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AHHOTALUA

K padouum nporpammam @I'OC COO no matemaTtuke (AnreOpa u Havaja aHaIU3a,
I'eometpus, BepositHocTs 1 Ctatuctuka) 10-11 knaccel (061ieobpa3oBaTebHbIN
YPOBEHbB)

PaGowass  mporpamma  mo  ydyebHomMy = mpeamery — «MareMmaruka
(oOmreobpa3oBaTeNbHBI  YPOBEHb) COCTaBJI€HA Ha OCHOBE TpeOOBaHUM K
pe3yibTaTaM OCBOCHHS MporpaMmbl cpenHero obmero odpazoanus ®I'OC COO, a
TaK)K€ OPUEHTUPOBAHA HA IIEJIEBbIC MPUOPUTETHI TYXOBHO-HPABCTBEHHOTO Pa3BUTHS,
BOCIIUTAHMS W COIMAIM3alMU O0ydaromuxcs, chopMyIupoBaHHbIE B (peaepaibHOM
paboueil mporpaMme BOCIIUTAHUS.

PaGouas nmporpamma no yueOHOMY npenmery «MaremaTukay COOTBETCTBYET
denepanbpHON pabodeit mporpamme.

Cornacno ®enepanpHOil pabodeil mporpaMmMe Ha U3y4eHUE MaTeMaTUku B 10-
11 xnacce obmieobpa3oBaTeIbHOTO YpoBHs oTBoAUTCS 340 4yacoB U3 pacdera 5 4acoB
B Hegento B 10-m kimacce u 5 yacoB B Henento B 11 kimacce, mpu 3TOM pazferneHue
YacoB Ha M3y4eHHE alureOpbl, TEOMETPUH M Kypca BEPOSTHOCTH U CTAaTUCTHKU
SIBJISIETCS CIICTYIONTM: 2 Jaca B Hejemto anreopsl B 10 kimacce u 3 yaca anredpsl B 11
kiacce, utoro 170 dacos; 2 yaca B Henenno reometpun B 10 kitacce u 1 yac B Henelno
B 11 xmacce, utoro 102 yaca; 1 yac B Heiento Kypca BEPOSITHOCTh UM CTAaTUCTHUKA,
uToro 68 4acos.

Cpok peanmusanmmu  pabodedl mporpaMmbl — JABa  y4eOHBIX  Toja.
OcHoBHas (popma opraHuzanuu 0OpPa30BATENBHOIO MpoOIlecca — KIACCHO-ypOUYHas
cUcTeMa.

B paGoueii mporpamme HaNud OTpaKEHHE LETW W 3a7a49d  H3YYCHUS
MaTeMaTUKH Ha CTYINEHU CPEIHEro 0Opa30BaHUS, W3JIOKCHHBIE B IMOSCHUTEIBHBIX
3aMMCcKax K MporpaMMe 1o aiaredpe, reOMETPUH U BEPOSITHOCTH M CTATUCTUKU. B Hel
TaK K€ 3aJ0KEHBI BO3MOXHOCTH MPEAYCMOTPEHHOTO CTaHAApTOM (OPMHUPOBAHUS Y
ydamuxcsi 00mey4eOHbIX YMEHHWW ¥ HaBBIKOB, YHHBEPCAIBHBIX CIIOCOOOB
NEATENIbHOCTU U KIIFOYEBBIX KOMIIETEHTHOCTEH.

Cucrtema ypoKOB COPUEHTUPOBAHA HE CTOJBKO Ha Mepeaady rOTOBBIX 3HAHUMA,
CKOJBKO Ha  (OpPMUPOBAHME AKTUBHOM  JMYHOCTH, MOTUBHUPOBAHHOM K
caMoo0Opa3zoBaHu. Ocoboe BHUMaHUE YJENseTcsl MO3HABATEIbHONW aKTUBHOCTH
y4aluxcs, pa3BUTHUIO TBOPUECKUX YMEHUN, HAYYHOIO MUPOBO33PEHHUS], TYMAHHOCTH,
MAaTEMaTHYE€CKOU KYJIbTYPBI.



[IpuHuunel 0oT60pa OCHOBHOTO U JOMOJHUTEIBHOTO COJIEPKAHUS CBS3aHBI C
MPEEMCTBEHHOCTRIO 1I€JIe 00pa3oBaHMsl Ha Pa3IMYHBIX CTYMEHSAX M YPOBHAX
o0y4eHus, JTOTUKON BHYTPUIPEAMETHBIX CBSI3€H, C BO3PACTHBIMU OCOOCHHOCTSIMHU
pa3BuTua  ydammxcs. JlocTuxkeHuro  pe3ysnbTaToB  OOy4eHHUsS  CIIOCOOCTBYET
MPUMEHEHUE  JEATEIbHOCTHOTO  MOJXO0/Ja, KOTOPBIM  peanusyercs  4epes
UCIONb30BaHUE  A(M@PEKTUBHBIX  TMENArOTMYECKUX  TEXHOJOTHHA  (TEXHOJIOTHUU
JUYHOCTHO OPUEHTUPOBAHHOTO OOYYEHHS, Pa3BUBAIOIIETO OOYyUYECHHS, TEXHOJOTHHU
pa3BUTHA  KPUTHUYECKOTO  MBIIUJICHUs,  NpoekTHo  TexHonoruu,  UKT,
310pOBhecOeperaronux).

[Ipennonaraercsa UCHoJib30BaHUE METOAOB OOY4YEeHMs, I BEIYyILEW SBIsSETCA
caMOCTOsITeJIbHAs ~ TMO3HABaTeJIbHAsl  JEATEIbHOCTh  y4YalllUXCsA: MPOOJIEMHBINH,
UCCJIEIOBATEILCKUHM, MPOTPAMMHUPOBAHHBIN,  OOBSCHUTEIbHO-WITIOCTPATUBHBIN.
OO61mast XxapakTepucTHKa y4eOHOro MpeaMeTa.

[Ipu u3yueHun Kypca MaTeMaTUKH Ha TPOPUILHOM YPOBHE MPOJIOJDKAIOTCS U

MOJIy4alOT  pPa3BUTHE  COJCp)KATENIbHBIE  JUHUU:  «Anrebpa», «DyHKIUNY,
«YpaBHEHUsS U HEpaBEHCTBay», «['eomeTpus», «IeMEHTb KOMOMHATOPUKHU, TEOPUH
BEPOATHOCTEN, CTATUCTUKHU U JIOTUKWY», BBOAUTCA JNUHUS «Hauana MateMaTuueckoro
aHaJinm3ay.
PesynbTatel oOydeHus mpenctaBieHbl B « TpeboBaHUSIX K YPOBHIO IOATOTOBKHY,
3Q/IAIOIUX CHUCTEMY HWTOTOBBIX PE3YyJIbTaTOB OOYYEHHS, KOTOPBIC JOKHBI OBITH
JOCTUTHYTBI BCEMHU YydYallUMHCs, okaHuuBarommmu 10-11 kimaccel, U JOCTHXKEHUE
KOTOPBIX SBJISETCS 0053aTEIbHBIM YCIOBHEM ITOJIOKUTEIBHON aTTECTAIllUd YYCHHKA
3a kypc 10-11 kmaccoB. tu TpeOOBaHUS CTPYKTYPUPOBAHBI IO TPEM KOMIIOHEHTAM:
«3HATH/TIOHUMAThY», KYMEThY», «HUCIOJb30BaTh MPUOOPETCHHBIE 3HAHUS W YMCHHS B
MPAKTHYECKOMN JIEATECIbHOCTH U TTIOBCEIHEBHOMN KU3HN.



INOACHUTEJIbHAA 3AIINCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpus» 0a30BOro ypOBHSA IS
oOyvaromuxcs 10 —11 «kmaccoB paspaborana Ha ocHoBe DenepaabHOTO
rOCYJapCTBEHHOTO 00pa30BaTEILHOIO CTaHJapTa cpeaHero odiiero oOpa3oBaHus, C
y4€TOM COBPEMEHHBIX MHUPOBBIX TPEOOBAaHUMN, MPEABIBISIEMBIX K MATEMAaTHIECKOMY
o0pa30BaHWI0, U TPAJULUNA pOcCUMCKOro oOpa3oBaHMs. Peanuszanusi mporpammsl
o0ecrieurBaeT OBNAQJICHUE KIIIOYEBHIMU KOMIETCHIIUSMHU, COCTABISIFOIIMMH OCHOBY
JUI CaMOPa3BUTHS U HETMPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh OOIMIEKYIbTYPHOTO,
JUYHOCTHOTO M TIO3HABATEILHOTO Pa3BUTHS JTMYHOCTHA O0YJAIOIUXCS.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEOMETpPHM Ha YPOBHE CpeaHero oOIIero
oOpazoBaHus 0OYCIIOBJIEHA NPAKTUYECKONW 3HAYMMOCTBIO METANPEAMETHBIX H
MPEAMETHBIX PE3yJbTaTOB OOYyYEHHS TE€OMETPUM B HAMNPABICHUU JIMYHOCTHOT'O
pa3BuTHs oOywarouuxcsi, (QopMuUpoBaHUS (PYHKIIMOHAILHOW MaTeMaTH4eCKOMn
IPaMOTHOCTH, M3YUEHHUs NPYTUX y4eOHBIX NUCUUILIUH. Pa3ButHe y oOyuarommuxcs
NPaBUJIbHBIX TIPEACTABICHUNA O CYIIHOCTH M IPOHUCXOXKIECHUU TIE€OMETPUUYECKHUX
aOCTpakiMii, COOTHOIIEHUHM pPEaTbHOTO M HJACAIBHOTO, XapaKTepe OTpaKeHHS
MAaTEMATUYECKOW HAYKOM SIBJICHUW M MPOLECCOB PEATLHOTO MHUPA, MECTE TEOMETPUHU
B CUCTEME HAayK U POJIM MaTeMaTU4YECKOI0 MOJEIUPOBAHUS B HAYYHOM MO3HAHUU U B
NPAaKTHUKE CIMOCOOCTBYET (DOPMUPOBAHHMIO HAYYHOTO MHMPOBO33PEHHUS YYaIIUXCA, a
Tak)K€ KauyeCTB MBIIUICHUSA, HEOOXOAMMBIX Jisi aJanTalid B COBPEMEHHOM
0O11IeCTBE.

I'eomeTpust siBiseTcss OAHMM M3 0a30BBIX NPEAMETOB HA YPOBHE CPEIHETO
oOmero oOpa3oBaHusl, TaK Kak OO0ECIeYrBaeT BO3MOXXHOCTh M3YYCHHS Kak
JUCUUIUIMH €CTECTBEHHO-HAYYHOU HAaNPaBJIE€HHOCTH, TAaK U T'YMaHUTAPHOM.

Jlorndeckoe MblIieHHe, QopMupyeMoe TpU HU3YYCHHH O0O0YyJaronuMucs
MOHSATUUHBIX OCHOB T€OMETPUM U MOCTPOECHUH LEMOYKHU JIOTUYECKUX YTBEPKICHUH B
X0/ peIlICHHs] TEOMETPUUECKUX 3a7a4, YMEHUE BBIIBUTaTh U OMPOBEPraTh T'MIIOTE3bI
HETOCPEJACTBEHHO UCIOJB3YIOTCS TMpPH PEIICHUH 3a7a4 €CTECTBEHHO-HAayYHOTO
IIUKJIA, B YACTHOCTHU U3 Kypca (DHU3UKH.

YMeHne OpUEHTHPOBATHCA B MPOCTPAHCTBE WIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTAX JeATeNbHOCTH uenoBeka. OpUEHTalusi 4yejJoBeKa BO BpPEMEHU H
MPOCTPAHCTBE — HEOOXOAWMOE YCIOBHE €ro COIHaIbHOrO ObITHS, ¢opma
OTPa)KEHUSI OKPYXKAIOMIETO0 MHpA, YCIOBHE YCIEIIHOIO TIO3HAHUS WU AaKTUBHOIO
npeoOpa3oBaHus 1eUCTBUTEIbHOCTU. ONeprpoOBaHKe NPOCTPAHCTBEHHBIMU 00pa3aMu



00beIUHSIET pa3HbIe BUJIbI YUEOHOU U TPYAOBOU NESITEIBHOCTH, SIBISETCS OJHUM M3
po¢eCCUOHANILHO Ba)KHBIX KA4yeCTB, MOATOMY aKTyalibHa 3ajada (OpPMUPOBAHUS Y
o0yyJaromuxcs MPOCTPAHCTBEHHOTO MBINIJIEHUS KaK Pa3sHOBUIAHOCTH OOpa3HOIo
MBIIIUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TMOATOTOBKE K MPAKTUYECKOM
NEATeTbHOCTH 110 MHOTMM HaIlPaBIICHUSIM.

[enb ocBoeHMS MporpaMmbl yueOHOro Kypca «['eomeTpusi» Ha 6a30BOM ypOBHE
o0ydyeHuss — 001eo0pa3oBaTeIbHOE U OOIIEKYJIbTYPHOE pPa3BUTHE OOYUaAIOIIUXCS
yepe3  o0ecreyeHWEe  BO3MOXKHOCTH  MPUOOpETEeHUss W HUCIOJIb30BaHUS
CUCTEMATHYCCKUX TCOMETPUYCCKUX 3HAHUU U JIEUCTBUMN, CIICIU(PUIHBIX TE€OMETPUH,
BO3MOXKHOCTU YCHEIIHOTO MPOJIODKEHUsT 00pa3oBaHUs IO CHEIUATBbHOCTAM, HE
CBSI3aHHBIM C MPUKIIAJHBIM UCTIOJIb30BAHUEM T€OMETPHHU.

[Iporpamma 1o reoMeTpuu Ha 0a30BOM YpOBHE TNIpe/Ha3HauY€Ha s
00Oy4JaroIIMXCsl CPETHEH IIIKOJIbI, HE MCITBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHCHUNA Ha
YpOBHE OCHOBHOTO 001mero oOpa3zoBanus. Takum oOpa3zom, oOydwaromiecss Ha
0a30BOM YpPOBHE JIOJKHBI OCBOUTH OOIIME MAaTEeMaTUYECKHE YMEHHS, CBS3aHHBIE CO
crienupUKod TEOMETPUM W HEOOXOIUMBIC JIJIsi KU3HH B COBPEMEHHOM OOIIECTBE.
Kpome 3Toro, oHM UMEIOT BO3MOKHOCTh U3YYUTh F€OMETpHIo Oosee TiyOoKo, eciiu B
JanbHEHWIIeM BO3HUKHET HEOOXOAMMOCTh B TE€OMETPUYECKHUX 3HAHMUIX B
npodeccuoHaIbHOM 1eITeTbHOCTH.

JlocTkeHne 1ead OCBOEHHUS MpOrpaMMbl  00ECIEeUMBAETCS  pEelIeHUEM
COOTBETCTBYIOIIMX  3amad. llpuopuTeTHHIMH  3aJadaMH  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBISIOTCS:

e (opmupoBaHHe MPEACTABICHHS O TEOMETPUM KAK YaCTH MUPOBON KyJIbTYpPHI

¥ OCO3HAaHME €€ B3aUMOCBSI3H C OKPY>KAIOIIIUM MUPOM;

e (opmupoBaHHe IPEICTABICHUS O MHOTOTPAaHHUKAX U TeJlaX BPAIIEHUS KaK O
BOXHEHIINX MaTEeMaTHYECKUX MOJIEISAX, TMO3BOJISIIONIMX OINKCHIBATh U
U3y4aTh pa3HbIe SIBICHUS OKPYKAIOIIETO MUPA;

e (opmupoBaHHe yMEHHUS pacllO3HABATh HA YEPTEkKaX, MOJECISIX U B pPEaTbHOM
MUpPE MHOTOTPAaHHUKHU U TEJIa BPAICHUS;

e OBJAJCHUE METOJAMU PEIICHHS 3a7ad Ha TOCTPOCHHS Ha H300PaKECHUSX
POCTPAHCTBEHHBIX PUTYD;

e (QopmupoBaHwe yMEHUS OMNEPUPOBATH OCHOBHBIMH  TIOHATHSIMH O
MHOTOTPaHHUKAX W TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAJCHHUE AITOPUTMAMHU PEIICHHS] OCHOBHBIX THUIIOB 3a/1a4; (HOPMHUpPOBAHHE
YMEHHS TPOBOAWTH HECIOXXHBIE JOKa3aTeIbHBIC PACCYKICHUS B XOJe
pEeIICHUS]  CTePEOMETPUYCCKUX 3aJad W 3adad C  [PaKTHICCKUM
COJIep>KaHHEM;



e Ppa3BUTHE HHTEJUIEKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOydaromimxcs,
MMO3HABATEIbHON AKTUBHOCTH, HUCCIEIOBATEIbCKUX YMEHHUM, KPUTUYHOCTHU
MBIIUICHUS;

e (QopmupoBanue (pyHKIIMOHAIBHON TPaMOTHOCTH, PEIEBAHTHOM T€OMETpPHUU:
yMEHHUE PacCIlO3HABaTh MPOSIBICHUS T€OMETPUUECKUX TOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX CUTYalUSIX W TPU H3YYCHUU
IpPYrUX  y4eOHBIX  TPEAMETOB,  MPOSABJICHUS  3aBUCUMOCTEH U
3aKOHOMEpHOCTEH, (HOpMYyTUpPOBATH MX HA SI3bIKE T'€OMETPUM U CO3/1aBaTh
TEOMETPUYECKUE MOJIEIH, MPUMEHSTh OCBOCHHBIM T€OMETPUYECKUM ammapaT
JUISL PEIICHMs] TMPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, WHTEPIPETUPOBATH U
OLICHMBATh MOJYyYEHHbIE PE3yJIbTaThI.

OTnuuuTEeNbHOM OCOOEHHOCTBIO MPOTPAMMBI SIBISIETCSI BKJIIOYEHHE B KYypC
CTEepEOMETPHUH B Hayalle €ro M3y4yeHus 3aJay, pelIaeMbIX HA YPOBHE MHTYUTHUBHOTO
NO3HAHUS, U ONpeneNEéHHBIM 00pa3oM OpraHM3oBaHHas padoTa HaJ HUMH, YTO
CIIOCOOCTBYIOT ~ Pa3BUTHUIO  JIOTMUECKOTO U MPOCTPAHCTBEHHOT'O  MBIIIJICHUS,
CTUMYJIUPYET MPOTEKAHUE WHTYUTHUBHBIX IMPOIECCOB, MOTUBUPYET K JalbHEUIIEMY
U3YUYEHUIO TIPEIMETA.

[Ipennoutenne OTHAETCS HATJIAIHO-KOHCTPYKTUBHOMY METOAY OOY4YEeHHS, TO
€CTh TEOPETHYECKHE 3HAHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-
NPaKTUYECKON JeATEeNbHOCTU. Pa3BUTHME NPOCTPAHCTBEHHBIX NPEACTABICHUU Yy
y4Yaluxcs B Kypce CTEpEOMETPUH MPOBOAUTCS 3a CUET PEIICHUS 3a/1ad Ha CO3JaHUE
NPOCTPAHCTBEHHBIX O00pa30B M 3aJady Ha OMNEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obOpazamu. Coznmanue oOpa3a TPOBOAMWTCS C OMOPOM HAa HATJAIHOCTh, a
orepupoBaHue 00pa3oM — B YCIOBHUSX OTBJICUEHHUS OT HAIJISITHOCTH, MBICICHHOTO
U3MEHEHHUS €r0 UCXOJIHOTO COJIEPHKAHUSA.

