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INOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOTO Kypca «['eomeTpus» 0a30BOTO YPOBHS IS
obyuaromuxcss 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHEr0 O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTEeMaTHYeCKOMY OOpa30BaHUIO, W TPAAHWIMN POCCHICKOTO 0OO0pa3oBaHUS.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAJICHUE KIIFOUEBBIMH KOMIICTCHITUSIMH,
COCTABJISIFOIIIMMU OCHOBY JIJII CaMOPa3BUTHUSI U HEMPEPHIBHOIO 00Opa3oBaHUS,
[EJOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO U TIO3HABATEIILHOTO pPAa3BUTHUS
JUYHOCTH 00YyYarommnXcsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHOCTh y4eOHOTO Kypca TE€OMETPUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsI OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAalNpeIMETHBIX U
IPEIMETHBIX PE3yJbTAaTOB OOyUYEHUS I'€OMETPUM B HAIPABICHUU JIUYHOCTHOTO
pa3BUTHs OOy4aromuxcs, (opMHUpoBaHUS (YHKIMOHATIBHOM MaTeMaTH4eCKOu
I'PaMOTHOCTH, U3YUYEHHS IPYTrUX y4eOHbIX AMCHMIUIMH. PazBuTre y oOydaroumxcs
NPaBUJIBHBIX MPEACTABICHUA O CYIIHOCTH U NPOUCXOKIECHUU T'€OMETPUUYECKUX
abcTpakiuii, COOTHOUIEHHHM peajJbHOr0 M HJAEaJbHOTO, XapaKTepe OTpa)KeHUs
MAaTEMATUYECKON HAYKOM SIBJICHUM U ITPOLIECCOB PEAIBHOTO MUPA, MECTE TEOMETPUU
B CUCTEME HayK M POJIU MAaTEMATUYECKOTO MOJIECIIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPaKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHS yUaIIMXCs, a
TaK)K€ KayeCTB MBILIUICHHUS, HEOOXOMUMBIX MJi1 ajalTallud B COBPEMEHHOM
o01ecTBe.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHHs, Tak Kak oOOecrneyrMBaeT BO3MOXKHOCTh H3Y4YEHUS Kak
JTUCHUIUIMH €CTECTBEHHO-HAYYHOM HANPaBIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIUIeHHE, (HOpMUPYEMOE MpPU HU3YYEHUHU OOYYaroIIUMUCS
NOHATUIHBIX OCHOB F'€OMETPHUH U MIOCTPOCHHUH LIETIOYKN JOTUYECKUX YTBEPKICHUIN
B XOJI€¢ pELICHUS T€OMETPUYECKUX 3aJad, YMEHHE BBIJBUTaTh U ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS MPU PEIICHUH 3a7ad €CTECTBEHHO-
HAy4YHOT0 LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3UKH.

YMeHHE OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AEATENbHOCTH 4YesoBeka. OpueHTauus 4elloBeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COLMAIBHOTO ObITHS, (dopMa
OTPaXEHUS OKPYIKAIOIIEr0 MHPA, YCIOBHE YCHEUIHOIO MO3HAaHUS W aKTHBHOIO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU



oOpa3zamu 00BETUHSET pa3HbIC BULI yUSOHOUM U TPYIOBON NESITEILHOCTH, SBIISCTCS
OTHUM "3 TPOo(HECCHOHATHLHO BAXHBIX KAauyeCTB, IMOATOMY akKTyajbHA 3a/ada
dbopmupoBaHus y  OOyYaromuxcsi TMPOCTPAHCTBEHHOTO  MBINIJICHUS KAk
Pa3HOBHIHOCTH OOpa3HOIO MBIIUIEHUS — CYHIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JEATEIHLHOCTU 10 MHOTUM HAaIIPaBJICHUSIM.

[leas ocBoeHmsi mporpaMMbl ydeOHOro Kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOE U OOILIEKYJIbTypHOE pa3BHUTHE
oOy4aronuxcs yepe3 odecreyeHue BO3MOKHOCTH MTPUOOPETEHUS U UCTIOIb30BAHMS
CUCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUM U  JIEUCTBUM, CHEHUPUUHBIX
r€OMETPUHU, BO3MOXKHOCTH  YCIICHIIHOTO  MPOJOJDKEHHS  00pa3oBaHHs IO
CIEIUATBHOCTSM, HE CBSI3aHHBIM C TIPHUKJIATHBIM UCIIOJIb30BAaHUEM T€OMETPHH.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HAYeHA IS
OOy4YaronMXcs CpeHEHN IIKOJIbI, HE MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHCHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBanus. TakuMm obpa3om, oOydaromiygecs: Ha
©a30BOM ypOBHE JOJIKHBI OCBOMTH O0IIIME MaTeMaTUYECKNE YMEHHs, CBI3aHHBIE CO
cnenu$uKol reOMeTpUH U HEOOXOAUMBIC TSl )KM3HA B COBPEMEHHOM OOITIECTRBE.
Kpowme 3T0r0, OHI NMEIOT BO3MOKHOCTh H3yYUTh T€OMETPHIO OoJiee TITyOOKO, eClin
B JlaJbHEHIIEM BO3HMKHET HEOOXOAMMOCTh B TE€OMETPUYECKUX 3HAHUSIX B
poecCUOHANbHOM eI TEIbHOCTH.

JlocTmkeHne 1enr OCBOCHHUS MPOrpaMMBbI OOECTIEUYMBACTCS PEIICHHEM
COOTBETCTBYIOIIMUX 3amad. [IpHOpUTETHBRIMU  3aJa4aMH  OCBOEHHUS  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kaccax sBISIFOTCS:

e (opmupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opmMupoBaHHE MPEACTABICHUS O MHOTOTPAHHUKAX M TeJIaX BpAICHUS KaK
O BROXHEUITUX MAaTEMATHYCCKHMX MOJCIISX, TMO3BOJISIONINX OMHCHIBATH U
M3ydaTh pa3HbIC SBJICHUS OKPYKAIOMIETO MUPA,;

e (opmMupoBaHme yMEHHs pacro3HaBaTh Ha YEPTEkKax, MOJICISIX U B
peaIbHOM MHpPE MHOTOTPAHHHMKH U TeJIa BpaICHUS;

e OBJIAJICHUE METOJIAMHU PEIICHHUS 3a/a4 Ha MOCTPOCHHs Ha M300paKEHHSIX
POCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMU TIOHATHSIMH O
MHOTOTPAaHHHUKAX ¥ TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUEC aJITOPUTMAMH  pEIICHUS  OCHOBHBIX  THIIOB  3aJ]1ad;
dbopMHpOBaHHE yMEHHUS MPOBOJUTH  HECJOXKHBIE  JIOKAa3aTelIbHbIC
pacCyk/IeHUs B XOJI€ PEUICHHs] CTEPEOMETPUYECKUX 3aJady U 3aJad C
MIPAKTUYECKUM COJEPKAHUEM;



e Pa3BUTHE MHTEIJUIEKTYAJbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUarOIuUXcCs,
NO3HABATEJIbHOM aKTUBHOCTH, UCCIIEIOBATENBCKUX YMEHHM, KPUTUYHOCTH
MBIILJICHUS;

e (opmupoBaHue PyHKIIMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
YMEHUE PACIIO3HABAThH MPOSBIICHUS] TEOMETPUUECKUX MTOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX )KU3HEHHBIX CUTyalUsX M MPU U3YYECHHH
Ipyrux  y4eOHbIX  MPEIMETOB, TPOSBICHHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKUE MOJENH, IPUMEHATh OCBOCHHBIM T'€OMETPHUYECKUN
anmapat  JUid = pEUIeHUs ~ MPaKTHUKO-OPUEHTUPOBAHHBIX  3a/ad,
MHTEPHPETUPOBATH U OLICHUBATH MOJyUYEHHBIE PE3YJIbTATHI.

OTnMYUTENHEHON OCOOEHHOCTBIO MPOrpaMMbl SBIISIETCS BKIIOYEHUE B KYpC
CTEPEOMETPHUH B HAYaJI€ €ro U3yYEHHUs 3a/1a4, PEIIAEMbIX Ha YPOBHE HUHTYUTHUBHOTO
NO3HAHMs, U ONpEelIEHHBIM 00pa30M OpraHM30BaHHAs paboTa Haja HUMH, 4TO
CIIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIIIJICHUS,
CTUMYJIUPYET NPOTEKAHNE MHTYUTUBHBIX MIPOLIECCOB, MOTUBUPYET K JalIbHEUILIEMY
U3YYEHUIO MIPEeIMETA.

[Tpennourenue oTAAETCSA HATISIIHO-KOHCTPYKTUBHOMY METO/y OOY4YEeHHUsI, TO
€CTh TEOPETUYECKHE 3HAHWS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yUYaIUXCS B Kypce CTEPEOMETPUH MPOBOAUTCS 3a CUET PELICHUS 3aa4 Ha CO3/IaHNe
IPOCTPAHCTBEHHBIX 00pa30B W 3a/ad Ha OINEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3ganue oOpa3a TMPOBOJUTCA C OMOPOM HaA HATJAIHOCTh, a
ONEepUpPOBAaHUE 00pPa30M — B YCIOBHSX OTBJICUYEHUS OT HATJISJHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOHOTO COJIEP KaAHUS.

OcHOBHBIE coaepkaTeNbHble TUHUU Kypca «I'eomerpum» B 10—11 kmaccax:
«MHororpanHukmn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BeKTOpbI 1 KOOPAUHATHI B IMTPOCTPAHCTBE». POPMUPOBAHUE JTOTHUECKUX YMEHUMN
pacrpeensercs He TOJIbKO M0 COJEPKATENbHBIM JIMHUAM, HO U 1O TofaM 00y4YeHus
Ha ypOBHE CPEeIHET0 00111ero 00pa3oBaHuUs.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEAMETHBIM pPE3yJbTaTam
OCBOEHHUSl paboueil mporpamMmbl, pacHpele€éHHbBIM 10 TojAaM O0y4yeHwus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJAJEHHE TI'E€OMETPUUYECKUMHU
MOHSATUSIMU U HAaBBIKAMHU OCYIIECTBIISUIOCH MOCJIEA0BATENIBHO U MOCTYIATEIbHO, C
COOJTIOJIEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHX MPEACTaBICHUN OOYy4YalolUXCcs, pacuIupsis U
yriay6usist €€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3U.



MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha uzydenue reomeTpun otBoaAuTCA 2 yaca B Heaento B 10 kiacce u 2 yaca B
Heneno B 11 kitacce, Bcero 3a jiBa rojia 00ydeHus - 136 yueOHBIX 4acoB.



COIAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUA  CTEpeOMETpuu. Touka, TmpsAMas, IUIOCKOCTD,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUHU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluMBarommecs npsMbele. [lapaminensHOCTh NPSMBIX U
IUIOCKOCTEM B IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
MapajuieNIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YIOJd MEXAY NpsIMbIMU B IPOCTPAHCTBE.
[TapaiueTbHOCTB MIIOCKOCTE!: MapajuleIbHbIE IIOCKOCTH; CBOMCTBA MapajlyIeIbHbIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (GUTYpPHI HAa TJIOCKOCTU: TETPAdIp,
KyO, apasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[leprieHIUKYISIPHOCTh MPSIMOM M TUIOCKOCTH: NEPHNEHIUKYJIISIPHBIE MIPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuICIbHBIE W TEPHNECHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHNEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOopemMa O NPsIMOi
MEPIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJIA.
[lepnieHaAUKYIJISP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSHUE
OT MPSMOM JI0 TJIOCKOCTH, TPOEKIIMS PUTYPHI Ha TIIOCKOCTh. [leprneHaAnKyIsIpHOCTh
IJIOCKOCTEN: TPU3HAK MEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTeW. Teopema o Tpéx
MEPIEHIUKYIISIPaX.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE€ 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIBIE MHOTOTPAHHUKU; pa3BEPTKa MHOTOrpanHuka. [Ipu3ma: n-yronpHas
MpU3Ma; IpaHd U OCHOBAHUS MPU3MBbI; MpsiMas U HAKJIOHHAS MPU3MBI; OOKOBasi U
MOJIHAA MOBEPXHOCTh MPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuiesienunes U ero cBoicta. llupamupa: n-yronpHas nupamujaa, rpaHd U
OCHOBaHHUE MUPaMUIbl; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIBI;, PABUIIbHAS U
yceu€HHasg mnupaMuaa. OJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3Ma U
NpaBWIbHAs NHpPaMUJIa; MNpPaBUIbHAS TPEYroJibHasE MHUpaMHUAa W TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBienne o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IMPAMOW,
MJIOCKOCTU. DJEMEHThl CAMMETPHUH B MUpaMUAax, HapajuieNenurneaax, NpaBuibHbIX
MHOTOIPaHHUKAX.



Beruucnenne 9J1€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOW MMOBEPXHOCTH NPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOi pu3Mel. [Lnomans
OOKOBOW TMOBEPXHOCTH M TIOBEPXHOCTH TNPABWIBHOW TMHPAMUJIBI, TEOpEMa O
miomaau yceu€HHou nupamuapl. [lonstue 06 00bEMe. O0bEM MUpaMUIbl, TPU3MBI.

[Tomo6upie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEJI.

11 KIIACC

Tesia Bpalmenus

Humuaapuueckas MTOBEPXHOCTD, oOpasytonue UAJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[UnuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywollas MU OCh; IUIONIaJAb OOKOBOM M TOJHOMN
MOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepXxHOCTU. KOoHyC: OCHOBaHUME U BepIlMHA, 00pa3yrolast
Y OCb; TIJIOIIA/Ib OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yromue
Y BBICOTA; OCHOBAaHMS U OOKOBas IOBEPXHOCTb.

Chepa u map: neHTp, paauyc, IUaMeTp; IJIOMIAIb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxxenue chepsl U INIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
10 b ChEpHI.

N3o0pakeHue Tel BpallleHus Ha TJI0CKOCTH. Pa3BEépTka MUIMHAPA U KOHYCA.

KoMOuHanuu e BpaieHus 1 MHOTOTPaHHUKOB. MHOTOrpaHHUK, OMMCaHHbBIN
okoJio cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK, UJIH TEJIO BPAIICHHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 00 00béEMe
NPSIMOYTOJILHOTO Tapajuiesenunena u ciueacteus u3 He€. OObEM MWIMHJpPA,
KoHyca. O0BEM 11apa u miomaab chepsl.

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

Ceuenus MHApA (MapaJUIETbHO U MEPIICHAUKYIISIPHO OCH), CEYEHHUSI KOHYCa
(mapajuieTbHOE OCHOBAHMIO U MTPOXO/IAIIEE YEPE3 BEPIIUHY), CEUSHHUS I1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwio mapamnenenunena. PeimieHwe 3amay, CBSI3aHHBIX €
NpUMEHEHUEM TpaBwil JAeUCTBUM ¢ BekTopamu. I[IpsimoyrosibHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. [lpocreitmue 3agaun B
KOOpAMHATaX. YTojl Mexay Bekrtopamu. CKalipHOE MPOU3BEIECHUE BEKTOPOB.



Brruncienne yrioB Mexay NMPSMBIMHU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUYECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS MPOrpaMMbl y4yeOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YUaIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCHHUCKOTO OOIIeCTBa, MPEACTABICHUEM O
MaTeMaTUYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaXIaHCKOro oOmiecTBa (BBIOOpPHI, OMNPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

IIaTpuoTHYeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
MPOIIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHHUSIM POCCUUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTHXKEHUW B JIPYTMX HayKaxX, TEXHOJOTrusX, chepax
SKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUM HAYKU U JEATeIbHOCThIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JdcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYas ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 33]1a4, PEIICHU, pACCYKICHUI1; BOCIPUUMUYUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUIOB HCKYCCTBA.

dusnyeckoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
MHTEepecax 30pOBOro M 6€30MmacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ NMUTAHHUE, COATTAHCUPOBAHHBIM PEXKUM 3aHSATUUA U
OTIbIXa, peryJisipHas pu3nyeckasi akTUBHOCTh); PU3MUECKOTO COBEPIIICHCTBOBAHMUS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESTEIbHOCTHIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYIYy, OCO3HAHHEM IICHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JESATENbHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,
TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTeMaTHMYeCKOMy OOpa3oBaHUIO U



caM000pa30BaHUI0 HA TMPOTSIKEHUU BCEH JKW3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH.

JKO0JIOrHIeCKOe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYpbl, IOHUMAHHEM BIIASHHS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB Ha COCTOSHHUE MPUPOJTHON M COIMAIILHOMN
Cpembl, OCO3HaHWEM TJ00aTbHOTO XapakTepa HSKOJOTHYECKHX TMPoOJieM;
OpHEHTaleld Ha TMPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00J1aCTH OKPY’KAFOIICH CPE/Ibl, ITITAHUPOBAHUS ITOCTYITKOB M OIICHKH MX BO3MOXKHBIX
TIOCJICJICTBUM JUISI OKPYKarOIICH Cpeibl.

IleHHOCTH HAYYHOIO TO3HAHUSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMaTHYECKOM HayKH KakK c(]epbl 4YeIoBEUeCKOW IesATEeNbHOCTH, 3TaroB eé
pPa3BUTHUSI M 3HAYUMOCTH IS Pa3BUTHS IUBUIM3AIMH; OBJAICHUEM SI3BIKOM
MaTeMaTHKH ¥ MaTEeMaTHYeCKOH KyJIbTYpOW KaK CpPEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHUBHTyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIe Pe3yJbTaThl OCBOCHHS MPOTPAMMBI Y4EOHOTO MpeaMera
«MaremaTtuka XapaKTepU3yrTCs OBJIQZICHUEM YHUBEPCAITbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusamMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCEUIMU.

1)  Vuusepcanvhvie  noznasamenvHuwle  Oelicmeus,  0becneyu8arom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yUarowuxcs (oceoeHue
Memoo08  NO3HAHUSL  OKpYJCcalowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble JJornueckue aeicTBUA:

e BBISBIATH U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKU MATEMATHYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUN MEXTYy MOHATUAMU, (POPMYIUPOBATH
OTpEeNeSieHUs]  TMOHSTHH;  yCTaHABIMBaTh CYIIECTBEHHBIH  MPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MPOBOANMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opMymupoBaTh W MPeoOPa30OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE,;
YCIIOBHBIE;

e BBIBISATH  MaTeMaTUYECKHUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAaHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;
npeiaraTb KpUTEPUHU JJ1s1 BBISIBIICHUSI 3AKOHOMEPHOCTEN U MPOTUBOPEUUI;



e Jl€JaTh BBIBOJABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHH, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e MPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
NPUBOAUTH TMPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKJICHUS U BBIBO/IbI;

e BbIOMpaTh CHOCOO pemeHuss y4eOHOM 3aJaud (CpaBHHUBATh HECKOJBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASNIMA ¢ Y4EToM
CaMOCTOSATENLHO BBIJIETIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

e HCIIOJb30BATh BOMPOCHI KaK MCCIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
(bopMyIMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTHBOpPEUYUE, HpoOIemMy,
yCTaHaBIMBaTh HCKOMOE€ M  JaHHO€, (OPMHUPOBATH  THUIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIEHO CIUTAaHUPOBAHHBIN JKCIIEPUMEHT,
UCCJEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SABJIECHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITEJIBHO (hOPMYIMPOBATH OOOOIICHHS U BBHIBOJBI IO PE3YJIbTaTaM
MPOBENEHHOTO HAOJIOIEHHUS, HCCIEIOBaHUS, OLICHUBATH JOCTOBEPHOCTh
MOJTYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUIA;

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

Pabora c nunopmanueii:

e BBISBIATH A€PUIUTH HHDOPMAIINH, TaHHBIX, HEOOXOIUMBIX JJIsl OTBETAa Ha
BOIPOC U ISl pEUICHUS 3a/1au;

e BBIOMpaTh UWH(OpPMAIMIO W3  HMCTOYHWUKOB  PA3JMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

e CTPYKTYpUpOBaTh MHGOPMALIHIO, IPEJICTABIATh €€ B pa3au4HbIX (hopmax,
WJUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaJEKHOCTh uH(pOopMaIuu 1o CaMOCTOSTEJIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvbhvie  KOMMYHUKAMUEHble  Oelicmeus, 0becneuusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0menne:

e BOCHPUHUMATH U (POPMYITHPOBATH CYKIECHUS B COOTBETCTBUH C YCIOBHUSIMH
¥ LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M IMUCBMEHHBIX TEKCTaX, J1aBaTh MOSICHEHUS IO XOJy PEILICHHS
3aJ1a4yi, KOMMEHTUPOBATh MOJyYE€HHBIN pPe3yJIbTaT;

B X0JI¢ 00CY>KJE€HHS 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYK1aeMOM TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BEICKa3bIBaTh UEH, HAIIEJICHHbIC HAa MTOUCK
pEILIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHHS C CYXACHUSAMH JPYTUX
YYaCTHUKOB JHAaliora, OOHApyXHBaTh Pa3UdMe U CXOJCTBO IMO3UILHUN; B
KOPPEKTHOI Gopme popMyTupoBaTh pa3HOIIACHs, CBOM BO3PAKCHHUS,
NPEACTABIATh  PE3yJbTaThl  pEIICHHS  3aJadyd,  OSKCIEPUMEHTA,
UCCJIEIOBAHMUS, POEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYIICHHUS
c y4€TOM 3aj1a4 Mpe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH.

CorpyaHu4ectBo:

NOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHAHOW U MHANUBUAYaJIbHON
paboOThl MpU pelieHnH Yy4eOHBIX 3a/ay; MPUHUMATh IeJIb COBMECTHOU
NESATENIbHOCTH, IUIAHUPOBAaTh  OpPraHU3alMI0 COBMECTHOM  paboThI,
pacnpenensiaTh BUABI padOT, JOroOBapUBaThCA, OOCYKIaTh IMpolecC U
pe3yabTat padoThl; 0000111aTh MHEHHUS HECKOIBKUX JIIOJICH;

y4acTBOBaTh B IPYNIOBBIX (popmax paboThl (00CyXI€HUs, 0OMEH MHEHUH,
«MO3TOBbIE IITYpPMBD» W UHBIE); BBINOJHITH CBOIO 4YacTb pabOThl U
KOOPAMHUPOBATH CBOM IEUCTBUS C IPYTUMH YJI€HAMH KOMaH 1bl; OLICHUBATh
KaueCTBO CBOEro BKJaJga B OOMMA MOPOAYKT TIO KPUTEPHUSIM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHUSI.

3) Vhueepcanvrvle pecynamuesnuie deticmaus, obecneyusarom gopmuposanue
CMBICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranusamnus:

COCTaBJISITh IJIaH, AJITOPUTM PEILIEHUs 3a]]aul, BEIOUPATh CIIOCO0 pelIeHHs
C Y4ETOM MUMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopManuu.

CaMOKOHTPOJIb:

BJa/JeTh HAaBBIKAMM TIO3HABaTENIbHOM peQuieKCMH KaK OCO3HaHHUSA
COBEPULIAEMBIX JEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIIECCa U pe3yibTaTa
peILIEeHNs] MaTEMAaTUYECKOM 3a/1a4u;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTH ITPY PELLICHUH 3a/1a4H,
BHOCHTb KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JaHHBIX, HAHJEHHBIX OIIUOOK, BBISIBIIEHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBHE pe3yibTaTa LEJId U YCIOBUSAM, OOBACHATH
IIPUYUHBI JTOCTHKEHHUS WIM HENOCTHKECHMS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAWUTh OIUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OmneprpoBaTh MOHATUSIMU: TOUKA, IIPsIMAas, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHUS M3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPALIEIBHOCTh U NEPIEHAUKYIAPHOCTD MPSAMBIX
U IIJIOCKOCTEHN.

KnaccudpumnmpoBaTe B3aUMHOE pacCIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATHUSAMH: JABYTPaHHBIA Yroj, TpaHW JBYTPAHHOTO Yrija,
pedpo IBYrpaHHOrO yrja; JUHEWHBIA Yrojl ABYTPAaHHOIO yIJja; rpajycHas mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOIPAHHHK, 3JIEMEHTBI MHOTOTPaHHUKA, MPABUIIbHBIII MHOTOTPAHHUK.

Pacrno3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (IHpaMuIa; MpU3Ma,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupumupoBat  MHOTOTpaHHHKH,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukanuy (BBIMTYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKU; MPaBUIIbHbBIE
MHOTOTPAHHUKU; IPSIMbIE U HAKJIIOHHBIE MPU3MBbI, apajieIeIUuNeabl).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, HCTIOIb3YSl METO/I CJIEJIOB.

Crpouth ceYeHUsT MHOTOIPAHHHKOB METOJOM  CII€JOB,  BBIIIOJIHSTH
(BBIHOCHBIE) MJIOCKHE YEPTEKH M3 PUCYHKOB MPOCTBIX OOBEMHBIX (UTYpP: BHJ
CBEpXy, COOKY, CHHUBY.

Pemmarp 3a1aun Ha HaxXOXKJICHHE TEOMETPUUECKUX BEJIUYUH MO 00pas3am Win
QITOPUTMaM, TPHUMEHSSI W3BECTHBIC AHAJUTUYECKUE METOAbl IpPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 337a4 HA BBIYMCIECHUE PACCTOSHHUNA MEXKIY IBYMSI
TOYKaMH, OT TOYKH JO TNPSIMOM, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEUIMBAIOIIMMHUCS MPSIMbBIMHU.

Pemmars 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Wiu
QIrOpUTMaM, TPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOABl IPU PEIICHUH
CTAaHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYMCIEHUE YIVIOB  MEXIy
CKPEILMBAOIIMMUCSA OPSIMBIMH, MEXIYy MPAMOM M  IJIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Bbruncnsate 00bEMBI M TJIOLIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
NUpaMU/a) C IPUMEHEHUEM (POPMYIT; BEIUKCISATH COOTHOLIECHHS MEX Y TUIOIIAIIMU
HOBEPXHOCTEN, 00bEMaMU NOJIOOHBIX MHOTOTPAaHHUKOB.



OnepupoBaTh TOHATHSIMH: CHMMETPUS B TIPOCTPAHCTBE;, IICHTP, OCh H
MJI0CKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, mnpeoOpa3oBhIBaTh W HWHTEPIPETHPOBATH HHPOPMAIHIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (PHUTypax, MPEACTABICHHYI0 Ha YepTeKax U
pUCYHKaX.

[TpumensaTs reomeTprdeckue HaKkThI IJIs1 PEIICHHS CTEPEOMETPUICCKUX 3a/1a4,
MIPEATOJIATra0IINX HECKOIBKO IIIar0B PEIISHHUs, €CIIH YCIOBHS PUMEHEHHUS 3a/T1aHbI
B SIBHOH (hopme.

[IpuMmeHsTh TpOCTEHIIMEe TPOrpaMMHBIE  CpPEICTBA UM DJICKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a]1ay.

[IpuBoMTH TIPUMEPHI MATEMATUYCCKUX 3aKOHOMEPHOCTEH B MPHUPOJE H
YKU3HH, PaCIiO3HABAThH MPOSIBJICHUE 3aKOHOB T€OMETPHHU B NCKYCCTBE.

[IpumMeHsATh TMONy4YeHHBIC 3HAHUS HA TMPaKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyallU W TPUMEHSTh HM3yUYCHHbIE TOHITHS B MPOIECCE IMOUCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyalli Ha s3BIKE TEOMETPUH, WCCIEAOBaTh IIOCTPOCHHBIE MOMACIHA C
WCITOJIb30BAHUEM TCOMETPUUICCKUX TTOHATHI M TEOpPEM, anmapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4H, CBA3AHHBIE C HAXOXK/IEHUEM F€OMETPUUYECKUX BEITUUHH.

11 KUIACC

OnepupoBaTh MOHATUSIMH: LUJIUHAPUYECKAs TOBEPXHOCTh, OOpa3yrolIue
AIUHAPUYECKON MMOBEPXHOCTH; IIJIMHP; KOHUYECKAast TOBEPXHOCTH, 00pa3yIomue
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

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

OOBSICHATH CITOCOOBI MOTYUYEHUS TEJ BPAILICHUS.

KnaccudunmpoBats B3auMHOE pacroyio’keHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMHU: IMIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CETMCHTA; IIIapOBOM CIJIOM, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CIIOS;
IapOBOU CEKTOP.

Beraucisite  00BEMBI M TIJIOMIATM  TIOBEPXHOCTEM  TEN  BpallleHWUS,
TCOMETPUYCCKUX TEII C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh NOHATUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY ¥ ONTUCAHHBIH
okoJio cdepsl; chepa, BlMcaHHASS B MHOTOTPAHHUK WUJTU TEJIO BPAIICHUS.

BBIYUCISITE COOTHOMICHHSI MEXIY TUIOMAASIMU MOBEPXHOCTEH W 00BbEMaMH
OAOOHBIX TEII.

N300paxaTh u3ydaeMbie (QUTYpbl OT PYKH U C TMPUMEHEHHEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BhITIOTHSTH (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX
buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAIIICHHUS.



W3BnekaTh, WHTEPIPETHPOBATH M MpeoOpa3oBbIBaTh HHPOPMAIHIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB H
YMHOXEHHUS BEKTOpPA Ha YUCJIO0, OOBSCHAThH, KAKUMU CBOMCTBAMH OHU 00JIa1at0T.

[IpuMeHSTH paBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMU: I€KAPTOBBI KOOPAUHATHI B POCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJI MEXIY
BEKTOPaMH, CKaJISIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPaMH, CKAJSIPHOE MPOU3BEACHUE, PACKIAAbIBATHL BEKTOpP II0 JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3anaBaTh INIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT.

[IpuMeHsTh reoMeTpruueckue (pakThl 17151 pelICHUs] CTEPEOMETPUIECKUX 3a/1ay,
MPEINOIAararoMX HECKOIBKO IIArOB PEUICHUs, €CJIA YCIOBHS TPUMEHEHHUS 3a/1aHbI
B sIBHOU (popme.

Pemarte npocreimme reoMeTpU4eCcKUE 3aJayd Ha NPUMEHEHHUE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemate 3amaum Ha [10Ka3aTENbCTBO MATEMATHUYECKUX OTHOILICHUW U
HAXOXKJIEHUE TEOMETPUUYECKUX BEIIMYUH 10 00pasiiaM Wi arOpUTMaM, MPUMEHSIS
M3BECTHBIE METO/IBI IPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHATP OpOCTEMIIWE MPOTPAMMHBIE  CPEIACTBA W DBJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTHE NpUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
JKW3HH, pACTIO3HABATH IPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUMEHATh MOJMy4YEHHbIE 3HAHUS Ha IPAKTHUKE: AHAJIMW3UPOBATH PEaAJIbHBIC
CUTyallud W TPUMEHATh HM3YYCHHBIE TOHATUS B TMPOILIECCE IOUCKA PEIICHUS
MaTeMaTH4ecku CcHOPMYIMPOBAHHON TMPOOJIeMBbl, MOJEIUPOBATh PpPEAJIbHBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBaTh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYECKUX TTOHSATHI U TEOpPEM, anmapara ajareopsbl; pemarh
IIPAKTUYECKUE 3a]1a4l, CBA3aHHBIE C HAX0XKICHUEM T€OMETPUUECKNX BEJIUUHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
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) [IpsiMble ¥ MIIOCKOCTU B IPOCTPAHCTBE. 12 | bubmmoreka [JOK
[TapannenbHOCTh MPSIMBIX U MJIOCKOCTEH https://m.edsoo.ru/1c209e37
3 [lepneHUKyISIPHOCTD MPSAMBIX U 12 bubnuoreka [IOK
IJIOCKOCTEN https://m.edsoo.ru/1¢209e37
bub K
4 VYrubl MeXAy IPSAMBIMU U IUIOCKOCTSMH 10 1 noamorexa O
https://m.edsoo.ru/1¢209e37
5 MHoOrorpanHuku 11 1 bubmorexa HOK
https://m.edsoo.ru/1¢209e37
6 OO6BbEMBI MHOTOI'PaHHUKOB 9 1 brbmmorexa [TOK
https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHME: ceyeHusl, paCCTOSAHUS U YIJIbI 4 1 brbmmorexa [TOK
p ' »P yr https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0




11 KIIACC

Koau4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudgpoBbie
Ne i/m P Konrposbubie IIpakTHyeckue (uubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
b K
1 Tena Bpaienus 24 1 nommorexa 110
https://m.edsoo.ru/1¢209e37
2 OO0BEMBI TET 10 1 bubmorexa [JOK
https://m.edsoo.ru/1¢209e37
3 BekTopbl u KOOpAMHATHI B IPOCTPAHCTBE 20 1 bubmorexa HOK
https://m.edsoo.ru/1¢209e37
4 [ToBTOpEeHME, 0000IICHUE, 14 1 bu6mmoreka [IOK
cHUCTeMaTH3alusl 3HaHUH https://m.edsoo.ru/1¢209e37
OBHIEE KOJIMYECTBO YACOB I1O 68 4 0

I[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne ni/n

Tema ypoka

KoanuyecTBo 4acoB

Bcero

OcHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA, IIPSIMasl,
IUIOCKOCTB, MpocTpaHcTBO. [IpaBuna uzoOpaxeHus Ha
puCyHKaX: H300pakeHUsI INIOCKOCTEH, MapalIeIbHbIX
HpAMBIX (OTPE3KOB), CEPEIUHBI OTpe3Ka

IlonsaTus: MepeCcCKarommecs 1mI10CKOCTU,
NnepeceKkarommecsa npsamas 1 rmiIoCKOCTb

Ilonstus: MepeCCKaromuecs 1mI0OCKOCTH,
MNepeCeKaromuecsd 1nmpsamMad U IiI0CKOCTb

3HaAKOMCTBO C MHOTOTPaHHHKaMH, U300paKeHHE
MHOTOIPAaHHUKOB Ha PUCYHKaX, Ha MIPOCKIIMOHHBIX
yepTekax

HavanbHble cBeieHus 0 Kyoe U mupamujie, X pa3BEPTKU
u Mojenu. CeyeHus MHOTOIPaHHUKOB

HauanbHble cBeieHUs 0 KyOe U upaMu/ie, X pa3BEPTKU
u Mojenu. CeueHns: MHOTOIPaHHUKOB

[TonsiTHE 06 aKCOMaTUYECKOM IOCTPOECHUHU

CTCPCOMETPHUUN: aKCUOMBI CTCPECOMCTPUHN U CICACTBUA U3
HHUX

[TonsiTHE 06 aKCOMaTUYECKOM IOCTPOECHUHU
CTEPEOMETPUN: aKCUOMBI CTEPEOMETPHUN U CIEICTBUS U3
HUX

10

11

[ToHsiTHE 00 aKCHOMATHYECKOM MMOCTPOCHUU
CTEPCOMETPUHN: aKCUOMBI CTCPEOMCTPHUU U CIICACTBUA U3
HUX

[TousiTue 00 aKCHOMATHYECKOM MMOCTPOCHUU
CTCPCOMETPHUHN: AKCUOMBI CTCPCOMCTPHUU U CIICACTBUA U3
HUX

Bzaumnoe PACIIOJIIOKCHHUC ITPAMBIX B ITPOCTPAHCTBE!
MEepeCCKaronmmec, rnapajajiCJIbHbIC U CKPCIIMBAOIIIHUECH
MpsSAMBbIC

12

[TapayenbHOCTB IPSIMBIX M IUIOCKOCTEW B POCTPAHCTBE:

napajuieabHbIe MPSAMbIE B IPOCTPAHCTBE;
[apaJUIETBbHOCTD TPEX MPSIMBIX

13

[TapaninenbHOCTh NPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE:

[TapanienbHOCTh MPSIMOM U TIJIOCKOCTH




14

VYIu1BI ¢ COHANPABICHHBIMUA CTOPOHAMHU

15 Yrois Mexay NpsIMBIMU B IIPOCTPAHCTBE

16 VYron Mexay npsAMbIMU B IIPOCTPAHCTBE

17 [TapaymienpHOCTB MIIOCKOCTEN: NapajlIeIbHbIE INIOCKOCTH

18 CaoiicTBa napayyIeIbHBIX MIOCKOCTEH

19 [Ipocreiimme mpocTpaHCTBEHHBIE (PUTYPHI Ha MIIOCKOCTH:
TeTpa’ip, KyO, mapajuienenumnes

20 [Toctpoenue ceueHuit

21 [TocTpoenue ceuennii

” KonrtponsHas padora no reme "[IpsiMble U IIIOCKOCTH B
npocTtpaHcTse. [lapamienbHOCTh NIPSMBIX U IIJIOCKOCTER"

2 [IeprieHIUKYIAPHOCTD NPAMOM U IIJIOCKOCTH:
NEePIEeHIUKYJIIPHBIE IPSIMbIE B IPOCTPAHCTBE

24 [Tpsimble napamienbHble U NEPIEHANKYIISPHBIE K
IUIOCKOCTH

)5 [Tpsimble napamienbHble U NEPIEHANKYIISPHBIE K
IJIOCKOCTH

26 [Ipu3Hak nepneHauKyJIIpHOCTH MPSAMOM U TNIOCKOCTH

27 [Ipu3Hak nepneHauKyJISpHOCTH IPSIMON U INTIOCKOCTH

28 Teopema o psMoO¥ epreHANKYISIPHON TUIOCKOCTH

29 TeopeMa 0 IpsIMOM NEPIIEHAUKYIAPHOU INIOCKOCTH

30 Teopema o psAMON NEPIEHANKYIAPHON INIOCKOCTH

a1 [leprieHaUKYNISAp U HAKIOHHBIE: PACCTOSHUE OT TOYKHU 10
IJIOCKOCTH, PACCTOSIHUE OT MPSIMOH /10 TNIOCKOCTH

1 [lepnieHIMKYIsIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU 10
IUIOCKOCTH, PaCCTOSIHUE OT IPSIMOM 10 TUNIOCKOCTH

13 [leprieHIUKYNISAp M HAKIOHHBIE: PACCTOSTHUE OT TOUYKHU J0
IUIOCKOCTH, PAaCCTOSIHUE OT MPSMOH /10 INIOCKOCTH

34 [lepieHIUKYIIAp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10
IUIOCKOCTH, PACCTOSTHUE OT IPAMOM 0 INIOCKOCTH

35 VYI1Bl B IPOCTPAHCTBE: YIOJl MEXAY IIPAMON U

INJIOCKOCTBIO




36

JIByrpaHHBIN yroJl, TMHEHHBIN Yrojl ABYTPaHHOTO yIiia

37 JIByrpaHHBIN yroJl, TMHENHBIN Yrojl ABYTPaHHOTO yIiia

18 [lepneHauKyISIPHOCTD MIJIOCKOCTEM: TPU3HAK
NEePIEHANKYJISIPHOCTH ABYX IIIOCKOCTEN

39 [lepneHauKyISIPHOCTD MIJIOCKOCTEM: IPU3HAK
NEePHEHANKYJIIPHOCTH ABYX IIIOCKOCTEN

40 [IeprieHAUKYIAPHOCTD INIOCKOCTEMN: IIPU3HAK
NEPIEHIUKYJIIPHOCTU ABYX INIOCKOCTEN

41 Teopema o Tp€x nepneHAUKYIsSIpax

42 Teopema o Tp€x nmepneHAUKYIsSIpax

43 Teopema o Tpéx neprneHAuKyIsIpax
KonTtponpHast padora o Temam "[leprieHANKYIIPHOCTH

44 NPSIMBIX U MJI0CKOCTEN" 1 "YTIIbl MEXIY NPAMBIMU U
IJI0CKOCTSIMU"
[ToHsiTHE MHOTOIpaHHUKA, OCHOBHBIE JIEMEHTHI

45 MHOTOTPaHHHKA, BHITYKJIBIE U HEBBITYKIIbIE
MHOTOTPaHHUKH; pa3BEPTKA MHOTOIpaHHUKA
[Tpu3sma: n-yrospHas npu3Ma; TpaHd 1 OCHOBAHHUS

46 MPU3MBL; IIpsIMasi U HAKJIOHHAs! PU3MbI; OOKOBasi U
M0JIHASl TOBEPXHOCTh MPU3MBbI

47 [Tapanmnenenunen, NpsIMOYTOJIBHBIN apajuIeNeNuIe] 1
€ro CBOMCTBa
[Mupamuna: n-yronbHasi nupamMuaa, TpaHd U OCHOBAHUE

48 nUpaMu/ibl; O0OKOBas U MOJIHAS TOBEPXHOCTh MUPAMUJIBI;
IIpaBWJIbHAs U yC€UEHHAs MUpaMuia
[TpaBriIbHBIE MHOTOTPaHHUKHU: MTOHSATHE MPABUIBLHOTO

49 MHOTOTpaHHHKA; MpaBUJIbHAS MPU3Ma U MPaBUIIbHAS
NUpaMKJia; IpaBUIIbHAS TPEYroJibHAs MUpaMuia U
NPaBUIBHBIN TETpa’ip; Kyo

50 [IpencraBienue o npaBUIbLHBIX MHOIOTPAHHUKAX
OKTa’JIp, TOJIEKAdIP U UKOCASIP.
CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO

51 TOYKH, IPSMOMN, TUIOCKOCTH. DJIEMEHTBI CHMMETPUN B
NUpaMUJIaxX, NapajuleJenuneax, NPaBUIbHbIX
MHOTOIPAaHHHUKAX

50 Brruncnenue 31eMeHTOB MHOTOTPaHHHUKOB: pEOpa,

AuaroHaliv, yribl




[Tnomans 60KOBOI MOBEPXHOCTH U IMOJHOM MOBEPXHOCTH 1
53 NPSMOM MPU3MBI, TIJIOIIA/Ib OCHOBaHU, TEOpEMA O

OOKOBOM TOBEPXHOCTH MPSMOM MPU3MBI

[Tnomans O0KOBOI MOBEPXHOCTH U MIOBEPXHOCTH 1
54 MpaBUJILHOM MUPAMUIBI, TEOPEMA O IIOIIAIU OOKOBOM

MMOBEPXHOCTH YCEYEHHOW MUPAMUIBI
55 KoHnTtposnbhas paborta o teme "MHOrorpaHHUKH" 1
56 [onsarue 06 06bEMe 1
57 O0bEM upamuIbl 1
58 O0bEM upamMu/Ibl 1
59 O0BEM TUpaMu bl 1
60 O0BEM TUpaMu bl 1
61 O0bEM IpU3MBI 1
62 O0bEM IpU3MBI 1
63 O06bEM IpU3MBI 1
64 KonrtponbHas pabora no reme "O6bEMBI 1

MHOTOTPaHHHUKOB"
65 [ToBTOpeHue, 06001IeHNE CCTeMaTU3allus 3HAHUH. 1

[TocTpoeHue ceueHmit B MHOTOIpaHHHKE

[ToBTOpeHue, 0600IIEHNE CUCTEMATH3AITNS 3HAHUA. 1
66 Brranciienue paccTosTHUNA: MEXIY ABYMS TOYKAMH, OT

TOYKH JI0 TIPSIMOH, OT TOYKH JI0 TUTOCKOCTH, MEXTY

CKPEIMBAIOIIUMUCS MPSMBIMH
67 Wrorosast KoHTpOJbHASA paboTa 1

[ToBTOpeHme, 0600IIEHNE CUCTEMATU3AIINS 3HAHWN. 1
68 Brranciienue yrioB: MeXTy CKPEIUBAIOIIAMUCS

NPSIMBIMH, MEXKIY MPSMOU U TTIOCKOCTBIO, IBYTPaHHBIX

YTJIOB, YTJIOB MEX]y IUIOCKOCTSMU

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




11 KIIACC

Ne i/

Tema ypoka

KoanuyecTBO 4acoB

Bcero

Ccepa u map: HeHTp, paanyc, JUaMeTp; II0Iaab
MOBEPXHOCTHU Cephl
Coepa u map: neHTp, paanyc, IMaMeTp; MIoMaIb
HIOBEPXHOCTH Cc(hepsbl

BzanmHoe pacnionoxenue cepsl ¥ IIIOCKOCTH;
KacaTeJbHast IIOCKOCTh K cdepe; mIomanb chepsl

B3aumnoe pacnonoxenue chepsl U INIOCKOCTH;
KacaTeJbHast IIOCKOCTh K cdepe; miomanb chepsl
Nzob6paxenue chepsl, mapa Ha miaockocTu. CeueHus
nrapa

N3o6paxkenue cdepsl, mapa Ha miockoctu. CeueHus
niapa

[{wimHapuyecKas MOBEPXHOCTh, 00pa3yroLIye
LHUJUHAPAYECKON TOBEPXHOCTH, OCh LIWJIMHIPUYECKON
MIOBEPXHOCTH

[{unuaapuyeckas MoBEPXHOCTh, 00pa3yoIne
LWIMHIPUYECKON TOBEPXHOCTH, OCh LIUIIMHIPUYECKON
ITOBEPXHOCTHU

Hunuuap: ocHOBaHMS 1 OOKOBast IOBEPXHOCTb,
o0pa3yroias U 0ch; IIIOMAaas OOKOBOM U MOTHOM
ITOBEPXHOCTHU

10

Hunusap: ocHOBaHMS ¥ OOKOBas IOBEPXHOCTb,
00pa3yrolas ¥ OCh; IJI0MIAIs OOKOBOM U IMOJTHOM
MOBEPXHOCTHU

11

12

13

N306paxenune nuanMHApa Ha MI0cKocTU. Pa3BépTka
nunuHApa. CedeHust MMHIpa (TUTIOCKOCTHIO,
napauieIbHON WIN MEePIEHANKYISIPHON OCH IMJIMHIIPA)

N3ob6pakenne nniamMHapa Ha iockocTu. Pa3BépTka
MHapa. CeueHus NUIMHAPA (TUIOCKOCTHIO,
napauieIbHON WIN MEePIEHANKYISIPHON OCH IMJIMH]IPA)

Konnueckast moBepxHOCTh, 00pa3yrolre KOHNUYECKOM
IIOBEPXHOCTHU, OCb U BEPIINHA KOHUYECKOU
IIOBEPXHOCTHU

14

KoHnyc: ocHOBaHMe 1 BepiiHa, 00pa3yromas U oCh;
TJI0IA b OOKOBOM M IMOJTHOM MOBEPXHOCTH




Konyc: ocHOBaHMe M BepIIMHA, 00pa3yromas 1 OCh;

15 . .
I0Ia/1b OOKOBOM M MOJTHON MOBEPXHOCTH

16 Yceu€HHBIN KOHYC: 00pa3yomre U BbICOTa; OCHOBAHHUS
u OOKOBast MOBEPXHOCTh

17 Y ceu€HHBIN KOHYC: 00pa3yrolue U BbICOTA; OCHOBAHUS
1 O0KOBasi MOBEPXHOCTh
N3o0paxenue koHyca Ha MIIOCKOCTH. Pa3BépTka

18 KoHyca. CeyeHus KOHYyca (IJIOCKOCThIO, MapaJIeIbHOM
OCHOBAHUIO, U MJIOCKOCTBIO, IPOXOIAIICH uepes
BEPIITHHY)

19 Kom6unanus ten BpaieHus: 1 MHOTOIpaHHUKOB

20 Kom6unanus ten BpamieHuss 1 MHOTOIpaHHUKOB

21 KomMOuHamumst Tes BparieHus 1 MHOTOI'paHHUKOB

” MHororpaHHuK, ONucaHHbIN okoJo chepsr; chepa,
BIIMCAHHAsl B MHOTOTPAHHUK HJITU B TEJIO BPAIICHUS

3 MHororpaHHuK, ONMcaHHbINA 0koJ0 chepsl; chepa,
BIIMCAHHAs! B MHOTOTPAHHUK UJIU B TEJIO BPAIICHUS

24 KontponbHas padota no teme: «Tena BpaieHus»

25 [TonsiTne 06 06béMe. OCHOBHBIE CBOWMCTBA OOBEMOB TEN

26 O0BEM IUIMHApa, KOHYyCa

27 O0béM nMIMHIpa, KOHYCa

28 O0béM nMIMHIpa, KOHYCa

29 O06bEM mapa U mIomaab chepbl

30 O0bEM mapa U miIomaas chepbl

31 O06BEéM mapa u miomaas cheps

1 [TonoOHsbIe Tena B mpocTpaHcTBe. COOTHOIICHUS MEXKIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX TEJ

3 [TonoOHsbIe Tena B mpocTpaHcTBe. COOTHOIICHUS MEXKIY
TUTOMIA/IIMU TTOBEPXHOCTEHN, 00bEMaMU TTOTIOOHBIX TEJ

34 Kontponbhas padota mo temam "Tena Bpamienus" u
"O6bemsl Ten"

35 BexTop Ha MI0CKOCTH U B IPOCTPAHCTBE




36

CrnokeHue U BEIYUTaHHUE BCKTOPOB

37 CrnoxeHue ¥ BBIYMTAaHUE BEKTOPOB

38 YMHOKEHHE BEKTOpa Ha YUCIIO0

39 YMHOXKEHUE BEKTOpa Ha YHUCIIO

40 Paznosxxenue BekTopa 1o TpéM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBuio nmapasienenumnena

A1 Pa3noxenue BekTOpa o TpEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBuio mapasienenumnena

4 Pewienue 3aiau, CBA3aHHBIX ¢ IPUMEHEHUEM ITPABUI
JICUCTBUN C BEKTOPaAMHU

43 Pemienue 3amay, CBA3aHHBIX ¢ TPUMEHEHUEM TTPaBUII
JICHCTBUM C BEKTOPAMHU

m Pewienue 3aiau, CBA3aHHBIX ¢ IPUMEHEHUEM ITPaBUI
JICHCTBUM C BEKTOPAMHU

45 KoopanHaTHO-BEKTOPHBII METOJT IPU PELLIEHUN
F€OMETPUUYECKHX 3a/1a4

46 KoopanHaTHO-BEKTOPHBIN METOJI ITPU PELICHUH
TEOMETPUUYECKHX 3a/1a4
[IpssMoyrosibHas cucTeMa KOOPJAMHAT B IPOCTPAHCTBE.

47 Koopaunatsl Bektopa. [Ipocreiimme 3anaun B
KOOpJIMHATAX
[IpssiMoyrosibHas cucTEMa KOOPJAMHAT B IPOCTPAHCTBE.

48 Koopaunarsl Bektopa. [Ipocreiimme 3anaun B
KOOpJAMHATAX
[IpsiMmoyronpHas cucteMa KOOPAUHAT B IPOCTPAHCTRBE.

49 Koopaunats! Bekropa. IIpocteiimue 3agaun B
KOOpJAMHATAX

50 VYron mexay Bekropamu. CKaIpHOE TPOU3BEACHUE
BEKTOPOB

51 VYron mexay BekTopamu. CKaJIpHOE MPOU3BEACHUE
BEKTOPOB

52 Brruucnenue yrioB Mexay IpsIMBIMH M TUTIOCKOCTSIMA

53 Briuucnenue yrioB Mexay IpsIMBIMH U TJIOCKOCTSMHU

54 KonTponpHas padora o Teme "BeKTOpB U KOOPAUHATHI

B MpocTpaHcTBe"




[ToBTOpenue, 00600IIEHNE U CUCTEMATH3AIHs 3HAHUH. 1
55 OcHoBHbIe GUTYpBI, PaKThl, TEOPEMBI Kypca

IUTAHUMETPHUH

[ToBTOpEeHUE, 0600IICHNE U CHCTEMAaTU3allvsl 3HAHUH. 1
56 OcHoBHBIE HUTYPHI, (AKThI, TEOPEMBI Kypca

TUTAHUMETPHUH

[ToBTOpEeHUE, 0600IIEHNE U CHCTEMAaTU3allUsl 3HAHUH. 1
57 OcHoBHBIE HUTYPHI, (HaKThI, TEOPEMBI Kypca

TUTAHUMETPHUH

IToBTOpEHME, 0000IICHNE U CUCTEMATU3AIIM 3HAHUM. 1
58 OcHoBHbIe GUTYPBI, PaKThI, TEOPEMBI Kypca

TUTAHUMETPHH
59 [ToBTOpeHue, 00001IeHNE U CUCTEMATH3AIUS 3HAHU. 1

3amauyn MIaHUMETPUU U METO/bI UX PEIICHUs
60 [ToBTOpenue, 0600IICHNE U CUCTEMATH3AIHS 3HAHUH. 1

3aaun MIaHUMETPUU U METOJIBI MX PEIICHUS
61 [ToBTOpeHue, 00001IeHNE U CUCTEMATH3AIUS 3HAHUH. 1

3amaun MIaHUMETPUU U METO/bI UX PEIICHUs
& [ToBTOpeHue, 00001IeHNE U CUCTEMATH3AIUS 3HAHUH. 1

3aa4yn MIaHUMETPUU U METO/IbI UX PEIICHUs

[ToBTOpeHue, 0600IIEeHNE U CUCTEMATU3AIINS 3HAHHI. 1
63 OcHoBHbI€ QUTYpBI, PaKThl, TEOPEMBI Kypca

CTepEOMETPUH

[ToBTOpeHue, 00001IeHNE U CUCTEMATH3AIUS 3HAHUH. 1
64 OcHoBHbI€ QUTYPBI, PaKThl, TEOPEMBI Kypca

CTepEeOMETPUHN
65 HToroBas KOHTpoJIbHAsA paboTa 1
66 [ToBTOpEeHue, 06001IeHNE U cUCTeMaTH3aIusl 3HAHUI 1
67 [ToBTOpEeHUE, 06001IeHNE U cUCTeMaTH3aIusl 3HAHU I 1
68 [ToBTOpeHme, 0600IIEHNE U CUCTEMATH3AIIHs 3HAHUN 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpOBePsIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl CpeaHero o01ero 00pa3oBaHus
pe3yJbTarta
7 I'eomeTpus
7.1 OnepupoBaTh MOHATUSAMU: TOUYKA, IPAMasi, INIOCKOCTh
75 [TpuMeHsITh aKCUOMBI CTEPEOMETPUU U CIEACTBUSI U3 HUX MPU PEUICHUH
' reOMETPHUECKUX 33124
73 OnepupoBaTh TOHATHAMHU: TAPAJUIETBHOCTh M HEPHEHIUKYISIPHOCTD
' MPSIMBIX U MJIOCKOCTEH
74 KnaccugunupoBars B3aMMHOE pacrioyio’KeHUe MPsIMBIX U IUIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh MOHITUSIMH: JBYTPAHHBIN YTOJI, TPaHU ABYTPAHHOTO yTJa,
7.5 pedpo IBYrpaHHOTO YIJIa, JUHEWHBIA yroj JABYrpaHHOTO Yria,
rpagycHas Mepa JBYTPaHHOTO yria
OnepupoBaTh NOHATUSIMU: MHOTOTPAHHUK, BBITYKJIBIA U HEBBIMYKIIbIH
7.6 MHOTOTpPaHHHK, JJIEMEHTHI MHOTOTpaHHHKA, MIPaBWIIbHBIN
MHOTOTPaHHHK
77 Pacrio3naBaTh OCHOBHBIE BH/bl MHOTOTPAaHHUKOB (MTUpaMuja, IpU3Ma,
' MPSIMOYTOJIBHBIN Mapaienenune, Kyo)
KnaccupumupoBarb MHOTOTPaHHWKH, BBIOMpass OCHOBAHHS IS
. Kinaccupukanuyd  (BBIMYKJIbIE W HEBBIMYKJIbIE MHOTOTPAHHHKH,
' MPaBWJIbHBIE MHOTOTPAHHHUKH, TPSMbIE ¥ HAKJIOHHBIC IPU3MBEI,
napasuieNenue /bl
79 OnepupoBaTb  MOHATHUAMHU: CeKymlas  IJIOCKOCTb,  CEUCHHE
‘ MHOTOTPaHHUKOB
210 OOBSICHITh TPUHIUIBI [OCTPOCHHS] CEUEHUH MHOTOTPAHHUKOB,

HCIIONIB3YSI METOJT CJIE/IOB




7.11

CtpouTh ceueHUs MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBIMIOJIHSITH
(BBIHOCHBIE) IIJIOCKHE 4YEepPTeX U W3 PUCYHKOB MPOCTHIX OOBEMHBIX

¢duryp: Bua cBepxy, cOOKy, CHU3Y

Pemiats 3a1a41 Ha HAXOXKICHHUEC r’COMCTPHUICCKUX BECIIMYHH 110 06pa3uaM
WM aJITOpUTMaM, MNPUMCHAA H3BCCTHBIC aHAJIUTHYECKHUEC MCTOJBI IIpU
pemiCHUN CTAaHAAPTHBIX MATCMATHUYCCKUX 3ada4 Ha BbIYHCIICHHC
paCCTOHHI/Ifl MCXKAY ABYMs TOYKaMH, OT TOUKHU OO HpHMOﬁ, OT TOYKH JO

IJIOCKOCTH, MCIKAY CKPCIIUBAOIHUMUCA ITPAMBIMU

Pemrats 3a1a41 Ha HAXOXKICHHUEC rCOMCTPHUICCKUX BCIIMYNUH 10 06pa311aM
I aJilropyuTMaM, INPUMCHAA U3BCCTHBLIC AHAJIUTHYCCKHUC MCETOAbI IIPpH
peIICHUN CTAaHAAPTHBIX MAaTCMAaTUYCCKUX 3a/ad Ha BbIYMCICHUC YIJIOB
MCKAY CKPCHIUBAOINHUMUCA IIPAMBIMU, MCKIY HpHMOﬁ U IIJIOCKOCTBIO,

MCKAY MIIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

7.14

7.15

7.19

Boruucisate 00bEMBI M IUIOMIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpusma, mnHpamuga) C HOpuMeHeHHeM  GOpMyl,  BBIYUCIATH
COOTHONIEHUS MEKTy TUTOIIAIMU TIOBEPXHOCTEH, 00BEMaMU MO JOOHBIX

MHOT'OT'PAaHHUKOB

OnepupoBaTh NOHATUSIMU: CUMMETPHUSI B MPOCTPAHCTBE, LIEHTpP, OCh U

IJIOCKOCTb CUMMCTPUHU, HEHTP, OCh U IJIIOCKOCTh CUMMCTPUHN (pI/II‘prI

N3Bnekatb, npeoOpa3oBbIBaTh U HMHTEPIPETUPOBATh HH(GOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUTypax, MPEACTaBICHHYIO Ha

yepTekax U pUCyHKax

HpI/IMeHHTL reoOMCTPHUICCKUC (I)aKTLI AJI1 pCHICHUA CTECPCOMECTPUICCKUX
3aaa4, npeamnoararolmux HECKOJIBKO IMaroB pCeIicHHA, €CIIM YCIIOBUA
IMPUMCHCHUA 3a1aHbI B SIBHOU (1)0pMC

HpI/IMCHHTL HpOCTeI\/'II_HI/Ie NporpaMMHBIC CpCACTBA H JSJICKTPOHHO-
KOMMYHUKAIIMOHHBIC CHCTCMbBI IIpU PEHICHUU CTCPCOMETPUUCCKUX
3aga4

HpI/IBO)II/ITB MMPUMCPLI MATEMATUYICCKUX 3aKOHOMepHOCTCI>'I B IpUpOJAC U

KN3HU, PACIIO3HABATH MTPOABJICHUEC 3aKOHOB I'COMETPHUH B UCKYCCTBEC

7.20

[IpuMeHATh TOMYYEHHBIE 3HAHUSA Ha MPAKTHKE: aHATU3UPOBAThH
peanbHBIe CHUTYyallMd W MPUMEHATh W3y4YCHHBIC MOHATHS B IpoIecce
MOWCKA pEeIICHUsI MaTeMaTW4ecku C(OpMyIUpOBAaHHON MPOOIEMBI,
MOJIETTMPOBATh peajbHbIC CUTYallul Ha S3bIKE T€OMETPUH, HCCIIEI0BATh

MOCTPOCHHBIC MOACIIN C UCIIOJIb30BAHUECM I'COMCTPUICCKUX MMOHATHH U




TEeopeM, amnmapara anreOpsl, pemaTh MPAKTUICCKUE 3a/1a4H, CBI3aHHBIC

C HAXOXXACHUEM I'COMCTPHUICCKUX BECIINYHH

11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJbHOM MPOrPaMMBbI CpPeIHero 001ero oopa3oBanusi
pe3yJbTara
6 I'eometpust
OmnepupoBatb TOHSATHSIMH: [VJIMHIPUYECKast MIOBEPXHOCTH,
61 oOpa3zyolye TUIUHAPUIECKONW MOBEPXHOCTH, LUIUHAP, KOHUYECKas
' MIOBEPXHOCTh, O00pa3ylolue KOHUYECKOW IOBEPXHOCTH, KOHYC,
cepuueckas moOBepXHOCTh
6.2 Pacnio3naBatk Tena BpaiieHus (HUIUHAP, KOHYC, cdepa U map)
6.3 OOBACHATDH CIIOCOOBI MOMYUYEHUS TEI BpaIllCHUS
6.4 KnaccudummpoBats B3auMHOE pacmnoioKeHHe CPephl U MIIOCKOCTH
OnepupoBaTh NOHATUSIMH: IIAPOBOM CETMEHT, OCHOBAHHWE CETMEHTAa,
6.5 BBICOTA CETMEHTA, IIapOBOH CJI0H, OCHOBAaHHUE IIAPOBOTO CIIOSI, BBICOTA
1IapOBOTO CJIO0SI, IIApOBOM CEKTOP
6.6 Bbruaucnare 00bEMBI W TUIOMAAM TIOBEPXHOCTEH TN BpalleHHS,
' Te€OMETPHUECKUX TeJI C MPUMEHEHHEM (HopMyIT
OnepupoBaTh MOHATUSAMH: MHOTOTPAHHUK, BIMCAaHHBIH B cdepy H
6.7 ONMCaHHBIN OKOJO cdephl, cepa, BNUCaHHAS B MHOTOTPAHHUK WM
TEJIO BpaIlleHUs
. BbIUNCIIATE COOTHOLIEHHS MEXAY IUIOMIAJIMH TOBEPXHOCTEH U
' 00béMaMu MOJOOHBIX TEI
6.9 N3006pakaTh nzydaemble (GUTYpHI OT PYKH U ¢ IPUMEHEHUEM IPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BEIMONHATE (BBIHOCHBIE) TUIOCKHE YEPTEXH M3 PHCYHKOB MPOCTHIX
6.10 00BEMHBIX (UTyp: BHI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS Tel
BpallleHUs
W3Bnekarb, MHTEPIPETUPOBATh M MPEOOPa30BbIBaTH MHPOPMALHIO O
6.11 MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (PHUrypax, MPENCTaBICHHYIO Ha

yepTexkax U pucyHKax




6.12

[TpumensTh reomeTpruecKkue (hakThl JJis peHIeHUs] CTEPEOMETPUUYECKIX
3a/1a4, MPEANOIaraloiuX HECKOJbKO IIarOB PEIICHUA, €CIIU YCIOBHS

MIPUMEHEHHUS 3a/1aHbl B ABHOU (opMme

6.13

OnepupoBarh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

6.15

6.16

BremonssaTh HeﬁCTBHH CJIOKCHHA BCKTOPOB, BbIYUTAHHA BEKTOPOB U
YMHOXCHHA BCKTOpAa HAa YUCIIO, O6’b$ICH$ITB, KaKHMH CBOMCTBaMH OHHU

00aaoT
[TprMeHsATH MPaBHUIIO MapalIC/ICIHUIIea IPH CI0KEHUH BEKTOPOB

OHepI/IpOBaTB MNOHATHUAMUA: ACKAPTOBbI KOOPJAUWHATBI B IMPOCTPAHCTBC,
BCKTOP, MOAYJIb BEKTOpPA, paBCHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA,
yrojia MEXKAY BEKTOpPpAaMH, CKaJIApHOC IIPOU3BCACHUC BCKTOPOB,

KOJUIMHCAPHBIC 1 KOMILIIAHAPHBIC BEKTOPLI

6.17

6.18

6.19

Haxonuts CYMMY BCKTOPOB U HNPOU3BCACHHUEC BCKTOpPA HA YUCIIO, YI'OJ
MCXKAY BCKTOpAMH, CKAIIPHOC IMPOU3BCACHUC, PACKIIAAbIBATH BEKTOPD
10 IBYM HCKOJUIMHCAPHBIM BCKTOpaM

3aILaBaTI) IIJIOCKOCTb YPaBHCHHUEM B IICKapTOBOfI CUCTCMEC KOOpAHAT

Pemate mpocreiimme TeOMETpUYECKHE 3aladyd  Ha NPUMEHEHHUE

BCKTOPHO-KOOPAWHATHOI'O METOJa

6.20

6.21

6.22

Pemate 3amaum Ha 10Ka3aTENbCTBO MAaTEMAaTHYECKUX OTHOLICHUH M
HaXO0XJIEHNE T€OMETPUUYECKUX BEIMUMH 0 00pa3laM WiK alropuTMam,
NIPUMEHSAS.  U3BECTHBIE METOABl IMPU  PELIEHUU  CTaHJAPTHBIX
MaTeMaTU4YeCKUX 3a1a4

[IpuMeHATH TPOCTEHINNE IPOTrPaMMHBIE CPEICTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX
3a1a4

[IpuBOIUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B PUPOJIE U

JKHU3HH, paCliIO3HABATh IMTPOABJICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

6.23

[IpuMeHATH TONy4EHHBIE 3HAHMS HaA MPAKTHKE: aHAIU3UPOBATh
peanbHbIe CUTYyallMM W IPUMEHSTh U3YyYEHHBIE IOHATUA B IIPOLECCE
MOMCKA PEUIeHUs] MaTeMaTU4ecKH CQOPMYIUPOBAHHON MpoOIeMBbl,
MOZEJIMPOBATh PEAJIbHBIE CUTYALIMU Ha SI3bIKE T€OMETPUHU, UCCIIEN0BATh
IIOCTPOCHHBIE MOJIEIH C UCIOJIB30BAHUEM F€OMETPUYECKHUX MTOHATUH U
TEopeM, amnrapara ajareOpsl, perarb NPaKTHUECKUE 3a/1a4H, CBI3aHHBIC

C HAXOXXACHUEM I'€COMCTPUICCKUX BCIIMYHH




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

7.1

7.2

I'eomeTpus

OCHOBHBIE TOHSTHS CTCPCOMCTpPHUH. Tqua, npsAMasd, IJIOCKOCTb, IIPOCTPAHCTBO.
IlousTue 00 AKCHMOMAaTHYCCKOM MMOCTPOCHUU CTCPCOMCTPUU: AKCHOMBI

CTCPpCOMETPUHU U CICACTBUA U3 HUX

BzaumHoe pacmonoxkeHue TOpSIMBIX B MPOCTPAHCTBE: IepeceKaroiuecs,
NapajuleJbHbIE W CKpelmuBaromuecs mnpsMble. [lapamienbHOCTE OPSIMBIX U
IUIOCKOCTEl B MPOCTPAHCTBE: MapajlieNibHble TMpsSMble B TMPOCTPAHCTBE,
MApaAJIENBbHOCTh TPEX MPSAMBIX, NAPAUICIBHOCTh NPSAMOW U IUIOCKOCTH. YTIIBI C
COHANpPABJICHHBIMA CTOPOHAMH, YroJl MEXKIAYy TMpPsSAMBIMA B IPOCTPAHCTBE.
[TapannenpsHOCTH TJTOCKOCTEH: napasiebHbIe MIJIOCKOCTH, CBONCTBA
napajuienbHbIX miockocted. [Ipocreiime mpocTpaHCTBEHHBIE (GUTYpHI  Ha

IUIOCKOCTHU: TETPadIp, KyO, apauieenure/l, IOCTPOSHHE CEYCHU

7.3

[TepieHAMKYASAPHOCTh TPAMOM M IUIOCKOCTH: NEPNEHIUKYJSAPHBIE MPAMbIE B
MPOCTPAHCTBE, INpPSMbIC NApaUICIbHbIE W MEPHEHAUKYISPHBIE K IUIOCKOCTH,
MpPU3HAK NEPHEHIUKYIIPHOCTH NPSMOM M TUIOCKOCTH, TE€OpeMa O MpSAMOU
MEPIICHAUKYISIPHON IIJIOCKOCTH. YTJIbI B MPOCTPAHCTBE: YrOJl MEXKIY NMPSAMOU U
IJIOCKOCTBIO, JBYIPAHHBIM  YroJi, JIMHEWHBIA yTroJd JBYTPAHHOrO  YyIJia.
[IeprieHAMKYSAp U HAKJIIOHHBIE: PACCTOSHUE OT TOYKH JIO IIJIOCKOCTH, PACCTOSIHUE
OT TIPSAMOM 110 TIIIOCKOCTH, TIPOEKITHS (PUTYPHI HA TIIOCKOCTH. [leprneHuKynsipHOCTh
IJIOCKOCTEM: MPU3HAK NEPNEHIUKYJISPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpExX

MEPIEHIUKYISIPAX

7.4

IloHsATHE MHOrOrpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOIOIPDAHHMKA, BBIIYKIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKAa MHororpaHHuka. [Ipusma: n-yrosbHas
npu3Ma, TPaHU U OCHOBAHMS MPHU3MBI, IpsSMasi M HAKJIOHHAS NPU3MbI, OOKOBas U
MIOJIHAs MIOBEPXHOCTh IIPU3MBL. [Tapannenenunen, IPSAMOYT OJIbHBIN
napajuiejienume] U ero coucrsa. Ilupamupa: n-yrosnpHas nupamMuaa, TpaHd U
OCHOBaHUE MUPaMU/JIbl, OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMU/Ibl, IPaBUIbHASA U

yceuéHHas nupaMujaa. OJIEeMEHTbl MNpu3Mbl M nupaMuisl. [IpaBuibHbIE




7.5

7.6

1.7

MHOT'OTPAaHHUKHU: ITOHATHE MPABWIBHOIO MHOIOIPAHHHUKA, IPABWIbHAS IpU3Ma U
IIpaBWIbHAs IUPaMUJA, IPaBWIbHAs TPEYroJIbHAs NUPAMHUIA W ITPABHJIBHBIN
Terpa’qp, KyO. IIpencraBneHwe O TNpPaBUIIBHBIX MHOTOTPAHHUKAX: OKTAdp,

AO0ACKadAp U UKOCAZAPYTHUC Ceuenuns IMPU3MBbI U ITUPaAMU/JIbI

CI/IMMCTpI/IH B IPOCTPAaHCTBE: CHMMETPUA OTHOCHUTCIBHO TOYKH, HpSIMOI;'I,
IIJIOCKOCTH. ONEeMEHTBI CUMMCTPUU B nupaMujaax, napajjicjicnmicaax,

IIpaBUJIbHBIX MHOI'OI'PAHHUKAX

Bbluuciienue 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHanu, yrisl. [lmomans
OOKOBOW TIOBEPXHOCTH W TIOJMHOH IOBEPXHOCTH NPSMOM MPU3MBI, IUIOMIAIb
OCHOBaHHUH, TeOpeMa 0 OOKOBOM MOBEPXHOCTH NPsAMOM Ipu3Msbl. [ Lomaas 00koBoi
IIOBEPXHOCTH M IIOBEPXHOCTH NPABUIBHOW NUPaMUABI, TEOpeMa O IUIOLIAIAU

yceuénHoii nupamubl. [Tostie 06 06béme. OOBEM MUPaMUIBI, TPU3IMBI

HO,I[O6HI>I€ TCJla B IIPOCTPAHCTBE. CooTHoOIICHUS MCXKAY IUIOIaAAMU

MOBEPXHOCTEH, 00BbEMaMU TOJOOHBIX TEIT

11 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

6

I'eomerpus

6.1

[unuHaapudeckass MOBEPXHOCTh, OOpa3ymOIIMEe HUIWHIPUYECKON MOBEPXHOCTH,
OChb IWIMHAPUYECKOW TMOBEepXHOCTH. LlunmuHap: ocHOBaHHMA U OOKOBas

MOBEPXHOCTh, 00pa3yrolas U 0Ch, IUIOMIA b OOKOBOI U MOJIHOM MOBEPXHOCTH

6.2

6.3

KoHnnueckass mMOBEpXHOCTh, OOpa3ylOIIFE KOHHUYECKOM IMOBEPXHOCTH, OCh U
BepIlMHA KOHMYECKOH MoBepXHOCTH. KoHyc: OCHOBaHME U BeplInHa, 00pa3yrorast
U OCh, IUIOMAAh OOKOBOW H TIOMHOW TIOBEPXHOCTH. YCEUEHHBIH KOHYC:

oOpa3yromiue U BbICOTa, OCHOBaHMSI U OOKOBasi TIOBEPXHOCTh

Cdepa u map: ueHTp, paanyc, IMaMeTp, IUIOIIa (b TOBEpXHOCTH ceprl. Bzanmuoe

pacrnosoxeHue cepbl U MIOCKOCTH, KacaTelbHas MIOCKOCTh K cepe, MmIomaisb

cdepsl

6.4

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

6.5

KoMmOuHammu Ten BpalieHUss U MHOTOTPAaHHUKOB. MHOTOTpaHHWK, OMUCAHHBIN

0KOJIO cepsl, cepa, BIUCAHHAS B MHOTOI'PAaHHHK, WIIH TEJIO BPALLICHHS

6.6

[Tonsitne 06 o6béMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 00BEME
OPsIMOYTOJIBHOTO Tapajuienienunena u ciueactsuss u3 He€. OOBEM WIHMHIpA,

koHyca. O0BEM mapa u miomaab chepol




6.7

[TomoOuble Tema B mpoctpancTBe. COOTHOIICHHS MEXKAY  IUIOMIAISIMU

NOBEpPXHOCTEH, 00BEMaMU TOJJOOHBIX Tel

6.8

Ceuenust nuauHApa (MapauieibHO W MEPHEHAUKYISIPHO OCH), CEYEHUs KOHYyca

(mapaenbHOE OCHOBAHUIO U IPOXO/SIIEE YEPE3 BEPILUHY), CEUECHUS 11apa

6.9

6.10

BekTop Ha miockoctu U B mpocTpaHcTBe. ClOKEHHE M BBIUUTAHUE BEKTOPOB.
YMHOXEHHEe BEeKTOopa Ha 4uciio. Pa3noxeHue BekTopa 1o TpéM HEKOMIUIAHAPHBIM
BekropaMm. [lpaBuno mnapamienenunena. PemeHwe 3agad, CBSI3aHHBIX €

IIPUMEHEHUEM IIPaBUII ACUCTBUI C BEKTOpaMU

[IpsimoyronbHasi cucTeMa KOOpPAMHAT B MpocTpaHcTBe. KoopauHaTel BeKTOpA.
[Ipocreiimme 3amaun B KoOpAMHATax. YTrojl MexAy Bekropamu. CkaasipHoe
MPOU3BE/ICHNE BEKTOPOB. BhIuncieHue yrioB MeXay NpSIMBIMA M TUIOCKOCTSMH.

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




IPOBEPSIEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJbHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepPsIeMOro
TpeOOBaHUS

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

Bnanenue meromamu J0Ka3aTeibCTB, alrOPUTMAMHU PEIICHHS 3ajad;
yMeHue (GpopMynupoBaTh W ONEPUPOBATH MOHATUSMHU: ONpEICICHHE,
aKcMoMa, Teopema, CIIEJICTBUE, CBOMCTBO, MPHU3HAK, JI0KA3aTEIbCTBO,
paBHOCWIbHBIE (bopMyIHPOBKH; IIPUMEHSATH UX; YMEHHE
dbopMynHpoBaTh 00paTHOE U TMPOTHUBOIMOJIOKHOE YTBEPKICHHUE,
IPUBOJUTH HIPUMEPbl U KOHTPIPUMEPHI, HCIIOIB30BaTh METOJ
MaTeMaTHYECKON MHYKIIMU; TPOBOIUTH JI0KA3aTeIbHBIC PACCYKICHUS
npu pClICHUU 3ajJa4, OLCHUBATH JIOTUYCCKYIO MMPpaBHUJIbHOCTDb
paccyXJeHHi; yMEHHE ONepUpOoBaTh MOHATUSIMH: MHOXECTBO,
IMOAMHOKECTBO, OI€pallMy HaJ MHOKCCTBaAMH; YMCHHEC HUCIIOJIb30BaATh
TEOPETUKO-MHOKECTBEHHBIN  ammapar JUisi OINUCAaHUS  pealbHBIX
IIpOoLECCOB " SIBJICHUH U IIpu pCIICHUN 3aJiad, B TOM YUCIIC U3 APYTrUux
y4eOHBIX TPEIMETOB; YMEHUE ONIEPUPOBATH OHATUAMU: Tpad, CBIA3HbBII
rpad, nepeBo, LHKJI, Tpad Ha IUJIOCKOCTH; YMEHHE 3ajJaBaTh U
OMHCHIBATH Tpadbl pa3IMUHBIMU CIIOCOOAMH; UCTIOIB30BaTh rpadbl MpH

pelieHnu 3a1a4

YMeHne onepupoBaTh MOHATHAMM: HATYpPaJIbHOE YUCIIO, LEN0E YHCIIO,
CTEIEHb C LEJIBIM II0Ka3aTelieM, KOPEHb HATypalbHOM CTEIIEHH, CTEIICHb
C palMOHAJIBHBIM  IIOKa3aTeleM, CTENeHb C JIEWCTBUTEIbHBIM
noKaszaTeneM, JorapuM 4ucia, CHHYC, KOCHHYC U TaHI€HC
IIPOU3BOJIBHOIO YHCJIA, OCTATOK 10 MOAYJII0, PALMOHAIBHOE YHCIIO,
APPALMOHAIBHOE  YHUCJIO, MHOXECTBA  HATYPAJIbHBIX,  LENbIX,
palMOHANBHBIX, JCHCTBUTEIBHBIX YHUCEN, YMEHHME MCIOJIb30BaTh
MPU3HAKYU JETMMOCTH, HAUMEHbIINHM OOIIMIA AEIUTENb U HaMEHbIIIee
of1iee KpaTHOE, aArOpuT™ EBKIIMAA mpu pereHny 3a/1a4; 3HaKOMCTBO
C pa3IMYHBIMU TO3UMUUOHHBIMM CHUCTEMaMH CYHUCIICHHS; YMEHHE
BBINOJIHATH BBIYMCICHUE 3HAUYEHUI 1 MpeoOpa3oBaHUs BBIPAKEHUN CO

CTENEeHsSMH U JorapudmMamu, mpeodpazoBaHus APOOHO-PAITMOHATBHBIX




BBIPQ)XEHUH; YMEHHE ONEpUPOBATh MOHITUAMHU: MOCIEI0BATEIBHOCTD,
apuMeTHuecKas ~ IPOTPeccHs,  TIEeOMETpHYECKas  MPOTPEccHs,
O0eckoHeuyHO yObIBaolasi TreoMeTpudecKas MpOrpeccus; yMEHHUe
3a7aBaTh  IOCJEJOBAaTEIbHOCTH, B TOM YHUCIE C IOMOIIBIO
PeKyppeHTHBIX  (OpMyJd;  YMEHHE  OINEpPUPOBAaTh  MOHATHAMHU:
KOMITJIEKCHOE YHCIIO, CONPSDKEHHBIC KOMIUICKCHBIE YHCIIA, MOIYIb W
apryMEHT KOMILIEKCHOTO 4Hcia, popMa 3aliCH KOMIUIEKCHBIX YHCEN
(reomerpudeckasi, TPUTOHOMETpHUYECKass M aiureOpamyeckas); yMeTh
MPOU3BOIUTH apUPMETUIECKHE ACUCTBUS C KOMIUIEKCHBIMU YHCIAMU;
NPUBOIUTH  MPUMEPHl  UCIIOJIIB30BAHUS  KOMIUIEKCHBIX — YHCEI;
ONEpUpPOBaTh IMOHATUSAMU: MaTpuua 2X2 u 3x3, omnpenenuTenb

MaTpulbI, FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBaTh NOHATUAMU: palMOHAJIbHBIE, UPPALlMOHAJIbHBICE,
MoKa3aTeNbHbIe, CTENICHHBIE, JIOTapu(pMUYIECKHE, TPUTOHOMETPUIECKHE
YPAaBHEHUs M HEPABEHCTBA, HUX CHCTEMbI; yYMEHHE OIEPUpPOBATh
MOHATHUSIMH: TOXIECTBO, TOXK/IECTBEHHOE NTPeo0pa3oBaHKe, ypaBHEHUE,
HEPABEHCTBO, CHCTEMa YpPAaBHEHUN M HEPABEHCTB, PAaBHOCHJIBHOCTb
YPaBHEHUW, HEPAaBEHCTB M CHUCTEM; YMEHHUE pEIIaTh YypaBHEHUS,
HEPABEHCTBA M CUCTEMBI C MOMOIIBIO PA3IUYHBIX MPUEMOB; PELIATh
YPAaBHEHUsl, HEPABEHCTBA M CHCTEMBI C NAPAMETPOM; NPHUMEHSITh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JJISl PEIICHHUS] MaTEMATHUECKUX

3a/1a4 U 3aJ1a4 U3 pa3Iu4HbIX 00JacTe HayKu U peanbHON KU3HU

YMeHue onepupoBaTh MOHATHSAMH: (PYHKUHSA, 4YETHOCTh (YHKIUH,
NEPUOIUYHOCTD (DYHKIIMH, OTPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTh
(GyHKIIUH, SKCTpEMYM (YHKIMH, HauOoIblllee U HaUMEHbIIIee 3HAYCHUSI
(GyHKIMM Ha TPOMEXKYTKE, HEmpepblBHAs (DYHKIMS, ACHUMIITOTHI
rpaduka ¢GyHKOUU, TepBas W BTOpas NpPOU3BOJAHAS (PyHKUHMH,
reoMeTpUUECKUil 1 (pU3MUECKHil CMBIC TPOU3BOAHOM, TepBooOpa3Hasd,
onpeAeNEéHHbId HMHTErpall; YMEHHE HaxXOJuUTh acUMMOTOTHI TIpaduka
(GYHKIMU; yMEHHE BBIYUCIATH MPOU3BOJHBIE CYMMBI, POU3BEACHUS,
YaCTHOTO U KOMIO3UIMHN (YHKIIHMI, HAXOIUTh ypaBHEHUE KacaTelbHOU
K TpaduKy GyHKIHUU; YMEHHE HaXOIUTh MIPOU3BOIHBIEC JIEMEHTAPHBIX
(GyHKLIMH; yMEHHE HCIOJb30BATh IMPOU3BOAHYIO AJIS HCCIEI0BaHMS
(GyHKUIMN, HAXOUTh HAMOOJBIINE U HAUMEHBIINE 3HaYeHUS (PYHKIIHI;
CTPOUTh TIpaUKd MHOTOWIEHOB C MCIIOJIB30BAaHUEM ammapara

MAaTCMAaTUUCCKOT O aHAJIN3a,; IPUMCHSATDH MIPOU3BOJAHYIO JIS1 HAXOXKIACHUSA




HaWJIy4llero PpELICHHUs B IPUKIATHBIX, B TOM YHCIE COLHUAIBHO-
HKOHOMHYECKUX U (PU3MYECKUX 3a/1a4ax; HaXOAUTh IIOMAIN U 0OBEMBI
¢Gury ¢ moMomp0 UHTErpaia; NPUBOAUTH IPUMEPHI MATEMAaTHUYECKOTO

MOJIETTUPOBAHUS C MOMOILBIO T hepeHIInaIbHBIX ypaBHEHUN

YMeHue onepupoBaTh NOHATHAMM: Tpapuk (yHKIMM, oOpaTHas
GbyHKIMsA, KOMIo3unus GyHKUUN, TUHEHHas QYHKUIUS, KBaApaTHIHAs
byHKUMsA, — pandoHadbHas — (QYHKOMSA, — CTeeHHas  (YHKIHS,
TPUTOHOMETpHUYECKHEe (DYHKIMH, OOpaTHbIE TPUTOHOMETPUUYECKHE
GyHKUIMHK, TOKa3aTenbHass W Jorapupmuueckas (QyHKIUH;, yMEHUE
CTpOUTH TpadUKN U3YyYCHHBIX (DYHKIHIA, BBIOIHATH IPeoOpa3oBaHUs
rpaduKoB GYHKLUH, UCIIOJIB30BaTh Tpa(UKH JUIsl U3y4EHHUs [TPOLECCOB
Y 3aBHCHMOCTEH, IIPU PEIICHUH 33/1a4 U3 IPYTUX Y4eOHBIX MPEIMETOB
U 337a4 U3 peaJbHOM JKU3HU; BbIpakaThb (opMysiaMH 3aBUCHUMOCTHU
MEXy BEIMYMHAMU; UCTIOJIb30BaTh CBOMCTBA U Tpadpuku GyHKIMIA 115t
peleHys ypaBHEHUH, HEpaBEHCTB U 33/1a4 ¢ apaMeTpaMu; U300paxarhb
Ha KOOPJAMHATHOM INIOCKOCTM MHOXECTBA PEIICHUH ypaBHEHU,

HEPABCHCTB U UX CUCTEM

VYMeHue pemiath TEKCTOBBIE 33/1a4M pPa3HbIX TUIOB (B TOM 4YHCIE Ha
MIPOLIEHTHI, JOJIU U YaCTH, Ha ABM)KEHUE, pabOTy, CTOMMOCTb TOBapOB U
yCIIYT, HaJIOTH, 3aJ1a41 U3 00JIACTH YIPABJICHUS JMUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI I10 YCIIOBUIO 3a/1a4d, MCCIIEI0BATh IIOJy4YCHHOE PEIICHUE U
OLICHMBATh MpPaBAONOJOOHOCTh PE3yJIbTaTOB; YMEHHE MOJEIUPOBAThH
peanbHbIe CUTyallMd HA S3BIKE MATEMATUKHU; COCTABIIATH BBIPAXKCHUS,
YpPaBHEHHUs, HEPABEHCTBA M HX CHCTEMBI [0 YCIOBUIO 3a/1ayH,
HCCIEA0BAaTh ITOCTPOEHHBIE MOJEIM C HCIIOIb30BAHMEM alapara

anredpbl, UHTEPIPETUPOBATH MOJTYUEHHBIN pe3yabTaT

YMeHue omnepupoBaTh IMOHSATUSMHU: CpeqHee apupMeTHYeCKoe,
MeqraHa, HauOoJIblllee ¥ HAaUMEHbIIIee 3HAUYCHUSI, pa3Max, JUCTIEPCHS,
CTaH/IapTHOE OTKIOHEHHE YHCIOBOrO Habopa; yMEHUE H3BJICKaTh,
WHTEPIPETUPOBATh MH(OpPMAIKIO, TIPEACTABICHHYIO B TaOiMIax, Ha
auarpammax, rpagukax, OTpa)xxaronryro CBOMCTBA pealbHBIX MPOLIECCOB
W SIBJICHUH; TPEACTaBIATh WH(POpPMAIMIO C TOMOIIBIO TaONHIl |
IUarpaMM; HCCIIEIOBaTh CTATUCTUYECKHUE JIaHHbIE, B TOM 4YHUCJE C

MpUMEHEHUEM TIpadUyecKuX METOJIOB M JJEKTPOHHBIX CPEICTB;




Fpa(l)I/I‘-IeCKI/I HUCCiICaJ0BaTb COBMCCTHBIC Ha6JIIOI[eHI/ISI C IIOMOIIIBIO

JarpamMm paccerBaHUs U JIMHEHHOU perpeccun

YMeHnue onepupoBaTh MOHSATUSIMHU: CIyYalHBIM OMNBIT M CIydailHOE
COOBITHE, BEPOSITHOCTH CIIYYalHOTO COOBITHS, yYMEHHE BBIUYUCISTH
BEPOSTHOCTh C HCIIOJIb30BAHUEM TIpapUuecKHX METOJIOB; MPUMEHSTh
(OpMyIIBI CIOXKEHUS U YMHOXKCHUS BEPOSTHOCTEH, POpMYTy TOTHOM
BepoATHOCTH, ¢opmyny bepHymin, koMOuHaTOpHBIE (aKThl U
(GOpMyIIbI; OIICHWBATh BEPOATHOCTH PEATBHBIX COOBITHI; YMEHHE
ONEpUPOBATh TMOHATUSIMH: CIydyailHash BeJIMYMHA, pacIpeielicHue
BEpPOSITHOCTEH, MAaTEMaTUUYECKOE OKUJAHUE, JUCTICPCUS] U CTAHIapTHOE
OTKJIOHEHHE CIIy4alHOM BENWYMHBI, (YHKIUH pacrupeiesieHus Hu
IJIOTHOCTA  PAaBHOMEPHOTO, IIOKA3aTEJIbHOTO W HOPMAJIBHOTO
pacmpeseneHnuii; yMeHHE HCHOJb30BaTh CBOWCTBA  HM3YyYEHHBIX
pacrnpeesieHuid il pelieHus 3a1a4; 3HAKOMCTBO C MOHATHUSIMU: 3aKOH
OOJBIIMX YHCEN, METOJbl BBIOOPOUYHBIX UCCIIECOBAHUN;, YMEHHE
MPUBOJAUTH TPUMEPHI TMPOSBICHUS 3aKOHA OOJBIIMX YHCET B
MPUPOAHBIX U OOIIECTBEHHBIX SBJICHHSIX; YMEHHE OINEpPUpPOBAThH
MOHSATUSAMH: COYETAHHE, TEPECTAHOBKA, YHCJIO COYETAHUM, YUCIIO
nepectaHoBok; OnHOM HploTOHA; yMeHHE MPUMEHATH KOMOMHATOPHBIE
(hakThl M pacCy X ACHUS IS PEIICHHS 3a/iay; OIEHUBATh BEPOSITHOCTU
pEabHBIX  COOBITUH; COCTaBJSITh BEPOATHOCTHYIO  MOJENb U

MHTEPIPETUPOBATH ITOTYYEHHBIN pe3yabTaT

YMeHHne onepupoBaTh IOHATHUSAMH: TOYKA, MpsAMas, IIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, Jy4, BEIWYMHA YyIia, IUIOCKUM yrodi,
JNBYTPAaHHBIA Yroj, TPEXTPaHHBIA YIoJl, CKPEIIMBAKOUIUECS IpPSMBIE,
MapaJuIEIbHOCTD U MEPIEHIUKYIISIPHOCTD MPSAMBIX U INIOCKOCTEH, YIOJl
MEXIy MPSAMBIMHU, YroJI MEXAY HMPSAMON M IUIOCKOCTBIO, YTOJI MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE MEXKIY
MPSIMBIMH, PACCTOSTHUE MEX]Y IUIOCKOCTSMHU; YMEHHUE HCIOJb30BaTh
IpU pELIeHUH 3a7ad H3y4YeHHble (DaKThl U TEOPEMBI IIAHUMETPHUH;
YMEHHE OLEHUBATh pa3Mepbl 0OBEKTOB OKPYXKAIOLIETO MHUPA; CTPOUTH
MaTeMaTHYECKUE MOJECIU C MOMOLIBI0 I€OMETPUYECKUX IOHATHUH U

BCJIMYMH, pCIIaTh CBA3aHHBIC C HUMU ITPAKTHUYCCKUEC 3a1a4n
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YMeHue onepupoBaTh MOHATHIMU: IUIOMIAb (GUrypbl, 00bEM GUTYpHI,
MHOT'OTPaHHHK, IPaBUIIbHBIH MHOTOTPAaHHUK, CEUCHHE MHOTOTPaHHUKa,

KyO, mapamienenunesn, npusMa, nupamuaa, (Gpurypa m HOBEPXHOCTh




11

BpallICHUs, IUIUHP, KOHYC, IIap, cdepa, miomaab cepsl, MmIomaab
MOBEPXHOCTU MHUPAMHUIbI, MPU3MbI, KOHYCa, IUIUHIPa, 00bEM KyOa,
MPSIMOYTOJIBHOT'O TTapaJuIeJIenuIiea, MUPAMUIBL, IPU3MBbI, UIWHAPA,
KOHYCa, I1apa, pa3BépTKa MOBEPXHOCTH, CEYCHUS KOHYCa M IMIIUHIIPA,
napajuielibHble OCH WJIM OCHOBAaHWIO, CCUCHHE IIApa, IUIOCKOCTb,
Kacaromascss cepsl, MWIHHAPA, KOHYCa; YMEHHE CTPOUTHh CEUYCHHE
MHOTOTpaHHHKA, 1300paXaTh MHOTOTPAHHUKH, (PUTYPBI U TIOBEPXHOCTH
BpAIICHUS, WX CCUCHHS, B TOM YHCIE C IOMOIIBIO 3IICKTPOHHBIX
CPEACTB; YMEHHE MPHUMEHSATh CBOWCTBA TI'E€OMETPUYECKHX (QUryp,
CaMOCTOSATEIILHO (OPMYJIHPOBATh ONMPEACICHUS HM3Y4aeMbIX (QHTYD,
BbIIBUT'aTh TUIIOTC3BI O CBOHCTBax H IMpU3HaKax TICOMCTPUYCCKUX
¢buryp, 0OOCHOBBIBATH WJIM OIPOBEPraTh HX; YMCHHE MPOBOIUTH
KIaccupukanuo (UTYp 1O PA3IMYHBIM TPU3HAKAM, BBITIOJIHATH

HeO6XOI[I/IMBIe JAOINIOJIHUTCIIBHBIC ITIOCTPOCHHA

YMeHue onepupoBaTh IMOHATUSAMH: JIBUKEHHE B IPOCTPAHCTBE,
TapajuIeNbHBINA EPEHOC, CHMMETPHS Ha TUIOCKOCTH U B IIPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHue NOJ00Ms, MOJOOHBIE (GUTYpHl; YMEHHE
pacrio3HaBaTh paBHBIE U TIOJOOHBIE (PUTYPHI, B TOM YHCJE B MIPHUPO/IE,
HCKYCCTBE, apXUTEKTYpe; MCIOJIb30BaTh T€OMETPUUYECKHE OTHOLICHHUS
NpHU pEIIeHUH 3a/1a4;, HaXOTUTh I€OMETPUYECKHE BEIHYUHBI (JITHHA,
yroj, miom@anb, o0bEM) MpHU pelleHHH 3a1ad U3 APYrHX Y4eOHBIX
MIPEIMETOB U U3 PEATbHOM KU3HU; YMEHUE BEIYUCIISATH TEOMETPUIECKIE
BEIMYMHBI (JUIMHA, YTOJ, IUIOIab, 00BEM, IJIOLIAb MOBEPXHOCTH),
UCTIOJNB3ysl M3y4YeHHBIE (HOPMYIBI W METONBI, B TOM YHCJE: IUIOIIAIb
MIOBEPXHOCTH MUPAMU/IbI, TPU3MBI, KOHYCA, IWIMHAPA, TIOMAb ChEpHI;
00BEM Ky0a, IPSIMOYTOIBFHOTO TMapaljIeNienuIesa, MUPaMHUJIbI, TIPU3MBI,
HWIMHIPA, KOHYyca, IIapa; yMEHHE HaXOJUTh OTHOLICHHE OO0BEMOB

MOo1I00HBIX QUryp
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YMeHue omnepupoBaTh  MOHATUSMHU:  MPSIMOYTOJIbHAsg  CHUCTEMa
KOOpJWHAT, BEKTOP, KOOPJAUHATHI TOUKH, KOOPAUHATHI BEKTOPA, CyMMa
BEKTOPOB, MMPOU3BEACHNE BEKTOPAa HA YHUCIIO, Pa3IoKEHUE BEKTOpaA IO
0a3ucy, CKaJlsipHOE MPOM3BEICHUE, BEKTOPHOE IMPOU3BEICHHE, Yroil
MEXAYy  BEKTOpaMH; yMEHHE  HCIOJIb30BaThb  BEKTOPHBIM U
KOOpJAMHATHBIA METOA Ui PELIEHUs F€OMETPUYECKHUX 3ajad M 3a1ad

JIpYTUX y4eOHBIX MPEeIMETOB
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YMeHue BbIOMpaTh NOAXOAINIMM METOJ JJIs peUIeHMs 3a/layi;
[IOHMMAaHHE 3HAYUMOCTH MAaTEMaTUKA B H3YYEHUU MPUPOJHBIX U
OOIIIECTBEHHBIX MPOLECCOB M SBJICHUI; yYMEHHE paclo3HaBaTh
IIPOSABJICHUE 3aKOHOB MATEMAaTMKH B HCKYCCTBE, YMEHHME IPUBOJUTH
IIpUMEPBl  MAaTEMaTUYECKUX OTKPBITUM POCCHUMCKOM M MHPOBOM

MaTeMaTH4YeCKOM HAayKH




INEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA EI'D
ITO MATEMATHUKE

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

Kon
1 Uucna v BBIYUCICHUS
1.1 Harypanbublie u nenbie ynucna. [Ipu3Haku 1eIMMOCTH LEIbIX YUCEeT
1o Pannonanehpie 4yncna. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOHM, IPOLIEHTHI,
' OecKOHEUYHbIE IEPUOANYECKUE APOOH
13 ApudmeTnueckuii KOpeHb HaTypallbHOH cTenenu. [leiicTBus ¢ apudmeTnueckumu
' KOPHSIMU HaTypaJIbHOW CTENEHU
14 Crenenp c¢ uensiM mnokaszateneM. CTeneHb € palUMOHAIBHBIM IIOKAa3aTeJIEM.
' CBoiicTBa cTeNIeHU
15 CuHyC, KOCMHYC M TaHI€HC YHUCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT€HC YHCIOBOI0 apryMeHTa
1.6 Jlorapudm yucna. [lecsTuunble U HaTYpaJbHbBIE JOTapUPMBbI
JlelicTBuTenpHble 4uCiIa. ApUPMETHYECKHE OINepalud C JeHCTBUTEIbHBIMU
1.7 gyrcnamu. [IpubnrmxkEéHHbIe BBIYUCICHNUS, TPaBUIIa OKPYTIICHUS, TPUKUIKA U OI[EHKA
pe3yibTaTa BEIYACICHAN
1.8 [Ipeobpa3oBaHue BbIpaKeHUI
1.9 KommnekcHbie uncna
2 VYpaBHEHUs 1 HEpABEHCTBA
2.1 [enbie u TpOOHO-paIMOHATBHBIC YPABHEHHS
2.2 HppaumnonanbHble ypaBHEHUS
2.3 TpuronomeTpuueckue ypaBHEHHUs
2.4 [TokazarenbHble U IorapupMUUECKIE YPaBHEHUS
2.5 Ienpie u 1poOHO-paIIMOHATIEHBIE HEPABEHCTBA
2.6 HppannoHaibHble HEPAaBEHCTBA
2.7 [TokazaTenbHBIC U JOrapu(MHUUECKIE HEPABCHCTBA
2.8 TpuroHomeTpuyeckre HEpaBEHCTBA
2.9 CucreMspl 1 COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB
2.10 YpaBHEHHUs1, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Matpuia cucTeMbl JIMHENHBIX ypaBHEHUH. OnpeaennTellb MaTPULIbI




3 OyHKIMH U TpaPuKH
31 @Oynkius, crnocods! 3axanus ¢yHkuuu. I'padux GyHkuuu. Bzaumao oOpaTHbIE
' ¢dbynkuun. YerHbie 1 HeuéTHBIC QyHKIMU. [leprnoanyeckue GyHKIIMN
OOnacte ompenesneHuss U MHOXKECTBO 3HaueHMH ¢yHkumu. Hymu dyHxoum.
39 [IpomMexxyTKu  3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKITHH.
' Maxkcumymbl 1 MUHMMYMbl (QyHKuuu. HanGosbliee M HauMeHbllee 3HAYCHHE
(GyHKIMU Ha TPOMEXKYTKE
33 Crenennas ¢yHKUIMs C HaTypalbHBIM M LENbIM MokazateneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U rpaduK KOpPHs n-0i CTENICHH
34 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKIIUA, KX CBOHCTBA U TpaduKH
3.6 Toukn paspeiBa. AcumnToTsl TpadukoB Qyakmumit. CoiictBa  (QyHKIMIA,
' HENpepbIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUS TIOCIIEOBATEILHOCTEH
3.8 Apudmernueckas u reomeTpuyueckas nporpeccuu. @opmyiia CI0KHBIX IPOLIEHTOB
4 Havana maTremaTnyeckoro aHanmsa
4.1 [IpousBonnas ¢pyHkiuu. [IponsBoiHbIE 371€MEHTAPHBIX (PYHKIIMH
[IpumeneHne NpoM3BOJHON K HCCIENOBAHUIO (PYHKIMHA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxieHne HanOobIero 1 HauMEHbIIEro 3HaYeHNs (PyHKIUHN Ha
OTpe3Ke
4.3 [IepBoobOpaznas. MuTerpan
5 MHoecTBa 1 JIOTUKA
5.1 MHo)kecTBO, Onepaly HaJ MHOXKecTBaMu. [narpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 ®urypsl Ha MIIOCKOCTH
7.2 [IpsimMbie ¥ TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHoOrorpaHHuK"
7.4 Tena u MOBEpXHOCTH BpPAILICHUS




7.5

KoopaunaTsl 1 BEKTOpBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

e Maremaruka: anredpa U Hayajaa MaTeMaTHUeCKOro aHallu3a, FTeOMETPHSL.
I'eomeTrpust. 10—11 kimaccsr : yueb. aisa o61eo0pa3oBaT. OpraHu3aium :
0a30BbIi 1 yriryou1. ypoBau / . — M. : [IpocBemenue, 2023

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

e Maremaruka: anredpa U Hayajaa MaTeMaTHYECKOTO aHaJIu3a, TeOMETPHS.
I'eomeTpust : 10—11-e knaccel : 0a30BbIi U YT1yOJEHHBIA YPOBHU :
MeTouyeckue pekoMenaamnuu k yaueonuky JI. C. Atanacsna, B. ©.
byry3oBa, C. b. Kagomuesa u np. — Mocksa : [Ipocsemenue, 2023.

e ['eoMerpusi. YHUBEpCAIbHBIA MHOTOYPOBHEBBIN COOpHUK 3a7a4d. 10—11
KJIacChI : y4eb. mocobue s obieoopa3oBar. opranu3anmii / 1. B.
Amenko, C. A. IllecrakoB. — M. : IIpoceemenue, 2021

e T'eomerpus. [loypounsie pazpaborku. 10—11 kmaccer : C. M. CaaksH,
B. ®@. byry3oB. — M. : [IpocBemienue, 2023.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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