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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yudeOHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kmaccoB pa3paboraHa Ha ocHoBe @DenepaabHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus mporpaMMbl 00eClieYuBaeT OBJIAICHUE KIFOYEBBIMU KOMIIETCHIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI U HENPEPHIBHOIO 00pa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W ITO3HABATEIIBHOTO Pa3BUTHS
JUIHOCTH 00YJarOITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TE€OMETpPUM Ha YpPOBHE CpPETHEro OOIIEro
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METalNpeIMETHBIX U
IPEIMETHBIX PE3YJIbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHUH JIMYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yUEHUs IPYTUX YYEOHBIX AUCUUIUIMH. PazButue y o0ydaromuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M IPOUCXOKIECHUU TI'€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M HACAIBHOIO, XapaKTepe OTPAKECHHUS
MaTeMaTHYECKON HAYKOM SIBJIEHUN U ITPOLIECCOB PEATBHOTO MUPA, MECTE T€OMETPUH
B CUCTEME HayK M POJIU MAaTEMATUYECKOTO MOJICIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPAKTHKE CTIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS YUALLIUXCSl, a
TaK)K€ KayeCTB MBILIUICHUS, HEOOXOIUMBIX U1 aJanTallid B COBPEMEHHOM
oO1ecTBe.

['eoMeTpust siBisieTcsl OAHMM U3 0A30BBIX MPEIMETOB HAa YPOBHE CPEIHErO
oOmmiero oOpa3oBaHUs, TaK Kak OOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOU HAIPABIEHHOCTH, TAK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOpPMUPYEMOE MpPU H3YYEHHU OOYYaroIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUH LIEMOYKH JIOTUYECKHUX YTBEPKICHUN
B XOJI€ pELIEHUs T'€OMETPUYECKUX 3aJad, YMEHHE BBIIBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHHHM 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHHne OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4YelloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaKEHUSI OKPY’KAOIIET0 MHUPA, YCIOBHE YCHEHUIHOTO MO3HAHUS W AKTHBHOTO
npeoOpazoBanuss  jAeWcTBUTeNbHOCTH.  OnepupoBaHWE  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEUHSET pa3Hble BUbI yU€OHOU U TPYIOBOM ESITEIbHOCTH, SBIISAETCS



OJHUM M3 TPO(ECCHOHATBFHO BAXKHBIX KayeCTB, IMOATOMY aKTyajbHa 3ajada
dopMupoBaHus |y  OOyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINUICHHS  Kak
Pa3HOBUJHOCTH OOpPA3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTU IO MHOTUM HalPaBJICHUSIM.

Ilenp ocBoeHus mporpaMmbl ydueOHOro kypca «l'eomeTpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOE U OOILIEKYJIbTYpHOE pa3BHUTHE
oOyuaroluxcs yepe3 obecrnedeHrne BO3MOKHOCTH MPUOOPETEHNS U UCTIOIb30BAHUS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAaHUHM M  JIEHCTBUM, creuu(UUHBIX
IrE€OMETPUH, BO3MOXKHOCTM  YCIIEIIHOTO  NPOAODKEHUS  00pa3oBaHUs 10
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C IIPUKJIAIHBIM UCIIOJIb30BAHUEM T'€OMETPHH.

[IporpaMmMa 1o reoMmeTpud Ha 0a30BOM YpOBHE IMIpeIHA3HayeHa Jis
00y4aroluMxcs CPeHeN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTENBbHBIX 3aTPYIHEHHIM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaromiuecs Ha
0a30BOM YpOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUUECKUE YMEHUS, CBI3aHHBIE CO
cenuUKO TeOMETpUU U HEOOXOANMBIE JJIs KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme 3T0r0, OHH NMEIOT BO3MOXKHOCTh H3yYUTh T€OMETPHIO OoJiee TITyOO0KO, eClin
B JaJbHEUIIEM BO3HUKHET HEOOXOAMMOCTh B TEOMETPHUYECKUX 3HAHUSIX B
npo(hecCUOHATBHOM JesSTENbHOCTH.

JlocTmxeHre Lelnu OCBOCHHUS MPOrpaMMbl OOECIEUMBAETCS PEUICHHEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHS  Kypca
«I"'eomeTpumn» Ha 6a30BoM ypoBHE B 10—11 kaccax gBisltOTCS:

e (opMHpOBaHHE NpPEICTAaBICHUS O TEOMETPUM KaK YacTd MHPOBOU

KYJIBTYpPbI U OCO3HaHHE €€ B3aMMOCBS3H C OKPYXKAIOIIUM MHUPOM;

e (opMHpOBaHHE MTPEICTABICHHUS O MHOIOTPaHHUKAX U TeJlaX BpallleHus KaK
O BaXXHEWIINX MaTEeMaTHYEeCKHX MOJIENSX, MO3BOJISIIOIINX OIMUCHIBATh U
U3y4aTh Pa3HbIC SBICHUS OKPYKAIOIIETO MUPA;

e (dopMupoBaHME YMEHMsI paclo3HaBaTb Ha uYepTexax, MOJENISIX MU B
peaslbHOM MHpPE MHOTOTPaHHUKH U TeJla BpalleHMS;

e OBJIAJICHUE METOJAMHU PEIIEHHUs 3a/a4 Ha MOCTPOCHHs Ha M300pa)KEeHHIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH MOHATHSIMH O
MHOTOTpaHHHMKaX U TeJlaX BPaLICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJEHUE  QJITOPUTMAMH  PELIEHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMupOBaHHEe yYMEHHS TPOBOAWTH  HECIOXXHBIE  JIOKA3aTeIbHBIC
pacCyXJeHHS B XOJ€ pEIIECHUS CTEPEOMETPHUECKHUX 3aJad WU 3amad C
IPAKTHUECKUM COJIEP)KAHUEM;

e Pa3BUTHUE MHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM 00yUaronmxcs,
MO03HABATEJIbHOM aKTUBHOCTH, UCCIIEA0BATENbCKUX YMEHUN, KPUTUUYHOCTH
MBIIIICHHS,



o (dopmupoBanue (YHKIIMOHATHEHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
YMEHHE Paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX MOHITUNA, OOBEKTOB U
3aKOHOMEPHOCTEH B pEabHBIX >KU3HCHHBIX CUTYyallUsAX U NPU U3YYCHUU
IpYruX  y4eOHbIX  MPEIMETOB, TNPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATH UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIEIN, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar U1 peleHus NIPaKTUKO-OPUEHTHUPOBAHHBIX  3ajad,
WHTEPIIPETUPOBATH U OLICHUBATH MOJTYYECHHBIE PE3YJIbTATHI.

OTIMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPHUH B HAYAJIE €r0 U3YUYEHU 3a/1a4, PEIIAEMbIX HA YPOBHE HUHTYUTUBHOTO
NO3HAHUA, U OINpPEAEIEHHBIM 00pa3oM OpraHu30BaHHas padoTa HAJl HUMH, YTO
CIOCOOCTBYIOT Pa3BUTHUIO JIOTMYECKOTO U TMPOCTPAHCTBEHHOTO MBIIUICHUS,
CTUMYJIMPYET NMPOTEKaHNE UHTYUTHUBHBIX NMPOLECCOB, MOTUBUPYET K AAbHEUILIEMY
U3YYEHUIO IIPEIMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3zBUTHME NPOCTPAHCTBEHHBIX NPEACTABICHUU Yy
YUYaILUXCS B Kypce CTEPEOMETPUH IPOBOJUTCS 3a CYET PELICHUS 3a1a49 Ha CO3/1aHNE
MPOCTPAHCTBEHHBIX O0pa30B U 3a7a4 HA OINEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3nanue oOpaza NPOBOJUTCS C OMNOPOM Ha HAMISJIHOCTh, a
OlepupOBaHUE 00PA30M — B YCIOBUAX OTBJICYEHUS OT HAIJISIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHbIE copeprkarelibHble TuHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpasHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl ¥ KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TONIbKO M0 COAEPKATEeIbHbBIM JIMHUSAM, HO U 110 ToAaM 00y4YeHus
Ha ypPOBHE CPEIHETO 00I1ero 00pa3oBaHuUs.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yJbTaTaM
OCBOCHHUs pabouell MporpaMMmbl, pacHopeAci€HHbIM IO ToJaM OOy4YeHHs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUUYECKUMHU
MOHATUSMU Y HAaBBIKAMHM OCYIIECTBIISUIOCH MOCJIEN0BATENLHO U MOCTYNATENBHO, C
COOJTI0/IEHNEM TMPUHIIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIOUYAIHNCH B
OOIIYI0O CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUNH O0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasysi MpOYHble MHOKECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpumn oTBoaMTCS 2 yaca B Heaenmo B 10 kinacce u 1 4ac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMmble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX.

B3auMHOe pacnosnokeHue NpsMBIX B MPOCTPAHCTBE: IEepeceKarolIrecs,
napajuielibHble M CKpeluBaroumecs npsmbie. [lapaienbHOCTh NPAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MapajulelibHble TMpsSMble B  MPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPaBJICHHBIMU CTOPOHAMM;, Yrod MEXIy NpsSIMBIMA B IPOCTPAHCTRBE.
[TapamienbHOCTh MIIOCKOCTEN: apajielbHbIe TUIOCKOCTH; CBOMCTBA MapalieIbHbIX
miockocte. [Ipocreitirie mpocTpaHCTBEHHBIE (DUTYPHI HA MIIOCKOCTU: TETPa’ap,
KyO, apasuiesienuIie]; TOCTPOECHUE CEUCHUM.

[leprieHIUKYISIPHOCTh MPSIMOM M TUIOCKOCTHU: NEPHNEHIUKYJIISPHBIE TIPSIMBIE B
MPOCTPAHCTBE, NpPsMbIE MapajljieIbHbIE MW MEPHCHAUKYJSIPHBIE K IJIOCKOCTH,
MpU3HAK MEPHEHAUKYISIPHOCTH TMPAMOM M IIOCKOCTH, Teopema O TMpsSMOu
MEPIEHIUKYJIIPHONW MIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YroJl MEXAY MPSIMOM U
IJIOCKOCTBIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPpaHHOTO  yTJa.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO TUIOCKOCTH, PACCTOSIHUE
OT MPSMOM JI0 TNIOCKOCTH, MTPOEKIIHS (GUTYPBI HA TNIOCKOCTh. [lepneHauKyaspHOCTh
IJIOCKOCTEW: MPU3HAK MEPIEHIUKYISIPHOCTH JBYX IIOCKOCTe. Teopema o Tpéx
MEPIEHIUKYIISIpaX.

MHoOrorpaHHuKH

[loHnaTre MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOI'PAHHUKA, BBHIMYKIIbIC
Y HEBBIMYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOTorpanuuka. [Ipusma: n-yroiapHas
MpU3Ma; TpaHd U OCHOBAHUS MPU3MBbI; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. llupamupa: N-yronpHas nupamuaa, rpaHd U
OCHOBaHHUE NMUPaMUIbl; OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUIBL;, MPABUIIbHAS U
yced€HHasi mnHupamMuaa. OJIEMEHTbl TpPU3Mbl W TUpaMmuibl. [IpaBusibHbIC
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3MaA U
NpaBWIbHAs THpPaMUJIa; MNpPaBUIbHAS TPEYrojibHasE MHUpaMHUAa W TPaBUIIbHBIN
teTpadp; KyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTAadIp,
noaeKadip U ukocadap. CeueHust IpU3Mbl U THPAMU/IBI.

CumMeTpuss B IIPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSIMOM,
MJIOCKOCTU. DJIEMEHTh CAMMETPHUH B MUpaMUAaXx, HapajuieNenuIenax, NpaBuiIbHbIX
MHOTOTPaHHUKAX.



Brruucnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pPEOpa, IWMaroHaid, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM MMOBEPXHOCTH NPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOU pu3Mel. [Lnomans
OOKOBOW TMOBEPXHOCTH M TIOBEPXHOCTH TNPABWIBHOW TMHPAMUJIBI, TEOpEMa O
riommaau yceu€éHHou nupamuapl. [lonstue 06 06bEMe. O0bEM MUpaMuIbl, TPU3MBI.

[TomoGupie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOT0OHBIX TEJL.

11 KIIACC

Tesia Bpalmenus

[unuHapuyeckas MOBEPXHOCTB, oOpasytomue UAJIMHIPUYECKON
MOBEPXHOCTH, OCh ILWJIMHIPUYECKON MOBEpXHOCTU. LlWimMHIOp: OcCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIONIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolne KOHWUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepXxHOCTU. KOoHyC: oOCHOBaHUE U BepIlMHA, 00pa3yroIas
Y OCb; TIJIOIIA]1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yromue
Y BBICOTA; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUaMETp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnionoxenue chepbl U IUIOCKOCTH; KacaTellbHasl INIOCKOCTh K cdepe;
101 ChEpHI.