OcHoBHbBIE conepxkaTenbHble JUHUM Kypca «l'eomerpun» B 10—11 kmiaccax:
«MHuororpanHukmn», «lIpsiMple U TJIIOCKOCTH B MPOCTPAHCTBE», «Tena BpalieHus»,
«BeKTOpel 1 KOOpAMHATBHI B MPOCTpaHCTBE». DOPMUPOBAHUE JOTMUYECKUX YMEHUU
pacmnpenensieTcss He TOJIBKO MO COJIEPKATEIbHBIM JIMHUIM, HO U 110 TOAaM O0y4YeHUs
Ha YPOBHE Cpe/IHero o01ero oopa3oBaHus.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIEE MPEAMETHBIM pe3yibTaTaM
OCBOEHHUSI paboueld MporpaMMbl, pacOopeAesi€HHbIM IO ToJaM OOy4YeHus,
CTPYKTYPHPOBAHO TaKHM 00pa3oM, 4TOOBI OBIIAJICHUE TEOMETPUUECKUMH TMOHITHSIMU
Y HaBBbIKAMU OCYILIECTBIISIIOCH MOCIE0BATENbHO U MOCTYNAaTeNbHO, C COOMIOICHUEM
MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUSI BKJIIOUAIUCHh B OOIIYIO CHCTEMY
FEOMETPUUECKUX MPEICTABICHUN 00yUaromuXcs, pacuupsis u yriuyonssa e€, oopasys
MIPOYHBIE MHOYKECTBEHHBIE CBSI3U.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydyenue reomerpun otBoauTcs 2 yaca B Henemo B 10 kmacce n 1 gac B
Henemto B 11 kmacce, Bcero 3a jaBa rojga oOydenus - 102 ydeOHBIX daca.



COAEPKAHUME YYEBHOI'O KYPCA

10 K/IACC

IIpsiMmble ¥ IVIOCKOCTH B POCTPAHCTBE

OcHOBHbBIE MOHATUS cTepeoMeTpuH. Touka, mpsMas, IJIOCKOCTb, IMPOCTPAHCTBO.
[lonsTne 006 akCMOMaTMYECKOM MOCTPOCHUU CTEPEOMETPUHU: AKCHOMBI CTEPEOMETPUU U
CJIEICTBUS U3 HUX.

B3anMmHOE  pacnonokeHue  NpsAMBIX B NIPOCTPAHCTBE:  NEPECEKANOLIUECH,
napajuieJibHble U CKpeluBaromuecs npsMbie. [lapanienbHOCTh NPSMBIX U TUIOCKOCTEN B
IPOCTPAHCTBE: MapaJlIEIbHbIE MPAMBIE B MPOCTPAHCTBE; NAPALICIbHOCTh TPEX MPSAMBIX;
NapajuieIbHOCTh MNPSIMOM M IUIOCKOCTU. YTJbl C COHANpaBJIECHHBIMU CTOPOHAMU; YTOJ
MEXIy TNpsSIMbIMH B TMPOCTpaHCTBE. llapa/yienbHOCTh IUIOCKOCTEN: MapasulielibHbIE
IUIOCKOCTH; CBOWCTBA IMapaJUIeIbHBIX ILIOCKOCTEH. [Ipocreiimme npocTpaHCTBEHHBIE
(Gurypsl Ha IOCKOCTH: TeTpadap, KyO, mapasienenumnes; TOCTPOCHUE CEeUYEHUH.

[leprieHAUKYISIPHOCTD MPAMOM M IUIOCKOCTH: IMEPIEHAUKYJSIPHBIE NIPSMbIE B
IIPOCTPAHCTBE, IPSMBIE NApajUIeIbHbIE U IEPIEHAUKYISPHBIE K IUIOCKOCTH, IIPU3HAK
NEPIECHAUKYISAPHOCTH NPSIMOW M IUIOCKOCTH, TeOpeMa O IPsAMOM IEpPIIECHIUKYISIPHOU
IUIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YroJl MEXIY MNPSMOM M IUIOCKOCTBIO; JIBYI'PAaHHBIN
YTOJI, INHEWHBIN yIroJI IBYIPAaHHOrO yria. [lepneHIuKyJsip 1 HaKJIOHHBIE: PACCTOSTHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSTHME OT MPSMOM 1O TUIOCKOCTH, MPOEKIUs (GUTYphl Ha
IUIOCKOCTh. [leprneHauKyIIpHOCTh IUIOCKOCTEW: NPU3HAK MEPHNEHIMKYISIPHOCTH JBYX
wiockocre. Teopema 0 TpE€X NepPHEHAUKYIIApax.

MHororpaHHuKH

[loHATHE MHOrOrpaHHMKAa, OCHOBHBIE 3JEMEHTHl MHOTOTPAHHUKA, BBIITYKIBIE U
HEBBINYKJIbIC MHOTOTPAHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yrosnpHas npusma;
rpaHd W OCHOBaHMS TMPU3MBI, IpsiMas M HAKJIOHHAs MpPU3MbL, OOKOBas M MOJIHAS
MIOBEPXHOCTh MNpu3Mbl. [lapamnenenunesn, nOpsIMOYTOJBHBIM MapajUieCNUNE] W €ro
cBoicTBa. [lupamuaa: N-yrojbHas mMUpamMua, TpaHd U OCHOBAHUE MUPAMUJIbI; OOKOBAS U
MOJIHAs TOBEPXHOCTh NHUPaMU[bl; MpaBUIbHASA W YCEUEHHas MUpaMujia. DJIEMEHTbI
npusMbl UM nupamuabl. [IpaBWiIbHBIE  MHOTOIpAHHUKHU: TOHSTHE  IPABUIBHOTO
MHOTOIPaHHHUKA; TPaBWIIbHAA IPU3Ma U PABWIbHAA IUPAMUAA; PABUIIbHAS TPEYrOJIbHAS
nMpaMuia W OpaBWIbHBIA  TeTpa’ap; kyO. IlpeacraBneHne O  MpaBHIIbHBIX
MHOTOIPaHHUKAX: OKTa’p, AOAECKadIp U ukoca’ap. CedeHus Mpru3Mbl U MUPAMUIBI.



CumMmeTpusi B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTENBHO TOYKH, ITPSAMOM, INIOCKOCTH.
DJIEeMEHTBI CHMMETPHUY B MIUPAMUIAX, NTapAJUICIIENUIEAAX, IPABUIBHBIX MHOTOTPAaHHHUKAX.

Bbrunciienne 371€MEHTOB MHOTOTPaHHUKOB: péOpa, auaroHanu, yribsl. [lnomans
OOKOBOM MOBEPXHOCTH M MOJHOW MOBEPXHOCTU MPSIMOM MPHU3MBI, IUIONIAJb OCHOBaHUH,
TeopemMa 0 OOKOBON MOBEPXHOCTH MpsAMOM mNpu3Mmbl. [Inomans O0OKOBOM MOBEPXHOCTH U
IIOBEPXHOCTU IMPaBWIbHON IHpPaMHUIbI, TEOpEMa O IUIOIAAU YCCYEHHOM IHUPAMUJIBL.
[Tonstue 06 06béMe. OOBEM UPAMUIBI, IPU3MBI.

[Tono6ubIe Tena B mpocTpaHcTBe. COOTHOMICHUS MEXKY IUIOMIAAsIMU TOBEPXHOCTEMH,
00BbEMaMHU ITOJOOHBIX TEI.

11 KJIACC

TeJia BpalueHus

HunuHapuyeckas TOBEPXHOCTh, 00pa3yIoIIKe MUIMHAPUIESCKON MOBEPXHOCTH, OCh
MUIUHAPUYECKON TOBEepXHOCTH. [lunmmHap: ocHoBaHus u  OOKOBas TOBEPXHOCTH,
oOpazyrorasi ¥ OCh; IJIOIIa b OOKOBOM M MOJIHON MTOBEPXHOCTH.

Konunueckas moBepXHOCTh, 00pa3yrolne KOHNYECKON MOBEPXHOCTH, OCh M BEpIINHA
KOHUYECKO# moBepxHocTU. KoHyc: OCHOBaHUE M BepIlMHA, 00pa3yolias U OCh; IUIOIIA b
OOKOBOM M MOJTHOM MOBEPXHOCTH. Y CEUEHHBIA KOHYC: 00pa3yIoIIfe U BHICOTa; OCHOBAHUS
1 OOKOBast TOBEPXHOCTb.

Cdepa u map: neHTp, paanyc, IuaMeTp; IUIonaab moBepxHocTu cepbl. Banmuoe
pacnoyiokeHue cepbl U IIOCKOCTH; KacaTelbHas IIIOCKOCTh K cdepe; miomaas chepsl.

N306paskeHne Ten BpalleHus Ha MIIOCKOCTH. Pa3BépTka HUIMHIpPA U KOHYCA.

KomOunaruy ten BpaiieHus ¥ MHOTOTPaHHUKOB. MHOTOIrpaHHUK, ONMMMCAaHHBIN OKOJIO
cdepsr; cdepa, BIMCaHHAS B MHOTOTPAHHUK, WU TEJIO BPAIIICHHUS.

[TonssitTue 00 00BEMe. OcHOBHBIE CBOHCTBAa 00BEMOB Tell. Teopema 00 00BEME
MPSIMOYTOJILHOTO Tapajuiefienumnesa u ciencteus u3 He€. O0BbEM NUIUHApPA, KOHYCA.
O0bEM mapa u wionaab cepsl.

[Tono6ubIe Tena B mpocTtpancTBe. COOTHOMICHHUS MEXKY TUIOMIAISIMU TOBEPXHOCTEH,
00BEMaMu MOAOOHBIX TEJL.

Ceuenusi nwiMHApa (MapaJyieJbHO M MEPIEHIUKYJISIPHO OCH), CEYEHUs KOHyca
(mapaJyeIbHOE OCHOBAHUIO M IIPOXOJISIIEE Yepe3 BEPIIMHY), CEUCHHUS 1Iapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

Bektop Ha miockocth U B mpocTtpaHcTBe. CIOXKEHHE M BBIYMTAHUE BEKTOPOB.
YMHOXEHHE BEKTOopa Ha 4YHucio. PasnmokeHue BekTopa MO TpPEM HEKOMIUIaHAPHBIM
BekTopam. llpaBuno mnapamnenenunena. Pemenue 3aaad, CBSI3aHHBIX C HPUMEHEHUEM
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[IpaBWI ACUCTBUU C BeKkTopamu. [IpsAmoyroibHas cucreMa KOOPAMHAT B IPOCTPAHCTBE.
Koopaunatel BekTopa. IIpocTteiimme 3agaum B KOOpAMHATAX. YTOJ MEKIYy BEKTOpPaMHU.
CkansgpHoe TpOM3BEINEHUE BEKTOPOB. BpluncieHne yrioB MexAy TMpsSAMBIMU U
IJIOCKOCTAMH. KOOpAMHATHO-BEKTOPHBIM METOJ NPH PELICHHM I€OMETPUYECKHX 3aaad.
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IIJIAHUPYEMBIE PE3YJ/IbTATbDI

JINYHOCTHBIE PE3YJ/IbTATbI

JIn4HOCTHBIE  pe3yJbTaThl  OCBOCHHUS  IporpaMMbl  y4yeOHOro  TpeaMmera
«MatemaTuka» XapakTepHU3yITCs:

I'paxknanckoe BocnmuTanme:

c(hOPMUPOBAHHOCTHIO TPAKIAHCKOM TMMO3ZHUIIMU OOY4YAIONIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JICHA POCCHUMCKOTrO OOIIECTBA, MPEJCTABICHUEM O MaTeMaTUYECKUX
OCHOBaxX (PYHKIIMOHMPOBAHUS PA3IUUYHBIX CTPYKTYp, SBJICHHUM, MPOIEAYP Tpa)kJIaHCKOTO
oOmiecTBa (BBIOOPBI, OMPOCHI M TIP.), YMEHHEM B3aUMOJICUCTBOBATH C COIMATIbLHBIMU
WHCTUTYTaMU B COOTBETCTBUHU C UX (DYHKIIUSIMU U Ha3HAUCHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO POCCHHCKONW T'pakJTaHCKOW HJICHTUYHOCTH, YBaXKECHUS
NpOIUIOMY W HACTOSIIEMY POCCUUCKOW MAaTeMaTUKH, IIEHHOCTHBIM OTHOILIEHUEM
JOCTHKEHUSIM POCCUHUCKUX MaTEMAaTUKOB M POCCUHCKOM MAaTeMaTHU4YeCKOW IIKOJIBI,
UCITOJIb30BAHUIO ATUX JOCTH)KCHUHN B IPYTHX HAayKaX, TEXHOJIOTHAX, chepax SKOHOMHUKHU.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHHUEM JYXOBHBIX IIEHHOCTEH POCCHICKOrOo Hapoja; c(HOpMHUPOBAHHOCTHIO
HPAaBCTBEHHOTO CO3HAHMS, HSTUYECKOrO0 TIOBEICHHS, CBS3aHHOTO C IMPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUM HAyKU M JIESITEIbHOCTHIO YYEHOI0; OCO3HAHMEM JIMYHOIO
BKJIaJIa B TIOCTPOEHHUE YCTONIMBOTO OYAyIIEro.

JcTeTHYECKOe BOCIIUTAHME:

ACTETUYECKUM OTHOILIEHHEM K MHUpPY, BKIIOYas JCTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, PEHICHUM, PACCYKICHHUI; BOCIPUHUMYHMBOCTBHIO K
MaTEeMaTHYECKUM acCIEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA.

Du3nyecKoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTHIO YMEHHSI MPUMEHSITh MAaTEeMAaTHUECKHE 3HAHHUS B HHTEpPECax
3J10pOBOr0 M 0O€30MmacHOro o0pa3a >KM3HM, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBIO  (3I0POBOE THTAHHWE, COATAHCHPOBAHHBIN PEXHM 3aHATHH W OTIBIXA,
perymsipHasi pu3znyeckasi akTUBHOCTD); (PM3UYECKOTO COBEPIIEHCTBOBAHUS, MPU 3aHATHIIX
CIIOPTUBHO-03JJ0POBUTEIILHON JIESITEIbHOCTBIO.

TpynoBoe BocniuTanue:
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TOTOBHOCTBIO K TpYyJy, OCO3HAHHMEM LIEHHOCTH TpPYIOJIOOUS; HUHTEPECOM K
pa3nuuHbIM cepaM Mpo(ecCHOHATBHON IEATETbHOCTH, CBSI3aHHBIM C MaTEMAaTHUKON U €€
MPWIOKEHUSIMH, YMEHUEM COBEpPILATh OCO3HAHHBI BbIOOp Oyaymield mnpodeccuun u
peanu3oBbIBaTh COOCTBEHHBIE >KU3HEHHBIE IUIaHbI; TOTOBHOCTBIO U CIOCOOHOCTBIO K
MaTeMaTU4eckoMy OO0pa3oBaHUI0O U CaMOOOpa30BaHUIO Ha NPOTSKEHUU BCEH KHU3HU;
TFOTOBHOCTBIO K AKTUBHOMY YYaCTHUIO B PELICHUM MPAKTHUYECKHUX 3a7ad MaTEMaTUYECKON
HaIpPaBJIECHHOCTH.

JKOJIOTHYECKOe BOCIIUTAHHE:

c(OpMHUPOBAHHOCTHIO IKOJOTUYECKON KYIbTYpbl, HIOHUMAHUEM BIUSHUS COLUATIBHO-
SKOHOMHUYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLIMATIBHOU CPEbl, OCOZHAHUEM
IJI00AJIBHOTO  XapakTepa 3KOJOTUYECKHX MpoOJieM; OpHEeHTalMe Ha NpUMEHEHUE
MaTEMaTUUYECKUX 3HAHUW JJs pelIeHdsl 3a7ad B OOJacTH OKpYKaromiel cpessl,
IUTAHUPOBAHUS TOCTYIIKOB M OLEHKM MX BO3MOXHBIX IIOCIEACTBUU I OKpPY’KArolIen
CpEBbl.

IleHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(hOpMHUPOBAHHOCTHIO MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKd U OOIIECTBEHHOM NMpPaKTUKH, TIOHUMaHUEM MaTeMAaTHUYECKOM HayKH Kak
cdepbl UeI0BEUECKON JEeSATENbHOCTH, ITaloB €€ pa3BUTHUS U 3HAYMMOCTH JAJIS Pa3BUTHS
IUBUJIN3ALMNA; OBJIAJICHUEM S3BIKOM MATEMAaTUKH W MAaTEMAaTHUYECKOM KYJIbTYpOH Kak
CPEACTBOM  IIO3HAHHUSA  MHpPA;  TOTOBHOCTBIO  OCYLIECTBIATH  IIPOCKTHYK U
UCCIIE0BATEIBCKYIO AEATEIbHOCT NHIUBUAYAIBHO U B IPYIIIIE.

METANIPEAMETHBIE PE3YJ/IbTATbI

MeranpeIMEeTHBIE  pe3yJbTaThl OCBOCHHS IIPOrpaMMbl  ydeOHOro ImpeaMera
«MareMaTHKa» XapaKTCPHU3YIOTCS OBJIAJCHUEM YHHUBEPCAIbHBIMU HO3ZHABAMEIbHLIMU
0elicmBUAMY, YHUBEPCANbHLIMU ~KOMMYHUKAMUBHBIMU  OCUCMEUAMYU, VHUBEPCANbHbIMU
pe2yIsmueHbIMU OetUCMEUMU.

1) Vuueepcanvuvie noszmasamenvhvie Oeticmeus, obecneuusaiom Gopmuposanue
0A306bIX KOSHUMUBHLIX NPOYECCO8 00yUaruuxcs (0c6oeHue Memooos NO3HAHUS
OKpYdHCalOwec0 MUpa,; NPUMEHeHue N02UYeCKUX, UCCLe008AMEeNbCKUX ONepayuil, YMeHuil
pabomams ¢ unghopmayuet).

ba3oBble JJorn4eckue 1eiicTBUA:

e BBIIBIATH W XapaKTepPU30BaTh CYIIECTBCHHBbIC IPU3HAKKM MAaTeMaTHYCCKHX

O00BEKTOB, IMOHATUH, OTHOIICHHUH MEXKIy MOHATHAMHU; (HOPMYIUPOBATH
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OIpeJeNIeHNs IOHITHI; yCTaHABIMBATh CYIIECTBEHHBIN IPU3HAK KJIacCU(pUKALIVH,
OCHOBaHHUS J171s1 0000IIEHHS U CPaBHEHMSI, KPUTEPUU TPOBOJUMOIO aHAIMN3;
BOCIIPUHUMATD, (bopMyapoBaTh 51 npeoOpa3oBbIBaTh CYXKICHUA:
YTBEPJUTEIbHBIE U OTPULIATENbHBIE, €IMHUYHBIE, YACTHBIE U OOIINE; YCIOBHbIE;
BBIABIISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U IIPOTUBOpPEUYUs B
(akTax, JaHHBIX, HAOJIONEHUSIX M YTBEPKICHUSAX; MpeAsiaraTh KPUTEPUHU IS
BBISIBJIICHUS 3aKOHOMEPHOCTEN U NPOTUBOPEUYUN;

JeJaTh BbIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKM, JEAYKTUBHBIX U
VHYKTUBHBIX YMO3aKJIFOUYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;

IIPOBOAUTH CAaMOCTOSITEJIBHO JIOKa3aTeJIbCTBA MAaTEMATHYECKUX YTBEPKICHUU
(MpsiMbIE ¥ OT MIPOTUBHOTO), BHICTPAUBATH aPTYMEHTALUIO, IPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXKICHHS U BHIBOJIbI;

BbIOMpATh Croco0 pelleHus yueOHOM 3a1auu (CpaBHUBATh HECKOJIBKO BapUaHTOB
peuieHus, BbBIOMpaTh HauOoyiee MOAXOIAUIMNH C Y4ETOM CaMOCTOSITEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTe/IbLCKNE AECTBUS:

UCTIOh30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUI WHCTPYMEHT TIO3HAHWS,
GopMynupoBaTh  BOMPOCH,,  (PUKCUPYIONIHNE  IMPOTUBOpEUYHE,  MpodseMy,
yCTaHABJIMBATh MCKOMOE W JaHHOE, (POpMHPOBATH THUIIOTE3y, apryMEHTHPOBATH
CBOIO TTO3UIINI0, MHEHHUE;

IPOBOJIUTH CAMOCTOSITEIIBHO CIUIAHWPOBAHHBIN 3KCIIEPUMEHT, MCCIEAOBAaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBCKTa, SBICHUS, TpoIlecca,
BBISIBJICHUIO 3aBUCHMOCTEH MEXKy 00bEeKTaMH, SBICHUSIMH, IPOIIECCAMHU;
CaMOCTOSITEILHO (OPMYJIUPOBATH OOOOIIEHUS W BBIBOABI 110 Ppe3yJbTaTam
NpOBEACHHOTO  HAONIOJNCHUS, HCCICJAOBAaHUS, OICHUBATh JOCTOBEPHOCTH
MOJIYY€HHBIX PE3YJIbTAaTOB, BBIBOJOB U 000OIIECHHU;

POTHO3UPOBATh BO3MOXHOE pAa3BUTHE TPOIECCa, a TaKKe BBIABUTATH
MIPEIIOJIOKEHUS O €TO Pa3BUTHU B HOBBIX yCIIOBHUSX.

