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INOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOTO Kypca «['eomerpusi» 0a30BOTO YPOBHS ISl
obyuarommxcst 10 —11 kmaccoB pa3paborana Ha ocHOBe DenmepaabHOro
roCyIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEAHEro O0IIero oOpa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAHWIMA POCCHICKOTO OOpa3oBaHUS.
Peanuzamnmsi mporpaMMbl 00eCIieYuBaeT OBIAICHUE KIFOYEBBIMU KOMIIETCHITUSIMH,
COCTABJISIFOIIIMMU OCHOBY JIJII CaMOPa3BUTHUSI U HEMPEPHIBHOIO 00pa3oBaHUS,
[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W I[IO3HABATEIILHOTO pa3BUTHUS
JUYHOCTH O0YyYarommxcsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHOCTh ydeOHOTO Kypca TE€OMETPUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAalpEeIMETHBIX U
OpEeIMETHBIX PE3yJIbTAaTOB OOYUYEHHUS T'€OMETPUM B HANpPaBIECHUM JIMYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (opMHUpoBaHUs (YHKUIUOHAIBHOM MaTeMaTH4eCKOU
IPaMOTHOCTH, U3YYEHHS IPYTruX y4eOHbIX AMCHUIUIMH. PazBuTre y oOydaroumxcs
MPaBUIBHBIX MPEACTABICHUA O CYIIHOCTH U NPOUCXOKIECHUU T'€OMETPUUYECKUX
abcTpakiuii, COOTHOUIEHHHM pEaJbHOIO0 M HJI€ATbHOIO, XapaKTepe OTpPaKEHMs
MAaTEMAaTHYECKON HAYKOM SIBJIEHUM U ITPOLECCOB PEAIbHOTO MUPA, MECTE TEOMETPUH
B CUCTEME HayK U POJIU MAaTEMATUYECKOTO MOJICIIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPaKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS yUaIINXCs, a
TaK)K€ KayeCTB MBILIUICHUS, HEOOXOIUMBIX U1 aJanTallid B COBPEMEHHOM
o01ecTBe.

['eomeTpus sBisieTcs OOHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETrO
oOmero oOpa3oBaHUs, Tak Kak oOOECrneYyMBaeT BO3MOXKHOCTb H3Y4YEHHUs Kak
JUCHUIUIMH €CTECTBEHHO-HAYYHOM HANPaBIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOPMUPYEMOE MpPU H3YYEHUHU OOYYaroIIUMUCS
NOHATUIHBIX OCHOB F'€OMETPHUU U MIOCTPOCHHUH LIETIOYKU JIOTUYECKUX YTBEPKIACHUN
B XOJI¢ pELICHUs T'€OMETPUYECKUX 3aJay, YMEHHE BBIJBUTaTh M ONPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS MPU PEIICHUH 337a4 €CTECTBEHHO-
HAy4YHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (pU3UKH.

YMeHHE OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJb BO
BCEX 001acTsIX AEATENbHOCTH 4YesoBeka. OpueHTauus 4elloBeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBUE €ro COLHAIBbHOTO ObITHs, (dopMa
OTPaXEHUS OKPYIKAIOIIET0 MHPA, YCIOBHE YCIEUIHOIO MO3HAHUSA M aKTHBHOIO
npeoOpazoBaHus  JAeWcTBUTENbHOCTUH.  OmnepupoBaHue  MPOCTPAHCTBEHHBIMU



oOpa3zamu 00BETUHSET pa3HbIC BUIBI yUSOHOUM U TPYAOBOM NESITEILHOCTH, SBIISCTCS
OTHUM H3 TPO(ECCHOHATHLHO BAXHBIX KAadeCTB, IMOATOMY aKTyajdbHa 3a/ada
dbopmupoBaHus y  OOyYaromMXcsi MPOCTPAHCTBEHHOTO  MBINIJICHUS  Kak
Pa3HOBHUJIHOCTU OOpa3HOTO MBIINUICEHUS] — CYHIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JEATEIHLHOCTU 10 MHOTUM HaIIPaBJICHUSIM.

[leas ocBoeHmst mporpaMMbl ydeOHOro Kypca «l'eomerpusi» Ha 06a3z3oBOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOy4aronuxcs yepe3 odecreyeHue BO3MOKHOCTU TPUOOPETEHUS U UCTIOIb30BAHMUS
CUCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUM U  JIEUCTBUM, CHEHUPUIHBIX
r€OMETPUH, BO3MOXKHOCTH  YCIEUIHOTO  MPOJOJDKEHUs  00pa3oBaHHs 10
CIEIUATBHOCTSM, HE CBSI3aHHBIM C TIPUKJIATHBIM UCIIOJIb30BAaHUEM T€OMETPHH.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HAYCHA IS
OOy4YaronMXcs CPpeHEHN IIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYAHCHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. Takum oOpa3om, oOydaromiuecs Ha
0a30BOM YPOBHE JIOJDKHBI OCBOUTH OOIIHE MaTEMAaTHIECKUE YMEHHUS, CBSI3aHHBIC CO
cnenuUKol TeOMETPUN U HEOOXOAUMBIC TSl )KU3HA B COBPEMEHHOM OOITIECTBE.
Kpowme 3T0r0, 0OHI NMEIOT BO3MOXKHOCTh H3yYUTh T€OMETPHIO OoJiee TITyOO0KO, eClin
B JlaJbHEHIIIEM BO3HMKHET HEOOXOJAMMOCTh B TEOMETPUYECKUX 3HAHUSIX B
poecCUOHANbHOM NESITEIbHOCTH.

JlocTkeHHe T1eTM  OCBOCHHS TPOrpaMMBl 00ECIIEUHMBACTCS pEIICHUEM
COOTBETCTBYIOIIMUX 3amad. [IpHOpUTETHBRIMU  3aJa4aMH  OCBOEHHUSA  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kjaccax SBISIFOTCS:

e (opmMupoBaHuEe mNpeACTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHKE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHHE MpEACTABICHUS O MHOTOTPAHHUKAX M TEJIaX BPAIICHUS KaK
O BROXHEUIUX MAaTEMATHYECCKHUX MOJCISAX, TMO3BOJISIONINX OMHMCHIBATH U
U3ydaTh pa3HbIC SIBJICHUS OKPYXKAIOIIETO MUPA;

e (opmupoBaHme yMeHHsI pacro3HaBaTh Ha YEpPTEkKax, MOJCISIX U B
peaIbHOM MHpPE MHOTOTPAHHHMKH U TeJla BpaIlCHUS;

e OBJIAJICHUEC METOJIAMHU PEIICHHUsS 3a/a4 Ha MOCTPOCHHs Ha W300paKEHHSIX
POCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHuMe yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSTHSMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUEC  aJrOPUTMAMH  pEIICHUS  OCHOBHBIX  THIIOB  3aJ]1ad;
dbopMHpoBaHHE  yYMEHHUS  MPOBOJUTH  HECJOXKHBIE  JIOKAa3aTelIbHbIC
pacCyk/IeHUsS B XOJI€ PEUICHHs] CTEPEOMETPUYECKUX 3aJad U 3a4ad C
MIPAKTUYECKUM COJCP’KAHUEM;



e Pa3BUTHE MHTEJUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUarOIuXCs,
NO3HABATEJIbHOM aKTUBHOCTHU, UCCIIEI0BATEIbCKUX YMEHUI, KPUTHYHOCTH
MBIILJIEHUS;

e (opmupoBaHue PyHKIIMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
yYMEHUE PACIIO3HABATh MPOSBIICHUSI TEOMETPUUECKUX MOHATUH, O0BEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX )KU3HEHHBIX CUTyalUsAX M MPU U3yYECHUU
Ipyrux  y4eOHbIX  MPEAMETOB,  TPOSBICHHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKUE MOJENH, IPUMEHATh OCBOCHHBIM T'€OMETPHUYECKUN
anmapar g pEHIeHUs ~ NPaKTHUKO-OPUEHTUPOBAHHBIX  3a/ad,
MHTEPHPETUPOBATH U OLICHUBATh MOJIYYCHHBIE PE3YJIBTATHI.

OTIMYUTENHEHON OCOOEHHOCTBIO MPOrpaMMbl SBIISIETCS BKIIOYEHUE B KYpC
CTEpPEOMETPHUH B HaYaJe €ro U3y4eHHUs 3a/1a4, pEIIaeMbIX HA YPOBHE HUHTYUTHUBHOTO
NO3HAHMs, U ONpelNeNEHHBIM 00pa3oM OpraHuM3oBaHHas paboTa HaJl HUMH, 4YTO
CIIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M IMPOCTPAHCTBEHHOI'O MBIIIJICHUS,
CTUMYJIUPYET NPOTEKAHNE MHTYUTUBHBIX MIPOLIECCOB, MOTUBUPYET K JaJIbHEUILIEMY
U3YYEHUIO MIPEIMETA.

[Tpenmourenue oTAAETCSA HAISIHO-KOHCTPYKTUBHOMY METOAY OO0Y4YEHHS, TO
€CTh TEOPETUYECKHE 3HAHUS MUMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH ITPEIMETHO-
MPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Yy
yUYaIlUXCs B Kypce CTEPEOMETPUH MPOBOAUTCS 3a CUET PELICHUS 3aa4 Ha CO3/1aHue
IPOCTPAHCTBEHHBIX 00pa30B W 3aJad Ha ONEPUPOBAHME IMPOCTPAHCTBEHHBIMU
obOpazamu. Co3ganue oOpa3a MPOBOAMUTCS C OMNOPOW Ha HAIJISAHOCTh, a
ONepUpPOBAaHUE 00pPa30M — B YCIOBHSIX OTBJICUYEHUS OT HATJISJHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOHOTO COJIepKaHUS.

OcHOBHBIE coaepkaTeNbHble TUHUU Kypca «l'eomerpun» B 10—11 kmaccax:
«MHororpanHukmn», «IIpsiMble 1 TIIIOCKOCTH B MPOCTPAHCTBEY, « Teia BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B IMTPOCTPAHCTBE». POPMUPOBAHUE JTOTHUECKUX YMEHUMN
pacrpeensercs He TOJIbKO M0 COJEPKATENbHBIM JIMHUAM, HO U 1O TofaM 00y4YeHus
Ha ypOBHE CpPeIHEro 0011ero 00pa3oBaHuUsl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOILEE MPEAMETHBIM pe3yibTaTam
OCBOEHHUSl paboueil mporpamMmbl, pacHpeleN€HHbBIM 10 ToAaM O0y4yeHwus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TI'E€OMETPUUYECCKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJIIO/IEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE€ 3HAHUS BKIIIOYAIIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHX MPEACTaBICHUN OOYy4YalolUXCs, pacuIupsis U
yriay6usist €€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTIAHE



Ha u3ydeHnne reometpun oTBOAUTCA 2 yaca B Heaeno B 10 knacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydeHus - 102 y4eOHbIX daca.



COIAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMATHYECKOM TIOCTPOCHUU CTEPEOMETPHUU:
AKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE W CKpeluBarommecs npsMbele. [lapaminensHOCTh NPSMBIX U
IUIOCKOCTEM B IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
MapaAJUICIbHOCTh TPEX MPSMBIX; MAPAJLICIBHOCTD MPSIMOM U IUIOCKOCTH. YTUIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YrOoJd MEXAY NpsIMbIMU B IPOCTPAHCTBE.
[TapannenbHOCTh INIOCKOCTEN: MapaJlIebHbIE INIOCKOCTH; CBOMCTBA MapaJIeIbHBIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (QUTYpPHl HAa TJIOCKOCTU: TETpasp,
KyO, apasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[lepneHAUKYISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISIPHBIC MPSAMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiCIbHBIE W TEPHECHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOpemMa O NpsSMOi
MEPIIEHAUKYJISIPHON IUIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YIOJ MEXIY MPSIMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJIA.
[lepnieHaAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TNIOCKOCTH, PACCTOSIHUE
OT MPSMOU JI0 TIIOCKOCTH, TPOCKLMS (PUTYPHI HA TIOCKOCTh. [leprneHaAnKyIsIpHOCTh
IJIOCKOCTEN: NPU3HAK MEPHEHAUKYISIPHOCTH ABYX IUTOCKOCTeW. Teopema o Tpéx
MEPIIEHAUKYJISIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKU; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: n-yronpHas
Mpu3Ma; 'paHd U OCHOBAHUS MPU3MBI;, NpsiMas U HaKJIOHHAs MPU3MBbI; OOKOBas U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajiesienune]; U ero cpoucrtsa. [lupamupa: n-yronpHas nupamuja, TpaHd U
OCHOBaHHUE MUPAMUIbI; OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUIBI;, PABUIbHAS U
yceu€HHasg mnupaMuaa. OIJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3Ma U
MpaBUIbHAS THPAMUJIA; NPaBWIbHAA TPEYrojbHAs NUPAMUIA W MPABUIIbHBIN
teTpadap; KyO. IlpeacraBinenwe o mpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IMPAMO,
MJIOCKOCTU. DJE€MEHTH CHMMETPUH B MUPAMUIAX, MapaJlIeIenuIie1ax, MPaBUIbHBIX
MHOTOIPaHHUKAX.



Beruncienre 3J1€MEHTOB MHOTOTPAaHHUKOB: pEOpa, aUAaroHai M, YIJIbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW IMOBEPXHOCTU NPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Msl. [Lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MHPAMU[IBI, TEOpEMa O
rIomaau yceu€HHou nupamuapl. [lorstue 06 o0béme. O0BEM mUpaMuIbl, IPU3MBI.