N300pakeHne Ten BpallleHHs Ha TIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOuHanuu tesn BpaieHrus 1 MHOTOTPAaHHUKOB. MHOTOIrpaHHHK, ONTMCAHHBIH
okoJio cdepsl; chepa, BliMcaHHAE B MHOTOTPAHHUK, UITH TEJIO BPAIICHHUS.

[Tonsarue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béEMe
NPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBuss u3 He€. OObEM UMIMHIpA,
KoHyca. O0BEM 11apa u miomaab chephl.

[lonoGueie Tena B mpocTtpaHcTBE. COOTHOWIEHUS MEXAY IUIOUIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus mumHIpa (MapajuieabHO U MEPIISHIUKYISIPHO OCH), CEYEHUs KOHYyCa
(mapasnienbHOE OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPILINHY), CEYEHUS Iapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. ClI0KEHNE U BBIUYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX C
IIPUMEHECHUEM TIpaBUJl JCUCTBUU C Bekropamu. IlpsmoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunarsl Bektopa. Ilpocteiimme 3amaum B
KOOpJMHATax. YTron Mexay BekropaMu. CKalspHOE MNPOU3BEIEHHUE BEKTOPOB.



Beluncienne yriaoB Mexay HMPSMBIMHU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4yeOHOTO MpeaMeTa
«MaremaTnka» XapakTepU3yrTCs:

I'paxxnanckoe BocniuTanue:

c(hOPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
npoLenyp TpaxAaHCKoro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJCUCTBOBATh C COLUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUU C HX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

IlarpuoTrnyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTH, YBAXKECHUS K
IIPOIIIOMY M HACTOSIIEMY POCCUMCKOW MAaTEMATUKHU, LIECHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUN B APYrMX HayKax, TEXHOJIOIHUSX, cpepax
DKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHHUEM JYXOBHBIX LIEHHOCTEU POCCUICKOTO Hapoaa,
C()OPMUPOBAHHOCTbIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJIEHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U JIESATEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OYyAYIIETO.

JcTeTHYECKOe BOCIIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]a4, PEIICHUH, PACCYKICHUI; BOCIPUUMYHUBOCTBIO
K MaTEMAaTHUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHKE:

c(OPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKUe 3HaHUS B
MHTEepecax 30pOBOro M 0€30MmacHoro odpasa *KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U
OTIbIXa, peryJisipHas pu3nyeckas akTUBHOCTS); (GPU3UUYECKOT0 COBEPIIICHCTBOBAHUS,
IIPHU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAaHHEM IIEHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccur W peamu30BBIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHUYecKOMYy OOpa30BaHHUIO U



caM000pa30BaHUI0 HA TMPOTSIKEHUU BCEU JKWU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMATHIECKON HAIIPABICHHOCTH.

JKO0JIOrHIYeCKOe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO JKOJOTHYCCKOH KYJIbTYphl, IOHUMAHHEM BIIASHHS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON U COIUATIBLHOM
Cpembl, OCO3HaHWEM TJ00aTBLHOTO XapakTepa SKOJOTHYECKHX TMPoOJieM;
OpHEHTalMeld Ha TMPUMEHEHHE MAaTeMAaTHYCCKUX 3HAHWM IS pelieHUs 3aaad B
00J1aCTH OKPY’KAFOIICH CPe/Ibl, INTAHUPOBAHUS ITIOCTYITKOB M OIICHKH MX BO3MOXKHBIX
MIOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOM HAyKH Kak c(epbl 4YeIoBEUeCKOW MIesATEeNbHOCTH, 3TaroB €&
pPa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTHS IIUBUIM3AIMH; OBJIAJACHUEM SI3BIKOM
MaTeMaTHKH W MaTEeMaTHYeCKOH KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIle Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOIro MpeameTa
«Marematuka XapaKTepU3yTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCTNEUIMU.

1)  VYuueepcarvnvie  nozmasamenvuvle  Oeticmeus, — o0Oecnequusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00y4arowuxcs (oceoenue
Memoo0o8  NO3HAHUSL  OKpyJcalowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue aeiicTBU:

e BBIABIISITh U XapaKTEPU30BaATh CYIIECCTBEHHBIE MPU3HAKUA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXAYy MOHATUSAMU;, (POPMYIUPOBATH
OTIpENICTICHUS]  TOHATHH; YCTAHABIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJlaccu(UKalmy, OCHOBAaHUS JUIsl OOOOIIEHUST M CpPAaBHEHMS, KpUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpOBaTH W  MPEOOPa30OBHIBATH  CYXKJICHHUS:
YTBEPAUTEIbHBIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIBIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U |
npoTtuBopedrss B (akTax, JAHHBIX, HAOIIOJACHUSX U YTBEPKICHUSX;
npeaiaraTh KpUTEPUU JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;



e J€JaTh BBIBOJABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTE€MaTHYECKHX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
NPUBOAUTH TMPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXJICHUS U BBIBOJIBI,

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3a7auu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pelLIeHUs, BBHIOMpaTh Hauboyee MNOAXOIANIMN ¢ y4EToM
CaMOCTOATENbHO BBIJIETICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:

e HCIIOJB30BATh BOMPOCHI KaK MCCIENAOBATEIBLCKUI MHCTPYMEHT MO3HAHMS;
dbopMynupoBaTh BOIPOCH], (PUKCUPYIOIIUE TPOTHUBOpPEUHE, MpoOIeMy,
yCTaHaBIMBaTh HMCKOMOE€ M  JaHHOe, (OpPMHUPOBATH  THIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULUIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENILHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SABJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITENIBHO (POPMYIHPOBATH 0OOOIIEHNS U BBIBOJBI 110 pe3yJibTaTaM
IPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

e IIPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE IIPOLIECCA, a TAKXKE BBIIBUTATh
IPEATIOJIOKEHNS O €r0 PA3BUTHH B HOBBIX YCJIOBHSIX.

Pabora c nunopmanueii:

e BBIABJIATH Ne(DUINTHI MH(OPMALIUHY, TaHHBIX, HECOOXOANMBIX JUIsl OTBETA HA
BOIPOC U ISl pEUICHUS 3a]1auH;

e BbIOMpaTh MHGOPMALMIO U3  HCTOYHHKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHUS;

e CTPYKTYpUpPOBaTh MH(POPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (popMax,
WUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH Ha/IEKHOCTD uH(popMaluu o CaMOCTOSTEJIBHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAMUGHbBIE  OcliCmeus, 0becnedusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0wmenne:

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



B YCTHBIX U MUCBMEHHBIX TEKCTaX, /1aBaTh MOSACHEHUS MO XOJYy PEIICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJyYE€HHbBIN PE3yJIbTaT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIaeMON TEMBI,
npoOsIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pELIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHUS C CYXACHUSAMH JPYTHX
YYaCTHUKOB JHAaliora, OOHapyXHBaTh Pa3Mdyhe U CXOJCTBO IMO3UILHUN; B
KOpPEKTHOM opme popMyTHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3yJbTaThl  pEIICHHS  3aJadyd,  OKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYIIICHUS
C Y4€TOM 3aja4 MPE3eHTALUU U OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHu4ecTBO:

MMOHUMATh U UCTIOJIH30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaIbHON
paboThl MpHU penieHuU Y4eOHBIX 3ajlay; MPUHUMATH I€Jdb COBMECTHOM
NESATEeIbHOCTH, IUJIAHUPOBATh  OPraHW3alldi0  COBMECTHOM  paboTHI,
pacmpenenarb BUAbl padOT, IOrOBAPUBATHCS, OOCYXIAThb MNPOLECC U
pe3yabTat paboThl; 00001IaTh MHEHHS] HECKOJIBKUX JIFOCH;

y4acCTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBbIE IITYPMbD» U UHBIC); BBINOJHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBUS C APYTUMH WICHAMHU KOMaH/Ibl; OIIEHUBATh
KaueCTBO CBOET0 BKJIaJa B OOMMA TPOAYKT IO KPUTEPUSIM,
c(hopMyJIHMPOBAaHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

3) Vuueepcanvuvie pecynamugnsle oeticmausi, 06ecneuusarom Gopmuposanue
CMBICTI08bIX YCMAHOBOK U HCUSHEHHBIX HABIKO8 TUYHOCTIU.
Camoopranusanus:

COCTaBJISATh ILJIaH, AJITOPUTM PEILICHUS 3a]1au, BHIOUPATh CIIOCO0 peIIeHUs
C YU4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABaTEIbHOM pedeKcun KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUH M MBICIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIaJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIEcca U pe3yibTaTa
pelIeHUsI MaTEMAaTUYECKOH 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH [IPH PELIEHUN 3a/1a4H,
BHOCUTH KOPPEKTHUBHI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB,
JTAHHBIX, HAWJEHHBIX OLNOOK, BHISBICHHBIX TPYAHOCTEM;

OIICHUBATh COOTBETCTBUE pe3ysibTaTa MMM U YCIOBHUSIM, OOBACHITH
MPUYMHBI JTOCTHXKEHUSI WIM HEJOCTHUKEHUS PEe3YyJIbTATOB JIESTEIBbHOCTH,
HAXOJIUTh OIMUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI
10 KIIACC

OnepupoBarh NOHATUAMU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMEHSATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHUS W3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPALIEIBHOCTh U NEPIEHANKYIAPHOCTD MPSAMBIX
U IIJIOCKOCTEH.

KnaccuguimpoBaTe B3aUMHOE pAaCIOIOKEHHE MPAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBarh MOHATUAMM: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO YrIia,
pedpo IBYrpaHHOrO yrja; JMHEMHBIA Yrojl ABYTPAaHHOIO yIja; rpajycHas mepa
JBYTPAHHOTO yIJa.

OnepupoBaTb NOHATHUSAMU: MHOTOIPDAHHHK, BBIIYKJIBIA M  HEBBITYKJIBIN
MHOTOIPAHHHK, 3JIEMEHTBl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

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

KnaccupummpoBate ~ MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIf
Kiaccuukanuy (BBITYKJIbIE M HEBBINYKJIblE MHOTOTPAHHUKH, MPABUIIbHBIC
MHOTOTPAHHHUKU; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapajUICICITUIEAbI).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH IPUHLIUIIBI IOCTPOCHUS CEUEHUH, HCTIOJIb3YSl METO/I CJIEJIOB.

Crpouth ceYeHUsT MHOTOIPAaHHHKOB METOJOM  CII€JOB,  BBIIIOJIHATH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHUA
CBEpXY, COOKY, CHHUBY.

Pemmarp 3aaun Ha HaxXOXKJIEHHE T€OMETPUUYECKUX BEJIMYUH MO 00pas3lam Win
QITOPUTMaM, TPHUMEHSSI HW3BECTHBIC AHAJUTUYECKUE METOABI IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYMCIECHUE PACCTOSHHUNA MEXKIY IBYMSI
TOYKaMH, OT TOYKH JO MNOpSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMHU.

Pemmarp 3aaun Ha HaxXOXKJIEHHE TEOMETPUUYECKUX BEJIMYUH MO 00pas3iam Win
QITOpUTMaM, NPUMEHSSI W3BECTHBIE AHATMTUYECKHE METOJAbl NPH PpPELIEHUHU
CTaHJAPTHBIX MaTeMaTMYEeCKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy NPSIMOM M  TUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
NUpaMU/Ia) C IPUMEHEHHEM (POPMYIT; BBIUUCIATH COOTHOLIEHUS MEX Y TUIOUIaAIMU
MOBEPXHOCTEHN, 00BEMaMU MOJOOHBIX MHOTOI'PAaHHUKOB.



OnepupoBaTh TOHATHSIMH: CHMMETpPUS B TPOCTPAHCTBE, IIEHTP, OCh H
MJI0CKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBhIBATh M HWHTEPIPETHPOBATH HHPOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
pPUCYHKaX.

[TpumensaTh reomeTprdeckue (HaKkThI 711 PEIICHHS CTEPEOMETPUICCKUX 3a/1a4,
MIPEATOJIATraoIINX HECKOIBKO IIIar0B PEIISHHUs, €CIIH YCIOBHS PUMEHECHHUS 3a/T1aHbBI
B SIBHOH (hopMe.

[IpumeHsTh TpOCTEHIMEe TPOrpaMMHBIE CpPEICTBA UM DJICKTPOHHO-
KOMMYHHKAITHOHHBIE CHCTEMBI TIPH PEIICHUU CTEPEOMETPUICCKHX 3a]1ad.

[IpuBoaMTH TIpUMEPHI MATEMATUYCCKUX 3aKOHOMEPHOCTEH B MPUPOJE H
JKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB TEOMETPUH B UCKYCCTBE.