Pabora ¢ undgopmanmeii:

BBISIBIIATE JeUIATHl WH()OpMAIWMK, JTaHHBIX, HEOOXOAWUMBIX JJII OTBETa Ha
BOIIPOC | JIJISI pEIICHUS 3aa4H;

BBEIOMpAaTh HMH(POPMAIUIO W3 HCTOYHUKOB PA3JIMYHBIX THIIOB, aHAJIU3HPOBATH,
CHUCTEMATH3UPOBAaTh M HMHTEPIPETHPOBATH WH(OOPMAIMIO PA3IWYHBIX BHUIOB M
dbopM MpencTaBiICHHUS;

CTPYKTYpHpPOBaTh HMH(POPMAIMIO, MPEJACTABIATh €& B pPa3IudHBIX (opMax,
WJUTFOCTPUPOBATH Ipa)MueCKH;
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2)

OLICHMBAaTh HAAEKHOCTh MHPOPMALIMH [0 CAMOCTOSATEIBHO CHPOPMYIUPOBAHHBIM
KPUTEPUSIM.
Yuusepcanvnoie KOMMYHUKAMUGHDbIEC Oeticmeusl, obecneuusaiom

CgbOpMMpO@ClHHOCmb CoOYUAIbHBIX HABBIKO6 05y‘laIOZ/I4MXCﬂ.

OO01menue:

BOCHPUHUMATh U (POPMYJIHPOBATH CYKJIEHHUS B COOTBETCTBUU C YCIOBUAMH H
HEeJIsIMU  OOILEHHS; SICHO, TOYHO, I'PAaMOTHO BBIPA)KaThb CBOIO TOYKY 3pEHHS B
YCTHBIX M NMHUCbMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS MO XOJIY PELIEHHUs 3a/ayd,
KOMMEHTUPOBATh MOJYyUYEHHBIN pe3yJIbTaT;

B XO0/€ OOCYXJEHMs 3aJlaBaThb BOIPOCHI IO CYILIECTBY OOCYKIa€MOH TEMBI,
npoOsieMbl, perraeMoi 3a7add, BBICKA3bIBaTh WJEH, HAIEJICHHBbIE Ha IOUCK
pELICHHs; CONMOCTABISATh CBOM CYXKACHHUS C CYXACHUSIMHU JIPYTUX YYaCTHUKOB
auanora, oOHapyKUBaTh PA3IMYME U CXOJCTBO MO3MIMI; B KOPPEKTHOU (opme
(bopMynHpoOBaTh Pa3HOTIIACHUS, CBOM BO3PAKEHUS;

NPEJCTABIATh PE3yJbTaThl PEIICHHS 3a7auyd, JKCIEPUMEHTa, HCCIEAOBAHMS,
IPOEKTa; CaMOCTOSITEIBHO BBIOMpaTh (GOpMaT BBICTYIUICHHS C Y4€TOM 3ajad
Ipe3eHTAIMN U 0COOCHHOCTEN ayIUTOPHH.

CoTpyaHun4ecTBo:

NOHMMAaTh W WCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOH W WHANBHIYAIBHON
paboThl TpH pemieHHWH Yy4eOHBIX 3ajJad; MNPUHUMATH IeJh COBMECTHOMN
JeSATeNLHOCTH, TUIAHUPOBATh OPTaHM3AIMIO COBMECTHOH pabOTHI, paclpeacisiTh
BUJIbI paboT, JOTOBapHBATHCS, OOCYXKIATh MpOIECC M PEe3yiabTaT padOTHI;
0000111aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYIIOBBIX (opmax padboThl (0OCyXaeHus, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» H WHBIC);, BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATH CBOM JICHUCTBUS C JIPYTUMHU WICHAMH KOMAaHbI, OIEHUBATH
Ka4yeCTBO CBOETO BKJaJa B OOIIUI MPOAYKT MO KPUTEPUAM, CHOPMYITHPOBAHHBIM
y4aCTHUKAMU B3aMMOICHCTBHS.

3) Vuueepcanvnvie pecynamusnwvie Oeilicmsus, obecneuugarom @GopmMuposaHue

CMbICI06bLX YCNMAHOBOK U IHCUSHEHHBIX HABLIKOG JTUYHOCMU .

Camoopranusanus:

COCTaBJIATh ILJIaH, aJITOPUTM PELICHHUS 33J]a4H, BEIOMPATh CLIOCOO PEIIEHUS C
y4€TOM MMEIOLIUXCA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C yU€TOM HOBOW MH(POpMAIIUH.

CaMOKOHTPOJIB:

14



e BJAJCTh HABBIKAMH IO3HABATEIHLHOU PE(PICKCUM KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUM M MBICIUTENBHBIX MPOILIECCOB, UX PE3YJIbTATOB; BIAJETh CIIOCOOAMU
CaMOITPOBEPKH, CaMOKOHTPOJISt mpouecca M pe3yJibTata  peLICHUs
MaTEeMaTHYECKOH 3aJ1a4H;

e TMPEABUNETH TPYAHOCTH, KOTOPBHIE MOIYT BO3HUKHYTh IIPH PEIIEHUH 3a1a4H,
BHOCUTb KOPPEKTUBHI B JACATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENbCTB, IAHHBIX,
HaWJIEHHBIX OIIUOOK, BBISIBJICHHBIX TPYAHOCTEH;

e OIICHMBATh COOTBETCTBUE pE3yJibTaTa IEJIM U YCIOBUSIM, OOBSCHATH MPUUYHHBI
JOCTHXKEHUST WU HEAOCTHXKCHUSI PE3YIbTATOB ACATEILHOCTH, HAXOIUTh OIIUOKY,
JaBaTh OLICHKY MTPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJ/IbTATbI

10 KJIACC

OnepupoBaTh MOHATHIMU: TOYKA, MPAMasi, TIIOCKOCTb.

[IpuMeHsATh aKCHOMBI CTEPEOMETPUU M CJEACTBHS W3 HUX TMPU PEUICHUU
reOMETPUYECKUX 3aa4.

OnepupoBaTh MNOHATHAMU: MAPAJUICIBHOCTh M MEPHEHAUKYISAPHOCTh MPSMBIX U
IIJIOCKOCTEM.

KnaccudummpoBate B3aMMHOE paCIONIOXKEHUE TMPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHSATUSMU: JIBYTPAHHBIA YTOJ, TpaHU ABYTPAHHOTO YIya, pedpo
JIBYTPAaHHOTO YTIJIa; JIMHEWHBIA YroJ JBYI'PAHHOTO YIJIa; TpaaycHas Mepa JIBYTPAaHHOTO
yria.

OnepupoBaTh  MOHATUSIMU:  MHOTOTPAHHUK,  BBINYKIBIA W HEBBITYKIbIA
MHOT'OTPaHHUK, 3JIEMEHThl MHOTOI'PAHHUKA, TPABUJIbHBII MHOTOIPaHHUK.

Pacnio3naBaTh  OCHOBHBIE  BHUAbl ~ MHOTOIPAHHUKOB  (MHpaMHaa;  OpHU3Ma,
MPSIMOYTOJIbHBIN TapajuieNienumes, Kyo).

Knaccupuunpoath MHOTOrpaHHUKH, BbIOMpas OCHOBaHMS i KiIaccU(UKALUU
(BBIMYKJIbIE M HEBBIMYKJIbIE MHOTOIPAHHUKH; MPABUIBHBIE MHOTOTPAaHHUKU; MPSMbIE U
HAKJIOHHBIE MTPU3MBI, NapaAJITIEICITUIIC IbI).

OnepupoBaTh NOHATHIMU: CEKYIIasl MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH NPUHITUIIBI TOCTPOCHUS CEUEHU M, UCTIOIb3Ysl METO/I CIEOB.

Ctpouth ceueHHUs] MHOTOIPAaHHUKOB METOJOM CJIE/IOB, BBINOJIHATH (BBIHOCHBIC)
IJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYpP: BUJI CBEPXY, COOKY, CHU3Y.
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PemaTte 3amaum Ha HAXO0XACHHE TEOMETPUUYCCKUX BEIMYMH IO 0Opas3lam Win
aNrOpUTMaM, MPUMEHSSI N3BECTHBIC aHATUTHYECKHE METOJbI MPU PEIICHUHM CTaHIapTHBIX
MaTEeMaTUYCCKUX 3a/1ad Ha BBIYUCIICHUE PACCTOSHUN MEXITY IBYMS TOYKAMHU, OT TOUKHU IO
MPSAMOM, OT TOYKHU JI0 TIOCKOCTH, MKy CKPEIIUBAIOIITUMUCS TTPSIMBIMH.

Pemats 3amaun Ha HaAXO0XKJACHHE TEOMETPUUYCCKUX BEIMYMH IO 00paslam WiIn
aNrOpUTMaM, MPUMEHSSI U3BECTHBIC aHATMTHYECKHE METOJbI MPU PEIICHUM CTaHIaPTHBIX
MaTeMaTHYCCKUX 3a7a4 Ha BBIYUCIICHHE YTJIOB MEXKIY CKPCUIMBAIOIIMMHUCS TPSIMBIMH,
MEX Ty TIPSIMOH U TJIOCKOCTHIO, MEX Y TUIOCKOCTSIMH, JIBYTPAHHBIX YTIIOB.

Bbraucisate 00bEMBI W IUIOMIAAM  TIOBEPXHOCTEH MHOTOTPAHHUKOB (TIPU3Ma,
NUpaMKIa) ¢ NMPUMEHCHHEM (OPMYI, BBIYHUCIATH COOTHONICHUS MEXKIY TUIOMIQIsIMU
MIOBEPXHOCTEH, 00bEMaMU TI0TOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh MOHITHSAMHU: CUMMETPHS B MPOCTPAHCTBE; IICHTP, OChb W TUIOCKOCTh
CUMMETPHH; IICHTP, OCh M TNIOCKOCTh CUMMETPHUH (PUTYPBHI.

N3Bnekath,  mnpeoOpa3oBbIBATH M HHTEPIPETUPOBATH  WMHGOpPMAIMIO O
NPOCTPAHCTBEHHBIX T€OMETPUUYCCKUX (UTypaxX, TMPEJACTaBICHHYI0 Ha 4YepTekax u
PHUCYHKaXx.

[TpumenaTy reomeTpuueckue (HaKThl I PEHmICHUS CTePEeOMETPHUYECKUX 3ajad,
MPE/IOoNaralouX HECKOJIBKO IAaroB PEIICHUs, €CJIM YCIOBUS TPUMEHEHUS 3aJaHbl B
SIBHOU (hopme.

[TpumeHsTH npocTeimme IPOTpaMMHBIC CpelncTBa | DIIEKTPOHHO-
KOMMYHHUKAIIHOHHBIE CUCTEMBI TIPH PEIICHUN CTEPEOMETPHUYECKUX 3a/1a4.

[TpuBOIUTH TPUMEpPH MaTEMaTHYECKHX 3aKOHOMEPHOCTEH B MPHpOJAE W JKU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[TpuMeHSTh TIOydeHHBIC 3HAHUS Ha MPAKTUKE: aHAM3UPOBATh PEealbHbIC CUTYAIUH
U TPUMCHATh W3yYCHHBIC TOHATHUS B IMIPOIECCE IIOWCKA PEIICHUS MaTeMaTHYEeCKH
chOpMyTHPOBAaHHONW TMPOOJEMBI, MOJCIUPOBATh pealbHbIE CHUTYallUd Ha SA3BIKE
T€OMETPUH, HUCCIENOBaTh IMOCTPOCHHBIE MOJEIU C HCIOIH30BAHUEM TI'€OMETPUUYECKUX
MOHATHI W TEopeM, ammapaTta ajareOphl; pemiaTh MPaKTUYECKHUE 3a7aud, CBSI3aHHBIC C
HAXO0XKJCHUEM T€OMETPUIECCKUX BEIIMUHUH.

11 KJIACC

OnepupoBaTh  MOHSTUSIMH:  UWJIUHIPUYECKAs  [OBEPXHOCTh,  00pa3zyrolue
UUAJTUHIPUYECKOW TMOBEPXHOCTH; UWIMHIP; KOHHMYECKass MOBEPXHOCTh, OOpa3yroliue
KOHMYECKOI MOBEPXHOCTH, KOHYC; chepruecKkas MOBEPXHOCTb.

Pacno3naBath Tena BpaiieHust (HUIMHAP, KOHYC, cdepa U map).
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OOBIACHATH CLIOCOOBI MOIYYEHHS TEJl BpALICHUSI.

KnaccudunmpoBath B3aMHOE pacnoyioxkeHUe chephl U MIOCKOCTH.

OnepupoBaTh TOHATHSAMHU: IIIAPOBOM CETMEHT, OCHOBAaHHME CETMEHTa, BBICOTA
CErMEHTa; IapOBOM CJIOM, OCHOBAHME IIAPOBOTO CJIOSI, BHICOTA IIAPOBOIO CJOS; MIAPOBOM
CEKTOD.

Bberaucisats 00bEMBI 1 TIJIOMIAIN TTOBEPXHOCTEH TSN BPAIICHUS, TEOMETPHUECKHUX TEJ
C IPUMEHEHHEM (POPMYIL.

OnepupoBaTh MOHATHSIMH: MHOTOTPAHHUK, BIUCAHHBIN B c(hepy M ONMHUCAHHBIN OKOJIO
chepsl; cdepa, BIMCaHHAS B MHOTOTPAHHUK HITH TEJIO BPAIICHHS.

BBIYUCIIATE COOTHOMICHUS MEXKAY IUIOMAIIMHA IOBEPXHOCTEH © 00BEMamMu
IIOJOOHBIX TEI.

N300pakath u3ydaemble PUTYPBI OT PYKH U C TPHUMEHEHHUEM IMPOCTBIX YEePTEKHBIX
UHCTPYMEHTOB.

BbINOJIHATE  (BBIHOCHBIC) TUIOCKHE YEPTEKH M3 PHUCYHKOB TPOCTBIX OOBEMHBIX
buryp: Bu CBEpXy, COOKY, CHU3Y; CTPOUTh CEUCHUS TEJI BpAILCHUS.

W3BnekaTh,  HMHTEPHPETHPOBATH HM  NIPEOOpa3oBbIBaTH  WHMOpPMAIUIO O
POCTPAHCTBEHHBIX TE€OMETPUUYECKHX (QUrypax, TMpPEeACTABICHHYI0 Ha 4YepTexax U
PHUCYHKaX.

OnepupoBaTh MOHSATUEM BEKTOP B MIPOCTPAHCTBE.

BbInosiHATh AEMCTBUS CIOKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB U YMHOXKCHUS
BEKTOpa Ha YHCII0, OOBIACHATH, KAKUMH CBOMCTBaMH OHH 00J1aJaloT.

[TpumeHsTH TpaBUIIO MapaIeIenuneaa.

OnepupoBaTh MOHSATUSMH: JIEKAPTOBBI KOOPJAWHATHI B TPOCTPAHCTBE, BEKTOD,
MOJIyJIb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPJWHATHI BEKTOPA, YrOJ MEXKIY BEKTOpPaAMH,
CKaJISipHOE MPOU3BEIEHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUTAHAPHBIE BEKTOPHI.

HaxomuTe cymMMy BEKTOPOB W MpPOU3BEJECHHWE BEKTOpAa HA YHUCIO, YTroJ MEXIy
BEKTOpaMH, CKaJISipHOE MPOU3BEJCHUE, PACKIIAIBIBATH BEKTOP 1O JBYM HEKOJUTMHEAPHBIM
BEKTOpaM.

3a/aBath MIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT.

[IpumensaTs TeoMmeTpudeckue (aKThl JIs PEIICHHS CTEPEOMETPUUYECKHX 3ajad,
MPEANOIaraloInX HECKOJIbKO IaroB PEIIeHUs, €CIH YCJIOBHS TPUMEHECHHs 3aJaHbl B
sBHOU (popme.

Pemate mpocTeiiimme TeoMeTpUYecKHMe 3aJadyd  Ha MPUMEHEHHUE BEKTOPHO-
KOOPJIMHATHOTO METO/1A.
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Pemate 3amaum Ha [10Ka3aTeNbCTBO MATEMATUYECKUX OTHOUICHUM U HAXOXICHUE
r€OMETPUYECKUX BEJIMYMH MO 00pa3liaM WM alrOpuTMaM, MPUMEHSS U3BECTHBIE METObI
IIpY PELLIEHUH CTaHAAPTHBIX MaTEeMaTUYECKUX 3aay.

[IpumenaTs [IPOCTEUILINE [IpOrpaMMHBIE cpencraa 51 3JIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1ay.

[IpuBoauTh NpUMEPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEHW B IPUPOLE U KU3HH,
pacro3HaBaTh NPOSBICHUE 3aKOHOB F'€OMETPUU B UCKYCCTBE.