[Tomo6ubie Tena B mpocTpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TEJL.

11 KIIACC

Tesia Bpalmenus

[Humuaapuueckast MOBEPXHOCT, oOpasyroliue UMAJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[umuHap: ocCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpa3zywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepxHOcTU. KOoHyC: oOCHOBaHUE U BepIlIMHA, 00pa3yroIas
1 OCb; TIJIOIIA/1b OOKOBOM U TIOJTHOM TOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yrolme
Y BBICOTA; OCHOBAaHMS U OOKOBas OBEPXHOCTb.

Chepa u map: ueHTp, paauyc, ITUaMeTp; IJIOMAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnionoxxenue chepsl U IUIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
10 b ChEpHI.

N3o0pakeHue TeJ1 BpallleHHs Ha MJI0CKOCTU. Pa3BépTKa MUIMHApPA U KOHYCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTPaHHUKOB. MHOTOIpaHHHK, OTUCAHHBIH
okoJi0 cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK, WU TEJIO BPAIICHHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 00 00béMeE
NPSIMOYTOJILHOTO Tapajuiesienunena u ciueacteus u3 He€. OO0bEM MWIMHAPA,
KoHyca. O0BEM 11apa u mIomaab chephl.

[logoOuble Tenma B mpocTpaHcTBE. COOTHOIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus MHAPA (HapaJUIETbHO U IEPIICHIUKYIISIPHO OCH), CEYEHUS] KOHYCa
(mapayuieTbHOE OCHOBAHMIO U MTPOXO/IAIIEE YEPE3 BEPIIUHY), CEUSHHUS I1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockocTy U B nipocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mno TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PelmieHwe 3anay, CBSI3aHHBIX C
NpUMEHEHUEM TMpaBWil JAeUCTBUM ¢ BekTopamu. llpsimoyronpHas cucrtema
KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. [lpocreitmue 3agaun B
KOOpAMHATaX. YTojl Mexay Bekropamu. CKalsipHOE NPOU3BEICHHE BEKTOPOB.



Brruncnenne yrioB Mexay NMPSMBIMHU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPH PELICHUU T€OMETPUUECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4yeOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YyYaIOIErocst Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTeMaTUYECKUX OCHOBaxX (YHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpakIaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI M TP.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMU 1 HA3HAUYCHHUEM.

IIaTpuoTHYeckoe BoCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUYHOCTU, YBAKEHUS K
MPOIIIOMY Y HACTOSIIIEMY POCCUHCKON MaTeMaTUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUW B JIPYTHX HayKaxX, TEXHOJOTrusX, cpepax
SKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OpPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OSTHUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM IMTPUMEHEHUEM JOCTHUKEHUN HAYKU U JCSATEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOrO OyaylIero.

JcTeTHYECKOe BOCIMTAHUE:

ACTETUYECKUM OTHOILICHHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEIICHUH, PACCYKICHUI; BOCHIPUUMUYHUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUIOB HCKYCCTBA.

du3nyeckoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHSI TPUMEHSATH MAaTeMaTHYeCKUE 3HaHUS B
MHTEpecax 30pOBOro M 6€30MacHOro o0pas3a KU3HU, OTBETCTBEHHOI'O OTHOILLECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U
OTZIbIXa, peryJisipHas pu3nyeckas akTUBHOCTh); PU3MUECKOTO COBEPIIICHCTBOBAHMS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEIbHOCTHIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYIYy, OCO3HAaHHEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JESATENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnrn W peanr30BBIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
TOTOBHOCTBIO M  CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U



caM000pa30BaHUI0 HAa TMPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH.

IKO0JIOrHYeCKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTBIO DKOJOTHYCCKON KYJIbTYpbl, IOHUMAaHHEM BIIASHHS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATIBLHOM
Cpembl, OCO3HaHWEM TJ00aJBbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTalMeld Ha TMPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWKM JJIS PEUICHUs 3aaad B
00J1aCTH OKPYIKAFOIICH CPE/Ibl, ITITAHUPOBAHUS ITOCTYITKOB M OIICHKH MX BO3MOXKHBIX
MIOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOIO NO3HAHUSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW  MPAKTUKH, ITOHUMaHHUEM
MaTeMaTHYECKOM HayKH KakK c(]epbl 4YeToBEUeCKOW MIesATEebHOCTH, JTaroB €&
pPa3BUTHUSI M 3HAYMMOCTH JUISI PAa3BUTHS IMBUIM3ALMH; OBJIAICHUEM SI3BIKOM
MaTeMaTHKH W MaTEeMaTHYeCKOH KyJIbTYypOH KaK CPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEILCKYIO ACATEIHHOCTD
WHIUBHTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOrO MpeameTa
«Marematuka» XapaKTepU3yrTCs OBJIQJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusamMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCEUIMU.

1)  Vuusepcanvhvie  noznasamenvHuvle  Oelicmeus,  0becneyu8arom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yUarowuxcs (oceoeHue
Memoo08  NO3HAHUSL  OKpYXCalowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
Ucce008amenbCKux onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBble Jiornueckue aeicTBUA:

e BBISBIATH U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKK MAaTEMAaTUUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (POPMYIUPOBATH
OTpEeNeSIeHUs]  TMOHSTHH;  yCTaHABIMBaTh  CYIIECTBEHHBIH  MPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUisi OOOOIIEHUS W CpaBHEHHUSA, KPUTEPHUH
MPOBOANMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opMyTHpOBaTH W  MPEOOPa30OBHIBATH  CYXKJICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE,;
YCIIOBHBIE;

e BBIBISATH  MaTEeMaTHYECKME  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTtuBopeursi B (aKkTax, MaHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;
npeiaraTb KpUTEPHUHU 17151 BBISIBIICHUS 3AKOHOMEPHOCTEN U MPOTUBOPEUUI;



e J€JaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHUH, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO JI0Ka3aTeNIbCTBA MaTeMaTHYECKHX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
NPUBOAUTH TMPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBO/IbI;

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3agauv (CpaBHHUBATh HECKOJBKO
BApUAHTOB pelIeHUs, BBIOUpaTh Haubojee MNOAXOAAIMI ¢ Yy4E€ToM
CaMOCTOATENLHO BBIJIETICHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue 1eHCTBUA:

e HCIIOJB30BATh BOMPOCHI KaK MCCIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTHUBOPEUUE, NpoOIemMy,
yCTaHaBIMBaTh HMCKOMOE€ U  JlaHHoe, (OpMHUPOBAaTh  THIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3UL1IO, MHEHHUE;

e TMPOBOJHUTH CaMOCTOATENIEHO CIUTAaHUPOBAaHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SABJIECHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH  MEXKIY
00BEKTaMHU, SIBICHUSMHU, IPOLIECCAMU;

e CaMOCTOSITENIBHO (hOPMYIUPOBATH OOOOIICHHS U BBIBOBI IO PE3YJIbTATAM
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTaTOB, BEIBOJIOB U 000OIIECHUIA;

e IIPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE IIPOLIECCA, a TAKXKE BBIJBHUIaTh
IPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nndopmanmueii:

e BBISBIATH A€PUIUTH HHPOPMALINH, TAHHBIX, HEOOXOIUMBIX JJIsl OTBETA Ha
BOIPOC U ISl pEUICHUS 3a/1a4H;

e BbIOMpaTh UWH(OpPMAIMIO U3  HCTOYHWUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATH3UPOBATh U UHTEPIPETUPOBATH UH(POPMAIIHIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaJIEKHOCTh uH(bOopMaIuu 1o CaMOCTOSTEJIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvbhvie KOMMYHUKAMUEHble  Oelicmeus, 0becneuusarom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0wmenne:

e BOCHPUHUMATH U (POPMYITHPOBATH CYKJICHUS B COOTBETCTBHUHU C YCIOBUSIMHU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M IMUCBMEHHBIX TEKCTaxX, AaBaTh MOSCHEHUS MO XOAY PELICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyYEHHBIN PE3yJIbTaT;

B X0/ 0OCY>KJICHH 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npoO0sIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UECH, HAIICJICHHBIC HAa MTOUCK
pELICHHUsI; COMOCTAaBIATh CBOM CYXKIECHHS C CYXICHUAMH JPYTIUX
YYaCTHUKOB JHAaliora, OOHapyXUBaTh Pa3U4He U CXOJCTBO IMO3ULUN; B
KOPPEKTHOI opme popMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3YyJbTAaThl  pEIICHHS  3aJadyd,  OKCIEPUMEHTA,
UCCJIEI0BAHMUSI, IPOEKTA; CAMOCTOATEIHLHO BEIOMPATh OPMAT BHICTYTLICHUS
c y4€TOM 3aj1a4 Ipe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH.

CorpyaHu4ecTBo:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaIbHOU
paboThl MpU pelieHuH Y4eOHBIX 3a/lay; MPUHUMATH I€Jb COBMECTHOMN
NEeSATEIbHOCTH, IUJIAHUPOBATh  OPraHW3allii0  COBMECTHOM  paboTHI,
pacnpenensiath BUAbl padOT, JOrOBapUBATHCA, OOCYKIaTh MpOIECC U
pe3yabTat paboThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBBIE WITYPMbD» U WHBIC);, BBINOJIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JIEUCTBUS C IPYTUMU WICHAMH KOMaH/IbI; OLICHUBATh
KaueCTBO CBOETO BKJaJa B OOMMK TPOAYKT IO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vhueepcanvrvle pecynamuesnusie oeticmaus, obecneyusarom gopmuposanue
CMBICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.
Camoopranusamnus:

COCTABJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a49H, BEIOUPATh CIIOCO0 perieHus
C YIETOM MMEIOIITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ YIETOM HOBOM
uH(popMaIuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TIO3HABATEIHHOM pedieKcHr Kak OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MPOLECCa U pe3yibTaTa
pellIeHusT MaTEMAaTUYECKOH 3a/1a4H;

MPEABUAETH TPYTHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPU PELICHUU 3a]1a4H,
BHOCUTH KOPPEKTHUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIIBCTB,
JAHHBIX, HAWJEHHBIX OIIUOOK, BHISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa LIEIW M YCIOBUAM, OOBSICHATH
MPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESITEIbHOCTH,
HAXOJIUTh OIMMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OmneprpoBaTh NOHATUIMU: TOUKA, IPsIMAas, INIOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUHM M CIEJICTBHUS W3 HHUX IPU PEIICHUH
F€OMETPUYECKHX 3a/aY.

OnepupoBaTh NOHATHIMU: MMAPATUIETBHOCTh U MEPIEHIUKYISIPHOCTD MPAMBIX
U IIJIOCKOCTEH.

KnaccudunupoBaTe B3aUMHOE pAaCIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarh MOHATUAMM: JABYTPaHHBIA YTOJ, TPaHU ABYTPAHHOTO Yria,
pedpo BYrpaHHOrO yrjla; JMHEWHBIA Yrojl ABYTPAaHHOIO yIja; rpajycHas Mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOIPAHHHUK, 3JIEMEHTBI MHOTOTPaHHUKA, MPABUIIbHBII MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (NHpaMUIa; MpU3MA,
IPSIMOYTOJIBHBIN Mapauienenumnes, Ky0).

KnaccupunmpoBate ~ MHOTOrpaHHMKH,  BbBIOMpasl ~ OCHOBaHHUS  JJis
Kiaccuukanuy  (BBIMTYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKHU; MPaBUIbHbBIE
MHOTOTPAHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajuIeIeIUNIeAbl).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOEHUS CEUEHUH, UCIIONIb3Ysl METOJT CIIEIOB.

CrpouTh ceyeHUsT MHOTOIPAaHHHKOB METOJOM  CII€JOB, BBIIIOJIHSTH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHUA
CBEpXY, COOKY, CHHUBY.

Pemmarp 3a7aun Ha HaxXOXKJIEHHE TEOMETPUUYECKUX BEJIUYUH MO 00pas3iam Win
QITOPUTMaM, TNPHUMEHSSI W3BECTHBIC AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYMCICHUE PACCTOSHHUNA MEXKIY JBYMSI
TOYKaMH, OT TOYKM JO MNOpSIMOM, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMHU.

Pemmars 3aaun Ha HaxOXKIAEHHE TE€OMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QITOPUTMaM, TNPHUMEHSSI W3BECTHBIC AHAJUTUYECKUE METOABl IPU PEIICHUU
CTaHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYMCIEHUE YIJIOB MEXAy
CKPEILMBAIOIIMMUCS OPSIMBIMH, MEXIYy MPSAMOM M  IJIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Bbrancnsate 00bEMBI M IIJIOMIAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (TpU3Ma,
NUpPaMU/a) C IPUMEHEHUEM (POPMYIT; BEIUKCISATH COOTHOLIECHHS MEX 1Y TUIOIAIIMU
HOBEPXHOCTEH, 00bEMaMHU MTOI0OHBIX MHOTOTPAHHUKOB.



OnepupoBaTh TOHATHSIMH: CHMMETPUS B TIPOCTPAHCTBE;, IICHTP, OCh H
MJIOCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBhIBaTh W HWHTEPIPETHPOBATH HHPOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (PHUTypax, MPeACTABICHHYIO Ha YepTekKax U
pPUCYHKaX.

[TpumensaTh reomeTpudeckue HakThI 711 PEIICHHS CTEPEOMETPUICCKUX 3a/1a4,
MIPEATOJIATrafoIIiX HECKOJIBKO IIar0B PEIICHUS, €CITH YCIOBUS MPUMECHECHHS 3a1aHbI
B SIBHOH (hopme.

[IpuMmeHsTh TpOCTEHIMEe TPOrpaMMHBIE  CPEICTBA UM DJCKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoAMTH TIPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B TMPHUPOJE H
YKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPHUHU B NCKYCCTBE.

[IpumeHsTh TMONy4YeHHBIC 3HAHUS HA MPAKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyallul W TIPUMEHSTh HM3yUYCHHbIE TOHATHUS B IMPOIECCE IMOMCKA PEIICHUS
MaTeMaTH4eCKh CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyalli Ha S3bIKE TEOMETPHUU, WCCICIOBAaTh IIOCTPOCHHBIE MOJCIHA C
WCITOJIb30BAaHUEM TEOMETPUUICCKUX TTOHATHI M TEOpPEM, anmapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4M, CBA3AHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEITUUHH.

11 KUIACC

OnepupoBaTh MOHATUSIMH: UUIUHAPUYECKAs] TOBEPXHOCTh, OOpa3yroOIINe
AJIUHAPUYECKON MTOBEPXHOCTH; IIWJIMHP; KOHUYECKast TOBEPXHOCTh, 00pa3yIomue
KOHWYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (UIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CITOCOOBI MOTYUYEHUS TEJ BPAIICHUS.

KnaccudunmpoBaTh B3auMHOE paciioiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CETMCHTA; IIIapOBOM CJIOH, OCHOBAHME IAPOBOTO CIIOS, BHICOTA IIAPOBOTO CJIOS;
IapOBOU CEKTOP.

Beraucisate  00BEMBI M TJIOMIATM  TIOBEPXHOCTEM  TeNl  BpalleHWUS,
TCOMETPUYCCKUX TEJI C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh NOHATHUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY ¥ ONTUCAHHBIH
okoJio cdepsl; chepa, BMcaHHAS B MHOTOTPAHHUK WJTH TEJIO BPAIIICHMUS.

BBIYUCIISITE COOTHOMICHHSI MEXIY TUIOMAASIMU MMOBEPXHOCTEH W 00BbEMaMu
OAOOHBIX TEII.

N300paxaTh u3ydaeMbie (QUTYpbl OT PYKH U C TPUMEHEHHEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BhITIOTHSTH (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB IPOCTHIX 00BEMHBIX
dburyp: BuI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHU.



W3BnekaTh, HWHTEPIPETHPOBATH M MPEoOpa3oBbIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpEeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOXEHHUSI BEKTOpPA HA YUCJIO0, OOBSICHAThH, KAKUMU CBOMCTBAMH OHU 00JIa/1at0T.

[IpuMeHSTh MpaBUiIO Napasuieienueaa.

OnepupoBaTh NOHATUAMU: €KAPTOBBI KOOPAUHATHI B POCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJI MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

Haxoauts cymMmy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPaMH, CKAJSIPHOE MPOU3BEACHUE, PACKIAAbIBATH BEKTOpP II0 JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT.

[IpuMeHsaTh reoMeTpruyeckue (PakThl 7151 pEelICHUs] CTEPEOMETPUUYECKUX 3a]1ad,
MPEIOIAararoMX HECKOIBKO IIAr0B PEUICHUS, €CJIA YCIOBHS TPUMEHEHHUS 3a/1aHbI
B sIBHOU (popme.

PemaTte npocreimme reoMeTpU4eCcKUEe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HAXOXKJIEHUE TEOMETPUUYECKUX BEIIMYUH M0 00pasiaM Wi arOpUTMaM, MPUMEHSIS
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKUX 3a/1a4.

[IpumeHaTs mOpocTeHIINEe POTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7aY.

[IpuBOAUTH MpHUMEPHI MATEMAaTUUECKUX 3aKOHOMEPHOCTEW B MPUPOIE H
JKU3HH, pACTIO3HABATH MIPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IprMEHATh MOJMyYEHHbIE 3HAHUSA HA MPAKTHUKE: aHAJIMW3UPOBATH DPEAJIbHBIC
CUTyallud W TIPUMEHATh HW3YYCHHBIE TOHATUS B MPOILIECCE IOUCKA PEIICHUS
MaTeMaTH4ecku CcHOPMYIMPOBAaHHON TMPOOJIeMbl, MOJETUPOBATh PpPEaAJIbHBIC
CUTyallud Ha $S3bIKE TE€OMETPUM, MCCIEAOBaTh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM TEOMETPUUYECKUX TTOHITHI M TEOpEM, anmapara aareOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4l, CBA3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKNX BEJIUUMH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosaun4yectBo 4yacos
Ne HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(POBHIE)
Kourpoububie IIpakTHyeckue
n/n NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
1 BBeneHue B cTepeoMeTpuio 10 https://m.edsoo.ru/CSO3R7VIP
[Ipsimble ¥ TIOCKOCTH B ITPOCTPAHCTBE.
2 p pocTp . 12 1 https://m.edsoo.ru/ WT7NSO14T
[TapanminenbHOCTb NPSAMBIX U INIOCKOCTEN
[lepnieHIUKYNSPHOCTD NMPSAMBIX U
3 PIEHA uy P P 12 https://m.edsoo.ru/V6I1 APUCD
IJIOCKOCTEN
VYIubl MeXAY MPSAMBIMU U IUIOCKOCTSMH 10 1 https://m.edsoo.ru/R3SMETBTQ
5 MHororpaHHuku 11 1 https://m.edsoo.ru/XPWIOUSFB2
OOBbEMBI MHOTOI'PaHHUKOB 9 1 https://m.edsoo.ru/010FX2SJB
IloBTOpEHME: CeueHus, pacCTOSHUA U
7 4 1 https://m.edsoo.ru/L1IAAMHO3D
yTJIBI
OBIIEE KOJIMYECTBO YACOB I1O0 63 5 0

I[TPOT'PAMME



https://m.edsoo.ru/C5O3R7VIP
https://m.edsoo.ru/WT7NSO14T
https://m.edsoo.ru/V6I1APUCD
https://m.edsoo.ru/R38METBTQ
https://m.edsoo.ru/XPW9U5FB2
https://m.edsoo.ru/010FX2SJB
https://m.edsoo.ru/L1AAMHO3D

11 KIIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acoB

duekTpoHHbIe (LM (POBbLIE)

Ne ni/m Konrposbnsie IIpakrnyeckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE PecypcChl
padoThI padoThI
Tena BpameHus 12 https://m.edsoo.ru/HYOWQLS5KQ
2 OOBEMBI Tel 5 1 https://m.eds00.ru/BOORVIYC9
B
3 CKTOPBL 1 KOOP/IMHATLI B 10 1 https://m.edsoo.ru/4ANCLAGOMF
MIPOCTPAHCTBE
[ToBTOpeHME, 0000IIECHNE,
4 . 7 1 https://m.edsoo.ru/DORV3P725
cucTeMaTu3alys 3HaHUi
OBILIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME



https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/DORV3P725




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

OCHOBHBIE TIOHATHS
CTEpEOMETPHUH: TOUKa, IIpsMasi,
IUIOCKOCTB, MTPOCTPAHCTBO.
[paBuna n3oOpaxkeHus Ha
pHCYHKaX: U300pakeHUs
IUIOCKOCTEH, apauIenbHbIX
HPSMBIX (OTPE3KOB), CEPEIHHbI
oTpe3Ka

[TonsTus: MEepeCCKaronmeca
IIJIOCKOCTH, IICPECCKAOIMIUCCA
npsiMad U MmiIoCKOCTb

https://m.edsoo.ru/D3VCJ7UN4

https://m.edsoo.ru/NR6VIYCGK

[TonsTud: nepecekaromumecs
IIJIOCKOCTH, IEPECEKArIUECs
npsiMasi ¥ IIOCKOCTh

https://m.edsoo.ru/O6RNDFAMO

3HaKOMCTBO C
MHOI'OrpaHHUKaMU,
n300paxkeHre MHOTOIPaHHUKOB
Ha pUCYHKaxX, Ha
MPOEKIIMOHHBIX YepTeKax

https://m.edsoo.ru/KMUQPILLO

HauanbsHbie cBeeHus 0 Kyoe u
NUPaMUJIe, UX Pa3BEPTKU U

https://m.edsoo.ru/FPW2JNHCZ



https://m.edsoo.ru/D3VCJ7UN4
https://m.edsoo.ru/NR6VJYCGK
https://m.edsoo.ru/O6RNDFAM0
https://m.edsoo.ru/KMUQPILL0
https://m.edsoo.ru/FPW2JNHCZ

monenmu. CeueHus
MHOTOTPaHHUKOB

HavanbsHbie cBenieHus 0 Kyoe u
paMue, UX pa3BEPTKU U
mMozenu. Ceuenust
MHOTOT'PaHHHKOB

https://m.edsoo.ru/IMQ3AJ3S5

10

11

[TonsiTHe 006 aKCHOMAaTUYECKOM
IOCTPOEHHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUH U
CJICZICTBUS U3 HUX

[TonsTHE 006 aKCHOMATHYECKOM
HOCTPOCHUU CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

[TonsiTHE 006 AKCHOMATHYECKOM
IIOCTPOCHHUH CTEPEOMETPUHU:
AKCHOMBI CTEPEOMETPUN U
CJIEJICTBUS U3 HUX

[TonsiTHE 006 AKCHOMATHYECKOM
IOCTPOCHHUH CTEPEOMETPUU:
AKCHOMBI CTEPEOMETPUN U
CJIEJICTBUS U3 HUX

B3aumnoe pacnonoxenue
OPSMBIX B IPOCTPAHCTBE:
nepeceKaroImecs,
napajiesibHble U
CKpPEIMBAIOIINECS NPsIMbIE

https://m.edsoo.ru/SLMI7R3BL

https://m.edsoo.ru/DUKAX70QE1

https://m.edsoo.ru/YPKS5SMLIJL

https://m.edsoo.ru/I3A98]J679

https://m.edsoo.ru/TUTW8KRS5Q

12

Hapa.HJIGJIBHOCTI: MpsAMBIX U
IJIOCKOCTEN B TPOCTPAHCTBE:

https://m.edsoo.ru/CSOVLQLHG6



https://m.edsoo.ru/1MQ3AJ3S5
https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/DUKAX7QE1
https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/I3A98J6Z9
https://m.edsoo.ru/IUIW8KR5Q
https://m.edsoo.ru/CS9VLQLH6

MapajulebHbIE IPSMBIC B
MIPOCTPAHCTBE; MAPATUIEIBHOCTh
TPEX OPSIMBIX

[TapamienbHOCTE IPSAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

13 o https://m.edsoo.ru/PO5J6D23U
[TapamienbHOCTE IPAMOMN U
IUIOCKOCTH
v

14 [IBL € COMATIPABIICHHBIMI htps://m.edsoo.r/LLIAVHVBW
CTOpOHAMHU
VYroi Mexay opssMbIMU B

15 AY TP https://m.edsoo.ru/KGIMSOEUK
MIPOCTPAHCTBE
VYroa Mexnay npsIMbIMU B

16 Ay TP https://m.edsoo.ru/24LVWHIOV§
MIPOCTPAHCTBE
ITapanmzensHoc OCKOCTEH:

17 PAICHLHOCTD TIOCKOCTEH htps://m.eds0o.r/BUSTQOHZT
napajuieIbHbIe TNTIOCKOCTH
CBoOMCTBA ITapauIeIbHbIX

18 . p https://m.edsoo.ru/OKQQK2ABA
IIOCKOCTEN
[Ipocreiimme

OCTPAHCTBE e a

19 MPOCTPAHCTBEHHEIE QUTYDEL 1 https://m.edsoo.ru/MRT13XP79
IUIOCKOCTH: TeTpalp, KyoO,
napajuiejaenunes

20 [TocTpoenue ceuennit https://m.edsoo.ru/DI3AX05J8

21 [TocTpoenue ceuennii https://m.edsoo.ru/20GC3ZP9P
KonTponbhas pabota no teme
"IIpsiMblI€ ¥ IUIOCKOCTH B

22 p https://m.edsoo.ru/BI4O5QJEB

npoctpancTie. [lapaiensHOCTh
IPSIMBIX U IJIOCKOCTEMN"



https://m.edsoo.ru/PO5J6D23U
https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/KGJM80EUK
https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/DI3AXO5J8
https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/BI4O5QJEB

23

[IepnieHIUKyYIAPHOCTD NMPSMOMN
Y TUIOCKOCTH:
NEPIICHIUKYJIIPHBIC IIPSIMBIC B
IIPOCTPAHCTBE

https://m.edsoo.ru/RN45YBO8R

24

[IpsimMble napaenbHble U
NEPIEHIUKYIISPHBIE K
IUIOCKOCTH

https://m.edsoo.ru/32MXRZDDL

25

26

27

[IpsimMble napaienbHble U
NEPIEHAUKYJISPHBIE K
IUIOCKOCTH

[Tpu3Hak neprneHIuKyIIpHOCTH
IPSIMOY U TIIOCKOCTH
[Tpu3Hak neprneHAnKyJIIpHOCTH
IPSIMOM U TUIOCKOCTH

https://m.edsoo.ru/JPUOTOI3N

https://m.edsoo.ru/DC41W6K 14

https://m.edsoo.ru/HD3D63S5P

28

29

30

Teopema o npsimoit
MEPIECHINKYJISIPHOMN TIIOCKOCTH
TeopeMa o npsmoi
NEPIEHIUKYIPHON MIIIOCKOCTH
Teopema o npsimoit
NEPNEHIUKYIIPHON MIII0CKOCTH

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

https://m.edsoo.ru/8 1 RSKUSRJ

https://m.edsoo.ru/HFKNPKZ7T

31

[lepnenauKynsip U HaKJIOHHBIE!
paccTositHue OT TOYKH 110
IUIOCKOCTH, PACCTOSTHUE OT
IIPSAIMOM 10 IIJIOCKOCTH

https://m.eds00.ru/638GKWY7V

32

[lepnenquKynsip U HaKJIOHHBIE!
paccTostHue OT TOYKHU JI0
MJIOCKOCTH, PACCTOSTHUE OT
MPSMOM J10 TIIIOCKOCTH

https://m.edsoo.ru/AD6RCACRA



https://m.edsoo.ru/RN45YBO8R
https://m.edsoo.ru/32MXRZDDL
https://m.edsoo.ru/JPUOT0I3N
https://m.edsoo.ru/DC41W6K14
https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/81R5KU5RJ
https://m.edsoo.ru/HFKNPKZ7T
https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/AD6RCACRA

33

[IepnieHauKYISp U HAKIIOHHBIE!

pacCToOAHUE OT TOYKH OO0
IIJIOCKOCTH, PACCTOAHUE OT
HpHMOfI J0 IINIOCKOCTH

https://m.edsoo.ru/VLLIQ7HXC

34

[IepnieHauKYISp U HAKIIOHHBIE!

PaCCTOAHUEC OT TOYKHU 10
IJIIOCKOCTH, PACCTOAHUC OT
HpHMOﬁ J0 IIIIOCKOCTH

https://m.edsoo.ru/6PSBVV34R

35

36

37

VYrBl B IPOCTPAHCTBE: Yol
MEXIY NPSMOM U IJIOCKOCTBIO
JByrpaHHbIi yrou, TMHEHHbII
yroJI ABYTPaHHOIO yria
JIByrpaHHBIN yroJi, TUHEHHBIN
yroJj ABYTPaHHOIO yIJia

https://m.edsoo.ru/PSFIXUA1I

https://m.edsoo.ru/6R4A0EOMD

https://m.edsoo.ru/MLOZZYZC7

38

[IepnieHAUKYIAPHOCTH
IJIOCKOCTEW: MpU3HAK
NEPIEeHIUKYISIPHOCTH ABYX
IIJIOCKOCTEMN

https://m.edsoo.ru/YRQDSMI9NH

39

[IeprieHAUKYIAPHOCTH
IJIOCKOCTEW: MpU3HAK
NEPIEeHIUKYISIPHOCTU ABYX
IIJIOCKOCTEMN

https://m.edsoo.ru/DY2AF84T2

40

[lepneHIUKyYISIpHOCTD
IJIOCKOCTEW: MpHU3HAK
NEPIEHINKYIAPHOCTH IBYX
IIJIOCKOCTEMN

https://m.edsoo.ru/TSSOAINH2

41

Teopema o TpéEx
HMEPHEHINKYIIIPax

https://m.edsoo.ru/OWSLZ1RVZ



https://m.edsoo.ru/VLLIQ7HXC
https://m.edsoo.ru/6P5BVV34R
https://m.edsoo.ru/PSFJXUA1I
https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/ML0ZZYZC7
https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/DY2AF84T2
https://m.edsoo.ru/TS8OA9NH2
https://m.edsoo.ru/0W5LZ1RVZ

42

Teopema o TpEx
NepIeHIUKYIIsIpax

https://m.edsoo.ru/OP44KE54N

43

44

45

46

47

48

Teopema o TpEx
NepHeHANKYIISpax
KonTponbhas pabota no remam
"I[lepieHAUKYIAPHOCTD MPSIMBIX
U 1iockocte" u "Yriabl MexIy
IPSIMBIMU U TIOCKOCTSIMH"

IToHsiTHE MHOTOTPaHHUKA,
OCHOBHBIE DJIEMEHTBI
MHOT'OT'PaHHUKA, BBIIYKJIbIE U
HEBBIIYKJIbIE MHOTOIPaHHUKU;
pa3BEpPTKa MHOTOTpPaHHUKA

[Tpu3sma: n-yrospHas npu3Ma;
TPaHU U OCHOBAHUS MPU3MBI;
npsiMasi U HaKJIOHHAsI IPU3MBI;
OOKOBast ¥ MOJIHAsI TOBEPXHOCTh
PU3MBI

[Tapamenenunen,
IIPSIMOYTOJIBHBIN
napajuleseunes u ero
CBOMCTBa

[Mupamupaa: n-yromapHast
nupamuia, rpaHd 1 OCHOBaHHE
nUpaMu/ibl; 00KOBask U MOJTHAs
MOBEPXHOCTh MUPAMHU/IBL;
IpaBUJIbHASA U yCeUEHHAS
nupamua

https://m.edsoo.ru/OWGE1WDV3

https://m.edsoo.ru/VOXABPOPB

https://m.edsoo.ru/LSFTEZ80QX

https://m.edsoo.ru/ZAL6DKFQL

https://m.edsoo.ru/ITCOB1WIO

https://m.edsoo.ru/1TOEX00PA



https://m.edsoo.ru/OP44KE54N
https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/VOXABP0PB
https://m.edsoo.ru/L5FTEZ8QX
https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/1T0FX00PA

49

50

51

52

53

54

HpaBI/IJIBHble MHOT'OIrpaHHUKU:
HOHATHUE [TPABUIIBHOTO
MHOI'OI'paHHMKA; TpaBUJIbHAS
IpU3Ma U paBUIIbHAS
nUpaMu/a; IpaBUiIbHas
TpeyroabHas nupaMuaa u
NPaBUIBHBIN TETPadap; Kyo
[IpencraBiaenue o NpaBUIbHBIX
MHOI'OI'paHHHMKAaX: OKTayIp,
JOJIEKa’Ip U UKOCAIP.
CumMeTpHs B IPOCTPAHCTBE:!
CUMMETpPHSL OTHOCUTEIIBHO
TOYKH, MPSAMOH, MJIOCKOCTH.
OJeMeHThl CHMMETPUU B
nupamuIax,
napaielenuneax,
MMPpaBUJIbHBIX MHOT'OI'paHHUKax

Boruncnenue 3nemMeHToB
MHOT'OI'paHHHUKOB: pEOpa,
JIMaroHaH, YIIIbl

ITromans OOKOBOM
MOBEPXHOCTH U MOJTHON
MOBEPXHOCTH MPSIMOU TPU3MBI,
IUIOMIA/Ib OCHOBAaHUH, TeOpeMa
0 OOKOBOIi TOBEPXHOCTH
MPSMON MPU3MBI

ITnomans OOKOBOMH
MOBEPXHOCTH U MIOBEPXHOCTH
NPaBUJIBHOMN MUPAMU/IbI,

https://m.edsoo.ru/LWNGFZTWE

https://m.edsoo.ru/06SHO2IDD

https://m.edsoo.ru/SWEUC9ENR

https://m.edsoo.ru/EUP4AMN760

https://m.edsoo.ru/SQY9XSIL6

https://m.edsoo.ru/R22FHBG60



https://m.edsoo.ru/LWNGFZTWE
https://m.edsoo.ru/06SH02IDD
https://m.edsoo.ru/SWEUC9ENR
https://m.edsoo.ru/EUP4MN760
https://m.edsoo.ru/SQY9XSIL6
https://m.edsoo.ru/R22FHBG6O

TeopeMa O IO OOKOBOMH
MIOBEPXHOCTH YCEUEHHOU
HpaMUIBI

KontponbHas pabora no Teme

55 " " 1 https://m.edsoo.ru/ VHYNJQMQD
MHororpasHuku
56 [Tonsitrie 06 06BEME 1 https://m.edsoo.ru/GM1LC394G
57 O06BEM TUpamMuabl 1 https://m.edsoo.ru/B307PSWTC
58 O0BEM TUpaMUIBI 1 https://m.edsoo.ru/PQZ9ED3YF
59 O06BEM TUpamMuabl 1 https://m.edsoo.ru/RZ8BITMU9
60 O0BEM TUpaMu bl 1 https://m.edsoo.ru/OHRFO2LCT
61 O0BbEM TPU3MBI 1 https://m.edsoo.ru/YEQP63ZD4
62 O0bEM TpU3MBI 1 https://m.edsoo.ru/B46EMRRGE
63 O06BEM npu3MBbI 1 https://m.edsoo.ru/FIMQW6KFT
64 Konrpoxsrias pabora mo Teme 1 https://m.edso0.ru/23S50I80N
O0bEMBI MHOTOTPAaHHUKOB"

[ToBTOpenue, o6o0IIeHNE
65 CHCTEMATH3AIIA SHafI - 1 https://m.edsoo.ru/KXTOCIOJG

IToctpoenue ceuenuii B

MHOTOTpaHHHKE

[ToBTrOopenue, 06001IEHNE

cucTeMaTH3alus 3HaHUi.

Brrunciienue paccTosHui:
66 MEXy TBYMS TOYKaMH, OT 1 https://m.edsoo.ru/HKP6I3JUC

TOYKH JIO TIPSIMOH, OT TOYKH JI0

TUTOCKOCTH, MEXITY

CKPEIIMBAIOIIUMUCS MPSMBIMH
67 Wroroas KoHTpOJbHASA paboTa 1 https://m.edsoo.ru/KB3EKOA9U



https://m.edsoo.ru/VHYNJQMQD
https://m.edsoo.ru/GM1LC394G
https://m.edsoo.ru/B307P8WTC
https://m.edsoo.ru/PQZ9ED3YF
https://m.edsoo.ru/RZ8BITMU9
https://m.edsoo.ru/0HRFO2LCT
https://m.edsoo.ru/YEQP63ZD4
https://m.edsoo.ru/B46EMRRGE
https://m.edsoo.ru/FIMQW6KFT
https://m.edsoo.ru/23S5OI80N
https://m.edsoo.ru/KXTOCIOJG
https://m.edsoo.ru/HKP6I3JUC
https://m.edsoo.ru/KB3EK0A9U

[ToBTOpenue, 0600IEeHNE
CHCTEMAaTHU3alus 3HAHUH.
BrluncneHue yrios: MexIy

68 CKPEIMBAOIIUMUCS IPSMbBIMH,
MEXy TPSIMON H TIOCKOCTBIO,
JBYIPaHHBIX YIJIOB, YIJI0B
MCKAY MIIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

https://m.edsoo.ru/X7CJUSLO0



https://m.edsoo.ru/X7CJU5LO0

11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIe pecypchl

Cdepa u map: ueHTp, paauyc,
JaMeTp; TUIOIIAIb
MOBEPXHOCTH CPEPHI
B3aumHoe pacronoxeHue
cepsl U MIIOCKOCTH;
KacarelbHasl INIOCKOCTh K
cdepe; momanb cheps
N300pakeHue cdepsl, mapa Ha
wiockoctu. CeueHus mapa

unmHapudeckas
MOBEPXHOCTh, 00pa3yroIne
LAJIMHIPUYECKON
MOBEPXHOCTH, OCh
LAJIMHIPUYECKON
MMOBEPXHOCTH

Hunuuap: ocHOBaHUS U
OOKOBast MOBEPXHOCTD,
o0pasyrolias u ocCh; MIONIA/Ib
OOKOBOI U MOJIHON
MIOBEPXHOCTH

N3obpakenne nmImHapa HA
mockocty. Pazséprka
mmHApa. CedeHus IITHHIpa

https://m.edsoo.ru/TW8Z59CHJ

https://m.edsoo.ru/YCMWC4M3I

https://m.edso00.ru/QDCF8UGXE

https://m.edsoo.ru/8516BBEO7

https://m.edsoo.ru/\WOJR979V9

https://m.edso0o.ru/OYMSPW10Z



https://m.edsoo.ru/TW8Z59CHJ
https://m.edsoo.ru/YCMWC4M3I
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/8516BBEO7
https://m.edsoo.ru/W0JR979V9
https://m.edsoo.ru/OYMSPW10Z

(III0CKOCTHIO0, NTAapaJLIEIbHOM
WU TIEPIICHIUKYIIIPHOI ocH
AJTUHIPA)

Konnueckast nOBEpXHOCTB,
00pa3yrolne KOHMYEeCKOM
IIOBEPXHOCTH, OCh U BEpLIMHA
KOHUYECKON IIOBEPXHOCTU

https://m.edsoo.ru/H64QF3E6R

Konyc: ocHOBaHue u BepivHa,
00pa3yromas 1 OCh; IJIOMIA b
OOKOBOM U MOJTHOM
[IOBEPXHOCTH

https://m.edsoo.ru/Q4EUBB6GT

10

Y ceu€HHBIN KOHYC!
00pa3yroline 1 BhICOTA;
OCHOBaHUs U OOKOBast
MOBEPXHOCTh

N300pakeHre KoHyca Ha
mockocTy. Pa3Béprka konyca.
CeueHust KOHyca
(MII0CKOCTHIO0, MTapalIebHOM
OCHOBAHHUIO, U IJIOCKOCTHIO,
MPOXOJAIICH Yyepe3 BEpPIINHY)

https://m.edso00.ru/SOVNITU20

https://m.edsoo.ru/OPVOCKUYU

11

12

Komb6unanust ten BpamieHus u
MHOTOIPAHHUKOB

MHororpaHHuK, ONMCaHHbIA
0Ko0JI0 cepsl; chepa,
BIIMCAHHAs! B MHOTOT'PaHHUK
WJIM B TEJIO BpAILlICHUS

https://m.edsoo.ru/4VHGTY X8F

https://m.edsoo.ru/RMYYISTLP



https://m.edsoo.ru/H64QF3E6R
https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/0PV9CKUYU
https://m.edsoo.ru/4VHGTYX8F
https://m.edsoo.ru/RMYY1STLP

13

[Toustre 00 00BEME.
OCHOBHBIE CBOICTBa 00BEMOB
TeN

https://m.edsoo.ru/4CENHGLOZ

14

15

O0BéM IUIMHIpa, KOHYCA
O0BEM mapa ¥ 1mIonaIh
chepnl

https://m.edsoo.ru/W8TGNS5Z99

https://m.edsoo.ru/G7TAYCMOTT

16

ITomo6HEbIE TeIa B
npoctpanctBe. COOTHOIICHHUS
MEXY TUTOIAISIMU
MOBEPXHOCTEH, 00bEMaMuU
MOAOOHBIX TEN

https://m.edsoo.ru/4NO4FYUUX

17

KonTtponbsHast pabora o
temaMm "Tena Bpaienus" u
"O0BeMBI TET"

https://m.edsoo.ru/KCOMHIJSWW

18

19

20

BekTop Ha miockocT U B
IIPOCTPAHCTBE

CrnoxeHue U BbIYUTaHHE
BEKTOPOB

YMHOKEHNE BEKTOPA HA YUCIIO

https://m.edsoo.ru/AQ405SB7C

https://m.edsoo.ru/PMNHTUK7G

https://m.edsoo.ru/4H7PLGBI1

21

22

23

Pa3znoxxeHne BekTopa 1o Tpém
HEKOMILUIAHAPHBIM BEKTOPaM.
IIpaBuno nmapasmienenumena

Pemienue 3a1a4, CBA3aHHBIX C
PUMEHEHHUEM TpaBUII
JIEHCTBHUM C BEKTOPAMH
KoopaunaTHO-BEKTOPHBII
METOJ MPH PEIICHUH
reOMEeTPUYECKUX 3a1a4

https://m.edsoo.ru/NZSOLFWN1

https://m.edsoo.ru/73F23EPUS

https://m.edsoo.ru/BBII39Z7U



https://m.edsoo.ru/4CENHGLOZ
https://m.edsoo.ru/W8TGN5Z99
https://m.edsoo.ru/G7AYCM9TT
https://m.edsoo.ru/4N04FYUUX
https://m.edsoo.ru/KC9MHJ5WW
https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/73F23EPU5
https://m.edsoo.ru/BBII39Z7U

24

25

[IpssmoyronbHas cucrema
KOOPJIMHAT B MMPOCTPAHCTBE.
Koopaunatel BekTopa.
[Ipocreiimue 3a7a4u B
KOOpJMHATaX

Yrois Mexay BEKTOPaMH.
CkassipHO€E TPOU3BEICHUE
BEKTOPOB

https://m.edsoo.ru/X9TSDNSQ3

https://m.edsoo.ru/RPAQMBCDO

26

27

28

29

30

Brluucnenue yrios Mexay
IIPSAMBIMH U TUIOCKOCTSAMH

KonTponbnas pabota no Teme
"BekTopbl U KOOpAUHATHI B
npoctpaHcTae"”

[ToBTOpenue, 06001IeHUE U
CHCTeMaTH3allns 3HaHUH.
OcHoBHBIE QUTYPBI, HAKTHI,
TEOpeMBbI Kypca TNIaHUMETPHH

[ToBTOpenwue, 06001IeHUE U
CHCTeMaTH3allns 3HaHUH.
OcHoBHBIE QUTYPHI, (HAKTHI,
TEOpeMBbI Kypca TIIaHUMETPHH

[ToBTOpenwme, 0600IIEHNE U
CUCTEeMaTH3aIHs 3HAHUH.
3amaun MIaHUMETPUU U
METOJIbI UX PEIICHHS

https://m.edsoo.ru/EGRV3NF84

https://m.edsoo.ru/NSKELEBHL

https://m.edsoo.ru/16ASE1TYU

https://m.edsoo.ru/VEMVY73YE

https://m.edsoo.ru/UF02M943T

31

[ToBTOpeHme, 0600IICHNE 1
cUCTeMaTH3aIysI 3HaHUH.
3aauy NJIaHUMETPUU U
METOJIbI UX PEIICHHUS

https://m.edsoo.ru/FG4PIN2IF



https://m.edsoo.ru/X9TSDNSQ3
https://m.edsoo.ru/RPAQMBCDO
https://m.edsoo.ru/EGRV3NF84
https://m.edsoo.ru/N8KELEBHL
https://m.edsoo.ru/16ASE1TYU
https://m.edsoo.ru/VEMVY73YE
https://m.edsoo.ru/UF02M943T
https://m.edsoo.ru/FG4PJN2IF

[ToBTOpeHue, 0600IICHNE 1
CHCTeMAaTH3allus 3HAHUH.

32 1 https://m.edsoo.ru/ZY6BYLY7W
OcHoBHbIE GUTYpPHI, (PaKTHI,
TEOPEMBI Kypca CTePeOMETPHH
"

33 TOTOBAT KORTPOILHAL 1 https://m.eds00.ru/VPSCXOCAC
pabora
[ToBTOpEHME, 0000IICHUE 1

34 . 1 https://m.edsoo.ru/70QSTDCAP
cUCTEMATH3aLIMs 3HAHUN

OBHLIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME



https://m.edsoo.ru/ZY6BYLY7W
https://m.edsoo.ru/VP8CXOC4C
https://m.edsoo.ru/70QSTDCAP




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

10 KJIACC
Kon "
IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHOM NPOrPaMMBbI CpeHero o01ero 00pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OrnepupoBaTh NOHIATHSAMU: TOUKA, MPAMasi, INIOCKOCTh
- [TpyMeHsITh aKCUOMBI CTEPEOMETPUU U CIEACTBUSI U3 HUX NPU PELICHUH
' TreOMETPUYECKUX 3a/1a4
73 OnepupoBaTh MOHATUSMH: MAPAJUIEIBHOCTh M MEPHEHIUKYISIPHOCTD
' IPSAMBIX U IJIOCKOCTEMN
74 KnaccugunupoaTs B3aiMHOE PACIIOIOKEHHUE MPSMBIX U TUIOCKOCTEN B
' IIPOCTPAHCTBE
OnepupoBaTh MOHIATUSIMHU: JBYTPAHHBIN YroJl, TpaHy ABYIPaHHOTO yria,
7.5 pebpo IBYrpaHHOro yria, JHWHEWHBIM YTron JBYTpaHHOTO YTIa,
rpaaycHas Mepa JByTpaHHOIO yria
OrnepupoBaTh MOHSATHUSAMH: MHOTOTPAHHUK, BBITYKIIBIA W HEBBITYKJIbII
7.6 MHOT'OT'PaHHHUK, 3JIEMEHTHI MHOTOI'PaHHHKA, MPaBUIIbHBII
MHOTOTPaHHUK
~7 Pacrio3naBaTh OCHOBHBIE BU/IbI MHOTOI'PAaHHUKOB (TUpaMuja, mpusma,
' MPSIMOYTOJIBHBIN Tapaienenurne, Kyo)
KnaccuduiupoBaTh MHOTOTpAaHHUKH, BBIOMpAs OCHOBAHHS  JUIS
- kinaccuukanuu  (BBIMYKJIBIE W HEBBIMYKJIbIE  MHOTOTPAHHUKH,
' MpaBUJIbHBIE MHOTOTPAHHUKH, TPAMbIE M HAKJIOHHBIE IPHU3MBI,
napauieIeTuneIbl)
=9 OnepupoBaTb  HOHSTHUAMHU: CeKyllas  IUIOCKOCTb,  CEYEHHE
' MHOT'OIPAaHHUKOB
710 OOBSICHATh MNPUHIUIBI T[OCTPOCHHUS] CEUYEHUH MHOTOTPaHHHUKOB,

HCIIOJIB3Ys MCTO/ CJICIOB




7.11

Crpouth ce4yeHHMsI MHOTOTPAHHHMKOB METOJOM CIIEIOB, BBIIIOJIHSTH
(BBIHOCHBIE) TUIOCKHE YEpPTEe)KHM M3 PHCYHKOB MPOCTBIX OOBEMHBIX

buryp: BUI CBEpXy, COOKY, CHU3Y

7.12

Pemmats 3aaun Ha HaX0Xk/IEHHUE FEOMETPUUECKUX BETUYHH 10 00pa3iam
WM alNrOpyuTMaM, NPUMEHSAS U3BECTHBIC aHAJUTUYECKUE METOJbI MPHU
pELIEHUM CTAaHJAPTHBIX MAaTEMATUYECKUX 3aJa4 Ha BbIYHCICHUE
PacCTOSHUI MEXKY ABYMsSI TOUKAMH, OT TOYKH J0 NPSIMOM, OT TOUKHU 10

IIJIOCKOCTH, MEXKAY CKPCHIMBAOIIHUMHUCS ITPAMBIMHA

7.13

Pemars 3aJla4y Ha HAXO0KACHUC I'COMCTPHUUCCKUX BCIUYHUH I10 06pa3uaM
WM aJIrOpUTMaM, NPUMCHAA H3BCCTHBIC aHAJIUTUYCCKHUEC MCTOJbI IIpHU
peliCHUN CTAHAAPTHBIX MATCMATUYCCKUX 3aa4 Ha BbBIYHUCICHUC YIJIOB
MCKAY CKPCIIUBAOIHUMMUCA MMPAMBIMUA, MCKIY Hp?[MOfI " INJIOCKOCTBIO,

MCKAY IJIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

7.16

7.17

7.18

Bbruucnate 00BbEMBI M IUIOIIAAM TOBEPXHOCTEM MHOTOTPaHHUKOB
(mpu3ma, mHMpaMHga) C TOpPUMEHEHHEM  (OPMYN,  BBIYHCIATH
COOTHOIIIEHUS MEKY IUIOIIAJSIMU ITOBEPXHOCTEH, 00bEMaMu MOT00HBIX

MHOTI'OIrpaHHUKOB

OHepI/IpOBaTB MNOHATHUAMU: CUMMETPUA B IIPOCTPAHCTBC, LICHTP, OCh U

IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPbI

W3Bnekarb, mpeoOpa3oBbIBaTh M MHTEPHPETUPOBATH MH(GOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKHX (PUrypax, MpeACTaBICHHYIO Ha

YepTekKax U PUCYHKaX

[TpumeHsTh reoMeTprueckue (paKkThl AJis PEIIEHUsI CTEPEOMETPUUECKUX
3a/1a4, MPEANOIaraloliuX HECKOJIBKO II1aroB pEeLICHUs, €CIU YCIOBHUS
MIPUMEHEHHUS 3aJ1aHbl B IBHOU (hopMme

IIpuMeHATh mpocTEeHIIHEe NPOrpAMMHBIE CPEACTBA W DIIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CHCTEMBI IIPH PELICHUH CTEPEOMETPUUECKUX
3a1a4

[IpuBOAMTE IPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B IPUPOAE U

JKU3HHU, paCllO3HABATh MPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[IpuMeHsITh TOJlyueHHBIE 3HAaHUSA Ha MpPaKTHUKE: aHaJIU3UpPOBATh
pealbHbIe CUTYyallUd M MPUMEHSTh U3yYEHHBIE MOHSATHUS B IPOIECCE
MOKMCKA pEeIICHUsI MaTeMaTH4ecKu CGHOpPMYIUPOBAHHON MPOOIIEMBI,
MOJICJIUPOBAThH PeabHbIE CUTYallUH Ha SI3bIKE T€OMETPHUU, UCCIIEI0BATh

MMOCTPOCHHBIC MOACIIU C MCITIOJIB30BAHUEM I'€COMETPUUCCKHUX MOHATUHN U




TEOpPEM, allriapara aJIFC6pBI, peiaTh NPakKTHYCCKUE 3aJla4r, CBA3AHHBIC

C HAXOKACHUCM I'€COMCTPHUYCCKUX BCINYHH

11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMoro .
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero 001ero odpa3oBanusi
pe3yJbTara
6 I'eomerpus
OnepupoBatb MOHSITUSMU: WIMHIpUYECKast MOBEPXHOCTb,
61 o0pa3yromue MUIHHAPUICCKONW MOBEPXHOCTH, IUJIUHAP, KOHUYECKAs
' MOBEPXHOCTh, O0pa3yrolue KOHUYECKOW TMOBEPXHOCTH, KOHYC,
cepuueckas MOBEpPXHOCTh
6.2 Pacrio3naBats Tena BpameHus (IIHHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MOTyYSHHS TEJl BPALICHUS
6.4 KrnaccudumnupoBars B3auMHOE pacnoiioKeHue cepbl U MI0CKOCTH
OnepupoBarh MOHATHSIMH: IIAPOBOM CETMEHT, OCHOBAHHME CETMEHTA,
6.5 BBICOTAa CETMEHTA, IIIAPOBOH CJIOH, OCHOBAaHUE IIAPOBOTO CIIOSI, BHICOTA
IAPOBOTO CIIOSI, IIIAPOBOM CEKTOP
6.6 Boruncnsate 00BEMBI M IUIOMIAIM TIOBEPXHOCTEH TeNm BpallleHus,
' TCOMETPHUYECKUX TeJl C MPUMEHEHHEM (PopMyIT
OnepupoBarh MOHSATUSMHU: MHOTOTPAHHHK, BIMCAHHBIA B cdepy H
6.7 OMMCAaHHBIN OKOJO cdephl, cepa, BIUCaHHAS B MHOTOTPAHHUK WIIH
TEJIO BpaICHUS
63 BBIYHCIATE COOTHONICHHS MEXAY IUIOMAIASIMH ITOBEPXHOCTEH U
' 00BEMamMH MOJOOHBIX Tel
6.9 N300paxaTh n3ydaemble GUTYpHI OT PYKH M C PUMEHEHHEM MPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BrInoNmHATE (BBIHOCHBIE) TUIOCKHME YEPTEXKH U3 PHUCYHKOB MPOCTHIX
6.10 00BEMHBIX (QUTYpP: BUI CBEpPXY, COOKY, CHHU3Y; CTPOUTH CEUYCHHS TEI
BpaIICHUS
W3Biekarh, MHTEPIPETUPOBATh U MPEOOPa30BBIBATE MHPOPMAIHIO O
6.11 MIPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (UTrypax, MPeACTaBICHHYIO Ha

yepTexax U pUCyHKax




6.12

[TpumensTh reomMeTpruecKue (pakThl Ui peIIeHUs] CTEPEOMETPUUYECKIX
3a/1a4, MPEANOIaraloliuX HECKOJbKO IIarOB PEIICHUA, €CIIU YCIOBHS

MIPUMEHEHHUS 3a/1aHbl B ABHOU (hopMme

6.13

OnepupoBarh MOHSATHEM: BEKTOP B IPOCTPAHCTBE

6.14

6.15

6.16

BremonssaTh HeﬁCTBHH CJIOKCHHA BCKTOPOB, BbBIYUTAHHA BCKTOPOB U
YMHOXCHHA BEKTOpAa HAa YUCIIO, O6LHCHHTB, KaKNMH CBOMCTBaMH OHHU

00amaoT
[TprMeHATH MPaBHUIIO MapalIC/ICIHUIIea IPH CI0KEHUH BEKTOPOB

OHepI/IpOBaTB MNOHATHUAMUA: ACKAPTOBbI KOOPAHWHATBI B IIPOCTPAHCTBC,
BCKTOP, MOAYJIb BEKTOpPA, paBCHCTBO BEKTOPOB, KOOPAHUHATBEI BCKTOPA,
yrojia MEXKAY BEKTOpAaMH, CKaJIApHOC IIPOU3BCACHUC BCKTOPOB,

KOJUIMHCAPHBIC 1 KOMILJIAHAPHBIC BEKTOPLI

6.17

6.18

6.19

Haxonuts CYMMY BCKTOPOB U HNPOU3BCACHUC BCKTOpA HA YUCIIO, YI'OJ
MCKAY BCKTOpaAMH, CKAJIIPHOC IMPOU3BCACHUC, PACKIIAAbIBATH BEKTOPD
10 IBYM HCKOJUIMHCAPHBLIM BCKTOpaM

3aILaBaTI) IJIOCKOCTb YPAaBHCHHUEM B IIGKapTOBOfI CUCTCMEC KOOpAHAT

Pemate mpocreilimme TeOMETpUYECKHE 3aJadyd  Ha NPUMEHEHHUE

BCKTOPHO-KOOPAWHATHOI'O METOJa

6.20

6.21

6.22

Pemate 3amaum Ha J0Ka3aTENbCTBO MATEMAaTUYECKUX OTHOLIECHUN M
HaXO0XJACHNE T€OMETPUUYECKUX BEIMUMH M0 00pa3iiaM WK alropuTMam,
NIPUMEHSAS.  U3BECTHBIE  METOABl IPU  PELIEHUU  CTaHJAPTHBIX
MaTeMaTU4YeCKUX 3a1a4

[IpuMeHATH TPOCTEHINNE IPOrPaMMHBIE CPEICTBA M DJIEKTPOHHO-
KOMMYHHKAIMOHHBIE CUCTEMBI IIpU PELIEHUU CTEPEOMETPUYECKUX
3a1a4

[IpuBOIUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B PUPOJIE U

JKU3HH, paClIO3HABATh IMTPOABJICHUEC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

6.23

[IpuMeHsATh MONyYEHHBIE 3HAHUS Ha TMpaKTHKe: aHaJIM3HpOBATh
peanbHBIE CUTyallMd W MPUMEHATh W3YUeHHBIE MOHATHUS B IpOIEcce
MOUCKA pEUIeHUs MaTeMaTHYecKd C(HOpMyTUPOBAHHON IPOOIEMBI,
MO/JICIMPOBATh peallbHbIe CUTYalll! Ha S3bIKE TEOMETPUH, HCCIIEIOBATh
MOCTPOSHHBIE MOJIENTU C UCTIOIb30BAaHUEM T'€OMETPUUYECKHUX MMOHITUN U
TEOpeM, ammapara ajareopsl, pemarb NpaKTHUECKUE 3a/1a4H, CBA3aHHBIE

C HAXOKACHUCM I'COMCTPUYCCKUX BCIIMYUH




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

7.1

7.2

I'eomerpus

OcHOBHBIE TIOHSITUA cTepeoMeTpur. Touka, mpsiMasi, TIIOCKOCTb, MPOCTPAHCTBO.
[TonsiTne 00 aKCHMOMATHMYECKOM TIIOCTPOCHHUU  CTEPEOMETPUM:  AKCHOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

B3aumHOoe pacmonoxxeHue IpAMBIX B IIPOCTPAHCTBE:  IIEPECEKAOLIUECH,
napajuleJIibHble M CKpemuBaromuecs npsMble. [lapamienpsHocTs OpAMBIX U
IJDIOCKOCTE B IIPOCTPAHCTBE: MapajuICNIbHBIE MpsIMBIE B  MPOCTPAHCTBE,
[apaJUIeIbHOCTh TPEX NPAMBIX, NApaUIEIbHOCTh NPSIMON M INIOCKOCTU. YTIIBI C
COHANPABJIICHHBIMA CTOPOHAaMH, YroJI MEXKAy TMpPsAMBIMA B IPOCTPAHCTBE.
[Tapa/ienbHOCTL  IUIOCKOCTEH: napajuleJbHble  IIJIOCKOCTH,  CBOWCTBA
napajuleNnbHbIX miockocted. [Ipocreiimne npocTpaHCTBEHHBIE (GUIYpbl Ha

IIOCKOCTH: TETPAdIP, Ky'6, napajijieJICnmIic [, moOCTPpOCHUC CEUYCHUI

7.3

IlepneHIUKYIAPHOCTE HPSAMOM M IIJIOCKOCTH: IEPIEHIUKYISPHBIE IIPSMBIE B
IIPOCTPAHCTBE, MpsAMBIC IAPAUICIBHBIE W IEPIEHAUKYISIPHBIE K IIJIOCKOCTH,
IIPU3HAK NEPHCHAMKYJIAPHOCTH NPSIMOM M IUIOCKOCTH, TEOpEeMa O IIPSIMOU
MEPIEHIUKYISIPHON IIJIOCKOCTH. YTJbl B IPOCTPAHCTBE: YTOJ MEXIY HPSIMOM U
IJIOCKOCTBIO,  IBYI'PAHHBIM  YroJl, JIMHEHWHBIA Yrojl JBYIPAaHHOIO  yrIua.
[lepneHuKyISp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE
OT MPSIMOM 10 TIIOCKOCTH, MPOEKLUs (PUTYPBI Ha TIIOCKOCTh. [leprneHaAuKynsIpHOCTh
IUIOCKOCTEH: NMPHU3HAK MEPIEHANKYIIPHOCTH IBYX IUIOCKOCTeH. Teopema o Tpéx

NEpNCHAUKYIIApax

7.4

[ToHsiTHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOT'OIPAHHHKA, BBIIYKIIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHOrorpaHHuka. Ilpusma: n-yrosbHas
pu3Ma, TpaH! M OCHOBAHUS NPU3MBI, IpsIMasi U HAKJIOHHAS MPU3MbI, OOKOBas U
MOJIHAs IIOBEPXHOCTh MPU3MBL. [Tapannenenunen, MPSIMOYTOJILHBIN
napajuiesienume] U ero coucrtsa. Ilupamupa: n-yronpHas nupamuaa, TpaHd MU
OCHOBaHUE MUPaMUJIbl, 0OOKOBas U TIOJTHAS MTOBEPXHOCTh MUPAMUJIbBI, PABUIHHAS U

yceu€HHash MNupaMuaa. OJIEeMEHTbl MNpu3Mbl M nOUpaMuibl. [IpaBuiibHbBIE




7.5

7.6

7.7

MHOTOTPaHHHUKU: MOHSATUE MPABUJIBHOIO MHOTOIPAaHHUKA, MpPaBUIbHAS MpHU3Ma U
NpaBujibHAs TUpaMuIa, MPaBWIbHAS TPEYrojibHas MNUPAMHUAA W TPaBUIBHBIN
terpasap, Kkyo. IlpencraBienne o MpaBUIIBHBIX MHOTOTPAaHHHUKAX: OKTadp,

nonexa’ap u ukocadapyrue CeueHust MPU3Mbl U TUPAMUIbI

CummeTpusi B TNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTH.  DJEMEHThl CHUMMETpPUM B NHpaMUJaxX, MapaulelieluIenax,

IMpaBHUJILHBIX MHOTOTpaHHUKaX

Bbruuciienue 371€MEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yriel. [lmomans
OOKOBOH TOBEPXHOCTHM U TOJHOM IOBEPXHOCTH HPSAMOM HPU3MBI, IUIOIIAMIb
OCHOBaHUH, Teopema 0 00KOBOI OBEPXHOCTH MpsiMoii mpu3Msbl. [Tnomane OokoBoit
MIOBEPXHOCTU U IOBEPXHOCTHU MPaBHJIBHON MHUpPaMUAbI, TeopemMa O IJIOLIau

yceu€nHoi nupamupsl. [Torstre 06 00béMe. OObEM HPaAMUIBL, TIPU3MBI

[TogoOubie Tena B mpoctpaHcTBe. COOTHOLIEHUS MEXAY  IUIOIMIAISIMHU

MMOBEPXHOCTEH, 00bEMaMHK MOJOOHBIX TEIl

11 KIIACC

Kon

IIpoBepsieMblii JJIEMEHT COJEPKAHUA

6

I'eomerpus

6.1

[{uimHapuyeckass MOBEPXHOCTb, 00pa3yrolie HINHIAPUYECKONW MOBEPXHOCTH,
OCb IWIMHAPUYECKOW TmoOBepXHOCTH. LlunmuHap: ocHoBaHuMd U OOKOBas

IMMOBCPXHOCTD, o6pa3y10u1a;1 1 OCh, IJ10IIadb OOKOBOI U IOJHOM MOBEPXHOCTHU

6.2

6.3

KoHnueckasi mOBEpXHOCTh, OOpa3yrOIIME KOHUYECKOW TIMOBEPXHOCTH, OCh |
BepIlMHA KOHMYECKOH MoBepXHOCTH. KoHyc: OCHOBaHME U BeplInHa, 00pa3yrorast
U OCh, IUIOMAAh OOKOBOW H TIONHOW TIOBEPXHOCTH. YCEUEHHBIH KOHYC:

oOpa3yromiye U BbICOTa, OCHOBaHMS U OOKOBasi TIOBEPXHOCTh

Cdepa u map: ueHTp, paanyc, IMaMeTp, IUIOIIalb HOBEPXHOCTH ceprl. Bzanmuoe

pacrnosoxeHue cepbl U MIOCKOCTH, KacaTelbHas MJIOCKOCTh K cepe, MmiIomaisb

cdepsl

6.4

I/I306pa)KCHI/IC TCJI BpallICHUA Ha IJIOCKOCTH. PEBBépTKa MUIIMHApPA U KOHYCa

6.5

KoMmOuHanmu Ten BpalieHWss ¥ MHOTOTPAaHHMKOB. MHOTOTpaHHUK, OMUCAHHBIN

0KOJI0 cepsl, cepa, BIUCAaHHAS B MHOTOI'PAaHHUK, WIIH TEJIO BPALLICHUS

6.6

[Tonsitne 06 o6béMe. OcHOBHBIE CBOMCTBA 00bEMOB Ten. Teopema 00 00BEME
NPsIMOYTOJIBHOTO Tapajuienenunena u ciueactsuss u3 He€. OO0BEM mUIUHApA,

koHyca. O0BEM mapa u miomanb chepol




[MomoOuble Tema B mpoctpaHcTBe. COOTHONIICHUS MEXAY — IUIOIMIAISIMU

6.7 MOBEPXHOCTEH, 00hEMAMHU MTOTO0HBIX TEJ
6.8 Ceuenust nuauHApa (MapauieibHO U MEPHEHAUKYISIPHO OCH), CEYEHUs KOHYyca
' (mapaenbHOE OCHOBAHUIO U MPOXO/SILEE Yepe3 BEPILUHY), CEUEHUS LIapa
Bekrop Ha miockoctd U B mpocTpaHcTBe. ClIOKEHUE U BBIYMTAHHE BEKTOPOB.
6.9 YMHOkKEHUE BEKTOpa Ha 4uciio. Pa3noxkeHne BekTopa 1o TpEM HEKOMILIAHAPHBIM
' BekTopaM. IlpaBwio mapamnenenunena. Pemenwe 3amay, CBS3aHHBIX C
IIPUMEHEHUEM IIPAaBUII ACUCTBUI C BEKTOpaMU
[IpssmoyronbHas cucremMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaThel BekTOpa.
6.10 [Ipocreiimme 3amaun B KoOpAMHATax. YTroil MexAy Bekropamu. CkaisipHOe

IMPON3BCACHUC BCKTOPOB. Brrunciaenue YIJIOB MCXKAY IMPSAMBIMH W IIJIOCKOCTAMMU.

KOOpI[I/IHaTHO—BeKTOpHHﬁ MCTO/J IIPHU PCHICHUU I'COMCTPHUUICCKUX 3aaa4d




IPOBEPSIEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIET'O OBPA3SOBAHUSI

Kon
NMpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
OCBOCHHS OCHOBHOI 00pa30BaTe/IbHON NMPOrPaMMbl CpeIHero
o0mero odpasoBanus

Bnagenue merogamu JoKa3aTeNbCTB, aJfOPUTMAMM DPELIEHUS 3a/ay;
yMeHue (GopMynupoBaThb U ONEPUPOBATH MOHATUSAMHU: ONpEIEICHHE,
aKCcUoMa, TeopeMa, CIEACTBUE, CBOWCTBO, MPHU3HAK, J10Ka3aTeIbCTBO,
paBHOCWIbHBIE  (OPMYJIUPOBKM;  HIPUMEHATh  HMX;  YMEHHE
dbopmynupoBaTh 00paTHOE ¥ IPOTUBOIOJIOXKHOE YTBEP)KICHUE,
IPUBOAMTH IpPHUMEPHl W KOHTPHPUMEPBI, MCIOJIB30BaThb METOJ
MaTeMaTHYeCKON MHAYKIMH; POBOJUTH JOKa3aTeNIbHbIE PACCYKICHUS
IpU peIleHUH 33/a4, OLEHMBATh JIOTMYECKYI0 IPaBHJIBHOCTh
pacCcyX/JeHU; yMEHHE OIEepUpOBaTh MOHATUSMH: MHOXECTBO,
IIOJIMHOXKECTBO, ONEpalliy HaJ MHOXKECTBAaMH; YMEHHE HCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHbIN  ammapar Juisi OINUCAaHUS  pealbHBIX
IIPOLIECCOB U SIBJICHUM W NPU PEUICHUH 33]a4, B TOM UYUCIIE U3 APYTUX
y4eOHBIX PEAMETOB; YMEHHE ONEPUPOBATH MOHATUSIMU: Tpad), CBI3HBIN
rpad, AepeBo, LHUKI, Tpad Ha IJIOCKOCTH; YMEHHME 3a/laBaTh U
ONMCHIBATh Tpadbl pa3IMUHBIMU CIIOCOOAMU; UCIOIb30BaTh rpadbl MpH

peUICHUHN 3a1a1

YMeHue onepupoBaTh MOHATUSIMH: HAaTYpaJlbHOE YHUCIIO, 1IEJI0€ YHCIIO,
CTENEeHb C IEJIBIM TT0Ka3aTesieM, KOpeHb HaTypaibHOM CTENEHH!, CTCTICHb
C palMOHAJIBHBIM  TIOKa3aTejleM, CTEeNeHb C JIeUCTBUTEIbHBIM
nmokasarejeMm, Jorapudm Yucia, CHHYC, KOCHHYC ¥ TaHIEHC
MIPOU3BOJILHOIO YHCIJIA, OCTATOK MO MOJYJIO, pallMOHAJIbHOE YHCIIO,
UppallMOHANIFHOE  YHUCJIO, MHOXECTBAa  HATypajbHBIX,  IEJBIX,
paloOHANBHBIX, JCHCTBUTEIBHBIX YHCEN, YMEHHE WCIOJIb30BaTh
MPU3HAKU JEIIMMOCTH, HAUMEHBIIUN OOLIUIl IeTUTeNh U HAMMEHbIIEe
oluiee KpaTHOe, adroput™ EBKiHAa npu penieHuu 3ajay; 3HaKOMCTBO
C pa3IUYHBIMU TMO3UIMOHHBIMM CHUCTEMaMU CYHCIICHHS; YMEHHUE
BBITIOJTHATH BBIYUCIICHNE 3HAYEHUH U MpeoOpa3oBaHuUsl BBIPAKEHUH CO

CTENEHSMH U Jorapudmamu, mpeodpa3zoBaHus APOOHO-PALUOHATBHBIX




BBIPQKEHUI; YMEHUE ONEepUPOBATH MOHATUSMU: MOCIEI0BATEIbHOCTD,
apudmernueckass ~ TPOTPECCHsl,  T'C€OMETpPHUYECKas  Mporpeccus,
OecKOHEYHO yObIBalOlasi TEeOMETpUYECKasi MpPOrpeccusi; yMeHHE
3a/aBaTh  IOCJIEJIOBATEIBHOCTH, B TOM YHUCJIE€ C IIOMOILBIO
PEKYppeHTHBIX  (GOpMyJ;  yYMEHHME  ONEpUPOBATh  MOHATUSMHU:
KOMILIEKCHOE YHCII0, COMPSKEHHBIE KOMIUICKCHBIE YHCIIa, MOJYJb U
apryMeHT KOMIUIEKCHOTO 4yucia, opma 3alucy KOMIUIEKCHBIX YHCel
(reomeTpudeckasi, TPUTOHOMETpPUYECKasl W anreOpamueckas); yMeTh
MIPOU3BOJIUTH apu(mMeTndeckue AeUCTBUSA ¢ KOMIUIEKCHBIMU YHCIIAMU;
MPUBOAUTH  TPUMEPHI  UCIOJB30BAHUS  KOMIUIEKCHBIX  YHCEN;
ONEepUPOBATh MOHATUAMM: Matpuma 2x2 u 3%3, omnpeaenuTeb

MaTpHULIbl, TEOMETPUUECKHI CMBICIT ONPEAETUTEINS

YMmenue OIICPpHUPOBATH MOHATHAMU: pallUOHAIBHBIC, UPPALUMOHAJIBHEBIC,
ITI0Ka3aTCIBbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/I‘IeCKI/Ie, TPUTOHOMETPHUYCCKHUEC
YpaBHCHHUA W HCPABCHCTBA, HUX CHUCTCMbI;, YMCHHC OICPUPOBATH
IIOHATHUAMU: TOXKACCTBO, TOXKACCTBCHHOC Hp606paSOBaHHC, YpaBHCHHEC,
HCpPaBCHCTBO, CHCTCMaA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUIIBHOCTH
ypaBHeHHﬁ, HCPAaBCHCTB MW CHUCTCM, YMCHHC PpCHIATb YPAaBHCHUA,
HCPABCHCTBA WU CHUCTCMBbI C IMOMOIINBIO Pa3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHH, HCPABCHCTBA MW CHCTCMBI C TIIapaMETpOM; IMPUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CUCTCMBbI JJIS PCHICHUA MAaTEMATUYCCKHUX

3ala4 U 3a1a4 U3 pa3JIMYHbIX obOmacrei HAaYKH U peanLHoﬁ JKHN3HHU

YMeHue omnepupoBaTh MOHATHAMH: (DYHKIHSA, 4YETHOCTH (YHKIUH,
MEPUOIUIHOCTh (PYHKIIMH, OTPAaHUYCHHOCTh (PYHKIIMH, MOHOTOHHOCTB
(GyHKIUH, SKCTpeMyM (YHKITIH, HauOOoIbIlIee U HAaUMEHbIIIee 3HAYCHHUS
(GYHKIIMM HAa TPOMEXKYTKE, HENpepbhiBHAS (DYHKINS, aCHMITTOTHI
rpaduka GyHKIUU, TepBas W BTOpas MPOU3BOAHAS (YHKIUH,
TEOMETPUUYECKUIN ¥ (PU3MUECKHUI CMBICT TTPOU3BOIHOM, IIEPBOOOpa3Has,
onpeAenEéHHbI MHTETpall; YMEHHE HaxOJIUTh AaCUMITOTHI Tpaduka
(YHKIIMU; YyMEHHE BBIYHCIATH MPOU3BOJHBIC CYMMEBI, TIPOU3BEICHUS,
YaCTHOTO ¥ KOMIO3UIMH (YHKIIHI, HAXOUTh ypaBHEHUE KacaTelIbHOMI
K TpaduKy QyHKIHUU; YMEHHE HAXOIUTh MTPOU3BOIHBIC JIEMEHTAPHBIX
GyHKIUH; yMEHHE HCIOJIb30BaTh MPOU3BOJHYIO ISl UCCIICIOBAHHUS
(GbyHKIMA, HAXOIUTh HAMOOJIBIINE U HAUMEHBIIINE 3HAYCHUS (PYHKITUI;
CTpOUTh TpaUKM MHOTOUJICHOB C HCIOJB30BAaHUEM armapara

MaTE€MaTUYCCKOI'O aHAIM3a; IPUMCHATD ITPOU3BOAHYIO JJIS HAXOXKIACHUSA




HaWJIydmero peucHusA B IPUKIAAHBIX, B TOM YHUCJIEC COLHUAIbHO-
OKOHOMHYCCKHX U (1)I/ISI/I‘IGCKI/IX 3agadax; HaXOoAuTh IIOIaan U 00BEMBI
(1)I/Il"y C IIOMOLIBIO UHTETpaJia; IPUBOAUTE MPHUMEPBI MAaTEMATUUCCKOT'O

MO/JICIIMPOBAHUS ¢ TOMOILBIO Au(epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATHSAMH: Tpapuk (yHKIHH, oOpaTHas
GbyHKIMS, KOMITO3UIMs (QYHKIUH, TUHEHAs (QyHKIUS, KBaapaTHIHAs
GbyHKUMsA,  pauMoHaIbHAas ~ (QYHKUUS,  CTeNeHHas  (yHKUWS,
TpPUTOHOMETpUYecKue (yHKIUU, OOpaTHbIE TPUTOHOMETPUYECKHUE
GbyHKIMHM, TOKa3aTenbHass W Jorapupmuueckas (QyHKIUH;, yMeHHe
CTPOUTH IpadMKH M3YYSHHBIX (YHKIHA, BBIIOJIHATH MPEOOpa30OBaHUs
rpaduKoB (GYHKIUH, UCTIONB30BaTh TPAQUKH ISl H3yYESHHUS MTPOIIECCOB
Y 3aBUCHMOCTEH, IPU PEIICHUH 33134 U3 APYTUX Y4eOHBIX MPEIMETOB
W 33724 U3 peaJbHOM JKU3HHW; BBIpAXKaTh (HOpMyJIaMH 3aBHCHMOCTH
MEKIY BETMYMHAMH; UCIIOJIb30BAaTh CBOICTBA U TpaduKu QYHKIMN /ISt
peleHus ypaBHEHUH, HEPAaBEHCTB U 33124 C ITapaMeTpaMu; H300paxarhb
Ha KOOpAMHATHOW IUIOCKOCTM MHOXKECTBAa pELICHUH YpaBHEHU,

HCEPABCHCTB U UX CUCTEM

YMeHue pemniatb TEKCTOBBIE 3aJlayM Pa3HbIX TUIOB (B TOM YHUCIIE Ha
MIPOLIEHTHI, JOJIM U YaCTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTb TOBAPOB U
YCIIyT, HaJIOTH, 3a7Ja4i U3 00J1aCTH YIPaBJIE€HUS JUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTABIATH BBIPAXKEHUS, YPABHEHUS, HEPABEHCTBA U MX
CHUCTEMBI 10 YCJIOBHIO 3a/1a4M, MUCCIIEOBATh IOJyYEHHOE PEIICHUE U
OLIEHUBATh MPaBIONOA00HOCTh PE3yJIbTAaTOB; YMEHHE MOJIINPOBATh
peanbHbIE CUTYyallMd HA S3bIKE MATEMATHKH; COCTABIISITH BBIPAXKEHUS,
YpaBHEHUS, HEPABEHCTBA M HUX CHUCTEMBl II0 YCIOBHIO 3aJa4H,
HCCIIEI0BaTh IIOCTPOCHHBIE MOJENHM C MCIOJIb30BAaHUEM ammapara

anreOpbl, HHTEPIPETUPOBATD MOJTYYSHHBIH pe3ybTaT

YMeHue onepupoBaTh IMOHATHSMHU: CpefHee apupMeTHYEcKoe,
Me/raHa, HauOoJiplliee ¥ HauMEHbIIee 3HAYeHUs, pa3Max, AUCIIepCus,
CTaH/IapTHOE OTKJIOHEHHE YHCIOBOro Habopa; yMEHUE W3BJIEKaTh,
WHTEPIPETUPOBATh MH(OPMALINIO, TIPEICTABICHHYIO B TaONWIlaX, Ha
auarpammax, rpapukax, OTpa)xxaronlyro CBOMCTBA pealbHbIX MPOLIECCOB
W SBICHUH; TPEICTABISITh HHPOPMAIMIO C TOMOIIBIO TaOIUIl U
auarpamM; HCCIeI0BaTh CTaTHCTUYECKUE JaHHbIE, B TOM YHCIE C

NpPUMEHEHHEM TpaUuyecKuX METOJOB W 3JEKTPOHHBIX CPEJICTB;




l"pa(bI/ILIeCKI/I ucciaeagoBatb COBMECTHBIC Ha6J'IIO,I[eHI/I5[ C IIOMOIIBIO

JyarpaMM pacCEeUBaHMs U JIMHEWHOW perpeccuu

YMeHue onepupoBaTh MOHATHAMU: CIyYaWHBIA OIBIT U CIIy4ailHOE
COOBITHE, BEPOSITHOCTH CIy4allHOro COOBITHS; YMEHHE BBIYHMCIATDH
BEPOSTHOCTh C HCIOJBb30BaHUEM TpapUUECKHUX METOJIOB; MPUMEHSThH
(bopMyJIbl CIOXKEHUS U YMHOXKEHMsI BEPOSITHOCTEH, (popMyiy MOITHON
BEepOSATHOCTH, ¢opmyny bepHymm, KoMOWHATOpHBIE (aKThI U
(GopMyJbl; OLICHHBAaTh BEPOSTHOCTH PpEAIbHBIX COOBITUH; yMeHUe
ONEpPUPOBATh MOHATHAMM: CilydalHas BEJIMYHMHA, PpaCIPEICIICHHUE
BEPOATHOCTEH, MaTEMaTUYECKOE OKUAAHNE, JUCIIEPCUS U CTAaHJAPTHOE
OTKJIOHEHHE CIlyJailHOH BeNWYMHBI, (YHKIUU paclpenesieHus] |
IUDIOTHOCTH ~ PaBHOMEPHOIO,  II0OKa3aTe€JbHOTO W  HOPMAJIBHOIO
pacupeneneHnid; YMEHHE HCIIOJIb30BAaTh  CBOWCTBA  M3YYECHHBIX
pacnpeneseHui Ulsl peleHus 3a/1a4; 3HAKOMCTBO C IOHATHUSIMU: 3aKOH
OOJNBIIMX YHCENl, METOJbl BHIOOPOYHBIX HCCIICAOBAHUI;, YMEHHUE
IPUBOAMTH HPUMEpPbl MPOSABICHHUS 3aKOHAa OOJIBIIMX YHCENl B
NPUPOAHBIX U OOILIECTBEHHBIX SBJICHUSX; YMEHHE OINEpUpOBaTh
MOHATUSIMM: COYETaHHWE, IEPECTAHOBKA, YUCIO COYETAaHUH, YHCIIO
nepectaHoBok; OuHoM HbloTOHA; yMeHuEe NPUMEHATh KOMOMHATOPHbIE
(bakThl U pacCyKACHHUs Ul pelieHHs 3a/1ay; OLlEHUBATh BEPOSITHOCTH
peabHbIX  COOBITUH; COCTaBJISATh BEPOSATHOCTHYIO MOJENb U

UHTEPIPETUPOBATH NOIYYECHHBIA pe3ybTaT

YMeHue onepupoBaTh MOHATHUAMU: TOYKa, IpsiMas, IIJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, Jyd4, BEJIWYMHA YyINa, IJIOCKUH yrod,
JBYTPaHHBIN yroJl, TPEXI'PAHHBIM Yroj, CKPELIMBAIOLIUECS MPSIMBIE,
NapajuiebHOCTh U NEPIEHIUKYISIPHOCTh MPSAMBIX U IUIOCKOCTEH, Yroi
MEXIY NPSMBIMH, YTroJl MEXIY NMPSMOW U IUIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHUE MEXKTY
NPSIMBIMU, PAcCTOSIHUE MEXKIY IUIOCKOCTSAMM; YMEHHME HCIOJIb30BaTh
MpU pEelIeHUH 3a/ad H3y4yeHHble (DaKThl U TEOpPEMbl IUIAHUMETPHH;
YMEHHUE OILICHMBATh Pa3Mepbl OOBEKTOB OKPYXKAIOIIET0 MHUPA; CTPOUTH
MaTEMaTHYECKHE MOJEIN C IOMOLIbI) I'€OMETPUYECKUX INOHATUH U

BCJIMYHWH, PCIIATh CBA3AaHHLIC C HUMU ITPAKTHUYCCKUC 3a1a4n

10

YMeHne onepupoBaTh MOHATHAMU: TUIOMIAAb GUTYPBI, 00bEM (UTYDHI,
MHOT'OI'paHHUK, HpaBHHLHBIﬁ MHOTI'OrpaHHUK, CCUCHUC MHOT'OI'PaHHHKA,

Ky0, Mapaijenenure],, npu3Ma, nupamuaa, ¢Gurypa U MOBEPXHOCTh
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BpallleH!s], LWWIMHAP, KOHYC, 1ap, cdepa, miomans chepsl, MIomanb
MOBEPXHOCTU MUPAMUBI, TPU3MBI, KOHYyCa, IIIUHApa, 00bEM KyOa,
IPSIMOYTOJIBHOTO MapajulesenuIesa, MUpaMyu/bl, PU3MBbl, LHUIHMHIPA,
KOHYyca, 11apa, pa3BEPTKa NOBEPXHOCTH, CEYEHHUS] KOHYCAa U LIMJIUHAPA,
napajjiesibHble OCH WM OCHOBAaHHMIO, CEYEHUE Ilapa, IUIOCKOCTb,
Kacatomascss cepbl, HUIMHIPA, KOHYCa; YMEHHE CTPOUTH CEUCHHE
MHOTOIpaHHHKA, 1300paXaTh MHOTOTPAHHUKH, (PUTYPBI U TIOBEPXHOCTH
BpAIllEHUs, UX CEUEHUs, B TOM YHUCIE C IOMOLIBIO 3JIEKTPOHHBIX
CPEACTB; YMEHHME MPHUMEHSATb CBONCTBA TI'E€OMETPUYECKUX (Uryp,
CaMOCTOSITENTFHO (HOPMYJIIHPOBATH OIPENEICHUS] H3y4aeMbIX (QUTYP,
BBIIBUI'aTh THUIOTE3bl O CBOMCTBAX W HPU3HAKAX T'€OMETPUUYECKUX
¢uryp, OOOCHOBBIBaTh WJIM ONPOBEPraTh HX; YMEHHE IPOBOJIUTH
kinaccuukanuo (GUryp 1O pa3MyYHBIM IPU3HAKAM, BBINOJIHATH

HGO6XOILI/IMBIG JOMMOJIHUTCIIbHBIC ITIOCTPOCHUA

YMeHue omnepupoBaTh MOHSTHUSIMHU: JIBHDKEHHME B IIPOCTPAHCTBE,
napajuieNbHbIN IepeHoCc, CHMMETPHS Ha TJIOCKOCTH U B MPOCTPAHCTRBE,
MIOBOPOT, MpeoOpa3oBaHUE M0A00Ms, MOAOOHBIE (UTYPBI; YMEHHE
pacrno3HaBaTh paBHbIE U TOJI0OHBIE QUTYpHI, B TOM YHUCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYype; UCIOJIb30BATh T€OMETPHUUYECKUE OTHOIICHHS
MpU PELICHUH 3aJ]a4; HaXOJUTh T€OMETPHUYECKHE BENUYHMHBI (IJTMHA,
yroj, TJIomaab, 00bEM) NPH PEIICHUH 3a]ad U3 APYTHX Y4eOHBIX
MPEAMETOB U U3 PEAIbHOM )KU3HU; YMEHHE BBIYHUCIISITH TEOMETPUUECKHE
BEJIMYUHBI (JIJTMHA, YroJI, IUIOMIaAb, 00BEM, TUIONIAAh MTOBEPXHOCTH),
WCTIONIB3Ysl M3y4YeHHBIE (DOPMYIBI U METOABI, B TOM YHCIE: IUJIOMIATh
TTOBEPXHOCTU TTUPAMHU/IBI, TPU3MBI, KOHYCA, [IIJIMHAPA, TUTOMAIL CPEpHI;
00BEM Ky0a, IPSIMOYTOIBHOTO MapalieNenuIesa, TUPaMUIbl, IPU3MBI,
IWIMHApPA, KOHYyCa, IIapa; yYMEHHWE HAaXOIWUTh OTHOIIEHHE OOBEMOB

NOJOOHBIX GUryp

12

YMeHue omnepupoBaTh  TOHATUSMHU:  MPSAMOYrOJIbHAas — CHUCTEMa
KOOpJUHAT, BEKTOP, KOOPIUHATHI TOYKH, KOOPJAMHATHI BEKTOPA, CyMMa
BEKTOPOB, MPOU3BEACHNE BEKTOPA HA YHUCIO, Pa3lioKEHHUE BEKTOpA IO
0a3ncy, CKaISIpHOE MPOU3BEACHUE, BEKTOPHOE IMPOU3BEACHHE, YroOJ
MEXIy BEKTOpaMH;, yMEHHE  HCIOJb30BaTh  BEKTOPHBIH U
KOOPJAMHATHBIA METOJ JUISl PEIICHUS TEOMETPHUYECKUX 3a7ad W 3a7ad

JpYruX y4eOHBIX MPEAMETOB
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YMeHue BbIOMpaTh NOAXOMSMMIMM METON JJis pelIeHHs 3a/ayi;
MMOHMMAaHUE 3HAYMMOCTH MaTeMaTUKU B HM3YYCHHH NTPUPOIAHBIX U
OOLIECTBEHHBIX IMPOIECCOB M SBJICHMI; YMEHHE paclO3HaBaTh
MPOSIBJICHUE 3aKOHOB MaTeMaTHUKU B HCKYCCTBE, YMEHUE IPHUBOIUTH
MpUMEPbl MATEMAaTUUYECKUX OTKPBITUH POCCUHUCKOM UM MHUPOBOH

MaTeMaTUYeCKOU HayKU




INEPEYEHDb 2JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMBIX HA EI'D
ITO MATEMATHUKE

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

Koxn

1 Hucna u BBIYUCICHUS

1.1 Harypanbnsle u nensie yucna. [Ipu3Haky JenMMOCTH HEIbIX YUCEl

- Pammonanbhpie  uyucia. OOBIKHOBEHHbIE M JAECATHYHBIE JPOOM, TPOLEHTHI,
' OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH

13 ApudmeTrdeckuii KOpeHb HATypaJIbHOU cTenieHu. [leiicTBus ¢ apudmeTnueckumu
' KOPHSMH HaTypaJIbHOU CTEIICHU

14 Crenenp ¢ wnensiM mnokaszartesneM. CTelneHb € palMOHAIBHBIM IIOKAa3aTENIEM.
' CBoiicTBa cTENEeHU

15 CuHyC, KOCHMHYC M TaHI'€HC YHCJIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHI€HC YHCIOBOIO apryMeHTa

1.6 Jlorapudm uucna. /lecaTuynble U HaTypaibHbIe JOrapupMbl

JlelicTBUTenbHBIE 4YKCIa. ApUMETHUECKHE OIepaluud C JAeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOnxkE€HHbIE BBIYUCIIEHNUS, TPaBUIIa OKPYTJICHUS, IPUKHUIKA U OLIEHKa
pe3yJibTaTa BBIYMCICHUN

1.8 [IpeoOpazoBanme BeIpaKeHUN

1.9 KommiekcHele uncna
2 VYpaBHEHHsI U HEPABEHCTBA

2.1 [enble u 1poOHO-pallMOHANTbHBIE YPaBHEHUS

2.2 HppanmonaibHble ypaBHEHUS

2.3 Tpuronomerpuyeckue ypaBHEHMs

24 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPABHEHHS

2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA

2.6 HppaunoHanbHble HEPABEHCTBA

2.7 [Toka3zaTenbHbIE U JOrapuPMHUECKHE HEPABEHCTBA

2.8 TpuronomeTpuuecKkre HEPaBeHCTBA

2.9 Cucrembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu

2.11 Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. ONpeaeauTenb MaTpULIbI




3 OyHKIMU U Tpaduku
31 OyHKIUA, cmocoosl 3ananus Gyaknuu. ['padux dyaknuu. B3aumHo oOpaTHBIC
' ¢ynkuuu. YétHeie u Heu€éTHbIe GyHKIMU. [lepuoauueckue GyHKIUMN
OOnacte ompeneneHuss U MHOXECTBO 3HadeHMi ¢yHkuuu. Hymu (yHKmm.
32 IIpomMexyTkM  3HAKOIOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH  (DYHKIMH.
' Maxkcumymbl 1 MUHUMYMbI GyHKUMU. HanOospliee W HauMeHblee 3HAYCHHE
(GYHKLIMN Ha IPOMEXYTKE
13 CrenenHas ¢GyHKLUMs C HaTypalbHbIM M LielbIM IoKazatesneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpadMK KOPHS n-OW CTETICHH
34 Tpuronomerpuveckne GyHKINHU, UX CBOMCTBA U rpaduku
3.5 IToka3zarenbHas u orapudmuueckas GyHKIHUU, X CBOHCTBA U TpaduKu
36 Touku paspsiBa. Acumnrtorsl rpadukoB (yHkuuid. ColicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 33AaHUSI [1OCJIEOBATEILHOCTEN
3.8 Apudmernuaeckas u reomeTpruaecKkas mporpeccuu. @opmyia CII0KHBIX MPOLEHTOB
4 Hauana maTemMaTiaeckoro aHaimsa
4.1 ITpousBonnas ¢pyHkuuu. [Ipon3BoaHbIe 2IeMEHTApHBIX (QYHKIIMN
[IpuMeHeHHe NPOU3BOMHOM K HMCCIEJOBAHUIO (YHKIMA HAa MOHOTOHHOCTb MU
4.2 skcTpemMyMbl. HaxoxxieHne HaubobIIero 1 HaMMEHbLIETro 3HaYeHUsT QYHKIUU Ha
OTpE3Ke
4.3 IlepBooGpasnas. MHTerpain
5 MHoxecTBa 1 JIOTMKa
5.1 MHo3ecTBO, Onepaluy HaJl MHOKecTBaMu. J{narpammel Ditniepa — BenHa
5.2 Jloruka
6 BeposiTHOCTE M cTaTHCTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BepositHOCTB
6.3 Komb6unaropuka
7 I'eometrpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 IIpsiMBIE U TUIOCKOCTU B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena v MOBEPXHOCTH BpalCHUS




7.5

KoopauHatsl 1 BEKTOpBI




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET






