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MNOACHUTEJIBHASA 3AIIMCKA

Pabouass mporpamma ydeOHoro kypca «I'eomerpus» 0a30BOTO YpPOBHS IS
oOyuatomuxcst 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepaabHOro
rOCyZapCTBEHHOTO 00pa30BaTEIHPHOTO CTaHAAPTa CPEAHETO OOIIETO 00pa30BaHuUs,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, TMPEABSIBISIEMBIX K
MaTEeMaTUYECKOMY O00pa30BaHUIO, M TPaJAMIMN POCCHIICKOTO 00pa3oBaHUS.
Peanuzanus nporpaMMbl 00ecIieunBaeT OBJIAJACHUE KIFOUEBBIMU KOMIIETECHITUSIMH,
COCTABJISIFONIIUMU OCHOBY IS CaMOpPA3BHUTHsS W HEMPEPBIBHOTO 00pa3oBaHUS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIHHOTO Pa3BUTHUS
JUIHOCTH O0YYaIOIINXCS.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTe ydeOHOro Kypca T€OMETpUM Ha YpPOBHE CpEAHEro OOLIEro
oOpa3zoBaHusl OOYCJIOBJIEHA MPAKTHYECKOW 3HAYMMOCTBIO METAlpPEAMETHBIX U
PEIMETHBIX PE3YJIbTaTOB OOyYECHHs] TEOMETPUU B HAIpPaBICHUU JUYHOCTHOTO
pa3BuTHs oOydarommxcs, GopMHpOBaHUA (YHKIIMOHATBLHON MaTeMaTH4eCKOM
IrPaMOTHOCTH, U3YUYEHUS IPYTUX YUeOHbIX JUCHUIUIMH. Pa3BuTue y oOyuaromumxcs
IPaBUIBHBIX MPEACTABICHUA O CYIIHOCTH W MPOUCXOXKIECHUU TE€OMETPUYECKHX
a0CTpakIUii, COOTHOLIEHUH PEAJIbHOTO W HJICAJBHOI0, XapaKTEpe OTpPaXKEHUs
MAaTeMaTH4YeCKOW HAyKOW SBIEHUA M NPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUHU B CUCTEME HAYK U POJIM MAaTEeMaTHYE€CKOTr0 MOJACIUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yUYallMXCsl, a TaKKe KayeCTB MbILUIEHUS, HEOOXOAMMBIX JUIsl aJanTalud B
COBPEMCHHOM OOIIECTBE.

I'eomeTpus sBisieTcs OJHUM U3 0a30BbIX NMPEAMETOB HAa YPOBHE CPEAHETO
oOmero oOpa3oBaHMs, TaKk Kak oOOECIeYMBaeT BO3MOXHOCTh H3Y4YEHHUS Kak
JUCIUIUIMH €CTECTBEHHO-HAYYHOW HANpPaBJIE€HHOCTH, TaK U TYMaHUTapPHOU.

Jlornyeckoe MblIUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHUH OOyYaroUMMUCs
MNOHSATUMHBIX OCHOB TEOMETPUU U MMOCTPOCHUU LEMOYKU JIOTHUECKUX YTBEPKIACHUN
B XOJIE pEUICHUsI TE€OMETPUYECKUX 3a7ad, YMEHHE BBIJBUTaTh M OIPOBEPraTh
TUINOTE3bl HEMOCPEACTBEHHO MCHOJB3YIOTCS MpPU PEUICHUH 3a]ad €CTECTBEHHO-
HAy4YHOTI'O LIMKJIa, B YaCTHOCTHU U3 Kypca (DU3UKH.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJb BO
BCeX 00JacTsIX AESITEeNbHOCTH uyenoBeka. OpHeHTaluus 4elloBeKa BO BPEMEHH U
POCTPAaHCTBE — HEOOXOJMMOE YCIOBHUE €ro CoIMalbHOro ObITHs, (opma
OTPaXXEHUsI OKPY’KAIOIIET0 MUPA, YCIOBHE YCIEIIHOTO MO3HAHUA U AaKTUBHOTO
npeoOpa3oBaHus  JEHUCTBUTENBbHOCTH. OnepupoBaHWE  MPOCTPAHCTBEHHBIMU



oOpazamu OO0BENUHSET pa3Hble BUIb y4EOHONW U TPYAOBOH JESITEIBHOCTH,
SBIIICTCS. OJAHMM M3 INPO(PECCHOHANBHO BAXKHBIX KAdyeCTB, MOITOMY aKTyaJlbHa
3ajadya (HOpMHUPOBAHUSI Yy OOYUYAIONIUXCS MPOCTPAHCTBEHHOTO MBIILJICHUS Kak
Pa3HOBUIHOCTH OOpPA3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON ACSITEIbHOCTH M0 MHOTUM HaIPABJICHUSIM.

Ilens ocBoeHust mporpamMmbl ydeOHoro kypca «l'eomerpus» Ha 6a3zoBOM
ypoBHE 00yueHus — oOieoOpazoBareibHOE U OOILIEKYJIbTYpPHOE Ppa3BUTHE
oOyvaronuxcst  yepe3  oOecrnedyeHWEe  BO3MOXKHOCTM  NPUOOPETeHHs U
UCIIOIb30BaHUSI CUCTEMATHYECKUX TE€OMETPUYECKMX 3HAHUM W JIEWCTBUU,
CHEeU(PUUHBIX T€OMETPUHU, BO3MOXKHOCTH YCIEIIHOTO MPOI0JKEHUST 00pa3oBaHus
[0 CIIELUAIIBHOCTSIM, HE CBA3aHHBIM C IPUKJIAJAHBIM HCIOIb30BaHUEM F€OMETPHH.

[Iporpamma 1o reoMeTpuu Ha 0a30BOM YpOBHE NpeIHA3HA4YeHA IS
00ydaromuxcsi CpeAHEH IIKOJbI, HE UCIIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHCHUN
Ha YpPOBHE OCHOBHOTO 00miero obpazoBanms. Takum oOpazoM, oOydarommuecs Ha
0a30BOM YpOBHE JOJKHBI OCBOMTH OOIIME MaTeMaTH4YE€CKHE YMEHHsI, CBA3aHHbIE
co cnenupuKol TreoMEeTpUd M HEOoOXOOUMBIE Il KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM UMEIOT BO3MOXKHOCTh M3YyUWUTh T€OMETpHIO Ooiee
rIyOOKO, €ClM B JaJbHEWIIEM BO3HUKHET HEOOXOAMMOCTh B T€OMETPUUYECKUX
3HAHUAX B NPOPECCUOHATBHON AESITENbHOCTH.

JlocTmKeHHE 1EeNM OCBOECHHS MPOrpaMMbl OOECIEUMBAETCS PELICHHEM
COOTBETCTBYIOIIMX 3anad. [IpHOpUTETHBIMH 3aJadyaMH  OCBOCHHS  Kypca
«I'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 knaccax ABISIFOTCS:

e (QopmMupoBaHHE TPEACTABICHUS O TEOMETPUM KaK 4YacTH MHUPOBOM

KYJBTYpPbI U OCO3HaHHE €€ B3aMMOCBS3H C OKPYKAIOLUIUM MHPOM;

e (opmMupoBaHUE MPEJCTABICHUS O MHOTOIPDAHHUKAaX M TENax BPALIECHUS
KaK O BOKHEHIINX MaTEeMAaTHYECKUX MOJENSX, TO3BOJSIONIUX OMUCHIBATH
¥ U3y4aTh pa3HbIe SBJICHHUS OKPY>KAIOIIETO MHUPA;

e (opmMupoBaHHE YMEHHUS paclo3HaBaTh Ha YEpTEkKaxX, MOACIAX U B
peaJlbHOM MHpPE MHOTOTPaHHUKH U T€Ja BpaIleHMUS,;

e OBJQJCHHE METOAAMM PELICHUs 3aJad Ha NOCTPOEHHUS HAa M300pakKeHUAX
IPOCTPAHCTBEHHBIX (PUTYD;

e (QopmMupoBaHHE yMEHHsS ONEPUPOBATH OCHOBHBIMH TOHATHUAMH O
MHOTOTpaHHHMKaX U TeJlaX BPalleHHs U UX OCHOBHBIMU CBOMCTBaMH;

e OBJQJCHHE  aNTOPUTMaMU  pEIICHHS  OCHOBHBIX  THUIIOB  3a/ay;
dbopMupoBaHHE YMEHHS TPOBOAWTH  HECIOXKHBIE JIOKa3aTeIbHbIC
paccyXIeHHs B XOJ€ PCUICHHs CTEPEOMETPUYECKUX 3aJad W 3adad C
MPAaKTHYECKUM COJIEPKaHUEM;



* Dpa3BUTHE UHTEJUIEKTYaJbHbIX M TBOPYECKHUX CHOCOOHOCTEM
oOydaromuxcs, I[03HABAaTEIbHOM  AKTUBHOCTH,  HCCJIEI0BATEIbCKUX
YMEHUH, KpUTUUHOCTU MBIILICHUS;

* (opMupoBanue (GyHKIIMOHATBHOMN IrPaMOTHOCTH, pENEeBaHTHOU
FEOMETPUN: YMEHUE pPaclo3HaBaTh IPOSBICHUS T'€OMETPUUYECKUX
HNOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEW B peaJbHBIX JKU3HEHHBIX
CUTYyallUsIX U TMPU M3YYEHUH APYTHX YUYEOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEW, (HOpMyIupoBaTh HX Ha A3BIKE
T€OMETPUHU U CO3AaBaTh F€OMETPUUYECKHE MOJIENHU, IPUMEHSATh OCBOCHHBIN
F€OMETPUYECKUN anmapar Uil PELICHHs NPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, MUHTEPIIPETUPOBATh U OLIEHNUBATH ITOJYyYEHHBIE PE3YJIbTATHI.

OTAMYUTENHEHON OCOOCHHOCTHIO MPOTPAMMBI SIBJISETCS BKIIOUEHHUE B KypC
CTEPEOMETPUM B Hayajle €ro M3y4YeHHs 3ajad, penlaemMblx Ha YpOBHE
MHTYWTUBHOTO MO3HAHUS, M ONpeAeNEHHBIM 00pa3oM opraHu3oBaHHas paboTa Hal
HUMH, YTO CHOCOOCTBYIOT pa3BUTHUIO JIOTMYECKOTO U IPOCTPAHCTBEHHOI'O
MBILIJIEHUS, CTUMYJIMUPYET IPOTEKaHUE MHTYUTHUBHBIX NPOLECCOB, MOTUBUPYET K
JaJbHENIIEMY U3YYEHHUIO NIPEIMETA.

[Ipeanourenue oTHAETCA HArIAJHO-KOHCTPYKTUBHOMY METOY OOy4YEeHUs, TO
€CTh TEOPETUYECKHUE 3HAHUS MMEIOT B CBOEH OCHOBE UyBCTBEHHOCTh IPEIMETHO-
IPAKTUYECKON JESITEIBHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IIPEACTABICHUN Yy
yYalllXCsl B KypCce CTEpPEOMETpPUU MPOBOAMUTCS 3a CUET pelIeHus 3a]ad Ha
CO3JaHME  MPOCTPAHCTBEHHbIX O0Opa3oB M  3aJady Ha  ONEpPUpPOBAHUE
IPOCTpaHCTBEHHBIMH oOOpazamu. Co3nanue oOpa3a HPOBOAUTCA C OMOPOW Ha
HarJasgHOCTh, a OINEepUpPOBaHME O0pa3oM — B YCIOBUSX OTBJIEYEHUS OT
HarJIATHOCTH, MBICJIEHHOTO U3MEHEHHSI €T0 UCXOAHOTO COAEPIKAHHUS.

OcHOBHBIE cozepkaTenbHble TUHUKA Kypca «l'eomerpum» B 10—-11 kiaccax:
«MHuororpanHukmn», «lIpsiMple U IIOCKOCTH B IPOCTPAHCTBEY, «Tena BpameHus»,
«BeKTOpbI U KOOPAUHATHI B MMPOCTPAHCTBE». DOPMUPOBAHUE JTOTUUECKUX YMEHUN
pacupenensercd HeE TOJIBKO II0 COJEp)KaTeNIbHBIM JIMHUSAM, HO W IO TOJaM
0o0y4eHusl Ha YPOBHE CpeIHEro oOuiero oopa3oBaHusl.

Conepxxanue 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yjbTaTam
OCBOEHHUS paboueil MporpamMmbl, pachnpeieiaEéHHbBIM 10 rojaM oOOyYeHus,
CTPYKTYpUPOBAaHO TakuM oOpa3oM, 4YTOObl OBJAJCHHE T'€OMETPUYECKUMU
NOHATUSAMU U HAaBBIKAMM OCYLIECTBIISUIOCH ITOCJIEI0BATEIBHO U MOCTYNATENbHO, C
COOJII0/IEHHEM TIPHUHIIUIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIIOUAIUCH B
oOILIyI0 CUCTEMY T€OMETPUYECKHX MPEJICTABICHUN OOy4arouIuxcs, paclupss u
yriy0ssisa €€, o0pasyst MPOYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



Ha u3yuenne reomerpun orBoauTtcs 2 yaca B Heaento B 10 kinacce u 1 vac B
Heneno B 11 kimacce, Bcero 3a jBa rojia o0ydenus - 102 yueOHbIX yaca.



COJEPXKXAHUME YYEBHOI'O KYPCA
10 KITACC

IIpsiMble M IJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHS ~ cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCT,
npocTpancTBO. lloHATHEe 00 aKCcMOMaTHYECKOM TIOCTPOCHHH CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUHU U CIICICTBUSA U3 HUX.

B3auMHOE pacnosiokeHue MpsMBIX B IPOCTPAHCTBE: IEpeceKaroluecs,
napajuleJibHble M CKpeuuBaronmecs npsmble. [lapamnenpsHOCTs NpAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIBHBIE IPAMBIE B  IPOCTPAHCTBE;
[IapaJUIEIBHOCTh TPEX MPAMBIX; MAPAJIIEIBHOCTh NMPSAMOW M IUIOCKOCTH. YTIUIBI C
COHANpPABJICHHBIMUA CTOPOHAaMH; yIrOJd MEXAy IpsMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTh  IMJIOCKOCTEM: MapajuielibHble  TUIOCKOCTH; CBOMCTBa
napajyieNbHbIX IUlockocTed. [lpocreiiiine mnpocTpaHCTBEHHbIE (UIypbl Ha
IUIOCKOCTH: T€TPadap, KyO, mapayieenunea; MIoCTPOCHHE CEUCHUIA.

[leprieHIMKYIAPHOCT NPSIMOM M IUIOCKOCTH: NEPIICHIUKYIISIPHBIC NIPSAMBIC B
IIPOCTPAHCTBE, IpPSIMBIE IIAPAJUICIBHBIE W NEPIEHIUKYJSPHBIE K IUIOCKOCTH,
NPU3HAK NEPHNEHAUKYISAPHOCTH TMPAMOM M IUIOCKOCTH, TEOopeMa O MpsAMOU
NEPNEHINKYJIAPHON IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXAY NPSIMON U
IUIOCKOCTBIO;  JABYTPAHHBIA  yroJl, JIMHEHMHBIM YroJ  JIBYTPaHHOTO  yTJaA.
IleprieHaMKYISp U HAKJIIOHHBIE: PACCTOSHUE OT TOYKH J10 IIJIOCKOCTH, PACCTOSHUE
OT mOpsAMOM A0  IUIOCKOCTH,  HpoeKuuss  (Gurypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  TUIOCKOCTEM: TNPU3HAK  NEPHEHIUKYJSAPHOCTH  JIBYX
IJI0CKOCTEN. TeopeMa o TpEX MepHeHIUKyIsIpax.

MHororpaHHuKHU

IToHsiTHE MHOTOI'PAaHHMKA, OCHOBHBIE AJIEMEHTHI MHOTOI'PAHHMKA, BBIITYKJIbIE
Y HEBBINYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronbHas
IpU3Ma; TpaHu U OCHOBAHUS MPU3MBL, IpsiMasi U HAKJIOHHAs MPU3MBbI; OOKOBas U
IIOJTHAs ITIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIBHBIN
napajuiesienunes; U ero csorcrsa. llupamupa: n-yronpHas nupamuzaa, rpaHd U
OCHOBaHUE NUPaMU/Ibl; OOKOBAas U MOJIHASI IOBEPXHOCTh MUPAMUbL; IPaBUIIbHAS U
yceyéHHasg nHupaMuaa. OIJIEMEHTbl Npu3Mbl W nupaMuabl. [IpaBHiIbHBIE
MHOT'OTPAaHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAHHMKA; MPABUIIbHASA NPU3MaA U
npaBWiIbHAs NUPaMUAQ; NPAaBWIbHAS TPEYrojbHas MNUpaMuia M MPABUIbHBIN
TeTpasap; KyO. IlpeacraBieHue O mpaBUWIIBHBIX MHOTOIPAHHUKAX: OKTadp,
noneka’ip ¥ ukocasap. CeueHus MpuU3Mbl U TUPAMUJIBL.

CummMeTpuss B IIPOCTPAHCTBE: CUMMETPHUS OTHOCHUTENIBHO TOYKH, MPSIMO,
IUIOCKOCTU.  DJEMEHTBl CUMMETPHUM B MNHpPaMHAAX, HNapajuleJeNuneaax,
IIPaBWJIbHBIX MHOI'OTPAHHUKAX.



Bbluncnenue 31€MEHTOB MHOTOIPAaHHUKOB: péOpa, [OuaroHaiu, YIJIbL.
[Inomans OOKOBOM TMOBEPXHOCTH U TMOJHOW MOBEPXHOCTU MPSIMOM MPU3MBI,
IJIOAJAb OCHOBAaHMM, TeopeMa O OOKOBOW IMOBEPXHOCTU NPSIMOM IPU3MBIL.
[Tnomans OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH MPABHIBHON MUPAMMUIBI,
TeopeMa O Iulomanu yceu€éHHoW mmpamuapl. [lonstne 006 o00béMe. OOBEM
NUPaMHU/JIbI, TPU3MBI.

[Tono6nwsie Tenma B mpocTpaHcTBE. COOTHOIIEHUS MEXIY IUIOMIAISIMHU
NOBEPXHOCTEHN, 00bEMaMU NTOI0OHBIX TEJL.

11 KIIACC

TeJsia BpaleHus

Hununapuueckas MIOBEPXHOCTH, oOpasyroliue UTHHAPUIECKON
MOBEPXHOCTH, OCh IWJIWHJIPUYECKOW TMOBEpXHOCTU. [lumuHap: ocHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zylollas U OCh; IUIONIaAh OOKOBOM M TMOJHOMU
MOBEPXHOCTH.

Konnueckast moBepXHOCTh, 00pa3yrolre KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM nmoBepxHocTu. KoHyc: ocHOBaHME U BepIIrHa, 00pa3yroias
U OCh, IUIONMIaJb OOKOBOM W TIOJHOW TIOBEPXHOCTU. YCEUEHHBIM KOHYC:
0o0pasyrolue 1 BbICOTa; OCHOBAHUS U OOKOBasi TOBEPXHOCTb.

Cdepa m miap: 1eHTp, paauyc, AMAMETP; IUIONIAb MOBEPXHOCTH CQEPHI.
B3auMHoe pacnonoxkenue chepsl U MIIOCKOCTH; KacaTelbHas MIOCKOCTh K cdepe;
IJI01a1b CEephl.

N3o0paxkeHue Tel BpallleHHs Ha TJI0CKOCTH. Pa3BépTka MUIMHApPa U KOHYca.

KomOunanuu Ten BpalieHMs Y MHOTOTPAHHMKOB. MHOTOTpaHHUK,
OMHCaHHBIA OKoJIO cdeprl; chepa, BOHCAHHAS B MHOTOTPAHHUK, WIH TEJO
BpAaIICHMUS.

[Tonsatue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEMe
NpsSIMOYTOJLHOTO Tapajuiesnenunena u ciueactsus u3 He€. OO0bEM MWIMHAPA,
koHyca. O0BEM 1mapa u miomaas chephl.

[TogoOubie Tenma B mpocTpancTBe. COOTHOMICHUS MEXKIY IUIOMAISIMU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEll.

Cedenuss mwiMHApa (TapauiebHO W MEPIEHAUKYJSIPHO OCH), CEUYEHUS
KOHyca (mapajuieIbHOE€ OCHOBAHUIO U TPOXOSIIEe 4Yepe3 BEPIIUHY), CECUCHUS
niapa.

BekTopbl H KOOPANMHATHI B POCTPAHCTBE

BekTop Ha miiockocTu u B npocTpancTBe. CIoKeHUe U BRIUUTAHHUE BEKTOPOB.
YMHOXEHHE BEeKTOopa Ha yucio. Pa3noxkeHue BekTopa 1o TpéM HEKOMILIAaHAPHBIM
BekTopaMm. IlpaBuno mapamnenenunena. Pemenwe 3agad, CBSA3AHHBIX C
IIPUMEHECHUEM TMpaBUJl JAEUCTBUUA ¢ BekTopamu. [IpsMoyrosibHas cucrema



KoopauHat B npoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaxX. YTOJd MEXIy Bekropamu. CKalApHOE IPOU3BEIECHHUE BEKTOPOB.
Brpruucnenue yriioB Mexay OpsiMbIMU U IUIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN
METO/I PH PEUICHUHA T€OMETPUUYECKUX 3a/1a4.



IIVIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pe3yJIbTaThl OCBOEHHUSI MPOTPaMMbl y4eOHOTO TIpeaMeTa
«MaremaTuka» XxapakTepU3yIOTCS:

I'paknanckoe BocnuTaHme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKOMN MO3UIIMK 00YUaIOIIErocsl Kak aKTUBHOTO
U OTBETCTBEHHOI'O WIEHAa POCCUHCKOro OOIIecTBa, NPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUI,
npoleayp TpaxAaHCKOro ooOmiecTBa (BbIOOPHI, OMNPOCH U Tp.), YMEHUEM
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYyHKUUSAMHA ¥ HA3HAYCHUEM.

IIaTpuoTHyeckoe BOCIUTAHME:

c(hOpPMUPOBAHHOCTHIO POCCUNUCKOM IpaxJaHCKOU UICHTUYHOCTH, YBOXKCHUS K
MPOIUIOMY Y HACTOAIIEMY POCCUMCKOW MAaTEMAaTHKH, HIEHHOCTHBIM OTHOLIEHUEM K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHUYECKOW IIKOJIBI,
K HCIOJB30BAHUIO 3THUX JOCTHIXKEHUW B JPYTMX HayKaX, TEXHOJOTHUSX, cdepax
SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

OCO3HAaHUEM JTyXOBHBIX [IEHHOCTEN POCCUHCKOTO HapoJa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEJCHUS,
CBSI3aHHOTO C NMPAKTUYECKUM MMPUMEHEHUEM TOCTHKEHUI HAYKHU U JIEATEIIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMUHMBOTO Oy IyIIETO.

JcTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKIIOYasi ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEN, 00BEKTOB, 3a1ad, pelIeHu, paccyXIeHu;
BOCIIPUMMYHUBOCTHIO K MATEMAaTUUYECKUM aCIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTRBA.

Du3nyecKoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO YMEHHS TMPUMEHSATH MaTeMaTHYECKUE 3HAHUS B
MHTEpecax 37J0pOBOTO U O6e30macHOro 00pasa )KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTAHHE, COATAHCHUPOBAHHBIN PEKUM 3aHIATHH U

OT/IbIXa, peryJispHas buznueckas AKTUBHOCTb); bu3ruecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUIX CIIOPTUBHO-030POBUTEIBHOM
NEeSATENBHOCTBIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTHU TPYAOJIIO0US; MHTEPECOM K
paziuuHbIM  chepaM  NpodEeCCUOHAIBHOM  JESATEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHUSIMU, YMEHHEM COBEPIIATH OCO3HAHHBIM BHIOOD
Oynymeld mpodeccur W Ppeamu30BbIBATh COOCTBEHHBIC IKU3HCHHBIC TIUIAHBI;



TOTOBHOCTBIO W CHOCOOHOCTHIO K  MaTeMaTUYeCcKOMy OO0pa3oBaHUIO U
caM00Opa30BaHUI0 Ha TPOTSIKEHUU BCEHW >KU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a/1a4 MATEMATUYECKON HAIPABIECHHOCTH.

JKOJIO0rMYeCKoe BOCIMTaHHEe:

c(hOPMHUPOBAHHOCTHIO IKOJOTUYECKON KYJIbTYphl, TMOHMMAHHEM BIIMSHUS
COIMAJIbHO-D)KOHOMUYECKHUX IMPOIECCOB HAa COCTOSIHUE MPUPOJHON M COLMAIBbHON
cCpedbl, OCO3HAHHMEM TJIOOAJIBHOTO XapakTepa JKOJOTUUECKUX  MpoOseM;
OpPUEHTAIIME HAa NMPUMEHEHHWE MATEMaTUYECKHWX 3HAHWM ISl pEIIeHUs 3aj1ad B
00JIacTH  OKpYyXarlieil cpelabl, IUIAaHUPOBAHUS TOCTYNKOB U OIEHKH HX
BO3MOXHBIX ITOCJICICTBUU I OKPYKAIOIIEH CPEbI.

LleHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM ©  OOIIECTBEHHOM  MPAKTUKH, T[OHHUMaHUEM
MaTEMaTUYECKOW HayKh Kak cdepbl UYeJTOBEYECKOW ACATEIBHOCTH, JTAroB &
pPa3sBUTUS W 3HAYMMOCTH JUISl Pa3BUTUS LUBWIM3ALMU, OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH M MAaTeMaTUYECKOW KyJIbTypOW KakK CPEACTBOM MO3HAHUS MUPA;
TOTOBHOCTBIO OCYILIECTBIATh MPOEKTHYIO U MCCIEAOBATENBCKYIO JESITEIbHOCTD
VH]IMBUIyaJIbHO U B TPYMIIE.

METANPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe PE3yJbTaThl OCBOCHMS MPOTPAMMBI Y4E€OHOTO TMpeaMera
«MaremaTuka» XapaKTepU3yrTCs OBJIJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCTNEUIMU.

1)  Vuusepcanvnvie  noznasamenwvHuwvle  Oelicméus,  obecneuusarom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX HNPOUECCO8 00YYAOWUXCcs (0ceoeHue
Memoo08  NO3HAHUSL — OKpYJcalowe2o  Mupda,  npuMeHeHue  J102UYECKUXx,
uccie0o8amenbCcKux onepayuil, ymenul pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aAeiicTBU:

e BBISBISITH M XapaKTEPU30BATh CYIIECTBEHHBIC MMPU3HAKN MATEeMAaTHYECKUX
00BEKTOB, TOHSATUN, OTHOLIEHUWA MEXIY MOHATUIMH; (HOPMYIUPOBATH
OTpE/CIICHUs]  TOHSATUM; yCTaHABJIMBATh CYIIECTBEHHBIA  IPU3HAK
KJlaccu(UKauy, OCHOBaHUSA JUIsl 00OOUIEHUS M CpPAaBHEHHS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCHPUHHMATh, (GOPMYJIUPOBATH M  NPEOOPA3OBBIBATH  CYXKJICHUS:
YTBEPAUTENbHbIE U OTpULATEIbHBIC, €AUHUYHbIC, YACTHbIE U OOIIUE;
YCJIOBHBIE;

e BBIBIATH  MaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSA3U WU
npotuBopeursi B (akTax, MAHHBIX, HAONIOACHUSX U YTBEPKICHUSIX;



npejyiaratb ~ KpUTEpUM Uil BBIABICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHI;

e JleNlaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIFOUEHUH 10 aHAJIOTHH;

* TPOBOJUTH CaMOCTOSITENILHO JI0Ka3aTeIbCTBA MaTeMaTUYECKHUX
YTBEPXKJICHUN (MPSIMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIHIO,
NPUBOJUTH TPUMEPbl U KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CY>XJICHUS U BBIBO/IbI;

e BBIOMpATH CMOCOO pemieHus y4eOHOM 3amayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peIICHUs, BBHIOMpaATh Haubonee MOAXOAAIINN ¢ Yy4ETOM
CaMOCTOSTENbHO BBIIENIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarenbckne 1eiicTBU:

* HCHOJIb30BaTh BOMPOCHI KAK HCCIIEIOBATEIbCKANA MHCTPYMEHT MO3HAHUS,
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, Mmpodiemy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHoe, (opMuUpoBaTh  THUIOTE3Y,
apryMEHTHPOBATh CBOIO MO3ULIUI0, MHEHHUE;

* TIPOBOJUTH CaMOCTOATENBHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCIIEIOBAHNE TI0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOTro
00bEKTa, SBJIEHUSA, MpPOLECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
00BbeKTaMU, SIBJICHUSIMU, TIPOIECCAMU;

e  CaMOCTOATENHHO (POPMYIHPOBATH 000OIEHUS U BBIBOJBI IO PE3yJIbTaTaM
IPOBENEHHOTO HAOJIOJEHUS, WCCIAEAOBAHUS, OLIEHMBATh JOCTOBEPHOCTb
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHHUI;

e MPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IMPOIECCA, a TAKXKE BBIJBUTATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaumeii:

e BBUBJIATH JePUIUTHI MHPOpPMAINU, JAHHBIX, HEOOXOIUMBIX ISl OTBETA
Ha BOIIPOC U JJIsI pEILICHUS 3a]1auu;

e BbpIOMpaTh HWHGOPMANMIO W3  HMCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OpPMAIUIO
Pa3JIMYHBIX BUJIOB U (POPM MpE/ICTABICHUS;

e CTPYKTYpPUPOBAaTh MHPOpPMALIMIO, MPEACTABIATh €€ B PA3IUYHBIX (PopMax,
WUTIOCTPUPOBATH TpadUUuecKH;

e OIICHUBATh HaJEXKHOCTh uH(bopMaIu 1o CaMOCTOSITENILHO
chopMyITMPOBAaHHBIM KPUTEPUSIM.

2)  Vuueepcanvnvie KOMMYHUKamueHvle Oelicmsus, 00ecneuusarom

chopMUpo8aHHoCmsb COYUATLHBIX HABLIKOG 00VUATOUWUXCHL.

OOmenue:



BOCIpUHUMATh U  (OPMYyJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIETSIMU OOIIEHHUS; CHO, TOYHO, IPAMOTHO BbIpa)kaTb CBOIO
TOYKY 3pPEHHsI B YCTHBIX M IMUCBMEHHBIX TEKCTaX, aBaTh MOSICHEHHS IO
XOJly pelIeHus 3aa4i, KOMMEHTUPOBATh NIOJIYYEHHBIN PE3YJIbTAT;

B X0/ OOCY>KJEHHs 3a7aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOW TEMBI,
po0JieMbl, pelIaeMoi 3a/1auM, BbICKAa3bIBATh UJIEH, HAIIEJIEHHBIE HA MIOUCK
pELIEHUsI; COMOCTAaBJIATh CBOM CYXKIECHHS C CYXACHUSMH JPYyruX
YYACTHHKOB JHanora, OOHapy>KMBaTh pa3IiMuM€ U CXOJCTBO IMO3MIIMM; B
KOppEKTHOH popme GpopMyTHpoBaTh pa3HOIIIACHs, CBOU BO3PAKECHNUS;
IPEACTABIATh  PE3yJbTaTbl  pELICHMs  3a7adyd,  OJKCIEPUMEHTA,
UCCIIEJIOBaHMsI,  TPOEKTAa;  CAMOCTOSITEIBHO  BbIOMpaTh  (opmar
BBICTYIUICHHUSA C YYETOM 3aJ1ay MPE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CorpyaHunyectBo:

3)

NOHMMAaTh W HWCIONB30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHIMBUyaIbHON pabOThI MPU PEIICHUH YUYEOHBIX 3a/1ay; TPUHUMATh 1Eb
COBMECTHOHN JESATENbHOCTH, IJIAHUPOBATh OPTaHHU3AIUI0 COBMECTHOU
paboThI, pacrpeaeNsITh BUABI paOOT, JOTOBAPUBATHCS, 00CYKIATh MPOIECC
U pe3yJIbTaT paboThl; 0000MaTh MHCHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CyXIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIC MITYPMBD» W WHBIC); BBHITIOIHATH CBOIO YacTh pabOTHI U
KOOPJIMHUPOBATh CBOM JICHCTBHS C JPYTMMH YJIe€HAMHU KOMAaH/IbI,
OIICHMBATh KAa4YeCTBO CBOETO BKJaJa B OOIIWI MPOMYKT MO KPUTEPHSIM,
c(hopMyITUPOBAHHBIM YIACTHHKAMHU B3aUMOJICHUCTBHS.

YVHueepcanvhvie  pecynsamueHbvle oeticmaus, obecneuusaiom

GdopmuposaHrue cCMbICIOBbIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUUHOCTU.
Camoopranusanus:

COCTaBJISITH TUIAH, AITOPUTM PEIICHUS 3a]1a4H, BEIOUPATh CIIOCO0 perieHus
C Y4ETOM MMEIONTUXCS PECYPCOB i COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHHUH ¢ YIETOM HOBOM
uHopManuu.

CaMOKOHTPOJIb:

BJIaJIETh HAaBBIKAMM II03HABATEJIIbHOM pediekcuu Kak OCO3HaHUS
COBEPIIAEMBIX JCHCTBUNA W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BIAJCTh CHOCOOAMU  CaMONPOBEPKH, CAMOKOHTPOJIS TMpoIlecca |
pe3yJbTaTa peleHns MaTeMaTHYECKOM 3a/1a4H;

MPEABUIETh TPYIHOCTH, KOTOPHIE MOIYT BO3HMKHYTH IIPU PEIICHUU
3a7ja4yd, BHOCUTHh KOPPEKTHBBI B JI€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAJCHHBIX OITMOOK, BBISBJICHHBIX TPYAHOCTEH;



e OLEHUBaTh COOTBETCTBUE pe3yJbTaTa LEIM U YCIOBUSAM, OOBSACHATH
IIPUYUHBI JTOCTIIKEHUS WIM HENOCTWKECHUSA DPE3YIbTAaTOB ICATEIBHOCTH,
HAXOJUTh OIIKUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

10 KITACC

OmnepupoBaTh MOHATHUSIMH: TOYKA, TIPsIMast, TUIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUH W CJICACTBUS W3 HUX TPH PEIICHUU
rCOMETPUYCCKHX 3a/aY.

OnepupoBaTh MOHIATHAMU: MMAPAUICTBHOCTD U MEPICHIUKYISIPHOCTD HPSIMBIX
Y MJIOCKOCTEM.

KnaccudummpoBate B3auMHOE pPACIOJIOKEHHE TMPSMBIX W TUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATHSIMH: ABYTPaHHBIM Yrojl, TpaHU JBYI'PAHHOIO YIJIa,
pedpo JABYTpaHHOTO yTJia; JUHEHHBIM YroJl JBYIPAHHOIO YIJIa; rpajyCHas Mepa
JBYTPAHHOTO yTJa.

OnepupoBaTh TOHATHSIMH: MHOTOTPAHHHMK, BBIMYKJIBIH W HEBBITYKJIBIA
MHOTOI'PaHHHK, 3JIEMEHTHI MHOTOTpaHHHUKA, MPAaBUJIbHBI MHOTOT'PaHHUK.

Pacro3HaBaTh OCHOBHBIC BHUIBI MHOTOI'PDAHHHMKOB (IHMpaMuja; IIpH3Ma,
IPSIMOYTOJIbHBIN TapaJljIeIIeIHIIe]T, KyO).

KmaccudumupoBarh ~ MHOTOTpaHHHWKH,  BBIOMpas ~ OCHOBaHHUS IS
Kkiaccuukanuy  (BBIMTYKJIbIE W HEBBIMYKJIBIE MHOTOTPAHHUKU, TIPABWIIHHBIC
MHOTOI'PaHHHKH; TIPSIMbIC M HAKJIIOHHBIC MPU3MbI, TTapaJlICICITUIICIbI ).

OnepupoBaTh MOHATHUSIMH: CEKYIIasl INIOCKOCTh, CCUCHHE MHOTOTPaHHUKOB.

OOBACHATH IPUHITUIIBI IOCTPOCHUS CEYCHUH, UCTIONB3YSI METO/] CJICIOB.

CTtpouTh cE€UEHHUS MHOTOTPAHHHKOB METOJIOM  CJI€JIOB,  BBITIOJHSITH
(BBIHOCHBIC) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BUI
CBepxy, COOKy, CHH3Y.

Pemate 3a1aun Ha HAXOXKJICHUE TCOMETPUYSCKHUX BEIIMUMH 110 00pa3IaM Hin
aNropuT™MaM, TPHUMEHSS W3BECTHBIC AHAIMTHYECKHE METOJIbI TIPH PEIICHUN
CTaHAAPTHBIX MaTEMAaTHYECKUX 3a7a4 Ha BBIYUCICHUE PACCTOSIHUN MEXTY TBYMS
TOYKaMH, OT TOYKA JO TPSIMOM, OT TOYKH JO IIJIOCKOCTH, MEKIY
CKPEITUBAIOIIUMHUCS MPSIMBIMH.

PemaTe 3a1aun Ha HaXOXKICHUE TCOMETPUYECKHUX BEJIIMYMH 1O 00pa3laM Hin
aNropuT™MaM, TPHUMEHSS W3BECTHBIC AHAIMTHYECKHE METONIbI TIPH PEIICHUN
CTaHAAPTHBIX  MaTEeMaTHYECKUX 3aJad Ha BBIYUCICHHE YIJIOB  MEXIY
CKPCIIUBAIOIIUMHUCS TMPSIMBIMH, MEXKIYy TMPSIMOM W  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, JIBYT'PAHHBIX YTJIOB.



Boruncnate 00bEMBI U IJIOLIAAN [TOBEPXHOCTE MHOTOTPAaHHHUKOB (IIpHU3Ma,
nupaMpja) ¢ T[pUMEHEHHEM (OpMys; BBIYMCIATH COOTHOLIEHMSI MEXAY
IUIOLIAASIMU TOBEPXHOCTEHN, 00bEMaMU N0JI00HBIX MHOTOTPAHHUKOB.

OneprpoBaTh NOHATHAMHU: CUMMETPHsS B NPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHU (PUTYPBHI.

W3Bnekatrb, mnpeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH HH(MOpPMALMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTypax, MPeACTABICHHYIO HAa YepTexkax U
PUCYHKaX.

[IpumeHsATh TeoMeTpuuecKkue (akTbl JUIsl PELICHHS CTEPEOMETPUUYECKUX
3a7ay4, MPEANOJIAraroluX HECKOIBKO LIaroB PELIECHHUs, €CJIU YCIOBUA IPUMEHEHUS
3aJlaHbl B IBHOM (hopMe.

[IpumeHATr mpocTedlive NPOrPaMMHBIE  CPEICTBA U BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI [IPU PELICHUN CTEPEOMETPUUYECKUX 3a1ay.

[IprBoanUTh NpHMEpPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEM B NPUPOLE H
YKA3HHU, pACIIO3HABATH IIPOSIBIICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IprMeHATh NOIYyYEHHBIE 3HAHWS Ha IIPAKTUKE: aHAJIU3UPOBATh pPEajbHbIC
CUTyallud U IMPUMEHATb WU3YYEHHBIC IIOHATUS B IIPOLIECCE IIOUCKA PELICHUs
MaTeMaTH4ecKd C(HOPMYIHPOBAHHOW TPOOJIEMBbI, MOJAEIUPOBATH peaJbHbIC
CATyallud Ha A3bIKE T[E€OMETPUHU, UCCIENOBaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUYECKUX MTOHATHI U TeopeM, annapaTa aareOpsbl; pemaTh
IIPAKTUYECKUE 3a1a4H, CBA3AHHbBIC C HAXOXKJICHUEM IT€OMETPUUYECKUX BEJIMYHH.

11 KIIACC

OnepupoBaTh MOHATUSAMU: LUIUHAPUYECKAs MOBEPXHOCTh, 00Opa3yromue
WINHAPUYECKOM ~ MOBEPXHOCTH;  IIWJIMHAP;  KOHUYECKass  MOBEPXHOCTb,
oOpa3yromne KOHUYECKOW MOBEPXHOCTH, KOHYC; cepruecKas MOBEPXHOCTb.

Pacno3naBath Tena BpanieHus (UJIMHIP, KOHYC, cdhepa U map).

OOBACHATH CITOCOOBI MOTYYEHHUS TE BpalllCHHUS.

KnaccudunupoBaTs B3aMMHOE pacnoiosKeHue cepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSAMU: IIAPOBON CEITMEHT, OCHOBAaHUE CETMEHTa, BBHICOTA
CErMEHTA; IIApOBOW CJIOH, OCHOBaHHUE IIAPOBOIO CJIOS, BBICOTA ILIAPOBOTO CIIOS;
1apOBOM CEKTOP.

Boruncnsate  00BEMBI M IJIOMAAM  TOBEPXHOCTEH TENm  BpaICHUS,
reOMETPUUYECKUX TEJ C MPUMEHEHHEM (popMyI.

OnepupoBaTh MOHATHSIMH: MHOTOIPDAaHHUK, BIHCAaHHBIH B cdepy u
ONMHCaHHBIM OKOJIO c(ephl; cdepa, BOUCAHHAST B MHOTOTPAHHUK WJIM TEJO
BpaIleHusl.

BbIYHCcnsaTe COOTHOLIEHUST MEXy TUIOMAIIMU MOBEPXHOCTEH M 00BEMaMu
MOI00HBIX TEJL.



N3o0paxxarh u3ydaemble QUTYpPhl OT PYKH W C TNPUMEHEHHEM TPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbInonHATh (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX
buryp: BuI cBepxy, COOKy, CHU3Y; CTPOUTH CEUCHHS TEJ BPAICHHS.

W3Bnekarb, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HWHGOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTABICHHYIO Ha YepTekax U
pUCYHKaXx.

OneprpoBaTh NOHIATUEM BEKTOP B IPOCTPAHCTBE.

BpInonHATE [EUCTBUS CIOXKEHHS BEKTOPOB, BBIYUTAHUA BEKTOPOB U
YMHOKEHHUSI BEKTOPA HA YUCIIO0, OOBACHITH, KAKUMH CBOMCTBAMHU OHU 00JIaJalO0T.

[IprMeHATh MpaBUIIO Mapajuieienuneaa.

OneprpoBaTh NOHATHUAMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YO MEXIY
BEKTOPaMHM, CKaJISIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIAHAPHBIE
BEKTOPBI.

Haxomute cymmy BEKTOPOB M NMPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpPAMH, CKaJISpPHOE TMPOMU3BEIAECHUE, pACKIAAbIBAaTh BEKTOp MO JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3anaBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOW CHCTEME KOOPIHUHAT.

[Ipumensaty reoMerpudeckue (QakTbl ISl PEHICHUS CTEPEOMETPUUECKHUX
3a/1a4, TPEANOJIaraloIluX HECKOJIBKO IIAaroB PELICHHUs], €CIIA YCIIOBHS IIPUMEHEHNUS
3a/1aHbl B IBHOM (hopMme.

Pemars mpocreiimme reoMeTpuYecKue 3aJa4d Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pemlare 3amaum Ha J0Ka3aTENbCTBO MATEMATHYECKUX OTHOIICHUH U
HAXO0XKJEHUE F€OMETPUUYECKUX BEJIMYUH M0 00pa3liamM WiIu alropurMam, IpuMeHss
W3BECTHBIE METO/IbI IPH PEIICHUH CTAHAAPTHBIX MAaTEMaTHYECKHUX 3a1ad.

[IpumeHsaTs mpocTEHIIME MPOrPAMMHBIE  CPEICTBA U BJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a1a4.

[IpuBoaUTh NpHUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTENM B NPUPOJE U
YKW3HU, PACTIO3HABATh IIPOSIBJIEHNE 3aKOHOB T€OMETPUHU B HCKYCCTBE.

[IprMeHATh MOJTyYEHHBIE 3HAHMS HA IPAKTUKE: AHAJIU3UPOBATH DPEAbHBIC
CATyallud U TMPUMEHATb W3YUYECHHBIE IIOHATUS B IHPOLECCE IOWCKA PEUICHUSA
MaTeMaTU4YeCKu CQOpPMYIHPOBAHHON TPOOIEMBbI, MOJICIUPOBATh pealbHbIC
CUTyallUd Ha S3bIKE TIE€OMETPUH, MCCIEAOBaTh IOCTPOCHHBIE MOJIEIN C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX TOHITHI U TEOpPEM, anmnapara anreOpbl; permaTh
IIPAaKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DIeKTPOHHBIE
Ne HaumenoBaHme pa3ieioB u Kontponsusie | TIpakTaueckue (undposbie)
n/m| TeM NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThl
pecypchl
bu6mmoreka [IOK
1 B 10
BEACHHE B CTEPEOMETPHIO https://m.edsoo.ru/1c209e37
[IpsiMbIE ¥ TJIOCKOCTH B
) MPOCTPAHCTBE. 12 | bubnuorexa [JOK
[TapannenbHOCTH NPSIMBIX U https://m.edsoo.ru/1c209e37
IIJIOCKOCTEH
3 [lepneHIuKyISIPHOCTD 12 bubmmorexa [IOK
MPSMBIX U IIOCKOCTEH https://m.edsoo.ru/1¢209¢37
4 VYTribl MEXAY OPSIMBIMU U 10 | bubnuoreka [IOK
TUIOCKOCTSIMU https://m.edsoo.ru/1¢209e37
bu6mmoreka [JOK
M 11 1
> HOTOTPaHHIIH https://m.edsoo.ru/1¢209e37
n bubmuoreka [JOK
6 06 9 1
DEMEI MHOTOTPaHHIKOB https://m.edsoo.ru/1¢209e37
7 [ToBTOpEeHueE: ceyeHus, 4 1 bubnuoreka [IOK
paccTosiHUA U YIJIbl https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB 68 5 0

I10 ITPOT'PAMME



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 KITACC

KoanuyecTBO 4acos D1eKTPOHHbIE
HaumenoBanue
Ne (uugposbIe)
pa3aesioB U TeEM Konrpoasnbie | IlpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
NPOrpamMmbl padoThI padoThI
pecypcbl
bu6moreka [JOK
1 T 12
¢J1a BpallieHuA https://m.edsoo.ru/1¢209e37
2 OO0BEMBI TEI 5 1 bubmorexa TIOK
https://m.edsoo.ru/1¢209e37
Bekrtopsl n
3 KOOPIUHATEI B 10 1 bubmmorexa IIOK
pA https://m.edsoo.ru/1¢209e37
MPOCTPAHCTBE
IToBTOpEHME,

4 00001IcHHE, 7 | bubnunoreka [JOK
CHUCTEeMaTHu3alusg https://m.edsoo.ru/1¢209e37
3HAHUU

OBIIEE KOJIMYECTBO 34 3 0
YACOB I10 ITPOI'PAMME



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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos D1eKTPOHHbIE

Ne ara upposbIe

Tema ypoka Kontpoasubie | IlpakTtudyeckue A uHpp
n/n Bcero u3yuyeHusi | oOpa3oBaTejbHbIE

padoThI padoThl
pecypchl

OCHOBHBIC TTOHSATHS

CTEPEOMETPHUHU: TOUKA, TpsiMas,

IJIOCKOCTb, IPOCTPAHCTBO.

[TpaBuiia uzo6paxeHus Ha bubnuorexa [JOK

pHUCYHKaX: U300paKeHHsI
IUIOCKOCTEM, MapaieIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

https://m.edsoo.ru/aecc77¢cd

IMousaTus: MEPECCKAOINCCA
IIJIOCKOCTH, ICPECCKAOIMUCCA
npsamad 1 miIoCKOCTb

but6mmoreka [{OK
https://m.eds00.1ru/2d8a9¢99

[TonsaTus: nepecexaronmecs
IIJIOCKOCTH, MEPECEKAOIINECS
npsiMasi ¥ TIOCKOCTh

bu6mmoreka [IOK
https://m.edsoo.ru/db685e73

3HAKOMCTBO C
MHOFOFpaHHI/IKaMI/I,
M300pakeHHEe MHOTOTPAHHUKOB
Ha PHCYHKaX, Ha
MPOCKITMOHHBIX YePTEkKAX

bubmuoreka [JOK
https://m.edsoo.ru/a63959ed

Hauanwsubie cBegenus o kyoe u
MAPaMUJIE, UX PA3BEPTKU U

bubnuoreka [JOK
https://m.edsoo.ru/b30dff38



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38

monenu. CeueHus
MHOTOTPaHHHKOB

HavanbHbie cBenieHus 0 Kyoe u
nupamMuzie, UX pa3BEPTKU U

bubnuoreka [JOK

6 mozenu. CeueHust https://m.edsoo.ru/3d8ffd32
MHOTOT'PAaHHUKOB
[Tonatue 06 akcHOMaTHYECKOM

. IIOCTPOEHUHU CTEPEOMETPUU: bubnuoreka [IOK
aKCUOMBI CTEPEOMETPUH U https://m.edsoo.ru/OccScéfe
CJIEJICTBUS U3 HUX
[Tonatue 06 akcHOMaTHYECKOM

2 IIOCTPOEHUHN CTEPEOMETPHHU: bubnmnorexa [JOK
aKCHOMBI CTEpEOMETPUN U https://m.edsoo.ru/239¢8cb4
CJIEJICTBUS U3 HUX
[TonsiTue 06 akcMOMaTHYECKOM

9 IIOCTPOEHUHU CTEPEOMETPHHU: bu6muoreka [IOK
aKCHOMBI CTEpEOMETPUH U https://m.edsoo.ru/65¢c6b106
CJEICTBUS U3 HUX
[Tonsitue 06 akcuOMaTHYECKOM

10 MIOCTPOEHUHU CTEPEOMETPUH: bu6muoreka [IOK
aKCHOMBI CTEpEOMETPUH U https://m.edsoo.ru/258fc245
CJE/ICTBUS U3 HUX
B3anmuoe pacnonoxxenue
MPSIMBIX B IPOCTPAHCTBE:

11 nepeceKaronmecs, bubnmotexa LIOK

https://m.edsoo.ru/1a2520f6

napajuiejabHble U
CKpEIMBAIOIINECS IPSIMbIE

12 [TapanienbHOCTh NPAMBIX U bubmuotexa [JOK

IUIOCKOCTEH B IIpOCTPAHCTBC!

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



https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3

napasuiesibHbIE IPSIMbIE B
IIPOCTPAHCTBE; MAPATUIETBHOCTh
TPEX MPSIMBIX

[TapamienbHOCTE NPSMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

Bbu6nuoreka [JOK

13 [TapamienbHOCTE IPSIMO U https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH
14 VYTl ¢ cOHanpaBlIeHHBIMU bubnmnoreka [JOK
CTOpPOHAMH https://m.edso0.ru/9f4071b9
15 Yron Mexay npsiMbIMU B bubnuorexa [JOK
HPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay npsSiMbIMU B bubnmoreka [JOK
[IPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapamienbHOCTD IIIIOCKOCTEMN: bubnuoreka [IOK
rapasiejibHbI€ IIJIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBoiicTBa napajjienbHbIX bubnuorexa [JOK
TJIOCKOCTEMN https://m.edsoo.ru/e504d656
[Ipocreitmue
19 IIPOCTPAHCTBEHHbIE (PUTYPHI HA bubnmnorexa [JOK
MJIOCKOCTH: TETPasdp, KyoO, https://m.edsoo.ru/4a28dc02
napajJiejaenunes
. bubmuorexa [JOK
20 Hoctpoenne cetennuit https://m.edsoo.ru/1d434d0f
. bubmmorexa [JOK
21 HMoctpoenne cetennit https://m.edsoo.ru/ec26feSd
KoHnTponbHas pabota 1o Teme
bu6mmoreka [IOK
22 "[IpsiMbIe ¥ TIIIOCKOCTH B

npoctpanctse. [lapamnensHoCTh

https://m.edso0.1ru/9a0a9e56



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

OpPSIMBIX U IJIOCKOCTEN"

[IeprieH UKy IAPHOCTD NPSMOU
U IUIOCKOCTH:

bubmorexa [JOK

23
MEPIEHINKYJIISIPHBIE TIPSIMBIE B https://m.edsoo.ru/b19f6a5d
IPOCTPAHCTBE
[IpsimMble napaienbHblie U

24 MEPIICHINKYIISIPHBIE K bubmmorexa [OK

PHCHAMIYIVP https://m.edsoo.ru/0ac11c95
IUIOCKOCTH
[IpsimMble napasnienbHble U
25 NEepPHEHANKYIISIPHBIE K Bubmmorexa [IOK
PTEHAMIICP https://m.edsoo.ru/ba545966
IUIOCKOCTH

26 [Ipu3Hak nepneHIuKyIsIpHOCTH bubmmoreka [IOK
MPSIMON U TNIOCKOCTH https://m.edsoo.ru/f85bfc46

7 [Ipu3Hak nepneHIuKyIsIpHOCTH bubnuoreka [IOK
MPSIMOW U TNIOCKOCTH https://m.edsoo.ru/79165d15

)3 Teopema o npsimoit bubnuorexa [JOK
MIEPIICHIUKYIISIPHOMN TIIOCKOCTH https://m.edsoo.ru/635¢5087

29 Teopema o npsmoit bubmmoreka [IOK
MEPIECHIUKYISIPHOMN TIOCKOCTH https://m.edsoo.ru/bd3745{8

30 Teopema o npsimoit bubnuoreka [IOK
MEPIECHIUKYISIPHON TIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnenauKyIsip U HAKJIOHHBIE!

31 paccTosHUE OT TOYKH J0 bu6muoteka [IOK
IUIOCKOCTH, paCCTOSTHUE OT https://m.edsoo.ru/33¢477d3
IIPSIMOM 10 IUIOCKOCTH
[lepnenaquKyIsip U HAKJIOHHBIE!

P AP bu6mmoreka [IOK

32 pPacCTOsIHUE OT TOYKH 0

IIJIIOCKOCTH, paCCTOSAHUC OT

https://m.edsoo.ru/66fefadd



https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd

IPSIMOM 10 TUIOCKOCTH

[leprienAuKYIsSIp M HAKJIOHHBIE:

PACCTOSAHUC OT TOYKHU O

bubmorexa [JOK

33 IIJIOCKOCTH, pacCTOSHUE OT https://m.edsoo.ru/aSb7b8e3
MPSIMOM JT0 TIJIOCKOCTH
[lepnieHIUKyIsIp ¥ HAKJIIOHHBIE:

34 pPacCTOsIHUE OT TOYKH 0 bubnuoreka [IOK
IUIOCKOCTH, paCCTOSTHUE OT https://m.edsoo.ru/dbee22bc
IIPSIMOM 10 TUIOCKOCTH

15 VYTriael B IPOCTPAHCTBE: YIoi bubnuorexa [JOK
MEXIY MPSMOH U TUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4

16 JIByrpaHHbIi yroJ, TUHEHHBIN bubmmoreka [IOK
YIOJI IBYIPaHHOI'O yIJia https://m.edsoo.ru/5fa0b3ce

37 JIByrpaHHBIN yroJ, JTUHEHHBII bubnuoreka [IOK
yroJj ABYTPaHHOIO yIJjia https://m.edsoo.ru/c7c777ed
[TepnieHIUKYISPHOCTD

13 IJIOCKOCTEH: MpU3HaK bubnunoreka IIOK
HNEPHEHINKYIIPHOCTH ABYX https://m.edsoo.ru/ec3e2da3
IJIOCKOCTEN
[leprieHAMKYISIPHOCTH

19 IJIOCKOCTEH: MpU3HaK bubnuorexa [JOK
NEPHEHIUKYIIAPHOCTH ABYX https://m.edsoo.ru/ed9e2a8e
IIJIOCKOCTEN
[lepneHAUKYISIPHOCTH

40 IJIOCKOCTEN: MpU3HAK bubnuoteka [JOK
MEPIEHAUKYIISIPHOCTH IBYX https://m.edsoo.ru/ba75de57
IIJIOCKOCTEN

41 Teopema o Tpéx bubmuoreka [IOK



https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57

NEPHEHANKYIISIPAX

https://m.edsoo.ru/e4972cdc

Teopema o Tpéx

bu6nmoreka [JOK

42 HMEPHEHINKYIApaxX https://m.edsoo.ru/52188a7d

43 Teopema o Tpéx bubmuoreka [JOK
MEPIEHAUKYIISIPax https://m.eds00.ru/9f246736
KonTponbHas pabora no temam

44 "TlepnieHIUKYISIPHOCTD MPSIMBIX bubmmoreka [IOK
U rockocteil”" u "Y sl MexIy https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTAMU"

[ToHsiTHE MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHTbI

45 MHOTOTPaHHHKA, BBITYKJIbIE U ngi;;f;aoggg 46873
HEBBIITYKJIbIE MHOTOTPDAaHHUKH;
pa3BEpTKa MHOTOI'PaHHUKA
[Ipu3ma: n-yronpHas npusma;

IPaHU ¥ OCHOBAHUS MPU3MBI; BuGmiorexa LOK

46 HpAMAZ ¥ HATJOHHAZ TPHMEL, https://m.edsoo.ru/b4ad63ad
OO0KOBas U MOJIHAS! IOBEPXHOCTh
MIPU3MBI
[Tapamenenunen,

47 IPSIMOYTOJIbHBII bu6mmoreka [IOK
MapaJUIENEITATIE] U €TO https://m.edsoo.ru/8a7be683
CBOICTBa
IIupamua: n-yroybHas
UpaMHJa, TPAaHU U OCHOBaHUE

43 MUPAMHU/IBL; OOKOBAS ¥ ITOJTHAS bubnuoreka [JOK

MOBEPXHOCTh MTUPAMUJIBI,
IpaBWIbHAS U yCEUEHHAS
nupaMua

https://m.edsoo.ru/fblcd0as



https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
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[IpaBuIIbHBIE MHOTOTPAaHHUKMU:
MIOHATUE IIPABUIBLHOTO
MHOI'OI'PAHHMKA; [IPAaBUJIbHAS

but6mmoreka [{IOK
49 MpU3Ma U MpaBUIbHas
https://m.edsoo.ru/074c8865
MUpaMU/Ia; TpaBUIbHAS
TpeyroyibHasi upamMuaa u
NPaBUIBHBIN TETpa’ap; KyO
[IpencraBneHue o MpaBUIbHBIX
50 MHOTOIPaHHUKAX: OKTad I bubmorexa TTOK
P ‘ P, https://m.edsoo.ru/a0fdd5bf
JOIEKA’APp U UKOCABP.
CumMeTpHs B IPOCTPAHCTBE:
CUMMETPHSI OTHOCUTEIIEHO
TOYKH, TIPSIMOM, TIJIOCKOCTH.
51 DJIEMEHTHI CUMMETPHUU B bubmmorexa IIOK
p https://m.edsoo.ru/b9e777d9
nUupaMuIax,
napajuienenuneaax,
MpaBUJIbHBIX MHOTOTPaHHUKAX
Brruncnenue 31eMeHTOB
52 MHOT'OIPAaHHUKOB: péOpa bubmmorexa IIOK
p - beopa, https://m.edsoo.ru/6¢cdbecef
JUAroHalv, yTJbl
ITiomane OOKOBOIT
MMOBEPXHOCTHU U MOJTHOM
53 MOBEPXHOCTHU MPAMOI NPU3MBI, bubnuorexa [JOK
IJI0111a1b OCHOBAHHUM, TEOpEMa https://m.edsoo.ru/37d84157
0 OOKOBOI OBEPXHOCTHU
IIPSIMOM IIPU3MBI
[Tnomans 6OKOBOK
but6mmoreka [IOK
54 MMOBEPXHOCTH U TTIOBEPXHOCTHU

NpaBUIBHOMN NMUpaMUIbI,

https://m.edso00.1u/5603e¢30b



https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b

Teopema O IJIoMmaIu OOKOBOM
MOBEPXHOCTH YCEUEHHOU
MUPAMHU/IBI

55 KonrponsHast pabora o Teme bubmmoreka [IOK
"MHororpaHHuku" https://m.edsoo.ru/a95t5¢04
n bubmmorexa [JOK
56 II 0 00
OIPITHE OB ODBEME https://m.edsoo.ru/7ad0020b
N bubmuoreka [JOK
57 06
PEM ITHPAMH/H! https://m.edso0.ru/235171b3
n bubnmoreka [JOK
58 06
HEM ITHPAMHIH! https://m.edsoo.ru/f47dfefd
N bubmuorexa [JOK
59 06
HEM TTHPAMHIIL! https://m.eds00.1ru/79¢10312
. bubnuorexa [JOK
60 OOBEM mpamH LI https://m.edsoo.ru/2faade3f
but6mmoreka [IOK
61 &
OOBEM mpu3MEL https://m.eds00.1u/79853608
n bubnuoreka [IOK
62 O0BEM mpu3MEI https://m.edsoo.ru/1e053890
" bubmoreka [JOK
63 OOBEM mpu3MEI https://m.edsoo.ru/482d3f51
64 KontponbHas pabora o teme bubnuoreka [IOK
"O0BEMBI MHOTOTPAHHUKOB" https://m.edsoo.ru/28a6573¢
[ToBTOpEHME, 0000IIIEHNE
65 CHCTEeMAaTH3alMsl 3HaHHUH. bubnuorexa [JOK
ITocTpoeHue ceuenuii B https://m.edsoo.ru/098bedad
MHOTOTPaHHHUKE
66 [ToBTOpeHnue, 06061mEeHNE bubmmorexa IIOK

https://m.edsoo0.ru/f7792ba9



https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
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CHUCTeMaTU3alurs 3HaHH.
Brrunciienue pacCTOsSHUM:
MEXIY JIBYMs TOUKAMHU, OT
TOYKH J0 MPSIMOM, OT TOUKH 10
IJIOCKOCTH, MEXK]TY
CKPELIMBAIOIIMMUCS TPSIMBIMU

but6mmoreka [IOK

67 Hrorosas xkoHTpoIbHAS padoTa 1
p p https://m.edsoo.ru/b9146bc0
[ToBTOpEeHME, 0000IIEHNE
cUCTEMATU3aLUs 3HAHUH.
Brruncienue yriioB: Mexn
Y Y bubnuoreka [IOK
68 CKPEIIMBAIOIIHUMUCS IPSIMBIMU, 1

MEXIY MPSIMOM U IUIOCKOCTHIO,
JBYI'paHHBIX YIJIOB, YIJIOB
MCKAY MIOCKOCTAMU

https://m.edsoo.ru/56765e8b

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68



https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KITACC

KosmnuecTBo yacos D1IeKTPOHHbIE
Ne ara u(pposbie
Tema ypoka Konrpoasbnsie | IlpakTHyeckue A upp
n/n Bcero u3ydeHusi | oOpa3zoBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Cdepa u map: ueHtp,
| pamuyc, TuaMeTp; 1 bubnmoreka [JOK
TUIOIIA/Ib TTOBEPXHOCTH https://m.edsoo.ru/0341bc2b
cdepnl
BzaumHoe pacrionoxeHue
) chepsl 1 MITOCKOCTH; 1 bubnmoreka [JOK
KacaTelabHAas THIOCKOCTH K https://m.edsoo.ru/bed12a43
cthepe; momaas cheps
H3o06paxkenue chepsl,
3 ma apHa HJIOCKO(ETE 1 bubmorexa [OK
p ' https://m.edsoo.ru/be 1572
Ceuenus mapa
Hunuuaapuueckas
MOBEPXHOCTb,
oOpa3yrorue
4 uningﬂ MYECKOMN 1 bubmorexa [OK
P https://m.eds00.ru/6054b8cl
MOBEPXHOCTH, OCh
UWJIAHIPUYECKOMN
MOBEPXHOCTHU
Hunusap: ocHOBaHUS U
0O0KOBasl MOBEPXHOCTb,
bubnunoreka [IOK
5 o0pa3syromas 1 oChb; 1

JI01a s OOKOBOM U
MOJTHOM TOBEPXHOCTHU

https://m.edsoo.ru/188{6216



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
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N306paxkenne nunuxapa
Ha IJIOCKOCTH. Pa3BépTka
uuinunapa. CeyeHus

bu6mmoreka [JOK

6 HRApa (HHVOCKOCTHO’ https://m.edsoo.ru/016e25¢eb
napauienbHON UITN
NEPHEHAUKYIISIPHONU OCU
HUJIUHAPA)

Konuueckas moBepxHOCTb,
o0pa3yroire KOHUIeCKOn
7 IIOBEPXHOCTH, OCh U Bubnmorexa LOK
. https://m.edsoo.ru/c94ba09b
BEpIIMHA KOHUYECKOMN
MOBEPXHOCTHU
Konyc: ocHoBanue u

g BEpILIMHA, 00pa3yroas u bu6muoreka [IOK
0Cb; IIJI0I[a1b OOKOBOM U https://m.eds00.ru/897dd3b2
MOJTHOM OBEPXHOCTHU
Y ced€HHbI KOHYC:

9 00pa3ymoIne U BHICOTA; bubnuorexa [JOK
OCHOBaHUs U OOKOBast https://m.edsoo.ru/1468bab3
MOBEPXHOCTh
N306paxkenne koHyca Ha
mockocTh. Pa3BépTka
KoHyca. CeueHHs KOHyca

10 (TUTOCKOCTHIO, bu6muoreka [IOK
napajuieJIbHON https://m.edsoo.ru/0Obdelbe8

OCHOBAHUIO, U
IJIOCKOCTBIO, IIPOXOIAIIEH
yepe3 BEPLINHY)

11

KoMOunamus ten

but6mmoreka [JOK



https://m.edsoo.ru/016e25eb
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BpAILICHUS U
MHOTOTPaHHUKOB

https://m.edsoo.ru/3cef10e5

MHoOrorpaHHuk,
OTIMCaHHBII OKOJIO c(hephl;

12 cdepa, BIMcaHHas B bubmmorexa OK
pa, https://m.eds00.ru/0b136158
MHOTOTPAHHHK WJIH B TEJIO
BpallleHus
[TonsTre 06 06BEMeE.
13 OcHOBHBIE CBOMCTBA bubmmorexa [TOK
. https://m.edsoo.ru/26a03fb7
00BEMOB TeN
N bubnuorexa [JOK
14 06
DEM IBLIHRIpa, Konyca https://m.edsoo.ru/5513d87b

15 OO0BéM 1mapa U mIoImaIh bu6muoteka [IOK
cdepsl https://m.edsoo.ru/d189bde2
IToxoOuEble Tena B
MPOCTPAHCTBE.

16 COOTHOILLIEHUS MEKTY bu6nuoreka [IOK
IJIOIIAIIMU https://m.edsoo.ru/810cfleb
MOBEPXHOCTEH, 00bEMaMu
MOJ0OHBIX TEJ
KonTponbnas pabora no

17 temaMm "Tena Bpaienus" u Bubmmorexa [IOK

patt https://m.edsoo.ru/4a33a8ab
"O6bembl Ten"

18 BekTop Ha MJI0CKOCTH U B bu6mmoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/5caefclb

19 Clo)keHHe ¥ BEIYUTAHUE bubmuorexa [JOK
BEKTOPOB https://m.edsoo.ru/23f4f089

20 YMHOXEHUE BEKTOpa Ha bubnuorexa LIOK



https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089

YHUCJIIO

https://m.edsoo.ru/dee379eb

PasnosxeHue BekTopa 1o
TPEM HEKOMILJIAHAPHBIM

bubmuoreka [JOK

21
BekTopaM. IIpaBuio https://m.edsoo.ru/a28fd74e
napasuiesenumneia
Pemenue 3amau,

2 CBSI3aHHBIX C bubnuorexa [JOK
NPUMEHEHUEM IIPAaBUI https://m.edsoo.ru/5a827900
JIEHCTBUM C BEKTOPAMHU
KoopauHaTHO-BEKTOPHBIN

23 METO/J ITPU PELIEHUHN Bubmmorexa [IOK

ATPAD https://m.edsoo.ru/d3alfe30
FeOMETPUUYECKUX 3a/1a4
[IpsamoyrosbHas cucrema
KOOpPJIMHAT B

24 MPOCTPAHCTBE. bubnuoteka [JOK
Koopaunats! BexTopa. https://m.edsoo.ru/48db7058
[Ipocreiimme 3a1aun B
KOOpJIMHATAX
VYroa mexay BEeKTOpaMH.

25 CkansipHoe npou3BeICHUE Bubmmorexa [JOK

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

26 Boruncnenue yrioB Mexy bu6mmoreka [IOK
OPSIMBIMUA U TUIOCKOCTSIMUA https://m.edsoo.ru/8efbe78e
KontponsHas padora o

7 teme "BekTopsl u bubnuoreka [JOK
KOOpPJIMHATHI B https://m.edsoo.ru/77¢22fc5
nmpocTpaHcTae"”

b K

28 [ToBTOpenue, 0600MICHNE nommorexa 110

https://m.edsoo.ru/1780basd



https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d

OcHoOBHBIE QUTYPHI,
(baxThl, TEOPEMBI Kypca
IUITAHUMETPHUH

U CUCTEMAaTU3alus 3HAHUM.

[ToBTOpenue, 0600IEHNE

29 OcHoBHBIE QUTYPHI,
(axThl, TEOPEMBI Kypca
TUTAHUMETPHUH

U CUCTEMAaTU3alUs 3HAHUM.

bubmuoreka [JOK
https://m.edsoo.ru/078cd 184

[ToBTOpenue, 0600IIEHNE

30 M CUCTEMAaTHU3aIMsI 3HAHUHN. 1 Bbubnunoreka [JOK
3agauyu IaHUMETPHUH U https://m.edsoo.ru/7491efe0
METO/Ibl UX PEIICHUS
[ToBTOpenue, 0600IIEHNE

31 Y CUCTEMaTH3aIus 3HAHUH. 1 bubnuoreka [JOK
3amaun IIaHUMETPHUH | https://m.edsoo.ru/4dffda97
METO/Ibl UX PEIICHUS
[ToBTOpenue, 0600IIEHNE
Y cUCTeMaTHU3allus 3HaHUM.

32 OcHoBHbIE QUTYDHI, 1 bubmrorexa LIOK

https://m.edsoo.ru/74b2ad91

(bakThl, TEOpEMBI Kypca
CTEpPEOMETPUH

13 Hrorosast KOHTpoOJIbHAA 1 bubnuorexa LIOK
paborta https://m.edsoo.ru/ec24dfc2

14 [ToBTOpEeHME, 0000IIEHNE | bu6nuoreka [IOK
Y cUCTeMaTHU3aIus 3HaHUU https://m.edsoo.ru/f465d10e

OBLIEE KOJIMYECTBO 34

YACOB II0 ITPOTPAMME



https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOU ITPOT'PAMMBbBI

10 KJIACC
Kon o
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl cpeHero o0ero 00pasoBanus
pe3yJibTarTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSIMH: TOUKA, PSAMast, JIOCKOCTh
75 [TpyMeHsSITh aKCMOMBI CTEPEOMETPUH M CIEACTBHS M3 HUX MPH PEIICHUH
' reOMETPUUYECKUX 3a7a4
73 OnepupoBaTh MOHITHUSMHU: MAPAUICTBHOCTh W MEPHEHIUKYISIPHOCTD
' MPSIMBIX U IJIOCKOCTEM
74 KnaccudunupoBaTe B3auMHOE pacloiOXeHHE MPSIMBIX U IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBarh NOHATUSAMU: JIBYIPAHHBIA yroJjl, TPAHU JBYIPAHHOIO YIJIa,
7.5 pedpo IBYTpaHHOTO YIJia, IMHEWHBIA YTOJl IBYTPAHHOTO YyTJa, TpaaycHas
Mepa ABYTPaHHOTO yria
76 OnepupoBarh NOHATUSMU: MHOTOTPAHHUK, BBINYKJIBIA M HEBBITYKJIbINA
' MHOTOTPaHHUK, YJIEMEHTHl MHOTOTPAHHHUKA, TPABUILHBI MHOTOTPAHHUK
77 Pacmno3naBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (MHMpaMujia, MpU3Ma,
' MPsIMOYTOJIbHBIN Mapasienenumne, Kyo)
KnaccubunupoBaTe  MHOTOTpaHHHMKH, BBIOMpas  OCHOBaHUSA  JUIA
. KIacCupuKanuyd  (BBIMYKJIBIE W HEBBINYKIbIE  MHOTOTPAHHUKH,
' MpaBWIbHbIE MHOTOTPAHHUKH, TIPSMbIE M  HAKIOHHBIE MPHU3MBI,
napauieJIenuneibl)
79 OnepupoBathb MOHSATUSIMU: CeKyIas IJIOCKOCTB, CEUeHUe
' MHOTOTPaHHUKOB
710 OOBICHATP  TPUHIMUIIBI  TOCTPOCHHS  CEUYCHHH  MHOTOTPAaHHUKOB,
' UCIIOJIB3YSl METOJ CJIEZIOB
711 CtpouTh ce4YeHUss MHOTOTPAaHHUKOB METOJIOM CJIE€IOB, BBINOJHATD

(BBIHOCHBIE) TJIOCKHE YEPTEKU U3 PUCYHKOB IPOCTHIX 00BEMHBIX (pUryp:




BU/JI CBEPXY, COOKY, CHU3Y

7.12

Pemrats 3aa4i Ha HAXOXKIACHUC TCOMETPUICCKUX BCIUYHH 110 06pa3uaM
HJIN aJIrOpUTMaM, IPUMCHSS HU3BCCTHBLIC aHAJIUTUYCCKUC MCETOAbI IIpH
peICHUKU CTAHAAPTHBIX MATECMATUUYCCKHUX 3aJad Ha BBIYHCIICHHUC
paCCTOHHI/Iﬁ MCXKAY ABYM:A TOYKAMH, OT TOUYKHU JO HpHMOfI, OT TOYKH OO

IJIOCKOCTH, MCKAY CKPCIIUBAIOIMUMHUCS IMPAMBIMHA

7.13

Pemrats 3aa4i Ha HAXOKIACHUC TCOMECTPHUICCKUX BCIUYHH 110 06pa3uaM
WK aJlropuTMam, IPHUMCHSAA H3BCCTHBIC aAHAJIMTUYCCKUE MCTOIbI IIpH
peICHUN CTAHAAPTHBIX MATCMATHUYCCKUX 3aad Ha BBIYHUCJICHHUC YTIJIOB
MCKAY CKPCIIHMBAIOIMIUMUCA IIPAMBIMU, MCKIY HpﬂMOﬁ N IINIOCKOCTBIO,

MEXKIy INIOCKOCTSIMHU, JBYTPAHHBIX YIJIOB

7.14

Beruncnsate 00bEMBI W TUIONIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3Ma, nmupamMua) ¢ MpUMEHEHHEM (HOPMYJI, BBIYUCIIATH COOTHOIICHUS
MEXIY MIOIIASIMU MMOBEPXHOCTEH, o0BEMamu MOTI00HBIX

MHOTI'OI'paHHUKOB

7.15

OnepupoBarh MOHATHSAMHU: CUMMETPUS B IMPOCTPAHCTBE, LIEHTP, OChb H

IJIOCKOCTb CUMMCTPUHU, HEHTP, OCh U IIIIOCKOCTh CUMMCTPHUN (pI/Il"ypBI

7.16

W3BnekaTth, mpeoOpa3oBbIBaTh U HHTEPIPETUPOBATH HHPOPMALUIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUrypax, MpeACTaBICHHYIO Ha

yepTekax U pUCyHKax

7.17

HpI/IMeHHTL reOMCTPHUUCCKUC (I)aKTLI IJIA pCIICHUS CTCPCOMCTPHUUCCKUX
3aaa4, IMpearojJararomux HCECKOJBbKO IHIaroB pCliCHUs, €CJIM YCIOBUA

MIPUMEHEHHUS 3a/1aHbl B SBHOU (hopMme

7.18

[IpumensTh mpocCTeilline MNPOrpaMMHBIE CPEICTBA U BJIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPCOMCTPUICCKUX 3a1a1

7.19

IIpuBOAUTH MpUMEpPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOAC U

KN3HU, PACIIO3HABATH IMMPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

7.20

[IpuMeHsTh MOTyYEHHbIE 3HAHUS HA MIPAKTUKE: aHATU3UPOBATh peasibHbIE
CUTyallud M NPHUMEHATh HW3Y4YEHHBIE IIOHATHS B IIpOLIECCE IIOMCKa
peneHus MaTE€MaTHYECKH chopMynHpoBaHHON pOoOJIEMBI,
MOJZIETIMPOBATh peajbHbIE CUTyallud Ha SI3bIKE '€OMETPHUH, MCCIIEOBAThH
MIOCTPOCHHBIE MOJIEIN C UCIOJIb30BAHUEM TI'€OMETPUUYECKUX MOHSITUNA U
TeopeM, amrnapara ajareOpsl, perarh NPaKTHUECKUe 3aau, CBI3aHHBIE C

HaXOXIACHUEM I'COMETPHUICCKUX BCINYNH




11 KIIACC

Kox IIpoBepsieMble npeIMeTHbIE Pe3yJabTATHI 0CBOEHHSI OCHOBHOM
NpoBepPsieMoro .
00pa3oBaTeILHOI NPOrpaMMbl CpeIHero 001ero 00pa3oBaHus
pe3yjabrarta
6 I'eomeTpus
OnepupoBaTh MOHITHIMH: IIWIHHIPUYECKAs TTIOBEPXHOCTh, 00pa3yromiue
61 UUIUHAPUYECKOW TOBEPXHOCTH, LWJIMHJIP, KOHUYECKas MOBEPXHOCTD,
' oOpa3yromme KOHHYECKOW IOBEPXHOCTH, KOHYC, cdepuueckas
ITOBEPXHOCTh
6.2 Pacmo3naBate Tena BpameHus (MUIUHAP, KOHYC, cdepa u map)
6.3 OOBSICHATDH CIIOCOOBI MOTyUEHUS TeJl BpallleHus
6.4 KrnaccudumnupoBaTh B3aUMHOE pacoNioKeHUE CPephl U IIOCKOCTH
OnepupoBaTh TMOHATUSMH: IIAPOBOM CErMEHT, OCHOBAaHHUE CErMEHTAa,
6.5 BBICOTA CETMEHTA, IIapOBOM CJIOW, OCHOBAHHWE IIAPOBOTO CJIOS, BHICOTA
IapOBOTO CJI0SI, IIAPOBOM CEKTOP
6.6 Beruncnare 00bEMBI M IUIOMIAMM TOBEPXHOCTEH Tell BpaIICHUS,
' FEOMETPUUYECKUX TeJl C MPUMEHEHHEM (popMyIT
OnepupoBaTh TMOHATUSIMH: MHOTOTPAaHHUK, BMHCAHHBIA B chepy
6.7 OTHMCAHHBIN 0KOJIO cephl, cdepa, BIHUCaHHAS B MHOTOTPAHHUK WIIH TEJIO
BpaIeHus
6.3 BBIYUCHATE COOTHONICHMS] MEXKIy TIUIOMIAASIMH TOBEPXHOCTEH W
' 00BEMamMu MOJOOHBIX Tell
6.9 N3o0paxaTh nzydaemble GUTYpbl OT PyKH M C IPUMEHEHUEM MPOCTHIX
' YepTEKHBIX THCTPYMEHTOB
BrpinonnsaTe (BBIHOCHBIE) IUIOCKME YEPTEXKH U3 PUCYHKOB MPOCTHIX
6.10 00BEMHBIX (GUTYp: BUI CBEpPXy, COOKY, CHHU3Y; CTPOUTH CEUEHHUS Tel
BpalleHus
W3Brekath, WHTEPIPETUPOBATH M NPEeOOpPa3OBLIBATH WH(MOPMALUIO O
6.11 MPOCTPAHCTBEHHBIX T'E€OMETPUUECKUX (UTypax, MPeACTaBICHHYIO Ha
YepTekax U pUCyHKax
[TpumeHsTh TeOMeTpuYecKrue (PaKThl Al PEHICHHUS] CTEPEOMETPUUECKUX
6.12 3aja4, MPEArNoJaralonuX HECKOJIBKO IIAaroB pEeUIeHHs, €CIU YCIOBUS
MIpUMEHEHHS 3a/1aHbI B IBHOU (popme
6.13 OnepupoBaTh NOHATHEM: BEKTOP B TPOCTPAHCTBE




6.14

BremonaaTh HCﬁCTBHﬂ CJIOKCHHUA BCEKTOPOB, BBIYUTAHHUA BCEKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCJIO, O6’b$ICH$ITB, KakKUMH CBOMCTBAMHM OHH

o0JazaroT

6.15

HpI/IMeHﬂTB MpaBHJIO IIapaJuICICuIncaa npu CJI0KCHHUU BEKTOPOB

6.16

OHCpI/IpOBaTL MNOHATHUAMU: AOCKAPTOBBI KOOPAWHATBI B IIPOCTPAHCTBC,
BCKTOp, MOAYJIb BCKTOpPA, paBCHCTBO BCKTOPOB, KOOPAMWMHATHI BCKTOpPA,
yroa MExay  BEKTOpPaMH, CKaJIIpHOC  NPOU3SBEACHHUE  BCKTOPOB,

KOJUIMHCAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoauth cyMMy BEKTOpOB U IPOU3BEACHHE BEKTOpa Ha 4YMCIIO, YTOJ
MEXJly BEKTOpaMH, CKaJIIPHOE IIPOU3BE/IEHUE, PACKIIaAbIBaTh BEKTOP IO

ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

33.IlaBaTL IIJIOCKOCTh YPAaBHCHHEM B ﬂeKapTOBOﬁ CUCTCMEC KOOpAUHAT

6.19

Pemate HpOCTCfIIlIHC reOMCTPpUYCCKUC 3aJa4d Ha IMPUMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O METOa

6.20

Pemartr 3agaum Ha J0Ka3aTEIbLCTBO MaTEMaTHUECKUX OTHOIIEHHH U
HaXO0XXACHUEC IT'COMCTPUUCCKHUX BCIWYHH I10 06pa3uaM HIIN aJIroOpuTMam,
IMPUMCHSA HN3BCCTHBIC METOJbI npu peICHUA CTaHAAPTHBIX

MAaTEMATHYCCKUX 3ada4

6.21

[IpuMeHATH TpOCTEHIINE IPOTrPaMMHBIE CPEACTBA M JIEKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTEMBbI ITPU PCHICHUN CTCPCOMCTPUICCKUX 3a/1a1

6.22

IIpuBOoAUTHE NMpUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U

JKHU3HH, paClIO3HABATH IIPOSABIICHUC 3aKOHOB I'COMETPUN B UCKYCCTBC

6.23

[IpumensTh moONydyeHHBIE 3HAHMS HA TPAKTUKE: aHAJTU3UPOBAThH
peanbHBIe CHUTyallud W TNPUMEHATh W3yYCHHBIE IOHATHS B IIpoIiecce
MOWCKA pELICHUS MaTeMaTu4ecku c(opMyIupoBaHHONH MpPOOIEMBI,
MOJICIIMPOBATh PeajbHbIC CHTYallud Ha S3bIKE TEOMETPUH, UCCIIEI0BATh
MOCTPOCHHbBIE MOJIEIM C HCIIOJIb30BAaHHUEM TI'€OMETPHUUECKUX MOHATUH U
TeopeM, armapara areOpbl, penaTh MPaKTHYECKUE 3aa4M, CBSI3aHHBIE C

HaXOKACHUEM I'€COMCTPHUICCKUX BCINYNH




IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KITACC

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHOBHBIE TOHATHS cTepeoMeTpuu. Touka, MpsiMas, IJIOCKOCTb, HMPOCTPAHCTBO.
[TousiTue 00  aKCMOMATUYECKOM  IMOCTPOEHUH  CTEPEOMETPUHU:  AKCUOMBI

CTCPCOMETPHUU U CIICACTBUSA U3 HUX

7.2

B3auMHOe pacrnonoxkeHue TNpsAMBIX B IPOCTPAHCTBE:  MEPECEKAoIINecs,
napajuleibHble M CKpellMBaroImuecs npsaMbie. [lapaienbHOCT MHpPAMBIX U
IUIOCKOCTEM B  MPOCTPAHCTBE: MapajulelibHblE TNpsIMble B  MPOCTPAHCTBE,
MapaiebHOCTh TPEX MPAMBIX, MAPALICTBHOCTh NPSAMOW M IUIOCKOCTH. YTJbI C
COHANpPABJICHHBIMM CTOPOHAMH, YIrOJ MEXIy MpsAMBIMH B IPOCTPAHCTBE.
[TapamienbHOCT IJIIOCKOCTEN: NapaljIebHbIe INIOCKOCTH, CBOMCTBA IApaJUIEIIbHBIX
wiockocteil. [Ipocteiiimue npocTpaHcTBeHHBIE (UTYpBl Ha IJIOCKOCTH: TETpadJp,

KyO, mapaieNenue, HOCTPOCHUE CeUeHHM

7.3

[lepneHUKYIAPHOCTE MPSAMOM M IUIOCKOCTH: NEPIECHAMKYJISAPHBIE IPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MTAPAJUIEIbHbIE U NIEPICHAUKYIISIPHBIE K IUIOCKOCTH, ITPU3HAK
NEPHEHAUKYISIPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O IPSIMOU NEePIEHAUKYIIIPHOU
IUIOCKOCTH. YIJIBI B TIPOCTPAHCTBE: YroJ MEXAYy MPAMOM M IUIOCKOCTBIO,
JBYIPDAaHHBIA yTOJI, JMHEHHBIM Yrojl JAByrpaHHoro yria. Ilepnennukyinsap u
HAKJIOHHBIC: PAaCCTOSIHME OT TOYKM A0 IUIOCKOCTH, PAacCTOSHUE OT MpSIMOU 10
TUIOCKOCTH, MPOEKIUs (PUTyphl Ha IUIOCKOCTh. [lepneHauKyIsIpHOCTh TUIOCKOCTEH:
IPU3HAK  IEPHCHAMKYISIPHOCTH  ABYX  Iutockocte. Teopema o Tpéx

NEPHEHANKYIIIPAX

7.4

IloHsAiTHE MHOTOrpaHHMKA, OCHOBHBIE DSJIEMEHTHl MHOIOTPAHHHKA, BBIIIYKIIBIE H
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. [Ipmsma: n-yrompHas
npu3Ma, TPaHU U OCHOBAHMS MPU3MBI, MpsiMas U HAKJIOHHAs MPU3MBbI, OOKOBas U
IIOJIHAsI TOBEPXHOCTH Npu3Msbl. [lapamnenenunen, npsMOyTroabHBIN NapaJIIeIeHIIE]
u ero csoucrsa. [lupamuna: n-yroiapHas nupamMuaa, TpaHd U OCHOBAHUE MHUPAMUBL,
OOKOBas M IOJIHAs MOBEPXHOCTh MUPAMU/IbI, IPABWIbHAS U yCEUEHHAs MUpaMUaA.

OJIEMEHTHI INpu3Mbl MW MNUPAMHIBL. HpaBI/IHBHLIC MHOT'OIpaHHUKH: ITOHATUC




[IPaBWJIBHOTO MHOTOTpaHHMKA, TMpaBWIbHAs MNpU3Ma U MpaBWIbHAS MHPAMUAA,
npaBUiIbHAs TPEYroyibHAs MUpaMua U NPaBUIbHBIA TeTpasap, Kyo. [Ipencrasnenue
O MpaBWIbHBIX MHOTOTPaHHMKaX: OKTa’Jp, AOAEKayap U ukocadapyrue CeueHus

MMPU3MBbI U ITUPAMHUbI

7.5

CI/IMMeTpI/IH B IIPOCTPAaHCTBC. CHUMMCTPHA OTHOCHUTCIIBHO TOYKH, HpHMOﬁ,
IUIOCKOCTH. DJIEMCHTEI CUMMCTPUHU B IMUpaMUIax, NapajiiCJaCnruneaax, nmpaBUiIbHbIX

MHOTI'OI'paHHHUKax

7.6

Boruncnenue 31eMEHTOB MHOTOTPaHHHKOB: p&Opa, auaroHanu, yrisl [lnomanb
OOKOBOIl TOBEpPXHOCTM U IIOJIHOM NOBEPXHOCTU MpPSMOW MNPU3MBI, IUIOIIA]b
OCHOBaHUH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsMOr npu3Mbl. [1momane 60koBoi
MOBEPXHOCTU M TOBEPXHOCTH IPABWIBHON MNHUpaMHUAbI, TE€OpeMa O IUIoLaau

yceuénHoil nupamuasl. [Tonsitue 06 06bpéMe. OObEM MUPAMUIBL, TPUIMBI

7.7

[TogoGHbIe Tema B mpocTpancTBe. COOTHOIICHHS MEXTY TIJIOMIAISIMHA TIOBEPXHOCTEH,

00BEMaMU ITOTOOHBIX TEN

11 KVIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

6

I'eomerpus

6.1

[{unuHapuyueckas MOBEPXHOCTh, 00pa3yroMe HUINHIPUIECKONH OBEPXHOCTH, OCh
LWINHAPUYECKON MOBEpXHOCTU. LIMIMHIp: OCHOBaHMS U OOKOBas MOBEPXHOCTD,

o0pa3yromias U 0Ch, TUIOMIAIb OOKOBOH U IMOJTHON TTOBEPXHOCTH

6.2

Konuueckas moBepXHOCTh, 00pa3yIolIie KOHUYECKOM MOBEPXHOCTH, OCh U BEPIIIMHA
KOHUYeckoi moBepxHocTu. KoHyc: ocHOBaHHMe W BepiInHA, 0Opasyiomias U OCh,
IJI0ma s OOKOBOM W TIOJHOM TOBEPXHOCTH. Y CEUEHHBIM KOHYC: OOpa3yrolue u

BbICOTA, OCHOBAHUA U OokxoBas ITOBCPXHOCTH

6.3

Cdepa u map: ueHtp, paauyc, AuameTp, Iiouaab NoBepxHocTu cepol. Bzanmuoe

PAaCIIOJIOKCHHUEC C(l)epH n IIJIOCKOCTH, KacaTcJibHasA ITIJIOCKOCTh K C(pepe, iomanb

cepsl

6.4

I/I306pa)KCHI/I€ TCJI BpallICHUSA Ha IMJIOCKOCTHU. PaSBépTKa HUJINHApPA U KOHYCa

6.5

KomOuHnanmu Tten BpalleHuss U MHOTOTPAaHHUKOB. MHOTOIpaHHHK, OIMCAHHBIN

OKOJIO CCI)epBI, C(bepa, BIIMCaHHAasA B MHOT'OI'PAHHHUK, WJIHX TCJIO BpAllICHUA

6.6

[Tonstre o6 o6bEMe. OcHOBHBIE cBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
OpsSIMOYTOJIBHOTO Mapajienenunena u cieActsus u3 He€. OO0bEM HWIMHIPA,

koHyca. O0bEM mapa u wiomaab chepsl




[TogoOubie Tema B mpoctpancTBe. COOTHOMIEHUS  MEXKAY  IUIOMIAISIMU

67 MOBEPXHOCTEH, 00hEMaMH MTOTOOHBIX TEJ
6.8 Ceuenus umnuHApa (MapauieNbHO W TMEPIEHIUKYISPHO OCH), CEUCHUS KOHYycCa
' (mapanenbHOE OCHOBAHUIO U MPOXOASIILEE YEPE3 BEPILNHY ), CEUEHHUS LI1apa
BexkTop Ha miockoctd U B mpocTpaHcTBe. ClOKEHME M BBIUUTAHUE BEKTOPOB.
6.9 YMHO)€eHuEe BEKTOpa Ha uucio. Pa3nokeHne BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
' BekTopaM. [IpaBuno mnapamnenenunena. PemeHune 3amad, CBA3aHHBIX €
IIPUMEHEHNEM MTPABUJI ACUCTBUM C BEKTOPaMHU
[IpssMmoyronbHas cucTteMa KOOpAMHAT B IpocTpaHcTBe. KoopawHaTel BEKTOpA.
6.10 [Ipocreiimue 3amaun B KoOpJAuMHATaxX. YTosu Mexay Bekropamu. CkanspHoe

MMPONU3BCACHUC BCKTOPOB. Brraucnenue YIJIIOB MCXKAY MNPAMBIMU W IIJIOCKOCTAMMU.

KOOp,Z[I/IHaTHO—BeKTOpHI:Jﬁ MCTOI IIPpU PECIICHUU I'€OMETPHUICCKUX 3adaY




IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBAHMSA K NPEAMETHBIM pe3yJIbTaTaM OCBOCHHS
NpOBEPSIEMOro OCHOBHOI 00pa30BaTeJLHOM NPOrPaMMBbI CPeIHEro 00111ero
TpeOoBaHus o0pa3oBaHust

BnageHnne meromamMu J0Ka3aTeNbCTB, aIrOPUTMaMHU pEIICHHs 3aad;
yMeHue (GopMysIMpoBaTh W ONEPUPOBATH MOHATUSIMH: OIpE/CICHNUE,
aKcuoma, TeopeMa, CIEACTBHE, CBOWCTBO, INPHU3HAK, JI0Ka3aTeIbCTBO,
paBHOCHIIbHBIE ()OPMYITHPOBKH; IPUMEHSTh UX; YMEHHE (HOPMYITUPOBAThH
0o0paTHOE U MPOTUBOIOJIOKHOE YTBEPXkAECHUE, MPUBOIUTH MPUMEPHI U
KOHTPIPUMEPBI, MCIOJb30BaTh METOJ MAaTeMAaTHYECKOW WHIYKLHH;
IIPOBOAUTH  JOKA3aTEIbHbIE PACCYXKAEHUA IIPU PEIICHUHM 3a1ay,
1 OLICHUBATh  JIOTMYECKYH)  IIPaBUJIBHOCTb  PACCYXKICHUMN; YMEHHE
OIICPUPOBATH IOHATHUAMU: MHOXKECTBO, ITOJAMHOXKECTBO, ONEpalud Hal
MHOXECTBAMHU; YMEHHME HCIIOJIb30BaTh TEOPETUKO-MHOKECTBECHHBIN
anmnapar Juis OIMCaHUs PEaJbHBIX IPOLECCOB U SIBICHUN U IIPU PELICHUH
3aa4, B TOM 4YHCIE W3 JPYr'uX Y4eOHBIX MPEIMETOB; YMEHHE
OIIepUPOBATh MOHATUAMM: Ipad, CBA3HBINA rpad, AepeBo, LUKI, Tpad Ha
IUIOCKOCTH; YMEHHME 3a/1aBaTh M OIHUCHIBaTh Tpadbl Pa3INnYHBIMH

croco0aMu; UCTIOIB30BaTh rpad)bl MPH PEIICHUH 3a71a4

YMeHue oneprupoBaTh MOHATUSAMH: HATYPAIBHOE YHCIIO, LEI0€ YHCIIO,
CTENEHb C LEJIBIM [10Ka3aTeleM, KOPEHb HATypaJbHOU CTENEHU, CTENEHb
C pAalMOHAIBHBIM  IIOKa3aTejleM, CTeNeHb C  JIEMCTBUTEIbHBIM
nokaszarejaeM, Jorapupm UHMCIa, CHHYC, KOCHHYC M  TaHICHC
MIPOM3BOJIBHOIO YHCJIA, OCTATOK [0 MOJYJIO, PalMOHAIBHOE YHCIIO,
UPpPALMOHAIBHOE  YHCJIO,  MHOXKECTBA  HATypalbHBIX,  LENbIX,
2 paloHalIbHBIX, JEUCTBUTENBHBIX YHCEN; YMEHHE HCIIOJIb30BaTh
NpPU3HAKU JIeTMMOCTH, HAaUMEHBUIMHA OOIIMI JeTuTenh U HauMEHbIIee
oOuiee kpaTHoe, airopuT™M EBKinja npu perieHuu 3ajad; 3HaKOMCTBO C
pa3IMYHBIMM  NO3UIHUOHHBIMM  CHUCTEMAMM  CUHCJIECHMS;  yMEHHE
BBITMIOJHATh BBIYMCICHUE 3HAYEHUM U MpeoOpa3oBaHMs BBIPAXKEHHUH CO
CTeNeHsAMHU M JorapudmMamu, NnpeodpazoBaHUs IPOOHO-pAlIMOHATIBHBIX

BBIPDAKCHUI; YMEHHE ONEPHUPOBATH MNOHATHUSAMHU: IOCIIEIOBATEIbHOCTD,




apudmernyeckas rporpeccus, reoMeTpHuuecKast IIporpeccus,
OeckOHeYyHO yObIBaroIlas TeoOMETpUYecKass IpOrpeccus; yMEHHE
3aJ1aBaTh MOCJIE0BATEILHOCTH, B TOM YHCJIE C TOMOUIbIO PEKYPPEHTHBIX
dopMyn; yMeHHE ONepUpoBaTh IOHATHUSAMHU: KOMIUIEKCHOE YHCIIO,
COMNpPSKEHHBIE KOMIUIEKCHBIE YUCIIa, MOJYJIb U apTyMEHT KOMIUIEKCHOIO
yuciaa, ¢opmMa 3aluCH  KOMIUIEKCHBIX 4ucen (TeoMeTpuyeckas,
TpUrOHOMETpHUUecKas U  anreOpavueckas); YMeTb  IPOU3BOAMTH
apudMeTHUecKue JEHCTBUS C KOMIUIEKCHBIMHU YHCJIaMH; TNPUBOJIUTH
IpUMEphl  HCIOJIb30BAHUSA  KOMIUIEKCHBIX  YHCEN,  ONEepUpoBaTh
NOHATHAMM: MaTpuma 2x2 um  3X3, OIpenenuTeNb MaTpULbI,

FGOMeTpI/I‘-ICCKI/Iﬁ CMBICJI OTIPCACIIUTEIIA

YMeHne omnepupoBaTh MOHITHUSMU: PAMOHAIBHBIC, WPPALMOHAIBHEIE,
MOKa3aTelbHbIE, CTETEHHbIE, JIOTapu(pMUUECKHe, TPUTOHOMETPHUUECKHE
ypaBHEHUS U HEPABEHCTBA, HUX CHCTEMBI, YMEHHE OIEpPUPOBATh
MOHSITUSIMH: TOXAECTBO, TOXKJIECTBEHHOE NpeoOpa3oBaHHe, YpaBHEHHE,
HEpPaBEHCTBO, CHUCTEMa YypaBHEHUW U HEPABEHCTB, PaBHOCWIHHOCTH
YpaBHEHUH, HEpPaBEHCTB U CHUCTEM; YyMEHHE pellaTb YpaBHEHUS,
HEpPaBEHCTBA U CHUCTEMBI C TOMOINBIO PA3IMUHBIX MPUEMOB; pEIIaTh
YpaBHEHUS, HEPABEHCTBA U CHCTEMbl C TMApaMeTpoM; MPHUMEHSThH
ypaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI JJI PELICHUsS MaTeMaTHYECKUX

3aJiav ¥ 3aaa4 U3 pasIndIHbIX obnacreit HAaYKHU U pCaHBHOﬁ KHN3HU

VYMeHHe OmnepupoBaTh MOHATUSAMH: (QYHKIHSA, YETHOCTh (QYHKIHH,
NEPUOIMYHOCTD (PYHKIIUH, OrpaHMYEHHOCTh (PYHKIIUH, MOHOTOHHOCTD
GyHKIHMH, KCTpeMyM (YHKIIMH, HAauOOJbIIIee U HAUMEHbBIIee 3HAUYCHUS
(GYHKIMU HA IPOMEKYTKeE, HeMIpephIBHAS (DYHKIHS, aCHMOTOTHI rpaduka
GyHKIMH, TIepBas U BTOpas Npon3BoaHAs (PYHKIMH, TEOMETPHUYECKUN H
¢u3nueckuif CMBICT TPOM3BOJHON, NEpBOOOpasHas, OINpeneTEHHbIN
UHTETpajl; YMEHHE HAXOIUTh AaCHMOTOTHI rpaduka (DyHKIUH;, yMEHHE
BBIUUCIIATE  TPOM3BOJHBIC CYMMBI, HPOHM3BEACHHUS, YACTHOTO H
KOMITO3UIMHN (DYHKIMH, HaXOAWTh YpaBHEHHE KacaTeNbHOH K Tpaduky
(GYHKUIMH; yMEHUE HAXOIUTh MPOU3BOIHBIC SJIEMEHTAPHBIX (YHKIIMA;
YMEHHE HCIOJIB30BaTh MNPOM3BOAHYIO JUIS HCCIENOBaHUS (QYyHKIHH,
HAXOJUTh HAWOOJbIIME M HAUMEHbIIWE 3HAYCHUS (YHKIMHA; CTPOUTH
rpa¢Ki MHOTOWJICHOB C HCIIOJI30BAHUEM ammapaTa MaTeMaTHYeCKOTO
aHanmu3a; NPUMEHATh MPOU3BOJHYIO JJIS HAXOXKICHHUS HAWIY4IIero

p€iCHud B HNPHUKIAJHBIX, B TOM YHCJIIC COIHAJIBHO-DKOHOMHWYCCKUX M




bu3MYecKuX 3a7avyax; HaXOAUTh TUIOMAAN M 00BEMBI (UTY C MTOMOIIBIO
WHTErpaja; NPUBOJAUTH MPUMEPHl MATEMATUUYECKOI'O MOJEIMPOBAHUS C

MOMOIIbI0 Tu(depeHITnaTbHBIX YpaBHEHUIH

YMeHue onepupoBaTh MOHATHAMHU: rpaduk QyHKIUH, OOpaTHas
(GYHKIMSL, KOMITO3MLUS (YHKIMHA, JUHEeWHass (QyHKIMS, KBaJpaTHYHAs
byHKIHA, panmoHaIbHas byHKIHA, CTeTIeHHasI byHKIHA,
TPUTOHOMETpUYecKne  (QyHKIMH, OOpaTHbIE  TPUTOHOMETPHYECCKUE
¢yHKIMHM, TIOKa3aTelnbHas U Jorapudmuyeckas (YHKIHU; YMEHHE
CTPOUTHh TpaUKH H3yYCHHBIX (DYHKIMH, BBHINOIHATH NPeoOpa3OBaHUS
rpaduKoB (PYHKIUH, UCTIOIB30BaTh TPAPUKH JJIs U3yUEHHsI TIPOIIECCOB H
3aBUCHMOCTEH, NMPH PEIICHUU 3a]ad U3 JAPYTUX YYEOHBIX MPEIMETOB H
3a7a4 M3 peabHON JKU3HU; BBIPAXaTh (POPMYJIaMH 3aBUCHIMOCTH MEXITY
BCJIMYMHAMY; HCIOJB30BaTh CBOMCTBA M Tpapuku QYHKIMHA IS
peleHns ypaBHEHHI, HEPABEHCTB U 3a/1a4 ¢ TapameTpaMu; U300pakaTh
Ha KOOPIMHATHOM TIUIOCKOCTH MHOJXKECTBA pEIICHWH YpaBHEHHH,

HEPABCHCTB U UX CUCTEM

VYMeHue pemaTh TEKCTOBBIC 3a/1aud pa3HbIX THUIOB (B TOM YHCJE Ha
MPOLEHTHI, AOJIM U YacTH, Ha JBUKEHHE, paboTy, CTOUMOCTh TOBApOB U
yCIIyT, HaJIOTH, 3aJa4i U3 00JaCTH YIpaBJiICHUS JIUYHBIMU U CEMEHHBIMU
¢dbuHaHCaMM); COCTABJIATH BBIPAKEHUS, YpaBHEHHS, HEPAaBEHCTBA M HX
CHUCTEMBI MO YCIOBUIO 3aJa4M, HMCCIIEOBATh IMOJIYYEHHOE PEIICHUE U
OIICHUBATh MPABIONOAOOHOCTh PE3YJIbTATOB; yYMEHHE MOJEINPOBAThH
peaibHbIE CUTyallUM Ha $3bIKE MATEMATUKH; COCTABIISTH BBIPAKECHHUS,
YpaBHEHHs, HEPaBEHCTBA M MX CHCTEMbl [0 YCJOBHIO 3a/ayW,
UCCIEAOBAaTh MOCTPOEHHBIE MOJEIM C HCIOJb30BaHUEM ammnapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBINA Pe3yabTaT

YMeHue onepupoBaTh MOHATUSAMU: CpelHee apupMeTHUECKOoe, MeIuaHa,
HauOoJplllee M  HAaWMEHblLIee 3HAYEHUs, pa3Mmax, JUcCHepcHs,
CTaH/JapTHOE OTKJIOHEHHE YMCIOBOrO Habopa; yMEHHE W3BIIEKaTh,
UMHTEPNPETHPOBATh HH(GOPMAIMIO, TMPEACTaBIEHHYIO B TaliuLax, Ha
quarpammax, rpaukax, OTpaskarollyro CBOMCTBA peallbHbIX MPOLECCOB U
SBJICHUI; TIPE/ICTABIATh HH(POPMALIHMIO C TIOMOIIbIO TAaOJIHII U AUArpamM;
UCCIIEIOBaTh CTAaTUCTUYECKHE JIaHHbIE, B TOM YHCJIE C MPUMEHEHHEM
rpapuyeckux METOJOB U  JJIEKTPOHHBIX CpPEACTB; rpaduyecku
UCCJIEIOBaTh COBMECTHblE HAOJIOAEHHMS C TOMOINBIO JAMarpaMm

pacccuBanusa U JIMHEMHOMN perpeccuun




VYMeHue onepupoBaTh INOHATUSAMH: CIy4YallHbIA OIBIT W CIIy4alHOE
COOBITHE, BEPOSTHOCTb CIy4yailHOro COOBITUS; YMEHHME BBIYMCIATDH
BEPOATHOCTh C HCIOJB30BaHUEM TIpaUuecKux METOJOB; MPUMEHSTH
GbopMysIbl CIIOKEHUSI U YMHOXEHHs BEpOSATHOCTEH, (hopMyiy MOJTHOU
BEPOATHOCTH, popmyiy bepHymin, koMOMHaTOpHbIE (HAaKTHI U (POPMYIIBL;
OLICHUBATh BEPOSATHOCTH pEAbHBIX COOBITUH; yMEHHE OIEepUpOBaTh
MNOHSTUSMM: Cly4ailHass BEJMYMHA, pacIlpeieseHUe BEpOSITHOCTEM,
MaTEMaTHYECKOE OKHUJAHUE, IUCHEPCHS M CTaHJApPTHOE OTKIOHEHHE
ClIy4ailHOM BeNWYMHBI, (YHKIUKM pacmpelneieHuss U  IJIOTHOCTH
PaBHOMEPHOI0, IIOKA3aTEIbBHOTO W HOPMAaJbHOTO PpaCHpeleICHU;
YMEHHE HCNOJIb30BaTh CBOMCTBA M3YyUYEHHBIX paclpelesieHud Juis
peleHus 3agayd; 3HAKOMCTBO C MOHSATHSMM: 3aKOH OOJIBIIMX YHCel,
METOJIbl BBHIOOPOYHBIX HCCJIEIOBAHUM; YMEHUE INPUBOAUTH HPHUMEPHI
IPOSIBJICHUS] 3aKOHA OOJIBIIMX YHCET B HPUPOAHBIX M OOIIECTBEHHBIX
SBJICHUSX; YMEHHE ONEPUPOBATh MOHATUSAMU: COUETaHHE, IIEPECTaHOBKA,
YHUCIO COYETaHWM, YHCIO IepecTaHOBOK; OumHOM HbloTOHA; ymeHue
NPUMEHSITh KOMOMHATOPHBIE (PAKTHI M PacCyKICHHS [UIS PEIICHHS 3a1a4;
OLICHUBATh BEPOATHOCTH peasbHBIX COOBITHI]; COCTaBJIATh

BEPOSITHOCTHYIO MOJIEIb U UHTEPIIPETUPOBATH NOJYYECHHBIN PE3YIbTAT

YMeHue onepupoBaTbh IOHATUSMM: TOYKA, MpsAMasi, IIJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIWYMHA YIUIa, IUIOCKMHA yrod,
JIBYI'PAHHBIA yroj, TPEXIPAHHBIA YIOJI, CKPEIIUBAIOLIMECS MPSMBIE,
NapaJuIeIbHOCTh U NMEPHEHIUKYISIPHOCTh NMPSAMBIX U IUIOCKOCTEH, yroi
MEXIY MNPSMBIMH, YTOJ MEXKAY IPSIMOM M IUIOCKOCTBIO, YIOJl MEXIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU IO IJIOCKOCTH, PACCTOSIHUE MEKIY
IIPSAMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTSAMM; YMEHUE UCIIOIb30BaTh IIPH
pelIeHUH 3aJad U3ydyeHHbIE (PAKTHI MU TEOPEMbI INIAHUMETPUHU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYXAIOIIEro MHUpA; CTPOHUTH
MaTEMaTUYECKHE MOJEIM C IOMOIUBIO TI'E€OMETPUYECKHX IOHATUH H

BCJIMYHMH, PCIIAaTh CBA3aHHBIC C HUMU NPAKTUYCCKUC 3aa4Yn

10

YMeHue onepupoBaTh MOHATUAMHM: IUIOUIaab (GUrypbl, 00bEM (uUrypsl,
MHOTOTPAaHHHK, HPaBIJIbHBI MHOTOTPAHHHK, CEUYCHHE MHOTOTPAaHHHUKA,
Ky0, mapajuienenures, Npu3Ma, NUpamMuaa, (Gurypa U IMOBEPXHOCTb
BpalleHNs], HWINHAP, KOHYC, Imap, cdepa, miomanas chepsl, IUIOmab
MOBEPXHOCTU NHPaMM[bI, TMPU3MBI, KOHycCa, LWIMHApa, 00BEM KyOa,

IPSIMOYTOJIBHOTO MapaijleNienuneaa, MUpaMuabl, HpU3Mbl, LHWIMHIPA,




KOHYCa, I11apa, pa3BépTKa MOBEPXHOCTH, CEUYECHMsI KOHYCAa M LIWJIMHJIPA,
NapajuleJIbHbIE OCH WM OCHOBAHHUIO, CEYEHUE 11apa, IIJIOCKOCTD,
Kacaromasics cdepbl, LUIUHAPA, KOHYCa; YMEHHE CTPOUTH CEUYECHHE
MHOTI'OI'paHHHMKA, U300pakaTh MHOTOTPAHHUKH, (PUTYpPBl U ITOBEPXHOCTH
BpALICHUs, UX CEYECHMsI, B TOM YHCJIE C IOMOIIBIO AIEKTPOHHBIX CPEJICTB;
YMEHHE NPUMEHSTh CBOMCTBAa T€OMETPHUUECKUX (PUTYp, CAMOCTOATEIBHO
(bopMyJIMpPOBaTh OMPEJEIICHUS U3YYaeMbIX (PUTyp, BBIIBUraTh TMIOTE3bI
O CBOMCTBaX M NMpH3HAKaX F€OMETPUYECKUX (UTYyp, 0OOCHOBBIBATH WM
ONpoBepraTh HX; YMEHHE MPOBOAMUTH KiIacCUPUKAUUIO QUryp 1o
pa3IMYHBIM TPU3HAKaM, BBINOJIHATH HEOOXOIUMBIE IOMOJHHUTEIbHbIC

MOCTPOCHUS

11

YMeHue omepupoBaTh TMOHATHUSIMH: JIBUKCHHE B TPOCTPAHCTBE,
napaulebHBIA MEPEHOC, CUMMETPHSI Ha IUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue TMOMO0US, TMOMOOHBIE QUTYPHI;, YMCHHE
pacro3HaBaTh paBHbIC W MOAOOHBIC (PUTYpPHL, B TOM YHCIIE B MPUPOJIE,
UCKYCCTBE, apXUTEKTYpEe; HCIOJIb30BATh T'€OMETPUYECKHE OTHOIICHHS
IpU pEIIeHWH 3aJad; HAaXOMUTh T'€OMETPUYECKHE BEIMYMHBI (IJIHHA,
yroj, IUIOIaab, OOBEM) TPH pPEIICHHH 3a1ad H3 APYTruxX Y4eOHBIX
NpEeJMETOB M U3 PEaTbHOM KHU3HU; YMEHUE BBIYUCISTH T€OMETPUUECKHUE
BEJIMYMHBI (AJTUHA, YTOJ, IUIOMAAb, OOBEM, IUIOIIAAb MOBEPXHOCTH),
UCTIONB3YsS M3y4YeHHbIE (DOPMyNBI M METOIBI, B TOM YHCIE: IUIONIAIb
MOBEPXHOCTU MHUPAMHBI, TIPU3MBI, KOHYCa, IWIMHAPA, IUIOMaab chepsr;
00bEM Ky0a, MPSIMOYTOJBHOTO MapauleNienue/a, MUPaMUAAbI, TPH3MBI,
IIMHAPA, KOHycCa, INapa; YMEHHE HaXOIUTh OTHOUIEHHE OO0BEMOB

MoTI00HBIX (pHUryp

12

YMeHHne onepupoBaTh MOHATUSMU: NMPSMOYTOJIbHAS CUCTEMAa KOOPIUHAT,
BEKTOp, KOOPAMHATHI TOYKH, KOOPAMHATHI BEKTOPAa, CyMMa BEKTOPOB,
MIPOU3BEIEHNE BEKTOpa Ha YHCIO, pa3joXeHHe BeKTopa Mo 0Oas3ucy,
CKaJsIPHOE IIPOM3BEJICHUE, BEKTOPHOE IPOMU3BEICHHUE, YTOJN MEXKIY
BEKTOpPAMH; YMEHHUE HCIOJIb30BaTh BEKTOPHBIA U KOOPAWHATHBIA METOJ
JUISL pelICHUS TEOMETPUUYECKHMX 3aJad M 3aJad JAPYruX Y4eOHBIX

MIPEAMETOB

13

YMeHne BbIOMpAaTh TMOAXOMSAIIMN METOH [UIi pelIeHus 3a1adw;
[IOHMMAaHUE 3HAYMMOCTH MATEMAaTUKM B HW3YYEHUU NPUPOJHBIX U
OOIIIECTBEHHBIX MPOIIECCOB W  SBJICHWUW; YMEHHE pPacro3HaBaTh

MMPOSABJICHUC 3dKOHOB MATCMATUKHU B HUCKYCCTBC, YMCHHC IIPUBOJUTH




MNpUMEPBl  MATCMATHYCCKUX

MaTeMaTU4eCKOMH HAayKH

OTKPBITHUA  POCCHMCKOMN

u

MHUPOBOU




INEPEYEHD 2JIEMEHTOB COJAEPXXAHUS, IIPOBEPAEMBbBIX HA EI'D
11O MATEMATHUKE

IIpoBepsieMblii JJIEMEHT COAEePKAHUS

Kon

1 Yucna v BBIYUCICHUS

1.1 HarypanbsHble 1 nenbie yucna. [Ipu3Haku 1eIUMOCTH HENbIX YUCET

- Panmonaneupie uucna. OOBIKHOBEHHbIE U JECSITHUYHBIE JIpOOM, MPOILEHTHI,
. OeCKOHEUHBIEe IEPUOTUYECKUE IPOOH

13 Apudmernueckuil KOpeHb HaTypaJbHOM cTeneHu. JeHcTBUA ¢ apupMeTHIeCKUMHU
' KOPHSIMHM HaTypajibHOU CTEEHU

14 Crenens ¢ nenbM nokaszatesneM. CTeneHs ¢ palioHaIbHBIM MoKa3aTeneM. CBOMCTBa
' CTETICHH

Ls CuHyC, KOCMHYC W TaHI€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
. apKTaHI€HC YHUCIOBOIO apryMeHTa

1.6 Jlorapudm uucna. [lecaTuyHble U HATypaibHbIE JOrapupMBbI

JeiictButenpHble  uncia. ApudMeTHUECKHE OIepaluud ¢ JICHCTBUTEIBbHBIMU
1.7 yuciamu. [IpubnnxEHHble BIYUCIICHUS, PAaBUIa OKPYTJICHUS, IPUKUIKA U OIICHKA
pe3yJibTaTa BbIUMCIEHUN

1.8 [IpeobpazoBaHue BeIpaKeHUN

1.9 KommnekcHbie yncna
2 VYpaBHEHUS U HEPABEHCTBA

2.1 Llenpie u 1pOOHO-pallMOHATBHBIC YPAaBHEHUS

2.2 HppanuoHanbHble ypaBHEHUS

2.3 TpuronomeTpuuecKkue ypaBHEHH

24 [ToxazarenbHble U JOrapuPMUUECKHE YPaBHEHUS

2.5 enbie n 1poOHO-paIIOHATIEHBIE HEPABEHCTBA

2.6 UppanmonanbHbie HEpaBEHCTBA

2.7 [Toxa3zaTenbHbIE U JOrapuPpMUUECKIE HEPABEHCTBA

2.8 TpuroHomeTpruuecKue HEPABEHCTBA

2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHHUH U HEPABEHCTB

2.10 YpaBHEHMS1, HEpPABEHCTBA U CUCTEMBI € TapaMeTpaMHu

2.11

Martpuiia cucTeMbl JIMHEHHBIX ypaBHEHUH. OnpeneauTens MaTpULIbI




3 @OyHKIMU U TpaduKu
31 Oyukius, cnocoOwl 3amanus ¢yHkun. ['paduk ¢yHkumu. B3anmmuo oOpaTHBIE
. bynkiun. YétHble u Heu€THbIe QyHKIMH. [leproanueckue GyHKINN
OO6nacthb ompeneneHus W MHOXKECTBO 3HaueHW QyHkumu. Hymn ¢yHkumu.
19 [IpoMexXyTKM  3HAKOMOCTOSHCTBA.  I|IpOMEXYTKM  MOHOTOHHOCTH  (DyHKITHH.
' Makcumymbl 1 MUHUMYMbI GyHKuMu. HauOosnbliee M HauMeHbIlee 3HAYEHUE
(GYHKIMU HAa TPOMEKYTKE
33 CrenenHass (QyHKIMS C HAaTypaJbHbIM W IIeNbIM Toka3ateneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U TpaviKk KOPHS 1-0 CTENIEHU
3.4 Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA U TpadUKU
3.5 [TokazarenbHast u Jorapudmuyeckas GyHKIUU, UX CBOMCTBA U IrpaduKu
16 Touku paspbiBa. AcuMnTorel TpapukoB ¢GyHKmmid. CBolcTBa  (QyHKIHIA,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 33/1aHUS M1OCIIEA0BATENILHOCTEH
3.8 Apudmernueckas 1 reomeTpudeckas nporpeccud. @opmyra ClI0XKHbBIX IPOLIEHTOB
4 Havana maTremMaTn4eckoro aHaansa
4.1 [TpousBoaHas ¢pyHkimu. [Ipon3BoiHbIE A1€MEHTAPHBIX (PYHKIIMHA
[IpumeHeHre NPOM3BOAHOM K HCCIENOBAHUIO (QYHKIMH Ha MOHOTOHHOCTb U
4.2 sKcTpeMyMbl. HaxoxaeHne HanOoNbIIero 1 HaMMEHbIIEro 3HaYeHUs (YHKIHUU Ha
OTpe3Ke
43 [TepBooOpa3nas. UnTerpan
5 MHoOXeCTBa U JIOTUKa
5.1 MHoOXxecTBO, ornepauu HajJ MHOKecTBamu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomMOunaropuka
7 I'eomeTpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMBbIE ¥ TNIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u NOBEpXHOCTH BpaLICHUS




7.5

KoopanHatel 1 BEKTOPBI




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






