKH

7.4 Tena n NOBEpXHOCTH BpallCHUS

7.5 KoopauHats! 1 BEKTOPBI

YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINUYECKHUE MATEPHAJIBI JIUVIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET




