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PaGouas mnporpamma yude6HOro Kkypca «['eomerpusi» 0a30BOro ypoBHS s
ooyuarommxcs 10 —11 «maccoB pa3paborana Ha ocHOBe DeaepanbHOTO
rocyJapCTBEHHOr0 00pa30BaTEIbLHOIO CTaHAapTa CpeAHero oomiero oopa3oBaHMs, C
y4ETOM COBPEMEHHBIX MHUPOBBIX TPEeOOBAaHUM, MPEIBABISIEMBIX K MaTEeMaTHYE€CKOMY
o0pa30BaHWIO, W TPATUIUN POCCUICKOro oOpa3oBaHusa. Peanmuzanus mporpaMmbl
o0ecreynBaeT OBJIAJICHUE KITFOUEBBIMH KOMIIETCHITUSIMHU, COCTABJISIFOIIIUMU OCHOBY JIJIS
CaMOpa3BUTUSL M HENPEPHIBHOTO 00pa30BaHMs, UEIOCTHOCTh OOIIEKYJIbTYPHOIO,
JUYHOCTHOTO ¥ TI03HABATEIBLHOTO PA3BUTUS TUYHOCTU 00YYaIOUTUXCS.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHOoCTh yueOHOro Kypca reoMeTpuH Ha YPOBHE CPEIHEro o0Iero oopa3zoBaHus
oOyCJIOBIIEHA  MPAKTUYECKONW 3HAYMMOCTBIO  METANpPEAMETHBIX U  MPEAMETHBIX
pe3yJabTaTOB  OOyYEHUS] TEOMETPUU B  HANPABICHUU JUYHOCTHOTO  Pa3BUTHUSA
oOy4aromuxcs, (opMUpOBaHUA (DYHKIMOHAJIBHOM MAaTeMAaTHYE€CKOM TI'PaMOTHOCTH,
U3YYEHHUS] JpYruX Yy4eOHBIX JUCUUIUIMH. Pa3Butue y oOyyaromuxcs MNpaBUIbHBIX
MPENCTABICHUA O CYIIHOCTM W TMPOUCXOXKICHUU TEOMETPUUYECKUX aOCTpaKIIHid,
COOTHOILIEHUH PEAITbHOIO M HWJCAIBHOr0, XapaKTepe OTPaKEHHs MaTeMaTH4eCKOM
HAyKOH SIBJI€HUH M MPOLECCOB PEaTbHOIO MHUpa, MECTE F€OMETPUMU B CHCTEME HAayK H
PO  MATEMaTUYECKOro MOJCIUPOBAHUS B HAYYHOM TIO3HAHUM U B MPAKTHUKE
CIIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOTO MHPOBO33PEHMS YUAIIUXCS, a TAKKE KauyecTB
MBIILJIEHUS, HEOOXOIUMBIX JJIsl a[JalTallii B COBPEMEHHOM OOILIECTBE.

['eomerpus siBisieTcs OAHUM U3 0a30BBIX MPEIMETOB HA YPOBHE CPEAHEro OOLIEro
o0pa3oBaHHs, TaK Kak OOECIeYMBAET BO3MOXKHOCTh W3Y4YEHUS KakK JUCIHUILIUH
€CTECTBEHHO-HAYYHON HAIPABICHHOCTH, TAaK U TYMaHUTAPHOM.

Jlormueckoe  MbllUIeHHE, (QopMHpyeMoe TNpU  H3YyYEHUH  OO0YyYarOIIMMHCS
MOHSATUMHBIX OCHOB T'€OMETPUU M TMOCTPOCHUU IEMOYKU JIOTHYECKUX YTBEPKIACHUU B
XOJI¢ pElICHUs] TeOMETPUYECKUX 3aj[ady, YMEHUE BBIJIBUIaThb U ONPOBEPraTh TUMOTE3bI
HEMOCPEICTBEHHO HCITOJIb3YIOTCS MPU PELICHUH 337a4 €CTECTBEHHO-HAy4YHOro LMKJa, B
YaCTHOCTHU U3 Kypca (PU3UKH.

YMeHue OpueHTHUPOBATHCS B MPOCTPAHCTBE MIPAET CYIIECTBEHHYIO POJb BO BCEX
001acTsIX NeATeTbHOCTH YenoBeka. OpueHTaIMs YeT0BeKa BO BPEMEHU U MPOCTPAHCTBE
— HEOOXOAMMOE YCIIOBHE €r0 COIMAIBHOTO OBITHS, (hOpMa OTPAKECHHS OKPYKAOIIETO
MHpa, YCIOBUE YCIIEUTHOTO MO3HAHMS U aKTUBHOI'O MPE0Opa30BaAHUS JE€UCTBUTEIbHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3zaMu OOBEIMHSET pa3Hble BUJbI Y4EOHOU U
TPYJIOBOM AESATENIbHOCTH, SBISETCS OJHUM M3 MPO(EeCcCHOHATHLHO Ba)KHBIX KAdecT,
MO3TOMY aKTyallbHa 3ajada (OPMUPOBAHUS y OOYYAIONIMXCS MPOCTPAHCTBEHHOTO
MBIIIJIEHUSI KaK PAa3HOBUAHOCTH OOpPA3HOI'0 MBIIUIEHHUS — CYIIECTBEHHOTO KOMIIOHEHTa
B IMOJIIOTOBKE K MPAKTUYECKON EATEIIbHOCTH IO MHOTUM HAMPABJICHUSIM.



[lens ocBoeHust mporpamMbl yueOHOro kypca «l'eomerpus» Ha 0a30BOM YpOBHE
o0ydeHus — o011e00pa3oBaTeIbHOE U OOIIEKYJIBTYPHOE Pa3BUTHE OOYyYaIOIIUXCS Yepes
o0ecriedeHUE BO3MOXXHOCTH TPUOOPETEHHS M UCIOJIb30BAaHUS CHUCTEMAaTUYECKHUX
r€OMETPUYECKUX 3HAHUW U JEHCTBUHM, CHEMUPUYHBIX TEOMETPUH, BO3MOXKHOCTU
YCHEIIHOI'0 MPOJOKEHHs] O0pa3oBaHUs [0 CHEUUATbHOCTSIM, HE CBS3aHHBIM C
MPUKJIAJHBIM UCIIOJIb30BAHUEM T'€OMETPHUH.

[Iporpamma 1o reomeTpun Ha 6a30BOM YpOBHE IpeAHa3HAYEHa JIJIsi 00y4Yaromxcs
CpeIHEH IIKOJIbl, HE UCTIBITHIBABIINX 3HAYUTEIbHBIX 3aTPYJHEHUI HA YPOBHE OCHOBHOT'O
obmero oOpaszoBanms. Takum oOpa3zoMm, oOydaromiuecss Ha 0a30BOM YPOBHE JOKHBI
OCBOUTH OOIIIME€ MAaTeMaTUYECKHE YMEHHs, CBA3aHHbIE CO CHEUU(UKON T€OMETpUU U
HEeOoOXoIUMbIEe JIs KM3HH B COBpeMEHHOM obOmiectBe. Kpome 3TOro, oHu umeror
BO3MOXKHOCTh HM3yYUTh TeOMeTpuio Ooniee TiyOOKO, €clu B JaJbHEUIIEM BO3HUKHET
HEO00XOIUMOCTh B T€OMETPUYECKHUX 3HAHUSIX B MPOPECCUOHAIBHON AEATENBHOCTH.

JlocTikeHne  1end  OCBOEHUSI  NpOrpaMMbl  OOECIIEYMBAETCA  PEIICHHEM
COOTBETCTBYIOIIUX 3a/1a4. [I[puopuTeTHBIMU 3a/1auaMu OCBOEHUs Kypca «['eomeTpun» Ha
6a3zoBoM ypoBHe B 10—11 kmaccax sSBISIOTCS:

e (opMupoBaHHE MPEACTABIEHUS O F'€OMETPUM KAaK YACTU MHPOBOM KYJIbTYpPHI H

OCO3HaHHE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opmMupoBaHHE TPENCTABICHUS O MHOTOTPAHHUKAX M TEJaX BpaIEHUS KaK O
BOKHEUIIINX MATEMAaTHUYECKUX MOJEISAX, MO3BOJAIONIMX OMUCHIBATH U U3y4aTh
pa3HbIe SBJIEHUS OKPYKAIOLET0 MUPA;

e (QopmMupoBaHME yMEHHUs pacloO3HaBaTh Ha UYEPTEKax, MOAEISIX U B pealbHOM
MHUpPE MHOTOTPAaHHUKU U Te€Jla BPalCHNUS;

e OBJAJCHUE METOAAMHM pEIHIEHUS 3a7ad Ha IIOCTPOEHUS Ha H300paKEHMIX
MIPOCTPAHCTBEHHBIX (PUryp;

e (QopmMupoBaHME  yMEHHS  OMNEpPUPOBATH  OCHOBHBIMM  TMOHATUSIMH O
MHOTOTPaHHUKaX U TelaX BpalIeHUs! U UX OCHOBHBIMH CBOMCTBaMU;

e OBJIAJICHUE aNTOPUTMaMU PEIICHHUS OCHOBHBIX THUIOB 3ajad4; (opMmupoBaHHe
YMEHUS MTPOBOJUTH HECIIOKHBIE JOKA3aTEIbHbIE PACCYKICHUS B XOJ€ PELICHUs
CTEpEOMETPUUECKHUX 3aa4 U 33/1a4 C MPAKTUUYECKUM COJIEPKAHUEM;

e pa3BUTHE MHTEJUIEKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH OOydaromuxcs,
MO3HABATEIbHON AaKTUBHOCTH, HCCJIEIOBATEIbCKUX YMEHUM, KPUTUYHOCTHU
MBIIUICHUS

e (QopmupoBaHue (QYHKIMOHAIBHOW T'PAMOTHOCTH, PEIEBAHTHOM TI'€OMETPUU:
YMEHHE pPaCMO3HABATh IMPOSIBICHUS TEOMETPUYECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEHN B pEaNIbHBIX KM3HEHHBIX CUTYaIUsAX U MMPU U3YUYCHUH JTPYTUX
y4eOHBIX TMPEAMETOB, TMPOSBICHUS 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH,
bopMynHpoOBaTh UX Ha S3bIKE TEOMETPUU U CO3/1aBaTh Fr€OMETPUUYECKUE MOJIEIH,
MIPUMEHSTh OCBOCHHBIM T€OMETPUYECKUU amnmapaT [Jisd PEIICHUS IMPAKTUKO-



OPUEHTUPOBAHHBIX 337a4, HWHTEPHPETUPOBATh M OLEHUBATh IIOJYyYEHHBIE
pPE3yIbTATHI.

OTAMYUTENBHON OCOOEHHOCTBIO TPOrpaMMbl SIBISIETCS BKJIIOYEHHE B KYypC
CTEPEOMETPUM B HAualie €ro M3y4YeHUs 3a7ad, pelIaeMblX HAa YPOBHE WHTYUTHUBHOTO
MO3HAHUs, M OINpenein€HHbIM 00pa3oM OpraHu3OBaHHas paboTa HaJA HHUMH, 4YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTI'O U MPOCTPAHCTBEHHOT O MBIIJICHUSI, CTUMYJIUPYET
OPOTEKAHUE WHTYUTUBHBIX IMPOLECCOB, MOTHBUPYET K JaJbHEHIIEMY HW3YYECHHIO
peaIMeTa.

[IpennoureHne oTAa€rcsl HATIAIHO-KOHCTPYKTUBHOMY METOJY OOYy4Y€HUs, TO €CTh
TEOpETUYECKHE 3HaHUS MMEIT B CBOEH OCHOBE YYBCTBEHHOCTh MPEIMETHO-
NPaKTUYECKON  JIeSITENbHOCTH. Pa3BUTHE MNPOCTPAaHCTBEHHBIX NPEACTABICHUM Y
y4aluxcsi B Kypce CTEPEOMETPUM NPOBOIAUTCSA 3a CUET PELICHMS 3a4ad HAa CO3/IaHHE
IPOCTPAHCTBEHHBIX 00pa30B M 3aJa4 Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU 00pa3aMH.
Coznanue oOpa3a NpOBOAMUTCS € OMOPOW HA HATISAHOCTh, @ ONEPUPOBaHUE 00pa3oM — B
YCJIOBUSIX OTBJICUEHHS] OT HAIrVISIAHOCTH, MBICIEHHOIO HW3MEHEHHSI €ro HCXOIHOTO
COJIEpP KAHMS.

OcHOBHBIE cozaepKaTenbHble JTUHUA Kypca «l'eomerpum» B 10-11 kiaccax:
«MHororpanHukn», «lIpsiMple W TIUIOCKOCTM B NpOCTpaHCTBe», «Tena BpalieHus»,
«BekTopel M KOOpAMHATBI B IIPOCTPAHCTBE». DOpPMUPOBAHME JIOTMYECKUX YMEHHU
pacnpeaensieTcss He TOJIBKO MO COAep KaTeIbHbIM JUHHUSIM, HO U M0 rojaM oOy4eHHs Ha
YpOBHE CpPEeIHEro 00111ero 00pa3oBaHuUs.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE TMPEAMETHBIM  pe3yJbTaTaM
OCBOEHHUsI  pabouedl  HporpaMMbl,  pacmpelenéHHbIM 1O  rojaM  oOydeHus,
CTPYKTYPUPOBAaHO TakuM 00Opa3oM, YTOOBI OBIAJCHHE T'€OMETPUUECCKHUMH MOHATUSAMU H
HABbIKAMHM OCYIIECTBJISUIOCH MOCJIEAOBATEIbHO W IOCTYNATENbHO, C COOJIIOJICHUEM
MPUHIMIIA MPEEeMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS BKIIIOUAIUCh B OOIIYIO CUCTEMY
reOMETPUYECKUX TPE/ICTABICHUN 00ydJarouuxcs, pacmupss u yrayomnss e€, oOpasys
IIPOYHBIE MHOXECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

Ha u3ydenune reomerpum orBoautTcs 2 yaca B Henemo B 10 kmacce m 2 yac B
Henento B 11 kiacce, Bcero 3a ABa roja ooydenus - 136 yueOHbIX yaca.



COJEPXKXAHME YYEBHOI'O KYPCA
10 KITACC

IIpsiMmble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUSA  CTEpeOMETpUU. Touyka, mOpsAMas, IUIOCKOCTb,
npoctpaHcTBO. I[loHsiTHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX.

B3anMmHoe pacnonokeHue TMpsMBIX B NPOCTPAHCTBE: IIEPECEKArOLIHeEcs,
napajiebHble M CKpelIMBaromuecss mnpsimele. [lapamnenbHOCTh NOPSMBIX H
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIBbHBIE TMpPSMbIE B IPOCTPAHCTBE;
NapajuIeIbHOCTh TPEX MPSAMBIX; NMAPAIUIEIBHOCTh MPSAMON M IUIOCKOCTH. YTUIBI C
COHAIIPABJIEHHBIMM CTOPOHAMH; YrOJd MEXAY NOPSIMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTH IJIOCKOCTEM: MapaJlIeIIbHbIE TUIOCKOCTH; CBOMCTBA
napajuieNbHbIX TuiockocTel. [lpocreifiine mnpocTpaHCTBeHHbIE (UIYyphl Ha
IUIOCKOCTH: TE€TPas3p, KyO, napajuiesenune 1; IoCTPOCHUE CEUCHUH.

[lepneHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIECHANKYIISPHBIE NPSIMBIC B
MPOCTPAHCTBE, NPSMbIE MapaUICIbHBIE W TEPHECHAUKYJISIPHbIE K IUIOCKOCTH,
NPU3HAK TEPNEHANKYISIPHOCTH MPSAMOA M IUIOCKOCTH, TeopeMa O NpsIMOK
MEPIEHAUKYIAPHON TUIOCKOCTH. YTJIBI B IMPOCTPAHCTBE: YIrOJl MEXAY MPIMON U
IUIOCKOCTBIO;  ABYIPAaHHBIA  Yrojd, JIMHEWHBIM Yroa JBYIPaHHOrO  yrija.
[leprieHAUKYIJISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKHU 10 IJIOCKOCTH, PACCTOSHHE
OT  TOpsIMOM 7O  IUIOCKOCTH,  TPOEKIUs  (QUrypbl Ha  IUIOCKOCTb.
[lepnieHAUKYISPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPHEHAUKYIAPHOCTH  JBYX
mIockocTer. TeopeMa 0 TpEX MepIeHAUKYIISIpax.

MHOrorpaHHuKH

[ToHsiTME MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAHHUKA, BBITYKJIbIE
Y HEBBINYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOrOrpaHHuka. [Ipusma: n-yrosnpHas
puU3Ma; TPaHU U OCHOBAHUS MPU3MBI; MpsAMasi U HAKJIIOHHASI IPU3MbI, OOKOBas U
MIOJTHAS MIOBEPXHOCTh IIPU3MBL. [Tapannenenunen, IPSAMOYT OJIbHBIN
napajuienenunes; 1 ero corcrBa. [lupamupa: n-yroiapHas nupamuja, TpaHd U
OCHOBaHHE MUPAMHUIBI; OOKOBAs M TIOJTHAS MIOBEPXHOCTh MUPAMU/IBI; TIPABWIIbHAS U
yCeu€HHasi MnHUpamMuja. OJEMEHTbl Tpu3Mbl W nupamuibl. [IpaBuibHbBIE
MHOT'OTPaHHUKU: TMOHSATHE MPABUIBHOIO MHOTOTPAHHMKA; MPAaBWIbHAS MpU3Ma U
NpaBUJbHAs NUpPaMU/a; MpPaBUIbHAs TPEYrojibHas MHUpPaMHIA W TPaBUIIbHBIN
TeTpa3p; KyO. IlpencraBieHne O mpaBWIBHBIX MHOIOIPAHHHUKAX: OKTa’3p,
nonexka’ap v ukocasap. CeueHust npu3Mbl U MAPAMHUIBI.

CummMmeTrpusi B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MPSAMOU,
IUIOCKOCTU.  DJEMEHTHl CUMMETpUM B NHUpaMHIaX, HapaJUleenuIenax,
MPAaBWIbHBIX MHOTOTPAHHUKAX.



BblunciieHne 31€MEHTOB MHOTIOTPaHHUKOB: pPEOpa, [AMaroHaiu, YIJIBL.
[Inomans OOKOBOW MOBEPXHOCTH U IOJHOM MOBEPXHOCTH NPSIMOM IPHU3MBI,
IUIONIalb OCHOBaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH NPSIMOM MPU3MBI.
[Tnomans OOKOBOM NOBEPXHOCTM U TOBEPXHOCTH NPABUIBHOM NUpPaMU[IBL,
TeopeMa O TuIiomanau yceuéHHoi mmpamuabl. [lonstue 00 o00bEMe. OO0BEM
MAPaMUbl, TPU3MBI.

[Togo6ubie Tema B mpocTtpaHcTBE. (COOTHOUIEHUS MEXIY IUIOMIAASIMU
MOBEPXHOCTEH, 00bEMaMU TTOIOOHBIX TEJI.

11 KVIACC

TeJsa BpalueHus

Hununapuyeckas MIOBEPXHOCTb, oOpasyrorue UAJTHHAPUYIECKON
MOBEPXHOCTH, OCh IWIMHJPUYECKOW TMOBEPXHOCTU. LMnuHAp: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpa3ywollas MU OCh; IUIOMIAJb OOKOBOM M TOJHOMN
ITOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3yroliue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM moBepXxHOCTH. KOHYC: OCHOBaHME M BeplMHA, 00pa3yrolias
U OCh, IUIONAA, OOKOBOM U TIOMHOM TIOBEPXHOCTH. YCEUEHHBIM KOHYC:
oOpa3yrolue U BbICOTa; OCHOBAHUSI U OOKOBasi IOBEPXHOCTb.

Chepa u map: UeHTp, paauyc, AUAMETP; IUIONIAJb MMOBEPXHOCTU CQEPBHL.
B3aumnoe pacnonoxxeHue chepbl U TUIOCKOCTH; KacaTellbHasi TII0CKOCTh K cdepe;
10 b CQepBhl.

N3o0paskeHne Te BpalieHus Ha MIIOCKOCTH. Pa3BépTka mUIuHIpa U KOHYyCA.

KomOunanuu Ten BpalleHuss W MHOTOTPAHHUKOB. MHOTOrpaHHUK,
OMHUCAHHBIA OKoJIO cdephl; cdepa, BOHcaHHAsSE B MHOTOTPAaHHUK, WU TEJO
BpAILICHUSI.

[Tonsarue 06 06BEMe. OcCHOBHBIE CBOKCTBA 00BEMOB Tell. Teopema 06 00béMe
OpsSMOYTOJIBLHOIO TMapajuienenuneqa u ciueiactBus u3z He€. OObEM UUIUHIPA,
koHyca. O0BEM 11apa u miomaab cepsol.

[Togo6ubie Tema B mpoctpancTBe. COOTHOLIEHUS MEXAY IUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX TEJL.

Ceuenuss mwiMHApa (MapajUyieIbHO Y TEPIEHIUKYJISIPHO OCH), CEUYCHUs
KOHyca (MmapajijiebHOE€ OCHOBAHHUIO W TPOXOASAIIEE uepe3 BEpIIMHY), CEUCHHS
miapa.

BekTopbl H KOOPANHATHI B MPOCTPAHCTBE

BekTop Ha mimockocTu U B mpocTpaHcTBe. ClI0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4YuCio0. PaznoxkeHue BeKTopa Mo TpéM HEKOMILIaHAPHBIM
BekTopaM. IlpaBwio mapauienenunena. Pemenwe 3amgay, CBSI3aHHBIX C
IPUMEHEHUEM TIpaBWJI JAEUCTBHA € Bekropamu. lIpsaMoyronsHas cucrema



KoopauHaT B mpoctpaHcTBe. Koopaunatel Bektopa. I[lpocreimme 3amaun B
KOOpAMHATaxX. YToJl MeEXIy BekTopamu. CKaIApHOE MPOU3BEIAEHUE BEKTOPOB.
Briunciienre yriioB Mexay NpsIMbIMU U TUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METO/I [IPU PELICHUU F€OMETPUUECKUX 3a]1a4.



IINIAHUPYEMBIE PE3YJIBbTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM9HOCTHBIE PE3YNbTAaThl OCBOCHUS MPOTPAMMBI y4eOHOTO TMpeaMeTa
«MaremMaTuka» XapaKTepU3yrTCs:

I'paxxnanckoe BocnnuTanme:

c(hOopMHUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUK 00YYaIOMIEerocsi Kak aKTHBHOT'O
U OTBETCTBEHHOTO WICHA POCCHUICKOTO 0O0IIecTBa, MPEACTaBICHUEM O
MaTeMaTUYECKUX OCHOBaX (PYHKIIMOHHPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
OpoUeayp TpaXIaHCKoro oOuiecTBa (BBIOOpPHI, OMNPOCHl WU Mp.), YMEHHEM
B3aUMOJICCTBOBATh C COIMAJIbHBIMH HHCTUTYTaMH B COOTBETCTBHHU C HX
GYHKIIUAMY ¥ Ha3HAYCHUEM.

ITaTpuoTHyecKkoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUNUCKOM IPaKIaHCKOW MICHTUYHOCTH, YBOKCHHS K
MPOIIIOMY U HACTOSIIEMY POCCUMCKONW MaTeMaTUKH, [IEHHOCTHBIM OTHOIIEHUEM K
JTOCTHKEHUSIM POCCUMCKUX MaTEMaTHUKOB M POCCUMCKOW MAaTEMATHUYECKOM IIKOJIBI,
K HCIOJb30BAHUIO ATUX JOCTIKCHHH B JIPYyrux HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIMTAHMS:

OCO3HAHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoAa;
c(hOpMUPOBAHHOCTbI0 ~ HPABCTBEHHOI'O  CO3HAHUSA, OSTHUYECKOTO  IOBEICHMUS,
CBSI3aHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUIN HAYKU U JEATEIbHOCTHIO
y4EHOr0; 0OCO3HAHKMEM JIMYHOT'O BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOIO OYAyIIIEro.

IcTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHHEM K MHPY, BKJIIOYAsh ACTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pELICHNUI, pacCyXICHUH;
BOCTIPMMMYHBOCTBIO K MAaTEMaTUYE€CKUM acCIleKTaM pa3InuHbIX BUI0OB HCKYCCTBA.

duznyeckoe BOCIUTAHMUE:

c(hOpMUPOBAHHOCTBIO YMEHHUS TPUMEHATh MaTeMaTUYeCKUE 3HaHHUS B
HMHTEpecax 370pOBOro u 0e30macHoOro odpasa KU3HH, OTBETCTBEHHOI'O OTHOIIICHUS
K CBOEMY 3/IOPOBBIO (3J0pOBOE NMUTaHKE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OT/IbIXa, peryisipHas dusnueckas aKTUBHOCTB); (bu3nuecKoro
COBEpILIECHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03J0POBUTENBHOM
JESITENIbHOCTBIO.

TpyaoBoe Bocnuranue:

TOTOBHOCTBIO K TPYZY, OCO3HAHMEM IIEHHOCTH TPYIOJIIO0US; UHTEPECOM K
paznuyHbiM  chepaM  MPOPECCHOHANBHOM  JAESATENIbHOCTH, CBA3AaHHBIM  C
MaTEeMaTUKOW U €€ TPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mpodeccnrt W peamu3OBBIBATH COOCTBEHHBIC >KM3HCHHBIC ILIAHBI,



TOTOBHOCTHIO U  CIIOCOOHOCTBIO K  MAaTeMaTHYeCKOMY OOpa3oBaHHUIO U
caM000Opa30BaHUI0 HA TPOTSHKEHUU BCEH JKU3HHW; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUU MIPAKTUYCCKUX 33J1a4 MAaTEMaTHIECKOW HAIPaBJICHHOCTH.

JKOJIOrHYeCKOe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTBIO AKOJOTHYECKON KYyJIbTYphl, NMOHHUMAHUEM BIIHSHUS
COIMAJIEHO-D)KOHOMHYECKHUX TPOIIECCOB HAa COCTOSHUE MPUPOTHON U COIMATIBLHOMN
Cpellbl, OCO3HaHWEM TIJ00aJbHOTO XapakTepa dSKOJOTHYECKHX MpoliieM;
OpHEHTaIlMell Ha TPUMEHEHHE MAaTeMaTHUYeCKHX 3HAHHWM JJIS pEIIeHUs 3a1ad B
00J1aCTH  OKpYXKAroIIeH Cpeapl, IUIAHUPOBAHMS TOCTYIMKOB U OICHKH WX
BO3MOXXHBIX TTOCIICIICTBUN JUTSI OKPYKAIOIIEH CPeIbl.

IleHHOCTH HAYYHOT'O TIO3HAHMS :

c(hOpMHPOBAHHOCTBI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAayKH W  OOIICCTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTEMaTUYECKON HayKH Kak cdepbl UYETOBEUYECKOW MACSITEIBHOCTH, JTAloB €&
Pa3BUTUS M 3HAYUMOCTH [UJISl PAa3BUTHs [UBWIM3ALMW; OBJIAJACHUEM S3BIKOM
MaTEMaTUKH M MaTEMaTHYECKOM KYJIbTYpOW Kak CpEICTBOM II03HAHHUS MUDA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCJIEAOBATEIBCKYIO NESITEIbHOCTh
WHIVBUIYaJIBLHO U B TPYTIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeranpenMeTHbIe Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YUEOHOTO TMpeaMeTa
«Marematuka» XapaKTepU3yIOTCA OBJIaJICHUEM YHUBEpCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusiMuU, YHUBEPCANbHbIMU Pe2YIAMUSHbIMU 0eUCTNEUIMU.

1)  Vuusepcanvnuvie  nosmaeamenvmvie  Oeticmeus,  obecneuusarom
Gdopmuposarue 6a308blX KOSHUMUBHBIX NPOYECCO8 00YUAOWUXcs (0c8oeHUe
Memo0o8  NO3HAHUA ~ OKpYXCamowe20  Mupa;  npumeHeHue  J102U4ecKux,
uccnedosamenbCcKux onepayuil, ymenutl pabomams ¢ ungopmayueii).