[IprMeHATh ONydYEeHHBIE 3HAHUS HA MPAKTUKE: aHAJIU3UPOBATh PEAJIbHBIE CUTYaLlUU
U IPUMEHATH H3YUYCHHBIC IIOHATUS B IPOLIECCE IIOMCKA PELICHUS MaTeMaTU4EeCKU
chOpMyIMpPOBaHHONW MpPOOJEMBbI, MOJECIUPOBATh peabHbIE CHUTYallUd Ha A3bIKE
F€OMETPUM, HCCIIENOBATh MOCTPOCHHBIE MOJEIU C HCIIOJIb30BAHUEM TI€OMETPUUYECKUX
NOHSTHM M TeopeM, amrmapaTta aiareOpbl; peuaTh NPAKTUYECKUE 3a/aud, CBSI3aHHBIE C
HaXO0XJIECHUEM r€OMETPUUYECKUX BEJINYMH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoimnyecTBo yacos
Jl:;')ﬂ HaumeHoBaHue pa3iejioB M TeM MPOrPaMMBbI Beero KoHTposbHbIe
padoTbI
1 Brenenue B crepeoMeTpuio 10
2 [IpsiMbIe ¥ TUTOCKOCTH B MTpocTpaHcTBe. [lapaienbHOCTh MPSAMBIX M IIOCKOCTEH 12 1
3 [lepnieHIUKyYIAPHOCTH MPSAMBIX U MJIOCKOCTEN 12
4 VYTibl MeXIy IPSIMBIMU U TIFIOCKOCTSIMU 10 1
5 MHororpaHHUKH 11 1
6 OO6BEMBI MHOTOTPAHHUKOB 9 1
7 [ToBTOpEHUE: CEYCHUSI, PACCTOSIHHS U YTJIIbI 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 5
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11 KJIACC

Koun4yecTBo yacos
Jrj;_)n HaumeHoBaHue pa3aejioB U TeM MPOrPaMMBbI Beero KoHTposbHbIE
padoThI
1 Tena Bpatenus 12
2 O06bEMBI TEN 5 1
3 BexTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1
4 [ToBTOpenHmEe, 0600MIIeHNE, CUCTEMATH3AIIHS 3HAHUN 7 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3
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IIOYPOYHOE IIV/IAHUPOBAHHME

10 KJIACC
KosmnyecTBo yacos
Nen/m | Tema ypoka KonTposbHbie
Bcero
padoThI
OcHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA, MPAMasi, INIOCKOCTb, MPOCcTpaHcTBO. [IpaBuna
1 M300paxKeHHs Ha PUCYHKaX: N300pakeHUsI IJIOCKOCTEH, MapayiebHbIX MPSIMBIX (OTPE3KOB), 1
CepeInHbl OTpE3Ka
ITonsiTus: nepecekaronuecs MIOCKOCTH, IEPECEKAOLINECs IpAMas U IIIOCKOCTh
[TonsiTus: nepecekaronuecs MIOCKOCTH, IEPECEKAOLINECs IpsAMas U IIIOCKOCTh
4 3HAKOMCTBO C MHOTOTPaHHUKaMH, H300pa’keHUEe MHOTOTPAaHHUKOB Ha PUCYHKaX, Ha L
IIPOEKLMOHHBIX YEPTEXKAX
HauanbHble cBeieHHs 0 KyOe U upaMuje, ux pa3BEPTKU U Mojenu. CedeHnss MHOIOI'PaHHUKOB 1
HauanbHble cBefieHHs 0 KyOe U upaMuje, ux pa3BEPTKU U Mojienu. CedeHnss MHOIOI'PaHHUKOB
7 [TonsiTue 06 aKCHOMAaTUYECKOM ITOCTPOEHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUH U
CJICZICTBUS U3 HUX 1
3 [TonsiTue 06 aKCHOMAaTUYECKOM ITOCTPOEHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUH U
CJIEICTBUS U3 HUX 1
9 [TonsiTne 06 aKCHOMAaTUYECKOM IOCTPOEHUH CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUH U
CJIEICTBUS U3 HUX 1
10 [TonsiTne 06 aKCHOMAaTUYECKOM MTOCTPOCHUH CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUH U 1

21



CICACTBUA U3 HUX

Bzaumuoe PAaCIIOJIOKCHUC PSAMBIX B IIPOCTPAHCTBE: IIEPCCCKAIOIIHECS, ITapaAJIJICIIbHBIC 1

1 CKpPEILMBAIOIIHECS IPSIMbIE 1
12 [TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE: NapasuleIbHbIE IPSIMbIE B

IIPOCTPAHCTBE; MapaJIEIbHOCTb TPEX MPSIMBIX 1
13 [TapamienpHOCTE NPSAMBIX U IVIOCKOCTEN B MpocTpaHcTBe: [lapamiensHOCTh IpsIMOii U

IJI0CKOCTH 1
14 VYTuBl ¢ COHANPAaBICHHBIMA CTOPOHAMH 1
15 YTr0J1 MEeX Iy IPAMBIMU B IPOCTPAHCTBE 1
16 VYroa Mexay IpsMbIMU B IPOCTPAaHCTBE 1
17 [TapannensHOCTB TIIOCKOCTEH: MapaiesIbHbIE TIIIOCKOCTH 1
18 CBoiicTBa mapayIeIbHBIX TUIOCKOCTEH 1
19 [IpocTeitmume mpocTpaHCTBEHHBIE (PUTYPHI HA TIIOCKOCTH: TETPadAp, KyO, mapasuiesenuIie;l 1
20 [TocTpoenune ceuenuit 1
21 [TocTpoenue ceueHuit 1
99 KontponbHas padota o teme "lIpsimbie 1 II0CKOCTH B IpocTpaHcTBe. [lapamienbHOCTh

MPSAMBIX U IIOCKOCTE" 1
23 [lepneHUKYISIPHOCTD NPSAMOM U IVIOCKOCTHU: NMEPIEHANKYIIAPHBIE IPSIMbIE B IPOCTPAHCTBE 1
24 [IpsiMble napajienbHble U NEPIEHIUKYISAPHBIE K MIIIOCKOCTH 1
25 [IpsiMble napajienbHble U NEPIEHIUKYISAPHBIE K IIIOCKOCTH 1
26 [Ipu3Hak nepneHIuKyIIpHOCTH MPSAMOM U MIIOCKOCTH 1
27 IIpu3Hak nepneHMKyIIpHOCTH MPSIMOU U TUIOCKOCTH 1
28 Teopema 0 IpsAMOM NEPIIEHIUKYIISPHOU IIIIOCKOCTH 1
29 Teopema 0 IIpsIMOM NEPIIEHIUKYIIPHOU IIIIOCKOCTH 1
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30 Teopema o npsiMOii EPIIEHANKYISPHOH MIIOCKOCTH 1

31 [TeprieHIUKYIISAp M HAKIOHHBIC: PACCTOSHUE OT TOYKH J0 TUIOCKOCTH, PACCTOSHUE OT IPSIMOM JI0 L
TUIOCKOCTH

39 [TeprieHIUKYIISAp M HAKIOHHBIC: PACCTOSHUE OT TOYKH J0 TUIOCKOCTH, PACCTOSIHUE OT IPSIMOU JI0 L
TUIOCKOCTH

33 [TeprieHIUKYIISIp M HAKIOHHBIC: PACCTOSIHUE OT TOYKH J0 TUIOCKOCTH, PACCTOSIHUE OT IPSIMOU JI0 L
TUTOCKOCTH

34 [TeprieHIUKYIISIp M HAKIOHHBIC: PACCTOSIHUE OT TOYKH J0 TUIOCKOCTH, PACCTOSIHUE OT IPSIMOM JI0 L
TUTOCKOCTH

35 VYTIBI B IPOCTPAHCTBE: YTOJI MEXTY IPSIMOH U TIIOCKOCTHIO 1

36 JIByrpaHHbIN yroJ, TUHEHHBIA YyroJl ABYITPaHHOTO yriia 1

37 JIByrpaHHBIN yroJi, TUHEHHBIN YTOJl ABYTPAaHHOTO YyIia 1

38 [lepnieH IUKyYIAPHOCTD MIOCKOCTEN: MPU3HAK MEPIECHAUKYISIPHOCTH JIBYX IUIOCKOCTEH 1

39 [lepnieH IuKyNIAPHOCTD MIOCKOCTEN: TPU3HAK NEPTIEHANKYIIPHOCTH ABYX IJIOCKOCTEN 1

40 [leprneH IuKyIAPHOCTD MIOCKOCTEN: MPU3HAK MEPIECHAUKYISIPHOCTH JIBYX IUIOCKOCTEH 1

41 Teopema o TpEX mepHeHANKYIApax 1

42 Teopema o TpEX mepHeHANKYIApax 1

43 Teopema o Tpéx nmepneHAUKYIIpax 1

44 KonTtponsnas pabora no temam "[lepneHIuKyasspHOCTb MPSAMBIX U IJIOCKOCTeR" U "YTIIbI 1
MEXKy MPSAMBIMU U IJIOCKOCTSAMU"

45 [ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE AJIEMEHTHI MHOTOTPaHHUKA, BBIITYKJIbIE M HEBBITYKIIbIE L
MHOTOTPaHHUKH; Pa3BEPTKA MHOTOTpPaHHUKA

46 [Tpu3ma: N-yronbHas npu3Ma; TpaHu ¥ OCHOBAHMSI TPU3MBL; IIpsIMasi U HAKIIOHHAS IPU3MBI; L

OOKOBas U MOJIHAs MOBEPXHOCTDH IIPU3MBI
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47 [Tapamtenenunen, IpsMOYTOJIBHBIN ApAJIICIICIUIIE] U €r0 CBOMCTBA 1
48 [Mupamuaa: N-yronbHasi MUpaMUIa, TPAHU B OCHOBAHWE TUPAMUIBI; OOKOBASI M TTOJTHAS

MMOBEPXHOCTh MTUPAMHU/IBI; PABUIIbHAS U yCEUEHHAS ITEpaMUIA 1
49 [TpaBuiibHBIC MHOTOTPAHHUKH: MTOHSATHE MPABUIBHOTO MHOTOTPAHHHKA; PABUJIBHAS IPU3MA U

MpaBWIbHAS TMPAMUJIA; IPABMIIbHAS TPEYTOJIbHAS MMPAMUJIA U TIPABHIBHBIA TETPadap; Kyo 1
50 [IpencraBieHre 0 MPABMIILHBIX MHOTOTPAHHHUKAX: OKTAadIpP, OJACKAdAP U UKOCAIIP. 1
51 CuMMeTpHs B TIPOCTPAHCTBE: CHMMETPHUS OTHOCHTEIHHO TOYKH, TIPSIMOM, TUIOCKOCTH. DIIEMEHTHI

CUMMETPUHU B TUPAMHUIAX, TTapaJUIeIICIHITe[aX, TPABMIILHBIX MHOTOTPAaHHHKAX 1
52 Berurcnienue 31eMeHTOB MHOTOTPaHHUKOB: PEOpa, JUaroHad, YIIIbl 1
53 [Tnomaas 60KOBOY MOBEPXHOCTH ¥ TIOJHOM MOBEPXHOCTH MPSMOMN TPU3MBI, TUIOIIA b

OCHOBaHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTHU MPSIMOM IMTPU3MBI 1
54 [Tnomaae 60KOBOY MOBEPXHOCTH M TIOBEPXHOCTH MPABUIILHON TUPaMUIbI, TEOPEMa O TIJIOMIA !

OOKOBOW MOBEPXHOCTH YCEUEHHOM MUPAMHU/IBI 1
55 KontponbHas padoTa o teme "MHOrorpaHHUKH" 1
56 ITousarue 00 00BéEME 1
57 O06BEM TUpaMuUIBI 1
58 O06BEM TUpaMuUIBI 1
59 O06BEM TUpaMuUIBI 1
60 O06BEM TMpaMuUIBI 1
61 O06BEM TTPU3MBI 1
62 O06BEM TTPU3MBI 1
63 OO0BEM MTPU3MBI 1
64 KonTtponrHas padota no teme "OO0bEMBI MHOTOTPAaHHUKOB" 1
65 [ToBTOpenue, 0606meHne cucremMarusanus 3Hanui. [loctpoeHne ceueHuii B MHOTOTpaHHUKE 1
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66 [ToBTOpenue, 0600IICHNE CI/IC;FGMaTI/ISaI_II/ISI 3HaHUH. BbIYKCIIEHHE PACCTOSIHUMI: MEXIY ABYMS 1
TOYKaMH, OT TOUYKHU A0 MPAMOH, OT TOUKHU OO INIOCKOCTH, MCKAY CKPCIIUBAOINUMHCA IMPAMBIMHA
67 Hrorosas kouTposbHas paboTa 1
[ToBTOpEHue, 06001IeHNE ccTeMaTH3alKs 3HAaHUN. Bblunciienne yrios: Mexty
68 CKPELIMBAIOIMMHUCS IPSIMBIMH, MEKy IPSIMOU U IIIOCKOCTBIO, ABYTPAHHBIX YIJIOB, YIJIOB 1
MCKIAY MMIIOCKOCTAMU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KJIACC

KoaunuyecTBo 4acoB

Nen/m | Tema ypoka KonTpoibHbie
Bcero
padoThbI

1 Cdepa u map: neHTp, paanyc, MaMeTp; III0IIaAb TOBEPXHOCTH CPepbl 1

) B3anmMHoe pacronioskeHue cepbl U TUIOCKOCTH; KacaTellbHasl INIOCKOCTh K cepe; TIIomaab 1
cdepbl

3 N3obpaxenue chepsl, mapa Ha miaockoctu. CeueHus mapa 1

4 [{unmmHapudeckas TOBEPXHOCTh, 00pa3yIoe MMIMHAPHIECKON MOBEPXHOCTH, OCh
IAHAPUIECKOH MMOBEPXHOCTH 1

5 Hunuuap: ocHOBaHMS M OOKOBast MOBEPXHOCTH, 00pa3yromas U 0Ch; IUIOMIA b OOKOBOM ¥ MOJTHOM
MTOBEPXHOCTHU 1

5 N300paxkenue nunuHapa Ha miaockoctu. PazépTka mununapa. CedeHust HUIMHAPA (TIOCKOCTHIO,
napajuiebHON WM HepreHANKYIISIPHON OCH IIUIMHPA) 1

7 Konunueckas noBepXxHOCTh, 00pa3yrolire KOHUYECKOW MOBEPXHOCTH, OCh U BEPIIMHA KOHUYECKOMN 1
MMOBEPXHOCTHU
Konyc: ocHOBaHue 1 BepirHa, 00pa3yromias 1 0Ch; IIOH[aAb OOKOBON U MOJTHON MOBEPXHOCTH 1
YceuéHHbIN KOHYC: 00pa3yrolue U BbICOTA; OCHOBaHUS U OOKOBasi MOBEPXHOCTh

10 N3o00paxkenue koHyca Ha mockocTu. Pa3Béprka konyca. CeueHust KoHyca (IIJI0CKOCTBIO,
napajuieIbHOM OCHOBAHMIO, U TUIOCKOCTHIO, MPOXOAAIIEH Yepe3 BepIINHY) 1

11 KomOuHarus ten BpaleHust 1 MHOTOTPaHHUKOB 1

12 MHororpaHHHK, ONTUCaHHBINA 0KOJIO cepsl; chepa, BHcaHHAS B MHOTOTPAaHHUK HIIU B TEIO L
BpaIlCHUS
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13 [Tonsitue 06 06vEMe. OCHOBHBIE CBOWICTBA 0OBEMOB Tl 1

14 O06bEM IUIMHAPA, KOHYCa 1

15 O06béM 1mapa u miIoma s chepsl 1

16 [Tono6HsIe Tena B npocTpancTBe. COOTHOMICHUST MEXKAY IUIOMIAIIMHU TIOBEPXHOCTEH, 00BEMaMu L
MOJ00HBIX TEJ

17 KonTponsnas pabora o temam "Tena Bpamenus" u "O0bembl Ten" 1

18 BexTop Ha MI0CKOCTH U B IPOCTPAHCTBE 1

19 CrnosxeHre ¥ BBIYUTAaHUE BEKTOPOB 1

20 YMHOXeHHEe BEKTOpa Ha YHCIIO 1

21 Pasnoxxenue BekTopa 1o TpéM HeKOMILJIaHApHBIM BekTopaM. [IpaBuino nmapannenenunena 1

22 Pemrenne 3ana4, CBA3aHHBIX C IPUMEHEHUEM ITPaBUII IEUCTBUI C BEKTOpaMHU 1

23 KoopauHaTHO-BEKTOPHBIN METO MPH PELICHUH T€OMETPUUYECKUX 3a/1a4 1

24 [IpsimoyronpHast cucTeMa KOOpaAMHAT B IpocTpancTBe. Koopauuatsl Bekropa. [Ipocteiimme 1
3a/lauM B KOOpJAWHATaX

25 Yron mexay Bekropamu. CKallspHOE ITPOU3BEIeHNE BEKTOPOB 1

26 Brruncnenue yrioB Mex 1y NpsSMbIMH U TUIOCKOCTSIMU

27 KontponbHas padoTa o Teme "BeKTopbl 1 KOOPAMHATHI B TPOCTpaHCTBE" 1

08 [ToBTOpenue, 06061menHue 1 cucrematu3anus 3Hanuil. OcHOBHBIE (GUTYPBI, (AKThI, TEOPEMBI L
Kypca IJIaHUMETPUU

29 [ToBTOpenue, 06061meHne 1 cucreMarusanus 3HaHuil. OCHOBHBIE (PUTYPBI, (DAKTHI, TEOPEMBI 1
Kypca IJIaHUMETPUU

30 [ToBTOpenue, 06001IeHNE U cUCTeMaTU3allus 3HaHUH. 3aauu TUIAHUMETPHUU U METOJIbI UX L
peleHns

31 [ToBTOpenue, 06001IeHNE U cUCTeMaTU3allus 3HaHUH. 3aauu TUIAHUMETPHUU U METOJIbI UX 1
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peleHus

32 [ToBTOpeHue, 060061eHNe U cucTeMaTu3anus 3HaHuil. OCHOBHBIE (DUTYPBI, (AKThI, TEOPEMBI L
Kypca CTepeoMeTpHUH

33 Wrorosas koHTpoJsIbHAs paboTa 1

34 [ToBTOpeHue, 0600IIeHNE U CUCTEMATU3AIMS 3HAHUN 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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2.1.5.1. IIpoBepsieMble TPpeOOBaHUS K pe3yJibTaTaM OCBOEHHUS OCHOBHOM
00pa30BaTe/JIbHOM NPOrpaMMbl M MPOBepPsieMble 3JIEMEHThI COAEPKaHUA

B ¢denepanbHBIX M pETMOHATBHBIX TMPOLEAYpaX OICHKH KadecTBa OOpa30BaHUS HCIIOJIB3YETCS
nepevyeHpb (KOIU(pHUKATOp) paclpeieeHHBIX M0 KilaccaM IpOBEpsieMbIX TpeOOBaHMH K pe3yibTaram
OCBOCHHS OCHOBHOH 00pa30BaTeNbHON NPOTpaMMBbI CPEOHErO OO0Iero oOpa3oBaHUS M DIEMEHTOB
COJIEp’KaHUs 10 MaTeMaTHUKE.

[IpoBepsiemble TpeOOBaHUs K pe3yIbTaTaM OCBOCHHSI OCHOBHOM
obOpazoBatenbHOU TIporpammel (10 kmacc)

Kon [IpoBepsieMble IpeIMETHBIE PE3YIbTAaThl OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeIbHON MPOrpaMMBbl CPETHETO 00IIIer0 00pa30BaHUS
pe3ynbraTta
1 Yucna v BBIYKCICHUS
11 OnepupoBaTh MOHATUSIMH: palMOHAIbHOE U JACWCTBUTEIBHOE YHUCIO,
' OOBIKHOBEHHAsI U JIeCSITUYHAs APOOb, TPOLIEHTHI
19 BeimmonHATe  apudmMermyeckue  omepanMM ¢ pallMOHAJIBHBIMH U
' JeWCTBUTENIbHBIMU YHUCITAMU
13 BbINoaHATE NpuOIMKEHHBIE BHIYMCIIEHUS, UCIIOJb3Ys MPaBUiIa OKPYIJICHUS,
' JienaTh MPUKKUIKY U OLIEHKY pe3y/bTaTa BEIUYUCICHUH
OnepupoBaTh MOHATHSAMHU: CTEIEHb C LENbIM IIOKa3aTesleM, CTaHJapTHas
14 ¢dopma 3anMcH  JEMCTBUTENBHOIO 4YHCIa, KOPEHb HAaTypalbHOM CTEIEHH;
UCIOJb30BATh MOIXOAALIYI0 (POPMY 3alKMCHU JEHCTBUTENIBHBIX YUCEI Ul PEeLICHHs
IIPAKTUYECKUX 3a/1a4 U IPEJCTaBICHUS JaHHBIX
OmnepupoBaTh NOHATHAMU: CUHYC, KOCUHYC M TAHI€HC IPOU3BOJIBHOIO YIJIa;
1.5 |ucmosp30BaTh 3alKCh MPOU3BOJBHOIO yIila yepe3 oOpaTHble TPUTOHOMETPUUYECKHE
GbyHKIIII
2 VYpaBHEHUs U HEPABEHCTBA
OnepupoBaTh MOHATUSAMHU: TOXKJIECTBO, YpaBHEHHME, HEpPaBEHCTBO, LEIOE,
2.1 |pauuoHanbHOE, UPPALMOHAIBHOE YpaBHEHUE, HEPaBEHCTBO, TPUTOHOMETPUYECKOE
YpaBHEHHUE
29 BoimonHaTe npeoOpa3oBaHusl TPUTOHOMETPHUUECKUX BBIPAXKEHUH M pelaTh
' TPUTOHOMETPUUECKUE YPABHEHUS
BoimonHATe mpeoOpa3oBaHus IENbIX, PalMOHAIbHBIX M HPPALMOHAIBHBIX
2.3  |BBIp@XEHUI U pemaTh OCHOBHBIE TUIIBI LIENbIX, PAIIHOHAIBHBIX U UPPAMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB
2.4 [IpumeHATh ypaBHEHHS M HEPABEHCTBA AJIS PELIEHUS MAaTEMAaTUUECKUX 3a/1a4
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U 3aJ1a4 U3 pa3jIMyHbIX 001acTell HayKH U PeabHOM KU3HU

