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HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yuye6HOro kypca «l'eomerpusi» 0a30BOro ypoBHs AJis
oOyuvaromuxcs 10 —11 ximaccoB pa3paborana Ha ocHoBe DenepanbHOro
rOCyIapCTBEHHOIO  00pa30BaTENbHOIO  CTaHAApTa  CPEIHEro  OOIIero
o0Opa3oBaHus, ¢ YYETOM COBPEMEHHBIX MUPOBBIX TPEOOBaHUH, MPEAbIBIIEMbIX
K MaTeMaTU4YeCKOMY OOpa30BaHUIO, M TPAIUIMN POCCUUCKOTO 00pa3oBaHUS.
Peanuzanus POrpaMMBbl o0ecreynBaer OBJIaJICHUE KJIIOUEBBIMU
KOMIIETEHI[USIMH, COCTABIISIOIIMMU OCHOBY JJII CAMOPA3BUTHUSL U HETPEPBHIBHOTO
oOpa3oBaHus, LEJIOCTHOCTb 0OIIEKYIBTYpPHOTO, JMYHOCTHOTO u
MO3HABATEIBHOTO PA3BUTHUS JUYHOCTH O0YHAIOIINXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca T€OMETPHUH Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHus O0YCIIOBJIEHA MPAKTHYECKOW 3HAYMMOCTBIO METAlPEIMETHBIX U
IPEIMETHBIX PE3yJIbTATOB O0yYEHHSI FCOMETPHH B HANPABICHUH JTHYHOCTHOTO
pa3BuTHsl 00yJaromuxcs, (GopMUpPOBaHUs (YHKIIMOHATBHONH MaTeMaTHYECKON
TPaMOTHOCTH, W3YYCeHHS JPYTUX Y4YeOHBIX AWCHMIUINH. Pa3ButHe Yy
00yJaronInXcsl MPABUIBHBIX MPEJICTABICHUA O CYIIHOCTH W IMPOUCXOKICHHUH
TEeOMETPUYCCKUX aOCTpakIui, COOTHONIEHWH pPEaTbHOTO U HJICAIBHOTO,
XapakTepe OTpPaKCHHsI MaTeMaTHYeCKOH HayKOW SBIEHWH ¥ MPOIECCOB
pealbHOTO MHpa, MECTE TE€OMETPUU B CUCTEME HAyK M POJIM MAaTEeMAaTHYECKOTO
MOJICTMPOBAaHUS B HAyYHOM TIO3HAHWM H B TPAKTHKE CIOCOOCTBYET
(GOPMUPOBAHUIO HAYYHOTO MHPOBO33PCHHS YYAIIUXCS, a TaKXKe KadecTB
MBIIIUICHHYST, HEOOXOMMBIX JUTSI aJIaliTAllid B COBPEMEHHOM OOIIIECTBE.

['eomeTpus ABISETCS OMHUM U3 0A30BBIX IIPEIMETOB HA YPOBHE CPEIHETO
obmiero o0Opa3oBaHMs, TaK Kak O0OECIeYrMBaeT BO3MOXXHOCTh M3yUYEHHUS Kak
JTUCIHILINH €CTECTBEHHO-HAYYHOM HANPABICHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MBIIUICHHE, POPMUPYEMOE MPU H3YYCHHH OO0 YYaIONTUMUCS
MOHATUHHBIX OCHOB T'C€OMETPHH U IIOCTPOCHHH IIETIOYKHA JIOTHYSCKUX
YTBEPKACHHUIA B XOJI¢ PEIICHUS T'eOMETPUYCCKUX 3a/]ad, YMCHHE BBIIIBUTATh U
OIPOBEPraTh TUMOTE3bl HEMOCPEACTBEHHO HCIOJB3YIOTCS MPHU PEHICHUH 3ajad
€CTECTBEHHO-HAYYHOT'O ITUKJIa, B YACTHOCTH M3 Kypca (U3UKH.

YMeHHe OpUEHTHPOBATHCS B MPOCTPAHCTBE WUTPACT CYIIECTBEHHYIO POJIb
BO BCEX 00JIACTSIX JIEATEIBHOCTH YesioBeka. OpUeHTAIHS YeJI0OBeKa BO BPEMEHH
U MPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €Tr0 COLMAIBHOrO ObITHS, (popMma
OTPaKEHUSI OKPYXKAIOIIET0 MHPA, YCIOBHE YCICIIHOTO MO3HAHKS W aKTHBHOTO



npeoOpazoBanusi aedcTBUTENbHOCTH. OTnepupoBaHrWE MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEAMHSIET pa3Hble BHUJBI YYEOHOW W TPYIAOBOM NEATEIBHOCTH,
SBIISICTCS. OOHUM W3 MPO(ECCHOHATIBHO BaXKHBIX Ka4yeCTB, MOITOMY aKTyajbHa
3ajadya GOPMUPOBAHUS Y OOYUYAIOIIMXCSI MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBHIHOCTH OOpa3HOTO MBIIIICHUSI — CYIIECTBEHHOTO0 KOMIIOHEHTa B
MOJITOTOBKE K MPAKTHYECKOH JEATEILHOCTH TI0 MHOTUM HaTPaBICHHSIM.
Ilenp ocBoeHMs mporpaMMbl ydeOHOTO Kypca «I'eomerpus» Ha 06a30BOM
ypoBHEe 00ydeHHS — 00meoOpa3oBaTeIbHOE U OOMICKYIbTYpHOE pPa3BUTHE
oOyJaromuxcs 4epe3 oOOecrnedyeHne BO3MOXKHOCTH  NPHOOpETEHHS U
UCTIOJh30BaHMUSI CUCTEMATHUECKUX TEOMETPUYECKUX 3HAHWUU W JIEHCTBUH,
cnenuPUUHBIX  TEOMETPUH, BO3MOXHOCTH  YCIEIIHOTO  MPOJOIKECHUS
o0pa3oBaHHMs MO CIEIMUAIBHOCTSM, HE CBSA3aHHBIM C  [PHUKIATHBIM
MCTIOIH30BAaHHEM F€OMETPHH.
[IporpaMmma 1O TeomeTpuu Ha 0a30BOM YpOBHE TNpeJHA3HAYCHA IS
OOy4arolmmxcss CpPeAHEW IIKOJBI, HE WCIBITHIBABIINX  3HAYATEIHHBIX
3aTpyJHEHW Ha ypOBHE OCHOBHOTO 00ImIero oOpa3oBaHus. Takum o0pasom,
oOyuaromiuecs: Ha 6a30BOM YPOBHE JIOJKHBI OCBOHMTH OOIIME MaTeMaTHYECKHE
YMEHHUS, CBSI3aHHBIE CO CIEIM(PUKON T€OMETPUHN U HEOOXOAUMbIE IS KU3HU B
COBpeMEHHOM obO1iecTBe. Kpome 3TOro, oHM HMMEIOT BO3MOKHOCTb HM3YyUUTb
reoMeTpuio 0ojee riay0oKo, eciid B JajibHEHIIIEM BO3HUKHET HEOOXOIUMOCTh B
reOMETPUYECKUX 3HAHUAX B TPO(ECCHOHATBLHON 1eITeTbHOCTH.
JlocTkeHue 1eNu OCBOEHUS TMPOTrpaMMbl OOECIEUYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3anay. [IpuopuTeTHBIMM 3aJjayaMH OCBOEHHS Kypca
«I"'eomerpuny» Ha 6a30BoM ypoBHe B 10—11 kiaccax sBISIOTCS:
e (opmupoBaHue TpeACTaBICHHS O TEOMETPHUH KaK 4YacTH MHUPOBOM
KyJbTYPBI U OCO3HAHUE €€ B3aMMOCBSI3U C OKPY>KAIOIIUM MHUPOM;

e (opmupoBaHHe TpPEACTABICHUS O MHOTOTPAHHUKAX U TellaX BpPAICHUS
KaKk O BaXHEUIIUX MATEMaTHYECKUX MOJENSIX, TO3BOJISIOMIUX
OTHCHIBATH U M3y4YaTh Pa3HbIC SBICHHS OKPYKAIOUIETO MUPA;

e (dopMHpOBaHHWE YMEHHs paclO3HaBaTh Ha YEpPTEkaxX, MOJEISIX U B

peaTbHOM MHUPE MHOTOTPAaHHUKH U TeJla BpaIlCHUS;

e OBIAJCHHE METOAAMH peUIeHHs 3aJad Ha MOCTPOEHUS Ha

N300pakeHUAX MPOCTPAHCTBEHHBIX PUTYD;
e (GOpMHpOBaHHWE YMEHHUS OINEPUPOBATH OCHOBHBIMH MOHATHSAMH O
MHOTOTPaHHUKAX W TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAJCHHE aITOPUTMAMH pEIICHUS OCHOBHBIX THUIOB  3ajady;

dopmMupoBaHuE yMEHHS MPOBOAUTH HECIOXKHBIE OKA3aTEIbHbIC



paccyKJIeHusl B XOJI€ pEUIeHUs] CTEPEOMETPUYECKUX 3a7ad U 3a7ad C
MPAKTUYECKUM COJICPKAHUEM;

e pa3BUTHUE  HWHTEJUICKTyaJdbHBIX W  TBOPYECKUX  CIIOCOOHOCTEH
oOy4aromuxcs, IMO3HABATEIbHOM AaKTUBHOCTH, HCCIEI0BATEIbCKUX
YMEHUU, KPUTUYHOCTHU MBIIIJICHUS;

e (QopmupoBanue  (YHKIMOHATBHOW  TI'PAaMOTHOCTH,  peJ€BaHTHOM
FEOMETPUM: YyMEHUE PaCIOo3HaBaTh IMPOSBICHUS TE€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B pealbHBIX KU3HEHHBIX
CUTYyaIUsX U MPU U3YUYEHUU APYTUX YUEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM W 3aKOHOMEPHOCTEH, (PopMynupoBaTh MX Ha SI3BIKE
FEOMETPUM M CO3/]aBaTh T'€OMETPUUECKHUE MOJEIU, MPUMEHSThH
OCBOCHHBIM TE€OMETPUUYECKUN ammapar JyuIsl PEIICeHUs MPaKTUKO-
OPUCHTHPOBAHHBIX  3ajla4, HWHTEPIPETUPOBATH W  OLICHUBATh
MOJIYYEHHBIE PE3YJIbTATHI.

OTAMYUTENTEHON 0COOCHHOCTRIO MPOTPAMMBI SIBJISIETCS BKIIIOUEHUE B KYPC
CTEpEOMETpUM B Hayaje €ro M3y4YeHHs 3ajJad, peliaeMbIX Ha YPOBHE
WHTYUTUBHOTO TO3HAHUS, U ONpeAeIE¢HHBIM 00pa3oM opraHuW30BaHHas padoTta
HaJ HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JOTHYECKOTO M MPOCTPAHCTBEHHOTO
MBIIIJIEHUS, CTUMYIIUPYET MPOTEKAHHE MHTYUTHUBHBIX MPOIECCOB, MOTUBUPYET
K JaJbHeHIeMy U3y4eHHIO TPeIMETa.

[Ipennoutenune oTaaéTcss HATAIHO-KOHCTPYKTUBHOMY METOAY OOy4eHws,
TO €CTh TEOPETHYECKHME 3HAHHS HUMEIOT B CBOEH OCHOBE UYYBCTBEHHOCTH
NPEIMETHO-TIPAKTUYECKON  JeATENbHOCTH. Pa3BUTHE  MPOCTPaHCTBEHHBIX
NPECTaBICHUH Y ydaluxcsi B Kypce CTEPEOMETPUH MPOBOJIUTCS 3a CUET
pelIeHusl 3aJad Ha CO3JaHUE NPOCTPAHCTBEHHBIX O0Opa3oB H 3a7ady Ha
OTepUpPOBaHUE MPOCTPAHCTBEHHBIMHU oOpa3zamu. Co3nanue oOpasza MpOBOIUTCS
C OTIOPOi Ha HATJISTHOCTb, a ONIEPUPOBAHUE 00PA30M — B YCIOBHUSIX OTBICUCHUS
OT HArJISITHOCTH, MBICJIEHHOTO U3MEHEHHUSI €r0 UCXOJIHOTO COJIEPKAHUS.

OcHoBHbBIE coaepkaTenbHble JHHUM Kypca «l'eomerpum» B 10-11
Kiaccax: «MHororpanHukmn», «lIpsMple U IIIOCKOCTU B MPOCTPAHCTBEY, «Tema
BpauieHus», «BekTopsl M KOOpAuHATBHI B MpocTpaHCTBe». DdopMupoBaHue
JIOTUYECKUX YMEHHUM pactpeAessieTcsi He TOJIbKO M0 COAEPKATEIIbHBIM JTUHUSAM,
HO ¥ 10 rojiaM 00y4YeHHUs Ha YPOBHE CPEHEro o01ero oopa3oBaHusl.

Conepxanue 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJibTaTam
OCBOEHUsI paboyell mporpamMMmsbl, paclpeieiaEHHbBIM MO0 TroJaM O00y4YeHus,
CTPYKTYPHPOBAHO TaKUM 00pa3oM, dYTOOBI OBJIAJCHHE TE€OMETPUUYCCKUMU
MOHSATHUSMHU U HABBIKAMU OCYUIECTBIISIIOCH MOCIIEI0BATENIbHO U MOCTYHATENBHO,
C coOJoeHueM TMpPUHIUIIA [PEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS



BKJIIOYAJIUCh B OOLIYI0  CHUCTEMY TIE€OMETPUYECKHX  MpPEACcTaBICHUI

oOyyJaromuxcs, pacmupsisi U yrayounss e€, oOpa3ysi MPOUYHbIE MHOKECTBEHHbBIC
CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydyenue reomerpun orBoautes 2 yaca B Henenro B 10 kimacce u 1 gac
B Henento B 11 kiacce, Bcero 3a jBa rojga ooyuenus - 102 ydueOHBIX daca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B POCTPAHCTBE

OcCHOBHBIE TIOHATHS CTEpeOMETpuM. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMAaTHYECKOM MOCTPOCHUHM CTEPEOMETPUU:
AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anMHOE pacmnosiokeHHe NPsMBIX B NPOCTPAHCTBE: IEPECEKAIOIIUECS,
napajuieJibHble W CKpeluBarouecs mnpsmble. [lapamienbHOCTh NOpPSIMBIX U
IJIOCKOCTEN B NPOCTPAHCTBE: MAPAJIEIbHBIE MpPSAMbIE B IPOCTPAHCTBE;
NapajuieIbHOCTh TPEX MPSIMBIX; MTAPaUIEIbHOCTh MPSAMON U IJIOCKOCTH. YTIIBI C
COHANPaBJIECHHBIMU CTOPOHAMH; YIOJ MEXKIy MNPSIMBIMH B IPOCTPAHCTBE.
[TapamienbHOCTh  IUIOCKOCTEM:  NapajulelibHble  IJIOCKOCTH;  CBOMCTBA
napajuleNibHbIX TUIockocTel. [lpocteifine mnpocTpaHCTBEHHBIE (GUTYphl Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapayjiesenurne; MoCTpOeHUEe CeYSHHIA.

[lepneHAUKYISAPHOCTD OPSIMOM U IJIOCKOCTH: MEPIECHAUKYISPHBIE TPSIMbIE
B IIPOCTPAHCTBE, IPSMBIE MapajulesIbHbIE U IEPIEHAUKYISIPHBIE K IUIOCKOCTH,
IPU3HAK MEPHEHAUKYJSIPHOCTA NPSIMOW M IUIOCKOCTH, T€OpeMa O IPSAMOWU
NEPIECHAUKYISPHON IIOCKOCTU. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXKIY IPSAMOU U
IUIOCKOCTBIO; JBYIPAHHBIM  yIOJ, JMHEWHBIM Yroja JABYTPAHHOIO YyIJia.
[leprieHAUKYJISIp W HAKJIOHHBIE: PACCTOSHUE OT TOYKU JO IUIOCKOCTH,
pacCTOsIHHE OT MPSMON 10 IUIOCKOCTH, MPOEKIUS (GUTYPHl Ha IUIOCKOCTb.
[leprieHAUKYISIPHOCTD  IUIOCKOCTEW: MPU3HAK NEPIECHAMKYISIPHOCTH JIBYX
mIockocTenl. Teopema 0 TpE€X NepreHAUKYIIApax.

MHoOrorpaHHuKu

[loHATHE MHOTOrpaHHMKAa, OCHOBHBIE DJJIEMEHTbl MHOI'OTPAaHHHKA,
BBIITYKJIBIE WM HEBBIIYKIbIC MHOIOTPAHHUKHW; pPa3BEPTKA MHOIOTPAaHHUKA.
[Ipu3sma: n-yronpHas mNpu3Ma; IpaHX U OCHOBAHUS MPU3MBI; IIpsAMas H
HAaKJIOHHasT  IpU3Mbl; OOKOBas W  IOJHAs  IOBEPXHOCTb  IPHU3MBI.
[Tapamnenenunen, mNpPSAMOYTOJIBHBIM —TMapajUlelieMNE] W €ro CBOMCTBA.
[Mupamuga: N-yronpHas mUpaMuaa, TPAaHA U OCHOBaHWE MHUPAMHUJIbI; OOKOBAs U
MOJHAss TOBEPXHOCTh IHPAaMHUIbI; MPaBUJIbHAS W YCEUYEHHAs MHUpPaMUIA.
OneMeHTbl Tpu3Mbl W nupamuibl. [IpaBuiibHbIE MHOTOTPAHHUKHU: TOHSITHE
MPaBUJIBHOIO MHOTOTPAaHHUKA; MpPaBUWJIbHASA MPU3MA U MPABWIbHAS NMUPAMUJIA;
MpaBUJIbHAST TPEYroJibHasE MOUpaMuja MW MOPaBWIBHBIM  TeTpadap; KyoO.
IIpencraBieHne O NPaBUIIBHBIX MHOTOTPAHHUKAX: OKTadIp, MOAEKAdIAp U
nkocasap. CedyeHus MPU3Mbl U IMPAMUIBI.



CummMmeTpusi B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IUDIOCKOCTU. OJIEMEHTBl CHUMMETPUM B NHUPAMUAAX, NapaJIICICIUIEIax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.

Bbruncienne 37€MEHTOB MHOTOTPaHHMKOB: pPEOpa, AMAroHai M, YIJIbI.
[Inomaas OOKOBOW MOBEPXHOCTU U IMOJHOW IMOBEPXHOCTU MHPSAMOM MPU3MBIL,
IUIOLAJb OCHOBAaHMM, TeopeMa O OOKOBOM IMOBEPXHOCTU MPSAMOM MPHU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTHM W TOBEPXHOCTU MNPABUIBHOM MHPAMUIBI,
Teopema O IUomaAu yceuéHHoW mnupamuibl. [lonarue o6 o6béme. OOBEM
nUpaMu/bl, IPU3MBI.

[lono6ubie Tena B mpocTpancTBe. COOTHOLIEHUS MEXKAY IUIOIMIAIIMHU
OBEPXHOCTEH, 00bEMaMu OJIOOHBIX TETI.

11 KJIACC

TeJia BpalueHus

Hunuaapuyeckass  MOBEPXHOCTh,  OOpasywIue  IUIMHAPUICCKON
MOBEPXHOCTH, OCh HWJIMHAPUYECKON MNOBEepXHOCTU. L[MnuHAp: OCHOBaHUS U
OOKOBasi TOBEPXHOCTb, OOpa3ymwoIas W OCh; IUIONIAAb OOKOBOW M TIOJHOU
MOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3yoIIre KOHUUYECKOW TOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOM moBepXxHOCTU. KOHyC: OCHOBaHHME U BEpIIMHA,
oOpasyroriass U OCh; IUIONIaAh OOKOBOW W TIOJHOM MOBEPXHOCTU. Y CEUEHHBIN
KOHYC: 00pa3yrolye 1 BBICOTa; OCHOBaHHS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETP; IUIOIIAAb MOBEPXHOCTH CQEpHI.
B3anmHOe pacnonoxxkenue cdepbl W IIOCKOCTH; KacaTeiabHas IUIOCKOCTh K
cthepe; momanb chepsl.

N3o0paxxenue Ten BpalleHUs Ha IUIOCKOCTH. Pa3BépTka muimmHApa u
KOHYyca.

KomOuHammu Tenm BpameHWs W MHOTOTPAHHHMKOB. MHOTOTpaHHUK,
omMCaHHBIH OKoJI0 cdepbl; cdepa, BIucaHHAS B MHOTOTPAHHUK, WU TEJO
BpaIllCHUS.

[TonssitTne 06 o0BvéMe. OcHOBHBIE CBOWMCTBA 00BEMOB Teil. Teopema 00
00bEéME TIPSIMOYTOJIBHOTO Tapajuielienueaa W ciaeacTBus u3 He€. OO0béM
IUIMHIpa, Konyca. O0bEM mapa u 1iomass chepel.

[TogoOnple Tema B mpocTtpaHcTBe. COOTHOIICHUS MEXKIY ILIOMIAIIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.



Ceuenust nmivHIpa (MapauielibHO U TMEPIEHANKYISIPHO OCH), CEUCHUS
KOHyca (mapajjieIbHOE OCHOBAHMIO M MPOXOJAIIEE Yepe3 BEpUIMHY), CEUCHHUS
niapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektop Ha mnockocth M B mpocTtpaHcTBe. CIlIOKEHHWE W BBIYUTAHUE
BEKTOPOB. YMHOXXEHHME BEKTOpa Ha 4ucio. PasimoxeHue BekTopa MO TpEM
HEKOMIUIaHapHbIM BekTopaM. IIpaBwiio mnapamienenunena. Pemenue 3anauy,
CBA3aHHBIX C NPUMEHEHHUEM NPABWI JEUCTBUM ¢ BekTopamu. lIpsmoyronbHas
cucTeMa KoopauHaT B mpocTtpaHcTBe. Koopaunatel Bektopa. [Ipocteiimume
3a1a4d B KOOpJMHATAX. YTOJ MEXAYy BekTopamH. CKalIpHOE NPOU3BEICHUE
BEKTOPOB. BbluucieHue yriaoB MeXAy MNOpSAMBIMH M IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METO/ ITPU PEIIEHUU T€OMETPUUECKUX 3a]1a4.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHMS MPOTpaMMbl Y4eOHOTO TMpeameTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:knanckoe Bocnnutanme:

c(hOPMUPOBAHHOCTBIO TPAXKIAHCKONW TMMO3UIMU  OOydYaromierocss Kak
AKTUBHOTO ¥ OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIEeCTBa, MPE/ICTaBICHUEM
0 MaTeMaTH4YEeCKUX OCHOBaX (YHKIMOHUPOBAHUS PA3UYHBIX CTPYKTYP,
SIBJICHUH, TPOIEAYp TPaKIaHCKOTO oOI1IecTBa (BBIOOPHI, OMNPOCHI W TMp.),
YMEHUEM B3aUMOJICHCTBOBATh C COIMAILHBIMA MHCTUTYTAMHU B COOTBETCTBUHM C
uX (QYHKIIUSAMU U Ha3HAYCHHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

chOPMUPOBAHHOCTHIO  POCCHUMCKONM  TPaXKIAHCKOW  UIECHTUYHOCTH,
YBaYXEHUS K MPOILIOMY U HACTOSIIIEMY POCCUMCKON MaTEMAaTUKH, [ICHHOCTHBIM
OTHOIIEHHEM K JOCTH)KCHUSM POCCHUHCKMX MaTEMaTUKOB M POCCUHCKON
MaTEMaTUYECKOM IIKOJIbI, K HCIIOJIb30BAHUIO JTHX JOCTHKEHUH B APYrux
HayKaX, TEXHOJOTUAX, chepax SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHHEM TYXOBHBIX EHHOCTEH POCCHIICKOTO Hapo/a;
c(OpPMHPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, JTHYECKOTO TOBEICHUS,
CBA3aHHOTO C TPAKTUYECKUM TPUMEHEHHEM JOCTIDKEHWHW HayKu H
JESTENBHOCTIO YYE€HOTO; OCO3HAaHMEM JIMYHOTO BKJIaJa B TOCTPOCHHUE
YCTOWYHUBOTO OYYIIETO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETHYECKUM OTHOIIEHHEM K MUPY, BKIIOUas ICTETUKY MAaTEMaTUYECKUX

3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHUI, pacCcyXICHUM;
BOCIIPUUMYHUBOCTBIO K MATEMATHYECKUM  AaCIIEKTaM  Pa3JIWYHBIX BHUJIOB
HCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTHIO yMEHHUS MPUMCHATH MaTeMaTHYCCKHUE 3HAHHUS B
WHTEpecax 3J0poBoro u 0Oe3omacHOro o0pa3a KWU3HH, OTBETCTBEHHOI'O
OTHOIIICHHWSI K CBOEMY 3JIOPOBBIO (370pOBOE TIHMTaHHME, COalaHCHPOBAHHBIN
PEXKUM 3aHATHA M OTJIBIXA, PETyJsipHas (Pu3HUecKas akTUBHOCTH); (U3UICCKOTO
COBEPIICHCTBOBAHMS, pu 3aHATHAX CITIOPTHBHO-03/T0POBUTEIHLHOMN
NEATCITbHOCTHIO.

TpynoBoe BocniuTaHue:



TOTOBHOCTBIO K TPYZly, OCO3HAHUEM LIEHHOCTU TPYAOIIO0US; HHTEPECOM K
paznuuHbIM  cPepaM  NPo(EeCCHOHANBHOW  NIEATENbHOCTH, CBSI3aHHBIM C
MaTe€MaTUKON U €€ MPUIIOKEHUSIMH, YMEHHEM COBEPIIATh OCO3HAHHBIA BBIOOD
Oynymieit mpodeccuu U peaanu3oBbIBaTh COOCTBEHHBIC >KHW3HEHHBIC TUIAHBI,
TOTOBHOCTBIO W CHOCOOHOCTBIO K MAaTeMaTHYEeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSKEHUU BCEH >KU3HU; FOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PELIEHUHU MPAKTUYECKUX 3a7a4 MATEMATUYECKON HAIIPaBICHHOCTH.

JKOJI0rHYecKoe BOCIIUTAHHUE:

c(OPMHUPOBAHHOCTBIO IKOJIOTMUECKOW KYJIbTYPhl, TOHUMAHUEM BIUSHUS
COLIMAJIbHO-DPKOHOMMUYECKUX  MPOLIECCOB Ha COCTOSHUE MPUPOJHON U
COLIMAJIBHOM CpeJlbl, OCO3HAHMEM TIJIOOAJIBHOIO XapakTepa 3KOJOTHMYECKHUX
npoOsieM; OpUEHTaluued Ha TMpPUMEHEHHE MaTeMaTU4YEeCKUX 3HAaHUM s
pelIeHus 3a/1a4 B 00JIACTH OKPY’KAIOIIEH Cpelibl, TIIaHUPOBAHUS MOCTYIKOB U
OLICHKHU MX BO3MO>KHBIX MOCJEICTBHI JIs1 OKPY>KaIoLEel Cpeibl.

LleHHOCTH HAYYHOI' O MIO3HAHMS:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO Da3BUTHS HAYKHM M OOIIECTBEHHOW MPAKTUKH,
NOHMMaHHEM MaTEMaTUYECKON HAyKH KaK cepbl YEIOBEUECKON NesATEeIbHOCTH,
ATanoB €€ pa3BUTHUS M 3HAUMMOCTH IS Pa3BUTHUS IIUBUIIN3ALIMU; OBJIAJICHUEM
SA3BIKOM MaTEeMaTHUKUA U MAaTeMAaTUYECKOW KYJIbTYypOH KaK CPeICTBOM IO3HAHMS
MHUpPa; TOTOBHOCTBIO OCYIIECTBJISITH MPOECKTHYI0 U  HCCJEI0BATEIBCKYIO
NEeSTENBHOCTh MHIUBUYAIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbIC pe3yJIbTaThl OCBOCHUS MPOrPaMMBbl y4eOHOTO TIpeaMeTa
«MaTtemaTuka» XapaKTePU3YIOTCA OBJIaJICHUEM YHUBEPCATbLHBIMU
NO3HAGAMETbHBIMU  OCUCMBUAMY, VHUBEPCANbHLIMU — KOMMYHUKAMUBHbLMU
OelicmeusMU, YHUBEPCAIbHbIMU Pe2YTIAIMUBHIMU OetUCBUAMU.

1)  Vuueepcanvnvie no3znasamenvHvle Oelicmeus, 0becnevusarom
Gdopmuposanue 0A3068bIX KOSHUMUBHBIX NPOYECCO8 00YUarOWUXCcs (0C80eHUe
Memoo0o8  NO3HAHUA — OKpYJcanwezo Mupda;, NpUMeHeHUue  J102UYECKUX,
UCce008amenbCKux onepayull, ymeHui pabomamsos ¢ ungopmayuet).

ba3oBble JJornyeckue JeicTBUA:

e BBLIABIISITD u XapaKTepHU30BaTh CYLIECTBEHHBIEC NpU3HAKU

MaTeMaTUYEeCKUX OOBEKTOB, MOHATHH, OTHOIIIEHUN MEXY MOHSATHUIMU,
bopMyTupOBaThH ONpEJICIICHUS TTOHSITHH; YCTaHABJIMBATh



CYILIECTBEHHBIN MPU3HAK KIACCU(PUKALIMU, OCHOBAHUS JI1 0000IICHUS
Y CpaBHEHUS, KPUTEPUH MTPOBOIUMOI0 aHAIIN3A;

BOCIPUHHMMATh, (POPMYyJIHpPOBaTH M NPEOOPA3OBBIBATH CYXKIACHUS:
yTBEpJUTEIbHBIE U OTPUILIATENbHbIE, €IUHUYHbIE, YACTHbIE M OOILIHUE;
YCIIOBHBIE;

BBISIBJISTE ~ MaTeMaTHYECKME  3aKOHOMEPHOCTH, B3aUMOCBSI3U U
OpOTUBOpeUHsl B (pakTax, JaHHBIX, HAONIOACHUSIX U YTBEPKICHUSX;
npenjaratb  KpUTEpPUM  JUIsl  BBISBJICGHHUS  3aKOHOMEpPHOCTEH U
IIPOTUBOPEUHNL;

JIeNaTh BBIBOJBI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
UHAYKTHUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUECHUN 110 aHAJIOTHH;
OPOBOAUTH  CAMOCTOSITENIBHO  JOKAa3aTeIbCTBA  MAaTEMaTHYECKUX
yTBEpKACHUW  (psMbIe U OT  MPOTUBHOIO),  BBICTPAWBATH
aprymeHTaIuIo, PUBOJIUTH IpUMEPHI u KOHTPIIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CY>KJIEHUS U BBIBOJIBL;

BbIOMpATh Croco0 pelieHus yueOHOM 3a7auu (CpaBHUBATH HECKOJIbKO
BAapMaHTOB pEIlICHUs, BbIOMpaTh Haubosee MOAXONAIIUNA C Y4ETOM
CaMOCTOSITEJIbHO BBIAEICHHBIX KDUTEPHUEB).

Ba3oBnble ucciienoBarejabCcKue AeMCTBUS:

UCIIOJIb30BaTh  BOINPOCHI  KaK  HMCCIICIOBATEIILCKUNA ~ MHCTPYMEHT
NO3HAHUsA; (GOPMYIMPOBATH BOMPOCHI, (UKCUPYIOUIUE ITPOTHBOPEUHE,
po0JIeMy, YCTaHABIMBAThL HICKOMOE | JIAaHHOE, (POPMHPOBAThH THIIOTE3Y,
apryMEHTHUPOBATh CBOIO IMO3UIINIO, MHCHHUE;

IPOBOAUTh  CAMOCTOSITCIIBHO  CIUIAHMPOBAaHHBIH  JKCIICPUMEHT,
UCCIICIOBAHNUE II0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYECKOTrO
o0beKTa, SBJCHUS, IPOIECCA, BBIABICHUIO 3aBHCHMOCTCH MEXKTY
00BbEKTaMH, SBICHUSMH, IPOIECCAMM;

CaMOCTOSITEILHO  (OPMYJTHUpPOBATH OOOOIICHWS MW  BBIBOJABI  IIO
pe3yibTaTaM IMPOBEAEHHOTO HAOJIOICHMS, MCCICIOBAHUS, OICHUBATH
JIOCTOBEPHOCTH MOJYYCHHBIX PE3YJIbTaTOB, BBIBOJIOB M O0OOIICHUH;
IIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE IPOIECCa, a TAK)KE BBIIBUTaTh
IPEATIONIOKEHUS O €T0 Pa3BUTHH B HOBBIX YCIOBHSX.

Pabora ¢ unpopmaumeii:

BBISBIIATH ACUIIUTH HHPOPMAIINH, TAHHBIX, HEOOXOIUMBIX NI OTBETA
Ha BONPOC U IS PELIECHUS 3a/1a4H;

BbIOMpaTh WHGOPMAIMIO W3 HCTOYHUKOB  PA3NTHYHBIX  THUIIOB,
AHAJIN3UPOBAT, CHUCTEMATU3UPOBATH 151 WHTEPIPETUPOBATH
MH(pOpMALINIO Pa3IMUHBIX BUJOB U (HOPM MpECTaBICHUS;



CTPYKTYpUpPOBaTh HH(OpMaALUIO, MPEACTABIATH €€ B Ppa3IMYHBIX
(dopMax, WILTIOCTPUPOBATH IPaUUECKU;

OLICHMBATh  HAAE&KHOCTh  MHPOPMALMM MO  CAMOCTOSITENIBHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

2) Vnusepcanvnvle KOMMYHUKamuGHble Oelicmesus, 00ecneyusarom

chopMUpPOBAHHOCMb COYUATBHBIX HABLIKOE 00YYAIOUJUXCHL.
Oo0menue:

BOCIPUHMMATh U (OPMYIUPOBATh CYXJAECHHUS B COOTBETCTBHM C
YCIOBUSMHM M LIEJSIMH OOIICHMS; SICHO, TOYHO, I'PAaMOTHO BBIpaXaTh
CBOIO TOYKY 3pEHMS B YCTHBIX W TIIMCBMEHHBIX TEKCTAaX, JaBaTh
NOSICHEHHSI MO XOJy PELICHHs 3aJa4d, KOMMEHTHPOBATH IOJTYyYECHHBIN
pe3ynbTaT;

B X0/ie OOCYXJCHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOM
TEMBbI, TPOOIEMBbI, peIIaeMOol 3a/1aud, BbICKA3bIBATh UJIEH, HAIICICHHbBIC
Ha TIOMCK pEIICHUS; CONOCTAaBISATh CBOMU CYXKAEHUS C CYKICHHUIMU
JIpYruX YYacTHUKOB JMaliora, OoOHapyXMBaThb paziiMyMe U CXOJICTBO
NO3UIMH; B KOppeKTHOU ¢dopme (HopMyIupoBaTh pa3HOINIACHS, CBOU
BO3paKCHMUS;

IPEACTABIATh  PE3YJNbTAThl  PEIICHHS  3a7a4d, OKCIIEPUMEHTA,
UCCIICJIOBAHUSA, IPOEKTa; CaMOCTOSITEJNbHO  BBIOMpaTh  (opmar
BBICTYIUIEHUSI € Yy4Y€TOM 3aJay [pe3eHTalud U OCOOEHHOCTEH
ayJIUTOPHH.

CoTpyaHu4ecTBO:

3)

MOHUMATh W  HUCIOIB30BaTh  MPEUMYIIECTBA  KOMaHIHOW U
WHJIMBHUIYaJbHONH pabOTHl MpU pelieHnHd Y4eOHBIX 3ajad; MPUHUMATh
IeJIb  COBMECTHOW  JEATENbHOCTH, IUIAHUPOBATh  OPTraHU3AIUIO
COBMECTHOM pPabOThI, pacupeneisTh BUABI padOT, JOTOBAPUBATHCS,
oOCcyXaaTh TMPOIECC H pe3yabrar paboThl; 0000mIaTh MHEHUS
HECKOJBbKHUX JIOJICH;
y4acTBOBAaTh B TPYMIOBHIX (opmax paboThl (0OCYyKIaeHus, OOMEH
MHEHUH, «MO3TOBBIE INTYPMBI» W WHBIC); BBINOIHATH CBOIO YacTh
paboThl M KOOPJAWHUPOBATH CBOM JIEUCTBHUS C JPYTHMH YICHAMU
KOMAaHJIbI;, OIEHWBATh KaueCTBO CBOETO BKJIaJa B OOMIMH TPOIYKT IO
KpUTEpUSIM, CPOPMYITMPOBAHHBIM yHYACTHUKAMH B3aUMOJICHCTBUS.
Vuugepcanvnvle — pecynamueHnwvle  Oelicmgus,  0becneuusarom

qbopmupoeaﬂue CMbBICI06bIX YCNAHOBOK U HCUSHEHHBIX HABLIKOB JTUYHOCNIU.
CaMoopraHmaunﬂ:



e COCTaBJIATH IUIaH, aJTOPUTM PELIEHUS 3a/1a4u, BEIOUpATh CIOCO0
pelIeHus ¢ y4ETOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATH U KOPPEKTUPOBATH BAPUAHTHI
pelieHui ¢ yuéToM HOBOM MH(OpPMALIUU.

CaMOKOHTPOJIB:

e BIAJCTh HaBbIKAMU T[I03HABATEIBHOW pe(dIeKCUH KaK OCO3HAHUsA
COBEpIIAEMBIX  JEUCTBUM U  MBICIUTEIBHBIX  IIPOLIECCOB, UX
pe3yNbTAaTOB; BJIAAETh CHOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIS
IIpoLecca U pe3ysbTara pelieHuss MaTeMaTUYeCKON 3a1a4H;

e TMPEIBUAECTb TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7]a4d, BHOCUTb KOPPEKTHUBBI B JEATCIBHOCTh Ha OCHOBE HOBBIX
O00CTOSITENbCTB,  JIAHHBIX, HAWJEHHBIX  OLIMOOK,  BBISBIECHHBIX
TPYAHOCTEN;

e OIICHUBAaTh COOTBETCTBUE pe3yjibTaTa LEIH U YCIOBUSAM, OOBSCHATH
IIPUYUHBI TOCTHXKEHUS WU HEOCTUKEHHUSI PE3yJIbTATOB JACATEIbHOCTH,
HAXOAUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

INPEAMETHBIE PE3YJIBTATbBI
10 KITIACC

OnepupoBaTh NOHATHAMU: TOYKA, PsAMasi, INIOCKOCTb.

[IpuMeHAThP aKCHOMBI CTEPEOMETPUM M CIEACTBHS M3 HUX NPU PEIICHUU
r€OMETPUYECKHUX 33/1a4.

OnepupoBaTh MOHATHUSIMU: MApPaAJUIEIIBHOCTh W  IMEPIEHAUKYISIPHOCTH
MPAMBIX U TIOCKOCTEMN.

KnaccudunmpoBath B3auMHOE pPacroiOXKEHUE MPAMBIX U IIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATHUSMU: JBYTPAHHBINA yroji, rpaHd JBYI'PAHHOrO Yria,
pedpo IBYTpaHHOTO YIJIa; TUHEHHBINM Yyroyl ABYTPaHHOTO yTiia; TpaaycHas Mepa
JIBYIPAaHHOIO yTJIa.

OnepupoBaTh MNOHSTUSMH: MHOTOTPAHHUK, BBIMYKIJIBIA W HEBBITYKIIbII
MHOT'OI'PaHHHUK, 3JIEMEHThl MHOIOTPaHHUKA, MPAaBUJIbHBIA MHOTOIPDAHHHUK.

Pacnio3naBaTh OCHOBHBIE BHJbl MHOTOIPAHHUKOB (MHUpamMuia; IMpU3Ma,
MPSIMOYTOJIbHBIN Mapajuiesienunes, Kyo).

Knaccupunupoath  MHOTOTpaHHMKH,  BbIOMpass ~ OCHOBAaHWS  JJIA
Kiaccupukanuu (BbINYKIbIE M HEBBIMYKJIble MHOTOI'PAHHHUKH, MPABUIbHBIC
MHOTOTPAaHHUKU; MPSMbIC U HAKJIOHHBIE MPU3MBbI, TapalIeNICUIE/Ibl).



OnepupoBathb MOHATUSMU: CeKylIas IUIOCKOCT, CEUYCHUE
MHOTOI'PaHHUKOB.

OOBIACHATH NPUHLIMIBI TOCTPOEHUSI CEYEHUH, UCTIOJIBb3YS METO/ CJIEIOB.

Ctpoutrb ceueHHUs MHOTOTPAaHHUKOB METOAOM CJIEJIOB, BBINOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYpP: BH]
CBEpXy, COOKY, CHU3Y.

Pematp 3a1aun Ha HaXOXKIEHUE F€OMETPUUYECKUX BEIMYMH MO oOpa3uam
WIH aIrOpUTMaM, IPUMEHSSI U3BECTHbIE aHAJTUTUUYECKUE METObI IPU PEIICHUU
CTaHJAPTHBIX MAaTeMAaTHYECKUX 3aJa4 Ha BBIYUCICHHE PACCTOSHUA MEXIY
JIBYMsl TOYKaMH, OT TOYKM JO NPSIMOW, OT TOYKH JO IJIOCKOCTH, MEXIY
CKPEIIMBAIOUIUMUCS MPSMBIMHU.

PemaTh 3a1aun Ha HaxXOXXJIEHUE TEOMETPUUECKUX BEJIMYHMH MO 00pasiam
WIH aIrOpUTMaM, IPUMEHSSI U3BECTHBIE aHATUTUYECKUE METObI IPU PEIICHUU
CTaHJAPTHBIX MaTEMaTUYECKUX 3aJlad Ha BBIYMCIEHUE VYIJOB MEXIY
CKPEIIMBAIONIUMUCA TPSMBIMH, MEXAY HPSIMOM M IJIOCKOCTBIO, MEXIY
IUIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

Boruncnate 00BEMBI M IMJIOMIAM TMOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3Ma, nupaMpga) ¢ HOpUMEHEHHEM (OpMyJl; BBIYUCIATH COOTHOIICHUS
MEX]Ty MJIOLIaAsIMU TIOBEPXHOCTEN, 00BEMaMU NMOA0OHBIX MHOTOIPAaHHUKOB.

OnepupoBaTh NMOHATHAMHU: CHMMETpPUS B IPOCTPAHCTBE; LEHTP, OCb M
IUIOCKOCTh CUMMETPUH; LIEHTP, OCh U IIIOCKOCTh CUMMETPUH (PUTYPHI.

W3Bnekarp, npeoOpa3oBbIBaTh U HMHTEPHPETUPOBATH HHPOpPMALMIO O
HNPOCTPAHCTBEHHBIX N'€OMETPUUECKUX (UTypaX, IPEJCTABICHHYIO Ha yepTexax
U PUCYHKaX.

[IpuMeHATh TeomeTpuyecKkue (GakThl IS PEIICHUS CTEPEOMETPHUUECKUX
3a/1a4y, MPEeAnoJaraloliuX HECKOJIbKO IIaroB pEUICHUs, €CIU  YCIIOBHS
NIPUMEHEHUs 3aJIaHbl B IBHOH (opMe.

[IpruMeHAT, NOpOCTEHINHE MPOrpaMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI [IPU PEIIEHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTH IPUMEPHI MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOAE U
’KU3HU, PaCIIO3HaBATh IIPOSBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpyMeHATh NONy4YeHHbIE 3HAHMS HA MPAKTHKE: aHAIU3UPOBATh pEabHbIC
CUTyallUH WU TNPUMEHATh HM3YyYEHHBIE IOHSTHS B IPOLIECCE IOUCKA PEUICHUS
MaTeMaTUYeCKu CQOPMYITUPOBAHHOW MPOOJIEMBbI, MOJAEIHUPOBATH peabHbIC
CUTyallUH Ha S3bIKE TIE€OMETPHUM, HCCIEN0BAaTh IMOCTPOCHHBIE MOJEIU C
UCIOJIb30BaHUEM TE€OMETPHUYECKHX MOHATHA W TeOopeM, ammapara anreOpsl;
pemarb NpakTUYECKHUE 3aJadM, CBA3AHHBIE C HAXOXKJIECHHEM I'€OMETPUYECKUX
BEJIMYMH.



11 KVIACC

OnepupoBaTh MOHATUSAMH: IMIJIMHIPUYECKAs MOBEPXHOCTH, 00Opa3yroImue
MWIMHAPUICCKON  MMOBEPXHOCTH, ITWIMHAP; KOHUYECKash IOBEPXHOCTD,
o0pa3yrolire KOHMIeCKOH TTOBEPXHOCTH, KOHYC; cheprudecKkasi TOBEPXHOCTb.

Pacno3naBath Tena BpameHus (HUIMHADP, KOHYC, cdepa u map).

OOBIACHATH CLIOCOOBI MONYYEHHS TEJl BpALICHUSI.

KnaccudummpoBaTh B3aMMHOE pacONOKeHUE CPEPhI U MIOCKOCTH.

OnepupoBaTh TOHATUSMHU: IIAPOBOH CETMEHT, OCHOBAaHHUE CETMCHTA,
BBICOTA CETMEHTA; IIApOBOM CIJIOM, OCHOBaHHWE IIAPOBOTO CIIOS, BBICOTA
IIApOBOTO CJIOST; IIAPOBOU CEKTOP.

Bbrauciare 00bEMBI M IUIONIAJAM TMOBEPXHOCTEH TENI  BpallcHHS,
rE€OMETPUUYECKUX TEJ C MPUMEHEHHEM (DOPMYIL.

OnepupoBaTh TOHATHUSAMHU: MHOTOTPAHHHMK, BIHCAHHBIA B cdepy u
ONMCAaHHBIA OKOJIO cdepbl; cdepa, BIUCAHHAS B MHOTOTPAHHHK WM TEJIO
BpAIIICHHS.

Bbryucisats COOTHOLIEHUST MEXAY IJIOMIAIMU TOBEPXHOCTEN U 00BEMaMuU
MOA00HBIX TEIL.

N306paxkats u3zydaembie (UTYpHI OT PYKH M C MPUMEHEHHEM IMPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BoeimoyiHATh  (BBIHOCHBIE) TUIOCKHE YEpPTEKUM M3 PHUCYHKOB IMPOCTHIX
00BEMHBIX (DUTYP: BUJT CBEPXY, COOKY, CHH3Y; CTPOUThH CEUCHUS TEJI BpaIllCHUS.

W3BnekaTp, HHTEPIPETUPOBATH W MPeoOpa3oBbIBATh HHGOPMAIHIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpaX, MPEACTABICHHYIO Ha YepTekKax
U PUCYHKaX.

OnepupoBath MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BbImoHATE  ACHCTBUSL CIIOKEHHMSI BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHHSI BEKTOpa Ha YHCIO, OOBSACHATh, KAKHUMHU CBOMCTBAMHU OHH
o0anaor.

[TpumeHsATh TpaBUIIO MApaJIEICTUIIEAA.

OnepupoBaTh MOHATUSIMH: JEKAPTOBBI KOOPJAWHATHI B TPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpPa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YTrOJ
MEXIY BEKTOPaMH, CKaJIPHOE TPOU3BEJECHUE BEKTOPOB, KOJUTMHEApHBIE W
KOMITJITAHAPHBIE BEKTOPHI.

HaxomuTe cymMmMy BEKTOPOB M TPOM3BEICHHE BEKTOpa Ha YHUCIO, yroOJ
MEXIY BEKTOpaMH, CKaJISIPHOE MPOU3BEICHNE, PACKIAAbIBATh BEKTOP O JBYM
HEKOJUTMHEAPHBIM BEKTOPaM.



3amaBaTh IJIOCKOCTh YPAaBHEHHEM B IEKapTOBOW CHCTEME KOOPAHMHAT.

[IpumensaTe reoMerpudeckue (akTbl ISl PEUICHUS CTEPEOMETPUUYECKUX
3a1a4, MPEANOJIAralolIMX HECKOJBKO IIaroB pPEIICHUs, €CId YCIOBUSA
MIPUMEHEHUS 3a/1aHbl B IBHOU (hopMme.

Pewats npocreiimme reoMeTpUYECKUE 3a1a4l Ha IPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOTO METO/IA.

Pemlate 3amaum Ha JOKa3aTENbCTBO MATEMATUYECKUX OTHOIIEHUN U
HaXO0X/JCHHE TEOMETPUYECKMX BEIMYMH MO oOpa3laM WIM aJropuTMam,
IPUMEHSAS] U3BECTHBIE METOAbl NMPU PELICHWH CTAaHAAPTHBIX MATEMATHYECKHX
3a/1au.

[IpuMeHsATP mOpocTEWIIME MPOTPAMMHBIE CpPEICTBA W DJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKHX 3a7ay.

[IpuBoaMTE TpUMEpPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOJE U
KU3HM, pACIO3HABATH NPOSABIECHUE 3aKOHOB F€OMETPUU B UCKYCCTBE.

[IpuMeHATh NOJIyYEHHBIE 3HAHUS HA MPAKTUKE: aHAIM3UPOBATh PEAJIbHBIE
CUTyallud U TNPUMEHATH H3YYCHHBIE NMOHATHSA B IPOLIECCE IMOUCKA PEIICHUS
MaTEeMaTU4YeCKu CHOPMYIUPOBAHHONW TPOOJIEMBbI, MOJAEIUPOBATh peabHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, HCCIEAOBATh IIOCTPOECHHBIE MOJCIU C
UCMOJIb30BaHUEM TI'E€OMETPUYECKUX IOHATUH W TEOpeM, almapara aireopsl;
pemars MPaKTUYECKUE 3a7a4yM, CBSA3aHHBIE C HAXOXXICHHEM I€OMETPUYECKUX
BEJINYUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Konrpoiabubie | IlpakTHyeckue
n/n NPorpamMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoTsbI
pecypcsbl
bubmmoreka [{OK
1 B 1
BEAICITHE B CTCPEOMETPHIO 0 https://m.edsoo.ru/1c209e37
9 [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubnuorexa [JOK
[TapamiensHOCTE IPSAMBIX U IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NPSAMBIX U 12 bubnuoreka [IOK
IIJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6moreka [IOK
4 h% 10 1
FATBL MEACAY TIPAMBIMH H [LIIOCKOCTAMH https://m.edsoo.ru/1c209e37
bu6moreka [IOK
5 M 11 1
HOTOTPATHIIH https://m.edsoo.ru/1c209e37
N bu6mmoreka [JOK
6 06 9 1
HEMBL MHOTOTPAHHHKOD https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIbI 4 1 bubmmorexa [IOK
P ' P yt https://m.edso0.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 68 5 0
[TPOTPAMME



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

KounyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeEM uudpoBbIe
Ne i/ P Konrtpoiasbubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypcbl
bubmmoreka [{OK
1 T 12
eI Bpatleri https://m.edsoo.ru/1c209e37
N bubnuotexa [JOK
2 06 5 1
bEMBLTE https://m.edsoo.ru/1c209e37
bu6moreka [IOK
3 B 10 1
€KTOPBI ¥ KOOPAUHATHI B IIPOCTPAHCTBE https://m.edsoo.ru/1c209e37
4 [ToBTOpEeHue, o600IICHNE, 7 1 bu6mmoreka [IOK
cUCcTeEMaTu3alys 3SHaHUH https://m.edsoo.ru/1c209e37
OBILIEE KOJIMYECTBO YACOB I1O 34 3 0

I[TPOTPAMME



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara nugposbie
Tema ypoka KonTpoabnsbie | IlpakTnueckue
n/n Bcero H3y4eHusi | oOpa3oBaTeIbHbIE
padoThI padoThI
pecypcsbl
OcHOBHBIE TIOHITHS
CTepEeOMETPHUU: TOUKA, IPAMas,
IJI0CKOCTh, MPOCTPAHCTBO.
[IpaBuna n3o6paxeHus Ha 1 bubnuoreka [JOK
PUCYHKAX: U300paxeHus https://m.edsoo.ru/aecc77cd
IJIOCKOCTEH, MapajuieIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka
[TonsTus: nepecekaronmecs
bu6moreka [IOK
IJIOCKOCTH, MEepPECEeKaroIecs 1

https://m.edsoo.ru/2d8a9c99

IpsaMas 1 IJI0CKOCTb

IlonsaTus: MEPECCKAIOIIUECA
IIJIIOCKOCTH, IEPECEKAIOIMINECA 1
IpssMas 1 IJI0CKOCTb

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

3HaKOMCTBO C MHOTI'OI'paHHUKaMHU,

n300pakeHNUEe MHOTOTPAaHHUKOB Ha 1 bubnunoreka [JOK
PUCYHKaX, Ha MPOEKIIMOHHBIX https://m.edso0.ru/a63959ed
gepTexax

HavaneHbie cBeneHus o kyoe u 1 bubnuoreka [JOK

NApaMUJIEe, UX Pa3BEPTKU U https://m.edso0.ru/b30dff38



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

monenn. CeueHus
MHOTOTPaHHUKOB

Hauansubie cBegeHus o kyoe u
NUPAMULIE, UX PA3BEPTKU U

bu6mmoreka [{OK

0 Mozenu. Ceuenus https://m.edsoo.ru/3d8ffd32
MHOTOTPaHHUKOB
[Tonsatue 06 akcCMOMaTHYECKOM

7 MMOCTPOCHUH CTEPEOMETPUMU: bubnuotexa [JOK
AKCHOMBI CTEPEOMETPUH U https://m.edsoo.ru/Occ5c4fe
CJIEJICTBHS U3 HUX
[TonsaTue 06 akcCHOMaTHIECKOM

8 MOCTPOECHUH CTEPEOMETPUHU: bubnuotexa [JOK
AKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/239c8cb4
CIIEJICTBUS U3 HUX
[TonsiTHe 06 akCHOMaTHYECKOM

9 MOCTPOCHUH CTEPEOMETPHMU: bubnuoreka [IOK
AKCUOMBI CTEPEOMETPUU U https://m.eds00.ru/65c6b106
CIIEJICTBUS U3 HUX
[TonsiTHe 06 aKCHOMaTUYECKOM

10 MOCTPOCHUU CTEPEOMETPHHU: bubnuoreka [JOK
AKCOMBI CTEPEOMETPHUU U https://m.edsoo.ru/258fc245
CIIEJICTBUS U3 HUX
BsaumHoe pacnonoxeHue npsmMbIix

1 B IIPOCTPAHCTBE: MEePECEKAIOIINECs, bubnuoreka [JOK
napajuleJIbHbIE U https://m.edsoo.ru/1a2520f6
CKPEIIUBAIOIINECS TPSIMbIE

12 [TapanienpHOCTb NPAMBIX U bubnuorexa [IOK



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

IJIOCKOCTEN B IIPOCTPAHCTBE:
NapajieiabHble NPAMbBIEC B
[IPOCTPAHCTBE; MApaUIEIbHOCTD
TPEX NPAMBIX

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

[TapamiensHOCTE IPSIMBIX U
IUIOCKOCTEH B MIPOCTPAHCTBE:

bu6mmoreka [{OK

13
[TapamiensHOCTE IPSIMO U https://m.edsoo.ru/ee1d19b9
IJI0CKOCTH
14 VYTriasl ¢ cOHanpaBJICHHBIMHU bubnuorexa [JOK
CTOPOHAaMH https://m.edso0.ru/9f4071b9
15 Yron mexay npsMbIMU B bubnuotexa [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
Yron mexay npsMbIMU B bubnuoreka [IOK
16
MPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapannenbHOCTh MIOCKOCTEM: bubnuoreka [IOK
MapajyieabHbIe INIOCKOCTH https://m.edsoo.ru/2e18f255
18 CaolicTBa napauiesibHbIX bubnuoreka [JOK
IIJIOCKOCTEMN https://m.edsoo0.ru/e504d656
[Ipocreiimre npoCcTpaHCTBEHHBIE
19 (uryphl Ha TUIOCKOCTH: TETPAd Bubmmorexa LIOK
P  TEIpAAD, https://m.edsoo.ru/4a28dc02
KyO, mapaJienenumnes
bubnuoreka [JOK
20 I1 i
OCTPOCITHE CeeniH https://m.edsoo.ru/1d434d0f
bu6mmoreka [JOK
21 I1 i
OCTPOCHIE CORCHIE https://m.edsoo.ru/ec26fe5d
22 KonTtponpHas paboTa o Teme bubnuorexa [IOK



https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
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https://m.edsoo.ru/ec26fe5d

"[IpsiMble U TUIOCKOCTH B
npoctpaHcTse. [lapannensHoCcTh
MPSIMBIX U IJIOCKOCTER"

https://m.edsoo.ru/9a0a9e56

[lepneHMKyYISIPHOCTD NPSAMOU U

23 TJIOCKOCTH: TICPIICHANKYIISIPHBIC Bubmnorexa LIOK
- HHEPTICHAHIYILP https://m.edsoo.ru/b19f6asd

MIpsIMbIE B TPOCTPAHCTBE

24 [IpsimMble apajuieabHbIE U bubnuorexa [JOK
MEPIEHIUKYIISIPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95
[IpsiMble mapayenbHbIe U bubnuoreka [JOK

25
MEPIEeHANKYISIPHBIE K TNTOCKOCTH https://m.edso0.ru/ba545966

26 [Ipu3Hak nepneHauKyIspHOCTH bubnuoreka [JOK
MPSIMOM M TUIOCKOCTH https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak neprneHauKyIIpHOCTH bubnuoreka [IOK
MPSMOU U TIIIOCKOCTH https://m.eds00.ru/79165d15
Teopema o mpsiMoit bubnuoreka [IOK

28 .
MEePIEHANKYIISIPHOM MIIOCKOCTH https://m.edso0.ru/635¢5087

29 Teopema o npsimMoit bubnuoreka [JOK
MEePNEHANKYIISIPHOH MJIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsimMoit bubnuoreka [JOK
MEePIEHIUKYIISIPHON IJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnieHIUKYNAp U HAKIOHHBIE:

31 paccTosiHue OT TOUKH JI0 bubnuoreka [JOK
IJTIOCKOCTH, PACCTOSIHUE OT IPSIMOM https://m.edso0.ru/33c477d3
710 IIJIOCKOCTH

39 [lepnieHIUKYIIAp U HAKJIIOHHBIE: bubnuoreka [IOK

pacCTosAHUEC OT TOUKH OO

https://m.edsoo.ru/66fefadd
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IIJIOCKOCTH, PACCTOSIHUE OT NMPAMOU
710 IJIOCKOCTH

[lepneHuKyIsip ¥ HAKJIOHHBIE:
paccTosiHue OT TOYKHU 10

bu6mmoreka [{OK

33 IIJIOCKOCTH, PACCTOSTHUE OT MPAMOM https://m.edsoo.ru/a5b7b8e3
710 TJIOCKOCTHU
[lepnieHIuKyNAp U HAKJIOHHBIE:
34 paccTositHue OT TOYKHU JI0 bubnuotexa [JOK
IIJIOCKOCTH, PacCTOSTHUE OT MPAMOM https://m.edsoo.ru/dbee22bc
710 TJIOCKOCTH
35 VYTIBl B IPOCTPAHCTBE: YOl bubnuotexa [JOK
MEXKy MPSIMOM U TIIIOCKOCTBEO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJi, TMHEUHBIA YTOJ bubnuoreka [IOK
JIBYTPaHHOTO yTJia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yroJi, TMHEUHBIA YTOJl bubnuoreka [IOK
JIBYTPaHHOTO yTJia https://m.edsoo.ru/c7c777ed
[leprieHAMKYASAPHOCTD MIOCKOCTEM:
38 MPU3HAK NEPIEHANKYIIPHOCTH bubmmorexa [JOK
g https://m.edsoo.ru/ec3e2da3
JIBYX TUIOCKOCTEH
[lepneHMKYISIPHOCTD IJIOCKOCTEH:
39 HpIESH&KH Hegnei,I[I/IKyJI}IpHOCTI/I Bubmmorexa LIOK
g https://m.edsoo.ru/ed9e2a8e
JIBYX TUIOCKOCTEH
[lepnieHIUKyYIAPHOCTD MIOCKOCTEH:
40 IIPU3HAK MEPIEHINKYIIPHOCTU bubmorexa LIOK
g https://m.edsoo.ru/ba75dc57
JBYX IUIOCKOCTEN
41 Teopema o Tpéx nepneHAUKyIApax bubnuorexa [IOK



https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
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https://m.edsoo.ru/e4972cdc

42 Teopema o TpEX mepHeHANKYIApax brbamorexa [HOK
https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx mepneHIUKYIIpax bubmorexa HOK
https://m.edso0.ru/9f246736
KonTposasHas paboTta no temam
44 "IlepnieH IUKYISIPHOCTD NPSAMBIX U bubnuorexa [JOK
mIockocTe" u "YTIibl MeX Iy https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTSIMU"
[TonsiTHE MHOTOTPAHHUKA,
OCHOBHBIE JIEMEHTBI
45 MHOTOTPaHHUKA, BBITYKJIbIE U Bubnmorexa [JOK
https://m.edsoo.ru/2d24e873
HEBBINYKJIbIe MHOTOT'PaHHUKU;
pa3BEPTKAa MHOIOTPAaHHUKA
[Ipu3ma: n-yronapHas mpusma;
TPaHU ¥ OCHOBAHUS MPU3MBI;
46 npsiMasi 1 HAKJIOHHAS TTPU3MBI; bubmorexa [IOK
https://m.edsoo.ru/b4ad63ad
O0KOBas U MOJIHAS TIOBEPXHOCTh
MIPU3MBI
47 [Tapannenenumnen, NpsaMOyroJibHbII bubnuoreka [JOK
napajiesienuIe] U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuna: n-yronbpHasi mupamMuaa,
IpaHU ¥ OCHOBaHHE MUPAMUJIbI;
48 OOKOBAas U TOJIHASI IOBEPXHOCTh bubmmorexa [JOK
https://m.edsoo.ru/fblcdOa5
MUPaMHUIbI; IPABUIIBHAS U
yceu€HHas TUpaMua
49 [IpaBUsIbHBIE MHOTOTPAHHUKHU: bu6mmoreka [JOK
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IOHATHUC MTPABUIIBHOI'O
MHOI'OrpaHHUuKa; IpaBUJIbHAA
IIpru3Ma 1 nNpaBujibHadg nupamMuaa,
IIpaBUJIBHAS TPEYTOJIbHA
MAPaMHUJIA U TIPABUIIBHBIN
TeTpasap; Kyo

https://m.edso0.ru/074c8865

50

[IpencraBnenue o NpaBUILHBIX
MHOTr'OrpaHHUKax: OKTasap,
JOJEKadIp U UKOCAIP.

bu6mmoreka [{OK
https://m.edsoo.ru/a0fdd5bf

51

CummeTpus B IpOCTPAHCTBE:
CUMMETpUSL OTHOCUTEIIBHO TOYKH,
MPSAMOM, TUIOCKOCTH. DJIEMEHTHI
CUMMETPUHU B TUPAMUJAX,
napajuleNIeIUIeax, MIPaBUIbHBIX
MHOTOTPaHHUKAX

bu6moreka [IOK
https://m.edsoo.ru/b9e777d9

52

Brruucienune 31eMeHTOB
MHOTOTPaHHUKOB: pEOpa,
JTMarOHAJIH, YIJIbl

bu6moreka [IOK
https://m.edsoo.ru/6cdbecef

53

[Tnomaas 60KOBOY OBEPXHOCTH H
MOJIHOW MOBEPXHOCTHU MPAMOM
MIPU3MBI, TJIOMIa/1b OCHOBAHUH,
TeopeMa 0 OOKOBOI MOBEPXHOCTHU
NPSAMOU MPU3MBbI

bubmuoreka [JOK
https://m.edsoo.ru/37d84157

54

[Tnomans OOKOBOM MOBEPXHOCTU U
[IOBEPXHOCTHU MTPABUIIBHOMN
MIApPaMHU/JIbI, TEOPEMA O IIJIOLAIU
OOKOBOI TOBEPXHOCTH YCEUEHHOM

bu6mmoreka [JOK
https://m.edso0.ru/5603e30b
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nmrupaMHnu bl

55 KonTtposnsHas pabota o Teme bubmmorexa [IOK
"MHororpaHHuKu" https://m.edsoo.ru/a95f5c04
N bubnuorexa [JOK
I1
56 onATHE 06 0OBEME https://m.edsoo.ru/7ad0020b
" bubnuoteka [JOK
;
> OObEM nupamu el https://m.edso0.ru/235171b3
" bubnuorexa [JOK
58 OObEM Mupamu el https://m.edsoo.ru/f47dfefd
N bubnuorexa [JOK
59 OObEm mupamu el https://m.edso0.ru/79c¢10312
" bubnuotexa [JOK
60 OObEm mupamu el https://m.edsoo.ru/2faadc3f
N bu6moreka [IOK
61 OObEm MpH3MEI https://m.eds00.ru/79853608
N bu6moreka [IOK
62 06
DEM [IPH3MBL https://m.edso0.ru/1e053890
N bu6mmoreka [JOK
63 06
DEM [IPH3MBL https://m.edso0.ru/482d3f51
64 KonTtponbHas padoTa o teme bubnuoreka [JOK
"O6BEMBI MHOTOI'PaHHUKOB" https://m.edsoo.ru/28a6573c
[ToBTOpEeHUE, 0000IICHNE
65 cHUCTeMaTHu3als 3HaHHUM. bubmuoreka [JOK
ITocTpoenue ceueHui B https://m.edsoo.ru/098bedad
MHOTOTpaHHUKE
66 [ToBTOpenue, 06061IeHNE bu6mmoreka [JOK

CHCTeMaTHU3allus 3HaHUH.

https://m.edsoo.ru/f7792ba9
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Beluncienue paccTosHUN: MEXIY
JBYMS TOYKaMH, OT TOYKHU 10
MPSAMOM, OT TOYKH JI0 TFIOCKOCTH,
MEKy CKpEIUBAOIIUMHUCS
MPSIMBIMU

67

Wrorosas koHTposbHas paboTa

bubmmoreka [{OK
https://m.edsoo.ru/b9146bc0

68

[ToBTOpeHue, 06o0IICHNE
CUCTEeMaTU3als 3HaHH.
Brrunciienue yrioB: MexIy
CKPEIIUBAIOIIUMHUCS TTPSIMBIMH,
MEXKy NPSIMOM U IIJIOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YIJIOB MEXIY
IJIOCKOCTSIMA

bu6moreka [IOK
https://m.edso0.ru/56765e8b

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

68



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

11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka KonTpoubnsbie | IlpakTuueckue A op
n/n Bcero H3y4eHusi | oOpa3oBaTe/IbHbIE
padoThI padoTsbI
pecypcsl
Cdepa u map: neHTp, paamnyc,
1 IUaMeETP; IIOAlb HOBEPXHOCTH 1 bubnmorexa LOK
P> P https://m.edsoo.ru/0341bc2b
cdepbl
BsaumHoe pacnonoxenue chepsl

5 M TJIOCKOCTH; KacaTeabHas 1 bu6moreka [IOK
IJIOCKOCTH K cdepe; MIomaib https://m.edsoo.ru/bed12a43
chepsl

3 N3obpaxenue chepsl, mapa Ha 1 bubnuoreka [IOK
mwrockoct. CeueHus mapa https://m.edsoo.ru/bc15f7f2
Hunuaapuyeckas MoBEpXHOCTD,

4 00pasyromue MUJIHHIPUICCKOM 1 bubnuorexa [JOK
MOBEPXHOCTH, OCh https://m.edso0.ru/6054b8cl
UMIMHAPUYECKON TOBEPXHOCTH
Hununaap: ocHoBaHUS U OOKOBast

5 MMOBEPXHOCTh, 00pa3ymoIias 1 och; 1 bubnuoreka [JOK
IUIoIIaas OOKOBOM U ITOJIHOU https://m.edso0.ru/188f6216
MMOBEPXHOCTHU
N3o0paxkenue nunuHapa Ha

5 miockocTyu. Pa3zséprka nununapa. 1 bubnuoreka [IOK

CeueHns MUJIIMHApAa (HJIOCKOCTBIO,
napannenLHoﬁ nin

https://m.edso0.ru/016e25eb
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NEPIEHIUKYIIAPHON OCU
LHUAJTUHPA)

Konnueckas noBepXHOCTb,
o0pa3yrInne KOHUIeCKOU

bu6mmoreka [{OK

! IIOBEPXHOCTH, OCh U BEPIIMHA https://m.edsoo.ru/c94ba09b
KOHUYECKOW MOBEPXHOCTH
Konyc: ocHOBaHue u BepivHa,

8 o0pa3yroinas U 0Ch; IJIOMAIb bubmorera [JOK

. . https://m.edso0.ru/897dd3b2
OOKOBO M MOJHOM MOBEPXHOCTH
VYceu€HnsIil KOHYC: 00pa3 ue

9 Y BBICOTA,; OCHOB};HI/ISI E 6(?:((())[1;12151 brbmorexa [OK
’ https://m.edsoo.ru/1468bab3

MTOBEPXHOCTh
N3obpaxenne koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTBIO, bubnuoreka [IOK
MapajyieIbHOM OCHOBAHUIO, U https://m.edsoo.ru/Obdelbe8
IJIOCKOCTBIO, IPOXOIAIIEH yepes
BEPIINHY)

1 KomOunarmus Ten BpamieHus u bubnuoreka [JOK
MHOTOT'PAHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHUK, OMUCaHHBIN

12 okoJ1o chepsl; chepa, BucaHHAS bubnuoreka [JOK
B MHOTOTPaHHUK UJIU B TEJIO https://m.edso0.ru/0b136158
BpaIleHUS

13 [Tonsarue 06 00bEMe. OCHOBHBIC bubmuoreka [JOK
CBOMCTBa 0OBEMOB TeI https://m.edsoo.ru/26a03fb7

14 O0BEM MIMHIIPA, KOHYCA bubnuorexa [IOK



https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
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https://m.edsoo.ru/5513d87b

bu6mmorexa [IOK

15 O0né apa omanb cde
1M LIapa 1 oA/ cheph! https://m.edso0.ru/d189bde2
[TogoGHBIE TelIa B TPOCTPAHCTBE.

16 COOTHOIICHUS MEXKTY bubnuorexa [JOK
IIJIOIIAIIMH ITOBEPXHOCTEH, https://m.edsoo.ru/810cfleb
00BpéMaMu 1TOJOOHBIX TENT
KontponsHas pabota no temam

17 "Tena Bpamntennsa” u "OObeMBI bubmmorexa [TOK

" patt https://m.edsoo.ru/4a33a8ab
TE

18 BexTop Ha miockocTy u B bubnuoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/5caefclb

19 CnoxeHue 1 BRIYUTaHHUE bubnuorexa [JOK
BEKTOPOB https://m.edsoo.ru/23f4f089

20 VYMHOKEHNE BEKTOPA Ha YHCIIO bubmmorexa LOK

P https://m.edsoo.ru/dee379¢eb
Paznoxenne BekTopa 1o Tpém
21 HEKOMILUIaHApHBIM BEKTOPaM Eubmrorexa HOK
P pam. https://m.edsoo.ru/a28fd74e
[IpaBuio mapanmienenurnena
Pemenne 3a1a4, CBsI3aHHBIX C
22 IPUMEHEHUEM [IPABWII JEUCTBUI bubmnorexa [IOK
p p a https://m.edso0.ru/5a827900
C BEKTOpaMHu
KoopanHaTHO-BEKTOPHBIA METO
23 o I/IpiﬂleHI/II/I reOMef MYECKUX ! bubmnorexa [IOK
pHp p https://m.edsoo.ru/d3alfe30
3a1a4
24 [IpssmoyronpHas cucreMa Bubmmorexa LIOK

https://m.edsoo.ru/48db7058



https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
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KOOpAMHAT B IIPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreitmme 3axauu B

KOOpIMHATAaX
YTroJ1 MeXK 1y BEKTOpPAMH.
25 CkansipHO€ TPOU3BE/ICHUE bubmorexa HOK
https://m.edsoo.ru/725effc4
BEKTOPOB
26 Brrunicienue yrioB Mexay bu6mmoreka [{OK
MPSMBIMU U IJIOCKOCTSMH https://m.edsoo.ru/8efbe78e
KonTponbnas paborta no teme
27 "BekTopsl 1 KOOPAWHATHI B Bubamorexa [JOK
" https://m.edsoo.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpEeHuE, 0600IICHNE 1
28 CHCTEMAaTH3aLMs 3HAHUIA. bubnuorexa [JOK
OcHoBHbIE (HUTYPBI, (PAKTHI, https://m.edsoo.ru/1780ba5d
TEOPEMBI Kypca TUIAHUMETPUH
[ToBTOpEeHUE, 0600IICHNE 1
29 CHCTEMAaTH3aLMsl 3HAHUIA. bubnuoreka [JOK
OcHoBHbIE (HUTYPBI, (PAKTHI, https://m.edsoo0.ru/078cd184
TEOPEMBI Kypca TUIAHUMETPUH
[ToBTOpEHUE, 0000IICHNE 1
30 cUcTeMaTH3alys 3HaHUi. 3a1auun bubmuoreka [JOK
IJIAHUMETPUU U METOJIbI UX https://m.edsoo.ru/7491efe0
perieHus
[ToBTOpEHue, 06001mEeHNE U
N bubmuoreka [JOK
31 CUCTEMATHU3alHA 3HaHUH. 3a1aun

TUIAaHUMETPUH U METObI UX

https://m.edsoo.ru/4dffda97



https://m.edsoo.ru/725effc4
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peLeHus

[ToBTOpEHUE, 0000IICHNE U

32 cuCTeMaTu3alus 3HaHUMN. 1 bubnuorexa [JOK
OcHoBHBIE (HUTYPHI, PAKTHI, https://m.edsoo.ru/74b2ad91
TEOPEMBI Kypca CTEpEOMETPUH
bubmuoreka [IOK
33 HroroBast KOHTpOJBbHAS paboTa 1 httos://m.e dsoc])_.lru Jecoadfc
34 [ToBTOpEHue, 06001mEeHNEe U 1 bubnuorexa [JOK
cucTeMaTu3anus 3HaHUH https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME



https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJbHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOIrPaMMbI Cpe/iHero o01ero 00pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IpsAMasi, INIOCKOCTb
25 [IpuMeHsATh aKCHOMBI CTEPEOMETPHH W CJIEICTBHS W3 HHUX MpU
' pELIeHUH T€OMETPUUECKUX 3a/1a4
23 OnepupoBaTh MOHATUSAMU: MAPAJIENBHOCTh U MEPHEHAUKYISIPHOCTD
' MPSIMBIX U ITIOCKOCTEN
-4 KnaccugpunupoBaTs B3aMMHOE paclosioKeHUE MPSAMBIX U IIIOCKOCTEH
' B IIPOCTPAHCTBE
OnepupoBaTh HOHATHSMM: JIBYIPAaHHBIA YroJl, 'paHH JABYTPaHHOTO
7.5 yria, pedpo ABYrpaHHOTO YTJIa, JIMHEWHBIA YroJl IBYIPaHHOTO yrJa,
rpajycHas Mepa JABYTPaHHOTIO yria
OnepupoBaTh NOHATUAMU: MHOIOI'PAaHHMK, BBITYKJIbIA U HEBBITYKJIbIN
7.6 MHOT'OI'paHHUK, 3JIEMEHTBI MHOTOI'paHHMKA, IPABUJIbHBIH
MHOT'OI'PaHHUK
27 Pacrnio3HaBaTh OCHOBHbBIE BHU/Ibl MHOTOTPaHHUKOB (MMpaMuja, npusma,
' IPSMOYTOJIbHBIH Mapasuienenumnesn, Kyo)
KnaccupunupoBaTb MHOTOTpaHHUKH, BbIOUMpas OCHOBaHMS JUIs
- g K1accupuKauy  (BBIIYKIbIE M HEBBIYKIbIE MHOT'OTPaHHHUKH,
' NpaBUJIbHbIE MHOTOTPAHHUKHU, TpsAMbIE M HAKJIOHHBIE MPU3MBI,
napaesenune bl)
29 OnepupoBaTb  MOHATUSMHM:  CEKyllas  IJIOCKOCTb,  CEUYCHHE
' MHOTOI'paHHHMKOB
210 OOBACHATD NPUHIUMBI TMOCTPOEHHUS] CEUYEHHH MHOTOI'PAaHHMKOB,

HCIIO0JIb3Ys MCTOJ CJICAOB




7.11

Crpouth cedyeHHs] MHOIOIPAHHUKOB METOJIOM CJIEAOB, BBIIIOJIHATH
(BBIHOCHBIC) IUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX

¢buryp: Buz cBepxy, COOKy, CHU3Y

7.12

Pemrate 3amaun Ha HAaXOXKJIEHHE TE€OMETPUYECKUX BEIUYMH 110
oOpa3uaM WiIM aJIropuTMaM, HPUMEHSS W3BECTHbIE AHAIUTUYECKUE
METObI IIPU PELICHWH CTAaHJAPTHBIX MaTEMaTU4YECKHUX 3a1ad Ha
BBIYMCIICHUE PACCTOSSHUA MEXIY JBYMS TOYKaMH, OT TOYKH [0
NpsIMOM, OT TOYKM JO IUIOCKOCTH, MEXIY CKPEUIMBAOIIMMUCS

IIpsAMBIMHA

7.13

Pemrate 3aa4i Ha HaXO0XACHHUC TCOMCTPHUYCCKHUX BCJIMYUH IIO
06pa3uaM WX aJIrOpuTMaM, MNPUMCHASA HW3BCCTHBIC AHAJIUTHYCCKUC
MCTOJbI IMPHU PEIICHUHU CTAHJAPTHBIX MAaTCMATUYCCKUX 3aaad Ha
BBIYUCIICHHUE YIJIOB MCXAY CKPCHIMBAOIMUMHUCA IPAMBIMU, MCKIY

prlMOﬁ " INIOCKOCTBIO, MEXKAY INIOCKOCTAMU, ABYTI'PAaHHBIX YI'JIOB

7.14

Beruucnsate 00bEMBI M IUIOMIATHM TIOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, mEpamMuAa) ¢ TOpUMEHEeHHeM  (HOpMys,  BBIUYUCIATH
COOTHOIIGHUSI MEXAYy IUIOMAAIMHA  TOBEPXHOCTEH, 00BEMaMu

noao OHBIX MHOI'OIrpaHHHUKOB

7.15

OnepupoBaTh MOHATUSIMH: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCh U

IIJIOCKOCTh CUMMETPHUH, HEHTP, OCh U IIJIOCKOCTh CHMMETPUHU (bI/Il"ypBI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh U UHTEPIPETUPOBATH UHPOPMAIUIO O
IPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (PUTypax, MPEACTaBICHHYIO Ha

yepTexax U pUCyHKax

7.17

[IpumeHsTH reoMeTpUUYECKre bakThI TUTST pelieHus
CTEpEOMETPUYECKUX 3a/ay, MPEANOIaralomux HECKOJIbKO IIaroB

peuiCHus, €CJIN YCJIOBUSA NIPUMCHCHU 3a/IaHbI B SIBHOI (1)0pMe

7.18

[IpumeHsTh TpoCTeHlIne MPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPHU PEIICHUH CTEPEOMETPHUUECKUX

3aaa4

7.19

HpI/IBOI[I/ITL IMPpUMEPLI MATEMATUYICCKUX 3aKOHOMepHOCTeI>'I B IIpUpoac

U JKU3HH, PACIIO3HABATDH MTPOABJIICHUC 3aKOHOB I'COMETPHUHN B HCKYCCTBC

7.20

HpI/IMeHHTL MOJIYYCHHBIC 3HAHWA Ha IMPAKTHKE. aHAJIMU3UPOBATH

PCAJBHBIC CUTyallUM W NMPUMCHATH U3YYCHHBIC IMOHATHUA B IPOLECCCE




MOKWCKA PEIICHUS MaTeMaTH4eCKu CQPOPMYIUPOBAHHON MpPOOIEMBI,
MOJICIMPOBATh  pEAJbHBIE CUTyallud Ha  S3bIKE T'EOMETpHH,
UCCIE0BAaTh  IIOCTPOEHHBIE  MOJEIM  C  HCIOJIb30BAaHHEM
TeOMETPUYECKUX MOHATHH WM TEOpeM, amrmapara anreOpbl, pemarb
MPAaKTUYECKHUE 33/a4M, CBS3aHHBIC C HAXOXJICHUEM T'€OMETPHUYECKHX

BCJIMNYHUH

11 KUIIACC
Kon .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpOBePsIEMOr0 .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeTHEro 001ero 06pa3oBaHus
pe3yJabTaTa
6 I'eomerpust
OnepupoBaTh  MOHATHSAMHU:  IMJIUHAPHYECKAs  MOBEPXHOCTD,
6.1 o0pa3yromnye MWIMHAPHYECKOW MOBEPXHOCTH, WIMHIP, KOHUYECKast
' MOBEPXHOCTh, OO0pa3yrolue KOHHYECKOW TIOBEPXHOCTH, KOHYC,
chepudeckas MoBEpXHOCTh
6.2 Pacno3naBate Tena Bpamenus (MUJIMHIP, KOHYC, cdepa U map)
6.3 OOBICHATH CITOCOOBI TIOJIYUYEHHUS TEJ BpaAICHUS
6.4 KinaccudumupoBaTs B3auMHOE pacmoiokeHue chepbl U MI0CKOCTH
OnepupoBaTh MOHSATHSIMHU: IAPOBOW CETMEHT, OCHOBAHHE CEIMEHTA,
6.5 BBICOTA CETMEHTa, IIAPOBOM CJIOM, OCHOBaHWUE WIAPOBOTO CIIOS,
BBICOTA IIAPOBOTO CJIOS, IIAPOBOU CEKTOP
66 Bbrunciare 00bEMBI M IUIOIIAJAM IOBEPXHOCTEH TEN BpAIICHUS,
. TEOMETPUYECKUX TeJI C MPUMEHEHUEM (opMyI
OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHHK, BIUCAHHBIA B cdepy U
6.7 OTIMCaHHBIN 0KOJIO cdepsl, chepa, BIUCaHHAS B MHOTOTPAHHUK WJIU
TEJIO BpallleHUs
6.8 BbIYHCIATE COOTHOIIEHHMS MEXKIY IUIOHIAASMH TIOBEPXHOCTEH U
. 00BbEMaMU MOJAOOHBIX TeT
6.9 N3o00paxkate wu3ydaemble (GUTYPHl OT PYKH H C MPUMEHEHHEM
' MPOCTHIX YEPTEKHBIX UHCTPYMEHTOB
6.10 BbINONHATE (BBIHOCHBIE) IUIOCKHE YEPTEXH W3 PUCYHKOB IMPOCTHIX




00BEMHBIX (UTYp: BHJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHS Tel

BpAILICHUSA

6.11

W3BnekaTh, HHTEPIPETUPOBATH U MPEOOPa30BbIBAaTh HHPOPMAIHIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UIYpax, NMPEACTABICHHYIO Ha

YEepTE)KaxX U PUCYHKAX

6.12

[IpumenATH reOMETPUYECKHUE (dakThbl JUIS pewmenus
CTEPEOMETPUYECCKUX 3aJad, MPEIIOJAralolliuX HECKOJBKO IIaroB

pelIeHHUs, eClIi YCIOBUS IPUMEHEHUS 3aaHbl B IBHOU popme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BremonaaTe Z[Cf/JICTBI/Ifl CJIOKCHUSA BCKTOPOB, BBIYUTAHUA BCKTOPOB U
YMHOKCHHA BEKTOpa Ha 4UCJIO, 06”I)$ICH$ITI>, KakKMMH CBOMCTBAMH OHH

oOmazmaroT

6.15

[IpumeHsTh MpaBUiIO NapauieNenune1a Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHIATHSAMHU: JEKAPTOBBI KOOPAMHATHI B TIPOCTPAHCTBE,
BEKTOP, MOIYJIh BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
yrol MEXIy BEKTOpaMH, CKaJspHOE MPOU3BEJIECHUE BEKTOPOB,

KOJINIMHCAPHBIC 1 KOMITIJIAHAPHBIC BEKTOPEI

6.17

Haxonuts cyMMy BEKTOPOB M IIPOU3BEICHUE BEKTOPA HA YKCIO, YroJl
MEXAY BEKTOPaMH, CKaJIsIpHOE NMPOU3BEACHUE, PACKIIAAbIBATH BEKTOP

10 IBYM HECKOJIJIMHECAPHBIM BCKTOpaM

6.18

3a,Z[aBaTB IIJIOCKOCTh YPAaBHCHUEM B HeKapTOBOﬁ CUCTEME KOOpAHAT

6.19

Pemate HpOCTCﬁHIPIG rCOMCTPHUYCCKUEC 3aJadd Ha IPHUMCHCHUC

BEKTOPHO-KOOPAHWHATHOTIO ME€TOJa

6.20

Pemate 3aJa4d Ha J0Kas3aTCJIbCTBO MAaTEMAaTHYCCKUX OTHOIIICHUH U
HaXO0XIACHHC ICOMCTPHUUCCKUX BCINYNH 8(6] 06pa3uaM 50058
aJiropurMam, NpUMCHAA  HU3BCCTHBIC  MCTOIblI IIpU  PCHICHHH

CTAaHAAPTHBIX MATCMATHUYCCKUX 3a/la4

6.21

[IpuMmeHsTh mpoCTEWIINe MpOorpaMMHBIE CPEICTBA M SJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHCTEMbI MPU PEIICHUU CTEPEOMETPUUECKHUX

3aaa4

6.22

HpI/IBOILI/ITL MMPpUMEPLI MATCMATHUYCCKUX 3aKOHOMepHOCTeI>'I B IIpUpoJe
U IKXKH3HHU, PacCllO3HABATh IIPOSABJICHUC 3daKOHOB TCOMCTPHU B

HCKYCCTBE

6.23

HpI/IMeHHTL MOJIYYCHHBIC 3HAHUS HaA I[MPAKTHUKE: aHAIU3UPOBATH




peanbHbIe CUTYAIlMM W MPUMEHSATh W3yYEHHBIC MOHATUS B IpoIecce
MOKCKA PEIHICHUS MaTeMaTU4ecKu Cc(hopMyIupoBaHHON MPOOIEMBI,
MOJICIUPOBAaTh  pEajJbHBIC CUTyallud Ha S3bIKE T'€OMETPHH,
UCCIeoBaTh  IOCTPOGHHBIE ~ MOJENM  C  HCIOJIb30BAaHHEM
TeOMETPUYECKUX TIOHATHI M TeopeM, ammapara aireOpbl, pemaTh
NPaKTUYECKUE 33JauH, CBSI3aHHBIC C HAXOXKJICHHEM T'€OMETPHYECKUX

BCJIMNYHUH




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kon

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

I'eomerpus

7.1

OcHOBHBIE TOHATUS CTepeoMeTpuu. Touka, mpsiMasi, MIIOCKOCTh, MMPOCTPAHCTBO.
[Tonatue 00 AaKCMOMATHYECKOM TMOCTPOCHHUH CTEPEOMETPHH:  aKCHOMBI

CTEPEOMETPUH U CIICJICTBUSA U3 HUX

7.2

B3aumHoe pacnosokeHue TpSAMBIX B IPOCTPAHCTBE: IEepeceKaroluecs,
MapajuleJIbHbIE M CKpelIMBAIOIIMecs mnpsMble. llapamnenbHOCTh HpSAMBIX U
IJIOCKOCTEH B TMPOCTPAHCTBE: TMapajUleJbHBIE TPSIMbIE B MPOCTPAHCTBE,
MapaJIETBbHOCTh TPEX MPSIMBIX, NAPAILICTBHOCTh MPSIMON U TJIOCKOCTU. YTIIBI €
COHAINpPABJICHHBIMU CTOPOHAMH, YroJl MEXIy MpsIMbIMH B TMPOCTPAHCTBE.
[TapannenpHOCTh  IUIOCKOCTEH:  MapajuiesibHble  IJIOCKOCTH,  CBOMCTBA
napajuieIbHbIX TIocKocTel. [lpocreiimue mpocTpaHCTBEHHBIE (GUTYPHI Ha

TUTOCKOCTH: TETPadAp, KyO, mapauiesienuIel, IOCTPOCHUE CeUCHU I

7.3

[lepnieHIUKYIAPHOCTh MPSIMOW M IJIOCKOCTH: TEPHEHIUKYISApPHBIE MpsIMble B
MIPOCTPAHCTBE, MPSAMBIC MapaJICIbHbIE U NEPIEHAUKYISPHbIE K IUIOCKOCTH,
MpHU3HAK MEPHEHAUKYIIPHOCTH MPSMOM M IUIOCKOCTH, TeopemMa O MpsSMOi
MEPIEeHIUKYIAPHON TUIOCKOCTU. YTIIBI B MPOCTPAHCTBE: YrOJ MEKIY MPSAMON U
IUIOCKOCTBIO, JIBYTPAHHBIA  yroJl, JUHEWHBIA yrol JBYrPaHHOrO  yrja.
[lepnieHIuKyNIAp U HAKJIOHHBIE: PACCTOSIHUE OT TOUKH J0 TIOCKOCTH, PACCTOSIHUE
OT TpAMOM 10  TUIOCKOCTH, TMpoeKuus  ¢GUrypsl Ha  IUIOCKOCTb.
[lepneHIUKYIAPHOCTh  IJIOCKOCTEW: TMpPHU3HAK MEPIEHIUKYISIPHOCTH  JBYX

mIockocren. Teopema 0 TpEX NMEepIEHAUKYIISIPax

7.4

Ilonsatue MHOT'OI'paHHHUKA, OCHOBHBLIC JJICMCHTBI MHOTI'OI'PAHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIEC MHOT'OI'PaHHUKH, pasBépTKa MHOTOI'paHHHKaA. HpI/ISMaZ N-yrojbHas
pu3Ma, rpaHu 1 OCHOBAHHUA IIPU3MBI, IpsAMAasA U HAKIIOHHAA [MTPU3MBI, OokoBas U
IIoJHas MMOBCPXHOCTH IMMPU3MBI. Hapannenennnez[, HpﬂMOerJ'ILHLIfI

Hnapajiiejacnuiea u €ro CBOICTBA. HI/IpaMI/II[al N-yrojbHas IHpamMuga, rpaHu Hu




OCHOBaHUE NHUpaMM/ibl, O0KOBasl U MOJHAS NOBEPXHOCTh MMPAMU/IbI, IPABUIIbHASL
U yced€HHas MNupamMuaa. OJEMEHTbl Npu3Mbl U nupamuiabl. llpaBuibHble
MHOT'OTPaHHUKH: IOHATHE IIPABUIBHOIO MHOIOTPaHHUKA, IIPaBUJIbHAS IIPU3Ma U
IIpaBUJIbHAS IHPAaMHUJIA, MPABWIbHAS TPEYrojbHas NUpamMuia U IPAaBUIbHBIN
TeTpa’ap, KyO. IlpencraBieHue o NpaBUIBHBIX MHOTOTPaHHHKAX: OKTadIp,

nojaexadip U ukocasapyrue CedeHus: IpU3Mbl U TUPAMHUIBI

7.5

CI/IMMeTpI/Iﬂ B TIPOCTPAHCTBC. CUMMCTPHA OTHOCUTCIIbHO TOYKH, Hp?[MOfI,
TIJIOCKOCTH. DJIeMEHThI CUMMCTpUHU B MHUpaMHUJAX, mapajuiejacnuieaax,

IMpaBHUJIbHBIX MHOTOI'paHHHUKaX

7.6

Boruncnenue sneMeHTOB MHOTOTPaHHMKOB: pEOpa, AuaroHanu, yriel. [lnomans
OOKOBOM TOBEPXHOCTU U IOJHOM IMOBEPXHOCTH MPSAMOIM MNPU3MBI, IUIOIIATb
OCHOBaHHWH, Teopema O OOKOBOW IMOBEPXHOCTH MpsAMOM mpu3Mbl. [Lmomanp
OOKOBOM TOBEPXHOCTHM U TIOBEPXHOCTH NPaBUIBHOW MUpaMHIbI, Teopema O
momann yced€éHHo mnupamuasl. llonstre 006 o0wpéme. OOBEM mHpPaMUIbI,

MIPU3MBI

7.7

[Tomobnbie Tema B mpocTpaHcTBe. (COOTHOMIGHUS MEXKIY IUIOMIAASIMHU

MMOBEPXHOCTEH, 00bEMaMU TI0I0OHBIX TEIT

11 KIJACC

Kox

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

6

I'eomerpust

6.1

Hunuaapudeckas MOBEPXHOCTh, 00pa3yronine IMIMHIPUYECKON MOBEPXHOCTH,
OChb IIWIMHApPUYECKOW moBepxHOCTH. [lunuuap: ocHoBaHuss W OOKOBas

IIOBCPXHOCTD, o6pa3yfoma}1 H OChb, IIOaAb OOKOBOH M MOJIHO IMOBCPXHOCTH

6.2

Konunueckass moBepxHOCTb, 0Opa3yroline KOHHUYECKOW IOBEPXHOCTHU, OCh U
BEpLIMHA KOHMYECKOM mnoBepxHOcTH. KoHyc: oOcHOBaHMe U  BeplIMHA,
oOpa3ymolas U 0Ch, IUIOMIAsr OOKOBOW M TOJHOM MOBEPXHOCTH. Y CEUEHHBIN

KOHYC! o6pa3y10ume " BbICOTA, OCHOBAHUA U OokoBast MMOBEPXHOCTH

6.3

Cdepa wm map: LEHTp, paauyc, AUAMETp, IUIOUIAJb IOBEPXHOCTU CQEpH.
B3anMHoe pacnosoxeHue chepbl M IUIOCKOCTH, KacaTesbHas IJIOCKOCTh K

cdepe, momaaks chepsl

6.4

I/I306pa)KeHI/IC TCJI BpallICHUA Ha IIJIIOCKOCTH. P%BépTKa MUJIIMHApPA 1 KOHYCa




6.5

KomOunamum ten BpamieHus U MHOTOTPAHHUKOB. MHOTOIpaHHHK, OMHMCAHHBIN

oxoJio cepsl, chepa, BircaHHAs B MHOTOTPAHHHUK, UM TEJIO BPAIICHUS

6.6

[Tousitne 06 06véMe. OcHOBHBIE CBOICTBA 00BEMOB Ten. Teopema 00 0OBEME
MPSIMOYTOJIBHOTO Tapaivienenunena u ciaeactsus u3 He€. OOBbEM HMIHMHIpA,

koHyca. O0BEM Mmapa u TIomaas chepbl

6.7

[TogoGHble Tema B mpocrpancTBe. COOTHOMICHHS MEXKAY IUIOMIQISIMHE

MOBEPXHOCTEH, 00bEMaMH MOTOOHBIX TEJ

6.8

Ceuenust nunuHApa (MapajulebHO W MEPHIEHAMKYISIPHO OCH), CEYEHHs KOHYca

(mapanienbHOE OCHOBAHUIO U MPOXOsIlee Yepe3 BEPIINHY), CEUEHHUs 11apa

6.9

BGKTOp Ha IJIOCKOCTH W B IMMPOCTPAHCTBC. CnosxeHue ¥ BBIYUTAHUE BCKTOPOB.
YMHOXEHHME BEKTOpa Ha 4ucio. PasynokeHue BeKTopa IO TpEM
HEKOMIIIaHApHBIM BekTopam. [IpaBmno napamtenenunena. Pemennme 3anad,

CBSI3aHHBIX C IPUMEHEHHUEM IIPABUJI ACVCTBUI C BEKTOpaMU

6.10

[IpssMoyronpHas cuctema KOOpAMHAT B IpocTpaHcTBe. KoopawHatel BekTopa.
[Ipocrenmme 3agaun B KOOpAMHATaX. YToJl MexAy BekTopamH. CkaiasipHOe
MIPOU3BEACHNE BEKTOPOB. BhIunciaeHune yrioB Mexay MPsSMBIMH U TJIOCKOCTSIMHU.

KoopauHaTHO-BEKTOPHBIN METO MPH PELIEHUH T€OMETPUUYECKUX 3a/1au




MPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOI'PAMMBI CPEJJHET'O OBIIIET'O OBPA3OBAHUS

Kox
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPeAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOI1 00pa30BaTe/ILHOIi MPOrpaMMBbI cpeIHero
0011ero o6pa3oBaHus

Brnagenune meTomamMu J0Ka3aTeNbCTB, aITOPUTMAaMU PEIICHUs 3a/1a4;
yMeHue (HOopMyJIHpOBaTh U ONEPUPOBATH MOHATUSIMU: OIpENEICHUE,
aKCHoOMa, TeopeMa, CIIEJICTBUE, CBOMCTBO, MPU3HAK, JOKa3aTEIbCTBO,
paBHOCHJIbHBIE  (DOPMYJIUPOBKHU; NPUMEHATh  UX;  YMEHHE
dbopmynupoBaTh 0OpaTHOE U TPOTHUBOIOJIOKHOE YTBEPXKICHUE,
NIPUBOJUTL TIPUMEPbl U KOHTPIPUMEPBI, HCIIOJIb30BATh METOJ
MaTeMaTU4YEeCKOU HWHAOYKIUH, IMPpOBOANTH JO0Ka3aTCJIbHBIC
pacCyXJCHHsS TP PENICHUW 3a7ad, OICHWBATh JIOTHYECKYIO
MPAaBHIBLHOCTh PACCY)KICHUH; YMEHHE OIEPHPOBATh MOHATHUSIMHU:
MHOJKECTBO, TOJAMHOKECTBO, OIEPAIlMU HaJ MHOXKECTBAMH, YMEHHE
WCIONh30BaTh TEOPETUKO-MHOXKECTBEHHBIM armapaTr sl OIHCaHUS
peabHBIX TPOIIECCOB | SIBJICHUH M MPHU PEIICHUH 33734, B TOM YHCIIe
U3 JPYruX Y4eOHBIX MPEIMETOB; YMEHHE OIEPHUPOBATH MOHSTHSIMHU:
rpad, cBs3HBIA Tpad, ACpeBO, MHUKI, rpad Ha TUIOCKOCTH;, yMEHHE
3aJaBaTh M ONMCBIBaTh  Tpadpl  Pa3MYHBIMA  CHOCOOAMH;

UCIO0JIb30BaTh Tpadbl IPU PEIICHUN 3a/1a4

VYmenune OIICpUpOBATh IMOHATHAMMU. HATypaJbHOC 4YHCIIO, IEJI0C
YUCJIO, CTCIICHb C LOCJIbIM IIOKAa3aTCJICM, KOPCHb HaTypaHBHOfI
CTCIICHHU, CTCIICHb C pallHOHAJIbHBIM IIOKA3aTCJICM, CTCICHb C
,Z[eﬁCTBHTeHLHLIM IIOKa3aTcCJIEM, HOFaqu)M qucia, CMHYC, KOCUHYC U
TAHI'CHC ITPOU3BOJIBHOTO YHCJA, OCTATOK IO MOAYJIHO, pallMOHAJIBHOC
YUCJIO, UppallUOHAJIBHOC YHCIIO, MHOXCECTBA HATYPAJIbHBIX, LCJIbIX,
padOHAJIbHBIX, JEHCTBUTEIBHBIX quceil; YMCHUC HCIIOJIb30BATh
IMPU3HAKHU ACIIMMOCTH, HaMEHBIIHNN O6II.[PII>'I JACITHUTCIIb U HAMMCHBIIICC
06mee KpaTHOC, aJI'OpUTM EBknunga npu pCeUHICHUN 3aaa4,
3HAKOMCTBO C Pa3JIMYHBIMU MO3UIUOHHBIMHU CUCTECMaMU CUHCIICHUS,

YMCHHC BBIINIOJIHATE BBIYHUCJICHUC 3HAUCHUH H npeo6pasoBaHI/m




BBIPQKEHUH CO CTENEeHAMH U Jorapupmamu, mpeoOpa3oBaHUsS
IpOoOHO-palMOHATIBHBIX ~ BBIPQKEHUH;  yMEHHUE  ONEpUpPOBAThH
HNOHITUSIMU: TIOCJIE0BATENbHOCTh, apu(MeTHyecKas Mporpeccus,
reoMeTpHYecKast nporpeccus, OECKOHEYHO yObIBaromias
reoMeTpHYecKast IIpOrpeccusi; yMeHue 3aJaBaThb
IOCJIEZIOBATEIBHOCTH, B TOM YHCJIE C MOMOIIBIO PEKYPPEHTHBIX
(dopmMynn; yMEHHE OINEpHUPOBATH TMOHATHAMHU: KOMIUIEKCHOE YHCIIO,
CONMpsOKEHHBIE  KOMIUIEKCHBIE  YHCJIa, MOAYJIb U  apryMEHT
KOMILJIEKCHOTO ~ 4ucia, (opMa 3anucl  KOMIUIEKCHBIX — YHCell
(reomeTpuyeckasi, TPUrOHOMETpUYECKasi M anredpandeckas); yMeTb
MPOU3BOJUTE  apuPMeTHUecKue JeHCTBUS C  KOMIUJIEKCHBIMU
YHCclIaMU; IPUBOIUTH MPUMEPHI UCIOIb30BaHUS KOMIUIEKCHBIX YHCET;
ONEPUPOBATh MOHATHUAMM: MaTpuma 2x2 u 3X3, ompenenuTenb

MaTpHIIbl, TCOMETPUUECKHUI CMBICI OTIpeAETUTENS

Ymenue OTICpUPOBATH TTOHSTHSIMH: paroHaIbHbIE,
WppalroHallbHbIe, TOKa3aTeNbHbIE, CTENEHHbIE, JIorapupMUIecKue,
TPUTOHOMETPUUECKHE YpPAaBHEHHUS M HEPABEHCTBA, HUX CHUCTEMBI;
YMEHHME ONEepUPOBATh TMOHATHUAMU: TOXKAECTBO, TOXKJICCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPAaBEHCTBO, CHUCTEMa YpaBHEHUN U
HEpaBEHCTB, PAaBHOCUJIBHOCTh YypaBHEHHI, HEPABEHCTB M CHCTEM;
YMEHHE pellaTh YpPaBHEHHS, HEPABEHCTBA M CUCTEMBI C IMOMOIUIbIO
pa3IUYHbIX TPUEMOB; pelIaTh ypaBHEHUS, HEPABEHCTBA U CHUCTEMBI C
napaMeTpoM; MPUMEHATh YpaBHEHUsI, HEPABEHCTBA, UX CUCTEMBbI JJIs
pelIeHus MaTeMaTUYeCKHX 3ajad M 33Jay U3 pa3IMyHbIX oOnacteit

HAayKu U peaHLHOﬁ KHU3HU

YMeHue onepupoBaTh HNOHATUAMM: (QYHKUUS, YETHOCTb (YHKIIMH,
HEepUOIUYHOCTD ¢byHKLUY, OrPaHUYEHHOCTh ¢GyHKLHY,
MOHOTOHHOCTh (PyHKIMH, O3KCTpeMyM (yHKIMHM, HauOoJibliee U
HalMEHblllee 3HaueHHs (QYHKUIUU Ha IPOMEXYTKE, HelpepbIBHAS
¢GyHKLUsA, acUMOTOTHl Trpaduka GYHKIUM, T[epBas U BTOpasd
Opou3Bo/HAs (YHKIUH, TEOMETPUYECKUH U (U3NYECKUH CMBICIT
IPOM3BOJIHOM, MEpBOOOpa3Hasi, OMNpeNesEHHBIA HHTErpai; yMEHHE
HaXOJIUTh AaCUMITOTHl TIpaduka (GYHKIUU; YMEHHE BBIYUCIATH

NONPOU3BOJHBIC CYMMBI, IIPOU3BCACHHUA, YAaCTHOIO W KOMIIO3HUIINU




(GyHKUIMH, HAXOAUTh ypaBHEHUE KacaTeNbHOM K rpaduky (yHKINU;
yYMEHUE HaXOJIUTh HPOM3BOJHBIC UIEMEHTAPHBIX (PYHKIMI; yMEHHE
UCTIOJIb30BATh MMPOU3BOIHYIO JJISl UCCIIEAO0BaHUS (DYHKIMNA, HAXOIUTh
HanOOJIbIINE W HaWMEHbBIINE 3HaueHHs] (QYHKIUI; CTPOUTH rpaduku
MHOTOYJIEHOB € HCIOJb30BAHUEM ammapara MaTeMaTH4eCKOIro
aHaln3a; MPUMEHATh TMPOM3BOJHYIO JUIS HAXOXKICHHS HAMITy4IIEro
pelieHus B IPUKIaIHBIX, B TOM YHCJIE COIUAITBHO-YKOHOMUYECKUX U
dbu3uYeckux 3aJavyax; HAXOAUTh IUIOMATM U O00BEMBI (Qury c
MOMOIIBIO WHTErpaja; MPHUBOAWTH TPUMEPHl MaTEeMAaTHYECKOTO

MOJIETUPOBAHUS C TOMOILBIO (D depeHIIMATBHBIX YpaBHEHUI

YMeHue onepupoBaTh MNOHATUAMU: TpapuK QyHKUMU, oOpaTHas
GbyHKIMSA, KOMIO3UIMS (QYHKIUH, TnHelHas GyHKIUS, KBaJpaTHuHas
GbyHKIMSA,  palMOHaNbHAas  (QYHKUWA,  cTerneHHas  (QyHKIus,
TPUTOHOMETpUUECKHE (PYHKIUHU, OOpaTHbIE TPUTOHOMETPHUUECKHE
(GbyHKIMM, TMOKazarenbHas W Jorapupmudeckas (QyHKIUU; yYMEHHE
CTPOUTH rpadvKH U3YICHHBIX (YHKIIUMA, BBITIOJTHATH MPE0Opa3oBaHUs
rpa¢ukoB  (QYHKIMHA, WCIONB30BaTh Tpaduku I U3YYICHHS
MIPOLIECCOB M 3aBUCUMOCTEH, ITPH PELICHUN 3a7a4 U3 IPYTUX YYEeOHbIX
NPEeIMETOB M 3a/a4 U3 pealbHOW JKU3HU; BbIpaXaTh (GopMyiaamu
3aBHCUMOCTH MEXJy BEJIMYMHAMM; HCIOJIB30BaTh CBOMCTBA H
rpa¢uku GyHKUMN JUIS peleHHs] YypaBHEHHH, HEPaBEHCTB U 3a1ay C
napameTpamu; U300paxaTb Ha KOOPAMHATHON IJIOCKOCTH MHOXECTBA

pelIeHnid ypaBHEHUH, HEPABEHCTB M UX CHUCTEM

VYmenune peuiaTh TCKCTOBBIC 3aJa4l pPAa3HbIX THUIIOB (B TOM 4YHCJIC Ha
IMPOOCHTBI, A0JIM U YaCTHU, Ha IBUKCHUC, pa60Ty, CTOUMOCTB TOBApoOB
U YyCIyr, HaJIOTH, 3aJadud U3 obnactu VIIpaBJICHUA JIMYHBIMH U
CEMEHHBIMH (bl/IHchaMI/I); COCTaBJIAATb  BBIPAKCHHA, YPABHCHUS,
HEPAaBCHCTBA M HUX CHCTEMbI II0 YCIOBHUIO 3aJadu, HCCIICAOBATH
IMOJIYYCHHOC pCIICHUC U OICHHUBATDH HpaB,Z[OHOI[O6HOCTI> PE3YJIbTATOB,
YMCHHEC MOJCINPOBATH PCAJIbHBIC CUTyallUW HaA A3BIKE MATCMATUKU,
COCTAaBJIATH BBIPpAXKCHUA, YPABHCHHA, HCPABCHCTBA U UX CHUCTCMBI 110
YCIOBHIO 3agaydu, HUCCICI0BAaTh MMOCTPOCHHBIC MOACIN C
HCIIOJIb30BAHUEM arrapara anre6pbl, HHTCPIPETUPOBATDH

HOJ’Iy‘IGHHLIfI pe3yiabTart




YMeHue omnepupoBaTh IMOHATHSAMHU: CpeaHee apupMeTHdecKoe,
MeauaHa, HauOoJblee 1 HaNMEHbIIIee 3HAaYEeHUs, pa3Max, IUCIepCHs,
CTaHJApTHOE OTKJIOHEHHME YMCIOBOrO Habopa; yMEHHE H3BIIEKaTh,
UHTEPIPETHPOBATh MH(OPMAIHMIO, TIPEACTABICHHYIO B TaOnHIax, Ha
auarpamMmmax, Tpadukax, OTPaKAIOIIyl0 CBOWCTBA  peabHBIX
IPOIECCOB M SIBJICHUH; MPEACTABIATH WHPOPMALUIO C IMOMOIIBIO
TabMUI W AMarpaMM; HCCI€A0BaTh CTATUCTUYECKUE IAHHbBIE, B TOM
YyHhclie C NPUMEHEHHEM TIpapuuyecKuX METOJOB M 3JIEKTPOHHBIX
CPEICTB; TrpaUuecKd HCCIEeN0BaTh COBMECTHbIE HAOIIOJAEHUS C

IIOMOIIIBIO JUArpaMM PAaCCEUBAHMS U JINHEWHON PErpeccuu

YMeHne onepupoBaTh MOHATHAMU: CIYYaWHBIM ONBIT M CIydalHOE
cOObITHE, BEPOSATHOCTh CIIy4alHOTO COOBITHS; YMEHHE BBIYUCIISTDH
BEPOSITHOCTh C HCIOJIb30BAHUEM I'paUUECKUX METOJIOB; IPUMEHSThH
(hopMyIbl CIIOKEHUSI M YMHOXKEHHS BEPOSITHOCTEH, (hopMyIy MOITHON
BeposATHOCTH, (opmyny bepHymnu, koMOuHaTOpHBIE (AKTHI W
(GopMynbl; OLIEHWBAaTh BEPOSTHOCTH pEAIbHBIX COOBITHH; yMEHHE
OICpUPOBATh NOHATHUAMHU: CIIydalHas BEJIMYMHA, PaCIpEICIICHUE
BEPOSITHOCTEH,  MareMaTHMYeCKOe  OXHUAAHHE, JUCIHEpPCHs H
CTaHJAPTHOE  OTKJIOHEHHE CIy4alHOH  BEIMYUHBL, (DYHKIHMH
pacmpenesieHuss M IUIOTHOCTH PaBHOMEPHOTO, ITOKA3aTEIbHOIO H
HOPMAJIBHOIO paclpeieieHUu; YMEHHE MWCIONb30BaTh CBOMCTBA
W3YYEHHBIX PpACHpEACICHU JUIsl pElIeHHs 3anad; 3HaKOMCTBO C
HNOHATUSAMM:  3aKOH  OOJBIIMX 4YHMCElI, METOAbl BbIOOPOUHBIX
UCCIICJOBAHNM; yMEHUE IPUBOAMUTH IPUMEPHI INPOSIBICHUSA 3aKOHA
00JIbIIMX YKCET B MPUPOJHBIX M OOLIECTBEHHBIX SBJICHUAX; YMEHUE
OIEpUPOBAaTh MOHATUSAMM: COYETAaHHE, IIEPECTAHOBKA, YHCIIO
COYETaHUHM, YHCIO NEepecTaHoBOK; OuHOM HploTOHA; ymeHue
OPUMEHATh KOMOUMHATOPHBbIE (DAKThl M PACCYXACHUS s PeLICHUs
3aJa4y; OLIEHMBAaTh BEPOSITHOCTH pEAIbHBIX COOBITUN; COCTaBIAThH
BEPOSITHOCTHYIO ~ MOJEJIb M  HUHTEPIPETHPOBATh  MOJIY4YEHHBIN

pe3ynbTat

YMmenue ONCpUpPOBATL TIOHATHUAMU: TOYKa, IpsAMasA, IIJIOCKOCTD,
IMPOCTPAHCTBO, OTPE30K, JYyY, BCJINYUHA VYTJIa, IUIOCKHUI yroi,

JBYIpaHHBIN Yroj, TPEXTPaHHBIM YroJ, CKpEIIMBAOLIUECs IMpsMbIE,




[apaJUICIbHOCTh U IMEPIECHAUKYISIPHOCTh IPSAMBIX M IUIOCKOCTEW,
YIroJ MEXIYy NPSAMBIMH, YrOJl MEXKAY HIPSAMON M IUIOCKOCTBIO, YrOJI
MEXIYy IUIOCKOCTSAMHM, pAacCTOSHUE OT TOYKM JO IUIOCKOCTH,
pacCTOSIHUE MEXKIY HPSIMBIMH, PACCTOSHHE MEXKIY IUIOCKOCTIMMU;
YMEHHUE HCIOJb30BaTh IMPH PEHICHWH 3a7ad W3ydeHHbIE (aKThl H
TEOpPEMBbI TUTAHUMETPHH;, YMEHHE OIEHHBATh pPa3Mephl OOBEKTOB
OKPYXKAIOILIEro MUPA; CTPOUTh MATEMATHYECKUE MOJIEIN C ITOMOIIBIO
F€OMETPUYECKUX NOHATUN M BEIWYMH, PEIIaTh CBSI3aHHBIC C HUMH

MMPAKTUYCCKUC 3aJa4r
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YMeHue omnepupoBaTh MOHATHUSAMH: IUIOIIAAb (QUIYpHl, OOBEM
¢burypsl, MHOTOTPaHHHUK, NpPaBWJIbHBII MHOTOTPaHHHUK, CEYEHUE
MHOTOTpaHHUKa, KyO, Mapajuiesenurnes, npusma, nupamuaa, gurypa
U TIOBEPXHOCTh BpAILIEHUS, HWIMHIP, KOHYC, 1map, cepa, mionaib
chepbl, IUIOMAAL TMOBEPXHOCTH MHUPAMHIbI, MPU3MBI, KOHYCa,
UWiInHApa, o00BEM Kyba, MPSAMOYrOJBHOTO Mapajuliesenunena,
NAPaMHUJIbl, TPU3MBI, I[WIAHIApPA, KOHYCa, Ilapa, pa3BEPTKa
IIOBEPXHOCTH, CEYEHUSI KOHYCAa U LWINHJpPA, MapajuleIbHbIe OCU WIIN
OCHOBAaHHUIO, CEYeHHe IIapa, IUIOCKOCTh, Kacawomascsi cdepsl,
LWAJMHIPA, KOHYCa; YMEHUE CTPOUTh CEYEHHE MHOIOTPaHHUKA,
n300paxkaTh MHOTOTPAaHHUKH, (DUTYPHI ¥ IOBEPXHOCTH BPAIICHUS, UX
CEYEHMS, B TOM YHUCJIE C MOMOUIBIO 3JIEKTPOHHBIX CPEACTB; YMEHHUE
OPUMEHSTh CBOICTBA TE€OMETPUYECKHX (UTYp, CaMOCTOSTEIIBHO
(dbopMynupoBaTh ONpENENeHUs U3y4aeMblX (Uryp, BbLABUraTh
TUIOTE3bl O CBOMCTBAX U IMpH3HAKaX TreoMeTpudeckux Quryp,
000OCHOBBIBaTh  WJIM  ONpOBEpraTb HX; YMEHHUE TPOBOJUTH
KIaccuPuKanuioo QUryp MO pa3Iu4yHbBIM IPU3HAKAM, BBITIOJIHATH

HCO6XOI[I/IMI>IG JOIMOJHHUTCIIbHBIC ITIOCTPOCHU A
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YMeHue onepupoBaTh NOHATUSMH: JIBKEHHE B IIPOCTPAHCTBE,
napajjienbHbli  TMEepeHOC, CHUMMETpHs Ha IUIOCKOCTH M B
IPOCTPAHCTBE, MOBOPOT, MHpeoOpa3oBaHHe TNOAOOUs, TM0J00HbIE
(Gurypsl; yMeHue pacro3HaBaTh paBHbIE U MOJ0OHBIE QUTYPHI, B TOM
4ylucllie B INPUPOJE, MCKYCCTBE, AapXUTEKType; HCIOJb30BaTh
TEOMETPUYECKHE OTHOUICHWS IIpU PpELICHWM 3a1ad; HaXOJIUTh

TCOMECTPUUCCKUC BCIINMYHNHBI (I[J'II/IHa, yroJi, mjaomanib, O6’LéM) npu




pelIeHnH 3ajad U3 JAPYruX YYeOHBIX MPEIMETOB W W3 PEaTbHOM
KU3HU, YMEHHE BBIYHCIATH T'C€OMETPHUYECKHUE BEIMYMHBI (JJIMHA,
yroj, IUIOMAAb, OO0BEM, IUIOMAAh TOBEPXHOCTH), HCIOJIB3Ys
U3yYeHHBIC (POPMYIIBI M METO/IbI, B TOM YHCIIE: TUIOMIA/b TOBEPXHOCTH
NUPaMHJIbI, MPU3MBI, KOHyCa, HUIMHAPA, IUIOMAAs cdepbl; 00bEM
Ky0a, TMPSAMOYrOJILHOTO TapaJUielienuneia, HTHUPAMUAbL, TPU3MEI,
MWINHIpa, KOHYyCa, Iapa; YMCHHE HAXOIWTh OTHOIICHHE OOBEMOB

M0I00HBIX UTYD
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YMeHue onepupoBaTb HOHSATUSAMM: HIPSIMOYTOJIbHAs — CUCTEMa
KOOpJIMHAT, BEKTOP, KOOPAMHATBHI TOYKH, KOOPJIMHATBI BEKTOpA,
CyMMa BEKTOpPOB, IPOM3BEIACHUE BEKTOpAa HA YHCIIO, PA3JIOKEHUE
BeKTOpa 1o 0a3ucy, CKaJsIpHOE IMPOU3BEJEHUE, BEKTOPHOE
MIPOU3BE/ICHUE, YrOJ MEXJIy BEKTOpaMH; YMEHHUE HCIIOJIb30BaTh
BEKTOPHBIA M KOOPAMHATHBIM METOJ JUIsl PElIEHUs] T€OMETPUUYECKUX

3a/1a4 U 3a/1a4 IpYrux y4eOHbIX IPEeIMETOB
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YMmenue BbIOMpaTh MOAXOIALIMI METOA Ui pEelIeHUs 3aaauu;
MMOHMMAaHHe 3HAYUMOCTH MAaTE€MaTHUKH B HW3YYEHHUU MPHUPOJHBIX U
OOLIECTBEHHBIX TMPOIIECCOB M SIBICHUH; YMEHHE pPAaclo3HaBaTh
MPOSIBJIEHNE 3aKOHOB MAaTeMAaTHUKH B MCKYCCTBE, YMEHHUE NMPUBOAUTH
NPUMEPHl MATEMATUYECKUX OTKPBITHH POCCUMCKOM © MHPOBOM

MaTeMaTH4eCKOi HayKHu




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
EI'D 11O MATEMATHUKE

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

Kon

1 Yucna v BEIYUCICHUS

1.1 HarypanbHble u nenbie yncna. [Ipu3Haku AeIUMOCTH UETBIX YUCEI

1 Paumonaneupie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH, TPOIEHTHI,
' OECKOHEUYHBIC TTEPHOMICCKHE TPOOH

13 Apudmernueckuit KOpPEHb HaTypaJlbHON CTEIICHHU. JencTBus c
' apu(PMEeTHIECCKUMHU KOPHSIMH HATypaJTbHOH CTETICHN

14 Crenenb ¢ 1enbIM MokaszareneMm. CTeleHb C pPAalMOHAIBHBIM ITOKa3aTesIeM.
' CBolicTBa CTENEHU

15 CuHyC, KOCHHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHT€HC YHUCIIOBOTO apryMeHTa

1.6 Jlorapudwm uncna. JlecaTuunbie U HaTypaJbHBIC JOTapUPMBbI

JlelictBuTenbHble YuCIa. ApuMeTHYecKue orepanuud ¢ JACHCTBUTECIbHBIMU
1.7 yucnaMu. [IpuOmk€HHbIE BBIYMCIICHUS, MpaBWiIa OKPYIJICHUS, NPHUKUAKA U
OIICHKA Pe3yJIbTaTa BbIUMCICHHIM

1.8 [IpeoOpazoBaHue BeIpaKeHU

1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPABEHCTBA

2.1 Lenble u ApoOHO-paIIOHATbHBIC YPABHEHHS

2.2 WppatnmonansHble ypaBHEHUS

2.3 Tpuronomerpuyeckue ypaBHEHHUS

2.4 [TokazarenbHbie U JTOrapuMUUECKIE YpaBHEHUS

2.5 Ienble u ApoOGHO-paLlMOHANbHbBIE HEPABEHCTBA

2.6 HppanmonaibHble HEpaBEHCTBA

2.7 [TokazarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA

2.8 TpuronomeTpruyeckue HepaBeHCTBA

2.9 CucTemMbl 1 COBOKYITHOCTH YpaBHEHUH U HEPABEHCTB




2.10

ypaBHeHI/ISI, HCPAaBCHCTBA U CUCTCMBI C IMapaMCTpaMn

211 Martpuna cucteMsl TMHEHHBIX ypaBHEHUH. OnpeaenuTens MaTpULIb
3 OyHKIMH U TpapuKH
31 Oynkys, crnocoOsl 3amanus GyHKun. ['paduk ¢yHkiun. Bzanmuo oOpatHbie
. ¢bynkuuu. Yérneie n Heuétneie Gynkuuu. [leproanueckue GyHKIUN
OO6nacte ompeneneHUss ¥ MHOXKECTBO 3HaueHWi QyHKiuuu. Hymu ¢yHKumm.
35 [IpoMexxyTkH 3HAKOMOCTOSTHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYyHKIIWH.
' MaxkcuMymbl 1 MUHUMYMBI (pyHKIMH. HanOospliee M HamMeHbIIee 3HAYCHUE
(YHKIIMM Ha IPOMEKYTKE
3.3 Crenennas (pyHKIHS ¢ HaTypaJibHBIM W II€JbIM Toka3arenem. EE cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduk KOpHsS N-0if cTeneHu
3.4 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U rpapUKU
3.5 [TokazarenbHas u norapudmuueckas QyHKIUU, KX CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcuMnTorsl rpadukoB ¢yHkumit. CBoiicTBa (QYHKUUH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 ITocnemoBaTeALHOCTH, CIIOCOOBI 3aJaHUS MOCIIEA0BATEILHOCTEH
28 Apugpmernueckas M reoMmerpuueckas mporpeccud. Dopmyna  CIOXHBIX
' IIPOLICHTOB
4 Hauana maTemaTtudeckoro aHanusa
4.1 [TpousBoanas pynkuun. [Ipon3BoaHbIE 3JIeMEHTAPHBIX (DYHKIIHMA
[IpuMeHeHre NPOU3BOAHON K MCCIENOBAaHUIO (DYHKIMH Ha MOHOTOHHOCTh M
4.2 aKcTpeMyMbl. HaxoskeHne HanOoJbIIero ¥ HaMMEHBIIETO 3HAYCHHS (YHKITMH
Ha OTpe3Ke
4.3 [TepBooGpa3nas. Unrerpan
5 MHoecTBa U JIOTHKA
5.1 MHoecTBO, onepaluy Hajl MHOKecTBaMu. [luarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnwucarenpHas CTaTUCTHKA
6.2 BepostHocTh
6.3 Kombunatopuka




I'eomerpus

7.1 @urypsl Ha INIOCKOCTH

7.2 [IpsiMbIe U TUIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKu

7.4 Tena v MOBEpXHOCTH BpaleHUs

7.5 Koopaunats! 1 BEKTOpEI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