[IpuMeHsATh TMOMy4YEHHBIE 3HAHUS Ha MPAKTUKE: aHAIU3UPOBATh pealbHbIC
CUTyallul W TPUMEHSTh HM3yUYCHHbIE TOHATHUS B IMPOIIECCE IMOUCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyalli Ha S3BIKE TEOMETPUH, WCCIEAOBaTh IIOCTPOCHHBIE MOMACIHA C
WCITOJIb30BAHUEM TCOMETPUUCCKUX TTOHATHI M TEOPEM, armapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKICHUEM I€OMETPUYCCKUX BEITUUHH.

11 KVIACC

OnepupoBaTh MNOHATUSIMH: UWIUHAPUYECKAs] TOBEPXHOCTh, OOpa3yroIIne
UJIMHAPUYECKON MTOBEPXHOCTH; IIWJIMHP; KOHUYECKAst TOBEPXHOCTH, 00pa3yIomue
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (UIMHIP, KOHYC, cdepa U mmap).

OOBSICHATH CITOCOOBI MOTYUYEHUS TEJ BPAILICHUS.

KnaccudunmpoBaTh B3auMHOE pacioiokeHue chepbl U MIOCKOCTH.

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

Boruucisate  00BEMBI M TJIOMIQAM  TIOBEPXHOCTEM  Tel  BpalleHWS,
TCOMETPUUYCCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh NOHATHUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY M ONTUCAHHBIH
okoJio cdepsr; chepa, BMcaHHAS B MHOTOTPAaHHUK WJTH TEJIO BPAIIICHMUSI.

BBIYUCIISITE COOTHOMICHHSI MEXIY TUIOMAASIMU MOBEPXHOCTEH W 00bEMaMU
MOAOOHBIX TEII.

N300pakath u3ydaemble (QUTYpBl OT PYKH M C TPUMEHEHHEM IPOCTHIX
YePTEKHBIX HHCTPYMECHTOB.

BhITIOTHSTH (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX
buryp: BUI cCBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHUA.



W3Bnekatb, HWHTEPNPETUPOBATH W MpPeoOpa3oBbIBaTh HWH(MOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATh, KAKUMH CBOMCTBAMH OHU 00JIaJaI0T.

[TpuMeHsTh MpaBUIIO NMapajvieaenuneaa.

OnepupoBaTh NOHATUAMU: I€KAPTOBBI KOOPAUHATHI B POCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXIY
BEKTOpaMH, CKaJSIPHOE MPOU3BE/ICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBHI.

Haxonutbe cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJl MEXKIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPaCcKIaAblBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B J€KapTOBOM CHCTEME KOOPAUHAT.

[IpumensTh reomeTpuuecKue (HaKkThl ISl PEIICHHS] CTEPEOMETPUUYECKUX 3a/1a4,
MPEANOJIAaraloX HECKOIbKO IIaroB PEIIEHUs, €CIIH YCIOBHS IPUMEHEHHUS 3a/1aHbI
B sSIBHOU (popme.

PemaTte npocreiimme reoMeTpudecKue 3aJayd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemate 3amaun Ha J0Ka3aTeIbCTBO MAaTEMaTHYECKUX OTHOLIEHUU U
HaX0XkJIEHUE F€OMETPUUECKUX BEJIMUMH [0 00pa3laM WM alropuT™MaMm, NPUMEHIS
W3BECTHBIE METOBI ITPU PEIIEHUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHaTs nOpocTedIIne IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY.

[IpuBoAMTH HpUMEPBl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MIPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMEHATh MONy4YEHHBIE 3HAHUS HA IPAKTHUKE: aHAJIM3UPOBATh pEajbHBIC
CUTyallUM W TPHUMEHSITh HM3yYEHHbIE TMOHATHS B IMPOLIECCE IMOUCKA PEIICHUS
MaTeMaTU4YecKlu CPOPMYIHPOBAHHON MPOOTEMBbl, MOJAEIUPOBATh pPEAIbHbIE
CUTyallUM Ha A3bIKE TE€OMETPUU, MCCIEAOBaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUYECKUX MOHATHI U TeopeM, anmapaTa anreOpbl; pemaTh
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUYECKHUX BEIUYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnuuyectBo 4yacos
Ne HanMeHoBaHMe pa3jeioB U TeM DJIeKTpoHHbIe (LM (ppoBbIE)
Kontpoabubie IlpakTuueckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
1 Brenenue B ctepeoMeTpuio 10 https://m.edso00.ru/C503R7VIP
I1 .
2 PAMBIC H IUIOCKOCTH B HPOCTPaHCTBe . 12 1 https://m.edso0.ru/WT7NSO14T
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN
I1
3 epneHHHIfyMpHOCTB MPAMBIX 1 12 https://m.edsoo.ru/V611APUCD
IJI0CKOCTEN
4 VYriel MeXAY NPSIMBIMU U TNIOCKOCTSMHU 10 https://m.eds00.ru/R3BMETBTQ
5) MHororpaHHuKu 11 https://m.edsoo.ru/XPW9US5FB2
6 OO6BbEMBI MHOTOTPaHHUKOB 9 https://m.edso00.ru/010FX2SJB
IT :
7 OBTOPCHEE: CCHCHITL, PacCTOmHIL 4 1 https://m.edsoo.ru/LIAAMHO3D
YTJIBI
OBIIEE KOJIMYECTBO YACOB I1O0 68 5 0

I[TPOTPAMME




11 KJIACC

HaumenoBanue pa3aesioB U TEM

KoaudecTBO 4acoB

DJIeKTpOHHbIe (LM (POBHIe)

Ne n/m Kontpoabnbsie  IlpakTuueckue
IpPOrpaMMbI Bceero 00pa3oBaTeabHbIE PecypChbl
padoThI padoThI
1 Temna Bpamenus 12 https://m.edsoo.ru/HYOWQL5KQ
OO0BEMEI Tel 5 1 https://m.edsoo.ru/BOORVIYC9
3 BeKTopst 1 KoopAHHATS! B 10 1 https://m.eds00.ru/4ANCLAGOMF
HPOCTPAHCTBE
1T
4 OBTOpeHHe, 0000meHHe, 7 1 https://m.eds00.ru/DORV3P725
cucreMarnl3anus 3HaHNU
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

[TPOT'PAMME







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne

n/n

Tema ypoka

OCHOBHBIE TIOHATHS
CTEpEOMETpPHUH: TOUKa, IIpsiMasi,
IUIOCKOCTh, IPOCTPAHCTBO.
[IpaBuna nzobpaxeHus Ha
PHUCYHKaX: U300pakeHHs
IIJIOCKOCTEM, IapajuIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

KoaudecTBO 4acoB

KoHnTpoJibHbIE

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
U3y4YeHH s

DJIeKTPOHHbIE HH(PPOBBIE
o0pa3oBaTe/IbHbIE pecypchl

https://m.edsoo.ru/D3VCJ7TUN4

ITonsTus: nepecekaromumecs
IIJIOCKOCTH, IEPECEKAr0IUECS
npsiMasi ¥ IIOCKOCTh

[TonsTus: MEepeCCKaronmeca
IIJIOCKOCTH, IICPECCKAOMIUCCA
npsamasd U rmioCKOCTb

3HAKOMCTBO C
MHOTOIPAaHHUKAMHU,
M300paxeHre MHOTOTPaHHUKOB
Ha pPUCYHKax, Ha
HpO@KI_[I/IOHHI)IX qepTencax
HavansHbie cBeieHus 0 Kyoe u
nupamuie, uX pa3BEPTKU U

https://m.edsoo.ru/NR6VJIYCGK

https://m.edsoo.ru/O6RNDFAMO

https://m.edsoo.ru/KMUQPILLO

https://m.edsoo.ru/FPW2JNHCZ




monenu. CeueHus
MHOTOIPAHHUKOB

HavanpHbIe cBeieHHs 0 KyOe u
nupamMuie, uX pa3BEPTKH U
monenu. CeueHus
MHOTOI'PAaHHUKOB

ITouarue 06 akCHOMaTUYECKOM
MOCTPOCHHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUHU U
CIEICTBHS U3 HUX

https://m.edsoo.ru/IMQ3AJ3S5

https://m.edsoo.ru/SLMI7R3BL

ITousarue 06 akCHOMaTHYECKOM
MIOCTPOCHUU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUHU U
CIEICTBHS U3 HUX

https://m.edsoo.ru/DUKAX70QE1

ITousarue 06 akCHOMaTHYECKOM
MOCTPOCHUU CTEPEOMETPHU:
AKCHOMBI CTEPEOMETPUU U
CIIEICTBHS U3 HUX

https://m.edsoo.ru/YPKS5MLJL

10

TTonsiTre 00 aKCHOMAaTHYECKOM
MOCTPOEHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUU U
CIJIEACTBUS U3 HUX

https://m.edsoo.ru/13A98J6Z9

11

B3aumHoe pacnionoxxenue
MPSIMBIX B MIPOCTPAHCTBE:
nepeceKarommecs,
[apajuieIbHbIE U
CKpELIUBAIOIINECS MPSIMbIE

https://m.edsoo.ru/lUIW8KR5Q

12

[TapaeapHOCTB NPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

https://m.eds00.ru/CS9VLQLH6




napaJuleJIbHbIE IPSIMBIC B
IIPOCTPAHCTBE; NapaAIUICIbHOCTD
TPEX MPAMBIX

[TapamienpHOCT MPSMBIX U
IUIOCKOCTEH B POCTPAHCTBE:

13 . https://m.edsoo.ru/PO5J6D23U
[MapanaensHOCTh IPAMOM U
[IJIOCKOCTH

14 YIIBI € CONAMPABICHHBIMH https://m.eds00.ru/LLJAVHVBW
CTOpPOHAMH

15 /T MLy HPAMBIMH B https://m.eds00.ru/K GIMBOEUK
POCTPAHCTBE

16 YOI MY IPAMBIMH B https://m.edsoo.ru/24LVWH9V8
POCTPAHCTBE
I1 7

17 APAIICHBLHOCTS TLToCKoCTer https://m.eds00.ru/BUSTQIHZT
napaie/ibHbIe TIOCKOCTH
Croii

18 BOMCTRA TAPAIINCILHEX hitps://m.eds00.ru/0K QQK2ABA
IJIOCKOCTEN
IIpocreiimne

19 MPOCTPAHCTBEHHEIC UIYPEI Ha https://m.edsoo.ru/MRT13XP79
MIJIOCKOCTH: TETPAdIP, KYyO,
napaie/euine;]

20 IToctpoenune ceueHnit https://m.edsoo.ru/DI3AX05J8

21 [Toctpoenue ceuennit https://m.edsoo.ru/20GC3ZP9P
KontposnbHast pabota mo Teme
HH

22 PAMPIC H [ITOCKOCTH B https://m.eds00.ru/BI405QJEB

npoctpaHcTse. [lapaminensHOCTH
HPSIMBIX U IJI0CKOCTEH"




23

24

25

[leprieHAMKYIASIPHOCTD MPAMO
Y TUIOCKOCTH:
NEePHEHANKYJISPHBIE IPSIMbIC B
MIPOCTPAHCTBE

[Tpsimble mapanienabHble U
NEePIeHIUKYIISIpHbIE K
IJIOCKOCTH

[Tpsimble mapanienabHble U

MNEPNCHAUKYIIAPHBIC K
IIJIOCKOCTHU

https://m.edsoo.ru/RN45YBO8SR

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

https://m.edsoo.ru/JPUOTOI3N

26

[Ipu3Hak nepnesuKyIsIpHOCTH
IIPSIMOM U TNIOCKOCTH

https://m.edsoo.ru/DC41W6K14

27

28

[Ipu3Hak nepnesuKyJIsIpHOCTH
IIPSIMOM M INIOCKOCTH

Teopema o npsmMoi
NEePHEHANKYISIPHON MIIOCKOCTH

https://m.edsoo.ru/HD3D63S5P

https://m.edsoo.ru/YOIQSMOH1

29

Teopema o npsimoit
MEPIECHINKYIISIPHON TIOCKOCTH

https://m.edsoo.ru/81R5KU5RJ

30

31

32

TeopeMa o npsmoi
MEPIECHINKYJISIPHON TIIOCKOCTH

IlepnieHquKysAp U HaKJIOHHBIE!
pPacCTOsIHUE OT TOYKH 0
IIJIOCKOCTH, PACCTOSTHUE OT
PSAMOM 10 TIJIOCKOCTH

[leprienaAuKyNAp ¥ HAKJIOHHBIE:
paccTosiHUE OT TOUYKHU 10
IUIOCKOCTH, PaCCTOSIHUE OT
IPSIMOM A0 TJIOCKOCTH

https://m.edsoo.ru/HFKNPKZ7T

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

https://m.edsoo.ru/AD6RCACRA




33

34

35

[leprieHaUKYNISAp U HAKIOHHBIE:

paccrosiHue OT TOYKHU 110
IUIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH

[leprieHaUKYNISAp U HAKIOHHBIE:

paccTosiHue OT TOYKHU 10
IUIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH

Vsl B MMPOCTPAHCTBE: YI'oJl
MCKIY HpHMOﬁ H IIJIOCKOCTBIO

https://m.edsoo.ru/VLLIQ7HXC

https://m.edsoo.ru/6P5BVV34R

https://m.edsoo.ru/PSFIXUALI

36

JIByrpaHHBIN yroJi, TMHEHHBIN
yroJI ABYTPAHHOI'O yIiia

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

37

38

39

40

JIByrpaHHBIN yroJ, TMHEHHBIN
yroJI ABYTPAHHOI'O yIiia
[TepnieHIUKYIAPHOCTD
IIJIOCKOCTEN: MpU3HAK
NEPIEHANKYJIAPHOCTH ABYX
IIJIOCKOCTEMN

IlepnieH AMKYIAPHOCTD
IIJIOCKOCTEN: MpU3HAK
NEPIEHANKYJIAPHOCTH ABYX
IIJIOCKOCTEMN
[IeprieHAUKyYIAPHOCTH
IIJIOCKOCTEW: MPU3HAK
NEPIEHANKYIIAPHOCTH ABYX
IIJIOCKOCTEMN

https://m.edsoo.ru/ML0ZZYZC7

https://m.edsoo.ru/YRQDSM9NH

https://m.edsoo.ru/DY2AF84T2

https://m.eds00.ru/TS8OAINH2

41

Teopema o Tpéx
MEePIEHIUKYIIAPax

https://m.edsoo.ru/OW5LZ1RVZ




42

43

Teopema o Tpéx
NepHeHANKYIISpax
Teopema o Tpéx
HEePIeHIUKYIIsIpax

https://m.edsoo.ru/OP44KE54N

https://m.eds00.ru/OWG81WDV3

44

KonTtponbHas pabora mo Temam
"IleprnieHAUKYISPHOCTD MPSIMBIX
U iockocte" u "Yriabl MexIy
NPSAMBIMH U TIJIOCKOCTAMU"

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

45

IToHsiTHE MHOTOTPAHHUKA,
OCHOBHBIE JIEMEHTBI
MHOTOTPAHHUKA, BBIIYKJIbIE U
HEBBIYKJIbIE MHOTOTPaHHUKU;
pa3BEpTKa MHOTOI'paHHHKA

https://m.edsoo.ru/L5FTEZ8QX

46

[Ipu3ma: n-yronpHas npusma,
TpaHd U OCHOBAHMS IPU3MBI,
npsiMasi 1 HaKJIOHHAs! TIPU3MBI;
OOKOBas 1 MOJIHAS TOBEPXHOCTh
HPU3MBI

https://m.edsoo.ru/ZAL6DKFQL

47

[Tapamenenunen,
IIPSIMOYTOJIBHBIN
napajuleJienunes u ero
CBOMCTBA

https://m.edso0.ru/ITCOB1WIO

48

[Inpamuia: N-yrompHas
NpamMua, rpaHud U OCHOBAHHE
MUpaMU/JIbl; OOKOBAs U MOJIHAS
MTOBEPXHOCTh NMTUPaAMU/IBL;
[IpaBUJIbHAS U YCEUEHHAs
nupamua

https://m.eds00.ru/ATOFX00PA




49

[IpaBunIbHBIE MHOTOTPAHHUKMU:
HOHSITHE ITPABUIIBHOTO
MHOTI'OTpaHHMKA; IPaBUIIbHAS
pu3Ma U NpaBUIIbHAS
UPaMKJIa; IPABUIIbHAS
TpEeyroJibHasi NUpamMuaa u
MPaBWIBHBIN TeTpadip; KyO

https://m.edsoo.ru/LWNGFZTWE

50

IIpencrasieHue o NpaBUIBHBIX
MHOI'OrpaHHUKAax: OKTasap,
JOJEKadIp U UKOCAIP.

https://m.eds00.ru/06SH02IDD

51

CummeTpus B IPOCTPAHCTBE:
CUMMETpPHS OTHOCHTEIHHO
TOYKH, IPSIMOH, TIJIOCKOCTH.
DNEeMEHTB CUMMETPUU B
nupamMuIax,
napajenenuneax,
NPaBUIbHBIX MHOTOIPaHHUKAX

https://m.edsoo.ru/SWEUC9ENR

52

Briuncnenune 3neMeHTOB
MHOTOTPaHHUKOB: pEOpa,
JTMaroHaJd, yTIIbl

https://m.edsoo.ru/EUP4AMNT760

53

[Tnomans 6okoBOM
MMOBEPXHOCTHU U MOJTHON
MOBEPXHOCTHU MPSMOU TPU3MBI,
IJI0MIab OCHOBAHMI, TEOpEMa
0 OOKOBOI MOBEPXHOCTHU
IIPSAIMOM TIPU3MBI

https://m.eds00.ru/SQY9XSIL6

54

ITnomans OOKOBOM
HOBerHOCTI/I nu HOBerHOCTI/I
HpaBHHBHOﬁ HI/IpaMI/I}IBI,

https://m.edsoo.ru/R22FHBG60




TeopeMa O IUIOoIaAu G0KOBOM
IIOBEPXHOCTU YCEUEHHOU

TTUPAMHU/TBI
55 Kourposbiias pabora o reme 1 https://m.edsoo.ru/NVHYNJQMQD
"MHororpaHHuku"
56 [onsarue 06 06vEMe 1 https://m.edso0.ru/GM1LC394G
57 O0BEM TUpamMu bl 1 https://m.edsoo.ru/B307P8WTC
58 O0BEM TUPaMHUTBI 1 https://m.edsoo.ru/PQZ9ED3YF
59 O0BEM TUpaMu bl 1 https://m.edsoo.ru/RZ8BITMU9
60 O0BEM TUpPaMHUTBI 1 https://m.edso0.ru/OHRFO2LCT
61 O0BEM pu3MBbI 1 https://m.edsoo.ru/YEQP63ZD4
62 O0BEM TPU3MBI 1 https://m.edsoo.ru/B46EMRRGE
63 O0BEM pu3MBbI 1 https://m.edsoo.ru/FIMQWEKFT
64 KOHTPOHBHM pabora no Teme 1 https://m.eds00.ru/23S50180N
"O0BbEMBI MHOTOTPAaHHUKOB"
[ToBTOpeHue, 06001IIEHNE
65 CHCTEMATH3AITE SHafI i 1 https://m.eds00.ru/KXTOCIOJG
ITocTpoeHune ceueHui B
MHOTOTPaHHHUKE
[ToBTOpEeHnue, 060061EeHNE
CUCTEMAaTH3aIVs 3HAHUH.
Brrunciienue paccTosHHIA:
66 MEXY IBYMSI TOUKaMH, OT 1 https://m.edsoo.ru/HKP613JUC
TOYKH IO MPSMOMA, OT TOUKH [0
TUTOCKOCTH, MEXIY
CKPEIIUBAIOIIUMUCS TIPSIMBIMU
67 Hrorosast koHTpOBHAS paboTa 1 https://m.edsoo.ru/KB3EKOA9U




[ToBTOpeHME, 0600IIEHNE
cucTeMaTu3alys 3HaHuH.
Beluucienue yrioB: Mexay

68 CKPEIIUBAIOIIUMUCS TIPSIMBIMH, 1 https://m.edsoo.ru/X7CJU5LO0
MEXIY NPSIMOM U IUNIOCKOCTBIO,
JIBYTPAHHBIX YIJIOB, YIJIOB
MEX1y IUIOCKOCTSIMHU
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

Cdepa u map: ueHTp, pajuyc,
TUaMeTp; TUIoHIalb
MOBEPXHOCTHU CEpbI

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IpakTuyeckue
padoThI

Jara
H3Y4YeHH S

DJIeKTpoHHbIe HU(pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/TW8Z59CHJ

BzaumHoe pacnionoxxenue
cdepsl ¥ TIOCKOCTH;
KacaTeJbHasl MI0CKOCTh K

chepe; miomaas chepsl

https://m.edsoo.ru/YCMWC4M3I

N3obpaxkenue chepsl, mapa Ha
miockoct. CedeHus mapa

https://m.eds00.ru/QDCFS8UGXE

Hunmuaapuyueckas
MOBEPXHOCTh, 00pa3yromue
UWIAHIPAYECKOMN
MMOBEPXHOCTH, OCh
UWIAHAPUYECKON
ITOBEPXHOCTHU

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

Hunusap: ocHOBaHUS U
OOKOBast MOBEPXHOCTb,
00pa3syromas 1 OCh; MJI0IIA b
OOKOBOI ¥ MOJTHOM
MOBEPXHOCTH

https://m.edsoo.ru/W0JR979V9

N3o0pakenue mumHIpa Ha
mockocTH. Pa3zBéprka
nunuHApa. CedeHust MUIMHIpa

https://m.edso0.ru/OYMSPW10Z




(MI0CKOCTHIO0, MAapaJIebHOM
WJIY TIEPIICHIMKYIISIPHOM OCH
HUAJTUHIPA)

KoHnueckas moBepXHOCTb,
o0pa3yroine KOHU4eCKOn
IIOBEPXHOCTHU, OCh U BEPILINHA
KOHUYECKOW IMOBEPXHOCTH

Konyc: ocHOBaHME U BepIIUHAa,
00pa3yroIas u oCh; TIIOMA/b
OOKOBOM M MOJIHOM
MOBEPXHOCTH

VY ceu€HHBbIN KOHYC:
00pa3yrolIye U BbICOTA;
OCHOBaHHUA U OOKOBast
HOBEPXHOCTh

https://m.edsoo.ru/H64QF3E6R

https://m.edsoo.ru/Q4EUBB6GT

https://m.edso0.ru/80VNITU20

10

11

N306paxkenne koHyca Ha
MJI0CKOCTH. Pa3BépTka KoHyca.
Ceuenus koHyca
(MI0CKOCTHI0, MapaIebHON
OCHOBAHHIO, U MJIOCKOCTHIO,
IpOXOosLIeH Yepe3 BepIINHY)
KomOuHanus ten BpaiieHus u
MHOT'OI'paHHHUKOB

https://m.edsoo.ru/OPVICKUYU

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

12

MHororpaHHuK, OMCaHHBIN
okoJ1o cepsl; chepa,
BIIMCAaHHAsl B MHOTOTPAHHUK
WIH B TE€JO BpallleHUs

https://m.eds00.ru/RMYY1STLP




13

14

[Toustie 06 00BEME.
OCHOBHbBIE CBOUCTBA 00BEMOB
TEN

O0BEM IUIMHpA, KOHYCa

https://m.edsoo.ru/ACENHGLOZ

https://m.edsoo.ru/M\W8TGN5Z799

15

16

17

18

OO0BéM 1mIapa ¥ mIomaIh
cepsl

IToxoOuEble Tena B
npoctpancTBe. COOTHOIICHHS
MEXy TUTOIIAISIMHU
MOBEPXHOCTEH, 00BbEMaMHU
MOJA00HBIX TEJ

KonTponbnas pabota no
temamM "Tena Bpamenus" u
"O6bembI Ten"

Bekrop Ha miockocTu U B
IIPOCTPAHCTBE

https://m.eds00.ru/G7TAYCMITT

https://m.edsoo.ru/4ANO4FYUUX

https://m.edsoo.ru/KCOMHJ5SWW

https://m.edsoo.ru/AQ405SB7C

19

Clo)XKeHHe U BEIYUTAHUE
BEKTOPOB

https://m.edsoo.ru/PMNHTUK7G

20

21

YMHOXKEHHE BCKTOpA Ha YHUCJIO

PasnosxeHne BEKTOpa 110 TPEM
HEKOMILIAHAPHBIM BEKTOPaM.
IIpaBuno mapasuienenumena

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

https://m.edsoo.ru/NZSOLFWN1

22

Pemenne 3amay, cBI3aHHBIX C
MPUMEHEHHUEM TIPABUII
JIEHCTBUN C BEKTOPAMU

https://m.edsoo.ru/73F23EPU5S

23

KoopanHaTHO-BEKTOPHBIN
METO/]I IPU PEIIEHUN
reOMEeTPUYECKUX 3aa4

https://m.edsoo.ru/BBI139Z7U




24

ITpsimoyronbHas cucrema
KOOPJMHAT B IIPOCTPAHCTBE.
Koopaunats! BekTopa.
IIpocreiimme 3a1auu B
KOoOopauHaTax

https://m.edsoo.ru/X9TSDNSQ3

25

26

VYroa MeX/y BeKTOpaMH.
CkassipHO€ ITPOU3BEIECHNE
BEKTOPOB

Brruucnenue YIJIOB MCKAY
MMPAMBIMHA U INIOCKOCTAMUA

https://m.edsoo.ru/RPAQMBCDO

https://m.edsoo.ru/EGRV3NF84

27

KonTtponpsHast pabora o Teme
"BeKTOpbl U KOOPAUHATHI B
npocTpaHcTBe"

https://m.edsoo.ru/NSKELEBHL

28

[ToBTOpeHue, 0600IICHNE 1
cucTeMaTU3alus 3HaHUM.
OcHoBHbI€ QUTYpBI, PaKTHI,
TEOPEMBI Kypca TUIaHUMETPHH

https://m.edso0.ru/16ASE1TYU

29

[ToBTOpenue, o6obIIeHNE 1
cUCTEMaTU3alus 3HaHUM.
OcHoBHbI€ QUTYpBI, PAKTHI,
TEOpPEMBI Kypca IJIaHUMETPUU

https://m.edsoo.ru/VEMVY73YE

30

31

[ToBTOpenue, 06001IeHUE U
CHCTEMAaTH3aIUs 3HAHUMN.
3amaun IaHUMETPUH U
METO/IbI X PEIICHUS

[ToBTOpeHnue, 0600IIeHNE U
cUcTeMaTH3aIlus 3HaHUH.
3amaun IIaHUMETPUH U
METO/IbI X PEIICHUS

https://m.edsoo.ru/UF02M943T

https://m.edsoo.ru/FG4PJN2IF




IToBTOpEeHME, 0000IICHUE U
cucTeMaTu3alys 3HaHuH.

32 1 https://m.edso0.ru/ZY6BYLY7W
OcHoBHBIE GUTYPHI, HAKTHL,
TEOPEMBI Kypca CTEPEOMETPUHN
u

33 TOTOBAT KOHTPOIIbHAA 1 https://m.edsoo.ru/VPSCXOC4C
pabora
[ToBTOpeHnue, 0600IICHNE U

34 . 1 https://m.edsoo.ru/70QSTDCAP
CUCTEMATHU3ALMs 3HAHUN

OBHIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KIIACC
Kox .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTe/IbHON NPOTrPaMMBbI CpeHero o01ero 00pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPAMasi, INIOCKOCTb
. [TpyMeHsTh aKCUOMBI CTEPEOMETPUU U CIEACTBUSI U3 HUX NPU PELICHUH
' reOMEeTPUUECKUX 3aa4
23 OnepupoBaTh NOHATHAMM: NApAUIEIBHOCTh M IEPIEHIUKYISIPHOCTD
' IPSAMBIX U IIJIOCKOCTEMN
. KnaccugumupoBars B3aMHOE PacIioIOKEHUE MPSMBIX U TUIOCKOCTEH B
' IPOCTPaHCTBE
OnepupoBaTh NOHITUSMMU: JBYTPAHHBIN yroJl, paHy ABYIPaHHOIO yria,
7.5 peOpo BYrpaHHOrO yrija, JMHEHHBIH Yros JBYIpaHHOIO YIUIa,
rpaaycHas Mepa JByTpaHHOTO yria
OnepupoBaTh NOHATUSMU: MHOTOTPAHHUK, BBITYKJIBIA U HEBBITYKJIbIHA
7.6 MHOT'OTpaHHUK, JJIEMEHTBI MHOT'OTpaHHHMKA, IIpaBUJIbHBIN
MHOTOTpaHHUK
-4 Pacnio3HaBaTh OCHOBHBIE BU/bl MHOTOI'PaHHUKOB (IUpaMuja, Ipusma,
' IPSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupunupoBaTb MHOTOTpaHHUKH, BbIOMpas OCHOBaHMS  JJIs
28 KJaccCupUKauuy  (BBIMYKJIblE W  HEBBIIYKJIbIE MHOTOTPaHHHKH,
' IIPABWIBHBIE MHOTOTPAHHMKH, TIPSMbIE M HAKJIOHHBIE IPU3MBI,
napauieIeTuneIbl)
29 OnepupoBaTb  HOHSTHUAMHU: CeKyllas  IUJIOCKOCTb,  CEYCHHE
' MHOTOTPaHHUKOB
210 OOBSICHATh MNPUHLUIBl TMOCTPOCHHUS] CEUYEHUH MHOTOTPaHHHUKOB,

HCIIOJIB3Ys MCTO CJICIOB




7.11

Crpouts ce4yeHHMsI MHOTOTPAHHHMKOB METOJOM CJIEIOB, BBIIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEpPTEeKHM M3 PHUCYHKOB MPOCTHIX OOBEMHBIX

buryp: BUI1 cCBepXy, COOKY, CHU3Y

7.12

Pemats 3aaun Ha HaX0Xk/IEHUE FEOMETPUUECKUX BETMYHMH 0 00pa3iam
WM alNroOpyuTMaM, NPUMEHSS U3BECTHBIC aHAJUTUYECKUE METOJbI MPU
pELIEHUM CTAaHJAPTHBIX MAaTEMATUYECKMX 3aJad Ha BbIYHCICHUE
PacCTOSHUI MEXKY ABYMsI TOUKaMH, OT TOYKH J0 NPSIMOM, OT TOUKHU 10

IIJIOCKOCTH, MEXKAY CKPCIIUBAOIIHUMHUCS ITPAMBIMHA

7.13

PemraTs 3aaa4i Ha HaXO0XACHUE N'COMCTPUYICCKUX BEJIUYHH I10 o6pa3uaM
WM aJirOpUTMaM, NPUMCHAA H3BCCTHBIC AHAJIUTUYCCKHUC MCTO/JbI IIPpHU
pPE€IICHUN CTaHAAPTHBIX MaTEMAaTHYCCKHUX 3aJa4d Ha BbIYMCICHHUEC YIJIOB
MCKAY CKPCIIUBAOIHUMUCA ITPAMBIMUA, MCKIY HpﬂMOf/’I " INJIOCKOCTBIO,

MCKAY MJIOCKOCTAMHU, ABYI'PAHHBIX YIJIOB

7.14

7.15

7.16

7.17

7.18

7.19

Beraucnsate 00bEMBI M IUIOIIAJAM TOBEPXHOCTEH MHOTOIPAaHHHKOB
(mpusma, mmMpamMuza) C OpUMCHCHHEM  (GOpMYJ,  BBIYHCIATH
COOTHOILIEHUS MEXK/1Yy TUIONIA/IIMU TIOBEPXHOCTEH, 00bEMaMU MOTI0OHBIX

MHOTI'OrpaHHUKOB

OHepI/IpOBaTB MNOHATHUAMU: CUMMCTpPHUSA B IIPOCTPAHCTBC, LICHTP, OChb U

IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TNIOCKOCTH CHMMETPUU (PUTYPHI

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

YepTekKax U PUCYHKaxX

[TpumeHsTh reoMeTprueckue (paKkThl AJis PEIIEHUsI CTEPEOMETPUUECKUX
3a/1a4, IPEANoIaraloiuX HECKOJIBKO I1aroB pEeLICHUs, €CIU YCIOBUS
IPUMEHEHHUS 3aJIaHbl B IBHOU (hopMme

IIpuMeHATH mpocCTEHIIHEe NPOrpaMMHBIE CPEACTBA M DIIEKTPOHHO-
KOMMYHUKAIMOHHBIE CHCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX
3a1a4

IIpuBOAUTE IPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEN B IPUPOIE U

JKHU3HHU, paCllO3HABATh IMMPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[IpuMeHATh TOJy4YEHHBIE 3HAHUSA HA NPAKTUKE: AHAIW3UPOBATH
pealbHble CUTyallUd M INPUMEHATh HU3YyYEHHBIE IOHATHUS B IIPOLECCE
MOKMCKA pEeIIEHUsT MaTeMaTH4ecKu CQHOPMYIUPOBAHHON MPOOIIEMBI,
MOJIECJINPOBATh pealbHbIE CUTYallUH Ha S3BIKE T€OMETPHUU, UCCIIEN0BATh

MOCTPOCHHBIC MOACIIN C UCITIOJIB30BAHUEM I'€COMETPUUCCKHUX MOHSITHUA U




TeopeM, armapara areOpbl, peraTh MPaKTHYECKUE 3aauu, CBI3aHHBIC

C HAXOKACHUCM I'COMCTPHUYCCKUX BCIINYHH

11 KJIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMoro .
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBanusi
pe3yJbTara
6 I'eomerpus
OnepupoBarb MOHSTUSMU: HWIMHIpUYECKast MOBEPXHOCTb,
6.1 o0pasyronme UWIMHAPUIECKON TMOBEPXHOCTH, HWJIMHAD, KOHHYECKAs
' MOBEPXHOCTh, O0pa3yrolue KOHUYECKOW TOBEPXHOCTH, KOHYC,
cepuueckas mOBEpPXHOCTh
6.2 Pacrio3naBats Tena BpameHus (IIHHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CIOCOOBI MOTyYSHHUS TEJl BPALICHUS
6.4 KiaccuduimpoBaTh B3aMMHOE PacoioKeHUE CPEphl U IIIOCKOCTH
OnepupoBarh MOHATUSIMH: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA,
6.5 BBICOTAa CETMEHTA, IIIAPOBOH CIIOH, OCHOBAaHUE IIAPOBOTO CIIOSI, BHICOTA
IAPOBOTO CJIOSI, IIIAPOBOM CEKTOP
66 Bbruncnare 00bEMBI M IUIOMIAAM TOBEPXHOCTEH Tesl BpalleHMS,
' TE€OMETPHUECKUX TEJI C MPUMEHEHHEM (HOpMYIT
OmnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BIHCAHHBIA B cdepy u
6.7 OIMCaHHBIN OKOJIO cdepshl, chepa, BIUCAHHAS B MHOTOTPAHHUK HIIH
TEJIO BpAICHHSI
68 BEIUUCIATE  COOTHOUICHHS MEXAY IUIOMIAIIMH TOBEPXHOCTEH U
' 00bEMaMU MOI0OHBIX TeT
6.9 N3o0paxkaTh nzydaempie GUTYPHI OT pYKH U C IPUMEHEHHEM MPOCTHIX
' YepTEKHBIX UHCTPYMEHTOB
BbINONHATE (BBIHOCHBIE) IJIOCKHE YEPTEXHU M3 PHUCYHKOB IMPOCTHIX
6.10 00BEMHBIX (GUTYp: BUI CBEPXY, COOKY, CHHU3Y; CTPOUTH CEUYCHHS TEI
BpaIICHUS
W3BnekaTh, MHTEPIPETUPOBATh U MPeoOpPa30OBbIBaTh MHGPOPMALHIO O
6.11 MIPOCTPAHCTBEHHBIX TI'€OMETpPUUECKUX (UTrypax, MPEACTaBICHHYI Ha

yepTekax U pUcyHKax




6.12

[TpumeHsaTh reomMeTpruecKue (pakThl 1Jis pEIIeHUs] CTEPEOMETPUYECKIX
3a/1a4, IPEAIoIaraloluX HECKOJIbKO LIaroB PEIICHUs, €CIIA YCIOBUS

MIPUMEHEHHUS 3a/1aHbl B ABHOU (opMme

6.13

OnepupoBarh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

6.15

6.16

BremonssaTh HeﬁCTBHH CJIOKCHHA BCKTOPOB, BbBIYUTAHHA BCKTOPOB U
YMHOXCHHA BCKTOpa HAa YUCIIO, O6’b$ICH$ITB, KaKHMH CBOMCTBAaMH OHHU

00amaoT
[TprMeHATH MPaBHUIIO MapalIC/ICIHUIIea IPH CI0KEHUH BEKTOPOB

OHepI/IpOBaTL IOHATHUAMU: ACKAPTOBbBI KOOPAMHATHEI B IIPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOpPA, paBCHCTBO BCKTOPOB, KOOPAHUHATHI BCKTOPA,
yroja MEXKAY BCKTOpPpAMH, CKaJ[dpHOC TIIPOU3BCACHUC BCKTOPOB,

KOJUIMHCAPHBIC 1 KOMILJIAHAPHBIC BEKTOPLI

6.17

6.18

6.19

Haxonuts CYMMY BCKTOPOB U HNPOU3BCACHUEC BCKTOpA HA YUCIIO, YI'OJ
MCXKAY BCKTOpaAMH, CKAJIIPHOC IPOU3BCACHUC, PACKIIAAbIBATH BEKTOPD
10 IBYM HCKOJUIMHCAPHBLIM BCKTOpaM

3aILaBaTI) IJIOCKOCTb YPaBHCHHUEM B IICKapTOBOfI CUCTCMEC KOOpAHAT

Pemate 1mpocreiimme TIeOMETpUYECKHE 3a1adyd  Ha IMPUMEHEHHUE

BCKTOPHO-KOOPAWHATHOI'O METOda

6.20

6.21

6.22

Pemate 3amaum Ha 10Ka3aTEIbCTBO MAaTEMAaTUYECKUX OTHOLIECHUH M
HaXO0XJACHUE T€OMETPUUYECKUX BEIMUMH M0 00pa3laM WiK alropuTMam,
IIPUMEHSAS.  U3BECTHBIE  METOABl IPU  PELIEHUUM  CTaHJAPTHBIX
MaTeMaTU4YeCKUX 3a1a4

[IpuMeHATH TPOCTEHINNE IPOTrPaMMHBIE CPEICTBA M DJIEKTPOHHO-
KOMMYHHUKAIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUYECKUX
3a1a4

[IpuBOIUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B PUPOJIE U

JKU3HH, paCllIO3HABATH IMMPOABJICHUC 3aKOHOB I'COMETPHHN B UCKYCCTBEC

6.23

[IpuMeHsATh MONyYEeHHBbIE 3HAHUS Ha TMPaKTHKE: aHaJIU3UpOBaTh
peayibHble CUTYallud W NPUMEHSATh M3YYEHHbIE MOHSATHUS B Ipoliecce
MOMCKA pEUIeHHUs MaTeMaTHYecKd C(HOpMyTUpPOBAHHON MPOOIEMBI,
MOJIETTUPOBATh peajbHble CUTYAllUU Ha S3bIKE T€OMETPHH, UCCIIEI0BATh
IIOCTPOEHHBIE MOJIETH C UCIOJIBb30BAHNEM F€OMETPUUECKHUX MOHATUHN U
TeopeM, anrnapara ajiredpbl, pearh NpakTHYecKue 3ajauu, CBI3aHHbIE

C HAXOKACHUECM I'€COMCTPUYICCKUX BCIIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

7.1

1.2

I'eomerpus

OcHoOBHbIE TIOHATUA cTepeomeTpur. Touka, mpsimasi, MIOCKOCTb, MPOCTPAHCTBO.
[TonsiTne 00 aKCHMOMATHMYECKOM IOCTPOCHHUU  CTEPEOMETPUM:  AKCHOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

B3aumHOe pacmonoxeHue IpAMBIX B IPOCTPAHCTBE:  IIEPECEKAIOLIUECH,
napajuleJibHble M CKpemmBaromuecs npsMble. [lapamiensHocTs OpAMBIX U
IJIOCKOCTEM B  IIPOCTPAHCTBE: MAapajuleNIbHBIE IMpsIMBIE B  IPOCTPAHCTBE,
NapaJUIEIBHOCTh TPEX NPAMBIX, NApauUIEIbHOCTh NPSIMOM M INIOCKOCTU. YTIIBI C
COHANPABJIICHHBIMA CTOPOHAMH, YroJI MEXKAy IpPsAMBIMA B IPOCTPAHCTBE.
[lapamienpHOCTh  IUIOCKOCTEH: napajuleJibHble  IUIOCKOCTH,  CBOMCTBA
napajyieNIbHeIX  TuIockocTeil. [Ipocreifme mpocTpaHcTBeHHBIE (UTYpBI Ha

INIOCKOCTHU: TCTPAdP, Ky'6, mapajiCICImIica, IoCTpOCHUC CEUCHUM

7.3

IlepneHIUKYIAPHOCTE HPSAMOM M IIIOCKOCTH: IEPIEHIUKYISPHBIE IPSIMBIE B
IIPOCTPAHCTBE, MpsAMBIE IAPAUICIBHBIE W IEPIEHAUKYISIPHBIE K IIJIOCKOCTH,
IIPU3HAK TNEPHEHAMKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpEeMa O IIPSIMOMU
MEPIEHIUKYISIPHON IIJIOCKOCTH. YTJbI B IPOCTPAHCTBE: YIrOJI MEXKIY HPSIMON H
IJIOCKOCTBIO,  IBYI'PAHHBIM  Yrojl, JIMHEWHBIA Yrojl JBYIPaHHOrO  yrIua.
[IepnieHUKYISp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PAaCCTOSTHUE
OT MPSIMOH 10 IJIOCKOCTH, MPOEKLUs (PUTYPBI Ha IIIOCKOCTh. [leprneHaAuKynspHOCTh
IJIOCKOCTEH: NMPHU3HAK NEPIEHIUKYIAPHOCTH IBYX IUIOCKOCTeH. Teopema o Tpéx

NEpNCHAUKYJIIApax

7.4

[loHsiTHE MHOTrOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPDAHHHMKA, BBIYKJIbIE H
HEBBIMYKJIbIE MHOTOI'DaHHUKH, pa3BEPTKa MHOrorpaHHuka. [Ipusma: N-yronbHas
MpU3Ma, TpaHu ¥ OCHOBAHUS NPU3MBI, IpsIMasi U HAKJIOHHAS MPU3MBbI, OOKOBas U
IIOJIHAs IIOBEPXHOCTh IIPU3MBL. [Tapamnenenurnen, MPSAMOYT OJIbHBIN
napajuieJienuIe] U ero coucrsa. Ilupamupa: N-yronpHas nupamMuaa, TpaHU U
OCHOBaHHE MUPaMH/JIbl, OOKOBAsI U MOJIHAS MOBEPXHOCTh MUPAMU/IbI, IPABUIbHAS U

yced€HHass MNHpaMHJa. OJEMEHTBl MNpHU3Mbl W nupaMuiabl. [IpaBuibHbIE




7.5

7.6

1.7

MHOT'OTPaHHUKHU: MOHATUE MPABWIBHOTO MHOTOTPAHHUKA, IPABWIIbHAS MpU3Ma U
MpaBUjibHAs THpaMuIa, MpPaBWIbHAS TPEYrojibHas NUPAMHUAA W TPaBUIbHBII
terpasap, Kyo. IlpencraBienne o MNpaBUIIBHBIX MHOTOTPAaHHHUKAX: OKTadp,

nonexa’ap u ukocasapyrue CeueHust MpU3Mbl U TUPAMUIbI

CummeTpusi B TMPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOH,
IJIOCKOCTH.  DJEMEHThl CHUMMETpPUM B [HpaMUJaxX, MapajulelieluIenax,

IMpaBHUJIbHBIX MHOTOTpaHHUKAaX

Bbruuciienue 371eMEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yriel. [lmomans
OOKOBOH TOBEPXHOCTH U TIOJIHOM IOBEPXHOCTH HPAMOM HPU3MBI, IUIOIIAMIb
OCHOBAHHUH, TeOpeMa 0 OOKOBOU MOBEPXHOCTH NMPSAMOH Npu3Mbl. [ Lomaas 60xoBoi
MIOBEPXHOCTH M IIOBEPXHOCTH IPABWIBHOM IUPAMHJIBI, TEOPEMa O IUIOIIALU

yceu€nHoi nupamupsl. [Torstue 06 00béMe. OOBbEM HPaAMUIBL, TIPU3MEI

[TogoOubie Tena B mpoctpaHcTBe. COOTHOLIEHUS MEXAY  IUIOIMIAISIMHU

MMOBEPXHOCTEH, 00bEMaMK MOJOOHBIX TEIl

11 KIIACC

Kox

IIpoBepsieMblii 3JIeMeHT COAePKAHUS

6

I'eomeTpus

6.1

[{unHapuyeckass MOBEPXHOCTb, 00pa3yrolie HIUHIAPUYECKONW MOBEPXHOCTH,
OCb IWJIMHAPUYECKOW moBepXHOCTH. LlunmuHzap: ocHoBaHusd U OoKoOBas

IMOBCPXHOCTD, o6pa3y10u1a;1 1 OCh, IJ10Iadb OOKOBOM U IOJHOMH TOBEPXHOCTHU

6.2

6.3

Konnueckass TOBEpXHOCTh, OOpa3yroIIMe KOHUYECKOW IMOBEPXHOCTH, OCh U
BepIlMHA KOHMYECKOH MoBepXHOCTH. KoHyc: OCHOBaHME U BeplInHa, 00pa3yroriast
U OCh, IJIOMAAb OOKOBOW M TIONHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:

oOpa3yromiye U BbICOTa, OCHOBaHMSI U OOKOBasi TIOBEPXHOCTh

Cdepa u map: ueHTp, paanyc, AMaMeTp, IUIOLIalb HOBEPXHOCTH cpeprl. Bzanmuoe

pacnosoxkeHue cepbl U INIOCKOCTH, KacaTelabHasl MIIOCKOCTh K cdepe, IUIoalb

cdepsl

6.4

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

6.5

Kom0Ounanuu Ten BpalieHHs W MHOTOTPaHHUKOB. MHOTOTpaHHMK, ONMHCAHHBIN

OKOJIO C(I)CpLI, cq)epa, BIIMCAHHAA B MHOT'OT'paHHUK, UJIA TCJIO BpAlICHUSA

6.6

[Tonsitne 06 o6béMe. OcHOBHBIE CBOMCTBA 00bEMOB Ten. Teopema 00 00BEME
NpSIMOYTOJIBHOTO TMapajuiesienumena u ciaenctsus w3 He€. OO0BEM IWIMHIpA,

koHyca. O0BEM mapa u miomanb chepsl




[MomoOuble Tema B mpocTpaHcTBe. COOTHONICHHS MEXKAY — IUIOIMIAIIMU

o7 MOBEPXHOCTEH, 00bEMAMHU MOTOOHBIX TEJ
6.8 Ceuenust nuauHApa (MapauieibHO U MEPHEHAUKYISIPHO OCH), CEYEHUs KOHYyca
' (mapaenbHOE OCHOBAHUIO U MPOXO/SIILEE Yepe3 BEPILUHY), CEUEHUs LIapa
Bekrop Ha miockoctd u B mpocTpaHcTBe. ClIOKEHUE U BBHIYMTAHHE BEKTOPOB.
6.9 YMHOkKEHHE BEKTOpa Ha 4uciio. Pa3noxkeHne BekTopa 1o TpEM HEKOMILIAHAPHBIM
' BekTopaM. IIpaBwio mapamnenenunena. Pemenwe 3amay, CBS3aHHBIX C
IIPUMEHEHUEM IIPaBUII ACUCTBUI C BEKTOpaMU
[IpssmMoyrosnbHas cucremMa KOOpAMHAT B mpocTpaHcTBe. KoopawHaTel BeKTOpa.
6.10 [Ipocreitine 3amaun B KOOpJAWHATaX. Yrojl Mexay Bekropamu. CkalspHoe

IMMPOU3BCACHUC BCKTOPOB. Brrunciaenue YIJIOB MCKAY IMPSAMBIMH W IIJIOCKOCTAMMU.

KOOpI[I/IHaTHO-BeKTOpHHﬁ MCTO/J IIPHU PCHICHUU I'COMCTPHUUYCCKUX 3aaa4d




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemblie TPeOGOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
OCBOCHHS OCHOBHOI 00pa30BaTe/ILHON NPOrPaMMbl CpeIHero
o0mero odpasoBanus

Bnagenne merogamu JOKa3aTesbCTB, aJfOPUTMAMM DPELLEHUS 3a/ay;
yMeHue (GopMynupoBaThb U ONEPUPOBATH MOHITUSAMU: ONpEIEICHUE,
aKCHUOMa, TeopeMa, CIEICTBUE, CBOMCTBO, MPHU3HAK, J0KA3aTEIbCTBO,
paBHOCWIbHBIE  (OPMYJIUPOBKM;  HIPUMEHATh  HMX;  YMEHHE
¢dopmynupoBaTth 00paTHOE ¥ IPOTUBOIOJIOXKHOE YTBEP)KICHUE,
IPUBOAMTH MpPHUMEPHl W KOHTPIPUMEPBI, MCIOJIB30BaThb METOJ
MaTeMaTHYeCKON MHAYKIMH; POBOUTH JOKAa3aTeNIbHbIE PACCYKICHUS
IpU peIleHUH 33/a4, OLEHMBATh JIOTMYECKYIO IPaBHJIBHOCTh
pacCcyX/JeHUI; yMEHHME OIEepUpPOBATh MMOHATUSMH: MHOXECTBO,
MIOJIMHOXECTBO, ONEpAllMM HaJl MHOKECTBAMH; YMEHHUE HUCIIO0JIb30BaTh
TEOPETUKO-MHOKECTBEHHbIN  anmapar Juisi OIMCaHUS  pealbHBIX
IIPOLIECCOB U SIBIIEHUH U NP peleHUH 337a4, B TOM YHCIE U3 APYrHX
y4eOHBIX NIPEAMETOB; YMEHHE ONEPUPOBATH MOHATUSIMU: Tpad), CBA3HBIN
rpad, AepeBo, LHMKI, Ipad Ha IJIOCKOCTH; YMEHHME 3a/laBaTh U
OTNMCHIBATh Tpadbl pa3IMUHBIMU CIIOCOOAMU; UCIOIb30BaTh rpadbl MpH

peUICHUHN 3a1a1

YMeHHe onepupoBaTh MOHATUSIMHU: HATYypaJIbHOE YUCIO, LEI0€ YHUCIIO,
CTENEHb C IeJIBIM TM0Ka3aTesieM, KOpEeHb HaTypalbHOM CTENEHH, CTETICHb
C palMOHAJIBHBIM TIOKa3aTejleM, CTEeNeHb C JIeWCTBUTEIIbHBIM
nokasaresjeMm, Jorapudm Yucia, CHHYC, KOCHHYC M TaHIE€HC
MPOU3BOJILHOTO YHCJIA, OCTATOK IO MOMAYJIO, pallMOHAIBHOE YHCIIO,
UppallMOHANIFHOE  YHUCJIO, MHOXECTBAa  HATypajbHBIX,  IEIBIX,
paloOHANBHBIX, JCHCTBUTEIBHBIX YHCEN, YMEHHE HCIOJIb30BaTh
MPU3HAKU JEIMMOCTH, HAUMEHBIINN OOLIUIl TeTUTEeNh U HAaUMEHbIIee
obmee kpaTHOe, airopuT™ EBKIIMIA TIpH PEIICHUH 3a/1a4; 3HAKOMCTBO
C pa3IMYHBIMU TO3UIMOHHBIMM CHUCTEMaMU CYHCIICHHS; YMEHHUE
BBITIOJTHATH BBIYUCIICHUE 3HAYCHUM U TTPeoOpa30BaHUs BRIPAXKEHUN CO

CTCIICHAMUA U J'IOI“apI/I(l)MaMI/I, Hp606p330BaHI/I}I IlpO6HO-paI_II/IOHaJ'ILHBIX




BBIPQXKEHUI; YMEHUE OMEepUPOBATH MOHATUSIMU: MOCIEI0BATEIbHOCTD,
apudmernueckass ~ TPOTpPECcCHsi,  TeOMETpPHYECKas  MpOrpeccus,
OecKOHEYHO yObIBalol[asi TeOMETpUYECKass MPOrpeccusi; yMeHHE
3a/aBaTh  IOCJIEJOBATEIBHOCTH, B TOM YHUCJIE€ C IIOMOILBIO
PEKYppeHTHBIX  (GOpMyJ;  yYMEHHME  ONEpUPOBATh  MOHATUSMHU:
KOMILIEKCHOE YHCII0, COMPSKEHHBIE KOMIUIEKCHBIE YHCIIa, MOJYJb U
apryMeHT KOMIUIEKCHOTO 4ucia, opMma 3alucu KOMIUIEKCHBIX YHCel
(reomerpuveckasi, TPUTOHOMETpPUYECKass W anreOpamueckas); yMeTb
MPOU3BOJIUTH apumMeTndeckue AeUCTBUSA ¢ KOMIUIEKCHBIMU YHCIIAMU;
MPUBOAUTH  TPUMEPHI  UCIOJIB30BAHUS  KOMIUIEKCHBIX  YHCEN;
ONEpPUPOBATh MOHATUAMM: MaTtpuma 2x2 u 3%3, omnpeaenuTeb

MaTpHUIIbl, T€OMETPUUECKHUI CMBICIT ONPEAETUTENS

YMmenue OIICPpHUPOBATH MOHATHAMU: pallMOHAIBHBIC, UPPALUOHAJIBHEIC,
II0Ka3aTCIBbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/I‘IeCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W HCPABCHCTBA, HUX CHUCTCMbI; YMCHHC OICPUPOBATH
IIOHATHUAMU: TOXKACCTBO, TOXKACCTBCHHOC Hp606paSOBaHHC, YpaBHCHHEC,
HCpPaBCHCTBO, CHCTCMaA ypaBHeHl/If/'I U HCPABCHCTB, PaBHOCHUJIBHOCTHb
ypaBHeHHﬁ, HCPAaBCHCTB MW CHUCTEM, YMCHHC PpCHIATb YPAaBHCHUA,
HCPAaBCHCTBA WU CHUCTCMbI C IMOMOIIBIO Pa3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHs, HCPABCHCTBA MW CHCTCMBI C TIIapaMETpOM; IPUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CUCTCMBI JJIS1 PCHICHUA MAaTCMAaTUYCCKHUX

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

YMeHue omnepupoBaTh MOHATUAMH: (YHKIMS, UYETHOCTh (DYHKIIMH,
MEePUOJUYHOCTh (PYHKIIMH, OTPAHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTh
(byHKIMH, SKCTpeMyM (YHKIIMH, HauOOoJIblIee 1 HaUMEHbILIIee 3HaUeHUs
(GYyHKIIMM Ha TPOMEXKYTKE, HEeNpepbhlBHAs (QYHKIHS, aCHUMITOTHI
rpadpuka (yHKIMM, @epBas W BTOpas MPOU3BOAHAA (DYHKIIMH,
TEOMETPUUYECKUIN B (U3MUECKHUI CMBICT TTPOU3BOIHOM, IIEpBOOOpa3Has,
OTpeNIeNIEHHBIH MHTErpajl; YMEHHE HaXOAWTh AaCHUMITOTHI Ipaduka
(YHKIIMY; yMEHHE BBIYMCIATH MPOU3BOJHBIE CYMMBbI, MPOU3BEICHUS,
YaCTHOTO U KOMIIO3UIIUH (PYHKIUI, HAXOAUTh ypaBHEHHE KacaTeIbHOU
K rpaduky QyHKIIMH; YMEHUE HAXOJIUTh MPOU3BOJIHBIE FTE€MEHTAPHBIX
(GyHKIMN; YMEHHE HCHOJb30BaTh IMPOU3BOAHYIO Ui HCCIEIOBAHUS
GbyHKIUH, HAXOAUTh HAUOOJBIINE U HAUMEHbBIINE 3HaUECHUS (PYHKUNT;
CTpOUTh TpaUKd MHOTOWIEHOB C HCIIOJIb30BAaHUEM  armapara

MaTE€MaTUYCCKOT O aHAIN3a; IPUMCHATD ITPOU3BOJAHYIO JIS HAXOXKIACHUSA




HAWJIYYIIEro pEIICHUS B MPHUKIAJHBIX, B TOM YHCIE COLNHUAIbHO-
SKOHOMHYECKUX U (PUINYECKUX 33]]a9aX; HAXOUTh IJIOMAAN U 00bEMBI
(ury ¢ moMouIs0 UHTErpalia; MPUBOAUTH MPUMEPHI MATEMAaTUYECKOTO

MOJICIIMPOBAHUS ¢ TOMOILBIO AU(epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh HOHATHSAMH: Tpapuk (yHKIHH, oOpaTHas
GbyHKIMS, KOMITO3UIMs GYHKIUH, TUHEHAs (QyHKIUS, KBaapaTHIHAs
GbyHKuMsA,  pauMoHaNbHAas  (QYHKUUS,  CTENeHHas  (yHKUWs,
TPUTOHOMETpHUYecKne (yHKIUH, OOpaTHbIE TPUTOHOMETPUYECKHUE
GbyHKIMHK, TOKa3aTenbHass W Jorapupmuueckas (QyHKIUH;, yMeHHE
CTPOUTH IpadMKH M3YYCHHBIX (YHKIHA, BBIIOJIHATH MPEOOpa3OBaHUs
rpaduKoB GYHKINH, UCTIONB30BaTh TPa(QUKH ISl U3yYESHHUS MTPOLIECCOB
Y 3aBUCHMOCTEH, PU PEIICHNH 33134 U3 APYTUX Y4eOHBIX MPEIMETOB
W 33724 U3 peaJbHOM JKWU3HHW; BBIpAXKaTh (HOpMyJIamMH 3aBHCHMOCTH
MEKIY BeTMYMHAMH; UCTIOJIb30BAaTh CBOICTBA U TpaduKu QYHKIMN ISt
peleHus ypaBHEHUH, HEPAaBEHCTB U 33124 C ITapaMeTpaMu; H300paxarhb
Ha KOOpAWHATHOW IUIOCKOCTM MHOXKECTBAa pELICHUH YpaBHEHUIA,

HCEPABCHCTB U UX CUCTCM

YMeHue pemniatb TEKCTOBBIE 3aJla4M Pa3HbIX TUIOB (B TOM YHUCIIE Ha
IIPOLIEHTHI, JOJIH U YaCTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTb TOBAPOB U
yCIIyT, HAJIOTH, 331a4¥ U3 00JIaCTH ypaBICHUS TUUYHBIMU U CEMEUHBIMU
(uHaHCaMM); COCTABIATh BBIPAXKEHUS, YPABHEHUS, HEPABEHCTBA U MX
CHUCTEMBI 10 YCJIOBHIO 3a/1a4M, HUCCIIEOBATh IMOJyYEHHOE PEIICHUE U
OLIEHUBATh MPABJIONOA00HOCTh PE3yJbTAaTOB; YMEHHE MOJIEINPOBATh
peanbHbIe CUTYyallMd HA S3bIKE MATEMAaTHKH; COCTABIISITH BBIPAXKECHUS,
YpaBHEHUS, HEPABEHCTBA M HUX CUCTEMBl II0 YCIOBHUIO 3aJayH,
HCCIIEI0BaTh IIOCTPOCHHBIE MOJENHM C MCIOIb30BAaHUEM ammapara

ayreOpbl, HHTEPIPETUPOBATh MOJYYSHHBIH pe3yabTaT

YMeHue onepupoBaTh IOHATHUSIMHU: CpefHee apupMeTHYECKOoe,
Me/MaHa, HauOoJiblllee ¥ HauMEHblIee 3HaYeHUs, pa3Max, AUCIepcus,
CTaHJAPTHOE OTKJIOHEHHE YHUCIIOBOrO HabOpa; yMEHHE MW3BIIEKATh,
UHTEPIPETHPOBaTh MH(OpMAINIO, TPEACTABICHHYI0 B TabmuIax, Ha
auarpammax, rpagukax, OTpa)karollyro CBOMCTBA pealbHbIX MPOLIECCOB
U SBJICHUH; NPEACTaBIATh WH(POPMAIMIO C TOMOIIBIO TaOIUI U
auarpaMm; HCCICA0OBAaTb CTATUCTUYCCKHE JaHHBIC, B TOM YHCIIC C

MNPUMCHCHUCM Fpa(l)I/I‘-ICCKI/IX MCTOHOB W OBJCKTPOHHBIX CPCIACTB;




rpau4ecKd MCCIIeIOBaTh COBMECTHBIC HAONIOJACHUS C ITOMOIIBIO

JyarpaMM pacCEeUBaHUs U JIMHEWHOU perpeccuu

YMeHHe onepupoBaTh MOHATHAMU: CIyYaWHBIA OIBIT U CIIy4ailHOE
COOBITHE, BEPOSITHOCTH CIy4allHOro COOBITUS; YMEHHME BBIYMCIATDH
BEPOSITHOCTh C HCIOJBb30BaHUEM TpapHUUECKUX METOJIOB; MPUMEHSTH
(GopMyJIbl CIOXKEHUS U YMHOXKEHMsI BEPOSITHOCTEH, (popMyiy MOITHOMN
BEepOSATHOCTH, ¢opMyny bepHymm, KoMOWHATOpHBIE (aKThl U
(GopMyJbl; OLICHHBAaTh BEPOSTHOCTH PpEAIbHBIX COOBITUH; yMeHHue
ONIEpUPOBATh IOHATHUAMM: CiydallHas BEJIMYMHA, PaCIPEICIICHUE
BEPOATHOCTEH, MaTEMaTUIECKOE OKUAAHNE, JUCIIEPCUS U CTAaHJAPTHOE
OTKJIOHEHHE CIlyJyailHOH BeNMWYMHBI, (YHKIUU paclpenesieHuss |
IUDIOTHOCTH ~ PaBHOMEPHOIO,  II0OKA3aTe€JbHOTO W  HOPMAJIBHOIO
pacupeneneHnid; YMEHHE HCIIOJIb30BAaTh  CBOWCTBA  M3YYEHHBIX
pacnpeneseHui Ulsl peleHus 3a/1a4; 3HAKOMCTBO C IMOHSATHSMU: 3aKOH
OOJNBIIMX YHCENl, METOJbl BHIOOPOYHBIX HCCIICAOBAHUI;, YMEHHUE
IPUBOAMTH HPUMEpPbl MPOSABICHHUS 3aKOHAa OOJIBIIMX YHCENl B
MPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSX; YMEHHE OIEpPUpPOBATh
MOHATUSIMM: COYETaHHME, IIEPECTAHOBKA, YUCIO COYETaHUH, YHUCIIO
NepecTaHoBOK; OMHOM HpIOoTOHA; yMEeHUE IPUMEHSITh KOMOMHATOPHBIC
(bakThl U pacCcyXICHUs Ul pelleHHs 3a/1a4; OLEHUBATh BEPOSATHOCTH
peabHbIX  COOBITUH; COCTaBJISATh BEPOATHOCTHYIO MOJENb U

UHTEPIPETHUPOBATh NOJYYECHHBIH pe3ybTaT

YMeHue onepupoBaTh MOHATHUAMU: TOYKaA, IpsMas, IIJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, Jyd4, BEJIMYMHA YyINa, IJIOCKUH yrod,
JIBYTPaHHBIN yroJl, TPEXI'PAHHBIM Yroj, CKPELIMBAOIIUECS MPSMBIE,
NapajuieIbHOCTh U NEPIEHIUKYISIPHOCTh MPSMBIX U IUIOCKOCTEH, Yron
MEXY NPSMBIMH, YTroJI MEXIY HMPSMOW U IUIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH /10 TNIOCKOCTH, PACCTOSIHUE MEXKTY
MPSIMBIMHU, PAcCTOSIHUE MEXKIY IUIOCKOCTSAMM; YMEHHME HCIIOJIb30BaTh
MpU pEelIeHUH 3a/ay H3y4yeHHble (DaKThl U TEOpEeMbl IUIAHUMETPHH;
YMEHHUE OLICHUBATh Pa3Mepbl OOBEKTOB OKPYXKAIOIIET0 MHUPA; CTPOUTH
MaTeMaTHYeCKUe MOJENU C MOMOIIbI0 T'€OMETPUYECKUX MOHATUH U

BCJIMYHWH, PCIIATh CBA3aHHLIC C HUMU ITPAKTHUYCCKUC 3aa4Yn
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YMeHue onepupoBaTh NOHATUSAMU: IUIOIMAAL (GUTYpBl, 00bEM GUTYDHI,
MHOT'OTpaHHUK, IPaBUJIbHBIN MHOTOI'PaHHUK, CEYEHHE MHOTOTPaHHUKA,

Ky0, Mapaijenenures,, npusMa, nupamuaa, ¢Gurypa v MOBEPXHOCTh
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BpallleHMs], LWWIMHAP, KOHYC, 1ap, cdepa, miomans chepsl, MmIomanb
MOBEPXHOCTU MUPAMUbI, TPU3MBI, KOHYyCa, IHIUHApa, 00bEM KyOa,
IPSIMOYTOJIBHOTO MapajulesenuIesa, MMpaMu/bl, PU3MBbl, LUIHMHIPA,
KOHYyca, 11apa, pa3BEPTKa NOBEPXHOCTH, CEYEHHUS] KOHYCa U LIMJIUHAPA,
napajjiesibHble OCH WM OCHOBAaHHMIO, CEYEHHE Ilapa, IUIOCKOCTb,
Kacaromascss cepbl, HUIMHIPA, KOHYCa; YMEHHE CTPOUTh CEUCHHE
MHOTOI'paHHHKA, 1300paXaTh MHOTOTPAHHUKH, (PUT'YPBI U TIOBEPXHOCTH
BpAlllEHUsl, UX CEUEHUs, B TOM YHUCIE C IOMOLIBIO 3JIEKTPOHHBIX
CPEACTB; YMEHHME MpPHUMEHSATb CBONCTBA TI'E€OMETPUYECKUX (Uryp,
CaMOCTOSITENIbHO (OPMYJIHPOBATH OIpPENEICHUsT H3y4aeMbIX (QUTryp,
BBIIBUI'aTh THUIOTE3bl O CBOMCTBAX W HPU3HAKAX T'€OMETPUUYECKUX
¢uryp, OOOCHOBBIBaTh WJIM ONPOBEPraTh HX; yMEHHE IPOBOJIUTH
kinaccuukanuo (GUryp 1O pa3M4YHBIM IPU3HAKAM, BBINOJIHAThH

HGO6XOILI/IMBIG JOIMMOJIHUTCIIBbHBIC ITIOCTPOCHUA

YMeHue omnepupoBaTh TMOHATUSIMHU: JIBHDKEHHME B IIPOCTPAHCTBE,
napajuieNbHbIN MepeHoc, CHMMETPHS Ha TJIOCKOCTH U B MPOCTPAHCTRE,
MOBOPOT, IpeoOpa3zoBaHue NOA00MS, MOMO00HBIE (GUTYpHI, YMEHHE
pacrno3HaBaTh paBHbIE U MOJOOHBIE PUTYpHI, B TOM YHUCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKType; UCIOJIb30BATh T€OMETPHUUYECKUE OTHOIICHHS
MpU PELICHUH 3aJ]]a4; HAXOJIUTh F€OMETPHUUECKHE BENUYHMHBI (AJMHA,
yroj, TUIomaab, 00bEM) TPH PEIICHUH 3a]ad U3 APYTHX Y4eOHBIX
MPEAMETOB U U3 PEAIbHOM )KM3HU; YMEHHE BBIYUCIISITH T€OMETPUUECKUE
BEJIMYUHBI (JIJTMHA, YroJI, IUIOMIaAb, 00BEM, TUIONIAAL MTOBEPXHOCTH),
WCIONB3YSl M3y4YeHHbIE (HOPMYNBI U METOABI, B TOM YHCIE: IO
MMOBEPXHOCTU MTUPAMHU/IBI, TPU3MBI, KOHYCA, [IHJIMHIPA, TUIOMAIL CPEpHI;
00BEM Ky0a, IPSIMOYTOIBHOTO MapaieNenunea, TUpaMuibl, PU3MBbI,
UWIMHApPA, KOHYyCa, IIapa; yYMEHHWE HAaXOJIWUTh OTHOIIEHHE OOBEMOB

NOJOOHBIX GUryp
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YMmenue OIICpHUpPOBATH ITOHATHUAMMU: IMPpAMOYTOJIbHAA cucreMma
KOOpAuHAaT, BEKTOP, KOOPAWHATEI TOUKHU, KOOPAWHATHEI BEKTOPA, CyMMa
BCKTOPOB, MPOU3BCACHUC BCKTOpPA HA YHCJIO, PA3JIOKCHHUEC BCKTOPA 1O
633H0y, CKaJIIpHOC MPOU3BCACHUEC, BCKTOPHOC IIPOU3BCIACHUC, YI'OJI
MCKAY BCKTOpaAMU;, YMCHUC HUCIIOJIB30BaTh BCKTOpHLIﬁ n
KOOp}IHHaTHBII)’I METOO AJIA PCIICHHUA ITCOMETPHUYCCKUX 3adad M 3adad

JPYTUX y4yeOHBIX MPEAMETOB
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YMeHue BbIOMpaTh NOAXOIAMIMM METON sl pelleHHs 3a/adi;
MMOHMMAaHHUE 3HAYMMOCTH MAaTeMaTHUKU B HM3YUYEHHH NPUPOJHBIX U
OOIECTBEHHBIX TMPOIECCOB U SIBICHUN; YMEHHE paclO3HaBaTh
MPOSIBJICHUE 3aKOHOB MaTeMaTHMKU B HCKYCCTBE, YMEHUE IPHUBOIMTH
MpUMEPbl MATEMAaTUUYECKUX OTKPBITUH POCCUHUCKOM W MHUPOBOH

MaTeMaTU4eCKOU HayKU




INIEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D
ITO MATEMATUKE

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

Koxn
1 Hucna u BIYUCICHUS
11 Harypanbnsle u nensie yucina. [Ipu3Haku qenuMoCTH HEbIX YUCell
19 Panmonanbhple  uucia. OOBIKHOBEHHbIE M JAECATHYHBIE JPOOM, IPOLEHTHI,
' OeCcKOHEeUHbIE TIEPUOUUECKUE IPOOH
13 Apudmernueckuil KOpeHb HaTypalbHOH creneHu. JlelicTBus ¢ apudMeTHaecKuMu
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
14 Crenenp c¢ wnenbiM mnokaszareneM. CrTeneHb € palMOHAJIBHBIM IOKAa3aTeIeM.
' CaoiicTBa cTENEHU
. CuHyc, KOCHHYC M TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTAHT'€HC YMCIIOBOI'O apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHbie U HaTypajIbHbIC JOTapru(MbI
JlelicTBUTENbHBIE 4YKCIa. ApUMETHUECKHE OIepalud C JAeHCTBUTEIbHBIMU
1.7 yrcaamu. [TpuGnmxEHHbIC BRIYUCICHNUS, IPABUIIa OKPYTIICHHS, TPUKUIKA U OIICHKA
pe3yibTara BBIYMCICHUN
1.8 [IpeoOpazoBaHme BhIpaKEHUI
1.9 KommnekcHeie yncna
2 VYpaBHEHUSI U HEPABEHCTBA
2.1 [enble u 1poOGHO-pallMOHANIbHBIE YPaBHEHUS
2.2 WppatmonanbHble ypaBHEHUS
2.3 Tpuronomerpuuecknue ypaBHEHUS
2.4 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPAaBHEHUS
2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA
2.6 HppanmonansHble HEpaBeHCTBA
2.7 [Toka3zaTenbHbIE U JOrapuPMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuueckrue HepaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YpaBHEHUHN 1 HEPABEHCTB
2.10 VYpaBHEeHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuiia cucTeMbl JIMHEWHBIX ypaBHEHUH. OnpeaenuTesb MaTPUILIbI




3 OyHK1UU U Tpaduku
31 OyHK1UA, cmocoosl 3ananus Gynknuu. 'padux dyHknuu. B3aumuo oOpaTHBIC
' ¢ynkuuu. Yérneie u Heu€THbIe QyHKIMU. [lepuoauueckue GyHKIHMN
OOnacte ompeneneHuss U MHOXeCTBO 3HaueHMd ¢ynkuumu. Hymum (yHKmm.
32 IIpomMexxyTku  3HAKONOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (YHKLUH.
' MaxkcumymMbl 1 MUHMMYMbI (GyHKUMU. HanOospliee u HauMeHblee 3HAYCHHE
(GYHKLIMN Ha IPOMEXYTKE
33 CrenenHass ¢GyHKLUMs C HaTypalbHbIM M L€lbIM IoKa3zatesneM. EE cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTETICHH
3.4 Tpuronomerpuueckue GyHKINHU, UX CBOHCTBA U rpaduKu
3.5 [TokazarenbHas u norapudmuueckas GyHKIUU, UX CBOMCTBA U TpaduKH
36 Touku paspsiBa. Acumnrtorsl TpadukoB ¢QyHkuuid. CpolictBa (yHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
3.8 Apudmernueckas u reomeTpruaecKkas mporpeccun. @opmyia CII0KHBIX POLIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 [TpousBonnas ¢pynkiuu. [IpousBoiHbIE 371eMEHTAPHBIX (PYHKIIHIA
[IpuMeHeHHe NPOU3BOJHOM K MCCIEJOBAHUIO (YHKIMA HAa MOHOTOHHOCTb MU
4.2 sKcTpeMyMbl. HaxoxeHne HanOobIIero 1 HaMMEHBIIIETO 3HAYCHUS (PYHKIIUN Ha
OTpe3Ke
4.3 [lepBooGpasnas. MHTterpain
5 MHoxecTBa 1 JIOTMKa
5.1 MHo3ecTBO, Onepaluy HaJl MHOKecTBaMu. J{narpammel Oitniepa — BenHa
5.2 Jloruka
6 BeposiTHOCTh 1 cTaTUCTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IMIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 MOBEPXHOCTH BpaIllCHUS




7.5

Koopaunatsl 1 BEKTOpBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

Marematunka: anredpa 1 Hadala MaTeMaTHIECKOTO aHAIIN3a, TEOMETPHSI.
['eometpust. 10-11 kmaccel. bazoBblil 1 yriryOsieHHbI ypoBHU. YueOHuK. OI'OC:
JI. C. Atanacsh, B. @. byry3os, 3. I'. Kagomiies. - M.: IIpocsemenue, 2023. -
288 c.
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Bako, 2022. - 96 c.

['eometpusi. 10 knacc. CamocTosiTennbHbIe paOOTh. ba3oBblil 1 yriryOIeHHbIN
ypoBHH. ®I'OC: M. A. Nuenckas.- M.: IIpocsemienue, 2023.- 64 c.
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