MonenupoBaTh peaNbHBIE CHTyallud Ha S3BIKE aIreOpbl, COCTaBISATh

2.5 |BbIpaXeHUs, YpaBHEHHUS, HEPABEHCTBA [0 YCJIOBUIO 3a/aud, HCCIIEA0BATh
IIOCTPOEHHBIE MOJIENIN C UCIOJIb30BAHUEM allliapara aiareopbl
3 OyHKIMH U TpapUKH
OmnepupoBaTh NOHATHAMH: (YHKIUS, cOCcOoOBI 3amaHus (QyHKIMH, 00JIacTh
3.1 |ompenmeneHuss W MHOXECTBO 3HAYCHHWH (QYHKIWH, TpaduK (QYHKIUH, B3aUMHO
oOpaTHble PYHKIINUU
392 OnepupoBaTb NOHATUSMHU: YETHOCTh W HEYETHOCTh (YHKIMH, HYIH
' (YHKIMH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA
3.3 Wcnonb3oBats rpaduku QyHKIUN A1 peLICHUS] ypaBHEHUI
34 Crpoutb U yuTaTh rpaduKu JIMHEHHON (YHKIMH, KBaJpaTUIHON (QyHKIUH,
' CTeNeHHOM (YHKIIMHU C LENbIM TIoKa3aTelleM
Ucnonw3oBarh rpadukn (QyHKIOHA A7 WCCIEIOBAHUS TMPOIECCOB U
3.5 |3aBHcuMOCTEH NpH peleHuw 3a1a4 U3 JIPYTUX YYeOHBIX MPEIMETOB M PeabHOMN
KU3HHU, BBIpAXaTh (POpMyJIaMy 3aBUCUMOCTH MEXAY BEIMYUHAMU
4 Hauana maTematudeckoro aHaiausa
41 OmnepupoBaTb MOHATUAMH: IOCIEAOBATEIbHOCTh, apudMeTHUecKass W
' reoOMEeTPUYECcKasi IPOrPeCcCUU
492 OmnepupoBaTh MNOHATUAMHU: OECKOHEYHO YyObIBarollas TreoMeTpudecKas
' Iporpeccusi, CyMma 0€CKOHEYHO yObIBarOILEel T€OMETPUYECKON POrPECCUH
4.3 3ajaBaTh MOCIEI0BATEIbHOCTH PA3JINYHBIMU CLIOCOOAMHU
44 Hcnonp30BaTh CBOMCTBA MOCIEI0BATENBHOCTEN U IPOrPECCUI JUISl PEILICHUS
' peanbHbIX 33Ja4 IPUKJIAHOTO XapaKTepa
5 MHoecTBa U JIOTHKA
5.1 OmnepupoBaTh NOHATUAMH: MHOKECTBO, ONIEPALlUU HaJl MHOKECTBAMHU
Hcnonb3oBaTh  TEOPETHKO-MHOXKECTBEHHBIH — ammapar A ONHMCaHUS
5.2 |pealbHBIX TPOLECCOB M SBICHUN, MpPU PEHICHUU 3aJauy M3 JPYrUX Y4eOHBIX
IIPEIMETOB
53 OnepupoBaTb  NOHATUSAMU:  ONpEACIECHUE,  TEOPEMA,  CIEICTBUE,
' JI0Ka3aTeNbCTBO
6 Teopus BeposTHOCTEN U CTaTUCTUKA
6.1 UuTath U CTPOUTH TAOJHUIIBI U TUATPAMMBI

30



OnepupoBaTh  MOHATHUAMHU:  CpeAHee  apudMETHUecKoe,  MeauaHa,

6.2
HauboJIblIee, HAUMEHbBIIIEE 3HAUeHUEe, Pa3Max MAaCCHBA YMCIOBBIX JaHHBIX
OnepupoBaTh HNOHATUSAMU: CIy4alHBIA AKCIEPUMEHT (OMBIT) M CllydailHoe
COOBITHE, AJIEMEHTApHOE COOBITHE (DIIEMEHTAPHBIA HMCXOJ) CIYy4allHOTO OIBITA;
6.3 |HaxXoIUTHh BEPOSTHOCTU B OMBITAX C PAaBHOBO3MOXKHBIMHU CITyYalHBIMH COOBITHSMH,
HaXxOJUTb M CpPaBHUBAaThb BEPOATHOCTU COOBITMM B H3YYEHHBIX CIy4YalHBIX
IKCIEPUMEHTAX
Haxomute u ¢opmynupoBaTh CcOOBITHS: IepeceueHHe W OOBbeAUHEHHE
6.4 JAHHBIX COOBITHUM, COOBITHE, TPOTUBOIIOIOKHOE JAHHOMY COOBITHIO; MOJIb30BAThHCS
nrarpammamu Jitiepa v popMyIioi ciioKeHHs BEpOSITHOCTEH NP peLIeHUH 3a]1a4
OnepupoBaTh NOHSTHUAMHU: YCIOBHAs BEPOSATHOCTb, HE3aBUCHUMbIE COOBITHS;
6.5 |HaxXomuTh BEPOSTHOCTH C TIOMOIIBIO TPaBWIIA YMHOXKEHHUS, C TMOMOIIBIO JIepeBa
CIIy4alHOTO OTIbITa
6.6 [IpumeHsTh KOMOMHATOPHOE MPABUJIO YMHOKEHHUS IIPU PEILICHUH 3a7a4
OnepupoBaTh MOHATHSAMH: HCIBITAHWE, HE3aBUCHUMbIE HCIBITAHUS, CEPHS
6.7 WCIBITAHUN, ycleX W HeyAaya; HaXOIUTh BEpPOSITHOCTU COOBITHII B cepuu
' HE3aBHCHMBIX HMCIIBITAHUN /10 TIEPBOTO ycClieXa, HaXOAUTh BEPOSTHOCTU COOBITHI B
cepuu ucneiTaHuii bepHysmim
6.8 OnepupoBaTb  MOHATUSAMM:  ClydailHas  BEJIMYMHA,  paclpelelieHue
' BEPOSITHOCTEH, AUArpaMMa pacrpeaeieHus
7 I'eomeTpust
7.1 OnepupoBaTh NOHATUAMU: TOUKA, NpsAMast, INIOCKOCTh
79 [IpyuMeHATh aKCHOMBI CTEPEOMETPHM U CIEACTBUS U3 HUX IPU PELICHUU
' reOMEeTPUYECKUX 3a1a4
73 OnepupoBaTh MOHATHAMU: MApAJUIEIbHOCTh M IEPHEHIUKYISIPHOCTD
' IPSIMBIX U IJIOCKOCTEH
74 KnaccupunupoBaTb B3aMMHOE paclOJIOKEHUE MPSIMBIX U IUIOCKOCTEH B
' MPOCTPAHCTBE
OnepupoBaTh HOHATHSAMM: ABYTPAHHBIM Yros, IpaHd JBYIPAaHHOIO Yyrija,
7.5 |pebpo ABYrpaHHOTO yIja, JUHEHHBIH Yo JOBYIpaHHOIO yrija, rpagycHas Mepa
JBYTPAHHOTIO yIJla
76 OnepupoBaTb NOHATUSMHU: MHOTOTPAaHHHUK, BBITYKJIBIH W HEBBIIYKJIBINA
' MHOTOTPaHHUK, 3JIEMEHTHI MHOTOTpPaHHMKA, TPaBUIIBHBI MHOTOTPAHHUK
77 PacriozHaBaTe OCHOBHBIE BUABI MHOTOTPAaHHHMKOB (MHMpamMuaa, IpHU3Ma,
' PSIMOYTOJIbHBIN Mapasuienenumnesn, Kyo)
7.8 KnaccupunupoBaTb ~ MHOTOTpaHHUKM,  BbIOMpas ~ OCHOBaHUS IS
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KHaCCI/I(bI/IKaHI/II/I (BbIHyKJIBIe U HCBBIIYKJIILIC MHOI'OIpaHHUKH, IIPABUJIBHBIC
MHOT'OTI'paHHUKH, MIPSAMBIC U HAKJIOHHBIC ITPHU3MBI, napanneﬂennne;u,l)

7.9

OHepI/IpOBaTB MOHATUAMU: CCKYIas MIOCKOCTh, CCHCHNEC MHOT'OI'PAHHHUKOB

7.10

OOBSICHATE IMPUHIMUIIBI [TOCTPOCHUS CeUeHUI MHOT'OIrpaHHUKOB, HCIIOJIB3Ys
METOA CIIEA0OB

7.11

Crpoutb ce4eHMs] MHOTOIPDAaHHUKOB METOJIOM  CJI€AOB, BBINOJHSITH
(BBIHOCHBIC) IIIOCKHE YEPTEXKH W3 PHUCYHKOB NPOCTHIX OOBEMHBIX (uryp: BuI
CBEpXY, COOKY, CHU3Y

7.12

Pemate 3aa4i Ha HAXOXACHHUEC TrCOMCTPHUICCKUX BCIIMYHH I10 o6pa3uaM U1
alropyurMaM, IMHpPUMCHAA U3BCCTHBIC AHAJIMUTUYCCKUC MCETOJAbI IIPpHU PCIICHHUU
CTAaHAAPTHBIX MAaTEMAaTUYCCKHUX 3ala4 Ha BBIYHMCIICHHC paCCTOSIHI/Iﬁ MCXKIY ABYMS
TOYKaMH, OT TOYKHU a0 HpSIMOfI, OT TOYKH J0 IIJIOCKOCTH, MCXKOY
CKpCIIUBAOIIUMHUCS ITPAMBIMUA

7.13

Pemrate 3a1aun Ha HAXOXKJIEHUE TEOMETPUUECKUX BEJIMUMH 10 00pasiam WiH
aIropuTMaM, TPUMEHSS W3BECTHBIC AHAIUTUYECKHE METOJbl TIPH PEIICHUU
CTAaHJAPTHBIX  MaTEMaTUYeCKMX 3aJa4 Ha  BBIUYMCICHUE  YIJIOB  MEXIY
CKPEIIUBAOIINMHUCS  TMPSMBIMH, MEXKIYy TPSIMOH W  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMU, IBYTPaHHBIX YTJIOB

7.14

Bbraucnare 00beMBl U TUIOIIAM TIOBEPXHOCTEH MHOTOTPAHHUKOB (TpU3Ma,
MUpaMuza) ¢ IpuMeHeHHeM (HOPMYIT, BBIYUCIISATH COOTHOIICHUST MEXTY TUTOIIASIMH
MMOBEPXHOCTEH, 00beMaMH MO JOOHBIX MHOTOTPAHHUKOB

7.15

OnepupoBaTh MOHATUSMHU: CHUMMETpPUS B MPOCTPAHCTBE, IIEHTP, OCh U
IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CHMMETPUU (PUTYPHI

7.16

W3Bnekarb, mnpeoOpa3oBbIBaTh M HHTEPIPETHPOBATH HH(OPMALHIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTypax, MPEICTaBICHHYI0 Ha YepTeKax U
pUCYHKAX

7.17

[IpumensaTs reomerpuueckue (akTbl AN pEUICHUS CTEPEOMETPHUECKUX
3a/1a4, MPEIoJIaraloiuX HECKOJIBKO IIaroB PelIeHUs], €ClId YCIOBUS MPUMEHEHUS
3aJlaHbl B IBHOM (hopme

7.18

[IpumensTs mpocTeilline MpPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-
KOMMYHHKAITIOHHBIE CUCTEMBI [IPH PEIICHUH CTEPEOMETPHUECKUX 3a/1a4

7.19

HpI/IBOI[I/ITL MMpUMEPbl MATCMATUYCCKHUX 3aKOHOMepHOCTeI>'I B INpUpoac "
JKU3HH, paCIIO3HABATDH IIPOSABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBEC

7.20

HpI/IMeHHTL MOJIYYCHHBIC 3HAHUA HaA IIPAKTUKC: aHAJIM3UPOBATHb PCAJIbHBLIC
CUTyalluu W TMNPUMCHATL H3YUYCHHBIC IIOHATHUA B IMPOHCCCC TIOHMCKa PCIICHUA
MaT€MaTUu4CCKU C(I)OpMyHHpOBaHHOﬁ HpO6HCMBI, MOJCIMPOBATh  PCAJIbHBIC
CUTyalluh Ha A3bIKC TCOMCTPHUH, MUCCICAOBATH TIOCTPOCHHBIC MOJACIN C
HCIIOJIb30BAHUEM T'COMCTPHUICCKUX MOHATUN U TCOPCM, alrapara aJlFC6pBI, peuiaTtb
MPaKTUYCCKUC 3a/la4U, CBA3AHHBIC C HAXOXKJICHUCM I'COMETPUUCCKUX BCINYNH
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[IpoBepsieMblie 371eMeHTHI coaepxkaHus (10 kaacc)

Kon [IpoBepsieMbIl IIEMEHT COACPKAHUS
1 Yucna v BBIYKCICHUS
Pannonanbupie 4yncna. OOBIKHOBEHHbIE U J€CSTHYHBIE JpOOM, TPOLIEHTHI,
11 OEeCKOHEUYHbIE TMepuoanYecKre ApoOu. ApHPMETHYECKHE OIEepalld C palUOHAIBHBIMU
' qycliaMu, peoOpa3oBaHUs YUCIOBBIX BhIpakeHUU. [IpuMenenune n1pobeil u npoieHToB AJs
penieHus NpUKIAAHbIX 3a1a4 U3 Pa3IudHbIX OTPACIIE 3HAHUN U PEAIbHON KU3HU
HevictButenbHble  yuciaa.  PanuoHanbHble W HppAlMOHAIBHBIE — YHCTA.
1.2 | Apudmerndeckue ornepanuu ¢ ASHCTBUTEIBHBIMHU YrcaamMu. [IpuOmmkeHHbIe BBIYUCICHNS,
MIpaBUJIa OKPYTJIEHUS, IPUKHJIKA U OLIEHKA pe3yabTaTa BBIUMCICHUN
Crenenp c¢ uenbiM nokazatesneM. CraHgaptHas (opma 3amucH JeHCTBUTEIBHOTO
1.3 |gumcna. Mcnonp3oBaHue MOIXOMAIICH (OPMBI 3aITUCH JEHCTBUTEILHBIX YHCEN JUTSI PEIICHUS
IIPAKTUYECKUX 3a1a4 U IPEICTABJICHUS JaHHbBIX
14 ApubdmMeTnuecknii KOpeHb HaTypadbHOW cTerneHu. [leficTBus ¢ apudmeTHyecKuMu
' KOPHSIMH HATypaJbHOW CTEIICHU
15 CuHyC, KOCHHYC M TaHI€HC 4YHCIOBOIO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIIOBOrO apryMeHTa
2 YpaBHEHMS U HEPAaBEHCTBA
2.1 ToskmecTBa v TOXKAECTBEHHBIEC MPE0OPa30BaAHMS
29 IIpeo6pazoBanue TPUTOHOMETPUYECKHUX BBIPAKECHU. OcHoBHbIE
' TpUTOHOMETpHUUYECKUE (HOPMYIIBI
23 VYpaBHeHMe, KOpeHb YypaBHeHusA. HepaBeHCTBO, pemeHue HepaBeHcTBAa. Merton
' HUHTEPBAJIOB
2.4 Pemienue nensix U ApoOHO-pAlMOHANBHBIX YPaBHEHUH U HEPAaBEHCTB
2.5 Pemenune nppanroHalbHBIX ypaBHEHUI U HEPABEHCTB
2.6 Pemenune TpUroHOMETpUYECKUX YPAaBHEHUM
27 [IpumeHeHre ypaBHEHUI U HEPABEHCTB K PEIICHNI0 MATEMAaTUYECKUX 3a/1a4 U 3aJa4
' U3 Pa3IMYHbIX 00JIacTe HAyKU U pealbHOM KU3HU
3 OyHKIMH U TpaduKu
3.1 Oynkius, crnocodbl 3amanus ¢yHkuuu. ['paduk ¢yakinun. B3aummbo oOparHbIe
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GbyHKITII

OOnacte omnpeneneHus W MHOXKECTBO 3HaueHWd ¢yHkiuuu. Hymun dyHkomu.

3.2
[TpoMexyTKH 3HAKOMOCTOSIHCTBA. UeTHBIE M HEYETHBIC (DYHKIIUU
33 Crenennass (yHKOMS C HaTypalbHBIM M IIeNIbIM TOKa3areneM. Ee cBoiicTBa u
' rpa¢uk. CoiicTBa 1 rpad)uK KOPHS N-0i CTETIEHU
34 TpuronomeTpudeckass OKpYKHOCTb, OIPENEIIEHUE TPUTOHOMETPUYECKUX (YHKIUN
' YUCIIOBOIO apryMeHTa
4 Hauana matemaTnyeckoro aHanusa
41 [locnenoBarenbHOCTH, CIOCOOBI 3ajaHMsl TOCIeNO0BaTeNbHOCTEHl. MOHOTOHHBIE
' MOCIIEI0BATEIbHOCTH
Apudmernueckas U TreoMeTpuueckas mporpeccud. beckoHeyHO yObIBaromas
4o |TEOMETpHUECKas — MpOTpeccHs. Cymma OeckoHEYHO yOBIBalOIIEd TIeOMETPUYECKON
' nporpeccun. @opmyna CI0XHBIX MPOIEHTOB. Vcrosb30BaHNWE MPOrPeccUuy IJis pPelIeHUs
peayIbHBIX 3a]1a4 MPUKJIAJHOTO XapaKTepa
5 MHoxecTBa U JIOTHKa
MHoOKecTBO, oOIepaurd HaJl MHokecTBamu. [luarpammel Oiliepa - BeHna.
5.1 |IIpumeHeHHe TEOPETUKO-MHOKECTBEHHOIO anmnapara Ajsl OIHUCaHHsl PeaJIbHBIX MPOLIECCOB U
SIBJICHUH, TIPH PEIIEHUH 3aJa4 U3 APYTUX YUE€OHBIX IIPEIMETOB
5.2 Omnpenenenue, Teopema, CIEACTBUE, J0KA3aTEIHCTBO
6 Teopust BEpOSITHOCTEN U CTATUCTUKA
[IpencraBnenne fnaHHBIX € HoMmolibio Tabmuu u amarpamm.  Cpennee
6.1 |apudmernyeckoe, MeanaHa, HanOoIblIee U HAUMEHbIIEE 3HAUYEHUS, pa3Max, JUCIEpPCUs U
CTaHJAPTHOE OTKJIOHEHHE YUCIOBBIX HAOOPOB
CrydaiiHple SKCIEPUMEHTHI (ONIBITBI) U CIy4aiHble COOBITHS. OJIeMEHTapHbIE
6.2 coObITUS (MCX0/b1). BeposTHOCTH CilydaliHOTO COOBITHS. BAM30CTh YaCTOTHI M BEPOSTHOCTU
' coObiTuil. CiydaifHble OIBITBI C PaBHOBO3MOXHBIMH 3J€MEHTapHBIMU  COOBITUSIMH.
BeposTHOCTH COOBITHIH B OIIBITaX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSMHU
6.3 Onepanuu Hajx COOBITHSAMHU: IIepecedeHue, OObEIUHEHHE, IPOTUBOIOJIOKHBIE
' coObITus. [Inarpammsl Ditnepa. @opmyna cIoKeHHUs BEPOSITHOCTEH
6.4 YcnoBHas  BEpPOATHOCTb.  YMHOXEHUE BEpOSATHOCTEH. JlepeBO  CllydaliHOIo
' skcniepumenTa. dopmyrna nmosiHoi BeposiTHOCTH. HezaBucuMble coObITHS
65 Komb6unatopHoe mnpaBuino ymHoxkeHus. IlepecranoBku u ¢akropuan. Yucno
' coueranuil. Tpeyronsuuk Ilackans. @opmyna bunoma Herotona
6.6 bunapublii cnydaiiHblif ONBIT (MCHBITaHUE), ycrex M Heyaada. HeszaBucumsie

UCIIBITaHUA. Cepml HE3aBUCHMBIX HCIBITAaHUN OO IEpBOTO YCIICXA. CCpI/IH HC3aBUCHUMBIX
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ucnblTanuid bepuymm

6.7

Cnyuaitnas BenuuuHa. Pacnipenenenue BeposiTHocTel. J(MarpamMMa pacnpenesieHusl.
[Tpumeps! pactpeaeneHnid, B TOM YHCIIE TEOMETPUIECKOe U OMHOMHAIBHOE

I'eomerpus

7.1

OcHoBHblIE TOHATHUA cTepeoMeTpuu. Touka, mpsMas, IJIOCKOCTb, IPOCTPAHCTBO.
[lonsiTne 00 aKCMOMATHYECKOM IOCTPOCHUH CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

7.2

B3anMmHOEe  pacnonokeHwe  IpsAMBIX B IIPOCTPAHCTBE:  IIEPECEKAOIIHECH,
NapajuleJIbHbIe W CKpelluBaronmecs npsMele. [lapaienbHOCTh NPSAMBIX M IUIOCKOCTEW B
IIPOCTPAHCTBE: IMApaJUIeNIbHBIE MPsAMBIE B IIPOCTPAHCTBE, MAPALIEIBHOCTh TPEX IPSMBIX,
MapaJUIEIbHOCTh MPSMOM M IIOCKOCTH. YTJbl C COHANPABICHHBIMH CTOPOHAaMH, YIOJ
MEXKIy NpsMBIMH B MpPOCTpaHcTBe. [lapamienbHOCTh INIOCKOCTEM: MapajulesIbHbIE
IJIOCKOCTH, CBOMCTBA MapajuleNIbHBIX IUIOCKocTed. [Ipocreiimme npocTpaHCTBEHHBIE
(burypsl Ha TIOCKOCTH: TETPadp, KyO, MapajuieNenurie ], TOCTPOSHUE CEUCHHI

7.3

[lepneHIUKYISIpHOCTE TPSAMOM W IUIOCKOCTH: TEPIEHAUKYISPHBIE IPSMBIE B
MIPOCTPAHCTBE, MpSMBIE NApAICIbHBIE W MEPHNEHAMKYJSPHBIE K IUIOCKOCTH, IPU3HAK
MEPHIEHAUKYIIIPHOCTA MPSAMOM M IUIOCKOCTH, TE€OpeMa O MpsAMOW HNEepPHEHANKYJIIPHON
IJIOCKOCTHU. YTIIBI B IIPOCTPAHCTBE: YTOJI MEXKy NPSIMOM U IJIOCKOCTBIO, JBYIPAaHHBIN yrodl,
JIMHEHHBINA yroJl IBYTpaHHOro yria. IlepneHauKkyisp M HaKJIOHHBIE: PACCTOSIHUE OT TOYKH
70 IUIOCKOCTH, PACCTOSHUE OT MPSIMOM JI0 IUIOCKOCTH, MPOEKLUs (UIypbl HA IIOCKOCTb.
IlepneHIUMKYIAPHOCT IUIOCKOCTEH: MPHU3HAK MEPHEHIUKYIAPHOCTH JBYX INIOCKOCTEH.
Teopema o Tpex nepneHauKyIApax

7.4

IlonsaTue MHOI'OrpaHHuKa, OCHOBHBIC OJOJIECMCHTHI MHOI'OI'PAHHHKA, BBIIIYKIBIC U
HCBBIITYKIIBIE MHOI'OI'paHHUKH, pa3BEpPTKa MHOI'OT'paHHHKA. HpI/I?)Ma: n-yrojibHas Ipusma,
I'paHu W OCHOBAHHA IIPHU3MBI, IIpsAMasd W HAKIOHHAsA IIPU3MBI, OoKkoBasg M TMOJHAs
IIOBCPXHOCThb IIPHU3MBI. Hapanneﬂennnez[, HpHMOYFOJ’IBHBIﬁ mapajiCjacenuica #Hu Cro
CBOMCTBA. HI/IpaMI/II[a: n-yroJjibHas nupaMuaa, rpaHd U OCHOBAaHUE IIHMPaMHIEBI, OOKOBasg H
II0JIHAA MOBEPXHOCTHh IMUPAaMU/bI, IIpaBUJIbHAA U YCCUCHHAA IIUpaMHUaa. OJIEeMEHTHI IIPU3MBbI
n IHUpaMU/bl. HpaBI/IJIBHBIe MHOT'OI'PaHHUKHU: IIOHATHC IIPABUJIBHOTO MHOI'OI'paHHHKA,
IpaBHJIbHAg IHpU3Ma W IIpaBUJIbHAs NHpaMHIad, IpaBUJIbHass TPEYroJIbHAA IMMUpaMuJa U
HpaBI/IHLHHﬁ TCTPA P, KY6 HpeI[CTaBJ'IeHI/Ie O IIPAaBWJIBHBIX MHOI'OI'pPaHHHKAX: OKTa’/p,
AOACKAd AP U UKOCAda Ceuenus IMPU3MbI U ITUPpaMH bl

7.5

CI/IMMeTpI/ISI B IMPOCTPAHCTBE: CUMMCETPUA OTHOCUTCIIbHO TOYKH, prlMOfI, IIJIOCKOCTH.
ONEeMEHTHI CUMMCTpPUU B MUpaMUAX, MapauICIICTINIICAAX, IIPAaBUJIbHBIX MHOTOT'PAHHHUKAX

7.6

Bbluncnenue >1€MEHTOB MHOTOTPAHHUKOB: pebpa, nuaroHanu, yriel. [lnomans
OOKOBOW TMOBEPXHOCTH U IOJHOM MOBEPXHOCTU MPSMOW MPU3MBI, IUIOLIA/b OCHOBAHUM,
TeopeMa 0 OOKOBOI MOBEPXHOCTH HpsAMOM mpu3Mebl. [Inomiane GOKOBOM MOBEPXHOCTH U
MOBEPXHOCTH TPABWIBHOW NHMpaMHUIbl, TEOpeMa O IUIOL[aJd YCEUEHHOW NHpaMMIbL.
[Tonsitue 06 06veme. OO6BEM NUpaMUIbI, IPU3MBI

7.7

HO,Z[O6HLIC TCJIa B IMIPOCTPAHCTBC. CooTHOIIECHHS MCKAY TUIOMIAAsIMN HOBCpXHOCTCﬁ,
o0beMaMH HO,Z[O6HLIX TCI
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[IpoBepsiemMblie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHUSI OCHOBHOM
oOpa3zoBaTenbHOM mporpammel (11 kiracce)

Kon [IpoBepsieMble IpeIMETHBIE PE3YIbTAaThl OCBOCHHSI OCHOBHOU
MIPOBEPSIEMOTO 00pa3zoBaTesIbHON MPOrpaMMBbl CPETHETO 00IIEer0 00pa30BaHUS
pe3ynbrarta
1 Yucna v BBIYMCICHUS
OnepupoBaTh MOHATHSAMHU: HATypaJbHOE, II€JI0€ YHCIO; HCI0JIb30BaTh
1.1 |mpu3HaKu JENMMOCTH LENbIX YHCEN, Pa3sIoKeHNE YKCIia Ha MMPOCThIe MHOXKUTENN JUIs
pelieHus 3a1a4y
1.2 OnepupoBaTh MOHATUEM: CTETIEHD C PALlMOHAIILHBIM ITOKa3aTeIeM
13 OnepupoBaTh NOHSTHUAMHU: JIoTapudM 4YHCIa, JECATUYHBbIE M HATypalbHbIE
' norapuMeI
2 VYpaBHEeHUS 1 HEPaBEHCTBA
[IpumensTs  cBoiicTBa cTemeHW Uid  NpeoOpa3oBaHUS  BBIPAKEHUH,
2.1 |omepupoBaTh MOHATUSAMHU: TIOKa3aTeIbHOE YpaBHEHME W HEPABEHCTBO; pelIaTh
OCHOBHBIE THIIbI TIOKA3aTEIbHBIX YPAaBHEHUI U HEPABEHCTB
BoimonHATe  mpeoOpa3oBaHUs  BBIPAKEHUN, COJEpXKAIIMX  JIOTapU(MBI;
2.2 |omepupoBaTh MOHATHSAMHU: JIOTApU(PMUUIECKOE YpaBHEHHWE M HEPaBEHCTBO; pellaTh
OCHOBHBIE THUIIbI JIOTAPU(PMHUUECKUX YPABHEHUM U HEPABEHCTB
2.3 Haxoauts perienus mpocTeHIIMX TPUTOHOMETPUYECKUX HEPABEHCTB
24 OnepupoBaTh MOHATUSMHU: CHUCTEMa JMHEHHBIX ypaBHEHUN U €€ pelIeHHuE;
' WCII0JIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUH Ui pellieHUs TPAKTUUECKUX 3a/1a4
o5 Haxomuth pemieHuss mpoCTEMIIUX CHUCTEM W COBOKYHMHOCTEH pallMOHaJIbHBIX
' ypaBHEHUI U HEPABEHCTB
MonenpoBaTh peanbHbIE CHUTyallUd Ha S3bIKE anreOpbl, COCTaBIIATH
2.6  |BBIpaXCHHMs], ypaBHEHHS, HEPABEHCTBA U CUCTEMBI M0 YCIOBUIO 33/1a4yM, HCCIEI0BATh
MOCTPOEHHBIE MOJIENIN C UCTOJIb30BAHUEM aliapara aareopbl
3 OyHKIMH U TpadUKH
OnepupoBaTb  MOHATHAMU:  NepHoAMYecKass  (YHKUUS, TMPOMEKYTKH
31 |MOHOTOHHOCTH (GYHKIIMH, TOYKH SKCTpeMyMa (PYHKIMH, HauboJIblilee 1 HauMeHbIlee
' 3Ha4eHUsl (PYHKIMH Ha IPOMEKYTKE; UCIOIb30BATh UX IS UCCIENOBAHUS (PYHKIIUH,
3aJJaHHOM rpaduxkom
OnepupoBaTh MOHATUSAMH: TpadUKU IOKA3aTENbHOM, JorapudMuueckoil u
3.2 | TpuroHoMeTpuyecKux (YHKIUI; M300pakaTb UX Ha KOOPAMHATHOM IUIOCKOCTH U

HCII0JIb30BATH I PCIICHUS ypaBHCHI/Iﬁ 1 HCPABCHCTB
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N300paxaTh Ha KOOPIMHATHOM ITUIOCKOCTH T'padUKH JTUHEWHBIX YpPaBHEHHNA U

3.3 9 o
WCTIOJIb30BATh UX JJIsl PEIICHUS] CUCTEMBI IMHEWHBIX YpaBHEHHHA
34 Ucnonw3oBate rpaduku GYHKOUA I HMCCIEIOBAaHUS IPOIECCOB U
' 3aBUCHUMOCTEHN U3 APYruX YyU4E€OHbIX TUCHUILUIMH
4 Hauana matemaTndeckoro aHaiausa
OnepupoBaTh MOHATHAMHU: HETpPEephIBHAS (DYHKIMSA, MPOU3BOIHAS (DYHKIUH;
4.1 |ucnonb30BaTh T€OMETPUUYECKUN U (U3NYECKUN CMBICT MPOU3BOAHOMN I pElleHUs
3a/a4
42 HaxomuTh mpou3BOIHBIE 3JIEMEHTAPHBIX (YHKIUH, BEIYUACIATH POW3BOTHBIC
' CYMMBI, IPOM3BEICHUS, YACTHOTO (DYHKIIMI
43 Hcnonps30BaTh MPOU3BOJHYIO JUTS UCCIIEAOBaHUS (DYHKIIMM HA MOHOTOHHOCTB
' 1 DKCTPEMYMBI, IPUMEHSTh PE3yJIbTaThl HCCIEOBAHUS K TIOCTPOCHUIO TPadUKOB
44 Hcnonps30BaTh TPOM3BOJHYIO [UIS HAXOXKICHUS HAWIIYYIIETO pEIIeHUs B
' MPUKIIAJTHBIX, B TOM YHCIIE COIMAThHO-DKOHOMUYECKHX, 3a1auaxX
45 OnepupoBaTh MOHATHUSMH: TEpPBOOOpa3Has ¥  WHTETpajl; IOHUMATh
' reoMeTpUUecKUid U GU3NYECKUI CMBICT UHTErpaja
16 Haxonuth nepBooOpasHble 31€MEHTAPHBIX (PYHKIUH, BBIYUCIISATH HHTETPAT 10
' dhopmyne Herotona - Jleitoauma
47 Pemare npuknanHele 3a7aud, B TOM YHUCIE COLMAIbHO-?KOHOMHUYECKOIO U
' (bu3n4ecKoro xapakrepa, CpeICTBaMH MaTeMaTUYECKOT0 aHaIu3a
5 Teopust BeposATHOCTEH U CTaTUCTUKA
51 CpaBHUBaTh  BEPOSATHOCTHM  3HAYEHUW  CIy4yalHOM  BEIWYMHBI  TIO
' pacrpeielIeHUI0 WU C IOMOIIBIO JUarpaMm
OnepupoBaTh HNOHATHEM MAaTEMaTHMYECKOI'O OXKMJAHUS, MPUBOAUTH MPUMEPHI
5.2 |TOro, KaKk IpUMEHsETCs MaTeMaTHUECKOE OXKUIaHUE CIy4ailHOM BETMUMHBI, HAXOAUTh
MaTeMaTH4YeCKOE 0XKUJaHKE TI0 JaHHOMY PacIpeesIeHUI0
5.3 Nmets nipencTaBieHne o 3aK0He OOJBIINX YHCET
5.4 WmeTsb npencTaBieHre 0 HOpMaJIbHOM pacIpeie/IeHUH
6 I'eomerpus
OmnepupoBaTh MOHATUAMU: IIIIMHAPHYECKas TOBEPXHOCTb, OOpa3ymollye
6.1 |IWIMHAPUYECKON MOBEPXHOCTH, LMIMHJIP, KOHUYECKas MOBEPXHOCTh, 00pazyromue
KOHUYECKOM MOBEPXHOCTH, KOHYC, cheprueckasi IOBEPXHOCTh
6.2 Pacnio3naBate Tena BpaiieHus (HMIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MOJTyYEHHUS TEJl BPaLCHHS

37



6.4

KiaccuduimpoBars B3aMMHOE pacrioioxeHue chepsl U IIIOCKOCTH

OHepI/IpOBaTB IIOHATUSAMMN: H.IﬁpOBOfI CETMCHT, OCHOBAHHUEC CCTMCHTA, BbBICOTA

6.5 |cermeHTa, mapoBOW CIOW, OCHOBAaHHE IIAPOBOTO CIJIOS, BHICOTA IIAPOBOTO CIIOS,
LIaPOBOU CEKTOP
6.6 Bbruncnare  00beMBI M IUIOMIAAM  MOBEPXHOCTEH  TeNl  BpalleHHs,
' r€OMETPUUYECKUX TEJI C IPUMEHEHHEM (popMyIT
6.7 OmnepupoBaTh MOHATUSAMHU: MHOTOT'PAaHHHK, BIIMCAHHBIN B Cepy U OTIMCAHHBIN
' okoJio cepsl, cepa, BMCaHHAST B MHOTOTPAHHUK WJIH TEJIO BPAIICHUS
6.8 BbIuncnsaTh COOTHOLIEHUS MEXAY IUIOIIAAIMU IOBEPXHOCTEH M oObemMamu
' MOJOOHBIX TEJ
6.9 N300paxkaTe u3ydyaemble QUIYpbl OT PYKM U C HPUMEHEHHEM HPOCTBIX
' YEepPTEIKHBIX HHCTPYMEHTOB
6.10 BbInosHATE (BBIHOCHBIE) TIIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
' ¢buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTh CEYEHUS TEJ BpaIlCHUS
W3Bnekarb, WHTEpNpeTUpOBaTH U NpeoOpa3oBbIBaTh HHPOPMAIUIO O
6.11 |mpOCTPaHCTBEHHBIX TEOMETPUYECKHX (UTYpax, MPEACTaBICHHYIO Ha 4YepTexax H
PHUCYHKaX
[IpumMeHnsaTh reoMeTpudeckue GakThl A1 PELICHNs CTEPEOMETPUUECKUX 3a/ad,
6.12 |mpeamnoJaraoluX HECKOJIBKO I1aroB PEIIEHUs, €CIM YCIOBUS IPUMEHEHMs 3a/1aHbl B
SBHOU (hopme
6.13 OnepupoBaTh MOHIATHEM: BEKTOP B IIPOCTPAHCTBE
6.14 BbINONHATE  AEHCTBUS  CIOXKEHHMS BEKTOPOB, BBIUUTAHHUSA BEKTOPOB U
' YMHOKEHUS BEKTOpa Ha YUCII0, OOBSCHSITh, KAKUMH CBOMCTBAMHU OHU 00J1a1at0T
6.15 [IpuMeHsATh NpaBuIIO NMapasuiesenuIesia Npyu CI0KEHUN BEKTOPOB
OmnepupoBaTh MOHATUAMU: JAEKAPTOBBl KOOPAMHATHI B MPOCTPAHCTBE, BEKTOD,
6.1 |MOZYTb BEKTOpA, PABCHCTBO BEKTOPOB, KOOD/MHATBI BEKTOPA, YrON MEKY
' BEKTOPaMH, CKaJIPHOE MPOU3BEJICHHE BEKTOPOB, KOJUIMHEAPHbIE U KOMIUIAHAPHBIE
BEKTOPBI
HaxonuTh cyMMy BEKTOPOB M IPOU3BEAECHUE BEKTOPA HA YHUCIO, YTOJ MEXAY
6.17 |BekTOpamHu, CKaJspHOE TNPOM3BEIEHHE, pacKiIaJblBaThb BEKTOp 1O JBYM
HEKOJIJTMHEApHBIM BEKTOpaM
6.18 3ajaBaTh IUIOCKOCTh YPaBHEHUEM B JIEKapTOBON CHCTEME KOOPMHAT
6.19 Pemate mpocreiimne reoMeTpudecKHe 3aJaud Ha INPUMEHEHHE BEKTOPHO-
) KOOpPJIMHATHOI'O METOJ1a
6.20 Pemate 3amaum  Ha JI0Ka3aTelbCTBO MAaTeMaTMYeCKMX OTHOLICHWHA U
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HaxXOXKXJACHUC TI'COMCTPHUYCCKUX BCIIMYHUH I10 06pasuaM WK aJilrOpuT™MaM, MNPUMCHAA
HU3BCCTHBIC MCTOAbI TP PCIICHHUU CTAHAAPTHBIX MATCMAaTUUCCKUX 3a1aY

[IpuMeHATs,  mpocTEHIIME  NPOrPaMMHBIE  CPEACTBA U DIEKTPOHHO-

6.21
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUYECKHX 3a]1a4
6.22 [IpuBoauTE INpUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEM B IPUPOLE H
' JKU3HH, PACIIO3HABATh IPOSIBJIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpuMeHATH NOTY4YEHHBIE 3HAHWUS HA IPAKTUKE: AHAJIU3UPOBATh DPEAJIbHbBIC
CUTyallUM W TPHUMEHATh HW3Y4YCHHBIE IIOHATUS B IIPOLIECCE IIOMCKA pELICHUs
6.3 |MaTeMATHYECKH c(OopMyIUPOBAHHOIN MPOOIIEMBI, MOAETUPOBATh PEANIbHBIE CUTYAllUH

Ha S$3BIKE T'€OMETPHUH, MCCIEIO0BATh IIOCTPOEHHBIE MOJEIN C HCIOJIb30BAHUEM
reOMETPUYECKUX MOHATHUI W TeopeM, ammapara ainreOpbl, pemarbh MpaKTHYecKue
3a/1a4¥, CBSA3aHHBIE C HAXO0KICHUEM I'€OMETPUYECKUX BEJINYUH

[IpoBepsiembie 371eMeHTHI cogep:kaHus (11 kaacc)

Kon [IpoBepsieMbIii 37IEMEHT COJEPKAHUS
1 Umucna u BIYUCIIECHUS
1.1 Harypanbnbie u nensie yncina. [IpusHaku 1e1MMOCTH 1eNbIX YHCes
1.2 CreneHb ¢ paliMoHaIbHBIM MOKa3areseM. CBOMCTBA CTEIICHU
1.3 Jlorapudwm uncna. JlecaTuuHble ¥ HaTypaJbHBIC JOTapUPMBbI
2 YpaBHEeHHS 1 HEpaBEHCTBA
2.1 [IpeoOpazoBaHue BBIpAKEHUN, COIEPIKAIINX JTOTAPHPMBbI
2.2 [IpeoOpaszoBanue BhIpaKEHUH, COAEPIKALIUX CTEIICHH C PAIlMOHAIBHBIM IMOKa3aTeleM
2.3 [Ipumepbl TPUTOHOMETPUYECKHX HEPABEHCTB
24 [TokaszarenbHbIe ypaBHEHUS! U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHs U HEPAaBEHCTBA
26 CI/ICTeMVLI JTUHEHHBIX vypaBHeHHP'I. Pemennie mnpukiIamHBIX 3a7ad C  MOMOIIBIO
CUCTEMBbI JIMHEHHBIX YPaBHEHHMA
2.7 CucTeMbl 1 COBOKYITHOCTH PaIlMOHATIBHBIX YPABHEHUN U HEPABEHCTB
2.8 [IpumeHeHne ypaBHEHHI, CUCTEM U HEPaBEHCTB K PEIICHUIO MAaTeMAaTHUYECKUX 3a7a4
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U 3aJ1a4 U3 pa3iIMyHbIX 00JacTell HAayKU U PeabHOM KU3HU

3 OyHKIMH U TpapuKH
Oynakmus. [lepuoanyeckue ¢yHkiun. [IpoMexyTku MOHOTOHHOCTH (DYHKIIHH.
3.1 MaxkcuMyMBbl 1 MUHUMYMBI (QyHKIMU. Hanbonpiiee u HanMeHblee 3HaueHne (pyHKIMHA Ha
IIPOMEXKYTKE
3.2 Tpuronomerpudeckne GyHKINHU, UX CBOHCTBA U rpaduKu
3.3 [TokazarenbHas u norapudmuueckas GyHKIUHU, UX CBOMCTBA U rpaduKu
3.4 Wcnonb3oBanue rpadukoB QpyHKIUI 1715 pelIeHUs] ypaBHEHUN U TMHEWHBIX CUCTEM
Ucnonw3oBanne rpadukoB  (QyHKIMA I MCCIENOBAHMS  MPOIECCOB |
3.5 3aBUCHUMOCTEH, KOTOPbIE BOSHUKAIOT IIPU PEIICHNUH 33/1a4 U3 JAPYTHX y4eOHBIX MPEIMETOB U
peanbHOM KU3HU
4 Hauana maTtemaTnyeckoro aHanusa
4.1 HenpepriBHble pyHKIIMN. MeToa HHTEPBAJIOB /7Sl pELIeHHs] HEPaBEHCTB
4.2 [IpousBonnas ¢pynkuuu. ['eomerpuueckuii 1 GU3NIECKUI CMBICI TPOU3BOIHOM
43 [IpousBomHbIe 3yeMEHTapHBIX (GyHKIUNA. DOpPMyIbl HAXOXKIACHHS IPOU3BOIHOM
' CYMMBI, IPOU3BEICHUS U YaCTHOTO (DYHKITUMA
44 [IpuMeHeHre MPOM3BOTHON K UCCIAEAOBaHWIO (YHKIMH HAa MOHOTOHHOCTh H
' sKcTpeMyMbl. HaxoxaeHne HanOoJIbIIero 1 HAMMEHbBILIET0 3HaUeHUs (YHKLIUU Ha OTPE3Ke
45 [IpuMeHeHre TpOoU3BOIHOM JUIsl HAXOKICHUS HAWIYYLIETro PEeLICHUs B MPUKIAJHBIX
' 3ajauax, AJs ONpelelIeHUs] CKOPOCTH IIpoliecca, 3aJaHHOTo (GopMyIoi UK rpadukom
4.6 [TepBooOpa3nas. Tabnuia nepBooOpa3HBIX
47 WuTerpan, ero reomerpuyeckuii U gpusnueckuil cmpici. Beluncienue nnTerpaia mno
' ¢dbopmyne Hrrorona - JleitOnuna
5 Teopust BeposATHOCTEH U CTaTUCTUKA
YucnoBble XapaKTEPUCTUKU CIIydallHBIX BEIMYMH: MaTeMaTHUYECKOE OXKHUJaHUe,
JMCIIepcuss W CTaHJApTHOE OTKIOHeHHe. IIpumepbl NpuUMeHEHHs MaTeMaTH4ecKoro
51 O’KHJaHMs, B TOM YHCJIE B 3aJa4ax U3 MOBCEJHEBHOM XU3HU. MareMaTndeckoe 0)KMIaHue
' OvHapHON ciydailHOM BenMUYMHBL. MaTeMaTHuecKoe OXXKHUJaHWE CYMMBI CIy4alHbIX
BeIMYMH. MaremaTuyeckoe OXHMJaHHe M JUCIEepPCUsi T€OMETPUUYECKOro M OMHOMHAIBLHOTO
pacrpeneneHun
50 3akoH OOJIBIIMX YHMCET U €ro pojb B Hayke, MpHupoje U oOmiectBe. BoiOopouHblii
' METO/1 UCCIIEJOBaHUN
53 [Ipumepbl  HeNpepbIBHBIX — CilydalHBIX BenuuuH. lloHATHE O MIOTHOCTH

pacnpeaciiCHu. 32[,[[3‘{1/[, MNpUBOAAIIUC K HOPMAJIBHOMY pPACHIPCICICHULO. Ilonstue o
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HOPMaJIbHOM pacipeielieHuu

I'eomerpus

6.1

Hunuaapuyeckas MOBEPXHOCTb, 00pa3yrONINe LWIMHIPUUECKON MMOBEPXHOCTH, OCh
LWIMHAPUYECKOW TMoBepxXHOCTU. LlwimHAap: ocHOBaHMs M OOKOBasi IMOBEPXHOCTb,
o0pasyromas 1 ock, IO s OOKOBOM ¥ MOJIHON MTOBEPXHOCTH

6.2

Konnueckas moBepxHOCTh, 00pa3yromne KOHMYECKON MOBEPXHOCTH, OCh U BEPIIMHA
KOHU4YecKol moBepxHocTH. KoHyc: ocHOBaHUE M BepllinHa, 00pasyromas 1 och, IJIOMIA1b
OOKOBOM U MOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroliie U BbICOTa, OCHOBAHUS U
OOKOBasl MOBEPXHOCTh

6.3

Coepa u map: neHrp, paanyc, IuaMeTp, IUIOMaab NOBEPXHOCTU cdepbl. BzanmHoe
pacnoJiokeHue cepbl U MI0CKOCTH, KacaTeabHas INIOCKOCTh K cepe, TIomaas chepbl

6.4

N300paxkenue Ten BpalleHus Ha MIOCKOCTU. Pa3BepTka HMIMHApPa U KOHyca

6.5

KomOunammu Ttenm BpamieHus W MHOTOTPAaHHUKOB. MHOTOTPAaHHHK, OTMCAHHBIN
okoJo chepsl, cepa, BiMcaHHAsT B MHOTOTPAHHHK, WJIA TEJIO BPAIICHHUS

6.6

[Tonsatue 06 oO6beme. OCHOBHBIE CBOWCTBAa 00BEMOB Teil. Teopema 00 oOBeme
MPSIMOYTOJIBHOTO TapaJlIeNIeTHITe Ia U CiIeAcTBHA u3 Hee. O0beM mmmHapa, Konyca. O0beM
mapa ¥ rmiomanb cdepol

6.7

[Tono6nbIe Tena B mpocTpancTBe. COOTHOMICHUSI MEXTY TIIOMIAIIMH TTIOBEPXHOCTEH,
o0BpeMaMu ITOJOOHBIX TENT

6.8

Ceuenust nmwiaMHApa (MapajuieIbHO M MEPIEHIUKYISIPHO OCH), CEYEHHUS KOHyca
(mapanenbHOE OCHOBAHUIO U MPOXOsIlee Yepe3 BEPIIUHY), CEUCHHUs 11apa

6.9

Bextop Ha miockoctu u B mpoctpaHcTBe. CroXeHHe W BbIYUTAHHE BEKTOPOB.
YMHOXKEHHE BeKTOpa Ha 4ucio. Pas3nokeHue BeKkTopa IO TpeM HEKOMILIaHApHBIM
Bektopam. [lIpaBuno mnapamnenenunena. Pemenue 3amay, CBSI3aHHBIX C MPUMEHEHHUEM
MpaBuI ACUCTBUI C BEKTOpaMH

6.10

HpﬂMOYFOJ’ILHa}I CUCTCMa KOOpJAWHAT B IIPOCTPAHCTBC. KOOpI[I/IHaTbI BCKTOpaA.
HpOCTGﬁHIHG 3a/ladd B KOOpJAMWHATax. Yron MCKAY BCKTOpaAMHU. CKaJ'IprHOC IIPOU3BCACHUC
BCKTOPOB. Brruucnenue YIUIOB MCKAY MPSAMBIMU U TIJNIOCKOCTSAMU. KOOpI[I/IHaTHO 'BGKTOPHBII‘/'I
MCTOI ITPH PCIHICHHUU I'COMCTPUUCCKUX 3a/ a4
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2.1.5.2. IIpoBepsiemblie Ha EI'J nmo MaTemaTHKe Tpe6GOBaHMUA K pe3yJbTaTaM
OCBOEHMS OCHOBHOM 06pa3oBaTe/IbHOU MIPOrpaMMbI CpeHEro oouero
oo6pa3oBaHuA U [lepedyeHb 3J1IeMeHTOB coAeprKaHus, NpoBepsieMbix Ha ET'J no
MaTeMaTHUKe

Jis mpoBeneHHs €QMHOTO TOCYJapCTBEHHOIO SK3aMeHa 1o MmaremaTtuke (mainee - EI'D mo
MaTeMaTHKEe) HCIOJIb3YyeTCcd INepedeHb (KoaupHuKaTop) MpoBepseMbIX TpeOOoBaHUII K pe3yibTaTam
OCBOEHMSI OCHOBHOM 00pa30BaTeNbHOI MIPOrpaMMbl CPEIHEro OO0IIero oOpa3oBaHUS M DIEMEHTOB
conepxkanus. [Ipu nmposenenun EI'D mo maremarnke 0a30BOro ypoBHSA M3 nepedHs (Koaupukaropa)
BBIOMPAIOTCS MO3UIIMH, COOTBETCTBYIOIIME (hefepanbHOil pabouell mporpamme 1Mo MareMaTHke (6a30BbIi
YpOBEHB)

[IpoBepsiembie Ha EI'D mo maTemaTtnke TpeboBaHuUs
K pe3yJibTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTEIbHOM MpOrpaMMbl
cpenHero oOmiero oopasoBaHus

Kon [IpoBepsiemble TpeOOBaHUs K IPEIMETHBIM pe3yIbTaTaM OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeIbHON MPOTrpaMMBbI CPETHET0 00IIEeTr0 00pa30BaHMsI
TpeOoBaHUs
1 Bnagenue metomamu J0Ka3aTeNbCTB, alTOPUTMaMU PEIICHUS 3a7ad; YMEHHE

dbopMynupoBaTh U ONEPUPOBATH TMOHATUSMU: OIpEIENICHUE, aKCHOMa, TeopeMa,
CIIEICTBUE, CBOWCTBO, MPHU3HAK, IOKA3aTEIbCTBO, PAaBHOCUJIIbHBbIE (DOPMYIHUPOBKH;
NPUMEHATh UX; YyMeHue GopMyaupoBatb 0OpaTHOE U MPOTUBOIOJIOKHOE
yTIBEpXACHUE, NPUBOIUTH MPUMEPHl M KOHTPIPUMEPHI, MCIOIb30BATh METO]
MaTeMaTU4eCKOW MHAYKIUU; IPOBOJIUTH JOKa3aTelbHbIE PACCyXACHUS MPU PEIICHUN
3a/1a4, OI[CHUBATh JIOTUYECKYIO MPaBUJIBHOCTh PACCYXkJACHUI; YMEHHE OIEpUPOBATH
MOHATHSAMH: MHOXECTBO, IOJIMHOKECTBO, OINEpallMd HaJ MHOKECTBAMHU; YMEHHE
HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar Uil ONHMCAHUA PeaTbHBIX
MPOLIECCOB W SIBJICHUW U TPU pPEHICHUH 3a7ad, B TOM YHUCJIE U3 JIPYTUX Y4eOHBIX
MpPeIMETOB; YMEHHE ONEPUPOBATH MOHATHAMU: Tpad, CBI3HBIA rpad, AepeBO, MUK,
rpad Ha MIOCKOCTH; YMEHHE 33/1aBaTh U ONMUCHIBATh rpadpl pa3TuYHBIMU CIIOCO0aMU;
MCIO0JIb30BaTh Ipadbl PU pEHICHUH 3a/1a4

2 YMeHue omnepupoBaTh MNOHATHSAMH: HAaTypajdbHOE YHCIO, LEN0E YHCIIO,
CTENEHb C IEJIBIM [IOKa3aTeleM, KOPEHb HaTypaJbHOM CTENEHH, CTENEHb C
panMoHaIbHBIM MOKa3aTeJeM, CTENeHb C JEHCTBUTENbHBIM IOKa3aTeleM, Jorapudm
4HClla, CUHYC, KOCHHYC M TaHTE€HC IPOM3BOJBHOTO 4YHCJIA, OCTATOK IO MOJYJIO,
palMOHAIbHOE YHCIIO, MPPALMOHAIBHOE YHUCIIO, MHOJKECTBA HATYpaJbHBIX, LEJNBIX,
palMOHANbHBIX, JECWCTBUTENBHBIX YMCEN, YMEHHE MCIOJIb30BaTh  MPU3HAKU
JETUMOCTH, HauMEHbUIMH OOmMHA JenuTedb M HauMeHbllee oOllee KpaTHoe,
anroput™ EBKIHMIa pu pelleHny 3aj1ay; 3HaKOMCTBO C Pa3IMYHBIMH MO3UITUOHHBIMU
CUCTEMAMM  CUMCIICHHS; YMEHHE  BBINOJHATH  BBIUMCICHHE  3HAUEHUH U
npeoOpa3oBaHUs BBIPAKEHUH €O CTENEHsSMH M Jorapupmamu, mnpeoOpa3oBaHUsS
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IpOOHO-PallMOHANIBHBIX ~ BBIPAXEHWH;  yYMEHHE  ONEpUpPOBAaTh  MOHATHSIMHU:
MOCIIEIOBATEIbHOCTD, apu(METHUECKasi MPOrPEccHs, Te€OMETPHUECKasl MPOrPEcCHs,
OeckoHeuyHO  yObIBarolIasi TIeOMETpUYEcKas TPOrpeccusi; YMEHHE 33a/1aBaTh
MOCIIEIOBATEILHOCTH, B TOM YHCIIE C TOMOIIBI0 PEKYPPEHTHBIX (hopMyl; ymMeHue
OTIEPHPOBATH TOHATHIMHU: KOMIUIEKCHOE YMCIIO, CONPSDKEHHBIE KOMIUIEKCHBIC YHCIIA,
MOJyJdb W apryMEHT KOMIUIEKCHOTO dYHWcia, (opMa 3almuch KOMIUICKCHBIX YHCEI
(reomeTpuyeckasi, TPUTOHOMETpPUYECKAas WU anredpanyeckas); yMETb INPOU3BOAUTH
apu(pMeTHIECKHe JEWCTBUS C KOMIUICKCHBIMH YHCIAMH;, MPUBOJUTH IPHUMEPHI
WCTIOJIb30BAHUS KOMIUIEKCHBIX YUCEIl; OTIEPUPOBATh MOHATUAME: MaTpuna 2 X 2 u 3 X
3, oTpeneNuTeNb MaTPHIIbI, FTEOMETPHIECKUI CMBICIT OMTPEICTUTENS

YMeHHne onepupoBaTh MOHATHAMH: palUOHAIbHBIC, HpPpPALUOHAIBHBIE,
MOKa3aTesabHble, CTETIEHHBIE, JorapupMuyecKkue, TPUrOHOMETPUUECKHE YPAaBHEHUS U
HEpPAaBEHCTBA, WX CHUCTEMbl; YMEHHE OIEPUPOBATH MOHATHUAMM: TOXKAECTBO,
TOKJIECTBEHHOE IMpeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMAa YPaBHEHHUH U
HEPABEHCTB, PAaBHOCWJIBHOCTh YPAaBHEHUM, HEPABEHCTB M CHUCTEM; YMEHHE DPEIIATh
YPAaBHEHUsI, HEPABEHCTBA M CUCTEMBbI C IMOMONIBIO PA3IMYHBIX IPUEMOB; pelIaTh
YPAaBHEHUs, HEPABEHCTBA W CHCTEMbl C IIapaMETpPOM; IPHUMEHSTh YpPaBHEHMS,
HEpPABEHCTBA, MX CHCTEMbl JUIS PEIICHHWs MaTeMaTH4YeCKUX 3a7ad M 3aJad U3
Pa3IMYHbIX 00J1aCTe HayKH U pealbHOM JKU3HU

YMeHne omepupoBaTh HOHATHUSMH:  (PYHKIHS, YETHOCTh  (DyHKIHWH,
MEPUONIHOCTh (PYHKIMH, OTPAaHHYECHHOCTh (YHKIIMH, MOHOTOHHOCTH (DYHKIIHH,
KCTpeMyM (QYHKIIMH, HAWOOJbIIIee ¢ HaUMEHbIIee 3HaueHUs GQYHKIUA Ha
MPOMEXYTKE, HEeNpepbiBHAs (YHKIUSA, aCUMITOTHI rpaduka (QyHKIUH, TEpBas |
BTOpasi MpOW3BOAHAS  (YHKIUH, TEOMETPHUCCKHA ¥  (U3UYECKUH  CMBICIH
MPOU3BOIHOM, TMEpBOOOpa3Hasi, OINpENeIICHHBI WHTErpajl, YMEHHE HaXOJUTh
aCHUMIITOTHI Tpaduka (QYHKIUH, yMEHHE BBIYHCISATH IPOHM3BOJHBIE CYMMBI,
MPOU3BEJCHUS, YAaCTHOTO W KOMIIO3UIMH (YHKIUH, HAXOJUTh YpaBHEHHE
KacaTeIbHOW K TpaduKy (YHKIWHU; YMEHUE HAXOJIUTh MPOU3BOIHBIC AIIEMEHTAPHBIX
GyHKIMH; yYMEHHE WCIOJIb30BaTh IPOU3BOJAHYIO U WCCIeNOBaHMs (HYHKIUH,
HAXOJUTh HaWOOJIBIIE W HAaWMCHBIIME 3Ha4YeHUS (YHKIMW; CTPOUTH rpaduku
MHOTOYICHOB C HCIOJIb30BAaHHEM alliapara MaTeMaTHYeCKOTO aHaInu3a; MPUMEHSThH
MIPOU3BOJIHYIO ISl HAXOXKACHUS HAMJIYYIIETO PEIICHHs] B IPUKIIAJHBIX, B TOM YHCIIC
COLMAIBHO-PKOHOMHUYECKUX M (PU3MUECKUX 3a/1a4ax; HAXOJUTh IUIOMAJAA H OObEMBI
buryp ¢ TOMONIIbIO HWHTErpaia; MPUBOJUTH TMPUMEPHl  MaTEMaTUYCCKOTO
MOJICIIMPOBAHUS C IOMOIIBIO AU epeHIInaIbHBIX YpaBHEHUI

YMmenue omnepupoBath MOHATHAMH: Tpaduk (QyHKUMU, oOpaTHas (GyHKIHS,
KOMINO3ULIUS (QYHKIMH, TUHEHHAs QYHKIMS, KBaJpaTH4Has (QYHKIMS, palliOHaIbHAs
¢byHKLuMs, cTeneHHas (QYHKIUS, TpPUTOHOMETpUYecKue (GYHKUUH, OOpaTHbIE
TPUTOHOMETpUYECKHe (YHKIMHU, TOKa3aTeiabHas U Jorapudmuyeckas (yHKLIUU;
YMEHHUE CTPOUTh TpapuKH H3YYEHHBIX (QYHKUHUH, BBIMNOIHATH MpeoOpa3oBaHUs
rpa¢pukoB (GYHKUMH, HCIONB30BaTh TpaduKU Ui H3YY4EHHUs TPOLECCOB MU
3aBHCUMOCTEH, MpU pEeIICeHUH 3aJad M3 JPYrux ydeOHBIX NMpEeAMETOB M 3ajad W3
peambHOW >KM3HHU; BbIpaXaTh (opMydaMH 3aBUCUMOCTH MEXIY BEIMYHMHAMU;
UCIOJIb30BaTh CBOMCTBA U rpaduku GyHKUUH IS pelieHus] ypaBHEHUH, HEPaBEHCTB
U 3aJad C MapaMmeTpaMiy; HM300pakaTb Ha KOOPAMHATHOH IUIOCKOCTH MHOXECTBa
peleHui ypaBHEeHUH, HEPABEHCTB U UX CUCTEM
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YMeHue pemarb TEKCTOBBIE 3a/Jadd pa3HbIX TUIOB (B TOM 4YHCIE Ha
MPOLEHTHI, JOJU M YacTH, Ha JBWKEHHUE, paboTy, CTOMMOCTb TOBapOB U YCIYT,
HAJIOTH, 3a/aud W3 OOJIACTH YIpPaBICHHS JIUYHBIMH U CEMEHHBIMH (UHAHCAMU);
COCTaBJIATh BBIPAXKECHUS, YPAaBHEHUS, HEPABCHCTBA U MX CHCTEMBI II0 YCJIOBUIO
3a/lauM, MHCCJIENOBaTh IIOJyYEHHOE pElIeHHEe U OLICHUBAaTh IIPaBJIONOJO00HOCTh
pe3ylbTaTOB; YMEHHE MOJEIMPOBATH PEAIbHBbIE CUTYAallMM Ha SA3bIKE MAaTEMaTUKH;
COCTaBJIATh BBIPAKECHUS, YPAaBHEHUS, HEPABEHCTBA M HX CHUCTEMBI II0 YCJIOBHIO
3a/lauM, UCCIEA0BaTh MOCTPOCHHBIE MOJIEIM C MCIIOJIb30BAHMEM arrapaTa anreopsl,
MHTEPIPETUPOBATH ITOJTYYEHHBIN pe3ybTaT

YMeHue omnepupoBaTh TMOHATUSMHU: cpeAHee apu(pMeTHUYecKoe, MeauaHa,
HauOoJblllee M HAaUMEHbLIEe 3HAYEHUs, pa3sMax, JUCHEepCHs, CTaHIapTHOE
OTKJIOHEHHE  4YHUCIOBOro  HaOopa; yMEHUE U3BJIEKaTb, HMHTEPIPETUPOBATH
nHpOpMaIIMIO, TIPEACTABICHHYI0O B TalOiuIax, Ha JauarpaMmmax, rpadukax,
OTpaXKarollyl0 CBOWCTBAa pealbHBIX IPOLECCOB U  SBIECHUN; MPEACTaBIATh
nH(pOpMalMI0O C TIOMOINBIO TaONWIl M JUarpamMm; HCCIENIOBaTh CTATUCTHYECKHE
JaHHbIE, B TOM 4HCJIE C NPUMEHEHUEM TIpapHUuecKuX METOJOB U 3JIEKTPOHHBIX
CPEeNCTB; rpadUyecKu UCCIeI0BaTh COBMECTHBIE HAOMIOAEHHS € MOMOIIBIO TUarpaMm
paccenBaHMs U JINHEWHON perpeccun

YMeHue onepupoBaTh NOHITHSIMU: CIy4ailHBIA ONBIT U CIy4ailHOE COObITHE,
BEPOSITHOCTh ~ CIIy4allHOTO  COOBITHSA; yMEHHE BBIYHMCIATH  BEPOSITHOCTH  C
WCIOJIb30BaHUEM TpaUUYecKUX METOJOB; MPHUMEHITh (DOPMYNIBI CIOXKEHUS WU
YMHOXXCHHUSI BEPOSITHOCTEH, (OpMylly IMOJHON BeposTHOCTH, Gopmyny beprymmu,
KOMOMHATOpHBIE (DAKTBI U (POPMYIIBI; OIICHUBATH BEPOSTHOCTH PEATBHBIX COOBITHIA,
YMEHHE OINEepUpOBaTh MOHATHSMM: CiIydalilHas  BeJIMYMHA, pacIlpeieeHue
BEPOSITHOCTEH, MaTeMaTHYecKoe OXKUAaHWe, TUCIEPCUs U CTaHAAPTHOE OTKIOHEHUE
CllydailHOM BEJTMYMHBI, (YHKUHUU pacHpelesieHus M IUIOTHOCTH PaBHOMEPHOTO,
MOKa3aTeJIbHOI0 U HOPMAJIbHOTO paclpeiesieHuil; yMEeHUEe HCII0Jb30BaTh CBOWMCTBA
W3YYECHHBIX paclpeieNeHuil JUIsl pelleHus 3aJla4; 3HAKOMCTBO C MOHSTHSIMH: 3aKOH
OOJIBIINX YHCET, METO/Ibl BBIOOPOYHBIX UCCIIEI0OBAHUI; YMEHUE PUBOAUTH PUMEPHI
MPOSIBJICHUSI 3aKOHA OOJIBIIUX YHUCEN B IPHUPOJIHBIX U OOLIECCTBEHHBIX SBICHUSIX;
YMEHHE ONEpHUpPOBaTh MOHATHSIMHU: COYETaHHE, MEePEeCcTaHOBKA, YHCIO COYETaHUH,
YHCIIO MEePECTaHOBOK; OMHOM HbIOTOHA; yMEHHE MPUMEHATh KOMOMHATOPHBIE (PAKTHI
U pacCyKICHHsI ISl PEIIeHUs 3a/ay; OLEHUBATh BEPOSITHOCTH PEANbHBIX COOBITUH;
COCTaBIISATh BEPOATHOCTHYIO MOJIEb U UHTEPIPETUPOBATH MOTYYCHHBIN pe3ylbTar

YMeHue onepupoBaTh NOHATUAMU: TOUKA, IPsIMast, INIOCKOCTh, IPOCTPAHCTBO,
OTPE30K, JIy4, BEJIMUMHA yIJIa, IUIOCKUN yroJj, ABYTPaHHbII Yo, TpeXrpaHHbIi yro,
CKpPELIMBAIOIIUECS TpPsMbIE, MapauIeIbHOCTh U MEPNEeHAMKYISIPHOCTh MPSAMBIX MU
IUIOCKOCTEN, Yrojl MEXAY NPSIMBIMH, YroJl MEXAY HPSIMON U IJIOCKOCTBIO, YroOJl
MEXAY IUIOCKOCTSIMM, PACCTOSIHUE OT TOYKH [JO IUIOCKOCTH, PACCTOSTHUE MEXKIY
MPSIMBIMH, PACCTOSTHUE MEXAY IUIOCKOCTSIMH; YMEHHUE MCIIOJIb30BaTh IPU PELICHUU
3aa4 M3y4yeHHble (AKThl U TEOpeMbl MJIAHUMETPUHU; YMEHHE OLICHHWBATh pa3Mephl
O00BEKTOB OKpYXKAIOIIEro MHpa; CTPOUTh MaTeMaTHYeCKHe MOJEIH C MOMOIIBIO
F€OMETPUYECKUX TOHATUN WU BEJIMYMH, PEIIATh CBS3aHHBIE C HUMM IPAKTHYECKHE
3aauu

10

YMeHue omnepupoBaTh MOHATUAMU: IUIOLIAAb (QUIYpBl, 00BEM (UIYpHI,
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MHOTOTPAaHHUK, IPaBWIbHBII MHOTOTpaHHHMK, CEUYEHHWE MHOIOTPaHHMKA, KyO,
napaiesienunel, Ipu3Ma, nupamuaa, GUrypa u MmoBEPXHOCTh BPAIICHUS, [UIHHID,
KOHYC, Iap, cdepa, miomans chepbl, IIOMaab MOBEPXHOCTH MUPAMUIBI, TPU3MBL,
KOHYCa, LWIMHJApA, 00beM Ky0a, IpsSMOYrOJIbHOTO MapajulelelNuIena, MUpaMHUIbL,
MpPU3MBl, LWIMHJpPA, KOHYyca, IIapa, pa3BepTKa IOBEPXHOCTH, CEUYEHUsS KOHYyca U
LWIMHApA, [apajjielbHble OCH WJIM OCHOBAHUIO, CEYEHUE 1Iapa, IUIOCKOCTb,
Kacaromasicsi cepbl, HWIMHIPA, KOHYCa; YMEHHE CTPOUTHh CEYCHHE MHOTOTPAaHHHKA,
n300pakaTh MHOTOTPAaHHHUKH, (DUTYPBI M IOBEPXHOCTH BPAIICHUS, UX CEYCHUS, B TOM
Yylyclie C TIOMOINbIO AJIEKTPOHHBIX CPEIACTB; YMEHHE IPUMEHSTHh CBOWMCTBa
reOMETPUUECKUX (PUTYp, CaMOCTOATEIBHO (GOPMYIUPOBATH OINPENEICHUS N3Y4aeMbIX
¢uryp, BBIABUTaTh TUIIOTE3bl O CBOMCTBAX M INpPHU3HAKAX TreoMeTpuyecKux Guryp,
000CHOBBIBATh WJIM ONPOBEPraTh UX; YMEHHUE MPOBOJAUTH KiacCU(UKALNUIO QUTyp MO
Pa3IMYHbIM MPU3HAKAM, BBITIOJHATH HEOOXOAUMBIE TOTIOJHUTENbHBIE TOCTPOCHUS

11 YMeHne  onepupoBaTh ~ NOHATUSIMH:  JBIDKEHHE B INPOCTPAHCTBE,
napajieIbHBIA TIEPEHOC, CHMMETpPHUsl Ha IJIOCKOCTH M B IPOCTPAHCTBE, TOBOPOT,
npeoOpa3oBaHue MOJ00MS, MONOOHBIE (UTYPBI; YMEHUE pacro3HaBaTh paBHbIE U
nmoio0HBIe (GUTYPHI, B TOM YHCIIE B IPUPOJIE, HCKYCCTBE, apXUTEKTYPE; UCIOIH30BaTh
T€OMETPUYECKHUE OTHOIIEHWS] TPU pPENICHWH 3aJad; HaXOIWTh T'e€OMETPUYECKHE
BEJIMYMHBI (JUIMHA, YToJl, IJIOLadb, 00bEM) IPU PEIIeHUH 3a7a4d U3 IpYTuX yueOHBIX
MPEIMETOB M U3 pEaTbHON JKU3HU; YMEHHE BBIUYMCIATH T€OMETPUUYECCKHE BEIMIHHEI
(muHa, yroJ, IJIomanas, 00beM, IJIONIA[h IMOBEPXHOCTH), HCIOJB3YS H3y4EeHHBIE
(GbopMylibl 1 METOJBI, B TOM YHCJE: IJIOUIaJb MOBEPXHOCTU MUPAMUJIBI, MPU3MBI,
KOHyCca, UWIWHApa, Iuomanas  chepel; 00beM  Kyba,  MPSAMOYTrOJIBHOTO
napajuiesienuneaa, MupamMuabl, PU3MbI, IWIKHAPA, KOHYCA, [Iapa; yMEHHE HaXOIUTh
OTHOIIIEHHE 00BEMOB MOAOOHBIX (PHUTYp

12 YMeHue omnepupoBaTh MOHATUSIMU: TPSMOYTOJbHAs CHCTEMa KOOpPJMHAT,
BEKTOP, KOOPJIMHATHI TOUKHU, KOOPJAUHATHI BEKTOPa, CyMMa BEKTOPOB, NMPOU3BE/ICHUE
BEKTOpa Ha 4YHCIIO, PA3oKEHHE BEKTOpa Mo 0a3ucy, CKalIsipHOE IMPOU3BEACHUE,
BEKTOPHOE TMPOU3BEACHHUE, YroJl MEXIy BEKTOpaMHU; YMEHHE HCII0JIb30BaTh
BEKTOPHBIA M KOOPAMHATHBIA METOJ JIs PEUICHUs FeOMETPUUYECKUX 3ajad U 3ajad
JIPYrux y4eOHbIX IPEeIMETOB

13 YMenue BBIOUpPATh MOIXOISAIIMNA METOJ Ul PElIeHUs 3a7add; MOHUMaHUE
3HAYUMOCTH MAaTE€MaTUKUA B M3YyYCHHH MPUPOJHBIX M OOLIECTBEHHBIX MPOIIECCOB U
SIBJICHUW; YMEHHE pAacllO3HaBaTh IMPOSBICHUE 3aKOHOB MAaTEMaTUKU B HCKYCCTBE,
YMEHHE MPHUBOJAUTH MPUMEPhl MAaTEMATHUYECKUX OTKPBITUNA POCCUHCKON UM MHUPOBOM
MaTeMaTH4eCKON HayKu

IlepeyeHb 3/1IeMEHTOB COAepP:KaHUs, NpoBepsaeMbIX HA EI'J

o MaT€éMaTHuKe
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Kon

[IpoBepsieMblii 37EMEHT COEPKAHUS

1 Yucna v BBIYMCICHUS
11 Harypanbeuble u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE
1.2 Panmonaneapie uncna. OOBIKHOBEHHBIE W JICCATUYHBIC JPOOH, IPOIICHTHI,
0eCKOHEUHBIC IEPUOTUIECKUE IPOOH
1.3 ApudmeTruecknii KOpeHb HATYpaIbHOU cTeneHu. J{eHCcTBHs ¢ apuMeTHIECKUMHU
KOPHSIMH HATYPAITbHOU CTETICHH
1.4 Crenenp c 1enbiM TokazareneM. CTeneHb € palMOHAIBHBIM TOKa3aTeeM.
CBoiicTBa cTeneHu
15 CuHyC, KOCHMHYC W TaHTE€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
ApKTaHTEHC YMCIIOBOTO apryMEeHTa
1.6 Jlorapudm gucna. JlecaTHaHbIe U HATYpaTbHBIC JOTapU(HMBI
1.7 JeiictButenpHble uucna. ApudmMeTrndyeckue oOnepauuu ¢ JAeHCTBUTEIbHBIMU
guciaMu. [IpuOimkeHHbIe BBIYUCIICHUS, TPaBWIa OKPYIJICHUS, TMPUKHJIKA W OICHKA
pe3yabTaTa BEIYUCIECHUM
1.8 [IpeobpazoBaHue BeIpaKEHUN
1.9 KommnekcHeie yncna
2 VYpaBHEHHs 1 HEPABEHCTBA
2.1 enbie 1 1poOHO-paIIMOHATIbHBIC YPaBHEHHUS
2.2 HppanmonanbHble ypaBHEHUS
2.3 TpuronomeTpudeckue ypaBHEHUS
2.4 [TokazarenpHbie U orapudMUIecKre ypaBHEHUS
2.5 Lenbie 1 1poOHO-paIIMOHATILHBIE HEPABEHCTBA
2.6 HppanmonanbHple HEPaBEHCTBA
2.7 [TokazarenbHbIe U TorapudMUIECKIe HEPAaBEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 YpaBHEeHHsI, HEpAaBEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuiia cucTeMbl TMHEWHBIX ypaBHeHUH. OnpeaenuTens MaTPUIIbI
3 OyHKIMH U TpaduKu
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3.1

Oyuknwms, crnocoOsl 3amanust ¢pyakuun. ['paduk Qynkimu. B3ammao obOparHbie
¢ynkuuu. Yetnsie u HeuetHsle pynkuuu. [lepuogumueckue GpyHxumun

3.2 OObnacte ompeneneHuss U MHOXeCTBO 3HadeHud ¢(yHkumu. Hynmu ¢yHKumu.
[IpomexxyTkH 3HAKOTIOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (DYHKIIMH. MaKCHUMyMBI
u MHUHUMYMBl (yHKmun. HaumOonbpimee u HauMeHblee 3HauYeHHWE (YHKOIMKA Ha
MIPOMEKYTKE
3.3 CrenenHast (QyHKIMS C HATypaJlbHBIM W IEJNBIM IOKazareneM. Ee cBoiicTBa u
rpa¢uk. CoiicTBa 1 rpaduK KOPHS N-0i CTETIEHU
3.4 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas QyHKIUU, UX CBOMCTBA U rpaduKu
3.6 Touku paspbiBa. Acumnrorsl rpadukoB ¢Qynkuuii. CpoiicTBa (QyHKUUH,
HETIPEPBIBHBIX HA OTPE3KE
3.7 ITocnemoBaTenLHOCTH, CIIOCOOBI 3aJJaHUS HOCIEA0BATEILHOCTEN
3.8 Apudmernueckass © TeoMeTpudueckas mporpeccun. Dopmyna  CIOKHBIX
MPOIICHTOB
4 Hayana maTemarnueckoro aHainsa
4.1 [IpousBomnas Gpynkuuu. [IponsBoaHbIC 2IeMEHTAPHBIX (PYHKITHI
4.2 [IpuMeHeHre TPOW3BOMHON K HCCICIOBAaHWIO (PYHKIIMI HAa MOHOTOHHOCTH W
sKcTpeMyMbl. HaxoxaeHue HamOONbIIEro M HAaUMEHBIIETO0 3HA4YeHUS (QYHKUIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTUKA
5.1 MHo3ecTBO, onepanuu HaJ MHOKecTBaMHu. JluarpamMmel Ditniepa - Bernna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHocTh
6.3 Komb6unatopuka
7 I'eomerpus
7.1 @urypsl Ha MJIOCKOCTU
7.2 [IpsiMble U TUIOCKOCTH B IMPOCTPAHCTBE
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7.3 MHororpaHHUKu

7.4 Tena v MOBEPXHOCTH BpALLEHUS

7.5 Koopaunats! 1 BEKTOpPEI

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJ/IbBHOI'O ITPOLIECCA

OBSA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI 1J151 YYEHUKA
1. Maremaruka: anreOpa U Hayajla MaTeMaTHYCCKOTO aHaIK3a, TeoMeTpus. I 'eomeTpus,
10-11 xnmaccwl/ Aranacsin JI.C., byry3os B.®., Kagomines C.b. u apyrue, AKiimoHepHoe

obmectBo «M3naTenscTBO «IIpocBemnieHne»

METOJINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

1. Metonunueckue pekomenmanuu. 10-11 knaccol (k yueOnuky Artanacss JI. C. u ap.)

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

1. https://resh.edu.ru - T'ocynapcTBeHHast oOpa3zoBaTenbHas uiaTGopma
«Poccuiickas 3eKTpOHHAs MIKOJIA;

2. www.school-collection.edu.ru — xosutekius 06pa3oBaTeIbHBIX PECYPCOB;
3. https://www.yaklass.ru — nudposoii 00pazoBaTeIBHBIN PeCypC IS TIKOJ;

4. https://7.math.ru/ - mudpoBoii ananTUBHBIA YIeOHUK TT0 MaTEMaTHKE.

48



	Аннотация
	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	СОДЕРЖАНИЕ УЧЕБНОГО КУРСА
	10 КЛАСС
	11 КЛАСС

	ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ
	ЛИЧНОСТНЫЕ РЕЗУЛЬТАТЫ
	МЕТАПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	11 КЛАСС


	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ
	10 КЛАСС
	11 КЛАСС

	ПОУРОЧНОЕ ПЛАНИРОВАНИЕ
	10 КЛАСС
	11 КЛАСС

	2.1.5.1. Проверяемые требования к результатам освоения основной образовательной программы и проверяемые элементы содержания
	Проверяемые элементы содержания (10 класс)
	Проверяемые элементы содержания (11 класс)
	2.1.5.2. Проверяемые на ЕГЭ по математике требования к результатам освоения основной образовательной программы среднего общего образования и Перечень элементов содержания, проверяемых на ЕГЭ по математике
	Перечень элементов содержания, проверяемых на ЕГЭ
	по математике
	УЧЕБНО-МЕТОДИЧЕСКОЕ ОБЕСПЕЧЕНИЕ ОБРАЗОВАТЕЛЬНОГО ПРОЦЕССА

