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Pabouast mporpamMMa reoMeTpuM  Ha YPOBEHb CPEJHEro OOIIero o0pa3oBaHUS
(6azoBerit ypoBenb) AHO COIL um.MN.I1.CBetnoBoii pazpaboTaHa B COOTBETCTBUU
C TpeOOBaHUSAMU:

o ®enepanbubiii 3akoH OoT 29.12.2012 Ne 273-®3 «O06 o6pa3oBaHuu B
Poccuiickon denepanum.

o [Ipuka3z MunucrepcTBa oOpa3oBaHus M Hayku Poccuiickoir ®enepauuu OT
17.05.2012 Ne 413 «O6 yrBepxkacHUN (HeaepalbHOTO TOCYIapCTBEHHOTO
00pa30BaTeNbHOTO CTaHApTa CPETHETO 00IIEro 00pa30BaHUNMY.

o [Ipuka3 Munucrepcrsa npocsemenus Poccniickon ®enepannu ot 18.05.2023
Ne 371 «O06 yrBepxkaeHun deaepaibHON 00pa30BaTEIbHON MPOrpaMMbl CPEIHETO
o01ero oOpa3oBaHUs».

o denepanpHas pabodas mporpamMma 1o ydeOHoMy mpenmMery «MareMaTukay
(6a30BBI/YTITYyOJICHHBI YPOBHU) CPETHETO OOIIETO 00pa30BaHUS.
. Pacnopsixkenune IlpaBurensctBa Poccuiickont ®@eneparun ot 19.11.2024 Ne

3333-p (0 KOMIUJIEKCHOM IUIaHE TIOBBIIICHUS WMEIOMUX TOCYJapPCTBEHHYIO

aKKpeIUTALUI0 00pa30BaTEIbHbBIX IPOTPAMM...»

o CIT 24.24283-26 «CaHUTapHO-MIUJIEMUOJTIOTHYECKHE TpEOOBaHUS K

YCIOBUSAM W  OpraHu3anud OOy4YeHHs] W BOCHHUTaHUS B  OpraHU3AIMIX,

OCYIIECTBISIONIUX 00pa30BaTENbHYIO ACSITEIBHOCTD)

e CanlluH 1.2.3685-21 «l'urueHuueckue HOpPMATHUBbI U TpeOOBaHHUS K
oOecrieyeHunto 0€30MacHOCTH U (W) OE3BPEIHOCTH ISl YeJIOBEKa (PaKTOPOB Cpebl
oOuTaHUs»

o CIT 24.24283-26 «CaHUTapHO-2MIUJIEMUOJIOTHYECKAE TpeOOBaHUS K

YCIOBUSIM M OpraHu3aluu OOy4YeHHs] U BOCHUTaHUS B  OpraHU3aIMsX,

OCYIIECTBISIONIUX 00pa30BaTENbHYIO ACSITEIEHOCTD)

e CanlluH 1.2.3685-21 «l'urueHuueckue HOpPMATHUBbI U TpeOOBaHHUS K
oOecrieueHnt0 0€30MacCHOCTH U (W) O€3BPEAHOCTH TSl YeToBeKa (PaKTOpOB cpeibl
oOUTaHUs»

o y4eOHOro IIJlJaHa OCHOBHOTO 0O0IIero oOpa3oBaHUs, YTBEPKIECHHOTO
npukazom  AHO COII wum.M.II.CeBernmoBoii ot 29.06.2026 Ne 52 «O
BHECEHHH M3MEHEHUU B OCHOBHYIO 0Opa30BaTENIbHYIO MPOTrpaMMy CPEAHEro
o0111ero 0Opa3oBaHUs»;

o nosioxkeHus o padoueit mporpamme AHO COIL um..T1.CBetnoBoi;

PaGouas nporpamma OPUEHTUPOBAHA Ha LEJIEBbIC [IPUOPUTETHI,
chopMmynupoBaHHbIe B efiepaibHON pabodeil nmporpaMme BOCHUTAHUS U B pabodeit
nporpamme Bocnutanuss AHO COL nm.N.I1.CeTnoBoi.



MNOACHUTEJBHASA 3AIINCKA

PabGouass mporpamma ydeOHOro kypca «l'eomerpusi» 0a30BOro YpOBHS MJis
oOyuarormuxcst 10 —11 xmaccoB paspaborana Ha ocHOBe DemepanbHOTO
roCyJIapCTBEHHOTO 00Pa30BATEILHOTO CTaHJapTa CPEIHEro O0IIero 00pa3oBaHMUs, C
y4ETOM COBPEMEHHBIX MHPOBBIX TPEOOBAHHM, MPEABIBIIEMBIX K MATEMATHICCKOMY
o0pa3oBaHMIO, U TPAJULUA POCCUUCKOr0 oOpa3oBaHus. Peammzainus mporpammbl
o0ecreynBaeT OBJIAJCHHUE KIIIOUEBBIMU KOMIIETCHIIMSIMHU, COCTABJISIOIIMMU OCHOBY
IUI CaMOPa3BUTHS U HEMPEPBHIBHOTO 00pa30BaHUS, IIEIOCTHOCTh OOMIEKYIbTYPHOTO,
JTUYHOCTHOTO ¥ TIO3HABATEIHLHOTO PAa3BUTHS JTUIHOCTH 00YJArOIITXCSI.

HEJIN U3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yuyeOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHMsl OOYyCJIOBI€HAa MPAKTUYECKOM 3HAYMMOCTBIO METAllPEIMETHBIX U
MPEAMETHBIX PE3YJIbTATOB OOyYEHHsS TE€OMETPUM B HANPABIECHUU JUYHOCTHOIO
pa3BUTHS  oOyvaromuxcs, (QopMupoBaHUS (PYHKIMOHAIBHOW MaTEMaTUYECKOU
IPaMOTHOCTH, M3y4YEHHUS APYTUX Y4eOHbIX TUCHUIUIMH. Pa3zButue y oOywaromuxcs
IIPaBUJIBHBIX IIPEACTABICHUA O CYIIHOCTH M IPOMCXOXKACHUM TIE€OMETPHUYECKHUX
abcTpakuui, COOTHOUIEHHM pEaJbHOIO U HJCAIBHOIO, XapaKTepe OTPaKeHUs
MAaTeMaTUYECKOW HAYKOW SIBJIEHUU W IIPOLIECCOB PEATBHOIO MHUPA, MECTE T€OMETPUU
B CHCTEME HayK U POJIM MaT€MAaTUYECKOr0 MOJICIUPOBAHKS B HAYYHOM IMO3HAHUU U B
IPAaKTHUKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MMPOBO33PEHMS yHaIUXCS, a
TaK)K€ KayeCTB MBIIUICHUS,, HEOOXOOUMBIX JUIsl aJanTallid B COBPEMEHHOM
oO1ecTBe.

I'eometpust siBseTca OAHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmiero 00pa3oBaHMs, TaK KakK OOECIEYMBACT BO3MOXXHOCTh H3YyUYCHHUS Kak
JUCLUIUIMH €CTECTBEHHO-HAYYHOW HAIPaBJIEHHOCTH, TaK U TyMaHUTapPHOM.

Jlornueckoe MbIIIeHHE, (QOPMUPYEMOE TMpPU H3YYEHHH OO0Yy4arOUIMMHCS
MOHSATUHUHBIX OCHOB T€OMETPUH M TOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKACHHUMN B
XO/JI€ PEIIeHHUs] TEOMETPUUYECKUX 3a/1a4, YMEHUE BbIBUTaTh U ONPOBEPraTh TMIOTE3bI
HEIIOCPEJICTBEHHO MHCIMOJB3YIOTCSI INpPU PELIEHUM 3a/1ad €CTECTBEHHO-HAYYHOIO
LIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHHne OpHEHTHPOBAaTHCS B MPOCTPAHCTBE MIPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JIaCTAX AESATENbHOCTH uesoBeka. OpueHTalusi 4eloBeKa BO BpPEMEHU U
MPOCTPAHCTBE — HEOOXOJUMOE YCIOBHE €ro COIUAIbHOrO ObITHS, (opma
OTPAXKEHUSI OKPYXkAIOLIEr0 MHpA, YCJIOBHE YCHEIIHOIO IO3HAHWS W aKTHUBHOIO
npeoOpa3oBaHus AeiicTBUTENbHOCTH. OniepUpOBaHNEe MPOCTPAHCTBEHHBIMH 00pa3aMu
o0BbeUHSET pa3Hble BUAbBI YUeOHON U TPYAOBOU AEATENBHOCTHU, SBISETCS OOHUM U3



npo(hecCHOHANFHO BaXXHBIX KauecTB, MOATOMY aKTyallbHa 3a7adya (GOpMUPOBAHUS Y
oOy4aromuxcsi MPOCTPAHCTBEHHOTO MBIIUICHUS KaK Pa3HOBHIHOCTH OOPa3HOTO
MBILUIEHUST — CYLIECTBEHHOI'O KOMIIOHEHTa B IIOJATOTOBKE K IPaKTUYECKOU
JESITEIBHOCTH 110 MHOTMM HaIlPaBJICHHUSM.

Llenb ocBoeHUs mporpaMMbl yuebHoro kypca «I'eomerpus» Ha 6a30BOM YpOBHE
oOydeHHss — 001eo0pa3oBaTeIbHOE W OOIIEKYIBTYPHOE PA3BUTHE OOYJAFOITUXCS
yepe3  oOeclieyeHWe  BO3MOXKHOCTH  NPUOOPETEHHS U HCIOJIb30BAHUA
CUCTEMATUYECKUX N€OMETPUUECKUX 3HAHUN U JAEUCTBUMN, CHEIMPUUHBIX T€OMETPHH,
BO3MOKHOCTH YCIIEUIHOIO IPOJOJKEHUS 00pa3oBaHUs [0 CIELUATbHOCTSAM, HE
CBSA3aHHBIM C MPUKJIAJHBIM UCIOJIb30BAHUEM I'€OMETPHUHU.

[Iporpamma 1o reoMeTpun Ha 0a30BOM YpOBHE NpeIHAa3HAuYeHa I
oOy4aroluxcsl CpeIHEN LIKOJIbI, HE UCIBITHIBABLINX 3HAUUTEIbHBIX 3aTPYIHEHUIN Ha
YPOBHE OCHOBHOro oOmiero ooOpasoBaHus. Takum o0pa3oM, oOydaromiuecs Ha
0a30BOM ypOBHE JOJKHBI OCBOUTH OOILIME MAaTEMaTHUUECKUE YMEHUS, CBA3AHHBIE CO
cnenu(UKol T€OMETPUU M HEOOXOAMMBIE Ui U3HH B COBPEMEHHOM OOILECTBE.
Kpome 3Toro, oH1 UIMEIOT BO3MOKHOCTh U3YUUTh TEOMETPHUIO O0JIee TITyOOKO, €CliU B
JaJbHEHIIIEM BO3HUKHET HEOOXOJMMOCTb B TIEOMETPUUECKHX 3HAHUAX B
npodhecCuoHaNbHOMN e TENbHOCTH.

JlocTkeHrEe 1ed  OCBOEHUS MpOorpaMMbl  OOECIEUMBAETCS  PEIIECHUEM
COOTBETCTBYIOIIMX  3a7ady. IIpuopuTeTHBIMM  3agayaMM  OCBOEHHSI  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBISrOTCS:

e (opMHpoOBaHHE NPEICTABICHHUS O TEOMETPUN KaK YaCTU MUPOBOU KYJbTYpPHI

Y OCO3HAHME €€ B3aMOCBS3HU C OKPYXKAIOIUM MHUPOM;

e (opMupoBaHUE MPEACTABICHHUS] O MHOTOTPAHHUKAX U TeNlaX BPAIllEHHs KaK O
BAKHEUIIMX MATEMaTUYECKUX MOJENSX, IMO3BOJSIOIIMX ONUCHIBAaTh U
U3y4aTh pa3HbIe SBJICHUS OKPYKAIOLEro MUPA;

e (opMHpoBaHHE YMEHHUS paclo3HABaTh HA YEPTEkKaX, MOJCIAX U B pEaIbHOM
MHUpPE MHOTOTPaHHUKH U TeJia BpalleHMUS;

e OBJIQJICHUE METOJAaMM PEUICHUS 3a/Jady Ha MOCTPOEHUS Ha H300paKeHHSX
MIPOCTPAHCTBEHHBIX PUTYD;

e (opMmHupoBaHME yMEHHS OINEPUPOBATH OCHOBHBIMH  TOHSATHSAMH O
MHOTOTpaHHMKaX U TeJlaX BPalleHHsI U UX OCHOBHBIMU CBOWCTBAMU;

e OBJIAQJICHUE AITOPUTMAMH PEIICHUS] OCHOBHBIX THUIIOB 3a/iay; (hOPMHUPOBAHUE
YMEHHUS TPOBOJUTH HECIIOKHBIE JOKa3aTelIbHbIE PACCYKIECHUS B XOJIE
pelIeHUs]  CTEPEOMETPUYECKMX 337a4 M 3aJad C  [PaKTUYECKUM
COJIEp)KaHUEM;

e pa3BUTHE MHTEJUIEKTYaJIbHBIX U TBOPUYECKHX CHOCOOHOCTEH oOydaromuxcs,
MO3HABATEJIbHON AKTUBHOCTH, HCCIEAOBATEIbCKUX YMEHUM, KPUTHYHOCTHU
MBIIIUICHUS;



e (opmMupoBanue (PyHKIIMOHAIIBHONW TPaAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPHU:
YMEHHUE PACIO3HABATH MPOSBIICHUS T€OMETPUUYECKUX TOHSTHA, 0OBEKTOB U
3aKOHOMEPHOCTEH B pEAbHBIX >KU3HEHHBIX CHUTYyallUsIX W TPU H3YUYEHUU
IpYruX  Y4eOHBIX  TpPEJAMETOB,  MPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (HOpPMYyITHUpPOBaTh UX HA S3BIKE TEOMETPHUU M CO37aBaTh
T€OMETPUIECKUE MOJIEIN, IPUMEHITh OCBOCHHBIN T€OMETPHUCCKHI ammapar
JUTSL PEIICHHs] TPAKTUKO-OPUEHTHPOBAHHBIX 3a7ad, WHTEPIPETUPOBATh U
OILICHUBATh MOJIYYCHHBIC PE3YJILTATHI.

OTnuuuTenbHOM OCOOCHHOCTBIO MPOTpaMMBbl SBIISIETCS BKJIIOYEHUE B KYypC
CTEpPEOMETPUHU B Hayajie €ro M3y4CHHs 3a7ad, periacMbIX Ha YPOBHE WHTYUTHBHOTO
MO3HAHUS, W OMNpPEACIEHHBIM O00pa30oM OpraHW30BaHHAs paboTa HAJg HUMH, YTO
CIOCOOCTBYIOT ~ Pa3BUTHUIO  JIOTMYECKOTO M MPOCTPAHCTBEHHOIO  MBIIUICHUS,
CTUMYJIUPYET MPOTEKAHWE MHTYUTHBHBIX IPOLIECCOB, MOTHUBUPYET K JalbHEHIIEMY
U3YYCHUIO MIPEIMETA.

[Ipeanoutenne OTHAETCS HATISTHO-KOHCTPYKTHBHOMY METOAY OOYYEHHS, TO
€CTh TEOPETHUYECKHE 3HAHWUS WMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IMPEIMETHO-
MPaKTUYECKON JesTenbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUN Y
yUaluxcsi B Kypce CTEPEOMETPUHU MPOBOAUTCS 3a CUET PEIICHUs 3a/1ad Ha CO3JIaHue
MPOCTPAHCTBEHHBIX O0pa30B W 3aJad Ha ONEPHPOBAHUE MPOCTPAHCTBEHHBIMU
obpazamu. Cozmanue oOpa3a TMPOBOAUTCA C ONOPOM Ha HArIATHOCTh, a
oreprupoBaHue 00pa3oM — B YCIOBHSAX OTBJICUCHUS OT HATJISTHOCTH, MBICIICHHOTO
M3MEHEHUS €r0 UCXOTHOTO COJIepKAHUSI.

OcHoBHBIE conepxarenbHble JTUHUM Kypca «['eomerpum» B 10—-11 knaccax:
«MHororpanaukn», «lIpsiMble W TUIOCKOCTH B TPOCTpPAHCTBE», «Tema BpalieHus»,
«BekTopsl ¥ KOOpAWHATHI B MPOCTPAaHCTBE». DOpPMHUPOBAHUE JIOTUYECKUX YMEHUUN
pacrnpenensercs He TOJIbKO 10 COACPKATEIbHBIM JMHUSAM, HO U MO0 TOJaM OOyYeHHUS
Ha ypPOBHE CPEIHETO 00I1Iero 00pa3oBaHuUs.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM
OCBOEHHUS paboueil mporpaMmbl, pacHpeAci€HHbIM IO ToJaM O0Oy4yeHus,
CTPYKTYPHUPOBAHO TaKUM 00pa30M, 4TOOBI OBJIAJICHUE TEOMETPUUECKIUMH TTOHATHUIMU
Y HaBbIKAaMH OCYIIECTBISIIIOCH MOCJIEI0BATEIFHO U MOCTYMATENIbHO, C COOII0ICHUEM
MIPUHITUIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS BKJIIOYAIHUCH B OOIIYIO CHCTEMY
TCOMETPUYCCKUX MPEICTABICHUN 00YyUYarOINUXCs, paciIupsis U yriayomnsas e€, oopasys
MIPOYHBIC MHO)KECTBCHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

Ha u3yuenune reomerpun oTBoAMTCS 2 4aca B Hexemo B 10 kiacce u 1 yac B
Hezento B 11 kiacce, Bcero 3a aBa roga ooyuenus - 102 yueOHbIX yaca.



COILEPKXAHUE YYEBHOTI' O KYPCA
10 KJTACC

IIpsiMble ¥ TUIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIEC IOHATHS cTEpeoMeTpur. Touka, rpsamas, MI0CKOCTb, IPOCTPAHCTBRO.
[TonsaTre 06 aKCHOMAaTHYECKOM IMOCTPOEHUU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUH
W CJIEJICTBUS U3 HUX.

B3anmHoe pacrmonokeHre TpsSIMBIX B IPOCTPAHCTBE: IMEPECEKAIOLIUECS,
napajyieJbHble M CKpemnuBaromuecs mnpsmbeie. [lapamienbHOCTh HOPSMBIX U
IJIOCKOCTEH B NIPOCTPAHCTBE: TMapajuleibHbIE TPAMBIE B  MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; NAPaUICIbHOCTh MPAMOM U IMUIOCKOCTH. YTJBI C
COHAIPABJICHHBIMH  CTOPOHAMH; Yrod MEXAy MNOpsIMBIMA B TIPOCTPAHCTBE.
[TapaiennbHOCTh TIOCKOCTEN: MapaJuIeNIbHbIE TJIOCKOCTH; CBOKMCTBA MAPAIUICIBHBIX
mockoctel. IIpocreiimme mpocTpaHCTBEHHBIC (UTYpbl HAa IUIOCKOCTH: TETPad/Ip,
Ky0, mapajuiesienune/; IOCTPOCHHUE CCUCHUH.

[lepnieHAUKYISIPHOCTh OPSIMOM M TUIOCKOCTH: TEPHEHIUKYJSIPHBIC MPSIMbIE B
MPOCTPAHCTBE, MPSIMbIE MapaICIbHBIC U MEPICHANKYISPHBIE K MJIOCKOCTH, MPU3HAK
MEPIEHIUKYIISIPHOCTH MPSMON U MJIOCKOCTH, TEOpEMa O NMPAMOM MEPIEHIUKYISPHON
IJIOCKOCTU. YTJbl B MPOCTPAHCTBE: Yrojd MEXKIYy NpsSMOM M  IUIOCKOCTBIO;
JIBYTpaHHBIM yroJl, JMHEWHBIM yroa JBYrpaHHoro yria. llepneHaukyisp u
HaKJIOHHBIC: PACCTOSTHUE OT TOYKU JO IUUIOCKOCTH, PACCTOSHUE OT MPSIMOM [0
IJIOCKOCTH, MPOEKIUs (UTYyphbl HA MIOCKOCTh. [leprneHauKyIsIpHOCTh IIOCKOCTEM:
NPU3HAK  NEPICHAMKYJISPHOCTHM  JBYX  ILIOCKocTed. Teopema 0  Tpéx
MEepIEHIUKYIISIpaXx.

MHOrorpaHHUKH

[ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIC JIEMEHThl MHOTOTPAHHUKA, BBITYKJIbIE U
HEBBIMYKJIbIE MHOTOTPAHHHUKHW; pa3BEPTKa MHoOrorpanHuika. Ilpusma: n-yronbpHas
IpU3Ma; TpaHU M OCHOBAHMS IPU3MBI; MpsMas W HAKJIOHHAS MPU3MBI; OOKOBas W
TOJIHAsl TOBEPXHOCTh NMpU3MBI. [lapannenenunes, mpsMOYroiabHbINA MapaiesienuIe]
u ero cBoiictBa. [Tupamuaa: N-yronpHas nupaMmuia, rpaHd ¥ OCHOBAaHUE MUPAMUJIBI;
OOKOBasi M MOJIHASI TTOBEPXHOCTh MUPAMUJIbI; MIPAaBWIbHAS W yCEUEHHAs MUpaMUa.
OneMeHThl Tpu3Mbl U nupaMuibl. [IpaBUSIbHBIE MHOTOTPAHHUKHU: TIOHSTHE
MPaBUJILHOTO MHOTOTPAHHWKA; TMpaBUJbHAS TpU3Ma U TMpaBUJIbHAS THPAMUIA;
MpaBUJIbHAS TPEYTroJibHAS NMUpaMUa U MPaBWIbHBIN TeTpadap; kyO. [IpeacrasieHue
0 MPaBWIbHBIXMHOTOTPAHHUKAX: OKTadIp, MOACKadip U ukocadap. CeueHus: mpu3Mbl
Y TTUPaMUIBI.



CummeTpust B MOPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOM,
IJIOCKOCTH. DJIEMEHTHI CHMMETPUH B NMUpamMuAax, napaieienuneaax, npaBUiIbHbIX
MHOTOI'PaHHHKAX.

Bbruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHanu, yrisl. [lnomans
OOKOBOIl TMOBEPXHOCTH U TOJHOW TOBEPXHOCTH TMPSMOM MPHU3MBI, IUIOIIATH
OCHOBaHUi, TeopeMa 0 OOKOBOI MOBEPXHOCTU MpsiMON mpu3Mbl. [lnomans 60koBOM
IIOBEPXHOCTU M ITOBEPXHOCTM MPABUIBHOM NHUPAMUIBI, TEOpEMa O IUIOLIAIU
yceuéHHoi nupamubl. [lonstue 06 o0béMe. OObEM MUpaMUIbI, TPU3MBI.

[lonobubie Tena B mpoctpaHcTBe. COOTHOLIEHUS MEXAY IUIOLIAAsIMU
MOBEPXHOCTEH, 00bEMAaMU MOTOOHBIX TEN.

11 KITACC

Tesa Bpamenus

Hunuuapuyeckas TOBEPXHOCTh, 00pa3yroliyue MUJIMHIPUUECKONW MOBEPXHOCTH,
OCh LIWJIMHAPUYECKOU TOBEepXHOCTH. [lumHap: ocHOBaHUs U OOKOBasi MOBEPXHOCTb,
oOpasyrolias U 0Ch; IJIONaahr OOKOBOM U MOJHOW MOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOU oBepXxHOCTH. KoHyC: ocHOBaHMe U BepilMHA, 00pa3yromias u
OCh; TUIOIIAb OOKOBOM M IMOJTHOM IMOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yromue u
BBICOTA; OCHOBaHUA U OOKOBAsi TOBEPXHOCTh.

Chepa u map: HeHTp, paguyc, IUAMETP; IUIONIAAh MOBEPXHOCTU CREpHI.
B3auMHoe pacnosiockeHre cepbl U IUIOCKOCTH; KacaTelbHas IUIOCKOCTh K cdepe;
TJI0IIAAb CEpPhI.

N3o00pakenne Ten BpalieHus Ha MIIOCKOCTH. Pa3BEpTka MuIMHIpa U KOHYCA.

KomOunHanuu ten BpallleHus ¥ MHOTOIPAaHHUKOB. MHOTOrpaHHUK, OMMCAHHBINA
okoJ10 cpepsl; cepa, BMcaHHAsi B MHOTOTPAHHUK, UJIU TEJIO BPAILICHHUS.

[Tonstue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 00 00BEME
MPSIMOYTOJIBHOTO TIapaJijiesienunena u cneAcTBus u3 He€. O0bEM MUIMHIpA, KOHYCA.
O0bEM mapa u wiomaab cQepsl.

[TonoOusie Tenma B mpocTpaHcTBE. (COOTHOIICHUS MEXAY IUIOMaAsSIMU
MOBEPXHOCTEN, 00BEMaMU MOAOOHBIX TEN.

Ceuenus nuivHapa (MapauiebHO U MEPHEHANKYIISIPHO OCH), CEYEHUsI KOHyCa
(mapajuienbHOE OCHOBAHMIO U MPOXO/IAIIEE YEPE3 BEPIIUHY), CEUEHUS I1apa.

BekTOpbl U KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha miockoctu u B mpocTtpaHcTBe. CIIOKEHHE W BhIYMTaHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. Pa3nokeHue BeKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopam. [IpaBuio napamienenunena. Pemienre 3aaad, CBI3aHHBIX ¢ TIPUMEHEHHEM
MpaBuJ JE€UCTBUM ¢ Bekrtopamu. [IpsMoyrosibHass cucremMa KOOpPAMHAT B



npoctpancTBe. Koopauuarsl BekTopa. [Ipocreiimme 3amadun B KOOpAMHATAX. YTOI
Mexay BekTopamu. CKaJasipHOE NPOU3BEACHHE BEKTOPOB. BhIUUCIIEHNE YIII0B MEXIY
OPSIMBIMM M INIOCKOCTSAMHU. KOOpAMHATHO-BEKTOPHBIM METOJA IIpU  PELICHUU

r€OMETPUYECKUX 3a/1au.
IHIJIAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE  pe3yJIbTaThl OCBOCHHUSI MPOTPaMMbl  Y4EeOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yrTC:

I'pa:xxnanckoe Bocnuranue:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TO3UITUN O00YUYaOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCHICKOT0O OOILIECTBA, IPEACTABICHUEM O MAaTEMATUYECKHUX
OCHOBax  (YHKIIMOHMPOBAHUS  PA3JIUYHBIX CTPYKTYp, SBICHHUM, MNpPOLEAYP
IPaKJAHCKOTO 00111ecTBa (BHIOOPHI, OMPOCHI U TIP.), YMEHHEM B3aMMOJICHCTBOBAThH C
COILIMAJIbHBIMU WHCTUTYTaMH B COOTBETCTBUHM C UX QYHKIIUAMH U Ha3HAYCHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOPMHUPOBAHHOCTHIO POCCUUCKON TPaKIAHCKOMW HUJIEHTUYHOCTH, YBaXKEHUS K
MPOIIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMAaTHUKH, IEHHOCTHBIM OTHOIIEHUEM K
JOCTUKEHUAM POCCUMCKUX MAaTEMATHKOB U POCCHICKONW MAaTeMaTUYECKOW IIKOJIBI, K
WCIIOJIb30BAHUIO DJTHUX JOCTIDKCHMH B JAPYTHX HayKax, TEXHOJOTUsAX, cdepax
SKOHOMMKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUEM JYXOBHBIX IEHHOCTEH POCCUIMCKOTO Hapo/a; chOpMUPOBAHHOCTHIO
HPABCTBEHHOI'O0 CO3HAHUSA, STUYECKOTO MOBEJCHHUS, CBA3AHHOIO C IMPAKTUYECKUM
MPUMEHEHUEM JIOCTHXKEHHUN HAyKH U JIEATEIbHOCTHIO YU4EHOT0; OCO3HAHUEM JTUYHOTO
BKJIaJIa B IOCTPOEHUE YCTOWYUBOIO OYIYILIETO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYAs 3CTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, O0BEKTOB, 3a/1a4, PEIICHUN, PACCYKIECHUI; BOCTIPUUMYHBOCTHIO K
MaTeMaTUYECKUM acIlieKTaM pa3JInuHbIX BUJOB UCKYCCTBA.

du3znveckoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO yMEHUSI TPUMEHATh MaTeMaTHYeCKue 3HAHUA B
WHTEpecax 3I0pOBOT0 M 6e30macHoro 0opasa KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K
CBOEMY 3JIOPOBBIO (3I0pOBOE MHTAHHWE, COATAHCHPOBAHHBIN PEXUM 3aHITHA U
OT/IbIXa, peryysipHasl ¢u3uyeckass akTUBHOCTD); (DU3UUYECKOTO COBEPIIICHCTBOBAHMS,
[P 3aHATUAX CIIOPTUBHO-03/I0POBUTEILHOMN JAEATEIbHOCTHIO.

TpynoBoe Bocnnuranue:



TOTOBHOCTBIO K TPYyJy, OCO3HAHMEM LEHHOCTU TPYAOIIOOMS; HHTEPECOM K
pa3nuuHbIM chepam nmpodecCHoHaATbHON AEATETbHOCTH, CBSI3aHHBIM C MaTEeMaTHKOM
U e NPUWIOKEHUSIMU, YMEHHEM COBEpIaTh OCO3HAHHBIN BHIOOp Oynyiiei npodeccun
U pEaM30BbIBATh COOCTBEHHBIE KU3HEHHBIE IJIAHBI; TOTOBHOCTHIO U CIIOCOOHOCTHIO
K MaTreMaTHU4eCKOMY OOpa30BaHUI0O M CaMOOOpa30BaHUIO Ha MPOTSHKEHHH BCEH
KU3HU; TOTOBHOCTHIO K AaKTMBHOMY YYacTHIO B PEUICHUM MNPAKTUYECKUX 3a/1ad
MaTeMaTUYECKON HaIPaBICHHOCTH.

JKOJIOrHYeCKoOe BOCIMTAHHE:

c(OPMHUPOBAHHOCTHIO  DKOJIOTHYECKON KYJIBTYpbl, IOHUMAHUEM BIIUSHUS
COLIMAJIBHO-?)KOHOMHYECKUX TPOLECCOB HAa COCTOSIHUE MPUPOJHON M COILMAIBbHOU
Cpelibl, OCO3HAHHEM IJI00aJBbHOT0 XapaKTepa SKOJOTHYECKHUX MPOOIeM; OpUEHTALNEN
HA TpPUMEHEHHWE MaTEMaTUYECKUX 3HAHWM M1 penieHus 3axad B 00JiacTu
OKpY)KAIOLIEH Cpelpl, IUIAHUPOBAHUS IMOCTYNIKOB M OLIEHKHM HMX BO3MOXHBIX
IIOCJIEICTBAN JUIsl OKPY>KArOLIEN CpeJIbl.

LleHHOCTH HAYYHOIO IO3HAHMSA:

c(OPMHUPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH, TOHUMAaHUEM MAaTeMaTHUeCKON
HayKd Kak c(epbl YeIOBEUYECKOUN JIeATeNIbHOCTH, 9TAlOB €€ Pa3BUTHUSI U 3HAYHMMOCTU
JUISL pa3BUTUSI LIUBUJIM3ALIMK; OBJIAJICHUEM SI3bIKOM MaTeMaTUKU U MaTEeMaTU4eCKOM
KyJIbTYpPOI KaK CPEeJICTBOM IMO3HAHUS MUPA; TOTOBHOCTBIO OCYIIECTBIIATH MPOEKTHYIO
Y UCCJIEI0BATENBCKYIO IEATEbHOCTh MHANBUAYAJIBHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbie pe3yibTaThl OCBOEHHUS MPOTPaMMbI y4yeOHOTO TpenMeTa
«MaremaTuka XapaKTepU3yIOTCs OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCATbHbIMU — KOMMYHUKAMUBHBIMU
0elicCmBUAMU, YHUBEPCATbHLIMU Pe2YIAMUBHBIMU OeUCTNBUAMU.

1) Vuusepcanonuvie  nosnasamenvHwle  Oelicmeus, obecneuusaom
Gopmuposanue 6a306bIX KOSHUMUBHBIX NPOYECco8 obyuarwuxcs (oceoenue
Memo008  NO3HAHUA — OKpyJcaowe2o  Mupa,  NpuMeHeHue  J102UYEeCKUX,
uccie0o8amenbCKux onepayuil, ymenul pabomams ¢ ungopmayueti).

ba3zoBblesiornyeckue1eicTBUA:

e BBIBJSITH M XapaKTEPU30BATh CYIIIECTBEHHBIE MPU3HAKA MATEMAaTHUYECKHX
O00OBEKTOB, TOHSTHA, OTHOIICHHN MEXAYy TMOHATUIMH; (HOPMYyITUpPOBATH
OTpenecHUsT  TOHATHUH;  YCTAHABIMBAaTh  CYIICCTBCHHBIH  IMPHU3HAK
KJaccu(uKanuy, OCHOBaHUS Jisi OOOOIIEHHUS U CpPAaBHEHMS, KpPUTEPUHU
MIPOBOJIMMOTO aHAJIN3a;



BOCIPUHUMATh,  (QOpPMYIUpOBaTH M  MPEOOPa3OBBIBATH  CYXKIACHUS:
YTBEpAUTENbHbIE U OTpHUIATENbHbIC, €IWHUYHbIE, YacTHbIE M OOIIHE;
YCIIOBHBIE;

BBISIBIISITh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUAX W YTBEPKICHUIX; MpeJyiaraTb KpUTEpUU
JUISl BBISIBJIICHUS] 3AKOHOMEPHOCTEN U IPOTUBOPEUN;

JeNlaTh BBIBOJIBI C HCIOJIb30BAHWEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
UHAYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOATENBHO JI0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUN
(mpsiMble ¥ OT MPOTUBHOTO), BBICTPAWBATh apPTyMEHTAIIMIO, MPUBOAUTH
OpUMepbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC CYXKICHHUS W
BBIBOJIBL;

BBIOMpATh CMOCOO0 pelieHuss y4eOHOW 3anauu  (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BbIOMpPATh Hambojee NOAXOAMMNA € YYETOM
CaMOCTOSITENIHHO BBIJICIIEHHBIX KPUTEPHUEB).

ba3oBblencciienoBarTe/ibCKHeAeiiCTBUA:

UCIIOJI30BaTh BOMPOCHI KaK MCCIEOBATEIIbCKUNA WHCTPYMEHT I1O3HAHMS,
dbopMynHpoOBaTh BOMPOCHL, (PUKCHUPYIOIIME MPOTUBOpEeUne, MpodiemMy,
yCTaHaBIMBAaTh  HWCKOMOE€ ¥  JaHHOe,  (OpMHUpOBaThH  THIOTE3Y,
apTyMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

MIPOBOJIUTH CAMOCTOSATEIHHO CINIAHUPOBAHHBIA AKCIIEPUMEHT, HCCIICIOBAHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTEW MaTeMaTH4YEeCKOTO OObeKTa, SBICHUS,
npoliecca, BBISABICHUIO 3aBHCHUMOCTEH MEXIYy OOBEKTaMH, SBICHHUSIMH,
npoleccamu;

CaMOCTOSITENIbHO (OPMYJIMPOBATh OOOOIIEHUS M BBIBOJABI MO pe3yJbTaTam
MPOBEIEHHOTO HAOMIOACHUS, MCCIEIOBAaHUS, OIICHUBATH JTOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 0000IICHMIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoIecca, a TaKXKe BbBIIBUTATh
MIPEAMOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBIISITH A€PUITUTHI MHGOPMAITNH, JaHHBIX, HEOOXOIUMBIX JIJIsi OTBETA Ha
BOIIPOC U JJIA PEIICHUS 3a/1a4H;

BBIOMpPATh MH(GOPMAIIMIO U3 HCTOYHUKOB PA3IMYHBIX THUITOB, aHAJIM3UPOBATH,
CUCTEMATHU3UPOBATh U HHTEPIPETUPOBATH HH(OOPMAITUIO PA3TUIHBIX BUIOB U
dbopm npeacTaBIeHuUS;

CTPYKTYpPUPOBaTh HH(POPMAIINIO, TPEACTABIATh €€ B PazIudHBIX (opMax,
WJUTIOCTPUPOBATH TpapUuecK;

OIICHUBATh HaJE&KHOCTD uHbOpMaIuu 1o CaMOCTOSITEITEHO
c(hOpMYTUPOBAHHBIM KPUTEPHUSIM.



2)  VuugepcanbHvle  KOMMyHUKamueHble  Oelicmgusi,  00ecneyusaom

copmMupo8aHHoCmy COYUATLHBIX HABLIKOE 00YUAIOUUXCHL.

Oo0wmenue:

e BOCIPUHUMATH U POPMYIUPOBATH CYKJICHUSI B COOTBETCTBUU C YCIOBUSIMU U
IEJSIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHUS B
YCTHBIX W THCHBMEHHBIX TEKCTaX, JaBaTh TOSICHEHUS IO XOIy pelIeHUs
3a/1auyi, KOMMEHTHPOBATh TIOJYUYCHHBIN PE3yJIbTAT;

e B XOJle OOCYXXJIEHUS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYX IAEMOU TEMBlI,
npo0sieMbl, pelaeMon 3a]ayu, BhICKa3bIBaTh WJICU, HAIICJICHHbIE Ha MOUCK
PEIICHUS; COTIOCTABIIATh CBOM CYXKIEHUS C CYKICHHUSIMU JIPYTUX YIACTHUKOB
auanora, OOHApY)XMBATh Pa3IMUMe M CXOJCTBO TO3UIMH; B KOPPEKTHOU
dbopme GopMyIHpoOBaTH PA3HOTIIACHUS, CBOU BO3PAKECHMUS;

e TMPEJCTABJIATH PE3YJIbTATHI PEIICHUS 3a7aul, SKCIIEPUMEHTA, UCCIIEI0BAHMS,
IPOEKTa; CAMOCTOSITEIHLHO BHIOUPATHh (DOpMAT BHICTYIUICHUS C YUETOM 3aj]1a4y
MIPE3CHTAIUNA U OCOOEHHOCTEH ayIUTOPHH.

CorpyaHuvecTtBo:

e T[IOHMMAThb W HCIOJH30BATh MPEUMYIIECTBA KOMAHAHOW U WHIUBHUIYyaTIbHOU
paboThl TpH pelIeHWH Y4YeOHBIX 3ajad; MNPUHUMATH II€JIb COBMECTHOU
NEATETBbHOCTH,  IJIAHUPOBATh  OPTaHM3AIMI0O  COBMECTHOH  pabOTHI,
pacmpenensaTb BHABI PabOT, JOTOBapHWBATLCSA, OOCYXIaTh TIPOIECC U
pe3yabTar paboThl; 00001IaTh MHEHUS] HECKOJBKUX JIFOCH;

e yYacTBOBAaTh B IpYNIOBHIX (popmax paboThl (00CyxkACHUS, OOMEH MHEHH,
«MO3TOBBIE€ IITYpPMB» W HWHBIE); BBINIOJHATH CBOK 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JICUCTBHS C IPYTUMHU WICHAMH KOMAaH]IbI; OIICHHBATh
KadecTBO CBOEr0 BKJIaJa B  OOMUKA  TPOAYKT TIO  KPHUTEPHSM,
c(hOpMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUSI.

3) Vhueepcanvnvle pecynamuensie oeticmeus, obecneuusarom opmuposanue

CMbICNIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTU.

Camoopranusanus:

e COCTaBIIATH IIJIaH, AJITOPUTM PEIICHUS 3a7a91, BRIOUPATH CIIOCO0 PEIICHMUS C
Y4ETOM UMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apTyMEHTHUPOBATh M KOPPEKTUPOBATH BAPHAHTHI PEIICHUH ¢ YIETOM HOBOM
uHpopmaIuu.

CaMOKOHTPOJIb:

e BIIAJICTh HaBBIKAMM  TIO3HABAaTEIbHOW  pediekcMr Kak  OCO3HaHUSA
COBEpIIIaCMbIX JEHCTBUHM M MBICIUTEIBHBIX IPOIECCOB, UX PE3YNIbTATOB;
BJIQJICTh CIIOCOOAMH CaMOITPOBEPKH, CAMOKOHTPOJIS TIpoliecca M pe3ysabTaTa
perIeHus] MaTeMaTUIECKOM 3a/1a4H;



e INPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH PELICHUN 3a1a4H,
BHOCUTb KOPPEKTHUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOATEIBCTB,
JaHHBIX, HAalJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHMBAaTb COOTBETCTBHE pe3yibTaTa LEIM U YCIOBUSIM, OOBICHITH
IPUYUHBl JOCTHKEHUS WIA HENOCTH)KEHUS pEe3yJIbTATOB JACATEIBbHOCTH,
HaxOJIUTh OIIHOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

IHPEAMETHBIE PE3YJIBTATDBI
10 KJTACC

OnepupoBaTh MOHATUAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUM W CIEJICTBHS W3 HHUX M[PU PELICHUU
r€OMETPUYECKHX 3a]a4.

OnepupoBaTh NOHITUAMU: NAPAJUIETBHOCTD U NMEPIEHAUKYISIPHOCTh MPSIMBIX U
IIJIOCKOCTEM.

KnaccuduimpoBarh B3aMMHOE pPAacloOJIOKEHHE NPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh NOHIATUSMU: JBYTPaHHBIN YIroJj, IPaHU JIBYIPAHHOTO yria, pedpo
ABYTPAaHHOTO yTIja; JMHEWHBI yrojl JBYIpaHHOrO yIJa; TpajaycHas Mepa
JIBYTPAHHOTO yIJia.

OnepupoBaTh MOHATHSIMH: MHOTOTPAHHUK, BBIMYKIBIM W  HEBBITYKJIBINA
MHOTOTPaHHMK, 3JIEMEHTbl MHOIOTPAHHUKA, TPABUJIbHBIN MHOTOI'paHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbl MHOTOTPAaHHUKOB (NHMpaMuaa; MpHU3Ma,
MPSAMOYTOJIbHBIM Napajijiesienunes, Kyo).

KnaccuduimpoBatb MHOrOrpaHHUKH, BBIOMPAsi OCHOBAHUSA 7Sl KJlacCu(UKaum
(BBIMYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKH; MPAaBUIbHbIE MHOTOIPAHHUKH; TIPSIMbIE
Y HaKJIOHHBIE TPU3MBI, apaJIeICIUIIE/IbI).

OnepupoBath MOHATUAMHU: CEKYILAs INIOCKOCTh, CEYEHHE MHOIOTPAHHUKOB.

OOBIACHATH TPUHIIUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CIIEOB.

CTpouTh ce€4eHHs] MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBIMOJHATH (BBIHOCHBIE)
IJIOCKUE YEPTEXKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUI CBEPXY, COOKY,
CHU3Y.

Pematp 3amaun Ha HaXOXKJIEHUE FEOMETPUUECKHUX BEJIIMYMH MO 00pas3laM WM
alropuT™MaM, TMPUMEHSISI U3BECTHbIE AHAJUTHYECKME METOAbl IMpPU pPEIICHUU
CTaHAAPTHBIX MaTEMaTUYECKHX 3aJlad HAa BBIYMCIICHHE PACCTOSIHUM MEXIy IBYMs
TOYKaMH, OT TOYKH 10 MPSMOM, OT TOYKHU JI0 MIIOCKOCTH, MEKIY CKPEIIMBAIOILNMHUCS
IPSIMBIMHU.



Pemarp 3amaun Ha HaXOXKJIEHUE TEOMETPUYECKHX BEIMYUH MO 00pas3laM WM
aIropuT™MaM, MPUMEHSS UW3BECTHBbIE AHAJUTUYECKUE METOAbl IpPU PELICHUU
CTaHJApPTHBIX  MaTeMaTHYECKMX  3aJad Ha  BBIUMCICHHE  YIJIOB  MEXAY
CKPCILMBAIOIIMMUCSA  NPSIMBIMH, MEXIY HOpsIMOM U  IUIOCKOCTBIO,  MEXAy
IJIOCKOCTSIMH, JIBYTPAHHBIX YIJIOB.

Beraucisate 00bEMBI M IUIONIAJAM MOBEPXHOCTEH MHOTOIPAHHUKOB (IIPU3Ma,
NUpaMKJIa) ¢ MPUMEHEHHEM (HOPMYIT; BBIYHCIATH COOTHOLICHHS MEXKIY TUIOMIAIIMU
OBEPXHOCTEHN, 00bEMaMU IOJJOOHBIX MHOTOTPAaHHHUKOB.

OnepupoBarh IOHATHUAMM: CHUMMETPHs B IIPOCTPAHCTBE; LEHTP, OCh U
MJIOCKOCTh CHMMETPHH; LIEHTP, OCh U IIIOCKOCTh CUMMETPUHN (UTYPBI.

W3Bnekatb, NpeoOpa3oBbIBaTh M HWHTEPOPETHPOBATH HUH(POPMAIUIO O
IPOCTPAHCTBEHHBIX TI'€OMETPUUECKUX (UTrypax, MPEACTABICHHYIO HAa 4YEPTEXKaX M
PUCYHKaX.

[IpumeHsTh reoMeTpudecKre (akThl JJIs PELICHUS] CTEPEOMETPUUECKUX 3ajad,
MPEANOIAraloINX HECKOJIBKO I1aroB PEIICHUs, €CIIN YCIOBHS IPUMEHEHUS 3a/1aHbI B
ABHOU opme.

[IpuMeHATh  mpocTEeMIIMEe  NPOrpaMMHBIE  CPEACTBA W BJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PEIIEHUH CTEPEOMETPUUYECKHX 3a]1a4.

[IpuBOANTH PUMEPHI MATEMATHUYECKUX 3aKOHOMEPHOCTEN B IPUPOJAE U KU3HH,
pacno3HaBaTh MPOSIBIEHUE 3aKOHOB FTEOMETPUU B UCKYCCTBE.

[IpuMeHATh TONYy4YEHHBIE 3HAHUS HA NPAKTUKE: AHAIU3UPOBATH peabHbIC
CUTyallUM M TPHUMEHATh HW3Y4YEHHBIE IIOHATHS B IIPOLIECCE IIOMCKA PEIIEHUs
MaTeMaTH4eCKH cHOpMyIHpPOBAHHON MPOOIIEMBI, MOAEINPOBATH PEAJIbHbBIE CUTYAIUH
Ha S3bIKE TEOMETpPUHU, HCCIEAOBATh IOCTPOEHHBIE MOJIETU C HCIOJIb30BAHUEM
r€OMETPUUYECKUX MOHATUHA M TEOpeM, ammapara ajireOpbl; pemarb MPaKTUYECKHUe
3a/1ayy, CBS3aHHBIEC C HAXOKIECHUEM T€OMETPUUYECKUX BEJIMYNH.

11 KUIIACC

OnepupoBarh TMOHATHSIMHU: LWJIMHAPHUYECKAsT TMOBEPXHOCTh, 0Opasyroiue
MATUHAPUYECKON TMOBEPXHOCTH, IMUJIMHAP; KOHUYECKAs TMOBEPXHOCTh, 00pasyromue
KOHWYECKOW TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEpXHOCTb.

Pacnio3naBath Tena BpamieHus (IMUIMHIIP, KOHYC, cdepa U map).

OOBICHATH CIIOCOOBI TMOTYUYEHUS TE BPAIICHHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MIOCKOCTH.

OnepupoBaTh MOHATHUSMH: IIAPOBOM CETMEHT, OCHOBAHHWE CETMEHTA, BBICOTA
CEerMCHTa; MIApPOBOW CIIOM, OCHOBAHHWE IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CIIOS;
IapOBOU CEKTOP.



Boruncnate  00bEMBI M IUIOIIAAM  TOBEPXHOCTEW  TeN  BpallleHus,
reOMETPUUYECKUX TEJl C MPUMEHEHHEM (POpMYII.

OnepupoBaTh MOHATUSMU: MHOTOTPAaHHUK, BIIMCAHHBIA B Cepy M ONMHUCAHHBIN
okoJ10 chepsl; chepa, BIMCaHHAS B MHOTOTPAaHHUK WJIM TEJIO BPALCHUS.

BbuncnsaTe COOTHOIICHHUS MEXIy IUIOUIAAsMH IOBEPXHOCTEH W 0O0BEMaMu
MOI00HBIX TEN.

N3o0paxaTh u3zydaemble (UTYpBl OT PyKH MU C TPUMEHEHHEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbINONMHATE (BBIHOCHBIE) IUIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX O0OBEMHBIX
buryp: Bua cBepxy, COOKy, CHU3Y; CTPOUTH CEUCHHUSI TEJ BPAII[CHHUS.

W3BnekaTb, MHTEPNPETUPOBATH U  OpeoOpa3oBbIBaTh HUH(GOPMALMIO O
IPOCTPAHCTBEHHBIX TI'€OMETPUUECKUX (UTrypax, MPEACTABICHHYIO HAa 4YEPTEXKaX M
PUCYHKAaX.

OnepupoBath MOHATHEM BEKTOP B IPOCTPAHCTBE.

BpINONMHATE  EWCTBUSL  CHOKEHHUS BEKTOPOB, BBIYMTAaHUS BEKTOPOB U
YMHOKEHHS BEKTOPa HA YUCI0, OOBACHITh, KAKUMH CBOMCTBAMHU OHH O0JIaJIat0T.

IIprMeHATH paBUIIO NapasuIelIeUIEAa.

OnepupoBarh NOHATHIAMH: JEKAPTOBBI KOOPAMHATBHI B IIPOCTPAHCTBE, BEKTOP,
MOJYJb BEKTOpAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YIOJ MEXKIY
BEKTOpPAaMH, CKaJIApPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIC U KOMILJIAHAPHBIC
BEKTOPBL.

Haxogute cymMMy BEKTOpPOB M NPOM3BEACHUE BEKTOpPA HA YHUCIO, YTOJ MEXAY
BEKTOpaMH, CKaJIPHOE IPOU3BEACHUE, pPaCKIaiplBaTb BEKTOp IO  ABYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh IUNIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPJAMHAT.

[IpumensTh reomeTpuueckue (akThl ISl PEIIEHUS] CTEPEOMETPUUECKUX 3a1ad,
MPEIOJIararolux HECKOJIBKO [IaroB PEIICHUs, €CIU YCIOBUS IIPUMEHECHUS 3a1aHbl B
saBHOU opme.

Pemare mnpocreiimne reoMeTpuyecKue 3aJadyd Ha IPUMEHEHUE BEKTOPHO-
KOOpPIAMHATHOI'O METO/A.

Pemare 3agauym  HaA  JIOKA3aTesbCTBO MATEMATUYECKUX OTHOLICHUM W
HAXO0X/ICHUE T€OMETPUUYECKUX BEJIMYMH MO 00pasliaM WM alropuTMaM, MpUMEHss
W3BECTHBIC METO/IbI IIPU PELICHUN CTAaHAAPTHBIX MaTEMAaTUUECKUX 3a/1a4.

[IpumeHsaTs  mpOCTEHIIME  NPOTPAMMHBIE  CpPEICTBA U DJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3a/1a4.

IIpuBOINUTH IPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U KU3HU,
pacrno3HaBaTh NPOSIBICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpumeHATh TMOJydEeHHBIE 3HAHUSA HaA I[PAKTUKE: aHAJIU3UPOBATh pPEaJbHbIC
CUTyallud U IPUMEHATb H3YYCHHBIC IIOHATUSA B IIPOLIECCE IIOMCKA PEIICHUs



MaTeMaTH4eCKHu cHOPMYIUPOBAHHON MTPOOIEMBI, MOAECTUPOBATH PEATbHBIE CUTYALIUN
Ha S3bIKE T'€OMETPUM, HCCIEI0BATh ITOCTPOCHHBIE MOJAEIH C HCIOJIb30BAHUEM
reOMETPUUYECKUX MOHITHH M TEOpeM, ammapaTa anreOpbl; pelaTh MPaKTHYECKHE

3a/1a44, CBA3aHHBIC C HAXOXKIECHUEM T€OMETPUUECKUX BEIUYUH.
TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTIACC
Ne KounuecrBouyacos
JJIeKTPOHHbIE
HaumeHoBaHuepas
(undposbie)
n Aej10B " Bce  KonTpoubHbIe IIpakTuyeckue 06pasoBaTeIbHBIe
/ TEeMIIPOrpaMMbl ro padoTsI padoThbI
0 pecypchl
Biesienne bubmuorexa [JOK
1 10 https://m.edsoo.ru/lc
CTEpEOMETPHIO 909637
[Ipsimblie u
IJIOCKOCTH B bu6mmoreka [IOK
2 MIPOCTPAHCTBE. 12 1 https://m.edsoo.ru/lc
[TapannensHOCTHIPS 209e37
MBIX U IJIOCKOCTEN
[IepnienaukymnsspHoC bu6mmoreka [IOK
3 TBHIPSIMBIX U 12 https://m.edsoo.ru/lc
MIOCKOCTEH 209e37
Vbl Mmexnay bubnuotexa [JOK
4 MPSIMBIMU U 10 1 https://m.edsoo.ru/lc
IJIOCKOCTSIMU 209e37
bu6mmoreka [IOK
5 MHororpanHuku 11 1 https://m.edsoo.ru/lc
209e37
OOBEMBIMHOTOTPaHH bubmorexa [JOK
6 OB 9 1 https://m.edsoo.ru/lc
© 209e37
[loBTOpEHNUE: bubnnorexka [JOK
7 CCUCHHUS, 4 1 https://m.edsoo.ru/lc
pPACCTOSIHUS U YTJIbI 209e37
OBIIEE KOJIMYECTBO
YACOB IIO 68 5 0

I[TPOTPAMME



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

11 KITACC

Ne KosnunuecrBoyacos DJIEeKTPOHHBIE
HaumenoBanuep
(undposbie)
a3/1eJIoB 1 Bce = Konrpouabnsiep IIpakTudeckue
n/ oOpa3oBaTe/ibHbIE
TeMIPOrpaMMbl ro a00TbI padoThI
n pecypcsbl
bu6mmoreka [IOK
TenaBpaiieHus 12 https://m.edsoo.ru/1c2
09e37
bubmuorexa [JOK
OO6béMbITEN 5 1 https://m.edsoo.ru/1c2
09e37
Bexkropsl u bubnnoreka [HOK
KOOPJIMHATHI B 10 1 https://m.edsoo.ru/1c2
MPOCTPAHCTBE 09e37
[ToBTOpEHHE,
N bu6mmoreka [IOK
’ 7 1 https://m.edsoo.ru/1c2
CI/ICTUeMaTI/IE}aIII/I?ISH 09637
aHun
OBIIEE
KOJIMYECTBO
34 3 0
YACOBIIO
I[MTPOT'PAMME



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

HOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne

n/
n

Temaypoka

KoanuecTBo4acoB

Bce
ro

KoHTpoJbHbIep
a0oThlI

Haranzyq

IIpakTHYeckuep
eHUA

a00ThI

DJIeKTPOHHBbIeNU(POBBICOOpPa3OBATEI

bHbIEpecypcChl

OCHOBHBIE TIOHATHS
CTEPEOMETPHUH: TOUKA,
npsiMasi, MI0CKOCTb,
npoctpaHcTso. [IpaBuna
M300paKeHHS Ha
PHUCYHKAX: U300paxeHHs
IUIOCKOCTEH,
napauIeTbHBIX MPSIMBIX
(OTpe3KOB), CepeIUHBI
oTpe3Ka

ITonsTus:
IIepeCeKaroIINeECs
MJIOCKOCTH,
IepeCeKaroIIMECs psMas
7 INIOCKOCTD

ITonsarus:
MEepECEKAOIINECS
IJIOCKOCTH,
MEPECEKAIOIIMNECS ITpsAMast
7 INIOCKOCTD

3HaKOMCTBO C
MHOFOI‘p AdHHUKaMU,

https://m.edso0.ru/14467518

https://m.edsoo.ru/9f4eae31

https://m.edsoo.ru/ae56ad45

https://m.edsoo.ru/58a8729a



https://m.edsoo.ru/14467518
https://m.edsoo.ru/9f4eae31
https://m.edsoo.ru/ae56ad45
https://m.edsoo.ru/58a8729a

n300pakeHune
MHOT'OTPaHHHKOB Ha
PHCYHKaX, Ha
HPOCKIIMOHHBIX YePTEnax

HauanpHbie CBeICHUS O
KyOe u nupamuze, ux
Pa3BEPTKHU U MOJEIIH.
Ce4eHUsAMHOTOrpaHHUKOB

https://m.edsoo0.ru/c4373c37

Hauanbnbie cBeneHus o
KyOe 1 nupamuze, ux
Pa3BEPTKU U MOAENH.
CeueHUsIMHOTOIpaHHHUKOB

https://m.edsoo.ru/bbc413dc

ITousarue 06
AKCUOMAaTHUYECKOM
MOCTPOCHHUHU
CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHUU H
CIEICTBHS U3 HUX

https://m.edsoo.ru/9cfc3f4f

ITousiTue 00
aKCHOMAaTHYECKOM
MOCTPOCHUU
CTEpEOMETPUU: AKCHOMBI
CTEpEOMETPUU U
CIIEICTBUS U3 HUX

https://m.edsoo.ru/da5bd46b

IToustue 06
aKCHOMAaTHYECKOM
MOCTPOCHUU
CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPUU U

https://m.edsoo.ru/c2e97ba7



https://m.edsoo.ru/c4373c37
https://m.edsoo.ru/bbc413dc
https://m.edsoo.ru/9cfc3f4f
https://m.edsoo.ru/da5bd46b
https://m.edsoo.ru/c2e97ba7

CIICACTBHUA U3 HUX

10

ITonsiTre 00
aKCHOMAaTHYECKOM
MOCTPOCHUU
CTEPEOMETPHUU: AKCUOMBI
CTEPEOMETPUU U
CIEJCTBHS U3 HUX

https://m.edsoo.ru/lac7f137

11

BzaumHoe pacnionoxxenue
MPSIMBIX B POCTPAHCTBE:
nepeceKaroImecs,
apajuieIbHbIE U
CKpEIIMBAOIINECs
npsIMbIe

https://m.edsoo.ru/2afalf36

12

13

14

[TapamienbHOCTD IPAMBIX
Y IJIOCKOCTEN B
IIPOCTPAHCTBE:
napaJuleJIbHbIE IPSIMBIE B
IIPOCTPAHCTBE;
NapauIeIbHOCTD TPEX
IPSIMBIX

[TapamienbHOCTE IPSAMBIX
U IJIOCKOCTEN B
IIPOCTPAHCTBE:
[TapamiensHOCT IPAMOI
U IJIOCKOCTH

Yruel ¢

COHAIpaBJICHHBIMUCTOPOH
aMH

https://m.edsoo.ru/1977a523

https://m.edso0.ru/aa6f3833

https://m.edsoo.ru/a78748f6

15

Yroa Mexay npsiMbIMU B

https://m.edsoo.ru/7ea636be



https://m.edsoo.ru/1ac7f137
https://m.edsoo.ru/2afa1f36
https://m.edsoo.ru/1977a523
https://m.edsoo.ru/aa6f3833
https://m.edsoo.ru/a78748f6
https://m.edsoo.ru/7ea636be

IIPOCTPAHCTBE

16

17

VYroa Mexay npsSMbIMU B
MIPOCTPAHCTBE
[TapaebHOCTBHIIIOCKOCT
eu:
napaieIbHBICTUIOCKOCTH

https://m.edsoo.ru/aa7a8f5c

https://m.edso0.ru/26631b26

18

CaolicTBamnapauienbHbIXIT
JIOCKOCTEH

https://m.edsoo.ru/34d5b9ec

19

[Ipocreiimue
IPOCTPAHCTBEHHBIE
(GUrypHI Ha MJIOCKOCTH:
TeTpadap, KyO,
napasenenumne;|

https://m.edsoo.ru/e9ba9c7d

20
21

IToctpoenneceuenuii

ITocTpoeHneceueHu

https://m.edsoo.ru/653b13ch

https://m.edsoo.ru/72ece97d

22

KonTposabHas pabora no
teme "[Ipsmbie u
TUTOCKOCTH B
IPOCTPAHCTBE.
[TapannenbHOCTEIPSAMBIX
Y TUIOCKOCTEN"

https://m.edsoo.ru/f6438b9b

23

[lepneHAUKYISIPHOCTH
MPSIMOM M TNIOCKOCTH:
NEPIEHANKYJIAPHbIE
IIPSIMBIE B IIPOCTPAHCTBE

https://m.edsoo.ru/a714f338

24

IIpsiMble mapasnienbHbIe U
NEePIEHAUKYIISIPHBIE K
IUIOCKOCTH

https://m.edsoo.ru/e44f4d53



https://m.edsoo.ru/aa7a8f5c
https://m.edsoo.ru/26631b26
https://m.edsoo.ru/34d5b9ec
https://m.edsoo.ru/e9ba9c7d
https://m.edsoo.ru/653b13cb
https://m.edsoo.ru/72ece97d
https://m.edsoo.ru/f6438b9b
https://m.edsoo.ru/a714f338
https://m.edsoo.ru/e44f4d53

25

[IpsimMble napaienbHble U
NEPIIECHIUKYJIIPHBIE K
IUIOCKOCTH

https://m.edsoo.ru/25c¢8fdd8

26

[Ipu3naxk
NEPIEHAUKYJIAPHOCTH
IIPSIMOM U INIOCKOCTH

https://m.edsoo.ru/f28e19f5

27

28

29

[Ipusnak
NEePIEeHIUKYJIIPHOCTH
IIPSIMOM M INIOCKOCTH

Teopema o npsmMoi
NEePIeHIUKYIIPHON
TUIOCKOCTH
Teopema o npsiMoit
NEePIEeHIUKYIIPHON
MJIOCKOCTH

https://m.edsoo.ru/32a7de6e

https://m.edsoo.ru/4ea85ec3

https://m.edso00.ru/d9533342

30

Teopema o npsimoit
NEePIEHANKYIIIPHON
IIJIOCKOCTH

https://m.eds00.ru/1556888b

31

[Tepnenpukynsp u
HAaKJIOHHBIE: pacCTOSTHUE
OT TOYKH JI0 TNIOCKOCTH,
paccTositHue OT MPAMOU 110
IIJIOCKOCTH

https://m.edsoo.ru/3bb9d2b9

32

[lepnenaukynsp u
HAaKJIOHHBIE: pacCTOSTHUE
OT TOYKH JI0 TNIOCKOCTH,
paccTositHue OT MPAMOU 110
IIJIOCKOCTH

https://m.edsoo.ru/6fa81822



https://m.edsoo.ru/25c8fdd8
https://m.edsoo.ru/f28e19f5
https://m.edsoo.ru/32a7de6e
https://m.edsoo.ru/4ea85ec3
https://m.edsoo.ru/d9533342
https://m.edsoo.ru/1556888b
https://m.edsoo.ru/3bb9d2b9
https://m.edsoo.ru/6fa81822

[IepnieHpuKymnsp u

HaKJIOHHBIE: PACCTOSTHUE
OT TOYKH JIO INIOCKOCTH, 1 https://m.edsoo.ru/c456dcf7
pacCcTOsHUE OT MPSIMOM 10

IJIOCKOCTH
[IepnienpuKymnsap u

HAaKJIOHHBIE: PACCTOSTHUE
OT TOYKH JIO INIOCKOCTH, 1 https://m.edsoo.ru/5ad7¢883
paccTosiHUE OT MPSIMOH 110

35

IIJIOCKOCTHU

VYrsl B IPOCTPAHCTBE:

yroJl MeXAy NpsAMON U
IUIOCKOCTBIO

https://m.edsoo.ru/5527feed

36

JIByrpaHHbIi yrou,
JIMHEWHBIN yroJ

JBYTPaHHOIO yria

https://m.edsoo.ru/6ce6ff8c

37

38

39

40

JIByrpaHHBIN yroJl,
JIMHEWHBIN yroJ
JIBYTPAHHOI'O yIJla

IlepnieH AUKYIAPHOCTD
IIJIOCKOCTEW: MpU3HAK
MEPIEHANKYISIPHOCTH
JIBYX INTOCKOCTEN

[IeprieHAUKyYIAPHOCTD
IIJIOCKOCTEN: MPU3HAK
NEPIEHANKYJIAPHOCTH
JIBYX INTOCKOCTEN

[lepnenauKynsspHOCTD
IJIOCKOCTEN: IPU3HAK

https://m.edsoo.ru/1le7c28bf

https://m.eds00.ru/7895d29¢

https://m.edsoo.ru/7271c12f

https://m.edsoo.ru/5b6673a4



https://m.edsoo.ru/c456dcf7
https://m.edsoo.ru/5ad7c883
https://m.edsoo.ru/5527feed
https://m.edsoo.ru/6ce6ff8c
https://m.edsoo.ru/1e7c28bf
https://m.edsoo.ru/7895d29e
https://m.edsoo.ru/7271c12f
https://m.edsoo.ru/5b6673a4

NePHEHANKYISIPHOCTH
JIBYX TIJIOCKOCTEM

41

42

Teopema o
TPEXIEPIICHIUKYJIIIPAX
Teopema o
TPEXMEPIECH IUKYIAPAX

https://m.edsoo.ru/8de5a9c7

https://m.edsoo.ru/cca2833d

43

Teopema o
TpEXTEPIEHTUKYIIAPAX

https://m.edsoo.ru/22caf7be

44

KonTtponbsHas pabora o
TeMaM
"IlepnieHIUKYISIPHOCTD
HpSIMBIX U IIJIOCKOCTER" 1
"V1ubl MeXAY NPSAMBIMU U
IUIOCKOCTSIMM"

https://m.edsoo.ru/1b323f77

45

46

IToHsiTHE MHOTOTpAaHHUKA,
OCHOBHBIE JIEMEHTHI
MHOT'OI'PAHHUKA,
BBIITYKJIBIE U HEBBINYKJIbIE
MHOTOTPAaHHUKHU;
pa3BEpTKa
MHOT'OTPaHHUKA

IIpusma: n-yronbHas
IIPU3Ma; TPaHu U
OCHOBAHUS IIPU3MBI;
IpsiMasl 1 HaKJIOHHas
npu3Mbl; OOKOBast U
IIOJIHASI IOBEPXHOCTh
IIPU3MBI

https://m.edsoo.ru/f12f4edd

https://m.edsoo.ru/d7ebd54e

47

[Tapamnenenumnen,

https://m.edsoo.ru/f58ac2de



https://m.edsoo.ru/8de5a9c7
https://m.edsoo.ru/cca2833d
https://m.edsoo.ru/22caf7be
https://m.edsoo.ru/1b323f77
https://m.edsoo.ru/f12f4edd
https://m.edsoo.ru/d7ebd54e
https://m.edsoo.ru/f58ac2de

IIPSIMOYTOJIBHBIN
napauleIeuIe] U €ro
CBOICTBa

48

49

[Inpamuia: N-yroapHas
UpaMuJa, TPaHu U
OCHOBaHUE NIUPaMUbL;
O0KOBast U NOJIHAS
IIOBEPXHOCTb TUPAMHU/IBI;
IIPaBWJIbHASA U yCEUEHHAs
nupaMua

[IpaBunbHbIE
MHOTOTPaHHUKU: TIOHATHE
IIPABUJIBHOTO
MHOT'OTPaHHMKa;
IIPaBWJIbHAS NIPU3Ma U
IIpaBUJIbHAS IHPAMUJIA;
IIpaBUJIbHAS TPEYrOJIbHAS
nUpaMuJia ¥ NpaBUIbHBIN
TeTpa’ap; Kyo

https://m.edso00.ru/36389a9b

https://m.edsoo.ru/led67d9b

50

IIpencrasnenue o
IIPaBUJIbHBIX
MHOTOIPAHHUKAX:
OKTa’Ip, JOJAEKAdP U
MKOCadIIp.

https://m.edsoo.ru/e3a23c2c

51

Cummerpus B
MIPOCTPAHCTBE:
CUMMETPUS OTHOCUTEIIBHO
TOYKH, MPSIMOIA,
IJIOCKOCTH.

https://m.edsoo.ru/bd46185f



https://m.edsoo.ru/36389a9b
https://m.edsoo.ru/1ed67d9b
https://m.edsoo.ru/e3a23c2c
https://m.edsoo.ru/bd46185f

52

DNEeMEHTBICUMMETPUN B
nUpamMuzax,
napaJuleenuresax,
NPaBIILHBIXMHOTOTPAHHH
Kax

Briuncienue piieMeHTOB
MHOTOT'PaHHHUKOB: pEOpa,
JIMaroHalv, yIriibl

https://m.edsoo.ru/3c28c528

53

54

55

[Tnomans 6oxoBOM
MOBEPXHOCTH U MOJHOU
IIOBEPXHOCTHU IIPSMOM
IIPU3MBI, IUIOLIA/Ib
OCHOBaHUH, TEOpEMA O
OOKOBOI IOBEPXHOCTH
IIPSAMOM TIPU3MBI

ITimomanes 00KOBOI
MOBEPXHOCTHU U
MOBEPXHOCTU MPaBUIbLHOU
MUpaMUbl, TEOPEMA O
IUIOIAIH OOKOBOM
ITOBEPXHOCTH YCEUEHHON
TTUPAMHU/TBI

KonTtponbHas pabora o
teme "MHororpaHHukn"

https://m.edsoo.ru/a5ed7546

https://m.edsoo.ru/a229ch6f

https://m.edsoo.ru/e84d9cef

56
57
58

ITousaTre0000BEME
O0BEéMIIUpaMuIbI

O6bEéMUpamMuIbI

https://m.edsoo.ru/1ba674d8

https://m.edsoo.ru/e63cb619

https://m.edsoo.ru/128cch5df

59

O6BEMIHIpamMuIBI

R

https://m.edsoo.ru/3e45e6dd



https://m.edsoo.ru/3c28c528
https://m.edsoo.ru/a5ed7546
https://m.edsoo.ru/a229cb6f
https://m.edsoo.ru/e84d9cef
https://m.edsoo.ru/1ba674d8
https://m.edsoo.ru/e63cb619
https://m.edsoo.ru/128cc5df
https://m.edsoo.ru/3e45e6dd

60

O6BEMIHIpamMuIBI

https://m.edso00.ru/39a416b6

61
62

OO0BEMITPU3MBI

OO6BEMIPU3MEI

https://m.edsoo.ru/a3bffb57

https://m.edsoo.ru/a6alb56¢

63

64

OO6BEMIPU3MEI
KonTponbnas pabota no
Tteme "O0bEMBI
MHOTOTPaHHUKOB"

R

https://m.edsoo.ru/6ffc8623

https://m.edso0.ru/1a826542

65

[ToBTopenue, 0600IEHNE
CHCTEMaTH3aIus 3HAHUMA.
[TocTpoeHue ceueHuii B
MHOTOTpaHHUKE

https://m.edso00.ru/63c1f766

66

67

[ToBTopenue, 0600IEHNE
cUCTEeMaTU3alus 3HaHUM.
Brruucnenue paccrosHuM:
MEXy IBYMSI TOUKaMH,
OT TOYKH JI0 IPSIMOM, OT
TOYKH JI0 IJIOCKOCTH,
MEXIY
CKpEIIMBAIOIIUMUCS
PSIMBIMH

Htor OBaHKOHTpOJILHaSIpa6
oTa

https://m.edsoo.ru/d219ddb9

https://m.edso0.ru/1129561e

68

[ToBTOpenme, 0600IIEHNE
cUcTeMaTu3aIus 3HaHUM.
Brrunciienue yrios:
MEXIY
CKpELIMBAIOIINMUCS
NPSIMBIMH, MEX]1y IPSIMOM

https://m.edsoo.ru/b44e7673



https://m.edsoo.ru/39a416b6
https://m.edsoo.ru/a3bffb57
https://m.edsoo.ru/a6a1b56c
https://m.edsoo.ru/6ffc8623
https://m.edsoo.ru/1a826542
https://m.edsoo.ru/63c1f766
https://m.edsoo.ru/d219ddb9
https://m.edsoo.ru/1129561e
https://m.edsoo.ru/b44e7673

U IJIOCKOCTBIO,

JBYTPaHHBIX YIJIOB, YIJIOB

MEXKAY MIIOCKOCTAMU

OBIIEE KOJIMYECTBO

YACOB 110 ITPOTPAMME

68

11 KIIACC

Ne

n/
n

Temaypoka

KoanuyecTBouacos

Bce
ro

KoHTpoJbHbIep
a0oThbI

IIpakTHYeckuep
a0oThbI

Jarausyue
HHSA

JyleKTPOHHBbIeM(PPOBHIEOOPA30BATEID
HbIepecypChl

Cdepa u map: meHtp,
pamuyc, Auamerp;
IUIOMIA/h
MIOBEPXHOCTHU Cepsl

https://m.edsoo.ru/e6a58a2c

Bzaumuoe
pacnojioxxeHue cepbl
U TUTOCKOCTH;
KacaTeJbHas
TJIOCKOCTH K cdepe;
wiomaab chepsl

https://m.edsoo.ru/8a7eb42e

N3o0pakenue cdepsl,
nrapa Ha IJIOCKOCTH.
Ceuenusimiapa

https://m.edsoo.ru/fle6a34a

[Hummaapuyeckas
MMOBEPXHOCTb,
obpazyromue
HWIMHAPUYECKOMN
MMOBEPXHOCTHU, OCh

https://m.edsoo.ru/2d2dfe52



https://m.edsoo.ru/e6a58a2c
https://m.edsoo.ru/8a7eb42e
https://m.edsoo.ru/f1e6a34a
https://m.edsoo.ru/2d2dfe52

UWJIAHIPUYECKON
MIOBEPXHOCTHU

Hunusap: ocHOBaHUS
u O0oKoBast
MOBEPXHOCTb,
o0pa3syroias 1 oChb;
ionaib 60KoBOU U
MOJTHOM MMOBEPXHOCTHU

https://m.edsoo.ru/fcf68351

N3obpaxenue
LWIMH]IpA Ha
mockocTy. Pazséprka
uunuHApa. CeyeHust
HUJIUHAPA
(TUTOCKOCTEIO,
napajuIeIbHON UITU
NEePHEHANKYIIIPHON
OCH LIUJIMH/IPA)
Konnueckas
MIOBEPXHOCTb,
oOpa3yromue
KOHUYECKOU
MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON
MOBEPXHOCTHU

https://m.edsoo.ru/666ebad5

https://m.edsoo.ru/f91757b4

Konyc: ocHoBanue u
BEPIINHA,
oOpa3syrommas 1 oChb;
IUIoIaabs OOKOBOU U
MOJTHOM TOBEPXHOCTHU

https://m.edsoo.ru/fc7babab



https://m.edsoo.ru/fcf68351
https://m.edsoo.ru/666ebad5
https://m.edsoo.ru/f91757b4
https://m.edsoo.ru/fc7babab

Y ceu€HHBIN KOHYC:
obOpazyromue u
BBICOTA; OCHOBAHUS U
OOKOBas MOBEPXHOCTh

https://m.edsoo.ru/a4bfccfd

10

N3o6pakenune konyca
HAa IJIOCKOCTH.
Pa3BépTka KoHyca.
Ceuenus koHyca
(TUTOCKOCTEIO,
napasieIbHON
OCHOBAHHIO, U
IJIOCKOCTBIO,
MPOXOJIAIIEH uepe3
BEPILUHY)

https://m.edsoo.ru/26c49378

11

12

13

14

KomOunanus ten
BpaIllCHUS U
MHOTOTPaHHUKOB

MHororpaHHuk,
OIMCAHHBIN OKOJIO
cdepsl; chepa,
BIIMCaHHAs B
MHOTOTPaHHUK WU B
TEJIO BpalleHus

[Tousitue 06 00BEME.
OCHOBHBIE CBOMCTBa
00BEMOB Tell
OO6béMuMINHIpA,
KOHYca

https://m.edsoo.ru/9cffd6f3

https://m.edsoo.ru/52fe59c6

https://m.edso0.ru/49a2fc48

https://m.edsoo.ru/951324a7

15

O0BEM mrapa u

https://m.edsoo.ru/3c663del



https://m.edsoo.ru/a4bfccfd
https://m.edsoo.ru/26c49378
https://m.edsoo.ru/9cffd6f3
https://m.edsoo.ru/52fe59c6
https://m.edsoo.ru/49a2fc48
https://m.edsoo.ru/951324a7
https://m.edsoo.ru/3c663de1

wionaab chepsl

16

IToxoOuEble Tena B
MIPOCTPAHCTBE.
COOTHOIIIEHUS MEXKTY
ILJIOIIAASIMU
MTOBEPXHOCTEM,
00BEMaMHU ITOTO0HBIX
TeN

https://m.edsoo.ru/7a7c3f85

17

KontponsHas pabora
o temaM "Tena
BparieHus" u
"O0BeMsI TET"

https://m.edsoo.ru/17bb757e

18

19

Bekrop Ha minockocTu
U B IIPOCTPAHCTBE
CrnoxeHnue u
BBIYMTAHUEBEKTOPOB

https://m.edso00.ru/72669d66

https://m.edsoo.ru/11blcc5e

20

YMHOKEHUEBEKTOPAH
ayucIo

https://m.edsoo.ru/ec1f9d28

21

Paznoxenue BekTopa
10 TpEM
HEKOMIUTAHAPHBIM
BEKTOPaM.
[IpaBunonapannenenu
neaa

https://m.edso00.ru/81213f3b

22

Pemenne 3amau,
CBSI3aHHBIX C
MPUMEHEHUEM TPaBUJT
JEUCTBUM C
BEKTOpaMu

https://m.edsoo.ru/ca866867



https://m.edsoo.ru/7a7c3f85
https://m.edsoo.ru/17bb757e
https://m.edsoo.ru/72669d66
https://m.edsoo.ru/11b1cc5e
https://m.edsoo.ru/ec1f9d28
https://m.edsoo.ru/81213f3b
https://m.edsoo.ru/ca866867

23

24

25

26

KoopaunatHo-
BEKTOPHBIN METOJT TIPH
pEIICHUHN
T€OMETPUUECKHUX
3a1a4

[IpssmoyronbHas
CUCTEMA KOOpJIMHAT B
IIPOCTPAHCTBE.
Koopaunats! BekTopa.
[Tpocreimne 3anaun B
KOOpJAHMHATAX

Yron mexay
BEKTOpPaMH.
CkansipHoe
IIPOU3BEICHUE
BEKTOPOB
Beruucnenue yrios

MCKAY NPSAMBIMHA U
IJIOCKOCTAMU

https://m.edsoo.ru/1de2f88a

https://m.edsoo.ru/75b68f61

https://m.edsoo.ru/d5226d23

https://m.edsoo.ru/6b228fce

27

KonTponbHnas pabora
o teMe "BexTopsl u
KOOpJMHATHI B
npocTpaHcTae”

https://m.edsoo.ru/373492c3

28

IToBTOpEHME,
000011IEHE N
CUCTeMaTH3aIus
3HaHU. OCHOBHBIE

burypsl, GaxTsl,
TEOPEMBI Kypca

https://m.edsoo.ru/339a84dd



https://m.edsoo.ru/1de2f88a
https://m.edsoo.ru/75b68f61
https://m.edsoo.ru/d5226d23
https://m.edsoo.ru/6b228fce
https://m.edsoo.ru/373492c3
https://m.edsoo.ru/339a84dd

IJIAaHUMETPHUN

29

[ToBTOpEHME,
o0o0mieHue u
CUCTEMAaTH3aIIH
3HaHuM. OCHOBHBIE
burypsi, GpaxThl,
TEOpEMBI Kypca
TUTAHUMETPHUH

https://m.edsoo.ru/71d2d412

30

[ToBTOpEHwue,
00001IeHE U
CHCTEMAaTH3allHs
3HAaHUU. 3agaun
IJIAHUMETPHUU U
METO/IbI UX PEIICHUS

https://m.edsoo.ru/1bc556df

31

32

33

[ToBTOpEHwME,
00o0011IeHE U
CHCTEMAaTHU3alHs
3HaHW#. 3amaun
MJIAaHUMETPUH U
METO/Ibl UX PELIEHUs

IToBTOpEHwME,
000011eHne U
cucTeMaTH3anus
3HaHuil. OCHOBHBbIE
burypsl, GaxTsl,
TEOpPEMBI Kypca
CTepEOMETPUH

HToroBaskoHTpOIbHA
spabota

https://m.edsoo.ru/117a7f57

https://m.edso00.ru/95e5e946

https://m.edsoo.ru/a66a7dc2



https://m.edsoo.ru/71d2d412
https://m.edsoo.ru/1bc556df
https://m.edsoo.ru/117a7f57
https://m.edsoo.ru/95e5e946
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IToBTOpEHME,
000011IeHE U

34 1 https://m.edsoo.ru/ff93611f
cucreMatusanust
3HAHUU
OBIIEE KOJIMYECTBO
YACOB IIO 34

I[TPOT'PAMME



https://m.edsoo.ru/ff93611f

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KJIACC

KonnposepsiemoropesyJbtara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbTATHI 0CBOEHUS
OCHOBHOIi 00pa30BaTe/IbHON MPOrpaMMbl CpeHEro
o0mero odpasoBanus

7.1

1.2

I'eomerpus
OHepI/IpOBaTB IOHATHUAMU: TOYKaA, IIpAMas, MIOCKOCTb

HpI/IMeHSITB AKCUOMBI CTCPECOMCTPUMU U CJICACTBUA U3

HHUX IIPpH PCHICHUU I'COMCTPHUUCCKUX 3aaa4d

7.3

7.4

OHCpI/IpOBaTB IIOHATHUAMM mapajyiCJIbHOCTb n

NEPIEHIUKYISIPHOCTD IIPSAMBIX U IITIOCKOCTEN

KnaccugunupoBats B3aMHOE PACIIOIOKEHUE MPSMBIX U

IUIOCKOCTEN B IIpOCTPAHCTBC

7.5

OnepupoBaTh NOHATUSAMU: ABYTPAHHBIN Yroj, TpaHH
JIBYTPaHHOI'O yIiia, peOpo JBYIpPaHHOIO yrja, TUHEHHBIH
yroJl IBYTpaHHOIO yIJa, TpajycHas Mepa IABYIPaHHOIO

yria

7.6

OHepI/IpOBaTB MOHATHUAMU: MHOT'OI'PaHHUK, BLIHYKHBIﬁ u
HCBBIHyKJ'IBIfI MHOTI'OIrpaHHUK, OJICMCHTHI

MHOTI'OrpaHHHKa, HpaBHJ’IBHLIﬁ MHOT'OTrpaHHUK

1.7

Pacno3HaBartb OCHOBHBIC BUBbI MHOT'OT'paHHUKOB

(nmupamuga, npusMa, NPSIMOYTOJIbHBIA Mapajieenune],
Ky0)

7.8

Knaccudunuposatsb MHOT'OTpaHHHKH, BbIOMpast
OCHOBaHUS uid  Kiaccuukanuu  (BBIOYKIbIE U
HEBBIIYKJIbIE MHOTOTPaHHUKH, IIPaBUJIbHBIE
MHOTOTPaHHUKH, TpsSMblE W HAKJIOHHbIE TMPU3MBI,

map annenenymeum)

7.9

OHepI/IpOBaTB MOHATHAMUA: CCKYyIIAsa INIOCKOCTh, CCUCHUC

MHOTI'OrpaHHUKOB




7.10

7.11

7.12

7.13

7.14

7.15

7.16

7.17

OOBSCHATD MPUHLIMIIBI MOCTPOEHUS CEUYEHUI

MHOTI'OI'paHHUKOB, UCIIOJIB3YA MECTO CIICI0B

Crpouth ceueHuss MHOIOI'PAaHHUKOB METOJOM CIIEJOB,
BBITIOJHSATH (BBIHOCHBIE) TUIOCKHUE YEPTEKU U3 PUCYHKOB

MPOCTHIX 00BEMHBIX (UTYpP: BHJI CBEPXY, COOKY, CHU3Y

Pemrats 3aladd Ha HaXOXIACHUC TI'COMCTPHUUYCCKUX
BCJIIMYHUH IIO0 06pa3uaM WK aJITOpUTMaM, IIPUMCHIA
HU3BCCTHLIC AHAJIMTUYCCKHUC MCTOAblI TIIpH PCIICHUU
CTaHJAPTHBIX MAaTEMAaTUYCCKHUX 3aJda4 Ha BBIYMUCICHUC
paCCTOSIHI/Iﬁ MCXKAY JABYyMA TOYKaMH, OT TOYKH OO0
HpHMOﬁ, oT TOYKH a0 IIJIOCKOCTH, MCKIY

CKpCHIUBAOIIHUMHUCS ITPAMBIMU

Pemate 3amaun Ha HaAxXO0XAEHUE T'E€OMETPUUYECKUX
BEJIIMYMH 10 oOpasliaM WWIH aJropuTMaM, IMPUMEHSS
W3BECTHBIE AHAIUTUYECKHE METOJbl TMPU PEIICHUN
CTaHJIApPTHBIX MATEMAaTHYECKUX 3a/1ad Ha BBIYMCIICHHUE
YIJI0B MEXIY CKPEIIUBAIOIUMUCS TPSIMBIMH, MEXIY
OpsAMOM M IUIOCKOCTBIO,  MEXAY  IUIOCKOCTSIMH,
JBYTPAHHBIX YTJIOB

Boruncnsate  00BbEMBI M TUIOHIAAM  TOBEPXHOCTEH
MHOTOTPaHHUKOB (MpU3Ma, NMUpaMuja) ¢ NPUMEHEHUEM
(hopMyIl, BBIYUCISTh COOTHOIICHUS MEXIY IMIIOMIAJASIMH

MOBEPXHOCTEN, 00bEMAMHU MTOOOHBIX MHOTOIPaHHUKOB

OnepupoBaTh NOHATUSMU: CUMMETPHS B NPOCTPAHCTBE,
LIEHTP, OCb U IUIOCKOCTb CHUMMETPHUH, LIEHTP, OCh H

IJIOCKOCTh CUMMETPUU (PUTYPbI

W3Bnekarb, mnpeoOpa3oBbIBaTh M HHTEPHPETHPOBATH
MHGOpPMAILMIO O TPOCTPAHCTBEHHBIX TI'€OMETPUUYECKHX

¢durypax, IpeJCTaBICHHYIO Ha YepTekaxX U PUCYHKaxX

[IpumensaTp reomeTpuyeckue (HakTbl IS PELICHUS
CTEPEOMETPUYECKUX 3aj1ad, MPEAIOIararoIux
HECKOJIBKO IIAroB PEIICHUS, €CJIN yCIOBUS TPUMEHEHHUS

3aJaHbl B IBHOH (Gopme

7.18

[IpumensaTh mnpocTellMe NPOrpaMMHBIE CPENCTBA U

OJICKTPOHHO-KOMMYHHKAIITUOHHBIC CHUCTEMBI npu




pEIICHUH CTEPEOMETPUICCKHX 3a/1a4

7.19

[IpuBoauTH MIPUMEPBI MaTeMaTHYeCKHUX
3aKOHOMEPHOCTEH B MPHUPOJIC€ U KU3HH, PACIO3HABATH

IIPOABJICHUEC 3aKOHOB I'€COMETPHU B UCKYCCTBE

7.20

11 KVIACC

Koanposepsiemorope3yibTaTa

6.1

[lpuMeHsTh  MONyYEHHBbIE 3HAHHWS HA  IPAKTHKE:
AQHAIM3MPOBATh pEAIBbHBIC CHUTyalldd ¥ [PUMCHSTH
W3YyYCHHBIC TIOHSATHS B TMPOIECCe IOWUCKA PEUICHHUS
MaTeMaTU4eCK1 c(hopMyIUPOBAHHOMN POOJIEMBI,
MOJICIUPOBaTh  peajibHble  CHUTyalldd  Ha  S3BIKE
TE€OMETPHH, HCCIEAOBaTh IOCTPOCHHBIE MOJEIH C
WCIIOJIb30BAHUEM T'€OMETPUYCCKUX TOHSATHH U TEOpEM,
anmapara ajireOpel, pemaTh MPAKTHYCCKHE 3a/1adH,

CBA3aHHBIC C HAXO0XKIACHHUEM I'COMCTPHUUCCKUX BCIIMYNH

IIpoBepsiemble MpeAMeTHbIE Pe3yabTAThHI 0CBOEHUS
OCHOBHOI 00pa30BaTeJIbHOI MPOrpaMMbl CpeHero
0011ero oopa3oBaHus

I'eomeTpus

OHepI/IpOBaTL IIOHATUAMMU . anManqucxaﬂ
MMOBEPXHOCTb, oOpa3ymoiue HUAJTMHIPUYECKOU
MOBEPXHOCTH, IWIMHAP, KOHMYECKass IOBEPXHOCTD,
oOpasyromue  KOHHYECKOW  IMOBEPXHOCTH, KOHYC,

chepuueckas moOBepXHOCTh

6.2

6.3

6.4

Pacnio3naBath Tena BpamieHus (LMIMHIP, KOHYC, cdepa

U 11ap)
OOBACHATH CIIOCOOBI MOTYYEHUS TEJ BpallleHUs

KnaccudunupoBars B3auMHOE pacnojioxeHue chepsl u

IIIIOCKOCTH

6.5

6.6

OnepupoBath TTOHSITUSIMHU: 1apoBOM CEerMEHT,
OCHOBAHHME CETMEHTA, BHICOTA CErMEHTA, IApOBOM CJIOM,
OCHOBaHHWE IIapOBOTO CJIOS, BHICOTA IIAPOBOTO CJOS,

IapOBOW CEKTOP

Beruucnsate 00bEMBI W TUIOMIAM TIOBEPXHOCTEH TeEI




6.7

6.8

BpAIlleHHUs, TEOMETPUYECKHX Tel C MPUMEHCHHEM
hopmy

OnepupoBarh MOHATUSMU: MHOTOTPAaHHUK, BIIMCAHHBIA B
chepy U onmmMcaHHBIA 0KOJIO cepbl, cepa, BlIMCaHHAS B

MHOTI'OIpaHHUK UJIA TCJIO BPAILLICHHA

Broruncisars COOTHOLIECHUS MEKY IIonaasIMu

MOBEPXHOCTEH U 00bEMAMH TIOIOOHBIX TEI

6.9

6.10

6.11

N3o06paxaTs u3ydaemble QUIYpHl OT pPYKH U C

IIPUMEHEHUEM IIPOCTBIX YEPTEKHBIX HHCTPYMEHTOB

BbInosHATE (BBIHOCHBIE) MIJIOCKHE YEPTEKU U3 PUCYHKOB
IPOCTBIX 0OBEMHBIX (PUIYp: BUI CBEPXY, COOKY, CHU3Y;

CTPOMUTH CEYEHUS TEJ BPALLCHUS
W3Bnekatb, WHTEPIPETHPOBATH M MPEOOPa3OBHIBATH
MHGOPMAIIMIO O TPOCTPAHCTBEHHBIX TI'€OMETPHYECKHX

(I)I/Il" ypax, MIPEACTABIICHHYIO Ha YCPTCIKAX U pPUCYHKAX

6.12

6.13

6.14

[IpumensTe reomerpuyeckue (akTbl ISl  pEHICHUs
CTEPEOMETPUYECKUX 3az1a4, IIPEIIOJIAr AFOIIUX
HECKOJIBKO LIArOB PELICHUS, €CIIU YCIOBUSA IPUMEHEHUS

3aJlaHbl B ABHOU (hopme
OnepupoBaTh NOHATHEM: BEKTOP B IPOCTPAHCTBE

BrIinonHsITh HCﬁCTBHH CJIOKCHHA BCKTOPOB, BBIYUTAHUA
BCKTOPOB U YMHOXCHHUS BCKTOpPA Ha 4YHCJIO, O6’I)SICH$ITI>,

KaKHMH CBOMCTBAMHU OHH 00JIaaf0T

6.15

[IpumeHsTh MpaBUiIO NapajuleNenunesa Mpu CI0KEHUU

BEKTOPOB

6.16

OHCpI/IpOBaTI) MOHATHUAMU: AOCKAPTOBBI KOOPAWHATHI B
MIPpOCTPAHCTBC, BEKTOP, MOAYJIb BCKTOpA, PaBCHCTBO
BCKTOPOB, KOOpAUHATHI BCKTOpa, yroia MCKAY
BCKTOpaMH, CKaJIIpHOC IIPOU3BCACHUC BCKTOPOB,

KOJIJIMHCAPHBIC U KOMITIAHAPHBIC BEKTOPHI

6.17

6.18

Haxonutbs cymMmmy BEKTOpPOB U MPOU3BEACHUE BEKTOpPA HA
4HUCIIO,  Yrod  MeXAy  BEKTOpaMH,  CKaJspHOE
NIPOU3BEIECHNE, PpACKJIAABIBATh BEKTOpP 10  JBYM

HCKOJUIMHCAPHBIM BCKTOPaM

3aﬂaBaTL IJIOCKOCTh YPABHCHUEM B HeKapTOBOﬁ CUCTEMC

KOOpJIHHAT




Pemwats mpocreilluve reoMeTpUYEcKHe 3ajadd  Ha

6.19
IIPUMEHEHNE BEKTOPHO-KOOPAUHATHOTO METOAA

Pemars 3a7aud Ha J0Ka3aTejbCTBO MATEMATHYECKHX

OTHOILEHUA U HAXOXKIEHHE T'€OMETPUYECKHX BEJIUYMH
6.20 no o0pasiam WM AIrOpUTMaM, HPUMEHssS H3BECTHbIE

METO/bI TP PEIIEHUH CTaHAAPTHBIX MATEMATHYECKHUX

3a1a4

IIpuMeHATH mnpocTedIIMEe INPOrPaMMHBIE CpPEACTBA H
6.21 3JIEKTPOHHO-KOMMYHHKAI[HOHHbIE CHUCTEMBI pu

PEIICHUU CTCPCOMETPUYCCKUX 3ada4

[MpuBoUTH pUMEpPbI MaTeMaTH4eCKUX
6.22 3aKOHOMEPHOCTEH B HPHUPOJAC M KU3HU, PACIIO3HABATH
HPOSIBJICHHE 3aKOHOB [EOMETPHHU B UCKYCCTBE
[lpuMeHATh  MONYYCHHBIC 3HAHWS HA  MPAKTHKE:
AHAIM3UPOBATh pPEAbHBIC CHTYallMd M I[PUMEHSITh
W3y4YCHHBIC TOHATUS B MPOILIECCE IOUCKA PELICHUS
MareMaTH4ecKd  c(HOPMYJIMPOBAHHOH  MPOOIIEMBI,
6.23 MOJICIUPOBAaTh  peajibHble  CHUTyallud Ha  S3BIKE
TEOMETPHUHU, HCCIEA0BATh MOCTPOCHHBIE MOJCIH C
UCIIOJIb30BAHUEM TEOMETPHUCCKHX MOHSATHH U TEOPEM,
ammapaTta anreOpel, pemarb NpaKTHYECKHe 3a/adu,

CBA3aHHLIC C HAXOXKIACHUCM I'COMCTPHUICCKUX BCIIMYHNH

IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KITACC
Kon IIpoBepsiembliidjIeMeHTCOAEPKAHUSA
7 I'eomeTpus
OcHoOBHbBIE TIOHATUS CTepeoMeTpuu. Touka, HpsimMasi, MIOCKOCTb, MPOCTPAHCTBO.
7.1 [TousiTue 00  aKCMOMAaTUYECKOM  TIOCTPOEHUU  CTEPEOMETPUHU:  AKCHOMBI
CTEPEOMETPUU U CIEACTBUSI U3 HUX
B3aumHOe  pacrnonokeHue OpsMBIX B IIPOCTPAHCTBE:  IE€PECEKAIOLIUECS,
7.2 napajuleJibHble U CKpemuBaromuecs mnpsmble. [lapainenbHOCTh NpSAMBIX U

IUIOCKOCTE B IPOCTPAHCTBE: napajijiCJIbHBIC IMpsSAMBbIC B MMPpOCTPAHCTBC,




NapajuIeTIbHOCTh TPEX MPSIMBIX, MAPALICIBHOCTh MPSAMON M TUIOCKOCTU. YTJBI C
COHANpPABJICHHBIMU CTOPOHAMH, YIOJ MEXJy MpSMBIMA B IMPOCTPAHCTBE.
[TapanmiensHOCTh MIOCKOCTEH: MapauieIbHble MJIOCKOCTH, CBOWCTBA MapaliebHbIX
wiockocTei. [Ipocreiimme mpocTpaHCTBEHHBIE (UTYPHI HA TUIOCKOCTH: TETPAdIp,

Ky0, mapajuiesienune, NoCTPOSHUEe CeUeHUN

7.3

[leprieHAUKYNSAPHOCTh MPSAMOM M IUIOCKOCTH: TMEpHEHAMKYJISPHbIE MpsIMbIe B
IIPOCTPAHCTBE, IPSAMBIE MMapajIeIbHbIE U MIEPIEHAUKYISPHBIE K IUIOCKOCTH, TPU3HAK
NEPIEeHIUKYISIPHOCTU IPSIMON U MIIOCKOCTH, TEOpEMa O MPAMOM MepreHANKYIIPHON
IUIOCKOCTH. YIJIBI B IPOCTPAHCTBE: Yrojdl MEXIy MpsSMON M IUIOCKOCTBIO,
JIByTpaHHbIA YTOJ, JMHEWHBIM Yyroys JByrpaHHoro yria. IlepneHaukynsp wu
HAKJIOHHBIE: PAcCTOSHHUE OT TOYKH /IO IUIOCKOCTH, PAcCTOSTHUE OT HpsIMOM 10
IUIOCKOCTH, MPOEKIHs (QUTyphl HA IUIOCKOCTh. [lepneHAuKyIsIpHOCTh MIIOCKOCTEH:
IPU3HAK  [EPIECHIUMKYJISIPHOCTH  JBYX  Iulockocted. Teopema 0  Tpéx

MNEpNCHAUKYJIApax

7.4

[TonsiTue MHOrorpaHHMKa, OCHOBHBIE 3JIEMEHTbl MHOIOTPaHHMKA, BBINYKIBIE U
HEBBIMYKJIblE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. IIpusma: N-yronbHas
npu3Ma, TpaHU U OCHOBAHHUS NPU3MBI, NpsiMas U HAKJIOHHAs MpHU3MbI, OOKOBas U
II0JIHAsl TIOBEPXHOCTD NMpu3Mbl. [lapannenenunen, npsiMOYrojbHbIN Napasieaenure]
u ero coicrsa. [Iupamuna: N-yrojipHas nupamuaa, FpaHd U1 OCHOBAHUE MTUPAMMIBI,
OOKOBas M IOJIHA MOBEPXHOCTh NMUPAMUAbI, MIPaBWIIbHAA M yCEU€HHas MUpaMUAA.
OnemMeHTsl Npu3Mbl M nUpaMuibl. lIpaBUibHBIE MHOTOTpDaHHUKH: IOHSTHE
IIPaBWJIBHOTO MHOTOTpaHHMKA, MpaBWiIbHAs NpU3Ma U MpaBWIbHAS NHpPaAMHUAA,
npaBUJIbHAS TPEYToJIbHAS NMUPaMUa U NpaBUIbHBINA TeTpasap, KyO. [IpencraBnenue
O MpaBWIbHBIX MHOTOTPaHHMKAX: OKTa’Jp, AOAEKa’aAp U ukocadapyrue CeueHus

IMPU3MBI U TUPAMHUIBI

7.5

7.6

7.7

CI/IMMeTpI/ISI B IPOCTPAaHCTBE: CHMMETpUA OTHOCUTCIIBHO TOYKH, HpﬂMOﬁ,
IIJIOCKOCTH. aﬂeMeHTLICI/IMMeTpI/II/I B nupaMmujaax, napajuiejcnuieaax,

MMPaBUJIbHBIXMHOT'OT'paHHHUKAaX

Bbluncnenne 351€MEHTOB MHOTIOTPaHHMKOB: p&Opa, AuaroHanu, yriel. Ilmomans
OOKOBOW IOBEPXHOCTH W TOJHONH TOBEPXHOCTHM NPSAMOM MNPHU3MBI, IUIOIAAb
OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MpsiMoi npu3Mbl. [lnomans 6okoBoi
MOBEPXHOCTU M IIOBEPXHOCTH IPABWIBHOM MNHpaMHUAbI, TEOpEMa O ILIOLIAAH

yceuénHoi nupamubl. [lonsTueo600véMe. O0BEMIHPaMUIbI, TPU3MBI

[Tono6usle Tena B mpocTpancTBe. COOTHOMIEHUSI MEXKIY MIIOLIAASIMHU IIOBEPXHOCTEM,

00BEMaMu HOI{O6HBIX TCII
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6.1

6.2

IIpoBepsieMblii3jIeMeHTCOAEPKAHNS

I'eomerpus

[unuuapudeckas MOBEPXHOCTh, 00pa3yIOIIie HUIMHIPUYECKON MOBEPXHOCTH, OCh
IUJUHIPUYECKOW TMOBEPXHOCTU. [lunmmHAp: OoCHOBaHMS M OOKOBash TOBEPXHOCTD,
o0pa3yrolas U 0Ch, TUIOMIA/lb OOKOBOH U IMOTHON TTOBEPXHOCTH

Konnueckas moBepxHOCTh, 00pa3yrolue KOHMIECKOW MTOBEPXHOCTH, OCh U BEPIIUHA
KOHUYECKOW moBepxHOCTU. KOHyC: OCHOBaHWE W BEpIIMHA, OOpasyromas U OcCh,
Iomaab OOKOBOW W TIOMHOW MOBEPXHOCTH. YCEUEHHBIMKOHYC: OOpasylolme u

BbICOTA, OCHOBAHUA U 60KOBaﬂHOBerHOCTB

6.3

6.4

6.5

6.6

Cdepa u map: ueHTp, paanyc, AMaMeTp, IIIOMAAb MOBEPXHOCTH cdeprl. BanmHoe
pacroyio)keHue cepbl U IUIOCKOCTH, KacaTellbHasl TUIOCKOCTh K cdepe, IIIoNaah
chepsl

N300pakeHue Tes BpalleHHs Ha MIIOCKOCTH. Pa3BépTKanmiInHIpa 1 KOHyca
KomOuHanuu Ten BpalmieHWs ¥ MHOTOTPAHHUKOB. MHOTOTpaHHHK, OIHCAaHHBIN
okoJio chepsl, chepa, BiMcaHHAs B MHOTOTPAHHUK, WM TEJIO BPAICHUS

[Tonste 06 00vEMe. OcHOBHBIE CBOiicTBa 00bEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO NapaieNienunena 1 cieacTus u3 He€. OO0BEM IITMHIPA, KOHYCA.

O06BEéM mapa u wiomaas chepst

6.7

[Tono6uble Tena B nmpoctpancTBe. COOTHOIIEHUS MEXAY IJIOLIAAsIMHU IIOBEPXHOCTEH,

o0BbEMaMHu HOI[O6HI>IX TCI

6.8

Ceuenus mwimHApa (MapajUieIbHO W TEPHNEHIUKYISIPHO OCH), CEYEHHUsS KOHyca

(HapaJ'IJ'IeJ'IBHOC OCHOBAHUIO U ITPOXOAAIICC YCPE3 BepH_II/IHY), CCHUCHUA IIapa

6.9

BGKTOp Ha IINIOCKOCTU M B IIPOCTPAHCTBC. CrnoxxeHre ¥ BBIUMTAHHE BCKTOPOB.
YMHOXEHHE BCKTOpa Ha 4YHCJIO. Paznoxenue BCKTOpa I10 TpeM HCKOMIIJIAaHApHBIM
BCKTOpPAaM. HpaBI/IHO napajijiejacnuIicaa. Pemenue 3aaa4, CBA3aHHBIX C IPUMCHCHUCM

IIpaBUJI ICVCTBUM C BEKTOPaMH

6.10

[IpsamoyronbpHasg cuctemMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaThl BEKTOpA.
[Ipocreiimme 3amaum B KOOpAMHATAX. YToJ Mexay Bekropamu. CkaasipHoe
MPOU3BE/ICHUE BEKTOPOB. BhIuncieHUE YriaoB MeEXAy MPSMBIMU U IJIOCKOCTSIMHU.

KOOleI/IHaTHO-BCKTOpHLIﬁMCTOﬂHpHpCIJ_ICHI/II/IFCOMCTpI/I‘ICCKI/IXSaI[a‘-I




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHEI'O OBIIIETO OBPA3OBAHUSI

KoanposepsiemororpeboBanus

IIpoBepsiemblie TPeOOBAHUA K MPEAMETHBIM
pe3yJbTaTaM 0CBOEHUSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMBbI CPeIHEro 00mero
o0pa3oBaHus

Bnagenue meromamu 10Ka3aTenbCTB, aITOPUTMaMHU
pemwieHust  3agad; ymMeHue (opMmynupoBaTb U
ONEpUpPOBATh TOHATUSMU: OIpEAEIIeHUE, aKcuoma,
Teopema, CJIEJICTBHE, CBOWCTBO, IpU3HAK,
JI0Ka3aTeJIbCTBO, PaBHOCUJIbHBIE (OPMYIUPOBKHU;
IPUMEHATh UX; yMEeHUe (opMyIHpoBaTh 0OpaTHOE U
[IPOTUBOIOJIOKHOE  yTBEpPXKJIEHUE,  IMPUBOJIUTH
IpPUMEPbl U KOHTPIPUMEPBI, HCIIOJIB30BaTh METOJ
MaTeMaTH4eCKON UHIYKINH; IIPOBOAUTD
JI0Ka3aTelbHbIe PacCyKICHUs MpPU PELIeHUU 3a7ad,
OLICHUBATh JIOTHYECKYIO IIPaBUJIBHOCTb
pacCcyXKIeHMI; yMEHHE OIEepUpOBATh IMOHATUSIMMU:
MHO)KECTBO,  IIOAMHOXECTBO,  OINEpallMM  HaJ
MHO>KECTBaMHU; YMEHHUE HCII0JIb30BATh TEOPETUKO-
MHO>KECTBEHHBINM amnmapar AJis ONHMCAaHUS pealbHBIX
MIPOLIECCOB U SIBJIEHUH U MPU pElIeHUHU 3ajad, B TOM
quciae W3 JPYruX YYeOHBIX MPEIMETOB; YMEHHE
ONEepUpPOBaTh MOHATUAMU: Tpad, CBSA3HBIA Tpad,
JIepeBo, LIUKJ, rpad Ha INIOCKOCTH; YMEHHE 3a/1aBaTh
U ONHMCHIBaTh TIpadbl pPA3NIUYHBIMU CIIOCOOAMU;

HUCIIOJIB30BaTh I‘pa(bbl IIpU pCUICHUU 3aaa4

YMmenue OIICpHUPOBATH TIMOHATHUAMU: HATYPAJIBbHOC
qHuCJIo, J1(SA (8] YHUCJIO, CTCIICHDb C OEJIbIM
IIOKa3aTciicM, KOpPCHb HaTypaHBHOﬁ CTCIICHU,
CTCIICHb C pallMOHAJIBHBIM ITIOKa3aTCJIeM, CTCIICHb C
JIeNCTBUTEIIBHBIM IIOKa3aTeCjieM, J'IOFapI/I(bM qucia,

CHUHYC, KOCMHYC W TaHI'C€HC IPOU3BOJIBHOI'O 4YHCIIA,




OCTaTOK 10 MOJYNIIO, palUOHAJIBLHOE YHUCIO,
HUppaIMOHAIBHOE YHUCIIO, MHOXECTBA HATYpPaJbHBIX,
LETbIX, paldOHAIBHBIX, JEHCTBUTEIBHBIX YHCEIT;
YyMEHUE  HCIOJIb30BaTh  NPU3HAKH  JIEJIUMOCTH,
HauMEHbIIMI OOIMi JOeIuTeab W HauMeHbIIee
obmiee KpaTHOe, alrOPUTM EBKIWAA Mpu perieHuu
3a/1a4; 3HAKOMCTBO C PAa3IMYHBIMU IMO3UIIMOHHBIMU
CUCTEMaMH  CUYHUCJICHUS; YMEHHUE  BBINOJIHATH
BBIYHCJICHHUE 3HAYEHUH H npeoOpa3oBaHus
BBEIDOKEHUH CO CTEmeHsMH U  Jorapudmamu,
npeoOpazoBaHus JTPOOHO-PAIIMOHATILHBIX
BBIDOKCHHUI; yMEHUE ONEpUPOBATh MOHATHUSIMU:
MOCJIeI0BAaTEILHOCTD, apu(MeTHIeCKas MPOTrpeccus,
reoOMeTpruYecKast nporpeccus, OECKOHEYHO
yObIBaromasi reoMeTpuieckasl Mmporpeccus; yMeHue
3aJlaBaTh IIOCJIEJOBATCIbHOCTH, B TOM 4HCIC C
MOMOIIBI0  PEKYPpPEeHTHBIX  (opmyn;  ymMeHUe
OTIEpUPOBATH TOHATUSIMH: KOMIUIEKCHOE YHUCIIO,
COMpsKEHHBIE KOMIUIEKCHBIE 4YHUCIIa, MOAYJIb U
apryMeHT KOMIUIEKCHOTO 4Hcia, (opMa 3amucu
KOMILIEKCHBIX quCcen (reomeTpuyeckas,
TPUTOHOMETpPUYECKass H anredpandeckas); yMeTb
MPOU3BOJUTL  apudMeTHUeCKHe  ACHCTBHS  C
KOMIUIEKCHBIMH ~ YUCJIaMH; TPUBOJUTH TPUMEPHI
WCIIOb30BaHUSI KOMIUIEKCHBIX YHCEN; ONEpPUpPOBATH
MOHATUAMM: MaTpuua 2x2 u 3X3, omnpenenuresnb

MaTpHUIIbl, TEOMETPUUECKHI CMBICI ONPEAETUTENS

YMeHue onepupoBaTh MOHATHSIMH: pallMOHAIbHbIE,
UppalMOHANIbHBIE,  II0OKa3aTelbHbIE,  CTEIEHHBIE,
Jorapu@muueckue, TPUTOHOMETPUUECKUE
YPAaBHEHHUS U HEPABEHCTBA, UX CHCTEMBI; YMEHHUE
OIepupoOBaTh MOHATUSMU: TOKJIECTBO,
TOXJECTBEHHOE  mIpeoOpa3oBaHuE,  YpaBHEHHUE,
HEPaBEHCTBO, CHCTEMa YPaBHEHHIl M HEpPaBEHCTB,

PAaBHOCUJIBHOCTDH ypaBHeHPIfI, HCEPABCHCTB U CUCTCM;




YMEHUE PellaTh YPaBHEHUs, HEPABEHCTBA U CUCTEMBI
C TOMOILIBIO  pa3jMyYHbIX NPUEMOB;  pelIaTh
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C IIAPAMETPOM;
IIPUMEHTh YPABHEHMsI, HEPABEHCTBA, UX CHCTEMBbI
JUISL PEIIeHHs] MaTeMaTU4YeCKHX 3aJad M 3a1ad u3

pa3nuyHbIX 0071acTeil HAYKH U PEeaTbHOM KU3HU

YMeHue  omnepupoBaTh  MOHATHAMH:  (PYHKIHS,
YETHOCTh  (DYHKLUHU, NEPUOJUYHOCTb (PYHKLUH,
OTPaHUYEHHOCTh ¢byHKuuy, MOHOTOHHOCTb
GbyHKIMHM, SKCTpeMyM (YHKIMW, HauOoJpliee |
HaMMEHbIIee 3HAYCHUs (YHKIHMU Ha MPOMEXYTKE,
HemnpepbiBHas — (QYHKIUS, acUMNOTOTHl  Ipaduka
(GyHKIMH, TIepBasi U BTOpasi MPOU3BOAHAS (DYHKIIHH,
r€OMETPUYECKHUN u buznveckuit CMBICI
IIPOM3BOIHOM,  MepBooOpa3Has,  ONpeAeIEHHbIN
WHTETpajJ; YMEHHE HaXOAWTh ACHUMIITOTHI Tpaduka
(GYHKLINU; yMEHHUE BBIYUCIIATH IPOU3BOIHBIE CYMMBI,
MIPOU3BEICHUS, YACTHOTO M KOMIIO3ULMHU (YHKIHUH,
HaXO/JWTh YpaBHEHHME KacaTeIbHOH K TIpaduky
(GyHKIMK;  yMEHHE  HaxXOAWTh  IMPOW3BOJIHBIC
JIEMEHTApHBIX (QYHKIUI; yMEHHE HCII0JIb30BaTh
MPOU3BOJHYIO  JUIS  WCCIENOBaHUS  (YHKIUH,
HaXO/JWTh HauOOJbIIME M HAaUMEHbIINE 3HAYCHMS
GyHKIMH; CcTpouTh TpapuKd MHOTOUWIEHOB C
UCIOJb30BAHUEM  ammapaTa  MaTeMaTHYecKOro
aHaJmn3a; IPUMEHSTh MIPOU3BOIHYIO ULt
HaXO0XKJICHUS HAaWIy4dlIero pelleHus] B MPUKIIAJHBIX,
B TOM 4HCJE€ COIHMAJIbHO-DKOHOMUYECKHX H
¢bu3nYecKux 3a1a4ax; HaXO0UTh IJIOLIAU U 00bEMBI
¢Gury ¢ IOMOIIBI0 WHTETPaAIa; MPUBOIUTH TIPUMEPHI
MaTeMaTHYeCKOr0 MOJIEIMPOBAHUS C  TOMOIIBIO
g depeHINaTbHBIX YpaBHEHHM

YMeHnue  omnepupoBaTh ~ HOHATUAMHU:  Ipaduk
¢bynkuuu, oOpatHas — QyHKIMS,  KOMITO3UIIMS

byHKIUH, JuHeMHas ~ (QyHKUWSA, KBaJgpaTU4Has




byHKIMS, panuoHaNbHAs ~ (PYHKIUSA, CTETCHHAs
byHKIHA, TPUTOHOMETPUUECKUE ¢byHKIMH,
oOpaTHbIe TPUTOHOMETPUUYECKHE GbyHKIHN,
nokaszaTtenbHass W Jorapudmuyeckas (QyHKIHH;
YMEHHUE CTPOUTh IpaUKd H3YYEHHBIX (QYHKLUH,
BBINOJIHATE NIpeoOpa3zoBaHus TpaukoB (yHKUIHUH,
UCIOJIb30BaTh I'pauKU I U3Y4EHUs IPOLECCOB U
3aBUCHUMOCTEH, IpHU pELIEHUM 3a1ad U3 JAPYTUux
y4eOHBIX IPEAMETOB M 3aJay U3 PEalbHOM KU3HH;
BbIp@XaTh  (QopMyllaMH  3aBHCHMOCTH  MEXKIY
BEJIMYMHAMU; HCIIOJIb30BaTh CBOICTBa U rpaduku
GyHKIMK JUIS pelIeHus ypaBHEHHH, HEPaBEHCTB U
3ajady ¢ @apameTpaMmM; — M300paxarb  Ha
KOOPAMHATHOW IIIOCKOCTHM MHOKECTBA PEIICHUU

ypaBHeHI/Iﬁ, HCPAaBCHCTB U UX CUCTCM

YMeHue penatb TEKCTOBBIE 33/1a4U Pa3HbIX TUIIOB (B
TOM 4YHCJI€ Ha TPOLEHTHl, JOJIM M 4YacTd, Ha
IBIKEHUE, pabOTy, CTOMMOCTh TOBAapOB M YCIYT,
HAJIOTH, 3a7jayil U3 00JIacCTH yIpaBlIeHUs JINYHBIMU U
CeMEHHBIMU (MHAHCAMH); COCTABIIATH BBIPAKCHHUS,
YPaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO
3aJa4d, MHCCIEJOBaTh IIOIY4YEHHOE pELICHHe W
OLICHUBATh MPaBIONOI00HOCTh pe3yJIbTaToB;
YMEHHE MOJEIUPOBaTh pealbHbIE CHUTyallMd Ha
A3bIKE  MAaT€MaTUKH;  COCTABJIATH  BBIPAKEHUS,
YpaBHEHHUsI, HEPaBEHCTBA M UX CUCTEMBI 10 YCIOBHIO
3aa4y, MCCIEN0BaTh IOCTPOCHHBIE MOJEIU C
UCIOJIb30BAaHUEM amnmapara anreOpsl,

UHTEPIPETUPOBATh NOJYYECHHBIA pe3ybTaT

YMeHue  onepupoBaTh  MOHATUSMH:  CpEJHEE
apudmernyeckoe, MeAMaHa,  HauOombllee U
HavMEHbIllee  3HAYEHUs, pa3Max, JAUCHepcHus,
CTaH/IapTHOE OTKJIOHEHHE YHCIOBOrOo  Habopa;
yMEHUE U3BJIEKATb, UHTEPIPETHPOBATH

nH(popMalnIo, MPEACTaBICHHYI0 B TaOnuIax, Ha




auarpaMmax, Tpadukax, OTpa)karollyld CBOHCTBA
pEATbHBIX TIPOIECCOB U SIBIICHUH; MPEIACTABIATH
HHpOpPMALIUIO C TIOMOIIBIO TaOIMI] U JAHArpaMM;
HCCIIEIOBATh CTATHCTUYCCKHME JaHHBIC, B TOM YHCIC
C TpuMEHEeHHeM TpadUyuecKHMX  METOJO0B U
ANIEKTPOHHBIX CPEICTB; TIpaUuecKu HCCIeTOBAThH
COBMECTHBIC HAOJIIOJCHHS C TIOMOIIBIO JHarpamMm

paccenBaHys U JIMHEWHOU perpeccuu

YMeHue onepupoBaTh NOHATUIMU: CIIyYaUHbBIN OIBIT
U ciay4yailHoe cOObITHE, BEPOSTHOCTb CIIy4aiHOTO
COOBITHS, yYMEHHE BBIYHUCIATH BEPOSTHOCTH C
HCIIO0JIb30BaHUEM rpaduyecKkux METO/IOB;
MPUMEHSITh (OPMYJIBI CIIOKEHUS ¥ YMHOXCHHS
BEPOSTHOCTEH, (OpMyNly TIOJHOW BEPOSTHOCTH,
dbopmyny bepuymnu, xomOuHaTOpHBIE (GaKThl |
(OpMyIIbI;  OLIGHWBATH BEPOSITHOCTH  PEaTbHBIX
COOBITHI; yMEHHE  OINEpPUpPOBaTh  MOHATHIMH:
cilydaiiHas BEJIMYNHA, pacnpenenexnue
BEpPOSITHOCTEM, MaTeMaTu4yecKoe 0’XKHJIaHUE,
JIACTIEPCHUST U CTAHJAPTHOE OTKJIOHEHHUE CIy4ailHOU
BETTMYUHBI, (YHKIIUU pacmlpefeNeHuss U TUIOTHOCTH
PaBHOMEPHOTO, TI0KAa3aTeIbHOTO W HOPMAJIHHOTO
pacrmpesienieHuil; yMEHUE MCIOJb30BaTh CBOWCTBA
W3yYEHHBIX pachpeieNieHuid i pEelIeHHs 3ajad;
3HAKOMCTBO C TOHSATHUSMHU: 3aKOH OOJBIIHUX YHCET,
METOABbl  BBIOOPOUYHBIX  HWCCJIEJIOBAHHUI; YMEHHE
MPUBOJIUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJBIINX
Yucel B TMPUPOJHBIX M OOIIECTBEHHBIX SIBJICHUSIX;
YMEHUE OINEpUPOBaTh MOHATUAMH: COYETAHHE,
MIepeCTaHOBKA, YHUCIIO COYETaHU, YHCIIO
MEePECTaHOBOK; OMHOM HeroTona; yMEHUE
MPUMEHATh KOMOMHATOPHBIE (AKTHl U PACCYKICHUS
JUISL  pelieHusl 3a7ad; OICHUBATh BEPOSITHOCTU
peanbHBIX COOBITHH; COCTABISATH BEPOSITHOCTHYIO

MOACIb n HHTCPIPETUPOBATH HOHy‘ICHHHﬁ




pe3ynbTar

YMeHHne onepupoBaTh MOHATUSAMH: TOUYKA, MpsAMas,
IJIOCKOCTh, MPOCTPAHCTBO, OTPE30K, JIyY, BEIMUMHA
yria, IUIOCKMM  yroja,  JBYIpaHHBIA  yroi,
TPEXTPAHHBIM yroJI, CKPELIMBAIOIIHUECS IIPSMBIE,
MapajuIeIbHOCTh U MEPHEHIUKYISIPHOCTh NPSIMBIX U
IUIOCKOCTEM, Yroia MEXIy HNpSAMBIMH, Yroidl MEXay
NPSIMOM U IIJIOCKOCTBIO, YIOJl MEXAY IUIOCKOCTAMH,
paccTosiHue OT TOYKHM A0 IUIOCKOCTH, PACCTOSHUE
MEXIy NPSIMBIMH, PACCTOSIHUE MEXAY IJIOCKOCTSIMU;
YMEHHME HCIIOJIb30BaTh IPU  PEUICHUM 33134
W3y4YeHHbIE (AaKTBl U TEOPEMbl I[UIAHUMETPUH;
yMEHHE OLICHUBATh pa3mMepsl 00BEKTOB
OKpPY)KAIOIIEr0 MHUpA; CTPOUTh MaTeMaTUYECKUE
MOJEJIM C IOMOIIbK) T€OMETPUYECKUX MOHATHH U
BEJIMYMH, PELIaTh CBSI3aHHBIE C HUMH NPAKTUYECKUE

3aJ1a4yu
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YMeHue  omepupoBaTh  THOHATHUSMHU:  IUIOIIATH
¢burypsi, 00BEM burypsi, MHOTOTPaHHUK,
MIPABUIIbHBIH MHOTOTPaHHUK, CCUeHHE
MHOTOTpaHHHUKa, KyO, Napajielenurnes, Mpu3Ma,
nupamuaa, ¢urypa W TMOBEPXHOCTh BpallleHUS,
UUATUHIP, KOHYC, map, cdepa, momanas chepsl,
IJION[ab ~ TIOBEPXHOCTH  MUPAMHIBI,  PU3MBI,
KOHYCa, IWINHApPA, 00bEM Kybda, MPSIMOYTOJIBLHOTO
napajuieNienuneaa, MUpamMubl, MPU3MBI, HIUHAPA,
KOHyca, Imapa, pa3BEpPTKa TOBEPXHOCTH, CEUCHUS
KOHyca H IIWIMHApA, TMapajUiellbHble OCH WU
OCHOBAHHIO, CeueHHe mapa, TJIOCKOCTb,
Kacatomascs cdepbl, WIMHApPA, KOHYCa; yMEHHE
CTPOWUTh CEYEHHWE MHOTOTpaHHHWKA, H300paKaTh
MHOTOTpaHHUKH, ¢burypel U TOBEPXHOCTH
BpAIICHHsI, UX CCUCHHS, B TOM YHCIIE C MOMOIIBIO
JJIEKTPOHHBIX ~ CPEJACTB;  YMEHHE  IPUMEHSTH

CBOMCTBAa reOMeTpUUECKUX (UTYp, CAMOCTOSITENEHO




dbopmynupoBaTh OmNpeneNeHUs H3ydaeMbIX (uUryp,
BbIIBHUT'AaTh THUIIOTE3bI O CBOMCTBax H IIprU3HaKax
reOMETPUUECKUX  (GUryp, OOOCHOBBIBATH  WJIH
OIIpoOBECprarb ux., YMCHUC IIpOBOAUTD
kinaccuukanuio GUryp mo pasMyHBIM IpPU3HAKAM,
BBITIOJIHATH HGO6XOI[I/IMLIC JOIIOJIHUTCIIbHBIC

IIOCTPOCHUA

11
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YMeHue OIepupoBaTh IOHATHSIMH: JIBH)KCHHEC B
MIPOCTPAHCTBE, MapaICIbHBIN TEPEHOC, CUMMETPHS
Ha IUIOCKOCTH M B IPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBanue mOA00US, TOJAOOHBIE (UTYPHI;
YMEHHUE PacliO3HaBaTh PABHBIC U MMOJI00HBIC (DUTYPBI,
B TOM 4YHCIIE B MPHUPOJEC, UCKYCCTBE, apXUTEKTYpE;
WCIIOJIb30BAaTh T'C€OMETPHUYSCKUE OTHOIICHHUS IPU
pelIeHHH  3aJa4;  HaxXOJuTh  I'€OMETPHYCCKHUE
BEIMYMHBI (IUIMHA, YTOJ, IUIOmMaab, O0BEM) mpu
pEIICHUH 3a]1a4 U3 JPYTUX YUYCOHBIX IPEIMETOB U U3
peasbHOI JKU3HU; YMCHHE BBIYUCIIATH
TrCeOMETPUYUCCKUE BEITMYUHBI (JUTUHA, YTOJI, TUIOIIA/Tb,
00BEM,  MIOmM@AAh  TMMOBEPXHOCTH),  HCIOIB3YS
M3y4eHHbIE (OPMYIbI U METOAbI, B TOM 4YHCIE:
IUIOMIA/h TOBEPXHOCTH MUPAMUJIBI, IPU3MBI, KOHYCA,
WIMHApA, Tuomaab  cdepsl; 00bEM  Kyda,
MPSIMOYTOJIBHOTO  MMapaUICTICIIAIICAa,  ITHPAMHU/IBL,
MIPU3MBI, [IWJIMHIPA, KOHYCa, apa; YMEHUE HAXOIUTh

OTHOILIEHHE 00BEMOB MOAOOHBIX HUTYD

YMeHHne onepupoBaTh MOHATUAMU: MPSIMOYIOJIbHAs
CcUCTEMa KOOpPIMHAT, BEKTOpP, KOOPAMHATHI TOYKH,
KOOPAMHATBI BEKTOpA, cymma BEKTOPOB,
IIPOU3BEICHUE BEKTOpPA Ha YHUCIO, PAa3JI0KECHUE
BEKTOpa 1O 0a3ucy, CKasIpHOE IPOU3BEICHUE,
BEKTOPHOE NPOU3BEACHUE, YTOJI MEXKIY BEKTOPAMHU;
YMEHHE HCIOJIb30BAaTh BEKTOPHBIA U KOOPAMHATHBIN
METOJ Ul PEIICHNs] TEOMETPUYECKUX 3a7ad U 3a1a4

JPYTUX y4eOHBIX MPEeIMETOB




YMeHne BBIOWpATh TOAXOASAIIMA  METOA  JJIA
peuieHuss  3a1a4d;  [OHMMaHUE  3HAYUMOCTH
MaTeMaTUKd B M3YYEHUU  MNPUPOAHBIX U
13 OOIIECTBEHHBIX TIPOIECCOB U SIBJIICHUH; YMEHUE
pacrno3HaBaTh IMPOSBIEHHUE 3aKOHOB MaTEeMaTHKU B
HCKYCCTBE, yMEHHUE MIPUBOJUTH MIpUMEPHI
MaTeMaTUYECKUX OTKPBITUH POCCUICKOW U MUPOBOM

MaTeMaTU4eCKON HayKH

HHEPEYEHbD 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA

EI'2 1O MATEMATHUKE
Kon IIpoBepsieMbliidjIeMEeHTCOIEPKAHUSA

1 Yucna u BBIYUCICHUS

11 Hatypanbhble u nesnsie yncna. [Ipu3Haku eTuMOCTH LeNbIX YHcel

19 Panmonanbhbele uyucia. OOBIKHOBEHHbIE M JI€CATUYHbIE JApPOOHM, NPOLIEHTHI,
' 0eCKOHEUHBIE TIEPHOUUECKUE IPOOH

13 Apudmernaeckuit KOpEHb HaTypaJbHON CTEIICHU. JencrBus c
' apu(pMeTUYECKUMH KOPHIMHU HATypaJIbHOM CTETIEHU

14 Crenenp c 1menbiM mokazaTteneM. CTelneHb € palMOHAJIBHBIM IOKa3aTeNeM.
' CaoilicTBacTeneH!

15 CuHyc, KOCMHYC M TaHI€HC YHCJIOBOIO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMEHTa

1.6 Jlorapudwm uncna. JlecaTHIHbIE U HATYpaAJIbHBIC JIOTapH(PMBI

JlelicTBuTenbHbIE YHCIAa. ApuQMETHYECKHE OIepaluu ¢ JACUCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOIMKEHHBICBBIYMCICHUS, TPABUJIAOKPYIJIEHUS, NPUKHUIKA U
OIIEHKAPE3yJIbTaTaBbIUUCICHU I

1.8 [IpeobpazoBaHUEBBIPAKEHUI

1.9 KommnekcHpieuncia
2 VYpaBHEHUS U HEPABEHCTBA

2.1 Lenbie u 1poOHO-paIIOHANIbHBIE YPaBHEHUS

2.2 HpparnmonanbHbleypaBHEHUS




2.3

TpuronomerpruyeckueypaBHeHuUs

2.4 [TokazaTenbHbIC U JOTapU(PMHUUICCKUCYPABHEHHS
2.5 Lenbie u 1poOHO-paIIOHAIBHBIC HEPABEHCTBA
2.6 WppanmonaibHbIEeHEPaBEHCTBA
2.7 [Toka3zaTenbHbIE U JTOrapUPMHUIECKUCHEPABEHCTBA
2.8 TpuronomeTpruyecKkueHepaBeHCTBA
2.9 CucreMspl 1 COBOKYITHOCTH YPAaBHEHUIN U HEPABEHCTB
2.10 VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C [TapaMETpaMu
211 Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. ONpeaeanuTeab MaTpULIbI
3 OyHKIUU U Tpaduku
a1 Oyukuwms, crnocoObl 3aganus Gynkuuu. ['paduk dynkun. B3anmuo obpaTHbie
' ¢bynkuuu. YétHeie u HeuéTHbIe GyHKIMU. [lepuoamueckuedyHkunu
OOnacte ompeneneHuss ¥ MHOXKECTBO 3HadeHWH ¢yHkumu. Hymu ¢yHkumw.
> [IpomMexxyTkM 3HAKONOCTOSHCTBA. IIpoMEXyTKM MOHOTOHHOCTH (DYHKIIMH.
' MaxkcumymMbl 1 MUHUMYMBI QyHKIUH. HanOonpiiee ¥ HauMeHbIIee 3HAYCHUE
(GYHKLIHN Ha IPOMEXYTKE
23 CreneHHas (yHKIMSI C HATypaJIbHbIM U LIENbIM IOKa3zareneM. E€ cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-OW CTETICHH
3.4 Tpuronomerpuyeckue GyHKIHH, UX CBOWCTBA U IpapuKu
3.5 IToka3zarenbHas u orapudmuyeckas GyHKIMU, X CBOMCTBA U TpaduKH
36 Touku paspsiBa. AcuMnToThl rpadukoB ¢yHkuuid. CBoiicTBa (QYyHKIHMH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTeabHOCTH, CIOCOOBI3aaHUATIOCIEI0BATEILHOCTEN
28 Apudmernueckass W reoMmerpuyeckas mnporpeccun. DopMmyna  CIO0XKHBIX
' MIPOLIEHTOB
4 HauanamarematndeckoroaHainusa
4.1 [IpousBonnas ¢pyHkiuu. [Ipon3BoaHbIE 37IEMEHTAPHBIX (YHKIIHMA
[IpumeHeHne NpPOM3BOAHON K HUCCIEIOBAHMIO (PYHKIUH Ha MOHOTOHHOCTH H
4.2 9KCTPEMYMBIL. HaxosxneHnnenan0onpniero u
HaMMEHBIIETO3HAYCHUA(DYHKITMMHAOTPE3KE
4.3 [TepBooOpaznas. MaTerpan
5 MHoskecTBa U JIOTHKa
5.1 MHoOXecTBO, oneparuy HajJ MHOKecTBamu. J{lnarpammer Ditnepa — Benna




5.2

Jlornka

6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenpHasCTaTUCTUKA
6.2 BepositHOCTh
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @uUrypbIHaIIOCKOCTH
7.2 [IpsiMbIe ¥ TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTUBPAIIEHUS
7.5 KoopauHatsl 1 BEKTOPBI