Ba3oBble Jiornyeckue aeiicTBusi:

e BBIABIIATHh U XaPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKKA MATEMATHIECKUX
OOBEKTOB, TOHSATHH, OTHOIIECHUN MEXAYy TMOHATUAMH, (OPMYITHUPOBATH
ONIpPE/CIICHUS]  TOHSATUH;  YCTAHABIMBATh CYIICCTBCHHBIM  MpPHU3HAK
KJaccu(uKanuy, OCHOBaHUA sl OOOOIIEHUS W CpaBHEHHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIHN3A;

e BOCIpUHUMATh, (opMynupoBaTh W  MPEOOPa30OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATENbHBIC, CIMHWYHBIC, YACTHBIC W OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHUYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
npotuBopeunss B (aKTaxX, MAHHBIX, HAONIOACHHUSIX M YTBEPKICHHSIX,



npenjaraTb ~ KpUTEpPUM  JJIs  BBIABICHHS  3aKOHOMEPHOCTEH  H
IIPOTUBOPEUNL;

e JIeNaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIFOUEHH 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKJIECHUN (MPSMbIE U OT IPOTUBHOIO), BHICTpAaUBaTh ApryMEHTAIIHIO,
NPUBOJIUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXXIEHUS U BBIBOJIBI;

e BbIOMpaTh CHOCOO penieHus y4eOHOM 3agauu (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pelUICHUs, BBIOMpaTh Haubojgee NOAXOAANUNA C Yy4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUER).

Bba3oBble ucciieaoBareabCKHue AeliCcTBUSA:

e HCIOJIB30BaTh BONPOCHI KaK MCCIEA0BATEIbCKUI MHCTPYMEHT MO3HAHMS;
(bopMyIMpoBaTh BOMNPOCHI, (UKCUPYIOLIME TMPOTUBOPEUYUE, MpoOIeEMYy,
yCTaHaBJIMBaTh HCKOMOE U  JaHHoe, (OpMHUpOBAaTH  THUIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3ULUIO, MHEHHUE;

e MPOBOJHUTH CaMOCTOSITENBHO CIUTAHUPOBAHHBIN JKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
00beKTa, SIBJIECHHUS, TPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXAY
00BbEeKTaMH, SBJICHUSIMH, MPOLIECCAMU;

e CaMOCTOSITENHHO (POPMYIUPOBATH 00OOIIEHUSI U BBIBOJIBI TIO pe3yJibTaTam
MPOBENEHHOI0 HAOJIOJEHUS, HCCIEIOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTATOB, BEIBOJIOB U 0000IIICHHIA;

e IPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE NPOLECCA, a TAKXKE BbBIABUIATh
MPEANOIO0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ ungopmanmeii:

e BBIABIATH JACPUIMTHI MHPOPMALIUU, JTAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BONPOC U IS PEIICHUS 3aa4H;

e BbIOMpaTh HH(OpPMALUIO U3  UCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OOPMAIUIO
pa3IMYHBIX BUAOB U (OPM MPEICTABICHMUS;

e CTPYKTYypUPOBaThb MH(POPMALIMIO, IPEICTABIATh €€ B Pa3IUYHbIX (POpMAX,
WUTIOCTPUPOBATh TpaduyecKy;

e OIICHUBATH HaAEKHOCTh uHdopmauu o CaMOCTOATENbHO
c(OpMYyIUPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvnvie KomMMyHuKamueHvle Oelicmeus,  o0becneuusarom

chOpMUPOBAHHOCMb COYUATIBHBIX HABLIKOS 00VUAIOUJUXCAL.

OOuenue:



BOCIPUHUMATh M (POPMYJIHpPOBAaTH CYXKIEHUS B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJISIMH OOILIEHHUSI; SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO
TOUYKY 3pEHHUS B YCTHBIX M MHUCHBMEHHBIX TEKCTaxX, JaBaTh MOSCHEHUS IO
X0y peLIeHUs 3a]a4l, KOMMEHTHUPOBATH IMOTYYEHHBIN pe3yibTaT;

B X0/ 00CY>KIEHHs 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CY>KIaeMON TEMBI,
npo0JieMbl, perraeMoi 3aJ1auu, BbICKa3bIBaTh UECH, HAIICJICHHbIE HA TTOUCK
pPELIEHUs; COIMOCTABIISITh CBOU CYXKICHHS C CYXICHUSMH JPYyrUX
YYaCTHHKOB JHAJIOra, OOHapy»WBaTh Pa3IMUME€ U CXOJCTBO IO3WULIHN; B
KOppEeKTHOH popme GpopMyarpoBaTh pa3HOIIACHS, CBOU BO3PAKEHUS;
NPENCTaBIATh  pPE3yJAbTaThl  pEIIeHUs  3a7auyd,  SKCIEpPUMEHTAa,
UCCJIEIOBAaHUs,  TPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  (opmar
BBICTYILJICHUS C YYETOM 3a]1a4 MPE3EHTALMU U OCOOCHHOCTEN ayTUTOPHH.

CoTpyaHu4ecTBo:

3)

MOHMMaTh W HWCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOW |
WHIUBUIYAJILHON paOOThI MPH PEUISHUH YIeOHBIX 3a/1a4; MPUHUMAThH 1IeITh
COBMECTHOM JCSTEIbHOCTH, IUIAHUPOBATh OPraHU3aIMi0 COBMECTHOU
paboThl, pactpenensTh BUABI padoT, TOTOBAPUBATHCSA, 00CYKIaTh IMPOIIECC
U pe3yibTaT padoThl; 000011aTh MHEHHUSI HECKOJIBKHX JIIOJICH;
y4acTBOBaTh B IPYNIOBBIX (hopMax paboThI (00CYKIeHUs, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» W WHBIC); BBIIOJHATh CBOK YacTh pPaOOTHl U
KOOPJIWHUPOBATh CBOW JICHCTBHUA C JPYTMMH YiIe€HAMH KOMAaHJIbI,
OILICHMBAaTh KAa4eCTBO CBOCTO BKJaJa B OOIIMH IMPOIYKT MO KPUTCPHSIM,
c(hOpMYITMPOBAHHBIM YUYaCTHUKAMU B3aUMOJICHCTBHS.

Vuueepcanonuvie  pecynamuenvie  Oelicmeus, obecneuusaiom

G opmuposarue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTU.
Camoopranusanus:

COCTaBIIATH ILJIAH, AJITOPUTM PEIICHHS 33]]a4H, BRIOUPATh CIIOCO0 perieHus
C Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C Y4ETOM HOBOMU
uHopMaIuu.

CaMOKOHTPOJIb:

BJIAJE€Th HABbIKAMHU TO3HABaTEIbHOM pediaekcuu Kak OCO3HaHMS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENBHBIX IPOLECCOB, UX PE3YJIbTATOB;
BIAJCTh CHOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca |
pe3yJibTaTa pelICHUs MATEMAaTUYECKOW 3a/1a4H;

NPEABUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPU PEIICHUU
3a7a4i, BHOCHUTb KOPPEKTHUBBI B [IE€ATEIBHOCTH HAa OCHOBE HOBBIX
OOCTOSITENIbCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISIBIIEHHBIX TPYIHOCTEH;



e OHOCHHUBATH COOTBCTCTBUC PC3yJibTaTa MNLCIN H YCIOBUAM, 00BACHSATH
MNPHUYXHBI OJOCTHUIKCHUSA WM HCAOCTHUIKCHUSA PC3YJIbTATOB ACATCIBbHOCTH,
HaXOIHUTb OHII/I6Ky, AaBaTb OLOCHKY HpI/IO6peTéHHOMy OIIBITY.

HNPEIMETHBIE PE3YJIBTATDI
10 KVIACC

OmnepupoBaTh MOHATUSAMH: TOYKA, TIPsIMas, TUIOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPHUHM W CJEACTBUS W3 HUX MPU PEUICHUU
T€OMETPUYECKUX 3a]1ad.

OnepupoBaTh NOHATHSIMH: TTAPAILICTLHOCTD U MEPIECHANKYISIPHOCTD MPSIMBIX
Y IJIOCKOCTEH.

KnaccudunmpoBate B3aMHOE pPACHONOKEHHE MPSIMBIX U IUIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSAMH: NBYTPAHHBIA YTOJ, TPaHW IBYTPaAaHHOTO YrJa,
pedpo ABYrpaHHOro yria; JUHEHHBIM Yrojl JBYIpPAHHOTO yria; rpajaycHas mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TMOHATHUSMU: MHOTOTPAHHHUK, BBIMYKIBIH H HEBBITYKIIBIH
MHOTOTPaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, MPAaBUILHBI MHOTOTPaHHUK.

Pacnio3naBaTh OCHOBHBIE BHUABl MHOTOIPAHHHMKOB (IMHpaMUa; TNpuU3Ma,
PSIMOYTOJIbHBIN MapaliieNienuriel, Kyo).

KmaccudummpoBare ~ MHOTOrpaHHHMKH,  BBIOMpasl ~ OCHOBaHUS A
Kkiaccuukauy  (BBIMYKJIBIE MW HEBBIMYKJIBIC MHOTOTPAHHUKHW, TIPaBUIIbHBIC
MHOTOTPAaHHUKH; TIPSIMbIE U HAKJIOHHBIE MPU3MBbI, TAPAIJICIICTIUIIC]IBI ).

OmnepupoBaTh MOHATUSMHU: CEKYIAs MIIOCKOCTh, CEYEHNE MHOTOI'PaHHUKOB.

OOBACHATH IPUHITUIIBI TOCTPOSHUS CEYCHUH, UCTIOIB3YS METOJI CIIEIOB.

CtpouTh CcEYEHHUS MHOTOTPAHHUKOB METOJIOM  CIICJIOB,  BBITIOJHATH
(BBIHOCHBIE) IUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (Uryp: BuA
CBEpXY, COOKY, CHH3Y.

PemaTs 3a1aun Ha HAXOXKACHUE TEOMETPUICCKUX BEIIMYUH 10 00pasmnam Wiin
QIropuTMaM, TPUMEHSS] W3BECTHbIC AHATUTUYECKUE METOAbl MPU PEHICHUU
CTaHJAPTHBIX MaTEeMAaTHUYECKUX 3a7a4 Ha BBIYUCIICHHE PACCTOSHUNA MEXITY BYMsI
TOYKaMHU, OT TOYKH JIO TMPSAMOW, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPENIUBAIOIIAMHUCS TTPSMBIMHU.

PemaTe 3a1aun Ha HAXOXKACHUE TEOMETPUUYECKUX BETUYUH MO 00pa3iiaM WiH
QIrOpuTMaM, TPUMEHSISI W3BECTHBIE AHATUTUYECKUE METOJbl TPH pPEIICHUU
CTAaHJAPTHBIX  MaTEeMAaTMYECKHWX 3a/lad Ha  BBIYUCICHHE YIJIOB  MEXIY
CKPEIIMBAIOMIUMHACS ~TPSIMBIMH, MEXKIY TPSIMOA H ITUIOCKOCTBIO, MEXKIY
TUTOCKOCTSIMH, JIBYT'PAHHBIX YTJIOB.



Boruncnars 00bEMBI U TUIOIIAM MTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupamMyjia) ¢ TOpUMEHEHHuEeM (OopMys; BBIYUCHATH COOTHOIICHHUS MEXKIY
TJIOLIA ISIMU TTIOBEPXHOCTEH, 00BEMaMH MOI00HBIX MHOTOI'PAaHHUKOB.

OnepupoBaTh MOHATHUAMHU: CUMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh H
TUIOCKOCTh CHMMETPHU; IIEHTP, OCh U TNIOCKOCTh CHMMETPUU (DUTYPHI.

N3BnekaTh, mnpeoOpa3oBBIBATE M HUHTEPIPETUPOBATH HMHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (DUrypax, MPEACTABICHHYIO HA YepTEeXax U
PUCYHKAaX.

[IpumensaTe TeoMerpudeckue (aKThl ISl PEIICHUS CTEPEOMETPUICCKUX
3a7a4, MPEANoJararouux HECKOJIbKO IIAroB PEIICHUS], €CJIN YCIOBUS PUMEHEHUS
3a/1aHbl B SIBHOU (opMme.

[IpumeHaTs OpocTEHIIME TPOTPAMMHBIE  CPEIACTBA UM AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PEIICHUU CTEPEOMETPUUYECKHUX 3a7aY.

[IpuBOoAMTE NpUMEpPHl MATEMAaTHYECKHUX 3aKOHOMEPHOCTEW B MPUPOJIE U
YKU3HH, pACTIO3HABATH NIPOSIBIICHUE 3aKOHOB F€OMETPUU B UCKYCCTBE.

[IpumMeHATh MOJy4YEeHHbIE 3HAHWSA Ha IPAKTHUKE: AHAJU3UPOBATH DPEAJIbHBIC
CUTyallud W TMPUMEHATh W3YUYECHHBIC TOHATUS B IPOLIECCE IOHWCKA PEIICHUSA
MaTteMaTu4ecku CGOpMYyJIUPOBAHHOW MPOOJEMBbI, MOJEIUPOBATh peajbHbIC
CATyallud Ha SA3bIKE TE€OMETPHUHM, MCCIEA0BATh IIOCTPOEHHBIE MOJEIU C
UCIIOJIb30BAaHUEM TE€OMETPUICCKUX TIOHITHI M TEOpPEM, armapara aareOpsl; peniaTh
MPAKTUYECKHUE 3a]]a4H, CB3aHHbBIE C HAXOXKIEHUEM T'€OMETPUUYECKUX BEITUYMH.

11 KIIACC

OnepupoBaTh NOHATHSAMHU: LWJIMHIAPUYECKAS IOBEPXHOCTh, OOpa3yroliue
WIMHAPUYECKON  TOBEPXHOCTH;  IIWJIMHAP;  KOHUYECKass  MOBEPXHOCTH,
o0pa3yrolre KOHUYECKON TOBEPXHOCTH, KOHYC; CpepuyecKasi HOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (IIUWIXHIP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI MOTYYEHUS TEN BPAILIECHUS.

KnaccudpunupoBaTh B3aUMHOE paciooKeHUe cepbl U MIOCKOCTH.

OnepupoBath MOHATHUSAMM: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BBICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAaHWE LIAPOBOIO CJIOS, BHICOTA IIAPOBOIO CIOf;
11apOBOM CEKTOP.

Bbruncasate 00bEMBI M IUIOLIAAM  IIOBEPXHOCTEH Tel  BpALICHMUS,
reOMETPUYECKUX TEJ C IPUMEHEHUEM (HOpMYyIL.

OnepupoBaTh MOHATUAMH: MHOTOTPAaHHHK, BIHCAHHBIH B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAs B MHOTOTPAHHUK WJIM TEJO
BpallleHusl.

BbI4UCASTE COOTHOIICHHUS] MEXIY IJIOUIAAsIMH MOBEPXHOCTEH U 0OBbEMaMu
NOJTOOHBIX TEJl.



N300paxarh u3zydyaemble (QUIypbl OT PYKHM M C NPUMEHEHUEM MPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BbINONHATH (BBIHOCHBIE) IJIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 00bEMHBIX
¢Guryp: BU1 cBepxy, COOKY, CHU3Y; CTPOUThH CEUEHHUS TEJ BPAIICHHUS.

W3Bnekatb, HHTEpPHPETUPOBATH U MPeoOpa3oBbIBaTh HMH(DOPMALMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUrypax, MpEeACTaBICHHYIO Ha YepTexax U
PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBIMONHATE IEHUCTBUSA CIOKEHHMS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOKEHHUS BEKTOPA Ha YUCIIO, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00JIaJAIO0T.

[IpuMeHsATh MpaBUIIO NapajuleIenuneaa.

OnepupoBaTh NOHATHIMU: JE€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJAYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOI MEKIY
BEKTOPAMHU, CKAISIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxoaute cymMMy BEKTOPOB M IPOM3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOPAMH, CKaJAPHOE MPOMU3BEIAECHUE, pACKIAAbIBaTh BEKTOP IO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3azaBaTh INIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPAMHAT.

[Ipumenats reomerpuueckue (aKTbl Ui PEHICHUS CTePEeOMETPUUECKHUX
3a/1a4, IPEANOJaralinX HECKOJIbKO IAaroB PEUICHUs, €CIU YCIOBHS NMPUMEHEHUS
3a/1aHbl B IBHOM (opMe.

Pemats mpocrenmne reoMeTpuyecKue 3aladyd Ha IPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemratp 3amaum Ha [10Ka3aTelbCTBO MAaTEMAaTHYECKMX OTHOLIEHHW H
HaX0XKJIEHUE T€OMETPUUYECKUX BEJIMUMH N0 00pa3laM WIN ajJropuT™MaM, NpUMEHsI
U3BECTHBIE METOBI IPU PELICHUN CTAHIAPTHBIX MAaTEMAaTUYECKUX 3a/1a4.

[IppMensaTs mpocTEWIIMe NpPOrpaMMHBIE  CPEACTBA UM BJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPHU PEILICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoaUTH HpUMEPBl MAaTEMAaTUYECKHX 3aKOHOMEPHOCTEH B MPUPOIE H
YKU3HM, PACIIO3HABATH IIPOSIBJICHNE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IprMeHATh MONMYyYEHHBIE 3HAHHS HA IPAKTUKE: AHAIU3UPOBATH PEAIBHBIC
CUTyallud W TPUMEHATh HW3YYEHHBIC IIOHATHS B IIPOLECCE IOUCKA PEIICHUS
MaTeMaTUYecKu CGHOpPMYJIHPOBAHHON MpoOJIEeMBbl, MOJEIMPOBATh peEabHbIE
CUTyalluHd Ha S3bIKE T'E€OMETPUH, MCCIENOBaTh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX TIOHATHI U TEOpEM, anmnapara aareOpsl; perarhb
IIPaKTUYECKHUE 3a/1a4H, CBA3aHHBIE C HAXOKJICHUEM T'€OMETPUUECKUX BEJINYHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
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Ne HaumenoBaHue pa3iesioB U TeM (undposbie)
Kontpoabubie | IlpakTnueckue
n/n MpOorpamMMbl Bcero o0pa3oBaTejibHbIE
padoThbI padoTsI
pecypcbl
bubmuoreka [JOK
1 B 1
BC/ICHHC B CTCPCOMETPHIO 0 https://m.edsoo.ru/1c209e37
) [IpsiMBbI€ U TUIOCKOCTH B IMPOCTPAHCTBE. 12 | bubnuotexa [JOK
[TapanneabHOCTh NPSAMBIX U IJIOCKOCTEH https://m.edsoo.ru/1c209e37
3 [leprieHAUKYISAPHOCTD MPSIMBIX U 12 bubnuoreka [IOK
IJTIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6moreka [IOK
4 10 1
VYTrbl MeXAy IPSIMBIMH U INIOCKOCTSMHU hitps-//m.edsoo.ru/1 €209¢37
5 MHororpaHHukH 11 1 bubmmorexa HOK
https://m.edsoo.ru/1c209e37
bub6moreka [IOK
N 1
6 OBbEMBI MHOTOrpaHHHKOB ? https://m.edsoo.ru/1¢209¢e37
7 [ToBTOpEHME: CeUeHUsI, paCCTOSIHUS U YTJIbI 4 1 bubmorexa OK
P ' P r https://m.edsoo.ru/1¢209¢37
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0




11 KJIACC

Kogn4yecTBO 4acosB DJIeKTPOHHBIE
HanmeHoBaHHe pa3aeoB U TEM nudpoBbIe
Ne n/m P Konrpoabubie | IlpakTnyeckue (mudpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypcbl
but6mmoreka [JOK
! Tena pamenus 17 https://m.edsoo.ru/1¢209e37
. bubmuorexa [IOK
2 14 1
ObbempL TEN https://m.edsoo.ru/1c209e37
3 BekTophl 1 KOOpAMHATHI B IPOCTPAHCTBE 19 1 bubmmorexa [OK
P pA pocTp https://m.edsoo.ru/1¢209e37
4 [ToBTOpeHue, 0600IIEHNE, 19 | bu6nunorexa LIOK
CUCTEMAaTH3alUs 3HAHUN https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 69 3 0




IHOYPOYHOE INIAHUPOBAHUE

11 KJIACC
KoanuyecrBo yacos DJIEeKTPOHHBIE
JlaTa nudpoBbie
Ne ni/m Tema ypoka Konrtpoabnbie | IlpakTuueckue op
Bcero u3yuyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThbI
pecypchbl
Cdepa u map: ueHTp, paauyc,

1 HaMeTp; IJIOAAb IIOBEPXHOCTHU 1 2.09 bubnnorexa [IOK
AMAMETD; TTOTHAN P ' hitps://m.eds00.ru/0341bc2b
ctepsl
B3auMHoe pacnionoxkenue chepsl 1

but6mmoreka [IOK
2 IUIOCKOCTH; KacaTeiabHas MIOCKOCTh 1 4.09
https://m.edsoo.ru/bed12a43
K chepe; Tuiomaas chepol

3 N3o0paxkenue cgepsl, mapa Ha | 9.09 bubmmorexa [LIOK
mockoct. CeueHus 1mapa ) https://m.edsoo.ru/bc15f712
[Humuaapudeckast TOBEPXHOCTb,

4 00pa3yroiye HUINHIPHUIECKOM | 11.09 bu6muoreka [IOK
MMOBEPXHOCTH, OCh LIWJIMHIPUYECKON ' https://m.edsoo.ru/6054b8¢c1
MOBEPXHOCTHU
Hunmaap: ocHOBaHUS U OOKOBas

5 MOBEPXHOCTh, 00pa3yrolas u oCh; | 16.09 bu6mmoreka [IOK
IUIOIIA(b OOKOBOM U ITOJIHOM ’ https://m.edsoo.ru/188f6216
MOBEPXHOCTHU
N300paskeHue MuIMHIpa Ha
IUIOCKOCTH. Pa3BépTka nunHapa.

6 CeueHus MUINH] pa (HJIOCKOCTII:IO 1 18.09 Bubmaorexa IOK

. P ’ ' https://m.edsoo.ru/016e25eb
napauieIbHON WK
NEPIEeHIUKYIIPHON OCH LIUINHAPA)




KoHnueckas noBEpXHOCT,
o0pa3yrolire KOHN4eCKOn
MMOBEPXHOCTH, OCh U BEpPILIHHA
KOHUYECKOW MOBEPXHOCTH

23.09

bu6mmoreka [IOK
https://m.edsoo.ru/c94ba09b

Konyc: ocHOBaHue U BepIINHA,
o0pasyromias U 0Cbh; IUIOIIA/b
OOKOBOM U MOJHON MOBEPXHOCTH

25.09

bubmuorexa [JOK
https://m.edsoo.ru/897dd3b2

KoHnyc: ocHOBaHME U BEPIINHA,
oOpasyrolas u 0ch; IIIOMAAh
OOKOBOH U MOJIHOM MOBEPXHOCTHU

30.09

10

Konyc: ocHOBaHUE U BeplIMHA,
00pazyromas ¥ OCh; IJIOIIA/b
OOKOBOi U MOJIHOM MOBEPXHOCTHU

2.10

11

VYceuénnblii KoHyc: 00pa3yronye u
BBICOTA; OCHOBaHMs U OOKOBasI
MIOBEPXHOCTH

7.10

bubmuorexa [JOK
https://m.edsoo.ru/1468bab3

12

YceuéHnblii KOHYyC: 00pa3yrouye u
BBICOTA; OCHOBAHUS M OOKOBast
HIOBEPXHOCTh

9.10

13

VYceu€HHblll KOHYC: 00pa3yolue u
BBLICOTA; OCHOBAHHS U OOKOBast
[IOBEPXHOCTh

14.10

14

I/I306pa)KeHI/Ie KOHYCa Ha INIOCKOCTH.

Pa3Béprka konyca. CeueHus KoHyca
(TJIOCKOCTHI0, MTapasuIeIbHON
OCHOBAHUIO, U MJIOCKOCTHIO,
IIPOXOJALIEH Uyepe3 BEPLIMHY)

16.10

but6mmoreka [IOK
https://m.edsoo.ru/Obdelbe8

15

KomMOuHanwmst Ten BpamieHus u

21.10

bubmuorexa [JOK
https://m.edsoo.ru/3cef10e5




MHOT'OT'paHHUKOB

MHOTrorpaHHyK, ONMCAHHBIA OKOJIO
ctepsr; chepa, BiucaHHas B

bubmuorexa [JOK

16 23.10
MHOTOTPaHHUK UJIH B TEIO https://m.edsoo0.ru/0b136158
BpalIeHUs
MHoOrorpaHHuK, ONMUCAHHBIN OKOJIO
17 cdepsl; chepa, BIUcaHHAs B 411
MHOTOTPaHHUK WIH B TEJIO
BpalIeHUs
18 [Tonsatre 00 00bEMe. OCHOBHEIC 611 Bbu6moreka [JOK
CBOMCTBA 00BHEMOB TeI https://m.edso0.ru/26a03fb7
19 O0BEM NPAMOI IPU3MBI. 11.11 bubmorexa HOK
https://m.edsoo.ru/5513d87b
20 O0béM UUIHHIpA. 13.11 Bubmaoreka LIOK
https://m.edsoo.ru/d189bde2
Pemenuie 3a1a4 Ha BbIYKCIICHHUE
21 00BEMOB MPSAMOI MPU3MBI U 18.11
WIHH]pA
Beruncnenue 06bEMOB TeI €
22 MTOMOUIBIO ONPEIECTIEHHOTO 20.11
MHTerpaa
23 OO0BEM HAKIIOHHOM MTPU3MBI. 25.11
24 O0BEM nUpamMuIbL. 27.11
)5 PCHIHCHI/IC 3aJ1a4 Ha BBIYHCIICHUE 512
00BEMa MpaMubl
26 O06BéM KoHyCa 4.12
27 O0BEM KOHYyCa 9.12
28 O06bEM yceu€HHOTo KOHyca 11.12




[Tono6HbIe Tena B IPOCTPAHCTBE.
CooTHoIeHNs MEXIY IIOAAIMU

bu6mmoreka [IOK

29 MOBEPXHOCTEH, 00BEMAMU ITOTOOHBIX 16.12 https://m.edsoo.ru/810cfleb
TeN
[Togo6HbIe Tena B IPOCTPAHCTBE.
30 CooTHoueHus Me>1<.z.(y IJIOLAIMU 18.12
MOBEPXHOCTEH, 00bEMaMH TIOJOOHBIX
TeN
31 Kontponbnas pabota no temam 93.12 bu6numorexa [IOK
"Tena Bpamenus" u "O0beMbI Ten" https://m.edsoo.ru/4a33a8ab
1 BekTop Ha III0CKOCTH U B 25 1 bu6nmoreka [IOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
bu6nmoreka [IOK
33 CrnosxeHue ¥ BHIYMTAHNE BEKTOPOB 30.12 https://m.edsogru/23f4f089
bu6muoreka [IOK
34 YMHOKEHHE BEKTOpa Ha YKUCIIO 13.01 https://m.edsocL).Iru/dee379eb
35 KommianapHusie Bextopsl. [IpaBuio 1501
napajulesIienunesaa.
PasnosxeHue BekTopa 1o TpéM
36 HEKOMILIaHAPHBIM BEKTOPaM. 20.01 buommorera [IOK
[lpasiio mapamieenumesa https://m.edsoo.ru/a28fd74e
PasnosxeHne BekTopa 1o TpéM
37 HEKOMILUIAHAPHBIM BEKTOPAM. 22.01
IIpaBuno napamienenumnena
Pemenne 3amayq, CBSI3aHHBIX C
13 IIPUMEHEHNUEM IIPAaBUJI AEUCTBUI C 701 bubnuorexa [IOK

BEKTOpaMH

https://m.edsoo.ru/5a827900




HpHMOYFOJ'ILHaH CUCTEMAa KOOpAUHAT

39 29.01
B [IPOCTPAHCTBE

40 Koopannats! BekTopa. 3.02
KoopanHaTHO-BEKTOPHBIN METO/

41 npnI;emeHI/m FGOMepr/I‘IeCKI/IX 5.02 buomotera [IOK

https://m.edsoo.ru/d3alfe30

3a1a4y

4 CBsi3b MEX1Yy KOOpJUHATAMU 10.02 bu6mmoreka [IOK
BEKTOPOB U KOOPAMHATAMU TOUYEK https://m.edsoo.ru/48db7058

43 CBs13b MEX1y KOOpAUHATAMU 12.02
BEKTOPOB ¥ KOOPJAMHATAMH TOYEK

44 VYron mexay Bektopamu. CKaasipHOE 17.02 bu6muoreka [IOK
[IPOU3BEIECHNE BEKTOPOB https://m.edsoo.ru/725effc4
Pemenue 3a1a4 Ha pUMEHEHUE

45 CKaJIIPHOT'O ITPOU3BEICHUS 19.02
BEKTOPOB.
Pemenue 3anau Ha npuMeHeHUe

46 CKQJIAPHOIO IIPOU3BEACHUS 24.02
BEKTOPOB.

47 Beluncienue yrios Mexy 26.02
MPSIMBIMU U TUIOCKOCTAMH

43 Beruncnenue yrioB Mexay 3.03 bubmmorexa [LIOK
PSAMBIMHA Y IIIIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
KoopanHatHO-BEKTOPHBIN METOT

49 MIPU PELIEHUH T€OMETPUUECKUX 5.03
3a1a4y

50 KoHTponbHas paboTa mo teme 10.03 bu6nmoreka [IOK

"BeKTopsl M KOOPIUHATHI B

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




npocTtpaHcTee"

51

[ToBTOpeHme, 0600IIEHNE 1
cucreMaTu3anus 3HaHuil. OCHOBHBIC
burypsl, GpaxTsl, TEOPEMBI Kypca
IUTAHUMETPHUH

12.03

bubmuorexa [JOK
https://m.edsoo.ru/1780ba5d

52

[ToBTOpEeHme, 0600IIEHNE 1
cucreMaTtu3anus 3HaHui. OCHOBHBIC
Gurypsl, GpaxTsl, TEOPEMBI Kypca
IUITAHUMETPHUH

17.03

bu6mmoreka [IOK
https://m.edsoo.ru/078cd184

53

[ToBTOpEHME, 0000IIEHNE 1
cUCTeEMaTHU3alys 3HaHui. 3agaqu
TUTAHUMETPHUH U METOJTBI X
pelieHus

19.03

bu6mmoreka [IOK
https://m.edsoo.ru/7491efe0

54

[ToBTOpenwue, 060061IeHNE U
CUCTEMaTHU3als 3HaHui. 3agauu
TUTAHUMETPHUH U METOJTBI X
perieHus

24.03

bub6moreka [IOK
https://m.edsoo.ru/4dffda97

55

[ToBTOpenwue, 060061IeHNE 1
CUCTEMaTHU3alMs 3HaHui. 3agadu
TJIAHUMETPUH B METOJIBI UX
pericHHs

26.03

56

[ToBTOpeHwue, 06001meHNE U
CUCTEMAaTHU3alMs 3HaHuK. 3agauu
MJIAHUMETPUH B METOJIbI UX
perieHus

7.04

57

[ToBTOpenue, 06001IIeHNE 1
cucTeMaTH3alus 3HaHUi. 3agadu
IUTAHUMETPUH U METOBI UX
pelieHus

9.04




58

[ToBTOpeHme, 0600IIEHNE 1
cUCTEMAaTHU3alMA 3HAHWI. 3aqaqu
TUTAHUMETPHUH U METOJTbI UX
peuieHus

14.04

59

[ToBTOpEeHme, 0600IIEHNE 1
cucTeEMaTH3alMA 3HAHWI. 3aqaqu
TUTAHUMETPHUH U METOJTbI UX
pelieHus

16.04

60

[ToBTOpEHME, 0000IIEHNE 1
cUCTeEMaTHU3alys 3HaHui. 3agaqu
TUTAHUMETPHUH U METOJTBI X
pelieHus

21.04

61

[ToBTOpenwue, 060061IeHNE U
CUCTEMaTHU3als 3HaHui. 3agauu
TUTAHUMETPHUH U METOJTBI X
perieHus

23.04

62

[ToBTOpenwue, 060061IeHNE 1
CUCTEMaTHU3alMs 3HaHui. 3agadu
TJIAHUMETPUH B METOJIBI UX
pericHHs

28.04

63

[ToBTOpeHwue, 06001meHNE U
CUCTEMAaTHU3alMs 3HaHuK. 3agauu
MJIAHUMETPUH B METOJIbI UX
perieHus

30.04

64

Hrorosas KoHTpOJbHAS paboTa

5.05

65

[ToBTOpenue, 060061IeHNE U
CHCTEMAaTHU3aIINs 3HAHUH

7.05




[ToBTOpenue, 06061IeHNE 1

66 . 1 12.05
CHCTEMATH3AIMs 3HAHUI
IToBTOpenue, 0000IICHHE U

67 P et 1 14.05
CHCTEMATH3ALIM 3HAHUH
IToBTOpeHnue, 0000IIIEHNE U

68 P HHend 1 19.05
CHCTEMATH3AIMs 3HAHUI

69 [ToBTOpenue, 0600IIEHNE U | 21.05
cucTeMaTHu3aIys 3HaHuM

OBLIEE KOJIMYECTBO YACOB I10 69

I[TPOTPAMME




INPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOMI OBPA30BATEJIbHON ITPOI'PAMMBI

10 KUIACC
Kon "
IIpoBepsiemble mpeaMeTHbIE Pe3yJabTAThI OCBOCHHS OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTe/IbHON NMPOrPaMMbl CpPeIHero 001ero o0pa3oBaHus
pe3yJbTarTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUIMU: TOUKA, IPsIMAas, INIOCKOCTh
5 IIpuMeHATH aKCMOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX IIPHU PELICHUN
' reOMEeTPHUECKUX 3a7a4
73 OnepupoBaTh MNOHATHAMH: MApPALICIBHOCT, M MEPHEHAUKYISIPHOCTH
' MPSAMBIX U IJIOCKOCTEN
"4 KnaccudummpoBats B3anMHOE pacroioXeHHE MPSIMBIX M TUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: ABYIPAHHBIM Yrojl, TPaHU ABYI'PAHHOIO YIJIa,
7.5 peOpo ABYrpaHHOTO yIiia, JMHEWHBIN yroJl JBYrpaHHOIO yria, rpagycHast
Mepa JIByTpaHHOIO yria
ay OnepupoBaTh MOHATHUSMHU: MHOTOTPAHHHK, BBIMYKJIBIA W HEBBITYKIIbII
' MHOTOTPaHHUK, JIEMEHTHl MHOTOTPaHHHKA, TPABHIIbHBIN MHOTOTpaHHUK
7 Pacrio3naBaTh OCHOBHBIE BHJbl MHOTOTPAaHHUKOB (MHpamMuia, MpuU3Ma,
' MPSIMOYTOJIBHBIN TTapauIeenume]], Ky0)
KnaccudummpoBath  MHOTOTpaHHHMKH, BBIOMpass  OCHOBaHUS  JUIs
. knaccuukanuu  (BBINYKIBIE W HEBBIIYKJIbIE  MHOTOTPaHHUKH,
' [IPaBWJIbHbIE ~MHOTOTPAHHHUKH, TpPSMbIE M  HAKJIOHHBIE IIPU3MBIL,
napauieNenumne;/Ibl)
9 Omnepuposatb MOHATHAMM: ceKymas IJIOCKOCTB, CEYCHHE
' MHOTOTPaHHUKOB
210 OOBACHATH NPUHLUIBI TIOCTPOEHUS  CEYEHUH  MHOTOTPAHHUKOB,

WCIIONIB3YS METO]T CIIEJIOB

7.11

CTpOI/ITI) CCUYCHHA MHOI'OrpaHHUKOB METOJAOM CJICJOB, BBIIIOJIHATH

(BBIHOCHBIE) TUIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX QUTYD:




BH/I CBEpPXY, COOKY, CHU3Y

7.12

Pemate 3amaun Ha HAXOXKIACHUE TEOMETPHUECKUX BEJIIMUMH MO 0Opas3liaM
WM aJrOpuTMaM, MPUMEHSS W3BECTHBIC AHAJIMTHUYECKUE METOAbl MpHU
peUIeHUU CTaHAAPTHBIX MAaTeMaTHYEeCKUX 3a7ady Ha BBIYUCIICHUE
pacCTOSTHUN MEXIy JBYMs TOUKaMH, OT TOUKH JI0 MPSIMOM, OT TOYKHU 0

IJIOCKOCTH, MCKAY CKPCIIUBAOIIUMUCS ITPAMBIMHA

7.13

Pematp 3a1aun Ha HAXOXJIECHHUE T€OMETPUUECKUX BEJIMUYMH MO o0pa3iam
WIK alrOpUTMaM, MPUMEHSS HU3BECTHBIC AHAIUTUYECKUE METOIbI MpHU
pElIeHNH CTaHAAPTHBIX MaTEeMaTHYECKHX 3a/lad Ha BBIUMCJIICHHE YIJIOB
MEXY CKPEIIMBAIOIIMMUCS MPSIMBIMU, MEXAY MPSIMONA U IJIOCKOCTHIO,

MEX1Y IJIOCKOCTSMH, ABYIPAHHBIX YIJIOB

7.14

Boruucisate 00bEMBI M JIOMIAM  TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, mupamMuaa) ¢ MpuMeHeHHeM (GOPMYJI, BEIYUCIATH COOTHOIICHUS
MEXIY TUTOIIAISIMA MMOBEPXHOCTEM, 00bEMamMu 0T0OHBIX

MHOT'OI'paHHUKOB

7.15

OHCpHpOBaTL IMOHATHUAMU: CUMMCTPHUA B IPOCTPAHCTBE, LCHTP, OChb U

IJIOCKOCTb CUMMCTPUHU, HEHTP, OChb U IIIIOCKOCTh CUMMCTPHUN (bI/Il“prI

7.16

W3Bnekatp, mpeoOpazoBbIBaTh U HHTEPIPETHPOBATH HH(POpPMAIMIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (Urypax, MpeICcTaBICHHYI0 Ha

YepTekax U pUCYHKax

7.17

[IpumenaTy reoMerpuueckue (HaxkTbl JJIs PELIEHUS CTEPEOMETPUUECKHUX
3a1a4, IPEINOJIaralolMX HECKOJIBKO INAroB DEIIEHUs, €CIU YCIOBHS

MIPUMEHEHHUS 32/1aHbI B SBHOU (hopMe

7.18

IIpumeHsATs DpOCTEHINNE MPOrpaMMHBIE CPEICTBA U DIEKTPOHHO-

KOMMYHUKAIITUOHHBIC CUCTEMBI ITPU PCHICHUU CTCPCOMCTPHUICCKUX 3a1aY

7.19

HpI/IBOJ_'[I/ITB MPpUMEPBI MATCMATHUYCCKUX 3aKOHOMepHOCTeﬁ B IIpUPOAC U

JKU3HU, PACIIO3HABATH MPOABJIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[TpuMeHsTh MoyuyeHHbIE 3HAaHUS HA IPAKTUKE: aHAJTM3UPOBATh peaslbHbIe
CUTyallUd W TPUMEHATh M3Y4YCHHbIE IIOHATUS B IPOLIECCE IIOHUCKA
pemenus MaTE€MaTHYECKU chopMyIUPOBaHHOM npo0JIeMBl,
MOJIETUPOBATh peajbHbIE CUTYallMM Ha SI3bIKE T€OMETPUHU, HCCIIEA0BATh
MIOCTPOCHHBIE MOJIEJIN C HCIOJIb30BAaHUEM TI'€OMETPUUYECKUX MOHATUHA U
TEopeM, amrmapara ajareOpbl, peaTh MPaKTHYECKUE 3aJaui, CBI3aHHBIC C

HAaXOXXACHUCM I'COMETPUICCKUX BECJINYNH




11 KJIACC

Koz IIpoBepsiemble MpeIMeTHbIE Pe3yabTATHI OCBOEHUSI OCHOBHOI
NpoBePSIEMOr0 .
o0pa3oBaTeIbHON MPOrpamMMbl CpeIHero 001ero 00pa3zoBaHus
pe3yJabTara
6 I'eomerpus
OnepupoBaTh MOHATUAMU: HWIMHIPUYECKass TOBEPXHOCTh, 00pa3yloIine
61 HWINHIPUYECKOH TOBEPXHOCTH, LHUIUHAP, KOHHYECKas MOBEPXHOCTb,
. oOpasylomye  KOHMYECKOM  IOBEpXHOCTH, KOHYC, cdepudeckas
MOBEPXHOCTH
6.2 PacnioznaBath Tena BpaieHus (IUIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI TIOJYUYCHUS TEJT BpAIICHUS
6.4 KnaccudunmpoBaTs B3aMHOE pacroyioxkeHue chepbl U MITOCKOCTH
OnepupoBaTh TMOHATUAMHU: IIAPOBON CErMEHT, OCHOBAHHE CETMEHTA,
6.5 BBICOTa CETMEHTa, IIApPOBOM CIIO, OCHOBAHHE IIAPOBOIO CIIOS, BHICOTA
IIAPOBOTO CIIOS, IIAPOBOM CEKTOP
6.6 Boruncnsate 00bEMBI W IIIOIIAAM TOBEPXHOCTEW TeN BpaIICHHS,
' T€OMETPUUECKHX Tell C MPUMEHEHUEM opMyT
OnepupoBaTh NOHATHUAMM: MHOTOTPAHHHMK, BIIMCAaHHBIM B cdepy u
6.7 OIMCaHHBIN 0KOJI0 cepsl, chepa, BMCaHHAS B MHOTOI'PaHHUK WIIU TEJIO
BpallleHus
6.8 BbIUHCIISATE COOTHOLICHUS MEXAY IUIOMAASMH TMOBEPXHOCTEH U
' 00BEMaMU TIOJOOHBIX TEIT
6.9 N300paxkaTh m3ydaembie QUTYpBl OT PYKH U C IMPUMEHEHUEM IPOCTHIX
' 4epTEKHBIX UHCTPYMEHTOB
BemonHATe (BBIHOCHBIE) IUIOCKME YEPTEKH U3 PUCYHKOB MPOCTHIX
6.10 00BEMHBIX (GUryp: BUJA CBEpXy, COOKY, CHHU3Y; CTPOMTb CEUEHHUS Tel
BpallleHus
W3Bnekatb, MHTEPHPETUPOBATH M NPEOOPa3OBbIBATH HWH(OPMALUIO O
6.11 MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, MpPEICTaBICHHYIO Ha
yepreXkax U pUCYHKax
[MpumensTe reomerpuueckue (aKThl ISl PEHICHUS CTEPEOMETPHUECKUX
6.12 3a7a4, MPEINOJJararlliuX HECKOJbKO IIArOoB PELICHHS, €CIIH YCJIOBHS
PUMEHEHUS 3a/1aHbl B IBHOU (popme
6.13 OnepupoBath MOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BreimonaaTe ,HCfICTBHH CJIOKCHHUA BCKTOPOB, BBbIUWTAaHHA BCKTOPOB U
YMHOXCHHA BEKTOpPAa Ha 4YHUCIIO, O6'B$[CH$ITB, KakKMMH CBOMCTBAaMH OHH

o0J1aaroT

6.15

[IpuMeHATH paBUIIO MapAIICIICIIUIIENA IIPU CIIOKEHUU BEKTOPOB

6.16

OnepupoBaTh MOHATHSIMU: JEKAPTOBBI KOOPJIWHATHI B MPOCTPAHCTBE,
BEKTOpP, MOJYJb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
yroil MEXAYy BEKTOpaMH, CKaJspHOE MPOU3BEJIEHHE BEKTOPOB,

KOJILIMHCAPHBIC 1 KOMITIIIAHAPHBIC BEKTOPEI

6.17

Haxoauth cyMMy BEKTOpOB U IMpPOU3BEACHHE BEKTOpa Ha YUCIO, YroJ
MEX1y BEKTOpaMH, CKaJISIpHOE MPOU3BEICHUE, PACKIIaAbIBATh BEKTOP IO

ABYM HCKOJUIMHCAPHBIM BEKTOPaAM

6.18

3aIIaBaTB IMJIOCKOCTb YPAaBHCHUCM B I[eKapTOBOfI CUCTCMEC KOOpAUHAT

6.19

Pemiate mpocTeidiime reoMeTpUYECKHME 3aJayd  Ha IPUMEHEHUE

BCKTOPHO-KOOPAHMHATHOI'O METOa

6.20

Pemrate 3amaum Ha A0Ka3aTENbCTBO MAaTEMAaTUUECKUX OTHOIICHHN H
HaX0XACHUEC I'COMCTPHUYCCKUX BCIUYUH I10 o6pa3uaM Wi aJIrOpuTMaM,
IIPUMCHSA HU3BCCTHBIC MCTOABI npu peuicHnun CTaHAapPTHBIX

MAaTEMATHYCCKHUX 3aJa4

6.21

[lpumensaTs mpocTellve NporpaMMHBIE CPEACTBA U BJIEKTPOHHO-

KOMMYHUKAIIUOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPCOMCTPHUICCKUX 3a1aY

6.22

HpI/IBOI[I/ITL MMpUMEPbI MAaTEMATUYICCKUX SaKOHOMepHOCTeI\/’I B IMpupoac nu

JKU3HU, PACIIO3HABATH MPOABJIICHUC 3aKOHOB I'COMCTPUU B UCKYCCTBC

6.23

[IpumeHsTh MONy4YeHHBIE 3HAHWA Ha TMPaAKTUKE: aHaJIU3UPOBATH
pealibHble CUTyalldd W TPUMEHITh W3Y4YCHHBbIC TOHATHUS B TMpOIEcce
MOMCKa pELIEHUS MaTeMaTHUYeCKH CQHOPMYIUPOBAHHONW MPOOIEMBI,
MOJIETTUPOBATh pPEalIbHbIe CUTYallMH Ha S3bIKE T€OMETPHUH, UCCIIE0BATh
MIOCTPOCHHBIE MOJIEIH C HCIOJIB30BAHUEM T'€OMETPUUYECKUX TMOHATHI U
TeopeM, armapara aareOpbl, pelaTh NpakTHUYeCKUe 3a7aul, CBSI3aHHbIE C

HaXO0XIACHUEM I'€COMETPHUICCKUX BEJINYNH




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

I'eomerpus

7.1

OCHOBHBIE TOHATUS CTEpEOMETpUHU. Touka, HpsiMasi, MJIOCKOCTb, MPOCTPAHCTBO.
[TonsiTne 00  aKCHMOMAaTHYECKOM  IOCTPOCHHHM  CTEPEOMETPUHU:  AKCHOMBI

CTCPCOMCTPHUU U CICACTBUA U3 HUX

7.2

B3auMHOe  pacnonoxkeHue TpsAMBIX B IPOCTPAHCTBE:  MEpPECEKarOIIHecs,
napajuieNibHble M CKpeuiuBaronuecs: mnpsiMble. [lapanienbHOCTh MNPSAMBIX U
IUIOCKOCTEHl B MPOCTPAHCTBE: MapajUlelibHble NpsMble B  IPOCTPAHCTBE,
MapajyIeNIbHOCTh TPEX MPSMBIX, MAPAICIBHOCTh MPSAMON M IJIOCKOCTU. YTJbl C
COHANPABJICHHBIMU CTOPOHAMH, YTOJd MEXKIy TpPSIMBIMH B TPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: MapajuleNbHble MIIOCKOCTH, CBOWCTBA MapaliesIbHbIX
wiockoctei. [IpocTeiiimme mpocTpaHCTBEHHBIE (UTYPHI HA TUIOCKOCTH: TETPa’dap,

KyO, mapaJuiesienumnes, IoCTpPOCHUE CeYeHU

7.3

[leprieHAUKYIAPHOCTh TNPSAMOM M IUIOCKOCTH: IEPHEHAUKYJISPHBIE NpPSMbIE B
IIPOCTPAHCTBE, NPSIMbIE NapajuIECIbHbIE U IEPIEHANKYISIPHBIE K INIOCKOCTH, IIPU3HAK
NEPIEHIUKYIIPHOCTU IPSAMOM U INIOCKOCTHU, TEOPEMA O IPAMOM NEPIEHANKYIIPHON
IUIOCKOCTH. YTIUIbI B IPOCTPAHCTBE: YIrojd MEXKAYy IMpsMOM U IUIOCKOCTBIO,
JBYTpaHHbIA Yroj, JMHEWHBIM yroa JByrpaHHoro yria. llepnengukynsp u
HAKJIOHHBIE: PAcCTOSIHME OT TOYKH [0 IUIOCKOCTH, PACCTOSHUE OT MpSIMOW 0
IUIOCKOCTH, MPOEKLUs (Urypbl HAa IUNIOCKOCTh. [leprneHauKyIsIpHOCTh MIOCKOCTEMN:
IPU3HAK  NEPHEHAMKYSIPHOCTM  ABYX  Iniockocred. Teopema o Tpéx

HEePIeHIUKYIIspax

7.4

[lonsaTie MHOrOrpaHHHMKAa, OCHOBHBIE 3JIEMEHTbl MHOTOIPDAaHHHUKA, BBINYKIIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHMKH, pa3BEPTKA MHOrorpaHHuka. Ilpusma: n-yrosibHas
npu3Ma, TpaHH U OCHOBAHMS IPHU3MBI, MpsiMas U HAKJIOHHAs MPHU3MBbI, OOKOBasi U
IIOJIHAs ITIOBEPXHOCTH Npu3Mbl. [lapasuienenunen, NpsMOyroibHbIN ITapauIesICIINIIE]
u ero coictsa. [lupamuna: n-yroiapHas nupamMuaa, rpaHd ¥ OCHOBAaHUE MHPaMUIIBL,
OOKOBasi M IMOJIHAsI MMOBEPXHOCTh MUPAMMIbI, IPABUIIbHAA M yCEUEHHAs MUpPaMUa.

OneMeHTEI NpusMbl W IIHPaMHUBI. HpaBI/IJ'IBHBIe MHOI'OI'PaAHHUKHU: IIOHATHC




IIPABWJIBHOTO MHOTOTpPaHHMKA, INpaBUibHAS INPU3Ma M IpaBWIbHAS NHpPaMUIA,
IIpaBWJIbHAs TPEYroJjibHAs MUpaMUAa U MPaBUIbHBIA TeTpa’ap, Kyo. Ilpencrasnenue
O NPaBWJIbHBIX MHOTIOIPAHHUKAX: OKTa’Jp, AoAeKa’aAp U ukocadapyrue CeueHus

MMPU3MBI 1 THPAMUBI

7.5

CI/IMMeTpI/IH B NOPOCTpPAHCTBE: CHMMCETPUA OTHOCUTCIIBHO TOYKH, Hp}IMOﬁ,
IUIOCKOCTH. DJIEMCHTBI CUMMCTPHUHU B IMUpaMUJax, MapaJluICJICIuIcaax, nmpaBuIbHbIX

MHOT'OrpaHHUKax

7.6

Bbruncnenue 31eMEHTOB MHOTOTPaHHHKOB: péOpa, auaroHanu, yribl. [linomans
OOKOBOM TIOBEPXHOCTH M TIOJIHOH TMOBEPXHOCTH TPSIMOM TPHU3MBI, ILJIOMIATh
OCHOBaHMH, TeopemMa 0 OOKOBOM MOBEPXHOCTH MPsAMOH mpu3Mel. [lnomaas 60koBoMH
MOBEPXHOCTU M TIOBEPXHOCTH MPABWIBHOM MUpaMHIbl, TeopeMa O IUIOHIAIn

yceu€HHoi nupamuabl. [lonstue 06 06béMe. O0BbEM NUpamMubl, IPU3MbI

7.7

ITonoOHbIe Tena B mpocTpancTBe. COOTHOIIEHHS MEKIY IUIOIMIAIIMU TIOBEPXHOCTEN,

00BEMaMU ITOTO0HBIX TENT

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

6

I'eomerpus

6.1

I_II/IJII/IHI[pI/I‘leCKaH IMOBCPXHOCTD, 06pa3y101111/Ie HHHHHHpH‘ICCKOﬁ MMOBEPXHOCTHU, OCb
HHHHHHqueCKOﬁ IMOBCPXHOCTH. ]_[I/IJ'II/IHZ[pZ OCHOBaHMSI U OOKOBas MIOBCPXHOCTD,

oOpa3yromas 1 0Ch, TUIOIIAa b OOKOBOM U TIOJHOM TTOBEPXHOCTH

6.2

Konunueckas noBepXHOCTh, 00pa3yrolre KOHUYECKOM MOBEPXHOCTH, OCh U BEPIIMHA
KOHUYecKoi moBepxHOCTH. KoHyc: ocHOBaHME W BeplIMHA, o0Opa3yolas U OCh,
ionaab OOKOBOM M TOJHOW MOBEPXHOCTU. YCEUYEHHBIM KOHYC: 0Opasyrouue u

BbBICOTA, OCHOBAHHUA U OokoBast MMOBCPXHOCTH

6.3

Cdepa u map: ueHtp, paguyc, JMamerp, IIoab MOBEpPXHOCTH cdepbl. B3aumHoe

PacCIIOJIOKCHHUC C(I)epbl N IIJIOCKOCTH, KacaTCJibHas IIIOCKOCTH K C(bepe, Imiomanab

cdepsl

6.4

N3o6pakenue Ten BpalieHus: Ha I0CKOCTU. Pa3BépTka nMiIMHIpa U KOHYCa

6.5

KOM6I/IHaHI/II/I TCJI BpalllCHUS W MHOT'OI'PAaHHHUKOB. MHOFOFpaHHI/IK, OIMMCaHHBIN

OKOJIO C(l)epLI, ccbepa, BIIMCAHHAs1 B MHOT'OI'PAHHUK, UJIW TCJIO BpallICHUA

6.6

[Tonstue 06 o6béMe. OcHOBHBIE cBOWcTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapaljienenuneaa M ciueactBus w3 He€. OObEM HUIMHIpA,

KoHyca. O0BEM 1apa u miomaab chepsl




6.7

[Tomo6ubie Tema B mpoctpaHcTBe. COOTHOIICHUS  MEXAY  IUIOMAIIMHU

MMOBEPXHOCTEH, 00bEMaMH TIOJJOOHBIX TEI

6.8

6.9

Ceuenust nunuHApa (MapajjielbHO M MEPIEHIUKYISPHO OCH), CEUEHHUs KOHyca

(mapanneabHOE OCHOBAHUIO U MPOXO/sIlee Yepe3 BEPIINHY), CEUEeHUs 11apa

Bektop Ha miockoctd M B mpocTtpaHcTBe. CllO)KEHHE M BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. PasnoxkeHue BeKTOpa 10 TPEM HEKOMILIaHAPHBIM
BekTopaM. IIpaBuno mapamnenenunena. PemeHwe 3amad, CBA3aHHBIX €

MMPUMCHCHHUECM IIpaBUJI HeﬁCTBHﬁ C BCKTOpaMu

6.10

[IpsimoyronbHasi cucTeMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaThl BeKTOpa.
[IpocTeiimue 3amayn B KOOpAMHATaX. YTon MexAy Bekropamu. CkanspHoe
MPOU3BEJICHUE BEKTOPOB. BhIuuCIEHUE YITIOB MEXAY MNPSAMBIMH U IUIOCKOCTSIMH.

KoopauHaTHO-BEKTOPHBIN METO/ ITPH PELIEHUH F€OMETPUUECKUX 3a]a




INPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUSA K
PE3YJIBTATAM OCBOEHUWSI OCHOBHOM OFPA30OBATEJBLHON
HNPOI'PAMMBLI CPEJHEI'O OBHIET'O OBPA3OBAHUA

Kon
npoBepsie
MO0
TpeOGoOBaHU
|

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJibTATaM OCBOCHMSI
OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl CpPeIHEro o01ero oopa3oBaHus

Bnagenne MeromaMu A0Ka3aTeNbCTB, AJTOPUTMAaMHM pELICHMs 3ajay; yMEHHE
(GbopMyIMpOBaTh M ONEPUPOBATh MOHATUSAMH: ONpEAEICHHe, aKCHOMa, TEOpeMa,
CJIEJICTBHE, CBOWCTBO, IPU3HAK, TOKA3aTEIbCTBO, PABHOCUIIbHBIE (POPMYITHPOBKH;
NPUMEHATh HX; YMEHHE (OpPMYIHPOBaTh OOpaTHOE M IMPOTUBOIOJIOKHOE
YTBEPXKACHHUE, NPUBOAUTH INPUMEPHI M KOHTPIPUMEPHI, MCIOIb30BaTh METO]
MaTeMaTUYECKOW WHIYKIWH; IPOBOAUTH [OKAa3aTEIbHBIE PACCYXACHHUS IIPH
pELIeHNN 3aJa4, OLEHUBATh JIOTUYECKYIO NPABUIBHOCTh PACCYKICHUN; yYMEHHUE
OIEpUPOBATh IOHATHAMM: MHOXECTBO, IIOAMHOXKECTBO, OIEPALlAM  HaJ
MHO>KE€CTBAMHU; YMEHHUE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar ajs
OINMCaHHUs PeasbHBIX MPOIIECCOB U SIBJICHUN U MPHU PEUIeHHH 3a/lay, B TOM YHUCIIe
U3 Jpyrux Yy4YeOHBIX MPEeIMETOB; YMEHHE OIEPHpPOBATh MOHATHUSAMH: Tpad,
CBS3HBIA Trpad, nepeBo, IHMKI, rpad Ha IUIOCKOCTH; YMEHHE 3aaaBaThb M
OIUCHIBATH Tpadbl pa3IMUHBIMU CIOCOOAMH; MCIIONB30BaTh Tpadbl MPH PEIICHUH

3aJa4

YMeHue onepupoBaTh MOHATHAMU: HATYPAIBHOE YHCIIO, LIEJI0€ YKCIIO, CTETIEHb C
LEeJBIM MOKa3aTesieM, KOPeHb HAaTypajbHOM CTENEHHU, CTENECHb C PallMOHAILHBIM
MOKa3aTelneM, CTeleHb C JCeHCTBUTENBHBIM MOKa3aTeneM, Jorapudm dYucia,
CHHYC, KOCHHYC M TAaHI'CHC IPOM3BOJILHOTO 4YHCJA, OCTATOK II0 MOJYIIO,
palMOHANIBHOE YHCJIO, HPPALMOHANIBPHOE YKCIO, MHOXECTBA HATYpPAJbHBIX,
HEJbIX, PpAIMOHAIBHBIX, JCHCTBUTEIBHBIX YHCEN; YMEHHE HCIOJIB30BaTh
NPU3HAKK JEMMOCTH, HAMMEHBIINH OOIIMH JeNUTeN]b W HauMeHbllee ollee
KpaTHOEC, aJIrOpUTM EBKJ'[I/I]:[a npu pelIcHUU 3aJad; 3HAKOMCTBO C pa3JIMYHbIMU
MO3MIIUOHHBIMKU CUCTEMAaMU CYHHCJIICHHA, YMCHHC BbLIIIOJHATL BBIYHUCJICHUC
3HaYeHWH M TPeoOpa3oBaHMsI BBIPAKEHHH CO CTENEHAMH M Jorapudmamu,
npeoOpa3oBaHusl JAPOOHO-PAIIMOHAIBHBIX BBIPAXECHUH; yMEHHE OIEPHPOBATH
TIOHATHSIMU: MOCJIEAOBATENBHOCTD, apudmernyeckas porpeccus,

TCOMECTPHUUICCKAsA  MPOrpeccus, OCCKOHEUHO YGLIBaIOH_IaSI TCOMETPHUICCKAA




MPOTPECCHs; YMEHHE 3aJaBaTh IOCIEJOBATEIBHOCTH, B TOM YHUCIIE C MOMOIIBIO
PEKYPPEHTHBIX (OPMYIJI; YMEHHE ONEPUPOBATH NOHIATUIMH: KOMIUIEKCHOE YHUCIIO,
COHpSDKéHHBIe KOMIIJICKCHBIC YMUCJIa, MOAYJIb U apryMCHT KOMIUICKCHOI'O 4YHMCJaA,
¢dopma 3amucH KOMIUIEKCHBIX YHCEN (FeoMeTpHYecKas, TPUTOHOMETpHUYECcKass U
anreOpandeckasi); yMETh TNPOW3BOAUTH  aApU(PMETHYCCKHE  JIEHCTBUS  C
KOMIIJICKCHBIMU YHUCJIaMHU; TMIPUBOAUTH HNPUMEPBI UCIOJIB30BAHUA KOMIUICKCHBIX
YHCell; ONEePUPOBATh MOHIATHIMH: MaTpUIa 2X2 u 3X3, omnpeAenuTeb MaTPHUIIb,

TCOMeTpI/ILIeCKI/Iﬁ CMBICJI OIIPECACITIUTCIIA

YMeHue  onepupoBaTh — MOHATUAMM:  PalMOHAJbHBIEC, HUpPPALMOHAJIBHBIC,
I0Ka3aTelbHBIE, CTENeHHblE,  JIoTapuQMHUUECKHe,  TPUTOHOMETPUUYECKUE
YPaBHEHUS U HEPABEHCTBA, MX CHUCTEMbI; YMEHHUE OIEPUPOBATH ITOHATUSIMU:
TOKJIECTBO, TOKJIECTBEHHOE MpeoOpa3oBaHue, ypaBHEHHUE, HEPABEHCTBO, CUCTEMA
YPAaBHEHUI W HEPaBEHCTB, PAaBHOCWUIIBHOCTh YPAaBHEHUW, HEPABEHCTB U CHUCTEM;
YMEHHE peIllaTh YPABHEHWs, HEPAaBEHCTBA M CUCTEMBI C ITOMOILBIO Pa3IMYHBIX
NIpUEMOB; pellaTh YpPaBHEHUS, HEPAaBEHCTBA U CHUCTEMBl C IapaMETpOM;
IIPUMEHATh  yYPaBHEHHMs, HEPABEHCTBA, HMX CHCTEMBl JUI  PEIICHUS
MaTeMaTHYECKUX 3a7ady W 3ajad U3 pa3lMyHbIX oOsiacTell HaAyKu M peanbHOMN

KHU3HU

YMmenue  omepupoBaTh  MNOHATHSAMH:  (QyHKIUS, YETHOCTH  (YHKIUH,
MEePUOJUYHOCTh (PYHKIIUU, OTPAHUYEHHOCTh (DYHKIIUU, MOHOTOHHOCTh (DYHKIIUH,
sKkcTpeMyM (GYHKIUHM, HauOoJiblllee M HauMEHbIIee 3HaueHUs (YHKIUM Ha
MIPOMEXYTKEe, HelpepbIBHAs (QYHKIUSA, aCUMITOTH rpaduka (PpyHKIUU, epBas U
BTOpas TNpPOU3BOAHAS (YHKIUH, TE€OMETPUUECKUA U (U3HYECKUH CMBICI
MIPOM3BOJHOM, NEepBOOOpa3Has, ONpeAcNHEHHBbI HHTErpajl; yMEHHE HaXOAMTh
acuMOTOThl Tpaduka (YHKIUH; YMEHHE BBIUUCIATH IPOU3BOJHBIE CYMMBI,
MPOU3BEACHUS, YAaCTHOTO W KOMIO3MIMHU (QYHKIHMHA, HAXOAWUTh ypaBHEHHE
KacatenpHOW K Tpaduky (QyHKUMU; YMEHHE HaXOAWTh IPOU3BOJIHBIC
JJIEMEHTAPHBIX  (DYHKIMI; yYMEHHE  HCIOJB30BaTh  IMPOU3BOAHYIO IS
UCCIIEIOBAaHUS (DYHKIMM, HAXOAWTh HaWOOJIbIIME W HAMMEHBIIME 3HAYCHUS
(GyHKUMH; CTPOUTh TpapUKH MHOTOWIEHOB C HCIOJb30BAHMEM ammapata
MaTEMaTUYECKOr0 aHaJi3a; MPUMEHSITh MPOU3BOAHYIO Ul  HAXOXKACHMS
HaWIY4IIEro PeleHusl B MPUKIAIHBIX, B TOM YHUCJIE COLMAIBHO-DKOHOMHYECKHUX
u (u3MuUecKHX 3ajayax; HaXOJUTh IUIOMIAAM U OOBEMBI (PUTY C TOMOIIBIO
WHTErpaia; IPUBOJUTH MPUMEPbl MATEMATHYECKOTO MOJAECIUPOBAHUS C TIOMOIIBIO

nuddepeHIaTbHBIX YPaBHEHUN

YMenue onepupoBaTh MOHATHAMH: Tpaduk QyHKIMH, oOpaTHas (yHKIUS,




KoMmo3umusi  GyHKOwi, JuHEWHas  QYHKOWA, KBagpaTH4Has  (YHKIHSA,
panmoHanbHas QyHKIMA, cTEeNeHHas (YHKIWS, TPUTOHOMETpPHUYECKUE (DYHKIIUH,
oOpaTHBIE TPUTOHOMETpPHUECKUE (DYHKIIMHU, MOKa3aTeNlbHas U JorapupmMuuecKas
GyHKIWMU; YMEHHE CTPOUTh TpaduKu M3YyYCHHBIX (YHKIUH, BBINOJHATH
npeoOpazoBanus TrpadukoB (QYHKIUH, HCIONB30BATh TpadUKH ISl H3YICHHUS
MIPOIIECCOB M 3aBUCHMOCTEH, P PEIICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MTPEIMETOB
U 3a7a4 W3 peallbHOW >KHM3HH; BBIPAXKAThb (POPMYJIAMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMHU; HCIOJIb30BAaTh CBOWCTBA W TpapuKd (QYHKUIUH A8 peuieHus
ypaBHEHHH, HEPABEHCTB U 3aJ/iay C IMapaMeTpaMu; U300pakaTh Ha KOOPAHMHATHON

IINTIOCKOCTH MHOXKCCTBaA peH_IeHI/Iﬁ ypaBHeHI/Ifl, HCPABCHCTB U UX CUCTCM

YMeHue pemiath TEKCTOBBIEC 33/1aUd Pa3HBIX TUIOB (B TOM YHCIE Ha MPOLEHTHI,
JOJIM ¥ 4YacTH, Ha JBUXKEHHE, paboTy, CTOMMOCTb TOBapOB U YCIYT, HAaJOTH,
3a7ayd U3 oOO0JacTU yIpaBieHHs JIMYHBIMU U CeMEHHbIMU (DUHAHCAMN);
COCTaBJISITh BBIPAXKEHUsI, YPaBHEHHs, HEPABEHCTBA U HUX CHUCTEMbI IO YCJIOBHUIO
3a/1a4M, MCCIIEI0BaTh IOJIyUEHHOE PELIEHHE M OLEHUBATh IPABIONOJIO0OHOCTH
pe3yJbTaTOB; YMEHHE MOJEINPOBATh PEAIbHBIE CUTYAllMH Ha SI3bIKE MAaTEMaTHKU;
COCTaBJISITh BBIPAXKEHMsI, YPAaBHEHMs, HEPABEHCTBA U UX CHUCTEMBI 110 YCIOBHIO
3a/a4, MCCIEAO0BAaTh IIOCTPOCHHBIE MOJEIM C HCIOJIb30BAaHUEM amnmnapara

anreOpbl, UHTEPIPETUPOBATH MOJTYYEHHBIH pe3ynbTaT

YMeHue omnepupoBaTh TMOHATHSAMHU: CcpefHee apudmeThdeckoe, MeIuaHa,
HauOoJIbIlIeE W HaWMEHBIEEe 3HAYCHHUsS, pa3Max, IUCIECPCHs, CTaHIApTHOE
OTKJIOHEHHE 4YHCJIOBOTO Ha0oOpa; yMEHWE W3BIEKaTh, WHTEPIPETHPOBATH
nH(pOpMaIKio, TPEACTABICHHYI0O B TaOiMWIlax, Ha JauarpamMmax, Tpadukax,
OTPaKAMOIIYI0 CBOWCTBA pEAJbHBIX MPOLECCOB W SIBJICHHN; TIPEJCTABIATH
I/IH(bOpMaIII/II-O C IIOMOIIIBIO Ta6J'II/III U auarpaMM; HUCCICA0BAaTb CTaTUCTHYCCKUC
JaHHBIC, B TOM YHUCJIC C MMPUMCHCHUCM rpa(bnqecm/lx MCTOHOB M 3JICKTPOHHBIX
CpenCTB; TpaHUUEeCKHd HCCIENOBAaTh COBMECTHBIE HAONIOJEHHUS C TIOMOIIBIO

JIarpaMM pacceuBaHUs U JIMHEMHOU perpeccuu

YMeHue omepupoBaTh MOHATUSMHU: CIIy4alHBIH ONBIT M CIy4ailHOE COOBITHE,
BEPOSATHOCTh CIYy4alHOrOo COOBITHS; YMEHHE BBIYUCIATH BEPOSTHOCTH C
UCHOJIb30BAaHUEM TpapUUECKHX METO/OB; NPUMEHATh (OPMYINIBI CIOXKEHUS U
YMHOKEHUS BEPOSTHOCTEH, (hopMyiTy OJTHON BeposTHOCTH, (hopmyny beprysn,
KOMOMHATOpHble (aKkTel M (OPMYNbI; OLEHUBATh BEPOATHOCTH pPEATbHBIX
COOBITHH;  yMEHHE  ONepupoBaThb  IOHATUSAMHU:  CcllydailHas  BeJIMYMHA,
pacrpeesneHye BEpOSITHOCTEM, MaTeMaTH4eCKOe OXHUAAHUE, AUCHEPCHS U

CTaH/JapTHOE OTKJIOHEHHUE CIIydalHOW BeIMYMHBL, (DYHKUUU paclpeiesieHus U




IUIOTHOCTH PABHOMEPHOIO, IOKA3aTeIbHOTO W HOPMAJIBHOIO PpaCHpEeAesCHUMH;
YMEHHUE HCIOJIb30BaTh CBOMCTBA M3yUEHHBIX PACIIPEIEIICHU TS peIIeHUs 3a/1a4;
3HaKOMCTBO C TIOHSATHSMH: 3aKOH OOJBIINX YHCEN, METOJbl BBIOOPOYHBIX
WCCIICZIOBAaHUI;, YMEHHE TPHUBOAWTH IMPUMEPHI MPOSBICHUS 3aKOHA OOJBIINX
gyucea B TPHUPOJHBIX M OOIIECTBEHHBIX SIBICHHUAX; YMEHHE OIEPUPOBATH
MOHATUSIMH: COYETAHUE, TEPECTAaHOBKA, YHCIO COYETAHHUH, YHUCIIO MEePECTaHOBOK;
6unom HeioTOHA; yMeHHe NMPUMEHATH KOMOWHATOPHBIE (DAKThI U PACCYXKAECHUS
JUI pelIeHMs 3ajlay; OLIEHUBATh BEPOSTHOCTH peaslbHBIX COOBITUH; COCTaBIISATh

BEPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘lGHHLIfI pe3yibTaTt

YMeHue onepupoBaTh MOHATUSAMM: TOYKA, MpsMasi, TIOCKOCThb, MPOCTPAHCTBO,
OTpE30K, Jy4, BETUYMHA YIIa, MJIOCKUI yroJ, IBYIpaHHBIA YroJ, TPEXTpaHHBIH
yrojl, CKpeUIMBaIoOUIMecs] MpsMble, MNapaJJIeIbHOCTh U MEPHEeHIUKYISPHOCTD
NpsIMBIX W IJIOCKOCTEH, Yroll MEXIy HpsSIMbIMH, Yol MEXIy HIpIMOH H
IJIOCKOCTBIO, YIoJl MEXIY IJIOCKOCTSMHU, PACCTOSIHUE OT TOYKU JO IUIOCKOCTH,
paccTOssHUE MEXAYy INPSAMBIMH, PACCTOSTHUE MEXIy IJIOCKOCTAMHU; YMEHHE
WCTIOJIB30BATh MIPH PEIICHUN 3a7ad U3yueHHbIE (DaKThl H TEOPEMBI INIAHUMETPHUH;
YMEHHE OIICHMBAaTh pa3Mepbl OOBEKTOB OKPYKAIOLIETO MHUPA; CTPOUTH
MaTEMaTUYECKHE MOJEIN C IOMOIIbI0 I'€OMETPUUYECKHUX TMOHSATUH U BEJIWYMH,

peuaTh CBA3aHHBIC C HUMU NPAKTUYCCKUC 3aJaUU

10

11

YMeHue omnepupoBaTh IMOHATUSAMH: IUIOIIAAL (GUTYyphl, O00BEM QUIYpHI,
MHOTOI'PAaHHUK, IPAaBWIbHBI MHOIOTPAHHUK, CEYEHHWE MHOIOTpaHHUKA, KyO,
napajuiesienuies, Npu3Ma, NupamMuaa, (urypa M IOBEPXHOCTb BpALICHHUS,
LWINHAP, KOHyC, Mmap, cdepa, miomans cdepsl, IO [TOBEPXHOCTU
MUpaMHIIbl, TPU3MBI, KOHYycCa, IWIMHApA, O00BEM Kyba, MPAMOYIrOJIbLHOTO
napajuiesienuneaa, NUpamMuabl, MPU3MbI, LHUIUHApPA, KOHYca, IIapa, pa3BEpTKa
MIOBEPXHOCTHU, CEYEHMsI KOHYCa U LWJINHJPA, NapaJljielIbHbIe OCH UM OCHOBAHMUIO,
CEYeHME Iapa, IIOCKOCTb, Kacaromascs cdepbl, MWIMHIpA, KOHyca; YMEHHE
CTPOUTH CEUYEHHE MHOTOTPAHHUKA, H300pakaThb MHOTOTPAHHUKH, (UTYpBI U
IIOBEPXHOCTU BpAILEHUS, UX CEUYEHMsI, B TOM YHUCJE C IOMOILBIO 3JIEKTPOHHBIX
CPEICTB; YMEHHE MTPUMEHATh CBOMCTBA T€OMETPHUYECKUX (PUTYp, CAMOCTOSITETIHLHO
(dbopMyIMpOBaTh ONpeAeNeHUs] H3yyaeMbIX (Uryp, BBIIBUraTh THUIIOTE3BI O
CBOWCTBAX M TMpPHU3HAKaX TEOMETPUYECKUX (Uryp, OOOCHOBBIBaTb WJIU
OIpoBepraTh MX; yMEHHE IMPOBOJIUThH KiaccH(UKauuio (Uryp no pasiuyHbIM

IIprU3HaKaM, BBITIOJIHATH H606XOI[I/IMI)IG JAOIIOJHHUTEIBHBIC ITOCTPOCHUA

YMeHme ONCpHUpPOBATH NMOHATUAMM: IABHIKCHHEC B IMPOCTPAHCTBE, napannenLHmﬁ

IIEPEHOC, CUMMETPUA Ha IIJIOCKOCTHU n B IIPOCTPAHCTBC, IMOBOPOT,




npeobpazoBaHue Mo100us, OJ00HBIE (PUTYPBI; YMEHHE PACcTIO3HABATh PaBHBIE U
noAoOHbIe (QUrypbl, B TOM 4YHCJIE€ B TPHUPOJE, HCKYCCTBE, AapPXUTEKTYPE;
HCIIOJIB30BATh T'COMCTPUYCCKHUEC OTHOIICHHA IpU PCIICHHUU 3aaa4d, HaxXOAWUTb
reOMETPUYECKHE BEJIMYHMHBI (JUIMHA, YTOJI, IUI0MIa b, 00bEM) TIPU PELICHUHN 3a]a4
U3 JPYruX Yy4yeOHBIX MPEIMETOB U U3 PEaJbHOM >KM3HU; YMEHHE BBIYHCIIATH
reOMETPUYECKHE BEIMYMHBI (JJWHA, VYroJl, TIUIOMAah, OOBEM, IUIOIMIAIh
MMOBEPXHOCTH), HCIONB3ysd HW3Y4YeHHbIE (OPMYIbl M METOJbI, B TOM YHCIE:
TUIOIIAAbh TTOBEPXHOCTH MUPAMUIBI, TPU3MBI, KOHYCA, IUJIHMHIPA, TUIOMAAL CHEPHI,
00BEM Ky0a, PSMOYTOIBHOTO MapajUieenue/a, MUPaMUIIbI, TPU3MBI, IWIXHIIPA,

KOHYCa, lapa; YMCHHUC HAXOAUTb OTHOLICHHUC 00BEMOB HO,HO6HBIX q)Hpr

12

YMeHue onepupoBaTh NOHATUAMHU: MPSIMOYTOJIbHAS CUCTEMa KOOPAUHAT, BEKTOP,
KOOpJIMHATBl TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB, IPOM3BE/ICHUE
BEKTOpa Ha YHUCIIO, pa3joKEHUE BEKTOpa IO 0a3ucy, CKaJlipHOE IpPOU3BEJICHUE,
BEKTOPHOE TMPOM3BEICHHUE, YroJl MEXKIYy BEKTOpAMH, YMEHHE HCIIOJIb30BaTh
BEKTOPHBI W KOOPAMHATHBIA METOJl Il PEUICHUS TeOMETPUUYECKUX 3a7ad U

3a/1a4 IPYruX y4eOHBIX MPEAMETOB

13

YMeHue BBHIOMpATh MOIXOAAIIMM METOA U PpEIICHUS 3aJauyd; HNOHUMaHHE
3HaYMMOCTH MAaTEeMaTUKU B U3yYEHUHU MPUPOAHBIX U OOIECTBEHHBIX MPOLIECCOB U
SIBJICHUI; yMEHHUE paclo3HaBaTh MPOSBICHUE 3aKOHOB MAaTEMaTUKHU B MCKYCCTBE,
YMEHUE NPUBOAUTH MPHUMEPHl MaTEeMAaTUYECKHX OTKPBITUH pPOCCHMCKOW H

MHPOBOM MaTEMAaTHYECKOM HAYKH




HEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMBbBIX HA EI'D
1O MATEMATHUKE

IIpoBepsieMblid 3J1eMEHT COAEPKAHUS
Kon
1 Yucna v BIYUCICHUS
1.1 HatypanbHble u nensie yncina. [Ipu3Haky AeNMMOCTH LEIbIX YUCE
- Pammonanbueie  yncna. OOBIKHOBEHHbIE M JECSATUYHBIE JIPOOH, MPOIEHTHI,
' OeCKOHEUHbIE IEPUOUUECKUE TPOOH
13 ApudpmeTrueckuil KOpeHb HaTypanbHOH cTemeHu. JleficTBus ¢ apupMeTHUeCKUMHU
' KOPHSIMHU HaTypaJbHOM CTENEHU
L4 Crenensb ¢ 1ensiM nokaszareneM. CTeneHb ¢ paluoHaIbHBIM MoKazatesneM. CBoiicTBa
. CTENEHU
Ls CuHyCc, KOCHMHYC M TaHI'€HC YHUCJIOBOTO aprymMeHra. ApKCHHYC, apKKOCHHYC,
' apKTaHT€HC YMCIIOBOIO apryMeHTa
1.6 Jlorapudm yucna. [lecATHYHbIC U HATYpAJIbHBIE JIOTAPH(PMBI
JleiictBuTenpHble  4Yncina. ApupMeTHYECKHEe ONepalud ¢ JIeHCTBUTENBHBIMU
1.7 yrcnamu. [IpuOamkEéHHbIe BEIYMCIICHUS, IPAaBUIa OKPYIJIEHUS, IPUKHUIKA U OLIEHKA
pe3ynbTaTa BHIYUCICHUH
1.8 [IpeoOpaszoBaHue BhIpaKeHUH
1.9 KommiekcHeie uncna
2 YpaBHEHHsI 1 HEPABEHCTBA
2.1 Henbie u 1poOHO-paIiOHAIbHBIE YPaBHEHUS
2.2 HppaunoHanbHble ypaBHEHUS
2.3 TpuroHomeTpuueCcKue ypaBHEHUs
24 [oka3zarenbHble U TOrapuPpMUUECKUE YpaBHEHHS
2.5 Lensie 1 1poOHO-palMOHATILHBIC HEPABEHCTBA
2.6 HppanronansHbie HEPAaBEHCTBA
2.7 [NokazarenpHbBIE U TOTapUPMUICCKIEC HEPABESHCTBA
2.8 TpuroHomeTpruuecKkue HEPABEHCTBA
2.9 CucreMsl 1 COBOKYITHOCTH YPAaBHEHUIN U HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuiia cucteMsbl JTUHEHHBIX ypaBHeHUH. Onpeaenuresib MaTpUILbI
3 @OyHKIMU U TpaduKH




OyHKIMA, cnocoObl 3agaHus ¢GyHkuu. ['padux ¢yHkmuu. BzanmHO oOpaTHBIE

> ¢byakunu. YétHaeie n HeuétHble QyHKIMU. [lepruoanueckue GyHKIUN
OOnactp ompeneneHus W MHOXKECTBO 3HaueHW ¢yakmun. Hymm ¢yHknum.
39 [lpomMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKH  MOHOTOHHOCTH  (DyHKILIHUH.
‘ MakcumMymMbl U MHUHUMYMBI (QyHkuuu. HauOoinblnee M HauMeHbIEe 3HAYECHUE
(yHKINMU Ha TPOMEXKYTKE
13 CrenenHass ¢QyHKUMS C HaTypaJlbHbIM W IleJbIM Ioka3ateneMm. EE cBoiictBa u
. rpaduk. CBoiicTBa U rpaduk KOPHS n-0i CTENEHU
34 Tpuronomerpuueckue GyHKIIUU, UX CBOWCTBA U TpaduKu
3.5 [ToxazarenbHas u norapudmuueckas pyHKINHU, X CBOMCTBA U TpaduKu
36 Toukn paspbiBa. Acumnrorsl rpapukoB ¢yHkumil. CBolicTBa  (QYHKIHIA,
' HENPEPBIBHBIX HA OTPE3KE
3.7 ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IOCIIEI0BATCILHOCTCH
3.8 ApugpmeTrueckas 1 reoMmeTpudeckas nmporpeccuu. @opmyia CI0XXHBIX POLEHTOB
4 Hauana maTemaTudeckoro aHanusa
4.1 [IpousBognas hynknuu. [Ipon3BoHbIC 2JIeMEHTAPHBIX (PYHKITUI
[Ipumenenne nNpPOU3BOAHONW K HCCIEAOBaHUIO (QYHKIMH Ha MOHOTOHHOCTH U
4.2 9KCcTpeMyMbl. HaxoxaeHne HanOOdbIIer0o W HaWMEHBIIETO 3HaYeHHs (DYHKIUU Ha
OTpe3Ke
4.3 [lepBooOpaznas. MuTerpan
5 MHoecTBa U JIOTHKa
5.1 MHOkecTBO, Onepalu HaJl MHOKecTBaMHU. [{narpammel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHUCTHKA
6.1 OnwucarenbHasi CTaTUCTUKA
6.2 BepositHOCTB
6.3 Kombunatopuka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMBIE M TNIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHUKN
7.4 Tena ¥ MOBEPXHOCTH BPALLEHUS
7.5 KoopaunaTsl 1 BEKTOPBI




YUYEBHO-METONYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

1. 'eomerpus, 10-11: Yued.nns obmeodpazosar. yupexnennii / JI.C.
ArtanacsH, B.®. byry3os, C.b. Kagomiuies u ap. — M.: [Ipocsemienue, 2023.
2. T'eomerpus. Aunaktuyeckue matepuaisl. 10 kaacc: 6a30BbIid U TPOQUIL.
yposHu / b.I'. 3uB. — M.: IIpocBernienue, 2

METO/IUYECKHUE MATEPHUAJIbBI IS YUUTEJISA

1. Teomerpusi, 10-11: Yueb.nnsa obmeoOpazosar. yupexaenut / JI.C.
ArtanacsiH, B.®. Byry3os, C.b. Kagomues u np. — M.: [Ipocsenienue, 2023.
2. I'eomerpus. 10 — 11 knaccel: 3aJ1aHKs HA TOTOBBIX YEPTEKAX T10
crepeomerpuu / aBT.- cocT. I 1. KoBaneéra. — Bonrorpan: Yuurens, 2020
3. l'eomerpusi. Jlnnaktuueckue matepuainsl. 10 kimacc: 6a30BbIid U TPOQUIL.
ypoBHu / B.I'. 3uB. — M.: IIpocBenienue, 2020

4. Maremaruka. 5 — 11 kaccel: HeTpagUIIMOHHBIE (POPMBI OpTraHU3AINH
TEMaTUYECKOr0 KOHTPOJIsl Ha ypokax / aBT.-cocT. M.E. Ko3una, O.M.
®aneeBa. — Bonrorpan: Yuurens, 2018.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU
MHTEPHET
https://www.yaklass.ru
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